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+ PHARNVACEUTI 62A45. FGCRPOSI TI ONS BACKGROUND OF THE | NVENTI ON The pres‘lari\t Y 2002
invention relates to novel oxazolidi none conpounds or pharnmaceutically
accept abl e seXAZONIDINGNE BERIVETTVESSCANDCPHARSEACEUTIEA ] COOMPORITIONSAS
active ingredients for preventing or treating infectious diseases. The
conpounds are uni que oxazol i di nones havi ng a hexahydro-1, 4-di azepi n-5-one

resent nvention to 15 rel BAKEBOTNUR G SHEN IS agent s, effecti ve
agai nst vari ous Ty¥pEseANhv¥RIGH felEdsito BBV Q8 idiroRe lcUfipBshdcam posi tive
aer obi ¢ organisnms such as nultiply-resistant staphylococci and

st r ept odoc giharmanticedlyacceptatie galtsitbersofs amdplzesmigceriticall agents sleat aomtaiv them as
catarrhalis as wel Pnaer obi.c or‘gani sis, such as bacteroi des and

.. ]
Clostri di a us MEsdichinfos greySptits & Heating IRfacH QT LIeteh. JLhe\fpmPRHRaSFe um
t uber cul Os'ﬁﬁﬁfédoxw&iﬁ?ﬁ&feﬁhh %“fkkﬁﬁy%iﬂ, .l_\éﬁgl ge?}l‘_g)_lo gESEHREn!.m ernati onal
. 97 -0 ana

Publ i cati on 27188 di scl bses pIperazi ne- ne ogs which are
honol ogs of t he Moseespecifinallyl, nbee¢lroxtzalididonewbiripoatidsarf thdopresidid Bv2RGaEd

di scl oses oxazol i di nones, containing a_20 substituted di azi ne éﬁfi perazi ne)
moi ety and ARSI BEd] SIMUETOPH 88N SfTECtiveigaInRYAT oS UIPAh PRE YRIFIEHA NG

W93/ 09103 (i i : e - - .Q: | i di nones
usef ul s AR SRIHRE Eloh i akrolGl fredtsiie Ry S BURQKL 54596,

di scl oses Staphyibebediphd Stréfodfiecih gratonegaliyt organsiisducioae, infudrizas entd M. ng
substi t ut ed) phenyl - 5m donet hyl oxazol i, di nones, and 3-(nitrogen . )

subst i t ut edf# i Ia-SB‘fﬁ%i %ﬁ&ﬁé%/fﬁkﬂi"d&%@bﬁni‘scﬁ“ﬁl% & Badfgrioides apd clgsiEKip spesies,

anti'bacteri Stant argaten : i SCl0Si ' .
owazol | di nomodeapaa pRe e G MEGBLERAR) ARTEURR! SRR )
1673-81 ( 1888, J. Med. Chem, 33, 2569-78 ( 1990); Tetrahedron, 45,
1323-26 (1989); and J. Med. Chem, 35, 1156 (1992). European Patent
Publ i cafi on 352, 781 di scl oses phenyl and pyridyl substituted phenyl

oxazol i di nones. European Pate i | di scl oses 3-substituted
styryl oxazolidinones. 1 WA@%TB}\%%%%? Eur opean Pat ent

Publ i cati on 312, Inf¥national RubdisatidnelNyl 92 HBR diseibspypipenakinetIgne sialugs ivthidled
phenyl oxazol | di nones, SUVMMARY OF THE | NVENTION 5 The present invention
provi des arfr® Remeiogs PHBR ANYEROY-at i ve represented by the general structural

Formula | or a phaHRoRkPublichlories SRRl 2382l scfo'ggﬁ’ (tﬁfét&%l@digo%s?: nta n%% RAN

R2 NHC-R3 to | or apﬁarmaceutlcaly acceptabfes ereo ererm. Ris
H, C2_&oal ksabytituteGdiazirel (bipeydzineCmdiety latig theirarse<CAs dtimhiknpobiatuibsti tuted with

t ft f ol i ng: [ 2 h) . I) J) k
one or two of the fo o Bidticaton No WOHs/105 isatosy subltitufed 2yl hd
heteroaryl-phenyl-oxazolidinones useful as antimicrobials.

International Publication No. W090/02744 discloses 5’-indoliny}-5-

amidomethyloxazolidinones, 3-(fused-ring substituted)phenyl-5-

*166166*

25 midomethyloxazolidinones, and 3-(nitrogen substituted)-phenyl-5- ”||||||||‘"
amidomethyloxazolidinones which are useful as antibacterial agents.
Other references disclosing various oxazolidinones include US Patents 5,547,950,
4,801,600, J. Med. Chem., 32, 1673-81 (1989); J. Med. Chem., 33, 2569-78 (1990);
Tetrahedron, 45, 1323-26 (1989); and J. Med. Chem., 35, 1156 (1992).
30 European Patent Publication 352,781 discloses phenyl and pyridyl substituted
phenyl oxazolidinones.

European Patent Publication 316,594 discloses 3-substituted styryl

[
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oxazolidinones.
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2s 1) m n) o) P) 3o gq) F, d, CF3, -OH, Cl1_4 al koxy, -CH2C(=0O C mk
-OC{O N(R4)R4SEICR al kyl S(0~,, (wherein nis O0to 2), -CN, carb iay

al koxycar bonyl, -C(=O'N(Ra)2~ -N(R4)SQ2C1_4 al kyl, -N(R4)C(=O C1_4 al kyl ,

- N(Ra) C(=0) N( R4)Euro é\dﬁl%&i& Pﬁb@anén 3l1%,089 disaloyds pmﬁyhr?ethylindgyﬂldylﬂﬁt}@ﬁ
6145. P CP ~ ~2 1) aryl is phenyl, optionally substituted with
one or two aubsttth@dfpbcm)dmxn@hda)onﬁ b) d, c) Br, d) -CF3, e) CN, fj CL 3
al koxy, or g) C1 3 alkylthio; Het is a 5- or 6- member ed het er oar omat i ¢

noi ety having 1-3 N, Oor S atons, optionally substituted with the
followwng: a) F, b) d, c) Clsﬁwjgpgyygpebﬂ]g:ﬂNGENFﬁI@dthlo or e) CN R1
and R2 are |ndependently H F, o d; is a) ClL 6 alkyl, optionally
substituted WI t thumresemt idvpmeoprmmdomen bmazpilmdm@hf; dé¢rjvagye Ge;abseottfdw thy

amno, d) Cl Cl 6 dialk cl oaI kyl, g) Cl1_6
al kyl t hi o, %F‘efa ‘“%/ n%ﬁ?m}“?gI?&\%Bl?aé'i“ﬁ"#’u"gﬂbaccfpéaéle %Péﬁéé . 30 Rais a)
H or b) C1 3 alkyl; and XisOorS. -3 6145.P CP ' '~ ~ MAY z042 The

present invention al so provi des an anti m crobial agent or pharnmaceuti cal
conposi tion that contains the oxazol gdi none compound or a pharnmaceutically

acceptabl e salt thereof ag._an active \ngredienff The antim crobial agent
containing the active i ngrtﬁlé{ta\\gf t 3 I
treatnment or prevention of \g;’:jo

nventj on can be used for
3 >FD DESCRI PTI ON OF THE
| NVENTI ON The conpounds off Fo a | A5 structuyally sclosed above are
useful antimcrobials. Typically, a82further exp ai gl Ioma t he conpounds
can be adm nistered 1o as antibacterial agents in a dosage range of from
about 0.1 to 100 ng/ kg or preferably fromabout 3.0 to about 50 ng/ kg of
body‘mgkght per day. I

or a pharmaceutically acceptable salt thereof wherein:

R is H, Cy.¢ alkenyl, C,.7 alkynyl, C;.¢ alkyl, or C;.¢ alkyl substituted with one or two of

the following:
a) F,
15 b) Cl,
c) CFs,
d) -OH,

e) C,-4 alkoxy,
f) -CH,C(=0)C;.4 alkyl,

)20 g  -OC(=O)N(R4),
h) Ci-4 alkyl S(O), (whereinnis Oto 2),
I) -CN,
b)) carboxy,
k) -C;.4 alkoxycarbonyl,
25 D -C(=O)N(Rs)2,

m)  -N(Ry)SO.C,.4alkyl,
n) -N(R4)C(=0)C;.4 alkyl,
0) -N(R4)C(=0)N(R4)2,
p) -N(R4)C(=0)C,.4 alkoxy,
30 q) aryl, or



‘In the structural formula shown above the carbon content of various

hydr ocar borg1dSt@P ni ng noi eties is indicated by a prefix designat{fgMiie?(02
m ni nrum and maxi mum nunber of carbon atons in the noiety, i.e., the prefix
'Ci -G defines the nunggr of carbon 15 atons present fromthe integer "i" to
the integer "j" inclusive. The term"Cl_6 al kyl" used herein refers to an
al kyl gr oupryldy phepybroptionallyi substintedrwittt omesorgwotof slsg followingtanpl e, net hyl

et hyl) propyl, bgtyl, pentyl, hexyl and isonmeric fornms thereof; preferably
met hyl , ethyl, ﬁ‘ropyIF’and isoneric fornms thereof. The term"C2_6 al kenyl "
refers to at |eggt ong double bound al kenyl group having 20 two to siXx
carbon atons such as, for exanple, vinyl) 1-propenyl, 2-propenyl,

2-met hyls- 1 propenyl, Brbutenyl, 2-butenyl, 1-pentenyl, 2-pentenyl,

1- hexenyl and isQmeric _forns thereof, preferably an al kenyl group having 2
to 6 carbon atorf®, ar&faore preferably an al kenyl group having 2 to 4
carbon atons. Thg tergy ' C2_~ alkynyl" refers to at |east one triple bond

al kynyl group having two 25 to seven carbon atons such as, for exanple,

et hynyl, propynyf), buTyyalkoxypentynyl, hexynyl, heptynyl and their isoneric
forns thereof. The term"Cl 6 allcylam no" refers to an al kyl group having
one to six carbdd atdne dk¥Hi%ed to an anmino moiety. The term "Cl_6

di al kyl.agm Ry - [ ) A3V € i ons
at tachd] 1t ALt €00 RuidE UHba kAP R pRing%s NG G oL BRERS Bprifhaly
group havi ngbaimeted withahe followingr at ons attached an oxygen at om of hydr oxyl
group such as, for exanple, nethoxy, ethoxy, -4 6145. P CP 13 MNAY 2DU2
propoxy, butoxy #nd iBoneric forms thereof, preferably an al koxy group
having 1 to 2 car;)bon @tonms. The term"Cl_6 allcylthio" refers to an alkyl
group having one’to six carbon atons attached a thio noiety such as, for
exanpl e, nethyth)o, eChydikéuyg, propylthio and isoneric forns thereof,
preferably an alkylthio group having 1 to 2 carbon atons. The term "C3_6
cycl oallRyi " refeés t &t thig, ofj x carbon at ons formi ng cycl opropyl ,

cycl obutyl, cyclegpent%k, cycl ohexyl and isoneric forns thereof. The term
"aryl" refers to’an phehyl noiety optionally substituted with one or two F,
C, Br, -CHS and® are Gilieperrledy ¥, Fpor €1_3 al I cyl thio; 10 The term "Het"
refers to a 5- or 6-nenbered heteroaromatic noiety having one to three
atons sel ed¥dd fromthe group consisting of O N or S atonms such as, for
exanpl e, furan, Jhiopke p . : L I hi azol e,
i sot hi azol e, oxaagi aZ(F}F lé%?jt }(l)lkéétmﬁgg%ﬁ‘g%ﬁgé% %lngteo?k g@ﬁr%;gfﬁéﬁg%f%nﬁe 1(’ji ne,
pyrazi ree, piperani ne @ugklkexiyazi nes all of which can optionally be
substituted wth _one substituent selected fromthe group ~5 consisting of
F) O, CL 3 alkdly, @M8Og| kylthio or CN. The conpounds of the present

i nvention can bepconyer .their salts according to conventi onal

nmet hods. Phar magdguti cgﬁ'ﬁtgﬂ}g%@é@t?abl e salts neans acid addition salts useful
for adm nistering theCcodiplyladsinof this invention and these include

hydr ochl ori de, 20 hydrobrom de, sul fate, phosphate, acetate) propionate,

| actate, nesyl atlé, nd %Qa‘fyé’,igaﬂ(yi’

25 g) C,.6 alkylthio, or
S~
—N_ (CHo)p L
h) N— (whereinm is 0, 1, 2, 3 or 4);
R4 is
30 a) H, or
b) Ci.3 alkyl; and
XisOQorS.



