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CH2- NH- CO- RNP&F-cRiEe eg‘a"(&% th conmprises (1) contacting a carbarmate
of the fornul a (UX)patent 8,6564,2A8ckwlvses thé symthesisivf Salkogtmethyl-druyla base whose
conjugate a hﬁlsti@@é? Sxc2bifi e OE LRALRIM LHAHIARMEG ByclithtRh @FlUCE an

(S)-oxazolidinone free amne of the forpula (XIV), and (2) acylating the
(S) - osazol i hIREREFPRRALS o The Rreert ipventio fdillsys insthat-the spbstituent atfbe Sp) ect ed from
t he groupo ceestiat isragylaminan aci d anhydride of the fornula QCCO RN)2 or an

acid halide of the formula RI, Atal kyl ) am ne where al kyl is
Cl-Cs. DETAI LED DESCRI PTI ON err esent invention includes
bot h novel i nt erRiselpsed dsam(frsesprsiasy alechol of dormulp(YIHLA), &p &S)mperdecali on of

commer ci al | Yorhﬁ%ldl(av’MItB)ﬁ @,B@custedbmﬂemammo?%d (Sﬁpz(ofécw@aﬁom ofcdnebnov?I (1%
processes i g _se i . nd .i e.r i on., Q .car bamat e

with either §‘§“‘(‘g‘~ e%%%éégggﬁ’gg’h‘gﬁ 3‘(“%?1\?1?\{°’8P1a(‘§?1@p%”~§%'?é;§]1ﬂ%§) or

(S) - est eis (vpdxtGe of orprubd ), enS)dnineot gydidyiagingtof fomulel (B can ) acti ve

(S) - oxazol i gitmenaidtker ot ({VS)and An ISR AL R OEYHShd Snids albteRdiatkeor

phar macol ogifcalu%lyw)ti ve (S)-oxazolidinone 35 CH2-CO-R (X) is set forth in
CHART H and TV eS'reaction of as isocynate ~ with a (S~secondary al cohol
(VIVA) to give tHeo dighlosedisce proessmifor texpyypaxptioniofadSkdreanban amio gleghplBs 200Z WO
9ﬁ24393 PCT bﬁ@xl% If&Q;Q@élt m%ﬂshsl c¥mprists fi)géﬂf&ﬂinrg% nbh%g h ?m9$f6}&;ur1]a o
phar maco] ogi.cally active -oxazol i di nonell i 2< N ee carbon
P e ogentC ot Hithanies AEmee ) & e @s%mfaflfmaﬁ?s&-awﬁiﬂv@a% cAfgtlanc,  de
(VIVB) and (IB) ard {2 rcorthiting G)e reactiopenighuwelefcted (nwithvacidli f f eret ways. This 5

I L ag rrem] }or oduces,hife a%smseaqut asfoeédssg‘ﬁrmplgnasﬁa& fr}‘ant@ﬁat.%&%qtm& nonet ring,
e netnylene carpon _ato cne ner 0 as we s.tne niLtrogen atom
attached to#??@?ﬂg‘gﬁ%r@?@@ﬁg ; cwsf F@é‘%?ﬁ@ﬁ%@d«gﬂ”{? ai ni ng
fragments (ST witbrddBypratectefrepoxidvlof/MyiuiaSITep the mreseadslf bBlassna ( S) - est er

(VIT1C) 2 epihodescin 3P bHDRAC g@%ﬁspﬁﬁﬁaﬁaagapwo&ﬁlf&v RT A

di scl oses a &ess to reae#ﬁe(sg)-;%-carbona no al cohol ( fromthe
(S)-X2-epoxF’g‘£ qunlti”t‘BSf%f‘Fg‘P’a"r‘fB _shen (1LHith agesqessit ng adduct (1) and anmoni a
(V) as the sour ceiditfonnlly diecjesed islanprodees fofStheXfitemmpatiba of b lsécondaamdlcaHoher
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It is immaterial whether the acid is organic or inorganic. The (S); 2@@2@@”

am no al cohol becones the cation and the nonproton portion of the %1

the anion. For exanple if the mxture is acified with sulfuric acid the

(S) - 3- car borW@M24¥3al cohol (~ is obtained as the sul f at e P§A[USI21H¥E nat ure

of the anion is not inportant. 5 CHART B discloses a way to prepare the

desired (S~3COdnbefiformla ) ahichrrempriags (P contacting asearkamat) of formumdXde (111)

?ﬂ)us' ng admthra Wﬁéa{ﬂbﬂ?ﬂ@ﬂﬂﬁ?ﬁfl‘k) orwh&;bmms'egﬁéelo@&e not an}mmt a
i s nee nal step, O e proce e e rodyct of step

bhe’ i 5° cont aor BRI i he Birasiet P s cAHoP GRLA baf Yiese COEREGR] be

hydr ochl ori chasmprdzfrgneatu)thkqdbout Bdﬂbgontamﬂgmhemraductpfstnblﬂbmmjl fonl c aci d.

10 CHART d al cohol

(~to thegcor resFo r 2‘% %icz%gg%n QC&B rgE‘EPVI aA) E 2é§9ep§m geg (YI'l >B)

or (S)-esterof(te 285?1‘%/%‘?‘% °(9fu18tf%mf“$R 234 3| cohol (VITIA)
to the correﬁ-nanyloamn(ﬁ):erepnwl #eC(041118) and (S)-ester (VIIIQ

Corf espondi (T;f%seﬁﬁﬁ brdebPefeepcnd B B RO &8O BNEGLE | ¢ ohol

(5) is reactgg -Riy of thefpiwp (0 JThicheppHeqs Y cpriaefing:a eawaaeofathe aryl halide
ork | fif:)e/lj :'Blrf(])h%/ﬂiérhﬂe (D &eth %ﬂp&iﬂd@&le&l-ﬁt&%m(lﬁe gﬁﬂb&déﬁﬁggdﬂ%[@) Bﬂ@é&&da y tionzJ hose

S

reagent be sal]e] e °fdh?§%1‘ﬁ @ gr ouf)S)gocﬁléb%nB)% ﬂ‘#&aﬁha?%’e? “P ‘#‘?8 of the
formul a 0( COinFthe presegise plea iy catjon @pd 4|brge W}éﬂse eﬂmmteohcidahas@aﬂ‘qfoft he formul a

R1, 1- CO- X4 Whester thniabout @l to pBodQte a @)-pedwea &uoﬁaahkﬁd g faﬁm!l@@tl?) al kyl is

Cl-C5. It is erre t hat RI1, aIk a X4 i,s isS nore
oreforred t HAl SR imeRbE Bapg® Pa i ok P Fae Ao AR 4 PrsSen st B | s

pr ef er r ed5t hexezdlifimonefree aming df the doriperlayEEH) @ddwmm thalpradnetaf stepl y, t he
(S) - epode (\(bHv@aﬁeeylmgcu@wdaeete&)ﬁoms&yoeﬁc&fmﬁﬁgeof(é)acﬁ%s arfddl 11 C) with

(33 car bore 471 HE-4P LEFARap. o cﬁhﬁﬁ%hﬁ%s?e%ﬁ&&?ﬁﬁmté‘% hiing

(S)-ester (\llslat@fwabm@ndenn(ﬂkyﬁammmrmmdscijéswherpﬁomume) see
EXAMPLE 8. TH@néSatepoxi de (VII1B) can be produced fromthe corresponding

S~ I ol (VIV t { id THF
t 20, de éx;‘ll%?%eoaa% afiopetie s preess &5 b pfcop oLt Bhdlom WPy can b
t ransf or ned CHy-NHECGBpnob thecforyoudal (Xgviidr eesipeises (1l coiiacting & ealdnmaterofni t h t he
acylating r 89 ?d?ﬁ:%laQb@QH %ﬂaw& 2 1Emmt &fiod Ad ssss% wHodé Johﬁgat? lalia! S

preferred t ij IS - |scI ses process o reactl ng a

car bamat e of aPHé’ S gisp ’mm@@weﬂ s(1°¥6’° Weéfef"ﬁé\m"t
('S) - secondarfyroaile GO, ap¥| 2Ahacyldting th&S)Sdpeasolérinodk ifileBhmire Q{H}'—)&aﬂﬁin (VI 110 to
produce bhe GﬁgS&QEpéeMteﬁ@ouﬁﬁ ukq .fgegﬁg%ﬁaﬁ& (iRyRbiad Pine The

carbamat es (| are knpown to t rnt art "qQr can be readily
prepared fr SRR RCLE N 20l %?fdd%ﬁﬂ‘}%ﬁrg vhood adgialndgming t he” 2
7 F E 8 2002vhaf2 mylaaeeespcw U898/ 20934 art. It is preferrred that X is
-H Ray is phenyl subst : > n,lnmnlnmuu tuted am no groug.
Substituted am no groups “he e 4-( arponyt ~ _1pi ger azi nyl)

4- nor phol i . nyl aheP nrewa%n&méewwa#awﬂﬂwm@w g preceyseriusefdt 0 ~~ i s
3-fl uoroge- [mmmmchmmmnymwwmsewmmdnkmhawhcsqx Onb bfieo-4- (4 5

mor phol i ny| )q%gfggy&mlmts&gmﬁ TRt B oxdfl lV8adilih 5Fy ERERENe 1) bV 110

VIIIb or VII € reac ase. The

nature of weither 8 &)-feepndary #@al (VdgA) e'dé%wmﬁe W@Bép:r @hgstetrﬁ@é@ teo
depr ot onat e p&&ﬁc&ﬂi&b&’i&b&ltﬁﬂ@@huﬁ%ﬁ@ﬁﬂﬁ &ﬁses)emoﬁdﬂ&&e- ccc&RgOﬂJ ugat e

acid has a o] eater than Preferr de”conpounds
sel ected frg%?t hés%ro%‘g roEong] rfﬁ ltj%ﬁ‘lﬁl%acgl"ﬁj @3 Bfre thru
seven cafboHy@rB; Bds paydertein QHAR? [F) ansldgvdines y¢acuordoftanbmcydatezaﬂﬁlam ons,
tri(al kyl) amiihes(Snb&bsdatPRlcsokimay Q%e'tﬁe {9)2ermdatbitd! &) GARAR uRh OB,

conj ugate base of the carbamate (11)) DBU, DBN, N-nethyl-piperidine,

N- net hyl norpholine, 2,2,2-trichloroet bo ~de and 20 Cl13C-CH2- O ; nost
preferred bases are where the base is al kogy 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 potassium bases in conbination with a lithiumsalt
(such as lithiumchloride or lithiumbrom de) can be used form ng the
l'ithiumcation and base in situ. The nature of the solvent is not critical.
Oper abl e solvents 25 include cyclic ethers such as THF, am des such as DW
and DMAC, am nes such as triethylamne, acetonitrile, and al cohols such as
t-amyl al cohol and t-butyl alcohol. The choice of solvent depends on the
solubility of the carbamate (1 X) and the three carbon unit (VlaA, VILtb or
VI11CQ ‘as i's hovva to those skllled |n the art. CHART E dlscloses the

