WO 01/ 46185 PCT/ USOQ 32451 OXAZOLI DI NONES HAVI NG A SULFOXI M NE

FUNCTI ONALI TY AND THEI R USE AS ANTI M CROBI AL AGENTS FI ELD OF THE | NVENTI ON
5 The present i nvention relates to novel oxazolidi nones which have a

sul f oxi MYRPV4P3ctionality and their preparations. These é’&?ﬂ&?ﬂ@%“sﬁave
potent activities against G am positive and G am negative bacteri a.
BACKGROUA B LIMN ONEENAVINGLA SULF OO MAYE FiIMCTEONALITMANS THEIRYSEt s are a
novel synthetic class of amiSANTIMICROBIAMAGENTSt ent activity against a
nunber of human and veterinary pathogens, including G ampositive aerobic

bacteria such as multiply-resgspaE THEARMENERAEI and streptococci,
anaer obi c organlsns such as bacteroides and clostridia species. and

aci d-fast or resemt mygra,{rpnarslawc@baml ewamhnd’msbbes whicbdiase andfdmotzact eri um

avium J15 Ho xazal i di.non ener al do not denpbstrate an activity
at a us fé?cqon\f,’\@\yeﬁnﬁ tged%t ISRTTAUQP ﬁﬁ%@ Elad VOGP LHY EiTS agafﬂﬁ&”‘tnhe use
of theq@snwaaﬁbmhmq&gatl@mabt@ggt eri al agent sislimted to infectious
states due to G ampositive bacteria. Accordingly, it is anong the objects
of the present invention to provide pharnmaceutical conpounds which have

broader anti bacteri al 'Ih’tdk y agai nst aerobic 20
Gram negati ve organi sns. é% v%ﬂﬁmgg%%ggygwﬁg t he oxazol i di nones of
t heiopr esent Thes@pblidifodeitiBaseridl AgerfP Bela e Dynaftit ¥iabyofl MuiniElob R

gram negati ve organi sns such as Haenophilius influenza and Moraxel |l a

cat ar r H8ith gotenige FEANG PINSMPESRIREIE @dge@@?@mat@g@% lrmuzdxag scl oses
substit I i_di. none eful tlcals
PCT | ntdgltraﬁg onai &Eutg??%%%]?aﬁ% G\% 8@1 é)jliéelmé?nst é (S)C%Cfézno S’?g P r?gﬁ

ant i bacztneemaic orggasthssutawvis bactéroides asdclbetmiia sprﬂ@i iag@ atidtfyst okkahisniRat ent
5,968, 962 and PCT International Publication WO 99/29688 discloses 30
pheny| %85 81 MaF eRscEL LYY, A sic-aed Bbsabecseraws argitber ed het er ocyclic rings.

U S5 Patent ﬁo@%%&hﬁ%&§ §n€%l & hé RURELAY g&@hﬁ‘ ol i di none
useful as antibacticals. % ?IB)C/at [ ons%é\b g@?% 21 é@{@]gf}lg%%[ and WO
00/ 2196anssxrase Grmnamgdiu\etl qngmxsmker'rhmt iheese upeiEsd oxagoladihodzact er i aI
agents. % .Q1/ 4618 CT/ US00/ 32451
antibactenial agents 1s lmlte to mnfectious states due to Gram-positive bacteria.
Accordingly, it is among the objects of the present invention to provide pharmaceutical
compounds which have broader antibacterial activity including the activity against aerobic
20  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.

INFORMATION DISCLOSURE
25 U.S. Patent 5,688,792 discloses substituted oxazine and thiazine oxazolidinone
useful as antibacticals.
PCT International Publication WO 98/54161 discloses oxazolidinone antibacterial
agents having a thiocarbonyl functionality.
U.S. Patent 5,968,962 and PCT International Publication WO 99/29688 discioses
30  phenyloxazolidinones having a C-C bond to 4-8 membered heterocyclic rings.
U.S. Patent 5,952,324 discloses bicyclic oxazine and thiazine oxazolidinone useful

as antibacticals.

PCT publications, WO 99/64416, W099/64417, and WO 00/21960 disclose

oxazolidinone derivatives useful as antibacterial agents.
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PCT publication, WO 00/10566 di scl oses isoxazolinones useful as

anti bacterial agents. SUMVARY OF THE I NVENTION 5 The present invention
provi des a conmpound of formulal R B ACH2 W R3 1 or a pharmaceutically
accept abwe 84b185t her eof wherein: A is a structure i, ii, PETUSO@R45, 0 0 O
N~0o NAO I O iv 10Bis R4 3< (CH) (a) ,Z2 (CH)j (b) -N/,--\ z (CH)n
(c) _ N Z pET subitdalien)VRD, 00210568 dielosesioiad6lthdnbahsc k1B aftibStediaBt ruct ure
iv, Wis not -Y-het; 15 Xis 0, or S; provided that when X is 0, Bis not
t he sub#ge@®ion (b). Yis NH O or S Zis S(=O(=NR5); R is (a) H -2
WO 01/ 46185 PCT/ US00/ 32451 (b) NH2, (c) NHCL-4al kyl, (d) C1-4alkyl,

SUMMARY OF THE INVENTION

5 The present invention provides a compound of formula I

or a pharmaceutically acceptable salt thereof wherein:

A is a structure i, 1i, iii, or iv

10
B is

R4 (CHZ)p\
@ =~z

(CHy);

VAN

(b) -z

(CHZ)n

W is NHC(=X)R,, or —Y-het; povided that when A is a structure iv, W is not —Y-het;
15 Xis O, or S; provided that when X is O, B is not the subsection (b).
Y isNH, O, or S;
Z is S(=0)(=N-Rs);
R 1s
(@ H



(e) C24al kenyl, 5 (f) OC1-4al kyl, (g) SCi-4alkyl, or (h) (CH2)p
C3-6¢cycl oal kyl ; at each occurrence, alkyl or cycloalkyl in RL is optionally
substituted with one or nore F, d or CN; 10 R, and R3 are independently
H F, Clwormetbiss or ethyl; R4 is H CH3, or F; R5 is (a)PeEI/uspi24g
1-4al kyl, 15 (c¢) C(=OC 1 -4alkyl, (d) C(=0O OC1-4al kyl, (e) C(=O NHR6, or
(f) S) NHRey Renfis H, Cl-4al kyl, or phenyl; 20 at each occurrence, alkyl
in R5 and R6 is optionally substituted with one or more hal o, CN, N2,
phenyl , C3-éckycIMACKAlkyLOR7, C(=O R7, OC(=O R7, C(=0 OR7, S(=0) nR7,
S(=0) M\R7R7, ﬂR?g;I%Y( NR7SO2NR7R7, NR7C(=0) R7, C(=0 NR7R7, NR7R7, oxo, or
oxime; R7 is H( or phenyl; 25 at each occurrence, phenyl IS
optionally qubstlauhl&anth one or nore halo, CN, NO2, phenyl,
C3-6¢cycl oal OR7, C(=OR7, OC(=OR7, C(=0) OR7, S( O)rrR? S(=0 MR7R7,
NR7 SC2R7, F@V{)sw@@ﬂ?lkmmq =0 R7, C(=O NR7R7, or NR7R7; het is a Clinked
five- (5) gperescthgl fglaryl ring having 1-4 heteroatom; sel ected from
t he group cofisi st1ng of oxygen, sulfur, and nitrogen, or het is a C1linked
six (6) nmentdy ed (CBD)lBteychmlpll; ring having 1-3 nitrogen atons; p is 0, 1,
or 2; j is 1, , .or 5; ed that and taken to ether e 2, 3
4 or 5;at e%ﬁhsqycuqrerwzﬁkﬂ W%&fﬁ%ﬁm ' poRtgaely Spaeleditons ghmeit Rl 2!
in strq)qkwje iii is either a double bond or a single bond. In another
aspect, € present invention also provides:

10 R, and Rj; are independently H, F, Cl, methyl or ethyl;

R4is H, CH;, or F;

Rs is
() H,
(b) C,.salkyl,
15 ©) C(=0)C;.4alkyl,

(d) C(=0)OC,.salkyl,
(e) C(=0O)NHRg, or
()  C(=S)NHRg;

Re is H, C,_jalkyl, or phenyl;

20  at each occurrence, alkyl in Rs and R is optionally substituted with one or more halo, CN,
NO,, phenyl, Cs¢cycloalkyl, ORj, C(=0)R’, OC(=O)R, C(=0)OR7, S(=0)mR7,
S(=0)mNR7R7, NR7SO,R7, NR7SO-NRsR7, NR/C(=0)R7, C(=O)NR7R7, NRsR7, oxo, or
oxime;

R7 is H, C,.salkyl, or phenyl;

25  at each occurrence, phenyl is optionally substituted with one or more halo, CN, NOs,
phenyl, Cs.cycloalkyl, ORy, C(=0)R’, OC(=0)R7, C(=0)OR7, S(=0)mR7, S(=0)mNR7R7,
NR;SO:R7, NR;SO:NR7R7, NR;C(=0O)R7, C(=0)NRsR, or NR;R7;
het is a C-linked five- (5) membered heteroaryl ring having 1-4 heteroatoms selected from
the group consisting of oxygen, sulfur, and nitrogen, or het is a C-linked six (6) membered

30  heteroaryl ring having 1-3 nitrogen atoms;
pis 0,1, or 2;
jis 1,2, 3,4, or 5; provided that p and j taken together are 2, 3, 4 or 5;

misO, 1, or 2;



a pharmaceutical conposition conprising a conpound of fornmula | or a
pharmaceutical |y acceptable salt thereof, and a pharmaceutically acceptable
carrier, 5 a method for treating grampositive mcrobial infections in
humans oW@EIWSISSwar m bl ooded ani mal s by admi ni stering toAH&WVNBI4SEL in
need a therapeutically effective anount of a conpound of fornmula I or a
phar maceutl 6ed; lajd accdptaititeresalid eithees dodble bovll @ a@ndlododdr treating

gram negative mcrobial infections in humans or other warm bl ooded ani nals
by admi ni st el 3gthep21PREl WGHISERt IPKENtigB@ls] PrRddespeut i cal |y ef fective amount

10 of a conpgp PHQm%EeJt@élrEéhﬂ:»oLmBﬁ cémgh gf'g%@:‘d bR dfoREagRbAR! € sal t

thereof. The Tnvention also provid I nternmedi ates and processes
t hat arp:hanmaéeunhcalf}oaccgnépasaln@emofm\oduathamfaCélmcm]y aCdeptabE'EAtrLeED DESCRI PTI ON

OF THE | NVENTI ON 5 The follow ng definitiops.are nl ot her e
Goscitbeq. ThEeheAT e S ghgive BrobipbRBRag TndtRags Py GRS

branc heglo@ﬂé?ﬂﬂﬁnal‘@ ? adﬁlameleﬁg:@ thOsiffedt Rhsh AUBrap RGBSR efflétile AS0umr OPY! "
enbraces only the sftraight chain radlcal a branched chain isomer such as

"i sopr oplyd conymiung of foiutd loxtld gbarreai@uu@dlytagcepmbée ssdtrthemofakndn cont ent  of
vari ous hydroca i noi eties di cat e refix

desi gnati ng ?H‘gh}%%&?con 13%%%2}%&%%%3 m}ﬁr&lg cHPHBh Lg%/adﬁsoroﬁ’ FW&"WDi ety,

i.e., tBl%o@é&friu%al@,byladinﬂﬂm@ﬁﬁgeﬁ) the Bj&k Yn MedtahBerapduig@ily cfifectiv@®afnbént Nt eger
"j" carbon atoms, inclusive. Thus, for exanple, Cl1-7 alkyl refers to alkyl

of ohe oba g@vmundanf iﬁvmuéftb@mpharrn@qeuswl@ acqupsabieyaly therapo” refers to fluoro
(F), chloro i odaq I 25. The term."he i nked
fve- sy bt sd b bine o el imhermialiEnd BiTbecChar 18 et - 0

the gr ompe@aﬁhst@mgo@fdsaxmmma Isul fur, and nitrogen, or het is a GC1linked
six (6) menbered heteroaryl ring having 1-3 nitrogen atoms. Exanples of
“het" include pyridine, thiophene, furan, pyrazole, pyrimdine, 2- pyridyl,

3- idyl, 4- dyl ; di nyl,
YL Y o T EsON TN kR oy

2-i m dazol yl Ihélfdlm\xdmgdﬂfyﬂmorﬂ-aresmeazmﬂgds othkrwise dgzibbd/l , 5-1 soxazol yl,
3-pyrazol yl, yrazol yl pE/Crazo yl, 2-oxazol 4- oxazol yl , 4-0x0-

4- |,
2-oxazol yl , Bheleapatifl. d“ienzl oXAEHP Roth swraight Qn%brasz%mfiagzwpé buit

1,2,4-0 I : I "
4.t hi azfﬁq %%R.l‘idz‘i‘d??‘ e aan gpé;ﬁ OGN sy b ARl o

i sot hi azd)twphéi}atmot 1Isorazxtﬁlueh a9 ibeprapmil beiBg {spﬂcefuyllly rdetréd @yl , 3-thi enyl,
i byLr ?loil’;lt hi Bg %:fr Xt&a @éteniggya&{ogl%é@raﬁ%i) ?vﬂtglg{n% moxeuelsslopr}arlcra(t)eldybly
20  a prefix designating the minimum and maximum number of carbon atoms in the moiety,

i.e., the prefix Cj 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.

The term “halo” refers to fluoro (F), chloro (Cl), bromo (Br), or iodo (I).

25 The term “het” is a C-linked five- (5) membered heteroaryl ring having 1-4
heteroatoms selected from the group consisting of oxygen, sulfur, and nitrogen, or het is a
C-linked six (6) membered heteroaryl ring having 1-3 nitrogen atoms.

Examples of “het” include pyridine, thiophene, furan, pyrazole, pyrimidine, 2-
pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 3-pyridazinyl, 4-

30  pyridazinyl, 3-pyrazinyl, 4-oxo-2-imidazolyl, 2-imidazolyl, 4-imidazolyl, 3-isoxazolyl, 4-is-
oxazolyl, 5-isoxazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-oxazolyl, 4-oxazolyl, 4-oxo-
2-oxazolyl, 5-oxazolyl, 1,2,3-oxathiazole, 1,2,3-oxadiazole, 1,2,4-oxadiazole, 1,2,5-

oxadiazole, 1,3,4-oxadiazole, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-isothiazole, 4-
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oxadi azol -5-yl, 5-o0xo0-1, 2, 4-oxadi azol -3-yl, 1,2,4-thiadi azol -3-yl,

t hi adi azol -5- yl, 3-o0xo0-1, 2, 4-thiadi azol -5-yl, 1,3, 4- thiadiazol-5-y|,
1, 3, 4-thiadiazol-5-yl, 1,2,4 5 triazol-3-yl, 1 2,4-triazol -5-yl,

4- tNOOYH4EI855-y| | 5-oxazolyl, 3-isothiazolyl, 4- i sotWTé(EW}W"%nd

sot hi azolyl, 1, 3,4, -oxadi azol e, 4-oxo-2-thiazolinyl, or 5-nethyl-1, 3, 4-
hi adi aziebthizyle, S—Edmittﬁzmlledi-fnnﬁyl 3;fldragdyl4 2 tthieayll 3-@z@edye, 2-pyrrolyl, 3-pyrrolyl, 3-

1, 2, 4-di t hi azol one. refers to human or aninals. The conpounds of the
o 6sent AREYIGH RPETUBhGr o NarZs o ok | Bienb 2 OKPRES- CAS
nonencl a v i i n rdi nary
B o Y R e e LT
for et hyfl, 3-okdrl ZMhlhxbawoldFylhbﬁmshaddzdlri -¥1, Rarxor ighrthiedipeslai-yl; €2, 4 Specific
and preferr val ues |i st for al s ubstituents, and ranges,
are forr@?ﬁg%ﬂrégzgﬁu%ﬁkiyl?ﬁ%g 83“% ﬂﬁ@€ﬂ6¥3é$ﬁﬁ@??ﬁbﬂ val ues or

ot her Vai's,élﬁfaz&‘l‘yl s siatrinel, 1541 Wﬁﬁofeoﬁ okB-thBEbERA)] So@ﬁlleﬁlyio%w uents.
Specifically, alkyl denotes both strai ght and branched groups’ but

r ef er encbiadmzah-yi, rﬁhiaml@tuwe 1 &cfi ¢-thiatsiandie.as 1'%4-dphiazolembr aces only the

strai ght chaHg radlc ahbranched chain i somer such as "isopropyl" being
speci fical |y TéFe&t 6?60 gﬁ@%???&@?ﬁy C -4 alkyl can be nethyl, ethyl,
propyl, i SOPrTm:V&omﬂ&hh&'i of thé QrebéﬂtYﬂvenﬁ&?ar@%Hérall;aﬁﬁnéd'&bérdﬁrfgq%ﬁé c forms 20

t hereof. Specifically, Cl-4 al kenyl can be vinyl, propenyl, allyl, butenyl,
and tthei lURAGAREAS nomanalature systead. ; Atbre vatiops mdadhkare “@arkneyolt@pneapﬁll

| ob I h " hei,r.. A
gﬁgc?fféxeg?ﬁéﬁ?ﬁpep%|s St rﬁcO §%¥|Pﬁnﬁﬁgbﬁﬁgghg EQE %@8 c value

for X i s‘teybf htfur@t @6urs And PECHok rony &nutrdtare). X i s oxygen atom A specific
value for R is Cl-4alkyl. A nore specific value for R is nethyl or ethyl.
A speci fic vatrssificndpreteged yalpasgistssyielovator sadipnds isphssitueatsyand BRER, ales NH2.
A speci f}§ i al ue
For Ro. anhIREafor Gy FoPonafn il bASRIRRE Vil of e o B SRR ot ¢
valus fQﬁn@%fbsﬂkhimcﬂ}ﬁhdﬁﬁkkamﬂj46185 PCT/USOO/32451 A speC|f|c val ue
for R is H

1, 2, 4-
1,2, 4-
2- 0X0-
1, 2, 3,
5-iso
t hi

Specifically, alkyl denotes 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. Specifically, C;.4 alkyl can
be methyl, ethyl, propyl, isopropyl, butyl, iso-butyl, sec-butyl, and their isomeric forms

20  thereof.

Specifically, Cs.4 alkenyl can be vinyl, propenyl, allyl, butenyl, and their isomeric
forms thereof; Cs. cycloalkyl can cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
their isomeric forms thereof.

A specific value for A is structure ii as defined above.

25 A specific value for X is sulfur atom.

A specific value for X is oxygen atom.

A specific value for R is Cj.salkyl.

A more specific value for R, is methyl or ethyl.

A specific value for R is cyclopropyl.

30 A specific value for R, is NH,.
A specific value for R; and R are independently H or F.
A specific value for R» and Rj3 are that one of them is H, the other one is F.

A specific value for R4 is H or CHs.



A specific value for RS is Cl-4alkyl, optionally substituted with OR A
specific value for R is CH3, or ethyl. A specific value for R5 is
Cl_4al kyl substituted with C(=0O) NHCl1-4al kyl, or 5 C(=O NH2. A specific
val ue f owaRB/46885C1- 4al kyl substituted with phenyl wherei nPERASENE4S] i s
optionally substituted with OR methyl, NO2, CF3, or CN. A specific value
for R5is ClM@Iekif/ilc velwodori Rutsdt wi t h phenyl wherein the phenyl is

optionallys stl uteg1 ) ific .val R5 is C(=O NH,, or
C(=0) NHGj _ 4a ciixve S\é\ﬁ?ﬁb‘%ﬁﬁ}%% 8?“‘%%ﬁt/§ %{“@%ﬁt&@g ‘or C(=0) NHCH2CHS.
A specific val g,p@(;,fﬁ@rvaﬁé fbsR G TR.Cdr 4ByIkYl . A specific value for R5 is

G(=O CH3. A specific value for RS is (=0 QG -4alkyl. 15 A specific value

for R5 is qﬂ»p@@tﬁts vajnedpieRs i5iCo-sli i rabstisnieh axith (SO KR ahlkgL 9f |
|sox zoI xq 1, 2, 4- oxadi azol - 3-yl, isothiazol-3-yl,
-t hi a(g azol -3-yl or 1,2,5-thi adi azol -3-yl. The pref erred conpounds of

the present iAREificaaluarter Rh@@ 4M§1rﬁbﬂ1tateﬂwﬁtum@nyl,wthdrem tY pHehil ibas an
optical configuration below o N O 20 iii More preferred conpounds
of the pPeEHY SPPRIEHE] With 4k mﬁéylebt@poGﬁdngN formula |IA R2 O B NAO X

~1/NR R3 H pra‘mﬁ%‘l—-{/al—{llag&ella@io' Eﬁ(?l %ﬁ% tP vﬁéq I:%QEYI%T? erdi %ltllxe [iqtepﬁl is

(S)-confi gur I'on accor to't NOMenc re system
It will ob&o@plprseb:qtmitaﬂwhyl\td)wse skilled in the art that conpounds of the
present invention may have additional chiral centers and be isolated in

opti'al |y act tRscilifaugdeni cisdrRelNHTE (GreddHE wk¥dnt i on enconpasses any
racemc, -6 WQ{LG1RR FIH! Ve¥0ARH;, or C(=0)NHCH,CHs.

