F1-1357d

Potent Antibacterial (4-Heteroarylphenyl)oxazolidinones
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Background

New oxazolidinone compounds, (4-heteroarylphenyl)
oxazolidinones 1TU-5002, ITU-5101, ITU-5141 and ITU-5142

were synthesized targeted for antimicrobial activity against MIC (ug/mL) of MIC90 (ug/mL)
methicillin-resistant Staphylococcus aureus (MRSA), linezolid- Strain (phenotype) Linezolid  1TUS002 ITUS101 ITUS141  ITU5142 8 - -
resistant S. aureus (LZDR), vancomycin-resistant S. aureus ATCC 700698 (VISA) 2. 05 0.25 025 0125 4 aLinezolid_,
(VRSA) and vancomycin-resistant Enterococcus faecalis (VRE). ATCC 700699 (VISA) 2. 05 0.25 025 0.125 2
The in vitro and in vivo non-clinical evaluation was investigated ATCC 700767 (VISA) L 025 0.125 0425 0125
ATCC 700788 (VISA) 2. 0.25 0.125 0.25 0.125 1 TO-500
for these compounds. ATCC 700789 (VISA) 2 05 0.125 0.5 025 05 N
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o . VRSS5 (VRSA) 2. 05 0.25 0.25 0.25 \
The in vitro activity of ITU-5002 and several other compounds NRS 119 (inezolid R) . 3 ry 2 ry 0.031
were tested against various strains of Gram-positive strains NRS 120 (linezolid R) 64. 8. a a. X . . . % 0 <« o "
i i NRS 121 (linezolid R} 64. 8. 4. 4. 4. " \§ Cd
including MRSA, LZDR, VRE and VRSA. s Elinsmlid R; . s N N T (N(?rgfa;‘:rs;ns) ,79%\ \3&0\ \@Z\ \&Q"%Q\ &ég P AQ;@ <~\°°\
For in vivo evaluation, ITU-5002 and three others were tested _NRS 271 (inezolid R) | 32, 4 2. 2 2 e TS e s
using the murine thigh infection model caused by MRSA. In the NRS 269 (tigecycline R} 1. 025 0125 0125 0125 oo PARY

test, transient neutropenic mice were challenged in their thighs
with S. aureus SR3637 (9.3 x 10 or 1.2 x 105 CFU/mouse). Two
hours after the infection, the mice were treated by oral
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administration of the compounds and then at twenty four hours 2 =@~ Linezolid (MIC:2pg/mL) =5 —e— Linezolid (MIC:2ug/mL)
after treatment the bacteria in their thighs were counted for 5 ° iyprost Em:g-g-i;‘g/’;‘”u ] —®— 1TU-5141 (MIC:0.25pg/mL)
- ! 5 - - :0.25pg/m 3 ~®— 1TU-5142 (MIC:0.125pg/mL)
evaluation. PK studies were also performed. 2 @ Control 24h 57 = Control 24h
= O NN - SE a8
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The (4-heteroarylphenyl)oxazolidinones 1TU-5002, ITU-5101, 100 Trerapy: nepost fection o 1 10 100 harepy - 2h post Infection p o
ITU-5141 and 1TU-5142 were found to have the improved Dose (mgrkg) Dose (mg/kg) Colony count  24h post infection
antibacterial activity against Gram-positive bacteria both in in Dose (mg/kg) Dose_(mgrkg)
vitro and in vivo studies. In the in vitro tests, they exhibited 8 to SE* 1logreduction SE* 1logreduction* SE.: staic Effect
16 times higher potency compared to linezolid, having MIC of :Iﬂ:;’gf 22‘; g;‘; ITU-5141 5.26 105 Llog,yreduction from SE.
<0.5 pg/mL towards various strains of Gram-positive bacteria — = i :_T_U'Sl‘l‘_zd :77 ‘; ;Z?
. . inezoli . inezoli - .
including MRSA, VRE and VRSA. Some of the results are
shown in the Table. These compounds also had excellent AUC (g hr/imL) AUC/MIC . AUC (ug hr/imL) AUC/MIC )
L o N N N . Static Effect Static Effect . = = i = C I
activity towards clinical isolates, showing 8 to 16 times higher Dose (mglkg) _ total e total e Dose (mglkg) —tot ree total ree onclusion
potency than linezolid in terms of MIC90. TU-5141
B —— 5.64 5043 2353  118.86 47.06 1146.9% MIC:0.25 gL 5.26 5336 2501 21344 1000 »
In the in vivo MRSA infection model in mice, ITU-5002 and ITU 5101 =Y ITU-5142 These new (4-heteroarylphenyl)oxazolidinones have a good
others exhibited 10-fold higher potency compared to linezolid. u 49.1% MIC 0.25 pgimL 556 3093 1519 12372 60.76 u:34.0% MIC:0.125 pgmL. &7 bgr 66 oss ez potential for the next generation antimicrobial agents, having
. . i i Li lid . PR . . . P .
For example, the doses required for the static effect for ITU- E";f;;',fwcz e 67.7 16185 148.74  80.93  74.37 m";ff;g',n MIC:2 ugimL 575 13854  127.3 69.27  63.65 potential superiority over linezolid and other existing antimicrobial
5002 and linezolid were 5.64 and 67.7 mg/kg/dose, agents in their activity and the pharmacokinetic profile.
respectively AUC pg hr/mL) AUC/MIC 0670 e AUC (g hr/mL) AUC/MIC
. 1 Log Reduction og Reduction
ok g - . ) ibited g " ) Dose (mgkg) total free o free Dose (mg/kg)  total free total free
studies of these compounds in mice exhibited good profiles P .
. nes P . >0 good p TU 5002 U541 For further details, please contact:
with long half life in plasma, showing the potential for once- fu 39.6% MIC 0.5 pg/mL 8.14 78.71 3117 157.42  62.34 1u:46.9% MIC:0.25 ug/mL 105 875 41.0 350 164 o
daily administration. ITU 5101 U514 105 3611 1229 28883 9832 Koichi Shudo, PhD
fugo.06MCO25 gt 83 4091 2009 16364 B036 NPT ’ i i ’ : Director, Research Foundation Itsuu Laboratory
The safety evaluation towards mice is in progress. Linezolid Linezal § ] ¥ ] . !
Y prog u.91.996 MIC 2 jgimL 19 Y SEGE BRI IGRE 111:91.9% MIC:2 ygimL BT 29964 27537 1498 13T e-mail: kshudo@itsuu.or.jp
ITU 5002 and ITU 5101 showed good AUC despite higher protein binding ratio The PK/PD parameters of ITU-5002 were similar to those of Linezolid.
resulting in the good efficacy reflecting the MIC result, in comparison with linezolid.

(* fu: fraction unbound to murine serum protein)




