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[0 1. 1solation and characterization of novel isolatedyfrom plants utilized in traditional folk medicine -sﬁ-
By Whitlatch, Kindra M.; Wagoner, Jacob D.; Sparks, Jeannie; Hugains, Luke G.; Troyer, Timothy L. Gibbons Simon 1

From Abstracts, Joint 46th Midwest and 39th Great Lakes Regional Meeting of the American Chemical Society, St. Louis, MO, United States, October 19-22 {2011), MWGEL-

330. Language: English, Database: CAPLUS P, _———
Plants have afforded several medically important @p A .%nﬁh&have been utilized in traditional folk medicine. Medicinal Cheng Gang 10
properties of the red mangrove (Rhizophora mangle) have been realized by indigenous populations in Central and South America. Our study was L |
initiated by the discovery of antibacterial activity in the ethanolic ext. of red mangrove propagules by our collaborators at the University of Belize. Cheng Jinxue 10
We have since identified cytotoxic activity in the aq. ext. of the red mangrove propagules. The isolation of biol. active compds. from plants can be e
performed in a variety of ways. Often a highly polar org. solvent capable of forming hydrogen bonds is utilized for the initial extn. followed by Singh Sheo B 10
extensive chromatog. Our bisassay directed isolation of antibacterial and cytotoxic natural products from the propagules of the red mangrove [ .|

(Rhizophora mangle) have led us to a fairly unique process. We utilize both an ag. extn. in addn. to extn. with ethanol. These two sep. exts. are

then partitioned between water and Et acetate. The cytotoxic activity is found primarily in the aq. partition and the antibacterial activity is found w:?
primarily in the org. partition. These two partitions have been further fractionated by a combination of column chromateg. and preparatory HPLC.

We have found that the biol. activity can be traced to particular fractions of these purifn. steps. Biol. active fractions were preliminarily Hamann Mark T b
characterized by LC-MS and LC-NMR. Qur bioassay directed isolation procedure wias then applied to three species of the Centaurea genus. Biol. ]
active compds. have been isolated from a variety of Centaurea species endemic to Greece. There are no reports of isolating biol. active compds. Okwu Denatus Ebere 6
from Centaurea cyanus (bachelor buttons), Centaurea nigra {black Knapweed), or Centaurea maculosa (spotted knapweed). We have been able L —
to demonstrate antibacterial activity in certain fractions from the ethanolic ext. from Centaurea nigra. Zhou Ying 5
&Substances dReactions & ~0 Citings O Full Text ®® Link #® 0 Comments 0 Tags e ]

OO0 2. ANTIBACTERIAL OPTIMIZATION OF 4-AMINOTHIAZOLYL ANALOGUES OF THE NATURAL PRODUCT GE2270 A: IDENTIFICATION OF THE _:lButler RIS >
CYCLOALKYLCARBOXYLIC ACIDS
By LaMarche, Matthew 1.; Leeds, Jennifer; Amaral, Kerri; Brewer, Jason; Bushell, Simon; Dewhurst, Janetta; Dzink-Fox, Joanne; Ganal, Eric; Goldovitz, Julie; Jain, Akash; et al Cheng Li 3
From Journal of Medicinal Chemistry, ACS ASAP. Language: English, Database: CAPLUS L E—
4-Aminothiazolyl analogs of the antibiotic natural product GE2270 A (1) were designed, synthesized, and optimized for their activity against
Gram pes. bacterial infections. Optimization efforts focused on improving the physicochem. properties (e.qg., ag. sely. and chem. stability) of the —Strormrore

CAS is a division of the American Chemical Society. 26 Copyright 2011 American Chemical Society. All rights reserved.
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Display:
[0 1. Natural Products as Sources of New Drugs over the Last 25 Years
By Newman, David J.; Cragg, Gordon M.
From Journal of Natural Products (2007), 70(3), 461-477. Language: English, Database: CAPLUS
Areview. This review is an updated and expanded version of two prior reviews that were published in this journal in 1997 and 2003. In the case

of all approved agents the time frame has been extended to include the 251/2 years from 01/1981 to 06/2006 for all diseases worldwide and from
1950 (earliest so far identified) to 06/2006 for all approved antitumor drugs worldwide. We have continued to utilize our secondary subdivision of
a "natural product mimic" or "MM" to join the original primary divisions. From the data presented, the utility of natural products as sources of
novel structures, but not necessarily the final drug entity, is still alive and well. Thus, in the area of cancer, over the time frame from around the
1940s to date, of the 155 small mols., 73% are other than "S" (synthetic), with 47% actually being either natural products or directly derived
therefrom. In other areas, the influence of natural product structures is quite marked, with, as expected from prior information, the
antiinfective area being dependent on natural products and their structures. Although combinatorial chem. techniques have succeeded as
methods of optimizing structures and have, in fact, been used in the optimization of many recently approved agents, we are able to identify only
one de nove combinatorial compd. approved as a drug in this 25 plus year time frame. We wish to draw the attention of readers te the rapidly
evolving recognition that a significant no. of natural product drugs/leads are actually produced by microbes and/er microbial interactions with
the "host from whence it was isolated”, and therefore we consider that this area of natural product research should be expanded significantly.

45Substances AReactions & ~746 Citings O Full Text @@ Link #» 0 Comments @ 0 Tags

O 2. Antimicrobial activity of flavonoids

By Cushnie, T. P. Tim; Lamb, Andrew 1.

From International Journal of Antimicrobial Agents (2005), 26(5), 343-356. Language: English, Database: CAPLUS
A review. Flavonoids are ubiquitous in photosynthesizing cells and are commonly found in fruit, vegetables, nuts, seeds, stems, flowers, tea, wine,
propolis and honey. For centuries, prepns. contg. these compds. as the principal physiol. active constituents have been used to treat human
diseases. Increasingly, this class of natural products is becoming the subject of anti-infective research, and many groups have isolated and
identified the structures of flavonoids possessing antifungal, antiviral and antibacterial activity. Moreover, several groups have demonstrated
synergy between active flavonoids as well as between flavonoids and existing chemotherapeutics. Reports of activity in the field of antibacterial
flavoneid research are widely conflicting, probably owing to inter- and intra-assay variation in susceptibility testing. However, several high-quality
investigations have examd. the relationship between flavonoid structure and antibacterial activity and these are in close agreement. In addn.,
numerous research groups have sought to elucidate the antibacterial mechanisms of action of selected flavonoids. The activity of quercetin, for
example, has been at least partially attributed to inhibition of DMA gyrase. It has also been proposed that sophoraflavone G and (-)-
epigallocatechin gallate inhibit cytoplasmic membrane function, and that licochalcones A and C inhibit energy metab. Other flavenoids whose
mechanisms of action have been investigated include robinetin, myricetin, apigenin, rutin, galangin, 2,4,2-trihydroxy-5"-methylchalcone and
lonchocarpol A. These compds. represent novel leads, and future studies may allow the development of a pharmacol. acceptable antimicrobial
agent or class of agents.
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[0 1. Isolation and characte W ral products isolated from plants utilized in traditional folk medicine
) Publication Year i S .
By Whitlatch, Kindra M.; Wagoner Titie Hugains, Luke G.; Troyer, Timothy L,

