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3-[4-(6-(4, 5- Dl HYDRO SOXAZCOL- S- YL) PYRI DI N- S- YL) - S- PHEN
YL]-S- (I HI1 , 3-TRIAZOL-1 - YLMETHYL) - |

WG2@XA0R1 DI N*- ONES AS ANTI BACTERI AL AGENTS ThRCPGB2@51002040
invention relates to antibiotic conpounds and in
particular to antibiotic conmpounds containing
substituted oxazolidinone and isoxazoline r s._This
3riﬁdér{i4i5oi'=i'HYPBQ@OMZQL&YLFW'&N%&) ?@Hﬁ%&lr&“ H-1,2,
HTRALAL oML MET H Y1) s N AZQIIDIN-2FQNESAS ANTIBACTERIAL
preparation, to their usRGEBITSherapeutic agents and to
phar maceuti cal conpositions containing them The
i nternational mcrobiological comunity continues to

ress seriou concerg that the evol ution o

The ARG o eRlPoL SR bioUE domeom 5o & praevIar tegatihigic
cor bl @b‘ﬁtﬁﬁim% %bﬁﬁﬁieh%?h&bﬂfﬁohp 3hd 5 k olidd kS ’Wn% linRtion

effective n genera acteria ogens~ma
fur&ﬂeaﬁe:tatés tecpracessss tfhretheiGpsepriadsn,tto \tlﬁemiedﬁtamtisﬂﬁg an the@ preparation, to
at hogens. Anti biotic¢c conpounds with effective
thegdtS? 9¥ therapguiicagenisong (epharmaeriticahrompogitions serieighe them.

pat *T'Hgﬁﬁ]egm%ﬁﬁlagﬁﬁ‘&{)ﬁb c% Ja?&ﬁﬁﬂﬁﬁll Jﬁ?&ﬂ%ﬁﬂ% egipl%rs? ?et(iltous concern that

spectrum of acti Vi hé con‘pou
theienulatibn oft alaftﬁotl@@ﬁstdﬁcﬁb aRldefebElCin stRirgghinst whioh burrently available
Gram positive_and certain G am negative pathogens

antGagipt plogenis vall parnsiretive. Ingenerhhpsteriapapiegensaaerhe classified as
e1tl%J Eﬁﬁrﬁm gﬁ ve O§Hr58:ng%z?% pall &gm@/ C&t?ﬁ)%fev%tpo%r &s }Vltg feffecuve

e of

actiVGtSj Iagélﬁi’ttboﬂt Gﬁdmﬂ-‘poﬁilﬁv&ﬁhcﬂﬁﬁmbﬁ&éhu% bhihepdrs a}é)gén%ﬁﬁlty regarded as
and difficult to eradicate fromthe hospital

having/a broadeprctyncel as§viab|Thelvempomdsrasitesspresens invinien atemegarded as
t ant, st a Iococc

ctrhf MR Byt PO Bl SR BERR T b ococe

( I\/R@N@-,poﬁa% phthbgchs Ies bidn@ié SRPhPIBEREH EnttoRREL SRBpBEocci and
and mul tiply resistant Enterococcus faecium Thé nmj or

myeqtiaptesiad 41§ patiteletly napertant bewisecofitbe devedermmnt of mis1seanc ktrains which

o 5 T G R b SERSPIES e nc

estaibﬁ‘t@lhéél'I EAaehpl&s dfisBsh tREALAE AR INGRN RLie%hCithph lococcus (MRSA),
Furt hernore, and nost inportantly, anti bact

meﬂlmillsﬂansienuooagdmmwmw smwyh»tm (Wepﬁ:mdﬁm fiesistant

al so appearin I st ance
Streptococc S pneumoglae anél mulittpsfy resistant Enterococcus faecium.

The major clinically effective antibiotic for treatment of such resistant Gram-positive
pathogens is vancomycin. Vancomycin is a glycopeptide and is associated with various
toxicities including nephrotoxicity. Furthermore, and most importantly, antibacterial
resistance to vancomycin and other glycopeptides is also appearing. This resistance is
increasing at a steady rate rendering these agents less and less effective in the treatment of
Gram-positive pathogens. There is also now increasing resistance appearing towards agents
such as B-lactams, quinolones and macrolides used for the treatment of upper respiratory tract
infections, also caused by certain Gram negative strains including H.influenzae and
M.catarrhalis.

Certain antibacterial compounds containing an oxazolidinone ring have been described
in the art (for example, Walter A. Gregory et al in J.Med.Chem. 1990, 33, 2569-2578 and
1989, 32(8), 1673-81; Chung-Ho Park et al in J.Med.Chem. 1992, 35, 1156-1165). Bacterial
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increasing at a steady rate rendering these agents

|l ess and | ess effective in the treatnent of
w@@sHpoegi ti ve pat hogens. There is al so now i NPCEGBRV§/002040

resi stance appearing towards agents such as b-I actans,

qui nol ones and macrol i des used for the treatnent of

upper respiratory tract infegtions, also caused by

certain Gamnegative strains including Hinfluenzae

and M catarrhalis. Certain antibacterial conpounds
resi§@AERIoNUNBY nBMt BRI 'a?én'ﬂé)ﬂﬁ?/ Elé\?@o&t' RYxRRBIE, @? %9 & 1ution of

in the art (for exanple, Walter A’ Gegory et ‘al in
actiye bindlingwites in 9o Gactdds 12862578 vanely h08e: ple2hndjqphore less effective

1673-81; ung-Ho Park et al in J.Med. Chem 1992, 35,
or Fgqgiag 8@@1’ @l rechiolition st sveant B § TREONKICAH RIS EIXFY al
2 . I .
DR o R R Sl A, p byl THORSHLA Bins
ongoirgvieod $d findo¢w vetilpicteriabagepizorich h ésouebiegsiarmacaddgical profile, in
r.e unfdant, and/or (ii) the evolution of neans to

PartiGRss 105 FQIYPQHELS PORIANEISNCY RISHMPRPAEE ophor e, and/ or
i I Wi f 3 : <
(ke ERASl O el LoD THELRAE compounc
congiiind &gd eubisttutabenizslidindie adf@vsxaadlie s whidohadisel activity
profile, in particular_for cogog&ds cont ai ni ng new

agapsh PR BpHBY eRathegens Hishidi MR@9S 8nd; ipparticilsp pgainst
v SRRl R LA SR TRONR TSP T ' Frciom

straiRiredisti@tSo Bo@f ahina@ldosidey ar@alinsdlly@sadBRa&hib Wit also to fastidious
pat hogens i ncl udi ﬁgl;f]_I\/RSA and I\/RCNgqaﬁ(ger in particular,
Cl

Gragpeagative sninsesuch as Henflagnyge, Misatairhaling myeeplssmms. tnd chlamydial
van cin anditor |linezolid and against. E,. faecium
strafhy' TRRE oy ounc s 0GR v ot CoRAbLy ofSting i Pharmacophores,
whi6h | ify_‘iﬁdépMndé%_ﬁ? bhrd a@%hﬂﬂ’?‘acoﬂ&ﬂre BindtholsPef, 83 hitcth Qi1 FHRD the
negati ve strains such as H.influenzae, Mcatarrhalis,
grounsooyyl kisdrat & pimrmacephotd Bingidg alte shilsti ths oth®hg®ep fulfills a different
s thus, cantain two groups capable of acting as

conpoun
rdedﬂ%?fﬁﬁ%}?ﬂﬁ?’e%f,?cﬂﬁ?'ch may i ndependent!ly bind at
P NI TG RIS SR the e StidiRincHhll HRB 1R thel BeiHear a
may b op i te

the 15 group [ no? at a pharnac ore ndi ng si
substitiidrs in thee-pasitam sgteoted ffanh flidst subatitliehfs @enartlly mdcegnised in the art to

e S s s e P BB P exampe, WO
93/09103), methylamino-linked heterocycles (see for example WO 00/21960) and
heterocyclylmethyl groups (see for example WO 01/81350).

Oxazolidinone containing compounds which are mono amine oxidase (MAO)
inhibitors are also known (see for example GB 2028306A). Indeed inhibition of MAO is a
potential cause of unwanted side effects in oxazolidinone antibacterial agents and thus it is
generally desirable that this property is minimised in any potential antibacterial agent (see for
example WO 03/072575). In particular, oxazolidinones with amine and ether containing
substituents in the 5-position of the oxazolidinone ring have been described as having potent
MAQO inhibitory activity (see for example, GB 2028306A; J. Pharm Pharmacol, 1983, 161-
165; J. Am. Chem. Soc, 111, 8891-8895; and references therein).

We have now unexpectedly discovered that a class of bi-aryl compounds containing

one oxazolidinone and one isoxazoline ring, bearing substituted amine sidechains on the



substituent in the 5-position selected fromthose
substituents generally recognised in the art to be
wa@eiosabdoel f or such anti bacterial agents, for ereEmpBB2005/002040
nmet hyl acet am des (see for exanple, WO 20 93/09103),
met hyl am no- I i nked heterocycles (see for exanple WO
00/ 21960) and heterocycl yl met3hyl groups (see for
exanpl e WO 01/81350). Oxazol i di none contai ni ng
conpounds whi ch are nono am ne oxi dase (MAO
isok&vdliRe b § trez8leatiRCorie WRadotioh® oS8RI LpiEBie levels of MAO
.. 2028306A) . Indeed 1nhibition of Nﬁb is a potentia
inhihiere whilstaviagueefub andibaetkfielcacvity oxazol i di none
ant i,bact.er j agents and thus.it is 25 ner al
cosPaaE b e BRRL ThRfieh SPvides sikmap s O sgnuta 0, ora
pheR&tiicaly-akhaBIe k&l | Rlpréaantmésge for exanple WO
03/07257§S. I'n particular, oxazolidinones with am ne
and ether containing substituents in the 5-position of
the oxazolidinone ring have begn described as having
potent MAO inhibitory activitf\(see fo©Q exanple, GB
2028306A; Jg* Phat iy Ph A 983, 161 165; J . Am
Chem Soc, 111, |88Y1=% &iceg therein). 30

Ve have g 7~/di éd t a clasy of
bi -aryl conpounds cont ai ni ng ghe oxazol i N 1one
i soxazol i ne ring, bearing substituted am ne sidechains

on thei soxazoline and a triazgje ring on the
oxazol i di none, possess acceptable |evels of MAO
wherg#si bi ti on whil st having useful antibacterial

activit Accardi ngly the present jnventiqQn_provides a
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5 erein: Rl is selected fromhydrogen,
R ogre metehgndendy seleatet frgnn, hyfltagen dimetrdiydhloro and trifluoromethyl;

I I G T
oSS IBR bt S R N TE R
carliaxymiethyh -CYLE(MKIR Y LCEHCED)NRIR c@rd@ymikyh[dpoionalbudubstituted by 1 or
2 subo RS idgpendently selected from Rydroky ACIalkoRy, (4C)alkoxy(1-
4C)alkoxy, hydroxy(2-4C)alkoxy, azido, cyano, -C(OYORS, -OC(O)RS, carboxy, -C(O)NR°R”,
-S(O):R®, -S(0),NR°R’, -NR°R’ , -NHC(O)R’and -NHS(0),R¢],

-C(O)R’, -C(O)CH,NRR’, -C(O)OR®, -C(0)NHR®, -C(O)NR®R’and -SO,NHR®;

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

orR* and R® together with the nitrogen to which they are attached form an imidazole ring,

which ring is optionally substituted on an available carbon by 1 or 2 methyl groups;
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car boxymet hyl , -CH2C( O OR6, -CH2C(O) NR6R7, (2-4C)al kyl
[optionally substituted by 1 or 2 substituents

w0 pbepenedent |y sel ected from hydroxy, (I-4C) al ROKGB2005/002040
(1-4C) al koxy(I- 4C)al koxy, hydroxy(2-4C)a! koxy, azido,
cyano, -C(O OR6, -0OC(O) R6, carboxy, -C(O NR6R?,
-S(O) 2R6, -S(O) 2NR6R7, -NR6R3-, - NHC(O R6and
-NHS(O) 2R6], -C(O R6, -C(0O CH2NR6R7, - C(O) OR6,

-C(O NHR6, -C(O NR6R7and - SO2NHR6; or R4 and R5
RS hpRrt El%rlnd’épEﬁHetnh§ sOHEQE8M Jﬂrd}g&h Cﬁeﬁlg?}f%@gﬁo@gﬂt @&ty

forma 5 of 6 mber ed, sat Urated or

substitseduvigt mdtﬂyb)t ea,rb@y}mhqﬂlyl raneh §2- é@&hlkmt(@pirmlally substituted by 1 or 2
1 or 2 fur heter in addition to

sub oﬁte? p m&f ﬂa’dﬁn%hl gt§et ?fﬁﬂ@ﬁéﬁfagm {i-6lre)aliylamino,
carB S ACRE Ry Al pyioRs; Erag?%‘“?lm‘k/ﬁ”ﬁ%ﬁ ¥ B4 Jlpamino
group ngtympyommlyl lxmabﬁyud'abombhe d1-4€0alkyd chm_ﬁ(v@)h arrbéﬁ()@) 2

Ao 3 i
T S W
mayl optiangHn b eepidtied by ah€YORMad atheath e Sulpiritén ih eddwohey optionally

ring, which ring is optiognally substituted on an
be %‘%}F?dafm ae9<93|05§gob3grqup@ whichgiigis iopHerally subgituted oran available
t I d t hyl
e B a QBB L2 it met by ),

opr optiona
or R‘yaamﬁ y@@t}h:y Mlmrujnltragéiﬁbablﬁylh tHe9 atd Anshddfostsl) 3 bit ®thembered,
or 2 substituents independently selected from

Satuaﬁ% Beterocydl) ringc ppaenally coaining b éyriek 9¢taliwm1 (i addmy fo the

llnﬁﬁg @%}%k)lﬁ gpeﬁag‘ft% i;?g%(eélﬁo\égarng/angﬁ (W(;qucl:ll)l é 2- group may

optlﬁhmgi e refRcaNby HEC(D)- 4 @hé’r)éin aﬁd'l‘ﬁfbkﬁlr ‘éto‘hhuﬁtﬁé l?i‘ﬁé)fﬂay d'ﬂ'tlonally be

R6 or R7 may forma 4, 5 or nber ed, carbon-|
oxidisgd o4t ) RSOk @Wﬂpy thrqhnfgig is opfucana&iiy rsgbslltuicd pn an avaﬂable carbon

or B A8 el PR e bR R SO g B ey
quatefAisdd) bf’;l'ld)r\M(Qfél@)ﬂlk?l Sehphur atomin the ring may

optiona oxidi sed to a S(O or S(0O 2 group; which
PrOYlﬂﬁ?Fbthﬁstomd]&na‘ﬁlnththiwdnogcred on an avai |l abI e carbon

to d_gltahr Bgﬂ/ﬁsf’%&%?h}%}%ﬁ’g‘ﬁ %lbe(rl L AC alfigcig, c%{rpgogldt (g'gﬂeegrmula (D, ora
phafdcBu@cafly-aecPhatte SRITBEFRNrug thereof, as hereinbefore defined wherein
R* and R’ are independently selected from hydrogen, allyl (optionally substituted on the
carbon-carbon double bond by 1, 2 or 3 (1-4C)alkyl groups), methyl, cyanomethyl,
carboxymethyl, -CH,C(O)OR®, -CH;C(O)NRR’, (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, azido, cyano, -C(O)OR®, -OC(O)R®, carboxy, -C(O)NR®R’,
-S(0);R%, -S(0),NRR’, -NR°R’ , -NHC(O)R%and -NHS(0),R],
-C(O)R®, -C(O)CH,NR®R’, -C(O)OR®, -C(O)NHR®, -C(O)NRR"and -SO,NHR®;
orR* and R® together with the nitrogen to which they are attached form a 5 or 6 membered,
saturated or partially unsaturated heterocyclyl ring and optionally containing 1 or 2 further
heteroatoms (in addition to the linking N atom) independently selected from O, N and S,

wherein a -CH,- group may optionally be replaced by a -C(O)- and wherein a sulphur atom in
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saturated heterocyclyl ring, optionally containing 1
further heteroatom (in addition to the linking N atom
w0 pbepenedent |y sel ected from O N and S, wher eP@I/&@B2@@5002040
- group may optionally be replaced by a -C(O- and
wherein a sul phur atomin the ring may optionally be
oxidised to a S(O or S(O 2.group; which ring is
optionally substituted on an avail abl e carbon or
nitrogen atom (providing the nitrogen to which R6 and
the Bﬁ hhydpkia ihedd g ¢ iénall
(1 g )yalp{iyil;ilg%du%(s prﬁg\r}iﬁ%(?g)b{ hg(? L%&wgﬁgﬁﬁRShb%r}%S%tlgna Y
SUbﬁiUtlﬁd lopdnGyeitable crrberoeitétrogmpren (pfovidieg ihewnénsdearis not thereby
r d ound of the formula (1), or a
quatﬁ?ﬁ?‘?fg Jtp?%a %ﬁﬁ?@%‘{g’ﬁme salt, or pro-drug thereof,
as herei nbefore defined wherein R4 and RS are
i ndependently sel ected from hydrogen, allyl
( odniaontkt sspsetbthtiitwehton orlatehie coarpoandscafrfbonuld ¢k &ereinabove

oG PipF R RS et ?:E‘%?)mefmt v
CHE%S%QEQ ct, t@tg 11%@13!&15)@1&[: (Ys S485hith :fr#) %9 hpr\éinabove
Su e 1o

1 or 2 t lent's 1 ndependent | y se ecte

defihydi ootoya, protdrdghatdofxSuyitable éb@)xqﬂésmf)p&d)dn@@bﬁ t&pyunds of formula (T)
4C) al koxy, azi do, ano

are E]aerBg i%c&r% 3@@1@5: RIS P coxgp@nj@@ Y mgforefq@c@p(m%hsgéspect, the

T TR @g@@g,ab%g%w Bl ncyio

hydRﬁygablgetsi&Ethevdotfh the nitrogen to which they are
attached form 6 nenbered, saturated or

parlf thip FEFthtF@HP% th@tt@an ikl ﬁ@&kﬂﬂsytraught@aah@ddgam@ﬁé stryctures.

For gﬁﬁhﬁkﬁg.— gltﬁ?/f tng%dgsr é}ﬁégg t1§ §§ 2?18 g%fage %rtgiic%rs] t(tNl%dIVIdual
alkyd grbups smﬂh@l’se‘pfbp@l” aﬁ:‘é*specﬁimpthm%a%t L@k dr¥ioR@nly, anc}] references to

repl aced b% C(lq% and wherein a Sl,.!| hur atom'i nt he
mdwtdﬁgl bragchepehainal g@ep??ugﬁsls elﬁol)l@g? mﬁpggtﬁcfoglz branched chain
versr il A Sk b enliSn, s BSotér tiBs oY RS

haloi - ¥CYARY ihGudktl-blagioethy %@Z—deilﬁé‘e@@l. by 1 or 2
(I-4C) al kyl groups. In another aspect, the invention

r ellathis spesificetipio thritsrros ‘alkenylilaad (¢yrloatkehpl diohadscaliepositional and

defined or to a pharnmaceutically acceptable salt.
geometrical iSomers.

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

It will be understood that a 4, 5 or 6 membered, saturated or partially unsaturated
heterocyclyl ring containing 1 or 2 heteroatoms independently selected from O, N and S
(whether or not one of those heteroatoms is a linking N atom), as defined in any definition
herein, does not contain any O-O, O-S or S-S bonds.

Within this specification composite terms are used to describe groups comprising
more than one functionality such as (1-4C)alkoxy-(1-4C)alkoxy-(1-4C)alkyl. Such terms are

to be interpreted in accordance with the meaning which is understood by a person skilled in
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I n anot her aspect, the invention relates to conmpounds
of formula (1) as herei nabove defined or to a pro-drug
w0 b@saofo21 Sui t abl e exanpl es of pro-drugs of coPEDGBA®S/002040
of forrmula (1) are in-vivo hydrol ysabl e esters of
conmpounds of fornmula (1). Therefore in another aspect,
the invention relates to conp®unds of formula (1) as
her ei nabove defined or to an in-vivo hydrolysable
ester thereof. In this specification the term"'al kyl'
the et far@ech admpinght paeh ol crieple( AACHARLSE(IUSC M@K y-(TAC)alkyl
) exanple (1-4C) al kyl includes propyl and isopropyl.
inqlpds westhoxyareghospmsthyl. sthorgmehenzproaylient pgemyptosymbthsls

" pr | [.the str ver.s .
B P PR ARRL LA AL S, A BB A sosira
byaﬂldty tha@irond REbstitgt, aben SubSRUASY s sudl thabBIRMiEIE ditsle ESBpounds are
branched chain version only. A simlar converntion

fOlarps:ﬁl Ferexampls, hétilveraine iy grofip maysharaplowed Ahofdt a4 ihpdriyymethyl
r onpet

e B TP n Pl TP Rl Ao o RRAGTATSelibtocni iy -

i nc rﬂhéﬁé fallbw pagichip BAd sﬁfb@l&@aﬁfé@%ﬂ &athin sﬁgﬁﬁﬁ&ts mél%ups referred
optional substituents are chosen from 1,

to glrtbmgecuflcat@nt ‘bhese vahidemsy bodsddrabert Iappsroplnaite nmthu any of the
subst it chosen from qgne of the

el o iodTe s Pt R QS el Do B GE T NBS R apiSnce of
doﬁb‘t"éa&l{ stAed §pééfestr5ﬁe%%‘?d A8 &' AHRSde ﬁégﬁeﬂp 9%) 9[0(%%1_{ invention.

convention applies to substituents ¢
2" Gxempks ahl-4Clalkyl 1ﬁdlu@ﬁr muihyl, etityl,\wrdpyl Heoprophd aad Oibdtyl

exdiaes o oMo TR SEa. BepR. Bomoar A4 babsexmples of (1-6C)alkyl
incfiRle @RIy, BOSHEN E‘?’E’ﬂ SBELE AR WML RaBfts Br pyaroxya-

4cwhylom)1ud@5ycﬁeiymﬂyu nhgﬂlxybxﬁaﬁylm-hymxg&hﬁl and does not
contai n any 0, OS or S-S bonds nthis

3-hydroxypropyk Pﬁmlhl@mfo‘udrexr@r"f@aﬂfryé inghusig It-layddexystliyhe2-hydroxyethyl,
2 R B Sed R asty ApS By bR ey pamptes of
(1-4C)alkoxycarbonyl include methoxycarbonyl, ethoxycarbonyl and propoxycarbonyl;
examples of (2-4C)alkenyl include allyl and vinyl; examples of (2-4C)alkynyl include
ethynyl and 2-propynyl; examples of (1-4C)alkanoyl include formyl, acetyl and propionyl;
examples of (1-4C)alkoxy include methoxy, ethoxy and propoxy; examples of (1-6C)alkoxy
and (1-10C)alkoxy include methoxy, ethoxy, propoxy and pentoxy; examples of (1-
4C)alkylthio include methylthio and ethylthio; examples of
(1-4C)alkylamino include methylamino, ethylamino and propylamino; examples of
di-((1-4C)alkyl)amino include dimethylamino, N-ethyl-N: -methylamino, diethylamino,
N-methyl-N-propylamino and dipropylamino; examples of halo groups include fluoro, chloro
and bromo; examples of (1-4C)alkoxy-(1-4C)alkoxy and (1-6C)alkoxy-(1-6C)alkoxy
include methoxymethoxy, 2-methoxyethoxy, 2-ethoxyethoxy and 3-methoxypropoxy;
examples of (1-4C)alkanoylamino and (1-6C)alkanoylamino include formamido, acetamido
and propionylamino; examples of (1-4C)alkylS(0)q- wherein q is 0, 1 or 2 include
methylthio, ethylthio, methylsulfinyl, ethylsulfinyl, methylsulfonyl and ethylsulfonyl;
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to be interpreted in accordance with the nmeaning which

is understood by a person skilled inthe art for each
weoempson®at part. For exanpl e PCT/GB2005/002040

(1-4C)al koxy-(I-4C)al koxy-(l-4C)al kyl includes

met hoxynmet hoxynet hyl , et hoxynet hoxypropyl and

propxyet hoxymethyl. It will be understood that where a

group is defined such that is optionally substituted

by nore than one substituent, then substitution is

ex&HPIBs bﬂ“ﬁjdl‘éﬂ?—@l-ﬂ@)ﬁ]koﬁf I NLNG, Qr&%’?ﬁgﬁ%)ﬁ&g <If1 g{}ﬁg%a@%'boxy;

exanple, a trifluoronethyl gro

exaypplesoft Glr&@)@llmx_\yffét&@hllqﬂ enp(1- Zl'ﬁ)aﬂkmlﬁll-d(ﬂ)ailkyl 1ir181ude

ituents are def

el ety oGy e L it OBy caBeles f (E4Chkyicasbamoyl include
meﬁﬁﬂéa%d?no;}‘l‘ bad bh Erﬁoﬁm@glld e%rﬁfﬁaé o{)(ﬁi@réf(g)q V&qu)chfb:}lﬁbﬁ include

speci tication. ese val ues
di(methyhparbameylvint] ml(aﬁxy/l)oirbhlheyldeianﬁplés ¢al@ Bfbups include fluoro, chloro

odi nents di scl osed herei nbefore, or hereinafter.
anqe:g;%ﬁt% sxapRiptie balogh-4Gdalky! @@@ﬁe Julamesthy pbbalesthyl, 2-haloethyl, and

-haﬁ)@ﬁﬁfﬁ ﬁ.m%gg%? %lih%% r4(($ Q@f;l ﬁ&% q(xjti n%raﬁgm%qﬁlchlommethyl;

exailyd of wmnxl,m)smm RRde #GudroRkthy]; ex S%ARP bﬁmﬁoa-m)alkyl
§ 2-4C) al kyl include ethyl, propyl, "isopropyl and
incfudg gmynomeshdpiagsnasthyl| 2-e@jmicky] andhd-huiepnetyydxamples of

ex By SRPORR by anRYeethitcPEanong ol e vaspprony

AR g T B K R ﬁﬂ%xye#

6Cmlkaniryboxydntiytle a@tdnydpopyprybpyl a,nd?ﬁeﬁl—}bdfaﬁfiy/lbiﬁ re)(hllnples o]§
A-f e Ao mﬁ? ey BME@%&W @Wﬁg‘n";‘lﬁ‘gca‘iﬁo& examples
of cﬁ%@”ﬁ{)ﬁ%@%ﬂ?ﬁhl ch lqgcﬁrﬂeicﬁ WI ny?éa? :ﬁ%?(? diefhylaminocarbonyl.

( 2 AC5 af ﬁyrmynhbereﬁ; lsaxdlateatdawiang mldsazmﬁfeamefeyéoyc@x AP bFﬁonally
| kanoy! include fornyl, ace and propi ony
Coné%&%}ﬁg I1é§ 2dnrtherhetoreatems {Anuaﬁéntlaa do ﬂ@tlhﬁ/ﬁag N atamxipdepstdently

| ko
Sel&{&lgg(g}é r’rﬁi\{< oxY, ? %10)% y C%C) 3§ )I(ﬁ/ag gﬁéﬂ{yowﬁé%% 3¢(0)-and
wherbin(alsulphG) alokyintthé ﬁnﬁ ﬁfalyld)@ﬁoﬁﬁlymé dxidiSecedth KO Yk SOR group may

exanpl es of (I-4C) al kyl ami no include nethyl ani no,
Smtéblbf)heé‘rﬁl% e, BWGWU@H‘W(’@&@W (@Bd dérivatives thereof wherein the

sul ur (AxllélL % t%%}bgmr ﬁgo 2(%%0|eqpﬁy pg 1¥yrroq]d1ne dihydropyridine,

tetrahydropyndme dihydroisoxazole, imidazole.

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

Suitable pharmaceutically-acceptable salts include acid addition salts such as
methanesulfonate, fumarate, hydrochloride, citrate, maleate, tartrate and (less preferably)
hydrobromide. Also suitable are salts formed with phosphoric and sulfuric acid. In another
aspect suitable salts are base salts such as an alkali metal salt for example sodium, an alkaline
earth metal salt for example calcium or magnesium, an organic amine salt for example

triethylamine, morpholine, N-methylpiperidine, N-ethylpiperidine, procaine, dibenzylamine,
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N- et hyl - N- propyl am no and di propyl am no; exanpl es of

hal o groups include fluoro, chloro and brono; exanples
w@boofh160@) al koxy- (| - 4C) al koxy and PCT/GB2005/002040

(1-60) al koxy- (I-6C)al koxy include net hoxymet hoxy,

2- met hoxyet hoxy, 2-ethoxyethoxy and 3-nmet hoxypr opoxy;

exanpl es of (I-4C) al kanoyl anigno and

(1-60C) al kanoyl am no i ncl ude formani do, acetani do and

propi onyl am no; exanples of (I-4C)al kyl S(O g- wherein
N, PRk, NCrRiy} 8 a8 caminp and amino acids
suckiahlyisingl flbenel mexbenmoesthar otwychtion yr fRiod Gepddingyori the nuthder of

cnaie BT ORS 19 1 YREPaY R BRASTBIOr FOPHH b Ry PP Bgpeutically

accglg{%lggﬁt mehdeanmgihy! . et hoxynet hyl and propoxyet hyl ;
exanpl es of (1-4C)al kyl car banmoyl i ncl ude

nmet Hywewarbarfagilitagenidoletitry bicthe batviying meparpli@s salfs which are less

solsh e EhigT Fe PRI PrelcHRpINS i DRETGLeGBbg scceptable o ot

in | . - . .
i Lt SoptudtfiOor GOk e AP b0 hni FHEHR 18 reFbam of a pro-drug which
is bbkiealdowhliy the lmthndbrhalmgbopy to giex aopmesuf of the invention. A prodrug

dj hal o&l -4C) al kyl include difluoronmethyl and '
maybe-ped e ARy FmpEavs i Rysigal andias phamracaldnstix profilyef the garent

' : ] |- | kyl ..incl ude
conlobh U3 AR BB SRS Wl o
sub&itadnt waietogl bie d2xianited o frmCy/pioafg: Fxhipkaslof ipREHH@E include in-

) cganorret hyl, 1-cyanoethyl, 2-cyanoethyl and .
viveshydralysahiaesfers obg sempewsiddit the inxentignermaihaongcentiedliyersceptable salt

e Rl REPRTSY bR RN S B AR ¥ Shrpound o
the BY8AGIES: Ofhatthadt@isdikyiceeptane asp@emofi ncl ude

met hyl am nocar bonyl and et hyl am nocar bonyl ; exanpl es
of \ar{ous qu@)sa?flpyq)ﬂi/ram aro Enewo irythejaric farggamples see:

0 & T e o L PRt

Enz??bﬁfg?ﬁ\/& b, .1309-3081 dpRa bl K. apildad, i &yg(Acaatérg?% PEd hegs),

teroatons (in addition to the linking N a
b) i ndepexitiesk pi/Dyr Resi ganidRevedpndng reditQ] byKeogsgmard-Lateh and

s grou opt.ional | e repl ac by a,- - and
H. Eyrletit, Gt naie o gt ol R g oS bY h Bngeage p. 113-191
(1993i dised to a S(O or S(O2 group may suitably be a

nor phol i ne, piperazine, thionorpholine (and

¢) def.\BunidgemsdiAdvancdd RheyBélivetshReviews, 8, 1-38 (1992);
d) H. Bundgaard, ef al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and
e) N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984).

Suitable pro-drugs for pyridine or triazole derivatives include acyloxymethyl

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

P i R—N_
X X_
R

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

Chemotherapy, San Diego, 2002; Abstract F820).
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sul phur is oxidised to a S(O or S(O 2 group)
pi peridine, pyrrolidine, dihydropyridine,

W edosakepelr opyri di ne, di hydroi soxazol e, i nm dazoP&r/GBb@5©02040
optional substituents are listed such substitution is
preferably not gem nal disubstitution unless stated
otherwise. If not stated el s@ahere, suitable optional
substituents for a particular group are those as
stated for simlar groups herein. Suitable

phasuRage pioc@iuby oBleRRMtyR Bl Rips 'a‘ile,t.'a%%/li dRfrdieeacRfll- darbonate esters of
addition salts such as net hanesul fonate, fumarate,

forpya RERMQGFRAR)OEIQ- where Ruisl(bdCaalkylaand Rt s (A€ élkelse H. Further
. ferabl hydr obrom.de. . Al SO sui ar
sui e ERA%Y e BRI Ay a0 P A RN
aspaatin Siwd RSy sdld Sterlof a BaiBod dShS S Bn@sh &nahﬁ{aﬁﬁ%eutically-
netal salt for exanple sodium an alkaline earth neta
accepfiablefsalt thexenfsbetagingid carboty ordydesiygpursis, for geanple, a
am ne.salt for anmpl e . tri.et hyl am pe, r phol i ne,
onEe kDR s BPrefie R Rl i pBRe i rind Rk af fimal body to
proqm!ggetﬂggh@m fEcNIN- di benzyl et hyl ami ne, _
tris-(2-hydroxyethyl)am ne, N nethyl d-glucam ne and

ani huitabld plsrmachutiaglly-ysepteble Ehtersdonearbdey include {ha0)atitsxymethyl
cat.ion or. ani on de di.ng on the nunber of charged
estqry, hocft@ﬁ%Bleafﬂ%fﬁ?’h‘/ém%gﬂeﬁc&kﬁ‘@w@ower%ﬂsesms R p&pmEple A
ivRl icald. LSct
PR ThRLH, RISl YORSEADL AT G Ay s o
exagylle 1-dpeloinxypadmaybixiyethyl; $,§I~di6x<ﬂ?ﬂ-@¥bn§l’n\jﬁhﬁﬁﬁteﬁ@ﬂoﬂ bX#nple
[ hosen sal ven y.be preferre et her
5“&ﬂh"£‘ﬁ§% P@ﬁﬂrﬁn&g@éﬁtﬁtﬁi-éca%lk%tcarb‘?ﬂﬂowﬂmd @Hgss fof example
) . . i . . ¢ .
Ll MBS O NS5l e TS Bppounas o
thisdodhntibn. gi ve a conmpound of the invention. A prodrug
may, be used to alter or inprove the physical and/or

phat ¥R P hEiodyspbls pierOist Cammpoupd 08 e iBesnsionrod a@hmnutically-
el P O e TRl A
phospifakedshtetg (inENAINR IpBSshoratiBicHybliSestdrs) dnder-hebMRlkyl ethers and

hydrol ysabl e esters of a conpound of the inverition or
relaggdoempeadivhichis ¢ 1ol of theldhei wabhdrollisis ebfhe efier brvekdown to give

the ﬁ?x.}:?gtg-lgr qu%lf rglrbq(z,b glggpggmlpsn{): u—%&ﬂ&y&ﬁl%yl (ﬁ)thggsqrggllu e? gckélto%(ymethoxy and
2,2-BIA ARG RIM s Ay MRk § P WORIR 1 SALE int 166 §9drolysable ester forming groups
for hydroxy include (1-10C)alkanoyl (for example (1-4C)alkanoyl), benzoyl, phenylacetyl and
substituted benzoyl and phenylacetyl, (1-10C)alkoxycarbonyl (to give alkyl carbonate esters),
di-(1-4C)alkylcarbamoyl and N-(di-( 1-4C)alkylaminoethyl)-N-(1-4C)alkylcarbamoyl (to give
carbamates), di-(1-4C)alkylaminoacetyl, carboxy(2-5C)alkylcarbonyl and carboxyacetyl.
Examples of ring substituents on phenylacetyl and benzoyl include chloromethyl or
aminomethyl, (1-4C)alkylaminomethyl and di-((1-4C)alkyl)aminomethyl, and morpholino or
piperazino linked from a ring nitrogen atom via a methylene linking group to the 3- or 4-
position of the benzoyl ring. Other interesting in-vivo hydrolysable esters include, for
example, R*C(0)O(1-6C)alkyl-CO- (wherein R* is for example, optionally substituted
benzyloxy-(1-4C)alkyl, or optionally substituted phenyl; suitable substituents on a phenyl



Various forns of prodrugs are known in the art, for

exanpl es see: a) Design of Prodrugs, edited by H
w®evdgaaed, (El sevier, 1985) and Met hods i n EnegreBo@y/002040

Vol . 42, p. 309-396, edited by K Wdder, et al.

(Academ c Press, 1985); b) A Textbook of Drug Design

and Devel opnent, edited by Krggsgaard-Larsen and H.

Bundgaard, Chapter 5 "Design and Application of

Prodrugs", by H Bundgaard p. 113-191 (1991); c) H

rd3png _VABE iRV SYVBL - ino-
B e o I Ry By St Fperazine
(1-pa3alkmd @ed morplioliBoi(émcBsalkyl77, 285 (1988); and e) N.

Kak et.al,.Chem Pharm Bul |, 32, 692 (1984). i )
St FBRs SR iSO o FR HErS e HHoRaiabMed from amino acids. For
v Y . .
e o B R TR oY LR it e carbonyic

acid o€ hn amino(43&f. : Byl théaemz Sdchin6tacidl herefi?We nidah 96 &N 6Lother amino

Conference on Antim crobial Agents and Chenot her apy, o
substipteg acih nailly: ocapEing 05 OtEgY By icsupe-abiueallyrescurringsanst derivatives

thetegsé? él?(?sﬁyelg ftﬁlcgsg #%e?Wtﬁ% &e%’a&np@é@} %kﬂ%ﬁég o %eenitrogen of the
am{rlo- g6l Khe uahef dthet & nfturd &} @ by ha@Fal Amidd5di 8present particular and

_ suitable prodrugs are carbonate and carabanate esters
indpgemdentzaspecrnHaDinventior. Aixeinples lof siitibjesab hmiresdoads anfl darivatives
conpound. of, t he i.nvention or . . . . :
thefeR b ain KA 1A P e e e el ivqlencings Mol Hrisgoueine, ysine,
gly@iﬁé,tl@)fﬂetﬁ}'flg@bﬁgé,W,N—gfn?éﬂlﬁ’%:g?ycir{e‘? hlaft @,Ir%kﬁlngl@h@sgara ine,e %'oline, and

phar maceut i Cal | y-accept abl'e ester rofys
phenglalanéneh Umane embadiimeat, phefelyed amipodids ard f@uAy 86durring o-amino

.al cohal . Suitabl e pharmaceutically-acceptabl e esters
ac1$ ndclg’la%;@}"q %avaa‘@S(there@) al koxymet hyl esters for

ex : - A hyl ters. ..

e e N RAL W D oA, QUM e B it
ind¢Een8€ntaypdcaad fhbxinganitmny| oxy (Il - 6C) al kyl esters for

exampl e. 1- cycl ohexyl car bonyl oxyet hyl ; '
|, 3dutablegnaivohyhiglypabingsters of @ fempamdet shpfosmula (D) are described as

- - - di n-.2-Vyl hyl : . and .
rol B e e iy i st be B sl g of formula D1 ora
pyrophosphate of formula (PD2), and a 1,3-diol may be cyclised to form a cyclic ester of the
formula (PD3):

0
0 0 0 HO—
I Sp~O~p? =P
"O=p o T Room e
Q" "o o 0
@®D1) (PD2) (PD3)

Esters of compounds of formula (I) wherein the HO- function/s in (PD1), (PD2) and
(PD3) are protected by (1-4C)alkyl, phenyl or benzyl are useful intermediates for the
preparation of such pro-drugs. |

Further in-vivo hydrolysable esters include phosphoramidic esters, and also
compounds of invention in which any free hydroxy group independently forms a phosphoryl

(npd is 1) or phosphiryl (npd is 0) ester of the formula (PD4) :



1- met hoxycar bonyl oxyet hyl and may be forned at any
carboxy group in the conpounds of this invention. An
w0 peogituwo2hydr ol ysabl e ester of a conmpound of tPEI/GB2005/002040
i nvention or a pharmaceutical |l yacceptabl e salt thereof
contai ning a hydroxy group or groups includes
i norgani c esters such as phosighate esters (including
phosphorani dic cyclic esters) and a-acyl oxyal kyl
ethers and rel ated conpounds which as a result of the
in-vivo hydrolysis of the ester breakdown to give the
parent hydroxy group/s. Exanples of a-acyl oxyal kyl
et hers include acetoxymet hox\Qagnd
2,2-dinethy|propionyloxynethdky. A sel ection of
I n-vivo hydrol ysabl e estﬁp rﬂdeg/groups for hydroxy
i nclude (I-10C)al kanoyl {( gr exampl e (I-4C)al kanoyl),
benzoyl, phenyl acetyl and Qosti t ut ed benzoyl and
phenyl acetyl , (I-ICIDaJkongBq onyl (to give alkyl
carbonate esters), di-(I-4C) alkyl carbanoyl

and Koy die-aypidaGeaif kplbinpasehdnd is -RANIOHE) &l-#§)atlandyénlydxy)-

5 ohdshPudl Sk RS Rk kg inatcarMOIRs 510 * Beanpl es
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di-@f-4€jaﬂﬁ>x§ﬁ?1§bh6ﬂy 'ﬁtafdiseF-4@7£Eal;lr£<§e%v|¥hv@5@-d2?{B)%h)z.

I nclude C romet hyl or am no

(1 - Wgytal nydronetinatesdoihihb peapdration of such esters include compounds containing

di-((l.-4CQ) al am nonet hyl, and nor phaol i no or .
2 5118 r%f{%%ﬂf ﬁ#@dnwﬂ%ﬂw@e %}% RGP OF B hgoHPY PR is
ind | K - 2 ;
O o] A AR Qo ironfls s Bl b Bl compounds in
thehyavmodi ghs j Iphenyé st phenyl-(icH Ok yl f (euchepteapl @oups being optionally

RLCﬁ (Xi -6C) al kyl -CO- (wherein RAIs for_ exanple,
subsita %m O B98Pt nderandaibsplestag-from fetedaliyl, nige, halo and
(I-Wfah&ﬂ j'l y substituted phenyl; suitable substituents

on a phenylgroup in such esters include, for exanple,

4- (ThekCppidpegsaohiamifd grdGpaducitlas (D P (BRLNEPD3) and (PD4) may be

él -40) al kegl and nor phol i no- (I -4C)al kyl. Further _
PreRarpd Blhreaction of 4,¢pmRRRINg of dsnidomeqriainingsuitatle Bydrpsy geoup/s with a

. j ' r I ters.formed b . :
suit B 08 pRSoHSry I B TR BRIt e ciaiamino
leaviag by, ifcll@eddbyodxidaticanifiecesirns) aiyddphsiedtRinm " am no

acid" herein we nean any a- or other am no substituted

aci Qthengiitpbla nrodigee inchida ghesphonersywieteyl pthers and their salts, for

o rring, and derivatives thereof such
exaglgfét %@%’g@oérﬂn%'gﬁ—gguci\fﬁm itution (for exanple by

al kyl ation on the nitrogen of the

_0_ _0_ __0O nNa'
R NNl e

Il 'O Na

o

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

Examples of pro-drugs for an amino group include in-vivo hydrolysable amides or a

pharmaceutically-acceptable salt thereof. Suitable in-vivo hydrolysable groups include N-
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am no group). The use of either a natural or a
non-natural amno acid represent particular and
w0 pepemnedent aspects of the invention. Exanpl eBCDEGB2005/002040
sui tabl e oc- ami no acids and derivatives thereof, are
val i ne, |eucine, iso-Ileucine, N nethyl isoleucine,
N-tert-butyl-isol eucine, |ysige, glycine,
N- net hyl gl yci ne, N, N-di met hyl gl yci ne, al ani ne,
gl uam ne, asparagi ne, proline, and phenylal anine. In
car®BMetBRY dhdRD{cetyr SEQY m@e@ma?/@orﬁﬁu% r&dBioR F 4 @ninb (or
occurring a-amno acids and iV-al kyl ated derivatives
alkylharisef grouhwith e aofivaed avyl derivas vé siwhrg aneativad este/opan acid

eni3B3k SpL i 2l TSR iRt for o Rt or beebr AHiHde), or
sutbvei&d gssahtisesantghs of a compound of the formula (1)

are described as follows. For exanple, a 1,2-diol my

be cythuitbte vabud for em &n-eiyo Ihlydroéysalele aafidd @ﬂen(c!drﬂpc(uli-lEDIo)c tierformula ()
or rrul and a 1, 3-di ol

co R ipcl R oD rAoRCLyer p@zg @ﬁlkaﬂr o8- ! amice such as

AR ) P RO e

Fudimat sqedBs valoes for ot- m&bé@dﬂmj{yséﬂ)le 4ﬁ)@dsk3f|a copipetyd ofthe formula (T)
i ntermedi ates for the preparation of

COfgg}gﬂyglﬁn%P% ggéalgllrrswgﬁ@qlp YR IRViMe el piapleaamidessiormaed by reaction
withAeditd SciBHA5 R V\ﬁﬁ&ﬂﬁnﬁ' cféscg—fotgg ﬁlﬁreg?g)g 1r?—|v§v% h‘éﬂ%?sagpe oo,

I nvention’in

| nd¥tenspitrmycduoicaty- @ccB;bt@lSlB |3@1tsyd>f z(tlriﬁdfwcﬁhy’d)rol Sable ester or amide
pho phlryl (npd. is 0) ester of theforrrulaf(mD4) (0O
may be feyed tds fLicaqhisies bFéPn‘teﬁ‘é%ﬁl éachaigees. cFhusotgsexample, compounds

coB BN 5 EALEE e A SR e oty oy

to fofin B41€9 withthn 2pprdpilate number of counter-ions. Thus, by way of example, if an in-

vivo hydrolysable ester prodrug of a compound of invention contains two (PD4) groups, there
are four HO-P- functionalities present in the overall molecule, each of which may form an
appropriate salt (i.e. the overall molecule may form, for example, a mono-, di-, tri- or tetra-
sodium salt).

In one aspect, suitable pro-drugs of the invention are in-vivo hydrolysable esters such
as (1-4C)alkyl esters; (1-4C)alkyl esters substituted with (1-4C)alkoxy, (1-4C)alkoxy(1-
4C)alkoxy, carboxy, (1-4C)alkyl esters, amino, (1-4C)alkylamino, di(1-4C)alkylamino, tri(1-
4C)alkylamino (thereby containing a quaternised nitrogen atom), aminbcarbonyl, carbamates,
amides or heterocyclyl groups (for example, an ester formed by reaction of a hydroxy group in
R* or R’ with methoxy acetic acid, methoxypropionic acid, adipic acid momethylester, 4-
dimethylaminobutanoic acid, 2-methylaminobutanoic acid, 5-amino pentanoic acid, -alanine,
N,N-diethylalanine, valine, leucine, iso-leucine, N-methyl isoleucine, N-tert-butyl-isoleucine,
lysine, glycine, N,N-dimethyl glycine, alanine, sarcosine, glutamine, asparagine, proline,
phenylalanine, nicotinic acid, nicotinic acid ~N-oxide, pyrimidine-carboxylic acid (for
example pyrimidine-5-carboxylic acid), pyrazine-carboxylic acid (for example pyrazine-2-
carboxylic acid), or piperidine-4-carboxylic acid); (3-6C)cycloalkyl esters (optionally
substituted by a (1-4C)alkoxycarbonyl, alkoxy or carboxy group); carbonates (for example (1-
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- (I -4C) al koxyphosphoryl is a di-(I-4C)al koxy
derivative of -0-P(O (OH) 2. Useful internediates for
W b@spr@par ati on of such esters include conpouPdBGB2005/002040
containing a group/s of fornmula (PD4) in which either
or both of the -OH groups in (PDl) is independently
protected by (I-4Calkyl (sud conpounds al so being
i nteresting conpounds in their own right), phenyl or
phenyl (1-4C)al kyl (such phenyl groups being
4C)£1R grt%gléétg & mbsPFh E%@&t&vsu%stﬁﬁtea b9 M@alk@ﬂe&ecﬁ@a@h%yl)annno)

4C) al kyl, nitro, "hal o and
sulfﬁtbs 4BEpephiats whd pHowphate pstor; anybcarbmmaieniseryfog esupple fixemple 10); and

(PD (PD2 PD3 d (PD4 b db
PhWFW@hY@FCQRt%’WEH%T ‘?ﬂ? i Elven% i gﬁyco(net ‘glr (nelo%e Y
sul gtﬁlalesq%?f gﬁ‘éf éﬁ YR/ I?oyé‘! folméd E#féa@t%d’ ofd BfcR6tesoup in R* or R®

phasphory exanple, containing a
witheEHrBotes] padtlailkrw aikbxbcwbsiﬂuttedl glkgt mn‘p()natefs oshtloged by

oxidation (if necessary) and deprotection. O her
methmwmyécaﬂmateugs i ncl ude phosphonooxynet hyl ethers

L\I/'&lgl:‘qsrl% @ e pro- dI'ngr gf@@s@é forfhel 'Bg%ééﬂoﬁ’t)f Bhgﬁloﬁy' gfbup inR* or R’

I nvention contains a hunb

w1tH fn@ﬁloﬁy dEcteyacll, @léfhoxlypropiondy i) sidipdd adieé nmognetinyiestert d
into a prodrug functionality may_ be rotected (for

dlmeﬂla}mhaoblmmmﬁgacad,t%mpt}lylangnwzmppcszpm | —@rp@@ﬁntag% acid, B-alanine,

N, f(g §1¥ re\,? tgrli %Bglﬁlﬁ,zfsyrlg ncéXenW hﬁgfs’sgﬁg&nW-tQ’?—bH@? 2floleucine,

lysifid MINCHHERR d11difsS - alfmiAdRhRSsifE, ghiteméliel @pafagineaproline,
ySl “g%: Jroup I ncl ﬁlageylln vall VO hydrol ysagglie am g?s a(gr P

phepj’la]anmeauta)tuad: hgadauc@pncamné —=0xide, perwédine-Sirarhopylic a01d pyrazine-

2 okaat Y S SRS O3 0505 PRI Moy i

and ac(eﬁ’ﬁcag %e"f)'iﬂbﬁpgaltg"t%thh an activated acyl
erivative as an activated ester or an acid

¢ hl Pariiclgar doatpoendsgl the inVentbe®) b kramypllwﬁtc@ysiabl@gps(egaf@ﬁned from
am%é erigamdbapwer By doceablaels et Tor an' i n-vi vo
d]%\g‘l{l%lrc' %Jngulgﬂlfcg%y%gfgﬁt‘gg?xgléﬁﬁglgﬁrgt;gﬁgdg{yﬂ%l%eﬂolé esters formed
frorh\4 Ghre A/l deihoButanoic hofd di-nBihybahikybutaniclecid,feAmie pentanoic acid, B-
alanine, N,N-diethylalanine, valine, leucine, iso-leucine, N-methyl isoleucine, N-tert-butyl- (
isoleucine, lysine, glycine, N,N-dimethyl glycine, alanine, sarcosine, glutamine, asparagine,
proline, phenylalanine; and pharmaceutically acceptable salts thereof.

