1 JUN 2004 OXAZCLI DI NONES HAVI NG A SULFOXI M NE FUNCTI ONALI TY AND THEI R Lﬁﬁ
AS ANTI M CROBI AL AGENTS FI ELD OF THE | NVENTI ON s The present inventi 01J1|J b
rel ates to novel oxazolidinones which have a sulfoximne functionality and
their preparations. These conpounds have potent activities against G am

posi tive apfACORMRESAY NEVWA%UL@OXWQOQE\JHEAMWENEIRCMQQJFIG
oxazol i di none antibacterial aggRig@repRANAENTSYNt hetic class of

antimcrobials wth potent activity agai nst a nunber of human and

veteri nary pat hogens, includi ngslEGhany pegi INveNaenqQbi ¢ bacteria such as
mul ti ply-resistant staphyl ococci and streptococci, anaerobic organi snms
such as bact er oildgyesand iroicoger icdite s pertlesazadiinas shiddivorgalsmne such
as Mycobact er | t uber cul osi s and %cobacterl maV| um 15 However,

oxazol i di HBH%?“g}é EI‘P?FBE?P%PO% SErCRMPOH RISV PRt ativyicy g1y Gratel

agai nst a gmvgaﬁﬁﬁ;ae{ga%h?/eebﬁegémsns Thus, the use of these

oxazol i d| terial agents is |i mted to infectious states due to
Gram positive bacteria. Accordingly, it is anong the objects of the
present invention to provide pharmaceutical conmpounds whi ch have broader
antibacterial activity incl EWR@&'%QR/TH?IH &NEONaer obi ¢ 20

Gram negati ve ani sns,. W e now di scover ed g 5 t he oxafol 1di ngla?s of

the pr¥sent in r&ﬁ%ﬂllélﬂaw‘eﬁgl’awﬁ%a BT AL BV eLRmiRAUE Gla53,0% Apnyiere

gr am negat RRH verl BNZAY
cat arr hal I@Y}%ﬁ%%%d&%@ﬁ%\ﬁ%ﬁga@ggﬁésﬁ Zh{Sé(lﬁjPaepéeArlt 5, 68 792 d| sc% oses

subst i t ut eGraoxpasitivg: senabit Ibacazmmalcbmamﬂmpiynmﬂantumphwuocml amd stiepricoaa) s.
PCT Internati onal Publication WD 98/54161 di scl oses oxazol i d| none
ant i bact eranagrobis GEPANMSTRRGICHAS hagtpioies ARG RIPSdimnerishang agid-fast oreapiymsnt

>, 968, 962 %ntggf@cégyc i3 }M%QQJ&I(P Ogﬁdggg€tgpuni§%ba%88 di scl oses 30

phenyloxazo nes aV|n ered heterocyclic rings.

U S. Patent 5, 95awsad4, @a&ﬁllmﬁa&stgbﬁarﬁllljao fxEdEnBran dntabiiénl 1@ wefakkRveldi none
useful as antibacticals. PCT publications, WO 99/64416, W99/64417, and WD
00/ 21960 cHE8EiRsEObip SR RISHEsNY al I therse plithessoxpteliBaetcer i al

agents. | antlgiaé]tenal Zzaggn s 2960184 to infectious 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 thiocarbony! functionality.
U.S. Patem 5,968,962 and PCT International Publication WO 99/29688 discloses
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 SUMVARY OF THE | NVENTI ON The present invention providesialt 200
conpound of forrmula | Rz A-CH2-WI1 or a pharnaceutically acceptable salt

;[ 2 elr e?;) W?g; el_ rl\llp)cz'lA plt‘%ﬁ% Wétﬂﬁ( I%Iqu_ dwloglash'ﬂ&a%%lﬁnegu Cle' I as an@o% (l}lﬁp 10 B

povi ded thak.phen A is a structure iv, Wis not -Y-het; 15X|s 0, or §
provi ded that when X is 0, Bis not the subsection (b). Yis NH 0, or S
Zis S(=O(=N-R5); R is (a) H 2 .. JUN 2001 (b) NHerr], (c)

(o) SLerr]alkyl . or () (O SPMyATRY ﬁﬁ%@“@%@ A eraion,
al kyl oL cycl Oalmlprés@nﬁnvérﬁlog%&6\95‘&'aJé’o;ﬁﬁbtﬁﬁﬁ'o?%rﬁﬁlé"‘lth one or nore F, d
R,

Ry

I
or a pharmaceutically acceptable salt thereof wherein:

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

O 0 O
, L—L. , ﬁk- , N\ ;
i ii iii iv
10
Bis
(CHz)p\
(a)
(CH2)|
7N\
(b} - N\ /Z
(CHz)y,

© —l;b
Z

W is NHC(=X)R, or —Y-het; povided that when A is a structure iv, W is not —Y-het;
15 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);
Riis
(a) H,



or CN; 10 R2 and R3 are independently H F, d, nethyl or ethyl; R4 is H,
CHerr], or F;, R5is (a) H (b) Cl-4alkyl, 15 (c) C(=0O) Cl.4al kyl, -(d)UN 2004
C(=0 Ot _4dalkyl, (e) C(=ONHR6, or (f) C(=S)NHR6; R6 is H, C 1.4alkyl, or
phenyl; 20 at ez.gh og&frrence, alkyl in RS and R6 is optionally substituted
with one or roréPhal , €N, N2, phenyl, C3-6 cycloal kyl, OR7, C(=0) R7,
OoC(= OR7, C(=0O,QR7, P@(qugp@]: S(=0 M\R7R7, NR7SQ2R7, NR7SO2NR7R7,

NR7C( =0 R7, C(:é) NR7R7, NR7 7/, oxo, or oxime; R7 is H, Cl-4alkyl, or
phenyl; 25 at eddéh odtualkehce, phenyl is optionally substituted with one or
nore hal o, CN, NO2, henyl , C3-6cycloal kyl, OR7, C(=O R7, OC(=0 R7,

C(=0) OR7, S(=0) nRY7, §Em@kﬁNFk7R7, NR7SQ2R7, NR7SO2NR7R7, NR7C(=0 R7,

C(=0O) NR{R7, or I}I?R?; @et li? a Clinked five- (5) nenbered heteroaryl ring
havi ng 1-4 heter at on- k8t ed from the group consisting of oxygen,

sul fur, and nitrgpen,sOraigl ots a Clinked six (6) membered 30 heteroaryl
ring having 1-3 nitrogen atons; pis 0, 1, or 2; j is 1, 2, 3, 4, or 5
provi ded that p(and j(CGHakenccydeslkdr are 2, 3, 4 or 5 mis 0, 1,or 2;

-3
1 RN 2004 nis 2 or 3; and ----- i.n structure iii Is .either doubl d
or a singl & gmccuqrwcgnggﬂé}r Cé%lﬁ%lgfl,mt#és BP‘é%’é‘ﬂ%/ SF‘?‘is\t/lgur%?l ‘c’fhthg’fl%g[ %P gevﬁ es:
a pharnaceqﬁi | conposition conprising a conpound of fornmula | or a
pharmaceuticall’y acceptable salt thereof, and a pharnaceutically acceptable
carrieryy 5 R, ddtRade imdepéndeatly HQFgChmeptod iot Ethgl;m crobi al infections in
humans or other warm Dbl ooded animals by adm nistering to the subject in
need a therRpelti@h pyFeffective amount of a conpound of formula | or a
phar rraceuti]gsg.llsl y acceptable salt thereof, and a nmethod for treating

‘gram negati m crobial infections in humans or other warm
| @ H
(b)  Ciaalkyl,
15 (c) C(=0)C,.4alkyl,

(d) C(=0)O0C, salkyl,
(e)  C(=0O)NHRs, or
(), ~ C(=S)NHRg

Rs is H, C;4alkyl, or phenyl;

20  at each occurrence, alkyl in Rs and R is optionally substituted with one or more halo, CN,
NO,, phenyl, C35cycloalkyl, OR7, C(=0)R’, OC(=0)R7, C(=0)OR3, ${(=0)mR7,
S(=0)mNR7R7, NR7SO;R7, NR7SO,NR;R7, NR7C(=0)R7, C(=0)NR7R7, NR7R7, 0x0, OF
oxime;

R; is H, C,alkyl, or phenyl,

25 at each occurrence, phenyl is optionally substituted with one or more halo, CN, NO,,
phenyl, C3¢cycloalkyl, OR, C(=0)R’, OC(=0)R7, C(=0)OR7, S(=0)mR7, S(=0)nNR7R7,
NR;SO-R7, NR7SO;NR7R7, NR7C(=O)R7, C(=0)NR7R7, 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

30  heteroaryl ring having 1-3 nitrogen atoms;
pis0,1,0r2;
jis 1, 2,3, 4, or 5; provided that p and j taken together are 2,3,40r5;

misQ, I,or2;



bl ooded animal s by adm nistering to the subject in need a therapeutical |
ef fective anount 10 of a conpound of fornmula | or a pharnaceuti call y1 JL‘*ZW
acceptabl e salt thereof. The invention also provides sone novel

i nternmedi at e : ces T’ ; nmpounds of
formula 1. "ESE‘?‘%P%E%E(%E C&f %ﬁégﬁ% &%—E%‘S’ﬁ\w uI\lI)'Il'JI; %B\Incpglgé)'ﬁ}{l\ée]g?gﬁ?ow ng
definitions are [Wagcthetizbes sthephaemiiseentios alsolpeavideshe term al kyl, al kenyl ,

etc. refer to both straight and branched groups, but reference to an
i ndi vi dual radi @athasmadeubieal comppsifion eABPELRS d@ﬁwowrfﬂeofsfpmvlgmor ghain

radi cal, a, branched, chain | suc ically
referred td’hweﬁ%‘?agéfﬁcﬁetpm %ﬁ‘t[gﬁ[teoc)]aniaplhou acgtwrag grdbg%bgeg&?é% 'hi ng

moi etieg is indiGaL@dd by reaflng gRinebboftideBi IHEI ﬂag:ctlbﬁas i Hiin T o ARG e MRAanficl M
nunber of carbon atons in the noiety, i.e., the prefix C 1 indicates a

nmoi ety of thkendedtasigeds by idhimidtéreng totthgaibjéct in neediicherapowisally ¢ffestive ppeunt
Thus, for exanple, Cl.7_ al ki‘/aeI refers to alah%I of 83“ ohsev arbon at ons,
i ncl usi ve. ofggomprHnd phfosmu 198 AP hREN3ACHETAY (RGPt o) ?'@P? rono (Br),

or iodo (1). 25 Th h%&rfgptrerﬁﬁh ?IG%UIVE%% fah Ytecdond i BARE &S ot raeat vl

ring having 1- 4% (teroatoms fromt e group consisting of oxygen,

sul fur, anchsddet @8R Aals BY adﬁmmst&uag toGhd bubed isheed(Ahempethiznkiylefietior amopht
ring havi ng 1-3 nitrogen atons. Exanples of "het" include pyridine,

t hi ophette, dfarcampopyd aﬁmrmulqdwruamm@eugcmbwﬁcwable sliihesegl| | 4- pyri dyl ,

2-pyrimdinyl, rim rlmdlnb

pyri dazinyl, 3- 3{}%2"?[}}10“ OcB{Sv'ggﬁ L PV 18] %EEXM gazol ¥(+CESS§S thd aezugffu
3-i 50xaz0l Yor pAphn PXAAROMls oPfdrmanazol yl . 3-pyrazol yl, 4 pyrazol yl,

5- pyrazol yl, E 8xazo|y , 4-oxazolyl, 4-oxo- 2-oxazolyl, 5- oxazol yl,

1,2, 3- oxathlazole 1, 2, 3-oxadi azol e, 1, 2, 4-oxadi azole, 1,2,5- oxadi azol e,

1, 3, 4- oxadi azol e, 2- th| az 1 sot hi azole, 4

4 1 UN 7004 i sot hi azol eP %gyﬁ%gﬁrégsgﬁgﬁ% éfi#ﬁggﬁhpé&/ 2-thi enyl,
hienyl, 2- pyrf@g %)IHO é’ffn%c?ﬂswe’suseﬂslﬁ'ﬂé%ro%e)ﬂvxse‘&l‘ek&%& rrol yl,

sopyrrolyl |azo | -oxi de, 1,2, 4-oxadiazol -3-yl,
4- oxadi azol 'thytlcnnﬁikyk,(}ﬂldnn?i &rcoxedeti ta both Brayght add Brasched adlllﬁzblllt— 3- yI

3-t

5-1i

1,2,

1,2,4th|ad|azol yl, 30x0124th|ad|a ol éﬁ]dfthla azolCl ]yl
2- 0x0- 1, 3, 4requrxfaut‘a%|m%wglpal radical sueh 35 {PEORY) gm@saceslo y ifie;sraighi, ica
1,2,

5-i

t hi

1,

2,3, 4-tetaz SR © BLiAg Qbatificadry eﬁ%@t@zolyl and
sot hi azo‘i‘@ﬁaﬁc}féé%fnlg%g |azo¥$e,ls%ro@§-2 i E gé@é (I:n))/’r or 5-nethyl-1, 3, 4-
hi adi azol - 2-yl , Thd b @B @tdhﬂﬂmxcnioﬂyﬁnoﬁshhﬁmmbau-obmalrmlg moieties is indicated by

2, 4- hi In | refer h n or an s.. Th n f th
di t hi azol one. Manma efers to human o a'g&'%bona?oﬁﬁpt%n%’oﬁet?, t he

pr esent 20 nveprefiasesigaatingtbe Minimuim padmar oy tHEbe

i.e., the prefix C;; indicates a moiety of the integer “i” to the integer “j”" carbon atoms,
inciusive. 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-ox0-2-imidazolyi, 2-imidazolyl, 4-imidazolyl, 3-isoxazolyl, 4-is-
oxazolyl, 5-isoxazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-oxazolyl, 4-oxazolyl, 4-0xo0-
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-

-4 -



10 |1 UPAC or CAS nonencl ature system Abbreviations which are well kng\q/n I‘JOZU[}!.
one of ordinary skill in the art may be used (e.g. "Ph" for phenyl, "NQ“
for nethyl, "Et" for ethyl, "h" for hour or hours and "rt" for room

tenper at ur e); bl 4. { VR4S 2LhRhGE 3RGLAY, 5 bR :
substi t uent sl,smgﬁg&rhhﬁngsgg?&ggéé% E)Jrn??IBI {Slst?ét i'on gr’lﬁy; etwéy%gg ﬁg’t xcllﬁd%
ot her def i nesopyadolyds4-opatrigr, Svisdbpielyli 1,Bj3nokehiandd- 1 -dGde, driyéoxidiazot-Beyl,
radi cal s and substituents. Specifically, al k’éldx denotes bath straight an

d
branched gr oupd;oxadiazelet-gh Srive-1.d4axadiapelr vk & 4-Hiafliazal-3si ch? 4<thiadiagplg -

mb Iy 1h i.ght. ' i cal d i h
T sopr opy |~ et 50 ekt Frbafily e 31 BBy SRELS M LSETSL AF" 20
be met hyls, Q?iﬁﬁ’dm-?rt] @md-ﬁriahgpﬂfygn}d,3,4hetrraabl-518@,qf-mﬁzysly4, SR6thb),4-and their

i someric forms 20 thereof. Specifically, C2 al kenyl can be vinyl,

propenyl , alibythiazéyt ans/3-jsotmazdlylel .B.4i-onadiadote, 4faxond thidmsliopk or &3neghyl-1.3,4-
cycl oal kyl can cyc|] opropyl, cyclobutyl,. cyclopentyl,.cyclphexyl, and their
i soneric fortﬁ@df%B’Ir'gﬂL thiaza] EP‘?’icic?’é/'éTtt}‘@tryaGP]erri ]sé(’éfdr’@iﬁzﬁﬁ’é'ei i as defined
above. 25 A specji.i i Hafur atom A specific value for Xis
oxygen atom A sﬂgggﬁ?ﬁfgéfg}gltég{]?%? °§1‘“§‘W§ SC[ err]lalkyl. A nore specific val ue
for RL is methyl TDhe &nmdunds f hp@edskhtdnvetion afeogenBthlly aamyd hojordipy te thd0 A
specific value for RL is NH err]. A specific value for R2 and R3 are

i ndepend¥ént | JWRAG pr EASmasmpeneiatyre sysiemeAblyevipgonsivhind agg el awni9ongof ¢ hem

is H the other ong.is EF.___A cifl aldye 1oSrH etg} e -
JUN 2006 A s%fgg’iaﬁ Sifl Iy @8 af‘o’Pgﬁ"e‘ﬁsrejﬁ?'é' g &I’rophé‘:c fi%levgﬁ%%f lfiisf?‘séh’h’
Ci [ err] al kyl «h”GBt h&irdr hyuswha tHt dradomittR urd). specific value for RS is
CH err], or ethyl. A specific value for R5 is Cl4dal kyl substituted with

C(=0 NHC1_4al kyl , SprcifiGang(prefeNefl aplups lisied pedewifprradighlgesubsiitupms | and canges,| ks |
S105L L1 12 4 BASEY b 45 o e W En PR P et
substi tujed %é& BherwhdivsLed BubshifieRRenyl is optionally substituted with
N 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;.s alkyl can
be methyl, ethyl, propyl, isopropyl, butyl, iso-butyl, sec-butyl, and their isomeric forms
20  thereof. -

Specifically, Cy4 alkenyl can be vinyl, propenyl, allyl, butenyl, and their isomeric
forms thereof; C3.¢ 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 C4alkyl.
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 R3 are independently H or F.
A specific value for R; and Rj are that one of them is H, the other one is F.

A specific value for Ry is H or CHs.



