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Abstract:

We previously discovered a series of novel biargimtidinone analogues bearing a hydrazone moietly wi
potent antibacterial activity. However, the mostgmd compoundOB-104 exhibited undesirable chemical and
metabolic instability. Herein, novel biaryloxazadtidne analogues were designed and synthesizedpi@ve the
chemical and metabolic stability. Compourédsl, 6a-3, 14a-1, 14a-3 and14a-7 showed significant antibacterial
activity against the tested Gram-positive bactasaompared to radezolid and linezolid. Furthedistuindicated
that most of them exhibited improved water soltjpiind chemical stability. Compourda-7 had MIC values of
0.125-0.25ug/mL against all tested Gram-positive bacteria, ahdwed excellent antibacterial activity against
clinical isolates of antibiotic-susceptible andibiotic-resistant bacteria. Moreover,vitas stable in human liver
microsome. From a safety viewpoint,sihowed non-cytotoxic activity against hepatic @il exhibited lower
inhibitory activity against human MAO-A compared linezolid. The potent antibacterial activity anidl these
improved drug-likeness properties and safety prdfilggested that compoutda-7 might be a promising drug
candidate for further investigation.

Keywords: structural optimization; biaryloxazolidinone; #mbtic-resistant infectionssram-positive bacteria

1. Introduction

The emergence and outbreak of methicillin-resistatatphylococcus aureUdRSA), vancomycin-resistant
Enterococci(VRE) and penicillin-resistartreptococcus pneumonié@RSP) made antibiotic-resistant infections a
critical healthcare concern worldwide [1-3]. Antibic-resistant infections resulted in increasingigra mortality
and social economic burden. In the United Statesretwere approximately 19000 people dying each fyem
MRSA, which is known as the first superbug [4F5hding effective ways to resolve antibiotic-reaigtcrisis is an
urgent task. Karen Bt al. summarized the approaches for resolving this ¢lbbalth crisis, of which, finding
antibiotics with new structural classes or mechanmisvas the main concern for drug chemists [6]. Due
developing antibiotics with new mechanisms is aglterm work, we focus our efforts on modificatioofsold
antibiotics with known mechanisms to overcome dasgjstance.
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The ribosomes synthesize proteins and the bactés@ome is one of the main targets of antibiofldsMany
natural, semi-synthetic and synthetic antibioticgllio bacterial ribosome to inhibit bacterial giotsynthesis. In
recent years, important progresses on the crystaitgres of antibiotics binding to ribosome haweeib reported,
which give drug chemists insight into the mechanisinaction of ribosome-targeting antibiotics. Arngese
progresses are crucial for drug chemists to imptheepotency and overcome bacterial resistanceitbyer drug
optimization [8-9]. Linezolid, the first oxazolidime drug, was approved in 2000 by FDA for the imemt of
antibiotic-resistant Gram-positive infections, imting MRSA, PRSP, and VRE [10-11t]binds to 23S RNA of the
50S ribosomal subunit to inhibit bacterial proteinsynthesis, which belongs to a ribosome-targegintipiotic
[12]. However, bacterial resistance to linezoli¢ leeen discovered due to the overuse of linezBlistance to
linezolid was mediated by a number of mechanismsh sas alteration of microbial permeability andgédr
mutation [7, 13].

The C-ring of linezolid and many other ribosomegtding antibiotics, such as chloramphenicol anadeimycin,
share an overlapping region on the binding sitesitlifsomal RNA, which inspired many research grotps
develop oxazolidinone derivatives with C-ring anerilby to overcome bacterial resistance and to iwverthe
potency [7, 14-15]. Radezolid was developed basetth® crystal structures of linezolid binding tbasomal RNA
and it exhibited more potent activity against antib-resistant Gram-positive bacteria than linex§16-17]. As
reported, oxazolidinone derivatives containing yiasscaffold showed increased antibacterial poteagginst
Gram-positive bacteria, especially antibiotic-resis Gram-positive bacteria compared with linezdli&-22].
These compounds revealed outstanding antibactadtVity by forming n—n stacking or hydrogen bond
interactions with the 50S subunit.
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Figure 1. Structures of linezolid and related oxazolidinamalogues

In our previous work, we discovered compoudd-104, a biaryloxazolidinone derivative bearing a hydrae
moiety, showed excellent antibacterial activity iaghfive tested Gram-positive bacteriavitro, which were a 15-
to 30-fold increase compared to linezolid in atyivdgainst linezolid-resistafnterococcus faecal[23]. However,
compoundOB-104 was unstableinder simulated gastric acid conditipH=1.2) andshowed short half-life time
(72.85 min)in human liver microsome. Further pharmacokinetiedg in rats by intragastric administration
revealed that the half-life timd{,) of OB-104 was 2.7 h. As shown iRigure 2, the metabolites dDB-104 in rats
were further studied by UPLC-QTOF/MS method. Fowirmmetabolites were found in plasma of rats given
intragastric administration ddB-104. The main metabolité1-1 was confirmed by MS spectra and the reference
substance, which was formed by the hydroxylationCefing at C-3 position. At the same time, nitrogen
demethylation occurred on the piperazine ring tonfonetaboliteM-2. The C=N bond of the hydrazone moiety of
OB-104 was hydrolyzed to the aldehyde metabdiite3, which was further oxidized to the carboxyl metébo
M-4. Metabolite M-1 with hydroxyl group at C-ring attracted our intsreand it was synthesized and its
antibacterial activity was evaluated. RemarkaMyl showed significant antibacterial activity agaittst tested
Gram-positive bacteria (data are showrTable 1). As we know, the electronic or sterically hindbeffects of



substituents in C-ring may have a large effectf@ndtability of hydrazone bond. Basing on the stmecof M -1
and other reported biaryloxazolidinone analoguds2®], we focused on the structural optimizatiorcompound
OB-104 in following strategies, which are shownRigure 3: (1) introduction of a sterically hindered subsgiht or
hydrogen bond donor (OH)/ hydrogen bond receptpa{fheortho-position of the hydrazone bond on the C-ring
(compoundsta-6e and 16). (1) replacement of C-ring with nitrogen-containingtdrecyclic ring (compounds
14a-14b and 15a), of which, the electron-withdrawing effect of migen atom was expected to improve the
chemical stability of hydrazone bond [21].
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Figure 2. Predicted metabolic pathways of compo@ig-104.
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Figure 3. Design strategies for novel biaryloxazolidinonenpounds.

2. Chemistry

The synthesis of target compoun@ss depicted inScheme 1. 4-Bromo-3-fluoroaniline was acylated with
methyl chloroformate to giv€ with a high vyield. Intermediat8 was obtained by cyclization reaction of
intermediate 2 with (9-1-((acetylamino)methyl)-2-chloroethyl acetate.tehmediate 4 was prepared by



Miyaura-Ishiyama-Hartwig borylation reaction oféntediate3 with bis(pinacolato)diboron, which was subjected
to substitutedp-bromobenzaldehydes to give the corresponding leieagolidinoness by Suzuki coupling. The
intermediate$ were reacted witBa-9f in the presence of acetic acid to yield the comadmg target compounds

6 with high yields. The preparation of intermedia®asdf was summarized iBcheme 2 and3, as reported in our
previous work [23]. In particular, intermediatéf was synthesized through a three-step process from
thiomorpholine. Moreover, compoura-5 was finally prepared bgleprotectiorof 6a-4 in DCM, and compounds
6b-6 and6d-4 were prepared according to the same method. Cordg@ail was oxidized by 3-chloroperbenzoic
acid in DCM to give compoungb-6.
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Scheme 1. Reagents and conditions: a: methyl chloroformateyridme, DCM, 25 °C, 2 h; b:
(9-1-((acetylamino)methyl)-2-chloroethyl acetateBuOLi, DMF, CHOH, rt, 20 h; c: bis(pinacolato)diboron, Pd(PBbCl,,
potassium acetate, 1,4-dioxane, 90 °C, 20 h; dcstautedp-bromobenzaldehydes, Pd(RREIl,, K,CO;, DMF/ H,0, 75 °C, 8-12 h; e:
9a-9f, acetic acid, EtOH, 78 °C, 2 h. (f) TFA, DCM, 25, %h; (g)m-CPBA, DCM, 25 °C, 4 h.
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_/ _/ _/

7a: X =NCHj; 8a: X =NCH; 9a: X =NCH;
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7d: X =CH, 8d: X=CH, 9d: X =CH,
7e: X =N-Boc 8e: X =N-Boc 9e¢: X =N-Boc
7. X =8(0,) 8f: X =S(0,) 9f: X =S(0,)

Scheme 2. Reagents and conditions: a: NajN&ICI, THF/H,0, 25 °C, 4 h; b: Zn, AcOH/}D, 0 °C, 5 h.
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Scheme 3. Reagents and conditions: a: (Bg2) TEA, THF, 25 °C, 5 h; b: }D,(40 %), TFA, AcOH, 50 °C, 4 h; c: TFA, DCM, 25 °C,

5h.
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Scheme 4. Reagents and conditions: a: 3-bromo-6-pyridindaealdehyde or 6-bromo-3-pyridine carboxaldehyda(PPh),Cl,,
K,COs, DMF/ H,0, 75 °C, 12 h; h9a-9f, EtOH, 78 °C, 2 h; anCPBA, DCM, 25 °C, 4 h; d: TFA, DCM, 25 °C, 5 h.

The synthetic route of compoundgl is depicted inScheme 4. Compoundsl4 were synthesized from
intermediate4 and 3-bromo-6-pyridine carboxaldehyde or 6-brorm/dine carboxaldehyde using the same
method for the synthesis of compour&doreover, Compound5 and16 were prepared by acylation df4a-5
and6a-5 on the terminal piperazinyl ring with acid chloridsing DIPEA as a base at room temperature, asrshow
in Scheme 5 and6.

R o Q R o
\ { N>\\o H v n QM /_@_G Nyo N
N N-N  N= \)\/N N NN  N= \)\/N
\__/ g / T

14a-5 © 15a-1 ~ 15a-3 ©

, 42
15a-1: Ry = H3COj" 15a-2: Ry =H3C % 15a-3: Ry =

Scheme 5. Reagents and conditions: a: DIPEA, DMF, 25 °C, 2 h.
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3. Reaults and discussion

3.1. Evaluation of in vitro antibacterial activity

All the target biaryloxazolidinone compounds wereesned for their initro antibacterial activity against Gram-
positive, antibiotic-susceptible and antibioticistant bacteria strainsS(aureusATCC29213, MRSA, MSSA,
LREF and VRE), using linezolid and radezolid as ifpes control. The results of minimum inhibitory
concentrations (MICs.g/mL) determined by the broth liquid microdilutionethod were summarized rables
1-2.

