,e3e..16To6)9b. P CN1 31 J U | 20D3 PROCESS TO PREPARE CYCLI G- SULFUR
FLUORI NE ARING OXAZOLI DI NONES BACKGRO JND OF THE | NVENTI ON 53%'JUF fﬂﬁ}d
of the Invention The invention is a process for the preparation of

bescr i pti on of tHEORERSEOPRERARE CYEES
Description of t 8%} ﬂu 2 R i Simeierey
phar maceutical ly anti bacteri al ox%%kz@mgﬁ@é}qﬁgee for exanpl e,
I nt ernation w ﬁ‘grrmu)u pon W)97137 . wever, when the the oxazolidi none
contains an | l Hgmmgjbsti tuted phenyl ring, deconposition of the
net al | at ed benz ,Jo a reactive benzyne is a known undesirable side

2.

reaction, see "Dehydr obenzeBACGKGROUNILGFINHEINVENTEON, Hof f mann, Acadeni c
Press,. N Y., 1967. ?he process of] ﬁfﬁl E{ ssgnt i.nvention produces a
t et r ahydr ot hi opyr an-o-fl uori nat ed* ¥ N 7t5 internediate (1V)

\(M;<'| goh Lf} dusef Ul The s RERSIFis AGrEdtd RAfe Priratdiion % icte- sanazMiokdt PaRSRIng 7~ V) -
N- (((59) - 3ekdzoliinoneantibatietizlapyms.o- 1- oxi do- 2H t hi opyran- 4-yl ) - phenyl ] - 2- oxo
-5. oxazolidinyl]nmethyl] et hanet hi oam de - . ., I nter nat i onal

Publ i cati on W97/ 09328 di scl os€<283¢iRuan Bn- o-f | uori nat ed

oxaxol i di nones [ 7 rmﬁm er

tenperatures t hynlm? ﬂé&yfgse?: Iage%%fpr 4 ?‘?@r‘% ﬁhﬁ%‘ﬁgﬁg ﬁﬁg}ifcatl on

W97139995 oglizoB0iA6msS, deetforénad fpmhmaﬁwoaa}mmvhbumhlwwe@wmmbw@en&wm whi ch
er

are produced by a process dif ent that that of the present invention.
SUMVARY OFtherheprazahdimpre-¢antaies arashalegen shjstiruietphspyl ing. deqompesiion pbihe

ds of
col oot od f PEIRURRA telstiy 1 Rekotye egeadh X Shnowh ok yolEiigh b ' ©
substi t ut edDaiydRsbenzene and Cloameityt by R BY. Hoffikkh, A cedentic PAROXY.Y.,196). GBe C3
azkenyl optionaDy substituted wwth:; (A) Phenyl, 5 (B) C3-C7 cycl oal kyl, 31

JU | 2003 pProcess of mheprpsesh invepiandgieduces wgahxdm}b!ew -Pwueﬁ@atequzelmawcc c3

| kyl I | kyl .
A 55 o se) BRARRhEE qTROARAT baked HiRbblifirpiti 0 RelwY dpbdiciionts ofr%)” o
Furt her di ePOxad N-H (38 )p3-¢3-Ascrood-(1prahydro- hgxilo-2H-thiopyran-4-yl)- phenyl] -2-0x0- 5—

tetrahydrothio o- | uorlnated carbarnate i 0 of formula (1V) where R-, n’
is as deflﬁ’éa&"g%ﬁl’)g'“ ]&‘H (1) contacting a 4-brono-3-fluorinated

carbamate of f 0%&?&&3‘?%&&3%@%9%%2@%8&? “tﬂaﬁr&%g{i@aﬁ%wuéﬁm

defi ned above, I gnard reagent ormul a ere Ris C
C ~ al kyl , ox@igb@henes Whith~k prodibil by acybich respoyrks moclpoader| terapetamtes alsanXhe s

contacting the product of step ( 1) with an al kyl
I|th| u%? %‘@mifﬂ((i"‘)fﬁ %) contacting the product of step (2) with
t et r ahydr ot hi opj@fmibralPutitchtion WOBTALYSUEESER EEh Yo BRophiin-o- DiyEhfEk &N
oxaxolidinones which are produced by a process different that that of the present invention.

UMMARY OF INVENTION
Disclosed are tetrahydrothiopyran-o-fluorinated compounds of formula (IV)

AR

S OH *166166*
0

R v
NJLO o~ rester

H

25

30  where R.., i selected from the group consisting of:
(1) C;-C;p alkyl optionally substituted with:
-1-



The proves EILPF] present invention is the reaction of the

4- br ono- 3- f°tior rnat ed carbarnate (11) with tetrahydrot hzopyran- 4- 8reU 2003
to produce a tetrahydrothiopvran-o fluorinated conpound (1V). The

t et r ahydr ot hi opyran-opt:I g]é;‘ nat ed compound (IV) is a key 25 internediate to
maki ng oxazol i di none (:artt Cterial agents which contain the

t et r ahydr ot hi opyr an- o@)luphi I @teci@npup. The process starts with a

Q brono-3-fluorinated carbarnate (1l g)erabl e R-"~, groups include: (1)
Cl-C, o al kyl opt(ﬂbﬁatqsw«suﬁgptxmﬂmbmm wg® (A) phenyl, (B) | thru J C -C3
al koxy, (1) C2-C3 al ptionally substituted with: -2 31 JUuL 2Q03
(A) phenyl, (B) C3-C }%‘F’B’gl kyl, (I'l'l) phenyl and optionally substituted

with one thru three  cal d . (1V) naphthyl optionally substituted
W th ong thru three gmgcglcid‘% ig his preferred that R-."~, be C -Cs

al kyl or -CH2~; (m) pmnﬁ%@omfoﬁilt?rs&&dtuida]a%t}ﬁm%bmreetblutydlkyl The first step
of the process requires that the 4-brono-3-fluorinated carbarnate (| I) be

reacted with a & h@y}@@gmwmwtvwé%wmﬂWWW@a@mke Ris C--C

| kyl , CH2=CH , | ohexyl Br, -d
gr YI It is pr 9’?’@%%%5’? O(é"p(é'ine g‘%mypﬁ%ll%aﬁﬁ@nﬁre a
pref erred that BupSercditWsed it pl'o‘éeég'b?ﬁ C?irﬁg 2iiahydfolBR pyrd-o-1168rinkiRd Sarb&aat | on

is perforned in the usual manner ignard reactions which is well known
to thoge stffdrmdlal(hV):\hmraRt..,lsswddm@Q)bquV«thicbcomms on of the mixture from

step (1) with an alk I|th um b lt.is e redt t the alkyl lithium
base is sel ectegl i/ﬁ Eﬂ?ﬂ"@iﬁ'@?”éppﬁﬂb&”ﬁ%{ l‘tm um L
n-butyllithium s- butylllthlumandt-butylllthlum Step (2) should be

perforned at a 15 tenperature of less than about - | 5; it is preferred
that step (2) be performed at a tenperature range of about -15 to about
-35, nore preferably int e range of about -20 to about-35 . It is

.3 equivalents of NN N, N - metlhyl &Lhyl enedi am ne. Step (3) of the
process is contacting the or0ouc Ostep (2) with the tetrahydrothi opyran
20 “4-one (111) to produce the deS|red t et rahydr ot hi opyr an-o-fl uori nat ed
compounsl (1V). It is preferred where the product of step (Z) is contacted
wi th a conpound of the fornmula M@ prior to contacting with the
tetrahydrot hi opyran-4-one (111), where Qis -d, -H or -1 and where the

two B can t She . 1S
prefferred t at%ﬁ%ﬁ&%@% QGI&) arﬂ(f%gtpo?h{s% E ~§'¥R e R IS
C, alkyl, CH,=CH-, CH,=CH-CH;-, cydohexyl or pheny) and where X is -Br, -Cl or -1;
(2) contacting the product of step (1) with an alkyl lithium base and

preferred that both step ndostep (2) be performed in the presence of

20 (3) contacting the product of step (2) with tetrahydrothiopyran-4-one (I3).
DETAILED DESCRIPTION OF THE INVENTION
The proces of the present invention is the reaction of the 4-bromo-3-fluorinated
carbamate (I} with tetrahydrothiopyran-4-one (11I) to produce a tetrahydrothiopyran-o-
flvorinated compound (IV). The tetrahydrothiopyran-o-fluorinated compound (I'V) is a key
25  miermediate 10 making oxazolidinone antibacterial agents which contain the
tetrahydrothiopyran-o-fluorinated group.
The process starts with a 4-bromo-3-fluorinated carbamate (11). Operable Reqe
groups mclude:
(3) C;-Cyp alky] optionally substituted with:
30 (A) phenyl,
(B) 1 thru 3 C;,-G; alkoxy,

(1Y) C,-C; alkenyl optionally substituted with:
-2-



2s The tet rahgdr ot hi opyran-o-fluorinated conpound (1V) is then converted to
the follow ﬁ’@ -Bﬁé'r]maceuti cally useful antibacterial agents:
[4(S)-cis)-N[[3-(3-fluoro-4-(tetrahydro-I-oxi do-2Hthi opyran-4-yl EEhﬁ@ymI
2- 0xo 5-oxazolidinyl) et hyIAa%et ?nvde (I'X} by the process of EXAMP

thru 6, (A) phenyl,

[loc,4~1(S))-N[[3-(3-fluo }%'(f’i%tcﬁlii dro-t-oxi do-2Ht hi opyr an- 4-yl ) phenyl
]- 2 30 oxo-5-oxazolidi nylg t hyt ) pr opa, 7am de nonohydrate (X1V) by the
process of EXAMPLEs 7 bhbx;?ﬂand@ﬁtidn@ﬂﬂuﬁ&m&kd WitBond thwanee ;- ekylahydr o-

|, | -di oxTdo- 2H-t hi opyan-4-yl) he_nytlﬂ]] -2-0x0-5 oxaZd inyl) et hyl ] acet am de

(X' X) by the process HN)EWBEQ}@IOJ yisehstituieg, with qne thru greedCiEC . 31 JUL 2003

These three antibacterially active oxazqglidinones are useful as .

Shar mac et | 1 PrEBEdahdre R - CERING B Chtzet 8S BTG REEEER DI Repe ooty

di seases. For : ) .

(4(S)-ci 5] - N[ [ 37 pesTirst step of the processreqires that the & bromo; 3-flugrinated carbamate (I | .
2- 0X0- 5- OX aBeOrehcled With"EEGHYal @Rl bfide foruls RVPX Watre R is @Hl,iakgl, ChIpsCH-
601100; 185 (filed 98-9-14), 601075, 247 gnfl | ed 98-2-19) and 60l 088, 283
(filed 98- 6-@J=CEREH,-, cyclohexyl or phenyl and where X is -Br, -Cl or -1. Tt is preferred that R is

la, 4~i (9) ]~ -1 3-1l 0: 4- h -.1- oxi, do-.2Ht hi -4-vyl h ] -
oo 5. o GoE ARSI P s Tph EE AR BB O yd BRLt e Be  ony
appl i cajo onTHISEA8GemikPettbirheédtn PR BodIannbOfor Grignard reactions which is well known

4(S)-N-[[3-[fluoro-4-(tetrahydrol, 1-di oxi da- 2H't hi opyran-4-yl ) phenyl ] -2-o0xo
- 5-oxazol i riplthosetskilefi awtheanti de (XI X) see US patent application 601100, 185.

