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Oxazolidinone derivatives have attracted growing interest &/ o N3
in their pharmacological applicatiohs.inezolid (or Zyvox), °A°

for example, is the first FDA approved antibacterial drug in 8
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of linezolid has prompted further effort in chemical modi- oo “ A0, pyr.
fications and structureactivity relationship (SAR) studiés. CHACNIH,0 = 10/1 goHCz‘Co'z”
Carbohydrates have the advantage of introducing multiple 5% :';'steps) 14 1% — 3
functionalities in a single chemical step; thus they receive
escalating attention for their use in the development of Scheme 2.Synthesis of Azidosugars
therapeutic8.Recently, the “click” reaction between an azido 1) HBr, HOAC
group gnd an alkyne ha; beep heavily investigated_ bgcause =0 2) ﬁ;'ﬁ_,f,'Z_DMF 5 -0
of its simplicity in coupling diverse molecular moieti&s. (AcO), ﬁmcm (AcOb mN
: a-g 3 3
Thqs, we bega'n to ponder the crt.aatl.on of carpohydrate Compounds Carbony drate Moty Vel @ | @
derivatives conjugated with oxazolindinones using click ry Tetra-O-acety-D-ghicopyranosyl 3 B only
chemistry as potentially novel antibacterial therapeutics. 5 Tetra-O-acetyl-D-galactopyranosyl 73 B only
The designed molecules contain an oxazolidinone and a 6 Tetra-O-acetyl-D-mannopyranosyl 12 51
i ; i i ; 7 4-O~(Tetra-O-acetyl-B-D-
triazole ring, which could be a mimic of the benzene ring calactopyranosyl) 2.3, 6.1 0-acetyl-
D-glucopyranosyl 79 B only
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Scheme 3. Structure of Selected Oxazolidinone and Azidosugar Moieties
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Compounds R Azidosugars Yield (%) /B
17a (R) 4-Bn 4 80 B only
17b (R) 4-Bn 5 99 B only
17¢ (R) 4-Bn 6 86 5/1
17d (R) 4-Bn 7 70 B only
17e (R)4-Bn 8 99 B only
17 (R)4-Bn 9 48 3/1
17g (R)4-Bn 10 96 10/1
17h H 4 75 B only
17i H 5 99 B only
17j H 6 82 10/1
17k H 7 95 B only
171 H 8 43 B only
17m H 9 67 o only
17n H 10 80 o only
170 5-AcNHCH,- 4 92 B only
17p 5-AcNHCH,- 5 95 B only
17q 5-AcNHCH,- 6 86 5/1
17r 5-AcNHCH,- 7 88 B only
17s 5-AcNHCH,- 8 99 B only
17t 5-AcNHCH,- 9 90 2/1
17u 5-AcNHCH,- 10 99 o only

found in linezolid (Figure 2). The carbohydrate component group has discovered that sonication can facilitate various
can be viewed as a surrogate of the morpholine of linezolid. types of chemical reactioffid-or example, the azido group
Pyranoses have the same six-membered ring scaffold asf azidosugars can be installed via the corresponding glycosyl
morpholine. In addition, the readily accessible structural bromides in minute$The time for the desired click reaction
varieties and the hydroxyl groups of carbohydrates can can be shortened from days to less than 15 min with excellent
provide prompt evaluation and probing for advantageous regioselectivity. After hydrolysis of the acetyl groups and
activity. We selected three oxazolidinone-containing com- purification with flash column chromatography, the mol-
pounds and seven 1-azidosugars for our initial attempt ecyles can be obtained in modest to excellent overall yields
(Figure 3). _ (Schemes 24).

Compoundsl and 2 can be prepared by allylation of Using the disk diffusion assay methods described by

commercially available R)-4-benzyl-2-oxazolidinone and . B )
2-oxazolidinone, respectively. CompouBicdcan be synthe- Grggrlqa_ (_at al’ and '.\ICCle’ we tested the. °°'.“'°°”r?ds
for inhibition of various strains of bacteria, including

sized from commercially available 5-chloromethyl-2-oxazo- herichi i hvl
lidinone, 11 (Scheme 1). Two individual routes were Escherichia_coli (ATCC25922), Staphylococcus  aureus