F| om Abstracts, Joint 46th Midwesreror—=rroresrem monal Meeting of the American Chemical Sodety, St Louis, MO, United States, October 19-22 (2011), MWGL-
330, Languaae: English, Database: CAPLUS
Flants have afforded several medically important and potent compds. Many plants have been utilized in traditional folk medicine. Medicinal
properties of the red mangrove (Rhizophora mangle) have been realized by indigenous populations in Central and South America. Our study was
initiated by the discovery of antibacterial activity in the ethanolic ext. of red mangrove propagules by our collaborators at the University of Belize.
We have since identified cytotoxic activity in the ag. ext. of the red mangrove propagules. The isolation of biol. active compds. from plants can be
performed in a variety of ways. Often a highly polar org. solvent capable of forming hydrogen bonds is utilized for the initial extn. followed by
extensive chromatog. Cur bioassay directed isolation of antibacterial and cytotoxic natural products from the propagules of the red mangrove
(Rhizophora mangle) have led us to a fairly unique process. We utilize both an ag. extn. in addn. to extn. with ethanol. These two sep. exts. are
then partitioned between water and Et acetate. The cytotoxic activity is found primarily in the aq. partition and the antibacterial activity is found
primarily in the org. partition. These two partitions have been further fractionated by a combination of column chromatog. and preparatory HFLC.
We have found that the biol. activity can be traced to particular fractions of these purifn. steps. Biol. active fractions were preliminarily
characterized by LC-MS and LC-MME. Our bicassay directed isolation procedure was then applied to three species of the Centaurea genus. Biol.
active compds. have been isolated from a variety of Centaurea species endemic to Greece. There are no reports of isolating biol. active compds.
from Centaurea cyanus (bachelor buttons), Centaurea nigra (black Knapweed), or Centaurea maculosa (spotted knapweed). We have been able
to demonstrate antibacterial activity in certain fractions from the ethanolic ext. from Centaurea nigra.
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[0 2. ANTIBACTERIAL OPTIMIZATION OF 4-AMINOTHIAZOLYL ANALOGUES OF THE NATURAL PRODUCT GE2270 A: IDENTIFICATION OF THE

CYCLOALKYLCARBOXYLIC ACIDS

By LaMarche, Matthew 1.; Leeds, Jennifer; Amaral, Kerri; Brewer, Jason; Bushell, Simon; Dewhurst, Janetta; Dzink-Fox, Joanne; Ganal, Eric; Goldovitz, Julie; Jain, akash; et al

From Journal of Medicinal Chemistry, ACS ASAP, Language: Enaglish, Database: CAPLUS
4-Aminothiazolyl analogs of the antibiotic natural product GE2270 A (1) were designed, synthesized, and optimized for their activity against
Gram pos. bacterial infections. Optimization efforts focused on improving the physicochem. properties (e.g., ag. soly. and chem. stability) of the
4-aminathiazolyl natural product template while improving the in witro and in vivo antibacterial activity. Structure-activity relationships were
defined, and the soly. and efficacy profiles were improved over that of previous analogs and GE2270 A. These studies identified novel, potent,
sol., and efficacious elongation factor-Tu inhibitors, which bear cycloalkyl-carboxylic acid sidechains, and culminated in the selection of
development candidates amide 48 and urethane 38.
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1. Natural Products as Sources of New Drugs over the Last 25 Years

By Mewman, David J.; Cragg, Gordon M.

From Journal of Matural Products (2007), 70(3), 461-477. Language: English, Database: CAPLUS
A reviews. This review is an updated and expanded version of twio prior reviews that were published in this journal in 1997 and 2003. In the case
of all approved agents the time frame has been extended to include the 251/2 years from 01/1981 to 06/2006 for all diseases worldwide and from
1950 (earliest so far identified) to 06/2006 for all approved antitumor drugs worldwide. We have continued to utilize our secondary subdivision of
@ "natural product mimic" or "NM" to join the original primary divisions. From the data presented, the utility of natural products as sources of
novel structures, but not necessarily the final drug entity, is still alive and well. Thus, in the area of cancer, over the time frame from around the
1940s to date, of the 155 small mols., 73% are other than "S" (synthetic), with 47% actually being either natural products or directly derived
therefrom. In other areas, the influence of natural product structures is quite marked, with, as expected from prior information, the
antiinfective area being dependent on natural products and their structures. Although combinatorial chem. technigques have succeeded as
methods of optimizing structures and have, in fact, been used in the optimization of many recently approved agents, we are able to identify only
one de nove combinatorial compd. approved as a drug in this 25 plus year time frame. We wish to draw the attention of readers to the rapidly
evolving recognition that a significant no. of natural product drugs/leads are actually produced by microbes and/or microbial interactions with
the "host from whence it was isolated", and therefore we consider that this area of natural product research should be expanded significantly.
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nglish, Database: CAPLUS

e commaonly found in fruit, vegetables, nuts, seeds, stems, flowiers, tea, wine,
. as the principal physiol. active constituents have been used to treat human
ming the subject of anti-infective research, and many groups have isolated and
ntiviral and antibacterial activity. Moreover, several groups have demonstrated
oids and existing chemotherapeutics. Reports of activity in the field of antibacterial
o inter- and intra-assay variation in susceptibility testing. However, several high-gquality
wonoid structure and antibacterial activity and these are in close agreement. In addn.,
numerous research groups have sought to elucidatefhe antibacterial mechanisms of action of selected flavoneids. The activity of quercetin, for
example, has been at least partially attributed £o inhibition of DMA gyrase. It has also been proposed that sophoraflavone G and (-)-
epigallocatechin gallate inhibit cytoplasmic mepfrane function, and that licochalcones A and C inhibit energy metab. Other flavonoids whase
mechanisms of action have been investigatgd include robinetin, myricetin, apigenin, rutin, galangin, 2.4,2'-trihydrosxy-5'-methylchalcone and
lonchocarpol A. These compds. represent fovel leads, and future studies may allow the development of a pharmacol. acceptable antimicrobial
agent or class of agents.
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2. Antimicrobial activity of flavonoids

By Cushnie, T. P. Tim; Lamb, Andrew 1.