. Y b1 [T n - o P~ M~N~N T 1




8 2 ~ F Es 2002 WO 991 24393 PCT/ US98I 20934 to produce the ‘
(S) - oxazol i di none- CH2- NH- CO-RN ( X) product which has phar maceutical 2 7 FEB 2002

utility. These processes are the sane as those for CHARTS D and E or are
wel | known W8% ?’ﬁﬁ% skil | ed in the art. CHART G discl oseE°VH&¥%¥ction of

t he carbamate re W|thth 3-carpon am oaI hol (V) to
give the (Sf¢ a&& %%‘Pfﬁm?fg Hej coprgspg pléa#ngﬁ IWF‘@Y] l(é} %fed to give
t he (S)-ozafdliGN-Rod- CH2- NH-CORN (X) These processes are preforned in
the same manner As RiL\ ﬁa%@ i ARES) eaction
of teh isoc nate_%XI ~ WHBh S) s ndar al co )?%/CFVA to give tL

(S) - i nt er medfepexigetV R Hgﬂlq)rcaméqwm d imtwqditfargt ways. This
(S)-oxazd i &la@ﬁ&tﬁ-pﬂ:ﬂ:cé&%&@vﬂdjéc@t,caﬂm abos AP EsSox@zoliBindnelrifg, tReHART |

di scl oses a s rocess of
CHART E use eggge%r g%bgp%% H édﬁ'ggprocess Cﬁwﬁgﬁ%ﬁaﬁsﬁocynate
(XI'V). The tm)methylons srapmomeseiireeaarhon %@efmntwsl@mn&sé&be useful as 15
antibiotic BJ&&:E&W&U&H@@IHA) Thepohadd (VIIBGE (8Pt XPiIRT)akrée progudagl ow are for

the terns as usec ou | i re docunment including both the
specificati o?\°°an ttQ}r‘ &Qy"ts °}¢%Nﬂ ONS FOR FORMULAS AND DEFI NI TI ONS OF

V~| ~S 2010The cheFHART Af@chmsaspm@pﬁ@wm@e&%)ra eamoncesripoainahel & nol ecul ar

fragg\;n:s 'ﬂ'{:ﬁzhﬁeﬁ? G bﬁ&t(m ; tsdn%ﬁsgeﬁ&yntatﬁmgaddlau&qnlaabl e suglstltuents
In additiron 10 ex ed Stru eat ur.e varl apl e
subst it uent §m§‘f’ﬁl s%ﬂc%é}nétr?gé?tg‘}%?é)jﬂ Riaai &P& g\ﬂgﬁ by a nuneri cal

subscri pt) tmpoendsanfplhle)m’éimdh #bindiciRies thah dreaatéms’ mpgked withra gat These

bt esen & or **’e*“*“”'? BRI (AR AT PinglBUER For BEIOR Lohds. For
pres s

exanpl e)Pa 5‘?% %ﬁ?ﬁgﬁgﬁé‘gghbe 8}:) @ET é%%g\?ﬁ?’ﬁ’da’ﬁmﬁnlafe %ﬁhféched to the

formul a CH3k{wusb)thhse Ekiledhin tRe artom darRjeadihubechrepagedfom tcompavpiskewh vari abl e

substi tuent&mtseasmmﬁdxeta& ﬂme&msmk%%ogm&m& Fiy tfien chemi cal

formulas are drawn in @s i on,_ such agmt hose above, var.i abl e

subst i t uent gons@tremcam&ana #%ﬁ% it PEderrer Bab Vo bt ¥ is BHE PRESTAY medi at el y
to the Ieftmixgltse-waheahbﬁorsamsinMﬁbgeemdameﬂ dnfmdadd @htalng shex(S)-VWhen t wo
or nore gongeg d\é?nﬁ%b%f&-ﬁec? s%&ko&-él’xqgtﬁ{ﬂﬁfﬁﬁﬁg Adlqts%dtl %ogﬁrb%nt heses, each

of the conse I ve varlable substituents 1s bon I medi at el y
precedi ng abed tat ifisae piarte Wik capnticmeristllynies Ged-eperigpfEhibReedbenThys, in
t he formul aotawez)anhein&u&uymﬂ (Brproteeted alestotl (1WA ), HBhd db@olpteecedi Nng car bon

atom Al so, F an P%E; ah n atom
nunberi ng, suc aeyns{%%g%gtﬁ%ese car ban el’alltc’%trr%gealrégﬁg@g}o na]{ﬂc?gg's G, 2
7 F E B 2008Hy8008; X prpdugsds ' 533 Sherefors it igpesferableto begin Wigthi nt eger
corresp@sdi erpntiomérivally mids ¢8)-X-epoxidel (e and fhodin @xartivbrericdAlly puepSpsent s the 6
position or QEEQ t,h adition ally
desi gnat ed %1% oS %wggb@bmﬁg%%%ﬁfbgﬁgggggh em stﬂ?{/ Li kewi se the
term"Rs' r@’f?F‘@s’éWF "5 28 fr (2 éegﬁﬁsﬁ‘PW‘(@ﬂ%’eﬂmﬂéﬁb%I ent or bival ent)
at the Cg 5a teOéhanfibiRe¥i cCoahfigupstivon () swrh that wheRbistch®og @forir awn in a
1P6pria gubd

i near { ash QR LERLESHN <3O0 dilbod ch R, BOY B tnd 15 BoQkiomer, 11 O2NEr 2l

represents a
80 Ifone begms any of the chemical sequences of the processes of the present invention

with an optically impure (racemic) form rather than an enantiomerically pure form,
it is apparent to one skilled in the art that the products obtained will be the
corresponding optically impure (racemic) forms.
The (S)-protected alcohol (IVA) is then contacted with an acid to form the
85 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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atoms in the chain. Thus CH3-O CH2-CH(Ri )-CH3 represents a
2-substi t ut ed- 1net hoBypr opane conpound. In a simlar fashion, the sQr?b]tEB 2002
" " represents a double 10 bond, e.g.) CH2=C(Ri)-O CH3, and t he synmbo
represents ¥QP2EP% bond, e.g., HC C CH(Rg)- CH2- CH3. Car BEHY$%880¥ps are
represented in either one of two ways: -CO or =0)-) with the fornmer
bei ng pr ef er Bdgimmpatesipliphether the acid 8 0FERRIC OF ERORESPiLS e (Ryisarkon @ing)
%ﬁhDOUhﬁs or almbmgfdb;aés tjiaé a@mgraha tmﬁbnbﬁtdaneﬁbm&l@ﬁa&mm&hé hiGAI Fdras hi on

us, the conpou -chl or o: i di ne, ca rese
li near fashi E}'ﬁg‘u (o d—;%“x qﬁ’ ra%?!é%m?eaf#f‘ %@’ﬁgt th
at oms mar ked(Viis ¢btainedaas the ﬁlﬁf@t{#}t arbe ngtyrel ofthe enion éhnah itmpertanbsul t i ng | n the
formationgsof a rldmamtnlae%&eewa%o sseshle%ér@ésﬁ@al B13-chftRH RiMo alcohol

bt le:)yml. P Fofie Sept -heererite (IRPoL Bipes Moo Frb o et gy, e

ori ent at i on ROthisisithatigs pe emmpopiat(Hpispieeded. & thelfmal stegoff the peaaéps,twhenent s

attached to &@q,hoa%@m%p%@meeﬁta&lamthqhdeoay%a G ﬁgmmthafme agigt ur at ed
conpounds whi ch have t g bst. i %y& hed t rbon atomwhich is

part of a cytaErehiopie Aydr 9\5"%* F enif aciday be in either
an axi al 10r equatOHART Cﬂsdmtesdmpredesetuo\omweﬂ thé&(8)+8kcarhon athintpglcobslaipe bet ween

axi alUequat or b 5 relative
fo the 1 ng Gnhe hEERnE SHE.ARRY JOMITVITIS s bl A U Bl T2, % e
may |ie in t®aIE) endethe ronversiopiofthe (Bhaseanday alrohok GIHA) tottherpreeerepdingr bel ow

t he |olt aneI (;xso @ﬂol)ndeQVlBIBldb&'(S)Ieb@ﬂﬁme) ﬂésmgsel,abm/@nvé}euetcbfs ea)x<ﬂ|>da; \(/:\Hemhcal
structural fornm such..coppoun u n ichis
"bel ow' anot*ﬁe’f10 ??‘51}%&‘1 C?Sfﬁ oHPE (Paecrn BH%F"% Q@ﬁ“g@ g”g'Tbﬁ’)’t he al pha
(a) conf |1§ur?&¥1F091°dwél(5)ss 4emmeuamrowawammmeagamwm gotted |ine
attachment tyaiiber £31 MhydAdOudder adlatiob Yedctiéh Soydibiohs well knole'to those ". The

