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16 or beta arryl oid in AD, recent studies have shown
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RifFaeRIah adion ob s drriersesdict and gpmima sesretesae Altheushranas cases
Of 60y bhRPAD Hiv%ée‘ﬁ"éttﬂﬁlt@d to genetic mutations in APP that lead to an

overproduction of either total beta amyloid protein or its more aggregation-prone 42

25 amino acid isoform. Furthermore, people with Down’s Syndrome possess an extra
chromosome that contains the gene that encodes APP and thus have elevated beta
amyloid levels and invariably develop AD later in life.

There continues to be a need for compositions useful in inhibiting beta

amyloid production and in the treatment of the effects of conditions associated
30  therewith.



anyloid levels are elevated (e.g., AD, Down's

Syndrone). Systemi c adm nistration of these conpounds
wo ooogfgierts at risk of, or suffering from thRPEEUS2004/009268
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| T X e85 other aspects of the nvention will be apparent to one of skill in the

art upon reading of the following detailed description of the invention.

DETAILED DESCRIPTION OF THE INVENTION
In a first aspect, the invention discloses compounds of Formula @), their
25  pharmaceutical formulations, and their use in modulating beta amyloid production in
subjects at risk for, or suffering from, AD or other diseases resulting from elevated

levels of beta amyloid protein in the brain. The present invention therefore provides

compounds of Formula (I):



R4 R3 (1) wherein: T is selected fromthe group
consisting of CHO COR8, and C(OH)RLR2i R and R2 are

w0 pabepenident |y sel ected fromthe group consi stP@myUsi004/009268
hydrogen, 5 lower al kyl, substituted | ower alkyl,
CF3, alkenyl, substituted al kepyl, al kynyl, and
substituted alkynyl; R3 is selected fromthe group
consi sting of hydrogen, |ower alkyl and substituted
| ower al kyl; R4 is sel eclyed from the group consisting
of (CF3)nal kyl, 10 (CF3yn(3upst ||t ut edal kyl ),
(CF3) nal kyl phenylg nal Ig{yl (Qubsti t ut edphenyl ), and
(F)ncycl oal kyl ; n21-3; \ R5 il§, sgleci the group
consi sting of hydrogen, “atogen|| CF3, ene fused to
Y when Y=C, and substituted di e®e fus
15 W Y and Z are independently sel edted Rgomthe
group consisting of C CR6 and Nwth the proviso
that at |east one of Wor Y or D nust be C R6 is
sel grd;ed: from the group consisting of hydrogen,
hal ogen, |ower al kyl, and substituted |ower al kyl; X
i s sel eck BdelfetedriromghggroupcansistgigifiOHP, STORY, at, C(BIDRRy;

and NR7; 7. 1S sel d fr t he.group consi stj.n
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Henloyier alkylpsibstitutieed thwee atkyl, CFp ke, subdtitutediflBényt, @lkeglyl, and
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of TNV cr3 phenyl, and substituted phenyl:
and pharRees siédtediofrdry R peapicaitisting af hydirauen!/ 16Weruridl aiEs
or ;Jl%odr ug thgﬁ(eqf 25 O these conpounds, the
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(F)2¢ycl oal’kyl, nmore preferably (F)2cycl ohexane and
bi cycl o['8:143;0] hexane, and nost preferably

4, 4-di fl | - .
£ 49 (0 Bl IR B W peposn i
enbBdédtet when Y=C ondisiRiiRRd dithe fisdd R2Y avhen N6t ogen, R3
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and N with the proviso that at least one of W or Y or Z must be C;

Ry 1s selected from the group consisting of hydrogen, halogen, lower alkyl,
and substituted lower alkyl,;
X is selected from the group consisting of O, S, SO,, and NRy;
20 R is selected from the group consisting of hydrogen, lower alkyl, substituted
lower alkyl, benzyl, substituted benzyl, phenyl, and substituted phenyl; and
Ry is selected from the group consisting of lower alkyl, CFs, phenyl, and
substituted phenyl;
and pharmaceutically acceptable salts and/or hydrates or prodrugs thereof
25 Of these compounds, the preferred members are those in which Ry is
(CFs)nalkyl, such as CFs, CF3CH,, CH(CH3)CH,CFs, CH(CH,CF3),, or CH(CFs),.
Other preferred members include compounds where Ry is (F)ncycloalkyl, preferably,



5 Y=CH, Z=CH with the sulfonam de attached to C 2 of

the thiophene ring. In another enbodinent, T is CHO
wRlooanek1R2 are hydrogen, R3 is hydrogen, R4 iBCT/US2004/009268
CH(CH3) CH2CF3, R5 is hal ogen, and WEC, X=S, Y=CH, Z=CH
with the sulfonam de attached,to C-2 of the thiophene
ring. In a further enbodinent, Tis C(OR8, Rl and R2

are hydrogen, R3 is 10 hydrogen, R4 is CF3CH2(CH3) CH,
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S stereol soner
the ring is attached to the SO, group through a carbon-atom. However, the ring may

be attached through a N heteroatom.
The compounds of the invention may contain one or more asymmetric carbon
atoms and some of the compounds may contain one or more asymmetric (chiral)
30 centers and may thus give rise to optical isomers and diastereomers. While shown
without respect to stereochemistry in Formula (I), when the compounds of Formula

(I) contain one or more chiral centers, at least the chiral center of the B-amino alcohol



5 pharmaceutically acceptable salts, hydrates, and
prodrugs thereof. The term"alkyl" is used herein to

WO 2d0e1092165 bot h strai ght- and branched-chain sBCT/DS1004009268
al i phati c hydrocarbon groups having one to ten carbon
atons, preferably one to eight carbon atoms and, nost
preferably, one to six carbon atons; as used herein,
the term"lower alkyl" refers to straight- and
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subst t ut ed heterocycllc 20 "al

; A o
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al kyduvas teanhd tval tlsréigﬁ%apwtomsabx%yelr §§%arbon atoms;

arylthio.  These substituents may be at t acﬂ
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chemical noiety. The term 'cycl e S useaaq?lnelsrgrerﬁerably
lio e sixsarben @gmson- based sat ur at ed ring 25 having

nore th rc h, f
"ong. | Thielefifr SRR OGNl BRIV, SuehshBies atomy
t woredrr torakd, dieniyb ahckgdkyrgfﬂ QUOpps dsquse dtseﬁhiedfhasllﬁg ﬁrlbﬁh (lfn@ téhree
a cl oa
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at OGN OHnNO@mrmmp raqiﬂ &feﬁehi cyclﬁbﬂﬂbttltﬁte@ afh @ﬂbsﬁft@éﬁeteﬁ@chc
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o A Ve BHHRIGH akPohgryiony. substityfed ayloxy.rallydearbonyl. Alkvicargoxy,
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S u Si sti
hal %@éﬁﬂkﬁf mpyw%a Ougﬁrqwed Brakkrag attachmb@tcpnamtms a stable
al kaHemical eyl , substituted al kenyl, al kynyl, al koxy,

aryl oxy, _substituted WO 2004/ 092155 PCT/ US2004/ 009268
6 al kyl obhy tera fey¢lealkddisysed lmreuytoahemﬂw carhbic-phsadisatorated ring

25 Ubsdy il %%&Q t13h K YhRgh- Eﬁms %%’ lrr'lhltr‘}lé gc?rws B aglﬁgl%éu b‘b? ferm cygloalkyl

substi tut ed heterocy
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The term “substituted cycloalkyl” is used herein to refer to a cycloalkyl group
30  as just described and having from one to five substituents preferably independently
selected from the group consisting of hydrogen, halogen, CN, OH, NO,, amino, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, alkoxy, aryloxy, substituted




5 at | east one part of the fused or linked rings forns
the conjugated aromatic system The aryl groups

w0 piieass but are not limted to, phenyl, naphedmyius2004/009268
bi phenyl, anthryl, tetrahydronaphthyl, phenanthryl,
and i ndane. The term "substitu%ed aryl" refers to aryl
as just defined having one to Tour substituents
preferably independently selected fromthe group
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st a t
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pr eF%rP%Qrﬂ“g PArEPENtEAt 1 vy sel ected fromthe group

ConSI st i ige efm fﬂkubﬁhtutamﬁenzﬁ” 2fe%0 a JdneylNrapdhavidd @BFituted on
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PRERS BP0 Fhigve st bijiee PEiigrally indlgprpdentlyrseleeigd from the
het gfdap Y6nsisting bikiSodes;, ENISHIY, N, 8ino, alkyl, cycloalkyl, alkenyl, alkynyl,

alkoxy, aryloxy, substituted alkyloxy, alkylcarbonyl, alkylcarboxy, alkylamino, and
30  arylthio.

The term “heterocyclic” is used herein to describe a stable 4- to 7-membered

monocyclic or a stable' multicyclic heterocyclic ring which is saturated, partially



5 aryl ring. The heterocyclic ring may be attached at

any heteroatom or carbon atom provided the resultant
wa@eomoa1se i s chemcally stable. Such heter ocyrCT/US2004/009268

groups include, for exanple, tetrahydrofuran,

pi peridinyl, piperazinyl, 2-oxgpiperidinyl, azepinyl,

pyrrolidinyl, imdazolyl, pyridyl, pyrazinyl,

pyrimdinyl, pyridazinyl, oxazolyl, isoxazolyl,

nor pRraturdivd, or iidRiratéd, aﬁWvl‘ﬂ% inBivilles ctanoﬁ 'abblms ahd ?r)ﬁhm one to four

benzofuranyl 10 benzot hi enyl, thi anor phol i nyl

t hi BetEoARBT iPFsferably imdspandentlyiseloejed Fieomithgaroumenasisting of N, O, and
t et sahysl ath thBb&fsaé’[omsTBQy bet iz gk hEtg}o%g%hc ring also includes

heterocyclic” 1s used herein to descr
het emyomylélby@c ring sn wiiish amyeef ahawe de@n@irhetdmx:ybbunngs is fused to an

§ u balé’ nf(’:fgen}%feg CS’%lnglj 1.% %%’%%pa%ﬁ&em %@e m&m gli,ﬁaﬁ 81’1 atom

aI kptov1dsdl Betresultte dtradtiag fis, ch&ﬁoal)bcétdﬂé k§ch hstetieydlicigk@ghs

cycla ky al k 1 tuted. al kenyl, kynyl , .

Y Rt o B Rt L e R, Sy E b peridiny,

ar y hapinyl, @Wsﬁdlﬁyﬂtlﬁddaamyl pyidyl, priﬁ)ﬂn?%)b?fruﬁidhﬁ/ﬂ g HESshy],

al k on EX ﬁarbogﬁl, subletuted al kyl car bonyl ,

2l KUFEAN b preros i aepbdlinsly maahlaumalmi, ey Rigtlaheesuranyl,
18 UDBérizbfateRl, BliddrpRILAYL, thidn

Ll SRR, R T we

" subfY X#Rbﬂmﬁ@kylphenyl are recited, 20 the

substi t UhORTBY bRREHE hdbrodRBe ’qh kel hefefiHB d%cn%&thtetﬂgterocychc

correspaondi ng base conpoun term™al

useths Pémh%valgrcélﬁé@ foppsubsEuar pyeformply lwtﬁacmlemly slatedyftom

R S g 25 SO ) Dol g
18y bqulqaﬂwédumnyuted Sslodlhgl, alkenyi ’sabsyltutd!ﬂ akenyls allkp®yd, substituted

h R
0o Dol L L b A R, BBRD RS oy ey substiuted
her elkyloky atksflcmrbohyi idbetltﬁi@?@algylearbonyMMy&ai%okﬁ squulﬁ)féd or

sub |tu Th er car boxy" 1s used
her & ¥1IC g(”f’yef“ kY Péfngl ﬂg’ %%[Palé?]@ﬁ%“ E}ﬂlé % subgityted arylthio.
al kyI Or WhergShd fetbseQuistilydd. alfd &@Qﬁfs@t%?eli%ﬁ(ylphenyl are recited,
CT/US 004/009268 8 The term "am no al kyl™ refeers to
ot e SESHAR 2% Qacw &t the alkyl 50HpE §n Hiseiorrsponding base kethpound.
or substTHetbes MY " isUQtRPoin HABEA
carbon atons, whic ﬁaﬁ el%ltherkﬂgﬁgRgggﬁlg?gkgb%amyhn
andSWsEsaRKyL of attachment is on the nitrogen atom
The t er rqhel}@llng) <) r
term"ri ng st ?‘ﬁ%%i eg S{eﬁg%@ﬁg& reggr;cr%ﬁgcm%mlcl:‘p’ el i aryl or
st r ebstifpied agylbr i dged cyclo  structure, and fused cyclo
2§truct Ur%tex‘ﬁ(" a?yc‘lﬁu(; h?ugeﬁ %grel%fto Erelzfen 0 %ﬁerékc érlcj)lrlpe, vxlfhere Ris aryl or

ot herw
substltuted aryl.

The term “alkylcarbonyl” is used herein to refer to the RCO group, where R is
alkyl or substituted alkyl.

The term “alkylcarboxy” is used herein to refer to the COOR group, where R
30  is alkyl or substituted alkyl.



speci fied. The conpounds of the present invention can

be used in the formof salts derived from
w@basneasuti cal |y or physiol ogi cal |y accept abl BCHUBI84/009268

or bases. These 10 salts include, but are not |limted

to, the followi ng salts with ogganic and inorganic

acids such as acetic, lactic, citric, tartaric,

succinic, fumaric, maleic, malonic, nandelic, mallic,

hydr ochl Diid tesm *“é&ﬁiﬁ&ﬂ’lf}@’"}e@ers ﬁ%%%nﬁ Rl Yerlidry énﬁnes wherein

sulfu;ﬁhq met hanesul foni ¢, tol uenesulfonic an
si eyl onsybiiitutad allsyieatve castaming ona e sighttcarbes atoms, which may

t hepg8ifher fdnldedr dﬁ?érérﬁ ahJ‘ﬂ:lls e ﬁ*aﬁﬁ{ﬂa{éﬁ 1‘3% e ntltr(fggn atom.

ethylenedlan1n§ and salts wth
al kal i neThedpmn Tniasan refess fo €L By, Eodilum (e. g. sodlum

ydr oxi & m_ hydr oxi.d.
gal cium e telrl)ﬁ) rﬁ%s (s:flllt{ijgrtnur& (gtcl)(%(els (l)r) 8%01" C sgtn%cgqral%b( g%ééi cyclo
mag ﬁe@tunmah@/ ﬁxscxi(cycth)) S.tru?ﬂiues amnkad ths fypasf viad $traturefs b&ferwwe

co W of the invention may be in the forn1of
esters, carbamates and ot her conventional "pro-drug”

forms, vitheddompadueis o the peuzemiirBetiodtdtah Be 6368 n 8P of salts
con ert hp t he active noi in vivo. In a currently

pre %H— ed fommhamacaically o PS%I 1JaRicRlly aspeptabla asids or brses. These
1@. Jsalts BrclulleShud ahet Kimi R | ih&9ani
T e et il B Ot B
Desﬂfg"f? suc W&P‘f& 141C, QK A3rtapc, RaqaimGllimangy, Byl Balpaic,
ed. maﬁ’déh@ rﬂil@ﬁy&ogﬂ&% ﬁy:ltﬁglﬁbrmcl gho@glﬁ)rﬁn@?ﬁjz' TBfke, the
phenesu

compounds of Forf nul a are thi ohan1dés

25 @ﬁ@m?évl@nereéqlmm#omsamlmlm bmrves&]ﬂta’om:ds,cbmd mixtures
an dth@i%f O8&! LADIYudP @r’ﬁ!n% n’iuﬁ‘ gﬁﬂ?edlan‘%mf %8 W{% S Sith alkali

h (3-branches Int
1%1| c@hf@ls or Taline earth nhtaisesphm sadmnF(ugmbam(m Bydrdxhie), potassium

nt.i.on_desir abl structure in
i b ASalo PN O S8 Hnt B magesgn (<.
(CF@%Q@HumﬂwsKshkweochen1stry, R5 i s hal ogen, WC,
sulfo attached to G2
o the TStgh el = e SOmmous o HGe St metie.n tdorm of
¢ o nptns) darbaxfatBoandilieer (:éﬂvelﬁfoﬁalf‘ﬁfoadlﬁg” forrna rwmswhenTh us,
2(wth res%%ﬁt to Fornula e conpound of the

nv asug é‘e%&?wﬁ tq the pg Vo ot 2785 In a currently

PCTprefeA 80 dnBUIA68, thd p M%Bat%ekt@rs Osed B0 a %Z’r[‘ %qu b%dwell

enbpdlnent the furansul fonam des are erize

CGrosrasidirassited Thee A Kies” diparasclods aComilemeny taligatiobesign”,
| n M@&lcﬁﬁlq{@@e[rc}?ﬁ@@éﬂr e lcéﬁ IEH e
(1) are pyrazo su oﬂ%%% &Hpﬁﬁ%ﬂ resﬁggkg}o
Formul a Ip Pye emwlm@ﬁﬁb@mmwsa)fﬁ omudd (i) &re It}ﬂolﬁlemd?.ulfdha?ﬁldes
23 S MR TnordMidsh {
provi so fhat alglf' afg%cg }ﬁl(g%gnesa?%%d?’ fncﬁgg)?tvgﬁﬁmé y, S-halo
thiophene sulfonamides with B-branches in the side chain of a primary alcohol. Thus,
with respect to Formula (I), the compound of the invention desirably has a structure in
which R; and R; are hydrogen; R; is hydrogen, Ry is (CF3)2CH of S-stereochemistry,
Rs is halogen, W=C, X=S, Y=CH, Z=CH with the sulfonamide attached to C-2 of the
30  thiophene ring.
In another embodiment, the compounds of Formula (I) are furansulfonamides.

Thus, with respect to Formula (T), the compound of the invention has a structure in



These and the other conpounds of the invention can be

prepared followi ng the Schenes illustrated bel ow. 10
w®ohedss The conpounds of the present i nvent@DOSMA$009268

be prepared in a nunber of ways well known to one

skilled in the art of organic %ynt hesis. The conpounds

of the present invention can be prepared using the

nmet hods descri bed bel ow, together with synthetic

et Ragh SKRWIni e BEraB1¥ RiBSdiinGntOhe ARhrsulbradni@®s are characterized

variations of these methods 15 by one skilled in the

ar t by p-deanchegem e gidehaimehp prémani slogkolar ganl ¢ Synt hesi s,

" Sel ecti '

Chem st rI)fl"}feyanégeF %S&f(m%tr%,gk er g%lsn%f%o r es@] aﬁé&/&g&

(19 Qlﬂfona@ﬁl‘m r Evenwitly eesi@cttadioom@h it ¢oppotidieas a structure in

5/hER 306, RegStLaneuly QLA Gy RPN B ot

PrebéYrerrrmtmes i ncl ude but are not limted to,

t hose oullned 20.bel o fi

pr epar at ? e Ay ghgr CofmplQ &Y of g’ﬁ Hbvigméonlcaﬁggmeﬁﬁred following the
al c Shimek illussratedibdléve. appropri ate sul fonyl halide in

the presence of a base such as triethylamne (TEA)

and in a suitable solvent to afford conpounds of

16ornula I'l'l. For conpounds gyh@e@s R2 and R are

hydr ogen, oxidation of the N-sulfonyl pri rrary al cohol

with 25 By GOmPRPRARCE Hiegresemiivieatien @POEprepume mbaumber of ways

Mar tyell kR
T Weg. @\Klﬁe %ddn@ ?i,ﬁﬁ%g_ %gﬂ%% %t[s ﬁlc s%tﬁ@ is. T]él/\g:om%&{dk Bf the

con@fesend By ergtmwmab@premred ustng gleth@ﬂﬁedcsqub&d b€6W, together with

( 1 9 llet&: tﬂ%ﬂmﬁg quv?ﬁgttﬁkesyﬁtﬂg eérﬁ i dAr[l%r %r(ii %o}{s((j %’\}ée)ie methods

can be reac Feagent
1Wh e |bE o gkelledn thlegan (¥eer gaeraliy, Cb)mzbrékensveaOrghmic Ggm‘haszst 0

affa al coho .

