; e3eyzuD6&Tzm ,. 2 & FEB 2002 WD 99/ 24393 PCTNS98/ 20934 PROCESS TO
PRODUCE OXAZCLI DI NONES BACKGROUND OF THE I NVENTION 1. Field ﬁéé{)ﬁ’@

i nvention The present invention is a process to prepare phar 2502 y
active 5 oxawol/gisgzones and various internediates used i rcrhssgoseess.
Description of the Rel ated Art Var| ous 5- acet am donet hyl oxazol i di nones are
wel | known to those skil [PRG A Bxal ly useful

anti bactericals. Various ne%%hose skilled in the art

for preparing these useful Patents 5, 164, 510)

5,182, 403 and 5, 225, 565 di scl osé-Eield ofdkg Inyeatisgazol i di nones)

3-(5" -i ndazol y| ) CPha 3Pdskkt itAESN is3r ﬁrﬁ&%ﬁéﬂa& pharmacologically active

subst i tut gl[ Loéaﬂé‘%lfl %Iﬁ‘gone’?ﬁf ‘;%750“ ﬁ?gqs?e)%gsl as anti bacteri al
agents. various tricyclic

[6.5. 5] sad[665] fused ri ngyLescaiptiby atedsyy as anti bacteri al
aﬁentls 15 | lnt gr ﬂ%b@ﬁ@%ce?&ﬁhéﬁﬁ&l%zéfﬂ%ﬁ&%@%eﬁl kﬁ&dﬂ)@eﬁﬁodﬁumed &n? di - | hal o
phenyl oxazol i di none anti-ba | usefu ar paceuti ca
agents for tH&art 8 ”ﬂ%@?ﬁé&lusﬁ@lw %%@@é&% make

oxazol i di nonksownnethose skiblewdiartha ait dor prépaangahesemselﬁd thexrpiembintagentd. t h a

non-ni t rogen caoqﬁsapﬁh tlai ﬁq?pm Jnﬁ%?ﬁ%eé &smsﬁg an 20 internedi ate
oxazol i di none wit t |

dr oxyne subst ent at e5p05|t|on The
hydr oxyl nusindelingipxgreli fﬂe&c?e@ -iggazglylorazqlidinones, Sffyead-Hing gi ve t he
pﬂar macol ogiaﬁﬁmmmmoﬁzmm:d@a&ivbwhﬁ&gzda}ﬁbma géid)y vgrzigants of
this essentially ste es en devel o
4,200, 318, 4, 476,[%%1: B2eL &9 {}ﬁ@ﬂ@%&}%‘%"%“él Soee By ynt hesi s of
5- hydr oxyrretl‘l‘!ﬁﬂﬁw@m&Pmﬂébmﬂlp&)meﬁﬁiahé@ﬂ(ameﬂﬂ)dgen%ere Xl is -Hor
lot tol uene-%ug;t onylmteﬁﬁgtmgsl ?umh&ﬁbﬂmsézﬁ?ﬂa-dacwz 4dd dmﬁroq,h&m}hcar botn
atons mar ked# arge. bon cli o for epode e mxture
of enanti onef®? B2 2Ri-RRF E?W‘Fs ‘%ﬂ%}bﬁ%élgeﬁé? ‘g%fg%gegﬁg OTEBRIRI a
R- NH- CI—IZCI—IO—bJ(ﬂ-IZac@'l)almtlensepar ated by fractlonal crystallization of the
mandel i ¢ acid 30P'§i%lrIu%pr&EQé%es%%HkbQ%Bﬁ&ﬁ&n'eyml%lwcoﬁaéﬁs%oﬂ &t ahhen converted

into the correspondi ng SRhydr osymet E,)F/pfsu bstityted osazoli di nhones by

condensat i on®ERPEHC ¢ ¥ Bdﬁﬁl“étr‘? 3Pntaining threescaghon Igagepito fMefls de.
These 5R-20y dineerpedibte\okazelidisdret wittcal hyirayolethyl subsidtmient st tthd8-peattionatThed i n a

subsequent s 5R3) 1323 (
1989) and USlg @gtxgt]mu%%g? %ﬁﬂggf%él scg%%gfdg ? toﬁll;g%]{ f)gh u%‘%alr‘]’éé”ﬂy
oxazol i di non¥tivefriaestaraid d"fﬁﬁ"f%‘%‘f& thivespeutiql-twysteh ¢ h
(R -glyci dylplbutymﬁbaednmeb&lepeﬂr esence of a catalytic WO 991 24393

PCTI USR8 20954 a8Riisotfol 44l ORTMES suokid Bd AheibRSAlAG gy de oo e

to produce the corrésm stTtuted oxazol i di none.
The proceéds dyptheais piot OWG‘EME %eﬁb@twmﬂéRé‘gﬂéjr wheret¥hde-Hhy dr ol yzed

in a Isugs eqL@"}i—toﬁ;Eﬁ'&u&'&yg |ag@R§§3ﬁy&tﬁﬂ lr cpandfneg %ﬂmﬁ&mgmrbad subst i th ut ed
be- ani nat oo THPAREHBE s Hhoded RegieR cusiBet oty apanefiief “DroeRRRedt onal
Meet i ng of témenwomu pduch byrﬂuabro&n (mmysentadlbwageformtlp BANECH,- 1993
éger 67 (1:38@&@ Q@%ﬁ&éw L ol hon Yeryaleliy I nt %gtgdehrl\aflﬁ/gdbl oati on
W93/ 09139) m X ) B"gﬁdg tjhen cgnverted into Sxe ct?'rnlasgma ding 5uR ' cations

hydroxymethyl substltuted oxazolidinones by condensation with diethylcarbonate in

the presence of sodium methoxide. These 5R-hydroxymethyl substituted

oxazolidinones must be aminated in a subsequent step.

J. Med. Chem., 32, 1673 (1989), Tetrahedron 45, 1323 (1989) and US Patent
35 4,948,801 disclose a method of producing oxazolidinones which comprises reacting an
isocyanate (R-N=C=0) with (R)-glycidyl buiyrate in the presence of a catalytic
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WD93/:23384; PCT applications PCT/ CTS95/ 12751 and PCT/ US95/ 10992; Abstracts
of Papers, 35th Interscience Conference on Antim crobi al Agenzsﬁd ,
Chenot herapy, San Franci sco) CA, Septenber) 1995; Anerican Society for -«

M cr obi ol ogy: wastiesgt on, DC, 1995; Abstract No. F208; Absicrassseomh Papers,
35th Interscience 15 Conference on Antim crobial Agents and Chenot her apy)
San Franci scogmdufy ofithiveminemidel 38bytylph@sphina oxite eindlex tb rodivkecthebi ol ogy”

Washi ngt on, 5th
[t or 561 ence CEpterang SRAkbAb ML gl AR R ARRA MRS oo
Franci sco, Crperfoupricatilap-145°g e bugyeate egter lsgbqnelquiwd i %F%mwgeyep
}/\atshi ngt on) Q@g\%gﬁécorﬁbﬁnﬂﬂﬁGRN@&oﬁ%ﬁ&Pﬂ%@bm& aﬁdz&z@ﬁonf’ﬁmﬁé 5R- 3gt h
nterscien nf erenc ia an not her a an
Franci sco, % §°é‘ﬁ?‘8% r“? rlit%g ‘3’5#‘%’8 sb)'? ’Eraosd"i%?ﬁ 8{5{7
Washi ngt on) D@p 1995; Abstract No. F227; disclose the reaction of a
carbamate with n- hyétydcisloﬂpb 2b6th*Ndﬂi8hél'Me°eﬁHé QB%KL %eﬁ@an%hézﬂx&ah" um

ol Towed by v RPnGRERpoBs 3351 BB AREEERCHONEA S ew Jentetier tat et

oxazol i di noneW9IGHRREN D8%; JeMedrClies:. 89,6409 €1996)1J. M. Chemr 3,680 (1896);The

5Rhydr osyngt i o9 pnated in a
subsequen?ﬁs?%ke %mtﬁgelrlil%%l%lﬁa{@%}olgicdgh ona’%%’?/wg%% gﬂ{loses t he

amonol ysi s oW 8323364 RA Thanrlieatiosn P TEPRLIAFE aad BTIUSIpAeP98s4bsgpetsiphiones. US
PaL ent 4, 45 6)1343&3{13535 [:teRcierte rm%ﬁfuﬂc@&n Aﬁt&ﬂﬁxfcﬁﬂ@tﬁaﬂl&&ﬁeﬁi@ﬁﬁﬁ%pbw
substitute idin t.0 the.car am nonet hy

substi t ut ed %ﬁgﬁcﬁcﬁgﬂ\ége %’ %‘%gt‘&mﬁlg %?%a el thh met hane

sul fonyl chl dVashingtam, Dﬁmw%&bﬂpl@ﬂdg@lm?ﬁ,ﬂbsmq afiPdpers, $5tholntetsdigrehy dr azi ne.
35 J. Med.15Chgi¥erenté on c(‘obi&?&%lnt@-ﬂﬂh () 2 AT TA ) Baﬁ]fﬁran@igc%?’CA, 1989)

di scl ose a net hod.for. nsf.or r Qxymet su
oxazol i di none¥PERPEF tl?lééﬁrgm ”%‘8@1?4@51%@(5@%‘7}%5 lD&L;rlgggc%';”spondl ng
5S- acet anm domidistrydt NouB847; Hbdredtsof Agmerd, bthdnesscieneet Canferedcees treat ment with
met hanesul f oyl ol 'ﬁg@n&ranhmﬁzo&m SIS F M&@‘@ﬁs@)&ﬁﬂ&' wgsazi de,
rogen 0

fol | owed bytrlmeth)é splte or platl’num IOXId 11 owed by

aceti c anhydrAmrEicaR Seriesy {or Mirmobiplogie Washigetse. IP(Fre198%s‘be'Eﬁ°t F206;
5(S) - acet aoi dme&dmjéfmpbﬁtastmm&séemx Eaﬂbredmnmnmi&ommeatmal

appl i cation S are

5?2) hydr oxy?g} ;ﬁ]@{h J.\A%%stl F&é’?}a%g?zﬁg @Lﬁgﬁélﬁgtp‘é@ne%ﬁ st°8e ich are useful
in the prepar¥ieo 10& Washingiery %cWWW?W"aE?er

5(S) acet am dQEH&IoEbytIhGX@&ﬂJm &t d\Qetamaké wi‘tmhkmyudhﬁ@ uaﬁﬁmanwpe&p@ﬁmdeo convert
the 510 hydroo¥¥?l§ h¥ cflfbp?&ls&alzﬁdag %890 -4@“(3{' ﬁ) ?'tgg' @ﬁ]ﬂ:uﬁyre% n';BQ

5-am nonet hyl™ SUDST Xazo i'hone tHE acyl at ed
to producé@bt H@Oph@bmemnegh:%ﬂ 25) taptod\m mmme@m sybstisuted| substitued

of “an | SOCyanE e e T s R e et
5- azi domet hy Y é‘iﬁ t{‘]ﬂt" ‘B%i‘géﬂdi‘%f‘??otﬁgs © theRcPeae S@P?ﬂﬁgntare

required to etpvert the racem c azi donet hyl -substituted oxazolidinone into

raceri ¢ 5-acet anm goRidibr ARSIk Gsb 77 SbddLAR Shadlbichl gk ant i bi ot ¢

activity. The present Invention converts_1socyanates I nt
(S) - enant ?%m%&“gewwa%w%wm?éww{*ﬂ%ﬁs ‘oxazol i di nones whi ch have
greater antibi ot iUs Ratent/4,476,136alisclobes armethotifemansforming 6-hydiepymelyl US pat ent

5,332, 754 di g I
oxazol i di none@ﬂg %&94&1%1#%% %?ﬁﬁsﬁeéfpg’g%m%g@zne s?‘glhg})subg%nofensatl on of a
car bamat e wi PWP%@W%@)WWW V48 trealmegt with methane }5\’-‘&@@%&@1’{9# fdlogedse” such
as an am ne) bygl,dgﬁtdmmajmmmiowgyhﬁﬁaﬂ&all net al al koxi de, and the

i ke", ang that I ar 0 r un heating .
. . prefefably at ﬁ% %}@5@%@#% ﬁ%l @%ég&{}&ﬁdd A 1ines
44-66). Evi dsnﬂ@d|f¢rdramf069mgtﬁdwdmnuthﬂm&hm@rﬂmdldmnesem¢hmgerrent to an
undesi red product occurs. The patent provides no yields or description of
this process in the Exanples. |ndeed, tBe EXAMPLES disclose not a one-step
process but nufti-step routes that are known to those Skilled in the art

i nvol vi ng nesyl ation of a 5-hydroxynethyl substituted oxazoli di none

foll owed by 30 azide displacenent) hydrogenation and acetylation of the
amne. In particular, see EXAMPLES 59-63. The present invention differs in
that the contacting between the carbamate (1 X) and the epoxide (VIIIB) is
performed under conditions that conpeting rearrangenent to the undesired
side products is largely Suppressed. Tetrahedron Letters, 37, ?937-40 (
1996) di scl oses a sequence for synthesis of 35 S-glycidylacetamde (ft2 =
-NHAc) and a process for condensatl on of a car bamate W|th 1. 1 equi val ent s

— e~ o o




WO 991 24393 PCT/ US98/ 20934 gl yci dyl acetam de to give the correspoxi@g}t@ 2
5S-acet am donet hyl - substi tuted oxazolidi none. The present inventi ' e?@‘
in that the contacting between the carbamate (IX) and S-gl ydi dyl acet am de

I s perfornmedvopeids presence of |ithium al koxi de bases orcrivssscessbanat e

(I'X) is contacted with the S-chlorohydrin acetamde 5 (VIVA) or '

S- chl or oacet adrfbsﬁcmaingmsmtéﬁﬂdbh&hymmttuieammmmeé Wat inwiveont acted with

e ooty Oty BbstdeRs B6F LRAMLARy (A Liluadd? oS! Eiicl éﬁéwdg%%gsgal | ggs the

su stltu ovao nes sodi um

et hoxi de i ndﬁﬁeﬂedcéycmmdt XRbﬁSRb#te ehpleﬁmﬂbmdﬂbwogeuhéﬂw@slymcenmvent i on

differs in tha dhh@ozsaébust oG o Give tHRRleSIAd HDSdcbtafiomBtiHE Mibatiiupa SUMVARY
OF | NVENTI C]\l Di osed I's an (S)-secondary al cohol of formula (VIVA), an
(S) - epode %of %33 °Be(YI 11B), an (S)-ester of formula (MI11CQ), an

(S)-protected al dﬁpﬂowetbnalhepﬁceinmﬁmalmww/méﬂ% @pcloses Aatdcess e al cohol of

formula (1VC)epad 5$s$)hymmtﬁmaﬁué&d%mm§mqu&aﬁm t8s hiMPhre va&u S) - i M ne
of gl ydidylamne o

for VB rfredi ate of fornmula (XV) and
an (S) - oxazold B RERErasH ?ﬂé&ﬁ&#‘ﬂ'@)ﬂf’ﬂ?@aﬁ%é‘f 3(%1? formula (XVI). Also
di scl osed | Sa&tqnndmmlwldxazohﬂimeesprIethatdlsoluseafa mrodeSs) todemvartizbe 5am no al cohol

of the fow*&é%h@hﬂggﬁgg%%% %/%n gegilﬁgé;amﬁg&#ﬁﬁrogen adduct of

formula 2 e presence o0

(S)- pr ot ect eé!lbé@@%i erazelidioge ?ﬂﬁ?"&le@%e? Wéffé 0612}’3 agyiatedtoi meduceither eact i on

m xt ur et of Sﬁlfﬁi}mﬁ(;elogi%m;}'laoﬁ% 8(S)- Edéfdnﬂ@dméﬂlb)ﬁ @hmfmt{ilﬁsa?wﬁ&%ess fo \rNn t hﬁ
preparation or a - - Car o, onoL O e.1ror a I C
conprises ( 1) cg’néﬁ% %ﬁ ffg %sﬁgg%h'ﬁ%c?(ﬁs 8 FIRIFIeaicR 5’{%1? “\aQﬁ

