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ABSTRACT 

A process for preparing N-(substituted)-C-(substituted 
methyl)-oXaZolidinones, C-(substituted methyl)-oXaZolidi 
nones, and N-(substituted)-C-(substituted methyl)-oXaZoli 
dinones, preferably chiral, from optically active C-(pro 
tected oxymethyl)-oxaZolidinones is described. The process 
can be used to produce combinatorial libraries of the above 
substituted oXaZolidinones in a tWo or three step reaction 
comprising a plurality of reagents diiTering in numbers of 
carbons or particular substituted oXaZolidinones. A number 
of substituted oXaZolidinones produced using the above 
process have been discovered to have antimicrobial activity. 
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PROCESS FOR THE PREPARATION OF 
OXAZOLIDINONES AND METHOD OF USE 

THEREOF O 

CROSS-REFERENCE TO RELATED )k R2 
APPLICATION 01 3 N 

[0001] This application claims priority to US. Provisional 
Application No. 60/330,266 ?led Oct. 18, 2001, and US. 
Provisional Application No. 60/330,268 ?led Oct. 18, 2001. R1 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT _ _ _ 

wherein R1 is alkyl, aryl, heteroalkyl, heteroaryl, or mixture 
[0002] Not applicable- thereof, or hydrogen or hydroxy, and R2 is alkyl, aryl, 

heteroalkyl, heteroaryl, or mixture thereof. The following 
REFERENCE TO A “COMPUTER LISTING . . . . . 

drsclose processes for preparing oxazolrdrnones and substr 
APPENDIX SUBMITTED ON A COMPACT 

DISC” tuted oXaZolidinones. 

[0003] Not Applicable. [0009] US. Pat. No. 6,288,238 B1 to HollingsWorth and 
Wang disclose a process for preparing 5-hydroxymethyl-2 

BACKGROUND OF THE INVENTION oXaZolidinones in one step from 3,4-boronic acid ester 

[0004] (1) Field of the Invention Protected 3,4dihydr0xybutyramides 

[0005] The present invention relates to a process for [0010] U_S_ Pat No_ 6,288,239 B1 to Ho?ingswonh and 
Preparing N‘(Substituted)'C'(5ub5timted methyD'OXaZOhdi' Wang discloses a process for preparing 5-trityloxymethyl 
nones, c'(substin_lted methyl)'oxazohd_in_ones’ and N'(Sub' 2-oXaZolidinones and suggests a scheme for the alkylation of 
st1tuted)-C-(subst1tuted methyl)-oxaZol1d1nones, preferably N_lithio_N_substituted Carbamates With OX1 ran es Such as 
chiral, from optically active C-(protected oxymethyl)-ox- . . 
aZolidinones. The process can be used to produce combina- glycldyl butyrate as shown In Scheme 1' 

torial libraries of the above substituted oXaZolidinones in a 
tWo or three step reaction comprising a plurality of reagents 
differing in numbers of carbons or particular substituted Schemel 

oXaZolidinones. A number of substituted oXaZolidinones 
produced using the above process have been discovered to 
have antimicrobial activity. 

[0006] (2) Description of Related Art 0 O 

A), [0007] OXaZolidinones, particularly substituted oXaZolidi 
nones such as 3-(substituted)-5-alkylaminomethyl- and 0 Ph 
3-(substituted)-5-acylaminomethyl-2-oXaZolidinones, are an / (base) 
important class of drug substances Which are used for a Wide 0 —' 

variety of drug applications. These applications include use R—NH 
as antibacterial agents and in therapies for treating behavior 
disorders (BoWersock et al., Antimicrob. Agents Chemoth 
erp. 44: 1367-1369 (2000); Skold, Acta Vet. Scand. Suppl. 
93; 23-36 (2000); Diekema and Jones, Drugs 59; 7-16 0 E, 
(2000); Genin et al., J. Med. Chem. 43: 953-970 (2000); y 
Johnson et al., J. Antimicrob. Chemother. 45: 225-230 
(2000); Schulin et al., Antimicrob. Agents Chemother‘p. 43: R_N\)\/O 
2873-2876 (1999); Cynamon et al., Antimicrob. Agents 
Chemotherp. 43: 1189-1191 (1999); Chen and Reamer, 
Organic Letts. 1: 293-294 (1999); Brenner et al., Clin yo MsCl/Py 
Therapeut. 22: 411-419 (2000); Clemett and Markham, R_N\)\/OH 
Drugs 59: 815-827 (2000); Brickner et al., J. Med. Chem. 
39: 673-679 (1996); Barry, Antimicrob. Agents Chemotherp. O 
32: 150-152 (1988); Slee et al., Antimicrob. Agents 
Chemotherp. 31: 1791-1797 (1987); Manninen et al., Abs. —> 

Paps. Amer. Chem. Soc. 212: 389-ORGN, Part 2, (Aug. 25, R_N\)\/OMS 
1996)). 
[0008] There are several methods for making the oXaZo 
lidinone nucleus in 3-(substituted)-5-alkylaminomethyl- and yo H2 cat 
3-(substituted)-5-acylaminomethyl-2-oXaZolidinones. The R_N\)\/N3 —> 
general structure of 3-(substituted)-5-(substituted methyl) 
2-oxaZolidinone is 
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-continued 
O 

A020 

0 

O O 
—> 

R — N NHZ R — N NHAc 

Glycidyl equivalents such as epichlorohydrin can be used 
instead of glycidyl butyrate. 

[0011] Schaus and Jacobsen (Tetrahedron Letts. 37: 7937 
7940 (1996)) teach using optically active N-oxiranylmethy 
lacetamides to prepare chiral 3-(substituted)-5-acetamidom 
ethyl-2-oxaZolidinones in one step by the alkylation of 
N-lithio-N-aryl (or alkyl) carbamates as shoWn in Scheme 2. 

511111113112 

0 

0 /—Ph + 0 Y (base) 
0 NH 

0 
o 

)‘O k R—N\)\/NH 
[0012] However, the above processes do not alloW for the 
rapid synthesis of a plurality of substituted oxaZolidinones at 
the same time in the same reaction. Thus, producing a 
plurality of substituted oxaZolidinones for drug screening is 
sloW and cumbersome Which affects the rate in Which neW 

and useful drugs can be discovered. Therefore, there remains 
a need for a rapid and simple process that can produce a 
plurality of substituted oxaZolidinones at the same time in 
the same reaction. Being able to produce a plurality of drug 
candidates in a short period of time Would accelerate the rate 
at Which neW and useful drugs and other compounds are 
discovered. The present invention provides a simple and 
rapid process for synthesizing substituted oxaZolidinones. 

[0013] Strains of Gram positive bacteria resistant to the 
present repertoire of antibiotics have been increasing in 
prevalence over the past several decades (Skold, Acta Vet. 
Scand. Suppl. 93: 23-36 (2000)). Resistant Gram positive 
that have been commonly encountered include among others 
those in the staphylococci, streptococci, pneumococci, and 
enterococci families. Because of the increasing prevalence 
of these antibiotic resistant bacterial strains, there is a clear 
need for neW antimicrobial agents. 

[0014] Several species of substituted oxaZolidinones have 
been discovered to be effective antimicrobial agents against 
particular antibiotic resistant strains of Gram positive bac 
teria. LineZolid (Clemett and Markham, Drugs 59: 815-827 
(2000); Johnson et al., J. Antimicrob. Chemother. 45: 225 
230 (2000)) is a substituted oxaZolidinone Which has been 
approved for the treatment of microbial infections. The 
structure of lineZolid is shoWn beloW. 
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A number of other substituted oxaZolidinones With varying 
degrees of antibacterial activity against Gram positive and in 
some cases Gram negative bacteria are also knoWn (Barry, 
Antimicrob. Agents Chemotherp. 32: 150-152 (1988); 
Brickner et al., J. Med. Chem. 39: 673-679 (1996); Genin et 
al., J. Med. Chem. 43: 953-970 (2000); Slee et al., Antimi 
crob. Agents Chemotherp. 31: 1791-1797 (1987)). 
[0015] Most, if not all, of the knoWn substituted oxaZoli 
dinones Which have been found to have antibacterial activity 
have the structure shoWn beloW Wherein the R3 substituent 
is aryl and the relative stereochemistries of the groups on the 
chiral center (C-5) is as indicated. 

[0016] A comparison of the structures for all of the knoWn 
substituted oxaZolidinones Which have antimicrobial activ 
ity, the general consensus has arisen that there are at least 
three elements of these substituted oxaZolidinones Which are 
critical for biological activity. The ?rst element is that When 
the oxaZolidinone ring is oriented as shoWn beloW such that 
all the ring atoms are in one plane, the carbonyl oxygen 
points up, the ring nitrogen is to the left, and the 5-substitu 
ent is to the right, then of the tWo possible orientations for 
the 5-substituent (distal or proximal), the proximal substitu 
ent is required for biological activity. 

5 
"""ldistal 

proximal 

The second element is that the 3-substituent is an aryl. The 
third element is that the 5-substituent is an alkylamino 
methyl or an acetamidomethyl group. No substituted oxaZo 
lidinone Which has antibacterial activity has been found 
Which does not have all three of the above elements. 

[0017] Because microorganisms Will eventually develop 
resistance to antibiotics, there is a continual need for neW 
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antibiotics. The present invention provides families of novel 
substituted oxaZolidinones which have antimicrobial activ 
ity but which have structures which do not conform to the 
consensus structure thought to be necessary for antimicro 
bial activity. 

