<

; 012345e3ePN_MRRSAWY*6”TN_5, WO 02/ 32857 PCT/ US01 /32.178 METHODS OF

PRODUCI NG OXAZOLI DI NONE COMPOUNDS FI ELD OF THE | NVENTION 5 10 15 20 25 The
present iWO®RBEA rel ates to a nethod of preparing phar naddToge0s&R47¢ acti ve
oxazol i di nones and various internedi ates used in the nmethod. The
oxazolidinone derivatives are useful as broad spectrum anti m crobi al agents
which are a effective against a variety of human and veterinary pathogens.
BACKGROUND OF THE | NVENTI ON Conpounds that contain the

5- acet am donet hyl - oxazol i di none noiety are well known to persons skilled in
the art as pharnmacol ogically useful antibacterial agents. For exanple, U.S.

7 P ndol 1 hy! - oxadSFRAABS AP PROBULING oRLsp DIIDISTRE G ORBOBH

3(fused-ring substituted)phenyl -oxazolidi nones, respectively. Simlarly,

U S. Patent Nos. 5,231,188 and_5, 247,090 disclose several tricyclic [6.5.5]
and [6.6.5]-fused ring oxazol | BIEHGR&F JHE ENYENTION | phar maceut i cal
agents. International Publication W93/09103 di scl oses anti bacterial nono-
and di - hal ophenyl oxazbiid priesamt inyentien wines tolimethad phpreharing t use two

primary et NadRnk® BLORR £ub U8R RARLAR AATRLOM ouRgalddngRs BT ety o

t hese thera eu I nvol ves con ensa{'l on of an

aromatic carrbaﬁad eThooxddlidinsh) déiatives &t asetl & breat soatm dfifmiéisbiad) w th
a hal opr opanedi ol or another nitrogen-free three-carbon reagent to provide
an i nt er mediageris srichbrregtiseiiee dasiishy vansy of Bypam e yeternsy pelieamsat the C 5
position of the oxazolidinone. The hydroxyl group then is replaced by an
acetam do group to give a pharmacol ogically active

5- acet armigdonet hyl oxazol i di BAEKGROVYNDRORTHE INVENTION- st ep process have
been devel oped, and exanples are illustrated in U S. Patent Nos. 4,150, 029,
4, 250, 318, 4,476, 136, and WD 02/ 32857 PCT/ USO / 32478 4, 340, 606, which
di scl ose the synthesis_of S-hydroxynethyl-oxazohdi nones from am nes QSchema
A) . The m xture of enaf 9maﬁwé tb%"(?ﬁﬁ@éd“ﬁy“ acpiaglideraetbykoxgzalidapagmotR \

/IR" O R~ ~R~~ OR
v = on 0 e S PG BbEREne il imtne i gpprlisalbhlcly npcfl il
crystal | i zatdgentspfFot Mplaﬂﬂﬁel)men'acﬂ b4sHl0t S, 182’ h93 mdﬁiﬁml dlsdld>s¢ pure
R-diol then is_converted into theB§orres ondi n

S- ( R) hy droxarEbasteudhasialingyhexazolgingrssd ﬁ%apﬂeﬁlm W@ilétm%a%énat ein
the pr esence(f&s%gq{ngsgﬂgzﬁgter g@%pgﬂ 538 olidif6nes; I(eF?ecHVQ &h}le §xpg@l di none

then is am nate ing am ne ac ted sequent steps.,
Nos. 5,231,188 and 5,247,090 disclose several tncychc [6.5 .5] and [6.6.5]-fused ring -
oxazolidinones which are useful pharmaceutical agents. International Publication
W093/09103 discloses antibacterial mono- and di-halophenyl-oxazolidinones.

20 Persons skilled in the art use two primary methods to prepare the 5-
acetamidomethyl-oxazolidinone moiety of these therapeutic agents. The first method
involves condensation of an aromatic carbamate (Ar-HN-C(=0)-OR) or aromatic
isocyanate (Ar-N=C=0) with a halopropanediol or another nitrogen-free three-carbon
reagent to provide an intermediate oxazolidinone having a hydroxymethy! substituent

25  at the C-5 position of the oxazolidinone. The hydroxy! group then is replaced by an
acetamido group to give a pharmacologically active 5-acetamidomethyl-
oxazolidinone.

Many variants of this two-step process have been developed, and
examples are illustrated in U.S. Patent Nos. 4,150,029, 4,250,318, 4,476,136, and
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Li kew se, U. S. Patent No. 4,948,801, J. Med. Chem, 32, 1673 (1989), and
Tetrahedron, 45, 1323 (1989) disclose a nethod of produci ng oxazol i di nones
whi ch conWOi®®B828¥eacti ng an i socyanate (R-N=C=0 with (R)-RITGEI0d43R4785
butyrate in the presence of a catalytic amount of a l|ithium

brom de-tri butyl phosphi ne oxi de conpl ex at 13S-14SC to produce the
correspondi ng 5-(R)-butyryl oxynet hyl oxazol i di none. The butyrate ester then
is hydrolyzed in a subsequent step to provide the corresponding

o D B b L Gt B

ref erences A3t i h gl yci dyl
butyrate: Ab"%‘tﬁlkﬁts‘ih%‘?‘ép pgﬁ’igtm%%% e e B P PR o

Chem cal Society, Chicago, IL, August, 1993; American Chem cal Society:
Washi ngt on, . 1993; CRGNO89; J. Med. Chem, 39, 673 (1996); J. Med. w
O 1l 2/ 32857 M92b1/ 32. ~78 Chem, 39, 680 (1996): International

Publ i cations W93/09103, W93123384, W95/07271, W}%g/ 13502, and

W96/ 15130; Abst¥act® of Paper 35th | nterscifrges Conf er enciéitigpsters
Anti m crobi al AgentHs and Chendtherapy, Ses»Franci Sco, TCA, Sep‘t‘evb'(!’r 1995;
Anerican Society for M crobiol og\ hi ngt on, DC, 5 5 Abstract No.
F208; Abstracts of|_I Eaper-s, 35th Interscience Conferen®eoon Antinicrobial
Agent s and Chermt hera?py, San Franci sco, CA, Septenber, 1995; . Anmerican
Soci ety for M crobiology: Washi ngton, DC, 1995, Abstract No. F207;
Abstracts of Papers, 35th Interscience Conference on Antim crobial Agents
and Chenot herapy, San Franci sco, CA, Septenber, 1995; Anmerican Society for
10 M crobi ol ogy: v%hi ngton, DC, 1995, Abstract . F206; Abstracts of
Papers, 35th I nte§sStpence Conference on Anti N s, ek al Agents and

Chenot her apy, San anci sco, CAMultl gptenber, 199 \%gi Anerican Society for
M cr obi ol ogy: Washin , DC, stract No. F 7 The disclosed
reactions use either n-butylli t h+e—-t hi um di i sopr opyt am de, or lithium
hexanet hyl di sil azi de as the base to generate the 15 nucl eophilic anion or
the carbamate over a tenperature range of -78C to -40C, foll owed by
addition of the glycidyl butyrate at -78C, and warm ng to 20-25C to produce
the 5-(R)- hygﬁpmyamiymctmﬂmyétahﬂmmﬂmﬁfmiaﬂdeuﬂaacﬂﬁaﬁg The cl eaved duri ng
the reaction. As stated previogusly, the 5-(R)-hydroxynethyl-oxazolidi nones

then are 20 @wPHameHcallypuse Rrdipben is connered iat the earsespordipg é;tBbfm e,

I nternation

5T (R et byt P AR5 Coreaehin Wi e AERRRRY Bl e Bhesene
4,476, 138 di sf:dodammthmidmod‘lmfs (R)atmifrmmmlgyl&xlaydrqunmhmb anxiaatedj di nones
tothe corres d|n g}amn é) | -oxazol i di nones (X) by treatment with
met hanesul f o Eﬁffsg]rttn@é‘ 18 a¢ g‘lltF t%ﬂlbﬁtﬂ“ﬁst%% um pht hal i ni de, then

fol | ovied by hydr azi ne. pkewdl U ShBMTont 132 4 JATH1( JOBRY. sy Tot nighec on, 45,

1323 (1989) disclose a method of transform ng 5hydroxynet hyl - oxazol i di nones
into the cor€1@§ﬁbﬁm1 depr@hadB)n, aéﬁtlé&Bdb?@t)ld}Sbbxazmdlmdmf ugingt reating with

th | f i d t hl d b .St i
i 11 on-of - Shre iinaeseiet etrhiies FoiegLbr o RN A Sof B8 Hhctan
di oxi de/ fyy dr B@gfate MHe BRBérce oFARUANRANMunE6LS Nihiveh bRIrhide-tikutgbHSsphiiR
desired 5-(S) acetam donet hyl - oxazol i di none. Likew se, U.S. provisional

appl i cati on Sefs semplsx at 535-1445C00 reodwy e orEsondoE SMR)TEBYIGYEctnd-
di scl (S)-
Mt or med: ar e eizbfttaGhe PIEPRIAE ot e WAL BONTEN YA SONERRL! AP Bifovide |

5- am nonet hythexamespoddingrie(R)r el ovam ah ¥ soxatoldinden The Sa(ml}@tt&ﬁtyhmtgﬂoduce
phar macol ogi cal | é active 5-(S)-acetam donet hyl - oxazol i di nones. U.S. Patent
. No. 3, 654, 208xarEdingagten W@%tﬁﬁé%ﬁéuhﬂequem step.

5-al koxyget hyl - 3-aryl Tgﬁﬂeﬁl t Or%vrggﬂtcey& %1999‘\5 bR R GYGl| Zat i on

of chl or ocar bamat es. e se 6 I nvol ves condensati on of
« an aronmatic 60a cabinatatweth gycidyl hiewatea ndtise-ali pf Rigpdrs, 2 06thoNatitnatiMeeting gen

(NP) - contai Nof! t%etAr}rrxencan Chemical Society, Chicago, IL, August, 1993; American Chemical

Society: Washington, DC, 1993; ORGN 089; J. Med. Chem., 39, 673 (1996); J. Med.
2-



carbon reagent to provide an oxazolidinone having the desired am ne
functionality at the 5-position (e). For exanple, J. Med. Chem, 33, 2569
(1990) Sowenw3BsD 0 Arm~ ~R ~NP NH O O a ¢ Ar ~N~O or + @CT/USSIR3A78 C~ O Cl
OH ~N~ ~ "-NP b d 15 discloses the condensation of an isocyanate (b) with
racem c glycidyl azide (c, NP =N3) to provide a racemc

5-azi donet hyl - oxazol i di none (e). Two subsequent steps are required to
convert the racem c azi donet hyl - oxazolidinone into a racem c
5acetan1donethy| oxazol i di none (e has_anti biotic

activity. |dthénhald éﬁ%(lﬁblln@matwnal\mwpgmé’v @%@%Q%swmé/zﬁé%t ion of a
20 b | NP =
KD avet ant QORI Rl 803 Ml Ty ORE 31O PRERE o Rt LT, Lee

Li kewi se, Tduteadetsiice Qohfekdree on Ahfimiéddial Meﬁﬂs%ﬂ)cmnmﬁ@qgs San ByantResi s of
acet am donet hyl oxazal i di nones i nvol ving the pr owﬁgs of S§onden5| n

+ carbamat e wi%4 Septerabsyi 1956 Amsrigan ﬁO‘BE‘tnyPr Misiobiest &Y askinginte Py gHS@THF) :
759, 1ol UG P! AL Phoss Ao ML OALRASABILIGOL) 32478

gl yci dyl acet am gi've the corresponding 5-(9S)
acet am dorretAmytimmxdzailAghntscnmd C(I&)notﬁ'dn@)sSgthnd;sba,c@Aa&mmlmbanl% made by

the procedurge discl sed i.n_Jacqhsen et 9 1996) .
The S-enant i‘OMEFCHEF>¥E Efé&fﬁé\d{c&%l?lggﬁeWéS}BngtRP 6&\/]—@52@’%30 NZD gzg\é known

in the literggyres oﬁmpa@%ﬁﬁﬁﬂe@eﬁcé@mﬁéﬁﬁ@é&]%ﬁﬁﬁ&bﬂﬂamgaﬁs 8&d dl scl osed
in Internati onal Publ i'cations WD 99/ 40094 and WD 99/ 3764, and German Pat ent

apﬁl i cat i on OEnieB2A3 SanFranaiscb,dlyhSdpyerobdrf wﬂ(jén%mamaniom:qaarfot hz;t shown in
S ~ The. .- i .

esol uti19n arictshioRESRWRR g G, RESIARBEE FAt e e sh et om
R-glyci dol  agteficiéinlc® € eréhed @n WA tRSicRblal A RA ahd AYRthotldasY, Sm?:?ran&z,&?

(1994). However, the (S{ epoxi de has not been prepared in crystal line form

The prior ar€Ai Septembaent 1995 pnd éym@an S@cwtb(efon iC1o 10é<wybél‘fmhmgtomapc‘or
t th
socyanates (i \g,GADNETBET) OB MO SELSBI L SaRBA TRy SRl A o

=NCOOR") 15 difsophiopelatiide, belithiw hé)@ém&hyldﬁﬂﬁmﬁe)ls thE Hase t@rgbaexrate thavent i on
i nvol ves condensat]on of a carbamate wth a carbanoyl -protected derivative
of gl ycildyl dmckeephiticanion o5 sheicasbaraate prIFatBIPeratE rafgs abf 78 ko c49 banoy |

protecting o aieq BP9ddiRG bffhﬁg'l#%cgﬁtbh@&lug‘d{ ﬁsaé‘r&%@%ﬂmﬁgf&?o P4RLGCt i Ng

group, results in a nore aC| W th a grea conpared to

the prior arprodlﬁxerthexthgdrokmempabmuamaﬁ&ﬁmldm tBO egtaaﬁtzieﬁtfec(cﬁﬁhgne B,
= NHAc) typi caIIy requires the use of two equivalents of this reagent

for the cond@REHCHSh to occur. In contrast, only 1.3 equival ents of the
tertbutyl carbamoyl reagehiel PrheoRIP é\f’-ﬁ-]}'g@@%mie&x {-8£ibliGHoAL ARG AN
conpar abl e yi el ds. The succ:eg?s o@sﬁc‘h a(czar anat e cgnde'nse{tign. i ;Drt)oth
surpri sidly caminatedapéecydated orsubsequeht sténs. diop axanplesingarnagidnahirtdicattornf t he

o ORI 8 e TS SR R o Lindhiee 0 1o The

5-substi tut e@ca%maﬁdme@ll NYESyisd) UBS smmitwosma% 13b&lidcRsecaarttioasgr s of
5- subst it ut ed- oxazol i di nones have greater antibiotic activi tg t han t he

racemat es. Urasforming$-hydroxsmetbgl-ggarolimenesstodhe eerresperding 8-(S)
>acet am dore n&nﬁ%hfneﬁf&?%%zo%d&%ﬂéass(}ﬁ%@ PERYINES L AGdnt duBG ElctRielY

condensati o
25  followed by potassium phthalimide, then followed by hydrazine. J. Med. Chem., 32,

1673 (1989) and Tetrahedron, 45, 1323 (1989) disclose a method of transforming 5-
hydroxymethyl-oxazolidinones into the corresponding 5-(S)-acetamidomethyl-
oxazolidinones by treating with methanesulfonyl chloride or tosyl chloride, followed
by the stepwise addition of sodium azide, trimethylphosphite, or platinum

30  dioxide/hydrogen, and acetic anhydride or acetyl chloride to give the desired 5-(S)-
acetamidomethyl-oxazolidinone. Likewise, U.S. provisional application Serial No.

23



30 carbamate wth racem c glycidyl acetam de in the presence of a base,
such as an am ne, alkali netal hydroxide, an al kali netal al koxide, and the
i ke, andvOlas2sst is -5 WO U2/ 32857 PCT/ USUL/ 32478 pr ef erOTecson/02408r ry out
the reaction at an el evated tenperature, preferably at a tenperature

bet ween 90C and 110C. The patent provides no yields or description of this
process in the exanples, and evidence indicates that, under these
conditions, rearrangenent to an undesired side product occurs. |ndeed, the
exanples do not 5 disclose a one-step process, but disclose nulti-step

routes that ¥4\ gisaleses raaathedel preparing 3-(-hwdroxymesidwxagelifdagpeat i on of
b e _ U - . _

hydr oenar | AREMEGREER o AL 1 OUTHAN AL iU AR ARES F Mrinometil:

that a) the gxesslidioshd iatchatdiars whidll @hdetaedlatsdrtd praduee pharnaicdlogitally

S)-gl ydi dyl al kyl carbamate (1), (S)-chlorohydrin 10 al kyl car bamat
00 B G achye BB bpeaumarista oy edKiEiRa U ARt Nenb OB SXPSOIRR k)

al kyl car Bamare gt SRR e PSSR iidorP By it e hcca
(S) - chl or oaasichtationl df yhibasdadivamtates, V) (Scheme B, NP =NHal kyl), and c) the

reaction is perfornmed under conditions s ach. that conpeting rearrangenent
to the undesired sid a%lb"rﬁfﬁﬂ’é wethod{Bcheme ) V‘@Uﬁﬁ?@'@éiﬁ“"gmw 1CTHE

| NVENTI ON Theiph@s€ () or I8 Mdaf(bh il J 6t ttalnPrd MR NP Sonfairtygiti&@si zi ng 20
oxazol i di nones and I ntermedi ate Conpounds used i'n the synthesis. As shown
i n Schenes Igarl®n raagkns tdprovide anroxazaljslseme dfavingéhgdesired amime/fnciionaliisatt o

provi de g 28300 on 0 03/ S288L. SONET v 51358 AoBNTO Re + N . O3

Scheme B
0 o}
Ar J’l\ R' L\_
SNH o” NP
. o}
a
Ar )L
SN o
or + or —_— \__&
o NP
Ar C// cl OH e
NP
b d

15  discloses the condensation of an isocyanate (b) with racemic glycidyl azide (c, NP
=N3) to provide a racemic 5-azidomethyl-oxazolidinone (e). Two subsequent steps
are required to convert the racemic azidomethyl-oxazolidinone into a racemic 5-
acetamidomethyl-oxazolidinone (e, NP = NHAc), which has antibiotic activity.

International Publication W(099/24393 discloses the reaction of a

20  Dbenzylcarbamoyl amine with three carbon reagents containing amines (NP = NH3),
acetamides (NP = NHAc), benzalimines (NP = N=C-Ph), or phthalimides. Likewise,
Tetrahedron Letters, 37, 7937-40 (1996) discloses a synthesis of acetamidomethyl-
oxazolidinones involving the process of condensing a carbamate with 1.1 equivalents
of n-butyl lithium (tetrahydrofuran (THF), -78°C), followed by 2 equivalents of S-

4



Schene 2 ROX ORa R "\NHO- ~NH- s + "0 R1 00O0OR-NONHOR3I OIII
lV, R& = HV, R4 = C~--Cs al kyl carbonyl PCT/USOL/ 32478 _7_ WD 02/ 328S7
Schene 3w®@ots285N % VI Base X\ '-~/~NH O R3 0 IV R PCT/ UBCTNBAAIRTR O
\NH CX O -NHOR3 VI OOR3 5 10 15 S)-oxazolidinone al kyl car banoyl

I nternmedi ate of structural formula (111), an (S)secondary al cohol of
structural fornmula (I1V), and an (S)-ester/protected al cohol of structural
formula (V), or a salt or hydrate thereof or acceptable salts, hydrates, or
pro-conpounds thereof, wherein R _is optionally substituted aryl R2 is

sel ect ed fr@hmdbéacgtméeé@ﬁ‘iﬁ’ §t-NHﬁ€6ﬂ0(E1V@Gh@ catrgsppndigg Se)cycl oal kyl, aryl

optionally s tl W I e ps,
Ayl 3 etk mf‘f 'ﬂf‘e%g%l %éaéol?réﬁ ? S P’ﬁ‘:g‘%‘]" Ca‘q{%hﬁﬁ e
optional Iy @u@@amtetmmlosea if h\&obﬂeﬂ etvuu, e Rert, c37 7987 @996)6104 al kyl, nitro,
cyano, or trifluoronethyl groups, 9- quoren%InethyI trlchloronethylnethyl

2-trimethyl silyl et hyl ThsnErRpansiomer of Sphemeg B, ANy NG Rt Bu) 15
G ~cra ar ky MOPERAE e gt HREhMheen OB DR re G0 T AEIARS wistbsk

al kyl sul f onyh hlt@ﬂhaﬁdslydl Publicutiohs W@Qmw:asmiawo 99/3t75ua aﬂd@eﬁmhn iPateant i on i s

to provide an (S)-epoxide of structural formu an (S)-oxazolidi none
t - but yI car barBlsatiopF AR2238 Aok aﬁhwélthwdaffenemwrea ﬂm that shgwn ixSchabe ndar y

al cohol of  §f gt 4 ahok e T s bedd prepftdd 89 atdrolytic kinetic resolution of the
racemic epoxide as disclosed in WO 00/09463, and from R-glycidol as disclosed in
10 WO 93/01174 and J. Med. Chem., 37,3707 (1994). However, the (S)-epoxide has not
been prepared in crystalline form.

The prior art is silent with respect to the use of carbamates (a) or
isocyanates (b) in condensations with tert-butylcarbamoyl-, (BOC), or other
carbamoyl-protected nitrogen-containing three-carbon reagents (c,d, NP =NCOOR”)

15  to directly form oxazolidinones (€). The present invention involves condensation of a
carbamate with a carbamoyl-protected derivative of glycidylamine or 3-amino-1-halo-
2-propanol. The use of the carbamoyl protecting group, and specifically a tert-
butylcarbamoyl (BOC) protecting group, results in a more facile reaction, with a
greater yield, compared to the prior art. For example, the analogous acetamide

20  reaction (Scheme B, NP = NHAc) typically requires the use of two equivalents of this
reagent for the condensation to occur. In contrast, only 1.3 equivalents of the tert-
butylcarbamoyl reagent (Scheme B, NP = NHBOC) is required to obtain comparable
yields. The success of such a carbamate condensation is both surprising and
unexpected because of the apparent steric hindrance of the tert-butylcarbamoyl group.

25 The present invention also is directed to the conversion of an
isocyanate into the (S)-enantiomer of a 5-substituted-oxazolidinone in a single step.
The (S)-enantiomers of 5-substituted-oxazolidinones have greater antibiotic activity
than the racemates. U.S. Patent No. 5,332,754 discloses that racemic 5-
acetamidomethyl- oxazolidinones can be synthesized in one step by condensation of a

30  carbamate with racemic glycidyl acetamide in the presence of a base, such as an
amine, alkali metal hydroxide, an alkali metal alkoxide, and the like, and that it is

-5-



WO 112/ 328S7 PCT/ US01/ 32478 (S)-ester/protected al cohol of structural
formula (V), or acceptable salts, hydrates, or pro-conpounds thereof, in
crystal | iwvi@02/32887y and a process of preparing these conpouRdd/use1/824/8t al | i ne
form One other aspect of the present invention, as shown in Schene 4, is
to Scheme 4. HZN OH X OH ~X ~NH OR3 O VIII IV | U provide a process for the
preparation of an (S)-3-carbon carbanoyl al cohol of the structural fornula
(I'V) which conprises (a) contacting a dialleyldicarbonate vvith an (S)-am no
al cohol of formula (MIn in the p resenc%yof a base, such as

tri(alkyl) arﬁrefénedrmacw ous therasehonca @B & 916%@%%@%arﬁfﬁébliysaélaat ed in

crystalline esent
[ nvent i on, tE gﬁpaﬁlfré Sémfggﬁ oy E‘l‘d jl@agc hengxgh&ﬁ%ﬁd@ﬁi? g@&g%dgg r@tﬁ%w oR4
=.-NH O R3 \th1s|i§»ﬂoc:esﬁn th@exahjﬂysi; madleoﬁyhcel mdlk:ateq;)thav,lmidelahqmecmndﬁloﬁmr

prepar| ng a secondary protected-al cohol of strugctural formula whi ch
conpri ses CGH?WFWQX He andyndgsired sidspradicl gochry ‘gfhes‘?’ﬁaﬁli’hﬁrdgﬂ\g"lt ormul a
(1V) wit amlﬁﬁd/s]eaatdﬂ%%tgg&%h g\ﬂn%ggﬁﬁemﬁ&%}é%@s b &@hchwh)t@moe@ The
(S)secondary protecte |'cohol " can be 1solated 1n crystalline formafter
recrystal | i zskilledrin thegart iﬂmﬂiﬁg&ib@ﬁmtlon of a 5-hydroxymethyl-oxazolidinone followed

g(c:::]-/e#goflsl 32%&@ ot her g%g%qq}q?@ %%%a&%tn (i)fn[ﬁg%{non as shown in
The present method differs in that a) the reaction is between a
protected carbamate (I) and an (8)-glvdidyl alkylcarbamate (II), an (S)-chlorohydrin
10  alkylcarbamate (IV), or an (S)-chloroacetate alkylcarbamate (V) (Scheme B, NP =

NHalkyl); b) the reaction is between an isocyanate (VI) and an (S)-glydidyl
alkylcarbamate (II), an (S)-chlorohydrin alkylcarbamate (IV), or an (S)-chloroacetate
alkylcarbamate (V) (Scheme B, NP =NHalkyl), and c) the reaction is performed

under conditions such that competing rearrangement to the undesired side products is

15  largely suppressed.

SUMMARY OF THE INVENTION

The present invention is directed to a method of synthesizing
20  oxazolidinones and intermediate compounds used in the synthesis. As shown in

Schemes 1, 2, and 3 below, one aspect of the present invention is to provide an

25

30



OlV, A =HIIl V, r = C-Cs alkylcarbonyl is to provide a process for the
preparation of a (S)-epoxide of structural fornmula (Il1) which conprises
cont act i ngoamw31ss) - 3- carbon ami no al cohol of structural fomaaluse{/BMys or
(S)-secondary protected-al cohol of structural fornmula (V) with a base. The
(S)epoxide can be isolated in crystalline formafter chromatography.

Anot her aspect of the present invention is to provide a process for the 10
15 production of an (S)-oxazolidinone of structural formula (111) which
conprises contacting a carbamate of structural fornula (1) with an
oxygenat ed am no reagent selected fromthe group consisting of au
(S)-t-butyIE? bamyl secondary al cohol of structural forrmula (1V), an

. (S)-t-butyl ca epoxi de of structural formula (11), or an

(S)-t-butyl carbanyl ester of structural forrmula (V), in the presence of a
l'ithiumcation and a base whose conjugate acid has a pKa greater than about
8. An additional Qaspect of the gresent invention, as shown in Schene 7, is
-10 WO 02/828 H Sch;ne 7,10 /USOl /32-478 0 R~ Ir ~-N~NO'-NH OR3 11l O
OR ~N-O ~NH ~ ~NO NG Xo-Be, = C—~-CB al kyl carbonyl or C--Cs
cycl oal kyl car bonyl XI, R5 = C%-CS alkyﬁﬁhlocarbonyl or C--C6

cycl oal kyl t hi ocarbonyl to providel'a process for the production of an
(S)-3,5-disubstituted-oxazolidinone of the structural formula (X) and (Xl)
whi ch conprises (a) contacting a carbamate of structural forrmula (1) with
an (S)-protected al cohol of formula (V) in the presence of a lithiumcation
and a base whose conjugate acid has a pKa of greater than about 8 to
provi de an (S) protected-oxazolidinone of the structural formula (111) (see
Schene 2), % tacting the reaction product of step (a) wth agueous
acid to produtCe. o(S)oxazolidinone free am ne of structural fornmula (1X),
and (c) contacti ngr@duct of step (b) with a base, such as a tri (Cl-CS
al kyl )am ne, and an“ac tT™Rg or thioacylating agent selected fromthe
group consisting of (i)gpan acid anhydride of the structural formula Q(RS)2
, (ii) an activated acid of the structural fornmula R X to provide (X) or
(ii1) a dithioester of the structural forrmula RSS(C=S)RS to provide (XlI),
-11 WO 02/ 328S7 PCT/ US01/ 32478 wherein RS is Cl-C6 al kyl carbonyl, Cl-C6
cycloalkylcaéaon |, Cl-C6 al kylthiocarbonyl, or Cl-C6

cycl oal kyl th nyl, and X is hal ogen, al kylsulfonyl, or arylsulfonyl.
o X OR*
1
N NH/[KO/R + %__NH . —
. T
0 V,R*=H
&Wko V, R$ = C,-Cj alkylcarbony!
N}H]/O_Ra
n ©
10



A further aspect of the present invention is to provide a one pot process

for the production of an (S)-oxazolidinone of structural forrmula (X) and

(XI') whi ohoovg8s7 ses (a) contacting a carbamate of fornmul 2CfySonsdr418ei t her

an (S)-t-butyl carbarnyl secondary al cohol of the structural fornmula (TV) or

an (S)-t-butyl carbanyl epoxide of the structural formula (I1), in the

presence of a lithiumcation and a base whose conjugate acid has a pKa of

greater than about 8, (b) contacting the product of step (a) Z 0 with

aqueous acid, and (c) contacting the reaction product of step (b) with a

base, such é@ @nﬁrl(CJ C5 al kyl)am ne, and and an acyl ating or

t hi oacyl ating agent selected fromthe group consisting of (i) an acid

- anhydri de of the structural formula QCRS)a , (i) aﬁ\gctluated acid of the
structural .fornmula RS iii) @& dithioester of the“Hs(ructural formul a
RSS{C=5)RS , whereindkS is 5$LC64égziLcarbonyl Cl- C&. 15

cycloalkylcarbony N/CI-CB al kyl thi booytrs or Cl-C6 .

cycl oal kyl t hi ocar bonyl,.apd X i s hal oggn, al kyTsulfonyl, Of PEﬁﬁfonyl.
DETAI LED DESCRI PTI ON' OF THE PREFERRED HMBODI MENTS 20 As used rein, the

terms and phrases have the meanj,ngs, d&finitions, and expl anatd ons known in

the art. Sane of the nore commonly used phrases are described in nore

detail below. "Akyl" refers to a cyclic, branched, or straight chain

al i phatic group 2S containing only carbon and hydrogen, for exanple,

met hyl, pentyl, and adamantyl. Al kyl groups can be unsubstituted or

substituted with one or nore substitients, e.g., hal ogen, al koxy, acyl oxy,

am no, hydroxyl, nercapto, carbd%sc.,N nzyl oxy, aryl, and benzyl. Al kyl

groups can he sat ur at ecPadsr unsattua{g&\ig.g , containing al kenyl or alkynyl

subunits at one or several positions) .\ cglly, alkyl groups contain 1

to 30 about 12 carbon atons, preferably fygﬁ/about 10, or 1 to about 8

carbon atons. -12 WO 02/ 32857 \

PCT/ US01/ 32478 "Aryl" refers to a mpnovalen? aromati c carbocyclic group
having a single ring (e.g., phenyl), multiple rings (e.g., biphenyl), or
mul tiple condensed rings (e.qg., naphthyl or anthryl). Aryl groups can be

unsubstituted or substituted with am no, hydroxyl, alkyl, heteroalkyl,

al koxy, hal o, mercapto, sulfonyl, nitro, and other 5 substituents.