As shown inTable 1, we firstly synthesized the putative metabolitel of OB-104, namely6a-1. It was worth
noting that compounda-1 showed significantly potent antibacterial activiagainst five tested Gram-positive
bacteria with MIC values of 0.125-0.28/mL, which was more potent than that of linezalidl radezolid. Then a
series of biaryloxazolidinone analogues with hygtogroup @a-2 to 6a-7) at C-ring were synthesized, and
compoundbéa-3 with terminal thiomorpholine group was the mostemd compound, which had the MIC values of
0.125ug/mL against five tested Gram-positive bacteriasdghon the high activity of compougd-3, hydrogen
bond receptor (F) and sterically hindered subsiiti€OCH CHs;and Ckg) were introduced into the C-ring at the
putative metabolic site to improve the metaboliabsity. We speculated that the C-ring substituantthe
ortho-position of the hydrazone bond is related to therblysis of hydrazone bond. However, most of gesies
of compounds showed weaker antibacterial activithem 6a-1 and 6a-3. Compound6b-3 with fluoro group
exhibited 2-fold to 8-fold decrease in antibactedetivity compared to compoungb-3 with hydroxyl group.
Compounds with methoxy, trifluoromethyl or methylogps respectively showed lower antibacterial égtiv
compared to compounds bearing fluorine or hydrowylich indicated that steric hindrance of thesesstuents
can reduce antibacterial activity.

Table 1. In vitro antibacterial activity of biaryloxazolidinone aogles.

R 0
7 ’ b
X N-N » NY

p o]
MICs, ng/mL
Compounds X w -
S.aureu’ MRSA MSSA® LREF VRE®
6a-1 NCH; OH 0.125 0.125 0.125 0.25 0.25
6a-2 (@] OH 0.25 0.25 0.25 0.25 0.25
6a-3 S OH 0.125 0.125 0.125 0.125 0.125

6a-5 NH OH 0.5 0.25 0.25 0.25 0.25



6a-6 S=0 OH 0.25 0.125 0.25 0.25 0.25

6a-7 0520 OH 0.125 0.25 0.25 0.25 0.25
6b-1 NCH;, F 1 1 1 1 1
6b-2 o) F 0.25 0.25 0.25 0.25 0.25
6b-3 S F 0.25 0.25 0.25 1 1
6b-4 CH, F 0.25 0.25 0.25 0.5 0.5
6b-6 NH F 0.5 0.5 0.5 0.5 0.5
6c-1 o) OCH 2 2 2 2 2
6c-2 S OCH, 2 1 1 1 1
6d-1 NCH;, CHs 0.5 0.5 0.5 0.5 0.5
6d-2 S CH 2 1 1 2 1
6d-4 NH CHs 0.5 0.5 0.5 0.5 0.5
6e-1 NCH;, CF; 2 2 2 2 2
6e-2 S Ch 2 2 2 2 2
linezolid 1 1 1 >16 2
radezolid 0.5 0.5 0.5 0.5 0.5

& StandardStaphylococcus aureif89213).

® Methicillin-resistaniStaphylococcus aureus
¢ Methicillin-sensitiveStaphylococcus aureus
4 Linezolid-resistanEnterococcus faecalis

¢ Vancomycin-resistarnterococcus faecium

Compound6a-3 exhibited MIC values of 0.12hg/mL against all tested five Gram-positive bactekat it
showed 2-fold decrease in antibacterial activitynpared toOB-104, which indicated that the introduction of
substituent abrtho-position of the hydrazone bond is actually unfawbe for the antibacterial activity. Due to the
hydrazone moiety and biaryl scaffold were critiftal antibacterial activity, then we explored thepamwt of C-ring
on antibacterial activity by replacing of C-ringtlvinitrogen-containing heterocyclic ring. We spated that the
electron-withdrawing effect of the nitrogen atomllvgrevent oxidative metabolism and improve the rolual
stability. As illustrated inTable 2, when the C-ring was replaced by pydrazin-3-ylugrocompoundi4a showed
more potent antibacterial activity than compod#ad, of which, the C-ring was replaced by pyridinei2ysoup. It
was worth noting that compoundga-1, 14a-2, 14a-3 and 14a-7 exhibited MIC values of 0.125-0.2&g/mL
against five tested Gram-positive bacteria, whiels & to 4-fold higher than radezolid.

Compoundsa-1 and14a-1 showed more potent antibacterial activity compacedompound$a-5 and 14a-5
respectively, which indicated that substituentstlom terminal piperazinyl ring could enhance thebaaterial
activity. Then we conducted further structure-attivelationship studies on the substituent of ieahpiperazinyl
ring (6a-5 and14a-5). Acyl groups were introduced to improve metabaliability, thus avoiding demethylation.
As illustrated inTable 2, compoundl5a-3 with substituent of benzoyl group exhibited redi@ntibacterial
activity, while compounds with small substituentsowed more potent antibacterial activity compared t
compoundl5a-3. Compoundl6-2 exhibited 2-fold decrease in antibacterial actiatainstS.aureusMRSA and
MSSA compared tdba-1, which indicated that introduction of large stetimdrance acyl group decreased
antibacterial activity. Compoundia and14a showed significant antibacterial activity and weoeeened for their
antibacterial activity against clinical isolates@fam-positive bacteria

Table 2. In vitro antibacterial activity of biaryloxazolidinones.
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(0] N
XCN*N/ ij—@ N\)\/HY ].}I—NCN-N/ N= N\)\,Hg/ i}I—NCN—N’HO Q \)\,Hgr
14 o 15a-1 ~ 15a-3 16-1 ~16-2
Compounds X/R MICs, pg/mL
S.aureu’ MRSAP MSSA® LREF VRE®
14a-1 NCH; 0.125 0.125 0.125 0.25 0.25
14a-2 o 0.125 0.125 0.25 0.25 0.25
14a-3 S 0.125 0.125 0.25 0.25 0.25
14a-5 NH 0.5 0.5 1 0.5 0.5
14a-6 $=0 0.25 0.25 0.5 0.5 0.5
14a-7 050 0.125 0.125 0.125 0.25 0.125
14b-1 NCH; 2 1 2 2 2
14b-2 S 1 0.5 2 2 2
14b-4 NH 2 2 2 2 2
14b-5 s=0 2 1 2 2 2
14b-6 Os7° 2 1 1 1 1
15a-1 HaCO® 1 1 2 1 0.5
15a-2 HeCy 1 1 1 1 0.5
15a-3 @E 1 1 2 2 1
16-1 HaCO™ 0.5 0.5 0.5 0.5 0.5
16-2 MOy 0.25 0.25 0.25 0.25 0.25
linezalid 1 1 1 >16 2
radezolid 0.5 0.5 0.5 0.5 0.5

& StandardStaphylococcus aurei{89213).

b Methicillin-resistaniStaphylococcus aureus
¢ Methicillin-sensitiveStaphylococcus aureus
4 Linezolid-resistanEnterococcus faecalis

¢ Vancomycin-resistarnterococcus faecium

3.2. Evaluation of inhibition of clinical isolatdésy potent compounds

We further evaluated antibacterial activity of atimal compounds against four clinical isolatesVilRSA (4
isolates), MSSA (4 isolates), LREF (4 isolates) aviRE (4 isolates). These four clinical isolates aver
antibiotic-susceptible or antibiotic-resistant leaie, and strain LREF was resistant to linezolitle Tesults were
summarized inTable 3. Compoundsa with hydroxyl substituent at C-ring and compouldta with the C-ring
replaced by pyridine significantly decreased theCMialues compared to linezolid. Notably, compowgad3
exhibited 4- to 32-fold greater iitro inhibition of four clinical isolates than that lifiezolid, with MIC values of
0.125-0.25 pg/mL. And compourGh-3 was particularly potent against linezolid-resist&Bnterococcus faecalis
(LREF).

Table 3. In vitro antibacterial activity against clinical isolates.

MICs, ng/mL
MRSA¥4)° MSSAY(4) LREF(4) VREX(4)

Compounds




6a-1 0.5-1 0.5-1 1 1

6a-3 0.125-0.25 0.125-0.25 0.125-0.25 0.125-0.25

6a-6 0.5-1 0.5 0.5 0.5

6a-7 1-2 1-2 1-2 1-2

14a-1 2 2 0.25-0.5 0.25-0.5

14a-2 0.25-0.5 0.25-0.5 0.25-0.5 1

14a-3 0.25-0.5 0.25-0.5 0.5 1

14a-7 0.25-0.5 0.25-0.5 0.25-0.5 0.5

16-1 2 2 2 2

16-2 1-2 1-2 1-2 1-2
linezolid 1-4 1-4 >16 1-4

#Methicillin-resistantStaphylococcus aureus
® Number of bacterial strains tested are given iemtheses.
¢ Methicillin-sensitiveStaphylococcus aureus
4Vancomycin-resistarnterococcus faecium

¢ Linezolid-resistanEnterococcus faecalis

3.3. Physicochemical, ADME and drug-likeness proggiprediction

Then the predictions of physicochemical, ADME paeters and drug-likeness properties of selectednpote
compounds were performed using the free SwissADMB wol (http://www.swissadme.ch/), and the resaits
shown inTable 4. No compounds violated Lipinski's rule of five, iaim indicated that all these compounds are
likely to develop into oral drugs. All compoundosled no BBB permeability and high Gl values, whirtlicated
that these compounds were difficult to cross tlwmdhbrain barrier to cause CNS adverse effectsh Idivalues
and improved chemical stability suggested thatettoesnpounds may show good oral bioavailability.ésbsn the
potent antibacterial activity and improved physhlemical and drug-likeness properties, further ssidbn
cytotoxicity and metabolic stability of these compds were conducted.

Table 4. In silico Molecular properties prediction at Swid3ME.

Compounds MW  LogPom Hbond Hbond GI° TPSA(A2J Lipinsk® logS' BBB

donof  acceptot permearit
OB-104 453.51 2.66 1 6 High 77.48 0 -4.08 No
6a-1 469.51 2.16 2 7 High 97.71 0 -3.95 No
6a-3 47253 2.87 2 6 High 119.77 0 -4.36 No
14a-1 45450 1.86 1 7 High 90.37 0 -3.62 No
14a-2 441.46 1.92 1 7 High 96.36 0 -3.43 No
14a-3 45752 2.54 1 6 High 112.43 0 -4.04 No
14a-7 489.52 1.73 1 8 High 129.65 0 -3.42 No
radezolid 438.45 2.01 3 7 High 112.24 0 -3.12 No
Linezolid 337.35 1.20 1 5 High 71.11 0 -2.22 No

#Molecular weight

® | ogarithm of compound partition coefficient betwe®octanol and water (< 5).



¢ Number of hydrogen bond donor (< 5).
4Number of hydrogen bond acceptors (< 10).
¢ Human gastrointestinal absorption.

f Topological polar surface area 140).

9 Lipinski's rule of five.

"Predicted aqueous solubility.

" Predicted brain/blood partition coefficient.