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

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

oxazolidinone and isoxazoline rings. The pharmaceutically active diastereomer is of the

formula (Ia):



i V-met hyl, TV-ethyl, iV-propyl,
iV, iV-dinmethyl, JV-ethyl-iV-nethyl or

WO Xosnigeet hyl am de. Further suitabl e val ues fBPCT/GB2005/002040

i n-vivo hydrol ysabl e am des of a conpound of the
formula (1) containing an am ne or carboxy group are
i n-vivo hydrol ysabl e am des.f@arned by reaction with
am no-aci ds, as defined and descri bed herein for

i n-vivo hydrol ysabl e esters. Were

phar maceuti cal | y-accept abl e lts of ap in-vivo
hydr ol ysabl e ester or am de may_be for}&Ed this is
achi eved byR“corQ/é'&(i 0};@—\( echnf/ ques. for

exanple, c 0 cokt ai fi ng gr/ou of formuipa
(PD), (nb%?p\}(ﬁﬁgandv‘ﬁr/ﬁ( PD4y Ty | G\par ally
or fully) to formsalts withhFn approprlaen &R’ of

counter-ions. Thus, by way of exanple, if an invivo
hydr ol ysabl e ester prodrug of a conmpound of invention
contains two (PD4) groups, se are four HO P-
functionalities present in t overal |l nol ecul e, each

of hin€Rs rfﬂ’(;%y a fé'féﬁe@rﬂlés@é}é&ﬁéﬂ |idbeformbula ({B). By ardofteer aspect apreferred
overal | le may form for exanple, a nono-, -

5 diadtereomerris béfaramted{Icim salt). I n one aspect, sui tabl e
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15

20

(deperidihg ¥pom tb&mﬁlpl of t}gg/dla&tﬁrﬁ@sgmer@gwgb;@mqglr% e
as tFBS?Iﬁ%%'ﬁ{] G epgaﬂﬁ/ ackiticafl gtive(e%m%@n‘fé{rpl oal kyl esters

pro-drugs of the invention arg in-vivo hydrol ysabl e
esters such as (I-4C)al kyl edt (1-2C) al kyl esters
subst i t ut edgani t@/%ll

4C) al koxy, tar bxy Qm ng,

(1-40) al jesttwi : o \_t_;g(%

4C) al kyl am no (t her eby cont aipfi ng a quat

ni trogen aton), am nocarbonyl, carbanmates, am des or

het erocycl yl groups (for exa(mbe an ester formed by
reacti on of a hydroxy group in R4 or R5 with nethoxy
acetic acid, methoxypropioni d:ﬁ cid, adipic acid

nonet hyl estey, A4 H . ¢ acid,
2- met hyI am Iifﬂobu an' i A p—peENtgnoi ¢ acid,
b- al ani n N.\lv- [ : Al i n eucijh‘eN

i so-1euc ne I V- et hyl |sole o ne, A
i V-tert-butyl-isol eucine, |ysine, glycine, |, -din@&hyl
gl yci ne, al ani ne, sarcosi ne, (ﬂ%utanine, aspar agi ne,

proline, phenylalanine, nicotihic acid, nicotinic acid

- -AARtur® ¥F epThidid\@r tia bRexYildinona chigal Ctmer éxaser] ®larger amount

pyri m di ne-5-carboxylic acid) yrazi ne-car box¥ll [ Cth same effect
16yf the

Furthermore, some compounds of the invention may have other chiral centres, for

example on substituent R*. Itis to be understood that the invention encompasses all such
optical and diastereoisomers, and racemic mixtures, that possess antibacterial activity. Itis
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.

It is also to be understood that certain compounds of the invention can exist in
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substituted by a (I-4C)al koxycarbonyl, al koxy or
car boxy group); carbonates (for exanple
W@ 1004@)@akkyl car bonat es and such carbonat es subBCT/GBR@d/002040
by (1-4C)al koxy or di(l-4C)al kyl)am no); sulfates;
phosphat es and phosphate esters; and carbanmates (see
for exanpl e Exanple 10); andifharmaceutically
acceptabl e salts thereof. Further suitable pro-drugs
are those formed by reaction of a hydroxy group in R4
solvBled 3R WA WGB010ABR TG sBAT &, EHlcRbinleahraya iradsl ltsedlbe
al kyl' carbonat es such as net hoxypropyl car bonat e.
und&rstoiol eliat s inadrtmnmnoerdpasges Al wich soleated fermpephiply possess antibacterial
reaction of a hydroxy group in R4 or R5 with nethoxy
actigi®at i ¢ aci d, met hoxypr opi oni ¢ acid, adipic acid
m'ﬁ{sr}ﬁ'%oetg.tb@r dékstotll HRA Béﬁﬁb&ﬁ?&l@@ of theafVdhtion may exhibit
2-rethyl am nobutanoi ¢ acid, 5-ami no pentanoi ¢ aci
polyin@phii) end ihws ihv-inkientiby badommiases alIsicieforme udichepossess antibacterial
iso-leucine, -nethyl isoleucine,
aCthllttYar.t -butyl -isol eucine, lysine, glycine, iV, -dinethyl
al yei . , . ,
o ot oo B8R VG a2 aERSUREL o ind BT Hipou AP BILR ity have good
activit)/a@insd @ bradrramdechfr@rafrpaitb@pattiogescindndimgraganisns known to be
2-carboxylic acid, or piperidine-4-carboxylic. acg d, ..
resigtantio meosy cemEealyalsath ant bigtgspPgFrw @F‘%ﬂ“é’ ainst fastidious Gram
har maceut i cal | I : [ i i
nee RO b o piad TGRS 9 ARkeh R MY BBl BN oA st

The&ol16W gl @nifRdnds sussaspredertal sitrmaddtipd andfac physiaabid/or
acceptabl e salts thereof. Further particul ar._conpounds

phaghacolinetin peopeities, far example solybiyamsl/ rcippvailatiby s

forped from 4-di methyl am [ ' .

O TRk 0 0] GRRER G RB! oot sty g
bioaBAbiB) duleVo ithé BHsRIt Y Bleamhine sidalchaif and eieaianee of the subsittuents R*

I so- | edci ne, iV-nethyl isoleucine,

andR/-lesting teibyised ot pardilheionisgd ppesies gt plisipdogigal pH.
ot eh e S BRLE g5 ST il B BBy
sui@ﬂ@rrﬁ@%ﬁ‘(ﬁ}’kﬂ% IMnh@geept abl e salts thereof. Further
ul ar

partic conmpounds of the invention are in-vivo .
hy dinaing sathlodinesntt of thefinyemtian fareqrovided pempoungg o formula (D), in an

aerge St sk St el g Sy ersb Rl serppres o
fon%p%f(li)ggr 2 ﬁ%ﬁgﬁj@%‘?gﬁg %?%g;ﬂﬁheng h#4![36¥i06d in2siPé h@ohBable esters of
compounds of formula (I), and in a further alternative embodiment are provided
pharmaceutically-acceptable salts of in-vivo hydrolysable esters of compounds of formula (I).
In a further aspect there is provided in-vivo hydrolysable amides of compounds of formula (I).

In one aspect, R'is selected from hydrogen, halogen, cyano, methyl, cyanomethyl,
fluoromethyl, difluoromethyl, trifluoromethyl, ethynyl and propynyl.

In another aspect, R!is selected from hydrogen, chloro, bromo, methyl and
fluoromethyl.

In another aspect, R'is hydrogen.

In one aspect, R? and R? are independently hydrogen or fluoro.

In another aspect R? and R are both hydrogen.

In another aspect one R? and R? is hydrogen and the other is fluorine.
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and pharmaceutically acceptable salts thereof. The

conpounds of the present invention have a chiral
weenwsneoat the C-5 positions of the oxazol i di NPCEGR2@S/002040

i soxazol i ne rings. The pharmaceutically active

di astereoner is of the formula (la):(la) In one aspect

a preferred diastereoner is dfg-fornmula (Ib). In

anot her aspect a preferred diastereoner is of fornula

(lc). (lc) If a mxture of epiners on the

0x aZRbh@lasperteRE bi R8s h§@IMEK ahBthE Defr iﬁele@feﬂq{oﬁ%’%‘m the values for
(d ndi ng upon the ratio of the di astereoi soners

e
R4Wl11%§b%fei giare echereinafédri eve the sane effect as the

sa I ght st hes pharmaceytical ly active enantiqmer.

P RO PR R et S AU S B Ehees SO BAMARY O iperalues for
R*@hdR? heBinbafors §Mdi@afidrOr exanpl e on substituent R4.

It is to be understood that the invention enconpasses

al | Isorsrerobndivent RirahdR *as¢ erdepérsiontiy slecanidfromdgdiogen, allyl

m xtures, .t hat ssess anti bacterjal activity, It is
oo oA oGS SFPSwEtibon Ao i howet B Liven (- 4cr Gk eroups)

X&) e ' of _ }C
T S ST ORR Y, R ORRME (4 2Ry
[Omipndbzmbatﬁﬁltﬁrc]i_r’tgslodmﬁ éulmgitubg/cs hidgpﬁaleﬁﬂyb Begﬁitécbfipmrhyﬁbbxy, (1-
romat.ographi c _separati on). an ow to determn ne
4C%E'qul¥a "g<rr‘1aﬁ@"é{@r‘?@)alpvxashya*é%ﬁ?-6@&?&1@%P%ié@,t%fano,Tﬁ@O)ORG,
-Of At | el 697 a @t I 70r1 E
O%%o’udr?ggb fthe ng/e’ n!t;408 rz]l@‘? h%@ﬁ%%ﬁsﬁes sﬁgénlgif’bac épi)%TaHd
-NHE(O R Hy-C(MR?, sCEDKTHANRRE, CHOSORE, 0O INTAR S, cE(OMRIR and
nds . of Bhe 4 nvention can exist insolvated as

'SWQYQYH%&W AR pnfld e Beldwthydregan).exanpl e,

hyd ot S 0 h

i ﬁvgﬁérﬁ%ﬁﬁﬁ’g rrarglgs% eaze gﬂ%le %lﬁi g s%)elﬁlcg Cg%&?gl&dn{é()gg?ﬁn&%hyl’

carpogsesisyl AATHOEO) @RS, lCERCIOYNR SR, (2-4CRla) $6pticdald@substituted by 1 or
under stood that certain conpounds of the invention may

2 suBsiusnis ipdapghdsmgbiselasted fram ulroxyn 6l-#aNadkmivofl -4C)alkoxy(I-
ACRIGRIPAREI (BU) ARG, LAGETR MY, B BVRE SRR LEHES 2 0)NRR,
-S(0)2R°, -S(0),NRR’, -NR°R’ , -NHC(O)R®and -NHS(O),R®], -C(O)R®, -C(O)CH,NRR’,
-C(O)OR®, -C(O)NHR?, -C(O)NRR"and -SO,NHR® (provided that R* and R® are not both
hydrogen). .

In a further aspect, R* and R> are independently selected from hydrogen, methyl,
carboxymethyl, -CH;C(O)OR®, -CH,C(O)NRR’, (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, azido, cyano, -C(O)OR®, -OC(O)R®, carboxy, -C(O)NRR’,
-S(0)2R®, -S(0),NR°R’, -NR°R’ , -NHC(O)R®and -NHS(O),R®], -C(O)R® and
-C(O)CH,NRR”.

In one aspect, R* and R® are independently selected from hydrogen, methyl,
carboxymethyl, -CH,C(O)OR®, -CH,C(O)NRR” 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, azido, cyano, -C(O)OR®, -OC(O)R®, carboxy, -C(O)NR°R’,
-S(0)R, -S(0),NR'R’, -NR°R , -NHC(O)Rand -NHS(O),R%], (provided that R* and R° are
not both hydrogen).
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activity. As stated before, we have discovered a range

of conpounds that generally have good activity agai nst
w@2msoa®2r ange of Gram positive pat hogens i nclBdi/G§2005/002040

organi sms known to be resistant to nost commonly used

antibiotics, together wwth activity against fastidious

Gram negati ve pat hogens suchi7as H. i nfl uenzae,

M catarrhalis, Mycoplasma and Chl anmydia strains. The

fol |l ow ng conmpounds possess preferred pharnmaceuti cal

an bea! r L LR 10RRY thi 6ther fsaelected
T

frong oapoxyTaahyif -CH«€ (ONOBAL HmENIRIR | 3nd3 Kyl [optionally

favourabl e sol ubility and/.or. bioavaidabilit e
subyueagrm etk ifReogude bR R i R Bigp. -

bgd t 1 : | OyeR°OC(0)R?, carboxy,
ORISR GO Sa00:1 ) CIOBKROCION, crtry
CONRI a(b@ﬂfd-ﬁ(bww ag?iﬁw s NHCOR: abiNIES (@B Tmay
e measured by any suitable od known ,in the art.

In Iaﬁéo@ﬁb%ﬁ@P%WenyfR%t%Q Rsﬁ%gyf{rf’%?‘il %ﬁf@%}%%‘@@& oftier is selected

canmpounds,. of r 61 )i &h1 tA ktireiet by 1 or 2
tror] B R R P ST RAhTaei by 1 or
subSIBRRsdsp@idefdy seldceed(from hiydroay f (4@ eliony, ((éritAalkory(1-4C)alkoxy,

enbodi nent are provided in-yivo hydr £ 6S 6157
hydoaxyBbaRkeR. FHIHARS GGOIRN AR ORI SO e
odi re. | i phar maceuti cal | y-accept abl e
'leg@t W%ﬁ%@ﬁ%@g@%abl e esters of conpounds of
f oripndthet Aspedthofe SRRt HhEIR’ds hedibgérhermethgl, pndthiedeitr is selected
i n-vivo hydrol ysabl e am des of cqnpounds of

f |
frotlcprbokpmoite], aEHEGOIORT, +SHEGIRBRH AR Ho g Exibstituted by 1 or 2
hal : th t : i
sboE bt PR s BGIRTY: QO RR Ml
hyd'r%ﬂmtﬂj‘ﬁko;@é Pe@)ORRLOG(ORF eaftrityf ICIONNRIR O GERR and
chl’oro, "brord, methyl and fluoromethyl . In anot her

-NH@@)RP]. Rl is hydrogen. In one aspect, R2 and R3 are

'n paen%t ee? Elsl, ectr,] Xl‘lje[ 8pﬁnan%rR5‘ ils (})Icrlr%'gen or methyl, and the other is selected

from -C(O)R®, -C(O)CH,NR®R, -C(O)OR®, -C(O)NR’R’and -SO,NHR®.

In another aspect, one of R* and R’ is hydrogen or methyl, and the other is selected
from -C(O)RS, -C(O)CH,NRR’, -C(O)OR® and -C(O)NR°R’.

In another aspect, one of R* and R’ is hydrogen or methyl, and the other is selected
from -C(O)RS, -C(O)CH,NRR’ and -SO,NHR".

In another aspect, one of R* and R’ is hydrogen or methyl, and the other is selected
from -C(O)R® and -C(O)CH,NR°R’.

In another aspect, R* and R’ are independently selected from hydrogen, methyl,
carboxymethyl, -CH,C(O)OR®, (2-4C)alkyl [optionally substituted by 1 or 2 hydroxy],
-C(O)R® and -C(O)CH,NR®R’; or

R* and R® together with the nitrogen to which they are attached form a morpholine,
piperazine, N-methylpiperazine, thiomorpholine (and derivatives thereof wherein the sulfur is

oxidised to an S(O) or S(O), group), piperidine and pyrrolidine ring.
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I n another aspect R2 and R3 are both hydrogen. In
anot her aspect one R2 and R3 is hydrogen and the other
w0 2006hiuoei ne. | n one aspect, R4 or R5 is hydrogeaI/aBeos/002040
the other is selected fromany of the values for R4
and R5 hereinbefore or hereinafter. In one aspect, R4
or R5 is nethyl and the otherigLs selected from any of
the values for R4 and R5 herei nbefore or hereinafter.
In one enbodi nent R4 and R5 are independently sel ected

In SdoPBrRYSHCD FEMnd Rlayd mﬁamatn'd@rﬁgl éel/ecge‘dk%éfebtteﬂtf?diis; H}&LIBE& allyl

car bon- carbon doubl e bond by
(opiooalfysiubstiteteadydn, the yarhomettbyh domi:ﬂe bon«j/hyal ¥or 3 (1 4C)a1kyl groups),

me&?ﬂzﬁ%q%{\mgylbglarcga)grﬁn%hl\l)gﬁ Eglﬁ i(‘, @l k ohs lllfcﬁi?lonally substituted

byW9%%‘2%&%@%“3%“%%&%?%@%5?%“%%&%%%&?%1 o

ACHlarxy, hydpo:GNORE)alkaX(, @)iR6, cyans, b@)(@)OR % @)jgﬁiﬁﬁharboxy, -C(ONR'R’,
7, - NROR7 | an
SORES B R R I e, N Gy oS Oy o,
(9) I 6
OIS IO R by i cnma

wh&5RA0e R nd&iﬁ(@)ﬂéﬂ‘teln)l{ se Iscﬂé‘dtﬁﬁfrém loyebp9D@ptiona@t bstltuted with
car boxynet hyl -CH2C( O) NRoR7, (2-4C)al kyl

meffighy £25 Mr%eﬂ&sd sad (14 @akwomw@auzswagmme P52 substitucnts

BRI S LT B4R -

4C d h RE)alkla dX10) 1
)aylaixg an EQ@)S)%% [Sngg%@l- NI%% Rgl ?@%@r X (’éﬂaﬁﬁlg amino group may

opuqqu;x @3 sstitued op @ -4 COelky) chanmBRTa:

or R%%?e hot PEIH?I%E% %{goggﬂg Iﬂﬁd%‘ i ovf‘ﬁlseef%%gfé(kfmgv [gqntaining 1

or Meﬁ&oﬁfs&nd&p@ﬁd@ﬂﬁ@%&t&d $:0hPO! RAnfl SO WHBMH £ @H _)group may
net hyl , car boxymet C(O) OR6, - CH2C( O) NRER
opt{ozaum@remacecﬂ bpe r@ﬁg)l- faxyd th@tn a gitlplthiriagond irothe 2ing may optionally be

oxu%:tsg‘?cgge) )%1; Sl@fe %] g?"ﬂ’éﬁg‘f’?g 11523% %13[4%' g]stn}{ted on an available carbon
ord’lt‘f bé(@)cﬁ'Zk(QXébC)aﬁt&l do, cyano, C( O OR6, - OC(O) R,
oxy, -

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

In a further aspect, R* and R® together with the nitrogen to which they are attached
form a 5 or 6 membered, saturated heterocyclyl ring and optionally containing 1 or 2 further
heteroatoms (in addition to the linking N atom) independently selected from O, N and S,
wherein a -CH,- group may optionally be replaced by a -C(O)- and wherein a sulphur atom in
the ring may optionally be oxidised to a S(O) or S(O), group; which ring is optionally

substituted on an available carbon or nitrogen atom (providing the nitrogen is not thereby
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-S(0 2R6, -S(O 2NR6R7, -NR6R7 , - NHC(O) R6and

-NHS(O) 2R6], -C(O R6 and -C(O CH2NR6R7. I n one aspect,
W@R200anthoR6 ar e i ndependently sel ected from hydP@EeB2005/002040

met hyl , carboxynet hyl, -CH2C(O) OR6, - CH2C(O NR6R7 and

(2-4C) al kyl [optionally substituted by 1 or 2

substituents i ndependently sglgect ed from hydr oxy,

(1-40) al koxy, (I-4C)al koxy(l- 4C)al koxy,

hydr oxy( 2- 4C) al koxy, azi do, cyano, -C(O OR6, -0OC(O) R6,

Aambedyby 1 6f O NRERiyl 286sabt i¢ sulss e 1or2
qu- NHC( éCI)))/bF%’ 6andx N}—gl Cg) §§( ( praO\ﬁfjled hat gﬁgﬁégr
megyb gionps.bot h hydrogen) I'n anot her aspect one of R4

2 2?@3‘?@&5 Y{% fg’g?‘%&‘%}ﬂﬁ ‘}ﬂ?{PﬂSl\‘@rﬁA getﬂer with the nitrogen to
Whrcﬂ&ﬁ@(a@é hRIRéd %&I%héﬁéiggﬁé{az pN'—lﬂ@t"ﬁ 1%%6?% thidh&fpholine (and

1°or 2 substituents In rom
dCﬂWde@l@reéf wh@ral the lelfur(ldemd@dltm&((()) o#GXszkgwup) piperidine,

d O R6,
PYYE%%E}%X g 4%@' ko%meag( 0)0 2nga? g( 0) g(NRZS R7, - N(RI6:(R7) ,
) N"ﬁﬁt@)e?s@i@db@’e VARG afla nﬂtg;by?x{b?fg t rl g?t ﬁc;ecfﬂe% Wi th the nitrogen

R4 and R5 is hydrogen or
to whitle theg drd attwhabarb moypretling) plpﬂ@i'lﬁé}(l@)ﬂ@ﬁ@lmperazme th1omorph011ne

NR6R7 d (2-4C)al kyl [substituted
(and g At B REEof %’3‘%{9&%@@ Sy L eriieddo o S0 Hych(Elygroup), ipericine
ande HHeKOXY, -4C) al koxy( | - 4C) al koxy,
g%oxy 2 4C) aI koxy, -C(OOR6, -0OC(O R6, carboxy,

C(l@)rttﬁb‘ RritableS(aD)e3 Rox; sucE@@)n%NBﬁﬁﬁsm'gma R’ to%dgr(;)\hﬁﬁ the nitrogen
NHS( O 2R6 I n anot her aspect, one of

d
to Wq? ghay éﬁéﬁ ¢ RiperazingdNipethyipingrazing, pipesicinsg pf/nr@lrdme and

%@HH@I Lhyl, -CH2C(O) OR6, - CH2C( O) NR6R7 and
tetr Mﬁﬁ‘y [subst ituted by 1 or 2 substituents

| ndﬁmmd guitable et Goesich b @Ry R'land R 8bdefhe¥ with the nitrogen
4C) al koxy(l 4C) al koxy, hydroxy(2- 4C) al koxy,
to w h(lj(ltj)h ¢ atfeghed) g thierapipbsljie cé"mmz}? thergReRRrein the sulfur is

onigBERR DS of S PRIG, ATSRES B0 Bl B 0BT o

- C(1@af6ther %@MMO@tﬁ&Qﬁ%ﬁ nittddeh NRYRT@NEey are attached form

- SO2NHRG.
a 6 membered mono-unsaturated ring such as tetrahydropyridine.

In another aspect R* and R’ together with the nitrogen to which they are attached form
an imidazole ring, which ring is optionally substituted on an available carbon by 1 or 2 methyl
groups.

In one aspect R® and R’ are independently selected from hydrogen, methyl,
cyclopropyl (optionally subsituted with 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 (1-4C)alkyl chain with carboxy).

In another aspect, R® and R are independently selected from hydrogen, methyl,
carboxymethyl and (2-4C)a1kyl (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)alky1arm'no or di~(1-4C)alkylamino group may optionally be
substituted on the (1-4C)alkyl chain with carboxy).
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In anot her aspect, one of R4 and R5 is hydrogen or
met hyl, and the other is selected from-C(O R6,
WO SOOI GI2ZNR6R7, -C(O) OR6 and - C( O NR6R7. | n anPCTieB2005/002040
aspect, one of R4 and R5 is hydrogen or nethyl, and
the other is selected from-C(O R6, -C(O CH2ZNR6R7 and
- SO2NHR6. | n anot her aspect -2Bne of R4 and R5 is
hydrogen or nmethyl, and the other is selected from
-Rg(O) R6 Zlgd -C(dé)%inNg%R?. In anot her aspect, R4 and
18'afoth 8 IRNhA VR 5 8k eedependenOsdlydedgom h land (1-
carboxyrretﬁs)@l, -CH2C( O OR6, (2-4C)al kyl [optimgl—e?y (
4C)sllipbti tuted by 1 or 2 hydroxy], -C(O R6 and

-CLO NR6R7: 0t RA_and.R5 t h ' '
{0 MR pegetafoat RatRAtePEIEnLy e Mo e Xibbrymethy
andghﬂ@)ﬁ?{ NBubstirdi®d By | B PRABERRALs ihidpeitdnilyGtietRd (@atamino, (1-
erivatives thereof wherein the sulfur is oxidised to

4C)a1_kyﬁtnlﬁl)to,@ii-(?ﬁto»akglamum), parbblpbgl-éphdk@WoﬁlﬁWYﬂdeWhémin a(1-
rrng.l.n ano r t, R4 R ' '
40yl Berina ot o-Cor e SR Grinaysar SAY Sy BESRREAER G the -
4C)§H£9§&Hlﬂjﬁ/ﬁ§ CFILBO?(W& car bon-carbon doubl e bond by 1, 2
or -4C) al kyl “"groups), nethyl, cyanonethyl,
c aL]thwhiet impkct, R@hﬂm%)mlmiﬁbpnc(emly Sladtky frofropsidregeal q:ayfboxymethyl
substituted by 1 2 bst.i [ .
ancdSRoRIkH GRRmH P o ZoRoeselEkpen e T of G ipeR Emine
metﬁ%@él’}’mgtwg’% @grggg%gyé@ﬁm&%?%{ggggﬁ@g?ﬁ&eg% 'fx methylamino or
dime hiRghdtp mﬁjFKﬁR%nal.ly biHT(H6)ifRteslamdhe Nidg(OARG] with carboxy).
i)otlg)aﬁg@lﬁggsgﬁés% g&Rﬁv gré?%’y'}q%gg t ?&ﬂg&eéﬂg&ﬁ%{é{)g?eg,ngatrboxymethyl
andi(gﬁa)gggllt (F&lg‘stlﬁgtg('tl |B¥ $ok g%&wﬁﬁﬁﬁeﬁg{fhgﬁh@% i lected ff]on|1 carboxy, (1-

y su ute oxynet hy

4CRNGx( dndyabkyl (optionally substituted by 1 or 2
substituents independently sel ected frgm m no,
(1 -In@pathey aspestdd, ordk -form a4, ) %y meRpgre %%&%keéf?turated

4C) al koxy and .hydr.oxy, in. = ] r
re AR A 0% L0 e Prd Lt 08, 01
wh&BintneH,L zhfupahdsydptivhallybaveplrcedbpox@(Q)- and Rberehya uphnr atom in
a 4, 5 or 6 nmenbered, carbon-linked saturated .
the niog eraycoptiopally benexidiserhtos Hihgr $(0), group; which ring is optionally

substituted on an available carbon or nitrogen atom by 1 or 2 (1-4C)alkyl. In particular this

definition of R® applies when R*is —-C(0) R®. Particular values for R or R as such a ring are
azetidine, pyrrolidine and piperidine. Further particular values for R® or R as such a ring are
azetidinone, pyrrolidone and piperidone.

In a further aspect, RS and R together with a nitrogen to which they are attached form
a 4,5 or 6 membered, saturated heterocyclyl ring, optionally containing 1 further heteroatom
(in addition to the linking N atom) independently selected from O, N and S, wherein a -CH-
group may optionally be replaced by a -C(O)- and wherein a sulphur atom in the ring may
optionally be oxidised to a S(O) or S(0), group; which ring is optionally substituted on an
available carbon or nitrogen atom (providing the nitrogen to which R® and R’are attached is
not thereby quaternised) by 1 or 2 (1-4C)alkyl groups;

Suitable values for such a ring comprising RS and R” together with the nitrogen to

which they are attached are azetidine, morpholine, piperazine, N-methylpiperazine,
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or 2 heteroatons independently selected fromQO N and

S, wherein a -CH2- group nay optionally be replaced by
W@200801 @021 and wherein a sul phur atomin the riPQI/GBY05/002040

optionally be oxidised to a S(O or S(O 2 group; which

ring i s optionally substituted on an avail abl e carbon

or nitrogen atomby 1 or 2 (41=4C alkyl; In a further

aspect, R4 and R5 together with the nitrogen to which

they are attached forma 5 or 6 nenbered, saturated or
thio&%géﬂoﬁhé anﬁ%ﬁwﬁ@s LBt IeRGY HloWulful R xadIsb AP tan®@) byS(0),

cont ai ni further heteroatons (in addition to

grodph,qnberrdmmgld\p}atodnﬂ)nel ndependently selected from O N
S, wherein a -

.CH_- group, may optionall. (3 -
r e Fﬁugitgl@g vgyaeéfor@@@))nal éﬂlgstx\;m:glfseqr%a lar?% BRI ng?o Flrrlld 1%7 %Oﬁcéther with
the ﬁlltljager{%ﬁ% 'tl%?%&é YieRBedPath q'o??%étﬁ%la% ;Q) or S(02
ng I's optlona y substituted on an
avah |aﬂ<5ther spedionhar Rhort R Gy €hv4@)ablayl( thew thiedillasd grawe is substituted with
nitrogen is not thereby quaternised

L supiuse) APy GBS ST HEY EREpSLAnY e Agregpetore or
0 7 g afilyl 3hpd
b S 40 B A0S PRI i e
sub@Gke@REThoNaibstituep kelested from the s@bstituentsdpr thest grovpiiroany aspect
(in addition to the linking N atom |ndependently
herainhedoreod herenafler: N and S, wherein a -CH - group may

t ] d ©)
s &faﬁﬁ? s R R G g ey 2’%9?%2{6%3‘ d Seg oo

caﬂﬁ)x Pﬁncﬁ@@@)alﬁy@ (blﬁbsti/ttﬂtleﬂ By faistigstit@eno pdleaedairbyn amino, (1-
sti tute on an availabl e carbon or nitrogen atom
4C)@mytavmm rdg—(l-l'fl@)&iklflﬂ@g@ﬂ cRoRLING IHEFERquat er ni sed) by

1 2 (- I k EQUDS. rﬁ?"Ry G
suglg‘tapf’é? ?sé’)egt ‘é%‘alng R lstﬁ gr ouplzé111 Igw ta I g@:%}geru\xgéh the
mtng t%%ﬁchﬂthey gk AQBRY rﬁa}fhgotl?émab] ﬁ?5hdlﬁ@qﬁﬂseerdm drhnd)fphohne ring.
trogen to Wwhich they are attac

pi plaraaptheeaspietawheny Rp DpE% nzCHANR éhﬁj)(lfg h@}qo R etogedthed with the
nltrggprnlgé(ag}ﬁlglf Lh 2 GI?F\Si;] eg}&l}% é}tl’ he ar? thu%'éuthoﬁe]dﬁﬁlh‘égaﬁg d{ﬁlﬁendlne or

mo %ﬁﬁé‘bf opyri dl ne Furt her sui tabl e vaI ues for such a
I'ng conprising R4 and R5 together with the nitrogen
to Infu mbfetﬂaéyxslmceoﬁhc aoketdora the erprgsiofl oh Eormyigyd) is 2 geapound of

N- met h i perazi ne, thionorpholine
the formula &af P P

In a further aspect of the invention, there is provided a compound of the formula (Ia)
as hereinbefore defined, or a ph;urmaceutically-acceptable salt or pro-drug thereof, wherein:
Rlis selected from hydrogen, chloro, bromo, methyl and fluoromethyl;
R? and R? are independently hydrogen or fluoro;
R* and R’ are independently selected from hydrogen, methyl, carboxymethyl,
-CHZC(O)ORG, -CHZC(O)NR6R7, (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-
AC)alkoxy, azido, cyano, -C(O)OR®, -OC(O)R’, carboxy, -C(O)NRR’, -S(O):R®,
_S(0),NR'R”, -NR°R”, -NHC(O)Rand -NHS(O),R‘], -C(O)R®, -C(O)CH,NRR, -C(O)OR®,
_C(O)NHR®, -C(O)NR®Rand -SO,NHR® (provided that R* and R® are not both hydrogen);

R and R7 are independently selected from hydrogen, methyl, carboxymethyl and (2-
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(and derivatives thereof wherein the sulfur is

oxidised to an S(O or S(O group), piperidine and
wegeosoeldodi ne. Further suitable values for suchPer/GBa@s/002040

conprising R4 and R together with the nitrogen to

whi ch they are attached are piperazine,

N- et hyl pi per azi ne, piperidi #2- pyrrolidine and

tetrahydropyridine. Further suitable values for such a

ring conprising R4 and R5 together with the nitrogen

4C)alkyibptiordale yulsstiented bac bed sabstitidnt:améRAMHRaeRBAd from amino, (1-
derivatives thereof wherein the sulfur is oxidised to

4Gk damyno di-g¢ @)aé?ymnomafbﬂxtyh@r4@laikoablaed tpdrosy;i veherein a (1-

J ect, 5 1o et her. w
PR o PR R AR B el b RS o he' -
4C Qhaﬁv[mn@rw)@a,turat ed ring such as

tméltas?ahydropyri di ne. In another aspect R4 and RS

together with the nitrogen to which they are attached
tionally

supdt Rt EaeGRELE (i B et i GG camias e formula (i)
as BEreiMB&ford dbflRBe, &%Fiﬁﬁﬁnﬁ@uﬁ’&‘ﬂyazc t@olé Eﬁgﬁﬁ}g %P&é Mereof, wherein:

sel ected from hydrogen I opr
(opRi mwad:lbqted;frbm Itydtcgdn,vahﬂdrontﬂbhyoL )net}qhmhrbﬂwfehiemyl -and

I bstityuted by 1 or 2
subét%’i“héy?@ IP @%&8%&3@%%3%}3 ?%8' f?/om ani no,
€
B
-C (GJi)O - @H@(X@NR%M aral (grm&ppllhyh%opﬁpﬁally{mﬁnbbmuigd by)l or?2
| - I n w car box
sub3iEHa indeBBpuy ige é?faf‘r%araﬂ%myﬁei‘%@mw (Ao 40atkoxy,
t 6a 7 6
b O SCHRORE 2l iR R PO S RO ok’
-SOMIRSBAGSIRRY , i€ @RI aid omam)mﬁ] (ﬁ)lrmfia’adahm%dmf are not both

cﬁ 4C) al kyl am no, carboxy, (I-4C)al koxy and
h %ﬁ! xy; wherein a (|-4C) al kyl am no or

unkt PR LAY e R AR el iyt and 2

4C)amy1 (*@noﬁﬁbembsut%daiyd Y ?E@tllthmg RRIp&IHhy §2¢28d @6m amino, (1-
ydrogen and (1- 4C

4C)afky{2mmo di~(1 4C)alkyl(amlno czlrboxg, (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 a further aspect of the invention, there is provided a compound of the formula (Ia)
as hereinbefore defined, or a pharmaceutically-acceptable salt or pro-drug thereof, wherein:

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

R* and R® are independently hydrogen or fluoro;

one of R* and R’ is hydrogen or methyl, and the other is selected from carboxymethyl,
-CHC(O)OR®, -CH,C(O)NRR” and (2-4C)alky! [substituted by 1 or 2 substituents
independently selected from hydroxy, (1-4C)alkoxy, (1-4C)alkoxy(1-4C)alkoxy, hydroxy(2-
4C)alkoxy, -C(O)OR®, -OC(O)RS, carboxy, -C(O)NRR’, -S(O);R®, -S(0),NR°R”, -NR°R” ,
-NHC(O)R’and -NHS(O),R’;

R® and R” are independently selected from hydrogen, methyl, carboxymethyl and (2-
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In anot her aspect, R6 and R7 are independently
sel ected from hydrogen, carboxynethyl and (2-4C) al kyl
w@ swbatdoeut ed by 1 or 2 substituents i ndependePdT/¢B2005/002040
selected fromam no, (1- 4C)al kyl am no,
i -(l-4C) al kyl am no, carboxy, (I-4C)al koxy and
hydr oxy; wherein a (1- 4C) al kyg.am no or
i-(l1-4C) al kyl am no group may optionally be
substituted on the (1- 4C)al kyl chain wi th carboxy).
40k ANeptGIalla SR Ekute By 21062 &bﬁ?&ntsqggﬁﬁﬂgé?ﬂfg s%lécteflkfr(im amino, (1-

sel ected from hydrogen, carboxynethyl “and
4Qadkisminoy, dietl -#y)alkybamio seadlsixyt (le#Cmikong apé hylﬁbkj/,ywhcreln a(l-

4@%#@%’52%% c{r |r 8”@%&& iﬁﬂnghg l aran ﬁ%}%pp%{mngl )éﬁ%/%s@stltuted on the (1-

A4CHEEY eh AR With @er(ga}net hyl am no group may optionally be
substituted on the nethyl group with carboxy). In

anot her aspect R6 and R7 are independently sel ected

fro dro oxymet hyl and (2-4C)al kyl
(sug‘]é’ilf € inyentis there s previdesrepranpraie|of the formula (Ta)

as ﬁécﬁgltﬁﬁéefr%%aiégfgglti C(%gki%?ré}f&aﬁgxﬁcaﬁ )a%géi)?%}fo g 1{1% %eg]brew wherein:

car Bbm béledtedifromt hydadged, dhidrer noymol wettyl mgd ﬂﬁ@ﬂfn@tﬂyﬂ ng
ter oat ons |ndependentl selected fromO N

and San e PG 1Adependsnsl quBtl onal |y be

B
rep 5. i hur in 6
Dbk hoga L R A SRS Lo
-C(§)GHRNRIR, c0(DIORS, i OYNRIRAak- sogmqg?l t ut ed on an

avaj L abl e, car bon or nitrogen atomby 1 or

(I -Bogngd Ry pre indepgagenily selacted fipm hygrogent m@ih}'bfcalfbexymethyl and (2-

ACRIRLISRHIR IS 0¥ W s A Sl im0 amino, (1

4cp11@@rm1do,rte (1Hm)a1k§ranmad chibgk @ r(1s4@)aa§§x;f &l }B@r&{y, ReREn a (1-
ring_are azetidi none, pyrrolidone and

4C)alk|a&rma@ RE. d11(h4§)¢119y1ﬁmmo giepEEay opdoratly bREUbsigeeten the (1-

4C)\91Hygcfﬁa1%5&1%g§)%xt° whi ch they are attached forma 4, 5

ere dturated het erocyclyl ring, optionally
containing 1 further heteroatom (in addition to the
l'inking N atom independently selected fromO N and
S, veher @Pemthegn‘tﬁmpomﬁizerc ps promadet! y cbmpbemi afihd féaynula (Ia)

as h%relr%e%re d48f ne&Mare 3 S e{]rm%cesulﬂlcgﬁl —acc%%t%me salt or 1(3ror (Iirugg theré:/of wherein:

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

R? and R? are independently hydrogen or fluoro;

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

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-
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optionally be oxidised to a S(O or S(O 2 group; which
ring is optionally substituted on an avail abl e carbon
w@eoosittgoogen at om (provi ding the nitrogen to wiTOBRDS/002040
and R7are attached is not thereby quaternised) by 1 or
2 (I-4C)al kyl groups; Suitable values for such a ring
conprising R6 and R7 togethernguth the nitrogen to
whi ch they are attached are azetidi ne, norpholine,
pi perazine, N-methyl pi perazine, thionorpholine (and

ACogkyl¥atdov@sdithesreafk -
Z@ﬁ yS( O or S((tcl)) (S)?oalé%ﬂﬁﬁ‘g?%eg’. dlywlgﬁglyp%% ﬁjt'a\lfeﬁg)n the (1

ACwikylgbhio with ecasboxfyor optional substituents on a ring
conprising R6 and R7 together with the nitrogen to
which they are attached are 1 or 2 nethyl groups. In

anotgfur@PeGhct m%]m%ntﬂf , IRérd 8 fg éegzz?é&ﬂ ounﬁ 'ﬁleti%gmula (Ia)

al kyl group iI's substltute vvlth Itu ecte
as figreinbetore dafiinsd qu:hasnzfoentmdﬂysacgspmah% sait @moaﬁlﬁgethbreof, wherein:

her giy nbef or r ei nafter. In a further aspect when
o, Bt TReeIFq Bomydrag gt brome. BRI sigt Gupomethyt

SUbR? LhdREGre vy?&@eagaﬂ%yaﬁog@paéﬂé&bect ed from the

substltuents n any aspect hereinbefore
or Rémmd Rafitedndependeanrs salscted fronﬂt}@llﬁog@ﬁ @Ethyh chhoxymethyl,

e SHHC GRS AP D [ominsily suhseentes w1 or 2 substituents

R D PO —

4C ey} azidd) epared-©0)BR S - ©CONR, H%Bzy,t E@onﬁéﬁ}dncs@z RS,
S(Oet6 r Wlt t he nltrogento are attacﬁ

% a AR’ md@lﬂmé% =d1Crﬁ@) d @@)@mmag -C(O)OR®,

OO O B ) i

t heR® ardeR%gaﬁmtm nﬁl@égeﬁ% Whih tﬁébsﬁ@%ithéﬂéhffgnn an azetidine,
prrolldlne éﬁerldlne or norpholine ring. In
ek, PEgrazése tmethyipiperazine rthioomrphdiime dmmmdvezsfthereof wherein

e S 1B CDTRYD b ot R RE P hndef gponany
substitaed byd (ﬁfZ mb@yf @oapy. a (1a)

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

Rlis selected from hydrogen, chloro, bromo, methyl and ﬂuoromethyl

R? and R® are independently hydrogen or fluoro;

R* and R® are independently selected from hydrogen, metﬁyl, carboxymethyl,
-CH;C(O)OR’, -CH,C(O)NRR” 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, azido, cyano, -C(O)OR®, -OC(O)RS, carboxy, -C(O)NR°R, -S(O),RS,
-S(0),NR°R’, -NR°R”, -NHC(O)R%and -NHS(0),R°], (provided that R* and R® are not both
hydrogen); |

R® and R’ together with the nitrogen to which they are attached form an azetidine,

morpholine, piperazine, N-methylpiperazine, thiomorpholine (or derivatives thereof wherein



as hereinbefore defined, or a

phar maceutical | y-acceptabl e salt or pro-drug thereof,
wob@saiq21 R1L i s sel ected from hydrogen, chl or oPCHGBaWS/002040

met hyl and fluoronmethyl; R2 and R3 are independently

hydrogen or fluoro; R4 and R5 are independently

sel ected from hydrogen, methy2s. carboxynmethyl,

-CH2C(O) OR6, -CH2C(O) NR6R7, (2-4C)alkyl [optionally

substituted by 1 or 2 substituents independently

thesQl1Re iLskidic@Momad (0% ¥r S(dY, 450 idine or pyrrolidine ring; optionall
(1 -4C) al koxy (| -4C)(al koxy %ydur%(b)xy 2- 40 apykoxy az gd p y

sulasyblélﬁ by G0l omshyl-anmy , carboxy, C(O) NR6R7,

- S}(-lg} 6)%% Sgp(g)éf %:\;g% lﬂveﬁ(l%) WVI g R@?]%gund of the formula (Ia)
as hé%@b%%defx&ﬁ@ﬁﬁﬁﬁﬁﬂ&uu gbgptg% gmggﬁ% oldak ifeof, wherein:

and R5 are not b hydr ogen)’;
5 i nd&éndelnctey froet matreginf cidonoh bmrmg erethyiahd fluoromethyl;

4 t [ bstituted
by SRR aln oot Dltmebe abBRony el Scted from
am B8e of B arﬁ@(ais%g %{j m%ihafr lnd ﬁ)e\?é%ﬁé’ljlggélg&?ﬁfrom carboxymethyl,

car boxy, (I-4C)al kox oXY; erern

-CHEY Q)R ° aRCHeCE)NRCR; hﬂ(ﬂ@)—dﬂ}amya[ﬂubmtmedlb@ 1@’}’2 shubstltuents
chai n

he
indgpe triﬁi%f?@s'f ielscied Famaise Hdrd slieay. ArRkor i cDmaRY, hydroxy -
d 7f |
10 4C?1er el nb ng:j fl 03%&{%%5{9 t?gé?glg?ml ?R;Z §ém&7e_m6w’

NH@K@)R)GancpifM{S@)gRi]hereof, V\herel n: Rl |s sel ected from

hydrogen, chloro, bronmo, nethyl and fluoronethyl; R
and R are independently hydrogen or fluoro; R4 and R5

2rafgio£§§n@€ﬂ£js|%g&l oé_@eé%‘%%g {he%%g{%%ng%e&alﬁ& loF the formula (Ia)

as l(eZeléﬁé)faieI@elﬂn{sdmirIa@ih&ﬂrh&beﬁmﬂhﬂylabwp%l@%lﬂor%oamg thereof, wherein:
subsyltuents I ndep endentliqlsel ected from t>1/ r oxy,
u

15 Rsasslesisd from hydyogerokqre.-brapa) wethy! and fluoromethyl;

oxycf 133 %? @%&gﬁ%‘“t@é(%og%graﬂg{b S(N%S;G ) N%(Rg)) R6

- NHﬁ(eQ)f R ‘Gad®R-iNHR(E) RG] metﬁjllr v gl derepat sefé@te@rf?o155 C(O)R®,
are not . both hydrogen R6, and R7 are independently
’C(Qé‘ljgéﬂgd{f’r%) r 64 @sNRr&tahsll-SOﬁﬁﬂBnynet hyl and (2-

R® and R’ together with the nitrogen to which they are attached form an azetidine,
20 morpholine, piperazine, N-methylpiperazine, thiomorpholine (or derivatives thereof wherein
the sulfur is oxidised to an S(O) or S(O), group), piperidine or pyrrolidine ring; optionally
substituted by 1 or 2 methyl groups.

In a further aspect of the invention, there is provided a compound of the formula (a)
25 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* and R’ together with the nitrogen to which they are attached forma 5 or 6
membered, saturated or partially unsaturated heterocyclyl ring and optionally containing 1 or 2
30 further heteroatoms (in addition to the linking N atom) independently selected from O, N and

S, wherein a -CH,- group may optionally be replaced by a -C(O)- and wherein a sulphur atom
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4C) al kyl (optionally substituted by 1 or 2

substituents i ndependently selected fromamno, (1-
wagoahkepbramn no, di-(1-4C)al kyl am no, carboxy, PCT/GB2005/002040

(1-4C)al koxy and hydroxy; wherein a (1- 4C)al kyl am no

or di-(l-4C)al kyl am no group may optionally be

substituted on the (1- 4C alkygl chain with carboxy. In

a further aspect of the invention, there is provided a

conmpound of the forrmula (la) as herei nbefore defined,

in e g8 RN Y Eablifad kRPEED & S36).Ler8iip: RicFiNGis optionall
mthergoférv\herei}:]: Rl1 riss sel eg?ed r?)“r%rhypdrogcen, gis optionally
sulstitusechon fr avadlablewatbph oandrogkw etoon@trdniting R mitdg&Bisaoethereby

i.nde dent | n or fluoro; one of R4 and R5 is
quﬂ%f%égw ng%é{lﬁgﬁa?%j@ammﬁ'e other is selected from
carboxynet hyl, -CH2C(O OR6, -CH2C(O NR6R7 and

(2-4C) al kyl [substituted by 1 or 2 substituents
i nd@peticdlentorypaaide of thd pireson inyehtioxyinclide ¢ach andividyal compound
- - - 4 | k :
des_géP%f %ﬁhg %?(%&ﬂ@?,%&ll léfgia(%lg;gg%c%&égfﬁﬁgq%%ge@ggq pgpect of the
g9 205 i LR B A (D Rl e
car boxynet hyl and (2-4C)al kyl (optionally substituted

by 1 or 2 substituents independently selected from
Progesssectiani - 40) al kyl ani no, di - (I - 4C) al kyl ani no,

car gf{y h(e% ésiyg%c?hééﬁﬁé{?n?%eg?{% ?Mi'deg\@ ¥o%ie£]s %ﬁ g/n]e'paring a compound

4C) amn am no group

of inpéritimnair layphbemgetnsdal it wuiceptable $dieor(ah-in4G)odthdyblysdbdd dyter thereof. It
In a further aspect of the invention,

ith b .
Wﬂ%%m%?éatgé( éw dwingcesiginRfihefdiowipgposesies @ﬂ(aira?ubatétglents may
' ' t Ly t e .
ol BRSBTS S SBE e
whéy slich @edtectiohl ie Feauitdd, aid howeduby brcﬁélﬁﬂin@iglﬁﬁfﬁé ARy B4 put ]ﬁ?—%zlce, and
uor o;

and R3 are independently hydrogen or one o
lateg segmeed; s hydrogen or methyl, and the other is

> o EnaRmpIoh B Pk ST Yt Bt ity py he subjec,fo

exadipllg CPREECNO Briviie 08 FanidBYiiNésis’ GSITABSIITR Gidn @ABlidhér: John Wiley
& Sons). Protecting groups may be removed by any convenient method as described in the
literature or known to the skilled chenﬁét as appropriate for the removal of the protecting
group in question, such methods being chosen so as to effect removal of the protecting group
with minimum disturbance of groups elsewhere in the molecule.

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

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, a;l alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or z-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali

metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such



10

15

20

25

30

4C) al kyl (optionally substituted by 1 or 2
substituents i ndependently selected fromamno, (1-
wagoahkepbramn no, di-(1-4C)al kyl am no, carboxy, PCT/GB2005/002040
(1-4C)al koxy and hydroxy; wherein a (1- 4C)al kyl am no
or di-(l-4C)al kyl am no group may optionally be
substituted on the (1- 4C)al-Ryl chain with carboxy. In
a further aspect of the invention, there is provided a
conpound of the formula (1a) as hereinbefore defined,
as epzr blﬁo RRAFITRGESbL G Aa Rglﬁe AGREORUAR: exsaple, B trédiDetl wigh a suitable acid
reof, wherein: is sel ected from hydr ogen,
as hykiﬁcmhhmgb suifmn,c arphbsphotin deifl lon tifdinsedegtic agd apdenR3 ar e
i ndependent en uor o; and R5
arypathOBREDARY! ﬁ% UPﬂ R PEI ﬁ Regahpy 1 4R ’%F%ﬂvgd for example,
: 1l n t with a Lewis
b e B PP g it aLew
acidl forteRempledioesoaisGriflu¢ionceaie]. i ontable aithmatlvmknomgtmg group for a
at om |ndependently s Iec d fromO N and %
primgary@ino GFQNRES- el S Ipn T e ﬁvﬂqy SFoup| U gy Y Bg ety
I
wi 36 SN e S pin R éﬁgﬁgﬁ&m@?ﬁﬁﬁyﬁgﬁﬁs ’
opt Acsnahbly pﬁ(ﬂét&hlgtgumqﬂfoo a hadroay gidughs, dorenabipie, an acyl group, for
nitrogen atom (providing the nitrogen_is not.ther

exagiipde an ﬁlﬂ%tw PP Buel aacelyl. 40P X oy By FXampls BEREORPT an
enae
o BT g BT Tl RPOELH SRa TRk o ppeceoe

gro@js &ﬂpﬁeo%s@bllyi‘&arﬁ wethttbe tmﬁi&rﬁnﬂaﬁttﬁ grole Gihad, for example, an acyl
am no 1- 40 al ylamno (1-40) al kyl am no,
groaansms,s an(alkapgykeries,ajod rgaoqwa%&%/renmé dPRexample, by hydrolysis with

a s%léatbf'%]ag{e:é | aaryarrllo 181{1 xﬁétfll(ﬂ&/d%&@% Iy e%'g]n%%) I%EHIF fr%ﬁlum hydroxide.

