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Graphic Abstract

Synthesis and antibacterial activities of N-substitutedglycinyl 1H-1,2,3-triazolyl oxazolidinones

Oludotun A. Phillips, Edet E. Udo, Mohammed E. Abdel-Hamid and Reny Varghese

O

= Alkyl, halogenateed alkyl, cycloalkyl, phenyl, heteroaryl;
R" =H, CHj;

A series of N-substituedglycinyl-1H-1,2,3-triazolyl oxazolidinone derivatives were synthesized and
evauated for antibacterial activities against Gram-positive and Gram-negative susceptible and
resistant clinical isolates.
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Abstract

A series of H-1,2,3-triazolyl piperazino oxazolidinone analogs with optionally varied
glycinyl substitutions were synthesized and their antibacterial activity assessed
against a panel of susceptible and resistant Gram-positive and selected Gram-negative
bacteria including clinical isolates. The N-aroyl- and N-heteroaroyl-glycinyl (MIC:
0.06-4 pg /ml) derivatives were more potent than the N-acylglycinyl (2-8 pg/ml)
derivatives against all Gram-positive bacteria tested. Nitro substitution on aryl and
heteroaryl rings significantly enhanced activity against Gram-positive bacteria, as
noted with the 3,5-dinitrobenzoybih andén) and 5-nitro-2-furoyl §u andév)

derivatives with MIC ranges of and 0.25-0.5 and 0.06-0.5 pg /ml, respectively. These
nitro analogs also showed more potent extended activity adaircatarrhalis, with

MICs ranges of 0.25-1 pg /ml, compared to linezolid (MIC: 8 pg /ml). Hence, the
presence of the N-aroyl and / or N-heteroaroy! glycinyl structural motifs as spacer
group could significantly enhance the antibacterial activitiesd4el 2,3-triazolyl

oxazolidinone class of compounds.



1.0 Introduction

The increasing frequency of bacterial infections with antibiotic-resistant strains,
particularly the Gram-positive organisms both in the community and hospital settings
world-wide continue to serve as impetus for search for new, more effective and safer
antibacterial agents. Oxazolidinones, exemplified by Linezakd (1; Fig. 1),

represent a relatively new class of antibacterial agents with potent activity against
Gram-positive bacteria pathogens, including multidrug-resistant strains namely,
methicillin-resistan®&aphylococcus aureus (MRSA), penicillin-resistant

Sreptococcus pneumoniae (PRSP) and vancomycin-resistant enteroccoci (VRE) [1].
These Gram-positive bacteria are frequent causes of serious infection among patients
in the hospital and community [2]. The emergence of bacterial resistance to known
antibacterial agents continue to be a major health problem world-wide and thus
provides an impetus for the efforts directed towards the discovery of novel, more
efficacious and safer antibacterial agents [2-3].

Oxazolidinone class of compounds have been extensively studied and shown to
inhibit bacterial protein biosynthesis by binding to sites on the bacterial ribosomes,
thus preventing formation of the functional 70S initiation complex [4-5]. However,

the most recent studies by Duffy et.al. [6] divulged that linezolid binds to the A-site of
the 50S subunit, thus preventing binding of the aminoacyl-tRNA to this site.
Extensive structural modifications around the phenyl-oxazolidinone moiety have been
performed with the aim of identifying novel derivatives with extended antibacterial
spectrum and decreased side-effects [7-8]. Other studies have shown that
incorporation of diverse substituents such as the 3-aryl or heteroaryl ring at the 4-
position of the 3-phenyloxazolidinone moiety significantly enhanced antibacterial

potency, even when the C-5 position contains an acetamidomethyl or hydroxymethyl



group @a-b; Fig 1) [8]. Furthermore, these substituent groups have been
demonstrated to extend antibacterial potency against linezolid-resistant MRSA
ribosomal mutants, with MIC ranges of 0.5 to 1 pg/ml in compariseadowith

MIC ranges of 2-32 pg/ml. We have been interested in the triazolyl-oxazolidinone
derivatives and have reported the potent activities for the several triazolyl
oxazolidinone derivatives bearing the morpholino group, general str2c{Bi¢027,
PHO084;, Fig 1) and N-substitutedpiperazir®) Fig 1) moieties at the position 4 of the
phenyl ring [9-11]. In addition, structure-activity relationships studies from others [8]
have yielded other derivativeda-b, Fig 1) having the biheteroaryl or heteroaryl-
substitutedphenyl groups at the position 4 of the phenyl-oxazolidinone. These
derivatives showed improved antibacterial activities coupled with significantly
improved binding at the bacterial ribosomal site. The introduction of “spacer groups”
containing hydrogen bond donor and / or acceptor groups on the terminal substituent
moiety at the C-4 position of the phenyl-oxazolidinone pharmacophore have been
implicated in the potent antibacterial activities due to enhanced interactions at the
bacterial 50S ribosomal binding sites [8, 12-14]. Recently, introduction of substituted-
glycinyl moieties as spacer on the 4N-piperazinyl position of eperezolid yielded
compounds with the general structéré-ig 1). Computational structural analysis
studies of the binding of these compounds at the bacterial ribosomal active site
revealed that a H-bond acceptor and / or donor group is an essential structural motif
that would fit a potential pocket identified at the bacterial ribosomal receptor site [12].
Based on these observations we synthesized the substituted-glycinyl derivatives of
general structures@-x, Fig 1) containing varied H-bond donor and acceptor groups at
the terminal N-glycinyl position. We herein report the synthesis of a series of new 5-

(4-methyl-1H-1,2,3-triazole)methyl and 5-(4-methyl-1H-1,2,3-triazole)



oxazolidinones, which are expected to exhibit enhanced binding at the active site and
improve antibacterial activity against susceptible and multidrug-resistant Gram-

positive bacteria.

Insert: Figure 1.

2.0 Chemistry

The synthesis of the final piperazine oxazolidinone derivatiéesx is illustrated in
Scheme 1. Starting from the readily available piperaZiaad 3,4-difluoroanilined

the intermediate trifluoroacetic acid salt derivativEs and 14 were obtained in
quantitative yields, respectively, in multi-step reactions according to previously
published procedures [11, 15-16]. Further chemical transformatid8 afid14 were

by reacting with N-tert-butoxycarbonylglycine activated with DCC and 1-HOBT as
coupling reagents gave the boc-protected glycinyl-derivatBaed in very good
yields. Deprotection of the boc-protected glycinyl-oxazolidinoréesb with
trifluoroacetic acid in CkLCl, at 0°C to room temperature gave the key-intermediate
N-glycinyl-oxazolidinones derivative$5 and 16 as the trifluoroacetic acid salts in
guantitative yields. To obtain the target compour@itsxj, further derivatization of

the intermediate oxazolidinone derivativEsand 16 were performed by subsequent
reactions with appropriate acid chlorides or anhydrides and arylsulfonyl chlorides in

CH.CI,/CHsCN and triethylamine in moderate to excellent yields.

Insert: Scheme 1.



3.0 Results and Discussion

The synthesized N-substitutedglycinyl oxazolidinoBas< were evaluated fan

vitro antibacterial activity against selected antibiotic-susceptible and -resistant
clinical isolates, and standard strains of Gram-positive and Gram-negative bacteria.
Gram-positive strains tested included MRSA, methicillin-susceplildereus

(MSSA), methicillin-resistant coagulase-negative staphylococci (MR-CNS),
methicillin-sensitive coagulase-negative staphylococci (MS-CNS), PRSP, VRE, and
vancomycin-sensitive (VSE) enterococci. The selected Gram-negative organisms
were limited toE. coli ATCC 25922 H. influenzae ATCC 49247 andM. catarrhalis

ATCC 8176 and clinical strains ®f. catarrhalis. The standard agar dilution method
according to the National Committee for Clinical Laboratory [17] was employed to
determine the minimum inhibitory concentration (MIC, pg/ml) vaiwestro. The

results ofin vitro antibacterial activity against several bacterial strains are
summarized in Table 1. Overall, most of the compounds showed potent to moderate
(MIC range < 0.25 to 8 pg/ml) antibacterial activity against staphylococcal and
enterococcal strains with the exception of the tetrahydrofuran-2-carl@nghg
thiophene-2-sulfonamidé&x) derivatives with MIC ranges af 8-32 pg/ml. Both of
these compounds contain a methyl group at the C-5 position of the triazole ring. All
the tested compounds exhibited potent antibacterial activity agaprstumoniae

(MIC ranges of < 0.25 - 4 pg/ml), with the exception of the tert-butoxycarbonyl
derivative6b. The substitution of an aroyl and / or heteroaroyl moieties on the N-
glycine enhanced antibacterial activity against Gram-positive bacterial strains. While
the nitro substitution on the furan ring resulted in compoéuoelg which are found

to be 4-8 -fold more active than linezolid and other reference compounds evaluated in

this study.



Insert: Table 1.

From the antibacterial evaluation results (Table 1), none of the compounds showed
activity againsgk. coli and only selected compounds, namely, the nicotirGny| -

furoyl (6t), and the 5-nitro-2-furoylu-v) derivatives showed comparable activity to
linezolid (MIC = 8 pg/ml) against thid. influenzae reference strain ATCC49247 with
MIC value ranges at 2-8 pg/ml. A number of the benzolf and heteroaroyl6o-r
and6t) derivatives exhibited antibacterial activity comparable to that of linezolid
(MIC = 8 pg/ml) against a standard strairvbfcatarrhalis. While the 3,5-dinitro-
benzoyl 6m-n, MIC = 0.5 and 1 pg/ml) and 5-nitro-2-furody-v, MIC = 1 and 0.5
png/ml) derivatives were 8-10 -fold more active than linezolid (MIC = 8 pg/ml)
against the same strain. Based on this activity, a total of 10 compounds were selected
and further evaluated agaimdt catarrhalis clinical isolates (n=8). The results are
presented in Table 2. The superior antibacterial activities of the 3,5-dinitrobenzoyl
(6m-n) and 5-nitro-2-furoyl §u-v) derivatives compared to linezolid were obvious in
all the strains.

These nitroaroyl and nitroheteroaroyl substituted compounds demonstrate more potent
antibacterial activities against Gram-positive bacterialNMndatarrhalis strains
compared to linezolid and the eperezolid analogs with glycinyl substitutions of
general structurb reported by Wang et al. [13]. Although Wang et al.[13] did not
report any activity againdl. catarrhalis strains they suggested that N-acyl-, N-aroyl-
or N-heteroaroyl-glycinyl structural motif plays a key role in enhancing antibacterial
activity. In addition, a recently published study from our laboratory have shown that

incorporation of the 5-nitro-2-furoyl and dinitrobenzoyl groups selectively enhanced



antibacterial activity of some piperazinyl triazolyl-oxazolidinones against Gram-
positive bacterial strains [16]. However, the results from our presence study showed
that the combined presence of N-(3,5-dinitrobenzoyl)- or N-(5-nitro-2-furoyl)-
glycinyl structural motif and a 5-triazolyl or 5-(4-methyltriazolyl) groups resulted in
more potent triazolyl-oxazolidinone analogs with extended antibacterial activity

againstM. catarrhalis strains.