Typical |y, t$1)eo)alzylidigmmmk'ylaalaamuﬁahiehné@dteﬁf@ghetufdl Iﬁgmﬂmunwwl (SkFor

exanpl e, the aryl group is a substituted gheny "hal 0" or

"hal ogen’d i sscaeidandalcaknlof strpciumahformyla @V qnd (SbFQ%?F/R?éteC@H lsehakof and
i odi ne. Th
I odine. The &%Mral%ﬁﬂ%m ?Qﬁja ﬁl"tx{ Hﬁa@gﬁ%ﬁ;gﬁéﬂ &Eg:tﬁge]géﬂi gy&gsﬁeg _R is 10

al kyl or aryl -, respectl
term"am no"pm&odmbun@thamof NFR&rel nmptlcmaﬂh StEbstlttnetbmhd@ns kqh:ctccdsfra:hkyl or

RS RERETEVRG T E RN P S TN A A
al kyl . one or two Cy-Cj alkyl or halogen groups, allyl, 3-methylallyl, 3,3-dimethylallyl,
10 vinyl, styrylmethyl, benzyl optionally substituted on the aryl with one or two Cl, C;-
Cy alkyl, nitro, cyano, or trifluoromethyl groups, 9-fluorenylmethyl,
trichloromethylmethyl, 2-trimethylsilylethyl, phenylethyl, 1-adamantyl,
diphenylmethyl, 1,1-dimethylpropargyl, 2-furanylmethyl, isobornyl, and hydrogen; R’
is C;-Cyp alkyl; R*is H or C,-Cs alkylcarbonyl; and X is halogen, alkylsulfonyl, or
15  arylsulfonyl.
Another aspect of thé present invention is to provide an (S)-epoxide of
structural formula (1), an (S)-oxazolidinone t-butylcarbamoyl intermediate of

structural formula (III), an (S)-secondary alcohol of structural formula (IV), and an



The term "al kyl sul fonyl " is defined as R-S03-, where Ris alkyl. The term
"arylsul fonyl " is defined as R-S03-, where Ris aryl. The oxazol i di none

ri ng systwomoegsssanbered as follows: O2 3 N O 4 20 The preEUSH13eER/tion i s
directed both to novel synthetic internediates and to nethods of preparing
pharmaceutically active and comrercially val uabl e 25 oxazol i di none

anti biotics, as defined below by the foll ow ng general synthetic schenes.
-13 WD 02/ 32857 Schene 1. O R~~NH~O’R2 0 ~NHO-R3 1l O~ R~ ~N~O VN-O~ 3
R O PCT/ US01/ 32478 Scheng 1 setg forth the reaction between a carbamate (1)

and an (9)- éﬁé}@ﬁ‘éﬁpﬁoﬁqc}e‘i geohob ppefipciiralfermpla (¥ apemiphissalisxydsates. @ none
(rrr)y. Carb skidl can be
-readily preggE gﬁ]iprom gmméﬁgonﬁ%%}}hﬂq@&] netdhéorggc'%ggo\%ﬁr% 1{1%%12% skilled in
the art (Seecomiumnﬂeuﬂdrystﬁiﬂmé&hhy R is an aryl gr oup, optionally
substituted. Preferabl 10 wherein Al~~n
Z2~~mZs Z2 YmZ2 )m Zé ther\psmct OfREQ msqﬂtgpveglo%ﬁasmw@ é{kRé‘?‘ngfEt‘%'@r are
di hydropyrrolidine, optionally substituted with R z; ZI is CH?(CHZ)p,

CH(OH) (CHZ)p, or ((O; 15 ZZis (OpS, O or NR- 3); -14 WD 02/ 32857 Z3
is (OpS or $gheMed.s H or CH3; A2 is selected fromthe group consisting of

H,N OH X OH
-, =
X NH  O0—R®

Vil v

provide a process for the preparation of an (S)-2-carbon carbamoyl alcohol of the

10  structural formula (IV) which comprises (a) contacting a dialkyldicarbonate with an
(S)-amino alcohol of formula (VII) in the presence of a base, such as a
tri(alkyl)amine. The (S)-3-carbon carbamoyl alcohol can be isolated in crystalline
form after recrystallization.

Yet another aspect of the presenf invention, as shown in Scheme 5,

15
Scheme 5
X OH X  OR*
— —{
NH\[(O—-Ra NH \ﬂ/o_Rs
o} o}
v V, R* = C, -G, alkylcarbonyl

is to provide a process for preparing a secondary protected-alcohol of structural
20  formula (V) which comprises contacting an (S)-3-carbon amino alcohol of structural
formula (IV) with an acylating agent and a base, such as a tri(alkyl)amine. The (S)-

secondary protected-alcohol can be isolated in crystalline form after recrystallization.

9.



PCT/ USQOL/ 32478 a) H, 5 b) HO c¢) CH3, d) CH30, e) R140CHz---C(O NH, f]j
RISOC(ONH, |Ug) (C1l-C3)al koxycarbonyl, h) HOCH2, i) CH3ONH, j) CH3C(O,
k) CH3C(QyQH23285% 1) CH3C(OC H2CH20O), and nm) CH3C( OCHZCHz ®arHzs01/02478l - C- Az
t aken together are CH3-C(OCH2CH20, {O, or C(=NR.'"z); R8is Hor F, or is
taken together with Q as above; RO is Hor F;, 20 R and R' are taken
together with the N atomto forma 3, 7di azabi cycl o[ 3. 3. 0] oct ane, pyrrole,
pyrazol e, imdazole, |,2, 3-triazole, 1,2,4-triazole, norpholine or a

pi perazi ne group, optlonall substituted with R3; Rz is sel ected fromthe
group consi sting of: é:(eO)iSpeCt th 9PW®)‘HVSHB9H,@F2’W@) chemedf,
HOCHzZC(O) -, €) CI—BSOz--, f) F2CHC(O -, 30 g) H3CC(O OCHZC(O) -, h)

+HC(O OCHzC(O) -, -15 WD 02/ 328S7 PCT/ USOL/ 32~78 i) RzIC(O)OCHzC(O)--, i)
H3CCHCHz OCHz8ghéne 6 k) benzyl OCH2C(O -, 1)-m) S C(p) p C(O [/ C(p) and 10 15
R13 is selected fromthe group consisting of: a) RlaOC(Ri 6) (R ~) C(O-~ b)

. RI50C( O} -, c) RI8C(Ox, d)oM3CC(O)(CHz)zC(O)-, e)R19S02-, , f) HOOH2C(O) -
9) Rzo(CHz)z-, h) RN Q@OHZO(O -, i) (CH3)zNCH2CO(O NH-. ) NOCHz-, k)
FZCHCHz-, 1)-m)
NH O—R® —_—
NH O—R®
o)
o)
V,Ré=H "

V, R?* = C,-Cq alkylcarbonyt

5  isto provide a process for the preparation of a (S)-epoxide of structural formula (II)
which comprises contacting an (S)-3-carbon amino alcohol of structural formula (IV)
or (S)-secondary protected-alcohol of structural formula (V) with a base. The (S)-
epoxide can be isolated in crystalline form after chromatography.
Another aspect of the present invention is to provide a process for the
10 production of an (S)-oxazolidinone of structural formula (III) which comprises
contacting a carbamate of structural formula (I) with an oxygenated amino reagent
selected from the group consisting of an (S)-t-butylcarbamyl secondary alcohol of
structural formula (IV), an (S)-t-butylcarbamyl epoxide of structural formula (II), or
an (S)-t-butylcarbamyl ester of structural formula (V), in the presence of a lithium
15  cation and a base whose conjugate acid has a pKa greater than about 8.

An additional aspect of the present invention, as shown in Scheme 7, is

-10-



C~i ~(p) O" . and 20 25 R4 is H, CH3, benzyl, or CH3C(O-; R15 is
(C1-C3)al kyl, aryl, or benzyl; R ~ and R', independently, are H or CH3; RI18
i s sel ectwd 0882857t he group consisting of: -16 WO 02/ 328FTTH)SOH347H)
(Cl-c4)alkyl, c) aryl(CH2)",, d) ClHZC, 5 e) CI12HC, fJ FHZC-, g) FZHC,
and h) (C3-C6)cycloal kyl; R19 is selected fromthe group consisting of 10
a) CH3, b) CH2C1, c¢) CHCH=CHz, d) aryl, and e) CHzZCN, 15 RZ is OH, CH30-,
or F;, RZ~is: ' a) CH3-, b) HOCHz--, c) aniline, or 20 d) (CH3)zN-CH2-, R 2
is selected fromthe group consisting of: a) HOb) CH30c) HZN 25 d)
CH30C(0) O, ¥permpdc( O) OCHZC(0) O, f) aryl - CHZOCHZC(O) O, g) HO(CHZ' ~20-, h)
CH30CHzO( CH2) 20-, and 30 j) CH30CH20-; mi sOorl; RCT/USOLl/32-478 -17 WO

+02/32857 nis 1-3; pgs §t2; and ri
N™ 70 N 0
NH O0—R® ’ NH, ——>
It IX
O
0O
R1
NP

\—K——NH—RS

X, R8= C4--Cyg alkylcarbonyl or C4-Cg cycloalkylcarbonyl
X1, R® = C,-Cq alkylthiocarbonyl or C,-Cg cycloalkylthiocarbony!

to provide a process for the production of an (S)-3,5 -disubstifuted—oxazolidinone of
the structural formula (X) and (XI) which comprises (2) contacting a carbamate of
5  structural formula (I) with an (S)-protected alcohol of formula (V) in the presence of a

lithium cation and a base whose conjugate acid has a pKa of greater than about 8 to
provide an (S)-protected-oxazolidinone of the structural formula (IIT) (see Scheme 2),
(b) contacting the reaction product of step (a) with aqueous acid to produce an (S)-
oxazolidinone free amine of structural formula (IX), and (c) contacting the product of

10  step (b) with a base, such as a tri(C;-Cs alkyl)amine, and an acylating or thioacylating
agent selected from the group consisting of (i) an acid anhydride of the structural
formula O(R?), , (ii) an activated acid of the structural formula R’X to provide (X) or
(ii1) a dithioester of the structural formula R5S(C=S)R5 to provide (XI),

-11-



PCT/ USOL/ 32~78 aryl is unsubstituted phenyl or phenyl unsubstituted with
one of the followng: al F, 5b) d, ¢c) OCH3, d) OH e) NH2, f)

(C~- C4) alwwploz/3i837g) OC(O) OCH3, or h) NO2; and protected fargwushsoesf .
Specific substituted Q groups include, but are not limted to, 4
(benzyl oxycar bonyl ) - 1- pi perazi nyl, 4-norpholinyl, and

4- hydr oxyacet yl pi peraznyl. 15 Especially preferred R groups include
3-fluoro-4-[4- (benzyloxycarbonyl) 1 pi per azi nyl ] phenyl ;

3-fl uoro-4-(4-nmosphol i nyl ) phenyl él 1-di oxohexahydrc ~. 6

t hi opyr an- 4- ‘thremlilla&ud%wéhxlparb@wl,l oEQcM@@kylamqmd €HCshi opyr an

34f ?/lug:]g[]xl (%I%(lﬁ %agl#ﬁ% %Lbd%l(, cgfhi %ﬂ%ﬁtﬁ%%?éfo%y}), erfc? &yls halogen, alkylsulfonyl,

di oxi do- 3-t hyreir @MEdrrﬁi fl uorophenyl 20 R2 is selected fromthe group
consi sting of C~- C20 a C3-C~ cycloallcyi, aryl optionally substituted
*with one cr two Cl- @aﬁkéﬂh@rasm o§the pgessnbwventionyip fo projidernnglpoy process

3, 3 0t oty | B el (S 787 TR e HEAEH-AREANRILY abBES Lsithed O

t he phenyl w e or cyan

trifluor orretdmﬂprgeg)(ﬂ)&onﬁetiﬂgwdsaﬂathmbhydmuﬂd (I‘;hzhthreﬁth&t iilyﬂSUR-ﬂ)hwllcarE’atﬁﬁ
trimethyl'silylethyl, hen | et hyl , 1-adamantyl, hen | met hyl

di met hyl pr op¥Pegdary QICP el P’é’é‘ﬂél(ﬁil)l or a&r@ B-‘@é‘ﬁ‘mylbfe@?"éﬁ%lﬁf y, R2
is methyl. Rge 'sﬁu&?urapfﬁﬁ gﬁl m étﬁgg eg«Eel{ ?IO? %ﬁﬂm %oh%&%‘b@se WESE ary

al kyl . The carbanzte are reacted 1 n the presence of
a . base andcqmmte/aml hasTdyeKa dﬁgtaibythaﬁ abbg ) ds)conmcting ﬂxerprbduc&bf stsp (a)ng as

t he base s 30, capabl e .qf otona.t c~~r bamat 1), i.e.,.a base whose
conj ugat’d ac\Vhh AduEoys aeid, %ﬁ%@ eotagting fag.re ﬁmprsguiolﬁﬁt@m(@r%laa & is
sel ected frogchhga@i@PCLARS! a?ﬁlhgganﬁfanﬁ'&n a@ﬁatm%@ Ma@ﬁﬁﬁﬂ%o%el it selected

PCT/ 11 S01/ 32- 478 al koxy grou havi ng one through seven” car at ons;
car bonat e; afrmatthcy group €ohsistig ofi(i)tan oidyanhydridemof the stroctinghfdoypiu)asOqRT Y

of car barmt e ppe NP0t e Suctutab Tt Rk oot o byt of 0 V021 © Dase
1, 5- di azabi cstﬁica{réi ﬁnﬁﬁl@ﬂfsﬁefs)RS Qlﬁé»i)emmsrgafhag Qlkgfééib@h 2C;-Cs

Nrret hyl m)rphol ine; and, 2,2,2-trichloroethoxid e nost preferred base is

an al kox gr@@ﬂpabm«:aﬁbonwl 65 alkylloesaberon. QItQan@q cxymlk)dthlegartgpnyl, angXat e or
t - but oxi de. Qh nconb nati on th alithiumsalt
o ase i ERc Ao ARl BRSL RSB O M oD -

(such as, rom de) can be used to formthe
|l ithiumcation and base i~a situ. The |dent|ty of the solvent also is not

critical, and includes, for 10 15 20 exanﬁg C%CHC et hers such as
tetrahy~irofuran (THF), ani S4sTALIRDE FPNPEdHEe (DVF) and

di mei hyl acet ani de (DVA C), a@mmlﬁEMggmppﬁﬁmne acetonitrile, and
al cohol s such as t-anyl al cohol and t-butyl alcohol. The choice of sol vent

is relat®d to the solubility of carbamate (1) and the S-epoxide (I1), and
can be deternined easi Ay hereinethe kériisegadiphraseehayve<he mapmingse defmitions, nent

o~f the pr eserHexp hha 1ons olwsn A %he ar?.r égmle of %r}ggr% c%mmsonrl]y usedzphrases are

described in more detail below.
“Alkyl” refers to a cyclic, branched, or straight chain aliphatic group
25  containing only carbon and hydrogen, for example, methyl, pentyl, and adamantyl.

Alkyl groups can be unsubstituted or substituted with one or more substituents, e.g.,
halogen, alkoxy, acyloxy, amino, hydroxyl, mercapto, carboxy, benzyloxy, aryl, and
benzyl. Alkyl groups can be saturated or unsaturated (e.g., containing alkenyl or
alkynyl subunits at one or several positions). Typically, alkyl groups contain 1 to

30  about 12 carbon atoms, preferably 1 to about 10, or 1 to about 8 carbon atoms.

-12-



ROX~-- CRaR ~"\NHO- ~NH.+ "ORI I~-IOO, IV, & =HR~"V, R4
C~--C6 al kyl carbonyl ~ N'O "---NHO-R3 _. . OllIl -19 WD 02/ 32857

PCTI USUL88-04/3%8s7. €., the reacti on between a carbanat e~ (IBcCMisoh/3ei7Bher an

(S)-secondary al cohol (I1V) or an (S)-ester (V) to provide a corresponding
(S)-oxazolidinone (l111). This process is perforned in the sane manner as

that previously disclosed for Schenme 1. A third process to produce the

(S)-oxazolidinone (I11) is set forth in 5 Schenme 3 and involves a reaction
between an isocyanate (VI) wth either (S) secondary al cohol (N) to give
an (S)-internedi ate (|1Ai)ylvlfeier&m@m@n@lva(l&ntAromﬁicSca;astdéb%gnogp YHgened in a

3% 0+ REnsf Tnkf Pl BherBfl At fhge o Mloh iy S EIERIE efilind ik “0 0T

R Base \N~Qe‘gN|ﬂa§hthyFBr £athryl). Bl gxbﬁpsaca@afehm@uwmi&mte@smmamaadnmlg
fragnents, i. (% secondary 15 al cohol (1V), (S)-epoxide , .and

- (S)-ester (\Aunggydsexylsallyleheienenlkyl, faﬂ@wrhaw émré@to,aﬁsﬂfpnylu@ ma@@bofihﬁr

021 s2s57 bR Trily. THRRER, ! BpRF 5 ool A € in B s SRRSEE e

example, the aryl group is a substituted phenyl ring.

The term “halo” or “halogen” is defined herein to include fluorine,
bromine, chlorine, and iodine.
The term “alkoxy” and “aryloxy ™ are defined as -OR, wherein R is
10  alkyl or aryl , respectively. .
The term “hydroxy” is.defined as -OH.
The term “amino” is defined as -NR», wherein each R, independently,
is alkyl or hydrogen.
The term “alkylcarbonyl” is defined as R-C(=0)-, where R is alkyl.
15 The term “alkylthiocarbonyl” is defined as R-C(=S)-, where R is alkyl.
The term “alkylsulfonyl ” is defined as R-SOs-, where R is alkyl.
The term “arylsulfonyl ” is defined as R-SO;-, where R is aryl.

The oxazolidinone ring system 1s numbered as follows:

20

The present invention is directed both to novel synthetic intermediates
and to methods of preparing pharmaceutically active and commercially valuable
25  oxazolidinone antibiotics, as defined below by the following general synthetic

schemes.
-13-
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v

14 (S)-3-carbon am no alcohol (N) frorri an (S)-am no alcohol (VIII) and a
di al kyl di carbonate. For the (S)-am ne alcohol (VIII), X can be hal ogen,

al kyl sul fwaye/32857 aryl sul fonyl. A preferred X is A. The (PEI/ERoIMABI7&I cohol s
(VIT'1) are known to those skilled in the art or can readily be prepared
from known conpounds by nethods disclosed in WO 99/24393 fromcomercially
avai |l abl e Sepi chl orohydrin. The (S)-am no al cohol can be isolated in
crystalline formafter recrystallization. The reaction of

di al kyl di carbonate and the (S)-am no al cohol (VIIl) is perforned as set
forth in Exa¥pF®ed: |t should be noted that starting with an
enairtionerically pure (S) 15 2() am no alcohol (VIII) ultimately yields an
enantionericallyllpure (S)-protefted al cohol (1V), (S)-ester (V), and

(S) - epoxi de il Y\ Th& absokut e&&,_irgur ation of the carbon atomin the

phar macol ogi caf" B@seful (S)-oxaz 'W\g&ﬂe’?corrpounds (X) and (XI) is "S",
and therefore it |s preferable to use enantionerically pure (S)-amno

al cohol (VI11) and obtain enanti omeri Al | y pure (S)-protected al cohol (N)
see Schenme 4. Zii the Schemes and the clains, the supra scripted "-(S)-"
-~C. -ts~- denotes the asymmetric carbon atom has the appropriate
enantioneric configuration (S)- such that when this carbon atom becones

part of an (S)-oxazolidinone (IIl, X, or XlI), it is the preferred
enantioner. |f any of the chenical sequences of the processes of the

pr esent mven,; begl ns with an optically inpure (racemc) form rather
than an enanti'd r caIIy pure form the products obtained are the
correspondi ng op al.N re (racemc) forms. -21 WO 02/ 32857

PCT/ USO1/ 32- 478 Scheme i ' Ristrates a process for converting an
(S)-carbanoyl al cohol S@herre 55 XOHXOR ~NHOR3 - sNH " OR--- ~a O

OIVYV, R4 = C~ -Cs al kylcarbonyl (1V) to a corresponding (S)-secondary

ester/protected al cohol (V). To convert an (S)carbanoyl alcohol (IV) to a
correspondi ng (S)-secondary ester/protected al cohol (V), the (S)-carbanoyl
al cohol (N gaherRaACIRIfOMh tHe RACRRPEARELPE BarBSihBY(T)REd A8 RFPBloxidEl) t40, as
an aryl halide or acyl anhydride, under acylation reaction conditions well
known t o 5t hagredugdei the eorrésponding &ﬁ;)t roxarpiidin@)e GH obieramates OO eee ewwve @dh@ﬂe c an

b | at ed f f.t t :
05" e sy MR P S A B
(S) - secondarnoat ®rthodel RIRALR thd art @eBekarhide 1hY Stasy, llﬁﬁs%ta{‘yl
anhydride in triethylamne as is set forth in Exanple 4. For the 15~

('S) - 3- car boroptienably substihued. (Rreyerawo'dhns be hal ogen, allcylsul fonyl, or,
aryl sul fonyl, and preferably is . For the gzorrespondl ng correspondl ng

(S) - secondary esterl protected al cohoIQ1 RA*is C~-CS al kyl carbonyl and
preferably is acetyl. It is preferred t e acyl ating reagent be
selected fromthe group consisting of aR d.anhydride of the formula

A RS)2, wherein RS is C-C6 al kyl car®nyl ,” or an activated 20 acid of the
formula RS X, wherein X can be hal ogen, al kyl sul fonyl, or arylsul fonyl and
preferably is -C oy and used in conjunction Wit h base, preferably a
tri(C~-(ﬂyaIW§}¢fPH’nQn@ 0’1R|1§ nore preferred that R5 is acetyl and X is -d.
Speci fically, the nore preferred acylating reagent is an acyl anhydri de,
and it is nost pref erred that the acyl anhydride is acetic anhydride. 25

Schene 6 shovvs rocess of preparing a (S)-epoxide (Il) fi-omeither -22
WO 112/ 32857 SU 1/ 32 )Scherre 6 X OR4 ON ) R3 ~N4, OO0ly,
RA = HII V, 1Co- Cs aI 5'0ny| 0 Z m Zl ﬁj
N N = .
' \ k ! m

or Q' and R® taken together are dihydropyrrolidine, optionally substituted with R'%
2! is CHy(CH,)p, CH(OH)(CHy),, or C(O);
15 Z?% is (0),S, O, or N(R'?);

-14-



15. 20 25 an (S)-3-carbon am no al cohol (N) or an (S)-secondary
ester/protected al cohol (V). The (S)-epoxide (I1) can be obtained by

react i on W€ 04328§%) - secondary ester/protected al cohol (V) WCTHSQ1/BHS®, such
as pota$siumor lithiumt-butoxide, iii a solvent, such as nethanol. The
(S)-epoxide can be isolated in crystalline formafter chromatography. An
(S)-epoxide (Il) can be produced froma corresponding {S)-secondary al cohol
{IV) by reaction with lithiumt-butoxide in nmethanol at 20C, as is set
forth in Exanpleé%u E@i an (S)-secondary al cohol (1V) or (S)-secondary
ester/protected & dok8bS©@UO: it is preferred that R4 is acetyl. For either
a~i (S)-3-carbon [glr@s@polatgg.hol (N) or (S)secondary ester/protected al cohol
-(V), X can be halogen, al'kylsulfonyl, or arylsulfonyl, and preferably is

d . An (S)-oxazolA'isselreted fitoer tiediratpecopkistihg 06 readi |y transfornmed to the
correspondi ng pharnmacol.ogi cally active (S)-oxazolidinones (X) and (Xl), as
*shown in Schene 7. (S)a—)gazol idinone internediate (Il11) first can be
transforged to the -23?) HMO 02/ 32857 PCT/ USII1/32~78 Scheme 7 0 0 Ri
WO WN-O - s '"-'"~ ~NH-""NHOR2 IIl IX0OR \~1-0 "-NHR- X, R5
-Cs al kyl carbonyl or @)-(3#,cycl oal kyl carbonyl XI, R5 = C--Cg

al kyl t hi ocar bonyl or %% ycl oal kyl t hi ocarbonyl , 10 15 20
(S)-oxazolidinone free )4 (I'X). (S)-oxazolidinone free amine (IX) then
is ac.ylated with an apm'éprigte@piati ng or thioacylating reagent, such
as an activated acid, acyl halide,” acyl anhydride, or dithioester, under
acyl . 3tion or thioacyl AR dCERRELi on conditions well known to those skilled
,in the.art ( see Exanpl nd |.ti.. and CVO 00/ 32y9), to produce an
(S)-oxagglidinone (X)m§46%§%$ﬂ‘P@ﬁﬂ@%?y¥espectively. Al ternatively, the
transformation from coya@oC,(!11) to conpound (X) or (Xl) can be

acconpl i shed as a one pot process wi thout isolating amne (L'K). It is
preferred that the acylﬁﬁﬂaﬁﬁ‘n'éyr t hi oacyl ating agent is selected front the
group consi sting of an-%ﬁigjéphydride of the structural formula Q(R5)2 , an
activated acid of thejgtrﬁc§u’al fornlula RS X, and a dithioester of the
structural fornmula. RIS(CHPYEOCHWerein RS is C-C6 al kyl carbonyl, C--C~
cycl oal kyt carbonyl, C-C~ al kylthio carhonyl, or C-C6

cycl oal Kyl t hi ocar bony!}) Gh&EQRUBCHaPGBA, al kyl sul fonyl, or axyl sul fonyl .

It is preferred that t i t or thioacylating agent is used-
in conjunction with a %Zggcggggzggzgg?@%’(c ,1-CS allcyl)amne. his nore
preferred thatA'RS-A’talaetogtthenate KH3sC@CHSNE) C(Q), oy C(F¥RTS; nore preferred

that the acylatingsr ept i.s_an acyl anhydride, and nost preferably the
acyl anhydride i;l‘ga'égfgﬁlga‘?m@@i?‘ag%%ﬂ‘f&w‘%\dﬁic95|a?9)’€32857 PCT/U S01 |32-L 78
General Methods agiislpehipi tions Reagents were obtained from comrerci al

sources and used Wllot houtIl
R and R" are taken together with the N atom to form a 3,7-

R ~
C~-

Il

diazabicyclo[3.3.0joctane, pyrrole, pyrazole, imidazole, 1,2,3-triazole, 1,2,4-triazole,
morpholine or a piperazine group, optionally substituted with R**;
R'?is selected from the group consisting of:
a) CH;C(0)-,
25 b) HC(O)-,
c) CL,CHC(O)-,
d) HOCH,C(O)-,
e) CH3SO,-,
f) F,CHC(O)-,
30 g) H;CC(O)OCH,C(0O)-,
h) HC(O)OCH,C(0)-,
-15-



fiu they purification. All tenperatures are in degrees Centigrade. \Wen
solvent pairs 5 are used, the ratios of solvents used are vol une/vol une
(v/iv). WYeQO2P8SEol ubility of a solid in a solvent is use®CTHS0H3H® of t he
solid to the solvent is weight/ volune (w/v). Reactions with noisture
sensitive reagents were performed under a nitrogen atnosphere.
Concentration of volunmes was perfornmed by reduced pressure rotary
evaporation. Brine refers to an aqueous saturated sodi um chl ori de sol ution.
| O Chr omat ogr aphy (col. h), refers to puiification/separation of
conpounds expressed a§ygg&8ggpgk€§“ﬁ5ht). It is understood that the
appropriate fractions; o ant icentrated to give the desired
conmpound(s). Hi gh per Z??;Cangfglﬁ@%ui d(%omat ography (13PLC) anal ysis was
performed using a D orebemHOCBRCEPEtem with UV detection at 229 NM Thin

| ayer chr omat ogr aphy Q}Lg) was performed using |5 250 m cron Analtech
“silica G- plates. CWR &ers to ¢ 13 magneti c resonance spectroscopy,

chem cal sshifts are reported in ppr~i downfield fromtetranethyl siJane
(TM5). NVMR refers to nucl ear nagnetic resonance spectroscopy. 1H NWVR refers
to proton nucl ear magnetic resonance spectc@scopy W th chgmlcal shifts
reported in ppm downfi @ OTVS. [\nél%NZ'/o refers t t/ € angl e of plane
pol ari zed light (specifi opti cal e at | on) af 25 th the sodiumD
line (589 A). Mass spectronotry (MS) is expressed as me, mz or mass/
charge unit and is obtained using electron inpact (El), chem cal ionization
() or fast ato lbmé?é{fﬁ& all . [MtH] + refers to the
positive ion of aerarentG p usmgﬁﬁ?ﬁ}lgggl%%é@ %T Retention tinme (RT) is in
mnutes and refers to #)R*@CERTPER HC(@-of the conpound after inj ection. IR
refers to 25 infraredl\}éqggbr@copy. FTIR refers to Fourier TransformIR
-25 WD 02/ 32857 EXANPLEOPE) wSUL/ 32. 178 The fol | owi ng detail ed exanpl es
descri bgghow to prepargﬁlk@(cy)a,,ri ous 10 compounds and/or performthe various
processes of the invention, dnd are to be construed as nerely illustrative,
and not limtations ofdtH&€GOICH)NYQJi-scl osure in any way what soever.
Those skilled in the argmgb | recogni'ze appropriate variations fromthe
procedures both as to er) actdnts and as to reaction conditions and

techni ques. EXAWPLE 1 §pbcH;c@d)-, 0.-CH3 U F Preparation of

N- Car borret hoxy- 3- f | uor 0- 4-mor phol i nyl.ani | ine (Conpound I, Rl 15 =

3- Fl uor o- 4- nor phol i nyl @ReKH2)St ep A: 3- Fl uor o- 4- nor phol i nyl ani | i ne

3, 4-Di fl.uoroni t robenz P\ 58.38 mml ) was added to a 20 m xture
ot morpHeli ne (60,0 m%sﬁﬁsé&??ﬁ?‘,*z%p%& eq) in THE (30 ) at -14C. The

m xture was permtted i) QCHENCHQCIOMHL,hen mai ntained at 10-13C for 1 hr. A
m xture of citric acid_nonohydrate (75 g, 357 mol, 2.25 ec~ in water (365
m) was added with a cid tant exothermto 28C. The phases were
separated, and the aq g% se was washed with toluene (95 m). The
organi ¢ phase was wash Wi th 25 wat er (315 m), then concentrated under
reduced pressure. Tol ugme) (46 m ) and nethanol (60 nm) were added, followed
by pal |l adi um on carbon (5% 50% wate: wet, 3.1603 g, 0.7426 rnnol, 0.00469
eq), and the m xture was sealed in a Pan shaker. Hydrogen pressure (40 psi)
was applied and naintained while agitating fox 42 mn. .fthe catalyst then
was renoved by filtrati on@d&mow ed@qxoassuz& ywashed with -26

O
» and
20
R'is H, CHs, benzyl, or CH;C(O)-;
R" is (C1-Cs)alkyl, aryl, or benzyl;
R'® and R", independently, are H or CHs;
25 R'® is selected from the group consisting of:

-16-



WO 02/ 32857 PCT/ US(11/32~78 toluene (60 m ). Heptane (150 m ) added to the
filtrate and the resultant slurry concentrated under reduced pressure.
Hept ane (W002/Ma2857was added, and the precipitate coll ect ed BeI/ES01 BRI ON
under reduced pressure, washed with heptane, and dned to give the title
conpound, HPLC (stationary phase is 4.6 x 250 mm Zorbax RX 5 C-8 col umm;
nobi | e phase is acetonitrile (650 M), triethylamne (1.85 nm) and acetic
acid (1.30 m) and water of sufficient amount to nmake 1,000 m; flowrate =
3.0 M/ mn; W detectién at 254 nm RT =1.08 mn, > 99.3 area); ~ H NW
(Pyridine ds) b: 2.95 , 3.80-3.83, 5.38, 6.68, 6.78 and 6.90 ; CMWR
(Pyridine-ds) 52.43. 6%3@% rfi“ﬁ%y:gl’ 110. 63, 121.29, 130.80, 146.23 and
-157.72 . 10 Step B: N okXy- 3-fl uoro- 4- nor phol i nyl ani |l i ne (Conpound
|, Ri = 3Fluoro-4-nor pd")mlryl(@th,enyl) 3,4-DifluoronitrobenzenP (24.967 g,
156. 94 mmol ) was added 15 m xture of norphc~line (60.0 m, 688 mmol,
*4.38 eq) in "TH I (30 ()Qn"g = 6C. The nixture was permtted to warmto 10
over 2 hgs, then mai ntg) at 10Cfor 1 /'"? hr A mxture of citric acid
m)nohydrate {75 g, 357 nvnoF 2.27 eq) in water (365 nil) was added with
concom tant exot hermtbPIBC—The phases were separated, and the aqueous
washed with tol uene (954‘?@) 'qEA]e organi ¢ phases were washed with water 20
(315 m), the aqueous @ extracted with tol uene (95 m), and
concentrat ed under re %@ﬁﬁ]‘ K§1; Toluene (76 m) and nethanol (60 m)
wer e added, follo aIIa ium on carbon (5ro, 50% water wet, 3.1370 g,
0.7371 rnnol, 0. OR: ?ﬂswed&mthﬁgroupmnmﬁl@m ed in a Parr shaker.
Hydrogerl pressure (40 P%Was applied and nmai ntained while agitating for
4.5 hrs. OThe cat al yst ) dwas renmoved by filtration 25 under reduced
pressure, and washed wpydHi©l uene (100 m ). The m xture was cooled to 2C
and a m xture of aqueo M&got assi um carbonate (47% 17,1 m, 85 mol, 0.54
eq) and water (150 m)eMadGedtzMet hyl chl oroformate (16.4 m, 212 mol,
1.35 eq) then was addﬁ@*@ mal ntai ning the tenperature at about 3-3.5.
The resultant slurry é tted to wane to 20-25C, then stirred 17 hrs.
The m xture ¢)CHg@INred 30 to 75 to give a solution, then cooled to 46,

hept aneé&SSS m ) agded, then the_m xture cooled to OC, the precipitate

col | ect by fil tRat‘?@ﬁ\ﬁH@‘ﬁé’dﬁced pressure, washed with heptane (100 m
cooled to 5C) thepaivater (230 ml cooled to 5C), and dried to -27 WO

02/ 32857 PCT/ USOl/3 -t78 give Conpound |, wherein R =

3-fluoro- 4 nmor phol i nyl ghely,, TLC (silica gel; methanol/nmethyl ene chloride,
5195} Rf = 0.74 (one s ngéq_g NVR (CDC13) 8: 3.03, 3.76, 3.86, 6.75, 6.87,
6. 98, 727 CIVR(CDC131§) 52.42, 67.03, 107.81, 114.56, 119.00.