Alt%?lfntadfivéﬁl R @iﬂmeﬂh@l @ofiplsidnes aasped terafp mhinebd mmméd dior example, by
there is provided a conpound of the fornula (la) as

hydregamiatibe pvare adtalyshsuth a@rpaléaq@warqm@émn cal | y- accept abl e

g BB A 2 RO o
oS, gy B b g R
c

witharbaex suvbtas gbdium hydroxide, or for examp

for example, by treatment with an acid, for example an organic acid such as trifluoroacetic

by treatment

a t-butyl group WKICh may be removed,

acid, or for example a benzyl group which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon. Resins may also be used as a protecting group.

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

A compound of the invention, or a pharmaceutically-acceptable salt or an in vivo
hydrolysable ester thereof, may be prepared by any process known to be applicable to the
preparation of chemically-related compounds. Such processes, when used to prepare a
compound of the invention, or a pharmaceutically-acceptable salt or an in vivo hydrolysable
ester thereof, are provided as a further feature of the invention and are illustrated by the
following representative examples. Necessary starting materials may be obtained by standard
procedures of organic chemistry (see, for example, Advanced Organic Chemistry (Wiley-

Interscience), Jerry March or Houben-Weyl, Methoden der Organischen Chemie). The
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-CH2C( O) OR6, -CH2C(O) NR6R7, (2-4C) al kyl [optionally

substituted by 1 or 2 substituents independently
w@edosatel from hydroxy, (I-4C)al koxy, PCT/GB2005/002040

(1-4C) al koxy(I -4C)al koxy, hydroxy(2- 4C)al koxy, azi do,

cyano, -C(O OR6, -0OC(O) R6, carboxy, -C(O NR6R?,

-S(O 2R6, -S(O 2NR6R7, -NR6R28- - NHC(0)R 6and

-NHS(O) 2R6], -C(O R6, -C(0O CH2NR6R7, - C(O) OR6,

-C(O NHR6, - C(O) NR6R7and - S2NHR6 (provided that R4
prepachtiBh o8 ERhRedrti RO AR 885dYibe R itAMANEACORGRLRBE n¥h lithiting

the nitrogen to which they are attached forman =~
Examplep i itgrnatinsty, hetdssrey staitngrmatpmials ad-abetimabloby enadagaus procedures

o B PICL RSB B AHE s OB offABlpemil” atommation on
thf:ng'rﬂi%rhiltiﬂnrtﬁr nREesBAY skt MBtefihd 91 r@REA BRApIVAAS WRBC 'ﬁ%{ﬁé adapted to

h
y 1 or 2 nethyl "groups. In a further aspect of t
forprnesessaryrstarting materialsy mayiatbedbedogwhipdbe certiin Phient Applidation

| a). h ' f fined, or a ) )
I s R I A SR A —
o 4 \ h [ ,
o SfbreriCl: o cREMAE PO Tl O OCSG41 €11 RO D0/ 60
WO paiedgEn WO GU/20060; WRA 0BHA2TE Va0 119934 peWdR03/092824, TP2003335762

om hydrogen, nethyl, carboxynethyl,

an%@%@ ;- CI¥|2C(gO) NR6R7 and (2-4C)al kyl [optionally
SUbRY hertsh ¥ reter®b ofr Pég’ﬁfa{ ;—;Pﬁﬁ)tliéatidﬁg WYL and WO 00121960
sel ected from ]Eyofr oXYy, Pi&'a oXY, _

whéeindde aileld @uidaheeliS)gitchmnyconistden xydtRods Eeprepasing @@iz6lidinone
cyanq, -C(O OR6, -0OC(O) R6, carboxy, -C(O NR6RY,

Comé("@g%%, -S(0) 2NR6R7, -NR6R7 , -NHC(0)R 6and

PRI on b SRS o B A on comainea
andwhfecdnctdexthar the abbaabigerices, rna Accdagiah finp Ex afiIdR dréiRQ@nd also the

I perazi ne, N-nethyl piperazine, thionorpholine (or o
Exaailes areineld abkun agfessiny siartingireaterialy, and prodygisdTbegrme ‘displaceable

‘ Lper | di or rrolidine. .
aroff’, denPerofb 11 KBl RIS, bYAE) oot G Ripaand witl be
undefstadfto hhethe asaaily cohvénti®nalTy e drd ExaipRi &f kéch groups are well

provi ded a conpound of the fornula (la) as
knopayigithimat ardsuiablefgamplss ate givien badewut i cal | y- accept abl e

sal Th a%rtﬂéroafsgécltl %hft: gr%rsganiﬂve\rll\ggr{ ﬁlielrv]éfore also provides that the compounds of
the invention and pharmaceutically-acceptable salts and in vivo hydrolysable esters thereof,
can be prepared by a process (a) to (j); and thereafter if necessary:
1) removing any protecting groups;
ii) forming a pro‘-drug (for example an in-vivo hydrolysable ester); and/or
iii) forming a pharmaceutically-acceptable salt;
wherein said processes (a) to (j) are as follows (wherein the variables are as defined above
unless otherwise stated):
a) by modifying a substituent in, or introducing a substituent into another compound of
the invention by using standard chemistry (see for example, Comprehensive Organic
Functional Group Transformations (Pergamon), Katritzky, Meth-Cohn & Rees); for example:
an acylamino group or thioacylamino group may be converted into another acylamino group

or thioacylamino group; into a heterocyclylamino group (optionally substituted or protected on
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Rl is selected from hydrogen, chloro, brono, nethyl
and fluoronethyl; R2 and R3 are independently hydrogen
weeoosShiuoen; one of R4 and R5 is hydrogen or ner¢yGB2@ad02040
the other is selected from carboxynethyl, -CH2C(O) OR6,
-CH2C(O) NR6R7 and (2~4C)al kyl [substituted by 1 or 2
substituents i ndependently sgé.ected from hydroxy,
(1-40) al koxy, (I-4C)al koxy(l-4C)al koxy, hydroxy(2-
igl%é%%y, §E):(O)()% -0OC(O) R6, carboxy, -C(O NR6R7,
the Z L1 ] ZNReEbe inke 1RniB@Béh (optionally substituted
o NHS( O)Zé%ri; 1I(R?1 a fﬁrgt%céﬂﬁg@é)elg EIFQ?E% i nvgnti(gn, Y
on 4 teeben othepthaw b dethon adjergnd tnidhe dinkingeni frogematem); fer)ingignce an

optggify fruiscanies bg- merelor y Rt codyer ol I €4l agrou
taldgﬁ gia%g ERherHieliiPor tgfe R thiBBEIMMe iAREmdd iﬂﬁ}" dToRk By hiorcf@er\gzlatives

are 1 ndepen y hydrogen or # uoro; one o

suchﬁldarREvmirﬁ) drgds;,ogen or nethyl, and the other is

selected from-C(OR6, -C(O CHZNRE6R7, -C(O) ORG .
an 1@(9)1%%7&1@014?3@%!2@8?“&8% ay ﬁltfoga@te%ﬁ%ﬁ%ﬂ% gubstituent or by

i 1. .10 i t hes . 2ot i di .

e ARGt S e Y B RHR L ARoda R deabosen
of 4 hwhsarddl 23etribosl- el droat, oy ferddoeing af4-sibetiment inteean unsubstituted

sul fur is oxidised to an S(OQ or S(O 2 group),
1,2 rtpiazaldi-WeerowP:pyrr ol i di ne ring; optionally substituted

by. 1 2 .
o i SRS BEFR oAb ARG Bl

(| adikpstibve(rer eaipns @il ahialkgthalafe, ar other activated agent such as a
1g;ﬂar nmaceutical | y-acceptabl e salt or pro-drug thereof,
suligheteebtar), Rl i s sel ected from hydrogen, chloro, brono,

met hyl and . flyor thyl . .2 ]

g PG finpier A 3 o AARRRI ROk such as an
aldEHydE @H@ B rdRicIMBi 26Bntishety asdodivih treaebrsly bofoyaride)pr 6

menber ed, saturated or partially unsaturated

het &ylrtipol(fdr exampleawith spactioniat! C§rbesviceack] dryivetiye syeh as an acyl

e e S S BB 0 e o
chloroformate derivative to give a carbamate, alternatively an amine may be converted into
an isocyanate for example by first converting to a formamide derivative, then treating with a
dehydrating agent, the resulting isocyanate derivative may then be treated with an amine or
alcohol to give a urea or carbamate derivative respectively), or

sulfonylation (for example by treatment with an activated sulfonic acid derivative such
as a sulfonyl chloride to give a sulphonamide);

an alcohol group may be converted into an amino group by first converting into a
leaving group such as a halide, or sulfonate ester such as a para toluenesulfonate and then
further conversion to an amine precursor such as an azide or phthallimide, Mitsunobu-type
conditions (for example triphenylphosphine, diethylazodicarboxylate, and hydrazoic acid)
may alternatively be used for this type of transformation, the amine precursor may then be
converted into an amine for example by reduction of the azide (for example with aqueous
triphenylphosphine) or hydrolysis of the phthallimide (for example by treating with
hydrazine);



S, wherein a -CH2- group may optionally be replaced by

a -C(O- and wherein a sul phur atomn the ring may
woepison@akliy be oxidised to a S(O or S(O 2 gr oREI/GBRI06/002040

ring is optionally substituted on an avail abl e carbon

or nitrogen atom (providing the nitrogen is not

t hereby quaterni sed) by 1 or-3@- (I-4C)al kyl groups;

Particul ar conpounds of the present invention include

each individual conpound described in the Exanpl es,

g3ch @f, Whkieh oPbRY pALSE AcdipdunlIof FRERPLIDENheRIPEGE a iaving

the invention. In another aspect of the invention, is

provi gechpasgfitl wopataditm E0]osupling, fiox axgrnple chiprige.dyemide, iodide,

section, In a further aspect .t resent inventi L

ot ovi dedueropyuLelioryeSE RERay -8 EBBkanvBdr b oronic cia

! nventri:s‘??]he‘? rwif’h cmagfamﬁ%%h@%hﬁdfﬂ@,ca%mt@m & 1adldg @6, (Wherein
i n-vivo hydrolysabl e ester there%f. It will be _

appr edY atanchntinabr gitierigrivaiedVR Rofas dhEinédhdreinbefgre or hereinafter, a

processes certain substjtuents requir rotection
Lo pr vaReia HEryrsariheerh ebt Pelecisasievanee Bf mpkgjectng broup)

chem ' | f ePRehyd-X and pyridyl-X
Fequi maegebt) uRBAE, ik sty ol RpBIcRe e el X and pyridy
pl ace boadd] shiett eethodsmeedw Wt ksovemptefor dfistgnce Sdt tStangorth,
groups_see one of the nany general texts qn the

subj eatalytéy Ceganoupling Redstians infiagy! 3% efisy %@rgﬁfﬁb’en’ 54,1998,
Synt heshs, by Thepdo uplisheriged0 bley. .
Sons) GZ%B::%)? E%FI Egﬁg’r%%ﬁgﬁrr%& ' g'g[ ?grm{%g’dl 939 %;% 54, . Miyaura
conveningm SHRIkNATheas RAes L9904, 1437t2483] Dt Baraharfog GoMann, and J.F.

known to the skilled chem st as ag;)ro riate for the
r enov dlarbfig: GerrpnidPrge Cherg., 4080 'aggsgt-]?oﬁ,anf@ﬂéhk" ahedron, 54

nmet ho ' ] SO Aasylo effegt. renp f th .
or ot edPPRe e Lo thets i eS¢ O SURRe MR- Briskpfhd B. Tasot
el sewhsre chbimt ReoX7essd1e754Bhus, if reactants include,

for exanple, groups such as am no, carboxy or hydroxy

it may be desirable to protect the group in sone of

the reactions nentioned herein. A suitable protecting
group for an am no or al kylam no group is, for

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

such as acetyl, an al koxycarbonyl group, for exanple a

nmet hoxycar bonyl , et hoxycarbonyl or ?-butoxycarbonyl

group, agzarylnethoxycarbonyl group,

0]
>\\ 0 N=N O/N\ \_ / X
X N
\/K/[\I]\)\Ff Y N
R?
am (IIa)

the leaving group X may be the same or different in the two molecules (I) and (Ia), as

illustrated, for example, in the following scheme:

\ SnMe,
Y \ /

0
| N>\\O N=N
\/k/l\ll\/)\Ff




for exanpl e benzyl oxycarbonyl, or an aroyl group, for
exanpl e benzoyl. The deprotection conditions for the
W@bwsa1goent ecti ng groups necessarily vary w t hP€Ti6€B2005/002040
choi ce of protecting group. Thus, for exanple, an acyl
group such as an al kanoyl or al koxycarbonyl group or
an aroyl group may be renovedf-or exanple, by
hydrol ysis with a suitable base such as an al kal
nmetal hydroxide, for exanple lithiumor sodium
¢) hy dibgtesteion HF b Q?ﬂ@sﬂlp\h@ﬁ))l c@fbaR@le dediv At (?H?Qﬁﬁ afl appropriately
t - but oxycar bonyl group may be renoved, for exain%, by
substiedrarirangite form auexaaplidinens wngs hydr ochl ori c,
sul furic or osphoric acid af trifluoroacetic acid

and an aryl oxycar bo roupssuch as a
befiz{{ oxgcay bofiyN gr ou lﬁLyrrdﬁygbg removed, f&A exanple, NN
Y by~ i ve'? Cg”':*cat alysp~ 3 SN AR
pal | adi u X , or by wrestug W t 'ﬁ%éid
for exanple boron tris(trifluoroacetalef. ASuit e

al ternativemnprotecting group for a primary am noQroup

s, for exanple, a phthal oyl group which nay be _
vaniaiiony an thy Processtinwkich/ihe saRAmAleds repticad by fiptsogyamis as by an amine

| et ' l.and ne.r..0 ' hydrazi .
o e e SR i il BB S G e Opagpionally
protecasCH,triagolaR Y ivhere 00, a disglacBleRkSupadie alsk ARMAMNoSMAHRhe art, and

such_as acetyl, an aroyl group, for exanple benzoyl,
whegeiry ¥ 1% a8/ hareiphgforededinpd. fooexaaudempl e benzyl . The

deprotection conditions tr (e above protecting

groups wi Il necessarigy Yary! 1 the choi ce of

protecting group. Thngvgbe%%%ﬁ%Ie, an acyl group

su%¥¢ps an afkanoyl or an—aroeyl group nay

for , i %% th a-Nuitable base s _
Yas~ &l Nets %%%%ﬁ’@de,yfo % _ m/OK/,I\j-_ 1
sodi um hydroxi’de. Alternatively an ary¥meth group N R

Rexampl e, by

such as a benzyl group may be renoved, for
d)hY 5 PEERAH O QhFouftd GREG Y ch as
()pallgdiun}on-caﬁggw. A SU|t§BFZybrotecting group for a
carboxy group is, for ex@iple, am esterifying group,
et .hyl QYroup which may be

/7 !
renmoved, for exang 0 i sOW tieN base such
as sodi um hydr)é(xi @ @/’ aneJQ,MH group
whi ch may be renoved, foba-xanple, by treatnment with
an acid, for exanple an Organic acid such as
trifluoroacetic acid, or forgxanple a benzyl group
whi ch nay be renoved, for exgn‘gl e, by hydrogenation

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

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

compound of the formula (V):
~N

\)O\\>,XI
Y

V)
wherein X’ is a replaceable substituent (such as chloride, bromide, iodide,
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
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over a catalyst such as palladi umon-carbon. Resins

may al so be used as a protecting group. The protecting
wQ@e@apsorry be renmoved at any conveni ent st agePCTIGBR@®5/002040

synt hesi s using conventional techniques well known in

the chem cal art. A conpound of the invention, or a

phar maceutical |l y-acceptable-galt or an in vivo

hydrol ysabl e ester thereof, may be prepared by any

process known to be applicable to the preparation of

GRSI€As ¢ Bmentar

co e B o R ot mentary
subpinaesfoc eotlinglreactiancepilgteddyseinsition nzetals suahi ag alladium(0);

hydrol ysabl e ester thereof, are provided as a further

feature of the invention and are illustrated by the

y Tol }!@9 ﬂ)nr&%riéﬁgkz}?gﬂeﬁglg?%g de NeGRBSA(VYI) 6 Akl Alisoxazoline

S may sta dard procedures of
rin g%itgﬂ@ u@de&blepw hétyroas@ posifiar (veheaeipYeis addemimbetbrOdefamedy:
Chem stry (Wley- Interscience), Jerry March or
Houben- Wyl , Met hoden der Organi schen Chem e).
Thepreparati on of such starting naterials is described _
Wi t hi nzt he agconpanyin non-I|n1t|ng EXu|.|es

o. Al fer nay eI»k.necee aPSHarlt igao aréko N=N
; gnal 5gQus . proceldur es Ko _Phds N M =g
: ' e\ﬁﬁthintheordlnar skill of™a
organl% chen1st Information jon the preparation of
necessary s{@Ajting materials lor rel ated c®hpounds —
(which may be adapted to form necessary starting
materials) may also be fol nd i "t he certain Patent
App!- NEHE3Bn Publa-ty S %g‘n ents=Nof the rel evant
pr ocess "sect iyQns~o 5 kgéenporated
hersei_g~y Yr ef er ence; for xarrpl e WO 94/13649; WO
98/ 54161; WD 99/64416; WD 99/ 64417; WO 00/ 21960;
var[hh/oﬂ@dﬂ this mmm #/Bich; he\aoRyOpREPAdiapHR @cselsassq@ezVHdes obtained

006440. arti er taq our PCT patent
othabtaa o buprirsonel wbra 15 heits b DGR ei n

detai |l ed guidance is given on conveni ent rret hods_f or

preparing dxazolidi none cgupoundsg The skilled organic
chem st wilil be abIe C d a pt the informtion
cont ai ned ggu-Nzet

i ¢ , bovm:mefererces,
and acconpgnyi ng Ex e ei n aI

(VII')

) 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):



Exanpl es herein, to obtain necessary starting
materials, and products. The terns 'di spl aceabl e
w@e@apia2i | eavi ng group' and 'repl aceabl e gr oupCT/@B2005/002040
used i nterchangeably herein and will be understood to
have t he neani ng conventional in the art. Exanples of
such groups are well known i.g3.the art and suitable
exanpl es are given below. In a further aspect ,the
present invention therefore also provides that the
conmpounds of the invention and (Leaving group LG = e.g.
pharmaceutical | y-acceptabl e salts and in_yi RRsYiate;tosylate etc)
hydr ol ysabB estg}qu t heregf, can E)Ne prepﬁ ed a

LY OI)

¢ : ‘ pk{x-,claug
(for exanpg®e an in-vivo hydrolysable estE?r) and/ or
iii) formng a pharmaceutically- accejt ab}\leNsaI t;

wherei n qai d protesses ga) to (j) arel as)followss
re as defi nedd above unl ess

(wherein {the variab
ot herwi sg stat ed) a) nodi fyi ng a subsatituent in,
t into compgund of

or introduci n§ftsgne ‘tjg't”it
the inverntiong )5h hdtgdest andar d 3 F}/zi/N—-N .
exanpl e, Con'pIQG@bTSWS\ME O gani ¢0~FUnCt i gwal Y& ou N\)\
Transforrmati ons (Pergamgn), Katritzky, I\/Each Cohn
Rees); for exanple: an | am no group or
t hi oacyl am no group may converted into_anothgr
. 0

acyl am no Sgrog: almoggl r,\pu |nta 3\.%*5\] N R

eN g_nl_t_r_og%n atony ; =hepe N '
“group Tinked through hir sogem (opti onaIIstubstltut ed 5
on a car bon ot her than aHe&rbon adjacent to the @
I i nking nltrocg\&m atom, for instance an optionally
4-substi tiut ed d, 2, 3-t |a\z§él -1 -yl group; such
convgr si gn J{f the aB ﬁ%{:o group taking |pl a er
di re@tloy hrough th t he internedi acy® of one or
rmreRbIerivatives such as an am no group; an
1, 2, 3-trijlazol Ykaglorgd oup may be converted gby o
i ntroduct|i on_ @Faly ﬁéwh?k? ng, subst i touent
refunctionalisation of an existin '
for instance by nodifying the 4" ubsth ent
4-substituted 1,2,3-triazol-Il-yl group, of i ntroduci ng

a 4b3§ (yy%f' a'clEhlt'l%H tVlf:{ (3L 3R t&&%&’ﬁé{ek Lt g)gample by reacting azidomethyl

oxazolidinones with terminal alkynes using Cu(l) catalysis in e.g. aqueous alcoholic solution

at ambient temperatures to give 4-substituted 1,2,3-triazoles (V.V. Rostovtsev, L.G. Green,
V.V. Fokin, and K.B. Sharpless, Angew. Chem. Int. Ed., 2002, 41, 2596-2599), as illustrated

below (wherein Y is as hereinbefore defined):

2

2 R
R e.0. CuSO, 5H,0, 0.1-3 mole% A
O’N sodium ascorbate, 0.5-15 mole% &) 7 N\
( N Y N\/\/N\)\
Y. N= \/K/N (t-BuUOH or EOH) and/or H,0 N= R'
R room temperature,

J— R1
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1,2,3-triazol-1-yl group; an am no group may be

converted into a substituted am no group, for exanple
whyeosaldoyl ati on (for exanple with an al kyl hal PAEGBRI05/002040

ot her activated agent such as a sul fonate ester),

reductive al kylation (for exanple by treating with a

car bonyl conpound such as an.g.dehyde and a reducing

agent such as sodiumtriacetoxy borohydride),

acylation (for exanple with an activated carboxylic

aci b j . Iy cli
et o P o R o B R L T o R gy crazones
(Safiay, Kunihaze aHidar Nabaitd; &ontloyKigbst; Bell.i O, \WoctpngisveI g86, 179-183;

n _am ne may be converted

arpamate, alternatively an._
Sﬂl%ﬂt u rT%‘Vrusi Jeyarate. el k@hﬁ@ Eakg; Kppdgy, Kapshis Hifa,gNehwko EP
. . . . it h, '
103 OAT TR AL o MRtk bEIBTCEM YT sbherPiBetors detiregs
Wi t

may then be treated an am ne or alcohol to give a
urea or carbamate i ive respectively), or
sul fonyl akt on (for ex i’ by treatment with an

agN v fofiLg acld d*g "°ya£1(¥')i ve such 85 _a s% fonyl

' sul phonani de) ¥ hw<{al

| ; ) Opp e
N= . . .
e conver€d into an°am no gr dup st nvéf(?vnw\a’

y 3
into a |l eaving group such as a halide, of sulfonate
i) est By rétAs AdemBRYLebiERGRY WiANAL i@ﬁ&lfo'ﬂgf‘c}g&ﬁ&e'g @la
conversion to an ahi ne precursor suc S an azide or
tenietdtade| betweate,0 1@ arsLINONG, eithre widmat 5d10618 of i0in exauent such as

triphenyl phosphi ne, diethyl azodi carboxyl ate, and '
chi P%Zf&%&@trpﬁymr@@caqapeasnavstw%w (¥beyeinoY it 4si hereinbefore
define@e of transformation, the am ne precursor may then
be Converted into an anmine for exanple by reduction of
the azide (for exanple wQ{A aqueous
tri phenyl phosphi ne) Fassenqy&x gl ysi s of the
e bySQtreating/ with hydrazipe); by>\\IO
_ e/part -ef—a—eenpoundy 1R N=N
g a i,Ng group 't p am\mka\/)\Mbmn
[ Qcoupl i RY, for exanple chloride, broni &8, iodide,
trifluoronethylsul fonyl oxy, trinethylstannyl,
for the; capkwhes theyialogen ingthp ainylsutfomyihloride reagent shown above is bromine

see C. S. Rondestvedt, Jr. and P.K. Chang, J. Amer. Chem. Soc., 77, 1955, 6532-6540;

ht hal I i mi de

preparation of 1-bromo-1-ethenesulfonyl chloride by C. S. Rondestvedt, Jr., J. Amer. Chem.
Soc., 76, 1954, 1926-1929);

the cycloaddition reaction with 1-chloro-1-ethenesulfonyl chloride with an azide derivative in
a process to form a compound of the formula (I) wherein Ryis a 4-chloro substituent is carried
out at 0 °C and 100 °C , preferably at room temperature, either in an inert solvent, preferably

chlorobenzene, chloroform, or dioxan, or more preferably without a solvent.

1)) an alternative route to a preferred single epimer on the isoxazoline ring is via
enantioselective esterase hydrolysis of a racemic mixture of esters at that pro-chiral centre to
give a hydroxyl group which can be converted into a NR*R® substituent as described herein,

wherein the unwanted isomer may be recycled, for example as shown in the scheme below:
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residue) with one part of a conpound Ha, again with a

| eaving group X, (wherein Y is an am ne or am ne
waletosaatoeve NRARS as defined herei nbefore or PCT/GB2005/002040

herei nafter, a synthetic precursor thereof, or a

protected derivative (PG = protecting group) thereof)

such that the pyridyl-phenyl.3pond repl aces the

phenyl - X and pyri dyl - X bonds; such nethods are now

wel | known, see for instance S.P. Stanforth, Catalytic

Cross- Coupki ng Reactions in Biaryl Synthe3|$2

Tetg-ahegnrpn 4&;19&& 263- 303; J.
rRcobQfi-: = R 5@@—5—24** yasf a N PR

Suzuki , Cgéw1 Rev., 1995, 95, 2457- 2483 D. RBaranano

G Manm, 138 stedricaion Hartvvl g, Current Org. Chem , 1997,
1, 287-30 S.P. Stanforth, Tetrahedron 998,0

263 303 Pa P rry, C. wan A S. Bat'sa >\\0 N=N
,—N/ . 90] OEL erOme 2003 @ A
~75% V%he FéﬁWFW@ group X nay be t he

sacms or dlﬁferent in the two nolecules (I1) and (Ha),

strated, for e

= o Shtees B PreartiogRRE FPlsfpylef 0Tt @l P i asbove:
derivati (D) wth an appropriately substituted
oxirane to\forma oxazol i di none ringpvYiatfoAR on
this proces n —marbamate id re ed
i socyanat e T n anlgﬁé%LL, i t henoxd r ane
is replaced by an equ eagent

X-CH2CH( & optional ly protected™EbtriazoleR 1 where X

is a displaceable group are also well known_jn the

art, and wherelR Y is as hereinbefore deflﬁgho f or

QR f

whgx)é?'nln%fﬁ 3\%1% %d&@fu&eﬁﬁﬁae g%fe r%\.qg Qé;gglgg{? ??lg’etedrl]{uﬁ_[ﬁ}séhg%lfﬂag\é/for example
chletidie bidigide b dide dﬁﬂubﬂﬁhﬂﬂl@lsmfoiny]omp,rtnrrE:tHWdtmﬂyi chﬁyllkoxy;silyl, ora

trimethylstannyl, trial koxysily a bor ni c acid
borpaisiagidgresifvnmay be aysas Qubhy %IWénﬁb?&ﬂw? i the art for assembling such

types of compounds, see for example WO 03/022824.

For example, the 3 ring system of a compound of formula (I) may be assembled in a
number of different ways as illustrated below for the unsubstituted triazole. Similar processes
may be used for substituted triazoles. 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 (Ifa); for
example a compound of formula (II) wherein X is I or Br may be converted to a compound
where X is a boronic acid or ester, or a trimethylstannyl derivative and then coupled with a
compound of formula (Ila) with a suitable substituent X, for example Br or I. Alternatively, a
compound of the formula (Ila) wherein X is a boronic acid or ester, or a trimethylstannyl
derivative, may be reacted with a compound of formula (I) wherein X is a suitable halo

derivative such as I or Br.



(V) wherein X is a replaceable substituent (such as

chloride, brom de, iodide, trifluoronethylsulfonyl oxy,
wao edoseidoyl st annyl , trial koxysilyl, or a boroni BCEHGBR005/002040

resi due) and wherein Y is as hereinbefore defined;

wherein the substituents X and X' are chosen to

beconpl enentary pairs of suhggi tuents known in the art

to be suitable as conplenentary substrates for

coupling reactions catal ysed by transition netals such

as palladium O ;x2e) by reaction of a

3-pyridyl phenyl bi'g al dehyde derivativge (VlI) o form

an i soxazoliney M;;%;ﬁqgiXeloped het oarg&\

position (wherein bef ore

(M'1) variationg®on this process in which

internmediate (a nitrile oxjde VI1"') is oﬁtalne% ot her

thanggy oxi @gation of an o¥ime (VIt) are well known in
the arys— (VI f) by formation of the triazole fing
from bl'y fUJfcXionalised intermediate in Wich
the is zol &= Neyt - phenyl ring systemis al reeady

, for exanple as i

(wherein Y is as Rereinkefore deflned)x.

cycloaddition viajthe azide to acety enes

by reacting i d oxazol i di pohes wiR’h ter ni nal

al kynes using IKatgal y in e.g. aqueous

al coholic s#¥& nbuhﬁg tenperatures to give

4-substituted A S (V.V. Rostovtsev, L.G

Green V V. ROKi n (Iﬂnd K. B. Shar pl ess, Angew. Chem

I nt. ., 2002, 41,72596-2599), as il | ustrated bel ow

( Wh@bﬁlB?uriﬁslo‘f faene(T8i) Mg fterdericed frogchn oxifok sulsstibmrbdfyridine
by reacting _am nonet hyl oxazol i di nones wth

derivativel ammoméiebm weherin A% isBichr 4z dhe oxinsadiari vati kg Hisehiapay be derived

froglgsg%pl il\%g)u g?lﬁeostg%gfatw Vﬁ% I&lg%tﬁp}ﬁo.llé g@rl)g)}rfd%n%g %h]e%]a SmEI% 'enantiomer
5 is rSQRRAI the EAIFEIGentf® Bl the 1Kb406BIringtth&lobe iN@B@KRd B 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
10 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 (Tla). 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

15 prior to coupling with the compound of formula (II):
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103840 A2 19840328), as illustrated bel ow (wherein Y
is as hereinbefore defined); i) by reacting
w@ziodon®ehyl oxazolidi nones with hal ovi nyl sul fPCEGB2005/002040
chlorides at a tenperature between 0 0C and 100 C
either without solvent or in an inert diluent such as
chl or obenzene, chl orof orm or.3¢i oxan, as illustrated
bel ow (wherein Y is as herei nbefore defined); for the
case when the halogen in the vinylsul fonyl chloride

reagent showq above is brom ne see C. Sn Rondestvedt,
Jr. andp. ¥ Ghaq§22>_QneLF_Che Soiéyhé2h1§§§2}_x
6532- 6540; prepa ton of 1-bromg-P es nyl
chloride by C. S. Rondestvedt, Jil. , Anmer. Chem Soc,
76, 1954, 1926-1929); the cycloa&ﬁltion reaction with

1-chl oro-1I-ethenesul fonyl chloride y@sgmb@me,ﬁ?hg%is
derivative in a process to forma gonpound of the

formula (1) wherein m.sa‘$c%gu35 tituent is
carried out at 0 OC and 100 OCJ pPreker ¥ at room
tenperature, either in an HR | vety preferably

chl orobenzene, chloroform or dioxan, or nore

preferably without a solvent. j ) an alternative route

to a preferred single epinmer on the isoxazoline ring |
Thé sbovieanantianed oxsdizatoan mey disreativsly tpyarind it svithangllylic amine

racem c.m xture of esters at that,pro-chi ent 6: .
cerGEE IS WRT B Grostine e AR PP GG B o ok, i
welRAERn SR $ide e Rlix tafes A€ Bflreb 85h here8blted B SdlefoRmbiiéh with a chiral

unwant ed i soner may be recycled, for exarrgl e as shown

aciil sudhhas camipbomsulietiowcittielldvwadiat ¢rysiallizatiamnbe isgsiess can alternatively

f | (11),.and, (Ha inb b (1 Ha
beﬁ%éﬂ%@ﬁg%%E%%ygﬁ§méﬁﬁgﬁgﬁﬁ§%%P Rg Iéasig;egrgup)ugefhl

in palladi um [ 0] couphriry, for exanple chloride,

HOTQMi &=\ odi de,/t\r‘(fl uor omet hyDSDL fo Xy
trimehylATEnnyl”_trial kexysi | ylL_BT % bgrofi c acid
resi difray be carried out by>any nmet Ad@ known in the

art for assenbling such types of conpounds, see for

exanpl e WO 03/ 022824, ;Far.. %gp;ggg, biwirad plidseg syst em
of a conmpound of fofécriﬁg r@staﬁizgt nmgy behrassegrdphed i n a
nunber of different ways as illustrated below for the
unsubstituted triazole. Simlar processes

N = 0N y
X + . \
R4R5N\j\>_@' RBN N /

Conversion of the hydroxy group in the intermediates shown above into the NR‘R’
substituent may be carried out as shown in the sequence below. Alternative precursors to the
NR*R’ substituent are for example the azido, phthalimido, halo [or other leaving group (LG)
such as a mesylate or tosylate ester].

It will be appreciated that the synthetic sequences shown in the scheme below may be
applied at any appropriate stage during the assembly of the compound and thus that G in the
schemes below may represent suitably substituted pyridyl, pyridyl-phenyl, pyridyl-phenyl-

oxazolidinone or pyridyl-phenyl-oxazolidinone-methyltriazole ring systems;



may be used for substituted triazoles. It will be
appreciated that X in formula (I1l) as shown in the

W@ ehwensobel ow may be the sane throughout the aBSEGBRS/002040
of the 3 ring system or nay be altered at an
appropriate point prior to coupling with the conpound
of forrmula (Ha); for exanpl e3g. conpound of fornula
(I'1) wherein Xis | or Br may be converted to a
conmpound where X is a boronic acid or ester, or a
trimethpl st annyl,, derivative and jhen coypled with a
corrpobno\ GforFlrrPI?F’g'rdg“l—la) WithC’a'\i 'babl'g bstitue N\ G
PO xampl egBr or | . A4 ively, a conpeun
the fornula (Hmsoutigbaden X i's a boronic acid or ester,
oroéia trijmet hyl st annyl derivative,\may be reacted with
a

MBund of fgraula (1) wherei N\Xuf« Sui tablnﬁ PPH,

hal o der+ i veTsugh-@s r. Comgounds of fornmul &0
(Ha) nmay beOderiwved frogy@amgybdeN\SuRstituted pyrl a4y =H
derivative as shown bel ow, wherein is Br or I . The

OX1 e, ggr i val | Ve ohfichel dho R, iifisififtaliortd fir om SITIR e

RYial o-pyNL digne derg ¥atp @S Via alde ydo-gﬁj OpyL i Abs.

s er singl e egantiquer is required,rthe~chiral .,
Rcenfre on the isoxazole ring may be |ntrodeed by_aqx
nmeans knownlin the art, for exanple by resof UR'PEHioB{With PG)
an ester groWdwofor instance using an enzyne such as a

| i pase to é’qﬁ%&%’ﬁe sel ectivity. This protles |§\ G

i1l ustrated bel ow . r,pMelel
be appreci at ed thg%g}'ﬁ%t%ﬁéfﬁr%%g%% al kenyl" esters may
be used, and that Tesolution and hydrolysis may be
aphirelfother deriyatizatinn & N&¢Rp by enzyne cat al ysed

s%’P'éE‘i"E g.ewﬁ ligfation @Pdatioi s. 1t o 11 @df be
SHfan¥aiion, ¥ FYRIAN T esol Uti on coul ¥, be lachiefed by
enzyne catal ysed esterificati ggf- hydr oxy group,

fol |l oned by h%gsr olysis to give the chiral al cohol
Comgpaymds bbepNR Ridogarherdaym gring gaw alternitivelybee asserbbledagdutlined in

t ' h i red. d.of f. I Ha). 1t will
the o ae el N LR N T Gt Pepot Py P S e pind
intrSGHREE RN vERYkyPRichhe L@%ldeh%&ughout the assenbly

of the two ring system or nay be altered at an

appropriate poi np-phi or to coupligrNw th the conpound
of formula (I1):4r ﬁjtionpmﬂysis The above
nmenti oned YN zaton may al el y be carried out
with an allylic am ne derivative to directly give an
am ne derivatilve as in the sequence bel ow.

e Ve NH
LgAdILLi oRal LG it s Lo Sy

or reducing agent
LG\/\X/\?O

reducing agent Y. o-N

N
SN
LG~~~y X =NR, §(0),, O, C(0), CH,

LG = leaving group cyclization
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wel | known that racem c m xtures of am nes can be

resolved by salt formation with a chiral acid such as
weamwphoiosul fonic acid fol lowed by crystal | i zat PONGBI18/002040

isomers can alternatively be resolved utilizing chiral

phase chromatography. salt formation with chiral or

chiral phase acid; crystalli.zgtion | chromatography

Conversion of the hydroxy group in the internedi ates

shown above into the NR4ARS substituent may be carried

out as shown in the sequence below. Alternative

precursors to the NRARS substituent are for exanple

t heCampeimds ph theabimild ¢lla)helhaeih Af isat breonit ecidiangstgr @Y is NR'R’

LG h | | .
arc pplans Soetn WAEDTHEN G PRCH L e TR G SE S RPRURr this
asp%c% I&?ﬁ% 1??@%{?\%@@%@00@1@% gieﬂe ity gﬁZﬁJAﬁf%ﬁ Rt 8 PRAGR as defined in

e compoun thus that Gin
anytdf thS EdTe Br @ﬁbdd&meﬂrﬁ of elferiasaion slesdribbll Yewirbsfdre at eteinafter.

0015%59% iofigh 2 é%g%'? |(ﬁ®%§1¥%¢ iru?yiﬁgbg Llﬁ@?ﬂ?%‘? é&l“ iéfeirfirﬁ?{gleand form an
1nd?é/eﬁaelg§ﬁpegfo \?/ité% PabiddBz %o n‘@? lgn&s%@%lg §peEP<5f‘Th§1nvent10n are

be asse as out |ned in

Intc AR a3PR, A8, 16The £3,abj 262324, 25eP6 ard3 Al t er nat | veI y
be carried out usi ng an_intranol ecul ar reductive

al Kipvall bemnildrsto®l thag by sKyigia bojoaipasichef esifeniepis X is the group

BN RERT 0, s LRI e Rt
(1 4@)\éﬁdy1 g{bqp f(@icinag ﬁle'tl{yli%@l%ﬂ@ﬁ@iso@ﬁ@?m orait” aﬂteRi’ togetht fmm a2or3

Parti"cul ar conpounds of this aspect of the invention
carbonebridpephetwats the tchexfzon aioies attrphedyip dredhasomRalgrytofogp @ 5- or 6-

megt 9’% Hngﬁgqy'gg a:ﬂ%gﬁleﬁ%p gl?e%g %%;agb%r} b%g Al ngﬁ{;ﬁaﬁy%{lb&med by 1 to
4 nfSRIROHINGS, 16f laifhId @ 181thad 1 Hap-hehehyR(N1dns béidje) 6RM and R®

novel and form an i ndependent aspect
togethet ﬁa)ernlanl\g%pherqm grda@r(themlvly@lvmg) apaaeidd gt hi s aspect

of t e inve
e remova{]oi'l any protectmg 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 (Ilc) may be made from
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I nternedi ates 13, 14, 15, 16, 17, 18, 19, 20, 23, 24,
25, 26 and 31. It wll be understood that by "X is a
whorsni@2aci d or ester” means X is the group -B{TIRB2005/002040

L) (ORB), wherein RA and RB are independently selected
from hydrogen and a (I-4C)al kyl group (such as nethyl,
ethyl and isopropyl), or RA.amd RBtogether forma 2 or

3 carbon bridge between the two oxygen atons attached

to the boron atomto forma 5- or 6- nenbered ring

con{(})g)?pgsc&j t}{g kéfn‘é.\%ﬁf) I diR & 2 FOforsnfl R (IRDByRiifedO otrination of a

onal I'y substituted by 1 to 4 nethyl "groups, for
soheoangdltiee ¢omomnthof farmil]2(ID) tiging dneting lgendryiewtio shniftgey bromate, a

bro%@q%aagda@&%é%%q?ﬁ B2 bud S eadscen SRt oPf apd ROGD IR from

oot . ’
hycihrEhoHR, SEHD ey LB Rt dfluorometal, |
trifl@bronfethy)-aud vBi[tlydCRildlhl e ester or amide are within
the skill of an ordinary organic chem st using
standard techni ques. Furthernore, details on the these
steps, for exanple the preparation of in-vivo
hydr ol ysabfg esteré@;odrugs has been pyayi ded] for
exanpl e, in/the segcti on above on such ﬁ.)L\@en an
opti cal |5 @ Nor id of na,conpound o\t e 1\nvénti dlrey
is requi redd e @ptal ned by cagrying out Q)f\
t he above Brocedures Usi optically active R
starting material (forned, for exanpl e, by asymetric
i nduction of a suigmhle reaction step), or ()

resolution of a racemc formof the conpound or
i nt kwid bk apprecigiedghai psaduaingrbiopingde thpreactipn mpgdium, for example by

R s s e R R U T T L

BroL8 direRamRt LB, _,.om%gzal |y active conpounds and/or
I'nternediates. Simlarly, when a pure regioi somer of a

is acompeiid vafy to biecimvesin picblenisassayated with degradaijorbed bromine solutions
_Obt ai ned by carrying out one of the above procedures

Wlt@élm?g a pure regioisoner as a starting nmaterial, or by
res . f Wahibfor@ilie S ve 6\95&9’5@&% 1By use of hydrobromic
intglr)lllrlr\é3 %gtﬂg’sthgglggg a st anglar p?%cedur e. C%n’pyounds gf _

acid. ISithblyhd Broflidy iswkddedeasna Slutidarin (Wasernfedr ax4rhiple amayudyais solution of

made fronconpounds of the formula (I rein X = H .
hydrebypmig 2cid sg%} agoy, 4 3ffor @/taqu@}ﬁ%gfqbgﬂm%ﬁg(\:h Solution, Any convenient

concentration of such a solution may be used.

p

Conveniently the bromate is an alkali metal bromate, such as potassium bromate or
sodium bromate. Suitably the bromate is added as a solution in water.

The compound of formula (IIb) may be dissolved in any suitable organic solvent. In
this context, suitable means that the organic solvent must be be miscible with water and must
not react with the other reagents.

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

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

The reaction between bromate and bromide in the presence of acid is exothermic.

Conveniently, a vessel containing the reaction mixture may be cooled, for instance in an ice-
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sol ution of the conpound of formula (lib) using
brom ne generaterd in situ froma bromate, a brom de
waewsamoaci d (wherein R2 and R3 are i ndependenedy/GB2@s5/002040
F and Rp is selected from hydrogen, hal ogen, cyano,
met hyl, cyanonethyl, fluoromethyl, difluoromethyl,
trifluoromethyl and-Si[(I-4&3mlkyl] 3) . (He) (Eb) It
wi || be appreciated that producing bromne in the
reaction nedium for exanple by the reaction between a
battP b RhfiterBndy A FARi A t@EpHatuRis abtéstentiadfdrhige yield or quality of the
reaction: BrG3- '+ 6H+ + 5Br- (r) 3Br2 + 3H20 is a
prog:lmupmgliueﬂfd, Coayertientlyi a vassal epataipinghe feacier BU tHFedd copleg in an ice-
egradation of brom.ne solutions with tine, o . o
batlpmivh At ShR eyPerahae 26 g regroB raeruetHs? BEnd 307G dypine the addition
of trgrggé.her. by use of hydrobrom c acid. Suitably the
romde is added as a solution in water, for exanple
\f;\l; ﬁlﬁtaegtﬁigﬁﬁﬂnutair excesfes lof Hronimtoaidbraviids; are us¢d msompagsen to the
‘w aqueous hydrobrom c acid solution. Any conveni ent
quapBiycad the campamyngof &ranla®ysRG on may be u)s/ed.
<o ks %n(; aﬁdﬁﬁg okfrt%{)lt%a{essoﬂﬂio !ié‘ﬁét'cﬂ'ﬁ@ﬁl@bom&ﬁ@ft@ it is added at
suchas potassium bronmate or sodi um bromate. SU|tabiy
a ratd Qich R McSeinpeAdFEOf @S réactioh U haiRtainedwadteren Thend 30°C during the
gpyrpound of formula (Db) nmay be dissolved in any
addﬁmﬁdtﬂrﬁn@tﬁgﬁni c solvent. In this context, suitable
means that the organi,.c sol toJn e :
w ¢ Poegzpatonaa e GGt reabt s REstf, Bpbithicperature, uni
the ?C&%Hb BRlogpigt v ?Q%icblgy, arabidiongha) tald®-4qeopaordmplete, including the
ormula (Hb) may be dissolved in a mxture of said
tims wéquired €ormdddivneof odwaiat , such as acetic acid, and

'S Bl reh e RS Byt BrES TP GBS RaF oregrp e gencrated
beféfé'kigc%laﬁcnle et%xagreoglﬁléﬂj tddi’ﬂeﬂéntgf t‘lg{ﬁﬁhﬁy bSachitded by hhéition of a solution

eaction romate an romde in the presence
of métabisulfite, Sorexatriphr madution of sodium metabisulfite in water. Sufficient

metabisulfite is added to react with any residual bromine.

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

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

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

The invention also provides a compound of the invention, or a pharmaceutically-
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Conveniently, a vessel containing the reaction m xture
may be cooled, for instance in an icebath, but
woradostieance at a particul ar tenperature i s noPCT/GB2005/002040
essential for the yield or quality of the product
produced. Conveniently a vessel containing the
reaction m xture is cooled ingan i cebath such that the
tenperature of the reaction ranges between 10 and 30C
during the addition of bromate. Suitabl é slight nolar
acetsie eft, of indViQ iRl &roRRELIB QR MEreBf, SolUie s'a@néﬁ?c{)ﬁ??én't;sa 8 the use of a
teegﬁt he quantity o%, t%leg conmpound of formula (i useg.
compeupd plthefinvegtipn phHihe pfeseianentivas & agmlanhaenticAlyratceptable salt, or
. | £, cal.. nveni.ently, it is added at a rate such
ing e RS e i b roR B oR § o ew gepe in the
pro®icuBe bt HamibcBAST i A% Wit @@9?&& A stP:theH% . The
reaction m xture may be stirred, for exanple at about

anbile prder énmpreraatommeund of thie ibveativa,amtinofive Bydrelypdbds ester or a
3-4 hours, to

i call th ion ake )

o icE Bty aeg et 1is ki PR igedy-pscstable salt o an
i A TR bleuck Mot AARL 1A tis Set AR Bl 1d fnalsPaceutical compositon
“a pempewnd of shiatinentiod”) tfovethp tedapetitic (Eﬁﬂu&ilﬁfg eadphylache Strd@@ent of

b hi d ddjtion of a solution of _
magipdl§ g Bimly Ipesane 18 bR nRton. isi dpumlly ormlated i

b Sk fol i . i G IS ite is...

QRS B snal e euicH bl BLFR FRAARSHE Sipfien

may Therefare irndrethdyisgaiay the @reseit i@ éntioh Rcwiddsf %kﬁma%hﬁcal

by filtratjon fromthe reaction m xture, or by
°°%¥%%%%Wﬁ’8 CPRPH setrfgtomEouBd ghHiednwpligeran iandvo hydrolysable ester or a

' ' v r.ation. |f the . product

ph AR SRR e ey AR e armoc iy R oetibte satt of an
in-vionhgdiokyshble esteg-ank S@hhmeicéﬁtic@lﬁ%c@vg@lm AlRYt HeAkdidg

the _solution, for exanple to about 80-85 C) and allow
cr y?ﬁ%\Fq’mB%ﬂtil%ﬁ of thednyeniionanayc imarfem suikbéeofod iore uso(far example
as %gfﬁ%gﬁ)%gl{%%t%cg oI LI,noﬁe % Is%lgs\{ %g{;elogg OJtr Qi%g .seuslpgr.lsg)cgn%yg:nqglgio%s, dispersible
povpdeas olgrendles; aliups scslBRisRIbEopREE use Hor 'eﬂalﬁgl%%s crea¥ns, ointments,

hydrol ysabl e ester thereof for use in a nethod o
gels, 108 aguasHs oneily spdutinnswn sespeasionsil fobadhyinksyratitve asgye-drops, for

administration by inhalation (for example as a finely divided powder or a liquid aerosol), for

administration by insufflation (for example as a finely divided powder) or for parenteral
administration (for example as a sterile aqueous or oily solution for intravenous,
subcutaneous, sub-lingual, intramuscular or intramuscular dosing or as a suppository for rectal
dosing).