A specific value for Rs is C(=0)C, salkyl.
A specific value for Rs is C(=0O)CHjs.
A specific value for Rs is C(=0)OC, salkyl.
15 A specific value for Rs is C(=O)OCHs.
A specific value for het is isoxazol-3-yl, isoxazol-5-yl, 1,2,4-oxadiazol-3-yl,
isothiazol-3-yl, 1,2,4-thiadiazol-3-yl or 1,2,5-thiadiazol-3-yl.
The preferred compounds of the present invention are those wherein structure i, ii,

or iii has an optical configuration below:

0
ZAe! SN0 6
L G &

20
More preferred compounds of the present invention are the compounds of formula
IA:
R» o
B~©—N’U\o fh
RS \_k/” Ry
IA
25 These absolute configurations are called (S)-configuration according to the Cahn-

Ingold-Prelog nomenclature system. It will be appreciated by those skilled in the art that
compounds of the present invention may have additional chiral centers and be isolated in

optically active and racemic forms. The present invention encompasses any racemic,



optically-active, tautoneric, or stereoisonmeric form or mxture thereof,
of a conpound of the invention. Exanples of the present invention are: (1)
N-({(5S)-3-[3-Fluoro-4-(1-imno-I-oxido-1',4,

4- t hi azi warp146185) phenyl ] - 2- oxo- 1, 3- 5 oxazolidin-5-yl }  PCT/US00/32451

met hyl ) et hanet hi oam de; (2) N ({ (5S)-3-[3-Fluoro-4-(l-imno-1-oxido-1? 4,
4-t hi a?|dﬂ)@iﬁalﬂr—éfdti)vﬁh@ﬁ%hieri&&k&rélqiﬁ)‘mqric form, or mixture thereof, of a compound of

oxazol i di n-5-yl } et hyl ) propanet hi oam de; (3) N-({

(5S) - 3- [tBe MVERHUL 4- (1-1 mino- | -oxido-1 X4,

4-t hi azi nan- AE,%%K#E e@f?{% gr%§e%¥8fv%nt§6n are:

oxazol i din-5-y cl opropanecarbot hi oam de; to (4)

N- ({ (5S)d 8- [ NF| @oy-6-{3-Fdorba-Nandin@xicseleenehydiazihata tyhb i edods-y 13 phenyl |
-2- o0xo0-1, 3-oxazolidin-5-yl % met hyl ) acetam de (E)-isoner; (5) N-({

(5S) 53- [ 3- FI wagelidip-p-yl mnefbyDethanggliiepshidsahy dr o- 1 _ _
(B ot an Bl AARide P AZPLY SllaBna AR S GRS oam de
(59) - 3- [ 3- Fl uxagolittif-b=yii fhéar@ylIproyddaiennaby.dr o- | X4- t hi opyr an- 4-yl ) phenyl | - 2-
15 oxo-1, 3-oxazol i di n-5-yl met hyl ) pr opanet hi oam de (E)-isoner; (7) N-({
(5S) - 3- (BB- FINt6I@S¥3{[3-Flurirerd-(1 Hmimxil gehiox By ¢HtitiaziBan-4-yl)phenyl]-2-oxo-1,3-

4-t hi opyran-4-yl enyl] -2 oxo-1 3-oxazoli.din-5-yl }

met hyl ) cycl opolxéf)%}ﬁ@&'gFYBiﬁ?é?’%@“rﬁc{?@({pﬁ?@qa@&ﬁ@Pf‘m’@g) N( ]

(59)103- [y Fl ua54)-6F3 IFdRe4-(1=ixh LA thi 4. -
X4- tlﬁi opgy)r an- 4-(§{I ){)hgnyl ]-2- (loxlo- 1, gj?g@%ﬁhg?rﬁ- ISX ytPlofyrrzrlgt4h¥/ll) hgg)élg z%n‘i de
(2)-isoner; 26ofQ3-oxazofid{r6Sy!dadti3d RkEetamale4Ef-isomer:no- | - oxi dohexahydro- 1

X4-t hi opyran 4-yl -2 x0-1, 3- oxazol i di n-5-yl )

met hyl )é¥%anﬁﬁ%§§ﬁ$§g¥ﬁ%‘9ﬁé P ‘}0‘??6) oRexahyuoshA Fhiopyrep oy ipheny -2 mi no- |
- oxi dohexahy -1 Bi ~ Qx0-1, 3-oxazolidin-5-yl }
met hyl ) pr opg%gtlﬁ??gﬁlzoglgin?ﬁzl f}?r%})%}f@a?%&%&hﬁ?e{z(ﬁ()géﬁn% [ 3- Fl uoro-4-(1-i m no-
| - oxi ddhexahly-df(6S12-[3FHuvirogy(l amidb-yiok ploaeydhlydid- 1 725hiopyran-4-yl)phenyl]-2-

(59%5° [ 3. F1 doPol FoR 2P PRy oLy PEnB R B Gy B s 3 ¢ i Opy an. -
PR PR ST R R B L e b AR 2- (1
X. 4-t hi opyr arwxé-1,3okplodidin -y Bnextod tydepropzeic bbb tii@mnyilic §E)-isomer:
Al T AL TR N A S
YLD B St iy Dy gapanethoar do, 2 sorer
X4- thi o9y an-N-({(EFphéhFldor@4est dmina3t-@xaatiydroSt Al thjopyran-4-yl)phenyl]-2-
met hyl ) pr oparg)?('%_h li,??-(a)')r(railz%ﬁﬁin%—iyls}(r)nrg?}{)}l)eth-ar71ethioamide (Z)-isomer;
(10)  N-({(55)-3-[3-Fluoro-4-(1-imino-1-oxidohexahydro-1 7{1—thiopyran—4—yl)phenyl]—2—
oxo-1,3-oxazolidin-5-yl }methyl)propanethioamide (Z)-isomer;
(1) N-({(58)-3-[3-Fluoro-4-(1-imino-1-oxidohexahydro- 1?»4—thiopyran-4—yl)phenyl]—2—
25 0x0-1,3-oxazolidin-5-yl }methyl)cyclopropanethioamide (Z)-isomer;
(12)  N-({(55)-3-[3-Fluoro-4-[1-(acetylimino)- 1 -oxidohexahydro-1 k4-thiopyran—4—
yl]phenyl]-2-oxo0-1,3-oxazolidin-5-yl } methyl)acetamide, (Z)-isomer;
(13)  N-({(58)-3-[3-Fluoro-4-[ 1-(methylimino)- 1-oxidohexahydro-1 7\4—thiopyran-4-
yllphenyl]-2-oxo0-1,3-0xazolidin-5-yl } methyl)propanethioamide, Z-isomer;
30 (14)  N-({(58)-3-[3-Fluoro-4-[ 1-(acetylimino)- 1 —oxidohexahydro- 1 7»4-thiopyran-4—
yllphenyl]-2-oxo0-1,3-0xazolidin-5-yl }methyl)propanethioamide, Z-isomer;
(15)  N-({(58)-3-[3-Fluoro-4-[ 1-(ethylimino)- 1 -oxidohexahydro-1 7\4—thiopyran—4—

yllphenyl]-2-oxo-1,3-oxazolidin-5-yl }methyl)propanethioamide, Z-isomer;
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WO 01/ 46185 PCT/ US00/ 32451 (16)
N-({(5S)-3-[3-Fluoro-4-[1-[(phenyl net hyl )i m no] - 1- oxi dohexahydr o- 1 X4-t hi opy
ran- 4-yl]phenyl]-2-oxo- | ,3-oxazolidin-5-yl } nethyl) propanethi oani de,
Z-isoner wo((mM)ﬂss PCT/US00/32451
N-({(5S)-3-[3-Fluoro-4-[1-[(3-phenyl propyl )i m no] - 1- oxi dohexahydr o- | X4-

t hi opyr aps)4- W-{ pheny I-Fox e 1] (phgn}ﬁl’?ﬁ%?girﬁhﬂf P o)(ldohexahydro 1A -thiopyran-
met hyl )propanet hi oam de, Z- 5 isoner

N- ({(5S) - 3- [ 3=#Ipherd}-4-0x0=1{3- QWPhshlnaﬁwldoyeda/ﬂ)lpmwhqthmmu}e— Z-isxnatohexahydr o-

#Ei(ﬁylt ?%Eﬁ%;ﬁg ﬁ?%/} %‘fpgﬂ%é %gg@egh]éh?lfgi(p?/ 9rlnlln((j) ox1c%he)lahydro 1A
N-({(59)-3-[ %EW@[H Q- ﬁmﬁén}hﬁzr%kmxyé}%z@ﬁmls) g{ﬂ;{@ﬂyn&d&éha%%ﬁﬁygr o- 1 X4- 10

t hi opyr an-4-yl ) ph enyl ] - 2- oxo- 1, 3- oxazol i di n- met hyl ) pr opanet hi oam de,
Z- iSoner; (2@mer:

N- 58 1- o] hexahydr o-
S L M B P s
net hyl ) pr opangt-tiiegyrhude.yl)bhedySlomBLe- 1 Boo{a2dlidin-5-y! methyl)propanethloamlde zZ-
N-({(5S5)-3-[3-Fl uoro 4 (yl {[f,(4 ni t r ophenyl )am no| car bonyl |1 m no}- 1-

oxi dohexahydis®onkrxX4-t hi opyr an- 4-yl ) phenyl ] - 2- oxo- 1, 3-oxazolidin-5 yl }

hyl i ' - , _ . 4
RE'E{¥5é¥f9§"""Wﬁ@?’%ﬁé’-?{uprzof%-zﬁa%ew&%%pwml oY T o | K 4-
t hi gpyr an- 4- yﬂlb%n@wlﬁl B 2-bxd: 1@4@;@&511@&&1%?1 Wethy) BRI hiRhARANSE hi oam de,
Z- 20 isoner 3) N—(){.P ? 3-[ 3-Fl uor o- 4-

1-[[(am nocan&twrwl ) met hyI ]i m no] - 1- oxi dohexahydro 1 X4-
thi .Opyg.éa%b_)d'z )qulg Qﬁf}( - §~F?U-090)52-( il—’ [g(etgz)(?yzcglbloglyl?mgthyl]1r%1no]- -ox1d)ogexa ?gr%tl Oam de,

Z- 1S0

(5S) - 3- [ 3- Fl wapgyrédn-blyiIphemnysoexy el ;8! 17X4 25
t hi opyran-4-yl ] phenyly]ﬂp o}jﬂ% 1, 3- oxggdgl)%lgr?]rrg) l— %eﬁ?}&l)ﬂ@@ﬁﬁ?%g%ggngt hi oam de,

Z- i soner;

2@ er;
N- 5S | j m d -4-yl]ph I
MAIERS Ea?%r- G R T e
N-[((59)-3- {%xﬁ'oH@(a@yd’m[13\4(@6%)?%145@1%}:@11] 0Jxd0r, %xﬁzoﬁdtnhs aZI nan-4-yl ] pheny
|'}-2 30 oxo-1, 3-oxazol i din-5-yl)nmet’hyl ] cycl opropanecar bot hi oani de; (27)

N-[((59)-3- {3l Iﬁhﬁmb}r)ﬂqpa@iﬁl[qquq@ﬂy@ambonyl )i mi no] - 1- oxi do- 1X4,

4-t hi azk%oaﬁ[ gégg)pgﬁqiéfuo 0-4 %1 eflmmocarbony %1?1!)1— —0x1d%h¥xa)hn§rtohlyk4]

propane
thiopyran-4-yl]phenyl]-2-oxo-1.3-0xazolidin-5-yl } methyl)propanethioamide, Z-

20 1SOmer;

(23)  N-({(55)-3-[3-Fluoro-4-[1-[[(aminocarbonyl)methylJimino]- 1 -oxidohexahydro- 1 At
thiopyran-4-yl]phenyl]-2-oxo-1,3-oxazolidin-5-yl }methyl)propanethioamide, Z-
isomer;

(24)  N-({(55)-3-[3-Fluoro-4-[1-[(2-hydroxyethyl)imino]- 1-oxidohexahydro-1 At

25 thiopyran-4-yl]phenyl]-2-o0xo-1,3-0oxazolidin-5-yl } methyl)propanethioamide, Z-
isomer;

(25)  N-[((55)-3-{3-Fluoro-4-[ I -(methylimino)-1-oxido-1 K4,4—thiazinan-4—yl]phenyl }-2-
oxo-1,3-oxazolidin-5-yl)methyl]propanethioamide;

(26)  N-[((55)-3-{3-Fluoro-4-[1-(methylimino)- 1-oxido- 114,4—thiazinan—4-yl]phenyl }-2-

30 oxo-1,3-oxazolidin-5-yl)methyl]cyclopropanecarbothioamide;

(27)  N-[((55)-3-{3-Fluoro-4-(1-[(methoxycarbonyl)imino]-1-oxido- 1A*, 4-thiazinan-4-

yhphenyl}-2-oxo0-1,3-oxazolidin-5-yl)methyl]propanethioamide;



WD 01/ 46185 PCTI USOQ 32451 (28) N-[((59)-3-{

3-Fl uoro-4-(1-[ (nmet hoxycar bonyl )i mi no] - 1- oxi do-1 k4, 4-thiazinan-4-

yl ) phenyl } -2-o0xo0-1, 3-oxazolidin-5-yl)nethyl]cycl opropanecar bot hi oam de ;
(29) N- (WP oB&I853-[ 3- Fl uoro-4-[ 1-(nethylim no) - 1- oxi doheRERF§PHI2451

X4-t hi opyran-4- yl]phenyl]-2-oxo0-1, 3-oxazolidin-5-yl }

met hyl ) exn| opr-gpssec g3-bribki- m@m[a&mo&yca‘i}bbﬁﬂmﬁno](13991%\#1 At (45t§)az§m{1-4-

3- FIuoro 4-[ 1-[ (rmet hoxycarbonyl )i mi no] - 1-'oxi dohexahydr o- | k4-
t hi opyr an- 4- yhpkstiehy-oxo4. %sz@zgzh@nmarmqhmu%mgapropanecarbotmoamlde

e MR R S R e O S e e

yl'] phenyl(} )Zyl]ﬁ@edyl 132-0X62 B bz idin Bl 1 m&myi)&ﬁy@r@@m@mmmmmehzoam de, E
i soner

N-[(65S) - 3- { B3oHor 0- 4- [ 1- (nethyllnlno) 1- oxi dohexahydr o- | X4-t hi opyr an- 4-

L Lphenylo) 2u0 s BrOsAEal Sl b o X AUk SPSIS LR QR G & 1 somer

(33) N

1-[[ (phenyl rrﬂhbﬁwa aay fpemy | -bidkono} viaxudohexahydro- 15 1
24-t hi opyr an-4-yl ] phenyl } -2-oxo0-1, 3-oxazolidin-5-yl)nmethyl]acetam de,

Z-i somner; oryl)(r@myllwawresgyeczabp@lqzmdﬁ g-uiorpqr{

N ﬁiyk%{}]r GRS A a8 -1 NS R DX B oo 1 o YaP Yacet ami de.
Z-i ggmer . gg ﬁ@hlpmkﬂglspbﬁﬁﬁﬁdﬂaﬁ?mmbﬁyf&&kﬂﬁ&ﬂﬁé@ﬁb&ﬂuﬁﬁu&pﬂpounds of

t he present invention. Al of the starting materials are prepared by
procedures desseidrbed in these schemes or by procedures that would be well

known t ne ' Ki, | or.gani. c, ari abl e ed in
t he Schgﬁés £$&X%é' E?Fﬁgg)%éh HWL (bﬂ'?ﬂngVQPﬁ%°11 %@ﬁ%Buhdg g? th:s
i nvention Ca@l]?ﬁer&ﬁ@%&@d 3- Bx%ﬁ@ﬂh@?]@ﬂeﬂ}@l]%%a&rthl@'&hﬁieot isdoft@; Schemes

di scussed bel ow

tical pure material could be obtained either by one of
a 25 nudber I\bf((%%%h&sﬂqoeo é;iht[ﬁééfé@/lrmth@ziyt)@rhmnyuemymby axédobexahiydre-f r om a

ncodbaing 1o R BRERGATIRa P petror s > pAPBAD I8 eBn oz GpbcT

| nt er nati onalor Publ i cati on MD 98/54161 A compound of 1-a is allowed to
react with sodium azide in Ehosphorlc acid at a tenperature in a range

from abddt) 40& (ﬂ@%ﬁd@tﬂq’@@“t@ KW?ﬂém@m)lellmmo Jeoxdehssubwdrd- b can be
al kyl at ed by b reactlo y. d formc,acid u3|ng
Ceuckar ¢ -val 12T B ES R T Bl SRRty 0RHEDGee Sobnr S |

(R Cl- 4al ke YfolldWink ISk hshdsadek @ibeQhe {)ﬂ@b&aﬂ&{ BOhrhIuntiNsr B HRYEAL i on Of
conpound 1-b is described in Preparati on of the present invention. In an

al t @Pnatinveatigpt AYPT flesy starpg 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 Schemes discussed below. Optically pure material could be obtained either by one of a
25  number of asymmetric syntheses or alternatively by resolution from a racemic mixture.
In scheme I the starting materials of 1-a can be prepared according to the procedures
described in U.S. Patent 5,688,792 or PCT International Publication WO 98/54161. A
compound of 1-a is allowed to react with sodium azide in polyphosphoric acid at a
temperature in a range from about 40°C to about 70°C to provide compound 1-b.
30  Compound I-b can be alkylated by the reaction with aldehydes or ketones and formic acid
using Leuckart-Wallach or Eschweiler-Clarke reaction conditions to provide 1-c
(R’ = Cysalkyl). An illustration of this method for the methylation of compound 1-b is

described in Preparation 3 of the present invention. In an alternative method for this

-9.



-9 WD 01/46185 PCTI USOQO 32451 al kyl ation, a conpound of 1-b or 1-e (R =
H is allowed to react wth an al dehyde or ketone, triethylsilane and
trifluoroacetic acid. Para-fornmal dehyde is a conveni ent source of

f or mal defW@814@85t hi s reacti on and al dehydes protected as RMEEVEIOS2¢HNn al so
be enpl oyed. Sol vents such as tol uene, dichloronmethane, THF, and

pr ef er abhlyyladet,aniontriched vf t-b ob ItetRIer H israfiswed ependivigh anaibdigdeef vent, in
the range of 10- ég@ac c&n. e used. This nethod is illustrated in Exanples
13 and 15*?‘%%%& DGR IO eRsEU it Pyadrmypidaiyde sarronyenientisaureerpf oyed

- hi - r-i and a as-dcerals le - |
in this [RAGId-MUAS: itid MadlAtHd méhml@ g&tﬁ&t% e} @%& &1835%% %@l@fgﬂ.ﬂaﬁp e

20. The ester prepared in this exanmp can be reduced to an ol with
| i t hi um Belvelty dedhdes toliEdeardishior@dythare, Ty end prdferablanceasridige withh anmoni um

hydr oxi de (Exanple, 23),. 10 ound erein.R5 is Cl-4 al kyl ubsti t ut ed

oy R ot Seling Gube RSt hOrBELO! N Cr e tt-dh g or oun

such as hepweulioNNEREBO MExLipléLrd z.IrQlUIt@/|&H¥I%Ep@ﬂ}{|vari51§.k3f}1&&?tﬁals%ljagﬁso&ﬁm Iy
yl ca e

be renmoved. Qther conpounds wherein R5 is substituted a
obt ai nedalgp bhemployepm thisaeandidh kb dhtsirand bp thetuse of etbgdluglyoxadata ikt antple RO.
pr ocedur

The acet am 1-c is hydrolyzed to the corr ondi n n ne, 1-d,
P the hyar he fg e alhafs 55 btk oy bt B e€lont aleoa R, FRSE PRy fta
t enper at (Ex@mphe ¥4 )aricofvedied th18n AidRSviM dimoRRRT PREb-AiEEabipioept ers and a

tertiary am ne base such as triet hé{ am ne provi'des the corresponding
conpundCempourgls| wheneis Rs ichi-aalk drpbytruted B Nt oifidkdishy byeDeined dby

f - refl f I i tabl
R e e TR Y i A

descri bethat sunRGEsdgnemlytatremoadd. 20thBPuddrh gt HOWhMG IR 8446t M8k el B beS
hydrogen, 1-e may be converted to conmpound 1-f wth additional functional

groups ofbteied gifhfapRioRiiAe mediieiens oRdEceduntive wikytrtieapbsgdiec  aci d

chl orides or ' [ h. as idine at a t rafure in a
Fange from apaurAr0be s PR oHE oS oA il o AR RNELE s T
C( =0 L1- deidlirky bglvernCandhmsyhétharmt hithe rfiudrietpsraiure. t Reyl @@ E3RONinaGvith
carboxylic acid as .solvent can al so be used 25 as illustrated for acetic
anhydr i d&PRPPTELEE oSSy and.2 SFiEsy ARinedsOsuckas [agtay] aginemsoyides thg =0) OCL- 4

al kyl) a £ d Walg) f bR ] iate
Aol RSBl ¢ PR B FERCbORTY: Phefdhbl R0 R0

4- (di net teypamturey piy24°di tnéhecraflub @ mpesadretod tizadodbent gretshitsblé arehik @dhcaAsn.

il ustra&ed in Ex | e 19.%@ k}/l ureas and al kyl thioureas (R6 is Cl-4

al kyl) aPEPPRUREr Py Mararay’ 1orBpuRds il a5 apileshribadein gk bismaicwahl kyl 30
| SocyRnabgylRkiid] 10t ob3A1 Y. OWHERAL Sy AldBelieTRENAL HE BBl [ANGRAFOTADOU!

