=) =
o M E A o = N
Development of Resistant Bacteria Growth Inhibitor

Tsj2{ SAEEce 24N 22 33
Generation of Oxazolidinone Candidates of Piperidine Series

4 % 7 & %



nie

Al

A7) A Ast

4

B HIAS ¢ WATARZANED ALHA AEIA “AUA SAEUE 34

A FHED F2) 9 BRuXE AP

FHAT71EB
FEATH LA
a 7 49

2003. 3.

AT A1 AT

» HAY, 2 AAE, ARE AE

& HA, 4T, 1FF, 284, WA, A5G, P,

, A¥E, oHW, AR%, A%e ded 2% A






HIAN 25

o i sl |2001.08.15-2003.05.
FAFYHE Az |4 ﬁzﬂ?% 2/2
FA Y H FSHTFA TN EALY
_AFAdY
AR | A B LAY
> 34 A B WATAA A &4 A
A7
ARNZAT | AsldA Sz FAA FRED 32
g . 56 3 ; AE. 617000 AY
A7 A%5¥ %:;13%141% WE: 21 9 6“04%‘:‘;?‘ 71¢g: 105000 AL
drds gE . 35 o 2T A 72000 AY
e . .
AERAT e i R R Fa 7149 AdFA Y, FULE, o] dA ¥
FAFTFAT | A= A FAF7184
d8addF | d78g: e dd, A&, Fgdd AxAYa 29 E, AES, 3AE
2HATFAHE FA02 AZ4 5003]0p) HaAEs | 118

IR EERVER D
- 3D QSARATE T3] A4 - FAHH 53 FFEAHE YEUE KST150A058&
71802 3 structural modification® & A2 I #HHUYA oxazolidinone 33FEE
47 - gL
- ¥4E A73FES MRSA, MRSE, VRES TFol A-&3te] AAW, 9 %F 4
2 5% PAE AN AL,
2. d7AEZESH

- N 2& oxazolidinone3}FEEL MRSA, S. aureus, S. epidermidis, Enterococci faecali,
E. pyogeness TFo Waix <GEE e}tk 2% KST150A080, KST150A091,
KST150A092, KST150A0935 A7 22 tix E3A<Q LinezolidRt} FTd&Ao] ¢
433 Vancomycin®} FA13lH o]33E-2 VREZF 3] £ <$EE vehd.
3. d7/nEAste F8AY

SAEEOE FYA d7E 53 AT A FEREAS =23y SAEEY
= FFEL V€Y ARHR e WREF  linezolidd] B3] MRSA % VREF
2-4v) A= ¢ ITBHEE 31, AR FFEs A2 linezolid B}
7t de AR $4¥ FEAL ST odLe 97 ABe Poz Ye
drug targeto]l MY 4 e AT FATEE ANE F AT, AF A4F G4 2
AgATe =gl B 2.

G4, SAE s, DA, W3, F4, 84

e
i

4 Q o

. :
(& 574 %) d o] | antibacterial agents, oxazolidinone, piperidinyl, resistance, synthesis, activity

_3_






ko
49
Md

LA Z
WA DA SAE T FAA FRED IS

LAFNEEH L P

FAA 28 L FEO2 A3t A2 WATF v dAUATFY Td EA= AAH
o2 AZEHA FHI Qe Aol 2R A O Z o] EAE sty AsiHe M2 &8
| Fz9} &7 mechanism$ Ad A A 2] Apde] ul$- F28HA A4 o] Ha ok

OxazolidinoneA €31 ¢E L vl olZIEAL AU NMEL SFETZY FYAEA
MRSA, MRSE, VRES #FF° 3] £ €4S Jehllx ith o]& SFE2 dA 3lA
AL H e FAA e g 9 34 2 E Zta 9loH protein synthesis?] 71 7]
A A gAEE sta ok Aol AT o] AE S E N FFH =T
A A7 AEE AR DY EH R k7] A Fol o]ofl thd 7wt AF-£ vl § D3

IL A7782e] ve 2 ¥
-3D QSARATE §3 A -F4= o $58 FT A& VeI AT KSTI50A058< 7|
2o 3 TzHE o) A 2¢ oxazolidinone 3FE S A A - FA3 A=
- A9 A73EES MRSA, MRSE, VRE 5 3o 2831 ofa A4 & HAA8 9+

IV. a4 7
- A} 2-¢ oxazolidinone3} 38 5-& MRSA, S. aureus, S. epidermidis, Enterococci faecali, E.
pyogeness oo WisiA *FE & JEMN Y. 15 KST150A080, KST150A091,
KST150A092, KST150A093%5 A #F &322 t= &<l linezolid Bt} #3840l ¢

8} 31 vancomycin#} f-AH5tH RE E2& VREFF ta] F2 Fag vehgich

V. a7ALETY A Y
SAFAYE FAA ATE Fo) AT F4A FHBAL SEHHOY SASe O
sgge 7129 NBs 1 9 2B linezolidol] ]3| MRSA % VRES o) 248 A5
53 GFYAL Rl AT, AA W FFYS A7 A linezolid BT} ot R A%
9 FREAS S2ANUT 09 2E AT FRHE P02 VL drug targeto] H2F
£ AT SAPRL ANE 5 A3, AT A4E FH L ALATA £20] ALY,

I

xo o

ki3
il






Summary

I. Title

Generation of Oxazolidinone Candidates of Piperidine Series

I1. The purpose and necessity of the project

Along with the increase of resistant strains due to abuse of antibacterial agents, there
exists an urgent need for a new class of antibacterial agents with an entirely different
structure and a mode of action.

Oxazolidinone compounds are a new class of synthetic antibacterial agents designed for
this need, which possesses a simple structure different from other antibacterial agents
currently being used clinically and a unique action mechanism as protein synthesis inhibitor
at the early stage. Up to now, structure-activity relationships of oxazolidinone compounds
have been studied qualitatively but seldom quantitatively.

The purpose of this study is to design and synthesize oxazolidinone derivatives having
a potential activity against resistant strains, such as MRSA, MRSE and VRE, and
establishment of the quantitative structure-activity relationships for oxazolidinone

compounds systematically.

III. Contents and scope of the research
New oxazolidinone compounds were synthesized through the structural

modification of KST150A058 derived from 3D QSAR studies.

All of the new compounds were tested for antibacterial activities.

IV. Results

Four series of new antibacterial agents against MRSA, S. aureus, S. epidermidis, E.
faecalis, E. pyogenes were synthesized. Some of them showed a good activity:
KST150A080, KST150A091, KST150A092 and KST150A093 are superior to linezolid and
comparable to Vancomycin.

V. Future plan

Novel candidates for antibacterial agents were generated by studies on oxazolidinone
antibiotics. Those compounds were 2-4 fold potent than linezolid against MRSA and VRE.
The pharmacokinetic profile of KST150A058 and KST150A080 were comparable to linezolid.
These results may provide a good way of approaching many drug targets and
accomplishing new drug development.
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A1gd  dA7AEIEAY AL
A1Ad e w7

Z718t3 9+ Gram-positive LH/‘é,_—’r‘—‘ 2 oA WAEFY o 8L o8 ALY

FAA S AT dFH  EAE ol ATl Atk qdA  AAHezr
methicillin-resistant  Staphylococcus ~ aureus  (MRSA)",  Streptococcus  pneumoniae®,

Mycobacterium tuberculosis®Zt-2 VAT FEo] Bo] Ueldn Uo. 53] Gram-positive
infectionol] W)t 7174 ZAEHI JAHAZ HFHI YT vancomycindl] AHFJHEE Zte
vancomycin-resistant enterococci (VRE)*9] @&83} Z7} FA471 vlF3 Jx9 HYUe=
FEH B3 57 A,
ol g FAA ] HE N FAe N2 @42 ohth 19459 Penicillino] A
E AHEET AEE ol B FRY FNAE] AT "o #AAAWE A7
A 1 BRRFHA NFEAEE AFEHA gt) Penicillino] X FEAE AEH7 AF
g olF P do] XX o} FF (Escherichin coli) BEE] WAool LAFIYL,
1959\ o] &= penicillinase-producing Staphylococcus aureus ©] TZE Ut I 1959 o
= Shiegella dysentaringe®] wFEZXE A WA (multi-drug resistance)o] F&EH o,
WATF 5 JRAHLE sojuds FAolth
FAA 7L Do F2 ALE %V WATFEL FE Gram-positive (Streptococcal
species and Staphylococcus aureus) 5olQth. 1970dt] penicillino] ths] WAL Yz
Q= Enterococci TFE 19359l  3%EEE 19709  19%E  EolyT,
Klebsiella-Enterobacter@d 5= 0%o14 39%2 Z7HE AT, 1980l el A
FE Coagulase-negative Staphylococci (CNS), Staphylococcus aureus, Enterococcus spp. <}
Candia spp? 5 Wl 7% ERAAT AAE B gkt 25 FAAS o WA
ol 43 FFY dFEZFEH BEHT doH, A AEHES7 Sohgel wet 9
Helol AA7F F0) vhFsiA Wolg Yo sol Ewxos Wi Zrsn Ytk
B FAA Y 55 FAAY WAEAE AARY 8 EFSA o8 Y. 1 F
methicillin-resistant Staphylococcus aureus @< 19613 FFoA EAFHNo O FEE
9] penicillin, penems ¥} carbapenems, fluoroquinolone 5 Ao thdt] WAL Y
iz ok 1980t Fubd ¢k S = flouroquinoloneo] X EA2 ol AMEHAEH
19803t @o] EolM A= MRSAS 80%7} fluoroquinoloned] tha] WAL ey,
199223 9] FAI] o5t MRSAS] 68%7F oAl W4& Ad TFa B3 HAH. 1993
o= oA @AFE vancomycin®] WA T F enterococcit 198919 04%ZA 1993
Wl 13.6%E F7ME AT A oAl WA MRSAFF] E4& Hole AsAZe ¢
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A vancomycin 3}u}gt 2:0]3 It} Enterococci £ T 707t penicillin, cephalosporin,
aminoglycoside?} 722 WA s WS Roln Yot A ol dFEo
ZEE5E A8 AAM e 271A Y FAAE EFH o2 AMESHAY vancomycin®
29k Aol 7}&3dtth. Methicillin-resistant coagulase-negative StaphylococciMRCNS)&
penicillinase-resistant penicillins (methicillin, oxacillinjo] i3l WAL zZt3 gich. CNS
o] XgAc 9A] vancomycin $Ho] 7hgdltt. @y A FE vancomycn® & -8 &
HoFa e AFeth

ol2ig AAAAM AHZE FAAY AFNEe IFFHoth olm WATFEC] ¥
ol AHE FR1 EEY A 3 WS e 7] Wt ddEF £
£ 237 ot A& T2 FEU|AE Ze FPAE A7/ L8 e

2

%}

£ox

A22 JAA Eoko A4AL A

A Tz 9sle] B-Lactam, Aminoglycoside, Macrolide, Quinolone,
Tetracycline ¥ GlycopeptideA| €2 A & & 4 AU}

1. p-LactamA E YA

B-Lactam#A ¥ 3A A= Pencillin, Cephalosporins, Cephamycins, Monobactams<}
Thienamycins 522 o|FojFtt. & 7Y, g7 HYY M4 FL 7 L5 54
£ Zt3 Ae P-LactamAE FAYA| 2 peptidoglycan synthesis€} cell wall synthesis&
AA e E d 28L& Fr}; 12} p-lactamased] o J|EQ B-lactam FAYAE
o] R=3lt51 Qit}t. o]& & Ad3}lr] 93 B-lactamase inhibitor =+ B-lactamased] $HA
& p-lactamA D FAA Aol A=EHIL Ut AE Eo], MRSAFF| th3] PBP-2a
enzymed| %2 affinity® zt3 9lem™ MRSA, penicillin-resistant pneumococcidl) /3&
Vel 1695256 (1-1)7 2 A28 #ele] 2-Arylcarbapenem #E BFEEo] 7N
w3y dor Al Ao A= B-lactamase inhibitorZ sulbactam (1-2)# tazobactam
(13) S& 4883 9ok
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(1-1)

L-695256
O\él/o O\ -0
_N
10, S
CO,H CO.H
sulbactam tazobactam
(1-2) (1-3)

2. QuinoloneA ¥ 3 A

FluoroquinoloneA| @ &A= DNA Gyrase inhibitorZ 283l ZHOoE dejx U
o e B3d 93t Staphylococcus aureuse] 73-%-ol fluoroquinoline®] AU EXE =
type IV topoisomerasez}yl d#HF ) o] Eo|A 9] WAL gyrase?] mutationo]i} efflux
system®] 3}, o AEWe w3 To |Un At ofHF WAL FEST] A
o} Clinafloxacin®, Trovafloxacin®, DU-6859a"¢} 22 3gEEo] A7 /MEHAL, H2
de MEE AEE "5 Abbottoll Al 7L A-867191 HIHII, °] 33FEL MRSA
TF wg A dg 4L Jeilie FAeE RuHJHP S3HE 15 oxime -
aminomethyl 722 7§49 FluoroquinoloneAd 3}3E 24 MRSA$ & Gram-positive
5o sl F& FTEAEE Advn T LGIALeIA RaFYTh
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o) O O
[
N H;CON N N
Hy A
H,

A-867191

H,

(1-4) (1-5)

3. Tetracyclines

Tetracyclines A€ &A= 30S ribosomal subunit] bindingd}2 2 aminoacyl-tRNA
9}9] binding& HHalldle] bacterial protein synthesis® JA|ste F&E o) o] AL
3138 2= chlortetracycline, oxytetracycline®} tetracycline® X33} broad spectrum
< Jehda gle FAA7E A3, 9090 o] EoA Lederle laboratoriesel A& S.
aureus, E. faecalis®} E. colis T i3l &AL AUz &= ¥y 84 179 1-8
& dxEFYT-

TetracyclineZ] Ao i A 2L izl 271X2 2 71"k ¢ A Uk

plasmid X+ transposon-encoded efflux systemo]i} ribosomal protection factor®} ‘I
o2 Hduystn vt 53| ol IAEL Aol W wdste ¢S YEhidT

AA 1-9& efflux proteing AAT ¢ Y& SAFE|TE" 7|FE 9 tetracyclinol] i Ui
AE Ad @54 B8 TR 45EaHAE 2 & Atk FAA 1-82 glycyleyclineA €
2 3stF oz wHIy N2 FX9 FFEZA ribosomal factort} efflux determinant
€ 7R Jde TF didtd 84E Ad A2 geA Uoh o] FHFEES
minocycline, doxycycline, sancycline® 228 3gAlo] EFHE®H™ Vancomycino|u} B
-Lactams Aol Y& Hole FFE s 4 Hole A2 AA 944 A&
Foltm &3] o] MRSAd o3 A& X7 F&3tA &2 A%olth

ot gk N

_16_



(1-6)

N(CH,), N(CH3)2 an
N(CH,)
o __OH (1-9)
(H'“’C)?N\)]\N O,q CONH,
H O I-P O
S OH N(CHs), (1-9)

s ccat

4. Macrolides

Aol M= Clarithromycin, Azithromycin®} Z-& macrolidesA € A A7} AL&-F o
Stty. ©]E2 ribosomeo)] 2835} protein synthesisE A3t HIZA &
calrithromycin®] 11,12-carbonate = A7} WAl U= S. pyogenesol] th3] & 1]
i A9 53] 3-descladinosyl-3-oxo-11,12-cyclic carbamate, clarithromycin -F% |7}
penicillin-resistant ¢} erythromycin-resistant S. pneumoniged] &Ao] the Aol Bz
At @A o2 g FFEES MacrolideAE FAANA {2 AR By U

5. Aminoglycosides

Streptomyces, Micromonospora®} Bacillus 522 ©]Fo]Z AminoglycosidesA & 3}
&2 ribosomese} ZAF 39 protein synthesisE JAst= FAA ST oA INFE
2 Gram-negative TFd 53] £& &7 EHE AU Atk olE F, Isepamicin}
Arbekacin & ¥4 A= MRSA, AMET@ 4] th3]l broad spectrumE zt3 gl
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R R, Ry
HZNEE"{-'B/NH —NHCH;, H
Isepamicin
(1-10)

HO
OH
HO 0
szﬁm HO HQSZE@H
Hgm_m-b NH,
o]

CHOH
(éHz)zNHz

Arbekacin
(1-11)

6. Glycopeptide

GlycopeptideA| @2 = Vancomycin Teicoplanine®} 22 A A7} AlE Fo o
B S. aureus = Enterococci®} -2 Gram-positivedFol]l i3] daddA4 S Yz Ut
o]E°l AN WA EHoZ MZE glycopeptided A ATl JFH et i 2
7hA BEe R AUt AP gtk AR EE screening? fermentationOE 4%
glycopeptide® 2= ZHolm, EAZE WA A FU HE A7z Aol o
HE =¥ 4o I vlx Eli Lilly A3jAle W3 LY2648267 LY333328% 2
SIFEES Adsta Jg» olH FHFEL Vancomycing®] vancisamine sugarE 3
3 g e AFTEL AU, MRSA FF24t ol glycopeptided] WA
o] 2l Entercoccioll W3] uj$- & AL Boly Aoz w1 HYYth Gram-positive
TF W3l ¥ E4& Holn A ABAAAY A77t APHE AE &
A Ao
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A

QoA AFH o]9ol= Oxazolidinoned}dHE, Eystidine, Arginined5 S E o]F |z
peptide3}3HE, Everninomicin, Sch278995 & A4 EobollA MEA #7Z Hue
gEEolth. dA M2 FAA MY o)A narrow activity spectrumE Ztil 1A
U 5L 71E9 A F3 tE action mechanismE 23 9l FAAE /N2ty
ofgt WAFEF EE dANATTA 48 S8 E ved F e HAE dYEAT
OxazolidinoneZ| € 3 3E 3 BoxazomycinA FTEEL HIE o83 FHE 21 e

A

A2E FE FEolth olgd g AFALe] dAA L3 IAPHL e FFoloh

7. Boxazomycin fXZHQ) 7§ MRSA, CRSA$} 22 Gram-positive W/3dF<
anaerobe 7| & T2 A& JHAL v ALE o WAL Utk o] FE
2 ml5 Parke-Davis 3JAlollA 7]&9] FAA AN thFE3 e AFds g MFA &
A" 33 Fxolt.

/

Boxazomycin
(1-12)

g o] 3FEL Actinomycetes G495-1194 EE 8 ZFEZEZA o}lF Z7]d| protein
synthesisE A= Aoz Lz Jut. oA FFESdA F2F WHI:s
benzoxazole®] 5-91%] ¢} 2-9]Xjol] X &g X 3tr]e] Fejo] wet FEFHOZ o]FojHth

8. OxazolidinoneA| € 3}3&

OxazolidinoneZ|® 33HE-L 2-oxooxazolidine”| 272 & 2zt glon 38ty 7271 @
&3}31, protein synthesisE A sjsleg JadAS vepdch gkt 7189 FA4A 9
TEHE AEe A&ridez ZAEE FAFAEE Usde ANEE AACIHh
Oxazolidinone A A= FH 3 dFE o2 MRSA (methicillin-resistant Staphylococcus
aureus, VRSA(vancomycin-resistant Staphylococcus aureus), VREF (vancomycin-resistant
Enterococcus faecium)s& Eqste GAWNAE TF 9 dEE 2 Gram-positived Fo ¢

g ZeAdS YeEdg.
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A2 U ZleE d3
A1d e end 48

Oxazolidinone] 320l FFE4E AUT Joke AL DuPontAlo)d Agog
&R 19873 DuPontAtell Al Dup-105¢} DuP-721¢ §43lg3, DuP-7212 MRSA,
MRSES & X33 Gram-positivedF % o}zl Gram-negative anaerobes9}
Mycobacterium tuberculosiss 2l @Fol] AT AL Y AoxE B HIAUG

V) 0,
] l\)\\ 0y O“s '\)\\O H
Ha \)\/Ng/CHs H3d \/\/NycH3
DuP-721 DuP-105

238y DuP-1057 DuP-7212 UpjohnAlol A AA)E JAHAH L] phase IDA oA 3]
WA SARAZ ehteA 977 o o4 WA Latgich DuP-1053% DuP-721
o] d7ZH#E ¥ oxazolidinone 3}3}Eo| FFEAE Zerte AMEE HIBoE Y
H 479 2742 v3 UpjohnAtE 1996 Linezolid$} Eperezolid® R 13l gt}. o] A
SItEEL  Staphylococcus  arureus (MRSAE  X¥3}), Streptococci®}  Enterococcis
Gram-positived 7o} thdt g &AL vancomycin® H]S5=8}ch. 221} Gram-negative
7o tisix e e 2 48 HYch

o] % Linezolide MNMZE IAAZ n=F HF o= (Food and Drug
Administration, FDA)S. 285 200038 4€¥€o]} F4 59L& wgkt) Linezolide A&
(Zyvox)eke o102 AT, 359 wo] Loz Mg R AH2E #3 FAA |
.