In addition to the compounds of the present invention, the pharmaceutical composition
of this invention may also contain (ie through co-formulation) or be co-administered
(simultaneously, sequentially or separately) with one or more known drugs selected from
other clinically useful antibacterial agents (for example, B-lactams, macrolides, quinolones or
aminoglycosides) and/or other anti-infective agents (for example, an antifungal triazole or
amphotericin). These may include carbapenems, for example meropenem or imipenem, to
broaden the therapeutic effectiveness. Compounds of this invention may also be co-

formulated or co-administered with bactericidal/permeability-increasing protein (BPI)
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According to a further feature of the present

invention there is provided a nethod for producing an
wa@niocshaoeeri al effect in a warm bl ooded ani mal PCHGBR008502040

man, in need of such treatnent, which conprises

adm nistering to said animal an effective anmount of a

conpound of the present invepgion, or a

pharmaceutical |l y-acceptable salt, or in-vivo

hydrol ysabl e ester thereof. The invention also

, . ar : n an

pro B B Ot oL S Iy PR grfy negarive bacteria and
bacteydrredistaithb entimicesbitleeetef Corhipounds ef thés iavemsifincaaplso be co-

RO S ATNE T
Vit%’rglﬁltlﬁ G\yita{nﬂh\(ﬁl\ﬁgan%gl{i@ iléféet%x?%crﬁﬁlﬁg bf B ¢hRAfion hhytall® be formulated

uf dct'ure cament use I n the proddction
or fadafinRkddaith eydladxygtime (COX) anhibitors, tjaciomidatlya@OXe? inhibitors.
such as man. |In order to use a coppound aof the .
i nviaranegapecapf the mw@%m%a@ phthgdgentig isco-formulated with an

har ngpceut.i - 1 .. i ncluding a
anfBR R GEH R 1 B EERAR: BrdfphsiliPkRlna. | 10 U 19
hy dmolnsaRb b&eeisdfaks inyBidi, aabinpouridiofithé mvertidr wro-formulated with

rel ating to pharnaceutical conposition "a conpound of
an arfiibgctenglagentontiyh isactive 2Rt SEFETeSEVE PARETR ng
prophyl actic) treatnent..of ' ' -
" Bt et f 1% P! ¢ APERAR O HERG TR ministered
with @h AHiBdcREal AocAE GAIcHanEAIvlaphinsit @ndayositivh dacredeut i cal
practice as a pharmaceutical conposition. Therefore in
anolnhasothes pepeet aftiae verieam 2icomeRUncHf (he BYFRiAan i co-administered

.pharmaceutical co sition which r.s : d
with i adbaciegial aogh WHIER 1 ACHE P8R By BRiTE Rl O a
ph aTﬁ@&ﬁH}%dsﬁﬁinls Yof BfeGEARbh SnaetobldifsdE®f conlvestidndl p@cédures using
pharmaceutical | y-acceptable salt of an in-vivo

codvynhd_ | @iy plerinecesicalrexciprats Wl dmewodn thecast. | Thuscewppaesiiqas intended
i luent or carrjer. The conpasitions .of the inveRtion.
for i) Ugma, capthiy [ Sopl) 4 Brioyr spioguae paral i ips andror
pregﬁ’%tﬁle%gellltg’.zﬁ A5 $nachi@lcd] AmpRitfondaBe db&sl in@Eaeudy alay contain

ol |y suSpensi ons, enul sions, dispersible powders or
advgniapgedsly, (feryaxampledo eahance sgpility)or suitaplie batterigide(dngipxidant or

exanple as cre , ointnents, gels, or agueous or oily
fedE@P&ﬁgedﬁaof&rsugﬁg EFRICHRYEYE 2859~ admi ni strati on as

eye- QLARS |15 heRbiaBR R¥iphehieforh itMletfbRhulation include, fi

exarr%l{ﬁe% as pg%age yC é?v%%gﬂgepomlgr or Oa l[iquid wiation mefice, 10T
exangll@dmdr) dildemts such as lactose, sodium carbonate, calcium phosphate or calcium
carbonate, granulating and disintegrating agents such as corn starch or algenic acid; binding
agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc;
preservative agents such as ethyl or propyl p-hydroxybenzoate, and anti-oxidants, such as
ascorbic acid. Tablet formulations may be uncoated or coated either to modify their
disintegration and the subsequent absorption of the active ingredient within the
gastrointestinal tract, or to improve their stability and/or appearance, in either case, using
conventional coating agents and procedures well known in the art.

Compositions for oral use may be in the form of hard gelatin capsules in which the

active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium
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adm nistration by insufflation (for exanple as a
finely divided powder) or for parentera
wa@eoissni@er ati on (for exanple as a steril e agquePCEGBR005/002040
oily solution for intravenous, subcutaneous,
sub-lingual, intranmuscul ar or intranmuscul ar dosing or
as a suppository for rectal 4dgsing). In addition to
t he conpounds of the present invention, the
pharmaceuti cal conposition of this invention may al so

phcgsgﬂét@ bPkddi, bHiCbabefRinf @pdidsah vHidh GE aB8ve ingredient is mixed with

adm ni st éred (sinultaneously, sequentially or
wa&egaaradnléalsqp}l asipenus g, hauidpamffimownlive oidis sel ected from
other clinically use antlba terial fo
e HaPERS UTIRB R SR G RER® B RPGRGEh G iy powdered form

tog?#ﬁkp@lﬂh $hio ?i‘ 91% Lgﬁ?{d?r{ign%%{?ﬁt suR bl sécﬁﬁlﬁ%ﬁfﬁbﬁyﬁGQS}Icéllulose

exanpl e riazol e or anphotericin).

mefﬂyﬁﬁéﬁulm&y hlydfdxyplt@pylmdd@{lxmhlalme, sbdiunealginateg pcﬂgwmpbpmhdone gum
I m penem tq broaden the ther eut i &? tlvene
traga@nlﬁb aRd suBracep-<disneiang PoNCHES 2 bS58 a8 el kT Spageisation

progi[lc ?3; %g%g‘ ﬁé 6kiad \xmh]tfgtt acids gfor example ?olyoxethylene stearate), or

I neabi -1 ncreasin

cor{dBiatiph peBucs dffetiglidnk wxideuirh lonpichaih (ahphattm aila'qhntsvbr example
activity against gram negative bacterja and b
hem@dﬂcgfttbyl@nqoesy%n Q& CORFCABAINIPTPLICTSRS, H$ partial esters

vient na I
T L B b it
cmﬁ%nsa\{bh PprdducBof eMiylengioridd el g thiih alipleitid. alcﬁhbtsofm @sample
of the invention may al so be fornul ated or

hepi@deadﬁhyicmmqﬂamlm copdsmadsiopgupdnsts glothyleneaxids ish partial esters

ar t lg%{y ‘%/? cgo&%gdﬁgﬂél?s'u{; L SPOI%&#%&SII&&%% Qgr%tltoplfnoh&ﬁeate or

corfdéhMﬁ'bH%&iu@% oFetylene oxitel vbﬂC% &tihladsteagditvedhiionhattsy acids and
active against grampositive bacteria. In another

hexigy enliydoies, er dxawpie p@wthﬂemepmﬁmn@mﬂme i FRECIUP QIS suspensions

e QS S e PO B3 8Bl PRBDE e, an
ox[Aams %ucﬁfas LaS o E{&H} 'c@]'(‘)unﬁg GNP At ngtadents an@Niris@Betening
I'S co-admnistered with an anti bacterial agent which

agdnss @ocH assuagpae rsetchgringeporpattdin®. bact eria. I n anot her

f the i
SO DR R T R A TR

oil (SucBGh WM4EhRAA BEVe &I, 3BARAA br\@cHRR 08 bPin a mineral oil (such as liquid
paraffin). The oily suspensions may also contain a thickening agent such as beeswax, hard
paraffin or cetyl alcohol. Sweetening agents such as those set out above, and flavouring
agents may be added to provide a palatable oral preparation. These compositions may be
preserved by the addition of an anti-oxidant such as ascorbic acid.

Dispersible powders and granules suitable for preparation of an aqueous suspension by
the addition of water generally contain the active ingredient together with a dispersing or
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting
agents and suspending agents are exemplified by those already mentioned above. Additional
excipients such as sweetening, flavouring and colouring agents, may also be present.

The pharmaceutical compositions of the invention may also be in the form of
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The conpositions of the invention nmay be obtained by
conventi onal procedures using conventional
webasieoeut i cal exci pients, well known in the BCT/GB2005/002040
Thus, conpositions intended for oral use may contain,
for exanple, one or nore col ouring, sweetening,
flavouring and/or preservativgs.agents. A
phar maceuti cal conposition to be dosed intravenously
may contain advantageously (for exanple to enhance

oilsinakatbd drifilsidns UThaGilepaas hﬁ[’y ibg AR getahIE bAX&LANE oﬁ(le oil or arachis oil,
reduci ng agent, or a suitable seqlestering agent

or gupipey| eil.shel atelioe axample Ihﬂumlqwm:fﬁa ok e nﬁxttllrmobaltysoffthﬂsea Suitable
a I nc U I nert

ory{ity Bl PR SLAS Por b butrRlPE B sbi St e ecacia or g
tragmﬁﬂh 84t8ra0l- &@ﬁﬂn@@h@@hﬁﬁﬂ@tsﬁch W ﬁgh! I 'ﬂ&ltﬁ > aul esters or partial

i sintegrating agents such as corn starc al'genic
ﬁ? framrigityn gads @@MMOh&lhs/ﬂade:sf(forlewhmpbaﬁorbigm monooleate) and

cop S Ritop e TR S el i G AR ot iE gt Ir)olyoxyethylene
so&ﬂa@%ﬁ@éﬁlﬁ%n?ﬁé‘%ﬁulsﬁﬂg %118%%9&\%6&%“&% Y ouri

ascorbic acid. Tablet for at1ons nay ncoat et

prespiRiée agentser to nDdlfy their disintegration and the
he active ingredient within

b uent sor n of
* he SYEROE e ARGy i P Trmelatedopich o gospeg asspRieiveh s glycerol,
r n S
P“’E’éf%@% Kb, M@ﬁ%%%g%‘a 3 rodeh o SRS B uinducene
preservatine, Havouridgripdi tolonsng agenar al use may be in the

f f hard | at les in which the active
i ﬁéffbé’p%%{ ﬁ?ﬁ%ﬁr?m%ftl%%gﬁmw.a@ptbe% rhecfoan |0lflérﬂteﬂlff injectable
aqlf‘cé (ﬁl ﬁ st ﬁf e foﬁﬁ’iﬂ% HIRIOSRNAL procedures using
el at’i TH i'e ?‘ﬁ%

s sof n capsu es |

onaamtmme df lﬂm’ ambrcq}ﬁatd &slﬁﬁrsiﬁgj otMvttiinp@ab&ts Md %Féﬂdlngség%:ﬁts which
peanut oi | quid paraffin, or olive oi Aqueous
haV§fP§5% H?PB?F&Pdg?@ﬁé‘? aAl sierdejestable preparetion/may algp ddiasteril¢ mjectable
sohfltﬁ(fhe(l)%g%\f’@l%ﬁ & ?585—%)}1?019%%&%% A lja%?ep?eﬁ)?e QueRt of solvent, for example a
suspen agen suc

solumﬁhﬂ)iy.%‘rbﬁthuécﬁ@l ISl sty efRirigCakhts! fé§8xample cyclodextrins may be
hydr oxypr opyl nmet hyl cel I'ul ose, sodlun1alg|na e,
useﬂol yvi nyl -pyrrolidone, gumtragacanth and gum acaci a;

Cor GEBLRa ol BirhioraRRT B Pt Rl g Fre, DR of a cpyventional
presxaiistal 4ckéxol @xaiFRl €o BghRX Beliili R oRldRA @ﬂl@r’as % rz]larosol containing

condensati on f)roducts of ethyl ene OXI de with

finedydivided|splith ax

fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently

iguid |deeiiess. sCOlfl‘(ﬁntlemd raptogol propellants such as volatile

arranged to dispense a metered quantity of active ingredient.

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

The amount of active ingredient that is combined with one or more excipients to
produce a single dosage form will necessarily vary depending upon the host treated and the
particular route of administration. For example, a formulation intended for oral

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

- agent compounded with an appropriate and convenient amount of excipients which may vary
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hept adecaet hyl eneoxycet anol, or condensation products
of ethylene oxide with partial esters derived from
w0 adosgti@ei ds and a hexitol such as pol yoxyet hyP@neB2005/002040
sorbitol nonool eate, or condensation products of
et hyl ene oxide with I ong chain aliphatic al cohols, for
exanpl e hept adecaet hyl eneoxyeét anol , or condensati on
products of ethylene oxide with partial esters derived
fromfatty acids and a hexitol such as pol yoxyet hyl ene
frofCHBLE Sto FBVNP9E BErkent bY SRR ARAbLP Bop GXEtiksH. SDEage unit forms will
ethyl ene oxide with partial esters derived fromfatty ,
gerecaljscoatain i 200 marth pheutdes of fnoactisg srgntdierio IFpefustiepipéormation

on Bghiea0h AREN S i ¢ Fobaes PERmUR i Ceh g dieHyy CRpbier 253 in
VoRI2PY bf égmg)’ég)éﬂgiymaféﬁ{a? ChéRstryQEbARR Fans & Thafnan of Editorial

ascorbic a col ouring agents, flavouring agents,
Board)l/Rergswaretress i0agent s (such as sucrose, saccharine

or aspartane). Q| uspensions. nay be .fornmul at b
susée%%‘?%%ﬁ@a&@t‘%@z“? @S&&%ﬁttﬁﬁnwnvaﬁam 885%?1? Yor oral
adﬂlﬁl_ti%fﬁti@ﬁ ir?ﬁﬂ?@és%g@fc{rm, r'e Qm'aﬁl 2 ta§1@§&r@8§ﬂé WREchGRR Mk between

ol or in a mnéral Ol such as liquid paraffin).
ImEhedadiloy asumpemsd ofthisiayensios oprefordbdy beteee¢thl@oenamblg of a
agent such as beeswax, hard paraffi r cet al co

X, n. I | .
corsppinde Fpprgiably Prrisrrad st aet %ﬁBS%%thﬁfoafeaiy?&et‘%??&%mg and
sofpEHPF R AR TRl RS0 RERGE, AL 8 by

by thenctisitiaspeona pharancanicel eonaitionsiicie iasera®aads baesuitable for
aci d. Dispersible powders and. granul es suitable for

intfveRRIs aYUDBHARTOUS AT HFEWEENISUBISEHRN doF XpmPlreanyigfictipp hich contains

of i o . . : . _
e UB18F A DL 5 S ORLFAR LAY KBl EBbmpounc of i
inveds®eNdi ng agent and one or nore preservatives.

Suitabl e dispersing or wetting agents and suspendi ng

agefach patisneeypiceeel@r ByamplesiedalyiaEakpnawns R eous or

..above. Additi.qnal .exci pi.ent.s-suych Ry 4 -

ime SRS S oh e R oG Rt oo RNE St Y Henion, the

cohP&siRREBIRE Sathingsddre€ P A Sinids @B dHL Il Adthed ¢aibot@fentayaily dose of 5

al so be in"the formofoil-in-water enulsions. The oily

mghlga se20rmekieofzn camppruad oé this invertianis admalistoied oThe ipfravenous,
arachis oil, or a mneral oil,. such as far .e ;

sueufiapot RS At Gy miis AesBAdRiBunh o

ALRRHSER YR BAERLS ASRYMBEe §i96n By édH¥inGous infusion over a period of time.
naturally-occurring guns such as gum acacia or gum

Alternatively each patient may receive a daily oral dose which may be approximately

equivalent to the daily parenteral dose, the composition being administered 1 to 4 times per
day.

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

invention described herein also apply.

Antibacterial Activity :

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

organisms, which are used to screen for activity against pathogenic bacteria. Notably, the
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tragacanth, naturally-occurring phosphatides such as

soya bean, lecithin, an esters or partial esters
waelernsied2f rom fatty acids and hexitol anhydri desT/(B2005/002040

exanpl e sorbitan nonool eate) and condensati on products

of the said partial esters with ethylene oxide such as

pol yoxyet hyl ene sorbitan nongol eate. The enul sions may

al so contain sweetening, flavouring and preservative

agents. Syrups and elixirs nay be formnmulated with

, | t
TR R e e e
ente&%bélpﬁxmumq@bﬁﬁ and atethiei]lirf desivtant stragnsand & awreuscind gppgugase negative
The pharmaceuti ca

staph%gcepC@r, rogsthes “gthehqem@phll]ﬂljlsea@?iggq%z)lcea onswgma Ih%lgﬁﬁg,ac?enapspectrum
u
s
di spRI(EhtitcRHalpidjeritsad et @niodndusitbe tivegti@gmay glso be
whi ch have been nenti oned above A sterile |%
demnstgﬁzcmdmsm;d iargpo Becoaventia] ‘@Stﬁfﬁ%@fwl% & ’%PPQ@T
ensiqgn in a
intragenous oSG qg S Sompou (? E)br 4 g)é}éﬁp a Dfandt Hl?ﬁﬁ&%ﬁﬁﬁ%@ tEchniques.

1, 3rRUbRSR HigGksultoW e obihingd en ham@daﬁg ingind ®st dystem. The activity is
exarrpl e cyclodextrins %/) be used. Co 03| t| ons for
deseriheilrin strmatof the mipimpunadnkibite crasengatioh pd by the

conventi onal pressurised aerosg| qarr ed o.d spens
agax—d]éutmtcwlqqu@ua@wc@uw ol o4 FI oL YBiSAU G g gunds are

di I
st ok gt OB PERP LBk Vo1 at e i uorinated
hydgt%gl%)’lg %@CQ’I Wire sElaQeal, ﬁQP g%)i iRulsedr BiCEIRpot and an

evice I's conve arranged to di spense a

mcﬁ'B%PSﬁ Abtel Irs70E f@iCM N&urt DEth L@ Bt cdn@tidn f6:18E expression of
ornmation on formulation the reader is referred to
me%?ﬂhh@&nﬁa?ﬁ in Volunme 5 of Conprehensive Medicinal
em str Corwi n Hansch; Chai.rman o
B0 a$t69pt0®é?lg9§ﬁﬁﬁtemcé’§%‘ vidge Eﬁstﬂ‘#r?él %%%Wi%&enﬁe&w 3% defibrinated

hor@gx {)e Ié\ﬁtqéoc:ug.l % TO‘F 8%'/ Spo and an 1ncu yatiSh téﬁ?ﬁe‘f‘ature of 37°Cin an

atmosphere of 5% carbon dioxide for 48 hours - blood is required for the growth of some of

the test organisms. Fastidious Gram negative organisms were tested in Mueller-Hinton broth,

supplemented with hemin and NAD, grown aerobically for 24 hours at 37°C, and with an

innoculum of 5x10* CFU/well.
For example, the following results were obtained for the compound of Example 3
Organism MIC (ug/ml
Staphylococcus aureus: MSQS 0.5
MRQR 0.5
Streptococcus pneumoniae 0.13
Haemophilus influenzae 8
Moraxella catarrhalis 1
Linezolid Resistant Streptococcus pneumoniae 1
MSQS = methicillin sensitive and quinolone sensitive
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produce a single dosage formw || necessarily vary
dependi ng upon the host treated and the particul ar

WO oub~16021 admi ni stration. For exanple, a for nuP@L/GBR05/002040
intended for oral administration to humans w ||
generally contain, for exanple, from50 ng to 5 g of
active - agent conpounded wi-Y4®- an appropriate and
conveni ent anount of excipients which nay varyfrom
about 5 to about 98 percent by weight of the total

Mﬁgmg‘:}ﬁétgicﬂﬂn eS8 and QhinoflAE M&isMdt! generally contain
about 200 ng to about 2 g of an active ingredient. For
further information on Routes of Adm nistration and

iD?]S g %ﬁ?@?t%%‘é?h%ﬁ)@ﬁgsﬁéq tbélqr\v/ggt?(g %ntsé@(?-gﬁtt ?v;gs ge%te% using a
standatd m-ﬁtr{‘)'%%a 'Tiaieqaj HuRh Per BRZnRY é@kes@e(ﬁ%?}feg%t’as described in Biochem.

er ganon Press 1990. A suitabl e pharmaceutica .
Biophyg) Bek tCanmah. 199151811 684-1088.iConmoandudt thb Eaamples shewed Ki values

adm nistration in unit dosage for for exanple a .
of % 4 whep meaparad & sush @p 5o PRV BLHBRE 1 %V%?ﬁl&alﬁlgvaélﬂe of >22 uM.

msapsal & e ot i
By SiEf MeFets et Y B KR BLERT G50 072" Lol er

Or RIAHWeQppRtiafedaRt & discrileidie etr Hdder applicalion FVOr3/ay2575,
a conpound of this invention, particularly in

t he
compovgds wibrigalkyl tseonies genparabls @pm@nstﬁgqg]@@[er AO-A inhibition than the
har maceut i.cal, conposi tion .of the invention is one
AMARLE BP%I%Ftbtlu%ldﬁfl?%ﬁ% FPOROUSEib e ut aneous or
| Nt CaAME GitbafedifibL41d QR eférehiceample @Bcrittideetdigditer are within the
whi ch contains between 0.1% w v and 50% w v (between

scopergf the imvrahtisn @ngyorinpy ekso gossespesafid aetivityh prd frewegitifleshas a further

15 h.pati.ent, may. receive, f exa e il

feafiy pEGE IBGRICR. b B apBL e nae s adde o o. 5
NOkghd idvBndh %S ituffard GREBPERAR@by i fS1lbWMRHA@bles in which
the conposition being adm nistered 1’ to 4 tines per

unldssyothdrwiserstdtérer- enbodi ment a daily dose of 5 ngkg 1 to

.20 ngkg™of a conpound of this invention is

® ad PYRPOFdong Weﬁf%nﬁ‘f 9%5?@ ARIAE, S VaRRTRtRIE GirEO 4Ry work-up procedures
weld Yal @ISt Yk@r r)gﬁ?!égl m;xsi@tl?al %l%cﬁ'hy%trﬂﬁ‘&ﬁs of a bol us

Injection. O rnatively the i'ntravenous dose may be
(ii)gi veperbtyonsovdre narniad outndt asiboemt tmmerﬂplpethiabiﬂ tmicallyrig the range

183@‘2@? 5364]& {)Vét\ég%ggéi%a i fa{gilm?é{rg%?rrv% geesltgt%d,aorql%ﬁelsg th%rsﬂlled person
would otherwise work under an inert atmosphere;

(iii)  column chromatography was used to purify compounds, either by the flash procedure
on normal phase silica gel 60, 230-400 mesh, or by the flash procedure on reverse phase silica
gel (C-18, RediSep, Isco, Inc.), or by HPLC on reverse phase silica gel (e.g.: Waters YMC-
ODS AQ, C-18) using a Gilson 215 Platform, unless otherwise stated;

(@iv) yields are given for illustration only and are not necessarily the maximum attainable;
(v) the structure of the end-products of the invention were generally confirmed by NMR
and mass spectral techniques [proton magnetic resonance spectra were geherally determined
in DMSO-dg unless otherwise stated, using a Bruker spectrometer at 300, 400 or 500 MHz;

chemical shifts are reported in parts per million downfield from tetramethysilane as an

internal standard (8 scale) or relative to solvent. Peak multiplicities are shown thus: s, singlet;
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equi valent to the daily parenteral dose, the
conposition being admnistered 1 to 4 tines per day.
wo poosheoabove ot her, pharnmaceuti cal conpositi oPCT/GB2005/002040
process, nethod, use and nedi canent 5 manufacture
features, the alternative and preferred enbodi nents of
t he conpounds of the inventioeg9.descri bed herein al so
apply. Antibacterial Activity : The
pharmaceuti cal | y-accept abl e conmpounds of the present
d, idowisiet; iAMordd dusisibibs dduBRts: Baabesibdds tﬁ?l%ﬁt &ml) a&gﬁ& éﬁ‘ multiplets; t
.good spectrum of activity in vitro agal nst sfandar 7
tripdel . pBelfiple drdirgadiineass spastiosdopames peomtel sigeeMifrofmass Quattro

LVILE ai_nst eni ¢ bacterja. t.ably, )
MR et e P e PEE S00EH B ReuE HsBiMaB BRrdhent (ror APCI: optical
roffi6 S Rérel dBIARINARr SSUN ACI0W! dsh A0 RBEIGRE Bh ﬁfe?érﬂtﬂ;

pneunococci and nmethicillin resi'stant strains o
(vi3. awrduintamddietrayed meiiedeq dic stadstdaplyiteicfoe te, subsequent stage and
wa Oﬁet hter. fi\ﬁi'th &aem}ﬁhi lus and npraxella strains. The '
et 1P Pebml i eoiomehey e pssingd v eateayas correct; purity
Wa‘%%e ( anﬁyb act(g’%%[%")ig’pjr‘ﬂé%ggt [ esaagﬁ E%@%‘%ﬁ%@%ﬁ%@%ﬁ g%é‘ss

spéatrpesrpy endioa ]WMR spediescipyas apprapgsteand assessed

ln-vivag.in.c entional tests, for exanple by oral
(Vi /18 hich V‘ﬁ&&l‘b‘ﬁ@g&é&eﬁ’@u@ﬁs Haybepwdrd to a
war | [ ) t echpi gues. .Th L
ol o g o e T A N T P B s him e
chioestogsystye HIPLThe hiaht prodstine H@i@ﬁﬁr@mhd@%&phﬂ; NPLOBis Yedhi?® pressure
i mum inhi bitory concentration (M d db

( ! y
OZRPRY; ngé& Himeihdsulfoxides ﬁ?D(Elm dutleersfedehbpoform; MS is

k .. o] oynds are active.in.the . .
e EE Y SR B o CPITRYR S T Bl bl s
is atipaspheris pregsura chamichll ivMs@ion] B1OEM SRR a88dteaMeOH is methanol:;

I ncubation tenperature of 370C for 24 hours - standard
PhqsgheryEis{HQ):-BHR)-OorPhoprhiek i ¥ V-BrO o Blershlis ¢Clokoxt 6.15% sodium

hypoR o M R L R PR it T s e Smide” e
tetralydrofaean, TPAGEK 1l QudsbAdetip @8idaRT i@fohleHREMAB; ether is diethyl ether; cf.

tenperature of 370C in an
= compare; HATU is O-(7-Azabenzotriazol-1-yl)-N,N,N'N “tetramethyluroniumhexafluoro

. mioni eterm ne
liquide

phosphate
(viii) temperatures are quoted as °C.
(ix)  MP carbonate resin is a solid phase resin for use in acid Scavageing, available from

Argonaut Technologies, chemical structure is PS-CH,N(CH,CH;)s* (CO5%)o s

Example 1:  (5R)-3-[4-(6-{(59)-5-[(Dimethylamino)methyl]-4.5-dihvdroisoxazol-3-

\ N 0
/}\, N—7 \__«/ Nsy
N\%
5—Br0mo-2—[(5S)-5-(chloromethyl)-4,5~dihydroisoxazol-3—yl]pyridine (Intermediate 12, 0.30
g, 1.09 mmol), dimethylamine (2M solution in THF, 6 ml, 12 mmol) and tetrabutyl
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at nosphere of 5% carbon di oxi de for 48 hours - bl ood
is required for the growth of some of the test
woe@ani®es. Fastidi ous Gram negative organi snEPUEGB2005/002040
tested in Mieller-H nton broth, supplenented with
hem n and NAD, grown aerobically for 24 hours at 370C,
and with an i nnocul um of 5x| &p-.CFU/ wel | . For exanpl e,
the following results were obtained for the conpound
of Exanple 3 Organism M C e/m ) Staphyl ococcus aureus:
anﬁﬁ%nﬁ i6diEARNG; CntaMtiCRhOGRFFER cﬁ%mrhha%vagmlé jpa sealed vial to
philus in i uenzae 8 Moraxella catarrhalis
109 f’ﬁ é«zroﬁ flaysRdbE selation Bws ecpnccnmtcdj srlqapmlfmdrbyacﬁ)ldlnn\ﬂ@@mtography

B SRRt SRS 3E BB AP R Goromopyriain
-}&)211 lsvmhyﬁr@ﬂ‘soiml sMRRUNAsAkH gﬁﬁnh@é{see{]&vh%‘scﬁﬂ?dg@%% This

was tested Using a standard in-vitro as
ma@mlah (&?@nng,u O/ &F mennd )y (e )e3 - Bsemed-(4)4,§ Sastramsthgtb $ Gri-Biedaborolan-2-

Co 1991, 181
DR ITORE | ol BBaL YEReth i | Briisp b nshemcdhtermpdiated, 330 me,
f dhehc SrSis H]J%Q) ay as above.
08 mﬁogeﬁ% showe%ga Ki @ﬁ Ink%ouf éBz contrast,
tetlﬁblfsétnphmvllﬁmmmhcspélﬁadahm@& ®em] 0.078 tenddf w@re%ﬁsﬁﬂi«fﬂed in DMF (4

ik DTl 1 oy as B e Cudor H haiteqidy e combined
dlréd“tl'ya%ﬁ{ §§1n91??81rt1%hlsﬂlcgggggﬁe% {y?n.é @%fhc%& dnde ngg‘!t??f'atgl e material

han t he anal ogous unsu rrazore co

wasjaﬂmattad dinécthyrre dblalmﬁchIl?(an{z’lt@graEQ}t @Elﬁﬁf‘gél Bxa QD'f% tﬁr#]ethanol in (20%
in the scope o e

k‘)’dﬁ hereinafter are wt
ace F"rWé‘ﬁﬁﬁ chipromsthang)l. dihs snaisisd dus obtnirted) Waﬁdtlturattstjr wnzhrmethanol
I eat ure of. the i nyent
dle%g/fetzt%rc{'\{ lﬁgcg(lgﬁw eﬁy@{rgﬁ e%ne(f]‘%nesng(\g%fi ?hyé Y& RN compound
was thus obtained as an off-white solid (205 mg): melting point: 212 °C.
MS (electrospray): 466 (M+1) for Cp3HFN;0;
'H-NMR (400 MHz, DMSO-dg) &: 2.50 (s, 6H); 2.89 (bm, 2H); 3.29 (dd, 1H); 3.62 (dd, 1H);
3.96 (dd, 1H); 4.30 (t, 1H); 4.86 (d, 2H); 5.03 (m, 1H); 5.18 (m, 1H); 7.42 (dd, 1H); 7.59 (dd,

1H); 7.69 (t, 1H); 7.76 (s, 1H); 8.00 (d, 1H); 8.07 (d, 1H); 8.18 (s, 1H); 8.83 (s, 1H).

Intermediate 1; Acetic acid (5R)-3( 3-ﬂuoro-phenvl)—2-oxo—oxazolidin-S—vlmethvl ester

>Lo
Vgo\f

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

94-13649) was suspended by stirring in dry dichloromethane (400 ml) under nitrogen.
Triethylamine (21 g, 0.208 mol) and 4-dimethylaminopyridine (0.6 g, 4.9 mmol) were added,
followed by dropwise addition of acetic anhydride (20.3 g, 0.199 mol) over 30 minutes, and
stirring continued at ambient temperature for 18 hours. Saturated aqueous sodium bicarbonate
(250 ml) was added, the organic phase separated, washed with 2% sodium dihydrogen
phosphate, dried (magnesium sulfate), filtered and evaporated to give the desired product
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The invention is nowillustrated but not limted by

the followi ng Exanples in which unless otherw se
W@ e@sath02t (i) evaporations were carried out bRCT/GB2I0F/002040

evaporation in-vacuo and wor k-up procedures were

carried out after renoval of residual solids by

filtration; (ii) operations.gpre carried out at

anbi ent tenperature, that is typically in the range

18- 260C and wi t hout exclusion of air unless otherw se
@9§§ ngn qr unless the skilled person woul d otherw se

under an inert atnosphere; (iii) colum

MS_E{HRS)@(MHﬁMowﬁszH{MOﬁo purify conpounds, either by

bS8 SR 8
1 l o+ 11RB,..
PR o BEchof ot PR Ry 398 g ) sPlgln,

AQ C-18) using a Glson 215 Platforn1 unl ess
othermnse_stated (EV) ﬁlelds4are glven for

attal nabl e; (v) the structure of the end- products of
estehe i nvention were general ly confirmed by NVMR and mass

spectral techniques [pFoton gnetic resonance spectra

were generally determ ngl n O d6 unl ess ot herw se

stated, using a Bruke W at 300, 400 or 500
MHz; chemical shifts ar® epo 'qﬁgrts per mllion
downfield fromtetranethysil ane as I nterna
standard (d scale) or relative to solvent. Peak

Acetid deid{IR)i3t-{3eBua@n ehsindph- dxbmazdl,dns-ﬁn@mgﬁlybest@dhﬂbemedlate 1,15.2
AB or _dd, doubl et of doub

& dmprouniis dprisgabhenxre saorpfasy 160w Eindiigonisge 100 mb
und&’h t}o@eﬁ d%ﬁvexbchﬁ&granHHté (FRSELITISGRRY WS aB&sd %égﬁﬁ@ (18.07 g, 71

attro ro mass spectroneter

mn%aﬁmﬁeann gitioandvet BOGnilEDs tontht vigreously ﬁtmed/&l@mtl)o,n, and stirring
optical rotations were determ ned at, 589nm at 2 furth
conjinpdat-anplipIk tPEPTRRFS |18 NPHESL &S T82PTION (ASPOBGARP Sie,a urther

pOIi{Liﬂgeinlg VEx ufzu Wo P 2f6 déi' 1t2(hntnE wis3ndal Qléf s@%ﬁhg EshtinEd for 18

stage ana-'was cC racterlse

howtf ifiet Bntatide] tBE mik@rewns dddel thatdidrhehiaadfagnedution (3%, 200 ml) and
structure was correct; purltg was assessed
QS

. HPLC, .
dichlorovethamect208 mlNwRd ghecPreenieiphasy S%at%tV@SH?CE%&E'BS%&HH’s@lOSHHat@
(20%)p eﬁt sa el %ql?e%gl/s (s)(gdlunl\l/%lcsaﬂ?o%ta{ecéﬁﬁ’ HM) i ?ﬂfo%]f)' &i&s (magnesium

sulfate), filtered and evaporated. The crude product was suspended in isohexane (100 ml),
and sufficient diethyl ether added to dissolve out the brown impurity while stirring for 1 hour.
Filtration gave the desired product (24.3 g) as a cream solid.

MS (ESP): 380 (MH") for C1,H;1FINO,4
NMR(300MHz) (DMSO-dg) &: 2.03 (s, 3H); 3.82 (dd, 1H); 4.15 (t, 1H); 4.24 (dd, 1H);

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

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

"@N»;C')\/OH




(vii) in which the follow ng abbreviati ons may be used

- DMF is N Ndinethylformam de; DVA is
woRsdigeet hyl acet ami de; TLC is thin |ayer PCT/GB2005/002040

chr omat ogr aphy; HPLC is high pressure |iquid

chr omat ogr aphy; MPLC i s nmedi um pressure |iquid

chr omat ogr aphy; DMSO i s di metéyl sul foxide; CDA 3 is

deuterated chloroform MS is nass spectroscopy; ESP is

el ectrospray; El is electron inpact; Cl is chemnical
AdeBh&@al(FRN3-(AEbrd-8-i éﬂgh)e_ J 25 :

i oni sagigﬁ? (Et OAf:d ?s@&e hyl la% é)tSi g%ggﬁﬁ'\}lgﬁé I‘S@ﬁﬁﬂg& ﬁzlés}]eél(l;ntermedlate

2, phgshmnydl) ‘i’éﬁ‘s ‘@W@Vgﬁg @?))/ta@iuémmbﬂﬁnhrb I(%KTA ig_S(t).(l %EDA(@ fa 4 mixture of
ea IS . rox!' 6. o sodi um hypochl ori te; IS
mﬁ%ﬁt@f E@Pr@@ FM? 9@}%%? (248 ml) phyamebiet demperpiee for@F minutes, then
iml ; : | Lf | uor I c.acid . RT IS
Ol RONEAR P e o Ffoh 3t b b QA by PeL 0B mt)* e
5 precipitager eas filedred,iveashed Withzale el dissabedih dithlorbMeth¥ad M2 L), the

' -tetranmet hyl uroni umhexaf | uoro phosphate (viii)
solufigg, évragteﬁ‘r“é‘é‘ spteratsd sedigmaicabongts. and Bped fnegnesivie subfeten. Filtration

' N £5] in acid Scavagei ng,
an%@%@logﬁog%?%%%ﬁeggﬁﬁg &%éﬁn@r ogi es, chem cal
MS (ESRt 388 (MB PFor@{gNEFINEGH3) 3 + (CO8 2 ) 0.5 Exanpl e 1:
5
3 =d6) r 03§ ChA FRPog Thien, RVEDE -3485¢ddl, bk r 403 (¢, 1H);
xazol-3- yl)pyridin-3-yl)-3-fluorophenyl!|-5-(l
10 4.70,(mj 1K)y §i2§£23|1 s Vl%ﬂﬁ,yﬂi);lz-@l@ﬂak )i GBh{21Hpe
5-Brono- 2-[ (55) -5-(chl oronet hyl ) - 4, 5- di hydr oi soxazol -3

-yl ] pyridine (Internmediate 12, 0.30 g, 1.09 mmol),

Intdimrediaid 4nj(5R)-6 IBAB@IHUL BRopHen il 0x®- 11B-0x 220 HHRS )y1 RGhyi
tetrabutyl amoniumiodide (2 ng, catalytic anount)
= ned and warnmed in a sealed vial to 100 0OC

for 5 days. The sol utign was goncentr at ed and purified
by col um chromat ogr ap silica gel, 0to 10 %

met hanol in dichlor oNéT | di ng, cr ude '
{[(55)-3-(5-bronopyridi\ o.n_

2-yl) -4, 5-di hydroi soxazol - 5-yl ] net hgs} di met hyl am ne as
a waxy solid (225 ng). This material” (220 ng, 0.77

15 R ot R R s e AgAtn-one ghgpite 3,

25.0 @) B2 Bhmol) was stirred in dichloromethane (250 ml) at 0 °C. Triethylamine (10.5 g,

m

104 mmol) was added followed by methanesulfonyl chloride (11.2 g, 89.0 mmol) and the
reaction was stirred overnight, slowly warming to room temperature. The yellow solution was
diluted with sodium bicarbonate and the compound was extracted using dichloromethane

20 (3x250 ml). The organic layer was dried (magnesium sulfate), filtered and concentrated to
give the desired product as a light yellow solid (30.3 g).
MS (ESP): 416 (MH") for C;;H;;FINOsS
'H-NMR(300MHz) (DMSO-de): 3.24 (s, 3H); 3.82 (dd, 1H); 4.17 (t, 1H); 4.43-4.52 (m, 2H);
4.99-5.03 (m, 1H); 7.21 (dd, 1H); 7.55 (dd, 1H); 7.83 (t, 1H).

25
Intermediate 5: (5R)-5-(Azidomethyl)-3-( 3-fluoro-4-iodophenyl)-1,3-oxazolidin-2-one
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yI ) phenyl ] -5- (I
,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one
WQBmﬂtmﬂl ate 7, 330 ng, 0.85 mmol ), potassi uPCT/GB2005/002040
carbonate (320 ng, 2.3 mmol), and
tetraki s(tri phenyl phosphi no) pal | adi um(0) (90 ng, 0.078
mmol ) were suspended in DVMF (43,1 ) and water (0.4 nl).
The m xture was heated at 80 OC for 1 hour and then
conbined directly with a small portion silica gel.
After drying the silica gel undgr vacuum the materi al
was submtted directly to)caql um),\chr omat ogr aphy
[silica gel, 1 to 20 %;ux] )- (20% acetonitrile
in dichloronethane)]. The\n®ter obt ai ned was
triturated with nmethanol: diethyl ether (1:10)
[(FO13- (ﬁr\Bkuohy41‘imddphaiylphoand 3-oxesol@invi-yimeitet Méthafédifonate

IThe title ound was thus obtai ned as an off-white
(Infgfiperipisg S Lich BY) i tieolvedan O chethyformanmide (50 o).

So't\iﬁzn? Q%R/%@p%fg )23 él %?IM%Q (%’12;61 a%é%e{%m%ﬁgw thé 5O C overnight.
Th(e@dllodv ixtude #ds polded Inth halﬁs@tﬁra(éﬁ%odiuﬁ blc&rb%gat%ta?(é gﬂ)facted using

4.86 (d, 2H); 5.03 (m IH;
ethyi.ﬂiceta;e 5’§he{ giganic fhyer wag gzaghed t]ujely ’ClIIE.S Witb(watei idyipd 8mBghesium

sul%zgf)é hlﬁ%r %n%%f&lc%r&??dcto g&ve&hé atle co|_1|21pound as a(yellow|_s|)011d 4.72 g).
MS GESD): 36:{ Qviti 1Rk o5 ey 0, 2- oxo- oxazol i di n- 5-yl net hyl
ester (5
'H )57 1) SRy FED: 1 D garid); 48N B4 eme 1H); 7.22 (dd,

ee Upj ohn WO 94-13649) was
?)ﬁgﬁddleaﬁg&g r]rﬁ g in dry dichloromethane (400 m)
under nitrogen. Triethyl am ne (21 g, 0.208 nol) and
4-di met hyl am nopyridine (0.6 g, 4.9 mol) were added,
Intermediateth:h (5 RirSe(@aFlnercadiit daphenydk 54Tt g;%ﬁﬁﬁky)dlllsdﬁiethvl) 1,3-
Zva.i_%_g 0.199 nol) over 30 mnutes, and stirring

at anbient tenperature for 18 hours.
Sat urat ed aqueous sodi gm bi caybonate (250 m) was

added, the organic phasg epaz\\t ed, shed with 2%
sodi um di hydr ogen phg '@ m}%n%i he.
sul fate), filtered and or Ive the desired

product (49.6 g) as an oil. M5 (ESP): 254 (MH') for
(smszﬂﬁmmmmﬂdza%wg%&yl) -2, 3%{3&@1(%1??@% Iﬁﬂarfn‘églate 5,30.3

4.16 (t :
g, 4(2:# mpqxbl) was &jgre(iﬂ@ 1 41-q1.1|pxanp :Bgcxc@[ml—l)]hep'la-aﬁ ditne 4KE])3 g, 437 mmol)
was7ad'{’1%d di the'IQeactlon was heated at 100 °C overnight. The resulting brown mixture was

(00,4

filtered and the desired product was obtained as a light brown solid (14.8 g).

MS (ESP): 389 (MH") for C;,H;(FIN,O,

'"H-NMR (300Mz) (DMSO-dg: 3.90 (dd, 1H); 4.23 (t, 1H); 4.84 (d, 2H); 5.11-5.18 (m, 1H),
7.14 (dd, 1H); 7.49 (dd, 1H); 7.76 (s, 1H); 7.82 (t, 1H); 8.17 (s, 1H). |

Intermediate 7: (5R)-3-[3-F1uoro-4-(4,4,5,S—tetramethvl-1,3,2—dioxaborolan—2-vl)phenvl1-5-
(1H-1.,2.3-triazol-1-ylmethvy])-1,3-0xazolidin-2-one
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Internediate 2; Acetic acid
(5/0-3-(3-fluoro-4-iodo-phenyl)-2-o0xo-oxazol i di n-5-yl m
werlvphiest er Acetic acid (J PCT/GB2005/002040

) -3-(3-fluoro-phenyl)-2~o0oxo-oxazol i di n~5-yl net hyl
ester (Internediate 1, 15.2 g, 60 nmmol) was di ssol ved
in a mxture of chloroform (10 m) and acetonitrile
(100 M) under nitrogen, and silver trifluoroacetate
(16.96 g, 77 nmmol) were added. lodine (18.07 g, 7 1
mol ) was added in portions overp30 mnutes to the
vigorously stirred solgtio and)ﬁtl rring continued at
anbi ent tenperatur or g8 M. rENi:Q\II on was not
conplete, a furthesil;oiiOr—w Si m | uor oacet at e
(2.64 g, 12 mmol) was added and stirrin continued for
18 hours. After filtration, the m xture was added to
sodi um t hi osul fate solution (3% 200 m) and

50 LR ARRRLGAI s R T oS0 - 2%%3%ﬁlsctin-2-one

O 1 LSS 1

ac@&t%p%ﬁ gt(%ﬁi (I)lghel) canddel ﬂbl@??{dteny\@ho%}lhﬁ@ﬁﬂ‘&fk@deﬂﬁﬂdlchlcd)mpglladlum(]I)

exane nd sufficient diet et her a

aichRrE e iR 038 HD o e gusamided 18 PNPOnLp mbr The mivar
d 4.

gt L 054, BRI s v

themwmmvldzt)le (Iﬁmﬁﬁ\das) fﬂo:brec?th@&lghfc,eh&lﬁvas&daﬁt}( %lraﬂel(ﬁ%nne (2x 100

(dd, IH,; 4
ml) gbwd %vefgog%\al sqlﬁ%ﬁe anw;l eggpqr@tgd m dark';eq;duho%was pusified by

chrbﬁ%ﬁ))rgm?ﬂkr g&tl F?;?’ erl o40 4tollg % yalcc%}gte in ge)é%a;h%)tllﬁweg)legzloﬁ% geetonitrile

in dtinyl 2cantefoedive thegireduct as a crystalhne tan solid, 1.97g (98%). (noteI highly

é@a - 3-(3-fl uoro-4-iodophenyl) - 2- oxo- oxazoli din- 5-y
col p@g@@reh(tp abead Al gregdust bandgextended @lutionIryquires to obtain product).

NGB0 IR0 RE T Th 2 FRobThfa 1 e b earrD: 514 (m,

1H)Y; 2459 (ab,) 118, 7B7RUENtEt ¢WRet, Aty 75 ! then
i mredi ateIIy ?ggt ral |)sed gy fH’he adgsftllﬁgnm¢$agg ic acid

(10 M) and water (500 m). The precipitate was

' d, washed with water, and di ssolved in
Alt%hlltﬁfeﬁ ‘onet hane (1.2 L), the solution vvashed with

(5R3-31(3 RG-S RADMIENY) SR 1RR N L2250 Yk G 1§78 gbtf&{h -2-one
sulfate). Filtration and eVaporation gave the desired
(Intgrmediate §,2832,d)2.9 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
‘\>—O—
\ Br
Cl N /
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M5 (ESP): 338 (M#) for Cl OHOFI NO 3 NWR
(300MHz) (DMSO-d ) d: 3.53 (m IH; 3.67 (m IH,; 3.82
w@ cabs/1adelpy 4. 07 (t, IH); 4.70 (m IH); 5.20 (tPCT/EB2005/002040
7.21 (dd, IH); 7.57 (dd, IH; 7.81 (t, IH.
I nternedi ate 4:
[ Y5i g)-3-(3-Fluoro-4-iodophegsl ) - 2- oxo- |
, 3~oxazol i di n-5-yl | nethyl nethanesul fonate
(5i ?)-3-(3-Fl uoro-4-iodophenyl)-5-(hydroxynet hyl)-1,
5-B0iA ridhd %al%ﬁ eﬁ)Ldé KR 8 6. ﬁMl)@waJ&s%lmhbw (150
tirred |"or omet han€ (250 m)
ml)'fbil@t/dfdllbymidﬂ@or( 4fav- Eh@rosil&élmnmdd: §39v\%g, Mdiemanb) Iféﬂk@hs byes then
met hanesul fonyl chl ori

89.0
bubledd s saliioniies 20 scsoneio g, B rearign WA Wb ieh Ay to i
for § %gp%ﬁgé l'Ac[‘:t?o JQ@ Hfebd 131% ﬁlg litidd Qfte SL)%n'd%@Ereﬂpﬁtate was collected
i Uy bi'Gar boRat e an e compound Was extracted
by WRueE filiretbro rDivefilka ek Ba26Bshietl ithTdigiledgesier(2|xayrml) and then
was dried (nagne3|un1sulfate% filt
drieglorvernghtan & yaewingpyen 31108 “Hds?0 @&hiﬁ %M@tyl“ﬁg the st as a white
O%%II solid (30.3 g). Ms (ESP): 416 (MH) for
POVEFE (A8 NOBS 1H- NVROOOMHZ) (DVBO-d : 3. 24 (s, 3H):

M(do@m)d(dﬁch{lg 17, 7Bt(d. 1EH) 8.09 (4.3:H); 3273 ((s0 1ERHL2.74 (s, 1H).
(dd, IH; 7.55 (dd, IH; 7.83
NOEE: L&bhrytmtozr nmedi at e 5

(5i ?)-5-(Azi donet hyl ) - 3- (3-fl uoro-4-i odophenyl ) - |
, 3-oxazol i din-2-one[ (5

Int%r@edl Steda 9rﬁoﬁo‘p?x‘i’&lﬁ@-@%ﬁa‘l&h@d@omme

azol 1 di n- yljnetcy nethanesulfonate
(Internmedi ate 4, 6.14

|) was dissolved in
Ly V- di net hyl f or mani de (50 \\Sq Bm azide (1.92 g,
29.6 mmol ) was added and tthe r tion was stirred at

75 0C overnij gh

SAERGRT G RTERT BV PR T e
(60e%t Hyh nﬂﬁ@?} ahLe adc%'a% %&@%ngb@m aBdenazie dvdshaesl (700 ml)

wat er, dried gnesium sul fate), filtered,

follaﬁzl@l:l b9 radéition af ﬁsﬂdrb lgnnme Hylischlotide (b&)gmﬂ?orrdmab Sodium carbonate
e OMISO|Id (4.7

(ZOélg)HQﬁﬁNz;@ Qe NS ( ESP) amf the ea;ago% V&gflé s?n;ﬁ:d for 30 minutes.
Wa%@é?O(fg%),Aw sta?ﬁ 5&«5@‘5{1@ ?heﬁﬁ?épﬁﬁé wabNiiterbd28d (Aned ¥ith water (2 x

300 ml) to give the desired product (60 g).
NMR (DMSO-dg) &: 7.75 (d, 1H); 8.09 (t, 2H), 8.72 (s, 1H); 11.84 (s, 1H).

Intermediate 9: [3-(5-Bromopyridin-2-y1)-4.5-dihydroisoxazol-5-yl]methyl butyrate

5-Bromo-N-hydroxypyridine-2-carboximidoyl 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
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Internmediate 6: (5J?)-3-(3-Fluoro-4-iodophenyl)-5-(l

H1,2, 3-triazol-1-ylnmethyl)-1.3- oxazolidin-2-one (5
w0 2@5(redonet hyl ) ~3- (3-fl uor o- 4-i odophenyl ) - | PGF/GBaW6/002040

i di n-2~one (Internediate 5, 30.3 g, 72.9 mmol) was

stirred in 1, 4-di oxane. Bicycl o[ 2.2.1] hepta-2, 5-di ene

(40.3 g, 437 mol ) was addeds@nd the reaction was

heated at 100 OC overnight. The resulting brown

m xture was filtered and the desired product was

g wab 4eBo@d: byMRac(iiEMjltration and the

andgg%ﬁ(m% @fSLo)?WAcfglEEl% g%é?&tﬁm( SOOMz)  ( DVBO- d* :
filtrate9Gas(cddeenkdaped 114 v@@to(tt) yidldhe produt (@, g)2H) ; 5. 11-5. 18

SRS 0dg & B D! 1 (3 Rl AddarD: 1 @a, 1 3.54 o, 1m0
4,14 R N3 435 o %Iﬂ_sg(}l( Gn 4155 Psd Q! RIRIEYS (312, o@D o).

(IH1,2,3-triazol-1-ylnmethyl)-1, 3-oxazolidm2
-one 5/’?)-3 3- Fl uoro 4 |od8pli1en 1)-5

(InterrredlateG Zg, 515 mB)J,\) N=—
bi s(pi nacol at 0) di boron, 2.62 3 P gBr Potassium

acetate 259(25\,5/ﬂﬁ>l \
, I-[ bi s(di phenyl phosphi no) f errocene] di chl or opal I adi um
(II) di chor omet hane coifl ex, 0.38 g (0.52 mml) were

+) gsen‘?ea ggsgel%leh]aﬁ 5‘%\@ 8a§%15061i cipénpgné?ré\gﬁl lqh%nkwfét& i gadl 8@’}7 80

Et hyl acetate (150 m) was then added and the m xture
was filtered through celite, washed with saturated
Radeniic E3-(32boondo@@ridin} 2 - yloidi, fedlhgd@lsosmldﬁﬂhmthm&@tﬁﬂ@ (Intermediate 9,

T e
pHﬁé??ﬁ??Q s addeh lvmfﬁﬁ%&l’)uéstﬁﬁ%g%%ﬁ@ b clelat ?elld\lv §31tYdn. PS-lipase (1.45

to give t product ~as"a crystalline tan
g, S$@hi dat nb.19PP5§)IRMaddédartdethe nhikighd wacgandy stirredrpambiprigemp. for 42

hrs¢ Igﬁ% gqlg{;gpa%agéwp 3 uct%ﬁwa%(\j&()l engj%%ddef‘é ﬁl uél 8%1 legs extrac%d with
mclgig}@r?ﬁ_s}an%%(.’l %gldlr)dcﬁ'el);io H;%d%%g%rﬁc ]8 zlél):s wére%eﬁ%ve%é@diuﬂé')sﬂlﬂate and

evaporéfed( Thelubjeac@d 1GS)-S- (SlHrbmowﬁdamﬁaﬂ) -4 SHdihydrisoxazol-5-yllmethyl

- 3- (3- Fl.uoro-4-iodophenyl )
butyratepvas isolpigd gia fla |Cﬁ>§tﬂﬁw)r0ma@gwg¥ 67:1 hpxans: gyl acetate) as a clear
yellow oil, 36.4 g (45.5%).