cor respondi ngagheLid el é%klﬁ?ﬂf‘%l@&%n%mé&%% ERSALRET LX) b S

identified as being in't aratri on Tt &t ed by an
unbr oken ||rﬁeleeﬁedéreméﬁsr°eaceqﬁehéep dmdmﬂthpfomtua@(@o%tutuent is

hlh valje]ht) ':hﬂxe\‘élk §h€ es.Cralky E‘i&atna&mF amegeitdnefor&ﬁlacn egfzqraméx mﬁbgth in

e defi i on,o0 V. ahl e or ..e var’l abl_e ache 0 a
carbon a §gBr adth%(aﬂ#? S Bher Blaygrler?l %ﬁﬁﬁem%féf’f ®%r 10 2 7
F E 8 2002 wazgmmsga iPCY/ Usggbmrfﬂeﬂw@hmslaﬁezmag@tée@wwnyl gr oup
(-CO) or amwu&%ar@fs%befeﬁédtmsh&dm Fgﬁhﬁ%ex&ﬁbmg@ﬁubstl?uehts a- R
~and |li-R -Kk. n a IV%}t‘ @] var|z€1|1®a |bs dﬂilne ?&r‘%sgst of two
nmonoval ent vanaﬁ‘ﬁ%’%ﬂﬁ%’f §\&reroxde GerLhe shbHnershyreaion of e LSk he

bi val ent varesteb (O} with bakes sfidy am sbdiufi methodideRir ptasgiumsone vari ant t her eof.
In such 855 aaAdRatPelethadolRiAlso tRE €B)s5- daﬂBh ‘akniry ﬁcoﬁ&lt(ﬁﬁéﬁ%ett?aﬂsf&ﬁn%bon atom

to give -C(a; i val.ent variable R~)
-Q(=R6)- is e rrrraRpoc e Ot (VI B Geartiomobar asttic sapaias & % ffeat s, the
t wo nonoval SKAMEBELE 8.bTbe (Hepdxide (¥HIR) can be pfdGuded froR3Ih@ correspondingRB)» 9: D- R6 10,

etc, giving, hﬁ'ﬂﬁ? Plt§m1 i Li kew se,
for the bi var&&rg{é%r ?’%(ﬁ e RL1 b;}ugﬁ‘onﬁwngpom&{&%ﬁg%/g& vg% ?gi’) 210

subst i t uent SXAMPLE 1 1Furthor the (Speecondarizaleqhal{ VIAXqap be Sispsiprmedip theh separ at e
a and B goi e&hraatpomnﬁg $pestat (VEIC)Hy resictign withiethé acyldiing péapemte daadkeda car bon

car bon dOUblagm}gOqurM(éﬁ%tJrl(VﬁiO) ﬁ%&é@ﬁe@ﬂﬁk’%ﬁ&té@@h bonded to a carbon

atom whi ch i's no conYention Ps still used) but

the ac and J3 de@ﬁ@ﬁ'gtq e#éosasffee@mcﬁseareama eesbasngte ofdhe farmyplar | abl ¢ may be
defined as M@-Qt@id@pﬂﬂﬂbﬁbxtﬂ&ﬂﬁ%ﬂ)—&&bﬁaﬁﬂh&dhbi@ﬂkﬁ)hd(ﬁp separat e

nonoval ent d aken,. ther to '
forma bi vaﬁggéﬂmlﬁgzé*%?@f@ %’{88“&{“1?1& it ‘md"gg(é) (R-)H (C1
and CZ def i §dlorQrRy 8 iThe carbamates ( here@emép@aﬁeué;ﬂleémthe arpenrestbevel y) Ri
and R~ may beaddebieparbdifRmlitndvakapduadeby Bbthbds Fdwatd thbke AilfdaGe agk bond
between C1 and CZ or (2) a bivalent group such as oxa (-0-) and the formul a
20 thereby describes as epoxi de. When R and R~ are taken together to form
a nore conplex entity) such as the group -X-Y-, then the orientation of the
entity is such that d in the above fornula is bonded to X and C2 is bonded

to'Y. Thus, by convention the designation "... R and Itd are taken
together to form-CH2-CH2-0CO- ..." neans a l|lactone in which the carbonyl
is bonded to C2. However, when 25 designated "... R~ and R are taken

together to form-CO O CH2- CH2-t he convention neans a | actone in which the
carbonyl is bonded to Cl1. The carbon atom content of variable substituents
is indicated in one of two ways. The first nethod uses a prefix to the
entire name of the variable such as "C 1C4') where both "1" and "4" are
|nt egers representl ng the m ni mm and ma~drrum 30 nunber of car bon atoms in

o o o o, o o o



11 2 7 FEB 2002 WD 99/ 24393 PCTNS98/ 20934 enclosing the "G Q"
designation in parentheses and placing it inmrediately (no int ervenlngEB 2002
space) before the portion of the definition being defined, B I s optional
conventi on MO%2@$P34| kosycar bonyl has the same meaning as @U%ﬁ’m

of the. al Kodft sitgt Brre fher 55 iy o > Geny Cntbld RBRGRT mdng o

0 e al ko o _ a

(C1-C3) al kowbiﬁtu@a)aahmro@efsumﬁtatddasm frptpsgndugest-temyloryrarignil-bm 2 to 6

carbon at o &Q&nﬁwmd@i; 1yl mhwx&yﬂe\:ﬁgﬂs&%ﬂe xmrpmsna%w@t ion allows

ei t her the aln or car bbif®at ons

while the |dé ?‘@WMHHWPFYP‘FH‘I?”S'Q) leﬂllg)qr’}g?nygk’}c‘fﬂ S Prserfd4t o 3 carbon
a’:]oms. dlo? V\:’m-pﬁckmmlblﬂbﬁs me?ﬁamma (aiatid Yheothraelcavbod ayie (VIEDA, Vs bi t ;Jenft ¥ at
the end o zﬁrz%gcﬁeed‘!?ﬂgg% r%?gng Q%M% Witk pRAY t'1‘118 uhate ﬁﬂﬁg&{ guent w

be a notationi correspond to t
nanmeJdesi gndiot exth SQ)‘ﬁESGGfltESFF@“WPQ‘%ﬁ‘QPW%WB‘&I%@%P @rth the
E)E E Ilec?_ : OS\ItS ro&&am@ubasémmoae @hose ltadjugate idxdlhisad’ p@ﬁ%&édﬁt&ﬁh aﬂo’i}: Bl .

atures are |n r refers to
thin-1ayer S’rﬁf Eﬁﬂde ﬁﬂ’&l?défs&g 4 fgﬁg} ougc&ggténq :_fgu d
chr omat 0@ aphy, W@M¢@d§d@eﬁmwmﬁ£h0arﬁw@0 * indicates that the
carbon atomis a&rg@ﬁ&tlonerl c carbon in the (S) configuration. # indicates
that the atons nar FI ) é% e .bonded to each other resulting in the
formati on of a rPAGY ?ﬁcl\lﬁq?’ EPHXEEHARIBHART J as the osazol i di none ring)
a 2,5-di substituuéaﬂkﬂiamnazﬂiemthn@HHIMerdehmd@rbmtm,ornam de. DWMAC
refers to dimet hy&g&@@e%éj&mg}gmpm)aphy (colum and fl ash
chr omat ography) ers to purlflcatlon/separatlon of conpounds expressed as
(support, el uent I's understood 30 that the appropriate fractions are
pool ed and conceDBNat ed to give the desired conpound(s). IR refers to
i nfrared spectr ogGRRY 1_% @efers to GL3 magnetic resonance spectroscopy,
chem cal shifts areq}pg ortei Is ppm (S) dowafield fromTMS. 35 NVWR, refers
to nucl ear (protBretaGEERIM%es0nance spectroscopy) chemical shifts are
reported i n ppm £,35p-tdchiarbéthéziiefandm t et r anet hyl si | ane.

20 Cl4C-CH,-0O"; most preferred bases are where the base is alkoxy of four or

five carbon atoms. It is preferred that the four and five carbon alcohol bases be ¢-
amylate or ¢-butoxide. Sodium or potassium bases in combination with a lithium
salt (such as lithium chloride or lithium bromide) can be used foi'ming 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 t-amyl alcchol and t-butyl alcohol.

] 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-CHy-NH-CO-Ry (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 (S)-oxazolidinone free amine (XIII) which is then acylated as discussed above

8



12 2 7 F EB 2002 TMS refers to trinethylsilyl. -~ refers to phenyl
(CeH5). [a] D25 refers to the angle of rotation of plane polarized lK/gFFEBZUUZ
(specific optical rotation) at 25 with the sodiumD |ine (589A).

refers to ma¥O %8RBI ronetry expressed as me) mz or massPEHEPYIYnit. [M +
H + refers to the positive ion of a parent plus a hydrogen atom El refers
to el ectron iterpadece t (S-etazplidinaye OV E-£0-Rip A PaedughwhipinBes ef ers to f ast

at om bombar d mnacé?ﬂﬁmrmwtfrmé b6t QRS BalsBmé 8 Biose fo CHARTS IP&RIEr ti es
and/ or substancev&h h ar e Bﬁﬂgi}?bl e to the patient froma

phar macol ogi €& 3‘? 7@1? ®&tew and to the manufacturing
phar maceuti cal ch@HABT chhs;:msas thé yesictien dfcbllmeqarbmlatqo(ﬂ(hdlr@ﬂymthvkhe egar di ng
conposi ti o §)%rc'£l\-/\ﬂﬁﬂtalnﬁ£b a1&dh@OV) Ld dve @@@ﬁ%ﬂ&ﬁ&@@&%@

hich
bloavallablllt en sol ven alrs are use e ratjos_o solvents used
are vol unel v& tepagiated fogive "bﬁ&%‘%‘?‘?&h‘g’éﬂ“ﬁﬂ}bﬂ?@‘c&l& (Do Thgse RTocgsseh| vent i s

used the rat afe préfoihe indhe shrfeomarner sopredndsly disclasedjht / vol une (wt/v).