30C to about 100C. is a preferre vent Tor this reaction. npounds
wher e R6with apiignyd! ferctiogallgstupsiwnatle phfyhinaméredeni Randtionp méihrcartectylic

Corrpoundgcig\lgﬁgreldg\S’G oria%hyc%l%res? %es%l\%rmes J%Er?gé" Ir)yergidine at a temperature in a range from
about 24-100°C provide the corresponding acyl derivatives (Rs is C(=0)C_4 alkyl).
Carboxylic acid anhydrides in the corresponding carboxylic acid as solvent can also be used

25  as illustrated for acetic anhydride in acetic acid in Preparation 2. Carbamates (Rs is
C(=0)OC,.4 alkyl) are prepared by the reactions of 1-e (R’ is H) with appropriate alkyl
chloroformates in pyridine at 0°C to 100°C. In addition, 4-(dimethylamino)pyridine can be
used to catalyze this reaction as illustrated in Example 19. Alkyl ureas and alkyl thioureas
(Re1s C,.4 alkyl) are prepared by warming 1-e (R’ is H) with the appropriate alkyl

30  isocyanate or alkyl isothiocyanate at a temperature in a range from about 30°C to about
100°C. DMF is a preferred solvent for this reaction. Compounds where Rg is phenyl or
substituted phenyl are similarly preprared. Compounds where Rg is hydrogen are prepared

by the reactions of I-e (R’ is H) with sodium cyanate or sodium thiocyanate in acetic acid at

- 10 -



by the reactions of 1-e (R is H with sodiumcyanate or sodi umthiocyanate
in acetic acid at -10 WD 01/46185 PCT/ US00/ 32451 a tenperature in a range
from about 24C to about 100C. For the preparation of a conpound wherein X
i s oxygewo ellis18smi ne 1-d may be acyl ated with appropri at e PEIYERIAHI451

derivatives such as carboxylic acid anhydrides, alkyl chloroformates, alkyl

| socyanat efmpafture $0g kgt Gyandoar 247C0 86t 100°@C For G lpkipafifion GPRPOUNS  Of
formula | wherein B is the 5 subsection (c) can be prepared by the nethods

shown i reosyIouRd Whetgin X it pryesnahe pmineniat araydie acylgigh st appsoprifisecaginiybxi des

b Dar - 0.1 . i scl i n, US. patent
05, SBTRELFS SBEFRY CHRA 4B IBECUS) BSERSRRSS DT Bilng o

2-f. Thesodiumt tyangte imah ecdtialacid-salutian. Gempsepane tbravtor WhergintPistthe pr ocedur es
described in U S. Patent io ; 968,962, PCT International Publication WO
99/ 2968 URFRFIPICTC) (AR BF REPRGAAY trsuBrtheds shein indcbanshweh thestaring magsriabs t he

sul f oxi dﬁﬁfﬁﬂ@s.bﬁhéélﬂﬁﬁfdegkﬁl %%@Qfa&gr(ﬁwmqﬁ%éﬁeﬁ?{ié chlloélcl;dt i?xqjgmnt . The

reaction of conpounds 2-a wt sityl enesul roxylam ne ~ ( MSH)
pr oceedspantrtt 5,.9583@At i on of the sul foxi de stereochem stry in the products
2-b. This rﬁsa%tg;n,%\g{j S usuag]l% carried out at anpient tenperature in

sol vents suc HpiEgies Uhe Preppigfipy af casppruaduehd-caad el Jbs staringcherre | |

are carrhgd;gut , 8 sl 8@ skcbRiing R&h OqdL; ' cheme |I.
Conmpounds Z{Ie vv?1ere :Oblagre Sr erl)%ér ed %g%éﬁ%%gﬂg@ggﬁgg%hﬂ?ge@-d W th

appr opr i 39e8,26. B6AYIntegeatiovaltRubésatemcl Oa20/22%188 oyt [PICT IacirchimnhlyRibilidasn  al kyl

chl or of I . 1 socyanates. and sodi.ym cyanate in_acetic acid. - | |
WO 01/ 48‘%’@@%@%%5%&% %%\MF C?&bf‘F&‘%eF ‘-‘%@Eé“ar’fwt)i\? oRMAC ~S N
A- CH2ZNHAG ackikéR) MhB3eddhon 6&d2hpbuld$2-alwith d-ReslyRRe it on hydbx fafihieNH SN A- CH

NHAC
(MSH) proceeds with retention of the sulfoxide stereochemistry in the products 2-b. This

reaction is usually carried out at ambient temperature in solvents such as methylene

15 chloride. Subsequent reactions in Scheme II are carried out as discussed for the
corresponding steps in Scheme I. Compounds 2-e where X=0 are prepared by acylating
compounds 2-d with appropriate carbonyl derivatives such as carboxylic acid anhydrides,

alkyl chloroformates, alkyl isocyanates and sodium cyanate in acetic acid.
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1-d c RO IS .:::.SN

O/-\ SRNHS IN- AACH2ZNH-C-R1 5

CT/ US00/ 32451 SCHEME Il R2 (CH2)p R4 C=S
CH2)p R4 R2 % S A- CHRZNHAPCTYUSER3245CH2 R3

RN\ (CH2 R3 2-c (CH2) R4 R2

RN\(CHJn 2 2 RN
A-CH2ZNH-C-RL R N\ 1f
(CH2In R 3 1-f -12 WD 01/4
A- CH2NHAWO 81(4BH85) R3 2-a
2-b (CH2)p XR4 R2 ~S A- CH2NHAC

1-
\

SCHEME I
R2 RZ
—\ _ 0. /—\
0=¢ {N A—CH,NHAC —> HN/;\S\ N A—CH,NHAG
CH
S (CHa »
1-a 1-b
Rz RZ
o\\s, 'N A—CHoNH» < O\\s N A—CH,NHA
— H S i (of
RN \(CH,f, o AN N ey, 2
2/n R3 n Ra
1-d 1-c
Ra
s
o, /™ 1
>s N A—CH,NH—-C—R;
RN\ oy f
2/n RS
1-e

\"2

Ra
0 S
/N i
S CH
( 2/n Rs
1-f
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R >S\ ~ ACH2NH2 (CH2 i R3 2-d R (CH)p R4 2 x OS A-CH2-Cl11 -R, RN
\(CH2) R3 2-e RO (CH2)p RA x R5 N?S\(CH2 A-CH2-CRL R3 2-f -13 WO
01/ 46185 PCT/ US00/ 32451 The pharmaceutical conpositions of this invention
may be prepai/gdsdy conbining the conmpounds of formula | ofci/Dssb/zeapient i on
with a solid or liquid pharmaceutically acceptable carrier and, optionally,
w th pharnmaceutically acceptable aghmﬁ and exci pient enploying
standard and conventional techniques. Solid form conpositions include 5
powders, tablets, dispersible granules, capsules, cachets and
suppositories. A solid carrier can be at |east one substance which may

al so functi oNcas a&,dft uent, flavoring agent, solubilizer, lubricant,
suspendi n%_ gent™\/bi r, ‘%ﬁ%ﬁet di sintegrati ng agent, and encapsul ating
agent. Inert\ )'_ Ter s PREFude magnesi um car bonat e, magnesi um
stearate, talt? sugar, Jactose, pectin, dextrin, starch, gelatin,
cellulosic materials® |low nelting wax, 10 cocoa butter, and the like.

Li quid form conposi tilons i ncl ude sol utions, suspensions and emulsions. For
exanpl e, there may beRprovi ded sol utions of the conpounds of this
invention di ss@hygdid 2wat er and wat er - propyl ene gl ycol and

wat er - pol yé%dfyl ene A-YStugds, optionally containing suitable

convent i ont® b(f(xhgl ng ents, ‘flavori ng agents, stabilizers and thickening
agents. 15 Preferabl , the pharmaceutical conposition is provided enploying
conventional techni quesz"? n unit dosage formcontaining effective or
appropriate anounts olf the active conponent, that is, the conpounds of
formula | according tqQ this invention. The quantity of active conmponent,
that is the compgurftl 9t fornula I according to this invention, in the

har maceut " com _ it dosage formthereof nay be
p trsa @ ang-p g y

\(Csz
R3 2-c
|
Ry
O\ /(CHZ)p R4
R,N;s\ A—CH,NH,
(CHyJ;
R3 2-d
|

R, 2
CH 4
O\ /( 2)p ﬁ
R,N;s\ A~CHy—-C—R,
(CHy);
Rs 2-e
Ra
R
O\ /(CHZ)p 4 |)§
>s A—CH,—C—R,
RsN~ NCH
R3 2-f



20 varied or adjusted w dely dependi ng upon the particular application, the
potency of the particul ar conpound and the desired concentration.

Generally, the quantity of active conponent will range between 0.5%to 90%
by wei ghwW@$1/46l# conposition. In therapeutic use for treatAGI§/S08p2451
conbating, bacterial infections in warm bl ooded aninmals, the conpounds or
phar maceut i cdhe pbapwséutican®nifoeitioos ofathisl intxntiad mayi tetpee@te 2y nadihing

topical ly, transdermall apd/or parenterally at a dosage to qptain and

mai nt ai H}é OmESHE Wr8‘ir?'ﬁh,1°€ Sy ,tloaﬁ“%imﬁordwum BEmpesydralys active
conponeRtcebiiblet@ridtafl@l optisRARY 9&thRPaainRBEHENY a@&?%]e"\ddl'dvahﬁ ABLkOBRLEr 1 al Iy
effective. Generally, such antibacterially effective ém)unt of dosage of
active emppuinentangald andecopyentinpalrieghgajues. Sdlolfor®. contposidbauinclu@®0, nor e

pref erably abou .Q to.about 50 nu/ of .body weight/day. It.js to be 30
Cnder st BatafRatblef b BRSSP G SR Ao B AR b ibAets of the
pati ent cad heat 16RY6Rd s‘,uybs@ﬁcet\hmclbaﬁyqrsb&hnd'tﬁfn%@taid@merkz?hmrih?%g&ﬁ,d, and the
particul ar conmpound being used. Also, it is to be understood that the

i nitial selobiiger Abmcaitstuspa ingegele binder, éabda dishesyzradng #gent,abdve upper | evel

' 1avo b1 R St OB B R E PebER sRp e R O i i e

dai |y desagegarilicose, peagds, saiiveliytch Neltiasediul sl magriilb8oGaHEIERg Ghxt r eat ment
depending on the particular situation. |f desired, the daily dose nay also
be dfvi geepaibyiter g thedike- démid formrcomneniiions ingtidenolutions, suspersiens #dur ti nes

per da - The 1 . ing.to this jnvyention are

adm ni sf\éremru gs(ljompg(ra g%ﬁﬂgﬁ*&&g P{ag.b%hcswilleﬁfs %glg{ogﬁ ,0 g%hgrcor@enfg%(iseo}ﬁ%fl i ntravenous
i nj ect i gveatiohyisatlhelinpartanheé water-propill@s Wjcoddid whist-pallt@lenPpgesmceut i cal
conposi tions for %@r enteral admnistration will generally contain a

phar mac évt§resiopyonplly sppiapine sblscopyentingal colpsmgrgenis.dbvaiingagests. f or mul a |

as a solublifegahl wianthaldhdi on salt or base salt) dissolved in a
pharmaceutically to acceptable liquid carrier such as, for exanple,

wat @6 - f or - i njPezfeiably, taegpharnimetdtenal ¢onprsaicinde peovidadienghdyindediverigshal sot oni ¢

solution, for exanple, having a pH of ~about 3.5-6. Suitable buffering
agents ISfEMGYES Infoit dg’ﬁ%ﬁ‘?%f”én g?rft?lgﬁ‘@i HiFEBYE HAPREDHHE: BOUEBR IR #U¥Sr bonat e,

sodi um ghipaic, T8V BhpiRal S orkb ukd3aiAE (S inlddigar 9i ni ne to nane
but a few representative buffering agents. TRe compounds according to

formul a | geddeabantitwof dctiye caBpaiens dhatasithie motmipeundhofr foemulia il aerording tont

sufficient.to provide har maceutically acceptable . injectable

concent ?lgf o] m{ijonn’t”h erpgﬁxgnéac?)&é}ﬁ%%?p%“ /ar‘?‘iEl ”t”g C@B?ﬁ?tfo% efﬁj’? HaY$E sol ution.
The 201 esufiéd Gichdijisepd widplyalepaeist bsonl th€ pABOShE Afplicdnl, (HR§oaG0Y Bf flered so as
to obtain the above- nentioned antibacterially effective anount of dosage.
The Com@@qglﬁggir ePmpYyghaing the desired concentration. 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

animals, the compounds or pharmaceutical compositions thereof will be administered

25 orally, topically, transdermally, and/or parenterally at a dosage to obtain and maintain a
concentration, that is, an amount, or blood-level of active component in the animal
undergoing treatment which will be antibacterially effective. Generally, such antibacterially
effective amount of dosage of active component will be in the range of about 0.1 to about
100, more preferably about 1.0 to about 50 mg/kg of body weight/day. It is to be

30 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

14 -



according to this invention are advantageously adm nistered orally in solid
and liquid 20 dosage forns. The oxazolidinone antibacterial agents of this
i nvention have useful activity against a variety of organisns. The in
vitro acwor4618sf conpounds of this invention can be assef&d@S0BH2451 andard
testing procedures such as the determ nation of m ninuminhibitory

concent rmady ersnfdiieQhab yheagrammudn hod ihe nadg dokage rmal dd pragrésbpplyduadasstiandar d.

Met hods for 25 Dilution Antim crobial Susceptibility Tests for Bacteria
That G GRS HSio0ERe Ry regiag: SEgAing g e TR (hESHEs BhaRTtommi 1t e
for O i njog@nalaRemalddfidedShandalkigt dovkd ﬂoﬁﬂcﬂﬁﬁ‘ﬁstraﬁ@ﬁ‘,r@%! N Yo dourliRhes pehe
activity of conpounds of this invention against Staphylococcus aureus,

St aphyl alegccus epi derm di s, - Ent erococcus faecium Streptococcus pneunoni ae,
Strept ococcu yogenes terqgcoccus..faecal i.s, Miraxella catarrhalis and H.
Unf | denzae i STHESGMBREN 4 O‘Fé‘ﬁi‘ gacf.ord-“i%“’\}\%sdi‘/%&%%reﬁéﬂlﬂé‘éﬁ%s2451 TABLE 1
Ant i bactfdnddralfeli kY by Ynjddtioh Maex '1@,itiqufa\@<aa§@i%ega¢iﬁ2 gfln?( g[gaiﬂg)ar@t&apl e SAUR

SEPI EFAE SPNE 'SPYO HI NF EFAE MCAT No. 9213 305 9912 152 30063
9217 30607es of adnynistratign. Jhagmaggutical compositio, fpspgemerl adnpispBtion iy 2 3 1

0. 125 0 %5 4y 9p g maSuriys slishusbicgntonye g cuPe Ty tatidey o 5 o s

0. 25 0. Z25rrAul@ I 2s 4 soldiBleBall (didadditdh Alt&r bds shitDdibsolved iR phartacButibaliy2 14 |
0.510.250.2540.52 15211050581 2 16 21 10.250.5>6412

17 2102 zceeptable Bguid faier uphas.jfor expnyge.ovaergfor-igjectipg and @ byffer © prgvide g5 2 2
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

15 dissolved in the carrier in an amount sufficient to provide a pharmaceutically acceptable
injectable concentration in the range of about | mg/ml to about 400 mg/ml of solution. The
resulting liquid pharmaceutical composition will be administered so as to obtain the above-
mentioned antibacterially effective amount of dosage. The compounds of formula I
according to this invention are advantageously administered orally in solid and liquid

20  dosage forms.

The oxazolidinone antibacterial agents of this invention have useful activity against
a variety of organisms. The in vitro activity of compounds of this invention can be assessed
by standard testing procedures such as the determination of minimum inhibitory
concentration (MIC) by agar dilution as described in "Approved Standard. Methods for

25  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, Enterococcus faecium, Streptococcus pneumoniae,
Streptococcus pyogenes, Enterococcus faecalis, Moraxella catarrhalis and H. influenzae is

30 shown in Table 1.
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EXAMPLES Preparation 1: N-({ (55)-3 4-(1-imno- | -oxido-1 X4,
4-t hi azi nan- 4- ylAmk&ebelnhrRcmwlrﬁmgm%hgfyrbo‘iqcxhtr&udmhbuﬁ%acet ani de (2)
00 O=S NN N3 ONN N H PPA HN ™ 5
((S)- N[ [BapEe 11 SO¥B- 4 SEPbx ot KF&kor pAYTE nt 4SBYQ p 1e2§’11“1 D- BRAE 51 MCAT
oxazol i di : 1 de 1174y m.?ﬁﬂ 1! pképa cor deHg { o3¢49a
pr ocedute—desériBed—i-n 9995107271 TElaml b H25011014% 2 73 mpl) Znd
sodi um azi-ee—{( 38— rrpt) Lar e adbBd at 23bi ent % enper&iurd hder
ni trogem thrsti lgri iYe) (%7205 pot y%ﬁosghc“ PeladkE (40 @ ahd—the mixthredi s
var med at—5p-55Cfpr—b-hours Fand—at -666F-o1—4—hotH-s 2 1
X’ g 4 ) 075 I e 2 2
9 0.5 0.125 0.5 0.25 0.25 2 0.5 2
10 I 0.25 0.5 0.25 0.25 2 0.5 2
11 I 0.5 0.5 0.25 0.25 4 0.5 1
12 8 I 0.5 I 16 2 8
13 I 0.5 I 0.25 0.25 8 0.5 2
14 1 0.5 I 0.25 0.25 4 0.5 2
15 2 I I 0.5 0.5 8 ! 2
16 2 1 1 0.25 0.5 >64 1 2
17 2 2 2 0.5 I >64 1 2
18 2 I [ 0.25 0.5 8 I 4
19 I 0.5 1 0.25 0.25 2 2
20 2 1 I 4 16 8 1 4
21 0.5 0.25 0.25 <0.06 0.125 >64 0.25 0.25
22 2 .05 0.5 0.125 0.5 4 0.5 2
23 2 2 I 0.25 0.5 4 0.5 4
24 2 0.5 i 0.25 0.5 4 I 4
25 2 0.5 I 0.25 0.5 4 1 4
26 2 0.5 I 0.25 0.5 4 0.5 2
27 2 0.5 0.5 0.125 0.5 4 0.5 8
28 2 0.5 I 0.25 0.5 4 1 2
29 I 0.5 1 0.25 0.5 4 0.5 2
30 1 0.5 0.5 0.125 0.5 4 0.5 0.5
31 2 I 2 0.5 1 8 I 4
32 4 I 2 0.5 I 8 2 8
33 8 2 4 I I 64 4 16
34 16 2 4 I 2 32 4 16
PREP | 16 4 4 1 2 16 8 8
PREP 2 16 2 4 i 2 32 2 8
PREP 3 16 2 4 1 2 16 4 8
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10 cooled slowy to OC and treated, dropwise with water (20 ml) and enough
50% (W w) sodium hydroxide to raise the pHto 10.5-11.0. This mxture is
diluted with enough water to give a solution which is extracted with
CHC13. Two® @xst8sct is dried (Na2SO4) and concentrated. CRCIRR0GIaphy of
the residue on silica gel with m xtures of MeOH CHC13 containing 2-3% MOH
gave 691 ng of the product. CrystdXANMPILESNn of this material from 15
acet onepheartiogave CONPQWH-32[3-FRorbsbt [LEHia0- IHRYEo (| KAR) theahfad-4- or
C16H2, FN4A04S (]I\/HrH+) 385. 1346, found 385.1352. Anal. Calcd for C 16H, 1
FN404S: yipheagllgooxaql.3mxgzolidip-5 14} Bethyliwsaisenidag2) 50. 01; H, 5.56; N, 14.49.
Preparation 2: N-({ (5S)-3-[g-Fluoro-4-(1-acetylimno- | -oxido-1 24,

I

4-t hi azi nan-4- 20/ 2 0X0- 1ya, oxafzol/-l—«jl n- I }u\met hyl ) acet am de
(7) 10 o 0O 197N NAgZg A | ,Q-‘N—I’-IN N D HOAC AcN~ H F
NHAC F LNHAc 2 7 A sfi ol uti of™of 2™ : O.EB‘ ol ) in acetic

acid (1 m), under nitrogen, HA¢ eat ed vmth aceti c anhydrNde (55 L, 0.58
mol ), kept at anbient jtenperature (24C) for 25 66 hours and concentrated
in vacuo. Chromatography of the residue on silica gel with 3% MOH CHC 3

gavesthe progueN-pBi[sHluofo-4-€chysthidrhdrpBslid-49 1exgbve 68 ng of 7. 17
WO 01/ 46185 PCTI USOQ 32451 np 219.5-221. 0C "(FAB) cal cd for
Cl8H2 4 FR¥@m8d{nvidmehylacetagide, (cm@aﬁ@dﬂz prema@ acpgrding tgaiecprogasiureCi 8H23FN405S:

G 50 Chratbe Bl Moo 0205 bl el SRdfpaB R 2
yl ) phenyinhol® aexgtded 3t axeizad teﬂpmﬁmylunhﬁamweh #a8kafimgao E8lypRodphofic 1~S"\ N /
\ NNOHCHOO/-\ / \ HN ~--~ Lill," HHCOOH CH 3 S~1INN ~,, H
acid (40 g) and the mixture is warmed at '50-55°C for 6 hours and at 60°C for 4 hours,
10 cooled slowly to 0°C and treated, dropwise with water (20 ml) and enough 50% (w/w)
sodium hydroxide to raise the pH to 10.5-11.0. This mixture is diluted with enough water
to give a solution which is extracted with CHCl;. The extract is dried (Na>SO;) and
concentrated. Chromatography of the residue on silica gel with mixtures of MeOH-CHCl5
containing 2-3% MeOH gave 691 mg of the product. Crystallization of this material from
15 acetone-hexane gave compound 2.
mp 165-166°C; HRMS (FAB) calcd for CisH1,FN,0,S (M+H™) 385.1346, found
385.1352. Anal. Calcd for C¢H> FN,O4S: C,49.99; H, 5.51; N, 14.57. Found: C, 50.01;
H, 5.56; N, 14.49.
Preparation 2: N-({(55)-3-[3-Fluoro-4-(1-acetylimino-1-oxido-1 A*, 4-thiazinan-4-
20  yl)phenyl]-2-o0xo0-1,3-oxazolidin-5-yl }methyl)acetamide (7)

NHAc NHAC

0
OOy, 2 SO0
) ﬁ N W ) \_i H
2 7
A stirred solution of 2 (100 mg, 0.26 mmol) in acetic acid (1 ml), under nitrogen, is
treated with acetic anhydride (55 pL, 0.58 mmol), kept at ambient temperature (24°C) for
25 66 hours and concentrated in vacuo. Chromatography of the residue on silica gel with 3%

MeOH-CHCl; gave the product which is recrystallized from MeOH to give 68 mg of 7.



