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Compounds that contain the S-acetamidomethyl-oxazolidinone moiety
are well known to persons skilled in the art as pharmacologically useful antibacterial
agents. For example, U.S. Patents 5,164,510, 5,182,403, and 5,225,565 disclose

15 antibacterial 5'-indolinyl-oxazolidinones, 3-(5'-indazolyl)-oxazolidinones, and 3-
(fused-ring substituted)phenyl-oxazolidinones, respectively. Similarly, U.S. Patent
Nos. 5,231,188 and 5,247,090 disclose several tricyclic [6.5.5] and [6.6.5]-fused ring -
oxazolidinones which are useful pharmaceutical agents. International Publication
WQ93/09103 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 hydroxymethyl substituent

25  atthe C-5 position of the oxazolidinone. The hydroxyl group then is replaced by an
acetamido group to give a pharmacologically active 5- acetmmdomethyl-
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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separated by fractional crystallization of their mandelic acid salts. The
enantiomerically pure R-diol then is converted into the corresponding 5-(R)-
hydroxymethyl'-oxazolidinone by condensation with diethylcarbonate in the presence
10 of sodium methoxide. The 5-(R)-hydroxymethyl-oxazolidinone then is aminated,
and the resulting amine acylated in subsequent steps.
Likewise, U.S. Patent No. 4,948,801, J. Med. Chem., 32, 1673
(1989), and Tetrahedron, 45,1323 (1989) disclose a method of producing
oxazolidinones which comprises reacting an isocyanate (R-N=C=0) with (R)-glycidyl
15  butyrate in the presence of a catalytic amount of a lithium bromide-tributylphosphine
oxide complex at 135-145°C to produce the corresponding 5-(R)-butyryloxymethyl-
oxazolidinone. The butyrate ester then is hydrolyzed in a Subsequent step to provide
the corresponding 5-(R)-hydro?cymethyl-oxazolidinone. The 5-(R)-hydroxymethyi-
oxazolidinone then is aminated in a subsequent step.
20

Similarly, the following references disclose variations of the reaction
of a carbamate with glycidyl butyrate: Abstracts of Papers, 206th National Meeting
of the American Chemical Society, Chicago, IL, August, 1993; American Chemical

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




of the Anerican Chem cal Society, Chicago, IL, August, 1993; An?q:&@\ﬁa
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W96/ 13502, and W96/ 15130; Abstracts of Papers, 35th Interscience
Conference on Antim crobial Agents and Chenot herapy, San Francisco, CA,
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Anti m crobi al chgenss 680419985 Titerdtramy) th@i&aﬁéx%"@ﬂ(ﬂ)&%%@&, wespisnRer, 1995;
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4,476,136 di stitesécisnce mmmmnmmbmmw@wahmmmby,lmmm nones
to the correspondi ng 5- - _am _nonet hyl - oxazol i_di nones ().Q hy treat ment with

met hanesul fonQAat,SﬁP'GmbG‘é 19555 and| AmemeinSpcisty fardvlirehinlogy] Wastimgton, LG,
foll owed by hx%fﬁﬂ}ﬁact‘ko.@%. %9 msblo§gd reactions use either n-butyllithium, lithium

diisopropylamide, or lithium hexamethyldisilazide as the base to generate the

15 nucleophilic anion or the carbamate over a temperature rangé of -78°C to -40°C,
followed by addition of the glycidy] butyrate at -78°C, and warming to 20-25°C to
produce the 5-(R)-hydroxymethyl-oxazolidinones wherein the ester is cleaved during
the reaction.

As stated previously, the 5-(R)-hydroxymethyl-oxazolidinones then are

20  aminated and acylated in subsequent steps. For example, International Publication
WQ95/07271 discloses the ammonolysis of 5-(R)-methylsulfonyloxymethyl-
oxazolidinones. Likewise, U.S. Patent No. 4,476,136 discloses a method of
transforming 5-hydroxymethyl-oxazolidinones to the corresponding 5-(S)-

aminomethyl-oxazolidinones (X) by treatment with methanesulfonyl chloride,

25  followed by potassium phthalimide, then followed by hydrazine. J. Med. Chem., 32,
1673 (1989) and Tetrahedron, 45, 1323 (1989) disclose a2 method of transforming 5-
hydroxymethyl—oxazolidinanes 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.
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e NP The second method (Scheme B) involves condensation of an aromatic
carbamate (a) or isocyanate (b) with a protected nitrogen (NP)-containing three-
carbon reagent to provide an oxazolidinone having the desired amine functionality at

10 the 5-position (e). For example, J. Med. Chem., 33, 2569 (1990)
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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

benzylcarbamoyl amine with three carbon reagents containing amines (NP = NHj),

acetamides (NP = NHACc), benzalimines (NP = N=C-Ph), or phthalirm'dés. 'Likcwlisc,.

Tetrahedron Letters, 37, 7937-40 (1996) disclosés 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-

ne functionality at 10 the 5-position
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15 di scl oses the condensation of an isocyanate (b) with racemic W&E{g@ v

azide (c; NP =N3) to provide a racenic 5-azidonethyl - oxazol i di nbhe
subsequeniwgiézpgsy are required to convert the racemc CT/US01/32478

azi donet hyl - oxazol i dinone into a racem c 5- acetam donet hyr- oxazoli di none
(e, NP = NHAc), which has antibiotic activity. International Publication
W99/ 24393 di scl oses the reaction of a 20 benzyl carbanoyl am ne with three.
carbon reagents containing amnes (NP = NH2), acetam des (NP = NHAcC),
benzal i m nes (NP = N=C-Ph), or phthalimdes. Likew se, Tetrahedron Letters,
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ni t r ogen- conPesmprspared ir erystallingrformagent s (¢, d, NP =NCOOR') 15 to directly
f orm oxazol i di nones (e).. The present inyention invol \a(}_s condensation of a

carbamate with a car barfgyi I tde gt Withirespest fa thy usgiof cabamates (8 asr
3- ani no- / - haligyaabssqBRH bondERALBESWIth thrSufAcEER-, PEOICS S oir 97 OUP.  and

specifically a tert-

carbamoyl-protected nitrogen-containing three-carbon reagents (c,d, NP =NCOOR")

15 to directly form oxazolidinones (e). 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 carbamoy! protecting group, and specifically a tert-
butylcarbamoy! (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 teri-
butylcarbamoy! 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 S-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-



but yl car banoyl (BOC) protecting group, results in a nore facile reacti 3n
with a greater yield, conpared to the prior art. For exanple, t hg 13l %ous
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carbanmat e condensation is both surprising and unexpected because of the
apparent steric_hindrance of the tert-butylcarbanoyl group. 25 The present
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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
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al kyl carbamate (V) (Schenme B, NP =NHal kyl), and c) the reaction iSS‘ p@ﬁh@r med
under conditions such that conpeting rearrangenent to the undesi red"3i

products ivgo odFgsar gel y suppressed. SUMVARY OF THE | NVENTI % Wri%' &gﬁ ent
invention is directed to a nethod of synthesizing 20 oxazol’i di EH nd

i nt ernedi ate conpounds used in the synthesis. As shown in Schenes 1, 2, and
3 bel ow, one aspect of the present invention is to provide an 25 30 -6"3 1
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NHyp_Ra O 1V, R4=H V, R4 = C1-C6" al kyl carbonyl PCI/USQ /32478 g ip@&
MAR 2005 WD 02/ 32857 PCT/ USQl / 32478 Scheme 3 O ~ X OH R NH/< 09 R + X
O \N- ~NHYO®RE2857 ..~ "_NH OR3 Inl Y VI Base 0 |V 'NH - FEQausoks247¥! | O
S) - oxazol i di none al kyl car banoyl intermediate of structural fornula (111), an
(S) 5 secondary al cohol of structural forrmula (IV), and an .
(S)-ester/protected al cohol of structural fornmula (V), or a salt or hydrate
t hereof or acceptable salts, hydrates, or pro-conmpounds thereof, wherein R
S optionallyss bstjjtuted aryl; R2 is selected from the group consisting of
Cl - C20 al kyl, f’g‘“‘?ﬁ cycloal kyl, aryl optionally substituted wwith one or two
Cl-C3 al kyl or hal ogen groups, allyl, 3-nethylallyl, 3; 3-di net hyl al | yl

. R

. N o
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S)-oxazolidinone alkylcarbamoyl intermediate of structural formula (1), an (S)-

5 secondary alcoho} of structural formula (IV), and an (S)-ester/protected alcohol of
structural formula (V), or a salt or hydrate thereof or acceptable salts, hydrates, or
pro-compounds thereof, wherein R' is optionally substituted aryl; R? is selected from
the group consisting of C;-Cyp atkyl, C3-C7 cycloalkyl, aryl optionally substituted with
one or two C,-C; alkyl or halogen groups, allyl, 3-methylallyl, 3,3-dimethylally},

10 vinyl, styrylmethyl, benzyl optionally substituted on the aryl with one or two Cl, C;-
C4 alkyl, nitro, cyano, or trifluoromethyl groups, 9-fluorenylmethyl,
trichloromethylmethyl, 2-tnmethylsilylethyl, phenyiethyl, 1-adamantyl,
diphenylmethyl, 1,1-dimethylpropargyl, 2-furanylmethyl, isobomnyl, and hydrogen; R
is C-Cyo alkyl; RisHor C,-Cs alkylcarbonyl; and X is halogen, alkylsulfonyl, or

15  arylsulfonyl. _

Another aspect of the presént invention is to provide an (S)-epoxide of
structural formula (I}, an (S)-oxazolidinone t-butylcarbamoy! intermediate of
structural formula (III), an (S)-secondary alcohol of structural formula (IV), and an

-8-



10 vinyl, styrylmethyl, benzyl optionally substituted on the aryl with one
or two Cd, Cl- C4 alkyl, nitro, cyano, or trifluoronmethyl groups3 i MAR il

O-fl uorenwgwiyd;, trichloronmethyl nethyl, 2-trinmethylsil yh t& 132478

phenyl ethyl, | -adamantyl, diphenylnethyl, 1, 1-dinethylpr g é .

2-furanyl net hyl, isobonyl, and hydrogen; R3 is CI-Cl0 alkyl; R4 is H or

Cl -C5 al kyl carbonyl; and X i s hal ogen, al kyl sul fonyl, or 15 aryl sul fonyl.
Anot her aspect of the present invention is to provide an (S)-epoxide of
structural formula (11), an (S)-oxazolidinone t-butylcarbanoyl internediate
of struct ur ¢8)-dstisprdtacted hlcoholdT strR i SRR | off O mul a
(1v), and anes-)-s 3 MAR 2! 1P V\DSOZI 32857 PCT?V Sgc%%%g@fe(saﬁ{,gﬁfggeﬁborrot ected
al cohol of sPrueampaMds therenfain(crystaline forme pncid brocess| df prepayidy diess, or

pr o- conpound hereof. in.cr alline form and a process of preparing these
conpounds in‘s’%[h}% F#ﬁ‘é’“ﬁﬁ%%’a\-e ot her aspect of the present invention, as

shown in Schene 4, is ChedtrtaSHRt 41 the! ; Vi I s fpr. the
preparation of an (S)-3-carbon car bam?ﬁs%{c%'ﬁ%lm}&&?ﬁgwgfﬁggﬁ ec‘?’d?(gﬂ

formula (V) which conprises (a) contacting a dialkyl di carbonate with an
(S)-am no alnﬁﬁlﬂe%ﬁ‘ﬁf formula (M11) in the presence of a base, such as a

tri(al kyl)a e (S)-3-carbon carbanoyl al cohol can be isolated in
crystalline formafter recrygt allization. Yet another aspect of the present
i nventi on, as shown in ' @bheng™, 15 Scheme 5" X fH OR 0
X N O0—R?
0
Vit v

~ provide a process for the preparation of an (8)-3-carbon carbamoyl alcohol of the
10 structural formuia (IV) which comprises (a) contacting a dialkyldicarbonate with an
(S)-amino alcohol of formula (VIII) in the presence of a base, such as a
tri(alkyl)amine. The (8)-3-carbon carbamoyl alcohol can be isolated in crystalline
form after recrystallization. o |

Yet another aspect of the present invention, as shown in Scheme 5,
15 |

Scheme 5

X\_{ X OR*
NHI/O_Ra L<—NH 0—R?

o} 0

v V, R = ¢, G, akyicarbornyl

is to provide a process for preparing a secondary protected-alcohol of structufal
20  formula (V) which comprises contacting an (S)-3-carbon amino alcohol of structural
formula (TV) 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.



NHOR y)r +1 00R 0- %1a NHIVV. R=c, -c, alkNcarborMigs &EF&U
provide a process for preparing a secondary protected-al cohol of Ist 1 l@r[‘ral
20 fornul a WO02@8S¢h conprises contacting an (S)-3-carbon anP@DUsIEAT of
structural forrmula (IV) with an acyl ating agent and a base, such as a
tri(al kyl)am ne. The (S)- secondary protected-al cohol can be isolated in
crystalline formafter recrystallization. 9 WO 02/32857 Schene 6 NH O R3 vy
ON RHYV, R4 = C1-CB akylcarbonyl "NHOR3 y O1l1 5is to provide a
process for the preparatjon of a (S)-epoxide of structural fornmula (11)

whi ch conprises contacti R§t %‘Pﬂ{%)asﬁcéa&@ém’“‘éﬁmﬂé"%b@@hﬁl3h@WDslt1rS§me¢él
formula (1V) or (S)-secondary protected-al cohol 'of structural formula (V)
with a base. The (S)- epoxide can be isolated in crystalline formafter

chr omat ogr aphyScheme 6

x OR*
—{ /\
—3 ——
N'ﬁ(o R NN 0—FR
(o]
()
WV, R = H t

V, R =C,-Cq akylcarbonyl

5 1isto provide a process for the preparation of a (S)-epoxide of structural formula (If)
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 (I1T) 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 (IX), 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-
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Anot her aspect ‘of the present invention is to provide a process for the .10
production of an (S)-oxazolidinone of structural forrmula (rll) whidGhMER 1005
conpri ses we@Rhaxhi Nng a carbamate of structural fornula (l)P(.W'/fJQnﬁQns
oxygenat ed am no reagent selected fromthe group consisting of an
(S)-t-butyl carbanyl secondary al cohol of structural formula (1V), an
(S)-t-butyl carbanyl epoxide of structural formula (11), or an
(S)-t-butyl carbanyl ester of structural forrmula (V), in the presence of a
lithium 15 cation and a base whose conjugate acid has a pKa greater than
about 8. An aSihetdednal aspect of the present invention, as shown in Schene
7, is 3 1 MAR 2005 PCT/USQO /32478 Yet another aspect of the present

i nvention, as shown in Schenme 6, X OR4 3 1 MAR 2QUS WO 02/ 32857
PCT/ USOl / 32478 Scheme R QAR "N O 111 NHy OF&N BIH—RS IX X. RS =C.-Ce
atyl carbonyl or Cl1-Cl cydoarcyl carboryl X, RS =\ C SCB al kyl f ocar bonyl or

Cl- C5 cydoal kyl t hi ocar bont3ito provide a process t he production of an
(S)- 3, 5-di substituted- oxazol\%ehmome—af {He Struct uratrNformota=(X) and (X))
whi ch conprises (a) conta Eing afcarbamate of 5 sgructural formula (1) with
an (S)-protected alcohol of formola (V) in the presence of a |ithiumcation
and a base whose conjugate acid has a pKa of greater than about 8 to

O
Ri
LA
\_K—NH—R5

X, R® = C,.C, akylcarbonyl or C,-C, cycloalkyicarbonyi
X), R8 = C-Cq alkylthiocarbonyl or C,-C cycloalkylthiocarbonyl

to prdﬁde a process for the production of an (S)-3,5-disubstituted-oxazolidinone of
the structurai formula (X) and (XI) which comprises (a) contacting a carBamate of
5 structural formula (D) with an (S)-protected alcohol of formula (V) in the presence of a
lithiura 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 (¢) contacting the product of
10 step (b) with a base, such as a tri(C;-C;s alkyl)amine, and an acylating or thioacylating
agent selected from the group consisting of (i) an acid anhydride of the structural
formula OR>), , (i) an activated acid of the structural formula R*X to provide (X) or
(iii) a dithioester of the structural formula R*S(C=S)R® to provide (X), |

-11-



provi de an (S) prot ect ed- oxazol i di none of the structural fornula (I II%; @E%ee
Schene 2), (b é contacting the reaction product of step (a) with ?a&]u’e d
acid to pry 28% (S)- oxazol i di none free anine of structu&glmjsg{,mlg (rx,
and (c) contacting the product of 10 step (b) with a base, such as

tri (G -C5 alkyl)am ne, and an acyl ating or thioacylating agent sel ect ed
fromthe group consisting of (i) an acid anhydride of the structural ’
formula QQR5)2 , (ii) an activated acid of the structural forrmula R5X to
provide (X) or % d|th| oester of the structural formula RSS(C=S)R5 to
provide (X), wherely ﬂwmmw&m&ycmmlmngmj_@pmsm / 32478

wherein RS is cycl oal kyl carbonyl, C, -C6

al kyl t hi ocar b%]%ﬁngéor %}ht%r(gy@%%l@ﬁﬁ??ﬁ?ﬁl?%hw d Xarschaloges, dkylagfomyl,

al kyl sul f onyl or arglsudenylsul f onyl . A further aspect of the present invention
Is to provide a one pot process 5 for the production of an

(S);ox?.zol i di none of st ﬁmmmmm:ﬁﬁ@rﬁ@n ﬂ?ﬁnﬁdﬂ%t&‘gﬁiﬂ%&&{% ?g )
cecondary al cona B arbn 3 Tl Bxtzoliginere aefl(tTW;’rIgl?fgm(ml(asxa andb () betaetbany |

i de of  tdomn li thi t
and a base mOseﬁﬁ@’Eﬁzﬁﬁé?ﬁ*ﬁg@“ i SR (S omivienbamyl

cont acting t RECPRdsAY loi'ﬁ@smmrfommh (BOLSIGIS mqg,lw)e@gggggtl ng

the reaction EGH&'EFP b th a base, ch a
al kyl ) am Ine thé an ailorﬁ]tu;if)@ #&wsprqsmqs Sy’l ?xgngcwg;mda@mmc fromthe
group consi stoon_glgafez(cudhﬁh Gf&%%é {Haﬂngﬁtg @ [b(q ch‘ég?tmof R5) 2 ,

(1i) an gﬁtlva.t ed acid of t st fuct ur or mul Yest er
of the r uctith aqueoys ﬂﬁlﬂa&ﬂdﬁ(slmadﬁgthMﬂﬁi udt%fﬁlep?)@é}‘fﬂ,g&r bonyl ,

(%1/(: I(:gallﬁyf%/ﬁ: e a%o%&l@%kﬂg:l amine, a%ldl%l taxral Ia(c:'.)}(E gtmgo (r)lry t!hloacylatmg agent selected
from the group consisting of (1) an amd anhydride of the structural formula OR’),
(i) an activated acid of the structural formula R*X, or (1) a dithioester of the
structural formula R’S(C-S)R’ wherein R’ is C,-Cs alkyicarbonyl, C;-Cg
15 cycloalkylcarbonyl Ci-Cs alkylt!uocarbonyl or C,-Cs cycloalkylthiocarbonyl, and X
is halogen, alkylsuifonyl, or arylsulfonyl.

DETAILED DESCRIPTION OF THE

PREFERRED EMBODIMENTS
20

As used herein, the terms and phrases have the meanings, deﬁm'ﬁons,

and explanations known in the art. Some of the more commonly used phrases are
described in more detail below.

“Alkyl” refers to a cyclic, branched, or straight chain aliphatic group
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.

25

halogen, alkoxy, acyloxy, amino, hydroxyl, mercapto, carboxy, benzyloxy, aryl, and
benzyl. Alkyl groups can be saturated or unsaturated (e. g., containing alkenyl or

alkyny! 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-




I s hal ogen, al kyl sulfonyl, or arylsulfonyl. DETAl LED DESCRI PTI ON WEMP-'
PREFERRED EMBODI MENTS 20 As used herein, the terns and phriases ha 1 ke L

nmeani ngs, %gi’g’ﬁ“ ons, and explanations known in the art. Réi{%%“}ge nor e

comonly use rases are described in nore detail bel ow fers to
a cyclic, branched, or straight chain aliphatic group 25 containing only
carbon and hydrogen, for exanple, nethyl, pentyl, and adamantyl. Al kyl"
groups can be unsubstituted or substituted with one or nore substituents,
e.g., halogen, al koxy, acyloxy, am no, hydroxyl, nmercapto, carboxy,

benzyl oxy, aryl, and, bongyireiel 94 mei RS SHER Aot ol niiagh ur 2t

(e.g., containing al kenyl "or alkynyl subunits at one i tions).