Eperezolid Linezolid
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Al 2 A Oxazolidinone3} &9 &R8713

Oxazolidinone3} &2 =E3 FAL7]AL 7IXE A2 By HUth Proteing® o}
Plzgte] AZE FHeoln, 1 AZ £AME proteing] 7|53 HelE ZAASA ok =
3t bacterial cello] A 9] protein®] AL HEL Y3 A4 Q@ 7Aolt) ProteinFAd-L 30S
9} 50S subunitd]] 2]3]A HEo]A ribosomeo] messenger RNA 181 transfer RNAS
9] initiation factor£3 &7 70S initiation complexE 3FAdlw AP HTr o]
complex7} /o] & w, amino acid’} £x1& o2 AZAEY proteingAio] oA &
H, o]& 3 chain elongation messenger RNA] ¢]3]4] program3}¥ polypeptideE
FA3sAl FY. Oxazolidinoned 3E-2 50S ribosomal subunite] Z338le] initiation
complex2| F43& Wa5tm, webr] proteinPF-L ©f o] FolubA A @tk Protein
el FHeZ A& bacterial cellEL FEF 7)5E FPFA Eiln AT FA =
o}

°]’¢# Z& oxazolidinone FA A 2] Z&7| AL o3 o] Qo)
@ Polypeptide®] elongation &2 terminationo] thalxe | &&0] Qich
@ Protein synthesis®] 7} Z7)d] 94 L& 3}l
® Oxzzolidinone3} &2 30S ribosimed} ZAFs}e], mRNA, fmet-tRNA2} 283},
@ Oxazolidinone3} E-2] 70S ribosomee] AL 7|E3AA 2= thach
® Oxazolidinone3}$H&-2 initiation complexE &} e}

oxazohidinone
inhibitors

Initiation
factors ﬁ
30S & mRNA

fMet-tRNA

mRNA

;. S
708
initiation
508 complex

—— . elongation /\
termination  |a—
cycle S .
elogation

peptide = factors
product

Figure 1. The reaction mechanism-the ribosome cycle
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A3A Fx-2Y BAAT

DuPontr}9] oxazolidinoned] TZ-A @A o] thgt AFZAdes 23 2ol FAE $
ATt

small size substituent
required for activity

the acetamide group necessary for
antibacterial activity

(Xl ©
e

conjugated, strongly &
electron-withdrawing 5-(S)-configuration necessary for
substitutents

antibacterial activity

<SAR of Dupont>

919} 2ol N B vish Zo] Oxazolidinoned 4419 F2-GHBA AFATe ool
2ol 4¥E + Ak

@® 2-Oxooxazolidinone ring?] 5-9]%] (S)-configuration& 3T &Ald] Bo|t).

@ B group2 acetylaminomethyl7|7} x]&Hafjopgt 718 F & activityE HojFt).

® A $1X)= conjugated, strongly electron-withdrawing X &3 d+2 #Ao] F7)se=
RAE B & Aok

@ Phenyl ring®] 34-disubstitutedd wjjo] AL 4-monosubstituted 3 FE uv]£3
AL Bolm 3-94x¢9 X AE small steric bulkd XA o)ojolt BHYZNEHE
2 5 gk
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considerable flexibility in
substitution pattern electro-donating nitrogen

tolerated
\ ]
N)LO
. \\H
@7 \/\,NHAc

/
linezolid: X=0
eperezolid: X = NC(O)CH,OH

strategically located fluorin atom
imparts improved activity to the
phenyl oxazolidinone template

<SAR of Upjohn>

UpjohnAtel T2-24 @A AT o3t

@ Piperazinyl N-9JX]d] acyl, carbamoyl, sulfonyls X&A&E 7}xH 71 £ Fa8
4E& Ye

@ Piperazinyl N-$ %]l cyano, fluoro, methoxy$} & polardt X|&A = alkylX| A B
o FaEhdd FEanE BAY

® Piperazinyl ring®] alkyl X&) o] &40 &2 Xolg HAT

@ Aromatic ringdl] fluorines 3}E9 A7 A Z7Hg oA 742 & 9vE Z
A t}. Single fluorine atom& 3}3HE-2] AA 9 FJFEFAHL AT Folx, A W
TE8EE 7R

® Phenyl ringol] T 3}1}9] fluorine atomE =5+ AA o JFEAHL 4T A
2 F7hste g B & AT YA Ul M e 4FE FA XA

® °] A<d 33¢EEL Mycobacterim tuberculosisgFo] 3l £& 48 Ay Urh

ki

4
otk

ki

e
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Al 1A AF3gE] A4
1. KST150A0582] A4

KST150A058 £ H@AA o]Fojd SAEU=AYE F4A a7+ F Wt F
in vitro AL el &= “’7—,‘__10]2111}. KST150A058-2 X 3}8}= series? 3E AA

+4 Ujohn3|Ale] 813HE-<¢1 PNU-100592¢} PNU-171933 1817 PNU-172576% 7] &
o2 § 4 modeling (QSAR)HH o2 3] = th PNU-100592+= piperazine ring<]
41 X9 hydroxymethylcabonyl7]& 7}z Ut walA amide (-CON<) 2]
bioisostereQl methylene group (>CH=CH<)o] piperidinyl ringell =4 Aty oo
2, Gram YAT ¥ olygl haemophilus influenzae, Moraxella catarrhaliss 3 2-&
Gram SAT dHAME o Z 848 AYe EF2 Hud v de PNU-100592
9} PNU-171933= 4 X]#7]<¢l 3-cyanopyrrole 3} 4-cyanopyrazoleg 7} t).  Simple,
polar, rigid¥t 7£3 EA4& Zte olgdd XNFAIEEL NEL JFEY 7F2EAd =¥
3h5ich. Figure 2 & 38 318 MARPL =4H02 Uehd Aolch

rlr Flo

KST150A058
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PNU-100592

PNU-171933

PNU-172576

Simple structrual group

N

polar substituent

VA

Considerable rigidityj

X=0,8

R' = H, CN, Cl, CHs, [

=NOCHj;, C(OH)CHj, C(OAC)CH,,

o)
2 R N%O
R? = ON, CHg, CO,Et, CHO, COCHg, =NOH, || 2_;0 H
R \)\/NQ/CH:’

CH,CHoNH,, heterocycle ring

new compounds

Figure 2. KST150A058¢] +Z4 A
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2 A2e SAEATE FEASS T2AA

NELE FAZYYE fFEAEY F24AS A d7ARE T FL NS
2 93 KST150A0582] 724 7] ¢} KST150A058 2}24]4 =7 33 SHS V2R @
structural modification®] ¢} 3} A =3} t}. KST150A058-2 piperidine ring®] 43 9] 2
polargl cyanomethylene”] & 7}XH, ulg}r] Simple, polar, rigidd 7238 EA&
AAZJNES N2 SIFEY FREAA N =UsASE £ piperidine rings Xt} 22
sizeE Zt+ pyrrolidine ring® 29} WH$, isoxazolyl tetrahydropyridinyl 2 alkyl
1,2,3,6-tetrahydropyridin-4-yl group2] = ¢, piperidined} cyano group3} alkoxy groupo] ]
A ARE FEA 5o PRAAS B4 A2E SAEYUE FEASY FAE AEHAT
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KTS150A058

g

Considerabile rigidity

Simple
structural

N 0
group ::>‘\C. = \/)" N»\O H
/ Q- \)\/NE/CH3

Polar substituent

n=1,2

!

Ry 0 R, 0
2 Ra 8]
" %Q& NHAc MQI{L&NHAC

R4, Ro = H, CN, CHj, CO,Et R3, R4 = CH3, CN, CI, CF3
b >R COLEt, CONH,, CON(CH),

. 0 RO 0
N NHAG "N NHAC
Rs=CN,CH,CN n=1,2 R6=H,Ac- n=1,2

Figure 3. {28 3¢ E S FX24A
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A24d 3FEd A4

1. F8 FTAEY &4

(7}) N-{3-[3-Fluoro-4-(4-oxopiperidin-1-yl)phenyl]-2-oxooxazolidin-5-ylmethyl}acetamide 2]
84 (Scheme 1)

rzL

A gez el wet 2719 FUEZE coupling® F nitro groupS Pd/C Sf
Z AFR3le £43 gt o] ¥kgolA Key step HIE 2-oxooxazolidine ring® ¥ A
ojt}. FAE [4-(14-Dioxa-8-azaspiro[4.5]dec-8-yl)-3-fluorophenyl]carbamic acid benzyl
ester® A4 E97l dlo|A  freshly distilled THFe| =< -78C& HX3HA
nbutylithiume WA Wolxmal shach T8CAM 15X 9 ws @ F
(R)-glycidyl butyrateZ 7}3lx Ao 2 2 3A17F 52 ¥HEAA 2-oxooxazolidine

ring& FAA A
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d—}) F (- Pr)gNCsz EO>O Ho 10% Pd/C
+
é EtOAc, rt :
N
H

NO,

o) . 0]
E ‘ C"\/ NH, Cbz-Cl, NaHCO4 E : < ) NH—_Cbz
THF r.t.

1)n BuL|(1 .6M), -78°C

1)TsCl, Py
2)(R)- egCIdy| butyrate ECPOI Q \)\/OH 2) H,0

EJO p' \/l\/OTS DMTZZ oC E0>Q Q

Acy0, Py, p-TsOH
10%Pd/C
c)Q \)\/NHAC acetone / H,0O
EtOAc reflux

OOQ oy

)

Scheme 1. Key intermediate ()] &4
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b
9] A (Scheme 2)*
A g2
4stgiet.
CH30N
HO\( NH +
reﬂux
0 ethylene glycol, p-TsOH
t)ﬂ NO,
benzene, reflux

F

Hy(g),10%Pd/C
EtOAc

B

1. n-BulLi, THF, -78¢C

Wi ge} 2709 EAERY couplinge ZHE 9&A & 4

HO\( :N-Q_NO
F

N-{3-[3-Fluoro-4-(3-oxopyrrolidin-1-yl)phenyl]-2-oxooxazolidin-5-ylmethyl}acetamide

32 AR

(COCl),,DMSO,Ei;N
CH2C'2, -78¢C

g/b.@.mz

CbzCl, NaHCO,
THF, r.t.

Q’QQNHCM

MsCl, EtsN
CH,Cly

2. (R)-glycidy! butyrate

Ac50, Py,
10%Pd/C

EtOAc

b

oot

o (0]
@O o
\/l\/OH
NaNg
DMF, reflux

g@ﬁ e

p-TsOH, acetone/H,0
reflux, 68%

"D

(I

Scheme 2. Key intermediate (I[)<] 34
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2. 3}3HE 9] EA

(’h) Wadsworth-Horner-Emmons Reaction®} Knoevenagel Condensation”¢] 2|3t
Methylenepyrrolidinylphenyloxazolidinone (KST150A080, 082~084)<] 3}/3

flo

Wadsworth-Horner-Emmons Reaction-& mild condition 3o A & 48 olefing 34
& e ykgo g2 A ¢ A k. oh%Ek phosphonate &9 252 A Al @ tetrahydrofuran
oA phosphonateE3} potassium fert-butoxidex}2] Wrg-oll <A FAgE LYo

N-{3-[3-Fluoro-4-(3-oxopyrrolidin-1-yl)phenyl]-2-oxooxazolidin-5-ylmethyl} acetamide &
e, olE F Azt FAY BeE AX At JFEL A&

0] H
o) 9 0

\‘\:/\N' N}¥o RRHC-P(OEY), R)\O N>LO
Q \)\/NHAC BUOK, THF ‘Q' \/I\/NHAC
Scheme 3. Wadsworth-Horner-Emmons Reaction

Knoevenagel condensation® tHHE2Z<Ql base-catalysed reactione]t}. Ammonia,
ammonium salts, amine# 9} 159] 4, potassium fluoride, cesium fluoride 5& ©] ¥t
29 Zuj2 ©o] ARHE baseEo|th B AFo A aluminium oxideZ} EHFQ &
S AL-g-¥ o, N-{3-[3-Fluoro-4-(3-oxopyrrolidin-1-yl)phenyl]
-2-oxooxazolidin-5-ylmethyl}acetamide®} malonitrile Z18]31 cyanoacetic acid ester2}¢]

Rhgo g ddhe SEES A}

CN o)
NCCHJ.R
U 2 R"&O\' Nyo
\/\/NHAC A0, "N NHAC
R = CN, CO4Et

Scheme 4. Knoevenagel condensation

(W) Stille-coupling reaction®& %53+ isoxazolyltetrahydropyridine f=A] (KST150A081,
085~091, 095)] &4

Stille-coupling reaction® Pdg Fulg 3} organohalides & triflates$}
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organostannanes 7+9] cross-coupling reaction© & carbon-carbon Z#-& 3 A sl= &3913 ¢l
HHE oot & ATFANA = key intermediate n&
4-Trifluoromethanesulfonyloxy-1-{4-[5-(acetylaminomethyl)-2-oxooxazolidin-3-y1]-2-fluoro-
phenyl}-1,2,3,6-tetrahydropyridine © 2 W&3l o]& 4], [2 + 3] cycloaddition reaction®.
2 4o o8 1A 9§ tributylstannanylisoxazole =X E7 w83l =g 3
FEES A48t

1.LDA, THF/HMPA

O B O,

SnBu,
N'\ I
N-C
WY
\/K,NHAc —_
R = Cl, CN, CHg, CF5, CO,Et Pd,(dba)y CHCl,
= 'y ’ 3 3 ol
CONH,, CON(CH3),, ZnCl,, NMP, PPh,
N THF
0 )J\
v SnBu
4 o R s
. \_nHA
R'=CI,CN

Scheme 5. Stille-coupling reaction

(c}) Trimethylsilyl cyanide9] &) ¥-&- 53t alcohole] FA.
5 A (KST150A092~094)2] FA]

TMSCN<¢] nucleophilic -CN group®] carbonyl attack& %3] cyano groupo2 X
¥ alcoholE 44 95 4 AdYth o] Lewis acid?] Indium bromideE A}£-3)
carbonyl group& activation A|Zt}h 4tad] A¥E TMS7|= formic acide}e] Hlg-o 2
Zte3] olgE o] alcohole AUt
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TMSO

0}
O\‘\js\ﬂ r\)\\o TMSCN, InBrs

n=1,2

HO o
Nc:«t('ig‘V N>¥o
NHAG

Scheme 6. Synthesis of alcohol.

cyanoacetic acid¢}e] &4 -

o

(2}) Phosphorous oxychloride® o]&-3 &34l
decarboxylation reactiong %3+ Alkyl 1,2,3,6-tetrahydropyridin-4-yl =359 &4. &

H J\OH

)
=

L A)(KST150A096~097) 2] 34
3@ electron-withdrawing group¢l cyano groupol| <1743 alcohol2 RE 9] ©5uH-g
A dojyx %Z] , phosphorous oxychloride$} pyridine 7oA A Ho g &

5 237 332 F AU (KST150A096)

mlo

o)

]
HO POCI
OQ&NHAC pyridi:e NC—OQ‘N%/O\/NHAC

NC

Scheme 7. Dehydration reaction
golstA & 1%§} o] 29249 carbonyl
FS-ZA0A €493 &7 decarboxylationo]

Cyanoacetic acid?] 2@ 9] x}¢]
| v, molecular sieveE A}23F & 2] azeotropic

groups} ¥I-g-37le) FEsT 129
A doit B3 FF{EL A o
removal®| 83ttt (KST150A097)

NC

:Q ; > \/\,NHAc Phle. S, hoat \_Ol § > \/\/NHAc

Scheme 8. Dehydration and decarboxylation reaction
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3. 4

il

W
(7} Pyrrolidinyl #2459 34
@

N-{3-[4-(3-Cyanomethylenepyrrolidin-1-yl)-3-fluorophenyl]-2-oxo-oxazolidin-5-ylmethyl}-ac
etamide(KST150A080) <] $4d

0 AN
NC P2
Ob N>\\O (OE), IBuOK J\O\l
§ > A NHAC THF, -78°C, 7hr § > \/'\/NHAC

98%

Scheme. 9. Synthesis of KST150A080

AAFEA oA tBuOK (8365 mg, 14911 mmol)S THF 30 mLej] Fo]i -78C =
WzH3t Aot Diethyl cyanomethylphosphonate (1.35 g, 7.6046 mmol)2 THF 30 mLol
o] HA3] Frpsiz 12417 mEk SFE T
N-{3-[3-Fluoro-4-(3-oxo-pyrrolidin-1-yl)phenyl]-2-oxooxazolidin-5-ylmethyl}acetamide (500
mg, 14911 mmol)& THF (90 mL)o] %o} 147t 5¢ H7pstx 147 B wubsbgch
=5 7kt Wkee FAAX F EOAcE FE3a 54 MgSO2 Ax, F533UT-
EtsNe & F3}A)7] silica gel (230~400mesh)& Al8-3} EtOAc:MeOH (40:1) & column
chromatographyd}li, 533 ¥ EtOAc®} hexaneZ solidifysldd A E 525.7 mg (98%)
< 43U

'H NMR (CDCls, 300MHz), 7.40 (dd, | = 2.43, 2.49, 1H), 7.05 (d, ] = 8.76,
1H), 6.70 (m, 2H), 538 (d, J = 2.37, 1H), 477 (m, 1H), 423 (s, 1H), 4.13 (s, 1H), 4.01
(t, ] = 891, 1H), 376 (t, ] = 7.88, 1H), 3.66 (d, ] = 2.66, 2H), 348 (m, 2H), 2.92 (m,
2H), 2.02 (s, 3H). IR (KBr, cm-1) 2218 (CN), °C NMR (CDCl, 300MHz, 8) 171.69, 166.61,
154.95, 154.84, 151.40, 133.31, 13.20, 133.17, 131.38, 131.25, 117.10, 117.07, 117.03, 116.37,
116.40, 114.80, 114.76, 108.41, 108.06, 91.91, 91.58, 77.89, 77.46, 77.05, 72.40, 56.02, 55.93,
50.04, 49.98, 49.66, 49.60, 48.13, 42.31, 3296, 32.12, 23.40. HRMS (FAB+) Cacld. for
C18H19FN403 358.1441, found 359.1471.