(S) - pr ot ect ewitk p@demcaiyctdat md%to (Prddnge & racerhie 5@@9@9@51 wbstjutedssi um 25

pht hal am fie ih,diimoRd. T Sabbduétt\stop aare(réamféattbeéﬂvgmﬁe Aleepigol of fornula

NEIEN o meam A A SRR A N TR TN
ai cohol of t émezdlidinond, avhicl|bed\pniflieticractivityp r Theasesentlinvention aortvertgy an

(S) - 3-car bon &%&%ﬁhﬁ%@@ Qﬁaﬂaﬁei &raemdmthw édiss@mteacoxmhw&eégent and a

tri(al kyl)am ne. D scl osed pr.ocess producti on of
(S) - oxazol i dWh%EaWW%@W W%#Pﬁﬂltae (%?mmi‘dﬁ°%ﬁﬁh ses ( 1)
contacti g a car smitent G{332,054dibcloséd (X9l 2)ilinks B340 Xlyas eadinidloxarilidinotieeagent

For mil 5 (Ve Ry Qe SR0AL R RO e HISEERIEL efiBdinn® 07

the fornmul a Yesamir giycilyl acetamide dincthe pressmoeof 4 base' ek a3 FbAminad' dase whose 36
conj ugat e aCﬁthahEﬂr@n&KEn Aicalg el Blkodided AndiBRUlke and\kis® "H wﬁmﬁeaiw S a
process for theé%g&ﬁu Lion o th?)g) o] reerLglstng (;,\nga betwe 991 24393
PCT/ US98/ 209%™, ioj e el a? V\:ﬁP oy f tT)e con I'ng a

car bamat €5of arfdoFLA(" col. [4x}inesi 44156} Evidangs inﬂricel@S éhaé@ndﬁr tb?“l@@ﬁ@? mul a (1VO)
or a phthal i hdenRRBAL Ak vhi&irk®@p fmhaoécm@)melgaténla?rdomeﬁ@ﬁad@sra l'i thi um

(2)' cont act ; Hguen o BF G siteots  Hhe perle” Treope S5 pR VB ER afoseF'a ot ot | ng
the reacti omnmstdpw&enfbusmbl §t2p rontdahhararakndvnauohbote skiledbin thiertf or nul a

S(MCO RN|) i lormad?wéaf%gsywoh dfa 8hydrdfmictiyT Wil d Raddiatiite Aubkdai! | ryl)am ne
ere a 3% az?de displacement, hydrogenation and acetylation of the amine. In particular, see

EXAMPLEs 59-63. The present invention differs in that the contacting between the
carbamate (IX) and the epoxide (VIIIB) is performed under conditions that
competing rearrangement to the undesired side products is largely suppressed.
Tetrahedron Letters, 37, 7937-40 (1996) discloses a sequence for synthesis of
35 S-glycidylacetamide (R? = .NHAc) and a process for condensation of a carbamate
with 1.1 equivalents of n-butyl lithium (THF, -78°) followed by 2 equivalents of S-
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Further disclosed is a process for the production of an (S)-Rod FgB 2002
RI NG CH2ZNH- CO- RN of the formula (X) which conprises ( 1) cont athrﬁg
carbamate of the 10 fornula (1 X) with a conmpound sel ected fromthe group
consi sting oko9ea®B- prot ected al cohol of the fornula (I VACTWDS9820934
(S)-3-carbon protected epoxide of the formula (1VB) in the presence of a
l'ithium cati gigcidvistetaniides® gitedbe carraspanging SSeacetdmidamethyldubstititedr eat er t han

about 8 t0 PLAYiGEncRe.( e p,remnemveﬁtmewt tndmapme cezttaétﬂe bl (X1}, (2)
contacting the reactjon 41]?, @ng of steE) ré%ﬂ: a&lueous acid to produce
an (S) 15 oxSFeAmaf Eydidxiarriamide g e ‘?‘MPéh epenge of fithipmy cont acting
t he product alkosdeclnsé2gr the tdrbanmate (IX) Btcomtgetad)oith theb-eldbm@hydrinQitetataiiegr oup

21 0t B B 15 R 0ty 1 0

tri (al kyl) anthesS-chiarekydgip jepgtamide YIS where Roy is as defined above. 20

Addi tional I'y di sqtmshtlasasamaﬁa&ssﬁ@rsyﬁdaemmm Beh@if3-awl- ( S) - Rod

RI NGCl i 2- NI—I-C%HI:s:uPef th rmé #ﬁ%é@éw@ contactlnga
carbamat e of S 7 R° TR EEC fcy z?fll fum cation and a
base whose cdmrggabaelaa@t d‘hhasesmtpmntmn djfferatin that lfhgsubbiituentait the pr oduce an
(S) - oxazojg db&gﬂggg@fmﬁﬁg ne of the formula (X Il), and (2) acylating the

(S)-osazolidinone free am ne ( \y h@ﬂyl ating agent sel ected
fromthe group consisting of the formula (CO-RN) 2 or

an acid hal i de ofDidclvsed is am($)esetdndary @ldeDol offormaia (VIIIAY day(S)-epokide ofdher e al kyl

1S Gl 0. DEbahlE 8 BILN Proriily, AN IS bhot et G el VNt | O

i ncl udes bo novel T nterme rocesses use he production

of conmer ci af°F’9“19éWl4&bqﬂe(SbR1&EGH“éF ﬁ’@?ﬂ@ efrfermytlatlVe)s 2p E)-bthaligide he novel
processesis Sepgpgide f)ﬂbi‘:dmlh avﬁbmsnnaﬁwloﬂ gydidyBiniResttforatul H{IVB), ﬁﬁts.barrat e (1X)

w th either ar%& sec (?{,gothoan év(l)x\a/‘,g dmoné Sﬁth%pox d@‘iegc"ﬂ B})f or

(S)-ester ( corre pon I'ng p ar maco actlve
(S)-oxazol i dfomwe CORI (X). A second process to produce the

pCIZirRT maﬁol ogl cal | W@Qﬁdclbﬁbd(lﬂip%}?s%%ﬂ tHb PR erat%n g)?@@bﬂ%oﬁ &thinb SUcolRd] f grt hin
an ve act.ion of. an nat e econdar

2 conol (Vi e brERe TR Srtrine GaraR £ s aime padud of gy Y

99/ 24393 %dﬂlﬁ%aﬂﬁﬁm@a (1) in therysrkeenescd andﬁ)tmetected-epfes:pe afforngula

phar macol ogi &} dng (gpgoh%gmggsahqu@gﬂ Mr&egkg The three carbon

ni trogen contal nin S)-secondary a cohol VIITA)) (S)-epoxide
(VI11B) and (S)- ?r@?ret%fa@awee%%@mmot% PERPPRERRys. This 5

fragment pr odcuhetsoftﬂlmefot-mﬂa V) wdehndomprisda@l) caiitactingad pHthslintid@afdbrimdilanone ri ng,
the methyl engr &E(ﬁ@%?ﬂo@édt%‘&ﬂ&? of S5 it 8 blesdife b iRedlhibii00€. Al om

attached tO ne gro ree carbon nit rogen conta|n|ng
f r agnent £5( sabéheewéawDMths ¢ ta sivegn (S)-phthalimide gicoholpf ﬂoeyulaﬁwce S) - ester
{VI11C) are fdqglatictighe grodgetiod step €1) hﬁ@m{s&m a6ifl. CHART C. 10 CHART A

di scl oses a pr oc?‘?%ugnau rERAL eealgaﬁlt% arbon gon Qtoa al cghol ()héf romthe

(S)-XZ-epoxide ( rog en (i mal ng nd ammoni a

(1'1) as the of e formygs M@@mﬁggmmqehe (()S)’nt)(m;?@dg)ﬁwb% anami ot her
corrpgungs oIaltohusotf]mmwm#Tlm 59108 E&&Eaﬁ@@h@(m??axﬁiﬁé ked vvlthI gd(;#)
are pon 0 ea ot her resu 10oNn .0l a e
B Che Bt o Bl i bRtes v e Pt°§uwaf§ﬂ”§§r%ﬂtﬂeez*€§@%é eB7e

(S) - X2- epoacRigef formpuly Crvehichi dcotmprisds i Dwontactingtromebagiatd dfdetmuta Rewithkt or can
readi |y be pmepsk eedteammmmaummhm%wmqmﬁmeﬂ@ Seckdierp’ U Dy

met hods known e skilled in en cont ai ni ng
adduct (1) |3tl°°#‘é taﬁffm"éﬂ(‘t ,ag(()%)-ego:nd,e °“F e formylg, (¥

IR o an f tfs"ﬂ’tat X~ is
-~. The r eaaf theforduls ﬁﬂlmmmtpmgmmddthmn(:iﬁoh admbaseawhdsk) and the (S)

20 X2-epqde n&q in EXAMPLES 1 and 14. It should
be not ed%?hacé&h#gt%%\%d gﬁt’%?&‘ ena |orrer| cally pure (S)-X2-epoxide (I11)
that one then obflp disclesed dg 2 Brpeass fox(the pradycsion o) gereeqhéama«re (1 VA).

The absol ute configuration of the carbon atomis the phar macol ogi cal | y
useful (S)-oxazolidinoneCH2-CO R (X) ﬁroduct is "S" and therefore it is
preferable to begin with 2b enantionerically pure (S)-XZ-epode (I111) and
obtain enantionerically pure (S)protected al cohol (I1VA), see CHART A In

t he CHARTS and CLAI MS the suprascripted """' as -C*(a)(b)- denotes the
asynetric carbon atom has the appropriate enantioneric configuration (S)-
such that when this carbon atom becones part of the
(S)-oxazolidinone-CH2-CO-R (X}, it is the correct enaationer. 30 If one
begi ns any of the chem cal sequences of the processes of the present
invention with an optically inpure (racemc) formrather than an
enantlorrerlcally pure form |t |s apparent to one skllled |n the art that

I N o .

(l




PCTNS98/ 20934 It is immterial whether the acid is organic or inorganic.
The (S)y-3-carbon am no al cohol becones the canon and the nonprot@rst EEIBt nm
of the acid is the anion. For exanple if the mixture is acified W

sul furic aci WO9Rd39X) - 3- carbon am no al cohol (~ is obtai NREIE8/20M4 sul fate
salt. The nature of the anion is not inportant. 5 CHART B di scl oses a way
to prepare t20-Bgsf foerule S)- Ghictacompmises il hoontactinghw tarpamdte ofotringa §Xire

(S) - X2- epoxi dﬁm(d Bﬂ&amme WRAHRY ofthE r&ﬁaﬂQWGaqp%%hman&;&%wF&e e In this

situation, no IS nee i_nal st t he process,

ni
where the pr éﬁfﬁﬁ‘lla GVSE Do Fresence °g6HFlHE’?éEF’%"Pﬁ ahases %seaemesatﬁ qeid g
preferred thaias blpi, af freateethay abac!s, (2) eantackingl tiptyreduct of shypdnowithili ¢, sul furic

o1 Pt 0! UeReS L LaDLE ) b ORI Ao A0 8R! BPpRRAR5ER dhfrARVE! LN

(S)-3-carbon correspondi y al cohol

(VIVA), (S) - ehtheifersuia/Q{CQsRlpror expcid halide ﬁWﬁ@@“laﬁdr %4@61’1\?& sion of the
(S) - seconday tﬁ{gmgbmdewhu&a]kﬂqgc €5 .corresponding (9S)- epOXI de (M11B) and

S t VITIC t I hol
(i he oo R aftlose ?or%&ﬁc%rﬁ%?c%e@% R 15 anino
al cohol (5) iNg- CQERN efcthwfomuhrixhpbmbmmmses @reontactingya P@hgeme OE%h as an
aryl hali 4@ Qérmify %HYQE&:H&ME’&&MQ‘VJ&E u&,ecassmag (] prt&@éi wel |

known to thos Skl 2 in t ar&@%ﬁ@&%ﬂﬁte&ta‘ig?ﬁ#ﬁgﬂ@ffowaa that t he

acyl ating re&ye!
anhydri de of mﬁep‘renemeloﬁaulﬁ@ulam)xax arder eas&hos cOlijugate adikhs opKpef aci d

hal i de of th &wnaa I 1

tri(allcyl )a ere t&ﬁﬁ}ﬁ% %@ %%%t?d mgkouﬁ%rogé ox %go?z?xglg ét RNis Cl
al kyl and X4 <$>§°ntamsltbe fegctwarwweﬁtwéa) Vit paveps %Wm«ﬁge %@;e nt be the
acyl anhyds i deazalidindnle fies amirf of thiecfdrniia (XIIIh and(3@Y bontattivigl thed@odiret 6fGedpi C

anhydri de. by
reaction of t%‘?%?’s‘%n%gamg %%cgegc%&b @/Ju% E%smg:gggg gér?ﬁsne odede

pot assi um 26 of the FermalaD(Go: GFaDAflébalﬂd%’f tss) forgawd ey Rigefr 0 §m1awah¢re@mol (V)
can be transﬁ@mdnmbbmqf&mn%ﬁwwﬁ@awm (Cglvme@R igg@action with
aceti c anhydr 'E‘F?g vpyri di ne, see EXAMPLE 3. The S) epoxi d% (VI'11B) can be
pr oduced froff aB fr espondi ng (S)secondary al cohol (VII1A) by reaction

wi th pot ag&i um t -Additienaiiedissdostdis agproce@Ofor thegradxistion of ap 15)-Kyy-RING- t he

(S)- secondarb lm@@I—Rbéwt){@‘}orﬁﬁﬂ (R?wmm&%ﬁﬁa{se;e@ bedetify 2QarbRhaIPONdi Ng

(S)-ester (VIITFC hy reaction g reagents discussed above.
For the (S)- &afarmyla(IX) mthe presprce B%P*é‘ﬂ‘i‘%ﬂ“PﬁéP s e conigate@idRT D

di scl oses t hhapa pKesitgredter than tbaug 8 3o pmtiieraat(8)-axhzdiiinofeofren drainéaitthe

NH CO- O CH2- ;iny t

(S epode ?grg)(da eg’?) le tlL%]&&Q@%ﬁ%?gig%?éﬂ?%g%%gsM@ng

(S)- ogazo dPW&Wé‘SSE"n@FE MW groymcongisting of 4p @cid @plyydrig @ﬁovvn to those
skilled in themalatO(CO-Ryph ogn a@daﬂaﬂdys opthefatmth R{-OO-X Nasa &ﬂamﬂhmdﬂe by

net hods knowg, %apﬁ,? s£| lled in the 7 WO 99/ 24393 PCT/ US98/ 20~~. art.
It is preferrre qs-

one substituted am no g&£eud4 1t
4- (benzyl osycar bf’ﬂﬁé'p}eslﬁﬂ 1@%&81'1 ﬁﬂu}les“bom)ﬁcﬁ'bﬁhte?ﬁkdﬁdaﬂand processes useful