Typi cal |y, alsiagle gng(ms. pemydi muliglontg (aipmitipheyhaotmaltiplocondemsed riagabl y 1
to about 10, or 1 toth out .8 Sarb n atons. -12 -- 3 1 MAR 2CC5_ WD 02/ 32857
PCT/ USOI / 32418 & Raphthy} oranthayl)., Axyl ssokns 528 be uashstifuted ersubstatpied vathyr oup

having a si 8- I . jony=ta) ' i | Lhh or

mul tiple con%@%’dﬂﬁﬁ?&g@ ﬂ?’el’. g., %ﬂé%lhtajl%ﬁ’(#logrﬁ hr@?‘}’%ﬁ}i?“ﬁl' %Pguag@yéégﬁ be

unsubst i t Gt ecsubstiteerist Typitally, dietaryl groipis.a sapstitated Isingtd K corapddoFoky! |
sul fonyl, nitrq, and other 5 substituents.

al koxy, hal o, nercapto, (
Typi cal |y, ttf'éa?i’fﬁ’ ﬁ&%@?@&%@%ﬁ%ﬂdﬂ:@mﬁm e ring conpound. For

exanpl e, the aryl groupmi % | d D ' . The_t.erm," hal 0" or
"hal ogen"” is defined h%@ﬁ?@ﬁc%ﬂ%‘ Jofﬁ%lgf‘[’&g%fﬂﬁéf“"éfﬂ% P and
i odi ne. The twromiieakkloxiyé, anddoding.yl oxy~" are defined as -OR, wherein Ris
10 al kyl or aryl , respectively. . The term"hydroxy" is. defined as -COH
The term "ani no" ‘i s def FrigmmRSalkays’ andyandexy-eawsideRned asrPR wksreinR is i s

al kyl or 10Y A 8 dr ary! , respectively. '
The term “hydroxy” is.defined as -OH.
The term “amino” is defined as -NR;, wherein each R, independently,

is atkyl 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-SO;3-, where R is alkyl.
The term “arylsulfonyl ” is defined as R-SO;-, where R is aryl.

- The oxazolidinone ring system is numbered as follows:

20

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

schemes.

-13-




The term "al kyl carbonyl” is defined as R-C(=0 -, where Ris alkyl. 15 The
term "al kyl t hi ocarbonyl " is defined as R-C(=S)-, where Ris alkyl - thelltier m
"al kyl sul f ¥y P2/328F% defined as R-S03-, where R is alkyl. Th@dlﬂﬂgmm.ns
"arylsulfonyl " is defined as R-SC3-, where Ris aryl. The oxazolidinone
ring systemis nunbered as follows: 3 4 20 5 The present invention is _
directed both to novel synthetic internediates and to nmethods of preparing
pharmaceutically active and comercially val uabl e 25 oxazol i di none
antibiotics, as, defined bel ow by the foI I ow ng general synthetic schenes.
“13 W0 02/ 3285%8Rdne 1. 0 R 11 NH) RO R~NAO "--~NO\ Y 0 11 0 NH
OR3 . '"pr nr: Vg\ U"J PCT/ USOl/32478 Schenme 1 sets forth the reaction
bet ween a carbamatig (1) and an. ( -epOXI de (I1) to produce the
correspondi ng %Sz aztt i di nene . Car bamat es (1) are known to those

o NH O—R._,

Scheme 1 sets forth the reaction between a carbamate (I) and an (S)-epoxide (IT) to

5 produce the corresponding (S)-oxazelidinone (IT). Carbamates (I) are known to those -
skilled in the art, or can be readily pr:épared from known compounds by methods
known to those skilled in the art (See exampie 1) Smtably, R'is an aryl group,
optionally substituted. Preferably, R' is:

Q Ry
R.: 2 '
10  wherein Q' is: R'R'!N,
A2

or Q' and R® taken together are dihydropyrrolidine, optlonally substituted with R'%;
Z'is CHy(CHg),, CH(OH)(CH,),, or C(O);
15 2 is (0),S, O, or NR');

-14-



skilled in the art,

or can be readily prepared from known conpounds by

met hods known to those skilled in the art (See exanple 1)y Suitabl ysa Rl is
an aryl gr\p‘yﬁwﬁggpt ionally substituted. Preferably, R is:

: J Q is:
In Z2 )ymZ NNor QL and Rs taken toget her%g-(lga%g"g

R1OR'N, Az
di hydropyrrolidine, optionally substituted with R2;, Z
CH(OH) (CH2)p, or C(O); 15 Z2 is (0),S, 0, or N(R 13);

02/ 32857 PCT/ US01/ 32478 zZz3 is (OPS or 0; A
fromthe group consisting of: a) H 5 b) HO

is CH2(CH2) 9,
-14 3 VIA 2005 WO
is Hor CH3; A2 is selected
C) CH3, d) CH3O e€)

R140CH2=C( O) NH,

CH3ONH,
C( =NR22

J) CH3C(O
CH3C( OCH2CH20) CH2, A

10

15

26

30

2 iRISPSPH. 10 g) (G -C3) al koxycarbonyl, —h) HOCH?,
. K)POBC(O CH2, 15 1) CH3Q(OCH2CH20), and  m)
A? is selected from the group consisting of:
a) H,
b) HO,
c) CHs,
d) CH;0,
e) R"“OCH,;=C(O)NH,
f) R*OC(O)NH,
g) (Ci-Cy)alkoxycarbonyl,
h) HOCH,,
i) CH;ONH,
1) CH3C(0),
k} CH;C(O)CH,,
) CH3C(OCH,CH;0). and
m) CH,C(OCH,CH,0)CH,,
or A'-C-A” taken together are CHs-C(OCH,CH,0), C(0), or C(=NR2);

R¥is Hor F, or is taken together with Q' as above;

RPisHor F;

R'" 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, optionaily substituted with R'*;
R"%is selected from the group consisting of:

a) CHC(0)-,

b) HC(O)-,

¢) CL,CHC(O)-,

d) HOCH,C(O)-,

e) CH;SO,-,

f) FaCHC(O)-,

g) H;CC(O)OCH:€(0)-,

h) HC(O)OCH,C(0)-,

-15-
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R8 is Hor F, or is taken together with QL as above; RO is Hor F, 20 R10
and R' are taken together with the Natomto forma 3, 7- 71 MAR 005
di azabi cycMp &/889] oct ane, pyrrole, pyrazole, imdazole, 1,23cEnidohazpke.
1,),4-triazole, norpholine or a piperazine group, optionally substituted
with R13; R72 is selected fromthe group consisting of. a) CH3C(O-, 25 b)
HC(O -, c) Cl2CHC(0)-, d) HOCH2C(O -, e) CH3S02 f) F2CHC(O -, 30 g)
H3CC( O CCH2C(O) -, h) HC(O OCCH2C(O -, -15 WD 02/32857 i) R21C(O OCH2C(O) -,
j) H3CCHCH20CH2C( O) -, Q genzg/IOCHZC(O)-, 1)-m 5 RDs C(o) NN C(0) .and
R13 is sel ected from t hd) Br6(@)@CHsCE} ng of : a) RI40C(R 6)(R)C(O-, b)

RI50C(O -, " 10 c) RlSJC)(@CCH@H;B%gﬁ(c% CH2) 2C(O)-, e)R19S02-,

k) benzylOCH,C(O)-.
1)-m)
5
R" is selected from the group consisting of;
3) RYOCR')RMIC(O),
b) R*OC(0)-,°
10 c) R®C(0)-,
d) HyCC(O)CH;)2,C(O)-,
ORYSOr-,
f) HOCH,C(O)~,
g) R*(CHy)r-,
15 h) R**C(0)OCH,C(0)-,
i) (CH;3);NCH,C(O)NH-,
j)NCCH,-,
k) F,CHCH,-,
1)-m)
O _C(O) O s ClO) 0 O
e O O
' +  and
20

R'is H, CH;, benzyl, or CH;3C(O)—;
R' is (C,-C;)alkyl, aryl, or benzyl;
R and RY, independently, are H or CH3;
25 R'® is selected from the group consisting of:
-16-




f) HOCH2C(O) -, g) R2Q(CH2)2-, 15 h) R2' (O OCH2C(OL, i)
(CH3) 2NCH2C( Q) NH-, j) NOCH2-, k) F2CHCH2-, 1}nj cvC(o) (=c(o) @ mmth Ri%
and R %“Aﬁ??ﬁ%“'&&? [ ORA9, RS s (a4 allyl, e #ﬁm@ﬁ@f Poup
consisting of: -16 0(o) 3 MAR 20CS PCT/US01/32478 C(0) WD 02/32857 5 10 a)
H, b) (Cl-C4)alkyl, c¢) aryl(CH2)M d) CIHC, e) CI2HCG, f) FHGC, 'qg)
F2HC-, and h) (C3-C6)Cyd oal kyl ;
a) H-,
b) (Ci-Cyalkyl,
¢) aryl(CHz)n,
d) CIH,C-,
5 e) CLLHC-,
) FH,C—,
g) F2HC—, and
h) (C3-Cg)cycloalkyl;
R is selected from the group consisting of:
10 a) CHs,
b) CH,Cl,
c) CH,CH==CH,,
d) aryl, and
¢) CH.CN;
15 R®is OH, CH;0-, or F;
R¥ is:
a) CHs-,
b) HOCH,-,
¢) aniline, or
20 d) (CH3)N-CHz-,
R¥ is selected from the group consisting of:
a) HO-
b) CH;0-
c) HoN-
25 d) CH;0C(0)0—,
e} CH;C(0)OCH:C(0)O-,
1) aryl-CH,OCH,C(0)O-,
g) HO(CH;),0-,
h) CH30CH,0O(CH2),0-, and
30 1) CH;OCH,0-;

misQorl;
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R19 is selected fromthe group consisting of. a). CH3, b) CHZCl
CH2CH=CH2, d) aryl, and e) CH2CN, 15 R20 is OH, CH30-, or F; Ss1 NAP 13
CH3-, b) H&ﬂ?zms"‘é) aniline, or 20 d) (CH3)2N- CHr, RR2 is sEﬂf'HUﬂBmzﬁmm t he
group consisting of: a) HO b) CH30- c) H2N 25 d) CHBG:(O)O e)
CH3C(O OCH2C(O O, .f) aryl-CH2OCH2C(O) O, g) HQ(CH2) 20-, h)
CH3OCH2Q( CH2) 20-, and 30 i) CH3OCH2O-; mis O or 1; -17 3 1 NMAP, N5 VO
02/ 32857 PCT/USO /32478 n is 1-3, p is0-2;and aryl is unsubstituted phenyl
or phenyl unsubsti tI;JltSeHBSNi th one of the following: a) F,
pis0-2;and
aryl is unsubstituted phenyl or phenyl unsubstituted with one of the following:
alF,
5 b) Cl,
¢) OCH;,
d) OH,
e} NH,,
f) (C1-Ca)alkyl,
10 g) OC(O)OCH;, or
h) NO;
and protected forms thereof.
Specific substituted Q' groups include, but are not limited to, 4-
(benzyloxycarbonyl)-1-piperazinyl, 4-morpholinyl, and 4-hydroxyacetylpiperazinyl.

15  Especially preferred R? groups include 3-fluoro-4-[4-(benzyloxycarbonyl)-i- .
piperazinyl]phenyl, 3-fluoro-4-(4-morpholinyl)phenyl, 4-(1,1-dioxohexahydrc-1A°-
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.

20 R? is selected from the group consisting of C,-Cy alkyl, C3-C5
cycloaikyl, 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, C;-C, alkyl, nitro, cyano, or
trifluoromethyl groups, 9-fluorenylmethyl, trichloromethyimethyl, 2-

25  trimethylsilylethyl, phenylethyl, 1-adamantyl, diphenylmethyl, 1,1-
dimethylpropargyl, 2-furanylmethyl, isoborny}, and hydrogen. Preferably, R® is
methyl. R’ is Cy-Cyp 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 (I}, i.e., a base whose conjugate acid has a pKa of
greater than about 8. A preferred base is selected from the group consisting of an

-18-




5b) d, O OCH3, d) OH e) NH2, f) (C-C4)alkyl, 10 g) OC(O ?ZG@
NO2; and -protected forns thereof Specific substituted QL gr'oups I n but

are not | iwptedads®. 4- (benzyl oxycarbonyl)-1-pi perazinyl, ‘%ﬁ‘ ﬁ%‘l le and
4- hydroxyacetyl pi perazmyl. 15 Especially preferred R grou UPtidé

3-fluoro-4-[4(benzyl oxycarbonyl)-1 piperazinyl]phenyl,
-fluoro-4-(4-notpholinyl)phenyl, 4-(1,1-di oxohexahydro 1?' 6-
hi opyt an-4-yl | -3-fl uorophenyl ,

fl uor o-4-tetrahydro-2H-t hi opyr an- 4-yl phenyi, 3, 5-

f

| uor o- 4- ( Jalkdn P hot Arbed and
(1 u1 di o§<| do- mlgtam??h%ﬂ?ﬁ%irsg‘p,ﬁ{aiyl %tnﬂzs(@::%—ﬁ%@#%‘g’ﬁ,e%}ﬂ 7 om t he

group consi stiuy asp-bery aanonym(aml)@ﬁmecyrhe:cm thy alkyhgolup @pﬁﬂamsal thibugh

hal | |
Frethylal yi” 909 Bofl by oo rbemefs G- L dbeimiefi e
substituted osme(DBUNHANSLHi294EiByQHQ . p@]nbﬁ\@ &e/(D Flﬁ)cﬁ-ﬁutﬁ% ﬁpﬂd%‘{ On.Cyano, or

trifluoronmethyl groups, 9-fluorenylnethyl, trichl’orone 2 25
trinethyl Sl we@u@orpwmwmm 2-meltﬂolaaﬁmk§dle Tie pimnmlcf&fdﬂ)ﬁase i ailralkox
di met hyl pr opa 2-furanyl.nmet hyl , |sobornyl and dr ogen Preferably, R2
is me%/hSI pFégff%h %:#| ¥§§F° B atqpse paTgWarl Ytﬂ@yrasemt-WOMNS@mymm kyl .
The car bamat eor(ﬂo)as@x'ﬂﬂxlﬁs@@%oﬁﬂnﬁiti&u@ﬁ?ahﬁﬁ&n%ﬁtt h 2€ s fd base

and a solvent. The identity of base I's not cr| ¥he base
is 30 capabl ehtbtmbmﬂmde)rmmhegxsahtdﬁmm liflliumcatmn,a.nabhﬁéﬂ: sdgose conj ugate
acid has a.pKa of gre r. thanc%b gbpreferred base is selected from
the group consisting of |Bidentty W&Wni g 1s nghcgied pawtaneiodys, fwo / 32178

10 example, cyclic ethers such as tetrahydrofuran (THF), amides such as
dimethylformamide (DMF) and dimethylacetamide (DMAC), amines such as
triethylamine, acetonitrile, and alcohols such as t-amy] alcohol and t-butyl alcohol.
The choice of solvent is related to the solubility of carbamate (I) and the S-epoxide
(I), and can be determined easily by those skilled in the art.

3
t

3-
di
4-

15 Another embodiment of the present invention is set forth in Scheme 2,

Scheme 2

o X OR¢ '
R1\ /lk R N \—L —_—
N o~ _ NH

o—~R?

V. R =H

o .
Rip ’U‘o “ W, R* = C,Cy akylcarbonyl

L(—wYo-ns

o
i}
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al koxy group having one through seven carbon atons; a carbonate; a nethyl,
see- butyl or ‘t-butyl carbanion; tri(alkyl)amnm ne, wherein the alkyl QEFPHE
contains WOHRGHMA 5 carbon atons; a conjugate base of carWéa&z‘ﬁ;}‘,

1, 8-di azabi cycl o[ 5. 4. O undec-7- ene (DBU); 1, 5-diazabicyc.|o[4.3.

(DBN); N-nethyl pi peridine; N5 nethyl norpholine; and, )
2,2,2-trichloroet hoxi de. The nobst preferred base is an al koxy group having
four or five carbon atons, particularly t-anylate or t-butoxide. Sodium or
pot assi um bases jn conbination with a lithiumsalt (such as, lithium
chloride or t5'f IRFEILPSHEsN & carbbmates@vitho eitivsrim (Bpsdcbadiiry AeRbI @V) 8
base in situ.anT(?g_e'ktgle .t@fyr f..the sol vent aliéso is not critical, and

i ncl udes, for exaw e, (&’ﬁ?%ﬁ?@?‘ § USHroxazalidmonn (i o filmspro¢dss k&' ) |

am des such otthad inhthe k& 8 BiEng ) ' et.am de, (DMAC), ami nes
such as tri ?hrfyl am ne, acetoni tﬁ#@ﬁ§ﬁ%ﬁ%&ﬁ§#l§¥%¢%ﬁb§g@e— %rrryl al cohol
and t-butyl al cohol. Théhiehpiocessdd peatuce tie (S}okﬁohﬁ%nbﬂﬂ)gﬁgé%ﬂﬂpjﬂoi ty of

carbamat eg(1) S-epoxide (I1), and can be determ néd easily by those
skilled in thse"%g‘g{:%%g %“3‘(%&“ THAdEtReAD ¥ ispqyangte £¥Dwith eitlemtai(8) i s set

forth in Sc h@&ﬁonﬂaryﬁﬂb@i&gf)gﬁ %ﬁ;@;ﬁﬁﬁmg (Hl? vz% domp%uﬁé TD). 'Il‘llnos %0

11 20 IV. R=HYV, R= Cl-C- /K3
process 1s performed in a similar manner as that previously disclosed for Schemes 1

non- 5- ene

and 2.
10 Scheme 3.
R1
X OH _(0
: NH
Rt C//‘o + \—t ' X O;
\ o
‘ _— —NH  O—R?
o
v W vii O

\
R

o)
. AL
\'"L
N

0

The three carbon nitrogen containing fragments, i.e., (S)-secondary
alcohol (IV), (S)-epoxide (1), and (S)_-ester (V), can be produced by different routes,

as illustrated in Schemes 4, 5, and 6. Scheme 4 illustrates a process of prepéring a

15



-19 WO 02/ 32857 PCT/USII1/32478 i.e., the reaction between a carbamate (1)
with either an (S)-secondary- alcohol (1V) or an’(S)-ester (V) top;piavdilde a
cor r espondwan2(adgs7oxazol i dinone (l111). This process is perlt&c (ﬂ/izfl]?ﬂt he
sanme manner as that previously disclosed for Schenme 1. A thitd process to
produce the (S)-oxazolidinone (111) is set forth in 5 Scheme 3 and involves
a reaction between an isocyanate (VI) with either a (S)- secondary al cohol
(I'V) to give an (S)-internediate (I11) via conmpound (VII). This process is
performed in a simlar manner as that previously disclosed for Schenes |

and 2. 10 SchS8chen®: 4 Ri XOHONH X -NHO.R3 -~~31 uNHO-RVI |V Base
0O RLNO~NHO-R$ 011l '
HZN OH X OH
\_Qx \_—<—NH\[(O—R3
. . 0
il v

(8)-3-carbon amino alcohol (IV) from an (S)-amino alcohol (VII) and a
dialkyldicarbonate. For the (S)-amino alcoho! ( VIII), X can be halogen,

5  alkylsulfonyl, or arylsulfonyl. A preferred Xis Cl. The (S)-amino alcohols (VIII)
are known to those skilled in the art or can readily be prepared from known
compounds by methods disclosed in WO 99/24393 from commercially available S-
epichlorohydrin. The (S)-amino alcohol can be isolated in crystalline form after
recrystallization. The reaction of dialkyldicarbonate and the (S)-amino alcohol (VIIT)

10 is performed as set forth in Example 3.

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 ($)-oxazolidinone compounds (X) and (XI) is

5  "S" and therefore it is preferable to use enantiomerically pure (S)-amino alcohol
(V) 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 (IT, 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.