G noy e SRR A R eSS Mt e R LD i 1. Fleming

per ﬂ’eugmam:Erebs NHW(.Y ah (98, Cgmpmhyns{Elel:gonid Sadvasmy, ¥The

) Ry s AR Rt pkSTagls Qopbouigs e TRAINgRA® cegatmon Press,

/11 Net Rk RD7R). PRferRS métiwdk @kluBe bRt % 5idt 13nited to, those outlined
20  below.

A first method of preparation consists of reaction of a 1,2-aminoalcohol I
with the appropriate sulfonyl halide in the presence of a base such as triethylamine
(TEA) and in a suitable solvent to afford compounds of Formula III. For compounds
where R; and R; are hydrogen, oxidation of the N-sulfonyl primary alcohol with

25 pyridinium chlorochromate (PCC), the Dess Martin periodinane reagent [D.B. Dess,
J.C. Martin, J. Org. Chem., 48:4155 (1983)] or under Swern conditions [Omura et al,
J. Org. Chem., 41:957 (1976)] then affords the corresponding aldehyde IV which can
be reacted with Grignard reagents (RMgX, where R is an organic radical and X is a
halogen) to afford the secondary alcohols V as a mixture of diastereomers which can

30 beseparated by high performance liquid chromatography (HPLC) (Scheme 1).



[l 11l PCC or Dess-Martin when in Ill, RI=R2=H OH O

%Z 1l NHRMX Y- _ZI1Il I R 1- Il R R /WII H "IX
wo@BiRa x OR4 R 3 VIV A second nethod of PCT/US2004/009268

preparation involves reaction of an a-amno acid or

ester I X with the appropriat elosul fonyl halide in the

presence of a base such as triethylamne and in a

suitabl e solvent to afford conmpounds of For rml a X

(Schene 2). The 5 internmediat esddsgul fonyl acid X

(Rx=H) can be converted to the corresponding primry

al cohol VIIl1 (R1=R2=H) utilizing standard nethodol ogy

such as lithium al um num hydy i (Li AlH4), B2H6 or

cyanuric chlorigde/ NaBH4. e-llnt di ate I\I- sul fonyl

ester X (Rx=al k Bn)RsCam al¥o |pe reduce tthe

correspoﬁd%ﬁ%&ry al cdhal \A4 1) (? }K

utilizing dar drimet hodalqgy su Li %\I R

Al ternatively,®the internediate N-sul f &yl @st &b X s

(Rx=al kyl, Bn)imcan be converted to the almiehyde IV

with D BAL. Finally, the internmediate N-sul fdnyl ester

X (Rx=al kyl, Bn) can be reacted RiCtonD@s-Bigtin \| athemit 81, Bf=R,=H

Grignard reagent to afford the tertiary alcghols |11

with RI=R2. Alternatively, for tertiary alcollols III

wi th Rl not eﬂjalﬂ to , ;Ihe correspoq{dl ng Vi

anmi de off tie aci gRe&X be pr parzedl 15
sequg—m{ act i t MRRIMGX ang,
2004/ 092145'5 P 2004/ 009268 11 Sthe /2 OoH Ry - -

I 1,.NR5 /WII RH XX 4 R3I1V DBAL Rx= al kyl, Bn
0 v v

A second method of preparation involves reaction of an o-amino acid or ester
IX with the appropriate sulfonyl halide in the presence of a base such as triethylamine
and in a suitable solvent to afford compounds of Formula X (Scheme 2). The
5  intermediate N-sulfonyl acid X (Rx=H) can be converted to the corresponding
primary alcohol VIII (R;=R,=H) utilizing standard methodology such as lithium
aluminum hydride (LiAIH,), B,Hg or cyanuric chloride/NaBH,. The intermediate N-
sulfonyl ester X (Rx=alkyl, Bn) can also be reduced to the corresponding primary
alcohol VIII (R=R,=H) utilizing standard methodology such as LiAIH,.
10 Alternatively, the intermediate N-sulfonyl ester X (Rx=alkyl, Bn) can be converted to
the aldehyde IV with DIBAL. Finally, the intermediate N-sulfonyl ester X (Rx=alky],
Bn) can be reacted with 2 equivalents of Grignard reagent to afford the tertiary
alcohols IIT with R;=R,. Alternatively, for tertiary alcohols III with R not equal to
Ry, the corresponding Weinreb amide of the N-sulfonyl acid can be prepared and
15 sequentially reacted with R;MgX and RoMgX.



Y~z / 11 11,.C1 O~ SOHO HNRS X~-W

I1~-NRg RB ORx TEAR5 X /-WIORg R ORx 3
wa@bkdogho921Bh X | x RIMgX (R1=R2) Li ALH4 or for RXEGHUS20RK609268

al kyl, Bn gx=H or alkyl, Bn B2ZH6 O HOH O HOH Y~z R2

Il ~NINHRS /WIl Ra R RS-';,C/WII H XOR3 x O

RA R3III VIII 1In a varlatlon of the second nethod to

prepare the primary al cohols, an a- am no acid or

ester (or N-protected derivaschee2t hereof) VI is first

converted to the corresponding primry 1,2-am

al cohol VII (using the nethodol ogy out |Yi-n-gd Ehe 5

previ ous paragraph), which is subsequ —I—§;,—

deprotection (if necessary), reacté@ LAY t lhe R H
appropriate sul fonyl halide (Schenme 3) to af 3
conpounds of Formula WVIII. WO 2004/ 092155

PCT/ US2004/ 009268 12 Schene 3 P OH O 1. LiAlH4 H
for Rx=H or alkyl, Bn xl<~ H ORx R4 RDIPAL ofx=falsyl. Bn
Rx=H VI cyanuric C/NaBH4 VI | or B2H6 O

" l Cl
o /< Y S/ (0] H 0
Rs v Yoo |
z |
H,N X 0‘ /< At 0__~N
ORx & Wl ORx
5
R4 R, TEA x” ll, Rj Ry
Rx=H or alkyl, Bn X
X
R;MgX (R1=R2))/ LiAH, | orforRx=H,
Rx=alkyl, Bn Rx=H or alkyl, Bn BHs
o H o H OH
—~z | ] y~z | H
\\ s _—N / 1] —N
Rs I Rs /‘ : ﬁ H
o] X o R 5
o VII

In a variation of the second method to prepare the primary alcohols, an o-
amino acid or ester (or N-protected derivative thereof) VI is first converted to the
corresponding primary 1,2-aminoalcohol VII (using the methodology outlined in the

5 previous paragraph), which is subsequently, after deprotection (if necessary), reacted

with the appropriate sulfonyl halide (Scheme 3) to afford compounds of Formula
VIIL



P= H or protecting group Y-Z 2. Deprotect // ~s_-C
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fromunnatural a-am no acids containing beta
branching in the amno acid sifde chain, a nmethod of
preparati on based on the work of Hruby (Tet. Lett.

38: 5135-5138 (1997)) is outlined in Scheme 4. This 5
route entails formati on of t4Ren®3 O- unsat urated am de
XI'V of the Evans chiral auxiliary froman acyl brom de
Xl via a Horner-Enmmons reaction sequence, followed by
conj ugate addition of an organocuprate,rtrappbmg of

the rdsul ti enol at e japiagp XV W th
N- Br succijpam de (NI?S%X | spl acerrent t om de
XVl w t id anl on 0 H

tetra uanl oF ni ung, ug&eH(TM?A) or '¥odi Ukn azi de to
afford Xvi [ 10 fol | ovg cinggiigtion to theyl, 2-am no

al cohol aﬁ@ subsequentors Jonyl ation to afford the

tar @etH&g Sl |- 2004/ 092155 Y ﬁ
PCT/ US2004/ 00 8 13 Schene 4 Br O (‘RByweteet| Br —g—Cl
P(OR)3 Ao ON O OBr 1. OLimN O PR.PEA XI | &7 AN !
Ph 3. CF3(CH2)nCHO n=0-6 CF3(CH2)n CF3(CH2)h CF CH
~~\Rb ~\Rb 3( 2)n Brp I OO

v o) IiI OH

———

/< %\‘ ISI/N>8<H

R W H
? x” Io Ry R

VIII
For preparation of compounds derived from unnatural a-amino acids

containing beta branching in the amino acid side chain, a method of preparation based
on the work of Hruby (7et. Lett. 38: 5135-5138 (1997)) is outlined in Scheme 4. This
5 route entails formation of the a, B-unsaturated amide XIV of the Evans chiral
auxiliary from an acylbromide XI via a Horner-Emmons reaction sequence, followed
by conjugate addition of an organocuprate, trapping of the resulting enolate anion XV
with N-Bromosuccinamide (NBS), displacement of the bromide XVI with azide anion
(provided by tetramethylguanidinium azide (TMGA) or sodium azide to afford XVII,

10 followed by reduction to the 1,2-amino alcohol and subsequent sulfonylation to afford
the target compound XVIIL.



5. NBS 4. CuBr,DVM5, ONp -ON O RIMgX ON O Ph Ph Ph

XVl xv XIV 6. TMGA or NaN3 CF3(CH2)n N3 ,,, % Rb
wHei0angd1ss O 7. LAH O= s -O (CH2) aCF3 O N | | kp PCFHUF1004/009268

N'"Rb 8. Hetaryl SO2C1 Ho Ph XVII XVII1 Wen the

heterocycle attached to the sulfonanmde in the above

al cohols is thiophene, the correspondi ng sul fone

derivative XX may be obtained by oxidation of the

t hi ophene conpound Xl X w Sbhege@l or oper oxybenzoi ¢ aci d

(MCPBA) (Schene 5 5). WD 2004/ 092155

PCT/ US2004/ 009268 14 Scheme 5 HOH OH / 111 I -N

R2 MCPBA 11- S~~-N Rz R5 S8 ol R R R5 R ®%gp

Qz Xl X X Analternategep ratlg sulfon

deri véd fromunnatural N a noalc bls utid

Buchy ~ nodj ficatdon of th recker a-am no aC|

synthesis (Scheme§). In tdis route, an al dehyd

IS reacted withNcyaip de ani Ph
XI X1 X

Ph
3. CF3(CH,),CHO l
n=0-6

CF3(CHy), CF3(CH,)
Bri \\\Rb n_‘\\\Rb CF3(CHy)n
/1
(0] A o
| 4, CuBr,DMS,
)J\ SNBS N/KO R,MeX r )k
o N 0
Ph Ph on
XVI XV X1V

l 6. TMGA or NaNg

CF3(CHy),
Ny L.W\Rb Hetaryl
0 =
0=$=0 (CH,),CF
AL 7.LAH [ froncEs
TN Yo w Ny,
8. HetarylSO,Cl
HO
Ph
Xvi XVIII

When the heterocycle attached to the sulfonamide in the above alcohols is
thiophene, the corresponding sulfone derivative XX may be obtained by oxidation of

the thiophene compound XIX with 3-Chloroperoxybenzoic acid (MCPBA) (Scheme
5 3).



5 and ammoni um carbonate to afford the hydantoin XXII,
which is hydrolyzed to the a- amno acid XXIII. This

w@eoopomss i s then reduced to XXI'V and sul f onyl BCETUS1004/009268
afford the desired conpounds of Formula XXV.

Al'ternatively, the internmediatg, amno acid XX Il can
be first sulfonylated to afford XXVl which is then
reduced to XXV. The racem c products XXII1, XXV or

XXVI can be resolved to the destehed _S 10 e_nanti oner
usi ng standard net hodol ogy by one skilled in the art.
Schene 6 0 O HHR4 IoNaCl\V(NI—M)ZCCB R4 2. NaCJ—| R

||| HN/HE 4 [[O )/ Y xxn l,ilAI °
( “ ) ta R4/_JL ’
||- tar 21 i & Heiar N OO0 xxxm |w1 Ry

sul fonam des deri ved from 1, 2- am noal coh s ift
secondary al c8Kol series with Rl=H and R2=CFXx

be

compoundn X/ prePatBEsd ARl Rt RORL ALK 85,35

t(JIew sed that is omf??lgﬁed i ﬁ'ﬁ % {1 fmﬁ’é’atflfagﬂathe

al dewipgalcphply wilizprthe Buehsrer mod Schtgment ll)e Sttéﬂce’i Q%ﬁlﬁ@&ﬁ-& S

PCT Y-
VLA Ca £ e sy, s FRE B feniae xod i Riied i yopidganion
+ mEslamypgrRu@gearbonate to afford the hydantoin XXII, which is hydrolyzed to the a-
amino acid XXIII. This compound is then reduced to XXIV and sulfonylated to
afford the desired compounds of Formula XXV Alternatively, the intermediate
amino acid XXITII can be first sulfonylated to afford XXVI which is then reduced to
XXV. The racemic products XXIII, XXV or XXVI can be resolved to the desired S

10 enantiomer using standard methodology by one skilled in the art.

Scheme 6
o 0
H\n/R4 1.NaCN/(NH,),CO3 HN)S/R‘, 2. NaOH o )S/RA
—_———
0
}—NH H,N
o
XXI XX1 XXII
3. LiAIH, l
OH or BH3
R
Ry HO/Y ! 4. HetarylSO,CI Ry
o
oF o
HIN~—S—Hetaryl ey H,N
XXVI XXV XXIV

15 For sulfonamides derived from 1,2-aminoalcohols in the secondary alcohol

series with R/=H and R,=CF; (compound XXV IT), a method of preparation has been

devised that is outlined in Scheme 7 starting from the aldehyde IV (prepared as in
Scheme 1).



X004 R3 X4R31VXXVII Wen the heterocycle
attached to the sulfonam de in the above al cohols is

W kiospdase, the correspondi ng 5-i odo and PCT/US2004/009268
5-fl uoro-thi ophene derivatives may be obtained by
conversi on of the 5-brono-thi oghene derivative XXVIII
(obtained as in 5 Schene 1) to a
5-trial kyltin-thiophene internediate XXI X which can be
converted to either the 5-i @dignkhi ophene (XXXI) by
treatment with sodiumiodide and chloramne T or the

5-fluoro-thio hege angl og (XXX) by treatnent w tHh t hey,

SELECTF Yugg(ri! feage ( AL.dMseiyoghem Go—), (chgnme 8)]

Schene o ( R3Srh—bt | / 44 /ﬂ“%%/\
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R3 10 XYken Rexketsrsy e pttashadte thesnlfpraapderinithe abaie albdhpls is
pur enidynsnd, frRslr T bR - | idati

a-am dr}%l aci ds | es%)((;ﬁt?Iﬁ‘él%ngst;ll)1 o?h&g'gﬁgﬁemg_ﬁﬁé%?g&&@? %Qorgay be

i ni PPtainedby ¢ppyersien of the Sriwemethierhendyeriaat{\3-XXeH! (obtired as in
m etiiA . / i [ 44 fromthe 15

%r orgrgﬂac et )b/I\6 %é gﬁ%ﬂ% étﬁ};( Q@Pg&a{ %‘lomrfcg %%gvh}cé act %’eo?lonverted to
s eq &idhee the S6odg-thipphene (XXG{1) by treatthera withrsgdinmdodidain cAlbgamine

R T T L R 08:
enofeagant hldrie €lodon Gphi$dhemé By aminated with tri syl

azide to afford the key internediate XXXVI (J. Am
Chem Soc.

Scheme 8
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Another method of preparing chirally pure N-sulfonyl 1,2-amino alcohols
derived from a~amino acids is outlined in Scheme 9. This method initially involves
formation of the o,B-unsaturated amide XXXIV of the Evans chiral auxiliary from the

15 bromoacetyl bromide XI via a Horner-Emmons reaction sequence. Conjugate
addition of an organocuprate and protonation of the resulting enolate anion affords
XXXV, which is then converted to the corresponding enolate and electrophilically
aminated with trisyl azide to afford the key intermediate XXXVI . Am. Chem. Soc.
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Finally, chirally pure o-amino acids XLI, one of the possible synthetic
10 precursors of chiral N-sulfonyl 2-amino alcohols XLIII, can also be prepared utilizing
asymmetric variants of the Strecker a-amino acid synthesis as outlined in Schemes 10

(J. Org. Chem. 61:440-441 (1996)) and 11 (J. Org. Chem. 54:1055-1062 (1989)).
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A method of preparing chirally pure trifluoroalkyl- or fluoro-containing

heterocyclic sulfonamide compounds according to Formula (I) is outlined in Schemes

12 and 13. Scheme 12 outlines procedures described in the literature for formation of
a suitable aminoester XLVII [W.H. Vine, et al, J Med Chem. 1981, 24: 1043-1047
and R. Keese, et al, Synthesis, 1996, 695-696]. Based on the literature and the

teachings herein, one of skill in the art will reco gnize that, depending upon the desired

aminoester, one can readily select another trifluoromethyl aldehyde in step 3

depending upon the substituents selected for Ry and Ry, another chiral auxiliary in

step 4, or utilize other reagents, substituents, or other reaction conditions in any of the
outlined steps. However, if Ry» is not equal to Ry, then a mixture of olefin isomers is

obtained in step 3 of Scheme 12 which requires separation before Step 4.
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plug) with ethyl acetate/hexane in a ratio which
permts crystallization of the chirally pure

t ri f | uorioSetieryd 13¢ thatamirviester XIEVRY 10 G}t6redl;Gt has been found that

recrystallization at this step, which is described in the literature as essential, is not
5 required. The intermediate aminoester XLVIII is converted to N-benzyl amino

alcohol with DIBAL-H. The N-benzyl amino alcohol XLIX is hydrogenated in the
presence of a suitable catalyst to provide an aminoalcohol L. The catalyst is removed
via filtration and the solution concentrated to a solid. The aminoalcohol L is
sulfonylated with BS A/triethylamine/DMAP (or another suitable agent, e. 8.