From International Journal of Antimicrobial Agents (2005), 26(5), 343-356. Language:
A reviews. Flavonoids are ubiguitous in photosynthesizing cells and
propolis and honey. For centuries, prepns. contg. these comp
diseases. Increasingly, this class of natural products is be
identified the structures of flavonoids possessing antifungal
synergy between active flavonoids as well as between flav
flavonoid research are widely conflicting, probably owin
investigations have examd. the relationship between
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O 1. Isolation and characterization of novel natural products isolated from plants utilized in traditional folk medicine

By Whitlatch, Kindra M.; Waganer, Jacob D.; Sparks, Jeannie; Huggins, Luke G.; Troyer, Timothy L.

From Abstracts, Joint 46th Midwest and 39th Great Lakes Regional Meeting of the American Chemical Sodety, St. Louis, MO, United States, October 19-22 (2011), MWGL-

330, Language: English, Database; CAPLUS
Flants have afforded several medically important and potent compds. Many plants have been utilized in traditional folk medicine. Medicinal
properties of the red mangrove (Rhizophora mangle) have been realized by indigencus populations in Central and South America. Our study was
initiated by the discovery of antibacterial activity in the ethanolic ext. of red mangrove propagules by our collaborators at the University of Belize.
We have since identified cytotoxic activity in the aq. ext. of the red mangrove propagules. The isolation of biol. active compds. from plants can be
performed in a variety of ways. Often a highly polar org. solvent capable of forming hydrogen bonds is utilized for the initial extn. followed by
extensive chromatog. Our bioassay directed isolation of antibacterial and cytotoxic natural products from the propagules of the red mangrove
{Rhizophora mangle) have led us to a fairly unique process. We utilize both an ag. extn. in addn. to extn. with ethanol. These twio sep. exts. are
then partitioned between water and Et acetate. The cytotoxic activity is found primarily in the aq. partition and the antibacterial activity is found
primarily in the org. partition. These two partitions have been further fractionated by a combination of column chromatog. and preparatory HPLC.
We have found that the biol. activity can be traced to particular fractions of these purifn. steps. Biol. active fractions were preliminarily
characterized by LC-MS and LC-NMR. Our bioassay directed isolation procedure was then applied to three species of the Centaurea genus. Biol.
active compds. have been isolated from a variety of Centaurea species endemic to Greece. There are no reports of isolating biol. active compds.
fram Centaurea cyanus (bachelor buttons), Centaurea nigra (black Knapweed), or Centaurea maculosa (spotted knapweed). We have been able
to demonstrate antibacterial activity in certain fractions from the ethanolic ext. from Centaurea nigra.
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[0 2. ANTIBACTERIAL OPTIMIZATION OF 4-AMINOTHIAZOLYL ANALOGUES OF THE NATURAL PRODUCT GE2270 A: IDENTIFICATION OF THE

CYCLOALKYLCARBOXYLIC ACIDS

By LaMarche, Matthew J.; Leeds, Jennifer; Amaral, Kerri; Brewer, Jason; Bushell, Simon; Dewhurst, Janetta; Dzink-Fox, Joanne; Gangl, Eric; Goldovitz, Julie; Jain, Akash; et al

From Journal of Medicinal Chemistry, ACS ASAP. Language: English, Database: CAPLUS
4-Aminothiazelyl analogs of the antibiotic natural product GE2270 A (1) were designed, synthesized, and optimized for their activity against
Gram pos. bacterial infections. Optimization efforts focused on improving the physicochem. properties (e.g., aq. soly. and chem. stability) of the
4-aminothiazolyl natural product template while improving the in vitro and in vivo antibacterial activity. Structure-activity relationships were
defined, and the soly. and efficacy profiles were improved over that of previous analogs and GE2270 A. These studies identified novel, potent,
sol., and efficacious elongation factor-Tu inhibitors, which bear cycloalkyl-carboxylic acid sidechains, and culminated in the selection of
development candidates amide 48 and urethane 58.
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[ 1. Invitre activities of U-100592 and U-100766, nm.rel oxazoﬁdmone antlhactenal aqents
By Zurenko, Gary E.; Yaogi, Betty H.; Schaadt, Ronda D.; Allison, ]

Michael R..; Brickner, Steven 1,

From Antimicrobial Agents and Chemotherapy (1996), 40(4), 8394 45,&@; e&h Dﬁaﬁ%ﬁﬂé‘ﬂ é/J jﬁj%‘/’a ob
Oxazolidinones make up a relativelw,r new class of antmicrobiat et vhich PUSSESS d UMgue mechansmof bacterial
protein - synthesis  inhibition.  U-100592  {(S)}-N-[[3-[3-fluoro-4-[4-(hydroxyacetyl)-1-piperazinyllphenyl]-2-oxo-5-
oxazolidinylJmethyl]-acetamide} and U-100766 {{S)-M-[[3-[3-fluoro-4-{4-morpholinyl)phenyl]-2-oxo-5-oxazolidinyl Trmethyl ]
-acetamide} are novel oxazolidinone analogs from a directed chem. meodification program. MICs were detd. for a
variety of bacterial clin. isolates; the resp. MICs of 100392 and U-100766 at which 90% of isolates are inhibited were
as follows: methicillin-susceptible Staphylococcus aureus, 4 and 4 pg/mlL; methicillin-resistant 5. aureus, 4 and 4 pg/mL;
methicillin-susceptible Staphylococcus epidermidis, 2 and 2 pg/mL; methicillin-resistant 5. epidermidis, 1 and 2 pg/mL;
Enterococcus faecalis, 2 and 4 pg/mL; Enterococcus faecium, 2 and 4 pg/ml; Streptococcus pyogenes, 1 and 2 pg/ml;
Streptococcus pneumoniae, 0.50 and 1 pg/mL; Corynebacterium spp., 0.50 and 0.50 pg/mL; Meraxella catarrhalis, 4 and
4 pgfmL; Listeria monocytogenes, 8 and 2 pg/mlL; and Bacteroides fragilis, 16 and 4 pg/mL. Most strains of
Mycobacterium tuberculosis and the gram-pos. anaerobes were inhibited in the range of 0.50 to 2 pg/mL. Enterococcal
strains resistant to vancomycin (VanA, VanB, and VanC resistance phenotypes), pneumococcal strains resistant to
penicillin, and M. tuberculosis strains resistant to common antitubercular agents (isoniazid, streptomycin, rifampin,
ethionamide, and ethambutol) were not cross-resistant to the oxazolidinones. The presence of 10, 20, and 40% pooled
human serum did not affect the antibacterial activities of the oxazolidinones. Time-kill studies demonstrated a
bacteriostatic effect of the analogs against staphylococc and enterococc but a bactericidal effect against streptococci.
The spontaneous mutation frequencies of 5. aureus ATCC 29213 were <3.8 % 10-10 and <8 % 10-11 for -100392 and
U-100766, resp. Serial transfer of three staphylococcal and two enterococcal strains on drug gradient plates produced no
evidence of rapid resistance development. Thus, these new oxazolidinone analogs demaonstrated in vitro antibacterial
activities against a variety of clin. important human pathogens.
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1. In vitro activities of U-100592 and U-100766, novel oxazolidinone antibacterial agents