V11l 0 The three carbon nitrogen containing fragnents, i.e., (S)- seﬁpﬁmq Ly
15 al cohol I\%QSS)-epoxide (rr), and (S)-ester (V), can be pro%ju @{f
di fferent PE¥85hs illustrated in Schemes 4, 5, and 6. Sclpemaushi/zz4rs
illustrates a process of preparing a 0 -20 3 MAR 1005 WO 02/ 32857

PCT/ USO01/ 32478 Schene 4 NHOR 11 O IV (S)-3-carbon am no al cohol (I1V) from

an (S)-amno alcohol (VIIl1) and a dialkyl dicarbonate. For the (S)-am no.

al cohol (M), X can be hal ogen, 5 al kylsulfonyl, or arylsulfonyl. A
preferred Xis . The (S)-amno alcohols (VIII) are known to those skilled
in the art or can readily be prepared from known corrpounds by net hods

di scl osed in WO 99/ 2439 I 1 ab I ch oro rin, The
(S)-anino al cohol can be% ?léslgﬁ]aﬁgg I'n C?ﬂth%’egﬁ‘cfarﬁgnm}f g rear amoy Yalcohol
recrystallization. The reaction of dial kyI di carbonate and the (S)-am no

al cohol (VIII§ 10 Ls perfornmed as set forth in Exanple 3. It should be
noted that st3FR Y°wi th an enantionerically pure (S)- anmino al cohol (VI 1)
ultimatel ysyields an enantionerically pure (S)-protected al cohol (I1V),
(S)-ester (V), and (S)-epoxide (11). The absol ute configuration of the
carbon atomin the pbarnggol ogically useful (S)-gxazolidi none conpounds (X)

and (XI) is 15 "S", and therefore it is preferablg to R'se enantionerically
pure (S)-am no al cohol | m' and bt ai n enantio Mcal ly pure _
(S)-protected al cohol (1V), ejr In the Sch&wesn amd—athe cl ai s,
the supra scripted "-(S)-" as HC - (s denot 8s- the asymTﬂfric carbon atom

has .t he appropriate enantionerc confi guration (S)- such that when this

car bon atom beconmes part ofv an (S) oxazol idinone (L11, X or Xl), it is the
V,R'= .,-Cﬁalkyicarbo

V)wa corresponding (S)-secondary ester/protected alcofxol (V). To convert an (S)-
carbamoyl alcohol IV)toa correspondmg (S)-secondary ester/protected alcohol (V),
the (S)—carbamoyl alcohol (IV) is reacted with an appropndte acylating reagent, such
101 as an acyl halide or acyl anhydnde under acylatlon reaction conditions well kniown to
: . those skilled in the art. The (S)-secondaxy protected-alcohol can be isolated in
. A crysta.lhne form after recrystalhzatlon For example, an (S)-carbamoyl alcoho} (IV)
can be transformed toa correspondmg (S)—secondary ester protected alcohol (V) by
rcactxon with aceuc anhydride in tnethylamme as is set forth in Example 4, For the
15  (8) -3-carbon ammo alcohol (IV), X can be halogen, alkylsulfonyl, or arylsulfonyl,
and preferably is Cl. For the corresponding corr#spondmg (S)-secondary
ester/protected alcohol (V). R* is C;-C; alkylcarbonyl and preferably is acetyl. It is
preferrcd that the acylating reagent be selected from the group consisting of an acid
anhydride of the formula O(R®),, wherein R’ is C1-Cs alkylcarbonyl, or an activated
20  acd of the formula R® X, wherein X can be halogen, alkylsulfonyl, or arylsulfonyl
and preferably is -C] or -Br, and used in conjunction with base preferably a tri(C,-Cs
_ a.lk_yl)amme It is more preferred that R’ is acetyl and X is -Cl. 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 (IT) from either

22



20 preferred enantioner. If any of the chemical sequences of theg 0083RES
of the present invention begins with an optically inmpure {racem § for m
rat her thaweaps2eantionerically pure form the products o?ﬂgg‘g?ﬁ t he
corresponding optically inpure (racemc) fornms. X OH WO éc ene 5
5NHNnc3V-NMQ@GKoOV. RR =C, -CB al kykarbonyl (1V) to a correspondi ng
(5)-secondary ester/protected al cohol (V). To convert an (S)- carbanoyl

al cohol (1V) to a corresponding (S)-secondary ester/protected al cohol (V),
the (S)-carbanoyl -al cohol (1V) is reacted with an appropriate acylating
reagent, suchSdf¢gmess an acyl halide or acyl anhydride, under acylation
reaction conditions well known to those skilled in the art. The
(S)-secondary protected-al cohol can be isolated in crystalline formafter
recrystallization. For xexanplre, an (S)-carbanmoyl al cohol (1V) can be
transforned to a correspondfng (S)-secondary esterd protected al cohol (V) by
reaction with acetic anhydr de in triethyl am ne, is set forth in Exanple
4. For the 15 (S)-3-carbon a -c®¢hol VT, Xé%b_e hal o

al kyl sul fonyl, or, arylsulfonyl,) and preferably is O-NFe?The

correspondi ng correspondi ng (S)-9secondary ester/prot ecléd alcohol M Ris
Cl-C5 al kyl carbonyl and preferably is acetyl. It is preberred that the
acyl ating reagent be sel ecteg ggm the group consiisting of an acid
anhydride of the formula O Rg)R=cpbledon®> | S Cl- C6 al kyl carbonyl, or an
activated 20 acid of the formula RS X, wherein X can be hal ogen,

al kyl sul fonyl, or arylsulfonyl and preferably is -O or -Br, and used in
conjunction with base, preferably a tri(Cl-C5 alkyl)amne. It is nore
preferred tthat R5 is acetyl and X is -O. Specifically, the nore preferred

Zgzl ating § eage(s)-3-carbon agitlo ABHI(IVJoor aB1S)-bdcohduryBiér/RoRERA BRARSTRY), t he
_ The (S)-epoxide (I} can be obtained by reaction of an (S)-secondary. ester/protected

alcohol (V) with a base, such as potassium or lithium t-butoxide, in a solvent, such as
methanol. The (S)-epoxide can be isolated in crystalline form after chromatography.
An (S)-epoxide (II) can be produced from a corresponding (S)-seconﬂary alcohol (IV)

10 by reaction with lithium t-butoxidé in methanol at 20°C, as is set forth in Example 5.
For an (S)-secondary alcohol (IV) or { S)-secondary ester/protected alcohol (V), it is
prefenpd that R* is acetyl. For either an (8)-3-carbon amjﬁo alcohol (IV) or (S)-
secondary ester/protected aicohol (V), X can be halogen, alkylsulfonyl, or
arylsulfonyl, and preferably is Cl. | ‘

15 : An (S)-oxazolidinone intermediate (IIT) is readily transformed to the
corresponding pharmacologically active (S)-oxazolidinones (X) and (XI), as shown in
Scheme 7. (S)-Oxazolidinone intermediate (II) first can be transformed to the

20
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anhydride is acetic anhydride. 25 Schene 6 shows .a process of prﬁg?rr}_@gwﬁ
(S)-epoxide (I'l1) fromeither 3 1 tS?.2 20CC PCT/US01/ 32178 Sche I

5i |  ustratW® @/3g8Gcess for converting an (S)-carbanoyl al copefusdrzadzsl VAR
20C5 WD 02/32857 PCT/ US01/ 32478 Scheme 6 X OR NH OR9 1' OIV, RRHV, R4
= Cl1-C6 al kyl carbonyl 1l 5 an (S)-3-carbon am no al cohol (IV) or an
(S)-secondary ester/protected al cohol (V). The (S)-epoxide (I1) can be
obtai ned by reaction of an (S)-secondary-ester/protected alcohol (V) with a
base, such as potassiumor lithiumt-butoxide, in a solvent, such as

met hanol . The (S)-epoxide can be isolated in crystalline formafter

chr onmat ographgc eni%nl (S)-epoxide (11) can be produced froma corresponding
(S)-secondary eﬁ cohol (1V) 10 by reaction with lithiumt-butoxide in

met hanol at 20C, as is setyforth in Exanple 5. Fgy an (S)-secondary al cohol

(1V) or (S)-secondary FthS/CPI’Ot ected al cohol RQ/))U\it Is preferred that R
is acetyl. For either anR(Sf 3-carbon am no al ctdfiol™©¢(1V) or (S)- secondary
ester/ protected al cohol %X can be hal ogen, %Ifonyl, or

aryl sul fonyl, and preferabl wig O, _%5. Ar—~8)-oxaz ',q.kgo.n.e__i_nt ernedi at e
(') is readily transfornmed to e correspondi ng pharracol ogically active

(S)-oxazol i di nones (X) and! (XI),gas shown in Sch&me 7. (S)-Oxazolidinone
intermediate (I11) first can be transforned to the

0

re

Ny o .
\_—K—NH-—-RS

X, R® = C~Cy alkyicarbomy! or C,-Cy cycloalkylcarboryl
X1, R® = C,-Cq alkyithiocarbomyl or C,-C; cycloalkylthiocarbonyl

5. S}-oxa_;olidjnone free amine (IX). (S)-oxazolidinone free Me (IX) then is acylated
with an appropriate acylating or thioacylating reagent, such as an activated acid, acyl
halide, §cyl anhydride, or dithioester, under acylation or thioacylation reaction
conditions well known to those skilled in the art (see Examples 14 and 16, and WO
00/32599), to produce an (S)-oxazolidinone (X) or (XD product, respectively.

10 : Alternatively, the transformation from compound (II) to compound
(X) or (XI) can be accomplished as a one pot process without isolating amine (IX). It
is preferred that the acylating or thioacylatin g 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;~Cg 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.

4.




20 25 -23 3 1 /BAR 20G WO 02/32857 PCT/USQ /32478 Scheme 7 0 Rl ~IN Q
JOR 111 OO R 'NHRs IXX R5 =C-Cs AylcarborMor C, -Ce 3! h.u][h
cyclo*}1cgy (F . R5 = C -Ce aNg, 1Utca bon | or Cl1-C cycbal kyl fltcarbanyl
5 (S)-oxazo 92'c;;%none free amne (I1X). (S )-oxazolidinone frBeT/HRMHEITE X) then
Is acylated wth an appropriate acylating or thioacylating reagent, such as
an activated acid, acyl halide, acyl anhydride, or dithioester. under--

acyl ation or thioacylation reaction conditions well known to those skilled
in the art (see Exanples 14 and 16, and WO 00/32599), to produce an
(S)-oxazol i dj respectively. 10 Alternatively, the
transfornatlg"r%ﬂgﬁém ctg%%éﬂ%b(eﬁ'ﬂ?ﬂ%o conpound (X) or (XI) can be

acconpl i shed as a one pot process without isolating amne (LX). It is
preferred that the acyl ating or thioacylating agent is selected fromthe
group consisti ng of amet ‘é{mmram@ﬁﬂmtcbmmammbsuurmsahdmmdmt@(ﬁaz , an

activated ac ural o rmula RS X I thi oester of the
structural formu 8“%‘%(@'5')’@5 “mpye %‘?‘r&“ﬁd?@'e?% cal Whensplymbprirs C) - cs
cycl oal ky$ caafearyd, thétatioh ofbdivédidied aE@{rcﬁ CGWh

cycl oal kyl t hi ocar bonyl, and X i s hal ogen su? SN enthe solubility of

a solid m a Solvent is used the ratio of the sohd to the solvent is welghtf volume
(wt/v). Reactions with moisture sensitive reagents were performed under 2 nitrogen
atmosphere. Concentration of volumes was performed by reduced pressure rotary
evaporation. Brine refers to an aqueous saturated sodium chloride solution.

10 Chromatography (column and flash) refers to purification/separation of compounds
expressed as (supj:)ort/ eluent). It is understood that the appropriate fractions are
pooled and concentrated to give the desired compound(s). ngh performance liquid
chromatography (FIPLC) analysis was iacrforrned using a Dionex DX;SOO system with
UV detection at 229 NM. Thin layer chromatography (TLC) was performed using

15 ‘j 250 micron Analtech silica GF plates. CMR refers to C-13 magnetic resonance

| spectroscopy, chemrcal sh1ﬁs are reported n ppm downfield from tetramethylsx]ane
(TMS). NMR refers to nuclear magnetlc Tesonance spectroscopy. "H NMR refers to
proton nuclear mzrgneuc resonance spectroscopy, with chemical shifts reported in ppm
~ downfield from TMS. [ 1)%p refers to the angle of plane polarized light (specific

20  optical rotatmn) at 25°C with the sodium D line (589 A). Mass spectromotry (MS) is
expressed as m/e, m/z or mass/ charge unit and is obtained using electron impact (EI),
chemical ionization (CT) or fast atom bombardment (FAB) techniques. [M+H]" refers
to the p_ositive ion. of a parent plus a hy;drogen atom. Retention time {RT) is in
minutes and refers to the ehrtion time 6f the compound aﬁer injection. IR refers to

25  infrared spectroscopy. FTIR refers to Fourier Transform IR.

25



arylsulfonyl. It is preferred that the acylating agent or thioacylating
agent is used in conjunction with a base, such as a tri(Cl-C5 al Ky] )"'ﬁ?n'lﬂﬁe
It is noreWoexssed that R5 is acetyl and X is d. Sp@Cifhﬁéﬂlh%,”Jk}?

nore preferred that the acylating reagent is an 20 acyl anhydride gi nost
preferably the acyl anhydride is acetic anhydride. -24 3 1 VAR 29C1 WO

02/ 32857 PCTI USOI / 32478 Ceneral Methods and Definitions Reagents were ~
obtai ned from conmmerci al sources and used without further purification. Al
tenperatures are in degrees Centigrade. Wien solvent pairs 5 are used, the
rati os of solvents used are volune/volunme (v/v). Wen the solubility of a
solid in a solvent is used the ratio o the SO|Id to the solvent is weight/
volume (wt/v). Reactions wth noistur Sve reagents wer-e perforned
under a nitrogen atnosphere. Concentratr on of vol unes was perfornmed by
reduced pressure rotary evaporation. Brine refers to an aqueous saturated
sodi um chl ori de sol uti oﬂhe]ﬁﬂdhm@tﬂgd%pié@ﬂé#ﬁﬁeﬁ&duf)b o°’ust 0
purificati n/setggratdgon f comm . expressed as (support Iuen%l
under st ood” t h&? PEEPER aWPEﬁBrOﬁﬁéOS@%Bweam @nd @eorbat ed to

gi ve the desi @&Fg ) iguid chtomatQgraphy (HPLC)
anal ysi s was F:er rmed u5|2 ggbﬁgﬁéﬁ&r 0 %%Pg#f%rwﬁ&g%?%@ht
229 NM Thin Mywhmaaﬁhgsmﬁwd(ﬂﬁ@m\ﬁﬁlﬂebéﬂkgﬁﬁg ggﬁ%gron
Anal tech sili pl at es. CIVR refers to G 13 magnetic esonance

spect roscopy, %ﬂ! P%W%@d@dormcppmcmmﬂndMMues

t et r.amet hyl si |l ane (TI\/IS). NVR refers to nuclear magnetic resonance
spectroscopy. 'H NVR refers to proton nuclear nmagnetic resonance
spectroscbpy with chem cal shifts repaXxgdppraem downfield from  TMVS. [
lj2'o refers to the angle of plane polartzed rrght (specific 20 optical
rotation) at 25C with the -sodiumD |ine (589 A). Mss: spectromotry (Ms) is
expressed as me, mz or mass/ charge unit an is obtained using el ectron
i npact (El)., chemical ionization CI) or fa tom bonmbar dnent ( FAB)
techni ques.- [MrH) + refers . to thegg arent pl us a hydrogen
atom Retention tinme (RT) is in refers o the elution tinme of
t he conmpound after injection. IR refer

: Preparatmn of N-Carbomethoxy—3-ﬂuoro—4-morphohnylamlme (Compound I, R
15. =3-Flu oro-4-morpholmylphenyl)

Step A: 3-Fluoro-4-_morphohnylaniline

3,4-Difluoronitrobenzerie (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-




25 infrared spectroscopy. FTIR refers to Fourier TransformIR WO (i%g?ﬂ;
EXAMPLES 3 11 Fi cR 20NN PCT/ USQ /32478 The foll owi ng detailed exanpl esith ¢
descri be epare the various 5 conpounds and/or perf t he vari ous
pr ocesseshg 0%/&2683? nvention, and are to be construed as ner é'lcﬁ{"ﬁgoll’aéfff‘ative,
and not limtations of the preceding disclosure in any way whatsoever.
Those skilled in the art wll recognize appropriate variations from the
procedures both as to reactants and as to reaction conditions and

techni ques. 10 EXAMPLE | Preparation of

N- Car borret h : | A ARk | Rl 15 =
3 or o 4. rugns (6utnd;, HcpinR teig B dkd tofic SRS fhe reoullann sy
3, 4- Di f | uor orvohcammteriamelef Rdudédtprgssusiss Hepbane(B0) mipwasstidied, 4rd the 20 mi xture

of norpholine (60.0 m_ 688 nool , 4.34 eq) in THE (30 m) at -14C. The
m xture was %‘%wﬂ%t%b%ﬁ%@dqr cahpresairpavashed withtepahorand hr. A

) - vs. . addedar B engREUERALR, HPTClomtofor Phise 483 Pl mot g RO 7
separateds arC-StdolummauekilispipbasacuonitiiRHSImYY, trivthylhtiRe1 890!y hid a%ri]iger
u

organi c phase washed with 25 water (315 nml), then concentrated
reduced pres<GiE(1-3funband water ofisptficient ameunt-to shakedC009 oL, flomeratedddd, f ol | owed

by pal | adi umgpean 9 t 3. 0444 |, ..0.00469
eq), and the m xtu}g@mﬁé{sﬁég’*’é%?% 4}@)3&5\%%083%32%. 3 %’fﬁ%’ééﬁ&ﬁg@mﬁ%&( 40 -
psi) was appldspd: 286-298, 3180.0e3] 5\4@3,lsﬂssaensahamof;wﬁ?(pg}i&ine-ﬁ » gRtal yst
then was renoved by filtration under reduced pressure, and washed With -26 3
1 MAR flC vxé?o@/,éééé’x, Por$3,481.2821808Q, d4@idBend 557.#2) . Reptane (150 nil)
added to e filtrate and the resultant slurry concentrated under reduced
pressure. Heptane (300 m) was added, and the

Step B: N-Carbomethoxy-3-fluoro-4-morpholinylaniline (Compound I, R' = 3-
Fluoro-4-morphelinylphenyl)

3,4-Difluoronitrobenzene (24.967 g, 156.94 mmol) was added to a
15 mixture of morpholine (60.0 mi, 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 mi)
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 mi) and methano! (60 ml) were added, followed
by palladivm 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 PSI) 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 m1). The mixture was cooled
. 102°C, and a mixture of aqueous potassium carbonate (47%, 17.1 ml, 85 mmol, 0.54
eq) and water (150 ml) was added. Methyi chloroformate (16.4 ml, 212 mmo], 1.35
- €q) then was added while maintaining the temperature at about 3-3.5°. The resultant
slurry was permitied to warm to 20-25°C, then stirred 17 hrs. The mixture is warmed
30 to75° 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 mi cooled to 5°C), and dried to
27



precipitate collected by filtration under reduced, pressure, washed ;
heptane, and dried to give the title conpound, HPLC. (stationary pmlse" @P
4.6 x 250 W@ 0232853x RX 5 C-8 colum; nobil e phase is acetonptTSeI/$268% ),
triethylamne (1.85 nil) and acetic acid (1.30 m) and water of sufficient
amount to nmeke 1,000 m; flowrate = 3.0 m/mn; LTV detection at 254 mm)
RT =1.08 min, > 99.3 area); 'H NWR (Pyridine- d5) 6: 2.95-2.98, 3.80-3.383,
5.38, 6.68, 6.78 and 6.90 ; CMR (Pyridine-d5) 52.43, 67.33, 103.31, 110.63,
121.29, 130.80, 146.23 and 157.72.. 10 Step B: N Carbonet hoxy- 3-

| uor o- 4- mor phBivaGPEpoRRG S WhstetoR 3I-ﬂUCRD-4=nIBrph9huﬂpbenM L@ iisilicagélpheny| )

3,4-Difluoronitrobenze 4. 96 ed to a 15 mxture
of norpholine P 8‘8“”60 qg%%g ﬁﬁlﬁ dgl?’%%% mm% (CBEL) P, 8.03,

m xture was p t tyhe for
/2 hr. Am gzirsej%? GE:TSt \re?sz:frg??ﬂi?rgno yd ﬂg 5‘73&2% %gsiv”é‘ggﬁ
wat er (365 ml )119%@0; 13828d138.71H 164,00 0155 20t exot hermto 28. The phases were
separated, .and the aqueous washed with toluene (95 m ). The organi c phases
wer e washeé with water 20 (315 m ), the aqueous back wash extracted with
toluene (95 nl), and concentrated undgs pressure. Toluene (76 ml)
and net hanol (60 m) were added, follo 1 | adi um on carbon (5% 50%
wat er. wet, 3.1370 g, 0.7371 nmol, 0.00470 eq), - and the m xture sealed in a
Parr shaker. Hydrogen pressure (40 PSI) was applied and naintained while
agitating for 4.5 hrs. The catal yst then was re d by filtration 25 under
reduced pressure, and washed with toI}Le\ne 00 ). The m xture was cool ed

to 2C, and a m xture of aqueous poOtassi WF énat e (47% 17,1 m, 85 mol,

0.54 eq) and water (150 nil) was added. hyl chloroformate (16.4 ni, 212
mol, 1.35 eq) then was added while naintaining the tenperature at about
3-3.5: The resultant slurry was permtted to warmto 20-25C, then stirred

17 his. The m Ri¢patation VR : ed 0
46, hept ang (Bmm_ﬁ%%ogﬁ:;ﬂ)ﬁoktﬁulrijg%ﬁ%]gsoleﬁiﬂ?%ﬁgbgbhﬁm preci pi tat e

collected by filtration d pressure, washed wth heptane (100 m
cooled to 5C) t hen vvat er ( 23)311:@&508' ed tr%o?p oling dr Led t cie L 12 0l 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 mi) 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
- t0 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 ;até =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
(CDCls) 6: 3.05, 3.86 and 6.78-6.89 ; CMR (CDCls) 50.90, 66.89, 113.11, 119.15,

I8




3 1 ~tAR 20C WO 02/ 32857 PCT/ US01/ 32478 give Conpound I, wherei Ny Ry {Lﬂﬂg
3-fl uor o- 4- nor phol i nyl phenyl, TLC (silica gel; nethanol/ rret hyl ene ¢hl"or'i
5/95) Rf wggz,gn@ne spot ) ; "H NWR (CDC13) 8 3. 03, 3. 76,],{_?.5'53@%/353”

6.87, 6.98, 7.27, CVR (CDCl 3) 51.18, 52.42, 67.03, 107.81 1
133. 25, 135.77, 154.07, 155.70. 5 EXAMPLE 2 F Preparation of

3- F7uor o- 4- " nor pbol i nyl phenyl i socyanate (Conpound VI, R = 3- 10 _
F7uor o- 4- nor phol i nyl phenyl) A m xture of 3-fluoro-4-norpholinylaniline
(Exanple 1, 12.01 g. 61.21 nmmol) in nethylene chloride (100 M) wasadded to
a mxture of 1200830 €2£.67,(127%3, Vas. 99ed) in
p- chl or ot ol uene (60 n1) over 15 gg%ﬁ%ﬁ?j‘% %fﬁ r%lt]/ézl ﬁ%%né'ea'iﬁ?e ?aflg?g
about -12 to @A 16#{e0Material was rinsed in W|th met hyl ene chl oride (30

m). The mixture then was warnmed to 130C under. atnospheric pressure with
concom tant distitlation of nethylene chloride, phosgene, toluene, and

hydr ogen chl oride gas into a caustic % The m xture was cooled to
25C. and filtered. The precipitate wa th methyl ene chloride (3 x
15 20 m )3 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 céhl edfed by filtration with reduced
pressure, washed wi th heptane, cool to -30C, and dried in a nitrogen
streamto give Conpound VI, wherein R "3 #9TbMo- 4- nor phol i nyl phenyl , HPLC
(stationary phase-is 4.6 X 250 mm Zor bax RX||25 C-8 colum; nobile phase S
acetonitrile (650 m), triethylamne (1.85 ﬂ1) and acetic acid (1.30 m)
and water of sufficient amount to make 1,000 m; flowrate = 3.0 m/mn; W
detection at 254nm) RT = 1.08 mn. Upon derivatizing as N

car bonet hoxy- 3-fl uor o- 4- nor phol i nyl ani | i ne by dissolving in nethanol; 'H
NVMR (CDC13) 8: 3.05, 3.86 and 6.78-6.89 ;,CWR (CDCl 3) 50.90, 66.89, 113.11,

119. 15, -28
- Preparation of tert-butyl (2S)-3-chloro-2-hydroxypropylcarbamate, alternatively

10 named N-((2S)-3-chloro-2-hydroxypropyl)(tert-butoxy)carboxamide (Compound
IV, R® =t-butyl, X=C]

900

To 'a slurry of (28) l-aﬁlino-3-chloro—2-prqpanol hydrpéhloride, (.750.3
£, 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 (5723 g, 5656 mmol, 1.10
€q). 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 shurry.
. 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 aque'pus 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) &: 5.08 (bs, 1H), 3.92 (m, 2H), 3.57 (bs, 1H), 3.55 (m, 1H), 3.42 (m, 1H), 3.24

-29.