10 TMSCVamine base) and a desired heterocyclic sulfonylchloride. The reaction is
quenched to remove the silyl ether group (e.g., with aqueous HCI/THF) and filtered
(e.g., using an Si0; plug) with ethyl acetate/hexane in a ratio which permits
crystallization of the chirally pure trifluoromethyl-containing heterocyclic

sulfonamide of Formula (I) of the invention.
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In addition to being useful for preparing the compounds of the invention, the

method of Scheme 13 may be readily used for the preparation of trifluoroalkyl-,

5  including trifluoromethyl-, and fluoro-containing compounds. More particularly, this

method may be useful for preparing other trifluoroalkyl-, trifluoromethyl-, or fluoro-
containing sulfonamides from a diastereomeric mixture of an aminoester having at
least one chiral center and at least one trifluoroalkyl or fluoro group attached to at

least one chiral center through an alkyl group or at least one fluoro group attached to a

10 cycloalkyl group. As defined herein, the alkyl group may link one or more

15

trifluoroalkyl to the chiral center directly. Alternatively, the trifluoroalkyl can be
located on a substituent of a substituted alkyl group.

The compounds of the invention can also be prepared by reacting a secondary
alcohol V with pyridinium chlorochromate (PCC) or the Dess Martin periodinane
reagent [D.B. Dess, J.C. Martin, J. Org. Chem., 48:4155 (1983)] to afford the
corresponding aldehyde LI (Scheme 14).
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C
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acid car then be reduced to a tr1 uoromethylated or fluorinated B-amino
alcohol, respectively, using techniques and agents known to those of skill in the art,
The trifluoromethylated or fluorinated B-amino alcohol can be reacted with a
heterocyclic sulfonyl chloride to form the corresponding trifluoromethylated or

fluorinated heterocyclic sulfonamide of the present invention.
In a one embodiment, the invention relates to a method of preparing a

trifluoromethylated or fluorinated heterocyclic sulfonamide compound, the method
including the steps of
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25 (e reacting said trifluoromethylated or fluorinated B-amino
alcohol with a heterocyclic sulfonyl chloride to form said trifluoromethylated or

fluorinated heterocyclic sulfonamide.
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30 The beta amyloid inhibitory activity of many of the compounds of the present

invention has been determined using the Repressor Release Assay (RRA). See, Table



thi s enbodi nent of the invention. 30 The beta anyloid

inhibitory activity of many of the conpounds of the
wWEe@smeiss i nventi on has been determ ned usi ng PEEUS2004/009268

Repressor Rel ease Assay (RRA). See, Table WO

2004/ 092155 PCT/ US2004/ 009268 2323 5 bel ow. A conpound

is considered active in RRAiIf7it leads to at least a

1.5 fold increase in luciferase activity at 20 g/ nL

ands b&owoR-doplofind @@Qﬁsﬁde%%ktl% vin RRIA ¥kt ads F]ohit Ilea%tr 5 fold

and._ in vivo screening nethods to detect
bet HCISRPIB ugiiprasshstv 28me/milnaiis nom-tokie. art Such

assays %ﬁ1ﬁ(ﬂﬁh§" Q:gllulg} £ é%' M@f %ﬁ/ é Ax?qgeﬂr;%iﬁ éo detect

enzyne- | i nked i nmunosor ent assay
ot hehibitorseg bete agyloidrproiuchdshara knetn ialthe, arfl eiohi mal;&&nayﬂnclude

ai%ﬂigﬁltuh &a?s%?@@@%}ég/rﬁeotmkegi egt‘lso]s_irfel?u' | o;’ll:‘LI%A) among

emcC ress pages
| nt@h@rat$®nag PAY. AMuhta, Btutbl"rmmqms iiNDiagh63t18 PASBER, vol. 2, eds.,

U RRRI0eR S0he O TRNNR, Bl P pen

: n Rublication Noi. WQ 08/02406) B@DOpeag PARntass @Eszttﬁp JHAH Patenlt Nos.
[ n resent i vention. Pharnaceutica

For DGR e STt o ebFite rtfirom imapobecening
1(ad rHSmysi ﬁo’tadmﬁlﬂztlan stk pfetenbivaiiivn. desirabl e route,

taking into consideration the specific condition for
which it has been 15 selected. By subject is neant

any sui tabl e manmmal , maﬁhmhﬁ&nhuﬂ?mnoﬁomt' c

ani mal s cani nes and felines and |ivestock,
whi ch h %C%W%e%ﬁuumn@smayrwldmlmremo 2 iublecy any

haneElﬁabe}@m‘értaﬁB %t@&orfsﬁ@raﬁ&rﬂé EGI?eQi[Pi% R 1tlgt41fogrvglchﬁtm§been

nodu] at i on of a anyl oi d SIS
1% heselegigd oBn é!SbJQS:F istrAgan| any witablermammalymeluding homans, domestic

t f h
Vet e At PATIRRL A0 Gy WP E b ool omizen e

end@Hipass agishoehaving aw oomosyaficmaditionsdos whick alodi@on of beta

nacRar Loyl BHekLRE B3e T forpfiorfer bt s poein dor
ha grqatmegymd/ Q@ rpgs/emdttoad)f a myrélBe}tmﬁhgﬁﬁl etnfdte/é@ﬁgarg R&®Rtions. As used
CO e delivered or.a nistere

:'f{&%g{' rF\(I)eu 1910 [GNCOIHASFES é)lr%yentg)né) syrg?tgtlns 11 afﬁuéppti Wl has been

| nhidentifiedas a rlEinOlﬂ dieﬁs@n&lﬁ@i buti Ha§ hAAR8SHen 8f3Bnosed with the same
Vvenous, subcutanéous,

ntr t ra 25 nt
: ntaf1 g‘bﬁa&’?(’t %ﬁ@f‘?s%fﬁ y SYTpiPHS HgFioRl | epi dural ,

i ntrat fa"ﬁﬂeabmpds@m fy by adlivBall or ATRAGRUNE
de5|$ab|y, npounds are él)iellverg%’Id ?aﬁYS&@ﬁﬁromBOf

i nHEEY: 518 é’ir ’b‘§)‘J e&“% halglien (nghdingorall iniranasad andr imﬁatracheal)
25conimeadhes, FacutB8odsOmPhad g, 'sﬁbliﬁgﬁgﬂ lﬂtﬁé{ {l’@g‘lﬂll Vgp cpural
rs that are ’

conventlonal harnaceutlcal cdarri
phy¥tairdiile ety vaghgaamaseethesp Ve désirghly checamponndseref

t h@ekRgAHAS b@fnhﬁl@ﬁor?& Hy'l\éﬁﬁbﬁeo&rta[wal rgutgn T compognds may

ot her active ag
be formulated in comblnatlon with conventional pharmaceutical carriers that are

physiologically compatible. Optionally, one or more of the compounds of the
30  invention may be mixed with other active agents.
Suitable physiologically compatible carriers may be readily selected by one of

skill in the art. For example, suitable solid carriers include, among others, one or



Sui t abl e physi ol ogically conpatible carriers may be

readily selected by one of skill in the art. For
wex@apdass suitabl e solid carriers include, anoPQI/US2004/009268

ot hers, one or WD 2004/092155 PCT/ US2004/ 009268 24

nore substances which may al sa4act as flavoring

agents, lubricants, solubilizers, suspending agents,

fillers, glidants, conpression alds bi nders or

t abmete-sebsiinaescyirich Ay alsa gt as ﬂavarm&ﬁgeéﬁclabrsqﬂnﬁt sofupilizers,

ol {pinga Bt MG SalchiE, ERplebn i, Bl ] Mol HhiRraring

act ageats ongr mtamntatmg matesibl db powdene tlaccamemsa ﬁmtyr@dﬂ@molid

s nlnxﬁ% i ad 1m%luré: artﬁ "cheerﬁnefjl dnﬂ@-{dt a%ﬁvéqﬁgr%ﬁl%ﬂtr ¥n tablets the active

conpression p N oportions

5: 0 mngxetlxedt iB rrmteldamﬂfmmm thelvisg the nekte&earye@mpfdrselop pmqbentms in

bl et f bl t.0. 99% of,
act rsPGbRaRar e Rl l Sl e ARl K ppngers and
f or tableR IpPdferable abmammpods 9% ©athe iactivie prippaiidiat SuitabRGoRS cdifiers

stearate, talc ar ch, ars, (i ncludi ng, e.q.
CPERAS P ile R B (A B 4o e T iung sflaratey gl
M CEGR KEEaRe tmdn@hﬂge lelgulRsse arﬁﬁhbﬁébe) C@uhluémudi@db gm

car boxynet h cel | ul ose) pol yvi nyl pyrrol i di ne,
10| tra%cm%se ce 1%1ﬂsee£@mh§éluko&%um sEhowasthyh celiyioa@r d

car 561?Jﬁylﬁ%¥olﬁﬁleu§%élﬁn§®%§ b &k cBgH tds@RSand kaolin.

suspensi ons, mul sions, syrups and €elixirs. The

active iligwe &'flrélﬁ’ts ey Retyised I pvRRARESR GRS, BESPENsions| epsdsions,

or gl ARG I

car ? I er Qgg gﬁ}gras ﬁ‘vh\gtaée)c?/% an Oéf.htgt} gﬁlﬁlg lﬂveﬂﬁ&ﬁ%ﬁéﬁg d%S&{/&hbHr

m xsugpended mtamharr@ace\@tkvahmembl@mql@/caan@r@pdaasl waaten fnsorganic
at | t t

g ha%orlrg%g &trflugfé]kéjof&%ﬁlr (5r %ém%ﬁ&hlgagr a@&e{ﬁta% erl)eﬂrs olsfb.lt ?ﬁ’é l?quld

e nmuktaTiér cen sontdin bfher Sll,ltalSlBI shremdientcah gdzinlm&s Slldhl as Iseinhhgsrs

agen Vi S ity regu wreaSt ab
oonb o RRRE VPR RS i PhBE ST Uhr e sl
for smblhieramcbsnpaegmtensasmmﬁm elxamplesadsﬂ lopidi caciendfor vt ard

cor PipBee” ey G5ioD a R B el e o B ik mpe

20el byl @H&lo§@ddmtvhml’¢)s,,prefaﬂa61§> h@dhﬁm (ChibE b Y cERMB Yolttich),

o Reotsgs (pdikaboneiiiostreboR andposinfis oy s, ooty and

COC gHaiHde@VdtiveRbdFHlIse @], FractoRstBd &cbnut BE dbhis o7, born 3N %heanut
sesane Qil) For:$arenteral adm ni stration the carrier

can o286 S%éms Rilb foy parsnigral adgpipipragion dherprries paskaleo berg olly ester

I SOQﬁcﬁWEthWJléeﬁé ﬁ{dqs f«sp@yr Iy Gstheb. qyﬂeﬁle%aﬁlalc%rrérs%@us%& terile
in sterile ormco ositions for parenter

28d nilﬁwétfcrrat qoemomtlmsl feh@arm}eral@d@imstmw customarily
enpl oyedq r
conpos t PRrkllf SBAERR AL mo BBl s fRlonof
t he phaypeeautient coml&mh)n@ orp bewaluded in theumdepositigns, of the invention
;ﬁ?g(?g cg%ﬁ)\?gésntsoﬁlggﬁe a\é&/é%&%{sg? %ﬁl F’ﬂavo?l Jy n% Eﬁormg agents
as c presdreateves, dnd Biibxalaoks, BHA, vit3thinl K @Sﬂodblp Imad B uitd BHA.

350MPOS 't Ll%msd ptharat ac@ftfear’s to?nrplosmonss Qha%l are s{é%leqsglu%on oernsfcislp%{l]ﬁons

can be utilized by, for example, intramuscular, intraperitoneal or subcutaneous

)




can be utilized by, for exanple, intranuscular,

i ntraperitoneal or subcutaneous WO 2004/ 092155
weEanASAsN4/ 009268 25 injection. Sterile sol uPCDOS2008009268

al so be adm ni stered intravenously. Oral

adm ni stration may be either ljquid or solid

conposition form Suitably, when prepared for use as

an inhal ant, the pharmaceutical conpositions are

Pr eppkash, aSiedlb Wikt ohn ﬂ&ﬁl?e%dﬁﬁrh&&e&‘ gHAY Bfat he

invention and a_ 5 suitab pharmaceuti cal vehicle for

del ?%Pl;tfwnawdr@@ﬁh%lngldwrs@ly'l qeupsitiey fopy. dry powder

for ins [ : d of

the i nversroy m Bgludli, 88 L8 ARALE o JRn SRR

pr e¥RNOpIiaR e prspukd @oﬂmémnédoses)gmghmonmomfd v thegammu:s and a

f
£ CRGHE b o BAARE vBAE for eSO Sormiioe ey perr by iy
pr oparder foamgufflaton. | Fog usemstabrosdis thaamaipommmomm@nsm &h

o SRS Brnd Ba R UFA e B8R0t PRt ipgiborapin o
pr ogesete:s of h)queﬁecll propeliany for@xatmyile rdﬁﬁildﬂ&ﬁﬂucfr@rhetﬁi@' c#?bon
et TS Ruroed Brdtpe nd B BLS i nsmipcpBaonentsoweh pcosolvents

1G V\/Oarﬂ@idtt&tgl AQa8s, akimega%e ﬁecessﬁﬁyhﬁ Heﬁﬁbkapbﬁeﬁﬁklev%@ Ynvention

met hodg %el%% di erm ned. Preferab %/

phat'fEE® Ver&&ﬁﬁ&@ GE‘? s¢ for prel eintrangend infelation imone, two, or

e gmor@dctudtionk aBhiRbE, #HoLaP&UY&Sd inl dhe DHED I RN I'}?owever
3?03|t nis sub-divided in unit dose contalnln

ke delixgry metheds way b%@a@lytdeteém@r edient; t he
unlt doa&srabIQ By Hafth f or
exanﬁl e pac I?e?é%@ppo é:rm??cal\%%a @gﬁ o etz(ioS!Il g?”?’leegdas
1y ripblgfe o1 eapsuese He suchdom, éhemomgosmcqus steb-diFided mrurtn dose
do r
it g@gﬁ:ﬁge{ﬁb&aﬂa@%ﬂmg @%ﬁé*%&olger inBredSAP A G s ekt can
P@@l?@ﬁ@ﬂbmnimﬁl@onsz G)ruenanmdc rageed mwdermmﬁgaﬁpdum Corefilled

e s Al ote R BT o & b Wit

of Capwdﬂmd@hﬁej nwbif cohlt ahr Mah@so;triae nugiHeId RS swh cbRBositions
20d| Six‘??i&a eefogn AD, or which prevents the onset of
& the onset of nore severe synptons. The

us ef ul ai’mdumrﬁecbﬁeran CoB@apunelcagor }é%ﬁyl@&lcgﬁyﬂ%eﬁﬂ Mount of a
upon t he r.rul ati.on. and route _of delivery.

exaipr dhq(%élf‘?elpvegﬂ% Jtat apgunt gEa gappayad which @H?‘{l%ﬁe& than

wh esymphmsco@ theatisdake] &g.f ADIM wHiGHpERnisi thd Sfskt! o? I§y19f>toms or the
i nhal Oton in order to deliver a bi ol ogi cal |
I

eq FPTe bR Y Tgtomh e Theruseful aspaunigisty Commund may Vary
251 ndiepéndibglup8RER férmubition RES roﬂfé'o‘f)iel%ﬁla P‘%P Qﬁ?i)'ﬂéj th%iler Al unis

invention . 1s in the range rom

10 ”é‘?yléﬁ eliysred gplly thar wherethe ermmoundiis f@lfrmllérlle;i ﬁon ingatibmoor
havghaiioh TRHRMER & %tbllo\fc#%tlééll? %‘tﬁiﬂ%ﬁ? Eu%gux}t oagﬂc?nl;ga rSultably,

conpounds’ | acki ng t e tri
sulsBndividy dossf(i. ¢ st imiYerfia ICQmpOLtlﬂl eﬁ’ae dosstfoniRln the range from

SUizh&p! lyugl?lfg 15 ShSE L6 Q/kg r %@v DeEuse compounds of the invention have

30  improved bioactivity as compared to similar compounds lacking the trifluoroalky! or

fluoro substituents of the invention, these doses may suitably be selected from a lower

range, e.g., from about 1 pg/kg to about 200 mg/kg more preferably 10 pg/kg to about



range, e.g., fromabout 1 g/kg to about 200 ny/ kg nore
preferably 10 gg/ kg to about WO 2004/ 092155

weEanAeAsN4/ 009268 26 10 ng/ kg, and nost pref BCHDE2004/009268
about 100 pg/ kg to about 1 ny/kg. Desirably, these
anmounts are provided on a daily basis. However, the
dosage to be used in the treatnent or prevention of a
specific cognitive deficit or other condition may be
sub} &Bg/kg.eing net pareferahszdabbm 10D @ gk teABUNOmBRYS Dekidflly, these

Th ol v incl e 5 the specrfrc
T beaiids 3 SRviaR SH o Gty 1S Giverat, deinipepie bowe i the

pattf@tmen@f)r prh@n‘p@d oiefﬁpemﬁé)éognﬁ?@é AR @ or BARE LR g nﬁaﬁ%
ds <

act r otency of the conpoun
i nvéél t% Et}éﬁ’& & e§?’H’F? B% HP © gHendmgr physiejen. ”gfwsvarleblsomartgeqmaude

Sdaythevpetifig caghithle defigit #AEe élib ébeagg g;&?&%e gos I ggeg%nt For

1000 er da rovid
in et"%‘gﬂ Pvﬂw%a%c \éWrP&?ﬁlv émcg/potme ofithe coxhpcamas aff thigd

d elimweatioh, d@aitERosPf BBt 89S | ﬁéln?% pae{g raa}ﬁ%ngﬁ grﬁfl?ag Hg:}/q%#d]a the

essity for the patient t
d aledlaﬂ,‘y %ﬁgl fabouis| (100 angrrer) dastiotyt previg the desief idoege Bsel in the
dehambtig the rel ease of an active agent, i.e., a
compound of the invention, until after placenment in a
del i ver ﬁ‘lt%rﬁﬁ’/‘i“feb’m Hernse Oﬁsgsthlovdadbhbyryaleﬁtié?strﬁuyr&diesﬁa%]eegﬁgder

of ¢ KeiEEnt se. of skill
art, know suit %E Zorsfgés allerﬁég%k% &FWPB?S)“%I@%‘ Yc‘l@éls “Sustalned

Ex 4Ap1ees ibfefingd axdslayingulsd leaschrde hitmeh erfl§ ¥l %%§mR%und of the

in ogel s isee, . S Pat e
5, izﬂgg& 325‘%% ”%%ré’li%%gz‘ i %‘V%fnsli@yﬂenhﬁolwétby@sustamed
puFglsasesefthe wnwwsdmrhmcé blShoéH Taki{lUSiHR %%Bwlélﬁ%b ¢ Sustained

154, ﬁe%?iégg%d 3 %S 8? Wbp ¢ sql\ébgﬁé}%g ,gﬁlg)\{%?){r:(?qggggmamde e g,
rra ogelssee, s pC S&’&teﬁtm% SQ@G@ESh g@&y%abl ‘{%@p rf’é‘rosmOtic