F3FNHAc NHAc 2 8 A stirred mxture of 2 (230 ng, 0.60 mmol), 37.5%
aqueous fornmal dehyde (75 L), 1.0 mmol) and formc acid (75 L, 2.0 mmol) is
warmed at 80C for 4 hours, treated with additional fornaldehyde (75 L) and
form c aBiOOI(4FB51t L) and warnmed at 80C for an 10 additi onXCTANYHIS! The
cool ed m xture is dissolved in CHC13 and water and treated with 1 N NaCH
to pH 10. |t inp 282t 2t @ ; WRMS OHEB Bcdndifar iasIéxFNAR4S (M+HDi4ed. 165k2S04) and

Fenct 1 ofpuiER 7458 1Tt Lol AR Boy s to et T4 Gk e WPER x ur s
of MeOHsGHCL3 saotni 8.1y 2- 4% MeOH to give 140 ng of 8. 15 HRMS (ESI)

cal cd for CL7H24FN404S (MHH) 399. 1502, found 399.1498. Exanple 1 N ({
(5S) - 3- PBerration 34- ( 1- Nt (63)-3-[3-Bxprded-11 -metylidnindril amidvabh 44 yhippnamgt | - 2-

oxo- | , 3-oxazq] i din-5-yl .met hyl ) et hanet hi ogyi de (4) Step 1: 0 0 SN NAO
6N HC yépje\nxﬁ RS }C}Wqﬁylyvlg‘ﬁﬂ&?ceiﬂﬁlide QUAc H N 20 2 3 A stirred
m xture of 2 (691 ng, 1.80 rmgmwl), MeOH (30 m) and 6N hygyochloric acid
(10 nm.) is ge®tJymefl d slor 21 hauos, cogl geh angynmeut dal i zed (pH7) with
1 N NaOH. Itﬁz&_gdﬁ?@é ed(i.n vacuo-and the r'\bs s Qi ssolved in a
smal | anount of watery adjustpd td'PAY1ILHW th NaQ¥ and exjracted with
CHC13 and 5% MeOH CH2O ,. The t¢acts are 25 dried (Na2SO4NHand

concentrated to give 535 ng of 3. -18 WD 01/46185 _PCT/ USO0/ 32451 Step 2:
00 O+, ST--\ N-Q@ NO CH3CS2Et 0" /--\ S N N~O HN FHES3NHN \-/ H

S NH2 F i A stirred mixture of 2 (230 mg, 0.60 mmol), 37.5% aqueous formaldehyde (75 uL),

1.0 mmol) and formic acid (75 pL, 2.0 mmol) is warmed at 80°C for 4 hours, treated with
additional formaldehyde (75 pL) and formic acid (75 puL) and warmed at 80°C for an

10 additional 4 hours. The cooled mixture is dissolved in CHCl; and water and treated with 1
N NaOH to pH 10. It is extracted with CHCI; and the extract is dried (Na>SO,) and
concentrated. The residue is combined with the crude product from a similar reaction with
53 mg of 2 and chromatographed on silica gel with mixtures of MeOH-CHC]l; containing 2-
4% MeOH to give 140 mg of 8.

15 HRMS (ESI) calcd for C7H2,FN,O4S (M+H™) 399.1502, found 399.1498.

Example 1  N-({(55)-3-[3-Fluoro-4-(1-imino-1-oxido-1 At 4-thiazinan-4-yl)phenyl]-2-

oxo-1,3-oxazolidin-5-yl }methyl)ethanethioamide (4)

O
SNV J 6N HCI Oy /\ L
.S N N O S N N o)
HN” \—/ F‘\\\‘H 7N/  Ne= || H
HN
F
2

Step 1:

NHACc NH,

20
A stirred mixture of 2 (691 mg, 1.80 mmol), MeOH (30 ml) and 6N hydrochloric

acid (10 mL) is gently refluxed for 21 hours, cooled and neutralized (pH7) with 1 N NaOH.
It is concentrated in vacuo and the residue is dissolved in a small amount of water, adjusted
to pH 11 with NaOH and extracted with CHCI; and 5% MeOH-CH,Cl,. The extracts are

25  dried (Na>SO;) and concentrated to give 535 mg of 3.



NH-CCH3 3 4 Astirred solution of 3 (371 ng, 1.08 mol) in MeCH (10 m)
is treated with triethylamne (302 L, 2.17 mmol) and ethyl dithioacetate
(162 L, 1.41 mmol) and 5 warmed at 40C, under nitrogen, for 17 hours. The
sol i d prd¥A8Y44185 chr omat ogr aphed on silica gel with 2% VMRSENMEEEFland t he
resulting product is crystallized fromEO4+ CH3CN to give 298 ng of 4. np
197- 198GStePRVS (FAB) cal cd for Cl6H22FN403S2 (MrH+) 401.1117, found

401. 1115. Anal. Cal cd for Cl@H?lFN40382 C, 47.98; H 5 28; N, 13.99.

Found: C, 47.9% éHAlCSOg_L F€;<a;cp{e {5
rreNT- yI)phenyI] 2-

(5S)-3-[3-Fl uorgr4- - s do-1 X4 ¢4- '

oxo- 1, 3-oxazdI\ di n- 5 i I)plEtdbanemrhf(baﬁ de )'—ei sO.S/-\NNO
CH3CH2CS2Et O, /-1 /1 \ / H - HN N-0 HN F Et3N HN/ L--- er'tr',d:dg Li I NH2 F
NH C CH2CH3 3 15 5 Ag described in Exanple 1, St4ep 2 the reaction of 3
wi th ethyl dithiopropionate and triethylamne in nmethanol gave 5 which is

crystal lized ftom ey FN403S2
(MtH) 415, 1273, found10“415,31@217%9’0%r?§1liﬁc“aml)g’gﬁg?rﬁ@f%ﬂ@éﬁ{ﬁt’%is‘g%c 49. 26
H, 5. 59;tribthyththif2(30EqQuina: 17@;1mdl@a&9¢thy]2d3tﬂrbac§taﬁﬂ(16NuLlB4]l&m<E)<@r[tp| e 3 N({

(5S)-3-[3-Fluoro-4-(1-im no- -oxi do-1 X4, 4-thiazinan-4-yl)phenyl]-2-
oxo- B, 3-WXEEE I} ¢ %= Hnger tr?ﬁé@h&?r)lzyemrépffbpa%b@méwm Jupinaleg(aphed Ao WO

01746185 11?%ep§m123/gﬁébH bH? 7 a\ld NleQeglltmg produé\p is 'ca‘r%aﬁlzeg)from EtOH-SN

CH;CN to give 298 mg of 4.

—+

mp 197-198°C; HRMS (FAB) calcd for C;¢H»,FN4O3S, (M+H™) 401.1117, found
401.1115. Anal. Caled for CigH,FN4O3S5: C, 47.98; H, 5.28; N, 13.99. Found: C, 47.98;
10 H,5.34; N, 14.01.

Example 2  N-({(55)-3-[3-Fluoro-4-(1-imino-1-oxido-1A%, 4-thiazinan-4-yl)phenyl]-2-

0xo0-1,3-oxazolidin-5-yl}methyl)propanethioamide (5)

il
NH, NH-C-CH,CHj

0
0
oL /\
‘;s N;QN/U\O CH3CH,CS,Et O NVanN N)J\o
HN/ \_/ \\\\\ H EtaN // \_/ “““ H
F F S
3 5

15
As described in Example 1, Step 2 the reaction of 3 with ethyl dithiopropionate and

triethylamine in methanol gave 5 which is crystallized from MeOH.
mp 189-190°C; HRMS (FAB) calcd for C;7H4FN403S; (M+H") 415.1273, found
415.1278. Anal calcd for C;7H23FN4O3S5: C, 49.26; H, 5.59; N, 13.52. Found: C, 49.89;
20 H,5.81;N, 13.18.

Example 3  N-({(55)-3-[3-Fluoro-4-(1-imino--oxido-1A%, 4-thiazinan-4-yl)phenyl}-2-

oxo0-1,3-oxazolidin-5-yl }methyl)cyclopropanecarbothioamide (6)



FHNO,, H HN EE3NHNiIi ~NHZ FLill" F1 - L NHC3 6 As described
in Exanple 1, Step 2 the reaction of 3 with ethyl dithiocyclopropane-
carboxylate and triethylanmne in MeCH gave 6 which is crystallized from
MeOH. np WO9L/#618T (dec); HRVS (FAB) cal cd for CL8H24FN403 X /WAGQPp4SI
427.1273, 5 found 427.1289. Anal. Calcd for C18H73FN403S2: C, 50.69; H,

5.43; N, 13. 1% /_O_klnd 070 5.50; N, 13.00. Exarrple4N—({
(5S9)-3-[3-Fl uor@ ~d-o0 éﬁah?d an- 4-

yl ) phenyl | - 2- g0/ zo nH5 ys@met I)\acet a Eqsgmsr (10) 10 FO
F O +S NAf\O MSH HNCFDHN~ kH -G -H“b NHAC%HACQj %

stirred, ice cold sol ut| on of et hyI O (nesi tyl enesul f onyl - () ydroxamat e

(1.28 ¢, 4.49 mmvol) i°n dioxane (3 m), under nitwsogen, is treated dropw se
during 5 mnutes with 15 70% perchloric acid (0.48 m, 5.57 mol) and kept
in the ice bahhddseribeyl indixaspld t. St@lﬁ@neqmgm eﬂ3w1ﬁ1rﬁth,3tl|duth10ngcloprppaneee wat er

30 n t d f 0 ut d.filt hed
i th ool dtR R et il SeBl cove Mg kBB vt dom Melifer ° The-
sol ution is ighedowidic M\.@E 'HRMS'(P}QB§ Kﬁ@@r C@-{I@Lmhi?%{sr?ﬂm#) 427. 1273

(0-nesi tyl enesul fonyl - (% oxylam ne, MSH) is crys i zed, "under mtrogen
from5colfdu1E€t%7-b2§r9ta‘h@1 I HRCC2sEDAFNS8:64:1 GnS®69; ;tHhi 543 ™Nodddt. iFeunded, i n

Step 2. ed solution of 9
((S)- tra O?Qs%r\jr(ﬁ\étl 61‘Iuoro 4- (tetrahydro-| -oxi do-2H

thlopyran 4-yl ) phenyl ] - 2- oxo- 5- oxazol i di nyl ] net hyl ] acet am de (prepared
according to the /
Example 4  N-({(5$)-3-[3-Fluoro-4-(1-imino- I-oxidohexahydro- 1A -thiopyran-4-

yl)phenyl]-2-oxo0-1,3-0xazolidin-5-yl }methyl)acetamide, E-Isomer (10)

F o}
HN\ o, N)J\O
ﬁ SRS H

NHAc NHAc
10
Step 1:

A stirred, ice cold solution of ethyl O-(mesitylenesulfonyl)acetohydroxamate (1.28

g, 4.49 mmol) in dioxane (3 ml), under nitrogen, is treated dropwise during 5 minutes with
15 70% perchloric acid (0.48 ml, 5.57 mmol) and kept in the ice bath for 4 hours. It is then

poured with stirring into ice water (30 ml), stirred for 30 minutes at 0°C and filtered. The

solid is ished with cold water and dissolved in a small amount of diethyl ether. The

solution is ished with water, dried (K>CO3) and the product (O-mesitylenesulfonyl-

hydroxylamine, MSH) is crystallized, under nitrogen from cold Et;O-pentane. A CH,Cl,
20  solution of this product is used in Step 2.

Step 2:

A stirred solution of 9 ((S)-trans-(-)-N-[[3-[3-fluoro-4-(tetrahydro-1-oxido-2H-
thiopyran-4-yl)phenyl]-2-oxo-5-oxazolidinyljmethyl]acetamide (prepared according to the
procedure described in WO95/07271, Example 9, Step 1) (470 mg, 1.28 mmol) in CHCl,

25 (5 ml) is treated with a CHyCl, solution of the MSH prepared in Step 1 and kept at ambient
temperature (24°C) for 19 hours. It is mixed with water and 5% MeOH-CH,Cl,, treated

with 1 N NaOH to pH 11 and extracted with 5% MeOH-CH,Cl,. The extract is dried
-20 -



procedure described in W95/07271, Exanple 9, Step 1) (470 ng, 1.28 mmol)
in CH2A 2 25 (5 nmM) is treated with a CH2C12 solution of the MSH prepared
in Step 1 and kept at anbient tenperature (24C) for 19 hours. It is m xed
Wit h wat WO 8/d18%% MeOH CH2C12, treated with 1 N NaOH to BEATAUSOS/AHST
extracted with 5% MeOH CH2C12. The extract is dried -20 WO 01/ 46185

PCT/ USCON334%] and NakS(diteda richromaeerdphgbé the r&hdwenat Digraggehwitf2. 39eMe@di due on
silica gel. w 9 OHd - 0.1 % NHACH CH2C12 gives 10 which can be
crystal @%W@ﬁ#%éw %Séﬁsv*ﬁ%enﬁm%stelﬁmﬂwaﬂ\%ogm C, TH23FN304S

( MrH+) 384, 139355£. R84 : | gd , : 3.25; H,
5.78; N, 10. S‘%@%ﬁ%ﬁﬁ}‘tq 5:5),%1’%3%) @Bﬁﬁr&%}&fﬁ?@fﬁ%@%%%& fgu?\i?((

(5S) - 3- [334ABO®r Andl-caledifoi GeHAFN-0x$:dGh&X abrytdr 078 NKAOtd6l dfoyndnc453.18;

yl )phen%] ﬁ)g\rq 1793- oxazol i di n-5-yl }nethyl)ethanethi oam de, E-Isoner (12)
Step®1 RO IBNP1 NOH HOO HNI-1 NOH O H NHAC MeOH O 'H NH2 10 10 11 A
stirred mxture of 10 (586 ng, 1.53 mol), MeCH (24 m) and water (4 m) is
treated with concentrated hydrochloric acid (4 m), refluxed for 22 hours,
neut r al iExadple 5h N0 NaDEB-Ehore ot eminat -edidohexaagdro- NS-thieppue-4MeOH.  The
residue is diluted with brine, reated with N NaOH to pH 11 and extracted
with 59%YNBREEYHrere ! 3rpez L%‘?‘P‘é(:?flsW&thl’getﬁﬁli‘eé]a%rﬂﬁ@s%@onﬁ(ﬁl@oncentrat ed to
give 46/gt&ylof 11. Step 22 FO F O HNC ++ \ NO CH3CS2Et HN. ++ \ NH H
0 HEtSN-HS NH2 NH -CH, 11 12 A stirred solution of 11 (159 ng, O0.47
mmol) in MOH (5 m) ifg treated with ethyl dithidacetateo(73 L, 0.64 mmol)
and triethylam ne 0.98 mol ), kept at about 404 for 24 hours,
cool ed and conc®wg’eads déx_a.stream of HVtsagsa X Ot dhatthgr aphy of the
resi due on sili@a H i rst \K/ﬁa_mHg%mm - @0 #H3N- CHC1Z and then with 4%
EtO-llb 10 11 :

A stirred mixture of 10 (586 mg, 1.53 mmol), MeOH (24 ml) and water (4 ml) is
treated with concentrated hydrochloric acid (4 ml), refluxed for 22 hours, neutralized with
50% NaOH and concentrated in vacuo to remove MeOH. The residue is diluted with brine,
treated with IN NaOH to pH 11 and extracted with 5% MeOH-CH,Cl,. The extract is

15 dried (Na,SO,) and concentrated to give 464 mg of 11.

Step 2:
F o F
S 2 N—=— | ] H EIgN o8 *,H ww

11 12

A stirred solution of 11 (159 mg, 0.47 mmol) in MeOH (5 ml) is treated with ethyl
dithioacetate (73 uL, 0.64 mmol) and triethylamine (130 pL, 0.93 mmol), kept at about
20  40°C for 24 hours, cooled and concentrated under a stream of nitrogen. Chromatography of
the residue on silica gel first with 2% MeOH - 0.1% Et;:N-CHCls,and then with 4% EtOH-
0.1% Et:N-CHCI; and crystallization of the product from acetone give 94 mg of the title
compound 12.
Mp 193-194°C (dec); HRMS (FAB) calcd for C17H33FN3O382 (M+H") 400.1165,
25  found 400.1157. Anal calcd for C7H»,FN303S,: C, 51.11; H, 5.55; N, 10.52. Found: C,
51.07; H, 5.61; N, 10.37.
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0.1 % Et 3N-CHC13 and crystallization of the product from acetone give 94 ny
of the title conpound 12. M 193-194C (dec); HRMS (FAB) cal cd for
C1l7H73FN3(3S2 ( MtH+) 400. 1165, 25 found 400.1157. Anal calcd for

CnH, 2FN393®01/46185 51.11; H, 5.55; N, 10.52. Found: C, 51.REA/USQOBHISE1; N,
10.37. -21 WD 01/46185 PCT/ USOO’ 32451 Exanple 6 N-({
(5S)-3-[3-Fluoro-4-(1-i m no- - OXI dohexahydro 1 X4-thiopyran-4-

Lo R h éﬁéﬁ%%?-ﬁé%sz g Lo R el Riorangt e . S cp 2

the reaqjpRnydf-2bkovW,1-Bxeohitin- it HeRRT PRI ARG BanARd EL mne in MeOH
at 40C éll\})es}? Wmoch |)§ cyrsnta |IZeg§ )?rg%i%g?one EI\/IE)&EI&QJ}X%SZ C (dec);

HRVS (FAB) cal cd for C18H25FN303S2: (MrH+) 414.1321, found 414.1329. Anal.
Cal ed for C, 8H24FN303S2: C. 52 28 H 5. 85 N, 10.16. Found: C, 10 52.30;

H 5.90; N, 10.14. Example 7 N 3-Fluoro-4-(1-i mno- |
AT
'!

- oxi dohexahydro-1 X4-t hi opyts ] -2-oxo- 1, 3-oxazol i di n-5-yl }
met hyl ) cycl opr opanecar bot hi o T *t314) FOHNC ++ NAOH OHS

L--i,NH 14 15 As described I n Exarrpl e 5. B-cthe reaction of 11 with
et hyI di t hi ocycl opropanecar boxyl at e and triet hyI am ne in MeCOH at 40C gi ves
14 wsich is crystallized from acet'one- MeCH. . 210-211 C (dec); HRMS

Gl ot for - CLoRpERERSE PR S h%@%é%gé“bvféﬁ}%‘ dRRobinanel

and triethylamine in MeOH at 40°C gives 13 which is cyrstallized from acetone.
Mp 191-192 °C (dec); HRMS (FAB) calcd for CigHasFN303S2: (M+H) 414.1321,
found 414.1329. Anal. Caled for C,;3sH>,FN303S,: C. 52.28: H, 5.85; N, 10.16. Found: C,
10 52.30; H, 5.90; N, 10.14.

Example 7  N-({(55)-3-[3-Fluoro-4-(1-imino-1-oxidohexahydro-1 7&4—thiopyran-4-
yl)phenyl]-2-ox0-1,3-oxazolidin-5-yl }methyl)cyclopropanecarbothioamide, E-Isomer (14)

14

15 As described 1n Example 5. Step 2 the reaction of 11 with ethyl
dithiocyclopropanecarboxylate and triethylamine in MeOH at 40°C gives 14 which is
crystallized from acetone-MeOH.