.succi nate, tartrate, citrate, 2-hydroxyethyl sulfonate, fumarate an%&ﬂ&
i ke when 6IHaFCPgroup i s present. These salts may be in hydrat'&@ 002
Sone of the conpounds of this invention may formnetal salts such as

sodi um pot assi UMe frededt HVERTGH dmg,%@ﬁdamarluhﬁic?aﬁalta@a%r@hm@aé@w@@d by
the term "pharmaceutically acceptable salts". 25 Due to the configuration
at C-5 of tdespositioothaticontains thenaxagblidinenscemiwuad or e phasweeusitally acdeptable

structure of  For a | the conpounds of this.invention may exist in
geonetric, S@Btﬂi“ifg%aéﬁa aﬁ?wg%%%%mm&??g ag?ﬂt§optﬁ%¥ﬁ§‘8ﬁ°té\‘ﬁ)r aces any
of these is F }: j | to
be user ul  anesaent dite PRAGITivcRSh LAl a RN S R afiod plipKIRYES
confi gursat idiseagds. C-5 of the 30 oxazolidinone ring of conpounds is as

represented in the structure of Formula |I. This absolute configuration is
called (S) under the Cahn-1ngol d-Prel og nonmencl ature system It is believed

that a mpjority of the pay [ PREN Y V’%@Ti this
(S)-enantionmer to produce tﬁggﬁ?n?lgggglerl aﬂlﬂdeptf?}elgtq.fql - 45.P CP ~' 1 3
MAY 2002 Conpourifie ampjeandsibfaFdrmaiai dsstmempalyadisdssedhbove arg uSefhene | where
P represents an al cohgl protecting grqoup such as benzyl or

tert - butyl APHENFPPIR]S Jypically, g8 fyrther oxplpined belows HisROMPOBNY ¢a5 hecadmipistsed ng
toth t . i i . @g@g‘g%
a?cohgl lrsa‘3 o:}{g %ﬁtéfr?ée&%oﬁrag? gecnltt%]él as eﬁ%g/lge gﬁglpéb%'gt% lh,ldljb[ é%fkgr% pgerfgfcagié’ur e for

thi s react ifeonh abowd . Qito aboun$O igtkgadfbolip weghit pedagol vent such as Et 20 or THF
is allowed to react first with sodium hydride at 0-25 C and then with

benzyl bromi de dRdht BruchpakiprmwasheuRAP the carbop confert of yagpyshydrocarbenr e 3.
The ethyl e : : can | i 21 01 C : such as
p-t ol uenes{}l% %ﬁl@é g@?ﬁéfgﬁggf&?@ﬁﬁ?ggﬁggcr rééﬂggg in gﬁgﬂ”@?’h@{%‘%h&) to

gi ve st ructnuntbedofibeben Aoirs il érayidietyN.¢.ctheairefiseCy-Cj Gefied theemahberfof 2Zaben be
renoved, the resulting structure 4 is allowed to react with tert

but yl dilset rayorss pesert fitom theétentaget 'ii'hiodhe Diteger Hj"' DMAusive.t er t - but yl di et hyl si | yl
he al cohol pr ot DRECPHR v oIS\ B75d BErFB ELoEAfoyh LR ERGABAVIAR Onkap SHePaeb e
then allowed to react. . with dro am ne_hydr.ochl ori de. and sodi um.acet ate
et hanor ot Aol FRapteneyh el Garid S Berrisn e apf oRazat)
The Beckmanfere6RprFA@BRREAhIL e, pedpyl Sndisbmefid FornRdn&ebf. W th p

t ol uenesul fo%yl crI:)hI oride an?:lalf gogi Emﬂgar bolr?atg i n agueous acetone at 20-40 C
to give struct urBherermEoe.calkpmyihriersto fideantoae doutle beurld dlkenydgrawpdravingn,
conmpoungs 7.can he alkylated with. RY where Y, Ls Br n” CH3S r

o e pitbos o e qelboR s ek ok elprRlE G ety ORI b EN Ho
this al kyl girbgenyt,anpaemids2-Bhtes§l; UpkhieRyl/ 2 Pesitetl], QURAerdQ ah@ isogReic foirhd

sodi um hyd%d?hé’ndqfl? :j{::?n a sofvg%?bsﬁ%hﬂ?;é 'C[Sgt 0- ‘;m? to gi \%e Ely

Al t er nat i vehsreok prajerablyanalkenyl gronp havipg £ tR6carhonrasess, AyIe Bralerablyra
tetrabutyl %wig%gﬁl?mﬁgﬁtgg TR ok Acetonitrile at 20-50 C to give 8.
Deprotection o HeP af C0R a1 '8 * 5T él%rdvi de structure 9. Wien P is a benzyl

ether, this can T tegeoQps & ” pafeR Y6l OB &I OhY Hiiffle BohdalkRyAVI1Qg6ID BdVindtwo

pal | adi um catal yst in ethanol or 25 with amoni um fornmate and a pal | adi um
cat al ys®¥ i rfosexenpsthongompswd as; forpxample tethyny RIPPERIUETIW. PeptBYbCt i ng

group can e i.dic conditlonscor with fluoride ion. This

deprotecti g’ﬁe"mﬁ’q‘%‘ﬁg?‘ieﬁ‘%g‘d?‘%m%r%@%ﬁﬁf%",ﬁ with trifluoroacetic acid in

net hyl ene chi Ori'Fh%t@ﬁnzél-&mylaﬂiﬁ@’&ﬁiwﬂkﬁr%almhmﬁﬁgmdod@x tdibdiFE at 25
oho

Cto give alcohol 9. Transformation of the alc 9 to the am ne 11 can be
carri ed outatems gtached tr arpadinommERAnpl e 1, Step 1. Alternatively, the

reaction of 9 wi..h mnijro zenesuhfonyl chloride and triethyl am ne, in

ot hyl one_chi or | T S =ChLSBAIGFRERH (8 o B0 RV SRR hhAE IR AR B0 o
wWill resct abrh§adohedtd/an hoandie. i n THF or acetonitrile -isopropanol at
30-60 Cto give the amne 11. The reaction of conpound -6 6145. P CP 13

MAY 202 11 wit h BeeytermECi-daloxyirefats todamsalkylgreymbaning ong wdont echematoms or
di t hi oester rovi des conmpounds .of Formul a . ounds of. Fornula | where
R 1o hydr oduRbaRA o sELRBALR e B Bttt SRy
conpounds 12 to react with p-tol uenesul fonyl chloride and sodi um car bonate