4- hydr osyacet zln [t . ref rred
3- fl>luoro¥ : H’Y?‘B@E"%}‘?‘b & i y e‘fxﬁi"l]"h’s?f"]mp Wc%?cfﬁ"ﬁ'g?eo 4-(4 5
mor phol i nyl )pbmhmﬁ%es set fopthrin (CHAR aaqhdi thé eartinnedd acarhamate (BOtwithy| VA,
VIT1Db or VIVghdra (Sﬁﬁ%nﬁﬁy@coﬁ&@Vﬁﬁ)'oﬂ@)kﬁ&ndﬁﬁﬁ%%%&%ﬁep (\ﬁﬂ@@&e The
nat ure of V\:hl i S . not cri l.ong..as .t és stop%g%e%gg_
deprotonate P “‘i?é?%%?ﬁﬁf@né’ini)p aﬂ?é?l% Y pefva £S) Rionj ugat e
acid has a p(®. ofA @p@ﬂtmcesshamrqﬂbMeﬁhaﬁwﬂ@iaaﬂylam& axazplididenec onpounds

| ect ed h
sel ecte éaromef@@ﬁr@yas%p ﬁf. A bl BlvI08rof %ﬂ%f’&f’éo@gm pry hru seven

car bon atons) ohat e car

tri(al kyl)anita& (Rrrepead wr@lcah?w{" éﬁﬁv?é‘ef%‘ﬂeimﬂ%tem‘a@%ﬁ%%ns

conj ugate base of the carbamate (11)) 15 DBU, DBN) N-rmethyl . pi peri dine)
N-net hyl nor pholine, 2,2,2-trichloroetitb~de and 20 Cl gC CH2- O ; nost
preferred bases are mhere the base is al koxy of four or five carbon atons.
It is preferred that the four and five carbon al cohol bases be tanylate or
t - but oxi de. Sodi um or potassi um bases in conbination with a lithiumsalt
(such as lithiumchloride or lithiumbrom de) can be used form ng the
lithiumcation and base in situ. The nature of the solvent is not critical.
Oper abl e sol vents

H

Ro~ is hen | substituted with one -F and



25 iRclude cyclic ethers such as THF, am des such as DVF and DVMAC, am nes
'such as triethylam ne, acetonitrile, and al cohols such as t-anyl al cohol

and t-butyl alcohol. The choice of solvent depends on the sol ubil mﬁ E‘EBt 2&}2
carbamat e (1WP9sA3t he t hree carbon unit (VIIIA VIVb or PEYIUS)S 4%

to those skilled in the art. CHART E discloses the reaction of the

car bamat e (I?@ad\lw transéirmpdto the corfe@por@ingratradcploticalydct hS)-oxakaliginone t he
(S)-phthaling ixse (1VD to produce the (S)ring phthalinide (XI') which
i's then conver %lgthe orr ondi.n %%%zol d| n e- CH2- NH- RN ( X)
product whi ch ha enlff’? pEAlwhel action of

t he car banmat GS)-@p&Qde\M/HEB)and fﬁéfest(eswmﬂh mthe(br@dmahmltw@ diffayet away$. SThis m ne of

gl ydi dy! arg Mool ofBhrddRee UAMG Safaliéns DitnGiPhtofis B o g&oﬁ@%n%z?@h' di none

protect ed conpound which is then 't rans ozazol i di none
free amne (%Pwleamaém ajorp H@ﬁdﬁéﬂea%teas well a3 the pitseasn abay d towD 99/ 24393
PCTNS98/ 209 3thetnietipylad gedpt I’Ihea(efﬁ)xreﬁ)é%&{ hittog@N@nfalbidnNiradhadfNS)-X) product

whi ch has phgr I [\ r he sa S those for

GHARTS D> and e A vy (e lponlR 07 a0 R85 rfic) 4% praite

di scl oses th@cq'ré’a'gtt?ﬂﬁpéﬁ’ceﬁh@fﬁf-%’ﬂ@t e (IX) directly with the 5

E )S(? | |3) CariOOR am tmh TCA hxaa?Jth pkdResd Iwggﬁze tﬁeS()sa-mé%leﬁ hﬂsd%cm@ rév-rﬁ HiigoneR N
which_is ive Xazo e

(X). These prIR&% @2 %F gﬁ% b ol °g§%%‘?é‘ é‘ﬂﬁgagﬂi\/l ously

di scl osed. Ghmmﬂ(lébuasd;h@memfneltmmtlnme &P- Xbehoxntbdﬂy)nmdaot(xéﬂ V) with

(S)- secondaraen@l,&mbgmﬁs\éwn&nwnaeav& tmeché @oﬂs@ﬁa‘iﬁéﬁeﬁt}%‘?" whi ch is
t hen transfo}ar;id to the, 10 Oxgéﬂo di none- CH2- N see EXAMPLES

6) 8 and 9 °|°aﬁ’i dherge tm&lin %ﬁl%ﬁéﬁ&@sé@%ek ﬁaf{w EMART E
Wer eas tlse ¢poxidesqHDGE isG@irfbiTedthat Bglba-Glarthane)kX,-¢poxdfies MMearpetbeass of CHART

Lng\fmestgnble use %&gé&f?egﬁ%p&%ﬂr%% ng?gg%? %ﬁﬁ%ﬁlﬂﬂlﬁm are

CONVENTI ON Thedhese skiHled indhe ant by methods keewndiedhase Blslledinghe grt. Feptheer ms as used
tlhroughout tﬁmm@&ﬁehh@tﬁﬁﬁﬂﬁm(Imﬁ:huﬁﬂeﬂﬁreb@lhd’txohe -¢5 RGE iokeCrbfetd and L he

cl ai ns. F LAS AND DEF IT ES.20 The
chem cal fom @ﬁés% 9:\)P/%/ijlarnimtl)'lﬂnstm onp‘i)d{';llﬁto(s)’or ngfxﬁﬁ?@r% gments in
t he specii cié¢¢peﬁd'aﬁ ) i5|ngiforgn setforthy IMEXAMPEBS & andibbt Ittsheadd be i n addi ti on
tg e?p][ eszl %no@ﬁftrafitdo&wtww{t@%n&%%%@y meSﬁXz\@ﬂ'ohabkM)M%%é ﬁuﬁnts ?re
identifie aletter of etter follo me subscrip or
exanpl e, °¥’ tm’\ﬁ‘\"é?@ ?r%tqdr#‘g’g%lr(wghg'géa%f"i *4bl e substituents
are either rmnﬁguadt@ntof the cbrbaalatmtl,nthhahar@Ecolcg)caﬂhegeﬁdéﬁmeh&nmegr oup
attached to éfgygcé@i %) Fodbét RS Ad &@Rfe?@ﬁ@g ?%%er&%@é’&%e gibQfitexanpl e) a group

Z1 woul d represent “a i val &zvarl *Ig ached to_ the formul a
CH3- C( = Z|§ enapHTFEICHy RIS ( mnsg W‘W&ﬁﬁ%‘f’é’ Y B3l e
substi t uent s»mtbctedﬂeahhb(WA)osdeK&immJlmﬂx@Imﬁ(dml)A(lMS)thH When chem cal

formul as ar esugfaeeﬂawdm'aasl b”tﬁ)’(‘ﬂ)- &&%ammaswmc%&bg&g&& BRqe) variable

substitueats 30 contai ned parent heses™ are to the atomimedi ately
to the left "tBPr“PH%“\?a‘P’rt’QB‘PE" 5‘15‘95‘%‘??%@? suph-that when thiscerkagtatemi s. \Wien two
Or nore conseenies yart vhithe &8 oxazdlifia briet CHACO-REI(R), msum&ettrenaﬁom& heses, each

f th
gr ef: egl ?186] Zﬁgbngetb\éaf % %’i (g?{’ %%HP%} éeéH&nés o, Acl Ig'g%egeeg of t%e S PE eﬁf%é%‘éegbmrh us, in
t he fornul a Wioapeeptisdiyimppre{ragermic) fayme rﬁbmréan %e%lmhell@ﬂ&@m for,car bon

atom Al so, if QlapFdidnt/th bRCikild'h the A0S tiRrbdlkadbiasden 8k tkar bon at om
nunberi ng, surggspgﬁsdmsgto%mdg lmpum%L_acemmrtbon atons are designated as G, 9
The (S)-protected alcohol (IVA) is then contacted with an acid to form the
35 corresponding (S)-3-carbon amino alcohol (V). Neither the nature, strength nor

amount of the acid is critical. It is preferred that the acid have a PK, less than 4.
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WO 991 24393 PCTI US98/ 20934 where "i" is the integer corresponding to the
‘car bon at om nunber. For exanple, Cs represents the 6 position or cﬁamzwz
atom nunber in the steroid nucleus as traditionally designated b;

skilled in twes43of steroid chem stry. Likew se the temPer/URBR2083¢pr esent s
a variable substituent (either nonovalent or bivalent) at the Cs 5

posi ti on. Chdtisimmaterialrwhetberghe pad i3 ayganid drenm'gdmdr'HMS)-&ca'bén axgiao f ashi on

represent at Qigghd) eddmesd ﬂﬁ%ﬁnmdmhe ! &Juon of thb mm%eﬁ&esent s a

bond bet ween two atoms N In represents a
2-subst i t ut e G*APRIE HdR "ym'braﬁ%a%ﬁw%ﬂﬂfﬂeﬁaadm@ %F”P%WHPJC?% synbol
" represent(ﬁ)xaobhainb&esﬁtﬁsbmbdpale The natii2 o (e anidn iChid, impodaithe synbol -
representsga tri ﬁqﬁ@ gﬂ‘a@ a Q s are
represent ed in epdi: er one oF&QWECW C%%e@g%?’@%&% @Ec’%for mer
bei ng pr ef er (Edfreny thessapg (PlXarapoxidnd bmusmerarm#re@napntespm addyqt ()
% ﬁrm ;m Pﬂs or Iﬂﬂi@ﬁb&f&ﬁﬂﬂo@ﬁdﬁﬂm iieﬂnd&@edfj R tES SiMl ggploﬂﬂﬁ proce@pwhdrast hl on.

us e conpound 4- or 0- ri |ne San resen
| i near fashi gﬁe %rﬁgqﬁﬁo%—% ”Eé‘e)i t‘ﬁé“ V@%pf gﬁmﬁ?gitd t he
at ons nar ked bahrdmdﬂpmshldmbsm(:#)ydm@cbsﬂﬁ@d Oto-t@a@hsrdfomramiesul ting in the
L ?re{rﬁty : ;Jnloﬂ;) | a ;;@HARZI A 'bd@émogegs t?&e gﬁc&ye‘dt dgﬁve $éarbdndBAB hlcohol i, A
rigid cyclic {)ﬁaeﬁg')‘eséﬂdg‘tq P ‘aﬁf @d&ﬂ% - Pfg@%kﬁﬁf‘ﬁ%gs%ﬁ
orientation Mlm)hhdﬂ&sqomrsmmoftthe(Sp)haomlapiﬂchoe(\mmgtdthe cadagdndingent s
! on Bl RIBATN L OO SOl o GANBR ltle) FRkeniRL 1 01 o0

conmpounds whi ch tituents on atom which is
part of a cy@mze %ﬁ?@?lémtotam%mwgﬂ@eemm#qlmshﬁwm in either
an axi al 05 afjitdtaliohdll(5)19 Edatted With@inddppropriate ab;h&ufgl ﬂa&eaﬂdmmyaﬁaéymge bet ween

axi al / equat ogl gl o LS ak IEaRABIA R TeBbigh USaIIR, SUPRILENEH S, 26 rel ati ve

to the rlng I'TB.In uent at tines

may |ie in tb&led lartbe att, sep EXAMPLE 2 gl it pyeferred ﬂraatthpeacylehamrmbe or bel ow

tthe lolt aneI (?w@ewd frdm&esg‘ﬂ&ﬁ)tdoﬁdmgofﬁn a&m&a@&m& Mmatafmco- chemhcal

structural fo suc np ichis
"bel ow' anot ?regﬁbfﬁ%eaﬁilfﬁ? ﬁ@“’ﬁ Ppﬁgﬂ’ﬁ“ﬁ %éjs FW@% te al pha

(a) confiur eut-ieran&ndn(aékyi)dBmelvfheechlb} ieC30s. bItoekem)e m‘efslh'ecdﬂ:@t Rﬁoa ted line

22 ﬁ ?gggg% | :] elmgl z%ilﬁ{)boig -at qms mgp)egeg%@sgﬂ& tﬁy) t ﬁxg é'eagentq:{e )EH acyl The

i dentified agmt?'gf‘ gyandit t‘sHEe glt:l:(apg)e Q?Blrﬁ“ih!)‘gﬂ%qe r?dg}’é‘qendl cated by an

unbroken |ine at wdtemwly,tthetS)epmdekWﬂm)toaﬁbeWtainembymcﬁdmlcéﬂmxBSt| tuent is

bi val ent, th téﬁ#rﬁft‘ﬁ) B arately or both in

t he defi n| ti gs Q’?ivarl gpﬁiﬁﬁ&%ﬁ%ﬁ%@&e g‘bgfgrfg'g’lpe Ri a%/t ached to a

carbon at®m grgbonaye/methanol; Alee thedS)yj-carhanAming lcohel (Yarsmbatransfasmed tr 10 WO

991 24393 PCE{eU&QEJpW(Skﬁt& (VIIMDSJyfIGieﬁbilil@!ta aearcbanyﬂn@ﬁ@pﬁu{mé;ae) or as

two separate n

I3-Ri - K. V%e*ﬁ*Aﬁ%l val gﬁt @@??‘%ﬁﬁw %Q pc1°e I ned‘m% %’%ccérﬁgsipglgmogf(sﬁ

nonoval ent vegeongptyealeohplVITA)dyreaction E’ltb @mﬂe&mm &hutexide in; THH ef 126% sehe

bi val ent var Eﬂ&MPLESlOFuHH& the (SPsednddiry mc&roﬁwim &dn b%QFﬁxsfbﬁﬁédadatthé her eof .
I n such a35 case ched to bon atomto

o ve - & BOpeEghondtag Fester SRS g Saion (il G i1 By eedeb

- C(=Re6) - ||s d?fre n%dth@(sd-eﬂsn@fﬁll@ﬁ lttlmemmté%ﬁw\f@ﬂ%e substl tuents, t he
ent v &ac e-formula

gm%rrgn?\éa% ' omgﬁm ubﬁam%ﬁw%s?ﬁsﬁg sg;&%m formul

_C(a- R6-9) ( BR@SNT%’ QX R B oither Segpdzry glptiol (LAY the @)1

-C(=R11) -, tepoxido(VIUR) aniS)-emeri HIE ta Prasiuiesthe tmpmdhgdS&xEﬂohdﬁoﬁ- Ril-2" For

a ring suastifrugpip I Pierfh ]&,5% exi st

(e.qg. duelggt lLI?1e pr @Ln%ﬂg%b%&(%gr(%%%car Qgr‘wg‘o{) |n {] cggﬁhlteng) and
for a subsh‘t"&@#tp"%ﬁﬂ’e@‘? Enoprosompewnds 0F mehiede kngva tﬁ(ﬂw‘ﬁ thering the
above convention is still used) but the a and !3 designati ons are onmtted.