133. 25, 135. 77, 154.07 a:hﬁﬁle?Qr 5 EXAVPLE 2 ~0 ¢ ON~ ~ ~ N a F Preparat|on
of 3-Flnoro-4=iil orphoTl nyl phenyl i socyanate (Conpound VI, R = 310

Fl uor o- £0nor phol i nyl phénidHz)N-Eiet,ur e of 3-fl uoro-4. - nor phoI i rxyI ani li ne
(Exanmple 1, 12.01.g.. n_rnethyl en chlorlde(loo m ) was added
to a mxture of p oé&%ﬁ?{%&?dlppm tﬁ)? ﬁrOPBICBIé%éng@ 122.4 nrnol, 2.00 ecv
in p-chlorotoluene (60ayHp-over 15

b) CH;0-

¢) HoN-
25 d) CH30C(0)O—,

e) CH3C(O)OCH,C(0)O—,

f) aryl-CH,OCH,C(0)O~,

g) HO(CH;1,0-,

h) CH3OCH,0O(CH;);0~, and
30 i) CH;0CH;0—;

misQorl;

-17-



15 mn, while maintaining a tenperature of about -12 to 3C. The materi al
was rinsed in with nethylene chloride (30. m). The m xture then was

war ni ed tw01381B5under at nospheric pressure with concom t aRCTHISOU/B2478t i on of
met hyl ene chl ori de, phosgene, toluene, and hydrogen chloride gas into a
caustic scrubber.. The m xture was cooled to 25C. and filtered. The

preci pitate was washed with nethylene chloride (3 x 15 20 m). The filtrate
was concentrated under reduced pressure. Heptane (200 m) was added to the
concentrated filtrate, and the resultant slurry cooled to -32C. The product
was col |l ected by IF i) t3,ati on with reduced pressure, washed w th heptane,
cooled to -30C, %1 (ﬂ £d in anitrogen streamto give Conpound VI, wherein
Rl = 3-fluoro-4-rorp oI|nyI phenyl, HPLC (stationary phase is 4.6 x 250 nm
Zor bax RX 25 _ C-d8yldasuusabistinmndai Ib}&*np]‘mqmehﬁl.unanhstiunéd witheng 65herfbllowing:
triethylamne (1.85 m) 1:and acetic acid (1.30 m) and water of sufficient
amount to make 1, 00U nar flowrate = 3.0 m/mn; W detection at 254, nnm RT
= 1.08 nikn. Upon derlvl%(i:m ng as

Ncar bomet hoxy- 3-f | uor o-'4- r’mr phol i nyl aniline by dissolving in methanol; 1H
NVR (CDCl 3) 8: 3.05, 3)8BCHmd 6.78-6.89 ; CMR (CDC13) S0.90, 66.89, 113. 11,
119.15, -28 WD 02/ 32(%{@ PCT/USCOL /32.178 120.83, 124.67, |27.65, 138.06
and 155.40 ; Ms (EI) (reI ative intensity) 222 (37) and |64 (100).
EXAMPLE 3 5 G OH " - Nr,y@qfy; Bu O Preparation of tert-butyl

(2S) - 3-chl oro- 2- hydr oxypr opyI carbamate, alternatively 10 naned

N-((29)-3- chI or 0- 2- hy di) 6&y-gmpipil) (t ert - but oxy) car boxanai de (Conpound 1V, R3
:t-butyl =Cl) To a sI 2S) 1-am no- 3-chl or o- 2- pr opanol

hydr ochl 8r| de, (750.3 %)%égé)gi% in nmethylene chloride (2728 g) and

met hanol (435 4 g) at pHIROS; was 15 added a sol ution of

di-tert-butyldicar bonate 1178.3 g, 5399 nmmol, 1.05 eq) in nethylene

chl oride (1144 g)andqrpigaks f@l@&ﬂlﬁ@ﬂﬁyl an ne (572 3 g, 5656 nrnol, 1.10 eq).

The resultant 13 C sl ty t. Cfor 1
h. TheSlrJesuI tant sol 3t' X%ssu%étéwggn&%ggfgs lﬁlglg‘gg buéé‘ﬁc 081’%’ teégm e to a 2182
g slurry. T%m&&&oayml ~gipekavial | 4-106rphofnyd } andes- ﬁycﬁdﬁﬁﬂe@l’tﬁ éignphases

separ at ed. e 20 organic ase was washed with water (500 m) and the

agueous 1Ser i Eapepialix PesterrettR eronps melusie defliore-4-[4-Genyenycarhyayldnbi ned

(5855 o vad BIRATTIpAYRG-HRRU-(FRURRIRITIRHIC SRy oot SRRE 7T, |,
The preci pi ttﬁtc@@}ralﬁm@uﬁ-ﬂm&%pﬁ@{yl 3= flasroby tetaB ydror SH-tHio gy rhnd - yiniese 3,58 t h,
i sooct ane (400 and dried In a nltrogen streamto afford Conpound 1V, 25

wherein R3 =i Beﬁoy‘} -(4-siemorpholipglphenyb 8-fluogg-4- (ﬁhﬁmﬁph%h@ﬂ% @.18.2, nin
VR (coo SRS R R (15 5T 2y 3 ST (b, ki), 3 55
(m 1H) ,203. 42 (m 1H), R3isXtlected from the group consisting of C;-Cyp alkyl, C3-C5 °

cycloalkyl, aryl optionally substituted with one cr two C;-Csalkyl or halogen groups,

allyl, 3-methylallyl, 3,3-dimethylallyl, vinyl, styrylmethyl, benzyl optionally

substituted on the phenyl with one or two Cl, Cy-C, alkyl, nitro, cyano, or

trifluoromethyl groups, 9-fluorenylmethyl, trichloromethylmethyl, 2-

[S®)
W

trimethylsilylethyl, phenylethyl, 1-adamantyl, diphenylmethyl, 1,1-
dimethylpropargyl, 2-furanylmethyl, isobornyl, and hydrogen. Preferably, R%is
methyl. R? is C;-Cy alkyl, and, preferably, R? is C4-C tertiary alkyl.

The carbamate (I) and S-epoxide (II) are reacted in the presence of a
base and a solvent. The identity of the base is not critical as long as the base is
30  capable of deprotonating carbamate (1), i.e., a base whose conjugate acid has a pKa of
greater than about 8. A preferred base is selected from the group counsisting of an

-18-



-29 WD U2/ 32857 PCT/USO1/32~78 (m 1H). 1.45 (s, 9H); 13C NWR (CDC 13,

100 IViiiz) d 28.35 (q), 43.90 (t), 46.52 (t), 71.23 (d), 80.13 (s), 157.24

(s). EXAMRLB2/42857CI QAc ~NH O--~-t-Bu n i 0 Preparation of PCT/US01/32478

(1S)-2-[(tert-butoxycarbonyl)am no]-1-(chl oronet hyl)ethyl acetate,

al ternatavely nanmed

I el - ((ZS)~-3-chl oro-2-acetoxy~iropyl) (tertbutoxy)carboxam de (Conpound V]
=t-butyl, R4= A.e, X=C) To a solution of tert-butyl

(28) 3-chl or o- 2- hvdr oxypr opyl carbamate 15 - (0.9928 g, 4.74 mnol) in THF

(7 m) and talkexyigyoembaving one7dumigh severparhapitomy; acarkeppataasnaiadettcacet i c

anhydri de ( r.nnzol
N et vyt SR s By aihatiBg St oG Bt i ke gouaips 1 fpven
sol uti on wass &drbdd #6msia écﬁ@xﬁ@a&@meroat:memﬁw(lﬁ Qaisazatioldlefses. (uadecg)- and
sat ur at ed aqueous sodi um bi carbonate (10 added and the phases

- separ at ed. (BBlbo ds>-dagabipciid- 32‘6“%“?1’?“8 (PBkﬁuNem%f yipimegdae: N10 rnl) and

THFE (5 i) n |
or gani ¢s “wer & c%nce TRlen B, 2 PR Ao iR TR ARG SRS oa o My
(7.3 g) addegoupfhdveng foudiotl fing carbon Bﬁnd;ayzs'txamlaﬂjdt-ﬁﬁlylﬁ ot~ lwtexldqal Sadiem

formed. Heptarre (10.8 g). was added a preci |tat col l ected by vacuum
filtration, WPOHSHUI RascHBFOERENtPH Y rl) fiﬁ‘é‘”ﬂﬁf‘l&@ Fhasy W?l d&¢Heam t o

?LL’&NZRS(SSgHw % n’&@?ﬁ%h%e cd‘fé) I?H’mﬁg H_@ﬁn‘f‘gatwﬁ‘agd balk z%%@t% 41(?}” 9;/‘) H

3.67 (m 2 , 4. 79 (sThelidkeitity®fehe solent aldeisnof critiedd, arﬂi 1hb1pd653f6er\/R (CDCELS)
2U. 92 28. 3 89 155. 85
(s), 1730 ?@?‘qu(vg;"(lﬁ e)th%?‘s%) ds tmhg%%‘) hrﬁiﬁf}fgﬁgﬁs '?ai 22@5) 2, C=

1. rret h | H 3G .
o l2J)1 N y gd;ﬁlegig':ljiﬁgrhﬂﬁ)de (BM%) arﬁadlﬁfét}fy!&be@rﬁcﬂd giﬁ@h'&@aamﬁ% ﬁ%%%%ZSS?

EXAMPLE 5 oltthytammBLacé;oalm@IaM¢MS urh api-ept alople asd thuil alsokg))
2S
NCCLoS ot el Ao s AR e aftete i Bl Bl SE elehamate. (s the Srepopgige

=t - butyl, X5@)) anlitah®etecteRdmitidd¥asiOf by tobe Skillad in the art.
(2S) - 3- Ghl or 0- 2- hydr oxypr opyl carbamate (19.98 g, 95.29 mmol) in net hanol

(S0.0 mdS at 13 C was Aseiker ¢meediment ofiibe presens mvgntjon i set fouthgn Sehggne 2, | 10

eq) while naintaining |ess than 22 C. The m xture was

Scheme 2

R 6] : X OR4
"~ )K o “"‘< —
. NH 0 . NH\H/O_Rs

1 0

0 . IV,R*=H
R ,lL . V, R* = C,-C; alkylcarbonyl

20
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stirred at 8 to 20 C fox 15 mn and water (200 nil foll owed by nethytene
chloride (200 M) was added. The phases were separated and the aqueous
washed wiwD 0352932t hyl ene chloride (135 nml). The conbi ned ®cgakee32mer e
dried on magnesi um sul fate and concentrated to an oil. Columm
chrci mat ography on silica gel (0 to 4 o nethanol in nethylene chloride

el uent) gave Conpound Il, wherein R3 =t-butyl, X=C, as a white solid
(14.26 g, 86.4%: mp. 45-49C, tH NWVR (400 MHzZ, CDC13) 8 1.448 (s, 9 H),
2.59 (s, 1 H, 2.78 (t, J=4 Hz, 1 H, 3.0 (s, 1 H, 20 (dt, J=14, 6 20
Hz, 1 H), 3.153 thejreagton Betpgen a_cﬂpamalteabwﬂi eitherpn (&B@cmmrx doohd (IDeor2g

- G8h sn03 i 19 Syt brovig § B Sbandige 15y SBzol Ry OIL° MhistFotRS P pnal

Cal cd for CoidifoNaad uﬁheﬁﬁnéﬁlanhbra%tﬁafi é)ré\héus ﬁ&osdfpféﬂgcheﬁiae B£5.17; H, 8.54;
N, 8.00. -31 WO 02/ 32857 PCT/ US01/ 32-478 MPLE 6 O VN ~ ~ N~O p FNHO
- Preparation of tert-bufyhird process to produce the (S)-oxazolidinone (II) is set forth in

{{SS) - 3-[3-f 0 I ~nmet hyl ¢
St o B T LRl i o agd I BRI 18y et
To a sol uti ostc@idafﬁalf:d)htﬂr(wﬂo(gﬂvmr(sm@xhtemédmbemIvixafrb;a:mnd (¥ch.d This
phenyl xnet hyl ester (Exanple 1) (0.8758 g, 651 nungl) and tent-butyl
(2S) - chl or o-Brocespishesiops ngpm @a}lbamp@er(@m%wwlx @sqlea_eﬂ fgr Schemez Inunol |
1.26 ec~ in &ﬁﬁ%}l 7 ml) in an ice bath was added a solution of lithium
t-butoxide in THF (2.82 g of an 18.1 wt% sol ution, 6.37 m-~ol, 2.40 eq).
The resul tant solution was allowed to stand at 20 C for 44 hours (HPLC
showed 9 OW o rsion after 20 hours and 97.8.~0 15 conversion after 44.
hours) . atu aqueous ammoni um chl ori de (5 Om), water (10 m) and
met hyl ene chl ot~de (12 m) were added and th:; phases separated. The
aqueous | ayer was washed with methylene chloride (12 M) and the conbi ned
organi cs dried on nmagnesi um sul fate and concentrat ed!to an oil (2.4574 qg).
Ext ernal standard HPLC shomed t he 0|I to contain O. 93&{ 89. 6% of
AL

Compound 111, wherei n; X 3-f [Yor o- 4 (4-nor phoi i enyl, R3=t-butyl.
HPLC retenti on Rivve A& 74. 97 m | um Zor, bax SB-C8 mcron 150 X 4.6
mm flowrate = (')"rﬂ/mn gr adi ent Plo‘hfmmso 70 o 8Q:x10 A: B
over 15 nmi'nutes; A = 969: 30:1 acetonitrfjle: THF: trifluoroacenc acid; B=
949:50: 1 water: THF : trifluoroacetic

id). An anal ytical Ea | e of
Compound 111, R =M3-fl uoro-4- (4 norpholinyl)phenyl, R3=t butyl isol ated
by col unm chromat ography (ethyl acetate/ hexanes eluent) had the foll ow ng
physi cal properties: np 46.2-48.0 C, |HNWR (CDC 1 ~, 400 MHz) a: 7.43
{dd, J =14.4, 2.4 Hz, 1 H 7.09 {dd, J =8. 8, 2.0 Hz), 6.92 (t, J =9.2, 1
H 5 .11 (b s, 1H), 4.73 (bs, 1H), 400 (t, J = 8.8, 1H), 3.86 (t, J= 4.4,

4H), 3.80 (t, J = 6.8, 1H), 3.50x(m][[2H), 3.04 (t, J =4.8, 4H), 1.4l (s,
9H); ' 3C- NMR (CDG 13, 400 Miz) dﬁé“_isz
N

———e
H O___RS

Hi

The three carbon nitrogen containing fragments, i.e., (S)-secondary
15  alcohol (IV), (S)-epoxide (II), and (S)-ester (V), can be produced by different routes,

as illustrated in Schemes 4, 5, and 6. Scheme 4 illustrates a process of preparing a
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WO 02/ 32857 PCT/ US01/32-478 (q), 43.27 (t), 47.53 (t), S 1.03 (dt, J~_~ =
3.02 Hz), 66.95 (t), 71.99 (D), 80.19 (s), 107.50 (dd, Jo_F = 26.16 Hz),
113.93 (odp02¥32857 = 3. 02 Hz), 118.83 (dd, Jc_r = 4.03 Hz}, PCIAIS0831438l, J~ F
=1 1.07 Hz), 136.45 (sd, JCF = 9.06 Hz), 154.29 (s), 155.S5 (sd, J~_F =
24| .50 Hz), 156.3U (s). M5 (El) mz (relative intensity) 395 (100), 339
(85); [a]2sD 5 36 (C 0.7i, acetonitrile); Anal Calcd fox CL9H26FN3~5 C,
57.71; H 6.63; N, 10.63; found: C, 57.63; H, 6.81; N, 10.32. EXAWPLE 7 10
0 ~-N~~NOQOF NHOAternative preparation of tert-butyl f

(SS) - 3- [ 3- f I5¢BeWE 4( 4- mor  hol i nyl ) phenyl ] 2- oxo- 1, 3- oxazol i di n-5-yl ]

nmet hyl car bamat e (Cbnpound III R~= 3-fl uoro-4- (415 nmor phol i nyl ) phenyl ,
R3=t-butyl). To a slur't -fl uoro-4(4-mgrpho Vnyl)phenyl]carbanic acid
phenyl met hyl ester (Exa 1} (1.00397y, 3. mmol ) and tert-butyl

(2S) oxi ranyl net hyl car bamat e anple S) (0.653 g~3H/7 Aok’ 1.24 eq) in
“THF (1.5 20 m) at OC was added a solution of l|ithiumj-butoxide in THF
(18.07 wt% 1.735 g, 3.92 mmol, 1.29 eq). After standigng 2 days at 20-25
C, nethylene chloride (5.0Mm ), then acetic acid {v0.35 m, 6.11 mmol, 2.01
eq) followed by water (3.5 nm) was added. The phases were separated and the

aqueous washed with nethylene chloride (3.5 nll). The conbi ned organics
were dried df)-Fegriosianmne alcpbeld'Ehfilom end8hemineacolwl 4M1d) andxs whi ch was

shown to co erein.R = 3-fluoro

4- (4- mor pholqtﬂbﬂfi}:?ﬁ'a’r?{/‘% (% Zh%ﬁ?@lnm n@ ‘Ij&??éér’hb )imﬁ’rhfa}}aéogglﬁ_c retention
time = 4506 JMysuifonlL 6P arylsGoR X A'Sﬁre@’ne’aﬁmcprmhexsﬁ&niﬁoélal&h@im(vﬁilpw rate
= 2.0 rﬂlmn g@adlent elution from30:70 A:B to 90:10 A:B over 15 m nutes;

A = 969: 30: Brakeavonta thpseskilipdan the art preangaedity e prepered from bupwis0: 1 wat er :

THRari [ ur oragsbhfad I‘E)sthoas?c%bdo%/ég HRGRLAZER 511?9%613?&31511%%51588 0 fro

O F "NH"- ternatlve preparation o

{(SS) - 3- [3 fdpmhﬂ@omydrér Frhe p$1)0aimim¢Ialc@hert;ah]b}@dleteal,lﬁeg»saﬂml fdim afiery | rret hyI c
ar bamat e (Conpound, |11 (4mor phol i nyl %gheny R3=t-b )
To a sol uti dﬁcrdftaﬁlzatﬂqruérbs r@ﬁstlan ﬁﬁﬁhﬂwclwb%ﬁﬁ%m {he 4P hamiio aleqhgl \GII)

phenyl ngyhylig ﬁé?&{ned(a';%@{?a}tﬁ 1r}iix519pl%6f}6 g, 0.498 mmol ) and {1S)-2-[(tert
| It should be noted that starting with an enantiomerically pure (S)-

amino alcohol (VIII) ultimately yields an enantiomerically pure (S)-protected alcohol
(IV), (S)-ester (V), and (S)-epoxide (II). The absolute configuration of the carbon
atom in the pharmacologically useful (S)-oxazolidinone compounds (X) and (XI) is

15 "S", and therefore it is preferable to use enantiomerically pure (S)-amino alcohol
(VIII) and obtain enantiomerically pure (S)-protected alcohol (IV), see Scheme 4. In
the Schemes and the claims, the supra scripted "-(S)-" as -C-®- denotes the
asymmetric carbon atom has the appropriate enantiomeric configuration (S)- such that
when this carbon atom becomes part of an (S)-oxazolidinone (II1, X, or XI), it is the

20 preferred enantiomer. If any of the chemical sequences of the processes of the present
invention begins with an optically impure (racemic) form, rather than an
enantiomerically pure form, the products obtained are the corresponding optically

impure (racemic) forms.



but oxycar bonyl ) am no] - 1- (chl oronet hyl ) ethyl acetate, (Exanple 4) {0.1534
g, 0.609 mmol, 1.22 eq) in DV (0.344 g) and nethanol (0.0l95 g, 0.609
nmol , 1. 2208gp2887 O0C was added |ithiumt-butoxide (0.0881 RET/US0IQLH78m|
2.21 eq). 'The solution was allowed to stand at 20-25 C for 18 h. Acetic
acid (0.057 m, 0.996 rnnol, 2.00 eq) 15 was added The m xture was dil uted
to 250 m total volunme with nethanol. The resultant solution was shown to
contain 0.186 g (94.6% of Compound 111, wherein R =

3-fl uoro-4-(4-norpholinyl)phenyl, R3=t-butyl by external standard HPLC:
retention time = 4.10 min (colum = Zorbax SB-C8 3.5 mcron 150 X 4.6 nm
flowrate = 2.0 mMIimr : over
15 i nates. A = 060 30 fepl Sluelices HoaR ibf veing dnisPelBanidy el OV
949:50: 1 water: THF: trifluoroacetic acid). EYAMPLE 9 0 Ox<S ~ ~ N~OO F
~NH~O~ - 34 ¥¥%& /32857 PCT/ USO01/ 32-t 78 Preparation of tert-butyl '
{(SS)-3-[ 4- (%9 i‘oxohexahydr o-t~. 6-t hi opyran-4-yl)-3fl uorophenyl) - 2-oxo-1,
3- oxazol isdi n-5-yl ~net hyl car bamat e (Conpound I, R =

4-. (1, 1- di oxohexahydro-1 ~,6-thiopyran-4-y|)-3-f|uorophenyl, R3=t-butyl) To
a slurry of isobutyk 4-(oml, 1-di oxohexahydro-1 ~x6-t yg@pyran-4-yl)-3

f 1 uor ophenyl car banat .0037 g, 2.92 rninol), and tert-butyl
(2S)-3-chloro-2 hydroxyp cy bgmate (Exanple 0 7608 g,,3.629 mmol ,
1.24 eq) in DW (1.80 m) inan ice bath-was added n £ but oxi de in
THF (18. 07wt % sol ution, 2. 74&§‘g, 6.20 mmol, "2.12 eq). TRe m xture was
allowed to stand at 20-25 C ftor 37 h. Toluene 1 U ( 10nl), saturated
aqueous ammoni um chlorideg,(5 M), water (5 m) andrhept@BBiciod® M) were
added and the precipitate collected by vacuumfiltration, washed with water
( 13.2 g) and toluene ( 10.2 g) and dried in a nitrogen streamto afford

Corrpound L1 T ;

-t hi opyr a V\J%%I{ ?6&850 uor%(%er zgﬁ&k%&&ﬁﬁg%ﬁa%&%lo ) T(O8C£5>m(se°/r<)t n £|I3LC
r et ention t |mba;n<3;/1(althql ((I&@Itmavmomesphmhngrﬁissccmdaw &el@rm&cimi alcohgl (’YBD X
4.6 m flow at adle tion fro. A B t ()
A'B over (S acbaol % A ealbe SRl Al ABBn et &8 © o
o~~ F ~|\i|ﬁ‘o Pl PRAIAfel 9 @.cﬂf anhgdﬂideb WhdEr acylation reaction conditions well known to
[ (5S)-3-(3-fluoro-4-tetrahydro nyran 4yl phenyl ) - 2- oxo- 1, 3- OvaO|IdIn

-5-yl ] met hyl @gsm@n(th‘@mofj‘h@l ($)rgecorpary-protected-alcohol can be isolated in

3fl uoro-4-tetrahyd h|o a hen T urry of
o O e A SoRt A RPN Aa RPN P T8 oR )) 4’7yg,

2.936 nmmol ) @dﬁobetteaﬁsfobmte& ko & 3Srespofdih@(S)- &buﬂl@wﬁéﬂw{e@%mm\oww e

3) (0.7676 g, 3.651 nunol, .25 eq) ih DMF (1 m) in an 4ce bath was

added | it hi UFeRELGR Wk periici aphygydg mgnerma%l% |amﬁ S@hfo@ ig Exginple 4eFentbe, 2. 54
8(213 32;_?6' gn Xfﬁfﬁuﬂ% Qllnln%\’ﬁ&l{o? (Isi/t),aﬁ%afi‘ge ﬁQlogén, aﬁtyfléﬁﬁfoﬁylg Ql}'aryfsﬁﬁonyl,\/\D
and preferably is Cl. For the corresponding corresponding (S)-secondary
ester/protected alcohol (V), R is C;-Cs alkyicarbonyl and preferably is acetyl. It is
preferred that the acylating reagent be selected from the group consisting of an acid
anhydride of the formula O(RS)Z, wherein R’ is C;-Cs alkylcarbonyl, or an activated
20  acid of the formula R® X, wherein X can be halogen, alkylsulfonyl, or arylsulfonyl
and preferably is -Cl or -Br, and used in conjunction with base, preferably a tri(Cy-Cs
alkyl)amine. It is more preferred that R® is acetyl and X is -C1. Specifically, the more
preferred acylating reagent is an acyl anhydride, and it is most preferred that the acyl

anhydride is acetic anhydride.