Insert; Table 2.

In order to assess the extent of plasma binding and / or plasma instability, test
compounds were evaluated agai@siureus ATTC 25923 in Mueller-Hinton (MH)

broth supplemented with 50% human plasma, and the results are presented in Table 3.
In general, only a few of the compounds showed a fourfold or higher MIC values in

the presence of 50% human plasma, which indicated potential significant plasma
protein binding. Of the most active derivatives in this series of compounds, the of N-
(3,5-dinitrobenzoyl)- glycinyl derivative®n-m exhibited 16 and 4-fold increases in

MIC in the presence of 50% plasma. On the other hand, the N-(5-nitro-2-furoyl)-
glycinyl derivatives retained their activity in 50% human plasma. Overall, no direct
correlations could be established between antibacterial activity or plasma protein

binding and the calculated log of partition coefficient (C log P) values.

Insert: Table 3.



4.0 Conclusions

The synthesis and antibacterial activities of a number of &, 2,3-triazolyl
piperazino oxazolidinone analogs bearing optionally substituted N-glycinyl groups
have been reported. These compounds showed moderate to strong antibacterial
activities against standard reference strains and clinical isolates of streptococci,
enterococci and staphylococci. While the nitrofuran-2-carbonyl anélegsshowed
antibacterial activity that is 4-8 -fold more active than linezolid and other reference
compounds used. Furthermore, the N-(3,5-dinitrobenzd@my-if) and N-(5-nitro-2-
furoyl)- (6u-v) derivatives were also 8-10 -fold more active than linezolid against the
fastidious Gram-negative bacteh catarrahlis strains. This study highlighted the
presence of the N-aroyl and / or N-heteroaroyl glycinyl structural motifs as potential
spacer group that could significantly enhance both the antibacterial activities of the
1H-1,2,3-triazolyl oxazolidinone class of compounds and their affinity at the bacterial

ribosomal binding site.

5.0 Experimental

5.1 Characterization

Column chromatography was carried out with silica gel (Kieselgel 60, 70-230 mesh;
Aldrich) and TLC conducted on 0.25 mm pre-coated silica gel platessg®ferck).
Melting points were determined on a Stuart Scientific melting point apparatus (SMP1,
UK) and were uncorrecteH-NMR spectra were recorded on Bruker Avance Il 600
NMR spectrometer. In addition, th#&-NMR spectrum of representative compounds
6k, 60, 6u, 6v, 6w and6x, were recorded on Bruker Avance Il 600 NMR

spectrometer. ThHEC-NMR experiments performed includ&C-NMR decoupled,



1%C-DEPT-135 (Distortionless Enhancement by Polarization Transfer-133j@nd

APT (Attached Proton Test). Chemical shifts of protons are reported in parts per
million (ppm) downfield from tetramethylsilane (TMS) as an internal reference or
DMSO-a; (6=2.5; 39.7) as solvent. Mass spectra were recorded on a Thermo
Scientific DFS High Resolution Gas Chromatography / Mass Spectrometer (DFS GC-
MS) and Quattro LC (Micro Mass, UK) Mass Spectrometer. Infrared (IR) spectra
were recorded on JASCO FT-IR-6300 (JASCO, Japan) spectrometer. Elemental
analyses were performed on an Elementar Vario Micro Cube CHN Analyzer
apparatus (Elementar, Germany), and analyses indicated by the symbols of the
elements were withitt 0.4% of the theoretical values. Analyses were performed at

the Science Analytical Facilities (SAF), Faculty of Science, and Department of
Pharmaceutical Chemistry, Faculty of Pharmacy, Kuwait University, Kuwait. The
structures of the oxazolidinones were sketched and the Clog P values estimated using

PerkinElmer, ChemDraw Ultra 13.0 (CambridgeSoft, USA, 2012).

5.2. Syntheses

5.2.1. (R)-2-(4-(4-(5-((1H-1,2,3-Triazol - 1-yl )methyl)-2-oxooxazolidin-3-yl)-2-
fluorophenyl) piperazin-1-yl)-2-oxoethanaminium 2,2,2-trifluor oacetate (15)

A solution of N-tert-butoxycarbonylglycine (1.52 g, 8.69 mmol) in anhydrous DCM
(15 mL) under Nwas treated with DCC (2.24 gm, 10.86 mmol) and 1-hydroxy-
benzotriazole (1.47 g, 10.86 mmol) and the mixture stirred for 2 hrs at r.t. upder N
The reaction mixture was filtered directly into a round bottom flask contaiR)g-(
(4-(5-((1H-1,2,3-triazol-1-yl)methyl)-2-oxooxazolidin-3-yl)-2-fluorophenyl)
piperazin-1-ium 2,2,2-trifluoroacetat#3 4.0 g, 8.69 mmol) and triethylamine (3.51

mL) in anhydrous CECN (60 mL). The reaction mixture was stirred overnight at r.t.

10



under N and concentrated under vacuum to give a gum, which was dissolved in ethyl
acetate (40 mL), washed with 10%J8&;, water, brine, dried (N&Qy) and
concentrated on rotovap to afford a white solid. Recrystallization (Ethyl acetate —
hexane) gavéaas a solid (3.20 g, yield, 80%), mp- 150-£62'H-NMR (DMSO-

ds, 600 MHZz):0 8.16 (s, 1H, NH), 7.76 (s, 1H, triazolyl H), 7.42 (dd, 1H, J=2.5 Hz,
14.7 Hz, phenyl H), 7.12 (dd, 1H J=2.5 Hz, 8.8 Hz, phenyl H), 7.05 (t, 1H, J=9.0 Hz,
phenyl H), 6.77 (br. t, 1H, NH), 5.10-5.13 (m, 1H, oxazolidinone H), 4.81 (d, 2H,
J=5.2 Hz, CH)), 4.20 (t, 1H, J=9.0 Hz, oxazolidinone H), 3.85 (dd, 1H, J=5.8 Hz, 9.4
Hz, oxazolidinone H), 3.81 (d, 1H, J=5.9 Hz, §B.55-3.59 (m, 4H, piperazinyl H),
2.92-2.96 (m, 4H, piperazinyl H), 1.38 (s, 9H, C@H IR (KBr pellet, cnt): v

3437, 2987, 2928, 1744, 1683, 1657, 1521, 1446, 1417, 1455, 1368, 1317, 1290,
1227, 1190, 1063, 1029. MS 503.2*{MAnal calcd for GsHsoFN;Os: C: 54.86, H:

6.01, N: 19.47 found C: 54.85, H: 6.16, N: 19.19.

A mixture of6a (3.40 g, 6.75 mmol) in DCM (7 mL) and TFA (7 mL) at@was

stirred to r.t. overnight. The reaction mixture was concentrated on a rotavap to give a
semisolidég, which was triturated with a mixture of THFBt 1:1 ratio to givel5 as

a white solid (3.49 g, quant yieldH-NMR (DMSO-d;, 600 MH,): & 8.16 (s,1H,

triazolyl H), 8.03 (br. d, 2H, NH, exchangeable wits(D), 7.76 (s,1H, triazolyl H),

7.42 (dd, 1H, J=2.5 Hz, 14.7 Hz, phenyl H), 7.14 (dd,1H, J=2.3 Hz, 8.8 Hz, phenyl
H), 7.06 (t, 1H, J=9.4 Hz, phenyl H), 5.11-5.15 (m, 1H, oxazolidinone H), 4.83 (d ,
2H, J=5.0 Hz, Ch), 4.20 (t, 1H, J=9.2 Hz, oxazolidinone H), 3.92-3.94 (m, 2H,
piperazinyl H), 3.86 (dd, 1H, J=5.7 Hz, 9.3 Hz, oxazolidinone H), 3.66 (m, 2H ,
piperazinyl H), 2.95-3.00 (br. d, 4H, piperazinyl H). IR (KBr pellet;"snv 3425,

2975, 2930, 1760, 1678, 1521, 1486, 1430, 1204, 1136, 1024. MS 405.8HM

11



minus CECQ,). This product was used for subsequent reactions without further
purification.

5.2.2. (R)-2-(4-(2-Fluor o-4-(5-((4-methyl-1H-1,2,3-triazol-1-yl)methyl)-2-oxo-
oxazolidin-3-yl)phenyl)piperazin-1-yl)-2-oxoethanaminium 2,2, 2-trifluor oacetate (16)

In a similar manner, compourith was prepared from 4-(2-fluoro-4-(5-((4-methyl-
1H-1,2,3-triazol-1-yl)methyl)-2-oxooxazolidin-3-yl)phenyl)piperazin-1-ium 2,2,2-
trifluoroacetatg14; 1.0 gm, 2.12 mmol) as reported f&a Recrystallization (ethyl
acetate - hexane) ga8é as a white solid (900 mg, yield, 83 %), mMy5-177°C. *H-
NMR (DMSO-d;, 600 MHz):4 7.86 (s, 1H, triazolyl H), 7.43 (dd, 1H, J=2.5 Hz, 14.7
Hz, phenyl H), 7.13 (dd, 1H J=2.5 Hz, 9.0 Hz, phenyl H), 7.06 (t, 1H, J=9.0, Hz,
phenyl H), 6.77 (br. t, 1H, NH, exchangeable witOR 5.07-5.10 (m, 1H,
oxazolidinone H), 4.74 (d, 2H, J=5.2 Hz, §H4.19 (t, 1H, J=9.0 Hz, oxazolidinone
H), 3.82-3.85 (m, 3H, CHand oxazolidinone H), 3.55-3.59 (m, 4H, piperazinyl H),
2.92-2.97 (m, 4H, piperazinyl H) 2.22 (s, 3H, triazolyl 4H.39 (s, 9H, C(CH3).

IR (KBr pellet, cni'): v 3444, 2977, 2932, 1741, 1708, 1668, 1517, 1427, 1440, 1455,
1367, 1339, 1283, 1230, 1165, 1049, 1034. MS 5177%. (Mhal calcd for
Ca4H3FN;Os: C: 55.70, H: 6.23, N: 18.94 found C: 55.74, H: 6.52, N: 18.74.
Compoundsb (2.77 g, 5.22 mmol) was then converted &by a similar procedure
reported forl5to give the title compountié as a solid (2.68 g, quant yieldH-NMR
(DMSO-as, 600 MHz):6 7.70-7.82 (m, 3H, amine +NHexchangeable with D),

7.64 (s, 1H, triazolyl H), 7.21 (dd, 1H, J=2.6 Hz, 14.7 Hz, phenyl H), 6.93 (dd, 1H,
J=2.1 Hz, 8.6 Hz, phenyl H), 6.84 (t, 1H, J=9.5 Hz, phenyl H), 4.86-4.88 (m, 1H,
oxazolidinone H), 4.52 (d, 2H, J=5.2 Hz, §B.97 (t, 1H, J=9.2 Hz, oxazolidinone
H), 3.71 (q, 2H, J=5.7 Hz, 11.4 Hz, @H3.61 (dd, 1H, J=5.9 Hz, 9.3 Hz,

oxazolidinone H), 3.4-3.5 (m, 4igjperazinyl H), 2.7-2.8 (m, 4H, piperazinyl H),

12



2.00 (s, 3H, triazolyl Ch). Full MS 418.75 (M+H). IR (KBr pellet, cn): v 3444,
2977, 2932, 1760, 1678, 1521, 1486, 1430, 1204, 1136, 1024. MS 419.864M
minus CECQ,). This product was used for subsequent reactions without further

purification.