) N-{3-[4-(3-Cyanomethylenepyrrolidin-1-yl)phenyl]-2-oxooxazolidin-5-ylmethyl}
acetamide ] A
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CHg

p0
p- A NHAC THF, -78°C, 7hr Q \/\/NHAc

98%

Scheme. 10. Synthesis of KST150A082

ALEA A +BuOK (133.8 mg, 0.2386 mmol)S THF (5mL)o] =o]il Diethyl
1-cyanoethylphosphonate (214.4 uf, 1.2167 mmol)€ THF (5mL)o} o 3] F7}st
I 3083t wuk & 78T E Wzelyo).
N-{3-[4-(3-Cyanomethylenepyrrolidin-1-yl)phenyl]-2-oxooxazolidin-5-ylmethyl}acetamide
(80 mg, 0.2386 mmol)-& THF (16 mL)oll o 1583t FH7}ela 8AI1ZF B wukst s ol
g 718ty §H8-8 £2AA7 F EOAcE F&81 ¥4 MgSOE AZE, 53t
Silica gel (230~400 mesh)& A}£-3] EtOAcMeOH (40:1)2 column chromatography3}
1, 533 F EtOAce} hexaneZ solidifysle] M4 E 88.0 mg (98%)S LUth

'H NMR (CDCls, 300MHz): 6 7.45 (d, | = 1512, 1H), 7.09 (d, ] = 861, 1H),
6.80 (m, 1H), 6.00 (s, 1H), 4.77 (M, 1H), 4.60 (s, 2H), 4.31 (m, 2H), 4.02 (t, ] = 8.80,
1H), 3.75 (m, 2H), 3.61 (m, 3H), 3.18 (m, 2H), 2.03 (s, 3H), 1.37 (t, ] = 7.14, 3H), IR
(KBr, cm-1) 2218 (CN)

©) N-{3-[4-(3-Dicyanomethylenepyrrolidin-1-yl)-3-fluorophenyl]-2-oxooxazolidin-5-
ylmethyl}jacetamide®] 4]

o
0
O N&"V "o, a0y “CJ\Q
NHAC NHA
40°C, 30min Q\/ ¢

51%
Scheme. 11. Synthesis of KST150A083

N-{3-[3-Fluoro-4-(3-oxopyrrolidin-1-yl)phenyl]-2-oxooxazolidin-5-ylmethyljacetamide (50
mg, 0.1491 mmol)3} ALO; (Basic, I, Aldrich, 200 mg)@ malonoitrile (0.5 g)& E&3t
o 40ToNA 308 uukslHch CHCh &2 F23 ¥ EZ #oFi magnesium
sulfate2 X33 &% the Column chromatography (SiO; EtOAc:MeOH=40:1)2
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Bt YA E 294 mg (51%)S SUTh

'H NMR (CDCl;, 300MHz): §7.48 (dd, J] = 249, 2,58, 1H), 7.11 (d, | = 105,
1H), 6.78 (t, ] = 3.0, 1H), 597 (s, 1H), 478 (m, 1H), 443 (s, 2H), 4.03 (t, ] = 9.00,
1H), 3.74 (m, 3H), 3.61 (m, 2H), 3.20 (t, 2H), 2.00 (s, 3H)

@
(1-{4-[5-(Acetylaminomethyl)-2-oxooxazolidin-3-yl]-2-fluorophenyl}pyrrolidin-3-ylidene)cya
noacetic acid ethyl estere] 4]

o Q CO,Et

o
\1\:/\1 N>L\)O\/ NG~~CO,Et, Al,03 N(:-'&\E>V N}\o
NHAC _j —
RT, 13hr A\ NHAC

50%

Scheme. 12. Synthesis of KST150A084

N-{3-[3-Fluoro-4-(3-oxopyrrolidin-1-yl)phenyl]-2-oxooxazolidin-5-ylmethyl}acetamide
(50 mg, 0.1491 mmol)& ethyl cyanoacetate (5 mL, excess)®} AlLOs; (Basic, I, Aldrich,
58 mg)sh EFHT Aeeld 1BAT wesE . WIRA F B At AolFT,
CHXChLeZ FZ3% % magnesium sulfate2 HZF33 FF5FF ©h2 Column
chromatography (silica, EtOAc:MeOH=40:1)2 £ 2]3led A E(323 mg, 503 %)< ¥
o}
| '"H NMR (CDCl;, 300MHz): §7.45(d, J] = 15.12, 1H), 7.09(d, ] = 8.61, 1H),
6.80(m, 1H), 6.00(s, 1H), 4.77(M, 1H), 4.60(s, 2H), 4.31(m, 2H), 4.02(t, ] = 8.80, 1H),
3.75(m, 2H), 3.61(m, 3H), 3.18(m, 2H), 2.03(s, 3H), 1.37(t, ] = 7.14, 3H)

(\}) Isoxazolyltetrahydropyridine %3 &<

119.:

3

@ Stille Coupling reactiong $]3 Isoxazole =X S92 FA

@b 3-Methyl-5-tributylstannanylisoxazole2] 4]
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OH 1. NUS, pyridine o

le 2. =—SnBu, , Ef3N L) SnBu,
HaC)\H THF, reflux, 1hr Hy

41%

2-1
Scheme. 13. Synthesis of 2-1

Acetaldoxime (100.4 mg, 1.6997 mmol)-2 THF é6mLo] =o°]il, N-chlorosuccinimide
(249.7 mg, 1.8697 mmol)< 7}3c}. Pyridine (14.6 uf, 0.1700 mmol)S 7}3}3L 65 CollA
27+ 5Q wyh, 873§ 39 tributylethynyltin (491.8 uf, 1.6997 mmol)3} Et:N (2483
©l, 20396 mmol)& oF 3% o 7l&]lFm 50 CToA 1A+ wyh FHF3gc) vhe-
o]l 4ZE ¥ EL st vk FEAY|1, EOAcE FEITh FF MgSOE AHE
3 AF 5% F, column chromatography (sillica, hexane : diethyl ether = 50 : 1)3}
o EX3FE (2824 mg, 464 %)S AUt

'H NMR (CDCl;, 300MHz): 66.20(s, 1H) 62.33(s, 3H) 51.56(m, 2H), 51.33(m,
2H), 81.14(t, ] = 8.00, 2H), 80.89(t, ] = 7.26, 3H)

@ 3-Chloro-5-tributylstannanylisoxazole (2-2) % 3-Chloro-4-tributylstannanylisoxazole
(2-3)¢] 4

SOH OH
N NaHCO,, Cl, N°

(6]
NaHCO,, H,0 H 46% (2steps) Cl~ ~Ci

— o
__———SHBU3, KHCO3 Sf?fsnau‘g + Nz /
\ /) \
CH,Cl,, 24hr Cl ol SnBu,
31% 2.2 2.3
(1:0.58)

Scheme. 14. Synthesis of 2-2, 2-3
Dichloroformaldoxime 2] 3$}4]

Glyoxylic acid (40% in H.O, 512 mg, 2.7661 mmol)E 4 mLe] H,O o] Foli,
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hydroxylamine hydrochloride (192.2 mg, 2.7661 mmol)E 7}3}3 19Xt &< A2 A4
ayrgtl. oyl NaHCO; (488.0 mg, 58088 mmol)E HH3] 71t & 2
methylene chlorideE 713l 4 C2 YZAAZIth ®HEE=E 10 Tol3dtzE
Cl gasE FHA T F 2ZolA 3/ % wukd § f715& 240 F89
22 methylene chlorideZ FZ&3lo] ¥3lt}l. Magnesium sulfate2 AZAZ & A58}
i, 0 CAA §ulE Y FF F53] FHAHUE 14 g @Wh)E AT

3-Chloro-4-tributylstannanylisoxazole (2-3)2 3-Chloro-5-tributylstannanylisoxazole (2-2)

o] SFAL

Dichloroformaldoxime(43 mg, 0.3774 mmol)#} potassium bicarbonate (90.6 mg,
0.9058 mmol) & methylene chloride (2 mL)d| o], tributylethynyltin (65.5 wu,
02265 mmol)g 7}3ta 24A17F ¢ HA2ojA e ¥ EE A oFI methylene
chloride2 %2&3%t}. Magnesium sulfate2 ZAZRAIZ] & 731, 53 F column
chromatography (sillica, EtOAc:n-hexane=1:150)3} < 22 33E
3-Chloro-4-tributylstannanylisoxazole (24.0 mg), 3-Chloro-5-tributylstannanylisoxazole
(45.0 mg, total 78%)E AT}
3-Chloro-4-tributylstannanylisoxazole

'H NMR(CDCls, 300MHz) : §8.06(s, 1H), §1.54(m, 6H), 81.34(m, 6H), 81.14(t, | =
8.37, 6H), 50.90(t, ] = 7.26, 9H)
3-Chloro-5-tributylstannanylisoxazole

'"H NMR(CDCls;, 300MHz) : 86.36(s, 1H), §1.56(m, 6H), §1.34(m, 6H), 51.21(t, |
= 8.28, 6H), 60.90(t, ] = 7.32, 9H)
© 5-Tributylstannanylisoxazole-3-carbonitrile (24 94
4-Tributylstannanylisoxazole-3-carbonitrile (2-5) ¢ 4

o SUH OH
H,NOH-HCI N N’
o Nanco, io~ O A e
o H aHCO;, H, 1 H THF, 2hr  CI”"CN
l 30% “OH
— K,CO 0 0
CHCI, 0°C, 4 hr c)‘J z : B
N nou,
93% anyl
2-4 25
(0.96:1)

Scheme. 15. Synthesis of 2-4, 2-5
- 39 -



Chloroglyoxime2] 341

Hydroxylamine hydrochloride (10.68 g, 0.1537 mol)& & (20 mL)o| =9°]31, 40 mL2)
Eo| %<9 NaHCO; (645 g 0.0768 mol)& ﬁij'&] A 7}y8}al, chloral (5.0 mL, 0.0512
mol)& HA3) FH 3tam ALdAM 442 I ¥, 0 TE ¥ZAs3th 20 mLe] £
¢l sodium hydroxide (8.19 g, 0.2048 mol)& < 2587t #7}etx 3083 wukstsch
A Fae AL pH 32 @33 diethyl ether® F%3}1, ¥4 magnesium sulfate
2 AX33 F=39d. dold wrg s i}ge column chromatography (SiO2 bnezne :
hexane : diethyl ether : EtOAc = 20 : 3 : 2)3}lo] E33FE 191 g (30.5%)S LUTh

Cyanoformhydroximoyl Chloride?] 34

A BY7)olA Chloroglyoxime (219 g 17.88 mmol)& THF (10 mL)o]| o],
thionyl chloride (55 mL)& 7}8ta A&olA 1417 4087 wuksich THF9 e
thionyl chloride& evaporation 3}%J5 3 vacuum distillation st =ZF3}AE 506 mg
(24%)E VA

=

5-Tributylstannanylisoxazole-3-carbonitrile (2-4) =
4-tributylstannanylisoxazole-3-carbonitrile (2-5)¢} 34

K:CO; (375 mg 02710 mmol)e CHClL (2 mL)d oz 0 €=z Wz
tributylethynyltin (117.6 1, 04065 mmol)g 7}st1 ALoz &3 1AES wwk
Al 0C2 Wzl th. Cyanoformhydroximoyl Chloride (70.8 mg, 0.6775 mmol)S 2

__'6|:
-3

mLe] CHCLol *o 7psiFa 4A7 Bt mytsigch. #84d F 82 AfFn
CHCLEZ #Z%3a] T4 magnesium sulfateZ dry3tch o] A& FF3tL column
chromatography (5iO,, benzene : hexane = 1 : 7yt
5-tributylstannanylisoxazole-3-carbonitrile (711 mg) =

4-tributylstannanylisoxazole-3-carbonitrile (74.4 mg)g& LAt (total yield 93.4%)

5-Tributylstannanylisoxazole-3-carbonitrile :

'H NMR(CDCl;, 300MHz) : 86.70(s, 1H), $1.57(m, 6H), §1.34(m, 6H), §1.23(t, |
8.58, 6H), 60.88(t, ] = 7.35, 9H)
4-Tributylstannanylisoxazole-3-carbonitrile

'H NMR(CDCl;, 300MHz) : §8.31(s, 1H), §1.55(m, 6H), 51.36(m, 6H), 81.21(t, ]
8.34, 6H), 60.91(t, | = 7.26, 9H)

1

€ 5-Tributylstannanylisoxazole-3-carboxylic acid ethyl ester (2-6)¢] 4
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U 0
NaNO,, HCI
NHHCI N,
e~ H;0, 4hr, tt. EtO/“T OH
!

56%
SnBuy, KoCO N*O
8 T2vs { p SnBu3
DCM, 3hr, rt. EtO
70%
2-6

Scheme. 16. Synthesis of 2-6

Ethyl chlorooximidoacetate®] &4

Glycine ethyl ester hydrochloride (5 g, 35.8218 mmol)& 6 mL¢] E¢] *o]1, conc.
HCl 33 mL)E FHJE & 255 -5 T2 YZ4sHoh 4 mLY & %<2l sodium
nitrate (2.5 g 36.2319 mol)E ¢f 1087+ F7}8la, thA] conc. HC (6.7 mL)E 7Hth
E 7 mLo| ¢! sodium nitrate (4.92g, 71.3043mmol) 1087+ H713 & 408% 5 &=
o mutslgct ¥kE 44 % diethyl etherE A}£3]A F&3t3, F4 magnesium
sulfate® AZ3 F w239t =9 g EJEL ethyl acetate®} hexane-g A}-£-3}
o solidifysld EH3SE 3.0 g (56%)E AUTH

'H NMR(CDCL, 300MHz) : § 8.98(s, 1H), 6 4.40(q, ] = 13.8, 2H), 5 1.40(t, | =

7.14, 3H)

5-Tributylstannanylisoxazole-3-carboxylic acid ethyl ester (2-6)2] ¥4

Ethyl chlorooximidoacetate (100 mg, 0.6598 mmol)S CH)ClL (2 inL) o Holx,
tributylethynyltin (190.9 x¢, 0.6598 mmol)& 713t} KCOs (1003 mg, 0.7258 mmol)<
7Fetn Ao 5AIZHES st BEgZE F 2L VhE HoFan CHC(L o=
%233, ¥4 magnesium sulfate®2 ZAZ3 FEIPY. WHFEFES column
chromatography (SiO,, hexane : EtOAc = 40 : 1)3lo] EF3}3E 2322 mg (81.81%)E
agick

'H NMR(CDCls, 300MHz) : 86.81(s, 1H), 64.45(q, ] = 13.8, 2H), & 157(m, 6H),

5 1.44(t, ] = 6.6, 3H), 5 1.33(m, 6H), 5 1.23(t, ] = 8.29, 6H), 50.92(t, ] = 7.05, 9H)

5-Tributylstannanyl-3-trifluoromethylisoxazole (2-7)¢] 74
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UH

NaNQ,, HCI N*
FsC~ ™ NH,HC! oo e
2% " F30 CI
30min.
SnBu, K,CO N’O
I;C;:;? 23 /“\/>—SnBu3
’ . F3C
2hr

23% (2steps)

2-7

Scheme. 17. Synthesis of 2-7

Trifluoromethylformhydroximoyl chloride®] 3+A

2,2,2-trifluoroethylamnine hydrochloride (500 mg, 3.6895 mmol)S & (1 mL)d =
olx 5TZ ¥zetath conc. HCl (0.33 mL)E HA3) FrpsiFi, & 05 mLd ¢
NaNO; (254.57 mg, 3.689 5mmol)S 7}t o7]d] t}A] conc. HCl (0.66 mL)E &7}
i, E 05 mLe] %<2 NaNO; (509.13 mg, 7.787 mmol)S FH7}3la 22 XA
4 mEkeigd. 'R EFEA ¢ 10 mLe CH.CLE 718t FE38ta, 7
magnesium sulfate® AH8-3te] Hzstn Ax &4 o] o 25 mL7t AA FA A7
3o, A FTES CH LY g0z A

5-Tributylstannanyl-3-trifluoromethylisoxazole (2-7)¢] ¥4

A §43F  Trifluoromethylformhydroximoyl — chloride®] CHxCl, 8§99
tributylethynyltin (640.5 1, 2.2137 mmol)& 7}3}l3, K:CO; (203.97 mg, 1.4758 mmol)E
74Vt A2oA 2417 < gty ES Jtef ¥-82 FFA17)11 CHXLE F&
3ttt ¥ magnesium sulfateZ FAZF F F33}3, column chromatography (SiO2,
hexane : EtOAc = 40 : 1)3l9 E X3 E 220 mg (23%, 2steps)E A AT

'H NMR(CDCl;, 300MHz) : §6.66(s, 1H), & 157(m, 6H), 8 140(m, 6H), b

1.20(t, J = 7.95, 6H), 60.90(t, ] = 7.50, 9H)

@ Stille Coupling reaction-g $] 3t triflate] ¥4

4-Trifluoromethanesulfonyloxy-1-{4-[5-(acetylaminomethyl)-2-oxooxazolidin-3-yl]-2-fluorop
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henyl}-1,2,3,6-tetrahydropyridine (3)2] &4

1.LUA(Z.2eq), 3nr

2.CgH5N(SO,CF3)a(1.12q)
> % T@O§ >—
=O \/j\,NHAc THF/HMPA(30%), -50°C, ‘—’\,NHAc

1.5hr

Scheme 18. Synthesis of 3

A 471 3ol A diisopropylamine (91.94 gf, 0.6560 mmol)E THF (2 mL)d] &9
I =& 0CE YZélar, n-BuLi (145 M in hexane, 4524 1, 0.6560 mmol)& 33
H7 el 51 3080 w258 -50CE Wzeta, THF 7mLet HMPA 2.7mLd] =
<l N-{3-[3-Fluoro-4-(4-oxopiperidin-1-yl)phenyl}-2-oxooxazolidin-5-ylmethyl}acetamide
(100 mg, 02982 mmol)g& 2087+ HAM3] FHrlslHTE 3A7 5 XA wHks 3,
THF 2 mLe] 3921 N-phenyltrifluoromethanesulfonimide (117.2 mg, 0.3280 mmol)& 3
7hsted F31 1A17F 3083 wRtEt gt whgo] AW EE AojF i, EtOACE F23}
o brine @ AT 4 MgSO2 AZ3HT %%z& %, BtNOE £3H117] Si0,8 }
43l column chromatography (EtOAc : MeOH = : DE FEdd AAHE (B3
mg, 37.2%)& I

'H NMR(CD;OD, 300MHz) : 87.46(d, ] = 1458, 1H), 87.11(m, 2H), 85.99(s,

1H), 84.77(m, 1H), 84.11(t, J = 9.00, 1H), 53.81(m, 3H), 83.55(d, | = 4.98, 2H), 83.36(t, |
= 5.6, 2H), 83.30(s, 1H), 62.54(s, 2H), 81.96(s, 3H)
@ Isoxazolyltetrahydropyridine § =3 & <] 314-& $]$ Stille coupling reaction

)
N-(3-{3-Fluoro-4-[4-(3-methylisoxazol-5-yl)-3,6-dihydro-2H-pyridin1-yl]phenyl}-2-oxooxazol
idin-5-ylmethyl)acetamide®] 34

(o] N'o SnBuy Pd,(dba);CHCl, N-O / )\\0
Tfo_@ ,\)L 0 + N ZnCl,, NMP, PPh, | N
A NHAC HyC T
Hy THF, -78°C tor.t.

3days  g6%

Scheme 19. Synthesis of KST150A081
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4-Trifluoromethanesulfonyloxy-1-{4-[5-(acetylaminomethyl)-2-oxooxazolidin-3-yl]-2-fluorop
henyl}-1,2,3,6-tetrahydropyridine (3, 53.1 mg, 0.1098 mmol)E& THF (3 mL)d] =o]i -78
T2 WZsla, 1-methyl-2-pyrrolidone (550 w)E 7} t}. PPhs (23 mg, 8 mol%)$}
Pdx(dba); + CHCl3(2.3mg, 2 mol%)S 7}3it}. 3-methyl-5-tributylstannanylisoxazole (47.2
mg, 0.1318 mmol)E THF (2 mL)o] *<o 7}th. ZnCl; (IM in hexane, 109.8 i,
0.1098 mmol)-g 7}3}3L, 30 C water bathg Al83le 258 FF3 28F §F 229
A 343 nEkstRe wE 947 & EZ AolF EtOAcE AMRdt F&3ta, ¥
MgSOs2 ZAZ3dY FF3 F column chromatography (SiO, CH:Cl: : ethyl ether :
MeOH = 10 : 5 : 1)3le] EH33E 393 mg (86%)2 LUTh

'H NMR(CDCl;, 300MHz) : 68.25(m, 1H), 67.51(dd, ]
7.16(m, 2H), 66.59(s, 1H), 66.41(s, 1H), 84.70(m, 1H), 84.07(t, |
3H), 83.42-3.24(m, 6H), 62.23(s, 3H), 61.83(s, 3H)

218, 245, 1H), §
89, 1H), 83.73(m,

&)
N-(3-{4-[4-(3-Chloroisoxazol-4-yl)-3,6-dihydro-2H-pyridin-1-yl]-3-fluorophenyl}-2-oxooxazol
idin-5-ylmethyl)acetamide 2] 43

2 o Pd,(dba);CHCl S
Tfo_O N»\ 0 + NU ZnCl,, NMP, PPh, o0/ N)\O
N _NHAC nBu, Nag A NHAG
o THF, -78°C to r.. \
3days 93%

Scheme 20. Synthesis of KST150A085

4-Trifluoromethanesulfonyloxy-1-{4-[5-(acetylaminomethyl)-2-oxooxazolidin-3-yl]-2-fluorop
henyl}-1,2,3,6-tetrahydropyridine (3, 22.0 mg, 0.0455 mmol)E THF (1 mL)¢] ol -78
CTE WZz}dlx, 1-methyl-2-pyrrolidone (221 w)& 7}3loh. PPhs (0.94 mg, 8 mol%)$}
Pdy(dba); - CHCl; (0.94 mg, 2 mol%)& 7}3t} 3-chloro-4-tributylstannanylisoxazole
(20.0 mg, 0.0501 mmol)& THF (1 mL)d] x4 7}3t}. ZnClh (1 M in hexane, 45.5 wi,
0.0455 mmol)& 7}3}3L, 30 T water bathE Al&3le] L& FZ3] 28F & 429
A 397 mEkeAn. whE @FE F EE HlojF i EtOAcE ARSIt FE31a, R
MgSO2 X3} F33% £ column chromatography (SiO2, EtOAc : MeOH = 30 : 1)
&t Z33E 178 mg (B%)S IYTh

'H NMR(CDCl, 300MHz) : 833(s, 1H), 67.44(dd, J
7.01(m, 2H), 56.44(s, 1H), 86.33(m, 1H), 54.76(m, 1H), 84.01(t, |

2.70, 2.70, 1H), &
9.90, 1H), §3.73(m,
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3H), 53.65(m, 2H), §3.36(m, 2H), 52.53(s, 2H), 51.96(s, 3H)

&
N-(3-{4-[4-(4-Cyanoisoxazol-5-y1)-3,6-dihydro-2H-pyridin-1-yl]-3-fluorophenyl}-2-oxooxazoli
din-5-ylmethyl)acetamide2] 4

K W Pd,(dba);CHCl CN 0
O + I N= 0]
TD‘O N>L g\j\s ZnCl,, NMP, PPh, 7 N»\
§ > NHAc nBu 04 NHAc
Q\’ N 8 THF, -78°C to . \/\’

3days  91%
Scheme 21. Synthesis of KST150A086

4-Trifluoromethanesulfonyloxy-1-{4-[5-(acetylaminomethyl)-2-oxooxazolidin-3-yl]-2-fluorop
henyl}-1,2,3,6-tetrahydropyridine (3, 35.0 mg, 0.0724 mmol)E THF (1 mL)o] =o]i -78
T2 Y2433, l-methyl-2-pyrrolidone (352 )& 7}tk PPhs (1.5 mg, 8 mol%)%}
Pdz(dba)s - CHClz (1.5 mg, 2 mol%)< 7} t}. 3-cyano-4-tributylstannanylisoxazole (30.0
mg, 0.0796 mmol)S THF (1 mL)o] %< 713ty ZnClz (1 M in hexane, 72.4/4, 0.0724
mmol)& 7}33, 30 T water bathE AM&3te] 22& H43] &dFE F 424 3¢
b agkstye vk $d & B2 AojFiL EtOAcE AMgste] F&33, F4 MgSOs
239 FZ3 ¥ column chromatography (SiO; EtOAc : MeOH = 35 : 1)3}¢]
A3 EFE 280 mg (91%)2 AATh
'H NMR(CDCls, 300MHz) : 88.55(s, 1H), 67.44(d, ] = 14.10, 1H), §7.07(d, | =
84, 1H), 56.98(t, ] = 9.00, 1H), §6.57(s, 1H), 56.38(m, 1H), 54.76(m, 1H), 54.02(t, ] =
9.00, 1H), 83.78(m, 3H), 83.63(m, 2H), 83.36(m, 2H), 82.55(s, 2H), 62.02(s, 3H)

&
N-(3-{4-[4-(3-Cyanoisoxazol-5-y1)-3,6-dihydro-2H-pyridin-1-yl]-3-fluorophenyl}-2-oxooxazoli
din-5-ylmethyl)acetamide®} 34

O_ _SnBu, Pdy(dba)CHCl;

v 0

THF,-78°C tor.t.