i n agueous acetone at 20-40 C (see Exanple 1, Step 4).
-4-




.61 as.P ¢~ Scheme | R~-O-N/ \ NOR~"~" H -ON~/~"~R OO-N/ ~ N~OR
~~~H ~OH R61GRAP/ ~ NNOHOR ~~~H z ~OP NR O-N/ ~ N~0 R ~, H "} 8PMAY Ra002
p~N/ ~ N-OR2 '..H ~ONos 10 HONR- O~N/ \ N-OR...HX 2 NHCR3 12 ~ 3

‘MAY R~ CONpto thox raridisomertit fb@n@'dle?ébf? réfdrablf kh a@oky réu HavingN-@R2 .. ' H
~OP ----~ pr‘*OO*yN/ ~N~OVR P ~039Rt O~-N f\ N~-OR ~ H ~O‘|
-g_ " R? p‘GN'bpn‘atqm@ R ~ '~ ""H - NH2 11 | Fo~~hula 1 1 3 MAY Q002 6145. P

CP ' The conpounds e i nt, on are usef.ul the tr

i cr obi al 1t ecarBAET rovARHERG kst leton ARV et bt obd FCERboLems,
parenter al 4uQdHal a tBlo xﬁ@i@i}ﬁs%lch agl ’fbf‘é:&hfp?é 'n%ﬂlytﬁi%ee&@mﬁ‘ib" 1%{099‘1&151'6 Rhd iRdmereed
herein neans partial or total |essening of sympfons 5 a" di sease which a

patients suffémssthéneoﬁmr&fbu&abtymaﬂéﬁﬁmg@pd]mmg§ toQehroey oms.neans partial or

total avoidance of s ease in a patient who, according to a
doctor's di agnosh ’)ﬁ/‘hﬁ%ﬁﬁwg}aﬂﬁ‘yll 9T 0 threedQSix Grbon 3temsfeRPIBE at e unl ess

the preven €c ;;yﬂ%[ t cc%m dgns of this

i nvention %&%B%gfggg?‘éﬁy{) n}-}ﬂl 0 e clg&n%%)rllm S Qfﬂel}:odr%rml al of
this invention ViiHeherm Saryl”defers tblathdnyihnmmocmmbnaiw $upsameepy i bre Gawoer
and, option arfraceut i cal | y acceptabl e adjuvants and exci pients
enpl oyi ng gl]rcﬁfr\c,]%]z%\ho&g nga BN afr é@ﬁﬁﬁyﬁg@s Solid form conpositions

| nel udgopownder s.THeaBP U e HBRAL 3!21oF 6 3L ER h t%q&s&ﬁfc ABEHRRASGAD! eS.
A solid carrier can be | east one substance so ‘function as a
di [uent, f Itaeeonionts sag:emi fro‘tﬁttsecgrmhp tonsisting lofify, Ncarrﬂ atomsspemah lﬁrgeacgmple,,

bi nder, tabl et disintegratjng agent, and enca ating ent rt solid
carriers i heiRRdBIPAGH. PYTRICcBYBHS Hazlesy ﬁé%zioﬁi‘mlﬂ?%%? S a%%l?@xageg%hes,

| act ose, p%ﬁk&){hzoﬁeéitdlﬂe, p?fhﬁéﬁ{ﬂ?{ g?ﬁ%rﬁ%lh@ﬁ}ﬁ%l%éﬁ#)gﬁ%&u%ﬁrmﬁlﬁes AIPYE

nmel ting wax, cocoa ter rm conposi tions I nclude
sol uti ons, whislpeamsoprivaaliyntle arbsiimtednsgith bne subsanphieselectedrfeomehe greupr ovi ded
sol uti %] S %]:)ns[mhtmg of F, Cl, C;.3 alkoxy, C;.3 alkylthio or CN.
The compounds of the present invention can be converted to their salts according
to conventional methods.
Pharmaceutically acceptable salts means acid addition salts useful for
administering the compounds of this invention and these include hydrochloride,

20  hydrobromide, sulfate, phosphate, acetate, propionate, lactate, mesylate, maleate,
succinate, tartrate, citrate, 2-hydroxyethyl sulfonate, fumarate and the like when a basic
group is present. These salts may be in hydrated form. Some of the compounds of this
invention may form metal salts such as sodium, potassium, calcium and magnesium salts
and these are embraced by the term 'pharmaceutically acceptable salts".

25 Due to the configuration at C-5 of the oxazolidinone ring of compounds as
represented in the structure of Formula I the compounds of this invention may exist in
geometric, optical and other isomeric forms and this invention embraces any of these
isomers. The racemic mixture and enantiomers are all believed to be useful as an
antibacterial. Regardless, the preferred absolute configuration at C-5 of the

30  oxazolidinone ring of compounds is as represented in the structure of Formula I. This
absolute configuration is called (S) under the Cahn-Ingold-Prelog nomenclature system.

It is believed that a majority of the pharmacological activity resides in this (S)-enantiomer

to produce the antibacterial effect.



20 conpounds of this invention dissolved in water and water-pr opytgnﬁ
gl ycol and gyrasgr@pl yet hyl éne gl ycol systens, optionally containin AY 2002
conventional coloring agents, flavoring agents, stabilizers and thickening

agents. Prefer atﬂﬁé‘rl)l}aédhﬁs BP%M?EE'&O&' rERFRP S {HoWh ihScHBHE T RheRIP! OYi NG

conventional techniques in unit dosage formcontaining effective anmounts of

t he acti ve reprepmteant alcéol pioadcting grdupesucio apbenzgl afrefdurgldimethydsitydr di ng to
this invention. The quantity of actiye conponent, that is.the conpound of
Formula I, quﬁézrﬂﬁgﬂﬁrﬁ‘é’éﬁ?ia&%PmE@ﬁ%B%‘iof 188 t%ﬁ‘& %??F?&S&B@é'&g ngﬁng‘Pi%e]r’eof
may be vari L ] j Y, ! i r L i.cation
method, | the bt 2nds! 57 SERptt £ BiekI CRBR 2N HRCR AR RIS PR
concent at igpocedGRfRr &lis peactidie agolation b thefalcdhbl ¥ i £oivamewdh BEWD ok THFge
bet ween 0.5% to 90% by wei ght of the conposition. In therapeutic use for

treating, dlowsatxreartfirsbyith sediwm hydride at Gas °Crand thadnkithhenzyl hromideapeh| s

t hat have hee i.aanosed wit Lal ctionrs

phar maceut ﬁ%%&uggﬁ'pu?ﬂql%#g l#hgﬁé%of dWlf%1 gl{lgé&a‘%&rﬁggi ;I,Eh tg:éghar Wg%%n

par ent er al |iferpbéifepioved withthidic &dtal¥st sWBY asp-toluérePileciid dcidin acetliifeaae to
obtain and maintain _a concentration, that is, an anount, or bl oodl evel of
active conpisserihediin Examplenl, Stap 2ol givgstrmefurer @whensdt isignzfl. vilternagizely the
antibacterially_ effective. erally, such aptihacteriall fective amount
o dosde. dRLBE Foas BbrasBivsth Dreeriths sHewred falggedro Bsetv b A o abou
100 no/ kg, ywpy18inRitRy161yARhorALaAd indidRzd10 PR ol Bl SinRih IO cHRIrABhGaY -
It is to be understood that the dosages may vary dependi ng upon the

r equi r enenttsiethyl arhimepimmeghnienetchiorsle ve givestroétutefewheretthe alabhal piesettingn bei ng

treated, and th articular c oung bei ed,, Also, it I. 0, be .
under st ood &R &)ﬁ\%’ef ’Iﬁp‘ijty @P“ﬁgggﬁﬂ gﬂ?ﬁnlﬁg _g‘{ é;g&llﬂ!ﬁﬁ@ge%ﬂé#lghégdoﬂ@%m t he
above uppery, borld2 288 GSJixiﬁPacEt%fb: i |r§(etﬁ§%‘l-?xﬁe§x}tl% aesidead gWé)&gmlei%¥§ée or

the initial "dosage nay be 1o snaller t opti mum and "t he dai dosage
may be 15r odixaawile &) Step A Tha Bedkmiamr regrragenent oS gneture 6 éacarsed odepimgi ng on

the particular situation. |f desjred, the daily dose may 3gls di.vi ded
nto mul t| pPRerculiemyslrdeen SodwRCampoTaegh ieS EEHPRRAL 10 T o VEay
The conpou %cfﬁi‘e foﬁﬁﬂégtﬁ%%?uﬁ&§oﬁﬂdﬂnﬁl§f wh&d H)Brn%%fdxgéér)f co P@undsb/ycan be

i njection, r exanp I ntravenous I njection or ot hef parenteral
rout es of aikylated withtR'¥rwhere ¥ iPBay @B 80: onp-CHaPh86k: tndRSisfanrappeopeiateer al

admnistratio il] generall optain a armaceutical ly accept abl e amunt
of the conﬁ&»ﬁa%@eﬁnai qed%?ﬁ%fﬂrahlﬁ %@Taalog&m%n Apgarey YaAOPE

sal t. Orzobastﬁ réft %v}th%&iﬁfﬂ ide 'An&‘RF’iﬂ?ﬂ FRQoMsEA AYDRECAR)-30bE t+ gi%'sd
carrier such as, for exanple, water-for-injection and a suitab buffered
i sotoni ¢ sAltdrhatively, struetureTdan, redva withgR'Y, pbtasdiumhgdtoxiletand. Sui t abl e

buffering agents .include, for exanple, 2o trisodium qrthophgsphate, sodium
bi car bonat eetraygylammoniym bromide wefﬁ?w@ pertamitte at 29-39 “Cyaighie 8, fdeprotection
L(+)-argini s 3ol o] j FaE | generally
will be disso evélgol n ? ﬁgskg%ﬁleegrhqﬁcﬁﬂgg' %&ﬁ‘f&gﬁ‘?g etél‘riiq[r, @g%govei de a

phar maceut i abhylished &pthytitogenslysis vath hydeoges and aabilatiuircatabyst irngthgnddior about
1 ng/mM to about 400 | i qui d pharmaceutical conposition

rrg{m. The resu_ltin(% i
wi | beSadnvith amgroain frgate andapatladiumeatalystin sethanehat I antheégterial |y

effective q;ﬁgﬁ : &ﬁgp@lm,g l.a: I .0 this

i nvention ar g%ﬁ’/%ﬁ&lggﬁg‘g‘ﬁ%ggﬁ] 1 Stere m%&gfﬁ{x/&%ﬂﬁ&sdg ?O&ag%ogﬂsl%?a{lj@d dosage
forns. As dldovidedod. Thie depretectioncarcd ettied/eutafor erimple, with arifioarnaketit abwr mul a
| is adm xed in a pharnmaceutical |y acceptable gel or_creamyvehicle that can
be appli ed Pangthge IB%Fﬂ‘?eeﬁitz’sgcs‘!{i"i‘iﬂh@r?W]é OTB\‘mtfp@ﬁl@FrEh?% Ft&galdi on
of such cr %1@6'1901 9° lﬁﬂs‘forﬂﬁltilm 5P %‘Mﬁl#tﬂno&b% fhlelanfifél1 £ 84h lbé‘&Jng&‘ put as
penetrati o enhancers. e conpounds of this rnvention are usefu

ant i m caobidekcritipdrih Examblecl Stepel . aghemsativelartho reactiomnah9 avich met er i nary

pat hogens, including lgcr)am ositive aerqbic grgani sns such -10 6145. P CP 1

3 MAY 2~0~ THEORARZERSSY I?Yé§ﬁ1§fi§ﬁﬁn%FW%@Gé% megindens: ghigsidsc octs, “Gakh
roser oo o e TR o A0 ER ke Ly Aot ol i

anaer obi ¢ gani sme" nd’ ra specres,
aci d- r esi stgnketohidlei-Foprophiid) a8 30-80 cCha ¢ives thel Binind el CrHed8a&ioans compound
Mycobacteriumavium In order to nore fully illustrate the nature of the

i nvention and the manner of practice thegane, the foll ow ng experinental
exanpl es are presented, but they should not be taken as limtations.
EXAMPLE 1 Preparation of (S~-N[[3-[3-fluoro-4-(

1,2, 3,4,6, 7- hexahydro-5-oxo-1,4 10

di azepi n- 1-yl ) phenyl ] - 2- oxo- 5- oxazol i di nyl ] net hyl Jacetamide. OHN N/ \ N-O
O~ ~~~H NHAc Step 1: Preparation of

I T R Y ~ o



-1s oxazolidi n-5-yl nmethyl)-acetam de Diisopropylethylamne ( 15.7 m) and

3, 4-di f | uorddbr@Penzene (5.0 nl) are added successively to an et MAY 2002
acetate solution (70 m) of piperidine (5.77 g) and the m xture is stirred
at room t enaekih Béyd hhRdes? aftidfided Mo yanates Adeibclyandidreordedidel s ovides on and
the separating ethyl acetate |layer are washed wth water and brine, dried
over anhydroompoRndssefdiarmudal.f at e. The sol vent is evaporated to afford a
vitro conpound (~10.1 ig aléiilqﬁof 100% Pau%ﬁ"un1on carbon é.l % 1.0
g) is added to arOBPPRAREs oL Eprpyal shgre R x5 Hydroggry: o YERR 45 PR 8HPound
( 10.1 g) %n‘é)bafr&?bﬁ‘al’fé\k’irng cofpdlihds12%0 ¥act FAN L RINRAERALHLS Hdbride LRWCRINder
hydr ogen atnospher®e. The pal Fadiumon carbon’is filtered off and the