Intermediate 11: [(55)-3-(5-Bromopyridin-2-yl)-4,5-dihydroisoxazol-5-yllmethanol

O’N\ N—
HOM}&

[(5S)-3-(5-Bromopyridin-2-yl)-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 in vacuo to ~100 ml total volume. Water (~50 ml)

was added, and the white precipitate was collected and rinsed with water. The filtrate was
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(Internediate 6, 5 g, 12.9 mol ), pinacol borane, 2.9
m (20 mmol ), triethylamne, 5.4 m (39 mmol), and
wo ea@ngiaechl or obi s(tri phenyl phosphi ne) pal | adi ureT/GB2G05/002040
0.92 g (1.3 mmol ) were dissolved in dioxane, 70 m.
The m xture was heated at 100 OC for 90 mnutes to
gi ve a black solution, which.g|ms concentrat ed,
di ssolved in ethyl acetate, washed with brine, dried
over sodium sul fate and evaporated. The residue was

exfridted ivade BythCRIyPHEL AL BP aﬁ§'1£§e?@w91%l 9 ﬁy?néf/fiv sodium sulfate

met hanol in dichl oromet harfe wi tth 1% t am ne

ang evapordied. pFlodwedid resdee Wisptuilebtedand ﬁﬂédddwt}BlG. Ighexane: ethyl acetate,
Interned
thenh &? &i?fp‘%ﬂ? meﬁg]tléfg}ergglgg%p ,bp{pé@,ﬂrymg in vacuo to give the title compound as

e e M A3 0

isoatbd ivtas presedt. {aly ©#dA30¢CENL0T gl (BRhethafol)295. 5 Mol ).
HO _oas was then bubbled in the ﬁolutlon fop 20

te was

fer cake was

col | ected by vacuun1éllt . \The
washed with distille (2 xN 0 mM) and then
30 inches

(oS TR L R Sl S 1, 4 516

A B o e ifine U e, 267 o

and ¢areomtettail ridia(9 ral; B ammqly wiethi dtide® asdth ahidl ity lGl@s Op¥rdtEat room
et a

5-Bro i di ne-2- carbaldehyde (X. wang
tempg{qt ng?ﬁ %ﬁoq_rét f ¢ solution \(vmyentlnggamiggxglﬁe@@@ f@sh gepmatography

(s1Hv\z,*aattsglsg1 7185 f‘ﬁg egc n@)ﬁ JELBEROL i %Zﬂ%ﬁ{x BRAuNS YRS Ola 3.9 ).
_M_D@gy&cm@mdm ﬁeﬂ&}g; 4483 fmjﬁagﬁ 1fﬁodlswtad 1H); 7.90

arbonate (20.5 g, 193.2 in water

c
(d, }H¥H0%6H Hhe reacti on was stlrredfor 30 mnutes

Water (500 m) was then added and the precipitate was

filtered and mashed Wi th mater (2 x 300 n1) to give

ZT

N\
e N \—Q/N/NkN

5—Bromo-2—[(SS)-5-(chloromethyl)-4,5—dihydroisoxazol—3-yl]pyridine (Intermediate 12, 0.40
g, 1.45 mmol), methyl amine (2M solution in THF, 8 ml, 16 mmol) and tetrabutyl ammonium
iodide (2 mg, catalytic amount) were combined and warmed in a sealed vial to 100 °C for 5
days. The solution was concentrated and purified by column chromatography (silica gel, 0 to
10 % methanol in dichloromethane) yielding crude { [(55)-3-(5-bromopyridin-2-yl)-4,5-
dihydroisoxazol-5-yl]methyl }methylamine as a waxy solid (160 mg). This material (155 mg,
0.57 mmol), (5R)—3-[3—ﬂuoro-4-(4,4,5,S-tetramethyl-l,3,2—dioxaborolan-Z-yl)phenyl]-5—(1H—
1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one (Intermediate 7, 245 mg, 0.63 mmol),
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I nternedi ate 9:
r 3- (5- Bronopyri di n-2-yl ) -4, 5-di hvdr oi soxazol - 5- vHet hy
WO 2(matiwioat e 5- Brono- - hydr oxypyri di ne- 2- car boxPei/a8g005/002040
chloride (Internmediate 8, 46 g, 195.7 nmmol) was added
to EtOAc (200 m) followed by addition of allyl
butyrate (145 m, 1020.4 molgg.and the sol uti on was
cooled to 0 OC. Triethylamine (30 m, 215.8 mmmol) in
Et OAc (100 m) was then added dropw se over 1 hour.

B3 h
RSO0 R LD SN el ot o

mg, 85V euimbl) weae wperideldtln ml\ﬂE(Bl Hﬂ'l):hgidhﬁatéﬂdwﬁ ml)g ’M@Smxture was heated
at g@l—%ﬁﬁ( rated éql o u qed Mtl)g ‘ygt % spr Ol pga?:};on( ghgaqge(l{ After drying the
sﬂ@E'gel lﬁrdgllve(é:qgrf {H%)r?egg‘nzﬁ $va§ ggt(ra%{é'h d%éc&)gtolc%ﬂj(raﬁ Eﬂrf)%atography [silica

ge:181 8120 H@ mietHanoll 1nt(m%md¢tammlé@n dlchlé)r%m%thane)] The 1|nat56na]| tlius
-3-(5- 4,5
obg(q,&%) WS ég?%t%ﬁg _rpl}etlilag]@ et%}glﬁ}gaﬁ é]ld 1&)55001'93% géglét@_jat@% and rinsing
i
oiESIRAILSED Wb SR BT B S

meltingpatintr 21 °C.I nt er nedi ate 9, 80 g, 0.244 nol) was

sol ved in_acetone (4 and 0.1 M potassium
M—%ﬁ&@ﬁﬂﬁlﬂl&ﬁﬂw &} HaFN)Osas added with vi gor ous
—M&Q“M&ﬁ%@tﬂsﬁée? (e had a2 oD S.67 o,

3.96i(dd, UED; 186 (e 4/86td, desai(xﬁnﬁq)eﬁtwt(ﬁmﬂ)f f&%@ 1H: 7.59 (dd,
hrs. The solution was diVvided into qual vo
1H); 27 @ (t b 7g8dk MR 8 St t(d.adied. O&(d,hlﬁﬂ) 6!1I8c(s JOIEEY, R2Abg, AH); 8.84 (s,
Hi 1 L), the pooled organic phases were dried over
sodi um sul fate and evaporated. The unreacted
[ (5S)-3-(5-bronopyridin-2-yl)-4,5-di hydroi soxazol - 5-yl
] met hyl butyrate was i solated via flash colum
ample ) 451%):-5-6hb hozlmat-al_rﬁthals-485-dilﬁ/ﬂli'01soxazol-
medl ate 11

| met hanol | E
[ (55)-3-(5-Bronopyri dyn-2- 2 |hyd oi soxazol - 5-vyl
(It el 6088, 0.051 nol)

] met hyl but W :
was di ssol ve EI 50% qUeRHS sodi um
hydr oxi de (3. , 0. 068 nmol ) was added. R sal ution
was stirred at RT for 15 mnutes, IMHO (75 ) was
oIIovvedb oncentration in vacug to -100 ni
4*{@%52?-@&??}{}%1) r\yyﬂ- T)(4g dyoisoxazol-5-yllmethyl jmorpholine
(Intermediate 13, 325 mg, 0.99 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, 350 mg, 0.90 mmol), potassium carbonate (420 mg, 3.04 mmol), and
tetrakis(triphenylphosphino)palladium(0) (120 mg, 0.10 mmol) were suspended in DMF (5
ml) and water (0.5 ml). The mixture was heated at 80 °C for 30 minutes, allowed to cool, and
filtered. The solids were rinsed with acetonitrile and the combined filtrate was evaporated,
redissolved in aceonitrile and adsorbed on silica gel. The adsorbed material was purified by
column chromatography [silica gel, 1 to 10 % methanol in (20 % acetonitrile in

dichloromethane)]. The material thus obtained was stirred with hot methanol (20 ml) and
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was added, and the white precipitate was coll ected and
rinsed with water. The filtrate wasextracted tw ce

wowak/1etoby| acetate, the organic | ayers were ppol/682005/002040

dri ed over sodium sulfate and evaporated. The solid
resi due was collected and rinsed with 10: 1 hexane:
ethyl acetate, then conbined_g4th the initial
precipitate before drying in vacuo to give the title
conmpound as a white crystalline solid, 12.3 g (93%.

dikebddraith biRHL1 8Rad 9 ﬁ?ﬁiv&ﬂt‘tﬁg‘bﬁ?@oéaxbf lgxisu'igé;ﬁ}tﬁ d}ethyl ether. The

i somer was “present .
tltmn@nuhd was thuelohmdledtae afl Bff-white solid (154 mg): melting point: 230 °C.

M§ %r ono- g%g > %}I(%gﬁzrzet heél) 4, 5-di hvdr oi soxazol -3

HL 4%0( " SRERRYL );Ht ?%71%91@[ D: %g%%?ﬁ gf"‘éﬁi' 1854 54 (dd.
IHj; $§6I(bm,d4H)1 3m6qhﬂon@mtzl9qnqm8@86‘(a 2H); ‘é .94 (m, 1H); 5.19 (m, 1H);

enyl phosph mol) and car bon
7. 4&@ Hﬁflarﬁ%éd(ldiw 6948 12%7 y6 werlél),awﬁeéd 4F0; 8.0% (d, 1H); 8.18 (s,
ggygf s stirred at roomtenperature for 2 hours.
"Uti'on was concentrated and purified by flash
chromat ography (silica gel, 7: 3 hexane:
d|chloronethane to yield the title product as a white
mplei3a: E-{BOES .um m lin-4-dim8éthd’P)-4,5 il roisoxazol-

I 90 (d,
3l_2xazolld1n- -one,

ygcro%h[(ﬁldﬂg;mro 4- (6 ((58) 5- r(rret hvl am no) net hvl | - 4, 5-
I hvdr ol soxazol a- vUpyri di n-a-vDphenvn-S-d

-igh-triazol -1 -yl methvD-1 - oxazI|d| n~-one

5-Brono-2-[ (5 5 (6tho i dr oi soxazol - 3-
yl1pyridine ¢1n di 2 A NL. 4% nmol ),

met hyl am ne 2 3 m —46 nyed) and
tetrabutyl ammDni um iHeHi de (2 ng, cat al yt @ nt)

were comnbi ned and warned in a sealed vial to *T00 0OC

(5RDQ>£(35F16161§634 {élﬂ@ss?gt(kﬁd 11\9@& ﬁl?é?ﬁﬁf‘hrb"a%ﬁ?dxai%g Pt B BSridin-3-

by col unm chromat ogr aphy |ca gel
1} phenbibrio( 1 H-h,2c8- umzoluabghndmyie) 3ym)ellzd]i1dlg Zoned@xample 3, 1 g, 1.97

2-
momiGE Vb S SURG 1 B R e £y Plasehane] & TBXDME (5 ) and
t I
iRk, RSOIRUSDE! Hyditonihe it yTTBlokigy ip gioxane,
0.5 mjl &mmol)/W)ls adck:dyiln]i {lfe— c(ld:ar Isblution was d11uted with diethyl ether (30 ml) to
3-triazol - -1, 3-oxazol i di n- 2- one

givg ‘1‘ RESBPHER- athe %)hd% Wﬁrwl egfed Finsad Mithskethysithanand dried under
vacGithRP5E4E1d %

tetrakis(f rt‘i’%%e}%)% ﬂﬁhjcgél I%mr;:‘g 4 ‘?@S"hltﬁ(sayd %’glﬁﬁ)mﬁltﬁgf’mm 242
°C. mml) wer e suspended in DM (3 m) and water (0.3 nl).

The Xt u ed
MS (e ectros ra 508 (M+1) for C35H,6FN,04
'H-NMR (300 MHz, DMSO-dg) 8: 3.18 (bm, 2H); 3.33 - 3.55 (bm, 4H); 3.72 — 3.88 (bm,
4H); 3.95 (m, 3H); 4.30 (t, 1H); 4.86 (d, 2H); 5.19 (m, 1H); 5.37 (bm, 1H); 7.42 (dd, 1H);
7.59 (dd, 1H); 7.69 (t, 1H); 7.77 (s, 1H); 8.02 (d, 1H); 8.09 (d, 1H); 8.19 (s, 1H); 8.85 (s, 1H);

11.17 (bs, 1H).
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at 80 OC for 1 hour and then conbined directly with a

small portion silica gel. After drying the silica gel
wap@eniepacuum the material was subnitted di r eR€T/GBR@®5/002040

col um chromat ography [silica gel, 1 to 20 % net hano

in (20% acetonitrile in dichloronmethane)]. The

mat eri al thus obtained was tg0-turated wi th nethanol:

diethyl ether (1: 10) followed by filtration and

rinsing with diethyl ether. The title conpound was

| 4-dihg droisoxazol-

314(d n 5.3 (dd, TH): 5.67 (dd, IH: 3.96 (dd
hﬂ-ﬂé&'ﬂﬂl@@ﬁt IH); 4.86 (d, 2H); 5.05 (m IH; 5.19
(m IH), 7.42 (dd. IH): 759(d¥1| ;g 69 (i 1.

7.76 (s, IH; 801(%(:{\.1 : ;| 8.18 (s,
IH:; 8.24 (b 3 ) I 3:
(g?w) 3- (3(@ . 7pholi{i - 4ng ret hvl)
-4.5-di hvdro azol N\)
3-yl I pyridm 3- vI}pheny[) 5- (1 Jy-1
2, 3-t I -1-yl methyl) 3- lid -
To qipiiensy! Bsmplar RSOy i HIEIo i ppeetin Ay dRIesaaLape €11, 20

mL Wa ?E&e?éfn}}%g{@{l %}ﬁ‘mﬁ%@iﬂ? Hﬁé’ététa%ldléwﬁé@ ﬂE? fl‘hggcilvent was

uor 4455tetrarrethy
evaﬁb@t@ﬂbﬁhﬂ@ﬂ ﬁﬂuc%d)ﬁréspllile myltl }hefreélﬂue codlstﬂled tw1cc with a mixture of
2,3-triazol-1-y Soxaz

1somrpmn@1/m§ajpra(tlel 2x ggb) rfghe 1@s1§@e Wﬁ%‘il)gs E@F stﬁpropanol/ water (2:1,

20 1?12{) ?P ﬁ)%% y tepcﬁb cﬁ@riﬁ.ﬂ ) acio?c[]%o%ro %Bol 2102161L) The sohél was

colmehb \mw:zﬁmtamm@e dnw rElced predbyre aruB WEtoegivé B6’5mg1 of the
The mxture was heated at 80 C for 30 m putes, allowed

hydrebrewide, sakiref Expinplerteap. a qheurkess s, w2280 P& i t h

toni tril filtrate was evaporat ed,
—Sg‘égﬁg%%?f@@dﬁ?ga(ﬂ%@gﬁ {i?sﬁj(é 6&’1 adsorbed on silica gel.
'H-NMR GBI DM OLdpb: BB (Bral D), acshy3 6@ (BATUET); 3.70 — 3 84 (bm,

cnrorratography [siTica gel, 1 to 10 % nethanol in

AHYBet 6,01 (mi, BH);i4n30it.cHiDo A Soethzihe P19 (Whd Hial.80 (km, lt g 43 (dd,

H Al s W B i%y% CRPIE {}%&ﬂ?ﬁ 3360 e B9 (5, 1HD; 885 (s,

tikabs Qnand rinsing with diethyl ether. The title
IH; 1b 13a(nd wzgs thus obtained as an off-white solid (154
rTg) mel ting point: 230 OC.

Example 3c: _(5R)-3-(3-Fluoro-4-{6-[(55)-5-(morpholin-4-ylmethyl)-4.5-dihydroisoxazol-

Imethyl)-1.3-oxazolidin-2-one

= K
N =
o/\\ 07N\ \ / N o)
\\/N N /NQN
CH,SO,H N\)

(5R)-3-(3-Fluoro-4-{6-[(5S)-5-(morpholin-4-ylmethyl)-4,5-dihydroisoxazol-3-yl]pyridin-3-
yl}phenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one (Example 3, 100 mg, 0.197

mmol), was dissolved in 1: 1 acetonitrile: methanol (50 ml) with warming. Methanesulfonic



M5 felectrosprav): 508 (MH) for C25H26FN7O4 1H NWVR

(400 MHz, DMSO-dg 6: 2.47 (bm 4H); 2.56 (m 2H); 3.27
W@ oabs/11delrt 3.54 (dd, 5 IH); 3.56 (bm 4H); 3. 9BCT/G#2005/002040

IH; 4.29 (t, IH; 4.86 (d, 2H); 4.94 (m IH; 5.19

(m IH; 7.42 (dd, IH); 7.59 (dd, IH); 7.69 (t, IH;

7.76 (s, IH),; 7.99 (d, IH,; 8mB5 (d, IH,; 8.18 (s,

IH); 8.81 (s, IH. Exanple 3a; (5

) - 3- (3-Fluoro-446-r(55) - 5- (nor phol i n-4-vinethyl)-4., S

acﬂﬂl (0\5VIHoR A ZR ImetHeld o B-0MNRY, 10, Pinkioty WhsRIRA YA - didar solution was
2,3-triazol-1-yl msthyl) |, 3- oxazol 1 di n-2-one.

comfrg@mt@,li) &d agddiluieq with ethyl ‘acetate to give a suspensmn The solids were

coleled et S at Rsiao yrl dl SR Yoy B9 T i e i
| di

coiripEglgl?r?p zi%eetngdfﬂMﬁte so]Yd {}‘@b qﬂ{é))n’léltu%g ggiﬁ? g:6§ S Ic}l6\8/ g%o Inﬁ .

M é@&(Mmli fqu(bslaﬁFM% nmet hanol (5 m), DWF

h led t
'Hy LIT5 Kt T o S e 3.56 Lo, 4103 3.64 —

3, 921(bm2413[‘7t§§ %ﬁﬁﬁﬁﬁgzﬂ% Ethglérf %fé(tds%f@ Rt i) 5.28 (bm, 1H);

diluted w t | et
7.42(dpeliFE); 3159 (Efdhei}B)o’V joelst, WE:€7. TD(s|, eHy;e8i03 (d, mﬂgoh YO td) 1H); 8.18 (s,
H? éﬂ/ ther and dried under vacuumat 50 OCto giv
Stll Hrdbhd s an of f-white solid (909 ng)
mel ting p0| nt 242 20 0OC. M5 (electrosprav): 508 (M)
for C25H26FN7O4 1H NWR (300 MHz, DMSO- AO d: 3.18 (bm
ntﬁ@ggdlﬁteBIB -4-3L(59)-3- i i isdidzol3.- 95

3. 430 (t TH; 4.86 m :
€ 7.42 (dd, IH); 7.59 (dd, IH): 7.69 (t,
'8

|H); 7.77 (s, |H): 8.02(de |H);|8.1g
, IH; 8.85 , 25 . Exarrpe3:
G s wﬁ W
) -

3- (3- FI uor o- 4- { 6- k(58)~ (norphd\iln4v|nethy|) 4. 5-
di hvdr oi soxazol -

-Baemmzpym)eb (chBoryb By b hﬂ@dfdlédxlazca ﬁylt]fiﬁrﬁﬁ&' (0. 30\% T8 mmol)

3-oxazol i di n-2-one, hydrobrom de salt To

moégp]d@q @ﬂ bt-> pxaeh tétr%?u(fﬂmlum igdider(d ngj catalytlc amount) and
DMSQ?@r ﬁBWé}L Ol%bﬁlhhgn&) \rzrvl:“a%mhec{1 to 1(1% & "for ?6 hours. The solution was diluted

with water and extracted twice with ethyl acetate. The pooled organic layers were dried over

sodium sulfate and evaporated to give crude title product as a waxy yellow solid (345 mg).

MS (electrospray): 327 (M+1) for C;3H;6BN;0,

Example 4:  (5R)-3-[3-Fluoro-4-(6-{ (55)-5-[(4-methylpiperazin-1-yDmethyl]-4.5-
dihydroisoxazol-3-yl}pyridin-3-vyl)phenyl]-5-(1H. -1,2,3-triazol-1-yimethyl)-1,3-

oxazolidin-2-one

1-{ [(5S)—3~(5-Bromopyn'din—2-yl)-4,S—dihydroisoxazol-S-yl]methyl}-4—methylpiperazine
Intermediate 14, 360 mg, 1.06 mmol), (5R)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-



nm.) was added under vigorous stirring HBr in acetic

acid (33% 0.3 nL). The sol vent was evaporat ed under
wo edsaed2pr essure and the residue codistilled peI/G82005/002040

with a mxture of isopropanol/ water (1:1, 2x 5 nl).

The residue was di ssolved in hot isopropanol/ water

(2:1, 20 nmL) and product precepitated by addition of

cold isopropanol (20 nL). The solid was collected by

filtration and dried under reduced pressure at 48 0C
dlmbgrrdlfael B§Pphenyttts-t mlwh@ibpmyﬁﬁetﬁgﬂbll Nbx EX4IRL Lok

a colourless solid, np >280C

(I'{ts'rleeflla@s% Ba0 g, 669 r(lml)) pcftmmmsaﬂzw@&om R (:300), and

teefRsgeriPMERAGhobptno Jaffitoblh (£38 g o 1 minagly Vs Sgberidet in DME (5

ml) kid wéteB
% g% wI ﬁl) @) 57 ﬁlsl)g 21?)6 mﬁ(t%b@ v&(a@heitt@ﬁ at ) ﬁ?f&%‘n%l{rl}i@es eﬁ%‘x‘x}%d to cool,
5 adspriesl digectly pmto sflickQze] aind dlrlr@d; m&adﬁb (’Ehe ddshrbed nBier{a was purified by

colobly o Shadig Ry 5160 e OBO R SRR 9,20 % Aoyl

triethyIx@ieiif @i@h?&bmefﬁaﬂé)? pYHé ﬁb{éngl' t}ﬂh% Blgt glvag s{ulrgd whth hot methanol
2,3-triazol-I|-vlnethv . 3-0Xxazo

(IQmi)md@lgluteﬁomﬂcdlaﬂlyﬁethw (’60 ml) followed by filtration and rmsmg with diethyl

51,2 3- Fl uor,0- 4- 5 5- (mor phol i n
et T R GEamRcRE S SIS PHERE] i oa Wi FelichiDp ) nelting point
10 218¥¢, 2, 3 triazol-l-ylmethyl)-1, 3-oxazolidin-2-one

(Exanple 3, 100 ng, 0.197 nnDI) was dissolved in 1: 1

_Sa@mm&l it hpfioo C,(FHOFXHO; Wi t h war i ng.

s quonl cac:ld 0.5 Msolution in nethanol, 0.4

- 39-dd §e d- 2By, HH)cd. 2% fbre 5TH)X B8 (MsLH); 3.29 (m,
0 . . | ta
ZH?%nﬁe erPﬁF(ésépe déi B %@S(t éj{)r%gg@%ﬂc%bﬁﬁa 35 9e(m 1H); 7.42
(dds uﬂsadswddhm; 9 @mvaﬁqmqmr 799 (4 Ngey smqauﬁll)ag 18%s, 1H);
88?%§t0 give the title conpound as an off-

dHy) nelting point: 165 - 168 0C. M
felectrosprav): 508 (MH) for C25H2 FN7O4 1H NVR (300

Mz, DVBO-dO d: 2.28 (s, 3H): 3.19 (bm 2H); 3.40 -
.m .

15

mﬂh&%&wﬂ(dd | H): 7’59(ad IH); 7.69 (t, IH):
7.77 (s, 1H: 8.03 (d, IH): 8N10(d IH)' 8.18 (s,

~y \_/

20 5-Bromo—2-[(5S)-5—(chloromethyl)-4,5-dihydroisoxazol-3-yl]pyridine (Intermediate 12, 0.30
g, 1.09 mmol), 1-methylpiperazine (0.9 ml, 10 mmol), tetrabutyl ammonium iodide (2 mg,
catalytic amount) and DMSO (1 ml) were combined and warmed to 100 °C for 20 hours. The
solution was diluted with water and extracted twice with ethyl acetate. The pooled organic
layers were dried over sodium sulfate and evaporated to give crude title product as a waxy

25 yellow solid (360 mg).

MS (electrospray): 340 (M+1) for C;4H;0BN,O
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IH; 8.85 (s, IH); 10.02 (bs, IH). Internediate 13:
4-{r(55)-3-(5-Bronopyridm 2-yl) -4, 5-di hydr oi soxazol - 5-

W@ novetbvoinor phol i ne 5- Brono-2-[ (5 PCT/GB2005/002040
1S)-5-(chl oronet hyl ) - 4, 5-di hydr oi soxazol -3-yl ] pyri di ne
(0.30 g, 1.09 nmol ), norpholine (lg, 11.5 mol),
tetrabutyl amoni um i odi de (-83.1y, catal ytic anount)
and DVSO (1 m) were conbined and warmed to 115 OC for
16 hours. The solution was diluted with water and

%@feaj‘:t egrzgg ﬁﬁ%ﬂo}&@ﬁﬂﬂﬂ@ﬂﬁh?ﬂroﬂ@tﬁ@ﬁhﬁﬂo@@%&ﬂ,s-
r sSodi um Su ate and evapor at e
dihydraisoxazelr3rgBp tiidine3-yHpbermyl}-5<1H- - 1,3-

(345 ng). MS (el ectrosprav): 327 (MH) for
_‘@&M%&EBOX 2 Exanple 4: (5

)-3-r3-Fluoro-4-(6-{(5")-S-r(4-ngethyl pi pepazin-1-vl)ne
thvll-4,5-
di hvdr oi soxazol - S y<D1’r| i n- 3
zol -1 -yl met hvD- - gxaZol iNi n/2- 0
-{[(5S') - 3- (5- BNe®dpyr i N’
di n- 2-yl , b-di hydr oi soxazol - 5-yl ] net hyl \%
}-4-net hyl pi perazine Internediate 14, 360 ng, 1.06
-yl)- amino)ethanol
2- ({@39)3 (35 lfgon%crpggfhél %y]( 44 54dlShy(SirotlSeotxf?l éor%est ]methyé - dI)OX abo
(Inte@hrdiate ¥5,)315any, 1.05medol), (SR)-3-[3-fluoro-4- (4 4,5,5- tetramethyl 1,3,2-

dmmwéaﬁ@&f ﬁér?ylﬂ g%@nﬁ%’gyg@é lfﬁl}gfé y pio? oRefqie2 one

(In e%[rﬁﬁga% ?,( ébziﬁ% ﬁm@ ?ﬁ% lel'n]ada.g:I ﬁ%e 6420 m§03 .04 mm?l and

tetrﬁﬁﬁdtﬁpm&@hﬁqﬂ]ﬂﬁﬂptﬂﬂtdium(m/ﬁ zofmgnO) 10ammowame s(l@eﬁded in DMF (5
m xture was heated at 80 OC for 60
ml)aﬂnIdOWé@r (0& wBo(The mizwswVBLbeagd %S¢ f9R S minyies 4llgpd to cool,

oo o oo YRGS TG RHIPPREE. TR ST e BepH VAl i
coliBh RARMhatbgra }%q)sﬁbcagslt @b RO n% Riethbfioltini(20 btyécﬁmnnﬁla 1%
di chl or onet hane he material thus obtaine

trlesltylarrmead lmdltchlonunethmehh e aterig thussehiained W@lwnwdt With hot methanol

(10rrp % & l Pi”@ﬁ Cg‘f'tﬂﬁ e)tlé?rﬁéb m\fﬁﬁ)llg%r {1'bgtf 2k o%rbngqglsmg with diethyl
ethtf U&e"cﬁt@doﬂ%%u% wal (s fobiitddens a8 lofftwhild &lilH)UO i)t tnelging point:

poi nt M5 (el ectrosprav): 521 (M+l) for C2
190£8FN8 O3
MS (electrospray): 482 (M+1) for Cy3H24FN704
'H-NMR (400 MHz, DMSO-dg) &: 2.64 (t, 2H); 2.78 (d, 2H); 3.29 (dd, 1H); 3.45 (m, 2H);
3.50 (dd, 1H); 3.96 (dd, 1H); 4.29 (t, 1H); 4.53 (t, 1H); 4.85 (m, 1H); 4.86 (d, 2H); 5.18 (m,
1H); 7.42 (dd, 1H); 7.59 (dd, 1H); 7.69 (t, 1H); 7.76 (s, 1H); 7.99 (d, 1H); 8.05 (d, 1H); 8.18

(s, 1H); 8.81 (s, 1H).

np8- bH—I""-tria

NQN

Intermediate 15: 2-({[(55)-3-( 5-Bromopyridin-2-yl)-4.5-dihydroisoxazol-5-
yllmethyl}amino)ethanol




10

15

20

25

1H NVR (400 MHz, DMSO-d*) d: 2.22 (bm 4H); 2.55 (bm

7H); 3.25 (dd, IH); 3.29 (m 2H); 3.52 (dd, IH); 3.96
w@ cabs/1adelpy 4.29 (t, IH); 4.86 (d, 2H); 4.92 (n®PCT/EB2005/002040

519 (m IH; 7.42 (dd, IH); 7.59 (dd, IH); 7.69 (t,

IH; 7.76 (s, IH; 7.99 (d, IH); 8.05 (d, IH; 8.18

(s, IH); 15 8.81 (s, IH. Inggrnediate 14,

| -{r(5S)-3-(5-Bronmopyridin-2-vl)-4,5-di hvdroi soxazol -5

-yl 1mret hvl} 4- et hyl pi perazine 0

- B- I

S s e e PSR4y IR (frefatate 12, 030
g, 110911@11{@3{) pihpes] amineg06GnD 917 mmb), mmabl)tyl dretoaiunt gpldlde (2 mg, cataly‘tlc

R B oo R B i i e
wa (\%ﬁl&%@%ﬂfl 'r\])&geir\ﬁdﬁﬁ egfrééfé(f&!v Xgl’ﬁe pogfﬁcg?aﬁfg %%&1}&?& anic layers were

acet organi aye
dristesver sbdigd saM@e an@evaparaed foaliee ande eilapoiatted atvoaxyi yelow solid
crude title product as a waxy 5 yellow solid (360 rTg)
(31pmglel ectrosprav): 340 (MH) for CL4HL9Br NAOExanpl e

Méé?r%iﬂ%?o&-%ﬂéfﬁggﬁ@f?’??% hvdr oxyet hyl ) ami nol net

hvU- 4, 5- di hvdroi soxazol - 3-vl) pyri dm 3-yl | phenyl }-5- (I
-1, 2 3 triazoi-I-vl met hvl )t-l 3- oxalzlol i di n_ 2- one

Ex$ b
y_hiﬂé@]ggxﬂd 1}13&1‘0'?) l?gn&h { h%t t%{a%pi a\‘fil%et%@l) l?’% %xg%hdln-z-one

(577?) - 3- [3 fluoro-4-(4,4,5,5- tetrFamethonl 3, 2-
di oxabor ol an- 2-yl ) pheny ] - 5
H 1,2, 3-triazol -1 -yl ft 3

i N©2-o0ne

(Internmediate 7, R50 4 po i UMy
car bonat e (\Algﬂ\n‘ﬁ, 3.04 mml) and N
tetraki s(tri phenyl phosphi no) pal | adi un( 0) (120 , 0.10

- SRR G R A el e
(Infeé?nfe@fite 16938RE A Gl MaRYY, Y5 OM- -ﬁubﬂoaa(mb‘ Satﬂdalﬂéﬂh I:il 3,2-

in vacuo. The adsorbed materia ur|f| ed d}/
dloxzthomiam@@rlh}hhlyyll -§i(LHela2, genazoi—lndmzm -8 O(HP_O

RS T i e
tetrﬁﬁts@ﬁﬂfélnylphosph1no)pallad1um(0) (120 mg, 0.10 mmol) were suspended in DMF (5
ml) and water (0.5 ml). The mixture was heated at 80 °C for 60 minutes, allowed to cool,
adsorbed directly onto silica gel and dried in vacuo. The adsorbed material was purified by
column chromatography [silica gel, 1 to 20 % methanol in (20 % acetonitrile in
dichloromethane)]. The material thus obtained was stirred with hot methanol (10‘ml) and
diluted with diethyl ether (60 ml) followed by filtration and rinsing with diethyl ether. The
title compound was thus obtained as an off-white solid (190 mg): melting point: 230 °C.

MS (electrospray): 494 (M+1) for C,sH,3FN7O3

'"H_NMR (400 MHz, DMSO-ds) 8: 0.88 (t, 3H); 1.31 (m, 2H); 1.52 (m, 2H); 2.81 (t, 2H);
3.06 (d, 2H); 3.35 (dd, 1H); 3.63 (dd, 1H); 3.96 (dd, 1H); 4.30 (t, 1H); 4.86 (d, 2H); 4.99 (m,
1H); 5.19 (m, 1H); 7.42 (dd, 1H); 7.59 (dd, 1H); 7.69 (t, 1H); 7.76 (s, 1H); 8.01 (d, 1H); 8.08
(d, 1H); 8.18 (s, 1H); 8.84 (s, 1H).




(10 n) and diluted with diethyl ether (60 nl)

followed by filtration and rinsing with diethyl ether.
wab@stiidoke conpound was thus obtai ned as an of PETHEBR@5/002040

solid (170 nmg): nmelting point: 190 OC. M5

(el ectrosprav): 482 (Mtl) for C23H24FN7O4 1H NWVR (400

MHz, QWSO d*) d: 2.64 (t, 2H.es5-2.78 (d, 2H); 3.29 (dd,

IH; 3.45 (m 2H); 3.50 (dd, IH); 3.96 (dd, IH); 4.29

(t, IH,; 4.53 (t, IH);4.85(mIH);486(d 2H) ;
Infarﬂ&d{m 16HN-{[(5 rriding

Yﬂ@&tﬁﬂw IH). Intermediate 15: _
2-({r(5S)-3-(5-Bronopyri di n-2-v|\||)-4, 5- di hvdr oi soxazol -

yl-ri nmet hyUam no) et hanol 5- qurm 2-1 (59) - & &t or onet hyl )
-4, 5-di hydr oi soxazol - 3-yl¥ ine (YAfernediate 12,
0.30 g, 1.09 mol thanolamne(06n1 9.7 mmuol),

d 2 , catalytic anount)
I%Fet ro?ﬁt\%té%l §%%P&%?ngéﬁlhﬁ(éhoggwmhﬁﬂﬁém@nq dmtemddiate 12, 0.30

L L e T A —

ambamge asd DRSO qI hﬂﬁwél‘é%bnﬁﬁﬁdléﬁﬂ stkhad & FREPCENRRO 'h%hn%d The solution
give crude title product as a waxy yellow solid

wa§ éli'ste%ﬂ)lth water asidexirpeted veiog wit@thyl kedtitef Ghe pooled organic layers were

i S0 Bt R BBy el e arosf syl solid

(336|mg'>)- :
prldln -vl)-3-fluorophenyll-5-(ml,2. 3-triazol-I-
10 M 13107 bl fiod Cret s O _ _
N-{[( 5)-3-(5- Brorropyr|d|n2yl) 45d|hydr0|soxazol-5
I

15

20

25

H . .2, -trlazoI-I-yIrrethyI)-I 3-oxazol i di n-2-o0ne
g)@@f-’-]‘r“?!é‘-iiﬁ\‘%8$ate 7, 350 ng, 0.90 nmol), potassium
carbonate (420 ng, 3.04 mmol), Aand
tetrakis(triphenyl phg$ph| di un( (120 ng, 0.10
mol ) were nded i i ‘ ang”wet er (0.5 nl).

The m xt ure Wwas \heg C : teg,,\ al I oned

to cool, N \)
4-{[(55)-3-(5-Bromopyridin-2-y1)-4,5-dihydroisoxazol-5 -yllmethyl }thiomorpholine
(Intermediate 17, 280 mg, 0.82 mmol), (5012)-3-[3—ﬂu0ro-4-(4,4,5,5-tetramethy1—1,3,2-
dioxaborolan—2—yl)phenyl]—5-(1H—1,2,3-triazol—1-ylmethy1)-1,3—oxazolid1'n-2-one

(Intermediate 7, 349 mg, 0.90 mmol), potassium carbonate (340 mg, 2.46 mmol), and
tetrakis(triphenylphosphino)palladium(0) (95 mg, 0.082 mmol) were suspended in DMF (5
ml) and water (0.5 ml). The mixture was heated at 80 °C for 1 hour, allowed to cool, and
filtered. The filtrate was combined with silica gel and dried in vacuo. The adsorbed material
was purified by column chromatography (silica gel, 1 to 10 % methanol : dichloromethane).
The material thus obtained was dissolved in warm methanol (5 ml) and dichloromethane (5
ml), the solution was concentrated with heating to 5 ml, and allowed to cool, yielding a

precipitate. The solids were filtered and rinsed with methanol, water, again with methanol,
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adsorbed directly onto silica gel and dried in vacuo.

The adsorbed material was purified by colum
w@ boosiretoogr aphy [silica gel, 1 to 20 % net hanoPCT/GBE®S/002040

% acetonitrile in dichloronmethane)]. The material thus

obt ai ned was stirred with hot nethanol (10 m) and

diluted with diethyl ether (68¢-n) followed by

filtration and rinsing with diethyl ether. The title

conpound was thus obtained as an off-white solid (190
thefrgdleth ¢thémGd[Ried tin va38. AGe g

mf:-‘or g digied in vaodd, Tk N&M@zgﬁllp&%d Q§tplrhﬁ¥))bta131%é 858 Iéoff white

SOE@ (I59mg): meing pint2 P2 - 225°C.(m 2H); 2.81 (t, 2H);

3 (dd, IH: 3.96 (dd,
Mslgégctﬁg g;élyp)S% +q)go gfg JI(I%f 2(5555 4( 99 (mH) IH); 5. (19
'HONME D MH2 D4/ - d%)"@ 2. ii_g é)%é,(()g-g %g%rﬁg 41512 34 ((ddHlH) 3,52 (dd,
1H)+§.96 &ic84H()s4 30 ) 1Hm4e861(e1dizm e1 gas(m lH) 5.19 (m, 1H); 7.42 (dd, 1H); 7.59

i di 2 i hyd | -5
@d @(ﬁg Qﬂlflﬁf O OPULI A1) )5, 05 & T T8 (s D 82 (s 1H).
5- Brono- 2-[ (5S) - 5- (chl or onet hyI) 4, 5- di hydr oi soxazol -

-yl ] pyridine (Internediate 12, 0.30 g, 1.09 mmol),
Hfri S 4.5alinVdtoixaRs1LaI M

:li oﬂi qE 52 rrg: catal ytic anount) an Wer e
d to 100 OC for 20 hours. The
solution was diluted with vvat,@r an xtracted tw ce
with ethyl acetate. po anie layers were
dried over sodiums /Iﬂfagk eg to give crude
title product as a | ow sol'id (335 ng). MS

felectrosprav): 313 (Mtl) for CLl3H18Br N3O Exanple 7:
5-Brgmo-2-[(5S)-5- (chloromethyl) 4,5-dihydroisoxazol-3-yl]pyridine (Intermediate 12, 1 g,

32}21]%11181? tﬁomorpohozim% 53 ($5) - 5-ft hi omorphol i n-4- y| net hyl) -

9 mmol), tetrabutyl ammonium iodide (2 mg, catalytic

am6ilty HPHIBRE ﬁhﬂ)%éﬁ? Eéﬁnbﬂl'eﬁ aﬁ? Wg}rﬂgcgf&y 1hreer ok 13 hb BT%C solution

rlazol-l-vl oxazo
wastdiljt¢ b &jth @dt&-aBd@max}wd tivite @it lehy# adetdé. hTHé PoSIOX 8%BhicIayers were

ne |om)r hol i ne (Internediate 17, 280
dnqsy @Jfr EQfE%lllj’l sulfate, evaporated and purified by flash chromatography (5111ca gel, 10 to

50% %thy) c%%it%nf ﬂéé{gﬁﬁ f]'chéﬁ"fe ?l}escg?e cio%pourr{g taé1 Xn o}f-w%hge solid (635 mg).

di oxa oro

H-NMR 24 MaDMSh- weg BYl(bm| 613y, 2xB7®h, AH): 21 P08, 1H); 3.46 (dd,
1H); 4.91 (m, 1H); 7.84 (d, 1H); 8.11 (d, 1F); 8.77 (s, 1H).
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(Internmediate 7, 349 ng, 0.90 nmol ), potassium
carbonate (340 ng, 2.46 mmol), and

W ed05akios(t ri phenyl phosphi no) pal | adi um(0) (95 PEI/GB2@®8/202040
nol ) were suspended in DMF (5 ml) and water (0.5 m).
The m xture was heated at 80 C for 1 hour, allowed to
cool, and filtered. The filtgate was conmbi ned wth
silica gel and dried in vacuo. The adsorbed materi al

was purlfled by colunn chronatography (S|I|ca gel, 1

Exir

dnhddﬁhbmzm hHDerldﬁl-mvl)phbhﬂl-SdﬂmMmmm
Wih heating to 5 nl, and allowed to cool, yielding a

ox -0Bee. The solids were filtered and rinsed wth
met hanol, water, again w th nmethanol,themydiethyl
ether and dried in vaguo. i the _conpolind was t hus

obt ai nedzél of f - @RI \\e )N ting
poi nt =8 225 0C. ) ) \62 (MFN)\ for
C25H2 FI\WCBQ\lbL MR DMSO- d*) d: 58 /(b

6H): 2.75 (bm 4H): 3.24 (dd IH): 3.52 (dd- TW.=/3. 96
(dd. IH): 4.30 (t, IH: 4.86 (d, 2H): 4.93 (m [H):
4- {F(S@‘rﬁ&gmBrbIH})pyﬂlel?@ }(1}‘“1’;5 czlﬁgdro%bo)wof ngl]rﬂdtﬁyl}tﬁloﬁ&)rﬁhohne 1-oxide

IH): 8.18
(Infegrmeididte 18, 192 g, 0. 36—t)mndlh(ﬂif)r£’e6ﬁ ﬂtl@r014?§4 4,5,5-tetramethyl-1,3,2-

ool 2y B SO A ot st Ry P i sheroisin Preme
(Int”br eﬁf&iea 14 Sfﬁ? (5405 GRS, %ﬁa‘sﬁuﬂn)caf*oo'éa@(mwﬁ@ §09a;aﬁb1) Jnd

pyri di ne hternmedi ate 12, f)

tetrahs@nphqnmhomn(oapzgladﬂmmwﬁu)mg,t(é@}éammx wermsbspiended in DMF (3

LS, LSV IR SISO T 51,
flltgtg{'l E‘l‘h? ﬂlti’ﬁe; W will J:dfﬁlﬁg%_#ﬁtg oﬂ?ﬁ gél ﬁﬂ%&tzﬁ ed8d ThM a8Sorbed material

etate organic layers were
waﬂpmrefebdd)yecrolmni chiongtd g athe, (sitivagey htoebIS %mdeqhannolﬁn dighlpyomethane).

flash chromat ography. (silica gel, 50%
Theypatesiekthing opfaiass o dissolypd i v#an fict aeolc(é ﬁ’b‘e{ i H%@O&?imethane €

nﬂ)gtl{ae_/s%ltoﬁ u%_&c'ogcéegj%ég B@ikh lheé‘;h% %Iﬂ' ?aglgl\é'ﬂ%we%&di }zwdlgmg a

prebﬂ[ﬁtate4 THe sélids Vllé'ﬂ}: ;fﬂtZre&éhnﬁ(ihnsd:d-i)vith Snettiano thenHieth®l éfler and dried in

(s, |H.Exanple
vagiog Thg liftp a@maomd( Bay t@ssybtemﬁé ps gixpidotiitesele phidl g): gucfiing point:
-4, 5-
21% droi soxazol S-vUpyri di n- B-vDphenyl | - S-dJy-1**-tria

MY Rlectrodgript MOXNILT) for CosHasFN704S

'H-NMR (400 MHz, DMSO-dg) &: 2.64 - 2.78 (m, 6H); 2.87 (bm, 2H); 3.01 (bq, 2H); 3.26
(dd, 1H); 3.53 (dd, 1H); 3.96 (dd, 1H); 4.29 (t, 1H); 4.86 (d, 2H); 4.94 (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); 8.05 (d, 1H); 8.18 (s,
1H); 8.82 (s, 1H).

Intermediate 18: 4-{[(55)-3-(5-Bromopyridin-2-yl)-4,5-dihydroisoxazol-5-

vllmethyllthiomorpholine 1-oxide




oxazol i di n-2-one 4-{

[ (5S)-3-(5-Bronmopyridin-2-yl)-4,5-di hydr oi soxazol - 5-yl
wQ pshydo2t hi onor phol i ne 1-oxi de (I nternedi ate BSI/GB3®5/002040

ng, 0.36 nmol),

(51?)-3-[3-fluoro-4-(4,4,5,5-tetranmethyl -1, 3, 2-

di oxabor ol an- 2-yl ) phenyl ] - 5-.¢§-

H1,2, 3-triazol-1-ylnmethyl)-I, 3-oxazolidin-2-one

(Internmediate 7, 155 ng, 0.40 mmol ), potassium

1

- (FSPRTERbAEIR 2 08, IR RS gty hiomorphlioe
(Interniefliate 1%, S50 icketiminol DMV dissointe)l inacktowitrde (4 oilpand vater (1 ml)

andccg&eré‘ aRdct .a%%a@@%aéa@s;qpégpﬁs@%a@%&mm% %s0: (160
mgv\gé (%?]l \g%snab fcgthe %olxdab%ﬂ? ag- H:?ncﬁgﬁ OITHTE ﬁu%feeflbsaéfrred for 20

uim ¢chromat ography (Silica ge

mirfuesl Sus %@ﬁ&ﬁ ha 6&8‘[0111&11@" hdth@1od (B hatieflterdd S hedileste a\ias combined
t hus obtai ned was di ssol ved i n_ warm net hanol % %
with sidica igelandrdsied tii serso( Thaiayisorbetemaisrigh Weasrpuriied by flas

SRS S SO AL BRI e g oo

as AN 86l 130 Mgt hanol , then diethyl ether and dried
In vacuo. The titTe conpound was thus obtained as an

_So(fe__mmmlsbiﬂ @I 1for GypHishaé)bi ng point: 218 - 220 OC.
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25

ot S0ia:55. 30 s 27,0k SE 2 86 pin, 20 3 Q0. 2F0); 3.20
(ddzg%l) ﬁﬁ’&idgi)% 42d’.1)(nf a)fﬁﬁzéggd 15—@8 18- (é%}g)d§78|(§|)1H)3 96

519(mIH) 742(dd IH); 759(dd IH); 768(t
- . d,_ I H;

o 81 mmsrgholln-4 v’l)metl1i\§l] 4.5-

dih{ a#@éé@oﬁs QﬁnWﬁWBW SlipfiofopHenyfl. RUH V- Yig a1 AZAhiethvl)-1.3-

T orm Orto [JIIUIIIIB
oxakoldind2éné[ (55) - 3- (5- Bronopyri di n-2-yl ) -4, 5-di hydr oi so
xazol -5-yl' ] met hyl }t hi ormrphol|ne (Intermed| ate 17, 150
ng, 0.44 nmol) was dissolved in Bcetoni tFil e (4 M)

and wat er (1Qm ando:-slen‘r‘ 0 S Ckone(r)
nmonoper sul f g RHSCG . . K254 (1,60 no,
0.26 nmol)] wa Hd and the cold bat h K{\eiflived
The m xture was stirred for 20

4-{[(55)-3~(5-Bromopyridin-2-yl)-4,5-dihydroisoxazol-5-ylJmethyl } thiomorpholine 1,1~
dioxide (Intermediate 19, 185 mg, 0.49 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, 205 mg, 0.53 mmol), potassium carbonate (200 mg, 1.45 mmol), and
tetrakis(triphenylphosphino)palladium(0) (60 mg, 0.051 mmol) were suspended in DMF (3
ml) and water (0.5 ml). The mixture was heated at 80 °C for 1 hour, allowed to cool, and
filtered. The filtrate was combined with silica gel and dried in vacuo. The adsorbed material
was purified by column chromatography (silica gel, 1 to 10 % methanol in dichloromethane).
The material thus obtained was dissolved in warm ethanol (5 ml) and dichloromethane (5 ml),
the solution was concentrated with heating to 5 ml, and allowed to cool, yielding a precipitate.

