. ; e3ekk~~v, 6bT,2 2 J UL 2003 WO PCT/LJS00/ 02038 REVERSE HYDROXANMATE

| NHI Bl TORS OF MATRI X METALLOPROTEI NASES Technical Field Thgfzi pt?qga

rel ates to conpounds having a NMMWMMWMWMMWhibit matri x net oggg ernases,
t o phar macgotgo@gdsgoconpositi onﬂ t hese conpounds, ardtgp0a2038di cal
met hod of treatment. More particulbghdod* this invention concerns reverse
hydr oxamat e- cont ai ni ng conpounds whi ch inhibit matrix netall oproteinases,
phar maceut iREVERSERDSD R OX eV e TRINISIBIGORSEOE MATDRIKIMERAT] OBR OTHENASES
inhibiting matrix netal | oproteinases in a manmal . Background of the
Invention 1o The matrix netall oprotei nases (MW s) are a cl ass
extracel lul ar enzynes including coll agenase, stronelysin, and gel ati nase
which are believed to be involved in the tissue destruction which
acconpani es a | arge nunber of disease states varying fromarthritis to
cancer. Typical connective tissue ciﬂiéﬂﬁkgLEhbedded within an
extracel | ul ar ek invedfiomiefdiesttd comipeaids diaving iagivityrto ahtebin atixd

| t heal t hy {
Qe § ot ol yiBaNenRieaes Mataohat el delBolifiof (SRRis M Bhesl Pomppundsiagh o fra 1
synt hesi s medicatangthod diegratrdenti (Mpre particelatlyi thispaventipo gbrsains cevediet i ons) an
I nbal ance lﬂfdréﬂfx%?ealr;cltﬂﬁ%%n%rcGﬁ?%éﬁcfs Wieh |rf ﬁ)&nkmtﬁﬂﬁﬁ'ot&h%%k‘e

restructurlng ritis or e ol nt nD il can be | ost when
there is |PP&F@H€P“?%§BB’@P?‘H@“SOQO“PP6§H’EB ?941@0"1“6% AR mftqdﬁ ah@hibigngmatex
cancer, | agbtaDbproe@tdésiataimammbl.cel | division and the two processes of

matrix synthesis and degradation may lead to conversion of t ml
cells to invasive phenotypes in which increased matrix turnJmm'mﬂ m"ﬂm
meBack gnotrind ofithe Inventionind

tumor cells to penetrate base k I nding capillarje

in turp) my 'eﬁ%ﬁ,&rﬁ%a%@ﬁa&mas‘ésm@mzwseofa&amﬁm9 Ra&&ened

interest in discoverin euti c agents wh to 25 a nhi bi t
MVP' s, Themehuéwwe}lg/ze@ﬁsqnétwr{lﬂéfrlapv@étsﬂena@sem@cwgQ@wﬁ@o berin¥olyed mhg y

will |ead fsgudeirdeti@swhiah abg@nepaniy @llarge almbéroNdikaGtata@vahying frombat i ng
di sease staﬁeﬁ |nvoIV|ng ti ssue degenerative processes including) for
exanpl e, Pt hri ti S, osteoarthritis) osteopenias such as

ost eopor osi s) pEypical ontnective tl-‘tjungﬁ‘—liﬁi ar¢ embeslgied within ansixtrasalinlar oratrgasiihislc

ul cerafg Onmo@aﬂaxt wggm FHoR) smnargvycwsio@éﬁsa%%eamyl V&S 'tHE'Be is 3QortHuRl armvent i on

di scl oses serjes i nhi bitors havi Cg(; B(;L nmbi.nat i on_ of
pot ency, MF%@O@@W?‘&@CS%HW%%?W ichdnclygesetl di ’%Bﬁﬁ’é?r‘?x Sthesis anflyent i on
_1_ WO Ofhefi4 d3@radhar. LISQ@x‘tﬁaQﬁfholdgxdat sorpitions, 4nl imbelahcedifriease thredie pr esent

: . e ;
For mil o (1FoSHE Ein fedTb kpbegBE? i RESIGUIAS 3o B, bl o SEMP R Rey
or prodrug:mrberle&bf\ﬁheml@qrelsnmmonesrﬁquébméﬁlf lpmbmmjgmbmnlems #hi ng of (1)
-O) (B -GHRY: 1acil B ddtainBlorr SR WhISH BhdheH pEcoits bﬁnﬂﬁﬁwtmsmnut S

o e ot AR AR S T °
cont ai ni nginf8aseddnd®ix wirbover permits tumor cells to penetrate basement membranes
surrounding capillaries which, in turn, may lead to subsequent metastasis.
There has been heightened interest in discovering therapeutic agents which bind to
25  and inhibit MMP’s. The discovery of new therapeutic agents possessing this activity will

lead to new drugs having a novel mechanism of action for combating disease states

involving tissue degenerative processes including, for example, rheumatoid arthritis,
osteoarthritis, osteopenias such as osteoporosis, periodontitis, gingivitis, corneal,
epidermal or gastric ulceration, and tumor growth and metastasis or invasion.

30 This invention discloses a series of MMP inhibitors having a unique combination
of potency, pharmacokinetics, and fewer side effects.

Summary of the Invention



X i's selected fromthe group consisting of (1) -O, and (2) -NR7)-,

" wherein R7 is selected fromthe group consisting of 20 (a) Zhgd gﬁgzqqx)
al kyl, (c) -S02-alkyl) and (d) al kanoyl; 25 Rl and R2 are n e"g

sel ect ed fy@hd¥8o group consisting of (1) hydrogen) (2) al kpCT/usneloR08 (3)

hydr oxyal kyl ; R3 and R4 are independently selected fromthe group

consi sting of 2 2J UL 2003 WO 00144739 PCT/ US00/ 02038 (1) hydrogen,

and (2) al kyl, wr; ; ; e - r and R4, taken

(2) al ky ltsg)ﬁgﬁé]anm&a&, e gﬁgﬁ%mﬁfcn%ﬁp%%sg ér,uﬁ?x

together with the on_atomto whi ey are attache orm a cycl oal kyl
ring;, to @CQHWFR@IT&F%‘“PIH@B@WWOE@F@E%éB'fromthe group consisting of
(1) hydrogen) (2) alkyl, (3) perfluoroal kyl, (4) halo, 15 (5) hal oal kyl,
(6) al koxy, (7) hydroxy) (8) hydrogyal kyl, (9) al koxyal kyl, 20 and ( 10)
nitro; Yl is selected fromthe gro/@ c&rilsi sting of (1) a coval ent bond) 25
(2) -0, (3) alkylene of two to HQurycagbon atons, (4) piperidineneyl) (5)

al kenyl ene of two carbon atonB Ik)m,y‘PeneRE)f two carbon atons, 30 (7)
-S02-, and (8) -C(O-; Ar is gefe 3 grQup consisting of 35 ( 1)
phenyl , (2) pyridyl, | L7
R3 X F 1,Ar
R Y
5 @,

or a pharmaceutically acceptable salt or prodrug thereof, wherein
W! is selected from the group consisting of
(1)-0-,
(2) -CH,0-,
10 and
(3) -CHaz~;
wherein each group is drawn with its left-hand end being the end which attaches to the
carbon containing R' and R? and its right-hand end being the end which attaches to the
carbon containing R’ and R®,
15
X is selected from the group consisting of
(1) -O-,
and
2) -N(R7)-, wherein R’ is selected from the group consisting of
20 (a) hydrogen,
(b) alkyl,
(c) -SO,-alkyl,
and
(d) alkanoyl;
25
R! and R? are independently selected from the group consisting of
(1) hydrogen,
(2) alkyl,
and
30 (3) hydroxyalkyl;

R’ and R* are independently selected from the group consisting of



-3° WD 00/44 139 (3) pyrazinyl, (4) pyndazinyl, (5) furyl, thienyl, 5

" (7) isoxazolyl) (8) oxazolyl) (9) thiazolyl, and PCT/ US00/ c%tza %02[]0%
i sothiazolyl, 10 wherein ( 1 )-( 10) can be optionally subs ute

one) two, wOOW‘lé@ substituents independently sel ected f r omRGTEV

consisting of (a) alkyl, (b) alkoxy, wherein the al koxy can be opt| onal ly
substituted with al koxy, (c) -(al kyl ene)-CO2R8, wherein R8 is either
hydrogen or &likydroges (d) - (al kyl ene)-NRORtc, wherein RO and R10 are

i ndependent | y,gel ected fromthe group consisting of (i) alkyl, (ii) phenyl,
and 20 (iii )Sﬁhfnil al kyl, wherein for (ii) and (iii), the phenyl and the
phenyl part aiky, phenyl al kyl can be optionally substituted with one or
two substibuents independently selected fromthe group consisting of halo

and al koxyl\/)(agéllgltﬁm%h% f.re%vl%%(f) cyano, (g) cyanoal kyl, {h) halo, (i)

hal oal kyl dro roxyal kyl') (1) thioal koxy, (m
t hi oal koxyet kyl , (n) phenyl al koxy, (o) phenoxy, 35 (p) phenoxyal kyl, (Q)

(het er ocyCR&RAXR? taken M@rQ&MMVé&B@JM@QJ t@%@é& they ax@)xﬁraﬁfegggd?}(xa oxyal kyl,

(s) perfl uoroal kyl, (t) perFl uoroal koxy, (u) sulfinylalk
sul fonyl al & IKXA\% ~~ , wherein Ais selected fromthe group consisting
of -CH2-, -CHZO and -0, and B 1 is selected fromthe group consisting of

“AO- g ndRs G ROu%) ihdepé?ldﬂ%? $&bded from the group consisting of

(1) hydrogen,
(2) alkyl,
(3) perfluoroalkyl,
(4) halo,

15 (5) haloalkyl,
(6) alkoxy,
(7) hydroxy,
(8) hydroxyaikyl,
(9) alkoxyalkyl,

20 and
(10) nitro;

Y! is selected from the group consisting of
(1) a covalent bond,
25 (2) -O-,
(3) alkylene of two to four carbon atoms,
(4) piperidineneyl,
(5) alkenylene of two carbon atoms,
(6) alkynylene of two carbon atoms,
30 (7) -SOy-,
and
(8) -C(0)-;

Ar is selected from the group consisting of
35 (1) phenyl,
(2) pyridyl,



. R is either hydrogen or alkyl, and v is 1-3, and 10 (x) -N(R2)SO2R11,
wherein R11 is selected fromthe group consisting of (i) h?o?qg@t_ 2003

al kyl, and (iii} -N(R8)(R12), wherein R12 is hydrogen or alkyl, 15 wherein
for (g) awlo@o34732 he heterocycle part of the (heterocycle) oBETAHRINHES
(heterocycl e) oxyal kyl are selected fromthe group consisting of (i)
pyridyl) (ii) pyrazinyl, (iii} pyridazinyl, 20 (iv) furyl, (v) thienyl,
(vi) isoxaz@hyrazimyl,i ) oxazolyl, (viii) thiazoloyl) 25 and (iXx)

i sot hi azol yg) S,Hg rein for (q) and (r), the heterocycle part of the

(het erocycl ) y and the (heterocycle)oxyal kyl can be optionally

substi t ut ed(ifetylone or two substituents independently selected fromthe
group consi gitgen@f 30 (i) alkyl) (ii) alkoxy, (iii) perfluoroalkyl, (iv)
hal o, (v) C}a/ﬁno, 3? l(vi ) cyanoal kyl, -5 WO 00/ 44739 PCT/ US00/ 02038 (vii)
hal oal Ryl , and%879'Y) al kanoyl, and 5 wherein for (o) and (p)) the phenyl
pan of the eraeoyyland t he phenoxyal kyl can be optionally substituted with
one or two l?@xi tlﬂents i ndependently sel ected fromthe group consisting of
{i) alkyl, fdlii \ bxy, 10 (iii) perfluoroalkyl) (iv) halo, (v) cyano) (vi)
cyanoal kyl ,a4d/i i) hal oal kyi) 15 and (viii) al kanoyl. Preferred conpounds of
t he anen%g@)gggi&ggﬁp wherein both X and W 01(‘j forﬂul al are oi(ygen. I'n
anot her enbodi ment, the esent jnvention provides pharnmaceutical 20
conpodfti on%’g%i"c(ﬂ)'&%?rré"eq’émf‘ﬁh)‘é U’t”i“’ifia‘p‘lﬂyo’é‘?’f‘%@tqrﬁ@eﬁﬁ’ﬁﬁﬁf“&‘ﬁ conpound
of fornmula | indepeaddntlyatiectad fiohtha godvardvasietivig sfal | y acceptable carrier. In
yet another e Qﬁ&ment) the present invention provides a nethod of
inhibiting matfi X" netall oproteinases in a mammal in recogni zed need of such
treat ment conf® ri§pxyy vgrrimihetaliaxy$an be ppiéonatpnsabstiautedwith gy cal | y
effective anoqépi(algg,lege)qgmyﬂymegtn RO{Bihar ;%@,(ggcn%tamyh’ed Description of the

| nventlsl on (d) -(alkylene)-NRgRlo, wherein R9 and RIo are independently selected from the
group consisting of
(i) alkyl,
(i) phenyl,
and
20 (i11) phenylalkyl,
wherein for (i1) and (i11), the phenyl and the phenyl part of the phenylalkyl can be
optionally substituted with one or two substituents indcbendcntly selected from
the group consisting of halo and alkoxy,
(e) alkoxyalkyl,
25 (f) cyano,
(g) cyanoalkyl,
(h) halo,
(i) haloalkyl,
(3) hydroxy,
30 (k) hydroxyalkyl,
(1) thioalkoxy,
(m) thioalkoxyalkyl,
(n) phenylalkoxy,
(o) phenoxy,
35 (p) phenoxyalkyl,
(q) (heterocycle)oxy,



As ‘used throughout this specification and the appended cl ains, the

" following terns have the neanings specified: 30 The term Qa?kgi@ﬁ%/lzm]&s
used herein, represents an al kyl group attached to the parent nol ecul ar

noi ety t hwauepdz3ocar bonyl group. The term "al kenyl ene, " as RSEHSHAREEN)

represents a divalent group derived froma straight or branched chain

hydr ocar bon contai ning at | east one double bond. The term "al koxy," as used

herei n) repr egetietrenycleddyhlikyh oup attached to the parent 35 nol ecul ar

noi ety thr ougg)?&ﬂggwwl‘atom The al koxy groups of this invention can be

optionally substituted, "-6 2 2J UL Z003 WD 00144739 PCTI US00102038 The

t erm " al koxyaftkgariluorgalkg¥vy herein, represents an al koxy group attached to

the parent notgeulfiaylali@i,ety through an al kyl ene group. The term"al kyl," as

used herein, {2Er Se?ﬁt{ ja saturat ed straight or branched chai n hydrocarbon

radi cal. The Y% t_/‘i(:é' g‘fEne," as used herein, represents a saturated

di val ent hydroca n group derived froma straight or branched chain

sat ur at ed hydroc?[r]bb'n by the renoval of two hydrogen atonms. The term

al kynyl ene, SedyRelfl Qs LFRIBTRI el ArSiilin SOV, 020RYBd,1J OM 2

S -
straight or b&“?nchedf,c arn h ocar bon corft ar'ni ng at 2 ‘one “tripl e bond.
10 The term "&ratisl B issclgated ey e groupeppsgmg:of -CEN- anthd (R Ne “cyhereial kyl | "

as used her ei ) jslepREEHRAIEn dr eI andy @Up3at t ached to the parent nolecul ar
moi ety through an al kyl group. The term “halo," as used herein, represents

-F, -d, -Br)®nd -|. THE term"qgl oal kyl ," as used herein, represents an

al kyl 1gr oup s(lxbsl‘tlngbs@gR ywitareih RL5 ig safectetfromethe@rodpaonsibidggefen at ons. The

term™ heterocyc()eh y O?g used herein, represents a five-, six-, or
seven-nmenbered T ntaining one) two, or three heteroatons independently
sel.ected from t(héalgvbup consi sting of nitrogen) oxygen, and sulfur. The
five-nmenbered rgnag has zero to two doubl e bonds and the six- and

seven- menber ed fr.i,n B, zero.tqithree doubl onds. The 20 heterocycle
groups of this Wv'g’i%%% X eﬁeéng‘pt’iscpﬂgfqgﬁ“ gﬂ‘ﬁlﬂitut ed. The term
"(het &5 ocycl eyieryin'foal)) ascd), hier ledterocyobppasefiths (hatehatyele mxy @hé tlgr oup at t ached

to the parent @étg&%&?é)ﬁgg%@])ﬁré&ﬁ%&&% ¢ S%glgé]f(ﬁ%{gg%ggge (het erocycl e) oxy

groups of this inven be optionally he term

"(het erocycl e) dkymaridyl . " as used herein) represents a (heterocycle)oxy 25
group attached (;p :{;‘Jagnp@r ent nol ecul ar noiety through an al kyl group. The
(het erocycl e) OXﬁ%P %lﬁ?ﬁr ups of this invention can be optionally
substituted. THEU®Y Wadroxy," as used herein, represents -OH The term
"hydr exyal kyl , "(ivvduryed herein) represents a hydroxy group attached to

(v) thienyl,
(vi) isoxazolyl,
(vii) oxazolyl,
(viii) thiazoloyl,
25 and
(ix) isothiazolyl,
and wherein for (q) and (r), the heterocycle part of the (heterocycle)oxy and the
(heterocycle)oxyalkyl can be optionally substituted with one or two substituents
independently selected from the group consisting of
30 (1) alkyl,
(ii) alkoxy,
(iii) perfluoroalkyl,
(iv) halo,
(v) cyano,
35 (vi) cyanoalkyl,



~the parent nolecular noiety through an alkyl group. 30 The term"nitro," as
used herein, represents -NO2. The term "oxo," as used here r S
(=O . The term "perfluoroal koxy," as used herein) represen?gzajm %ﬂg
perfl uor oawgl gspup attached to the parent nol ecul ar noi et ypdFriSooaRosn
oxygen atom e term"perfluoroal kyl," as used herein, represents an al kyl
group wherein each 35 hydrogen radical bound to the al kyl group has been
repl aced by a fl gori dg} h(agi cal. The term "pharmaceutically acceptable
prodrug, " as used'H&P&Ylr epresents those prodrugs of the conpounds of the
present inventioandhich are, within the scope of sound WO 00/ 44739

PCT/ US00/ 02038 rrg‘th:%k doydgnent, suitable for use in contact with the

ti ssues of humans ah ?o r aninmals with undue toxicity, irritation,
allergic respod8®, and the |ike, comensurate with a reasonable

benefit/srisk raihefin BRdo)RIUESY, teepHeayl gaRek thei phbRIGEMdUBEphcddx WMEkY] ca§ bt he
zwitterionic forns \A@er oss|{ble, of the 1(:Eo.rrl‘e)eounda of d?hfgs Lﬁnvsgtlon. The .
t er m " phar maceut PRIGHE yélgbcsgf}?%d)wgﬁgﬁ? Pr WO UG SR RERCHL Y PP EE AL g t s

whi ch are) wit hi thetgreupsermpisting oSound nedi cal judgnent, suitable for use in
contact with the i? ;ﬁ?pes of humans and | ower animals w t hout undue
toxicity, irri tagu on; 'allergic response and the |ike and are comensurate
with a reasonabl EDB&EYit/risk ratio. The salts can be prepared in situ
during jphe final (jiiﬁ?&rﬂhd}l@mkwd purification of the conpounds of the 10

i nvention or separ |y by reacting the free base group with a suitable
organi ¢ aci d. Reg?'ﬁ}éag?rt ative acid addition salts include acetate, adipate,
al gi nate, ascorbét)eyamspartate, benzenesul fonate, benzoate) bisulfate,

bor at e, butyratevci))cqm@@at e) canphersul fonate, citrate,

cycl opent anepr opf onat e 1'gl uconat e, dodecyl sul fate, ethanesul fonate,
funarate, gl ucoheiy) balaelkyl, gl ycer ophosphat e, hemi sul fate, heptonate,
hexanogke) hydroffgom de, 15 hydrochl oride, hydroi odi de,