Q%epeg{i‘% éx' 2562 t;M% %gqtgr{;%gszgéasaw aRUBDR Y% 262) 0NMerck

[\b(Eux;@eﬁBPaftélﬁM 3B1m§ at ent Nos
5, {56,127 ,and 854, 3%%0@%%56‘1? %?%?g‘gbé? ‘618’6‘; ¢ Maisrials
deir R &seidenemsthacty e EM Aerard a@ybe@vnrgflacemmqlzwk) Qfloreéo%ame

20 K
:%ﬁ g;s;ﬁffl%’@i ? S érg%rgﬁyoyr%ggﬁsaye [S iélgo?lcegloﬁ No. &%S P8/A4ea4, Bioxid

3Y8 Fapiddessdse, e ﬁ)n)d 5, 95038805 6théNbisE bable
SUsipRnN@Hicdehd t e 25 c ounds of the
| nsipnt i on my % %E%od}%ibg? OIS CoRIpess ngcfolf@la’é‘?h pqlygsters,
yﬁ%li‘ydé‘élﬁﬁe ex laCttq’?éld/g’]Dmht B.(Dd] C@OM@@@e@e , US Patent No.

h;ag f del i v pro uct .
AL SR s R R e A

25 \CPHDRUHES @ﬁﬁhpwnntlonfrmyrhelfalhﬁﬂhtécpe[s d%ﬁﬁb&ﬁ?e‘rél?d del i very

route. i f the kit is designed
admi ni gﬁ}gtllﬁg%%g b % R ptop SFPvidet 2 phaymeesutienl kit dor delivery of a

s @gqg@pts iSoriatdy rnlneaklmdﬁgurﬁ pasvapmyl Bfla chntﬁl%rt\&htﬁ tflé’]co%ﬂ)tolur?cp

f 04 or. aer or spray delivery
p(f%ec 1a§d%grn%8 da%%gév eryj rﬁFF&I Eerj expmpleuf tlakklltys detsigaeckfot

:; edmiaistretiomist inhedationnis @y c6lRsh B Qusﬁ%lo?lrlzohtgmmg a compound of
[
30 ﬁ&%\%np Sh formulated for aerosol or spray delivery of a predetermined dose by
inhalation. Suitably,

10

the kit contains instructions on dosing and an insert regarding

the active agent. Optionally, the kit may further contain instructions for monitoring



the active agent. Optionally, the kit may further

contain instructions for nonitoring WO 2004/ 092155

wWEMABAN4/ 009268 27 circul ating | evel s of prPEOUS1004/009268

and materials for performng such assays incl uding,
e.g., reagents, well plates, £ontainers, markers or
| abel s, and the like. Such kits are readily packaged

in a ner suitable for treatpent of a desired, .

| P ieAPRES RS ot SRty Pl mREAS Rf Pty ing 86h wome dnchuding e 2.

| nstehgents) B85 plates, d48RINGHs, fnhRerS BF R¥elR VAP tHRMikO! 86 kits are readily
5 O her suitable conponents to sugrh

del i very devi ce. nent s

ki t%ﬁcgﬁyefi LR TR PYR0 I dpyaireatarent of aofreirasindigation. Fprexetwple, the

ar tkit fndKhI8Q cdiMiR insPRBibAEH AL YR tﬂerégraggﬁfng S oth Bl 9%& Qice.
The d y be e

and the delivery route. ose repea

Maily, bR spitatde compenentsito sty kits wil bel eqadilymipperint roge b skill

1P

of  fhitheart, YkirBSintd'BRGel FANBLE f.ol | owi n
exalflngl es are pr%\fﬁgﬁ(ﬁr?l@qmﬁ u%t rat é&aﬁﬁ%a%(rr]%agglfvieg’nm 'dThe
act495psay bsfrepasindaigibn treeekly.cor cesmpidy orsa e detdvmiried Venpthi o fime
andortagp}elsérﬂﬁﬁ_r ate their performance in a screening
assay. One skilled in the art will appreciate that

al t hough specific reagents and conditions are

utlined in the foll ow ng ﬁgg&ﬁ;@% t hese reagents and
conditions 15 are not a Ii i on the present

izg;/ent IA,GTe folE?é;Mﬂ.xEmjal& al@girﬁﬁdbdﬁb E(ulli)fat% the prorglufttijontanld ]a(t;tiﬁ/ity
- -1l uor o-J - roxynet nyl ) - 2- met nyl buty ]
o p%fg?Pé§559ta Yfi (‘Togfpg}]ﬁéa 8% t étlv’&l:’lalwﬁ deyillpstyate e peniyrmange in a
4, sérebtiihg basay. oDbY skilRY infe art will appreciate that although i

2. methyl 4. 4, 4-t 111 Luor o -but anol (7.5 g, 53 Rrol Fems
et 49 CERBHGnS aEs U med %@ﬁ?wmﬂamﬂys’ Hhespreagenissand derutitions

15De stse Matatlintitafi6n b9 the PRt idvdfion. 9, 63.3 mmol ). The

reaction mxture was warnmed to 25 C and stirred for 20
25 min. To this mxture was added di ethyl ether (Et20

- 200 m) followed by a sqlwtiepg jof Na2S208 (29.0 g,

185 mmol ) .in a saturated aqueous solution of sodium

bi caUhimaPel(1], REMEAR) triflron- In(hy dremyimdibgl)-Aimestiy Ihvaglithiophene-2-
The m |l ky white m xture V"as?ﬂf%ﬁirﬁiﬁgd until both phases
wer e honogeneous. The phases were separated and the

200r gani c Aext r Hethodias washed with saturated aqueous

25

30

NaHCG3 (25 nt) anﬂmwgggs_%@l}l{( S2 (25 30 nL) and

dri ed using magnesiunt sulf'at . Sol vents were
renoved by di sti | Tal-methybd, 4atinifsaoarbtandl @SSE158 nrfol) in

gb%ﬁe}@gﬁfgg%bg;@% sza E’@%@B Ué gvg? lad&? D%sngar\é\fr? periodinane
(26.5 g, 63.3 mmol). The reaction mixture was warmed to 25 °C and stirred for 20
min. To this mixture was added diethy] ether (Et,0 - 200 mL) followed by a solution
0f Na;S,0;3 (29.0 g, 185 mmol) in a saturated aqueous solution of sodium bicarbonate
(NaHCO3) (200 mL) and 100 mL of water. The milky white mixture was stirred until
both phases were homogeneous. The phases were separated and the organic extract
was washed with saturated aqueous NaHCOs (25 mL) and aqueous 1 N Na,S,05 (25
mL) and dried using magnesium sulfate (MgSO0,). Solvents were removed by

distillation at atmospheric pressure to give 2-methyl-4,4,4-trifluorobutanal (6.5 g,



88% . 'H nucl ear magnetic resonance (NMR) spectrum
mat ched that which was reported in the literature (J.

wo-bawand185s Chem 36: 163-170 (1987). 2. 5-(3, 3pCT/US2004/009268

3-Trifluoro-1 -nethyl propyl)i m dazolidine-2, 4-dione
To sodium cyanide (18.4 g, 375gmmol) and ammoni um 5
carbonat e (39.0 g, 500 nmmol) in H20 (450 nL) was added
2rrethy| 4,4- trifluorobutanal (17.5 g, 125 mmol) in

Sto h&ftel lmglemr)lagn&ihrereswlaﬂdel(nivmpzsiééd%ﬁl ﬁgﬁ&%edgﬁagwnﬁh%
ooling to abou
soll\%e)ﬁydv\%éleh?eerﬁo e(cl ﬁﬁor (Fﬁé%ﬁm &ﬁé%ﬁ?@ g089. HO was

added to aci dify 5H&3BiDMbR -1 -PredyRFb R
about 2 and a pr eiag ate for msg y@ ?%m)g@z%?)ﬁm}z:tdzone

filtered and wash Yaridg 4L &b a3 78 munolDind aonrmpriem
35- (@rtBpde (39.0 £,500 encholyRERY! @5@191%%%%&%;9%%6’@2 4% 4-

(- 8 TSexBerf 55 Rabno i ool 45007 FOR ARG miture wa

40 hedtpd td, 90PC33i 1N\, AB
N 13.2Q. 15 3 NT(5 ferolingTO I EO‘“%? ”1}*f°<§ﬁ9livj‘m§as

5, SRRV P, ¥icHr < Gprsghirsied HEL, adged 18 acillify fHeumikfre t a pH of
- mabbytl1Ré @mdt)zl

1073 9% ol mgﬁ%?gl?gik i\séeéé fb?rﬁlg% %dm ur%%féﬂilslfeé"rﬁl 2l washed

1038 &gu%la it APHChipdri 98- Ge3, - elbko~ 1- ﬂribﬂ&ﬁ)rq)yl)ﬂ%az%hdme-z 4
NMMdlohe %Tbg,hﬁggdﬁgl Pﬁsﬁ% eated by m crowave in

seal ed vessel for 1 Rour.” (M crowave conditions: 15

m asyPpeshmm(-ESID 308 oD, 20 150C, 50 psi, then 5 nin

0%AREMEIGH1cE R hat about 100% power, 150 C, 50
psi , t hen regoggléséq tience, ) V\ﬂté 40, Mg Ha e8I Uk 33,

hyEP'éﬂd} de were removed from thec, 3eacH @R XHEWe in
o N

1svacuo and the

20 Af 150PC, 5D gai, tHeg 5H@a0Y) eth%xgrsﬁmHﬁﬁ

25

30

crude am no acid al
m Xt ure was usez\% é C@%@Otﬁ@ﬁtz WIS Hrd, Bnb-triyBuaroifalaicine r

purifi cati on. Th6 8 BB Eri fAfE 9151@)1%{%
wag sdi,sS 9 gg 3(00 25 L gfn?ewgquer hrxa]{nﬁﬁe‘{&}ﬁ%e
oo B0 25 48 B8 dissilage 10 S AL solion oF asaus sodn

Chh)@hrmdu PeEner1283sabhbo hi@gis
was. di 1y 100 nt M““’(DTQ[?’rE ﬂ é““]‘gﬁsﬁlg%eﬁ %mcrgwe in

adde g W%Sﬁe\lnefdlé FQ}H’( %lcf(éﬁ‘é’@ P@dltwnsc tlg miln Cm! abodﬂ 150 % power,

war m
grad&gellgto 25 C and stirre >S150"C50
TPRYALREUECRh Vaterand ammomumthyﬂﬂ)xv@Sve@é)feﬁio%c?ﬁci& the

Heast . Aft bout
poahiabatinst i) SN bt s v

r
vx/rHS’qumrfﬁ ReXF ecactmniveithott farthdn @urifioatio.e was cool ed to 0C
for 1 h and the red. Th 2004/ 092155
PCT/ US2004/ oogzggﬁel Jﬁ‘g‘% arng f‘f %@%%%@ﬁé@s dissdived in 300
adile 8fwater. \The@hixtuee \gasweolbﬂ fo(zﬁ;oﬁtm iRt 5-

Chlorothiophene-2- -sulfonyl chloride (17.6 g, 81 mmol) was dissolved in 100 mL of

Tetrahydrofuran (THF) and added dropwise to the reaction mixture over 0.5h. After

1 h the reaction mixture was allowed to warm gradually to 25 °C and stirred for 16 h

THF was removed in vacuo and then the mixture was acidified to pH of about 1 with

aqueous 1 N HCL. After about 15 min, a precipitate began to crash out of the milky
white mixture. After 1 h the mixture was cooled to 0°C for 1 h and then filtered. The



yl)sul fonyl]-5,5,5-trifluoroisoleucine as a white
solid (15.2 g, 56% . Mass Spectrum (-ESI): 364 (MH)
wea@k/09x@ss c' d for CLOHLI1F3NO4S2 C, 32.84; H, 3rOBUSNN4/009268
3.83. 5 Found: C, 32.45; H 2.94; N, 3.79. 4.
5-Chloro N[(1 S, 2R -4, 4, 4-2rifluoro-|
- (hydroxynet hyl )-2- nethylb

utyl]thio heneiﬂg u4f onam de. _To ) _
N- [ QBCIRIATS MR W Fff WI{W‘}%W oNHG te gime A-[($-phiprgdhiesr ol eu
Ci ne)sulfd$A2s, Q,S-tﬂﬁu&oﬁ&@ﬁc)ne‘a@ a Wilke 6GR015R)g, 8o,p C was

added a sol uti on_of M borane 10 tetrahydrofuran
co pesirupEE @O%GW'HZ% mol ) dropwi se. After 15

m nahdre Cgatatfbp@ was war ned
stirred for 18 mﬁ}uﬂ%}gzt hen quenchgg3 é\ ﬁ\i\?%gw 13n83

Sol fRWén of 10% AcOH in MeCH (100 ni§. 3248, aLIZJ%stae?se
renmoved in acuos | ved
et hyl acet at\g Et m&f}ﬁ%\e@]ﬁg@ %\%g Jﬁv\l/g@ﬂ r?ﬂ’methyﬂ'z'
sat’ﬂ?@t@éﬂ/&é@é@@@ Nedfoeanigd x 100 nl), dried using

sodi um sul fate 15 con
white solid (13. STéNaéf% Ofel?ec?)dz' % ﬁe g’ggetflgu%‘rs%leucme
sep@p atgpdil. ﬁymdﬂa_ld € THRA3a0 ®il) anla°cg®hs adaédmmlo ugtﬁm%fl M borane
i ast er t mn
10 SR St MR ok o Bteaibiisee GHiBF 1 pmipate
rS E g@hom;ni nmlrttu@ Vil fermedh @IS i°O ARt ﬁmbﬁ e 1@21& Uﬁgvbé&ﬁergﬁﬁeﬁﬁied
ir a car bon di oxi de
enal ({ T'ore a%o@na]? BEFOJA&S%D @ Bt Velnbiles werq rgmeved in
at ok, Mtalresidd wad Qli&lld@gﬁfred]m\éﬂf?l aceﬁfb (E%A&)S(B@U llnL)Zﬁﬁi

t OAc/ hept ane
S, 2\@5&2@ \ﬁltlhsapfratpﬂ a@q,egus IjaHCOCL (3 x 100 mL), dr1ed usmg sodlum sulfate

15 ( WESP:% rﬁli&s %Mlc:}ntl[?a;ﬁmi) la)(x}hlﬁls‘ Ec)ﬁd] (tli‘k g%eq%e%%t%%meg%ere

I\/t:(ﬁ@ar ateq s HP Bﬁékmafmcegé@)msa MTBEHleﬂcﬁeﬁlatereomer 1 elutes
Cal 10 9f0h, ﬂ%@% E%N@Ei%?lscs %nﬁg ﬂéstEH ﬁ{}é %%%s rESoived 11%0 pure

Found: C, 34. .
( 4FOPALIOBHY] prana(aatlve 4h1ra1 SF€ |[¢hmahvab B, ar7dydpyrephnol-carbon

3- T
, 1R Mottt el 8 0 0 6 Bher syt min
2q n Eqap_ftlc(njmo wﬁg)thmtrecrﬁﬁallﬂzedmthdﬂﬁed/héma@t hylt@givas cﬁIbQo -
I I
1)78.’32l$hé r eaclfol%]og va o ' '%é\t:tlﬂgﬁtgﬁ@l@%e' Zptjfonamide,

stimpb%fﬁr“Cl 5 h. In a separate flask a solution of

EC%% 208%/%@%6%5% %ﬂlﬁ@@%i\?o O?TrznlaIS)S was added over

10 Mass Spectam (F88I): 36b @i-lgn of (R) - (+) - 4- benzyl - 2-
25  Anal: Calc’d for C1oH;3CIFsNOsS, C,34.14;,H,3.72; N, 3.98.
Found: C, 34.12; H, 3.45; N, 3.88.
B. Method 2
1 (4R)-4-Benzyl-3-(4,4,4-trifluorobutanoyl)-1, 3-oxazolidin-2-one
To a solution of 4,4,4-trifluorobutyric acid (10.00 g, 70.38
30 mmol) in THF (150 mL) at 78 °C was added triethylamine (10.3 mL, 73.9 mmol)
and pivaloy! chloride (9.1 mL, 74 mmol). The reaction mixture was warmed t0 0°C

and stirred for 1.5 h. In a separate flask a solution of #-BuLi (31mL, 2.5Min



oxazolidinone (13.7 g, 77.4 mmol) in THE (150 nlL) and

the m xture was stirred for 1 hour. The thick slurry
w@bootle218§ xed anhydri de was cooled to -78 C,  BCHNS004/009268

poured through an addition funnel into the lithiated

oxazol i di none sol ution. The I Xxture was allowed to

warm gradually to 25 C overnight. The m xture was then

diluted with Et CAc (500 nL) and washed w th aqueous 1

N Hdxa 5 00 mibol) waaidds e Re 10 mwsw gﬁﬁg O(il‘rlvbenzyl-z-

and sat urat ed aqueous NaCl

( NaZéepfidinong (I3ohe &4 ameR) in ﬂﬁoéﬂp)(méﬂ@gmaptwwas stirred for 1
(elwmiat: 1: 4 Et OAc- hexane) 10 provi ded

(4R) - 4-benzyl -3- (4,4, 4-trifluorobutanoyl)-1,3-oxazolid
in-2-one (18.29 gT e@@%sluals’@ﬂwommd@hsdmielwas[cad)lEEtb =78 °C,

5 8 931111 o(n‘éd MQM@%FHVI&IWQ the 4@3%& S%.ZC]%% (soﬁtlorz The

4 6‘81 ‘KP was glowed 1<5wmmugtdduatly tcﬁﬁi Wyvetdigh.. Bffe mMdturd waLthen

2. ,

4- télﬁlfggld uvgir E@t %;ﬁf%ﬁ gn%dﬁﬁd vyith agueqys 1 N HCH($00 ulgpssturated
To agueys DaHE0; @ﬁ)@nﬂ)ﬂm fisdted aqﬁédawa@l {300y @h@rz géeé

Was aﬂsg)eg%tdlf&y lc:r%tgg ang’%l’%%ll‘l%qgi xg@%%uent I: E%Ac-—hexane)

10 r i frbvidaddBR)- driberydy)-3-14.3 4 Bdsrb buldridy -1 Ikak diRliB - ofle (1829
51. 768)””0'81 i.n THE (250 rrL) dropw se over 15 mn. ’
Af 15795 OISR it hane (4.2 m., 67 mvl) was added.