Just as a bivalent variable nay be defi'ned as two separate nonoval ent 15
vari abl e substituents, two separate nonoval ent vari able substituents may be
defined to be taken together to forma bivalent variable. For exanple) in
the formula -G (R)H C(R-)H (ClL and C2 define arbitrarily a first and
second carbon atom respectively) R sad R~ may be defined to be taken
together to form (1) a second bond between C and C2 or (2) a bival ent
group such as oxa (-0O) and the fornula 20 thereby descri bes an epoxi de.
Wen R and R~ are taken together to forma nore conplex entity, such as
the group -X-Y-) then the orientation of the entity is such that C1 in the
above fornula i's bonded to X and C2 |s bonded to Y. Thus) by conventlon the

o, = o o v o e a4 o M NI 1™ N IS NN\



80 nunber of carbon atons in the variable. The prefix is separated fromthe
vari able by a space. For exanple) "G -C4 al kyl" represents al kyl of 1

t hrough 4 carbon atons, (including isonmeric forma thereof unless jln E p2®¢zs
i ndi cati on twow®dmsgontrary i s given). \Wenever this si ngIPe‘T@ISstzo& g g

the prefix indicates the entire carbon atomcontent of the variable being
defined. ThusrtClt gsreferrrsdyhathony. Bgg dv plivzuyl sub@Buigd outh oBeisF aHter i O CO-

where n is z e arin 4 I cont ent
of only eachg‘gg?tlon ofopﬁgiﬁgﬁsﬁﬁﬁfﬁﬁﬁj?ggfﬁsl %g{ﬁg& @beﬁ?ﬁ%? 8m1 WO

991 24393 PCTPIEESEPFH §TORERY SRt §-hyfrosyaestylpiperaging}. theses
and pl aci ng nsta-ﬂmdq[‘a&ezhzylogymrbbn&lm-p@mangymmm)or Bélﬁxwo&-(ﬂhe port ion of the

defi nit b | bony!
has. the ar deiheBShaas) i ailahaBith %E*E%fﬂﬁ%f%%‘é°§%&%@)@5%?§¥s°”y
only to the m%r%@sf@#zwws&erew P bgsey  Theratuse of whigh {8 whi | e both

C2-C6 al kos%/abﬂ@iucﬁmdldnﬁlbs&ﬁ)ﬁr&@kﬁéﬂﬂﬁgbﬁbﬂéﬂtedﬁmw&(dc%{yal kyl grouEs

cont ai ni ng at ons igns.differ since the

Former et nOBreRe tired o abEaped Hhnale 3abh 18y €5 O P an it (o

contai n 4 or Peefarzedihesesdndude OompduediWCtedﬁlomthdstquchnwnElom ts either of

these groyps to Wiﬂ Rothodh 258 onel@Bry (Rbn td¥borCdtahs® contain a fairly conpl ex
e

(cyclic) substit at the end of the phrase naning/designating that
particul ar subst ®mi Il be a notation in (parent heses) which will
correspond to thenethurmseﬂbumlladadsﬂbgtmmrbmons, one of the CHARTS which will

al so set forth thg.g .JHi!m éx@'ﬂﬁ#ﬁ?gréu‘ﬂrﬁ"}%ﬁ 1%hrd £ 8drbBfhtolnEY! 2T
subatituent. 15 I'l. DEFIN TI ONS Al r’r})eratures are 1 n degrées Centigrade.

TLC refers to thlcPBW%‘}%\’“&H‘P@Prﬁi’B@‘P%tﬁW HPLC refers to high pressure
l'iquid chisonat ogdB)Y. THF refers to tetrahydrofuran. 20 * indicates that
the carbon atom igg\an enaationmeric carbon in the (S) configuration. #

indi cates that the dtons marked with a (#) are bonded to each ot her

resul ting in the N-weihgtpipsridige. a ring. RINGis defined in CHART J as the
osazol i di none ri I}Gmeﬁyﬂm&pﬂélﬁlupst ituted 25 oxazolidinone. DVMF refers to

di met hyl f or mam d? er to di met hyl acet am de. Chronat ography (col um
and flash chrona t?gdr]\% o purificationl separation of conpounds
expressedas ( sufig-€CHy- @r,tmt prefemed bases| ax¢cwhereythd baee is abkoxyt ¢fdowppr opri at e

fractions argyafioR dtoid I@Q%&&&é@&ﬁ%ﬁa@otﬂ'a&i@ fivE GarBESAIERE] HagERRYNA(S) -

IR refers to | frare SCoO CMR refers tq .C.13 gn I, C resonance
spectroscopy, ﬁf@méglll éoga%gxypotasmumbasesmcom ination wi ﬁtﬁu

salt (such as hthxum chloride or lithium bromide) can be used fonmng the lithium
cation and base in situ. The nature of the solvent is not critical. Operable solvents

25 include cyclic ethers such as THF, amides such as DMF and DMAC, amines such as
triethylamine, acetonitrile, and alcohols such as ¢-amyl alcohol and ¢-butyl aleochol.
The choice of solvent depends on the solubility of the carbamate (IX) and the three
carbon unit (VIIIA, VIIIb or VIIIC) as is known to those skilled in the art.

CHART E discloses the reaction of the carbamate (IX) with either the (S)-

30 phthalimide alcohol (IVC) or the (S)-phthalimide epoxide (IVD) to produce the (S)-
ring-phthalimide (XI) which is then converted to the corresponding (S)-
oxazolidinone-CHo-NH-CO-Ryy (X) product which has pharmaceutical utility.

CHART F discloses the reaction of the carbamate (IX) with either (S)-
protected alcohol (IVA) or (S)-imine of glydidylamine (IVB) to produce the

35 corresponding (S)-oxazolidinone protected compound (XII) which is then transformed
to the (8)-oxazolidinone free amine (XIII) which is then acylated as discussed above
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reported in ppm (8) downfield fromTMS. 35 NVR refers to nucl ear (proton)
"fagneti ¢ resonance spectroscopy, chem cal shifts are reported in %mF(eg_
downfield fromtetramethylsilane. 12 TVMS refers totrimethylsil? L 2003
refers to phwodn{e6H5). [a] D25 refers to the angl e of roecwisesrosds pl ane

pol ari zed light (specific optical 5 rotation) at 25 with the sodiumD line
(589A). MB red mﬂﬁe&hn@&-sxaqﬂkﬁaw%ﬁﬂ@@&@@&%@stwﬁehhﬁz or mass/ charge

unit. IM * Hofadfloflal Bl SRS blobhes 0 uidlenfle BALRAL oP CEARES BV AHggEN at O

El refers to e ectron | npact ers to c I oni zat1 on. refers
to fast atomopavereslidsreie to these siilied i theart.y acceptable refers to those

properties and/ OFCHAIHBUB&&QEes]ﬁeWﬁéh arme a@mam(mfmuymhm;i ent froma

phar macol o t gxi col.o nt. of ew an he _man i ng

phar maceut? g@e{ Okfn C?%lgﬁ%al ¥ '°r‘rfzc %n%n& nt aﬂnvﬁé@f?’ & di ng
conposi ti on, w@emmtedm giverthe [3)108320114989119&1{2 Nid€épRa e Theee Processes

bi oavai | abi | labe/pretbBREN BAhY Bidte Qﬂd’eﬁaﬁﬁﬁwuwdlsa&@d rati os of solvents used

o Yo Ul O U et U bt S0 e A L B8 2 L8, 0 vent 1
EXAMPLES W t latzoliol {VIIEAN 6o gied thie d8)cinhteomediate (X6 widdhi ie Wiomh trdraformerctoskie | | ed in
the art cgg. @%&Mﬁb&%ﬂ DRHRIGRGUK e BRI Bb ot | C€ the present
HART I dJscloses a reactlon analogous to that of CHART E. Whereas the
process of CHART E used a carbamate (IX), the process of CHART I uses an
isocynate (XIV).
The (8)-oxazolidinone-CH,-CO-amines (X) are known to be useful as
15 antibiotic pharmaceuticals.
DEFINITIONS AND CONVENTIONS
The definitions and explanations below are for the terms as used throughout
this entire document including both the specification and the claims,

20 The chemical formulas representing various compounds or molecular fragme-
nts in the specification and claims may contain variable substituents in addition to
expressly defined structural features. These variable substituents are identified by
a letter or a letter followed by a numerical subscript, for example, "Z;" or "R;" where
"{" is an integer. These variable substituents are either monovalent or bivalent, that

25 is, they represent a group attached to the formula by one or two chemical bonds.
For example, a group Z; would represent a bivalent variable if attached to the
formula CH3-C(=Z¢)H. Groups R; and RJ would represent monovalent variable
substituents if attached to the formula CHS-CHQ-C(Ri)(Rj)-H. When chemical
formulas are drawn in a linear fashion, such as those above, variable substituents

30 contained in parentheses are bonded to the atom immediately to the left of the
variable substituent enclosed in parenthesis. When two or more consecutive
variable substituents are enclosed in parentheses, each of the consecutive variable
substituents is bonded to the immediately preceding atom to the left which is not
enclosed in parentheses. Thus, in the formula above, both R; and RJ are bonded to

35 the preceding carbon atom. Also, for any molecule with an established system of
carbon atom numbering, such as steroids, these carbon atoms are designated as G

9



The followi ng detail ed exanpl es describe how to prepare the various
‘eonpounds and/or performthe various processes of the invention and ?&q‘}]?ﬁnz
be construed as nerely illustrative, and not limtations of the p

di scl osure iwW0aMA3day what soever. Those skilled in the aPCTRS82093# onpt |y
recogni ze appropriate variations fromthe procedures both as to reac_t ants
and as to rewbéredith icthadntegep caraapohdingah theqpagen aRRERMEYer] Gk dxample, C

3- Fl uor o- 4- gPeéPJQQth Bl @éﬂaitioﬂ% %@oﬂtﬂﬁn‘ﬂﬁx EP;L (.%%&%%ﬁ%%éga}ﬂ%ﬂon 158.38

mmol) is ad 4.34 eq)
in THE (30 ntd c&plwad byrfhesesisilled ip thesarb@frﬁﬁqrelﬂébemmmme thy termen
mai nt ai ned atR !Leepiéiemra variftile substituéhteithe? mobialdn€ cPbivaleRaOtRE Dat e (75 g,
357 mol g in water (365 m) is added with concomtant exot hermto
28. The phas%s are separated and t he aqueous phase is washed with tol uene
(95 m). The or g&hemicahfameulassonpartinng thereofdvewndn a(ipesr fashiomredresentcent r at ed
]‘ﬂnf'fr rgdgcestm[alsgg&uﬁ@rcﬁmum@syMﬁvmm Malrlefsﬁa@tm B&goH&v)eeﬁlW%igGadde?
ol l owed by pal | adj,u er we mo
0. 00469 eq) ’Ei‘si‘nhté‘ %Puﬁ:guss@@ii'ég:ﬁmag(@\,&% ?H%?E?F“IZVHI?%@'&H‘! gr essure of
275. 8 kPa ( 4@ethexyprapgnel @mpognd] On acgppilardeshivmdthemymbal i"elomprebentsea dgibleat i ng f or
42 mn. The mhaég/SéH SoBNBMC %agl?&’ﬁfés%bgl"'mﬁegﬁb 'Bsér'&ﬁ’;ﬁéb& gdélged pressure

and vvashe ol uehe adde the filtrate
and the resuﬁpﬁ%bpﬁy' %n@@*ﬂ’ﬂt%ﬂlpﬁﬁ{feﬁep‘ie HF@’S@GIO tWoHept ane (300
m) is addedwayad -CheorpPCEON-Pwith tite forthérdeing @réfeirdd foi simbliaty. under reduced
pressure and vvas ttlé ng n ried t i the.title co ound HPLC
(stationary phase 'S %503 Chcgnnlggcom ‘%og cularfraﬁ%%n%? fase is

acetonitril gep@s@tﬁwahm%&w»ram the porgmupd ¥- chlﬂ@-%@eﬂwlpm@ndca(n 1.30 nl)

gnd wat euso%ﬁgiﬁa@t@% haealtuﬁumos Jn_cbyrwke(dﬂ _mbl-chgo#H "w%&hca- 3.0 Dg1)/ mn; W
etection at .n = . ri.dLne

2.95-2. 98, 3°.°§6°P§?§§‘,a$§f°§§?m%‘.“%§“?9 8’?‘;8‘“aaﬁ ¢ G4 D5) 52.43,
67.33, 103. Iesultinginghe formatiaoof aIBE, ga:evmsthzsy@nmoMaﬂ&aeneonEPARAﬂ ON 2

N- Car borret h f ¥ b roni trobenzene
( PREPAR. ATI CCgé\l X}’hzﬂl i%z?lﬂc%e%gg‘]ebmgdq? Fs@dﬁémgz 55{0?123 f}?e of _norphol i ne
(60.0 m, 688 mbiTjE%cYs ‘?tﬁ“"'l‘FF 9 88Y FAyPouRds hereig-Aefines ap prientation; o

per mtt e(20t owitlarespdcttoltlie plaee ofxhb ring fdranbstitientsadttuebbdatb edéh dadhion htotn 6 . A

m Xt ure of géhE EuH?]i c?&ic%xﬂ‘%%y% %ﬁ%ﬁ cgmpogg 8 %PA ve t@d sfifblitdetsat € (365

i s adde onconi tant exotherm-t B ases are separated and

t he aqueous kpsheddo Ricarhor atopTaick Hpar of a cyglis systemnP X 1¥Ke)s the top 6uRvashed wit h
wat er (315 ndtityentshtaylipin@itheraaCdkiddas quﬁwt-iraaﬁdsamn\telhhvettﬁltneﬂﬂg 486 n) and

o) are addciy artes gl %g%qﬁéﬁ%ﬁﬁ%”élﬁwgi%%%%&éﬁ “ofha sl RIS 1570

0. 7371 m#?B| relgtiveoterbe sgg gpch other remains fixed. While either substituent at times

may lie in the plane of the ring (equatorial) rather than above or below the plane
(axial), one substituent is always above the other. In chemical structural formulas
depicting such compounds, a substituent (X;) which is "below" another substituent
(X5) will be identified as being in the alpha (a) configuration and is identified by a
30 broken, dashed or dotted line attachment to the carbon atom, i.e., by the symbol "- -
-" or “...". The corresponding substituent attached "above" (X5) the other (X,) is
identified as being in the beta (8) configuration and is indicated by an unbroken line
attachment to the carbon atom.
When a variable substituent is bivalent, the valences may be taken together
35 or separately or both in the definition of the variable. For example, a variable R;
attached to a carbon atom as ~C(=Ry)- might be bivalent and be defined as oxo or
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the m xture sealed in a Parr shaker. Hydrogen pressure of 275.8 kPa (40
psi) is applied and maintained while agitating for 4.5 hrs. The ¢ tak_ st |s
then renoved by filtration under reduced pressure and washed wt %

100 m ). Thewmoioxe4i®e is cooled to 25 30 2 and a m xture OICTA{ORQ9934

pot assi um carbonate (47% 17.1 m, 85 mmol, 0.54 eq) and water ( 150 . m) is
added. Met hylkeghthmsdérminga earponybgrupr(-CO2 dP agriwsl sepdrai@ly attachédsmerowvalentdded

whi | e mai nt aiBiiage kizahRABS Rl A& 8 éalms a%léaeiwmlé Uk @mba & Urry is

pernmtted to war 0 20-25 and stir r The m xtu rmed to 75
to give a sol%@%ﬁ}“’f%%%‘ﬂﬁﬂté’dn?%ei W@S@‘%‘)’ @odégnmﬁﬁen t he

m xture cool ivalent Garidbivcis jof the ifgri "atRy_ emtsanlelv;uﬂntltheradﬂ @mswhiah reduced

henpt | 0 nml
Pt ed to by wicpol by %‘“ﬂ"‘%&emﬁ@?%&Ea%sﬁnw@tr@%ﬁ?(’%ﬂﬂ“@5

net hanol / met hyF@rﬁeareﬂtheeghe bivagent vayjable Bg, 74(Rghds é@eﬁf}wwwt(oégms) 3. 03,
3.76, 3.86, GnohavaléhtIdriatlle ABstithentd, thédid tabdkedidnt vadiable substititbdts od 0.03)