2- hydr oxy- et hane(sul.f nate, | actobionate, |actate, laurate) lauryl sulfate)
mal at e, mal eat e, Vi) %1,‘ met hanesul f onat e, 2-napht hal enesul f?nat e,

ni coti nate) nit Patferredo¢aapiompdoafahaieentpsl are thatewhgraimadtie X pecWi obfoerhula
persul f at e’Iat?éoJ]ﬁgé(rl propi onate, phosphate, picrate) pival ate, propionate,
stearate, succindie, sulfate, tartrate, thiocyanate, toluenesulfonate,
trifluoroacet at & anpibpreahodiresnt.the plegansinyantios papidesrhapmageuiieal

Repr esept atbMBoatidal whibh cathiiddel atBer@pdutibaliBdffekti GePdrhSurit b€ EMﬂFmﬁﬂdif%Bmula I
l'ithium potassi.um calciu magnes) um and, .the like) as well as nontoxic
ammoni um  HUSQBPIAH]R ‘ﬁmﬁ%mac%ﬁﬁa%‘ﬁﬁp[&% FYHET i ncl udi ng, but not
limted to amopiln yenantetr eneddimentyio prasent idvehtiareprioyidesmmrethod of itibigingm ne)

di met hyl am_ne.. i T T N TR N VA To Y. ] t ke, 25
The term n%%g%%%{aﬂgg@é&@e&dp %earxrgl n, Plépr%'reg grﬂzg %S%Gp({gg%wé%a?@grg cgﬁp gﬂ(s:ﬁgd to

t he par ent 2@BIBEENNE 1oths memmah p thegaperiicadly plfectivanptountdlea ¢aRasRgG of fasmyda of
this inyention can be optionally substituted. The term "phenoxyal kyl," as
used herein, represents a phenoxy goup attached to the parent nol ecul ar

noi ety through an al kyl group. The phenoxyal kyl groups of this 30 invention
are optionally substituted. DeuileéDescriptiomof the knyentién as used herei n,
represents a_ PhagiledhlihiBaBLi bl SnPE hlenibl EGitha ind Bl GhheHBAUON
an al koxy group. The term "phenylal kyl,"™ as us cf herein, represents a
phenyl gro b"%‘gﬁa“t?ﬁ’é‘&gﬁpef’rf’@dbarent mol ecul ar noi ety through an al kyl

group. 3ghe phenyThatetil "alkafthds 20usddhetein, TemBienRanddkyd gfovpeat@piddadded y _
substituted, The Lenm i, gr&@u{gx h as buseld erein, represents conpounds which
are rapidl yarteptalﬁglfe‘élf Ao WS taoca‘f)gptg,rﬁmlépmrpounds defi ned above) such as)
by hydrol ysis i Théteomd'alkegylene,2ausgd teein2@pRsen @6k vialetd griapde8adiroR088 The
term "sul fi ! [ r s S < t

Ft%lﬁkht"or %?an‘dﬁ&ficlﬁg'{ lg;:dr?scaﬂ'l?d?i c%ﬁt‘%ﬂﬁ@ at %)?(nel dHiBleltond!

"sul finyla , -~ as used represents an a group attached to the
The term "alkoxy," as used herein, represents an alkyl group attached to the parent

of thé

35  molecular moiety through an oxygen atom. The alkoxy groups of this invention can be
optionally substituted.



parent nol ecul ar noiety through a sulfi nyI group. The term "sul fonyl," as
used herein, represents -SO'-. The term "sul fonyl al kyl, ?s agﬂym
represents an al kyl group attached to the parent nol ecul a AD ugh a
sul fonyl gw@Mdaatdee term "thioal koxy," as used herein, represamsooanossl Kyl
group attached to the parent nolecular noiety through a sulfur atom The
term "thi oal koxyal kyl ," as used herein, represents a thioal koxy group
attached 1o to fi €

oLt ached 10, €0, SHEwBAr AR IBL Rl Bk erhEAUR BB o810 e
asynmet r i cp%ﬁntéﬁ‘i’lﬁ%lar@é‘?ﬁ%r‘%roﬁg}ea‘b"r”@@@m grothese conpounds are desi gnat ed by
the symbols "R Tmtenﬁ"alkytemndw&raﬁ epRs@ed s@utaRl seiighf ortsched URAh S
around therMcgl ra}H) car.hbgn atom The present invention contenpl ates various
st ereoi so es thereof. 15 Stereoisoners include enantionmers and
di ast ereoners, ’ﬁmjtermxalknylew ‘ofs wspdieremmepsesents g sashedabvaiers hadmcdwhgnat ed
(RS). | ndi %ﬁﬂo?ﬁﬁénﬁatdef t%r%faneemufﬁdsw{mabpfdreéa?é&m BYERbLA R TRy, De
prepared s eti cal comerci al Iy aval G starti eriral’s which
contain as%ﬁtdﬁ’&?“@m%ﬂm raI centers or by preparation of racemc m Xt ures

foll owed by r ES’DIhthEhﬂﬁalkﬁiy'lenkﬂ&%sddmefd‘l@&Spr@§enfsrdjdlﬂzﬂém g$dfdd derivedifRgn ar't .

Th hod h f
it ur e of e Bgried b8 nefroPhboltiiRrine o Cadbnt MmERORE T he rosul ti ng
m xtur @ of di asTlereonteysndy as eedhsteal, képzesentsiCr  chr omat ogr aphy and
[ beration of tHe @nh EabalIRULE GG, LRI i bl AL Hadhed (el I ECt

separation of t mxt opt i cal enant omers on rona ograph| c
col ums. Iw%é@ﬂlméﬂq}\ﬁtt’ rﬁ\é&hrﬁ?c% ¥®.rauPeat nent and phar nmaceut i cal

conposi tions OfTﬁef't@rrﬂﬁldldl‘f/@d’lﬁdcﬂhercinhﬁepﬁ&gﬁl@@dsl ceﬂab@-ladm ni stered al one
or in conbinatian wtk lﬂf ..rratrnBFrreta opr ot ei elnhlgsétln‘g agents.
When using the @?ﬁfﬁ% Hhe a8 Bredinpiem. FeRsy B‘é&f’l 5’5?“8151‘1 el bYJRS | evel
for any pamto, tiudzalorfmrrhaingcmatbms depend upon factors such as the disorder
bei ng treated apg ¢ EHE"&%SEMJ" zRfusécPﬁerQhS fé?éms&ﬁ@aa& '%}gé@eﬁfmén@&red

particul ar_ conpound used specific conposifion %/ he age, body
wei ght, gePRE HNHREAE ORE: tp, %’é‘&rec hsterogipms 1 pﬁrhﬂém;%ﬁqleﬁﬁd TpRahe EReBPof

adm ni str addn@ilmng bfenifrogen Co0fge AU BhlfirT The eme xﬁdﬁﬁ)ef@trﬁ;gq{as exeetwedo@blet he

d tl t t d nmbi nat
ComOUN PN e e LS L R e DB, g
adni ni 2t erheterocysld grougsant ¢lnis @rvantion Caoé’pmphmailllwul(&max;ed sprays), rectally,
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1. The gr aérfpotthd used; the specific composition employed; the age, body weight, general health,
30  sex, and diet of the patient; the time of administration; the route of administration; the rate

of excretion of the compound employed; the duration of treatment; and drugs used in
combination with or coincidently with the compound used. The compounds can be
administered orally, parenterally, osmotically (nasal sprays), rectally, vaginally, or
topically in unit dosage formulations containing carriers, adjuvants, diluents, vehicles, or
35  combinations thereof. The term "parenteral" includes infusion as well as subcutaneous,

intravenous, intramuscular, and intrasternal injection.



R~ R3, Ra, R, and R6 are defined above. It will be readily apparent to

one of ordinary skill in the art that the conpounds define b
synt hesi zed by substitution of the appropriate reactants a?d? ‘ggﬁt ﬁqg)t he

synt heses \%BQ)WZM Aglow. Schene 1 OR5 z R~ OR O O O Rs \\ pPOrassk/62038 R
\\S/ Rs V\Y~~~OCHS W~Ar RB~ X R3 X~/ ~Ar YRa R4 Y (1) (2) RS
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convert ed tbégc‘?}@ wefhdlsspﬁﬁmfgowﬁﬁma qrg)lsnspdms é%ﬁnﬁ%rﬂfhevwwablas@eﬁamuoomd by
condensat i @fn Wb Iae @@mmscmmﬁwrmpan&aa in RNBREASENRbRELY EARSSH shel ncl ude

butyllith but vyl |.i t hi
7 Chi um i PRGBS TG Sl b outd S5 AT ek s i Plited one
i ncl udes THRjondglténdesatifigeendes|faene; dsragka aeddic ocdnandtfined oils lneshessf . The

reaction temn oS didRRkiges100 C to 30 C and depends on the nethod
chosen. React I%gﬁt:%ifcﬁeég a1 g@ cs cally 0.5 to 8 hours. In a preferred

embodi ment, conpéeiRbigry ctfog of penBra]ly Achunigiersd Qorapqungip 6t be prolonged by
slowing their absorption. One way to slow the absorption of a particular compound is

adminstering injectable depot forms comprising suspensions of crystalline, amorphous, or
10  otherwise water-insoluble forms of the compound. The rate of absorption of the
compound is dependent on its rate of dissolution which is, in turn, dependent on its
physical state. Another way to slow absorption of a particular compound is administering
injectable depot forms comprising the compound as an oleaginous solution or suspension.
Yet another way to slow absorption of a particular compound is administering injectable
15  depot forms comprising microcapsule matrices of the compound trapped within liposomes,
microemulsions, or biodegradable polymers such as polylactide-polyglycolide,
polyorthoesters or polyanhydrides. Depending on the ratio of drug to polymer and the
composition of the polymer, the rate of drug release can be controlled.
Transdermal patches can also provide controlled delivery of the compounds. The
20  rate of absorption can be slowed by using rate controlling membranes or by trapping the
compound within a polymer matrix or gel. Conversely, absorption enhancers can be used
to increase absorption.
Solid dosage forms for oral administration include capsules, tablets, pills, powders,
and granules. In these solid dosage forms, the active compound can optionally comprise
25 diluents such as sucrose, lactose, starch, talc, silicic acid, aluminum hydroxide, calcium
silicates, polyamide powder, tableting lubricants, and tableting aids such as magnesium
stearate or microcrystalline cellulose. Capsules, tablets and pills can also comprise
buffering agents, and tablets and pills can be prepared with enteric coatings or other
release-controlling coatings. Powders and sprays can also contain excipients such as talc,
30 silicic acid, aluminum hydroxide, calcium silicate, polyamide powder, or mixtures
thereof. Sprays can additionally contain customary propellants such as
chlorofluorohydrocarbons or substitutes therefor,
Liquid dosage forms for oral administration include emulsions, microemulsions,
solutions, suspensions, syrups, and elixirs comprising inert diluents such as water. These
35 compositions can also comprise adjuvants such as wetting, emulsifying, suspending,
sweetening, flavoring, and perfuming agents.
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(1.5 L) wagrihestbmethoRy)pRéhokywhenydsulforgd)ertyiydrosy)forimamided hours. The
m xture was cooled to roomtenperature, filtered through a glass wool plug

with MIBE, and concentrated. The concentrate was diluted with water ( 1 L))
and cooled to 0 C The resulting precipitate was collected by filtration,
washed with water) and dried under vacuumat 50 C. Recrystallization from
MIBE/ hexanes provided the desired product. 25 np: 71.5-72 C. Exanple 1B

1- ((4R) - 2, 2-di net hvl - 1. 3-di oxol an-4-yl }t12- ((4-(4
(trifluoromethoxy)phenox~)phenyl)sul fonyl ) et hanone 30 A sol ution of

4-(4' -trifluoronethoxyphenoxy)phenyl nethyl sulfone (36.6 g, 0.11



nmol) in THF (600 nm.) at -78 C was treated with n-butyllithium (2.5Min
hexanes, 48.0 rnL, 0.12 nol) over 5 mnutes and stirred for_1 h [. 66§
solution was transferred by cannula to a -78 C sol ution of Mhﬁﬂ 2

(4R) - 2, 2- dwwg%l,sgl, 3-di oxol ane- 4-carboxyl ate (19.6 g, 0.12 peetsdon2didh
(400 nL) over 30 mnutes, stirred for 3 hours, treated with 1M 35 H2S04 (75
m.), and warned to 0O C. The aqueous phase was extracted with MIBE {500 nlL),

and t he conbj r.gani i ine, dried
(Naz500) - Ay Fio kg 2l B B o) OB e BN BB RIS T Ca ool
(100 g)) tH@lfb@aomﬁboxymenowmhejwmufozmﬁmrgb| 44739 PCT/ LJ500/ 02038
washed wit f@lMﬁﬁASﬁQQ-&ihﬁtHyﬂl&w-&ibMarSMgwti-qa-(wS concentrated to 115 the

ong~nal volu treated. wt exanes 0 and cooled to room

t enper at ur &Y PPELY Hhﬁwlng%qyaeﬁg{@‘&W%?@#ed by filtration, washed
\(Nit)h NZEEIQmé&)ahé(si;@aatmbrdﬁmdox_\gimtmwfrglhd-(dﬂh&i?f,bdimbydulqi-dxcﬁoma;cl-B0-81 C
cc) p+49. : anpl e .
{4S) -2, 2- diy#éﬁ’ﬁg?’-ldi‘-’&j@?@‘f(}4-_(4-(t ri fluoromet hoxy) phenoxv) ~henyl ) sul f onv

| ) et henvl ) (4SRBL-{H8Xk8i2atimetyl-Asdiexdast-oh-Bf(4#4ampl e 1B (37.3 g, 81 mml) in
et hanol (Z%mxb}on@émﬁ%ehdgmhﬂwfsnmw fabefoMdathi@di um borohydri de (
1.40 g, 37 LoStirred 3 n‘inue,&;é ted dropwse with acetic acid
(1 nL), ané{%gir%(éﬁl’%&f‘é@.cmfﬁiﬁé ﬂ&?ﬂ%éﬁ"@‘ gg'parti ti oned between et hyl
acet at eo anchenstighiehoay)phénydsudfapsbetbylftydsay)fesnamigbied sequentially with I M
NaHC03) wat,e QSZ_QQ lg)i_ -dirﬁé’tf\ﬁq §Pﬁ\) @84_)“ Uaggpl filtered. The 15 sol ution was
passed throﬁ(g(h pg o??sl i ca ge f '6 . usi ng 3: 2/ hexanes: et hyl acetate,
concent r at é@,rmy@wdgw)wo?q%@s%m )y dotirpromethybat.abiphentylt ri et hyl ani ne
(31.1 i, -1@E)-1,3ch 25h-4-91)2-(4-and treated with net hanesul fonyl
chloride (8.Q n_, 103 I ver 40 m'r]ute he 'xtur_g was stirred for 15
m nut es, 8‘%&%%@%&?%@%‘% }CWYZ@YJ;B?‘Y OrHHYe, washed

sequentis al Wy((@6)-D-((s) X, 2-dihMtiyTi 1, 3-diakalan-44y1)-NaHCO03, water, 20 and bri ne,
dried (Na~ j I necent urified by flash colum
chr omat ogr ﬁé}l&lﬁ’ﬂg?{){)%@%ogﬁ%yl s‘itaﬁodg'ggc g?éﬁge@iﬁgﬁwh&%é‘?lggﬂwl’, acetate. The
purified coOiDenf(fara2whimengkt.ysiieqolanepl)2E#(4MBEl hexanes to provide the

cé)e(;i rleg p; gfwfota éyago;ay)%neﬁgwﬁgyl)fdlmﬁygértﬂymgyamf&ny'f@ﬁﬂﬁﬁz i?ie, Zp: 67-71 C. 25
S ) -4- - |- X -2 - .

~tr irr1PI uor oﬁ&%&d??’b’%é' %B?Wy %Wﬁ#gﬁgr%{@?mﬁ g’ﬁf’gi'ﬁ?ﬁg’@i‘ﬁmﬂ-‘%}%}b‘l(g’koi ane

and 3024 4Sj4-&riflpdid)nethoki)phenoxy)phenyl)sulfonyl)-D-threo-pentitol,

d~r ox- yam - 2- - | x~phen

1) sul fgn~epgé,ir9§y-(gl,(éz18|€(%E'L{[f]layﬁrg{%éjgh%?jéﬁgﬁg\&soIOt_Jti on of Exanple 1C {28.6

g) 64.3 mtriflupsenptioxyipbengny)phgnylsgBomy Degy Dfarsgmede. wi t h 50% aqueous

hydr oxyl an},ymg%ﬁ(fR)gl_(@g&téﬁmyam-mﬁ@g-z.gmfpc over 4 hours, and

concentrat ed oncentr at E, washed with water and

e was,, di.ssol ved.in Ml
brine, 35 §Pﬂgar0 fn%yﬁ'fhé?éef,“lf%’?@eg’d E%H’FF&"F%. The concentrate was
recr ystal | hydrdx ¥(€ ) IMIBE}-hémathgbulfonyhppvolainyd)-2i(¢d-(4-e of two di ast er eoners,

L A o il 0,007

PCT/ US00/ 0 cQ phy “on I ca gel using
70: 30/ hexahidros (ARSak (fSk dore Iy eXalidin o a4t dd pr oduct s.

(trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethyl)formamide,
hydroxy((1RS)-1-((4S)-3-methyl-2-ox0-1,3-0xazolidin-4-yl)-2-((4-(4-
30  (trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethyl)formamide,
and
1,2-dideoxy-2-(formyl(hydroxy)amino)-3,4-O-(1-methylethylidene)-1-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonyl)-L-threo-pentitol.
A more preferred compound for the practice of the instant invention is
35  (1S)-1-((4S)-2,2-dimethyl-1,3-dioxolan-4-y1)-2-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethyl(hydroxy)formamide.
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. Example 1 F 5 ( 1 5)-1-((49)-7.2-dinmethvl-1,3-dioxol an-4-v()-2- (
(trifluoronethox~phenoxy) phenyl ) sul fonvl) et hyI ~ydr ox~f or ma@ e of
) at 75 C

2,2,2-trifluoroethanol (500 nL) and forrruc acid (95-97%, 114
was stirregofatsB® hours, then distilled (64-66 C) to provi aeT/USOO/ozoss
2,2,2-trifluoroethyl formate (TFE-F reagent) as an 8.9M solution. 10 '"H NMR
(300 MHz, CDCA 3): 8 4.55 (g, 2H), 8.12 (s, 1H). A solution of Exanple 1D

(21.6 g, 45.2 rrm)l) in MIBE (26 ioMa8 Biol @chw'v;th TFE-F reagent (8.9M
and sl owy cool ed

50 nmL, 443 mol) ted reflux
to room tenper atWee? hﬁ'ﬁt CQPRogs © tg’ﬁl"&fn%” & @a%e@%@rprg%ﬁ i ng
precipitat enmhﬂoxswdsdcmeam:lb@ by metisuaing arhibiviars hechitimddbetol dorHdbifinasa A, dr i ed

to provide r c 2.14,
o 7y v 3%”51’*@% & C%E%?és ﬂﬁmﬂlﬁ/ﬁ’ %@%%%eiﬁﬁabwééw B 1507 (s
1.2H)) BP.23yehas nﬁo%e@c seafchy e CFZX’,PF ’(5§55ai£° )[5 8138‘21“6 ©fag. 6H, J=7.5
Hz), 3.59- mlﬁes@éﬂt sﬂbsirbf)e in 350 a.L‘boﬂLﬁle(lﬁ’h makbofludr pite(eb defiribEll irZStidic8 1990"2)

Jo's 1) Prebied Bncaiionts Suggk%%)"e%ﬂ“%“%ﬁg‘ "o b EpaNTelp 1 oo

(s, 4.4 H);indwmased 3czdmddandftbxs 1Tt dda sNOBHEEd Eingsof-88x (MoleduldODeNces3. 77; S,
g) 3‘11 ( '(:2%;‘491 gésgé}g ngﬁaﬁc ﬁclihcr‘&cézﬁgS Nm gm7£’85 rﬁn) 6rh%?fate§§f EPéEJE@k Bt %e(sul}strate
oxol an- ¥- y|by- @la(u@ase(aert e Prasenas A5 APRSRSE) YHetibikgry preaRsasyEdiin 8 4RIminassay at

r~ydr oxy) f %iméﬂt@@naaa@uﬁew&qomm@mhm LRBANEIMSD &b B %Meut afiGhEeeanpl e

H R (000kene BRABTERRS aasw%ﬁ(fﬁ%%ﬁﬁf%%%ﬁf i Tomapaet ™ ™

1.5H), 1.23ndd0 mma)qlz)swsmhds dlgo sayl fa dflkpion dftﬁ@e@ymemrﬂwpbm ghheHz) ,
7.19-7.30

0.5H). 9.7 etr)lé@ of %e%gméganzd(%}[kag]'@hoziqbwaw inf Tﬁ:ﬁez z%% gl%lra %(IV:%) t§n SF3
C) 49.90; #pglnf@stlow chrl%ftm*am@at%ﬂmc tg-condrop is. the loza%tbm ofﬂse 2 2
UL 2003 V\Qﬂqgﬂt&%a&na@éﬂgsom 02035 Example 3

(IR -1-((4R7-7?, 2-di met hyl - 1. 3-di oxol an-4-yl)-2-((4-~(trifluoronmethoxy)pheno
x~ henyl ) sul fonyl ) et hyl (hydroxy)fornmam de 5 Exanpl es 3A and 3B

(4R) - 4- ((1R) - | - (h~oxyamni no) - 2- ( (T4bled: MIvIP$2 Inbibitivet hox~phenoxy) phenyl ) sul f on
| ~h~I)-2.2-di net hyl - [, 3-di.oxol ane and (4S ) - S )-1-1
hXdr oxyani no) - 2- ( ( 4- 4y gERampe Te3d @by

I trifluoronmethoxv)nhgnoxv~phen~) sul ffonvl ) et hyl )9.2, 2-di net hvl | 1. 3- di oxol ane
The desired product E/as prepg'i\red by [substitutl né;BmathyI

a4 EaH l‘\f\)()lL’)fI‘\ f
~OXOT—tric—r oOX

(4S) - 2, 2- di net hyl - ot

(4R) - 2, 2-di net hyI -I ' B- di oxolane- 4 car boxyl ate |m5ExarrpI es | AtIE. M5 (ESI)

Mz 506 (M-H) +; NI\/R(GI!S)O DIVISOd6) &21(3 T.5H), 1.23 (s,
|.SH), 1.26 (s, 130 154y AQ LH) —3-60{3.75 (M) 2H),
3.9-4.1 (m 2.5H) 4 5-4.6 qm 0.5H)) 7.2-7.3 (g 4H). 7.48 [d, 2H, J=8.7
Hz), 7.81 (s, 0.5H))[7-85-7.95 (m 2H)) 8.1I3 (S, U.5H), 9.63|(br s, 0.5H))
10.0 (br s, 0.5H); Apal _Callffd for |C7i HaaFs C_49.90: H 4.38: N
2.77. Found: C, 49.9(; H 4481; N, 0.3

17 0.6

20 1.4

21 0.9

20 Synthetic Methods

Abbreviations which have been used in the descriptions of the schemes and the
examples that follow are: DMSO for dimethylsulfoxide; MTBE for methy! tert-butyl ether,
THEF for tetrahydrofuran, and DMF for N,N-dimethylformamide.
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20 2.66. Example 3C (1R7-1-(i
4R) - 2. 2-di net hyl - 1. 3-di oxol an-4-yl)-2-((4-(4(trifluoronet hogygpgﬁggmuen
| ) sul fonyl ) et h~ydr oxy) f ormam de 25 The desired product was prep
substi tutiyy gog)g #3pl e 3B for Exanple |E in Exanple 2. Exanpl epcirn(sob/02038
di

S)-1-((4R~ met hvl - 1, 3-di oxol an-4-vl)-2-((4-(4 30
(trifluoronethox~)phenox~phenyl)sul f on~) et h~ydroxv) f ormam de The desired

duct I
POt 12 P T R TR Bl S o
1.14 (s, 11r5<|;4)nneqxogow(hsthc iolmmv nzly:n(:§c whm@xllugra@smﬂhqdﬁbyn@wh 31e5
(M 4.5H), cdmpouhdé of iRe ifketibn cah. bé-pleparddn Tlf’d‘&om ov.ﬁ]las Edh bezﬂi%iﬁ] ardd ﬁy §vg'xe(tg] I U

E 200’3 3\0135 y&:}ﬁé@& E{Ey érgétg%) ;Eg%eS H?‘e’g age shown in Scﬁémc 1 e groups
% af BSpse

4-chl or - 4R"(R ( Adefineld atEIthl[t-vStﬂ&edlemdeI apparknyio)ori2 of ordmary

(forrryl (hy

PRI gﬁgwgﬂ@rzhnﬁat@éﬂ%dmﬁﬂuw%éf&\e& g?vebaaeq%%gg?lrfgggwo Bstion of the
pr epar ed byprsoRsiate tea@tianrgamd aensp hecypiseasshpendelay-for 4 10
trifluoromethyl phenyl boronic acid in $ehapel e 12A. Exanpl e 5B
4-chl oro-4' - (((28) 2- ((48)-2. 2-di met hyi -1, 3-di oxol an-4-vl)-2(fornyl (hydr oxy
) am no) et hyl ' ~su|fony|) , 1' - bi phenyl The desired product was p{epared by
substituti I’lgoE)éaT| e 5A forRz4 (\‘40 tr| fl uor onet hoxprh rloRy Rphen met hyl
sulfone in 6 15 ' =% S 1,20
(s) 1.5H), ”afz 15H) 230(+ .40 (m
1H), 3.62-3.78 , 15(r‘r) 2. 5H), 46a°(u)"05H vi¥), 7.58
(d, 2H, J84|—él)))7777 (m 2H), 7.89 (s, 0.§1—|) )93802(m 4H) ,
8.13 (s) 0.5H),"9.62 (bs, 0.5H). 9.97 (bs, 0.5H): 20 Andl. calcd. for
CZOH2zNO6SCl : C, 54.60; H, 5.04; N, 3.18. Found: C, 54. 4’8, H, 5.30; N,

3.13. Exanple 6

) @

10 6) )

As shown in Scheme 1, compounds of formula (1) can be converted to
compounds of formula (3) by treatment with base followed by condensation with
15 compounds of formula (2). Representative bases include n-butyllithium, tert-butyllithium,
lithium hexamethyldisilazide, and lithium diisopropylamide. Examples of solvents used in
these reactions include THF, diethyl ether, toluene, hexanes, or mixtures thereof. The
reaction temperature is about -100 °C to 30 °C and depends on the method chosen.
Reaction times are typically 0.5 to 8 hours. In a preferred embodiment, compounds of
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(o S) 1- ((4S )-2.2-di et hyl - 1. 3-di oxol an-4-vl )-2-((4- (4 25

" (trifluoronethoxy, ~phenoxv~phenyl )sul f o~l) et hyl (hydraxv)for | e
6A (1RS)-1-((4R -2 2-dieth~rl-1, 3-di oxol an-4-yl)-2-((4-(4 Wmf?ﬁ%

ltrifluoro o4@3) phenox~phenyl) sul f onyl ) et hanol 30 A sol utpemnusdookusgnpl e
A (1.0 g) 3.0 mmol) in THF (50 m_) at -78 C was treated with
nbutylllthlum(z 5Min hexanes, 1.3 nL) 3.3 mml) and stlrredfor 1.5

?%ﬂg 2T3|Ge§%|“#£ Eﬁ%dl 0X &ﬁgne %&f%gxg}gle ﬁggt(éggch% %51168% OntpoPrédsar ed

accordi ng to f@WI%@%ﬁéﬁﬂféf ﬁ@s@rf@fb%@qfhmsvﬁvlﬁé@@yo QPfftp’mU%@ in THE (10

m)) stirred forCc3mpesds oftdrﬁm@@)urttbb &&&%&i@@o”ﬁ”@ds otoRhda Byl act ed
with ethyl acetate. The, conbi nedlgeé) acts were washed w dried

(MyS04) f.t{eemawaﬁ CGHEARE P R TOSTHAN YT EsiRg agcatsige! ugﬁﬁﬁw@d first by
flash cal ummruﬂydmlmtingibaphglummum hydrale giithium trite8:-Hutdveebmeaoietdnyle, mdet ate to

hen by HoLEa g BB BODh s, agmbieh of spiyeitd bt MRE AR RN ot

as a m xt urteluere, hﬁxgggseﬂ'gg?ngqhgnolgyagthm , @mnixtures thereof. The reaction temperature
(15)-1-((4%3 at?eu? 7@|°€ttB)6b-°ZC Bndﬂdl ﬁ)cllsad?rtﬂe Wetrot-chogkn( ﬁcfaérhcfd HREOIFE HpRAYY Pheno

xy) phen 1) ~~eth é’h’@% or na Ee desired ro u wa r epar ed
by subst i t f %‘l ger(igm f ‘E?BH}SPIEP nds S ermu ?Ffé

sodi um joor mdayudd mhh snéxdm:lborom)dndt liveethandb at oot tempertatiee fa<Ld hourgtaosrodidet for
Exanpl e 1C le 10 MB (ESI) mz 534 (M+H) +; 'HNNR(300
MHz, DNBO&%‘?‘PE@%SB F%’“%R&@ 1.4-1.6 H, 3.2-3.3 (m

3.45-3.55 (m 1Hyonveremn ¢ mpppndSJQfeforrans( tm9mp®w50ﬁf0r@u§an€§) cang) )
4.5-4.6 (Mg hed7b}2tre7z¢1t1§er(trﬂlth4dﬂ) élﬁtlﬂg a ébtu?ﬂﬂe peesénct difekcesd bike. (S, 0 5H),

T a2 citbrecthise s el B pas R ihctpde gthbassufiony) g‘%ﬁmp loligatsaligifl o

51.98; 15, Shib#Ade, I\hﬂﬁorﬁ&ncﬁnbmmde and benzenesulfonyl chloride. Examples of bases
1,4.5-trid \
eth, x| i dene§§E-fL¥d- ?‘(’éff’?'ig% B“%ip it %ﬁ’oﬁiﬁ#ﬁ%) &éres?matb‘ieﬁ"lg? ud 1y
tol The désthesaresstions e uﬂaghcfb}@mp@w@yar gmsthiat:m@ndrg chlerefprm, THF, and
| sopr Olaiéltﬂy(liﬁﬂh@r LTﬂHx@Qdi@'thrﬁ&’ratﬁfbtlE'Mbout -40°C to 100 °C, and depends on the

ito
3, 4-
R e o T P T =
3. 6- 3. @0{ mcophynds of f@Bulk: (@) mpxpauee mithtmetbarfestlfahybellotitd andaaxeess 7

7 BB 5 00 mt@?f'é‘% 4"51 Petiheregy -2 o5l é“mm%fw“‘a&ns%“ o 010
Cal cd. for leoperpuREesE @pml%“fmrmou isgf-forqula (9. Found: C, 51.01: H)
4.38; N, 2.47. woxﬁpcamnb ef ﬁm&lulll (8) cah- b(elcéﬁ)er&dzo dmﬁpmmkof formBtaciopesp! an-

abs 1 oa pr UBREE ALY RYGRAPay Ekambles R SR na R e
t ri f | uasomdictX gthbe mater| cho&na,rqjlrmxmres thereof The reaction temperature is about
-78 °C to 30 °C and depends on the method chosen. Reaction times are typically 0.5 to 24
hours. In a preferred embodiment, compounds of formula (5) are treated with aqueous
hydroxylamine in THF at -35 °C and warmed to O °C over 4 hours to provide compounds
of formula (6).
30 Conversion of compounds of formula (6) to compounds of formula (7) can be
accomplished by treatment with 2,2,2-trifluoroethyl formate or formic acetic anhydride.
Examples of solvents used in these reactions includes MTBE, diethyl ether, THF,
dichloromethane, and dioxane. The reaction temperature is about 25 °C to 120 °C and
depends on the method chosen. Reaction times are typically 2 to 36 hours. In a preferred
35  embodiment, compounds of formula (6) are treated with 2,2,2-trifluorethy! formate in
MTBE at reflux for 20 hours to provide compounds of formula (7).
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35 np: 167.8-169 C, (cc)D+4.4(c 0.4) CH30H); M5 (ESI) miz 452 (MrH)+ -21
2 2 J U~ 2003 WO 00/44739 PCT/U S00/ 02038 " H NMVR (DVS O-db 9 J’Ug 390? 32
(m 6H), 3.24-3 .3 S(m 1 H, 3.58-3.70 (m 2H), 3.7 8 (s, 32—{)

(m 2.5H), 0.5H) J=8.1 Hz), 7.00-7.14 (m 6H), 7. 84

J=13.3, 2. 1“@9""“‘%5989 (s, 0.5H). 8.13 (s, 0.5H), 9.64 (s, 'ﬁf?%i%‘%g?s
0.5H); Anal. Calcd. for CztHzSNOYS: C, 55.87; H) 5.58; N, 3 10. Found: C,
55.72; H 5.59; N, 2.96. Exanmple_ 9 (1S)-2- (4 (4- chl or ophenoxy) phen

| ~ul fonyl ) - 1- ( ( 48)e BSBRGRYRDERY WIH neW be slesarbrd iR FonBesHPR KPSt Rrefeamstide 10
The desi reoknwmueﬁcsmhmeﬁanmdnm tSllihﬁtlltsI ubpagoﬁﬂcemdafr@f@/hﬂ@%stér@r 4

trifl th :

uﬁéo#’”@?‘ SR X808 ol el iR Smdisiiond BfeveRfvetonds B ' BE et Vignip
3.28-3.36 (thﬁ; scoigp of yassﬂalmsm"h(lmhezfpl)lowmg@zamslea, v;ﬂsckq mclu@f:@rgfqzrreﬂ 55 (t,
(()t 5H2HJ g’ ]enlﬂ@lc_iémgntg-ﬁvﬁl 11E=fﬁlstr(’1f9thé1 fer17ed aczlcéﬁt &%5&?& mvznﬁ(;n (tsoeg%) SH), na7. 90
Cal cd. for “BHgiseokEhasshe examp aefgfor me wr@@eswlllsswon péeﬁmm prefesredg 7 H, '

214;)9 2N2 3 .sinbodixeitphed 4@ pﬂ?ex(tedito@roﬁ;dé what is behevc}i 1o be the mor?t 1lls)efur¥ and .
i di pxol an- 4.3 tr t hyl ) phenoxv~pheny
I ~ul fon 1) geac{ %n(dﬁ??o Oc%,cﬁglP%HY%éro%§§ﬁe@ﬁ&8weB L §\as prepared by

substituting 4-trifluoronethyl phenol for 4trifluoronet hoxyphenol i n Exanpl e
1. np: }41-143 C (a)p+2.0(c 0.1, CH30H); 2s M5 (APClI) mz 490 (MtH)+; "H
NVR ( Od~): 8 1.20-1.33 (m 6H), 3.35-3.41 (m 1H), 3.62-3.77 (m 2H))
3.954.15 (m 2.5H), 4.57 (t, O SH J=8 Hz), 7.27-7.35 (m 4H), 7.77-7.85
(m 2.5H)) 7.91-7.99 (m 2H), 8.13 (SEx&npl)i, 9.50-9.85 (m 1H); Anal.

Cal cd. for C2, HZZF3NO~ -dl'ﬁQethﬁ% dmkolan%Gl-Q- d:, C, 51.60; H,

4.61; N) 30 2.88. Exa =Lo

S)-1-((49)- 2, 2- di ftflngrometRoxyiphendxip ethyldpdtdxy g7

1) SU f og I~hy| ~~dr oxvl forrram de The de5| red product was prepar ed by

substituting 4-nethyl phenol for 4 35 trifluoronethoxyphenol in Exanple 1.

np: 156-158 C;, (a)p+5.0(c 0.2) CH3OHEXampe IAwp 00/ 44739
4-(4’-trifluoromethoxyphenoxy)phenyl methylsulfone

A mixture of anhydrous potassium carbonate (159.0 g, 1.15 mol), 4-

trifluoromethoxyphenol (150 mL, 1.16 mol), and 4-fluorophenyl methyl sulfone (200.0 g,
20  1.15mol) in DMSO (1.5 L) was heated to 120 °C and stirred vigorously for 18 hours. The
mixture was cooled to room temperature, filtered through a glass wool plug with MTBE,
and concentrated. The concentrate was diluted with water (1 L), and cooled to 0 °C. The
resulting precipitate was collected by filtration, washed with water, and dried under
vacuum at 50 °C. Recrystallization from MTBE/hexanes provided the desired product.
25 mp: 71.5-72 °C.

Examplc 1B

trifluoromethoxy)phenoxy)phenyhsulfonylethanone

30 A solution of 4-(4’-trifluoromethoxyphenoxy)phenyl methyl sulfone (36.6 g, 0.11
mol) in THF (600 mL) at -78 °C was treated with n-butyllithium (2.5M in hexanes, 48.0
mL, 0.12 mol) over 5 minutes and stirred for 1 hour. The solution was transferred by
cannula to a -78 °C solution of methyl (4R)-2,2-dimethyl-1,3-dioxolane-4-carboxylate
(19.6 g, 0.12 mol) in THF (400 mL) over 30 minutes, stirred for 3 hours, treated with 1M

35  HS04(75 mL), and warmed to 0 °C. The aqueous phase was extracted with MTBE (500
mL), and the combined organic phases were washed with water and brine, dried (N&SO,),
and filtered. The solution was passed through a pad of silica gel (100 g), the pad was

-16-



J UL 2003 PCT/USO0/ 02038 Ms (APCl) mlz 436 (I\/H-l)* lH NVR (DIVBOd ): S
-1.36 (m 6H), 3.21-3.31 (m 1H). 3.34 (s, 3H), 3. 393%%@@
-4.16 (m 2.5H), 4.57-4.64 (m 0.5H), 697706(m 2 d, 2H,
Hz)) Avé®olghio2H) J=9 Hz)) 7.78-7.93 (m 2.5H), 8.13 (sSpCOUSH))2038
12 (bs, 1H); 5 Anal. Calcd. for CZIH-sNO S: C, 57.92; H 5.79; N,
7 36. Found: C,57.63; H 5.81; N, 3.11;S,7.21. Exanple 12

(29) - 2phéitd)with MITBE BRI HE tdsuBlindisoNabRWadcoticeniZatd®io 1/5 the orwmal

(fornyl (hydr oxy)amn ~ul L rifluoromnet hen I
b S iP) i Penh S b chblh e aromE iy L B!

sol uti on ofredip(thteivids cohammel byyfi iratien wabledonithcMABEhexiResOmnd cﬁ‘%drm'@fdwc&nd 4 15
brom)phenykl %I;%I §gg“one (14.93g, 62 mmol) m DVF (200 nL) was treated
with Cs2C0 E% B and PdChé pf)2 (1.5g), heated to 60 C, stirred
for 3 hourBp: o8l &d: @Dfdgﬁl “tledpeFak hg and stirred for 16 hours. The

m xture was partitioned between et hyI acetate and water and the organic

2 2
1.1
3.9
J=9
9.41- 10
3.22: S,
4-(((2

phase was washed sequentially with 1.1/bripe:water and brine, dried
(Na~S04), filter ed and concent rat e =X = ncent rate was 20 recr yst allized
from et hyl o4 2 Yok P

318 (MkNa) +. Exanpl e 128
45 (((29)-2-((49)-2. 2-di met hyl - 1 -d%@x%%%@f- | ~2 25
~or myl (hydr oxy) Arsuspsnsiemof ExampiadB)3%3 g( 81 mmolidn ethanely(RJ0 mLdat isopheny| The

desired preﬁ? Slany¥e Svap e sad wﬂhlwdxﬁmhﬁ)&d aﬁa@a Gplnﬁnéa%nhea sdpganple 1Ain
Exanpl es 1B