10 A specific value for RS is C(=O NH2, or C(=0) NHC 4al kyl. A specif

value for R5 is C(=0O NHCH3, or C(=0 NHCH2CH3. A specific value for RB L 2004
C(=0O Cl.al kyl. A specific value for R5 is C(=O CH3. A specific value for R5
is C(=00C .alkyl. 15 A specific value for R5 is C(=0 OCH3. A specific

val ue for het isAsmtt'mah&—@@rRsiiSstazol 5-yl, 1,2, 4-oxadiazol -3-yl,

i sot hi azol - 3-yl t hi,adl azo 2 th| | . The
preferred comourfé§peﬁf i Yfdu ’t"éi{érﬁ H?\J}Sﬁt‘fpi‘r?“ﬁye @é%%z e”rlgll% structure i,
ii, or iii has %sﬁ&iﬂ&ﬂlu&MfMS%CﬁE'&r&tm| ow. 20 1A 0 i ONill o Mre
preferred conpounds of the presént inventi'on are the conpounds of formula O

NAO X ~N Rt H | A sgoifkhedee fub RalisCeqation sipuiteted enb G=0)0E0 1 alkyl, or
(S)-configuration according to the Cahn Ingol d-Prel og nonmencl ature system
It will Be dpgfeHated by those skilled in the art that conpounds of the

present inventi ony c1fhca%‘?ucaﬂ)?' rjlg)&a ﬂ%}g}n sﬁ@étit&@@m}hgﬂﬂ ‘p&rélﬁ%@ﬁrﬁq i

Optl cal | Yy active an racem c present I nv 1'on encorrpasses any

racemc, 6 - uamaljmugm{hegm,m@lj meagmlveg, CRybo@Eri c, or stereoi soneric
form or mxture thereof, of a conpound of the invention. Exanples of the

present inventi onA apesifiq datuefor Rs3s¥s- gk sppsitbated avith phiepyligbareis thegphenylas
4-t hi azi nan- 4- yl%J heng t}-‘ffé Ol)fiﬁ? #3 5 oxazolidin-5-yl )
met hyl ) et han‘%ﬂnﬁf‘ ttiedy Wi NP2 '55) - 32 3- FI uor o- 4- (1% ni no- I - oxi do- 1X4,
4-t hi azi pan- 4-yl )R@ﬁ]&Yﬂi vzﬁu@ﬁﬁ‘[@(mgcg% %'&U@—@)NHChalky]
met hyl ) propanet hi oa ) Fl uoro-4-(1-im no-I|-oxido-1X4,
4-t hi azi nan-4-yl )@hpmﬂiq valuo iR, 1§C(=9(BMCEHJ¢I(H—Q)N}ICH2CH3
met hyl ) cycl opro anecar bot hi oam _de;
yhyey prop A specific value for Rs 15 C(=0)Cjsalkyl.
A specific value for Rs is C(=O)CHa.
A specific value for Rs is C(=0)OC,4alkyl.
15 A specific value for Rs is C(=0)OCHa.
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 1, ii,

or iii has an optical configuration below:

20
More preferred compounds of the present invention are the compounds of formula
[A:
R, o
B N)'LO A
LN
Ra H
1A
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,



10 (4)

N-({(5S)-3-[3-Fluoro-4-(1-imno-I-oxi dohexahydro-I| X4-thi opyr an-4-yl )phé%i/mf'
- 2- oxo-1, 3-oxazol i din-5-yl }methyl )acetani de (E)-isomer; (5)

N ({(5S)-3-[3-Fluoro-4-(1-imno-I-oxi dohexahydro-1_ ?

4-t hi opyr an-optigal)ypaasiyg] rputpmemoorlst@wmmq form. g pixtyre thereof, of a compound of
methyl)ethar{ﬁthlo mde (E)-isoner; (6) N ({

(5S)-3-[3-Fl 1ol aeiy ﬂ“inl i mno-1-oxi dohexahydro 1 X4-thiopyran-4-yl)phenyl]-2-

15 oxo-1, 3- oxazolg é—dﬁtth,tegeﬂt),weﬁQ@m%hl oam de (E)-isoner; (7) N ({
(59S) - 3- [3 Fl uor o- 4- i mno-1 -oxi dohexahydro- 1,

A. 4-t hi opyr dh} 4- yI‘IJ)(mSé'}}W B-Fuoro-4-(1-imino-1-oxido- 1A%, 4-thjazinan-4-yl)phenyi}-2-oxo-1,3-
oxo-1, 3-oxazol i di n- 5- yI } et hyl ﬁ(:l opropanecar bot hi oam de (E)-isomer; (8)
N- ({(5S) 53-[ 3- FI (Regelidip-p-yl MinathyDeBaReiBABRINY dr o- | X4- t hi opyr an- 4- yI ) pheny ]

- 2- 1, 3 I thy t Z
N—({?)S(g) 3- [ %(g ey ?1[g Fl&%‘%“{wo&ﬁ% §r%26>?aﬁ§ér6)41%E?[§§éﬁyﬁ%hgﬁgllle) PRehvi ] -
2- oxo-1, 3- oxazold,ghgh(ﬁn.ijy]}m@ﬁ&hﬂ@gﬁg@ameoam de (Z)-isomer; (10) N-({
(5S)-3-[3-Fluoro-4-(1-imno- |-0xiIdohexahydro-1?

4-t hi opyr an-(3) y| ) SHetHS) ]3 (3- Floom-4]:(Brxmna-zletbmdhm?uﬁfiyﬂhla}anan 4-yl)phenyl]-2-oxo-1,3-
nmet hyl ) pr opanet hi oam de (Z)-isoner;

N-({(5S)-3-[3-Fl uas«aéoladlmﬁ YIMBIYF)QW?HBP@,@%QW@a@dG

4-t hi opyr.an yl) b3
oxo-1, 3- z(g | d.lﬁ@&ﬁ%n@tﬂwff@g br%lrn Sda%"e‘?%‘.‘%‘%hrﬁdé" 1% Z hlopgr yl)F ‘_’&}Y”n@({
(5S)- 3- [3 Fl uor o- éx({lilcfx%i&!dihﬁ@lﬁ%rh%t)@étﬂﬂb@@h‘s&h&l ? 4 thl opyr an- 4-
yl ] phenyl ] - 2- oxo- 1, 3- oxazol i di n-5-yl nmet hyl ) acet am d; ) -1 somer; 13)

I\T ]( 4&1 5S) - | ]3 [2 () FI uan(gem@a[sleﬂgomw (rﬂmmp-lle:udomhbychw%rﬁnomém ftgil)@bw -
en 0XO0- Xazolldin | 0am de | soner
{14')0 N—{{ (5S) - 3-PXgr lsgnfaﬁaaohﬁl{l 51&%&@%6‘%#%5“?"6‘?@iSBB’ﬁéxahydro 1

X4-t hi opyr an ) ah Ath ayohenylla-
1 phenyl 1 - 200 N-ACRAR Tpre-iming; ozt ef?h%oarh°%“?ﬂz-%>so%%yr%

(195) 15 oxo-1,3-oxazolidin- S-yl}methyl)propancthloarmdc (E)-isomer;

N- (4(5S) - 3-[ 3- Fl uor o- - [1-(ethylimno)-i-oxidohexahydrg-1?4-thi op%*.
yl ] phenyl ] - 2(Txo- N (3(&55}@:6%%0:@4&(I,rummrﬂemgiplmabwméﬁmt@amrw Yz
-7 N 2001 (16) N

- [ (phenyl et hyl )i(”f-é ig‘["@!‘%‘k‘?‘&éﬁ@iﬁlﬁ% YYeloRRIPIRFRY Piggmide (E)-isomer,

1
4-yl| ] phenyl Bl R e 4 T ;
( 137/)] b ‘(9”%/ ]((3% OXQQ(%)@(%QE@FM(F it inbCRbRMbA X apRB R Niiaa iR 4-F)phesaTrer
1-[ (3- phenyl pr 0pyb:)d-mmmiazahmmsammmmwmmma isomer;

t hi - 4- h -2-0X0- i, lidin-5-y .

o) Chopatith b SRR B Pt Ea Aot bp KRR b b od shoppaprigiipheay} 2

[1§<Ze : mllogg]r g(l’)l) Zag/Bg‘g?(@]n‘lfﬁral]z-gg&%iﬁo%h’gﬁ@%@o &E'ﬁ amide (F‘,?'lsotnhw ) pr opanet hi oani d
N ({59 - 8 o e T P e Ry aro: T
oxo-1,3-oxazolidin-5 -yl}mcthyi)propanethloannde (Z)-isomer;
(1)  N-({(55)-3-[3-Fluoro-4-(1-imino-1-oxidohexahydro-1A 4_thiopyran-4-yl)phenyl]-2-
25 oxo-1,3-oxazolidin-5-yl jmethyl)cyclopropanethioamide (Z)-isomer;
(12)  N-({(55)-3-[3-Fluoro-4-[ 1-(acetylimino)- 1-oxidohexahydro-1 A*-thiopyran-4-
yllphenyl]-2-oxo-1,3-oxazolidin-5-yl }methyl)acetamide, (Z)-isomer;
(13)  N-({(55)-3-[3-Fluoro-4-[1-(methylimino)-1 -oxidohexahydro-l14—thiopyran—4—
yllphenyl]-2-oxo-1,3-oxazolidin-5-yl }methyl)propanethioamide, Z-isomer,
30 (14)  N-({(55)-3-[3-Fluoro-4-[1-(acetylimino)-1-oxidohexahydro-1 l4-thiopyran—4-
yllphenyl]-2-oxo-1,3-0xazolidin-5-yl }methyl)propanethioamide, Z-isomer;
(15)  N-({(55)-3-[3-Fluoro-4-[1-(ethylimino)-1-oxidohexahydro-1 A*-thiopyran-4-

yl]phenyl}-2-oxo-1,3-oxazolidin-5-yl Jmethyl)propanethioamide, Z-isomer;
-7-
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t hi opyran-4-yl)phenyl]-2-oxo-1, 3-oxazol i di n-5-yl } net hyl ) pr opanet hi oam de | 7004
Z- isoner; (20)

N ({(5S)- 3- [ 3- Fl uoro- 4- a [él (et hoxycar bonyl%rreth yl]im no;1 - oxi d?@exah ydr o-
| X4- t hi opyr@f} 4-N1(j (éﬁb yiB{Flgeredol 13l (pheayipeshyldiming- | -pyidohexahydro-1A"-thiopyran-

met hyl ) pr opanet hi .
N-(((5S)-3-[3-Fl Raitls ?H%(?T?B%W%Ibdﬁéﬁy‘%l TRy BPoRrRhiormide; fdsomen

1Yot byl ) briopine: b oot . Frgrd RSyl prop it ol ARG oo,

1-[ (am nocar bonylthid;synﬁ}4~§tlila)e|nglltmeooah,y6faxgiol)ﬂ43 5- yl}methyl)propanethloamxde Z-

t hi opyran-4-yl ] phenyl]-2-o0xo-1, 3-oxazol i di n-5-yl }met hyl ) pr opanet hi oam de,

Z- 20 i sdnmer: (23§°'NF‘({
0G5S T BHASH AL BRY s Eelmenoas gl Xe.

(58)-3-[3-FI (fjf
t hi opyran- 4 pheﬁy

n
u
Z- isomer; (24) N 3t Boteh 192061 3- oxazohdm 5-ylymethyl)propanethioamide, Z-
1-[(2- hydr oxyet hyl )i mfo%(%anl {(l)ip goﬂgxahydro 4 25 i YUPIoP

XO0- i

t hi opyran- 4-yl | phiesyésd, - 2- oxo- i, 3- oxazol i di n- 5- yI } met hyl ) pr opanet hi oam de,
Z- isoner;

N-[ ((5S)-3- {@9;E| RHEOH)-P1I3 (FraemyA-{ Inf(mshoxyeaebeny)iminol-lrexidohesahydioy - phenyl

5 Fuor ol [ 1 (Ot S P SRS Ay Db 2
oxo- 1, 3-oxazol i di igoﬁeryl ) met hyl ] cycl opr opanecar bot hi oam de; (27)

((5S)-3-{3-Fluoro- 4- (1-[ (et hoxycar bonyl )i mi no] - 1- oxi do- 1X4,
hi azi nan-&0) y| Neles)H3-[3-Fluoro-4-(1-[[(ethoxycarbonyl)methyl]imino]-1 oxldohcxahydro 1A%

N- [
4-1

2- oxo0- 1, 3-oxazol i di n- 5- net anet a 8.1 JUN 2904.(2
%\I— [((5S)-3-{3-Fl u@HQPNEFﬂc‘ﬁ{% &b’@éﬁ) o‘HW‘)t’]ﬂ ‘ﬂP%ﬁ?‘_’PﬁH&YPBB’PW‘ foarhide, )
4-thiazinan-4- yl)phenyl }
- 2-o0xo- |, 3-oxazol I di n-5-yl ) met hyl ] cycl opr opanecar bot hi oami de ; (29)
N-(((5S) 13- [ @IF uNF(Q(%B [B~Kloedohd( §- m{(ﬂeﬂlmbhergfk)admhdwbmﬂhnuﬂo }21-
t hi opyran-4- yl]phenyl]-2-o0x0;1, 3-oxazol i din-5-y

met hyl ) cycl opr op@ﬁé@@rxbb!dﬂpdénﬂuépﬂ@‘45fllp§'6%é]’2 O("301) 3-xppligino3. ¢

-Fluoro-4-[ 1- [( car bo ngl. |dohexahydro 1 h4
hi opyr an-4-yl | ph ﬂ)y}' ?Pgﬁqx'f%@lna&gz% n 5-

I') met hyl ] cyglogpr RAdY doﬁfﬁmmﬁlﬁél idohexahydro-14°*-
((58)-3-{?2% u%@qﬁg?ﬁg?hyl |ﬂ1ﬁ%§rj| oXi g())lhexa y(?rx:) ol)e(ﬁ tyhfoopyran 4-

0 yl ] phenyl } - 2- ostielyrééyilpbériyili-BroSe-t | 3-onzhlidineS yl Jopthyhprersaebisriidn i de,

20 1SOmer;

Z\<f—!‘wW—’|

I'II'H—‘

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

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

25 thiopyran-4-yljphenyl}-2-oxo-1,3-oxazolidin-5-yl }methyl)propanethicamide, Z-
isomer;

(25)  N-[((55)-3-{3-Fluoro-4-[1-(methylimino)-1-oxido- 1A% 4-thiazinan-4-yl]phenyl}-2-
0x0-1,3-0xazolidin-5-yh)methyl]propanethioamide;

(26)  N-[({5%)-3-{3-Fluoro-4-[1-(methylimino)-1-oxido-1 A* 4-thiazinan-4-yl]phenyl}-2-

30 ox0-1,3-oxazolidin-5-yl)methyl]cyclopropanecarbothioamide;

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

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



(7))

i somer; (32) _ "

[ ((5S)-3-{3-Fluoro-4-[1-(nmethylimno)-1-oxi dohexahydro-1714-t hi opy'rhr*b‘ﬁznm‘
] phenyl }-2-o0xo-1, 3-oxazolidin-5-yl)nmethyl]propanet hi oam de, E-isoner;

3)

[(

(5S) - 3- {(38F| UNH{E55)-3-13 HliqrbreirilH itmethox yoactartybiminio) il rixidd- 14° dsthidgonenahy dr
2~ oxo- 1. 3. oxas O IR BIy b eyt clidia-Svethyloyglgnigpancegibobiggmide :
N-({(59)-3-] | ugr, G zyl amd.ng) carbonyl 1 i m = 11 ahydr o-
1714-thi opyr(g%f4ﬁ$I(fgﬁje%j?%@}ggoml,&gg} g’g‘g‘f’m%@}‘g}‘ iﬂ}%rr?é% ﬁ;‘i gd;ﬁ?ﬁ de,
Z-isonmer. The folljphehylP22xBaNES %alH-bel inkehylepRbadpafétatiotdospidaegls of
the present 20 invention. Al of the starting materials are prepared by
procedur és descritbaden,n t hese schenmes or by procedures that would be well

the Schemes @pe 24 HER Fud uareiturl e yeaR BTN - e B RpBARIT ST o i o
i nvention can be t%‘??@%ﬁﬁ}ﬁ%ﬁ?ﬂgﬁq-gwﬁ9'6’9&28?%“%‘ nore of the Schenes

di scussed bel ow. material cou be obtained either by one of

a 25 number of ag ildyelopydplahesetsotbibaideeZrsdmerel y by resolution froma
racem c m xture. In schene | the starting materials of 1-a can be prepared

accordi ng td3ihe PrHESHIr BsFlugesé(ltmgthyhming:1-peidebaxaByded ArdnopyrapdT
I nt ti | Publ.jcati WO 98/ 54161, d of 1-a i | | d.t
e ST 0 P8 Sl 2 BRSBTS

from about 40C t g gheut 70C to provide conpound 1-b. 30 Conpound 1-b can be
al kyl ated by the reaction with al dehydes or ketones and formc acid using
Leuckar t - Val (3aph N+[(BSF BB Flesrod-pl-feethgiminiop - exddatiek atodso-1 &' -thiapyrated-1- ¢
(R = derr]alkyl). Anillustration of this nethod for the rrﬁé;h | ation of
compound 1-b is Yiphepylhdoxa !l Praxgepidinsnylingthyliprepyictuesmide f7d0Mesn. 1 n an

| t ti h by Seop - i . ¢ _
R L
triethyl gl ane anmﬁﬂh;(;ﬂy%t@?ﬁﬂsangl JaB-bflo- 136 2azbNdines -y dg] hcetanido B Boirent

source of fornmal dehyde for I's reaction and al dehydes protected as
acetal s can al so &we enpl oyed. Solvents such as tol uene, dichloronethane,

ol vent, | n e+ GRSH P EbHupsates QbR ERT AP BB R R

illustrated in Exf\xﬂg%@ﬁﬂﬁ?%eg.guéﬁ-gfélngf?(la%ﬁ&mssaﬂi}ﬁle&yt)u&%m@,@-isgmups

can al so be enpl oy tion as ustrated by the use of ethyl
gl yoxal ate i n Exal folR&ing Jéhenes descripe epaprephratiorn &f omgpoangd &f thaprebent

reduced to an al cohol with |ithium borohydride (Exan%lge é‘%)ﬁ .or .cogverted
to an antde WvemrianrAthpfithe sipstingmatetipls 2 preparod Py piosedyrrs deshuRedndbestn rs

is Cl.4 al kyéch%HlQ? H‘ ﬁ)%t%gcﬂesl\émt%édld BE WllHn¥n t53fe BFoﬂma"ﬂlf 5&H iIPMrganic

chemistry. The variables used in the Schemes are as defined below or as in the claims.