3days  s58%

Scheme 22. Synthesis of KST150A087
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4-Trifluoromethanesulfonyloxy-1-{4-[5-(acetylaminomethyl)-2-oxooxazolidin-3-yl]-2-fluorop
henyl}-1,2,3,6-tetrahydropyridine (3, 62.5 mg, 0.1292 mmol)E THF (1 mL)e] =o]i -78
CTE 4733, 1-methyl-2-pyrrolidone (630 )& 7}3lth. PPhs (27 mg, 8 mol%)<}
Pdy(dba); - CHCI3(2.7 mg, 2 mol%)E 7} t}. 3-cyano-5-tributylstannanylisoxazole (45.0
mg, 0.0796 mmol)& THF (1 mL)o] =9 7}38ty. ZnCl; (IM in hexane, 129.2 u,

0.1292 mmol)& 7}3}31, 30°C water bathE Al&3ldd £ & FH3 28HFE T 42944
3¢z wRHEGTh Wg 942 F EE AoF3 EOAcE AME3tY FEsta, FF

MgSO,2 =3ty FZ53 £ column chromatography (SiO. EtOAc : MeOH = 40 : 1)
st EA33E 320 mg (58%)E A

'H NMR(CDCl;, 300MHz) : 87.48(d, ] = 16.20, 1H), 67.01(m, 2H), 56.79(s,
1H), 56.50(s, 1H), 66.25(m, 1H), 84.79(m, 1H), 54.05(t, ] = 9.00, 1H), 63.88(s, 1H), o
3.79(m, 2H), 83.65(m, 2H), 63.36(m, 2H), 562.86(s, 2H), 52.04(s, 3H)

N-(3-{4-[4-(3-Chloroisoxazol-5-yl)-3,6-dihydro-2H-pyridin-1-yl]-3-fluorophenyl}-2-oxooxazol
idin-5-ylmethyl)acetamide 2] 34

v N'o SnBu, Pd,(dba),CHCl; °
] + [/ (0]
To—¢ r)\ )\j ZnCl,, NMP, PPh N_/ N»\
O A\ NHA . 2 ? N. N NHAC
THF, -78°C to 1.t
3days 52%

Scheme 23. Synthesis of KST150A088

4-Trifluoromethanesulfonyloxy-1-{4-[5-(acetylaminomethyl)-2-oxooxazolidin-3-y1]-2-fluorop
henyl}-1,2,3,6-tetrahydropyridine (3, 40.3 mg, 0.0834 mmol)E THF (1 mL)d| Fo]x -78
T2 W¥Z3li, 1-methyl-2-pyrrolidone (450 ()& 7}3th. PPhs (1.8 mg, 8 mol%)%}
Pdx(dba); - CHCl3(1.8 mg, 2 mol%)-& 7}3lt}. 3-cyano-5-tributylstannanylisoxazole (36.0
mg, 0.0917 mmol)E THF (1 mL)o] &< 7}l ZnCly (1M in hexane, 834 uf, 0.0834
mmol)& 7}3}3, 30 T water bath® A3l 258 T3 $HE ¥ ALdA 3%
2 R e 9 ¥ B2 AolF FOACE AMEse $283, 4 MgSO,
2 Ax3ld ¥%$ F column chromatography(SiO; EtOAc : MeOH = 40 : 1)3}H &
HB3E 189 mg (52%)E AUt
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'H NMR(CDCl;, 300MHz) : 87.48(d, ] = 1620, 1H), §7.01(m, 2H), 86.79(s, 1H),
56.50(s, 1H), 56.25(m, 1H), 54.79(m, 1H), 54.05(t, ] = 9.00, 1H), §3.88(s, 1H), 53.79(m,
2H), §3.65(m, 2H), 53.36(m, 2H), 52.86(s, 2H), 62.04(s, 3H)

N-(3-{3-Fluoro-4-[4-(3-trifluoromethylisoxazol-5-yl)-3,6-dihydro-2H-pyridin-1-yl]phenyl}-2-0
xooxazolidin-5-ylmethyl)acetamide$] &4

O ST Pd,(dba);CHCI, F.C e
TDO@-N)\O N l ZnCl,, NMP, PPh, ° m N)\\ 0
THE, -78°C tort. h Si \/\’NHAC
3days 52%

Scheme 24. Synthesis of KST150A089

4-Trifluoromethanesulfonyloxy-1-{4-[5-(acetylaminomethyl)-2-oxooxazolidin-3-y1]-2-fluorop
henyl}-1,2,3,6-tetrahydropyridine (3, 50.5 mg, 0.1111 mmol)& THF (1 mL)oj] =o]3 -78
T2 Yz}sta, l-methyl-2-pyrrolidone (540 w)E 7}3ith. PPh; (23 mg, 8 mol %)<}
Pdy(dba); - CHCl: (2.3 mg, 2 mol%)-& 7}3lt}h. 3-cyano-5-tributylstannanylisoxazole (48.5
mg, 01111 mmol)& THF (1 mL)o] %< 7}t ZnCl: (IM in hexane, 111.1 4,
0.1111 mmol)& 7}3}3, 30 C water bathE A&l 258 FZ3] LF F 429
A 34z mutsch whe $A & 22 AoFI EtOAcE AHEste FE8ta, F
MgSOs2 AZ3e 5%F & column chromatography(SiO; CHxCl, : MeOH = 40 : 1)
3] EA313HE 193 mg (52%)E LA

'H NMR(DMOD, 300MHz) : 8827(m, 1H), 87.53(d, J = 147, 1H), §7.29(s,
1H), 67.20(m, 2H), 54.73(m, 1H), 84.11(t, | = 84, 1H), §3.82(s, 1H), 83.73(m, 1H), §
2.61(s, 2H), 51.85(s, 3H)

2=
e

Q)
5-(1-{4-[5-(Acetylaminomethyl)-2-oxooxazolidin-3-yl}-2-fluorophenyl}-1,2,3,6-tetrahydropyri
din—4—yl)isoxazole-3-carboxylic acid ethyl ester®] ¥4

SnBu, Pd,{dba),CHCl, E10,C o
Tfo_Q + N I ZnCL,, NMP, PPh, N/ N)\O
; > \/K/NHAC EtO N A NHAC

THF, -78°C to r.t.

3days 61%

Scheme 25. Synthesis of KST150A090
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4-Trifluoromethanesulfonyloxy-1-{4-[5-(acetylaminomethyl)-2-oxooxazolidin-3-yl]-2-fluorop
henyl}-1,2,3,6-tetrahydropyridine (3, 53.4 mg, 0.1109 mmol)& THF (1 mL)o] o] -78
C& W¥7z}3li, 1-methyl-2-pyrrolidone (540 )& 7}t PPhs (23 mg, 8 mol%)$}
Pdy(dba); - CHCl; (23 mg, 2 mol%)S 7}3lt}  Ethyl-5-tributylstannanyl-3-isoxazole
carboxylate (48.0 mg, 01110 mmol)S THF (1 mL)o] =4 7}td. ZnCh (IM in
hexane, 110 x£, 0.1100 mmol)& 7}8}1, 30 C water bathE& Al&3le] L5 & F43] &
HE T A2 397 aukstgnt Be 83 3 B2 Ro)F 1 EtOAcE AMgslo =
313, 4 MgSO.2 HZEsY ¥%§ & column chromatography (SiO. EtOAc :
MeOH = 50 : 1)3l] EA33E 33.7 mg (61%)E AYTh

'H NMR(CDCl;, 300MHz) : §7.48(dd, ] = 240, 240, 1H), §7.11(d, ] = 9.60,
1H), 86.98(t, ] = 8.70, 1H), 66.73(s, 1H), 66.59(s, 1H), 56.20(m, 1H), 54.80(m, 1H),
4.45(q, ] = 7.20 1H), 54.06(t, ] = 8.70, 1H), 3.86(s, 1H), 53.73(m, 2H), 53.38(m, 2H), &
2.66(s, 2H), 62.05(s, 3H), 8145 (t, ] = 7.2, 3H)

@
5-(1-{4-[5-(Acetylaminomethyl)-2-oxooxazolidin-3-y1]-2-fluorophenyl}-1,2,3,6-tetrahydro-pyr
idin-4-yl)isoxazole-3-carboxylic acid ethyl esterZ HE Amide3dS 3 Amidation

reaction.

@b
5-(1-{4-[5-(Acetylaminomethyl)-2-oxooxazolidin-3-yl]-2-fluorophenyl}-1,2,3,6-tetrahydropyri

din-4-yl)isoxazole-3-carboxylic acid amide2] T4

&)
H,NOC

(9
\_J o aq.NH,OH, NH,C! N/ N}LO
m : N>L NHAc MeOH 80% "L \/‘\/NHAC

E10,C

Scheme 26. Synthesis of KST150A091

5-(1-{4-[5-(Acetylaminomethyl)-2-oxooxazolidin-3-y1]-2-fluorophenyl}-1,2,3,6-tetrahydropyri

din-4-yl)isoxazole-3-carboxylic acid ethyl ester (17.5 mg, 0.0370 mmol)& methanol (3

mL)o] =o]3 NHOH (28% in water, 500 ¢, excess)®} NHiCl (50 mg, excess)& 7}3l

T AN 21NzZHEE ket W 942 ¥ methanols 5 AAS T CHLlL

2 = F BE AoFYUth 47132 Bstd 4 MO A=ES $5F F

column chromatography (SiO; CHxCl : MeOH = 20 : 1)3ld EF35E 131 mg
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(80%)E Ltk

'H NMR(DMSO, 300MHz) : 88.09(s, 1H), §7.80(s, 1H), 87.49(dd, ] = 1.5, 1.8,
1H), §7.16(m, 2H), 86.82(s, 1H), 86.71(s, 1H), §4.69(m, 1H), §4.07(t, | = 8.70, 1H), §
3.76(s, 2H), 83.69(m, 1H), 82.55(s, 2H), 62.05(s, 3H),

@
5-(1-{4-[5-(Acetylaminomethyl)-2-oxooxazolidin-3-yl]-2-fluorophenyl}-1,2,3,6-tetrahydropyri
din-4-yl)isoxazole-3-carboxylic acid dimethylamide 9| ¥4

v
(CH3)NHHCI, InBry K,CO;  (HaC)oNOC

O
3

Et0,C

Scheme 27. Synthesis of KST150A095

5-(1-{4-[5-(Acetylaminomethyl)-2-oxooxazolidin-3-yl}-2-fluorophenyl}-1,2,3,6-tetrahydropyri
din-4-yl)isoxazole-3-carboxylic acid ethyl ester (35 mg, 0.0741 mmol)¥} Indium bromide
(26.3 mg, 0.0742 mmol), potassium carbonate (350 mg, excess), 7L2]3l dimethylamine
hydrochloride (100 mg, excess)& ¥4 methanol (30 mL)ol| o3 A&oX 24X+ F
b ks TH HES ¢E ¥ methanold EF AASIE CHLCLE A% B2 AoF
Atk F71EFE sl &4 MgSO2 AZ3tY 5% ¥ column chromatography
(SiOz, CH:Cl> : MeOH = 20 : 1)3}s] X33 220 mg (63%)E AU

'H NMR(CDCl;, 300MHz) : 87.46(dd, | = 243, 237, 1H), §7.10(d, ] = 8.79,
1H), 86.96(t, ] = 9.03, 1H), 66.68(s, 1H), 66.47(s, 1H), 65.99(m, 1H), 84.77(m, 1H), &
4.03(t, ] = 891, 1H), 83.84(s, 1H), 83.76(m, 2H), 83.36(t, ] = 5.64, 2H), 83.31(s, 3H), &
2.63(s, 2H), 82.03(s, 3H)

(th) Trimethylsilyl cyanide] 213 €k-3- 53 alcohol®] FA.
@

N-{3-[4-(4-Cyano-4-hydroxypiperidin-1-yl)-3-fluorophenyl]-2-oxo-oxazolidin-5-ylmethyl}ace
tamide 9 A
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@
N-{3-[4-(4-Cyano-4-trimethylsilanyloxypiperidin-1-yl)-3-fluorophenyl]-2-oxo-oxazolidin-5-y1
methyljacetamide®] ¥4

o=©\‘ ’\}o " TMSCN, InBr3 TMSO>O Nyo H
: \)\/NB/CH:’ CH,Cly, 0°C NC : \/K/N CHs
88%

41
Scheme 28. Synthesis of 4-1

N-{3-[3-Fluoro-4-(4-oxopiperidin-1-yl)phenyl]-2-oxooxazolidin-5-ylmethyl}acetamide (250
mg, 0.7156 mmol)¥} InBrs (25.4 mg, 0.0716 mmol)2 CH;Cl; (30 mL)dl Fojir 0 TE
Wz}s}il, trimethylsilyl cyanide (4294 wi, 3.2202 mmol)& ¢ 587+ A3 FH7g £
AEEEIPTE 3A12F & InBrs (254 mg, 0.0716 mmol)#} trimethylsilyl cyanide (143 4,
10724 mmol)& © 7}sjF 0 CTollA 38412 §< AWttt W3 &2 F &< 7}l
AOIFT CHCLE %3 slo] %4 MgSO4® Alsl AZ# ¥ ¥339ch Column
chromatography (SiO2, EtOAc : MeOH = 40 : 1)3lo] =3 E 2822 mg (88%)E €
At

@
N-{3-[4-(4-Cyano-4-hydroxypiperidin-1-yl)-3-fluorophenyl]-2-oxooxazolidin-5-ylmethyl}ace
tamide] $+A

TMS&Q N>L 0 H formic acid H&Q ,\)\ v H
Ni \)\/NQ/CH3 § ohr > Ni \/'l\/NycH3
78%

Scheme 29. Synthesis of KST150A092

N-{3-[4-(4-Cyano-4-trimethylsilanyloxypiperidin-1-y1)-3-fluorophenyl]-2-oxooxazolidin-5-y1
methyljacetamide (280.0 mg, 0.6242 mmol)oll formic acid (2 mL)E 7}sta AL4A 2
AZrEet wEkstdth. Rotary evaporatoro 4| formic acidE& =5 A AL &%
EtOAcZ =9 % isopropyl etherE AF£3] solidifydlelFn F83] AolFo] HHIF
E 183 mg (78%)E AUt}

'H NMR(CD:OD, 300MHz) : 67.50(dd, ] = 24, 24, 1H), §7.13(m, 2H), &
4.83(m, 1H), 84.13(t, ] = 8.70, 1H), 83.80(q, J = 6.30, 1H), 83.56(d, ] = 4.8, 2H),
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3.03(m, 2H), 62.21(m, 2H), §2.033(m, 2H), §1.97(s, 3H)

@

N-{3-[4-(3-Cyano-3-hydroxypyrrolidin-1-yl)-3-fluorophenyl]-2-oxooxazolidin-5-ylmethyl}ace
tamide] A4

@
N-{3-[4-(3-Cyano-3-trimethylisilanyloxypyrrolidin-1-yl)-3-fluorophenyl]-2-oxooxazolidin-5-y1
methyl}acetamide 2] 34

9 T™MSO o

(o)
t)N 0 y TMSCN, InBrg NCJE)\‘ '\)LO .,
\)\/NQ/CH:; CH,Cly, 0°Cto R.T. \)\/N CHs,

46%

4-2
Scheme 30. Synthesis of 4-2

N-{3-[3-Fluoro-4-(3-oxopyrrolidin-1-yl)phenyl]-2-oxooxazolidin-5-ylmethyl}acetamide (50
mg, 0.1491 mmol)# InBrs (52.9 mg, 0.1491 mol)& CHCLZ %91 ¥ (10 mL)o] =olx
0CE WZslay, trimethylsilyl cyanide (119.3 uf, 0.8946 mmol)& HH3] FH71$ ¥ 10

WHkslY Ao &8 MAL T wurEHth NaHCO; 3 5848 78] wt
< 48y, 28 718 HojFn CHLhE FF 3t 74 MgSO4E AMEs] 1x@
55

39 . Column chromatography (SiO,, EtOAc : MeOH = 40 : 1)3l9 5313}

@

N-{3-[4-(3-Cyano-3-hydroxypyrrolidin-1-yl)-3-fluorophenyl]-2-oxooxazolidin-5-ylmethyl}ace
tamided]| A4

0

HkOH "

t\@a?{ b@&
58%

Scheme 31. Synthesis of KST150A094
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N-{3-[4-(3-Cyano-3-trimethylsilanyloxypyrrolidin-1-yl)-3-fluorophenyl]-2-oxooxazolidin-5-y1
methyl}acetamide (30 mg, 0.0690 mmol)e] formic acid (1 mL)E 7}3t3 A2 A 24]
EG wYkElr}. Rotary evaporatoro 4 formic acid®E 2% AAZZ column
chromatography (S5i02, CHxCl; : MeOH = 20 : 1)3l9 EXFTE 145 mg (58%)& &
At

'H NMR(CD;OD, 300MHz) : 87.40(dd, | = 2.64, 249, 1H), §7.08(m, 1H), 86.76(t, |
= 9.6, 1H), $4.83(m, 1H), §4.76(m, 1H), 84.08(t, ] = 8.79, 1H), 63.92(d, | = 2.61, 1H), &
3.76(m, 1H), 63.30(m, 2H), 52.46(m, 1H), 62.34(m, 1H), 61.96(s, 3H)

(h) X189 1,2,36-tetrahydropyridine §= 352 &4

@
N-{3-[4-(4-Cyano-3,6-dihydro-2H-pyridin-1-y1)-3-fluorophenyl]-2-oxooxazolidin-5-ylmethy1}

acetamide 2| A

O O

HOO ,\)\0 POCIH 0
NC : \)\/ NyCHS pyridine ; \)\/ NB/CH:;
30%

Scheme 32. Synthesis of KST150A097

N-{3-[4-(4-Cyano-4-hydroxypiperidin-1-yl)-3-fluorophenyl]-2-oxooxazolidin-5-ylmethyl}acet
amide (60.0 mg, 0.1594 mmol)€ pyridine (1 mL)o] =o]xx 0 CTE Y3 F,
phosphorous oxychloride (93.7 1, 1.004 mmol)S HH3] FH7PFx 108 my
244 31 FL PPk vk 942 F EL v HeERES
CHCl, 2 FE3Ach. F2F &Yg FF MgSOE A3 =g F F
Column chromatography (SiO, EtOAc : ethyl ether : MeOH = 10 : 10 : 1)3} &3
3}3HE 17.0 mg (30%)E LUt

'H NMR(CDCl;, 300MHz) : &(s, 1H), 87.46(dd, | = 2.70, 2.70, 1H), 67.16(d, ] = 8.7,
1H), 86.93(m, 1H), 86.69(s, 1H), 86.31(m, 1H), &4.78(m, 1H), 84.03(t, ] = 8.70, 1H),
3.72(m, 5H), 63.26(m, 1H), §2.51(s, 2H), §2.03(s, 3H),

@
N-{3-[4-(4-Cyanomethyl-3,6-dihydro-2H-pyridin-1-y1)-3-fluorophenyl]-2-oxooxazolidin-5-yl

methyljacetamide 9] 3A]
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0 NC/TUH O
\)\/NE/CHS PhMe, MS, 105°C \)\/NZ(CH:;