25 Scheme 6 shows a process of preparing a (S)-epoxide (II) from either
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PCT/ USOL/ 32~78 Sat ur at ed aqueous, anmonium chloride (5 m), water (5 m)
and net hyl ene chl ori de were added and the phases separated. The aqueous was
washed wiwé ozeisayl ene chloride (12 ml) and the conbiil ed ergasnes24dsi ed on
magnesi um sul fate. ' Tol uene (20 m ) was added to the organics and the

sol ution concentrated under reduced pressure to give the Conpound LII
wherein R = 3-fluoro-4-tetrahydro-2Hthi opyran-4-yl phenyl, R3=t-butyl,
HPLC retention time = 7.1 mn (colum = phenonenex Luna C8, 5 mcron 150 X
4.6 mm flowrate = 2. O/ mn, gradient elution from40:60 A:B to 1000 A'B
over ? 5 ni meheBEOA = acetonitrile; B = water). 10 EYAMPLE 11 o ~o |

, ~O~-NVN ~ ~ N~O O ~NH ~O~ Preparation of bcnzyl 4-[4-((5S)-5{

[(tert but oxycar bonyl ) am no]

met hyl } - 2- oxo1, 3- oxaz®l i di #&*3-yl ) - 2-f| uor ophenyl ] - 1- pi per azi necar boxyl at e
(Compound 111, R., 3-fluoro-4-[4-(benzyl oRycar bonyl ) - 1-
'plpera2|nyl]phenyl RS t-b tyI go 2 slurry of / g

4-(2-fluoro-4 [[(phenylnethox ar bonyl ] NH O—R3

am no] phenyl ] - 1- pi per azi necar bgkyl i c acid phenylinet hyl/ester (552.5 g,
1.19 nDI) and ter t-butyl (2S}-3-chloro-2-hydroxypropylitarbamate (Exanple
3) (460.8 g, 2.38 20 nol, 2.0 eq) in DVF (925 m), nethanol (96.4 nl, 2. 38
mol, 2.0 eq), hexane (45I HYP and tol uene (S37 ml) was added a sol ution of
li thi um t-butoxide (285.5 g "E=GFPAHET™™3 0 eq) in hexanes rinse (1326) m
over 1.5 hours while maintaining about 15C and foll owed by hexanes rinse (
50 ml). The m xture was then stirred at roomtenperature overnight at 20-25
C. The m xture was cooled to 0O C and acetic acid (142.9 g, 2.3 8 25 nol es,

2 dded. 290 dded h Th
ipper phdse S riaimos e BlneTy fOt RS eeondar R R RS IR ¥ med
| ower phas esnﬁctdsié SBad Hémb%ﬂléﬁeo}(r%%fbnrﬂf)m%gﬂsé@éﬁﬂq (eétéi@&ofecied The

tf&%
phases wer e separa ed an he upper phase washed twi ce w net hyl ene
chl ori de (3Gdcaib) (V)Twigh & bats, mech dsqpatassip mdshmfebmgmdenn eablydnt, satdras

reduced pr ossin s 8 OTRIR Dot n 38 ol B2 PEARE: RA AR HithufiRulfp nane!
(630 nl) andanes)edpokRRQIINtin B@ﬁ%ﬂu&d@f‘oﬂz cbrreéﬂ%ﬁéﬁ@éSI &%@mﬂﬂr}' alBhES! @vyled

slowy and the slurry cooled t C and stirred reC|p|tate was

col | ect 8 b%bW%fﬁmWﬁh hﬂwméﬁummwmw etrR0G asris aﬁcfoﬂlwaﬁeeanw\ second
TP urar eq Wi oF ahaS)-ShoHoHy BRORENTY PO oL O esleBhfech@l Aodieh @‘Zb“? essure

to; give Corr]:p?elﬁed‘edl tHat RMieseeiy). Ror ﬁtlﬁ:rfﬂl (B)FDbarbén éxlaemalécﬂmyqa’r) e ()

pi per azi nyI]phedy R3=t - butg 493\]82)%78 20/% 1H NWVR (400 MHz, CDC 13) b:
hz4@ 5 g?m:(gr > m?%tecw%laéwhg]?f 80 g;:'.l%' b: alsgelillz,gmﬁqks:;fen?%;g(f ’ Sq 9JJI:IZ5
1 i—l), 10’4 73§1(°']°nf"i|3§’ plfgfg’éal’wscf .5 .16 {s, 2 H, 6.90 ~(t, J =9 H,
1 H, 7169 (dd, J = 2 Aﬁ($}z¢xaﬁzo]ﬂ;lmoﬂe I&an(nndlatb (HY) 1si‘ea’d?ly(tﬂnsfbnnéﬂ tdzthe4 H),
|7: 4§H(~(Cj)? 1‘% co%resplo%dng phanlr_lgcologlcellYﬁl a%tl%g (éz) oxazolui\| mnones (X) and (}h) -as shown in

Scheme 7. (S)-Oxazolidinone intermediate (IIT) first can be transformed to the

20

-23-



Preparation of text-butyl
1(5S)-3-[3,5-difluoro-4-(4-thi om)rphollnyl)phenyl] 20x0- 1, 3-oxazol i di n-5-yl
} met hyl cavO#&p@8s7 ( Conpound Z11, R = PCT/US01/32478
3, 5-di fl uor o- 4- (4t hi onor phol i nyl)phenyl , R3=t-butyl) 20 To a solution of
benzyl 3,5-difluoro-4-(4-thionozpholinyl)phenyl earbamate (0.953 g, 2.61
nmol ) and test-butyl (2S)-3-chlozo-2-hydroxypropyl carbamate (Exanple 3)
(0.690 g, 3 .29 nmol, 1.26 eq) in DM (3.4 rnl) at 0 C was added a
solution of lithiumt-butoxide in hexanes~ (1.0 M 6.26 m, 6.26 mmol, 2.40
eq). The m xture was stirred for 1 day at 20-25'C and DMF (0.5 m) added.
The 25 m xt uq&e § partitioned bei ween aqueous anmmoni um chl oride and
nmet hyl ene chl oride. The aqueous was washed 6 tinmes with nmethyl ene chloride,
dried on sodiumsul fate and concentrated to a b;ﬁ:ﬂ oil. The resulting oil
was purified by col um\cﬁh’\orrat ogr aphy {et hyl R e/ hexanes/ net hanol
'eI uent) to afford Conpdynd®ii1, -37 WO 02/ 32857 pPCT/ USOL/ 32~78 wherein R
= 3,5-difluoro-4-{4-thi phollnyl)phenyl, R ~=t=Yutyl, 0.457 g, (419%:
Si lica gel TLC Rf= 0.38 (5 HITEbh-aR3O| : et hyl ene Nt i de)y7t H NVR (400
MHz, CDC 13) S 142(5, .75 (s, 4 H, 3.36 (t, J =4 Hz, 4 H, 3.52
m2H) 3.79 (t, J = Hz , 3.97 (t, J =9 Hz, 1 H, 474 (m 1 H,
4. 94 (m 1 H, 7.10 (d J —11 Hz, 52 H; M (ESI+) for Cl9Hz5FzZN3O4S nal z
430 (MrH) +, 452 (MtNa)~'" EXAMPLE 13 o \ N-0o O F ~NH-O 10 Preparation of
tert-butyl f
(SS)-3-(3-fluoro-4- (3Rt\hi{,€l{\aﬁyl)phenyl] 2- 0x0-1, 3oxazol i di n-5-y1} net hyl carb
amate (Compound 111, R 34/fl uoro-4-(3thietanyl)phenyl, R3=t-butyl) 15 To
a solution of benzyl '3-1§ﬁfgg_or4 (3-thietanyl)phenyl car barrate (0.406 g,
1.28 mmol) and tert-butyl (25=4-cRi oro- 2 hydroxypropyl carbamat e (Exanpl e

3) (0.322 g, 1.54 mol, an |ce bath was added a
sol ution of Iithium t-but qggidoe dq‘x ocaZb c1 e aﬂ‘ a;::ﬁ? ,,;,nynm)l 2.4 eq). The
resul tant ‘sol utioia was stirred at roomterrperaturefor day. The m xture

was partitioned 20 between aqueous amoni um chl ori de and met hyl ene .
chl oride. The aqueous was washed 3 tinmes with nmethylene chloride, dried on
sodi um sul fate and concentrated to a brown oil. The resulting oil was

purified py @gly mzmmmogmg%gﬁpgxge@ygaéﬁl&elf}g%/y %Egﬁﬁ Fl)@lth@ﬂts)acfl‘a aAf ford

Conmpound 111 erein R =
0. 360 g, (73wﬁﬁ/(}m afpirbpriate gej'laffmgblﬂhwacﬂaﬁ’l& {e@Peri Osueh hslhn aﬁaﬂtrtlamdhe«)dnes)
25 ~ HNWR (4

' 2
3. 5 4 (m 2 |_Ba 1%3 331 %rg:)g j&e,ogdﬁgloe g_n(’i%r ag%ht)r_;or guaagcylapen 1ef.c§_9n 4 0I2-|) (+,

J 9 Hz, 1 &Dndltﬂmz &eﬁ'ﬂno&m"& ﬂ]ﬁe s@ﬁleﬁ §1 th aF) see@%(ﬂléis; 14ard %, bgd wloH) . 7.3
7(d J = 1 H, 9 ESI +) for C~8H23FN204S

~ral z 405 ( m@)m) g pmducw @f@@gghd@n@e@@m (XD mrodyct, rpgpertoyely.
10 Alternatively, the transformation from compound (III) to compound

(X) or (X1I) can be accomplished as a one pot process without isolating amine (IX). It
is preferred that the acylating or thioacylating agent is selected from the group
consisting of an acid anhydride of the structural formula O(R), , an activated acid of
the structural formula R> X, and a dithioester of the structural formula R’ S(C=S)R5 ,
15  wherein R’ is C;-Cg alkylcarbonyl, C;-Cs cycloalkylcarbonyl, C;-Cs alkylthio-
carbonyl, or C;~C¢ cycloalkylthiocarbonyl, and X is halogen, alkylsulfonyl, or
arylsulfonyl. It is preferred that the acylating agent or thioacylating agent is used-in
conjunction with a base, such as a tri(C;-Cs alkyl)amine. I is more preferred that R’
is acetyl and X is Cl. Specifically, it is more preferred that the acylating reagent is an

20 acyl anhydride, and most preferably the acyl anhydride is acetic anhydride.
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F ~NH~~~ PCT/LJSOL /3278 5 Preparation of
N-({SS)-3-[3,5-difluoro-4-(4-thionorpholinyl)phenyl]-2-o0xo-1, 3oxazolidin-S-
yl } met hyw@ozgmsam de (Conpound X, R = PCT/US01/32478

3, S-di fl uoro-4- (4t hi oma~rpholinyl)phenyl, RS=propionyl) 10" To a solution
of tent-butyl {SS)-3-,f3,S-difluoro-4-(4

t hi onor phol i nyl ) phenyl ] - 2- oxo- 1, 3-oxazol i di n- S-yl } net hyl car bamat e ( Exanpl e
12) (0.4S7 g, 1.06 mmol) in methylene chloride (10 nil) was added
tnfluc~roacetic acid (S m). After 1 h at 20 to 25 C, the reaction m xture
was concent r(éﬁl@da'd\‘lé@wdﬁ@ddd&ﬂlbﬁ@%%ure Met hyl ene chloride (10 m |,
pyridine (1.0 mM) and propionic anhydride 1 S (0.84 m, S. 4 mmol, ~ eq)
-were added and the mfixture stitTed for 20 h at 20-24 "' C. Methyl ene
chlori de and aqueous Resgemstc egs oltaiaed tofn donhﬂlem%eomddedldamddmmomases
separated. The organl CS wer]i washed wi th hydrochloric acid M unti |

.aci dic. The TunhgsipHEdceiona Ml temperauigs arfcia drerass Senigade. s%eﬂﬁ? VBRI Bonat e
arid satuyr ata?éfj %ﬂut%g‘f&w%%gs%@gmoungvi%ﬁ&&ﬂﬁe (%vﬁ SRR BOHMNSHE at e,

and concent Ive
=. 3, 5-di f | ucrsolidif 4sd>]lvemrmngﬂddhe r@tio)qfhbmsdh,d tBshe ayivent yd weigh# vehundee sol i d

0. 388 94. 89 HN MR (400 .MHz, 1.13 (t, J=8 , ., 2.2S (q,
S_ 7 Hzg /% ﬂ,gacflgnﬁwﬁj{’x mq;stg@(sgnﬁtlpﬁ 2eagen;t§)()v%{quq1§orm§|_%g§g?r:—ab mg'agq.qz (q
H, 4.77 (matrboéi%eres @hcbitration' I voln3 wdd Z{)%rﬂd}mec? @&ﬁ%&ﬁre&s@r@r&ﬁ/ \ N~~
0 -NN-O-O wo n2/32857 PCT/US01/32.478 Preparation of tert-butyl
{(SS)-3-[4- (eyanorde|Bnn$retf¢rs &1 amyqueods Saltureltr:dph@nm yhdondeosolutpnoxazol i di n- S-
| } met hyl car mate

AN cy}.box. RELAPRN) o g e GpfEley o PeaiBesi SAppration ot SOmPRIYse of
tert-butyl sea as 3sif ﬂ}prU Sludntf. 5&5%@6@&%%' répriate fractlons are

oxo- 1, 3- oxazo i di n-5-ylI'}nmet hyl carbamate (Exanple 1 ? F 0.41 mml)

water (1.25 mb)edamd canemiraed (G giFS the Jesivad compeund(s)dligh Ipmfmplmce higuid- oxi de

(0.145g, 1.21. m nd.a.sol ution of osm tertiary
but y1 5l cohdP™FonoEaRR CERCR i HerEmes v Eadfioh] DX pdff oot il

stirred for @¢ detedfior? 229 NMarThid hiysbthroabedrahydTUE) sedipeifolnaingiig e ( 20-
m) was added The reaction_m xture was_extracted with nethyl ene chloride

(3 X 20 181)  250meicrsnbnalissh siliga MFcalpiss neMRrafarsde Cot hmegnelifuesmsnesodi um

hl oride (3 ] f at

gi I iO(r::i Sel(' C F%tpn(ﬁ@d;d’r’ ap E%d Sﬁlﬁuano% t)eﬁylﬁgﬁmddéhﬁlgireﬁdg&glscggenﬂﬁgﬂjﬂ% =
Conpound 1| I(TMﬂ)erl\ﬂVIRrEfer;toéhl(cleai' rrﬂgmetlodescﬁwhbu leattydchpP- tor v Rivefeyd to  R3=t
15 ‘but yl (0 |34 g, 78%ailica gel TLC Rf=0.67(5, % nef hano rrethyl ene

chl oride' I'; RrpfoRmRcleatinagigic f@%&@ﬁ SPECIPPCQRY, Wlthf enalcﬂgs hﬁ

i,J=7 HZ 1
(15377 e | Mg TS Pkt e Jodfor ot iy ‘lé‘&ﬁp@%ﬁ% o1
(s, 1 H)ZO 7. czmc@ld'dtatlon)zm 256C wzth the shdium, 1351n¢|ﬁ$891A)-|) Mags m@tﬂomotry (MS) i3 Hz,

éHsH) > M ( ES' exp f:sglet as n(n/e m/z or I’l'l—ng/ c2harge unl\l/Fan% 15 obgm% usmg electron 1mpacf (W F

chemical ionization (CI) or fast atom bombardment (FAB) techniques. [M+H]" refers

!:S

to the positive ion of a parent plus a hydrogen atom. Retention time (RT) is in
minutes and refers to the elution time of the compound after injection. IR refers to

25  infrared spectroscopy. FTIR refers to Fourier Transform IR.
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Preparation of

1~1-({5S)-3-[4-(1, 1- di oxi do- 3-t hi etanyl )-3-fl uorophenyl ] -2-oxo0-1, 325

oxazol i diwoB2g28smet hyl ) acet am de (Conpound Y, R = 4-(1, | -RiTousods32838

t hi etanyl )-3-fl uorophenyl, R 5=acetyl) To a solution of tert-butyl
{(5S)-3-[4-(1, 1-di oxido-3-thietanyl)-3 30

fl uor ophenyl } - 2- oxo- 1, 3- oxazol i di n-5-yl } met hyl carbamat s (Exanpl e 15)
(0.134g, 0.32 nmol) in nethylene chloride (2 m) was added hydrochloric
acid (4 M 3ml, 12 40_ WD U2/32857 PCT/U SU 1 /32-478 mmol ). The m xture
was stirred for 3 h at 20 to 25C and concentrated under reduced pressure.
The product was extracted with rrethylﬂ?{}ﬁ\,ﬁitﬁlde (2 x 3 m) and pyridine
(0.26 mM, 3.2 mmol, 10 eq) was added owed by acetic anhydride (0.15 m,
1.6 mol, 5 eq). The m xture was stirred at 20 to 25 Cfor 2 h and

met hyl ene chloride 5 (40 ml dded. The sol uti gn was wash wi.th
“hydrochloric acid ( 1 e @lggwy@g(,'lﬁt iledexpmp S%?é\?ﬂ’stoéﬁﬁﬁ%‘?ﬁ%@i’i’laﬁw%e (3 x

10 m t el

chr orrzalt ogr ap #é?%%}lﬂgp%ﬁ% tgéh‘e,%gmg?r | gsggl gfjﬂgﬁ##gﬁtg\ge r@odrrrlf)gﬁbfg X,
wherein R :cofast('ue]:l ab-miérokyi itlastBativh) adaroy lijnitatibhsualithe peeoyding Bisclaswt yh afp. 085
g, 75.0%ailica TLC —04 thano/rrethlene chl ori de 1H M ~LR
(400 M—Iz CD&%&Vg%S%VG{ -glhoge ghi é “g‘g %WZ F&COQIZSGPPEOPHW Vﬂnﬁé‘ms%%‘ 3.98
(t, J=9 HZ1théprlibcedlﬁegﬁot@ltaﬂo—re%cﬂ%ts aihd'é@ to ﬁa&% (fotndmlms §n&‘l?echn’)iqﬁ951 4.50 {t,

J 14 Hz, 2 H), 1H, 7.37
(t, J-9Hz 1H) 754(d J 13Hz 1H): I\/B(ESI+) naI2| 357 MeH) +. It
Wil be1 p~~arent to those skilled i h Lt that various nodifications 15
and vari‘dtions can be made in the prese ~rention w thout departing from
the scope or spirit of the invention., Oher enbodi nents of the invention
w Il he apparent to those skilled in the art from consideration of the
speci fication and practice of the invention |sclosed herein. It is

i ntended that the specification amg e consi dered as exenpl ary
only, with a true scope and spl P 'ﬁ@‘ﬂ*hveﬁt‘%’h bei ng 20 indi cated by
the following clains. -41 28A/7 WHAT IS CLAIMED |I'S: PCT/ US01/ 32~78

1. A (S)-secondary al cohol haV| ng a Jeneral structural formula: X OH ~NH
O R3 O wherein R3is Cl1-Coo allryl, and X is hal ogen, alkyl sul fonyl, or
arylsul fonyl, or a salt or hydrate thereof. 2. 1 C- tertiary alkyl. 3

Preparation of N-Carbomethoxy-3-fluoro-4-morpholinylaniline (Compound I, R
15 = 3-Fluero-4-morpholinylphenyl)

Step A: 3-Fluoro-4-morpholinylaniline

3,4-Difluoronitrobenzene (25.196 g, 158.38 mmol) was added to a

20  mixture of morpholine (60.0 ml, 688 mmol, 4.34 eq) in THF (30 ml) at -14°C. The
mixture was permitted to warm to 10°C, then maintained at 10-13°C for 1 hr. A
mixture of citric acid monohydrate (75 g, 357 mmol, 2.25 eq) in water (365 ml) was
added with a concomitant exotherm to 28°C. The phases were separated, and the
aqueous phase was washed with toluene (95 ml). The organic phase was washed with

25  water (315 ml), then concentrated under reduced pressure. Toluene (46 ml) and
methanol (60 ml) were added, followed by palladium on carbon (5%, 50% water wet,
3.1603 g, 0.7426 mmol, 0.00469 eq), and the mixture was sealed in a Parr shaker.
Hydrogen pressure (40 psi) was applied and maintained while agitating for 42 min.

The catalyst then was removed by filtration under reduced pressure, and washed with
-26-



The {S)-secondary al cohol of claim1 wherein R3 is C4-C~~~ The
(S)-secondary al cohol of claim2 wherein Tt3 is tertiary butyl. 15 4. The
(S) - seconwerop/3a8scohol of claiml1l wherein Xis O. 5. The (HFesacwary

al cohol of claim11 having a nanme tert~~butyi (2

S) - 3- chl or o- 2- hydr oxypr opyl carbamate. 2i~ 6. The (S)-secondary al cohol of
claiml1 in crystalline form. -42 W O 021 32857 PCT/ USOL/ 32-178 7. An
(S)-ester having a general structural formula: X OR4A "-NH OR3 O5 wherein
R3 is C--Coo alkyl, R4 is Cy-CS al kyl carbonyl, and X is hal ogen,

al kyl sul f onytpluem (60 lylﬂ)s diendang (IS%ml)aadglaqi to Rbﬁ fiiyefe ane therresudiont slgTy The

(S)-ester of e (S)-ester
-of claim38 ere %Yﬂfe dlﬁg?%grg%&? Hﬁlﬁ@é @F%Mnﬁg% Ci]eg gld%?ai m' 7 where
Xis, C1. J;ireclprhete(csmecﬁed By fittfatioh ander fedired p@smre,amhédw% héptaqt eind15
bui oxycar bon %’l)am nojl - 1- (chl or one acetate. 12. The (S)-ester

‘of.claim?7 i e@rwﬂ\éﬂ the felecgpppun %M %S@tw@waha@c HAA RGO Amgaferbar RX
St et SRS MRS
form 14. Thaznc( Q). B@pﬂ)yamﬂa;varbr of saffinidl awtvantiormdRe 1,800G41; Covt eatd +3rQy al kyl 5
1S Ime S P I A A AR L i 8 b B Bl
(25) oxi rany: a5bhylosay a3 630538 6.6 6R)an WS RIS ibE dis Ragener al
67.33, 103.31, 110.63, 121.29, 130.80, 146.23 and 157.72 .
10
Step B: N-Carbomethoxy-3-fluoro-4-morpholinylaniline (Compound I, R!=3-
Fluoro-4-morphclinylphenyl)
3,4-Difluoronitrobenzene (24.967 g, 156.94 mmol) was added to a
15  mixture of morpholine (60.0 ml, 688 mmol, 4.38 eq) in THF (30 ml) at -6°C. The
mixture was permitted to warm to 10° over 2 hrs, then maintained at 10°C for 1/2 hr.
A mixture of citric acid monohydrate (75 g, 357 mmol, 2.27 eq) in water (365 mf)
was added with concomitant exotherm to 28°. The phases were separated, and the
aqueous washed with toluene (95 ml). The organic phases were washed with water
20 (315 ml), the aqueous back wash extracted with toluene (95 ml), and concentrated
under reduced pressure. Toluene (76 ml) and methanol (60 ml) were added, followed
by palladium on carbon (5%, 50% water wet, 2.1370 g, 0.7371 mmol, 0.00470 eq),
and the mixture sealed in a Parr shaker. Hydrogen pressure (40 PST) was applied and
maintained while agitating for 4.5 hrs. The catalyst then was removed by filtration
25  under reduced pressure, and washed with toluene (100 ml). The mixture was cooled
to 2°C, and a mixture of aqueous potassium carbonate (47%, 17.1 ml, 85 mmol, 0.54
eq) and water (150 ml) was added. Methyl chloroformate (16.4 ml, 212 mmol, 1.35
eq) then was added while maintaining the temperature at about 3-3.5°. The resultant
slurry was permitted to warm to 20-25°C, then stirred 17 hrs. The mixture is warmed
30 to 75° to give a solution, then cooled to 46°, heptane (333 ml) added, then the mixture
cooled to 0°C, the precipitate collected by filtration with reduced pressure, washed
with heptane (100 ml cooled to 5°C) then water (230 ml cooled to 5°C), and dried to
27-



OR "Il ~N~O "--NH OR3 a 15 wherein R is an aryl group, optionally
substituted, and R3 is Cl-Co allcyl, or a salt or hydrate thereof. 18. The
(S)-intewsdadss7 of claim 17 wherein R is: 20 wherein Q PCI/USRI/BRME Q? RO
Rd -44 WD 02/32857 PCT/LI S01132-178 A2 Al~~n Z2~~m Zs ZZ )YmZz Ym. Z N
~N~ LN, ~, ~mor QG and R3 taken together are dihydropyrrolidine,
optionally substituted with R~2; Z' is CHz(CHz)p, A-i(OH)(CHz)F;, or C(O;
Zz is (OpS, O or N{R13); 5Z3is (O~,Sor O AL is Hor CH3;, Az is
selected fromthe group consisting of a) CH30, e)

. ] | H,bngO 10cg%yCH,3_,d|
Ri * ~OCHz - O @V Compeundd, MEctioR\E 3-gluprq-Gmaghelinsiphragk BoRy/silicagek) HooHz,

i) CH3ONH, j Q.1 K O 1 ,

- o aorzor ity il Sk B RS PR AR A PREG0 5P, or
C(=NRZZ) ; Ra.76; 318606.75, 6.87, 4.98, 172k CNMRYEDTEIR) 34.18), 42267.080M7:81R314.56H or
F;, Rl and Rl1l are taken together with the Natomto fornz a 3,7 25

- di azabi cycl d[18:08. b3%23.4R8,7/pY¥4-&1.d 550¥F azol e, - i mi dazol e, 1.'2,3-triazole,
1,2,4-tr%azo|e, noi phol i ne or a piperazine group, optionally substituted
with RI37 Rz is selected fromthe group consisting of: a) CH3C[O) ~-, -45
WO 02/ 32857 5 10 . EXAMPLE 2 ,

O
C//
ann N &
AT
—
F

Preparation of 3-Fluoro-4-morpholinylphenylisocyanate (Compound VI, R'=3-
10 Fluoro-4-morpholinylphenyl)
A mixture of 3-fluoro-4~morpholinylaniline (Example 1, 12.01 g,
61.21 mmol) in methylene chloride (100 ml) was added to a mixture of phosgene
(1.93 M'in toluene, 63.4 ml, 122.4 mmol, 2.00 eq) in p-chlorotoluene (60 ml) over 15
15  min, while maintaining a temperature of about -12 to 3°C. The material was rinsed in
with methylene chloride (30 ml). The mixture then was warmed to 130°C under
atmospheric pressure with concomitant distillation of methylene chloride, phosgene,
toluene, and hydrogen chloride gas into a caustic scrubber.. The mixture was cooled
to 25°C. and filtered. The precipitate was washed with methylene chloride (3 x 15
20  ml). The filtrate was concentrated under reduced pressure. Heptane (200 ml) was
added to the concentrated filtrate, and the resultant slurry cooled to -32°C. The
product was collected by filtration with reduced pressure, washed with heptane,
cooled to -30°C, and dried in a nitrogen stream to give Compound VI, wherein R!=
3-fluoro-4-morpholinylphenyl, HPLC (stationary phase is 4.6 x 250 mm Zorbax RX
25  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; "H- NMR
(CDCl3) 6: 3.05, 3.86 and 6.78-6.89 ; CMR (CDCl3) 50.90, 66.89, 113.11, 119.15,

28-



PCT/ US01132~78 b) HC(O -, c) CzCHC(O-, d) HOCH2C(O-, e) CH3S02_.~ f)
F2CHC(O -, , , g) H3CC(A OCH2C(O -, h) HC(O OCHZC(O~--, i)
R21C( O Caay/ess? , j) H3CCHCH20CH2C( O -, k) benzyl OCH2C( OPCT/US8)/334/8 0 c~0~
) ,and 15 20 2~ R13 is selected fromthe group consisting of: a)

R140C( R16) ~17) C(~~~ b) R150C(O -, c¢) R18C(O--, d) I-BCC(O)(CI-|2)2C(O)-, e) R~
9502 _, f) HOCH2C(O -, Q) R20(C|—|2)2- ~ h) R21C(O OCH2C(O) -, i)

( CH3) 2NCH2C( O) NH-, j) NCCH2-, k) F2CHCH2- -, 1) m ~"' -46 WD 02/32857 p

~/ nd '
() oyl o203, §eE 601265, ST 0amt bnriea NS (510 aheNesbnboeymiens) p2d o
R $ is sel E‘%)Hq%lf mthe group consi sting of a) H, b) (C--C)alkyl, 10 c)

caryl (CHzZ) ™" G, a|j Cl2HG, f) FHZC, g) F2HC—, and 15 h)
(C3-C6) cycl oal kyl ; R~ is sel ected fromthe group consisting of: a) CH3, b)

I .
'CHzC, c) CHzCH:CI-|2, 20 d) aryl, andEM%\lS

5
c OH
NH O—t-Bu
0

. Preparation of tert-butyl (2S)-3-chloro-2-hydroxypropylcarbamate, alternatively

10  named N-((2S)-3-chloro-2-hydroxypropyl)(tert-butoxy)carboxamide (Compound
1V, R? =t-butyl, X=CI)

To a slurry of (28) 1-amino-3-chloro-2-propanol hydrochloride, (750.3

g, 5138 mmol) in methylene chloride (2728 g) and methanol (435.4 g) at -13°C was

15  added a solution of di-tert-butyldicarbonate (1178.3 g, 5399 mmol, 1.05 eq) in
methylene chloride (1144 g) followed by triethylamine (572.3 g, 5656 mmol, 1.10
eq). The resultant 13°C slurry was then warmed and stirred at 17-19°C for 1 h. The
resultant solution was concentrated under reduced pressure to a 2182 g slurry.
Toluene (959.3 g) and water (975.5 g) were added and the phases separated. The

20  organic phase was washed with water (500 ml) and the aqueous serial back extracted
with toluene (2 X 500 ml). The combined organics were concentrated under reduced
pressure to 1592 g. Isooctane (5853 g) was added and the mixture seeded and stirred
at 20-25°C for 17 h. The precipitated product was collected by vacuum filtration,
washed with isooctane (400 g) and dried in a nitrogen stream to afford Compound IV,

25  wherein R? =t-butyl, X=Cl, (1024 g, 95.1 %): GC retention time = 8.2 min (15 meter
DBS capillary column, 70°C for 2 min, then ramp 10°C/ min); 'H-NMR (CDCl;, 400
MHz) 8: 5.08 (bs, 1H), 3.92 (m, 2H), 3.57 (bs, 1H), 3.55 (m, 1H), 3.42 (m, 1H), 3.24
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RZis OH CH30-, or F; RZ ~is: a) CH3-, 25 b) HOCHZ-, c¢) aniline, or
PCT/ US01/ 32~78
-47 WO Wo/023837 a) HOb) CH30c) HZN . d) CHsOC(O) O, : S elCT/US01/32478
CH3C(O OCH2C(O O, f) aryl-CH2OCH2C(OG O, g) HQ(CHz) zO h) CH30CH20( CHz) zO-,
and i) CH30CHzO-; 10 msOor 1; nis 1-3; pis 0-2; and PCT/USQOL/ 32-178 aryl

(CH3)ZN-CHzZ-, R2z is selected fromthe group consisting of.