Il 1 M,'( /005 WO 02/32857 PCT/ US01/ 32478 120.83,. 124. 67, 127.65, 138.06 and
155.40 ; M8 (El), mz (relative intensity) 222 (37) and 164 (100).3 EXARPILE
35C OHWNMQW¥32BYW O Preparation of tert-butyl PCT/US01/32478

(2S) - 3-chl or o- 2- hydr oxypr opyl car bamate, alternatively 10 naned
N-((2S)-3-chl oro-2-hydroxypropyl ) (tent-but oxy)carboxam de (Conmpound 1V, R3
=t-butyl, X=Cl) To a slurry of (2S) 1-am no-3-chl oro-2-propanol '
hydrochl ori de, (750.3 g, 5138 nmol) in nethylene chloride (2728 g) and

met hanol (435.4 ﬂ% at -13C mggb 15 added a sol ution of

di -tert-butyl tRcEibdrt (s, P 7H-DMR (6BD6s, 100 MHZ) 038.35))q), 43.90€6)46.67 ),
chloride (114 0 et hylam ne (572.3 g, 5656 mmol, 1.10 eq).
The resultanteigéﬂé»gpﬁéqgkgy?%éﬁsmarned and stirred. at 17-19C for | h. The
resul tant sol ution was concentrated under reduced pressure to a 2182 ¢
slurry. Toluene (959.3 g) and water (975.5 g) were added and the phases
separated. The 20 organi c phase was WEXAMPLER water (500 m) and the
aqueous segial back extracted with toluene (2 X 500 ml). The conbined

or gani cs re concentrated under reduced pressure to 1592 g. |sooctane
(5853 g) was added and the m xture see ed and stirred at 20-25 C for 17 h.
The precipitated product was col | e& ed vacuum filtration, washed with

i sooctane (400 g) and dried in a ni%+eé§9 streamto afford Conpound N, 25
wherein R3 =t-butyl, X=C, (1024 g, 95. T ™3 ®Ct® ention.tine = 8.2. mn
(15 meter DB5 capillary colum, 70C for 2 fin, then ranp 10C mn); 1H NWR
(CDC13, 400 MHz) S: 5.08 (bs, 1H), 3.92 (n¢ 2H), 3.57 (bs, 1H), 3.55 (m
1H), 3.42 (m 1H), 3.24 -29 WD 02/ 32857

10  Preparation of (1S)-Z-[(tert-butoxycarbonyl)amiho]-l-(chloromethyl)ethyl
. acetate, alternatively named N-((28)-3-chlore-2-acetoxypropyl)(tert-
butoxy)carboxamide (Compound V, R® =t-butyl, R*=Ac, X=CI)
To a solution of tert-butyl (28)-3-chloro-2-hydroxypropyicarbamate
15 (0.9928 g, 4.74 mmol) in THF (7 mI) and triethylamine (0.7303 g, 7.22 mmol, 1.52 .
eq) was added acetic anhydride (0.6023 g, 5.91 mmol, 1.25 eq) and N, N-dimethyl4- -
aminopyridine (0.00265 g, 0:0217 mmol, 0.0046 eq). Thesolution 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 mixmre 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;) 8:1.45 (s, 9 H), 2.11 (5, 3 H), 3.41 (m, 2 H),3.67 (m,2H), 4.79 (s, 1
H), 5.07 (1, /= 5.2 Hz, 1 H); “C NMR (CDCL) 20.92 (q). 28.33 (q), 41.43 (), 43.30
(1), 72.16 (d), 79.89 (s), 155.85 (s), 170.26 (s}; MS (EI) for CoH;sCINO, m/iz 251 M™;
[2)*p (-2, C= 1.0, methylene chloride); Anal. Calcd for CioH;13CINOQ,: C, 47.72; H,

30 7.21,N, 5.57. Found: C, 47.70; H, 7.17; N, 5.55.

-30-



3 1 MAR 2005 'PCT/US01/32478 (m 1H), -1.45 (s, 9H); 13C- NWR (CDC13, 100 MHz)
d 28.35 (q), 43.90 (t), 46.52 (t), 71.23 (d), 80:13 (s), 157.24 (s)i M&R 10k
EXAMPLE 4 {ohhi%sssd- Bu O 10 Preparation of

(1S)-2- (t‘grt—'i)%%xycar bonyl ) am no] - 1- ( chl or omet hyl ) et hyl  PEIEYSIE@2478
alternatively named N-((2S). 3-cbl oro-2-acet oxypropyl) (tert-

but oxy) car boxam de (Conpound V, R3 =t-butyl, R4=Ac, X-Od) To a sol ution-of
tert-butyl (2S)-3-chloro-2-hydroxypropyl carbamate 15, (0.9928 g, 4.74 mmol)
in THE (7 m) and triethylamne (0.7303 g, 7.22 mol, 1.52 eq) was added
acetic anhydride (0.6033 g, 5.91 mmol, 1.25 eq) and N, N-dinethyl -

am nopyri di ne (0.00265 g, 0:0217 mml, 0.0046 eq). The:solution was stirred
at roomtenperature for 3 days.. Tol uEXRAMPODEY and.saturated aqueous sodi um
bi carbonate (10 m) was added and the phases separated. The aqueous was
washed 20. wth a mxture of toluene (10 m) and THE (5 m) and the conbi ned
organi cs dried on magnesium sulfatg. The organi cs were concentrated under
reduced pressure to 1.6 g and hept@agye (7.3 g) added. After standing for 25
days at 20-25 C, a precipitate for Hept ane (10.8 g) was added and the
precipitate collected by vacuum filtrattonOwaPHed with heptane (10 m) and
dried in a nitrogen streamto give 25 Co und V, wherein R3 =t-butyl,

R4=Ac, X=Cl, 0.3803 g (31.9%: 'H NWR (4000 MHz, CDCl1l3) S: 1.45 (s, 9 H),
2.11 (s, 3 H, 3.41 (m 2 H, 3.67 (in, 2 H, 4.79 (s, 1 H, 5.07 (t, J=
5.2 Hz, 5H) 13C NWMR (CDC13) 20.92 (q), 28.33 (q), 41.43 (t), 43.30 (t),
72.16 (d) 79 89 (s), 155.85 (s) 170.26 (s); Ms (EI) for ClOH sCI-NO4In/z

2oL ) hacd A a8 e
glggl SCIBBIO 4 ZS g&mm (te ~buto car oxﬁl %&poﬁ?ﬁ %P:E%bl‘,

10 To a solution of tert-butyl (2S)-3~chloro-”-hydroxypropylcarbamate
(19.98 g, 95.29 mmol) in methanol (50.0 ml) at’ 13 °C was added hthlum 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 nih followed by metl;f,'lene chlon'de
| (200 ml) was added. The phases were separated and the aqueous washed with :
1§ ‘ methylene chloride (135 ml) The combined oreamcs were dried on magnesmm
sulfate and concentrated to au oil. Column chromatography on silica gel (0 to 4%
methano] in methylene chloride eluent) gave Compound I, wherein R® =t -butyl
' | X=Cl, as a white solid (14.26 g, 86.4%): m.p. 45-49°C; 'H NMR (400 MHZ, CDC15)
6:1.448 (s, 9H), 2.59 (s, 1 H),2.78 (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, 1 H),4.85 (s, | H); °C NMR (CDCls) 28.28 (q), 41.72
(1), 45.04 (1), 50.85 (d), 79.61 (s), 155.96 (s); MS (CI+) for CsH;sNOs m/z 174
M+HE)"; [0)2p (-13,C + 1.(}, 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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WO 02/ 32857 PCT/ USO /32478 EXAMPLE 5 NH -t-Bu 0.5 Preparation of t?rt uZtU yl
(2S) oxi ranyl met hyl carbamate, alternatively named N- Mo

[ ((2S) oxi man-023385) net hyl ] (tert-butoxy)carboxam de (Conpoundpdgysitaads butyl,
X=Cf) 10 To a solution of tert-butyl (2S)-3- chI or o- 2- hydr oxypr opyl car bamat e
(19.98 g, 95.29 nmmol) in nethanol (50.0 nm) at” 13 C was added lithium
t-butoxide (8.40 g, 104.9 mmol, 1.10 eq) while maintaining | ess than 22C
The m xture was stirred at 8 to 20C for 15 min and water (200 m) foll owed
by nethylene chloride (200 m) was added. The phases were separated and the
aqueous washed with 15 net hyl ene. chloride (135 m). The conbi ned organics
were dried on magnesium sulfate and concentrated to an oil. Col um

chromat ography on silica gel (0 to 49EXAMPIING i n nethyl ene chloride

el uent) gave Conpound 11, wherein R3 =t-butyl, X--Cl, as a white solid
(14.26 g, 86.4%: mp. 45-49C H NNR (400 MHz, CDC13) 8: 1.448 (s, 9 H,
2.59 (s, 1 H, 2.78 (t, J-4Hz 3@9(3 1 H, 3.20 (dt, J= 14, 6 20

Hz, | H), 3.53 (d, J= 15 Hz, : 13C NMR (CDC13) 28.28 (q),
41.72 (t), 45.04 (t), 50.85 d.b”@' 15 96 (js); MS (Cl+) for
CgH SNO8 mfz 174 (MtH)+; [a] 2D ( C liene chl oride); Anal.
Cal cd for C5H1I5NGB: C, 55.47; H, 8.73; N, 8 09 Founid: C, 55.17; H, 8.54;

N 8.00. 31-~S",R200 WO 02/ 32857 PCT/ US111/ 32478 EXAVMPLE 6 5 Preparation

of tert-butyl {(5S)-3-[3-fluoro-4-(4-norpholinyl)pheuyll-2-o0xo0-1, 3-

oxazol i di fi- 5-Briepasition mhhamg{(smgm 4-Forohattdy e -
mor phol i ny! ) wxaselidinyh nmﬁ,g Arbhgndte ¥Cb mgh:gp 3_&}“)1” y2-bxo-13

4
[ 3,51 vor o & edorpaghpgORecpyay om © 261 10 pISHTHETRYT ester
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-butyl (2S)-chloro-2-
... hydroxypropylcarbamate (Example 3) (0.7011 g,3.344 mmol, 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 wt% solution, 6.37 mmol, 2.40 ec_;). 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), wéx_er
(10 ml) and methylene chloride (12 ml) were added and the phases separated. The
aqueous layer was washed with methylene chloride (12 mI) and the combined
organics dried on magnesium sulfate and concepfrated to an o1l (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, R*=t-butyl. HPLC retention time = 4.97 min

"~ (column = Zorbax_SB-CS 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: tri'ﬂuoroacetic acid; B= 949:50:1 water: THF: trifluoroacetic acid). An
analytical sample of Compound I, 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) 5: 7.43
(dd,J = 14.4, 2.4 Hz, 1H) 7.09 (dd, J= 8.8, 2.0 Hz), 6.92 (t,J=9.2, 1H) 5.11 (bs,
1H), 4.73 (bs, 1H), 4.00 (¢, /= 8.8, 1H), 3.86 (t, J= 4.4, 4H), 3.80 (t, J = 6.8, 1H),
3.50 (m, 2H), 3.04 (t, J=4.8, 4H), 1.41 (s, 9H); "C-NMR (CDCl3, 100 MHz) d 28.25
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hydr oxypr opyl carbamate (Exanple 3) (0.7011 g,.3.344 mvol, 1.26 eq) in DW
(1.7 m) in an ice bath was added a solution of lithiumt-= butOX|de I n THE
(2.82 g OWoafd/z2sk8. 1 Wwtio solution, 6.37 mmol, 2.40 eq). T g%gi@ﬂ 2005
solution was allowed to stand at 20C for 44 hours (HPLC s ovved

conversion after 20 hours and 97.8% 15 conversion after 44 hours). Saturated
aqueous ammonium chloride (5.0 m), water (10 ml).and nethyl ene chloride
(12 mM) were added and the phases separated. The aqueous |ayer was washed
wi th nethylene chloride (12 m) and the conbined organics dried on

magnesi um suig) 2432 R 49 51.08 g, §Q ﬁB@IHz 86.45 ! standard
HPLC showed §tq‘%e oi Ia?o ?gﬁ('?gl n 0%9 &; G)g z%on) mmgtv)merel n 20
R = 3-fl uor 8%3Q Wdyde-pTidbilgyH2)phbh§3 ( dRﬁc;-t Blﬁ%/HZ), ﬂ-lFﬂ..S?: (C’et dnt FD3He =

4.97rrin (c ron e-20
m/mn, grad?&eyn[@(sg?&t b@?fﬁr’ﬁégf‘g (Qé %@gﬁé js@v%@,ﬁ%%%s 3 =
969: 30: 1 aceponid 5. THF
trifl uoroacet‘lpll(‘:I alczllh) 36 36%5&%?? pﬂﬂgﬂﬁﬁp\{egngcpé%g 355&&%%@(%@3’?&?

3hf | uor 0-%4- (36 @ﬂﬁﬂohcehgmtqi@e;mﬁl, CﬂB&forZF.gﬂgm-‘)Ng,ﬁg a@ljﬁt’ﬁﬁi%{blﬁlﬁpNyWGﬁ I
chr'omat ogr ap| e/ _hexanes el uent ad the follow ng physica
properties: %m&&%i@fé“fﬁm NR-32cDC13, 400 MHz) 8: 7.43 (dd, J=14.4, 2.4
Hz,” 1H 7.09 (dd, J= 8.8, 2.0 Hz), 6.92 (t, J= 9.2, 1H 5.11 (bs, 111),
4.73 (bs, 1H), 4.00 (t, J= 8.8, 1H), 3.86 (t, J= 4.4, 4H), 3.80 (t, J = 6.8,
1H), 3.50 (m 2H), 3.04 (t, J=4.8, AXAMPHE 7S, 9H) 13C-NMR (CDCI 3, 100
MHz) d 28.25 -32 WD 02/32857 PCT/ USO432IW 2005 (q), 43.27 (t), 47.53 (t),
51.03 (dt, Jc.F = 3.02 Hz), 66.95 (t),.71.99 (D), 80.19 (s), 107.50 (dd, .
Jo-F = 2K 16 Hz), 113.93 (dd, JCF = 3: 02 Hz), 118.83 (dd, Jc_F =4.03 Hz),
133.18 (sd, JC F =11.07 Hz), 136.45 (sd, Jc-F = 9.06 Hz), 154.29 (s), 155.55
(sd, Jc-F = 241.50 Hz), 156.30 (s)._M5 (kl) mz (relative intensity) 395
(1Q0), 339 (85); [a]250 5 36o( bonitgpile), Anal Calcd for

C1OH26EN305: C. 57.71: H, 6.63—N X® 63~ found: C{57.63: H 6.81: N
10.32. EXAWPLE 7-10 .. SIS —ﬂ—"}' .

Alternative prepfnl:ation of tert-butyl {(58)-3-[3-ﬂuoro-4(4-mor!)holinyl)phenyl]-
2-0x0-1,3-0xazolidin-5-yl} methylcarbamate (Compound ITI, R’ = 3-fluore-4-(4-
15 morpholmyl)phenyl, R™=t-butyl). -
| To a slurry of [3- ﬂuoro-4(4-morphohnyl)phenyl]carbannc acid
phenylmethy] ester (Examplg 1) (1.0039 g, 3.039 mmol) and tert-butyl
(ZS)oxiranylmethylcarbamate (Example 5) (0.653 g, 3.77 mmol, 1.2.4 eq) in THF (1.5
20  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 chioride (3.5 ml).
The combined organics were dried on magnesium sulfate and concentrated to an oil
25  which was shown to contain 1.03 g (85.7%) of Compound III, wherein R! = 3-fluoro-
4-(4-morpholinyl)phenyl, R%t-bufyl, 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
acetomitrile: THF' trifluoroacetic acid; B = 949.50:1 water: THF trifluroracetic acid).
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{(5S)-3-[3-fluoro-4(4-norcholinyl)phenyl]- 2-oxo-1, 3-oxazolidin-5.%,

met hyi car bA¥@0¥328&bnpound 111, R = 3-fluoro-4-(4- 15 nor pholpgwyiismness! . R
=t-butyl). To a slurry of [3-fluoro-4(4-norpholinyl)phenyl]carbamc acid
phenyhnet hyl ester (Exanple 1) (1.0039 g, 3.039 mmol) and tert-butyl
(2S) oxi ranyl nmet hyl carbamate (Exanple 5) (0.653 g, 3.77 mmol, 1.24 eq) in T1IW
(1.5 20 mM) at OC was added a solution of lithiumt-butoxide in THE (18.07
w% 1.735 g, 3.92 mol, 1.29 eq). After standing 2 days at 20-25 C,

net hyl ene chloride (5.0 m), then aceEXAMPLE80.35 nl, 6.11 mol, 2.01 eq)
followed by water (3.5 nml) was added. The phases were separated and the
aqueous washed with nmethylene chloride (3.5 nm'). The conbi ned organics were
dried on magnesi um sul fate and concentrated to an oil 25 which was shown to

contain 1.03 g (85.7% of Conpognhd II! whéirein R = 3-fluoro-
3

Al ternative preparation of tert-butyl 11 Jf,R 2005
A ) A

4- (4-nor phol i nyl ) phenyl, R3=t - But §its edt & nal ostandard HPLC. retention
time = 4.06 mn (colum = Zorbax SB C3 3. 'Nchrgln %5 X 4.6 mm flowrate =
2.0 M/mn, gradient elution from30:70 A-B to : - B over 15 mnutes; A
= 969:30:1 acetonitrile: THF: trifluoroacetic acid; = 949:50: 1 water:

THF: trifluroracetic acid). -33 31 MR 2005 WO 02/ 32857 PCTI USO / 32478
EXAMPLE 8 n O N5 Alternative preparation of tert-butyl
{(5S)-3-[3-fluoro-4-(4-norpbolinyl)phenyl]-

2- ox0- 1, 3- dxaAdreraativepreparation of teat-batyl t55)-Go3pNuerd-d-(4-mdEphaliny)phenyl)-

3- f I uor o- 4- ( 4-2-exwhB3aixanglidinkSpl} netiylcirbauiat lCJﬂfauﬁd’ ! ROE: Rhuoro4-(4-

[ 3- f | uor 0- 4- ( 4nowpheliaki lﬂ:ﬁ?ﬂjk 1 bamic acid 10. phenyl nethyl ester,
(Exanple 1) (0.1646 g,y)g.4 8 mmlﬂ)lﬁglr)ld (1S)-2-[(tert

0 606 mol 1 22 eq) i ARPHERLE Sudth e A EnRlE BB b ol
1.22 eq) 40 QBempimetinyd ested, (ExinugTe 1) (0.16%6 £©.498 - H83H a4 (Isy L4l . 2. 21
ea). e SOl Uy R yeabonyl)amino]-1-(chloromethyl) cthyl 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 wasadded The mixture was diluted to 250 ml total volume with methanol. The
resultant solution was shown to contain 0.186 g (94.6%) of Compound ITI, 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
mi/min., gradient elution from 30:70 A:B to 90:10 A:B over 15 minutes; A = 969:30:1
20  acetonitrile: THF: trifluoroacetic acid; B= 949:50:1 water: THF: triﬂuoroac':etic acid).

