; ~e3e0YOVI LB60OT: F5r-. WD 02/ 08S865 PCT/ US02/ 082&2 A METHOD FOR THE l/”jm
PREPARATI ON OF OXAZOLI DI NONES FI ELD OF THE | NVENTI ON The present inventi Or\b_\/

relates t d for the production of N-({ (SS)-3-[4
1, 1-di oxi‘gB?'ﬁ@ﬁ?gmr phol i nyl ) - 3, 5-di f | uor ophenyl ) - 2- oxo- %?gijg(;(azo(fi di n- 5yl

}met hyl ) acetam de or its pharmaceutically acceptable salt. BACKGROUND OF
THE | NVENTI ON  PhBETRHIQDIHGR AdiicPREPARACRION @F QXAROLIRMNONEAovel synt heti c

class of antimcrobials with e V] jnst a nunber of human and
veterinary pathogens, incl udﬂﬂt%ﬁi’rf@ééﬁ"%@@ obi ¢ bacteria such as
mul tiply-resis erobi c
bacteria such ggghre%i&%? %ﬁgg?%ﬁ%ﬂfﬁ ﬁltgg]? g?%ﬁ??mug%&%m‘qg(gsggagrobl C
) or gani sms(Bhd&om@o-b&hbaromlﬂﬂmyhﬁcﬁdifh&twpkﬂnﬁ]-ﬁaﬁmES—oxazmidaI:S-d f ast
or gani sns Mycobact eri um t uber cul osi s_and_ Mycobact eri asm avi um The
present i Mu&Ht ti@ﬁ‘c‘ﬂ?‘@%ﬂedﬁétsd’ hapaceutieally saceptable 8¢ pr oduct i on of
(585)3-[4-( | ,1-dioxido-4-thionorpholinyl)-3,5-difluorophe M‘WI“MMMMIL
, 3-oxazolidin-5 yl } nmethyl)acetam de. This conpound has b
agai nst G am positive or GCKGROUNIPAFTHREINYENTIONenonst r at esish®nef i ci al

efficacy for treating infections caused by resistant pathogens. In
addition, the pghesgaolidinpanenibacirial perts 4o apvel syrtherclass®f useful for the

pr epar at | eltt

5-di fl uor op eny% %(ﬁg@opo ex{téc&\;lgﬂz&%ir%%(hﬂ@nﬁ Aqﬁ e aRQﬁ%x g%é@%?d

| NFORVATI phihbb&s] il g faiiaiceitive Meroblc &%&rlakacldamhm@gsfesmat ituted
oxazi ne and thiazine 25 oxazolidi none antim crobials. US Patent No.

6, 968, 962 s@pByipearebanshiieplosrect ArrmregAdY amhmgacaer@@cb@mi influanzge nenber ed

het | 981,528 t i bi
oxazol 4t AR sl BTk Blprobic it il o Bifiihant BhiSdiss os
di scl oses s?&cﬁe[s( Brid) ackd-f#kt Oekahis#@ such as Mycobacterium tuberculosis and

di oxi do- 4-t hi onor phol i nyl )-3, 5-di fl uorophenyl ] - 2- oxo- 1, 3-oxazolidin-5 yl }
met hyl)acémwb@@en@mamm Soc. 1949 2433-2440 and US Patent No. 3,585,182

di scl qses the formation of IhIOITDI‘ I|n xide from ul f one
and aﬁ?l i ne. SPACFRY mventW(Br%‘?fl %‘a'se B&#@éﬁﬁtﬁﬁ§%§ té?rh%%Ngm?-éZs of the
doubl e M ghael1, gibkidooNthiGneRRS1iAN}-BiD@hsopEREHED - bfao-a@b@@;wldlﬁgsonabl e
yield. The present invention uses a Lewis acid as a catalyst to forma

conpound ot} m@thﬂmogtaén(lm)Tlas cempeoundoleds drwadivoveriage agaenst Baamipositiveeds onl y

equal equi val 060 0L Kb, sl A BBl fead) RETAREDBERER PTI OV OF

N-({(5S9)- ?ca{lékd(byrés&lh a@kbgfnst hh%ﬂ@ﬁ:léh%h Bb(e'séml’ménﬁibﬁ beRiRRASM! |-~ 10 15

20 oxo-1, 3-oxazolid met hyl )acetam de i s prepared accordi ng to
Scherre20| dnigrrasdiate$ e@ﬁde?gtuhpme@amémmqf No€ll(EW-3-BeHEMAIdXiR-HZN | R~ 1 02s~ R,
J HN'

I:{Ith1omorphohnyl)-3 .-difluorophenyl]-2-oxo-1,3-oxazolidin-5-yl }methyl)acetamide.

INFORMATION DISCLOSURE
US Patent No. 5,880,118 discloses substituted oxazine and thiazine
25  oxazolidinone antimicrobials.
US Patent No. 6,968,962 discloses phenyloxazolidinones having a C-C bond
to 4-8 membered heterocyclic rings.
US Patent No. 5,981,528 discloses antibiotic oxazolidinone derivatives.
US Patent application Serial No. 60/236595 discloses N-({(5S)-3-[4-(1,1-
30 dioxido-4-thiomorpholinyl)-3,5-difluorophenyl]-2-oxo-1,3-oxazolidin-5-
yl}methyl)acetamide.
J. Chem. Soc. 1949, 2433-2440 and US Patent No. 3,585,182 discloses the

formation of thiomorpholine, 1,1-dioxide from vinyl sulfone and aniline. Due to the
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20R ~SRRNHOHNI ~l RR3R-N"R 4R-NI NXZ5 0O 028 R 028

Rt 02S R, O~-N~- QI /N~ ~" N~OCh R~ ~1 NNO HCHR- Nz RL HO ~N~- a
6 7 8 O lwogsheRes 1. each Rl is independently hydrogen, flupikisos&h! orine
or brom ne atom Preferably both R are fluorine atons. I'S a straight

and branched aL’gg/I gr oudo havi ,ng one to twelve carbon atons, which may be
subst i t ut &8r8giFhaesyReihgidogbls Michaed addigian, sxeessiaapingrianeasled gppchiayei d such as
al um num i Sagovel . : it i nyl sul fone
and an- ani 11 asiee ERETEE fieséhy St MesIBuiChl ot RaBAIBRRYS " o
conpounds cofnpstidict siemre (4 asskbwnlhdow edtetdin fheaesdtion nekdeorlgsgpalat ure in a
range of from40 Cto 170 C, preferably at between 100 C and 110 C far
" reacti ons cAYiVA§ne iRyl sulfone adiapdEg. 140- 160 C for reactions with no
sol vents. The reaction solvent can be any solvent that does not adversely
affect the reaction, but preferably is hal ogenated aliphatics, hal ogenated
aromati cs or hydr ocarbBTAREDNWHESCRIPTION MOTEEH B8BRsTCT/ US02/ 082&2 and
nore preferably is_1,2-dichl oroethane, chlorobenzene or toluene. Lew s