Mp. 210-211 °C (dec); HRMS (FAB) calcd for C1gH2sFN303S,: (M+H™) 426.1321,
found 426.1309. Anal. Calcd for C;sH24FN1O3S5: C, 53.63; H, 5.68; N, 9.87. Found: C,
20 53.68; H,5.74; N, 9.84.

Example 8  N-({(55)-3-[3-Fluoro-4-(1-imino-1-oxidohexahydro-1 X4—thi0pyran-4-
yl)phenyl]-2-o0x0-1,3-0xazolidin-5-yl }methyl)acetamide, Z-Isomer (15)

-22 -



20 53.68; H, 5.74; N, 9.84. Exanple 8 N-({ (5S)-3- [3-Fluoro-4-(1-i m no-

- oxi dohexahydro- 1 X4-thiopyran-4- yl)phenyl]-2-oxo0-1, 3-oxazolidin-5-yl }
met hyl ) acet am de, Z-1sonmer (15) -22 WO 01/46185 PCT/ US00/ 32451 F O ++ NO H
HNC H NHfwo 011461855 descri bed in Exanple 4 the reaction of PpcrT/US00/32451
(S)-cis-(-)-N[[3-[3-fluoro-4-(tetrahydro-

1- oxi do- 2H-t hi opyr an- 4-yl ) phenyl ] - 2-Px0- 5- gxazol i di nyl ] met hyl ] acet am de
(see WO 98/54161, Exanple 7, Step 1) ulth H gave 15 which is
crystallized fromEtOAc. 5 nﬁ‘ir : N§ (FAB) cal cd for

Cl7H 13FN304S (MrH+) 384. 1393w° auhd 84. Anal Cal cd for
Cl7H22FN304S: C, 53.25; H, 5.78; N, 10.96. , 53.21; H 5.82; N,
10.88. Example 9 N-({ (5S9)-3-[3- FIuorg 4-(1- |n1no- - oxi dohexahydro- 1

X4-t hi opyran-4- 10 yl)phenyl]-2-oxo- 1 3-oxazol i di n- 5 yl}

met hyl ) et haneg : NH- C- CH3
17 As descrl%ggkg%ﬂkg2%%%35@9?&#%%%%%} gﬁkgEﬁ; ﬁ@ih uorhféﬁnﬁvg?ochlorlc
acid i -omiddhaHehicppainthg)phesyil-2iag- ﬁmmllﬁm@]me&]yqemﬂzﬁﬂﬁedseWWb et hyl

di t hi d_triethyl t hanol "t 17 whi ch
cryst ar EPRAAC kAL oL R Bistbare 135 (A berd oM BO 8 H73FNB B2

(M+H#) 400.1 7 C, 51.11;
s i s e e R e R S B e S
(5S) - 3- [fQunid| 33dr1G84- Abal. Gakd-fod CrEFiabESally §5.05:1H ¥78; ;IN, Q1062 Fofnd: 26,
%’ll)s?hﬁnél'j.]il;Zf{?%(.%é;lN?l-Oqg(Sa.lZOl i di n-5-yl} methyl)propanet hi oam de, Z-I1soner

Example 9 N-({(55)-3-[3-Fluoro-4-(1-imino- I-oxidohexahydro- 1 A*-thiopyran-4-
10 ybhphenyl]-2-oxo0-1,3-0xazolidin-5-yl} methyl)ethanethioamide, Z-Isomer (17)

P

Os\<E:>Az:>PN o
R l F \\\\\ H
HN H S

17

As described in Example 5 compound 15 is hydrolyzed with 6N hydrochloric acid
in methanol and the resulting amine (16) is condensed with ethyl dithioacetate and
triethylamine in methanol to give 17 which is crystallized from MeOH.

15 Mp 206-207°C: HRMS (FAB) calcd for C;7H,3FN305S, (M+H™) 400.1165, found
400.1171. Anal. Calcd for Cy7H2,FN305S,: C, 51.11; H, 5.55; N, 10.52. Found: C, 51.65;
H, 5.77; N, 10.28.

Example 10 N-({(55)-3-[3-Fluoro-4-(1-imino- 1-oxidohexahydro-1 K4-thiopyran—4—
20 yDphenyl]-2-oxo-1,3-oxazolidin-5-yl }methyl)propanethioamide, Z-Isomer (18)

‘K@Oﬁ

NHccwcm

-23.



O- NA\OH HN. :HS LITIINH6-CH2CH3 18 -23 WO 01/46185 PCT/ US00/ 32451
As described in Exanple 9 the amne (16) is allowed to react wth ethyl

di t hi opropi onate and triethylamne in nethanol to give 18 which is

recryst alwopaedsfssom net hanol. M 211-213C, HRVB ( FAB) cal pdT/usnos324s1
C18H25FN303S-, (M+H+) 414.1321, found 5 414.1313. Anal. Calcd for

Cl 8H24FN303S2As Qesc@ide@ i EXdmpfic 8%he dtind Q16465 alkpado rGet R2n33iy1 H 5-95 H,
10.11. Exanple 11 N-( { (5S)-3-[3-Fluoro-4-(1-imno- | -oxi a,ohexahydro- 1 ~,
4- t hi opyflishiorropipnpistad jiiqtbdamins-in ne:thanalelgivi I8 Bhigh i§ recrystallized from

met hyl )cxlglhggglopanet hi oam de, Z-lsonmer (19) F OO ++ NOH HNHS NH -~
10 19 As described in Exanple 9 the amine (16) is allowed to react with
ethyl dithio 10P2 BPENHRM D ORAB P fe e Cl JH, gt .81 i n 0 give
19 which is 1rsybeﬁc:iryst allized from prr%t hanoICFSJHI\"/b 226§g§2N%%H &I%ﬁmeéf%gb\%;ln%al cd
for CGloH2BFNBIG3nal Nualnd for £5sH3EN08cuRd52-18% H26851 3. 70. landlounCalCc i 8ar C
19H24FN3(384s. §- pp MO C, 52.99; H 5.96; N, 9.48. Found: C, 52.50; H,
5 80 N, 943 "EX&Mpl e 12. N-( { (5S)-3-[3-Fl uoro-4-[

1- (acetyl i m no) - 1- oxi dohexahydro-1 X4-t hi opyran-4-

yl ] phenyl ] - 2- oxo- 1, 3- oxazol i di n-5-yl } nethyl)acetam de, Z-isomer (20). F

| O oOs++Exampie Ny —(,{@SA@_—[&—EJuoqqA—N}-mmo—l—oxidohexahydro-lkd—thiopyran-4-

ylphenyl]-2-oxo-1,3-oxazolidin-5-yl}methyl)cyclopropanethioamide, Z-Isomer (19)
F 0
OO
& —’1 W H
HN H Lj S
- NH»b-—d
19

As described in Example 9 the amine (16) is allowed to react with ethyl

10

dithiocyclopropanecarboxylate and triethylamine in methanol to give 19 which is
recrystallized from methanol.
Mp 220-221°C; HRMS (FAB) calcd for C9H»5sFN303S, (M+H*) 426.1321, found

15 426.1317. Anal. Calcd for CgH,4sFN303S; « 0.55 MeOH: C, 52.99; H, 5.96: N, 9.48.
Found: C, 52.50; H, 5.80; N, 9.49.

Example 12. N-({(55)-3-[3-Fluoro-4-[1-(acetylimino)- I -oxidohexahydro-1 A*-thiopyran-4-
yllphenyl]-2-oxo-1,3-0xazolidin-5-yl }methyl)acetamide, Z-isomer (20).

F 0
O, N
A .
20

Ac—N - NHAc
20
As described in Preparation 2, compound 15 (Example 8) is allowed to react with
acetic anhydride in acetic acid to give 20 which is recrystallized from CH,Cl,-MeOH.
Mp 237.5-239 °C; HRMS(FAB) calcd for C9H,5FN30sS (M+H") 426.1499, found

426.1508. Anal. caled for Ci9H24FN3OsS: C, 53.63; H, 5,68; N, 9.88. Found: C, 53.69;
25 H, 5.74; N, 9.89.
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20 20 As described in Preparation 2, conpound 15 (Exanple 8) is allowed to
react with acetic anhydride in acetic acid to give 20 which is
recrystallized from CH2C12- MeOH. Mo 237.5-239 C, HRVS(FAB) cal cd for
CLOH25FNSGB®/{083++) 426. 1499, found 426.1508. Anal. cal cdGTd¥S00/32451
C19H24FN305S: C, 53.63; H, 5,68; N, 9.88. Found: C, 53.69; 25 H, 5.74; N,
9. 89. EkanelBAMHES?GT[lE@@o&z{lenetExmpioalals&lddﬂe((at{vdro 1A -thiopyran-

(5S) - 3-[3-Fl uor nmet hyl i 1- oxi dohexahydro- 12 4-thi opyran-

4-yl 1 phehy! Eheéy X2 4f Ea?%%s% i ﬁﬂsaiybyl PTORARIN 93 £nisPMELEN de,  Z- i soner
(21). OFO F~~~OO41D/NOH(CHZO) D'r N}é\CHBTFANS H 18
S HIC 21 5 A stiffiyed enS|on of 18 (Exanple 10 0.12 mmol ) and
par af or mal dghy; ng\ 37 ml)qHEOac&Q s treated with
triethylsil aﬁ )  andgsHi f | UQ aetl ¢ aci d 8(b\d=| 0 36
mmol ) and Hept at anbi ent t edlpe¢rat ur eTFAINdery nitrogen, for 5 Shour s. is

then diluted with water, neutralized to pef11 and extradted with 5%
MeOH- CH, Cl 2. The extracts are dried (Na_2SO4) and concentrated. The
resi due, 10 conbined with the product of a second 0.30 mml reaction, is

h d | 3% 3. | 1] f th
br oddet 1r om ABERRGT0BE PagTY (Birdal O Rl eAs)” ekl prst Giaddnas.
(NeH) 43803837 o A28ty ARl Gy B IO BEAOBSK 3. 37

9.83. Found: C, N (A
( 58) 3 [a%xdl-’chﬂmasroawl[: adid((a% pLy(I) B@mmm@l) Jn@lmpdmmhrytdémpélraﬂnﬂe tuhde:rpyr an- 4-

yl ] phenyl ] - 2- oxo 3-oxazo] i 5-yl } methyl) propanet hi oam de, I somer
(22). F ‘B']r@ge)? fpr thPuF\? é)‘ éh%&i &I‘?—dd‘”éﬁ’-l?’a@‘@eu??h@ g 88ck] zb’éidfxfrﬁ“g? é’b‘ér ation

2, Conp%%é&{@gwl Ereldrab S af dr%’?ﬁhal_&%, ) %ﬁ*@&oﬁ@eﬁt'?ated. The residue,

10  combined with the product of a second 0.30 mmol reaction, is chromatographed on silica

gel with 3% MeOH-CHCls. Crystallization of the product from MeOH gives 130 mg of 21.

HRMS(FAB) calcd for Cy9H»7FN;0:S> (M+H™) 428.1478, found 428.1481. Anal. calcd for
Ci9H26FN303S,: C, 53.37; H, 6.13; N, 9.83. Found: C, 53.34; H, 6.15; N, 9.83.

15
Example 14. N-({(55)-3-[3-Fluoro-4-[ 1-(acetylimino)- 1-oxidohexahydro-1 7\4-thiopyran—4—
yllphenyl]-2-oxo0-1,3-oxazolidin-5-yl } methyl)propanethioamide, Z-isomer (22).

Ac-N -

As described in Preparation 2, Compound 18 (Example 10) is allowed to react with
20  acetic anhydride in acetic acid to give 22 which is recrystallized from MeOH.
Mp 214.0-214.5 °C (dec), HRMS(FAB) calcd for C5oH»7FN;04S, (M+H™)
456.1427, found 456.1430. Anal. calcd for C,0Ho6FN304S,: C, 52.73; H, 5.75; N, 9.22.
Found: C, 52.57; H, 5.76; N, 9.20.
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20 acetic anhydride in acetic acid to give 22 which is recrystallized from
MeOH. Mp 214.0-214.5 C (dec), HRVS(FAB) calcd for C20H27FN3O4S2 ( M+H+)

456. 1427, found 456.1430. Anal. calcd for C20H76FN304S2: C, 52.73; H, 5.75;
N, 9.22 WORQ@atBS C, 52.57; H, 5.76; N, 9.20. -25 WD 01/ 46PETUSEHPMS00 32451
Exampl e 15. N-({ (595)-3- [3 Fl uoro-4-[ 1-(ethylimno)-1-oxi dohexahydro 1

?4- 1t hi opExanp%—lSyll‘]PpﬂéﬁWﬁ Elunrx@~43[ISetd)xlamUioDdrcm@mkahydro 1A -thiopyran-4-

i&ﬁtcf‘ 2 )§) s 133058 i eﬁaz ‘§”i‘§‘"§|“é%éa%£d°%‘88‘6‘f ?ow?wsf cggﬁrs "

described in Exarrpl e 13 by 5 substituti ng _acet al dehyde for

par af ormal dehyde. It is purified byysilicg gel chromatography wth 2%
MeOH- CHC13 and recrystal |l izatdg b o Mp 200-201 C, HRMS(FAB) cal cd
for C20H29FN303S2 (MrH+) 442, 1’z|jnd 4R, 1645. 10 Exanple 16. N ({
(5S)-3-[3-Fluoro-4-[ 1€ %‘( ptiemYi net hyl )i m no=Ntdxi%bitExahydro- 1 X4-

t hi opyr an- 4-yl ] phenyl ]-2-o0xo-1, 3-oxaz®lidin-5-yl } nethyl)propanet hi oam de,
Z-isonmer (24). PhCHO - F OaAl [/ \ TFA/ Et3S HO OAS++ - NOS 50 C S++ N
OHHSHNH thﬁo@ﬁﬁs@ré‘pbafédl‘ﬂde@dﬁﬂZo %rod&ﬁu%s&tﬂbdﬁhn EXbmplesIt3i ‘tfyr ed
suspensi on of 18 (Exanp 3(1‘ m% in_acetonitrile m.)

is treat élH)SWuflﬁc B@ﬁazlaweﬁwém( qunalde :rdqslt fﬁmrsﬁedt |Sflfcac¥Fb%lE‘é‘PPt@gIé‘EPH (85

L, 1.10 pmm M%?ﬂ{ "334@12 byl I%lc lzé&grtﬁﬁ[,m Miedf nmol) and kept at 50 C,

under ni trogen 0 hours. en mxed with water, neutralized to

pH 11 and extmmwﬁmmmwmrcmﬁngﬂngM+H§)m16334(11&&5@4) and
concentr2£2<3(116.450hrorrat ography of the residue on silica gel first

10 Example 16. N-({ (55)-3—[3—Fluoro—4—[1—[(phenylmethyl)imino]—l-oxidohexahydro-114-
thiopyran-4-yliphenyl]-2-oxo-1,3-oxazolidin-5-yl ymethyl)propanethioamide, Z-isomer
(24).

PhCHO
F 0 _ F

o]
o M TFA/EtSH - M
Nget N O 50 °C S++ Y N™ O
S “, H S s %, Y= {um H S
N H \_Ql n s H \_«_ 1

NH—C—CH,-CHj NH—C—CH,-CH,

4

H2
h

-0-z

15 A stirred suspension of 18 (Example 10) (151 mg, 0.37 mmol) in acetonitrile (3 mL)
is treated with benzaldehyde (115 pL, 1.13 mmol), trifluoroacetic acid (85 pL, 1.10 mmol)
and triethylsilane (175 pL, 1.10 mmol) and kept at 50 °C, under nitrogen, for 20 hours. Itis
then mixed with water, neutralized to pH 11 and extracted with 5% MeOH-CH,Cl,. The
extract is dried (NaSO,) and concentrated. Chromatography of the residue on silica gel first

20  with 2% MeOH-CHCI; and then with 15% acetone-1% MeOH-CHCI; and crystallization of
the resulting product from MeOH gives 24.

Mp 207-208 °C; HRMS(FAB) calcd for C,sH3,FN303S,; (M+H™) 504.1790, found
504.1796. Anal. calcd for CosH3gFN3O3S5: C, 59.62; H, 6.00; N, 8.34. Found: C, 59.55;
H, 6.03; N, 8.33.

25

- 26 -



20 with 2% MeOH CHC13 and then wth 15% acet one- 1% MeOH CHC13 and
crystallization of the resulting product from MeOH gives 24. M 207-208 C;
HRVS( FAB) cal cd for C25H31FN303S2 ( M+H+) 504. 1790, found 504.1796. Anal.
cal cd forwEoPhe@FN303S2: C, 59.62; H, 6.00; N, 8.34. Foundpcfiusbds2asy, H,
6.03; N, 8.33. 25 -26 WO 01/46185 PCT/ US00/ 32451 Exanple 17. N-({

(59) - 3- [ Bxdthpry o 41 { B5]- Siﬁwmuqnqw#adnm glwﬂqnmsl]q%sef&{em{ﬁmllk -4-

t hi opyran-4-yl ] phen I ] - 2- oxo- 1, 3-oxazol i di } et hyl ) pr opanet hi oam de,
Z- i soner thiqpysn-4-gllphen@llA- omvs1$4oxm@lm M)@Nhﬂ)propmm@rm@ AHemep5 5
Corrpound(tzgﬁ is prepared by the procedure described in Exanple 16 by
substituting 3-phenyl propi onal dehyde for benzal dehyde. M 165.5-167 C,
HRVS( FAB) cal cd for C27H35FN303S2 MtH+) 532.2104, found 532.2114. Anal.
cal cd for C27H34FN303S2: C, 60.99; ﬁg N, 7.90. Found: 60.65; H,

6.53; N, 7.78. 10 Exanple 15&@@4 3-Fl goro-4-(1- {

[ (et hyl am no) car bonyl ] doheyeahydpo- 1

k4-t hi opyr an- 4-yl ) pheny ﬁ%?ggxo 1, 5- oxazol iMINA=8=CH.-CH,

yl } net hyl ) pr opanet hi oam de, Z-isoner2s(26). F O CHBNCO F 0 OA++ N O DMF QAS
++ / \ NxO ..... HSHSHN HNHCCH2-CH3 HNHC CH2-CH3 18 CH3NHC=0 26
15 Astirred €ompbimgh2ois p1®a(eE>hyn‘p¢ BrOZté):)urt( 4&2ribgy] in(E3mhphardd by substituting

N U
W th 30% acet el I Neo ey T A TEN IR PREAPIS Atk 0
532.2114. Anal. calcd for C57H34FN3OsS,: C, 60.99; H, 6.45; N, 7.90. Found: 60.65; H,
6.53; N, 7.78.
10
Example 18. N-({(55)-3-[3-Fluoro-4-(1-{[(methylamino)carbonyl]imino}-1-
oxidohexahydro-1 k4—thiopyran-4-yl)phenyl]-2—oxo- 1,3-oxazolidin-5-

yl}methyl)propanethioamide, Z-isomer (26).

_CHaNCO F 0
o, N
“NH— c ~CH,-CH, l‘\l H NH—C—CH,-CH,
CH NHC=0 26
15 A stirred solution of 18 (Example 10) (152 mg, 0.37 mmol) in dimethylformamide

(3 mL), under nitrogen, is treated with methylisocyanate (24 pL, 0.41 mmol) and kept at
ambient temperature (24 °C) or 67 hours. It is concentrated in vacuo and the residue is
chromatographed on silica gel with 30% acetone-1% MeOH-CHCI;. Crystallization of the
product from MeOH gives 133 mg of 26.