EXAMPLES W t hout éﬁﬁﬁg]m&hoaa%@ua% dr'eel Sochdth P09 1AL QR érg' Iled in

the art can, 20 usi n% escr practice esent

i nvention t oalicehsl FY] 5‘181%%(‘3’9@'1“%95%? theﬁlaﬁnlté@ﬁ@%a?ﬁ)ﬂ%be descri be
how t 0 prapars-okd¥elidiadneCH,- NHAGPR{EX), sstEXAMPERS @)rgnaddee vari ous processes

of the invention Gabfl g, 5&9“?5:&&@sn%ogo@sm%%w%a%t%yeveﬂp and ot

limtations of the prec ure tsoever
skilled in tbescesspf T@r@ﬁ%@lcvbﬁ@e@dﬁi).z@eawsep CHABT\ans¢segni ons ~ 25 from
t he procedurgscygggemxp@ to reactants and as to reaction conditions and

t echni ques. PREP. nor i n anl i.ne

3, 4-Di f | uor oni tro@ Eé g’g‘"ﬁ@ﬁﬁc fgﬁx’%gﬂrﬁfo%’"“ RIELE a mixture of
mor phol i né (@mb@ﬁtmphame##mh 4.34 eq) in THF (30 nl) at -14. The mixture
Is 30 permtted to warmto IEFMRNEMONBIANDRCORYERTIANS 13 for 1 hr. A mxture

added w £ h concort AN B%éfﬁﬁ%ﬂ%ﬁmﬁwﬁgs g “etng o 3f8 Eronth iR he

agueous phasthis qnsuwd@hadnwmdmobetbrtbe (p@aﬁcﬂtx)on airmé:ecnlganl c phase i's washed
wth water (315 : § g N ARIIRS Uuene (46
m ) and net hano ado owed ar bon (5%

Al u
50% wat erfowet , 3.1 rfﬁTF??Pm%VW%?“@G)‘E‘grP&] nﬂlFé“lﬁT gﬁﬂ’% seal ed
in a Pan shaktetn ﬂﬁwﬂed@aﬁomambém ngdy c@t8indrakiblsle GulBtipsinds 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 CHg-C(=Z,)H. Groups R; and Rj would represent monovalent variable

substituents if attached to the formula CH3-CH2-C(R.i)(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 R:1 are bonded to

85 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,
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13 2'7 F E B 2002 applied and maintained while agitating for 42 mn. The
ccatalyst is then removed by filtration under reduced pressure and Nasredn
with toluene (60 nm). Heptane ( 150 ml) is added to the filtrate and the
resul tant sM@94¥dncentrated under reduced pressure. HePFHH®SREH nl) is
added and the precipitate collected by filtration under 5 reduced pressure
and washed wihete 'iicipttheiategemicomesrodding tqytbe ¢anbbe atoint uanked B oruexdmpleiPCLZ

acetoni 111 G T e T ch e 1. 30 1)
itri i | i

and wat er ofanglgF*W‘%grh E‘{ﬁ‘? lf\%“%stfﬁ%ﬂ#emq?yoﬁ eéerﬁ‘ minin, W
det ecti on at'RgSrépresgntdd" vmable(ﬂbsﬁtnént:éexﬂﬁr Sicpaveleht, orNhﬂl(ﬂ?yau tie Gg- D5)
2.95-2.985 3,803 83, 5.38, 6. 68) 6.78 10 and 6.90 b; CWMR (Pyridi ne-D5)
52.43, 67.3 103. 31, .110.63, 121.29, 130,80,  146.23 and 157.72 8.

PREPARATI ON 2 N- €asBieahdermiiap o8 peitight thezeoldraR &t » iptas frabionrapresers

3,4-Difl uorQmmymbﬂtmen&a(d?mml@\lmgen’ééaIQ&TesgntsJaaﬁmazbemmd wd S added to

a mxture Of hﬂ m(’ﬁgxs%}fﬁ C?ni%% O@eragseﬁgs)aﬁﬁwébgﬁﬁxtéégp m) at -6.

The 15 mxturels permt to n mal ntai ned at 10

for 112 hr. mthﬁxxmreptﬁledpmequelm én aéwlaﬁﬁﬁbﬁymhaﬁ@kw#"gepmwwb 2. 27 eq)
in wat er 1§ 3®andyle)s.,ICH,aAd6H0.GH, hazf‘d)ﬂM@iﬂ:Eo@-l‘E“ répedeB Airiple KB4, el phases are

ted th t i h
Z?Qa&,isﬁedaaﬁ%@a@@%%?ﬁ?ﬁ% ol S5 e Bkt 8 ehher o8 e i
t ol uene (95 wayy: &Qﬂoc&(e@)ﬁmwfmbempmwwﬂmm Tol uene (76 m)
and met hanol (60cmxamarﬁﬁmm%f:lqm& Yurd@ o} BidiektihORs n%(bé% 50%

wat er wet) 3.1370. gq, 737 e seal ed in a
Part shaker MG P mﬂ&ofﬁﬁ%%ﬁ%ﬁﬁgﬁ@ églilﬁ §¥n

mai nt ai n&E \whrépzesantied &t hmgrfaghmn bBN#F@(CHEhGHEQ@this@ H withften renoved by
filtration WafestidnRECH afnRSBaked #iE al@siefck W) &8 thaded@P8adh it M ). The

m xture i s cool.ed.t m Xt ure o a ou SSi u car bonat e
Ciaoe’ 573 Ry if e otedich 30p Find the S SR A
chl or of or natehyl)- lﬁlwamnylmbemésen&d% 1& QCHZ)@NQQQHQ)- ile

mei ntai ni ng the A?i aicllﬁﬁg)qﬁ:ru@ﬁ?é‘fo §n}3co§:pox1;r&§ hEFe?théﬁ%@E ar® bifép¥atlod
pernmtted to, 0- d stirped 17 hrs. éom‘a}{rels warnmed to 75

to give & s&t rF%Pﬁcttf’ %E’Efo‘?r}éldef‘ﬂg 6“%@6&"5“%“ c3FP9R 4% Hen t he
m Xt ur e cookledrigd cyclic Compohed. pFerGeaturstad eompnbi:&sdﬂﬁd: Iape ftwd tuhm'mamsvm th

reduced preg&%bgd w@%&mﬁmﬂg&% e t}&? gysm@%&d)@L@ﬁpF&Cmter (230

mlL cool ed t and gl ve a gel;
met hanol / meFHEFRIA&aY 6’?P ”3/89‘33 °W“a“6“173?5‘(“6%’éel%tb"6t“? e 2¢DCl g) 3. 03,
3.76, 3.86, nfay£bdngé b&iveexﬁaﬁﬂleqiatﬁﬂal HEdRexet B4 BYsitich. cf Bhe b, shBstitBehtd3,

107. 81, £514re‘i§avek§ Jn%?kaglmthgxséngx’s ﬁ;éfl %e difinr }&Lmﬁéﬁﬁﬁﬁﬁ@”' ON 3
3Fluoro4m)rp0|nyl ocyanate ~ m xture

3- Fl uor o- 4- SV HR &P theR ﬁfem( |rdtre1}ha£z‘bewfngeleytbaplﬂe z ~ FES
zooz WD 99 &&&wmmam&a&:meamm#mmm hid ehamicahsteuctidal formdfs M ) i s

dded t j " 4 |
2.00 eq) ?ng*g‘&%ﬁor & xRS, vl A0 Qubibls HERGH choide Mty 0L
t enper at ur eC) FH %ﬂ)’é&%ﬁﬁeizs bemem ﬂnelnkat(@rqoaﬁeur%nqnméewdmhmdtbu andet hyl ene
chl ori desq 3Proktbn), dasHae oftiotted e iaftatHiteit waas&bbxpa&ﬁol umsseﬂh gydbdmspheri c

pressure w t,,h Qonc,ﬂlmt nt d S&'m'xb's&@ue D, .of ége.x F%Ie,eéé &B gl d%%ésohosgene)

t ol uene and hydrogen Chl QT gas Lo a caus m xture is
cooled to ZQeEhﬁFdqule@sédtheﬁ#@ B exnfigiretioreardsis imdidated by antnnbeckery Hene

chlori de (Saﬁgacjgﬁemt),tha'mbfmgt&ﬁate is concentrated under reduced pressure.
Hept ane (200 M )qnd S adde to, th ce ed filtrat d the_ resultant
slurry cool ed t)dm3 gl "t’1 f‘ss lYLag ’g‘ﬁ’Fé(?:lF’é"as wygfﬁiﬁeaﬁgﬁﬁew th
reduced 8br egsaspvatelm@m& wﬂlhdtfeqmm tipoGirisbllet §or 8@mplend variadeaRj n a

ni trogen stamﬁgéayﬁonu@@mutdm%% ;vwk&éssaéﬂn%%xxom?ase I's 4.6 X
250 nmm zorbax RX C-8 col umm; nobi ase is acetonitrile (65 ,
triethylamne ( 1.85 nl) and acetic aqbd ( 1.30 mM) and water of su ci ent
amount to nmake 1,000 m; flowrate = 8.0 m/mn; UV detection at 254 nm RT
= 1.08 mn. 15 Upon derivatizing as

N- car bonet hosy- 3-f| uor o- 4- nor phol i nyl ani | i ne by dissolving in nethanol; NWR
(CDCl's) 3.05, 3.86 and 6.78-6.89 & CMR (CDC13) 50.90) 66.89, 113.11,

119. 15, 120.83, 124.67) 127.65, 138.06 and 155.40 b; M5 (El), mz (relative
intensity) 222 (37) and 164 (100). EXAMPLE 1