Zos7

o

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 1-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’ = Cy.4alkyl). 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



enpl oying an ami ne protecting group such as benzyl oxycar bonyl or 00
tert-butyl oxycarbonyl that can subsequently be renoved. O her corrpouhcjg'
wherein R5 is substituted al kyl can be obtained with appropriate

modi fications of this reductive alkylation procedure. The acetam de 1-c is
hydr ol yzed t akyladors arcomppondphirbatilre(R' = H) isllowed yel resetivish e aldelydgdird in a

sol vent such, as nethanal at the.reflux te rature. Acyl ation of. the am ne
W appr opkdtaRc Ratey et pad Siuicoactle piT PO R afYe Mt i Bhieh (SR
triethyl am ngRo@YhARSof thEs reSQIInSHRANEN DL GRORAENEs dcefals SR é{m&erﬁ?lﬁ?ecﬁs
CHerr](err], THE or preferably MeOH and ‘tenperatures of 24C to the

refl ux tenpeSavemteswh dsheluemd, dishtoramethand, {IAH, end preferably acgantitsilorwith

Preparations of other thiocarbonyl conpounds 1-e _ar escri bed in PCT
| nt er nat i bnalemperapyrps.idspending Aptisselygnism thopaneg Oﬁ'loﬁég@fgrc%é‘ﬁ?se%'- Jggl‘ﬁay be

converted t O %H?é’lﬁlﬁils 'Jed n:’\%%zls}n@ngf L§ Mgddxéfﬁr@@d& %g’ %rﬁll%Hp fu Qﬁoﬁzﬂ%roups can

sul f oxi m ne ni &'r ogen. eact car acl ori des or

anhydri des i f1s6Bé ¥@ployed UihisABadiiohi adiiNGtrated dytiRapRrdftetiyd glyox aaredn ER afplero.
about 24-100C provide the corresponding acyl derivatives (RS is (=0 (err]
al kyl ). Car bBhetster paepatechintibigreixamplej gan Pp sedvsed sipoienhed wethrl By berobidrdeas

sol vent can so bhe.used 25 as illustrated for.acetic anhydride.,n acetic
acid in Pr ep?ﬁ%pgﬁz‘éorégf%%ﬁeﬁé?éga_ ‘?@h ar&fnzof)}t&iy‘ifoﬁﬁjfgﬁanégg 2[b)?epar ed
by the react CoRpoRidshuiferéiR R4S CH) atiyl ibsRBfealy Rl SoaNMlkyl &4H W SHi@ne@bes | n
pyridine at 0OC to 100C. In addition; 4-(dinethylam no)pyridine can be used

to catal yze thplymgantamine asotédting grouptsech anbdhzglopyerticnyl ot kyt-buiylesyrathmayl
o 0 B o e e BB BB e Bl e
ol vent for PRee o A ol B e
Y The reactions of 4o (R 1o th viih Sodl tm cyanat e of coaum i noyanat o
in aceti &5 acreidan a salyent syelepmethapolias ety feamerpiurer Arylatipp SEINeHoRIRS YA (o
anine 1-d magongifs PLFREHEs Rl aionily FEBNIRAE felhylhofe PERT G "

car boxyl i ¢ agbilespohdifg cempourdl k! Seives ehar BECKCL, A HKE br preterytdyn McH andl
sodi um cyanate in an acetic acid solution. Conpounds of fornula |I wherein B
i s the 5 subsepergnres of 24%ntcibe pefbixdrmgenatare plethaselverisira pyiaklg ker thinsastion.

e LS SR oS hond o L LGS RS R
i 11 ustrabgs phgddieRWeldspss 18, YPHRORN Shyafogenei-8Mhysel conVhreedStbabinpognd 1-f
material 2-a can be prepared according to the procedures described in U.S.
Pat ent 10 5, 966, @dRjonEldhinttired patupsomtheRulbfbkicsng oitrogen. OB YIRS With ¢agboxylic
' nternati Onalaciﬁ%mgri%%g i)? thydrides in solvents such as pyridine at a temperature in a range from
about 24-100°C provide the corresponding acyl derivatives (Rs is C(=0)C4 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
(Rs is Cy.4 alkyl) are prepared by warming 1-¢ (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 1-e (R’ is H) with sodium cyanate or sodium thiocyanate in acetic acid at

- 10 -



WD 98/54161. In this series the sulfoxides can be either cis or transthB,
the benzene ring attachnent. The reaction of -conpounds 2-a with 1 JCN 200k
O nesi tyl enesul fonyl hydroxyl amine (MSH) proceeds with retention of the
sul f oxi de stereochem stry in the products 2-b. This reaction is usually

carried out atempepiterin g esnse e peodt A4 Lolathous 1QUER Fes hammrparaind Az
ohlor) de- SUREMRTLLFaFY SURhd, FENGTE | FACo AR B fpinens
prepared by @giaatdsi@ch 6PERBEIR aamohnm(dﬁueapenkmmoab@nﬁammmwi isdeydnu@t aNes
such as carboxylic acid anhydri des, kyl chloroformates, alkyl
i socyanat es aiirs oginare inyanaetic aoid srjetiore Casipgunds of fornmied WheGHERES thed N- </
e e e G o Bl SR s ol o
3 1-d RZ2 0 gyfoxides. The sulfoxides can be prepared according to the procedure disclosed in US
patent 5,952,324.
Scheme I illustrates the preparation of compounds of 2-e and 2-f. The starting
material 2-a can be prepared according to the procedures described in U.S. Patent
10 5,968,962, PCT International Publication WO 99/29688 and PCT International Publication
WO 98/54161.In this series the sulfoxides can be either cis or trans to the benzene ring
attachment. The reaction of compounds 2-a with O-mesitylenesulfonylhydroxylamine
(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 L. Compounds 2-¢ 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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~s JN RSN, (CH2}n S 11 A--CH2NHCGR, i-e i-c 1 JUN 2004 SCHEME Il 1 The

phar maceut i cal conpositions of this invention may be prepared by conbﬁdpﬁémﬁ
t he conpounds of forrmula I of this invention with a solid or liquid
pharmaceutically acceptable carrier and, optionally, wth pharmaceutically
acceptabl e adjuvants and exci pi ent enpl ﬁ§3%tandard and conventi onal
techni ques. Solid formconpositions include 5 powlers, tablets, dispersible
granul es, capsul es, cachets and suppositories. A solid carrier can be at

| east one substance whichzmay al so function as a d|Iu§nt flavoring agent,
sol ubilizer, |ubricant s oendlng agent, binder, tabl &g d|$|ntegrat|ng
agent, and encapsgddti R LA ¢fRAL: Sablid caﬁgfgk§ decargResi um

car bonat e, nagnesiunu F arate/ talc, sugar, HINGE T p d%xtrln
starch, gelatin, celluld5irg naterlals | ow nel ting ﬁ&xh 10 cocoa butter

and the like. Liquid forn1conpesitions i ncl ude sol utions, 'suspensions and
enmul si ons. For exanple, there may be provi ded sol utions of t he conpounds of
this invention dissolved in water and water-propyl ene blycol and

wat er - pol yet hyl ene gl ycol systens, optionally containing suitable
conventional coloring agents, flavoring agents, stabilizers and thickening
agents. 15 Preferably, thempharmaceutical conposition Rs provided enpl oyi ng

conventi onal techanqgs\in ?ﬁ:t dosage forn1coo:arn\ng S ectlve or

appropriate anounts 8§ ths 8—CegNrpoRrent , &ﬁﬁ& i sN nPHiFs of
fornula | according' té( ention. The quantlt@Hﬁf AC |ve conponent,
that is the conpound of forﬁmla | according to this |n9en§|on in the
phar maceuti cal conposition and9unit dosage formthereof may be 20 varied
or adjusted wi dely dependi ng upor the particul ar application, the potency
of the particular conmpound and thegdesired concentration. Generally, the
quantity of active conponent will range between 0.5%to 90% by wei ght of
the conposition. In therapeutic use for greating, or combating, bacterial
infections in warm bl ooded aninmg}s, the *sanpounds ors phar maceut i cal
conpositions thereof will be adm nisSt emed et ik — &gmlcally,
transdernmal |l y, and/or parenteramﬂy ﬁ@Hﬁ.d ge to obtain and maintain a

-12 -



concentration, that is, an amount, or blood-Ievel of active conponent .
the animal undergoing treatnment which will be antibacterially effectlvéd7mﬁ
General ly, such antibacterially effective amount of dosage of active
conmponent will be in the range of about 0.1 to about 100, nore preferably
about 1.0 to about 50 ng/ kg of body weiSIHEMEII It is to be 30 understood
that the dosages nmay vary dependi ng upon the requirenents of the patient,
the severity of the bacterial infection being treated, and the particul ar
conpound being used. Also, it is to be understood that the initial dosage
adm ni stered may @gmlnmr:ased beyond the above upper level in order to
rapidly achieygd t he o.@ gvel or the initial dosage -14 | JUN
2004 may be snal ‘han e opti nun1and the daily dosage nay be
progressively incredded durj.ng the course of treatnent depending on the
particul ar situation. IF3deS|red, the daily dose may al so be divided into
mul tiple doses for admnigtration, e.g., two to four tinmes per day. 5 The
conmpounds of fornula | according to this invention are adm nistered

parenterally, e. (cHly, Rnf@ctlon for exanple, by intravenous injection or
by ot her parentQu I 3 t of aﬁgl |§trat|on Phar maceuti cal conpositions
for parenteralH ? Wi generally contain a pharnmaceutically

accept abl e anount o jhe onpound according to fornmula | as a soluble salt

(acid addition salt or bdse ghlt) dissolved in a pharmaceutically 10
acceptable liquid carrierjsuch as, for exanple, water-for-injection and a
buffer to provide a suitably buffered isotonic solution, for exanple,
havi ng a pH of abo 3. Ry & Suitable buffering agents include, for

exanpl e, trlsodlﬁ>e¢3 o?" yhat e, sodi um bi carbonate, sodiumcitrate,

N- et hyl gl ucagiy AHdNIRCH — argi nine to nane but a few
representative buff 2 igents. The conpounds according to formla
generally will be 15 disfelvedfin the carrier in an anmount sufficient to
provi de a pharnaceutlcall¥ acceptable injectable concentration in the
range of about 1 ng/m about 400 ng/m of solution. The resulting

| i qui d pharmaceutical congosition will be adm nistered so as to obtain the
above- nentiongd ?MHQ agterially effective ampunt of dosage. The conpounds
of formula I acﬁg di S cpv@nt i on are advant ageously adm ni stered
orally in sol®Y™ angei,f qui 20 dosage forms. The oxazol i di none
antibacterial agents “of &hi s jgvention have useful activity against a
vari ety of organisns. Theyin vitro activity of conmpounds of this invention
can be assessed by stand&rd testing procedures such as the determ nation
of m nimuminhibitory congentration (MC) by agar dilution as described in

" Approved Stan ardex btthodis for 2% Dilution Antim crobial Susceptibility
Tests for Bact Tha @ heepbital ly", 3rd. ed.,
]

CH.Y:
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published 1993 by the National Conmittee for Cinical Laboratory Standard
Vil l anova, Pennsylvania, USA. The activity of conmpounds of this inve t,;;J%ZUM
agai nst St aphyl ococcus aureus, Staphylococcus epidermdis,

Ent er ococcusfaeci um Streptococcus pneunoni ae, Streptococcus pyogenes,

Ent er ococcusf aecdltiephaivhacanatdl gompositionsedfithis amyenion may|bganensecd ky coprpiningwn

in Table 1. - 1 U"1" 1.7004.v' TABLE | .Antibacterial. Activity M.ni

:5 Ehi b:v}':zry A curreads SEZOC?‘&F%I]‘&/‘ FIERURR AL SgRd SR iahat VI‘E%ﬁﬁl\E/l‘@ﬁ&m 0 H NE
AE NCAT 1 51l O 250, :

510, 25 0. 50 SEptaioodrg it ety SR BRAThEC NI ackiobld i taRsaad kxdpient

90. 50. 125 0.cathl@ifg 2520 add EQhen@&naD1stnia6es. 2. form composions include

0.50. 250. 2540. 5 1 12810.51162 8 1310.5 10.250.2580.5 2 1410.5 10.250. 2540.5
2 1521 16. 5Pougersptapless, dispersiie geagules. capsipes, E%Y%Stfﬁ"é fupPOfones; gt ééﬁ’o Egrery

1910.5 10. 25(: f %é%g Iegsqgj}le Jséﬂs@ﬁnjce Z\bh%&lom%) a.l%é f191ct?i§§9|s Qggu&%?ﬁﬁ%?méég&t25

solubilizer, lubricant, suspending agent, binder, tablet disintegrating agent, and
encapsulating agent. Inert solid carriers include magnesium carbonate, magnesium stearate,
talc, sugar, lactose, pectin, dextrin, starch, gelatin, cellulosic materials, low meiting wax,

10 cocoa butter, and the like. Liquid form compositions include solutions, suspensions and
emulsions. For example, there may be provided solutions of the compounds of this
invention dissolved in water and water-propylene glycol and water-polyethylene glycol
systems, optionally containing suitable conventional coloring agents, flavoring agents,
stabilizers and thickening agents.

15 Preferably, the pharmaceutical composition is provided employing conventional
techniques in unit dosage form containing effective or appropriate amounts of the active
component, that is, the compounds of formula I according to this invention.

The quantity of active component, that is the compound of formula I according to
this invention, in the pharmaceutical composition and unit dosage form thereof may be

20  varied or adjusted widely depending upon the particular application, the potency of the
particular compound and 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 -



222.05 0.50.1250.540.5 2 2322 10.250.540.5 4 2420.5 10.250.541 4 2529'15!1“4 2004
10. 250. 541 4 2620.5 10.250.540.5 2 2720.5 0.50.1250.540.5 8 2820.5 g

10. 250. 541 2 2910.5 10.250.540.5 2 3010.5 0.50.1250.540.5 0.5 3121 20.5181

4 3241 20.5182 8 3382 411644 16 34162 412324 16 PREP 1164 412168 8 PREP
2162 412322 BaPRERMSIG2hahliBd 6gtiRuh ahdlth€ GO doxaddRinESbe p‘mgp'asiatliydm:rdased
N(((5S)-3-[3-Flupro-4-(l-imno- | -oxido- | A 4, 4-thiazi -4- ,

yl ) phenyl | - zaiawt ¢ soyseoldrsamentslependingonthe pagtichlassifation) T'gé]%t_fféékemﬂiy NO

VI F>7---/1 " Oy - : N\ D :
(9 N [[3- ﬂ@ﬁ%&@?_%‘&% Hf‘% i %'F&negi@yﬁyggggﬁﬁlf@ 585 two o four times per

oxazol i di nyl §ayet hyl ] acet am de, (conpound 1, prepared according to the
procedure described in W95/07271, Exanple 3) (1.01 g, 2.73 mmol) and
sodi um azi de (0. 38be canpoungppf formpia Iagerdingtto Ahpinvgntienpgadadnipteredynder

LTOSET, 4 B 9 Bl ASRIE oD b O B
and treat ed, rqhiQR\WadRitibitdti oW PRErm2@Butlta) cARFhsRIAY I6 APMérd ¥ministration will
generally contain a pharmaceutically acceptable amount of the compound according to
formula I as a soluble salt (acid addition salt or base salt) dissolved in a pharmaceutically
10 acceptable liquid carrier such as, for example, water-for-injection and a buffer to provide a
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 pharmaceuticaily acceptable
injectable concentration in the range of about 1 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 |
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.

- 15 -



sodi um hydroxide to raise the pHto 10.5-11.0. This mxture is diluted with
enough water to give a solution which is extracted with CHC [err] Thé JU% 20l
extract is dried (Na2SO4) and concentrated. Chronatography of the residue
on silica gel with mxtures of MeOH CHC13 containing 2-3% MeCOH gave 691 ny
of the product. Crystallization of this material from 15 acetone-hexane
gave conpound 2. np 165-166C, HRVS (FAB%l-Acgilég for CL6H22FN404S ( M+H+)

385. 1346, found 385.1352. Anal. Calcd for H21FN404S: C, 49.99; H, 5.51;

N, 14.57. Found: C, aAQiiBdsteridriAchvRP Mibimurfl I bitdy &Rmcadti20dn Zug/mL)

N-(((5S)-3-[3-Fluoro-4-(1-acetylimno-1-oxido-1A4, 4-thiazin
yl ) phenyl ] -[2Exxde 1, 3A8RaZol $EHIN-|5-EAE |re$ENE ) hotRYahi deHoﬁ)NQ-, 0. EF‘WN‘ \MgAF
S Lill", H HNac ﬂc YT am@sws A 27 eld 8920t | oS p 3 52218, 25 A7)
in acetic dcid!(1.|m)! urde®nitlrogén, i s92freht &d5with dcet}c dnhydride
(55 [err]L,[ 0.B8 nmol], epP23t lamilent] t & at §28 (DACY fok 2% 66/ hours
and concentlratéd iin vhcua. €82% onmt Mapfhy 036 the %28si Huelon kilica el itH
3% MeOH CHO [érr]l gae tlhe Aroduct fwhikh il's recrystallided fromMpHth
give 68 ny lof ¥ @ Agd0 Qler |- 27 1] JUN 20b4 dp 209 & 224 o0& HRVS 2
(FAB) cal cd_fof ClSHISENAOSEIBMelyOn27| 1428 1¢ 828a Uo7 21458 Mol cafed
for CL8H23ANAOMS. IC_ 50 80 025 5, 4S5 N 18252 | pO2ag. 1 6@ g2l (P55 hg.ay
13.12. Preparation 3 IN (I (@53 (%5l LoP3o4 i O plu 8 nel 193 oxi do-t
X4, 4-thiazjnab-4| nyl]- 2l oxo-1.B-ckize i%‘.ﬂ 5l "J} rrpt hg's)a:etag“:ﬂ; d
(8) 0 0. "Lal3 1 0.5 i 0.25 25 8 .
14 1 0.5 1 0.25 0.25 4 05 2
15 2 1 1 0.5 0.5 8 1 2
16 2 i 1 0.25 0.5 >64 i 2
17 2 2 2 0.5 1 >64 i 2
18 2 1 1 0.25 0.5 8 1 4
19 1 0.5 I 0.25 0.25 2 2
20 2 1 1 4 16 8 1 4
21 0.5 0.25 025 <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 1 0.25 05 4 0.5 4
24 2 0.5 1 0.25 0.5 4 1 4
25 2 0.5 1 0.25 0.5 4 1 4
26 2 0.5 1 0.25 05 4 0.5 2
27 2 0.5 0.5 0.125 05 4 0.5 8
28 2 0.5 1 0.25 05 4 1 2
29 1 0.5 0.25 05 4 0.5 2
30 1 05 0.5 0.125 05 4 05 0.5
31 2 1 2 0.5 1 8 1 4
32 4 1 2 0.5 1 8 2 8
33 8 2 4 1 1 64 4 16
34 16 2 4 1 2 32 4 16
PREP 1 16 4 4 1 2 16 8 8
PREP 2 16 2 4 1 2 32 2 8
PREP 3 16 2 4 1 2 16 4 8
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HCHO O NNOSN HN \S~ HHCOOH// V ~ f CH3N NHAc 2 8 Astirredh ....”1.‘
m xture of 2 (230 ng, 0.60 nmol), 37.5% aqueous fornal dehyde (75 [err v
1.0 mol) and formc acid (75 pL, 2.0 mmol) is warnmed at 80C for 4 hours

treated with additional formal dehyde (75[err]L) and formc acid (75 L) and
warmed at 80C for an 10 additional 4 hdusaM cooled mixture is dissolved
i n CHC13 andPwepfaeitiemnt: t r eaNed (3831 3LFludtoNaCHithimoplHodido- 10f, 4-thiedanatt ed

with CHC13 and the extract is dr i.edyﬁNa2804 and concentrated. The residue
i's conbined yipienylkd-eaabid-gxrodidin-St brethyllosiamide (8action with 53 ng of 2
and chronat ographed on silica gel ;with mxtures of MeOH CHCl&cont ai ning 2-