5.2.3. General procedure for the synthesis of the N-substitued-glycinyl derivatives

(6¢-x)

The final compound6c-x were prepared from a solution of compoadr 16 in

DCM and / or CHCN and TEA (1.5 mL) treated with 1.1 eq. of suitable acid
anhydride or acid chloride or an activated acid (activated by reaction with DCC or 1-
[3-(diethylamine)propyl]-3-ethyl carbodiimide hydrochloride and 1-hydroxy-
benzotriazole or by oxalyl chloride) or the arylsulfonyl chloride under stirring@t 0
Stirring was continued to r.t. overnight and the reaction mixture was concentrated on
a rotovap to give a crude, which was dissolved in DCM (60 mL), washed successively
with water, dilute aq. N&O; solution, water, dried (anhydrous J$4),), filtered and
concentrated to obtain a crude product. The purification of the crude was performed
either by silica gel column chromatography and/or recrystallized from suitable

organic solvents to give the final products.

5.2.3.1. (R)-N-(2-(4-(4-(5-((1H-1,2,3-Triazol-1-yl)methyl)-2-oxooxazolidin-3-yl)-2-
fluoro-phenyl piperazin-1-yl)-2-oxoethyl )acetamide (6¢)

Compoundsc was prepared via the general procedure fi& (600 mg, 0.97 mmol)
and acetic anhydride (200 mg, 0.18 mL, 1.94 mmol) in TEA, DCM (5 mL) and
CH3CN (5 mL) to give a crude gum. Purification by silica gel column

chromatography (EtOAc-MeOH 9:1) afforded the title compomds a white solid

13



(210 mg, yield, 49%), mp- 205-207 °&4-NMR (DMSO-d;, 600 MHz):5 8.16 (s,

1H, triazolyl H), 7.99 (t, 1H, J=5.5 Hz, NH, exchangeable wig®)7.76 (s, 1H,
triazolyl H), 7.42 (dd, 1H, J=2.5 Hz, 14.7 Hz, phenyl H), 7.13 (dd, 1H, J=2.3 Hz, 8.8
Hz, phenyl H), 7.06 (t, 1H, J=9.3 Hz, phenyl H), 5.09-5.14 (m, 1H, oxazolidinone H),
4.82 (d, 2H, J=5.1 Hz, G} 4.20 (t, 1H, J= 9.2 Hz, oxazolidinone H), 3.97 (d, 2H,
J=5.5 Hz, CH), 3.85 (dd, 1H, J=5.7 Hz, 9.3 Hz oxazolidione H), 3.56-3.61 (br. d, 4H,
piperazinyl H), 2.92-2.98 (m, 4H, piperazinyl H), 1.87 (s, 3HzC#). IR (KBr

pellet, cm"): v 3370, 2916, 2840, 1763, 1746, 1633, 1517, 1435, 1328, 1234, 1163,
1113, 1034. MS 445.2 (W Anal calcd for GoH24FN;O4: C: 53.93, H: 5.43, N: 22.01

found C: 53.96, H: 5.08, N: 21.97

5.2.3.2. (R)-N-(2-(4-(2-Fluoro-4-(5-((4-methyl-1H-1,2,3-triazol -1-yl)methyl)-2-oxo-
oxazolidin -3-yl)phenyl)pi perazin-1-yl)-2-oxoethyl )acetamide (6d)

Compoundsd was prepared via the general procedure ft6r(600 mg, 0.94 mmol)
and acetic anhydride (190 mg, 0.18 mL, 1.88 mmol) in TEA and DCM (5 mL) and
CHsCN (5 mL) to give the crude solid (470 mg). Purification by silica gel column
chromatography (EtOA® EtOAc-methanol 9:1) gavgd as a white solid (370 mg,
yield, 86%), mp- 215-217°CH-NMR (DMSO-ds;, 600 MHz):5 7.99 (t, 1H, J= 6.0

Hz, NH, exchangeable with;D), 7.86 (s, 1H, triazolyl), 7.43 (dd, 1H, J=2.5 Hz, 14.7
Hz, phenyl), 7.14 (dd, 1H, J=2.7 Hz, 10.3 Hz, phenyl), 7.06 (t, 1H, J= 9.6, phenyl),
5.05-5.10 (m, 1H, oxazolidinone H), 4.74 (d, 2H, J= 5.2 Hz)CH19 (t, 1H, J=9.3
Hz, oxazolidinone H), 3.97 (d, 2H, J=5.5 Hz, £#8.83 (dd, 1H, J=5.9 Hz, 9.6 Hz
oxazolidione H), 3.56-3.61 (m, 4H, piperazinyl H), 2.92-2.98 (m, 4H, piperazinyl H),
2.22 (s, 3H, triazolyl Ch), 1.87 (s, 3H, CECO). IR (KBr pellet, crﬁ): v 3364, 3341,

2976, 2896, 2857, 1749, 1640, 1518, 1475, 1442, 1415, 1327, 1232, 1211, 1161,
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1136, 1111, 1054MS 459.4 (M). Anal calcd for GiH26FN;O4: C: 54.89, H: 5.70, N:

21.34 found C: 54.99, H: 6.00, N: 20.99

5.2.3.3. (R)-2,2,2-Trifluor o-N-(2-(4-(2-fluor o-4-(5-((4-methyl-1H-1,2,3-triazol - 1-
yl)methyl)-2-oxooxazolidin-3-yl)phenyl) piper azin-1-yl)-2-oxoethyl )acetamide (6€)
Compoundéewas prepared via the general procedure ft&00 mg, 0.75 mmol)
and trifluoroacetic anhydride (236 mg, 159 uL, 1.125 mmol) in TEA angCBH10

mL) to give a crude solid (330 mg). Purification by silica gel column chromatography
(EtOACc > EtOAc-methanol 10:1) gav@e as a white powder (50 mg, yield 13%),

mp- 205-207C. *H-NMR (DMSO-ds, 600 MHz):5 9.54 (br. s, 1H, NH,

exchangeable with @), 7.86 (s, 1H, triazolyl H), 7.43 (dd, 1H, J=2.4 Hz, 14.3 Hz,
phenyl H), 7.14 (dd, 1H, J=2.3 Hz, 8.8 Hz, phenyl H), 7.07 (t, 1H, J=8.8 Hz, phenyl
H), 5.06-5.09 (m, 1H, oxazolidinone H), 4.64-4.74 (m, 2H,)CHL.18 (t, 1H, J=10.7
Hz, oxazolidinone H) 4.11 (s, 2H, gFONHCH,), 3.80-3.90 (m, 5H, oxazolidinone

& piperazinyl H), 2.94-3.00 (br, 4H, piperazinyl H), 2.20 (s, 3H, triazolyk)]CHR

(KBr pellet, cm): v 3524, 2919, 1741, 1724, 1653, 1518, 1517, 1436, 1336, 1228,
1185, 1162, 1035. MS 513.2 (M Anal calcd for GiH23F4N7Oy4: C: 49.12, H: 4.52,

N: 19.10; found C: 48.92, H: 4.62, N: 19.20.

5.2.3.4. (R)-2,2-Dichloro-N-(2-(4-(2-fluor 0-4-(5-((4-methyl-1H-1,2,3-triazol - 1-
yl)methyl)-2-oxooxazolidin-3-yl)phenyl)pi per azin- 1-yl)-2-oxoethyl Jacetamide (6f)
Compoundef was prepared via the general procedure fri$1{400 mg, 0.75 mmol)
and dichloroacetyl chloride (160 mg, 1.28 mniolYEA and CHCN (20 mL) to
give a crude solid (350 mg). Recrystallization (THF) géivas a white solid (190

mg, yield 48%), mp- 206-20%. *H-NMR (DMSO-d;, 600 MHz):5 8.67 (t, 1H,
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J=5.4 Hz, NH, exchangeable with®@), 7.56 (s, 1H, triazolyl H), 7.43 (dd, 1H, J=3.2
Hz, 15.6 Hz, phenyl H), 7.14 (dd, 1H, J=3.2 Hz, 10.6 Hz, phenyl H), 7.07 (t, 1H,
J=10.5 Hz, phenyl H), 6.68 (s, 1H,,CH), 5.06-5.09 (m, 1H, oxazolidinone H), 4.74
(d, 2H, J=5.5 Hz, C}}, 4.19 (t, 1H, J=10.5 Hz, oxazolidinone H) 4.12 (d, 2H, J=5.2
Hz, CbLCONHCH,), 3.83 (dd, 1H, J=5.9 Hz, 9.2 Hz, oxazolidinone H), 3.56-3.63 (br.
4H, piperazinyl H), 2.94-3.00 (br, 4H, piperazinyl H), 2.22 (s, 3H, triazoly)CIR

(KBr pellet, cm'): v 3389, 3281, 2919, 1745, 1704, 1627, 1516, 1445, 1418, 1327,
1233, 1107, 1031. MS 528.96 {M H). Anal calcd for GiH24CI,FN;Oy: C: 47.74, H:

4.58, N: 18.56; found C: 47.88, H: 4.78, N: 18.80.

5.2.3.5. (R)-Ethyl 3-((2-(4-(4-(5-((1H-1,2,3-triazol-1-yl)methyl)-2-oxooxazolidin-3-

yl)-2-fluor ophenyl)pi per azin-1-yl)-2-oxoethyl Jamino)-3-oxopr opanoate (6g)

Compoundsg was prepared via the general procedure from 15 (700 mg,1.35 mmol)
and mono ethyl malonate (270 mg, 240 pL, 2.02 mmol) activated by oxalyl chloride
(2.33 g, 910 pL, 10.50 mmol), in TEA, DCM (5 mL) and 4O (25 mL) to give a
crude solid (750 mgq). Purification by silica gel column chromatography (EtOAc-
MeOH 10:1-> 9:2), gave the title compound as white powder (210 mg, yield 30%),
mp- 198-200C. *H-NMR (DMSO-c5, 600 MH): & 8.26 (t, 1H, J=5.2 Hz, NH,
exchangeable with @), 8.16 (s, 1H, triazolyl H), 7.76 (s, 1H, triazolyl H), 7.42 (dd,
1H, J=2.5 Hz, 14.7 Hz, phenyl H), 7.13 (dd,1H ,J=2.3 Hz, 8.8 Hz, phenyl H), 7.06 (t,
1H, J=9.3 Hz, phenyl H), 5.10-5.14 (m, 1H, oxazolidinone H), 4.82 (d, 2H, J=5.1 Hz,
CHy), 4.20 (t, 1H, J=9.2 Hz, oxazolidinone H), 4.07 (q, 2H, J=7.1 Hz),GKD3 (d,

2H, J=5.3 Hz, Ch), 3.86 (dd, 1H, J=5.9 Hz, 9.4 Hz, oxazolidinone H), 3.58-3.64 (br.
t, 2H, piperazinyl H), 3.55-3.58 (br. t, 2H, piperazinyl H), 2.96-3.00 (br. t, 2H,

piperazinyl H), 2.93-2.96 (br. t, 2H, piperazinyl H), 1.17 (t, 3H, J=7.1 Hz) AR
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(KBr pellet, cml): v 3429, 2911, 2859, 1753, 1638, 1518, 1473, 1442, 1417, 1329,
1282, 1225, 1192, 1163, 1111, 1034. MS 517.2) (Mnal calcd for GsHogFN;Og: C:

53.38, H: 5.45, N: 18.95; found C: 53.20, H: 5.12, N: 18.68.