(S)-1- Ami no- 3-chl or o- 2- propanol hydrochloride (~ 20 (S)-Epichl orohydrin
(rrr) 44.978 g, 486.1 mmol, 98.9% o enantioneric excess) 99.3 chemcal %
purity) is added to a mxture of benzal dehyde (1, 50.0 nl, 492 mmol) 1.012
eq), et hanol ( 163 n1) and _aqueous. ammnl a (II) 29 8 W% 50 m 787 4

o . v ~ g,




( 150 M) is added and the phases are separated. The organic phase is
washed with 30 water (15 nl) and the conbined aqueous washed with 9 @2
(2 X 150 m)) back extracting each organic extract with water ( 15 m')LEH] ?1
conbi ned aqu¥B8%24%tracts are concentrated under reduced HTE$8HB4 Et hanol
(200 M) is added to t he concentrate and the m xture concentrated under
reduced presdatodthusderzing a e2zbryyhgrpun CAn qees T seprsatelyRttashedmeenoraleptt he

m xture war mMedrikide swshﬁxnm m:«xnm;g M&eBE b@ﬁﬂﬁnﬂdaﬂdble;&g i8dedinbd1

precipitate CO' l §1o§ @Gairallén v%'xabcfe subs tuents e(:%su%traciato dggw &‘few th 30

et hanol (2 x © rna ni ro en’s rea grve
FEB z002 WO gmgg@qb@wggm foe3s-Rg 31de" gy Fome I&?anlﬂlereqﬂlvhx (@QOD) 2. 96

:(3C|21) NEB)57 5 3.ch% b?gflj%?l} Oa'ifdzb- §'e a%eﬁ %g?.rbﬂ@l aé% to eg%ftgﬂd 518 WS
(100): [a] 25D ZE° WE&‘&‘*&%" %59 é“?eg eAinbd to consist o
(S) - 1- Acet anntbaoind varkablesubktitoensp rtbpavnen(ﬂdﬂlbnﬁ;)vaﬁaﬁlle @istiptleatyi amea-( 10. 5mtL,

75.3 mol, 1gl1. Leldeglpt o Ye@ir ( mn pr opanol
hydr ochl ori de \j/ﬁggE NPLI':‘S'QlBjR@'l@%tCSL‘%E c RQ? %ﬂ%){;1 %(31%2?895:{0 2)at -40
and the ni xtuﬁfé %e#ewséo@mwbsva%ﬁnhva? 1%11, ARk *a"ﬁwwd@ (van#%e m, 71.86
nmol , 1.056 edhstieentseraodtiden-Ryf o- #or anidg sulatitientiori which |sbminge otemd\#ar m t o

20-25 over 1.5 aéoq?ﬁggop&ﬁs@%tdagrgom; GERY Gl DMpdd dabEdatd Qpﬁm&dﬂnreduced

10 pressure an trate 1s treate sol

(5.69 g), whikeyirg %m@wbwwmh%ﬁdﬁaﬁ %bPﬂaWEHH@é‘HIWéQE‘ﬁP%a&ﬁﬂ washed
with THF (2 xheébdbove ébnyentidh & stilll dsédybat the of 4B &h@i@ﬁﬂﬁﬁnﬁ&f@dm&ﬁdel’ reduced

pressure. The CONg Jes (SI lica gel;

el utisng with a SI en%&@#%g%%l/b%? gﬁe%l(fgfs‘gtwg £ C e%’%ﬁe to give the
title con%ﬁnuﬁ@iﬂﬁmb#%%’m Ser@rate mongralegt mle@u tu@tway > defingd 13, 5.01
and 7.09 8; €MelakédXogetherdd fdih)a Kidalenkt, vaﬁﬁblﬁZFoﬂeQaﬁEleaxﬂ(ih&?o%nﬂiQ 8, M5 (C,

NH3), MZ it 0 2.4), 152
D) 1) W {5 O TEL L, b el 388 Vs o )
(t)-1-Acet aﬂ@w@d&)&@@%%ﬂb@ﬂﬁ#@p@mﬁm topetherde darpc(lhmpeeed de (. 13 i)
i s added to aoﬂdmeew&htd la¥id oH2)3aMdi®gx%u§|%&réB ozzaograaamnﬂmdrochl oride

e Bt £ Py el g S oo

at 20-25 forcopaalmm, sudheas thmgnoup (X¥4thﬂn)th¢9n@dm mehenanfwsﬁmﬂwermto '65.
The m xture uﬁt@qri&amdbaaeqdmmﬂﬁrboﬁmLtsmr swaﬁe@&dywh@ S0 m) is

added. The pH.is adj ed to Q CI d 1. 467 q)
15 ot , B ibe ety . Bty Bl begh Dnyi ene
chl ori de (4 €050." mepns &haoe«inrmdsﬂldrca@dnybwebonéaﬂhom@ st#euQrBWband

concent r afsedgdujaated S, ER3AUL G0 eBilel Y4 foﬁﬁeééldicﬁ%@}!}il%e ioggengﬁxt?g a{\ﬁe( 20

m ) are added, the m xtur e t ane

resul tant sl BFs2 I?Ffénep?’é’%’r’ t?“é ?’?’ b’gﬁ M e@tt@ lby filtration with reduced
pressure, washed Thetchrbbregtomrrentanttof derighle subsgiuentsads inkigated it enecftpound, np =
68.0 30 69. 5w0§EL@‘hQ%rlt'n§e%£edses§ ﬁ&t@ﬂﬁte%ﬁ nanfA Qe e aPRAbIk sfiF as7cQ: 39 (One
spot); NVR 2,00 %1%? g,%é) 1%3 70, 5. d 6.33 & OWR 20. $3) 23.10)
40. 47) 43. 53¢ 47Yh§5 Antre E’%B”Pr%“t“@‘g e RERIPURY &nd(TREKITEM y o

I nt ensi t 8P Zﬂlﬁnl(eﬂ(éi garbbhlatériin)the ¢4table]l Jhepnefixli® depafaded frénXAhd¥ariakle
S) - 1- Pht hsly I - " hyd
EI ? I, 98. 9°S/a enant | o%g I.ca lgyer @pgg}g,i rgg%se&en%yé%? A)&E}ﬁ‘ﬁ%pi &Méf%goé grgl n53 61

mol ) is addeamsdingluding isomeri forms Hiezeof Hnlats ansxpreptiadication ts thygepnigary! 6

is given). Whenever this single prefix is given, the prefix indicates the entire carbon

atom content of the variable being defined. Thus C,-C, alkoxycarbonyl describes a
35 group CHg-(CH,),-O-CO- where n is zero, one or two. By the second method the

carbon atom content of only each portion of the definition is indicated separately by

11



2 7 F E B 2002 WO 991 24393 PGINS98/ 20934 27. 161 mmol, 0.507 eq) and
phthalinmde (VI, 11.836 g, 80.45 mmol, 1.5006 eq) in DVF (32 m) andi7FBB 2007
m xture stirred at 50 for 4.5 hrs. The m xture is added to nethyl ene
chloride (5¥O1#4%hd water (50 nl) added. The solids ar eP*EHEHEE?
filtration with reduced pressure and washed w th nethyl ene chloride (20
m). The 5 ptRsosias the'Cebp designagion ip paren Fﬁefﬁﬁ@aﬁ%ltﬂ%ﬁeﬁqﬁ%ﬁig washed with
met hyl ene c hinedrveténg( spBceirbéfore Thepartiohofitbel defindtiuni bemgwdefimedneByhtaid Wi t h wat er
(50 mM) sad rﬁa@c Q&E{. j JBIN I 0 m)
after addi ngép&g?%g%gﬁo “.llg%ﬁgoco %%g%gga%%am c)sgeglr}%ggggcgéj“%\%@gsodi um
sul fate and esshonyihesansaithen Chnfur FRiRER orlK Pootie garbym atogy coptentypfi the alkomyoong) i s
added and st hgroiaSiaslaflg phll@betH Co- Wuamgm@ﬂkoﬂy&y@@m defideh

met hyl ene chl.ori ( ESH e i g@gi e re dried
over sodi um %]%?x?%%g.g%qlﬁ(g%%rgan ?Rp .%%es ?aggg(%onceﬁt%a eq‘ﬁf}ﬁ1 g?“rﬁg uced
pressur e ancsines|thefeemeryipduition allews)eithenhe pllsory prealkd pevisaalnne 40 ewtaimder
reduced presguy £edrbondskotls RRle WRIARr defkltibDliMANBitHe? Of tHede HBEHsiEBt ane (75 nl)
added. The solids are filtered off and washed with tol uenel heptane ( 111,
20 m). The RPN 15 i s concentrated under reduced pressure to 17 g net
wei ght, heptane WhkBGhertl)imagomdinanfdirtyvempiex (ayrliz) substimtt, at &e evdidbr reduced
pressure {0 496 0ehatlAligmatphal faluld: Mikudog v RBgiE or [ de (100

m) is adde e m Xture concen under reduced pressure to 130 g
net wei ght. (wrenibgseshehich wilk qornegnong) to,fhe same) nomY/AstEPAHIN IO RSB PLRE/ net hyl ene
chl ori de (2/CHARTX which il alsd ke frtH theahemical strarraea foraitacof Whatepartifilareduced
pressure to Jl.g.98t weight and toluene (90 nl) then heptane (400 m)
added. The resultant slurry is then cooled to -20 and the product collected
by filtrdfion with reduced pressutleRERRIEANS t h heptane and dried to give
a crude solid. FAHskmpdratmratanginadebyeenCertigeader ude solid (silica gel; eluting
with a gradi ent 9 1 | ohexaae) gives the title
conpound as an a?féfj’?ﬁé’ﬁﬁgfmgg%e’éa, ﬁ%@l\fﬁéﬁ%@m 3.62, 3.68) 3.87, 3.95)
4.14-4.20, 7.70-FPEE rafses to high. pressprediquidhromatoggaphyn7 27 69. 68) 123. 53,
131. 83, 134. 26 amHFe@Rrsid tétrahyfrofurhy, NH3)) M Z (rel ative intensity) 259 (
1.4), 257.( 17),. bk d) ( . 0).. -33 (C a
0.712) Cé@:l g) . Nl\/&ﬂagﬁage{gﬁ%gtrrﬂﬁ%%g‘gme% %r}g %l“e%%’?é% S b&%g%@l?eﬁg) product to
have an enarsepfig¥Eatio. purity of 96. 2% upon conparison to the NVR of the
TP T e sy g i B A NP S S SR A A S
ydrochl ori de_ (- (.~ urk ~- 1- pht hal i mi do- 3- chl or o- 2- pr opano :
40.018 g) 1685“@%“3(%‘#3&?‘%“%% ?86¥ﬂgbri c acid (37.5 wt % 79 m, 968 nmol)
5.80 eq) and wat BENG gdefipgd inCHART J @g) thetoxazptidinene ring, p 2,5-dispbstifuiedur e i s