107.81, 114. 9. 00, 5 1 5.7 0 5 70 35 P 11 ON 3

5 H vor o 4. iR ey TSR Rege sl KU QR Rey i aaY, £ iR g 10)

3- Fl uor o- 4- noephdiikewseafor thertavaéﬂREﬂMMRﬁNCI-RﬂB o0 monowgdlent variable \\D

991 24393 R&T/SM%&@@M@%@I )B- %q#mhx&ﬁeeummﬁt éev&ucm@pm& a'aixd%dded to a

m xture of phosgene ol u 00 eq) in
p- chl or ot ol u&He t@@ﬁmrﬂ%“%%ﬁt (‘15 dyp fio the PgspRce °ﬂﬁi°?ff’%ﬁ ?ﬁﬁ’fﬁ’%& e paRtBy at ur e
fr om about - kHe ting)3andlimea seitsEtuest| bonded to asacbon atom whichnidt iy ipertef e hibgr i de (30

The m Xg:ﬂé?:; ol anbﬁﬂmo Jﬁ%ﬁﬁﬁf bubthe Qﬁrﬁ ées@rn% B RAed ¢ 6191 essure with

concomtant stll ation ene ch orid sgene, ‘uene and
hydr ogen chl ori deJ‘ﬁéési“h’t"ble%t‘f%‘& imay de defined as Wﬁ%ﬁpﬁﬁﬁ ﬁ‘P’é°"F’§n*cool ed to 25
and filtengd.varibifte pubstituphts Aive separatd aidRckalent hariableynbstitaents nay bél@efindd X 15

m). The fi Itrgt %kgg %@ﬂ%‘a@%@%ﬁ an ugg!de ?{%Sf&rtﬁe JeR,ane (200 ni)

is added to e conce rate an ‘he resuftant urry cooled to

-32. The pr odGﬁ&)Hé-’z@)H: &P1 and Cqidefpe prbitrarily adiyst gndiseqond garbep $P@ssur e,
washed with hepbaRelyrRUNA®R, nfhy b3 defirkddo B taktth to@ememtféﬁg@masscsﬁﬁm to give

the titl C t h 0 R X C8
ol um; - mobi 18 cﬁﬂeigaea S Sl O 8 BT ek 428 ) AR08 1) aad
acet i c ackal (ther8fy describemsh epmkide. %esmm&memmge@erma_mm m; flow
rate = 3.0 mjygn exé&ﬁtg%h@fﬁs'tﬂ@gﬁh?l 4. @H@nt@loﬂeﬂa@&dﬁtﬁbe&ﬁyl&&g&

derivatizing as N-.carbqne of 0-.4- p I ne by di ssol ving
%&S%ﬁ"s‘% 33&3“3?83% 2519 Bep ‘%X“‘%be&éls) 50. 90,

i n net hanol ;
66.89, 113. 1]:onv3=ﬂt£hn]tﬁ¢ dés}naBch "..1 Rarfd aiQ&k&S)ogéﬂi&- tﬁﬁ'orandlﬂlzaﬂ-lflﬂ- b: M

(El), mz (r @(ﬁt "'\ﬁ?eahQL ?dl&hL}le%&? oﬁ'ﬁ% ﬂo@ ec( t]oqg’% HW%V

(S) - 1- Ani no- 3-chl or o- -propano oc lorid &_& I ¢chl or ohydrin
(111, 44.8%8 dgﬂl ted. "+ Rygd Rs g% Demﬁ'ilﬁra?r&mc Qd-EEy 3°Q9H%}H°Eal %
purlty) is a&c&eﬂsimmnamx\tﬂué}eﬂﬁfcaiheﬁmadmhgmcﬂ) 50.0 m, 492 nmmol, 1.012

eq)) et hanol ,[6% a)‘boﬁlq :égygf ﬂ.ﬁgﬂglslﬂ)s&{n{?nts%?%n%l%d@ ﬁx@e cmtwm 787 4

nmmol, 1.62 eq) a grover exo reaction

mxture i s pa¥em- tTlt?cﬁrﬂfo‘n@kQﬁWéP W?@%%ﬁ@ﬁ“ﬁn@‘-‘m@he vsiahieduehoas'®s- stirred
at 20-25 for caq whertthotl ‘@Y ahdren ai/ﬁhfééd-s E&prgsénﬁﬂgdthb naiRitHuad Aldymatihewed to

cool . The e 1S ent e Qer red re e LR, di e

S)-1- ben%al i ’ﬁnhec{‘{g,c ﬁ?o?ctg 3"‘%1 E&\/ﬁ gﬂ Stﬁcgﬁom (fle

Elyzjr ochl ori cbnewelace-sf‘or?exmp% "01634211&1911" rew@m@kyl 0119'3'%@9 :ggbmded to the
concentrate ﬁ%t@ﬁlmﬁt{mtﬁr&%%@&uﬁﬂs% {xpFes?indication @ tHEBRAtraryl 5O Nl)
o o e Wit AT et e o e i v e sy
wa

back extract iatoth @atzit mtgamrtnbmmmﬂmdt IThwe Ce-C,4 (alldxychbonyl lesceibestd ned
agueous e.%ér?ﬁ c@f?cﬁ@”?f’ébr %ﬁgﬁ‘fﬁﬂ% oh&GHGRI HY'tHS 5ddb fepg! (200 )

is added to cofcen e mXtUre concentrated under reduced
pressure. Et Farhen atpmsontart)of paly sarbcrerticn of the defnition i indicated geperptelyibyt ur e
warmed to reflex. The mi xture is 35 coqgled to -30 and the precipitate
collected by filtration with reduced prléssure) washed with -30 ethanol (2 x
60 mM) and dried in a nitrogen streamto give a white 15




WD 991 24393 PCT/ US98/ 20934 solid) nmp = 132-141; NWR (CDgQD) 2.96, 3.21)
'8.57-3.64 and 4.03-4.09 8; CWR (CDgOD) 43.b2) 46.91 and 68.72 8; M5 (Cl,
NH3)) MZ (relative intensity) 129 (24)) 127 (69)) 112 (61)) 110350”:8 2602
[ @a32sD = - 22vQ8924398. 00) H20). EXAMPLE 2 PCT/US98/209
(S)-1-Acetam do-2-h dro 3-chl oropropane (VI VA Za S5 Triethylam ne (I1Q bnl,

7b. 3 mmol , 1 eddosing)t P%Qe(é'ﬂ@ﬁﬁlgpémil in|parenthegss andplatingiitimnmdigtelnime- 2- propanol
hydrochl ori d@nt@%emWQFbeﬁre t@:e%&&og)ofﬁﬁ 68t Ming definddEBy s M ) at -40
and the mxture irre g%b@)g b gﬁ ﬁgetlc anh dr| @6 78 , 71.86
mol , 1.0b6 SRFONRLCIPRERiR ‘°x-yﬁ”6°£¥ Brrae TG Uf afuéxé(/armto
20-25 over 1 chrbbyd beciihee the Eey-(" trefexs qnb'tpémawntwonﬁbdntmmfﬂm alliokh r educed

10 > |
(5,505 - Bfeny BBy ile s Oy S BearabPia (D CpRAS aesgurér%ﬁﬁgizshed
with THE (2 »lkseyaiyy ﬂwopﬁwvfair@n 2do B ganhon giq Fé‘l’% finifipos differ| | ced

pressure. ThemeoﬂxaGfWeaﬂaimﬁonmrowﬁ kititbr ltlye dlkaxylor alkylopontiaoalegety craini ca gel ;

el uting vvlth f tz0 gi ve the
i1 e conpourd” SREr a8 e Flesklugigh ey el 9 1S ' 170
and 7.09 8§; WBOI{MS) 23.00) 43.31) 46.b2, 70.65 and 172.40 8; Ms (O,
Nzlg)l MZH“; rzelDat_lwaedmmshs&hBaéanHhé{é Eonﬁ;\ex(&ﬁﬁc)(sument Ja5‘ﬂi£e(&3 54)2 162t
S Chi br opr op MEAe e eiemsT i thef et Sbbpbent bl b e a1 7 2CPL
of (~)-1-am (mrétidsba) which 2@l erogspord to tiyeckageiame/desigragion 1 oreXf\lel E 5) 5. 0110
) 34. 317 MRYARTS ki) Mo sbftofth Mt ekl Bl Tolld DebOSRREMT © | 1
the range of 20 - 50. The moxturoe is stirred at 20-25 for 18 hours, then
wat er (14 mf“‘i’%‘t"éﬂﬁed with an exothermto 65. The mixture is concentrated
under rediged pressure and wat er (IEMERINIFIONSdded. The pH is adjusted to
0.89 wi th hydroc 15.17 nmmol, 0.442 26 eq) at O.
The m xture is e%%?’%e %éé%tzﬁ&f%r%ﬁéﬂ?%erlde (4 x 50 m), the extracts
dried over sodi umL{refess fo %ateﬁﬁb’é’ﬁlamaé’ayunder reduced pressure. Ethyl
acetate (20 m) &mmﬁm:auﬂuéﬁﬁreﬁu}emtﬁd cehaakogriapley. M Xt ur e seeded, then
heptane (40 m) 'ﬁnﬁ%‘i-'&&' tgﬁ't"ﬁ%ﬁ |tant slurry. The precipitate is

uce

collected by filtration w "pressure) washed with heptane and
dried to @ ve a t'indicates @ab@m‘elbn@latomsﬂn%a@%@n@sgubm mithe (8 [ i ca gel ;

et hyl acet ategnﬁ tine char) RI. 0.39 (one spot); NWR 2.00, 2.21, 3. 52
3.62, 3.70) 5.1 CMVMR. 20 0, 40.47. 43 5 71. 95, 170. 45
and 170.718: MB (%P?‘“‘%ﬁ%‘?’ﬁ?‘?%‘aﬁks‘g%ﬁﬁé&?ﬁ#wdf{? ’65"?‘%%11 ( 100))
196 ( 18) andeaﬁms@ﬁ&)efor@i&n&bﬂ:‘aﬁng S) - 1- Pht hal i m do- 3- chI or o- 2- pr opanol
(S)-(1YC) 3b () -1aRiahh 4RI EHART I ds thd SeaPSitaBdA b o W0 §-GRhbYtREH-€, 99. 3
chem cal %purlt]yd%’l4 9605 g, b3.61 mml) is added to a slurry of potassium
pht hai i mi ¥ pXpFOLdOB81 g, 16 WO 99| 24393 2 ~ FED ~~~~ PCT/ US98/ 20934
27.161 mol, O. Gqufemmdepietﬁyab:imﬁniée(VI) 11.836 g) 80.46 mml, 1.5006
eq) in DW (32 MpMAR Jesl %H dered at 50 for 4.5 hra. The m xture
is added to nethy ene C and water (50 m) added. The solids
are renoved by ﬂ%?%&tp&sﬂphm(eq%%a%%h [sheomatpeeaphikrefEtsi?ed with met hyl ene
chlori de (ZOpMﬁcatlaEir@p&aﬁMa&sl mﬁdxﬁdsa@wsaddai (suppbriGelient) NBis@ndsetobd1e
aqueous t 9 T. rgani cs were
washed wi FW{e a;g%%}ﬁfh%fg ﬁo% %ﬁe@g&é’%ﬂ&% c{]% ete LH& net hyl ene

chl ori de (50comppur®er addi ng water (25 nl). The corrbl ned organi Ccs are
dried over sodi UTRSbefsab enfibnsll spadtidsedppd vvlth hydrogen chl oride gas at 6.

Water ( 100nl) ses_se ated. The s 10 phase is
washed with net h%@&%{ﬁ?g& 1% ‘qui?‘%??n?ﬁ °%°?P(=Y gﬁ? %Kekﬁg%?réam c phases
are dried ovreportasidnppms®) downeld fivm TM8ani ¢ phase i s concentrated under
reduced pggessur e Nl etk %@ﬂ&l&%ﬁ?ﬁ&oﬁﬂﬁaﬁi\aﬁc reI&h%néH %Edﬁoﬁcog , ch@meant rated
under reduceg gressure éjo 31 \Aﬁildig t and ene m ) and heptane
(75 m) adde ?5’”"‘% %Y with tol uene/ hept ane
(111, 20 m). The f||trate 15 |s conce%rat ed under reduced pressure to 17
g net weight, heptane ( 100 m ) added d the m xture concentrated under
reduced pressure to 16 g net weight. Heptane ( 100 nml) and net hyl ene
chloride ( 100 m) is added and the m xture concentrated under reduced
pressure to 130 g net weight. The solids are filtered off and washed with
hept ane/ met hyl ene chloride (2/1, 3 x 16 ml). The filtrate is concentrated
under 20 reduced pressure to 11 g net weight and toluene (90 m) then

hept ane (400 m ) added. The resultant slurry is then cooled to -20 and the
product collected by filtration with reduced pressure, washed w th heptane
and dried to give a crude solid. Flash chromatography of the crude solid
(5| i ca gel eI ut| ng W|th agr ad| ent of 16 45% et hyI acet at e/ cycl ohexane)
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A slurry of (~-1-phthalim do-3-chloro-2-propanol (IVC, 40.018 g) 166.98
-mol ) in hydrochloric acid (37.5w % 79 m, 968 nmol) 5.80 eq) and water

(82 m) is stirred at 109 for 5 hrs. The mixture is cooled to Ziﬁmgﬁw

precipitate is 36 repmoved by filtration with reduced pressure a

with water (40 TMY refFﬁ%"‘TW@PﬂUéﬁ% concentrated under reduced pressure to

26 g net wei gh er§ WO 99/ 24393 PCT/ US98/ 20934 m ) added.