70 DEFI NI TI ONS AND NTI ONS The defjnifi | [ ons bel aw.
or the torm acGRE* RGEERONE P rexuik bbB Nradbhnehh o ATUMHG Bt ritine.
speci i cat i (eferBd 12t SheCA Y] Bihiurh base's Sékeed @b MHeFgr&upRdkifih ¢ On&dfftlitiuts, ONS

OF VARI ABLES The carbon atom content of variable substituents is indicated
in one of trwbotydiyhjum; sbytyBitiem and nbuthilithivrne Step (3) shonld teperfosnedatiar e nane of
t he varj.abl e such as..C -CA" Le both "1 " and 4" are integers

Fopr bodit | HETBHENHE Af Sk MBI e RHEEF? DR e G4 e SR ane

vari abl e. ?E&ﬁ%ée}%ﬁfré Yarlg® of SRt 21544 abfnﬂr@?)*]?n&@?fe?é?ﬁlﬁ%wm@r 26€-ab6&-20 10
exanple, "C, - al kyl ™ represents al kyl of 1 through 4 carbon atons,

(i ncl udi ng abswr®s . dt isquefarddnbat doth step [ Bsamd awp €X)be pardorimed inche prsence of 3 he -

contrary is given). ver this single prefix is given, the 20 prefix
i ndi cat gs tA V%‘ﬁ’f‘% Pﬁ&%ﬁ‘%@ﬁ@@&‘hﬁg’ﬂﬁm % he varigabl e being de]l‘oi ned.
Thos C2- C4 al koxstep(3) ofihe pHReS!d &%ctﬁé%@ﬁ&ﬁd&léﬁaéﬁz?v)vﬁh Qe@&ahyé}smppr

4hS
Zero, one or two. By the Second nmethod the carbon atom content  of only each
porti or?0of 4¢ne (HEYtoprodusethe desied letrabysiothiopyamo dlupribateenshpmindgihe " C, - CI"

Space) befor e t HoIRPERas vpRe B GEE o 4o AT REME G ARbR T 00, e
25 conv @it MeQ, 753 fl donReingavithibeitral@so thibirs24vend (EH)) whgredP is (23, C4

al koxycarbon?1 because , the "C -C3" refers only to the carbon atom content
of the al koRyoudan¢dwhesethe tao| Qs cambe e spmorcifargit arigraq peforayng sepd3) dtisc,

) al koxy(C, -G : i | I containing from2 to b carbon
atons, the pﬁ%@e‘ﬁ‘n‘gﬁ%&n@%&@égnqﬁ%ee'%%@)ﬁﬁ%‘r mer definition allows either
the al kexy or a"Fné'le@ﬂfyﬂio@ﬁop?‘ﬂ%ﬂﬁd?irﬁfb@b@hﬁoﬂn@ﬂV?isQﬁérbwhvaxﬁm while the
latter definition |limts either of these groups to 3 carbon atons. \Wen the
cl ai ms contfelawiag phenmagewisally eseful sydieteyialagpysi t uent, at t'he end of the
phrase nam ng/ desi ~nating that particular substituent will be a notation in
(par ent heses) - d4(S)-ci§IN9B- [B- fiidro-3 Y telkdbyd®0 a3 oxio-CH-thidphrapet-yspoyilt 2-oxd-he
sanme nane/ desi gnation in one of the CHARTS whic i | so,sef firth the
cheni cal st tXaEGRdIPY rasthyliagergpudey )%%P&%%Of%%ﬁéaﬂml . DEFI NI TI ONS
Al'l tenperatures are in degrees Centigrade.

[10,4P(S)]-N-[[3-]3-fluoro-4-(1etrahydro- } -oxido-2H-thiopyran-4-yl)phenyl)- 2-

30  0x0-5-oxazohdinyl)methyljpropanamide monohydrate (XIV) by the process of EXAMPLESs
7 thru 11 and 10
4(S)-N-{[3-[fluoro-4-(tetrahydro- 1,1-cioxido- 2H-thiopyran-4- y})phenyl]- 2-0x0- 5-
oxazolinylJmethyl]acetamide (XIX) by ihe process of EXAMPLESs 12 thru 16.

1

- 5=



5 TLC refers to thin-layer chromatography. HPLC refers to high pressure
| i qui d chr ofsdgiphy. GC refers to gas chromat ography. Saline r ffm 2ﬂﬁ an
aqueous saturated sodium chloride m xture. Chronatography (colu a %Sh
chromat ography) refers to puritication/separation of conpounds expressed as
(support, el uent Yhesetthies apvhicresieibpattive axazohidnensy exwprsefal e phareacewics! apents

| ed d trated to give.th I,r ed f to G 13
agnet i ¢ 1 cCOREROBapR D eSO RBRE At TR T AISE CRENGILE CHIPHO o (a)

downfield f %Mﬁ] ef ey L ( BraHon aﬁﬁﬂﬂﬁ?

spectroscopg}?ﬁ%\: m ga s(Llﬁ??ﬁsﬁpﬁglg%&ﬁgypegooﬁ)gd&l‘ n pp ](%H)@g%nm%ﬁsgfd from
t et ramet hyl @X)aseUSPdent epicstidne 60/100B188 YJiled B§-0-14R 6020752387t (Alet 9842a1%dnd
spectroscopy. [a] D25 refers to the angle of rotation of plane polarized

| i ght (spect®N88.383 (fded 98-61%t Fon)lo,4HE)2B-[{d- [3ludne-ds@etiabpdr- I-0xido-2B89A) . 20
M5 refers tQ.nass ‘g

t d , Mz /.ch it.
IS T BiGe DR e -o ko oR R SR PR MRS G DAV E1
f t i . f t . Ld : . . :
fast at om boSEaah apiRHion 0680d Bsikd - €S0 KR AN PR RN a TRRabREET S 1O
properties Bndioxids-aBsthiupeen-4Mi)shenil-a-@ock piaablrsl)irethyl) ecepmiide M 1X) seaU &t

pharrnacol ogi cal /|t oxi col oaﬁi)cal point of view and to the 25 manufacturing
phar maceut i BR¢nt@pelisasion 6P3RP.38Hhysi cal / cheni cal point of view regarding

conposi iy on, formulation, stalidi t and

bi oavai *Olabi lity. Wien sol ven NIo 0 T s of solvents used
are vol ume/ vol unghé efiplidss ahd SHIdRTEEsOldW H8 1O BEHrfis a€6del Whros out (hist er
aid. Ether refers to diethyl ether. 30 EXAMPLES Wt hout further

el abor at i orgntire dpeymest inslpdwe bt the wpecificationandithe elagisar t can, using the
preceding descr GRS FR FORMUERE M BEFHABNLOFVARTARI Y

extent. The folT OE Hhowto prepare t vari ous

cl AP C ge JT
conpounds and/ or TRetdroérnatbieorhi iariable ¢artRenels ihficatedinneiodtwaindyar e to
be construed as nerely illustrative, and not -5 6796. P CNL 31 JUL 2003

i mi t atPonsThst fushwethod sefianyelan wipe suiive namie ghipe Nasjblingich 8t Ver Co"Thbare both,
skilled 10 4Renahh» Welue b OMBl o8 GROM R ARE RREGRTnuENe! 8 L0 A6AT! N

procedures both as to reactahts ar as to reaction conditions an
t echni ques. theRERARATT N refoH-iBIsépFrated frdny e viriabiel hyraspack. GFox eRfplenCidlhbax RIR

C-8 colum 1 e Phase; = 0.1 %.acetic acid in water/ THE (8Q12U).: B =
U 1 % acet iaﬁgﬂcr@wﬂw‘aﬁf hiongD 4 Caghapasdive, CRUPE OREDS Bt Rieret s

| socratic 5§ &M dRals | svdnhewy ' ; R ApB: C over
6 m nutes, th%#rgggjcrﬁaaﬁ%%g%g%t%?k “:’égslf or}ﬁ%a%ﬁlﬁ%ig?eﬁﬁen ggr%ggl ent to

0: 0: | 00A: Brefroirdica®s therntipscarincitemizaient of the vBRble baing.d€fined. Thus C-C,

alkoxycarbonyl describes a group CH;-(CH,),-O-CO- where n is zero, one or two. By the

second method the carbon atom content of only each portion of the defmition is indicated
separately by enclosing the "C;-C;" designation in parentheses and placing it immediately (no
imervening space) before the portion of the definition being defined. By this optional
25 convention (C,;-C;)alkoxycarbonyl has the same meaning as C.-C, alkoxycarbonyl because ,
the "C,;-C3" refers only 10 the carbon atom content of the alkoxy group. Similarly while both
C2-C, 2lkoxyalkyl and (C,-Cs)alkoxy(C;-Cy)alkyl define alkoxyalkyl groups containing from
2 10 6 carbon atoms, the two definitions differ since the former definition allows either the
2lkoxy or alkyl portion alone 10 contain 4 or 5 carbon atoms while the Jatter defmition Limits
30  either of these groups to 3 carbon atoms.
When the claims contain 2 fairly complex (cyclic) substituent, at the end of the

phrase naming/designating that particular substituent will be a notation i (parentheses)



10 Flow Rate: 2.5 m/mn Wavel ength: 254 nm Retention Tunes: R) PNU 18] 497
= 4.0 min, KPP 180138 = 4.1 Sanple Preparation: Dissolve | drop of the
reaction mxture in 1 nL of nobile phase. Filter through a syringe31in%?P
Inject. 75 EXAMPLE | 2-Met hyl propyl (4-brono-3-fl uor ophenyl%ﬁcar_barrate 0)}
To a mi xt urwhigh vall £oniesportiiol thesanel naneddesizgalpn ivek & therbHARTS which pilksigo
chloride (116’ mgé 'hs added a m'fxt u%e of Eot.a Si ug1 carhbonate (2?.26 g,
197. 3 ol , S o7& W Fhemicasirapuial sornula qfijal RRrUGHarsHOSWHENL Syt yre is war med
to 32, and isobutyl chloroformte (#8pd mmol, 1.08 eg) is added over
13 m n while naintaining 30-35 Wthﬁmglg—d%ﬁg. The 20 m xture is stirred
at 30-35 for 2. 5Abnernperatbres bve i eggtdsaCentigradenpl ete to give 2-net hyl propyl
(3-fluorophenyl)carbamate as determ ned by GC [ GC nethod A, <0;1 area%
3-f 1 uor dani | i ne; TIRG refersiip thin-laaen dhroreatographo7 mn, RT = 14.2 nin). Agqueous
amoni a (29.3 wQ 220 m .. 65.0 ol.. 0.25 e i s added and the m xture
stirred at 30- 35}4%{;%’&5“&? H{gg-pﬁeésq%%ﬁadégpgna&gg%pga. to 20-25 and the pH

adj usted from & I 1 hloric acid (3? %, 6.36 . 25 g,
d4.5 nmol, O. 258(é~'(€q_f)rTngr ﬁggg%gﬂé%@atgg%bggpar ated and the aqueous washed with
met hyl ene . . chSaline ekfers dBamdqueoussaturast) sedhan oklgads mixtaree washed wi th wat er
(11 8 mM) and éhe wat er  wash back extracted with methfll ene chloride (58
m). (In a priorC¥epaiogrphy (cokpmsang flash shrpgratography iefeshiont fr om hept ane at

- 30 2- Nyl = 3o ti g, 98. 1
150, B4R 2 A NI S P IB, ar 16R Dheduo o 52,
m ) are addbelapproptire fractinged pooRdnind Somvedirita@iongivd thedesitddrcoapoaid(sh0 for 12

hr until conplete as nmeasured by HPLC (<0. ) . .
2- et hyl propyl - (SMR 16Er Y8 edY MABRRUSIREANAYCE SPerdrossOpYyychenical shifty ag 14n9T198- 25

and clarifi; S vacuum filtration. The phases are separated
and the org’gﬂfn@rtg?gﬁgeldpﬁgém%ded to a mxture of sodiumsulfite (33.06
g, -6 ' 6': 9GNMR refd¥toIbcldhi(pr0%) mighetc restrancelspeOirestppy, chemitashifie20 nl )
with good agitation, The phases are separated and the organi c phase washed
with watder G?CT‘%PSGCMPP Fawn%féwpak‘ﬁgé!wwﬂ{aﬁ% tlarified selids and all
aqueous with a stp4l thRdn b thyl ene chloride (150 nl). Added heptane
(520 M) to thesgrgﬁﬁ'i@fﬁ@géorga?l)?%]yﬁases and concentrated under reduced '
pressure. Hept an® refea0odnfrardd spectaektepy. t he mi xture cooled to -30, the

ipitate i b filtrat.i i t h..col t ’
150 ) and dri dan qelersip el Qopiatnp pEPERIDPRES Fo RSB L
79- 82; TLC aRos=whth e sotfuhyD 1in€ 389iag! hexanes, 5195); HPLC (nethod A) rt =
6.75 min; NWVR (CDC13, 400 MHz) d ?.41, 6.96, 6.87, 3.96, | .97 and d. 96;

CMR (CIX0J3, 75 NHS yefers16mass spp@gmetny expeessed as pue, 30/2 pp masgchapge unjt. Gl 4 |

U205 7o Pl 0k osfion WPa tent I b desh e ikt Sk gl O
(7.5) and Z3%efersl®)chermisfybilitatidn.2 FINE feydrrodastlatom bombardment.