Scheme 33. Synthesis of KST150A096

N-{3-[3-Fluoro-4-(4-oxopiperidin-1-yl)phenyl}-2-oxooxazolidin-5-ylmethyl}acetamide(30
mg, 0.0859 mmol)$& toluene (3 mL)ol] = o]3. cyanoacetic acid (8.04 mg, 0.0945 mmol)
< 7}3lo}. Molecular sieve (4A, 100 mg)S ¥ F 105 TolA 1A17F < wdtsl Ao
NHCO; 23 #8943 7t8 ¥8& T2 B2 AFE F #75E& 3o &
MgSO,& Al83] AZF F =31 Column chromatography (SiO, EtOAc : ethyl
ether : MeOH = 10 : 10 : 1)3}4t}. EtOAc$} diethyl ether® A}&3) solidifydle -2
AAE diethyl etherZ FE3] Mo|Fo] EX33E 150 mg (A7%)E LU

'H NMR(CDCls, 300MHz) : 67.46(dd, ] = 243, 247, 1H), $§7.16(dd, ] = 1.75,
1.76, 1H), 86.94(t, | = 9.10, 1H), 56.37(m, 1H), 6591(s, 1H), 54.03(t, ] = 8.98, 1H), &
3.79-3.63(m, 5H), 83.26(t, ] = 5.55, 2H), 63.12(s, 1H), 52.30(s, 2H), §2.03(s, 1H), *C
NMR(CDCl;, 300MHz) CDCls, 300MHz), §171.58, 157.49, 154.80, 154.22, 136.40, 136.27,
133.26, 133.12, 126.65, 124.07, 119.83, 119.78, 11742, 114.34, 114.30, 108.10, 107.75, 94.29,
72.34, 49.65, 49.61, 48.09, 48.04, 42.30, 35.71, 33.22, 29.13, 25.42, 23.50,

_53_



A 3 A g8 A3 (Minimum Inhibitory Concentration(ug/mf ))

No in vitro MIC(ug/mt)
Strain Linezol Vanco~| KST  KST  KST _ KST
id  mycin |150A058 150A080 150A081 150A082

1. S. aureus 6538p 0.5 0.5 0.25 0.5 2 1
2. S. aureus giorgio 1 1 0.5 1 2 2
3. S. aureus 77 0.5 1 0.5 0.5 1 1
4. S. aureus SA011 1 1 0.5 1 2 2
5. S. aureus SA015 1 1 1 1 2 2
6. S. aureus 29213A 2 1 1 1 4 2
7. S. aureus Smith(13709) 1 1 1 1 4 2
8. S.aureus™® 241 0.5 2 0.5 0.5 2 1
9. S. aureus ™® K311 1 2 1 1 2 2
10. S. aureus™® K364 1 0.5 1 1 2 2
11. S. aureus ™® K367 1 0.5 1 1 2 2
12. S. aureus '® K372 1 0.5 0.5 1 2 2
13. S. aureus ™® K283 0.5 1 0.5 0.5 2 1
14. S. aureus ™® AMRAO1-12| 1 0.5 1 1 2 2
15. S. aureus '® K392 1 0.5 0.5 1 2 2
16. S. epidermidis Q004 0.5 1 0.25 0.5 1 1
17. S. epidermidis Q027 1 0.5 0.5 0.5 2 2
18. S. epidermidis Q033 0.5 1 0.5 0.5 1 1
19. S. epidermidis M} 887E 1 2 1 1 2 2
20. S. epidermidis ™® RO05 0.5 1 0.5 0.5 2 1
21. S. epidermidis ™ RO25 1 1 0.5 0.5 2 1
22. E. faecalis 29212A 2 4 1 1 4 4
23. E. faecalis EFS004 2 1 1 1 4 4
24. E. faecalis V4 2009 2 >64 1 1 4 4
25. E. faecalis '™ or2 2 64 1 1 2 4
26. E. faecalis '™ 2035 2 >64 1 1 2 4
27. E. faecalis '™ 2167 2 >64 1 1 4 4
28. E. faecalis '™ 2168 2 >64 1 1 4 4
29. E. faecium " * 2006 2 >64 1 1 2 2
30. E. faecium V*"* 2055 2 >64 1 1 4 4
31. E. faecium '*® 2153 2 >64 1 1 2 2
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in vitro antibacterial activities against bacterial strains(2)

No Strain KST KST KST KST KST KST
. 150A083 150A084 150A085 150A086 150A087 150A088
1. S. aureus 6538p 8 16 2 1 2 8
2. S. aureus giorgio 16 16 4 1 2 16
3. S. aureus 77 8 16 2 1 1 8
4. S. aureus SAQ11 16 32 8 2 4 16
5. S. aureus SA015 16 32 4 2 4 16
6. S. aureus 29213A 16 32 8 2 4 32
7. S. aureus Sm‘tzgl?’m 16 32 4 2 2 39
8. S. aureus MR 241 8 16 2 1 2 4
9. S. aureus MR K311 16 32 4 2 2 16
10. S. aureusM® K364 32 32 8 2 4 16
11. S. aureus MR K367 32 32 8 2 4 16
12. S. aureus ™R K372 32 32 8 1 4 16
13. S. aureus M} K283 16 16 4 1 2 8
14. S. aureus ™® AMRI‘EOI" 32 16 4 1 4 8
15. S. aureus MR K392 32 32 8 1 4 16
16. S. epidermidis Q004 4 8 2 0.5 1 8
17. S. epidermidis Q027 4 16 4 1 2 16
18. S. epidermidis Q033 4 8 2 1 1 8
S. epidermidi
19, o CPIAETIIAIS T geE 8 32 8 2 4 16
S. epidermidis
20. \r RO05 8 16 4 1 2 8
S. epidermidis
21. g RO25 4 16 4 1 2 8
22. E. faecalis 29212A 16 32 8 2 4 64
23. E. faecalis EFS004 16 32 8 2 4 32
24. E. faecalis V** 2009 16 32 8 2 4 64
25. E. faecalis /™" or2 16 32 8 2 4 32
26. E. faecalis '™ 2035 16 32 8 2 4 32
27. E. faecalis '*" 2167 16 32 8 2 4 32
28. E. faecalis '™ 2168 16 32 8 2 4 32
29. E. faecium ™% 2006 16 16 8 2 4 32
30. E. faecium '*# 2055 16 32 8 2 4 32
31. E. faecium '®® 2153 16 16 8 2 4 32
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in vitro antibacterial activities against bacterial strains(3)

No. Strain 1902089 1097000 150A001 150A002 1504093
1. S. aureus 6538p >64 8 0.5 0.5 1
2. S. aureus giorgio >64 8 1 0.5 2
3. S. aureus 77 >64 4 0.5 0.5 0.5
4. S. aureus SAO011 >64 32 1 1 2
5. S. aureus SA015 >64 32 1 1 2
6. S. aureus 29213A >64 4 0.5 0.5 0.5
7. S. aureus Smith(13709)| >64 16 1 1 2
8. S.aureus™® 241 >64 4 0.5 0.5 0.5
9. S. aureus™® K311 >64 32 1 1 2
10. S. aureus "™ K364 >64 32 1 1 2
11. S. aureus™® K367 >64 32 1 1 2
12. S. aureus ™ K372 >64 32 1 1 2
13. S. aureus ™ K283 >64 16 1 0.5 2
14. S. aureus™® AMRAO1-12| >64 16 1 2
15. S. aureus ™® K392 >64 16 1 1 2
16. S. epidermidis Q004 >64 4 0.5 0.5 0.5
17. S. epidermidis Q027 >64 8 1 0.5 1
18. S. epidermidis Q033 >64 3 1 0.5 1
19. S. epidermidis “® 887E >64 16 1 0.5 2
20. S. epidermidis "® ROO5 >64 8 1 0.5 1
21. S. epidermidis ™® R025 >64 8 1 0.5 0.5
22. E. faecalis 29212A >64 16 1 1 2
23. E. faecalis EFS004 >64 3 1 1 2
24. E. faecalis "™ * 2009 >64 16 1 1 2
25. E. faecalis '™ or2 >64 16 1 1 2
26. E. faecalis '™ 2035 >64 16 1 1 2
27. E. faecalis V™" 2167 >64 8 1 1 2
28. E. faecalis '™" 2168 >64 16 1 1 2
29. E. faecium V¥ #* 2006 >64 8 1 1 2
30. E. faecium ¥*"# 2055 >64 8 1 1 2
31. E. faecium **® 2153 >64 8 1 1 2
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2. Pharmacokinetic parameters

T E AY¥EE F Linezolidi o} t] & ol MIC(ug/mt) #& 7= R 7HA9 3%

E& 93} pharmacokinetic ¥4& 2830

Compound KST150A058 KST150A080 KST150A092 KST150A094
AUC (pg*min/mé) 97.04 209.08 - -
Tmax (min) 30 30 - -
Crmax (18/mé) 0.56 1.30 - -
T2 (min) 314.13 367.69 - -

Holyt A FFTAL 7R KSTI50A0587 KST150A080 = #14
pharmacokinetic ¥XdH% wj$ JIF AHE BHHPew, 53] KSTI50A0802
KST150A058K.c} AR £& A7 g B F1 ok

o} ¢] A3} KST150A0583%} linezolid & pharmacokinetic analysis 2 70| o}

plasma concentration of oxazolidinone-derivatives

1.8

—~@-— linezolid
1.6 4 ~O— KSTO058
—y— KSTO024

1.4 4 —7— KST036

1.2 4

0.8

0.6

concentrationig/mi)

0.4

0.2

0.0

Time (hr)
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Single dose pharmacokinetic parameters for oxazolidinone antibiotics in male rats

Compound Linezolid KST150A058 KST150A024 KST150A036
AUC (ﬂg*min-/mﬂ) 6.807 4.2398 0.565 0.283
Trmax (min) 05 0.333 0.167 0.167
Crnax (ug/ml) 1.321 1.389 0.263 0.165
Tz (min) 8.139 3.093 2111 1.317

Each compound was dissolved in 50% PEG solution and orally administered to rats

at a dose of 15mg/kg.

KST150A058-2 Linezolide} $AFS Axeol 2o A#E Uelhlgd. o ZAasz s
Bl KST150A0809] pharmacokinetic analysisZ#}7} linezolid B.t} wj-$¢ & & 7IAe
AL vlusled & 4 o

A 44 JEGd= F=A FA4

A A WA (multidrug-resistant)- & Y 2@ LA T F71E Q3 71E FA4A ] &
A A EAA H3dth methicillinresistant Staphylococuus aureus(MRSA),
Staphylococcus epidermidis(MRSE), vancomycin-resistant enterrococci(VRE), penicillin,
cephalosporin-resistant streptococci 52| 783 WAL Ad AT &3z &
FAA 9 EEol A= AEAA NEL Helo FAA Baxo] BEAe) Fxlof
A HFHA VRES] A tglR¥9 Z$ o2 FAAdE WS 7He] Bx =HYx,
VREd g€ 839 XARgo] 35% dolrtm Jdvke Hurt Hx ok =3 g2
F5<9 MRSA isolates7} Vancomycinod|AlX 2 Z4A4E¢ Yehlz ot EE3 3¢
vancomycind| A= WAL Ad o]& nu} vancomycin-intermediates strainsg}l EEj H

ddol vFH ENAM HAHJT. 3] vancomycin X FH-E oFF o] 3 FAld
A fF&A8el  Felddh a3y vancomycind]  ©&  ZAEIT WAL AW

vacomycin-resistant S.aureus B Yol WAHIT Yo vancomycind ThE FA A7}
o] glem HEZ &5 e FUAR AARAT Y7] W& ol tig WATY &
e Aoz ¥ + Atk ol 2aol AoiHy) JANE AZe WyIAE 7
A AED 38 Z8A Y Badol FUsT itk SAEEL a2F % A
4 FasEe AU APAE BHolth Fig 104 ¢ & Y5 LABUTEAY G
A& 7129 FAA Y b2 YWAIAL AU o] AL 505 ribosomal subunitel] A
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gHoz Agstd x7] TlHgo)A ute glo} E ¢ o)A (bacterial translation)g &
HHog Wit o]y SEF WAVIH WEd SAE YA FAAe &Y
At axhf A (cross-resistant)o] Qitke & FHE 71X th Phamacia & Upjohn
& EgH9 SAR(Structure Activity Relationship)g 3| eperezolid(PNU-100592)s}
linezolid(PNU-100766)- 723} 4 c}.

. iy
O T
F N\_i, NHAc \—&NHAC

Eperezolid Linezolid

Fig. 1 qEHQ A&t =A $4A

olgd EZL in vitrodt in vivodlA S. aureus(MRSA), S. epidermidis(MRSE),
enterococci(VRE) 59| AlZolAl £23% IFUYANTES 839 He HYoA ZAEY
FREHE BAFUT linezolide olv] F&FHUoH, od w2 fe= 7€ SA
A FAARCD 6% Y ZET IHEFHE AD EFE AL A8 71E
234 A& Linezolid 729 2z FF9 dg ¢ EA4L Hostn anzd XEAE
=dsto Fdstdoh

Electron-donating nitrogen
Atom well tolerated and ofen
improves safety profile

N-Aryl group required for activity

f?:;:s:ﬂgrna: ° I\/N * 5-(S)-Configuration
ituti necessary for
substitution pattern antibacterial activity
Fluorination of phenyi
ring often improves "’ H o
antibacterial
N

activity / efficacy
H ‘ CHy

C-5-acylaminomethyl group
essential for good activity

Linezolid

Fig. 2 Linezolid®] 7+ % 7 &9 44
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Fig. 3% Linezolid 7} ¥-&9] th§ SARF tjdd XA S =6ty F=4E st
3 ARE H2EFOEA Fojd digdd 42& Jehd adelh olf] B f&4
7h A E H2EHT £ ZHE YU E o8 71X SAEEYE fEAV 2R
HAT. A 71€9 linezolidg WA T vF Hold BAL MAEsy] A% 77 a2
3 o] FAAI 9lom, linezolid T=& 71&9 FAA Y w72 AA7M= 2o WA
= Ad o] ¥AE e AAH ALAL AFE T AT A=A I
AA e ATED ol = e WAVIEE 7H N2E FAAY sdel AAE Ty
3ttt Fig. 404 HolXo] Atzeide A 72& 49 & Yoz 723z 2
FE A NEL A =Yo] A=F ATk

b-ing C-ring

R/ \\ B-ring
N /\N \\ A-ring

ML
\_-&NHAC

Fig. 3 SAIE 2 H e A dut7x9 £

HA A-ringd Bringd 7|&9 A7 ZAH LAZYYEe] AEE 71H9 FYAE FE
st B4y ez AYm ojol & Fo FFolw Axingd] oM g ofulol=g o2
Ag712 AT d7AH F AEolrio|=9 B2t In vitoZdH7}t HoltA T In vivo
LA ZHAEA A7) HA Axingd B SAEFYER vl QsErEQ
AE Ad FI, ASddE, ololaSAEUT Y Jog HaE AEdY &Y &
AFEE Y= v F9E 4 ASo] ZEHYoH, Bringd] A¢ E2dU9 X ¢
TFE T HsE A= AU XA b 28 AES A} =9E BB
o] C¢} D-ringo|t}. o]d] $E& A, Bringg 71203 3l phenyl(Bring)e] 4% x|
o 13 o}971g =9t g dEolulol=y) JEdent 2L tYd olujoj=A
g A@VNE M SPES A L T4 dE AAAFIMIOE S9 F F A
o2 JE 7teAdo]l & FR N5 AFPEL EEdte AL EXE d7san
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(A7 8]

1. N-[3-(4-Amino-3-fluoro-phenyl)-2-ox0-oxazolidin-5-ylmethyl}-acetamide 2] &4
Az SAEATEA FAAS HATFZA SAEYYED 1 Yo solAaA Asd
FAolrtol=F SRR Bo] e SAEATEA] FEAS FAFLA BA A
d7]9] 49 A 134 ofe g 7}z F2E Scheme 17 22 WHo 2 FAAT

FD\ BnNH,, DIEA B"'HND\ Ha, 5% PYC B“—HND\
F NO,  CHsCN, 90°C F No,  THE.RT E NH,

2

2

1 97% 90%

Cbz
Coz n-BuLi, Et;N N

Cbz, N,N-dimethyl aniline B “/NI:L (R)-(-)-glycidyl butryrate B ]@\ O
RT F NH-Cbz -78°C F NJ(O
3 4 ‘\Q/OH

78% 2%

a) MsCl, NEt; MC Ch
b) Potassium phthalimide, HaN

acetonitrile, 90°C B o Pd/C, H, I:L 0
= NS SN A

c)Hydrazine monohydrate

MeOH, 80°C ‘\Q/
5 \\(’NH Ac 6 NHAC

d)acetic anhydride, pyridine
AT 53%(a+b+c+d) 7%

HdolRlg Cbz 2 BE5n HF DA A Pd/CE o83t ERFHoz sty ¥
e TEE 1R olVE I SAEYdE fEAE S T .
34-Difluoronitrobenzenes oA EUo|EZ Zujoi DIEAE Y3 33| 4H X9
fluorinecl] benzyl amine& A& A 37E 1& AAL UERVIE HFFUWE °l&
3 12 ofvl el 29 FFEE TEIL ORIVIE CbzE o] &3] 247 3xfolulst 23bo}
oz X33l 39 3P ES FASAY. -78C oA n-BulLig ©]&3}o] deprotonation
& ¥ (R-(O-glycidyl butyrate F7H5x Aeold #EAA ST 713 4
H SFES FAY. Fo|=FA IFL mesylate EE  tosylatedtil potassium
phthalimide© 2 X]$3}31 hydrazineg ©]&3] 13} olvle g X]&3 & pyridine E£2)3}
o] acetic anhydrideZ o}A|go}rlol=& 7} 5 3FPEL wE1, Pd/CE CbzX 38
23olRl 712 12olRlo 2 BUst HE ZE SHUE 62 AU

N
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2. AFEolntol=A ZAEEHY = FFE FA
Scheme 16| A AojA 3 3HE 62 scheme 29} Zo] th3gt sulfonyl chlorideA 3 E

pyridine &3l A ¥k3-3l] HAG FE&E 7a-7de] HEoIvfo|=A FFES EUTH-
Zt Qo)A FFE-L silicagel column chromatography A A3t} MIC B A~E3IG T

o)

H2N:© o R—g—CI \g HN
F NJ% NJ%
‘\Q/NHAC Py T \\Q/NHAC

6 7a-7d
R=Ph(93%), Tol(30%), CF3(43%), CH,(55%)

Scheme 2 A Eolulol= X5 LAZEUE FEA A
3. EAY=A SAEIdE AFEY Y
7k dEde AgE sAEdYE SEe 34
Scheme 1014 @0z #FE 62 4-Chloro-butyryl chloridest Acetone §vialol A wHg

ANA & £E2 8Y APES & F UNTh o]F oA dergelM FE7]d KOH
g o838 HEdey s /1Y SAEAUE SFE 82 63%9] F&E BEAUL

oW aRases sl

Na2003 Acetone, RT
NHAC - or Pyridine \\Q/NHAC

8
N
oW
EtOH, RT F NJ%

Scheme 3 &&= Xgd SAEZFYYE FEA &4

. G3E A8 AR ABYUEA SASATEY FA

HEded ABVNE Y37 Y& WA FJEEHdE g A FFol=EA VI A
H 53& HEVIZ A 9 Scheme 294 w3 Zo3ld 3}01‘:5"] &7 7}
7l 4-Chloro-2(or 3)-hydroxy-butyryl chloride E2# wgA# HAEZIPdE HL HEY
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SR SLELe) Byl §UX @; 80| Wop ofdl Scheme 45} 2ol HEeT)
woll o=Vt ABY BAE 22EAZ S FAAAT. WA sol=2A]S
AWSAO =D, WAB ot =R Westd HYE 102 FIHL, HEE 63 MCEo)

oA MeAICl Y3 ALoA HHSA)A go] TAHE ] FTFE NS 28 46%2 AY
o S#¥E 10& 78ColAM nBulLiz ¢F: L7} olmpo]=7]e] protong A AsI:
p-TsClR i Ao 1247 whg-ato] {8 128 AU SHFE 128 Pd/CY F22
benzyl7|& AAsE HEet)=gd sjo]=E2A)7]7} X388 FE FFPE 132 AU
OH OBn
Ag,0, BnBr
Qe 8
/ -

10

0OBn

H.N o Me,AICI, N, HO~~FN o
L —— TR0

MC, RT
NHAc 11 \\&,NHAG

10 6
n-BuLi, p-TSCI BnO-Cﬁ 46%
THF, -78°C D\NJQO

NHAc
12
0 32%

Pd/C. H, HO—CS
T —— 0
Ethanol, RT Q
F N4

‘\‘—NHAC

13
32%

Scheme 4 B-3to]=5A HEeTE ABY ASYdE FEAY B

H,N o Me ,AICI, N , HO Z_HN o
e LS, e IO
\NHAC B8no 15 \\‘,NHAC

-
IS
-]
o]
IS
0N
&

p-TSCI, E13N o
MC, reflux F D\NJ(O
\\&NHAc
HO 16
PA(OH),C, H, tﬁ 52%
—————— o
Ethanol, RT I:L
F N4y

85%

Scheme 5 a-3l0| =24 HEHE B SASYTE FEA] A4
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oA zZkeFs] A E Scheme 49 YO Z BUX O STRE XFH slo|=EA] o]Ld]
RTZ2 A¢d 334E H Scheme 59| Wy 2 FJEete afiAol 2zt SR Fef9
ARNE 71 SFES FESHT. 2LV 8" 2D o8 g AEA=
ol Wgo] 7h5sly olg F¥ uao HFES FA A4Z4e MICHZE Fo2H
AgFREZE LA 3o
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(43 ¥4

1. Benzyl-(2-fluoro-4-nitro-phenyl)-amine&] ¥4 (1)

ol EvelEdY 12mio] 34-difluoronitrobenzene(0.7m¢, 6.29mmol)E =< F DIEA(1.64
m¢, 9.43mmol)9} benzylamine(0.82m¢, 7.54mmol)E Y3 WFSA|ZATE 2wl 2o A] 90T
E oA v AIFE Feog Yyhdto oAl 1641 T v AdE sl
of ddotAElc]lER Aed £ wrye JARNAZE TEHIAL A dEolAEHER
AoFdg. ofds FIE 7Ad5=3dt3a 5% EtOAc/HexaneZ  silicagel column
chromatography2 A A3 & t}A] 5% EtOAc/HexaneZ A Z2A st EHIJEL &
97%=2 AUt

'H MMR(CDCl;, 300MHz): & 7.91(m, 2H), 7.36(m, 2H), 6.63(t, J= 853Hz, 1H), 5.09(s,
1H), 4.48(d, J=5.02Hz, 2H)

2. N-Benzyl-2-fluoro-benzene-1,4-diamine2] ¥43(2)

194 LojF Benzyl-(2-fluoro-4-nitro-phenyl)-amine(lg, 4.06mmol)S THF(150m¢)9] =
1 & 5% Pt/C(0.2g)& 21 Parr hydrogenatorodl X 6A)7F wH-g-A|ZTH AdlolE TE
qdHRE T3 FuE AASNL dAXE AREFIA z'oi%l“ﬂﬁﬂi EASFES &
90%(0.8g) 2 AQcH.