Af tlelp” =3- SDIOTO%I%MUIMTON pME®, was warnmed to -20 C

for ab ut 20 The mi xture was quenched with
sati#s B?:?trélﬂ’t@%ﬁ% 39ROYAEIm chl ori de (NHAC) (300 ni)

andArahercaley ks Wig,h Et OAc 3 ) ed
usi 2504, rgﬁg%g%ngént rated. &IZZSIS)<82 P{%%N 4dg5|

Lchi8Ht ogr aphy (el uent: 1:9 Et Ofc5heXdhd)s7pNosszied
(4R) - 4- benzy} - 3- [ g 4- 3
trifluoro-2-net hyI but anoz% ?[(121%4gx‘lat%lfwré’f%imﬁthlﬂlﬁ%’anoﬂ]‘] 3-
( 12°¢Rlign-271%y as a colorless oil. [a]D25 = -98.68 (c

anal . Calc' d for CrbERIRGIIER él%'“f&etﬁ#ﬂy@aﬂde ® o

4. A THF3Y mpohdh TR (B50.18); at Hi0 B R adﬂled @u@a beMQl 3-(4,4,4-
QAT T TR e M
boﬂmwmmode 1(52filnrr1A,fte121 A, 1Mdrﬁbtﬁ|éHE(4 281, FNRb)WRS 2G4 ey

%@1"“&{1@ eéa%fz?o thr%'l tyl%o vgﬁrnlfd 42 139 °C fabrheun20 min. The mixture was
quenched w1th saturated aqueous ammonium chloride (NH,C1) (300 mL) and then
extracted with EtOAc (2 x 300 mL), dried using Na,SQy, and concentrated. Flash

25  chromatography (eluent: 1:9 EtOAc-hexane) provided (4R)-4-benzyl-3-[(2R)-4,4, 4~
trifluoro-2-methylbutanoyl]-1,3-oxazolidin-2-one (12.04 g, 74%) as a colorless oil.
[a]p® = -98.68° (c = 1% SOLUTION, DMSO),
Mass Spectrum (+EI): 315 (M-+H)",
Anal:  Calc’d for CysH¢FsNO; C,57.14;H, 5.11; N, 4.44.

30  Found: C, 57.18;H, 5.24; N, 4.38.



nmet hyl but anoyl ] - 1, 3- oxazol i di n-2-one (12.9 g, 40.9
mol ) and water (810 ,L, 45.0 5 mmol) in diethyl ether

W@ 2@d/09d1¥5 at O T. The reaction m xture was al | POETUS1004/009268

warm to 25 C and, after 1 h, was cooled to O C and

quenched with aqueous 1 N NaOH; (124 nlL). The m xture
was warnmed to 25 C and stirre untll both | ayers were
honogeneous. The | ayers were separated and the organic

extract was \ﬂashedzm4$4-7hﬂud}ﬁ72-ﬁéthﬁ&u&#&1@g MySO4 and

concentrated. Fla graphy (eluent:_ 3:7 ether
10 petether) pr ov?cﬁ@f}‘ tion o ht um borohydride (23 mL, 2.0 M in THF, 45

( 2 R}mﬁ)l)‘{waé alldddf drayris 13 a@&&hyﬂ &B{hﬂpzﬂbe&bl § ﬁzﬁ? 4G 4 SBiftro-2-

colorless oil. 1H NVR was identi cal
vvhl lalﬁf Wﬁgta\ﬂ%]nb%oriaaoh@nﬂ -ener(33. 8 sed( YmnuB @nd wamef&lo BL; 45.0

51281%1’11133%7&(9 Péthe)r (20']0 m%)sc)t ol (Iﬁge}eagf?th%gdufle \gés ailgw?d to warm

4-trifluoro- )|y - toluenesul fi nam
(2Rp2A3, Qanﬁstafterf lmcwaécczol o1y’ Ctand gnenchegl w1(lﬂa®leot§ 1 NZNa@H

pori e, Sty R Rpipdigo %5 6 MR R Bl PERTIY iE

re altqmqgnnqwm Thedaygasweva sepachiddend he©@rganit extradt v washied With

. S ETS BEALE FLAA Tl A P

10di spstdthesdprovided ©&)- aﬂaamﬂummmmmb@n‘anaqﬂ eso(ms NaviyeBa

100, r red until
bor HIFYEIL Ve uintmhe g e il ghesoratine ¢ ped
sepGheat 80 Emﬂdnhkaepganlc ext ract mas dri ed (NgSCﬂ)
and filtered to g SO
(2R) -4, 4, 4-t Fi f1 u@ﬁ’ff%k)ﬁf;rbﬁf givafuopprbetlidgge/ Brsed i n
t heonendsulgih@pide Wi t hout renoval of sol vents. To t he

frude al dehyde sol ut]j n was, added titanium ( 25

et hoxi de (15 niL, 29 4%?@%%%3“@@WM&M&1@¢290&204Hme
S 7 |
(Sin Cthehesoipnead 0 paMddeE bebs Aty perftfinnd TTRL) 200

t he solution was heated to re
wa SRR Aftgob) B, the repciormixtuig ey wirn®d e 35 Waandasticredifor @ h.
Pr efHifPint

Pi PiPhbRhE s UEAMTLERI Sioil [her THPRETSINAS N5y
cakel #@s TeKaeol) disstivedip @muramueoluagmfaquéous NaeHCO, (1oo

B e S e R S S

we riiages ivere aqsaratgd MalBO4rgamicl extmonwasrﬁrre&(MQSOHaﬁéB Rltered to give

((:gl)r R B DR 45 b et S s sBEE it step

[(3ﬂﬁmn@®hykd@fﬂﬂﬂmﬁ5|fluoro but yl i dene]

p-t ol uenesul fi nanj.d 3..03 54@@ as a el | ow
Mass Spectrum (- mgf ?’ﬂg&“ﬂ% alfi (df solttipn wgsjad edsf;l’famum (IV)

252 R)ethbx{ag d6omtl, 20% T4 80 mclmﬂmewa’d BEhY oy ithdsatfinamide (3.48 g,

30

met benzen ulflnam
ﬁyi 6 (? the solution was heated to reflux for 3 h. The mixture was then

cooled to 0 °C and water (75 mL) was added to precipitate titanium salts. The
suspension was filtered through the Celite® reagent and the filter cake was washed
with CH,Cl,. The layers of the filtrate were separated and the aqueous layer was
extracted with CH,Cl,. The combined organic extracts were dried using Na,SO, and

concentrated. Flash chromatography (eluent; 1:9 EtOAc-hexane) provided (S)-N-



5 To diethyl al um num cyanide (16 nL, 1.0 Min tol uene,
16 mmol) in THE (40 nL) at 0 C was added i sopropano
W@ pooR0CHFs (840 L, 11.0 nmmol ). After 15 min, tPCBHUS2004/009268
solution was added to a-78 C sol ution of
(S)-N-[(3R -nethyl- 4,4, 4-trifhuoro-butylidene]
p-tol uenesul finamde (3.03 g, 10.9 mml) in THE (60
m.). After 15 min, the reaction mxture was warned to

25 [(3R)Afnéthyl—zﬂ,4 h; mﬂﬁnmbh@y@ane]lﬁltaﬁunmgﬁmb 3 @el54%y as a

t OAc- hexa I ndi nsunption of starting
rrat’é gjol !ﬁﬁs Eﬂ)gg éﬁi‘ 236&\@@ ‘to -78 C and
saturated aq ueouszvazmmmR)JmCy@m D4R AN D Moy ¥R -4-

added., The resultlng suspensi on was filtered through
theme%%#?W@%$7’@@@6%nt and the filter pad was washed

sMmth EtOAc (100 mig) dleﬂfﬂﬁldrﬁ}{%%yﬁflde @&l h'otl\g%{ l%h%ﬁé 86

separ at ed _and t he ueous ayer was extract

Et arpoD prgHY 5@:6%? & Wasgdaddcisenxeneaelt(s P340 jed 1.0 mmol).
usi merhi%?n%%hﬁ@gluﬁemssn&dﬁé& &% —75?6 §81%H§f%fr(g} ig} [55S :methy1-

whi ch according t
di abt éﬁ@ﬂu@wutyhé@e] pﬁ@mnpsttlﬂmaeddw@toﬁ 2611 @9 mytol) in THF (60 mL).

ij gzsﬁérh%gﬁﬂ Efie AR REQIRCE . MBS 1 tdg? %étﬁeg B)l}:rt\i'\l?n layer

t1on crops of product were o
1¢ e pehagrnatgeraphy (@'L@C il# E@Acdrexmeb)mddzufe& c@i3uinpion of starting

£i] . .
S o BB Ryl Wi Eoqrdish S 15 and gt aopeaps gegmonium
rret dmgdride I eOneE)vAs added. dehe (SuBihg guspe?&%)n meﬁhehﬂaﬂue@gh i

SorotPesr it 5 BTl oo Bl BROAKES il e evers o

An ahe ﬁlﬁatkmﬁe fs@fara@ﬂ&lnﬁ ﬁﬁ?ahﬁﬁs fayerSilas %itrac't’&d VélﬂggtOM The
u nd: 4.9 6 N 08. 25 5,

5,
Sg -[crolrrrb'l pagaglcaﬂxfraqt%gprg ﬁEF%§IW§QhW@rQOH@nﬁa&d The crude
suspRAsé, Ahi@f d&:&lﬁﬂq to ZRNMIR @MP3 ﬁnﬁtuf]e otf [diagﬂgfégﬁlgrszw%s

nmet h Ibutyl] - et ylbenzenesu finamd

mrd?rj""li’lﬁt"(fidﬁl&}é‘ﬁ?tpélteé@f hexpaessaA Fhsrredustes qolz@tm)Twmdmonal
headrgsh dr@rdaatil whte Blﬁﬁlnéﬁoylsreﬁbatl.ﬁg f(ljig &Are%ﬁﬂgﬁd?ﬁh&%d&% olrthe

the Treaction m xture was Wwas et her

s eveopeantraiedEgrater & @ § AR iscyragr 64, A §u®0- 2emeth3e1hunyHI4ed
0 ¢ allois uci ne,

24 Mrﬁétﬁﬁg%lzgﬁééﬁl E%ngé &%45% 50&2(\;\&%&?%8%@5 smghﬁq askeTenyaeT

ami [8hp e i+85. 48 c F98eSORUTHIN a4 €El)st ep MAthOUt further

ur um (-ESI): 309 (MH-. W
AT e TG e A S (2S, 3R)-2
Ani 4wl:5, C8¢’dSert € x| BN,083- met hyl pent@rsil31: HI,4§ma920
sol n of |ithium borohydride (7. Ny N i.n THF,
15 %&1&%) in THE (20 nL) at O C was %?Jel& H, 4.96; N, 9.08.
2xhl orotri met byl si §, a,ﬁel"r(ﬂBzoﬂJ -IalloisdledyiRnydrocilibRdd eact i on

mxture was varme suspenswn o%?\ld (ISathR r1 030 m424- agded -
dropwise to a 0 yano- trifluoro-2
methylbutyl]-4-methylbenzenesulfinamide (2.34 g, 7.69 mmol) in concentrated
hydrochloric acid (75 mL) was heated to reflux for 18.5 h. Afier cooling to 25 °C, the
reaction mixture was washed with diethyl ether several times. The aqueous layer was
30  concentrated to give a mixture of 5,5,5-trifluoro-L-alloisoleucine, NH,Cl, and
toluenesulfonic acid (2.35 g). The crude amino acid was used in the next step without

further purification. Mass spectrum (-EST): 309 (M-H)",



5 suspension of crude am no acid hydrochl oride salt

(7.7 mol) in THE (60 nL). The mxture was warnmed to
wWQ@@4/0emes af t er 21 h, quenched w th met hanol (R&EXDB$2004/009268

The volatiles were renoved in vacuo to give a residue

whi ch was di ssol ved i n about m. of aqueous 1 N

NaOH, extracted with chloroform (CHC13) (4 x 75 nlL),

dried (Na2SO4) and concentrated to (2S,

3R) - 2- ani no- %, 5, 5749, BR)-2AnB103s, B’fslngﬂuo?s LA e%%‘
a yellowoil (1.07 g, 81%. Mass ectrum ( E

(MrH) + 8. 5-Chl or EON-SPIQI‘IOI@f IQIF%‘mA)OTOJII}’dHIdet(? |7fIth<2r(bN I1n THF 15

- ( hiyigho DXy TEFIYO X B at 0 °C dded chl
et fy | Doy VP R0 Lt 0 "C s aped chloropimpthy e 3.9 mi 31 mmo),

3R) The.rsaAtiae msxtaresvas wwarmedtio @5 andt #fyelr B0 miim addedadrogwlisdid a 0 °C

%HZ %i%eﬁsﬁﬁrgf Qru@éqegm}ﬁ 'aﬁ& H}’dr@t!lﬁgd?ﬁla gagt &d7 miil) g%%glq?% 1)nL e
sol fatxr%ﬁ way Wémaqdlt@ %pa psifenal Eqsuichexhwith hiemancdeM(e@f@ AThe

g, reacti o

ms‘%\}\%?eﬁe%?ét %e’ﬂzog?f ang‘:’llgvttlglié %SI e lehhwasldf &?daéﬂ ?lut 50
di |InLeﬂaqmeo¢s IENOROH, EtGacted )withritiloversing (CRIC K4 &PSGAS dried
0. 50 i, The aqueous
S and e Bl B s R B i e -

10or g@arcuyclla‘amtngI ébt)l%g MEPE. MaseShedigim mﬁﬁa? $®2l| Mmﬁ%
concentrate F rap el uen 3.7
Et OAc- hexane} pr o%‘%éiaﬁoéﬁ&m)dg I‘(I-"[”(%@"OQIRYIMFOXD’W@U-Z-
tr wﬁdthmlrz@»lythzbb)yabe%yﬂmdwy&e) 2- met hyl but yl ) t hi ophene- 2-
sul fonam de (1. 66 75% a white solid.

Recrystal | i zation %Etgci@ %W%ﬁé; -triflppropd-meihpttpdntamil tod (1.07
nefgdbes nfrdolBshdGrieth B4k 008 wm% 2 nﬁpol)lla%%%;gu ﬁiﬁ 31 Qg was

15 Iaa% or C10H13Cl1F3 34. 14;
o5 %lrf&opvese &splutipn offj5- chog#then@Zgﬁlfony@hlonb I(lei4 g 6125

(4Amdy ﬁe(ﬁlﬁdlz %5 (nliL)o rﬁlg ?e%l:th{n)rﬁx}tu?’e \9&%% %L‘ %st&red for

a sol ution oxazol |

112486 It Whe;n dijy Haﬂ(@t@@xcﬂqo mb)sanddmhshbdnﬂth_aqué&s?o)l\ll NTHCI
h 30 d
T oo aftirhe o0 mEF T pall IS byer s PR i 0
by Thpeombiaed organio extiacis mreatwdyalstNajﬁ(nand E&C%tga,tedl FiRi
m. t
200 bttty e 5 e e B PR e lREr i Too o8-
( 1 rEluney-2 it @Qﬁwﬁc zla)tme dﬁéﬂﬂﬁbﬁﬁ’ﬂﬂﬂ@? grg:sZt SLgfn%narmde (1.66 g, 75%) as
i
con‘pi P Egﬁﬁf eﬂe\/\gﬁ 12%9%@ (%l‘i hepé‘lnﬁyll 4) prevdedrwhitezgedien (.39 g,
an@4%hrecoverypmiyc 136a39FC.Was washed with sat ur at ed
Th I dried
o h G T Rt aRES: oncert pdaddt b7 obsamn &
25cr ‘lﬁdnmdbr own oil (34 g). The cr ug,egépj@glggblvﬁ’s&@#r ified
by tlasp 4 ods

1 (45)-4-Benzyl-3-(bromoacetyl)- 1, 3-oxazolidin-2-one
To a solution of S-(-)-4-benzyl-2-oxazolidinone (20.0 g, 112.86
mmol) in THF (200 mL) was added nBuli (2.5M in hexanes, 47.4 mL, 118,51 mmol)
30 dropwise at -78 °C. The solution was stirred at —78 °C for 30 min followed by the
addition of bromo acetyl bromide (25.0 g, 10.81 mL, 124.15 mmol). The solution
was allowed to warm to 25 °C overnight (19 h). An aliquot was taken and TLC (1:2



5 chromat ography, eluent: 1:4 EtOAc-hexane, to furnish

(4S) - 4- benzyl - 3- (bronpacetyl)-1, 3-oxazol i di n-2-one as
w@2@ebeibess oil (33.2 g, 98.6 % . Mass SpectPCIUS2004/009268

(-ESI): 297 (MH 2.

Di net hyl - 2-[ (4S) - 4- benzyl - 2- oxg- 1, 3-oxazolidin-3

yl J- 2- oxoet hyl phosphonate 10

(4S) - 4- Benzyl - 3- (bronpacetyl ) - 1, 3- oxazol i di n- 2- one

( 33EM AL-hexidrdd) uﬁ&afemhat tieackibh %ﬁwnﬁﬂé?é %Esedlﬁlfe% v%thtmmﬂ
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or gMiRR 2 cEide propasoilidd sk Theicrutle prathuct st plurifipd by diasiNaHOO3
g ZXéQorfﬁtégra%E/eelﬁéltof 9B EAURL IR Sl QUL JOSOH

filtered concentrat ed al N

[ ( 4Gypapriyi 13- gragplistitl- 2-3n©asaaz®ﬂorlésm133§' ble; 98. ex«geﬂ\mﬁé ph

Ilowoil (36 g, 99.3 %. Mass
g;ﬁ%?ﬁ&n’? %EQI?W@% (MH 3. (4S)-4 Benzyl-3-[(2E)-5,

5, 5-trifl uoopenDineighay(3S)-1Pennkazabii G dudolomesH0-T0
a S%WZC{? 2/;0”?5 met hyl - 2-[ (4S) - 4- benzyl - 2- oxo- 1, 3-

0xazo 2- oxoet hyl phosphonate (36 g, 109 97
Imol) in THE (200(48)-)-Buasy- 3a(®ﬂﬁfba&f§hrp$3(c9<az’ih4dn12%né‘%38 0g,

120118 s TR angtiomdasohie 383 " 533 aot) ere hacrad at 120°°C for
3, 3,8B-An alﬁciuoowmialaem a0 &E@qmmdﬁo(fkﬁeéﬁeﬁndﬁg@d t?lZit re5@i“ah livas

sol ution was al

b o s BRI OB rsfton iz cogledp 23 G adasth g acetite nzoannL) and
TL@he( drg&nEh%@vi%%ﬁ‘éﬁ)wﬁmtlﬁzﬁ&ﬁ%H&gﬁkaﬁ%g% t(% 201

The reaction was que

|
sat $a§E 3@%%@%@ NEFABS O¢. Sidperegdy and ctrmemaqecbmmahmmﬁhyl 2-

o danr o Rt oo e B 3 8- DS e Hhdeut e vetlow o
co %@&t%&f’téﬁ MéSS&@sqnmeaESIi)g&%(MH)m oi |l (32. 1g) The

q r omat og
glr ﬂgﬁt pr 2 EC% . VOV%E 4%)"'3 g ?(%{5 ?ﬁy@wropent— -engyr)}{l 3-
( 48yazg @éﬁ_zqn_e 3-[(2E) - 5 5 6-trif I uor opent - 2- egoyl ]
2055 7 Nage. spect r uni (s 4P {5 s metnbardams
PC’PK@SQ@)@!B/-YIDQ 2B8ethydBhoApiainate G &'109. 5P ﬁaggl)ﬁﬂw&g%m% was
gée’diﬁl{lx@é?(g glvg’z%f' ﬁ?lg(f S??u ndog’% 5758 C.” The solution was allowed
s- to Whim/ior2s-°8-ovet 30hinent apGyidludopRpiofNadnkié disssds Lo

mmol) was added at —20 °C. The solution was allowed to warm to 25°C overnight (19
25 h). An aliquot was taken and TLC (1:2 EtOAc-hexane) indicated that reaction was
complete. The reaction was quenched by addition of saturated aqueous NaHCO; (50

QSDQ_

mL). The aqueous layer was washed with ethyl acetate (3 x 100 mL). The organic

layer was dried over MgSOQ,, filtered and concentrated to obtain a light brown oil

(32.1g). The crude product was purified by flash chromatography, eluent: 1:6 EtOAc-
30  hexane, to furnish (4S)-4-benzy1—3-[(2E)-5,5,5-trifluoropent—2-enoyl]1,3-oxazolidin-

2-one as a colorless oil (17.7 g, 55.1 %).