The m xture is vvar to gf(veasolutlonthen cooled to -12 and_the
arglp

resul tant precilglg atréf%‘@ It¢ ébﬁ ¢f rotatipn of plangi Rofarized iy (pResifiq erticahashed

with etha 4 e the title conmpound, nmp =

101- 104; Eiﬁ}ﬁtp%g%? %1%16 e%@%ﬁ%&%&%ﬁand 4.03-4.09 8; CMR (CD~OD)
43.54, 56.95 aldSFefeds Wimhass smt:(ometm)gessnﬁzs(m/el Y3 oemasy/charige ypit] 29
(12), 127 11 6 (

{ Tabet am AL S HIL pr Botne pobbise SRt A BERE Pl dIdrDecf B, Bl refe 19,
Acetyl chletectxda ifipadR 9CI gefers @0chemita] idni@difore qF ABerefetdetd fass atoml urry of
(S)-1 10 Am n or o- 2- propanol hydrochl oride (V, EXAVPLE 1, 0.6020 Q)

4.12 mml) &r%}m&hyl amne ( .26 mM) 9.04 mol, 2.19 eq) in acetonitrile
(70 M) at - 4(Phafimacetitmallyezci:eptaﬂsierre£oas trethose pBep@rties and/erlsslestemaes hour s,

warnmed, to 22 .,and 3-flu hoI| n |IS o) X1.V., PRE 71 ON
3, 1. o2 “é“ ol S5, ARl fo Fns "5‘5%%8 SRRl gégﬁ
stirred 1Gisw anditbhehe lfnﬁnmwml hg@heﬁnmw&mwﬁmnesphyﬁmhml doal 25 il .
3- Fl uoro-4 nD hol i nyl p I socysna mol , 0.,09887
eq) is th@ent efaevaﬁ%gafﬁ@ TFORRRRFEoDy f@fﬂtﬁn SB"Q"F-&'Y’ ?tlﬁ?*saccﬁamwd( 1.34
n , 12.33bmnabﬂagu@p eq) is added and the m xture stirred at 65 for 1.7
hrs. Water (5 S added and the m xture cqoled to -4. Water m ) and
hept ane (30 ni) SolXeRIcRRIT R et YRed pErermakion oF soluenia dised a1e volp ‘E WRgd |

hr . Thg;rQ-sN}ting preC| pltate is collected by filtration under reduced

pressureand was tane and water_ and dried . to give a sqlid. The
filtrate is co dép ‘Fé@i‘&ﬂ:édaﬁP]&%}Seuﬂeg the r lopgflaﬁ q(idf@nté\eand

t he preci F%va@hﬁsCﬁ&E {,@Qﬂgxwvbtratl on under reduced pressure) washed with
water ( 10 and heptane ( 10 m) and dried to give a brown solid. A

portion of 25 the first solids (O. 9&% t he second solids (0.4018 g)
I s dissol ved "Wﬁ:ﬁ@ﬁtoﬁ'rﬁfe? ??at(o}éuéﬂ it B pelfeved BER d&@(&lﬂi’edt thbCarfiigh t he

precipitate collected tration under reduce ressure) washed with
acet on?Q r justngids| R,rech@ng descziptions pragticeythy pr@semfemyemﬂl@ toltp Sulirs) exienG

oeton 1 e RaFiretcteled el EhEREBE bt o B M VerfERR ch BB 0 1
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m xt ure ofwhatjoeven cThosei skillgl iththerart il mrpmptly resdguive dpproftidteNarintions 36
Breparr G tajhe pRiaRites 6 45k Halchics HBA RO HXAIRRURRRAER E (V)
stirred attedghiques.
PREPARATION 1 3-Fluoro-4-morpholinylaniline
3,4-Difluoronitrobenzene (25.196 g, 158.38 mmol) is added to a mixture of
morpholine (60.0 ml, 688 mmol, 4.34 eq) in THF (30 ml) at -14°. The mixture is
30 permitted to warm to 10° then maintained at 10-13° for 1 hr. A mixture of citric
acid monohydrate (75 g, 357 mmol, 2.25 eq) in water (365 ml) is added with
concomitant exotherm to 28°. The phases are separated and the aqueous phase is
washed with toluene (95 ml). The organic phase is washed with water (315 ml) and
concentrated under reduced pressure. Toluene (46 ml) and methanol (60 ml) are
35 added followed by palladium on Carbon (5%, 50% water wet, 3.1603 g, 0.7426 mmol,
0.00469 eq) and the mixture sealed in a Parr shaker, Hydrogen pressure of 275.8 kPa (40 psi) is

ri
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conmpound i sl.6béqiat1@8f.ovér110 min with an exotherm to 22°. The reaction mixture is

permitted to exotherm to 34° over 1.5 hrs, warmed to 42°, stirred at 20-25° for 20.5

25 hrs, then warmed to 74° and immediately allowed to cool. The mixture is
concentrated under reduced pressure to give (S)-1-benzalimino-3-chloro-2-propanol
(IVA). Water (382 ml) and hydrochloric acid (37.7 wt %, 76.2 ml, 938 mmol, 1.93 eq)
is added to the concentrate and the mixture stirred at 20-25° for 2 hrs. Toluene
(150 ml) is added and the phases are separated. The organic phase is washed with

30 water (15 ml) and the combined aqueous washed with toluene (2 X 150 ml), back
extracting each organic extract with water (15 ml). The combined aqueous extracts
are concentrated under reduced pressure. Ethanol (200 ml) is added to the
concentrate and the mixture concentrated under reduced pressure. Ethanol (300 ml)
is added to the concentrate and the mixture warmed to reflux. The mixture is

356 cooled to -30° and the precipitate collected by filtration with reduced pressure,
washed with -30° ethanol (2 x 60 ml) and dried in a nitrogen stream to give a white
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solid, mp = 132-141°; NMR (CDgOD) 2.96, 3.21, 3.57-3.64 and 4.03-4.09 §; CMR

(CD30D) 43.52, 46.91 and 68.72 §; MS (CI, NHj), M/Z (relative intensity) 129 (24),
127 (69), 112 (61), 110 (100); [a]25D = -22 (c = 1.00, H,0).
EXAMPLE 2 (S)-1-Acetamido-2-hydroxy-3-chloropropane (VIIIA)

5 Triethylamine (10.5ml, 75.3 mmol, 1.11 eq) is added to a slurry of (S)-1-
amino-3-chloro-2-propanol hydrochloride (V, EXAMPLE 1, 9,938 g, 68.059 mmol) in
THF (80 ml) at -40° and the mixture stirred for 5 min at -40°. Acetic anhydride
(6.78 ml, 71.86 mmol, 1.056 eq) is then added at -40° and the mixture allowed to
warm to 20-25° over 1.5 hrs. The precipitate is removed by filtration with reduced

10 pressure and washed with THF. The filtrate is treated with magnesol (5.69 g),
which is removed by filtration with reduced pressure and washed with THF (2 x 60
ml). The filtrate is then concentrated under reduced pressure. The concentrate is
purified by flash chromatography (silica gel; eluting with a gradient of 75-100%
ethyl acetate/cyclohexane) to give the title compound, NMR (CDCly) 2.08, 3.32, 3.50-
15 3.57, 8.55, 3.91-4.13, 5.01 and 7.09 & CMR (CDCly) 23.00, 43.31, 46.52, 70.65 and
172.40 3; MS (CI, NHg), M/Z (relative intensity), 171 (41.6), 169 (100), 154 (22.4),
162 (48.1); [0]%p = -7.44 (c = 1.00, H,0).
EXAMPLE 3 (4)-1-Acetamido-2-acetoxy-3-chloropropane (VIIIC)
Acetic anhydride (138 ml) is added to a thin slurry of (+)-1-amino-3-chloro-2-
20 propanol hydrochloride ((+)-V, EXAMPLE 5, 5.0110 g, 34.317 mmol) in pyridine (20
ml) while maintaining the temperature in the range of 20 - 50°. The mixture is
stirred at 20-25° for 18 hours, then water (14 ml) is added with an exotherm to 65°.
The mixture is concentrated under reduced pressure and water (50 ml) is added.
The pH is adjusted to 0.89 with hydrochloric acid (37.7%, 1.467 g, 15.17 mmol, 0.442
25 eq) at 0°. The mixture is extracted with methylene chloride (4 x 50 ml), the extracts
dried over sodium sulfate and concentrated under reduced pressure. Ethyl acetate
(20 ml) and heptane (20 ml) are added, the mixture seeded, then heptane (40 ml) is
added to the resultant slurry. The precipitate is collected by filtration with reduced
pressure, washed with heptane and dried to give a the title compound, mp = 68.0-
30 69.5% TLC (silica gel; ethyl acetate, iodine char) R¢ = 0.39 (one spot); NMR 2.00,
2.21, 3.52, 3.62, 3.70, 5.10 and 6.33 §; CMR 20.93, 28.10, 40.47, 43.53, 71.95, 170.45
and 170.71 §; MS (CI, NHg) m/z (relative intensity) 213 (36), 211 (100), 196 (18) and

194 (53).
EXAMPLE 4 (S)-1-Phthalimido-3-chloro-2-propanol (S)-(IVC)
35 (S)-epichlorohydrin (IMI, 98.9% enantiomerically pure, 99.3 chemical % purity,

4.9605 g, 53.61 mmol) is added to a slurry of potassium phthalimide (VI, 5.031 g,

16
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20 25 WD 99/ 24393 PCTI US98| ZO 94 ~ ~ E B ~~~~ X2- CH2- C* H( OH) - CHe- Nib+F EB~2002
X2- CH2- C* H( OVOITIBNH- CO- RN (VI VA) - O#- CH2- C* #H CH2- NH- COCRIUSEB(39984 8)

X2-CH2-C-H(O-CO-RN) - CH2-NH-CO-RN (M1 1 Q) -24
27.161 mmol, 0.507 eq) and phthalimide (VI, 11.836 g, 80.45 mmol, 1.5008 eq) in

DMF (32 ml) and the mixture stirred at 50° for 4.5 hrs. The mixture is added to
methylene chloride (50 ml) and water (50 ml) added. The solids are removed by
filtration with reduced pressure and washed with methylene chloride (20 ml). The
5 phases are separated in the filtrate and the aqueous washed with methylene
chloride (50 ml). The combined organics were washed with water (50 ml) and the
aqueous backextraceted with methylene chloride (50 ml) after adding water (25 ml).
The combined organics are dried over sodium sulfate and saturated with hydrogen
chloride gas at 6°. Water (100ml) is added and the phases separated. The aqueous
10 phase is washed with methylene chloride (2 x 50 ml) and the combined organic
phases are dried over sodium sulfate. The organic phase is concentrated under
reduced pressure and toluene added (77 ml). The mixture is concentrated under
reduced pressure to 31 g net weight and toluene (50 ml) and heptane (75 ml) added.
The solids are filtered off and washed with toluene/heptane (1/1, 20 ml). The filtrate
15 is concentrated under reduced pressure to 17 g net weight, heptane (100 ml) added
and the mixture concentrated under reduced pressure to 15 g net weight. Heptane
(100 ml) and methylene chloride (100 ml) is added and the mixture concentrated
under reduced pressure to 130 g net weight. The solids are filtered off and washed
with heptane/methylene chloride (2/1, 3 x 156 ml). The filtrate is concentrated under
20 reduced pressure to 11 g net weight and toluene (90 ml) then heptane (400 ml)
added. The resultant slurry is then cooled to -20° and the product collected by
filtration with reduced pressure, washed with heptane and dried to give a crude
solid. Flash chromatography of the crude solid (silica gel; eluting with a gradient of
15-45% ethyl acetate/cyclohexane) gives the title compound as an analytical sample,
25 NMR 3.11, 3.62, 3.68, 3.87, 3.95, 4.14-4.20, 7.70-7.76 and 7.82-7.88 3; CMR 41.61,
47.27, 69.68, 123.53, 131.88, 134.26 and 168.65 &; MS (CI, NHg), M/Z (relative
intensity) 259 (1.4), 257 (17), 242 (0.11), 240 (0.81), 221 (100); [o]?5}, = -33 (C =
0.712, CHClg). NMR of the mosher ester derivative showed the product to have an
enantiomeric purity of 96.2% upon comparison to the NMR of the mosher ester of
30 the racemate.
EXAMPLE 5 (#)-1-Amino-3-chloro-2-propanol hydrochloride (+)-(V)
A slurry of (+)-1-phthalimido-3-chloro-2-propanol (IVC, 40.018 g, 166.98
mmol) in hydrochloric acid (37.5 wt %, 79 ml, 968 mmol, 5.80 eq) and water (82 ml)
is stirred at 109° for 5 hrs. The mixture is cooled to 22° and the precipitate is
35 removed by filtration with reduced pressure and washed with water (40 ml). The
filtrate is concentrated under reduced pressure to 26 g net weight and ethanol (100
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ml) added. The mixture is warmed fo 75° to give a solution then cooled to -12° and
the resultant precipitate collected by filtration with reduced pressure, washed with
ethanol cooled to -12° and dried to give the title compound, mp = 101-104°; NMR
(CD40D) 2.96, 3.21, 3.57-3.64 and 4.03-4.09 &; CMR (CDgOD) 43.54, 46.95 and
68.71 &; MS (CI, NHg), M/Z (relative intensity) 129 (12), 127 (39), 112 (56), 110
(100).
EXAMPLE 6 (S)-N-Carbo(1'-acetamido-3'-chloro-2'-propoxy)-3-fluoro-4-
morpholinylaniline ((S)-XV)

Acetyl chloride (0.3297 g, 4.20 mmol, 1.019 eq) is added to a slurry of (S)-1-
Amino-3-chloro-2-propanol hydrochloride (V, EXAMPLE 1, 0.6020 g, 4.12 mmol) and
triethylamine (1.26 ml, 9.04 mmol, 2.19 eq) in acetonitrile (70 ml) at - 40°.

The mixture is then warmed to 3-6°, stirred several hours, warmed to 22° and
3-fluoro-4-morpholinylphenylisocyanate (XIV, PREPARATION 3, 1.0152 g, 4.568
mmol, 1.108 eq) added. The mixture is warmed to 64°, stirred 10 min, then
concentrated under reduced pressure to about 25 ml. 3-Fluoro-4-
morpholinylphenylisocyanate (XIV, 0.0907 g, 0.408 mmol, 0.09887 eq) is then added
and the mixture stirred at 65° for 17 hrs. Pentanol (1.34 ml, 12.33 mmol, 2.99 eq) is
added and the mixture stirred at 65° for 1.7 hrs. Water (5 ml) is added and the
mixture cooled to -4°. Water (38 ml) and heptane (30 ml) were added and the
mixture warmed to 15° and stirred 1 hr. The resulting precipitate is collected by
filtration under reduced pressureand washed with heptane and water and dried to
give a solid. The filtrate is concentrated under reduced pressure to 50 ml total
volume and the precipitate collected by filtration under reduced pressure, washed
with water (10 ml) and heptane (10 ml) and dried to give a brown solid. A portion of
the first solids (0.9404 g) and the second solids (0.4018 g) is dissoived in acetonitrile
(15 ml) at 76°, then cooled to -10° and the precipitate collected by filtration under
reduced pressure, washed with acetonitrile cooled to -10° and dried to give the title
compound, HPLC (stationary phase is 4.6 x 250 mm zorbax RX C-8 column; mobile
phase is acetonitrile (650 ml), triethylamine (1.85 ml) and acetic acid (1.30 ml) and
water of sufficient amount to make 1,000 ml; flow rate = 3.0 ml/min; UV detection at

254 nm) = 92.3 area %).
EXAMPLE 7 (8S)-N-Carbo(1'-acetamido-3'-chloro-2'-propoxy)-3-fluoro-4-
morpholinylaniline ((S)-XV)

A mixture of (S)-1-acetamido-3-chloro-2-propanol (VIIIA, EXAMPLE 2, 1.024
g, 6.754 mmol, 1.00 eq) and 3-fluoro-4-morpholinylphenylisocynate (XIV,
PREPARATION 3, 1.6766 g, 7.539 mmol, 1.12 eq) in acetonitrile (25 ml) is stirred at
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60° for 46 hrs. The resultant slurry is cooled to -13°, the precipitate collected by
filtration with reduced pressure, washed with acetonitrile cooled to -13°C (20 ml)
and dried to give the title compound, NMR (DMSO0-D6) 1.83, 2.93, 3.2-3.5, 3.78, 8.78,
3.88, 4.99, 6.97, 7.20, 7.36, 8.07 and 9.80 3; CMR (DMSO-D6) 22.42, 39.6, 44.71,
50.77, 66.15, 71.81, 106.49, 114.23, 119.21, 134.18, 134.59, 152.57, 154.65 and 169.67
8; MS (CI, NHg), M/Z (relative intensity) 876 (27.0), 374 (85.9), 389 (12.2), 338 (80.8)
and 223 (17.2); [a]?5 = -4.08 (C = 0.930, DMF).
EXAMPLE 8 (S)-N-[[3-Fluoro-4-(4-morpholinyl)phenyl]-2-ox0-5-
oxazolidinylimethyl]acetamide ((S)-X)

A solution of sodium t-butoxide (0.0854 g, 0.889 mmol, 1.05 eq) in ethanol
(0.60 ml) is added to a slurry of (S)-N-carbo(1'-acetamido-3'-chloro-2'-propoxy)-3-
fluoro-4-morpholinylaniline ((S)-XV), EXAMPLE 7, 0.3176 g, 0.850 mmol) in ethanol
(4.6ml) at 65° and is rinced in with ethanol (0.50 ml). The mixture is stirred 28 min
and cooled to 0°. Citric acid monohydrate (0.1943 g, 0.925 mmol, 1.09 eq) is added
and the resulting shurry concentrated under reduced pressure to 1.30 g net weight.
Water (10 ml) and methylene chloride (10 ml) is added, the phases separated and
the aqueous phase washed with methylene chloride (2 x 10 ml). The combined
organic phases are dried over sodium sulfate and concentrated under reduced
pressure to a solid. The solid is dissolved in ethyl acetate (8.4 ml) at 70°, solution
cooled to 50°, seeded, further cooled to -28°, the precipitate collected by filtration
with reduced pressure, washed with ethyl acetate previously cooled to -30° and dried
to give the title compound, HPLC (100.7 wt %, 99.9 area %; NMR (CDCl,) 2.04, 3.04,
3.65, 3.77, 3.86, 4.02, 4.74-4.82, 6.80, 6.91, 7.06 and 7.42 §; CMR (CDClg) 22.99,
41.88, 47.64, 50.96, 66.94, 72.08, 107.55, 113.98, 118.83, 132.93, 136.55, 154.55,
155.44 and 171.40 §; MS (EI), M/Z (relative intensity) 337 (16.9), 293 (74.4), 234
(37.5), 209 (100); [0]?5, = -15.8 (C = 0.903, ethanol).