ESI) Mz 474
(MeH) *; 3omml+tm;99(ffsff%efwsi Wl%la%b)i Cid %%nce@%%d (opmntrﬁq)zwas
3 62 3. 85 fanitigidd, beBve@B4thyNademte ﬁhcﬁ\bﬁtﬁr 4nc5the4rglxﬁxc(pmse0w5d-ﬁfash3d 79-8.Z7 (m
9.79- H, 4. 68:
N 2. 96: g%%g@r&? 19131#921\401@8?@0{]?1&& “d§§{“89 CE"@E% %%‘%@ %‘ée b.79; F,
12. 21. 185 Lhatinyl wasygssed through opar of silica@eR 200 DAY 2 heRTes ebobAGROS3S (1

S) - : ;(gﬁsl) c&céstéﬂt&%%d?s@owed'in)cﬁzdlé 6125041(12 r lrédté&mmmé&%é&hﬂé%ﬁpxmwﬂw ) sul f
onvl ) et hy

~2R. 3E) - 4- A rox\/%‘{ mPB%FﬁBQPEH&ﬁW%“HHMW Joride (} A vy 193 Bipddhe- 1, 2- di

ol A sol utoven40mikxtenplie mEn(rd 6@s sipyed¥oP b5 numites, warniddHo (rd)cﬁﬂtém;maiufcr eat ed

with 3N Hqtlrseafgr holteRhe gdts% g& dﬁg vﬁtq &&sﬁ ;ﬁvﬁmn %&L 0 room

t enper at ur e, ex?rac te e CO rac 5 were

washed20ni t #nddiringedries NaebQahcanddidtereds T @éewmamwe@ﬁ%ﬁlﬁdr@t %@htcelumrbw de the
desired pr&ﬁ'b&ﬁhtoiﬂaﬁ %jﬂt ok EGta dﬂulmé@@ Zfdvaﬂ‘}ﬁi%)ntthaﬁé\: id%eﬂa%B The purified

(4S)-4-((E rif rgna@ﬁééé@gaeq%xv gnv! ) qu nvI efrt hgn\él \)Na; 3

- di oxol ane ORC 1(
treated w mixuird oPCEi&dMEﬂsombri or 2.5 hours, and parti t| oned bet ween

di et hyl et]gﬁ_rggapo@{ater The organic

25
Examples 1D and 1E

(4S5)-4-((1S)-1-(hydroxyamino)-2-((4-(4-

trifluoromethoxv)phenoxv)phenylsulfonylethyl)-2.2-dimethvl-1,3-dioxolane

and
30 (485)-4-((1R)-1-(thydroxyamino)-2-((4-(4-
trifluoromethoxy)phenoxy)phenylsulfonyllethyl)-2.2-dimethyl-1.3-dioxolane
A solution of Example 1C (28.6 g, 64.3 mmol) in THF (800 mL) at -35 °C was
treated with 50% aqueous hydroxylamine (6.4 g, 193 mmol), warmed to 0 °C over 4 hours,
and concentrated. The concentrate was dissolved in MTBE, washed with water and brine,
35 dried (N2,S0,), filtered, and concentrated. The concentrate was recrystallized from

MTBE/hexanes to provide a mixture of two diastereomers, which were separated by flash
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~ phase was washed with brine, dried (NazZSO ~), filtered, and concentrated.
The concentrate was purified by flash col um chromat ography ?é]ju %U%el
usi ng 9:1/dichl oronet hane: hexanes, then dichl oronet hane, 2

9: 1/ di chI e:ethyl acetate to provide the desired prqq‘:’i%soo%gms
V5( DCl ) 82@}2197?5/&NH~)+ Example 13C ( 1 S)-1-((4S)-1.3-di oxol an-4
yl ~-2- ((4 (4(trifl uoromethoxv) phenoxy) phenyl ) sul fonvl) et hyl (hydr oxv) f or mam

de 25 The desire duct wa e bstitu Exanpl e .13B for
Beanpl o LERRART Rt e BN AR gy e e e

(DVBO- db) : d&ir8d p®ddctd6 (m) 5. 5H), 4. 51 4.63 (m) 0.5H), 4.74 (d, 1H, J=12
Hz), 4.84 (s, 0.5H), 4.95 (s, 0.5H), 7.23 (d, 2H) J=9 Hz), 7.28 (d, 2H, J=9
Hz), 7.48 (d, 2H, J=9 30 Hz), 7.83 (s 0. SH% 7.94 (dd, 2H, J=9,8.8 Hz),
8.17 (s, 0.5H), 9.15 (s, 0.5H), 10. 5H) Anal . Cal cd. for
C~9H1aNOBSF3: C, 47. 80(1Sh.l- 2-meth 83 3-Baxatin-LvDPL((B54- H, 3.76; N,
2.82. 35 Exanple -024 2x JenUx 00 V\po 4}14 9drlg§:T{CUSOOI 2038

4- (((?9)-?-((49)- ormhatice

(fornvl (hvdr oxvl}xmmm) afthy, B—tuﬂﬁazmwth;motl (SQ(Bnhbalhrbforenm:zmdlﬁ%lﬂ% hidphet)
Exanpl e 1 égt‘ﬁ o s SHREL P38 ‘ai‘sy )heﬂ dxs@ﬂ@& mﬁl é@bé%\’ﬂ&)vx&e {rffnl%rdcttme

desired pr ct vvasﬁpre pare substi t ut
4- (met hyl stormagyT5%H éﬁ%eﬂaraéﬁl’ M plutieny 1 brom) 4- (2- et hoxyet hoxy) benzene

for 4- (drl‘fHNME(WOfMHz,QbEG%DMW(@zﬁqlgjlp(},dlmbrormphenyl met hyl sul f one,
respectively)

4' -1 2- net hoxyet&é&ﬁﬁ?ﬁxar%lﬁmla gnp@fzmﬁlmlm NEBRE, LO0R mabkpansatss of
Exanpl e | 4witlf TFB¢) reagrn (89, 50 mh., 243 mmetih heased mneélmx(slxmdtﬁmx)’)(hhom)s @ndvas
treated w ﬁ%%&% td ro%n}%%tpex?arﬁxrg‘ Wﬁﬂxt@x@%;&z&gﬁd&o b2c 9nd 31?. 18U

stirred for hour erature hours
The' i xt urme%aléatqyai)féelkpteri@mé&trﬁwa%heﬁmléw%MEBEmnérd@ﬁéttmmwmhet he
aqueous; pk@gﬁea\?d@gt racted with dichloronethane. The conbi ned extracts

Concent r a P ine ] TGdoDyY FEASRe 2 mHCRE mat bgr aphy on Si | ca gel i th

concent r at’8P
- | | hexanadS&AR) azS0at-+HH)";pr ovi de the desired product. Ms (ESI) mz 307

MiH) + 12
CARK o YA U0 M DSOS B30 5 280 23 . LD 20 A DS B o) e
MRS tCos Lov ko IR A RSP MU R Y Wer R NS K
prepargd Qegsiulst 7.1 8471320 neanpl 48 (4 BHI 9x9. EXan. 82 (sAVIGH) 208 EXxROBIE§=4.6- 1D
ang 1 oMRehobl (Mg S50 (N 1 AN S ENECRSRY. Gy 28 4l SH) 975 H)
3. 86- 4. 20 Amnl. QaHd. for. COHANIRSFMC, 8998) H, 435N A2.8B $.r6.340 Foripg: @, 9B &, 2H,
J=9 Hz), 74@43-1\7 2H6. 6M.42H) . 7.83-7.97 (m) 4.5H)) 8.14 (s, 0.5H), 9.62 30

(s, 0.5H), 8 (s, 0.5H): Anal. Calcd. for C23H?gNOyS: C, 57.60; H, 6.09;
N) 2.92. Found C) 57.61; H 6.10; N, 2.92. Exanple 15 35 ( 1 S)-
| - ((495- 2, 2-di net hvl -1, 3-di Example 2

oxol an-4-Xl)-2-((4-(4-
) et h~~I (hvdr oxy) f or ma
trifluoromethoxy)phenoxy)phenyDsulfonylethvithydroxy)formamide

The desired product was prepared by substituting Example 1E for Example 1D in

Example 1F.

30 mp: 149-150°C;
MS (ESI) m/z 506 (M+H)";
'H NMR (300 MHz, DMSO-dg): 8 1.04 (s, 1.5H), 1.13 (s, 1.5H), 1.20 (s, 1.5H), 1.23 (s,
1.5H), 3.57-4.11 (m, 5.5H), 4.39 (t, 0.5H, J=9.80 Hz), 7.19-7.30 (m, 4H), 7.49 (d, 2H,
J=8.70 Hz), 7.86-7.97 (m, 2.5H), 8.15 (s, 0.5H), 9.71 (bs, 0.5H), 10.20 (s, 0.5H);

35 Anal. Calcd. for Co1H23NOgSF3: C, 49.90; H, 4.38; N, 2.77. Found: C, 49.90; H, 4.35; N,
2.52.
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-25 22 J UL 2003 WO 001 44739 PCTJUS00/ 02038 Exanple | SA
" 1- (benzyl oxv) - 4- ( 2- net hoxyet hoxy) benzene A sol ution of 4-(bify)idkyp8G8nol
(6.1g, 30.5 mml), 2-nethoxyethanol (2.4 nm., 30.5 mmol) and
triphenyl gh@wgpdrive (8.78g, 30.5 mml) in THF ( 150 nl) at OPCrAavaen/@oisr eat ed
wi th di et hyl azodi carboxylate (5.3 nL, 33.5 mmol ), stirred for 10 m nutes,
warnmed to roomtenperature) and stirred for 12 hours. The m xture was
diluted with ethyl acetate, washed V\Ei@nﬁy NaOH and brine, dried (Na2SQCa))
filtered, and concentrgated cancen e was purified by flash colum
chr omat ogr aphy on sil# AR EHIE QxlapAn-2(s{4t ¢ to provide the
desired product. (tifiuboatetion yb@&cﬁcﬂ@@l@d&ﬁbgﬁmmm h@fetmanige!l uti on of
Exanpl e 15A (4.8 g, 18.6 mml) in nmethanol (48 nL) was treated with 20l o0
Pd(OH) Z on carbon (D.48 g) and stirred under 60 psi of hydrogen at 50 C for
1 ~5 héur. The mixture was filteEgamples3tandf3B trate was concentrated to

provi de the desired produghr)- WG ih :ﬂ&::&&%&)%ﬁ%i Exam | p a 15C 20 (

1
S)-1-((49)-2, 2 —H & R X ~phenoxy~
phenyl ) sul fonyl ) et hyI (h ydr oxy)for mam dx&i The de5| red pr oduct was prepared
by substituting Exanple 15 nol in Exanple 1. ~H
NVR ( DMSO- db) : b122(d ; 322335(m
3H)) 28 3.57-3uk dime 1. 3-dioxqlz
7.0-7.13 (m 6 4. 12 (s,
0.5H) 9.63 (Shﬁ]c dZsu%ép('dii’ucthg"}')rop]agﬁ Wgubsgmﬁg%thﬂy&b‘ Quﬁ&)&l 183 c
55.74; H, d@m@ne-ﬁ)“@%ﬂa‘qﬂ‘% thy (4 si%élmqlhylsl gsiioxpjane-4zepr %"(Xla@(‘anpl e 16
1,2,4-tri (memys}eaié\.im rryl (hydroxy) am no) - 4. 4-di net hyl -3, 5- O (

1- rret hx| e
(4-(t r| fl t@/gér/k)éréf}'ﬁﬁ& phergyl& | fan hreo-penti t al anpl e 16A
3e NMR (300 o el Aot 1o T P Des- Psotd 4 A B SR

rLYE% hgx( ( L g;%r )osisl ‘(n h, m@%)hyboslﬂsxm vaﬂgﬂxw ot 2451@) a%hhs mlo(s ,7(21(7t3r i fluoro

00/ 44735 ﬁ@ﬁ@%ﬂ%d%@g J*ng”%é ?Fﬁ&ﬁpﬁ%ﬁ @?g\xkfé (Bbé bé ﬁ%ﬁ ng

(3R) - 3- (( se0.5HQRUOYI (bols, BesEhy| ) si | yl ) oxy) - 4. 4- d~net hyl d| hydro 2(3H) - f uranone
d net hyl, 4; i I f

(R 2, 2. A bRt AR BT 7y ol R Bloof, B v

4- (4 -29r| 2l6for onet hoxyphenoxy) phenyl net hyl sul fone, respectively, in

Exanpl e 1B.

Example 3C

trifluoromethoxy)phenoxy)phenylsulfonylethylthydroxy)forrnamide
25 The desired product was prepared by substituting Example 3B for Example 1E in
Example 2.

30 trifluoromethoxy)phenoxy)phenyl)sulfonylethyl(hydroxy)formamide
The desired product was prepared by substituting Example 3A for Example 1D in
Example 1F.
MS (ESI) m/z 506 (M+H)";
'H NMR (300 MHz, DMSO-dg): 8 1.05 (s, 1.5H), 1.14 (s, 1.5H), 1.20 (s, 1.5H), 1.23 (s,
35 1.5H), 3.3-3:4 (m, 1H), 3.5-4.1 (m, 4.5H), 4.3-4.4 (m, 0.5H), 7.2-7.3 (m, 4H), 7.48 (d, 2H),
7.8-8.0 (m, 2.5H), 8.15 (s, 0.5H), 9.68 (br s, 0.5H), 10.10 (br s, 0.5H).
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Exanpl e 16B

(3R) -3, 5-di hvdroxy-1-((4-(4-(trifluoronethoxy)phenoxy) phlezzley% Qgps 2- pen
tanone A solution of Exanple 16A (1.7 g, 2.9 mmol) in TH

was treat eﬂ, §9h t et rabut yl anmmoni um fluoride (1Min THF, ﬁc—i,ugj,ﬂm&;s?
mol ), sti 1 hour, warned to room tenperature, stlrred for 3 hours,
and partiti oned bet ween et hyl acetate and brine. The organi c phase was
washed with brine, dried (MgSCa), fi I%ereg[ .and concentrated. The
concentrate was purified by fl ash coI orrat ography on silica gel wth
65: 35/ hexanes: et hyl gl g N-1-5 Exanpl e 16C

1- ((4R) - 2. 2- di net hyl - -ﬁbﬂhﬂﬁﬁﬂro&v)’a‘rﬁn efh AGLHIT {1 ug thoxy)phenoxy} phe
n~l ) sul f onyl ) et hanone A~Soratron M :
2, 2-propanediol (350 m.) in 20 DI\/F ( 10 nL) at roomterrperature was treated
wi th catal ytic canphorsul fonic acid, Eﬁhmﬁre@l\for 15 hours, and partitioned
bet ween water and ethyl ac ,t The .or ganl hase svvashed with brine,
deed (MyS04}, filtered, ant—EbHCent-FHPAE g TIERe eHtrat e was purified by
flash col um chﬁ‘bmﬂemgdqmbr;ucowaspxbparad gyelsubmtdmng Atdhbergpiragtbetdnid acitfrdt e to

de th 1.2,4-trid 2-
Pormi ?hvdﬁ‘@%@ﬁ%@‘%ﬂﬁﬁm& ﬁﬁﬁg@é‘ﬁ&q?‘ﬁnet hyl et Ihylef)é\éne) | ~{4(4- (tnflu

or onet hoxy) phenoxy) phenyl ) sul fonyl )-D-t hreo pentitol The desired product
was pregpared by substituting Exarrpl eEJE feQ;B Exarrpl e 1B in 30 Exarrpl es 1C,
1D, and 1F. M5 (ESI), _ ,
090(s 3H), 1. 25- 14:5hlorg=s (g O33R 3

3.62-3.72 (m 1H), 3. 73( netﬁtlt@ﬁl |1’ b l469478(m

0.5 7.19-7.2 i .. 7.88-7.97
(n')H)ZH) 35 8. oghé Hés“% dzmé‘g%%& %ﬁ?’t&ﬂgs‘%ﬂm 5 ga%'gﬁfesjfﬁ‘orr Fz 8NOs5F3: G,
52. 64; H mfn@romgthexmenwoﬁmnylcnethz pongin Exagple N, 2.30. -27 7z 2 ~ a ~
zoo3 W3 92038 Exanpl e 17

? %’?ur £ Tﬁéﬁ éﬁ@%%‘hd&b%ﬂrﬁh@ 12%% F)]e ﬂgll)-rédﬁnéﬁk‘}jé-:“@ (Bdafbr 882174

and 17B (ZR)tOZm( 1~]I-I) 3[).62L3 (7R ynly BHY, SA3R0) 5 n(Z.8HY,4.64 (t, 0.5H, J=8.4 Hz), 7.58 (d,
(trifluor = I I loht o

(2R - 2-( gﬁ 5307‘7 ’PQ?E}X %ﬁ)ub 59Ny lo Gy loht£867 gh %608 v ANo3RY, d &

(4- (4(tr| f (b éHb 7pﬂ?§n%§§1 )phenyl )sulfon |y )ethyl)tetrah~drofuran The
desi regy pr AHACaNASfop CSRLRO0$01: EUBA60;tHItS.mG NTBLIRY |[Found: C, 54.48; H, 5.30; N,

(2R) -tet rgﬁ@r o- 2f ur ancar boxyl ate for nethyl

(4R) - 2, 2- t hyl - 1, 3- di oxol ane- 4-carboxylate in Exanples | A-l E. 15 Exanpl e
17C

Example 6

25 trifluoromethoxv)phenoxy)phenyDsulfonylethyl(hydroxv)formamide

Example 6A
1RS)-1-((4R)-2,2-diethyl-1.3-dioxolan-4-yl)-2-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonylethanol

30 A solution of Example 1A (1.0 g, 3.0 mmol) in THF (50 mL) at -78 °C was treated
with n-butyllithium (2.5M in hexanes, 1.3 mL, 3.3 mmol) and stirred for 1.5 hours. The
solution was added by cannula to a -78 °C solution of (R)-2,2-diethyl-1,3-dioxolane-4-
carboxaldehyde (0.95 g, 6.0 mmol) (prepared according to the procedure described in
Synthesis, 1992, p. 587) in THF (10 mL), stirred for 3 hours, treated with saturated NH,Cl,

35  and extracted with ethyl acetate. The combined extracts were washed with brine, dried
(MgSQy), filtered, and concentrated. The concentrate was purified first by flash column
chromatography on silica gel with 3:1/hexanes:ethyl acetate to 3:2/hexanes:ethyl acetate,
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hvdroxy(( 1

' S)-l-((ZR)-tetrahydro-2-furany|)-2-((4-(4Itrif|uororrethoxy)Bl‘%n.&Ubﬂﬂ%Ylts
ulfon I ~)ethyl)formam de The desired product was prepared by substituting
Exanpl e 174d e4adeanple 1D in 20 Exanple 1F. np: 121-122 C; PCAYWS08/02885 (cC
1.08) CH30H); Ms (ESI, +QLMS) n~lz 476 (M+tH)''; '"H NVR (500MHz, DMVBO-db): 8
1.37-1.45 (rr) 1H) 1.71-1.82 (m 2H)) 1.88-1.99 {m 1H)) 3.28 (m 0.6H),
3.56-3.73 i t4HIPLOvilr 330/9&“@3@ ctBscerred8 pfdvlaeing )a 25
(4 21 3= 9 0 HZ%’R ) pH H&sxr&&é&d@ct"ﬁ%am&t?g

0. 6H), 79@f’&5te m"5'5'*90Hz) 793(d ZH 385Hz) 8.12 (S, 0.4H), 9.45
(s) br) O. 6H)) 9.82 (s, br, 0.4H}; Anal Cal cd. for CZOH20F3NO-S: C) 50.52;