I s unsubstituted phenyl or phenyl unsubstituted with one of the fol

dl

a) F, 1. b) C, c) OCH3, d) OH ¢e) ~z~f) (C~-A)al kyl, 20 g) OC(O)OCHS

h) NOz; and prot ected for

18 wherein (0 ID. b4 &s1980; ?Bﬁo%(@%lz }WT%Q(’%?@ (4% "éf90 (1), 46.52 (1),

3-fluoro-4- [fll isb z ﬁ(yg'hfm -1- p| pera2| nyl ] phenyl, 3

fl uoro-4- (4-norpholi 1, dloxohexahydro-
7~6-t hi opyran-4-yl) - 3f|uoropheny|

rnmedji ate of claim

3-fluoro-4-tetxahydro-2Hthi opyran-4- | phenyl ,
-3, 5-di fl uor o- 4- (4t hi onor phol i nyl )pheﬁiﬁ\_’[ﬂé&oro- 4- (3-thi etanyl) phenyl,

and 4-( X 1 ~-dioxido-3thietanyl)-3-fluorophenyl. 30 -48

PCT/ US01/32.478 20. An (S)-intermnmediate of claim17 where R3,is is C--C~

WD 02/ 32857

tertiary alkyl. 21. An (S)-internmgdi abg of claim20 where R315 tertiary

butyl .
NH  O-—t-Bu

10 Preparation of (1S)-2-[(tert-butoxycarbonyl)amino]-1-(chloromethyl)ethyl
acetate, alternatively named N-((28)-3-chloro-2-acetoxypropyl)(tert-

butoxy)carboxamide (Compound V, R? =t-butyl, R*=A¢, X=CI)

To a solution of tert-butyl (2S)-3-chloro-2-hydroxypropylcarbamate

15 (0.9928 g, 4.74 mmol) in THF (7 ml) and triethylamine (0.7303 g, 7.22 mmol, 1.52
eq) was added acetic anhydride (0.6033 g, 5.91 mmol, 1.25 eq) and N, N-dimethyl-4-
aminopyridine (0.00265 g, 0.0217 mmol, 0.0046 eq). The solution was stirred at

room temperature for 3 days. Toluene (10 g) and saturated aqueous sodium

bicarbonate (10 ml) was added and the phases separated. The aqueous was washed

20  with a mixtre of toluene (10 ml) and THF (5 ml) and the combined organics dried on

magnesium sulfate. The organics were concentrated under reduced pressureto 1.6 g

and heptane (7.3 g) added. After standing for 25 days at 20-25°C, a precipitate

formed. Heptane (10.8 g) was added and the precipitate collected by vacuum

filtration, washed with heptane (10 ml) and dried in a nitrogen stream to give

25 Compound V, wherein R> =t-butyl, R*=Ac, X=Cl, 0.3803 g (31.9%): 'H-NMR (400
MHz, CDCl;) &: 1.45 (s, 9 H), 2.11 (s, 3 H), 3.41 (m, 2 H), 3.67 (m, 2 H), 4.79 (s, 1
H), 5.07 (t, J= 5.2 Hz, 1 H); 3C NMR (CDCls) 20.92 (q). 28.33 (q), 41.43 (1), 43.30
(), 72.16 (d), 79.89 (s), 155.85 (s), 170.26 (s); MS (EI) for C1oHsCINO, m/z 251 M*;
[oc]zzp (-2, C = 1.0, methylene chloride); Anal. Calcd for CioH3CINO,: C, 47.72; H,

36 7.21,N, 5.57. Found: C, 47.70; H, 7.17; N, 5.55.
-30-
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5 22. An (S)-internediate of claim 17 having a nane

(S)-N-[[3-(3Fl uoro-4-norpholinyl phenyl ) - 2- oxo-5-oxazolidinyl]nethyl](tert-b
ut oxy) cankane/dms723. A nethod of preparing a secondary al cdtalsolvai7sag a
general 10 structural formula: X OH ., ~NH 3 wherein X is a hal ogen,

al kyl sul fonyl, or alylsulfonyl, and R3is C--C,~ alkyl, or a salt or
hydrate thereof, 15 conprising contacting an (S)-3-carbon am no al cohol
having a ,general. structural fornula: X-CHZ-Cts~-H(OH)-CHZ-NH3~ 20 ~~ith
a base and an carbonyl ati ng agent selected fromthe group consisting of a
hal of onnate having a fornula R30-CO X and a di al kyl di carbonate having a
formul a RBOCO2R3. 24. The net hod of %u”her conprising isolating
the 2~ secondary al cohol in a crysta -49 WO 02/ 32857

PCT/ US01/ 32. 178 25. The nethod of claim 23 wherein the base is a tri(C -CS

allcyl)amne. - 26. A nmethod of preparing a (S)-secondary ester having a
“general 5 structural formula: X NH ORs O wherein X is a hal ogen,

al kyl sul fonyl, or aryl sul fonyl, s Cl-Coo alkyl, and R4 is Cl-CS

al kyl carbonyl, or a salt or hydrate eofO—1I@uconpri sing contacting an
(S)-secondary al cohol having a general sﬁ(ﬁjctur al formula: X OH ~NH OGR3 O
wth a base and an acyl ating agent selectgd fromthe group consisting 15 of

an acid anhydride having a fornmula O(R4)2, and an activated acid having a
formula R-X. 27. The nethod of claim 26 further conprising isolating the
secondary al cohol in a crystalline f or m 20 28. The nethod of claim 26
R A SRl R A R B e e
(2 )ox1ran-2-yl)methyl ter -bu car xamide (Compound
X=CI)
10 To a solution of tert-butyl (2S)-3-chloro-2-hydroxypropylcarbamate
(19.98 g, 95.29 mmol) in methanol (50.0 ml) at 13°C was added lithium t-butoxide
(8.40 g, 104.9 mmol, 1.10 eq) while maintaining less than 22°C. The mixture was
 stirred at 8 to 20°C for 15 min and water (200 ml) followed by methylene chloride
(200 m!) was added. The phases were separated and the aqueous washed with
15 methylene chloride (135 ml) The combined organics were dried on magnesmm
R sulfate and concentrated to an oil. Column chromatography on silica gel (0 to 4%
methanol in methylene chloride eluent) gave Compound II, wherein R? =t-butyl,
X=Cl, as a white solid (14.26 g, 86.4%): m.p. 45-49°C; 'H NMR (400 MHZ, CDC1,)
5: 1.448 (s, 9 H), 2.59 (s, 1 ﬂ), 278 (t,J=4 Hz, 1 H), 3.09 (s, 1 H), 3.20 (dt, J= 14,6
20 Hz 1H),3.53(d,J=15Hz, | H), 4.85 (s, 1 H); °C NMR (CDC1,) 28.28 (q), 41.72
(1), 45.04 (1), 50.85 (d), 79.6'1 (s), 155.96 (s); MS (CI+) for CgH,sNO3 m/z 174
(M+H)"; [@]%p (-13, C + 1.0, methylene chloride); Anal. Caled for CgH,;sNO;: C,
55.47; H, 8.73; N, 8.09. Found: C, 55.17; H, 8.54; N, 8.00.
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structural formula: 0 ~NH OR3 O ;> ~xrl Herein R3) s C~ -C ~ o alkyl, or
a ~alt or hydrate thereof, conpri sing contacting a) an (S)-secondary

al cohol hmoiong2sa7general structural forrmula: X, | H ~NH ®CRAS01/32428 wher ei n
X is a hal ogen, alkylsulfonyl, or arylsulfbnyl; or b) an (S)-ester having a
general struciiual formula: XOR4 _. N~~OR3 | IOwherein R4 is O-CS

al kyl carbonyl, with a l[ithiumcation and a base 15 whose conjugate acid has
a pKa of greater than about 8. 30. The nmethod of claim 29 further
conprising isolating the secondary alcoilol in a crystalline form 20- 31.
The jnethod of claim?29 v~herein the base is a tertiary-butoxide -51 WO
U2/ 32857 PCT/ US01/ 32-478 32. A net hogw%ri ng an (S)-oxazolidi none
-having a general structural formul a: ~NH OR3 ' Owherein R3 is
Cl-Clo alkyl, and 1~~'" is optionally substituted aryl, or a salt or hydrate
t hereof, conprising contacting a carbamate having a general structural
formula: 1 () R-NEi-COOCHz-R2 wherggn R2 is selected fxomthe group

consi sting of C--Czo al kyl, G3-%= Qatkyl, aryl optionally substituted
with one or two Cl-C3 al kyl ok-hal n graups, |pllylf, 3-methylallyl,
3,3-dinethylallyl, vinyl, styrylnethyi, behz\H r |1y 15 substituted on

the phenyl with one or two d, C--C4 alkyl, nitro, c¢yano, or
ti-ifluoronethyl groups, 9-fluorenylnethyl, trichloromethyl nmethyl,

2trisnet hyl silylethyl, phenylethyl - adama |, dj phenylnmethyl, 1

di net hyl ;§rop%rreg?{at.“}ll‘-?Rﬁéﬁg%ﬂ%ﬁ&é)'?'[g‘ or '{znﬁﬁgﬂ*ﬁﬁiﬁ’&éﬂyﬁ]‘ﬁr°@'§§1t of
hydrate t hereiggolidindyBmet ylga@@@aﬂtaéﬁgm&peaml, Ra7ihfuarqydidy al structural
fornul a: OH mprpholinyl)phenyl, R°=t-butyl)

To a solution of [3-fluoro-4-(4-morpholinyl)phenyl]carbamic acid

10 phenylmethyl ester (Example 1) (0.8758 g, 2.651 mmol) and tert-buty! (25)-chloro-2-
hydroxypropylcarbamate (Example 3) (0.7011 g, 3.344 mmo], 1.26 eq) in DMF (1.7
ml) in an ice bath was added a solution of lithium t-butoxide in THF (2.82 g of an
18.1 wi% solution, 6.37 mimol, 2.40 eq). The resultant solution was aliowed to stand
at 20°C for 44 hours (HPLC showed 95.0% conversion after 20 hours and 97.8%

15  conversion after 44 hours). Saturated aqueous ammonium chloride (5.0 ml), water
(10 ml) and methylene chloride (12 ml) were added and the phases separated. The
aqueous layer was washed with methylene chloride (12 ml) and the combined
organics dried on magnesium sulfate and concentrated to an oil (2.4574 g). External
standard HPLC showed the Qil to contain 0.9397 g (89.6%) of Compound III, wherein

20 R'= 3-fluoro-4-(4-morpholinyl)phenyl, R3=t-butyl. HPLC retention time = 4.97 min
(column = Zorbax SB-C8 3.5 micron 150 X 4.6 mm, flow rate = 2.0 ml/min, gradient
elution from 30:70 A:B to 90:10 A:B over 15 minutes; A = 969:30:1 acetonitrile:
THF: triﬂuoroacetic acid; B=949:50:1 water: THEF: trifluoroacetic acid). An
analytical sample of Compound III, R! = 3-fluoro-4-(4-morpholinyl)phenyl, R=t-

25  butyl isolated by column chromatography (ethyl acetate/ hexanes eluent) had the
following physical properties: mp 46.2-48.0°C; 'H-NMR (CDC1,, 400 MHz) &: 7.43
(dd,J=14.4,2.4 Hz, 1H) 7.09 (dd, /= 8.8, 2.0 Hz), 6.92 (t, J=9.2, 1H) 5.11 (bs,
1H), 4.73 (bs, 1H), 4.00 (t, J = 8.8, 1H), 3.86 (t, /= 4.4, 4H), 3.80 (t, /= 6.8, 1H),
3.50 (m, 2H), 3.04 (t, J =4.8, 4H), 1.41 (s, 9H); "C-NMR (CDC13, 100 MHz) d 28.25
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.OR ~1,~(0-52 WD 02/32857 PCT/US01/ 32-478 urherein X is hal ogen,
al kyl sul fonyl, or arylsulfonyl, or a salt or hydrate thereof; ii) an
(S) - epoxiwd@ ofyaessng a general structural forrmula: 0 ~NH O RET@WS01/32408 iii)
an (S)-ester having a general structural fornmula: X ORa ~NH _ OR3 O

wherein R4 is C-CS al kyl carbonyi ;
and a base whose conjugate acid has a pKa of greater than

in the presence of a lithiumcation 10
"about 8. 33. The

nmet hod of claim 32 fiu~ther conprising isolating the (S) 15 oxazolidonone
in a crystalline form 34. The nethod of claim 32 whe

wherein Q

I Rs
i(Q), 4RZRAONAT. 55@) 51v(l3 @©2/73285¥.0PER). 0180 71?@ (M 8)Q~T9~(Sh 22~~m za

\ glzhg/(Tr gpzjyrpqol%ﬁg’brfg&lj& L)’ 1&?59?r(952]]—1candw$#z§lkﬁ% éz%gtlh ?8?-12}3

Cl;g OH) ( (HII -1 Z)3p, 18C(§d @(;9);115)731@! B3d.43 (3, I3 = 9106HAR 53).29 @R 1S5(50)(sd, Ic Q& O
S or

5

10

15

20

25

241 50 Hz), 156.30 (s). MS (EI) m/z (relative intensity) 395 (100), 339 (85); [oc]BD -
36 (C 0.71, acetonitrile); Anal Caled for C1oH;6FN30s: C, 57.71; H, 6.63; N, 10.63;
found: C, 57.63; H, 6.81; N, 10.32.

EXAMPLE 7

ot
A NV

o—

Alternative preparation of tert-buty! {(5S)-3-[3-fluoro-4(4- mor{)holinyl)phenyl]-
2-ox0-1,3-oxazolidin-5-yl} methylcarbamate (Compound III, R" = 3-fluoro-4-(4-
morpholinyl)phenyl, R*=t-butyl).

To a slurry of [3-ﬂuoro—4(4-morpholinyl)phenyl]carb‘amic acid
phenylmethyl ester (Example 1) (1.0039 g, 3.039 mmol) and tert-butyl
(2S)oxiranylmethylcarbamafe (Example 5) (0.653 g, 3.77 mmol, 1.24 eq) in THF (1.5
ml) at 0°C was added a solution of lithium t-butoxide in THF (18.07 wt%, 1.735 g,
3.92 mmol, 1.29 eq). After standing 2 days at 20-25° C, methylene chloride (5.0 ml),
then acetic acid (0.35 ml, 6.11 mmol, 2.01 eq) followed by water (3.5 ml) was added.
The phases were separated and the aqueous washed with methylene chloride (3.5 ml).
The combined organics were dried on magnesium sulfate and concentrated to an oil
which was shown to contain 1.03 g (85.7%) of Compound III, wherein R' = 3-fluoro-

4-(4-morpholinyl)phenyl, R3=t-b11ty1, by external standard HPLC: retention time =

4.06 min (column = Zorbax SB-C8 3.5 micron 150 X 4.6 mm, flow rate = 2.0 m{/min,

gradient elution from 30:70 A:B to 90:10 A:B over 15 minutes; A = 969:30:1
acetonitrile: THF: trifluoroacetic acid; B = 949.50:1 water: THF:trifluroracetic acid).
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Az is selecaed fromthe group consisting of a) H 1i) b) HO . c¢) CH3~'
d) 1;H30, e) RRaOCHz =C(O NH, ~ RISOC(O-NH, 1S g) (C1l-GC5)al koxycar bonyl ,
h) HOCHz wo p2/€48DNH. . j) CH, C(O, k) CH3C(O CHz, 20 1) CHYCIOGH1BHT$20),
and m CH3C(OCH2CH20) CHz, or Al -C-Az taken together are CH3-C(OCHZCHzO ,
C(O, or C(=NRzz); R$is Hor F, or is taken together with Q as above;
ROis Hor F; 25 R and R~ are taken together with the 1\f atomto frrma
3,7 . diazabicyclo[3.3. Qoctane, pyrrole, pyrazole, imdazole,
|,2,3-triazole, 1,2,4-triaaole, norpholine or a piperazine group,
optional ly substituted with R 3; R zZEXAMPRLES ed from the group consisting
of: -54 WD 02/32857 5 m15 2C) 25 a) CH3C(O -, b) HC(O-, c)~Cl2CHC(O -
.d) HOCHzZC(O -, e) CH3SQz-, ~ F2CHC(O) -, g) H3CC(O OCHzC(O -, h)
HC(OQ:HzC(G-,, 1) Rz' C(O OCH2C( O~, j H3CCHCH20CH?C( O) -, k)

benzyl OCHZC(O~-, 1)-m) C(r >R==\ ~/ and R~3 is selected fromthe

©group consisting of: a) R-a )o R SPC(O -, ¢) R $C(O-, d)
H3CC(O) (CHz) zC(O), e) R~930z- (CHz)z h) Rz'

(O oCHzC(O) =, " i) ( CHB)zNCHzC(O)NH— i) NCCHz FZCHCHz, ~ 1)-m

PCT/ USOL/ 32~78 o c(0)

5  Alternative preparation of tert-butyl {(5S)-3-[3-fluoro-4- (4-morpholmyl)phenyl]-
2-oxo0-1 3-0xazohdm—5-yl}methylcalbamate (Compound III, R' = 3-fluoro-4-(4-
morpholinyl)phenyl, R*=t-butyl)

To a solution of [3-fluoro-4-(4-morpholinyl)phenyl]carbamic acid

10 phenylmethyl ester, (Example 1) (0.1646 g, 0.498 mmol) and (18)-2-[(tert-
butoxycarbonyl)amino]-1-(chloromethyl) ethyl acetate, (Example 4) (0.1534 g, 0.609
mmol, 1.22 eq) in DMF (0.344 g) and methanol (0.0195 g, 0.609 mmol, 1.22 eq) at
0°C was added lithium t-butoxide (0.0881 g, 1.101 mmol, 2.21 eq). The solution was
allowed to stand at 20-25°C for 18 h. Acetic acid (0.057 ml, 0.996 mmol, 2.00 eq)

15 was added The mixture was diluted to 250 m] total volume with methanol. The
resultant solution was shown to contain 0.186 g (94.6%) of Compound III, wherein R'
= 3-fluoro-4-(4-morpholinyl)phenyl, R><t-butyl by external standard HPLC: retention
time = 4.10 min (column = Zorbax SB-C8 3.5 micron 150 X 4.6 mm, flow rate = 2.0
ml/min., gradient elution from 30:70 A:B to 90:1I0 A:B over 15 minutes; A = 969:30:1

20  acetonitrile: THF: trifluoroacetic acid; B = 949:50:1 water: THF: trifluoroacetic acid).

EXAMPLE 9

(o]
0,8 NJLO o
et o
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-55 WD 02/32857 1J (O OO' ~~and Gla 15 20 25 R14 is H, CH3,

benzyl, or CH3C(O-; RLISis (Cl-C3)al kyl, aryl, or benzyl; R16 and R ',

i ndependewmoOlog/3288re H or CH3; R g is selected fromthe groweTases3srsng of :

a) H, b) (Cl-G)allcyl, C aryl(CH)"~, d) CIH2C-, e) ClzHC -, f) FHzZC,

g) FzHC-, and h) {C3-C6)cycloalkyl; R~ is selected fromthe group

consisting of-. a) CH3, b) CHzCl, cl CH2CH=CH2, d) aryl, and e) CH2CN, R2

is OH CH30-, or F;, R2" is: a) CH3-, b) HOCHZ-, c} aniline, or d)

(CH3) ZN-CH2-, R22 is selected fiomthe roup conS|st|n of a) HOb) CH30

PCT/ USOL/ 32-Brepargipn ofikert-lpetyBa88)3d4x1 thwpyran-4-yl)-3-
fluorophenyl)-2-ox0-1,3- oxazolldm-s-yl}methylcarbamate (Compound III, R =

4-(1,1- dioxohexahydro-1A° -thiopyran-4-yl)-3-fluorophenyl, R’=t-butyl)

5 To a slurry of isobutyl 4-(1,1-dioxohexahydro-1A°-thiopyran-4-y1)-3-
fluorophenylcarbamate (1.0037 g, 2.92 mmol), and tert-butyl (2S)-3-chloro-2-
hydroxypropylcarbamate (Example 3) (0.7608 g, 3.629 mmol, 1.24 eq) in DMF (1.80
ml) in an ice bath was added lithium t-butoxide in THF (18.07wt% solution, 2.7465 g,
6.20 mmol, 2.12 eq). The mixture was allowed to stand at 20-25°C for 37 h. Toluene

10 (10ml), saturated aqueous ammonium chloride (5 ml), water (5 ml) and heptane (10
ml) were added and the precipitate collected by vacuum filtration, washed with water
(13.2 g) and toluene (10.2 g) and dried in a nitrogen stream to afford Compound 111,
wherein R! = 4-(1, 1-dioxohexahydro-12,6-thiopyran-4-yl)-3-ﬂuorophenyl, R3=t-butyl,
1.1507 g (89.0%). HPLC retention time = 3.0 min (column = phenomenex Luna C8 5

15  micron, 150 X 4.6 m, flow rate = 2.0 ml/min, gradient elution from 40:60 A:B to
100:0 A:B over 15 minutes; A = acetonitrile; B = water).

EXAMPLE 10

; Ao |
D_p_ \—k—NH——ﬁ—o-—l—

20
Preparation of tert-butyl [(5S)-3-(3-fluoro-4-tetrahydro-2H-thiopyran-4-
ylphenyl)-2-o0x0-1 3-0xazolldm-5-yl]methylcarbamate (Compound II1, R =3-
fluoro-4-tetrahydro-2H-thiopyran-4-ylphenyl, R=t-butyl)

25 To a slurry of isobutyl 3-fluoro-4-tetrahydro-2H-thiopyran-4-

ylphenylcarbamate (0.9142 g, 2.936 mmol) and tert-butyl (2S)-3-chloro-2-
hydroxypropylcarbamate (Example 3) (0.7676 g, 3.661 mmol, 1.25 eq) in DMF (1.80
ml) in an ice bath was added lithium t-butoxide in THF (18.07wt% solution, 3.31 g,
7.46 mmol, 2.54 eq). The mixture was allowed to stand at 20-25°C for 1 day.

-35-



e) CH3C(O OCH2C(O O, ~ aryl-CHzOCHZC(O) O, 5 g) HQ(CHz) zO-, h)
CH30CH20(CHZz) ~O, and i) C~H30CH?O-; msQorl; nis 1-3; 10 pis 0-2; and
PCTI USO1M@ o1/ ¥Bsaryl is unsubstituted phenyl or phenyl un®Gibdisot/a4g’l with
one of the following: a) F, b) d, c~ OCH3, i 5d ) UH e) NH2, ' ' f)
(Cl-GA)ailryl, g) UC(O OCH3, or h) NQZ; 20 and protected fornms thereof. 35.
The nmethod of claim 34 wherein R is selected fromthe group consisting of
3-fluoro-4-[4- (benzyloxycarbonyl)-~1 piperaainyl]phenyl

3-fluoro-4- %3, hoI i nyl ) phenyl, 4-( 1- di oxohexah ;/

~, ~t hi opyr that9 pqq;qu; gm“@ﬁyahlor@eﬁ%ml) water (5 ml and methylene chloride

fluoro-4-tety
«3,5-di fluor t(;wzp%%{ g|%‘§6§%hﬁﬁg¥%%arg%é§hﬂ}% n%llu F?uusg\r/%s_vzas? %d wflltihentl%}rll 1Fgephenyl ,
\(md 4- (1, 1<cHlooided2 Bﬂhar&tthalyﬁl)]ibﬁ}eﬂlougnniqshbimﬁ lon rﬁa"grt;eﬁhmfsmﬁ’laﬂaod‘od)jen%m m 32
181G Ty i S et bRt Ll o
thyl. 39 / Th
oty 39 B L0 o A3 NSt 8tk ey‘ar&ﬁ& [ A% - ViEReAR, The

net hod o ereint oxazo
(S) N-[ [ 3- ( 3F’Etsbutyl, HPLE pétetionytinb eriyl )mﬂ(amhnnﬁ—@hmhméxdym]am Byl ] t but oxy

car bam de. 10, 41. t hod eparin S),- oxazoal i di nope_hav, a
gener al strd’&‘ﬂﬂna]ls%fge %"‘E{L 122 DN&F BP%‘?E’ ﬁé{hg&%iéé

al kyl car bonylgg- @g@v&yglrﬁﬁm@él fas m&)fhml&B%aier)S al kyl tl uocar bonyl, or
C~- Ch cycl oal kyl t hi ocarbonyl, and R is optionally substituted aryl, or a

salt or hydrate thereof, conprising: (a) contacting a carbamte haV| ng a
general formula R - NH- CO- O- CH2- RZ, RZ is selected fromthe group
consi stihg of C--CzO alkyl, C3-C- ExRebces

~ —u- a8 Nvio 0
©/ Ll L

Preparation of benzyl 4-[4-((58)-5{|(tert-butoxycarbonyl)amino]methyl}-2-oxo-
1,3-0xazolidin-3-yl)-2-fluorophenylj- 1-p1perazmecarboxylate (Compound I11, R
15  =3-fluoro-4-[4-(benzyloxycarbonyl)-1- piperazinyl]phenyl, R’=t-butyl)
To a slurry of 4-[2-fluoro-4-[[(phenylmethoxy)carbonyl]
amino |phenyl]-1-piperazinecarboxylic acid phenylmethyl ester (552.5 g, 1.19 mol)
and tert-butyl (2S)-3-chloro-2-hydroxypropylcarbamate (Example 3) (460.8 g, 2.38
20 mol, 2.0 eq) in DMF (925 ml), methanol (96.4 ml, 2.38 mol, 2.0 eq), hexane (451 ml)
and toluene (537 ml) was added a solution of lithium t-butoxide (285.5 g, 3.57 mmol,
3.0 eq) in hexanes rinse (1326) ml over 1.5 hours while maintaining about 15°C and
followed by hexanes rinse (50 ml). The mixture was then stirred at room temperature
overnight at 20-25°C. The mixture was cooled to 0°C and acetic acid (142.9 g, 2.38
25  moles, 2 eq) added. Methanol (290 ml) was added and the phases separated. The
upper phase was washed twice with methanol (290 ml) and to the combined lower
phases added methylene chloride (1300 ml) and water (1300 ml). The phases were
separated and the upper phase washed twice with methylene chloride (300 ml). The

combined lower phases were concentrated under reduced pressure to 2000 ml and
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cycl oal kyl, aryl optionally substituted with one or two Cl1-C3 al kyl or

hal ogen groups, allyl, 3-nethylallyl, 3,3-dinethylallyl, vinyl,

st yr yhnetWQI02/3288hzyl optionally substituted on the phenyl RUTVUSOHE27®r two
ad, C~ -4 alkyl, nitro, cyano, or tri 25 fluoronethyl groups,
9-fluorenyl nethyl, trichloronmethylnethyl, 2-trinethylsilylethyl,
phenyl et hyl , 1-adamantyl, diphenyl nethyl, 1, 1-di nmethyl propargyl,

2f uranyl et hyl, isobornyl, and hydrogen with i) a secondary al cohol of a

eneral structuyral, f | a: -58 WO Q2/ 32857 NH PCT/,U
732,178 wherBetisel (é?%'lba‘rf@b%%d TRy MaiMFOWS COH@FH%F%A%@P@)M%%@&% i s

Cl- Coo al kyl (530 m1pand Wa@ﬂ(ﬁ@%p%dé@b’\}eﬁl%ﬁ H%Qﬁfe@'(sﬂthﬂ%&é%déd@lmlya 0
+"-NH OR3 Oin the prese;fce o [1thiumcation and a base whose coOnj ugate

acid has a pial thé slyryapeledttd AHC abd stirred 1.5b. ﬁhoprﬂﬁ@l@tqwaﬁyqﬂeﬁndm’car banyl
conmpound of a 10 neral sfructyral fornul 0l 1 R~~N~O, -~NH ' O (b}
contacting tHe& gﬁT fiop ?}}‘%‘Hﬁﬁ?gé}‘flths‘f’%tﬁr ) hexpngs. ghﬁeé’f}ﬂ%mﬁ’(?ivbas anaa‘itg (c)
contacti g g @aEdtAfnp HRIGEhtOTBIh BRPE @eré"!rftﬂra?ed%ﬂ?c@lﬂ%eﬁfyl amnhyat i ng or
thi oacyl ating agent selected fromthe group consisting of (i ) an acid

anhydri de of ethéreandtdrigd moder reflaedpress@cRSENe, CC(mpqunérIIIawhﬁmaﬂéd= éeﬂu!)r@f t he

RSS( Co9) RS , Mt BeoRisreorl: L SinegrulaBER, Ro-Phubsied bl UEr AL RER 1 °
G -C6 al kyl t higpagRamBi ) 1%5‘%@ 2f), ewadag%mb@spa%msnmz a 52§%~78

hal ogen, al kyl'sulfonyl, or arylsulfon 2857 PCT/ USOL/
42. The net hbd 5diz,AR), r$16471(t flﬁﬁﬂ'&’ 4cH))r B8Ol Hg= 7 83l 4H)Nn399 ke /=9 Hz, 1 H)

(5) oxazoy d°§9?§nglﬁ£5ﬁ HEh"8 16 Ty, 660:¢t, /100 1B 198, 2o G2 £

wher ei n
Hz, 1 H), 7.34 (m, 1 H), 7.37 (d, J=4 Hz, 4 H), 7.43 (dd, /=2, 14 Hz, 1 H).

