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SUMVARY OF THE | NVENTI ON.. The pres i nventi on ow des a co nd of
Do 1 e P P hdin GRS SP SR 3 oraa! e AR 1 AGUNNERDS Sl legel”

phar WﬁcfgéiﬂsPﬁérch gl ct@drlisrhd) eTIRAT th\é’flx%é BF ﬂxes@bkézoﬁdﬁnbhé‘ﬁ ure i, ii,
o ant1bactenal agents is limited to infectious states due to gram-positive bacteria.
Accordingly, it is among the objects of the present invention to provide pharmaceutical
20  compounds which have broader antibacterial activity including the activity against aerobic
gram-negative organisms. We have now discovered that the oxazolidinones of the present
invention increase the spectrum of activity to include gram-negative organisms such as
Haemophilus influenza and Moraxella catarrhalis. In addition, the compounds of the

present invention are excellent water soluble agents, which makes them particularly useful

25  for IV and oral administration for the treatment of microbial infections.

INFORMATION DISCLOSURE
U.S. Patent 5,652,238 discloses carboxylic and phosphate esters of substituted-
hydroxyacetyl piperazine phenyl oxazolidinones.
30 PCT International Publication WO 98/54161 discloses oxazolidinone antibacterial
~ agents having a thiocarbonyl functionality. |
SUMMARY OF THE INVENTION

The present invention provides a compound of formula I



NCON~-T , - ~ ~, Nb51ii iv Wis a) NHC(=X)R1l, b) -0-het, -S-het, or

- NH het; Oorow ded that when Ais a structure iv, Wis not 11(%‘?10 ‘&ZI on b);
10 Xis ¥ ) “H2 1 is (a) H (b)) NH2, (c) NHG 4al kyl, é? al kyl ,
opti onaIIy substl tuted by one or rmre F, CI ,m or CN, (e) CZ_4aI kenyl, (f)

OCl1- 4al kyl, (g) SCl-4dk ‘br (h cloal kyl; 20 R2 and R3 are
independently H F, d o 5}%" AGHs at either C-3 or C 4
and is: R5 O (a) -N-C-CH-Nor RRa F36 R 5 ~R7 (b) -CH-N1%R6 RS
‘is H or CH3; R6 is H or C -4alkyl, optlonally substituted by OH SH,
SCH3, NH2 or NHC(=NH)NH2; -2 WO 01/ 44312 PCT/ US00/ 32432 R7 and R8 are

i ndependently H, Cl_4al kyl, or R7 and together with the nitrogen to

whi ch  tdr@yphafreacetticatlyedcdptabllosal thergef whategrd 5-, 6-, or 7-menber ed
heterocyclic ring which may have additional heteroatons selected fromthe
group cohif SHTUEHIBL IplLGIEY" | or NR$; het is a Clinked five- (5) or six-
(6) nenbered saturated or unsaturated heterocyclic ring 5 having 1, 2, or
3 heteroatons selected fromtheQgroup consdsting of omygen, sulfur, and

MNeo \NJLo <o o
z N
s i i il oo
Wis
a) NHC(E=X)R;,
b) -O-het, -S-het, or -NH-het; provided that when A is a structure iv, W is not
the section b);
10 XisO,orS;
R;is
(@) Hy
(b) NH,,
(c) NHC, satkyl,
15 (d) C;.salkyl, optionally substit_uted by one or more F, Cl, or CN,

(e) Cy.4alkenyl,
) OCj.qalkyl,
(g) SC;.4alkyl, or
(h)  (CH),Ca.ecycloalkyl;
20 R and Rj are independently H, F, Cl or C,.,alkyl;
R4 is positioned at either C-3 or C-4 and is:

R59 /R7
@  —nc-onN
Rg 8
Rs
I R7
®  —cH—N ,

Rsis H, or CHs;
Rg is H, or Cj_4alkyl, optionally substituted by OH, SH, SCH;, NH, or NHC(=NH)NH>;
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nitrogen, which is optionally fused to a benzene ring; at each occurrence,
het is optionally substituted with one or nore hal o, 9@2980@ al kyI
CN, Cl_6W@M§42125(=0 1R9, C(=X)R10, OC(=O)R 0, NHC( O)R‘(T B :
0X0, oOor Oy ﬂﬁRé"Kl‘@ﬁxﬂleEcr@nﬂ? HCE, Gakidy br R, add/Rs togéth&Rv RS theRiitogen to, Wthh

Cl. 6al kyl, aryl NR7R8; 10 nis O, 1, or 2; and with _the prow so that
when X i sthey aattaghedde forfea satergtedtS-ofr. PRJ- memWrWﬁS?Y%ﬁ%tw higlhmay; esent

of 1 or mut o 49 RigR o o DGR Gl B8 proiBTRRGLHE G G D ST Rg; comPount

phar maceugd ¢24 Cirkeé ﬁp&agb or Sias (e)eﬂemtaermasdmdteﬂm uhﬁaﬂﬁh‘edgle@rmyeh@ﬂng ive
m crobi al infections in humans or other warm 15 bl ooded ani mal S

‘adni nisst ebdving 1.@. Dhéhstgtgams selecirscfion the gToHPp EORSIKIRE|0f OBY§Be SYLI %unt of

d of f d
e kM Y R A e
war m bl ogaleGhai il Sndor ra&malostm 108, oc,meylsam €5 alkyl, seecd),n9
t her apeuticall y effecti ve amount o I’éBfoRrrgoun of formula

phar maceuC=aR'% Q@(e@kabNéle(aDr)R *herr QXS qu@mhqswnaﬁ gﬁcppailwldes
some novel gli cess are useful for preparing
corrpoundsaféfif OFS{RZE a}? s’éeéma@ﬁ’ WPeORNBTRON OF THE | NVENTI ON  The

foll oyf ng ‘f'seé'lnbxti OIS R tHESRGvisd! e e KNS ORS 85 AGIRE bbecticdFajThe t er m
al kyl , al keny et'c. refer to both straight and branched groups, but
reference to ahlanmdlevasjmatl thequieseat inyemtkionsadso prowidps:” enbr aces only the

strai ght chain radi cal a branched chain isoner s 3 ropyl "™ bein
specifically r@apbarmagetgal Wogﬁpg&ﬁnglémg&q?mpngpp (P&?H“‘au‘s‘”p" ]

hydrocarb Frﬁﬁggu%'cﬁl'l mE)‘ﬁlhﬁE g8 tHe?eo'f NHdcAiRfmeutidal BT Rtdptablesirfigt i ng t he

m ni rum ahd naxi mum-nu carbon atons in the noiety, 30 i.e., the
prefix G indi aaieimdforneasing grimipositive tdcrobial infeqtipns nehumarﬁgmothejr Wagar bon

Cevaniar Bis el B AEmISRGBE NEeay e Pecd ksl secife fod? 1€

WO 01/ 44242, &g{,&%‘&%@%ﬁﬁalJmpmﬁﬁéwﬁdmpicc&;h@blersasm&teommnt ion are

general | y naned according to the | UPAC or CAS nonencl ature system
Abbr evi at i ons amethoddfioetreating grarowmegativeonisraifial lﬂ)ﬁedﬁlqnﬂly hyropng or gtherygaray t may

be used ( en th or
oxygen at Blﬂ%de@mF’GIsq’sYLﬁ%Fﬂ?‘gﬁpBﬁfo mﬁrsu]T[‘JS?n{Pi P%?do%g‘n}agf wang Eﬁ#%"re aﬁrgoﬁ] r t or
hours and,¢ 2ol Pourfdef fo@RITA | AP PRt )icalhhackRable’ sﬁlﬁtherdo@f ers to a
C-linked Plve or six- (6) nenbered heterocyclic ring

20 The invention also provides some novel intermediates and processes that are useful

for preparing compounds of formula L

DETAILED DESCRIPTION OF THE INVENTION
The following definitions are used, unless otherwise described.
25 The term alkyl, alkenyl, etc. refer to both straight and branched groups, but
reference to an individual radical such as “propyl” embraces only the straight chain radical,

a branched chain isomer such as “isopropyl” being specifically referred to.

The carbon atom content of various hydrocarbon-containing moieties is indicated by

a prefix designating the minimum and maximum number of carbon atoms in the moiety,

L8379

30 i.e., the prefix C;; indicates a moiety of the integer “i” to the integer “j” carbon atoms,

inclusive. Thus, for example, C;.7 alkyl refers to alkyl of one to seven carbon atoms,

inclusive.

Mammal refers to human or animals.
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having 1, 2, or 3 heteroatonms selected fromthe group consisting of oxygen,
sul fur, wo /{1}2{ rogen, which is optionally fused to a benzene rin

Exanpl es 1 i nclude pyridine, thiophene, furan, pyrd%oVP$fe/32432

pyrini di ne, 2- TH:Ocqmypaudgli of t:Be pwsemhyemmmwet géﬂeralgfrmyﬂddrﬂcdd)ﬂdﬁi to the

4-pyrim rimdi , 3-pyridazin yridazi nyl - pyrazinyl,
4- 0X0- 2- W&Q gr ¢ % IOMERC Bﬁwemzwxbbﬁeu glenglwhlcgﬁr%w%eo\yn to gng of

xazol V! raaROUd ol b a SnARARBHYL ¢ PEPRRYL MR BUE AEBY B R ERSE! Y

4- oxazol 4-"0X0- 2-0Xxazo oxat | 'az

1, 2, 3- ox atﬁ’bfm brygeh, aym- ‘tS%’efdr sufur atond,, ‘N’Sfoﬁnhfbgaﬂ alogn, “b7 301416%% ofhazohfd
2- thlazol 4-thiazolyl, 5-thiazolyl, 3-isothiazole, 4 15 isothiazole,

5-i sotohi aibl Q”OP“TWF%PRW“TCE furanyl, 2-thienyl, 3-thi enyI 2-pyrrolyl,

153, Soxa hi avi Se - o dersTo s QRAESERE (57ap PR bt hesprocygfic sing

5- 0x0- 1, Zhatimpxpd aibhet8roﬁtqms]seﬂac€bdtfﬁ¢rﬁ(ﬂh@gﬁhf Eoﬁfdlstm% 0? otykdh, sdazala 5 yI
3-0x0-1, 2, 4-t hi adi azol , 1,3, 4-thiadiazol -5-yl,

2- oxo- 1, iFogem, &'@icélzlépp'sowly fased tqa bepzemgainga-y| | 1,2, 4-triazol -5-yl,

1,2,3,4- | t h 4 20 t hij | d
5. ot hi azol yi Xt et RERAY pvriding SRIHBRS alian, pipfzoligt. by y5~1a3, 4-
t hi adigaz gpyridy, :3rp>tnldy1azqiyeﬂap R&yrimidinl, %%ﬁilﬁfd‘h’;{ﬂzﬁbﬁumﬂﬁnylu% gérldam

1,2, 4-dithi azol one. At each occurrence be substit one or
more gr OLRYI’E\‘QZIGE‘B PTRYERZINYL.t4hexo- gﬂmmylydﬁ nhldazoiylemumﬂazolyl i 3nisokaziolys, 4-1-

15 1t ox S5} 535oEbish 3R vikolyt. SRR, Prokatolylet-osagalylpfono-
1,2, 5- t hi RdkaoB)l-BoydzolyBPEE BidxatidbiRn el %ks‘cﬂai@é Yepy! |o5(§<§1§£l)l?ell Py for

radi cal s, substituents,” and ranges, are for illusfration on they do not
excl ude cﬁmérazelleﬂ %écpmdla@@lg, Zrthla‘&dhdr 4\yhibzayl, \ﬁfrthllamiyhéhsmthmzokeamges for the

avi 18 oriSBisERC-sblFRsTe. 2R Shrankh 2blerp S bienih Repyriatiing Py e Ry
propyl, hﬁépﬁmolﬁnﬂlsbbﬁrélgl ngafyh%lilor 08 LRAKEble- 1%§e a i‘ﬁ ladial @rh @

vinyl, propenyl % utenyl’, and their |soneric foris thereo

cycl oal kyls éfﬂxad@wi’r y)lr &oyxio- 1 2;,9fﬂxaﬂlawll-3 ykyed, 4}ﬂéad1yiql 3eylcl QAlethyddiazang- t hei r
i sonmeric f of i.c,val ue urell as _defined
above. 0:{/\8(?)&;&44;@1 15@*’%0@’05;42% lazﬁl'éﬂiz(f P df“&"l)?ﬁs 24t fur
atom A &ﬂaidlfaya yalaugiaboIs -, i1 3)44(&?&013-5%5 oﬁz%B’?Cj fsb&uéﬁ%i gfor R is
Cl. 4al kyl. A nore speC|f|c value for R A speci |c val ue for

R, s20cdeQ}b1ﬂé@1}yl and Saisgphsaziofyil cl 3Al-meadmmle R-oxosZ Niht&ohﬁyls peSimdthylvigd ye for
d Rq d &
R an hf%ﬁ?azolnfj-ep?klr}az% ft:cilgne, 1&[3,4—th1atnazole, or 1,2,4-dithiazolone.

At each occurrence, het may be substituted with one or more group as defined in the
summary of the invention or in claims.

A specific value for het is isoxazol-3-yl, isoxazol-5-yl, 1,2,4-oxadiazol-3-yl,

25 isothiazol-3-yl, 1,2,4-thiadiazol-3-yl or 1,2,5-thiadiazol-3-yl.

Specific and preferred values listed below for radicals, substituents, and ranges, are
for illustration only; they do not exclude other defined values or other values within defined
ranges for the radicals and substituents.

Specifically, C,4alkyl, can be an alkyl group having one to four carbon atoms such

30 as, for example, methyl, ethyl, propyl, butyl, and their isomeric forms thereof; C,.4 alkenyl
can be vinyl, propenyl, allyl, butenyl, and their isomeric forms thereof; Cs.4 cycloalkyl can
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and their isomeric forms thereof.