4% MeCH to give 140 ng~ef 8,45 H (ESI yagal cd fon CL 4FNA04S ( M+-HH)
— N N
%1'do- | PRM, AN NiHzi pam- 455H) ) phenyl ] - 2- -

399. 1502, found 3999498 N-Ekanpte

N ({(5S)-3-[3-Fluoro-4-71-ino-
0x0-1, 3-oxazol i din-5-yl) nethyl)et thi oam de (4) Step 1 0 Hac6N HC1 O
\ 4051 N\>-/ ~~,,, H- I;| N 20 HF | -NHA NH

5 (($)-N-[[3-[3-fluoro-4-(1-oxothiomorpholin-4-yl)phenyl]-2-oxo-5-

oxazolidinyl}methyl}acetamide, (compound 1, prepared according to the procedure
described in W095/07271, Example 3) (1.01 g, 2.73 mmol) and sodium azide (0.38g, 5.8
mmol) are added at ambient temperature, under nitrogen, with stirring to polyphosphoric
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 mi) 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-CHCl;
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) caled for C¢H,:FN4O4S (M+H") 385.1346, found
385.1352. Anal. Calcd for CigHa FN4O4S: 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-1A*, 4-thiazinan-4-

20 yl)phenyl]-2-oxo0-1,3-oxazolidin-5-yl }methyl)acetamide (7)

0
O @ L SOy
HN” N/ ot HOAG / AN ﬁﬂ'H
NHAc F NHAC
7

A stirred solution of 2 (100 mg, 0.26 mmol) in acetic acid (1 ml), under nitrogen, is

treated with acetic anhydride (55 L, 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.
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2 3 Astirred mxture of 2 (691 ng, 1.80 mmol), MeCH (30 m) and 6N _ 1% 7604
hydrochloric acid (10 nL) is gently refluxed for 21 hours, cooled and”™'
neutralized (pH7) with 1 N NaOH It is concentrated in vacua and the
residue is dissolved in a small anpunt of water, adjusted to pH 11 with

NaOH and extractednmﬂtmSQECEBCaHBLSMﬂNbB}F&m@@ﬁthThENéQﬂi@ﬂtg)dﬂélﬂéldrled
(Na2SM™4) and co ted o) 2 0

01 TN S T 1455 Anabyted for GohaPOs 5 1965 4175 AP ad s et Fon of
3 (371 ny, (10 M) is treated with triethylamne (302
L, 2.17 nnnﬁ%' :?n%%? deltgkgacetate (162 [err]L, 1.41 mmol) and 5 war nmed
at 40C, unden’reputafmmem f or NXT (93033 Flitwe-40l-mdthytiadnet! -axsde m“oﬁahmgmam#ed
on silica gel with 2% MeOH CH2CI 2 and the resulting product is

cryst al | iSzedylinherylEE @pio- ICHREN digingH-wél mabybageemide ( 197-198C, HRVS ( FAB)
calcd for C16H22FN40382 (NHH+) 49)1 1117, found 401.1115. Anal Cal cd for

C16H21FNA03S2: C, 47. .28 N, 13. ,_%%O FOU@d/_C\ 47 0 H 5. 34,
N, 14.01. Exanple Z & ’B'LSOFI uoro=4e (1- |U1snoN Q e.
xo

4-t hi azi nan- 4-yl ) phén “Sxazgbodi guary—f )~
met hyl ) pr opanet hi oani de (53 o/- NMNN~O CH3CH CSZEt a AHNr V N
SN- OP

2

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 gL) and formic acid (75 uL) and warmed at 80°C for an
10  additional 4 hours. The cooled mixture is dissolved in CHCIl; and water and treated with 1
N NaOH to pH 10. It is extracted with CHCl, and the extract is dried (Na;504) 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-CHCl; containing 2-

4% MeOH to give 140 mg of 8.
15 HRMS (ESI) caled for C7H24FN404S (M+H™) 399.1502, found 399.1498.

Example 1  N-({(55)-3-[3-Fluoro-4-(1-imino-1-oxido-1A*, 4-thiazinan-4-y})phenyl]-2-
ox0-1,3-oxazolidin-5-yl }methyl)ethanethioamide (4)
Step 1:

SN HCl
HN \_/ nl" H // \_/ ‘u\‘ H

NHAc 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 CHCl; and 5% MeOH-CH,Cl,. The extracts are

25  dried (Na,SOy) and concentrated to give 535 mg of 3.

- 18-



NH2 5 HS NHC CH2CH3 As described in Exanple 1, Step 2 the reaction,o ,j
with ethyl dithiopropionate and triethylamnmne in nethanol gave 5 whi he U 00
crystallized fromMeOH np 189-190C, HRVS (FAB) cal cd for Cl7H24FN403S2
(MrH+) 415.1273, found 415.1278. Anal calcd for C17H23FN403S2: C, 49. 26;

H 5.59: N, P22 Found: C, 49.89; 20 H, 5.81; N, 13.18. Et3N H\r Exanpl e
3 N({(59)-3-[3-Fluoro-4-(1- |mn@J | - oxi do- 1X4, 4-thiazinan-4-yl)phenyl]-2-

oxo- 1, 3-oxazolidi mS- } { hyl )cycICgRr%pan%c ot hi (6) .1 JUN
2006 S N/ NAO - CS ; S/ \ P s /—@—N—- H HNF ~NH

HN F Lill", S1 1 ®NN AS scrub@ﬂunﬂa\ﬁle 2 Hshe
reaction of 3 with ethyl dithiocyctepropane- carboxyl dte and Lnjetdy! am ne
in MeOH gave 6 which is crystallized fromMOH np 209-210C (dec); HRMS
(FAB) calcd for G 8H24FN403S2 (MeH+) 427.1273, 5 found*427. 1289 Anal .

Cal cd for Cl8H23FN403S2: C._ 50.69; H 5 43: 14, Fou 50, 70; H,
5.50; N, 13.00. éHﬂFéSﬁluRP’e E’f&%ﬁl fgg{lsoﬁtm&'&lbmzﬁ“(ﬁéﬂ PR iyrated i

ot 'th’;‘gé g?gﬁegag?argné gdr?'dﬁP 1€?m%6)l%4ré@ﬁ§"¥l thio%e %0 1 F6231 0P P bt i V!
5  warmed at 40°C, under nitrogen, for 17 hours. The solid product is chromatographed on
silica gel with 2% MeOH-CH,Cl, and the resulting product is crystallized from EtOH-
CH;CN to give 298 mg of 4.
mp 197-198°C; HRMS (FAB) calcd for C1gH2,FN403S: (M+H") 401.1117, found
401.1115. Anal. Calcd for CigH21FN4O3S2: C, 47.98; H, 5.28; N, 13.99. Found: C, 47.98;
10 H,534;N, 14.01.

Example 2 N-({(55)-3-[3-Fluoro-4-(1-imino-1-oxido- 124 4-thtazinan-4-yl)phenyl]-2-

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

CH30H2082Et O /'""\
"" i T EGN // S Q H

NH, NH-C-CH,CH,
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 Ci7H;4FN403S; (M+H") 415.1273, found
415.1278. Anal calcd for Cj7H21FN4O3S4: C, 49.26; H, 5.59; N, 13.52. Found: C, 49.89;
20 H, 5.81; N, 13.18.

Example 3 N-({(5S)-3-[3-Fluoro-4-(l—imino-l-oxido-ll“, 4-thiazinan-4-yl)phenyl}-2-

o0x0-1,3-0xazolidin-5-yl }methyl)cyclopropanecarbothioamide (6)

-19 -



10 A stirred, ice cold solution of ethyl

O (mesi tyl enesul fonyl ) acet ohydroxamate (1.28 g, 4.49 mmol) in di oxank J{B0
m ), under nitrogen, is treated dropwi se during 5 mnutes with 15 70%
perchloric acid (0.48 m, 5.57 nmmol) and kept in the ice bath for 4 hours.
It is then poured with stirrin@ into jce water (30 nl), stigred for 30

ninutes at 0C and %id t &y ol i i he® ywith WdLer and

di ssolved in a s Abkanou of ét Ryl _ﬁﬁé’r Y %6@6?% .... iished with
wat er, dried (K2CG3) and #he pro Qu&;{ (0- nesH'SWenesulf:onyl h dr gxylsam ne,
MBH) is crystallized, under nitrogerf fromcold D20- pent ane. 0
solution of this product iss used in Step 2. - Step 2: A stirred solution of

9 ((S)-trans-(-)-N[[3-[3-fluoro-4-(tetrahydro-I-oxido-2H

t hi opyran-4-yl)p =2 n@a@ ] F ;
according to theh&%?ggkré%et?? )gqué E?é&;?%%%%@/i@%@%‘f% %}(gﬂ%ﬂ%t%&g@?@pﬁm

(470 mg, 1. Zarboxplaje dnd titiBRindhe (NIMBOH gavetbrelatied aydthlliaedIGIMeGHL ut i on of
the MSH prepared in Step 1 and kept at anbient tenperatur 6»&240) for_ 19

hours. It is m xédpﬁp?ﬂlwe@ tdech M%(%@#M@)chaﬁnéa{@dsz tH)A2NIRAEH t o

g?dlgoﬁggntl r 8'3%(@'&?%}# '&Sf’g é%%%"g?z %’éw ’ ? gﬂ%éi’ gggglg?l%m?%hﬁgﬂ@%)

MeOH . - HOS-JHRCEIZ 0gi ves 10 whi ch can be crystal lized from MeOH: M
225-226C, HRMS (FAB) cal'cd for C17H23FN304S (M+H+) 384.1393, found

384. 1398. Anal cal cd for C17H22FN3048 C 53 25 H 5.78; N, 10.96. Found:
C, 53.18; H 5.90; N, 10.79

(5S) - 3-[3-Fl %’éﬂ@l&“(l Nl 98- 3r[3cﬁlil?faﬁ’e§<laﬁ9’69b‘"fiflé?lic]xabﬁfad% -thiopyran-4-

Sep't e SORBpAE % Lol Y BRI AR P RORBIAE,, 10 PUTC of '

(586 ng,i0l. 53 mmol ), MeOH (24 m) and water (4 nil) is

F o}

Pt
M HN
& H A3 H
10

© NHAc NHAC

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;CO;3) 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-oxazolidinylJmethylJacetamide (prepared according to the
procedure described in W095/07271, Example 9, Step 1) (470 mg, 1.28 mmol) in CH,Cl,

25 (5 ml) is treated with a CH,Cl, 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,Clz, treated

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



treated with concentrated hydrochloric acid (4 nl), refluxed for 22 hours,
neutralized with 50% NaOH and concentrated in vacuo to rempve MeCH. - The 2004
residue is diluted with brine, treated with IN NaOH to pH 11 and extracted
Wi th 5% MeOH CH2C12. The extract is 15 dried (Na2SO4) and concentrated to
give 464 ngy (Na2$(l)4) arﬁtcﬁpcé’ﬁra(ﬁd?}mﬁhatogtaﬁhy ofl the 2esddiset dor sikiech gobd bithi 205% MeH

(159 ng, O0.47 h‘ § Is treated wth ethyl dlthloacetate(73
L, 0.64 nnol)oé%N ?Erﬁ{ip%hgh‘@(l Ahigh can bgerygiyfized ﬁ(@ﬁt #?Hapout 20 40C

for 24 h
oot onat ot anhyof M SaCORRME T &) SAEEfr & PRI 03HORIN303 fougg
Et 3N- CHCL13, amgh t4v80 Avdl BaiddG&HEQH, FNI0%:BE[ £7.24:M G e riolscafund: d: € C, 53.18;

crystallization of the product from acetone give 94 ng of the tit

conpound 512. HVp.999W; I®AL (dec); HRMS (FAB) cal cd for CL7H23FN303S2 ( M+H+)
400. 1165, 25 found 400.1157. Anal calcd for C17H22FN303S2: C, 51.11; H,
5.55; N, 10.52. Found: C, 51.07; H, 5.61; N, 10.37. -21 J' L 7004 Exanple
6 N( { (39 1 1 4- pan- 4-

00 b SR BI, oR e e LRG0 b P BIANEL Byt
(13) 0 H LS Nbb}@nsllﬁ%arﬁla dk&zolf&in@%ﬂ?rhbth?ﬂethﬂhe@ﬁaﬁﬁid@ B-Iscw@R12) the
reaction of 11 with ethyl dithiopropionate and triethylamne in MeOH at 40C
gi ves 13 whi 8tpik cyrstallized fromacetone. M 191-192 C (dec); HRVS (FAB)
cal cd for C18H25FN303S2: (M+H+) 414.1321, found 414.1329. Anal. Caled for
C18H24FN303S2: C, 52.28; H,\5.85; ﬁ 10. 16. Found C, 52. SR H, 5.90;

N, 10.14. Exanple F\ o

(5S) - 3-[ 3- Fl uor o- 4- ( {+5(*Mi »0- xi ela Wth‘L Py pan o

yl) phenyl ] - 2- oxo- 1, & oxaZoti di n- 5- £ Fﬂk/’l ) cy%l op opj'anecarb igami de,
E- | soner l(g 14) H 10

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 1N 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}
Y HN
HN /- NJ\O CHCSEl O,Gf )
A Ho e I—j_

NH, NH-C-CH;
1
A stirred solution of 11 (159 mg, 0.47 mmol) in MeOH (5 ml) is treated with ethyl
dithioacetate (73 L, 0.64 mmol) and triethylamine (130 #L, 0.93 mmol), kept at about
20 40°C for 24 hours, cooled and concentrated under a strearn 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% Et3N-CHCl; and crystallization of the product from acetone give 94 mg of the title
compound 12.
Mp 193-194°C (dec); HRMS (FAB) calcd for Cj7H23FN;03S; (M+H") 400.1165,
25  found 400.1157. Anal caled for C,7H5,FN13O3S,: C, 51.11; H, 5.55; N, 10.52. Found: C,
51.07: H, 5.61; N, 10.37.
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ki OF 0 off S NHC- 14 15 As described in Exanple 5, Step 2 the react,lion
of 11 with ethyl dithiocycl opropanecarboxylate and triethylamne in ok 7004
at 40C gives 14 which is crystallized from acetone-MOH M. 210-211 C
(dec); HRVS (FAB) cal cd for CL9H2SFN303S2: (M+H+) 426.1321, found

426.1309. Anal. Calcd for Cl9H24FFN303S2: C, 53.63; H, 5.68; N, 9.87.

(F gg? fjé- [C’s Ffﬁﬁégpl& 51 Pﬂ-ﬁfﬁééf 3rl'aN Fé%rggwf%ap rIOOX1d9b&X§~Wd6W?L3HﬁWan 4-
A D004 15 e SRR bl R Yyt R BEa AR EIRAIFEIHIS) -

(S)-cis-(-)-N[[3-[3-fluoro-4- (tetrahydro
1- oxi do- 2H-t hi opyr an- 4-yl ) phenyl ] - 2- oxo 5 oxazol i di nyl] nmethyl ]ace tam de

(see WO 98/54161, Exanple 7, Step 1) H gave 15 which is
crystallized fromEtOAc. 5 np 14&Q. ; (FAB) calcd for
Cl7H23FN304S ( MrH+) 384.1393, f nd 1389 Amal Cal cd for
C1l7H22FN304S: C, 53.25; H, 5.78;0N] 1U 96. Fo ijnd 53.21; H, 5.82; N,
10.88. Exanple 9 NH-C-Chy CHs

N ({(5S)-3-[3-Fluoro-4-(1-imno-I-oxi dahexahydro-1 X4-thi opyran-4- tO

yl) phenyl5] -2-0xo0- 1, 3-oxazol i di n-5-yl } et hyl ) et hanet hi oam de, Z-Isoner (17)
17 As described Asdéxrbal & Exanpipd Biep 25hd madijotiraf| i aeith eihyhdififbpropionate
hydr ochloric acid in nmethanol and the resulting am ne (16) is condensed
with ethyl dcndiriethyamnceindieObiat 48t givasild avhich iwsymiaredifeorgpcedoney whi ch | s

(Mitky 400, 1165, VA0 1%@@&&%‘%@"@@%‘ FA@S%?&@%&%F@%
5 550 N #nb1¢ 92 tinaCCobl BEC HARS.OLS: (521 B8 5 55 a0b 1 Boun: C,

N ({(5S)-3-[3-Fluoro-4-(1-i mno-I|-oxi ohexahydro 1X4- t hi opyran-4- 20
yl ) phenylq - 255h¥s-H, 53330 2a40!1ddi n- 5-yl } met hyl ) pr opanet hi oam de, Z-1soner (18)

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

@»%} o,

NH- C—A

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

Mp. 210-211 °C (dec); HRMS (FAB) calcd for CjoHsFN303S;: (M+H') 426.1321,
found 426.1309. Anal. Caled for Ci1oH24FN103S5: 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 A*-thiopyran-4-
yl)phenyl}-2-oxo-1,3-oxazolidin-5-yl }methyl)acetamide, Z-Isomer (135)

S22



OOH Lill,” S NHCCH2CH3 18 -23 JUN 7004 As described in Exanple 9 the
amine (16) is allowed to react with ethyl dithiopropionate and -1 JUN 2004
triethylam ne in nethanol to give 18 which is recrystallized from

met hanol . Mp 211-213C; HRMS (FAB) cal cd for CL8H25FN303S2 (MrH+) 414. 1321,
found 5 414.1313. Anal. Calcd for C1BH24EN303S, o C, 52.28; H, 5.85; H,

10.16. Found: C, 52.33; H, 5.95qH, Exalipl e 11

N ({(5S)-3-[3-Fluoro-4-(1-imno-I-0oy df o- X4~ thi opyran- 4-

yl ) phenyl ] - 2- oxo- 1, 3- oxazol i di n- Sy

net hyl ) €ycl opr opanet hi oani de,
Z-lsomer (19) FOO- , X1, XI- Ol'd .,~~/"; ttHaAd ~ Hs LNHG-a 10
19 As described in Exanple 9 the amne (16) is allowed to react wth ethyl
di t hi ocycl opr opanecar boxyl ate and triet hyfsam' ne in methanol to give 19

which is recrystallized fr met hanol . 220:221C, (FAB) ,cal c or

Clorpsine0ass { wehkyehatedisdRampin AR allioaf 1974+ ol A iicabufenihydrd

C19H24FN303 208 de2 HViHibpyrén-43DpRch 151)'2 R0-300x Dblidl th§QatRehmife (seewQ: H

5.80; N, 9.49. Exanple 12 hﬁ%ﬁ (5937 [3- A quo?i}iﬁFe yAERHmife (

1- (acetyl i mi 98834161 pRx anple TaBedrip withMSHhgawp I 5 avhietr 1s crystallized from EtOAc.

yl] phenylg - 2- ox0- 1, 3-oxazol i di n- 5-§/I l)_:m::t hylgacet am de, Z-isomer (20). O

mp 189.5-190.5°C; HRMS (FAB) calcd for Cy7H23FN304S (M+H™) 384.1393,

found 384.1389. Anal. Calcd for C;;H2FN3O,S: C, 53.25; H, 5.78; N, 10.96. Found: C,

- 53.21; H, 5.82; N, 10.88.