By: Zurenko, Gary E.; Yagi, Betty H.; Schaadt, Ronda D.; Alison, John WW.; Kiburn, James Q.; Glickman, Suzanne E.; Hutchinson, Douglas K.;
Barbachyn, Michael R.; Brickner, Steven 1.

Oxazolidinones make up a relatively new class of antimicrobial agents which possess a unique mechanism of bacterial protein synthesis
inhibition. U-100592 {(S)-N-[[3-[3-fluoro-4-[4-(hydroxyacetyl)-1-piperazinylJphenyl]-2-oxo-5-oxazolidinyl]methyl]-acetamide} and U-
100766 {(S)-N-[[3-[3-fluoro-4-(4-morpholiny)phenyl]-2-oxo-5-oxazolidingl Imethyl]-acetamide} are novel oxazolidinone analogs from a
directed chem. madification pregram. MICs were detd. for a variety of bacterial clin. isolates; the resp. MICs of U-100592 and U-100766
at which 90% of isclates are inhibited were as follovws: methicillin-susceptible Staphylococcus aureus, 4 and 4 pg/mL; methicillin-resistant

Source

Antimicrobial Agents and
Chemuotherapy

Volume 40

Issue 4

Pages 839-45

Journal

1996

CODEM: AMACCQ

IS5M: 0066-4804
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— lamazoo, MI, USA 49001
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CAS Registry Number: 165800-03-3 a
Cigs Hap F N3 O4
Acetamide, N-[[(55)-3-[3-fluoro-4-(4-morpholinyljphenyl]-2-oxo-
S-oxazolidinyl]methyl]- 0}

Acetamide, N-[[3-[3-fluoro-4-{4-morpholinyl)phenyl]-2-oxo-5-

oxazolidinylJmethyl]-, (5)-; (S)-Linezolid; Linezolid; Linospan; F
Linox; N-[[(55)-3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-
oxazolidinylJmethyl]lacetamide; N-[[({55)-3-[3-Fluoro-4-(4-
marphalinyl)phenyl]-2-oxo-5-oxazolidinylJmethylJacetamide; PHU

100766; U 100766; Zyvox; Zyvoxid

Absolute stereochemistry. Rotation (-).

Source of Registration: US Adopted Names Council (USAN)
~32,545 References

Document Types: Book, Conference, Dissertation, Journal, Fatent
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CAS Registry Number: 165800-03-3 a
Cigs Hap F N3 O4
Acetamide, N-[[(55)-3-[3-fluoro-4-(4-morpholinyljphenyl]-2-oxo-
S-oxazolidinyl]methyl]- 0}

Acetamide, N-[[3-[3-fluoro-4-{4-morpholinyl)phenyl]-2-oxo-5-

oxazolidinylJmethyl]-, (5)-; (S)-Linezolid; Linezolid; Linospan; F
Linox; N-[[(55)-3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-
oxazolidinylJmethyl]lacetamide; N-[[({55)-3-[3-Fluoro-4-(4-
marphalinyl)phenyl]-2-oxo-5-oxazolidinylJmethylJacetamide; PHU

100766; U 100766; Zyvox; Zyvoxid

Absolute stereochemistry. Rotation (-).

Source of Registration: US Adopted Names Council (USAN)
~32,545 References

Document Types: Book, Conference, Dissertation, Journal, Fatent
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Honspecific Derivatives Nonspecific Derivatives

CAS Role Patents HNonpatents from Patents from Nonpatents
Analytical Study v

Biological %ﬁﬁé Eﬁ}{% H‘J@)ﬁ\jﬁ v v
Formation, Nonpreparative v
Occurrence v

Freparation v v v v

Frocess v v v v
Properties v v v v
Reactant or Reagent v v

lUses v v v v

Predicted Properties: |Biological Chemical Density Lipinski and Related Spectra Structure-related Thermal

Biological Properties Value Condition Hote Top
Bioconcentration Factor 1.0 pH 1 Temp: 25 °C (18)
Bioconcentration Factor 1.0 pH 2 Temp: 23 °C (18)
Bioconcentration Factor 1.0 pH 3 Temp: 25 *C (18)
Bioconcentration Factor 1.0 pH 4 Temp: 25 °C (18)
Bioconcentration Factor 1.0 pH 5 Temp: 25 °C (18)
Bioconcentration Factor 1.0 pH & Temp: 25 °C (18)
Bioconcentration Factor 1.22 pH 7 Temp: 25 °C (18)
Bioconcentration Factor 1.28 pH & Temp: 25 °C (18)
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Experimental Properties: |Biological Chemical Lipinski and Related Optical and Scattering Spectra Structure-
related Thermal