acids of the pridgd¥({(EHiant{bh-diewderddbiomauphalisyDi3, dridifliorephenyiir2aci ds and

| ant hani d I . [ i ¢l 3. Fed 3 i G 3. .Snd Znd 2,
TFOH, Yb( %f?;lé‘hg%ﬁﬁ%’?%%%&?‘@J}%ﬁt%ﬂs 1%?@@269?%@58& Q559 indThe doubl e
M chael addamples desfibéd Béreindeltodi at ed wi th weak acids, such as AcOH, H3P0O4
or trfluoroacetic acid. The preferred weak acids is H3P04. The reaction

t enperlfit ure can be between 60 - 18G@IEMEI preferably at 110 150 C.
Transformation of 4 to 5 can be acconplished by a procedures well known to
one skilled in the art. For exanple, a nunber of standard nitration
conditions, such as 10fmitripcacid, a mxture of acetyl chloride and silver
nitrate, or nitric aci vvitngzle'

s acijd as a catalyst may be utilized.
However, econom cally efficient ﬁri c qcid based conditions and nitric
acid alone asra njsration agent

prefl er r e@:Sf enctt on ro%@ fhe reaction
sol vent camN any Sol yent that, does no adverLseWJ ffect ction, but
preferably c xylic acid, garboxylic anhydride kat-egenat

al i phatics,R'and nore 1% pref eralﬂ’l y acetilc acid. RThe equi val efit s of"Ritric
acid can be between 1 { 20g butspref arably betweens5 - 10. The s eaction

t enperature can be bet \\wephiQ N 60H ut preferably between 10 - 30 C
Transformation of 5 to{6 @. be acg | ished by a procedures well known to
one skilled in the art| For éxappl®, a mumber of reduction conditions, such
as 20 hydrogenation w tth netal Catal ysts, reduction with iron and iron(117
sulfate may be utilized. However, hydrogenation with netal catal ysts, and

hydr ogenati on with N based catal ysts are pr %,erred tiqn routes. The
reaction sol veni_can be any gsalvent, that does not agﬂerel

) L agfect t he
reaction, but ﬁ@Ner Abl y hal Sgenat ¢d al i phatiEsEN I coholg%%l JLphati C esters
and THF, are—sor -@J erably THF. e fqui) f Nirt Qiﬁ‘_'cat al yst
can be between S ;-%9%uput pr e&, efween 10 - 20% The Taattiamy
tenperature can beghetween 0 - 100, C," but preferably betwegn 35 ~gi5 C
Ttransformation or 6 to 7 can be acconplished by a procedures well known to
one skilled in the art. For exanple, a nunber of carbanmate formation
conditions, su h i i m S base. .

hal oal kyl f or matqg S\?\Aﬁ?ﬁ@g’g%é%gs is%é&%? %%,Mt@;hly E%Oﬁg%’gﬂ ‘!"iosﬁ%ﬁaés}g?r?%ror%mﬁune

di al kys carahmnaPrforablp bbdsR' araflubginehtotnis ZRYis aHpamphe ind brahard eyl gfdﬂpt e with
base, and hal oal kyl formate w th aqueous potassi um carbonate as base are

pr ef er r ed DRHHE OBe torpielyecashangoms) Wiish mex e subssitgted by ¢ dhenyl Beupddss not

adversely C I 0. r I abl ogenat ed .al.i.phatics,

al cohol s, Sg{"g"gﬁﬁaﬁﬁg“{agwgﬂ?g@ésh&@é%ﬁ M&W%ﬁ%flgubﬁd THF, and
nore pref evihiel adiition bbEvee WinyBbiefng afd ap 2hifiss b SnGAIBANat&nEaAN be between
1 - 10, but preferably between 2 - 3. The equival ents of hal oal kyl fornate

_can be betoagpaund of strucge 4 yraefommpangs ¢fetmeines and 3. The reaftion peaws aton
L Ul S i St o 4098 178 YE, P a2 Berhemn 3 o 110> ©

°C for reactions using solvents, at between 140-160 °C for reactions with no solvents.

The reaction solvent can be any solvent that does not adversely affect the reaction, but

preferably is halogenated aliphatics, halogenated aromatics or hydrocarbon aromatics,
-2.



5 Finally, reacting 7 wwth an (S)-chl oroacet am doacet oxypropane in the
presence of a base, a lithiumcation, a nucl eophile and a sol evnt provides

conmpound ‘§982@%15t8‘?‘! natively, the conpound of structure naygféﬂg%gq%?gzle:d& .

accordi ng € 10 procedures illustrated in Schene I1.
02SF~NH+F\ | --~~N~1-""'N~LFNOzFNXxFNx2 (2 (3) R~ &S
| R~ QzS-~and morerprefergblyis),2-dichlorogthqmeNcHoRbp2Zng oRofie8e. IRWiH2GIxof ~N --s |

N+ ~~ V1,1 RRO.R N1 .R Tn..Sche l1,. Xrefers to a.chlorine,
bromi ne ol CPEETHINLEHIGn lﬁég#sﬁgti%ot limatsy Y?élgégldaé?‘ﬂ‘?é‘ s tlates equation (
1): Tn spReRrdbly IN8ICIEFE0LL BIOL BH,, 7RI TTOHETS fan@ yn a 15
20 sol venft) s;st}ém Thg basgslcg'n be2 any %ases thg?ﬁ?]gl??rg{a?c;@eﬁ@?ol%ut

" pref er abl i AlCla Tk Haor Y OTind T deulple dMichad agditien tar dsdhd mudiaed witte

ti | ; b t that d ) d | ffect th
Feact i on, vtk S i A0, Rt ieiburnorids oDl ek is ably | s
met hy| eneyeib ol iterealibritbABeriurl B GOMGES] QI 1 8INEIER pRAAYL YpTg aNd | n

the presence of a solvent System oxl dants can be any oxrdants that
oxi di ze suy$gecle to sul fone, but preferably oxone. The reaction solvent can
be any sol vent that does not adversely affect the reaction, but preferably
i s hal ogenat edTeinsfonmbtics ofvd xeflcad bdaceatplishedibg amrocedpres fvelldddbynits

met hyl ene chlqoride mxed with water. -4 WD 02/ O8s86s PCT/ US02/082C2 In
equati on P83k nrtg]%lé‘iti iPr GERPIS. 3 Rumbrr of sieadard @itgation cppditionsy secltas) yst |
and a,sol < C « Gk t hat
facil iliéat gﬁ? %a¥’(§‘$r%t}l%nhﬁgg ggp%;ﬁ%gaglﬁ%gﬁ @g%g(%qg%%&x ldﬁﬁlﬁﬁlﬁ)g‘%’gsr ably