cool ed t g5 22xa0Bdibéife. precipitate is 35 renoved by filtration with reduced
pressure and was Lt h t 40 m). The filtrate is concentrated under
reduced pressur eﬁﬁ% %mgm\r,?%f’&\%%l?oﬁﬁfma%d et hanol ( 100 17 2 7 F EB 2002
WO 991 24393 PCT/ DMAE 12{r0t0 dimnsthyldepsamidahe nmixture is warmed to 75 to give a
sol ution then cogh@ghatdgraphy (Bluthn! 438 a6 rbRBlogapb RS rbfedsabe col | ected by

filtration with reduce ressure, shed with ethanpol copled to -12 and

G ed ¢ o_gi PUBRESDPRRERHen of RTiodf D etied =4 (PpoRh/AopRthy bf CaAeBgaots 51
3.5"'7- 3. 801 dmat the §fprdprizde BactiohiRare@Posiobind|@néetyratd t8 Fivatise &esif@l 71 S; Ms (Cl)
NH3), MZ (Q:&‘:Lﬁoﬂih&@).i ntensity) 129 (12), 127 (39), 112 (56), 110 ( | o0o0).
EXA11~LE 6 ,

(S) - N- Car bo( f - acH %y ts. infraref] spsetroscopy . onoxy) - 3- f | uor o- 4nor phol i nyl ani | i ne
((S)-XV) Acetyl CMRgeferketo@1B3@8ghetj¢ resord@cawpottrosiop lcdemizhl shiftsxtdled t o a

slurry of (Rpoked ) am%hfy_opanol hydr ochl ori de (V, EXAVPLE 1,
0.6020 g,_4 lpf y}%ﬁ a% triethylamne (1,26 m, 9.04 mmol, 2.19 eq) in

acetonit¥ile (7 )reters to nyglear(Reotop) gagheticiresopanes SRESHARCEPY hemuiedl st rred
sever al houshifts wee epettdddn PBmaB)ioRmiibld Gom- tétremethileilaney | phenyl i socyanat e
(xiV, PREPARATION 3, 1.0152 g) 4.568 nmmol, 1.108 eq) added. The m xture is
warmed to 64, stirred 10 min) then 16 X@oncentrated under reduced pressure
to about 25 m . 3-Fluoro-4 norpholinyl phenylisocyanate (XIV, 0.0907 g,
0.408 mml, 0.09887 eq) is then added and the m xture stirred at 65 for 17
hrs. Pentanol (1.34 m, 12.33 nmmol, 2.99 eq) is added and the m xture
stirred at 65 for 1.7 hrs. Water (5 nml) is added and the m xture cooled to
-4, Water (38 nml) and heptane (30 ml) were added and the 20 m xture warned
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 mM total volune and the precipitate collected by filtration under
reduced pressure, washed with water ( 10 m) and heptane ( 10 nml) and dried

. ~r- a1 1




254 nm = 92.8 area %. EXAMPLE ? (S)- N Carbo(

1' -acet am do- 3' -chl oro-2' - propogy) - 3-fl uoro-4 nor phol i nyl ani |l i ne (Zé)FEMUZA
m xture of (S)-1- acet am' do- 3-chl or o- 2- propanol (VIVA, EXAMPLE 2, 1.024 36
g) 6.754 mmol , n | uqr o- 4- nor phol i nyl phenyl i socynate (XIV)
PREPARATI ON 3, TI%S w@lﬁml) 1.12 eq) in acetonitrile (25 m) is
stirred at 18 l@fe}sleoghghﬁq 991 14393 PCT/ US981 20934 60 for 46 hrs.

The resul tant sl y IS coole 0 -13) . the precipitate collect
filtration wi tllpeotafers torthe anele ofmgaffw %RRW%BMF Pghte(s&aﬁeep{ igal- 13C

5725 5 BT AR il oy R B OB 56, (8 07 and 980 8. M -

(DVBO-56) 22. 4MS r@fers tomype@r@getry)exmsae@ as7/@ /2 xognasy/change Q@f

119. 21) + cl

(relati vé[i'lflnt]ig]nm tﬁf}')s%'}%& fﬁvzmégﬂ ?%&i&%l&?%&@?:%n%% lgl33%I (80 8) and
223 ( 17.ed3ctrgmaimppapt= Clae s(techeroxc @)maam)l EAR\refes  fast atom
(S)-N[[3 II:11r 4z (4- nor phol i nyl ) phenyl ] - 2- oxo-5

osazol i di ny lﬁ%e?%yh acetamde ((S)-X) 10 A solution of sodiumt-butoxide
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2706 and Whasogfer. dess 3ed 15 the 3¢ il Brotuady Sirpehise gﬁprw%%vmratfoa%
114.025 IftGmAhe pt3ckddes BAh. ak8to rebetabtd) arldbas 8Breaptiod tdndtiofs adb (Cl, NHS),

M Z (relate Ve, |ntenS|ty) 338 (100)) 294 (86.8); [a]25D = -15.2 (C = 0. 783,
et hanol ). ¥ 10 (~-N-(2-Fiydroxy-8-chl oro)acetani de (ValA) 35 To a
slurry ofPREPARAmm)N3 CSJmﬁ&o%moeﬁmdemﬂﬁ@chl oride (V, EXAWMPLE 5) 47.71

g, 326.74 mol g 1ﬂ-1r1|t_>|1|':o %‘%%enngezne %5 161 g, f588£8d Jlf {seatt elda%:[)na mrét?ﬁ.?é élf9 69) 19
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
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35 PREPARATION 3 3-Fluoro-4-morpholinylphenylisocyanate (XIV)
A mixture of 3-Fluoro-4-morpholinylaniline (PREPARATION 1, 12.01 g, 61.21
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15 Fol'l owi ng t he general

procedure of EXAMPLE 11 and making non-critica

variations but starting with (S)-N-(2-Hydrogy-3-chl oro)acetani de (V?I7ZF/EB 2007
Step A)) the title conpound is obtained. Step C
(S)- N-[ [ 3- (8om1248%%- 4- nor phol i nyl phenyl ) - 2- oxo- 5o0xazol | AGRHSPHRPHY| | acet ani
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non-criti cahmelid methylene phlerids (30 mhds adde tq Smixtimpf @hosgenst(2A3 ¥bin( VI | | B)
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r
e B i) mhe
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starting

wi th (S~1- Ayith neth3ienh kidpddeX3p md) dFte| milstogde udhémwmd(W;SGEmﬂE?LE 1)) the

title cogp

hydr ochl ori

| ow ng the general proce

maki ng non- telrup?q %l}ﬂ Xrogen chl g56£0t0 & cARptic scrubber, Y6 mixturs is cooled to
(S) - 1- pht hadsk ahdi@i@redhiThe meﬁpmwmawﬁhet( 8}th (cletilenE AREE(R 1BAE he titl e

conpound i

(1) i0 ~

15

20

25

30

35

%Bgsﬂhén vfl‘eééugce%th tabrafthdt alstinGi®od or ey cﬁﬂh@é(%‘hgsggﬁé)pang

5 0=CH X~

Wi i ek e 'ﬁ%ﬂ?’ e, %%xéi%%?md\‘%%@%é%m X
(1VA) 25 xzthepwewﬁt eajtansluripeceled: g 825 - The carp%ct €1vB) 35 -22
2 7 FEB 18003188623 filhafich w1th reduced pressure, washed with heptane cooled to -30°,

and dried in a nitrogen stream 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) RT = 1.08 min.
Upon derivatizing as N-carbomethoxy-3-fluoro-4-morpholinylaniline by dissolving in
methanol; NMR (CDClg) 3.05, 3.86 and 6.78-6.89 8; CMR (CDCly) 50.90, 66.89,
113.11, 119.15, 120.88, 124.67, 127.65, 138.06 and 155.40 5; MS (EI), nv/z (relative
intensity) 222 (37) and 164 (100).
EXAMPLE 1 (S)-1-Amino-3-chloro-2-propanol hydrochloride (V)
(S)-Epichlorohydrin (111, 44.978 g, 486.1 mmol, 98.9% enantiomeric excess,
99.3 chemical % purity) is added to a mixture of benzaldehyde (I, 50.0 ml, 482 mmol,
1.012 eq), ethanol (163 ml) and aqueous ammonia (II, 29.8 wt%, 50 ml, 787.4 mmol,
1.62 eq) at 18° over 10 min with an exotherm to 22°. The reaction mixture is
permitted to exotherm to 84° over 1.5 hrs, warmed to 42°, stirred at 20-25° for 20.5
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
water (15 ml) and the combined aqueous washed with toluene (2 X 150 ml), back
extracting each organic extract with water (16 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
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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CHART B 5 phthalinide 10 X2-CH2 C #H CHZ-O#_ 0 15 C X2-CH2 C.' H( OH) - CH2- N~
J 1 CO20 X2-CHZ-C~H(OH)-CH2-NHg+ 0 25 C -O#-CH2-C ~H-CH2 -N / | 2 OFEB 200
PCT/ US98/ 20934 ( (I11) (IVC (1VD) -23 2 7 FFB 2002 5 10 15 20 25 WO