A specific value for A is structure ii as defined above.
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A specific value: for R and R3 are that one of themis H the other one is
. A spe lue for R4 is -CH2N(CH3)2 10 A specific va| f 4 1S

4 nor phol Wﬁ’y‘% %é%(ﬁ A specific value for R4 is gclf%sog/&“%

4- net hyl -1 - pi péra:;cﬁylmhterfytxmsuiﬁmatdmc value is that R4 is positioned at
either CG3 or gt &l}h pQ }l gns C3and C4 refer to the follow ng

posi tions respétiPEEHic,yAlUSAOr 1S gxyEep ATOMB: The preferred conpounds of the
present invent ix0feaifi vtatygq:gr gr@uglk?]ructure i, ii, or iii has an optical
configuration bellow. Op NN, A 0 These .absol ut e confi gurations are T
called (9)- conﬂmumﬂpeoﬁca{ahaorfdnﬂglstedlyﬂ he Cahn-1ngol d Prel og nomencl ature
system 20 Exa es. .of ef esent_inve t|on are: (1)

(S)-N-f[3-[3-f gifig velye ﬂ€ H?)&yﬁlé’gf - 1- pi per azi nyl ] phenyl | - 2- oxo- 5-
oxazol i di nyl ] n@}g&gkﬁrﬁnﬁr‘fg}mg de 4- [(d| met hyl am no) met hyl ] benzoi ¢ aci d.
ester, (2) (S)-N[[3-[3-fluoro- ?1@?4 [ (hydroxy

acetyl) 1- pi peraspecific]vatverfyt R2 @ndokparb irtlependently H or F.

oxazol i di nyl ] met hyl proP r}et hi oai de 3- [[ (di net hyl angi no) met hyl ], ben20| c acid
ester, (3) A specific value.for R» and R3 are that one of thein is H, the other one’is F.

(S) - N- [[3-[3-fly ? A-afieleb {Sow(mgﬁ - 1- pi perazi nyl ] phenyl ] - 2-0X0-_5-
y

oxazol i di nyl ] net propanet hi oam de r phol i nonet hyl ) benzoi ¢ acid

i

ester, 10 -5 WO Qls éﬁt&al%@'fbmﬂ&/@ﬁxéﬂﬂmhﬁﬂ)nethyl

(S)-N-[[3-[3-fl uoro=-4z][ 4- ( hydr oxyac )-1-pi perazit |]phenyl]-2-o0x0-5
oxazol i di nyl ] mét $gfif lﬁr"é}h’ﬁ ﬁf Y!?XIP(‘PFI%{‘HW"'I hyj.

- pi perazi nyl ) ngt i i _ _

(S)-N-[[3-[3-f u%b}é%ﬂﬂ?‘??ﬁ;% %@héfg%%a"é%gﬁ‘ﬁ‘fd élSQltthrerCa?’z?rn?/ I4] [ﬁlherP orq]uogs oxoalg 5
oxazol i di @y eferttbyhd follopanpepdsitiasirebpedffllydi et hyl ami no) net hyl ] benzoi ¢ acid
ester, (6)

(S) - N-[[3 [ 3-fluoro-4-[4- (hyﬂxoxyacetyl) 1- pi perazi nyl | phenyl ] - 2- oxo- 5-
oxazol i di nyl ] met hyl ] pr opanet hi 4-[ (di et hy o) et hyl ] benzoic acid
ester, (7) and R,

(S)- N—[[3[3f|uoro4[4(hydr acetyl)-1-pipe i nyl j phenyl ] -2-oxo-5-

oxazoljsdi nyl | W%B}Sk&f&i&%ﬂ%dﬁhﬁﬁm tfle phesérton wntbh AR RIWVIREN 2R LELAG [,

ester, 10
(S)- N- [[ BOEBL dsworoptidaljcanfigyraiiendede®t y| ) - 1- pi per azi nyl j phenyl ] - 2- oxo-5
oxazol i di nyl ] met hyl ] pr opanet hi oam de

4-[ (4- et hyl -1 - pi perazi nyl) thyl]bwz)o\c acid ter,
L_t L__J\ Y

These absolute configurations are called.(S)-conﬁguration according to the Cahn-Ingold- -
Prelog nomenclature system.
20 Examples of the present invention are:
¢)) (S)-N-[[3-[3-fluoro-4-[4-(hydroxyacetyl)-1-piperazinyl Jphenyl}-2-ox0-5-
oxazolidinylJmethyl]propanethioamide 4-[(dimethylamino)methyl]benzoic acid:
ester,
2) (S)-N-[[3-[3-fluoro-4-[4-[(hydroxy acetyl)-1-piperazinyl]phenyl]-2-oxo-5-
25 oxazolidinyllmethyl]propanethioamide 3-[(dimethylamino)methyl]benzoic acid -
ester,
3) (S)-N-[[3-[3-fluoro-4-[4-[(hydroxyacetyl)-1-piperazinylJphenyl]-2-0x0-5-

oxazolidinyl)methyl]propanethioamide 3-(morpholinomethyl)benzoic acid ester,



(9) (S)-N-[[3-[3-fluoro-4-[4-(hydroxyacetyl)-1-piperazinyljphenyl]-2-oxo-5-
oxazol i di nyl ] met hyl ] cycl opropanecar bot hi oam de 4 15
[ (di met h‘yp&h‘g‘% ¥ met hyl ] benzoic acid ester, (10) PCT/US00/32432

(S) - N-[ [ 34) 3- (SMSF[3-15-Fidoidd4-chycacatagbtyl) L-pippez s Ipkirydh2ogbls- 2- 0x0- 5-
oxazol i di nyl ] met hxl ]thiourea 4-[ (dimet hyl am no) et hyl ] benzqic acjid ester,
(10 (S N [] npatmiinenton foropdny hoRge & Tkt SR Ry DTISHOAPP R oxo- 5
oxazol i di nyl ] rzgtd@é{e}propanet hi oam de 4- (gl ycyl am no) benzoic acid ester, 20
(12)

(S) - N-[[35) 3- f(5pmr[p343 &lﬁofdﬂwmmmieﬁaxtét)ﬂ)%mpmﬁﬁﬂ]phénymP%beS-2 0X0- 5-
oxazol i di nyl ] net hyldl 3‘ cl opr opanecar bot hi gam de 4-( cyl am no) benzoi c acid
ester? or 13 xazolidinyljmethyl]propanethioamide 3- [(dlethylammo%nethyl]benzmc acid ester,

CRERE ¥ Eé#ﬁ;ﬁf?-i3%%g%%ﬂﬁ%@@é@%&@kﬁfgﬁﬁ%ﬁﬁ]%rb@ﬁ%?:.*él Teid ester,
25 The f ol | owigxgzsihe/IRacti@Ffropirthibamide ep@diethytiniad)sanylibendsic atidieder,

present invention. Al of the starting materials are prepared by procedures
descri bed7) n tAeNel342Hleeras4df-(hydrprysceldlr epiperrainyiipbenylb-oxetdt  known to
one of ordi nary anic .chem tr var i the
Schenes are as 5%9%}4\@&1%&8% rgpa%a%hx??{nd% %ﬁxcgpﬁ@mo @ibeﬁﬁ%gg%g Bt hi s

i nvenjpi onggan (QFND[T[E-FI!QJTEJ@rd a- [mﬁﬁirdﬁm@tyl)q pipera@fnymha]m 210Rk6-5-30 Schemes

8
di scussecri( Eel oW. hown in Schene 1 ound 1l-a with an appropriate
am no prot ect |Q‘¥gzgirdmbﬂ]mf§th’y1]ﬁ>r9pmlsmmlded retkylt hpipegzinyl)methyil bewtodn z oy |
chloride to provda# conpound 1-b. In this reaction a tertiary am ne base
such as trlet He may be used to neutralize the hydrogen -6 WO

01/ 44212 @BCT/ 3&9@1 524321uo%1hqm<ﬁydrwydzs@n i\isig)emzmyg@h&gw%&a -ssuch as

CH,-)Cl2 or THE and tenperatures in the’'range are suitable for
this reacti on.oxreelidisylimethylieyepeprémnecarbotbioaside 4-or their conpatibility

ith the chem st. d f | gl f th l ecul es b
| l“ym o zed. | RO Re RS | xanpl 65 115 |
tert-but oqggar E3([5Qﬁl)0té -3-[3-(BidrbRPceyD- pﬁ%ﬁ&iﬂyp%h&mp@mbmver

dependi ng on the em stry and conpounds$ ‘desired o protecting groups
may be errpl oye@&aZMnﬁkscthHﬂn@wm@ﬁ(*d@tnithblam)meﬂlyﬂbﬁszmcmd ssteglescri bed

in PCT In ti,0 98/ 54161. and, exenpl ified in Exanple |
of the p @ﬁlﬁéﬁ%ﬁw Hytyoéyagpgﬁll-gwe@}myﬁlgﬁgnyﬁ%olxg 5? educed to
the am ne to p@:&ybmnymﬂem?}]mp&n&hmM& 4-@1&9&\‘&%}5@&6& aGgesmy, i shed by
catal yti c hydrogenation wi al ladiumcatal yst in solvents such as

Me OH, 2CEt Cl-Ithnd(SOEIHE[IBEBeﬂuomérﬂ%(hmxmcutyb) 1-pipevezumilphenyhe2-ozatsal yti c or
chem cal nethods kn k|IIed i he art n he .e
desired. Corrpo‘ﬂﬁ?aa 8%8‘(“8 ‘? OWé‘FWBOtb %@X?’ﬁ%‘“ﬂ%&?%ﬁla&‘ﬁ ng the

am ne formed i&dhds reaction. Acylating the aniline 1-c with an

appropriately activated
(13) (S)-N-[[3-[3-Fluoro-4-[4- (hydroxyacety])— —plperazmyl]phenyl] -2-0X0-5-

oxazolidinylJmethyl]propanethioamide 4-(L-alanylamino)benzoic acid ester.

25 The following Schemes describe the preparation of compounds of the present
invention. All of the starting materials are prepared by procedures described in these
schemes or by procedures that would be well known to one of ordinary skill in organic
chemistry. The variables used in the Schemes are as defined below or as in the claims.
The compounds of this invention can be prepared in accordance to one or more of the

30  Schemes discussed below.

As shown in Scheme I, compound 1-a with an appropriate amino protecting group
(P) is esterified with either 3- or 4-nitrobenzoyl chloride to provide compound 1-b. In this

reaction a tertiary amine base such as triethylamine may be used to neutralize the hydrogen
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am no acid derivative provides 1-d. Exanple 11, Step 3 illustrates the use
of an aci o]n /4%{12()“ de and tertiary am ne base for this reaction; however,
condensi n age such as 1,1'- carbonyl diinidazole and PCT/US00/32432 _
1, 3- di cycthitride/focmed oion-pratie/ shlvent snely be CHoCLi @ THR amdiefitpefitgtes it ripeWn

in the art tide chemistry can also be used for this reaction. In
Schenes 1°f o?%u%g‘%a sP‘I“Tbi?\ﬁl!ﬁthSe”EHﬂ@-aP rdeciing grpups (Blarg shosendar tRgirand or RS

are hydro, ; td Lred, anpl.e 11.. Step 3

1 st r ot catbeRlcd WRbihthentt @) hd eI BbE Bl Tl Spinssigelc: | ng
t he ani noFgrtbeicompounldy symiesiZedhs Ekampleah - k2 ten-tiesidichibensl (Bow) is akbRaKior :
renmovi ng Boc (Exanple 11, Step 4) but can be readily renoved (piperidine in
DVF) i5n tBFetestiRg g5oup: howeyer, IﬁiFEﬁﬂ‘#llfem{ the ghemistry 2nd spmpow)ds desiged other

b | ' . Ac) jn t _of
b oam ddraiegsy brofifemabe emBiop b8 TSl Y CClghlnd fo wherdih BYEBEF i ect eq 10
provi de ldescribthdyih #0TigteinationalMibliestidn WO 98v5%16xsHd éx2aplified iV ERAAST 16

i _
groups (P) can be then renoved at this stage. Renoval of the Boc protecting

group fr dAf Pregent Anveptionohhenitergrpyp eFempeunsit-bis reduedd toithe afnimeanerdvidegi ve-
the hydr h de .1..0f : ine.  This,salt n.often be used directly
in the su%s (ﬁ)ﬁééri]? < Z@)ﬁ lgt% Pg‘tr?]%}]?e gf)ﬂaﬁ??rgﬂh%?d H&a%ﬁﬁ%ﬁélyﬂwgsqﬁq?&% ochl ori dé