EXAMPLE 9



allowed to stand at 20-25C for 18 It Acetic acid (0.057 m, 0.996 muol, 2.00
eq) 15 was added. The mixture was diluted to 250 i total voI une vmsqhu 100

met hanol . {?ﬁzfﬁ%ﬁ?‘“ t ant soI ution was shown to contain O. 1%?7%?’?2 699 of
¥

Compound | erein R = 3-fluoro-4- (4 not phol i nyl ) pheny ut yl
external standard HPLC retentlon time = 4.10 mn (colum = Zorbax SB—CB
3.5 mcron 150 X 4.6 mm flowrate:2.0 m/mn., gradient elution from
30:70 ASto 90:10 A'B over 15 mnutes; A = 969:30:1 20 acetonitrile: THF:
trifluoroacetic acid; B = 949:50:1 water: THF: trifluoroacetic acid).

EXAMPLE 9 - 346k AdiodstRértd §)-R draZ588nky g_of
St o b x
4- (1, 1-di oxob“e ) q@'adtzrﬂ'l fingenrhisaxh R =t B’Jbutyl) 5 To a
slurry of isobutyl 4-(1,1-di oxohexahydro- 1A, 6-thi opyran4-yl)-3-

f1 uor ophefyl car bamat e (To e6RTrygpf isdbatyl m(le}dlomiréxamydre-bmf-yﬁmﬁ)&ﬁ)A%‘lpm or o- 2-

P bk i ol o il
2t 20-25 C f%ﬁﬁ oA (i $07603%, Flotb ol 124 ) BYBTE b e
(5 nm), wat erm[5n ah jcechath Wwadﬁed ligHiGm tFBu)om&Em’HdEQIZB m% BSlutioe @ Pi65aL €

col l ected by uum ratl washed with water (13 and tol uene
(10.2 g) and %2‘? l'nié5 M@Waﬂwd@% for B7 b. iedyenen R

4- (1, 14 =t -hutyl,
1.1507. g 3 ﬁwﬁﬁ@ﬁ Aq#?" HBM{& %*M%%ﬁ%ﬁgﬁﬁﬁaﬂﬁﬁ%ﬁ@una cs8
5 15 micron, thbhGvete Ad@edrandfthaptecnpitete%oaerﬁcdfbj Vacumdfi et 6N twahed Wah watgm .

40: 60 A'B.to é%o 0 AS over 15 mnutes; A = acetonitrile; B = water). .
EXAVPLE 10 0 @8-2 ) and toluene (10.2 g} and dried in a nitrogen stream to afford Compound III,
wherein R = 4-(1,1-dioxohexahydro-1A° -thiopyran-4-yl)-3-fluorophenyl, R*=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 mV/min, gradient elution from 40:60 A:B to

100:0 A:B over 15 minutes; A = acetonitrile; B =water). .

'ﬁ‘.

EXAMPLE 10
O
O
- F _ \_*LH_NH__lL_O__*__

Preparation of tert-butyl [(55)-3-(3-fluoro-4-tetrahydro-2H-thiopyran-4-
ylphenyl)-z-oxo-l,3-oxazohdm-5-yl]methylcarbamate (Compound II, R’ =
fluoro4-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-chioro-2-
hydroxypropylcarbamate (Exarnple 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.
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Preparation of tert-butyl ((5S)-3-(3-fluoro-4-tetrabydro-2H-thiopyran-4-

yl phenyl ) - 2- oxo- 1, 3- oxazol i di n-5-yl | net hyl car banate (Conpound | H, R} MARHLH
f1 uoro- 4-t 3Q 828%5%- 2H-t hi opyr an- 4-yl phenyl, R3=t-butyl) 25 POI/BSU3I3e47BY Of

i sobutyl 3-fluoro-4-tetrahydro-2H-thi opyran-4- ylphenyl carbamate (0.9142 g,
2.936 Mol ) and tert-butyl (2S)-3-chloro-2- hydroxypropyl carbamate (Exanple
3) (0.7676 g, 3.661 mmol, 1.25 eq) in DMV (1.80 m) in an ice bath was added
lithiumt-butoxide in THE (18.07wm % solution, 3.31 g, 7.46 mol, 2.54 eq).
The m xture wgs_allowed to stand at 20-25 C for 1 day. -35 WD 02/32857 3 1
~" AR 2005 P pauseis ammapum chlonids dd i), yyater (P o) and methydeneshiande wat er

(5 M) and ne | ‘ arated. The
agueous was washe widtcafill h(r?fié% ﬂ%sgne %é%%g?ﬁ] dﬁg{b?' fé‘ﬁ%v%l’{g%ﬁgil ﬁ@ﬁ’clgﬁ%‘?ﬁgﬁ

organi cs dri edhloridengitad) arm thekcbmbined bobabnaiicd®n mMignesiam adfes Toluddq20
organics and the solaéi on concentrated under reduced pressure to 5 give the

Conpound | | |, Dih¥asadded tothgorganiss gnd thesolution soncenated iunger reducedypiteisaratho,

R3=t - butyl § HR | ' = £, ' I = ph nex Lyna .C8, 5
moron 150 B BECHRNa i Tndsin &) o R B O Fros b Aeeat & e
tP 0 '100; 0 A Bflﬁzsbu@ﬁ}mmmsliﬁdh #m@ et Piiih (¢ol@in B phedGthefiox Lk ERAVPLE 11
reparati on or pnenz

| .
4-[4-((SS)- 51%9@&153&%6»@% i ratemi2{snkiming gradient gution from 40:60 A:B to

1, 3- oxazol i di : -1l nyl] - 1-pi.perazi necar boxyl ate (Conpound 111,
RL 15 =3-f| ugpéwfﬁﬁ%éﬁg@%%%cér b%‘?ﬁt/%lig%’a%i'&aﬁﬁ;i nyl ] phenyl ,
R3--t-butyl) To a slurry of 4-[2-fluoro-4-[[(phenyl net hoxy) carbonyl ]

am no] phenyl ] -1 - pi perazi necar boxylic aci-d phenyl net hyl ester (552.5 g, 1.19
mol )  and 1iéert-butyl (2S) - 3- chl or o- 2- r&&é&&&bﬂd&yl carbamate (Exanple 3)
(460.8 g, 2.38 20 nol, 2.0 eq) in DVF (925 m ), - nmethanol (96.4 nm, 2.38 nol,
2.0 eq), hexane (451 m) and toluene (537 nm) was added a sol ution of
lithiumt-butoxide (285.5 g, 3.5%Z mgpl, 3.0 eqp in hexanes rinse (1326) m

over 1.5 hours while maint @x@\@bﬁﬁhﬁlﬁg@g'qko o
‘ : s
_ . ] . . F \__k_NH_JLO_I.‘ ) ‘

Preparation of benzyl 4-[44(58)-5{{(tert-butoxycarbonyl)amino}methyl}-2-oxo-
1,3-oxazolidin-3-y1)-2-fluorophenyl}-1-piperazinecarboxylate (Compound III, R
15 =3-fluoro-4-[4-(benzyloxycarbonyl)-1- piperazinyl]phenyl, R*=t-butyl)

To a slurry of 4-[2-fluoro4-{[(phenyimethoxy)carbonyi] :

amino]phenyl}-1-piperazinecarboxylic acid phenylmethyl ester (552.5 g, 1.19 mol) "
and tert-butyl (25)-3-chloro-2-hydroxypropylcatbamate (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) m! over 1.5 hours while maintaining about 15°C and
foliowed 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 methano} (290 ml) and to the combined lower
phases added methylene chloride (1300 ml) and water (1360 ml). The phases were
separated and the upper phase washed twice with methylene chloride (300 mi). The

combined lower phases were concentrated under reduced pressure to 2000 ml and
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foll owed by hexanes rinse (50 ml). The m xture was then stirred at room
tenperature overnight at 20-25C. The mixture was cool ed to 0C and &detirdrs
acid (142. 8 25 noles, 2 eq) added. Methanol (290 m d and

t he phases\%separgae;?ed The upper phase was washed twi ce w t%d?@?‘”gﬂ (290
m) and to the conbined | ower phases added net hyl ene chloride (1300 m) and
water (1300 nml). The phases were separated and the upper phase washed tw ce
with nmethylene chloride (300 mM). The conbined | ower phases were
concentrated under reduced pressure to 2000 m and -36 WO 02/32857 31 MR2UL

PCT! USO1/ 3247 eiRhFSSD 1 3 Bidoh, 148 e el BSncBbtudd 6> Y50 ORREBIR 0 10

1500 m and tol uene (630 nil) and water xanes

(550 m) were(t’éﬁdnld ansd wvater (6sﬂmhl)tddﬂed; buerrly he Glexankst (650 fal pweresiddéd sigwly Sh.
The preci pitat coI | ect ed vacuumf| Itratlon and washed wth water
and hexanes. ?‘WE‘“\/\B pas pEeipitate was Pollpctaddyt i | trat e.

Bot h d dried und
rgducéé"ﬁfeﬁﬁre%ﬁfgﬁ%ﬁ%ﬁnﬁg&% qﬁhﬁ’vﬂﬁ%a%&e# o YA e o s dileSiea "
4- [ 4- (benzy| ouyeracdmsentidting/the fitres. aBbh)GrdpaeetY kritufibsd wmstcuid,métﬂﬁ tehuityi8. 2%
'H NVR (400 MHz, CDC13) 5:1.405 (s, 9H) 3.004 (s R§G=3(,J55

Hz, d 11) 3. stherapd undep redpead) pressussrto(give Gempound. thm)sre:m fiyord= 7

0 690 i1, Tl fgsbnithy Pyt ﬂ%*—bw%@%@@h 20 AR5 o7

(d, J= 4 Hz, (1406)1\41{1, é:bmq;ia 114052(s, 941)@0@4&124 - I siqfr(mpgestzl@n of

tert-butyl {(58) 3-[3,5-ditluoro-4-(4-thi om)rphoT | nvI ‘pbenyl
oxo- 1, 3- oxaonFcﬁHZ&m}M? Elylleérlia,r%}, 3 &ofypbaids, [11H), R99t, J—9Hz 1 H),

oot 5885, S R TR A e, FS PR 13 i 4 8"

| d t b | h d2r b | 3
?gn egaoag, 3er21§hn%p 7??%"23?’?‘”&{ xwr‘ﬂ@r?ﬂﬁéddﬁﬁ‘?afﬁﬁl(ﬁj(anp e. 3)

EXAMPLE 12

. )
SCN@LNJLoj o
F \_K—.NH—Lo—{—

15

Preparation of tert-butyl {(58)-3-[3,5—d1ﬂuoro-4-(4-thlomorphnlmvl)phenyl]-z-
oxo-1,3-oxazohdm-5~yl}methylcarbamate {Compound IlI R' =3,5-difluoro-4-(4-
thiomorpholinyl)phenyl, R’ =t-butyl) '

20 To a solution of benzy! .3,5-diﬂuoro—4—(4—tfﬁomorpholinyl)phenyl~

carbamate (0.953 g, 2.61 minol) and tert-buty! (28)-3-ch]dm-Z-hydroxypropyl-
carbamate (Example 3) (0.690 g, 3.2§ mmol, 1.26 eq) in DMF (3.4ml)at0°C was
added a solution of fithium t-butoxide in hexanes (1.0 M, 6.26 ml, 6.26 mmol, 2.40
¢q). The mixture was stirred for 1 day at 20-25"C and DMF (0.5 ml) added The

25  mixture was partitioned between aqueous ammonium chloride and methylene '
chloride. The aqueous was washed 6 times with methylene chloride, dried on sodium
sulfate and concentrated to a brown oil. The reéixlting oil was purified by column

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




added a solution of lithiumt-butoxide in hexanes (1.0 M 6.26 m, F, 208
mmol, 2.40 eq). The mxture was stirred for 1 day at 20-25 C and é!\}F %) g
m ) added. Whex3285Ti xt ure was partitioned between aqueous ar E%# sgﬁéorl de
and net hyl ene chloride. The aqueous was washed 6 tinmes with e y

chloride, dried on sodium sulfate and concentrated to a brown oil. The
resulting oil was purified by colum chronmat ography (ethyl acetate/ )
hexanes/ net hanol el uent) to af ford Compound 111, -37 3 1 MAR HE WD 02/ 32857
PCT/ USOI / 32478 wherein R = 3, S-difl uoro-4-(4- th| onor phol i nyl ) phenyl ,

R3--t-butyl, WhesmE —(Mi-d%uoro-&(mmmngﬁbhdﬁ;@ én I&&Jﬁaﬁtﬁﬁ)w 3 oy
S SRR %Eﬁgﬁdshwm . 4

J= 9 Hz, Iy J =11 H VS
(ESI +) for o Shs gmm@%&éb’%ﬁm@ é»] rz&ﬁ&ﬂ%ﬁﬂ@. AH),,HQ (t,FBV
NN-O-} N O 0=A Hf) A

{(5S) - L Wy eltangfﬂzﬁhenw ]bjulz()ﬂ 150,494 (m, 1 H),7.10(d, /=11 Hz,
oxazol i di ?fii)n@fén &‘aﬂizs%@b@asmzl4ww+m , 453 (M) b- 443-

t hi et anyl )phenyl ‘R3=t - butyl) 15 To a sol ution of benzyl

3-fluoro-4-(3- th| et anyl ) phenyl carbamate (0.406 g, 1.28 mmol) and tert-butyl

(2S) - 3- chl or o- 2- hydr oxypr opy! car bamatga é@glﬁ)ﬁa 3) (0.322 g, 1.54 mmol, 1.2

eq).in DV (1 n) in an ice bath was lution of lithiumt-butoxide

|n THE (1 M 3.1 mM, 3.1 mol, 2.4 eq): The resultant solution was stirred
roomterrperature for 1 day. The m xture was partitioned 20 between

aqueous amoni um chI ori de and t hylene c Ior| de. The "agueous was

“K_N,,_LL_

10 Preparation of tert-butyl {(58)—3-[3-ﬂuoro—4—(3 thietan
- ¥)phenyl)-2-0x0-1
oxazolldm-s-yl}methylcarbamate (Compound III, R = 1-ﬂuoro-£|—(3- ol
thnetanyl)phenyl R® =t-butyl) '

15 To a solution of benzyl 3- ﬂuoro—4—(3-th1etanyl)pheny1catbamatc
(0. 406 g, 1.28 mmol) and tert-butyl (28)-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 (1M, 3.1 ml, 3.1 mmol, 2.4 eq). The resultant
solution was stirred at room.temperanife for 1 day. The mixture was partitioned

20  between aqueous ammoniurm chloride and methylene chloride. The aqueous was
washed 3 times with methylene chloride, dried on sodium sulfate and concentrated to
abrown oil. The resulting oil was puriﬁed by cc;lmnn chromatography (ethyl acetate/
hexanes eluent) to afford Compound ]]I, wherein R' = = 3-fluoro-4-(3-thietanyl)phenyl,
R? =t-butyl, 0.360 g, (73.5%): Silica gel TLC Re= 0.28 (30: 70 ethyl acetate: hexanes);

2_5 'HNMR(400MHZ,CDC13)8 1.41 (s, 9 H), 3.36 (1, J= 9 Hz, 2 H), 3.54 (m, 2 H),
362(+ J=9Hz,2 H),3.843 (+,J =7 Hz, 1 H), 4.02 (+,J=9Hz, 1 H), 4.78 (m, 2

. H),495 (s, 1H),721(d, /=9 Hz, 1 H), 7.37(d,J=8Hz, 1H),7.42(d,J=10Hgz, 1

H); MS (ESI+) for C1sHz3FN,048 m/z 405 (M+Na)*.
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washed 3 tines with nethylene chloride, dried on sodiumsulfate and
concentrated to a brown oil. The resulting oil was purified by cggu 005
chr omat ogw%zﬁg hyl acetate/ hexanes eluent) to afford Co |

wher ei n Tuor o- 4- (3-t hi etanyl ) phenyl, R3=t-butyl, BCZE "{:{32"("73 59 :
Silica gel TLC Rf= 0.28 (30:70 ethyl acetate: hexanes); 25 "H NVMR (400 MHz,
CDC13) 8: 1.41 (s, 9 H, 3.36 (t, J=9 H, 2 H, 354 (m 2H, 3.62(+ J
=9 Hz, 2 H, 3.843(+,J=.7 Hz,1H),4.02(+,J=9 Hz,1H),4.78(m2 H), 4.95 (s, 1
H, 7.21 (d, J=9 Hz, 1 H, 7.37 (d, J=8 Hz, 1 H), 7.42 (d, J= 10 Hz, 1

H; M5 (ESI+) for Cl SH23FN204S i nk 4%%_@ -38 3 1 ~4 2CC WD 02/ 32857
PCT/ USO / 32478 EXAMPLE 14 5 Prepar at

N ({SS)-3-13, 5-di fl uoro-4- (4-thionorpholinyl)phenyl I -2-0xo0-1, 3-

oxazol i di n-5-yl } et byl ) pr opanam deF(Corrpo(gmd X, R = 3,5-difluoro-4-(4-

t hi onor phol i nyl ) phenyl, R prpp,l ony IOJLTO a sol ut| on of tert-butyl

{5S) - 3[35d|fluoro4(4- ] N o Q
t hi onor phol i nyl )phenyl ]-2- oxo\'I’ 3- ol - 5- mefhyl car bamat e ( Exanpl e
12) (0.457 g, 1.06 mmol) in methyl'ene chl O ( . was added

trifluoroacetic acid (5 mM). After 1 h at 20 to 25 "C, the reaction m'xture
was concentrated under reduced pressure. Methylene chloride (10 m )

pyridine §1. h i
Pited andt hq’ i’;ﬁg_&w 30'3% %ﬂ? ‘g'a'éé"&’%“";% ‘Rgg;&l P'Jffde and
aqueous hydr or| ggﬂm&’mﬂf’ fed. The

or gani cs vver Y &ﬁPS?l?‘B“ id (1M until acidic. The

conbi ned organl CS Were washed with aqueous sodi um bicarbonate and saturated
agueous SOdI um chl oride solutions, dried on sodiumsulfate, and concentrated

to give . Corrpound Xfo manoﬁcrt-butyl {55)-3-[3,5-difluoro-4-(4- _ _
?0538'8f 'gf“” 3 oo PR e Sacptps i3 meuiopbamase (Grampie i%' '< 3, 3=
Z $Z7 (m I %0 33” %Sl b6 'ﬂmoﬁ ﬁ%&e&n’é‘)c%oﬁdg gﬂ&ﬁl\%&d@g& %ﬁﬁdroajcegc acid (5
: Aﬁer 1 h at 20 to 25°C, the reaction mixture was concentrated under reduced
pressure. Methylene chlont.f;e (10 ml], pyridine (1.0 m!) and propionic anhydride
15 (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. IThc
combined organics were washed with aqueous sodium, bicarbonate and saturated
aqueous sodium chloride solutions, dried on sodium sulfate, and concentrated to éivc
20 . Compound X, whereinR' =3 5~d1ﬂuoro-4-(4—th]omorphohnyl)pheny] R® —proplonyl
as a white solid (0.388 g, 94.8%); 'H NMR (400 MHz, CDCL;) 1.13 (t, /=8 Hz 3 H),
2.25(q,/=7Hz, 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).