'H MMR(CDCl, 300MHz): § 7.28(m, 5H), 6.55-6.30(m, 3H), 4.26(s, 2H), 3.38(s, 2H)

3. Benzyl Beniyl(4-99benzyloxy)carbonyl)amino)-2—ﬂuorophenyl)carbamate9] FA(3)

2 A @oj™ N-Benzyl-2-fluoro-benzene-1,4-diamine(0.38g, 3.70mmol)-2 THF)| =<l
% Dbenzyl chloroformateg ¥ 3 N,N-dimethyl aniline& 231 4087t 0CAlA ¥E-§-A]7]
LA TA 17X whE & & eSStk MCs A7k IN HCZ W zol 3
W AolE F ThA

NaHCO; fdqog HMojFth MgSOo: 2 #AFxddy IF #AYsFHsn 10-15%
EtOAc/Hexane silicagel column chromatography® A A3t} EH3FES £& 78%=
At

'H MMR(CDCl;, 300MHz): § 7.33-7.16(m, 17H), 6.83-6.79(m, 2H), 5.15-5.12(m, 4H),
4.10-4.08(m, 2H)

4. Benzyl-[2-fluoro-4-(5-hydroxymethyl-2-oxo-oxazolidin-3-yl)-phenyl]-

carbamic acid benzyl ester®] 34(4)

38 E 3(14g)S A 7)FH3td THFY| 30]1 -78ColA4 n-BuLi(1.81m¢, 1.6M in hexane)

2 M3 #H7FEHE § AIZE 7HEE w2 A7 & (R)-glycidyl butyrate(0.42g) 3027 A

1 3 A7k gTh @ Az ThA] WHgAl ¥ HL0E LEE WA HHA F AN
B3l T WHS-E S 20mie] ¥ 3} ammonium chlorideZ quencho}_ﬂ o ol A g o]

E, ¥3} ammonium chloride®} & ¥ A 288y &390 =53 {7122

NaClg 4o 2 HolFE F MgSO.2 AZzdRste ZHIFES & 72%2 AU

'H MMR(CDCl;, 300MHz): § 7.47-7.02(m, 13H), 5.15-5.13(m, 2H), 4.78(s, 2H), 4.59(m,
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1H), 3.85(m, 3H), 3.62(dd, J= 12.6Hz, 6.6, 1H)

5. {4-[5-(Acetylamino-methyl)-2-oxo-oxazolidin-3-yl]-2-fluoro-phenyl}-benzyl-

carbamic acid benzyl ester®] 34i(5)

a: 494 dojA 33E4(0.71g, 1.58mmol)E NEt3(0.48mi, 3.47mmol)9} MC(25me)ll ¥
& Methane sulfonyl chloride(0.16m¢, 2.05mmol)E Z7}3l3 0ColA ¥HE A|Zt)h 458
Zr wRketa jEE-E-g B3 NaHCO; 9oz HMolF 1 tha] NaCl2 A ojF3 MgSO,
E dzoFstn Y BF3 ZHIAFES 58 3%(086g)2 AU

'H MMR(CDCl;, 300MHz): § 7.50-7.04(m, 13H), 5.15(m, 2H), 4.86(m, 1H), 4.81(s, 2H),
4.49-4.36(m, 2H), 4.08(t, J=9.15Hz, 1H), 3.89(dd, J=9.15, 6.32Hz, 1H), 3.08(s, 3H)

b: oA FoA FFE 5a(052g)F  acetonitrile20ml)@3  potassium
phthalimide(0.546g) & H7Ist4th ¥H3ES 95ToA 48A1ZHEQt uHigt & Aoz
Bzsta Huyyes IAYAES AT o MEUCEERZ tA] & HoETh A4 E
R F AdEEEn 21 FYEELE 05% MeOH/CHCL.Z  silicagel column
chromatograpy 2 B A|sle} & 87% =2 EFHIFES AUTH

cfelA fojA  phthalimide(0.85g, 1.47mmol)3}ES WEHEo] o] hydrazine
monohydrate(0.075g, 0.073mmol)E #7}3lGth EFE-L 80TlA 543 F wH-E-A 7]
I AL 2 YZIAFH Y 16A17HEQ 204 ¥HE A7l ¥ 3% sodium carbonate(25me)
F8dS Yy FEtOAcE 3¥ 2235)q 48 87%= ZAFHFEL AQch

'H MMR(CDCl, 300MHz): 5 7.51-6.91(m, 13H), 5.3, 5.14(2s, 2H), 4.79(s, 2H), 458(m,
1H), 391(t, J= 8.70Hz, 1H), 3.76(t, J= 8.34Hz, 1H), 3.05(dd, ]J= 13.71, 3.93Hz, 1H),
2.88(dd, j= 13.71, 543Hz, 1H)

d:fol A dojd 3 ?}.’g 5¢(0.26g)&- 0C pyridineo] 23 Acetic anhydride(2.8m)E 7}
SHal 18AIZFESE Aol A wEEA AT E3 odolAHo|ER FEISIA T EtOAcE 3
M #2313 MgSO«2 AzxH# dtn ZAEFH3At FHES CHCL/MeOH(20:1)2
Silicagel column chromatography =3l & 90%(0.26g)2 AR

'H MMR(CDCls, 300MHz):  7.48-7.01(m, 13H), 523, 5.14(2s, 2H), 4.80(s, 2H), 4.70(m,
1H), 3.93(t, 9.04Hz, 1H), 3.68(dd, J= 9.02, 6.98Hz, 1H), 3.43(m, 2H), 1.95(s, 3H)

6. N-[3-(4-Amino-3-ﬂuoro—phenyl)-2-oxo-oxazolidin-S-ylmethyl]-acetamide9] 343 (6)
glol A QoA FFE 5(2.381g 4.84mmol)L ethanol(150me)s) B3 10% Pd/C 05g< =
7} &3 parr hydrogenatorol A} 7.5A17FE¢t wkg3lgct 0.1gel 10% Pd/CE ¢ ¥
¥ 15717 ¢ HEEAIZ Y. wheEE & celiteE o3l AL AYFEH3 MeOH=E
AR & 77%(01g)E AF EHIFEL AU

'H MMR(DMSO, 300MHz): 8 823(t, J=5.70Hz, 1H), 7.29(dd, J= 13.55, 242Hz, 1H),
6.95(dd, J= 8.6, 2.24Hz, 1H), 6.76(dd, J= 9.89, 8.74Hz, 1H), 5.04(s, 2H), 4.65(m, 1H),

4.65(m, 1H), 4.01(t, J= 8.95Hz, 1H), 3.64(dd, J= 8.98, 6.43Hz, 1H), 3.38(m, 2H), 1.84(s,
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3H) Pc NMR(DMSO, 75MHz): 170.82, 155.09, 149.24, 133.72, 133.55, 128.51, 128.45,
116.88, 116.80, 116.06, 116.03,107.79, 107.48, 72.18, 48.56, 42.33, 23.30

7. N-[3-(4-Benzenesulfonylamino-3-fluoro-phenyl)-2-oxo-oxazolidin-5-ylmethyl]
-acetamide_Q] A (7a)

AelA Lol FEFE 6(0.05g 0.187mmol)S pyridine& vl 3ol Al benzyl sulfonyl
chloride(0.04g, 1.1eq.)& Y3 A9A 127 7FF ¥WHg-A]Zl & IN HCl# €2 &332
ZEEST ¥ Acetonitriled] %<1 F st CHCL &L o83 FE3ix
MgSO2 Az o3 & & CHCl/MeOH (20:1)Z silicagel column chromatograpyE 3
Ajgt] & BrE FHHGFEL ATk

'H MMR(DMSO, 300MHz): & 10.12(s, 1H), 8.28(t, J=5.55Hz, 1H), 7.76-7.26(m, 8H),
475(m, 1H), 4.11(t, J= 9.0Hz, 1H), 3.74(dd, J= 9.0Hz, 654Hz, 1H), 3.45(m, 2H), 1.87(s,
3H)

8. N-{3-[3-Fluoro-4-(toluene-4-sulfonylamino)-phenyl]-2-oxo-oxazolidin-5-ylmethyl}
-acetamide 9] ¥4 (7b)

7a9] WY o2 637 Toluene sulfonyl chlorides} WH-S-AlH EA3I}FES & NW%E 4
%At

'H MMR(DMSO, 300MHz): § 9.98(s, 1H), 8.21(t, J=6.01Hz, 1H), 7.58-7.19(m, 3H),
4.70(m, 1H), 4.06(t, J= 9.99Hz, 1H), 3.67(dd, J= 9.01, 6.57Hz, 1H), 3.41(m, 2H), 2.36(s,
3H), 1.82(s, 3H)

9. N-[3-(3-Fluoro-4-methanesulfonylamino-phenyl)-2-oxo-oxazolidin-5-ylmethyl]
-acetamide®] ¥4 (7c)

7a9] WP o2 63} methane sulfonyl chlorided} ¥H3-Al7#H EHJFJES & 55%F &
At

'H MMR(DMSO, 300MHz): & 9.51(s, 1H), 8.24(t, J= 545Hz, 1H), 7.61-7.27(m, 3H),
4.73(m, 1H), 4.11(t, J=8.82Hz, 1H), 3.73(m, 1H), 3.41(m, 2H), 3.15(s, 3H), 1.83(s, 3H)

10. N-{4-[5-(Acetylamino-methyl)-2-oxo-oxazolidin-3-yl]-2-fluoro-phenyl}-4-chloro
-butyramide®} ¥4 (8)

7a9t 2 W = Acetonef 1o A NayCOsE ¥ 3FE 63} 4-chloro-butyric
chlorideE Wr3-A1H FA3AES & 86% 2 AU

'H MMR(DMSO, 300MHz): 5 9.52(s, 1H), 8.02(t, J= 5.54Hz, 1H), 7.56(t, ]= 8.87Hz, 1H),
7.34(dd, J= 1325, 229Hz, 1H), 6.98(m, 1H), 450(m, 1H), 3.88(t J= 892Hz, 1 H),
3.50(m, 3H), 3.19(t, ]=5.41Hz, 2H), 1.82(m, 2H), 1.61(s, 3H)

11. N-{3-[3-Fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl]-2-oxo-oxazolidin-5-ylmethyl}
-acetamide 2] ¥43(9)

oA FoAX FHIFE 8(0.02g, 0.054mmol)E FHFE 6 (1.0eq)# ek FojolA
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KOH(1.5eq)E& ¥ i1 A20A 1hr ¥h-3-A171 2 ZALFE3 F CHChLY E3}NaCl484 3
2 Zt7t 2W¥ FE&3l MgSO&2 HZE 93 3lar CHCl/MeOH (10:1)2 silicagel
column chromatograpy® FA|3ld & 63%E ZHIFES LA

'H MMR(DMSO, 300MHz): 5 829, J= 5.60Hz 1H), 7.65-7.36(m, 3H), 481(m, 1H),
419(t, J=9.27Hz, 1H), 3.78(m, 3H), 3.48(t, J=5.44Hz, 2H), 2.50(t, 8.17Hz, 2H), 2.22(m,
2H), 1.89(s, 3H)

12. 4-Benzyloxy-dihydro-furan-2-one2} $+43(10)

(5)-(-)-B-Hydroxy-vy-butyrolactone(0.2g, 1.96mmol)& MC-Eujslo] AgO(I)(0.45g, 1.1eq)z}
BnBr(0.37g, l.leq)2 YW1 42dA 6A)17F wFgAIZl & celited ¥ 31 ZAYEZFHeIT
Hexane/EA(41)2 silicagel column chromatographyX Al & 64%2 EXH3}TE
(10)S LA

'H MMR(CDCl;, 300MHz): § 7.33(m, 5H), 4.52(s, 2H), 4.34(m, 3H), 2.64(m, 2H)

13. N-{4-[5-(Acetylamino-methyl)-2-ox0-oxazolidin-3-y1]-2-fluoro-phenyl}-3-
benzyloxy-4-hydroxy-butyramide(11)8] 43

120] Mo g o]z 3HFE 100.0lg 0.052mmol) Me2AICI(0.014g, 0.052mmol) MC
st Gl X7 ¥EAI T 3 FE 6(1.0eq)E MCo| Zo] 0CAA A7}
gtk OhA] 20X 6417 WH8-A171 & pH 7 phosphate buffer solution® 2 3|1 &
2 AM#Est F3 NaClz oA A2 F MgsOuz Adx9asta Agssst +
CHCl3/MeOH(15:1) silicagel column chromatograpy2 A A3l EXIFES & 46%
2 4k

'H MMR(DMSO, 300MHz): § 9.76(s, 1H), 8.27(t, J=5. 79Hz, 1H), 7.79(t, 8.90Hz, 1H),
757(dd, J=13.22, 2.30Hz, 1H), 7.25(m, 6H), 481(m, 1H), 4.72(m, 1H), 457(dd, J=32.30,
11.80Hz, 2H), 4.11(t, 9.08Hz, 1H), 3.89(m, 1H), 3.72(dd, J= 9.03, 6.52Hz, 1H), 3.51(t, J=
527, 2H), 342(m, 2H), 2.61(m, 2H), 184(s, 3H) °C NMR(DMSO, 75MHz): 170.85,
170.62, 154.88, 152.97, 139.84136.56, 128.88, 128.23, 128.06, 125.79, 125.74, 122.32, 122.15,
114.18, 114.16, 106.43, 106.13, 78.41, 72.48, 71.93, 63.73, 48.08, 42.23, 23.29

14. N-{3-[4-(4-Benzyloxy-2-oxo-pyrrolidin-1-yl)-3-fluoro-phenyl]-2-oxo-oxazolidin
-5-ylmethyl}-acetamide(12)¢] 34

139} WrHo 2 dojd FFE 11(0.1g 0.218mmol)S THF %2 F AZ7|F3oA &
T -78CE @F ¥ n-Buli 3eqE ¥ X 30E7F vrAAY. p-TsCl 1S THFY =
o 1087 F718lal 28 AA 3] &8 A2 24A2F wA AT £33 NHC &
dog F3a FEH}L F71FS Eot CHCLE 3W FE31 /715 € ol NaSOs
2 Azx4d#4stn ALESEHP9 Y. CHCl/MeOH(10:1) & silicagel column chromatograpy
AABA & 2% BEHIFES AU

'H MMR(DMSO, 300MHz): & 8.25(t, J=5.64Hz, 1H), 7.58(dd, J=13.22, 2.15Hz, 1H),

745(t, J= 8.74Hz, 1H), 7.33(m, 6H), 4.74(m, 1H), 456(s, 2H), 435(m, 1H), 412(, J=
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9.05Hz, 1H), 4.03(m, 1H), 3.75(m, 2H), 342(t, J=549Hz, 2H), 2.82(dd, ]=17.29, 645Hz,
1H), 2.49(m, 1H), 1.83(s, 3H)

15. N-{3-[3-Fluoro-4-(4-hydroxy-2-oxo-pyrrolidin-1-yl)-phenyl]-2-oxo-oxazolidin-5-
ylmethyl}-acetamide 2] 44 (13)

149 Wgo 2 Ao FHFE 12(0.031g 0.07mmol)S ek Holx F42 ¢HEG 7}
83 Pd/CE 001g¥ 3l 20X 1243 ¥hg3te celitedd 7 3t PTh o< &
3l31 CHCl;/MeOH(20:1)Z silicagel column chromatograpy A8t EAI}FELS
g 0N%E AA

'H MMR(DMSO, 300MHz): & 8.25(t, J= 6.03Hz, 1H), 7.56(dd, J=13.35, 2.38Hz, 1H),
7.44(t, J=8.71Hz, 1H), 7.32(dd, J=8.78, 1.9Hz, 1H), 5.37(m, 1H), 4.73(m, 1H), 4.41(m,
1H), 4.12(t, J= 9.02Hz, 1H), 3.97(m, 1H), 3.74(dd, J= 9.02, 6.40Hz, 1H), 3.47(m, 1H),
3.41(m, 2H), 2.74(dd, ]=16.98, 6.34Hz, 1H), 2.23(dd, J= 17.06, 2.20Hz, 1H), 1.96(m, 1H),
1.83(s, 3H)

16. 3-Benzyloxy-dihydro-furan-2-one2] 343(14)

(R)-(+)-a-Hydroxy-v-butyrolactone(0.2g, 1.96mmol)& MCE-uj3}o] AgO0()(0.45g 1.1eq)
#} BnBr(0.37g, 1.1eq)S Y3 A2oA 6A17t vk3AIZl F celitedd 3} 3l AYFH3
Hexane/EA(41)& silicagel column chromatography A|dl & 65%2 EZ3FE
(1002 2ok

'H MMR(CDCl, 300MHz): & 7.37-7.30(m, 5H), 491(d, J=1179Hz, 1H), 4.49(d,
J=11.79Hz, 1H), 439(m, 1H), 4.17(m, 2H), 2.43(m, 1H), 2.27(m, 1H) “C NMR(CDCL,
75MHz): 175.51, 137.41, 128.95, 128.55, 128.53, 72.90, 72.54, 65.89, 30.23

17. N-{4-[5-(Acetylamino-methyl)-2-oxo0-oxazolidin-3-yl]-2-fluoro-phenyl}-2-
benzyloxy-4-hydroxy-butyramide2] % 4J(15)

162] W¥og dojx 3HIE 10(0.01g, 0.052mmol)F} Me2AlCI(0.014g, 0.052mmol) MC
Sustel] FeolM 1A/ A7 £ 33E 6(1.0eq)E MCol| %o 0T H7t
3tk OhA]l 29X 6417 ¥EE-A71 & pH 7 phosphate buffer solution®. 2 3|1 &
2 AFstx E3 NaClz oA A2 F MgSO.2 dzxd#ysin ZYsEd £
CHClz/MeOH(15:1) silicagel column chromatograpy2 A A|sld HEAH3IFES & 42%
2 43U

'H MMR(DMSO, 300MHz): § 9.55(s, 1H), 8.25(t, J=5.82Hz, 1H), 7.69(t, J=8.85Hz, 1H),
758(dd, J=13.02, 243Hz, 1H), 7.41-7.24(m, 6H), 4.73(m, 1H), 4.67(d, J=11.64Hz, 1H),
458(m, 1H), 448(d, J=11.64Hz, 1H), 4.13(m, 2H), 3.73(dd, J=9.04, 6.48Hz, 1H), 3.55(m,
2H), 3.43(t, J=5.40Hz, 2H), 1.91(m, 2H), 1.83(s, 3H) PC NMR(DMSO, 75MHz): 172.04,
17093, 15691, 15489, 153.67, 13873, 137.25, 137.11, 12911, 12867, 12851, 12647,