1-e wiot h philaiuaeckAys ivsslvénts §uehtas MSORNEWH Ra €HLOL,%k Yéont mnﬁﬁmaq\%;s s
carried out in solvents such as CH2Cl12, THE or 30 preferably "Me at

t enper at IO VER ohigecatalifie onghemical omthqisdmawattp one skitledinthe arttcan bear bony |

conpounds e epared accordi ng to,the procedyres descrihed in PCT |
| nt er nat ﬁ‘{?@ﬁy“gdgﬁ%&gg&i gﬁ"\ﬁﬂl%ﬂg ?R-“i“&&s\ﬂc‘@fl&é’l neschy %@6‘5‘1@@82 I n
Schene | laniihe fdrftedii fegieatona! ingdh@anifin€ $1cbiti b Spphbhrincdly Jati -(1

chl or oal kyl ) benzoyl chloride an antgert [ alrg am nle bagpeﬂ%%&éﬂygg%%%dfi ate
sol vent <AfiRo gaid Ve paevidest lefip Exampleel 1, Stepticillustrayes thé ugs dfl@ dcid gi ve
conpoyund Al tion.of. an ine with 2-b provides compound 2-c. The

r eactllgon cg%ogidgean égérrlﬁlﬂ&mdﬁ? bysg far Véﬁ?célogu%%wﬁ'§ﬁ§°3€’élsﬁﬁé‘g tseuphasd.lith a
catal yti ctaedmymﬁnﬁaazsmunum,j-aiéy@laha@ykﬁrﬁ&imﬂ&aﬂu{yardx%&izeaia.fzéﬁfwhi@%jee“t to
the reflux tenperature of the solvent. Deprotection of 2-c to provide 2-d,

and the pradpenonm prihert ebpentidn gbemissy samalsabe nead fouthivrea¢tivn. daSehemesdedur es
descr) Do SRR, s FEORT: St nd Ao ke AT ABRRRL pihs ( 11
L/ ) to preny @ meymOeqeird. [Exafplél 65 FitPs dhistrate SHRARE Sf b-ffdtkrlyimethdlg-aCi d
chlorides and a _tertiary am ne base can be used for this reactfion. “In
addi t3%n cafioayl &moc) fos preiecting thapminegzroup ofglytine.cEmenis sahdt tnmnditiohs as 1, 3-
suitable for removing Boc (Example 11, Step 4) but can be readily removed (piperidine in
DMF) in the presence of a thioamide (Example 11, Step 6). The benzyloxycarbonyl can
also be removed (HBr/HOAC) in the presence of a thioamide and is thus a suitable P’ group.
Compound 1-d is deprotected to provide 1-e. Acylating 1-e provides 1-f. Any additional
25 protecting groups (P) can be then removed at this stage. Removal of the Boc protecting
group from 1-d can be conveniently carried out with HCI in dioxane to give the
hydrochloride salt of the amine. This salt can often be used directly in the subsequent
acylation. Acylation of the amine or amine hydrochloride 1-e with dithioesters and a -
tertiary amine base to give thioamides is carried out in solvents such as CH,Cl,, THF or
30  preferably MeOH at temperatures in the range of 24-50°C. Preparations of other
thiocarbonyl compounds can be prepared according to the procedures described in PCT

International Publication WO 98/54161.

......



di cycl ohexyl carbodi i m de and 4-di nmet hyl am nopyri di ne or triphenyl phosphi ne
and di et hg azodi car boxyl ate. The renmai ning steps which |ead to
conpoun®O8¥442 nul a | of the 15 present invention are caFFT@éo%{?f“%y t he

sanme procedurscHese M the thtérinedidie AR6hdl 286k dsterifiod Wilh £3/ 8421 P
PCT/ US00/ 32432 SCHEME | R HOCH2CON, 3-A-CH2NHP R3 1 1-a R 02N

COOCHZ CatorpalsyDbgupoyl chipride aﬂQ a tERGRFY yminejbase i ARFPRECARIAHRSOLYSHt RIFHAICHOON
o R el ey hedin %“‘%@%M&Qﬁ%oﬁ s
-9 “amine with 2-b provides compound 2-c. The reaction can be carried out in solvents such as
5  acetone or CH,C)» with a catalytic amount of sodium iodide at a temperature ranging from
ambient to the reflux temperature of the solvent. Deprotection of 2-c to provide

2-d, and the preparation of compounds 2-e are carried out by the same procedures described

in Scheme L
In Scheme III the alcohol intermediate 3-a is esterified with an appropriately
R4

_ \®——000H
10  substituted benzoic acid (

Schemes I and I, the acid chlorides and a tertiary amine base can be used for this reaction.

) to provide compound 3-b. As described in

In addition this reaction can be carried out with reagent systems such as 1,3-
dicyclohexylcarbodiimide and 4-dimethylaminopyridine or triphenylphosphine and diethyl
azodicarboxylate. The remaining steps which lead to the compounds of formula I of the

15  present invention are carried out by the same procedures described in Schemes I and II.



J11 WO 01/ 44212 PCT/ US00/ 32432 SCHEME Il R2 HOCH2CON N A- CH2NHP 2-a R3
RE R2 C-C_ COOCH2C N A-CH2NHP R3 2-b R R7R8N-C COOCHZCO\I N A- CH2NHP
2-c R3 5 WOORMBA- C _ 3-A-CH2NH2 COOCH2CON\ -/ N PHCO 2-d PST/RSHREN C x
COOCH2CON A- CH2NHC- R,  2-e R3 5 - 10s¥QEME44212 PCT/ USOO’ 32432 SCHEME

1111 R2 HOCH2C N A-CH2NHP V-J 3-a R3 1 R R4 COOCH2C N A-CH2NHP 3-Db R3 R
R4

R
/ N\
HOCH,CON A-CH.NHP
2N 2
R3
a ¥
R
OGN I\
@—-coomzcm N A-CH,NHP
_/
R
1-b | 3
Rz
RsNH —
@— COOCH,CON N‘@fA-CHZNHP
/
1-c Rs

6
R7HBNCHCON COOCH,CON A@'A -CH,NHP
R-,RBNCHCON—@—COOCHzCON b—ﬁu -CHoNH,

X
|
R7R8NCHCON—©—COOCHZCON b—A CHNHE-R,



COOCH2CON j N A-CH2NH2 3-¢c RB R R X COOCH2C N A-CH2NHC-R1 R3 5 The

phar maceuti cal conpositions of this invention nay be prep nmbi ni ng
the conPUM23f Fornmula | of this invention with a soli ﬁ%?ﬁéﬁ%g
pharmaceutically acceptable carri @CHEME ®ptionally, with pharmaceutically
“accept abl e adjuvants and exci pi ent enpl oyi ng standard and conventi onal
techni ques. Solid formconpositions include powders, tablets, dispersible
granul es, capsul es, cachets and suppositories. A solid carrier to can be at
| east one substance which may al so nction as a diluent, flavoring agent,
sol ubilizer, lubricant, suspendifeh ag , binder, tablet disintegrating
agent, and encapsul ati ngHagesON | AGHNEPr | ers | ncl ude magnesi um

car bonat e, magnesi um st ear at e, al c,/sugar, |actose, pectin, dextrin,
starch, gelatin, cellulosic matggfialf |ow nelting wax, cocoa butter, and
the Iike. Liquid form conpositions  nclude solutions, suspensions and 15
emul si ons. For exanpl e, R4 here may e provigded sol utions of the conpounds of
this invention dissobﬁéd in water and wat & -propyl ene glycol and

wat er - pol yet hyl ene gl ycol st lepa cont.ai ni ng suitable
conventional col oring ;§3§EQLTﬁ%%%#%%b_age , @giﬁﬁ%izers and t hi ckeni ng
agents. -11 ;;:11..: WO 01/44212 PCT/ US00/R32432 Preferably, the
pharmaceuti cal composition is petvided enployi ng conventional techniques in
unit dosage form cont ai ni ng effectike or appropriate anounts of the active
conponent, that is, the conpounds of formula | according to this invention.
The quantity of active nponent, that is rRhe conpound of fornula I
according to 5 thisskpv ion, in the rmpceuti cal conposition and unit
dosage formthereof may b icexbcajcond) wi-delHynrgependi ng upon t he
particul ar application, th ot ency of paf ti cul ar conmpound and the
desired concentration. Generall g the quantasty of active conponent wll
range between 0.5%to 90% by wei ght} of the conposition. In therapeutic use
for treating, or conbating, bacterial infections in warm bl ooded 10

ani mal s, the conpounds or|°pharmaceutical co sitions thereof will be

admi ni stered orally R/l , transdersms| | and/ or parenterally at a
dosage to obtain and mai nt ai coorRReeN at
on

-CHo8H, an anount, or
bl ood-1 evel of active conp in the anfTal nder goi ng treatment which

will be antibacterially effecti v GenerallyRssuchH"dntibacterially

|

e R
R;RgN-C — X
e N\€/>—-coocw CON N A-CHNHO-R
2 \ ; 2 1
R3

2-e
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effective anount of dosage of active conponent will be in the range of
about 0.1 to about 15 100, nore preferably about 1.0 to aq%g@ugg 2kg of
body wei JMPPH44?12 |t is to be understood that the dosages P
dependi ng upon the requirenents of SEHEMEIENt, the severity of the
bacterial infection being treated, and the particular conmpound bei ng used.
Also, it is to be understood that the initial dosage adm ni stered may be

i ncreased beyond the above upper level, in order to rapidly achieve the
desired bl ood-level or the initial dosage.20 may be snaller than the
optimum and the daily dosagq_légg‘yc%éjb o) Si ycﬂ leHFj ncreased during the
course of treatnment depending of cular ¢situation. If desired, the
daily dose nay also be divided into tiple doses for admnistration
e.g., two to four tines per day. Fhe conpounds of formula I according to
this invention are adm ni stered 25 pared[erally, i.e., by injection, for
exanmpl e, by intravenous injection or by otgger parenteral routes of

adm ni stration. Pharmacgutical conpositions\for parenteral adm nistration

will generally contain"a?@r_ ticAll € nmount of the
conpound according to fo a aszg&é—\w%b sa?\t%g'lfrchF?d addition salt or
base salt) dissolved in a pharnaceutical |l y,/ acceptable Iiquid carrier such
as, for exanple, water-for-injecti & and a buffer to provide a 30 suitably
buffered isotonic solution, for exanple, having a pH of about 3.5-6.
Suitable buffering agents include, for exanple, trisodium orthophosphate,
sodi um bi carbonate, sodiumcitrate, N nethyl glucamne, L(+)-1ysine and

L(+)-argi nine to nane blﬂ«ﬁ ew represgH at buffering agents. The

conpounds according to for lcoge | | @-CHiNH\WO 01/ 44212
PCTI USOQ 32432 dissolved imthe carrier—in anount sufficient to provide
a pharmaceutically acceptable injggtable dancentration in the range of
about 1 ng/m to about 400 ng/m of solytion. The resulting liquid
pharmaceutical conposition will be adm mistered so as to obtain the above-
mentioned antibacterially effective anmount gof dosage. The conpounds of
formula | 5 according togthis invention are)advant ageogsly adm ni stered
orally in solid andliquiw f AT yxazal idilnone anti bacteri al
agents of this invention hav ug:g’ﬁﬁvz%l tgaizggth%g‘vari ety of
organisnms. The in vitro activity of conpounds of this invention can be
assessed by standard testing procedures suéh as the deternination of
m ni mum i nhi bitory 10 concentration (MC) by agar dilution as described in
"Approved Standard. Methods for Dilution Antimcrobial Susceptibility
Tests §or Bact ghi pharftaked@calcodgositionsbr this indemlionanay, be peprdred by doriBigdgby t he
National Committee for Cinical Laboratory St andar]ds,_ \A}I | anova, .
Pennsy| vatiecompanndsfdFosmnlaficf yhis inventiomwih @ sghd ppjiquid pharmaceHicaliy nst
St aphyl ococcu aureus. .St a i I, G RCHdS xcipi
pneunoni a@?ceﬁﬁpgr‘:&gb% @B@f?@@ g.%ili}g ?‘R&%ﬁ”ﬁﬂegﬁéarﬁy%&mﬁé agh P excipient
employing standard and conventional techniques. Solid form compositions include

P4

powders, tablets, dispersible granules, capsules, cachets and suppositories. A solid carrier

10 can be at least one substance which may also function as a diluent, flavoring agent,
solubilizer, lubricant, suspending agent, binder, tablet disintegrating agent, and
encapsulating agent. Inert solid carriers include magnesium carbonate, magnesium stearate,
talc, sugar, lactose, pectin, dextrin, starch, gelatin, cellulosic materials, low melting wax,
cocoa butter, and the like. Liquid form compositions include solutions, suspensions and

15 emulsions. For example, there may be provided solutions of the compounds of this
invention dissolved in water and water-propylene glycol and water-polyethylene glycol
systems, optionally containing suitable conventional coloring agents, flavoring agents,

stabilizers and thickening agents.
-11-



15 Moraxella catarrhalis and H influenzae is shown in Table 1.
Ant i bacteri al tivity Mninmum I nhibitory Concentration ( bl e I
SAUR SE’%& oﬁf—‘,&gSPNE SPYO HI NF EFAE MCAT 9213 30593 12715(:8/59%5&%%%?30063
19217 30607 EPrefonibly, SEphaBRaEuSFNEoSPYSItiah NiFprowiied Maxwloying rbrventiond 30593
12712 9912 .152 M C 30063 9217 30607 Mg, MC MC MCMC MC '\%E 1.0.5 0.25
0.5 <0.06°CBBIGYES I WibEosaesTory cpnEuBIBE GHECHES APRIPPREICATOUR,Olthe actve; o 5
0.5 64 2 BmptinéhtZhat i9, e Qm%p@tfnd% of fortnda 2accodin® tdthdindéntlor?d 6 2 1 1 0.25
"0.125 16 1 3 7222050256414 8-2110.1250.12516 11 9 0.5
0.125 0.5 <0. (Eheattiy®f@ctbvedcomnponény titat 5 e Sodpodsi effofduld Iacéording20 25
-13 WD 01/ 44212 .PCT/ ﬁlsol% 32432 .

q

(S N5\ [ 3hit Sventiondn S Dhepmaceutiss AOBAPRRon Bl Jait 4088 fomR et vt - 5.

cxazel Soithd ELIMAPSARAR AR i Bl el WRCMI LU B o1
0 0 PhCHaeichPE ehimdeGnd-hnd-the ‘Ubdiédcon@entration. Generally, the quantity of active
component will range between 0.5% to 90% by weight of the composition.
In therapeutic use for treating, or combating, bacterial infections in warm-blooded

10  animals, the compounds or pharmaceutical compositions thereof will be administered
orally, topicélly, transdermally, and/or parenterally at a dosage to obtain and maintain a
concentration, thét is, an amount, or blood-level of active componém in the animal
undergoing treatment which will be antibacterially éffective. Generally, such antibacierially
effective amount of dosage of active component will be in the range of about 0.1 to about

15 100, more preferably about 1.0 to about 50 mg/kg of body weight/day. It is to be
understood that the dosages may vary depending upon the requirements of the patient, the
severity of the bacterial infection being treated, and the particular compound being used.
Also, it is to be understood that the initial dosage administered may be increased beyond the
above upper level in order to rapidly achieve the desired blood-level or the initial dosage

20 maybe smaller than the optimum and the daily dosage may be progressively increased
during the course of treatment depending on the particular situation. If desired, the daily
dose may also be divided into multiple doses for administration, e.g., two to four times per
day.