[ 3-fl uoro-4-(tetrahydro-4-hydr 0;31- 2H t hi opyr an- 4-yl ) phenyl ] carbamate (1V)
To a sol ution ofPPeTRAFE ticANACEERIARID FelfRS 4@ U105 PropsraiRs ehdiorsuhiances wiigh greo,

255. 36 g, £ .1 | ¢ of L an ¢ is
added tri mjsa? %%4‘51%%18@2Hng%teﬂ?rgQ%agﬁhcégg{c?ﬂ%@é&&ﬁﬁogﬁ 2"??’%“&‘?‘?&% m xture
t o war st o Mdhufatheingiphinaeevtisalahbmivefioma physital/chenzi0al Hoirh of glewaegardihgir ry and
tetrahydrofuran (152 m) is added. In a separate flask, to a m xture of

2- met hyl pr &E¥APosiHoR femplation) iehild priavent)acespiansatnd pippvailghdiyp E 1, 85. 00 g,
293.0 mmol ) and 0, i ( |,
0.010 eq) in 20 \&}é‘lfnrsé)w;;gl?p%? %?féﬁ.ls%q%%Q@Péﬂ%%ﬁﬁ\geéf?%ﬁgm%&%@? Qggdi am ne
(103.8 g, 893 nBuika ffocGEfe®qd an organic (cellulose) filter aid.
Ether ;efers to diethy] ether.
30 EXAMPLES

Without further elaboration, it is believed that one skilled in the art can, using the

preceding description, practice the present invention 10 its fullest extent. The following
detailed examples describe how to prepare the various compounds and/or perform the

various processes of the invention and are 10 be construed as merely illustrative, and not
-5
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i $ added, whkisg.pmiintaining -5 to - | 0) ethyl nmagnesium bronide in
tetrahydrofuran ¢ 18.17 wt% 243.2g, 331.Smol, | .13 eq) until the RHuH
phenant hrol i ne col or change is obtained. The m xture is then cooled to -23
to -27 and niinittyidnsiofthd prevddinghdisciosese if lanp®a® whaiséede2 4Thuise/skibdiln theranobil)
2.0l eq) is added over 1 hr while maintainin 23 to -27 and rinsed in 2s
with tetr ahyHWM}YJQCQWCWWOMHWENJ%ﬂfﬁm ﬁnpm@cgm@&wh 8hio| reackants and as 1o

nmet al - hal ogen exchﬁgﬁ q(n % resi dual 2-met hyl propyl
(4- br ono- 3- f [GEPYPHEHH Eé’?% BU11}1). The nixture is cooled to -28 and

t he anhydr oupgEpgRESHHR prom de glgrry above is added while
mai ntaining -28 to -19, then rlng? 'rﬁ’pd\jcmetlk tetrahydrofuran (56 m). A

m xture of tetrahyidhmtml@ﬁyaéﬂnﬁnmoﬂ)aﬁ%e%go]ur3182 1 mol, 1.30 eq) in
tetrahydrofuran (_100 rnl) is 30 added while naintaini B? Iess t han, - 23. The

mxture is stirrelckile Phase; A =971% geetigmcidiin wated HFc@ARAY & = 8- Ui raeetis 26108 ur e

e el ni ng BREE T £ CH st ach mastapiE el i Lo WHE Bt b letP® an (1
12 m). The maﬁﬁﬁoayoezﬁmrmt%eae%lﬁm ‘i’lﬁéﬁ%eﬁau@@@% 2554 W5S @ minhres, a

sol ution of ammoniumchlorid P CN/ 31 JUL 2003 (43 g) in 30%
agueous ammothem gfafienylo &ﬁdO@m BC ()ﬁe?(ﬁ min)lteshégc]e\/hacd:rlo(SBm (hAB:CThe three

aqueous phases ar i al extracted with a mxture of methyl t-butyl
et her (58% ) ang lﬁgﬁﬁhég ‘B’E‘E‘%‘nes (220 m). The conmbined organic phases

are concentrated yidakndiRd9sLHmPr essure. Branched octaves (3400 nl) is
added to the concentrate, and the m xture 5 concentrated under reduced
pressure, cool ed Retentiyn Times: PRIV 1849 @él%gmphl?]éﬁ{léﬂ]w—’aacuum
filtration, washe vvitP 3 br,anc ed oc aves é&?U rri and drled Bltrogen
stream'to give theAFRIE FLePABigBy S“P’ﬁb 0 gigthe EppctiOnppKtYLE in] [9 g
acet at e/ hex e. v/ R é’gaﬁ] d = 4.97; NMR (CDCI 3, 40U I\/Hz)
7.38, 7.32, aﬂﬁ§ ?Jﬁéni}o%ﬂggs?nﬁ-zs’&?zl 4, 2.37, 2.05, 1.96 and"0.96 8; CMR
(CDCl 3, 1500 Wﬂl@m 1532-Meal8propyli2dr@mo-2oludaephepyltadadateXY. Q 71. 7., .
71.2, 37.7, 37.6, 28.U, 23.9 and 19.0 8; M5 (C; NH3) mz (relative
intensity) 327 (7T® mitbik ¢fR- ﬂl)oro&;mﬂc {, D58 d6 RS nhiné]l&&)nethﬁé%lﬂ?loﬁdé}(]m

- 1- axi do- 2H-t hi g yran-

2- Met hyl 6-.d h -

f1 uor o%hgagl’ﬁéé#?ﬁé’%aﬁémﬁ‘l\?ﬁy %a%%“mwb%ﬁl%z?é Byl ?%%B{ﬁro)l 0.75 eq) in water (116
3-fl 4- d t
(v, Excapr ) 3 025G eS8 armidd 1 3o B AP O F BT 40" Toa
m) at 22 i snmdi;lécO&anuslaﬂdcd)ace'tmanmomlﬂle(n%nﬁinmgm 336 vith mildodoolirig. SPheeq)

i el di t d st d at 35-37. f Th
i xture xS cutie el s i BT g stsien porabii AReNe LAPESP R0y
nol’, 1. 48 e(g)ﬂudrébﬁéﬁir]%aﬂ@nye :Is"ﬂeierﬁaﬂﬂﬁ@g@@flg@hk%dﬁ‘ﬂ <0 Pare SR B Mlorda88:;N 0,

whil e nmai ntai ning the tenperature at phase$ are separated and
the organic R«\?ﬁﬁ domlhm&/at%m (nin, RIT /14,2 Bim).hAgueeus apmenia 28w, 20k,

t ted wi d 100, mi U m dded t
The. cohbi ned o PR ShED =0ty P herrents bR AN Rs b iy BooEs
pressure to c@b!& xazelwraud 1%%&@}9&«:4%&3317)019“% rochlofst %&id (%7 Wi, 056 um
periodate (49.90 g, 233.3 mol, 18 eg) in water (490 m) is then added

over 39 % n &édSemyeal. t25i eg). n@"heahasmvem,wmyd iy 1h6 agueiops washed wad nfeghyleng hr -

h d hr d
bool et 1 o o nihrile (Y BN, (Trksofibined b shvaed S iater )1 L A and 1 el e
product col | oaAaDARIUR bkO%hi S IO 104 BV hekZd, AT AH:

dried to give the title conpound
(et hanol | et iy post frindepidee aB-ISQSQaveI—Pmahﬁlpmﬂyb(B Aporﬂﬂhmy&%mnm NVR

DVSO- d6, 400 ) d 29-7.71,
S 30-2. 51 . EPayIRN rere SIagRYE Esus@@boman@e (57 £ QminoL 0547 80) asorare
| 33.0, |.29. 7 7 and
18. 8; Ns’%( CIE“ g Jl‘\li@) %ﬁf&défrwb’ %’gm‘?%q ddits 3“@5%‘7‘?‘2‘95%‘“ &5 4{’7?‘&)}6 h§§g’ﬂ( 51
), 328 (| Jompldd of Méasurdtby3FPLC ;&@@)2 meJB Iprop§)-(36ffdrMenPicarbakiale). 2063
EXAMPLE 4 ci s-2- Met hyl propyl” (3-17uoro-4- etrahydro 1- ox1 do- 2H-t hi opyr an- 4
mixture is cooled to 20-25° and clarified on a *“C” {rit by vacuum filtration. The phases are

separaied and the organic (Jower) phase added 10 2 mixture of sodium sulfite (33.06 ¢,

-6-



! yI)phenyI]carbamate (V1) and (4(R)-cis]-3-[3-Fluoro-4-(tetrahydro-1

1

I

(et hanol ) ¥é

i oxi do- 2H t hPByTER- 4- yI ) phenyl ] - 5- (hydr oxynet hyl ) -2 oxazol i di norgy PM NER

A slurry of 2-methyl propyl [4- (3 6- di hydr o- 1- oxi do- 2H-t hi opyran 4-yl)

pl a1 nm on 264 SBAO 60638 Wele 4559@9) Wilriopg Hei et DS 3¢ sepitacd 3 5

N, N- di net hy ker
for 23 nr aPe3yI5RE bife badiRa Rty Whe 0 ABEN TR Rk Alraed B Bhnfed Ble
the m xt ur ealngqberds Wrh@Zir@leegordomsf riélﬁyléﬂe&mmrriael(m(tmgl pddedskptane 0520 ml)
hydrogenated at 51 psig for 20 hr at which time HPLC shows 97. 590
conver si on totheiconbingd onganisrnbpses a{uecﬁncmmdmr(dpemdamﬂmf@ssmeoklﬁu@ne (240
2H-t hi op ran4y| yl ] carba np = 178-180; TLC Rf = 0.43

(et han )Hﬁlaéén@hﬁw%‘;‘ﬁ%"em‘g?s@@) HPLC (rret hod A) RT = 3.46 nin; NMR
(DMSO-db, 500 MHz) d 9.76, 7.35, 7.26-7.20, 3.88, 3.31, 3.022. 89, 2.81,
2.51, 2.33,-30°9the precrmteanqollyceg by vae@n\fmmqmesm willpepld/hepyang (1@9::19
153.5, t5 139 77 125.8, 114..1 "0, 70. 4 273
and 18, 5 NN Qoedhia o sbarb e ey Bompoun i {4825 TEeIG 5 0y 2 50
(79), 327 (?e%ﬂ 1 adckdiefnéRanes, %Jés)(ﬁﬁl),c (ﬁ'iénﬂo& AYh =633 mwﬂﬁa 46@@@911) dhe

m xture is concentrated under ‘reduced pressure while maintaining | ess than
74) then cobKéd6.96, 687, 396, thGrmﬁOmyCM%(C(ma,% NH2504 582010314, 139051@3 is

(§§§1 %5?s§f§%?®@;§?w Bpbefl 10" dhf'é;@dﬁ}%@%“vmsﬂ%’%&zi LICE i
added over 61 ?t(?(b(ﬁ (113 rngU(F; 3 The m xture
8 % ( ggg ? Qr%?o 2 an

is stirred at ncoo acetlc aC|d(375n1

655 mol i,s added whi

Wat er '(ZZSSEnﬁ?ﬁs ded and the& WE@?? %O’to Hg&ggl%}b;(g“g?%x&na?ﬂ aqueous
anmoni a (29.6 wt% 24.36 g. 42Gihiopptan-4)pBepfjcaibaniaRdIvn with water (27 m)
when mai ntai ning 20-25. Sol ka floc (53.74 g) is added and the m xture

warnmed to ?5. Thero%csblu@hsn afahyﬁﬁw@ﬁhrburohﬁwﬁqdrmﬁﬁﬁwaﬁ(nnﬂ weshesb 3d 4.h 64
tetrahydrofuran (805 m), 64 nethanol (625 m), a 64 m xture of

. t et rahyth of 34&h mrd01.349 Pq)amhmbydrnﬁlradﬂéﬁ ). 0 23f is aided wimethygBlorosilane (35.4
t et r ahydr of ur 175 m he.filtra s._con J aj.ed .under
e by o o 4 B PP R L wRRR AT A s G oo

combi ned exiforAT-LS° @ GvecHhEPNindrershydfhsrin (EUSR G 2108 SIY £sepitdei RePabaH (300
m) is added, The mixture i's then concentrated and toI uene 26I 0 m&% added

to the resumpdpie of2upethylproRy @rhsem-3iiporapbery)carpany

ol o g6 2 AR ' (bR Rpb Al §)°5fd%efg§2§929ﬂﬂ*3’ ??’Og@lﬁrﬂohﬂda
(4(R) - cios] ﬁtrbBydrbﬂmﬂ-] 450) mmatmwmmmamimhmpmg 4}93 h:):memyos]eq)