3.4. Evaluation of acid stability and water solutlyilof potent compounds

CompoundOB-104 showed potent antibacterial activity but poor bdity and moderate metabolic stability,
which were mainly caused by the hydrazone moieferg&fore, optimal compounds were selected to etealaa
chemical stability in simulated gastric acid saus (pH= 1.2) and solubility in water, and the Hssare shown in
Table 5. These compounds exhibited excellent chemicalilgyan gastric acid solutions (pH=1.2) except for
compoundba-1. Moreover, compound#4a-1, 14a-3 and14a-7 showed improved water solubility compared with
compoundOB-104, which had poor solubility of 11.9g/mL. The solubility and chemical stability of tlees
compounds can be significantly improved by optirti@a strategy at C-ring, which may due to the idtration of
hindered and hydrophilic substituent or the chasfgeharge distribution.

Table 5. Water solubility and acid stability of selected gt compounds.

Compounds % Remaining in simulated gastric acfeH=1.2) at different times Solubility?
oOh 0.5h 1h 1.5h 2h (ng/mL)

6a-1 100 69.8 35.0 12.2 5.3 -

6a-3 100 96.0 94.6 82.9 75.9 -

14a-1 100 98.3 96.8 96.2 95.8 63

14a-3 100 99.4 99.0 98.6 98.0 57

14a-7 100 99.7 99.4 99.2 98.7 68

OB-104 100 97.5 40.7 26.3 16.1 11.9

@ Tested using UV Spectrophotometer (UV-2600).

3.5. In vitro cytotoxicity and ADME Results of stel compounds

Five of the selected potent compounds were evaluatein vitro cytotoxicity and ADME properties, and the
results are shown ifable 6. All compounds exhibited low cytotoxicity with gvalues more tha@5uM against
HepG2 cell, which indicated that these compound®wet toxic to hepatic cells. Furthermore, comgbi4a-7
exhibited similar level of metabolic stability withlong half-life time of 409.44 min compared teelzolid, which
indicated that this compound was stable in humamasome. However, compourdda-3 showed a short half-life
time of 19.24 min, probably because liver microsber@ymes can oxidize the thioether moiety of conmgb
14a-3 to form sulfoxide or sulfone. In addition, compduidla-1 exhibited moderate metabolic stability.

Table 6. In vitro cytotoxicity and ADME Results

Compounds clogD? HepG2 cytotoxicity Human liver microsome (HLM)

ICs0 (UM) T/ (mMin) Clint Substrate Stabilify




(mL/min/kg) remaining (%)

6a-1 1.14 >25 - - - -

6a-3 2.01 >25 - - - -

14a-1 0.95 >25 101.04 17.20 74.88 moderate metabolism

14a-3 1.81 >25 19.24 90.34 0.62 no stable

14a-7 0.11 >25 409.44 4.25 92.99 stable
linezolid 0.64 >25 0 0 104.18 stable

&Calculated using instant JChé’@ubstrate remaining were determined in incubatioitls NADPH after 45 mirfT,,, values (T, >
120 min)suggested these compounds were stabledn iicrosomes; i, values (T, = 30-120 min) suggested these compounds
showed moderate metabolism in liver microsomes; alues (T, < 30 min)suggested these compounds were susaeptbl

metabolism in liver microsomes.
3.6. Evaluation of inhibition of monoamine oxidasg@AO-A) by selected compounds

We then evaluated the safety profile of selecteténiocompounds compared with linezolid, which was a
inhibitor of human MAO-A and may cause undesiratk stffect. As shown iffable 7, compounds$a-3, 6a-7,
14a-3 and14a-7 exhibited lower inhibition rates of human MAO-Arapared to linezolid. Compounég-6, 6b-2
and 14a-1 inhibited human MAO-A slightly more strongly thdinezolid. Compoundsa-3 exhibited the lowest
inhibition rate of human MAO-A, and was more likely developed into a drug candidate from a safety
perspective.

Table 7. MAO-A inhibition of potent compounds

Compounds linezolid 6a-3 6a-6 6a-7 6b-2 14a-1 14a-3 14a-7

MAO inhibition (%) (30uM) 76 62 88 67 80 79 75 72

3.7. Molecular superposition models of 14a-7 andolid

Figure 4. Superposition of compouridla-7 and linezolid

Field-based molecular superposition of linezolidl @empoundl4a-7 was performed to predict the action of
14a-7 with ribosome. Obviously the conformations bfa-7 showed the same field point pattem and perfect
overlay with linezolid, which indicated that compmld4a-7 and linezolid may bound in 50S ribosome unit with
the same pose. Furthermore, the hydrazone bondeamihal heterocycle may play a key role in the asmted
antibacterial activity.



4. Conclusions

In summary, we described the structural optimizatid biaryloxazolidinone analogu®@B-104, which was
reported in our previous work. Compoud@-104 was unstable in simulated gastric acid conditiqguk$<1.2) and
human liver microsome. However, the metabdiitel(6a-1) of OB-104 showed significant antibacterial activity,
which prompted us to conduct structural optimizatitrategies to improve the stability of hydrazamgety while
maintaining or enhancing antibacterial activity.rtioately, two series of biaryloxazolidinone analeg fa-1,
6a-3, 14a-1, 14a-3 and 14a-7) with hydroxyl substituent at C-ring or the C-rimgplaced by pyridine showed
significant antibacterial activity against Gram-iee bacteria and clinical isolates as comparedirtezolid.
Further studies indicated that these compounds ethdmyproved water solubility and chemical stabiiympared
with compoundOB-104. Compoundsba-1, 6a-3, 14a-1, 14a-3 and 14a-7 were not toxic to hepatic cells. The
antibacterial activity of compoundl4a-7 against clinical isolates of selected antibiotiseeptible and
antibiotic-resistant isolates was superior to thfatinezolid. Moreover, compound4a-7 was stable in human
microsome, and exhibited lower inhibition rate afntan MAO-A than linezolid. The maintaining antibexdal
activity and all these improved drug-likeness prtipe and safety profile suggested that our strasedor
structural optimization of biaryloxazolidinone anglieOB-104 were successful. Further pharmacological studies
of these potent compounds are still in progress.

5. Experimental

5.1. Chemistry

All materials were obtained from commercial supgliand were used without further purification uslstated
otherwise. Reactions' time of the compounds wereitoied by TLC (silica gel GF254). Column chromatgghy
was run on silica gel (200-300 mesh) from Qingdasdd Chemicals (Qingdao, Shandong, China). Allingglt
points were measured with a Blichi Melting Point®&pparatus (Blchi Labortechnik, Flawil, Switzedaand
were uncorrected. Mass spectra (MS) were takerSinnkbde on Agilent 1100 LC-MS (Agilent, Palo AltGA,
U.S.A.).'H-NMR and**C-NMR spectra were recorded on Bruker ARX-400, #8z or Bruker ARX-600, 600
MHz spectrometers (Bruker Bioscience, Billerica, MASA) with TMS as an internal standard.

5.1.1.(4-Bromo-3-fluorophenyl)carbamic acid methyl eg®r

4-Bromo-3-fluoroaniline (50.0 g, 0.26 mol) and plme (20.8 g, 0.26 mol) in DCM (250 mL) were added
dropwise to a mixture of methyl chloroformate (2g,20.29 mol) in DCMvhile maintaining the temperature not
more than 5 °C. Then the reaction mixture was lodetderoom temperature for 2 h. The reaction mixtuweaes
washed with water (150 mLx3) for three times. Thgaoic phase was washed with 3M HCI (200 mL), bend
concentrated inacuoto yield2 as a white solid in 84.6 % yield. MS (ESI) m/z(%2%8.2 [M+Na].

5.1.2. N-(((5S)-3-(4-bromo-3-fluorophenyl)-2-ox@¥%azolidinyl)methyl)acetamid8)(

To a well-stirred solution of intermedia2g14.8 g, 0.06 mol) and lithiunert-butoxide (14.4 g, 0.18 mol) in dry
DMF (86 mL) was added methanol (3.84g, 0.12 madpdrse over 15 min while maintaining the tempemtoot
more than 5 °C under nitrogen and the resultedurexivas stirred at the same temperature for 1.bhbn a
well-stirred solution of §-1-((acetylamino)methyl)-2-chloroethyl acetate.@8, 0.18 mol) in DMF (80 mL) was
added dropwise to this mixture and the resultedurgxwas stirred at 25 °C for another 20 h. Afmpletion of
the reaction monitored by TLC, the mixture was edoto 0~5 °C, then a well-stirred solution of amiuon
chloride (6.41 g) in water (64 mL) was added whilgintaining the temperature below 10 °C. The reduttixture
was poured into water (800 mL) to give a white griéate, which was collected by filtration and dnied to give3



asa white solid in 82.5 % yield. MS (ESI) m/z(%): 353M+Na]".

5.1.3. N-(((5S)-3-(3-fluoro-4-(4,4,5,5-tetrametlyB, 2-dioxaborolan-2-yl)phenyl)-2-oxo-5-oxazolid)nyethyl)
acetamide4)

To a well-stirred solution of intermediaBe(19.8 g, 0.06 mol) and potassium acetate (1701 mol) in dry
1,4-dioxane (400 mL) was added bis(pinacolato)aib30.5 g, 0.12 mol) and Pd(RpKI, (2.1 g, 0.003 mol),
then the mixture was stirred at 90 °C for 20 h umdgogen . The mixture was cooled to room tempeeaand
filtered through celite. The filtrate was concetddhin vacuqg then 20 mL diethyl ether was added to the residue
and the mixture was stirred at room temperaturelfdr. The white precipitate was collected by fiiva and
air-dried to give4 asa white solid in 75.2 % yield. MS (ESI) m/z(%): 48IM+NaJ".

5.1.4 (S)-N-(3-(2-fluoro-3'-hydroxy-4'-formylbiphg-yl)-2-ox0-1,3-oxazolidine-5-yl)acetamids)

To a well-stirred solution of intermediate(2.0 g, 5.29 mmol) and sodium carbonate (2.24 dl&inmol) in
DMF (20 mL) and water (2 mL) was added 4-bromo-8rbyxybenzaldehyde (1.06 g, 5.29 mmol) and
Pd(PPh).Cl,(0.18 g, 0.26 mmol), then the mixture was stirred®°C for 10 h under nitrogen. After completion
of the reaction monitored by TLC, water (50 mL) veakled and the mixture was extracted with DCM (15x8)
for three times. The organic phase was washedlwitie and concentrated #acuoto yield 5a as a white solid in
73 % yield. MS (ESI) m/z(%): 395.0 [M+Na]'H NMR (400 MHz, DMSOQ)S 9.55 (s, 1H), 8.26 (1) = 5.6 Hz,
1H), 7.62 — 7.50 (m, 2H), 7.40 (d~ 8.6 Hz, 1H), 7.26 (1) = 7.8 Hz, 1H), 6.95 (d] = 8.7 Hz, 2H), 6.79 (d] =
8.6 Hz, 1H), 4.76 (td) = 11.1, 5.5 Hz, 1H), 4.16 (#,= 9.0 Hz, 1H), 3.78 (dd] = 9.0, 6.5 Hz, 1H), 3.44 (8 =5.3
Hz, 2H), 1.85 (s, 3H).