Biological Properties Value Condition Hote Top
ADME (Absorption, Distribution, See full text 1of 17 (1) CAS
Metabolism, EXcretion)
Half-Life {Biclogical) See full text 1of8 (6) CAS
LDS50 See full text (7) CAS
Minimum Inhibitory Concentration See full text 1of 125 (13) CAS
Chemical Properties Value Condition Note Top
logP See full text (8) CAS
Solubility See full text (8) CAS
Lipinski and Related Properties Value Condition Note Top
logP See full text (8) CAS
Optical and Scattering Properties  Value Condition Hote Top
Optical Rotatory Power -5.8 ¢ Conc: 1.0 g/100mL; Solv: chloroform (67-66-3); (2) CAS
Wavlen: 589.3 nm; Temp: 20 °C
Optical Rotatory Power -g o Conc: 1.52 g/100mL; Solv: chloroform (67-66-3); (12) CAS
Wavlen: 589.3 nm; Temp: 20 °C
Melting Point 73-76 °C (14) CAS
(1) Goteti, Kosalaram; Journal of Pharmaceutical Sciences 2010, V99(3), P1601-1613 CAPLUS
(2) Moran-Ramallal, Roberto; Organic Letters 2008, V10(10), P1935-1938 CAPLUS
(3) Tanaka, Rumiko; Analytical Sciences: X-Ray Structure Analysis Online 2008, V24(3), PNo pp. given CAPLUS
(4) Bielejewska, A.; Acta Chromatographica 2005, V15, P183-191 CAPLUS
(5) Ramgren, Stephen D.; Angewandte Chemie, International Edition 2011, V50(9), P2171-2173, 52171/1-52171/43 CAPLUS
(&) Stein, Gary E.; Annals of Pharmacotherapy 2005, V39(3), P427-432 CAPLUS
(7) Dehghanyar, Pejman; Antimicrobial Agents and Chemotherapy 2005, V49(6), P2357-2371 CAPLUS
(8) Germani, Massimiliano; European Journal of Pharmaceutical Sciences 2007, V31(3-4), P190-201 CAPWUS . ...
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[(S)-Linezolid
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N EERN

Steps/Stages Motes
1.1 R:LiBr, S:THF, 27-30°C; 30°C — reflux; 8-9 h, reflux Reactants: 3, Reagents: 3, Catalysts: 1, Solvents: 5, Steps: 4, Stages: 5, Most stages in
2.1 rt —150°C; 1-2 h, 150°C; 150°C — 60°C any one step: 2

3.1 R:Hgz, C:Pd, S:AcOH, S:MeOH, rt — 40°C; 8-10 h, 40°C, 10-12 kg/cm2
4.1 S:ACOEL, 5:Hz20, 25-30°C
4.2 RiNHz, 5:Hz0, 2 h, 25-30°C, pH 5-8 process for the preparation of linezolid from N-[(5R)-3-[3-fluoro-4-{4-morpholinyl)phenyl]-
2-oxo-5-oxazolidinyl Jmethanaol
By Ramakrishnan, Arul et al
Fram PCT Int. Appl., 2010084514, 29 Jul 2010
O Full Text

References
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Step 1

Example-2: Preparation of (SR)-(N)-[[3-fluoro-{4-morpholinylphenyl)-2-oxo-5-oxazolidinyl lmethyllbromide. (SR)}-(M)-[3-fluoro-(4-morpholinylphenyl)-2-ox0-5-
oxazolidinyllmethyl]sulphonate (1 mole eq, 100 g) and lithium bromide (2.0 mole eq, 46.36 g) were taken in tetrahydrofuran (1.0 L) under nitrogen at 27 - 30°C
and heated to reflux for 8-9 hours. The reaction mixture was cooled to room temperature and distilled out completely. To the residue was added water (330

ml), stirred for Lhi
Step 2

Example-4: Prepa
oxazalidinyl]methy
was cooled to 60°
and dried to obtai
temperature, filter|

Step 3

Example-6: Prepaf
oxazolidinyl]benzy
hydrogen pressure
acetate (730 ml) o

Step 4

Example-8: Prepaf
marpholinylphenyl
acetic anhydride (]
mixture was then |

« Experimental Procedure

piiineng Str!

M-((2, 2-Dimethyl-1, 3-dioxolan-4-yl) methyl)-3-fluoro-4-morpholinobenzenamine (8) To a solution of
1.96 g of 6 (0.01 mol) in 30 mL of THF was slowly added 1.97 g of 2, 2-dimethyl-1, 3-dioxolane-4- e
carbaldehyde 7 (0.015 mol) and & g of NaBH({OAc)z (0.028 maol). The mixture was stirred overnight

and was purified on medium pressure silica gel column to give 2.52 g of product. Yield: 82%. !H NMR

(CDClz, 400 MHz): & 6.83 (t, J = 8.8 Hz, 1H), 6.38 (m, 2H), 4.34 (m, 1H), 4.09 (m, 1H), 3.85 (t, J =
4.4 Hz, 4H), 3.75 (m, 1H), 3.24 (d, 1 = 4 Hz, 1H), 3.13 (d, ] = 4 Hz, 1H), 2.96 (t, ] = 4.4 Hz, 4H),
1.44 (s, 3H), 1.37 (s, 3H). 13C NMR (CDCl3): & 25.27, 26.70, 26.88, 46.93, 51.66, 63.01, 65.81,
67.10, 74.35, 76.20, 101.40, 101.80, 109.30, 102.48, 120.33, 136.50, 144.90, 158.18. MS (EI): m/e

(%) = 310 (77) [M]*+, 209 (100}, 151 (11). o ey AL et 2 via

Step 2 NHER XA ERTE B

Ethyl (2,2-dimethyl-1,3-dioxolan-4-yl)methyl{ 3-fluoro-4-morpholinophenyl)carbamate (9) To a
solution of 1.55 g of 8 (4 mmal) and 0.5 g of i-PrzMEL (4 mmaol) in 15 mL of MeCN was added 0.64 g
of ethyl chloroformate (5 mmel). The mixture was stirred at room temperature for 2 h. Then water |
was added. The solution was extracted with ethyl acetate. The combined arganic layers were dried
over MgS0s, filkered and concentrated to afford the crude product. The pure product was obtained
after purification by column chromatography on silica gel. Yield: 94%. tH NMR (CDClz, 500 MHz): 3
6.91 (m, 3H), 4.23 (m, 1H), 4.11 (m, 2H), 3.95 (m, 1H), 3.81 (t, ] = 4.4 Hz, 4H), 3.72 (m, 2H), 3.58
(r, 1H), 3.03 (d, J = 4.4 Hz, 4H), 1.28 (5, 3H), 1.25 (s, 3H), 1.15 (m, 3H); 13C NMR (CDClz): & 14.49,
25.24, 25.42, 26.67, 26.73, 51.03, 62.04, 62.98, 65.71, 00.67, 67.46, 73.96, 76.15, 109.37, 120.33,
136.50, 144.90, 158.18; MS (EI): m/e (%) = 382 (100) [M]+, 296 (10), 281 (14), 237 (12), 209 (40),
150 (19), 101 (12).
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1.