The solids were filtered and rinsed with methanol, water, again with methanol, then diethyl
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m nut es, suspended in acetonitrile: nethanol (1:1) and
filtered. The filtrate was conbined with silica gel
w@p@sdidoed i n vacuo. The adsorbed material wasPEUGBRI084I02040

by flash chromat ography (silica gel, 1 - 50% net hanol

in dichloronethane) to give the title conpound as an
off-white solid (130 ng). MS_ gl ectrosprav): 359 (M)

for CL3HL6N3O2S 1H NWVR (400 MHz. DMSO-d d: 2.60 - 2.77
(m 6H); 2.86 (bm 2H); 3.00 (bg, 2H); 3.20 (dd, IH;

et}%r Qﬁd L(lﬁ’é& m'dﬁ'};uo ﬁ'&‘l%gt Eti%orl:lﬂlougd zv<a§ %}&%btﬁhl’f@(d(sas é%f (V%ite solid (125

Wik X
M%g p I Sy - oxazol i Si n- g one
ﬁ%ﬁ&.ﬁr@%@%mﬁmﬁﬁéimﬁ AT R

3.969dd,185); 4129 (Q 1439 mkd,,zﬂ) 494 (m, 1H); 5. 19ﬁm 1H); 7.42 (dd, 1H); 7.59 (dd,
-4- -tetraneth

Yy
IHS ?36%(%11%)( a7b7&r (é4 Hﬁ)» 7 9}>| (ﬁpﬂéh)gl% (d51HD); IBH81(s 21 13); 8r82a(z.01 H).
1-ylmethyl)- 1, 3-oxazolidin-2-one (Internediate 7, 205
nmg, 0.53 nmol), potassium carbonate (200 ng, 1.45

Intehimk mt@m 4-21(58%3-35BroRI0BPYIURNESPOA. 5 AiRed ol igﬁ_l-@-

ol )~ Wer e suspended 1N d
pnphypling bd -dipxider e was heated at 80 C for 1

hour allowed to coal, and fil ered Theflltrate was

conbined with sili CQ\,geL}anoD’ ed/in vaguo. The
adsor bed materi al purifiged by ®ol .
chr omat ography (siTi Bt7"1 to 10" %met hanol in

di chl oronmet hane). The material thus obtai ned was
4- {crﬁs;m(g&omopymmzeﬁmrsodhhfzc&oﬁb;}az@rlg nelth 21 DERA B H&me

(Ig: the solution was concentrate vvlth eati ng
n

rmed%aﬁﬁ 47 ,a?;qocmg»d) $omard) was/disjodivedgn aceoritrilpi(§ Hﬂ)eandT\hﬂer (2 ml)

an g T Sl S o a g Carmer LB O s HESE K250 (620
giﬁOFﬁlmJiﬂewﬁs' ddded m@ léBﬂl Wﬁfwﬁ?fé?n&ga a'I‘Hg gjd%rea\g%s %iéred for 16

f-white solid (125 ting point
hounss spspleadad msapctanlﬁnleSEBth@Mll (X:1H and EE&HQ&TW Gfttatd H‘aNMRnbmed with

26
sili a edyngvgc sorbe atena was pun ied by flash ¢ romatograp y
lida e apd fied ey ThG qorbed Hiatertal was parthied by flagh h

(silica gel, 4 — 20% methanol in dichloromethane) to give an off-white solid (215 mg). This

material was identified as the N-oxide of the title compound :
MS (electrospray): 391 (M+1) for C3H;6N304S

Conversion to the title compound was accomplished as follows: The N-oxide prepared above

(205 mg, 0.53 mmol) was combined with triphenylphosphine (250 mg, 0.95 mmol) in DMF (4
ml) and warmed to 80 °C for 15 minutes. The mixture was diluted with ethyl acetate, and
washed with water. The aqueous layer was extracted with ethyl acetate and ethyl acetate:
THF (1:1). The pooled organic layers were dried over sodium sulfate and evaporated. The
residue was purified by flash chromatography (silica gel, 10 to 100% ethyl acetate in hexanes)
to give 4-{[(55)-3-(5-bromopyridin-2-y1)-4,5-dihydroisoxazol-5-yl]methyl }thiomorpholine
1,1-dioxide as an off-white solid (190 mg).

MS (electrospray): 375 (M+1) for Cy3H;sN305S
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3.96 (dd, IH; 4.29 (t, IH; 4.86 (d, 2H); 4.94 (m
IH; 5.19 (m IH,; 7.42 (dd, IH); 7.59 (dd, IH); 7.69

W@ 2qoshieo21 7. 76 (s, IH); 7.99 (d, IH); 8.06 (d,PCFB2005/002040
8.18 (s, IH); 8.82 (s, IH. Internmediate 19: 4-{
F(55)-3-(5-Bronmop yridin-2- yl)-4,5-di hvdroi soxazo -5-
yfl met hvUt hi onor phol i ne 1, 1- dygxi de
4-{[(5>S )-3-(5-Bronopyridin-2-yl)-4,5-di hydroi soxazol
-5-y|]nethy|}thionnrpho|ine (Internediate 17, 200 ng,

) il . .
HONS, 8000301 /0876y 58% SR B b, 388 2.0 a0 11
3.4%0(dd pEl s Yl Ra(he 1EDPEBIGE IFDKSIBO(E-1KHSO74 (KA (620 ny,

1.01 mmol )] was added and the cold bath was renoved.

The m xture was stirred for 16 hours, suspended in

EARGAO 10 " (5ik5:3-fEFRBR04-162(59). Lt b to%r Sty DIASthvhaminolmethyll-

ate WwadsS COIToTrTImed wrt || St TCca

4.5+dihydroiddxazeld3-9hbecidirpB
chromat ogr aphy (silica gefl, A
X t hane) to give an off- V\,hlte solid (215 ng).

This material was identified as che JV-oxide of the
title conpound : M5 (ehectr : ) for
Cl3H16N3O4S Conver si©f 0 [ )
acconpl i shed as fol | qus/ TRe X
(205 nmg, 0.5 was corbi ned vvlth
tri phenyl pt@sphi ne’ (250 ng, 0.95 mol) Na=ht)
and warnmed to 80 OC for 15 m nutes. The m xture was
2-[§li(5$) B (5-Barhowtrayil-2aces, ald@hydwlﬁbma&hﬁ?l]ﬂdetﬂyl iy lethanol
ue us | ayer was extracted with eth acetate an
a q‘ﬂ}ﬂ aje ah

ate mgHR0'( mmal), (ﬁﬁ)e3153yﬂlllé@ bfhAnsi Ctetrapethyl-1,3,2-

e AT O R
(Ingmnedme Tp4200% EOSWmAE, qioedsﬁumrbahﬁmreqa%o 2, glzmmﬂol{) and
5")-3-(5-bromopyridin-2-yl)-4,5- dr oi soxazol - 5-

tetfﬁ]flﬁ@flmﬂn hpsnhingpadladiven(@) 412§ mgcl(bﬂé)fﬁaumaﬁ vodre su\ﬂpen@d 1n DMF (5

PR BRSPSy oo

adsBrg)é;a dg@&gt (ririf s1(11§|§1 éeltﬁﬁkl cﬁﬂé’h in 13ac%9 ([‘Flg ad§ogBed t%ﬁgl(\g% purified by
collelgn chqq;natcg(amy] [@111@@ gel50 to 20 % methanol in (20 % acetonitrile, 1%

trlea I#:’ag% é}ol?lorometl?an% ’I?)e mati,na(l 2hus o%?a?r)l(ede\gvgsvclr)ys(tgltﬁtzg]&/ %r%m

methanol, collected and rinsed with diethyl ether. The title compound was thus obtained as an

off-white solid (70 mg): melting point: 153 - 156 °C.

MS (electrospray): 496 (M+1) for Cp4Hp6FN,O,

'"H-NMR (400 MHz, DMSO-ds) 6: 2.29 (s, 3H); 2.48 (bm, 2H); 2.63 (bm, 2H); 3.27 (dd, 1H);
3.47 (bg, 2H); 3.51 (dd, 1H); 3.96 (dd, 1H); 4.30 (t, 1H); 4.37 (bm, 1H); 4.86 (d, 2F); 4.89
(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);
8.05 (d, 1H); 8.18 (s, 1H); 8.81 (s, 1H).
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4, 5-di hvdr oi soxazol - 3-vl) pyridi n-3-yl | phenyl } - 5- (I
-1,2.,3-triazol-l-ylnmethyl)-1l,3- oxazolidin-2-one 2-[{
WO ¢@SN16d21 5- Br onopyri di n- 2-yl ) -4, 5-di hydr oi soxBzDGB206§1002040
] met hyl } (et hyl ) am no] et hanol (I nternedi ate 20, 335
ng, 1.07 nmol),
(51?)-3-[3-fluoro-4-(4, 4,5, 571etranet hyl -1, 3, 2-
di oxabor ol an- 2-yl ) phenyl ] - 5- (|
H1,2, 3-triazol-1-ylnethyl)-I,3-oxazolidin-2-one
IntéhRLBAERR: ale(3s)-3 Bg&n%lﬁ)ﬁlma Q)“ 5. A SiseRAzol-5-ylimethyl}
n
(mttthvnahimﬂémanbienyl phosphi no) pal | adi um(0) (125 ng,
0.108 mml ) were suspended in ,\PI\/F m) and water
(0.5 mM). The m xture was h
m nutes, allowed to cool) a ectly onto
silica geI and dri ed/kn/{)' 0. The adsorbed materi al
was purified by coH@m chronatography [silica gel, O

sab Tl TR T g 1203

2 1008 A RS AL 0 ﬁ%“ 1??% p P Pﬁﬁﬂ“’m“e ¢

m p&dtaiyﬁteﬂnamtpﬁndif)Msm(lt @l)sedre dofiBihedgdd washed lwgl 193Crffor 3.5 hours.
153 - 156 QC. Ms (electr ospr av)

hecslwihmrrpeciluied

m@nw 1@3&1&@?&%1 %ta(t% Tlée,_gooled

org%n}_xé %a}%ﬁg% r%g%led ﬁ}—fjﬁ{% gfﬁg% l%@)dp andl éﬁpéﬁ@d td Fbve c?hcfﬁﬂfe%mpound as

atm&melllob&)oﬂ(wsang)d 2H) 4 89 (m | H); 5. 19 (m IH)
7.42 (dd, I—? 7.69 (t, IH); 7.76 (s,

MS(@[}ectrgsggQ(@SQM.ﬂ-l)fgr@&HldBﬂ}I Q2 8.18 (s, 1H): 8. 81
(s, IH).Internmedi ate 20:
2-r(r(55)-3-(5-Bronmopyridin-2-vl)-4,5-di hydr oi soxazol -

-3
3

2-{net byl am no) et hanol (0.9 m, 11.2 mml‘), tetrabutyl
Mﬁiﬁgﬁodi de (2 ny, catal ytic anount) and DVSO (1

m ) were conbined and warnmed toF110 OC for 3.5 hours.
The sol ution vvas di " er\ and Jlextract ed
twice with e eN‘gapi ¢ | ayers

were dried ver so, N : evaﬁm.LQ'edr\L gi ve
crude title Notnd as N’\jh
.

4-{[(5R)-3-(5-Bromopyridin-2-yl)-4,5-dihydroisoxazol-5-ylJmethyl jmorpholine
(Intermediate 23, 320 mg, 0.98 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 (400 mg,
1.03 mmol), potassium carbonate (Intermediate 7, 450 mg, 3.26 mmol), and
tetrakis(triphenylphosphino)palladiunﬁ(O) (120 mg, 0.10 mmol) were suspended in DMF (5
ml) and water (0.5 ml). The mixture was heated at 80 °C for 60 minutes, allowed to cool, and
filtered. The solids were rinsed with acetonitrile and the combined filtrate was adsorbed on
silica gel. The adsorbed material was purified by column chromatography (silica gel, 1 to 10
% methanol in dichloromethane). The off-white solid thus obtained (430 mg) was dissolved
in hot dioxane (30 ml) and treated with HCl (4M solution in dioxane, 0.25 ml, 1 mmol) to
give a suspension, which was diluted with diethyl ether (50 ml) followed by filtration and



a thick yellowoil (335 ng). MS (electrosprav): 315
(MH) for Cl2H16 BrN3Q2 Exanple 11: (5
WO 28508081 uor o-4-{6-r (5 )-5-(norpholin-4-vl met PUT/:B240054002040
di hvdr oi soxazol - 3-vl | pyri di n- 3-yl >phenyl ) -5- (I
-1,2,3-triazol-l-vinmethyl)-I,3- oxazolidin-2-one
4-{[(5/7?)-3-(5-Bronmopyridi n- 27yl ) -4, 5-di hydr oi soxazol -
5-yl ] net hyl } norpholine (Internediate 23, 320 ng, 0.98
mmol ), (5i?)-3-[3-fluoro-4-(4,4,5,5-tetranmethyl -1, 3, 2-
I‘lndlln xabodiethaetBery TR Bch
grabsoharcie | MRS bt o e e compou wan o s
an@g white®ligd0) meyonelsiag ppint 23BerRA68C( | nt er medi ate 7,

%@SB% LWSES#%W% | adi um(0) (120 mgy, O.10

HINMR) (408 NeHS USRRRAES 5 13 @@8{ ggﬁfé 3*?((}81 U84 4 48 &m’? ) 3.77 (m,

The m xture was heat ed at
4Hy) 3964, 319); éd@l(lt, mwzésﬁlr(]d @tﬁaﬂ% 15@3 %Hlb ik o¢:1) M@rm)rqud 1H); 7.59
o trile and the combi ne iltrate was
(dcgn&bg’rﬁé% ﬁ{)sﬂl 16E Hé) 8.02Hd, Hak $r09d. Hak: & 18%(s, UWdx 8.81 (s, LH);
10.91’(155 |1g§1 by col um chromat ography (silica gel, 1 to 10
% et hahol in dichl oromethane). The off-white solid

thus obtained (430 ng) was dissolved in hot dioxane
d treatled VVI t h H% (4M sol uti on. | nhdl oxane,
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oxdrgHdine2oae. Iirscliibridé salpe titl e conpound was thus
obtained as an off-white solid (400 ng): nelting
poi nt: 239 - 245 0C. M5 feI ectrsprav) C608 (M) for
C25H26FN7O4 1H NVR 3 18 (bm
2H); 3.37 (@, ' 3 96
(m 3H); 4.30 NNJ ( ‘
532(mIH) dd IH) 759(dd ﬁ( (t

7.76 (s, IH) 02(d | H); 809(d IH)

(5R§-§j%5)l£_%0r()-4-i% lgé;?% 54@(%1)@(815154? yfmethyls 4,5- d1EX &01s0xazo:1l3 -yl]pyridin-3-
yl}l)heﬁyl()fm(flwl@h' ﬁtri%z&l'—ﬂ?hﬁedg)l) i*s%ﬁbﬂf%ﬂg E%ﬁipléll 430 mg, 0.85

ylip yridin-3-yl}phenyD
mnml)}waﬁgilmmed in hBt dioxane (30 ml) and treated with HCl (4M solution in dioxane,

0.25 ml, 1 mmol) to give a suspension, which was diluted with diethyl ether (50 ml) followed

by filtration and rinsing with diethyl ether. The title compound was thus obtained as an off-
white solid (400 mg): melting point: 239 - 245 °C.

MS (electrospray): 508 (M+1) for CysH6FN7O,

'H-NMR (400 MHz, DMSO-dg) &: 3.18 (bm, 2H); 3.37 (dd, 1H); 3.49 (bm, 3H); 3.77 (m,
4H); 3.96 (m, 3H); 4.30 (t, 1H); 4.86 (d, 2H); 5.19 (m, 1H); 5.32 (m, 1H); 7.42 (dd, 1H); 7.59
(dd, 1H); 7.69 (t, 1H); 7.76 (s, 1H); 8.02 (d, 1H); 8.09 (d, 1H); 8.18 (s, 1H); 8.81 (s, 1H);
10.55 (bs, 1H).

Intermediate 21: [(SR)-3-(5-bromopyridin-2-yl)-4,5-dihydroisoxazol-5-ylJmethanol




oxazolidin-2-one, hydrochloride salt
(51?)-3-(3-Fluoro-4-{6-[(57?)-5-(norpholin-4-yl met hyl)
WO 2005Adioky dr oi soxazol - 3-yl ] pyridi n-3- yl } phenyPQF/EBL1I05/002040
H1,2, 3-triazol-1-ylnethyl)-I,3-oxazolidin-2-one
(Exanple 11, 430 ng, 0.85 nmmol) was di ssolved in hot
di oxane (30 m) and treated w3.h HO (4M solution in
di oxane, 0.25 m, 1 mmol) to give a suspension, which
was diluted with diethyl ether (50 m) followed by
Rig)18 1818 |
BB oL Bl B o Bl Bheno ety hvarolsis of
Intﬁg‘)nedmé 9] hygpwasndissoR3d in havknetBithol NES10B) i@ Sitak ﬂﬁﬁrs@yz)rated by chiral
g} for S5H26FN/Q4 1H NVR (400 MHz, DMSO
co P35 slugne péfd, S0P asopropan] ibhexagey. The e cpmpound [

18041'1*& 1.?_&)? S/hicR ell?[jéul ,fllri—l)fgbgnigh% f(’% Wﬁif?OQIe{}géé‘??wé d)vél? &be (+) isomer

5 (se@oﬁgpc(alk 1 IIBﬁ) C}’uerGHPISC ahhi}/sls &dﬂﬁttc{& 2 lokAbf the. (Q?lsf)ﬁher was present.
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g) H} (s, IH; 10.55 (bs,
[oc]Dn-t e]rzéeéﬁ A @OQQg ml i 1n methanol)
r(5Jg) - 3-(5-bronmopyridi n-2-yl) -4, 5-di hvdr oi soxazol -
Il met hanol (i ?,S)-[3-(5-Bronopyridin-2-yl)-4,5-di hydroi

Al®aeaize brépati ﬁ@fhﬂ&ﬁ{ed{awzpar ed by hydrolysis of
Internedi ate 9, was di ssol ved i n hot nethanol
Ragemig[§- (51b(omgg/r1d|ﬂeﬂ yé)e‘]béfchlt}@domy(azbﬂl-i—gﬂ]mdiyﬂjlmtyfﬂl(lh&irmedlate 9,
u th 30%i so ol hexanes.
140 R, 09 B Ay ed Bufee o8 (BER ed G NEiiesys phogphate butter
(pHADITLY Hﬂ) W AR d @k \ﬁgéljoﬁé:étﬁﬁngkc@ge chelé]b%%ﬁ)anac?lutlon PS-lipase (2

i somer 5 (second peak,
mg;, Higimegat o L—%S‘é@ vias added(anil tlnesmmmrev\m gonids stitied 4t ahiﬁlent temp. for

met hangl Al 't t
5 hﬁﬁ"@%%{} ]gﬂ,g A s1[s H?C{%‘fw% goQ\%?s?@gic’gli&ﬁ Qp%t?oerll \!v;/sedlluted w1th water to

o s eyt o o AP RO GERl Tt Ui s v

so%«lrs sulfate dnd nvaqwsit@h el'leBsidtie wazalmrﬂuxﬁteﬂl Wit al‘éﬁaﬂél‘fmethyl ether (2 x
sphat 7) (10 m) was added w

20 (R e G e P OB ha A B (yomBbvi ot FETIgR analysis indicated

< OB JIFRRSE) isdnid gﬁq@ncat no L-9156) was added and
th é’ mxtﬁ-re vvaswgaglﬁ stirred at anbient tenp for 5

[l Es 140Pen —I'MDg@Iﬂahyr&ltlsaandi cated 40% conversion. The
solution was diluted with water to

Intermediate 22: 5-Bromo-2-[(SR)-5-(chloromethvl)-455-dihvdroisoxazol-3-vl]pvridine

~N
0
N=

Cles

[(5R)-3-(5-Br0mopyridin—2—yl)—4,5-dihydroisoxazol—S—yl]methanol (Intermediate 21, 0.274 g,
1.06 mmol) was dissolved in dichloromethane (5 ml). Triphenylphosphine (0.8 g, 3.05 mmol)
and carbon tetrachloride (0.6 ml, 6.2 mmol) were added and the mixture was stirred at room
temperature for 2 hours. Methanol (0.5 ml) was added, and the solution was concentrated and
purified by flash chromatography (silica gel, 5 to 20% ethyl acetate in hexane) to yield the title
compound as a white solid (280 mg).

'H-NMR (300 MHz, CDCls) &: 3.42 —3.73 (m, 4H); 4.98 — 5.08 (m, 1H); 7.84 (dd, 1H); 7.90
(d, 1H); 8.65 (d, 1H).
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40 m and extracted with ethyl acetate (3 x 40 ml);
t he pool ed organi ¢ phases were dried over 15 sodi um
waaiosat@2and evaporated. The residue was trit uPet/6#$2005/002040
with 3:1 hexane: diethyl ether (2 x 20 mMl) to give the
title conpound as a white powder (35 ng). Chiral HPLC
analysis indicated < 0.5 % af4the (+) isonmer was
present. [a]D = -140 (¢ = 0.01 g/m in nmethanol). O
I nternedi ate 22:
S- Brono- 2-r(5Jg) -5-(chl oronet hvl) -4, 5-di hvdr oi soxazol -
3-ylpyridine
Intérintédidte 23¢ - B3RP (S-Bdomopyridin-2yh-4i5-diltydapisoxagohis- 5- y
'] et hanol (Internmediate 21, 0.274 g, 1.06 mol) was
1 h i chl oromet hane (5 nl).

Tri phenyl phosphine (0.8 g, 305 and car bon

tetrachl ori de (0.6 6.2 \\Ner ed and the

mxture was stirred ture for 2 hours.
\Aérs\/a aed,

Met hanol (0.5 m) and t he sol ution was
concentrated and purified by flash chromat ogr aphy

5-Bfenb-2e45 R)e’- (c@mme@%%ﬁmhydaneqm@l 3- mllmé‘;@h%ﬂnmmedlate 22,

02 EA g SRR, T8 35 B o Pl e
cats Iﬁc'iﬁnt i DMS%)“%o(giﬁﬂ){ \]vé('ﬂe cohb3d afd wakhhed & 65 Cor 4 hours. The

I nt er rredl ate 2
solt)tro’ﬁ W - cﬁmlmdowln ivdten agd extyacted3wikiehwidh ethgloacgtass. - Bhe pooled organic
yl i met hy

layd5s BeGrAIes Ws?%ﬁmé SptHP GROREPRIAIS B BraiHgy s SYRREHLas 2 waxy
yellgwﬂo}%ﬁ)(ﬁi(ﬂﬁlgg (Internediate 22, 0.276 g, 1.0 mml),

ol'l ne 10.3 mol ), tetrabutyl anmoni um
MSi (eldtidespfa) 27 (MEBIfyICQHEMﬁINI@@) and DI\/SO (O 9 m) were
h h

corrbl ned and war ned to
Example:12: AW :

dihgghﬁs’g bl 2R Ali-3 W%h&?ﬁk Schﬂf ﬂ%@' &&6})@%@@-1,3-

Ver soararmsualrrate and eva ve crude

oxazblidia-Z-en®ound as a waxy yel |l ow soI id (320 ng). M5
(el__trosprav) 327 (M+l) for g3H16Br N3O2 Exanpl e 12:

(5
)-3-(3- Fluor -4- {60 J\ Irrethyl) 4,5
- di hydr oi soxazpl - 3 py N\ dry yhenyl 5 ('\Il
-1.2,3-triazol N , 3- N/QN

5-Bromo-2-[(5S)-5-(pyrrolidin-1-ylmethyl)-4,5-dihydroisoxazol-3-yl]pyridine (Intermediate
24, 305 mg, 0.98 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, 380 mg,

0.98 mmol), potassium carbonate (400 mg, 2.9 mmol), and
tetrakis(triphenylphosphino)palladium(0) (114 mg, 0.099 mmol) were suspended in DMF (5
ml) and water (0.5 ml). The mixture was heated at 80 °C for 40 minutes, allowed to cool,
filtered and adsorbed on silica gel. The adsorbed material was purified by column
chromatography [silica gel, (1 to 10 % methanol, 0.025 to 0.5 % triethylamine) in ’
dichloromethane]. The material thus obtained was dissolved in dichloromethane (10 ml) and
diluted with diethyl ether (20 ml) followed by filtration and rinsing with diethyl ether to give

the free base of the title compound (200 mg). This material was dissolved in methanol:
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oxazol i di n-2-one
5-Brono-2-[(55)-5-(pyrrolidin-1-ylnethyl)-4,5-di hydro

W@ 00a20d028- yl | pyri dine (Intermedi ate 24, 305 nRCT/GB2ABS/002040
nmol ),
(51 ?)-3-[3-fluoro-4-(4,4,5,5-tetranethyl -1, 3, 2-di oxabo
rol an-2- yl)phenyl]-5-(l 5.
H1,2, 3-triazol-1-ylnethyl)-I,3-oxazolidin-2-one
(Internediate 7, 380 ngy, 0.98 nnDI) pot assi um

. r
dlcglg){ téldsg’neny (s)(glbl | nl cho dl A r?zl&)waf iuided the resulting

sus er@?& Wﬁ@dh)ut&hﬁwt‘th ﬁllﬁlﬁ)ﬂ Brhetltd giv@NEre(cﬁ)lﬂﬁte) ']Elr&d;ohés were collected,
The m xture was heated at 80 C for 40

nnwdnraﬂe@l)ethal ¢thove then sthyb agetate pnd dreinaRAUA B B hydrochloride salt

I 0
of tillg |t1|ul(ﬁ:,%o P%nd {L aél%)gg g&{l/lp[? golrﬁil %b' ): fﬂ?ﬁm%g{ ir&' %b B3 oc.
MIRIaB&Iray)0492ME D) Or azs%zgmﬁhyl amne) in

di chl oronmet hane] . The material thus obtai ned wa

'H-NMBAHOR NHm DVSOHdx) Srré M0, 21110); 2@% (bam 21D} B{l@éblmv@Hh 3.36 (dd,

S S of B BP0 50 2

51508, §H§ '794281'8{991{2‘3'7 {200, PE!? 7,69, Slmat%l(@ll)ﬂm 02 (c(l 1H); 8.09 (d,

di'sSol Ved 1n anol : di chl’or onet hane (1
1Hy@. 18 {sphH);8.85 @xHAx 9. 9t3 (bs,iHY). was added, the resulting
suspensi on was diluted with diethyl ether to give a
precipitate. The solids were collected, rinsed with
IntPhfibdidte £ "€ BrofdeNr G515/ BiidinS1-9 e lﬁgngghnpouigﬁxazol-S-
yllpgridimeof f -white solid (170 ng): melting point: 260
-263 0C. M5 (electrosprav) 492 (N%I) for C25HQ6FN7CB

1H NVR (400 MHz, DMVB ) & 932 2.02 (bm
2H); 3.10 (bm 2H); (d H)\N 3/4 (bm 2H): 3.61
(bm 2H): 3.74 (dd, 796 (dd,” TH: 4.30 (t, IH;

4.86 (d, 2H); 5.19 (m 2H) 7.42 (dd, IH); 7.59 (dd,
-Brbhw £1(89)-${(chlbidhiethhd )i 5{(dBhydrdiyoxaBol02 yl]gyridit$ (Iner@ifediate 12, 0.30
(d ; 8.18 (s, IH)'885(S,II-});993(bs I H) .
g 1. 09 gmmi}j ipatreligine (1 ml, 12 mmol), tetrabuty ammonium iodide (2'mg, catalytic

amgg(lgi glil'?]gﬁ/f%? ﬁpgpi’) \&? ! (r)r%lbmed and WA ng& H)y éﬁ) "(f"fo? 1% h%ﬁgr C’I‘h‘@ solution

waP diRiteditA: &ité@nd%xﬁﬁaé@fvﬂwkﬁm%}hﬂ aetste YHE posled azahicIayers were
-yl ]pyridine (Internmediate 12, 0.30 1. 09 mmol),

drigdevesisodiinmesuifaterand eyaparated o giveemgdbt ugly compewis agh waxy yellow solid
(3050d| de (2 ng, catalytic

MS (electrospray): 311 (M+1) for C;3H;6BrN3O

Example 13: (5R)-3-(3-Fluoroe-4-{6-[(55)-5-(piperidin-1-ylmethyl)-4.5-dihydroisoxazol-
3-yllpyridin-3-yl}phenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1.3-oxazolidin-2-one
R o

Ot w

5-Bromo-2-[(5S)-5-(piperidin-1-ylmethyl)-4,5-dihydroisoxazol-3-yl]pyridine (Intermediate
25, 325 mg, 1.0 mmol), (5R)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
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anmount) and DMSO (1 m) were conbined and warned to 85

OC for 16 hours. The solution was diluted with water
wanwsexdeacted twice with ethyl acetate. The ppol/682005/002040

organi c layers were dried over sodium sulfate and

evaporated to give crude title conmpound as a waxy

yellow solid (305 ng). MS (ekhgctrosprav): 311 (MH)

for C13H16Br N3O Exanple 13: (5

)-3-(3-Fluoro-4-|6-r(55)-5-(piperidin-|-ylnmethvl)-4,5-

yl)ﬁ{eﬁ%ﬁj—gjo('thipi(ﬁéoﬂnlazcﬁ 1= n@ﬁ%&l}ﬂj FB%X‘&&IW Bydr)e (ﬁlt@medlate 7, 380 mg,

i dzol oxazol i di n-2-one

O95nﬁh@1§[§ro?asélﬁﬁﬁc)aﬂﬁwn(aw (Flefl)mél D9 mybbeirddy| ) - 4, 5- di hydroi s

oxazol idine (Internedi ate 25, 325 1.0
tetrglﬁgﬂtt)lghenyﬁ)hosp¥11no)pa11ad1(um(0) (114 mg, 0.099 mmol) Wer{g suspended in DMF (5

ml)(agp v%]atef (b%&he 3 ?]nﬂg&fef &nPneidSl 5B BLAY ko hmiffueds, A1NEPR cool,

filtdted ardd fdsbriedzlsilicayeNETHEyYddsolbed nmxamd hWasl puri Redbyecolumn
(Internmediate 7, 380 m%/ 0.98 rmol))_, 8otassi um .
chromeatogranhy [s(lhcg(gq]rdl to 10 %vpsthpnola B§25 to 0.5 % triethylamine) in

d1cl%let ! alﬁm{% r hen tg\g hf)ta%g @Jﬂk@% @%{ﬁ? g c(lg%lcd)rd}?ethane (10 ml) and

dildtéd @ﬂmd)ethﬂl_ té@l‘leﬁ’f‘(Z(I M)GfoM@\SedWE}aﬁEﬁtlaﬁ aB@riféing hithAfiethyl ether to give
m nutes, allowed to cool, filtered and adsorbed on

the fiek ibase afdhe titiheoraplemd {300 mgd.eFhiamajerial pias disselyedin methanol:

d1cﬁ>gq h(r 1%@9 63151 15}'1 H g%g{;%y;r r]ng ﬁlél§ wag Qddéd then diluted with
dleﬁilfypah@ t8 ;g%fé@%}i%%iﬁna}e e TRBLSIdsaleré bolfecidt Aha@dvitiRdiethyl ether, then

di ssol ve n | oromet hane (10 m) and di luted with
ethyli agetatel antclied ix mumt9> givelthohwtiodioride saltaf ithefitlnepmpound as an off-

th di I he f b f

white hd @ot migd B T PosB TS &t erf a1 vae -
th 1:5 Ha (4M
MsieRegolfi, d".@ﬁﬁﬁ’?@*% " added.  then i I ut o
'H-NMR (d0MIA, DAIRerds) 8: ¢ilvdt, aH);laﬁs-m&%(bm, 4The2.99 (hnalslH); 3.08 (m,
were coll ected, rinsed with di et et he hen
IHRGG6G B Gh GH 1 Ak G DG (od i AR S0 G 18);
f

150 el A0%¢ L SPGR4DC7 5 0 501 Y 6.0 Sk ey 776
1HY; MﬂQ)(df DH) @Z&-@8EP17@3181®; NWR 8(8508, I\H{-}z9 SBNBE-1dD)) d:

1.17 (t, 5-1.87 (bm 4H): 2.99 (bm IH): 3.08
(m 1H; 336(dd IH); 3.41 (bt, IH; 3.51 (bd, IH);

IntarniodisDs: | Sbromo L (5 85-hifkridfh- P ubhbthyl)4.5-dihydroisoxazol-3-

yllpyridine
~N —
S \ / Br
N N

5-Bromo-2-[(55)-5-(chloromethyl)-4,5-dihydroisoxazol-3-yl]pyridine (Intermediate 12, 0.30

g, 1.09 mmol), piperidine (1 ml, 10.1 mmol), tetrabutyl ammonium iodide (2 mg, catalytic
amount) and DMSO (1 ml) were combined and warmed to 85 °C for 16 hours. The solution
was diluted with water and extracted twice with ethyl acetate. The pooled organic layers were
dried over sodium sulfate and evaporated to give crude title compound as a waxy yellow solid
(325 mg).

MS (electrospray): 325 (M+1) for C4H;sBiN5;0
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4.86 (d, 2H); 5.19 (m IH); 5.30 (m IH; 7.42 (dd,
IH; 7.59 (dd, IH); 7.69 (t, IH; 7.76 (s, IH); 8.02

w@ egosiikgo21 8. 09 (d, IH); 8.18 (s, IH); 8.85 (s,PCTFAB2005/002040
9.83 (bs, IH). Internedi ate 25:
5- Brono- 2-r (55) - 5-(pi peridin-1-ylnmethyl)-4,5-di hydroi s
oxazol - 3- ylipyridine 77.
5- Brono- 2-[ (5S) - 5- (chloronethyl) 4, 5- di hydr oi soxazol -
-yl']pyridine (Intermediate 12, 0.30 g, 1.09 nmol),

Voo s alz ol 13dly hivemidid-3-ol } S6f106F ophen viH SH@HE 5,2, 31tk hzol-1-yImethyl)-1,3-
sohu iQn was diluted with water and extracted twce
QﬁﬁgﬁﬁgéﬁﬂL-acetate The pool ed organic |ayers were
dried over sodium sul fate and evaporated to gl ve crude
title conmpound as a waxy yghl X |d(25
(el ectrosprav)~325 ¢ MR anple I4
(5109)-3-T4-{6-rr{)

-1 (2
)-ylnmethyl)-4
di hvdr oi soxazol - 3 yIIpyrldln 3-vl|-3- quoropheﬁLl) 5-(

silo2r 3 [idin-2-0
L3 5 bR A R okl i aB o vl pyricine
(Inégréﬁe%a@mE)%@%agﬁ @h rdndth JBRS-548 Hokd - BUEUEN A 5e881-1,3 2-
dloq(gtmrpla’g z[ ﬂ)phemgaﬂd—@lb( 1.28- maseueyhmmws dxadoRdin-2-one

h -5-(
(Inherm Q) ? g(} Be. 9)98 |n§1£9lﬁwo}asplu31 exonslg (08 np, @ifemmol), and

tet%g{égﬁgg%lpz%g%hzwﬁﬁg f%@%iffﬁ nggH 099 RAASF - Tspended in DMF (5

ml} mdnam]s(@ti mph diyglmiasp Riandyaed 4B @HBR0 middids, Mowed to cool,

wer e suspended in DMF (5 nl) and wat er

fﬂt?rﬁg Qn‘ilrﬁng%f@é’“nﬁl ‘Wesadseehed anaseriad a9 Qufified Uy column
Si| fb%%hg%‘ %‘g gg‘é? %me 42‘“@6 Q%‘m@ﬂﬁ»ﬁ tggldaggr?@ in

dlchh»rmm:thmm] oim ﬁgte&lﬁhbhuB Sbﬂairféa v ldisséled fhn é@hlmﬁaﬁﬁ&' (10 ml) and
%triethylamne) in dichloronethane].

dﬂ'ffﬁ‘?@(l‘th éll‘eﬂﬂiﬁ Ghes b imhdallomed by §Estivndnd rinsing with dlethyl ether to give

o LT T 0T St (L L

dlchﬂnmdmtharet(mo HaI @M@olhhﬁl fnrcﬁsxea@S@ 19t1j he deghethen diluted with
ound (200 ng). This material was di ssol ve
dlet‘lggl( ¢Berdp give a precipitate. The solids were collected, rinsed with diethyl ether, then

ethyl acetate and dried in vacuo to give the hydrochloride salt of the title compound as an off-
white solid (230 mg): melting point: 250-255 °C.

MS (electrospray): 504 (M+1) for Co6Ha6FN5O3

'"H-NMR (400 MHz, DMSO-ds) &: 3.22 (bm, 1H); 3.34-3.62 (m, 6H); 3.74 (bm, 1H); 3.76
(dd, 1H); 3.88 (bm, 1H); 3.96 (dd, 1H); 4.30 (t, 1H); 4.86 (d, 2H); 5.19 (m, 1H); 5.31 (m, 1H);
5.74 (m, 1H); 5.93 (m, 1H); 7.42 (dd, 1H); 7.59 (dd, 1H); 7.69 (¢, 1H); 7.76 (s, 1H); 8.02 (d,
1H); 8.10 (d, 1H); 8.18 (s, 1H); 8.85 (s, 1H); 10.11 (bs, 1H).
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di chl oronet hane (1:5), HO (4M solution in dioxane,
0.13 mM) was added, then diluted with diethyl ether to

W@Rwe/1860pr eci pitate. The solids were col | ect edPCT/GB3@®d/002040
with diethyl ether, then ethyl acetate and dried in
vacuo to give the hydrochloride salt of the title
conpound as an offwhite soli.gg(230 ng): nelting point:
250- 255 0C. Ms (el ectrosprav): 504 (M) for
C26H26FN7G3 1H NVR f400 MHz, DMBQd*) d: 3.22 (bm I1H);
3.34-3.62 (m 6H); 3.74 (bm IH); 3.76 (dd, IH); 3.88
(bm IH); 3.96 (dd, IH); 4.30 (t, IH; 4.86 (d, 2H);

Interihédiata 2d: Hj-Broma2-[(55)-54B3.6-dihvdiropyridinl (215)-Atethyl)-4.5-
IH);. 7.42 (dd, IH); 7.59 (dd, IH); 7.69 (t, IH; 7.76

dihydroisexazol3-ybpyridine - g 10 (d, |H): 8.18 (s, |H):
8.85 (s, I'H; 10.11 (bs, IH \nter iate 26:

5- Br ono- 2- 1 ( 55) - 5- ( 3-6<di h\r i Jy) -yl et hyl)
-4.5- di hydroi soxaZpl - 3-yl | [
5- Brono- 2-[ (5S) - 5- (&l t hyl ) -4, 5-di hydr oi soxazol -3

-yl]pyridine (Internediate 12, 0.30 g, 1.09 mmol),

5-BkoRod- ﬁSSﬁi{dﬂM@hﬁﬂM)—@lS%}(diomﬂxazleS 9 pyridine (Intermedlate 12,0.30
tetrabutyl ammoni um i odi de é catal ytic anount) .
8 la%rrm@bl(% Aritgtraly AEPYBHIBE aﬂgﬁw WaReh: &etfaéuml) apgaangpm iodide (2

mge%}t%lgtu e %IBOltln anscf)bﬂltﬂnﬁ Q][ %&S\V%IS 8?1&1?%&%’%&@ ?& té)aéUjOC far 16 hours.

Thé §dl@t'ic§1 WY @lHEd Reth MHedr 258 Sk tabtedihviied Wit edlyeu@mé amapooled
ve crude title conpound as a waxy yellow solid

org@ms 8ay¢gs) wernkRricd logen sogisint swlfate Frvappicdite giverawigitiengapound as
tyl 55) - 3- (5-{2-f 4-1(5
"‘WB"X%-"}@iPa”%‘ﬁ’(q&g{’nigu TS I)yl ot hf/l) Horo- -1
M (eRxB3a%M glzzn% +Yyehen, p;odi n- 2-yl ) - 4., 5-di hvdroi s
\'

oxazol -5-'vnnet hvU carbamate tert-Butyl
{[3-(5- bronnpyrldln 2-yl)-4,5- dlhydr0|soxazol 5-yl ] net
b

3 %-hﬁﬂ?ﬂ,g-‘trlazol 1-

@& azol-5-yl]methyl}
nternedr ate [, 42/

caibamate 1 nmol ), potassi um carbonate (456 ng, 3.3 mol),
and
0
H  o-N =
>Lo N >\ NJ\O I}F\N)
\g/ N \_k/N /
F

tert-Butyl {[3-(5-bromopyridin-2-yl)-4,5-dihydroisoxazol-5-ylJmethyl }carbamate
(Intermediate 30, 408 mg, 1.1 mmol), (SR)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)phenyl]-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one
(Intermediate 7, 427 mg, 1.1 mmol), potassium carbonate (456 mg, 3.3 mmol), and
tetrakis(triphenylphosphino)palladium(0) (64 mg, 0.06 mmol) were suspended in DMF
(7.2ml) and water (0.72 ml). The mixture was heated at 85 °C for 1 hour under nitrogen. The
reaction mixture was filtered then purified by column chromatography (silica gel, 100% ethyl
acetate to 50% acetonitrile in ethyl acetate). The title compound was thus obtained as yellow
crystalline solid (227 mg): melting point: 228-230 °C.

MS (electrospray): 536 (M+1) for CpsHzsFN;O5
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tetraki s(tri phenyl phosphi no) pal | adi un{0) (64 ng, 0.06

mmol ) were suspended in DVF (7.2m ) and water (0.72
woregos/1Tdee1 m xt ure was heated at 85 OC for 1 hoRCT/GBR@S/002040

nitrogen. The reaction m xture was filtered then

purified by colum chromatography (silica gel, 100%

ethyl acetate to 50% acetonikpile in ethyl acetate).

The title conpound was thus obtained as yellow

cryst aI line solid (227 ng): nelting point: 228-230 OC.

) ¢

¥ 1(32@“( b, %%g?‘gg%ﬁ%@ NP/F%—)I) 3.45-3.55

(m; iug)g Z@mggﬁgmsmﬁit%ﬁ& :{mm I ﬁ&), 453’1911833(IBGIH)M 84- Hi)&7 (m, 2H); 5.14-
5.224p; 18);1440- 42;§d<é rhED} Fp6- 77604@117{%)2 72@17 72 H}l; 1H)§§62r97(.563{)§ 7.98-

: og&gwg@%; SgaotggF ¢omi BF 6 50 (s iny 8 81 (s,

Internedi ate 27:

r(SS) 3- (5 Brormpyrl di n- 23/I) 4. 5-di hvdr oi soxazol - 5-yl
srmediate 2 3= ogmepyridin-2-yl)- 4 5-dihvdroisoxazol-5-ylimethyl

5S) - % Brom)pyrl di n-2-yl) -4, 5-di hydr oi soxazol - 5-vyl

Internediate 11, 3 g, 11.7 mvol) was added

to anhydrous di chl or ongt han (\|15 fol | oned by
addition of triet hyI}m\ne ( , g ol ). The
sol ution was all ovvedof o© o 0 ol  onwed by drop
wi se addition of nethane sulfonyl chloride (1.08 m,
1.4 mmol ). The reaction was allowed to stir for 2
hours at 0 OC and then aqueous sodi um bi car bonate

20
[(550-F-(Sdbsomapietilin-Af wlef 5fd;h1’di@1|80@@1~éﬂi]mﬂlanpi ﬂntermedgate 11,3 g,

hI h
1 R TSARRR oo B ol B LB Ry B g o
tné{}%h%ﬁﬁe @59 nﬂl 1/@3 ‘irﬁﬁol?' e?hé ﬂuﬁm%kcéllo(\%%&o @del td I&(Mllowed by

drophfise dchfior( aﬁ mQﬂH)me sﬁﬂmﬂy](q’mloﬂdd)(,l 08.m8I3 1(4m1m4>1a) The reaction was
I nt er medi at e 28:

allorrcyg stis fqr A sndtni Judsthen gucoBt ¥diun Ricsrhonats) (0 sl pgs added.

AEPREEEBcton i chforomsthaps (2 20 iy e ansanic Loy yerg combined
dridd e bdioet sagraesad @iﬁ@érﬁraiddﬁz@&ﬁiﬁdﬂﬂoéglﬁe thé deélreﬁgproducﬁ (4 8 ).
mol ) was added to dineth formam de (8 ) fol

"HINMRABDMSBQrdehd: 0% (supiiA. e(d(iollé) $;47(dd, He14)37 (nhe?H) 502 (m,
1H5n7x§§J{I§ 4%5 heated to 75 C for six hours

Intermediate 28: 2-[(5S)-5-(Azidomethyl)-4.5-dihydroisoxazol-3-yl]-5-bromopyridine

o-N /=
\

[(55)-3-(5-Bromopyridin-2-y1)-4,5-dihydroisoxazol-5-ylJmethyl methanesulfonate

(Intermediate 27, 1.5g, 4.6 mmol) was added to dimethyl formamide (8 ml) followed by
addition of sodium azide (0.6 g, 9.0 mmol). The mixture was heated to 75 °C for six hours
and then added to aqueous sodium chloride (10 ml) followed by extraction with ethyl acetate.
(3 x 20 ml). The organic layers were combined, dried over sodium sulfate, and concentrated

in vacuo to yield the desired product (1.1 g).
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and then added to aqueous sodiumchloride (10 m)

foll owed by extraction with ethyl acetate (3 x 20 nml).
wab@sot@ani c | ayers were conbi ned, dried over BOHGBR005/002040

sul fate, and concentrated in vacuo to yield the

desired product (1.1 g).1H NVR (DVsQd*) d: 3.25 (dd,

IH; 3.53 (dd, IH; 3.61 (m-88H); 4.96 (m IH); 7.65

(d, 2H); 7.71 (d, 2H). Internedi ate 29:

{r(55)-3-(5-Bronopyridin-2-vl)-4,5-di hvdr oi soxazol -5-v

'H t H & 3.25 (dd, 1H); 3.53 (dd, 1H); 3,61 (m, 2H); 4.96 (m, LH); 7.65 (d,
%é@)&%@“ - -5- g‘?dgomeg hyl ))-’4, 5-(di hyd)r ol so(%zol)- 3-yl(r]n- 5-%)r (
2Hnmony(d, 2Hne (I nternediate 28, 2 g, 7.1 mmol) was

di ssol ved i n dichl oronet hane: net hanol : water 3.5:2:1
(13 m) followed by addition of 8 grans of

Iné._lrrhg&lg&yiﬂ? NP &RN0R. RN vlid 9L i A2 ak sisd 8RS Hinethyllamine
ogres, 1 nc. roster aty, CA .

gram). The m xture was stirred at roomtenperature for

16 hours and filtered. The resin was washed with

di chl oronet hane (20 M) a

the solvents were cqoment
desired product (1.45

 1F NMWR .
2H); 3.25 (dd, I1H); 3.44 (dd, IH); 4.69 | H) ;.