EXAMPLE 12

F 0
Oee o
F \_-\-—.NH—IJ—O—~’>—

15

Preparation of tert—butyl {(5S)-3-{3,5-difluoro-4- (4-thlomorpholmvl)phenyl] ~2-
oxo-1,3- oxazolldm-S-yl}methylcarbamate (Compound 111, R' = 3,5-difluoro-4-(4-
thiomorpholinyl)phenyl, R=t-butyl)

20 To a solution of benzy! 3,5-difluoro-4-(4-thiomorpholinyl)phenyl-

carbamate (0.953 g, 2.61 mmol) and tert-butyl (2S)-3-chloto-2-hydroxypropyl-
carbamate (Example 3) (0.690 g, 3.29 mmol, 1.26 eq) in DMF (3.4 ml) at 0°C was
added a solution of lithium t-butoxide in hexanes (1.0 M, 6.26 ml, 6.26 mmol, 2.40
eq). The mixture was stirred for 1 day at 20-25°C and DMF (0.5 ml) added. The

25  mixture was partitioned between aqllé(;tls ammenium chloride and methylene
chloride. The aqueous was washed 6 times with methylene chloride.' dried on sodium
sulfate and concentrated to a brown oil. The res.-plting oil was purified by column

chromatography (ethyl acetate/ hexanes/ methanol eluent) to afford Compound IIT,
-37-



whexein Q is: RIR 1IN, A2 Al~~~n Z2 | )~m Z3 Zz~ ~ymZ2 ~m Z1.N~ . ~N ~ .
N, ~, 10 or Q@ and R8 taken together are dihydropYrrolidine,
opt i onal lwosebssri uted with R2; Z° is CH-(CHz)p, C |=~(OBqMd)IN2479r C(O) ;
Z2 is (OnS, O or N(R 3); 23|s(O)PSor015A' iIs Hor CH3; A2 is
selected fromthe group consisting of: aj H bl HO c¢) CH3, 20 d) CH30, e)
R 40CH?=C(O NH, fj R~-sOC(OIv H, g) (C, -C3)al koxycarbonyl, h) HOCHz, 25 i)
CH30NH, -60 V\002/328S7 PCT/U SO1 /32-t 78 j) CH30{O) k) CH3C(O CHz, 1)
CH3C( OCH2CHz0) , and CH3C( OCH2CHz0) CHz, .5 or t aken _toget her are
OB O O T O Bbsingt @ S Ghiapenirporarphalinylineryl, BrutelaRds eogavaier w t h
Q as above; r B N at om
S}h? 491t R lo[sﬁg 95]5%8?5101. rﬁét%ﬂeﬂF%Hlohﬁ gev SV ubo

.to forma 3, zablc azol e, mdazoe

1,2,3-triazaCBC1, 82,141-2t(ﬁ 9H9)|25‘75 (hQ4!BEI)F$)B@ktI ne 40Hza4m)me5mﬁ1 QQI)QB g9, J
optlonal |y substituted wwth R3; Rz I1s selected fromth roup con5| sting

vof: 1~ 20 a)=CHBCL &), 396t Hic Oz, 1 B, 474 trc| B)-4. 94:I§1nl—tﬁ9~l2

ST Shes (Rl P cr bt e i s e G O.C“?ql)o) 5 e

EXAMPLE 13

5 A
F \_\—NH——E’L—O-Il-»

10  Preparation of tert-butyl {(5S)-3-[3-fluoro-4-(3-thietanyl)phenylj-2-oxo-1,3-
oxazohdm—S-yl}methylcarbamate (Compound III, R' = 3-fluoro-4-(3-
thietanyl)phenyl, R} =t-butyl)

15 To a solution of benzyl 3-fluoro-4-(3-thietanyl)phenylcarbamate
(0.406 g, 1.28 mmol) and tert-butyl (2S)-3-chloro-2-hydroxypropylcarbamate
(Example 3) (0.322 g, 1.54 mmol, 1.2 eq) in DMF (1 ml) in an ice bath was added a
solution of lithium t-butoxide in THF (1 M, 3.1 ml, 3.1 mmol, 2.4 eq). The resultant
solution was stirred at room temperature for 1 day. The mixture was partitioned
20  between aqueous ammonium chloridé and methylene chloride. The aqueous was
washed 3 times with methylene chloride, dried on sodium sulfate and concentrated to
a brown oil. The resulting oil was purified by column chromatography (ethyl acetate/
hexanes eluent) to afford Compound III, wherein R' = 3-fluoro-4-(3-thietanyl)phenyl,
R=t-butyl, 0.360 g, (73.5%): Silica gél TLC R¢= 0.28 (30:70 ethyl acetate: hexanes);
25  'HNMR (400 MHz, CDC15) 8: 1.41 (s, 9 H), 3.36 (t, J= 9 Hz, 2 H), 3.54 (m, 2 H),
. 3.62 (+,J=9Hz, 2 H),3.843 (+,J =7 Hz, 1 H), 4.02 (+,J =9 Hz, 1 H), 4.78 (m, 2
H),4.95(s, 1 H), 7.21 (d,/=9Hz,1 H), 7.37(d,J=8 Hz, 1 H), 742 (d,/=10Hz, 1
H); MS (ESI+) for C13HyFN204S m/z 405 (M+Na)™.

-38-



'/ , and 25 R 3 is selected fromthe group consisting of a)

R 40C(R'"")(R~)C(O-, o c~0~ -61 WD 02/328a7 5 10 b) R SOC(O -, c)
R 8C(O - wamsssc(O) (CHz) zC(O), e)R 9SOz_, ~ HOCH2C(O) -, P/ Fe0pBFE) z-, h)
Rzl C(O UCH2C(O) --, i) {CH3)zNCH2C(O NH, j) NCCHz-, k) FZCHCHz, 1)-m

~~0~ ~Y~~0~ <

(0]

, ~~~0>U o' ~and R ~is H CH3, benzyl, or CF13C(C--;

15 RI5is (C--C))al kyl, aryl, or benzyl; R16 and R', independently, are H
or CH; R 8 is selected fromthe group, consisting of 20 25 a) H, b)
(C—-HA)alkyl, ¢c) aryl(CHz)",, d) ClHZC-. e) Cl2HC-, ~ FH2C, g) FzHC,
h) ( C3-C6)cycloal kyl; R19 is sel ecmﬁe group consisting of a) CHS,

b) CHzCl, PCT/US01/32~78 -62

10

15

20

25

C i

S/—\N N~ O 9]

N/ \—4\_—— /ﬂ\\v//\\\
F NH]

Preparation of N-({55)-3-[3,5-difluoro-4-(4-thiomorpholinyl)phenyl]-2-oxo-1,3-
oxazolidin-5-yl}methyl)propanamide (Compound X, R! = 3,5-difluoro-4-(4-
thiomorpholinyl)phenyl, R°=propionyl)

To a solution of tert-butyl {5S)-3-I3,5-difluoro-4-(4-
thiomorpholinyl)phenyl]-2-oxo-1,3-0xazolidin-5-yl} methylcarbamate (Example 12)
(0.457 g, 1.06 mmol) in methylene chloride (10 ml) was added tnflucroacetic acid (5
ml). After 1 h at 20 to 25°C, the reaction mixture was concentrated under reduced
pressute. Methylene chloride (10 ml), pyridine (1.0 ml) and propionic anhydride
(0.84 ml, 5.4 mmol, 6 eq) were added and the mixture stirred for 20 h at 20-24° C.
Methylene chloride and aqueous hydrochloric acid (1 M) were added and the phases
separated. The organics were washed with hydrochloric acid (1 M) until acidic. The
combined organics were washed with aqueous sodium, bicarbonate and saturated

aqueous sodium chloride solutions, dried on sodium sulfate, and concentrated to give

~ Compound X, wherein R =.3,5-difluoro-4-(4-thiomorpholinyl)phenyl, R’=propionyl

as a white solid (0.388 g, 94.8%); "H NMR (400 MHz, CDCLs) 1.13 (t, J =8 Hz, 3 H),
2.25 (q,/="7 Hz, 2 H), 2.28 (5,4 H), 3.36(s,4 H), 3.70(m,3 H), 3.99 (t, J=9Hz, 1 H),
4.77 (m,1 H), 5.91(s,1 H), 7.09 (m,2 H).

EXAMPLE 15

o &x___J_Jr

-39.

and

WO 02/32857 PCT/ US111/32~78 c) CHZCH==CHz,



d) aryl, and e) CHZCN, . Rz is OH, CH30-, or F; 5 Rz' is: a) CH3-, b)
HOCHz-, c7 aniline, or d) (CH3)zN-CHz-, 10 Rzz is selected fromthe group
consi sti ngooE/3F7 HOL) CH30c} HzN _ d) GH30C(O O, 15 e) CHEGoORHZE( O O,
f) aryl-CHzOC . HZC(O O, g) HQ(CHz), zCY-, h) CH3OCFI zQ(CHz) zO-, and i)
CH30CH20-; 2f1 mis O or 1; nis 1-3; pis 0-2; and aryl is unsubstituted
phenyl or phenyl unsubstituted with one of the following: a} F, ZS b) Ci,
c) OCH3, d) OH, e) NHz, f) (CG-C4)allcyl, 30 g OC(O OCCH3, or h) NO?; -63
WO 02/ 32857 and protected forrn~s thereof. PCT/USCL/32~78 44. The nethod of
cl ai m 43 whdiréparation; of teel-butyb {(5B)-drit(hd -djpride-tBrietany Drigflaerophenyl]=2-

3-fl uoro- 4- [oxoflbboxgacﬂidjn—érﬁmtlgyl@rbpmé& KAampoyshHlyR | =3-(1} ludiozidp-3-4 5

- nmor phol i nyl )thfe¢anyl)-3-fluorophenyl, R =t-butyl)

4- (1, 1- di oxohexahydr o- 1~, 6-t hi opyran-4-yl)-3-fl uorophenyl,

3f | uor o- 4-t et r ahydr o- 2fFb & hiiRRyé 6flte1‘%=bﬁ|t)|ilf’{€589|-3-[3-ﬂuoro-4-§3~thietanyl)pheny1 -2-

3, 5-di fl uor o- 4- (4t hi onpr phol i nyl ) phenyl , 3-fl uoro- 4-(1 -t hi et anyl ) phenyl ,
and 4- (1, 1- A¥8xk-drexmahidit-angt méthyicphgaisHExgmple1 () 46 15 54 & Hempiod), ¥oteg] ai m

L N e R
48. The net Ho2il sindt) R0 ry¥dnddssleiich of dstidh. tetdckidAinettiasdbaly! 41664v2(0.080 au
(8- oxaz ol et G008 Sio1 6,05 6. The mixtite awas stimed for 24 0 4t 20.25°C and 1
10 saturated aqueous sodium busulfite (20 ml) was added. The reaction mixture was
extracted with methylene chloride (3 X 20 ml), the combined organicswashed with
saturated aqueous sodium chloride (3 X 10 ml), water (3 X 10 ml), and dried over

sodium sulfate. Silica gel chromatography (methanol/me‘éhylene chloride eleuent)

gave Compounci 111, wherein R! = 4-(1,1-dioxido—3-thjetay;yl)—3-ﬂuomphenyl, R=t-

15  butyl (0.134 g, 78%):silica gel TLC Rr=0.67(5% methano'l/methylene chloride); 'H
NMR .(400 MHZ; CDCl) 1.41 (5,9 H), 3.50 (m,2 H), 3.86 (1/=7 Hz, 1 H), 23 Hz, 2
H),3,97 (t/=9 Hz, 1 H), 4.03 (t/=9Hz, 1 H), 4.29 (dd, J =8, 11 Hz, 2 H), 4.51 (dd,
J=9, 2"3 Hz, 2 H), 4,78 (m, 1 H), 5.01 (s, 1 H), 7.22 (dd, f=2, 10 Hz, 1 H), 7.35 (m, 1
H), 7.55(dd, J-2, 13 Hz, 1 H); MS (ESI1-) m/z (413, M—H).l

20 |

EXAMPLE 16

i
OZS>—©—N 0 0
F \——LNH—”——CHS

Preparation of N-({5S)-3-[4-(1,1-dioxido-3-thietanyl)-3-fluorophenyl]-2-oxo-1,3-
25  oxazolidin-5-yl}methyl)acetamide (Compound X, R' = 4-(1,1-dioxido-3-
thietanyl)-3-fluorophenyl, R S=acetyl)

To a solution of tert-butyl {(5S)-3-[4-(1,1-dioxido-3-thietanyl)-3-
30  fluorophenyl}-2-oxo-1,3-oxazolidin-5-yl} methylcarbamate (Example 15) (0.134g,
0.32 mmol) in methylene chloride (2 ml) was added hydrochloric acid (4 M, 3m], 12
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20 wherein R is optionally substituted aryl, and RS is C--C6

al kyl carbonyl, Cl-C6 cycl oal kyl carbonyl, Ct-C~ al kylthiocarbonyl, or G -C6
cycl oal kwvbhiogsarbonyl ; or a salt or hydrate thereof, conmdBUsSws3228 (a)
contacting a carbamate having general structural fornmula: R -NH CO O Rz,
-64 WD 02/ 32857 PCT/ USQOL/ 32.478 wherein Rz is selected fromthe group
consisting of C~-CZO al kyl, C3-C~ cycloal kyl, aryl optionally substituted
with one or two C--C3 al kyl or hal ogen groups, allyl, 3-nmethylallyl,
3,3-dinethylallyl, vinyl, styrylmethyl, benzyl optionally substituted on

t he phenyl ~ winm®lehegnixtye va@s sticed farp bptdf to 23" Crand cepepntrateg under reduced

trifl t hyl - £ l.inethyl .. t.r] . t hyl :

tri ety o | e T ey Ry e e eh SRARTTE LY pfFabipypichne

di met hyl pr op@y.Zhl, 32> mwicANM éqyBydRdded fodiddred by, acaticlartbydHi@g@s w,tihs a
(S)-protected al cohol/ester having a general structural fornula: X OR4 ~NH
O R3 O | U wharmsl$ &)i Tha nhiatvogenas statred 4201t 28y fon? hang methyiawyshlorie | s
Cl-C | kyl ; R4 i Cl- . h f
211 thi ar eatto3R0 2 Sl e SR EaR b Nt AV bR BB st SRR ha

about 8, to gt@diedRqaddbus SHiRAOHEEHEA3GXEE ), fiat? (B xNa\hiNGind diied geaer al
structural formula: 0 R~ \N-O ~NH OR3 O &b) contacting the reactian
product of stasim sylfatp+ Bilica ssheleomatogeaply (e cthanel(raethyleng dyloddeslensndl none

B;/eg Zgg?”e AWt HRASK Aneslih O LY, 1 IR5:0H) B n ey 3-Abbichidd1,2Y -65 WO
R=acetyl (0.085 g, 75.0%):silica gel TLC Ry =0.4(5% methanol/methylene chloride);
10 '"HNMR (400 MHz, CDCl3) 2.03 (s, 3 H), 3.66 (m,2 H), 3.80 (t, /=7 Hz, 1 H), 3.98
' (t,J=9Hz, 1 H), 4.06 (t,J=9 Hz, 1 H), 4.304 (t, J= 8 Hz, 2 H), 4.50 (t, J 14 Hz, 2
H), 4.60 (m, 1 H), 6.07 (s, 1 H), 7.21 (d, /=9 Hz, 1 H), 7.37 (t, /=9 Hz, 1 H), 7.54
(d,J=13 Hz, 1 H): MS (EST+) m/z (357, M+H)".
| It will be apparent to those skilled in the art that various modifications
15  and variations can be made in the present invention without departing from the scope
or spirit of the invention. Other embodiments of the invention will he apparent to
those skilled in the art from consideration of the specification and practice of the
invention disclosed herein. It is intended that the specification and examples be
considered as exemplary only, with a true scope and spirit of the invention being

20  indicated by the following claims.
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PCT/ USOL/ 32~78 and (c) contacting the reaction product of step (b) with a
base and an acyl ating or thioacylating agent selected fromthe group

consi sti mgo 0#/32859 an aci d anhydride of the structural formgrasQ/E8y2 , (ii)
an activated acid of the structural 5 formula RSX, or (iii) a dithioester
of the structural fornmula RSS(C=S)R5 , wherein RS is Cl-C~ al kyl carbonyl,
Cl- C6 cycl oal kyl carbonyl, C1-C6 al kylthi ocarbonyl, or d-C5

cycloal _I cyl thiocarbonyl, and X is hal ogen, alkylsulfonyl, or arylsulfonyl.
SU. The method of claim 49 further conprising isolating t he ]S Iti

oxa2ol i donoWHAT S CLAKMEDII®e form ' ' 51. The nethod of claim49 wherein
R is: Ry R~ 15 wherein Q@ is: RR'N z Al ~~nz2~~m~3"' Z2) mz2 ~
mZ~~-NN~/ N, , m, or Q and R$ taken together are dihydropyrrolidine,

optional ly substituted.w t A B)sezonddry hlsokdiaCiiz)apgential SHjofehl-forth#la: or
C(O; 2UuZz is (A,,S, O or N('R~); Z3is {OpSor O A is Hor CH3;, Az
is selected fi-omthe group consisting of: a) H -66 WO 02/ 328S7 b) HO,

PCT/ U SO 1 /32-t 78 c) CH3, d) CH30, o e) R140CH?---C(ONH, . 5 ~
R SOC(O NH, . g) (Ci1-C3)al koxycaryonyl/; b) i) CH30I~i-H j) CH3C(O,
10 k) CH3C(O CH2, '. 1) CH3C(OCH2 and CHBC(OCI—lZCI—lZO) CHZ or
Al - C- AZ taken together are CH3-C(OCI—|2 7 OR or C(--NRzz); ' ' R8 is H

or F, or is taken together with @ as abovell 15 RO is Hor F;, R and R~ |

are taken together with the N atomto forma 3, 7di azabi cycl o[ 3. 3. U] oct ane,
pyrrol e, spyrazole, imdazole, 1,2 3-triazole, 1,2 4-triazole, norpholine or
a pi perazine group, optlonally substltuted W th R13 R2is selected from

the group consisting ofheen®’ EQ%Q@H()’I ppd pids dalogem pikylodtfaylopr | d)
(0 ocrocl e TV el g laodoecoud 0, 301
benzyl OCH2C(O) -,~ 1)-m
2. The (S)-secondary alcohol of claim 1 wherein R?is C4-Cy
10 tertiary alkyl. ‘

3. The (S)-secondary alcoho! of claim 2 wherein R? is tertiary
butyl.
15 4. The (S)-secondary alcohol of claim 1 wherein X is CL
5. The (S)-secondary alcoho! of claim 1 having a name tert-butyl

(25)-3-chloro-2-hydroxypropylcarbamate.

20 6. The (S)-secondary alcohol of claim 1 in crystalline form.
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-67 WO 02/32857 5 U PCT/US01/32~78 C(O | oc) N~ i ,and R13 is selected
fromthe group consisting of: a) RRaOC(Ri b) (R ~)C(G-, b) RRSOCC(O-, c¢)

R $C( O - walp2/33€C( O) (CHz) zC(O), e)R 9S0Ca-, f) HOCH~-C( O -, PgY/USeIBE2EHz) z-, h)
Rzl C(O nCHZC(O) --, i) (CH3)zNCHzC(O NH, j) NCCHz-, k) FzCHCH~; 1) m . O
(O \/ o~c) ~oc) ~oc) ~~0"'" ~and 15 20 25 R14 is H, CH3, benzyl, or
CH3C(O-; R15 is (C -C3)al kyl, aryl, ox benzyl; R16 and Rl7, independently,
are Hor CH3; Ris is selected fi~omthe group consisting of: a) H, b)
(Ad-cA)alkyl, c¢) aryl(CHz)",, d) CIH?C, e) ClzHC, -68 WD 02/32857 f)
FHz C, g) F2HC, and h) (C3-C6)cycloalkyl; R~ is selected fromthe group

consisting of. 7. An (S)-ester having a general structural formula:

X OR*
-

NH _O—R3

5 wherein R? is C;-Cyo alkyl, R* is C;-Cs alkylcarbonyl, and X is
halogen, alkylsulfonyl, or arylsulfonyl, or a salt or hydrate thereof.

8. The (S)-ester of claim 7 where R? is C4-C; tertiary alkyl.
10 9. The (S)-ester of claim 8 where R? is tertiary butyl.
10.  The (S)-ester of claim 7 where X is Cl.

11.  The (S)-ester of claim 7 having a name (1S)-2-{(tert-
15  butoxycarbonyl)amino]}-1-(chloromethyl)ethyl acetate.

12.  The (S)-ester of.claim 7 in crystalline form.

13.  An(S)-epoxide having a general structural formula:

O

/_l\_NH o

20
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5a) CH3, b) CHzCl, c¢) CHZCH --CHz, d) aryl, and e) CHZCN, 1 U Rz is OH,
CH30-, or F;, Rz~ is: a) CH3-, b) HOCHz-. c¢) aniline, or 1 ~ d)

(CH3) zN- -WPI02/328827z i s selected fromthe group c~~nsi sting RET/EKDTABOL/ 32~78
a) HOb) CH30 c) H2ZN- ' 20 d) CH30C(U O, e) CH3C(O OCH2C(O O, f)

aryl -CHzOCHzZC(O O, g) HQ(CHz)z0-, h) CH30CHzO(CHz)zO-, and 25 i)
CH30CH20-; . msOorl; nis 1-3; pis 0-2; and aryl is unsubstituted phenyl
or phenyl substituted with one of the following: 3Ual F, b) d, -69 WO

02/ 32857 PCT/ US01/32-L78 c ) e) ~z~ ~ (Cl-CA)alkyl, 5 Q)

OC(O) OCH3, or h) NCR: ‘é{ﬁﬁfeii'r]gt ’é&lé(gw@g;hof@ﬁéﬁébhy rgts thetkel MpeySiallBe cl ai m
51 whereiil Bruis selected fromthe group 10 consisting of
*3-fluoro-4-[4-{benzyl oxycarbonyl)-1- piperazinyl]phenyl, 3-fluoro-4-(4

nmor prol i nyl ) phenyl,

4- (1, 1- di oxohexahydro-1~, ~-t hi opyran-4-yl ): 3-1f1 yor aphgnyl_, ,
“3f | uor o- 4-t et r ahydr o- 2t¥:t hi iB?/?@FFPQ’-‘VPBﬁé%W,B whereih K 18 Ce-C; tertiary alkyl

3, 5-di f | yor o- 4- (4t | uonor phol i nyl ) phenyl, 3-fl uoro-4-(3-thietanyl)phenyl,
and 4-( 1,1-dioxido-3- ~ _thietan yl)-3-fluorophenyl. 15 53. The met hod of
clai m 49 wherein R3. i55.C4- The (9)-epoxide af ylaih k¢ iwheSdin R hetetiarpdutydf cl ai m 53
wherein R is tertiary butyl. 20 ' S5. The nethod of-claim49 wherein is Rz
is nethyl. 56. The nmethod of claim49 wherein Xis . -70

. A& AF. . ABA&. A&U% AA. AP\ AF%@@KE%{(@GA&: clafn 18- 1A% KA AL ATYIAGYS. AFU% AF.
AOA. A9&. A. % A99. A& 9. AL. % A&. 9. A& & A9. . A&h. AL. % ACA% A&A% A9. % AZA. AIAY% A9

A& A% AL. . AYxigrmetinogrhamate A3 A& A. AF% A9. A& AY5. AA. AY{. AL. A{. AL. Al . A. AL
. Ah. AL. Algh. A9% A&% A&U% Al 9. A&{. AGA. AY. AY. A& Au. Ah%4: 9AK<45

17.  An (S)-intermediate having a general structural formula:

o)

1
R\N/u\

\—-(—‘NH 0—R3
Y

c

15 wherein R! is an aryl group, optionally substituted, and R® is C;-Co
alkyl, or a salt or hydrate thereof.

18. The (S)-intermediate of claim 17 wherein R is:
at E sz
RB

20
wherein Q' is: R'’R!'N,
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K<K<( <K#. #. 2?2><>>>>>><<cccc<<<<| ~~~>>[ [ [ [ [ [ [ [TTTTTTEPTEEELEEr LT
?2?2?7p p?2WOBIREEE<| | XXX| | | >>>>>S>~XXXX>>>~?| | KXXXXXXX>X| XX RCAJUSH /79 ??7<<<<<
<<<<<<<| [[[I1[I1<I<[[1I<<<|[1]]]]]8?2Jactil oE5zh

)-~ytoi d_Z] ca] ca] cal] ca] ca] ca] ca] ca] caU] cal] ca] cZa] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] cal callca -29 p'3;

>L\ gj OINSE{ vgkf a\ Wi d_Z] ca] ca] ca] caV] ca] ca] caV] ca] ca] caV] ca] ca] caV] ca] caV] ca
Ul caU] ca] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] ca] cal] caE84V=hSw~yt ni d_Y] U] ca]
cal] ca] cal] ca] cah ;ri:a\/] cal ca] ca ca] cajg ca] ca] cal caica] caJ ca]caV] ca]caV]c

a) ca] ca] ca] caj ca , np#k

s=l " o #zupkf af aV] ca] cajlca] arfca] ca] ca] ca] a] ]ncaU] C@LC&V] ca] caV
] ca] ca] ca] ca] ca ca]caU] cal ca aU] ca ca c"alca
- HPHHALSSWRERK' ' (F)))))) +Z+++3, 3/ 6/=/1/|w nhc"X] U ca] ca]ca]ca]ca

-] ca] ca] ca] ca]ca]ca]ca]ca]ca]l ca] ca] ca] ca] caU] ca] ca] ca] ca]cal] calcal]calca]ca]c
a] calca] ca! I / R;S/ \JI11]]
o% Gobs o]@) E0L% &%ﬂandaaﬁftﬁ%faéwmf‘mzm@pe APURTHbATs iRl o4t Raj ca) cal ¢
a] c™al ca] ca] ca] cajlqabj.gw;g@]) C@]{@]{ﬁ@h%a] &ad;@ ] cal] ca] ca] ca] ca] ca] ca] cal 0004
3%134{ 44 5%$5%) 565E555
6Q6[ 6% 667#8&8/ 235@:8@85898&181&5}19(} mhc~Xj d_ZU] c] c”*a] ca] ca] ca] cal] ca] ca] ca] ca
] ca] ca] c ca] ca] S .caly] cal] ca] caD] ca] ca] ca] caj] ca] ca] ca] ca] ca] ca
QBY8V899 @’r >3>>>>>>>>>>>>>>>n?| wnf " [ V] ] ca] cal] ca
Ul c”a] ca] ca] ca] ca;]lclg]p;a] cglca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca! n?BCC&C5Cx CCC( DE- FFFwWGGGH, H HuUHHH+I | J! K) KKK. LLL- Mzupkf a\
W ]]ca] ca] ca] ca] Ggﬁléaj‘ﬂ@ai]ﬂdéi]oéia]}@@]f@a]mp@ﬁ]l&afca] ca] ca] ca] ca] caV]ca]ca]calc
a] ca] ca] ca] cal] cal] ca] cﬁ] ca] ca! - Mc MVIMIN( NONINNING Ox OCOOOOCEPPPPPPQQY QBQ BQRXQ
RR| wgl gb] X]]]] ca] ca] ca E] cd] cal] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] calweH©ga] ca] ca] ca] cal RRSSSSST+ToTTT| VVWAWWV
W Wh W V\Y/\Y/\Y/\Y/\X( XAXGX~XXXX5Y{ val gb] X] ]]] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] Qa] ca] cal] ca] c‘a] Jca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca! 5YSYAYHYYYY
YY9ZAZBZDZ ZszzZZ0[ 9] | u \
\ (\ E\ zupkfa\ W] cg] E:a][@‘:]rl{{%(%gg] E:g][ E:g][ ca] ca] ca] ca] cal] ca] cal ca]ca]ca] ca]ca]c
a] ca] ca] c”a] ca] ca] ca] calRaDCHLea[{@NH,aU] cal E\\ {]]#** """ Daaaabbbddddddkf f f f
79?9BgKg[ ggh{vagkfa\ W] ] cal al] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca
] ca] ca] cal] ca] ca] ca] ca% gza @é]@‘iﬁa} calca]calcalcal h@Ghhh9iiitiiiiiiiiijjkk(k4
k 8k Mk Pks mmmmmggqqg~yt oj ) ( ca] ca] ca] ca] ca] ca] ca] c™a] ca] cal] ca]
ca] ca] ca] ca] cal] ca] ca] %a] ca Lﬁ’@kfﬂh?ca] cal calca]ca] cal qqrrr)r1r5r8r Ur u#xl
Xt XXXXX X XXXZ{| Q| | | }lh)}H(})QIrhl ga\W ] ca] cal ca] ca]ca] ca] ca] ca] ca] ca] ca]ca] ca
] ca] ca] ca] ca] ca] ca] ca] ] ca] caU] ca] caU] calca]calca]calcal *}<}@MZ}]}
_}a}d}j} }r}}}}}61922hmf‘w ga\W]]ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] g@rE@idga U c*a] ca] ca] ca] cal] ca] cal] ca] cal] ca 31*037w
[ " Rzupkf a\ W] ca] ca] ca]kc)aa(]}‘cz(]:ca cal] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] c™a] ca]
ca] ca] ca] ca] cal] ca] ca] 4h] ca] cal 5&gj ' 7*SU dgs! pe

| gb N
2) cal Ca] ca] Ca ba] ¢a] capoa AP CAPCIROIg (= paxy o o celcalcalcalcatle

vnp{vgl @\ W gb] X] ] caU] mamﬁm@]:c@tﬂg(])m]{ga] cal ca] ca] ca] ca] caV]ca]ca]ca]calc
aU] ca U c”na]ca 1ca] c2 cal cal] ca] ca] ca] ca] ca | NU, ) usxy,
t~ytoi d_zZU c‘ﬁ] a cAa] le sy @5]@&]@%}@“&]@&)} % T]SBV])aca] ca] ca] ca] ca]
o kf a\
cal cal cal cal ool oot o8 cg%ﬁa PSRRI é;]’ca?cav‘q‘”céﬂé?ké?l:éi} ca
ca] ca] ca] ca! hozOx{sdkbaFW U] ca] ca] ca] ca] c”a] ca] ca] cMa] ca] ca] ca] ca] ca] ca] ca

Ah t wah t
G VTR U ot Eareapeare aroapetafbapl AEhERRERRORE A CE ca) cal cal oal o4l
a] ca] calfscal &ﬁﬂ&?&y@ﬂ&@@ 8@]1!?@139@(})1@811\9@2016 imjdazole, 1.2,3-triazole, 1,2,4-triazole,

F5PSMhi FC~ytoje calcalU ca]lcalca] cal] ca] ca]ca] ca] cal] cal] ca]c”a]ca]ca]c”
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ca) Ga] coa) ba] el BalCH A LAl EeF Rk B e i o) € cel el e e

ztoje [Vje_ZU ]ca] ca] cglcHlc@)cal c*a] ca] ca] ca] ca] ca] cal] ca] ca] caV] ca] ca] ca]
ca] ca] ca] ca] ca]calca U c” (Eﬁ@j a cal c™aj é/]
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Ul c”a] ca] ca
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\L#10((%2<&' 0)-, Q)L#lO%S&ﬁ( B(%(bg%{%m 0L#12)0/&' ]()I-,) cL#10%& () -, !()

- <=>wi [ MH 1! S@#10% 1%0:@1%1{20%20(0)—

10984 kL#10900& () - '\L# 098! g@j 109&' ()-,! aL#109%& () -, >L\ SAEVH;

11 s@f z0o% & () - f 1068 @t

10% & ()-3"810% & () - &ﬁ%& () - SE8"’>M—| 11y"g

109 & ()-1S9°110% " - 31N9 1 109& ()-3310% & ()-y 10% & ()-y@

10% & () - 4VAEMH; 1! 31-

10% & ()-9/ mM10% & ()-,)10% & ()-& ! 109 & () ,9%4.0% & ()-y $10% & () - =bC;
119s10% & ()-10% & () - _10"510" 10"s / oL _C(O)

109% & ()-L910% & () - L7FW°’hSdEb'@ yS \
109% & ()-ys10% & ()-&S109%8-8Y() -, 10% &) -f 10%n& ()-&" 10% & () - S}[9bC; ! |
109" & ()-!1 10%& ()-!1 109%& ()-!s10%"& ()-10% & ()-y@O0% & ()-,np aBbC;
12f 109% & ()-mD210% & ()-S 110% & ()-*10% & ()-9*10% & ()-!f~0l 10%@@ ()-
(1 bC!SY 109%& ()-Syl09%& ()-3"1096& ()-&10%B& () -
15 R is selected from the group consisting of:
2) R“OCR')R')C(0)-,
b) RP>°0C(0)-,
¢) R®*C(0)-,
d) H3CC(O)(CH,),C(0)—,
20 e)R"’S0,-,
f) HOCH,C(O)—,
g) R*(CH,)z,
h) R¥'C(0)OCH,C(0)-,
i) (CHz),NCH,C(O)NH-,
25 j) NCCH;-, '
k) FoCHCHj~,
I)-m)
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10" 10" 10": 10% & ()- =!!"-#P#dEbC; ! S1096& ()- S #1096& ()- S