filtrate | scadmmatennrgtestsanctone atROAME (sey Eabaipkent, Stdpd. (8. 75 g, 100% .
Sodi um 25 hydr ogencar bonate (5.0 g) and benzyl oxycarbonyl chloride (8.4 m)
are added successively to a tetrahydrofuran (THE solution (100 m) of the
amne (8.75 ¢g), and the mxture is stirred at roomtenperature for 14
hours. Water is added to the reaction solution and the separating THF | ayer
is washed with water and brine, dried over anhydrous sodium sulfate. The
solvent is evaporated and the residue is purified by silica 30 gel colum
chromat ography (solvent: ethyl acetate/hexane/chloroform= 116/4) to afford
a benzyl carbamate (14.5 g) in a yield of 98% Butyl lithium (1.6 M hexane
solution: 5.2 -11 6145.P CP ~ ~ E~I~Y s002 m) is added to a THF sol ution
(24 M) of the benzyl carbamate (2.75 g) at -78 C and the m xture is
stirred for 5 mn. At the sane tenperature, (R -(-)-glycidyl butyrate (
1.25 mM) is added to the stirred solution and the m xture is stirred for 14
hours while the tenperature is raised slowy to roomtenperature. Water is
added to the reaction solution 5 and the separating THF | ayer is washed
with water and brine, dried over anhydrous sodium sul fate. The solvent is
evaporated and the residue is purified by silica gel colum chromat ography
(solvent: ethyl acetate/hexane = 3/ 1 ) to afford an alcohol (2.20 g) in a
yield of 89% Tosyl chloride (2.85 g) is added to a pyridine solution (8
m) of the alcohol (2.20 g) and the mxture is stirred at roomtenperature
for 6 h. Water (32 nl) is added to 10 the reaction solution and the m xture
is stirred for 1 hour. The resulting precipitate is collected by filtration
and washed with water) followed by drying under vacuum at room tenperature
to afford a tosylate (3.28 g) in a yield of 98% Sodiumazide (3.80 g) is
added to a di et hyl formam de (DMF) solution (23 m) of the tosylate (3.28
g) at roomtenperature and the mxture is stirred at 65 C for 5.5 hours.
After the reaction mxture is ~ 5 cooled to roomtenperature, water is
added and the m xture is extracted with ethyl acetate; the organic |ayer is
concentrated under vacuum The resulting residue is dissolved in ethyl
acetate and washed with water and brine, dried over anhydrous sodi um

sul fate. The solvent is evaporated and the residue is purified by silica
gel colum chromat ography (solvent: ethyl acetate/hexane =1/ 1) to
afford an azide (2.20 g) in a 20 yield of 94% Acetic anhydride (0.65 m)
and pyridine ( 1.0 m) are added to an ethyl acetate solution ( 19 nml) of
the azide (2.20 g) at roomtenperature; after addition of palladiumon
carbon ( 10% 0.22 g), the mxture is stirred at roomtenperature for 6
hours under 1 atm hydrogen at nosphere. The pall adiumon carbon is filtered
off and the filtrate is washed with water and brine, dried over anhydrous
sodium sul fate. The solvent is 25 evaporated and the residue is purified by
silica gel colum chromat ography (solvent: acetone/ hexane ~ 1/1) to afford
the title conpound. Step 2: Preparation of
(S)-N-{3-[3-fluoro-4-(4-oxo-piperidin-1-yl)-phenyl]-2-o0xo
oxazolidin-5-ylinethyl }-acetam de. Using a conmercially avail able

1, 4-di oxo- 8-aza-spiro[ 4. 5] decane, (S)-N-{3-[4 30

(1, 4-di oxa- 8-aza-spiro[ 4.5] dec-8-yl)-3-fl uoro-phenyl]-2-o0xo-oxazolidi n-5-yl
met hyl } acetam de is synthesized by the sane nethod as in Step 1. To an
acetone solution (70 m) of this compound (3.79 g), water (20 nml) and

p-tol uenesul fonic acid nonohydrate (3.66 g) are added successively and the
m xture is heated under reflux for 3 hours. After -12 13 MAY 2U02 6145.P
CP the reaction mxture is cooled to roomitenperature, acetone is distilled
of f and the aqueous layer is neutralized with triethylam ne. The solution
is extracted with nmethylene chloride and the organic |layer is washed with
brine, dried over anhydrous sodium sul fate. The solvent is evaporated and
the residue is purified by silica gel columm chronat ography (solvent:

chl orof ormi met hanol = 50/ 1 - 25/ 1) to afford the title conmpound . Step
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6145.p cp

phenyl] - 2-oxo oxazol i di n-5- ylnethyl }-acetam de. Sodi um acetate (517 np)
and hydr oxyl am ne hydrochl oride (219 ngy) are to 15 successively added to a
met hanol - net hyl ene chl oride solution (10-10 m) of 1.00 g of the product of
Step 2) and the mxture is stirred at roon1$dhwmmature for 2 days. The1
solvent is evaporated and the residue is dissolved in nethanol, followed by
addition of a S|I|ca gel r(8 g). Methanol is evaporated and the residue is
purlfled by silic E’gft} c'ronatography (sol vent: chl orof or m met hano

50/ 1 - 25/ 1 )~p e~pitl e compound. Step 4 Pre@aratlon of
(S~-N—[ [ 3-[ 3- Fl uor 0-4-4 2\3,.@;@7 h‘?a'hyd-mSmE) o
di azepi n-1-yl ) phenyl] -2- oxo 5-0 l'idinyl] nmethyl] @P@ @ AJlsélrred
m xture of the conmpound of 2 product of Step 3 (0.200 g, 0.548 Lo 20 25
30 acetone (5.3 nL), under/nitrogen, is treated first with S@baque
sodi um carbonate (5.3 ni) @and then, dropw se during 3mnuteswth a solut?dn
of p- toluenesulfonyl chlorlde (0.16 g, 0.82 mml) in acetone (2.7 nL).
Initially this nl e a twm phase sol ution; however, afté about
25m nut esa preci =1at —gégg_ form It is kept at anbient fenperature (23
C for 4 hours and filtr ate [s concentr d finder reduced
pressure to renove aceﬁene and aqueous reS|due Ké?ESNngzygNﬂith
CH2C12. The extract is dréed (Ng 4) and concentrated 8 |1
anount of crude product. Mst of the product is in the aqUeous | and?. whi ch
is concentrated in vacuo. The re5|du§’L§,ceﬁbrﬁed wi th the csude préﬁhct
fromthe CH2C12 adt and ¢hromat odr aphed on silica gel with mxtures of
MeOH NHdOH- CH2 A@Z:j t|ﬂ\ued 3-5070 MeOH and 0. 3-0. 5% NH40H. The
product is cﬂyStaI ed OH Et ive they I@,conpognd nmp
140-146 C; M m z (r8lative 'ﬂten5|$§§-%51g( Qé /MQO) 306
(6.7), 294 ( 10.9), 236 41.8)OBRVS cal cd for C1oH 47 (M) ;
found 364.1545; -13 6145. P CP ~ 1 3 MAY 202 'H NWR [30& VHz, )ZSQ 8
1.81 (s, 3H), 2.S7 (rn, 2H), 3.07 g:l%f;%L_g,ZA (m 2H), 3.38 (t, 2R)) 3.67
(d, d, 1 H, 4.06 (tg 1 H, 4.68 ( , 7.08 (t, 1 H, 7.13 (d, d, 1 H),
7.45 (d, d, ¥ 7\7.6 t FD, 8.21 (t, 1 H. EXAMPLE 2:lPreparation of
(S~-N-[[3-][3-9 6, 7- hexahydr o- 5- oxo- 1, 4

di azepi n- 1- yI)phenyI "R oxazofrd+nyL;nethWFyrﬁTpaﬁ amde. FHNN/ O
0~J ~H " -~N~-C~CH3 | S 10 1: Preparation o JL

(f~-[3-[3-fluoro-4-(1, 8, 3,4, 6, 7- hexahydr o- 5- oxo- 1,
diazepin-1-y|)-phenyl]-2-oxo-5-oxazo|idinyI]nethyI terfhbutypdﬁngﬂpyIS|lyl

ether. A stirred solution of 10.6 g (0. ) of

(S~-[3-[4- (1 4- oxe 8- azasplro[ ec

8-yl)-3- f1 udk - -5 oxazolldlnyl]nethanol the i nternedi ate of
formula 2 153 Othe preparation of R,

(, S~-N-~3-[ 3- quor ( Aoxopi peri ar=t—yb) phergrty=2y 0
oxooxazol i di n- 5- yhn t hyl am de (Exanple 10={te i Jégetone (230
m) is treated with water (65 m.) and p-tol uenesul foni idLQQPohydrate (
11.4 g, 0.06 mol), refluxed under nitrogen for 5 hour s?and kep anbi ent

tenperaturko(24 C) for 18 hours. It is then concentratedsj n vacuo? o renove

acetone. Thg eofls resudue is neutralized 20 with sodium bi carbonate and
extracted wXh cetlate; the extract is washed withy saturated sodi um
bi car bonat e, er i[Qte sodlun1chloride dried (NA2S04) and

concentrated to gifive the eHone ] @ conpggng_%; formul a’4 (Schene 1 ). A
stirred solution of the ket ~and triethylam neFérinde n, 0.09 nol) in

met hyl ene chloride (3300 nL) is treated with tert- butyldlnethyIS|IyI
chloride (6.03 g, 0.04 nol) and kept under nitrogen at 25 anbi ent
tenperature for 23 hours. Additional tert-butyldinmethylsilyl chloride (3.0
g) is added and the m xture is kept at anbient tenperature for an
additional 20 hours. Additional triethylamne (3.0 niL) and
tert-butyldinmethylsilyl chloride (3.0 g) are again added and the m xture is
kept at anbient tenperature for 4 days, diluted with nethyl ene chloride,
washed with water and dilute sodiumchloride, dried (NazS04) and 30
concentrated. Chromatography of the residue on silica gel with m xtures of
acetone - 14 6145. P CP 1 ~ MAY Z002 heptane that contai ned 20- 30% acet one
gave 7.72 g of the tert-butyldinmethl-silyl (TBDMS) ether, a conpound of
formula 5 (Schene 1 ) where P is TBDVS. A stirred solution of the TBDVS
ether (7.27 g, 17.2 mol) in nethanol ( 150 nlL) is treated dropwise with a
sol uti on of hydroxyl am ne hydrochl oride (1.44 g, 0.021 nol) and sodi um
acetate ( 1.72 g) 0.021 nol) in water ( 15 nL) and kept at anbi ent
tenperature for 20 hours The m xture |s concentrated under reduced
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‘mnutes with a solution of p-toluenesul fonyl chloride (4.92 g, qoé)zﬁgy ;@hﬁ
in acetone ¢139P@hy. The mi'xture is kept at anbient tenperature f

and then concentrated under reduced pressure. A solution of the residue in
met hyl ene chl or iR dofnptRAMESE the tdvel@drtire 38&uPior teareaadintdr ahibobidge, dried
(Na2S04) and concentrated. Chronmatography of 15 the residue on silica gel

Wi t h 3% netifotodns-in Gnathaanbothemwayndblordaicanimals by eitbercparontendl ogelyver 5. 98 ¢
of the titled ound. . Step 2: Preparation of

(S~ [[3-[ 3¢ ragB’A nisHationg 4 6 7- hexahydr o- 5- oxo- 1, 4

di azepi n- 1-yl " il ] -'
R e T
i n tetrahydfafdisease Hiklk;a phﬁemﬂs)xffenrfctﬁn thé termgiprevention'ras alsedlhetemmmeans  dur i ng

2 mnutes, with a 1M so| uti on of tetrabutyl anmmonium fluoride jn THF (1.5
m). The niPRFtaler fosalieygidance efisymptems,ef 4disease Y2 Rtk WEOARGORENGIA ent