By Ramakrishnan, Arul; Wadekar, Kashyap Ravindrabhai; Kapkoti, Gobind Singh; Marayana, Venugopala Rao

From PCT Int. Appl. (2010), WO 2010084514 A2 20100729, Language: English, Database: CAPLUS
Linezolid was prepd. by conversion of [(5R)-3-[3-fluoro-4-(4-morphelinyl)phenyl]-2-oxo-5-oxazolidinylJmethanol to a sulfonate ester followed by optional halogenation,
amination, deprotection, and acetylation. Thus, [(SR)-3-[3-fluoro-4-{4-morpholinyl)phenyl]-2-oxo-5-oxazolidinyllmethanol was stirred with Et3M and MeS0O2Cl in CH2CI2 at 0-
40° to give 90% mesylate, which was heated with PhCHZNHZ at 150° for 1 h to give 80% MN-[(55)-3-[3-fluero-4-(4-morpholinyl)phenyl]-2-oxo-5-oxazolidinylJbenzylamine
hydrochloride.  This was hydrogenolyzed using Pd/C in HOAc/MeOH to give 90% N-[(55)-3-[3-fluoro-4-(4-morphaolinyl)phenyl]-2-oxo-5-oxazolidingl Jmethylamine
hydrochloride, the free base of which was acetylated with Ac20 in H20/EtOAC to give 68% linezolid form IL

&5Substances AReactions & ~0 Citings O Full Text @@ Link @0 Comments @ 0 Tags

2. Preparation of (5)-N-[[3-[3-fluoro-4-({4-morpholinyl)phenyl-2-oxo-5-oxazolidinyllmethyl]lacetamide

By Sathe, Dhananjay Govind; Bhise, Nandu Baban; Maidu, Avinash Vankatraman; Sawant, Kamlesh Digambar; Bhattacharyya, Anindya Sibnath; Naik, Tushar Anil

From PCT Int. Appl. (2009), WO 2009063505 A2 20090522, Language: English, Database: CAPLUS
The present invention provides a process for prepn. of (S)-N-[[3-[3-fluoro-4-(4- morpholinyl)phenyl]-2-oxo-3-oxazelidinylImethyl]Jacetamide which comprises combining (R)-
M-[3-[3-fluoro-4-morpholinylphenyl]-2-oxo-5-oxazolidinyl Jmethyl azide with suitable solvent, acetylating agent, and acid in presence of a catalyst. Thus (R)-M-[[3-(3-fluoro-4-
morphalinylphenyl)-2-oxo-5-oxazolidinyllmethyl] azide and 10% Pd/C was suspended in the mixt. of Et acetate, acetic acid, and acetic anhydride and was hydrogenated in
hydrogen gas at 30 psi at temp. of 25-350° for 3 h to give (S)-N-[[3-[3-fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-oxazolidinylJmethyl Jacetamide (Linezolid) in 78% yield and
=99.5% purity after carrying out an isolation procedure.

&5Substances AReactions & ~2 Citings O Full Text @@ Link @0 Comments @ 0 Tags
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Absolute stereochemistry.
C14 Hi7 FHz Og
2-Oxazolidinone, 3-[3-fluoro-4-

(4-morpholinyl)phenyl]-5-
(hydroxymethyl}-, (5R)-
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SciFinder® Page 2
Reaction Information
Stages Notes Yield
. T i Reactants: 2, Reagents: 1,

1.1  R:EtN(Pr-i},, S:AcOEt, 4 h, reflux Solvents: 1. Steps. 1, Stages: 1

References

Preparation of (S)-N-[[3-[3-flucro-4-{4-morphaolinyl)phenyl-2-oxo-5-oxazolidinylmethyl]acetamide

By Sathe, Dhananjay Govind et al

From PCT Int. Appl., 2009063505, 22 May 2009

Expenmental Procedure
Examples. Example 1: 3-Fluoro-4-morpholinyl-nitro benzene (1V). To a solution of 193 gm of
morpholine, 287 g of 3 4-diflucronitrobenzene and 148 g of dilsopropylethylamine in 1 L of
ethyl acetate was heated at reflux under nitrogen for 4 hr. The mixture was allowed to cool
to room temperature overnight and 1 L of ethyl acetate, 1.5 L methylene chloride and 1.5 L
of water were added to it. The aqueous layer was extracted with 2 x 500 ml of methylene
chloride and 500 ml of ethyl acetate. The combined organic layer was concentrated to give
a yellow solid. Yield: 390 g.; Percentage: 195% wiw.

Stages Notes Yield

: +, . . : Reactants: 1, Reagents: 1,
1.1 R:NH  HCOQ.,, C:Pd, S:MeQH, 5:THF, 3 h, it Catalysts: 1, Solvents: 2, Steps: 1,
Stages: 1
References

Preparation of (S)-N-[[3-[3-flucro-4-{4-morphaolinyl)phenyl-2-oxo-5-oxazolidinylmethyl]acetamide
By Sathe, Dhananjay Govind et al

From PCT Int. Appl_ 2009063505, 22 May 2009
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References
Preparation of (S)-N-[[3-[3-fluoro-4-(4-morpholinyl)phenyl-2-oxo-5-oxazolidinyljmethyl]acetamide

By Sathe, Dhananjay Govind; Bhise, Nandu Baban; Naidu, Avinash Vankatraman; Sawant, Kamlesh Digambar;
Bhattacharyya, Anindya Sibnath; Naik, Tushar Anil

From PCT Int. Appl. (2009), WO 2009063505 A2 20090522 | Language: English, Database: CAPLUS

The present invention provides a process for prepn. of (S)-N-[[3-[3-fluoro-4-{4- morpholinyl)phenyl]-2-oxo-5-
oxazolidinyljmethyllacetamide which comprises combining (R)-N-[3-[3-fluoro-4-morpholinylphenyl]-2-oxo-5-
oxazolidinylJmethyl azide with suitable solvent, acetylating agent, and acid in presence of a catalyst. Thus (R)-N-[[3-
(3-fluoro-4-morpholinylphenyl}-2-oxo-5-oxazolidinylJmethyl] azide and 10% Pd/C was suspended in the mixt. of Et
acetate, acetic acid, and acetic anhydride and was hydrogenated in hydrogen gas at 30 psi at temp. of 25-350° for 3 h
to give (S)-N-[[3-[3-fluoro-4-(4-marpholinyl)phenyl]-2-oxo-5-oxazolidinyllmethyl]lacetamide (Linezolid) in 78% vield and
=99 5% purity after carrying out an isolation procedure.