20 Mp 203-204 °C; HRMS(FAB) calcd for CyoH,sFN404S, (M+H™) 471.1536, found
471.1538. Anal. calcd for C;0H27FN4O4S,: C, 51.05; H, 5.78; N, 11.91. Found: C, 51.01;
H, 5.83; N, 11.88.
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product from MeOH gives 133 ng of 26. 20 M 203-204 C, HRMS(FAB) cal cd for
C70H28FN404S2 (M+H+) 471. 1536, found 471.1538. Anal. calcd for
C20H27FN404S2: C, 51.05; H, 5.78; N, 11.91. Found: C, 51.01; H, 5.83; N,
11.88. - WOWHEPr 46185 PCT/ USO0/ 32451 Exanple 19. N-({  PCT/US00/32451
(5S)-3-[3-Fl uoro-4- 1-5} t hoxycar bonyl )i m no] - 1- oxi dohexahydro 1

a, 4-t hi &9 -h9-yN)(§>?§é 'i}ﬁ?fiu%%‘:(ll;[ér-nésbéz%mar*aﬂnﬁbsmypl-}-OXIdohexahydrO-

! Py T R U, R Tyl Sy e DRty B0 o0
27 5 A €2hrred solution of 18 (Exanple 10) (151 ng, 0.365 mol) and 4-

(di met hyl am no) pyri dine (5.3 ng, 0.043 nol) in pyridine (3 nL), under
nitrogen, is tréated onth netBH0edtlor of ormate {56.tLg 0.72 nmmol ) and kept

at anbi ept uE\IéLL()24 (@) P ours. Addi piqnal J\met hyl chl or of or mat e
(56 L) is added he,m xtgre 1's épt at™ginb) ature for 2 hours
& resi dug” H,\jkp_bqr&Hs_kPi ca gel
[

and concertiafed in vachow Chrenesngr aphy
with 2% MeOH CHCJ1§ and crystallizati ogHof It he product from acetohrttile
MeCH gi ves 132 ng of 27. Mp 217-218 C-MHRVE(EAB) cal’cd for C, OH27FN305S,
(MtH+) 472.1376, found 472.1385. Anal. calcd for C2OH26FN305S,: C, 50.92;
H, 5556; N, & g1redsglytign ofl8 ghixample 1Q) (181 5, 0365 gnmel) andd-Exanpl e 20.

ot doney S URL TGRSR L e SROHERS ROMAALIER, M) L Blighen f ngaco
yl } met hwlijhphepangldibamnhdese Kij G oIaimdi281d kdpt & arkbiASempHiAQre 24-°C) ItbrS
EtOCGCH2 NHNHGCH CH3 28
5 hours. Additional methyl chloroformate (56 pL) is added and the mixture is kept at
ambient temperature for 2 hours and concentrated in vacuo. Chromatography of the residue
10 onsilica gel with 2% MeOH-CHCI; and crystallization of the product from acetonitrile-
MeOH gives 132 mg of 27.
Mp 217-218 °C; HRMS(FAB) calcd for C0H27FN305S; (M+H™) 472.1376, found
472.1385. Anal. calcd for CooH26FN3OsSa: C, 50.92; H, 5.56; N, 8.91. Found: C, 51.02;
H, 5.59; N, 8.90.
15
Example 20. N-({(55)-3-[3-Fluoro-4-(1-[[(ethoxycarbonyl)methyl]imino]-1-
oxidohexahydro-1 k4-thiopyran-4-y1)phenyl]—2—oxo- 1,3-oxazolidin-5-
yl}methyl)propanethioamide, Z-isomer (28).
F

o]
o, NJL o
S++ )
g ”'H \_Q:H §
N -

EtO-C—CH,

=0

28

20 Compound 28 is prepared by the procedure described in Example 16 by substituting
ethyl glyoxalate for benzaldehyde. It is purified by silica gel chromatography with 20%
acetone-1% MeOH-CHCl; and crystallization from MeOH.

Mp 183.5-184.5 °C; HRMS(FAB) calcd for Cy»Hj3,FN3O5S, (M+H™) 500.1689,
found 500.1699. Anal. calcd for C>0H30FN3OsS-: C, 52.89: H, 6.05; N, 8.41. Found: C,
25  52.76; H, 6.04; N, 8.39.

_28-



20 Conpound 28 is prepared by the procedure described in Exanple 16 by
substituting ethyl glyoxalate for benzal dehyde. It is purified by silica
gel chromatography with 20% acetone-1 % MeOH CHCL3 and crystallization
from MeOXO 61853, 5-184. 5 C, HRMB(FAB) cal cd for C-, 2H31FN§GH§QO/GM5H+)
500. 1689, found 500.1699. Anal. calcd for C20H30FN3058 C, 52.89; H
6.05; NExgmple 21:oh1n(d(550>3-[321§u@2 4p6k-{ [ 4-8trophenyl)aigir@Sarbg ! WDn017146 185

PCT/ US0Q/ 3 21 5S F uor o
L4 Erigtemy TP aFioRbsmnb i e D feidingat o- 1
X4-t hi oRyym@diihybptbpbeiynlide 2x6mdr @9pxazol i dl n-5 vyl }

met hyl ) propanet hi oam de, Z-isomer (29). F 0 02N\ NCOF O 0 S++ NOH S
DMF - 0S / \ NF 0 HoS H 14" I—bhll;@%ﬂ—ls N H NI-I=C-CH2;CH3 18 02N j NH C
Il 29 5 A(s nkﬂgyre of 18_(Exdnple 10)-( 087 mol ),

4-ni t r ophé. s eq (9 ng, OwA8 mol) émd+ W fQrma magi de (3 ni) is
kept, undsr nlf?ogen ~t8chour s and conc&n atted in v £—CH,-CH,

Chr omat ogr aphy ofs t he resi due on sibj NHElrst with 4% MOH CHCL3 and
then with 12.5% acet one- 1@6N®CH—CHCl§ %he produtt which is

triturated with MeOH CH2C1, to give 166 ng ol 29. 10 M 222-228 G

HRVSE FAB)  cal g ghirtedr mGRRERD FHDI06SD 1€ MT)"H)SI 517080354&[1016 Quﬂﬁmpﬁe?@h&iéémténal :
cal cd for C25H28FN5(6S2; C, 51.98; H, N, . Found 1.83; H,

4.91; N(7Amg09-48 mxapk ped lenetmdf(O{me@s)e (én[ﬂ@ lskwr upda:r pitrogen, for 18 hours

1 TR ke N :
thlopyrqggg5 %F%té%§1 - 2-'0Xo0- &%ﬁ%l s mséuepnfﬂmaF%SQ§%W%%gﬁbth|oanlde
Z-i somretMeOBQHCRK a@dN&ﬁENttFlﬂS%%étban% M@em ORZ15-gived e Produtt whichs H N H N
HHGCGCH2-CH3 N NH-C-CH2-CH3 18 C=0 30 NH2
triturated with MeOH-CH,Cl, to give 166 mg of 29.
10 Mp 222-228 °C; HRMS(FAB) calcd for CasH390FNs5OS-> (M+H™) 578.1543, found
578.1534. Anal. caled for CasH23FNsOgS»; C, 51.98; H, 4.89; N, 12.12. Found: C, 51.83;

H,4.91; N, 12.01.

Example 22. N-({(55)-3-[3-Fluoro-4-[1-[(aminocarbonyl)imino]- I-oxidohexahydro-1 At-
15  thiopyran-4-yl]phenyl]-2-oxo0-1,3-0xazolidin-5-yl methyl)propanethioamide, Z-isomer

(30).
_NaOCN__ F o
y HOAC O\S ot NJLO
’4, yieey H :~ "’, ||||| H S
NH— C —CH,-CH; N- H NH—C—CH,-CH,
¢=0 30
NH,

A stirred solution of 18 (Example 10) (151 mg, 0.365 mmol) in acetic acid (5 mL) is
treated with sodium isocyanate (245 mg, 3.77 mmol) and kept, under nitrogen, at ambient
20  temperature for 19 hours. It is then concentrated in vacuo. A mixture of the residue in
water and 5% MeOH-CH,Cl, is neutralized to pHS5 with 1N NaOH and then concentrated in
vacuo. A mixture of the residue, MeOH and silica gel is concentrated and the residue is
extracted with 5% MeOH-CHCls. The extract is concentrated and the residue is
chromatographed on silica gel first with 5% MeOH-CHC]I; and then with 4% MeOH-
25  CHCIs. Crystallization of the product from MeOH-CHCl; gives 50 mg of 30.



A stirred solution of 18 (Exanple 10) (151 ng, 0.365 mml) in acetic acid
(5 m) is treated with sodiumisocyanate (245 ngy, 3.77 mmol) and kept,
under nitrogen, at anbient 20 tenperature for 19 hours. It is then
concent rwOed/4p5vacuo. A mixture of the residue in water PERESE0/52451

MeOH CH2C 2 is neutralized to pH5 with 1IN NaOH and then concentrated in
vacuo. A m prr2$>60238t‘1€e(d|ee)sH&lhéS(FWéﬂfla@ddmsﬁiigHedl\g@l«xSi MeldhciéntiBa®.ed and

and 1t hol B TE AR e BRSS! (1 a3 oBer Pt lath ENeH GoLs
and t hego whti, 548/9,%@2_035 CHC13. Crystallization of the product from

MeOH CHCI3 ‘gi ves 50 ng of 30. -29 WD 01/46185 PCTI USOQ 32451 Mp 236-238 C
(dec); HRVB(FAB) calcd for CLOH26FNA04S1- (M+H+) 457.1379, found 457, 1382.

4Aga|655 ¢ l Cd pL&%S %?[{%?ggﬂ? ﬁ@%%ﬂllgaﬁ ﬂocafbonyl?méth%]lmmo ? Found: C,

N({(Ssaxlaolﬁe&aﬁbdmnw Aribpyrhd-6 ﬁmt@@ﬁwl)m&ml&mm noj - 1-
oxi dohexahydro-1 24-thi opyran-4-yl ] phenyl]-2-o0xo-1, 3-oxazolidin-5 yl }

et hyl ) pli opthybptvripengthigemide, Z9eomesr (3B1). F O 1 NHAOH F O OAS++ NI 0 McOH 0
O~S NNO OH*HSI | HHS EtOCCHZ-N NH C CH2- CH3 HZN- CCHZ- N

NH G- CHZCH3 28 31 Acstirded suspen¥itin of 28 (Exa e 2¢) (161 ng, 0.322
nmol ) in C]—IO(\JS <i>s treatedeowlth g8%a' ~ oxide (3.2 nL),
kept at .a(mgL@mN mper at Uref,08_f5.,, houng,_fng, gones U vagcu.

Chr omat ography of the, re5| due on silica gel W|th 6% MeOH CHC13 &an
crystallization of the product from MeOH gives 98 ng &f 31. M 221-222 C
HRVS( FAB) cal cd for C20H28FN404S2 (MtH+) 471. 1536, found  471. 1540 Anal .
cal cd for M‘WME?PSQSIOIE:Of 28 (Fygmplg 24y (g mg, 0.332 grmol Fig MeOHGE 3 mal)o2; 15

X r§

N ({7 s B B E vonids G2y fent b apbipnL empsaue £0r 65| s,

t hi opyr adsuréatyd §cqnhemydt§d 2-voxwe. 1CBrooeapodphdiofi t1e-rgbidiie onesitiyd ygdmaphedtet hi oam de,
Z-i sorrer

3%)HCI; and crystglhzatllzonoof the product from MeOH gives 98 mg of 31.
Mp 221-222 °C; HRMS(FAB) calcd for C20H25FN1O4S>» (M+H™") 471.1536, found
471.1540. Anal. caled for C20H27FN4O4S,: C, 51.05; H, 5.78; N, 11.91. Found: C, 51.02;
15 H,5.80; N, 11.90.

Example 24. N-({(55)-3-[3-Fluoro-4-[1-[(2-hydroxyethyl)imino]-1-oxidohexahydro- 1A%
thiopyran-4-yl]phenyl]-2-oxo-1,3-oxazolidin-5-yl } methyl)propanethioamide, Z-isomer

(32).
LlBH4 F o}
D/@’ O\S(}/@N)LO
\__&_ s ",,H ..... H 8

EtO —&-CH,-N NH—C—CH,-CH, HO CH, CH,~N NH—C—CH,-CHy

20 32

A stirred solution of 28 (Example 20) (240 mg, 0.48 mmol) in THF (5 mL) is
treated with a 2.0 M solution of lithium borohydride in THF (0.24 mL, 0.48 mmol) and
kept, under nitrogen, at ambient temperature for 4 hours. It is then mixed with a little
water, treated, dropwise with enough 10% aqueous NaHSO, to give pH 2, stirred for 5

25  minutes and poured into saturated aqueous NaHCOs. The pH is raised to 10 with IN
NaOH and the mixture is extracted with 5% MeOH-CH,Cl,. The extract is dried (NaSOy)
and concentrated. Chromatography of the residue on silica gel with 5% MeOH-CH,Cl, and

crystallization of the product from MeOH gives 73 mg of 32.
-30 -



00 NOTHEO." SNI OS++ ., HHS ETOGCCH Z-NHNHCCHZ CH3 HO CHz
CHZ- HNHCCH2-CH3 28 20 32 A stirred solution of 28 (Exanple 20) (240
ng, 0.48 nmol) in THE (5 nm.) is treated with a 2.0 Msolution of |ithium
bor ohydr Wee01/4618FHE (0. 24 nl, 0.48 mmol) and kept, under RCTEYSA45ht

anbi ent tenperature for 4 hours. It is then mxed with alittle water,
treated, dropdp 480t ﬁcémmwm&ﬁm%%fm%O@MMﬂﬂ )A58d468%.red for

o T PR LN S BSE, Thga Pl o 10

extract s2%4dH, 6d4( Nag$04,) and concentrat ed. Chromatography of the residue
on silica gel with 5% MeOH CH2Cl 2 and crystallization of the product from
MeOH gives 73 ng of 32. -30 WO 01/46185 PCT/ US00/ 32451 M 180-181 C (dec);

L RS PRRASE B30 G TR0, S

6.34, Nyj h&gll }-2-drvanPlogazdfidin-5- yl)methyl ro anethloamlde (33).

N-[((5S)- Fl uor o-4-[ 1- ( net hyl |mno - oxi do- 1X4, 4-t hi azi nan- 4-

yl ] phenyl }-2-o0xo0-1, 3- OvaOd)I di n- 5- thyl]propanet hi oam de (33). 0~I SN
Q NxO CH3 N~ \--/ HSF ~NH- O—«Z@ ound 33 is prepared by the
procedure described in E%er’l 13 mtu 1ing conpound 5 (Exanple 2)
for conpound 18. It is purified be silic géfctﬁ*r'acﬁﬁat ography first 1 o
with 20% acetone-1 % MeOH CHCI 3 and3then with 4% MeOH CHClB. HRI\/S( FAB)

cal cd for CL8H26FN403S2 ( M+H+) 429. 1430, found 429. 1436. l e 26.

N-[ ((59) - 3-{ Grrmpaypd@3ds prepareirby Ky nrasedsye deserstiedgn Ex;@pmmﬁ plEALLE

Y1 Dnenyelogis 8705 duyle AR Shiibilicrs/ A $YShRRLeRANSSALRABAY) RAM de
10  with 20% acetone-1% MeOH-CHCI; and then with 4% MeOH-CHCls.

HRMS(FAB) calcd for CygHz6FN4O3S, (M+H™) 429.1430, found 429.1436.

Example 26. N-[((5S)-3-{3-Fluoro-4-[1-(methylimino)-1-oxido-1 A* 4-thiazinan-4-
yliphenyl}-2-oxo0-1,3-0xazolidin-5- yl)methyl]cyclopropanecarbothloamlde (34).

15
Compound 34 is prepared by the procedure described in Example 13 by substituting

compound 6 (Example 3) for compound 18. It is purified by silica gel chromatography with

3% MeOH-CH-Cl.

HRMS(FAB) calcd for C gH6FN4O3S> (M+H™) 441.1430, found 441.1425. Anal. calced for
20  Cy19H2sFN4O3S,: C, 51.80, H, 5.72; N, 12.72. Found: C, 51.60; H, 6.03; N, 12.34.

Example 27. N-[((55)-3-{3-Fluoro-4-( 1—[(methoxycarbonyl)imino]-1—0xido—17»4, 4-
thiazinan-4-yl)phenyl }-2-oxo-1,3-oxazolidin-5-yl)methyl}propanethioamide (35).
\\ /__\N )L
F NH—C—CH,-CH,

35

-31 -



CH3 N\ / ,----HS F NHC-< 34 15 Conpound 34 is prepared by the
procedure described in Exanple 13 by substituting conpound 6 (Exanple 3)
for conpound 18. It is purified by silica gel chromatography with 3%
MeOH- CH7 YO O1/MRAS( FAB) cal cd for C19H26FN403S7 ( MrH+) 441, RBUS0033dRd
441.1425. Anal. calcd for 20 CI19H25FN403S2: C, 51.80, H, 5.72; N, 12.72.
Found: C, 51 Gompeyndg3Sgg preRared Py 3 progscargpdascidifed in Example 19 by substituting

N-[((SS) 3- Fl-ygr ( hox r -oxi.do-1X4, 4- .
A T L AL e HEH S I S e RV
(35). 0 39\MeON-HOI; aﬁ]ﬁB@sﬁﬂNahbrﬁfra;ﬂn deddhii@GiRogH3 35 -31 WO 01/46185
PCT/ US00/ 32451 Conpound 35 is epared by the procedure described in
Exanpl e 19 byMewddt lﬁuﬁi(ﬁgﬂcﬁ%&iﬁd@ C(UEQM@H%hoGBSvdb’hﬁbuﬁd3 1828,1t is

rifi ed b ch t % gl—igl
(F:)lrjy!stéal i zX iijéinll%o?ﬁgrg%ecta%ﬁl giﬁ%\l\g hCZ Qd;/%zgg_é i ggHEWEIq:A%) cal cd
for ClOHI&ENAOESI ; NVIIHBY. 473. 1328 5 found 473. 1329. Anal cal cd for

C19H25FN405S2: C, 48.29; H, 5.33; N, 11.86. Found: C, 48.34; H, 5.41; N,
11. 87. Exanpl e 28.

N-[((59) E%}{i\é}lleQSU% ?(flﬁ)g i irp%gohg)w(fﬁmggg)yycgnlbg]n}qglmr}o]olx ox1(ao ]1%4’4 4-

t hi azi nan

-~ 2- 0X0 lthizM4azioyl)sheny| MWBBWM@MM-@ £1BBioRRRBILEGi0aDdE36) . O O
O S/-\N (I§6SA\ 0 %*%%635 ! NEE- CQ?WW pilop io
10

\\/_\
CH,0—-C- N/\—/ .....

Compound 36 is prepared by the procedure described in Example 19 by substituting
compound 6 (Example 3) for compound 18. It is purified by silica gel chromatography first
with 2.5% MeOH-CHCI; and then with 10% acetone-CHCl; and crystallization from

15  acetonitrile-MeOH.

Mp 208-209 °C (dec). Anal. calcd for CoyH25sFN4OsS,; C, 49.57; H, 5.20: N, 11.56.

Found: C, 49.55; H,5.22; N, 11.58.

Example 29. N-({(55)-3-[3-Fluoro-4-[ I-(methylimino)--oxidohexahydro-1 7»4—thiopyran—

20 4-yllphenyl]-2-o0x0-1,3-oxazolidin-5-yl }methyl)cyclopropanecarbothioamide, Z-isomer

(37).
F 0
N N
CHaN™- W \—'«_H I

Compound 37 is prepared by the procedure described in Example 13 by substituting
compound 19 (Example 11) for compound 18. It is purified by crystallization from MeOH-
25 CH,Cl,.



Compound 36 is prepared by the procedure described in Exanple 19 by
substituting conpound 6 (Exanple 3) for conmpound 18. It is purified by
silica gel chromatography first wth 2.5% MeOH CHC13 and then with 10%
acet one- @cbaB4@aszl crystallization from 15 acetonitril e- MeQECT/VR0O02AE1209 C
(dec). Anal. calcd for C21, H2SFNAOSS2; C, 49.57; H, 5.20; N, 11.56. Found:

C 49.55; H, Mp201-02 °CYd&S, HENESTPAB) 28cd Mo (C {,H(ﬁﬁ)@% [(Brfeyane147d,
1- (et hyl i m no) - 1- oxi dohexahydr o-1 X4-t hi opyr an-

4-y1 ] phelyrq 441 biig- il srled dph @ioH2ET;0332: tﬂ‘iﬁ%@yél%pNo@éﬁeanbbt(ﬁr oami de,
Z-i SONMersgy 1&?3%?61%91 @3S ++ \XO HS CH3N, "HII NHGC< 37 Conpound 37
i's prepare y thé procedure described in Exarrpl e 13 by substituting
conmpound 19 (Exarrpl e 11) for conpound 18. It is purified by crystallization
from MeQH+ -32 WD 01/ 46185 PCT/ US00/ 32451 Mo 201-202 C (dec);
HRNB(SFAEEX%H’IEQW Sr[(@%ﬁz{ﬁzﬁblees‘f -MmethoxyagbemyiBmitqjuneridatexaayso- Anal .
calcd f N, 9.56. Found: C, 54.12; H,
P NW@%%E%@E%@@%W@& Xb-P3:0xbbol RS

N- [ ( ( 5S)y! Bnetidyl fdytioppdndchrbo(Hi®inhiax yo abhenyds) i m no] - 1- oxi dohexahydr o-

| 2, a-t hi opyran-4-yl ] phenyl }-2-o0xo0-1, 3-oxazolidin-5-

yl ) met hyl ] cycl opr opanecar bot hi oam de,F Z-isoger (38). FO 0 O S D++,., NAOH

S CH3OCGN - "H11 NHGC< 38 np d 38 is prepared according to the
procedure described in Exarrp e 1 +hY Nib ht utg ng conpound 19 (Exanple
11) for conpound 18. It ?*&sOpGerr by silica c—<]

38

Compound 38 is prepared according to the procedure described in Example 19 by
10 substituting compound 19 (Example 11) for compound 18. It is purified by silica gel
chromatography with 7.5% acetone-1% MeOH-CHCI; and crystallization from MeOH-
CHCL.
Mp 219-220 °C (dec); HRMS(FAB) calcd for C5;H57FN305S, (M+H™) 484.1376,
found 484.1389. Anal. calcd for C> H2FN3OsS,: C. 52.16; H, 5.42; N, 8.69. Found: C,
15 52.35;H, 5.50; N, 8.58.