SUMMARY OF THE INVENTION 

[0018] The present invention provides a process for pre 
paring N-(substituted)-C-(substituted methyl)-oxaZolidino 
nes, C-(substituted methyl)-oxaZolidinones, and N-(substi 
tuted)-C-(substituted methyl)-oxaZolidinones, preferably 
chiral, from optically active C-(protected oxymethyl)-ox 
aZolidinones. The process can be used to produce combina 
torial libraries of the above substituted oxaZolidinones in a 
two or three step reaction comprising a plurality of reagents 
differing in numbers of carbons or particular substituted 
oxaZolidinones. 

[0019] Therefore, the present invention provides a process 
for producing a library of substituted oxaZolidinones which 
comprises (a) reacting a C-(protected oxymethyl)-oxaZoli 
dinone in an anhydrous organic solvent containing a ?rst 
reagent including a plurality of compounds having different 
numbers of carbons which are reactive with N in the 
C-(protected oxymethyl)-oxaZolidinone under alkylation or 
Buchwald conditions in an inert atmosphere to produce a 
mixture of N-(substituted)-C-(protected oxymethyl)-oxaZo 
lidinones (I); and (b) reacting the mixture of (I) produced in 
step (a) in an aqueous organic solvent with a second reagent 
which removes the protecting group and replaces it with 
another group from the second reagent to produce the library 
of substituted oxaZolidinones. 

[0020] In a further embodiment of the above process, the 
second reagent is a reducing agent which removes the 
protecting group of the N-(substituted)-C-(protected oxym 
ethyl)-oxaZolidinone to provide a mixture of N-(substi 
tuted)-C-hydroxymethyl-oxaZolidinones (II) as the library 
of substituted oxaZolidinones. 

[0021] In a further embodiment of the above process, the 
mixture of (II) is further reacted with a third reagent con 
taining a plurality of compounds reactive with the 
hydroxymethyl in an anhydrous organic solvent to produce 
a mixture of N-(substituted)-C-(substituted methyl)-oxaZo 
lidinones (III) as the library of substituted oxaZolidinones. 
Preferably, the anhydrous organic solvent further includes 
pyridine. In particular embodiments, the third reagent pro 
duces a mixture of 3-(substituted)-5-(substituted methyl)-2 
oxaZolidinones or a mixture of 3-(substituted)-4-(substituted 
methyl)-2-oxaZolidinones. 
[0022] The present invention further provides a process 
for producing a library of substituted oxaZolidinones which 
comprises (a) reacting a C-(protected oxymethyl)-oxaZoli 
dinone in an anhydrous organic solvent containing a ?rst 
reagent including a plurality of compounds having different 
numbers of carbons which are reactive with N in the 
C-(protected oxymethyl)-oxaZolidinone under alkylation or 
Buchwald conditions in an inert atmosphere to produce a 
mixture of N-(substituted)-C-(protected oxymethyl)-oxaZo 
lidinones (I); (b) reacting the mixture of (I) produced in step 
(a) in an aqueous organic solvent with a second reagent 
which removes the protecting group of the N-(substituted) 
C-(protected oxymethyl)-oxaZolidinones to produce a mix 
ture of N-(substituted)-C-hydroxymethyl-oxaZolidinones 
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(II); and (c) reacting the mixture of (II) produced in step (b) 
in an anhydrous organic solvent with a third reagent con 
taining a plurality of compounds reactive with the 
hydroxymethyl of the mixture of (II) to produce a mixture of 
N-(substituted)-C-(substituted methyl)-oxaZolidinones (III) 
as the library of substituted oxaZolidinones. Preferably, the 
anhydrous organic solvent in step (c) further includes pyri 
dine. In particular embodiments, the third reagent produces 
a mixture of 3-(substituted)-5-(substituted methyl)-2-oxaZo 
lidinones or a mixture of 3-(substituted)-4-(substituted 
methyl)-2-oxaZolidinones. 

[0023] In a further embodiment of the above processes, 
substituted is selected from the group consisting of acyl, 
alkyl, aryl, aryl sulfonyl, heteroalkyl, heteroaryl, cycle, 
heterocycle, thio, and mixtures thereof. 

[0024] In a further embodiment of the above processes, 
the substituted oxaZolidinones in the library are separated 
chromatographically. 

[0025] In a preferred embodiment of the above process, 
the protecting group is a trityl group. 

[0026] In a further embodiment of the above processes, 
under the alkylation conditions in step (a) the anhydrous 
organic solvent further includes an alkali without substantial 
reducing activity, preferably, the alkali is an ionic hydride, 
most preferably, the ionic hydride is sodium hydride, and 
under the Buchwald conditions in step (a) the anhydrous 
organic solvent further includes a palladium catalyst, pref 
erably, the palladium catalyst is Pd(OAc)2. 

[0027] In a further embodiment of the above processes, 
the mixture of N-(substituted)-C-(protected oxymethyl)-ox 
aZolidinones (I) produced in step (a) are puri?ed by extract 
ing the reaction mixture with the organic solvent, drying 
over a drying agent, and then removing the solvent. 

[0028] In a still further embodiment of the above pro 
cesses, the N-(substituted)-C-hydroxymethyl-oxaZolidino 
nes (II) produced in step (b) are puri?ed by removing the 
solvent. 

[0029] In a still further embodiment of the above pro 
cesses, the N-(substituted)-C-(substituted methyl)-oxaZoli 
dinones (III) produced in step (c) are puri?ed by extracting 
the reaction mixture with the organic solvent, drying over a 
drying agent, and then removing the solvent. 

[0030] In a further embodiment of the above processes, 
the present invention provides a process for preparing a 
library of substituted oxaZolidinones which comprises react 
ing a C-hydroxymethyl-oxaZolidinone in an anhydrous 
organic solvent including pyridine with a reagent containing 
a plurality of compounds reactive with the hydroxy group to 
produce a mixture of substituted oxaZolidinones as the 
library of substituted oxaZolidinones. 

[0031] In a further embodiment of the above processes, 
the reaction produces a mixture of 5-(substituted methyl) 
2-oxaZolidinones, a mixture of 4-(substituted methyl)-2 
oxaZolidinones, a mixture of N-(substituted)-C-(hydroxym 
ethyl)-2-oxaZolidinones, or a mixture of N-(substituted)-C 
(substituted methyl)-2-oxaZolidinones. 

[0032] In a further embodiment of the above processes, 
substituted is selected from the group consisting of acyl, 
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alkyl, aryl, aryl sulfonyl, heteroalkyl, heteroaryl, cycle, 
heterocycle, thio, and mixtures thereof. 

[0033] In a further embodiment of the above processes, 
the substituted oxaZolidinones in the library are separated 
chromatographically. 
[0034] The present invention further provides a library of 
substituted oxaZolidinones selected from the group consist 
ing of N-(substituted)-C-(substituted methyl)-oxaZolidino 
nes, N-(substituted)-C-hydroxymethyl-oxaZolidinones, and 
C-(substituted methyl)-oxaZolidinones. 
[0035] In a further embodiment of the library, substituted 
in N-(substituted) includes at least 10 different individual 
groups. 

[0036] In a further embodiment of the library, substituted 
in C-(substituted) includes at least 10 different individual 
groups. 

[0037] In a further embodiment of the library, the library 
is a mixture of N-(substituted)-C-hydroxymethyl-2-oxaZo 
lidinones or a mixture selected from the group consisting of 
3-(substituted)-5-(substituted methyl)-2-oxaZolidinones and 
3-(substituted)-4-(substituted methyl)-2-oxaZolidinones. 
[0038] In a further embodiment of the library, substituted 
is selected from the group consisting of acyl, alkyl, aryl, aryl 
sulfonyl, heteroalkyl, heteroaryl, cycle, heterocycle, thio, 
and mixtures thereof. 

[0039] The present invention further provides a method of 
screening substituted oxaZolidinones for biological activity 
Which comprises (a) providing a library of the substituted 
oxaZolidinones Wherein the substituted oxaZolidinones are 
selected from the group consisting of N-(substituted)-C 
(substituted methyl)-oxaZolidinones, N-(substituted)-C-hy 
droxymethyl-oxaZolidinones, and C-(substituted methyl) 
oxaZolidinones; (b) chromatographically separating the 
substituted oxaZolidinones in the library; and (c) testing the 
separated substituted oxaZolidinones for the biological 
activity. 

[0040] In a further embodiment of the above method, 
substituted in N-(substituted) includes at least 10 different 
individual groups. 

[0041] In a further embodiment of the above method, 
substituted in C-(substituted methyl) includes at least 10 
different individual groups. 

[0042] In a further embodiment of the above method, the 
substituted oxaZolidinones is a mixture of N-(substituted) 
C-hydroxymethyl-2-oxaZolidinones or a mixture selected 
from the group consisting of 3-(substituted)-5-(substituted 
methyl)-2-oxaZolidinones, 3-(substituted)-4-(substituted 
methyl)-2-oxaZolidinones, 5-(substituted methyl)-2-oxaZo 
lidinones, and 4-(substituted methyl)-2-oxaZolidinones. 

[0043] In a further embodiment of the above method, 
substituted is selected from the group consisting of acyl, 
alkyl, aryl, aryl sulfonyl, heteroalkyl, heteroaryl, cycle, 
heterocycle, thio, and mixtures thereof. 

[0044] The present invention further provides a substi 
tuted oxaZolidinone With biological activity obtained by the 
above method. 

[0045] The present invention further provides a process 
for producing a substituted oxaZolidinone Which comprises 
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(a) reacting a C-(protected oxymethyl)-oxaZolidinone in an 
anhydrous organic solvent containing a ?rst reagent includ 
ing a compound Which is reactive With N in the C-(protected 
oxymethyl)-oxaZolidinone under alkylation or BuchWald 
conditions in an inert atmosphere to produce an N-(substi 
tuted)-C-(protected oxymethyl)-oxaZolidinone; (b) reacting 
the N-(substituted)-C-(protected oxymethyl)-oxaZolidinone 
in an aqueous organic solvent With a second reagent With a 
second reagent Which replaces the protecting group of the 
N-(substituted)-C-(protected oxymethyl)-oxaZolidinone 
With a hydrogen to produce an N-(substituted)-C-hydroxym 
ethyl-oxaZolidinone; and (c) reacting the N-(substituted)-C 
hydroxymethyl-oxaZolidinone in an anhydrous organic sol 
vent With a third reagent containing a compound reactive 
With the hydroxy group to produce N-(substituted)-C-(sub 
stituted methyl)-oxaZolidinones as the substituted oxaZoli 
dinone. 