e " ks gl MR I DS A0 P s

Chr omat ograpényu@flstarkenrey due on silica gel vvlth m xtures of 25
met hanol - net hyl ene chl ori de contai ni.ng 3-6% net hanol g)ve 0. 15 g of the
al cohol , a corrpdmﬁph@ﬂn@@ﬂm &oglpesaﬁ@mf this ipyeafien pay derprenasebby CORPIRDE n z

32¢, (L e QuPALAE B BRRRT P e R RShid & BBl 1
triethyl amaﬂéep(tﬁalécﬁ’ner éa&omi@{allyawdhEhamaaemttdanyu@ptadwadj@vahmut e at

anbi ent tenperature, with 0.14 of m 30 _nitrobenzenesul f onyl
chl ori de. ?ﬁ@pmnk&wﬂoy@gﬁmﬂaré@n GPHWU@?HG{?@%’IQW xeelidiform commositiona|

hyl
oyl ene. SRS yderd S, GG RSB0, KRR B ey
wi t h et hylcan®e ableastione ,suwmhe GvhiéH 1Inajz alsu faiction 298 tlufmm ftavdpimgakent, wat er

and brine, dried (Na2S04) and -15 6145. P CP. 13 MAY 2002 concentrated to
gi ve 0121 gobbilizes lhbrmapra@me@ﬁs@a@mom@@, taflet gispieaiating agesh #fa 10

(Schene 1 ) f g, 0.44
oty aceicBeihsRlatht e et oy calelle ok HRERAGH R, AR MrEmdcind

hydr oxi de (steheatérithlc] sugaR 1aceske ppectin; Sk uih, Yrale, galath yeelloRsizarbterisls dJewdenser
for 4.5 hours and kept at anbient tenperature for 18 hours, Addjtj onal

amoni um hyeelEng W@X(mﬁﬂwqt@ anstibe likedLigud farprqemposisiong nelide soluligns o C f or
4.5 hours r mL of
anmoni um hygrom & %ﬁérg@%{oﬂxgpﬁgﬁu%e,&@éﬁna ?’g Eoﬁa&ﬁéfg’ﬁ %ﬁrog&?elt is then

concentapat ednipoufidsy/éf this\ifvdntivh Bisoldedti Whtet Sndwatenpiopgledp gBtobindswhtesa gel
wi th m xtures of nethanol -nethyl ene chloride contaimng 5-7.5 % net hanol

fol | owed bypodyeshylencngly ¢l Systems 2RfiaRsbhtONAIRRE CORTAEORICRIATDEAZEMPor i de to

ive the ti of

gS~-N—[[3 [fy ﬁﬂ“ggg&ﬁ %Tbﬁhggfig LI y%"?’gg 5- oxo0- 1, 4

di azepi n- 1-yl ) plreferdbly -tha phdmaranichl abnﬂpdsitimhhyia]iéhyempmy&ng cmveRtiaial r r ed

sol ution oft Q.12 g.of the product of Exanple 2, St(ta 2tandt 0.40 m . of

';nr_ |) et hyl a;n prRAniqe inynit G?Ség%fo%‘iqw}l@ﬁée tF‘b‘f‘?ad’éO"(n s19f Et_z‘t’ gﬁfgﬁ%oﬁgﬁﬁli_ﬁg)l aﬁl le
u ﬁﬁé‘ﬂ

kept atriganbl en? tl*t.lée‘9 atngigtf{ogr?lﬁl%ig%%ﬁ}n tgﬁgd?ﬂe 0 05 nL portions of

et hyl dithi oacetme&;mnﬁtyasfdedvaédmpoﬁﬂt, titht isthel céﬁphmd@t‘Fcﬁﬂnilatl frnthle
triethylamine ( 1.0 nL) is also added after 49 hours. The m xture is

concent r at ddatBacgulical cpmpgsitign andjpnip desgeqform Bergpf max@e'a@éed 9@%%%6% th

t d he
\rlvgs?(r:lugnonqgl P?cdgg%%%&mgéﬁgggﬁggﬂgﬁg h aﬂ’yf enggﬁ gave 1% 061
et s, o e 1
H, 4.99 ( r}'Y 1@%6 bepween é g% @30’% by &Gla(lwaf the °H5n’powlelr ( br oad s, 1 H, 10.35
(broad s, ﬁ%té usg f'cf?ﬂ%raﬁ'ﬁé PR c81fnb£t§ng %étL§a1(1§foC1!l&§y 18h£111n‘fans and

1,2,3,4,6, 7 hexa ydar

5- oxo0- 1, 4- ditere@pimald thak hweewsh]dm&nem Witlp Wasterial difestidnepth® ybipaemisayi de. H3
~F~NN ~1 OO- WNOHH~N-C~CH3 | | O30 -16 6145.P CP 1 ~ M ~~

, ~~~~ St ep pharmpacegtiea cpmRogitions thereof will be administered orally, parenterally and/or
(,S~-[[3-[3-fluoro-4-(1, 2,3, 4,6, 7- hexahydr o- 4- met hyl - 5- oxol, 4-di azepi n- 1-yl
) phenyl ] - 2- oxo- 5- oxazol i di nyl ] met hyl ] am ng.
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‘A mxture of 0.63 g (1.4 mmol ) of the product of Exanple 2, Step 2, nethyl

i odi de (0. (IEJS%Srﬁ@Pand THF" (40 nL) is added dropw se during 12 mhdtMAY 2002
under 5 nitrogen, to a stirred mixture of powdered potassi um hydroxi de
(0.12 g) andpically atwidosh taiiahd afirdsin GEof&muglion, nhathi; ah behowh), opblbolept
at anbient tenperature for 20 hours. It is then diluted with ethyl acet at e,
washed wi t Hevelio ectiyecrommonent i thecanipakpmussgometreasmertvhich wall benr onmt ogr aphy

Chat cont ot SUReaRiahAt2aPE, oMt bbgbe b B RS CR G ({f‘?io?%' '
product, a REWPesmposknt vall Belifth8 ra(:@éttwsotﬂc 0)1 whudogt 90 mF/k reﬁrabl e

col d, strrred m xture of this product ("i 0. 38 Mo and HF 12 m),
under nist r cRpeRt 3.040 ﬁb@&ﬁ@@&tk@pﬂ\b@b’ nght/@yl Mssf@bemntmst@@d that the dosages

tetrabutyl ammoni um f | THE. ke ice bath
For 18- m ndPRL VAl dependiia fison e Sdyisbrpr® oF s;palbag, e SEWer e Bt Efal " o1
and extr actijgfbchbh Betﬁg@éhteé%ﬁ%@ arfib§laednhptiind ibéin g&ﬁé@dAWotﬁﬂszétb%r 15 and
brine, dried (MyS04) concentratedto glveO 1 the al cohol, a
conpound ofuﬂdarsmddaha tbesmmmatdoaa)ge admgnistereddnayi bﬂemcwlaebddlwgmd the abbve ttraper

| cohol | d h
Chi or 1 de. ( 48vsht ofde 1 Bl Scti b risd RAREGve SR bt g e Be
m ni 11 ofenzgnapiiH.8ad o tthl%laﬂ@ Heldat Bhage ey ¥R fﬁtogre%sway Kﬁ‘di‘&asladi' dttaﬁg free

bath for 15 m nutes andﬁat anbi ent tlgrrperature for 3 houfs, luted Wth
met hyl ene Mumldmwenemaspwdmmhhsampahaesin@mn uih desiced, tﬂterﬂamlev dosatay and

brine, drie ‘?Pﬂﬂ) nceﬁgr atfed ‘i&“ ive the mnit rfobenzenes:él f onat e,
a conpound ?OtP ed "itBHE Sef Ipra AHER S8 1Y HRESPeh Bttuct |
acetonitrile (35Tpdgom l}?ouﬂﬁé)%uﬁg’?a@ahnﬁﬂﬁeﬁﬁ%?éﬁér@ﬁ}eqeaﬁy@ﬁﬁhé{mn for

hydroxide (35 nL) 1s Kept at 45-50 C under a | ce- acet one” condenser for
4.5 hours amxdmple, ayhnteavtenOBrmpDMmoeb}f mheprBrtIUmahroummf adomastrationoni um 25

hydr oxi de ( ) dde m xture .is 45-50. C for. 5.5 hours
and at Bnbi é?ﬂ"‘?‘é‘?’r‘b‘@? aFf’H}Pé’SIF‘SPS Pﬁt?Breéal a‘ilﬂ’émﬁtf’ﬁ’t%‘@’ul genpiRllY, ceBfAeht r at ed
under r Educﬁﬁnﬂé&ﬁﬁb&@l %c?eﬂt%?!ﬁohﬂ@oﬂﬁ&é&h?oxﬁﬁ'a\é@&{iﬁlg% qbohﬂﬁ’la@% @QHRible

residue is ‘extracted twth eth acetate and then nethyl ene chloride.
The extractsltdaad Md;lheni salt othbasasat) dmdlvbd ime phatrriageltichlBaddeptabte liquid

trated. .Ch f th i | with 30 t
of ot hanol ST RYRBA I amPlfe MaIAt - FoeRion 280 1 vl hofeed e sben | e
conpound. e BxanplEl BRHgH }%1‘? Bf Foult 356 Nshitdble B@féﬁdﬁg}@nﬂ‘tﬁclude, for example,

1,2,3,4,6,7- hexahydro 4- hyl - 50x0- 1, 4- di azepi n- 1-yl") phen 2 2-0X0- 5- 0xazo
i di nyl %o rrm*llsgdqtmaxrﬁtoahwspuae, sodium bicathoratePsodium gitrdtey N2oREhyAlacamined,(+)ce

pyr i di no. ( 9sing aq HooCheginen 1B . T Bl aBioned o oriladepterany 7
anhydride (Qife diksolfedift e Ririerdh dnaidhini sutficient 6 prédddla pRirmbeedticAly €S and

at anbient tenperature for 3.5 hours. It is then Concentrated in vacuo; the
residue is aqcaqaalblmnjhctalnie comeatratmrdmfthsamgc af skbug d dingiml o @bnubéa&n@/mhd
extracted et.h te. xtract .i s hed with te br.i ne,
r ed (MySOe menibNe HAEH: Sy v B rmiised Bt R iy
acet at ezsmte{b%QQJméihﬁ%e@aerb%c@nﬂiy éﬂf'&:tx% bﬁ@dn@&%@é@d THER:o%%uR&“ofCForME(aES)
mz 379 (M+H+), 401 (MtNa+). 1o "Anal. calcd for CIgH-FNAO4: C, 57.1

6.13; N, 14 @tordﬁtgm(ihlsdnveﬁﬂomal;e advaﬁag@usm adlrﬂms&red&xﬂﬂpi_r&wdliaméplanaltr on
of (SMN[[ngéEg Iuoro 4-(1, 2,3, 4, 6, 7- hexahydr o- 4- net hyl -

oxo0- 1, 4-di ™51 ) phenyl | - 2- oxo- 5- oxazol i di nyl ] met hyl ] t hi oacet ani de. 15
H3C~ F ~N ~ | O £k wiggital m‘ﬁﬁ‘e@t‘ Q’ﬁ‘%ffecﬁve%rﬁ@urﬁ\'&f b €6mpehrth ofStdrifu@ gOI uti on
of 0.18 g (0.535 mml) of the product of Exanple 3, "Step 1 and

tri et hyl amadmiged ipla pharmaceuTicly &captpblarge] omerearmh aekicletthatrdan de (amp)herd_tp the
treated with a sol.uti of etr[&)é drthhoac .ate (0,074 in THF

(5oL ot PRyt S mClhe Btea S Bt PROGRIE St theb FemiSana st s Warl Kol

wi th one dr]ﬁ%@&%@béd198ﬁheﬁéﬁ}k&|at1€hkﬂk£@&§t ate and kept at anbr ent
tenperature for 7 hours. It I's then concentrated 25 under a stream of

nitrogen. The r e'Elnemmnpcmnds gBdisinvéntiontang hsefied aptifmaerotial amwteffewmragamst
sat urated sodj un}]br car bonat e, watﬁr and, b[yg dried, NaZ%%I‘%

concent r at 10 a‘i}ﬁ‘i}na&( PREsnS NG NI mG Sramy ROSIIVE GFT ‘I’fgﬂriuﬁltﬂﬁrs‘é@ of
met hanol - net hyl ene chl ori de contai ni ng 2-4% net hanol and crystallization of
the product fromethyl acetate gave 0.131g-of the titled conpound. np
157-158 C. 30 Anal. calcd for CL8H23FNAC3S: C, 54.81; H, 5.88; N, 14.20.
Found: C, 54.83; H 5.93; N, 14.11. -18 6145.P CP EXAMPLE 5 M C Test

Met hod 1 3 MAY 2fl~2 The in vitro MCs of test conpounds are determ ned by
a standard agar dilution nethod. A stock drug solution of each analog is
prepared |n the preferred sol vent usually DIVBO H20 (1 3) Serial 2-fold



TABLElI Exanpl e SAURB 9213 M CSEPI 12084 M CEFAE 9217 M CSPNE 9%1

M CHI | V~ 368643P r@R:M:Aﬂ 30610 M C14140. 5883414132841<0. 51<0. 582 2b aﬁA\é. 2002
aureus, culture 9213 b)S. epidermdis, culture 12084c)E. faecalis, culture
9217d) S. puae nnﬂxﬁplaeesismhttsmpéybgb&z andyreptoauicti, granane,gatiué orgapisBBGEAT Y.
catarrhalis, culture 30610 6145.P CP,~ 1 3 ~~A~ ~~n~ CLAI, 1.
conpound of iftusreag ad M @t@r@masmelbawaequ}q orgﬂnsms sqqhmsbggte ¢s-and 5 | or

h
& Ry Yo AR r ey o SR REMIeShcfer o e
fol | owi ng: Mycabkurbnifh aohsE3, d) - OH, e) Cl 4 allcoxy,i5 f)- CHZC( O)Cl 4

I kyl | O N(R4) z~h) C1_4 _al kyl (wh 0
g) ?/) %)N JO)CE:ar Lés(zyy Zt«?@mfuﬂgallﬁ tar:@awr of%lga]veg 11'&5 red tilerwanﬂemf) Sozal

a1 Koy, o) appierce e, B Sito e S ML bl Mo ?#ﬂé“%e o

two of thenbobdmkem@slaxhﬁa@@sb)ﬂ -20 5 to 15 6145 P CPc) Br,
e) CN, fj C1_3 al koxy, or g) C13aIIcyIth|o Het is a 5- or 6merrbered
het eroaromatic noiety having 1-3 N, Oor S atons, optionally substituted

W th the Toly oW | EPre;fa:ratc?nocln(zs') &)[[9[&?111%{3(2’&}'2 3dAe91he§aﬁ3Lci§X'5t$‘;! 01,497 ©)

CN;

10 diazepin-1-yl)phenyl]-2-oxo-5-oxazolidinyl]Jmethyl]acetamide.
/\\ °
VO AT,
o e
F NHAc
Step 1: Preparation of (S)-N-[3-(3-fluoro-4-piperidin-1-yl-phenyl)-2-oxo-
15 oxazolidin-5-ylmethyl)-acetamide :

Diisopropylethylamine (15.7 ml) and 3,4-difluoronitrobenzene (5.0 ml) are added
successively to an ethyl acetate solution (70 ml) of piperidine (5.77 g) and the mixture is