Example 31. N-[((55)-3-{3-Fluoro-4-[1-(methylimino)- 1-oxidohexahydro-1 N‘—thiopyran—

4-yl]phenyl}-2-oxo0-1,3-oxazolidin-5-yl)methyl]cyclopropanecarbothioamide, E-isomer

(39).
F o)
CHyN \ ] @’/@;N’U\O ]
o . \—QLHNH_ 3—<]
20 39
Compound 39 is prepared by the procedure described in Example 13 by substituting

compound 14 (Example 7) for compound 18. It is purified by silica gel chromatography

first with 3% MeOH-CHC]I; and then with 1% MeOH-EtOAc.

HRMS(FAB) calcd for CogH2»7FN303S, (M+H™) 440.1478, found 440.1473.
25

-33.



chromat ography with 7.5% acetone-1 % MeOH CHC13 and crystallization from
McOH CH2C12. Mp 219-220 C (dec); HRMS(FAB) cal cd for C>H27FN306S2 ( MrH+)
484. 1376, found 484.1389. Anal. calcd for C,iHL6FN3(S2: C, 52.16; H,
5.42; N, ¥80@b4616pund: C, 15 52.35; H, 5.50; N, 8.58. ExanffEUN/32451
N-[((SS) 3-{3-Fluoro-4-[1-(met hylimno)-1-oxi dohexahydr o- 1X4 t hi opyr an-
4-yl | phéixpmple 32.0Xel( (6,53 o¥azubroeh-bl- Gagthylimeinhy Il josydrhexphypanBd ghivpytnoani de,
E-i soner 9)..E 0 CH3 N Xx .~b+t N O ~---- H NHC< 20 39
Conpound” o ﬁylwe?faor by %ﬁf}@ﬁ‘g}-g D reaaRiopgids E‘lé%aﬁrﬁr‘@ 13 by
substituting conpound 14 (Exanple 7) for conpound 18. It is purified by
silica gel chromatograply,nfirst w 3%

MeCOH Et OAc. HRVS( FAB) cal cd\§/or »' N803S- ( M+rH+) 440. 1478, found
440. 1473. 25 -33 WO 01/ 46485 _PCTI'Ee 4«51 SExarrpl e 32. N[((59)-3-{
3-Fluoro-4-[ 1-(methylimno)-1- oxi dohexah CtCH A hi opyran- 4-yl ] phenyl
} - 2- oxo- 1, 3-oxazol i di n-5-yl ) nmet hyl ] pr opanet hi oam de, E-isonmer (40). F O
CH3N ANO HS O_ St++ "H ~NH G CH2-CH3 40 Conpound 40 is prepared by the
procedur e de$omifvedd4h iEp(famJb(bbﬂalehvyocsdmtdesqntuedgn Eﬁammﬁﬂéwmdubﬂiu(tlbgarrpl e

N 0
f\s/zaO]c-l?llét (ég\glgggrpcplélﬁixample f')s) fBIUé(;nflllJO%gld qg ?tl 1|§ ngnflgdeby s1nca ge I;n% oh aph\glvI th 1%
with 1% MeOH-EtOAc.
HRMS(FAB) calcd for C19H27FN303S, (M+H") 428.1478, found 428.1484.

Example 33. N-[((55)-3-{3-Fluoro-4-[1-[[(phenylmethoxy)carbnonyl]jimino]-1-
10 oxidohexahydro-1 k4—thiopyran-4-yl]phenyl }-2-oxo0-1,3-0xazolidin-5-yl)methyl]acetamide,

JOL

o-

\

PhCH,0-C—N'- \—K_H

Compound 41 is prepared according to the procedure described in Example 19 by

Z-isomer (41).

substituting compound 15 (Example 8) for compound 18 and benzy! chloroformate for

15 methyl chloroformate. It is purified by silica gel chromatography with 3% MeOH-CHCl;
and recrystallization from MeOH.

Mp 213-214 °C (dec); HRMS(FAB) calcd for C2sH29FN306S (M+H™) 518.1761,

found 518.1763. Anal. caled for CasH2sFN3OgS: C, 58.01; H, 5.45; N, 8.12. Found: C,
57.91; H,5.63; N, 8.11.

20
Example 34. N-({(55)-3-[3-Fluoro-4-(1-{[(benzylamino)carbonyl]imino}-1-
oxidohexahydro- 17L4—thiopyran-4-yl)phenyl]-2-oxo- 1,3-oxazolidin-5-yl ymethyl)acetamide,

Z-isomer (42).
F o
° N
\
3 s@f@N 0
PhCH,NH—C—N"- N \_Q._.HNHAC

42

.34 .



HRVS( FAB) cal cd for Cl9H27FN303S2 (MtH+) 428. 1478, found 428.1484. Exanple
33. N[((5S)-3-{3-Fluoro-4-[1-[[ (phenyl nmet hoxy)carbnonyl]imno]-1 10

oxi dohexahydr o- 1X4-thi opyran-4-yl]phenyl

} - 2- ox0- WRBUMEESF0! i di n-5-yl ) met hyl ] acet ami de,  Z-i soner (4£OT/U§90§245H ON S
++ NA O PhCH2O-CGN, HH NHAc 41 Conpound 41 is prepared according to the
procedur e dedermpaddidd iERgapEed ad@rdipg tasilib prdcedire dgsceibagp oubxhnge (Ekunpl e 8)

for conpo 18 an I | gr rmate fo 5 thyl chloroformate. It is
pur 11 od By i ARsaRe X et 81 Rl TBlBowLns Sl ko g
recryst ahéthyiabt@matel ams Mafied bpcddti2zddorGrédeasoHHRVE( FAB) cal cd for

C25H29FN3C6S (MrH+) 518.1761, ~found 518.1763. Anal . calcd for
C25H, 8FN306S:Mp2388-23P:5 1§ (dsci SIRNS (FAB calqddfand:sHeg FNLOES avt+HY) 567.6%21, N,

[8( ééﬁzif)fgﬁ%ﬂﬁgﬁcg%%g rﬁlx{g]fcénl(cﬁg%r:ééhg%ﬁdé%eggﬁ%% ?%ilrl 5.66; N, 10.85. Found: C,

X4- t hi opyr.gg1145y40) pheawd] - 2- oxo- 1, 3- oxazol i di n-5-yl } et hyl ) acet am de,
Z-isoner (42). FO 00 OS++\ N1 PhCH2NHCN " THH NHAc 42 -34 WO
01/ 46185 PCT/ US00/ 32451 Conpound 42 is prepared according to the procedure
described in Exanple 18 by substituting conpound 15 (Exanple 8) for
conpound 18 and benzylisocyanate for nethylisocyanate. It is purified by
crystallization from MeOH M 238.5-239.5 C (dec); HRMS(FAB) cal cd for
C25H30FN405S (M+H+) 517.1921, 5 found 517.1927. Anal. calcd for
C25H29FN405S: C, 58.13; H, 5.66; N, 10.85. Found: C, 57.96; H, 5.80; N,

10. 90.
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-35 WD 01/ 46185 PCT/ US00/ 32451 CLAIMS 1. A conpound of formula | R B
A-CH2-W R3 5 or a pharnaceutically acceptable salt thereof wherein: Ais
a structure i, ii, iii, or iv 00O N\INI111 OO N1 Il IIl IV Bis R4
(CH2) (WP o1A6186CH2) J(b) 50r (CH2)n (c) -N Z 10 Wis NHCPERPRA/3251 - Y- het ;
povi ded that when Ais a structure iv, Wis not -Y-het; Xis 0, or S
provi de€ATdIS when X is O, B is not the subsection (b). Yis NH 0, or S
Zis S O)( =N R s 15 (a) H, (b) NH2, (c) NHCLl-4al kyl, (D)

C, _4al kyt , (%50’%?2 &Sloﬁé‘?{m”?a bo (f) oc1’ _4alkyl, -36 WD 01/ 46185

PCTI USOQ 32451 (g9) SCi _4alkyly R, O (h) (CH2)p C3-6¢cycl oal kyl ;

B@—A—CHZ—W
R3

I
5  or a pharmaceutically acceptable salt thereof wherein:

A Is a structure 1, 11, 111, Or 1V

O fo) 0]
N\
~ "0 \N 0 < 0 | (|)
[——K Y S ﬁi , C:1\
i i iii iv

Bis
R4 (CHg)p\
@ ~ 2
(CHp);
/7 N\
(b) —N z
AN / '
(CHo)n

o iy
z

10 W is NHC(=X)R,, or -Y-het; povided that when A is a structure iv, W is not —Y-het;
X is O, or S; provided that when X is O, B is not the subsection (b).
Y is NH, O, or §;
Z is S(=0)(=N-Rs);
R is
15 (a) H,
(b)  NH,,
() NHC, jalkyl,
(D)  Cj.aalkyl,
(e) Cs.salkenyl,

20 (f)  OC,.alkyl,
-36-



at each occurrence, alkyl or cycloalkyl in R is optionally substituted
with one or nore F, d or CN, 5 R2 and R3 are independently H F, d,
methyl or ethyl; R4 is H CH3, or F;, RS is (a) H (b) Cl-4alkyl, 10 (c)
C(=0) C1- wal tayae185( d) C(=0) OC1- 4al kyl, (e) C(=O NHR6, or FPECY/USPH/SHNHRG; R6
is H Cl-4al kyl, or phenyl; 15 at each occurrence, alkyl in R5 and R6 is
optional ly sistibdtedtkyMdrh one or nore halo, CN, NO2, phenyl, C3.6

cycl oal kyl 7, R7, O OR7, S(=OnR7, S(=0) m\R7R?,
Né?SO2R7y NR(%O ﬂ??) BNI-%?%&S i qO)?\IR?R? (NR7??7 0X0, (or) oxime; R7 is
H C 1-4alkybocuftend)8MRYl or c%@lo@ﬁlvﬁ%%@@ﬁ%gfaﬁ?g%stlﬂﬂﬁﬁ\\“th bite OPhbRMIdY

substituted with one of nore phenyl, C3.6 cycl oal Kyl, OR?,
C(=0) R7or @ =0 R7, C(=0) OR7; S(=0 nR7, S(=0 mM\R7R7, NR7SQ2R7, NR?SOZNR?R?,

NR7C( = R7 7R7 C-linked five- (5) nenbered

het et oa ‘%%ﬁﬂeW% efaxHﬁ§t§Z8598h€ ?@ cted from the group consisting
of oxygﬁpm}§qhqpbrpand nitrogen, or het is a Clinked six (6) nenbered 25
heteroaryl ring having 1-3 nitrogen atons; p is 0, 1, or 2; j is 1, 2, 3,
4, or 5RsprOV|ded that k and j taken together are 2, 3, 4 or 5 inis 0,
1, or 2; g) of; 3; and -~ in structure iii is ei ther a double bond or a
singl e bond 30 2 A conpound of fornmula I which is a conmpound of fornula
A -37 WO @)/ 46@8218ET/ USO0/ 32451 R2 OB NAO x ~~N Rl

10 (c) C(=0)C|.salkyl,
(d) C(=0)OC,4alkyl,
(e) C(=0O)NHRg, or
(H  C(=S)NHRe;
Rg is H, C|.salkyl, or phenyl;

15  at each occurrence, alkyl in Rs and Rg is optionally substituted with one or more halo, CN,
NO,, phenyl, Cs.¢ cycloalkyl, OR5, C(=0)R’, OC(=O)R7, C(=0)OR5, S(=0)mR17,
S(=0)mNR7R7, NR;SO:R7, NR;SO-NR7R7, NR/C(=0)R;, C(=0)NR;R7, NR;R7, oxo0. or
oxime;

R7 is H, C,_4alkyl, or phenyl;

20  ateach occurrence, phenyl is optionally substituted with one or more halo, CN, NO,,
phenyl, Cs¢cycloalkyl, OR5, C(=O)R7, OC(=0)R7, C(=0)OR7, S(=0)rR7, S(=0)NR7R7,
NR;SO,R7, NR7SO>NR;R7, NR;C(=0)R7, C(=O)NR-R7, or NR7R7;
het is a C-linked five- (5) membered heteroaryl ring having 1-4 heteroatoms selected from
the group consisting of oxygen, sulfur, and nitrogen, or het is a C-linked six (6) membered

25  heteroaryl ring having 1-3 nitrogen atoms;
pis0,1,0or2;
jis1,2,3,4, or 5; provided that k and j taken together are 2, 3, 4 or 5,
mis O, 1, or2;

30

2. A compound of formula I which is a compound of formula IA:
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R3 HIA 3. Acompound of claim2 wherein R, is Cl-4alkyl. 5 4. A
conpound of claim2 wherein R, is ethyl. 5. A conpound of claim2 wherein
R, is methyl. 6. A conmpound of claim2 wherein R, is C3.6cycloal kyl. 10 7.
A conpou®O 8f/46dBRi m 2 wherein R, is cyclopropyl. 8. A conffHRPOGR4R| ai m
2-7 wherein X is sulfur atom 15 9. A conpound of claim2-7 wherein X
oxygen atom 10. A conpound of mJaim8 yherein one of R2 and R3 is H the
other one is F. 11. A conpound D cIa|n19 wherein one of R and R3 is H,
the other one is F. 20 12. AB <’r> cldim8 wherein R4 is H 13. A
conmpound of claim9 wherein R4 i NA Bonmpound of claim8 wherein
structure Bis /-\ -NZ (CHZ)ﬁ mhereln Z is S(=0 (=NR5). 15. A conpound
of claim9 wherein structure Bis -38 WO 01/46185 PCT/ US00/ 32451 -\ -N
Z (CH2)n wherein Zis S(=0 (=NR5). . A conpound of claim8 wherein
structure B igcompéfdddftldim2 wherbigti)i CY\'f’tﬂlEﬁ' n g)' s S(=0 (=NR5) 17. A

p

conpound of claim8 wherein structure Bis

5 4. A compound of claim 2 wherein R, is ethyl.
5. A compound of claim 2 wherein R, is methyl.
6. A compound of claim 2 wherein R, is Cs.¢cycloalkyl.
10
7. A compound of claim 2 wherein R, is cyclopropyl.
8. A compound of claim 2-7 wherein X is sulfur atom.
15 0. A compound of claim 2-7 wherein X oxygen atom.
10. A compound of claim 8 wherein one of R; and Rj3 is H, the other one is F.
11. A compound of claim 9 wherein one of R; and Rz is H, the other one is F.
20
12. A compound of claim 8 wherein R, is H.
13. A compound of claim 9 wherein R, is H.
25 14, A compound of claim 8 wherein structure B is
—N\ /Z
(CHo),

wherein Z is S(=0)(=NR5s).

15. A compound of claim 9 wherein structure B is
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(CH2)~/ 10 wherein Z is S(=0 (=NR5). 18. A compound of claim 15-18 wherein
R5 is H 19. A conpound of claim15-18 wherein R5 is C 1-4al kyl, optionally
substituted with 15 OH, or C -aal kyl substituted with C(=0O) NHG -, al kyl
C(=0) NH2 VY 013#d#¥/| ; wherein the phenyl is optionally subHGWUSME2451t h OH,
met hyl , NO2, CF3, or CN. 20. A conpound of claim20 wherein R5 is CH3, or
ethyl. 21. A conpound of claim 20 wherein_R5 is Cl-aal kyl substituted with
phenyl wherein 20 the phenyl is oﬁfﬂpnalfy substituted with NO . 22. A
conpound of claim 15-18 wherein R5 is (€20 C1. 4al kyl , C(=0) OC1_4al kyl ,
C(=O NH,, or C(=0) NHC1-4al kyl. 25 23. A conpound of cIain123 wherein RS is
C( =0 NHoHBreipiZ iSSP NFSREICH3.  24. A conpound of claim 15-18 wherein R5 is
C(=0 CH3. 25. A conpound of ‘claim 15-18 wherein R5 is C(=0O OCCH3. -39 WO
01/ 46185 PCT/ USQQ 32451 26. A compound of claim2 which is (1) N ({
(59) - 3- [13: f | UOEOMPornk-dfElaMa-8 WherikisBacthre® is 4- t hi azi nan-4-yl ) phenyl] - 2- oxo-
1,3- oxazolidin-5 -yl } nethyl)ethanethioamde; 5 (2) N ({
(5S)-3-[3-fluoro-4-(1-imno- |-oxido;@EHs
4-t hi azi nan- 4-yl ) phenyl ] - 2- oxo- 1, 0xazo Zdln 5-yl
nethﬁl)propanethloanlde (3) N-({ (53?”@/’3 f1uoro-4-(1-imno- 1-oxido-1

t hi azi nan-4-yl ) phenyl ] - 2-oxo-1, 3- oxazolidin-5-yl
nethyl)cv@*@piﬁpéﬁé@hFEBﬂhioanide; (4) N-({ (59 -3-[3-fluoro-4-(1-imno-
- oxi dohexahydro- 1X4 -thl opyran-4-yl)phenyl]-2- 10 oxo- 1, 3-oxazolidin-5-yl
} methyl)acetam de (E)-isomer; (5) N-({ (5S5)-3-[3-fluoro-4-(1-im no-
- oxi dohepgahy df @opdundbofichiiaRywRedi-swhimhenyd | - 2- oxo- 1, 3- oxazol i di n-5-yl }
nethyl)ethanethloanlde (E)-i soner; (6) N—({ (5S) - 3- [3 fluoro-4-(1-imno-

- oxi dohexahydro-1 ?4-t hi opyran-4-yl) ] 2 oxo- 1, 3- oxazol i di n-5-yl }
met hyl ) pr opanet hi oami de (E)-isonmer5<15 (
(55)-3-[3-fl uoro-4-(1-imno- | -oxi ddfER hydro 1

?4-t hi opyr an- 4-yl ) phenyl ] -2- oxo-1, 3-oxazolidin-5-yl }

met hipl ) oyldrap Zop a@KFBBhi oam de (E)-isonmer; (8) N ({
(5S)-3-[3-fluoro-4-(1-imno- | -oxidohexahydro-1

?4-t hi opyran-4-yl)phenyl]-2- oxo-1, 3-oxazolidi n-5-yl }net hyl)acetam de

(2)-isonmy; (@)JOINF&l{nd(o'i@mxﬁ 153rd WHQER Ky i6 3.1 M no- | - oxi dohexahydro- 1
X4-t hi opyr an- 4 phenyl ] - 2-

19. A compound of claim 15-18 wherein Rs is C|.4alkyl, optionally substituted with
15 OH; or C.salkyl substituted with C(=O)NHC,.salkyl, C(=O)NH- or phenyl; wherein
the phenyl is optionally substituted with OH, methyl, NO,, CF;, or CN.
20. A compound of claim 20 wherein Rs is CHj3, or ethyl.

21. A compound of claim 20 wherein Rs is C;_salkyl substituted with phenyl wherein

20  the phenyl is optionally substituted with NO».

22. A compound of claim 15-18 wherein Rs is C(=0)C, 4alkyl, C(=0)OC,_salkyl,
C(=0O)NH,, or C(=O)NHC, salkyl.

25 23. A compound of claim 23 wherein Rs is C(=O)NHCHj3, or C(=O)NHCH,CH;.
24. A compound of claim 15-18 wherein Rs is C(=0)CH;.