25 | . EXAMPLE1S

; LLNH_o_u_ .
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02S 0 NH-0 -39 3 1 MAR 2005 WO 02/ 32857 PCT/ US01/ 32478 Preparation og MAR 500%
tert-butyl {(5S)-3-[4-(1, 1-di oxido-3-thietany])-3-fluorophenyl)=2- I ’
0X0- 1, 3- oxAv@p2/shissr 5-yl| } met hyl carbamat e (Conpound 111, R = petuseiszzers

4-(1, 1-dioxido-3- thietanyl)-3-fluorophenyl, R3--t-butyl) 5 To a m xture of
tent-butyl {(5S)-3-[3-fluoro-4-(3-thietanyl)phenyl}-2- i

oxo- 1, 3-oxazol i di n-5-yl } et hyl carbamat e (Exanple 13) (0.155g, 0.41 mmol ),
water (1.25 m) and acetone (3.75 m) was added N-rnethyl nor phol i ne- N- oxi de
(0.145g, 1.21 mmol, 3.0 eq) and a solution of osmum tetroxide in tertlary
butyl al cohol P("GPWQOHMf terttimtyl (583 [4+(bJ1-dibxida-Jthietad PD- 1 MNubLIph ol

stirred for 24xbld-oRerolifitc5ayljiméthyleairk nna el GuthPsiiRl HQQ{Umdbq{SIU {okx ch'oé“ de

m ) was added thithmyl)e3fluopop ke LR:EtM[ﬁﬁy] extracted with methyl&ne C
(3 X20 m), the conbi nedﬂ(i)?geanmlcsmashed)wth sat urat ed agueous sodi um

hi d X110 m di | f
gi I iO(r':ia Sel(§chronat ozgraphy z{ﬁﬁé‘ftﬁ%gngﬂfmb)uwa{gﬁé%{tﬁ%ﬂp&ag‘{‘g ﬁﬁ%t'ﬁg?psu M]ZE%
Co d I'll, owbdr3dbxazsl -yleeth
bu'?{/)?)u?o. 134 mzéo . S] Ilflfg gel TLCeggmmwgg%%tlﬁgﬁ%F?gréphhﬁpé{r?dﬁ#laor| de);

"H NWR (400 etone (373 ml) pyas add (mr;thylﬂ)qrplsamﬁ-r@wda(mm 1 H)

23 Hz, 2 8.7
PRLIER Lo oo kg aumn appc
inlz (413 ""'20, EXAMPLE 16 (I)Dr gqlc?ar ation of as Stirfed for 24% at]zg_"f °CMAd '

N- ({55} 3- }Ql( 1 S4tuEpieshaqueons sodivn Rrsulfited 20muid wap hddedl [T reactioh iEixt@bwas

hi etanyl ) 3. FRERTSoHA Rt B bt Y20 . o pemingd ofasmicomasted with

{(55)-3-[4-( 1smmeo&mxﬁﬁaﬂwnhe%3 X 10 ml), water (3 xm ml), and dried over
sodmm sulfate. Silica gel chromato graphy (methanol/methylcne chloride eleuent)
gave Compound I, wherein R' = 4~(1, 1—d10x1do-3-th1etanyl)—3 ﬂuomphenyl Ri=t-.
l§ butyl (0 134 g, 78%) silica gel TLC R;=0. 67(5% methanol/mcthylenc chloride); !
NMR(400MHz CDCl) 1.41 (s9H), 3. 50(m,7 H),3.86 (LJ = 7Hz, 1 H), 23 Hz, 2
H)397(t,J 9Hz 1H),403(t,.] 9Hz, 1 H), 4.29 (dd, /=8, 11 Hz, 2 H), 4.51 (dd,
J=9,23 Hz, 2 H), 478(m,1H) 5.01 (s, IH),722(dd,J'-2 10Hz, 1 H), 735(m 1
H), 7. 55(dd,J’2 13Hz, 1 H) MS (ESI-) m/z (413, M-H).

20
' EXAMPLE 16

i
OZSD—Q—N 0 o -
F \__LNH‘JI_CHS

Preparation of N-({5S)-3-[4-(1, 1-dioxido-3-thietanyl)-3- ﬂuorophenyl]-2-010-1,3-
25  oxazolidin-5-yl}methyl)acetamide {Compound X, R' = 4-(1,1-dioxido-3-
_thietanyl)-3-fluorophenyl, R 5-acetyl)

To a solution of tert-butyl {(5S)-3-[4(1 ,1-dioxido-3-thietanyl)-3-
30 ﬂuorophenyl}-z—oxo-l,3-oxazolidin-5—y1}methylcarbamate (Example 15) (0.134g,
0.32 mmol) in methylene chloride (2 ml) was added hydrochloric acid (4 M, 3m, 12

_40-




30 fluorophenyl}-2-oxo-1, 3-oxazolidin-5-yl}methyl carbamate (Exanple 15)
(0.134g, 0.32 nmol) in met hyl ene chloride (2 m)-was added-hydrochf3dr 4 At d
(4 M 3rr1, %2/32%3731 May 2005 WO 02/32857 PCTIUSQO /32478 61% The mxture
was stirred hat 20 to 25C and concentrated under redf&IPSWBETE s e.
The product was extracted. with methylene chloride (2 x 3 m) and pyridine
(0.26 M, 3.2 mol, 10 eq) was added foll owed by acetic anhydride (0.15 m,
1.6 mmol, 5 eq). The mxture was stirred at 20 to 25 C for 2 h and

nmet hyl ene chloride 5 (40 mM) was added. The solution was washed wth

hyd hl or i { d hl 3 X
10y ve or it Thmptnite bsSlired (I AUCBRAAR G g rofiect”

h t e, HEeQdrbdimit 8AEeEH1 o R
\?\hre?rer?nogR'r apl‘pteisl 1- di oxi do-3 %ﬁ?m%ﬁmgﬁ?lﬁj&or ophe?gﬁmmRS ace%}?’% 085

g, 75.0% : si | 0% b3 2mmoky 1 0-a) B wdded fodlowied bytansticandydtidefl bapl, 116 ' H NVR

({20307 S Boghe b op Y 20b3g B bl Bihotis (7

‘(]t 143 ?z . 2|_5|Z F?ao ) &Qs Caﬂdeleh'}: sol@tx@ﬂ wfa§ viv]asl{'@d ‘with ﬁ%d:ﬁﬁ;]oﬁ? acu? ét% %/Igﬁ)ml)jl ?7
will be appars;nmraned aqwme ssdhuml céﬂbmch: (ﬂh:el(hixﬂ) water (VarlDmly, anddribd Oﬂérl ons 15

fhe scope.  or SR PRTHE" Sfich Brl e EapH P BRI HEHES: SHoRdREIFsmENt | On
will he appargive (dinpddise Wiehlingd 4 At RRiiito BIARLAIN. ARLALIAN, of the

specification and practice of the ent I on di sclos
i nt ended t hatR Treety 035 g A51056): ahch golﬁ}iqﬂ Rs%é(S%mMad&Wxﬁdthﬁ&neKlﬂﬁﬁﬂ

oY,y MR o 18 ARG SO T T
PCT/ USDY/ 3247@, J= 94, DHE SV BLOOR9) 4 S0 18- 199802k 5B YqlE2l
H), 4?0(m,1H),607(s 1H),721 (4,J=9Hz, 1 H), 7.37(t, J=9 Hz, 1 H), 7.54
(& J= 13 Hz, 1 H): MS (ESI) m/z (357, M+H)".
It wﬂl be apparent to those skilled in the art that various modifications -

15 and van ations can be made in the present invention without departing from the- scope -
© or Spll‘lt of the mvention. Other embodiments of the invention will be apparent to
 those skxlled in the art from con51derat10n of the specification and practice of the
mvention disclosed herein. It 1s mtendcd 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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o ]
XOH 5NHOR3 Y 0 wherein R3is O-Cl0 alkyl, and Xis d, alkylsul fonyl,

or arylsulfonyl, or a salt or hydrate thereof. 2 The (S)- secondarij a;Lq:gj{]pl

of claimIlwgphpniesss. R is C4-C7 10 tertiary alkyl. 3. The (%
al cohol of claim2 wherein R3 is tertiary butyl. 15 4. The ; secon ary

al cohol of claim!| having a name tert-butyl

(2S) - 3-chl oro- 2- hydr oxypr opyl carbamate. 20 5. The (S)-secondary al cohol " of
claiml in crystalline form 2001 WD 02/32857 PCTIUSO /32478 6. An
(S)-ester having a general structural forrmula: x OR "NHYOR3 O 5 wherein
R3 is G -Cl0O WHXT ISRZLASMEID §8: al kyl carbonyl, and Xis hal ogen,

al kyl sul fonyl, or arylsulfonyl, or a salt or hydrate thereof. 7. The
(S)-ester of claim6 where R3 is C4-C7 tertiary alkyl. 10 8. The (S)-ester

f claim?7 where R3 i t hut ter of cl where X
'S G 10, The (9)-estel of MR sliphel Rivioe h polgamcnn formda ©

but oxycar bonyl ) am no] - 1- (chl oronet hyl ) et hyl acetat-e. 11. The (S)-ester of
claim6 in crystalline form

X "~ OH

\_—'Q—NH O—pR3

wherein R® is C1-Cyo alkyl, and X is Cl, . alkylsulfonyl, or
arylsuifonyl, or a salt or hydrate thereof,

2. The (S)-second_ary alcoho! of claim 1 wherein R’ is C4-C7
10 tertiary alkyl.

3. The (S)-secondary alcoho! of claim 2 wherein K is tertiary

butyl.. .
15
4, The ( S)-secondary alcohol of claim 1 having a name tert-butyi
(25)-3-chloro-2-hydroxypropylcarbamate.
20 5. The (S)-secondary alhcohol of claim 1 in crystalline form.
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12. An (S)-epoxide having a general structural formula: O L \--"S.--NH OR3
Il 1 O20 3 1 MAR 2005 WD 02/32857 PCT/ USQ /32478 wherein-R3 is CL-£104AF 7005
al kyl, or .or hydrate thereof, in crystalline form 13.The (S)-epoxide
of claim @gﬁiel%“e’ion R3 is CA-C7 tertiary alkyl 5 14.The (Sf—cgﬂ@'??’&e'l’%f claim
13 wherein R3 is tertiary butyl. 15.The (S)-epoxide of claim12 having a
name tert-butyl (2S)- 10oxiranyl nmethyl carbamate. 16. An (S)-internedi ate
having a general structural fornmula: ~--NH OR3 0 15 wherein R is an aryl
group, optionally substituted, and R3 is CI-Cl10 alkyl, or a salt or hydrate
thereof. 17. 20 The (S)-internediate of claim16 wherein R is: wherein Q

is: ROR'N, 3 1 MAR 2005 WO 02/32857 2 PCT/USQ /32478 AAA" /n Z'- || ~mZ3 Z2
)ym-~jrn 6. An (S)-ester having a general structural formula:
X OR*
\—<—NHYO-—'R3
0
5 wherein R? is C;-Cyq alkyl, R* is C,;-Cs alkylcarbonyl, and X is

halogen, alkylsulfonyl, or arylsulfon}fl_, ora salt_ or hydrate thereof.
7. The tS)-ester ;}'.claim 6 ;rhere R? is C4-C; tertiary alkyl.
1'0 - 8. The (S)-ester of claim 7 wﬁere R i;.teniary bu.tyl.
9..  The (S)-ester of claim 6 where X is CI.

10. The (S)-ester of claim 6 having a name (18)-2-{(tert-
15  butoxycarbonyl)amino}-1-(chloromethyl)ethyl acetate.

11. The (S)-ester ofclamm 6 in crystalline form.

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

v)

A\-—NH o—R?

20
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ZI N\ N or QL and R8 taken together are dihydropyrrolidine, opt| onal |y
substituted with R2; Z is CH2(CH2)p, CH(OH) (CH)p, or C(O; Z2 1,;5% NAR)IBIS'
0, or NKRw@his2s%723 is (OpSor 0; A is Hor CH3; A2 is S"%‘i@%ﬂ-& omthe
group consisting of. a)H b) HO 10 c¢) CH3, d) CH3O ¢e) tJ,(sO) NH,
f) RI50C(O NH, g) (C-C3)al koxycarbonyl, 15 h) HOCH2, i) CH3ONH,

CH3C(O . k) CH3C(O CHz2, 1) CI—BC(OCHZCHZO), and 20 m CHSC(OCHZCHZO)CHZ; or
A -C A2 taken together are CH3-C(OCH2CH20O), C(O, or C(=NR2). R8 is Hor F,
or is taken together with QL as above; RO is Hor F;, R70 and R 1 are-taken
together with the N at ophdreinf ?,Hé’,f) o [

pyrrole, pyrazole, in-,i darglgllgrlmcqzélg azgﬁéﬁgﬁﬁgﬁjﬂ@ tﬁerch:Q%n ?&ts%g&ﬁhol i ne
or a pi pera2|fﬂ@lgroup, optionally substituted with R13; Rte is selected from
the group consisting of a) CH3C(O-, -45

13. The (S)-epoxide of claim 12 wherein R? is Ca-C; tertiary alkyl

5
14. The (S)-epoxide of claim 13 wherein R? is tertiary butyl.
15. The (S)-epoxide of claim 12 having a name tert-butyl (25)-
oxiranylmethylcarbamate.
10
16.  An(S)-intermediate having a general structural formula:
0
RN
\—LNHTO—RS
C
15 wherein R! is an aryl group, optionally substituted, and R? is C;-Cyo
alkyl, or a salt or hydrate thereof,
17. The (S)-intermediate of claim 16 wherein R} is:
Q1 Rs
Ry E
20 ‘

wherein Q' is: R''R''N,



. -, C12CHY(Q) -, d) HOCHQ(Q)-, ) CHISR-, 5 )
Xgﬂﬂg%)z%?g?) I‘|3|_|€(C(O)O)OC'C‘|)2C(O)-,C(hg HC(O OCH2C( Q) -, i) RZlC(\C))OCHZC&@Mﬁ/E(I\ilJ}@B
mcmmzmgz%%é, 10 k) benzKI OCH2C(O) -, _ tlu}mg, gch»a) Plzmslo !cj(zi) h

0 | ected fromthe group consis ; 1732478
i?ilzgc(lglg)i(mﬂc(o)e?,eb) rR15OC(O)-1 c) R18C(OQ -, d) H3C(O (CH2)2((O) -,
20 e)RL9S(R-, f) HOCH2Q(O)-, g) ReO(CH2)r, h) R210(O)OCHZC(O)-i?2|0)O_ .
(CH3) 2NCH2C(O) NH-, 25 j) NOCH2-, -. k) F2CHCH2-, 1)-m 3 1 MA
PCT/ USQ / 32478

or Q' and R® taken to gether are dihydropyrrolidine, optionally substituted with R'?;
Z! is CHy(CHy),, CH(OH)(CHz),. or C(O);
Zis (0),S, O, or NR ),
5 Z’is (O),S or O;
AlisHor CH;;
Al is selected from the group consisting of:
a)H,
b) HO,
10 c)y CHs,
d) CH,0,
¢) R"“OCH=C(O)NH,
) R°OC(ONH,
g) (C1-Cs)alkoxycarbonyl,
15 h) HOCHj,,
' 1) CH;0NH,
1) CH3C(0).
k) CH;C(O)CH,,
1) CH3C(OCH,CH;0), and
20 m) CH3C(OCH,CH,0)CH,,
or A'-C-A? taken together are CH;-C{OCH,CH;0), C(0), or C(=NR%)
R¥is H or F, or is taken together with Q' as above;
R’isHor F;

R and R'! are taken together with the N atom to form a 3,7-

-

[ o8]
th

diazabicyclo[3.3.0}octane, 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) CH3C(0)-,
-45-




-46 3 . P'"" AR 2005 WO 02/32857 C(O and 5 10 15 20 25 R14 is H, CHB benzyl
or CH3C(O-; R15is (C-C3)alkyl, aryl, or benzyl; R16 and R 7, R 1005
I ndependeRipyp;3is¢ H or CH3; R18 is selected fromthe grOlliE:CfR,@ﬁ/ﬁtl’—‘wg of

a) H, b) (d-A)alkyl, <c¢) aryl(CH)nn d) CH2C, e) Cl2
F2HC-, and h) (C3-C6)cycloal kyl; R19 is selected fromthe group consisti ng
of. a) CH3, b) CH2Cl, c¢) CH2CH=CH2, d) aryl, and e) CH2CN, R20 is OH, -
CH3O, or F; R21 is:
b) HC(O)-,
c) CL,CHC(O)-,
d) HOCH:C(Q)—,
e) CH380;~,
5 f) F,CHC(O)-, _
g) H:CC(0)OCHC(0),
h) HC(O)YOCH,C(O)-.
i) R*C(0)OCH,C(0)-,
1) H3CCHCH,OCH,C(0)-,
19 k) benzylOCH,C(O)-,
1)-m)

s ‘ L

O O LW

15 RY is selected from the group consisting of:
2) R*OCR')R")C(0)-,
b) R°0C(0)-,
¢) R"®*C(0)-,
d) H3CC(0‘(CHz)zC(0)—
20 e)R"”S0,—,
f) HOCH,C(O)-,
g) R*(CHy)r-,
h) R*'C(O)OCH,C(0)-,
1) (CH3),NCH;C(O)NH-,
j) NCCH;-,
k) F,CHCH,,
1)-m)

(o
(¥ /]
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a) CH3-,

b) HOCH2-, <c¢) aniline, or d) (CH3)2N-CH2-, R22 is selected from

the group consisting of. C(O PCT/USQ /32478 -47. WO 02/ 32857 ~ ,, , ?é?r\iﬁfﬁzgéﬁ

PCT/ USOl / 32478 a
BT (O O, g) HO(CH2)20-, h) CH3OCH2Q( CH2) 20,CTASO1/314)8

10 msOorl; nis 1-3; pis 0-2; and aryl is unsubstituted phenyl

unsubstituted with one of the following: a) F, 15 b) d, c). OCHS3,

d) OH e) NH2,

f) aryl -

CH3CCH2GO-

or phenyl

(V]

10

15

20

25

HO- b) CH30- c) H2N d) CH3OC(O) O, 5 e) CH3C(O o o-,

(0_7;0(0) @;cccn <°:<j/°(°)
’ o
' + and

R'*is H, CH;, benzyl, or CH;C(0)-;
RV is (C1-Cs)alkyl, aryl, or benzyl;
R'® and RV, independently, are H or CHj;
R is sclected from the grou;; consistiné of:
a)H-, |
b) (C,-Co)alkyl,
c) aryl(CHz)a.,
d) CIH,C-,
e} CLHC-,
f) FH,C—,
g) FoHC—, and
h) (C3-Ce)eyeloalkyl;
R" is selected from the group consisting of:
a) CH,, -
b) CHCl,
¢) CH,CH=CH,,
d) aryl, and
e) CH,CN;
R is OH, CH;0-, or F;
R is:
a) CHs—,
' b)HOCH;-,
c) aniline, or
d) (CH3);N-CH;-, -

R is selected from the group consisting of:
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f) (G-C)alkyl, 20 gy OC(O OCH3, or 'h) NO2; and protected forns thereof.
18. The (S)-internediate of claim 17 wherein R is selected from Zf)}tr}m 004

group consygbbmssef 3-fluoro-4-[4-(benzyl oxycarbonyl)-1-pip Lnyl [ phenvl,
3 fluoro- Y‘?H’f%ghm i nyl ) phenyl, 4-(1,1-di oxohexahydro-1 PELESOTs T
), 6-thiopyran-4-yl)-3- fluorophenyl,

3-fluoro-4-tetrahydro-2Ht hi opyran-4-yl phenyl, 3,5-difluoro-4-(4-

t hi onor phol i nyl ) phenyl, 3-fluoro-4-(3-thietanyl)phenyl, and

4- (1, 1-di oxi do-3- thietanyl)-3-fluorophenyl. 30 -48 S i WD 02/ 32857
PCT/ US01/ 32478 19. An (aﬁgd)_nt ernediate of claim16 where R3 is is C4-C7
tertiary al kyl. 20. An -internediate of claim19 where R3 is tertiary
butyl. 5 21. An (S)-int®GHEg-ate of claim16 having a nane (S)-N-[[3-(3 22.
A net hod of preparing a _secondary al cohol having a general 10 structural
formula: NHORa Y O wfedeMNr Xis a hal ogen, al kyl sul fonyl, or arylsul fonyl,

and R3 is Cl-ClJ al kyl or hydrate thereof, 15 conprising
contacting an (S)-3-car%(g&%c?§@6ﬂ’cohol havi ng a general structural

formula: X-CH - ({s) H Od)-CBHE(BHYOICH,C(0)0-,
f) aryl-CH,OCH,C(0)O-,
8) HO(CH;),0-,
h) CH3;OCH,0(CH;),0-, and
i) CH;0CH,0—;
19 misQorl;
nis 1-3;
p1s 0-2; and
aryl is unsubstituted phenyl or pheny! unsubstituted with one of the following:
a)F,
15 b) CL,
¢) OCH,,
d) OH,
¢) NH,,
1) (Cy-Cy)alkyl,
20 g) OC(O)OCHs;, or
h) NO;

and protected forms thereof.

18. The (S)-intermediate of claim 17 wherein R' is selected from

25 the group consisting of 3-fluoro-4-[4-(benzyloxycarbonyl)-1-piperazinyllphenyl, 3-
fluoro-4-(4-morpholinyl)phenyl, 4-(1,1-dioxohexahydro-i ls-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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20 with a base and an carbonyl ating agent selected fromthe group
consisting of a haloformate having a formula R30-CO X and.a S MR
di al kyl di carbonate having a fornmul a R30002R3. 23. The nmethod of claim22
further c¥pP¥VEBRY i solating the 25 secondary al cohol in acTnsei/adids ne
form 3 1 P/~~R 20N WD 02/ 32857 PCT/ US01/ 32478 24. The nethod of claim 22
wherein the base is a tri(C -C5 alkyl)amne. 25. A nethod of preparing. a
(S)-secondary ester having a general 5 structural formula: NH. OR3 O
wherein Xis a hal ogen, alkylsulfonyl, or arylsulfonyl, R3 is Cl-Clo alkyl,
and R4 is C 1-C5 al kyl carbonyl, or a salt or hydrate thereof 10 conpri 5| ng
contacting an (S)- secomﬂlaryﬁaitsohmﬂermaimtagfalagﬁméwﬂiereRﬂsd@%kexﬁﬁf)ﬂu

with a base and ag]ﬂfgtyl ating agent selected fromthe group consisting 15 of
an aci d anhydri de ing a formula (R 2, and an activated acid having a
formula R4X 26. The nethod of claim25 further conprising isolating the
secondary al cohol in a crystalline form 20 27. The nethod of claim 25

wherein the base is a 20 ( CAHXS)dhieythydiate 0€clai®@9 Ihers & R2:3285Futyl,
PCT/ US01/ 32178 28. A method of pr eparl ng a (S)-epoxide having a géneral

structur fornmul a:
21.  An (S)-intermediate of claim 16 having 2 name (S)-N-[[3-(3-
Fluoro—4—morpholinylphenyl)-2-oxo-S-oxazolidinyl]methyl](tert-butoxy)carbanﬁde.