Copyright © 2011 American Chemical Society (ACS). All Rights Reserved.

process for the preparation of linezolid from N-[(5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-2-oxo0-5-
oxazolidinyllmethanol

By Ramakrishnan, Arul; Wadekar, Kashyap Ravindrabhai; Kapkoti, Gobind Singh; Narayana, Venugopala Rao
From PCT Int. Appl. (2010), WO 2010084514 A2 20100729. | Language: English, Database: CAPLUS

Linezolid was prepd. by conversion of [(9R)-3-[3-fluoro-4-(4-morpholinyl )phenyl]-2-oxo-5-oxazolidinyllmethanol to a
sulfonate ester followed by optional halogenation, amination, deprotection, and acetylation. Thus, [(9R)-3-[3-fluoro-4-
(4-morpholinyl)phenyl]-2-oxo-5-oxazolidinyllmethanol was stirred with Et3N and MeS02CI in CH2CIZ at 0-40° to give
90% mesylate, which was heated with PhCH2NHZ2 at 150° for 1 h to give 80% N-[(55)-3-[3-fluoro-4-(4-
morpholinyl)phenyl]-2-oxo-5-oxazolidinyl]benzylamine hydrochlonde. This was hydrogenolyzed using Pd/C in
HOAc/MeOH to give 90% N-[(55)-3-3-fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-oxazolidinyllmethylamine

CAS is a division of the American Chemical Society. 78 Copyright 2011 American Chemical Society. All rights reserved.
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[[] 1. Composition and light emitting element using the composition

By Nakatani, Tomoya; Kawaguchi, Keiko; Sasaki, Shigeru

From PCT Int. Appl. {2011), WO 20110783587 A1 20110630, Language: Japanese, Database: CAPLUS
The compn. contains (i) a crosslinkable high-mol.-wt. compd. that has a crosslinkable group and exhibits either light
emitting properties and/or charge transporting properties, and (ii) a crosslinkable low-mol.-wt. compd. that has a
crosslinkable group and exhibits either light emitting properties and/or charge transporting properties. Thus, heating
divinylcarbinol  with tri-Et orthoacetate and propionic acid while removing ethanol at 130° for 4 h gave
CH2:CHCH:CHCH2CHZC[0)0EL which was reduced with LiAlH4 to its alc., mixed with CH3S02C! in the presence of Et3N in
CH2Cl2 at 0°, extd. as a yellow oil then heated with LiBr in THF at reflux to give CH2:CHCH:CHCHZCH2CHZBr (I).
Condensing Iwith 2,7-dibromofluorene gave a 9,9-di-substituted dibromofluorene.

#Substances dReactions & ~0 Citings 0 Full Text @@ Link #» 0 Comments &l 0 Tags

[[] 2.Chemo- and stereospecific solid-state dimerization of lithium trans-2-butencate and lithium trans-2-butenocate

formamide solvate

By Shang, Wen; Hickey, Magali B.; Enkelmann, Valker; Snider, Barry B.; Foxman, Bruce M.

From CrystEngComm (2011), 13{13), 4339-4350. Language: English, Database: CAPLUS
60Co y-irradn. of both lithium trans-2-butenoate (11) and lithium trans-2-butencate formamide (12) affords the same
dimer, dilithium trans-3-methyl-2-heptenedioate (13). However, stereochem. anal. of products 22 and 24 from the
analogous trans-2-butenoate-2-d salts 21 and 23 established that C-C and C-H bond formation occur stereospecifically by
syn addn. to the double bond in lithium trans-2-butenoates 11 and 21 and anti addn. to the double bond in lithium trans-2-
butenoate formamide complexes 12 and 23. These reactions, which provide an unprecedented, chemospecific ane step
synthesis of dicarboxylate 13, add significantly to the synthetic scope of the y-ray induced reactions of cryst. metal trans-2-
butenoates that lead to cyclic and acyclic dimers and acyclic trimers by y-ray initiated radical chain reactions. The
stereochem. of products 22 and 24 is that predicted by anal. of crystal packing, consistent with least-motion principles of
the topochem. postulate as shown in Fig. 12 and 13. Anal. of the crystal structures, with respect to nearest neighbors, is
consistent with the hypothesis that formation of carbon-carbon bonds in propagation step 1 and hydrogen atom transfer in
propagation step 2 are topochem. and controlled by the crystal lattice. Anal. of the packing diagrams provides a pathway
for chain propagation throughout the crystal that consumes all the mols. in the unit cell. The dimerization of 12 is much
more rapid and proceeds in much higher yield than that of 11, probably as a result of significantly shorter C***C contacts
and a more robust pathway for hydrogen transfer.
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[] 1. Preparation of (piperidinophenyl)oxazolidinone derivatives as antimicrobial agents

By Yamada, Hiroyoshi; Munesada, Kiyotaka; Taniguchi, Mikio

From PCT Int. Appl. {1995}, WO 9525106 A1 19950921, Language: English, Database: CAPLUS
Movel oxazolidinone derivs. represented by chem. formula (I; R = H, alkyl, cycloalkyl, MHZ, alkylamino, dialkylamino, alkoxy,
haloalkyl; R1, R3 = H, alkyl cycloalkyl, O-{un)substituted hydroxyalkyl or carboxyalkyl, CHO, hydroxyalkanoyl, alkanoyl,
acyloxymethoxycarbonyl; X, ¥ = H, halo; R4, RS = H, alkyl, alkoxy, alkylthic, O-{un)substituted hydroxyalkyl or
hydroxyalkoxy, (un)substituted MH2, M-{un)substituted MN-{aminomethylenelamino, {un)substituted carbamoayl, formyl-, O-
{un)substituted hydroxyalkanoyl-, alkexycarbonyl-, acyloxymethoxycarbonyl-, or O-{un)substituted (carboxyalkanoyl)alkyl,

or ...
%Substances &Reactions & ~21 Citings O Full Text @@ Link @0 Comments @l 0 Tags

[[] 2. Preparation of pharmaceutically active (5)-2-oxo-5-oxazolidinylmethylacetamides via a one step process from (8)-

acetamidoacetoxypropanes and N-aryl-0-alkylcarbamates

By Perrault, William R.; Pearlman, Bruce A.; Godrej, Delara B.