Pd[ O or Refik b caalyal yay be uelitbdrH®vgves feesriphivallysefReicAdiric. acldkaskd gand can
be any ligands that assist Pd catalyst for the formation of a nitrogen and
car bon bofenditigps %ﬂ@%é&%ﬁ%%%@@%é@@ arehgryesk isactigndovtes. el'lr ef er abl y

is 2-(dic i i - (i - Qsphin i phenyl .
The react?%heggﬁléﬁ{eg%gﬁé%g%@)&go bg«?}%@q}oﬁgé\%asgieygﬁﬁock &gd?ﬁ?ggg’é’l leaffect t he
react i on, phifératly ehoabliyadia, dytbxotaakhydrias anbhil6gena AlipRuties, phehegrabl y i s
toluene. 10 In equatoin %3): In step 1, the conditions are simlar to
equat itdn preferpbly agetiq agid. Therequivalentstaf airie asidicer be Reteen at 28nbwgent . The

quat i ; ABivRLs ebe et .
g, ThePReatty SRR ETI0-CLi BrciR SRRl Saihe el G PP ol

affect thegdr i . rably is carboxylic acid and hal ogenat ed
aliphatic r an 9#%?%“%?& gjr(g{a 'y is acetic acid. 15 DEFIN TIONS Al l

tenperat ur es amearisforfREbE 88 5 €60 hib@aRomplishddafyad Srotddutddivitl 189 to
chromat ography. HPLC refers to high pressure |iquid chromatography. 20 THF

refers toopeskilied/rtbe artarforpwmnplsi @ pember afirediictign fonditiorisdmichBVAC refers to
and 1 Pl EAPEHET s B &l Sy SR SRR R rer R P LIpATART S compounas
expr essed ufilizdds UpPREer, BYdiBBénation WwithSndtAldQEdyse08nd hjdiasenhdiéh RRRMNQPI i at e
fractions are pooled and concentrated to give the desired
based catalysts are preferred reaction routes. The reaction solvent can be any solvent
that does not adversely affect the reaction, but preferably halogenated aliphatics,
alcohols, aliphatic esters and THF, and more preferably THF. The equivalents of Ni-
25  based catalyst can be between 5 - 40%, but preferably between 10 - 20%. The
reaction temperature can be between 0 - 100 °C, but preferably between 35 - 45 °C.
Ttransformation or 6 to 7 can be accomplished by a procedures well known to
one skilled in the art. For example, a number of carbamate formation conditions,
such as haloalkylformate with trialkyl amine as base, haloalkylformate with aqueous
30 metal carbonate as base, or dialkylcarbonate with base may be utilized. However,
haloalkylformate with base, and haloalkylformate with aqueous potassium carbonate

as base are preferred routes. The reaction solvent can be any solvent that does not

adversely affect the reaction, but preferably halogenated aliphatics, alcohols, aliphatic
-3-



conmpound(s). NWVR refers to nucl ear (proton) nmagnetic resonance

spect roscopy chem cal shifts are reported in ppm (8) downfi eI d from
tetrarret )8% 30 Pharmaceutically acceptable refers bérly &?[g
properti es and/’or substances which are acceptable to the patien %roma
phar macol ogi cal / t oxi col ogi cal point of view and to the manufacturing
phar maceutestead andiEiF sindfmermpeeferahlyi THEF.Wieequivalenfsaif potassiumi carbonetgar di ng

conposi tion ati stability, patien ce t.ance apd

bi oavai | abi® PbFﬁetwe%ntl % PJ?VRS%‘J ?@L’y@?@%ﬁogg "gﬁn§8flvent pairs are
used, the Haﬁatmo%ateetﬂe@t)aweeﬂl ar eutlquéfeﬁ%twﬂétw% (¥l o, t\Neereacfutsﬁ
solublllty of a solidin a solvent is used the ratio of the solid to the
" sol vent i Sempergtutrd v herteet ¢ednl O/) 10B°ERAMPIeESality boween 25R56par at i on of

4- (2, 6- d|fluord§henyl)th| onor pholine 1, 1-di oxide (Schenme |, structure 4,
both RS are fl r@ﬁt%? WAthmm(ﬁhﬁhlemaé@tmeioeequr%aamwe|p§esamred to

chl or oben e 0 ¢ nyl sul fone
(230n, 2Z°§%e°f)“ez adftlighPetiol % fhcfofii gﬁ{}z’a IR proEe Lo Pﬁ%“‘{%om_, 2. 3n01)
is added a via funnel The light brown solution is heat ed to 110 C. Upon
conpletion, the heat is renoved and the black solution is self cooled to 70
C. The reacti orAlrRatinedy, |ﬂ§3 cpmenoghéaf strotie mAydegrearat doderd{npl tp thnd i ce

wat er (5L). ﬁ qli gﬁa%d gs& |s extracted with nmethyl ene chloride. The 15
conbi ned dFENIES FHNsLaEddp 2C Untrated and added branched octane (3L),
and thgn cooled to 0 C for 30 m NnutRENIREsol i ds are filtered and washed

with branched octane (2 x SOOML). The crude bl ack solids are dissolved into
nmet hyl ene chloride (3L) and then | oaded onto a Si 02 pl ug (1.8kg). The

colum is eluted with d| chl or oret hane (S/lﬁL) unt i | IS g1he nethyl ene
chloride solutiom is $oncent dto 2 20l gj ell_ghf,bo olids (387g or
68% yield). The soli Jwél #e di | ved 1 n ho acet at 3L) followed by
the addition of hexanes (906mi). MPhe bl aclE O, ON i S 8Ol ed to room

tenperature overni ght. The Ilght anber crystal needl es are filtered and
washed wi th hexanes (4 x 250nL). The solids are dried in vacuo at 50 C
overnight to give 314g of the titIe corrpoun (55 %recystallized yield i S

crop). 25 1H NWR (CDC 3) (b): (m 1H?2 m 2H), 3.67 (m 4H),
3.18 (m 4H). Eranpl @53’2\|Prepar n of @\

N(2-{[2-(2, 6d|fluoro'au—|Nt'|no ]@mel} 2 6 difluoroaniline (3)
and (2-ethenesul fonyl ethyl)-2,6-difl uorophenyl am ne (2) (Schene 1,
structures 3 and 2, both R are fluorine atons) 30 About 5-6 hours after

the reaction com*renced in exanple 1, a small portion of the mixture is
separated and purified by chrongt ograpg)é/t\'!7 |ve slt%g»s.%ure 2 and 3. 1H NWR

(CDC13) (b)/comound ( m 4H) (t, 4H), 3.32
(t, 4H). -6 W02/ %+§@5024—982 )/ compound 2:
6.83 (m 2H), 6.60 (m W00 (m 1H), f (d 1H)R,1 Bof{t, 2H), 3.26

(t, 2H). Exanple 3 Preparation of

4-(2, 6-di fl uor gy ﬁg;ﬂgbﬁ@f@ﬁ ltom ?to#ﬂﬁe be oﬁm@a?&ﬂt%ac#n%]qgﬁﬁ X

structure 5, both uorlne suspensi on o he product of
exanmple 1 s(aﬁﬁ(hsgleﬁﬂed&ibolvel) in 3L of acetic acid, nitric acid (255 nmL, ca.