5.14.1 (S)-N-(3-(2-fluoro-3'-hydroxy-4'-((4-metbiplerazin-1-yl)iminomethyl)biphenyl-4-yl)-2-oxo0-1,3
oxazolidie-5-ylmethyl)acetamidéaf1)

To a well-stirred solution of intermediatéa (2.0 g, 5.29 mmol) in ethanol (10 mL) was added
1-amino-4-methylpiperazinga (0.61 g, 5.29 mmol) and a drop of acetic acid, #wedmixture was stirred at 78 °C
for 2 h. The mixture was cooled to room temperatun@ the resulting solid was collected by filtratnd purified
by column chromatography to give the target compsa-1 as a yellow solid in 75% yield. M.p.: 228-230 °C;
MS (ESI), m/z (%): 470.3 [M+H] 'H NMR (400 MHz, DMSO 11.44 (s, 1H), 8.27 (1 = 5.7 Hz, 1H), 7.96 (s,
1H), 7.65 — 7.54 (m, 2H), 7.50 — 7.35 (m, 2H), 7(®12H), 4.76 (td) = 11.3, 5.4 Hz, 1H), 4.17 @,= 9.0 Hz, 1H),
3.79 (ddJ=9.0, 6.5 Hz, 1H), 3.44 (§,= 5.4 Hz, 2H), 3.13 (s, 4H), 2.51 (s, 4H), 2.243{d), 1.84 (s, 3H).

5.1.4.2 (S)-N-(3-(2-fluoro-3'-hydroxy-4'-(morphelinyliminomethyl)biphenyl-4-yl)-2-oxo-1,3-oxazatidi5
-ylmethyl)acetamidet@-2)

Compoundéa-2 was synthesized from intermedi&eand9b in the same method as described for the synthesis
of 6a-1. Yellow solid; yield: 82 %; M.p.: 253-255 °C; MES$I), m/z (%): 457.4 [M+H] 'H NMR (400 MHz,
DMSO0) 6 11.33 (s, 1H), 8.27 (§,= 5.7 Hz, 1H), 8.01 (s, 1H), 7.64 — 7.56 (m, 2H¥97— 7.39 (m, 2H), 7.11 — 7.02
(m, 2H), 4.76 (tdJ = 11.3, 5.4 Hz, 1H), 4.17 @,= 9.0 Hz, 1H), 3.81 — 3.77 (m, 5H), 3.44J% 5.4 Hz, 2H), 3.18
—3.10 (m, 4H), 1.85 (s, 3H).

5.1.4.3 (S)-N-(3-(2-fluoro-3'-hydroxy-4'-(thiomoxgim-4-yliminomethyl)biphenyl-4-yl)-2-oxo-1,3-ox#idmne-5
-ylmethyl)acetamide6@-3)

Compoundéa-3 was synthesized from intermedi&iz and9c in the same method as described for the synthesis
of 6a-1. Yellow solid; yield: 79 %; M.p.: 235-237 °C; MES$I), m/z (%): 473.4 [M+H] 'H NMR (400 MHz,



DMSO0) § 11.36 (s, 1H), 8.27 (1= 5.7 Hz, 1H), 8.00 (s, 1H), 7.63 — 7.56 (m, 2H%57(d,J = 8.1 Hz, 1H), 7.41
(dd,J = 8.7, 1.7 Hz, 1H), 7.09 — 7.01 (m, 2H), 4.80 -34(ih, 1H), 4.17 (t) = 8.9 Hz, 1H), 3.78 (dd] = 8.9, 6.6
Hz, 1H), 3.52 — 3.48 (m, 4H), 3.44 Jt= 5.2 Hz, 2H), 2.81 — 2.74 (m, 4H), 1.84 (s, 3H).

5.1.4.4
(S)-N-(3-(2-fluoro-3'-hydroxy-4'-((4-tert-butoxydamnylpiperazin-1-yl)iminomethyl)biphenyl-4-yl)-2ea%,3-oxaz
olidine-5-ylmethyl)acetamid&#-4)

Compoundéa-4 was synthesized from intermedi&iz and9e in the same method as described for the synthesis
of 6a-1. Yellow solid; yield: 85 %.

5.1.4.5 (S)-N-(3-(2-fluoro-3'-hydroxy-4'-(piperaZinyliminomethyl)biphenyl-4-yl)-2-oxo-1,3-oxazatidi5
-yImethyl)acetamide6@-5)

Trifluoroacetic acid (5 mL) was added to a welkrstil solution of6a-4 (0.2 g, 0.36 mmol) in DCM(10 mL)
while maintaining the temperature below 5 °C, tkie: mixture was stirred at 25 °C for 5 h. After gdetion of
the reaction monitored by TLC, the mixture was @mrated invacuoand then added water (10 mL) to the residue.
Sodium carbonate solution was added dropwise tarixéure until pH was 8. The mixture was extracteith
DCM (15 mLx3) for three times. The organic phase washed with brine and concentratedacuoto yield 6a-5
as a yellow solid in 68 % yield; M.p.: 214-216 98S (ESI), m/z (%): 456.5 [M+H] *H NMR (400 MHz, DMSO)
6 11.49 (s, 1H), 8.28 (1 = 5.8 Hz, 1H), 7.96 (s, 1H), 7.63 — 7.56 (m, 2H%57(d,J = 8.1 Hz, 1H), 7.40 (dd]l =
8.6, 2.0 Hz,1H), 7.06 (d,= 8.0 Hz, 1H), 7.03 (s, 1H), 4.77 (iil= 11.4, 5.4 Hz, 1H), 4.17 @,= 9.0 Hz, 1H), 3.79
(dd,J=9.1, 6.5 Hz, 1H), 3.45 — 3.42 (m, 2H), 3.38 (4),13.11 — 3.04 (m, 4H), 2.92 (A~ 4.5 Hz, 4H), 1.85 (s,
3H).

5.1.4.6 (S)-N-(3-(2-fluoro-3'-hydroxy-4'-((1-oxaihiorpholin-4-yliminomethyl)biphenyl-4-yl)-2-oxd31,
oxazolidin-5-ylmethyl)acetamidéa-6)

3-Chloroperbenzoic acid (0.08 g, 0.46 mmol ) wadeddo a well-stirred solution é&-3 (0.2 g, 0.42 mmol) in
DCM (10 mL) while maintaining the temperature bel6WC, then the mixture was stirred at 25 °C fdr. After
completion of the reaction monitored by TLC, 10 saturated sodium carbonate solution was addecttmikture
and the mixture was extracted with DCM (30 mLx3) foree times. Then the combined organic extract wa
washed with brine and concentratedvacuo The residue was purified by column chromatograghgive the
target compound6éa-6 as a yellow solid in 71 % vyield. M.p.: 205-207 9@S (ESI) m/z(%): 511.26 [M+N&]'H
NMR (400 MHz, DMSO)» 11.22 (s, 1H), 8.27 (1 = 5.9 Hz, 1H), 8.09 (s, 1H), 7.63 — 7.56 (m, 2H}%87(d,J =
8.1 Hz, 1H), 7.41 (dd] = 8.6, 2.0 Hz, 1H), 7.08 (d,= 8.0 Hz, 1H), 7.04 (s, 1H), 4.76 (tdi= 11.3, 5.3 Hz, 1H),
4.17 (t,J=9.0 Hz, 1H), 3.78 (dd}= 9.1, 6.4 Hz, 1H), 3.71 — 3.66 (m, 4H), 3.43)¢ 5.5 Hz, 2H), 3.04 — 2.96 (m,
2H), 2.80 — 2.77 (m, 2H), 1.84 (s, 3H).

5.1.4.7 (S)-N-(3-(2-fluoro-3'-hydroxy-4'-((1,1-datkiomorpholin-4-yl)iminomethyl)biphenyl-4-yl)-2-@x ,3
-oxazolidin-5-ylmethyl)acetamidég-7)

Compoundbéa-7 was synthesized from intermedid&iz and9f in the same method as described for the synthesis
of 6a-1. Yellow solid; yield: 74 %; M.p.: 223-225 °C; MES$I), m/z (%): 505.3 [M+H] '"H NMR (400 MHz,
DMSO0) 6 11.30 (s, 1H), 8.26 (1 = 5.7 Hz, 1H), 8.00 (s, 1H), 7.64 — 7.55 (m, 2H),77(d,J = 8.1 Hz, 1H), 7.41
(dd,J=8.6, 1.8 Hz, 1H), 7.07 (d,= 8.0 Hz, 1H), 7.03 (s, 1H), 4.76 (8= 11.3, 5.4 Hz, 1H), 4.17 (§,= 9.0 Hz,
1H), 3.78 (dd,J=9.1, 6.5 Hz, 1H), 3.53 (s, 4H), 3.44Jt 5.4 Hz, 2H), 3.12 (s, 4H), 1.84 (s, 3H).



5.1.5.(S)-N-(3-(2-fluoro-3'-fluoro-4'-formylbiphenyl-4)yP-oxo-1,3-oxazolidine-5-ylmethyl)acetamiéb)(
Compoundsb was synthesized from intermediateand 2-fluoro-4-bromobenzaldehyde in the same ndett®
described for the synthesissd. Yellow solid; yield: 71%; MS (ESI) m/z(%): 373[®-H] .

5.1.5.1. (S)-N-(3-(2-fluoro-3'-fluoro-4'-((4-methyperazin-1-yl)iminomethyl)biphenyl-4-yl)-2-oxo0-1,3
oxazolidin-5-ylmethyl)acetamidél(-1)

Compoundsb-1 was synthesized from intermedi&e and9a in the same method as described for the synthesis
of 6a-1. Yellow solid; yield: 76 %; M.p.: 205-207 °C; MES$I), m/z (%): 472.5 [M+H] 'H NMR (400 MHz,
DMSO0) 6 8.27 (t,J=5.2 Hz, 1H), 7.85 (1 = 8.2 Hz, 1H), 7.68 — 7.57 (m, 3H), 7.45 — 7.38 8H), 4.77 (tdJ =
11.0, 5.3 Hz, 1H), 4.17 (8= 8.9 Hz, 1H), 3.79 (dd] = 7.9, 7.1 Hz, 1H), 3.44 (s, 2H), 3.34 (s, 4H),98(&, 4H),
2.25 (s, 3H), 1.84 (s, 3H).