25. A compound of claim 15-18 wherein Rs is C(=O)OCHs.
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20 oxo-1, 3-oxazolidin-5-yl } nethyl)ethanethioam de (Z)-isoner; (10) N ({
(58)-3-[3-fluoro-4-(1-imno- | -oxidohexahydro-1 k4

-t hi opyr an-4-yl ) phenyl | -2- oxo- 1,3 -oxazolidin-5 -yl }

met hyl ) pMspeIstdh oam de (2)-isomer; (11) N-({ (5S)-3-[3-f IRIYE308532461 i i no-

| - oxi dohexahydro-1 a, 4-thiopyran-4-yl)phenyl]-2- oxo-1, 3-oxazolidin-5-yl }
met hyl ) cycl opr opanet hi oam de (Z)-isomer; 25 (12) N-({ (5S)-3-[3-fluoro-4-]

1- (acet &lsl m IAOQ(SAH %%ﬁﬁﬁhﬁw%& X4-t hi opyr an- 4-

yl ] phenyl'] - 2- oX - 0xazo -yl '} nmethyl)acetam de, Z-isomer; (13)

N- ({ (55K 13- [ B-{{l(s®r Di3H1hdrof4vet-hiyiho 1 axido- 1xbmtdmlmmhy>dmeh>a] 4ﬁxbuo31yr an-4-
yl ] phenyl] - 2-oxo-1, 3-oxazol i di n-5-yl } methyl)propanet hi oam de, Z-isoner;
(14) N-( { (o%yzobidpesulimestayethangthiosstidsy| i mi no) 1- oxi dohexahydr o- 1

X4-1 | ]-2- d

ret hy1 ) B bpanct AT Gaii Gac0p-4 SoiERe Lodapt e pEefiesmpendf sop1 >
[1-(ethylim @Q)zolrdﬁ%ﬁ@o}h@(l@hxﬂdsmmbﬂ%ahhdapyr an 4-

yl ] phenyl ] - 2- oxo-1, 3-oxazol i di n-5-yl } methyl)propanet hi oam de, Z-isoner;

- 40 WO 03 4686 (P [%Gemz%lrlmme)omm{lk( ss)uasm[as Arylipbenyll2foxo-1,3-
1-[ (phenyl met h?%o?@duﬁ?%l metﬁ’o 9§l%ﬁroga elcm} X4 ?m opyr an-

4-yl ] phenyl ] - %% oxa %ropanet hi oam de, Z-isoner;

(17) N-(4) (5R-¢@s53 1[3 AQ61R=4 [- ﬂrnlh6a &h@&sékamwlm mlm}anlat%pﬂaﬂﬁxzahydro 1
X4- t hi opyr an- 4 yl'] phenyl]-2-o0xo-1, 3-oxazol idi n-5-yl
met HYl ) pr opamaotibarizglidings- leﬂiesfb'llﬁéﬁﬂetar(nﬁS)(E) isomer;

(5, LU L R SRS R gl gz

met hyl ) pr opangbhi QQHAz@ﬂdmZS i %Qﬁ%ﬂ)etfﬁﬂ&hlo%ﬁde (E)-isomer;
(5S)-3-[3-fluoro-4-(1-[ (et hoxycarbonyl )i m no] - 1- oxi dohexahydro-1 4_ 10

t hi opyr d6) 4- 3N I{rﬁﬁéh-%[}-ﬂzomx‘b(lllrﬁmoxlaqmﬁolmxnh)ﬁlrwlkﬁ ~thienyad-$yhopemét hi oani de,
Z-
N ( !{ (59 - 3- [@Xf’ﬂu%P%SaZéBh?T‘?'Ef‘( BHBRPERA BRI Fi911 19 no] - 1- oxi dohexahydr o-

| X4- st hicgpyr eyl 4-2r-GRod- 5 -
nmet hl§l ) p?)gpaﬁg'E ﬁ?%)'a%ﬁ?ﬁe Z- ?some? §x19?(§l§é&)9ﬂ1}"€;é()—?7\( tSHébp)}?r,an % yfl)lp}l}%ry(])] Y. 4-(1-{

[[(4-nit ropheamwl)hmm}ldmai bBnyilthﬂl)cmlnproparmcanbmhmt@hmda@dmnd_r
X4-t hi op ran

} et hyl P opahtl4 é%ﬁ%’ggﬁﬁél’mz“g f éfBWB?l ‘%?Z P ’iC*iJlJ(2 o- Ef&5§)l°@fff34fyll)38?‘l¥”4°
'éth[ (()Syr gﬁcir ;I”?]B?Lje?g?zi&mzimg2”%@?3%@{%@ gg%ﬁer} met hyl ) pr opanet hi oam de,
Z- 9 N-({(55)-3-[3-fluoro-4-(1-imino- 1-oxidohexahydro- VN -thiopyran-4-yl)phenyl}-2-
20 0x0-1,3-oxazolidin-5-yl } methyl)ethanethioamide (Z)-isomer;
(10)  N-({(55)-3-[3-fluoro-4-(1-imino- 1-oxidohexahydro-1 k4—thiopyran-4-y1)pher1yl]-2—
oxo-1,3-oxazolidin-5-yl }methyl)propanethioamide (Z)-isomer;
(11)  N-({(5S5)-3-[3-fluoro-4-(1-imino-1-oxidohexahydro-1 k4—thiopyran—4—yl)phenyl]—2—
ox0-1,3-oxazolidin-5-yl methyl)cyclopropanethioamide (Z)-isomer;
25 (12)  N-({(55)-3-[3-fluoro-4-[1-(acetylimino)- 1 -oxidohexahydro- 17\.4—thi0pyran—4—
yllphenyl]-2-oxo-1,3-0xazolidin-5-yl }methyl)acetamide, Z-isomer;
(13)  N-({(55)-3-[3-fluoro-4-[1-(methylimino)- 1-oxidohexahydro- 1k4—thiopyran—4-
yllphenyl]-2-oxo-1,3-oxazolidin-5-yl} methyl)propanethioamide, Z-isomer;
(14)  N-({(55)-3-[3-fluoro-4-[1-(acetylimino)-1-oxidohexahydro- 1 k4—thiopyran—4—
30 yl]phenyl]-2-oxo-1,3-0xazolidin-5-yl } methyl)propanéthioamide, Z-isomer;
(15)  N-({(55)-3-[3-fluoro-4-[1-(ethylimino)-1-oxidohexahydro-1 7»4—thiopyran-4—

yl]phenyl]-2-oxo-1,3-oxazolidin-5-yl } methyl)propanethioamide, Z-isomer;
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20 isomer; (23)

N-(((5S)-3-[3-fluoro-4-[1-[[ (am nocar bonyl ) nmet hyl ] i m no] - 1- oxi dohexahydr o- |
4- thiopyran-4-yl]phenyl]-2-oxo-1, 3-oxazol idin-5-yl }

net hyl ) pwepHAetssi oani de, Z- isoner; (24) N ({ PCT/US00/32451
(5S5)-3-[3-fluoro-4-[1-[(2- hydroxyet hyl )i m no] - 1- oxi dohexahydro-1 X4 25

t hi opyr am)4 )N {{ph®R3[3-fl@eroxbl 11[(Bhamybuahyldimia&- b} idehdxih)qro-dpiniebpyrammi de,
Z- isomer; S) - 3- -4-1 1-(nmeth |mno)1OX|d01X4

4-t hi azi nan- : ﬂhﬁ‘l[lpéﬁ%o%‘ % §8§<28“° '%XQE%FWY&PHO@H%} 0B

anet hi o de, ) 1 <+1- oxi do-1
gnethi < ?m aZ|Nna§ i\Ti g(ug}ﬁzr Br-((8- fﬁe@lm&%lﬁnko] r%%%ﬂé’hh%%%

1 3- oxazol i dlthﬂeﬁyryrh )lfyélphyd}]lbgﬂokoﬂrbpmehambi)yhnmafyil)@ﬁjpa(xaﬁl)oahdic[e( ¢5S)-3- {
3- fluoro 4-(1-1 (et hoxycar bonyl )i m no] - 1- oxi do-1 ), 4, 4-thiazi nan-4-

yl ) phenyl } #O§¥E- 1, 3- oxazol i di n-5-yl ) met hyl | propanet hi oani de: - 41 WO
01/ 4618 4

0L HO1801 TN 22 0u0l0280  MckloaBhndokunapyigino 71 pyisgioranyog 11

yl) phenyl }- Zhlomari4a4)@haz>¢] 2-aixo-13-yx Jzobdinyd- ynmtm)pm@ammammiz@am de ;
(29) N ({ (52 [3f|uoro4 [ 1- (rrethyllmno) oxidohexahydro-l

?4-t hi opyr ani#®™4 ] phenyl ] - 2- oxo- 1, 3- oxazol i di n-5-yl

met hyl) gygl o eg i

eSS s b ?“”Vﬁ%‘xhy‘%é“ﬁ PR 30991“&6{“‘ PSRy dr o- 1 ka-

t hi apyr an- 4- ylhl])pyremwyl)}pherﬁﬂbimd—133—oxzaz>bdimeﬁ 541—}Eiethyl)propanethloarmde Z-

yl)met hyl ] cycl opr opanecar bot hi oam de, Z-isomer; (31) N [((55)-3- {

3-f 1l uoro- 4-[ PGt hyl i mi no) - 1- oxi dohexahydr o- 1 X4-thi opyran-4- 10

yl I phen . L4 ghi_ pap de, E-
{ somer ’(%ds?z Ry e s B DB A - 1

X4- t hi opyr an-tiepyrhg ﬁlfyé)pybnyl ]-2-ox0-1,3-0xazolidin-5-yl}methyl)propanethioamide, Z-
}-2-o0x0-1, 3-oxazol i di n-5-yl ) met hyl | propanet hi oani de, E-isoner; (33)
N-[ ((5S) - 3-{ 3¥%or 0- 4- [ 1- [ [ ( phenyl met hoxy) car bnonyl ] i mi no] - 1- oxi dohexahydr

0- 35 1Xdnt hinapys90s- Pl{u]th@ [(4- henyl -
}-2-ox -%(1 3- oxg{)z(oﬁ dlfbn 5- y W“h( nlgggteg%)érgmoicarbon%e]1mmoor1 (34)

N ({(5S) - 3- [ xMoberabydrof i {ttll(obmnyll ﬁbpheoyld:ar(bmnw]ommmm}nd— oxi dohexahydr o-
L o Bl e oty Y1 ) e et de
(22) N-({(55)-3-[3-fluoro-4-[1- [(ammocarbonyl)lmmo]-l-oxidohexahydro-l?f—
thiopyran-4-yllphenyl]-2-oxo0-1,3-oxazolidin-5-yl }methyl)propanethioamide, Z-
20 1somer;
(23)  N-({(55)-3-[3-fluoro-4-[1-[[(aminocarbonyl)methyl}imino]-1-oxidohexahydro-1 A
thiopyran-4-yl]phenyl]-2-oxo0-1,3-oxazolidin-5-yl } methyl)propanethioamide, Z-
isomer;
(24)  N-({(55)-3-[3-fluoro-4-[1-[(2-hydroxyethyl)imino]-1-oxidohexahydro- 1 A%
25 thiopyran-4-yl]phenyl]-2-oxo-1,3-oxazolidin-5-yl } methyl)propanethioamide, Z-
isomer;
(25)  N-[((55)-3-{3-fluoro-4-[ 1-(methylimino)- 1-oxido- A4 4-thiazinan-4-yl]phenyl }-2-
0x0-1,3-oxazolidin-5-yl)methyl]propanethioamide;
(26)  N-[((55)-3-{3-fluoro-4-[ 1-(methylimino)-1-oxido-1 AL 4-thiazinan-4-yl]phenyl }-2-
30 oxo-1 ,3-oxazolidin—S-yl)methyl]cyclopropanecarbothioamide;
(27)  N-[((55)-3-{3-fluoro-4-(1-[(methoxycarbonyl)imino]-1-oxido-1 A, 4-thiazinan-4-
yD)phenyl}-2-oxo0-1,3-0xazolidin-5-yl)methyl]propanethioamide;
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(1) N({ (595)-3-[3-fluoro-4-(1-imno- | -oxido-1 k4,

4-t hi azi nan-4-yl ) phenyl ] -2-oxo-1, 3- oxazolidin-5-yl }

nmet hyl ) et hanet hi oam de; (2) N ({ (5S)-3-[3-fluoro-4-(1-imno- | -oxido-1
X4, 4-thive@ondaissl- yl ) phenyl ] - 2- oxo-1, 3- oxazolidin-5-yl } PCT/US00/32451

met hyl ) pr opanet hi oam de; 25 (3)

N(((595)@8y [ SNi[K(ﬁS}—G—{Q-qu’bﬂb—m(mqerhetbtxxydmr-bﬂ)%ﬂ)lmmo] 1 ox1d0 114, 4-thiazinan-4-

4-t hi azi nan- 4-yl) | ]-2- - _oxazol i di n- 5-

met hyl ) cycl op¥! &?ﬁﬁggg@aﬂ ﬁ? ‘é@m 0P mgth] CQ’S‘SV"B”F@@P%?W‘QC {1-imino- |
- oxi dohexghy .[4- n 3- pdin-5-yl }
met hyl )eéﬁgngﬁﬁ;{% a[g QJ&&?)s{gﬁglFﬁly{kgnpﬂel g’ilh?lgeé)a?gﬁf%uf Iﬂgzg 09%4( 1-imno-
| - oxi dohexahyyd]pheﬁyl/]\%ﬁohl Spyazviidéh-§y) jpieeim cleldpropBnecarbothioamide, Z-

0X0- 1, 3-oxazol i di n-5-yl } met hyl ) propanet hi oam de (Z)-isoner; or (6) N( {
(5S) -B-[3-f | USPBES- (1-i mi no- | - oxi dohexahydr o- 1

A 4-thio a - Vi 4

met hyl ) cyc “fomé(’é’ﬁe? ﬂ?%dr%} %é[ gw?té%%%r%%%l“%&ofb"%}é‘ﬁ?‘aﬂ%ﬂrfﬂ%ob/ 32451

28. A corrpounmlapfyrm@cynplﬂenmu:bxm-s tdRazdldifi-5(5S) - 3-[ 3-fl uoro-4-|

1-(methylim nog@l oxi dohexahydr o-1 X4-t hi opyr an- 4-

yl ] phenyl ]-2-¥ et@yécygﬁngiqﬂapgiafpo\f, IQPIPIdﬁE%W")eﬁT opanet hi oam de, Z-isoner; 5
2) N S f h

Xathy ongit L AT o ER oSt phaRghAL T PRlache B HRP YRR ks

met hyd ) pr opandigheagliidexo-Z3imapmidin-5{3)mdthi{cyclopropanecarbothioamide, E-

(5S)-3-[3-fluoro-4-(1-[(methoxycarbonyl)im no]-1-oxi dohexahydro-1 k 4

t hi opyr an- 4- y¥9Bfenyl | - 2- oxo- 1, 3- oxazol i di n-5-yl '} met hyl ) propanet hi oani de,

[Zi ( I4$(r)"rr;3 3Qbhgﬁﬁ()55£\l3-( %(m%gn[y—?(i‘r!: ME‘?D&‘) 1(95)({{180% }éc#{odk“-tlliopyran-4_

[y am no] car - oxXl

X4-t hi opyr an- diipHephplhenytd-1.3- m@olﬂdl&SQX}mZ@hylﬁjrﬂpﬁeMﬂloa}rmde E-isomer;
met hyl ) pr gpanet hi oam de, Z-i some -3-[3-1l 0- 4-

1- (met hy$3Pi ndyl@ ozl éoﬂf&{%ﬁy[ar[gpéewimﬁqh%m%r ﬁor%ylhmmo] 1 Sxachexaliydro-
yl'] phenyl ] - 2- Wothgoé%ra Xéﬁ?ﬁf}ﬂeﬂ&ﬂ T 1,}3 6’5&&9}3{&1%CSY%IB&B%’&'&&%E?%QBBQW de,

Z- 15 isomer;
N-[((5S)-3- {3e1f| uor o- 4-[ 1-[ (et hoxycar bonyI )| m no] 1- oxi dohexahydr o- | X4-

thlopyran4yl 2- 0x0- 1, 3-oxazolid
yl) met hy$ &ycﬂ\LEr(gﬂa?ﬁé%EPS& ﬁ.<ba{i[ﬁbarézy1§nmgmﬁwnylimm -1 Rxidohetabadior cl ai m 2
e 12 R Bl A Ay
met hyl ) pr opanet hi oam de. Z i somer;
20 27. A compound of claim 2 which is
(D N-({(55)-3-[3-fluoro-4-(1-imino-1-oxido- 11", 4-thiazinan-4-yl)phenyl]-2-oxo-1,3-
oxazolidin-5-yl }methyl)ethanethioamide;
2) N-({(55)-3-[3-fluoro-4-(1-imino-1-oxido-1A", 4-thiazinan-4-yl)phenyl]-2-oxo-1,3-
oxazolidin-5-yl }methyl)propanethioamide;
25 (3) N-({(55)-3-[3-fluoro-4-(1-imino-1-oxido- 11", 4-thiazinan-4-yl)phenyl}-2-oxo-1,3-
oxazolidin-5-yl}methyl)cyclopropanecarbothioamide;
4 N-({(55)-3-[3-fluoro-4-(1-imino-1-oxidohexahydro- 1 k4—thiopyran-4—yl)phenyl]—2-
ox0-1,3-oxazolidin-5-yl }methyl)ethanethioamide (Z)-isomer;
&) N-({(55)-3-[3-fluoro-4-(1-imino-1-oxidohexahydro-1 7»4—thiopyran—4—yl)phenyl]—2-
30 0x0-1,3-oxazolidin-5-yl }methyl)propanethioamide (Z)—isomer; or
(6) N-({(55)-3-[3-fluoro-4-(1-imino-1-oxidohexahydro-1 l4—thiopyran—4-yl)phenyl]—2—

oxo-1,3-oxazolidin-5-yl }methyl)cyclopropanethioamide (Z)-isomer.
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(2) N({ (59)-3-[3-Fluoro-4-[I-(ethylimno)-1-oxidohexahydro-1

X4-t hi opyran-4- yl]phenyl]-2-oxo-1, 3-oxazolidin-5-yl }

nmet hyl ) pr opanet hi oam de, Z-isomer; 25 (3)

N- ({(5S) W8 §136R5u0r 0- 4- ( 1- {[ (et hyl ani no) car bonyl ] i mi no} - PCARIMYBERBhydr o-
1 X4-thiopyran-4-yl)phenyl]-2-oxo-1, 3-oxazolidin-5-yl

met hyl ) p8.opanetomppand declaizn 2 wdiaheis; (4) N-[((5S)-3- { 3-Fluoro-4-]

1- (et hyl i m no)-1-oxido-1 X, 4, 4-thi azi nan-4-yl ] phenyl } -2-

ox0- 1, 3¢gxaz®l-({di9)- §f3yﬂ1)dfei4hw(}r&rtmﬁﬂﬁb)hl@Qﬂbﬂ@eah%ro&@t (tﬁhb h4(5S) - 3- {
3Fluoro 4-1 1-(nethylimno)-1-oxido-1 x,4,4-thiazinan-4 thenyl -2-

oxo- 1, 3- oxaz(zsllpféﬁnbiu -9%or hét%wab@%ﬁdb}%@hﬂéﬁapmtmmﬁ? d%lSOInSU Use of a

conmpoun 0 & h facturjng of

mod G nds 1 or ket Peafenrtoreimind Dosopdiendf Bl Sotes

PCTI USOQ' 3245iphedd] 2Tb>a) usexafol i@ ﬁﬁemﬂ%r@pﬁe&ﬂd)zdm@@rmméﬂﬁr .of formula |
is adm nistered orall parenterally, transdermally. or topically in a

phar macébt i cl-({¢xhpb ﬂ‘llQm -4-@ 3l (mythexyraebany ) ghiapnl 3@ 1dshexabydrosHi d conmpound
is adm nistered in ty of from 5 0 about. 100, ng/ kg of
body wei ght | Sp st HRENDE §ro e itiner Py br P ot 2

adm ni st er edidothegn anmount of from about 1 to about 50 ng/kg of body
wei ght/day. 10 34. A use for treatl ng mcrobial infections of claim30

wher@i n(Dhe MNfERDrbRB-Flyorks-hl- [[Eﬂ aieropbenylaminodcarenyllominod eat i ng ni cr obi al
i nfections of _cl 3 rel ection ection. 15 36. A
phar maceut i cgf(ﬁgg?rpng (Qrf)l ont}(l:18 PO sﬁﬂ% S“Yé%?rﬁ) %ldfgfaz(?, g’i m 1 and a
phar maceut i cgj mt@qwaaahﬁ,aﬁ@der Z8kome’. A conmpound of claim 1l wherein
structure i, or iii is NO or 20 -44
(5 N-({(55)-3-[3-fluoro-4-{1-(methylimino)- 1—0x1dohexahydro-17\ -thiopyran-4-
yllphenyl]-2-ox0-1,3-oxazolidin-5-yl }methyl)cyclopropanecarbothioamide, Z-
15 1somer; or
(6) N-[((55)-3-{3-fluoro-4-[1-[(methoxycarbonyl)imino]-1-oxidohexahydro-1 Al
thiopyran-4-yl]phenyl}-2-oxo-1,3-oxazolidin-5-

ybhmethyl]cyclopropanecarbothioamide, Z-isomer.

20 29. A compund of claim 2 which is
¢)) N-({(55)-3-[3-Fluoro-4-[1-(methylimino)-1-oxidohexahydro- 1 7»4—thiopyran-4—
yllphenyl]}-2-oxo0-1,3-0xazolidin-5-yl }methyl)propanethioamide, Z-isomer;
2) N-({(55)-3-[3-Fluoro-4-[1-(ethylimino)-1-oxidohexahydro- 1 7»4—thiopyran-4-
yl]phenyl]-2-oxo-1,3-oxazolidin-5-yl }methyl)propanethioamide, Z-isomer;

25 (3) N-({(55)-3-[3-Fluoro-4-(1-{ [(methylamino)carbonyl]imino }-1-oxidohexahydro-
1?ﬁthiopyran-4-yl)phenyl]-2—ox0- 1,3-oxazolidin-5-yl } methyl)propanethioamide, Z-
isomer;

4 N-[((55)-3-{3-Fluoro-4-[1-(methylimino)-1-oxido-1 k4,4—thiazinan-4—yl]phenyl }-2-
oxo0-1,3-oxazolidin-5-yl)methyl]propanethioamide; or

30 (5 N-[((55)-3-{3-Fluoro-4-[ 1-(methylimino)-1-oxido-1 7»4,4—thiazinan-4—yl]phenyl }-2-

oxo-1,3-oxazolidin-5-yl)methyl]cyclopropanecarbothioamide.

30. Use of a compound of formula I, as shown in Claim 1, for the manufacturing of

medicinals for the treatment of microbial infections.
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31. The use of claim 30 wherein said compound of formula I is administered orally,

parenterally, transdermally. or topically in a pharmaceutical composition.

32. The use of claim 30 wherein said compound is administered in an amount of from

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

33. The use of claim 30 wherein said compound is administered in an amount of from

about 1 to about 50 mg/kg of body weight/day.

34, A use for treating microbial infections of claim 30 wherein the infection is skin

infection.

35. A use for treating microbial infections of claim 30 wherein the infection is eye

infection.

36. A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier.

37. A compound of claim | wherein structure i, or iii is

N\
~ 0
or

5
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