6 mol, fumng, 90% is added over 30 min at roomterrperature Yel | ow
precipitate is Tnsapasipnyily:in stepiLn thedsackinn opsis BE Preserae afiehase anddn@eact i on

I's kepfs atsof RAMRAR TR tsEs LA belfy BRMs Shat REHRAEe HE, bt fREESy | nto 6 L of

trialkylamine, and more preferably is triethylamine. The reaction solvent can be any
solvent that does not adversely affect the reaction, but preferably is halogenated
aliphatics, and more preferably is methylene chloride. In step 2, the conversion
requires an oxidant and in the presence of a solvent system. The oxidants can be any
20  oxidants that oxidize sulfide to sulfone, but preferably oxone. The reaction solvent
can be any solvent that does not adversely affect the reaction, but preferably is
halogenated aliphatics mixed with water, and more preferably is methylene chloride

mixed with water.
-4-



10 water. After stirred for 2 hours, the yellow suspension is filtered. The
precipitate is washed with water (1.5 L x 3) and EtOH {0.5 L x 2) and dried
in oven &} averni ght to give 333 g {94% of the titl as a
sol i d, 'ﬁﬁ%%“%ﬁ%@des) (s): 8.0S (m 2H). 3.69 (m 4H), ECE@E?%%%H) 15
Exanpl e 4 Preparation of ) )

4- (1, 1- di oxi ddngquatioada): prhsireastipy ogouss i the presernsidfiabese, Sctelyst, knd st r uct ur e

6, both are f] uord.n ong). To an autocl ave is .added. the product of
exanpl e O{V?pgfyﬁé&%l‘Z °§%‘?‘§%§E f?tﬁg'étﬂ)c?m ﬁ%cﬁ{ﬁ‘e\lzfééfhaggfﬂﬁat%&e is activated
and suspeBgRfliondbf4 ditr€fenddd carbog b@hawuypf&eraslgl%[@]q)rmgrmta%ts%% fol | oned
by additional THF (66 L). The m xture is heatéd at 40 20 and under 40 psi
“Hz till ooeglpseferably iFRd(QdARkuTbe ligard dandeady digandstbat fasdist Patoatalyst fhirr ect | y
used i_n the.next. step.. A snal ortio f th iltrate is copncentrated and
oory St althr Sefiat pERpitiseRR AR BOG L, R rlErat SRS b VR ( OVBO: 06)
I(D 8): 6. 1lcatdRst?hbid n%r@?refe‘%abl?@2—(&3@%&)%%@&@@1&)@&&% afid-gi4> Exanple 5
reparati on of isobutyl 4-(

1, 1- di oxitwheylghasphineyhiptenlyl. e re8;tHdisblveot aiplterapl calveatibdtdo¢Sudiene |,
structure 7 oth Rl are fluorine _atons) To the 400 L glass-I|ined reactor
cont ai ni ﬁélvﬁﬁglyﬁ‘?fﬁﬁuyf I%Ft‘%‘kg’ﬁbﬁ’rgfeﬁaq? Isydrqeagopngpromatichanddpere 1 0 eq)

sol uti onsylRrAfARdothéne0 POt assi um carbonate sol ution (14.1 kg, 48 noles,
1.0 eq). The mXxture 1s heated to ca 45 C. Isobutyl chloroformate 30 (7.2
kg, 5B nol es, Ih.efuagin @33: ladopd, the dohditiohx ArersémilMui th equeioni( ). 1Th 8@pa, r eact i on
tenperature between 45C and 55 C. The reaction is stirred at 45C and 55 C.
Once deent8TEEHYN EaBires HpitiadaR ageph The Riffatemagend ansheny\pitsafimngeagsat er (45

L) over Is : : tof Js ' I he phases
separ at ed o e 88 grokis HRE LR RIS BB ph s AY siBp R e aBhdy 2 BRSES
1 SO L ofadvespiyaffenothe acudtion) but plefaratile is Guisqe1is iaoid.and helogdratedy is sl oWy
cooled to 5 C. Then, the yellow slurry is filtered and the cake washed with
col d i soptibatics al{@mﬁrﬁswfe{efablyrﬁécytm% solids are dried with 60 C N to
give the title conpound as a solid (14.2 kg, 82 %yield). 1H NWVR (CDCl ~)
($): 7.02 (m 2H), 6.81 (s, 1H), 3.95 (d, 2H), 3.60 (m 4H), 3.17 (m 4H),
1.97 (m DBEFINITIONS(d, 6H}. Exanple 6 Preparation of N-( { (SS)-3-[4-(

1, 1- di oxi do- 4-t hi onor pholinyl)-3,5 .

di f 1 uor opheny| pllscppesatnres ass Bidseregs festigiederet hyl ) acet ani de (Schene |,
structure 8, 1 ; [ ) o0 ~s~O~N/ I OOF NHHTo
a dry, nitrogeﬁ%ﬁ%%res?%%gﬁ%ég%ﬁ?ggge@?“r;eactor is added LiQBu (6.96 kg,
87 moles, 3.0 HBLC refees forloghipiessate Badeh®nitdgrdghyd0 kg, 29 moles, 1.0 eq),
and branched octane (70 L). The slurry is cooled to ca 20 C. Then, DW (10
L) is2%5 sl ow VHEdeEE yeifabydrofjranand the slurry is stirred for 30 min.