Example 9  N-({(59)-3-[3-Fluoro-4-(1-imino-1-oxidohexahydro- 17L4—thiopyran—4—
10 yDphenyl}-2-oxo-1,3-0xazolidin-5-yl } methyl)ethanethioamide, Z-Isomer (17)

F o]
-o..\@@.qko
< A aaat H
HN' H ? S
17

NH-C-CHg

As described in Example S 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;7H3FN305S; (M+H™) 400.1165, found
400.1171. Anal. Calcd for C;;H22FN3;0382: 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 A*-thiopyran-4-
20 ylphenyl]-2-oxo-1,3-oxazolidin-5-yl }methyl)propanethioamide, Z-Isomer (18)

F o
“Oa M‘NJ\O
= ) \\“'H
HN’ H z ]
18

NH-C-CH,CH,

23 .



0/ x NO %g++ Ac-! 'H"' NHAc 20 20 As described in Preparation 2,
conpound 15 (Exanple 8) is allowed to react with acetic anhydride in?i Jii 200k
acetic acid to give 20 which is recrystallized from CH2C12- MeOH. M

237.5-239 C, HRVS(FAB) cal cd for CL9H25FN306S ( MrH+) 426. 1499,

f ound

426.1508. Anal . c#ab descriped mlmwm@wm@e(!a@ ipatlowed w rg@t \wh ahds8. Found:

C, 53.69; 24 .1

N (059 3- [5§th¢?1%5§?l§ﬁ%f° e BiclRer{ mmeaehal i, A8 SRDaT BeePystaiesgifiogy  an-

4-yl ] phenyl | meéhexs- 1, 3- oxazol i di n-5-yl } et hyl ) propanet hi oam de,

Z-i soner

(21). v ,\ =0 TO(CH'~ %/ \ NH O ON2n~_ | H- ---- 18 Et3SiH ' CH3
© CH3 TFA N HaC 19.113Bl&@fﬂrHRMSG&@Bh&Ith,&%%@S&KM&D)4(450321gfmﬁnd12

nmol ) and par af ormal dehyde rir-? 37 mmol) in acetonitrile (I nL
T oat ed v § i Eh BTG a5 BN S Saoy 52281 Ho 565 H, 10 16 Found| ¢, 5233,
H, 5.95; H, 10.11.

Example 11 N-({(55)-3-[3-Fluoro-4-(1-imino- 1 -oxidohexahydro-1 ?La—thiopyran—él—

yl)phenyl]-2-oxo-1,3-oxazolidin-5-yl } methyl)cyclopropanethmarmde Z-1somer (19)

O\- e
.\I" H
NH-O—d

10

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

dithiocyclopropanecarboxylate and triethylamine in methanol to give 19 which is

recrystallized from methanol.

Mp 220-221°C; HRMS (FAB) calcd for C 9H2sFN3038, (M+HY) 426.1321, found
15 426.1317. Anal. Calcd for CjgH24FN303S; ¢ 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)-1-oxidohexahydro-1 ?L4—thiopyran-4-

yllphenyl]-2-ox0-1,3-o0xazolidin-5-yl ) methyl)acetamide, Z-isomer (20).

'w umH
Ac— 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 C gHy5sFN305S (M+H") 426.1499, found
426.1508. Anal. calcd for CyjoH24FN305S: C, 53.63; H, 5,68; N, 9.88. Found: C, 53.69;

25  H,5.74; N, 9.89.

.24 .



and trifluoroacetic acid (28 L, 0.36 mml) and kept at anbient terrperature
under nitrogen, for 5 hours. It is then diluted with water, neutralized!i &k
pH 11 and extracted with 5% MeOH CH2CI 2. The extracts are dried (Na2SO4)
and concentrated. The residue, 10 conbined with the product of a second

0. 30 mmol reEEample 13. sI\MmSS)?&{[B)dﬂwhée[le(mah)ﬂumao) trebidoihe kah38toMICKhIOpEhA-
Crystallizati of the product from MeOH gives 130 of 21. HRI\/IS{FAB)
calcd for CI P}Pﬁm’ ggxqm&glz@nﬁgﬂ@me&‘a@)ﬂa)pmh@g@lde Arsgmerd@led for
Cl19H26FN303S2: C, 53.37; H, 6.13; N, 9.83. Found: C 5F3.34 51 6.15; N,
9.83. 15 Exanpl e 14. S) - 3 [ 3- Fl uoro-4-| 1 (acet

| - OXi dohexahydbo- -1 (CHO), On 5

yl ] phenyl ] - 2- ox0:5t? 30 | } et NELJHT opan&i hj de \’é\/r%@f‘m{m
(22). 0 NAO I N - Oh% Astrdescrjbed in Preparatiog 2, °
Conpound 18 (Ek‘arrpl e 10y is allowed to react mwicth 20 aceticzanhydride in
acetic acid to give 22 which is recrystallized from MeOH M 214.0-214.5 C
(dec), HRVB(FAB) cal cd for C20H27FN304S2 (M+H{) 456. 1427, found 456. 1430.
Anal . calcd for C20H26FN304S2: C, 52.73; H, 5.75; N, 9.22. Found: C,
52.57; Hs55.76; NA st suspedsiditbf POEkanptep0)g50 g, B-1G{mMmdH)and phfdrmaliehydt [
1- (et hyI I m no) - 1- oxi dohexahydro-1 X4-thi opyran-4-

yl ] phenyl ] - 21dxog, 8.3 mxed vinjagétonisalg|(1 nlpgs hy&tytbwdbaﬂetbhﬁsdm(&@%zo B8 orreel)

2 ND + T~ r- 2- 2
(23). O and t[’iﬁllOl’O'&CCth aCIdA\(ZE p.% 3%Hmmol) and keptrat arnb%n(t]t_tlamp%r_lgture?)under

Hn-

nitrogen, for 5 hours. It is then diluted with water, neutralized to pH 11 and extracted with
5% MeOH-CH;Cl,. The extracts are dried (Na,;SO,4) and concentrated. The residue,
10 combined with the product of a second 0.30 mmol reaction, is chromatographed on silica

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

HRMS(FAB) calcd for C1oHp7FN303S2 (M+H") 428.1478, found 428.1481. Anal. caled for
Ci9H26FN30;3S5: 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 2.4-thiopyran-4-
yllphenyl]-2-o0xo-1,3-oxazolidin-5-yl }methyl)propanethioamide, Z-isomer (22).

8]
A
S+ ¥ S

Ac-N NH—C—CH,-CH,
22
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 Ca0H27FN304S; (M+H™)
456.1427, found 456.1430. Anal. caled for CaoHaeFN304S5: C, 52.73; H, 5.75; N, 9.22.
Found: C, 52.57:H, 5.76; N, 9.20.

-25-



Compound 23 is prepared according to the procedure described in Exanple,;B
by 5 substituting acetal dehyde for paraformal dehyde. It is purified bQ JUR2004
silica gel chromatography wth 2% MeOH CHC13 and recrystallization from
MeOH. Mp 200-201 C, HRMS(FAB) cal cd for C24H29FN303S2 ( M+H+) 442. 1634,
found 442, 1BxEmpledSEN:§(58)-31-63-Fluoro-4-[ 1-(ethylimino)-1-oxidohexahydro-1A*-thiopyran-4-
N-({(5S)-3-[3-Fluoro-4-[1-[ (phenyl net hyl %i m no] - 1- oxi dohexahydr o- | k4-

t hi opyr an- 4-YiPhppldyaxp: h3-gxazclidm-gyibbsthyiriopangthigamide, Z-isomer (23).

met hyl ) pr opanet hi oam de, Z-isonmer (24) PhCHOO --- Or O~ /--\ N~O TFA /
Et3SiHD 01' )-NAo ., aTT ~~ S ,IHH e~~~ Hi - v HNHCGCH2-CH3 P
NH--C-CH2-CH3 18 CH2 | Ph 24 1%A sH nsion of 18 (Exanple 10)
(151 nmg, 0.37 mml) in acetonitril®@&*( % s {f.ieated w th benzal dehyde
(115 [err]L, 1.13 mol), tcifdomgrdacetilt acid ( rL_,-E;'-JcHzQ:?TDI) and
triethylsilane (175[err]L, 1.10 mmol) angakept at 50 C, under nitrogen, for
20 hours. It is then mxed with water, neutralized to pH 11 and extracted

with 5% MeOH CH2CL2. The, ,extract is dried (NaSH4), and copcentrat ed.

Chr ormt 0gr aphy. of COHBOWE R Erigited e VB Porscsty (rERPSHMBAIT 3 and
then wth 15s%b§’t?lﬁﬁﬁ?§c'e|[£(8&%@f offtdddtiydS! Rlid pEtiddty Slica éek‘@hr%ﬁﬁwéﬁgﬂg
product from MeOH gives 24" M 207-208 C, "HRVS( FAB) cal'cd for C25H31 03S2

(M+H+) 504. 1wBD 2% Miai -CHIA; Aiibecryfadizaticomirooh MeOHC25H30FN303S2: C, 59. 62;

H 6.00; N 8.34. Found: C, _59.55;, H 6.03; N, 8.33 25 -26
Mp 200-201 °C; HRMS(FAB) calcd for CaoH29FN303S, (M+H") 442.1634, found

442.1645.

10 Example 16. N-({(5S)-3-[3-Fluoro-4-[ 1-{(phenylmethyl)imino]-1-oxidohexahydro-11"-
thiopyran-4-ylJphenyl]-2-oxo-1,3-oxazolidin-5-yl ymethyl)propanethioamide, Z-isomer

(24).
PhCHO
F o) —_— F O
o " ’U‘o TFA/Et;SiH o, N )LO
R W os 0% S X \_k_H S
HN" H \_k—NH—b—CHz-CH;; I';J B H NH—&—CHZ CH,
18 ?Hz 24
Ph
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. It is
then mixed with water, neutralized to pH 11 and extracted with 5% MeOH-CH;Cl,. The
extrﬁct is dried (NaSQy) and concentrated. Chromatography of the residue on silica gel first
20  with 2% MeOH-CHCl; and then with 15% acetone-1% MeOH-CHC, and crystallization of
the resulting product from MeOH gives 24.
Mp 207-208 °C; HRMS(FAB) calcd for CysH3 FIN;O;3S, (M+H™) 504.1790, found
504.1796. Anal. calcd for CasH30FN303S,: C, 59.62; H, 6.00; N, 8.34. Found: C, 59.55;
H, 6.03; N, 8.33.
25
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4 J | 2004 Exanmple 17. N-({ (5S)-3-[3-Fluoro-4-] )
1-[(3- phenyl propyl )i m no] - 1- oxi dohexahydro-1 a. 4- 1 JUN 2004
t hi opyran- 4 yI ] phenyl ]- 2 oxo 1 3-oxazoii di n 5- yI } rret hyI )propanet hi oam de,
Z-i soner

Conpound 25 E’@nﬂ?léélw %({W)t:hg 5‘:“8613‘&1“ % Wﬁkwmfﬁlfﬁﬂrﬁﬂl@hﬁﬂwm 1A%

R L e R R R e U
cal cd for CQ78B4FN303S2: C, 60.99; H, 6.45; N, 7.90. Found: 60.65; H,

6.53; N, 7.78. 10 Exanple 18. N ({(5S)-3-[3-Fluoro-4-(1-{
[(rret hyl am no) car bonyl ] i rni no}-1- oxi dehexahydr o- 1 ?

rrethyl)propanethl oami de Z |son%1~842. 0 F O CMO NAO + HH S
++ ,,,,H....HS HNNH-C )CEB C- CHZ2= " HC—OZ615A
stirred solution of 18 (Exanpl &310) (152 ng, O '7_-

di ret hyl formam de (3 nL), under nitrogeh, is treated WI t h nmet hyl i socyanat e
(24 p.L, 0.41 nmmol ) and kept at anbient tenperature (24 C) or 67 hours. It
is concentrated iCompamd 28ns ptelpered dyitbkuprocsiure tesonbedoigrizgalpde bbg substmtigel

with 30% acetone-1 % MeOH CHC13. Crystallization of the product from MeOH
gi ves 133 w&ﬁhenmm%n%hzéef@zd’&ﬂ@ delpfles( FAB) cal cd for C20H28FN404S2

(Yt 73 3530, e 5153yl L7 RQYSIAR S35 S0
532.2114. Anal. calcd for C7H34FN305S;: 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-Filuoro-4-(1-{[(methylamino)carbonyl]imino}-1-
oxidohexahydro- 1A*-thiopyran-4-yl)phenyl]-2-oxo-1,3-oxazolidin-5-
yl}methyl)propanethioamide, Z-isomer (26).

_CHgNCO F 0
Towr 9% oo
", uulH :S A "a, ||||| H S
HN- NH——C —CH,-CH, ?r H NH—C—CH,-CH,
CH3NHC=0 o6
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-CHCl;. Crystallization of the
product from MeOH gives 133 mg of 26.

20 Mp 203-204 °C; HRMS(FAB) calcd for Cz0H2sFN404S; (M+H") 471.1536, found
471.1538. Anal. calcd for CooHysFN4O4S,: C, 51.05; H, 5.78; N, 11.91. Found: C,51.01;
H, 5.83; N, 11.88.

-27-



1 JUN 2004 Exanpl e 19.

N ({(5S) - 3-[ 3- Fl uor o- 4- (1- [ (met hoxycar bonyl )i ni no] - 1- oxi dohexahydro 11 JUN 2004
X4-t hi opyr an- 4-yl ) phenyl J- 2- oxo- 1, 3- oxazol i di n-5-yl)

met hyl ) pr opanet hi oam de, Z-isonmer (27). 0 CH3Q00CI O h \ N O DVAP/ Py S++
11 S H N H -Evan@le®. 8- (38-B[3tFluoro-4-(1-[(meoxysarhogyimine]- Nex doB-ahpie- |

and 4. (o iy ARIAB ) FRBRHE 3503 A5 GG ol PP g R e i romer

under nitroq , Is treated wth nethyl chloroformate (56 L, 0.72 nmol) and
kept at anbi‘ent terrperature (24 O for 5 hours. Additional methyl

chl oroformate (56 L) is ed and t ure i s kept at aient
tenperature for 2 hoy concent bn vacuo. Chxopatography of the
residue 10 of~si @ 2% MNeQWMABHRL3 aRd -aglton of the
product from acet of¥ |l e E‘ll—l $ ves 132 ng of: “My—2 1 :8H C; SHRVS( FAB)

cal cd for C2UBI7FN305S2 (I\/Hr NHAT2-CH3P8; f oundN- &72. f'385 An NHe-&HEd,-E by
C20H26FN305S2: C, 50.82; H, 5.56; N, 8.91. CrlF@Llétd:O C, 51.892; H 5.59; N,
8.90. 15 Exanple 20.

gtu( ggﬁigﬁyg?oﬂlu t?‘??‘ﬁ %Qé'fltg'%hgftmﬁ %yw (W§?quh§ oxaéz%%l din-5 vyl

met hyl ) pr opaaghdth A& i§pyrdihS@Phg( @833 mol) in pyridine (3 mL), under nitrogen, is treatcd

. with methyl chloroformate (56 pL, 0.72 mmol) and kept at ambient temperature (24 °C) for
5 hours. Additional methyl chioroformate (56 pL) is added and the mixture is kept at
ambient temperature for 2 hours and concentrated in vacuo. Chromatography of the residue

10 on silica 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 CooHpsFN3OsS, (M+H") 472.1376, found

472.1385. Anal. calcd for CzoH26FN305S2: 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-1A*-thiopyran-4-yl)phenyl]-2-oxo-1,3-oxazolidin-5-
yl}methyl)propanethioamide, Z-isomer (28).