5.2.3.6. (R)-Ethyl 3-((2-(4-(2-fluoro-4-(5-((4-methyl-1H-1,2,3-triazol-1-yl)methyl )-2-

oxo oxazolidin-3-yl)phenyl)piper azin-1-yl)-2-oxoethyl Jamino)-3-oxopropanoate (6h)
Compoundsh was prepared via the general procedure ftértb00 mg, 0.94 mmol)

and mono ethyl malonate (190 mg, 170 uL, 1.41 mmol) activated by oxalyl chloride
(930 mg, 640 pL, 7.3 mmol), in TEA, DCM (5 mL) and §HN (20 mL) to give a

crude solid (560 mgq). Purification by silica gel column chromatography (EtOAc-
MeOH 10:1) gave the title compound as white powder (130mg, yield 26%), mp- 205-
207°C.*H-NMR (DMSO-d;, 600 MH,): 6 8.27 (t, 1H, J=5.2 Hz, NH, exchangeable
with D,0), 7.86 (s, 1H, triazolyl H), 7.44 (dd, 1H, J=2.5 Hz, 14.7 Hz, phenyl H), 7.14
(dd,1H ,J=2.3 Hz, 8.8 Hz, phenyl H), 7.06 (t, 1H, J=9.3 Hz, phenyl H), 5.07-5.09 (m,
1H, oxazolidinone H), 4.74 (d, 2H, J=5.3 Hz, /H1.19 (t, 1H, J=9.1 Hz,

oxazolidinone H), 4.07 (g, 2H, J=7.1 Hz, §H4.04 (d, 2H, J=5.2 Hz, G} 3.83 (dd,

1H, J=5.9 Hz, 9.3 Hz, oxazolidinone H), 3.60-3.64 (br. t, 2H, piperazinyl H), 3.56-
3.60 (br. t, 2H, piperazinyl H), 2.96-3.00 (br. t, 2H, piperazinyl H), 2.93-2.96 (br. t,
2H, piperazinyl H), 2.22(s, 3H, GH 1.18 (t, 3H, J=7.1 Hz, G} IR (KBr pellet, cm

Y): v 3429, 2911, 2859, 1753, 1638, 1518, 1473, 1442, 1417, 1329, 1282, 1225, 1192,
1163, 1111, 1034. MS 531.3 {MAnal calcd for GsH30FN;Og: C: 54.23, H: 5.69, N:

18.45; found C: 53.98, H: 5.72, N: 18.15.

5.2.3.7. N-(2-(4-(4-((R)-5-((1H-1,2,3-Triazol -1-yl)methyl)-2-oxooxazolidin-3-yl)-2-

fluoro- phenyl)piperazn-1-yl)-2-oxoethyl)tetrahydrofuran-2-carboxamide (6i)
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Compoundbi was prepared via the general procedure 16500 mg,0.97 mmol)

and tetrahydrofuran-2-carboxylic acid (340 mg, 280 pL, 2.91 mmol) activated by
oxalyl chloride (3.69 mg, 2.54 mL, 29.1 mmol), in TEA, DCM (5 mL) andCN

(20 mL) to give a crude solid (400 mg). Recrystallization {CN-E,O) gavebi as a

solid (150 mg, yield 31%), mp- 198-260. *H-NMR (DMSO-d;, 600 MH,): 6 8.16

(s, 1H, triazolyl H), 7.76 (s, 1H, triazolyl H), 7.74 (t, 1H, J=5.3 Hz, NH, exchangeable
with D;O), 7.42 (dd, 1H ,J=3.74 Hz, 15.66 Hz, phenyl H), 7.13 (dd, 1H,J=3.24 Hz,
9.96 Hz, phenyl H), 7.06 (t, 1H, J=9.72 Hz, phenyl H), 5.12-5.13 (m, 1H,
oxazolidinone H), 4.82 (d, 2H, J=4.0 Hz, §H4.26 (dd, 1H, J=5.3 Hz, 9.0 Hz,
tetrahydrofuran H), 4.19 (t, 1H, J=8.9 Hz, oxazolidinone H), 4.00 (dd, 2H, J=4.9 Hz,
16.7 Hz, CH), 3.91 (q, 1H, J=8.9 Hz, tetrahydrofuran H), 3.86 (dd, 1H, J=6.3 Hz, 9.8
Hz, oxazolidinone H), 3.79 (q, 1H, J=6.6 Hz, tetrahydrofuran H), 3.56-3.62 (br. d, 4H,
piperazinyl H), 2.92-2.99 (br. d, 4H, piperazinyl H), 2.11-2.12 (m, 1H,
tetrahydrofuran H), 1.82-1.90 (m, 3H, tetrahydrofuran H). IR (KBr pellet)cm

3408, 2871, 1747, 1649, 1518, 1437, 1330, 1279, 1232, 1164, 1111, 1075, 1032. MS
501.2 (M). Anal calcd for GzH2gFN7Os: C: 55.08, H: 5.63, N: 19.55; found C: 54.94,

H:5.47, N: 19.25.

5.2.3.8. N-(2-(4-(2-Fluor 0-4-((R)-5-((4-methyl-1H-1,2,3-triazol - 1-yl )methyl)-2-oxo-
oxazolidin -3-yl)phenyl)piperazin-1-yl)-2-oxoethyl)tetrahydr ofuran-2-carboxamide

(6))

Compoundsj was prepared via the general procedure ft6r800 mg, 1.50 mmol)

and tetrahydrofuran-2-carboxylic acid (200 mg, 1.80 mmol) activated by 1-hydroxy-
benzotriazole (300 mg, 2.16 mmol) and 1-[3-(diethylamine) propyl)3-ethyl

carbodimide hydrochloride (680 mg, 3.6 mmol), in TEA, DCM /5CN (25-25 mL)
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to give a crude solid (280 mg). Purification by silica gel column (EtOAc-MeOH
10:1), gave the title compound as a white powder (60 mg, yield 8%), mp- 100-102
°C.H-NMR (DMSO-d;, 600 MHZz):5 7.86 (s, 1H, triazolyl H), 7.74 (t, 1H, J=5.4 Hz,
NH, exchangeable with @), 7.43 (dd, 1H, J=2.5 Hz, 14.7 Hz, phenyl H), 7.14 (dd,
1H, J=2.5 Hz, 9.6 Hz, phenyl H), 7.06 (t, 1H, J=9.4 Hz, phenyl H), 5.05-5.12 (m, 1H,
oxazolidinone H), 4.73 (d, 2H, J=5.0 Hz, §}#4.18-4.28 (m, 2H), 3.78-4.04 (m, 5H),
3.55-3.62 (br, 4H, piperazinyl H), 2.94-3.00 (br, 4H, piperazinyl H), 2.20 (s, 3H,
CHs), 2.08-2.13 (m, 1H), 1.81-1.87 (m, 3H). IR (KBr pellet, 9mv 3524, 2923,

1745, 1654, 1517, 1444, 1331, 1332, 1233, 1133, 1039. MS 517.02 iyl Anal

calcd for G4H3gFN;Os: C: 55.91, H: 5.87, N: 19.02; found C: 55.71, H: 5.78, N:

18.91.

5.2.3.9. (R)-N-(2-(4-(4-(5-((1H-1,2,3-Triazol-1-yl)methyl)-2-oxooxazolidin-3-yl)-2-
fluorophenyl)pi per azin-1-yl)-2-oxoethyl)benzamide (6k)

Compoundsk was prepared via the general procedure ft&t500 mg, 0.97 mmol)

and benzoyl chloride (200 mg, 0.17 mL, 1.46 mmol) in TEA andGDH(5 mL) to

give a crude solid (580 mg). Purification by silica gel column chromatography
(EtOAc-MeOH 10: 0.5) affordeflk as a white solid (390 mg, yield 79%), mp- 228-
230 °C.'H-NMR (DMSO-¢;,600 MHz):8.59 (t, 1H, J=5.2 Hz, NH, exchangeable
with D,0), (s, 1H, triazolyl H), 7.87-7.89 (m, 2H, phenyl H), 7.77 (s, 1H, triazolyl H),
7.53-7.56 (m, 1 H, phenyl H), 7.48-7.50 (m, 2H, phenyl H), 7.43 (dd, 1H, J= 2.5 Hz,
14.6 Hz, phenyl H), 7.14 (dd, 1H, J=2.4 Hz, 8.8 Hz, phenyl H), 7.08 (t, 1H, J=9.4 Hz,
phenyl H), 5.10-5.14 (m, 1H, oxazolidinone H), 4.83 (d, 2H, J=5.1 Hz),@21 (t,

1H, J=9.2, oxazolidinone H), 4.18 (d, 2H, J=5.7 Hz,CB.86 (dd, 1H, J=5.7 Hz, 9.3

Hz, oxazolidinone H), 3.65 (br d, 4H, piperazinyl H), 2.98 (br d, 4H, piperazinyl H).
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5C-NMR (DMSO-a): & 167.08, 166.36, 155.80, 153.50, 153.37, 135.51, 134.13,
133.42, 133.35, 131.33, 128.35, 127.25, 125.90, 119.81, 119.77, 114.29, 106.88,
106.62, 70.81, 54.93, 51.73, 50.62, 50.26, 47.09, 44.18. IR (KBr pelld, ¢3357,
2992, 2898, 1731, 1650, 1516, 1429, 1328, 1232, 1114, 1031. MS 507. B\l
calcd for GsHogFN;04: C: 59.16, H: 5.16, N: 19.32 found C: 58.90, H: 4.98, N:

18.98.