H 4.24; N, 2.95. Found: C) 50. 69; éﬁ 41§ 6PN 2.89. 30 Exanple 18 h d~

rox)r((1R -1-1~2R)-tetrah dr02fura 4- (4

(trifludronmet hoxy) phenoidSphelf diedivrl 3edinxslan-Aamr 64T He desired product
was prepared by s bmhbﬁometﬁaﬂ ERera Sohd HeeHVl fodmEr@Epl € 2. 35
np: 142.5-143.5 ¢ [ = .8 (a) D+, -98) _CH-OH) . . +QLMVB)
mz 476 (MH) + TE?Q jeu BERERIESOdPHEAEPlE IBNRR

(400MHz, DERGR)LC @miitti4g 113 qumomhgdnda 18BicBo)3themsutitifutihg the BeulGig 0. 5H,
J=8.8 Hz), ) J888Hz)787792(rr)2.5|—|),
8.11 (s, OF éﬂﬂ@‘fér%g ’Péﬂ” @W%ngﬁ&% (lﬁ “éEF br) 0.5H): Anal. Calcd. for:
c~oH20|¥c3NOM§(E§I)w$z4(M+H)4 24; N, 2.95. Found C, 50.76; H 4.34; N 5
'?.77. ExarpiNMRI300 MHXDMSA-dg): 8 0.7-0.8 (m, 6H), 1.4-1.6 (m, 4H), 3.2-3.3 (m, 1H),

S)-1- 2R t h~ 4-(4(t fl th h
) pheE]\(/I L PSS Gk 159 Tkt TS0 5 B 3 G 15 e ). 4 306 T, 0335 PP e
( 2R) 1- ( ITEUHW Sl(lﬂnf 9HY, |7)4-7de3H JsleBiddiz)eT.at KB)K\EII-EI B8AT05 @n$DHMt3 plrl(sod 5H),

D-proline de (4. 59 27 nmmol) (prepared according to
t he' procedg%%mc{fles}crl é%dw(b&%mﬁﬁ% 195, p. 772) in dichloronethane (200

i 5 ) lat AoehCaledptar SN Qe st €e$9lt'é7dHM4t9H Ny 262hyound feS51.98. 18, 1l2; M
mol ) and agghyl sul fonyl chloride (3.13 nL) 40 nmmol), then stirred for 4
hours. The reaction was partitioned between saturated NH4C and

di chl or onet hane, and the organic phase was washed sequentially with
saturated NaHCO3 and brine) dried (NExsle7filtered) and concentrated to
g;gy'ogg ( E he depusetli bR Formeith W Birduho ¥ 3- A EPme M i dend PSR IRL L. 198
S) - 1- (R2R) - 1- ( net hyl sultfiflgeiomethaxliphenoxy)phenyisylfoumdy-Dixylitgdr omret hoxy) phenoxy

) phenyl ) sul f onyirh@ﬁékwem Eﬂfdﬁ&wﬂqxaﬁrm A8tk PERAUKL-190pRphliéRRIed by

bstitut
R oD o et s gty Qﬁf)%%gﬁnféﬁwbl&gwé?@n?ﬁ%Paﬁas*mgl&ﬁxwleéa) e 553
( M+H) +, 57MS¢‘ESID—W2+E)ZOSBEH)MI-|) (a)D;-12.33C, (CHAJ3) ¢ 0.3): 'H NVR (300

MHz, DVBO 2.88
(s 0,60 ttgz%m?,g%gm msicmdg%)l)zls%%r 3. ﬁms (JzH)zH%23§5 A @, 3@1) e

(m
7.19- 7229 ¢a)(apmrenty, 0. 5?1 43519 Hy. 464 72@??@618 t70 53)5—570 Hop, (27 %)ﬁ I-ﬁH)
7.86-7.92 fog (@HH, 180.0HA)S7.88.840)(m, 2588, &85 (s00.6H),.9.6. (]10.§5), 90 AK)0.5H);
Anal. Calcd. for C22H24NOgSF3: C, 50.86; H, 4.65; N, 2.69. Found: C, 51.01; H, 4.38;

N, 2.47.

30 Example 8
(15)-1-((4S)-2.2-dimethyl-1,3-dioxolan-4-yl)-2-((4-(4-
methoxvphenoxy)phenvlsulfonvlethyl(thydroxy)formamide

The desired product was prepared by substituting 4-methoxyphenol for 4-
trifluoromethoxyphenol in Example 1.
35  mp: 167.8-169 °C; (a)p +4.4°(c 0.4, CH;0H);
MS (ESY) m/z 452 (M+H)";



~ High resolution M5 (FAB) Calc. mz for (M+H) + 553. 0926) observed mz

553. 0930. Exanple 20 35 hydroxv((1RS)-1-((4S)-2-o0xo0-1, 3- oxa U(]_AB[}QE;
-2-() (4-(4(trifluoronethoxv)phenox~phenyl)sul fonyl) et hyl )for mam

2 J UL 20Q% d0f242Q1 44739 PCT/ USO0/ 02038 The desired product pewusiompessed as
a mxture of diastereoners by substituting nethyl

(4R) - 2- oxo- 1, 3- oxazol i di ne- 4-car boxyl ate (prepared according to the

rocedure d t.t
FR) “5. 2. di it W?B%‘isg? 90 kel %91 SR E&éﬁ% %?@'3399 (s 24 78 Vi)
n~z 508 ( M+BH),3)92-4.13 e NI 400NHE,SEDVSEN di2), 7.80-3. 142Ang 660), '(M(dkH)ZH
azfs 2.99 gfﬂgléz%'“bir&) Koo Wsiafne 3R 0.7 )2@ 6715(320@3 1925, )(gI 7%'41( S0
0.25H), 9. 9ﬁm€1s‘g315€1 fODCQHH)NQsSlé 2132 es 5@—?8 N 32 FOUAﬂan SKELERS N,
C, ~HF3NZyS296., 46.53; H 3.49; N, 5.71. Found: C) 46.26; H, 3 43; N) io
5.57. Exanpl e 21 hydrox .
1RS) - 1- ((T;) - 3- net K~oxo¥(1.(3- oxazolidin-4-yl)-2-((4-(4(trifluoromethoxyl phen
ox~phenvl ) sul fonyl ) et hyl ) f or mam de ~5EXrepld@sired product was prepared as a

m xtur e of di @%&@%Eﬁlo%h&&@%gh&@ﬁﬂgom {45640 aidndiiI Y4 aiox 8R4
, 3- oxazol i di ne-Z-car boxy

(R) 2, 2-di met hyl |, 3- di oxol ane- 4¥3§§§lﬁ]@3(3§ﬁ-%lt¥éf_ﬂﬁ_%nple 1. Ms (ESI, Q+1MB)

m z 5d5;¢ MrH) +, 'ﬁ%?deélwmdact as b4 Qbdrzut: 16ropherd] Zorof (s) 1.5H))

276(5) 11@5@ 85 ( %137920394 2H) | 421(t 1H, J=8.8
4.27-4 ‘i"meiﬂﬁipeli?"@];( 4.89 {m 0.5H), 7.Z2-7.32 (m 4H),

7 47 (d, 2H)1p 1757911387"098&)(0!’!‘1-22(05]-{))@&0]1‘7)(3 05H), 9.88 (s, br, 0.5H), 10.20

(s, br, %é&éﬂﬁfﬂ gggqgwfor con 9F3Nzogs C, 47.62; H 3.80; N, 5.55.

34

Found C,

T Qe H BB MO}t A5 25 (0 GE, S 8 e i3 AR i, 2405 -
(t ri flugronethaxyd. m)en@sxb pEen y£3.$ W) onys- 72hﬁnhnH9 WV'SEQﬁx Ths, dersisr ed

D Seat o b BB TR Eeb A GRS Gy B G or e ea oy the

procedur e désarCied fowCzﬂszN(hSCEifeﬁﬁ 699H34.86; 1983.0D. F@Jrﬂ?,ﬁ 5267, H, 4.79; N,
(R)-2,2-di ef gyl - 1, 3-di oxol ane- 4- car boxal dehyde i n Exanpl e 6A, then
substl tuting the resulting product for Exaniol e 6A in Exanple 6B and Exanple

16B. M5 (ESI) mz 536 (M+H)+, 553 i HNNR(4OO MHz, DNVBO- d6):
b 9.96 fs, 0.5H), 9.62 ((5)1-045H) Y g8 (m) 2H), 7.81
s, 0.5 7.48-7.45 . 515 (m .1

21724 egi)%m 1H)) ﬁﬁ—ﬂé@@’—"ég hens SIS .%g)(m 4H)

1.29-1.22 (m 6Hhe deSifed prodit g/aumgpﬂeﬂﬁymsﬁmtmgﬂswﬂaﬁfwmﬁ?ﬂpMB&rI4t wi ||
be evi dent thﬁu%ﬁ)c%k%fﬁ%l'lﬂ Etxgﬁpgrlt that the instant invention is not
limted to mp: 141-143 °C; (at)p +2.0°(c 0.1, CH30H);
25  MS (APCI) m/z 490 (M+H)";
'"H NMR (DMSO-dg): 8 1.20-1.33 (m, 6H), 3.35-3.41 (m, 1H), 3.62-3.77 (m, 2H), 3.95-
4.15 (m, 2.5H), 4.57 (t, 0.5H, J=8 Hz), 7.27-7.35 (m, 4H), 7.77-7.85 (m, 2.5H), 7.91-7.99
(m, 2H), 8.13 (s, 0.5H), 9.50-9.85 (m, 1H);
Anal. Calcd. for CyHpFaNO4S: C, 51.53; H, 4.53; N, 2.86 Found: C, 51.60; H, 4.61; N,
30 2.88.

Example 11

methyiphenoxy)phenylsulfonylethyi(hydroxy)formamide
The desired product was prepared by substituting 4-methylphenol for 4-
35 trifluoromethoxyphenol in Example 1.
mp: 156-158 °C; (a)p +5.0°(c 0.2, CH30H);

222



the forgoing illustrative exanples, and that it can be enbodied in other

" specific fornms without departing fromthe essential attributes thereof. It
is therefore desired that the exanples be considered in al %ersju@ttgxggg

i1 ustrat Lu$o@didsnot restrictive, reference being nade to t a0

claims, rather than to the foregoing exanples, and all changes whi ch cone

within the nmeani ng and range of equival ency of the clains and therefore

i nt ended MS?EP@W@%’ (vibgyrein. -31 2 2 J U L 2003 V\D 00l 44739 WHAT | S

CLAI MED | oun of fo 0, ~ ~S% W~ ~%

Re R (T NMR TN Pes 0y 1ol ShrARDe 2t o (. e EAtH & Hied 86 41 3odr ug

t her eof , %ﬁr339n4\d\5(m$25Hbei057e4164(1ﬁn®5H9: mwpémnsmtu r(g(dotH(J-sz)-O) (2)

TR RS BB )2 1 OSSR PRGBS A

and RzZ5 andal.tGaladi @hﬁeﬁﬁsi‘dioesnéi? bé|9agHt$1é9eMd3 I B GatEawnte€,57 631 HeS.8 &r bon
cont ainin @311351¢ofe4 ~5 X is selected fromthe group consisting of ( 1)

and (2) -N(R7)-, wherein R7 is selected fromthe group consisting of
(a) hydrogen 20 (b) al kyl') (c) -S02-alkyl) and (d) al kanoyl; 25 R and Rz
are independently sel ected fromthe__@_g_mlg__onm sting of (1) hydrogen) (2)
al kyl, and (3) hydroxyal X r3ed| nqe‘ri)%nq gtly sel ected from
t he group con3|st|ng 0

10 (formyl(hydroxy)a mmolcthvl)sulfonv])-ct’ trifluoromethyl)-1,1"-biphenyl
Example 12A

methyl 4'-¢rifluoromethyl)(1,1’-biphenyl)-4-ylsulfone

A solution of 4-(trifluoromethyl)phenyiboronic acid (12.0g, 62 mmol) and 4-

15  bromophenyl methyl sulfone (14.93g, 62 mmol) in DMF (200 mL) was treated with
Cs,CO5 (61g, 187 mmol) and PACly(dppf); (1.5g), heated to 60 °C, stirred for 3 hours,
cooled to room temperature, and stirred for 16 hours. The mixture was partitioned
between ethyl acetate and water and the organic phase was washed sequentially with
1:1/brine:water and brine, dried (Na,SO,), filtered, and concentrated. The concentrate was

20  recrystallized from ethyl acetate/hexanes to provide the desired product.

MS (APCI) m/z 318 (M+NH,)".

Example 12B
4-({(28)-2-({48)-2 2-dimethvl-1.3-dioxolan-4-y1)-2-
25 (formylthydroxy)amino)ethylsulfonvl)-4°-grifluoromethyl)-1.1’-biphenyl

The desired product was prepared by substituting Example 12A for Example 1A in

Examples 1B-1F.
mp: 204-205 °C; (a)p +6.0°(c 0.1, CH3;0H),
MS (ESI) m/z 474 (M+H)";

30 'HNMR (DMSO-d¢): § 1.13-1.42 (m, 6H), 3.35-3.48 (m, 1H), 3.62-3.85 (m, 2H), 3.93-
4.24 (m, 2.5H), 4.61-4.76 (m, 0.5H), 7.79-8.27 (m, 9H), 9.79-10.20 (m, 1H);
Anal. Calcd. for C3;H2,FsNQgS: C, 53.27; H, 4.68; N, 2.96; S, 6.77; F, 12.04. Found: C,
53.09; H, 4.74; N, 2.89; S, 6.79; F, 12.21.

35 Example 13

23.



2 2J UL 2003 WO 00/44739 PCT/ USOO 02038 and (2) alkyl) 35 or R3 and R4
taken together are oxo, 40 or R3 and R4) taken together with the carbon
atomto which they are attached, forma cycloal kyl ring;

|ndependentlé¥ g:{?ect ed fromthe group consisting of (1) hy %EEB@O/(&?P@

al kyl) (3 ¥ or oal kyl, 45 (4) halo, (5) hal oal kyl, (6)

hydr oxy, (8) hydroxyal kyl, 50 (9) al koxyal kyl, and (10) nitro,

sel ected fromthe group consistin f, 85 g 1) ,coyal ent bond, (2) -0)
(3) alkylene of two to fouri=es HeBrPs H-neneyl , (5)

al kenyl ene of t tﬁﬂ\ﬁdﬂﬁme&m erfoex vihen v bski I pitiey] Gy dioam ) feraidp@de at ons, (7)
-S2-, and (8) _C(O _; b5 Ar is selected fromthe group consisting of (1)
phenyl, (2) pyridyl, (3) pyrazinyl, -33 2 2 UUIl 2003 WD 00/44739

PCTI US00/ 02038 (4) pyridazinyl, ' 70 Pampieii3d, (6) thienyl, (7) isoxazolyl)

g 22] ggaggoltlygn éﬁlngtﬂ&b(gﬁM-qnggoF&@mv(o%@ﬁoﬂvsﬂ{ehvgmomJ\éﬁsltﬁfrtﬁhxgvn ténsol ) - ( 10)
i ndependgnt |y s‘él%e 188°1f Hﬁ%&éﬁﬁm&?g%whgﬂ&?&(%?mép [42p jreated with

3N HCI (3 mL), heated to 45 °C, stirred for 1.5 hours, cooled to room temperature, and
extracted with diethyl ether. The combined extracts were washed with brine, dried

(Na,S0Qy), filtered and concentrated to provide the desired product.
10 MS(DCI) m/z 422 (M+NH,)".

Example 13B
45)-4- -2-((4-(4-(trifluoromethoxy)phenoxv)phenyDsulfonvethenvl)-1.3-dioxolane

A solution of Example 13A (970 mg) in DMSO (12 mL) at 65 °C was treated with
15 POClI, stirred for 2.5 hours, and partitioned between diethyl ether and water. The organic
phase was washed with brine, dried (N 2,S0y), filtered, and concentrated. The concentrate
was purified by flash column chromatography on silica gel using
9:1/dichloromethane:hexanes, then dichloromethane, then 9:1/dichloromethane:ethyl
acetate to provide the desired product.
20 MS(DCI) m/z 434 (M+NH,)".

Example 13C
(15)-1-((45)-1.3-dioxolan-4-y1)-2-((4-(4-

trifluoromethoxy)phenoxy)phenylsulfonyDethyl(hydroxv)formamide
25 The desired product was prepared by substituting Example 13B for Example 1B in
Examples 1D and 1F.
MS (ESI) m/z 476 (M-H);

"H NMR (DMSO-dg): 8 3.53-4.16 (m, 5.5H), 4.51-4.63 (m, 0.5H), 4.74 (d, 1H, J=12 Hz),
4.84 (s, 0.5H), 4.95 (s, 0.5H), 7.23 (d, 2H, J=9 Hz), 7.28 (d, 2H, J=9 Hz), 7.48 (d, 2H, J=9
30 Hz), 7.83 (s, 0.5H), 7.94 (dd, 2H, J=9,8.8 Hz), 8.17 (s, 0.5H), 9.15 (s, 0.5H), 10.03 (s,

0.5H);
Anal. Calcd. for CigHsNOsSFs: C, 47.80; H, 2.80; N, 2.93. Found: C, 47.55; H, 3.76; N,
2.82.

35 Example 14

24



80 '(b) al koxy, wherein the al koxy can be optionally substituted with

- al koxy, (c) -(alkylene)-C~~Ra) wherein R8 is either hydrogg orﬂkz@qa(d)
-(al kyl ene) - NRORI 0) wherein RO and R o are independently s gclJ f t he

group consygtdonagref (i) alkyl, 85 (ii) phenyl, and (iii) phecgiusokyios

wherein for (ii) and (iii), t he phenyl and the phenyl part of the

phenyl al kyl can be optionally substituted with one or two substituents

i ndependent |y sel ected {rgagP0. ({4R8.0D SR Qqsg Jok&n af sl o and al koxy, (e)

al koxyal kyl, (f)_ cyano, (9] cyanoa y : a hal oal kyl , (j)

hydr oxy) (k) hy éesRy I ALOXV)arAINIO Jef] Vi) 1fon, )- {(Zamg t Qxysthpawuh | ibiphenyd o (n)

phenyl al koxy, (o) phenoxy, (p) phenoxyalkyl (q) (heterocycle)oxy, (r)

(het erocycl e) oxyal kyl, -34 Z 2] 2(i)0 WO 00/ 44739 PCT/ US00102038 1os

(s) perfluoroalkyl, (t) perfl uoroal suI f| nyI al kyl') (v)

sul fonyd al kyl, -A (w) 4£2-mepiwe pRaYQr oup consi sting

of -CH2-) CHZO ) I I ng
of 00" and ‘&%%%%&“%‘ vﬁ@ﬁf&%ﬁ%ﬁﬁﬁ%ﬁ <‘ﬁé‘h$‘§“ﬂf%§#*’e ?%%?dn?%nd v
is 1-3, angf fu; me%d%r@ftﬂyoxm@r%mewcne far AT Tmethyl Sheppibogn

consi st i ngarff 4-biadmdpneh @ @ethyl ddifore] te)sps%hkmly,mmdn@dllz)a N( R8)(R12) Wnerei n
R12 is hydrogen or alkyl, wherein for (q) and (r), the heterocycle part of
(het erocycl e) oxy, and (heterocycl e)oxyal kyl are selected fromthe group

consi std ng of 120 (i) pyridyl, (||)E&mi§_1:ﬁﬂ (iii) pyridazinyl, (iv)

furyl, (v) thienyl) 1%5 i g Waifoke/1 11) th| azol oyl ,
and (|x) I sot hi azol y het er oc cIe

part of the ( heﬁéPﬁ@?é‘P%)’BﬁV“&ﬁ’iﬁ lﬂﬁéZ 85&%2 swtl 8ol yathryal: waser (380
opti onal | yaruAgsivhd iéRek witk Napm)gqrz Mszsgb:&hMl) peNGonk odsep%rmbemdmbnsel ect ed

fromthe grou fcopg§§r:]g'? e te) océ‘g)gwbg/eram r?d satlxjrrléaﬁlx’% ours.

per f | uor oal*
15  partitioned between water and dichloromethane and the aqueous phase was extracted with

'fhc mixture was

dichloromethane. The combined extracts wefe washed with brine, dried (Na,SO,),
filtered, and concentrated. The concentrate was purified by flash column chromatography
on silica gel with 1:1/hexanes:ethyl acetate to provide the desired product.
MS (ESI) m/z 307 (M+H)".