stirred at room temperature for 2 days. Water is added to the reaction solution and the
separating ethyl acetate layer are washed with water and brine, dried over anhydrous

20 sodium sulfate. The solvent is evaporated to afford a nitro compound (10.1 g) in a yield
of 100%. Palladium on carbon (10%, 1.0 g) is added to an ethyl acetate solution (101 ml)
of the nitro compound (10.1 g) and the mixture is stirred at room temperature for 4 hours
under hydrogen atmosphere. The palladium on carbon is filtered off and the filtrate is
concentrated under vacuum to yield an amine (8.75 g, 100%). Sodium

25  hydrogencarbonate (5.0 g) and benzyloxycarbonyl chloride (8.4 ml) are added
successively to a tetrahydrofuran (THF) solution (100 ml) of the amine (8.75 g), and the
mixture is stirred at room temperature for 14 hours. Water is added to the reaction
solution and the separating THF layer is washed with water and brine, dried over
anhydrous sodium sulfate. The solvent is evaporated and the residue is purified by silica

30  gel column chromatography (solvent: ethyl acetate/hexane/chloroform = 1/6/4) to afford
a benzyl carbamate (14.5 g) in a yield of 98%. Butyl lithium (1.6 M hexane solution: 5.2
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R~ and RZ are independently a) H b) F, or ¢) C1; R3is 20 25 a) C1 6
al kyl, optiqaslHgPsubstituted with one to three F or one to two lém 0026
al koxy, c¢) amno, d) C _6 allcylamno, e) CL 6 diallcylamno fj _

cycl oal kyl ,mB)is 4ekief téth T {dhitfon @% miNof fﬁ'é'%laﬁi)zhkar‘baﬁlm?ﬁ%)% 18 @and the?, 3
or 4); R4 is"30 a) H or b) Cl1_3 alkyl; and Is Oor S. Z2° A conpound of
d ai m 1 whenigiture 3§ §tired for 2in. At tig deie t@0pdratire, ARY-OTbymidiyl blutyChtai( 23 ml)

wherein X is S 4. conpound, of aim1 wherei ls.H s 5 conmpound of
Q' m 1 whdF aoed i e R FOIOR e MRt uUaFe Tor L EbaF B of ' Re s
C~ _a al kyl | I ' ' Hel
o 77 She uepBERLROR ke HBSh Lfh MpRORIE SN R B REIR LU
A conpound anfl thd sdparatingfTiHhlayer i€ &)ashed with water and brine, dried over anhydrous
(S)-N-[(3-[3-fl uor 3,4,6, 7-hexal i ﬁdr 0- 6- 0x0- 1, 4-di azepi n- 1-yl ) pheny

- 4- 11 2 A 3 ' . 3
| - 20x0- 5- CR4¥E §1§?a,tﬁ,| q’l"g;qn]‘. CeReRated and ghe ggidue is purified by silica gel column

(S>-N-[[3- [éﬁé&ly@gﬁ@? fs%lvt%ﬁgi S ke DRARRYN 237”’{)9? ggférd‘la:ndah@&%? ($2d gyt Pheny!

] -2 oxo-5-0xazo nme oacet anal de,

(. S~- N-[ [ 3-i&dfdf 86%0-TPoslichilordde (2,85 g)-ikaddedytd apydidinetsbiution(® 1) df the dicakiélpi n-
1yl ) phenyl ] - 2- 0x0-5-0xazol i di nyl ] net hyl ] acet am de, or \§/d2e ) _

(, S~ N [ [ 3-@30rg) 38 theamixjurp igstirresl at roem sgiparaiure. fop oty | Walep (@2 mD4s addeddpi n- 1
2 I =2 = 9= | i di [ t a4 yse. of

Lo i DS QPSR IR HB0REL L Gy plipesic”

medi cament doliected 8y ffilteationeint vafshed withbvagdr, folibeet ibgdsyihg uhderaacuuth adfdomA
phazmaceuti cal conposition conprising a conpound of Fornmula 1 as shown in
O ai m 1 andempgratiretaaftard adpswate 6329 ehin avigldrafi987%. Sqdium azide (3.80 g) is

. A Ay. Ane. _dﬁ% ?"2%/ %@ﬂﬁm@ﬁi&% MMF VI 28 1Y) Bt B tosylate (3.28 g) at room

. Afy. ASy. Ay
" (48Cgry| | Ztamréxa‘sd& erd thentiafure]scstiledlac 63 CAYE 5.5]va cafterand fattiaMndanedy] cal

SV oA A aLed o roomh Comperimine, walor 15 sdded ad the mixure is extracted with ShyT™
acetate; the organic layer is concentrated under vacuum. The resulting residue is
dissolved in ethyl acetate and washed with water and brine, dried over anhydrous sodium
sulfate. The solvent is evaporated and the residue is purified by silica gel column
chromatography (solvent: ethyl acetate/hexane = 1/1) to afford an azide (2.20 g) in a

20  yield of 94%. Acetic anhydride (0.65 ml) and pyridine (1.0 ml) are added to an ethyl
acetate solution (19 ml) of the azide (2.20 g) at room temperature; after addition of
palladium on carbon (10%, 0.22 g), the mixture is stirred at room temperature for 6 hours
under 1 atm hydrogen atmosphere. The palladium on carbon is filtered off and the filtrate
is washed with water and brine, dried over anhydrous sodium sulfate. The solvent is

25  evaporated and the residue is purified by silica gel column chromatography (solvent:
acetone/hexane = 1/1) to afford the title compound.

Step 2: Preparation of (S)-N-{3-[3-fluoro-4-(4-oxo-piperidin-1-yl)-phenyl]-2-0xo-
oxazolidin-5-ylmethyl }-acetamide.
Using a commercially available 1,4-dioxo-8-aza-spiro[4.5]decane, (S)-N-{3-[4-

30  (1,4-dioxa-8-aza-spiro[4.5]dec-8-yl)-3-fluoro-phenyl]-2-oxo-oxazolidin-5-ylmethyl }-
acetamide is synthesized by the same method as in Step 1. To an acetone solution (70
ml) of this compound (3.79 g), water (20 ml) and p-toluenesulfonic acid monohydrate

(3.66 g) are added successively and the mixture is heated under reflux for 3 hours. After
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}xsnhc] X] ] caV] ca] cal] ca] ca] ca] ca] ca] ca] ca] ¢ 13 MAY 2002
a] ca] c<aU] cdpdalPa] ca] cal'ca] ca] c*a] ca] c”a] ca] cfa] ca]c”a]calcalcajcaljca C
@3 LORU | "} Bl wnhc”Y] ]l ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cahe @daetion mixture is cooled to room temperature, acetone is distilled off and the

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! UvhZc6j Res'_ll P} xsnid_Z]]1]]ca] ca] ca] ca] ca] ca
] ca] ca] ca] caqueous layer is neutralized with triethy amine. The solutionis extracted with methylene

0 Vo bR GEb e IR NSO SRS L0 S bR e ca

] ca] ca] ca] cplealivent & evaporated and the residue is purified by silica gel column chxomato%raphy
a)J ca] ca] ca] ca] ca] Calmgtlp a ca caljca]calJcalcalcalcalm* V,\, -. X .
I x/'1120t50x00 [mk'{l EI pl VY] relgttoag mt&aqqmg}led} ca]ca]calcalc

SO s S s hsabaas s R g R 5?1*% R Féithe i
56L<S<] <i <p?{vql gb] X ﬁkehyi]lzcai&&é}zéﬁdlﬁfiﬂﬂl t&aheR] C

a] cal] ca] cPaU] ca] ca] ca] caJ ca] caU] ca] ca] cal] ca ca] cal] ca] ca] c"alU] ca] ca] caU] c
a p??%e @oFAz AB: BRIDHMBEVEEERWKS FB®g) and hydroxylamine hydrochloride (219 mg) are

st ety sl A

HH: HUHYHNH lok
RROSTz uﬁf ;& V\?‘Ell:dé] ca]Mi’Jz]] ?ﬁiﬁc aw room temperature for 2 days. The solvent
a] ca] ca] ca] isayairatad end tejreadusal ds}sc]a]utm] mat}lanac}lcﬁ)]lloafled dly edficmy]of alsdae]geh] ca

S b b i Lt ol
2 ca] cal o2l aabiakgabholeNd &ﬁ&%ﬁ@hﬁ%aﬂ&'l‘ﬂ@/hd'ﬁm%%ﬁfﬁ @g¥ikk! 1 | opugqaA

rzrrspttvkv}xsnid_Z[]]ca] ca] ca]ca] ca]ca] ca]ca]ca]ca]calca]calc
a) ca] ca] ca]am}pmlpda] caljca]ca]calc alJcalcalcalc

2] cal caftavieatta) ca) Papearenpti) Ak B B AL RS SRRk S capchoa) ca

¢ a] ca] ca] ca] ca] ca! K[ gigzepin-1- 8'1 henyl]- 2 oxo -5-oxazolidinylJmethy]]acetamide.
#.YJ7f 078zupkf a[ V] caV] caJ ca] calcal ca] ca] ca] ca] cta] caV|cal] calc

a] ca] ca] ca] ca] ca‘}xcs@edltﬂjlmre:d]tha]:mabmaidaﬂ]pwqwau] Step 8dP2AD g, 0.549 mmol) in

o caf cafcareifeli Ll AU B otencpman s

1T} ForP
] C} aa] c| Lilwﬁ‘cgﬁ'(ggﬁk?c’(a %Acsg]gﬁgh?‘%?ca] cal ca| ﬁ fggdgglégztﬁ@ﬁﬁiﬂéﬁ&@] cal ca
10% & (30 @EOIMA 082 mmb@)om&begtpnd @IDedL Batialy Gid @#mor&a ¢\)19 3hasu¢smmn& ()-3

(ona ()or lﬁém%g%’( x i g9 iulese picsaeLe Beaan dogom 1t SkepbpaydRE
aB510% & () empéhdit &4 Ic) for $%Qt{§sta§fd (t')lfercld* m%lwﬁte(ﬁ COIFcéﬁ@a@&uﬁaer rddided& () -
XbC 10%4] & (F- 10t ‘10t 101" 0% & () - 8910%

7TF10% & () - I@Tsmeswuemove_m a@l-ﬂyﬁ aqnw&sm&sl(d)le i ev@abtbd%lﬂm @Hz@l)zr Thel " 10%! 4
£ )M S B oA g H A b, s
109 | & 49 - Yot the Srod@ﬁgﬁﬁ%5®@ou§%er HPddh id @hhcenfrd@ddh $adub: The residue is
combined with the crude product from the CH,Cl; extract and chromatographed on silica
gel with mixtures of MeOH-NH,OH-CH,Cl,; that continued 3-5% MeOH and 0.3-0.5%
NH4OH. The product is crystallized from MeOH-EtOAc to give the title compound. mp
140-146 °C;
30 MS m/z (relative intensity) 364 (M", 96.1), 320 (100), 306 (6.7), 294 (10.9), 236
(41.8);
HRMS calcd for Ci7H,;FN4Oy; 364.1547 (M™); found 364.1545;
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ULO%ME ()-L  ulO%H & ()-L° "10%|& ()-L! "10%d H & ()-LG LORU_dEVK@ @ 10,
10% & () -, EI%R CP- #10% & () - 10% & ()-110% & ()-, 10% & ()- _I t[[YKES 2002
"10% & ()-' 9 " 10%RRE () - 9 "10%WAE' ()-' 119 "100% <\ <& ()-' 9

109 R& () - SETRPARAK 30074 sO]@P%ﬂlgs GH& 2.57 @0%1%3(07(119 4H0%0a

& ()-' 9 "10%\& ()- RETTA 9 100

5f10% U&' ( )(ni3 20D R38 )t; SHNA &7 (d)d @)1(4%&t (1)1'1)5468@110)916@)0&’3& 51), 7@a#H &' () -
"}b@ ! TH109 L& () -1 #10% & () - t 10 ﬂIQtQ GL0% & ()-810% & () -

5f 10% & () -HBvdeh @ d. 1dbs & ft iﬁ%sg?l(g H0% & ()- "10% & ()-

10 () - RSk - e NSRRI RS b o () -

10% & (5- L$$10% & () -diadepifi- &yﬂ)bhﬁjylﬁd-ﬁh@SLébw%«&nﬁ)]me&yQ%&c@anhddn
10% & ()- / @0% & ()- .10% & ()-y, 110% & ()-RbCl | @10%& ()-3, 10%& ()- 10t
10t 10t & Z10% &' () - 810% & () $610% & ()-es!jdEbC ! 10%& ()- S10%& ()-L
"109%& ()- 10%& ()- SL0%& () - Le%} 0O-P
vdEbC! 1 yZ109%& ()-! 10%& () - y

0%y ) -

N PHH
N\ ﬁ/CHS
S
10  Step l: Preparation of (S5)-[3-[3-fluoro-4-(1,2,3,4,6,7-hexahydro-5-oxo-1,4-

diazepin-1-yl)-phenyl]-2-oxo-5-oxazolidinyljmethyl ter¢-butyldimethylsilyl
ether.
A stirred solution of 10.6 g (0.03 mol) of (S)-[3-[4-(1,4-dioxo-8-azaspiro[4.5]dec-
8-y])-3-fluorophenyl]-2-oxo-5-oxazolidinylJmethanol, the intermediate of formula 2
15  (Scheme 1) for the preparation of (S)-N-{3-[3-fluoro-4-(4-oxopiperidin-1-yl)phenyl]-2-
oxooxazolidin-5-ylmethyl}-acetamide (Example 1, Step 2), in acetone (230 mL) is
treated with water (65 mL) and p-toluenesulfonic acid monohydrate (11.4 g, 0.06 mol),
refluxed under nitrogen for 5 hours and kept at ambient temperature (24 °C) for 18 hours.