Mass Spectrum (-EST): 312 (M-H)",



5 Aslurry of copper bromde (1)-dinmethyl sulfide

conplex (9.45 g, 45.96 mmol) in THE (200 nL) and
walowodnibs sul fide (100 nL) as co-sol vent was PODUSIH04/@9268

-40C and net hyl nagnesi um broni de (30.64 ni, 91.93

nmol ) was added dropw se for %O mn. The slurry was

stirred for 40 mn while warm™mg to -15C. The

greeni sh slurry was cooled to -40C and

4Shndl- ben <5, 5, 5-trifl
1S el Gin-2 one 12 5. 30.30 MBI s a0l 1+

dro e as a solution in THE (15 nf)>%@5;, Hd@s5; Nhes2.

reaction was @l | opsgl L2y 549525 G- ﬁﬁ@%a%%m%@mmoyy-z 3-

The reaction was quenche sat’'ura
NHACRERGinpre A precipitate formed. It was filtered,

he mot her |iquor y t
% he organic |ayer vvars)ﬂdécgéfegb (ﬂe (5 %Ptﬁlzsd’?ffig}f)%@gx (9.45
sod#nde mrael) wel HINGGCD mL)bﬁtﬂ)dlltﬂe)hyl SBfidENRO@MBR RS C-$0MEBT was
vvas v, [ I {. er ed to
ot I N nd B sk 50 S50 B8R G 2750 8 i s s
n ot drgp)\lVlad{)foeéD nmCrl:l}h@imrry MexEktirresrfolr Erﬁlﬁﬁwhﬂeﬁﬂfrfaﬁr@ tb¥1 5°C The
i met crude product
ot BBl RIS R e RS sbuoropent >
1 ay@m‘)yl\]’\as-omhﬁd Mbrieh(1Bt R 3( Mﬁ%a%ddedﬁﬂﬁ)m&r 443 blﬁtlon in
Iay,gl_rI Y\@fg&rle%gv,{eh MSO4, filtered, concentrate
obt S i Theggachen waggllowed o warme Zér(émglwta{éfi h).
purT}fel redttiby wﬁé @fehch’éb WHFRLQEH M Yeous NEGET (20 Tard. Ko itate

hex to fu

(4 )’ffaederYﬁaﬁ P”lltsrefl (tb@ym@esh%lot was dilwtpdovith BtOey(2 Hemt pandythe

I']-ck
6]7 Sgé’!/gc 1@9@2@% g%béli:étd?vdf?lnrk((ﬁtﬁedaaqﬁégggg %Hbﬂl%@{a%l 9100 mL).

15cal Thergapic layes mm@wewg§@4, :ﬁ@iereﬂ-lantﬁc®¢¢ntﬂated4o a&am a2fude
FO)LQ;@gu-sc@;d P8 gfﬁde Jérm §0170$Nas'}l’ot s% Jb?e I‘fzg é)h{\/%% Iarjd ]itOAc

-trifluoro-
be ,pl'iy.;ally_ SOIBblé %a(ilmethdlsnlﬂzél@{@l\@s Q)o[l“h& ¢r0dE ®bduct was treated with

5-trifl
(<N Aokt (e idbuti b LS rong Cotog. o
ntganicayriEiag 4061 ove) Maso,, fBlred Oamheaﬂtrhlféd to/ébtdin aRellow oil
2P G B DG EPRGeoror, a1 B
Af thexanst torfaristy (48)-4-bizyT- % [@3S)H45, 54&1ﬂ1ﬁf@3my¢&n{an3ﬁ £3.
riiso ylbenzenesulfonyl

az.é‘%m%ii‘.’é‘gfl%ﬁdsfcfﬁl?ﬂﬁﬁﬂlé% BT 08004/ 009268 36 9,
32 Ma'ésSmﬂtr)mv(aEsgdmctw *cannul a over a period of 10
f; d{a %ddltlonal 10 mn at -78 C, gl aci al
ace@ﬂa éiC “[61’8 PN Q12 05 mnof)S8viksHadldbdN.24.35. at
250n@und: hr ough a funnel . After 5Cn_g a Aphydrous
pot assi um acetate (9. 77 8%6 %/\/Z@I\ga’:dded The

-78 C bath was | o ?é@Sa %W&éa%tﬁﬂ@ﬂqu%tw@mgmoyl] 4-

benzyl-1, 3-oxazolidin-2-one
A solution of (48)-4-benzyl-3-[(3S)-5,5,5-trifluoro-3-
methylpentanoyl]-1,3-oxazolidin-2-one (8.2 g, 24.90 mmol) in THF (100 mL) was
30 cooled to —78 °C and KHMDS (potassium hexamethyldisilazane - 59.7 mL, 29.88
mmol) was added dropwise over a period of 10 min. After stirring at —78 °C for 1h, a

pre-cooled (-78 °C, 50 min) solution of 2,4,6-triisopropylbenzenesulfonyl azide (10.1



5 allowed to warmto 25 C overnight (19 h). The
reaction mxture was diluted wwth EtOAc (200 nL) and
W0 40985 ¢ phase was washed with saturated aPCEUSR04/009268
pot assi um phosphat e nonobasi ¢ (2x100 nlL) and
saturated aqueous NaCl (100 ntg. The organic |ayer
was dried over MgSO4, filtered and concentrated to
obtain a yellow oil (9.5 g). The crude product was
purg, 82.2d nin;ol)f\ba&hdmnmmhaig oagrhayperied ofiftminlAferfn@aditidghl 10
hexane

( S8 BBl aletic asick(6g L. 11705 ol was Al FhAPSho
I ] -thbgnzﬁ;&mellA&eﬂx ar0Ati-dg PC aﬂﬁ]ﬂmuaﬁotassmﬁi felateS9.70 Igl 99.6

% . Mas ctrym (- 342
(2snm hyva%aqzéfsi/?ﬁh%—%s" %9 w%?f theel‘teﬁ3t1°éélﬂ¥ ‘V%?
saci a@lowérd)toawﬁﬁl 8 95 e o@efmlgﬁ)(iﬁhi TBSscadBh mixtazd Wa-dBluted with

5 t
r ' Z%ﬂoamlo) qndztheo%aaiw phesesweswasBed Witlhsapurglsd aqupoys potassium
1 9 65§Md B’t@d ImonbBasithibx 108 in_()gan&- satﬂ-r%@d AileolidN Q@l (ROTREP e
e

was a ['ithium hydroxid rmnoh dri de
( 1.gc lagr 8as dried 9vetaMg§07r ﬁltmé ERICPIHE %t@ obtginiarygHew oil

b
y R/vag) (%Ig%rﬂe?ﬁ&{us | 'ur |P ml%éw %Etc }gg%ﬂo Séat urrétt( §é%tOAc-
10aq U, NAHOGE (%B@[@&ﬁRhﬁ@zw&%ﬁmlﬂmyo Zmdthglpentandlled-benzyl-

ot Ve 2 EhlongPal DB S ARG 120 ). The

Et Mass SpedtainnSESINS42 M) auxi | i ary and was set asi de.

The corrblnedNa y. |d|f ed to H .
less than 2. %The &2i J?f‘zle’éﬂ Oa%ﬁegdr @gfmea@épeg%pglggflgd
with EtOAc (3x1000 akglutiohhod (DFFHDS, GRl)ayﬁrdovﬁaS SHrifk@ro-3-
over

15 syl SRl FRaro R TSR L o1 ool o et B0
as (3:12%0al) ﬁ\Ngcaitrhoﬁﬁerg was adiBHithilyR BEEdrSEESHIOR) ﬁon&lyhude
183 %MNZ) Trifl uoro-L-alloisol eucin

(28138833 8§2T“8%1) Bt % CsTb? Fepetipg Vs @%&?W Pbérhpa(h&FéOée/H&X)
( 3. A 3h1s61id Nabw), 56 O%P%Mdbcﬁdrﬂé@l&ﬂ/ WAldRaRd (m@th%&u&}ed

gl aci al acetjc aci and water z)
D1 SR NOBICCa S eI ) S eq A0SO GHA00 ).
205 hateRnyr@ic 13%r RAL Exthidl %ﬁ@gﬁlﬁﬁed a'a{léo% N%ﬁCbg (éof}ﬁL) The

reaction mxture was filtered throu

Cel EtOdcrepntaiag ghervhirgliaishaniasd pianssé asi IThe v@mhmeldmftcm layers
)

A A L B gy
2002102¢ 13690 pdy)/ US2a0ahiOR g2 68s d8ad evei Mg, ditewddtand

Et i on wi t h
Et %@C%@%d Qg_n%%tal{l Kiesf,] %gf—?-a%rﬁ? 5\{]§i Huorg%-mg{gylpentanom acid as a
255 SyeBetvroilf (3Lbg, ®8%).aMasd &;ml:ﬁaun(—ESI)aBS%(l\/IANb)t.e solid (2.7
g, 96%. Mass Sp r -ESI),:. 184 (MH) Anal: Calc'd
for CBHlONFS%Z ggfﬁ%g"’ ,"’)é%’.s %94 5.50; N, 6.94.
(28,3R)-2-azido-5,5,5-trifluoro-3-methylpentanoic acid (3.2 g,
17.27 mmol), 10% palladium on carbon (0.79 g), glacial acetic acid (37 mL) and

water (90 mL) was placed under an atmosphere of hydrogen (40 psi) and shaken on
30  Parr hydrogenator. After 20 h, the reaction mixture was filtered through a pad of the
Celite® reagent which was rinsed well with H,O (20 mL). The filtrate was

concentrated under reduced pressure to produce a white solid. The solid was



5 Found: C, 38.03; H, 5.38; N, 7.39. 8. (2S, 3R-2
Am no-5, 5, 5-trifluoro-3-nethylpentan-1 -ol To a
W@ oor091es sol uti on of Iithium borohydride (14.BCTiIS204/609268
2M solution in THF, 29 mvl) at 0C was added
chlorotrinmethylsilane (7.38 ng; 58 mmol) dropw se
over a period of 30 mn. The ice bath was renoved and
the resulting 10 slurry was stirred at 25 C for 30
m' nritufdiel weldBt0A0(200 ﬂx)grfﬂtemgnd oathed ohee Bor€ wathdEtOAc (200

, 5, f.l al_l

et 1 e n R EMSET Fbspbinds fIp TR e
m mg;/@?:@/[dsﬁsﬁéﬁtr@ﬁ (msg; E'ffe(mfi? al | Z}I\Bd to warm slt owl yC
to a e i.ce ba nelte
| heAba R o AN E s (oM B 0 b 313 Rt 68
(2% ohg: Was careful |y added over a perigad; |f 5.39 N9,
The solution was 15 stirred at C for an additi onal

40 nin, then conc@ﬁt%@t%‘é}mi{’r’ﬁtfesﬁ Vé‘@‘ﬂﬁ‘éﬁl‘”ﬁf@%ﬂﬁ%‘ 4 a

vater bath at 60 iFealtﬂﬁn%&ﬁﬁﬁoh'o@ﬁtlﬁhﬂﬁé%hy@ﬂe@ﬁﬁﬁm of a2M
basic with 20 % sodi um dr oxi de Water (10

L) solvgion & BB, 29amiol) pied” é?rwaslﬂédeslcph@é@}slme&lylérlarmg 383 mL, 58

eXtrﬁ%ggoA)WéF%v% b BF3(53 OThdRe %tl et e %ﬂf th&€Fsulting

over he organi c ase was
10ev aqhonawmtltrgd pwzjd’@cfer Ozsm The reaction mixture was cooled to 0 °C and

3R

I I ] VT

( M- der a Period-oEh5 oriro-TiNe fadi®yn mixture was allowed to warm slowly to 25 °C as

2R 4 4 fl h o
S ke 2 e AT e R e g iog)

( 2 Slnd?rﬁi)thaaob(mz A0) Wyab carefully hdded ro@er3rpeﬂ'edl bM(Dﬁiﬁt ’allib sbhmllon was

2. 6. 8. mmol triet m ne
U P AT Reerabitioatl Aot B0 CBeeiaed S Eefupe) mesgure in
wasa ﬂg@fsmﬁatml"er %@fe@@’ﬁﬁg]ﬁur% w%ﬁmlc wath120 % &iinfd - 8

18.22 mmol ) as_a solution in msthghene chloride (5

nL)hYdB‘?XéfE\Apé)énL) Awterrﬂ%ﬂan“ﬁs aqdqd gnd dherpntine aHROUS ENEH RS

andedRged K2R hichR 1Ak CavEd (tl 00 ALY BdddrRa ofer M%S?(DP 'Tﬁé‘&rgamc
The reacti on was quenched by pouring it info saturated

sodphass wasi et asiomnd eraperttas tp oTpdpgs 28 FR)Znemiaerdi s 3-Bilipro-3-
24Tet Mh@ggn&m Qf daﬁcr&cﬂe%@l @) sJ B @93%@%9@%&&&@@? 1Y&&-Hy.

separ a seque
sol ution, H2G  bPiGhéoradd/(ds, |2é§d-4a‘xfé¢rlflwg@€14rﬂlya‘hgymethyl)-2-

or gani 5 and evaporated to produce
a c?ugglbglpﬁﬁlgogﬁ?% %Ml]%ﬁ%n%\%as purified by flash
chr omat ogr aphy usiTng setrérdolufion 2028/ BRPZ-BiBino-5,5,5-trifluoro-3-

i B DRG0 o o 118 TRtk AT RER (57 Bray 34 8FRb anc

22 R) méth'}l.eﬂe EHloridey S0 ﬁhLb eddddo @ﬁﬂwhsfadﬁéd chilefoﬂ)ld)ﬂhdﬁeyi Jsulfonyl
ne- 2-sul fonam de as a anor phous solid

( 5 & orle (665 84 1842 mpoD aﬁﬁé‘d‘%‘in léé?ﬂﬂa’lfi‘i’é&hlioﬁﬁ%ﬁ Tk )p dropwise.
The Anbi 158minafie ﬁd&hﬁﬂﬁx/a%%m&reht@ﬁd fid &éahﬁ*dn Aed L Phali)2s °C
recrystallization from1 Et OAc- hept ane.
overnight. The reaction was quenched by pouring it into saturated sodium
bicarbonate solution (25 mL) and additional methylene chloride (150 mL). The
30  organic phase was separated and washed sequentially with 1N HCI solution, H,O,
brine and dried over MgSO,. The organic phase was filtered and evaporated to

produce a crude oil (6.1 g) that was purified by flash chromatography using ethyl
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5 The m xture of solvents was added to

5-chloro-N-[(1S,2R) -4,4,4-trifluoro-I-

@ bopdogagiret hyl ) - 2- met hyl but yl ] t hi ophene- 2- sul PONTEAI00€009268
heated to obtain a solution, allowed to cool to 25 C

for 3 h and then stored at 0 C.,for 19 hours. A
crystalline white solid precipitated, was filtered

and washed with ice-cold heptane to obtain a white

cr ysde&kd—hé&&ne;‘» 0l6  eluént/ Thhis fﬂ@du%ecf/ﬁle tlﬁ@@orﬁpﬁ)ﬁﬁd’ §tcﬂ1|o}d ﬁe[ﬁs

mat erj Al 0 i ned urities
Tl 70443 itora by i Bt Dot et helbub e rbgnes vl inalo@s o

[ SH&hite RS %ol 465 l
hexanc. 1< PO (1 S0 IR ife RORREoonflinkd impyities. The white

2 R) #BOTBhoys £0lic ‘P’%?of%hqrp hmmtﬂyza;tlomfrmmmmfmdptdne

3 ngphﬁ-llsziﬁrxlgge Mfg\@H@WaQQdcéﬁt@ @ﬁlh}or aI(mpUr 52 Sk§ld 4 )p% Bﬁ‘m g,

an a@‘&ﬂrpﬁéﬂetbd)'?thmmllthlchﬂlemgsulﬂnmdw heetedESbbtam?a&Q lution,

M I 3
(3 7&2‘%\«%@% coog% ﬁFg LII?{)] h %qug% % %%%f% l9%our§ :}Lfrysfql]lme
a c\@lﬁmphd pmelpgugcﬁwab Giteved and wshedwip itedoldfhebtlahegto obtain a

t r | ug:rr}%@t y Pﬁcll Eﬂo’t % 40%%}3 8’#? ?e@%’y\gtlaﬁﬁeti %éteé@ stlll contained

105t emmmm"m wlytea*bhd hze7 £ Wasderittee purdisid Ufr%r%taﬁrﬁl’l’{ﬂ?c [SFC;

|de he C % this. _exa nonstr at
Si gnl‘fl cant Y 1%&@ g (B‘Fﬁaeewa%ﬁ f1y/mpin)lg g ohiim ft-ghloro-

vs N-A(IS, 2R‘)}4)4 hadifludrd- qmydr&yaﬁt}@wame%lb t?ﬁﬁ&pheﬁegj_
|IV€ oa%o(r;ﬁtﬂrretab llsm In nmparati ve stu

e VLR BRSPS TXAREIRE "GA9BHd4.1 %, chiral purity
corloesfanditigl gaal ogooghi ch | acks the trifl uoronet hyl

gr the conpound of this 25 exanple denonstrated
1557 QP Seseyr N

geP Meflabolic stability in an assay
Of ABs €alt’ PRECH;, éflegf\fb%S n vsc 34’141”}1“%17%, '3f9%)n vs

li: flOmnvs mn half-1ifée)
hal f-1ife), and dog (31 @134%}143%@ 3daver

m Crosome mej, u nd
i nvention r erlrlaaalbér?éﬂ plg{{ihyehﬂﬂéﬁbregﬁgaf}feo pnd O(%FI%@QFHPIG and a
pefirglr ermpquie whishradks the cifluoesaindi |grrg1p§1 ﬁmf &ff&s an@k 0g,

in aval | abi | | 1 004/ 092155
20, SRR T SO T AR kv iala ig.oppound of this

25

30

S PRyme éqmgnst-ratpdwlgmﬁcanﬂy lonpa- rhetéﬁb}id E@MMWLM sk 115 7
ﬁ T E 3%3?3 ﬁi A, .Method 1 5 1.