20

Example 14C

(formyl(hydroxy)amino)ethylsulfonyl)-4’-(2-methoxyethoxy)-1,1’-biphenyl
The desired product was prepared by substituting Example 14B for Example 1A in

25  Examples 1B-1D and 1F.
MS (ESI) m/z 478 (M-H);
'"H NMR (DMSO-dg): 8 1.21 (d, 3H, J=9 Hz), 1.25-1.35 (m, 3H), 3.28-3.42 (m, 4H), 3.46-
3.57 (m, 1H), 3.10-3.26 (m, 3H), 3.86-4.20 (m, 4H), 4.29-4.45 (m, 0.5H), 4.57-4.68 (m,
0.5H), 7.08 (d, 2H, J=9 Hz), 7.68-7.77 (m, 2H), 7.83-7.97 (m, 4.5H), 8.14 (s, 0.5H), 9.62
30 (s, 0.5H), 9.98 (s, 0.5H);
Anal. Caled. for C3HasNOsS: C, 57.60; H, 6.09; N, 2.92. Found: C, 57.61; H, 6.10; N,
2.92,

Example 15
35 (18)-1-((48)-2.2-dimethyl-1.3-dioxolan-4-yD-2-({4-(4-(2-
methoxvethoxy)phenoxv)phenvlsulfonyl)ethvlthvdroxy)ormamide

-25-



(vi) cyanoal kyl, (vii) hal oal kyl, -35 2 2J UL 2003 WO 00l 44739 140 and
(viii) al kanoyl, PCT/US00/02038 and wherein for (0) and (p)%%wphgngg
part of the phenoxy and the phenoxyal kyl can be optionally W th
one or two Sighdeuent s i ndependent|ly sel ected from Q45 t he sFOUS00/02038
consi sting of (|? al kyl, (ii) alkoxy, (iii) perfluoroalkyl, (iv) halo, 1s0O
(v) cyano) (vi) cyanoal kyI (vii) haloal kyl, and (viii) al kanoyl 155 2. A
conmpound according to Claim1l) wherein Ar phenyl . 3. A conpound
according to C ai m 2, wher ein YI | sw conmpound according to Claim
3, wherein W is -0O. : afcmedionyethaxvibemzened, wherein X is -O.
6. A conpound ac t of (
1'9)-1-( (49)- 2&9519&&@%%&&@@%&8 lgdidﬁﬂﬁé iﬂé&ﬂ?yé&f?&%&?ﬂﬂ&
(trifluoro %WWMHB?FPF‘W%? 80X ermp]) (ih O Y fdfenal 9 “Feway

2-5) 1- (64S)Lr63tea'vﬂthr dl&h?l‘ﬁhocﬂca@odiw&mb@nnﬂ 3’331‘1‘1211((1 4tifréd Bor 10 mnutes, warmed

.

fl th h h .
R) - 1- ( (4R Torosm erEe ond S BF 4 PO B B rie YT R dsanenos
y) phenyl ) s wdshed/wite NN {QF dndbuyref, dncm(miaaﬁoo(fmcr&) -ahd CoddRnudted: dhaet hyl - |
5 s oxol Anafechtrhip Sk pliifidd by hhdn QT ARIPORMLERBRP N LRE Bl wak! ony!) et hyl (h

ydroxy~orna
(1S) - 1- ( ( 49) Upexanes:eshyyaretate 30 proyids thadesired proguqt 4- (4(tri f 1 uor omet hoxy) pheno
xy) phenyl ) sul fonyl ) et hyl (hydr oxy) f or mam de,

1,4,5-trideoxy-4-(fornyl (hydroxy) amﬁoé - ié géf (1-nethyl ethyiidene)-S-((4-(4
(trifluoronethoxy)phenoxy) phenyl ~ul f ylitol, -36 2 2J UL 2003
WO 00/ 44739 PCT/ US00/ 02038 4-(2-methoxyethoxy)-phenol

A solution of Example 15A (4.8 g, 18.6 mmol) in methanol (48 mL) was treated
with 20% Pd(OH), on carbon (0.48 g) and stirred under 60 psi of hydrogen at 50 °C for 1
15 hour. The mixture was filtered and the filtrate was concentrated to provide the desired

product.
MS (DCI) m/z 186 (M+NH,)".

Example 15C
20 (18)-1-((4S)-2.2-dimethyl-1.3-dioxolan-4-y-2-((4-(4-(2-
methoxvethoxy)phenoxy)phenylsulfonylethyl(hydroxy)formamide

The desired product was prepared by substituting Example 15B for 4-
trifluoromethoxypheno!l in Example 1.
'H NMR (DMSO-dg): § 1.22 (d, 3H, J=9 Hz), 1.28 (d, 3H, J=12 Hz), 3.22-3.35 (m, 3H),
25  3.57-3.60 (m, 4H), 3.93-4.15 (m, 5.5H), 4.52-4.63 (m, 0.5H), 7.0-7.13 (m, 6H), 7.83 (d,
0.5H, J=3 Hz), 7.87 (d, 2H, J=10 Hz), 8.12 (s, 0.5H), 9.63 (s, 0.5H), 9.98 (s, 0.5H);
Anal. Calcd. for Cy33H2909SN: C, 55.74; H, 5.89; N, 2.82. Found: C, 55.65; H, 5.82; N,
2.79.

30 Example 16

4-(trifluoromethoxv)phenoxv)phenyDsulfonvl)-D-threo-pentitol

Examgle 16A

35

trifluoromethoxyv)phenoxv)phenvi)sulfony)-2-pentanone

26~



(1S )-1-((4S )-2,2-dinethyl -1, 3-di oxol an-4-yl)-2-((4-(4 15
nmet hoxyphenoxy) phenyl ~sul f onyl ) et hyl (hydroxy) formam de, ( 1 )2‘2 JQL 200
S) - 2-((4-(4-chl orophenoxy) phenyl ~ul fonyl)-1-((4S)-2, 2-di net hyl =1, 3-di oxol an
-4yl) et hyl (Rysy@x) formamide) (1 S PCT/US00/02038
)-1-((4S)-2, 2-di et hyl -1, 3-di oxol an-4-yl)-2-((4-(4(trifluoromnethyl)phenoxy)
phenyl ) sul f onyl ) et hyl (hydr oxy) f ormam de) 20
(3_‘}{3('4(( et-

(19)-1-((49) -2, 21‘hgidgﬁ}éwrbéucgggéhﬁfé%:@d;bﬁswsﬁt‘ugﬁ‘( (IR
s pHsF ARG MHBHIKR phenyl ) sul f

t hyl ph h | ~ul f hy forma
S 1 ( (49 Phimalupsib e S e,
g;]yll) ?E ng) ((fzﬂtdiz Oﬁ?fﬂa[{l@f)ﬂml 1' d;qu}(cnﬂd sulfone folr methyl (2R)—24,2-dim§t5hyl-1,3-diox01ane-4-
-1- - - di - = dl 0x n-4- - 2- - (A4- . .
et ok et hSRPENERaR TP LT R P ony it A s PO esesersshy o
1, 2- di déoxExampleotByy| ( hydr oxy) ami no) - 3, 4- O (1- et hyl et hyl i dene) - 1- ((4- (4(tr
i f1 uoronet hoxy) phenoxy) phenyl ) sul fonyl )-L-threo-pentitol. 7. A conpound

according to Claim4, wherein Xis -N(R7)-. 8. A conmpound according to
Claim?7 selected fromthe group consﬁ@ﬁl&i@—@l hydr oxyl (

éI.RS_) ]: IZI.- ((49) (-Bﬁ-)amdihw&'oﬂxaz(ﬁi-'(éditrﬁlﬂﬁrmhéthaxx()f)}{bnlé)ﬁv)phenvl)_sulfony])—Z—Eeratanone ( 1RS
trifluoromnetho enoxy).phenyilsulf o et hy m r 0Xx
)-1-((49) - 3- et ?yy%ﬁg&logxgg}@f? P I(;exlgzzq 0 |7fc§ 2364‘)“910;515%@5#%%?%%? UXy) phe
noxy) phény Wituetranyyymmieniupt Buorilyi( thd. in THIAS Jondediii direely,ctidied dort lohaGk,ai m 3,
wherein W &ﬁnlgé%oom%&npéaﬁm&g%?? ‘ﬁleﬁxg,' zﬁ‘xg p%ﬂitgnt@% gkt%vc\é‘ﬁ %fh?l Befitd shd O

11. A conpou according to selected fram ‘group consisting of
hydr oxyl ( Prine. The organic phase was washed with brine, dried (MgSO,), filtered, and

S|) ]: 1-( I( )2R) ﬁbﬁdeh&htydlr Thcdridemriyd Wapurifidd b¢ €lash ¢d1uah CRRINRMXyhPRESONNIaRReNY | ) S
ul fonyl ) et

m._de. and _hydr oxyl .
1R)-1-((2R) _{l%éﬁ?%%ed(ragqszc?qygra%%% ?O-%pquiﬁ:dtezp(eflﬁdfqrﬁg?%mt hoxy) phenoxy) phenyl )
sul f onyb) et hyl ) formam de. 12. A conpound according to Caim9, wherein X is
-N(R7)-. -37 2 2J UL 2003 W OOIE%QQCI:I@; A conpound according to Caim
12 which is hydroxyl ( ) i
1S) - 1- ((2R) - 1- (et hy! sul He$§Ry-Bdimethy L3 dioxan-devd-24(4-(4-f | yor omet hoxy) pheno
xy) phenyl ) sul f onyl ) et hyitdfleesmethaks)phtdox vipieauwifedyiaakaioaeng to C ai m 3)

R S o D IS R B ARl s s o
1- met hyb et BNIF dehel-) atropm(tamparaturel wasrtesatedvo shydapshetirosepbhestifonis atitlovtipted- D- t h
reo- pent it glr. | sursPafPPRENGR A BEGRER Wakkr hid &hl A2bdie. Va!‘}ﬁ‘:r&%ihié»ﬁa%,e @agoval ent
Egzgl Sw nlgiv(g%l%d’ wiita}'lnlc)irinc, Idrsle& &gscﬂ,‘ filérecd?g?do éjorr]xcciena%lga(t:e%r. dth%gcongentrait%:I VE/nas16

4- chl or o- 4'pufifi¢d?iB) flash(cohmn Gyr@matbgraphyodn iliGr ghil oxthl Ahdxanky: ey averel tohy dr oxy

)4aEn( ?(2))8)et gié%o(‘%tﬂg%grgéﬁécﬁy p?egyldl oxol an-4-yl)-2(fornyl (hydroxy)am no)eth
yl ~ul f @Ayl )-4' -~Eri fl uoronethyl)-1,1'-bi phenyl, and
4-(((29)-2-((4S)-2, 2-di net hyl -1, 3- dipxsgbred YI ) - 2(f or nyl (hydr oxy) am no) et h
yl~ulfonyl )y 45§ &y anino}-d APASy1-3.5-0-(1 -methylethylidene)- 1-((4-
4-(tnfluoromethoxy)phenoxy)phenyl)sulfonyl)-D-threo-pentitol
The desired product was prepared by substituting Example 16C for Example 1B in
30 Examples 1C, 1D, and IF.
MS (ESI) m/z 546 (M-H)’;
'H NMR (DMSO-dg): 8 0.64-0.83 (m, 3H), 0.90 (s, 3H), 1.25-1.33 (m, 6H), 3.03-3.14 (m,
1H), 3.33-3.54 (m, 2H), 3.62-3.72 (m, 1H), 3.73-3.85 (m, 1H), 3.92-4.05 (m, 0.5H), 4.69-
4.78 (m, 0.5H), 7.19-7.20 (m, 4H), 7.48 (d, 2H, J=9 Hz), 7.76 (s, 0.5H), 7.88-7.97 (m, 2H),
35 8.05 (s, 0.5H), 9.28 (s, 1H);
Anal. Calcd. for Co4HsNOgSF3: C, 52.64; H, 5.15; N, 2.55. Found: C, 52.83; H, 5.30; N,
2.30.
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- 18.- A nethod of inhibiting matrix netalloproteinase in a manmmal in
recogni zed need of such treatnent conprising adm nistering tg ZWU@@W a
therapeutically effective amount of a conpound of Claiml1. 19.° A conpound
selected f group consisting of (I S)-1-((4S PCT/US00/02038
)-2,2-di WEW&‘?%\? di oxol an-4-y
1)-2-((4-(4(trifluoronethoxy)phenoxy) phenyl)sul fonyl) et hyl (hydroxy)formamd

e
1R)-1-((4S)-2, 2-di net hyl -1, 3-di oxol an-4-yl) - 2 ((4-(4(trifluoronethoxy)pheno
xy) phenyl ) sul fonyI ) et hyl (hydr oxy) for

(1R) - ﬁ {(|4R) I2f2 d: met hyghdrbx 3¢ 06 2K AR tétrhlydiro22 Filrdn (101 (14-f4- uorzomgt goxy)ﬁhen
oxy)phenyl) sulfonyl) e e&m@(fotoﬁrxegtaox%zifnom' Hefms&foiny%ew s * > i methy

)-2-({4-5(4(trifluor orret hoxy) phenoxy) phenyl ) sul f onyl ) et hyl (hydr oxy) f or mam de
) -3 8 22JUL2003WOOOI44]§§ 1s+“2 92938 10 .
4-chloro-4'-(((2S)-2-((4S)-2, 2-di | an- 4-yl)-2(fotnyl (hydroxy
) ami no) et hyl ~ul fonyl )-1, 1’ -Ww

)-1-((49) -2, 2-di et hy¢nﬁﬂ030,qg@;gé@an@gi@psa%ﬂﬁm&r)ietrawrmhoxy)phenoxy)
phenyl ) sul fonyl ) et hy ydr oxy) f'ormam de

,4,5-trideoxy- 4- (forrryl{hydroxy)am no) Za“§ O( 1 rrethyl et hyl i dene)-5-((4-(4
15 (trifol uor omet hoxy) phenox ({a@, (1S

)-1-((45) -2, 2- di met iyl o 3l @@@aﬁyﬁgs%@g&o@]&wg@ RURHIER0Y) Pheny! ~ul
fonyl ) et hyl (hydroxy)

S) - 2- ((4- (4- chl Grhepsicsinesarp@ites was PrAPRIsARlY)subgtituting methyl (2R)-tetrahydro-2-

~((49)-2, 2- tﬁf gre&rbadylé{e ?or%aml(am.éﬂalﬁkmyh W%%MJ @rcmggae if 8xamp

(1S}-1- ((4 di'met 1,3-'di oxol an- 4yl { trifluor orretrﬂy pheno
xy) phenyl) ‘anyl ) et hyI (hydroxy) formam de, ( 1

S)-1-((BS) -2, 2-di net hyl - 1, 3-di oxol an-4-yl)-2-((4-(4net hyl phenoxy) phenyl ) SU
fonyl ) et hyl (hydr oxy) f or mam de

4-(((2S)-2- ((4S)-2, 2-di met hyl - 1, 3- di GXBPRIELS ). 2 25

(f or nyl (hydr oxy) am no) eﬁﬁ@&lﬂﬁﬂ&m}ﬂﬁbﬂmﬁﬁmﬂlﬂ%&, 1' - bi phenyl, (
1 trifluoromethoxy)phenoxy)phenyhsulfonyl)ethyl)formamide

o o var T R Petarpdiict was propared by substtiting Exampid 174 for Exatdple 181 1!

4- (((2%- ZE{)(a#@)eWZ di met hyl - 1, 3- di oxol an-4-yl)-2(fornyl (hydroxy)am no)eth

| ~ul f I h t h I, 3

{15 1 Lalge 2 gt G RN S A 108, CIOMEISTY] (2% 4. {amet hoxyet hoxy) pheno
xy) phenyl )MSKE\’EIyH-QéMﬁbIn(/hﬂﬁ My 6r mani de,

1,2, 4-trideppoyvie SO-QAY BAMNORS 4mdt g;lrlmhybz’én%l@{lss -1.99 (m,

reo- pont | Qﬁb ﬂ?@f% @ﬁf* 4 Ry N e =T DA
(trifl wsr O@IMﬂy?@mﬂoxgﬁ-ﬁW R3] T.4660(d, REL Bry8.3 i) r aih{sd@.oHhyioidy 2, 1R) -
- ((2R)- telLalongnos 33 LR YLY.5 2 (ehrd 4 biaeh! 4125 Rk Reuee) Blaaney)plygpy ) s ¢

onyl ) et hyl ~orma

271 (oY Amal o Far pdmBiNGrS: 6 iRy Hy 42410295 (Founes GoSOiFhchess Phenoxy
) phenyl ~sulygmyl ) et hyl ) f or mam de, 40

hydr oxyl (I RS) - 1- ((4S) - 2- oxo-1, 3-oxazolidin-4-yl)-2-((4-(4(trifluoronmethoxy)
phenoxy) phenyl ) sul f onyl ) et hyl ) f ormam de, hydroxyl ( 1 RS )-1-((4S

) - 3- netdayl - 2- oxo- 1, 3- oX Exam Example 18

azolidin-4-yl)-2- ((4 (44 ﬁcfrb{:!(ﬂ‘ﬁ)ol_'fﬁhﬁg-ﬁx)aﬂ{'ﬁ[?%ﬁ}&ﬂ@n_ﬁ'k( E@ fonyl)ethyl)form

am de, and 45
1, 2- di deoxy- 2- (f or nmy I(iglag 3e) - 1- ((4-(4(tr

i 1 uoronet hoxy) [aine ey t )vasnf meub Isuséﬁm rm&n ®17B fo?ExampleZlEina ~
2003 WO 001 4473 0. Tar??icorrpoung e\?\:hl Chyl s ( ﬁrg ptl ?