22, A method of preparing a secondary alcohol having a general
10 structural formula: L )

X OH

.

0—R,

wherein X is a halogen, alkylsulfonyl, or arylsulfonyl, and R? is C,-Ciy
alkyl, or a salt or hydrate thereof,

15 comprising contacting an (8)-3-carbon amino alcohol having a2 general
structural formuia:

X-CH,-C*S*H(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*OCO,R?, l

23. The method of claim 22 further compnsmg isolating the

[RS)
L ]

secondary alcohol in a crystallme form.
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OL\N-NHOR3 |1 I O5 wherein R3is CL-C1O alkyl, or a salt or hydrate
thereof, conprising contacting a) an (S)-secondary al cohol havingig gengral

structural é&?/}}ﬂs"?‘: OH NHOR3 ii 010 x Or4 NHUO R3 léévﬁgmﬁég’{]n R4

S Cl-CSa‘V carbonyl, with a lithiumcation and a base j ugat e
acid has a pKa of greater than about 8. 29. The nethod of claim 28 further
conprising isolating the secondary alcohol in a crystalline form 20--30.
The net hod of claim 28 wherein the base is a tertiary-butoxide wherein X is
a hal ogen, al kylsulfonyl, or arylsulfonyl; or b) an (S)-ester having a.

Tethod of preparing an 1) okds BEREA R RN Ny AR RS i al

formul a: alkyamine.

25. A method of preparing a (S)-secondary ester having a general
5  structural formula:

X OR*

T

o

RS

wherein X is a halogen, alkylsulfonyl, or arylsulfonyl, R? is C,-Cyo
alkyl, and Ris Ci-Cs alkyicarbonyl, or a salt or hydrate thereof,

10 comprising contacting an (S)-secondary alcohol having a general
structural formula:
) o .
\—Q—NHTI/ 0—R?
0

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.

26.  The method of claim 25 further comprising isolating the
secondary alcohol in a crystalline form.
20

27. The method of claim 25 wherein the base is a tri(Cy-Cs
alkyl)amine.
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5 wherein R3is Cl-ClO alkyl, and 1;1 is optionally substituted aryl, or a
salt or hydrate thereof, conprising contacting a carbamate having ajgefgérial
structural formula: 10 R -N13-CO O CH2-R2 wherein R2 is selected fromthe
group con¥&¥¥RE7f C1- 20 al kyl, C3-C7 cycloal kyl, aryl BET/USRHBIHS
substituted wth one or two Cl1-C3 al kyl or hal ogen groups, allyl,
3-nethylallyl, 3,3-dinethylallyl, vinyl, styiylnethyi, benzyl optionally 15
substituted on the phenyl with one or two C, Cl1-C4 alkyl, nitro, cyano, or
trifluoronethyl groups, 9-fluorenylnmethyl, trichloronethyl nethyl, 2-
trinmethylsilylethyl, phenylethyl, 1-adamantyl, diphenylnethyl, 1, 1-
di met hyl propar gyl , 2-f&fanylfniiecthed of prapaning gl(S)-epakids) gengrala salt or
hydr at e thghgghﬁa 10,20 i) a secondary al cohol having a general structural
X [®

formul a: 1' O -52 31 MAR 2005 WD 02/ 32857 PCT/ US01/ 32478
wherein X is hal ogen, alkylsulfonyl, or arylsulfonyl, or a salt or hydrate
thereof; i1i) an (S)-epoxide having a general structural fornula: 0 ~N O R3
101/ or iii) an (S)-ester having aﬂltal structural fornula: NH O R9

' | NH O—FR?

0
3 wherein R? is C1-Cyo alkyl, or a salt or hydrate thereof, comprising
contacting

a) an (S)-secondary alcoho! having a general structural formula:

10 wherein X is a halogen, alkylsulfonyl, or arylsulfonyl; or
k) an (S)-ester having a general structural formula:

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.

29. The method of claim 28 further comprising isolating the

secondary alconol in a crystalline form.

20~ 30.  The method of claim 28 vsherein the base is a tertiary-butoxide
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0 10 wherein R4 is CL-GC5 al kylcarbonyl; in the presence of a Iithiumcation
and a. base whose conjugate acid has a pKa of greater than about S. $32¢ e
nmet hod of ' 1 further conprising isolating the (S)- o ' eina
crystall i‘n‘?@éjrﬁrﬁé 15 33. The nethod of claim 31 wherein Rl)f’?i%m&l@?n Q
is: RLIORLAIN, r r,. WD 02132857 PCT/USO /32478 Z2 Ym Z3 or QL and R$ taken
together are di hydropyrrolidine, optionally substituted with RL2; Z s
CH2(CH2) p, CH(OH)(CHZ)p, or C(O; 5 7,2 is (OAS, 0, orN(R13); Z3is (0),S
or 0; A is Hor CH3; AZ is selected fromthe group consisting of: a) H,
10 b) HO c¢) CH3, d) CH3O e) R140CH2=C(O NH, f) R150C(O NH, 15 g)

(d -C3)al koxycarbonyl, h) HOCH2, 1) CH3ONH, ~ j) CH3C(O, K) CH3C(O CH2, 20
1) CH3Q(OCH2CH2O), and31m QUgle(HId ST Priifarablan (S)-oxazolidinone having a general

structural formula:

R 9
NI §

N™ "0

L.
5
wherein R® is C;-Cp alkyl, and B! 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;-Cyp alkyl, C3-C;

cycloalkyl, aryl optionally substituted with one or two C; -(33 alkyl or halogen groups,
allyl, 3-methylallyl, 3,3-dimethylallyl, vinyl, styrylmethyi, benzyl optionally

15  substituted on the phenyl with one or two Cl, C,-C; alkyl, nitro, cyano, or
triflucromethyl 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 i) a secondary alcohol having a general structural formula:

X OH

\_Q—NH o—R?
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or A -C A2 taken together are CH3-C(OCH2CH20), C(O, or C(=NRz2); joi%l{-l;pr.-
or F, or is taken together with QL as above; R9is Hor + 25 R10 and' R AU
are taken_together with the Natomto forma 3,7- diazabicyclo[3.3.0]

oct ane, pn\ypr {3857nyrazol e, inidazole, 1,2,3-triazole, 1,2 BCHUSOIIBHY,

nor phol i ne or a piperazine group, optionally substituted with R13; R12 is

sel ected fromthe group consisting of -54 WD 02/32857 a) CH3C(O -, b)
HC(O-, O Cl2CHC(O -, d) HOCH2C(O -, 5 e) CH3S2-, f).F2CHC(O-, 0)
H3CC(O) OCH2C(O) -, h) HC(O OCH2C(O -, i) R1C(O OCH2C(O -, 10 j)

H3CCHCH2OCH2C( O) -, k) benzy| OCH2C(OQ)-,: 1 nI') , and 15 R13 is selected
from the group ‘consi st MRES }.{15B?Iom@&yﬁ%m7?ﬂm}sﬂlf0ﬂﬂ)OMS{RG(IO)-, c)
RISC(0) -, d)pBGoksHR) 2C(0), 20 e)R 9S02-, f) HOCH2C(O) -, g)
R20( CH2) 2-, L o4 o

11) an (S)-epoxide having a general structural formula:

' L\\—NH \[(O—Ra

o]

th

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

X OR*

Q.

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

10 anda base whose conjugate acid has a pKa of greater than about 8.

32.  The method of claim 31 further comprising isolating the (S)-
oxazolidonone in a crystalline form. '

15 33, The method of claim 31 \A}herein R'is:
.
Rg

wherein Q' is: RWR”N,- -
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h) R21C(O) OCH2C(O)L, i) (CH3)2NCHLO(O NH-, 25 j) NOCH2-, k) F2CHCH2, 1)-m
PCT/ USOl / 32478 CO) -55 WD 02/32857 and R14 is H, 'CH3, benzyl, or CHBGCOR-IH

R15 is (
CH3; 5R'Cgv

doBkdeyl . aryl, or benzyl; R6 and R 7, indepenqlgq},j)sygl,sﬁr-,g H or
IS selected fromthe group consisting of: a) H, b

(Cl-c4)alkyl, «c¢) aryl((CH2)n" d) CIH2C, 10 e) C12HC, f) FH2C, g)
F2HC-, and h) (C3-C6)cycloal kyl; R19 is selected fromthe group consisting
of 15 a) CH3, b) CH2C1l, c) CH2CH=CH2, d) aryl, and e) CH2CN, 20 R20 is OR

CH3O-, or R21 is:
2
B A T O
Z.N\ ' K/N\' N\ . 7 ' 11
or Q' and R® taken together are dihydropyi‘rolidine, optionally substituted with R'>;
Z' is CHx(CH3),, CH(OH)(CHy),, or C(O);
5 Z%is (0),8, 0, or NR™);
Z is (0),S or O;
A'is H or CHj;
_Az 1s selected from the group consisting of:
. aH,
10 b) HO,
c) CH;,
d) CH;0,
&) R“OCH,=C(O)NH,
HRYOCONH,
15 g) {C1-Cs)alkoxycarbonyl,
| h) HOCH,,
1) CH;ONH,
1) CH:C(0),
k) CH,C(O)CHoa,
20 1) CH;C(OCH,CH,0), and -
m} CH3C{OCH;CH;0)CHa,
or A'-C-A? taken together are CHy-C(OCH,CH,0), C(0), or C(=NR?);
R¥is H or F, or is taken together with Q' as above;
R’isHorF,
2s 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 R'%;

R'?is selected from the group consisting of:
-54-



25 a) CH3-, b) HOCH2-, «c¢) aniline, or d) (CH3)2N-CH2-, R22 is selected from
the group consisting of: a) HOb) CH30 (O 7, -1 J | PCI/USOL/ 324781 4567831
MAR 20CS 02/ 32857 PCT/ USQOL/ 32478 5 ¢) H2N d) CH3OC(O O, e)

CH3C( O SHHRS | f) aryl-CH2OCH2C(0)0-, g) HO(CH2) 20- ,PCIyUS01/32478
CH30CH2Q( CH2) 20-, and i) CH3OCH2O-; msOorl;, nis 1-3; 10 pis 0-2; and
aryl is unsubstituted phenyl or phenyl unsubstituted with one of the
following: a) F, b) d, c) OCH3,

a) CH;C(0)-,
b) HC(O)-,
¢) CLCHC(O)-,
d) HOCH,C(O)~,
5 e) CH;SO,-,
H F,CHC(O)-,
g) HsCC(O)OCH,C(0)-,
h) HC(O)OCH,C(0)-,
1) R¥'C(0)OCH,C(O)-,
10 j} HaCCHCH,0CH,C(0)-,
k) benzylOCH,C(O)—,-
1)-m)

RL_-S

' S 0. _CiD)
e O O

,and

15 R" is selected from the group consisting of:
a) R“OCR'YR')C(O)-, -
b) R*0OC(0)-,
Q) R¥C(O)-
d) H;CC(O)CH,),C(0),
20 &)R'°S0,~, '
f) HOCH,C(O)-,
g) R*(CHy),-,
h) R?”’C(0)OCH,C(0)-,
1) (CH3);NCH,C(O)NH-,
25 i) NCCH,-,
k) F,CHCH,,

1)-m
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i5d) OH e) NH2, 1) (G-CA)ailcyl, g) OC(OOCH3, or h) NO2; 20 and
protected fonts thereof. 34. The nethod of claim 33 wherein R is sél dtfiad3
fromthe gygypsaensi sting of 3-fluoro-4-[4-(benzyl oxycar bopytissatiz247s

pi perazi nyl ] phenyl, 3-fluoro-4-(4- norpholinyl)phenyl,

4- (1, 1- di oxohexahydr o- 1X6-t hi opyran-4-yl)-3-fluorophenyl, 3- 25
fluoro-4-tetrahydro-2Hthi opyran-4-yl phenyl, 3,5-difluoro-4-(4

t hi onor phol i nyl ) phenyl, 3-fluoro-4-(3-thietanyl)phenyl, and

4- (1, 1-di oxi do-3- thietanyl)-3-fluorophenyl.. 35. The nethod of claim31
where R3 is C4-C7 tertiary alkyl. 30 36. The nmethod of cé{g)imSS where R3 is
tertiary butyl. -57 WD 02,8 oPPCT] BR478 . e nmethod of claim 31
where R2 is nmethyl. 38. e fret hod aim 31 e is d. 39. The nethod
of claim31 Werein the (S)-oxazolidinone is (S%- N-T7

[ 3- (3-f 1 uor o- 4- nor phol i nyl phenyl ) - 2- oxo- 5- ox&az8 1 di nyl)methyl] t-

but oxycar bam de. 10 40. A nethod of preparing an (S)-oxazolidi none having a

general structural 4f.0 . NH R, rein RS is Cl-C6 aikyl carbonyl, C-C6
cycl oal kyl car bonyla# e\?@}féﬁ%@rrﬁf@&%onw , or Cl-Cb
cycl oal kyl t hi ocar bRWils(CP‘@)a!ﬁgylléyEbe%Htl?i'l y substituted aryl, or a salt or

hydrate thereof, conprising: (&) conta Ag a carbamate having a general
fornul a R and R", independently, are H or CHj;

tn

R'® is selected from the group-consisting of:
a) H-,
b) (Ci-Ca)alkyl,
c) aryl(CHy),n,
d) CIH,C-,
16 e) CLHC-,
f) FHC—,
g) FoHC-, and
h) (C3-Ce)eycloalkyl;
RY is selected from the group consisting of:
15 a) CHa, |
| b) CH,Cl,
¢) CH.CH=CH;,  ~
d) aryl, and
e) CH:CN,; '
20 R* is OH, CH;0-, or F; , -
R s
a) CHs—,
b) HOCH;-,
¢) aniline, or
25 @ (CH:)N-CH
R? is selected from the group consisting of:
a) HO-
b) CH;0-
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R -NH CO- O CH2- R2, 20 wherein R2 is selected fromthe group consisting of
Cl- C20 al kyl, C3-C7 cycloalkyl, aryl optionally-substituted with ohé M /i

Cl-C3 al | ogen groups, allyl, 3-nethylallyl, 3,3-dinmethylallyl,
vi nyl , s%rloy {‘% yl, benzyl optionally substituted on the RAEH/Z# one or

two Cd, Cl-C4 alkyl, nitro, cyano, or tri- 25 fluoronethyl groups,
9-fluorenyl nethyl, trichloronethylnethyl, 2-trinmethyl- silylethyl,
phenyl et hyl , 1-adamantyl, di phenyl nethyl, 1, 1-di nmethyl propargyl, 2-

furanyl rnet hyl, isobornyl, and hydrogen; with i) a secondary al cohol of a
general structural for nﬁl’l%& -58 WO 02/ 32857 PCT/USQA /32478 x OH al kyl; or
5 wherein X is a hal og‘é) 2248l kyl sul fonyl, or arylsulfonyl, and R3 is Cl-Clo
an epoxi de having a gegetRLO8{GyseLural formula: in the presence of a lithium
cation and a base whose conjugate’acid has apKa of greater than about 8, to

provi de a ring-t-butyl edtHeOYNOCHTRHOFO-,0f a 10 general structural fornula:

Ol R ~NAO R3 ~Nu I O( ntacting the reaction product of step (a)
Wi t h aqueous aci d; andb%'&agégﬁ(’@ﬂ‘ng the reaction product of step (2)

with a base and an acylyi rathi oacyl ating agent sel ected from the group
consisting of (i) an a%),aigb@@H%;O—,
h} CH;0CH,0(CH,);0-, and

1) 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,
is d} OH,
e) NH,,
f) (Ci-Co)aikyl,
g) OC(O)OCHj;, or
h) NO;;

20 and protected forms thereof.

34.  The method of claim 33 wherein R' is selected from the group
consisting of 3-fluoro-4-[4-(benzyloxycarbonyl)-1- piperazinyljphenyl, 3-fluoro-4-(4-
morpholinyl)phenyl, 4-(1,1-dioxohexahydro—l?Lﬁ-thi0pyran-4~y1)-3~ﬂu0rophenyl, 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-
thietany!)-3-flucrophenyl. '

35.  The method of claim 31 where R is C4-C; tertiary alkyl.
30

36, The method of claim 35 where R” is tertiary butyl.
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anhydride of the structural formula Q(R5)2 , (ii) an activated acid, of .Lhe
structural forrmula R5X, or -(iii) a dithioester of the structural ¥ oFmik R’
R5S( C=S) Rwo oxmgeein R5 is Cl-C6 al kyl carbonyl, Cl1-C6 cycl %alléﬁ%l &ar bonyl ,
Cl- C6 al kyl t hi ocarbonyl, or CI-C6 20 cycl oal kyl t hi ocar bonylp, P48

hal ogen, al kyl sul fonyl, or arylsulfonyl. -59 WD 02/32857 3 1 “r

PCT/ U501/ 32478 41. The nmethod of claim40 further conprising isolating'the
(S)- oxazolidonone in a crystalline form 42. The method of claim40 wherein
R is: 5 wherein QL is: RIORLIN, z AAL "Nnt 'I)m~1t N10 or Q and F R
taken together are di hydropyrrolidine, optionally substituted wth R12; Z
is CH2(CH2)p, CH(OH) (CH2)p, or C(O; Z2 is (OPS, 0, or N(R13); Z3 is (0),S
or 0; 15 A" is Hor CH37. A2 The meihodiofdlairh3mMviiee R? QURemONSi Sting of :  a) H,
b) HOO C CH3, 20 d) CH3O e) R140CHz=C(ONH, f) R150C(O NH, Q)

(C - C3) al koxycar bonyl - -

38.  The method of.claim 31 where X is CI.

5 :

39. The method of claim 31 wherein the (S)-oxazolidinone is (S)-
N-[[3-(3-ﬂuoro—4—morpholinylphenyl)-z—oxo-S-oxazolidinyl]methyl]'t~
butoxycarbamide.

10 - 40. A method of preparing an (8)-oxazolidinone having a general
structural formula: :

R,

~

o)
N'J\o
\—kmw—a5

wherein R is C,-Cs aikylcarbonyl, C,-Cg cycloalkylcarbonyl, C,-Cg
15  alkylthiocarbonyl, or C;-Cq cycloalkylthiocarbonyl, and R' is optionally substituted
aryl, or a salt or hydrate thereof, comprising;

(a) contacting a carbamate having a general formula

| R'-NH-CO-O-CH,-R?,
20 - : -
wherein R? is selected from the group consisting of C;-Cyy alkyl, C3-Co

cycloalkyl, aryl optionally substituted W1th one or two C,-C; alkyl or halogen groups,
allyl, 3-methylallyl, 3_,3-dimethyla11y1,' vinyl, styrylmethyl, benzyl optionally
substituted on the phenyl with one or two C}, C,-C, alkyl, nitro, cyano, or tri-

25  fluoromethyl groups, 9-flucrenylmethyl, trichloromethylmethyl, 2-trimethy1—l
silylethyl, phenylethyl, 1-adamantyl, diphenylmethyl, 1,1-dimethylpropargyl, 2-
furanylmethyl, isobornyl, and hydrogen; with

1) . aseccondary alcohol of a general structural formula:
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h) HOCH2, 25 i) CH3ONH, -60 WO 02/32857 PCT/USO /32478 j) CH3C(O, k) )
CH3C(O CH2, 1) CH3C(OCH2CH20), and n) CH3C(OCH2CH20) CH2, -5 or A - G AX!'t aKien
t oget her ar - C(OCH2CH20), C(O, or C(=NR22); BY is Hor F, or is taken
t oget her 3&"?&2 S as above; RO is Hor F; RO and R are t kI3 Rer with
the Natomto forma 3,7- diazabicycl o[ 33.0]octane, pyrrole, pyrazole,

I m dazole, 1,2,3-triazole, 1,2,4-triazole, 10 norpholine or a piperazine
group, optionally substituted with R13; R12 is selected fromthe group
consisting of: a) CH3C(O-, b) HC(O-, c) CL2CHC(CG -, 1-° d) HOCH2C(O -,
e) CH3S2-, f) F2CHC(O .-, g) H3CC(O OCH2C(Q -, h) HC(OOCH2C(O-,, _ 20
i) RR1C(O OCHzC(O) -, j) H3CCHCH20CH2C(O -, k) benzylOCH2C(O -, 1)-m RO S
A0 ,and (O

X OH
\—Q—NH}( 0—R?
0
wherein X is a halogenl, alkylsulfonyl, or arylsulfonyl, and R? is C,-C;o
alkyl; or '
5 if) an epoxide having a general structural formula:
0
Q\—NH \n/o—R,

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-butyicarbamy} compound of a
10 general structural formuia:

;
R ”"-NJLO. )

NH .0
RS

(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 (iif) a dithioester of the structural formula R*S(C=S)R® , wherein R’
1s C,~C¢ alkylcarbonyl, C;-Cs cycloalkylcarbonyl, C;-Cs alkylthiocarbonyl, or C4-Csg

20 cycloalkylthiocarbonyl, and X is halogen, alkylsulfonyl, or arylsulfonyl.
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25 R13 is selected fromthe group consisting of. a) RL40C(R 6)(R17)C(§))r-,
-61 3 WD 02/32857 5 10 C(O) (O and Rl4 is H CH3, benzyl, or CH3CEd)V:% am
Rt5 is (Cw@d)atdsyl, aryl, or benzyl; R16 '7 andR indepengiepukyszafse, H or
CH3; R18 is selected fromthe group. consisting of. a) H, b

(G-c4)alkyl, 20 c) aryl(CH)m d) ClIH2C-, e) CI2HC, f) FH2C, g) F2HC,
and 25 h) (C3-C6)cycloalkyl; R19 is selected fromthe group consisting of.
a) CH3, b) CHC1, b) RSOCC(O-, ¢) RC(O -, d) H3CC(O (CH2)2C(0),

41.  The method of claim 40 further compnsing isolating the (S)-

oxazolidonone in a crystalline form.