It is then concentrated in vacuo to remove acetone. The aqueous residue is neutralized
20  with sodium bicarbonate and extracted with ethyl acetate; the extract is washed with
saturated sodium bicarbonate, water and dilute sodium chloride, dried (Na;SO4) and
concentrated to give the ketone, a compound of formula 4 (Scheme 1). A stirred solution
of the ketone and triethylamine (12.5 mL, 0.09 mol) in methylene chloride (100 mL) is
treated with terr-butyldimethylsilyl chloride (6.03 g, 0.04 mol) and kept under nitrogen at
25  ambient temperature for 23 hours. Additional terz-butyldimethylsilyl chloride (3.0 g) is
added and the mixture is kept at ambient temperature for an additional 20 hours.
Ad,\ditional triethylamine (3.0 mL) and terz-butyldimethylsilyl chloride (3.0 g) are again
added and the mixture is kept at ambient temperature for 4 days, diluted with methylene
chloride, washed with water and dilute sodium chloride, dried (Na;SO,) and

30 concentrated. Chromatography of the residue on silica gel with mixtures of acetone-
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109 () - S@O%& ()-v' vI dEDCI 196 10% () - y#! 10% ()- "MO%& ()- y
y10% () - 16HasPCP 13 MAY 2002
L 109& ()-!g! " #b###dEDC! | 9910%&' () - 72" 10%&' () - 5s! 109%& () - y34" 10%&' () - -

10%: () - y+'hkg{’e’n§e that Eotit#iéPLG-30% dcet'bﬂ@%@ve(’) 32 Xlﬁ%&ekt)bu@sﬂl@ﬂﬁ&l}(léﬁy@ 10% & () -
10 10 10&; Z10%&' () - $$NU8s ' (dEbC! ! % &

10% & ( - (T thhm@%:&ppgnd oftfoqmo}a&(s hegnello%(l@r is TBDMS. A stirred

3 R A bl L B0 He&vafawéﬁ%ﬁ%lﬁ Wi () e
10% & ()- 4198/%%& ith/a gomtfohmgerm%ran@ﬁm&m&ade Q024 8. (1A dhEsddiom

10%4| & ()-f&10%1| & ()-F 10%| & 0t OuOvOwOx0000bC! ! 10%& ()-10%& ()- @
1098 ()5 Bodfatel04R g104)21 nmll)my&e (15 mL) and kept at ambient temperature for 20

GLO%| & () ,0000000WBRC L2400 (1) 0%, ) LAZLOMMIEL (o) A0 51 10%

109%& ()-'k v@ﬁels%?{@ in)mekh elé}?'i@xli’cfe fswashed &@tﬁ@é@ér(ahd ldh@: sodium chloride, dried
109 () -1 B1IMLX1" 10111z X6

10900& () - (BRIS08a0d cd)lfc‘bﬂﬁ?@tp&tc( Jive ¥ 25 @ the oZinfe, h-eompownd of fotmula 6
10965&' () - 1111 Cl . .. . .
| 109&' (§) ! ](%%]m QLB‘%) s soRtion of ithe B imEdRap5tong ¢ §9¢nle)y wpdpr nitrogen, is

109 ] &46) - ge%?e%zwﬁ?g%[aﬁﬁ&ujsc&%@ﬂﬁpc/ﬁb&%tef 165 mL) and then dropwise during 20
“310%& () - 0% ()21 & 1 S f; FLO%& () - nl 1008 () - +2, 25 5F22K3c4

5a?C 10! M I0bfRtes Wit 3 summwwo@enaeummﬂ%mm((e) (41974, O%RSE Jrmaljb0adetonr {80 10
10 5 66889; X620 ... .
10! Dy @109k} - Themixiwreds kept pt srabienioigmpstatuss for 1| Gpours andgthen goncntrated 1 gog: ()

- R L<P<Q<Rsaed rehifced @Grd Qe 80 1fidn 6f3hd Fidtte (3 meliidf chloride is washed with

water and dilute sodium chloride, dried (Na,SO,) and concentrated. Chromatography of

15 the residue on silica gel with 3% methanol - 0.3% ammonium hydroxide-methylene
chloride gave 5.98 g of the titled compound.
Step 2: Preparation of (S)-[[3-[3-fluoro-4-(1,2,3,4,6,7-hexahydro-5-oxo0-1,4-

diazepin-1-yl)phenyl]-2-ox0-5-oxazolidinyljmethyl]amine.
An ice cold, stirred mixture of the product of Example 2, Step 1 (0.22 g, 0.50

20 mmol) in tetrahydrofuran (THF; 15 mL), under nitrogen, is treated dropwise during
2 minutes, with a 1M solution of tetrabutylammonium fluoride in THF (1.5 mL). The
mixture is kept in the ice bath for 10 minutes and at ambient temperature (24 °C) for 1

) hour 25 minutes, diluted with ethyl acetate, washed with water and brine, dried (Na,SOy4)

and concentrated. Chromatography of the residue on silica gel with mixtures of

25  methanol-methylene chloride containing 3-6% methanol gave 0.15 g of the alcohol, a
compound of formula 9 (Scheme 1) where R is hydrogen: MS(ES)m/z 324 (M+H"). A
stirred suspension of the alcohol (0.15 g, 0.46 mmol) in methylene chloride (15 mL) and
THF (8 mL), under nitrogen, is treated with triethylamine (0.5 mL, 1.4 mmol) and then
portionwise during 1 minute at ambient temperature, with 0.14 g (0.56 mmol) of m-

30 nitrobenzenesulfonyl chloride. The mixture is stirred for 90 minutes, mixed with
additional methylene chloride (10 mL) to give a solution and kept at ambient temperature
for 1 hour. It is then kept for several days at -11 °C, diluted with methylene chloride,

washed with saturated sodium bicarbonate, water and brine, dried (Na;SO4) and
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1ove 137, e OB, o B RS arﬁlﬂlokzis%)iw‘fr%%%ﬁmv& Enc
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109%&' () - VOOOOOOOO2QbC 10! D3! 109478 () - YA0% & () -3 10% & ()- 10 10 10;
109& () 59! wwerémféf@cos RB@ST dEuicial Rniduth hydrakileys &il()is added and the

"10% & ()-@10% & ()-!10% & ()- t!10% & (q)k TU[ WX| XXdEbC

10! D- " 10% Jn&xzuyre ispvawg gt 455904 fpoéféém@;& ept bient tempgogturefpr khawnsg & () - X

ROCEIZIENC 10\00 1005 (A8 Qe IS L MBS (188 v
igg ANéLOE ) 12}%%%(@&%{8% t%ggﬂ'é a gluwdﬁﬁf%%&niﬁ%@@h@ on s1l1ca éel with
10! D3410%vehigiuresicfogushénol smabsieng thonde containing 5-7. 5% methanol folloy followed by 8%
10  methanol-0.2% ammonium hydroxide-methylene chloride to give the titled product.
Step 3: Preparation of (S)-N-[[3-[3-fluoro-4-(1,2,3,4,6,7-hexahydro-5-o0xo-1,4-
diazepin-1-yl)phenyl}-2-oxo0-5-oxazolidinylJmethyl]thioacetamide.
A stirred solution of 0.12 g of the product of Example 2, Step 2 and 0.40 mL of
triethylamine in a mixture of methylene chloride (10 mL) and methanol (10 mL), under
15  nitrogen, is treated with ethyl dithioacetate (0.05 mL) and kept at ambient temperature for
145 hours. Additional 0.05 mL portions of ethyl dithioacetate are added-after 24, 31 and
49 hours; additional triethylamine (1.0 mL) is also added after 49 hours. The mixture is
concentrated to a small volume, diluted with ethyl acetate, washed with water and brine,
dried (Na;SOy) and concentrated. Chromatography of the residue on silica gel with 3.5%
20  methanol-methylene chloride gave 0.061 g of the titled product.
'H NMR [300 MHz, (CD3),S0] & 2.42 (s, 3H), 2.56 (m, 2H), 3.07 (m, 4H), 3.24
(m, 2H), 3.76 (dd, 1H), 3.87 (m, 2H), 4.11 (t, 1H), 4.91 (m, 1H), 7.12 (m, 2H), 7.46 (dd,
1H), 7.67 (broad s, 1H), 10.35 (broad s, 1H).
EXAMPLE 3: Preparation of (S)-N-[[3-[3-fluoro-4-(1,2,3,4,6,7-hexahydro-4-methyl-

25 5-0x0-1,4-diazepin-1-yl)phenyl]-2-oxo-5-oxazolidinylJmethyl}-
acetamide.
H 3C\ E
N /ﬁN (o]
oA/ A
N QhHH
\—'K/ NS c-CHs

30
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109%VE' ()- 109%v&' ()-y3"109%& ()- _cddl deOdeQddYNC 10! D 10M 10M L1OME;
1000/ () - BI40F@P () - 510008 () - 3109%& ()- f 3" 109 () - QddNeeeefFWMAY 2002
10'DI' @ 109& ()- ! 10% LtL& ()-

Y10% & () - $194:& () - TPtadpdindon(of-(5)- E{Q-Q%ﬂu&rd 1=l fztﬂ 6f7LiggahyeYDI@-methyl-5-oxo-
10! D! +9$10% ()-'@9$10°/&'() ~+9810%\&' () - . 0%&'5)-'10%&'()-')
109&' ()- ggi Xij [ dydydiazepin-1-yl)phenyl]-2-oxo-5-oxazolidinylJmethyl}amine

he () fé @%%1%@5 %8 }&4@‘@}0{@9&}@ Cidamas b ER B 0 o °
10t ; 10% & (i9did!ANOYY @l ) dfd UOmIFEOIded)drdphise during 12 minutes, under
ML0%&! () - 10%& () - 10%& ()-s! 10%& ()-110% ()-T spttvkvvdEbC 10! D6

"109&' (¥ - YAittapeg; to)a stnm@mx@re of pcm@mct potmm%dr(o)udp#() 19@k2d - vwl wgwr wswt w
105 ()-ve i?'/& HrRReniEen Piorhded 0551 1 T S0P Nl i sopperyre
f é 8"0/@5/&&( % S %%l%/ig‘m% ¥t§4$ i}heﬁ’d'lt(ﬁ)ég%gtl%éﬁ'iy@%cét%y)/&aéﬂed Riith wa¥ard b &HE& () -
1109&' () - ! IVpSikRad edntditesasel, ChroibasEvashy )of yhe residue on silica gel with mixtures of
acetone-methylene chloride that contained 10-40% acetone gave 0.46 g (71%) of the
10  methylated product, a compound of formula 8 (Scheme 1) where R’ is methyl. An ice
cold, stirred mixture of this product (0.17 g, 0.38 mmol) and THF (12 mL), under
nitrogen, is treated dropwise with a 1M solution of tetrabutylammonium fluoride in THF
(1.2 mL). Itiskeptin the ice bath for 15 minutes and at ambient temperature for 3 hours,
mixed with ice water and extracted with ethyl acetate. The extract is washed with water
15  and brine, dried (MgSOy) and concentrated to give 0.15 g of the alcohol, a compound of
formula 9 (Scheme 1). A stirred, ice cold solution of the alcohol (0.52 g, 1.5 mmol) and
triethylamine (0.60 mL) in methylene chloride (45 mL) is treated portionwise during
5 minutes with m-nitrobenzenesulfonyl chloride (0.42 g). The mixture is kept in the ice
bath for 15 minutes and at ambient temperature for 3 hours, diluted with methylene
20  chloride, washed with saturated sodium bicarbonate, water and brine, dried (MgSO,) and
concentrated to give the m-nitrobenzenesulfonate, a compound of formula 10 (Scheme 1).
A stirred mixture of this product, acetonitrile (35 mL), 2-propanol (35 mL) and
; concentrated ammonium hydroxide (35 mL) is kept at 45-50 °C under a Dry Ice-acetone
condenser for 4.5 hours and at ambient temperature for 20 hours. Additional ammonium
25  hydroxide (6 mL) is added and the mixture is kept at 45-50 °C for 5.5 hours and at
ambient temperature for 18 hours. The mixture is then concentrated under reduced
pressure to remove the organic solvents and the aqueous residue is extracted first with
ethyl acetate and then methylene chloride. The extracts are washed with water and brine,
dried (MgSO,) and concentrated. Chromatography of the residue on silica gel with
30  mixtures of methanol-methylene chloride containing 7.5-10% methanol gave the titled
compound.
Step 2: Preparation of (5)-N-[[3-[3-fluoro-4-(1,2,3,4,6,7-hexahydro-4-methyl-5-