F 0
o, A ’
o N+ N” "0
T s “ \—&;H 3 .
Et0-C—CH,N - NH—C—CH,-CHj
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-CHCI; and crystallization from MeOH.
Mp 183.5-184.5 °C; HRMS(FAB) calcd for CyH3 FN3OsS, (M+H™) 500.1689,
found 500.1699. Anal. caled for CaoH3oFN1OsS,: C, 52.89; H, 6.05; N, 8.41. Found: C,
25 52.76;H, 6.04; N, 8.39.
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/'\'NO 00 ++,,,HS BOGCH f1 NH --C CH2-CH3 28 20 Conpound 28 is
prepared by the procedure described in Exanple 16 by substituting et ﬂyﬂ“zw
gl yoxal ate for benzal dehyde. It is purified by silica gel chronatography
with 20% acetone-1 % MeOH CHC13 and crystallization from MOH M

183. 5- 184. 5 ExanmpinB1F N3 (39} [B-Florrcck2 H3 llENB 8 ghelaruyols@bomd Baino i bund

500. 1699. Anal,  cal.c 0H30F 582 2.89;: H.,..6.05 N, 8.41. Found:
C, 25 52.7@Xidgh Céa*tygfo ﬁ?rt ‘gz ran YU%LO’SCUN W‘Eﬁ%‘%ﬁl e 21. N-({
59)-3-[ 3-Fl am no] car bonyl ]i m no -1-
E)xi éoheiahyﬁ&%hﬁjﬁf’ﬁ{%%éﬁrd\g ISBE}QEQZ‘J)])] 2- oLo 1, 3- )c/)x!atzol [ dll}:l 5yl }

29

nmet hyl )propanet hi oggm de, £-isoner 18 of 0 0 MNx@ '-~zINH C CH2-CH3
29 5 Astirre mxt of 18(Exa NEQ 51%0.3

4- nltrophenyl ﬁ% , W) and n| de (3 )
i's kept, undgi-® rmgen q{ and conceng. éd n v o
Chr omat ogr aphy of the reS|due on s a gel ;fqrstiwth 4% 10;5,'2

then with 12.5% acet $he- 1% MeOH CHC 3 gl% e oduct vvhach i s
triturated with MeOH CH2C12 to give 166 rrg of 29.0 10 Mp 222-228 C,

HRVS( FAB) cal cd for C25H29FN506S2 ( M+H+) 1543, found 578.1534, Anal
cal cd fof C25H28PNsBEbmixturenf 1§4Examplg. IQQ(ISN mg, %) ypbmmpb), Acpitrgphenylisggyanalg

4.9L N 12. (9& mg, 0.48 mmol) and dimethylformamide (3 mL) is kept, under nitrogen, for 18 hours

B and concentrated in vacuo. Chromatography of the residue on silica gel first with 4%
MeOH-CHC]; and then with 12.5% acetone-1% MeOH-CHCl; gives the product which is
triturated with MeOH-CH,Cl, to give 166 mg of 29.
10 Mp 222-228 °C; HRMS(FAB) calcd for CysH90FN5O6S2 (M+H") 578.1543, found
578.1534. Anal. calcd for CasH23FNsOgS2; 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-[(aminocarbony})imino]-1-oxidohexahydro-1 At
15  thiopyran-4-yllphenyl]-2-oxo-1,3-0oxazolidin-5-yl }methyl)propanethioamide, Z-isomer

(30).
NaOCN F 0
HOAc O NJLO
'-, |IIIIH S -S H %, \——Qu_u-H S
H N‘ - NH—E—CH,-CH, N- H NH—C~CH,-CH,
¢=0 )
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,C}, is neutralized to pH5 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-CHCl;. The extract is concentrated and the residue is
chromatographed on silica gel first with 5% MeOH-CHCl; and then with 4% MeOR-
25 CHCl. Crystallization of the product from MeOQH-CHCl; gives 50 mg of 30.
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Exanmple 22. N-({(5S)-3-[3-Fluoro-4-| ,

1-[ (am nocar bonyl )i m no] - 1- oxi dohexahydro-|? 4- 15 -1 JUN 2004
t hi opyran- 4-yl ] phenyl]-2-o0xo-1, 3-oxazolidin-5-yl } methyl)propanet hi oam de,
Z-isonmer (30). O NaOCN ~....~ O r--. // \\ x - 0-JI1 N< --NCO O ~I

2 H'S DV NH C-Mp236H38SCHiec); HRMSIFKH) caldd DHCGIIR OISR 45791379,
T™..H..... HSH~"HNHCCH CH3 11- NH G - CH2- 18 C=0 NH2 30A
stirred sol uohesh4dt, 1382, Analrpaled fay)CigH5FNagG;S:0.365. 9r$nbii ﬁﬁZnNaééBVcFamdd €5
m) is trea i socyanate (245 ng, 3.77 mmol) and kept, under
ni trogen, 49a%0%ﬁ:%128‘gtlg%erature for 19 hours. It is then concentrated

I n vacua. A m xture of the residue in water and 5% MeOH CH2C12 i s
neutralized to pH5 with IN NaOH and then concentrated in vacuo. A mxture
of the residiesmplie @3, dh({(55)-3-C&Fhedro-4s 1e[paasmicagiong])mathyl jiveinogdt due i s
extracted with 5% MeOH CI-l{:lS The extract is concentrated and the residue

i s chromat oRridpiksahygro-d A -thiepygen-4fvillpbenyhl-2 9x89% Weaolifiot3 and then with 4%

MeOH yl}methyl)propanethioamide, Z-isomer (31).

F 0 _NHOH
oL NJ\O
o S ++ Y S MEOH o)
n ',H ||||| H il \_K_

E1O~C-CH,~N - NH—C—CH,-CHy H,N-C—CH
- 28

NH— C —CH,-CHy

A stirred suspension of 28 (Example 20) (161 mg, 0.322 mmol) in MeOH (13 mL)
10 is treated with 28% ammonium hydroxide (3.2 mL), kept at ambient temperature for 65
hours and concentrated in vacuo. Chromatography of the residue on silica gel with 6%
MeOH-CHCl,; and crystallization of the product from MeOH gives 98 mg of 31.
Mp 221-222 °C; HRMS(FAB) calcd for CgH2sFN4O4S> (M+H) 471.1536, found
471.1540. Anal. caled for CoH2FN4O4S2: 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-1 At
thiopyran-4-yl]phenyl]}-2-oxo-1,3-oxazolidin-5-yl }methyl)propanethioamide, Z-isomer
(32).

LB,

510—0 CH,—N NH-—C—CHz CH,4 HO CH, CH, -N NH— c —CH,-CH,

20 2

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 mmel) and
kept, under nitrogen, at ambient temperature for 4 hours. It is then mixed with a little
water, treated, dropwise with enough 10% aqueous NaHSOj to give pH 2, stirred for 5

25  minutes and poured into saturated aqueous NaHCOQ;. The pH is raised to 10 with 1N
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-



25 CHC13. Crystallization of the product from MCOH+ CHCL3 gives 50 ng of 30,
-29 | JUN 2004 Mp 236-238 C (dec); HRVS(FAB) cal cd for CLOH26FN404S2~ (IMHRkl
457.1379, found 457, 1382. Anal. calcd for CL9H25FN404S2: C, 49.98: H,

5.52: N, 12.27. Found: C, 49.65: H, 5.61: N, 12.05. 5 Exanple 23.

N ({(5S) - 3- [ 3- FI udlipd84-181-90 (daei MRS AR catedtiny [CaohkisAi¥}0 82 (Wi oA 4583dr o-

| X4-thiopyran-4- enyl |- 2-o0x0- 1, 3- i dj.ng i ) _

met hyl ) pr opaﬁ&?*ﬂ%ﬁi@aﬁﬂ%,‘x?&li %‘ﬁ%ﬁ%r g‘@%??f‘x%ﬁ%sltcﬁi %féff %%lbw&&%"é §ii
.~ 11 HH 35 & @3 = N I dgd NH - G CH2- CH3 HZN- G- CH2-N NH- G- CH2-CH3 28 31 A
stirred suspension of 28 (‘Exanple 20) (161 ng, 0.322 nmmol) in MeOH (13 nl)
10 is treated wth 28% anmoni um hydroxide (3.2 nL), kept at anbient
tenperature for 65 hours and concentrated in vacuo. Chramatography of the

resi due on sExdmplegSi Nult(hS)edl 3 Hump dricimeandimsngs t-axidozky idofiamanife
duct f OH gi f 31 -222 C. H B | cd f
C20r28FN0a S MR ST s ki st e e D ror

C20H27FNAO4S2: C, 51.05; H, 5.78; N, 11.91. gound: C, 51.02; 15 H, 5. 80;
N, 11.90. Exanple 24. N-({ (5S) R-f3:F rg%-[

1-[ (2- hydr oxyet hyl )i mi no] - 1- ox] defexdmydyoN1l Xa- s
t hi opyran-4-yl ] phenyl]-2- oxo-(ﬁ@- oxazeli di \Eﬁzﬂm_}gr_q;m%h pr opanet hi oam de,
Z-isomer (32). O!'Il LiBH4A r Oo | NO THF O- O / NNp O5++t 1. St 1. ¢
EIOCGCH2-1Z NH G CH2 GH3 HO CHZ CH2-~1 -NH- G -CH2-CH3 20 28 32 A stirred

sol ution of 28 ( Eégl%Bln?n is(p%ép%rer@dy tge %?mcdmlﬁle)desi.c?ibgy Fn ééamnﬁ'l)a lh%y substituting
compound 5 (Example 2) for compound 18. It is purified by silica gel chromatography first
10 with 20% acetone-1% MeOH-CHCI, and then with 4% MeOH-CHCl;.
HRMS(FAB) caled for C;3H6FN403S, (M+H") 429.1430, found 429.1436.

Example 26. N-[((55)-3-{3-Fluoro-4-[1-(methylimino)-I-oxido-1 A* 4-thiazinan-4-
yl]phenyl}-2-ox0-1,3-oxazolidin-5-yl)methyl]cyclopropanecarbothioamide (34).

O
O\ H
/S N N® O s
CHSN/ n/ ywinH il
F NH—C—<]
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 CgH2sFN,03S; (M+H") 441.1430, found 441.1425. Anal. caled for
20  CoH2sFN4O3S,: 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-oxido-12%, 4-
thiazinan-4-yl)phenyl }-2-0x0-1,3-oxazolidin-5-yl)methylJpropanethioamide (35).

0
o
s NQ—NJLO .
CHSO-C—N/ N/ 2 e H i
35

I NH—C—CH,-CH
fe) 2 3

-31 -



treated with a 2.0 Msolution of |ithium borohydride in THE (0.24 ni,

nmmol ) and kept, under nitrogen, at anbient tenperature for 4 hours. Ittuﬂgﬂm
then mxed with a little water, treated, dropwi se with enough 10% aqueous
NaHSO4 to give pH 2, stirred for 5 25 m nutes and poured into saturated
aqueous NaHOCB. Thempeunds3y isipsenaraddythe wqcadmmdem@cidarnawn@lem‘?)bmw@tit@mg

extracted with 5% The extragt ..i.S dr

concent r at ed” OH&OUB%%?@B%;%&I NP gdfi ug BRY és gt 31 CP Fa?r%"ﬁ/o graphy with
MeOH CH2C12 apdveGHYSHEL, dndd swn@fmhmnpﬁ&%mtmémmvbm gi ves 73 ng of
32. -30 0 - 1 'UN 2004 N|o 180-181 C (dec); HRVS(FAB) cal cd for
C20H29FN304S2 (M+Mp)2145321°5}3(31,ec) HRMI(MEB) EE80for ISnngzaFIéaDstSd(MeH ) 473. 1328

C20H28FN304S2- C, _52.50 17; N, .9.18. Found: C or%
8.98. 5 Bxanioied 3331829 (fba%)caécd fpl‘ﬁiﬂz@:’@?’@s&z{ C14§@8tﬁy§|3?’nfﬂo 1%6 - E
X4, 4-t hi azin

}- 2 oxo- 1, 3- %g;?ézg |§d‘|1§IE r8)7r'ret hyl ] propanet hi oam de (33). 0 ,\ S N CH3IN~ V
NO5 HIlI NHCCH2-CH3 33 Conpound 33 is prepared by the procedure
described in Exanple 13 by substituting conpound 5 (Exanple 2) for, conpound
18. It is puEkampte 28y Nil((PEa3-¢&iFladvodnit bmethokycabenyl)imin® i exad@ 0846, 4-

acet one- 1%

C18H26FN403S “’(ZW‘PFﬂl YIAI%@?‘XIE!Q%Q“\PM o 40 B RSy HI%ILYBP% parkcaiBotffbatide

N-[((SS) {g;gl uor o-4-[1-(met hyl i m no) - 1- oxi do- | X4 4- th| azi nan- 4-

yi] pheny x0- 1, 3-oxazol i di n-5-yl ) met hyl ] cycl opr opanecar bot hi oam de
(34).OOSNNAO CH3 NH FI1- 34 15 0
WA
Q s N N" O S
CH,0-C-N7 \—k‘H 1
F NH—C—<]

36

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-CHCl; and then with 10% acetone-CHCl5 and crystallization from

15  acetonitrile-MeOH.

Mp 208-209 °C (dec). Anal. calcd for CooHasFN4OsSs; 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-{1-(methylimino}-1 -oxidohexahydro-17\.4-t11iopyran-
20 4-yllphenyl]-2-oxo0-1,3-oxazolidin-5-yl }methyl)cyclopropanecarbothioamide, Z-isomer

37).

aN NH—C—<]

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,.
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Compound 34 is prepared by the procedure described in Exanple 13 by m
substituting conpound 6 (Exanple 3) for conpound 18. It is purified b U 2004
silica gel chromatography with 3% MeOH CH2C12. HRMS( FAB) cal cd for
C19H26FN403S2 ( M+H4-) 441. 1430, found 441.1425. Anal. calcd for 20 C
19H25FN40382 C, Mpm] 208, °G(deR); HRMSEAR) cafalifod CodEl, BG5S, (M HE) 08, 1498,

12. 34. Exanp

N-[((59)-3- {@“Ff'dﬂ%“?ﬁ(fin?‘w?é%ts&%%{%@ﬂg@ﬁzm%f 63 Hy§-36-N>%36. 4Found: C,

t hi azi nan-4-y 0-1, 3-oxazol i di n-5-yl ) met hyl ] pr opanet hi oam de
(35). 0O SA*IA%%E)(S]&NﬁG‘%/ >n HS CIIIlI FNH -CH2 CH3 35 0 A -31 1 JUN

2004 Conpound 35 i's prepared by the procedure described in Exanple 19 by

substituting nFound g nple 2) for compound 18. It is purified by
silica gef cEK@m eolfk /SN 3%3 Iﬁ%rWdJr Kmetiwxserbenysnaol il xuidabaxdhyerm-

acetonitriles ) calcd for CL9H26FN405S2
(MeH) 473, 1 8‘$@Y%h%'aﬁa Yhs%& jnxaf’x RNE& Ffor CLOH25FN405S2: C, 48. 29;
H 5.33; N, 11.87. Exanpl e 28.
N-[((SS)-3-{%};9%89&;}%%)?%3??&?%8%% ony ""'nqz"n%] l-oxido-l[err]4, 4-

t hi azi nan- 4-yl ) phenyl }-2-oxo0-1, 3-o0xazoli ¢ n-5-y})nethyl]

cycl opropanecar bot hi oam de 10 (36)g- 0 \\ \ S N CH3O- G N~~ \-/ 36
Conmpound 36 is prepared by the pr@c%@@%me@ i Exanpl e 19 by
substituting conpound 6 (Ex el 3 k 8. gt s purified by

silica gel chromatography first wth 2. 5& Me OH I‘ﬁ‘&n‘dﬂt hen with 10%
acetone- CHC13 and crystallization from 38

Compound 38 is prepared according to the procedure described in Example 19 by
10 substituting compound 19 (Example 11) for compound 18. 1t is purified by silica gel
chromatography with 7.5% acetone-1% MeOH-CHCI; and crystallization from MeOH-
CH.Cl,.
Mp 219-220 °C (dec); HRMS(FAB) calcd for CyHp7FN3OsS; (M+H') 484.1376,
found 484.1389. Anal. calcd for CyHpsFN4OsSa: 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- lld-thiopyran—
4-yl]phenyl}-2-ox0-1,3-oxazolidin-5-yl)methyl]cyclopropanecarbothioamide, E-isomer
(39).

0

CH,N_- b
o . il

o- H 1]

39
20

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% MeQH-CHCI, and then with 1% MeOH-EtOAc.

HRMS(FARB) caled for CooH»FN303S; (M+H") 440.1478, found 440.1473.
25

-33.



15 acetonitrile-MeOH M 208-209 C (dec). Anal. calcd for CZOH25FN40582 (f
49.57; H, 5.20; N, 11.56. Found: C, 49.55; H 5.22; N, 11.58. Exarrple 99 1004
N({ (59)-3-[3-Fluoro-4-[ 1-(nethylim no) 1- oxi dohexahydr o- 17L4-t hi opyr an-

20 4-yl ] phenyl]-2-o0xo0-1, 3-oxazolidin-5-yl
} met hyl ) cycl épmph?r?é’ca(wﬁﬁ-mbéhﬂ@r& ils@mhylm(usv) 1- osm@omé\ydml?sﬂhi@yran-

prepared by ure scrl Ie 13 Iutln conpound
o Caxanpl & RSB EG G oTgontin-F SRS ATT BBy Pioaguas, r tsoiae 80 o
MeOH 25 CH2CI 2. | JUN 200 Mp 201-202 C (dec HRVS( FAB) cal cd for
C20H27FN303S2 (M+H+) 440. 147§, Nfound 440. 1 4@5 Anal cal cd for
C20H26FN3(B8S2: C, 54.65; H, 5.96 °@ 54.12; H, 6.16; N,
9.44. 5 Exanple 30. N-[((59)-3- “UOFD- 4] {uuH

1- [ (et hoxycar bonyl )i mi no] - 1- ox dohexathydro M—tdacepw‘ran 4-yl ] phenyl }
-2-0x0-1, 3-oxazolidin-5- yl)nmethyl]cycl ogg opanecar bot hi oam de, Z-i soner
(38). O4%N 0S S++j k-.n3v-t,-N- .H 38 Conpound 38 is prepared
according to the Qe 4 itRY in ERampRSIBI HyWub&utin
conmpound 19 (Exarrg?fe?ﬁﬁ%ﬁ?%gqggﬁ%ound!hgéj%@aﬁ:e?e%ﬁﬁaf| ed byHS| |3§uge &
chr omat og¥ aptympaund 13.(E%amplet fer, condpavie OH8 CHGL Buafied by yikitagdlichadmaogriplom
MeOH CH2C12. Mp 219-220 C 5\ ec); HRMS(FAB) cal cd for C21H27FN305S2 ( MtH+)
484.1376, f¥ilAd 7aBleORSE0OABnal . cal cd for C21H26FN305S2: C, 52.16; H,

EI- ?(2( 52) - gl 6?‘ %ﬁ&%r) C%fd fgﬁSCS% hy“ldlglﬁiL ﬁ\g) )%ﬁ)gl J ﬁg%élﬁégrﬁgl-l%gizll;t hi opyr an-
}-

4-y] ] phenyl 2- oxo- 1, 3- oxazol i di n-5-yl ) met hyl ] cycl opr opanecar bot hi oam de,
E-i soner

(SE)xample 33. N-[((55)-3-{3-Fluoro-4-[1-[[(phenylmethoxy)carbnonyl]imino]-1-
10  oxidohexahydro-1A*-thiopyran-4-yl]phenyl }-2-oxo-1,3-oxazolidin-5-yl)methylJacetamide,
Z-1somer (41),
F

0

N A
ﬁ 'S Y N O y
PhCH,O-C—N'- \_&‘

H
41
Compound 41 is prepared according to the procedure described in Example 19 by
substituting compound 15 (Example 8) for compound 18 and benzyl 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 CpsHoFN3OS (M+H") 518.1761,
found 518.1763. Anal. caled for CasHpsFN1O6S: C, 58.01: H, 5.45; N, 8.12. Found: C,
5791; H, 5.63; N, 8.11.
20
Example 34. N-({(55)-3-[3-Fluoro-4-(1-{ [(benzylamino)carbonyljimino}-1-
oxidohexahydro-1A*-thiopyran-4-yl)phenyl]-2-oxo-1,3-oxazolidin-5-yl }methyl)acetamide,
Z-isomer (42).