5.2.3.10. (R)-N-(2-(4-(2-Fluoro-4-(5-((4-methyl-1H-1,2,3-triazol - 1-yl )methyl)-2-oxo-
oxazolidin-3-yl)phenyl)pi perazin-1-yl)-2-oxoethyl ) benzamide (6l)

Compoundsl was prepared via the general procedure ft&(600 mg, 0.94 mmol)
and benzoyl chloride (200 mg, 0.17 mL, 1.41 mmol) in TEA angGDH(5 mL) to

give a crude solid (580 mg). Purification by silica gel chromatography (EtOAc-MeOH
10:0.5> EtOAc-MeOH 10:1) gavél as a white solid (400 mg, yield 82%), mp- 205-
207 °C.'*H-NMR (DMSO-d;, 600 MHz):6 8.60 (t, 1H, J=5.8, NH, exchangeable with
D,0), 7.86-7.88 (m, 3H, phenyl H, triazolyl H), 7.53-7.56 (m, 1H, phenyl H), 7.47-
7.50 (m, 2H, phenyl H), 7.44 ( dd, 1H, J=2.6 Hz, 14.9 Hz, phenyl H), 7.15 (dd, 2H,
J=2.4 Hz, 9.5 Hz, phenyl H), 7.08 (t, 1H, J=9.5 Hz, phenyl), 5.06-5.11 (m, 1H,
oxazolidinone H), 4.74 (d, 2H, J=5.4 Hz, §H44.18-4.21 (m, 3H, oxazolidinone H,
CH,), 3.84 (dd, 4H, J=5.1 Hz, 9.6 Hz oxazolidinone H), 3.62-3.67 (br d, 4H,
piperazinyl H), 2.94-2.95 (br d, 4H, piperazinyl H), 2.22 (s,3H, triazoly})CIR

(KBr pellet, le): v 3428, 2918, 1745, 1636, 1517, 1465, 1425, 1337, 1224, 1135,
1041. MS 521.1 (M. Anal calcd for GgH2sFN;O4: C: 59.88, H: 5.41, N: 18.80 found

C: 59.64, H: 5.40, N: 18.83.
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5.2.3.11. (R)-N-(2-(4-(4-(5-((1H-1,2,3-Triazol - 1-yl)methyl)-2-oxooxazolidin-3-yl)-2-
fluorophenyl)pi per azin-1-yl)-2-oxoethyl)-3,5-dinitrobenzamide (6m)

Compoundsm was prepared via the general procedure ft& (600 mg, 0.97 mmol)

and 3,5-dinitrobenzoyl chloride (666 mg, 2.89 mmol) in TEA and@NH(25 mL) to

give a yellow solid. Recrystallization (GEIN) gave the title compound as a yellow
solid (290 mg, yield 50%), mp- 199-26@. 'H-NMR (DMSO-d;, 600 MH,): & 9.46

(t, 1H, J=6.8 Hz, NH, exchangeable witb®@), 9.08 (d,2H, J=2.1 Hz, nitrophenyl H),
8.98 (t, 1H, J=2.2 Hz, nitrophenyl H), 8.17 (s, 1H, triazolyl H), 7.77 (s, 1H, triazolyl
H), 7.43 (dd,1H, J=2.6 Hz,15.0 Hz, phenyl H), 7.14 (dd, 1H,J=3.0 Hz,8.2 Hz, phenyl
H),7.08 (t, 1H, J=8.8 Hz, Phenyl H), 5.11-5.14 (m, 1H, oxazolidinone H), 4.83 (d, 2H,
J=5.1Hz, CH), 4.28 (d, 2H, J=5.2 Hz , GH 4.21 (t, 1H, J=9.2 Hz, oxazolidinone
H),3.86 (dd, 1H, J=5.4 Hz, 8.7 Hz, oxazolidinone H), 3.64-3.69 (br. d, 4H, piperazinyl
H), 2.95-3.04 (br. d, 4H, piperazinyl H). IR (KBr pellet, Omv 3389, 2918, 1750,

1678, 1651, 1539, 1428, 1338, 1299, 1234, 1200, 1176, 1105, 1076, 1031. MS 597.3
(M™). Anal calcd for GsH24FNgQs: C: 50.25, H: 4.05, N: 21.10; found C: 50.17, H:

4.02, N: 20.96.

5.2.3.12. (R)-N-(2-(4-(2-Fluoro-4-(5-((4-methyl-1H-1,2,3-triazol - 1-yl )methyl )-2-oxo-
oxazolidin-3-yl)phenyl)pi per azin-1-yl)-2-oxoethyl)-3,5-dinitrobenzamide (6n)
Compoundén was prepared via the general procedure fi6¥50 mg, 0.85 mmol)
and 3,5-dinitrobenzoyl chloride (290 mg, 1.28 mmol) in TEA and@NH(10 mL) to
give a reddish-yellow gum (620 mg). Purification by silica gel column
chromatography (EtOA® EtOAc-MeOH 10:1) gavén as a solid (260 mg, yield
52%), mp- 234-236C. *H-NMR (DMSO-ds, 600 MHz):5 9.46 (t, 1H, J=6.0 Hz, NH,

exchangeable with @), 9.08 (s, 2H, J=2.2 Hz, phenyl H), 8.98 (t, 1H, J=2.1 Hz,
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phenyl H), 7.86 (s, 1H, triazolyl H), 7.44 (dd, 1H, J=2.5 Hz, 14.7 Hz, phenyl H), 7.15
(dd, 1H, J=2.7 Hz, 8.7 Hz, phenyl H), 7.09 (t, 1H, J=9.3 Hz, phenyl H), 5.08-5.10 (m,
1H, oxazolidinone H), 4.74 (d, 2H, J=5.02 Hz, LH.29 (d, 2H, J=5.7 Hz, G}

4.20 (t, 1H, J=9.1 Hz, oxazolidinone H), 3.84 (dd, 1H, J=5.9 Hz, 9.3 Hz,
oxazolidinone H), 3.65-3.68 (two br t, 4H, J=5.3 Hz, piperazine H), 2.95-3.04 (two br
t, 4H, J=5.3 Hz, piperazine H), 2.23 (s, 3H, triazolylsCHR (KBr pellet, cnt): v

3401, 3089, 2821, 1750, 1655, 1535, 1525, 1443, 1344, 1300, 1236, 1103, 1033. MS
612.2 (M + H). Anal calcd for GeH26FNgQOs: C: 51.06, H: 4.29, N: 20.61; found C:

50.80, H: 4.62, N: 20.08.

5.2.3.13. (R)-N-(2-(4-(4-(5-((1H-1,2,3-Triazol - 1-yl )methyl)-2-oxooxazolidin-3-yl)-2-
fluorophenyl)pi per azin-1-yl)-2-oxoethyl)nicotinamide (60)

Compoundso was prepared via the general procedure ft&t600 mg,0.97 mmol)
and nicotinoyl chloride (515 mg, 2.89 mmol) in TEA ands;CN (10 mL) to give a
crude solid (580 mg). Recrystallization (MeOH/@} gave6o as a solid (60 mg, yield
29%), mp- 198-206C. *H-NMR (DMSO-cs, 600 MH,): & 9.04 (d, 1H, J=1.8 Hz,
nicotinoyl H), 8.85 (br. t, 1H, NH, exchangeable witf(D), 8.73 (d, 1H, J=4.8 Hz,
nicotinoyl H), 8.22 (d, 1H, J=7.9 Hz, nicotinoyl H), 8.17 (s, 1H, triazolyl H), 7.77 (s,
1H, triazolyl H), 7.53 (dd,1H, J=4.1 Hz, 8.3 Hz, nicotinoyl H), 7.43 (dd, 1H, J=2.8
Hz, 14.6 Hz , phenyl H), 7.14 (dd, 1H, J=2.7 Hz, 9.1 Hz, phenyl H), 7.08 (t, 1H, J=8.7
Hz, phenyl H), 5.11-5.14 (m, 1H, oxazolidinone H), 4.83 (d, 2H, J=5.0 Hz), CH
4.20-4.25 (m, 3H, CKH& oxazolidinone H), 3.86 (dd, 1H, J=6.7 Hz, 9.0 Hz,
oxazolidinone H), 3.63-3.67 (br. d, 4H, piperazinyl H), 2.95-3.03 (br. d, 4H,
piperazinyl H). IR (KBr pellet, cr'ﬁ): v 3370, 2942, 1743, 1639, 1588, 1518, 1465,

1444, 1420, 1335, 1284, 1230, 1201, 1162, 1107, 1078, 1026. MS 509.9H)M
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Anal calcd for GsHosFNgO4: C: 56.69, H: 4.96, N: 22.04; found C: 56.78, H: 4.85, N:

22.21.

5.2.3.14. (R)-N-(2-(4-(2-Fluoro-4-(5-((4-methyl-1H-1,2,3-triazol - 1-yl )methyl )-2-oxo-
oxazolidin-3-yl)phenyl)pi perazin-1-yl)-2-oxoethyl )ni cotinamide (6p)

Compoundbp was prepared via the general procedure 6400 mg, 0.75 mmol)
and nicotinoyl chloride (200 mg, 2.25 mmol) in TEA andsCN (10 mL) to give a
crude solid (190 mgq). Purification by silica gel column chromatography (Et®Ac
EtOAc-MeOH 10:1> 10:2) affordedsp as a while solid (110 mg, yield 28%), mp-
185-187°C. *H-NMR (DMSO-d;, 600 MHz):5 8.99 (s, 1H, triazolyl), 8.88 (t, 1H,
J=5.9 Hz, NH, exchangeable with®), 8.70 (d, 1H, J=5.9 Hz, pyridyl H), 8.19-8.21
(m 1H, pyridyl H), 7.83 (s, 1H, pyridyl H), 7.53 (dd, 1H, 7.5 Hz, 15.1 Hz, pyridyl H),
7.44 (dd, 1H, J=2.5 Hz, 14.7 Hz, phenyl H), 7.10 (dd, 1H, J=2.7 Hz, 8.8 Hz, phenyl
H), 7.05-7.11 (m, 2H, phenyl H), 5.08-5.10 (m, 1H, oxazolidinone H), 4.70-4.72 (m,
2H, CH,), 4.18-4.24 (m, 3H, oxazolidinone H, ), 3.80-3.85 (m, 1H, oxazolidinone H),
3.59-3.66 (br, 4H, piperazinyl H), 2.95-3.04 (two br s, 4H, piperazinyl H), 2.20 (s,
3H, triazolyl CHy). IR (KBr pellet, cni): v 3392, 2921, 1745, 1649, 1518, 1472,
1420, 1334, 1228, 1033. MS 523.98"(MH). Anal calcd for GsH7FNgO4: C: 57.46,

H: 5.21, N: 21.44; found C: 57.12, H: 5.40, N: 21.04.