121.57, 121.41, 114.18, 106.49, 106.15, 77.93, 72.52, 72.43, 57.82, 48.10, 42.25, 37.04, 23.28
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18. N-{3-[4-(3-Benzyloxy-2-oxo-pyrrolidin-1-yl)-3-fluoro-phenyl}-2-oxo-oxazoliw.
-5-ylmethyl}-acetamide ] $/3(16)

17¢] whio 2 dojd 3gE 15 0.5g(1.08mmol)& MCol] =<l
p-TsClE 1.123%(0.23g) A718t refluxdle] w3l F Tl 24417 wHg 3 wkg-

A 1IN HCZ 2¥ #MolF I thA] Na,COs2 29, B2 Hol&E £ NaSOE #Axo3 3
of 74EZs4tt. HE CHCh/MeOH(20:1) silicagel column chromatography 2 4 A 3}
o EXSFES & 52%2 EATh

'"H MMR(CDCl;, 300MHz): § 7.54(dd, J=12.90, 2.39Hz, 1H), 7.42-7.29(m, 6H), 7.12(dd,
J=8.99, 1.82Hz, 1H), 6.87(t, J=5.95Hz, 1H), 4.98(d, J=11.74Hz, 1H), 4.78(d, J=11.76Hz,
1H), 4.71(m, 1H), 4.29(t, J=7.60Hz, 1H), 3.97(t, J]=8.93Hz, 1H), 3.75(m, 3H), 3.57(m, 2H),
2.48(m, 1H), 2.19(m, 1H), 1.97(s, 3H) “C NMR(CDCl;, 75MHz): 173.01, 171.81, 158.98,
155.67, 154.63, 13854, 138.40, 138.03, 128.87, 128.59, 128.39, 128.32, 122.07, 12191,
113.86, 107.41, 107.07, 77.06, 75.85, 72.59, 72.33, 47.80, 4698, 46.92, 42.15, 27.67, 23.34

19. N-{3-[3-Fluoro-4-(3-hydroxy-2-oxo-pyrrolidin-1-yl)-phenyl]-2-oxo-oxazolidin-5-
ylmethyl}-acetamide2] 34J(17)

189 WHo 2 Aol FFE 16(0.25g 057mmol)S oErge] Holm PJ(OH)/CE
120mg/mmol ¥ 70-80C el 4] 24417t §k-G-351e] celited 3} 3kt RS HFFHsa
CHCI3/MeOH(8:1)Z silicagel column chromatograpy A3l EHsI3EE & 8%
2 Ao

'H MMR(DMSO, 300MHz): & 8.25(t, J=5.88Hz, 1H), 7.57(dd, J=13.29, 2.34Hz, 1H),
7.46(t, J=8.75Hz, 1H), 7.33(dd, J=8.92, 2.05Hz, 1H), 5.75(m, 1H), 4.74(m, 1H), 4.30(m,
1H), 4.12(t, J=8.99Hz, 1H), 3.74(dd, ]=9.11, 6.44Hz, 1H), 3.63(m, 2H), 3.41(t, J=5.44Hz,
2H), 2.41(m, 1H), 1.92(m, 1H), 1.83(s, 3H) °C NMR({DMSO, 75MHz): 174.64, 170.87,
158.59, 139.17, 139.03, 128.80, 128.76, 122.47, 122.31, 114.58, 106.96, 106.62, 80.03, 72.57,
69.51, 48.08, 46.39, 42.22, 29.79, 23.29
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[k A4 23

No. strain 7a 7h 7c 7d 8 9 Linezolid
1 [S.aureus 6538p| 4 >64 >64 8 2 8 0.5
2 |S.aureus giorgio| 4 >64 >64 16 2 16 1
3 {S.aureus Tl 4 >64 | >64 8 1 8 05
4 |S.aureus SAQ11 8 >64 >64 16 4 16 2
5 |S.aureus SAQ15] 8 >64 | >64 16 4 16 2
6 |S.aureus 20213A 4 >64 >64 3 2 8 1
7 |S.aureus Smith(13709)] 4 >64 | >64 16 4 16 2
8 |Saureus™ 241 4 >64 | >64 8 2 8 05
9 |S.aureus™ K311l 4 >64 | >64 8 4 8 1
10 [S.aureus™ K364 32 >64 | >64 16 4 16 1
11 [Saureus™ K367 32 >64 | >64 16 4 16 1
12 [Saureus™ K372 32 >64 | >64 16 4 16 1
13 [Saureus™ K283 4 >64 | >64 8 2 16 1
14 |Saureus™ AMRAOI-12| 32 >64 | >64 16 4 16 1
15 |S.aureus™ K392 32 >64 | >64 16 4 16 1
16 |S.epidermidis QM| 2 >64 | >64 8 1 8 0.5
17 |S.epidermidis Qoz7l 2 >64 | >64 8 2 16 05
18 |S.epidermidis Q033 2 >64 | >64 8 2 16 0.5
19 |S.epidermidis™ 887E| 8 >64 | >64 16 2 16 1
20 |S.epidermidis™™ RO05| 4 >64 | >64 16 2 16 1
21 |S.epidermidis™ ROZ5| 16 >64 | >64 16 2 16 1
22 |E faecalis 29212A] 8 >64 | >64 32 4 32 2
23 |E faecalis EFS004| 8 >64 | >64 16 2 16 1
24 |E.faecalis EFS008] 8 >64 >64 32 4 16 2
95 |Efaecalis’ ™ 2009] 8 >64 | >64 32 4 16 2
26 |Efaecalis' ™ or2l 8 >64 | >64 32 4 16 2
27 |Efaecalis' ™ 2035 8 >64 | >64 32 4 16 2
28 |Efaecalis’ ™ 2167 8 >64 | >64 32 2 16 2
29 |\Efaecalis' ™ 2168, 8 >64 | >64 32 2 16 2
30 |Efaecium ™A 2006, 8 >64 | >64 32 2 16 2
31 |Efaecium”™* 2055 8 >64 | >64 32 2 16 1
32 |Efaecium’™® 2153 8 >64 | >64 32 2 16 1
33 |Efaecium'™ 2164 8 >64 | >64 16 2 16 1
34 |Efaecium EFMo009| 8 >64 | >64 32 4 32 1
35 |E.colil 0536A] >64 | >64 | >64 | >64 | >64 | >64 64
36 |S.typhimurium 14028A] >64 | >64 | >64 | >64 | >64 | >64 >64
37 {K Pneumoniae 2011E) >64 >64 >64 >64 >64 >64 >64
38 |K.aerogenes 1976E| >64 >64 >64 >64 >64 >64 >64
39 |P.vulgaris 6059 >64 >64 >64 >64 >64 >64 >64
40 |C.diversus 2046) >64 | >64 | >64 | >64 | >64 | >64 >64
41 |S.marcescens 1826E7 >64 >64 >64 >64 | ->64 >64 >64
42 |P.aeruginosa 1912E] >64 >64 >64 >64 >64 >64 >64
43 |P.aeruginosa APSA01-03] >64 >64 >64 >64 >64 >64 >64
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A7} Hol KST150A080¢) cis - trans isomerE ¥#|dto zZtzte] Ag @45 A48
2 oES AAY 2 B4 AAS ANt Aoz ARdS YRS AL ATE FIY
dRolt} o]g}ge AF AFE o F B drug targetd]l HIZE & Je AT FHY
We AAE F JI, AF ALE T4 2 AwdFed =gl € Aotk
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'H NMR of KST150A080

BC NMR of KST150A080
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'H NMR of KST150A087
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'H NMR of KST150A090

'H NMR of KST150A091
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'H NMR of KST150A096
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SUMMARY

(& 2 A F)

Staphylococcus aureus, one of the most frequently isolated pathogens in both hospitals
and the community, has been particularly efficient at developing resistance to
antimicrobials. As methicillin-resistant S. aqureus (MRSA) has prevailed and furthermore as
S. aureus with reduced susceptibility to vancomycin has emerged, the therapeutic options
for treatment of S. aureus infections have become Hnlited. In addition, genes conferring
resistance to one of the macrolide-lincosamide-streptogramin (MLS) antibiotics may confer
cross-resistance to others, because they have similar effects on bacterial protein synthesis.
To update the current status of antibiotic resistance, clinical S. aureus isolates were
collected from eight university-affiliated hospitals from June 1999 to January 2001. And
also we investigated the frequency of MLS resistance in erythromycin-resistant S. aureus
isolates. 682 isolates of S. aitreus were collected in a nationwide antibiotic resistance
survey. Susceptibility tests against 27 antibiotics were performed by the disk diffusion
method. Among a total of 682 isolates, the methicillin resistance rate was 64% (439/682)
and most of the MRSA were resistant to multiple classes of antibiotics. 518 strains were
erythromycin-resistant. 37% of the MSSA and 97% of the MRSA isolates were resistant to
at least one of the MLS antibiotics whereas all were susceptible to quinupristin/dalfopristin.
Rifampin, fusidic acid, trimethoprim/sulfamethoxazole, and arbekacin showed superior in
vitro activity than the other antibiotics against MRSA. There were no strains with reduced
susceptibility to vancomycin. 60 clindamycin-susceptible (30 MSSA, 30 MRSA) and 44
clindamycin-resistant isolates (14 MSSA, 30 MRSA) were selected at random from these
strains, and 13 genes related to MLS resistancewere detected in these isolates by the
polymerase chain reaction. Of the 104 MSSA and MRSA strains tested, 98 harbored one
or more erm gene. The most common was erm(A), with erm(C) next msr(A), Inu(A), and
meflA) were rare and no resistance to streptogramin A was encountered. Data generated
from this nationwide study could give valuable information for the selection of therapeutic

alternatives.
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Ed AZEe A WAde "4 JUTh 98 W, TEFTY 50%E

Adol £E A 10do] E=o] HUAdo] WAL UehiA sHlon, oAl HyA
128 & dE TEFTL 1%E HA 2t dAUddd YA TeFEe Hud
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A3 E ALY Us U A

A LA ATy

1. q3EF

1999 69%E 20019 1974 870 et eold 4z 43 /05 $YY FARET
# 1009 FFYE FUHEL & BANA ASsted £IY o= & TRl AT 4

L APt 39 FFEL 2 F catalase, coagulase 59 FAAIE ©A] Ad3o S

Q
g
)
&
4
o
us
o
Ja
r O
-?—lL
B
A

F 21709 ddA g A A FAE dEFgAH oz AP AW 279
Mg ZFA oFE NCCLS A4 we #Adsiges, NCCLS 7l gl #&A (SM,
NEO, ABK %) disixe Azx3ile] 7lEd wgrh. WAES AA FFFTANA 5= W
44 (intermediate) S YEbH TF 9 WA (resistant)Q! TF¢ €[ &2 ST

HA2AAFEE NCCLSA F3 3= microbroth dilution Wi e} we} FA 34

AR FFE e E MLSh x4 2 streptogramin WA #AHE Aoz dyA 137
of FAZ (erm(A), erm(B), erm(C), msr(A), mef(A), ere(A), ere(B), Inu(A), vgb, vat(A),
vat(B), vga(A),' and vga(B))E PCRY o= HEFIT. Zze] FAA gt TEFFE
Joyce Sutcliffe (S. aureus RN1389, S. pyogenes AC1 (pAC1)-02C1061, S. aureus RN4220
(pE194), S. aureus RN4220 (pAT10), S. pneumoniae 02]J1175), Gerard Lina (S. aureus
HMI1055, S. aureus CR580(Tnl545), S. aureus HM290-1, S. aureus RN4220, S. haemolyticus
BM4610/S. aureus BM4611, S. aureus BM3002, S. aureus N950736), Nevine El Solh (S.
aureus BM3093-pIP680, S. aureus-pIP1633), Patrice Courvalin (E. coli BN2195, E. coli
BN2570) 5o 28E REgwol A1&39. Z+ F- AR primer sequence, reaction cycle, &
TF < & 13 2ok

# 1. Primer sequences, PCR conditions and control strains used for the detection of MLS
resistance determinants

Target ; Product|{Number of cycles| Control
Primer sequences .. )
_genes (bps) (conditions) strains
o 1 S. aureus
, , 30030 s at 94 C

erm(A) 5 GTT CAA GAA CAA TCA ATA CAG AG 3 491 0sat5 C 1 HM1055
5" GGA TCA GGA AAA GGA CAT TTT AC 3/ . . S. aureus

min at 72 C) RN1339
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5" TCT AAA AAG CAT GTA AAA GAA J'

35(1 min at 93C

3 TGA TTA TAA TTA TTT GAT AGC TTC 5 | o4 | 1 minat 52Tl
min at 72TC)
S. aureus
: .| Crs%0
5 CCG TTT ACG AAA TTG GAA CAG GTA 30030 s at 94 C p
erm(B) |AAG GGC 3 39 |30satsCL| >
5 GAA TCG AGA CTT GAG TGT GC 3 min at 72C) | \ETCAC)
)-02C1061
5 GAA AAG GTA CTC AAC CAA ATA 3’ 630 3;3(1 min tagz?g lc
5 AGT AAC GGT ACT TAA ATT GTT TAC 3’ min at oz
min at 72C)
S. aureus
5 GCT AAT ATT GTT TAA ATC GTC AAT 30(30 s at 94 C | HM290-1
erm(C)|TCC 3’ 572 30sat52 C1|S aqureus
5 GGA TCA GGA AAA GGA CAT TTT AC3’ min at 72 C) | RN4220
(pE194)
5 TCA AAA CAT AAT ATA GAT AAA 3 610 3?“ Tn‘“tagz?g 1C
5 GCT AAT ATT GTT TAA ATC GTC AAT 3’ n &t Ve
min at 72C)
msr(ay[P GCA AAT GGT GTA GGT AAG ACA ACT 3' | o0 Sf(in i‘;‘“;taéz?g’ 1C S. aureus
5 ATC ATG TGA TGT AAA CAA AAT 3’ o e, | RN4220
fun a (pUL5054)
5 GGC ACA ATA AGA GTG TTT AAA GG 3 25(1 min at 94C | S. aureus
5 AAG TTA TAT CAT GAA TAG ATT GTC| %0 |1 min at 50C 90| RN4220(p
CTG TT 3’ s at 72°C) ATI10)
5 TAT GAT ATC CAT AAT AAT TAT CCA 25(1 min at 94T
ATC 3 595 |1 min at 50C 90
5 AAG TTA TAT CAT GAA TAG ATT GTC n :‘720(:)
CTG TT 3’ 54
ore(a) [P AAC ACC CTG AAC CCA AGG GAG G 3 420 Sgr(rlﬁnm; ;‘}g‘lf E.coli
5 CTT CAC ATC CGG ATT CGC TCG A 3 : . Bn2195
min at 72C)
ore(8) |F AGA AAT GGA GGT TCA TAC TTA CCA 8' | _ 3?;;:‘:; ;}341(: E.coli
5 CAT ATA ATC ATC ACC AAT GGC A 3 : ) Bn2570
min at 72C)
mefiay [P, AGT ATC ATT AAT CAC TAG TGC 3 a8 9%0(30; 5;t°C9§0Cs pneuionia
5 TTC TTC TGG TAC TAA AAG TGG 3 ot T2C) - 02T
vea(ay|P. CCA GAA CTG CTA TTA GCA GAT GAA 3' | o 3;)(()30 Zta;l?éf S. aureus
88N 51 AAG TTC GTT TCT CTT TTC GAC G 3 S ) BM3002
min at 727C)
L |5' ACT AAC CAA GAT ACA GGA CC 3 734 310(1.““‘1 22%4(23 S. aureus
€% 5" TTA TTG CTT GTC AGC CTT CC 3’ unat 99 BM3093
min at 72TC)
o S. aureus
vty [B CAA TGA CCA TGG ACC TGA TC 3' 619 S%O(:Oats 5§°C9§0CS BM3002
5 CTT CAG CAT TTC GAT ATC TC C 3’ ) S. aureus
a BM3093
. S. aureus
sar(B) [P CCC TGA TCC AAA TAG CAT ATA TCC 3 | 3%0(530ats 5‘;@9:0(:3 N950736
5 CTA AAT CAG AGC TAC AAA GTG 3’ ) S. aureus
a BM12235
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S.
5 GGT GGC TGG GGG GTA GAT GTA TTA 2030 < at 94 |Paemobtic
inu(a) [ACT GG 3 323 | 30s at 57C1 us
YA N5 GCT TCT TTT GAA ATA CAT GGT ATT o ot 720y | BMA610
TTT CGA TC 3’ min S. aureus
BM4611
sea(s [P TCT CTC AAT TAG AAG AAC C 3 " ?’Ol(lm‘?;“af%g‘{g S. aureus
835 sr TTA TCT ATT CGT GTT TCC 3’ ;4 . | BM12235
1 min at 72C)
5' GGA ATT CAA A[T/G, I1]G AAT TGA CGG 2005 < at AT
165 |GGG C 3 479 | 45 s at 50C 1 -
rRNA |5° CGG GAT CCC AGG CCC GGG AAC GTA e 79
TTC AC 3’

A23d a7 g 2 A3

L WAaEFo 4

F 682 ol tietd ¥EA A4 AAE ARRAT 2 wedE #3d FF s 9P
86 (62-99)F 3t tAd#F7E 2eld dAAAE vEL ad 1% 2o &AM 299 7
7t 19FF (29%)2 7M1 Bgon, tgoez Ags ¥ 3FV)RHE (1527 F, 22%),
A (137FF, 20%) 59 <ol

Catheter Othefs PUS

Bod

Ear 4

Urine

Blood Respiratory

a9 110. Sources of Staphylococcus aureus isolates

N
ok

2. A 7 A A}
WA TF7t 64% (439/682)8 AA st on, ¥ me}t 55~74%, FALZE 48~
92%¢] EFXE EAY. 279 FFAd o yYHdEL E 29 U Vancomycin,

R
teicoplanin, quinupristin/dalfopristinel WA FF= &

oZ:

e fusidic acid, rifampin,
arbekacin, netilmicin, trimethoprim/sulfamethoxazole 9] 3¢ A7} vl FdHo] 58K

oh. MRSA #59 ¢ i/l AW S Ueiich
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¥ 2. Antibiotic resistance profiles of 243 methicillin-susceptible and 439
methicillin-resistant Staphylococcus aureus isolates from tertiary hospitals, as
determined by disk diffusion.