99/ 24393 PCH 7930934 PCT/US98/20934

solid, mp = 132-141°; NMR (CD30D) 2.96, 8.21, 3.57-3.64 and 4.03-4.09 §; CMR
(CDZ0D) 43.52, 46.91 and 68.72 §; MS (Cl, NHg), M/Z (relative intensity) 129 (24),
127 (69), 112 (61), 110 (100); [a125 = -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-propancl 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, 8.32, 3.50-
15 3.57, 3.55, 3.91-4.13, 5.01 and 7.09 § CMR (CDCIs) 23.00, 43.31, 46.52, 70.65 and
172.40 8; MS (CI, NHg), M/Z (relative intensity), 171 (41.6), 169 (100), 154 (22.4),
152 (48.1); [0)%p) = -7.44 (c = 1.00, Hy0).
EXAMPLE 3 (4)-1-Acetamido-2-acetoxy-3-chloropropane (VIIIC)
Acetic anhydride (13 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-
80 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, 43.58, 71.95, 170.45
and 170.71 §; MS (Cl, NH;) m/z (relative intensity) 213 (36), 211 (100), 196 (18) and

194 (53).
EXAMPLE 4 (8)-1-Phthalimido-3-chlore-2-propanol (S)-(IVC)
35 (S)-epichlorohydrin (II1, 98.9% enantiomerically pure, 99.8 chemical % purity,

4.9605 g, 53.61 mmol) is added to a slurry of potassium phthalimide (VI, 5.081 g,
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X2- CH2- C* H( OH) - CH2- NH3+ ( X2- CH2- C*H( OH) - CH2- NH- CO- RN (VI BA)

- Of- CH2- C*#H CH2-NH-CO-RN | (VI 11) X2- CH2- C*H( O CO- RN) - CHZ- NH CO- RRI7(REBI 2062)

-24 2 ~ FES 2002 WD 99/24393 Sx~,~' D 5 PCT/ US98/ Z0934 Rod NH- CO- 0- CH2- R

(1~ 10 ' X2¥EHB2E9B( OH~CH2- NH- CO-RN (VI VA) or 15 - O#- CH2 PCTAS#8@$R4 NH- CO- RN

(VTUB) or X2-CH2- C-H(O CO- RN) - CH2- NH- CO-RN (VI BC) 20 Rod RI NG CHZ- NH- CORN
-26  WR7961 2439.30.5072qy ardpbthd i deFT/ USIG/22 60 81 mBIdhRFH086 &0 dh NH- CO- 0- X1

(X)

(1X) to OC ﬁﬂdy@2 @’a%@he%%ﬁﬁ%at‘ﬁ\" fér 44 hr® ¥Re Hixture 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 agueous 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 15 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 §; CMR 41.61,
47.27, 69.68, 123.53, 131.83, 134.26 and 168.65 §; MS (CI, NH3), M/Z (relative
J intensity) 259 (1.4), 257 (17), 242 (0.11), 240 (0.31), 221 (100); [a]25D =.-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 § (+)-1-Amino-3-chloro-2-propanol hydrochloride (+)-(V)
A slurry of (3)-1-phthalimido-8-chlore-2-propanocl (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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O(IVD) 20 -O#-CH2 C~HCH2 -N\ C// 025 OC RoXa RINGCHZ N (~) /

\Rod RING CH2-NH-CO-RN (X) -26 WD 99n4393 2 7 FEB 2002 PCT/ US98/ 209231 FéB 2002
X2- CH2- C* H( OH) - CH2- N=CH- Xp (~A) or - O#- CH2- C*~H CH2- N=CH Xp (I VB) 10 Rod

NH- CO- 0- CH2WAL99(263¥} 15 Rod RI NGCH2- N=CH X~ (X~ 20 25 Rod PRINESSRESNH2 CXI | 1)

30 Rod RI NG CHZ-NH- CO- RN (X) -27 2 7 FEB 2002 5 10 15 20 WO 99l 24393
ml) added. The mixture is warmed to 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
(CDZ0OD) 2.96, 8.21, 3.57-3.64 and 4.08-4.09 3; CMR (CD30D) 43.54, 46.95 and
5 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-
10 Amino-3-chloro-2-propancl 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
15 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 (1.84 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
20 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
25 the first solids (0.9404 g) and the second solids (0.4018 g) is dissolved in acetonitrile
(15 ml) at 76°, then cooled to -10° and the precipitate collected by filtration under
J 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
30 water of sufficient amount to make 1,000 ml; flow rate = 8.0 mi/min; UV detection at
254 nm) = 92.3 area %).
EXAMPLE 7 (S)-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
35 g, 6.754 mmol, 1.00 eq) and 3-fluoro-4-morpholinylphenylisocynate (XIV,
PREPARATION 3, 1.6756 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 (DMSO-D6) 1.88, 2.93, 3.2-3.5, 3.73, 3.78,
3.88, 4.99, 6.97, 7.20, 7.36, 8.07 and 9.80 §; CMR (DMSO0-D8) 22.42, 39.6, 44.71,

5 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), 339 (12.2), 338 (80.8)
and 223 (17.2); [0)25), = -4.08 (C = 0.930, DMF).

EXAMPLE 8 (S)-N-[[3-Fluoro-4-(4-morpholinyl)phenyl]-2-o0x0-5-
oxazolidinylJmethyllacetamide ((S)-X)
10 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 (8)-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

15 and the resulting slurry 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

20 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, 3.88, 4.02, 4.74-4.82, 6.80, 6.91, 7.06 and 7.42 §; CMR (CDCly) 22.99,
41.88, 47.64, 50.96, 66.94, 72.08, 107.55, 113.98, 118.83, 132.93, 136.55, 154.55,

25 155.44 and 171.40 §; MS (EI), M/Z (relative intensity) 887 (16.9), 293 (74.4), 234
(87.5), 209 (100); [0)25 = -15.8 (C = 0.903, ethanol).

) EXAMPLE 9 (S)-N-[[3-Fluoro-4-(4-morpholinyl)phenyl)-2-oxo-5-
oxazolidinyljmethyllacetamide (IV)
Following the general procedure of EXAMPLE 8 and making non-critical

30 variations the title compound is obtained, NMR 2.02, 3.04, 3.65, 3.77, 8.86, 4.02,
4.74-4.82, 6.74, 6.91, 7.06 and 7.42 3); CMR 23.02, 41.89, 47.65, 50.97, 66.87, 72.06,
107.48, 114.01, 118.76, 132.85, 136.48, 164.52, 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-8-chloro)acetamide (VIIIA)

35 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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360.67 mmol, 1.104 eq) followed by acetic anhydride (85.007 g, 342.90 mmol, 1.049
eq) while maintaining the temperature at <-30°. The mixture is stirred 15 min at -
80°, then allowed to warm to 20° over 1 hr, The mixture is stirred at 20-25° for 3
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 mi) 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-

15 52.8°% TLC (silica gel; methanol/methylene chloride (5/95), iodine char) Re=0.28

(single more polar spot identified as 1.1 wit% triethylammonium acetate by NMR);

NMR (CDClg) 2.08, 3.83, 3.54, 3.95, 4.73 and 6.93 §; CMR (CDClg) 23.01, 43.32,

46.48, 70.72 and 172.37 §; MS (CI, NHg) m/z (relative intensity) 154 (34), 152 (100).

EXAMPLE 11 (£)-Glycidylacetamide (VIIIB)

20 To a solution of (x) 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, 65 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 m!). The
26 filtrate is concentrated and the precipitate removed by vacuum filtration. The
filtrate is concentrated and heptane (§0 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 (5/95), iodine char) Ry = 0.24; NMR 2.01,

80 2.59, 2.80, 3.10-3.13, 8.24-3.29, 3.7-8.9, 6.19 §; CMR 23.07, 40.67, 45.19, 50.61 and

170.54 . .
EXAMPLE 12 (£)-N-{[3-(3-Fluoro-4-morpholinylphenyl)-2-oxo-5-
oxazolidinylJmethyl]acetamide (X)

To a solution of (x)-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
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1. An (S)-secondary al cohol of formula (VIVA) X2-CHZ-C *H( OH) - CH2- NH- CO- RN
(VIVA) 5 where RNis C~-Cs alkyl, and X=is C, Br, p-toluenesulford¥ FEB 200?
m ni trophenyl sul fonyl. 2. An al cohol according to claim1) where RN is CH3.
3. An al cohtWo¥E4¥Rding to claiml, where Xi is . 4. ARCHUESARHB4 accor di ng
to claim1, which is (S)-1-acetam do-2-h droxy-31 o chl oropropane. 5. A
conpound sel tbuteddg he 1588-mmet bif en i'bemonmﬁmﬂhan gtireen) at Og

]g S) phlt hal( : M ge118kz Al nroht mwy&f@c HPl\@éﬁov@s s@d@gwd éfmm [[@@%ﬁh&%‘iﬁf

ormul a 0 ne o

X~- CHI - C* H( oﬁy@%&gﬂ?&%ﬁ @1 eﬁ/ﬁf"g‘ﬁx‘!g é‘*‘gﬁ] %42%7 \COO
HZC- CH - CH 2 midr; @idthoddB; Stat{obiyPhaget ¥BX ifonm MtbaxBXdErémylhmnOmbhikdr oxyphenyl,

o- et hoxy@,heﬁuydse @50 Ral R AR NGB m@ﬂfﬁm&e h3038 adafcla@ﬁdwhaar claim 1.
AMENDED SHE &%H{}OZ .33 ound

accor di ng tos‘@%‘?%t%m%éq”g "%ﬂ‘?“é“ﬁﬁéw ;Hm%o eX=is d.