5- (hydr oxynget hyl oxazol i di none VI | | 94-197; T
Bed. avbae ERIABIBR -5 19 - éé ethuhze nesEmRIamige Ipuayropin @8 IR

DVBO- db, 3 ba-3.bb,
Lo, 3, 5b, 5\8%’%@; 32 3?;%%‘5" g’zﬁﬁze"éfﬁﬁzmé%’%g]rﬂ’%nz‘ggm ]?'%n]}%%e S OopEnsd )
d | 9.5, |Thetminue zmemoommog;za 10879 ndlr-Buty) Libitn B he¥ahee (166 §,2345. 9,

729 arnkoRoq Ll 7 Sk g S ek Sl Ay o ikl of °°)

4(R t ] -
2 oxb. S oxa AR 1@"5“%2?%@}’(@?@“ Ty cﬂﬂ’é?%E‘é%sé’ﬁgtémﬁéﬁa‘%?‘%%@?e% :
slurry of [éb(cﬁ)mgej ®]2- %-résiﬁﬂ‘ah:z-medryibfé;tyet:t Brioyroh- 8-floomopheind)2ddbarhdte pif))arFhé
yl) phenyl]- 5-(hydr oxyrretgé ZFWZ oxa2ol i di none (V1lI, EXAMPLE 4, 48.48 ¢

t

148 | ol , TRBAUIE g |thanhydiows magnespbromide fyloride élvﬁwamerpé (40.0

, 287 nmo o~ or 4,23
0 150, 2 oadaeh, v%*"ﬂf%% iipBCAEt 2o i ST AR ENERMIOIN (GERLO 4 figbig
m Xture is 6£ﬂeﬁrhﬁﬁ:réﬁuo%yrﬁ@~r4 &aef(m Bblerraatl RmoR . 3héq 31:? feeranyorxéfira® (160 a0k ed
to 3 and net hanol , , 063e added. The m xture is
stirred3at ﬁid‘edrwm masitaniph éms ﬁlam3&°u Tbe Uﬁxtpmmsmrmlc&f# woAat for @5amniathen
89. 20 ,

cznnulated into a mixture of acetic acid (115 g, 1.915 mol, 6.54 eq) in water (570 m}) while
maintaining 0-10° in the quench mixture, and rinsed with tetrahydrofuran (112 ml). The

phases are separaled and the organic phase is washed with a solution of ammonium chloride

-

-7-



mmol , 0. 60 e%l n.water (239 rnl) is added, followed by nethyl ene chlg‘s ﬁj?
(600 mM) anf! @y (400 nl). The mxture is warned to 30 and the 0
separated. The aqueous 20 phase is wasbed with nethyl ene chloride (ZOO t hen

i trc act d4bRRVeREep iSO (4268 358 b TRl et G lﬁ’g&%ﬁ?)
The citric %&%e‘éu? DRSS YR SEidl BadkASrabiéh HAK J%W‘ré br mﬁ@y{ -S6§) éﬂ*ﬂe‘r%dsdfﬁ]

The co ned  organi ¢ phases are dried over magnesium Sul fate ( l 35 g)

| and concent bahelkd ddednea (220 nflp0Thadgmbisedagd gl pHacest dre camamentd wider n:dnlcetihe
m xture is again 25 concentrated. Methanol (500 m) is added to the
concent r at ePEQﬁﬂJT@ hBr aﬂcmdmcear@s)h’é@ﬂwlhtséddedct@dhee@pncwramaaﬁH)etmwum ecipitate

| ect tr hed d d
in a nittog oSaneBErH buder T s YT ERond a0, 1HE braSRg bR Slebud TR
= 0. S7 (et banah finskdhy l\n’%ﬂ‘fed%kﬂ"' ﬁ@nch@d Qé)mes !;fkﬁn()%& 'ﬂﬂé’d a diﬁog:n%tr@é’m m n;
NVR (DM SO d~; 400 MHz)
4.56-4.49: w. g'ivﬁhe&nlﬁ:prr@@uﬁ (ﬁﬁ) 24&651"2—“3@ R¢2 (BB5 (etly] 3@1&%6)‘&116595/7@\4? (DM
SO-db, | 00 37. 7 134.

730.8: 130. HP Lﬂ)z@*e@wq&)ﬁ”é 4% IWRJ(@CJB 4?QWZ)§938773357§0 &1“ 9392633 23, and

21.3; M ( rel v 6 37
(4.7), 53b f“‘g%\'ﬁ i 0%35 %6 & 6&&‘3@8@%@@&@%@@1 I%fzééﬁ(%?{‘?grgct ed
for 85.4p Wt396 @Unlstw)mmlﬂ 7, BIB7R, SN, Ao o 2000 EXANBYE) NH,) vz
[4(5)-cis]- N—([ -[3-Fluor o-4- (t'étr ahydr o- i-'oxi do- 2H t hi opyran 4y1)pheny|]
2- 0X0- 5- ox azelativ imenkityw BAY (7.6 86 216.d% 311 £)7) And B0 (WOO0bf
[4(R)-cis]-[3-[3-fluoro-4-(tetrahydro- | -oxido-2Hthiopyran-4 yl)phenyl]-
2- 0X0- 5- ox aEXIAMIPI 3] et hy2-Methylphiophil [a+(Bj6edinyine 3 Lo idm 2l ahiopiran-4-¥HAVPLE 5,
5 67.b9 g, 126.19 nmol, 85,1 w_ % _in acetonltrlle (363 nl), nethanol (122
m ) and aqueous anmoni a (2@"609&‘3“?};“6@@3% ) 0.64 nol, 84.3 eq) at 20-25 is
heated to reflex at 34 under a dry ice cool ed condenser. The reacti on is

seal ed and stirr 60 ashmyef2onethgprapy] [Brivorerdvitetrabysroetbydsemy eHsthionyss-4-

[4( R) C ] r yran- 4-

yJ)pheniysls] g) a)ﬂ&%rb% geyn(eQ, %ﬁmﬁ]‘#g’r@éég%%l gég'f)dgég aﬂq{'@h&!i{?ure 10
. passed thr mmlém) fuoit iseddkdiaimeroatetizrzeld (2810l BEB. Sirintol Was4eq) (yiklding/ 5

m). The filtrate is_concentrated under reduced gr essure. Acetonitrile (340

m) and nmethiPeRE 2 A7 ophig iy warmefiapd girgedpidecd 7t &0t hi- e TRRRFEM SOYRHG he pH
dj t ed, do W t
i s adj usted;§ ra&ma&}T,ﬁﬂaréerg{bx%uméé?b&am(%?%ggengn T]fiﬁ]@@w alBR PPy at e

(15.80.g, 75.2 I n wat er es are’'separated
at 35, and addedaqcréamenmhaseomml\fmmngi while mantaining shestenipersbr iyl Brz0°1 The

hli de/ trile 680 i th | d 440
Caded 4 ¢ Sk Spaalatithe ot bt p A e (D 55 Hpibrroutaisariiebal um
hydr oxi de ma%k‘éﬁﬁa&&pw% méthyllen@ cﬁ]BnGe (1@@%]3— M&mhm (3o Mm1as dded A6 Bel C

anhydride (23.3 m, 246 eq) Is added and the m xture all owed
t o exot her mofmmmcmrgamc ﬁlasesmé tm mmurs cpecestratued @ddqtrecme%resswe  givye2 t hen

ol 63, b Sfulsb8 ot b i Sadbol 2 e 3 KGRV pRBOREF 44005 é%@wgﬁy
_vacuum filty ag le@ﬂnamert(bm RNAS 80 Qfdddvef B9 hﬁ:ﬁﬁﬁﬂéﬂ&@faﬁnﬂﬁz.’s"'rhme shhiyds and

aqueous are serial washed with nethylene chloride (3 x 500 m). The
conbi ne® orguredet ght Iﬁesmaréxedmame@m0°mgnmeﬁ%meﬂat &0°(fepl.odrg¥hend

d h 500 d and
Che resul AL aepls e 2R e aa ni e r EfR Sy in00elid 1 Bl iR soat at o
(500 n) Ispﬁéd&fiomaﬁ%caéﬁhx%{ox &me&a&ma\ta@é} (YER) HAWBESTH BueaRur e.

The concentrate is cool éd and the product collected by
vacuum f i | ttide coompcamd, m;aslﬁéd - 20MY; WL(BB,%OWI(mﬁmnaKmetbyltnmloﬂdp, 59 HiLCed

0% S BRI A A oo i ™
omen sl 5 6 099, oy 70 g U SN 0SS,

2.03 and 1. B$1.4.. 99,3, &M (1IGBA, 33318, 965 D)3, d6.2742.9, 2746(0.7 ankoi8. 8 MY &7, 8;
127.8, 127.b, | 13.7, °106.0, '72.1. 47.5, 46.0. 41.9: 34.8, 23.0, 2l .5 ono

21.5: MB (CN‘-] ]\WZ)(rdam'e(mxemmM §45 (2f)eBd 7). 33@’7(5(1}3 313)3 (]38627(69) and3¥a$ (26)

and 369 ( '(1%8}.' 11




6J 96. P C?~J 31 JUL 2003 EXAMPLE 7 2- Met hyl propyl [3-f7uoro-4-(tetrahydro-

2H-t hi opyr a®I®-RANphenyl ] carbamate (X) To a slurry of 2-rnethyl prﬁﬁy_]m %ij
[ 3-11 uoro-4-(tetrahydro-4-hydroxy- 2Hthi opyran-4 yl)phenyl]carbarmate (

EXAMPLE 2, U6 76. 54 mm| t ol yen
hexar net hyl %M@iéfe (48 5852 i"? QHOR#& %u&o%(lgﬁéhyd@nb»oxxdo 2R-thiopyran-4-

pol ynet hyl hydr osi | oxane (2 t.ur e
of anhydrous p-tol uenesul f&r)% r’gg% %5'%" Wlpé% P&%Zgglrmi? ﬁl&?gga( I)%hq%é]
toluene (I 00 m) while maighigaiaH-ifo -4 W envbreammetepia-1 S to abort
20. HPLC shows conpl ete conversion t%y@ rrg Ing?opgin4 ?]:7% g@gl hydr o- 2H

t hi opyran-4-yl) - 3-f| uor ophenydolidiaoneafvlle. ToI uene (50 m) at 55 is used as
arinse and the to mxture warnmed to 72 and stirred 5.5 hr. The resultant

sl ung i sspoured Imﬂ@rryoitii rﬂkﬂﬁma‘l'o@ym -(B Gt ERFdroM Gad PPN akiepiran-460)-3. 489
mml, 6.39 eq) in water whi | e maintaining the terrperature | ess

t han 35. Thﬂuomb«t:nyé]narbamlqtm(br AMRLED.& S Eharidd Sdnmol, 20 8amdeand 6% ( 150

(25U Thon 186900 SB A ERACL AR er el b C O B BTN e O Ebmiintch o3 2™
and concent pay E@']ydr%ge%édws‘i fb%lgfdﬂ' P26 Pfr Q‘s hr ai 2.2 eﬂ)e 8111’028\% vEited

heptane (70U ) and the m xtu concentrated. Heptane i s added
and the m xand exchemgeadfor wvitregenayd ithe mikhee hezﬁedtoe&foversﬂhrrﬂye rrﬂxmmot axblddo - 2
and the gr oduct col | ected by vacuumfiltration, wi th cold heptane

and dri &Y i Andithep hydrogenaiad B Appeig Tefi ?\Péwrtahevmqhttmae HB%% éksmus ITrp aepversipn @4

I e e e e e L T

0.96; CWR ( M)lﬁhp = PIB-M67) THC RG0.0343 (hiethatoViheibylene dnldide, 5/02Y, HRLC (k1libd

o ensi Uy} 81Kk 33,46 i Nﬁ&?w%%z% SR 98516, 7555, K38 Ha0r 3ss 3T 0L E o
traps-2- Met B)Bbp%@@}’isi?z:lidli #6%@69?”?@1\%\‘4?‘ g%{;@aéﬂa%tMH i §9)s, 153.5,