[0046] In a further embodiment of the above process, the 
anhydrous organic solvent in step (c) further includes pyri 
dine. 

[0047] In a further embodiment of the above process, 
substituted is selected from the group consisting of acyl, 
alkyl, aryl, aryl sulfonyl, heteroalkyl, heteroaryl, cycle, 
heterocycle, thio, and mixtures thereof. 

[0048] In a further embodiment of the above process, the 
protecting group is a trityl group. 

[0049] In a further embodiment of the above process, the 
substituted oxaZolidinone has the formula 

wherein R1 is selected from the group consisting of hydro 
gen, acyl, alkyl, aryl, heteroalkyl, heteroaryl, heterocycle, 
phenacyl, aryl sulfonyl, thio, and mixture thereof, or a 
hydrogen; R2 is selected from the group consisting of acyl, 
alkyl, aryl, heteroalkyl, heteroaryl, heterocycle, aryl sulfo 
nyl, phenacyl, thio, and mixture thereof, or a hydrogen, 
Wherein hetero is an atom selected from the group consisting 
of O, N, P, and S; and y is a heteroatom selected from the 
group consisting of O, N, and S. 

[0050] In a further embodiment of the above process, the 
substituted oxaZolidinone has the formula 

wherein R1 is selected from the group consisting of alkyl 
sulfonyl, aryl sulfonyl, alkyl, acyl, aryl, and thio and R2 is 
selected from the group consisting of alkyl, acyl, aryl, and 
thio; or, the substituted oxaZolidinone has the formula 
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wherein R1 is selected from the group consisting of alkyl 
sulfonyl, aryl sulfonyl, alkyl, acyl, aryl, and thio and R2 is 
selected from the group consisting of alkyl, acyl, aryl, and 
thio; or, the substituted oXaZolidinone has the formula 

wherein R1 is selected from the group consisting of alkyl, 
acyl, thio, and aryl, R2 is selected from the group consisting 
of C-3, C-4, and C-5 chiral synthons With 1, 2, or 3 chiral 
centers, and X is selected from the group consisting of F, 
N02, Cl, alkyl, and aryl; or, the substituted oXaZolidinone 
has the formula 

0 

oiN R2 
My 

X 

wherein R1 is selected from the group consisting of alkyl, 
acyl, thio, and aryl, R2 is selected from the group consisting 
of C-3, C-4, and C-5 chiral synthons With 1, 2, or 3 chiral 
centers, and X is selected from the group consisting of F, 
N02, Cl, alkyl, and aryl; or, the substituted oXaZolidinone 
has the formula 

wherein R1 is selected from the group consisting of C-3, C-4, 
and C-5 chiral synthons With 1, 2, or 3 chiral centers, R2 is 
selected from the group consisting of alkyl, aryl, acyl, thio, 
and heterocycle, and X is selected from the group consisting 
of F, N02, Cl, alkyl, and aryl; or, the substituted oXaZolidi 
none has the formula 
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wherein R1 is selected from the group consisting of alkyl, 
aryl, acyl, thio, or heterocycle, R2 is selected from the group 
consisting of C-3, C-4, and C-5 chiral synthons With 1, 2, or 
3 chiral centers, and X is selected from the group consisting 
of F, N02, Cl, alkyl, and aryl; or, the substituted oXaZolidi 
none has the formula 

wherein R1 is selected from the group consisting of alkyl, 
aryl, acyl, thio, and heterocycle and R2 is selected from the 
group consisting of C-3, C-4, and C-5 chiral synthons With 
1, 2, or 3 chiral centers; or, the substituted oXaZolidinone has 
the formula 

0 

i 
O N 

wherein R1 is selected from the group consisting of alkyl, 
aryl, acyl, thio, and heterocycle and R2 is selected from the 
group consisting of C-3, C-4, With C-5 chiral synthons With 
1, 2, or 3 chiral centers. 

[0051] In a further embodiment of the above process, 
under the alkylation conditions in step (a) the anhydrous 
organic solvent further includes an alkali Without substantial 
reducing activity, preferably, the alkali is an ionic hydride, 
most preferably, the ionic hydride is sodium hydride. 

[0052] In a further embodiment of the above process, 
under the BuchWald conditions in step (a) the anhydrous 
organic solvent further includes a palladium catalyst, pref 
erably, the palladium catalyst is Pd(OAc)2. 
[0053] In a further embodiment of the above process, the 
miXture of N-(substituted)-C-(protected oXymethyl)-oXaZo 
lidinone produced in step (a) is puri?ed by eXtracting the 
reaction miXture With the organic solvent, drying over a 
drying agent, and then removing the solvent. 

[0054] In a further embodiment of the above process, the 
N-(substituted)-C-hydroXymethyl-oXaZolidinone produced 
in step (b) is puri?ed by removing the solvent. 

[0055] In a further embodiment of the above process, the 
N-(substituted)-C-(substituted methyl)-oXaZolidinone pro 
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duced in step (c) is puri?ed by extracting the reaction 
mixture With the organic solvent, drying over a drying agent, 
and then removing the solvent. 

[0056] The present invention further provides a substi 
tuted oxaZolidinone Which has the formula 

wherein R1 is selected from the group consisting of hydro 
gen, acyl, alkyl, aryl, heteroalkyl, heteroaryl, heterocycle, 
phenacyl, aryl sulfonyl, thio, and mixture thereof, or a 
hydrogen; R2 is selected from the group consisting of acyl, 
alkyl, aryl, heteroalkyl, heteroaryl, heterocycle, aryl sulfo 
nyl, phenacyl, thio, and mixture thereof, or a hydrogen, 
Wherein hetero is an atom selected from the group consisting 
of O, N, P, and S; and y is a heteroatom selected from the 
group consisting of O, N, and S. 

[0057] The present invention further provides a substi 
tuted oxaZolidinone Which has the formula 

wherein R1 is selected from the group consisting of alkyl 
sulfonyl, aryl sulfonyl, alkyl, acyl, aryl, and thio and R2 is 
selected from the group consisting of alkyl, acyl, aryl, and 
thio; or, a substituted oxaZolidinone Which has the formula 

wherein R1 is selected from the group consisting of alkyl 
sulfonyl, aryl sulfonyl, alkyl, acyl, aryl, and thio and R2 is 
selected from the group consisting of alkyl, acyl, aryl, and 
thio; or, a substituted oxaZolidinone Which has the formula 
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wherein R1 is selected from the group consisting of alkyl, 
acyl, thio, and aryl, R2 is selected from the group consisting 
of C-3, C-4, and C-5 chiral synthons With 1, 2, or 3 chiral 
centers, and X is selected from the group consisting of F, 
N02, Cl, alkyl, and aryl; or, a substituted oxaZolidinone 
Which has the formula 

wherein R1 is selected from the group consisting of alkyl, 
acyl, thio, and aryl, R2 is selected from the group consisting 
of C-3, C-4, and C-5 chiral synthons With 1, 2 or 3 chiral 
centers, and X is selected from the group consisting of F, 
N02, Cl, alkyl, and aryl; or, a substituted oxaZolidinone 
Which has the formula 

wherein R1 is selected from the group consisting of C-3, C-4, 
and C-5 chiral synthons With 1, 2, or 3 chiral centers, R2 is 
selected from the group consisting of alkyl, aryl, acyl, thio, 
and heterocycle, and X is selected from the group consisting 
of F, N02, Cl, alkyl, and aryl; or, a substituted oxaZolidinone 
Which has the formula 

wherein R1 is selected from the group consisting of alkyl, 
aryl, acyl, thio, or heterocycle, R2 is selected from the group 
consisting of C-3, C-4, and C-5 chiral synthons With 1, 2, or 
3 chiral centers, and X is selected from the group consisting 
of F, N02, Cl, alkyl, and aryl; or, a substituted oxaZolidinone 
Which has the formula 
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wherein R1 is selected from the group consisting of alkyl, 
aryl, acyl, thio, and heterocycle and R2 is selected from the 
group consisting of C-3, C-4, and C-5 chiral synthons With 
1, 2, or 3 chiral centers; or, a substituted oxaZolidinone 
Which has the formula 

0 

A 
O N 

wherein R1 is selected from the group consisting of alkyl, 
aryl, acyl, thio, or heterocycle and R2 is selected from the 
group consisting of C-3, C-4, With C-5 chiral synthons With 
1, 2, or 3 chiral centers. 

[0058] The present invention further provides an antimi 
crobial composition comprising a carrier and one or more 
substituted oxaZolidinones of the formula 

wherein R1 is selected from the group consisting of hydro 
gen, acyl, alkyl, aryl, heteroalkyl, heteroaryl, heterocycle, 
phenacyl, aryl, sulfonyl, thio, and mixture thereof, or a 
hydrogen; R2 is selected from the group consisting of acyl, 
alkyl, aryl, heteroalkyl, heteroaryl, heterocycle, aryl sulfo 
nyl, phenacyl, thio, and mixture thereof, or a hydrogen, 
Wherein hetero is an atom selected from the group consisting 
of O, N, P, and S; and y is a heteroatom selected from the 
group consisting of O, N, and S. 

OBJECTS 

[0059] Therefore, it is the object of the present invention 
to provide a process for producing substituted oxaZolidino 
nes Which are substituted at the N-position or the C-position, 
or both. 