Met hanol (1. 86 is slowy added over 25 mn. The |ine
is rinsed vvithD raﬁecﬁggg)gﬁ%%ﬁ’?mﬁ%& and the slurry stirred at ca 1 S C.
To a dry, nitrDMACReesad d2aehliagdtagilel | ned reactor is added

(S)-N-[2-(acetyl oxeé) - 3-chl progrop | ]acetam de (11.22 kg, 58 noles, 2.0 eq)
and DMF (9.4 LPMYQyefggsto dirget Ylwlg%(‘y)-:%-chl oropropyl Jacetani de is known in

20 the art and [ I ing to th ocedures described in
Tet r ahedron LeF@%?g%:?Q@?ﬁ%@%%gh5%0%%%);8'515?%%{5 WD 9924393. The
sol ut pon  perifidativhAepaddtiontof2ompotils IR Prekd ab (APpbs, dlednty: ARl RHEs&RAI . d
di ssolution. This light yellow solution is slowly added to the slurry over
1.5 hour sthahthe@ppiiprintgifractigns #re poelag ardicancentiedsegiveithe desired 16 C. The |ine
is rinsed %éhunlar e)mched octane (20 L). At 15 h, HPLC 25 assay indicated ca
94% convel ¥ on. @aci al acetic acid (3.48 kg, 58 noles, 2.0 eq) is slowy
. added over 30 mMRfréfelsau@edced @rdtod)dnddnBE€rédbndiRE BRRRbscopy,Ahbhicall Ne

bi phasic solution is stirred for 1 hour and then separat ed. The upper
or gani ¢ pbhifie aiegeperétedtin ppire@®) dowhfictd floanetraméthylsjlasnd DWwater (4.7 L). The
| ayers are separated. To_the conbi ned | ower aqueqQus organi ¢ phase i s added

"oH2a 20(32 L) BRETRAYERaEY apesplaBle refers tor{ossinspresties apg{onsybstanres whirkr ed and
the lTayer %.resa%géi:ftfﬁlg% thyﬁgti@}ﬁ YRt pﬁ’;ﬂﬁ\%@olbgic{ﬂ?to*gelogical point of view and

to the manufacturing pharmaceutical chemist from a physical/chemical poirit of view

regarding composition, formulation, stability, patient acceptance and bioavailability.
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WD 02/ 08; 8C, PCT/ USO2/f 18262. extracted twice with CH2A 2 (2 x 11 L). The
conbi ned organic |ayers are then distilled under vacuumto ca 70 L and

~a- BUutH ( S then slowy added whil e naintaining di and a

t ot al vol‘ﬁg)rgn)o')%3815 80 L Once the addition is conplete, ﬁ&/hmz?drsg&r S
concentrated t voJ unme of ca 58 L cooled to ca 40 C. 5

| sopropyl al com en V‘F_‘)tp?’és edird, hedgues ?fgmf tsslfsgft ALP e’ﬁ@lu}ﬂen and t hen
slowy co R/S’ further to OC over 2 hours. After stlrrlng for 30 min, the
sol i ds are filtered and the cake is Washed three tinmes with cold

i sopropanol (3 Wh&3tHe)solublity péh kalwd mcl sothenaisarseld thed-ativ dfith6Qolid tdxhé 0 gi ve
the title conpound . as a solid (9.3 kg, 79 %yield). 10 1H NVR ( DMSO- 86)

" 1.83 (s, 3596"3“%152@4 wWyplymg (W) 3.40 (t, J = 5.6 Hz, 2H), 3.47 3.51 (m
4H), 3570 (dd, J = 9.0 Hz, J =7. 9Hz, 1 H, 4.09 (t, J =9.0 Hz, 1 H),
4.69-4°78 (m 1H), 7.29 (s, 1H), 7.32 (s, 1H), 8.21 (t, J = 5.6 Hz, 1H). -9
V1' O 02/ 0858fis CLAI I\/IS V\hat is cI a'ED{eﬁd\/['PEESl A process for rraki ng a
conmpound of structure

PCT/ US02/ (ﬁrzlmpée b Mféﬁafé‘ilf?ﬁp@ﬁ %@sﬁﬂeh@rqgh@nrd)tb&mnmm@fl lsdroer&eur el wth
vi nyl sul 411]78%80& f%g&eR‘ofIrﬁﬁ&bﬁH@ﬁoﬁ d at a tenperature in a range

of from4 er’el n ‘eac is i ependently H, fluoro, chloro or

brono. 2. The neEtubrd g fehoride 13 (0gybefl)1s EMidddsolchlésenzend. (2. 50 ta@hbad of
claiml or 2 wherein the Lewis-acid is Fed 3, Bid 3, Snd 2, or ZnCh. 4. The

met hodiOof cdeudyrgraenpyuspengioay éflnyltsnkfom@ﬁ@madémoé) ivaddedovia wifgroet ) B6- 15 5.

The net ho f cl ai er e L S- ci i,S C13. The net hod
of claim 0P E’Fi?ﬁ&?ﬁ y\%@ﬁﬁés%l V%R lgrel{gthﬁmiowgrsggélgpll% acid. 20
7. The Wtﬂé@@d% le)Bleﬂpoﬁrco tpl@ﬁ@ﬁeth@hédﬂ?s ﬂeﬁi@v@d agd %e'b‘iacﬁ%g%ongs A met hod
for using a conmpound of "structure 4 for the preparation of

phar mac eutselfalobledast7oVPeE, AbRROAIGn Shittiuredis ghenohad el fnectiidng cmmea(zat)l e salt
thereof, -10 WO U2/08s86s PCT/US02/08262 xS | R~ 2S 1 RL 02S 1 R~ ~N\
~ --5 ~N Iand 14>¢ Water (SL)NGhRaEU@URphms e&(t@cwdmth\metwlemb chiNgide. R’fth~ : H 75
R N ~ a i nd n

f I uor of? rﬁ°8rb6“%¥°f§?18ﬁbay§’fs&l}? cc,:gfex?tgatg,{ aéli%a(ﬁpragﬁlepciqcéquﬁgﬁ) é: gr oup

havi ng one.ohRdt¥el ¢eror 30 haRudkt. Oﬁ’l‘%e sofit bRAldrdd AHPRhdnkY bad b%amﬂecphenyl
group; which conprises steps of

octane (2 X 500ml.). The crude black solids are dissolved into methylene chloride
(3L) and then loaded onto a SiO; plug (1.8kg). The column is eluted with
dichloromethane (16L) until clear. The methylene chloride solution is concentrated to

20  give light brown solids (387g or 68% yield). The solids are dissolved in hot ethyl
acetate (3L.) followed by the addition of hexanes (9300mL). The black solution is self-
cooled to room temperature overnight. The light amber crystal needles are filtered
and washed with hexanes (4 X 250mL). The solids are dried in vacuo at 50 °C
overnight to give 314g of the title compound (55% recystallized yield 1* crop).

25 'HNMR (CDCls) (8): 7.08 (m, 1H), 6.91 (m, 2H), 3.67 (in, 4H), 3.18 (m, 4H).