4-yl ) phenyl | car banat e 0 a nmxture o sopro artrate
(27.46 @3 1139 93]27rﬁh|125:8 (D]L4 nqpslmmmwmez amsom aanq 18.5 M) (Q1sNHgdw/d

From 23 1o GesYaBeRRD B0 2558 By, 24 O3 e Gof R el el

0.501 eq) issagdgdnaIhemoxture is sti rred for 10 mn at 25-28 and a
m xture of 2methyl propyl

[ 3-1h~oro-4-(tet ﬁﬁ@%ﬂitﬁre%éﬁ&laﬁm{éfﬁhdér ﬁéh):&?ji?é@sﬁ:‘é% p%gg E 30

7, 3b. 28 g, 116.50 mm In rnet ene chl ori
added wi t h daemhlyﬂemélltﬂht}numma@g]m (8B47g) 504.6: 50l RS cq)m aﬂtbdlvethdml ed to

=21 but d t £2.77 0 .. | 36 l; 1.
77 eg)n S &t éﬂ"y pergc(m gqgnbﬁoﬁﬁgﬁetﬁy 0%“?4(}/'(]%5’1* &21 hr, n?ﬁen a
m xture of mdfd]bmﬂahédib]f@ﬁq xﬁl,62<ﬁ7mﬂol 5&2%@ 4hen £i686 oRerAsvhinWpidU 2003

mrol , 0.506 eq) "in water (17 )|sa ded while nmaintaining the
t enrper at ur emaMaiEpg the tcmaeramrm 36t32° r Yhe miwiarerip slirred 238:832° fordl . b, BigRol (155

ol art 11 od t FIOELIPS Db aRRa: B2 a0 o G Mo BrpS Rt T 0" ©
celite is \A&‘iﬂitﬁdatm’et]&ﬁﬁan%? hw et 229D ¢ S@lctRhd8RPH ddddsled o .5 HM )

and the conbined filtrate concentrated under reduced pressure. Methanol is
added addl tWelhrme]}Séffmiﬂ@e(ﬁ?ﬁaYlé’d 24%@ §ﬂéﬂﬁ1}0]i%5&:@fﬁﬂ@d€¢@W198W31ah@7tlﬁb

d ] 25 hanol L dri ed
PRCa i ¢ ooRiiok Frinidipihg 22Tk etk e @37 ettt utder Al PRAROATA oxi de
cake is resynpesiiRdrd RRmdded By nwﬁ&agrésmr%h@lefmahamcwﬁaédhyaxrm @o3minf,i ed

t hrough a nethyl ene chloride wet pad addi ti onal
64° methanol (625 ml), a 64° mixture of lelrahydrofuran (450 ml) and acetic acid (3.0 ml)

..(D

and with 65° tetrahydroforan (175 ml). The filtrate is concentrated under reduced pressure
30  and exwracted with methylene chloride (3 x 450 ml). The combined extracts are
concentrated under reduced pressure and isopar-H (360 mJ) is added. The mixture is then
concentrated and toluene (610 ml) added 10 the resultant slurry. The shurry is cooled to -10°
and the product collected by vacuum filtration, washed with heptane (360 ml) and dried i 2

-0.
4



7 0 celite é 16.3 g) and rinsed through wth 38 nethylene

chl ori de/ meb¥aR&™(2/ 1, | 65 m). The filtrate is concentrated unggylL 2003
reduced pressure and nmethanol (34.0 g) is added. The slurry is
concentrated, cooled to

30 d ddi t | b
filtration, THQEHRYUTERM A g"f?dhﬁg ﬁa&'avé%?lgﬂg‘h géoz?dthu%?’tJr ﬁﬁ‘é 3’9#@8% fL’"cJ)mgl ve

thetltlec / HPLC
(ot hod & B iegsranBpefan & g BRI TR B Ol B i L UG RL
8-7.27, 3.980.8 GRkhndll methylkehe 3h108de, 3/950 HPLO Znethod B) RT1= 9,12 rﬁmﬂNMRO4 CVR
(DVBO-d6, 100 MHz) d 160.1. 1 S3.9, | 43.5: 128:4, 124.8, | |4.4, 105 4,
70.6, 51. 5 (BMISO-d:2500 MHR B, 795hﬂ@ﬁ61§39 5.6 45, 4.08:883n3.69-3(66e B SHi346, 3.05,

i nt ensi t

RSt L) <788, 2.8 A0 2 TSN AR (BMSQsge 425 MEDA 130, 4543, 138hdATP; -
5- (hydr OXV”?%W 13%, 2028913 s 1A aso<hd §. 70 2914 A NG: W(@Pwﬁympﬁamur e

i of EXAMPLE 4 and naki ng ‘non- ‘critical vari ati ons&but dtartin
© traps-2- NEtiﬁYdr@ii?mb (983 1079 2 $180000 JefR=1-40XCd00.91, DMSO).
2H t hi opyr an-4yl) phenyl ] carbamate (X, EXAVPLE 8, 28. 30 g, 86.43 mmol) 91.1

area % purigy #Mf»'ltl? stitle @ﬁr})&%@) f3$n9(%34 Haﬁahgg}oq Bx:do A ﬂiﬁo%yran -4-

(et hanol | net hyl ene chl ori NPLC (neth 72 mn; NMR
(DVBO-d~, 400 M—Iz) d 7 69, yliphbriyl]- 2-ako; 5- Sxa&ﬁhdﬁyl]aﬁmhﬁ?.(ﬁl 3.89 25 3. 85,
3.78-3.74, 3.59-3.56, 54, 3.25-3.22, 3.0l , 2.7 1 , 2.20 and 2.08; CWR

(DVBO-d¥, | 00 M) IMOF’EHZC&*%?&HO“M@@H? 128.6, | 25.9, J 13.9, 105. 3,
73.6, 62.0, 51.5, 46.3, 34.6 and 29.0; ~MS (Cl; NH3) mz (relative
intensity) 328 (Téaahrry[of diR)=cis]-343-fre-4(tgmhyii Boyido 2 aNmumyrad-

y1) pheny! |- DS SSOSRRrahy ok loRions RV EXAVL FPAAG 0Bk .

Fol | owi ng t 8&58R%3 irtineByeseeh1sgde0fs 1 FRMRY ri@hylafthe @0 /Y, Z8IMmMb], Ui9aak) is
variations . i3 6796. P CN7 31 JU 2003 but starting w

th

[4(R) - transeddsdP@ﬂlgmgnobem(m@tfmﬂy@%de (4.23 g, 180.2 mmol, 1.22 eq) while

d | |
ExawpL o, DAL i sk athY bl Gal MK Ritrko 1 £ Sk ARG fo i
3- ni t r obenzEnemiinire iyydoolel 1o 3F dsd (riekhahtﬁ(iﬁ%gﬂ 9240 hkholroné3 eq) aﬁBedqufhet he t| tle
conpound is obtained, TLC R = Q.31 (nethanol | nethylene chl or| ge %%f?
HPLC (et hoBUTRyS Stirred ab6ytsir 15 fuin iR 2 MHRASES: %ftpot%‘e@m onged 1333 £g8%30 g’ 57
8.19: 7.6l, Y/ v/ 3.0
271, 221 SR Qe b BT by, fdves %1%“3**’@%%1@‘15?%%%‘1"38 )
| 36. 6; 134. Watet 34003nl). 1’2&th& \Bamibgm BO" mﬂ4hd__pha$6&e5wamﬂ Hhemudou$ 51. 5

?gng:B’f%g aﬁzfsm%g%gbedws lenfiﬁhl%&:\é%\ﬁ I]B{)%Hf the 2orabined, o organic phases
[1on, 4~(9)] arwa[sﬁed[\%tﬁ hhgﬁﬂ'e”oﬂ:ﬁﬁé Eadeh Shylrade| M&Qbu&mwamﬂq) phenyl | -

2- 0X0- 5- oxazol i di nyl 1rret hyl ] propanamni de rmnohydr ate (XIV) a Followng the
general pr owektn (400aal). ERNTE agidsphasawashigbach exizadied wib methyleaeichleside
starting wi o

[ 4(R-trans] mFB3 s coliBed 0neapE SRR FECHET USSP APERS (A2 %) 275

yl') phenyl ] - ortémudvedd Me@inddi(500 hiyes dkd 3o Bieldonbgiva@auhd ABabtmR i{ 2faln
EXAMPLE 10) and using propionic anhydride the title conpound is o tai ned,
TLC Rf 25 0. egncemraed. 3dethanad (5R40: mi) isadded 1ol e cencenirte puthBle: miZnus cengeraied.

SThsr 7 s P07 e Sechle Aed sy Wil DHELR a8 G Suiipbr
2.10, 2.00, %jb 088) it \déhied 498 nit 348 SR 0 Bve 1%9911%&):;)61):1&71%;)& 91 o9 @ecg;—”@l_.c
153.9, 138. 2, 125.7, 113.7, 105.1, 71.6,

28.6, 28.3 Bpd 09378mem®c(llﬁbmhylhﬂd$)ﬂqmd¢. 5(9.’91 HPL(deeﬁmd rrs)m y)3 %mm; MMB, 365
47): IR (drift 292 | 744 672 27, | 533, 51 | 42 330,
(520" 1505 (ohipe-Ge AMHES 95 G Bs B80T Al 37§ w485, 453568390586, S5
th [ ). 3 J L
el (St 7816 200 NS OO B 41500 13 137

fluor Ophenyhﬁsermruamowpimeshmm 9P, 127.3, 113.8, 105.1, 71.6, 69.7, 45.6, 449
[ 3-fl uoro-4- (tetrahydro 4- hydr oxy- 2H t hi opyran 4yl gphenyl car bamate

EXAVPLE 2, 858.2gnd 252 MSrtkeb IyHi)gng| (relatvewtdnsity) 558 (A6). 8Ky 16 r§é7dﬁr7br5pde
Trifluoroacetic aci I equi v. added and .t he
resul ting mi k1378 333, ét%ﬁr[f"édDat géécf:@rggg PM]S(%HéOV%‘é‘E‘if%§51]sWh%’ Rdd with

75 ml of 47% aqueous 30 potassium car bona} e and stirred at 25 for 2 hr to
di ssol ve any salts. Water (75 ml) is added and the phases are separated.
The organic |ayer is collected, washed with 75 nl saline followed by 75 m
wat er. The organic phase is then concentrated and dried under reduced - 14
616 P CI\LJ 31 JUL 2003 pressure over n| ght to gl ve 2 rret hyI propyJd[ 4-(3;

~ N S~ -




|
(

"Fol l ow ng t
1 anyl aze a¥i@ mekl. Agi8reg)- The tesudtaht sodids abmrmedrhd vatu filwgtion aid the phases

5 29.3, 27. ‘% p 25 1 and 18.9; MS (Cl, NH3) nvZ (relative intensity)
327 (80), ’é’% 309(87), 28 (23), 264 (38), 235 (3()). 224(3) PO
(20§, 165(25) and o5 (23). 1Jul

ot hanol CRAPREE” < auRE- AL TLPRY RS Kkl SOP AR SRR ©
1.5 equiv.} in a slurry of Y 1- 025@- %)azoMﬁ]WhﬁﬁZéaﬂide)(lX)S added to

the reaction m xture and an t ?]exot heanl of 30 to give 53 is noticed. The

reaction m xture r h t tion

gradual |y cool edAt%]rySM [Idﬁﬂ) E%L?Ghﬂx}orgéélhegﬁe% b %}lggg}é]otﬂg)pgﬁg?um

bi sul fate ()(]1 Yg?@om -¥-oxBgbliginkNmedyll, ﬁamhlﬁtﬁ;eﬁidﬂéyuvohae Vi, XeMPRESEMOVe
e ca

salts and t e washed with nethyl ene chloride (250 m) fol I owed by
water (260 6d.59 g.Th26. 19 moh85.1i wt %aapmcanoenirﬂe |(136(3 roomeshard §122mal) ebdequeomsy
organi ¢ phase is. collected The_ aqueous phase is_J s washed t h_net hyl ene

chioride (22mmosig (39.6 WifhH80mln] hedimeh §47ic) pirnifks 2y’ inheateghioatiox at 341 wndep) i ne