[0060] It is a further object of the present invention to 
provide a process for producing a library of substituted 
oxaZolidinones comprising a plurality of oxaZolidinones 
substituted at the N-position, a plurality of oxaZolidinones 
substituted at the C-position, or a plurality of oxaZolidinones 
substituted at both the N-position and the C-position. 

[0061] These and other objects of the present invention 
Will become increasingly apparent With reference to the 
folloWing draWings and preferred embodiments. 

DESCRIPTION OF THE DRAWINGS 

[0062] FIG. 1A shoWs the conversion of 5-trityloxym 
ethyl-2-oxaZolidinone to 3-(2,5-dimethoxyphenacyl)-5-tri 
tyloxymethyl-2-oxaZolidinone. 
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[0063] FIG. 1B shoWs the conversion of 3-(2,5-dimethox 
yphenacyl)-5-trityloxymethyl-2-oxaZolidinone to 3-(2,5 
dimethoxyphenacyl)-5-hydroxymethyl-2-oxaZolidinone. 

[0064] FIG. 1C shoWs the conversion of 3-(2,5-dimethox 
yphenacyl)-5-hydroxymethyl-2-oxaZolidinone to a library 
of ten 3-(2,5-dimethoxyphenacyl)-5-(substituted methyl)-2 
oxaZolidinones. 

[0065] FIG. 2 shoWs the ten chlorides used in the O-func 
tionaliZation. 

[0066] FIG. 3 shoWs an HPLC pro?le of the library of ten 
3 -(2, 5-dimethoxyphenacyl)-5 -(substituted methyl) -2 -oxaZo 
lidinones prepared as shoWn in FIGS. 1A to IC. 

[0067] FIG. 4 shoWs the structure of the ten 3-(2,5 
dimethoxyphenacyl)-5-(substituted methyl)-2-oxaZolidino 
nes identi?ed in FIG. 3. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0068] All patents, patent applications, government pub 
lications, government regulations, and literature references 
cited in this speci?cation are hereby incorporated herein by 
reference in their entirety. In case of con?ict, the present 
description, including de?nitions, Will control. 

[0069] The present invention provides a novel process for 
preparing collections or combinatorial libraries of substi 
tuted oxaZolidinones. In particular, the present invention 
provides a process for preparing libraries of optically active 
or chiral N-(substituted)-C-(substituted methyl)-oxaZolidi 
nones, N-(substituted)-C-(methyl)-oxaZolidinones, and 
C-(substituted methyl)-oxaZolidinones bearing alkyl or aryl 
substituents in the N-substituted position (3-position) and a 
methyl group substituted With a heteroatom such as O, N, or 
S in the C-substituted position (4- or 5-position) and Wherein 
the heteroatom is further substituted With hydrogen or acyl, 
alkyl, aryl, heteroalkyl, heteroaryl, heterocycle, phenacyl, 
aryl sulfonyl, or mixture thereof. 

[0070] In a preferred embodiment, the substituted oxaZo 
lidinones comprising the library are optically active or chiral 
N-(substituted)-C-(substituted methyl)-2-oxaZolidinones, 
N-(substituted)-C-(methyl)-2-oxaZolidinones, and C-(sub 
stituted)-2-oxaZolidinones bearing alkyl or aryl substituents 
in the N-substituted position (3-position) and a methyl group 
substituted With a heteroatom in the C-substituted position 
(4- or 5-position) and Wherein the heteroatom is further 
substituted With hydrogen or acyl, alkyl, aryl, heteroalkyl, 
heteroaryl, heterocycle, phenacyl, aryl sulfonyl, or mixture 
thereof. 

[0071] As used herein, the term “substituted” refers to 
groups other than hydrogen substituted at the N-position or 
the methyl at the C-position. Preferably, the substituting 
group is an organic group. Therefore, When the N-position 
is substituted, it is substituted With a group such as acyl, 
alkyl, aryl, heteroalkyl, heteroaryl, heterocycle, aryl sulfo 
nyl, phenacyl, or mixture thereof. When N is not referred to 
as being “substituted”, the N has a hydrogen at the N-po 
sition. When the C-position methyl is substituted, it is 
referred to as “substituted methyl” Wherein “substituted” is 
a group such as acyl, alkyl, aryl, heteroalkyl, heteroaryl, 
heterocycle, phenacyl, aryl sulfonyl, or mixture thereof. 
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[0072] The general structure of these substituted oXaZoli 
dinones is shown below 

wherein R1 is an acyl, alkyl, aryl, heteroalkyl, heteroaryl, 
heterocycle, phenacyl, aryl sulfonyl, thio, or mixture 
thereof, or a hydrogen, R2 is an acyl, alkyl, aryl, heteroalkyl, 
heteroaryl, heterocycle, aryl sulfonyl, phenacyl, thio, or 
mixture thereof, or a hydrogen (When N is not substituted by 
an organic group), and y is a heteroatom selected from the 
group consisting of O, N, and S. The heteroatom comprising 
R1 or R2 can include one or more atoms selected from the 
group consisting of O, P, S, N, Al, and Si. 

[0073] The above genus comprises at least eight families 
of substituted oXaZolidinones. The ?rst family (Family 1) 
comprises substituted oXaZolidinones With the folloWing 
general structure 

0 

wherein R1 is alkyl sulfonyl, aryl sulfonyl, alkyl, acyl, aryl, 
or thio and R2 is alkyl, acyl, aryl, or thio. 

[0074] The second family (Family 11) comprises substi 
tuted oXaZolidinones With the folloWing general structure 

wherein R1 is alkyl sulfonyl, aryl sulfonyl, alkyl, acyl, aryl, 
or thio and R2 is alkyl, acyl, aryl, or thio. 

[0075] The third family (Family Ill) comprises substituted 
oXaZolidinones With the folloWing general structure 
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wherein R1 is alkyl, acyl, thio, or aryl, R2 is a C-3, C-4, or 
C-5 chiral synthon With 1, 2, or 3 chiral centers, and X is F, 
N02, Cl, Alkyl, or aryl. 

[0076] The fourth family (Family IV) comprises substi 
tuted oXaZolidinones With the general structure 

wherein R1 is alkyl, acyl, thio, or aryl, R2 is a C-3, C-4, or 
C-5 chiral synthon With 1, 2, or 3 chiral centers, and X is F, 
N02, Cl, Alkyl, or aryl. 

[0077] The ?fth family (Family V) comprises substituted 
oXaZolidinones With the general structure 

o 

0* N R2 
My 

X 

wherein R1 is a C-3, C-4, or C-5 chiral synthon With 1, 2, or 
3 chiral centers, R2 is alkyl, aryl, acyl, thio, or heterocycle, 
and X is F, N02, Cl, Alkyl, or aryl. 

[0078] The siXth family (Family VI) comprises substituted 
oXaZolidinones With the general structure 

wherein R1 is alkyl, aryl, acyl, thio, or heterocycle, R2 is a 
C-3, C-4, or C-5 chiral synthon With 1, 2, or 3 chiral centers, 
and X is F, N02, Cl, Alkyl, or aryl. 

[0079] The seventh family (Family VII) comprises sub 
stituted oXaZolidinones With the general structure 

wherein R1 is alkyl, aryl, acyl, thio, or heterocycle and R2 is 
a C-3, C-4, or C-5 chiral synthon With 1, 2, or 3 chiral 
centers. 
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and its use are disclosed in Us. Pat. No. 6,288,239 B1 to 
Hollingsworth and Wang. The structure of 5-trityloxym 
ethyl-2-oxaZolidinone is shown below. 

Q o 
[0083] The general process for producing a library of 
substituted oxaZolidinones comprises the following steps. 
First, a C-(protected oxymethyl)-oxaZolidinone is N-ary 
lated with a mixture of compounds comprising a plurality of 
different aryl acyl, alkyl, aryl, heteroalkyl, heteroaryl, het 
erocycle, aryl sulfonyl, or phenacyl bromides under Buch 
wald conditions (Yin and Buchwald, Org. Letts 2: 1101 
ll04 (2000)) or by simple alkylation under nitrogen. This 
produces a plurality of N-(substituted)-C-(protected oxym 
ethyl)-oxaZolidinones (I). 
[0084] For example, under simple alkylation conditions, a 
C-(protected oxymethyl)-oxaZolidinone is dissolved in an 
organic solvent such as tetrahydrofuran (THF) containing a 
strong base (alkali) which preferably does not have substan 
tial reducing activity or which has reducing activity which is 
suppressed at low temperatures. Hydrides are strong bases 
which are suitable for the reaction. Preferably, the strong 
base is an ionic hydride such as an alkali hydride. Most 
preferred is sodium hydride which is a powerful base 
without substantial reducing activity. Other strong bases 
which may be used include lithium hydride, potassium 
hydride, rubidium hydride, cesium hydride, sodium alcoho 
lates, sodium amide, and metallic sodium. In general, about 
1 equiv. of the strong base (alkali), preferably sodium 
hydride, is added to the solvent containing the C-(protected 
oxymethyl)-oxaZolidinone. In the case of sodium hydride, 
which is insoluble in organic solvents, the sodium hydride is 
provided as a suspension in an organic solvent such as 
hexane. After allowing the mixture containing the protected 
oxaZolidinone and strong base to incubate at about 00 C. for 
about 10 minutes with stirring under an inert atmosphere 
such as nitrogen, the mixture is warmed to room temperature 
and stirred for about two hours and a mixture of n different 
arylating reagents, preferably in a molar ratio of about 1 to 
l to l to 2 (C-(protected oxymethyl)-oxaZolidinone to 
mixture), is added. The reaction is incubated at room tem 
perature with stirring for a time (about eight hours) suf?cient 
to arylate the N at the 3-position with the n different 
arylating reagents to produce n N-(substituted)-C-(protected 
oxymethyl)-oxaZolidinones. The reaction is then quenched 
by adding an aqueous solution containing an acid such as 
NH4Cl and the N-(substituted)-C-protected oxymethyl)-ox 
aZolidinones are recovered by extracting the quenched reac 
tion with the organic solvent, drying the extract over a 
drying agent such as anhydrous Na2SO4, and concentrating 
the extract under reduced pressure (in vacuo). The N-(sub 
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stituted)-C-(protected oxymethyl)-oxaZolidinones are pref 
erably puri?ed by chromatography. 