oxo-1,4-diazepin-1-yl)phenyl]-2-oxo0-5-oxazolidinyljmethyl]acetamide.
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1098 ()-ff, 1109 ()-0_= 10! D! 110990& ()-!5 ! 10%&' ()- &$10% ()-Z 10 10
10; 109%& () -61950%@P()- fewt3_= |;S “$10%& ()-/!DS "$10%& ()-/!1@ 13 MAY 2002
“$10%& ()-/!DS ~$10%& ()-/! @ " $10%& ()-/!19%8  $10%&' ()-/ e def g{ Y7

(@09 () - M (ARAQIE i€d cdih hidxrhik 1, IOFR).60 mris) o Podukr b Bample 3
“$10% - & ()-/K[[T>{Y7 V1 ( "10%& ()- "10% & ()- @&10% & () - M @10% () M

@109 () - Ntf8 W%&h@)nel\ﬂl W[ﬂyﬁndérlrﬁny@@eﬁlﬁ%&a(eﬂ ddpPwvise with acetic anhydride
T109%& () -! 10% -|<1O0 0Y& ‘()T \=11110% u& ()- 10
10010, by D5l 004 50aD i keb) 10 i esaeth Soryion f@%%ﬂ@ft% hieinperatlre

o nases. ?ga%?;gs{ W §&8eﬁ &&ng%g%%% 008 . o1 e fe sl U O
& ()-! &3$10%uratéd §9diur@BiOBOn@a)e IridS&khraeed Gud ethylpediats &"hékxﬁ@\lmymg\ _

! $2810% m\%’l?ﬂ \j&vlat(e)r ax)lcll %nﬁg%l d(;/l%crln (Ib[gs& (znd concégfx%r%(t) d. érystg‘lh(zaugn otZ Lﬁ‘& ?gﬁc{n e} m
from ethyl acetate-methanol gave 0.053 g of the titled compound.
mp 203-204 °C.
MS(ES) m/z 379 (M+H"), 401 (M+Na").

10 Anal. caled for C;gHo3FN4O4: C, 57.13; H, 6.13; N, 14.81. Found: C, 57.05; H,
6.23; N, 14.85.
EXAMPLE 4  Preparation of (S)-N-[[3-[3-fluoro-4-(1,2,3,4,6,7-hexahydro-4-methyl-5-

0x0-1,4-diazepin-1-yl)phenyl]-2-oxo-5-oxazolidinyl jmethyl]-
thioacetamide.
15

HaC F

20 An ice cold, stirred solution of 0.18 g (0.535 mmol) of the product of Example 3,

Step 1 and triethylamine (0.21 mL) in THF (8 mL) and methylene chloride (10 mL) is
| treated with a solution of ethyl dithioacetate (0.074 mL, 0.64 mmol) in THF (2 mL). The

mixture is kept at ambient temperature for 20 hours, treated with one drop of additional
ethyl dithioacetate and kept at ambient temperature for 7 hours. It is then concentrated

25 under a stream of nitrogen. The residue is mixed with methylene chloride, washed with
saturated sodium bicarbonate, water and brine, dried (Na;SO4) and concentrated.
Chromatography of the residue on silica gel with mixtures of methanol-methylene
chloride containing 2-4% methanol and crystallization of the product from ethy!l acetate
gave 0.13 g of the titled compound. mp 157-158 °C.

30 Anal. calcd for C;sH23FN4OsS: C, 54.81; H, 5.88; N, 14.20. Found: C, 54.83; H,
5.93; N, 14.11.
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& ()--1$2&10% MmIm & ()-!%$z&10% m}m & ()-Y_cinrxxV4g\ = ! !$z&10°/c}£né}81
& ()-)! $2&16P5BEM & ()-)1$2&10%mIm & ()-)!$2&10% m I m & () - - ! Sk 108 nd0Dé,
& ()-1$2&10% m}Im & ()-x}xV4g\= 11$2&10%4mM}Im & ()-)!$z&10% m}m

& ()-)! $z&ILXNNPIES () - ) ! RA&IANG MekiBa& () --!$2&10% m }m & ()-!$z&10% m } m
& ()-cAdg\= 11$z2!$2&10%% M }m & ()-z$z&10¥%mM}Im & ()-; cW! u& ! $z&10% m } m

& ()-!$2&10% m } Fhin yirg MG sof itdst zahpognds jarn &t¢rninddihied gtefdard agar dilution

method. A stock drug solution of each analog is prepared in the preferred solvent,

usually DMSO:HO (1:3). Serial 2-fold dilutions of each sample are made using 1.0 ml

5  aliquots of sterile distilled water. To each 1.0 ml aliquot of drug is added 9 ml of molten
Mueller Hinton agar medium. The drug-supplemented agar is mixed, poured into 15 x
100 mm petri dishes, and allowed to solidify and dry prior to inoculation.
Vials of each of the test organisms are maintained frozen in the vapor phase of a

liquid nitrogen freezer. Test cultures are grown overnight at 35 C on the medium

10  appropriate for the organism. Colonies are harvested with a sterile swab, and cell
suspensions are prepared in Trypticase Soy broth (TSB) to equal the turbidity of a 0.5
McFarland standard. A 1:20 dilution of each suspension is made in TSB. The plates
containing the drug supplemented agar are inoculated with a 0.001 ml drop of the cell

suspension using a Steers replicator, yielding approximately 104 to 103 cells per spot.
15  The plates are incubated overnight at 35 C.
Following incubation the Minimum Inhibitory Concentration (MIC pg/ml), the
lowest concentration of drug that inhibits visible growth of the organism, is read and

recorded. The data is shown in Table 1.

TABLEI
Example | SAUR® SEPI° EFAE® SPNE* HINF® MCAT
No. 9213 12084 9217 9912 30063 30610
MIC MIC MIC MIC MIC MIC
, 1 4 1 4 0.5 8 8
3 4 1 4 1 32 8
4 1 <0.5 1 <0.5 8 2

20
a) S. aureus, culture 9213
b) S. epidermidis, culture 12084
c) E. faecalis, culture 9217
d) S. pueumoniae, culture 9912
25 e) H. influenzae, culture 30063
) M. catarrhalis, culture 30610
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Im& ()-1%$z&10%MIm& ()-!1$2&10M}Im& ()--!1$z2&10% m}im & ()-!$z&10% m }m
& () - cA4g\ HB145FCBZ810% mIm & ()-z! $z&10% m I m & () -z! $z&10% m Jd MAY 2002
& ()-z%$z&10% M}Im & ()-;cyD udx<4g\= !!;coD u&m $z&10% m}m & ()-m $z&10% m
Im& ()-1%$z&10% m}im & ()-!$2&10% m } nCRAMS| Z8g\ = ! 1 $2z&10% m } m

3

-1$2&109 & ()-!$2&109 & ()-!$2&109 & ()-!$2&109
8-$z§10%@mm} %n&ovagpza@éﬂ@nﬁnﬁ%% E?L')()-éz&lﬁ/@mm} ;nm O-iszedomim

; 0
-0 |
I SN

5
I
or a pharmaceutically acceptable salt thereof wherein:
R is H, Cy.¢ alkenyl, C,.7 alkynyl, C;.¢ alkyl, or Cy.¢ alky! substituted with one or two of
the following:
10 a) F,
b) Cl,
c) CF;,
d) -OH,
e) C,.4 alkoxy,
15 f) -CH,C(=0)C,;.4 alkyl,
g) -OC(=O)N(Ru4)2,
h) Ci.4 alkyl S(O),, (whereinnis 0, 1 or 2),
i) -CN,
) carboxy,
20 k) -Ci.4 alkoxycarbonyl,
1) -C(=O)N(R4)2,
m) -N(R4)S0,C;.4 alkyl,
n)  -NRHC(=0)C,., alkyl,
0) -N(R4)C(=O)N(R4)2,
25 p)  -NRHC(=0)C,4 alkoxy,
q  arylor
r) Het;
aryl is phenyl, optionally substituted with one or two of the following:
a) F,
30 b) cl,
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& ()-;cD u& $z&10% mM}Im & ()-!%$2810%4 m}m & ()-9: kk3=

$110% & () 6183 P00P & ()-h$110% & ()-h$110% & ()-h y/ 10% & () - —Yz1}'ym<;$: 2087

$110% & ()-h$110% & ()~h$110% & ()-h$110% & () -h$110% & ()-h~qdC $

#10% & ()- 10'1Q)110'B;, 10% & ()-$110% & ()-h$110% & ()-h|[:qdC " 10% & ()-

sf10% ' f& () - 3 sf109%08& ()- | sf109%Q's& ()- 10% & ()-

310% & ()- OPQkom C %01&0% & ()-&0 %0% & ()-8&C % %0% & ()-& %0% & ()-&
Y10% & ()-kS7C % 0% () &C %0 %0% & ()-& Y0% & ()-&C % %0% & ()-&

%0% & () - &WC ®9409%% ()-& %0% & ()-&C % %40% & ()-& %0% & ()-&C %

%0% & () - &xX@: % %%ovgugbx(y) o Y40% & ()-&C % %d0% & ()-& %d0% & ()-&C

%R) UVYpX<C (%10/6 & &C %9d0% & ()-& Y0% & ()-&C % %0% & ()-&

%.0% & 6) - &Y"_bkd)r sSWAG;.; 2IHI& () - & %d0% & () - &C % %d0% & () & %0% & ()-&C

% %40% & ().- &xX@: C % %40% & ()-& %40% & ( % 94,09 % 0% & ()-&C

UpX<C A ORE1Y § 20T Onemivsed l(@}ﬂ@@r%@ﬁ)@ gm(l%tygewgo}a % %’ %% S gtoms, OPtlona)hy

94.0% & () - % 0%&'() &C % 940% & () - &%10%&'() &C %
940% & () - %gwﬁfteg{ %@159%65 8 ()-& 940% & ()-&C % 94.0% & () -
%40% & () - &C %TEKy~EVI 10+ 10+ 10+ & 10%- & ()- 9%40% & ()-&c %R

U40% & () -& VA0 & ()& Z9cVI - F "10%q& () -1 F "10%XaX&! ()- , 109 ()-
y109%&' ()- yl 10W& ()CL" 1008& ()-1VF{Z8cVI ' F "10%(h(& ()- "F "10% bl & () -

I;mog/g%g)g& ( ) F 3(}/008{ %851@)9,' Eclog/&o/;/? ( I) & ()- F"109%& ()-"}|[:cVl ! 'y
C,.3 alkylthio, or
e) CN;
R, and R; are independently
a) H,
15 b) F, or
c) ClL,
Rais
a) C,.¢ alkyl, optionally substituted with one to three F or one to two Cl,
b) C,.s alkoxy,
20 c) amino,
d) C,.¢ alkylamino,
e) C,.¢ dialkylamino
) Cs.6 cycloalkyl,
g) C,.¢ alkylthio, or
25
I~
NP hereinmis 0, 1,2, 3 o 4)
R,1is
a) H, or
b) Ci.3 alkyl; and
30 XisOorS.

2. A compound of Claim 1 wherein X is O.
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Y, 10989 () - y#10%9& ()- 109& ()-}|[:cVI ! S2s10%& ()- S2s10% 1 & ()-
y510%& ()- 01099& ()- -10%& ()-S 0 -10%& ()-S FovUW Llo%(%(&"l(é-MAY 2002
&10%UWN& ()- &LO%%r& ()-ml0%0%0% ; 10989&' ()- @B2s10%& ()-o"P||[:vU4
By$10%&' ()- \y$10%%r& ()- UWy$l09%& ()- , MLOWUWr& ()- 9! 10%rur& () -z
10%/Y& () -3] | [ wWiompdEmd b @R F wheemIRIFYSHE' () - Qr9$10%& () -

"Y'10%%r& ()-f ay$l0%>$Y& ()- 9ly$1099$& ()- Normal" "Heading 13]c"
"Headi ng 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"

"Headi ng 73],c" "Headin 3lce "Headin 3] 5" A "Default Paragraph FontF
, W, / R9: DLWPai st ﬁ?OW‘ngflk&&%%T]"gfﬁﬁblgg‘%gt uv* T+ G _P}o%Rv! #$( -/ 2000B111+2
5; 1 <#AHEFNHI RKVQ2QTXd2Z\ __ Qdf gl prvw Ae8Yx: Ynm} o] wxyz{| } ~6Ti nes New
RomanAri al Courier New'h Root EntryWrdDocunent @
" #$UR' (9 * +5- . [ 0P2euBpEHBd:0f Claim 1 wherein R is Cj.4 alkyl.
<=>?@\BCDEFCGHI JKLMNOPQRSTUWWKYZ[\]"_" abcdef ghi j kl mopqr st uvwxyz{| } ~
6. A compound of Claim 1 wherein Rj is Cy., alkyl, optionally substituted with one

to three F or one 1o two Cl.
10 7. The compound of Claim 1 wherein Formula I js the S-enantiomer.

8. A compound of Claim 1 which is
(a) (S)-N-[[3-[3-flnoro-4-(1,2,3 ,4,6,7—hcx:-11;1ydro—5 -0x0-1,4-diazepin-1-yl)phenyl]-2-
oxo-5-0xazolidinylJmethyl)acetamide,
15 (b) (S)-N-[[3-[3-fluoro-4-(1,2,3,4,6,7-hex al}ydro-S -0x0-1,4-djazepin-1-yl)phenyl]-2-
0x0-5-oxazolidinyl]methyl]thioacetamide,
(©) (5)-N-[[3-[3-fluoro-4-(1,2,3,4,6,7-hexahydro-4-methyl-5-0x0-1,4-diazepin-1-
yl)phenyl}-2-oxo-5-oxazolidinylimethyl]acetamide, or
(@) (S)-N-[[3-[3-fluoro-4-(1,2,3,4,6,7-hexahydro-4-methyl-5-o0x0-1,4-diazepin-1-
20 yDphenyl]-2-oxo-5-oxazolidinylJmethyl]thioacetamide.

9. The use of a componnd of Formula 1 as shown in Claim 1, for the preparation of a

medicament for the treatment of microbial infections in buman.

25 0. A pharmaceutical composition comprising a compound of Formula I as shown in

Claim 1 and a pharmaceutically acceptable carrier.
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