Examples 2 - Preparation of N-(2-{[2-(2,6-difluoroanilino)ethyl]sulfonyl }ethyl)-2,6-~
difluoroaniline (3) and (2-ethenesulfonylethyl)-2,6-difluorophenylamine (2) (Scheme
I, structures 3 and 2, both R? are fluorine atoms)

30 About 5-6 hours after the reaction commenced in example 1, a small portion of
the mixture is separated and purified by chromatography to give structure 2 and 3.
'H NMR (CDCl3) (8)/compound (3): 6.80 (m, 4H), 6.70 (m, 2H), 3.85 (t, 4H), 3.32 (t,

4H).
-6-



(a) converting a conmpound of structure 4 to a conmpound of structure 5, (b)
converting a conpound of structure 5 to a conpound of structure 6, (c)
converti Rgod,hsdapound of structure 6 to a conpound of strpg{‘/%@m%%zand | O
(d) reacting a conmpound of structure 7 with

(S)-N-[2-(acetyl oxy)-3chl oropropyl] acetam de. 9. The nethod of claim8
wher ei n RH NME (QCDED) (QEotpouih?: et trod2ibY, 660aim28l) 06 49 (mhBi)ebrl 1R, i S
isobutyl. 11. A nethod for preparing a pharmaceutically active conmpound 8
or a phar%&é@@i(béﬁ)ﬁ-%ﬁeﬁﬁbbl e salt thereof, R 02S1 R HN~Nz ~ | -->
R~R-1Apz~R-N/ I ONORR RRH7Rs 2 NI I t ~NHRNX Rz 56 02
R~ N/ I OONO~ ~N~-CH3 8 Wwherein each R~ is independently H, fluoro,

" chloro orEXmgN®3 R2Pleparatid 6164-9116-@1\11;@@-&&@93@&\%@:1& h@ieupl-havi ng one to
twel ve carbon atons, optionally sggstltut ed by a phenyl group; which

- conpr s esdiexidp §Saeme 11 structyre 62b @B 83 26 f@TingseEN8262 (a) reacting a

conpound of stfucture 1 w vinyl  sul fone j he esence, of .a Lew s-acid
at a tenperatu RAPHPERYEN t%sprq%(gm%&mlpge i1&(9 ,g’(llgb)rl ’E@E%% ﬁiorqaceglcconpound
of struct4éi® nftrit @cid (295BRYBE ko TRl U9®% Pis addéCovez 30 \Ehtat Adnd compound of
structure 5 to a conpound of structure 6, 5 (d) converting a conpound of

st r uct ur etempergtuge.c ¥eplow paecditaty isdermadewirhin amiduies pnd grs@pesver dmepound of
structure,7 wth (.S)- 2- (acetyl oxy).-3 or opr L ]. acet am de. 12. The
et hod of THA TPTHO S fHRy PR Pt (5 BT FR TR BRCTGH IEP e or 12
wher ejgn T Hgek ExkiSr @t b2 TG 3he RifdwsuspBision is MitedUC Phe grecipftate I€ met hod
of claim1l or 12 wherein the Lewis-acid is TfOH or Yb( )3, 15. The

met hod of wadhed mithlwater @125 IMxe3)aind BtOH (DS x-22 andl diied Al &3led at IG°C The met hod of

claim11l or 12 wherein the Lewis-acid is AcOH or_2o trifluoroacetic acid.
17. The neterdightdp giYeadd 2 O48n of thefiite eampaind ag awplid-acid is H3PCa. 18. The

nmet hod of I ! in LSqal SO 5 . An internedi ate
usef ul foﬁmﬁ]ﬁﬁéﬁ%}gﬁ%@wﬁ(ﬁ;gﬂpﬁr ?égé{?f ?@iﬂ%ﬁ é%’t e conpound conpri sing
4- (2, 6-di fluorophenyl)thionorpholine 1,1-dioxide. 20. An internedi ate
useful for the preparation of a pharnmaceutically active 30 conpound

conpr i%5i nBhartple@d [ 2P{epatitidn bf 4t dadioxidord}thiomdrplselinybyB,5defldoydanilihed
di f1uor OaPSickxiex?lg 1, s-trujc't%re 6, both R! are fluorine atoms)
To an antoclave is added the product of example 3 (7.0 kg, 24 moles, 1.0 eq).
Raney Nickel (1.4 kg) is activated and suspended in 4 L of THF. The slurry is added
to the autoclave followed by additional THF (66 L). The mixture is heated at 40 °C
20  and under 40 psi Hj till completion. The mixture is filtered and the filtrate is directly
used in the next step. A small portion of the filtrate is concentrated and recrystallized
in isopropanol to give the title compound.

'H NMR (DMSO-dg) (8): 6.17 (m, 2H), 5.35 (s, 2H), 3.32 (m, 4H), 3.15 (m, 4H).

25 Example 5 Preparation of isobutyl 4-(1,1-dioxido-4-thiomorpholinyl)-3,5-
difluorophenylcarbamate (Scheme I, structure 7, both R! are fluorine atoms)
To the 400 L glass-lined reactor containing the product of example 4 in THF
(12.6 kg, 48 moles, 1.0 eq) solutions is added 47 % potassium carbonate solution
(14.1 kg, 48 moles, 1.0 eq). The mixture is heated to ca 45 °C. Isobutyl chloroformate
30 (7.2 kg, 53 moles, 1.1 eq) is added to the mixture while maintaining a reaction
temperature between 45°C and 55 °C. The reaction is stirred at 45°C and 55 °C.
Once deemed complete, the reaction is quenched by slowly adding water (45 L) over

15 minutes. The reaction mixture is cooled to 25 °C and the phases separated. The
-7 - :



WO 02/ 08586s PCT/ US02/ 08262 21. An internedi ate useful for the preparation
of a pharmaceutically active conpound conprising

2- et henesyhfy %y]sg; hyl }-2, 6-di fl uorophenyl anine. 22. An inpef, ggﬂ/@&& usef ul
for the preparation of a pharnmaceuti caIIy actl ve comnpound conprisin

4-(2,6-dif 4-nj trophenyl ionpr oI|n 1-di oxide. 23. An
[ n'g er medi i“@g %B?“Bﬂ lsfsb"ragf""rfbt%&l)'@alr %‘E‘F OBZf“ %Q Hé’éé‘@fqréaﬁﬂeﬂ}m%ti ve

compound e Al Lodiedlh Py 2O Thed the roahﬁb ilictedadd GL U0 || N
'%g pEIoT 1 e%@

10 24. An inte iate’use aration of rmaceu |caIIy

active COrpRHAAwWHRANBId 8bfepfil (ﬁf?@@‘ﬁ%' The ellow solids are dned with 60 °C N,
~4-(1, 1-di oxi do- 4-t hi onorphol i nyl ) di f uor ophenyl carbamate. -13 . An. A