F, o
0, A
ﬁ tS ++ L H
PhCH,NH—C—N'- H \_QLNHAC
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39 Conpound 39 is prepared by the procedure described in Exanple 13 by
substituting conpound 14 (Exanple 7) for conpound 18. It is purifiéd*byﬁzma
silica gel chromatography first with 3% McOH CHCL3 and then with 1%
MeOH Et OAc. HRMS( FAB) cal cd for C20H27FN303S2 (M+W 440. 1478, found
440.1473. 0 A 25 Cunpaumi 42 & pEspang] asc@ZingNo[thi¢ poyediud¢ describedt m-Example 18 by

1- thylim - | -.0xi doh h - 1X4-1 hi - 4-yl ] .phenyl
-2 axo, 1, 5 DAUBHNEFAREOYTS FAERTPIs Dpan eIt aa Ban B R aleryapdofor 0 N o

S HI I N - 4 gﬂﬂg i S1 he procedure
descri bed iﬁh%aﬂﬁﬁéﬁﬁ%fgg S g#?ﬁﬁﬁ?ﬁgﬁh%ﬁgﬁﬁ%gﬂn 13 (Exanple 6) for
conpound 18. It iMpo2BgiS-2395 by (8¢d)] HRMSRFAS) ek faal aHMFN,0S (MA95') 517.1921,

MeOH Et OAc. HRNB%FAB cal cd for C19H27FN30382(§NHH+ 428. 1478, found
428. 1484.5 Exgwpd 133¢ 2Nf\(1;(15@91cdg£0[ CosHaeFNLOsS: C, 58.13; H, 5.66; N, 10.85. Found: C,

3-Fl uoro-4-| -géﬁﬁnfﬂyhgab y) carbnonyl]Jimno]-1 10

oxi dohexahydr o= 1" X4-1hi" -4-yl] phenyl } - 2- oxo- 1, 3-oxazol i di n-5-yl ) net hyl ]
acetam de, Z-isonmer (41). 0 0 S++ PhCH2O CN 411 Conpound 41 is prepared
according to the procedure described in Exanple 19 by substituting
conmpound 15 (Exanple 8) for conpound 18 and benzyl chloroformate for 15

met hyl chloroformate. It is purified by silica gel chromatography with 3%
MeOH CHC13 and recrystallization from MeOH M 213-214 C (dec); HRMS(FAB)
cal cd for C25H29FN306S (MtH+) 518.1761, found 518.1763. Anal. calcd for
C2sH28FN306S: C, 58.01; H, 5.45; N, 8.12. Found: C,
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57.91; H 5.63; N, 8.11. 20 Exarrple 34. N-({ (595)-3-[3- Fluoro4(1(

[ (benzyl am no) carbonyl]imno }-1- oxidohexahydro-1 1 JUN 1004
X4-t hi opyr an- 4-yl ) phenyl ] - 2- oxo- 1 3-oxazolidin-5-yl } methyl)acetam de,
Z-isonmer (42). 0 A Op NO I | * S+, ' PhCH2ZNH-C-N - jH MMe- ~H 42 -34

2004 Conpound 42 is prepared according to the procedure described in
Exanpl e 18-pypsubstituting conpound 15 (Exanple 8) for conpound 18 and
benzyl i socyanate for nethylisocyanate. It is purified by crystallization
from MeOH 1 Mp 238dmp38d bf ©rfdec) ; HRMS(FAB) cal cd for C25H30FNACES ( 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. CLAIMS | . A conpound
of formula I R A-CH2-W1 5 or a _ph ceutically acceptable salt thereof
wherein: Ais a structure i, ii, iy Wecf, N Qi Bis (a)

Ry

I
$  ora pharmaceutically acceptable salt thereof wherein:

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

e ﬁﬁ

Wt

Bis
Ry (CHz)p\
(a) A< P
(CHy);
{b) —_ N\/_\/Z ,or
(CHy),

oy
Z

10 Wis NHC(=X)R,, or -Y-het; povided that when A is a structure iv, W is not -Y-het;

*

X is O, or §; provided that when X is O, B is not the subsection (b).
YisNH, O, orS;
Z1s S(=0)(=N-Rys);
R, is
15 (a) H,
(b)  NH,,
()  NHC,4alkyi,
(D}  Cialkyl,
(e) Ca4alkenyl,

20 (H OC|_4alkyl,
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(b) \ z or (CH2)n (O iii iv z 10 Wis NHC(=X)R1, or -Y-het; povided that
when Ais a structure iv, Wis not -Y-het; X is 0, or S; provided that!y 71
when X is 0, Bis not the subsection (b). YisNH O0,0orS; Zis S(=0 (=N R5);
R, is 15 (a) H, (b) NH2, (c) NHG -4alkyl, (D) ClAalkyi, (e) C2 al kenyl,

20 (f) OG -4alkyl, -36 .- 1 ' JUN 2 04 (g) SG -4alkyl, or (h) (CH)n
C3_6cycl oal kyl ; ( )a urrence, al kyl or cycloalkyl in R is optionally
substituted with one or r’rf)re F, d or CN, 5 R2 and R3 are independently H,

F, 4, nethyl qr)ethgH,), CR%{:ﬂ&oiﬂ(y}O'B or F;, R5is (a) H (b) G.galkyl,
10 (c) C(=0 G _aal kyl ( d) C(=0'Cd . 4alkyl, (e) C(=ONHR6, or (f)
C( =S) NHRG;at Rﬁthlogcwarmradbyllcylcycloalkﬁhemhs, optboratly satestinnatwith encer, madcky/ICii n
R5 and R6 |§X\gpt|onally substituted with one or nore halo, CN, NO2,
phenyl , ycl oal kyl, OR7, C(=O R7, OC(=O R7, C(=0 OR7, S(=0 nR7,

5 R and Rs are independently H, F, Cl, methyl or ethyl;
Rsis H, CH;, or F;

Rs1is
(a H,
(b)  Cjalkyl,
10 ©  C(=0)C,.alkyl,

(d)  C(=0)0C,salkyl,
(e) C(=0O)NHRg, or
(f)  C(=S)NHRg

Rg is H, Cy4alkyl, or phenyl;

15 at each occurrence, alkyl in Rs and R, is optionally substituted with one or more halo, CN,
NQ,, phenyl, Cj.6 cycloalkyl, OR;, C(=O)R7, OC(=0)R;, C(=0)OR7, S(=0)nR7,
S(=0)mNR7R7, NR7SO;R7, NR7SO;NR3R7, NR,C(=0)R7, C(=0Q)NRsR7, NR7R7, oxo, or
oXxime;

Ry is H, C4alkyl, or phenyl,

20 at each occurrence, phenyl is optionally substituted with one or more halo, CN, NO,,
phenyl, Cs.¢ cycloalkyl, OR5, C(=0)R’, OC(=0)R;, C(=0)OR;, $(=0)nRy, S(=0)nNR4R5,
NR3SO;R3, NR-;SOzNR7R-,-, NR;C(=0)Ry, C(=O)NRsR7, or NRsR5;
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;
pis0,1,0r2;

Jis 1,2, 3,4, or 5; provided that k and j taken together are 2, 3,4 or 5;
misQ, 1, or2;
nis 2 or3; and === in structure iii is either a double bond or a single bond.

30

2. A compound of formula I which is a compound of formula IA:

-37 -



S(=0 M\R7R7, NR7SC2R?, NR7S2NR7R7, NR7C(=0)R7, C(=0)NR7R7, NR7R7, 0x0, 0
oxime; R7 is H Cl1 alkyl, or phenyl; 20 at each occurrence, phenyl i-sl JUY
optionally substituted with one or nore hal o, CN, NO2, phenyl, C3-6
cycl oal kyl, OR7, C(=O R7, OC(=O R7, C(=O OR7, S(=0O nR7, S(=0,, NR7R7,
NR7SO2R7, NR7SO2NR7R7i NR7C(=0O)R7, C(=O) NR7R7, or NR7R7; het is a C-linked
five- (5) nmenbered heteroaryl ri havi ng 1-4 heteroatons sel ected from

t he group consisting of oxygen, d nitrogen, or het is a C1linked

;
200k

six (6) nmenbered 25 heteroarylgri hayihg 1- 3, nitrogen atons; pis 0, 1,
or 2; j is 1, 2, 3, 4, or 5; provixed Ha.t_Q(/a Rjn t aken together are 2, 3,
4 0or5 misO0, |, or 2, nis 2Rr 3; and ~-H" in structure iii is either

a doubl e bond or a single bond. 30 2. A conpound of formula | which is a
conmpound of forrmula IA: 3. A conmpound ofaclaim?2 wherein R, is CL.4al kyl.
5 4. A compound of claim2 wherein R, is ethyl 5. A conpound of claim?2
wherein R3- is wetdigpound of Napoipowmends: icflCakatkd. wherein R is

C3-6cycloal kyl. 10 7. A conpound of claim2 wherein R1L is cycl opropyl. 8.
A compound of claim2-7 wherein X is sulfur atom 15 9. A conpound of
claimg- 74_\/\/nergigb,ﬁ%&,mg@@la%gr@h%gnRél\iggtrp;gpund of claim8 wherein one of
R2 and R3 is H the other one is F. 11. A Conpound of claim9 wherein one
of RR and R3 is H, the other one is F. 20 12. A compound of claim38
wherein R4 is H 13. A caonmpound of claim9 wherein Rais H 25 14. A
conpound 8f cl A ATRPINRELEFRIB L Rareind iBs methy /r--\ Z (CH2)n wherein Z is
S(=0 (=NR5). 15. A conmpound of claim9 wherein structure Bis -38 1 - 2004

6. A compound of claim 2 wherein R, is Cs_¢cycloalkyl.

; 7. A compound of claim 2 wherein R, is cyclopropyl.
8. A compound of claim 2-7 wherein X is sulfur atom.
15 9. A compound of claim 2-7 wherein X oxygen atom.
10. A compound of claim 8 wherein one of R; and R; is H, the other one is F.
11. A compound of claim 9 wherein one of Ry and Rj is H, the other one is F.
20

12. A compound of claim 8 wherein Ry is H.
13. A compound of claim 9 wherein R4 is H.

25 14, A compound of claim 8 wherein structure B is

—Nf
(CHa)n
wherein Z is S(=0)(=NRs).
15. A compound of claim 9 wherein structure B is
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~1 -NZ ~(CH2). wherein Zis §(=0 (=NRS). 16. A conpound of claim8
wherein structure Bis 5 wherein Z is S(=0 (=NR5) 17. A conpound of cllailmien
wherein structure Bis (CH)P., Z (CH2)1/ 10 wherein Z is S(=0 (=NR5). 18.
A compound of cl aim 15-18 wher ein R5 is H 19. A conmpound of cl aim 15-18
wherein R5 is O 4alkyl, optionally substituted wth 15 OH4 or G . aal kyl
substituted with C(=O NHC3 jal kyl, C(= C)—NH@ or phenyl; wherein the phenyl
is optionally substituted with OH netdlyl, ®O2, CF3, or CN. 20. A conpound
of claim20 wherein R5 is CH3, or ethyl CI-2¥ A conpound of claim 20 wherein
R5 is G -4al kyl substltut ed with phenyl Wigt ein 20 the phenyl is

opti onaII subs él(f;tﬂ VK&%Q NO2. 22. A conpound of claim 15-18 wherein R5
is ¢(=0d ﬁé‘ilrk |lb 3] 4al kyl, C(=O)NH2, or C(=O)NHC 1-4al kyl . 25 23.
A compound of claim23 wherein R5 is C(=O)NHCH3, or C(=0) NHCH2CH3. 24. A
conmpound of cl aim 15-18 wherein R5 is C(=0) CH3. 25. A conmpound of claim
15- 18 whet&i n RocangpothdOf 6ehid 8 whzeid sthldiré®@# 26. A conpound of claim 2
which is (1) N({ (595 -3-[3-fluoro-4-(1-imno- |-oxido- i Xa, 4-thiazinan-4
yl) pheny]] - 2-oxo-1, 3- oxazolidin-5-yl }(cmeztgyl)et hanet hi oam de; 5 (2) N ({
(5S)-3-[3-fluoro-4-(1-imno- |-oxid

4-t hi azi nan- 4-y1) phenyl ] - 2- oxo- 1, 3- oxé(i'ﬂxdn/dl n-5-yl }

mathyl%propanethi oam de; (3) N( { (59)-3-[3-fluoro-4-(1-imno-

| - oxi do- 1¥feretr T i $ZNENKEY! ) phenyl ] - 2- oxo- 1, 3- oxazolidin-5-yl }

met hyl )cycl o prop anecarb o thioa md e; (4) N ({

(5S)-3-[3-fluoro-4-(1-i mno-I|-oxi dohexahydr o- 1X4-t hi opyran-4-yl ) phenyl]-2-

10 1, lid h tam d i 5
N-(?E(gS) an OCS:S‘%PB’QHE'(’{C%’HH‘EE Vyl}&ﬁﬁ?’ﬁ@%‘é%?%%dr o- 1X4- t hi f)pi/r an- 4-yl ) phenyl ]

_< (CHZ)p\Z

(CHp)”

10 wherein Z is S(=0)}(=NRjs).
I8. A compound of claim 15-18 wherein Rs is H.
19. A compound of claim 15-18 wherein Rs is Cj.salkyl, optionally substituted with
15 OH; or C, salkyl substituted with C(=O)NHC, salkyl, C(=O)NHj; or phenyl; wherein
the phenys! is optionally substituted with OH, methyl, NO,, CF;, or CN.

20. A compound of claim 20 wherein Rs is CHs, or ethyl.

21. A compound of claim 20 wherein Rs is C;4alkyl 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,; 4alkyl,
C(=0)NHg,, or C(=O)NHC; 4alkyl.

25 23. A compound of claim 23 wherein Rs is C(=O)NHCHj, or C(=0)NHCH,CHa.
24. A compound of claim 15-18 wherein Rs is C(=0)CHs,

25. A compound of claim 15-18 wherein Rs is C(=0)OCH;.
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oxo- 1, 3-oxazol i din-5-yl } methyl)ethanethi oanude (E)-isomer; (6) L
N-({(5S)-3-[3-fluoro-4-(1-im no-|-oxidohexahydro-1|X4-thi opyran-4-yl )plnelni/ 01]
- 2- 0xo-1, 3-oxazol idin-5-yl') nmethyl) propanethioanide (E)-isomer; 15 (7)
N-({(5S)-3-[3-fluoro-4- (1 i m no- | - oxi dohexahydr o- 1X4-t hi opyr an-4-yl ) phenyl ]
-2- 0xo0-1, 3-oxazolidin-5-yl }nethyl)cycl opropanecar bot hi oam de (E)-i soner;

(8)

N-(((5S)-3-[3-fluoro-4-(1-im no-I-oxidohexahydro-I|X4-thiopyran-4-yl)phenyl}

o | tam de (2)- 9
V(L5915 TrobirBL A Bt T GG Eany a o 1) &t b opyr an- 4-y1 ) phenyl

I-\l-zi ‘ (ng;)i@? %33]‘ ﬂ%%‘?hl BliloRoM-HoRtihy] ) ethangt, W-tg?a.rﬂnqg-é()% p‘h'ex?)cf]w@ oxol110)
-(1-imno-I- oxmxhzhb&ak@yﬂr owclhil éthiahetbpymade, 4- vyl ) phenyl ] - 2-

oxo- 1, 3-oxazol i di n- 5-yl ) met hyl ) pr opanet hi oanj de (Z)-isoner; (11)

N-({(59) - @[ 3- Mr(&b?SéJdB(fiwrmfin umlamlm@céhydrtblazynau-‘itmp@pwlhamwl3pheny|

2- 1, 3- d | th d Z) - 25
(12) RCL (59 B G e b I ho) -1 oxi conexahycr o-1

X4-t hi opygsan- 4 V. 0 Iy b i de,
S oen, 3 ?13 N- @{éﬂ&?@e@ @}org =40 eﬁomégg 3?@&@%&1& lig0ht Rizdan M -JTE0NBYY1) 8GREAM.
1- (et hyI I M nodxakebdineohl xekhydicoeldpréparicohdpitticamide;

yl'] phenylg - 2-0x0-1, 3-oxazol i din-5-yl }methyl)propangt hi oam de, Z-isomer;
(14) 4) N- ({(SS) 3-[3-fluoro-4-(1-imino-1-oxidohexahydro- 1A -thiopyran-4- yl)phcnyl] -2-

N-({(5S)-3-[3-fl u | dohexahydro 1X -thi opyran-4 30
yl ] phthyl - 2 0938) xaﬁé(@ﬁ'éascﬁ %‘cg'rrbflc%arﬁ’él? ? 1*BMSpanet hi oani de, Z-i somer:
(15) I\F({ _ . .