EXAMPLE 9 (8)-N-[[3-Fluoro-4-(4-morpholinyl)phenyl]-2-0x0-5-
oxazolidinyljmethyllacetamide (IV)

Following the general procedure of EXAMPLE 8 and making non-critical
variations the title compound is obtained, NMR 2.02, 3.04, 3.65, 3.77, 3.86, 4.02,
4.74-4.82, 6.74, 6.91, 7.06 and 7.42 §); CMR 23.02, 41.89, 47.65, 50.97, 66.87, 72.06,
107.48, 114.01, 118.76, 132.85, 136.48, 154.52, 155.38 and 171.34 &; MS (CI, NHy),
M/Z (relative intensity) 338 (100), 294 (86.8); [a]25D = -15.2 (C = 0.783, ethanol).
EXAMPLE 10 (+)-N-(2-Hydroxy-3-chloro)acetamide (VIIIA)

To a slurry of (+)-1-Amino-3-chloro-2-propanol hydrochloride (V, EXAMPLE 5,
47.71 g, 326.74 mmol) in THF (381 ml) at -40° is added triethylamine (36.496 g,
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Roy rrH-co-o-cl~xl crx) Rod RINGCH2-NH2 (XBI) Rod RI NGCH2- NH- CO-RN (X) -28
2 6 F E B 2002 WO 991 24393 PCT/ US98/ 20934 Rod N=C=0 10 2 6 FEB 2002
X2- CH2- C-H( OH) - CH2-NH- CO-RN {Val A) is 20 Rod
NH- CO 0- CrH - CH2- X2] [ - CH2- NH- CO-RN] (X~ Rah RINGCH2-NH CO-R. N (X) 25 -29
WO 99/ 24393V P34¥36 F E B 2~~~ PCT/ US98/ 20934 CHART | Rod 09341 V) i
360.67 mmol, 1.104 eq) followed by acetic anhydride (35.007 g, 342.90 mmol, 1.049
eq) while maintaining the temperature at <-30°. The mixture is stirred 15 min at -
380°, then allowed to warm to 20° over 1 hr. The mixture is stirred at 20-25° for 8
hours, then the precipitate is removed by vacuum filtration throﬁgh a medium frit
5 and washed with THF (175 ml). The filtrate is concentrated under reduced pressure
to and toluene (195 ml) added. The mixture is concentrated under reduced pressure
to and toluene (250 ml) is added. The mixture is concentrated under reduced
pressure and toluene (250 ml), methanol (40 ml) and ethyl acetate (10 ml) added.
The mixture is cooled to -20°, seeded, heptane (200 ml) added at -30°, the mixture
10 cooled to -33° and the precipitate collected by vacuum filtration, washed with
heptane (100 ml) and dried. This solid (44.818 g) is dissolved in toluene (250 ml) and
methanol (120 ml) and concentrated under reduced pressure. The mixture is cooled
to -30°, seeded and heptane (180 ml) is added the precipitate collected by vacuum
filtration at -30°, washed with heptane (100 ml) and dried to give a solid, mp = 50.1-
16 52.8°% TLC (silica gel; methanol/methylene chloride (6/96), iodine char) Ry = 0.28
(single more polar spot identified as 1.1 wt% triethylammonium acetate by NMR);
NMR (CDClg) 2.08, 8.83, 3.54, 8.95, 4.73 and 6.98 §; CMR (CDClg) 23.01, 43.32,
46.48, 70.72 and 172.87 §; MS (CI, NHg) m/z (relative intensity) 154 (34), 152 (100).
EXAMPLE 11 (£)-Glycidylacetamide (VIIIB)
20 To a solution of (+) 1-acetamido-3-chloro-2-propanol (V, EXAMPLE 10, 10.344
g, 68.24 mmol) in tetrahydrofuran (21 ml) at -40° Is added a solution of potassium t-
butoxide in THF (1.0 M, 66 ml, 656 mmol, 0.95 eq). The mixture was warmed to -20°
and stirred for 15 min then cooled to -37° and silica gel (18.5 g) is added. The solids
are removed by vacuum filtration and washed with ethyl acetate (1,000 ml). The
26 filtrate is concentrated and the precipitate removed by vacuum filtration. The
filtrate is concentrated and heptane (50 ml) is added. The mixture is seeded,
sonicated, and the precipitate collected by vacuum filtration, washed with heptane
and dried in a nitrogen stream to give the title compound, mp = 34.6-37.3° TLC
(silica gel; methanol/methylene chloride (6/95), icdine char) Ry = 0.24; NMR 2.01,
80 2.59, 2.80, 8.10-3.18, 3.24-3.29, 3.7-3.9, 6.19 §; CMR 23.07, 40.67, 45.19, 50.61 and
170.54 3.
EXAMPLE 12 (+)-N-{[3-(8-Fluoro-4-morpholinylphenyl)-2-o0xo-5-
oxazolidinyljmethyljacetamide (X)
To a solution of ()-glycidylacetamide (VIIIB, EXAMPLE 11, 0.1571 g, 1.865
86 mmol) in THF (1.63 ml) at -78° is added N-carbomethoxy-3-fluoro-4-
morpholinylaniline (IX, PREPARATION 2, 0.4358 g, 1.71 mmol, 1.26 eq) and lithium

20



0 11, ¢ 15 X2 CH2 C-HOH)-CH2-N / | (IVC) C O 20 O 11 Roxe NHCO 0-C'H CH2
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FEe Z~o0z 32 wWoAdMI3 . An (S)-secondary al cohol of fornmulrcT{Ushetbds4

Xz- CHZ- C-H( OH~CHZ- NH- CO-RN (VIVA) 5 where RNis C--Cs alkyl, and X=is O,

Br, p-tol ueneshutdxiiey.1287 griB83 mophdriglegl | Thengactio® mivnreds tehatirrad aod di ng t o

11 1 T o B o oS00 it LN i 1
(S) - | - acet animaspholinyighenyl)-29xo-§-oxagplidi cetamide (retention time = 0.97

min; method B; Stationary phase: 4.6 X 250 mm Zorbax RX C-8 column; mobile

5 phase: 650 ml acetonitrile, 1.85 ml triethylamine, 1.30 ml acetic acid, water

sufficient to make 1000 ml; flow rate: 3.0 ml/min; UV detection at 254 nm). The

title compound is isolated by means known to those skilled in the art,

EXAMPLE 13 (S)-N-[[3-(8-Fluoro-4-morpholinylphenyl)-2-ox0-5-

oxazolidinylJmethyllacetamide (X)

10 Step A: (8)-N-(2-Hydroxy-3-chloro)acetamide (VIIIA)

Following the general procedure of EXAMPLE 10 and making non-critical
variations but starting with (S)-1-amino-3-chloro-2-propanol hydrochloride (V,
EXAMPLE 1), the title compound is obtained.

Step B: (S)-Glycidylacetamide (VIIIB)

15 Following the general procedure of EXAMPLE 11 and making non-critical
variations but starting with (S)-N-(2-Hydroxy-3-chloro)acetamide (VIIIA, Step A),
the title compound is obtained.

Step C: (S)-N-[[3-(3-Fluoro-4-morpholinylphenyl)-2-oxo-5-

oxazolidinyllmethyllacetamide (X)

20 Following the general procedure of EXAMPLE 12 and making non-critical
variations but starting with (S)-Glycidylacetamide (VIIIB, Step B), the title
compound is obtained.

EXAMPLE 14 (S)-1-Acetamido-2-acetoxy-3-chloropropane (VIIIC)

Following the general procedure of EXAMPLE 3 and making non-critical

25 variations but starting with (S)-1-Amino-3-chloro-2-propanol hydrochloride (V,
EXAMPLE 1), the title compound is obtained.

EXAMPLE 15 (8)-1-Amino-3-chloro-2-propanol hydrochloride (S)-(V)

Following the general procedure of EXAMPLE 6 and making non-critical
variations but using (S)-1-phthalimido-3-chloro-2-propanol (S)-(IVC, EXAMPLE 4)

30 the title compound is obtained.

21



5. A.compound selected froman (S~protected al cohol of fornmula (I1VA), a
“(S) pht hal i m de al cohol of fornmula (IVQC) a (S}-phthalimde epoxide of
formula (1VD) and a (S)-imne of glycidylamne offornula (1VB) 15

X2- CH2- C* H( OMP9ZR4393NCH- Xf| (1 VA) O C X2' CH2-C H(CEty- CHzZ H‘VI‘IUSS'!(/?IOQF:F FEBZQMQ
O H2G-CH CH2 25 O H2C CH -CH 2-N=CH -Xa (I1VB) 30 where Xo is phenyl’,"

o- hydr oxyphenyl, o-nethoxyphenyl or cHE&RRéxyphenyl, and X2 is as defined in
claim1l. AMENDED SHEEN ~ iy 4.~ 2,6 FFB~,2~~2 .. , ,. ", ,. 33 6.
A conpound according to claim5, where 7Co is phenyl or o-hydroxyphenyl and
Xz is . 7. A conpound according to claim5, which is
(S}-1-benzal i m no-3-chl oro-2propanol or
(S)-1-phthalimdo-3-chloro-2-propanol. 5 8. A process for the preparation
of a (S)-3-carbon am no al cohol of formula (V) XZ-CHZ- C-H( OH~CHz- NH + (V)
where XZ is as defined in claim1, wWekXoonprises: 10 (1) contadling a
non-ni trogen adduct of formula (n O=CH Xa (lI) where Xo is as defined in
clean 5, with aqueous anmonia in the presence of an (S)15 protected-epoxide

of fornmula (~ O X2-CH2-HC CH2 20 where X~ is as defined above; and
+

10
NHg (In
15 +
X,-CH,-C *H-CH,,-0*- (I
20
X5-CH,-C"H(OH)-CHy-N=CH-X,, (IVA)
N
25
X,-CH,-C H(OH)-CH,-NHg* \))
30 Y
-0-CH,-C**H.CH,-N=CH-X,, (IVB)
35
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. 4 )
(2) contacting the reaction mxture of step ( 1) with acid. 9. A nggaﬁw
for the preparation of an (S}-3-carbon am no al cohol of fornula (V) as
defined in claim8, which conprises 2 5 ( 1) contacting phthalimde with
an (S}- prot ewdegkempoxi de of forrmula (1~ as defined in cl acomBosioess he
presence of potassium phthalam de in DIiviF or DMAC, to give an
(S)-phthalimde al cohol of fornmula (¢iyART8s defined in claimb5; and (2)
contacting the product of step (1) with aqueous acid. 10. A process
according to claim8 or claim9, where XZis . 3 0 11. A process
according to claim8 or claim9) where the (S}-3-carbon am no al cohol is
(S}-1-am no- 3-ct ~l oro-2-propanol hydrochl ori de. 5¢¢ ,.~ .", ,...85 F~~
zooz .:, 34 12. A process for the preparation of an al cohol according to
any of clainms 1 to 4) which conprises contacting an (S)-3-carbon am no
al cohol of fornmula (~ as defined i npkthalimid8 with an acyl ati ng ad¥ht
sel ected froman acid anhydride of the fornmula QU CORN) Z where ~RN i s as
defined above and an acid halide of the formula RN-CO X, where X4 is O or
Br and RN is as defined above) with a tri(Cd-Cs al kyl)am ne. 13. A process
according to claim 12, where the ttialkylamne is triethylamne. 14. A
process fBr t he production of an (S~oxazolidinone of formula (3~
lce,-RINGCH -NH CORN (X) to 15 20 25 30 where RNis C~--CS allryl) and R~
i s phenyl substituted with one F and one substituted am no group, which
conprises: (1) contacting a cajfempt¥rodafof-nula (TX) R-, - NH- @O CHZ- X~
(I'X) where R~ is as defined above, and Xl is: (A d-('-~o0 alkyl, (B) C3-C
cycloal kyl) (C ~-optionally substitutgd with one or two of C -C3 al kyl, F,
ad, Brand I, (D CHZ~H CH2-, (E) CHa- ligCH2-, (F) (CH~C~:HCH -, (Q
CH~~-, (lig ~-CH-: H CH=-, \\

C
/

(IVC)
Xg-CH,-C*H(OH)-CH,—N, @
c
/
O/ N

20

X,-CH,-C H(OH)-CH,-NH* W

25 \\

¢
/

-O*-CH,C*#H-CH, —N_ :@ (VD)
c

-23-



(I') =-CH2-optionally substituted on ~- wth one or two of d, d-C alkyl,
“NOy CN and CF3, (J) 9-fluorenylnethyl, (K (d)3CCH=-, (I,)

2-trinmet hyl Suyl et hyl , C ey e e Lty ~16 FEB, 2~U2 , . " [ 3

"' 35 WO 99/24393 PCT/US98/20348 FEB 2002
(lvl)cp-CH -CHZ-, (I ~1-adamantyl, (O (cp)zCH, (P)CH----CC(CH3) 2-, (Q 2-furan
yhnet hyl , (R)i sobornyl, or(S)ywth a HARYT Cm de reagent selected froma

pht hal i m de al cohol or epoxide offonmula (1VC) or (I1VD) as defined in claim
5, to give a ring-phthalimde conpound offormula (3~) 5 10 15 Rox, - RI NG CHZ
where 1:~ is as defined above, in the presence of a lithiumration and a
base whose conjugate acid has a pK, of greater than 8; (2) contacting the
pr oduct o% step (1) with aqueous acid; and (3) contacting the reaction

m xture of step (2) with an acylating reagent and r triallrylamne as
defined in claun 12. 15. A pr dedd-€ HOEMEHpMNFIct i on of an W)
(S)-oxazolidinone of .formula (X) as defined in claim 14, which conprises:
(1) contacting a rbamate of forrmula (13~ as defined in claiml1l4 with a
(S)protected ohol or (S)-3-carbon protected-epoxide of fornula (1VA) or
(1'vB) as defimed in claim5, in the presence of a lithiumration and a base

whose conjugate acid has a pK, of greatjer than 8, to produce a
(S)-protected|oxazolidinone of formula'(Xl ~ 20 25 R~, -RI NG CH2- N=CH 3Co (3~
30 where Xo i$ as defined in clain15 and Ice, is as defined in claim 14;
~; , ~~.|FB~,~0~ , 36,CHy-C H(OH)-CHy-NH-CO-Ry (VIIIA)
N
15
-0*-CH,-C™*H-CH,-NH-CO-Ry (VIIIB)
20 4
X,-CH,-C"H(0-CO-Ry)-CHy-NH-CO-Ry (VIIIO)
25
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(2) contacting the reaction mxture of step ( 1 ) wth aqueous acid) to