The compounds of formula I according to this invention are administered

25  parenterally, i.e., by injection, for example, by intravenous injection or by other parenteral
routes of administration. Pharmaceutical compositions for parenteral administration will
generally contain a pharmaceutically acceptable amount of the compound according to
formula I as a soluble salt (acid addition salt or base salt) dissolved in a pharmaceutically
acceptable liquid carrier such as, for example, water-for-injection and a buffer to provide a

30  suitably buffered isotonic solution, for example, having a pH of about 3.5-6. Suitable
buffering agents include, for example, trisodium orthophosphate, sodium bicarbonate,
sodium citrate, N-methylglucamine, L(+)-lysine and L(+)-arginine to name but a few

representative buffering agents. The compounds according to formula I generally will be

-12-



A stirred, ice cold mxture of 1 (PCT International Publication WO

98/ 54161) (20.0 g, 50.7 mml), acetone (1500 nmL) and saturated aqueous
Eodl ulm biwenbasaze (500 nml) is treated, during 20 mn, w PCT/HSeM2432 on of
~ benzyl oxy L % | deardi The
mixture | Euspifes BIbCEEE: iiobedone fREICATR frol e pREREI-RT i Ceidbte | ane
for 18 hgurictahllé cortenteitiondh el mgdwoﬂ:‘ztbz»ﬁt hngl/theo sbout 400 migdnlefsobrlioni (The
wat er an rine, dried (MySO4), and conQ ntr tedto |ve 25. 4 of  the
product 2resuktiag lmuidpharmegeafioalePpipRsike pipdmpnipigred o g sy Pbtpingheabove-

HOCH2 CNr 1 0 g,
46.1 mol enf\/é‘l‘ﬁ “(‘%g‘iﬁ”ﬁ?}gy effegtive o ‘Nﬂég ?Ea% : %‘ﬁc- g‘t’%dgc;r??fé%’t%’é%gt (g 25
g) is hydﬁ&ﬁﬂﬂﬁ% esthad in@éntionidré a?dvaﬁragswstyead)ﬁm&&rai erally iff sulidlanddigmid

Addi tional catalyst (6.25 g) is added and the hydrogenation is continued
for 1 daydospgeformsxture is filtered and the filtrate is concentrated.

Chr omat ogr aphy | th
product which |T§ c%&%thd %lhgglg[ %rgf)e?r‘l]aiaé Bsn(gqglsgjfg éﬂﬁigmaso gi ve flzaggméf?» ©
-14 WO 01/a474ﬁé@o'? gahﬁﬁ@/ IH4 3R vitDtRAvidy ofdthsdurds of tlﬁs)mwentimdﬁ(BNaNeB&dH

TEA F Lt " NHBoc OO CCH2 0 COCHZCN N NO F Lt"NHBoc 4 A stirred
m xt ure obyStapﬁardmesgng procsdyrmbuchan the datermination afanipimwy iphidbitory 4 nmol ) 5

' n CHZI(C): 12 ncen{patl (i/lltd)%yta%gr cTa uthJ?is ﬁ@scntbgme'rﬂp%\(?ed(s%A'rQarH\.” Mlt}?od§-% ution

of 4-

Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobically”, 3rd. ed.,

published 1993 by the National Committee for Clinical Laboratory Standards, Villanova,

Pennsylvania, USA. The activity of compounds of this invention against Staphylococcus

aureus, Staphylococcus epidermidis, Streptococcus pneumoniae, Enterococcus faecalis,
15  Moraxella catarrhalis and H. influenzae is shown in Table 1.

Antibacterial Activity Minimum Inhibitory Concentration ({ig/mL)

Table 1
SAUR. | SEPI EFAE SPNE SPYO HINF EFAE MCAT
9213 30593 12712 9912 152 30063 9217 30607
Ex- SAUR | SEPI EFAE SPNE SPYO HINF EFAE MCAT
number | 9213 30593 12712 9912 152 MIC | 30063 9217 30607
MIC MIC MIC MIC MIC MIC MIC
] 0.5 0.25 0.5 <0.06 <0.06 4 0.25 0.5
2 1 0.25 0.5 0.125 <0.06 8 0.5 0.5
3 4 2 2 0.5 0.5 64 2 4
4 8 2 2 0.5 0.5 64 2 4
5 2 2 2 0.25 0.25 32 1 2
6 2 1 1 0.25 0.125 16 1 2
7 2 2 2 0.5 0.25 64 1 4
8 2 1 1 0.125 0.125 16 1 1
9 0.5 0.125 0.5 <0.06 <0.06- 8 0.5 0.5
10 4 0.5 : 0.5 0.125 <0.06 8 0.5 2

20

25

-13-




(chl oronet hyl) benzoyl chloride (3.57 g, 18.9 mmol) in CH2Cl12 (32 m) and
kept at _anbient tenperatures for 4 days. It is washed w &;éfr H,E%tz
aqueous%ﬂ@@‘ dried (MgS™) and concentrated. Chromat A@ﬂ@ t he
‘residue on silica gel wth 5% MeOH CH2C12 gave the product which is

di ssolved in CH2C12 (40 m) and precipitated with hexane to give 5.37 g of
10 4. SHEFAMPLES 0 0 CICH COCH2CN N N-kO HNMe2 -Q 2 ,,,.H F NHBoc 4 O O O

oty R Y RIS Flgoro p X bvaab S ol B o T 100

acetone dxiﬂolmlayl]rﬁethﬁnpropine&ﬁbmﬁmte 4t—[6¢dlihﬁlt1@ilamﬁloﬁméth21¥}bdmzoib&cid eveet (W) t h

wat er (20 n1) and extracted with CH2C12. The extracts are dried (MSO4) and
concént reRd.: Chromat ography of the residue on silica gel with 5% MeOH 0. 5%
NHAOH/ CH, A 2 gave 559 ng of 5. 20 -15 I11. WO 01/44212 PCTI USOQ 32432 Step
50 0 0 Me2NCH2 COCH2EMA\N- -7\ N B0 HCl  miecmypengock NHBoc 5 O O O 11 Me2NCH2 .
O COCH2I CN N NACD*N\\L/ @ ¥ RH2 —>

wH  NaHCO4H,0

F NHBoc

1
0

(o]
TR J
PhCH,OCH,CN N N” O
\_/ I jul‘H

F NHBoc
2

A stirred, ice cold mixture of 1 (PCT International Publication WO 98/54161) (20.0
g, 50.7 mmol), acetone (1500 mL) and saturated aqueous sodium bicarbonate (500 ml) is
treated, during 20 min, with a solution of benzyloxyacetyl chloride (9.5 ml, 60.8 mmol) in
10 - acetone (150 ml). The mixture is allowed to warm slowly to ambient temperature (24°C)
and stand for 18 hours. It is extracted with Et.O and the extract is washed with water and
brine, dried (MgS0O,), and concentrated to give 25.4 g of the product 2.

Step 2 :
0

(o]
L/ Py
PhCH,OCH,CN N N (0] Ha
— AT

F NHBoc
2

(o]
VAR J
HOCH,CN N N" O
\_/ L__j.u-H

F NHBoc
3

15 A mixture of 2 (25.0 g, 46.1 mmol), MeOH (1700 ml) and 10% palladium - on -
carbon catalyst (6.25 g) is hydrogenated at an initial pressure of 35 p.s.i. for 4 days.
Additional catalyst (6.25 g) is added and the hydrogenation is continued for 1 day. The
mixture is filtered and the filtrate is concentrated. Chromatography of the residue on silica
gel with 2.5% MeOH-CH,Cl, gave the product which is crystallized from acetone - CH,Cl,

20 togive 13.7gof 3.

-14-



6 Compound 5 (520 ng, 0.847 mmol) is cooled in an ice bath and treated with
AN 5 HCl in dioxane (10 m). The mxture is stirred in the ice bath for 2
hours andveol/44#h? ent tenperature (24C) for 1.5 hours and ReHEENEERed.
Three 4.0 ml portions of CH2CI2 are mxed with the residue with
concentration after each addition to give 6. Step 6: S 00 0 n 11 11
CH3CH2C- SSteip®3: Me2NCH2 COCH2CN N N O\_j HEt3AN F HC NH2 6 OO O 11

Me2NCH2 COCH2CN N _Q_ N110,.,,HS It NH-C-CH ‘ 7 10 A stirred
mxture of 6 (400 ny, Of72A |ethyl ani re—{Qy&eeni . 5.82 mol) and
met hyl dit hi opropi ortceR3501g,_ Orrrml) H\‘CFE&S‘Z‘W m) THF (7 M) is
kept at anbient tenperature g days i Xxed with water and

extracted with CH2Cl 2. The extract NBred (MySO4) and concentr at ed.

Chr omat ogr aphy of the residue dn sil | ca gel wth 5% MOH 0.5% NHAOH CH2C12
gave the product which is crystallized from 15 CH2Cl 2/ heptane to give the
titled product 7. M5 (FAB) n12 586(M+d-|}),oH FAB) al cd for

C29H37FN5CBS (M+HE)  586. 24 bed for
C29H36FN505S: C, 59. 47; 11. 96 \-I-'-éun «04; H, 6.25 N,
11.83. -16 WD 01/ 44212 PCT/ USOO/ 32432 Exanple 2 NHBoc

(S)-N-[[3-[3-Fluoro-4-[4-[ (hydroxy acetyl)-1-pi perazi nyl ] phenyl]-2- oxo- 5-
oxazol i di nyl ] met hyl ] pr opanet hi oam de 3-[ (di net hyl am no) net hyl ] benzoic acid
ester (11) St epstitred@hiRfiire 0D81(5.70 g, 12.6 mmol) and triethylamine (2.99 ml, 21.4 mmol)
5 in CH,Cl, (76 ml) is treated at ambient temperature (24°C) with a solution of 4-
(chloromethyl) benzoyl chloride (3.57 g, 18.9 mmol) in CH,Cl, (32 ml) and kept at ambient
temperatures for 4 days. It is washed with saturated aqueous NaHCO;, dried (MgSO.) and
concentrated. Chromatography of the residue on silica gel with 5% MeOH/CH,Cl, gave the
product which is dissolved in CH,Cl; (40 ml) and precipitated with hexane to give 5.37 g of
10 4

Step 4:

Y

Il HNMe,
(;|(;|-|2 COCH2 N —Q— " 2

NHBnc

O
I

0 N\
MezNCHz COCHzCN "

NHBoc

A stirred mixture of 4 (650 mg, 1.05 mmol), Nal (11 mg), 2M dimethylamine in
MeOH (2.1 ml, 4.20 mmol) and acetone (14 ml) is kept at ambient temperature for 24 h,
15  mixed with water (20 ml) and extracted with CH,Cl,. The extracts are dried (MgSOy) and
concentrated. Chromatography of the residue on silica gel with 5% MeOH/0.5%
NH,OH/CH,Cl, gave 559 mg of §.

20

-15-
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HOCHZCN NN O -~ ,...HTEA F NHBoc 3 11 C& Op O COCH2CN 'N N~O F
" NHBOCWO&?EM%%i“ rred solution of 3 (Exanple 1, Step 2) gcrgéhomseddz- 99
nmol ) an riethylamne (0.83 m, 5.99 mol) in CH2CI2 (24 M) is treated,
dropwi se with a solution of 3- (chloronethyl)benzoyl chloride (980 ny, 5.18
‘mmol ) in ;:H 12 (10 mM) and kept at anbient tenperature (24C) for 18 hours
and at r§.ﬁp for 5 hours. Additional 3- (chloronethyl)benzoyl chloride
(150 1) and triethylamne (186 |l¢ are added d the 10 m xture is refluxed

“for 18 hours, rri'éee,g?_yvi té >at géa;ﬁgﬁ\gg@‘h@:m andHextracted with
ct?i s\ari ed (MpSQ)

CH,Cl2. The extra c fH T at gduandl Oomat ogr aphy of
the residue on silica gel with 2.5% MeOH CH2 Jggve 1.68 g of 8. Step 2:
C& O O O COCH211 N N~O HNMe2 F Lt""NHBpc 8 CH2ZNMe2 O O O 1COCHL 11 N A
NO F NHBoc 9 15 A stirred mxture of 8 (725 ng, 1.20 mmol ), sodium i odi de
(12 ng), 2 M dinethylamne in MeOH (2.3 m, 4.56 mvl) and acetone (16 m)
Is kept at anbient tenperature (24C) foro4 days, m xed wi h water and
extracted with CH2CI 2. The exXhd RS, ' t‘;ggﬂz?; S ncogcent r at ed.

Chr omat ogr aphy of the residue 8n S | gel withm r FH McOH CH2C12
containing 2.5-5% MeOH gave 632 ng of 9. -17 !l 1T WO Ol444 Hp

PCT/ USOQO 32432 6

Compound 5 (520 mg, 0.847 mmol) is cooled in an ice bath and treated with 4N
5 HCl in dioxane (10 ml). The mixture is stirred in the ice bath for 2 hours and at ambient
temperature (24°C) for 1.5 hours and concentrated. Three 4.0 ml portions of CH.Cl, are
mixed with the residue with concentration after each addition to give 6.