developed by alternation of the order of azide substitution (ATCC25923), andycobacterium smegma(aTCC 14468),
and allylation. However, the approach that has azide @nd two strains of fungiRhodotorula pilimana€ and
substitution first provides better overall yield in larger-scale Rhototorula rubra(ATCC 9449). No inhibitory activities
synthesis. The other approach that goes through allylationWere observed. The lack of activity is consistent with the
first suffered from a low yield in the following azide reported SAR, which states that an N-aryl group is essential
substitution (fromiL5 to 13) when scaled up, despite having for activity. The synthesis for linezolid analogs with a triazole
a prominent yield in small-scale test reaction. ring connected directly to the oxazolidinone (N-aryl-type
The synthesis of azido glycosides often requires the uselinkage) has been initiated. Although we did not obtain any
of TMSN; catalysized by a Lewis acid for several holrs. antimicrobial activity with the newly constructed oxazoli-
This is a lengthy and expensive procedure. My researchdinone-carbohydrate conjugates, the concise synthetic strat-
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Scheme 4. Structure of Selected Oxazolidinone and (2) (a) Shinabarger, DExpert Opin. Inest. Drugs1999 8,
Azidosugar Moieties 1195-1202. (b) Paladino, J. AAm. J. Health-Syst. Pharm.
0 N o 2002 59, 2413-2425. (c) Perry, C. M.; Jarvis, BDrugs
) S Sy o U Now 2001, 61, 525-551.
}\_/N N\ MeOH ()\\_/N/\&N/ (3) (a) Gadwood, R. C.; Lund, E. T.; Cavey, G. S.; Mathews,
R Ow R/ 0, W. R.; Adams, L. D.; Cecil, E. T.; Pearson, J. D.; Bock, J.
172 080, I Q(OH) H.; Mott, J. E.; Shinabarger, D. L.; Xiong, L.; Mankin, A.
Ox3ot1-ox307 ' S.J. Biol. Chem.2003 278 21972-21979. (b) Aoki, H.;
Compounds R Carbohydrate Moiety Yield | o/B Ke, L.; Poppe, S. M.; Poel, T. J.; Weaver, E. A.; Gadwood,
(%) R. C.; Thomas, R. C.; Shinabarger, D. L.; Ganoza, M. C.
0X101 (R) 4-Bn D-glucopyranosyl 82 | B only Antimicrob. Agents Chemothe2002 46, 1080-1085. (c)
OXi02 (R 4Bn D-galactopyranosy] 59 [P only Xiong, L.; Kloss, P.; Douthwaite, S.; Andersen, N. M.;
Swaney, S.; Shinabarger, D. L.; Mankin, A.JB Bacteriol.
0X103 (R) 4-Bn D-mannopyranosyl 99 5/1 200Q 182 5325-5331.
0X104 (R) 4-Bn 4-0~(B-D-galactopyranosyl)-D- | 95 | B only (4) (a) Reck, F.; Zhou, F.; Girardot, M.; Kern, G.; Eyermann,
glucopyranosyl C.J.; Hales, N. J.; Ramsay, R. R.; Gravestock, MJ.Bved.
OX105 | (R) 4-Bn B-L-facopyrancsyl 90 | Bonly Chem.2005 48,499-506. (b) ten Holte, P.; van Esseveldt,
B. C. J.; Thijs, L.; Zwanenburg Bzur. J. Org. Chem2001,
OX106 | (R)4-Bn L-rhamnopyranosyl % | 2965-2969. (d) Renslo, A. R.; Jaishankar, P.; Venkatacha-
0X107 (R) 4-Bn D-xylopyranosyl 96 | ovonly lam, R.; Hackbarth, C.; Lopez, S.; Patel, D. V.; Gordeev,
OX201 0 D-glucopyranosyl 95 [ Bonly M. F. J. Med. Chem2005 48,5009-5024. (e) Perrault, W.
R.; Pearlman, B. A.; Godrej, D. B.; Jeganathan, A.; Yama-
0X202 H D-galactopyranosyl 99 | Bonly gata, K.; Chen, J. J.; Lu, C. V.; Herrinton, P. M.; Gadwood,
0X203 H D-mannopyranosyl 82 71 R. C.; Chan, L.; Lyster, M. A.; Maloney, M. T.; Moeslein,
— - J. A,; Greene, M. L.; Barbachyn, M. Rorg. Process Res.
T ooy D | %2 Ponly Dev. 2003 7, 533-546. (f) Brickner, S. J. Hutchinson, D.
K.; Barbachyn, M. R.; Manninen, P. R.; Ulanowicz, D. A.;
0X205 H B-L-fucopyranosyl 99 | 120 Garmon, S. A.; Grega, K. C.; Hendges, S. K.; Toops, D. S.;
0X206 H L-rhamnopyranosyl 93 | 20/1 Ford, C. W.; Zurenko, G. El. Med. Chem1996 39, 673—
o | W o w079, 0lou N pdenbacn . Ross, . Joes
0X301 |5-AcNHCH,- D-glucopyranosyl 89 | B only (5) Wang, J.; Chang, C.-W. T. I€arbohydrate Drug Design
0X302 |5-AcNHCH,- D-galactopyranosyl 99 | Bonly Klyosov, A. A., Witczak, Z. J., Platt, D., Eds.; ACS
OX303 | 5-AcNHCH- D-mannopyranosy| o5 T 51 ;}g:;%oslijucr:n gg(r)igs 932; American Chemical Society: Wash-
0X304 | 5-AcNHCH,- | 4-O~(B-D-galactopyranosyl)-D- | 99 | B only (6) (a) Kolb, H. C.; Finn, M. G.; Sharpless, K. Bngew. Chem.,
glucopyranosyl Int. Ed.2001, 40, 2004-2021. (b) Huisgen, R. Itt,3-Dipolar
0X305 |5-AcNHCH,- B-L-fucopyranosyl 99 | Bonly Cycloaddition ChemistryPadwa, A., Ed.; Wiley: New York,
0X306 |5-AcNHCH.- L-rhamnopyranosyl 55 201 1984; pp F176.
(7) Forexample, see: (a) Malkinson, J. P.; Falconer, R. A.; Toth,
0X307 | 5-AcNHCH,- D-xylopyranosyl 86 | cconly . J. Org. Chem.200Q 65, 5249-5252. (b) Soli, E. D.;

DeShong, PJ. Org. Chem1999 64, 9724-9726.

egy and the efficiency of using sonication can pave the way (8) Deng, S.. Gangadharmath, U.. Chang, C.-W.JTOrg

for facile preparation of novel oxazolidinone-containing Chem.2006 71, 5179-5185.
molecules. (9) Small molecular weight azido compounds are known to be
explosive. Extreme safety measurements should be taken
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