S) - 1- ((4S) Exapp t hyl - 1, 3- di oxol an-4. -yl ) - 2- ((4 (4(trifluoromet hoxy)pheno
Xv) pheras] ) sap: lenyl IS (s Ry8°H a)ymfote0. OBCIFAGER) 02038 - 40

.A@. ASL. A, A@B9. ASr. AS9. A. AS[ @6 Ayr . AyS. A@\ . A n. A
r. AS@ ASr . Néx&é% Aéri@sﬁ&?ﬁw,%%@@ A9. A. Ay9. AL. A@b6 A@. Al y9. A9. A@ Af r . AF%
A, E_. AULK: 55hQ15 5C

' _‘_‘
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- Xx$x0x?xzzz[{"{{]}}7~] ~—~i zupke_ZWKf " [V] ca] ca] c”a] c"a] ca] ca] ca] c™a] ca] c™a] c”
:a] (izi]vga]:ﬁ;;.ﬂ ca] c(a] ca] cal] ca] cal ca] ca] ca] ca] cal] ca] ca] ca] Cf]zca}ma-Ubﬁaa

| 1) 8DTB} xswigjoM§fsol V] ] ca] c*a] cha) ca] ca] ca] cal] ca] c( a] ca] ca]reTAysoap2Egc a) c

a] ca] ca] ca] ca] c”a] c”a] caj ca] cal ca]ca]c(a]ca]ca]ca]ca

W EM w2{ | R$/ 9r uzuoj e_YTkf "[] ca] c”a] c*a] ca] ca] c*a] ca] ca] ca] ca] ca] c*a] ca] c"aj

c/a] ca] c”a]'gahvikakoaiee Vbaacaby %]P@'ﬂh@?@ﬂncﬂﬂi?@\@cﬁb@ﬁ}xc@h{?436( 0.5

oA el b S G o

+] CFP] ei u% Y 3H)A9.BBKS, bE,]015H )a ] 6.85 ¢ Vi, (ﬂaﬂh‘,)a] ca] ca] c”a] cMa] ca] ca] ca]calca]c™al]c
al cMa] c™al ¢
11) 8GQUa{ vpK 43??%!%%1 Fﬁraﬂzfﬁ}(ﬁ:’ﬁ}) %](g ég]’)gg%{gg})g(g%ﬂ%‘a Sard i Sha) cav

] ca] ca] éa] ¢~H]} ca] c”a] caj ca] cal ca] c"a] c"a] cal caU] ca] ca

RT14yADOW | ~ysni d*"Xkf a[ Vkf "[]]]]c”a] c”a] ca] ca] ca] c”a] ca] c”a] ca] ca] c™a] ca] c”
aJc”a] ca] c(a] ca] c’\a] ca] ca] ca] ca] c™a] ﬁ} C’\?J éa] ca] ca] c”a] ca] c™aVlI LW nE. 1t\ "
al {vqgl ga\ Vkfa[ Vkf "[]]] c"a] caU] caj ca] c"a] c"a] ca] ca] ca] ca] c”a] ca] ca]
c”a] ca] c™a] ca] c™a] c’h3 g ERoAafhed arolid 4-(4-

V] c”al o! - W (+T\ kzt nh x::‘%? ] ca] ca] c™a] ca]
c”a] caV] ca] ca] c™a] c"%éﬁﬁoa ca cﬁ]"gnﬁ‘}vﬁg“{’%@&@%ﬁég‘?%&z’l@g K(WCFR4i % h
{vpke 4Tkf]]c”a] cMa] ca] cha] ca] c”a] ca] c: a] ca] ca] ca] ca] ca] c”a]ca] c”a]c”a]ca]c
a] ca] c”a] c™a] ca] ca] ca] ca] ca] ca] cMalg; Ak toa $'8;

GTIf (+61 nAf r NQ ?{ upj d_ZUK{ ] ] a] ca aca [ ca ~al cg] calc(a] ca]calcalca]c
a] c*a] ca] c*a] cha] ca] ¢ I i
]- : 5D]puG]G! ) 8DSnz Aol BC Zhikfidr ]»fda]pwl]rma]mhyl]asaumdr])d(lar]ch&g] Qa]mm]l)o(’p&be;féa] cajc
a] ca]ca] c”

21 Ogt wz| W%#@%?%@%f &}n caﬁcng ﬁ Fd ﬁé 1% h‘f ca cagw(a]oca] ca] ca
] ca] ca]léa] calp@hjeon) E?ﬁ]Péé’E‘}‘Eﬁ]V@éF@&‘Féa]l Afies ylew WA@@L& mmg apgyr mhe Y] ] cY|
g?]:g?]:gﬂ:;e%ﬁ Cﬁaﬁah Qﬂhﬁﬂ&%iqah@hoﬂﬁ@gqa&nﬁﬁixﬁ@]fﬁﬂ B, CPf]eC‘réﬂcﬁ@x}x Gad ;g] ca] c

ch o cajc
a] ca] ca] caPé4 ‘85‘% BAfweanSE ‘Eﬁ}’%ﬁéﬁﬁ)@%ﬁ% ]%%]t@!a %ﬁ*}%y} ca] ca] ca
J]cal! e#\Q waMe‘d:Iseqhennally with saturated NaHCO; and bnnc dried (Na;SOy), flltered and

Ul wr mhe™Y] ﬁéj‘iﬂ‘%f Caadeg?]cgfrbgfgcca] ca] ca] ca] ca] ca] ca] ca]ca] cal]ca] c&

a]J cal]ca] ca ca caJ ca ajc al 4Nl W kd
Ul wr mhéoY] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] c] ca] ca] ca] cal] ca]
c,al)c,a]c,alc,a]ca]ca] ca] ca] ca] ca] calcal ca$ p~_@#10%K& ()
0%&() 109%& () - Y, ni' 109%&’ () - IKYm VR ' TOUKK&' () -
K\WU3! (" @10%' () - ! @10%& () - M—}—'t S %40%CCE () 'S %09 () -
I #S %09%XX& () - \ 0l MWM@)MM@MD&H_M@MM_
109%&' ()-810%& () - I1 & 0% 7 L AL JIaBPEI(
1010% & () - S10% & ( & (. ¢ 0% & ()-mv
| [OPE25(1° #1058 pgzrﬁi _pr@u@wg_sopxpp@egt yy su,bs s Q@E;’g(gnzﬂy 19 \ for methyl (R)-2,2-
; '@Ig(}/?%(&&@mathﬁﬂ@aﬂd&%an&@ar@w%&n@mfﬁpm{ ZOPE: | ( A "10% % (& () -
oo 23 50 min 5 QAN T4 U 31 it (g <00

10/ &, 10% & K-I)NMR(3OOMHZ DMSO-dg): § 1.65-1.78 (m, 3H), 1.93-2.08 (m, 1H), 2.85 (s, 0.4H),
2.88 (s, 0.6H), 3.12-3.45 (m, 3H), 3.71-3.79 (m, 0.6H), 4.23-4.28 (m, 0.4H), 7.19-7.29 (m,
30 4H), 7.43-7.46 (d, 2H, J=8.7 Hz), 7.80 (s, 0.6H), 7.86-7.92 (m, 2H), 8.17 (s, 0.4H), 9.48 (s,
0.6H), 9.71 (s, 0.4H).
High resolution MS (FAB) Calc. m/z for (M+H)" 553.0926, observed m/z 553.0930.

Example 20
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(trifluoromethoxy)phenoxy)phenyhsulfonylethylformamide



104 & ()-3@BL0% & ()-F /1094 & () - 4‘/10%(&'() Y!I(/10% /& ()- GH:!

10/ !'y- 109%&

H@1l0% & ()- H@10% & ()- Q @10%8& ()- V @100/8‘\*&'()-'[@
10%/&' 0 ({65‘2149 Jg 0| Z9H !  + @%U10%& ()- !0 @%U10% () - Pchrn@dfedOH& () -
&W](? é%_lO%&'() C@10% & ()-{\=! 3F10%& ()-"10%& ()-Z 10

@%.10%

()-"109& ()-109& ()- F"109& ()-! F"109%4& ()- 10/ _10/ G(JT~

o003

10 LOSF= 109 ()-!>", 4100& ()-1#, 4109 ()-HW 2Y7{\=! 18" L3" 10%@& () -

flggl (1)00/;/?[ 2{ <(94) ( )m- s ﬁf{%&hgcﬁ%@?ﬁ epﬁig%}&m 0 1 S g?, sibstituting

(° L3" 10%0&néthyl (#R)-2a@ohd-@x420lidipe+Bcarignylate (&re(p)a:ed according to the procedure

< L3"10%J&

c(c)scd}ﬁldlxﬁ T{eé Eedt. 1954 1# &@%b&ox( r)neth?l ﬁ&%&ﬂyl -1 uitkBf ke ) -

P 1 #1098& () -, P | #10 ifi I #10
@H109Ru28& @ OKIH&MP(@"(&F boa| & () 3" 109 & ()-Z 10G 10G 10d =
1096G& ()5~ ?/WMET(BAI +@1MB)%& $08 @+NH,);

e AR A SO sy

 @H10% - &
10%& () - @

2XD), 1.20%32 (o), 4@ a7 47 ()%, &= 9 Ha, 78017196 (M>3.5H), BOM (S104H), 9.53

104| @=10%k & d258), I (S&bE, 0:281) N.97 &OBAVE261Y,40.12 (s, br, 0.25H);

10

15

20

25

30

35

Anal. Calcd. for C|9H17F3Nzogsl C, 46.53; H, 3.49; N, 5.71. Found: C, 46.26; H, 3.43; N,
5.57.

Example 21
hydroxv((1RS)-1-((4S)-3-methyl-2-0x0-1.3-0xazolidin-4-y1)-2-((4-(4-

trifluoromethoxy)phenoxy)phenvhsulfonyvhethylformamide

The desired product was prepared as a mixture of diastereomers by substituting
methyl (4R)-3-methyl-2-0xo0-1,3-oxazolidine-4-carboxylate for methyl (R)-2,2-dimethyl-
1,3-dioxolane-4-carboxylate in Example 1.

MS (ESI, Q+1MS) m/z 505 (M+H)", 522 (M+NH.,)";

'H NMR (400MHz, DMSO-dg): 8 2.69 (s, 1.5H), 2.76 (s, 1.5H), 3.54-3.65 (m, 1H), 3.79-
3.94 (m, 2H), 4.21 (t, 1H, J=8.8 Hz), 4.27-4.35 (m, 1H), 4.49 (m, 0.5H), 4.89 (m, 0.5H),
7.22-7.32 (m, 4H), 7.47 (d, 2H), 7.90-7.98 (m, 2.5H), 8.17 (s, 0.5H), 9.88 (s, br, 0.5H),
10.20 (s, br, 0.5H);

Anal. Calcd. for C30H;eF3N20sS: C, 47.62; H, 3.80; N, 5.55. Found: C, 47.95; H, 4.03; N,
5.34.

Example 22
1,2-dideoxv-2-(formyl(hydroxy)amino

(trifluoromethoxy)phenoxy)phenyhsulfonyl)-L-threo-pentitol

The desired product was prepared by substituting (2S,35)-2,3-O-isopropylidine-
2,3,4-trihydroxybutanal tert-butyldimethylsilyl ether (prepared by the procedure described
in J. Org. Chem. 1993,v. 58, p. 5153) for (R)-2,2-diethyl-1,3-dioxolane-4-carboxaldehyde
in Example 6A, then substituting the resulting product for Example 6A in Example 6B and
Example 16B.
MS (ESI) m/z 536 (M+H)", 553 (M+NH,)";
'"H NMR (400 MHz, DMSO-d6): § 9.96 (s, 0.5H), 9.62 (s, 0.5H), 8.14 (s, 0.5H), 7.94-7.88
(m, 2H), 7.81 (s, 0.5H), 7.48-7.45 (m, 2H), 7.29-7.20 (m, 4H), 5.18-5.12 (m, 1H), 4.72-
4.62 (m, 1H), 4.10-3.92 (m, 2H), 3.80-3.62 (m, 2H), 3.60-3.30 (m, 4H), 1.29-1.22 (m, 6H).
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| 2‘,(')'10;/&' ()-Z N ,"10%& ()-Z 01]v3Ko{Z9TI> ‘y'10% & ()-S 'y' 10%

'()-9) !y 10% & ()-S y' 109%& ()-Slyy' 10% {"{& ()-S" @LO%&! ZHRAT >!
1y $100& -7 LYY $10% ()-Z )1y’ 100& (3{S{p‘ §/') 109%& () - %(2 JUL-2008
y V' 10%& (g marsey’ 10%& () -SZ . PCT/US00/02038
ZXBTI >, “y- " 109& ()-1, y- ' 109%& ()-!1ly- ' 1098B& () -+
109 ()-1'yY $10%& ()-Z ! yY $109%& ()-Z
pltiulviw I~ @, SHYL0%& ()- 10%& ()- 3" S10%& ()-m 10 10 10>
109 ()-!y-' 10%&! % L MBdE~_ @1, I F 1109 ()-F 109 () - 109& ()-F F
MLOY&' () - 100/&- (I)t.vqxl g_gu;.gpr(t;o Nmfskx@%g}wmhz@he ingtant invention is not limited to
109& ()-fl F $6% %/&
&t Jtﬂe/@?b g}g‘égqx% %3 anﬁ@l%é& cap b§£r¥9c/§}?;§ i dthéo spediB¥&orrls
F10%& () - sﬂﬁ%?‘t‘ BP%‘“% (e gsse (&k ;@)‘ %f@m" hl‘“ eref@o*mf@(d)that the

. @O%& (5) - "exaMipldd W& cOpsidred in all respects as illustrative and not restrictive, reference being
made to the appended claims, rather than to the foregoing examples, and all changes which
come within the meaning and range of equivalency of the claims and therefore intended to
be embraced therein.
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Y+109%&' ()-S!'6, (MI0O% & ()-S!'Y9Q ' 109& ()-) (*h*++++++z[ PE: 1!l 10 10 10f=
109 ()-1(,3@10%& ()-! ,3@10%& ()-!,, 3@10%4& () - 22 JuL 2003
@10%&' ()-+++, & . 1/a?PE: 1!l 10! X, #10%

& 1 109 40)[1;4910% & ()-M10%&' ()-1!110%& ()-#yl109%& () - Z1/ At BseblhRbydI3PE:
'Y 1! 100/&'2{%’ #100@2&' ()-16", #10% & ()-!;

L #109& ()-1 @, #109%& ()-!1°, #109%& ()-556>7B7C7D7ETT7| qf [ <! " 109 ()-m 10 10
10y= 109%& ( ()-1",2#109%&' ()- ,,2#1098
& ()-T7 707 dégéﬁ%%m%%ow ()-fs10%& ()-"3 3 10%& ()-f3
3" 10%8& () - if#lOA/&O(ﬂPOlllrFile Yarmyla d388; 9j 999dEf [ <! f ZLO%&' () -
L109&' ()-1109%& ()- 109%& ()- 10%&' (%" SL0%& ()-f9>: >
<P>Z@BzX6f[<!!  @109%& ()-!!" @#10%& -l @109 () -!!'# @10%& ()-!! ( @F10%&
()-! 10% ()-BBBBBBBBB~_@ ', #Y1004& @)/ 310%&' ()-"S10%& ()-3 10 10 10yl =
109 ()-!" @10% ()-!BDEMGHH @ @#0NF& () A y#10%&' ()-! y#10%&' ()-!#
y#109& ()-!, y#10%& ()-! 6y#10%847() WAL 107109& () - .

@#10% " & ()-!" @#10%& ()-!s, %‘&'()-!f /‘E[«&'()"# @ #109%&' () - NNN
&\2NANOTQ H@ 10=10! 1B" f Y#109& ()|
fY#10966& () - @F10%& () - F10%&' (- #100/&' ()-F 10 10TQQRSVSdSSz[<H@

(1)7

5 or a pharmaceutically acceptable salt or prodrug thereof, wherein
W! is selected from the group consisting of
(1)-O-,
(2) -CH,0O-,
and
10 (3) -CHy-;
wherein each group i1s drawn with its left-hand end being the end which attaches to the
carbon containing R' and R® and its right-hand end being the end which attaches to the

.. 3
carbon containing R” and RY

15 X s selected from the group consisting of
(1)-0-,
and
(2) -N(R7)-, wherein R is selected from the group consisting of
(a) hydrogen,
20 (b) alkyl,
(c) -SO,-alkyl,
and
(d) alkanoyl,;

25 R'and R®are independently selected from the group consisting of
(1) hydrogen,
(2) alkyl,
and
(3) hydroxyalky];
30
R’ and R? are independently selected from the group consisting of
(1) hydrogen,
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10P
X10%: ()< 109 () -1 YHIO%& () - f Y#10%TE! ()1 fv#low&'()-l%z«w%ﬂé) ss
1ITATTUW Y7H@ 10! * S(mL0%& ()- !, S(ml0%& ()- F & 109%& ()- ! %/
,‘310%&'()Wbiomg/&()-fvwwwww_@oro" 109 ()-f"109& () Fcrass0pess 10 10
10y=109%& ()- !, S(MLO% ()-

WKYYZG\ | ] WU~ _@L0! D' S#10%& () - 9*! S' SH10%& () - 9*! a’ S#10%

& ()-9*1 k' S#;,IQP/&'() O*1t/ SH1098 ! 11& ()-9* ySHI0UE’R ()-9*I A~/ 4 5 }[ <1
@0 107 =109 () -1 6S6Y10% ()- SY 510% () - f 210%& ()-S!;

s#109%&: () - 9¥VENEh1006 - & ()-9*5'6 7" F R a' ") ank@0 10f=1!110% Q Q& () - SF
10% & (3; #BlofV & ()-Y110% & ()-"10% & ()-Y 10 10) aa%dUeoer ewX9K@L0
10210% & (

10% & () - ! E#’io& o&ep )t°§°mef FT0%p& ()-f1 f#10%y& ()-f!#f#10% & ()-frezeee
eeeeqY?@0°10q r10% & ()-9'q r10% & ()-q r10% & ()-qq r10% & ()-q

r10% & () - Ré@ﬁ@R EAREHTLPe A& b B¥ocErboh athrh dDUiBh they Qe £ld¥E & fdnhr 41
r10% & () - 9yq:lo {& () - eeceeeeee}"F@O

40
R® and R® are independently selected from the group consisting of

(1) hydrogen,

(2) alkyl,

(3) perfluoroalkyl,
45 (4) halo,

(5) haloalkyl,

(6) alkoxy,

(7) hydroxy,

(8) hydroxyalkyl,
50 (9) alkoxyalkyl,

and

(10) nitro;

Y is selected from the group consisting of

55 (1) a covalent bond,

2)-0-,

(3) alkylene of two to four carbon atoms,

(4) piperidineneyl,

(5) alkenylene of two carbon atoms,
60 (6) alkynylene of two carbon atoms,

(7)-SOy-,

and

(8)-C(O)-;

65  Ar is selected from the group consisting of
(1) phenyl,
(2) pyridy],
(3) pyraziny],
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2109 r10% & ()-q r1l0% & ()-qq r10% & ()-qgq rl10% & () - geeeeeeeeu] C@O0 10q
ri0% & ()-g&gq r10% & ()-)q r10% & ()-9&g r10% & ()-)q

r10% & () - eeeeeeeex >@o 10 2109%:& ()-q r10% & ()-qq r10% &'2(?-4UL 2003
r10% & ()- ({1149%9&' )-ef fEfffffvUal0 1 y#l 10%VEME () - | 10%¢e5)$obr02038

, #@LO%VHME, W?’) 10#° 10#10# | =10%t& ()- 3! 10%¢& () f JgMgRhFi O gi | Z9vU410 1
"10%c& ()-M " "109Qu9u& ()-M " " 1090VBH#ME ()-M " 109ENE: () - M s 109EME () -
' 109%VHME () - Q)b&%g%%‘b[l vu410 1 s= 10%! & ()-- Ys10%vEME' () -

S10%VENE' () - -Mk "1098"& ()-M " "109%H M& ()- M|||”1|[ vU410 1
' 109%&7M) - @%wh&'() o 109 & ()- { ,10% (& ()-- °,10%¢& ()-

, 10981 N& () (ﬂ)k br{)}],,j'7] Nj|[ vU410 1 ; @0% & () -, @0%;!&'()-,

| 109BVEME! ( S @ L10%HME ()- 0 109wv& ()-Niijmjjli|[:vUsl0 1

, =109V ()(7) lﬁ%% I\/& ()- S3109MME' ()- | OTLOYME' ()- ", LOYBKNE! () -
@LOYHEHS: () -(8) bkadolyl] myX710 1 ! 10%4& ()-S O#y10% & ()- #ylO%& () -
10%:& () - 10%%9% OMEML& 1090VENE () - mmodpp: qr | [ yX710 1

851092428 10% <& ()-m

(10) isothiazolyl,
wherein (1)-(10) can be optionally substituted with one, two, or three substituents
independently selected from the group consisting of
(a) alkyl,
80 (b) alkoxy, wherein the alkoxy can be optionally substituted with alkoxy,
(c) -(alkylene)-CO,Rg, wherein Ry is either hydrogen or alkyl,
(d) -(alkylene)-NRgR o, wherein Rg and R are independently selected from the
group consisting of
(1) alkyl,
85 (ii) phenyl,
and
(iii) phenylalkyl,
wherein for (ii) and (iii), the phenyl and the phenyl part of the phenylalkyl can be
optionally substituted with one or two substituents independently selected from
90 the group consisting of halo and alkoxy,
(e) alkoxyalkyl,
(f) cyano,
(g) cyanoalkyl,
(h) halo,
95 (i) haloalkyl,
(j) hydroxy,
(k) hydroxyalkyl,
(1) thioalkoxy,
(m) thioalkoxyalkyl,
100 (n) phenylalkoxy,
(o) phenoxy,
(p) phenoxyalkyl,
(q) (heterocycle)oxy,
(r) (heterocycle)oxyalkyl,
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10%& ()- f#10%& ()-S1 "1 10%& ()-M F 10%& ()- rsttutw %Lz(mﬁo 603
LU #100R! 2& ()-z L #10%"-& ()-z L' #10%#<& ()-z (L' #10% 2
04 0%448& ()-M &SH109R 2& ()-m XxXXXX$XOx?xyvU4l1l0 1 @10%t& ()- #10% #' & () -
10% #' & () w ‘84 ¢ & ()-310#10#10#M =10%& () -yzzz[{ {{|[: we4¥Osob/02038
#10% & ()% B & ()- s10%# & ()-f 10%# & ()- ylo% # & ()-M