" produce an (S)-oxazolidinone free amne of fornmula (7Q1) R~,-R1NGCI—%-J&—12
(X1Zl) 5 where R~, is as defined above; and (3) contacting thg% [

step (2) wi tWMO¥R4¥y| ati ng agent as defined in claim 12 PEHUS bcess for
the production of an (S)-oxazolidinone of fornula (X) as defined 1 o.in
claim 14, which conprises ( 1) cont@B&RE a carbamate of fornula (T3~ as
defined in claim14 with an (S)3-carbon am no al cohol (~ as defined in 8 in
the presence of a lithiumration and a base whose conjugate aad has a pK,
of greater than 8, to produce an (S~oxazolidinone free am ne of fornula
(X>B) as defined in claim15; and 15 (2) acylating the (S)-oxazolidi none
free amng (XI11) with an acylating agent as defined in claim12. 17. A
process according to claim15, where Xo is phenyl or o-hydroxyphenyl. 18, A
process according to any of clainms 14 to 16, where R~ is

3-fluoro-4-[ 4- (benzyi oxycar bonyIRg| ~-NHE0-0a0HyX | phenyl, 2 0 (X

3-fl uoro-4-(4-norpholinyl)phenyl or

3-fluoro-4-(4-hydroxyacetyl pi perazi nyl)phenyl. 19. A process according to
clainms 14 to 16) where R ~ is CH . 20. *A process according to any of clans
14 to 16,yowhere X~ is H 21. A process according to any of clains 14 to 16)

A o 1 A Sl 0.

(#_ H. PP P????=2????????~~~~~~ ???l ’?’?’?’?’?’?’?’?’?’?’?’?’?’?’?’?’?’?’?’?’?’?’?’?p’?’?’?’?’?’?’?’?’?’?’?| ’?l

P~ P AB~G~~~ P~ 23 TSR T NATORG?| ?~~~~~~~~ 2IVHIB)~~~?>7777
PSSPV~~~ ~~~~ 0?0~~~ <??2???7?7?, ) -W*Y

ek{upj e_YT] caV] cal] ca] cal] ca] caU] cal] c

a] c<al] c<a] cRa] caV] ca] caV] ca] ca] ca] ca] 4] ca] ca] ca] ca] c”a] ca] ca] ca] c*al] ca] c
ajc ajca 0;

- YI 8PZ?X- <Qay}wgkf " [ UPj ] cay] ga]. F-IN Whe. ay] ca] cay a

UV] ca] ca;li)ca] caV] ca] cal] cz’ﬁg@% ?a g@%%%ﬁéwﬁl“ Wéj

UV] caV] caYca] caV] ca] caV] ca] cay&78GQ

1T $$9& ** ++++, 146466{ vpkf " [ Ucal] ca] ca] c*a] ca] cal] ca] c"a] ca] ca] ca] ca] ca] ca
]c~a] caU] calU] ca] c a] caV]ca]ca]ca]caV]ca]ca]ca]calca]c"a]ca]calca

;. <<==AAAAAAHHS$I al $M) M+ VB VNEM\ZRipk-RINGICEHL INBE-EPeRNJ| caU] ca] ca] ca] caf¥da] ca] ca] ¢
aU] cal] ca] cOa] caU] caU] ca] calU] ca] caU] ca] cal] ca] cal] ca] cal] cal] cal] ca] cal] caU
] caNOP=QgT2VWW\W\VV,

VWKYXYt Zuzzz! [ $[ Z[ PA\ A { _r™ "7 " ~ysnhc] WRkf " [ U] cal] caU] ca] cal] ca] caU] ca] cal] ca
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Ul c"a] c"aU] ca] ca] c”aU] cal] ca] caU] ca] caU] ca] caU] caU] caU] c"a] cal] ca] ca] ca] ca]
"calca " 0b<bj kkkkkk MmmvhnwwwwwBx8yy5z Czz2{ { } xr mhb] Wkf " [ U] cal] calca

a] cal] ca] cal] ca] ca] cal] cal] ca] ca] ca] cal] ca] cal] cal] caU] ca] c"al ca]k %ﬁm
ca] ca] caU] cay@sdRa{ {{{/| N | | [}]}0}}} ~=~6VX}i#-ytoj e [ VICHIEARYA ca] ca] cal
ca] ca] ca] ca] c*a] ca] ca] caU] cal] ca] caU] ca caU] cal] ca] ca] ca] ca] ca] caU] cal] ca] c
aU] ca] c*a] ca] ca

#ul Y\ 58>~r PR| wr mhc”Ya] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calca] ca]c(a] ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cMa] ca] ca! RUX"1rgl 0' xf\ _bcysnhb] X w
rmhc”~Ya] ] c(a] cal] cal] ca] cal] cal] ca] ca] caU] caU] ca] caU] ca] caU] ca] ca] ca] caU] ca
] caU] ca] calU] caU] ca] ca] ca] ca] ca] ca] ca] caco~[ vj t gahr PS| wgl f a[ U wr mhc~YU] cal] c
a] cal] ca] caU] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] ca] ca] caU
ca] cal] ca] ca] ca] caU] cal] caSvbo~u

vyzuoi c"XR| wr U] cal] ca] cal] cal] caU] ca] cal] cal] caU] cal] ca] caU] ca] caU] ca] cal] c
a] cal] ca] cal] ca] cal] cal] ca] ca] ca] dylf-NHI@GO-8fca] ca" (X)
g6%$0>M-~nLzt oj e ZU] cal] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal] ca] cOaU] ca]
caj] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca! ') 25F! #. 1 +8rt #df vzupj e_ZUz
toj e ZU] ca] caU] ca] cal] ca] ca] cal] ca] cal] ta] cal] ca] cal] ca] cal] caU] ca] caU] ca] c
aU] ca] c$aif c$a] cal] ca] cal] ca] cal] ca] cal] ca8! -/ : H.

56NQ wr mhc”"Yj e” ZU] ca] ca] ca] ca] ca] ca] ca]ca]c c"aU] cal] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] calU] ca] c$al] c$al] ca] ca] ca] ca] ¢a] c
s{$38>DIRTWZ] " | zuoj d"Yj e C ca ca ca] ca] ca ta] ca] caU
]Q;I:-a] ca] ca] caj c!a] c@] Jca] cla] caﬁé'f%‘g?@i@?@a a'll c2!a] c!a] c!a] c!aa'?g>@!([ ~]
1Y _zupkfa[ U e ZUU cal] ca] ca] ca] ca] ca] ca] ca] C ca cal] ca] c”aU] ca] ca] ca] cal]c
a] ca] ca] ca] ca] ca] ca] ca] cral] cal] ca] cal] ca] cg] ca
- Pq!: ?BQ 18vy{vql gb] Xj e ZUU] ] ca] ca] ca] c aa] ca] ca] cal] cal] ca] c
a] calU] ca] ca] ca] ca] ca] ca] ca] ca] c”alU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”a

"*: <Fp), 3b{uoje_YTje Z] ca]c™aU ca] c. a] calU] cal] ca] calU]caUca]c a]Jc aUc
a] ca] ca] cal] ca] ca] ca] ca] caljc aJjcalcaljc”aU gn]c aJc a]calU]ca]ca]ca
bpYghl GS} xsnhb] XSj e] c*a] ca] cal] cal] ca] ca] ca)ca] ca] ca] ca]c
a] caDD] ca] ca] cal] cal] cal] ca] cal] cal] ca] cal] €al cg ca] ca] ca] ca] ¢ )a] ca
I'$. El Vt yvydf zuoj d_YSj eU] cal] cea}- gaLﬂ;eﬁ.bﬂ ‘bq-la] C al] calU] ca] ca] caJca]c"a]ca
] c"al] ca]€al] ca] ca] ca] ca] ca] cal caU] ca ca] e ajJ cal ca
TUUYsvuVt yvydf zuoj d_YSj eU] caU] ca] caU] ca] calf ca] caU] caU] cal] ca] ca] ca] ca] c"a]
ca] ¢c"aU] ca] cal] ca] ] ca] ca] ca] ca] ca] cOa] cal] €aD] caU] cal] ca] caN| ] >FS109B&' () - ;
Ul0YB& ()-'k MO% e & ()-IMLOYB& ()-J!'['F (10% B B& ()-z aF
(109%#& ()-z-W*zX6! F 1 1098BB& ()-!'u I 10%& ()-!110%& ()--10% & ()-!" 10¥BB& ()
-1110%c& ()-*% wWJ3'Y 109BB& ()- !8 10%BB& ()- '8 10%##& ()- !'v’
10%CpC&' () - !'< 109BB& ()- ! 109BB& ()~
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1. An (S)-secondary alcohol of formula (VIIIA)

10%& ()-]1vydEbC

(VIIA)

where Ry, is C,-C; alkyl, and X, is Cl, Br, p-toluenesulfonyl or m-nitrophenylsulfonyl.

2. An alcohol according to claim 1, where Ry is CH,.

3. An alcohol according to claim 1, where X, is Cl.

4, An alcohol according to claim 1, which is (S)-1-acetamido-2-hydroxy-3-

10  chloropropane.

5. A compound selected from an (S)-protected alcohol of formula (IVA), a (S)-
phthalimide alcohol of formula (IVC), a (S)-phthalimide epoxide of formula (IVD) and

a (S)-imine of glycidylamine of formula (IVB)
15 X,-CH,-C*H(OH)-CH,-N=CH-X,

o
\

o3
x:‘CHz-C.H(OH) —CHg_N

20 I/

o]
HgC—CH—CHz—
25

o)

HaC—CH—=CH—=N=CH—X,

30

(IVA)

avo)

(avD)

(IVB)

where X, is phenyl, o-hydroxyphenyl, o-methoxyphenyl or p-methoxyphenyl, and X, is

as defined in claim 1.
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1098 (- 2v. 5 Rovize SR vERSide o Bim s h0h T S ptebimter gt - >
propanol or (S)- 1-phthahxmdo-ii-chloro-2-propanol.

s 8. A process for the preparation of a (S)-3-carbon amino alcohol of formula (V)
X,-CH,-C*H(OH)-CH,-NH," V)

where X, is as defined in claim 1, which comprises:

10 (1) contacting a non-nitrogen adduct of formula (I)
O0=CH-X, @

where X, is as defined in claim 5, with aqueous ammonia in the presence of an (S)-

15  protected-epoxide of formula (TIT)

0]
Xz-CHz-HC{—-\CHz ()
20
where X, is as defined above; and
(2) contacting the reaction mixture of step (1) with acid.
9. A process for the preparation of an (S)-3-carbon amino alcohol of formula (V)
as defined in claim 8, which comprises
25 (1) contacting phthalimide with an (S)-protected-epoxide of formula (IIT) as
defined in claim 8 in the presence of potassium phthalamide in DMF or DMAC, to give
an (S)-phthalimide alcohol of formula (IVC) as defined in claim 5; and
(2) contacting the product of step (1) with aqueous acid.
10. A process according to claim 8 or claim 9, where X, is Cl.
30 11.  Aprocessaccordingto claim 8 or claim 9, where the (S)-3-carbon amino alcohol
is (S)-1-amino-3-chloro-2-propanol hydrochloride.
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where Ry, is as defined above and an acid halide of the formula R,,-CO-X, where X, is
5  Clor Br and Ry, is as defined above, with a tri(C,-C; alkyl)amine.
13. A process according to claim 12, where the trialkylamine is triethylamine.

14. A process for the production of an (S)-oxazolidinone of formula (X)

R -RING-CH,-NH-CO-Ry, (0,9)
10
where Ry, is C,-C; alkyl, and R, is phenyl substituted with one F and one substituted
amino group, which comprises:
(1) contacting a carbamate of formula (IX)
15 R o-NH-CO-0O-CH,-X, [¢5.9)
where R, is as defined above, and
X, is:
(A) C-Cyalkyl,
20 ®B) GC;-C,;cycloalkyl,
(C) ¢-optionally substituted with one or two of C,-C; alkyl, F, Cl, Br
and L,
®) CH,=CH-CH;,
(E) CH,-CH=CH-CH,-,
25 (F) (CH,),C=CH-CH,-,
(G CH=CH,
(H) ¢-CH=CH-CH,-,
@ ¢-CH,-optionally substituted on ¢- with one or two of Cl, C,-C,
alkyl, NO,, CN and CF,,
30 6)] 9-fluorenylmethyl,

®) (CC-CHy,
(L)  2-trimethyisilylethyl,
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where R, is as defined above, in the presence of a lithium cation and a base whose
conjugate acid has a pK, of greater than 8;

20 (2) contacting the product of step (1) with aqueous acid; and

(3) contacting the reaction mixture of step (2) with an acylating reagent and ¢

trialkylamine as defined in claim 12.
15. A process for the production of an (S)-oxazolidinone of formula (X) as defined
in claim 14, which comprises:

25 (1) contacting a carbamate of formula (IX) as defined in claim 14 with a (S)-
protected alcohol or (S)-3-carbon protected-epoxide of formula (IVA) or (IVB) as
defined in claim 5, in the presence of a lithium cation and a base whose conjugate acid

has a pK, of greater than 8, to produce a (S)-protected oxazolidinone of formula (XII)
30 R..,-RING-CH,-N=CH-X, xa)

where X, is as defined in claim 5 and R, is as defined in claim 14,
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(2)  contacting the reaction mixture of step (1) with aqueous acid, to produce

an (S)-oxazolidinone free amine of formula (XIII) ‘
R,,-RING-CH,-NH, (X1)

where R, is as defined above; and
(3)  contacting the product of step (2) wi;h an acylating agent as defined in
claim 12.
16. A process for the production of an (S)-oxazolidinone of formula (X) as defined
in claim 14, which comprises
(1)  contacting a carbamate of formula (IX) as defined in claim 14 with an (S)-
3-carbon amino alcohol (V) as defined in 8 in the presence of a lithium cation and a base
whose conjugate acid has a pK, of greater than 8, to produce an (S)-oxazolidinone free
amine of formula (XIII) as defined in claim 15; and

(2) acylating the (S)-oxazolidinone free amine (XIII) with an acylating agent

as defined in claim 12.

17. A process according to claim 15, where X, is phenyl or o-hydroxyphenyl.

18, A process according to any of claims 14 to 16, where R, is
3-fluoro-4-[4-(benzyloxycarbonyl)-1-piperazinyl]phenyl,
3-fluoro-4-(4-morpholinyl)phenyl or
3-fluoro-4-(4-hydroxyacetylpiperazinyl)phenyl.

19. A process according to claims 14 to 16, where R, is CH,.

20. A process according to any of claims 14 to 16, where X, is H.

21. A process according to any of claims 14 to 16, where X, is Cl.