Step 6:

o 0 Q

il n/\ JL CHiCH,C-8CHy
MepNCH, COCH,CN N N~ 7O - EN >
+HCl j—NHz

S
I

F
6
0

Il

o O
o/ U
Me,NCH, COCH,CN N N" O " s
F i n
: 7

NH-C-CH,CHj

10 A stirred mixture of 6 (400 mg, 0.727 mmol), triethylamine (0.81 ml, 5.82 mmol)
and methy] dithiopropionate (350 mg, 2.91 mmol) in CH,Cl; (7 mI)/THF (7 ml) is kept at
ambient temperature (24°C) for 2 days, mixed with water and extracted with CH.Cl,. The
extract is dried (MgSO,) and concentrated. Chromatography of the residue on silica gel
with 5% MeOH/0.5% NH4OH/CH,Cl; gave the product which is crystallized from

15 CHyCla/heptane to give the titled product 7.

MS (FAB) m/z 586 (M+H"); HRMS (FAB) calcd for C2oH37FNsOsS (M+H™)
586.2499, found 586.2485. Anal. Calcd for Co9H3sFNsOsS: C, 59.47; H, 6.20; N, 11.96.
Found: C, 59.04; H, 6.25; N, 11.83.

-16-



Step 3: CH2ZNMe2 O O O HCI COCH2CN NN NAO,...H dioxane F NHBoc 9
CH2ZNVe2 O OO COCH2CN~ NNNO ....HF NH2 10 .HC Conmpound 9 (570 ng,
0.929 Mmoo 014280l ed in an ice bath and treated with 4N RET/YS§0/RBX ane

(10 mM). T t .anbi ent
5t emper at UPgh & SOER-G3ERDA0 Pl SRl Bbick DB pnaih o8 G

Wi th t hree ok@zslidinydméthyllmopdne Hibiohi deidt idiemdgdahineimahyldéenesicaioill e (11)
addition to glve 10. Step 4: CH2ZNMe2 S OOI1O If 11 J, CH CH CSMe COCH2CN
NNO32 StPli Et3N F 10 . HO CH2NMe2 O OO-1II ff COCH2N N NAO - \-/ H
S FI' I NHCCH2-CH 11 A stirred m xtyre of 10 (490 ny, 0.891 mml),
triethylamne (0.99 mgo 7.13 mml) 910 an thyI di t hi opr opi onate (429 ny,
3.56 mmol) in CHZCI,%CE.;Z&N 5m S°kept at anbi ent t enperature
(24C) for 18 hours and centen t rChroernggraphy of the residue on
silica gel with 5% MOH CH2CF2 gave fapnmsgture of 11 and its hydrochl oride
salt. This is m xed with satusated aqueous NaHCO3 and extracted with Et OAc.
The extract

CH,CI

G i || /—\
COCHQCN —Q—
nIH
NHBoc
5 A stirred solution of 3 (Example 1, Step 2) (1.80 g, 3.99 mmol) and triethylamine

(0.83 ml, 5.99 mmol) in CH,Cl, (24 ml) is treated, dropwise with a solution of 3-
(chloromethyl)benzoyl chloride (980 mg, 5.18 mmol) in CH>Cl; (10 ml) and kept at
ambient temperature (24°C) for 18 hours and at reflux for 5 hours. Additional 3-
(chloromethyl)benzoyl chloride (150 pul) and triethylamine (166 ul) are added and the

10 mixture is refluxed for 18 hours, mixed with saturated aqueous NaHCO; and extracted with
CH,Cl,. The extract is dried (MgSQ,) and concentrated. Chromatography of the residue
on silica gel with 2.5% MeOH-CH,Cl, gave 1.68 g of 8.

Step 2:
CH,CI o
o) o)
1] ™\
CocHN N o HNMe,
S ek —>
F NHBoc
8
CH,NMe,
@- COCHZCN
uI'H
NHBoc
15 A stirred mixture of 8 (725 mg, 1.20 mmol), sodium iodide (12 mg), 2 M

dimethylamine in MeOH (2.3 ml, 4.56 mmol) and acetone (16 ml) is kept at ambient
temperature (24°C) for 4 days, mixed with water and extracted with CH,Cl,. The extract is
dried (MgSO,) and concentrated. Chromatography of the residue on silica gel with

mixtures of MeOH/CH-Cl, containing 2.5-5% MeOH gave 632 mg of 9.
-17-



is washed with dilute Nal, dried (MgJSOH) and concentrated. Crystallization
of the "F‘%Hg’? 122 from Et OAc- hept ane gave 329 ng of the tpé&tads 2%uct 11.
Anal . C29H36FN505S: C, 59.47; H, 6. 20; N 11.96. Foun C, 59.16;
'H, 6. 308teN,3: 11 81. Exanple 3:
(S)-N-[[3-[3- FI uoro 4-[4-[ (hydroxyacetyl) - 1-pi perazi nyl ] phenyl ] - 2- oxo-5- 20
oxazol i di nyl ] Lpr opanet hi oam deo3 (rmor phol i nomet hyl ) benzoi c acid ester
(12) -18 V\OO ., &E@ CH2N0"QDOCI—12CNNQ-~N- Nk O- ~/
,1, . HS F LNH- and biskar®! €pared as described for 11
in Exarrpl e 2 by substltutl ng r:rmrphol or di mrethylamne in Step 2 and
refluxing the mxture for 4 days. The t|t ed 5 conpound 12 is
recrystallized from MeOH and had: Ms (ElI) mlz 627 (M+). Anal. Calcd for C31

H38FN506S: C, 59.31; H, 6.10; N, 11.1§ HzNM&und C 59.32; H, o 6.18; N,
11.12. Exanpl e 4:

(S)-N-[[3-[3-FI uoro-4-[4-(hydroxyacetEP%PWy@re yl9-2-oxo-5- 10
oxazol i di nyl ] met hyl ] propanet hi oani de

3-[(4-nmethyl -1-pi pera2| nyl ) met hyl ] benzoi c acid ester 2N N -CH3 O
O O COCH2ZCN N NAIO “-J ~~~~H S F NH- G CH2-CH3 13 Thi &' corrpound is prepared

G et hyl an ne Camposp RS HE Gods BT R eplst 15 2 ick vl pEATRE CHBR A v e
for 18 heysy Hfbxgﬁé’ ﬁg trhe hghuRy QAHAEG (nldk icdWBath Fr)2 MBugs Sitar@Mblien: HRVE
(FAB) calcd for C32H42FN605S (MrH+) 641.2921, found: 641.2915. 20 Exanple

5: (S - NidoiperitBreRR240)dort1 Hho(isyahd eopcematateld) ’Hhepes)éleam mmyé¢d pitbnlyed 4Q ndxo- 5-

portions of CH>Cl with concentration after and each addition to give 10.

Step 4:
CHzNMez
II
i ™\
@_ COCH,CN ‘Q _CHgCHCSMe
wH EtsN
10 °HCI
GH,NMe,
T 0
RV A
COCH,CN N N” O
\_/ ||I‘H S
]
F NH—C—CHy-CHg

11

A stirred mixture of 10 (490 mg, 0.891 mmol), triethylamine (0.99 ml, 7.13 mmol)
10 and methyl dithiopropionate (429 mg, 3.56 mmol) in CH,Cl, (8.5 ml)/THF (8.5 ml) is kept
at ambient temperature (24°C) for 18 hours and concentrated.: Chromatography of the
residue on silica gel with 5% MeOH/CH,Cl; gave a mixture of 11 and its hydrochloride
salt. This is mixed with saturated aqueous NaHCOj3 and extracted with EtOAc. The extract
is washed with dilute NaCl, dried (MgSOy4) and concentrated. Crystallization of the residue
15  from EtOAc-heptane gavé 329 mg of the titled product 11.
Anal. Calcd for Co9H36FNsOsS: C, 59.47; H, 6.20; N, 11.96. Found: C, 59.16; H,
6.30; N, 11.81.

Example 3: (5)-N-[[3-[3-Fluoro-4-[4-[(hydroxyacetyl)-1-piperazinyl]phenyl]-2-0xo0-5-

20  oxazolidinyl]Jmethyl]propanethioamide 3-(morpholinomethyl)benzoic acid ester (12)
' - 18-



oxazol i di nyl ] met hyl ] pr opanet hi oam de 3-[ (di et hyl am no) met hyl ] benzoi c aci d

ester (14 NEt2 OO O COCHRZCNNNO - V, F
14 - 19 r %%%&212 PCT/ US00/ 32432 Thi s corrpound is prengg}Sygg cri bed

for 11 in Exanple 2 by substituting diethylamne for dinmethylamne in Step
2 and refluxing the m xtur or 18 hours. The titled product (14) is
crystallized from acet oo, bane M5S (EI) mz 613 (M+). Anal.. Calcd for

C3l HA6FN505S: C, 60. 67; \6/ 5 11.41. Ound C, 60.55; H 6.62; N,

11. 39. Exanpl e 6: COCH CN

(S)-N-[[3-[3-Fluoro-4-[4 droxyac pl% phenyl] 2- 0X0- 5-
hy

oxazol i di nyl ] met hyl ] pr opanet hi oam de 4 [F(dl et I ] benzoic acid
ester (15) O 11 if Et2N-CH2-- COCH2CN MxI110 ... -CH2-CH3 15
10 Conmpound 15 is prepared as described for corrpound 7 in Exarrpl e 1 by
substituting diEhibgbmpoursl it prepdiedeisikigbaibed €or 11 intExamplad By shbstivating t he -
reaction to proceed for_ 2 days at anbient tenperature and at reflux for 5

hour s. Themt)mhpaepfﬂr dumethylamige ingStep. 2 gad gffuxingdhe mixtaps fond-dagpt Ehfenthds (EI)

T an S ol g el Rl ook MESTABR R, MSEG 627 s O7 N
(S)-N-[[3-[3-Fl Aﬁﬂoeﬂlc&fox(mm;m@g@t 7l 59. 31mpcemzm myl. 16 edid] 25980; H:

oxazol i di nyl ] met hyl ] pr opanet hi oam de 4- ( nor phol i nonet hyl ) benzoi ¢ aci d est er.
(16) oocgléxmh\l-l\%o :

Example 4: (5)-N-[{3-[3-Fluoro-4- [4-(hydroxyacetyl)-l-piperazinyl]pheny]]-2—6xo-5- :
10 oxazolidin)il]mgthyl]propanethioamide 3-[(4-methyl-1-piperazinyl)methyl}benzoic acid
ester (13)

/N
CH,N N—CH
2N/ 8 o)

O (o]
W/ \
@—'Cl}OCH2CN N N)LO

E il
NH-C—CH,—-CHj,
13

This compound is prepared as described for 11 in Example 2 by substituting 4-
15  methylpiperazine for dimethylamine and CH,Cl, for acetone in Step 2 and refluxing the
mixture for 18 hours to give the titled product (13).
MS (EI) m/z 640 (M™); HRMS (FAB) calcd for C3,HgFNgOsS (M+H™) 641.2921,
found: 641.2915.

20 Example 5: (S)-N-[[3-[3-Fluoro-4-[4-(hydroxyacetyl)-1-piperazinyl]phenyl]-2-0x0-5-

oxazolidinyl]methyl]pfopanethioanﬁde 3-[(diethylamino)methyl}benzoic acid ester (14)

CH,NEt,

NH- C—CHZ—CH3

i



O-CH2 -0,,,IFi S -QF NHICCH2 -CH3 20 16 This conpound is prepared as
described for conmpound 7 in Exanple 1 by substituting

di met hy"@PH#2I2, Step 4 and refluxing the mixture for 24 'ng’ﬂﬁééo%%“‘ﬁe titled
_product 16 i sThgebmpbad ispeepatedad® diseiteddoCHP Gl Rk aivle QBy) subbtituting (M) .
Anal . Cal cd for C31H38FN506S: C, 59.31; H, 6.10; N, 25 11.16. Found: C,

59. 17; mle@ylzlmmwforﬁlmgzbylamy@ﬁ inSton 2409 reflypang smoxsre for 18hawp| Ehegtitled

(S) - N-[[3 Llﬁtr{% tﬁlﬁegqoﬁw&ceﬁ%l[gnel pi per azi nyl ] phenyl ] - 2- oxo- 5-

“oxazol i dP'® P5ro ane oam

4-[ (4-met hyl - MSJ(BI)?WGIMMUBM e foir ©810HN;©38: eC, 60L87; 1, @SHNNO 11 11
CH N N-CH COCH2C s FNHCCHR-CH3 17 5 This corrpound i's prepared as
descri bedit f*brFQ‘émbdGbrﬁ@% ith 6662aMp1é-39- by substituting 1-methyl pi perazi ne
for dimethylam ne and CH2CI 2 for acetone in Step 4 and refluxing the

m xture for 24 hours. In Step 6 of this synthesis the product is mxed with
saturate 1S (NGB a0 A a8y Bl IR elatingl BYss.free
base 17, Eﬁh@?ﬁjﬁl(s re(q:{?slstal 1?)?‘ejtg ?ﬁﬁ?ﬂgcet (})Iﬁle ept ang]ﬁ&ﬂy%gz B5&15)% mz 640
(M) ; HRh@z(oHdB)'l]mtlrydpfqmnﬁﬁmmida\d&ﬂﬁﬁtl@mmm)o)mdmyﬂbénzmc doidiester (B8)L. 2916.
Anal . Calcd for C32HA1FN605S: C_ 59.98, H, 6.45, N, 13.11. Found: C

59.70; H, 6.53; N, 13.05. npfle 99 — g
(S)-N-[[3-[3-Fl uor o£ygn-Lid- %geeenyl N 5 |nyI]phenyI] 2-0x0-5 15
oxazol i di nyl ] met hyl ] cycl opropanecar bothi ogm de

4-[ (di net hyl am no) net hyl ] benzoic acid ester (18
COCH2CN N N0 A-C-S Et L_ H 15

0 HfP“G"BCHﬂ.l 11 Me2NCH2

10 Compound 15 is prepared as described for compound 7 in Example 1 by
substituting diethylamine for dimethylamine in Step 4 and allowing the reaction to proceed
for 2 days at ambient temperature and at reflux for 5 hours. The titled product (15) is
crystallized from EtOAc-heptane.