[0085] Under Buchwald conditions, the C-(protected 
oxymethyl)-oxaZolidinone and about 1 to 2 equiv. of a 
mixture of n different arylating reagents are incubated with 
a Pd(OAc)2 catalyst in an organic solvent such as tetrahy 
drofuran (THF) under an inert atmosphere such as argon at 
a temperature between about 45° to 1100 C. for a time 
suf?cient to arylate the N at the 3-position with the n 
different arylating reagents to produce n N-(substituted)-C 
(protected oxymethyl)-oxaZolidinones (in general, about 
eight hours as determined by gas chromatography). The 
reaction is then cooled to room temperature, diluted with an 
organic solvent such as dichloromethane, ?ltered, and con 
centrated under reduced pressure (in vacuo). The N-(substi 
tuted)-C-(protected oxymethyl)-oxaZolidinones are prefer 
ably puri?ed by chromatography. 

[0086] Next, the N-arylated oxaZolidinones (N-substi 
tuted) are deprotected in the usual fashion by hydrogenolysis 
using H2 and a palladium catalyst or an acid such as to 
produce a library of n N-(substituted)-C-hydroxymethyl 
oxaZolidinones (II). For example, the N-arylated oxaZolidi 
nones, preferably puri?ed by chromatography or the like, are 
incubated in an aqueous solvent such as wet dichlo 

romethane (CH2Cl2) (about 8:1 CH2Cl2zH2O) further con 
taining an acid such as tri?uoroacetic acid (CF3CO2H) at 
room temperature for a time suf?cient (about four hours) to 
deprotect the C-hydroxymethyl. Preferably, the C-protecting 
group in the above reaction is a triphenylmethyl group. The 
reaction is quenched by adding triethylamine or other 
quenching agent and the deprotected oxaZolidinone concen 
trated under reduced pressure (in vacuo). The concentrated 
deprotected oxaZolidinone is preferably further puri?ed by 
chromatography. 

[0087] In a further step, the n N-(substituted)-C-hy 
droxymethyl-oxaZolidinones (II) are O-functionaliZed with 
a mixture of n different alkylation, acylation, sulfonylation, 
halogenation, or other such species. For example, a mixture 
containing a plurality of different acyl, alkyl, aryl, het 
eroalkyl, heteroacyl, heteroaryl, heterocycle., phenacyl, aryl 
sulfonyl, amides thereof, thiols thereof, or other such spe 
cies, or the O of the hydroxymethyl is replaced by N-aryl, 
N-sulfonyl, N-sul?de, or other N-species, or the O of the 
hydroxymethyl is replaced by a thioalkyl, thioaryl, or other 
thio-species. Methods for converting the hydroxyl group to 
a nitrogen containing function can be done by any of the 
methods which are known. These include mesylation or 
tosylation followed by displacement with ammonia, aZide, 
benZylamine, or other nitrogen nucleophiles as taught for 
example in Us. Pat. No. 6,288,239 B1 to Hollingsworth and 
Wang or U.S. Pat. No. 5,837,870 to Pearlman et al. For 
example, n substituted oxaZolidinones (II), preferably puri 
?ed by chromatography or the like, are then incubated in an 
organic solvent such as dry dichloromethane containing 
about 1 equiv. pyridine and about 1 equiv. of a mixture of n 
different acyl, alkyl, aryl, heteroalkyl, heteroaryl, hetero 
cycle, phenacyl, aryl sulfonyl, thios and amides thereof, or 
other such species halides at room temperature for time 
suf?cient (about 12 to 16 hours) to functionaliZe the C-hy 
droxymethyl at the 4- or 5-position. Afterwards, the reaction 
is quenched by addition of ammonium chloride, extracting 
the organic layer with dichloromethane, drying the organic 
layer extract over a drying agent such as anhydrous Na2SO4, 
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and concentrating under reduced pressure (in vacuo). The 
above process generates a library of n2 N-(substituted)-C 
(substituted methyl)-oxaZolidinones (III). For example, if 
ten different aryl bromides reagents are used in the ?rst step 
and ten different halide reagents in the second step, 100 
N-(substituted)-C-(substituted)-oxaZolidinones (III) are 
obtained. 

[0088] Each of the products (I, II, or III) produced above 
can be separated chromatographically and each separately 
evaluated as drug or antimicrobial candidates. 

[0089] The process takes advantage of the ease of reaction 
of the nitrogen atom at the 3-position in C-(protected 
oxymethyl)-oxaZolidinones Which enables both arylation 
and alkylation sequences for substituting the N to be used. 
A further advantage is that in one or tWo steps, the protecting 
group can be removed and the hydroxyl group functional 
iZed. In the same scheme, the oxygen substituent at the 
C-position methyl can be replaced With halo, thio, phenoxy, 
aZido, or substituted nitrogen groups under standard Mit 
sunobu conditions (Mitsunobu, Synthesis 1 (1981)). Alter 
natively, the hydroxyl group can be ?rst converted to a 
sulfonate, halo, or other such activating group. 

[0090] Thus, the process involves essentially tWo steps, 
the ?rst step is generating a ?rst library of n N-(substituted) 
C-hydroxymethyl-oxaZolidinones from a C-protected 
oxaZolidinone and the second step is O-functionaliZing 
acylating the C-hydroxymethyl to generate a library of n2 
N-(substituted)-C-(substituted methyl)-oxaZolidinones. 
[0091] In a preferred embodiment, the ?rst library com 
prises at least 10 different N-(substituted)-C-hydroxym 
ethyl-oxaZolidinones prepared by reacting C-(protected 
oxymethyl)-oxaZolidinones With at least 10 different N-ary 
lating reagents and the second library comprises at least 100 
different N-(substituted)-C-(substituted)-oxaZolidinones 
prepared by reacting the ten N-(substituted)-C-hydroxym 
ethyl-oxaZolidinones With at least ten different O-function 
aliZing acylating reagents. In other embodiments of the 
library, the substituted oxaZolidinones comprise a plurality 
of molecules With N-position substitutions and a single 
substitution group at the C-position of the molecules or a 
plurality of molecules With C-position substitutions and a 
single substitution group at the N-position of the molecules. 
A further embodiment of the library can comprise substi 
tuted oxaZolidinones With either N-position substitutions 
only (N-(substituted)-C-(methyl)-oxaZolidinones) or C-po 
sition substitutions only (C-(substituted methyl)-oxaZolidi 
nones. The particular library embodiment chosen depends 
on the particular objectives of the drug or antimicrobial 
screening program. 

[0092] In a preferred embodiment, the oxaZolidinone is 
2-oxaZolidinone. In a further preferred embodiment as 
shoWn in Scheme 3 beloW, the C-(protected hydroxym 
ethyl)-2-oxaZolidinone is C-trityloxymethyl-2-oxaZolidi 
none. The C-trityloxymethyl-2-oxaZolidinone is N-arylated 
(N at position 3) With a mixture of n different aryl acyl, alkyl, 
aryl, heteroalkyl, heteroaryl, heterocycle, aryl sulfonyl, or 
phenacyl bromides, or other such bromides under BuchWald 
conditions (Yin and BuchWald, Org. Letts. 2: 1101-1104 
(2000)) or simple alkylation under nitrogen to produce 
N-(substituted)-C-trityloxymethyl-2-oxaZolidinones. The 
trityl (Tr) group is then removed by hydrogenation to 
produce a library of n N-(substituted)-C-hydroxymethyl-2 
oxaZolidinones. 
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Scheme} 

0 

)k RlBr RnBr 
(Buchwald arylation 
— 

or simple alkylation 
under nitrogen) 

[0093] In a further step, the N-(substituted)-C-hydroxym 
ethyl-2-oxaZolidinones are O-functionaliZed acylated With a 
mixture of n different acyl, alkyl, aryl, heteroalkyl, het 
eroaryl, heterocycle, phenacyl, aryl sulfonyl, amides thereof, 
or other such species halides, or the O of the hydroxymethyl 
is replaced by N-aryl, N-sulfonyl, N-sul?de, or other N-spe 
cies, or the O is replaced by a thioalkyl, thioaryl, or other 
thio-species. This generates a library of n2 N-(substituted) 
C-(substituted methyl)-2-oxaZolidinones. For example, if 
ten aryl bromides reagents are used in the ?rst step and ten 
halide species reagents in the second step, a total of 100 
N-(substituted)-C-(substituted methyl)-2-oxaZolidinones are 
made. In one embodiment, the starting oxaZolidinone is 
4-(protected oxymethyl)-2-oxaZolidinone, preferably 4-tri 
tyloxymethyl-oxaZolidinone, and the n library comprises 
3-(substituted)-4-hydroxymethyl-2-oxaZolidinone and the n 
library comprises 3-(substituted)-4-(substituted methyl)-2 
oxaZolidinone. In a preferred embodiment, the starting 
oxaZolidinone is 5-(protected oxymethyl)-2-oxaZolidinone, 
preferably 5-trityloxymethyl-oxaZolidinone, and the n 
library comprises 3-(substituted)-5-hydroxymethyl-2-ox 
aZolidinone and the n2 library comprises 3-(substituted)-5 
(substituted methyl)-2-oxaZolidinone. 
[0094] The novel process alloWs for the rapid synthesis of 
a plurality of substituted oxaZolidinones including but not 
limited to 3-(substituted)-5-(substituted methyl)-oxaZolidi 
nones, 3-(substituted)-4-(substituted methyl)-oxaZolidino 
nes, 3-(substituted)-5-(substituted methyl)-2-oxaZolidino 
nes, 3-(substituted)-4-(substituted methyl)-2 
oxaZolidinones, 3-(substituted)-5-hydroxymethyl 
oxaZolidinones, 3 -(sub stituted)-4 -hydroxymethyl - 
oxaZolidinones, 3 -(sub stituted)- 5 -hydroxymethyl -2 - 
oxaZolidinones, and 3-(substituted)-4-hydroxymethyl-2 
oxaZolidinones. The number of substituted oxaZolidinones 
synthesiZed by the novel process depends on the number of 
substituting reagents included in the process. Therefore, the 
use of substituting reagents such as sulfur, nitrogen, and 
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oxygen nucleophiles on the primary hydroxyl group and the 
amine group of the oxaZolidinones affords access to a 

plurality of families of optically active compounds in a 
single process Which is fast and simple. 