5.2.3.15. (R)-N-(2-(4-(4-(5-((1H-1,2,3-Triazol - 1-yl)methyl)-2-oxooxazolidin-3-yl)-2-
fluorophenyl)pi per azin-1-yl)-2-oxoethyl)thiophene-2-car boxamide (6q)
Compoundsg was prepared via the general procedure ft&(b00 mg,0.97 mmol)
and 2-thiophene- carbonyl chloride (424 mg, 2.89 mmol) in TEA angCAH10

mL) to give a crude solid. Recrystallization (§N) gave6q as a crystalline solid
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(320 mg, yield 61%), mp- 230-232. 'H-NMR (DMSO-d;, 600 MH,): & 8.62 (t, 1H,
J=5.7 Hz, NH, exchangeable with@®@), 8.16 (s, 1H, triazolyl H), 7.62-7.82 (m, 3H,
triazolyl H & thiophene H), 7.43 (dd, 1H, J=2.5 Hz,14.7 Hz, phenyl H), 7.16 (dd, 1H,
J=3.8 Hz, 4.9 Hz, thiophene H), 7.13 (dd, 1H, J=2.3 Hz, 8.8 Hz, phenyl H), 7.07 (t,
1H, J=9.4, Hz, phenyl H), 5.11-5.13 (m, 1H, oxazolidinone H), 4.83 (d, 2H, J=5.1 Hz,
CHy), 4.21 (t, 1H, J=9.2 Hz, oxazolidinone H), 4.15 (d, 2H, J=5.6 Hz),G3B6,(dd,

1H, J=5.7 Hz, 9.3 Hz, oxazolidinone H), 3.63-3.65 (m, 4H, piperazinyl H), 2.94-3.01
(br. d, 4H, piperazinyl H:*C-NMR (DMSO-d): & 166.98, 161.34, 155.80, 153.50,
139.64, 135.50, 133.40, 133.35, 130.89, 128.36, 127.98, 125.90, 119.81, 114.27,
106.88, 106.62, 70.81, 51.74, 50.62, 50.27, 47.10, 44.21. IR (KBr peli8t,xm

3422, 3368, 2915, 1735, 1635, 1518, 1441, 1335, 1281, 1227, 1200, 1164, 1104,
1024. MS 513.2 (M. Anal calcd for GsH24FN;,0,4S: C: 53.79, H: 4.71, N: 19.09;

found C: 53.57, H: 4.64, N: 18.86.

5.2.3.16. (R)-N-(2-(4-(2-Fluoro-4-(5-((4-methyl-1H-1,2,3-triazol-1-y methyl)-2-
oxooxazolidin-3-yl)phenyl)piperazin-1-yl)-2-oxoethyl )thiophene-2-carboxamide (6r)
Compoundér was prepared via the general procedure fi@&(100 mg, 0.75 mmol)

and 2-thiophene carbonyl chloride (330 mg, 2.25 mmol) in TEA argCAH10 mL)

to give a crude light yellow solid (580 mg). Recrystallization {CN) gave6r as an
off-white solid (150 mg, yield, 37%), m.p. 212-2%5. *H-NMR (DMSO-dc, 600

MH7): 6 8.62 (t, 1H, J=6.8 Hz , NH, exchangeable wit®) 7.86 (s, 1H, triazolyl

H), 7.81 (dd, 1H, J=1.1 Hz, 3.7 Hz, thiophene H), 7.77 (dd, 1H, J=1.1 Hz, 5.0 Hz,
thiophene H), 7.44 (dd, 1H, J=2.5 Hz, 14.7 Hz, phenyl H), 7.13-7.17 (m, 2H, phenyl
H, thiophene H), 7.07 (t, 1H, J=9.3 Hz, phenyl H), 5.07-5.09 (m, 1H, oxazolidinone

H), 4.74 (d, 2H, J=5.0 Hz, Gl 4.19 (t, 1H, J=9.1 Hz, oxazolidinone H), 4.15 (d, 2H,
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J=5.7 Hz, CH)), 3.84 (dd, 1H, J=5.9 Hz, 9.3 Hz, oxazolidinone H), 3.63-3.65 (dd, 4H,
piperazinyl H), 3.32 (dd, 1H, oxazolidinone H overlapping partly wit® Bignal),
2.94-3.01 (br. d, 4H, piperazinyl H), 2.23 (s, 3H, triazolyl H). IR (KBr pellefcm
3428, 2920, 1740, 1633, 1523, 1475, 1429, 1338, 1232, 1204, 1051. MS 527.3 (M
Anal calcd for GsH»6FN7O,4S: C: 54.64, H: 4.97,N: 18.58, found C: 54.49, H: 4.90,

N: 18.35

5.2.3.17. (R)-N-(2-(4-(4-(5-((1H-1,2,3-Triazol - 1-yl )methyl)-2-oxooxazolidin-3-yl)-2-

fluor ophenyl)pi per az n-1-yl)-2-oxoethyl )fur an-2-car boxamide (6s)

Compoundéswas prepared via the general procedure fi&rt600 mg,0.97 mmol)

and 2-furoyl chloride (377 mg, 2.89 mmol) in TEA and4{CN (10 mL) to give a

crude solid. Recrystallization (GBN) gave6sas a crystalline solid (230mg, yield
50%), mp- 198-206C. *H-NMR (DMSO-d;, 600 MH,): & 8.30 (t, 1H, J=5.6 Hz, NH,
exchangeable with 1), 8.16(s, 1H, triazolyl H), 7.86 (s, 1H , thiophene H), 7.76 ( s,
1H, triazolyl H), 7.43 (dd, 1H, J=2.5 Hz, 14.6 Hz, phenyl H), 7.12-7.14 (m, 2H, furan
H & phenyl H), 7.07 (t, 1H, J=9.3 Hz, phenyl H), 6.64 (dd, 1H, J=1.7 Hz, 3.4 Hz,
furan H), 5.10-5.14 (m, 1H, oxazolidinone H), 4.83 (d, 2H, J=5.1 Hz),GR1(t,

1H, J=9.2 Hz , oxazolidinone H), 4.13 (d,1H, J=5.4 Hz ,)CBI86 (dd, 1H, J=5.7

Hz, 9.3 Hz, oxazolidinone H), 3.60-3.63 br. s, 4H, piperazinyl H), 2.94-3.00 (br. s,
4H, piperazinyl H). IR (KBr pellet, cH): v 3422, 3362, 2918, 1735, 1643, 1592,
1516, 1440, 1337, 1225, 1200, 1166, 1105, 1068, 1026. MS 497).2AM4l calcd

for Co3H24FN;Os: C: 55.53, H: 4.86, N: 19.71; found C: 55.34, H: 4.89, N: 19.51.

5.2.3.18. (R)-N-(2-(4-(2-Fluoro-4-(5-((4-methyl-1H-1,2,3-triazol - 1-yl )methyl )-2-

oxooxazolidin-3-yl)phenyl)pi perazin-1-yl)-2-oxoethyl )furan-2-car boxamide (6t)
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Compoundst was prepared via the general procedure fi@&(¥00 mg, 0.75 mmol)
and 2-furoyl chloride (290 mg, 2.25 mmol) in TEA and4{CN (10 mL) to give a

crude solid (620 mg). Recrystallization (¢ZN) gave the title compound as a with
powder (220 mg, yield 58%), mp- 206-28 *H-NMR (DMSO-d;, 600 MH,): &

8.29 (t,1H, J=6.8 Hz , NH, exchangeable wi©OIp, 7.86 (d, 2H , triazolyl, furan H),
7.44 (dd, 1H, J=3.8 51 13.7 H, phenyl H), 7.14 (dd, 2H, J=3.1, Hz, 10.5 Hz, phenyl
H, furan H), 7.08 (t, 1H, J=10.4 Hz, phenyl H), 6.64 (dd, 1H, J=1.8 Hz, 3.4 Hz, furan
H), 5.07-5.09 (m, 1H, oxazolidinone H), 4.74 (d, 2H, J=5.1 Hz, oxazolidinone H),
4.19 (t, 1H, J=9.6 I oxazolidinone H), 4.14 (d, 2H, J=5.4 Hz, §8.84 (dd, 1H,
J=6.0 Hz, 13.1 Hz, oxazolidinione H), 3.63 (br, 4H, piperazinyl H), 2.94-3.00 (br. d,
4H, piperazinyl H), 2.23 (s, 3H, triazolyl H). IR (KBr pellet, &nv 3371, 2921,

1741, 1642, 1596, 1518, 1469, 1429, 1339, 1232, 1203, 1022. MS 511)5 Al
calcd for G4H26FN;Os: C: 56.36, H: 5.12, N: 19.17; found C: 56.20, H: 5.02, N:

18.90.

5.2.3.19. (R)-N-(2-(4-(4-(5-((1H-1,2,3-Triazol - 1-yl )methyl)-2-oxooxazolidin-3-yl)-2-

fluor ophenyl) pi per azin-1-yl)-2-oxoethyl)-5-nitr ofuran-2-carboxamide (6u)

Compoundbu was prepared via the general procedure fi&(600 mg,1.16 mmol)
5-nitrofuran-2-carboxylic acid (360 mg, 2.32 mmol) activated by oxalyl chloride; in
TEA and CHCN (20 mL) to give a crude yellow solid (1.60 g). Recrystallization
(DCM) gavebu as a yellow solid (620 mg, yield 35%), mp- 210-2C3'"H-NMR
(DMSO-ds, 600 MH,): 6 8.93 (t,1H, J=5.8 Hz, NH, exchangeable wifOp 8.17 (s,

1H, triazolyl H), 7.76 (d, 2H, J=3.4 Hz, furan H, triazolyl H), 7.47 (d, 1H, J=3.9 Hz,
furan H), 7.43 (dd, 1H, J=2.5 Hz, 14.7 Hz, phenyl H), 7.14 (dd, 1H, J=2.3 Hz, 8.8 Hz,

phenyl H), 7.07 (t, 1H, J=9.3 Hz, phenyl H), 5.11-5.13 (m, 1H, oxazolidinone H),
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4.83 (d, 2H, J=5.1 Hz, G 4.20 (m, 3H, CH oxazolidinone H), 3.85 (dd, 1H, J=5.7
Hz, 9.3 Hz, oxazolidinone H), 3.63 (br. s, 4H, piperazinyl H), 2.98 (br. d, 4H,
piperazinyl H).*C-NMR (DMSO-d): 5 166.23, 156.25, 155.34, 153.73, 153.45,
147.96, 135.42, 133.31, 125.38, 119.76, 115.78, 114.25, 113.41, 106.81, 106.64,
70.75, 51.69, 51.69, 50.53, 50.16, 47.06, 45.48, 44.14. IR (KBr pellé}; er®422,
2928, 1742, 1665, 1520, 1446, 1407, 1348, 1292, 1239, 1135, 1033. MS 542.2 (M
Anal calcd for GsH23FNgO7: C: 50.92, H: 4.27, N: 20.66; found C: 50.55, H: 4.55, N:

20.46.