1096& ()-s9"1096& ()- MLOYBE ()- @LOYBE () - PHH#1$SIBRJIEDC, | ' " 1096& () -f!
10968 () VeD116268 () -f @ 1096& () - 3- 109%6& () - 10%6& () - %k Fc(rﬁ)s)»)/)mf:/ 105
105" ; 109®& ()-L9109%®& ()-97 109m& ()-y31l 10% & () - & 3109B& ()-f,)

10968 ()-)))) +Z+++xY: | 105ys10%& () - yg 10% ()- 9 10% ()-f

109& ()-3"109& ()-&LOY%& ()- 105+3,,,".9.R dE/ 105y, "z10%& ()-Lt10%& ()-Yyg
109 ()-9S! 109%&’ ()-y109%& ()-,z10% ()-R...0/3/6/:/:/</dE:/ 10 10;

109& ()- 7109 ()-L/ 109%& ()-)10%& ()-9'

109& ()- @A0Y%& ()-</=/1/R SIU X \/xY8/ 10

Y109xxx&' () - 410%& () - 510%& () - FMLO%&: () M/F 10%: () - 109& ()-

L10\/i/x///11]];8/ 10 !'p @%&#3) &) - VOO A # Y109BuS&' () - !
Y109%&' ()- Y109%& ()- //////0x 10 %&()-L(lo

- 1s*10%
L& ()- 81 s* 1008 ()- & s* 1098 () - &)l— Y1094@E (9-0

06000) 020=0b@ 10 !'F
<109 ()-f109%& ()-109%& ()- 10 10 10: 109%& ():3™0%& ()-=0@EO0U0Z0] 0l 0} *?b@
10 3"109%&' ()-nl0%& ()-!@' 10%&' ()-y' 109%& ()-! t10%=& () -
S109%&' () -10qg0| 00000} *?b@
R'"is H, CH;, benzyl, or CH;C(O)-;
5 RY is (C;-Cs)alkyl, aryl, or benzyl;
R'® and RY, independently, are H or CH;;
R'® is selected from the group consisting of:
a) H-,
b) (Ci-Ca)alkyl,
10 c) aryl(CHy)y,,
d) CIH,C-,
e) CLHC-,
f) FH,C—,
g) FoHC—, and
15 h) (C3-Ce)cycloalkyl;
R" is selected from the group consisting of:
a) CH,, |
b) CH.Cl,
¢) CH,CH=CH,,
20 d) aryl, and
e) CH,CN;
R* is OH, CH;0-, or F;
R is:
a) CHs—,
25 b) HOCH,-,
c) aniline, or
d) (CH3);N-CH,-,

R is selected from the group consisting of.
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10 9s*109%& ()-1"s109%& ()-&3f109%& ()-!6 109& ()- 10% & ()-!i

10900& () - 0043%434{ 44dEb@ 10 5109 ()- @ 4109 ()-y2109%& ()-- 109%& ()- Y
109& () - WQODIBST ) - 4 5$58&5' 5(5) 565E5eF 10 Y" 109& () - 109& PYI/UB0I/ABTS

109109& ()-9s: 109%& ()- Y7109 () - E555 6Q6[ 6s6dBeF 10 !.S10%]& ()-109% ()- @
109& ()-109& ()-y3 109%& ()- 109 ()-s6}667#8&8/ 8aBeF 10

' 109& () - L&LOY& () - Ss$SMLOU& () - YL0U& ()- nL109%& ()-! SxS109%& () - / 858=8BSESHSN
8} "?eF 10 )109%Z& ()-L510%& ()- /10%& ()-!\u) 10%& ()-!<P) 10%00& ()-)

109%.& () - N8Y8v8999990: uj @10 “!109% ()- 10 10 10: 109%& ()- 34S

1098 ()-yf/109%& ()-1f)26H¥ ()-0:s:|:::::"<j_@10 ! QD 109%&' ()-!~:
109228 ()-! °  10988& (g- 0% & ()-y109%& ()- 109& ()-:: <K<N<Q<7>aBj @10 !Q
L10%: ()-L) 10% ()-L! 109& B @ 109& ()-yz 10%& ()-1L0 10%& () - 7>>>5>>>>>bC
¢) H,N-
d) CH;0C(0)0-,
5 e) CH;C(0)OCH,C(0)0O-,

f) aryl-CH,OCH,C(O)O-,
g) HO(CH,),0-,
h) CH30CH,0(CH;),0-, and
1) CH3;0CH»0—;
10 misOorl;
nis 1-3;
p is 0-2; and
aryl is unsubstituted phenyl or phenyl unsubstituted with one of the following:
2 F,
15 b) Cl,
¢) OCHj,
d) OH,
) NHo,
f) (Cy-Cy)alkyl,
20 g) OC(O)OCHj, or
h) NOy;

and protected forms thereof.

19.  The (S)-intermediate of claim 18 wherein R' is selected from
25  the group consisting of 3-fluoro-4-[4-(benzyloxycarbonyl)-1-piperazinyljphenyl, 3-
fluoro-4-(4-morpholinyl)phenyl, 4-(1,1-dioxohexahydro-i AS-thiopyran-4-yl)-3-
fluorophenyl, 3-fluoro-4-tetrahydro-2H-thiopyran-4-ylphenyl, 3,5-difluoro-4-(4-
thiomorpholinyl)phenyl, 3-fluoro-4-(3-thietanyl)phenyl, and 4-(1,1-dioxido-3-
thietanyl)-3-fluorophenyl.
30
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.109: 10%&' () - LL- M

<

10 ' Q F(109% ()-y109% ()-&LO% ()- 10 10 10L: 109 ()- @ 109%& () - >>>>>>>zX6bC
10! 109KK& ()-!pl0% ()-11 10%t& ()-'!';=1 109%& ()- 'Sl
109&' () - VBO 8UBHET () - >>>>, 2n?B} A?bC 10! PCT/US01/32478
109&' ()-LS109%& ()-S10%& ()-10%&' ()-'Vl 10%#& ()-!yl
10%6S&' () - BCCCCC&C5CxChC 10! yf 10%&' () - 3Y"10%&' ()-10%& ()- 10 10 10°;
109 ()-)S 109 () - 3xCCC( DE- FWGIEbC 10! 109 ()- 9@ ! 109 ()-9 10% () - m@
109 ()-y109%& ()-F 109 () - WGGGH, H HUHJEbC 10! SY( @0% () - 99' 109%& () - L%n
109 () - @$100& () -1 10%& ()-LY" 109%& () - uHHH+1 | J1 KAEbC 10! L6
10%& ()- 010%& ()-L.! 26w (4n ER-intpymedipteofgham(7-yhayo® i isiGek RITFKKK. LLbC
10!y 109%& () -yF @10% ()- @10%& ()-t!10%& ()- 10 10
EbC
10! @O% ()-yz10%& ()- @FL0% ()-y109%& ()- 9! 109%& ()-y
109&' () - N( NONNNN6 QdEbC
101 91 " 100& () - S10%&' ( )2ly3108&(Q)yintsrmediate(of ckimof) where BS intwgiary beiok 0oooocaBb
C 10! S-10% & ()- (s1098& ()-S!<

(s109%& ? SSL$10%& ()-S'10% ()-S! 10%& () - COEPPPPPPPAE: / 10
109 10%&' ()- 9s10%& ()22.7 An (S)-intermedlate of claim 17 having a name (S)-N-[[3-(3-

109K ()-&6109&' () -f4109%& ( 1) 9/ 109%&' ( -PPQ? ?3? ZH

Fluoro-4-morpholinylphenyl)-2-0x0-5-0xazolidinyl hyl](tert-butoxy)carbamide.

23. A method of preparing a secondary alcohol having a general

10  structural formula:

X OH

L
NH

0—R,

wherein X is a halogen, alkylsulfonyl, or arylsulfonyl, and R?is C4-Co
alkyl, or a salt or hydrate thereof,
15 comprising contacting an (S)-3-carbon amino alcohof having a general

structural formula:
X-CH,-C®YH(OH)-CH,-NH;"
20 with a base and an carbonylating agent selected from the group
consisting of a haloformate having a formula R’0-CO-X and a dialkyldicarbonate

having a formula R*0CO,R’.

24.  The method of claim 23 further compnsmg isolating the

25  secondary alcohol in a crystalline form.
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| N&y109& ()-! (& 109ME' ()-! 109%& ()-Fl S10%&' ()-f109%& ()-109%& ()-

10BQQQORRRSz[: 1/ !'n s.3109%& ()- L +z10%&' ()- !{"10%& ()- !

"109& () -WO'020MN& () - F"109%& ()- SSSSSSSSS}ro\= !'n 10%& ()RCTIOS0102418L ;

10% ()- ", 5! 10% & ()-mM& ,5'10%& ()-m s.310%& ()- SST+T1TKToT{Z9g\= !n |
' 10%~& () 2 10%uu& () - |

. 10%p& () - 3" 10%&' ()-11ST10%& ()-!|ST10%+& ()-oTTTTTeUsU| zgg\: In |

:109%& ()-101 ' 109%& ()- | 1 10%[z& ()- | :'10% p& ()- | ' 10%]& ()- |
" 10%p& () - sUNV| WVWXV4g\ =

|1 F- 100& ()-M (F-10%&' %5 - M Fhelowthiod of Mafin 28 whregein fhenbase is A 0%€1-Cs- - | |

109 () - VWW- @!!F f 10%& ()-3"10% & ()-10% & ()- 10 10

.109: 109%&' () -3 () - MBW WA WA A2~ @1 ! FO@#109% & () - 98109% & () - !

S10%j & ()-13100 6" & ()-& 10% & () -

26. A method of preparing a (S)-secondary ester having a general

5  structural formula;

X OR?

\—Q—NH 0

R3

wherein X is a halogen, alkylsulfonyl, or arylsulfonyl, R? is C;-Cio
alkyl, and R*is C1-Cs alkylcarbonyl, or a salt or hydrate thereof,
10 comprising contacting an (S)-secondary alcohol having a general

structural formula:

x\_—' OH
-&NH 0—R3
b

o)

with a base and an acylating agent selected from the group consisting
15  of an acid anhydride having a formula O(R*),, and an activated acid having a formula
R*X.

27.  The method of claim 26 further comprising isolating the
secondary alcohol in a crystalline form.
20

28. The method of claim 26 wherein the base is a tri(C;-Cs

alkyl)amine.
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1098 & () - WANK( XA XgXwU3~_ @

11 @O0%pé& ()-! @OY%F& ()-! @O0%Kk& ()-!@oyB3& ()-!' @o%b& ()-!@o%"é& ()-
gX~XXXXX2VBYRASBED | | 10" f Y410% & () - & Y410%&' () - G9s910% & KO @1/32478

109 & ()-!09-109& ()-s!9-10% "& () - s3YAYSYAYHYt YYYgE@!! 10"! YA

109Mh& ()- R hYA 109 ()- R YA 109% ()-R T109% ()- 109 ()- 10"

10" YYYYZZOZWAE@ ! ! | ; &@LOY ()-1 f&@EL0%r & ()-1 0! &ELOY& () - |

| &@L0%& ()-1 ! YA 109%& ()-R YA 10% ()- ROZDZ_Zs7Z7Z| Z8E@

LUTTF: 1098 () - ' F*: 109 () - ! @ 109 () - m& 10%& ()-m &' 10% - & ()-m

&' 109 () -7 0[ o 1 [ N[ CPP[  Afrmathod of prepabirre (S)&pogidebeying a gosdal ) - !)

F*: 109& %&' | F*: 109 @E 1111 10
1y 1 0%&'8 4ﬁt’l"”91“{ ‘@43" 10%‘()-,() og&]E?[u[[([)c[Vg'() 109%&' ()-[[[\
\(\E\dEPE: !!1l 10 S

109 () -, 109 ()- &S 109& ()-, 109%& ()-, 109%& ()-z, 109%& ()-BE\\ (]{]]# "} =PE:
111 1 a&&z 10%& ()-'y o
109& ()-y" G 109& ()-! N&' 109& () -3![&&@&' ()-3@109%& ()- ~_ " DaadEPE !!!!

NH O—R?
0
5 wherein R? 1s C;-Cio alkyl, or a salt or hydrate thereof, comprising
contacting
a) an (S)-secondary alcoho! having a general structural formula:
X OH
L/\—
Nﬂxn,o—Rs
O
10 wherein X is a halogen, alkylsulfonyl, or arylsulfonyl; or
k) an (S)-ester having a general structural formula:
X OR?
NH\" _O—R®
0

wherein R is C;-Cs alkylcarbonyl, with a lithium cation and a base

15  whose conjugate acid has a pKa of greater than about 8.

30.  The method of claim 29 further comprising isolating the

secondary alconol in a crystalline form.

20—~ 31. The method of claim 29 wherein the base is a tertiary-butoxide
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1 a97#10%& () - F96ZY%A0%& ()- SA4109%& ()- 1t 109& ()-& 10%& ()-y@ S

109& () - aaaaabbbduV7 !11f 109& ()-° "109%& ()-9 109%& ()-&L0% ()- 10bb 10bb
10bb! X' 9M0OBYE8E] - Sdddddkf f dEUVZ 111§ PCT/US01/32478

@ 10%&' ()-yS109& () - mL610%& () - 910%& () - 9f 109& () -, 10%& ()-fffffg3gz[ 9uVvy
111 +10%xkx& () - +109%& ()- ! +10% ()- !180$&10% ()-!k0$&10% ' j' & ()-3"10%

& ()-3979<g=g>g?gKg[ ggaB ! !!!yg 10%& ()-3"&10%& ()-&10%& ()- 10 10
10" : 109 ()- +109WW W& () - ghChhh9ii dEaB !!!1y109%& () - 109& ()- 9109%& () -
109& ()- y109& ()-F 109& ()- iiiiiii}[9aB 111109 7& ()-!10%08& ()-!{0Y

109: 10%& () -1 X OY" 10%&~() - Fi 0¥ 10% & () - F! 70, %.0%L& () 1< %0% & ()-
1) 10% () ( %<kk( ok Peits ‘Aié‘gerllﬂjdé’fgfé%ﬁ%’?-anig%’&“{’?‘- bt Bl 4 periergl
s! 10UKK&' () sfruétasdl FQa&' () - F

R1
N

NJOLO
LK_NH N

0
5
wherein R? is C;-Cy alkyl, and R! is optionally substituted aryl, or a
salt or hydrate thereof, comprising contacting a carbamate having a general structural
formula:
10 R'-NH-CO-O-CH,-R?

wherein R? is selected from the group consisting of C;-Cy alkyl, C3-C;
cycloalkyl, aryl optionally substituted with one or two CI-KC3 alkyl or halogen groups,
allyl, 3-methylallyl, 3,3—dimethy1allyli. vinyl, styrylmethyi, benzy! optionally

15  substituted on the phenyl with one or two Cl, C,-C, alkyl, nitro, cyano, or

trifluoromethyl groups, 9-fluorenylmethyl, trichloromethylmethyl, 2-
trimethylsilylethyl, phenylethyl, 1-adamantyl, diphenylmethyl, 1,1-
dimethylpropargyl, 2-furanylmethyl, isobornyl, and hydrogen, or a salt or hydrate
thereof, with

20 1) a secondary alcohol having a genera] structural formula:
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10 10smmmmqqgqqdE: / 105 105& 10%%&' () - yL!
10%& ()-&3. 10%& () - &&10%& ()-109%& ()-f10%& ()-1q9qqqgrrrlrxY7/ 10! U
109%& () - WH0&/3¢857&s109&' () -y 109 ()-,3 109& ()- ! 109%& () -PCT/US01/32478
1051r 5r Ur TsuuvzX67/
10! k9+- #1092/ 2/ & () - M k9#109%R22& () - !\ 9#10%##& () -! SO#10%&' () -910%' ()-!t" 10
% ; & ()-v#xl xgxrxsxt xxx~\; 10! @ 10%& ()--'FM 10%"& ()-- 10 10
10L: 109&' () - 9+- #10%&' () - M k9+- #109R2& () - MKXXXXXXWX9~\; 10! &@
10% & ()-&S10% & ()-'!AOM 109 ()--!'F M10% & ()--!i?M 10%CKCK&' ()--!y
"M 10%BS&' () - - xxxxz{ | dEkbreinl KLl 8gHa Ky [spHbhvl D68 a8y s &8, or a salt or
10% & () - &y 1(%1%t& (e) fg" 010% & ()-&Y(10% & ()-19Q|III]|]!'}xm@
101137 1 10%& atg gu 10":10% & () -y+10% & () -y
109 & () - Y( 10% & ()~} M 5&% W phBRING: g\s@gg@ﬁs&a@mm@nﬁqa)-'f
f109& ()-'k ! 10%h& ()-! % ()-1J3110%7 /& ()-}}}}}dEM@
loya, (109& () -

109%&' () -m@B109& ()- &010%& () - L( 10%/& ()-0Y@ 0% ()-616789dYNC 10Y@ 10 10
109: 10%&' ()-1ly 109%& ()-mY.g 109%& (V- +D 109%& ()-)y 109%& ()-9ZzhdEYNC 10Y@
fIOW & ()-&Z"10% & () -f @10%&() &) - S—r

¢

h

or iii) an (S)-ester having a general structural formula:

X OR*4
\—'LNH\”/O

Q

R3

wherein R* is C;-Cs alkylcarbonyli; in the presence of a lithium cation

10 and a base whose conjugaie acid has a pKa of greater than about 8.

33.  The method of claim 32 further comprising isolating the (S)-

oxazolidonone in a crystalline form.

15 34, The method of claim 32 wherein R! is:

qt Rq
Rg

wherein Q' is: R'*R!'N,
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10% & ()- 110% & ()- @BLAEYNC 10Y@ & ""10% & ()-f9% 10% & ()-y @10%W & () - &F
10% & ()-f 10% & ()-& !'10% & ()-1*dYNC 10Y@ 10" 10"

10" & 10%WO 0238¢7 Z10% & ()-y-nlO%W & ()-y@ 10% & ()-y) 10%WPRCTYS0OBUEYNC 10YD@
y9 10% & ()-&f 10% & ()-, @OW & ()-Y"&10% & ()-FY

@0% & ()-&10% & ()-7wz[ <YNC

10Sf)310% &' () -, &LOW & () -! X9"#10% "& ()-@ 1 109%&' ()-Y!)110% " & () - Y3fyl0%w
& ()-w [aSE7 10 10[[ 10[[ 1O[[! 4f 10%[& ()- 4f 10% & ()- 93 109 & ()-
109 ()-9* "10% & ()- RIESE7 10 10[[109%& ()-10%& ()-9 "109%& ()-y

10%& () - Y" 109 p), f%& ()-R5dESE7 10 10[[ 109%& ()-Lt!10%& ()-SF

109&' ()-109%&' () 109%&' () () &QPAESE7 10
10[[7Y10%&()(ql>ﬁ W&()-/jz&qbi&()éhlofy&() m g
109%&' ()-9%s! 109 - 7*uVv7 N10% N S@ 10%& (N % &
10jj 10jj 10jj!']L910% | & ()-g*SU dqsa”u\ﬁ 10! @10%J& ()- 0@1 /e&()
1 d@ 10%" >" & ()- 10% & ()-"s10% & ()-y 10% & ()-s! peaBuVv7 10'y$
106 & ()-9""10% & ()-y g 10% & ()-yF10% & ()-10% & ()-!N& "10%"& ()-e
WIEUV7 10! F4:10% & ()-92"10% & ()-110% & ()-y--

10%& () -, . 103 (? ki W tal%&%ogetﬁgt arf 81hjy(aroeby}r%?{‘§ﬁng) o;fltg)ﬁ‘lﬁ Lubstiflited with R
Z' is CHy(CHy),, CH(OH)(CH2),, or C(O);
5 72 is (0)pS, 0, or N(R");
Z? is (0),S or O;
Alis H or CHs;

A? s selected from the group consisting of:
a)H,
10 b) HO,
c) CH;,
d) CH;30,
¢) R™“OCH,=C(O)NH,
) R’OC(O)NH,
15 g) (C,-Cy)alkoxycarbonyl,
| h) HOCH,,
1) CH;0NH.
1) CH5C(0),
k) CH3C(O)CH,,
20 1) CH3;C(OCH,CH;0), and
m) CH3;C(OCH,CH,0)CHa,
or A!-C-A? taken together are CH3-C(OCH,CH,0), C(0), or C(=NR>);
R¥is H or F, or is taken together with Q' as above;
R’isH or F;
25 R and R" are taken together with the N atom to form a 3,7-
diazabicyclo[3.3.0]octane, pyrrole, pyrazole, imidazole, 1,2,3-triazole, 1,2,4-triazole,
morpholine or a piperazine group, optionally substituted with RY;

R™is selected from the group consisting of:
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10" 10"L: 10% & ()-9310% & ()-5109m& ()- "(6dBbC 10!!1

@O% ()- YALOY%& ()- YOS109& ()- 109 ()-yF z109%& ()-y 109%& ()-64)~ @C
10! &109& WO IFIBEL0% ()-!D "1 109& ()-f 109& ()- @LOY%& () - PCSOLBHES () -
vndBbC 101X 0"10%: ()-G 10%& ()- "-S 10%& ()-+@10%&: ()-L&*"10%& ()-
(10%& ()-p~_@10! Y"10%& ()-10%& ()- 10 10 10 : 10%& ()-5-

109 ()-!f 0" 10% ()-G@I ndB~ @ 10! ! SL0%& () - S10%g& ()-9" 109%& ()- 3

y10%& ()-yF 10%& ()-yf10%& ()-3U, aB~_@ 10! & 10%& ()-L("10%& ()-"z

109& ()-Ly !109%& () - 310%&( - IDLT 10% ()-)usaB~_ @ 10! 810%& () - S2

109& ()-L/ G'109%& ()-! fa &l %&()- -y109%&: () - +810%: () -b@10! ! AP , 10%&! () -

L, 10%m& ()- F f10% & () Y30 10 10° - 10% ()- taBb@
11011 yZ10% & () - yZ10% é’ﬁ?d@ 110927 2" & ()-f Y@

10% & () - F"10% & () - s WLHT(O@B7@ 10 10" 9: 10% & () - 0410% & () -
10%& ()-!1f&F)#10% " &8}/@%8& 109 ()-9""109%E& ()-% H@ 10 10"!! -109%& ()-!
2109%& ()- F 10%& ()- Fd (@ ()- 10"

5 e) CH3S0,-,
f) F,CHC(0)-,
g) H;CC(O)OCH,C(0)-,
h) HC(O)OCH,C(0)-,
i) R*'C(0)OCH,C(0)-,

10 j) H3CCHCH,OCH,C(0)-,
k) benzylOCH,C(0)-,
D)-m)

s P 0_ _clo)

e g v

,and

15 R" is selected from the group consisting of:

a) ROCR'YR"C(0)-,

b) R**0C(0)-,

¢) R"¥C(0)-,

d) H;CC(O)(CH2)2C(0),
20 e)R'°S0,-,

f) HOCH,C(O)~,

g R¥(CH,),-,

h) R?!C(0)OCH,C(0)-,

1) (CH3)NCH,C(O)NH-,
25 j) NCCH,-,

k) F,CHCH,,

D-m
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10" 9%&aBH@ 10 10" 109%& () -

109 ()-!19@ 109 ()- FO@ 10%& () -F, 410%& () - yf 109%& () - aaBH@ 10 10", f

109%& () - VBRO¥IBHE ()-9' - 10%& ()-Y40%& ()- $nl0%& ()-LI"! 1CGE/(I/SBSYEH@ 10
10"7 109 ()-5 109%& ()- 4S 10%& ()- L2!109%& ()-S/ 10%& ()--10%& ()-hbC 10
10"yF g 10% & ()-f10% & ()-3"10% & ()-&10% & ()- 10 10 10 : 10%& () - hodBbC
10 10"1-10988& ()-&10% & ()- @O0% & ()-fF 10% & ()-L! 10% & ()-fz

10% & ()-zOr~?bC 10 10&* ! 10% & ()-( 10% & ()-y&L0% & ()-, F/0% & ()-!19
‘109" & ()-'!1-10% ()- O ~?bC 10 10y5 10% & ()-!a90" 10% B;

B& ()-G a90"10%& ()-G 10% & (()1 =T 350%& () - +Yol0% & £ 7bC 10
103" 109%& () - &10%&' ()- 10" "L ®) s, (@é&\lf - 7@0% & ()-}"?bC
.10 109S10%& ()-, 10%& ()-
109& () - & +S109%& ()-!0S10%98& ()-10%& ()- e\ ~haBbC 10
10F- 109&' ()-9L' #10%& ()- 4!\ 9L’ #10%#& ()-4# 109& ()-9"! 109& ()-y
109%& ()-hx{\= 10 10F"&10% ()-&L0% ()- 10 10

Ris H, CHs, benzyl, or CH;C(O)-;

> is (C1-Cs)alkyl, aryl, or benzyl;
R16 and R", independently, are H or CHs;

th

R is selected from the group-consisting of:
a) H—,
b) (Ci-Cyalkyl,
¢) aryl(CHa)um,
d) CIH,C-,
10 e) CLHC-,
f) FH,C—,
g) FoHC—, and
h) (Cs-Cg)cycloalkyl;
R'"? is selected from the group consisting of:
15 a) CHs,
b) CH,Cl,
c¢) CH,CH==CH,,
d) aryl, and
¢) CH,CN;
20 R* is OH, CH;0-, or F;
R¥is:
a) CHj-,
b) HOCH>—,
c) aniline, or
25 d) (CH;3);N-CH,-,
R* is selected from the group consisting of:
a) HO-
b) CH;0-
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10L: 10%&' ()-! 1109\ ()-4!.110% r& ()-4"tdE{\= 10 109s "109%& ()-y 10% ()-y
109& ()-y109& ()-, TL109& ()-4f- 109 ()- twS dE{\= 10

10" 109 WOPHIBS®E ()- 9! 109& ()- 109 ()-g 109 ()-yg 10Y&PCIUXEENS?2{\ = 10
104f 109& ()- 9f 2mLO%& ()- . F109& () - &9y, 109& ()-! 9409 ()-! HYA0% () - 5bC 10
10SF s109%& () - S109G& ()- "109m& ()-&L09%%& ()- 10 10 109: 109 () - PAwdBbC 10
10! TS109A! Al & () - S1096& () -ys109B& () - Ss1096& ()-S 109B& () - 3S

1096& ()-w j F}A?bC 10 10y (109B& ()-yy&LOYB& () -, $t 1096& () - &

$109M& ()-' ! S& $10%@E& ()-' !\ s10% 51 5& ()- FCdYNC 10 10 105 105

1059: 1096& ()-ys3 109B&HN-&1' 1 1096& () - yF+ 1096& ()-)"109%& () - BaBYNC 10
10109 () -, 100 ()-I@@g)@@ Qyz 10%& ()-F"10%&' ()- 109%& ()- EPTc}a?YNC 10
10! & 10%gg& () - & 1099 3 Dobs: () - YLOU& () - - 1098 ()-Lf

"109%& () -}AzdEYNC 10 k@@%@y@)@jﬂ;@(@@y& ()--109& ()-L,:!109%& ()-

10%&' O)-&,&10%& () -
f) aryl-CH,OCH,C(0O)O-,
5 g) HO(CH,),0-,
h) CH30CH,0(CH,),0—, and
i) CH;0CH,0-;
misQorl;
nis 1-3;
10 pis 0-2; and
aryl is unsubstituted phenyl or phenyl unsubstituted with one of the following:
a)F,
b) Cl,
¢) OCHs;,
i5 d) OH,
) NH,,
f) (C)-Cy)aikyl,
g) OC(O)OCHs, or
h) NO;

20 and protected forms thereof.

35.  The method of claim 34 wherein R' is selected from the group
consisting of 3-fluoro-4-[4-(benzyloxycarbonyl)-1- piperazinyl]phenyl, 3-fluoro-4-(4-
morpholinyl)phenyl, 4-(1,1-dioxohexahydro-1 ')»G—thiopyran-4-y1)-3 ~fluorophenyl, 3-

25 fluoro-4-tetrahydro-2H-thiopyran-4-ylphenyl, 3,5-difluoro-4-(4-
thiomorpholinyl)phenyl, 3-fluoro-4-(3-thietanyl)phenyl, and 4-(1,1-dioxido-3-
thietanyl)-3-fluorophenyl. '

36.  The method of claim 32 where R® is C4-C; tertiary alkyl.
30
37. The method of claim 36 where R’ is tertiary butyl.
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dYNC 10 10! 10 10 10" : 109%& ()- 9F10%& () -1 710%& ()- 5z

109%& () - 349! 109 () - +(aBYNC 10 10! 10%& ()-!NY s' 10%& ()-yS

109%& () - YWOOUR2SEY - F* 109&' () - 810%& () -f|]>YNC 10 109)! 10%& KOBysh1BOpE ()-L! T
109% ()-1SL 10%&' ()-& S10%K K & ()- S10% & ()-favK@10 10 10 10

10L: 109 ()-3f 109%& ()-3L& "109%& ()-!fL& "10% & ()-+ 109& ()-(1A}[ <VK@ 10
103" 10% & ()-!1s" yf 109 M & ()-F! " yf 109%& ()- F! syf L0%WE () - F10% & () - 10% & (
)- A 2aBVK@ 10 10y#@ 10% & ()-ys! 10% & ()-& 10% & ()-f F@

10% & ()-810% & ()-! 9110%"& ()-' | $P }A2VK@ 10 108010% & () -V, : 10% & () -y
+ 109 & ()-! f&S&H10%@ @ & () - 3! a&S&#10%6 " & () - 3y$10% & ()-~nwl }~{\ = 10

10F" 109%&’ ()- 109%&' ()- 107 10" . .

10" & 109% & ()-!k2: 109&E% () Thesefipgdotcjaimgidavhere R is gethyl.

109%& ()-f109& ()-&& ! 109%& ()-f 10%& ()-!1Fs' 109%& ()-Zfz 109%& ()-!1a?{\= 10
10!

. b 39 The method of claim 32 where X is Cl.