From PCT Int. Appl. (2002), WO 2002085849 A2 20021031, Language: English, Database: CAPLUS
Title compds. I[X, ¥ =H, F; Q =10, III, IV, etc. or Q and X together = dihydropyrrelidine (un)substituted with R3; R1 = CH3
optionally substituted by 1-3 F or Cl atoms; R3 = H, CH3; R4 = H, OH, alkyl, etc.; RS = COCH3, CHO, COCHCIZ, etc.; Z1 =
CH2(CH2)p, CH(OH)(CHZ)p, CO; Z2 = 5, 50, 502, etc.; m = 0-1; n = 1-3; p= 0-2] were prepd via a one step process from
(S)}-acetamidoacetoxypropanes and M-aryl-O-alkylcarbamates. For example, to a soln. of N-carbobenzoxy-3-fluoro-4-
morpholinylaniline (3.125 mmol) in DMF (2.0 mL) and MeOH (6.32 mmol) was added a soln. of lithium tert-butoxide in THF
(9.3...

&Substances &Reactions & ~7 Citings O Full Text @@ Link @0 Comments &l 0 Tags
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1. Preparation of oxazolidinone derivatives as antimicrobial agents

By: Mehta, Anita; Rudra, Sonali; Rao, Ajjarapu Venkata Subrahmanya Rajo; Yadav, Ajay Singh; Rattan, Ashok
Assignee: Ranbaxy Laboratories Limited, Indiz

Title compds. I [T = 5-7 membered heterocycle, aryl, etc.; R = H, alkyl, F, Cl, Br, etc.; n = 0-3; X = H, CH, CHS, etc.; Y, Z = H, alkyl,
cycloalkyl, etc.; U, W = H, alkyl, F, Cl, Br, I, etc.; W = CH2, CO, CH2MH, etc.; R1 = amido, thicamido, etc.] are prepd. For instance, II is
prepd. from (S)-5-(((isoxazol-3-yl)oxy )methyl}-3-[3-fluoro-4-( piperazin-1-yl)phenylJoxazolidin-2-one.bul.HCl and 4-bromo-5-
nitrothiophene-2-carboxaldehyde (THF, NaHB{OAc)3, 17 h). Selected compds. of the invention exhibited antibacterial activity of 1 pg/mL
against 5. aureus (259231). I are effective against a no. of human and veteri

ch
as multiply-resistant staphylococci, streptococci and enterococci as well as ang :
=

i
species, and acid fast organisms such as Mycobacterium tuberculosis, Mycoba

0
Y u \
E—T—w—x © 1 I . z/ﬁ:
\|_*{ﬂ >/c:
A v /
0

CAS is a division of the American Chemical Society. 87

Copyright 2011 American Chemical Society. All rights reserved.




SC' Fl N DER October 28,

2011
Documant ID "WO 2004089944 = references (2) = Preparation of oxazolidinone d...
) . Get Get e Get 7 Get Get [E Send to
Reference Detail Substances ““ Reactions %@Eited f Citinag Full Text “=— &ciPlanner
Link Save Print Expart
¥ Return

\4 Previous Mext }

1. Preparation of oxazolidinone derivatives as antimicrobial agents

By: Mehta, Anita; Rudra, Sonali; Rao, Ajjarapu Venkata Subrahmanya Rajo; Yadav, Ajay Singh; Rattan, Ashok
Assignee: Ranbaxy Laboratories Limited, Indiz

Title compds. I [T = 5-7 membered heterocycle, aryl, etc.; R = H, alkyl, F, Cl, Br, etc.; n = 0-3; X = H, CH, CHS, etc.; ¥, Z = H, alkyl,
cycloalkyl, etc.; U, V = H, alkyl, F, Cl, Br, I, etc.; W = CH2, CO, CH2MH, etc.; R1 = amido, thicamideo, etc.] are prepd. For instance, II is
prepd. from (S)-5-(((isoxazol-3-yl)oxy )methyl}-3-[3-fluoro-4-( piperazin-1-yl)phenylJoxazolidin-2-one.bul.HCl and 4-bromo-5-
nitrothiophene-2-carboxaldehyde (THF, NaHB{OAc)3, 17 h). Selected compds. of the invention exhibited antibacterial activity of 1 pg/mL
against 5. aureus (259231). I are effective against a no. of human and veterinary pathogens, including gram-pos. aerobic bacteria such
as multiply-resistant staphylococci, streptococci and enterococci as well as anaerobic organisms as Bacterioides spp. and Clostridia spp.
species, and acid fast organisms such as Mycobacterium tuberculosis, Mycobacterium avium and Mycobacterium spp.
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1. Preparation of oxazolidinone derivatives as antimicrobial agents

By: Mehta, Anita; Rudra, Sonali; Rao, Ajjarapu Venkata Subrahmanya Rajo; Yadav, Ajay Singh; Rattan, Ashok
Assignee: Ranbaxy Laboratories Limited, Indiz

Title compds. I [T = 5-7 membered heterocycle, aryl, etc.; R = H, alkyl, F, Cl, Br, etc.; n = 0-3; X = H, CH, CHS, etc.; ¥, Z = H, alkyl,
cycloalkyl, etc.; U, V = H, alkyl, F, Cl, Br, I, etc.; W = CH2, CO, CH2MH, etc.; R1 = amido, thicamideo, etc.] are prepd. For instance, II is
prepd. from (S)-5-(((isoxazol-3-yl)oxy )methyl}-3-[3-fluoro-4-( piperazin-1-yl)phenylJoxazolidin-2-one.bul.HCl and 4-bromo-5-
nitrothiophene-2-carboxaldehyde (THF, NaHB{OAc)3, 17 h). Selected compds. of the invention exhibited antibacterial activity of 1 pg/mL
against 5. aureus (259231). I are effective against a no. of human and veterinary pathogens, including gram-pos. aerobic bacteria such
as multiply-resistant staphylococci, streptococci and enterococci as well as anaerobic organisms as Bacterioides spp. and Clostridia spp.
species, and acid fast organisms such as Mycobacterium tuberculosis, Mycobacterium avium and Mycobacterium spp.
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