250 nm

bressur e ovashiiEReoaRrGRbbREE e SefeucR R Aol hG g I8 TECU

(met hanol / nginipiéte REnvendien uﬁa(n)ﬁlﬁ@(ammeHyl)@ {3-048r0-4-W¥Rh (e 1c3id o2 H- 36,
7.13 , 7.03, 6.92) 5.75, 3 96, 3.80, 2, 3. 1 0, 2.02 1.93 and 0.96; CWR
(CDA 3) d 1%®pyrani43phenylBd- @ azaliginone. legnamrq: mooled 10 259ang) thea mtge 20
106.2, 71.6, 50. 47. 8,0 292..2, . 27..9 d 8.9, M. ( at

i nt ensi 1%) %yd(tg‘tfb’)gz 4“2%35“1“1 é@@"ﬁr ?ne}’!@é‘h@% éfﬂ?%’gg (]{’i%a eI1’\§/)e
EXAVPLE 13 eanwefhmaoﬁmwehscewwaawAeet%m@moqm; ald feigfeslocilbtidetuapy  an- 4
yl) phenyl ] carbamate (XVlI) Fol 'owi ng the general proceduré of EXAMPLE 4 (and
usi ng know whdee kddgdno the concepBatelapd thegitl isladsted fiione8. &4 to 5.8 andiamprveeialt i on
of unsat ur abed QEbbrasaR s 30095 Yl S5085 M waR JPAh" e Bhksey At o2

vari ations (BH

2-met hyl pr osé:sh:[aﬂsd(ﬁsﬁdlabwquhedus ipBask Gowashed With R\irredofihdithyledel uor ophenyl ] ¢
arbamate (XV, EXAMPLE'12), the title conpound is obtained, TLC Rf= 0.73

(met hanBl / netierydelasetogivile (1/3e2 x 63 5y). Mgh)ﬂerngixlmgie (44QwR)) (CAXE 1O the 7B

GVR ( chc1a) B P B sRiea o 90 af 2w adkpts biion e ofieSo ¥ 3653, 72
S| .6, 34.4,2030.hmoR71.63 eqmdAdeS:canhMSdé @B.3 WHIU 619 mmbY, 8l56teqy 8 atlﬂﬁdaﬁhﬁlthe/)

361 (100), 343 (30}, 344 (10), 25 ( 7.0). 243 (7) and 15%§ 2)
6196. P CNI mistgjalovehtoExaihemirom %(tpe)?ﬁé T@wuy%mmstar @ fopl fr Ten

1- di oxi do- 2| Ekétp?l' iQQHﬁfledler;ln) éﬁ%sz&% sﬁHAifSJal}rg]'crﬁ ca?ﬁé}?& hifignage. 3@&?" )

general procedure 9 Wt egard to hi um -

2- et hyl propy,

Ctetr anydr Gobibe Hiymg RRgTaisa, The sylide ant smgpys ane siel wapA mibamqtialine <BRRe, ¢

13, 38 9), $3h?500ﬁd)em@mﬁbiﬂéb brga NRfvl?dsékeﬂe drTédCbera néstunt BBfat2@ 201 g&hﬁwl ene
chl ori de, 595} = 190-193 . éDIVBOdb~ 7.5 7.36, 7.29,

4.7(1,, 4. 07cor@er8@te®nﬁsr redu@d pre3sigg BthyBacertd 50@mad) 8 20ded mmn( mm@ntm) d
159. 5, |54. | 38. 4 28.0,.125.1,.113.5, 4.9, 2?3 5 45, 9,
e 2o RotamlsBls Sua ke HHE: LS Do s Sgaeto oy 2as
(5), 28 (@]un?é@kéﬂtra\é@&hd@@ed@&@ pradlre) ThENEEd B cooled 1o :

4(R)-[ 3-[ 3-Fl uoro-4-(tetrahydro-1I,1-di oxi do-2Ht hi opyran-4

e ol a7 S o

non-criti cainl), and dried at 40" in a vacuum oven to give the title compound, mp = 201- 203" TLC Ry
= 0.42 (52.3: 6.8: 0.9 methylene chloride: methanol: 29.6 wt% aqueous ammonia); HPLC
(method B) RT = 4.15 min; NMR (CDCl;, 400 MHz) @ 7.45, 7.29, 7.15-7.11, 4.83-4.78,

50 4.06,3.82,3.66, 3.14, 3.04, 2.62, 2.55, 2.03 and 1.83-1.80; CMR (CDCls;, 100 MHz) d

171.5, 160.1, 154.4, 137.8, 127.8, 127.6, 113.7, 106.0, 72.1, 47.5, 46.0, 41.9, 34.8, 23.0,
21.5 and 21.5; MS (C}, NH;) m/z (relative intensity) 387 (8.6), 386 (59), 370 (26) and 369
(100).
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. ML) dropwise ., . over 10 m ns~an

~ 5 variations but starting with 4(R)-3-[3-fl uoro-4-tetrahydro-
|, 1- di oxi d&? ¥ ¢ opran-4. 7)phenyl]-5-(hydroxynethyl)-2-oxazoli memy,
(XVI |) EXAMPLE 14, 110.65 mmol) and using mnitrobenzenesul fonyl ch ori de;

(e L SO 551 By dhS R aoPd oo SRR HELRERA™
7.42-7.30, 7.1°8, 4.94, 4.3 a:bamaxé()?fl’ 345308,2I5and2.05;CNR
36.

he k
(DVMBO-ds) 20 159.5, 153. 3 %47%%9.I 37.8 | 33.5, 131.9, 129.0, 128.1
| Z5.5, 122.5,.11

(el ectrospray) m%? g’PHV of ad’éé‘l’;lWQHX:‘.@}’O%bg%FBB@E’O@%@’ %‘B‘? 5’1%‘{@%%@34“@04 _

(15), 179 (
(DT PPt ehal MR E D506 1 1654 g i ohene 50m)
yl) phenyl ] hexmahyidieiaxant (Wlh] aes. 84' nreog,€2. Qjmq)Ear(%o@me?Bylhydrosﬂoxane (27.0

4(R)-(3-[3-Fluoro-4-(tetrahydro-1,1-di oxi do-2H thi opyran-4-yl} phen]yl] 2- 0X0
-5 oxazol i @434 meohyd 9%keq)iis adslgénzﬁén@wumaﬂ@dqurmluemmga@s( ]

amroni ur nydh SiokB ERED o Refs GO0l v e Betde BF Pl s ﬁot e

at 60 for 3ZpHa. 20% }Hi’!@CVSE@N& tdriflerBerivéfsior] ® RSN IpRYYAS B 6raikyais-oKi de (1.2
g, 21 .4 m~ol, J .l 3 equiv.) and the mxture stirred at 25 for | hr. 30

The ni xt ue thiepyramd- ﬂbenmp@mﬁﬂcar@ammynagblemu@omgl) e JTds viedtas adinseandahe

d t, Once th t trated t
ot | ds T o TuRipie VEBROT2E DY SRR Bt The ETARLSR 5 POReling ada-garpio
(4.46 ni. ﬂ??&aﬁi\fﬂ?lcarbgnaﬁe‘wpﬁ()’ g,)489§mﬁ8d8@|9%a)jmt\{?ﬁers(b90En\!)v?ﬁﬂer h&staRing25 for

30 m nutes LC shows the reaction is co ete and the mxture is quéenched
with nret hamhe tefnpera®oe hasy thani3s°.sThe rgsxmam h@nd)plmemre separaied £1i40¢ and warar and

t he - CT 1 JUL ~M3 te concentrated,t pr.oxi 50
- et hand TSt ED) Ao T ARBE AR THe AAECSR EPHS SOUROEPRREHRIE 23D 11
The sl urry e ﬁg%lgdnd the- &anﬁw 2B drieN s eP hid s tunt e 2 cBNcenBREM
filtration. The cake is washed with nethanol and dried under reduced

‘pressup? t dejhylenerqidoridet(R00 mdiripeddsd follpmedrpytheptape (90 mak: erbie IiikiBtehy | ene

: I de, ratdl. HeptaBe )' brifeeto 0aify: The re
Zh'7‘z”'3el L‘? ),%gg 5'9 155“%' ”igﬁ%% 7 : )?T ifz q’b |
59.5, 153, QIui@Ss Bo01dR®. -2° aﬂ&ﬂ)e%rodacﬂ coﬁc&ﬂd lby%cuam fiﬁat&n S@skkd whih cbid 41 _3,
33.4, 29.9 and 22.3; M- (electrospray), mz (relative intensit % 402 ( 11-~},
385 (20), Bhoptapesand ézyé(usy niFRgen pweapHlp giyedhgmitle cpmpound, TLC R, = 034 (ethyl "
exanes, C(m ) 3, 500 MHz) d
B ) SRl A g sl b o (e
1- (‘3- f eor G(R8eMyID) 7.00,2.38,5.9% 2refab8 h 21 68] 20921 26 5ndlD.S6) EMR(TPERIIAEMBLM . 56

U cat ed w erfogdo B, AN P46 Yo Yo i B a L R 0 205 a0 e S,

dropw se 0Yé€l, Pﬁ-lglj?ﬁ/ﬂ%elaﬁ%’ uﬁé?ﬁn@%ﬁ!&"(iﬂ)”@lﬁ}mb}"z% '(:%)5138 (2§§jaﬁ’d 237489). for 2
hrs. The mixture is then treat with a solution of

tetrahydro 4:one i tqr f £.60
Y ALY thafls- 9%&@1@9@4@8}9 #Wle@?{%&r i &B%ﬁ r"zﬁnzgfo 00

reaction tenperature is al4l-38)paehyﬂ]oarbamaet(m)00 The m xture is quenched vvlth

sat urat ed agqueous amoni pmchloride ,( I 00 nm.), diluted wwth water ( | 00

), the |ayers TRrEmiaReioldRéprdpyEL- @eﬁtiﬁfét(ﬂ RB3S €17.23 X0, AC0 BEL)W inbihglener  (
100 nL), and the comnbi ned organic (&)hase i's washed with saline ( 100 nL},

dried over chioridefhidrolhis aicled utmwm éomovdﬂﬂéﬁW&tSé&imme} 0,489 e@)with

ressure. The_residue t hen ssolved in o 230 a r eat.ed
B th anhy a8 SOBEREm 7 b0 hs Boreas ouied i 8P faabier (T8 B8 babe
stirred at o2y %g) {sfdaéa. Mme Es@c&%@%s’iﬁ’e@%ﬁmﬁh aﬁlei‘Segncpﬁ Ridfitifetof 2di | ut ed
wi th ether 150" L) and water ( | | ayers are separated, the

agueous phamhy}pmp)(]t[ﬁalnbmﬂmdxﬂahﬁlrdnéﬂ t(hik@yram_t) y])]a'lady]]dael)amm)DQE(kMQIa.El c
phase is washed 25 with wate %50 nm.) and saline (50 rrLi dri ed over
anhydr 88s nadfe8iguid &30 mma, Wb%@b‘ﬁ@‘ﬂ“ﬁk&ﬁcm%@r(]ﬁéaﬂ Bkt e to give

h de 3- d hi b i
| nter nods ade e it 4d BT TR R R B R S 55 S A et ur e
of this i ntb%f%@i(ﬂie?oﬁdﬁnﬁ%h‘dﬁ& @ ranbeeat®, {56 Hithod 1. ]7 eq) is 2dded. The

mixture is stirred at -20 to -24° for 2.5 hr, then a mixture of sodium bisulfie (6.07 g, 58.9
-12-




. then washed w sh

l ' 5 mol) in tetrahydrofuran (230 nmi) and water ( | 00 nL) is treated
With benzyf%& @Hl orof ormate (8.2 nL, 57.4 nmtnol} with vigorous st { {1%03
and the resulting mxture is stirred at 20-25 for 2 hrs. The mxturi rjg
nm) .and saline (50 rrLehétdrled over anhydrous

sodi um sul fﬁ%”é"]a‘?\\é\@@éﬂd’éﬁt"%t(bw awd§?ddﬁé&&1@%maw@@§m ePREAPREA {0 5 t hen
chromat ographed on silica re) (230 - 400 nesh, 350 g), eluting wth

6196. P Cl11 31B°JUhe 2063 ,mhhmﬂabﬁﬁé!ﬁhyﬂdenabml ()rﬁSdal) {sG4840 A He)slurand thenos e
fractions with an Rf~ = y TLC (ethyl _acetate/ hexane, 25175) are

pool ed, cont’,"éﬁt‘ﬁ'fda‘t‘)&?"eiﬁﬁ‘W@W‘@f‘ﬂﬂ‘}l@élﬂ”ﬁ%m@! mab,\é@r&tceloﬁvéﬁmmfbofg. ve