[0095] The substituted oxaZolidinones produced by the 
above process can be separated using standard chromatog 
raphy methods and the separated substituted oxaZolidinones 
screened for biological activity including antimicrobial 
activity or for usefulness as a drug or an intermediate for 

synthesiZing a drug. Technologies and methods for screen 
ing compounds in combinatorial libraries are Well knoWn in 
the art. 

[0096] For any particular substituted oxaZolidinone Which 
has useful characteristics, biological activities, or Which is a 
useful intermediate for the synthesis of other compounds, 
the above process for making the combinatorial library is 
modi?ed to a process for making the particular substituted 
oxaZolidinone. The modi?ed process differs from the pro 
cess for preparing the library in that the plurality of reagents 
shoWn in Scheme 3 and described above is replaced With the 
particular reagents Which Will result in the synthesis of the 
particular substituted oxaZolidinone. Thus, the general 
method involves the folloWing steps: (1) substituting the 
N-group of optically active C-protected oxaZolidinone, pref 
erably trityloxy-2-oxaZolidione, by simple alkylation under 
nitrogen or N-arylating under BuchWald conditions to pro 
duce an N-substituted oxaZolidinone, (2) removing the 
C-protecting group, and (3) substituting the hydrogen of the 
C-4 or C-5 hydroxymethyl With an alkylation, acylation, 
arylation, sulfonylation, or other such species halide, or 
substituting the hydroxy group With a thioalkyl, thioaryl, or 
other thio-group species to replace the O of the hydroxym 
ethyl With S, or substituting the hydroxy group under 
conditions With an N-acyl, N-sulfonyl, N-sul?de, or other 
N-group species to replace the O of the hydroxymethyl With 
N. The above process enables particular substituted oxaZo 
lidinones of any one of the eight families (Families I to VIII) 
to be prepared. 

[0097] When libraries comprising substituted oxaZolidi 
nones prepared according to the process of the present 
invention Were tested for antimicrobial activity, many of the 
substituted oxaZolidinones in the libraries With the genus 
structure Were discovered to have antimicrobial activity 
against gram positive and Gram negative bacteria. In par 
ticular, many of the substituted oxaZolidinones Were found 
to be active against Gram positive bacteria such as those of 
the genera Staphlococcus and Enterococcus and Gram nega 
tive bacteria such as those of the genera Escherichia With 90 
to 100% Minimum Inhibitory Concentrations (MIC9O_1OO) of 
less than 10 ug/mL. The discovery that many of the novel 
substituted oxaZolidinones had antibacterial activity Was 
surprising since the novel substituted oxaZolidinones do not 
contain all three elements considered necessary for antibac 
terial activity. Thus, the novel substituted oxaZolidinones 
represent an neW class of antimicrobial agents Which are 
active against a variety of bacteria, in particular, Gram 
positive bacteria such as Staphylococcus aureus, Pseudomo 
has aeriginose, pneumococci (Streptococcus pneumoniae), 
enterococci (Enterococcus faecium, Enterococcus faecalis, 
Enterococcus gallinarum), Groups A, B, C, and G strepto 
cocci, Streptococcus oralis, and Streptococcus sanguis and 
Gram negative bacteria such as Escherichia coli. 
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[0098] Preferably, the substituted oxaZolidinones With 
antimicrobial activity are embraced by the species of Fami 
lies I to VIII. Tables 2 and 3 shoW examples of substituted 
oxaZolidinones produced as disclosed herein Which have 
been shoWn to have antimicrobial activity. Tables 1 and 2 
shoW the results of analyses of the antimicrobial activity for 
several of the substituted oxaZolidinones. The substituted 
oxaZolidinones Which are particularly useful antimicrobials 
have an MIC9O_loo against at least one gram positive bacteria 
of about 300 ug/mL or less, preferably, of about 100 ug/mL 
or less, most preferably, of about 10 ug/mL or less. Because 
particular strains of these bacteria species have developed 
antibiotic resistance, the novel substituted oxaZolidinones 
are particularly useful for use against the antibiotic resistant 
strains of bacteria such as those shoWn in Table 1. 

[0099] To inhibit or prevent a bacterial infection from 
developing in a human or animal or to treat a bacterial 
infection in a human or animal patient, compositions com 
prising a carrier and one or more of the novel substituted 
oxaZolidinones disclosed herein can be administered to the 
human or animal intravenously; by injection; orally by 
tablet, capsule, or liquid suspension; or topically. 

[0100] For intravenous administration, one or more of the 
novel substituted oxaZolidinones is dissolved in dimethyl 
sulfoxide or other pharmaceutically acceptable organic sol 
vent, Which is then diluted to about 5% (v/v) in a carrier 
Which is a sterile isotonic solution. A suitable isotonic 
solution includes sodium citrate, citric acid, and dextrose 
Wherein the Na+content is about 0.38 mg/mL (1.7 mEq/ 100 
mL). LineZolid in the above isotonic solution has been 
approved for human use by the Us. Food and Drug Admin 
istration. The intravenous solution can be applied as 15- to 
20-minute infusions or by continuous infusion over an 
extended time period through a catheter surgically implanted 
through the patient’s vein. In particular embodiments, the 
one or more novel substituted oxaZolidinones is combined 
With one or more antibiotics or other antibacterial agents. 

[0101] For injection, one or one or more of the novel 
substituted oxaZolidinones is dissolved in dimethyl sulfox 
ide or other pharmaceutically acceptable organic solvent, 
Which is then diluted to about 5% (v/v) in a carrier Which is 
a sterile isotonic solution or sterile distilled Water. The 
solution can be administered subcutaneously, intramuscu 
larly, or peritoneally. In particular embodiments, one or 
more the substituted oxaZolidinones is combined With one or 
more antibiotics or other antibacterial agents. 

[0102] For oral administration, one or more of the novel 
substituted oxaZolidinones is mixed With a pharmaceutically 
acceptable carrier and the mixture compressed into a tablet, 
Which can be ?lm coated, or encapsulated Within a pharma 
ceutically acceptable capsule. For example, one or more of 
the novel oxaZolidinones are admixed With a carrier Which 
includes as the inactive ingredients: corn starch, microcrys 
talline cellulose, hydroxy propylcellulose, sodium starch 
glycolate, magnesium stearate, hydroxypropyl methylcellu 
lose, polyethylene glycol, titanium dioxide, and carnauba 
Wax. The admixture is formed into tablets or encapsulated in 
capsules. Each tablet or capsule contains about 0.1 mEq 
Na". LineZolid in a carrier Which includes the above inactive 
ingredients has been approved for human use by the Us. 
Food and Drug Administration. In particular embodiments, 
one or more of the substituted oxaZolidinones is combined 
With one or more antibiotics or other antibacterial agents. 
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[0103] Alternatively, the novel substituted oxaZolidinones 
are administered orally as a suspension. In this embodiment, 
one or more of the novel substituted oxaZolidinones is 
provided in a pharmaceutically acceptable ?avored granule 
or poWder carrier for constitution into a suspension for oral 
administration. For example, one or more of the novel 
substituted oxaZolidinones are admixed With a granule or 
poWder Which includes as the inactive ingredients: sucrose, 
citric acid, sodium citrate, microcrystalline cellulose, car 
boxy methyl cellulose sodium, aspartame, xanthan gum, 
mannitol, sodium benZoate, colloidal silicon dioxide, 
sodium chloride, and ?avors. LineZolid in a granule or 
poWder containing the above inactive ingredients has been 
approved for human use by the US. Food and Drug Admin 
istration. In particular embodiments, one or more of the 
substituted oxaZolidinones is combined With one or more 
antibiotics or other antibacterial agents. 

[0104] For topical administration, one or more of the 
substituted oxaZolidinones can be provided in an ointment, 
a lotion, a cream, or a gel. In particular embodiments, one or 
more of the substituted oxaZolidinones is combined With one 
or more steroids, one or more antibiotics or other antibac 

terial agents, or both. 

[0105] The folloWing examples are intended to promote a 
further understanding of the present invention. 

EXAMPLE 1 

[0106] This example illustrates the preparation of (S)-5 
trityloxymethyl-2-oxaZolidinone using the process disclosed 
in US. Pat. No. 6,288,239 B1 to HollingsWorth and Wang. 