MSSA MRSA
s I R* | Res% " | S° I R* | Res% °
Penicillin 219 ~ 24 90.1 0 - 439 100
Amoxicillin/ | o0g || 16 7| - | 432 | 94
clavulanic acid
Cefazolin 243 0 0 0 10 2 427 97.8
Cefuroxime 238 5 0 2.1 2 13 424 99.6
Cefotaxime 236 5 2 2.9 2 15 422 99.5
Imipenem 243 0 0 0 38 2 399 914
Erythromycin 154 32 57 36.7 10 1 428 97.7
Azithromycin 147 39 57 395 12 2 425 97.3
Clindamycin 215 16 12 115 69 7 363 34.3
Quinupristin/ | o,q | o | 0 89| o | o 0
dalfopristin
Vancomycin 243 - - 0 439 - - 0
Teicoplanin 243 0 0 0 439 0 0 0
Ofloxacin 237 3 3 2.4 27 1 411 93.8
Sparfloxacin 240 0 3 1.2 27 4 408 93.8
Tetracycline 190 9 44 21.8 46 11 382 89.5
Trimethoprim/ | o0y | o | 12 |40 | 10 | 29 | 89
sulfamethoxazole
Rifampin 241 2 0 0.8 360 23 56 18.0
Fusidic acid 166 1 76 31.7 377 3 54 14.1
Gentamicin 175 0 63 28.0 22 1 416 95.0
Arbekacin 240 2 1 1.2 384 49 6 12.6
Amikacin 215 23 5 11.6 46 69 324 39.5
Tobramycin 173 3 67 28.8 9 0 430 979
Streptomycin 134 104 5 449 302 99 38 31.3
Neomycin 221 6 16 9.1 163 3 273 62.9
Netilmicin 240 1 2 1.2 362 19 58 175
Kanamycin 163 2 78 329 7 0 432 93.4

? The number of isolates; S, susceptible; I, intermediate; R, resistant

® Res%, resistance rate (calculated by the number of intermediate and resistant isolates
over the total number)

g7hel clmi=FE Aol BT Al thEd WAES 29 29 Z Utk ol =FEYIAO|E F
A F Holx HA o3 FaAe dstd g vebhd F7} 86% (6887 F)E AA st
R2m, GM/AMK/TOB/KMl =% W4dg yvehd FF= MSSA%H MRSACIAM Z+zh 10%
(25/243), 83% (386/439)8 AA3Ath. Gentamicin 59 FFA ] ®lstd netilmicino] 1t
arbekacin®] WAEL BA Yebdth 8744 A dd WARF wet 2EIES U
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BMRSA (439)
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18 111. Resistance rates against 8 aminoglycoside antibiotics

¥ 3. Phenotypic resistance patterns against 8 aminoglycosides

Resistance Paftterns

Number of

KM TOB GM AMK NEO NET ABK SM_MSSA MRSA Total

1 R R R R R S S S/R 5 210 215
2 R R R R S S S S/R 17 99 116
3 S S S S S S S S 93 1 94
4 S S S S S S S R 68 5 73
5 R R R S SR S S S/R 43 28 71
6 R R R R S R R SR 2 33 35
7 R R R R R R R R 1 21 22
8 R R R R R R S SR 0 13 13
9 R "R R R S R S S/R 0 10 10
10 R R R R R S R R 0 1 1
11 other patterns 14 18 32
Total 243 439 632

537 % (MSSA 3¢5, MRSA 557 F)e otdl7l4ld 5% WA GlEF
< et 2FFolA o7l Y HAGAFE 2~4 pg/mE FAHJ o, YR &
BAG.(a38 3)

EdiAe 8~128 pg/me)

)=} =
FEE
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¥ 112. Distribution of arbekacin MICs for 58

isolates
3. MLS &34 WA 2388 &&

PuZd Fgstel BN Adate FEAA FE/H0E ZE MLS, FEAL AR &

AL Rols Aoz &3lAy dul. MSSA #F9 37% (89/243), MRSA TF9 97%
(429/439)7F MLS, WAdeldr). o]& WA #F+= EF quinupristin/dalfopristin®l 24 ol A

ot AT, MLS, WA TFFF 7438 (constitutive) WA E S
A A 83% (367/439)Ac}. (£ 4)

MSSA9 A 9% (21/243), MRSA

3£ 4. Phenotypic prevalence of MLSy resistance

MSSA MRSA Remarks

EM(R) CLM(S) 68 (28%) 62 (14%) Inducible

EM(R) CLM(R) 21 (9%) 367 (83%)  Constitutive

EM(S) CLM(R) 7 (3%) 3 (U%)

EM(S) CLM(S) 147 (60%) 7 (2%)

Total 243 439

4. WARFAA HE
A28 2 FA438 WAL 1B erythromycin HATF & MSSA 447 F, MRSA 607 FE
FAYE F23 A BF, erythromycin Z54¢ 10858 ExToe 2 2359 PCRE
3t h. Erythromycindl WA 9l 10475 $ MRSA 557 F (92%), MSSA F (45%)°l A
erm(A) TR AEHAD AW, TEFF veldd YA wet EFIAS d FA4F
WdE B MSSA #F FoAME erm(C) FAA (8/14, 57%)7F 744 E3HA ZEFH U o

of #ate] erm(B) HARE A9
A7 MSSA @5

A gkt

AN F2 EEld 9 (7/4, 16%),
2 A 5 Ao}k, Macrolide-inactivating enzyme & A3t

- 112 -

AEHZA ). Effluxd 93] XS dlps=
mef(A) A+ MRSA 17 Fo A%
ere(A)/ere(B) A= AY HAE

A gk streptogramin A Al i3t WAL =HAEE

vgb, vgh(B), vat(A),



vat(B)uga(A) vgaB) 59 FHAE vz LAHA &gt PN e FAAY B2
% 59 #h

¥ 5. Distribution of genes conferring resistance to macrolide, lincosamide and

streptogramin in 114 S. aureus isolates, by phenotype and methicillin resistance

MSSA MRSA
Inducible Constitutive Inducible Constitutive
ermA 13 5 24 26
ermA + ermB 1 - 1 -
ermA + ermC
ermA + mefA
ermA + msrA + InuA
ermC
erm(C + InuA
ermB
msrA
msrA + InuA
Total

Genes

|
|
[y
b= oo

(I Lol [0 |
1

w
ood el L el RE N=1 e I
—
|
|

14 30 30
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Al 13 A%

| S

7N

CephalosporinA|8] -3t 373 zte YA Y NP F 2 semi synthesisol 2
g 3° QiAo X|/Y F7hH 9] Ao oEIct ¥ £ drh. lEAQ AT FAAZ
EREE cefiromed] 7Y FAZE pyridine FEAQ 2,3-cyclopentenopyridine?]
NEZE 7He8IL Luckyoll A& pyridine R EAES] 7ol AF stad7zlol dolof ¥4 &
7HeAl sttt £ Ao E olg3t Hol 2elslel 1 F¢t FEFHoET AEsty
2" 5 and/or 6 el HYEY TAUHE ol &3t FUAZE HIY EXS Z
A At} gich E3 2 dA3MoMe bl AA 5 FHelEae] PgsE ¥
AFE 7l&o] Ao glon HAE AL S$YFojrh. EI VA 44l AR £
2l cefaA FAEAES ABAUAL T2 7HestAITt iz P89 7l A= t
sjdo] Hojglzl g2 Aeioln, At AHodE A &3 54, BHY o
28 9 x&H 5o At Y| A= 9] 2 Aeith. 2ng S Z Eof
oA EyFoz suEele g whHz ey zAE 9 FY YPHE &=
interdisplanary® E3hH A U AFL9} APA} FEERZE AAFLE FHolA
2 e A wE Ald o wEo] e ¥ ZLoE Jtfst

it

-

o 23 % W)
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M 2% =il 7lsHg sg

CephalosporinAl AL efAAe] wiste] Hudy W2 I HHAE 23, =Y
F2gol AL ¥ ozt &2 ¥FHE 7] i AAYLEE O AR FET}
th ol FALT AR FRE AL Hojd Agolrh. At 2] vl AEHE
R cefad] AL o] &3} Qe Aot BIFHLE FUdNE Jl&
F3o] dyxu|ojolyt FA YA AlFolA Aol £ gl3, MHHLoE IFA FAY
& Z& + gL

M 3% A7 sHUE & Z4

A 13 Y 52

CephalosporinZ| 2] 43t st 2= 730 Ao W FF semi synthesisof &
T3 A AR FAA ol FRU IFolek Y 4 STk 4-thioarabitol
ring & ribitol ring& 7} 3 amine vrrEiﬂ—S_'- Ao B ANEE FUAE
*“3}1:]- Z. 4-thiocarabitol % ribose ring®] 4%]x]ell d1methylamino W diethylamino
groupZ 713 A2 el s EES YT

zﬂ 2@ o3 2 HI-B—I

7}. D-xyloseE 24l Eag 3lo] E7tA2l bicyclic F-EAl(scheme 1 8] 5)& €3 o]
ZFHE thiocarabitol =& L=t}

1}, Thiocarabitol 2HE] <42}3L AA thioarabito, ring®] 5H X8 hydroxyl
groupd 3% amine 2 & HF A|zic},

t}. D-ribose® Z2UEZAE 3}o] 1 912 hydroxyl group ¢4l ribitol FEAE €3
2332 A 53 2122 hydroxyl groupE 32 aminel & W3] Fic),
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A 37d 7L 3UE L 2
7}, D-xylose?] 1,2 X & acetonideﬁ".Q.E R.335}3 benzoyl U benzyl3} 3}of 5
H 2] x]2] benzoyl group2 A A& & thiobicyclic FEAHE o] #YslA
thioarabitel -FEAE €],
L}, 47| thicarabitol FEAMEXE c£2F ol 23] 3F amined EHTH
t}. D-ribose?] 1 $JX]Z methoxy, 2, 3HE acetonide 5H $|X|E benzoyl
3} 3t £ 2, 3H ¢/x]E deprotection, °]7,i—9- 33t ribitol FEANE

2 4233 o] AA ribitold 3F amine FEAE ALt}
Scheme
HO— oK HO— Ok, Bz0— 081
H Al/
D-xylose 1
OBn
HO 088 HO ou \m f
- e -~ ——ee
BnO OMe
. W/ s
Bn Bn an
6 7 8
HO“' 5.0Bn i R2N“, 5.0Bn K ReN— 5.0
Bn Bn H
9 10 R=Me 12 R=Me
11 R=Et 13 R=Et

a) i. acetone, copper sulfate, c-H,SO, ii. 0.1N HC, 80%; b) i. BzCl, TEA, CH,Cl,, -15°C, ii. BnBr, NaH, TBAI,
THF, 85%; ¢) NaOMe, MeOH/CH,Cl,, 97%; d) 5%HCI/MeOH, 95%; e) i. MsCl, pyridine, ii. Na,S'9H,0, DMF,
100°C, 78%; f) i. 4M HCI, THF, ii. NaBH,, 90%; g) TBDMSCI, imidazole, DMF, 93%; h) BnBr, NaH, TBAI, THI
85%; i) TBAF, THF, 95%; j) i. TH0, EtgN, CH,Cl,, ii. Ro;NH, CH,Cl,, R=Me(60%), Et(63%); k) BBrs, CHyCly
12(80%), 13(83%)

§|.§'|- 9_‘ Sl-lvl

D-Xylose (25g, 166.52mmol) ¥ £ copper sulfate (25g)0l £ acetone (700mi)E
I8t & c-H2S04 (3mI)E JISIULCH A0 A 24A12 H 2 £ silver carbonate (5g)& It
310 =3I5tRUCH B0 E MAHE & THF (B00mMI)EI15t0 =02 £ 0.1 N HCI (50mi) & Jt&t
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E ®RIIEE F£0t1
silica gel column
D9 &2 1 (25g,

E M20AM 6AI2F MAUCH O{D|0l saturated NaHCO3 EH4E It
f4+ MgS042 HXEZAN2I F 2OE MNHSID Z2 TA
chromatography (hexane:ethyl acetate= 1:1)8 22 22|56t J|
80%)E S ALt

o M o

3terg 29 gy

3182 1 (20g, 105.16mmol)0ll 4= CH2CI2 (500mNhE JI8t0 =01 &, Et3N (44ml,
315.47mmol) ¥ benzoy! chloride (13.4ml, 115.67mmol)& —-15TOU A JI3IAULH 22 &
SO 4AI2E MOHE F ice-water (500ml)E& JI8t & RIISE FEOIL saturated
NaHCO3 U2 Z AN FUCH RIIBES P4 MgSO4Z HXAM2 £ EUE HMHctL &
2 XAIE 24 THF (500mi)E JI6t0 =92 £, 0T A TBAI (5g9) ¥ NaH (60%
dispersion in mineral oil, 4.62g, 115.67mmol)0il £ THF (300mhE JI5tH &2
suspensionOil AAS| JIBIACH 22 2Z0 M 1AI2E I& = benzyl bromide (14ml,
115.67mmol)E M A S| JIBIUCE 5AI12F M2 F ice-water (500mNE DI & RIIEE F
&35t saturated NaHCO3 22202 MHFULH RIIEE P MgSO4Z HEAIZ & &
OHE RIJHEtD 22 FAE silica gel column chromatography(hexane:ethyl acetate=
10122 221510 JIBE222 S S 2 (329, 80%)E UL

tou
m

£ 39 g4

31812 2 (5g, 13,01mmol)0fl MeOH (60mI)& JI5t0 =2l £ cat. NaOMe & Jt3IRULH &
20lM 1A M2 & S0HE HHEIH 22 TALE silica gel column chromatography
(hexane:ethyl acetate= 4:11)2H 22 E2I5I0 JIE22¢2| 3182 3 (3.84g, 97%)2 L ULt

SEE 42 &4

3182 3 (3.84g, 12.62mmol)0l 5% HCI (in MeOH, 60ml)& JI5t0 =2l & A20 M 12
A2 HACH. BOE MMM 22 TAE silica gel column chromatography
(hexane:ethy! acetate= 1:1)H o2 22|50 )| E222| 382 4 (3.05g, 95%)E S ALt
3ere 59 &4

82 4 (6.13g, 24.1mmol)0il £4= pyridine (60mI)E I8t =2l &, MsCl (5.60ml,
72.4mmol)2 Ittt A20A 1AIZ2E JACH 042100 ice-water (10mDHE Jt&t = EMNE
HMHBIH 22 ZALE EtOAC (50mi)E JI5H0! =21 & saturated NaHCO3 422 MO F
ACH RIIES P4 MgS04Z 2T A2 & 018 MHGIH 218 222 AME AL
o410 24 OMF (100ml) ¥ sodium sulfide (8.68g, 36.2mmol)& Jt&t = 100COA 1Al
2t MQUCH BO0HE HNHSEI D L2 suspensionEs EtOAc/water2 FEE = RIISE 2+
MgSO42 HXEAIZ! £ 20E MHEIH 2 ZALE silica gel column chromatography
(hexane:ethyl acetate= 5:1)# 22 22/5l0 JIE2 A2 S8 E 5 (4.750, 78%)E &ALt

fon S

i

tou

EE 62 gd
3182 5 (9.50g, 37.7mmol)0il THF (300ml) & 4M HCI (100ml)E Jt5t0 = = TAI2
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Oll

MACH O4D10l saturated NaHCO3 24 2 EtOAc (200m)E Jt8t & |RIISE FEOIYU
Ct. S0H8 M8t 22 TALE MeOH (100mi)2 J16t0 =21& 0T O A NaBH4 (1.43¢,
37.7mmol)E JI3I UL 22 20 M 1AI2t 2 £ AcOHE I8t S38tst = celite pad
2 U5IUCH SBO0HE MAHII D €2 ZAIS saturated NaHCO3 8 2 EtOAc (200mi)E
et & RIIEE FEHIIUL.KRIIES R4 MgS04Z HZEAZ! £ E0HE MAHSH &2
& AHE silica gel column chromatography (hexane:ethyl acetate= 1:2)g 22 22I3tH |
E2¢2 3182 6 (8.18g, 90%)2 L ULL.

b

-+

ton

8272 g4

382 6 (2.42g, 10.01mmol) & imidazole (2.1g, 30.00mmol)& £+ DMF (50mh ol =
oI & 0T A TBSCI (1.45g, 15.31mmol)& Jtat2 A20AM 158 XACH GO0 cold

water (100ml)E Jt8t & EtOAc (100mIx2)E JI8t0 RIIEE FH01 MgS042 H X8t

UCt. SOHE HHBIH L2 TAME silica gel column chromatography (hexane:ethyl

acetate= 10:1)g2 22 22I610 JIB2 42| 382 7 (3.44g, 97%)2 2ULCt.

o

e

Ob

fon
I

£ 89
82 7 (1.01g, 2.82mmol)0jl 5‘—%‘—- THF (50mI)& JI8t0d =0 £, 0COlA TBAI (0.5g)
NaH (60% dispersion in mineral oil, 0.124g, 3.102mmol)0il 4% THF (30mi)E Jt8to
2 suspension0l MASI JISIRCH 22 22 0IM 1AIZE M2 #F benzy| bromlde
37ml, 3.102mmol)& MA S| It 5AI2 M2 £ ice-water (500mhE I8t & &
2!

[

al
=
H
&=

0.
)
|

—~

£ FE0IL] saturated NaHCO3 S22 MU FULCL RIISE &= MgSO4§ AE

£ 208 HAHSD 22 TALE silica gel column chromatography (hexane:ethyl
acetate= 20:1)H 22 22i5l0 JIB2¢2| 3182 8 (1.17g, 85%)& AL UL

0

&2 8 (1.17g, 2.64mmol)0il £ THF (30mi)E Jt510 =90! &, TBAF (1M in THF,
2.9ml, 2.9mmol)€ JI5t0 A20M 302N UCH. BOHE HHSILD 22 TALE silica gel
column chromatography (hexane:ethyl acetate= 20:1)g82& Z2I6tH JIE222 &
£ 9 (0.83g, 95%)8 A UL

]
_='i_

SHEE 108 &4

382 9 (1.5g, 4.5mmol) & Et3N (1.27ml, 9.08mmol)E R4 CH2CI2 (30mI)dll =2 =
O0COllA trifluoromethanesulfonic anhydride (0.99ml, 5.90mmol)& JI5tALH 22 2= 0l
N 208 M2 #F saturated NaHCO3 SHUE Ji8 & |RIISS FEOID £+ MgS042 A
A2 = S0HE MHGIH JIB222 HHE LUCH HII0N £+ CH2CI2 (50ml)E I3t
O =2 20l NHMe2 (2M in THF, 9.07ml, 18.16mmol)E I3t A 20 A 12A12F HALH
EME HMAHILD 2 ZALE silica gel column chromatography (hexane:ethyl acetate=
20:1)E2Z2 225t J1822¢2 382 10 (0.973g, 60%)S UL

'

tou

g 119

|
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2
(=3

aad

Ct. stg2 9 (1

2 129 &4
2 10 (0.97g, 2.72mmol)0ll £

gl»

3t

(1M, 5.4mi, 5.4mmol)E JtSIALCE ItX2

=

-

e
=T

BmhE Jtotl S|OHE HMHs&
(methylene chloride:MeOH= 30:1)8 2

see 139 &4
3182 129 st 220 3122 11 (0.96g, 2.49mmo) 2 RE &2 13 (0.42g, 83%)
s AL
Scheme
Hameod 07 o acetone DMP 10— o Rt gyqy pyridine
D-ribose OCH,
TsOH 5
H OH
14 PN
15a R,=0CHj, Ry=H
15b R1=H, R2=OCH3
BzO OCH, BzO. OCH; iHMDS acetone,DMP
o Dowex 50H* o)
ii.EtzSiH, TMSOTf TsOH
H OH CH.Cl,
P
16 17
H
20 (6} NaOMe,MeOH 0 o SOC, NH2Me HCIEt;N
TEtOH
P PN >§
19 20
50%CF,CO,H

”‘l o CH3I r<eco3 Me2N

PN

22

382 149 84
D-Ribose (2g)2 MeOH (50ml)0ll =0

k=

|

.30, 3.93mmol) 25 H &

CH2CI2 (50m)E JI8tH =2l £ -78CO A BBr3
20 M 2AI12t 2 F MeOH (1ml) & pyridine
silica gel column chromatography

THALE
Z 228t e 2 12 (0.39g, 80%)E S ULt

Me,N o
gH iH

24
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o
g g2

Pal

M2 IIBIECE AR20A 5AI1ZF HUHZE £ Et3NCE =3ot) 2ME HAHE =
AZE silica gel column chromatography (methylene chloride:MeOH= 7:1)8 2% &2|dt
O SIeE 14 (2.1g)8 UL

1-

3terE 15a % 1502 &4

SH&tE 14 (2.19)E acetone(100ml)0ll =0/2 TsOH (0. OMP (3mil)E Jtotl &2
HA BAIZE MU FRAULH EN2Z £3516t0 SEME Iﬂ%é 2 &AE EtOAC 2t water
2 FEOUCH RIIEE 22 MgSO42 HZAIZ! & S0E HIHGtD 22 SALE silica
gel column chromatography (hexane:ethyl acetate= 1:1)222 22I6tH JIE222 3
&8 15a (2.0g) It 3t&2 15b (0.59)8 22t JACH

g)ut
&

-IOII =

ol

‘5;- 16__| ol-/\-l

3H&E 15a (2.59) € pyridine (15ml)0il =012 0°COl M benzoyl chloride (1.37m)& Jt&t
A20 M 4AI2F HOIFACH E0HE 2 s = TAME EtOAC o waterZ FE0I UL
FIEBE brinelE A1 4 MgSO4Z HZEAIZI & BOHE MHSID 2 TALE silica
gel column chromatography (hexane:ethyl acetate=9:1)g2# & £2i3t¢H JIE2 L stE
£ 16 (3.4g)2 &UCH.

gl

S 179 &4

382 16 (2.6g)2 MeOH (30mi)0ll =012 Dowex 50H+ resin (0.4g)E JI18t & 32t A
=R, Filtration® B2 2Y ==810 ¢ ol& HM WA Q0| U prsSez I

32 17 (1.59)01 HMDS (15ml) 2 ammonium sulfate (10mg)2 Jt8t3 2A12¢ refluxdt
AUCH HMDSE HMIHEHLD CH2CI2 (20ml)0fl =0|13 Et3SiH (2.7m) 2 TMSOTf (3.2mE It
8t & 3AI2F MO FRAULCH 0|2 2 saturated NaHCO3 Ut CH2CI2E & & RIIEE F
2= MgSO42 HZ A2l & S0E ML 2 BAE silica gel column chromatography
(hexane:ethyl acetate=1:1)8 22 £2I5t0] JIS2 2 3182 18 (1.0g)2 ULCH

S8t € 18 (2.0g)2 acetone (50ml)0fl =0/32 TsOH (0.1g) 3t OMP (3mi)& Jt5td & 20
N 6AIZ HOIFRUCH EINS 2 E315t10 S0HE HHE £ E2 TALE EtOAC & waterZ
FEIIUCH RIIBES P4 MgSO4Z HIAIZ! £ ZOHE HHSHD 2 HALE silica gel
column chromatography (hexane:ethyl acetate= 3:1)22 & &E2I5t0 JIE2L2 &2
19 (2.29)8 2 ALt
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