5.1.5.2 (S)-N-(3-(2-fluoro-3'-fluoro-4'-(morpholdryliminomethyl)biphenyl-4-yl)-2-oxo-1,3-oxazoligib-
ylmethyl)acetamidesb-2)

Compoundsb-2 was synthesized from intermedi&te and9b in the same manner as described for the synthesis
of 6a-1. Yellow solid; yield: 75%; M.p.: 287-289 °C; MS 8B, m/z (%): 459.4[M+H]. *H NMR (400 MHz,
DMSO0) 6 8.27 (t,J = 5.8 Hz, 1H), 7.86 () = 8.2 Hz, 1H), 7.75 (s, 1H), 7.68 — 7.59 (m, 2H%6/— 7.38 (m, 3H),
4.77 (td,J = 11.3, 5.3 Hz, 1H), 4.17 (8,= 9.0 Hz, 1H), 3.82 — 3.74 (m, 5H), 3.44J% 5.4 Hz, 2H), 3.21 - 3.15
(m, 4H), 1.84 (s, 3H).

5.1.5.3 (S)-N-(3-(2-fluoro-3'-fluoro-4'-(thiomorplio-4-yliminomethyl)biphenyl-4-yl)-2-oxo-1, 3-oxaighe-5
-yImethyl)acetamidesb-3)

Compoundsb-3 was synthesized from intermedi&te and9c in the same method as described for the synthesis
of 6a-1. Yellow solid; yield: 82%; M.p.: 220-222 °C; MS $B, m/z (%): 475.3 [M+H].*H NMR (400 MHz,
DMSO0) 6 8.26 (t,J = 5.8 Hz, 1H), 7.85 () = 8.2 Hz, 1H), 7.72 (s, 1H), 7.67 — 7.59 (m, 2H%47— 7.39 (m, 3H),
4.77 (td,J=11.4, 5.3 Hz, 1H), 4.17 #,= 9.0 Hz, 1H), 3.79 (ddl = 9.1, 6.4 Hz, 1H), 3.59 — 3.54 (m, 4H), 3.44 {(t,
J=5.5Hz, 2H), 2.76 — 2.73 (m, 4H), 1.84 (s, 3H).

5.1.5.4 (S)-N-(3-(2-fluoro-3'-fluoro-4'-(piperidib-yliminomethyl)biphenyl-4-yl)-2-oxo-1,3-oxazoligib-
ylmethyl)acetamidesb-4)

Compoundsb-4 was synthesized from intermedi&te and9d in the same method as described for the synthesis
of 6a-1. Yellow solid; yield: 83%; M.p.: 179-182 °C; MS B, m/z (%): 457.5 [M+H]. *H NMR (400 MHz,
DMSO0) 6 8.27 (t,J=5.7 Hz, 1H), 7.85 (1) = 8.2 Hz, 1H), 7.67 — 7.58 (m, 3H), 7.44 — 7.37 8H), 4.77 (tdJ =
11.4, 5.5 Hz, 1H), 4.17 (§,= 9.0 Hz, 1H), 3.79 (dd] = 9.0, 6.5 Hz, 1H), 3.44 (8 = 5.4 Hz, 2H), 3.22 — 3.16 (m,
4H), 1.84 (s, 3H), 1.71 — 1.63 (m, 4H), 1.52J4, 4.7 Hz, 2H).

5.1.5.5 (S)-N-(3-(2-fluoro-3'-fluoro-4'-((4-tert-taxycarbonylpiperazin- 1-yl)iminomethyl) biphenyl-8-oxo-
1,3-oxazolidine-5-ylmethyl)acetamidib{5)

Compoundsb-5 was synthesized from intermedi&te and9e in the same method as described for the synthesis
of 6a-1. Yellow solid; yield: 80%.

5.1.5.6 (S)-N-(3-(2-fluoro-3'-fluoro-4'-(piperaziyliminomethyl)biphenyl-4-yl)-2-oxo-1,3-oxazoligib-
ylmethyl)acetamidesb-6)
Compoundéb-6 was synthesized from intermedide-5 in the same method as described for the syntloésis



6a-5. Yellow solid; yield: 75%; M.p.: 187-189 °C; MS $ m/z(%):458.3 [M+H]. 'H NMR (400 MHz, DMSOY
8.27 (t,J= 5.5 Hz, 1H), 8.07 (s, 1H), 7.85 = 8.1 Hz, 1H), 7.71 — 7.58 (m, 3H), 7.42 {d; 8.6 Hz, 3H), 4.77
(td,J=11.8, 6.0 Hz, 1H), 4.17 3,= 9.0 Hz, 1H), 3.79 (dd] = 8.2, 7.2 Hz, 1H), 3.46 — 3.42 (m, 2H), 3.14 (4),4
2.91 (s, 4H), 1.84 (s, 3H).

5.1.6 (S)-N-(3-(2-fluoro-3'-methoxy-4'-formylbiplyed-yl)-2-oxo-1,3-oxazolidine-5-ylmethyl)acetamiée)
Compoundbc was synthesized from intermedidt@nd 4-bromo-2-methoxybenzaldehyde in the sameadeth
described for the synthesis 8. Yellow solid; yield: 75 %; MS (ESI) m/z(%):387[B1+H] *."H NMR (400 MHz,
DMSO0) 4 10.38 (s, 1H), 8.28 (1 = 5.7 Hz, 1H), 7.78 (d) = 8.0 Hz, 1H), 7.72 (t) = 8.8 Hz, 1H), 7.64 (dd] =
13.7, 2.0 Hz, 1H), 7.46 (dd,= 8.6, 2.0 Hz,1H), 7.36 (s, 1H), 7.27 @ 8.0 Hz, 1H), 4.77 (dt) = 11.3, 5.6 Hz,
1H), 4.19 (tJ = 9.0 Hz, 1H), 3.99 (s, 3H), 3.80 (dbs 9.1, 6.5 Hz, 1H), 3.45 (§,= 5.4 Hz, 2H), 1.84 (s, 3H).

5.1.6.1 (S)-N-(3-(2-fluoro-3'-methoxy-4'-(morphefiryliminomethyl)biphenyl-4-yl)-2-oxo-1,3-oxazatidi5-
ylmethyl)acetamide6€-1)

Compoundée-1 was synthesized from intermedi&®and9b in the same method as described for the synthesis
of 6a-1. Yellow solid; yield: 71 %; M.p.: 179-181 °C; MES$I), m/z (%): 471.5 [M+H] 'H NMR (400 MHz,
DMSO0) 6 8.28 (t,J = 5.6 Hz, 1H), 7.87 (s, 1H), 7.78 @= 8.1 Hz, 1H), 7.66 — 7.59 (m, 2H), 7.42 {d; 8.4 Hz,
1H), 7.17 (s, 1H), 7.13 (d,= 8.0 Hz, 1H), 4.77 (td]) = 11.4, 5.5 Hz, 1H), 4.18 (§,= 9.0 Hz, 1H), 3.89 (s, 3H),
3.80 —3.74 (m, 5H), 3.44 3,= 5.3 Hz, 2H), 3.16 — 3.06 (m, 4H), 1.85 (s, 3H).

5.1.6.2 (S)-N-(3-(2-fluoro-3'-methoxy-4'-(thiomoaofih-4-yliminomethyl)biphenyl-4-yl)-2-oxo-1,3-oxéidme-
5-yImethyl)acetamides¢-2)

Compoundbée-2 was synthesized from intermedi&eand9c in the same method as described for the synthesis
of 6a-1. Yellow solid; yield: 76 %; M.p.: 207-209 °C; MES$I), m/z (%): 487.5 [M+H] 'H NMR (400 MHz,
DMSO) 8.28 (tJ = 5.8 Hz, 1H), 7.85 (s, 1H), 7.78 (@= 8.1 Hz, 1H), 7.67 — 7.57 (m, 2H), 7.41 (dd; 8.6, 2.0
Hz, 1H), 7.16 (s, 1H), 7.13 (d,= 8.0 Hz, 1H), 4.77 (td] = 11.4, 5.4 Hz, 1H), 4.17 (@,= 9.0 Hz, 1H), 3.88 (s, 3H),
3.79 (ddJ=9.1, 6.5 Hz, 1H), 3.50 — 3.46 (m, 4H), 3.44)&, 5.5 Hz, 2H), 2.78 — 2.72 (m, 4H), 1.85 (s, 3H).

5.1.7 (S)-N-(3-((2-fluoro-3'-methyl-4'-formyl)biphd-4-yl)-2-0x0-1,3-oxazolidine-5-ylmethyl)acetamifd)
Compoundsd was synthesized from intermedidtend 4-bromo-2-methylbenzaldehyidethe same method as
described for the synthesissd. Yellow solid; yield: 84 %; MS (ESI) m/z(%):393[®+H]".

5.1.7.1 (S)-N-(3-(2-fluoro-3'-methyl-4'-((4-methipgrazin-1-yl)iminomethyl)biphenyl-4-yl)-2-oxo-1,3-
oxazolidin-5-ylmethyl)acetamidéd-1)

Compoundsd-1 was synthesized from intermedi& and9a in the same method as described for the synthesis
of 6a-1. Yellow solid; yield: 76 %; M.p.: 171-174 °C; MES$I), m/z (%): 468.3 [M+H] 'H NMR (400 MHz,
DMSO0) 6 8.27 (t,J = 5.7 Hz, 1H), 7.76 (d) = 7.9 Hz, 2H), 7.63 — 7.54 (m, 2H), 7.40 (dds 8.6, 1.9 Hz, 1H),
7.35 (d,J = 6.0 Hz, 2H), 4.77 (td) = 11.4, 5.4 Hz, 1H), 4.17 (§,= 9.0 Hz, 1H), 3.79 (dd] = 9.1, 6.5 Hz, 1H),
3.44 (t,J=5.4 Hz, 2H), 3.23 — 3.12 (m, 4H), 2.57 — 2.51 4id), 2.44 (s, 3H), 2.25 (s, 3H), 1.85 (s, 3H).

5.1.7.2 (S)-N-(3-(2-fluoro-3'-methyl-4'-(thiomorpime4-yliminomethyl)biphenyl-4-yl)-2-oxo-1,3-oxaiihe-5
-yImethyl)acetamides(l-2)

Compoundsd-2 was synthesized from intermedi&iek and9c in the same method as described for the synthesis
of 6a-1. Yellow solid; yield: 78 %; M.p.: 196-199 °C; MES$I), m/z (%): 471.5 [M+H] 'H NMR (400 MHz,



DMSO0)$ 8.27 (t,J = 5.8 Hz, 1H), 7.81 (s, 1H), 7.76 @z 8.7 Hz, 1H), 7.63 — 7.55 (m, 2H), 7.40 (dd; 8.6, 2.0
Hz, 1H), 7.38 — 7.34 (nd = 5.8 Hz, 2H), 4.76 (td] = 11.3, 5.4 Hz, 1H), 4.17 @,= 9.0 Hz, 1H), 3.79 (ddl = 9.1,
6.5 Hz, 1H), 3.58 — 3.51 (m, 4H), 3.44Jt 5.4 Hz, 2H), 2.80 — 2.72 (m, 4H), 2.45 (s, 3HB5L(S, 3H).