[0107] In a ?ask, (S)-3,4-dihydroxybutyramide (11.9 g, 
0.10 moles) Was dissolved in 50 mL of tetrahydrofuran 
(THF) to Which 50 mL of dimethylformamide and 10 mL 
pyridine Was added folloWed by 30.6 g (0.11 moles) of trityl 
chloride. A drying tube ?lled With calcium chloride Was used 
to exclude moisture. The reaction mixture Was stirred for 36 
hours at room temperature. Afterwards, the reaction mixture 
Was ?ltered to remove the solids. The liquid Was concen 
trated under reduced pres sure to remove mo st of the solvent. 
The concentrate Was poured into ice Water, stirred for about 
half an hour, and then the Water layer Was removed from the 
organic layer containing the 3-Hydroxy-4-trityloxy butyra 
mide. The product Was a semi-crystalline liquid Which Was 
dried in vacuo. Afterwards, the excess trityl chloride Was 
Washed aWay by tituration With hexane. 

[0108] The 3-hydroxy-4-trityloxy butyramide (3.61 g, 
0.01 moles) Was dissolved in 30 mL THF. Fifteen mL of a 
13% sodium hypochlorite solution Was added and the mix 
ture Was stirred vigorously. Next, 1.6 g of sodium hydroxide 
dissolved in 10 mL of Water Was added. The reaction Was 
stirred at 55-60° C. for eight hours after Which time the 
conversion to 5-trityloxymethyl-2-oxaZolidinone Was com 
pleted as indicated by TLC and lH-NMR spectroscopy. The 
organic layer Was separated from the aqueous layer and 
saved. The aqueous layer Was extracted three times With 
THF. The saved organic layer and the THF extracts Were 
combined and then concentrated to remove the solvent. The 
residue Was taken up in dichloromethane and the solution 
dried over sodium sulfate. AfterWards, the solution Was 
concentrated to remove the solvent and the oxaZolidinone 
Was obtained as a White crystalline product (3.4 g, yield 
95%). Normally, this crude product did not need further 
puri?cation. 
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EXAMPLE 2 

[0109] This comparative example illustrates the N-aryla 
tion of 5-trityloxymethyl-2-oxaZolidinone to produce (S)-3 
(2-nitro)phenyl-5-trityloxymethy)-2-oxaZolidinone using 
the procedure disclosed in Shakespeare, Tetrahedron Lett. 
40: 2035-2038 (1999). 

[0110] To 36 mg of 5-trityloxymethyl-2-oxaZolidinone, 30 
mg (1.5 equivs) 1-bromo-2-nitrobenZene, 2.4 mg (0.1 
equivs) palladium (II) acetate, 5.5 mg (0.1 equivs) 1,1' 
bis(diphenylphosphino)-ferrocene, 16 mg (0.15 equivs) 
potassium t-butoxide, and 1 mL toluene Were added under a 
nitrogen atmosphere. The mixture Was heated at 110° C. for 
14 hours after Which time the mixture Was resolved by 
thin-layer chromatography (TLC) comprising silica With 
dichloromethane as the eluant. 

[0111] The TLC indicated complete conversion to a single 
product: (S)-3-(2-nitro)phenyl-5-trityloxymethyl-2-oxaZoli 
dinone. The mixture Was cooled and diluted With dichlo 
romethane. The dark broWn organic solution Was Washed 
With 5% sodium carbonate, concentrated, and chromato 
graphed on silica gel using dichloromethane as the eluant. 
The product (47 mg, 98%) Was obtained as a pale yelloW 
solid Which crystalliZed from chloroform:methanol as olf 
White crystals With a melting point of 236-237° C. The 
product Was analyZed by lH-NMR, 13 C NMR, IR, MS, and 
HRMS. 

[0112] 1H-NMR (300 MHZ, CDCl3) 6 8.03 (dd, 1H, J=8.0, 
2.1 HZ), 7.65 (td, 1H, J=8.0, 2.1 HZ), 7.46-7.53 (m, 6H), 7.44 
(td, 1H, J=8.0, 2.1 HZ), 7.20-7.36 (m, 10H), 4.83 (m, 1H), 
4.07 (t, 1H, J=8.5 HZ), 3.89 (t, 1H, J=8 HZ), 3.58 (dd, 1H, 
J=11.8, 4.5 HZ), 3.36 (dd, 1H, J=11.8, 4.5 HZ). 13C NMR (75 
MHZ, CDCl3) 6 176.4, 143.5, 134.1, 131.7, 127.6, 87.5, 
73.4, 64.0, 49.4. IR cm-1 3057, 2924, 1760, 1607, 1532, 
1489, 1449, 1411, 1355. MS (electron impact) m/Z 57, 71, 
91, 105, 131, 165, 243, 259, 403, 463, 480 (M+). HRMS 
(electron impact) analyZed for C29H24N2O5: theoretical MW 
480.1685, observed MW 480.1683. 

EXAMPLE 3 

[0113] This example illustrates the preparation of a library 
of substituted 2-oxaZolidinones, Which are members of 
Family II, according to the process of the present invention. 
In this example, (S)-5-trityloxymethyl-2-oxaZolidinone is 
N-acylated With 2,5-dimethoxyphenacyl bromide, detrity 
lated, and then acylated With ten different acyl halides or 
anhydrides to produce a library of n=10 3-(2,5-dimethox 
yphenacyl)-5-(substituted methyl)-2-oxaZolidinones. 

[0114] In the ?rst step (FIG. 1A), (S)-3-(2,5-dimetho 
cyphenacyl)-5-trityloxymethyl-2-oxaZolidinone Was pro 
duced in a reaction comprising (S)-5-trityloxymethyl-2 
oxaZolidinone and the aryl bromide: 2,5-dimethoxyphenacyl 
bromide. To a solution of 3.59 g (10 mmoles) of(S)-5 
trityloxymethyl-2-oxaZolidinone (MW 359.2) in 40 mL THF 
at 4° C., 400 mg (10 mmoles) NaH (MW 24) as a 60% 
suspension in hexane Was added. The reaction mixture Was 
stirred for about 10 minutes under nitrogen at 0° C. and then 
Warmed up to room temperature and stirred for an additional 
tWo hours. Then, 2.59 g (10 mmoles) of 2-bromo 
4'dimethoxyacetophenone (MW 259.1) Was added and the 
reaction mixture stirred at room temperature for about eight 
hours. AfterWards, the reaction Was quenched by adding 20 



US 2007/0265451 A1 

mL 20% NH4Cl. The organic layer was removed and saved. 
The aqueous layer was extracted two times with 40 mL 
aliquots of THF. The THF extracts were combined with the 
saved organic layer and the mixture dried with 2.5 g 
anhydrous Na2SO4. The mixture was then concentrated in 
vacuo to provide a crude product. The crude product was 
puri?ed by ?ash column chromatography using 40% 
EtOAczHexane followed by 60% EtOAczHexane. This pro 
duced 2.73 g (51% yield) of the (S)-3-(2,5-dimethocyphena 
cyl)-5-trityloxymethyl-2-oxaZolidinone (product) (MW 
537.6). The product was compared to the starting material by 
TLC using 40% EtOAC/Hexane as the solvent. The Rf of the 
starting material was 0.2 and the Rf of the product was 0.4. 

[0115] In the second step (FIG. 1B), the trityl group was 
removed from the (S)-3-(2,5-dimethocyphenacyl)-5-trity 
loxymethyl-2-oxaZolidinone. To 1.07 g (2.0 mmoles) of 
(S)-3-(2,5-dimethocyphenacyl)-5-trityloxymethyl-2-oxaZo 
lidinone in wet CH2Cl2 (8 mL CH2Cl2, 1 mL H2O), 0.14 mL 
CF3CO2H (210 mg, 1.8 mmoles) (MW 114.02) was added 
and the reaction mixture stirred for about four hours. After 
wards, the reaction was quenched by adding 0.2 mL triethy 
lamine and the reaction mixture concentrated in vacuo. The 
residue was puri?ed by ?ash chromatography to produce 
472 mg (80% yield) of (S)-3-(2,5-dimethocyphenacyl)-5 
hydroxymethyl-2-oxaZolidinone (product) (MW 295.29). 
The product was compared to the starting material by TLC 
using 80% EtOACzHexane as the solvent. The Rf of the 
starting material was 0.7 and the Rf of the product was 0.1. 

[0116] In the third step (FIG. 1C), the library of ten 
substituted 2-oxaZolidinones was produced in a reaction 
comprising the (S)-3-(2,5-dimethocyphenacyl)-5-hy 
droxymethyl-2-oxaZolidinone and the ten different acetyl 
chlorides shown in FIG. 2. To about 295 mg (1.0 mmoles) 
of (S)-3-(2,5-dimethocyphenacyl)-5-hydroxymethyl-2-ox 
aZolidinone in dry CH2Cl2 (8 mL CH2Cl2), 1.0 equiv. (1.1 
mmoles) of pyridine was added and the reaction mixture 
stirred at room temperature. To this reaction mixture was 
added 1.0 equiv. of a mixture of ten different acetyl chlo 
rides. The reaction was stirred overnight at room tempera 
ture. Afterwards, TLC of an aliquot indicated that complete 
conversion of the (S)-3-(2,5-dimethocyphenacyl)-5-hy 
droxymethyl-2-oxaZolidinone to (S)-3-(2,5-dimetho 
cyphenacyl)-5-(substituted methyl)-2-oxaZolidinone had 
occurred. Therefore, about 3 mL of 20% NH4Cl was added 
to the reaction mixture and the organic layer removed and 
saved. The aqueous layer was extracted two times with 40 
mL aliquots of CH2Cl2. The CH2Cl2 extracts were combined 
with the saved organic layer and the mixture dried with 2.5 
g anhydrous Na2SO4. The mixture was then concentrated in 
vacuo to provide a crude product. The crude product was 
analyZed by lH-NMR, 13 C NMR, HPLC, and TLC using a 
EtOAczhexane (2:1) solvent system. 