5o 52 OB R0 P Thelcee i o DEs 4 AR MR ok Blentpaion” 295k0s2- 17
S3.5, 138. 8ml)and3IRe cdmbinedBurdte c@)ﬁ’&nﬁ’ate& urddy %dué&ﬁpr?ssurpi/!@hanb] %%&vd dnd0?. 4
71 .6, 67.7, 37.9 and 24.2; 1R (nuD) 3467, 33I7, 708, 1605, 1538, 1412,

131 3, 125l th,e nmre cdriz&aratéd 2D, s]tirryGﬁfqo]eBBIB)—STél&d lﬁeﬁmdmm a:oHecma HyBlaguu ~
(rel. intensjt én 11 ), 334 (4), | 9), 300 (29); 256
(4), 228 ( 3‘)ﬂmé (‘838"509‘]!“’0 9%’ megkan (ﬂt?j‘d dHFéM§ S(YEV?E%F&%MQ gu%ilﬂa gH2pFNOBS

361. 1 148 )
N-[[(59)-3- T M. gg‘%ﬁtté/tléla o e 6fe Erelfisnended in 38 meihylene
phenyl ] - 2I oc&ael r’idemmmm di/myhr]drmﬁrﬂw iheduphnahdibglens ditoriBe wat pidadf ddgitiagaled
sequenti al | y_at

[a(R) - (PansJelSUEd Drapd rpser rooeh a2 ommea@crﬂwqemmmhm sopheTA | - 2-
0 S015 g, oAl bofbEhtea fadky MAREFENGR ) aRBBorcla b ) s aB0ed Bty

aqueous anmapncenttaléd, dooleddo 302, #id addiidnal pratakt cdBcied Eﬂw)acuﬁ:hﬁhvmbh wesheed

and 't he mxture agitated at 60 for 4.5 hr. The mxture is then concentrated
under reduc¥ih pjEdagihano} gpdxripddn ae@romsgmmaﬁwwwie conpaund. HeRr= 0580

m dd

e hauaou s bSVRERTAE CRBARD sioty DR GIQIAETT! 2561 S, A/ BRabta2"

hydr oxyde (40MBz) /988, 744d’|76&§)27 5981|3u49 84l p3.0418. 06423082@)2 1G1.8tdedtl and

20. th t d I hi d 0 nd Th

 combi ned orUQdRIBMST: IBMER Ll Joad RS Healil A abie 06

' rconcentr at s, ﬁ%@agg) zvsa%%w ¥Mdct, rNﬁ nvk%reﬁnvéhe%ﬁgofsﬁa@idml am ne
(0.345 m , 2 ) eq) . Ethy 't hi oacetate '35 rrtl, 1.1 c"

mol , 1. 20 ded an t i 2 rs,
give a sl urry I\/Et 9 |-bufl4q151 ﬂ%)ﬁ ?g% 4)(1%hg§f8e)8°§ﬁ%2tﬁh@%§?”§$

col |l ected by vacuum f| I tret]]jpbmy]]QS(MBd)qmevhyl)ku-nmblydmmemmlyI ether (10.0
m) and dried in a nitrogen streamto give the title conpound, TLC R =

0.42 (485: 35 échBloGhi&Gth geddedligrocéfifte 4 EIR AMRLY) 4 aNMBaKxDMi@ dfiticalOdtiabdblas) b
1 0..34, 746b 7.24, 4.15, 3.96-3.79, 3.39-3. , 03, 2.8l, 2.43
and 2.02-| buggtar amlnmwetwow%ﬂwm (teﬂgahyﬂrosbow- ?1%411191@"&&&8 52,

128. 55, 12 q%ﬁF &9
and 29.02; eyygﬁflgﬁgﬁfk—é?w#fﬁ %8 relat ?%gélgn enS| 9&%”?%% éﬂl}ngll he3l?i}6
[1]~"p=0 (@oﬁx;@&nd EMEBG)med TL@R Ommﬁmnn@])‘iﬁethy]&nddmorm@pﬂ%)ﬁﬂ-iﬁm (nﬁ:md}dZ Br
0 RF NG %rHOSJﬁ %ste HOtVv 19 ~~~~~~§)
~ ~ad' e CmB)Ié 6.72 min; NMR (DMSO-do 400 MHz) d 7.69, 7.53; 7.47,5.40, 4.26, 4.01, 3.89-
25 3.85,3.78-3.74, 3.59-3.56, 3.54, 3.25-3.22, 3.01, 2.71, 2.20 and 2.08; CMR (DMSO-ds,
100 MHz) d 160.1, 154.7, 138.7, 128.6, 125.9, 113.9, 105.3, 73.6, 62.0, 51.5, 46.3, 34.6
and 29.0; MS (C1, NH;) m/z (relative intensity) 328 (100); [«<)Pp = - 38 (C = 0.90,

DMSO).

EXAMPLE 10 {4(R)-rans}-[3-[3-Fluoro-4-(1etrahydro-1-oxido-2H-thiopyran-4-
30 yl)phenyl}-2-ox0-5-oxazolidinyljmethyl 3-nitrobenzenesulfonate
(X111)

Followmg the general procedure of EXAMPLE 5, and making non-critical variations

-15-



oH' f ~ '§ste ~oNFHwVON~,,~Restet-,.,)N"OFVE"SJIUMUU}
‘Restet o.vrP'd®"$¥l0 N o F ~OH  6196.P C1'7 31 JU 2003 Cl-~A RT
Continued O vvs+CIFNOVIII~~802\_CIOS+F~|NO ~H N j (O _2l

g}% P a -l bu(l?'_‘ﬁnuﬁggqg l%gl) lbﬁé\@) F}uﬁreos-gl-e(‘{etrla%d'r:(g 1- ox?do 2ﬁquopyran 4- y])phenH]
5-(hydroxymethyl)-2-oxazolidinone (X1J, EXAMPLE 9, 23.33 g, 71.26 mmo}, 90.4 area %
purity) and using 3-nitrobenzenesulfony] chloride (0.16.55 g, 74.70 mmo), 1.05 eq) the title
compound 18 oblained, TLC R = 0.31 (methanoVmethylene chloride, 2/98); BPLC (method

5 A)RT = 3.42 min; NMR (DMSO-d, 400 MHz) ¢ 8.82, 8.75, 8.57, 8.19, 7.6}, 7.53, 7.38-
7.32, 4.76-4.68, 4.31, 3.91, 3.58, 3.55, 3.25, 3.01, 2.71, 2.21 and 2.08; CMR (DMSO-d,,
100 MHz) d 160.0, 153.7, 148.4, 138.1, 136.6, 134.0, 132.3, 129.4, 126.3, 123.0, 114.1,
105.5,71.8, 70.1, 51.5, 46.0, 34.6 and 29.0; MS (ESI) nv/z (relative intensity) 513.5 (100);
[<)¥p=-73 (C = 0.87, CH,CL,).

10 EXAMPLE 11 [10,4B(S)3-N-[{3-[3-Fluoro-4-(tetrahydro- 1-oxido-2H-thiopyran-4-
yDphenyl]- 2-ox0-5-0xazolidinyljmethyljpropanamide
_monohydrate X1v)

Folldwifag the general procedure of EXAMPLE 6 and making non-critical variations
but starting Wili’l [4(R)-trans]-[3-[3-fluoro-4-(tetrahydro-1-oxido-2H-thiopyran-4-

15 yl)phcny]]—2-6xo—5~oxa§olidiny]]melhy] 3-nitrobenzenesulfonate (X111, EXAMPLE 10) and
using propionic anhydride the title co}npound is obtained, TLC R¢ = 0.52 (475: 35: 4.8
methylene chloride: methanol: 30% aqueous ammonia); HPLC (method B) RT = 10.88 min; .
NMR (DMSO-ds, 400 MHz) d 8.15, 7.45, 7.35, 7.24, 4.10, 3.74, 3.43-3.34, 3.32, 3.08-
3.02, 2.81, 2.51, 2.10, 2.00, 1.88 and 0.96; CMR (DMSO-de, 100 MHz) d 173.7, 159.6,

20  153.9, 138.2,128.2, 125.7, 113.7, 105.1, 71.6, 51.0, 47.1, 41.3, 34.2, 28.6, 28.3 and 9.8;
MS (C1, NH;) m/z (relative intensity) 383 (100), 365 (47); IR (drift) 2920, 1744, 1672,
1627, i533, 1513, 1483, 1423, 1330, 1232, 1205, 1187, 1135, 1030 and 756 cm-1; UV
(Zmax) = 239 (22200, 95% ethanol); [=]¥p = -21 (C = 0.87, DMSO).

EXAMPLE 12 2-Me1hy]propyl[4—(3,6-dihydro- 1,1-dioxido-2H-thiopyran-4-y})-3-

25 fluorophenyljcarbamate (XV)

2-Methylpropyl [3—ﬂu0}'o-4-(\etrahydro-li-hydroxy- 2H-thiopyran-4-
yi)phenyljcarbamate IV, EXAMPLE 2, 50 g, 152.7 mmo)) is shurried in 150 ml methylene
chloride. Trifleoroacetic acid (21.1 m}, 274.9 mmol, 1.8 equiv.) is added and the resulting
mixture is stured at 25° for 3 hr. The reaction is quenched with 75 ml of 47% agueous

30  potassium carbonate and stirred at 25° for 2 hr to dissolve any salts. Water (75 ml) is added
and the phases are separated. The organic layer is collected, washed with 75 m] saline

followed by 75 ml water. The organic phase is then concentrated and dried under reduced
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Tluorophenyljcarbamate. TLC Ry = 0.85 (methanol/methylene chloride, 5/95); mp = 99-100
° NMR (CDC)) d 7.28,7.12, 6.99, 6.74, 5.99, 3.95, 3.33-3., 2.84, 2.63, 2.02-1.91 and
0.96; CMR (CDCl) d 159.5, 153.4, 138.4, 134.5, 129.6, 126.8, 124.0, 113.8, 106.2, 71.5,
5 293,279,258, 25.1 and 18.9; MS (CI, NH,) nvz (relative intensity) 327 (80), 310 (100),
309(87), 281 (23), 264 (38), 235 (30), 224(33), 189 (20), 165(25) and 161 (23).
2-Methyipropyl[4-(3,6-dihydre-2H-thiopyran-4-yl)-3-tluorophenyljcarbamate in
methanol (250 ml) is added to a slurry of oxone (140.8 g, 229.1 mmol, 1.5 equiv.)in a
shorry of water (250 ml). Acetone (375 ml) is added to the reaction mixture and an
10 exotherm of 30°to give 53° is noticed. The reaction mixture is stirred for 3 hr, during
which time the reaction gradually cooled 10 25° The slurry is quenched with aqueous
sodivm bisulfite (10%, 250 m])'and stirred 1 hr. The slurry is filtered to remove salts and
the cake washed with methylene chloride (250 ml) followed by water (250 mi). The filtrate
is separated into two phases and the Jower organic phase is collected. The aqueovs phase is
15 washed with methylene chloride (2 x 250 ml). The combined organic phases are washed
with saline (250 ml) and th;en concentrated. The concentrate is dried under reduced pressure
overnight 10 give the title dompound,' TLC R, = 0.73 (methano/methylene chloride, 5/95);
. mp = 147-149°; NMR (CDCl;) ¢ 7.36,7.13, 7.03, 6.92, 5.75, 3.96, 3.80,'3.22, 3.10, 2.02-
1.93 and 0.96; CMR (CDCla) d 159.5, 153.4, 139.5, 134.1, 129.5, 123.0, 119.1, 113.9,
20 106.2,71.6, 50.7, 47.8, 29.2, 27.9 and 18.9; MS (Cl, NHy) m/z (relative intensity) 359
(100), 341 (5), 295 (18), 285 (20), 277 (23) and 178 (18).
EXAMPLE 13 2-Methylpropyl[3-fluoro-4-(tetrahydro-1,1-dioxido-2H-thiopyran-4-
yDphenyllcarbamate (XV1)
Following the general procedure of EXAMPLE 4 (and using knowledgeknown to .
25  those skilled in the an regarding reduction of unsaturated cyclic double bonds with
hydrogen) and making non-critical variations but starting with 2-methylpropyl{4-(3.6-
dihydro-1,1-ioxido-2H-thiopyran-4-yl)-3-fluorophenyljcarbamate (XV, EXAMPLE 12), the
title compound is obtained, TLC Ry = 0.73 (methanoV/methylene chloride, 5/95); mp = 181-
182°;NMR (CDC}) & 7.36, 7.13, 7.0, 6.87, 3.95, 3.33-3.05, 2.42-2.33, 2.18, 2.01-1.94
30  and 0.96; CMR (CDCls)  159.5, 153.5, 138.4, 127.3, 124.3, 114.2, 106.2, 71.5, 51.6, 34.4,
30.1, 27.9 and 18.9; MS (CJ, NH;) m/z (relative intensity) 361 (100), 343 (30), 344 (10),
251(30), 243 (7) and 151(22).
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the group conyetandgpabngaOnrositiagl variaicng land pardipg withi2-pebpipr opyH 3Buoxo-4-
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5 pont eny . Qo dibsnicn g haporeird wpenlsmbpgrie GryeroMPLE FLMsi).
benzyl and R L ' t ghal pd -
eonzzound o?'éfI @@%ﬁ@g&@{f{% ogiééng@ Hﬂgﬁgﬁ@gﬁﬂ]ﬁﬁ%ﬁ%@?@%@&@g’ ??@fjt |” and
benzyl. 30 #90-F9F1NMR (BMSO-EJ @l 7505186, 029 6120400, N0 G8208/6d, 856,30387ul a