5.1.7.3  (S)-N-(3-(2-fluoro-3'-methyl-4'-((4-tertdoxycarbonylpiperazin-1-yl)iminomethyl)biphenyl-8-oxo-
1,3-oxazolidine-5-ylmethyl)acetamidl{3)

Compoundsd-3 was synthesized from intermedi&i and9e in the same method as described for the synthesis
of 6a-1. Yellow solid; yield: 82 %.

5.1.7.4 (S)-N-(3-(2-fluoro-3'-methyl-4'-(piperaZifryliminomethyl)biphenyl-4-yl)-2-oxo0-1,3-oxazolieib
-yImethyl)acetamides(l-4)

Compoundéd-4 was synthesized from intermedi@®-3 in the same method as described for the syntloésis
6a-5. White solid; yield: 59 %; M.p.: 202-204 °C; MSSB, m/z (%): 454.3 [M+H].*H NMR (400 MHz, DMSO)
6 8.92 (s, 1H), 8.29 (11 = 5.6 Hz, 1H), 7.88 (s, 1H), 7.77 (@= 8.7 Hz, 1H), 7.63 — 7.55 (m, 2H), 7.44 — 7.33 (m,
3H), 4.77 (tdJ = 11.3, 5.4 Hz, 1H), 4.17 (§,= 9.0 Hz, 1H), 3.80 (dd] = 9.0, 6.5 Hz, 1H), 3.46 — 3.42 (m, 2H),
3.38 (s, 4H), 3.23 (s, 4H), 2.47 (s, 3H), 1.853(4).

5.1.8 (S)-N-(3-((2-fluoro-3'-trifluoromethyl-4'-foryl)biphenyl-4-yl)-2-oxo-1,3-oxazolidine-5-ylmejhycetamide
(5e)

Compound5e was synthesized from intermediateand 4-bromo-2-trifluoromethylbenzaldehyaethe same
method as described for the synthesiSafyellow solid; yield: 74 %; MS (ESI), m/z (%): 4&7[M+H]".

5.1.8.1 (S)-N-(3-(2-fluoro-3'-trifluoromethyl-4'4{methylpiperazin-1-yl)iminomethyl)biphenyl-4-yipo-
1,3-oxazolidin-5-ylmethyl)acetamidéef1)

Compoundée-1 was synthesized from intermedi&@@and9a in the same method as described for the synthesis
of 6a-1. Yellow solid; yield: 81 %; M.p.: 198-200 °C; MES$I), m/z (%): 522.5 [M+H] 'H NMR (400 MHz,
DMSO0) 6 8.28 (s, 1H), 8.12 (&= 7.9 Hz, 1H), 7.87 — 7.78 (s, 2H), 7.73 — 7.59 3i), 7.50 — 7.41 (m, 1H), 4.78
(s, 1H), 4.18 (t)= 8.7 Hz, 1H), 3.83 — 3.77 (m, 1H), 3.45 (s, 2H213(s, 4H), 2.24 (s, 3H), 1.85 (s, 3H).

5.1.8.2 (S)-N-(3-(2-fluoro-3'-trifluoromethyl-4hfomorpholin-4-yliminomethyl)biphenyl-4-yl)-2-ox¢31
oxazolidin-5-ylmethyl)acetamidée2)

Compoundse-2 was synthesized from intermedi&and9c in the same method as described for the synthésis o
6a-1. Yellow solid; yield: 76 %; M.p.: 211-213 °C; MES$I), m/z (%): 547.3 [M+N4] *H NMR (600 MHz,
DMSO0)¢ 8.27 (t,J= 5.8 Hz, 1H), 8.14 (d] = 8.8 Hz, 1H), 7.84 (s, 2H), 7.75 (s, 1H), 7.69&,8.9 Hz, 1H), 7.64
(dd,J = 13.7, 1.7 Hz, 1H), 7.45 (dd,= 8.6, 1.7 Hz, 1H), 4.78 (td,= 11.4, 5.5 Hz, 1H), 4.18 (§,= 9.0 Hz, 1H),
3.83 -3.77 (m, 5H), 3.45 3,= 5.4 Hz, 2H), 3.23 — 3.18 (m, 4H), 1.85 (s, 3H).

5.1.9 (S)-N-(3-(3-fluoro-4-(6-formylpyridin-3-yl)phyl)-2-oxo-1,3-oxazolidine-5-yImethyl)acetamitigaj

Compoundl3a was synthesized from intermedidtand 3-bromo-6-pyridinecarboxaldehyde in the sarathad
as described for the synthesisSaf White solid; yield: 85%; MS (ESI), m/z (%): 358&+H]"."H NMR (400
MHz, DMSO)3s 10.04 (s, 1H), 9.03 (s, 1H), 8.26 (dd; 13.1, 7.0 Hz, 2H), 8.04 (d,= 8.1 Hz,1H), 7.78 (1) = 8.8
Hz, 1H), 7.69 (ddJ = 13.7, 2.0 Hz, 1H), 7.51 (dd,= 8.6, 2.0 Hz, 1H), 4.79 (td,= 11.3, 5.3 Hz, 1H), 4.20 (@,=
9.0 Hz, 1H), 3.82 (dd] = 9.1, 6.5 Hz, 1H), 3.45 (8,= 5.4 Hz, 2H), 1.85 (s, 3H).



5.1.9.1 (S)-N-(3-(3-fluoro-4-(6-((4-methylpiperadiryl)iminomethyl)pyridin-3-yl)phenyl)-2-oxo-1,3azolidin
-5-ylmethyl)acetamidelda-1)

Compoundl4a-1 was synthesized from intermedial8a and 9a in the same method as described for the
synthesis oBa-1. Yellow solid; yield: 78%; M.p.: 211-213 °C; MS $B, m/z (%): 455.5 [M+H].*H NMR (400
MHz, DMSO) 6 8.69 (s, 1H), 8.27 (1] = 5.6 Hz, 1H), 7.94 (d] = 8.5 Hz, 1H), 7.84 (d) = 8.3 Hz, 1H), 7.72 —
7.59 (m, 3H), 7.45 (dd} = 8.5, 1.9 Hz, 1H), 4.78 (td,= 11.4, 5.6 Hz, 1H), 4.19 @,= 9.0 Hz, 1H), 3.80 (ddl =
9.1, 6.5 Hz, 1H), 3.46 — 3.43 (m, 2H), 3.25 (s, 4MB7 (S, 4H), 2.29 (s, 3H), 1.85 (s, 3HC NMR (101 MHz,
DMSO0) 6 170.49, 159.65 (d] = 245.4 Hz), 154.68, 154.45, 148.79, 140.33)(d,11.4 Hz), 136.55 (d] = 2.8 Hz),
134.45, 131.12 (d] = 4.7 Hz), 129.15, 119.92 (d,= 13.6 Hz), 118.55, 114.59, 106.03 (05 28.3 Hz), 72.28,
54.28 (2C), 50.73 (2C), 47.66, 46.02, 41.86, 22.92.

5.1.9.2 (S)-N-(3-(3-fluoro-4-(6-(morpholin-4-ylinmmethyl) pyridin-3-yl)phenyl)-2-oxo-1,3-oxazolidine
-5-ylmethyl)acetamidelda-2)

Compoundl4a-2 was synthesized from intermediat8a and 9b in the same method as described for the
synthesis oBa-1. Yellow solid; yield: 77%; M.p.: 207-209 °C; MS $B, m/z (%): 442.4 [M+H].*"H NMR (400
MHz, DMSO) 6 8.70 (s, 1H), 8.27 (] = 5.7 Hz, 1H), 7.95 (d] = 8.4 Hz, 1H), 7.85 (d] = 8.3 Hz, 1H), 7.73 —
7.61 (m, 3H), 7.45 (dd} = 8.6, 1.9 Hz, 1H), 4.78 (td,= 11.3, 5.3 Hz, 1H), 4.18 {,= 9.0 Hz, 1H), 3.82 — 3.78 (m,
5H), 3.45 (tJ=5.4 Hz, 2H), 3.26 — 3.18 (m, 4H), 1.85 (s, 3H).

5.1.9.3 (S)-N-(3-(3-fluoro-4-(6-(thiomorpholin-dipinomethyl)pyridin-3-yl)phenyl)-2-oxo-1,3-oxaz atie
-5-ylmethyl)acetamidelda-3)

Compound14a-3 was synthesized from intermedial8a and 9c in the same method as described for the
synthesis oBa-1. Yellow solid; yield: 74%; M.p.: 219-221 °C; MS $B, m/z (%): 458.4 [M+H].*H NMR (400
MHz, DMSO) 6 8.69 (s, 1H), 8.27 (] = 5.4 Hz, 1H), 7.93 (d] = 8.3 Hz, 1H), 7.84 (d] = 8.3 Hz, 1H), 7.71 —
7.61 (m, 3H), 7.49 — 7.42 (m, 1H), 4.78 (d&; 7.8, 5.5 Hz, 1H), 4.18 (§,= 8.9 Hz, 1H), 3.81 (dd] = 8.8, 6.6 Hz,
1H), 3.64 — 3.58 (m, 4H), 3.45 (t= 5.2 Hz, 2H), 2.81 — 2.70 (m, 4H), 1.86 (s, 3HE NMR (101 MHz, DMSO)

6 170.51, 159.65 (dl = 245.2 Hz), 154.45, 153.87, 148.65, 140.44)@,11.2 Hz), 137.16 (d] = 2.5 Hz), 133.54,
131.10 (dJ=4.7 Hz), 129.41, 119.69 (d=13.3 Hz), 119.39, 114.63, 106.04 {d; 28.3 Hz), 72.30, 52.97 (2C),
47.66, 41.86, 25.74 (2C), 22.91.

5.1.9.4 (S)-N-(3-(3-fluoro-4-(6-((4-tert-butoxycariylpiperazin-1-yl)iminomethyl)pyridin-3-yl)phe m@oxo-
1,3-oxazolidine -5-ylmethyl)acetamideté-4)

Compound14a-4 was synthesized from intermediat8a and 9e in the same method as described for the
synthesis oba-1. Yellow solid; yield: 88 %.

5.1.9.5 (S)-N-(3-(3-fluoro-4-(6-(piperazin-1-ylinmimethyl) pyridin-3-yl)phenyl)-2-oxo-1,3-oxazolidine
-5-ylmethyl)acetamidelda-5)

Compoundl4a-5 was synthesized from intermedidiéa-4 in the same method as described for the syntbésis
6a-5. Yellow solid; yield: 72 %; M.p.: 190-192 °C; MES$I), m/z (%): 441.7 [M+H] *H NMR (400 MHz, DMSO)
6 8.68 (s, 1H), 8.34 (1= 5.7 Hz, 1H), 7.93 (d] = 8.4 Hz, 1H), 7.83 (d] = 8.4 Hz, 1H), 7.70 — 7.60 (m, 3H), 7.45
(dd,J = 8.6, 1.9 Hz, 1H), 4.78 (td,= 11.4, 5.4 Hz, 1H), 4.18 (§,= 9.0 Hz, 1H), 3.82 (dd] = 9.0, 6.5 Hz, 1H),
3.44 (t,J=5.4 Hz, 2H), 3.21 — 3.14 (m, 4H), 2.95 — 2.85 4id), 1.85 (s, 3H).