(39) N (659 Brpssy i Morase-(-iing L oxdhesahyaro i fhiopyranctcyhphenyl]-2
yl ] phenyl ] 2 00000 1saamalzdzh+5dylmm5thyl)et}1mhlhwrﬁd¢r(ﬁpa§mam oani de, Z-isoner;

(16) N-({ (59): 3 3-fl uoro-4- (((phenyl met hyl )i ni po] - 1- oxi dohexahydr o- 1
i, 4-thi upﬂﬁg an- NA{ Eﬁ]}ﬁh@n‘}!‘?m?‘! Hx@nnoﬂ -l dotisxpla ‘ﬁﬁoﬁly}hlopﬁa““’r yl)phenyl]-2-

, 4-
} met hyl ) pr opan
N-({(5S)-3-3- u%’?g&ﬁﬁd‘f‘( 3§18W5ﬁ9’f)§¥°8%9‘f‘5‘1°?ﬁ%° EHSWE dohexahydr o- I t 4-
t hi opyy an¢gA- y INphessyl3-j-Basrsor- @-lwﬁruﬁiiﬁlz&hﬂﬁhdhﬁycﬂtl) 1\*-thiopyran-4-yl)phenyl]-2-
met hyl ) pr opanet hi oar ni de, Z- i soner; (18)
N-(((5S)-3-[3- @meﬁe@méﬂdlbfs( Yﬁétrhsliyb)nyqiuproamouiabqkum@ (H)-isomatphexahydr o- |
Lh ?Eﬁ[rgp(gﬁ YRR '3] (RO A i a4 idoexany At TR Wby h St g gn de:

(59)-3-[3- fI uo fns((h ﬁ&h@@@%ﬁg@ %Arh_m 1s% %l dohexahydro-1 to

t hi opyr an- 4- yI - 0XO- rret hyl ) pr opanet hi oam de, Z

i soner; (920) N -({(55)-3-[3-fluoro4-(1-imino-1 oxidohcxahydro 124 -thiopyran-4-yl)phenyl]-2-
N-({(SS) 3-[3-fluoro-4-(1-[[(ethoxycarbonyl)methyl]im no]-1-oxi dohexahydr o-

| X4- 20 0xo0-1,3-oxazolidin-5-yl}methyl)ethanethioamide (Z)-isomer;
Ry antity L NBAESY R A i A ooy TR e RA AR BREMIET " e

N-({(5S) - 3- [ 3- bkal913%Azbldinld- iyl pRiBRYIARIAOIHashay! [ T m no) 1-
(11)  N-({(55)-3-[3-fluoro-4-(1-imino-1-oxidohexahydro- 1l‘-thiopyran-tt-yl)phcnyl]-2-
ox0-1,3-oxazolidin-5-y]l ymethyl)cyclopropanethicamide (Z)-isomer;
25 (12} N-({(55)-3-[3-fluoro-4-[1-{acetylimino)-1-oxidohexahydro-1 ?C*-thiopyran 4-
yllphenyl}-2-oxo0-1,3-oxazolidin-5-yl jmethyl)acetamide, Z-isomer;
(13) N-({(55)-3-[3-fluoro-4-[1-(methylimino)-1-oxidohexahydro- 114-thi0pyran-4-
yllphenyl]-2-0x0-1,3-0xazolidin-5-yl }methyl)propanethioamide, Z-isomer;
(14)  N-({(55)-3-[3-fluoro-4-[1-(acetylimino)-1 -oxidohcxahydro-l?L‘-thiopyran~4-
30 yllphenyl]-2-0x0-1,3-0xazolidin-5-yl ) methyl)propanethioamide, Z-isomer:;
(15)  N-({(55)-3-[3-fluoro-4-[1-(ethylimino)-1-oxidohex ahydro-1k4-thiopyran~4—
yliphenyl]-2-ox0-1,3-0xazolidin-5-yl } methyl)propanethioamide, Z-isomer;

- 40-



oxi dohexahydr o- | X. 4-thi opyran-4-yl)phenyl]-2-oxo-1, 3-oxazolidin-5- yl }

met hyl ) pr opanet hi oanmi de, Z-isomer ; (22) N-(((5S)-3-[3-fluoro-4-[ -4 JUN72004
| -[ (am nocar bonyl )i m no] - 1- oxi dohexahydr o- | X4-

t hi opyran- 4-yl ] phenyl ]-2-o0xo-1, 3-oxazolidin-5-yl } nethyl)propanet hi oam de,
Z- 20 isomer; (23) N ({ (58) 3-[3-fluoro-4-|

1-[[(am no I‘/I #/J)e P% im no - 1- oxi dohexahydr o- |

t hi opyr an{ yI ?}) &y oilgxE-( SIIBWHP?[HIIAU’B‘WI ] Pkﬁ@hﬁg@hyﬁpdﬁaﬁ@vmre@m de,
Z- isoner; (24

N-({(5S)-3-[ 3- bisllpheny) A ﬁ"%ﬁ asat Hy rsthinserepebioamitt %éﬁ%‘%fo- 171, 4-
25 (17) N- ( (55)-3-{3-fluoro-4-[1-{(3-phenylpropyhimino]-1- ox1dohcxahydro 1A%

t hi opyran-4-yl ] phenyl ] - 2- oxo- 1 3-'0xazo Ildl n-5-y Imat hyl) pr dpanet hi oam de,
Z- isoner; ( 25)hl{xp)[r61( 5S)I}p3€r(38}~?140uo{103 dxdzdhimes blMImemhyh)@)ep}mﬂhmdmcﬂe?I4

4-t hi azi nan- 4- henyl) -2- oxo- 1, 3-oxazolidin-

5-yl) thyl]prgsﬁ &t hi oani de; (26)

N-[((5S)- g N II\I i{gﬂgn ')I IIIué%EcIsglyI (HII:IIW anImc?f&r(IIgn)I’lﬁﬁimo -1-oxidohexahydro-1A'-

4-thi azin

oxo- 1, 3- oxazol lthlIb -yl t 2 ox6l10nbRRBN8MAS-HR L &Iﬁn
N-[((5S)-3-(3-fl uIII)IIro %TE[II}IIIH hoxycar bonyl ) i mI?IrIo] I%@om dof-:tI“%Zamdc o
4-t hi azi nan- 4- isomer;

h | 2- | t hyl t hi d - JUN 2004
IaI)O ﬁ”[y()wg) . fé5$r%53r§8anc4ril[k(mc§10I’<r§w SR e ratmdei Ho- x4
th

. i nan-
xazol i di n- ?III)I%II &tIFI'I’y p]hc If(%)(érxgplangé%zro SRS I':IIII"IIIIIIQPIOP(&E&' oggmpde, Z-
3-[3-fl uotigmr] 1-(methylim no)-1-oxidohexahydro-1 ?, Qthiopyran-4-
e
[

<

I

2
3 oxd
55) -
ITp
-5
[(
10

henyi } - 2- oxo- 1, 3-oxazol i din-5-yl } nethyl)cycl opropanecar bot hi oam de,

somé20) ( 3By (SS) 3-[3-fluoro-4-(1-[[(ethoxycarbonyl)methyl]imino]-1-oxidohexahydro- 1A%
I))E;rsén34(3l fl.uoro- )(Al)h)jhgé(ﬂvﬁghoxyc rbonﬁlPI\'l egII?IIetIIIyl)%pr%?\Q é%/(%ro I

) met hyl ] cycl Wanecar bot hi oam de, Z-isoner; (31) N[((59)-3- {
fluoro-4-[ 1-(methylim no)- 1-oxi dohexahydr o- I X4-t hi opyran-4- 10

| phany! 20- X059 Dinflobiodd- k-5 hirephusly) ey dptpatiaeiziohat hi oari de,  E-
oner; (32) N-[((5S5)-3-( 3-f

0- 4- [ 1- (et h;QP‘III‘PI‘Wﬁl)IW‘if-OoI?I dbwexraﬁ;fhylaphemﬂﬁrﬁ)@pw@xmhdln -5-

] phenyl)-2-0 I yl ] pr opanet hi oam de, E-ii soner;
38 N L1559 gﬂ{r&%@fﬁgﬁa% E‘i'(}a@mée,%?sgﬁép

1-[[ (pheny?ayet Inox%()ssps onemytol4-01- [(Q]mﬂdc@?b'oﬂf’l %QAISW%QMOF@(&II?&O 1A%

X4-t hi opyran-4-yl }-2-o0xo0-1, 3-oxazolidin-5 met hyl ] acet am de,
Z-isomer; or @quyrm-@(y(l]i@):nﬂ] |_23)x|§+11,|3)-|o@am.l|(im Sﬁljmethyl)pmpanethloamlde Z-
[(ben72XI am no) & bonyI Jirnino }-1-oxi dohexahydro

FN5

t hi
yl
3-
yl
IS
or
yl
(

(23)  N-({(55)-3-[3-fluoro4-[1-[[(aminocarbonyl}methyl]imino]- | -oxidohexahydro-1 AL
thiopyran-4-yl]phenyl}-2-oxo-1,3-oxazolidin-5-yl} methyl)propancthioamide, Z-
isomer,

(24)  N-({(55)-3-[3-fluoro-4-[1-[(2-hydroxyethyl}imino]-1-oxidohexahydro- 14

25 thiopyran-4-yl]phenyl]-2-oxo-1,3-oxazolidin-5-yl }methyl)propanethicamide, Z-
isomer;

(25)  N-[((55)-3-{3-fluoro4-[1-(methylimino)-1-oxido-1 A%, 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- 1A 4-thiazinan-4-yliphenyl}-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-

yDphenyl}-2-0x0-1,3-oxazolidin-5-yl)methyl])propanethicamide;
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1 h4-thiopyran-4-yl)phenyl]-2-o0xo0-1, 3-oxazolidin-5-yl } nethyl)acetan] qlI
Z-isoner. 20 27. A conpound of claim2 which is (1) -1 JUN 7004
N-({(5S)-3-[3-fluoro-4-(1-imno-I-oxido-1). ,

4-t hi azi nan- 4-yl ) phenyl ] - 2- oxo- 1, 3- oxazolidi n-5-y1)

met hyl ) et hanet hi oam de; (2) N (((5S)-3-[3-fluoro-(1-imno-I-oxido-1X 4,

et byt pr Ganel T b e 98 57 NG g ase - b
-oxi do-1 X4, 4yhbhaginakxé- 1y3 bpﬂ@nmnls Bn@w]kyclapropmwbbmdména’l
} met hyl )cycl opr opanecar bot hi oam de; (4 }

N-. (((5S) ¢35 [ 3N-{ {udY)e3-B-(lheriont- hbémetbxhlmm%ammmwb@m hi’x‘bﬁwmmarm y1) phenyl
]-2- oxo-1, 3-oxazolidin-5-yl }nethyl)ethanethi oam de (2Z)-isoner; (5)
N-(((5S) - 3- [3 yllaegrglizz-pyoql B th m%ﬂﬁw&n&}ﬁv@m&nww&aghmm@eﬁa ) phenyl ]
-2- 30, oxo- 7 a;ol i di n-5-yl } et hyl ) propanet hi oam de (Z)-isoner; or (6)
N-(( (5S)-3- [3 f?’)f%‘

or 0- 4- (1- {amynoN.¢ é@@)@omﬂa&b@t Or- ;(Kﬁlﬁﬂygﬂ%%nﬁm}/&})lp&ﬁﬂéfﬂdxal?ydro 114

oxo 1, 3--oxazol i di n-5- met hyl ) cycl opr opanet hi oam de (Z)-isonmer. -42 1 .;
"N 2004 28. Atmop:mmuﬂd’l]phenylaamxb Whioxhzolglif-3) N ({ (5S)-3-[3-fluoro-4-]

1 (met hyl i m no) - 1- oxi dohexahydro- 17, 4-t hi opyr an- 4-

yl ] phenyl ] - 2- oxamftrgilaxqﬁwmeﬁw@owoanﬁé% AP opanet hi oami de, Z-isoner; 5

(2) N-(4 gﬁ‘?’) ?QI:[&S&) ygaqluoﬁé‘ér (Btapy 1Hnn%)yl oxldghexahydro 11" -thiopyran-4-

1- (acetyl I'nino ox1 dohexa ran-

I ] ph ] -2- 1
() N L(59)-3 DTTr oa- (Le o o b B oA hyar o- 1a

t hi opyr an- 4- yI )spmnyl] 2- 0x0- 1, 3-oxazol i di n-5-yl }nethyl) propanet hi oam de,

Z- isoner; 4 Fl uor 0- 4-

[[(4-nitr i/\{ g(&% }%i%l%-lﬁ (he Bgm@o()]l émdohexahydro 12 -thiopyran-4-
OX|dohexahydro e

y1} ot byl )propgﬂéﬁ i Oa?ﬂ%ﬁainzz‘éxéféohﬁﬂl 5‘%&)@%%?0@%%&&@4 s ey,

N (((59) - 8F)3- N-[(F9-34{ I-Tluoree-Ni- [ phongmekhony) ctobrensit | nling}- 1 X4&idohi oahydian - 4-
yl ] phenyl ] -2-0x0;1, 3-oxazol i di n-5-yl }nethyl)cycl opropanecar bot hi oam de, Z-
15 i séfrer: or (16)—tmpm)(rg.153)yl]ph@njg}afszb3mxpzoh in-S-yl)methyllacetamide, Z-isomer,;

1-[ (et hoxycar bonyl )i m no] - 1- oxi dohexahydr o- 1X4- t hi opyran-4-yl]phenyl)

- 2- ox0- 1, 3-oxaZbl i di n- 5- yl ) met hyl ] cycl opr opanecar bot hi oar ni de, Z-i soner.

20 29. A goqgpumd. (Ol SPBEIZoith. o (o laind e BBmnd 91 Bk ydeo

1(rrethyI|mno)-I-OX|d exahydr o- yran-4-
1A*-thiopyran-4- yl)pheny]] 2—oxo l 3- oxazohdm 5-yl}methyl)acetamide, Z-isomer.

20 27. A compound of claim 2 which is
(1) N-({(55)-3-[3-fluoro-4-(1-imino-1-oxido-1 A 4-thiazinan-4-yl)phenyl]-2-oxo-1,3-
oxazolidin-5-yl} methyl)ethanethioamnide;
(2) N-({(55)-3-[3-fluoro-4-(1-imino-1-oxido-1A*, 4-thiazinan-4-yl)phenyl]-2-oxo0-1,3-
oxazolidin-5-yljmethyl)propanethioamide;
25 (3) N-({(5S)-3-[3-ﬂuoro-4—(l-imino-l-oxido-l?\,4, 4-thiazinan-4-yliphenyl]-2-oxo-1,3-
oxazolidin-5-yl}methyl)cyclopropanecarbothioamide;
4 N-({(585)-3-{3-fluoro-4-(1-imino-1-oxidohexahydro-1 l‘-ﬂliopyran-tl-yl)phenyl]-}
ox0-1,3-oxazolidin-5-yl }methyl)ethanethioamide (Z)-isomer;
(5)  N-({(58)-3-[3-fluoro-4-(1-imino-1-oxidohexahydro-1A*-thiopyran-4-yl)phenyl]-2-
30 oxo-1,3-oxazolidin-5-yl } methyl)propanethicamide (Z)-isomer; or
(6) N-({ (55)-3-[3-fluoro-4-(1-imino-1-oxidohexahydro-1 7&4-thi0pyran-4-yl)pheny1]-2—

0xo0-1,3-oxazolidin-5-yl }methyl)cyclopropanethioamide (Z)-isomer.

.47 .



| ] phenyl ] - 2- oxo- |, 3-oxazolidin-5-yl) nethyl)propanet hi oam de, Z- |son§q

2) N-(((5S)-3-[3-Fluoro-4-[I-(ethyiir JUK 1004

i no) - 1- oxi dohexahydr o-1?" 4-t hi opyran-4 yl ] phenyl ] - 2- oxo- 1, 3- oxazol i di n-5-yl
met hyl ) pr opanet hi oam de, Z-isomer; 25 (3) N ({(5S)-3-[3-Fluoro-4-(1-{

(et hyl am no) car bonyl ] i m no}- 1- oxidohexahydro 17

t

hi opyr apg 4- yla) gk o2 Qi@ 23vhicipxazol i din-S-yl
met hyl ) propanet hi oarni de, Z- i soner; (4)
I\F[

B T A s Ay e

ll;;,[ gfg tSEI) agi ngﬁvg “g?l?’g thr)]{o h S(JE%E&YCM-@ NPhehyBEicPiethioamide, Z-isomer;

oxo0- 1, 8- o#azol Ne{ mg-y[a)ﬂwbw a1ccacd:t91@m¢mne@>aﬂmtxmsmmmn‘emuﬁ@ranuﬁe of a
corrpound of formula 1, as shown in Caim1l, for the manufacturing of
medi ci nal s f or YidpenyHeapxehs- Qjeraz@hcbnéwlhmeﬁhmf)ez@pmmﬁsoamw&zxsmmmN 2004 31

orally. pbent UMY eéﬁérﬁefﬂaﬁw%”gycaf APy 1P iR cal
?ﬁ”‘;ﬁsgﬁrgﬁﬂt ofomp e PRl Fo P s Q%Bﬁh@o%%fﬁﬁﬂwsﬁ%ﬁf 81 day.
33. The use of 1seinarm 30 wherei n sal d conmpound is adm nistered in an anount

of from about t o about 50 of body weight/day. 10 34. A use for
treat thg %)croyrgl rrECFl u@fPs ¥ { [‘hnmoybewyﬂéﬂﬁcarh@l)ﬂ}mmwﬂrbn is skin

I nfection. 35__A.u in mcro nf ectjons a|m30 wher ei n
the infection P’é’dg@cémt‘?'ci{f’ "t ﬁp%i 3)6)9 ﬂ\g Wcle%f)f“&g 1di osition
conprising a conpRuyhpal aﬁgtﬁ]md@gqsgmaphar maceutical ly acceptable
carrier. 37. A corrpound of claim i wherein structure i, or iii is ~N, 0 O or

20 iii (5) N-({(558)-3-[3-fluorc-4-[ 1-(methylimino)-1-oxidohexahydro-1A* -thiopyran-4-

ll—|hv-'—/—\\<

yl]phenyl]-2-ox0-1,3-oxazolidin-5-yl }methyl)cyclopropanecarbothioamide, Z-
15 isomer; or
()] N-[((55)-3-{3-fluoro-4-{1-[(methoxycarbonyl)imino]-1-oxidohexahydro-1A%-
thiopyran-4-yl]phenyl }-2-0x0-1,3-oxazolidin-5-

ylymethyl]cyclopropanecarbothioamide, Z-isomer.

20 29. A compund of claim 2 which is
(I)  N-({(55)-3-[3-Fluoro-4-[1-(methylimino)- 1 -oxidohexahydro-1 A*-thiopyran-4-
yllphenyl}-2-oxo0-1,3-0xazolidin-5-yl jmethyl)propanethioamide, Z-isomer;
(2) N-({(5.5')-3-[3-Fluoro-4-[1-(ethylimino)-l-oxidohcxahydro—l14-thiopyran-4-
yllphenylj-2-oxo-1,3-oxazolidin-5-yl }inethyl)propanethioamide, Z-isomer;

25 (3) N-({(55)-3-{3-Fluoro-4-(1-{ [(methylamino)carbonylJimino}-1-oxidohexahydro-
I?L“-thiopyran -4-yDphenyl]-2-ox0-1,3-0xazolidin-5-yl jmethyl)propanethioamide, Z-
isomer;

4) N-[((55)-3-{ 3-Fluoro-4-[1-(methylimino)-1-oxido-1 14,4-thiazinan-4-yl]phcnyl )-2-
0x0-1,3-oxazolidin-5-yl)methyl]propanethioamide; or

30 (5) N-[((55)-3-{3-Fluoro-4-[1-(methylimino)- 1-oxido- 124 4-thi azinan-4-yllphenyl}-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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3] The use of claim 30 whereir said compound of fermula I is adnunistered oreily,

parenterally, transdermally, or topicatly in & pharmaceutical compositior.

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 sald compound is administered in an amount of from

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

34. A use for treating micraobial 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 1 wherein structure i, or iij is
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