(1'V) according to claim1 which is
2-rnet hyl praggmzand 209:0CMR(@RVEQHLNA 35951\ drp1§8.4, 128.0, 125.1, 113.5, 104.9,

luor nat e bacd 4308 Fu - 2R 207 A% 8 M8 e trsarayt Myt intngoLaEbOdoR, 1
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Following the general procedure of EXAMPLESs 5 and 10 and making non-critical
‘]5, variations but starting with 4(R)-3-[3-fluoro-4-tetrahydro-1,1-dioxido-2H-thiopran-4-
Dphenyl]-5-(hydroxymethyl)-2-oxazolidinone (XVII, EXAMPLE 14, 110.65 mmol) and
using m-nitrobenzenesulfony) chloride, the title compound is obtained, TLC R;=0.57 .,
(methanoVmethylene ch]oridé, 5/95); mp = 185-188° NMR (DMSO-d¢) d 8.61, 8.54, 8.36,
7.96, 7.42-7.30, 7.18, 4.94, 4.50, 4.11,3.70, 3.45-3.08 , 2.15 and 2.05; CMR (DMSO-dg)
20 159.5, 153.3, 147.9, 137.8, 136.1, 133.5, 131.9, 129.0, 128.1 , 125.5, 122.5, 113.7, 105.1,
71.3,69.7, 50.4, 45.6, 33.4 and 29.8; MS (electrospray) m/z (relative intensity) 529 (100),
353 (5), 312 (15), 304 (15), 179 (5) and 154(5).

' EXAMPLE 16 4(S)-N-[[3-[Fluoro-4-(tetrahydro-1,1-dioxido-2H-thiopyran-4-
yl)phenyl}-2-ox0-5-oxazolinyljmethyljacetamide (XIX)
25 4(R)-[3-[3-Fluoro-4-(ietrahydro-1,1-dioxido-2H-thiopyran-4-yl)phenyl}-2-0x0-5-

oxazolidinyl)methyl 3-nitrobenzenesulfonate (XV111, EXAMPLE 15, 10g, 18.92 mmo}) is
slurried in acetonitrile (50 ml), methanol (20 ml) and ammoniumhydroxide (100 ml). The
mixture is heated in a sealed parr bole at 60° for 3 hs. To the resuling mixture is added
potassium hydroxide (1.2 g, 21.4 mmo), 1.13 equiv.) and the mixture stirred at 25° for 1 hr.

30  The mixtue is then concentrated 10 dryness, using methanol 1o drive off residual water.
Once the reaction mixture is concentrated 1o dryness, the solids are slurried in methylene
chloride (100 ml). Acetic anhydride (4.46 ml. 47.3 mmol, 2.5 equiv.) is added and the shurry
swred at 25° for 30 minutes. TLC shows the reaction is complete and the mixture is

quenched with methano) (100 ml). The salts are removed by vacuum filtration and the
-16-
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over 10 mins and is stirred for 3.5 hrs, during which the reaction temperature is allowed 10

rise to QO. The mibxtore is quen;:hed with saturated aqueous ammonium chloride (100 mL),
diluted Iwiih water (100 mL), the layers are separated, the agueous phase is extracted with
ether (100 mL), and the combined organic phase is washed with saline (100 mL), dried over

20  anhydrous sodium sulfate and concentrated under reduced pressure. The residue is then
dissolved in methanol (230 mL) and treated with anhydrous potassium carbonate (15.9 g,
115 mmol), and the mixture is stirred at 20-25° for 1 hr, concentrated under reduced
pressure, diluted with ether (150 mL) and water (150 mL), the layers are separated, the
agueous phase is extracted with ether (100 mL), and the combined organic phase is washed

25 with water (50 mL) and saline (50 mL), dried over anhydrous magnesium sulfzie and
concentrated under reduced pressure 10 give the crude 3-1hioro-4-[4-
(hydroxyjtetrahydrothiopyran-4-yljbenzenamine intermediate (Rg = 0.09 by TLC, ethy!
acetate/hexane (25/75)). A mixture of this intermediate and sodium bicarbonate (;.64 g,
115 mmol) in tetrahydroforan (230 mL) and water (100 mL) is treated with benzyl

30 chloroformate (8.2 mL, 57.4 mmol) with vigorous stirring, and the resulting mixtore is
stared at 20-25° for 2 hrs. The mixtvure is then washed with water (2 x 50 mL) and saline
(50 mL), dried over anhydrous sodium sulfate and concentrated under reduced pressure, the

residue is then chromatographed on silica gel (230 - 400 mesh, 350 g), eluting with
-17 -
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where R.q., 18 selected from the group consisting of:
(I) C)-C;0 alkyl optionally substituted with:
10 (A) phenyl,
(B) 1 thru 3 G,-C; alkoxy,
(IT) C;-Cs alkenyl optionally substituted with:
(A) phenyl,
(B) C5-C; cycloalkyl,
15 (T1T) phenyl and optionally substituted with one thru three C;-C; alkyl
(IV) naphthyl optionally substituted with one thru three C;-C; alkyl.

2. A fluorinated cyckc sulfur containing compound of formula (IV) according to claim 1 where
Reser is selected from the group consisting of:
20 methyl, ethyl, propyl, i-propy}, n-butyl, s-butyl, i-buty), -butyl, hexyl, octyl, 2-ethylhexy),
). 4-butenyl, 5-penteny}, allyl,
cyclopentyl, cyclo}sexyl;
phenyl, naphthyl, p-tolyl,
benzy] and
25 methoxyethyl.

3. A flvorinated cyclic sulfur containing compound of formula (V) according to claim ] where
Reser iS i-butyl and benzyl.

30 4. A fluorinated cyclic sulfur containing compound of formula (IV) according 10 claim 1 which is
2-methylpropy}-[3-fluoro-4- (tetrahydro-4-hydroxy- 2B-thiopyran-4-yl)phenyljcarbamate.
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F10%JU&' ()- 10% & ()- !X &LO% X A X& (%- < f&109% U U&' ()- DEFTkrgE= 10

Ul X0@L0% } &b@my%ﬂm&*((e)ral@i@lﬁbmw) H-thiopyran-4-yl)phenyljcarbamate. .

5 6. 2-Methylpropy! (4-bromo-3-fluorophenyl)carbamate.
7. 2-Methylpropyl [3-flucro-4-(tetrahydro-2B-thiopyran-4-yl)phenyljcarbamate.

8. trans-2-Methylpropy) {3-fluoro-4-(tetrahydro- 1-oxido-2H-1hiopyran-4-
10  yl)phenyljcarbamate.

9. [4(R)-trans}-3-[3-Fluoro-4-(tetrahydro-1-oxido- 2H-thiopyran-4-yl)phenyl}-5-
(hydroxymethyl)-2-oxazolidinone.

15 10. [4(R)-trans}-[3-[3-Fluoro-4-(tetrahydro- 1-oxido-2H-thiopyran-4-yDphenyl}-2- 0x0-5-

oxazolidinyljmethyl 3-nitroberizenesulfonate.

11. 2-Methylpropyl{4-(3,6-dihydro-1,1-dioxido-2H-thiopyran-4-yl)-3-

fluorophenyljcarbamate.

20

12. [1 (x,4[3(S)]—N-[[3-[3-Fluorol-4- (tetrahydro- 1-oxido-2H-thiopyran-4-yl)phenyl]- 2-0x0-5-

oxazolidinylJmethyl]propanamide monohydrate.

13. 4(R)-3-[3-Fluoro-4-tetrahydro-1,1-dioxido-2H-1hiopran-4-yl)phenyl]- 5-
25  (bydroxymethyl)-2-oxazolidinone.

14. 4(R)-[3-13-Fluoro-4-(tetrahydro-1,1-dioxido- 2H-thiopyran-4-yl)phenyl}- 2-0x0-5-

oxazolidinyljmethy} 3-nitrobenzenesulfonate.

15. A process of preparing a tetrahydrothiopyran-o-fluorinated carbamate of formula (IV)
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where R.q is selected from the group consisting of:
5 (1) C,-C; alky] optionally substituted with:
(A) phenyl,
(B) 1 thru 3 C;-G; alkoxy,
(I1) Co-Cs alkenyl optionally substituted with:
(A) pheny),
10 (B) C5-C; cycloalkyl,
(1IT) phenyl and optionally substituted with one thru three C;-C; alkyl
(V) naphthyl optionally substituted with one thru three C;-C; alkyl.
which comprises: |

(1) contacting a 4-bromo-3-fluorinated carbamate of formula (11)

B
A
F NJL 0/ Hesier i

H

15

i where Res., is as defined above, with a Grignard reagent of the formula R-Mg-X where R is C;-
20 C,alky), CH;—CH CHy=CH-CH-, cyclohexy or phenyl and where X is -Br, -Cl or -1;
(2) contacting the product of step (1) with an alkyl hithium base and
(3) comacting the product of step (2) with tewrahydrothiopyran-4-one (11I).

16. A process of preparing a tetrahydrothiopyran-o-flucrinated carbamate of formula (TV)
25  according 1o claim 15 where Rese is C)-Cq alkyl or -CHo-¢.

17. A process of preparing a tetrahydrothiopyran-o-fluorinated carbamate of formula (TV)

according to claim 16 where R, iS 1-butyl.
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10 21. A process of preparing a tetrahydrothiopyran-o-fluorinated carbamate of formula (IV)

according to claim 15 where the alky] ithium base is selected from the group consisting of
methyllithium, »-butyliithivm, s-butyllithivm, r-butyllithiom and 2-ethylhexyllithsum.

22. A process of preparing a tetrahydrothiopyran-o-tluorinated carbamate of formula (IV)

15  according to claim 21 where the alky! ithium base is »-butyllithium and z-butyllithium.

23. A process of preparing a tetrahydrothiopyran-o-fluorinated carbamate of formula V)

according to claim 15 where the temperature is from about -35 to about -15°.

20  24. A process of preparing a tetrahydrothiopyran-o-fluorinated carbamate of formula (IV)
according to claim 15 where the product of step (2) is contacted with MgQ, where Q is -Cl,

-Br or -] where the two Qs can be the same or diiferent.

25. Aprocess of preparing a tetrahydrothiopyran-o-fluorinated carbamate of formula (V)

25  according 10 €laim 15 where the tetrahydrothiopyran-o-fluorinated carbamate (I'V) is selected
from the group consisiing of 2-methylpropy! [3-fluoro-4-(1etrahydro-4-hydroxy- 2H-
thiopyran-4-yl)phenyljcarbamate.

26. N-magnesio-4-magnesio-2-methylpropyl (4-bromo-3-fluoyophenyl) carbamate szlt.

30 27. N-magncsio-4—]it!ﬂ.io-z-inethylprop)'] (4-bromo-3-fluoropheny)) carbamate sal.
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