2—[éﬁg%-é-<§Déid0m¢}hyl)(r§ésﬁbg?roiz@ﬁa.zoh-éxygr%éﬁp%wﬂéwﬁ((f%ﬁf@dlate 28,28,

7.1'115%%@ R MR hr%i?ﬁl%f&fﬁétﬁﬁle?}ﬁ&h%%mk&%2%@5:9'(1§inl) followed by
yl'irnethyl'Tcarbam ate

addifidb&t) 8 Frdrhs Girtaiphayiphdshize-ydundgobysdirdnedesin $ Axgonabt-Bechinologies,
I rret(ra/_l }am ne %400 rrgl 1.56 Mol ) was dissolved in

IncgFestgrdribwErnERA) (46 Mol poaeiantl dde Apliee ¥/as gt room

i.carhon 4 . ed.: i LE.i '

efeSAREOFH 180 PP BhL G0 D 596 e o0

and#Bthinol The nil pakt theth@isslvehte waascsickiittaet Alvac@® give the desired
tenperature for 16 hours. Dichloromethane and wat er

progiagtd148ddd and the | ayers were separated. The

B S S S SR B i o2
ZHQ]?/l_ég &0211p 50% et hyl acetate in hexanes). Evaporation

of the product containing fractions and drying in
<0 tei 3 o it waidi 2 pisoxazol-5-

electrasprav): 301 (MH) G 4HL8Br N8OS
yl |1(nethyitca19baenate) ( ) '

o)

{[(59)-3-(5-Bromopyridin-2-y1)-4,5-dihydroisoxazol-5-ylJmethyl }amine (400 mg, 1.56 mmol)
was dissolved in dichloromethane (4 ml). Saturated aqueous sodium bicarbonate (4 ml) was
added to the stirring reaction mixture followed by di-terz-butyl dicarbonate (1g, 4.59 mmol).
The reaction mixture was stirred at room temperature for 16 hours. Dichloromethane and
water were added and the layers were separated. The dichloromethane layer was dried over
sodium sulfate, evaporated and purified via chromatography (silica gel, 10 to 50% ethyl
acetate in hexanes). Evaporation of the product containing fractions and drying in vacuo

yielded the title compound (408 mg).
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Ref erence Exanple 16: (5
)-3-(4-{6-r(55)-5-(Am nonet hvl) -4. 5-di hvdr oi soxazol - 3-
W@ kdopstrdoeli n- 3- vU- 3-f | uor ophenvl ) - 5- (I PCT/GB2005/002040
-1,2,3-triazol-1-ylnmethyl)-1,3-oxazolidin-2-one t
rt-Butyl {[(55)-3-(5-{2-fluoro-4-[(5
R) - 2-ox0-5- (I H1,2,3-triazolgh-yl nethyl ) -1, 3-
oxazolidin 3-yl ] phenyl } pyridi n-2-yl) -4, 5-di hydr oi soxaz
-5-yl ] net hyl } carbamate (I nternedi ate 15, 150 ng,
I / Di oxane (5 m)
m#ﬁ%@%#%ﬁﬁ%ﬁNg?% HC in dioxane (2.4
m) and aIIovved to stlr for 18 hours. The product was
< -ther and fil

isoxazol-3-

M5 (el ectrosprav): 438 2 (MH) C21H20 B 1H— NVR (300
Mz, DVBO d6) d: 209 3. 277Xm 333-3. 45 (m I H);
3.56-3. 71 (mHdKL; 1 ~ N 4%84M1.87 (m
2H) 5.06 (m IH); 5. (o TH: 2 (dd,
7.56-7.60 (dd, IH); 7.66-7. 72 ml 777(s,

H) ;
te Egltfyl e ?gﬁ 4 EB; ogéggq) Yo, 9(1#1 2,3 B azoB13Rmbiyn)-1,3-

oxd)!&h&hlh(ﬁ?})]?&n?ﬁpﬁdﬁlyﬁm ﬂdlhyaxégbxazoql&qflﬁm&hﬂ}barBarﬁate r

i azol -

(Interaxedisite .15, ng%mqija@dlﬁs@qu in DVBMjokaner §irslo kadlowed by
slo iﬂ&agéq%g%?\}ﬂﬁ%l in d1oxane ZrEPmB nglaﬁgwgg {]3 s(%lr for 18 hours. The product
Waé\Bre%p té@i v@fh( a%e%ﬁﬂ%ﬁércﬁhﬂ 'fﬁt’ebéld)lrnﬂe@m&b ITRE SEMGF Qblid was

- di met hyl gl yci nami de (I nter fredi at e
trltl’ﬁfhtedélﬁﬁlgrﬂyherlﬂﬁa mﬂmqmpo(usa Pas Bayspbtdinesk as-yllow caysalbine solid (120

et t hyl - | b I ) ph []1-5-(I
meTeInEDORE AAGTZ ) ot byl ) - & 3 oxas6l | dlnh 3 one
), t '
M (RO T (R OsTo! ) potasstum
IHMG‘BO@M@MSD%@I&B@smm@ mn)l aaem(ﬁogm(ﬁa 6@6 -3.71 (m, 2H);

Wer e suspende

0. 05 I
4260 BAED: A6 w&mﬂé{m&% Kead B 5a]f4 580 kms DT HEA2 (@d, TED

7S] B, A LA LT TR S 00507 0 536

(s, VRS aGsUIE).and filtered. The f| | ter cake was washed
with methanol. The filtrate was concentrated down and

Example 17:  N'-{[(55)-3-(5-{2-Fluoro-4-[(5R)-2-0x0-5-(1H-1.2.3-triazol-1-ylmethyl)-1,3-
oxazolidin-3-vl]phenvl}pvridin-Z-vl)-4.5-dihvdr0isoxazol-5-vl]methvl}-N2,N2-

dimethylglycinamide hydrochloride

o ,
H oN_ _\ \»;0\/ N:N)
YT :

o}
N'-{[(55)-3-(5-Bromopyridin-2-y1)-4,5-dihydroisoxazol-5-ylJmethyl } -N*,N*-
dimethylglycinamide (Intermediate 31, 450 mg, 1.3 mmol), (SR)-3-[3-fluoro-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-

2-one (Ihtermediate 7, 512 mg, 1.3 mmol), potassium carbonate (539 mg, 3.9 mmol), and
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purified by colum chromatography (silica gel, 100%

ethyl acetate to 30% nethanol in ethyl acetate) which
wor@sded2N - {[ (5>S)-3-(5-{2-fluoro-4-[(5 ) - 2-PXDEGB2(06/002040

H1,2,3-triazol -1yl nethyl)-

|, 3- oxazol i di n-3-yl ] phenyl } pyri di n-2-yl)-4,5-di hydrois

oxazol -5-yl ] nmethyl }- 2,1V2- .g2net hyl gl yci nam de (0. 435

g). This material (0.250 g, 0.5 mml) was dissolved in

DMF (3 m), methanol (10 m) dichl oronethane (5 nl)
tetréias’(tﬁ@ﬁh?@%gﬁh rﬁ)&ﬁalﬁdfﬁ‘rﬁ(of @51 VR PnRAN e @Bs R déddMn DMF (8.1

xane 0.6 ntol) and allowed to stir

ml)alndrwmcn (O &ripel) aﬁ‘hct miftore &5 hnamitae§5 °Etfbue]r h@gomﬂbl) nlWQsen After

th t t
reagtip COpS O Berpactign Pm ey il qviean SpltgroR iabdRfe,amd
fllté'gﬂzmg%rfﬁte?éaﬁer\ﬁ?m%eg Wltﬁrlhé%ﬁarﬁ)%lzrfhe(fﬁ?rbﬁ)e'% ddREdHrated down and

el ectrosprav)
purﬁ%l-ﬂ@?déhlﬁﬂﬂcﬂrbhﬁw@ {rBY (siNedzgel DNOG byl RethBs 2. BWo (nmhanol in ethyl

acetaltﬁ) Whlﬁhzy%lgl%gg?\’( mﬂ%ﬁ(sdﬁlO&Oﬁﬁ%ﬁn&fz H)S (cﬁlggé 3= tnazol 1-
yln%g%fl) ?Ebjogia%oléf}ln g%h%ﬁrxl}lﬁﬂ)ﬁﬁl 2 7yi &ﬂ%»dﬁ; iBxazdi- §§r]ﬁleﬁ%1}-N2 N-

dimét188e1§cifdrhidle (0.HPBS gB. 05- 8. 08 (d IH) 8.19 (s, IH;
8.82 (s, II—?); 9.78-9. 89 (s, I ntermsgl at 3%.[:
Thisymagerias 50230 e50 Sramepyyas dissobre iy DY (3 2agld9 &?D
. 5-vll| >-
cicRp e RS T End R UfEA Y OO Y ME  adtion of AN i diowane
(0.19 W 0hG/ nntcnandealloheties St ad@n 2e9npeﬁararerfgr 23 nfinurem [Ether (30 ml)
was di ssol ved in anhydrous DM ( under nitr

wasmdds;d;w disyracting mizwirh d he @olscé@rmed fwnsﬂwéhef P%is‘éépl'gga’é Jas filtered

o e TR SPBb- AR I L Fuff R Syt 507 20
Msmwcbroymwdsﬁas@mgerom%mm@us DlvF (2m). Dinet hyI
%{gly0|ne.(165' : ) was added to the reacti

RAI- %ﬁ@l (8 ¢H)Aéd21t%3§(mr 1y 325@3 48 (m, 28D);

R e e T

7. 411!5&& qm 7.3 620@a! 1190 7767X1.92 6 \EI); alﬂsqwem)t, §.98t8.01(HOTH); 8.05-
hours at roomtenperature under ni trogen. The
8.08 é&diH)oB. 10ds WWDr &82 (upH)is?-ner 99kl Bhonet hane and
wat er. The organic | ayer was washed with saturated
sodi um

Intermediate 31: N'-{[(55)-3-(5-Bromopyridin-2-yl)-4,5-dihydroisoxazol-5-ylmethyl}-

: Nz,j\jz-dimethvlglvcinamide

H o™/ \
~ N N=
AN
)
{[(58)-3-(5-Bromopyridin-2-y1)-4,5-dihydroisoxazol-5-ylJmethyl }amine (Intermediate 29,
410 mg, 1.6 mmol) was dissolved in anhydrous DMF (5 ml) under nitrogen. Diisopropylethyl

‘amine (0.836 ml, 4.8 mmol) was added to the reaction mixture and stirred at room

temperature. In a separate flask, HATU, (670 mg, 1.8 mmol) was dissolved in anhydrous
DMEF (2ml). Dimethyl glycine (165 mg, 1.6 mmol) was added to the reaction mixture

containing HATU and allowed to stir for 20 minutes. The amine and diisopropylethyl amine



chl oride, dried over sodiumsulfate, evaporated and
purified via chromatography (silica gel, 1 to 20%
woreiohanokl i n et hyl acetate). Evaporation of thECPGBRSH02040
containing fractions and drying in vacuo yiel ded the
title conpound as a solid (450 ng). MS (el ectrospray):
341.0 (M+l) for C9Hi 0Br N3O Eganpl e 18: fert-Butyl
N-{r(5S)-3-(5-{2-fluoro-4-r(5
)-2-o0x0-5-qff-1,2.3-triazol -1yl nethvl)-
mikture” \93%354&*/ P/dddaedgfovthé PRERY b Pdiheh 1 Brcle)mikode AT HBAEE®I0R mixture
oxazol -5-vll nmet hyl | - Nmret hyl gl yci nate t rt-Butyl N-{
wa§ {l5GyedYo(sEr fmdr&dwrs af iropr2 tephperatys-whider el tropern Lag otacgoy was worked

LTI RSE R NUTC T e R
chl%n&%f %m%1 86@%&%@&11%@/ 'e)/zgﬁﬁa!ié’d lncﬁpdnflelah;!a &émtafdgea}}mky (silica gel, 1

1, 3-oxazol | -one (I nternedi at

to 23)% rrre;haneg Bl&athmhaiétat(ep ﬁva%mmn ofahb prcalu)et c(ol'ﬁio@ramg rfTr(aQt)nms and drying
and tetrakis(triphen no) pal | adi unm( 0
in \aguo W@ldeé tb%ﬂwfﬁimyotwéraé a§9ﬁ @%@éﬁg n DVF (5 m) and
heated at 80 C for 1
M%Q@ie%[roé’ﬂq?@ gldl)?é coo rﬁgﬂ'{({ elrwgg and adsorbed on silica

gel. The adsorbed material was purified by colum
chrormt ography (ﬁl I ca eI [

15

20

25

meth amamth di et hyl ether to give the t|t| e corrpound
as an off-white solid (254 ng): nelting point: 180 OC.
M5 (el ectrosprav): 566 (MH ) fo
(400 Mz, DI\/SOdJOd oA (£

6H)
3.59 (bs, | 96\ (d % 4.
2H); 5.19 ( &J‘?‘.z(dgb H): 7.59 (% \N7 69
(t, I1H; 7.77 G5, 8.00 (d, IH; 8.07 (d, ;

8.18 (s, IH); 8. 83 (s, I[H).yllnethyll- N
tert-Betyhiy-HJ(58)i3r@tbremopyridin-2-yl)-4,5-dihydroisoxazol-5- yl]methyl}—N—

5- Brono- 2- o) 4, 5- [ -
T A S P A T GO S S RO
[ \ l20i _ : din
tett?ﬁlrfgﬁlf l@e% Hﬁ)é%?&s}gfép?pg}ﬁﬁﬁﬁw %yq‘lﬁo?b gﬁigg(rﬁn F?llnﬁftlgﬁ) $ 3%xazolidin
2-onVintermheliaRtly B30 nay0138inuwaol) ostitabeiufiPcarponata(3@Dyng, @.2 mmol), and
tetrakis(triphenylphosphino)palladium(0) (88 mg, 0.076 mmol) were suspended in DMF (5
ml) and water (0.5 ml). The mixture was heated at 80 °C for 1 hour, allowed to cool, filtered

and adsorbed on silica gel. The adsorbed material was purified by column chromatography
(silica gel, 0.5 to 5 % methanol in dichloromethane). The material thus obtained was
dissolved in hot methanol (3 ml) and diluted with diethyl ether (10 ml) followed by filtration
and rinsing with diethyl ether to give the title compound as an off-white solid (254 mg):
melting point: 180 °C.

MS (electrospray): 566 (M+1) for C,3sH3,FN7Os5

"H-NMR (400 MHz, DMSO-ds) &: 1.43 (s, 9H); 3.34 (bm, 6H); 3.59 (bs, 1H); 3.96 (dd, 1H);
4.29 (t, 1H); 4.86 (d, 2H); 5.19 (m, 2H); 7.42 (dd, 1H); 7.59 (dd, 1H); 7.69 (t, 1H); 7.77 (s,
1H); 8.00 (d, 1H); 8.07 (d, 1H); 8.18 (s, 1H); 8.83 (s, 1H).
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anount) and DMSO (3 m) were conbined and warmed to

105 0C for 2 days. The solution was diluted wth water
wanwsexdeacted twice with ethyl acetate. The ppol/682005/002040

organic layers were dried over sodiumsulfate,

evaporated and purified by chromatography (silica gel,

10 to 50% et hyl acetate in hegfne) to obtain the title

conmpound as a thick oil (275 ng). MS (el ectrosprav):

385 (MH) for Cl6H22Br N3C3 Exarrpl e 19:

-4 g-dlh droisoxazol-5-

MWLM|J pyrl d| n- 2-yl) -4, 5-di hydr oi soxazo
| -5-yl I methyl}-iV- hylgly cine r -Butyl
7V-{[(5")-3-(5-{2-1‘;‘[;§oro 4- [(5)/5“\2 650 55@'

HI1,2, 3-triazoMyl

oxazol i di n-3-yl ] phenyl »p;w n 2-yl ) 4 5- di hydr oi soxaz
-5-yl]methyl}- L-nePhyl gl ycinate (Exanple 18, 210

5-@&@%—3@%{@0@& ﬂg-ﬁ%%ggdrk)goggﬁ)% yl]%C &ﬁé (ggp%ﬂmp(gﬁte 12, 0.40

g, WS nadoiychatdtkiné 4-Salytd@mydrocHioeaRa: (13 87,1 n{fﬁab ) -
The solution was stirred at roomtenperatire for

d11m9y1§hyl, N (2. @mlyléb!? aung), tt@tt@utybammnmumn@zlﬂdet{z mg, catalytlc
ol ution
a8 PRSP by VB B a8 PR ovion

wagdilited vath Witkyardl Elabredl & Re wTI!PFethI AELULE. MRS pUBTed Bl layers were
80 0C (givi n?ﬁaa clear solution) for 3 hours‘then
eyl

drigdpes s t8, giaperated étndqiunfleﬂ lbg\MaMatogEhmoasilicm@sl, 10 to 50%

h
ctn| 230t Bihe' foed 5 Shpbiing ble fvmaingioa ek oidogame)2 o),
M%{ﬁwctra%rﬁﬂr Bg‘?{MMH%r@?JPBEBrN n acetonitrile / water.
e co

I'ned el uent was concenfrated to give a yell ow

resi due, which was crystallized fromethanol. The
g nsed \i\llth col d et hanol

(M+I) ?of C24H2AFNTOB 1H NMVR (40@f MHz. DMBOd d:
.92 (s, 3H); 3.37 ( ; 3 73 (dd,
II—I); 3.96 (ddg IH; s > \ (t ; 486
(d, 2H); 5.19\(mN ; d
7.59 (dd, B+)7 7.69 (t IH) 7.76 (s IH)
IH); 8.09 (d, IH) 8.18 (s, IH); 8.84 (s, IH)

tert-Butyl N-{ [(5S)—3~(5-{2—ﬂuoro-4—[(5R)-2—oxo-5-(1H—1,2,3-tr1azol—1-y1methyl)—1,3-

oxazolidin-3-yl]phenyl} pyridin-2-yl)-4,5-dihydroisoxazol-5 -yllmethyl }-N-methylglycinate
(Example 18, 210 mg, 0.37 mmol) was dissolved in acetic acid (6 ml), isopropanol (2 ml) and
water (0.5 ml). To the solution was added HCI (4M solution in dioxane, 1 ml, 4 mmol). The
solution was stirred at room temperature for 2 hours giving an oily precipitate. Concentrated
HCI (0.5 ml, 6 mmol) was added to give a clear solution, which was stirred at room
temperature overnight again giving an oily precipitate. The mixture was warmed at 80 °C
(giving a clear solution) for 3 hours then concentrated to give a thick yellow oil. The oil was
dissolved in water (5 ml) and passed through a disposable extraction column of C18 silica gel
(2 g), eluting further with water, then acetonitrile / water, The combined eluent was

concentrated to give a yellow residue, which was crystallized from ethanol. The resulting
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Exanpl e 20:
N-{r(55)-3-(5-{2-Fluoro-4-r(5i?)-2-o0ox0-5-(Ifl

w0 200521692t ri azol -1 -vlinethvl) -1, 3- PCT/GB2005/002040
oxazol i di n-3-yl | phenvl } pyridi n-2-yl)-4,5-di hvdroi soxaz
ol -5-vllnmethyl }-L-prolinam de hydrochloride (5
)-3-(4-{6-[(55)-5-(Am nomet hygk) - 4, 5- di hydr oi soxazol - 3-
yI]pyridin 3-yl }-3-fluorophenyl)- 5-(lI

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

, 2,
oS 05 AT i B 65 a0
giveithd @Eetompddht af 218 6ffrmhitedsolid (M5 k). wadting deidt: 202t418 °C
reaction m xture follomed@@¥ the addi ti on of

MS&EQ&EM ﬁleo M) foy Codl
RIS, o GR35 5 G5 T2 o,

3. 96(2@&1“ 1@9@@2%&&4%—1 - Af308%, 11D24186 98, TPIBl19thONH) L 186 whl IIQ) 7.42 (dd,
preci pi'fate orned during the reaction was filtered

1Hyi A (ddy 1I=I}a17tgﬂ (t( D) 7 26[(§.{1H)( 8OBYd.3H)5809(d, 1H); 8.18 (s, IH), 8.84 (s,
1I_ILruoro 4-1(5/7?)-2-o0x0-5-(!I
2,3-triazol-1-ylnmethyl)-1,3-oxazolidin-3-yl]phenyl
}pyri di n- 2-
yl)-4,5-di hydroi soxazol - 5-yl ] net hyl } am no) car bonyl ] pyr
Examiplei2(he M-{[€58)130¢5¢{ 2aF mof d-89 (FR)-2-0860-5%61 phit 2t3strinzol-Givinethyl)-1.3-
Thedflltra,e ] ) il )

At K : - A-“.«.> = = (3L g 2 ;A .
hl%@@?l in ethyl acetate) to glve rmreter - but yl
{[(55)-3-(5-{2-fluoro-4-[(52?)-2-oxo-5- (|

=2-1 (

H 1,2, 3-tri azoI-I-yIneth 0 azoI|d|r03-

yl' ] phenyl }p yr|8|n 2- i t-soxazdl - 5-yl ] net hy
| } ami no) car bonyl ] pyr% i re ap a white
solid (1 bd =Ye pre sol i 4=t .0
'yield 25 , 0. nmol . The solid mas dISS

DVF (1 m) fjo which was added 4M HO in di oxane\(ﬂJ

m ). The reaction m xture was stirred at room

(sn)em{(a[(uspsf(tamnﬂc&némm& 3- hlhydtbﬁakmmwlﬁﬂnaﬁ 34371} 1 fluorophenyl)-
hour while nonitoring b C. The reaction m xtu

5-(hHsl, 2 Boriaapldakmethylr b&wa@hﬂeramﬁ EReferency @X@Pﬂdﬁ 16, 300 mg, 0.69

mnfét3 B G R LR A Honl rivte 26 S &Jhﬁé ilfing DG An YRR TU (286

mgP0 98 wshol) wad ali@dd t@\theslemt;bn(rﬁ&&uewdu@tddedy tﬂé ¥édigoRbf BOC-L-proline
0C under vacuum for 32 hours. Melti n% gm 246- 249

(143 ngs®.¢%mesdx: DiisppropylethzmnEng was 3dded H273\@@e!) and the reaction

was allowed to stir for 2 hours at room temperature. After reaction completion, the white
precipitate formed during the reaction was filtered to give fert-butyl (25)-2-[({[(55)-3-(5-{2-
fluoro-4-[(5R)-2-0x0-5-(1H-1,2,3-triazol-1-ylmethyl)-1 ,3-oxazolidin-3-yl]phenyl }pyridin-2-
y1)-4,5-dihydroisoxazol-5-ylJmethyl }amino)carbonyl]pyrrolidine- 1-carboxylate (153 mg, >90
% purity by LCMS). The filtrate was purified by chromatography (silica gel; elution with 10
% methanol in ethyl acetate to 45 % methanol in ethyl acetate) to give more zert-butyl (25)-2-
[({[(55)-3-(5-{2-fluoro-4-[(5R)-2-0x0-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-3-
yl]lphenyl }pyridin-2-yl)-4,5-dihydroisoxazol-5-ylJmethyl }amino)carbonyl]pyrrolidine-1-
carboxylate as a white solid (106 mg) and added to the precipitate solid to yield 259 mg, 0.41
mmol. The solid was dissolved in DMF (1 ml) to which was added 4M HCl in dioxane (4 ml).
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1H NVR (300 MHz. DMSO-d6) d: (1.58-1.80 m IH); 2.25

(m IH; 3.18-3.29 (m IH; 3.14- 3.57 (m 6 H); 3.98
w@egoshikgo21 4. 14 (m I1H), 4.22 (m 2H), 4.26-4. 38CT/GB2005/002040

2H), 4.86 (s, 2H); 5.17-5.20 (m |H); 7.42-7.44 (dd,

IH); 7.57-7.72 (m IH); 7.76 (s, IH); 7.98-8.08 (m

IH); 8.19 (s, IH); 8.43-8.59gm IH; 8.82 (m 2H);

9.77 (s, IH). Exanple 21:

1 {r(55)-3-(5-{2-Fluoro-4-r(5

0] - I )- 0

T ke s Y ersindas s?f?lﬁémhe%‘ Jopfskioyrs e hested 0,60 °C for
hodr'\ﬂnlér}ﬁ@fhfbddg VERPIL( ariedeadtipd maig tlre wiasleooled down to room temperature

(51?)-3-(4 (55")-5-(AmM nonet hy 4, 5- d|h dr oi soxaz
andpthe grqﬂupmypq preeipBatpd ngw]fﬂ]l W% %7‘4) solid was ltered and washed with

ethfrigég%/? g}]e it rodaﬁ%% ié/el){%‘gg& 1b8 lr%é a‘%@@ﬂ%gDzC%ﬁer vacuum

fordosoatsved in anhydrous DVF (5 m) while stirring under
nitrogen. HATU (286 ng, 0.75 nmol) was added to the
Mettgmqainh240-24A¥e fol | oned by the addition of

%Eg%ﬁ%‘@?iﬁ%ﬁ%ﬁ@r%ﬁzﬁm (358 i, 2.03 mmol)

IHAMRIB60 MERE IDMBOWRS 52t swve@ote, 131); 2. 2f5an Zfﬂyoyls&m@ (m, 1H); 3.14-

roomtenperature. After reaction COfT'p| eti on,
3.57 émc 6 FHN3 asxmunﬁ)mm@uruﬁ); £02 oy, 2H), dc 637 @phi}H) 4.86 (s, 2H);

5.1 5etthe 100: 145 b allel {%QES hapo zéﬂ)g f%{‘érg;zes 08 (m, 1H);
8.1 g% g?yyé!s'@ ()nz reh( § B4 28 YEr3 o Br 21, uor o- 4-

Exidnble&ﬁ N{EBS)-31(5: Rkt do-3- f(lSRIB—Zmzi}I(IIdh]m, 3-tvihFqlkle methyl) -1,3-
yri d| n- 2y| -4, 5- di hydr0| soxazol

h ILH) 21 ng, 0.35 mml). The SO|Id was di ssol ved in
) to which was added 4M HCO in di oxane (4
m). The reaction mxture was stifkred at poom
tenperature for018 hou % eatEen\t 0 @U\OCfor 1

hour while orin ' \ >
was cool ed-Torb Rt epper/at une é pr%vya N
preci pitated ut with acetonitrile. The sol N-Mas
filtered and washed with ether to give the t|t| =
el.| ow 3 t, 40
(SRS hin e B fout by Epb kRl S ting JaD 3 loropheny)

5.(PE- VB3 (EARENTARRIGY I ,3-B3RdzdbidM lohe tRéfefBﬁU%Nﬁfm 16, 300 mg, 0.69
mmol), was dissolved in anhydrous DMF (5 ml) while stirring under nitrogen. HATU (286

mg, 0.75 mmol) was added to the reaction mixture followed by the addition of BOC-D-valine
(150 mg, 0.69 mmol). Diisopropylethylamine was added (358 ml, 2.03 mmol) and the reaction
was allowed to stir for 2 hours at room temperature. After reaction completion, the reaction
mixture was purified by chromatography (silica gel; elution with 10 % methanol in ethyl
acetate to 45 % methanol in ethyl acetate) to give rert-butyl {(1R)-1-[({[(5S)-3-(5-{2-fluoro-4-
[(5R)-2-0x0-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-3-yl]phenyl } pyridin-2-y1)-4,5-
dihydroisoxazol-5-ylJmethyl }amino)carbonyl]-2-methylpropyl }carbamate as a white solid
(221 mg, 0.35 mmol). The solid was dissolved in DMF (1 ml) to which was added 4M HCl in
dioxane (4 ml). The reaction mixture was stirred at room temperature for 18 hours then heated

to 60 °C for 1 hour while monitoring by HPLC. The reaction mixture was cooled to room
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1H NWVR (300 MHz. DVMSO-d6) d: 0.93 (m 6H); 2.07 (m
IH; 2.25 (m IH), 2.71 (s, IH; 2.85 (s,

w@2@34%026 (m IH); 3.45-3.60 (m IH), 3.98-3. Ersr/(;m005/002040
IH, 4.22 (m 2H), 4.26- 4.33 (m 2H), 4.86 (s, 2H);
5.17-5.20 (m IH); 7.42-7.44 (dd, IH); 7.57-7.72 (m
IH); 7.76 (s, IH); 7.98-8.08g/m IH,; 8.19 (s, IH);
8.43-8.59 (m IH); 8.82 (m 2H Exanple 22:
N1-{r(5S)-3-(5- {2 fluoro-4-r(5R) -2-0x0-5-(IHI1,2. 3-tri

-] - t - 13-
oy JR AR s precion ovpihcsonis Th syl nd
washe@-wdthnghdntd pive-thd e pﬂﬂudéas lawlﬂowhbbd (IB2 mg) after drying at 40 °C
51 ?) - 3-%};-&6 [ (55")-5-(AmM nonet hyl ) - 4, 5-di hydr oi soxaz
y@cuyn] BRAPAB3-y| }- 3-f | uorophenyl )- 5-(I

bl -yl methyl)-1,3-oxazolidin-2-one
M‘{L gt 140-25 BaSie 16, 300 . *o 0 mol ), was

M ieEsabiteeh)i mmm&dnpﬂﬁs(@mﬁgmgmj ) while stirri ng under
ni trogen. HATU (286 75 mol ) was added to
'HNMR (B VEz M Of-dﬁﬂﬁowa (my 6HQ. Gtian.t iFDn 28P (m lH) 271 (s, 1H);

2555 DT aEHT AR M T D 88 3138 (ms 168 43R (5 28D, 4.26-

4.38708, DNE 4 KAG! 2130 sv@s5.a0 (:aned); st s (dRNHS; New7$72akn, 1H); 7.76 (s,

roomtenperature. After reaction conpletion, the
1Hy, d08-8.08 (mi k)8l On@as1iuBi43+-&89 by, Hi); &ﬁit(@gr?ébhy

(silica gel; elution with 10 %ret hanol in ethyl

acetate to 45 % nethanol in ethyl acetate) to give

pRUY ! NI §$r- -ﬁégg&@o : a-3:[($R ¥ Z-ox0-5-(1H-1.2.3-triazol-1-ylmethyl)-1.3-

_(Eﬂohd@,_&vﬂDhand}miriqghmevwls)-dihvﬂrm sexaabl-Shyhinetyyl inamide

pyridin-2- yl)-4,5-di hydroi soxazol - 5-yl ] net hyl }
h 1%€. net hyl - 2- oxoet hyl J carbamate as a white solid

(351 ng, 0.58 mmol). The solid was dissohved in DVF (1

m) to which was addegy 4M HCL i n di xane (4 mM). The

reaction nixtufe wa$’syy 1 ‘ ature for
18 hours thgg/“eﬁte N & U\(_&!
nmonitoring by HPLCY The reaction m xture gﬁedto
room t enper afMlse and the product was precipit out

with acetonitrile. The solid was filtered andwashed
(SRM3t - Et-HEF)-T-6Agiinamathy)-#i5t dibydroispraratt 3 adlparigier3-gld-3-fluorophenyl)-

5B A SAER TN A0 et A AL BRI %0 mg, 0.69
mndd), ¥k Hﬁ%l'i/@d/ ¥ anPGroas DN {5 @) wititAdieRid\Blefkr nitrogen. HATU (286

mg, 0.75 mmol) was added to the reaction mixture followed by the addition of BOC-L-alanine

E';E';;J;Q;Q;

(130 mg, 0.69 mmol). Diisopropylethylamine was added (358 ml, 2.03 mmol) and the
reaction was allowed to stir for 2 hours at room temperature. After reaction completion, the
reaction mixture was purified by chromatography (silica gel; elution with 10 % methanol in
ethyl acetate to 45 % methanol in ethyl acetate) to give fert-butyl [(1.5)-2-({[(5S)-3-(5-{2-
fluoro-4-[(5R)-2-ox0-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-3-yl]Jphenyl } pyridin-2-
y1)-4,5-dihydroisoxazol-5-yl]Jmethyl }amino)-1-methyl-2-oxoethyl]carbamate as a white solid
(351 mg, 0.58 mmol). The solid was dissolved in DMF (1 ml) to which was added 4M HCl in
dioxane (4 ml). The reaction mixture was stirred at room temperature for 18 hours then heated
to 60 °C for 1 hour while monitoring by HPLC. The reaction mixture was cooled to room

temperature and the product was precipitated out with acetonitrile. The solid was filtered and



1H NVR (300 MHz, DMSO-d6) 6: 1.21 (m 3H); 3.23-3.45
(m IH); 3.45-3.60 (m IH, 3.98- 3.98 (m IH), 4.22
W@ 20526021 4. 26-4.33 (m 2H), 4.86 (s, 2H); 5. 1FcBGBR005/002040

(m IH; 7.42-7.44 (dd, IH); 7.57-7.72 (m |IH); 7.76

(s, IH; 7.98-8.08 (m IH; 8.19 (s, IH; 8.43-8.59

(m IH,; 8.82 (m 2H Exanpl gg23:

Nl(r(55) 3- (5- {2f|uoro4r(5)-2-oxo-5-(|

trlazol-l-ylnethvl)-l

B R B OO g e
un&&&&cmﬁnf&ﬁﬂqml) was di ssol ved in anhydrous DVF (5

. Di net hyl cine (103 ng, 1 nmol) was added and
Mqlh@wgbéﬁ%rﬁf?\ﬂés stirred for 60 minutes to give a

%ﬁ@%?? |(M+Lp cgc{‘z(‘lgg}:N%Of (met hyl ani no) net hyl ] - 4

TH.ove 90 VTS OXRIB0)-dS- 8/ 1A YE. @Hg 823 yslzﬂsqhenﬂ)] 3.85(3.60 (m, 1H), 3.98-

HT, 2, 3-trirazol -T-yl net hyl oxazol i di n-2-one
3.98ERR AHl) et.22 (10, m)s4@6 40350nnaﬂu)| ¥.864n@H); 5.17-5.20 (m, 1H); 7.42-7.44 (dd,

A SPACARL SHA 21056 o (TR b MDA o 102

(m heyy 9iff s at room tenperature. The reacti on was adsor bed
directly onto silica gel and purified via
chromat ography (silica gel, 0.5% net hanol / 0.05%
t hyl 0% ' [

15

20

25

trlﬁﬁﬂlvlg)vcmﬁndurthe pur| fied by pr epar ative

rever se- phase HPLC (C18, 5-95% acl_etonltrl le / water
wth 0.1%trifluoroacetic acid). Khe prodyct
cont ai ni ng fracti ons gaewe exapyr at/ed,\ di ved in

met hanol (5 m), Yrealeg ACT \( 0,2ZM n |oxane
0.6 m, 0.12 | N~arfd Conc®Atrat ed. The | eNwmis
di ssol ved twhetthyl ene chl oride / nethanol, n_

diluted with\eth9l acetate / ether to give a
precipitate. The precipitate was collected, rinsedwth
HATHeR85 g, 6r75e0mbh weadissolved gi andiytitves EMF&mlb Divethyl glycine (103

mgs,rzl)ntqmo |\>Hs] 36 I ! lnﬁttﬁe gigggﬁ]sgqg%ag%rge{@féom?éé l Itgrg;‘%a clear solution.

(51§337 Bé l(*{h&)o- _ -{@gg%pﬁﬁﬁ%ﬁ@%y?g% dwﬁ)%ml%gol% 21 }ggndm 3-
y)plenyl]-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one, (Example 2, 0.225 g, 0.50
mmol), and diisopropylethylamine (0.3 ml, 1.73 mmol) were added and the reaction mixture
was allowed to stir for 3.5 hours at room temperature. The reaction was adsorbed directly onto
silica gel and purified via chromatography (silica gel, 0.5% methanol / 0.05% triethylamine to
10% methanol / 1% triethylamine in dichloromethane). Evaporation of the product containing
fractions and drying in vacuo gave a crude product residue (160 mg). A portion of this
material (50 mg) was further purified by preparative reverse-phase HPLC (C18, 5-95%
acetonitrile / water with 0.1% trifluoroacetic acid). The product containing fractions were
evaporated, dissolved in methanol (5 ml), treated with HCI (0.2M in dioxane, 0.6 ml, 0.12
mmol) and concentrated. The sample was dissolved in methylene chloride / methanol, then

diluted with ethyl acetate / ether to give a precipitate. The precipitate was collected, rinsed
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4H); 3.96 (dd, IH); 4.30 (m 2H); 4.86 (d, 2H); 4.99

(m IH; 5.19 (m IH); 7.42 (dd, IH); 7.59 (dd, IH);
wQ2®8/1(d021 1 H); 7.76 (s, IH); 8.01 (d, IH); 8.0FCY/GB2005/002040

IH; 8.18 (s, IH; 8.82 (s, IH; 9.57 (bs, IH).

Exanple 24: N-{2-r{r(55)-3-(5-|2-Fluoro-4-r(5

) -2-0x0-5-(1g-1,2,3-triazol -Iggyl met hvl) -

|, 3-oxazolidin-3-yllphenyl}pyridin-2-yl)-4.

5-di hvdr oi soxazol - 5-

with etHTF! r'ﬂq/ R B0t 3y QR ToRYL 31 of BE Yk SR 4s an off-
whrté 801[4{2(75@) ﬁre(tﬁrg{psztl umma%@[c( 527) 2- 0x0- 5- (|

3-triazol - Inet}y
M@K/(W@Mﬁypzﬁ 29 304

b Ay W O Rl By A B e 1032268

4H§ 'ﬂ@(d@EﬂH?Meso%%a Iig big P (M@{)dwg@nvm) 19119 (m, IH)C7f42 (dd, 1H);

rifluoroacetic ac hen warned to 55
7.5D l§adyrLEDTH68 $io L HY;i BT6 (/sausrQleﬁdt LHD;e07 @, dHyrfes& (s, 1H); 8.82 (s, 1H);
gl ssgh;ed in methanol (1 m), then ether (15 nl) was
9.5 d the resulting suspension was sonni cated. The
solid was collected, rinsed with ether and dried under
vacuumto give the title conpound as an off-white
Example24: 25-{ M{)[(SSMSI-GSI-{_QQF Tnoiard- [LI_E'RS) -2-0%6k5-(0H-NB.3-triazol-1-ylmethyl)-

1H NMVR f 400
XAEYR-03 (2 X s,
(m 3H); 3.94
4.86 (d, 2H);

4.95 - 5.08 (m IH: 519 (m IH): I7f42(d 7.
H) ;

o
d, IH: 7.68 (t, | N6 (5
éo7 (H)m IH) : 5(318I(_|)SOII—NI)' . g

'N=
i a e \)\/r\’l\)
I\I-{2 r{rfqﬁg{g{z fluoro-4-r(5
) - 2- OXO0- 3-triazoll -

vlimet hyl) -1, 3-oxazolidin-3-yllphenyl >pyridin-2-yl)-4,5
terE-EutlnyF{di E{@Qﬁéz B1(5H2-fluoro-4-[(5R)-2-0x0-5-(1H-1,2,3-triazol-1- ylmethyl) 1,3-

oxa(zloL%%bh\}i]:i%l%ﬁg? B%‘l&gg 3%3}1 52 d1?1x %Es%%az}ol 5-y Jlgﬁ)lzl%mé:th}rll? noJ-2-
oxogﬁﬁd%& %gflﬁféﬂﬁn?ﬂ%ﬂ? Ghiddiate 39! YL PvECA RN edInHiflRdbhcetic acid

6] ﬂrﬂ)l, th%n Srarmedrod 5 1C §drthviny | Thel soBrior azas Iconi¢emérdted e dryness, dissolved
(Exampl e 2 0.44 mm] ), iV-(2-ug. . .
in etaRal kgl ileﬁadéhqﬁai§ mDagAdieH gnd Hieresuling thpensiqn was sonnicated.

Thé L&fde\%ge&ll%tgd,?i%ﬁ‘ed QithQher and dried under vacuum to give the title compound
as an off-white solid (55 mg).

Melting point 135 — 145 °C

MS (electrospray): 581 (MH") for Co7H20FNgOs

"H.NMR (400 MHz, DMSO-dg) 8: 2.79 (bs, 3H); 2.99 and 3.03 (2 x s, 3H); 3.19 — 3.33 (m,
2H); 3.52 - 3.69 (m, 3H); 3.94 (m, 3H); 4.21 (bs, 1H); 4.29 (t, 1H); 4.86 (d, 2H); 4.95 - 5.08
(m, 1H); 5.19 (m, 1H); 7.42 (d, 1H); 7.58 (d, 1H); 7.68 (t, 1H); 7.76 (s, 1H); 8.02 (t, 1H); 8.07
(m, 1H); 8.18 (s, 1H); 8.82 (2 x s, 1H).
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g, 0.89 mmol),

- [ 3- (di net hyl am no) propyl ] ~LP- et hyl car bodi i m de
whyasoodbori de (0.200 g, 1.04 mol), PCT/GB2005/002040

4-di met hyl am nopyridine (5 ng, catal ytic anmount) and

DMF (5 m) were conbined to give a suspension. The

m xture was stirred for 2 howps at room tenperature,

diluted with ethyl acetate, washed with water, then

brine, dried over sodiumsulfate and evaporated The

(SES lH §3.3-triazol-

and cooled g0 0 0 ' A ,

nmol ) S| added §i vilhg a suspen5| on after sever al
mnutes of starringat 0 OC. After 20 m nutes the cold
bath was renoved and the m xture was stirred at room
tenperature for 1 hour, then diluted with saturated

RSB ERPINEHS ARRYSHARE RIS &h bisBEERLE) pyricin-3-
yl)pN@@l]tii(Hliltm iebd1 gmetrylJ ;3 @tdzehdmm:lbm(@ﬂ-x%mple 2,0.198 g, 0.44

oxoet )-iV-nmet hyl gl yci ne ethyl ester as a cl
mmq)lgﬁ‘{ d}éqr; b\;@orcy-aqu(g)c‘r(hyl) %nwhylglﬁ@n@ pq@@néa}ﬁﬂnt@g?@aate 33A, 0.200

é\é qmol) g@éﬁm Iy'g%aérulrla)é)ré@l@lo V(ﬁﬂyﬂ:%bgcﬁl }ﬁlgglg él%cgiig}lge (0.200 g,

1. oarfﬁmbt)e4mﬂsétﬁyﬁnm§)yﬁaﬂné (® ﬁl_FaEatﬁlgﬁéThltn@ﬂﬁI? ad DIMF {Pil)were
day yleldlng a suspension. The solid was collected and

comibined taigie p svuspension.t Bhe/mixktdrerwizs stiner docbh@itys Abrogm tgmperature,

d11¥1‘%l ! e}kb ?ﬂn)ﬂ ag §6gw5r§2%1 §1L ‘?é\fR 1( gllﬂ'e%%gbn @eglgoV(eg chlll_ﬁl suﬂate and

ev4poRdiad, erl?eslnat@nﬁlzwﬁs{ﬁlfrffﬁhb% c()ﬁnﬂﬁzclﬁbﬁhﬁfo%ra@hy (SHlica gel; 0.5 - 5% MeOH

) -2-0x0-5-(If ,2,3-triazol -1 -yl ne
in dlpmommdcbaned tmylsld\xhqpﬂengnhp@yldla@uaﬁh@k@il)(mm&r)du hvdr oi s

g azol 5- vlug?épﬁﬁﬁz?%ﬁy%gﬁ%% 9Fethy{£gL¥C|ne t

[(5)-3-(5-{2-fluoro-4-[(52?)-2-0x0-5-(IH1, 2, 3-
triazol-I-ylnmethyl)-I, 3-oxazolidin-3- yl]phenyl}pyri din
IntePmgdintel3FA AV KQQemb-ibslmoafzbe@ethvl)-N -methylglycine sodium salt

><OTO]/\T /\g/o” Na’

Sarcosine ethyl ester hydrochloride (3.2 g, 20.7 mmol) was combined with DMF (10 ml) and
diisopropylethyl amine (3.6 ml, 20.7 mmol) and cooled to 0°C. z-Butyl bromoacetate (3 ml,

—

20.3 mmol) was added giving a suspension after several minutes of stirring at 0 °C. After 20
minutes the cold bath was removed and the mixture was stirred at room temperature for 1
hour, then diluted with saturated sodium bicarbonate and extracted with ethyl acetate. The
organic layer was dried over sodium sulfate and evaporated to yield crude N-(2-tert-butoxy-2-
oxoethyl)-N-methylglycine ethyl ester as a clear light yellow liquid (2.76 g). The crude ethyl
ester (1.08 g, 4.67 mmol) was dissolved in ethanol (6 ml). Aqueous sodium hydroxide (5M, 1
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yl ] met hyl } am no) - 2- oxoet hyl ] gl yci nate (Internediate
34, 157 ng, 0.22 mmol) was dissolved in
wao eooShiuoepacetic acid (8 m), then warned to 4BCOGBR@5/002040
| hour. The solution was concentrated to dryness and
the residue was dissolved in water (1 m ). The product
solution was filtered througpj@ small colum (2g C18
reverse phase silica, 0 to 100% acetonitrile in water)
and the eluent was evaporated. Ethyl acetate (5 m)
L.es] foll 0
i B0 A 2 e e R o R BB AP ay viding o
susplehdiott Tieg sctiddy gbr dotidctad ehed drvawidet Vugmve yidlé thel titleecompound asa
conpound as an off-white solid (110 ng). Melting point
whitggolid 200 r08)- M5 (el ectrosprav): 553 (M) for
.. C25H25FNBG6 1H NVR (400 Mz, DMSO-d.) d: 3.26 (dd,
HINYIR 300 MKIm CRIHD) 54((@1(9;51)1 Hp9 (337 .84 (QBIH,) 335'8(5 2H).
(s 2H); 3.96 (dd, IFD 4.29 (t, IH); 4.84 (m 2H);
86 (d 2H); 5. 19 (m IH; 7.42 (dd, IH); 7.59 (dd,
R)-2.088.5(@ 1-1 )3-trfa A8 1-vimethyl)-

1.}MhdimﬂmnbhélwlMridinﬂ-leléltEVﬂithf'(fimxazol-S-vl]methvl}amino)-Z-
- but xyqarbonyl)-N—r2-({r(55)-3-(5-{2-f|uoro-4-r(5

oxgethyl ~(I'H1,2.,3-triazol-1-yl methyl)-|
3-oxazol i di n- 3- vnpheanpyrl din-2-ylp-4,5- o
di hvdr oi soxazol - 5- vnmet hy} ani ng) - 2-pxget hyul%l vei ngte

-(t rt- Butoxycarbon ) - 9~ (%=
- o Letrers X Y

-butoxy|ﬂbox et 5
39, 253] .90 rnnDI)

(51 7?)-3- (4({6 559 5- (am nonet hyl ) - 4, 5- di hydr oi soxazo
| uoro

h
terHB!rztytX’s(]fqrﬂaatz)asmbwwﬂ%( [(39)- egzﬂpf)@rh@&rﬁeoxo 5-(1H-1,2,3-

tna&%i ‘gr d‘ﬁ&ﬁ?ﬂ Eﬁgn?dr%g 1%‘1?103p ﬁ?heﬁ?lépgnﬁﬂc 2 @EBTS) d1h&dr01soxazol-5-

yl1igdhyDehies)i Tiexdelisl] g?:ma@e AfteFnieldiate 34, 157 mg, 0.22 mmol) was dissolved
4- di met hyl am nop ne (5 ng, catal tic anmount) and

in @[ﬂp:m(cmcwq aomg(vBemIv)orrhgn Hagneth 435[ 9G fosdheyr. Ihewplution Was concentrated

o RS At sl Bliedin R ik T B LhptihEE age fterea

thr&@ghi d«lsfﬂlaﬁh&cﬂﬁmﬂ €2g OB @éize%%%has%%ﬂﬁdém) $3/1 oUvBa€etdMitile in water) and the
evaporated. The naterial was purified by colum

elugmtrvmw@@qratpﬂyE(lml laq:qtg;e geml) \@as5added,% e @ksidue followed by sonnication

to ylela a s%é;?erﬁ?foﬁa%% sold as cﬁleogﬁ, nnseg with ether and dried under vacuum to

give the title compound as an off-white solid (110 mg).

Melting point 200 - 210 °C

MS (electrospray): 553 (MH") for CpsH,sFNgOg

"H-NMR (400 MHz, DMSO-dg) 8: 3.26 (dd, 1H); 3.43 (m, 2H); 3.55 (dd, 1H); 3.72 (s, 2H);
3.80 (s, 2H); 3.96 (dd, 1H); 4.29 (t, 1H); 4.84 (m, 2H); 4.86 (d, 2H); 5.19 (m, 1H); 7.42 (dd,
1H); 7.59 (dd, 1H); 7.68 (t, 1H); 7.76 (s, 1H); 8.00 (d, 1H); 8.07 (d, 1H); 8.18 (s, 1H); 8.70 (t,
1H); 8.82 (s, 1H).
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title conpound as a light yellow solid (157 ng). MS

(el ectrosprav): 709 (MH#) for C34H4 1FN8O8 Exanpl e 26:
W®2005/116021 PCT/GB2005/002040

)-3-(3-Fluoro-4-{6-r(55)-5-(1Himdazol -1 -yl methvl) -4,

5- di hvdroi soxazol - 3-vnpyri di n- 3-yl >phenyl ) - 5- (|

-1,2,3-triazol -1-ylmethyl)-1.93:- oxazolidin-2-one

5- Br ono- 2- [ (5S)-5-(I

H i m dazol -1 -yl met hyl ) - 4, 5-di hydr oi soxazol - 3-yl ] pyri di

di ( >

OXGUSC?(EEPP Qd-ﬂihﬁl-ﬂvllﬁbﬂﬂfl')l-i 3- oxazolldm-3 vl]phenvl}pvrldm-Z y1)-4,5-
[(ITHT, ’Zstrlazol-l-yl) hyl oxazolldln 2-one (126
di .nUSIS'E!l."ms i (INg1nY Hak DX £ B¢ nmg, 1 mol)
and tetrakis (triphenyl phOSpI ne) paI,} adi um g0) (19 ny,
0.017 myol ) were corrblned in DVF (1.8 ) a%
0

di sti |l wat er (0. 18 nd))’\he hagt eg/ t &\ 8 or N3t
m nut es The reactl xt dre\was/ adsor be WM\/?
ont o si i fi col umm_ chr orat Oyf apty
(silica g V‘k\gg% MeOH i n di chl oronmethane) to yield
thetltle cg as an off-white solid (70 ng).

Mel ting point: 39 -242 0C MS (el ectrospray): 489
(MH) for C2 1FN8G3 1H NMR (300 MHz, DMBO d6)
.19-3.22 (m ; 3.53-3.63 (m IH), 3.98-3.98(m

3
N—{t%-’fBugo_x%/ga@O@Z)— ~(2- t%%bb’ut%iyg% %ééth)ﬁg?b;/ch%é [gl‘%fr?lgeldo ?ri_';ﬂztters 1998, 39,
25%]: C%go %gg, %%éb%(ﬁgﬂ 37(Iﬂq§fﬁ[(5&)@ (an%n%ef%ygﬁt fmhgrag&soxazol 3-

I Nt ermedi at e
yl1prEdn-35y1 {3-Huoroplengl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one

N L T T e
OB ORITES Byl RSB b e 4 .

cataiytib @matlﬁt) éﬁd)])l\m 4 ﬁl)lﬂera‘n‘oh))meﬂ atmi sthmetcy:itamsm nemparature for 30
i odi de , catal %/tl c._anpunt t) The
mipyigs. uThjj ma%u@twasrdé& om@t:ethﬂracsta@awheéumm Wateqthen saturated

socﬁ&{ﬂyclh o?ﬁl%t &5 & o%@?&ﬁ?m‘é%fpﬁﬁgt‘é@h& ﬁ?z}t&g ’?P(eeﬁlat%ggi \%Qb]g/urified by

& aporat

comhmsdhr&ﬁitﬁgf&plﬁ);g(’sﬂmh)gel 913 i £% MeDH i dﬁ:hl(ﬁ'oﬁeﬂhieﬁé)aﬂ §leld the crude
di chl oronet hane) to give the title conpound as a white
title compound as a light yellow solid (157 mg).

MS (electrospray): 709 (MH") for C34Hy;FN3Os

Example 26: (5R)-3-(3-Fluoro-4-{6-[(55)-5-(1H-imidazol-1-ylmethyl)-4.5-
dihydroisoxazol-3-yl]pyridin-3-yl}phenyD-5-(1H-1,2,3-triazol-1-ylmethyD-1,3-

oxazolidin-2-one

F 0o
A N/ o n=N

N\i\/N = N\)\/r\’l

5-Bromo-2-[(55)-5-(1H-imidazol-1-ylmethyl)-4,5-dihydroisoxazol-3-yl]pyridine
(Intermediate 35, 100 mg, 0.33 mmoles) , (SR)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl]- [(1H-1,2,3-triazol-1-yl)methylJoxazolidin-2-one (126 mg, 0.33
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solid (105 ng). MS (electrospray): 308 (M+l) for

C12H11Br NMAO 1H NVWR (400 MHz, DMSO-d ) d: 3.18 (dd,
WO R)0s/18022 (dd, IH); 4.20 (dd, IH); 4.27 (dd, p¢d/GB2008602040

(m IH); 6.86 (s, IH; 7.20 (s, IH; 7.63 (s, IH;

7.81 (d, IH); 8.12 (dd, IH); 8.77 (s, IH).Exanple 26a;

(5 -93-
)-3-(3-Fluoro-4-{6-r(55)-5-(lg-imdazol-I-vlnethvl)-4.