MS (ED) vz 613 (M"). Anal. Calcd for C3;HaoFNsOsS: C, 60.67; H, 6.57; N,

15 11.41. Found: C, 60.61; H, 6.67; N, 11.32.

Example 7: (S)-N-[[3-[3-Fluoro-4-[4-(hydroxyacetyl)-1-piperazinyl]phenyl]-2-oxo-5-

oxazolidinylJmethyl]propanethioamide 4-(morpholinomethyl)benzoic acid ester (16)

I\ H Il /—"\
(o] N- CH2 COCHZCN
\__/ \IIH S

20 16

This compound is prepared as described for compound 7 in Example 1 by
substituting morpholine for dimethylamine in Step 4 and refluxing the mixture for 24 hours.
The titled product 16 is recrystallized from acetone-CH,Cl,.
MS (EI) m/z 627 (M"). Anal. Calcd for C3;H3sFNsOS: C, 59.31; H, 6.10; N,
25 11.16. Found: C, 59.17; H, 6.21; N, 11.05.

-20-



MOH F HO '"N12 6 OO0 M2NCH2 COCH 2 d NNO -1 ~~~~H S.~ F NH2-C

18A stirred mxture of 6 (Exanple 1, Step 5) (792 ng, 1.
triethyl 3PAE4426 i, 11.5 mml), ethyl dithiocycl oprop?ﬁé@%@%ﬁat e

(842 ny, Exaifiplersel (5)-AR[H 3B Gthdrdol-[42Mydtgxyacetf ppipipirazanyiphenyl]-Srperat ur e

(24C) for 2 hours_and concentrated. The residue is friturated w.th_ EtOAc
(15 m) f@?aqusdlhﬂlmethMOPﬁ@thle@BMei%lﬁw‘ Y- BIPERZ F%S’&?Yiﬁﬁ%"‘%ﬂm silica
gel with é‘t’/& CH2Cl 2. The product is crystallized from Et OAc-heptane to

give 388ng‘of the title conpound 18. -21 WO 01/44212 PCT1US00132432
7TENSCBS (MrH+) 598. 2499, Ms (El) mz B97 (M) : H (FAB) cal cd for C3014;

found: 598.2510. Anal @%;@éﬁﬁﬂ& 28" H 6.07: N 11.72.
Found: C, 60. 06: SMQE%N . Q ’

62 Bxa 1%;“ s
(S)-N-[[3-[3-Fluoro-4-[4-(hydroxyacetyl)-1-pi perazi yh—]’c':phgnydqa] - 2- 0X0- 5-
oxazol i di nyl ] met hyl ] t hi ourea 4-[ (simet hyl am no) nmet hyl ] benzoic acid ester
(19) Step 1: 0 11 11 O 101" Me2NCH2 2CN~N NxO NaHCO3 F HCl NH2 6 O O

O 1141 A MRNGHRp SN R Ghed@s d¥ekribed fortontpobh 7 iR Bxample 1 by
substituting 1-methylpiperazine for dimethylamine and CHCl, for acetone in Step 4 and
refluxing the mixture for 24 hours. In Step 6 of this synthesis the product is mixed with
saturated aqueous NaHCO3 and extracted with EtOAc to give the pure free base 17, which
is recrystallized from acetone-heptane.

10 MS (ED) m/z 640 (M*); HRMS (FAB) calcd for C3;Ha2FNgOsS (M+H") 641.2921,
found: 641.2916. Anal. Calcd for C3:Hq FNgOsS: C, 59.98, H, 6.45; N, 13.11. Found: C,
59.70; H, 6.53; N, 13.05.

Example 9: (5)-N -[[3-[3-Fluoro-4-[4-(hydroxyacetyl)- 1 -piperazinyl]Jphenyl]}-2-ox0-5-
15  oxazolidinyl]methyl}cyclopropanecarbothioamide 4-[(dimethylamino)methyl}benzoic acid

ester (18)
s

2 2 1 oAb
MegNCHz—O— COCH,CN N No TTTOTSE
IllH
— ‘-—1'_ MeOH
F ha ~NH,
6
. . o o o]
: nn/\ .
Me NCH, COCH,CN N N7 O ’
F z
18

s
M
NHZ-C-—A

A stirred mixture of 6 (Example 1, Step 5) (792 mg, 1.44 mmol), triethylamine (1.6
ml, 11.5 mmol), ethyl dithiocyclopropanecarboxylate (842 mg, 5.76 mmol) and MeOH (20
20  ml) is kept at ambient temperature (24°C) for 2 hours and concentrated. The residue is
triturated with EtOAc (15 ml) for 18 hours and the resulting solid is chromatographed on
silica gel with 4% MeOH/CH,Cl,. The product is crystallized from EtOAc-heptane to give
388 mg of the title compound 18.

-21-



The hydrochloric acid salt (6) prepared from5 (762 ng, 1.24 nmol) as in
Exanple 10 1; Step 5 is neutralized with agueous NaHCO3 and extracted with
CH2CI 2. WPk act is dried (MySO4) and concentrated toP§FUSIERE Ny of

.20. Step 2: QU8 (BN m/2\597, (M*)J\HRNQ*@AH}EQ\MH@QOIQWFBTOES (M+HUM9R. 246, 20 O
00 j COCH2C-1 N N.  Me2NCH2 O F LI"IN=C=S 21 A stirred, ice cold

sol ut i orfouhd: 2@98(5‘@4) rtpal.ICaled fardTpHiiNeQ1$16, 66.88:1H)6.0% Ny baf2 dFound: \G.t h
1,1-thio pyridone (323 ng, 1.39 mmol), kept at ambi ent
'terrperatmé)(ﬁ] %I\fé&% hours and concentrated. Chromatography of the
residue on silica gel with 2.5% MOH CHCL2 gave a product mxture that is
m xed with water and extracted with CH2Cl 2. The extract is washed with

wat ers, dExaupleNM9s@S)-Nal{3-[3diieernt4- b&-ﬁxydmxyme\tﬂ)wdaapwgzlnﬂﬂleylllz@w@

'?'ﬁ/E44|2:1§E’E§—ZQ{ cH @a%lwsr%aegﬂé?m) 0 a&ﬁ?ﬁfﬁ'\ﬁ benzmc ac1d|§|st§r (IIHE,O NH3 2 EERRL

NH- C- NH2g e, 1:

| |
MezNCHZ COCHch AQ—— NaH003

»HCI NH;

MegNCH2—< >— COCHZCN —Q— )

NH,

The hydrochloric acid salt (6) prepared from S (762 mg, 1.24 mmol) as in Example
10 1, Step 5 is neutralized with aqueous NaHCO; and extracted with CH>Cl,. The extract is
dried (MgS0O,) and concentrated to give 658 mg of 20.
Step 2:

= 3
Q
II /_'\ o]
Me2NCH2 COCHZCN : >

NH,

0O
|

| | | / \
MechHz COCHzm H

N=C=S

A stirred, ice cold solution of 20 (594 mg, 1.16 mmol) in CH,Cl, (75 ml) is treated
15 with 1,1thiocarbonyldi-2(1H)-pyridone (323 mg, 1.39 mmol), kept at ambient temperature
(24°C) for 18 hours and concentrated. Chromatography of the residue on silica gel with
2.5% MeOH/CH,Cl, gave a product mixture that is mixed with water and extracted with
CH,Cl.. The extract is washed with water, dried (MgSO4) and concentrated to give 483 mg
of 21.

-27.



19 Excess anhydrous ammonia i s bubbled into an ice cold solution of 21 (483
ng, 0.869 mmol) in THE (25 M) and the mxture is stirred for 20 m nutes
and concewo@dd2lz 5 Chronat ography of the residue on sili @&ETEE00H4BN 10%
Mc OH CH2Cl e gve the title conpound 19 which is recrystallized from

acetonitri M5 (EI) mz 572 (M+). Anal. Calcd for C27H33FN605S: C, 56. 63;
H 5.81; N, ' 14. 68, Found Cp 5 41: H, 5.89; °N 14.5 10 Exarrpl e 11:
(S)-N-[[3-]3- FIu,@er,Qc dc'E}Ny_Lg}_@ yI] 2- 0X0- 5-
oxazol i di nyl ] net hyI ] pr O5=s et h| oam\ele/4- anno) b@ﬁzm c acid ester (22)°
Step 1: 011 /-\ QZN COG HOCH2CN N / ¥ NAO . dst3H F LNHBoc 3 O Go 02

~ COCH2CNN Q NO H F L--L"NHBoc 23 A sterred mxture of 3 (Exanple 1, Step
2) (1.098 g, 2.43 nmol) and triethylamne 15 (0.70 m) in CH2Cl12 (20 m),

under nitrogen is treated with 4-nitrobenzoyl chloride (0,553 g, 2.98
mml ) and kept at ambient tenperat ureq(240) fop—8 hg j\‘ is then treated
with 1IN HO (10 m) and ext WelChd Qe S |s dried

(Na2SO™4) and concentrat ed. Chronat ography of the residue & flica gel with
2% McOH/ CH2C12 gave 1.24 g of 23. 20 -23 WO 01/44212 PCT/ BL3P432 Step
2: 000 02 COCHRCN Nr NAO H2 -~~ 11 11 ~J ""H PdC FNHBoc 23

Excess anhydrous ammonia is bubbled into an ice cold solution of 21 (483 mg,
0.869 mmol) in THF (25 ml) and the mixture is stirred for 20 minutes and concentrated.
5  Chromatography of the residue on silica gel with 10% MeOH/CH,Cl, gave the title
compound 19 which is recrystallized from acetonitrile.
MS (EI) m/z 572 (M"). Anal. Calcd for C»;H33FN¢OsS: C, 56.63; H, 5.81; N,
14.68. Found: C, 56.41; H, 5.89; N, 14.56.

10 Example 11: (S5)-N-[[3-[3-Fluoro-4-[4-(hydroxyacetyl)-1-piperazinyl]phenyl}-2-oxo-5-

oxazolidinyljmethyl]propanethioamide 4-(glycylamino)benzoic acid ester (22)

Step 1:
o,n—@-coca
HOCHZCN @— >
...H EtgH

NHBoc

Il II / \
o2 CocHON_ |

A stirred mixture of 3 (Example 1, Step 2) (1.098 g, 2.43 mmol) and triethylamine

NHBoc

15 (0.70ml) in CH,Cl, (20 ml), under nitrogen is treated with 4-nitrobenzoyl chloride (0.553
g, 2.98 mmol) and kept at ambient temperature (24°C) for 3 hours. It is then treated with
IN HCI (10 ml) and extracted with CH,Cly. The extract is dried (Na,SO,) and
concentrated. Chromatography of the residue on silica gel with 2% MeOH/CH,Cl, gave
1.24 g of 23.

20
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OO0 H2 N~ 11 11 COCH2CN N NI O Lt-NHBoc 24 A m xture of 23 (1.24 g,
2. 06 mm‘g'é“ﬁé pal | adi um on-carbon catalyst (0.51 g), MOH (75 nm) and

CH2C12 s hydrogenated at an initial pressure of P6THS008%32| 5
hour 50 {gbt £s and filtered. Concentration of the filtrate gave 1. 08 g of
24. Step 3 0 It Hp O CGNHCH20000 0 0O 0O i~ H2 COCH2ZCN NN O ~J ,,H
(i Pr) 2NEt F NHBoc 24 O oFr nocNH CH2CN 2CN N N~O ,H F NHBoc 25 An

ice cold, stwredya@.&é %&N(O @ mol ) Hend
di i sopr opyI et hyl am n 0. 17 ,\-0/ 96)=0l .uHTHE (Pde ™M) under nitrogen
Is treated portionw se during 80 lo seconds M- Fnoc- gl ycyl chloride
(0.336 g, 1.06 mmol) and kept in the pge bath for | hour. Additional

di i sopropyl ethylamne (9 |I) and N Frnoc-glycyl chloride (0.04 g) are added
and the reaction is continued for 65 mnutes. The m xture is concentrated
In vacuo and the residue is chromatogr hedoon silica gef with 3%

McOH CH2CI, to give 0.80 g of %0 Ql’y*‘éSOO/ 32432 Step
4. 000 0 HCL FriocNH CH2CN CoéHz H_cuox |__LH

F NHBoc
24

A mixture of 23 (1.24 g, 2.06 mmol), 10% palladium-on-carbon catalyst (0.51 g),
MeOH (75._ml) and CH,Cl, (75 ml) is hydrogenated at an initial pressure of 20 psi for |
5 | hour 50 minutes and filtered. Concentration of the filtrate gave 1.08 g of 24.
Step 3:

(> o

I
. H,-0-C-NH-CH,COCI

| II / \
H2 OCHZCN >
lﬁ,ﬁ... (iPr),NEt
NHBoc

0

o o 0
FmocNH-CHz'J;NH-@— gOCHng‘ ‘N—Q—NJLO
~ -1

F
25

NHBoc

An ice cold, stirred mixture of 24 (0.56 g, 0.98 mmol) and diisopropylethylamine

(0.17 ml, 0.96 mmol) in THF (20 ml) under nitrogen is treated portionwise during 80

10  seconds with N-Fmoc-glycyl chloride (0.336 g, 1.06 mmol) and kept in the ice bath for 1
hour. Additional diisopropylethylamine (9 pl) and N-Fmoc-glycyl chloride (0.04 g) are
added and the reaction is continued for 65 minutes. The mixture is concentrated in vacuo
and the residue is chromatographed on silica gel with 3% MeOH/CH,Cl, to give 0.80 g of
25.