5.1.9.6 (S)-N-(3-(3-fluoro-4-(6-((1-oxothiomorphel-yliminomethyl) pyridin-3-yl)phenyl)-2-oxo-1,3-
oxazolidin-5-ylmethyl)acetamid&4a-6)

Compoundl4a-6 was synthesized from compoufida-3 in the same method as described for the syntloésis
6a-6. Yellow solid; yield: 79 %; M.p.: 205-207 °C; MESI), m/z (%): 474.2 [M+N4] 'H NMR (400 MHz,
DMSO0) 8.71 (s, 1H), 8.26 () = 5.7 Hz, 1H), 7.96 (d) = 8.4 Hz, 1H), 7.88 (d] = 8.4 Hz, 1H), 7.75 (s, 1H),
7.71 —-7.61 (m, 2H), 7.45 (dd~= 8.6, 1.9 Hz, 1H), 4.78 (td,= 11.4, 5.5 Hz, 1H), 4.18 (#,= 9.0 Hz, 1H), 3.85 —
3.74 (m, 5H), 3.44 (1) = 5.4 Hz, 2H), 3.05 — 2.93 (m, 2H), 2.83 — 2.73 2H), 1.84 (s, 3H).

5.1.9.7 (S)-N-(3-(3-fluoro-4-(6-((1,1-dioxothiombugin-4-yl)iminomethyl)pyridin-3-yl)phenyl)-2-0xq3L
-oxazolidine-5-ylmethyl)acetamid&da-7)

Compound14a-7 was synthesized from intermediat8a and 9f in the same method as described for the
synthesis oBa-1. Yellow solid; yield: 73 %; M.p.: 229-231 °C; MES$I), m/z (%): 490.4 [M+H] '"H NMR (400
MHz, DMSO)é 8.74 (s, 1H), 8.26 (1] = 5.7 Hz, 1H), 8.01 (d) = 7.9 Hz, 1H), 7.89 (d] = 8.4 Hz, 1H), 7.79 (s,
1H), 7.72 — 7.62 (m, 2H), 7.46 (ddli= 8.6, 1.9 Hz, 1H), 4.78 (td,= 11.4, 5.4 Hz, 1H), 4.19 (§,= 9.0 Hz, 1H),
3.90 (s, 4H), 3.80 (dd,= 9.1, 6.5 Hz, 1H), 3.44 (§,= 5.4 Hz, 2H), 3.22 (s, 4H), 1.84 (s, 3f)C NMR (101 MHz,
DMSO) é 177.19, 170.49, 159.68 (d,= 245.7 Hz), 154.44, 153.67, 148.74, 140.52 )¢ 11.1 Hz), 137.64,
136.95, 131.14, 129.88, 119.65, 114.67, 106.1Q) (,28.2 Hz), 72.29, 48.93 (2C), 48.76 (2C), 47.7188]1.
22.90.

5.1.10 (S)-N-(3-(3-fluoro-4-(5-formylpyridin-2-yhpnyl)-2-oxo-1,3-oxazolidine-5-ylmethyl)acetamitigby
Compound13b was synthesized from intermediadeand 2-bromo-5-pyridinecarboxaldehyde in the same
method as described for the synthesiSaoMWhite solid; yield: 82 %; MS (ESI), m/z (%): 32dM+H]".

5.1.10.1 (S)-N-(3-(3-fluoro-4-(5-((4-methylpiperai-yl)iminomethyl) pyridin-2-yl)phenyl)-2-oxo-1,3
-oxazolidin-5-yImethyl)acetamid&4p-1)

Compound14b-1 was synthesized from intermedial8b and 9a in the same method as described for the
synthesis oBa-1. Yellow solid; yield: 72%; M.p.: 226-228 °C; MS B, m/z (%): 455.4 [M+H].*H NMR (400
MHz, DMS0)$ 8.85 (d,J = 1.8 Hz, 1H), 8.28 () = 5.8 Hz, 1H), 8.09 — 8.04 (m, 2H), 7.86 (s, 1HR07(d,J = 7.2 Hz,
1H), 7.63 (dd,J = 14.3, 2.1 Hz, 1H), 7.46 (dd,= 8.8, 2.1 Hz, 1H), 4.78 (td,= 11.5, 5.3 Hz, 1H), 4.19 (8,= 9.0 Hz,
1H), 3.83 — 3.70 (m, 5H), 3.45 (t= 5.4 Hz, 2H), 3.04 — 2.94 (m, 2H), 2.78 Jc¢s 13.4 Hz, 2H), 1.85 (s, 3H).

5.1.10.2 (S)-N-(3-(3-fluoro-4-(5-(thiomorpholin-firginomethyl) pyridin-2-yl)phenyl)-2-oxo-1,3-oxazitie-5
-yImethyl)acetamid€l4b-2)

Compound14b-2 was synthesized from intermediat8b and 9c in the same method as described for the
synthesis oBa-1. Yellow solid; yield: 79%; M.p.: 232-234 °C; MS $B, m/z (%):458.4 [M+H]. *H NMR (400
MHz, DMSO) ¢ 8.82 (d,J = 1.7 Hz, 1H), 8.28 () = 5.8 Hz, 1H), 8.11 — 8.00 (m, 2H), 7.79 {ds 7.2 Hz, 1H),
7.74 (s, 1H), 7.62 (dd, = 14.3, 2.1 Hz, 1H), 7.46 (dd= 8.8, 2.1 Hz, 1H), 4.78 (td,= 11.5, 5.3 Hz, 1H), 4.18 {(t,
J=9.0 Hz, 1H), 3.80 (ddl = 9.1, 6.5 Hz, 1H), 3.59 — 3.54 (m, 4H), 3.45](t 5.5 Hz, 2H), 2.77 — 2.73 (m, 4H),
1.85 (s, 3H).

5.1.10.3 (S)-N-(3-(3-fluoro-4-(5-((4-tert-butoxybanylpiperazin-1-yl)iminomethyl)pyridin-2-yl) phejy@-oxo-
1,3-oxazolidine -5-ylmethyl)acetamidety-3)

Compound14b-3 was synthesized from intermediat8b and 9e in the same manner as described for the
synthesis oba-1. Yellow solid; yield: 80 %.



5.1.10.4 (S)-N-(3-(3-fluoro-4-(5-(piperazin-1-ylmoimethyl) pyridin-2-yl)phenyl)-2-oxo-1,3-oxazolidihie
-yImethyl)acetamidel@b-4)

Compoundl4b-4 was synthesized from intermedid#b-3 in the same method as described for the syntbésis
6a-5. Yellow solid; yield: 77 %; M.p.: 250-252 °C; MES$I), m/z (%): 441.5 [M+H] 'H NMR (400 MHz, DMSO)
6 8.85 (dJ= 1.7 Hz, 1H), 8.29 () = 5.8 Hz, 1H), 8.10 — 8.04 (m, 2H), 7.86 (s, 1H®17(d,J = 7.3 Hz, 1H), 7.63
(dd,J = 14.3, 1.9 Hz, 1H), 7.47 (dd,= 8.8, 2.0 Hz, 1H), 4.79 (td,= 11.5, 5.4 Hz, 1H), 4.19 (= 9.0 Hz, 1H),
3.86 (s, 4H), 3.81 (dd,= 9.1, 6.6 Hz,1H), 3.46 (§,= 5.4 Hz, 2H), 3.22 (s, 4H), 1.86 (s, 3H).

5.1.105
(S)-N-(3-(3-fluoro-4-(5-((1-oxothiomorpholin-4-yhinomethyl)pyridin-2-yl) phenyl)-2-oxo-1,3-oxazatidi-ylmeth
yl)acetamide 14b-5)

Compoundl4b-5 was synthesized from compoufidb-2 in the same method as described for the syntioésis
6a-6. Yellow solid; yield: 70 %. M.p.: 199-201 °C; ME$I), m/z (%): 474.4 [M+H] *H NMR (400 MHz, DMSO)
6 8.85 (dJ= 1.8 Hz, 1H), 8.28 () = 5.8 Hz, 1H), 8.09 — 8.04 (m, 2H), 7.86 (s, 1HR0r(d,J = 7.2 Hz, 1H), 7.63
(dd,J = 14.3, 2.1 Hz, 1H), 7.46 (dd,= 8.8, 2.1 Hz, 1H), 4.78 (td,= 11.5, 5.3 Hz, 1H), 4.19 (= 9.0 Hz, 1H),
3.84 — 3.69 (m, 5H), 3.45 {,= 5.4 Hz, 2H), 3.04 — 2.93 (m, 2H), 2.80 — 3.76 2id), 1.85 (s, 3H).

5.1.10.6 (S)-N-(3-(3-fluoro-4-(5-((1,1-dioxothiorpbolin-4-yl)iminomethyl) pyridin-2-yl)phenyl)-2-0xXg3
-oxazolidine-5-ylmethyl)acetamid&4p-6)

Compound14b-6 was synthesized from intermedial8b and 9f in the same method as described for the
synthesis oBa-1. Yellow solid; yield: 79 %; M.p.: 242-244 °C; MES$I), m/z (%): 490.3 [M+H] *H NMR (400
MHz, DMSO)4 8.85 (s, 1H), 8.28 (1] = 5.7 Hz, 1H), 8.09 — 8.04 (m, 2H), 7.86 (s, 1HB17(d,J = 7.6 Hz, 1H),
7.63 (ddJ=14.2,1.7 Hz, 1H), 7.47 (dd~= 8.8, 1.7 Hz, 1H), 4.82 — 4.74 (m, 1H), 4.19)@&, 9.0 Hz, 1H), 3.85 (s,
4H), 3.81 (ddJ =9.1, 6.8 Hz, 1H), 3.45 (8,= 5.4 Hz, 2H), 3.21 (s, 4H), 1.85 (s, 3H).

5.1.11.1 (S)-N-(3-(3-fluoro-4-(6-((4-methoxyformighrazin-1-yl)iminomethyl)pyridin-3-yl)phenyl)-2-@4 ,3
-oxazolidine-5-ylmethyl)acetamid&sa-1)

Methyl chloroformate (0.043 g, 0.45 mmol) was addeopwise to a well-stirred solution of DIPEA (0.97
0.54 mmol) and compouridta-5 (0.2 g, 0.45 mmol) in DMF (10 mL), then the mixuras stirred at 25 °C for 2 h.
After completion of the reaction monitored by Tlater (15 mL) was added and the resulting solid eadiected
by filtration and purified by column chromatograptoygive the target intermediat&a-1 as a white solid in 85 %
yield. M.p.: 240-242 °C; MS (ESI), m/z (%): 499184H]*."H NMR (400 MHz, DMSO) 8.70 (s, 1H), 8.28 (s,
1H), 7.95 (dJ = 7.6 Hz, 1H), 7.85 (d] = 8.2 Hz, 1H), 7.72 — 7.63 (m, 3H), 7.45 {d&s 8.0 Hz, 1H), 4.82 — 4.74
(m, 1H), 4.18 (tJ = 8.8 Hz, 1H), 3.80 (ddl= 7.7, 7.1 Hz, 1H), 3.64 (s, 3H), 3.58 (s, 4H)53(g,2H), 3.24 (s, 4H),
1.85 (s, 3H).