( 4S %) g’ age éfaﬁyyer Ficrgsome metabolism.

5-trifluor orieratcampm‘aﬂlve]stuc@ -betved feicBinPowdhd QR fhis example and the
corresponding analog which lacks the trifluoromethyl groups, the compound of this
example demonstrated significantly longer metabolic stability in an assay of Phase 1
and 2 rat (14 min vs 2 min half-life), mouse (10 min vs 2 min half-life), human (22
min vs 13 min half-life), and dog (31 min vs 4 min) liver microsome metabolism.

Thus, the compound of the invention remains in the circulation for a

longer period of time than its corresponding non-CFj; analog, increasing its
bioavailability.



A slurry of copper bromde (1)-dinethyl sulfide

conplex (1.26 g, 6.13 mmol) in THE (20 nL) and
waleveoipibs sul fide (10 nmL) as co-sol vent was CcPOI/E820040009268

-40 C and et hyl magnesi um brom de (3Min diethyl

ether, 4.08 nlL, 12.26 10 mmol hyowas added dropw se for

10 min. The slurry was stirred for 40 mn while

warmng to -15 T. The greenish slurry was cooled to

-40 C and (4S)-4-benzyl - 3-EXAMPLE 2

2E)-5,5,5-trifluor t-2-.enoyl ,
L bR RS RS PRt et aresmappp by thiophene >
nmethod 3, Part C (1.6 g, Suffamime! ) was added
dropwi se as a solution in THE (5 nlL) at -40 T. The
react i or*wasM1%ved to warmto 25 C overni ght (18h).

sThe 15 reactijon QURRENed i i3t 54T 7 3
NHACL(20 nl). A Wiyl S e I R S U

of foxaaniginpPFrer |1 quor was diluted with Et OAc (250 ni)
and the organic g)%hgr%f cfber %ﬁﬁﬂ%‘:{l)\!ﬂiﬁl&hg%ﬁfd@tﬁgﬁgé (1.26

aqueous NaCl (100 nl). The organic ‘extract was d
oves: SNgImoD) i THE (289dmbhand slomeslesr swlfite 6l OtroL )ods teaisol vent was

cr ' e T . L8 i not
SR RSP SRl Sl o, 12
120 mwbliiwae added OMp@iseThel CmindEhguluduwss stiered fard@tngn whilé h
IN - 0 th lLuti d
T DT RLENE M N I IN ANC
ov le[:(ZE\YQSS;)fLIriﬁdokdm;lteﬁemyq 16 mg@ﬁﬂliﬁtnal-eﬁb (pRepaRddads ﬁl% _Exaénptl)e I:
e . e crude roduct. was rifje
7 ¥ ans o s 16 Brbins aodeh eiitvins e eBiion b s
f zgﬁL)jrzh 640 °C.I The reacéion Wgs al%oweld t05 wgrn% to 25 ofCI overnight (1t8h)‘ Thcle
-4-pbenz - o~ -o-€ -9, -tri uor opent ano
1{ - 11?6%*‘118’5% B i et panems ML) (ogallon biegpee rmed
55 Wich WhSSltcPRESTE M8 mottedliduor 344 afilidvith ERRR %5@?&? ‘2l the
for CL7TH2ONF303 C, 59.47; H, 5.87; N, 4.08. ound? C,
59. Bganiq pxtmctgyas vigshed veith sagx_rat?dg)qugm[s N2€l (I9RymLy. The organic
AZi vk ke Sved gﬁgTsm,i ﬁljteHslfara?ﬂ) @&k%?%e]crté obtfh LERFNskt solid.

3-oxazol j di n-2-one To a sol ution
(4S) heglgi@ﬁgtyq-soydmag gpt plubleriny CH5C, MeOH, or EtOAc, but was partially

26 1 fohigRif . lc}' %% gl
! A RPANOTGE bt foRETA I A A u
PCTQuS20 8alpi@@oe@svasigl with EfOBAcT2wEsd naldd dihe drgapivilayer wasadried
a per.i f ' : in teluene S ITL
3. 257 0, Pl Rl ol Ry ST o e
pr eprodust wek furifigd Gy & ahram)atogsaphyt dhwent: Af4 EtOAc-hexane, to furnish
2,4, 6:4r1i05s ben ul.f onyl  azi (1.04 g,.3.38
RN T AL RN SECT
2 erdotiesfoill(0.961gn 55 Kht er an additional 10 mn at 5 78
C glagial acetic acid (0.7 nm, 11.79 mmol) was added
al Iﬁﬁ?%gﬁ%?qﬁggﬁgﬁfég&? mel . After 5 mn at -78 C
anhyghl:o GalpofaEsHENROst at e (1. 07 g, C,149. ASHMTBY,N Wasg,
Found: C, 59.58;H, 5.91; N, 4.03.
2. (S)-3-[(2S, 3R)-2-Azido-3-ethyl-5,5, 5-trifluoropentanol]-4-
30  benzyl-1,3-oxazolidin-2-one
To a solution of (4S)-4-benzyl-3-[(3S)-3-ethyl-5,5,5-
trifluoropentanoyl]-1,3-oxazolidin-2-one (0.9 g, 2.62 mmol) in THF (10 mL) cooled




added. The -78 C bath was | owered and the reaction

m xture was allowed to warm to 25 C overnight (19 h).
wab@4024a63 i on m xture was diluted with Et QAc (PODUS10)4/009268

and washed with saturated aqueous potassi um phosphate

nonobasi ¢ (2x100 nL) and 10 safur at ed aqueous NadC

(100 nL). The organic layer was dried over MySOH4,

filtered and concentrated to obtain a yellow oil

(1.R278Y¢C W-EQ eddetl ld%“ﬂieQﬂlb‘ICé péﬂ%§ opHT infrl MBS (0fd SR 10l tohuene 6.3

chromat ogr aphy, eluent: 1:4 Et OAc-hexane, to furn
(9 mh, % é glmo;l;)Rﬁﬁgt gFriggat —78 °C for 1h, apre-cooled( 78 °C, 50 mm)

ik b et ang) e s g .o
Sp eEHF was pddedvip: cag@ita ¢ W Apyriad of3 0 Boin. (ABy aﬁﬁl)d-lﬁonal 10 min at —
$o1 T RRLR e i@ Lnl EOTERE0H JAShEtE it onkd nfouen o

t r i funggdr dfent exrodt]-7 °©emimifouip&assmazamlenaw (02 gon@4g 1218161) was

gl THF 20
g? rmcg{p%er e v\/asbz}fa%l1 q‘r%‘\%igm/fﬁ?%‘% r%)&greb%as OWﬁd tggvarm
mmilo)25 ac o@eﬁﬁlghﬂ'ﬁé hD éﬂxetreaanoms;tm wad difuisll Wiyh E'mo((fgo@mL) and

id 2
Ui s oacsunPite e o the S iR T dglakend
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fter conc 25 wasked, wih brine () dhdsthoh teél 1istng

g Q2 ddter n@ryceraraﬁoﬂyaheh&ﬁﬂe\/précfhcﬁﬁ uﬂ'ﬁ@&i g?gr%P%%tﬂry(ﬂl?t% d

usi ng V\é@@%ﬁ eqﬁs%_ &P a’@%ﬁ@&‘rfq f%é‘? g‘%ﬂig%f hldoroe@ljdl‘sml?g-z -ethyl,

20 y éls4@Uélumlmshpﬂrdxyreﬂgt)bmyuﬂlgpfé&g g@g{ﬁ%ﬂqr eaction

purification ARg2p Qff-white
1'i‘<9¢6[02f7 17%?0?1 rifluoromethyl)-1- (hydroxyne

thdsg Spempy}n](t}tslppm Mﬁ -sul fonam de A sol ution of

3, rifl r|f uoronethyl)-1 10
ﬁélar og fﬁﬁ/{:y Hi yNQcﬁzne (0.@00.9%9; H14.89 Nmf) i n
CIF‘Q@HZ (20 nmL) was stirred C,38.35, H, 432, N, 3.2,

25
EXAMPLE 4
5°-Chloro-N-[3,3,3 -triﬂuoro-Z-(triﬂuoromethyl)- 1-thy droxymethyl)propyl] thiophene-
2’-sulfonamide
O A 33 3~Trl’ﬂuoro—.?—(z‘riﬂuoromez‘hyl)-J —ﬂzydroxymethyl)propylamz’ne
3

A solution of 4,4,4,4° 4’ 4° -hexafluoro-DL-valine (0.500g,2.22

mmol) in THF (20 mL) was stirred under nitrogen at 25 °C. Borane- “THF complex

(6.66 mL, 1.0 M in THF) was added dropwise and the resulting solution stirred for 4 h



under nitrogen at 0 T. Triethylamne (Et3N - 0.369 ni,
2.65 mmol) was added dropw se foll owed by

wG2@hoess t hi ophene- 2-sul fonyl chloride (0. 492pQr/U2084009268
mrol) in one portion, and the resulting solution was
stirred for 18 h at 25 T. Afte® this tine period, the
reacti on was conplete by TLC (30:70 EtQAc: PE). After

15 MeQH and concentration, the residue
RO BIAN s e R o TG R ttieaby e KOk
AqUEOUS; T Hf’tﬁb mhe) rea&@h Wb RAvAGUERHS Wﬁgé i2$h $F1dos
rine and then dried (
gﬂégﬁf iy GQH (2? W&L)céﬁ%recomeamtw thasesisiue whs élslsobged irt FigO (200
Bl = T t e n
E Ooglggfng v%agﬁé;ioMgf&t&%@ a@fge&gmbt [0 X R i BHhé (20 mL), and
- {bpn died-unng NazS Q- Aflief ¢anoentration, theirésuliing oesitubpla} used 2rectly

hy; | f d
of 1 R ol RO g BRREGR P Or o st ape.
r acem c mxtbe).5 Pvlﬁ/slgrcsﬁﬁfiﬁﬁmmeozﬁa-mw:ﬁﬁ@ném&l)d)

i L e A

5 5 -Chloro-N-[3,A solutlon of 3,3,3-trifluoro-2- (trlﬁuoromethyl) 1-

1 S REReF b gyt €08 B b R raroDdg CHeRlaasmLy wosstimed

|\/Etlh1¢bl‘ itregeh o 3G, (ﬁrfet}fggdﬂ%ﬁdﬂﬁifg‘l\{l)d 3694nL 4,65 mmol) was added
SOl utl o

fl b
4 At RS RS o S e sl chlotide (9,498 26927 manol) in
mmdn)s poition, Cﬂrﬁ@k&e%ﬂé s@fhﬁ@n w@@stﬁ’fﬂeli chiﬁl% 15t 25 PE A AR time
nitr Ogﬁﬂh 0. T. Tetraneth ){“ | ane TMS) di azonet hane
( 5.P§80¢the rsaqhion was coraplgts by Thi<30ide B0 Av BipwAger quenchirtgheith
15V‘D MEOH 208 deentREdh ltﬁzlggééqua%%%n é n EES lﬁ%dd rH%) and washed

solution stirred for 3 h at
perVi#ul Niageeous HEY (?&ﬁ%satur@t@dpq@pes I@gHGQ{(zo D% and brine (20
Me Ght., e resultin
resi erd%éif Mem(M bt/f A\/\ﬂgg&&ge %I; rglgtcfude PR ﬁteweﬁé’ﬁgﬁed by
r edbe B’@Fﬁgﬂf lahlb l‘X’?40f0hrqmaé¢grepphy s¥stang teluent: 1@390 tqmo‘rw EtOAc:PE to
2[ ]-3-trifluoromnet
({b@m ?fl!’hszé’nipf%i‘# l%%%%&klgnoé’tngﬂw'gol ution of
20nret(hxdm?@mﬂwﬂot@yl(lﬂlIQphémeﬂr’@mmdamS iy Je-aé lalgioﬁ'-whgfécc):lidz(o(lOS g, 14
trig t 3 nmo in
%ggﬁfﬂfﬁoﬁgﬁ% r%aﬁ(mcrm t%b at 25 T. Pyridine (10
rrLMaSEGpmmhM 015 Y mﬂ)otB/ﬁHgfropV\n se foll owed by 5-chloro-
t hi e 143 loride (1.82 g.. 8.40 nmol) in
one/G%{(;rt dicﬁ(gf &E‘)e(l%f@ Weting 16 Yo%t HR6N.iXIed for
72 Fouad: 25 T. After this time pgrigod, chgorl\ga@qgl on was
conplete by

EXAMPLE 5
5°-Chloro-N-[3,3,3-trifluoro-2-(trifluoromethy1)-1-S-
(hydroxymethyl)propyl]thiophene-2’-sulfonamide
A Methyl 2-amino-3-(trifluoromethyl)-4, 4, 4-trifluorobutanoate
30 A solution of 4,4,4,4’,4° 4’-hexafluoro-DL-valine (2.00 g, 8.89 mmol)
in CH,Cl;:MeOH (4:1, 50 mL) was stirred under nitro gen at 0 °C. Tetramethylsilane
(TMS) diazomethane (5.33 mL, 2.0 M in hexane) was added dropwise, and the



TLC (20: 80 Et OAc: PE). After quenching with H20, the
m xture was diluted with Et20 (200 nL). The organic

wo 20010985 washed with 1 N ag. HCl (20 nli), saeCT/HSR004/009268
NaHCO3 (20 nli), and brine (20 nL) and then dried
(MySO4) . After concentration, ,the crude product was
purified by the Bi otage FlashTM 40 chronat ogr aphy
system 15 eluent: 5:95 to 25:75 EtQAc: PE to obtain

et teghitiny folution Glitr€d @1 3'h-at 25 °C. After this time period, the reaction was
thien I%s Ifrggylgom nol-3-trifluoromethyl-4,4, 4-tri 1106

r obm %IF% (10% s QH:chlogpforgn). Afipyggncenyrasion, Shetssultimg residue
(- BQl3ng, 43%) (4 ded dirbetly In the iQ wi ificati
3-trif Iguor o2 2-(trifl uo?Ignmate%)Ih?%atleg@l[‘L]‘?hoygpg)?f/rn%mlﬁcamn'
thyl) pr dpyl | MEBPRER whipro-2 sikienpivaiforgéaniion IA3-gifuorometiyi-

3 AHy ¢ Q-rpkorBhutnoaf Mol ) in Et20 (17 nL) was stirred

under nitrogen at 0 T. To this m xture was added
dropwi se net Wysohgiop e methlil Zawing:3-(trifluoromethyl)-4,4,4-

t hig; i NOkn 3= 1 . hyl -4, 4, 4-trifluo
b HorbGuato Q3TN K0 Higoh) i CRLER IR et Whder pogen
stiat2Prig Byridite @0 ndnpas atna)l)e;vefsaﬂdéd.cﬁd)iavhsehfbh@wéde@@—&lﬂ&o-
was,: l,e TLC 70 QAc: PE). This m xture
o SRR B olibfad (ko' 230 SuciTiEkeneertion o pessuting
lQ(j (r) citise stadsdi for thh aff ZSHSng&gﬁiﬁLﬁnﬂiphlgo& ﬁ%’r@zﬂ:%{@@%sd &ﬁxﬁ!ﬂate by
. [ n| . ! an t en stirre a
S GoRo e R e Dt Gueping B FRPnie mixturewasdilgted with
dr i gD (MBS hevrgaridiRerfvias kied widfie g FROTSY N O
th dg,tgzg roduct. . was purified by the Biotage as
40%&1E (@gﬁﬁgﬁ’i‘;‘? beipg EQé)rﬂlL)eﬂné&Wdﬂsti 0429@). 40 6@ Goncentration,
Et Ghecrblie prodwbivad purified b i ™
155 -0 o Lo g, Brr LY ihe Piotgge Flashy)' 40 chvomatoetaphy,sygiom
(hyk 83(%?&%%?3%15%3]’13?%%@& P2-[(§uChlora?it de as a
SOl thithny(1 313 1ahinc} FAri B BIHG1-4 Tt burdlGiAS LU (161 ¢

enant | oner

5 60k oMssnEregtran $-BSE) 18 GVMeHR- (tri f | uor omet hyl ) - 1- S-
hyd t hyi | .0 -2 =sul fq i de (0.185
) e Cihen | SopREk b s B ARDGR Gl 8 ¢
PCTBB2ODa D908/ thinghept £ -siijovengel i d (mp 148- 150 C)
i hi r al i ral AS cal um:; 2 x 25
200 "S5 i S wryort AR OYaER PR B0 e Sk s
8%eundeanitroghreata €l To tHi&mixflrdwapudaeil dopwie AusA 21&%’@%-2’-
t . = . .98..5%.purity]. M Spectrum (- ESI):
gV R Bk ity 4 S ComerroRein a6 L, 3 4
57 58 l)l i Et0 GanLNAfBr 51ﬁfi?g eg@hig ﬁéémp@,an@{ %? 6:25M8, thd T%@ﬁ(%anas
. . a I u . between e CO oun 6]
RS IR R R e Py Thishsuiaiduesishen sowisgims

25t 1 iqfuérishedowiet fhy droph@dpadiaeg of 15,00l0NaE WS & dog Sélfeégsﬁrﬁ%ﬁ M146

T KO e i,

g fglgfiily i&\{as dﬁﬁig(w r??grfﬂt) ahDmbd HIeR A%l &)%ge%raggr}, %beoclninf:e product
was purlf%/ed (by the Biotage Flash™ 40 chromatography system, eluent: 5:95 to 40:60
EtOACc:PE to obtain 5’-chloro-N-[3,3,3—triﬂuoro-2-(triﬂuoromethyl)-1-

30 (hydroxymethyl)propyl]-thiophene-2’-sulfonamide as a solid (0.590 g, 39%, racemic
mixture). The active enantiomer, 5 ’-chloro-N-[3,3,3-triﬂuoro-2-(triﬂuoromethyl)-1-S-

(hydroxymethyI)propyl]thiophene-2’-sulfonamide (0.185 g), was then isolated as an



vs 10 min half-life in an assay of transgenic m ce
(Tg2576) liver mcrosone netabolism. Thus, the
w@eooopowss of the invention may be used in | owePCTHUSE84/009268
than the correspondi ng conpounds | acking the
trifluoromethyl groups. 15 EXAMPLE 6 5 -Chloro-N-[(1
R, 2S)-2-ethyl-4,4,4-trifl uoro-
- (hydr oxynet hyl ) but yl ] t hi ophene-2- sul fonam de A