A ]A\ Q AN.tAgiveAhe tids cdknﬁ(])unﬁ alsila]@bﬁd PK2 kg 8?. %oy ]1eld)  cav] cav]
\V al cal calC ca ca cal Cca ca
f:a?cgu]]s\é\g] (O D T B Db &t G 110, 39540 1), .60 (. &by M )

1) Ch] ca] £4 4-@2?&5?@3?0% bR 215 ca o eale E‘L‘E@?‘gzﬁflzﬁa‘” cal cal o

] NH~yt oj e" [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca
] ca] caU] ca] ca] ca] cal] ca] cal] ca] cal] ca] ca! N&02<>AEGQ KN\ ~ dknp| {vpkf [ U e [ VU]
C]a] C]aU] i:alﬁmmwﬁca]Rlapﬂrmmﬁw}wb(ﬁshlﬂ[éd]dadimddw&hﬂmdrphdlﬂrwb}wc] cajcajcalc
aJcaJca]c

a cal.c a 1 .

| %<?" F" S" tﬂﬁ)g" M[&%i‘aﬁ’@zﬂﬂj‘é[ﬂé‘f‘&@]’@%ﬂeméﬁf%%ﬁ’&]lc%@F%Wca] ca] ca]

ca calga a] cal] ca] ca] ca] cal] cal] ca] cal] ca] ca
] ]1%(](?{&1?% ?ﬂﬁ@ﬁ@bﬁﬂé ] U] vv] /]h/ / %Ol‘l#]l| er]nhb] XU]U] ca} caV]ca]calca]c

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] i@k}]sea]ﬁca‘] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
calca]cal T11. 222&3+323?3N333| 266@7768889f 99J:
{vql gb] XU] ] ca] ca] ca] ca] ca] ca] ca] ca]/g\a] cal ca] ca] ca] ca] ca)] ca]calca]calc
a] ca] caU] cal] ca] ca] ca] ca] ca] ca] ca] ga= <§§§< >U>>>>>>>1777??&@00) AA
B#BCOWCDE! E. Ezt 0j e [ UU] ca] ca] ca] ca] ca] cal §aJta] caV] ca] ca] ca] caV] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca]'ta] (':‘a] ca! . E?EEFF4FdFgFz F} FFGOHHHHH
HI1AJIASIcl;
Jj JkJJ KKM(KKK} XS n'f1 SryZ[ﬁ]tmgf 3']“(%8‘]14 f]l Kot me tor S P {'J‘]OtB]uc(gUfé{g] ca] ca] ca
] ca] ca] ca]&7aheled,.ch) eqliteairodid obdxaaiptal/| IIBS(DEQ Qa]xﬁaésKLl Jdoldl LLLLL

MVMVA M6 MNNNINAGp Os OOPY2, P6 P~ ZUi ca] ca]ca]ca

cal] ca] ca]‘ﬁé‘]@é@?é@?%é?@@a]%&@iéﬁ]léka@?@aﬂ Q‘ég,qc?(]'a b&ﬁ%ca&ca] ca] ca] ca] ]
6P<P@GPI P PePi PpPr Px Pz P~PPPPPPPP

2] oa] 65 c &1 QUYPEUTE Y 05 G RO e R T S0y B el CFE K bl oal ¢
ay ca] CaU] U%m% Sldwly added over 25 min. The line is rinsed with branched octane

SSSTUTUWJ z QQQORS\ SS~xsni d_ZUi d_ZU] ca] ca] cal ca] ca] ca] caU] ca

] ca] ca] ca]@ dDJ]aud]hfaﬂlJ]ﬂ]'y: st]mfal] atap d4°CaToad dry] witopoepuedd20thkizsi-isdda] cal ca] ¢
aJ cadr ~ @reac{or is added (S)-N-[2-(acetyloxy)-3-chloropropyl]acetamide (11.22 kg, 58 moles,
2.0 eq) and DMF (9.4 L)). (S)-N-[2-(acetyloxy)-3-chloropropyl]acetamide is known in
20  the art and can be prepared according to the procedures described in Tetrahedron
Letters, Vol. 37, No. 44, pp. 7937-7940 and WO 9924393, The solution is stirred at ca
25 °C to 30°C for 1 hours for complete solid dissolution. This light yellow solution is
slowly added to the slurry over 1.5 hours while maintaining the temperature between
15 °C and 16 °C. The line is rinsed with branched octane (20 L). At 15 h, HPLC
25  assay indicated ca 94% conversion. Glacial acetic acid (3.48 kg, 58 moles, 2.0 eq) is
slowly added over 30 min followed by a line rinse of methanol (14 L). The biphasic
solution is stirred for 1 hour and then separated. The upper organic phase is re-
extracted with methanol (14 L) and DW water (4.7 L). The layers are scparated. To
the combined lower aqueous organic phase is added CH,Cl, (32 L) and DW water (32

30 L). The biphasic solution is stirred and the layers separated. The aqueous phase is re-
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410% U& ()- 210% U& () - QUV710% & ()-!'10% & ()-10% & () -

extracted twice with CH,Cl; (2 X 11 L). The combined organic layers are then

distilled under vacuum to ca 70 L and n-BuOH (210 L) is then slowly added while
maintaihing distillation and a total volume of ca 80 L. Once the addition is complete,
the slurry is concentrated to a final volume of ca 58 L and cooled to ca 40 °C.
Isopropyl alcohol (53 L) is slowly added to the slurry over 30 min and then slowly
cooled further to 0°C over 2 hours. After stirring for 30 min, the solids are filtered
and the cake is washed three times with cold isopropanol (3 X 53 L). The yellow
solids are dried with 60 °C N to give the title compound as a solid (9.3 kg, 79 %
yield).

1H NMR (DMSO0-9%¢) 1.83 (s, 3H), 3.20-3.24 (m, 4H), 3.40 (t, J = 5.6 Hz, 2H), 3.47-
3.51 (m, 4H), 3.70 (dd, T = 9.0 Hz, J = 7.9Hz, 1H), 4.09 (t,J = 9.0 Hz, 1H), 4.69-4.78
(m, 1H), 7.29 (s, 1H), 7.32 (s, 1H), 8.21 (t, J = 5.6 Hz, 1H).