5.1.11.2 (S)-N-(3-(3-fluoro-4-(6-((4-propionylpigein-1-yl)iminomethyl) pyridin-3-yl)phenyl)-2-oxad31,
-oxazolidine-5-ylmethyl)acetamid&sa-2)

Compound15a-2 was synthesized from compourda-6 and propionyl chloride in the same method as
described for the synthesis t$a-1. White solid; yield: 82 %; M.p.: 225-228 °C; MS B, m/z (%): 519.4
[M+Na]*.*"H NMR (400 MHz, DMSO) 8.70 (s, 1H), 8.28 (s, 1H), 7.95 = 7.7 Hz, 1H), 7.85 (d] = 8.2 Hz,
1H), 7.70 - 7.63 (m, 3H), 7.45 (d7~ 8.2 Hz, 1H), 4.78 (s, 1H), 4.18 {t= 8.7 Hz, 1H), 3.87 — 3.75 (m, 1H), 3.65
(s, 4H), 3.45 (s, 2H), 3.27 (s, 2H), 3.21 (s, 2#B8 (dd,J = 14.4, 7.1 Hz, 2H), 1.85 (s, 3H), 1.01Jt 7.2 Hz,



3H).

5.1.11.3 (S)-N-(3-(3-fluoro-4-(6-((4-benzoylpiparaz-yl)iminomethyl)pyridin-3-yl)phenyl)-2-oxo-1,3
-oxazolidine-5-ylmethyl)acetamid&sa-3)

Compoundl5a-3 was synthesized from compouida-6 and benzoyl chloride in the same method as destrib
for the synthesis of5a-1. White solid; yield: 91 %; M.p.: 201-204 °C; MSSB, m/z (%): 545.4 [M+H] H
NMR (400 MHz, DMSOY 8.71 (s, 1H), 8.28 (1= 5.6 Hz, 1H), 7.95 (s, 1H), 7.86 @= 8.4 Hz, 1H), 7.72 - 7.61
(m, 3H), 7.50 — 7.43 (m, 6H), 4.84 — 4.72 (m, 14}8 (t,J= 8.9 Hz, 1H), 3.93 — 3.70 (m, 3H), 3.47 (dd&; 24.8,
19.5 Hz, 4H), 3.34 — 3.16 (m, 4H), 1.84 (s, 3H).

5.1.12.1 (S)-N-(3-(2-fluoro-3'-hydroxy-4'-((4-(mextyformyl)piperazin-1-yl)iminomethyl)biphenyl-4-2hoxo
-1,3-oxazolidin-5-ylmethyl)acetamid#sf1)

Compound16-1 was synthesized from compourith-5 and methyl chloroformate in the same method as
described for the synthesis t$a-1. White solid; yield: 75 %; M.p.: 208-210 °C; MS §B, m/z (%): 514.2
[M+H]*. *H NMR (400 MHz, DMSO)8.26 (t,J = 5.5 Hz, 1H), 7.78 (d] = 8.2 Hz, 1H), 7.67 — 7.59 (m, 3H), 7.51 (d,
J=8.2 Hz, 1H), 7.43 (d) = 8.0 Hz, 2H), 4.77 (td) = 11.4, 5.5 Hz, 1H), 4.17 (§,= 8.9 Hz, 1H), 3.84 (s, 3H), 3.82 —
3.76 (m, 1H), 3.56 (s, 4H), 3.44 ft= 5.2 Hz, 2H), 3.15 (s, 4H), 1.84 (s, 3H).

5.1.12.2 (S)-N-(3-(2-fluoro-3'-hydroxy-4'-(((4-ptiopyl)piperazin-1-yl)iminomethyl)biphenyl-4-yl)- X
-1,3-oxazolidin-5-ylmethyl)acetamid#s(2)

Compoundl6-2 was synthesized from compouBb-5 and propionyl chloride in the same method as desdr
for the synthesis df5a-1. White solid; yield: 77 %; M.p.: 219-221 °C; MS$B, m/z (%): 512.3 [M+H]'H NMR
(400 MHz, DMSO)5 11.29 (s, 1H), 8.27 (11 = 5.6 Hz,1H), 8.07 -8.01 (m, 1H), 7.66 — 7.38 (id),57.11 — 7.02
(m, 1H), 4.80 — 4.73 (m, 1H), 4.17 (dbs 9.0, 6.6 Hz, 1H), 3.87 — 3.75 (m, 3H), 3.63 ¢4),38.57 (d,J = 4.3 Hz,
4H), 3.44 (tJ=5.1 Hz, 2H), 3.15 (d] = 4.2 Hz, 4H), 1.84 (s, 3H).

5.2. Pharmacology

5.2.1. In vitro antibacterial activity

Isolates were identified on MicroScan Walk Away$&tem and antimicrobial susceptibilities were deieed
by the broth liquid microdilution method accorditagthe Clinical Laboratory Standards Institute (QLguidelines
(4). Minimum inhibitory concentration (MIC) was de#d as the lowest antimicrobial concentration thhibited
bacterial growth totally. The conventional antimigial agents used here were penicillin, gentamytfampicin,
ciprofloxacin, levofloxacin, moxifloxacin, trimetipoim-sulfamethoxazole, clindamycin, erythromycimekolid,
vancomycin, quinupristin-dalfopristin and tetraédgcIMRSA, VRE or LREF strains were identified aatiog to
CLSI guidelines (5)S.aureusATCC29213 was used as the control.

5.2.2. In vitro inhibition assay for MAO-A

The assay to test the inhibition of compounds agaiuman recombinant MAO-A (Active Motif, 31502)
enzyme was displayed by Shanghai ChemPartner C®D. Lusing MAO-GId" assay kit (Promega
Corporation,V1402) with modifications of the ingttion manual according to preliminary optimizatioBsiefly,
dose response curves or indicated concentratiom®rapounds were made in DMSO. A 200-nL aliquot e t
compound solution was transferred into a 384-wleliep(Perkin Elmer, 6007299) by Echo® 550 (thelffrection
of DMSO was 1%). Compound was incubated with 1Gtiktecombinant MAO-A solutions at room temperature



for 15 min, followed by adding 10-uL of luciferinedvative substrate to initiate the reaction. Rieast were
incubated for 60 min at room temperature and repdticiferase detection reagent of g0 was added and
incubated with each reaction for 20 min to prodiureinescence. Relative light units (RLU) were d&tdausing
EnVision Multilabel Plate Reader. For 100% inhititicontrol (Min), 1x assay buffer was used insteffl AO-A
enzyme solution. And for no inhibition control (Ma®OMSO was used instead of compound DMSO solufitme
inhibition percentage in the presence of the comgoumas calculated according to the equation, Pemhibition
= (Max — ignal)/ (Mx — Min)*100%. Fit the data inr@ghaPad Prism V5.0 software to obtairngd®@alues using
equation, Y=Bottom + (Top — Bottom)/(1 + 10°((LogiC— X)*HillSlope), where Y stands for inhibition
percentage and X stands for compound concentration.

5.2.3. Cytotoxicity

The target compounds were screened in HepG2 cglla standard MTT assay in vitro. HepG2 cells were
cultured in RPMI1640 medium supplemented with 1G%alfbovine serum (FBS). Approximately 4%1¢ells,
suspended in MEM medium, were plated onto eachafell96-well plate and incubated in 5% £4 371 for 24
h. The tested compounds were added to the cultedium at the indicated final concentrations and dak
cultures were continued for 48h. Fresh MTT was ddadeeach well at a final concentration of 0.5 mg/amd
incubated with cells at 37 for 4 h. The formazan crystals were dissolved5f il DMSO per each well, and the
absorbency at 492 nm (for the absorbance of MTm#&aan) and 630 nm (for the reference wavelengtts) wa
measured with the ELISA reader. All of the compaunetre tested three times in each of the cell lifibe results
expressed as kg (inhibitory concentration of 50%) were the mearSB and were calculated by using the
Ghaphapad prism 6.02.

5.2.4. Microsomal stability

30 pL of 1.5 uM compounds solution containing On7&'mL microsomes solution were dispensed to thayass
plates designated for different time points (0-, -, 30-, 45-min) on ice. For 0-min, 135 pL ofetmnitrile
containing internal standard was added to the veél&min plate and afterwards 15 pL of NADPH stechution
(6 mM) was added. Then, pre-incubated all otheteplat 37 °C for 5 min. 15 puL of NADPH stock sauat{6 mM)
was added to the plates to start the reaction emnithg. At 5-min, 15-min, 30-min, and 45-min, 135 af
acetonitrile containing internal standard was adbethe wells of corresponding plates, respectjvilystop the
reaction. After quenching, the plates at the viirdlKA, MTS 2/4) were shaked for 10 min (600 rpnminand
then centrifuged at 55949 for 15 min (Thermo Mulj¢ x3R). 50uL of the supernatant from each well was
transferred into a 96-well sample plate contairb@glL of ultra-pure water (Millipore, ZMQS50F01)rf@C/MS
analysis. All incubations were performed in dugkcaln vitro intrinsic clearance (&) was calculated from
half-life (Ty) of the compounds disappearance, which was detethy the slope (k) of log-linear regression
analysis from the concentration versus time prsfiie., T, = In(2)/k.

5.3. Molecular superposition

The Molecular superpositiostudies were performed with Forge 3.0 (v10.4.2)e Thystal structure of the
oxazolidinone antibiotic linezolid bound to the 5A8osomal subunit (PDB code: 3CPW) was obtainedhfthe
RCSB Protein Data Bankhttp://www.rcsb.org/pdh/ Compoundl4a-7 was drawn with Chemdraw. Before
molecular superposition, linezolid molecular wasadoted from the crystal structure of 3CPW usingcDigry
Studio 3.0. We selected linezolid molecules agiaittg set to build the model while the compoudd-7 served



as test set. Finally, they were docked into thelibip site using Discovery Studio 3.0.
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Highlights
1, Novel biaryloxazolidinone analogues were designed to improve the metabolic stability.
2, Compound 14a-7 exhibited a MIC value of 0.125 pg/mL against Saureus.

3, Compound 14a-7 was stable in human liver microsome.
4, Compound 14a-7 exhibited lower inhibitory activity against human MAO-A compared to linezolid.