[0117] An HPLC pro?le of the (S)-3-(2,5-dimetho 
cyphenacyl)-5-(substituted methyl)-2-oxaZolidinone prod 
ucts made is shown in FIG. 3. The products represented by 
the peaks in the HPLC are shown in FIG. 4. This example 
illustrates the principle of the present invention. As shown 
by this example, providing n=10 acetyl halides in a single 
reaction produces 10 (S)-3-(2,5-dimethocyphenacyl)-5 
(substituted methyl)-2-oxaZolidinone products. If n=10 aryl 
bromides had been used as well to arylate the N at the 
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3-position, the process would have generated 100 (S)-3 
(substituted)-5-(substituted methyl)-2-oxaZolidinone prod 
ucts. 

EXAMPLE 4 

[0118] The substituted oxaZolidinone (S)-3-(3,3-dimethyl 
2-butone)-5-(4-nitro-benZenesulfonyloxymethyl)-2-oxaZo 
lidinone 

is prepared as follows. 

[0119] In the ?rst step, (S)-3-(3,3-dimethyl-2-butone)-5 
trityloxymethyl-2-oxaZolidinone is produced in a reaction 
comprising (S)-5-trityloxymethyl-2-oxaZolidinone and 
BrCH2COC(CH3)3. To a solution of about 10 mmoles of 
(S)-5-trityloxymethyl-2-oxaZolidinone in 40 mL tetrahydro 
furan (THF) at 40 C., 10 mmoles NaH as a 60% suspension 
in hexane is added. The reaction mixture is stirred for about 
10 minutes under nitrogen at 00 C. and then warmed up to 
room temperature and stirred for an additional two hours. 
Then, about 10 mmoles of BrCH2COC(CH3)3 is added and 
the reaction mixture stirred at room temperature for about 
eight hours. Afterwards, the reaction is quenched by adding 
20 mL 20% NH4Cl. The organic layer is removed and saved. 
The aqueous layer is extracted two times with 40 mL 
aliquots of THF. The THF extracts are combined with the 
saved organic layer and the mixture dried with 2.5 g 
anhydrous Na2SO4. The mixture is then concentrated in 
vacuo to provide (S)-3-(3,3-dimethyl-2-butone)-5-trity 
loxymethyl-2-oxaZolidinone as a crude product. The crude 
product is puri?ed by ?ash column chromatography using 
40% EtOAczHexane followed by 60% EtOAczHexane. The 
product is compared to the starting material by TLC using 
40% EtOAC/Hexane as the solvent. 

[0120] In the second step, the trityl group is removed from 
the (S)-3-(3,3-dimethyl-2-butone)-5-trityloxymethyl-2-ox 
aZolidinone. To about 2.0 mmoles of the crude product in 
wet CH2Cl2 (8 mL CH2Cl2, 1 mL H2O), 0.14 mL CF3CO2H 
(1.8 mmoles) is added and the reaction mixture stirred for 
about four hours. Afterwards, the reaction is quenched by 
adding 0.2 mL triethylamine and the reaction mixture con 
centrated in vacuo. The residue is puri?ed by ?ash chroma 
tography to produce (S)-3-(3,3-dimethyl-2-butanone)-5-hy 
droxymethyl-2-oxaZolidinone. The product can be 
compared to the starting material by TLC using 80% 
EtOACzHexane as the solvent to determine the yield. 

[0121] In the third step, the (S)-3-(3,3-dimethyl-2-bu 
tone)-5-(4-nitro-benZenesulfonyloxymethyl)-2-oxaZolidi 
none is produced in a reaction comprising the (S)-3-(3,3 
dimethyl-2-butanone)-5-hydroxymethyl-2-oxaZolidinone 
and nitrobenZenesulfonyl chloride. To about 1.0 mmoles of 
the ((S) -3 -(3 , 3 -dimethyl-2-butanone)- 5 -hydroxymethyl -2 - 
oxaZolidinone in dry CH2Cl2 (8 mL CH2Cl2), 1.0 equiv. (1.1 
mmoles) of pyridine is added and the reaction mixture 
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stirred at room temperature. To this reaction mixture is 
added 1.0 equiv. of compound nitrobenZenesulfonyl chlo 
ride. The reaction is stirred overnight at room temperature. 
Afterwards, an aliquot of the reaction is analyzed by TLC to 
determine Whether complete conversion of the (S)-3-(3,3 
dimethyl-2-butanone)-5-hydroxymethyl-2 -oxaZolidinone to 
the substituted oxaZolidinone has occurred. Thereafter, 
about 3 mL of 20% NH4Cl is added to the reaction mixture 
and the organic layer is removed and saved. The aqueous 
layer is extracted tWo times With 40 mL aliquots of CH2Cl2. 
The CH2Cl2 extracts are combined With the saved organic 
layer and the mixture is dried With 2.5 g anhydrous Na2SO4. 
The mixture is then concentrated in vacuo to provide a crude 
product of the substituted oxaZolidinone. The crude product 
is analyZed by lH-NMR, 13 C NMR, HPLC, and TLC using 
a EtOAc:hexane (2:1) solvent system and is further puri?ed 
by standard chromatography methods. 

EXAMPLE 5 

[0122] The substituted oxaZolidinone (S)-3-(3,3-dim 
ethyl-2-butone)-5-(4-isocyanobenZenesulfonyloxymethyl) 
2-oxaZolidinone 

is prepared as folloWs. 

[0123] (S)-3-(3,3-dimethyl-2-butone)-5-hydroxymethyl 
2-oxaZolidinone is prepared as in Example 4. Then the 
(S)-3-(3,3-dimethyl-2-butone)-5-(4-isocyanobenZenesulfo 
nyloxymethyl)-2-oxaZolidinone is produced in a reaction 
comprising the (S)-3-(3,3-dimethyl-2-butanone)-5-hy 
droxymethyl-2-oxaZolidinone and isocyanobenZenesulfonyl 
chloride as folloWs. 

[0124] To about 1.0 mmoles of the ((S)-3-(3,3-dimethyl 
2-butanone)-5-hydroxymethyl-2-oxaZolidinone in dry 
CHZCl2 (8 mL CH2Cl2), 1.0 equiv. (1.1 mmoles) of pyridine 
is added and the reaction mixture stirred at room tempera 
ture. To this reaction mixture is added 1.0 equiv. of isocy 
anobenZenesulfonyl chloride. The reaction is stirred over 
night at room temperature. Afterwards, an aliquot of the 
reaction is analyZed by TLC to determine Whether complete 
conversion of the (S)-3-(3,3-dimethyl-2-butanone)-5-hy 
droxymethyl-2-oxaZolidinone to the substituted oxaZolidi 
none has occurred. Thereafter, about 3 mL of 20% NH4Cl is 
added to the reaction mixture and the organic layer is 
removed and saved. The aqueous layer is extracted tWo 
times With 40 mL aliquots of CH2Cl2. The CH2Cl2 extracts 
are combined With the saved organic layer and the mixture 
is dried With 2.5 g anhydrous Na2SO4. The mixture is then 
concentrated in vacuo to provide a crude product of the 
substituted oxaZolidinone. The crude product is analyZed by 
lH-NMR, 13C NMR, HPLC, and TLC using a EtOAc:hex 
ane (2:1) solvent system and is further puri?ed by standard 
chromatography methods. 
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EXAMPLE 6 

[0125] The substituted oxaZolidinone (S)-3-(3,3-dim 
ethyl-2 -butone)-5 -(7-chloro-2,1,3 -benZoxadiaZole-4-sulfo 
nyloxymethyl)-2-oxaZolidinone (34) 

O k 0 

C1 

is prepared as folloWs. 

[0126] (S)-3-(3,3-dimethyl-2-butone)-5-hydroxymethyl 
2-oxaZolidinone is prepared as in Example 4. The substi 
tuted oxaZolidinone 34 is then produced in a reaction 
comprising the (S)-3-(3,3-dimethyl-2-butanone)-5-hy 
droxymethyl-2-oxaZolidinone and 7-chloro-2,1,3-benZoxa 
diaZole-4-sulfonyl chloride as folloWs. 

[0127] To about 1.0 mmoles of the ((S)-3-(3,3-dimethyl 
2-butanone)-5-hydroxymethyl-2-oxaZolidinone in dry 
CHZCl2 (8 mL CH2Cl2), 1.0 equiv. (1.1 mmoles) of pyridine 
is added and the reaction mixture stirred at room tempera 
ture. To this reaction mixture is added 1.0 equiv. of com 
pound 7-chloro-2,1,3-benZoxadiaZole-4-sulfonyl chloride. 
The reaction is stirred overnight at room temperature. After 
Wards, an aliquot of the reaction is analyZed by TLC to 
determine Whether complete conversion of the (S)-3-(3,3 
dimethyl-2-butanone)-5-hydroxymethyl-2-oxaZolidinone to 
the substituted oxaZolidinone 34 has occurred. Thereafter, 
about 3 mL of 20% NH4Cl is added to the reaction mixture 
and the organic layer is removed and saved. The aqueous 
layer is extracted tWo times With 40 mL aliquots of CH2Cl2. 
The CH2Cl2 extracts are combined With the saved organic 
layer and the mixture is dried With 2.5 g anhydrous Na2SO4. 
The mixture is then concentrated in vacuo to provide a crude 
product of the substituted oxaZolidinone 34. The crude 
product is analyZed by lH-NMR, 13C NMR, HPLC, and 
TLC using a EtOAc:hexane (2:1) solvent system and is 
further puri?ed by standard chromatography methods. 

EXAMPLE 7 

[0128] The substituted oxaZolidinone (S)-3-(3-butene-2 
one)-5 -(7-chloro-2,1,3 -benZoxadiaZole-4-sulfonyloxym 
ethyl)-2-oxaZolidinone 

N O O 

O—S| Cl 
0 

is prepared as folloWs. 

[0129] In the ?rst step, (S)-3-(3-butene-2-one)-5-trity 
loxymethyl-2-oxaZolidinone is produced in a reaction com 












































































































