7. A conpounttlacrgpodndiy itotated i medns knbwcte these skilled in the art.

(S)-1- benza'tmlg?' §‘1§h'0r ARF[9PRFRbroAL morpholinylphenyl)-2-0zp-5-
(S)-1-phthal 1 mdo-3-chlor 85)2 gr'%‘glom mmg “R3 S%Ye)ssoxfogr the preparation

of a (S)-3-carbon am no al’t#
10 Step A: (S)-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)-2-0xo-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 (S)-1-Amino-3-chloro-2-propanol hydrochloride (S)-(V)
Following the general procedure of EXAMPLE 5 and making non-critical
variations but using (S)-1-phthalimido-3-chloro-2-propanol (S)-(IVC, EXAMPLE 4)
30 the title compound is obtained.
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Xz-CH -C*H(OH) - CH=-NH3" (V) where XZ is as defined in claim1, whi %'ZCE_EB%UUZ
conprises: 10 (1) contacting a non-nitrogen adduct of formula (1) 0
(I') where Xo is as defined in claim5, with aqueous anmpnia in the presence
of an (S)15 WP & ed- epoxi de of fornula (ice O X2- CH2- HECERSPB(20B¢ where Xz
is as defined above; and (2) contact] he reaction m xture of step. (1)
with acid. 9. A process for the pre#&j—én of an (S~3-carbon anuno al cohol
of formula (V) as defined in claim8, which conprises 2 5 ( 1) contacting
pht hal i m dc with an (S~protected-epoxide of fornula (1~ as defined in claim
8 in the presence of potassium phthalam de in DMV or DVMAC, to give an
(S)-phthalimde al cohol of formula (1VC) as defined in claim5; and (2)
contacting the product of step (1) with aqueous acid. 10. A process
according to claim8 or claim?9, Wheé_%}ig%@i sd. 3011 A procegﬁ
according to claim8 or claim9, whefe (S~3-carbon am no al cohol is
(S~1- am no- 3-chl oro- 2- propanol hydrochl ori de. ", , ", 27 FEB 2002 " ,.
, .oy "~ 34 5 12. A process for the preparation of an al cohol
according to any of clains 1 1.0 4) which conprises contacting an
(S)-3-carbon am no al cohol of formula {(~ as defined in claim8 with an

acyl ati ngoagent selected froman acid anhydride of the fornula QU CORN)z
where ~RN is as defined above and an acid halide of the fornmula RN-CO X
where X, is O or Br and RN is as defiped above) with a tri(C,-C%Q

al kyl yam ne. 13. A process according scl ai m 12, where the trial yl am ne
is triethylamne. 14. A process for the production of an (S~oxamnl i di none of
formula (X] | ~-RI NG CHz-NH- CO- RN (X) 10 15 20 25 30 where RN is Cl-Cs

al kyl, and R ~, is phenyl substituted with one F and one substituted am no
group, WHf ch conpri ses: +

X,-CH,-C"*H-CH,-0% ()

20
Xo-CHy-C"H(OH)-CH,y-N=CH-X, (IVA)

N
25
)

X,-CH,-C"H(OH)-CH,-NHg* W)
-0%.CH,-C**H-CH,-N=CH-X, (IVB)

35
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(1) contacting a carbamate offormula (I X) R-,-NH CO O CHz- X, (D~ where Ice,
is as defined above, and X is: (A Cu~o ~yh (B) C-C cycloalkyl, (£ FFBZUUZ
~-optionally _substituted with one or two of C -C3 alkyl, F, O, Br and I,
~~~H CH2-, (BP¥B2H-i-CcHzZ-, (F) (CH3~C~H CHs-, (G) CHz~PGJ/US9§/20934
~-CHCH CH=-, (lI) ~-CH2-optionally substituted on ~- wth one or two of C,
C -C alkyl, NOy CN and CF3, 9-fluor SHABRRBhyl) (O )3C ~=(L)
2-trimethylsilylethyl, 2 7 FEB 2002 35 5 10 15 20 25 (1v!] cp-CHz-CHzZ-,
(1~ 1-adamantyl) (O (cp)iCH, (P) CH--CC(CH3)z-, (Q 2-furanyl nethyl,
(R) isobornyl, or (S) wwth a phthalimde reagent selected froma

pht hal i m de al cohol or epoxidle of forrmula (1VC) or (VD) as defined in
claimb, tgm give a ring-phthalimde compound of formula (3~) O/C

Rox, - RING CHZ-N\ (Xn C O where 1~) irsti‘ a d[gefi ned above, in the presence of
a lithiumration and a base whose C@Fﬁéﬁ‘t‘ acid has a pK, of gr@gfer t han
8; (2) contacting the product of step (1) wth agueous acid; and (3)
contacting the reaction mxture of step (2) with an acylating reagent and r
tziallrylam ne as defined in clairri 124

10

X,-CH,-C™*H-CH,-0" (I

15 \

c
Xy-GHy-G*H(OH)-CH,—N :@ (IVO)
c

20

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

25 W\

¢
/
LO"-CHy-C*H-CH, —N ]@ (IVD)
| c

//

o
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15. A process
.defined in cl
(D~ as define

prot ect ed- eWERP2@%%f forrmula (1 VA or (1VB) as defined i¥f

presence of a
greater than

for the production of an (S)-oxszolidinone of fornmula (~ as

aim 14) which conprises: (1) contacting a carbamate onVQqumﬁ

dinclaiml14 with a (S)protected al cohol orléﬁé-s-carbon
98 in the

lithiumration and a base whose conjugate acid has a pT~ of
8) to produce a (S)-pr oxazol i di none of formula. (Xl1I)

3 0 R—-RING CHZ NCHXo (3C~ where Xo is as defined in claim5 and 1~ is as

defined in cl
reacti on m xt
(S)-oxazolidi
to 15 20 er
step (2) with
the productio

14, which conprise
inclaiml4 wt

pf esence of a
greater than
as defingd in
(7~1) with an
according to
according to
3-fluoro-4-[4
3-ffuoro-4-{4
3-fluoro-4-(4
claims 1¥ to
14 to 16) whe
where X

is d.

aim 14; ~ 7 FEB 2002 i , i [ , Yy 36 (2) contacting the
ure of step (1 ) wth aqueous acid, to produce an
none free amne of formula (?2dIl) 1~ -1t1T1IGCH -NH (X1JI) 5
e R-, is as defined above; and (3) contacting the product of
an acyl ati ng aggnt_as «defj ' laim12. 16. A process for
n of an (S)-oxazgfﬁﬁﬁﬁﬁggég?ggﬁ%ﬁhfa (3~ as definedfn claim
1) contacting a carbamate offormula (D~ as defined
n (S)3-carbon am no al cohol (~ as defined in 8 in the
ithiumration and a bas¢ whose conjugate acid has a pK, of
B) to produce an (S~oxazolidinone free amne of formula (3~)
claim15; and (2) acylati{ng the (S)-oxazolidinone free am ne
acyl ating agent as defined in claim12. 17. A process

cl ai m 15, where Xo'is, phenyl or_ o-hydroxyphenyl. 18, A process
by of o ai s a-Gs-Q 6HORNEHe N COrRy (VIIIA)

r(benzyloxycarbonyl)-l-piperazinyl]phenyl,
- nor phol i nyl ) phenyl or \W
- hydr oxyacet yl pi perazi nyl ) phenyl. 19. A procless according to

16) where R ~ is CH3. 20.|A process according to any of clains

20

25

re X, is H 21. A processvaccording to any aof clains 14 to 16,
.ALh E. AUY . A&{2 . AUY . AL(Y . A
-0*.CH,-C**H-CH,-NH-CO-Ry (VIIB)
Xy-CH,-C"H(O-CO-Ry)-CH,-NH-CO-Ryy (VILIC)
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10
Xy-CH,-C H(OH)-CH,-NH-CO-Ry (VIIA)
or
15 -O*.CH,-C**H-CH,-NH-CO-Ry (VIIIB)
or
Xo-CH,-C H(O-CO-Ryy)-CHo-NH-CO-Ry (VIIC)
20
Ryza-RING-CH,,-NH-CO-Ryg X
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X,-CH,-C*H(OH)-CH,-NH-CO-R,, (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 (TVA), a (S)-

phthalimide alcohol of formula (IVC), a (S)-phthalimide epoxide of formula (VD) and

a (S)-imine of glycidylamine of formula (IVB)

15 X,-CH,-C*H(OH)-CH,-N=CH-X, IVA)
o]
\
/C
X2-CH2-C*H(OH) —CH,—N ave)
N\
o]
20 J/
) 0
1
o c
Hzc/_'\CH—CHz_ / (IVD)
\C
25
J
o
HyC=—CH=CH,~N=CH =X, (IVB)
30

where X, is phenyl, o-hydroxyphenyl, o-methoxypheny! or p-methoxyphenyl, and X2 is
as defined in claim 1.
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propanol or (§)-1-phthalimido-3-chloro-2-propanol.

5 8. A process for the preparation of a (S)-3-carbon amino alcohol of formula (V)
Xz‘CHz'C*H(OH)"CHz'NHs* . (V)

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

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

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

A\
Xo=CHy-HC—CH, )
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 (III) 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. A processaccordingto 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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10% & ( )E'; I:)Csl oerB/r&an(d) Ry is as%loﬁ/ned gbove 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)
Rou-RING-CH,-NH-CO-Ry, X)

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,,-NH-CO-0-CH,-X, @™

where R, is as defined above, and
X, is:
(A)  Cp-Cyalkyl,
20 B) GG, cycloalkyl,
; _ (C)  og-optionally substituted with one or two of C,-C, alkyl, F, Cl, Br
and I,
() CHCH-CH,
(E) CH;-CH=CH-CH,-,
25 F) (CH,),C=CH-CH,-,
(G) CH;=CH-,
() ¢-CH=CH-CH,,
()  o-CH,-optionally substituted on ¢- with one or two of Cl, C,-C,
alkyl, NO,, CN and CF,,
30 €)] 9-fluorenylmethyl,
K) (CD,C-CH,-,
(L) 2-trimethylsilylethyl,
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with a phthalimide reagent selected from a phthalimide alcohol or epoxide of
formula (TVC) or (IVD) as defined in claim 5, to give a ring-phthalimide compound of

10 formula (XI)

(o]
\C
/
Roxa-RING-CH;—N o
\
o]
15 //
O
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 formuls. (XII)
30 R o-RING-CH,-N=CH-X, (p,41))

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 (XI1I) ‘
R_,-RING-CH,-NH, (XI)

where R,, is as defined above; and
3) contacting the product of step (2) with 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 pfesence 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

) 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 Ry, 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.