15
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F "NHBoc 25 O O OO COCH2CN NAI O FmocNHCH 2CN WO H F L-t-NH2 HCI

26 An ice cold solution of 25 (0.23 g, 0.27 mmol ) in di oxane 6 m under
ni trogen, WOD/48212r eat ed, dropwise with cold 4N HCl in di ox &fd" ‘%’i kept
in theSkgeq:bath for 100 mi nutes and at anbi ent terrperature for 2 hours and .

concentrated in vacuo to give 0.31 g of 26. Step 5: 0 Il |I' FnmocNH CH CN
F \ OOCH2CN N NxO CI—BCHgC—SEt ""H (iPr)2NEt F NH2 26 HOJ 000 0
FrocNH CH2I CN C11 2C f - g ' HS FitgN+HGCCHCH 27 A stirred

m xture of 26 (0.20fQ), 56 |sqpro hyI < ne)(o 26 mM),HPHE (6 M) and to’
CH2Cl 2 (25 n'fn)ocm*bcit'acﬂtQQCé ﬂat and kept at
t '

anbi ent  tenperature (24C) for 26 hour (5 m '°’ﬁa'§e added to the
m xture which is kept at anbient terrperature f'orNHE8c hour s and at 45-50C
for 4 hours. It is concentrated and the?5residue is chromatographed over
silica gel wwth 2.5% MO4/CH Cl, to give 0.09 g of 27. 955 -25 WO 01/ 44212

PCT/ US00/ 32432 Step 6: 0 O 0 1111 1 O
FmocNH- CHZCN COCHZCN —Q»
.--H

NH,

* HCI
26

An ice cold solution of 25 (0.23 g, 0.27 mmol) in dioxane (6 ml), under nitrogen, is
5 treated, dropwise with cold 4N HCl in dioxane (3 ml), kept in the ice bath for 100 minutes

and at ambient temperature for 2 hours and concentrated in vacuo to give 0.31 g of 26.

Step 5:
o o 5
I g J n
FmocNH-CH,CNI COCH2 N N~ O CH3CH,C-SEt
LTH (iPr)NE
F . NH,
26 * HCl

o

il Il /_\
FmocNH-CHch COCHch

nI‘H

0
NH-C-CH,CHj

27
A stirred mixture of 26 (0.20 g), diisopropylethylamine (O_.26 ml), THF (6 ml) and
10 CH,Cl; (25 ml) is treated with ethyl dithiopropionate (0.10 ml) and kept at ambient
temperature (24°C) for 26 hours. Methanol (5 ml) is added to the mixture which is kept at
ambient temperature for 48 hours and at 45-50°C for 4 hours. It is concentrated and the

residue is chromatographed over silica gel with 2.5% MeOH/CH,Cl, to give 0.09 g of 27.

15
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FrmocNH CH2CN COCH2ZCN NN U, 0 ,,,,HS F NHIG CH2CH3 27 0 HNO ~ H2N- CH20C
11 N O CH2ON N N10,ODW ~J ,,,,HS F NH -C CH2CH3 22 Aﬁfl’[),ifs&zq Iut|on
of 27 ( %Q’ﬂ)ﬁzl%n DVF (1 m), under nitrogen, is treated 3 i di ne
(0. 027 n$fep deept at anbient tenperature for 15 min and concentrated in
vacuo. 5 Chromatography of the re5| due on siljca gel with 0.4% NHAOH 4%
MeOH CH2Cl 2 gave th@ t e 22 (FAB) cal cd for C28H34FN606S
(MtH+) 601. 2PActNH-Ca0NE ‘ 5QH20 s

(S)-N-[[3-[3-Fluoro-4-[ ¥ hydr oxyatet yI Hz i ny! 1 phenyl ] -2-oxo-5- 10

oxazol i di nyl ] met hyl ] cycl opr opanecar bot ﬁl oam de Ni(lg!oytgy-laam no) benzoic acid
ester (28) O H2ZNCH2CNj OCH20N NNQ_,,,,HS IIA F NH C 28 The title
conmpound 28 is prepared as descri bed” f or conmpound 22 in Exanple 11 by
substituting ethyl dithiocyclopropanecar boxyl ate for ethyl dithiopropionate
in Step 5 which 1R{isycarriedyout in t 45C HRIVBdFAB) cal cd for
C29H34FN606S ( M+H+) 3. 2244 ?ou 13||223§

(S)-N-[[3-[3-Fl uoroLf=1"2- PH‘&/%S VAceyyT Y99 P pel mh?wl - 2- OX0- 5-

oxazol i di nyl ] net hyl ]Dpr opanet hi oam de 4-(L-al anyl a no bengoi ci aC| d ester
(29) 20 -26 WO 01/44212 PCT/ US00/ 32432 Step 1: OO H2N Sl NIV
N"O+ Cbz-L-AlaOH EDC V ",..iH DVAP

A stirred solution of 27 (0.09 g) in DMF (1 ml), under nitrogen, is treated with
piperidine (0.027 ml), kept at ambient temperature for 15 min and concentrated in vacuo.
5  Chromatography of the residue on silica gel with 0.4% NH4OH/4% MeOH/CH-Cl, gave the
title compound 22.
HRMS (FAB) caled for CpsH34FNg06S (M+H") 601.2244, found 601.2251.

Example 12: (S)—N-[[3-[3—Fluoro-4- [4—(hydroxyacetyl)— 1-piperazinyl]phenyl]-2-o0xo0-5-

10 oxazolidinylJmethyl]cyclopropanecarbothioamide 4-(glycylamino)benzoic acid ester (28)

O
il Il II / \
HzNCH?_CN COCHON )
[11] 'H

NHC

The title compound 28 is prepared as described for compound 22 in Example 11 by
substituting ethyl dithiocyclopropanecarboxylate for ethyl dithiopropionate in Step 5 which
15  is carried out in MeOH at 45°C.
HRMS (FAB) caled for CooH34FNgO6S (M+H") 613.2244, found 613.2233.

Example 13: (S)-N-[[3-[3-Fluoro-4-[4-(hydroxyacetyl)- 1-piperazinylJphenyl]-2-oxo-5-
oxazolidinyljmethyl]propanethioamide 4-(L-alanylamino)benzoic acid ester (29)

20



F NHBoc 24 O OO 'l Chz-L-AlaNHf \ C OCH2C N N NxO F 111 30 NHBoc A
stirred m xture of carbobenzyl oxy-L-alanine (0.48 g, 0.0022 nol) and 1-(3

di met hyl alW\®¥#a13y| ) - 3- et hyl car bodi i mi de hydrochl ori de (EDECTUSPI/S320. 0023
mol ) in 5Sggy:dine (15 m) was kept, under nitrogen, for 5 mnutes and
treated with 4- (di rrethyl am no) pyridine (15 ng) and 24 (Exanple 11, Step 2)
(1.0 g, 0.0018 nol ngle rﬁﬁe was k t at anbient tenperature (24C) for
21 hours,trea na yl o | ani BBC (0. 20 g) and EDC
(0.18 g), kept at ieﬁtgh er\:p.e/rat BZGH h%ér%"gn abMQE for 72 hours
and concentrated in vacuo. Chromangrap the residue 10 on silica gel
with 2.5% MeOH CHCI 3 gave 1.4 g of 30: I\/B?’Igi%) n12 777 (MrH+) , 799  (M+Na+)
Step 2: 0 0 O Cbz-L-AlaNH V C CCH2C N N NO ,,.NHBoc&DO OO0
Cbz-L-AlaNH C CCH2ZC N N/ NO F LCbIEI? N%@Z_ |||ce“aool glrred

m xture of 30 (1.1 g) and di oxane A \\ig,_,treated
during 3 mnutes with ice cold 4N hydrogen chi orlde |n qﬂoxan m) and
kept in the ice bath for 1 hour and at anbient tenp®rature for NYEe5 s and
20 m nutes. Excess hydrogen chloride was renoved under a stream of

ni trogen and t hé stigiedinrixivge oh¢arbeheazyloxy-boiaring (Odéeg 0.0022an0ld avd1@dve 1.1 g-

of 31, a V\hllrr'ge(?hyﬁammopro'vsl)gE §)nylcar7bo§ 1m1de(hydroc)nlor12de (EBE 0.43 g, 0.0023 mol) in

5  pyridine (15 ml) was kept, under nitrogen, for 5 minutes and treated with 4-

(dimethylamino)pyridine (15 mg) and 24 (Example 11, Step 2) (1.0 g, 0.0018 mol). The

mixture was kept at ambient temperature (24°C) for 21 hours,treated with additional
carbobenzyloxy-L-alanine (0.20 g) and EDC (0.18 g), kept at ambient temperature for 6
hours and at 0°C for 72 hours and concentrated in vacuo. Chromatography of the residue

10 on silica gel with 2.5% MeOH-CHClI; gave 1.1 g of 30: MS (ES) m/z 777 (M+H"), 799 -
(M+Na*")

Step 2:
O —
Cbz-L-AIaNH Coc H2C N —Q
£

NHBoc

O
—_— Cbz-L-AIaNH c OCHQC N —Q»
\i\\llH

NH, «HCI

An ice cooled, stirred mixture of 30 (1.1 g) and dioxane (20 ml), under nitrogen,
15  was treated during 3 minutes with ice cold 4N hydrogen chloride in dioxane (10 ml) and
kept in the ice bath for 1 hour and at ambient temperature for 2 hours and 20 minutes.
Excess hydrogen chloride was removed under a stream of nitrogen and the remaining
mixture was concentrated in vacuo to give 1.1 g of 31, a white solid: MS (ES) m/z 677
(M+H"Y).
20
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WD 01/ 44212 PCT/ USOQ 32432 Step 3: 0 0 0 S Cbz-L-AlaNH/ \ C OCH2C N N O
CH3CH2C ,,HEt NF NH2 HCO 3 31 O O O Cbz-L-Al abrlussesfaseC N 1 /
NAO,,,,"EE@"?‘% CCHCH 3223 Astirred mxture of 31 (0.5 g) and
triethylamne (0.36 nl) in nethanol (10 m) 5 under nitrogen, was treated
wth et h§|t d%thl opropionate (0.10 m) and kept at anbient tenperature for
1 hour 45" Tiutes. The solid vvas collected by filtration and washed with

cold MeOH to give 0.26 ¢ of vvhlte SO|Id0 M5 (ES) mg 749 (MrH+). Step

§ 250 2 s PSR SS9 s

N “_,,m N 9 F LNH
C- CH2- CH3 10 Conpound 32 (0. 13 g) was f:reat ed th 36 h¥sNogen bromi de in
acetic acid (3.8 ml) stirred at 8hwbient tenper ‘E'%Jre for 30 m nutes and
mxed with Et20 (25 m ). The supernatant |iquid was decanted and the
resi due was washed twce with Et20 and collected by filtration. A solution
of the solid in water was neutrallzed (pH 9- 10) with sgturated aqueous
NaHCO3 and the resultant solid c IIec‘? traju on and washed with
water 15 to give 0.073 ¢P&+ANG CIQCHV@ th the product
(0.097g) froma second |dent|ca reactlon and romat ra}ﬁhed on silica
gel with 4% MeOH 0. 2% NH4AOH CH2d! 2. Crystabllzatlon of —NHE&-$eibt i ng
product from MeCOH gave 0.071 g of 29: np 220-

A stirred mixture of 31 (0.5 g) and triethylamine (0.36 ml) in methanol (10 ml)

5 under nitrogen, was treated with ethyl dithiopropionate (0.10 ml) and kept at ambient
temperature for 1 hour 45 minutes. The solid was collected by filtration and washed with

cold MeOH to give 0.26 g of 32, a white solid: MS (ES) mv/z 749 (M+H").

Step 4:
9 —_— 1) HBr
Cbz—L—AlaNH c OCH CN —-<; >—
2 \ {““H s HOAC

2) NaAHCO,
NH C -CH,-CHg

L-Ala NH@—C OCHgC N
fiase lH S

NH C-CHyCH,

10 Compound 32 (0.13 g) was treated with 30% hydrogen bromide in acetic acid (3.8
ml) stirred at ambient temperature for 30 minutes and mixed with Et20 (25 ml). The
supernatant liquid was decanted and the residue was washed twice with Et,0O and collected
by filtration. A solution of the solid in water was neutralized (pH 9-10) with saturated
aqueous NaHCO; and the resultant solid was collected by filtration and washed with water

15  to give 0.073 g of product. It was combined with the product (0.097g) from a second
identical reaction and chromatographed on silica gel with 4% MeOH-0.2% NH,OH-
CH,Cl,. Crystallization of the resulting product from MeOH gave 0.071 g of 29: mp 220-
221°C. HRMS (FAB) calcd for CagH3sFNgOgS (M+H") 615.2401, found 615.2405.
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221C. HRVS (FAB) cal cd for C29H36FN606S ( MHH+) 615. 2401, found 615. 2405.