42, The method of claim 40 wherein R’ is:

wherein Q! is: R'°R!'N,

AZ, | .'
wthle 2 5 2 n
N LUNC | z N \j\ |

-
3

10
or Q' and P* taken together are dihydropyrrolidine, optionally substituted with R'?;
Z' is CHy(CHy),, CH(OH)(CHa),, or C(O);
Z%is (0),S, O, or NR™);
Z’ i5 (0),S or O;
15 AlisHor CH;;
A* is selected from the group consisting of:
ay H, ‘ T
b) HO,
¢) CH;,,
20 d) CH;0,
e) R“OCH,=C(O)NH,
f) ROC(O)NH,
g) (Cy-Cs)alkoxycarbonyl,
h) HOCH,,
1) CH;0NH,

(L]
th
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7,7—-_—.______,——_____!

R19S02-, f) HOCH2C(O) -, R20(CH2) 2-, h) R21C(O OCH2C( OG-, i) |
((E)CI—B)ZNCHZC()O)NI—I-, Cj())NCCH?)k) F2CHCH2, 1)-m) -¢(O PCT/LJSO/32478,-1—§2{<M@
02/32857 c) CH2CH=CH2, d) aryl, and e) CH2ZCN, R0 is OH CH3O, or F; 5
R21 is: 3WQea8s7i' JO7 PCTIUS111/32478 a) CH3-, , b) HOGByysh)s2gi | i ne,
or d) (CH3)2N-CH2-, 10 R22 is selected fromthe group consisting of. a) HO
b) CH30- c) H2N d) CH3OC(O O, 15 e) CH3C(O OCH2C(O O, f) ,
aryl - CH2OC7H2C( O) O,

j) CH:C(0),

k) CH3C(O)CH,,

1) CH3C(OCH,CH;0), and

m) CH3C(OCH,CH,0)CH,, -

5 or A'-C-A” taken together are CH3-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-triazolz, 1,2,4-triazole,
10 morpholine or a piperazine group, optionally substituted with R'*;
R'is selected from the group consisting of:
- 2) CH;C(O)-,
b) HC(O)-,
c) C,CHC(O)~,
15 d) HOCH,C(0O)-,
) CH3SO,—,
f) F2CHC(O)-,
8) H;CC(O)OCH.C(Q)-,
hy HC(O)OCHC(0)-,
20 i) R*C(0)OCH,C(O),
1) H3CCHCH,0CH,C(0)-,
k) benzylOCH,C(0)-, -
I)-m)

, and

R" is selected from the group consisting of:
2) ROCR“)YR")C(0),

-61-



g) HQ(CH2) 20-, h) CH3OCH2Q(CH2) 20-, and i) CH30CH2O-; 20 misOorl; nis

1-3; pis 0-2; and aryl is unsubstituted phenyl or phenyl -unsubsti t{t éttividlt h .
one of th@(f@d g_‘w ng: a) F, 25 b) d, c) OCH3, d) OH e) NH, f) i
(C]-c4)al Kyl 7% g) "oc(Q)OCH3, or h) NO2: -63 1 J and pr BCIHWWLEENs
thereof. 43. The nethod of claim42 wherein RL is selected fromthe group
consisting of 3-fluoro-4-[4-(benzyl oxycarbonyl)-1- piperazinyl]phenyl,-.
3-fluoro-4-(4 5. norpholinyl)phenyl, 4-(1, 1-di oxohexahydro-1).

6-t hi opyran-4-yl)-3-fluorophenyl, 3-

fl uoro-4-tetrahydro- 2%5?15@@() n- 4-yl phenyl, 3,5-difluoro-4-(4-

t hi onor phol i nyl ) phenyl , * 3-fTTGof'o? 4- (3-t hi et anyl ) phenyl, and

4- (1, 1- di oxi do- 3- t hi ecpRYIQ(O3-f | uor ophenyl . 10 44. The nethod of claim 40
wherein R3 is C4-C7 tertiary alkyl. 45. The nethod of claim44 wherein R3 is
tertiary butyl. 46. Th&) HeChe@GHHCAOM 40 wherein R2 is methyl. 15 47. The

met hod of claim40 V\/(‘Ieléﬁilmséi_s a.

5 £) HOCH,C(O)-,
8) R*(CHa)»-,
h) R*'C(0)OCH,C(O}-,
i) (CH3);NCH,C(O)NH-,
JNCCHr-, .. .
10 . WFCHCH, =~ .. -
1)-m)

Q/ccm G,C(O) | <OUC(0)
0
' - + and

R'"is H, CH,, benzyl, or CH;C(O)~;
15 R" is (C;-Cy)alkyl, aryl, or benzyl; )
R and RV, independently, are H or CH;;
R'® is selected from the group comsisting of:
a) H-,
b) (Cy-Cy)alkyl, :
20 ) aryl(CHo)m, | -
d) ClH,C-,
e) CI;HC-,
f) FH,C-,
‘ g) FoHC—, and
25 h) (Cs-Cg)cycloalkyt;
R" is selected from the group consisting of’
a)CHs, |
b) CH;Cl,



20 25 48: A nethod of preparing an (S)-oxazolidinone having a general
structural formula: 0 RNO ~ NHRy wherein R-.is optionally SUbS%t'm’?‘qﬂ
aryl, and R5 is C1-C6 al kyl carbonyl, Cl1-C6 cycl oal kyl carbonyl, d - e
al kyl t hi O¥QOB3?8%, or Cl1-C6 cycl oal kyl thi ocarbonyl; or a RW/USWI32MEdr at e
t hereof, conprising: (a) contacting a carbamate having general structural
formuma: R-NHCOOR, -643 11 /, id; 1' N W 02/32857 PCT/USO /32478
wherein R2 is selected fromthe group consisting of C -C20 al kyl, C3-C7
cycloal kyl, aryl optionally substituted with one or two Cl1-C3 al kyl or
hal ogen groups, ally], &érret hylal lyl, 3,3-dinethylallyl, vinyl,
styryl met hyl, benzyl opth ﬁ?’?cgbbsti tuted on the phenyl with one or two
A, C-Ca alkyl, nitrog pagg or 5 trifluoronethyl groups,
9-fluorenyl nethyl, tri c)h ronethy. |l methyl, 2- trimethylsilylethyl,
phenyl et hyl , 1- adamantg) CHgdi¥henyl methyl, 1,1- di nethyl propargyl,
2-fiuanyl nethyl, igQbonyl  _and hydrogen; with a (S)-protected al cohol/ester
havi ng a gener al Rt g (@:0-000d a: 10 wherein X is a hal ogen,
al kyl sul fsonyl , orRariQ/,I sulfonyi; R3is. C-Cc alkyl; and R4 is hydrogen or
Cr-C5 al 'yl carbonyl ;7in the presence of a lithiumcation and a base whose
conjugate acid has a pKaHef greater than about 8, to provide an
(S)-protected oxazoli di nﬁg% having a

2"

c) aniline, or
d) (CH;);N-CH,—,
10 R¥ is selected from the group consisting of:
a) HO-
b) CH30-
c) HaN-
d) CH,0OC(0)0-,
15 e) CHiC(O)OCH,C(CHO -,
f} aryl-CH,OCH,C(0)O—,
g HO(CH:;.0-,
h} CH:0CE;0{(CH;);0—, and
1) CH;0CH,0—;
20 misOorl;
nis 1-3;
pis0-2; and
aryl is unsubstituted phenyl or phenyl unsubstituted with one of the following:
a)F,
25 b) Cl,
¢) OCHs;,
d) OH,
€) NH,,
f) (Ci-Ca)alkyl,
30 g) OC(0)OCHj, or-
h) NO;;
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15 general structural forrmula: R, NHOOR3 Y O (b) contacting the rea(n:tj!.\gn,ﬂﬁp
product of step (a) with an aqueous acid to produce an (S)-oxazolidfhone" ?
free. am'§§ Qg/\ﬁzﬂg a general structural forrmula: 20 NH, -65 3 WD 02/ 32857
PCT/ US01/ BXPE°HAd (c) contacting the reaction product of steFUSHYSi%h a
base and an acylating or thioacylating agent selected fromthe group
consisting of (i) an acid anhydride of the structural formula O(R5)2 ;- (ii)
an activated acid of the structural 5 fornula R5X, or (iii) a dithioester of
the structural formula RSS(C=S)R5 , wherein R5 is Cl1-C6 allcyl carbonyl,

Cl1- C6 cycl oal kyl car honyl l.- C6 al ky|.t hi ocarbonyl, or Cl-C6

cycl oal kyl t hi ocar b@ﬁﬁr&egﬁgfwsstﬁ?ﬁg gen, al kyl sul fonyl, or arylsul fonyl.

49. The nethod of claim48 further conprising isolating the (S)- 10

oxazol idonone in a crystalline form 50. The nethod of claim48 wherein R
ist QL RO P~ )OL" 15 wei nTh:enieﬂmdlﬁfﬁliiﬁi,420¢vh@eindh’ds@sleéta&mtﬁ@ﬂ?‘ are
di hydropyrrolidine, o gi onal I)f ubstjtuted with R12; . Z'_ is CH2(CH )f,

CH( OH) ( CHR) P, COBsIstgpt 3-50t0,4 ‘é‘?? xyearbeny!l kil rupyrazinyfphenyl.-Peprord-(4- A

's Hor 5B AgrhsLtRitehel 40T NG ARASEINEHELI %9 1)-3-Auorophenyl, 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.

10 44.  Themethod of claim 40 ‘wherein R® is C4-C; tertiary alkyl,

45.  The method of claim 44 wherein R® is tertiary butyl,

46.  The'method of claim 40 wherein R? is methyl.

15
47.  The method of claim 40 wherein X is Cl.
48. A method of preparing an (S)-oxazolidinone having a general
structural formula: '
o N
" \NJLO '
N -
20
wherein R' is optionally substituted aryl, and R® is C,-Cg
alkylearbonyl, Cy-C¢ cycloalkylcarbonyl, C;-Cq alkylthiocarbonyl, or C;-Cs
cycloalkylthiocarbonyl; or a salt or hydrate thereof, comprising:
25 (a) contacting a carbamate having general structural formula:

R'-NH-CO-O-R?,
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a) H -66 WO 02/32857 PCTIUSO /32478 b) HO c¢) CH3, d) CH3O e)
R'OCH2=C(ONH, 5 f). R SOC(QNH, g) (Cl-C3)al koxycarbonyl, h) HOCH )
CH3ONH, J) CH3C(O, 10 k) CH3C(O CH2, 1) CH3C(OCH2CH2O), and m

CH3C( OCH2W®WY Y, or A -C A2 taken toget her are CH3- C( OCCHPCHRSN1/347%0), or
C(=NR22); RS is Hor F, or is taken together with QL as above; 15 R9i sHorF;
R10 and R 1 are taken together with the Natomto forma 3, 7-

di azabi cycl o[ 3. 3. § oct ane, pyrrole, pyrazole, imdazole, 1,2,3-triazole,
1,2,4-triazole, norpholine or a piperazine group, optionally substituted
with R 3; Rl12 is selected fromthe group consisting of: 20 a) CH3C(O) -,

b) HC(O)-, c) Cl2cHC( OwhereigR” pscreiertyddrom the progpizsmastingsf G \yCatnb(@)-C; o)

H3CC( g OGH2 %lealkyﬂw%%n%'?%%s%tbd 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

5  trifluoromethyl groups, 9-fluorenylmethyl, trichloromethylmethyl, 2-
tnimethylsilylethyl, phenylethyl, 1-adamantyl, diphenyimethyl, 1,1-
dimethylpropargyl, 2-furanylmethyl, isobornyl, and hydrogen; _

with a (S)-protected alcohol/ester having a general structural formula:

X OR*

\_(—NH 0—R,
Y
10
wherein X is a halogen, alkylsulfonyl, or arylsulfonyl; R? is C;-Cre
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 gencrﬁl structural formula:

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

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

20



i) R21C(O OCH2C(O) -, j) H3CCHCH2OCH2C(O) -, 30 k) benzylOCH2C(O) - 1)-m

-67 3 '. WD 02/32857 RO SC(O Crr N"NC(O)) U b?ndR15R(1)?é(|O)s sel ect eq f rﬂp’rm“ﬂhe
R140 6) (RL7)C(O) -

3; Olﬁgccc?g)ww%é?q a)e) RlQSgr(R[f) HOCH2C(O) -, g) R20(CI—IZ5’€T’U§Q)P’H)”3

R21C( O CCH2C( O) - i) (CH3)2NCH2C(O NH, ) !\ICCHZ_— k) F2CHCH2, 1}m) 15

and R14 is H, CH3, benzyl, or CH3C(O-; R75is (G-C3)alkyl, aryl, or- -

benzyl ;

and (c) contacting the reaction product of step (b) with a base and an
acylating or thioacylating agent selected from the group consisting of (i) an acid
anhydride of the structural formula OR?), , (11) an activated acid of the structural
5  formula R®X, or (iii) a dithioester of the structural formula R® S(C=S)R’, wherein R®
1s C;-C; alkylcarbonyl, C-Cs cycloalkylcarbonyl, C)-Cs alkylthiocarbonyl, or C;-Cg
cycloalkylthiocarbonyl, ané X is halogen, alkylsulfonyl, or arylsulfonyl.

49.  The method of claim 48 further comprising isolating the (S)-

1G  oxazolidonone in a crystalline form.

50, The method of claim 48 wherein R! is:

15  wherein Q' is: R''R!N,

A2 >
Al )n Zzl\ﬁ) F/Sb 22 )m 22 )m
21'N\ N N = o
] \ 1 + )

or Q' and R® taken together are dihydropyrrolidine, optionally substituted with R'?;
Z'is CH;(CHz),, CH(OH)(CHy,),, o1 C(O)
20 ?is (O)S, O, or N(R™);
? is (0),S or O;
A‘ is H or CHj;
A’ is selected from the group consisting of:
a)H,
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R16 and R 7, independently, are Hor Cl171-3; 20 R8 is selected fromthe .

group consisting of: a) H, b) (Cl-C4)allyl, ¢) aryl(CH2),,,, d)JICIRACH

25 e) CI2HC-, C(O C(O PCTI USOI / 32478 C(O -68 WD 02/32857 PCT/USO 1 /32178
f) FH2G W&)ﬂzﬂﬁﬁ(": and h) (C3-C6)cycloal kyl; R19 is sel eceertubsigsmnishe group
consisting of. 5 a) CH3, b) CH2C1, c) CH2CH=CH2, d) aryl, and e) CH2CN;, 10
R20 is OH, CH3O, or F; R2'" is: 15 20 25 30 a) CH3-, b) HOCH2 .

b) HO,
¢) CHs,
d) CH;0,
e} R'*OCH,=C(O)NH,
5 : ) R®OC(O)NH,
g) (C,-Cj)alkoxycarbonyl,
h)HOCH,, - ‘
1) CH;ONH,
. 1) CH1C(0),
10 ‘ k) CH3C(O)CH,
1) CH3C(OCH,CH,0), and
m) CH;C(OCH;CH,0)CH,, :
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;
15 R’ isHorF;

R' and R" are taken together with the N atom to form a3,’-
dzazablcyclo[3 3. 0]octane pyrrole, pyrazole, imidazole, 1,2,3-triazole, 1,2 4- triazole,
morpholine or a piperazine group, optionally substituted with R>: ;

R s selected from the group.-congisting of:

20 a) CH;C(O)-,
b) HC(O)-,
¢) C1;,CHC(O)-,
d) HOCH;C(O)-,
e) CH3SO,-,
25 ‘ f) F,CHC(O)-, _
g) H:CC(O)OCH,C(O}-,
h) HC(O)OCH,C(0)-.
i) R*C(O)OCH,C(O)-.
J) HiCCHCH,0OCH,C(0})-,
30 k) benzylOCH,C(O)—,-
1)-m)
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c) aniline, or d) (CH3)2N-(H2-, R22 is selected fromthe group consi§timng i
of : a) HOb) CH30- c¢) H2N d) CH3OC(0) O, e) CH3G( O OCH2C(O O, f)

aryl - g) HO(CH2)20-1 h:) CH3OOH2Q(CH2) 20, and CH3OCH2O-
msOorI EEE%(Qf% pi s0-2; and aryl is unsubstituted pherﬁﬁTfH?'}‘méWyl

substituted with one of thefollovmng al F, by d, -69 MMR2 CG W

02/ 32857 PCTNSQO /32478 5 c) OCH3, d) OH, e) NH2, f) (&-cA)al kyl, g)--
OC(O) OCH3, or h) NO2; and protected forns thereof. 51. The nethod of claim
50 wherein R is selected fromthe group '

5 P o) 0 Clo)

O O L O

,and

R" is selected from the group consisting of:
' a) R“OC(R"')(R”)C(O)-,

bYR®0C(0)-,
5 c) R®®C(0)-,

d) HyCC(OY(CH2),C(0),

e')RwSOz—,'

f HOCHZC(Q)_s

. 9R®(CH)-, | )
10 h) R¥C(0)OCH,C(O)-, | |

- i) (CH3);NCH,C(O)NH-,

j)NCCH,-,” |

k) F,CHCH,,

1}-m)

co)
@;cm) O,C(O) <°©/ {0)
N o
! + and

15

R"is H, CHs, benzyl, or CH,C(O)~;
RYis (Cy-Cy)alkyl, aryl, or benzyl;
"R'® and RY, independently, are H or CHs;
20 R'™ is selected from the group consisting of:
a)H-, '
b} (C;-Ca)alkyl,
c) ary(CHaz)w,
d) CIH,C—,
25 ¢) CLLHC—,
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10 consisting of 3-fluoro-4-[4-(benzyl oxycarbonyl)-1- piperazinyl]phenyl,

3-fluoro-4-(4 norpholi

4- (1, 1- di oxohexahydr o-1 X6-t hi opyran-4-yl)-3-fl uorophenyl
f | uor o- 4-wetmaks8sdr o- 2H-t hi opyr an- 4-yl phenyl ,
t hi onor phol i nyl ) phenyl ,
-di oxi do-3 thietan yl)-3-fl uorophenyl.
R3is C4-C7 tertiary al kyl.

tertiary butyl.

nyl ) phenyl,

The nethod of claim48 wherein Xis d.

R is selected from the group consisting of.

wn

FH,C-,
g) FHC-, and

h) (C5-Ce)cycloalkyl;

a) CH;,

b) CH,Cl,

¢) CH,CH==CH,,
d) aryl, and

e} CH;CN;

16 R¥ is OH, CH;O-, or F;

R is:

—
(W]

R* is selected from the group ér.\nsisting of:

20

25

a) CHj-,

b) HOCHz-:

c) aniline, or

d) (CH3);N-CH,-,

a) HO-

b) CH30-

c) HoN-

d) CH:0C(0)0—,

e) CH.C({O)YOCH,C(0)O—,

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

8) HO(CH;),0-,

h) CH;OCH,O(CH;);O-, and
i) CH;OCH:0—;

misOorl;

nis 1-3;

- pis 0-2; and

3_

and 4-(1,1

P r,oAAnT
31 MR

o

3, 5-di f | uor o-HET/WS01/32478
3-fluoro-4-(3-thiet anyI ) phenyl ,
15 52. The nethod of claim48 wherein
53. The nethod of claimb52 wherein R3 is

20 54. The nethod of claim 48 wherein is R2 is nmethyl. 55.

aryl is unsubstituted phenyl or phenyl substituted with one of the following:

30

a)F,
b) Cl,
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WO 02/32857 PCTAIS01/32478

10

15

20

¢) OCHs,

dOH,

€) NHo,

£) (C1-Co)alkyl,

g) OC(O)OCH;, or
h) NOg;

and protected forms thereof. -

51. The method of claim 50 wherein R' is selected from the group
consisting of 3-ﬂuoro-4-[4-(benzyloxjrcarbony1)-l- piperazinyliphenyl, 3-fluoro-4-(4-
morpholinyl)phenyl, 4-(1,1-dioxohexahydro—llé-thiopyran-4-yl)-3~ﬂuorophenyl, 3-
fluoro-4-tetrahydro-2H-thiopyran-4-ylphenyl, 3,5-difluoro-4-(4- _
thiomorphelinyl)phenyl, 3-fluoro-4-(3-thietanyl)phenyl, and 4-(1,1-dioxido-3-.
thietanyl)-3-fluorophenyl.

52.  The method of claim 48 wherein R is C4-C; tertiary alkyl.

53.  The method of claim 52 wherein R’ is tertiary butyl.

54.  The method of claim 48 wherein is R? is methyl.

55. The method of claim 48 wherein X is Cl.
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