10f UFU 10f UFU 10f UFUY, =- 1096 UF U& () -1, : 10% U& () - 9:

adEUV7. 10% & () - 10% & () - SSLEI.?‘V%%(())/& (I;/Z(l;)% fo(/%& (1;)(4 afo(/) 10% & ()- ' O
6 : b@VAY £)- Ys109%4& ()-9nL0% & ()- 10% & g

3710% & (‘?ﬁ%@%?ﬁéh f s ywWsuv7!2® @O%N&' () | 0@O%&’ () - 1’&@@%‘%6 2 () -

| <@O0% ()- ! TALOY44& ()- OYs109%& ( 3@ ZX6UV7! 1\

$ I 10%<<& ()-!a @OYA(A(& ()-! @0YBFEAM 810%&' ()-1x" 109%0& ()-!h" 10% (& (

Qo LO 10%& ()- '), p 10% (& ()-!
$ ! 10%(&‘?§Mi°‘§1’%@%4 | &'(%)-l $ 1 10%/& E)-: . <=JYZXY: 1! 10% h& () - @0%
h& ()- 10% h& A prockdsQ%r hdkink-aldd¥pdénd pf stdldnd@ 410Z[ ZdEXY: 11 "-10% h& () -! 10%
h& ()-3310% h& ()-10% h& ()-2Z 10% h& ()-9! 10% h& ()-k ] dEXY: !11210% h&' () -

" 90Y10% h& ()-1.10% h& () - 'A@ 10% hé&' () - &9! 10% hé&'d /\$1Q.% h& ()-NHIEXY: ! | 3; @
10% h&! () - 3F: 10% h&' ()8840% h&' ()o,§~10% h&' () - Y h& () 310%
h& ()-bCl ! MLO%& ()-s3Sladoxs ()-1"Desxs: ()——m%<&' () -

R1

R’
1 4

5  which comprises reacting a compound of structure 1 with vinyl sulfone in the
presence of a Lewis-acid at a temperature in a range of from 40°C to 170°C, wherein

eachR' is independently H, fluoro, chloro or bromo.

2. The method of claim 1 wherein R! is fluoro.
10
3. The method of claim 1 or 2 wherein the Lewis-acid is FeCls, BiCl; SnCl,, or
ZnCl,.
4, The method of claim 1 or 2 wherein the Lewis-acid is TfOH or Yb(OTf)s.
15
5. The method of claim 1 or 2 wherein the Lewis-acid is AlCls.
6. The method of claim 1 or 2 wherein the Lewis-acid is AcOH, or trifluoroacetic
acid.
20

7. The method of claim 1 or 2 wherein the Lewis-acid is H;PO,.

8. A method for using a compound of structure 4 for the preparation of a

pharmaceutically active compound 8 or a pharmaceutically acceptable salt thereof,

-10-
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%L0% & () )Y 109k ()-1Y s10% ()-1Y S10MLe ()- 9z b ¥

L- 10%<& () Y+10%& ™) MO%E §pe &% 10%sc ()l : N3 10% & & ()1 Y

%0%1t& ()-?"C'D'E'F A @v i - 100Z8L % _110< 10<

10<=FL0%& () - Y. 10%& ()] rrom<s (L omoeaa YIO9Z& () - @O%WE () -y

10028 ()- "109%& ()- o NH,

109%%& () - sf 109& () - &&& "' dE~ @Y‘ §10028 () - gl?JO/zN&' () -1 %IL0%Z&: () - #10%
7& ()-  "109%2& ()-

y
710928 () - B((((()z)cga@@ﬂ;v%"low&'()-| {}zi )-21 1092Z& () -

- 1-109%& () -f/ 109%&Z& ( &d)- z))"*y* Cl Y10%&' ()- 10Z 10Z
10Z=710%& () - @10%2&' ()7 ,@E@bﬁ TTT0%Z& i - cib@rbC! Yo
MB10%$<$<& () - CH,

Mb109%V( M&' () - 10%<&' ()- 3F10%<&' ()-10%& ()-!10%=& ()- 416,,-' .w. . dEnbC! YI F

109%& () -F 10%& ()-, @ 10%<& () - 3F10%& () - MB" 10%& () -

2109%<& () wheénain/eath R Enin@ependany lm@ﬂl&r())clﬂ@o L atomYRéls a straight and
109%& () - %1 /g& F9$ 1098 ( 0% 1. 22283+3 13dE 10<
10<Y=GlL 0% ed| G{E‘&‘P(‘)a"}“ﬁ 1‘05 Ve Saﬁ%@“%ﬂ/ﬁ’“@}l “% (‘3”} 3

10%<&! 1 10%me ()- S10%& ()-f 10%& () -
Ilowm(%)ﬁ%’?néuﬁﬁ%%ﬁﬁhgég&é% 5 Lor 10%&'(910%&'()5) 0

" 10%85 () - | 10%@ () Qe e(oomm%mf yucte @na m@ﬁqﬁand of structure 5,
10, 82" 1098 () -S$GLO%TE! () " L0%T&! (|- 10%rg ()
1 109%& () - 10%r& S) 3 E7'6Y. g%@f;apoll@d structure 3 t acompound of structure 6,

3s10%m& () - 1102&3& ( }:on\jerdt%/ ﬁ&ﬂpoﬂx@%r&&tﬁre 6 to a compound of structure 7,
and
(d) reacting a compound of structure 7 with (S)-N-[2-(acetyloxy)-3-

10 chloropropyljacetamide.
0. The method of claim 8 wherein R is fluoro.

10.  The method of claim 8 or 9 wherein R? is isobutyl.
15
11. A method for preparing a pharmaceutically active compound 8 or a

pharmaceutically acceptable salt thereof,

R! 028/\ R! ozs/\ R OZSK/

R1
HoN LN N N
—_ —_— —
NO, Rt ’ NH

R! . R R! 2
1 a 5 6
ozs/\
057y A (N Jci
N o)
— a — N" o
R1
R! N’u\o’ﬂz \“K,N)J\
H H

wherein each R! is independently H, fluoro, chloro or bromo; R? is a straight and
20  branched alkyl group having one to twelve carbon atoms, optionally substituted by a

phenyl group; which comprises steps of :
-11-
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13. The method of claim 11 or 12 wherein the Lewis-acid is FeCls, BiCls, SnCl,,

or ZnCl».
15 14 The method of claim 11 or 12 wherein the Lewis-acid is TFOH or Yb(OTf)s.
15. The method of claim 11 or 12 wherein the Lewis-acid is AlCls.

16. The method of claim 11 or 12 wherein the Lewis-acid is AcOH, or

20 trifluoroacetic acid.
17. The method of claim 11 or 12 wherein the Lewis-acid is H3POa.

18.  The method of claim 11 or 12 wherein R? is isobutyl.
25
19.  An intermediate useful for the preparation of a pharmaceutically active

compound comprising 4-(2,6-difluorophenyl)thiomorpholine 1,1-dioxide.
20.  An intermediate useful for the preparation of a pharmaceutically active

30  compound comprisingN-(2-{ [2-(2,6-difluoroanilino)ethyl}sulfonyl }ethyl)-2,6-

difluoroaniline.
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10 24,  Anintermediate useful for the preparation of a pharmaceutically active

compound comprising of isobutyl 4-(1,1-dioxido-4-thiomorpholinyl)-3,5-

difluorophenylcarbamate.
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