5- di hydroi soxazol -3- yllpyridin-3- yl}phenyl)-5- (IH
o A Grborkd A 3 mibol)ap THAER4S Wiy BRGspine) palladium ()
(19 hig, 01002 zhel) wWetawinit f¥d mdD MY @i 181 %ad distiBed Mayer (0l & nfd) then

y'% phepyl) - 5- (! o . .
hepie ,toz?%-er( faraPgninptes) hbe psaction mixtyseayast 4dgpthed dispaly onto silica gel

. . di | 1 n.
M i N —
yidl @ tHe3flerdompduid agrambiX-vattitersoRN(TERARE MEIMA € poihf @39 —242 °C

recipitate was filtered and washed with ether (1 m)
Mgéel%t@smav}iéf%?i(Wé) EurfpednbNeQs an of f-white solid
1 drp qQri-de.sa (

{RheEPyRIE DA 058 A RprrsBeF it BRdh ) os-3.98 (m, 1),
_ 4 ( 35D4.- 3. .6l .
421 byt R0 10 i 3 3, (0 00, 00
1. 56-4, B8y, i) 47 . (s, SFHAT 9408 08K, 2H) AD1F (s4 3H)R.8 (HILH).
7.56-7.76 (m 3H); 7.95-8.10 (m 2H); 8.13 (s, IH;
8.81 (s, IH Exanple 27:

Infdrfikdiate $55-BPoms-2A{55)-5.014-i -4,5-dihydroisoxazol-3-

Yllpy@idineazol i di n- 3-;/I 1phenyUpyri di n-2-yl) -4, 5-di hydroi so
xazol - 5-ynnet hyl ) am no) - 2- oxoet hvU- N-net hyl gl v ci ne

Met hyl i ni nodi acetic acid ¢gd 5\¢ mol ) was
di ssolved in DMF (1 nT) and tex (I 'fol |l owed by
- [ 3- (di nmet hyl ami no) pRopY: - et h\NTTar bodi i m de?HC

(140 ng, 0.73 mml). In a separate vial, (5
5-Brodot 24 (56)-5{(Bi8brdmdtiay)-aSrah iltbis o Xazdt-8lyiTy ot @ins Qhtd&ahediate 12, 300
yl ] pyri di n-3-yln}b¢ 3-fluor o_phenyé)-S-(I .
mg1{097mmo}) pyag gembined) wigh iidazole G108 mae: d0iddnmop), pefessium carbonate
(300 mg, 2.17 mmol), tetrabutylammonium iodide (5 mg, catalytic amount) and DMF (1 ml).
The mixture was stirred 80 °C for 3 days, diluted with ethyl acetate, washed with water, dried
over sodium sulfate, and evaporated. The material was purified by flash chromatography
(silica gel, 0.5 to 5 % methanol in dichloromethane) to give the title compound as a white
solid (105 mg).
MS (electrospray): 308 (M+1) for C;,H;1BtN4O
'H-NMR (400 MHz, DMSO-dg) &: 3.18 (dd, 1H); 3.52 (dd, 1H); 4.20 (dd, 1H); 4.27 (dd,
1H); 5.06 (m, 1H); 6.86 (s, 1H); 7.20 (s, 1H); 7.63 (s, 1H); 7.81 (d, 1H); 8.12 (dd, 1H); 8.77

(s, 1H).
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(Reference Exanple 16, 200 ng, 0.46 mol) was
di ssolved in DMF (5 mM) while stirringunder nitrogen,
wa b@s/1diocsopr opyl ethyl amine (0.2 nml, 1.6 mMmoPQT/GB2005/002040
added. The ami ne reaction mxture was added to the
di acetic acid reaction m xture. The resulting m xture
was allowed to stir for 1 hougy.at room tenperature.
The reaction mxture was diluted with ethyl
acetate/water. The ethyl acetate |ayer was dried then

EAE6EASRY 3G HiMNES 6. E85 59 . AL el RN OHIAL o

STITCa ger coramrr,  (er ot o w

mmbisogmmmwrmnmﬂ%mtvmom 1(21%13251 1-yidgetEA)1¢8-
was further purified by reverse phase preparatlve
oxazplidin2ronednidyoehtoride s@lés 95% acetonitrile in water,
0.1%trifluoroacetic acid). The-title rrpound was

obtained as a yellow solid (73 ng) afte dryi ng at 40

OC under vacuum f @' \ : :§§P
3

VS (electmgigray)
(300 Mz, d j
H); 3.47-3. 393399(mIH) 422433
(m IH; 4.86- 4%'7(m 2H); 5.17-5.22 (m |H);
7.41-7.43 (dd, IH): 7.56-7.72 (m IH); 7.76 (s, |H):
7.98-8.08 (m IH); 8.19 (s, IH); 8.43 (m IH); 8.82

(5K),3-(3- Fbuorﬂqsql(ﬁ)a%(1Hslﬂ;m{dﬁ£c551)ylaxe&§d)£2sﬁhwr@is&xa"z6153-y1]pyndm 3-

-2-0x0-5-(lg 2,3-triazol-1-ylmethvl)-1,
vl ohembr-5-61 - 132 M@W@h&’ry}lmyﬂlwﬁtlrﬁ pxagplidig- 2}ou¢ fEmmplchﬁaé(bmg, 0.13

mmgl?gzm gf%@ogg%(%gw *BS% ! (P mlt2 ml). EMI I¥&1 in d2 O)Sane was added (0.035 ml,
0.140hhh65 2 rodmd én{p%ratuhlu oTiRs ﬁre&f)ffét@))vag ﬁ%&d%nﬁlwerhéd Wit sther (1 ml) to

triazol -1-ylmethyl)-1,3-oxazolidin-3-yl]phenyl}pyrid
yieldpthg ftifle 4051pqmmg/@srm ofwhito sold hydrochloride salt (40 mg).
yl]methyl }-L-a-asparagi nate (I nternedi ate 36, 371 ny,
MS(eb2trsphy): 483 (MHS sk Cod;FN$Q4 f | uor oaceti ¢ aci d (5
m) and stirred at roon1te erature for 1 hour

NIYIR: (300, Mida, DMS0a6),03 8d-3 G%yﬂ@séﬂdﬁslé@b%ééﬂﬁ(m 1H), 3.95-

h
oSS S LS FLISE 10505 QA T 2070
(mVED} A6t 076 (e SSH)H 9.951.. l@(rﬁrz;ﬂipstma(g 1&{9 efsfivkitrp solid
(276 ng). Melting point 224 -

Example 27: N-[2-({[(55)-3-(5-{2-Fluoro-4-[(5R)-2-0x0-5-(1H-1.2.3-triazol-1-ylmethyl)-

1.3-oxazolidin-3-

Methyl iminodiacetic acid (800 mg, 5.4 mmol) was dissolved in DMF (10 ml) and water
(1ml) followed by N- [3-(dimethylamino)propyl]—N'-ethylcarbodiirrzide‘?HCl (140 mg, 0.73
mmol). In a separate vial, (SR)-3-(4-{6-[(55)-5-(aminomethyl)-4,5-dihydroisoxazol-3-
yl]pyridin-3-yl}-3-fluorophenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one
(Reference Example 16, 200 mg, 0.46 mmol) was dissolved in DMF (5 ml) while stirring
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M5 (el ectrospray): 553 (MH ) for C25H25FN8O61H NVR
(300 MHz. DVMBO-d6) d: 1.22-1.25 (m 2H); 3.33-3.74 (m
wa@20dp/1169205 (m IH), 4.29 (m IH; 4.85 (m 2HC¢T/EB1®5/002040
(m IH; 7.41-7.43 (dd, IH); 7.54-7.74 (m 2H); 7.76
(s, IH; 7.98-8.08 (m 3H); 8.19 (s, IH; 8.32 (m
IH); 8.82 (m IH). Internedi a9;& 36; tert-BuU N2-(fer
-butoxycarbonyl )-N1-{r(55)-3-(5-{2-fluoro-4-r(5 )-2-
oxo-5-(1g-1
unaeltlﬁtr@%&n tHen\ﬁﬁﬁ@ﬁrBﬁéﬁ)e‘tﬂyl %nﬂ?éa@)@ Ilnfj 1105 SmePRE Y bR Y Y mine
n-2-vl r oi soxazol - 5-
regstien mikiurd was akbd t@thertbaceti¢ 5¢1@)ea’&€1()14 afiBtufe. The resulting mixture was

alloxy%x}l ?cés(tAtp%f Ee 2%%()1‘3' tegn;(%:raptgr%r ’ﬂles Pe)e(xcz:it%o(%lI nuxu)l/re]vxpa% rdll(-iilted V\::,lth ethyl
acé('ﬂaﬂe/v?atgf Thé @tﬁg aclefaYé H?érhf)’&@d‘fed%%é?ﬁ%ﬁ%ﬂt%téﬁ' té d‘?@%ss The 011 obtained

Ref erence Ex
wastphyifiedhy sidicq Qel%fumﬂ (eliiti &8 windhrdlOP % dl[:lﬁldrdimaiaﬂeamlOo%(rﬁethanol)

(lﬂﬁb B‘%ﬁ 3%1;1@ bax i 41%‘;11-1%‘?%'33’ Teverse PIAPE REAPRERSARChiomatography (C18 —
098 95“%@0%5919@11? Q{/bl@érfo g‘g;?’[g?ltug%)’ag%c da% iﬁ?gljle% t%tlét] ycintl%outnd was obtained as

ut oxycar bon
a y(en@@ solid (73.186) ztftmld)ylﬂglﬁt ADVEE ridlerrydcuver for e ibamed and
irred at roomtenperature for 30 mnutes. The

M@E‘%\%P‘P‘Bh 18988r'€ was absorbed onto silica gel Oz(;)md was
| ut th 100%
M%lkég *ﬂg?@rn@yggzgﬂdﬁg‘) %S‘Jg)zﬁ&7ﬁlg1fp(el ﬁ :Jllogh}Mor onmet hane) .
'HINIR (Isobwﬂaz DOIMESIO-WESS: 2B0a(nt) 8¢ 85, 39-33/4@ dr@vyoq%edwaé G%Em 4H),

at 40 OC under vacuum for 24 hours

:
3. 9(3e¥ 2 fm ol 4y2R-4. 3':6)9m( NeE); Y. 86ert. Smnl—ﬂi)zlﬂsl(mﬂ&(ml bH)Z;g’ 41-7.43 (dd,

1}1:)\’115%‘7?5@113351557 ’?é I Pog's @%?m? 100:%05 & 14n): 8.43 (m, 1H); 8.82 (m,

1H9xazol i di n- 3-yl | phenyl | pyri di n- 2- yl)-4,5-di hvdr oi soxaz
ol -5-ylInmethyl|-L- a-glutamne te/t-Butyl 2-(t r
- but oxycar bonyl ) - N1 {[(5

sol uti orygas
met hanol (I m e
solid was ol | ed, rinsed with ether and dri ed under

vacuumto give t etitle product as an offwhite
tert-Butyl N°- ~(tert-butoxycarbonyl)-N'-{ [(55)-3-(5-{2-fluoro-4- [(5R)-2-0x0-5-(1H-1,2,3-

triazol-1-ylmethyl)-1,3-oxazolidin-3-yl]phenyl } pyridin-2-yl)-4,5-dihydroisoxazol-5-

yllmethyl}-L-o-asparaginate (Intermediate 36, 371 mg, 0.52 mmol) was dissolved in
trifluoroacetic acid (5 ml) and stirred at room temperature for 1 hour. The solution was
concentrated to dryness, dissolved in methanol (1 ml), then ether (15 ml) was added. The solid
was collected, rinsed with ether and dried under vacuum to give the title product as an off-
white solid (276 mg).

Melting point 224 — 226 °C

MS (electrospray): 553 (M+1) for CsH,5sFNgOg
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solid (276 ng). Melting point 215.0 - 217.0 OC MS

(el ectrospray): 567 (M+l) for C26H27FN8OC6 1H NWVR (300
WORWS/1DBOBO- d6) d: 1.22-1.25 (m 3H); 3. 33-3. 74PCTGB3005/002040

H; 395 (m IH, 4.29 (m IH); 4.85 (m 3H); 5.16 (m

IH); 7.41-7.43 (dd, IH); 7.54-7.74 (m 2H); 7.76 (s,

IH); 7.98-8.08 (m 3H); 8.19.4¢, IH); 8.32 (m IH);

8.82 (m IH). Internediate 37: fert-Butyl

N2- (tert-butoxycarbon\

ng)ls(Ilgﬁt Ep 6221%{2,‘ IﬁgIS{O’)- d@& ALz f‘vé&?ﬁiﬁ 333334 (0o ) 3,93 (. 1D, 429

(ml, IlHlnelngd @mw}i[)dsnﬁnyllﬁa A7 BE- 7 43 (dd 1H); 7.54-7.74 (m, 2H); 7.76 (s 1H);
dr oi soxazol | ut anm nat e

7'9(85§ ¥§ (3. 3H); {86]-9[((55]51%1§3(2Am ﬂéﬁe@ﬁ (. YHs- di hydr oi soxazo
| -3-yl]pyridin-3-yl}-3-fluoro rhenyl)- 5-(lI
H1,2, 3-triazol-1-ylnmethyl)-I,3-oxazolidin-2-one

Jgaefedrawse tatasmlvlazvi@tmaﬁ;tomarﬂmﬁﬁ) -V[(5S)-8i(5J 2ATueRY4-[ (SR)-2-
am ne (O 345 ]

ih @' Eﬁ p !fgﬁ !!ﬁn !H ﬁt h%l net. hgnam ni um |
dihydrd )(ﬂ?)- &t apagindle o mol), -t r
- but oxycar bonyl - L- gl utam c aC| d y-tertbutyd ester (200

7

ng, 0.66 nmol) and OV (3-wd S I-“\ ne
stirred ak_r@o QJ(at r & A e
reaction xt s Nak F ca

purified by siQiU gel colum (elution wth 100%

di chl oronet hane to % met hanol i n di chl oronet hane).
The title product {500 ny) was obtained as a yell ow
solid after dryi at 40 C under vacuum for 24 hours.
M5 (el ectrospray): 723 (MH) for C35HA3FNSBCBCLAI MS 1.

(S5 SRR oA i o ) ey
5-(LHyL, %énezqi 1- ﬂmalwl)sthHdldﬁn—@mnthefagame Eranggje r16, 287 mg, 0.66
s W sopre s Petiiyt SOBL A, 1.98 mmol), N-[(dimethylamino)(3E
[1,2,3]triazolo[4,5-b]pyridin-3-yloxy)methylene]-N-methylmethanaminium
hexafluorophosphate ( 300 mg, 0.79 mmol), N-fert-butoxycarbonyl-L-aspartic acid 4-tert-
butyl ester (190 mg, 0.66 mmol) and DMF (3 ml) were combined and stirred at room
temperatufe for 30 minutes. The reaction mixture was absorbed onto silica gel and was
purified by silica gel column (elution with 100% dichloromethane to 10% methanol in
dichloromethane). The title product was obtained as a yellow solid after drying at 40 °C

under vacuum for 24 hours (371 mg).

MS (electrospray): 709 (M+1) for Cs4H41FNgOg
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fluoromet hyl, difluoronmethyl, trifluoronethyl,
met hyl t hi o, and (2-4C)al kynyl; R2 and R3 are
w0 pbepenedent |y sel ected from hydrogen, fl uor o, PChiGBr@®s/002040
and trifluoronethyl; R4 and R5 are independently
sel ected from hydrogen, allyl (optionally substituted
on the carbon-carbon doubl e.gand by 1, 2 or 3
(1-4C) al kyl groups), nethyl, cyanonethyl,
car boxymet hyl, -CH2C( O OR6, -CH2C(O) NR6R7, (2-4C)al kyl

ExanQile 280 R M5 §1055 5. DY [ BRDD- oSS J’ﬂw-gEiﬁ%o)}.yl- ImethyD-1,3-
oxafélidih) VIR }Dvﬂiﬁlrﬁlzmylﬂ’ﬁ-dihvﬂmm’ﬁz«ﬂ e -Bri-ghitamine

cyano, -C(O OrRo, -0OC(O Re6, carboxy,F-C(O) N86R7,
-S(0O) 2R6, -S(O) 2NR6R7, -NR6R7 , -N
-NHS(O) 2R6], -C( 9 R6,

-C(O) NH - O d 4 , @Wl\t‘ﬁe/)
t oget & wth the Ni g i ¢y ar € atwacheéd
forma 5 or 6 wmepbered, saturated or partially

unsaturated heterocyclyl ring and optionally
teng]lﬂylgvthbttQWCﬁlgM}Agbw [(ﬁg}@(T}ammfrc(-mgsd?sﬁ-mmw-1,2,3-

the |inking N aton)_indepen tly.s C from Q
tﬂamld-ﬂ;ne\tm&}éﬁrpxamlé%-@ﬁaw?P@ﬁ%&&%ﬁﬂ%@omﬁw&i

r epl.aced - , . ' i
bRy P MBS0 e OB e e
triflbRIABsti R ES thi)Rgd kerrapitirosaltéypautnst for dthedr.ofhasplution was

avai | abl e carbon or nit ro?en atom (provj di

ng the .
conpéritrategetn drgness dissplved inymeihand el dyenssher (ég mj) was added. The solid
| -40) al kyl .qroups: or R4 { i ]

BRIV T

whitd &flid (206 &fg)r i ng is optionally substituted on an

aval | abl e carbon EJ 1 or 2 nethyl groups; R6 and R7
Meking pond@dédentl.§ Sel ect ed from hydrogen, nethyl,

cycl opr opyl [ | jtuted with nethyl),
MSC@}%BEMh%f@&HB@E é@%&fﬁ SCoptional |y substituted
HRAVR (860 gsg) s: 1 DdapEndeniihys selient @d § EB.OS (m, 1H), 4.29
) - al KyTam no, di-(l-4C)al kyl am no, carboxy,
(m, (IR E)881 (o 8T):2th (. ArEx § 4 1vih @i LED;(1. 54 T4 (Roy REDA R s, 1HD);
or di-(l-4Qalkylam n ro tignally be
7.98 3% (2. 3ED; %rrl%héH()l 3-3%:%8! @]%@ﬁ ];[iﬁt h carboxy); or
R6 or R7 my forma 4, 5 or 6 nenbered, carbon-Iinked

saturated heterocyclyl ring, containing 1 or 2

IntBEhediant I Seir RERENAGoii buteey@ebewyi-NoH (65)-8t (5 @-fRioro-4-[ (SR)-2-
ereltn a -CH2- grou
0x0-5-(1H-1.2.3-triazol-1-vimet

D-1.3-oxazolidin-3-

F (0]
i 9N N ‘SE»
o] N N= N
D
»=o
O

(5R)—3-(4—{6—[(5S)—5—(Arrﬁn0methy1)—4,5-dihydroisoxazol—S—yl]pyridin-S-yl}—3-ﬂuoropheny1)—
5—(1H—1,2,3-t1iazol—1—ylmethy1)—1,3-oxazolidin-2—one (Reference Example 16, 287 mg, 0.66
mmol), diisopropyl ethyl amine (0.345 ml, 1.98 mmol), N-[(dimethylamino)(3H-



may optionally be replaced by a -C(O- and wherein a
sul phur atomin the ring may optionally be oxidised to
w@2@§M60or S(O) 2 group; which ring is optional PGT/GB2005/002040

substituted on an avail abl e carbon or nitrogen atom by

1 or 2 (I-4Calkyl; or R6 and R7 together with a

nitrogen to which they are alggached forma 4, 5 or 6
nmenber ed, saturated heterocyclyl ring, optionally
containing 1 further heteroatom (in addition to the

hak] il mQ . N and
B
hexaflub Be (\B06Mmet, 0.7 HloPNNL AN YRatbBey1LIL- id y-tert-
) o‘ptui (;h.@lalosl'pg/l be( oxin% sed toog S(t(e)) or %?O) Zﬁﬁr oggl;tﬁg%iaglﬁy rert
buty] esteri €08 mg, Orfdl hpoband DN (2 thlpwerrcombinddadnldesticrad brpom

or.nitro atom (providing.the nitrogen to ich
ey TP PR Y S e Bs ghSEERhPEaahch pelungywas
purdlidd byAGi @l deY bolahRUBRitioR ekl 1989, &ibRordiethat 15309 Sefi@hol in

bot h "hydrogen. 2. A conmpound of fornula (lI) or a
dichloromeibangd.i The title prodegt (800 med alas pbainedre ageligw sbled afvdr drying at

erein RL | | ected from hydrogen, hal ogen, cyano,
40}321“?1 ,Va?:u&]é‘hgﬁéﬁﬁ&?flfs'fl uor onet hyl , difl uoronet hyl,
' %rje-y ' nd (2-4C) al kynyl; R and

MStR(%{aCF{erH% ebe%d%Tpgt’gg%%%%(%r om hydr ogen, fluoro,

chloro and trifluoronmethyl; R4 and R5 are

i ndependently sel ected from hydrogen, allyl

(optionally substituted on the carbon-carbon double

bond by 1, 2 or 3 (I-4C)al kyl groups), nethyl,

cyanonet hyl , carboxynet hyl, -CH2C( O OR6,

-CH2C(O) NR6R7, (2-4C)al kyl [optionally substituted by

1 or 2 substituents independently selected from

hydr oxy, (I-4C)al koxy, (I-4C) al koxy(Il4C)al koxy,

hydr oxy( 2-4C) al koxy, azido, cyano, -C(O OR6, -0OC(O) Re6,

carboxy, -C(O NR6R7, -S(O 2R6, -S(O 2NR6R7, -NR6R7 ,

- NHC( O) R6and - NHS( O) 2R6], -C(O R6, -C(0O CH2NR6R?,

-C(O OR6, -C(ONHR6, -C(O NR6R7and - SO2NHR6; or R4 and

R5 together with the nitrogen to which they are

attached forma 5 or 6 nenbered, saturated or

partially unsaturated heterocyclyl ring and optionally

containing 1 or 2 further
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heteroatons (in addition to the linking N atom
i ndependently selected fromO N and S, wherein a
wO0 gi2Aa1gepup may optionally be replaced by a -E{T)B2@8a02040
wherein a sul phur atomin the ring may optionally be
oxidised to a S(O or S(O2 group; which ring is
optionally substituted on ard%vail abl e carbon or
nitrogen atom (providing the nitrogen is not thereby
quaternised) by 1 or 2 (l-4C)al kyl groups; R and R are
CLAIMSpendent|ly sel ected from hydrogen, nethyl,
— cyclopropyl (optionally substituted with nethyl),
car boxyrret hyl and (2-4C)al kyl (optionally subst it ut ed
or 2 uent s nde endentl el ecte
L oiéheSpda S rlaTD: Oo BEFA i ehEbe by gyo-arue
therédf; 4C) al koxy and hydroxy; wherein a (I-4C)al kyl am no
or di-(l-4C)al kyl anmi no group may optionally be
substitued on the (I-4C)al kyIR cha| n wigh carboxy); or

R or R may f,orm.an 4, 6 ey ed, [arbon-1inked
sat ur at ed H:%telrraocy Q .. Nﬁp\ or 2

het er oatgﬁ\l L pe 4 fr\om O NAETL IS
wherein a -CH2- group may optﬁsnally be Nw‘d\by a

-C(O- and wherein a sul phur atomin the ring may

optionally be oxidised to a gl(O) or S(O) 2 group; which

ring is optionally substitut 3 on an avail abl e carbon
whe®dinhi trogen atomby 1 or 2 (l1-4Calkyl; or Rand R

together with a nitrogen to which they are attached
R'i$ selertad frons h@droaemréwbtgp@,cpyamtmﬁﬂ@xl esvapemehgbycl yl

I th
Auofgricley1c g Enaty R Rl e MR e L T i oo
R? afnﬂma@ 1nHe1§éh@el§ly RERI oA h @d%en Fhors ciRYo 8t irfetdrvethyl;
erep aced by a -C(O- and V\herelnasulphur atomin

R* &’ ranrmgldﬁwdomy sheatddyfrine hystiogers ellyk (opaors{igsubstitgedpn the
xS a&%% AR NS SRR R
carH?)k t er ; Seg;@{?)@RGE?CﬁQ@ (B%ﬁgr i(%f@g?%glpﬂso%ugl?%l\%tsﬁl%tﬁﬁﬁéd by 1 or
2 subkt&heﬂnﬁlﬂﬂeﬁmﬂly selovtdd foarh hytisody odetC)alkox A (¢ ekpellinmly(df
AOBRE R PR HE A RIBRS aEid, eyand, - (6)BRE TBAGHRS, Hitvoxy 2CONR’,
-S(O):R®, -S(0),NR°R, -NR°R”, -NHC(O)R and -NHS(0),R°l,

-C(O)R, -C(O)CH,NRR’, -C(O)OR®, -C(O)NHR®, -C(O)NR®R"and -SO,NHR’;

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

orR* and R’ together with the nitrogen to which they are attached form an imidazole ring,
which ring is optionally substituted on an available carbon by 1 or 2 methyl groups;

R® and R’ are independently selected from hydrogen, methyl, cyclopropyl (optionally
substituted with methyl), carboxymethyl and (2-4C)alkyl (optionally substituted by 1 or 2
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as claimed in daiml or daim2, wherein RLis

sel ected from hydrogen, chloro, brono, nethyl and
wo bawsnodoet hyl . 4. A conpound of fornula (1) orPEI/GB2005/002040

pharmaceutical |l y-acceptabl e salt, or pro-drug thereof,

as clainmed in any one of clains 1 to 3, wherein R2 and

R3 are independently sel ectedgpr om hydrogen and

fluoro. 5. A conpound of fornula (1) or a

pharmaceutical |l y-acceptabl e salt, or pro-drug thereof,

clai.med | n f claims 1 rei .

sufifnGplTeeh e RO BouCorBleST 1 S1C Rl SdeaGpiSthmino,
carbax R QKM IS4 1Ry y amdBYALS) PR6reir £4H24K RIYREIRAO of 2t 4 C4a)Kiydlamino

[optional |y substituted by 1 or 2 substituents
graupdegyeaniionallybsuibsdtued on thertl Hicdelkyl chain witloratbreyy , ( 1-

e o e A SR g o,
contﬁﬁ%zﬁgb 2 hevth MG RlepenM¥RER telectedHELPORNGRABS, wherein a -CH,- group

-NHS(O 2R6], -C(OR6 and -C{ O CHZNR6R7 . 6. A conpound
mayfopfionailylbe r¢plpcesibyza $HE) nandevhdreialal splphor etomsin the siag may optionally

o SBSigs iSRS rold ShELTREH G RuTBeR el e
carBbh SPni"tﬂagé/n abs Wit schedsbpipia S or 6 nenbered,

saturated or partially unsaturated heterocyclyl ring

or BhandR{ iogethed witle o mitengen g whichrthey freattinbed fienes o @mé membered,
in addition .to the linking.N ato i ndependent |y, ...

satliafeg el Do, QhananS oG O EherRBRogIg R Fjrion to the
linRRk NOABHM) YnddBerd 2R F €Lt &Y tr8m &1Phind §NEnABRI £1dH A
msu%pqﬁ{i}ra gt%mﬁ?n tLg rlgcng rl;ay opti%nai l'y be oxi dél’j‘sgreoduptncr)lay
optéorB{iPbe oeplEeDbR agCOYOp; andivibelein b nglphsr aemiiotia tiyg may optionally be

substituted on _an avail abl e carbon or nitrogen atom .
oxidised 9 #PHe) U gioBRreHhir TR S QRYIORalLY SUpsRE s vaggble carbon
o e AR RN o i KOTRAATS Bk Bl
quitbeisedf by her 2 buGrdkylgraupy; one of claims 1 to 6

wher ei n and R7 are independently selected from
Proyided st R ad fhyare nethothopydsesan. (opt i onal I'y subsi t ut ed

with nethyl), carboxynethyl and (2- 4C)al kyl

(optionally substituted by 1 or 2 substituents
2. | ndapsnsuht W feietd @dorf a4 sirandenticallylaccdsihisle kylk, amipp®drug thereof

di - (1-4C) al kyl am no,_ carboxy, (I-4C)al koxy and

hydroxy; wherein a R{-4C)al kg ani no or

dis (1 548 al k rra)]\optionally be
S N O —
RS/N \__K/ ;N
R N\)\Ff
wherein

R'is selected from hydrogen, halogen, cyano, methyl, cyanomethyl,

fluoromethyl, difluoromethyl, trifluoromethyl, methylthio, and (2-4C)alkynyl;

R? and R? are independently selected from hydrogen, fluoro, chloro and trifluoromethyl;

R* and R’ are independently selected from hydrogen, allyl (optionally substituted on the
carbon-carbon double bond by 1, 2 or 3 (1-4C)alkyl groups), methyl, cyanomethyl,
carboxymethyl, -CH2C(O)OR6, —CH2C(O)NR6R7, (2-4C)alkyl [optionally substituted by 1 or
2 substituents independently selected from hydroxy, (1-4C)alkoxy, (1-4C)alkoxy(1-
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4C) al kyl chain with carboxy). 8. A conpound of fornmula
(I') or a pharmaceutically-acceptable salt, or pro-drug
wo b@saofozas clained in any one of clains 1 to FCTEBRIW5/002040

is a diastereoner of fornmula (la) (la) 9. A conpound

of formula (I) or a pharmaceutically-acceptable salt,

or pro-drug thereof as clainggqin any one of clains 1

to 8 selected from (5

)-3-[4-(6-{(55)-5-[(Di net hyl am no) nmet hyl ] - 4, 5- di hydr oi

SRRSO Sl o ORI B fhvony CONRER.
-SEIR5 %(bm%r R(6- NHC@O)RGand -NHS(O).R,

'C@@’Sé(é)@ﬁz &2@?%?@(04 SR (N AT RIS L O

or gik %nc% % tﬁ%%tg%g\g iﬁ kkg:yr[ ?gé)e;ﬂyté )Wiﬂrlr%hr hg% %_%%ltth ella fglt'rﬁ1 Qefs' ok @ glembered

satﬁiﬂafb)ddfr %hﬁﬁﬂ?llﬁé&t&ﬁbéd]h@t&d)@bm ﬁng whd @;btﬁmﬂ& c&it@lnmg 1 or 2 further
triazol | met h 3-oxazol i di n- 2-one
hetemm)nsa(lq aidmmtodha ligling {\B@pmé idependsntly ppeqied %r@mrm Nynd S,
f Qj

Whyﬁ)e}rbrﬁl/ nfﬁai @%%115%/1?1?\2 h@qaﬁ? éa%efplac%d by a -C(O)- and wherein a sulphur atom in

thhhﬂra tidndBAPbe bxilser tdy 51O) ord lip;diriic2 riap és 11
: :? ?3FII§ uélr 0?46[)((3 (S( 55) - SI{j[G(’IZ ((r?)%l%lgxp et h)C/I ;largh n% ﬁ)él? 4
suhsytu}teckprﬁarda\myldlplg icairn po hitpgen atom %/ rov1d1ng the nitrogen is not thereby

qu l‘%“P%a){sg*ng%ﬁ L&F@?}ﬁg‘ 53)(|I 3-oxazol i di n- 2-one;

R®6Rd B) art 1[1 ﬁdéxﬁl@@e})cct%d [fﬁoﬁvhydragennﬁl)eﬂﬁz‘l Ryt lopfbpyt @phiustily

ol soxazol - 3-yl }pyrid 3-yl)
subfstitwedowiik mdtl}yl)s c(ltbbksml@hﬁ anrlu(azl@)alkyly(bpmm}&wuust@utg& hylor2

Sut(SQifU%I?tgén‘ée?e@fiﬁl&Véel&th% fropsping. (c4Oaaiapmiar: - A-ADREY
carél))})f idﬁlﬁ? l whetbld PYIL 4@)alkylamlno or d1 (1 4C)a1kylarmno
- hen 3 triazol - hyl) -1, 3- oxazo

grdupdnay— Ghtioneally be substltued on the (1 4C)alky1 chaln w1th carboxy)

or 40&1{) >y T al1J g}r g ogp( O i 5%‘{3)?3;’8{‘ (11§ke éa?grtathel NoRr cyciyll ring,

co%fhﬁ}hﬂ?r fogﬂa%‘%?qt %%%&%QHXéé)k ?en@lly'é'éllect%d Frobd Oaﬁoalndls WHERLRY LCH,- group
a:ylsogfggegﬂl-ytlﬁl rdplRteabdyckotG{O)nardoklndrein - syiphet htphd itheliing dray optionally

I
be pyidisatl o 85%@; orS(ygoBpnehish ring iy prionally substifuiedien gn gyailable

“Pg‘t‘ Hi/h%r %eél??—lﬁuor oi Qld%gr %?%@SSI 5-{[ (2- hydr oxyet hyl ) ( net

or RY b @RT rogbiet With hndtrdgen to which they are attached form a 4, 5 or 6 membered,
saturated heterocyclyl ring, optionally contaiﬁing 1 further heteroatom (in addition to the
linking N atom) independently selected from O, N and S, wherein a -CHa- group may
optionally be replaced by a -C(O)- and wherein a sulphur atom in the ring may optionally be
oxidised to a S(O) or S(O), group; which ring is optionally substituted on an available carbon
or nitrogen atom (providing the nitrogen to which R® and Rare attached is not thereby
quaternised) by 1 or 2 (1-4C)alkyl groups;

provided that R* and R’ are not both hydrogen.

3. A compound of formula (I) or a pharmaceutically-acceptable salt, or pro-drug thereof,

as claimed in Claim 1 or Claim 2, wherein Rlis selected from hydrogen, chloro, bromo,
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di hydr oi soxazol - 3-yl ) pyridi n-3-yl ] phenyl }-5-(1 H1, 2, 3-
triazol-l-ylnmethyl)-I,3-oxazolidin-2- one;

w@ 2003116921 3- Fl uoro-4-{6-[(5 PCT/GB2005/002040
R) - 5- (nor phol i n-4-yl met hyl ) - 4, 5-di hydr oi soxazol -3-yl]p
yridi n- 3-
yl } phenyl)-5-(I H 1,2, 3-triazglgsl -yl methyl ) -1, 3-oxazol i
di n-2-one; (5 )-3-(3-Fluoro-4-{6-[(5
S)-5-(pyrrolidin-1-ylnmethyl)-4,5-di hydroi soxazol - 3-yl ]

nK@%?Bﬂ%ﬂg@?pgﬁpﬁH-l,2,3-triazo|-|-y|nethyl)-l,3-oxazol
di n- 2- one;
(51 ?)-3-(3-Fluoro-4-{6-[(55)-5-(piperidin-I-ylmethyl)-
4, 5-di hydr oi soxazol - 3-yl ] pyri di n- 3-

4. yI } %gcedyréc}ung of lchﬁﬂu’la?(I?Bf 4 f.)l%l%laééu'ti}ﬂdﬁ?cli&&)t)ablle’s§l’t o&%&-'dl’ug thereof,

as 61521?6& i8-a0# oh&of €12i8)s Bro(B veEdih RAROPRE bl iRddHeAidntl seRtd from
) -4, 5-di hydr oi soxazol - 3-yl ] pyridi n-
hY%DngI}aI@-ﬂllQI@rophenyl) 5- (I
H1,2, 3-triazol-1-ylnmethyl)-I, 3-oxazolidin-2-one;
t e/ t-Butyl
5. { [ ( 25dordpdud 2 f(frhﬁﬂkf @) 4r d pirmhceltioND-fecbpthble sdlt,oripro-dzug thereof,

ol -1 -yl nmethyl) -

as dlﬂ 5 inginy oe of qlmamlyl0}4owhecﬁumRﬁaydB aresndsnepdensiyselegted from
nydfioach FeaSy. Q¥eo FRIRTGEFECLIQR, A HBCQIVR) 34kl foptionally

sulfshﬁﬁ&i by 1 ¥t Q@ﬁmﬂtﬁenls n?idéiiéﬁééﬂtlbl@bléct%d from hydrox (1 4C)a1koxy, (1-
phenyl } pyridin-2-yl)- - di hydr oi soxazol 5y

4cpa}1ko><z/<1-gcaalh@mpy@bmamwezy,tazndp, Byl -COIORY, DOONR®, carboxy,
CEBNRR N0 S{O5RRER A Ak ?) MR Nits ©):K), "CRO)RE and

43@»@§8NF¢ RN- 3- yI]phenyI}pyrldln 2-yl) -4, 5-di hydr oi soxaz
5yl ] met hyl }- - net hyl gl yci nat e;
|V-{[(55) 3-(5-{2-Fluoro-4-[(5/7?)-2-0x0-5- (I HI,2,3-tr
i azol -1 -yl methyl) -1, 3-oxazol i di n-3-
yl'] phenyl } pyridi n-2-yl) -4, 5-di hydroi soxazol - 5-yl ] net hy

6.11- (\5&?}11%}6%8 |0¥ gdrﬁﬁla% (rI%)or4a Y}t ageutlfz%ll o’ cce;ztflble salt o§ pro- drug thereof,
as daimdd‘mlaﬁ? bhy b elhind- Iotoatz cwhechum R3.and R’ together with the mtrogen to which

yl ] phen ridin-2-yl)-4,5-di hydroi soxazol
the|y ]eﬁat %q:ci%&(xmad or 6 merglbered satura¥ed or partially unsaturatec{ns eterocyclyl ring

an&'oé)ti&n?ﬂ?% fzg’nt 1}? rfg)zl' & %ﬂfrﬁ’le térghto}r?%lrpﬁ%ﬁit?on(tjo hhd hgklﬁg N étom)

oxazo

1nd¢be}rﬁhﬁtﬂlyi/ be}lwéddﬂbm-@, -N bnd 8, bhattinycdiGH,s groapahayboptiohaidy by replaced
D-val i nam

by RI}IC((P)(‘ g1y wheyesn @ gulphq;@,t@ngfn thegfg maphesionally be oxidised to a S(O) or

ScShaty AT kA Y Y e RSBl Py o

(prb¥idingahenitfoash Q;Qlot thereby quaternised) by 1 or 2 (1-4C)alkyl groups.
i J-

i V1-{[(55)-3-(5-{2-fluoro-4-[(5/7?)-2-0x0-5-(1HT,2 3-t
riazol -1-ylnmethyl)-1,3-oxazolidin- 3-
7. A compound of formula (I) or a pharmaceutically-acceptable salt, or pro-drug thereof,

as claimed in any one of claims 1 to 6 wherein R® and R’ are independently selected from
hydrogen, methyl, cyclopropyl (optionally subsituted with 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-
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yl ] phenyl } pyri di n-2-yl) -4, 5-di hydroi soxazol - 5-yl ] net hy
[}- 1, 2, 2-trinmethylglycinam de;

WO §@5[1{q0¢6S) - 3- (5- { 2- Fl uor o- 4-[ (5i ?) - 2- 0x0- 5- (PEF/IGB2903/002040
triazol-I-ylnmethyl)-I, 3-oxazolidin-3-
yl ] phenyl } pyri di n-2-yl) -4, 5-di hydroi soxazol - 5-yl ] net hy
'} (et hyl ) am no] - 2- oxoet hyl }L.193. net hyl gl yci ne;
-[2-({[(5
S)-3-(5-{2-Fluoro-4-[(527?)-2-0x0-5-(IH1I,2,3-triazol -

SRR PSS PALKAE ol may gpitonally be spbsinuted on e (
4C)h1}1@rrickra@) whexoekhy! | gl yci ne;
(51?)-3-(3-Fluoro-4-{6-[(55")-5-(I Himdazol -1-yl met hy
|') -4, 5-di hydr oi soxazol - 3-yl ] pyri di n- 3-

8. Y11 RS %c)uhg of kdtdui e  piitgRhcdutivAiBI ¥ thblk s, B FFQ kg thereof

as cm!u{n%d { hrlyB8e-Foldimb 26517 uatich #-o[ diSstdPporernfdofm(la ka) , 2, 3
-triazol-I-ylmethyl)-1, 3-oxazolidin-3- yljphenyl
}pyridin-2-yl)-4,5- dlhydr0|soxazol 5-yl ] nmet hyl
} am no) - 2- oxoet hyl ] -i Vet hyl glzyci ne; 5
1-{[(55)-3-(5-{2- ﬁluoro 4-[(51R) - 2- oxo -(IH1,2,3-tri

azol -1 -yl meghylQ i dip

yI]phenyI}p%rl d|_n-2 - @o xa ol - m,{l]mst hy
| }-L-a-agpa ;

1-{[ (55) - 3- (5-{ 2- FI uor o- 4- [ ( 5#%) - 2- oxo- 5- ﬂ ~Btri

azol -1 -yl nethyl)-1, 3-oxazol i di n- 3-

yl ] phenyl } pyri di n- 2-y| ) - 4, 5- diahydr oi soxazol - 5-yl ] net hy
| }-L-a-glutamine 10 10. A nethod for producing an

anti bacterial effect in a warm bl ooded ani mal which

9, COMRY '{)ﬁli)?ﬁur%jgf RARhA" 0(1)'1? %aﬁﬁécgu@&lllgﬁalc% é gaﬁ‘@ gf Pl% -drug thereof

anoun npoun e I nventi

as GMlthe@ME a®f ord cﬁidlﬁiml 1tte 8%eleoted @irom:
pharmaceutical |l y-acceptable salt, or in-vivo

hydr ol ysabl e ester thereof 15 11. A conpound of the

(5R§,ﬁa§f{§a‘35§) i—gﬁlgle Eoy ?ﬂ%h}gg 5°cilh§?dr8fsg§az%l g%/l }gpynﬁfn &yl)-3-

ﬂu&Mﬂ{éﬁlyMssipﬂH‘—l,@?S gfazbherepéthyli-0r3-oeeondin@-6mgi canent .
127 The use of a compound of the invention as
clalmsd in any one of clains 1 to 9, or a

s BRSA GLRTRMB S bt Gt smrians

yDphenyl]-5-( 1H—1,2,3-tnazol-1—ylmethyl)—1,3—oxazohd1n-2 one;

(5R)-3~(3-Fluoro-4-{6-[(55)-5-(morpholin-4-ylmethyl)-4,5-dihydroisoxazol-3-yl]pyridin-3-
yl}phenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one;

(5R)-3-[3-Fluoro-4-(6-{ (55)-5-[(4-methylpiperazin-1-yl)methyl]-4,5-dihydroisoxazol-3-
yl}pyridin-3-yl)phenyl]-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one;

5R)-3-{3-Fluoro-4-[6-((55)-5-{[(2-hydroxyethyl)amino]methyl } -4,5-dihydroisoxazol-3-
yl)pyridin-3-yl]phenyl }-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one;
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medi canent for use in the production of an
anti bacterial effect in a warm bl ooded animal. 13. A
w@b@sireoeut i cal conposition which conprises a PONEBV6/002040

of the invention as 25 clained in any one of clainms 1

to 9, or a pharmaceutically-acceptable salt or an

i n-vivo hydrolysabl e ester tlgqeof, and a

pharmaceutical |l y-acceptable diluent or carrier. 14. A
pharmaceuti cal conposition as clainmed in claim13,

RIS LRRAR QB A LRSS RGN pARR 5 A-3-
fludophag]]30(FA| 2B triagoR Myhashyl) 1 S -bembBdin-d5e; A

pharmaceuti cal conposition as clainmed in claim 14,
wherei n said conposition conprises a conbination of a

{
SRS (BB I B RIS RBIL 520 b oemtpricn
3-yf }@heﬁ}h)ES-Q[HﬂQfl attigml afylmetglipgBodamlidimeonta (1) as

claimed in claim1 or pharmaceutically acceptabl e
salts or in-vivo hydrolysable esters thereof, which

(51\5%2[%@?19]&?@# {ﬁS@i golzg PdeOIR’))rl orﬁg ﬁgﬁ’n Ql%)l%rﬁ&%&4 Sa@iﬂxdrmsoxazol -3-

yl}ﬁirﬁﬁﬂ—&yl)ph)enﬁ%f(llﬂgl @3nh@chr1ugn{eﬂ@n) Ezafxatcﬂlcammreyl Vo
ydrol ysabl e ester); and/or iii) formng a

phar maceuti cal | y- accept abl e sal t wherei n said

R sk Ao Rridledafiok P EPELE By ipenor >
y1}§§1§&lﬁ@)y1) a)ﬂlﬁyolmaﬂj(m )5L(‘19l-ﬁ2,$LtH§£dliluﬁﬁIethﬂ) 1 groxazohdm 2-one;

I'ntroduci ng a substituent into another corrpound of the
i nvention; b) by reaction of one part of a conpound of

S Ponebs b P i RO GRS

| J -
dlhgég&?:fsﬁjg%oYS L) HdAl gﬁgﬁ’é’ny%f(‘FH-qu BMAkdoYa ﬁB@ﬁi@l)aﬁS oxazohdm 2

herel hereinafter, a synthetic
ongr ecur sor thereof, or a protected derlvatlve (PG =

(518-r3923?§1tulornog4 %6%?5%) 5t Prrel(gr% cf>11na2 C}lllr%(ethyl)—4,5-dihydroisoxazol-3-yl]pyridin—3-
yl}phenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one;

(5R)-3-(3-Fluoro-4-{6-[(5S)-5-(pyrrolidin-1-ylmethyl)-4,5-dihydroisoxazol-3-yl]pyridin-3-
yl}phenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one;

(5R)-3-(3-Fluoro-4-{6-[(55)-5-(piperidin-1-ylmethyl)-4,5-dihydroisoxazol-3-yl]pyridin-3-
yl}phenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one;

(5R)-3-(4-{6-[(55)-5-(3,6-Dihydropyridin-1(2H)-ylmethyl)-4,5-dihydroisoxazol-3-yl]pyridin-
3-y1}-3-fluorophenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one;

tert-Butyl {[(55)-3-(5-{2-fluoro-4-[(5R)-2-0x0-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-
oxazolidin-3-yl]phenyl }pyridin-2-y1)-4,5-dihydroisoxazol-5-ylJmethyl} carbamate;
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a |l eaving group which may be the sanme or different

fromthat in conpound (Il); c) by reaction of a
w@eosdydozphenyl carbamate derivative (DI)(111)P@ieB2008/002040

Y is an amine or amine derivative NR4RS5 as defi ned

her ei nbefore, with an appropriately substituted

oxirane of formula Q N=N N Rjg4.0 form an oxazol i di none

ring; or by variations on this process in which the

carbamate is replaced by an i socyanate or by an am ne

N‘-25’5&5@(&%%&&4@?@fzéhkg-gﬁ(lm,QB%%E&%%@WH,3-oxazolidin-3-

urvale reagen Qoptionally protected)CH

ylIptiehel | irédie-2X1)-4, Sadiblydrplsacezabb o/ yneouyd -\ @Y -dimethadglydinamide;
of a conpound of formula (1V) (1V) where Xis a
repl aceabl e substituent with a conpound of the formula

N L
oxa3bhdihi - ygpHesy XpatidinX-ylpas-dihpdreisok azobs -yt bngth direVrethylglycinate;

pairs of substituents known in the art to be suitable
as conpl enentary substrates for coupling reactions

e L e e
yIISHREN BiridiY-2-§) -3 S - ey @ofsbeiol-6-yikidtng V-t tfybxlpeins

I soxazoline ring; f) by formation of the triazole ring
froma suitably functionalised internmediate in which

R SRR TS APt

yllphenyl }pyridin-2-yl)-4,5-dihydroisoxazol-5-ylJmethyl }-L-prolinamide;

N-{[(58)-3-(5-{2-Fluoro-4-[(5R)-2-0x0-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-3-
yllphenyl }pyridin-2-yl)-4,5-dihydroisoxazol-5-ylJmethyl }-D-valinamide;

N-{[(58)-3-(5-{2-fluoro-4-[(5R)-2-0x0-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-3-
yllphenyl }pyridin-2-y1)-4,5-dihydroisoxazol-5-ylJmethyl } -L-alaninamide;

N'-{[(58)-3-(5-{2-fluoro-4-[(5R)-2-0x0-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-3-
yllphenyl }pyridin-2-y1)-4,5-dihydroisoxazol-5-yljmethyl }-N ! N2 N*-trimethylglycinamide;

N-{2-[{[(55)-3-(5-{2-Fluoro-4-[(5R)-2-0x0-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-0xazolidin-3-
yllphenyl }pyridin-2-y1)-4,5-dihydroisoxazol-5-ylJmethyl } (methyl)amino]-2-oxoethyl }-N-
methylglycine;

N-[2-({[(58)-3-(5-{2-Fluoro-4-[(5R)-2-0x0-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-3-
yllphenyl }pyridin-2-yl)-4,5-dihydroisoxazol-5-yljmethyl }amino)-2-oxoethyl]glycine;

(5R)-3-(3-Fluoro-4- { 6-[(5S)-5-(1 H-imidazol-1-ylmethyl)-4,5-dihydroisoxazol-3-yl]pyridin-3-
yl}phenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one;
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with an acetylene h) by reacting an

am nonet hyl oxazol i di none of fornula with an .
wappsopioeat e 1, 1-di hal oket one sul f onyl hydr azoneCT/GB26064002040

compounds of fornula (I) wherein Rl is hal ogen, by

reacting an azi domethyl oxazolidinone of fornulawth

an appropriate hal ovinylsul forgg- chloride; j ) by

enanti osel ective esterase hydrolysis of a racemc

m xture of esters of formula at the pro-chiral centre

N-(:o({q(wsa(sh{mpmw-w(smrz-m510119@[2,@-%&%[1\1%ﬂ&@ﬁ%ﬂtﬁ’-oﬂazolidm@-
NRARS substituent. 17. A compound of formul'a (
ylRheaybinyridin: b4, iy dradsaxabel s oyl methyl Jdmimo) s ovetiayiHNY
md lgggﬁg wherein R4 and RS are as defined for formula

(ﬂiﬁs nclaiml; or b) Xis halogen and Y is -OR 4.,

wherein R4 is as defined for formula (1) in claiml.
N 1—{ [(58)-3-(5-{2-Fluoro-4-[(5R)-2-0x0-5-(1H-1 ,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-3-
yllphenyl}pyridin-2-y1)-4,5-dihydroisoxazol-5-yl Jmethyl }-L-o-asparagine;

N 1-{ [(58)-3-(5-{2-Fluoro-4-[(5R)-2-0x0-5-(1H-1 »2,3-triazol-1-ylmethyl)-1,3-oxazolidin-3-
yllphenyl }pyridin-2-y1)-4,5-dihydroisoxazol-5-yllmethyl }-L-a-glutamine

10. 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 9, or a pharmaceutically-acceptable salt, or in-vivo

hydrolysable ester thereof.

11. A compound of the invention as claimed in any one of claims 1 t0 9, or a
pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, for use as a

medicament.

12.  The use of a compound of the invention as claimed in any one of claims 1 t0 9, ora
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.

13. A pharmaceutical composition which comprises a compound of the invention as
claimed in any one of claims 1to 9, or a pharmaceutically-acceptable salt or an in-vivo

hydrolysable ester thereof, and a pharmaceutically-acceptable diluent or carrier.

14. A pharmaceutical composition as claimed in claim 13, wherein said composition
comprises a combination of a compound of the formula (I) and an antibacterial agent active

against gram-positive bacteria.
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15. A pharmaceutical composition as claimed in claim 14, wherein said composition
comprises a combination of a compound of the formula (I) and an antibacterial agent active

against gram-negative bacteria.

16. 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 one of processes (a) to (j): and thereafter if necessary:

i) removing any protecting groups;

ii) forming a pro-drug (for example an in-vivo hydrolysa‘ble ester); and/or

iii) forming a pharmaceutically-acceptable salt;

wherein said processes (a) to (j) 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)

R an
wherein X is a leaving group useful in palladium [0]coupling, with one part of a compound
IIa,
O/N\ —
Y \—7 X
(IIa)
wherein Y is an amine or amine derivative NR*R® as defined hereinbefore or hereinafter, a
synthetic precursor thereof, or a protected derivative (PG = protecting group) thereof and X is

a leaving group which may be the same or different from that in compound (II);

c) by reaction of a pyridyl-phenyl carbamate derivative (III)
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o—N
N N NHCO,R
=
Q)

wherein Y is an amine or amine derivative NR*R’ as defined hereinbefore, with an

appropriately substituted oxirane of formula
0 N=N
1
%N \)\F{1
to form an oxazolidinone ring;
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,R;a where X is a displaceable group;

(d) by reaction of a compound of formula (IV) :

7\ »\ON=N

X N /
V= \)\/N\)\ R1
R3
av
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
metals;

€) by reaction of an oxime of formula (VII)
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R3 0
HO’N\ VAR N>\\o N=N
H N= \/K/N YV am:}
HS
(Vi)

Y
with a compound of formula AN (wherein Y is as hereinbefore defined) to form an

isoxazoline ring;

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

the isoxazole-pyridyl-phenyl ring system is already formed;

2) by cycloaddition of an azide of formula

with an acetylene = )

h) by reacting an aminomethyloxazolidinone of formula

with an appropriate 1,1-dihaloketone sulfonylhydrazone;

i) for compounds of formula (I) wherein R' is halogen, by reacting an azidomethyl

oxazolidinone of formula
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with an appropriate halovinylsulfonyl chloride;

b)) by enantioselective esterase hydrolysis of a racemic mixture of esters of formula

5 at the pro-chiral centre to give a hydroxyl group which can be converted into a NR*R?

substituent.

17. A compound of formula (IIa)

/N —
O
\
\ X
Y\/'\)_@‘

wherein either;

10 (a)

a) X is a boronic acid or ester and Y is NR4R5, wherein R* and R® are as defined for formula
(I) in claim 1; or

b) X is halogen and Y is —OR4., wherein R* is as defined for formula (D in claim 1.
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