5.2.3.20. (R)-N-(2-(4-(2-Fluoro-4-(5-((4-methyl-1H-1,2,3-triazol - 1-yl )methyl )-2-oxo-
oxazolidin-3-yl)phenyl)piperazin- 1-yl)-2-oxoethyl )-5-nitr ofur an-2-car boxamide (6v)
Compoundsv was prepared via the general procedure 6600 mg,0.94 mmol)

and 5-nitrofuran carboxylic acid (290 mg, 1.88 mmol) activated by oxalyl chloride, in
TEA and CHCN (10 mL) to give a crude yellow solid (500 mg). Purification by

silica gel column chromatography (EtOA2EtOAc-MeOH 10:1) gavév as a

yellow solid (240 mg, yield 48%), mp- 160-182. '"H-NMR (DMSO-d;, 600 MH):

6 8.94 (t,1H J=5.6 Hz, NH, exchangeable wityO 7.86 (s, 1H, triazolyl H), 7.77

(d, 1H, J=3.9 Hz, furan H), 7.47(d, 1H J=3.9 Hz, furan H), 7.44 (dd, 1H, J=2.5 Hz,
14.7 Hz, phenyl H), 7.15 (dd, 1H, J=2.3 Hz, 8.8 Hz, phenyl H), 7.08 (t, 1H, J=9.5 Hz,
phenyl H), 5.07-5.10 (m, 1H, oxazolidinone H), 4.73 (d, 2H, J=5.3 Hz),@H.8-

4.21 (m, 3H, CH, oxazolidinone H), 3.84 (dd, 1H, J=5.9 Hz, 9.5 Hz, oxazolidinone
H), 3.62-3.64 (m, 4H, piperazinyl H), 3.01(dd, J=4.9 Hz, piperazinyl H), 2.95 (dd,
J=4.9 Hz, piperazinyl H), 2.22 (s, 3H, triazolyl §H.*C-NMR (DMSO-a): &

166.23, 156.25, 155.35, 153.74, 153.47, 147.96, 135.40, 133.30, 123.19, 119.76,

115.78, 114.26, 113.40, 106.81, 106.65, 70.85, 51.66, 50.54, 50.17, 47.10, 44.14,
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10.36. IR (KBr pellet, cr‘ﬁ): v 3429, 2925, 2855, 1751, 1655, 1519, 1449, 1350,
1291, 1235, 1136, 1108, 1037. MS 556.2)Mnal calcd for GsH2sFNgO;: C:

51.80, H: 4.53, N: 20.14 found C: 51.72, H: 4.29, N: 19.89.

5.2.3.21. (R)-N-(2-(4-(4-(5-((1H-1,2,3-Triazol - 1-yl)methyl)-2-oxooxazolidin-3-yl)-2-

fluor ophenyl)pi per azi n-1-yl)-2-oxoethyl )thi ophene-2-sulfonamide (6w)

Compoundbw was prepared via the general procedure ft&r(600 mg, 0.97 mmol)
2-thiophenesulfonyl chloride (529 mg, 2.89 mmol), in TEA ang@¥ (10 ml) to

give a crude solid. Recrystallized (gEN) gave the title compound as brown crystals
(320 mg, yield 60%), mp- 195-19T. 'H-NMR (DMSO-d;, 600 MH,): & 8.16 (s, 1H,
triazolyl H), 7.93 (br., 1H, NH, exchangeable with overlaps partly with

thipohene H), 7.92 (dd, 1H, J=1.1 Hz, 4.9 Hz, thiophene H), 7.76 (s, 1H, triazolyl H),
7.64 (dd, 1H, J=1.2 Hz, 3.7 Hz, thiophene H), 7.41 (dd, 1H, J=2.4 Hz, 14.7 Hz,
phenyl H), 7.18 (dd, 1H, J=3.9,H4.8 Hz, thiophene H), 7.13 (dd, 1H, J=2.2 Hz, 8.8
Hz, phenyl H), 7.04 (t, 1H, J=9.3 Hz, phenyl H), 5.10-5.14 (m,1H, oxazolidinone H),
4.82 (d, 2H, J=5.1 Hz, G 4.20 (t, 1H, J=9.2 Hz, oxazolidinone H), 3.86 (m, 3H,
oxazolidinone H, Ch), 3.51-3.54 (m, 4H, piperazinyl H), 2.91 (br. d, 4H, piperazinyl
H). ). *C-NMR (DMSO-d): 5 164.38, 154.20, 152.58, 139.92, 134.24, 132.10,
131.34, 130.65, 126.47, 124.71, 118.61, 113.14, 106.82, 69.53, 50.56, 49.19, 48.92,
45.94, 43.10, 41.43. IR (KBr pellet, &nv 3437, 2912, 1743, 1642, 1520, 1484,
1412, 1396, 1346, 1286, 1226, 1158, 1109, 1031. MS 549 AMal calcd for

CooH24FN7Os5S,: C: 48.08, H: 4.40, N: 17.84; found C: 48.01, H: 4.31, N: 17.70.

5.2.3.22. (R)-N-(2-(4-(2-Fluoro-4-(5-((4-methyl-1H-1,2,3-triazol - 1-yl )methyl )-2-oxo-

oxazolidin -3-yl)phenyl)pi perazin-1-yl)-2-oxoethyl)thi ophene-2-sulfonamide (6x)
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Compound 6x was prepared via the general procedure from 16 (400 mg,0.75 mmol)
and 2-thiophenesulfonyl chloride (410 mg, 2.25 mmol) in TEA angGBH10 mL)

to give a semi-solid crude (650 mg). Purification by silica gel column
chromatography (EtOAe EtoAc-MeOH 10:1) afforde@x as a white solid (100

gm, yield 24%), mp- 160-16C. "H-NMR (DMSO-c;, 600 MHz):5 7.93-7.96 (br,

1H, NH, exchangeable with,D), 7.92 (dd, 1H, J=1.2 Hz, 5.0 Hz, thiophene H), 7.85
(s, 1H, triazolyl H), 7.64 (dd, 1H, J=1.3 Hz, 3.7 Hz, thiophene H), 7.43 (dd, 1H, J=2.5
Hz, 14.7 Hz, phenyl H), 7.17 (dd, 1H, J=3.8 Hz, 4.9 Hz, thiphene H), 7.14 (dd, 1H,
J=2.3 Hz, 8.8 Hz, phenyl H), 7.05 (t, 1H, J=9.4 Hz, phenyl H), 5.06-5.09 (m, 1H,
oxazolidinone H), 4.73 (d, 2H, J=5 Hz, gH4.19 (t, 1H, J=9.2 Hz, oxazolidinone

H), 3.8 (s, 2H, CH), 3.83 (dd, 1H, J=5.9 Hz, 9.3 Hz, oxazolidinone H), 3.52-3.54 (br,
4H, piperazinyl H), 2.88-2.95 (br, 4H, piperazinyl H), 2.20 (s, 3Hg)CEC-NMR
(DMSO-ds): 6 165.50, 155.33, 153.71, 153.48, 142.01, 141.04, 135.36, 133.31,
132.45, 131.76, 127.58, 123.19, 119.72, 114.27, 106.82, 69.72, 50.53, 49.20, 48.91,
45.97, 43.15, 40.31, 9.25. IR (KBr pellet, mv 3425, 2916, 1743, 1644, 1521,

1485, 1417, 1337, 1227, 1160, 1106, 1033. MS 56372. (Mhal calcd for

Co3H26FN7OsS,: C: 49.01, H: 4.65, N: 17.40; found C: 48.90, H: 4.48, N: 17.27.

5.3 Antibacterial susceptibility testing.

The minimum inhibitory concentrations (MIC'gg/ml), defined as the lowest
concentration of a drug that inhibits visible bacterial growth were determined on
Mueller-Hinton (MH) agar [17] with medium containing dilutions of antibacterial
agents ranging from 0.12 to fg/ml. Linezolid and vancomycin were dissolved in

40% water in ethanol and water, respectively, and test compounds in 80% DMSO in
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water. MH agar plates were used for all staphylococci and enterococci, and on MH
agar plates supplemented with 5% sheep blood to facilitate the gro&th of
pneumoniae, H. influenzae andM. catarrhalis. The Gram-positive clinical isolates at
the MRSA Reference Laboratory, Faculty of Medicine, Kuwait University utilized in
this study consisted of methicillin-resist&ureus (MRSA, n=9), methicillin-
susceptibles aureus (MSSA, n=11), methicillin-resistant coagulase-negative
staphylococci (MR-CNS, n=4), methicillin-sensitive coagulase-negative
staphylococci (MS-CNS, n=6), Penicillin-resist&pneumoniae (n=3), vancomycin-
sensitive (VSE, n=7) and vancomycin-resistant (VRE, n=3) enterococci. Reference
strainsS aureus ATCC 25923 S. epidermidis ATCC 12228 andE. faecalis ATCC

29212 ,E. coli ATCC 25922 H. influenzae ATCC 49247 and/. catarrhalis

ATCC8176 were used. The final bacterial concentration for inocula WaBRWmI,

and was incubated at 86 for 18 h. To assess the extent of plasma binding and / or
plasma instability, test compounds were evaluated adaiasteus ATTC 25923 in

MH broth supplemented with 50% human plasma. LinezBld027 andPH-084

were used as reference antibacterial agents.
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All Legends:-

Figure 1. Chemical structures of oxazolidinone antibacterial agents and proposed

derivatives

Scheme 1Synthetic route for the N-substitutedglycinyl triazolyl oxazolidinone
derivatives. (i) THF, KO, PPh, 90°C; (ii) DME, acetylene, 96C; or MeOH /
DIPEA, 2-(1,1-dichloropropan-2-ylidene)-1-tosylhydrazine, rG0(iii) DCM,
TFA, 0°C to r.t.; (iv) DCM/CHCN/DCC/1-HBT/N-tert-butoxycarbonylglycine; (v)
DCM, TFA, 0°C to r.t. (vi) RCOCI/CHCN/DCM/TEA 0°C to r.t. or DCM/CHCN/
DCC/1-HBT/RCQH or R(COYO/DCM/TEA, 0°C to r.t. or ArylSQCI/DCM/TEA, 0

°C tor.t.

Table 1.Antibacterial activity (MIC,ug/ml) of N-substituted-glycinyl triazolyl

oxazolidinones

Table 2. Antibacterial activity of N-substituted-glycinyl triazolyl oxazolidinones

against clinical isolates ®fl. catarrhalis (n=8)

Table 3. Antibacterial activity (MICug/ml) and Clog P values of N-substituted-

glycinyl triazolyl oxazolidinones
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Table 1. Antibacterial activity (MIC, pg/ml) of N-substituted-glycinyl triazolyl oxazolidinones

H Q o
R/LQJ\N/—\N@_NJLO 7
\—_/ \_K/N\ N
F N

Structure Staphylococcus aureus Enterococci _ _
Compd. E coli® H. S.pn' M.cat/
code R’ R MRSA* MSSA’ MRCNS® MSCNS' VSE® VRE" ATCC influ® (n=4) (n=1)
(n=10) (n=10) (n=3) (n=6) (n=6) (n=4) 25922 (n=5)
6a %0\"/ H 2-4 2-4 2 2-4 2 2 >64 >64 2 32
(o}
b %,0\“/ CHs 8 4-8 4-8 4-8 4-8 8 >64  64->64 4-8 16
o}
c Hsc\n/‘?, H 4 2-4 2-4 2-4 2-4 2-4 >64 64 1 32
o
d H3CT‘2, CH; 2-4 2-4 2-4 2-4 2-4 4 >64 32 1 16
o}
e o) CH; 4-8 4-8 4-8 4-8 4-8 4-8 >646 32-64 1-2 16
F
o
f o) CH 4-8 4-8 4 4 4-8 4-8 >64  32->64 2 16
o
Ho¢
g \/0~n/\n/é H 4-8 4-8 4 4-8 4-8 8 >64 64 2 32
o O
h N0 CHs 4-8 4-8 4-8 4-8 4 4 >64 >64 4 >64
o O