-28 WO 01/44212 PCT/US00/ 32432 CLAIMS W claim 1. A conpound of formula
l: ~\ R2 WQ4REH2-C A-CH2 W \--1 R3 5 or a pharnaceut i ®ETIYs083243pt abl e
salt thereof wherein: Ais a structureLijgMg. or iii OOO NCONOO( O
N IV Wis 10 a) .NH(=X)Rl, b) -0-het, -S-het, or -NHhet; provided that
when A is Westliigtture iv, Wis not the section b); Xis 0, or S; R is 15
(a) H, (b NH2 NHC1= 4al k (d) Cl.4alkyl, optionally substituted by
one or Be (""%Pr" Eﬁ% o yac?z dal kenyl, 20 (f) OCl-4alkyl, (g)
SCl - 4al kyI, or (h) (CH).C3 60yc| oal kyl; R2 ang R3 are independently H F,

CI or Cl_2alkyl; R4 isp oped at e|0th;=.r_\C or G4 and is:
‘j'ciijiiElli s -29 Gs@—c—o-cn-iz—c—N N A-CHy-W
7
Ry
5 I

or a pharmaceutically acceptable salt thereof wherein:

A is a structure i, ii, or iii

, o o
Neo \N’U\o \i: to ﬁo
= 1
1 L:—I\ i iv N\ ,
Wis
10 a) NHC(E=X)R,
b) -O-het, -S-het, or -NH-het; provided that when A is a structure iv, W is not
the section b);
Xis O, or S;
R, is
15 (a) H,

(b)  NH,,
(c) NHC,_4alkyl,
(@ C,.salkyl, optionally substituted by one or more F, CI, or CN,
(e) C,.salkenyl,

20 §9) OC,_salkyl,

g) SC).salkyl, or
(h) (CH2),Cs.¢cycloalkyl;
R; and R; are independently H, F, Cl or Cy.,alkyl;

R4 is positioned at either C-3 or C-4 and is:

P

Hll!lll ﬂllﬂ lllﬂ ﬂlll I Illl

-20-



WD 01/ 44212 PCT/US00/32432 RS0 R 1 Il ." (a) -NN-CCHN7o0or R RBR6 RS
R (b) -CH-N~R8 R5is H or CH3; R6 is H, or Cl-4alky ' |y
substit YR&F1T0H SH SCH3, NH2 or NHC(=NH)NH2; R7 and %T@S@dﬁqg
dndependently 5 (a) Hyo(b) Clgdalkyl, or (c) R7 and R8 together with the
nitrogen to V\/ngh t hay dar _q\ftéched to forma saturated 5-, 6-, or

7- menber ed het ocycl | c r|| ng i« may have additional heteroatons

sel ected fromthe group @@nmsting of 0, S(O,, , or or NR5; 10 het is a
‘"C-linked five- (5) or six- (6) menbered saturated or unsaturated
het erocyclic ring @gl ng g, 2, or 3 heteroatons selected fromthe group

consi sting of (h)Xyge.n.,CHsu,L,‘T , and nitrogen, which is optionally fused to a
benzene ri-ng; at each occhgrence wherein het is optionally substituted
with one or nore halo, OH, "CF3, OCl-6alkyl, CN, Cl.6 alkyl, S(=0;R9,

C(=X) R10, OCE{—O O NHC( =0O) R10, or NRlORIO oxo, or oxime; wherein RO is
15 Cl- 6alRyt ! or NR7R8; Rl is H, Cl-6alkyl, aryl, or NR7RB: n is O,

1, or 2; R}risiHV\bm ;ahleylmmhm Subsiitudiesy SH, SHOSC NH-;BPNH(‘X% bma,etlon

ound of ¢claim’l whlchlsacorrpoun of forrruIaIA R4 \\
-o OCJ—lZ-IG-anﬂleNreomiepeHNerly R3 H 20 IA 3. A conpound of claim2 wherein
Rl is_Cl-4al kyl A conmpound of claim2 wherein Rl is ethyl. 25 - 1|1
5. A onpound(@f cllaim2 wherein Rl is NHS. ~I1I~I~1"11 11"1" {1 LIll

(b) C,.salkyl, or

(c) R7 and Rgtogether with the nitrogen to which they are attached to form a
safurated 5-, 6-, or 7-membered heterocyclic ring which may have additional heteroatoms
selected from the group consisting of O, S(O), , or or N-Rs;

10  hetis a C-linked five- (5) or six- (6) membered saturated or unsaturated heterocyclic ring
having 1, 2, or 3 heteroatoms selected from the group consisting of oxygen, sulfur, and
nitrogen, which is optionally fused to a benzene ring; at each occurrence, wherein het is
optionally substituted with one or more halo, OH, CF3, OC,salkyl, CN, C; ¢ alkyl,
S(=0)R’, C(=X)R'?, OC(=0)R'®, NHC(=O)R ', or NR'°R"?, oxo0, or oxime; wherein R’ is

15 Cyealkyl, aryl, or NR'R%; R' is H, Cy.alkyl, aryl, or NR'R®;

nis 0, 1, or 2; and with the proviso that when X is O, R4 is not the subsection (a).

2. A compound of claim 1 which is a compound of formula IA
R,
2 o)
Ry 0 Q
b /N
@-E—O—CHZ—C-N N‘Q-N/U\O ij\
— N
Rj \__k/H
20 IA.
3. A compound of claim 2 wherein R, is C,_4alkyl.
4. A compound of claim 2 wherein R, is ethyl.

25

5. Acompound of claim 2 wherein R, is NH. ““\“l\\\\\“i\&\i\‘\! \““\



1111111 S -30 WD 01/44212 PCT/ US00/ 32432 6. A conmpound of claim 2 wherein
Ri is C3.6cycloalkyl. 7. A conmpound of claiml wherein X is sulfur atom 5
8. A conpw@m/dfizcl aim 1 wherein X oxygen atom 9. A conpoRQHUSPVRER m 1

wherein R2 and R3 are independently Hor F. 10 10. A conpound of fornula I ,

according to claim1 wherein at |east one of said R2 and R3 is H, the
ot her one 6.s F.A tdmpaundoofiptaim® whereinaRnis CawtpolealkylR4 i s - CH, N(CH3) 2. 15

12. A compound of claim1l wherein R4 is 4-norpholinylnethyl. 13. A conpound
of claim1l wherein R4 is 4-nethyl- | -piperazinylnethyl. 14. A conpound of"

claim1l wherei 36‘ E?"urﬁ%f' a{% 1 wﬁl‘x’em@(@sul@?a%?r ein R5, R7 and R8 are the.
In

sanme as define aiml . a conpound of fornmula I as shown in
Claim3, for manufacturing of rredl ci naI s for treating mcrobial

infections. 25 16. The use of cl wherein said conpound of fornula I

i s admi ni Ser ed“S?’éP?‘iP felamnt w %fF’I X OXYERA¥Pral Iy, or topically in a
phar maceuti cal conposition. 17. The use of claim 15 wherein said conpound
is admi nistered in an anount of from 30 about 0.1 to about 100 ng/ kg of
body wei gitt./ dayA cespourd dflcidiinl 1 Whérkinl R4 andIRaldr¢ iddepérnde@ly HrL, . WO 01/ 44212
PCT/ USO0/ 32432 18. The use of claim 15 wherein said conmpound is

adm ni stered in an anount of from about 1 to about 50 ng/kg of body

wei ght [ day,n 19. [ \; ] erein
he i riPectiOon A Coiipgul St RRAT ALtoRlGE RobiEim 1 Btk ISl onk WL Rapitl

i nf ecti onR Ak H; ke sthédronehieFei n the infection is eye infection. ' '

11. A compound of claim 1 wherein R4 is ~CH>N(CHz)o.
15 12. A compound of claim 1 wherein R4 is 4-morpholinylmethyl.
13. A compound of claim 1 wherein Ry is 4-methyl-1-piperazinylmethyl.

14. A compound of claim 1 wherein Ry is

R
| 5 /RT
—CH —N\
Re
20
wherein Rs, R; and Rg are the same as defined in claim 1.
15.  Use of a compound of formula [ as shown in Claim 1, for manufacturing of
medicinals for treating microbial infections.
25

16.  The use of claim 15 wherein said compound of formula I is administered orally,

parenterally, transdermally, or topically in a pharmaceutical composition.

17.  The use of claim 15 wherein said compound is administered in an amount of from

30  about 0.1 to about 100 mg/kg of body weight/day.



10 21. A pharnmaceutical conposition conprising a conpound of claim1l and a

phar mac I acceptable carrier. 22. A conpound of clg ichis (1)
(S)-N[ ﬁg&k’gﬁ#b%or 0-4-[ 4- (hydroxyacetyl)-1-pi perazinyl ] phgﬁ%?%(} -5 15
oxazol i dithy| ] Fbe 8se oflaipnhrwhetsimsaid campgutidnie atpindstered Yimen hyojivesfAoim aci d

ter, - - 34-14:[.(hyd tyl)-
(1a-spieE)er g%%%“f}?%‘B%E‘[h‘g/‘ﬁogfig’iééi‘}?é&yo‘%[élfﬁ’é%ﬁn;f)f?/re?ﬁ; ]ypz opanet hi oam de

3-[ (di met hyl am no) et hyl ] benzoic acid ester, 20 (3)
(S)-N-[[3-[3-fluoro-4-[4-[(hydroxyacetyl)-1-piperazinyl]phenyl]-2-oxo-5-
oxazol i dilfyl | Aewseyp] seasing deictobisd ifdetias ofshapindlSi witereintihé infentivoiicsikini d
ester . _

(S) - N [[ gﬁ%%l-of‘l uor o- 4- [ 4- (hydr oxyacetyl ) - 1- pi perazi nyl ] phenyl ] - 2- oxo-5
oxazol i di nyl ] met hyl ] pr opanet hi oam de

3-[(4-nethyl -1-piperazi nyl)nethyl ] benzoic acid ester, 25 (5)

(S) - N-[ [ 0] 3- Al wperfor Uegting migrdbial yufeetions of tlapinpSrelrirein theinderyioh iLeyex o- 5-
oxazol i dirg It; net hyl ] pr opanet hi oam de 3-[ (di et hyl am no) net hyl ] benzoic acid
ester, ¥° on.

(S)-N-[[3-[3-fluoro-4-[4-(hydroxyacetyl)-1-pi perazi nyl ] phenyl ] -2-0x0-5
oxazol i di nyl ] met hyl.] pr opanet hi oam de 4-[ (di et hyl am no) net hyl ] benzoi ¢ aci d
ested9 @¥) A pharmaceutical composition comprising a compound of claim 1 and a

(S)-N-[[3:][3-fluoro-4-[4-(hydroxyacetyl)-1-piperazinyl] phenyl]-2-o0oxo-5 30
oxazol i dPH .Haﬁ’é{tﬁﬁﬁﬁ BRRStAITAni de 4- (nor phol i nonet hyl ) benzoi ¢ acid
ester, (8) '

(S)-N-[[3-[3-fluoro-4-[4-(hydroxyacetyl)-1-pi perazi nyl ] phenyl ] -2- oxo- 5-
oxazol i d2Byl | detdmypoupd of alagt Hivesoh e

o e e B T e Serd Eater, 132 CL 1111
Ly GBS ed BAE AU BOAR 8 e s
[ (di met hyl am esigmret hyl | benzoic acid ester, (10) _
SR AR IS T U7 1 S AR N DRt
100 | ARt PSR -
ester,
ern P iy 1 RG0S & borbrib o Btstn Dalrbiseras o gt R Poensor o aci d
oxazolidinylJmethyl]propanethioamide 3-(morpholinomethyl)benzoic acid ester,
@) (S)-N-[[3-[3-fluoro-4-[4-(hydroxyacetyl)- 1 -piperazinylJphenyl]-2-0x0-5-
oxazolidinyl]methyl]propanethioamide 3-[(4-methyl-1-piperazinyl)methyl]benzoic
acid ester,
25 (5 (5)-N-[[3-[3-fluoro-4-[4-(hydroxyacetyl)-1-piperazinyl Jphenyl]-2-ox0-5-
oxazolidinylJmethyl]propanethioamide 3-[(diethylamino)methyl]benzoic acid ester,
6) (8)-N-[[3-[3-fluoro-4-[4-(hydroxyacetyl)-1 -piperazinyl]phenyl]-2-oxo0-5-
oxazolidinyljmethyljpropanethicamide 4-[(diethylamino)methyl]benzoic acid ester,
€)) (8)-N-[[3-[3-fluoro-4-[4-(hydroxyacetyl)-1 -piperazinyl)phenyl]-2-ox0-5-
30 oxazolidinyljmethyl]propanethioamide 4-(morpholinomethyl)benzoic acid ester,
8) (S)-N-[[3-[3-fluoro-4-[4-(hydroxyacetyl)-1-piperazinyl]phenyl]-2-0x0-5-
oxazolidinylJmethyl]propanethioamide 4-[(4-methyl-1-piperazinyl)methyl]benzoic

acid ester,
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or (13)
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(5)-N-[[3-[3-fluoro-4-[4-(hydroxyacetyl)-1-piperazinyl]phenyl}-2-0x0-5-
oxazolidinyl]methyl]cyclopropanecarbothioamide 4-(glycylamino)benzoic acid
ester, or

(S)-N-[[3-[3-Fluoro-4-[4-(hydroxyacetyl)- 1 -piperazinyl]phenyl}-2-oxo-5-

oxazolidinylJmethyl]propanethioamide 4-(L-alanylamino)benzoic acid ester.

A compound of claim 1 which is

(5)-N-[[3-[3-fluoro-4-[4-(hydroxyacetyl)- 1-piperazinyl]Jphenyl}-2-0x0-3-
oxazolidinyllmethyl]propanethioamide 4-[(dimethylamino)methyl}benzoic acid
ester,

(S)-N-[[3-[3-fluoro-4-[4-(hydroxyacetyl)- 1-piperazinyl]phenyl]-2-oxo-5-
oxazolidinylJmethyl]propanethioamide 4-(morpholinomethyl)benzoic acid ester, or
(5 )-N—[[3—[3-ﬂuoro-4-[4-(hydroxyacet_yl)—1-piperazinyl]phenyl]-2—oxo—5—
oxazolidinylJmethyl]propanethioamide 4-[(4-methyl-1-piperazinyl)methyl]benzoic

acid ester.

A compound of claim 1 wherein structure i, or iii is

-or

gy

s
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