= @10% & ()- {1}}7~~1|[:vU410 1 T1 10%# & ()-E Q‘+#10%'&'()- +#10% c=

& () - @10% gﬁ)g)}%ig@ # & ()-M #10% # & ()-si !"1| obU410 1
Y'10% &() 1 # >10%# & ()- 9!110% ! &() y6#10%#b&' () - SM
4110% ="' & () - mmﬂupx[oal&s@mo 1 1t110%$ & ()-g " 10%$ & ()-T qlovdl& ()-T
Y 10%$ & ()- ﬁﬁ]sq%ngla@?q) M F10% $" & () - IFky|zY8bU410 1 @10%$ & ()--

| & T10% $" & ( é@ 109 -- C@G#10%& () -

@#10%3&()-- ‘@9# a‘é&”() ||tl& [[:-410'$" S=10%$ & ()- " @/#10%! & ()-
C @ #1098B& ()-: ) +H@Y #109& ()-: )10%$ & ()- )10%{& ()-' ()8DTbA410" $
109%& () - @, 10%$ &)B) @f#10%$t&()- F10%$t&()

#10% $t & () - 31 09

L f#10% , & ()?Wﬁf #100/&’ ‘%Ml]ﬁ g"n%ed fg}‘%?‘ ‘S‘)fdf%@‘ ]g( {5%*%’(&}?390399

( #10088 ()- O«#ndBiis sekecied-front HEQIRYR c&nex)ung czlﬁj$ Ei@»@&d ((F(R")z)‘;g.'l.@w&in( ) -

,f #10%#& JKL My t1.3 =10% $t & #10%$&

, (#10% #& 8 F\ (#18%;# B%}%ﬁ%}gf%}%ﬁ(ssm 2| [ |<>1(1)10t Yg 10%@&%
“YM 10%5B& () - M 109%& ()- ° FI10% & ()- F! 10%X%B& () -

"10%BE& () - 31 | [\)KNILISO,R ", wherBiuBO&is(splected So KBS )ondsthiy J&O/@& ()-+
#H' 10% & () + #%%‘V & () + "10% #& () -1 R $/9r {YBK>1110 t°, 109 & ()--!,

10% ) & () - D 5$" 10941 & ()-1<s$"10% 1 & ()-

| 10%0585 () - r  GDRIYL10QS =10%B& () - L6#10%B& () - @ 00! 10%B& ()- 0! 10%P
& ()- O 100/@& (d - L0965 ()-- />YbA110Q$ | MLOYHME ()- Y 3 10%)' & ()-
3 1000ME ()- !1 F10Q810Qad| [ : AL10QS F, 109N () -
y 10%BVENE! (§ ) yf 1&%@” e@m %’I}Dg?n%aé%i&lg) f F(F?EB 0
109N () - Zd={vherbihlfOfly )aﬁf&l@ﬂ@lﬁﬂﬂ&o@kie @bcy®ld)oxy, hhd 1090HME () - ¢

0 0, - -
Y SSToomE: () - R E T el $led f&q@mp@%& bt 1o s e
109&' (1po (1) pyrdyl,

(ii) pyrazinyl,
(ii1) pyridazinyl,
(iv) furyl,

(v) thienyl,

125 (vi) isoxazolyl,
(vii) oxazolyl,
(viii) thiazoloyl,
and
(ix) isothiazolyl,

130 and wherein for (q) and (r), the heterocycle part of the (heterocycle)oxy and the
(heterocycle)oxyalkyl can be optionally substituted with one or two substituents
independently selected from the group consisting of
(1) alkyl,

(1i) alkoxy,

135 (1ii) perfluoroalkyl,

(iv) halo,

(v) cyano,

(vi) cyanoalkyl,
(vii) haloalkyl,

-35-



VUA10 | 109VENE () - #10%VHME () - MLOMEMLOMFMLOMEM >10%ENE! () -
"SI #109% & ()- "SI #10% "f& ()-' {Z9vU410 “y-#109M M (-9 )L 2003
sﬁ%ﬁémf/g&l ()- lCty-#lO%nn&' ()- 'cy-#10%& ()- Y 109N @ @J
' ()- VU410 Cf X #10%"~& () - fX #1098V M& () -

:y@#lo%J#W %"f‘gﬁﬁgy@tlo%#u&' ()-M Oy- #10% &') ()- + @zvsvm(lépcmgmm 0

Sf/ 9109%6#X& ()-- Sf/9109WM& ()-- , 10%WHME ()-- S(f#10%#& ()-s- Of X
#109%& ()--!1"fX #10%y& ()--uz{|}|obU410 , #, 10%t& () - 410M¢MLOMEMLOMEM
y=1008M8' ()- ~BWF10%& ()- SAF10% & ()- Y 3MLOYEME ()-|[: bU410
10%#& () - {9F 1QA#&Ianeyl, | 10% " & () - @ ! 10%+& () - @ y#l 10%&' () -
10961& () -|.-| [ pUAL0 g#I0% & ()- " 1109 & ()- ! 109%& ()- - 109%& ()-

£710% & ()- % 109WHVE ()--{Z9bU410 = f#10%& ()- 6 f#109%& ()
f #1006t #& () - whereinifongo) agd (o). the Pherybpgrt & thy phengxyng ghq pheppxyailgyd gan be
=10%#&' .()_ 65 100@&ally subs@ikd WilnSorke)Jor Fwo subkiRh& itlepelkidentiy GUBCed from
f #10%t& ()-)8Ga_bAA10# 6&3&3 y#109%%$& () -t vSIy#10% & ()-t #10%#& () -
#1098 () - 100HSEPPCIRUEBIRECr | [: AM10# ° @OW$& ()-S  @O%00& ()-S °
109%$& ()- 109%) dikyd, & () - f1OW%S& ()-

Sl y#109%x$&' ()-1@(}! éggglo#! Y+#1090WN () - %109 & () - %10%. zL & ()-

0

N

C#10%p& ()-: #10 o I mLO%S$&' () - AOTUVW [ NA41010x$10x$10x$ =100x$& () -

6: 109x$& ()- G arogkyl) - Y+#100gH& ()-  Y+#109&' ()- W | zY8NA4101 0
Sy@10% & ()- | ;{4 St& ()-S Y "10%"t& ()-- -10% $t& ()--

ST 10%& ()--10!, "10989& ()-|[:NAAL01l $10% $t& ()- @ 10% $t& ()-S
\#1058& ()-e \P1BYABt & ()-e SVBHL0% $' & ()--  Sy@10% (té& ()-Vi WZINA4101
L6t 10% $t& () - (vi)BHARMBE ()- @, @BH10% St & ()-! , @H10%08& () -

o, @#10%&'\ (?- (Vg‘ﬁég%? g)- WI]A nv410 @0% $ & ()-( " YFZ"10%&! & () - (
YFZ 10%t.# & () \$ & ()-m 10t $t 10t $t 10t $t y>10% $t & ()-.tn|[: vU410
1110% $ &. ()-T a@#10% $° & ()-9 ~SHI0WBE& ()-9 @XSHI0W ()-9 q SH109d$1& ()-
< rS#lOfV&I ()-’\g‘,%gldﬂglago 1@ #L09&' ()-m "3 s$10% $ & ()- 3 s$10%! & ()-
#, 10%$\& ()- 1 %S &()- 1@4 10%$ & ()-al {ZM3B1010 $ 10°$ 10 m
f=10%% & ()- & @10% & ()-!v@10%66& ()- ~@#10%& ()-m
6" @#10% $. & ()A eompound according to Claim 1, wherein Ar is phenyl.

3. A compound according to Claim 2, wherein Y!is -O-,

4, A compound according to Claim 3, wherein w! is -O-.

5. A compound according to Claim 4, wherein X is -O-.

6. A compound according to Claim 5 selected from the group consisting of

(1S)-1-((4S)-2,2-dimethyl-1,3-dioxolan-4-yl)-2-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethylthydroxy)formamide,
(1R)-1-((4S)-2,2-dimethyl-1,3-dioxolan-4-yl)-2-((4-(4-

5  (trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethyl(hydroxy)formamide,
(1R)-1-((4R)-2,2-dimethyl-1,3-dioxolan-4-y1)-2-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethyl(hydroxy)formamide,
(1S)-1-((4R)-2,2-dimethyl-1,3-dioxolan-4-y1)-2-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethyl(hydroxy)formamide,

10 (1S)-1-((4S)-2,2-diethyl-1,3-dioxolan-4-yl)-2-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethylthydroxy)formamide,
1,4,5-trideoxy-4-(formyl(hydroxy)amino)-2,3-O-(1 -methylethylidene)-5-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonyl)-D-xylitol,
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S10% # & () - £710% # & ()-S q=f #10%:& () - ({ZIME@B1010 + 10 eME 0
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L& ()-(TYZIV| [NAGLO10' # 10' # 10" # f=10%# & ()- y6 109%4& ()-T

S5-10% #' & ()- y210% # & ()- /#10%& ()-@kw [: NA41010 yl 10% & ()-S

10% #' & () 1008 Ot HE:

#10% # & ( (lg)m}?%§£ 20gmel h&’l@%&ﬁ i;ﬁh jo%/%((;/qgt‘@zﬂ#()- 10% # & ()- 10%# & () -

L! 10% #15& (ryethw@@enoxx) 5‘—0 droxyfermapuges ()- Y+ 10% # & () -

*10% #' & ()1$)- is%(hQ%ch&réﬁhembmW@&lﬂoh 1)-14(4S)-2,2-dimethyl-1,3-dioxolan-4-

10% #' & 10" #° f=10% # & 5#1098( #S&
(y5#10%()&‘?)(3§‘{yw§4‘%8’6)§§?“§ de y y/ 109@@& () - @t%u K1A41010( 10%§¢2& ()-T 9F
MLOY4#&' () - (1SHDYHE)- (2)2=d1®mhye%3 @owlan#-mﬂ&gf%(ﬁ #109%#&' () - Z$8: G [: NA41010

sIoly;g(y#fL (()n L drﬁé?lp/ %fh nox%&e/#fl s@ n)% y)fo ﬂq@aﬁlg%/&&( %) S
#1006:& ir@& ydimethy % ’(f)la" ’éﬂé{}b NA41010#10#10# =10%t& () -

@rrfLOO/#& (n)eth lﬁﬁh@%ﬂ&hc{n)y{)sulfoﬁﬂd)%ﬂ(t@urdx )fo@m>& ()-@rh| [: NA41010

010% ‘ L3, #10% 1096 & ()-- " 100%&
| 10%&'(%) N?f)’)f?(“méﬂs 4&@@ %‘* %‘ ° 1 love: 8 110% ° & 8 &@LO%H& () -
10%t& () - mnmamethx[ypmewmmyrmmymm&wmwfom@@ @ ()-Z

o HLONEG (4 LS IS (L1 S iofnd QINE L) 0% ()T P ariowe ()-

|| 4t 1098 ( ymethagyehorpbencxy)pheyysulipry ethylnydrony)iormamde
and
1,2-dideoxy-2-(formyl(hydroxy)amino)-3,4-O-(1-methylethylidene)-1-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonyl)-L-threo-pentitol.

7. A compound according to Claim 4, wherein X is -N(R7)-.

8. A compound according to Claim 7 selected from the group consisting of
hydroxy({1RS)-1-((45)-2-0x0-1,3-0xazolidin-4-yl)-2-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethyl)formamide

and
5  hydroxy((1RS)-1-((4S)-3-methyl-2-0x0-1,3-oxazolidin-4-yl)-2-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethyl)formamide.

9. A compound according to Claim 3, wherein w!is -CHj-.
10. A compound according to Claim 9 wherein X is -O-.
11. A compound according to Claim 10 selected from the group consisting of
hydroxy((1S)-1-((2R)-tetrahydro-2-furanyl)-2-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethyl)formamide
and

5  hydroxy((1R)-1-((2R)-tetrahydro-2-furanyl)-2-((4-(4-

(trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethyl)formamide.

12. A compound according to Claim 9, wherein X is -N(R7)-.
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OYyZ"109% f ' ~ f109% &
Y ows ety A ﬁ%ﬁé é‘ﬁ(ﬁﬁﬁn%%é?%é%#%? i faghgor 00 ¢ O
y10% $ &'()-~A| C@10# + S#H 10% 3" & ()- TSH 109B& ()- CSH 10%&k () -
, S# 10% $ & cith/
| 0bU310! x! | % 1oo A é‘ﬁd%‘(&’mng I é%%&v GIR) &L} fa10m s ()-
@3910% $° &% -tri dM@Y@TSémBHl%fﬁﬁ -dipnethil Go8-Q-(lymethylethytidgne)- 1-((4-
& ()- (! C#1@&/&nﬂhm(omécﬂrﬁ%i&cﬁdxy)bﬁehs)%ﬁfoﬁyla-n tySolpogo1( ) - 3>- _O0LzY7bU310! ! T
TH109R22& () -( T #109BE& () -
16. A compound according to Claim 2, wherein Y is a covalent bond, W is-O-,and X
is -O-

17. A compound according to Claim 16 consisting of
4-chloro-4’-(((2S)-2-((45)-2,2-dimethyl-1,3-dioxolan-4-yl)-2-
(formyl(hydroxy)amino)ethyl}sulfonyl)-1,1’-biphenyl,
4-(((2S)-2-((45)-2,2-dimethyl-1,3-dioxolan-4-yl)-2-

5  (formyl(hydroxy)amino)ethylsulfonyl)-4’-¢rifluoromethyl)-1,1’-biphenyli,
and
4-(((25)-2-((4S)-2,2-dimethyl-1,3-dioxolan-4-yl)-2-
(formyl(hydroxy)amino)ethyl)sulfonyl)-4'-(2-methoxyethoxy)-1,1’-biphenyl.

18. A method of inhibiting matrix metalloproteinase in a mammal in recognized need
of such treatment comprising administering to the mammal a therapeutically effective
amount of a compound of Claim 1.

19. A compound selected from the group consisting of
(1S)-1-((45)-2,2-dimethyl-1,3-dioxolan-4-yl)-2-((4-(4-
(triftuoromethoxy)phenoxy)phenyl)sulfonyl)ethyl(hydroxy)formamide,
(1R)-1-((4S)-2,2-dimethyl- 1,3-dioxolan-4-y1)-2-((4-(4-

5  (trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethyl(hydroxy)formamide,
(1R)-1-((4R)-2,2-dimethyl-1,3-dioxolan-4-y1)-2-((4-(4-
(trifluoromethoxy)phenoxy)phenysulfonyl)ethylthydroxy)formamide,
(18)-1-((4R)-2,2-dimethyl-1,3-dioxolan-4-y1)-2-((4-(4-
(trifluoromethoxy)phenoxy)phenyljsulfonyl)ethyl(hydroxy)formamide,

-38-



& ()-( t #10%OH& ()-(- 99 #10% & ()-(-!{ “#10%& ()- (Lf"xV4b mm(
“H100& ()- (1< TH#100& ()-( “H#L09& ()-(-!F “#109& ()- (! K ~#109 '-J 2803
“#10% & ()- ("' ()*9ETvU310! h T, #10%b& ()- f#l 10%$& ()- 10%$& ()- -
"10%$& () Wo sREOH10$ , =1098& () - R'| Z9vU310! h “F10% & () - | ~Pc0800:03038) -
F100%& ()- pl0%$& ()-B T °, #109N& () - , #109%$& () - .

8y X6vU310||f )#10% & () \M)#LONALSVE () - )lk)#10%36e6& ()-

Igof/é 4%6&% 8(@8%54?) ST E’I?c %3%0 SW - Ya )#10% v [v & ()-

laC )#10% orlayt(lyydro’}ﬁ{)mm@ﬁi yDsplggned, lf-@ph@yl 109%t& ()-!'L  10%& ()-
#1098& () - (D1OYASEK2 () diethHOPS&idxbtanf4-01601((4-(4-10%B& () - Y &JL10%B& () - Y

0 0 0, ! -
3( 1096 %> gt s oot Rlon i b o i dnoge: ().
3056708C5| obW415- tﬂdem%&fc(r)nyﬁnwgmmom)-%:BG@H&- ?tliyoliggwgr@&l«l(z%t&/ g .

I@la-igéy (&) @ﬂ%ul 109 | &glﬁﬁ ﬁa?ﬁhﬁg@l fgﬁ%%ow g - e| [(%)U41 #10%/#;&' (§2- @
10%#&' () - SUDOAES)-$-2 1@%@%&3(%'0@&%4 YheR (&) -7 " 11100418 ()-TH Q
l%[i 63#21 ﬁab&%(&pmano@@ﬂx&%mlfdrwl)émw%&xy»fommw&' ()- )10%& ()-4

(0)- @S)—2-((4-(4—chlorophcnoxy)phenyl)sulfonyl)—l-((4S)-2,2-dimethyl-l,3-dioxolan-4-
yl)ethyl(hydroxy)formamide,

20  (1S)-1-((4S)-2,2-dimethyl-1,3-dioxolan-4-yl)-2-((4-(4-
(trifluoromethyl)phenoxy)phenyl)sulfonyl)ethylthydroxy)formamide,
(18)-1-((4S)-2,2-dimethyl-1,3-dioxolan-4-y1)-2-((4-(4-
methylphenoxy)phenyl}sulfonyl)ethylthydroxy)formamide,
4-(((25)-2-((45)-2,2-dimethyl-1,3-dioxolan-4-y1)-2-

25  (formyl(hydroxy)amino)ethylsulfonyl)-4’-¢rifluoromethyl)-1,1’-biphenyl,
(1S)-1-((4S)-1,3-dioxolan-4-yl)-2-((4-(4-
(trifluoromethoxy)phenoxy)phenylsulfonyl)ethyl(hydroxy)formamide,
4-(((25)-2-((45)-2,2-dimethyl-1,3-dioxolan-4-yl)-2-
(formyl(hydroxy)amino)ethylsulfonyl)-4’-(2-methoxyethoxy)-1,1"-biphenyl,

30  (1S)-1-((4S)-2,2-dimethyl-1,3-dioxolan-4-yl)-2-((4-(4-(2-
methoxyethoxy)phenoxy)phenyl)sulfonyl)ethyl(hydroxy)formamide,
1,2,4-trideoxy-2-(formyl(hydroxy)amino)-4,4-dimethyl-3,5-O-(1-methylethylidene)-1-((4-
(4-(trifluoromethoxy)phenoxy)phenyl)sulfonyl)-D-threo-pentitol,
hydroxy((1S)-1-((2R)-tetrahydro-2-furanyl)-2-((4-(4-

35  (trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethyl)formamide,
hydroxy((1R)-1-((2R)-tetrahydro-2-furanyl)-2-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethyl)formamide,
hydroxy((1S)-1-((2R)-1-(methylsulfonyl)pyrrolidinyl)-2-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethyl)formamide,

40  hydroxy((1RS)-1-((4S)-2-ox0-1,3-0xazolidin-4-y1)-2-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethyl)formamide,
hydroxy((1RS)-1-((4S)-3-methyl-2-ox0-1,3-0xazolidin-4-y1)-2-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonyl)ethyl)formamide,
and

45 1,2-dideoxy-2-(formyl(hydroxy)amino)-3,4-O-(1-methylethylidene)-1-((4-(4-
(trifluoromethoxy)phenoxy)phenyl)sulfonyl)-L-threo-pentitol.
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