PROF. OLUDOTUN ADEBAYO PHILLIPS 1
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16-32

051

0.5-2

051

051

16-32

051

051

051

051

16

051

0.5

0.5

4-8 4-8
16 16-32
05-1 1
05 05
0.5 0.5-1
1 1-2
1-2 2
1-2 1-2
0.5-1 1
1-2 1
1-2 1
2 2-4

16

0.5

0.5

>64

>64

>64

>64

>64

>64

>64

>64

>64

>64

>64

>64

32-64

32-64

32

32-64

16

16->64

8-16

16

16

16

48

1-2

0.5-2

0.25

0.25

0.25

0.25-
0.5

0.5
0.5-1
0.25-

0.5
0.5

16

32

32

0.5

16

8



u 1\ 2 H 0.06-0.25 0.06-0.25 0.06-0.25 0.06-0.25 0.25 0.25 >64 8 <0.25 1
OzN/[;Lﬂ/

(o)
v T\ = CH; 006025 006-0.5 006-0.5 006025 025 05 16 2-8 <025 0.5
oznl}g/ 0.5
w @_9 H 2-4 2-4 2-4 2-4 2 2 >64  64->64 1 32
T
X @_9 CH; 816 8-16 8-16 8-16 8 8 >64 64 2 32
S
Lzd — 5 0.5-1 0.5-1 0.5-1 0.5-1 051 051 >64 8 0.5 8
O,
PHO27.""! — 3. 051 051 051 051 0.5-1 1 >64 32 0.5 >16
O-O-Ce
PHog4l" S, " 0.5-2 1-2 1-2 1-2 1-2 1 >64 64 1-2 8
°\_/"_§i>_”\)v":.§”

*Methicillin-resistant Saphylococcus aureus.
PMethicillin-susceptible S. aureus.

“Methicillin-resistant coagul ase-negative staphylococci.
dM ethicillin-susceptible coagul ase-negative staphylococci.
V ancomycin-susceptible enterococci.
\Vancomycin-resistant enterococci.

9Escherichia coli.

"Heamophilusinfluenzae.

'Sreptococcus pneumoniae.

'Moraxella catarrhalis.

PROF. OLUDOTUN ADEBAYO PHILLIPS 3



Table 2. Antibacterial activity of N-substituted-glycinyl triazolyl oxazolidinones against clinical isolates d¥l. catarrhalis (n=8)

i i
R./N\)J\NDN—Q—N\%LN/j‘
Structure M. cat 1 M. cat M. cat M. cat M. cat M. cat M. cat M. cat M. cat
Compd. 36 112 125 138 255 2824 3447 (n=8)
code R’ R”
ol 2, CHs; 4-8 4 4-8 4-8 4-8 4-8 4-8 4-8 4-8
g
m Oxc-2 H 0.25-05 0.25-05 0.25-05 0.25 0.25-05 0.25-0.5 0.25-05 0.25 0.25-0.5
O,N NO,
n Oxc-% CHs; 1 1 0.5-1 0.5-1 1 0.5-1 1 0.5-1 0.5-1
OZN’©\NOZ
o] X > H 8 8 8 8 8 8 8 8 8
p XN > CHs 4->8 4->8 4 4 4 4 8 8 4->8
q [\ o, H 8 8 8 8 8 8 8 8 8
r / . 3 ) CHs3 8->8 8 8 8 8 8 8 8->8 8->8
t [\ = CHs; >8 >8 >8 >8 >8 >8 >8 >8 >8
u o ,@\n/‘% H 1 1 1 1 1 1 1 1 1

PROF. OLUDOTUN ADEBAYO PHILLIPS



Table 3. Antibacterial activity (MIC, pg/ml) and Clog P values of N-substituted-glycinyl triazolyl oxazolidinones

MIC pg/ml against
Compd Code Clog P S. aureus (ATCC 25923)

values without plasma  with 50% human plasma

6a 1.4286 4 8

b 1.6976 4 16
c -0.4340 4 8

d -0.1650 4 8

e 0.9440 8 16
f 2.2640 8 16
g 0.3852 8 16
h 0.6542 8 16
i 0.1962 8 16
j 0.4652 32 32
k 1.2170 1 >64
| 1.4860 1 16

PROF. OLUDOTUN ADEBAYO PHILLIPS 5
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1H spectra Dr.PHILLIPS RV-619 in DMSO

e IR
)

HOIOOOFTOAANOSE AT VONWVWOWVWNOISISE A VONMOOAWANSE AFTOMMO — MW W
OO ITOAACTNOT TOITNEEMOLCONOVWAOAONAONO AATO O @M <
FSONCONMNOOVWAARNOANFCINHONAMNONMWANNO ONWOAHNNS WO
VNN ITM A0 10 dMMEC- MO NWVWOAITNWNONANOMMOOEC OO T TNO D
1) O 00 6l O WD 5D I elGY € o A8 L0 10 ) D=0 s (G el of o) o 0 G i G S D 0o O sl ah Lo s I L B S e o
A OOV IITTTISIANNNNCDODOWOLWNMNMO A O OIMM MWW e :
mwwvw‘vvwwww‘wvvvﬂ'qﬂv‘ﬂ'Y:'(\IC\I(\IC\INNNNNNNNNH‘—irﬁc—-l'—-l‘—lﬁﬁu—ir-il—lgil;go RVG%S
PROCNO 1
F2 - Acquisition Parameters
Date 20090125
Time 12,24
INSTRUM SPECH
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 8
DS 2
SWH 12385 00 6 HZ
FIDRES 0.188225 Hz
AQ 2.6564426 sec
RG 203
DW 40.533 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
ERO) 1
======== CHANNEL fl ========
NUC1 1H
Bil 10.50 usec
PL1 -4.00 dB
SFO1 600.1337060 MHz
F2 - Processing parameters
S 32768
; | SF 600.1300000 MHz
| | WDW EM
i SSB 0
| | LB 0.30 Hz
' L] ! GB 0
| ) ‘ BC 1.00
| L | ll‘ Lol
o ]
"""" 0 B S N A R SRR S A S 7 VR R S A B R e e R ) PR S S A U U (R SR B AR R A I P T TR P ] P | S AL SRR T R I it
9000 8000 7000 6000 5000 4000 3000 2000 1000 0 Hz
(/; _{7w LgL\\j L 2 ﬁlt\
ool (w| v ool <) (o] [N
,qq‘flc’.q%qg S(s| |8 a}c.; =|
Je= e N[ NN | = | =¥
9 Ef =5



IIHEspee traNDEN RHIBERESER V=6 n S DMSE)

Silk S5 7l
4902.988
4902.204

o -0 A LV
— = i - 3 7
~ T — o] ch (@
| A o
é:tnln < ::X% TO~dmoo é?GSCDRD IE"I‘!'IJII“;IEE:IqI
0w < W O O < dOMmSs M ~ Mo w
- ONM LW OO Oy 1 O @ =1 Gl = oy ) W) O
—A MO AH@AMOM~ONDMO o [~ ) W
rﬂ:—) rc\_\_] (\r‘-\] g @ g fg 2 3 3 g g LQ Q R E Q x Current Data Parameters
T R T T s G R T ) < s s oS NAME RV619
2 EXPNO 10
PROCNO ll
F2 - Acquisition Parameters
Date 20090125
Time 12.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
) NS 8
I DS 2
| SWH IL2EY a5 1l
i FIDRES 0.188225 Hz
A RAQ 2.6564426 sec
f RG 203
" DW 40.533 usec
f DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
TDO 1t
======== CHANNEL fl ========
] NUC1 1H
Pl 10.50 usec
G [ PL1 -4.00 dB
SEQI 600.1337060 MHz
F2 - Processing parameters
| Sil 32768
SF 600.1300000 MHz
) J ) WDW EM
SSB Q
LB 0.30 Hz
GB 0]
PC 1.00

5200 5100 5000 4900

g )

-

[T e [T [T [T T e [T

[P
4400 4300 Hz

g

4500

J =




.

o
£y

3.09

0oce

00L€

0062

0082

0092

00s2

006L 000 o00LZ 0022 oO00¢€2

0081

|

000¢€

00L¢

0ove

1998

= 9]
5 ST
2R
.465
 feilel &

202
5 L2

- (U13)
.mHTV
- BIL
L dLALE]

=103
20D

m..u,aw

OSWd UT 6T9-AY SAITTIH4 IQ ex3dads HT

.m@m
3647 123

sl
Sialaka elY
.mwmvu

SHAS

i < Q:qw\
572/

- 553
- Skt

52N
o157

.006
o G

s 208

.sJ

U



13C decoupled spectra Dr.Phillips 807 in DMSO (P 1c6)
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\\ PROCNO 1
O 7 " ———————— F2 - Acgquisition Parameters
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= n /) b - N « ; N INSTRUM spect
2 ‘ 3 - '“\ o PROBHD 5 mm DUL 13C-1
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=———==== CHANNEL fl ========
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in DMSO
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spectra Dr.Phillips 807 in DMSO

13C decoupled
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LSC EEPw 135 gosetes Die.Beullliles 807 in DMSO
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L3@ DEEhr 185 Spceiad i sl ilass S0 in DMSO

BRUKER

Current Data Parameters

) ® Vo o o~ i Al Hikig i
Ty} = Mo @ fo o © EAPNO 4
- : 5 T 3 : . .« PROCNO 1
o — oo o ™M — O
= Hot LA = ek S ol — Acquisition Parameters
Date 20110126
Time 298115
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG deptl1l35
TD 65536
SOLVENT DMSO
NS 2048
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 16384
DW 20.850 usec
DE 6.00 usec
TE 673.2 K
CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
dl2 0.00002000 sec
DELTA 0.00000917 sec
TDO il
======== CHANNEL fl ========
NUC1 Lo
P1 7.20 usec
p2 14.40 usec
PL1 -6.00 dB
SFO1 100.6228298 MH:z
======== CHANNEL {2 ========
CPDPRGZ2 waltzlé
NUC2 1H
P3 10.00 usec
p4 20.00 usec
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 15.06 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
S 32768
SE 100.6128411 MH=z
WDW EM
SSB 0
LB 4 D0z
T T T T T I = ﬁ? . 48
70 65 60 55 54 45 pPpm ’



13C APT spectra Dr.Phillips 807 in DMSO  (Pn 1¢g)
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in DMSO

spectra Dr.Phillips 807
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136 APT  speetrzal Dr- Rhillans 80 in DMSO
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PL2 -3.00 dB
PL12 15.06 dB
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Highlights

* We synthesized N-substitutedglycinyl 1H-1,2,3-triazolyl oxazolidinones.

» Compounds demonstrated moderate to strong Gram-positive antibacterial activities.

» Compounds 6u and 6v showed excellent Gram-positive antibacterial activity.

» Compounds 6m and 6n showed remarkable antibacterial activity against M. catarrhalis.

» Compounds 6m, 6n, 6u and 6v demonstrated superior antibacteria activities compared to
linezolid.