5
40.  The method of claim 32 wherein the (S)-oxazolidinone is (S)-
N-[[3-(3-fluoro-4-morpholinylphenyl)-2-oxo0-5-oxazolidinyl Jmethyl ]t
butoxycarbamide.
10 41. A method of preparing an (S)-oxazolidinone having a general

structural formula:

Q
R1

S
\—&NH—&

wherein R’ is C,-Cs alkylcarbonyl, C-Cs cycloalkylcarbonyl, C;-Ce
15 alkylthiocarbonyl, or C;-Cs cycloalkylthiocarbonyl, and R' is optionally substituted
aryl, or a salt or hydrate thereof, comprising:

() contacting a carbamate having a general formula

R'-NH-CO-O-CH,-R?,
20 :
wherein R? is selected from the group consisting of C,-Cy alkyl, C5-C;

cycloalkyl, aryl optionally substituted with one or two C;-C; alkyl or halogen groups,
allyl, 3-methylallyl, 3,3-dimethylallyl, vinyl, styrylmethyl, benzyl optionally
substituted on the phenyl with one or two Cl, C;-C; alkyl, nitro, cyano, or tri-

25  fluoromethyl groups, 9-fluorenylmethyl, trichloromethylmethyl, 2-trimethyl-
silylethyl, phenylethyl, 1-adamantyl, diphenylmethyl, 1,1-dimethylpropargyl, 2-
furanylmethyl, isobornyl, and hydrogen; with

1) a secondary alcohol of a general structural formula:
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1091 & ()- !yO0&F 109B3& () - mY9dOY& ()-f#L109%& ()-f 109& ()- 3&F" 109%& () -
19?7DxY: {\ = 10 1&Y7!109& ()- ,5109%& ()- k 0"10988& ()-& p 0"109%& ()- & )

109& () - W@Y2/38965& ()- bbC 10 1 109& ()- Y'109& () - 109& PLI/USO1/3B78

10& 109 ()-9 109 () - bYDaBbC 10

1Ls" 109 ()-!SLs"109%hh& () - 109%& ()-93"109%& ()-109%& ()-F g 10% () - D$p: dEbC
10 1L' MLOY& ()-!109& ()- 1" 109& ()-S109%& ()- 109%& ()-109%& ()-: ?@BNbgbC 10
1109& ()-3"109%& ()-SY 109& ()-109& ()- 10 10 10s: 109& ()-.FHaWX9bC 10

&109%&' ()-ZS s10%& ()-!8&s10%& ()-!s 10%& ()-!s 10% } & ()-! s 10%& ()-naB7C
10 109: 109& ()-99-S 109%& ()-!F( 109 ()- 9%GLOY% ()-y!-109& ()- mLOY% () -

j HC 10
X OH
—
NH\{(O———R3

o}

wherein X is a halogen, alkylsulfonyl, or arylsulfonyl, and R? is C;-Co
alkyl; or

5 i1) an epoxide having a general structural formula:

ZALNH 0—R,
bl

(0]

in the presence of a lithium cation and a base whose conjugate acid has
a pKa of greater than about 8, to provide a ring-t-butylcarbamyl compound of a

10 general structural formula:

(b)  contacting the reaction product of step (a) with aqueous acid;
and
15 (c) contacting the reaction product of step (2) with a base and an
acylating or thioacylating agent selected from the group consisting of (i) an acid
anhydride of the structural formula O(R?), , (ii) an activated acid of the structural
formula R’X, or (iii) a dithioester of the structural formula R’S(C=S)R’ , wherein R’
is C,-Cs alkylcarbonyl, C;-Cg cycloalkylcarbonyl, C;-Cy alkylthiocarbonyl, or C;-Cs
20 cycloalkylthiocarbonyl, and X is halogen, alkylsulfonyl, or arylsulfonyl.
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10! S10%"& ()-!t 109\'N'& ()- 109%&' ()-Y :10% & ()-M 10% & ()- 10 10N} ?HC
10 10°S *Y10% & ()-S 310% & ()-! 9#10% " & ()- @10% & () - &Y10% & () -

| @109 " AVOY2BHET?@\B )} rg\= 10 10" ! 109%g& ()- 10" 10" PCT/US01/32478

10"9: 10% & ()-9310% & ()-!vl.109%PP& ()-'1.109%& ()-~0dBg\= 10 10!y

10%g9& () - @.10%& ()-39s10%& ()-@ yl0%g& ()-4yF 10%& ()-,yl0%g& ()-3P];
g\= 10 1! S99 10%&’ ()-!F10%gg& ()-M F10% ()-M

6F10%gg& () - M®10%g& ()-9S10%g&' ()- PAYNC 10 1!'S 10g 10g

1 : 109% Fl . 04 -14'10%& &310% & 10%g& \:YNC 10 1
Kggfo%o&g& 5)21 10 @&2() The met 10d(o)f claim 41 t% he(r)corcgbpnsnlg 1sola tmgyixe (S)-

F 109R& - 23" 109%&' () - 10%& () - : byzY8YNC 10
“F 10% & 8 goxré%‘ilgf&é@?@ a’-ﬁi%@gé& F' 109& 82 ()-:byz
F' 1098 ()-2)! F' 109888 ()-2/=| YZX6YNC 10! F' 10%&' ()- 2! KF' 109& () - 2!

F 109@& ()-2 F 109%& () - 2! :
. 0% () 0%& AQ The method of claim 41 wherein R' is:

Q! E f’
R

3

5

wherein Q! is: RR''N,

10
or Q! and R® taken together are dihydropyrrolidine, optionally substituted with R'?;
Z! is CHx(CH,),, CH(OH)(CHa),, or C(Q);
72 is (0),S, O, or N(R'®);
Z3is (O)pS or O;
15 A'is H or CH;;
A? is selected from the group consisting of:
aj H,
b) HO,
c) CH,,
20 d) CH;0,
e) R™*OCH,=C(O)NH,
) R°0C(0O)NH,
g) (C-Cs)alkoxycarbonyl,
h) HOCH,,
25 1) CH;0NH,
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OF 10%& ()-2 F 10% & ()-2Y~_ anmor uVy

10! 3" 109%&' () - 9y10%& () - s10%& ()-10%& ()- 10 10 10! F 109%& ()-27AdBuVv7

10! 3" 1 f 1OWMB'0¢/$28510%&' () - @ 10%& () - @ 10%& () - @ 10%&' () - @ 1OUB/(S1/ENF8 LON<uV7
10!'1° S@10% ] & ()-y! S@10%& ()-y9310%&' ()- 9+10%& ()- Ly#10%&' ()-!

f 1002CZC& () -) 7TAFGMU6+7 10L;

1098 ()-! S@10%me& ()-y! S@109%k& ()-y! S@L10YB3& ()-y! S@10% r & ()-y! S@10%
& ()-yGH UmwdB7 10L! 10%&' ()-!10% & ()-! 10%-& ()-! 10%"& ()-10% & ()- 10
10! OeswX6B7 10!, &10% 8&10%

& ()-!(&10%& ()-l(&lom(‘&ﬂ(@iow(& ()-1&10%& () -; zX6B7

10! (9y 2100ME: () - m(9 O, S& 10% " - " & ()-11& 109% ()-S *10% & ()-! #&
-10%=& ()-;Lz}rg\=0! (109 % T6> 10" 10" 9:

109 & () - 3" 10% & ()-'1 m@({@mz&ﬂem) ahd 9y 210%

& ()-nm6@[ <g\ =0! (@10(3/& Q@lﬂgg || 109KX& () - !'dl 10948S& ()- | 109%& () -
1110% ;& ()- @r~<g\ =0m) Cg HyC Ufi@%[[& ()- 1109%R28& ()- @109%& ()-

"109%& () 5, 1Q%84 (42 taken together are CH;-C(OCH,CH;0), C(O), or C(=NR?);
R%is H or F, or is taken together with Q' as above;’
R’isHorF;
R'® and R'! are taken together with the N atom to form a 3,7-
diazabicyclo[3.3.0]octane, pyrrole, pyrazole, imidazole, 1,2,3-triazole, 1,2,4-triazole,
10  morpholine or a piperazine éroup, optionally substituted with R'?;
R'?is selected from the group consisting of:
a) CH3C(O)-,
b) HC(O)-,
c) CLL,CHC(O)-,
15 d) HOCH,C(O)-,
e) CH3SO2-,
f) F2CHC(0)—,
g) H;CC(O)OCH2C(Q)-
h) HC(O)OCH,C(O)—,.
20 i) R”' C(0)OCH,C(O)-,
j) H3CCHCH,OCH,C(O)~,
k) benzylOCH,C(O)-, .
1)-m)

, and

R" is selected from the group consisting of:
2) ROCR“)R)C(0)-,
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W7, = 10& 10%& ()- Y-(10% & ()- !'<Y-(10% ;& ()- '(Y-(10%}& ()- 'S 10%& ()-
I X109&' () - [ 6uwmN/ 1s° s1096& ()- 109%& ()- ,| 109%& ()- 10%& ()-
3"10%& (WohosEss7()- 10 10W hj 7 PCT/US01/32478
WU3MN 1! | & #10%65658& ()-!1 & #109%65658& () -! GLO%5& () -, ! kGLOY&' ()-,!! 10955&'
()-S!'S10%5& ()-7 R glmo}rg\=1!1"110% ()- 105 105 1059; 109%%& ()-! &3@
10965& ()-!a-! 109%\6N5& ()-F) 109& ()- -3=}[9g\=1!1!X& ! 10%& ()-!ic
109& ()-z 109& ()-z! &L0%&' ()-f!'Y 109%& () -
1098 ()-+-~\=g\=1!11,"0: %‘8-!9)"10%&'()-!S"&lO%&'()-@XS"&lO%&'()-@'F
109&' ()-& ! 10%& ()-58» (P10 10 109;
100 ()-!3Y610% () -, QIPUE) - &310% () - 110% ()- S*?VK@L! 1! 10% () - 3!
d) H;CC(O)(CH2)C(0),
e)R'°SO,—,
5 f) HOCH,C(O)-,
g) R(CHo)r-,
h) R¥C(0)OCH,C(0)--,
i) (CH3),NCH,C(O)NH-,
j) NCCH,-,
10 k) F,CHCH,,
1)-m)

C©
O ) CTC(O) <° @ ©
s o
! + and

R'is H, CHs, benzyl, or CH3C(O);
15 R" is (C;-Cs)alkyl, aryl, or benzyl;
R'®and R", independently, are H or CH;
R'8 is selected from the group consisting of:
a) H-,
b) (Ci-Cy)alkyl,
20 ¢) aryl(CHa),»,
d) CIH,C-,
e) ClLHC-,
f) FH,C-,
g) FoHC—, and
25  h)(Cs-Ce)cycloalkyl;
R is selected from the group consisting of:
a)CHs,
b) CH,Cl,
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109%44& ()-! 10%t& ()-1 10%& ()- @10%&' () -
LI 10%& () - S"& A2VK@L! 11" 109%&' ()--!L"10%& ()-!S910%& () - @910%& () - @@BL0%& (
) - 109%& ()wWoO»3/BmgY ~?4@! 109; PCT/US01/32478
10%& ()-L8"109%& ()-510%& ()-f3109%& ()-!L.t!10%& ()-!t' 10% (& ()--qrsj Ha!
101 {0 109% H{H& ()-! "~ 10%<& ()-S 10%4& ()-1 -10%& ()-"!10%4& ()- 10
10D_aBH@! 10S$10%4& ()- !Ss! 10%HH& ()-910%4& ()- S&910%H&' () - SS
10%4&' ()-10%4& ()-F /dBH@! 10!r 2 109%66& ()- @,
1094 () - S, 10%4 () - sv+10%|&() S (@0%& ()- y&910%—l&() / ; @\BCO ~_@L!
10@10%& ()-1"109%& () -DE9RCH==0dH 10H 10H; 10%& () -
, 2" 109%HH8 () - @[ <~_@L! Jag)r,ll%& ()-t109&' ()-!L10%GGE () G L10%& ()-GyY
109 ()-yY 10%& (- 7 10Y"109%&' ()-LY"10%& ()-S y10%& ()- !is3
1090 ()-9°s3 10%&' ()e)TBAA ()-Bl vdE~_@! 103s109%&' () -
0Y- 109%&' () - 4f &*2102,{«& ébfa@ 109 (/é “*10%&' ()-SYA0%R ()->1! 10! +0L410%
~& ()-F L410% & ORFE HsO-1004 ()- 10 10 10L; 10%& () - hyWs™ >1!
17109 | & ()-*!|tgalQub& ()-*!1t' 10%g& ()-* It 1006WI& ()-*)
Plt' 109& ()-*!!1t"109& ()-*H o(zX9 >1I

a)CH3~ ;

b) HOCH,-,
¢) aniline, or
d) (CH3),N-CH,—,
10 R* is selected from the group consisting of:
a) HO-
b) CH;0-
c) HoN-
d) CH;0C(Q)O-,
15 e) CH3;C(O)OCH;C(C)O-,
f) aryl-CH,OCH,C(0)O-,
g) HO(CHz).0—,
h) CH;0CH,;0(CHz);0—, and
1) CH30CH,0—;
20 misOorl;
nis 1-3;
pis 0-2; and
aryl is unsubstituted phenyl or phenyl unsubstituted with one of the following:
a)F,
25 b) Cl,
c) OCH3,
d) OH,
€) NH,,
1) (C1-Ca)alkyl,
30 g) OC(O)OCHs, or
h) NO»;
-63-



It 109& ()-*! +t' 109& ()-* |t' 10%Mp& ()-* It  10% 1 & ()-*) It' 1096T& ()-
|t 10% %% () - * (k<=>?KM S41! Ls10%& ()- 109%& ()- 10 10

10! | t' 10MRO (/32861 ' 1098 ()-*!1t' 10%08& () - * MORVYdEr S41! Ls 1@CTO%BI/E1478

109%& () - 9510%& ()-9- 10%&' () - 9$10%& () - &S10%& ()-/3y}[:r S41!

"S$10987& ()-y! ! S$109Mh& ()-y! f&IOWHHE () -1\ f&L0%& ()- 10%& ()- 109%& () -
$ 3 yWsrS41! 3" 109& ()-!S$10%{& ()-y S$1006#7& ()-y! S$10%v& () -y
*S$10%v<v& ()-y)! S$10%HqHE ()-y3 : ? @A B N X d

~ =111&10% | & ()- &10%& ()-10%& ()- 10 10 109; 109%& ()-!3sF10% 1 & ()-d f i |
o r dE~_=1!!S10%&dpreteaad Esisthertofl 0%&' () - &$10%& () - L10%& () -t 109%& () -
UUH A T2X6- =111 yS100& () - 1yS10%0@: ()- yS10% () - |ys10%& ()-
1ys109@: ()- SIO%& ()-!!!!1""2[9~ =1111S/10% | & ()-NB10% ()-m ! $10% ()-m

| $109&! () m ! $109%& () -49. ¥'S 1Pméthod of claimh 43 wherdift R4 Tsldelekfed from the - group

109 () -3"10%& ()-f17109& ()- S/ 109%& ()-m S 109 () - S/ 10%&! AR ==
-1! 100" Y 1oq@pn&st@1)g of Syfluonpd-[4-(Henxylogwariony Dobapgp grazinyldphenyl) fmm-4 (4-
10#&#0#

TO1006% 0. O wReon (1} -disroupiEnygro-oRtignpyan-4 vBo-uprppbenvh soq <
1l 10! a*#lo%ﬁo'i‘c\ S tbthahyd QN -thiopyran- 4 -ylphenyl, 3 ,2-difluoro-4-(4-
& ()-1# 10477& ()- 111 TOVE\ B\ & (V-1 10008 () T0% & () - oo086 & &0&18&=&v| bCl!
10! a109%& () -thivmkophddingDphenys X—ﬂuw@i@%&ue(tanﬁ)phawlear(dﬂ (1,1-dioxido-3-

| f* 0 (Y- = L !
T #L0% H‘%hl(e%anyl)g-ﬁuoroﬁhen%ﬁl bCl!
10 45.  The method of claim 41 wherein R? is C4-Cy tertiary alkyl.
46.  The method of claim 45 wherein R? is tertiary butyl.

47.  The method of claim 41 wherein R* is methyl.

15
48.  The method of claim 41 wherein X is CL
49. A method of preparing an (S)-oxazolidinone having a general
structural formula:
e}
1\N/U\O
\—&NH—&
20
wherein R! is optionally substituted aryl, and R’ is C-Cs
alkylcarbonyl, C;-C¢ cycloalkylcarbonyl, C;-Cy alkylthiocarbonyl, or C;-Cg
cycloalkylthiocarbonyt; or a salt or hydrate thereof, comprising:
25 () contacting a carbamate having general structural formula:

R!.NH-CO-0O-R?,
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10! aLSG' 109%&' ()-! 10%& ()-3Y"10%& ()-9 10%&' ()- @ 10%& ()- @

109& ()-3"""" C(s((zY:1bCll 10SL' " 10%& () -

|~ F" " 10985 O D2/ZIs5F" " 10%&' () - Z! DOF10%WAWE () - | F10%148& () - PCT/US01/32478

1098 ()-(())*+++{Y:/CL 10 ; 10%& ()-!L,, #10%& ()- !'fL,,#10%T& () -

laL,, #109%&' ()- L,,#10% & ()- L*109%& ()- ++++! +#+5+~+gHC1L 10" ;, 10%& () -
"10% ()-! @LL0%: ()- @ @L10%WJ& () - @O%& ()- 10 10~+++++ d, }A?HCL 10S
1098 ()- , 10%&' ()-!10%h& ()-3!10%& ()-39 10%& ()-:10%& ()-d,,,,.,,.- }"’7H01
10" f/1109%& () - - YI0%& () - @ 109 ()-! @ 10% ()-ID@/%_10%& ()-L"MLOY& () -
........ xmbCl 1010%& (\yher@m R0 selectad fom( the lgronpo@ngisting o8& -Cho- AR ) -

' 13{,/«/&/ é g aEnbfgl)ﬁ.l%l,}a?yo B"Tné'n%%il %d w&ﬁllgl%&or(tkvo 8( & glf&l (gx)halc}/gen groups,
190$! 10%m&’ () p'}&@ TR 3(3-dn A1 Yiny D Sy AN - Behzyl lpHbhAls ) - F

10%E&' () - FOOO lGIUIZ 1xY7)
- 10gg! 90%! 109@9@@@;@9@@ RM&W(t)wpe 008 d OUK 1(T+ PN BILOUBHR, ¢1) - p

10001 1 @ 8oantllboteR i Brosst bt roneabnatol - 10v & () 1000

10gg1>2122) 3%%3{ yEsifflethyl, phenylethyl, 1-adamantyl, diphenylmethyl, 1,1-
100! 91 109 & () - 149" 10%& () - 41197 10% " & (3 - 41 @0mh& () - M @.0%
& () - M @ovkmethyipepagys Sumpyimethyl, isobornyl, and hydrogen;

10gg! 9, ! L0YB&' () - & ! 10%a (&y-Frotcbd¥icdnbSsrdrihthhd d genthdl WubthrafortI & () -3

4(40494<44} N<?
10gg! 'y 6109 " & ()-95109% & ()-! /10% " & ()-!/109MN& ()-,!10% & ()- & ! 109%& (
) - 8444444444~ _@yg! | @LOW & ()-& 10% & ()-10% & ()- 10"

X OR

NH  O—R,

10
wherein X is a halogen, alkylsulfonyl, or arylsulfonyi; R? is C;-Cyc
alkyl; and R is hydrogen or C;-Cs alkylcarbonyl;
in the presénce of a lithium cation and a base whose conjugate acid has
a pKa of greater than about 8, to provide an (S)-protected oxazolidinone having a

15  general structural formula:

o)
N\
N o
\_«—NH \n/o—R3

(o]

(b) contacting the reaction product of step (a) with an aqueous acid

to produce an (S)-oxazolidinone free amine having a general structural formula:

0

A
AN

N o}
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10"

10"9: 109% & ()-! YOOGLO% " & () - 444435E5c5dB~_@g!!!110% " & ()-f 109& ()-ff10%
& ()- 1110008206850 1098 & ()-Tf10%& ()-fc5k555666z[ <~ @g! IRTOOK0E/3¢)788+10% &
"()- 191 109 ()-9! 109& ()-! @! 109%& ()-! 1 10%& ()-6

6L6VB0666WU6~ @gf (1096 & ()- ! f(L109& ()- !f(L109XX& ()- !f(109%& ()-

1f (109 ()- !'T(10% ()- 666666667bCggf (10%& ()-M 10% ()- 10" 10"

1079: 1098 & () - Y"10% & () - @B710%&: ()- y77B7K7e7v77xV7bCggal10%: () - m &10% ()
- &10% ()-m &10% & ()-m !, 1A 10% ()-11A

109%@ @ & () - 777878H8R8| ] >bCggS) &10%& ()- & ' S10%& ()- 9S 109& ()- 9S 10%

& 9S 10%&
X 2388889} [ 9ng§]? |- 109 %’ihgé?§‘§‘té‘%tln§6% {eRetion prodyqt of Sigp ) yih a ppse gghang, )-1S
@ 109&' ().- S*4cIDUKS Of S YRIHAE Qg;ﬁ&b@gﬂeﬂ fbavttie&rdup consibifig & (@) ar@cid

0 A)agb(@)@g |1? /aL yé@d;g éfot{é:' ggég&agf)@u a@gﬂff}& (@) an activated acid of the structural

10%& ~<&f ! 100 R 5 s
Sree g ot PR B i Licgbaer of the prvohyl Gpmpla RIS(C=SR, wherein R

1096 & () -, $-18@HE a(lliyls’a&b&wlzcr-&-cyﬂeaibﬂggbbmﬂlp%&G alkyithiot Q¥0®y1( or CLQs 10"
10" &; 10%& I(_élﬁql %;dg

1096 & () - ==HE¥S meﬁ’gnv‘p 315548 hylogem pilsuffopy; pogrglspifonyl.

109 & () - f @0% & O)-fY 10%& ()-_??2?2??2@@BbCyg! !y 10% & ()- ,smL0% & ()-

&109% & ()- ! P10%& ()- 109%& ()-,,z10% & ()- 2@ @IAGNEA"?bCgg! ! S010% & ()-!" Sl (°
109" & ()-t!1Sl (" 10%& §9.- t 9The method of claim 49 further comprising isolating the (S)-

% 109% & ) - Y303 Bnbhe B 4 b o AN " SHEGE!E 107 107

51. The method of claim 49 wherein R is:

15  wherein Q' is: R'°R!'N,

A‘?

I e

or Q' and R® taken together are dihydropyrrolidine, optionally substituted with R'?;
Z! is CHy(CH,),, CH(OH)(CH,),, or C(O);
20 Z%is (0),S, O, or N(R");

73 is (O)pSorO;

A'isH or CH3;

A? is selected from the group consisting of:

a)H,
-66-



ig%g& ()-9&910% & ()-!0F410%&' ()-m , F410%&' () - m2MLO% &' () - AAABCC' D} » ?SH=gqg!
I 9S$10YRAVON/ERBYER' () -! 9% #109%& ()-& F PCT/US01/32478
#10%& () - &Y" &109%&' () - 10%& () - " DLDRDI DDDD~] ; SH=gg! ! s@ 10%° P & ()-3 s@
10%&' ()-3 s@ 10% & ()-39%0%&' ()- ! F109%& ()-3@yl0%& () - DDl EKEEEEEE| ZL>0
10K K 10K K 10K K 'Y. 1&10%K K & ()- !0Y. 1&10%JI& () - Y. 1&10%V&' () -
, Y. 1&810%& ()- /109 ()- EEEEEE F >L>0 10K K !nlLl "10900& ()- LI "10%
& ()- LI "109%& ()-F" 10b0/)&ﬁ8 -, 1098 ()-109&' ()-' FKF FFGGG ~<L>0 10K K !l LI
c) CHs,
d) CH10, ,
e) R"*OCH,=C(O)NH,
5 f) ROC(O)NH,
g) (C,-Cs)alkoxycarbonyl,
b) HOCH,, -
1) CH3ONH,
. 3) CH3C(0),
10 k) CH3C(O)CHa,,
1) CH3C(OCH,CH0), and
m) CH;C(OCH,CH,0)CHa,
or A'-C-A? taken together are CH3-C(OCH,CH,0), C(0O), or C(=NR22);
" R¥is H or F, or is taken together with Q' as above;
15 R’isH orF; ‘

R'9 and R"! are taken together with the N atom to form a 3,7-
diazabicyclo[3.3.0]Joctane, pyrrole, pyrazole, imidazole, 1,2,3-triazole, 1,2,4-triazole,
morpholine or a piperazine group, optionally substituted with R'>;

R"is selected from the group consisting of:

20 a) CH5C(0)-,
b) HC(O)-,
¢) Cl,CHC(O)~,
d) HOCH,C(0)-,
e) CH3SO»-,
25 ' f) F2CHC(O)-,
g) H3CC(O)OCH,C(O)-,
h) HC(O)OCH,C(0O)-,
i) R*C(0)OCH,C(O)-,
j) H3CCHCH,OCH,C(O)-,
30 k) benzylOCH,C(O)~,-
1)-m)



"109& ()-Ll "109& ()-!Ll "109®?& ()- LI "109%\& ()- LI "109%& ()- LI

'109%& () - G H<Hf HHHHy WBL>0

10! Y' 1094V P2/328%7 109888 ()--!Y 109%& ()--!Y 10%& ()--!Y 10PEE/ISOY/32474 |

"109%&' ()-HHHHI 1 11 & xY7 10! ! @109%KX& () -

"10% & ()-& 10% & ()-F 10% & ()-10% & ()- 10 10 10& +lrl111JIwWBxY7

11, 10% *& ()-!,10% r& ()-!, 10%& ()-!, 109%X& ()-!,10% " & ()-!

@10%" c" & ()-JJJ! IBIBJEIWUGXY7 119y) 10% & ()-! FURL0% (& ()-! FUR10% " & ()-!
SF1096" & ()-10, 10%& ()-!, 10%& () - EJHIKIJJIJ! KAEXY7

1! 9y) 1@&310% & () - 2@310%& ()-ZSy, 109%&' ()-8 10%& () - I®910g/ g ()-9110% & () -
I K, KLK2K3K4K@KKKYK_= 1R3 c(0) & ()N@% & () - 10(y ?f 10" 10"L;

- 10% & () - @3109%& () - ZYKo KKwU3_= 1 10%: (, E & ()-19z10%+8& () -

| h9z109R&& ()- ! y10%NN& () - ! y10%H#& () - KLL5LCLY "Lz[ =111 &'f

10%~& ()-:3"10%& ()-! (" 910%&' ()-nDLO%& ()-m 910%& ()-m 910%.L& () - m_LLLMVM-

55 ) ey st SR s 106, (T 10 0 &

96! 10%@& () - 3! D96! 10%) R*GE(R IRAE)CIOMVMNNOZ X6h] >
111 as#109%&' () - ! s#109%& é) 5, L0%& () -1 2109%##& () -1 10% Q Q& ()-! 10%H& () - 00
PYPPPc6h] > 11! as#10%& Q)R TRE@s: ()- @LLO%& ()- ' S109%& ()- @$10%& ()-
, S#10% &5() - Normal L{_ﬁ{agé 13]c" "Heading 23]c" "Heading 33]c" "Heading
43] c¢" "Heading 53]c" " @% 63] ¢c" "Heading 73]c" "Heading 83]c" "Heading
93] c"A "Default ParagrdfhJei)eCRuC(R6;
@ HVPT4VPXA >dhnsuy 8~ AA)EW a>A0#( +\ .13

6<: >BESHIMRTVXZ\ " bdf 2\7’xz|~- E- #1 / 0Q8n?- MRSYE\ hg*} 3WBF7"J " +/ E5; EAI r LP
"HSUR () *+, -. /01234

P#%&) +R. </\]/0=0l 004E5§6/ EI\BO >>>Bx0NGuH! KLN6OOPBQSSoTs UVEWMIX3YY9ZZ( [ E\
~adf 3ggi i ksnglrvxx|!}19 ht *wF} f AA1bD: *"PYAG @

10 h) R¥C(0)OCH,C(0)-,
‘ i) (CH3),NCH,C(O)NH-,
j) NCCH,-,
k) F,CHCHo,
1)-m)

c© '
(0]
! » and

15

R!*is H, CHs, benzyl, or CH:C(O)-;
15 is (C,-Cy)alkyl, aryl, ot benzyl,
R'® and R”, independently, are H or CHj;
20 R'® is selected from the group consisting of:
a) H-,
b) (Ci-Cyalkyl,
c) aryl(CHy),»,
d) C1H,C—,
25 e) CLHC—,
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w7 S/g/ (M3 d !""##%& (+~+d,.-./0[11Z23344c56677R899;

<= ?2@EAA" DDE' FGH&I JEJ! KYKKLMMOP56789: ;

<=>7? @ABCIEO GHB2BRL MNOPQRSTUVWKYZ[ \ ] " abcdef ghi j kI rmopqgr st ;mxysod/pi+78

" #$9%&' (6Ti mnes New RomanAri al Courier New'h Root EntryWrdDocunent N_

" #B9& ()*+,-./0123456789: ;

<:>?@\BCDEFGHI JKLI\/NCPQ?STU\/V\XYZ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| }~

"HPUR' ()*+,-./0123456789: ,

< >’>@\BCDEFGHI JKLMNOP STUVV\XYZ[\]"_ abcdef ghi j kIl mopqgr st uvwxyz{| } ~

HSUR () *+, -/ FH,C-,

g) FoHC—, and
h) (C5-Cs)cycloalkyl;
R" is selected from the group consisting of.
5 a) CHs,
b) CH,Cl,
¢) CH,CH==CH,,
d) aryl, and
e) CH.CN;
10 R¥ is OH, CH;0-, or F;
R is:
a) CHs-,
b) HOCH;-.
¢) aniline, or
15 d) (CH;),N-CH -,
R* is selected from the group consisting of:
a) HO-
b) CH;0-
c) HaoN-
20 d) CH3;0C(0)0-,
e) CHiC(O)OCH,C(0)O-,
f) aryl-CH,OCH,C(0)O-,
g) HO(CH:).O-,
h) CH30CH,0(CH;),0—, and
25 i) CH;OCH,0—;
misOorl;
nis 1-3;
pis 0-2; and
aryl is unsubstituted pheny! or pheny! substituted with one of the following:
30 a)F, )
b) Cl,
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c) OCHs,
d) OH,
e) NHo,
f) (C1-Cy)alkyl,
5 g) OC(O)OCH;, or
h) NO,;

and protected forms thereof. -

52. The method of claim 51 wherein R' is selected from the group
10 consisting of 3-fluoro-4-[4-(benzyloxycarbonyl)-1- piperazinyl]phenyl, 3-fluoro-4-(4-
morpholinyl)phenyl, 4—(1,1-dioxohexahydro-l?»G-thiopyran-4-yl)-3-ﬂuorophenyl, 3-
fluoro-4-tetrahydro-2H-thiopyran-4-ylphenyl, 3,5-difluoro-4-(4-
thiomorpholinyl)phenyl, 3-fluoro-4-(3-thietanyl)phenyl, and 4-(1,1-dioxido-3-'.
thietanyl)-3-fluorophenyl.

15
53.  The method of claim 49 wherein R’ is C4-C; tertiary alkyl.
54,  The method of claim 53 wherein R’ is tertiary butyl.

20 ) 55.  The method of claim 49 wherein is R? is methyl.

56. The method of claim 49 wherein X is Cl.
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