( 4R)ff—4\418€ mml (m“p 1@9n@0®@pﬁiﬂ% ohirdt HEL® ReZ@ﬂuf aﬂ?ZAS) g&imﬂ? 2 x

- 0Xazo |d|none

BT 96 iy o
pm, 8§ mﬁqﬁowszm Mhamslsamler@m fBUPA H(lﬁeﬁM:/O 1%
' n X gResix); %ﬂomem%k%nﬁ;u 12. ﬁr9§B%oﬁ1§ at -78 T. The

solution was stirred at - and t hen

br OWBSSagé’é?th(ESBW?%S’(Mé{)GS g, 7.8 m, 124.15 mml)
dethic I
sshasiai i GAGEISLes oLl e MR 18,2,

overnight (19 h). |quot wa
Et d¢nfexane) |nd|cated that r€a2l 7@k, WS, Npmp?ete

o gan; ¢ aeBBerkfieshidl beish &6 Sabgi Bttt SnReimior
( 2xBowaumd Wmhleladcsqhﬂtrdluofoagpdiyl waspschut Sd)tm:m%e Mesited), the

f i Jog‘ﬁ)g\;kda#thg 8)%%16 li]et 5e%%o§xg Eaﬁt&{é%ﬁ%ﬁhﬁug%eu g%)o?qr g%vg a%(lnlrc 133
1OC h rfoldhpagrea iy pelhilan assay add éigrfﬁﬁ@ﬁﬂy long¢ @RLaboli®sthMlif (88 min
3%16n$§ﬂﬁ¥hﬁn g%rogna m%%ﬁ xazolldln 2-oné as
a colorl ess 3y boé 1§ I%’e I%%E) Spednicipgeme
é ET Eﬂbashfgg?/) 8’131312 glée( &‘T&}Bohnd SOy & MAY DA Ad in lower doses than

Di thTEeERp %&fowp%@%gﬂ@g % drifluoregnestid gestupeli n- 3

yl J- 2- oxoet hyl phosphonat e

5(4R) 4- Benzyl - 3- (bronoace&¥ -1, 3-oxazol i di n- 2-one
(19.7 g, 66.07 mmol) and h?ﬁphosphlte (33.99 ni,

198.2
a1 ot ua aen aanfs Bk b e Sfirionbag >

that reaction was conpletemﬂmh@md@actlon was cooled to

25 C, dial ut edhpyigti mézﬁy%r%gﬁe%f{ 620 zomdg(f tgzgus NaHCOB

organlc Ia er was ura
(2x50 nL), dF¢ e 8pleticsrof R B®GbenzfI-2-beazelidinaRd15.0 g, 84.65 mmol)

Zoglogfﬁlgr Q%OWR‘&S%Bge A yl1L_1 .5M in l_al_exgnes 34 mL, 84.65 mmol) dropwise
ox at ol8 @i ﬁh@sq]m;onzvas xmmm Hphoe pdmo i a@bthed bi@&olé@étglow

| (- ESI
o bﬁ{n}xé’e ég 6? qu? é%%% SS edC tél“rhg rsrg)lu‘aon was allowed to
5 twaith ka2 &h&retmgﬂ €rnay)| An, ahaucﬁw ﬂikérﬂéd&‘ﬂjc anEtB?\cahexane)

ci SR 454 pereon sy etes s cived xelbgiapetie (200 and the
25 organic layer was washed with saturated aqueous NaHCO; (2x50 mL). The organic

1

layer was dried over MgSO,, filtered and concentrated to obtain a crude brown oil
(24.6 g). The crude product was purified by flash chromatography, eluent: 1:4 EtOAc-
hexane, to furnish (4R)-4-benzyl-3-(bromoacetyl)-1,3-oxazolidin-2-one as a colorless

0il (19.9 g, 79.6 %). Mass Spectrum (+ESI): 300, 299 (M-+H)",
30



2- oxoet hyl phosphonate (14.27 g, 40.17 mol) in THE
(200 nlL) was added KHVDS 15 (0.5M 88 nl, 44.63

worneip921s8 - 78 C. The solution was al |l owed to REF/D51004/009268

25 C over 30 min and 3, 3,3-trifluoropropional dehyde
(5.0 g, 44.63 mmol) was added gt -20 T. The sol ution
was allowed to warmto 25 C overnight (19 h). An

al i quot was taken and TLC (1:2 Et OAc-hexane)

i ndi cat é8l t hdliem@ar (i R-BDESYICOHRL £3- gxazgngnfgggﬁ on vvas
queonxco:l%%%l 23/ %ddltl on of saturated aqueous
PRGGEBEE | ayer was 20 washed with et hyl

acetate (3 X (4)U-Bbizyl-FTioRbARBICI 3-8YELLENAS- Sk '(?@F?V&r 07

and concentrated to obtaln a

s, . filter
E,’? o‘I?IPIOI?uaP& glyfniﬁsphltﬂﬁé Brled 9p 2aetnel) wargheatpd at 1f2|0éﬁ flry18 h.

5; Lﬁ?gﬁdﬁ?ﬁgﬁt@%&hﬁ@ YLCRIYGROAc-heinE fRCaH PRI Cactib was

berfOfP ek | Il% ppcpnsyas cpplpd to o pdihtedwignehy ] jacdtatd (200adio)| The

di
e Bt S 8t NSl sapéols SaflcogBado i dea over
Cl d\dﬂ%gapﬁbged, apd gglcem@te@ to 56ta171(11;1et}lry1 -2A[ (€7 4-Denz - Bdx0-1 3-

FZ L%a%llggnf@ﬂ 44; %ﬁ%hé@?om&te&s SHige §etfg>t“hc§}} (14.27g, 60.77 %).

105 tM?SﬁISBWI@pE(nE%IDI@)’ZB](MH) 3-oxazol i di n-2-one 30 A

20St Waﬂﬁ‘e@ vmfetm al

I f d th | fid I
(157 o 7 oBP BT ates 3 St heprsnicd enanti gatolian.-
sulokk de (10 nmL) as co-solvent was cooled to -40 C and
et hyl magnes romde. (5 5.3 mol ) was added
dr o)p/)vm segforhlﬁsﬁa'? (%g‘%bgt[ ﬁ@npﬁf%ﬁzbbﬂmwﬁ&yl]
50 2fdxects}lphosphowas: (34 27 o, 1 i T |

%g‘l};gg S?fgn s(h sl Er ry 732?619000I I;MUO ni)“%ﬁ%ﬁ&'e%&&ﬁl\ms
154 v Prop) ats 787G The folution syse Alloveeddm st to 25 °C
1, 3ver®aiiflahdlB B 321r1ﬁﬁ&o§1%p19nal@eh€§e gg)é )44‘%@%3180‘Igv%95r3rgged at —20

a solution in

d
r feg@%ﬁo@g%n HPY Flpeied fowo 26 5C 28er@gbi@p h). ghitalig@ was taken
ThendTBCK1:2 Esb ME- héﬁ(aﬁ?gn&i@a%de[ga}gga\@%rf \geras compfijj;le&i 3-58 reaction was

N- br ompsucci ni m de

poABSISRRG byeadditipn wﬁsahaatpda m@ousmaw(m (150 mB}Ol“lﬁ a@ﬁébus layer was
[ I riod,

the black slurr y(?a‘gé @a)?remg eﬁ%l%%rgﬁc V?Ié” as Aricd Bver MgS0,,

pr 8 @rﬁql angt eoneentnated to ebian wdaghtfhréxtnemECBZQfgﬁ ThBR1dBPENABE was

" g b, 8580 (R oy

13y g HRE)-b Ayberiflwarspaht-Redoyl P1 OkbﬁﬁzoMﬂﬁ@onefds%tcgfoﬁgss oil
;&pgg@q‘nﬂ ated to afford (4R)-4-benzyl-3-[(2
r

ono-

253 MabsyS pebirdm S+EST): By quieggnt anoyl ] - 1, 3- oxazol i di n- 2- one

30

as,agreen segi-solid (1.6 59.5 9. Mass Spectrum
( pByeREY QJZ%IQJJMCE‘)-I 02BH: 416 5670:E5, 6038) 4 4
AzFeimd3-ethyl -5, S, S-trifluor @peatanew Jo: & Rgpzy! -
D. (4R)-4-Benzyl-3-[(2R, 3S)-2-bromo-3-e thyl-5,5, 5-trifluoropentanoyl]-
1,3-0xazolidin-2-one
A slurry of copper bromide (I)-dimethyl sulfide complex (1.57 g, 7.66
mmol) in THF (20 mL) and dimethy! sulfide (10 mL) as co-solvent was cooled to —40
°C and ethyl magnesium bromide (5 mL, 15.3 mmol) was added dropwise for 10 min,



1, 3-oxazolidin-2-one 15 To a solution of
(4R) - 4- benzyl -3-[ (2R, 3S)-2-brono-3-ethyl -5, 5, 5-

wao eooftloeasdpent anoyl | - 1, 3- oxazol i di n- 2- one (1. 6PQI/US2089009268
nmmol) in DM (20 nL) was added sodi um azi de (0.468 g,
7.199 mml ). The slurry was stjrred at 25 C for 20 h
and the sol vent was renpved in vacuo. The crude
product was dissolved in EtOAc (100 nL) and the

or gBie sturph@ssastivied foras ffhﬁﬁi WWllé Waﬂﬂgﬁ% {3426C My g?%fsg ;lélrry was

t 20 ni). Th
R e AR e T e U
obt@aﬁblﬁlryzioh@wa E' 8,34 thrfh1) Ras addR8 oS W?s% aQE?&%ﬁéP WA%F (5 mL)

purified by flas chromato raphy l'uent
Et GAcHhx e reactiory wiasrillewed tmyar@ 49 (z:zs; 0BB)igh-(3@ hyl Th8black

5et rh‘iﬂrrﬁwé cdolell 'dBW% Of%e’@ta?&] ?Mﬁrélixés&?lﬂ%h%&%?g ?%/Zé glmog was

one as a colorless oi
Speaél dupartionrgse It vgs 2l@wedNg vaB8 &y —BEC. and Stiffed 25 addBonal 30

-2 n ent
X ﬁ{rﬂpyﬂg% tﬁfs g&l 0086he%’1ac§§ﬁ1&gfb g} ﬁ?ﬁﬂlS?EﬁEﬁ]ﬁ% %rfmapge Bmed
- 10ad wag §lterddl eﬂ‘ Ith)ther[l(qﬁﬁ was diluted with EtOAc ( 150 mL) and the
38)o a)deol s W d gvrllfél S %rd:,}%adll E{Ofgf%#g? gygg%lc gaygre vggs dried
1030|qy1311 MgSOn fﬁbﬁd@ﬁd mn):exrﬂmnm S8or@ V4R)-Bben 13- [(ﬂa ejsf ~bromo-
dtowarmto 25

resu was allo

The" értﬁ Wi %HM%B"W@&%WBW% @fEAE P aree%mmtspbch (b g,
H2G9(50%8 Mikg, spbwm@@smmﬁ 499 éMaHyl H20 (0.3 nL) at O
C. The rem%&% t forned after 5 h was filtered

off. Th 25 Pobae2 S4ifluoropentanoyl]-4-benzyl-
PCT/ A 152/06¥41i0926 8 51 was dried over MySO4, filtered
and concentrated to obtain (2S, 3S)-2-am no-3-ethyl-

155 5. 5-trif| ubP 8sHEnRI1(48)-4henzyl- Bﬂ@ﬂh 3§)e2-bomoss -bth{11545,5-
gg érﬁi?g)rr%@enta%ﬁﬁl ?@%taoﬁll‘fﬂlz ﬁne%s%)g 3, ]i§ ﬂ-m%o% %DDJ\?F‘ (()zq mL) was
( h)ﬁ‘@ﬁleé)@%mﬁ}ld)‘: 160:¢68 gtt7hh9aphmﬂ)eTﬁe slutr§ omastirce aT25 °C for 20 h

t
Sy PRI Flved e, The gy et e Gtsofyeg inBloAc
my (109.1719) andhe organi¢ masg/w@awashed(\@mmz@rtsxza nfi§ aha®dtiraidd

dded
20m%ﬁ¥or ot i op{% %d@]e((é alnl‘c)&??%?‘%ﬁ rberdlodgr ﬁ@%éa lﬁgred gn‘%61
mmbr)celatsat@d E:mlbtain oyellbw oﬂie@h?/gh)em& di{iﬂbeqjt’rdr)]diﬁt Wi pUkiked gy flash
e e ath was renove
angﬂrwhnﬁ{%tgT Reric ntm1 Q%]&éc%ﬁ’éanﬁltP {43 (28, ASpB-agdo-3-
ov ethyk-HB5-trifluistb pénemay 1] rzm;telhz)yl ee%xﬁiblheﬁltzisne(a%% Blokiel@5 (1.21
adde, §?S &Paésé eact | guenched b{ pouring It
i nPos ROEGHD A Dc%sﬂd%g?)e 388138ti on (25 nL).
25 Th B -
seguegtr?glni §(2€M ﬁﬁfmﬁﬁgfﬁffgﬁwgbm ne and

dried over MPStay SiHEY of GAHI(K00ma Seb 5ol int THF édlmanat —10°C
eV apoidie® A4R3-[(2S, 35)-2-azido-3-ethyl- -5,5,5-trifluoropentanoyl]-4-benzyl-1,3-
oxazolidin-2-one (300 mg, 0.78 mmol) as a solution in THF (2 mL) dropwise over 5
min. The resulting slurry was allowed to warm to 25 °C for 19 h. The reaction was
30 quenched by sequential addition of H,O (0.3 mL), IN NaOH (0.9 mL) and H,0 (0.3
mL) at 0 °C. The precipitate that formed after 5 h was filtered off The mother liquor



15 produce a crude oil (0.250 g) that was purified via
flash chromat ography, eluent: 1:6 ethyl

waeesarashexane. This produced the title conmpoR@mUS2004/009268
5-chloro-N-[ (1S, 2S)-2-ethyl-
4,4,4-trifluoro-I-(hydroxymethyl)butyl]thi ophene-2-sul
fonam de as an oil (140 ng, 53.8 % . The crude oil
was further purified by recrystallization from1l:4

Et Otas-dried pyardgS cm Glterok adll coatenthled BYSHAMNASS REAGH 0 Vothy1-

ro 444tr|fluoro 20
# & "r&w@%{%ﬂ A IRGBIRY YL (55 &8 &6)2 Mass Spastimind
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Anal: Calc’d for C11H15NC1F3O3SZ +0.10 C4I’1302 C, 3655, H, 425, N, 3.74.

Found: C,36.94; H, 4.15; N, 3.57.
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was washed with Et OAc (3x50 nL). The organic | ayer was
dried over MgpSOH4, filtered and concentrated to obtain
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N-[ (5- clgl or%rp en-2-yl ) sul fon¥1 l"uoronor
in at about 100 % power, I50°C, 50 psi, then 5 mmat rest 0 % power. Repeat

sequence twice or until reaction is done. Water and ammonia were removed from the
reaction mixture in vacuo and the resulting crude 5,5,5-trifluoronorvaline (1.1 g, 140

%) and NaOH mixture was used in the next reaction without further purification.
Mass Spectrum (+ESI): 172 (M+H)".



20 (1.0 g, 2.84 mmol) in THE (10 nL). The reaction was
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whyooadebisi on of 50 nml of 10 % acetic acid i n neCTES2I04/009268
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colorless oil (0.46 g, 48%). Mass Spectrum (-ESI): 337 (M-H)".
Anal; Calc’d for C11H15NC1F3O3SQ +0.30 C4H802 C, 3364, H, 371, N, 3.85.

Found: C,34.01;H,3.65; N, 3.67.
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nmet hyl magnesi um brom de (0.61 nL, 1.4 Min

THE/ t ol uene, 0.86 mMmol) dropw se. The reaction
worRoosisBsmwvas warned to 25 C and stirred for 3 PCT/US2008609268
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provided S-chloro-N-{(1S,2R)-4.4,4-trifluoro-1-[1-hydroxyethyl]-2-
methylbutyl}thiophene-2-sulfonamide (75 mg, 74%) as a 3:1 mixture of

diastereomers. Diastereomers were separated by HPLC (the Zorbax® silica gel
column, 25 x 5 cm, eluent: 3:2 Methyl tertiary butyl ether (MTBE)-hexane,

30  diastereomer 1 elutes at 11.4 min, diastereomer 2 elutes at 14.1 min).
Diastereomer 1: Mass Spectrum (-ESI): 364 (M-H)".
Diastereomer 2: Mass Spectrum (-ESI): 364 (M-H)".



(Pd/C - 40 ng) was shaken for 2 days in a Parr
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30 mg, 95%). Mass Spectrum (+ESI): 186 (M+H)".



[a] D25 = +8.95 (c =1% SOLUTI ON, MeCH). 25 Mass

Spectrum (-ESI): 350 (MH". Anal: Calc'd for
WCIOHIRTIFINO3S2 C, 34.14; H, 3.72; N, 3.98. PFOUOS20040)09268

34.43; H 3.70; N, 3.91. WD 2004/ 092155
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of [TIHE -anrgioswat er1% 20LUEIORIMEDS),

25  Mass Spectrum (-ESI): 350 (M-H)".
Anal:  Calc’d for C1gH;3CIFsNO;S, C,34.14;H,3.72; N, 3.98.
Found: C, 34.43;H, 3.70; N, 3.91.




. . . . 60 ng)
and |ithium hydroxi de nono hydrate (1.4 mmol,
was added. The solution was 30 shaken for 1 h at 0 C

w@na40Pss sat ur at ed sodi um carbonate (20 L) weST/ESH84009268

The m xture was extracted with ethyl acetate (20 nL).
The aqueous phase was acidified WO 2004/ 092155

PCT/ US2004/ 009268 58 with 2N hydrochloric acid and
extracted with ethyl acetate (20 nlL) to give (2S, 39)-
2-azi do- 3-et hyl - , 5-tri fBXAvPERent an0|3c ?ﬁl;ﬂ 5 s
|5dte(? F%?S&%‘ggb@}gﬁ p 'm|'3tl%’l(g>tgnzo[b]t?llo)phen%'rE Snlﬁ)fonyl)e an1¥d0-5 5,5-trifluoro-3-
(2S, 3S) - 2- A2| do- 3- et hyl - Eatt@lléeﬁtgﬂ-ﬂoporo pent anoi ¢ aci d
was di sspl ve %}_Eo% at 0 Cand lithium

al um nuf hyd? )6453 o1 f‘?’%315r?”4111-1|5)55(¢ﬂwr0[l€ﬂmoj}0
Swa oxaxbdigih-2-diee resul ting solution was stirred at 40 C
for 2 h. The,reacti guenched by sequenti al

addi tion of WAECERPEE ﬁgbrﬁm}de dmethyl guldide sompldk (&28 mg, 1.56 mmol)
hy din DKIFAEVERD 1] 60 mLRRGINPH SN0 650 pad!re?d e‘%y& b R S mide
stlrrln bet ween each additi on. he

fi1{-8f gg‘ 4N selwiienain (THEY 38 nwroolYyi The spRSon was allowed to stir foEr 10

BS)nng“ggm RREAmE 1 Y15 A0 e Biidude o ! uorO?edoent an-1-ol .

nliXture was re-co 10 -40 °C and (R) 4-

103 S)belzzy( S—-(E:lﬁJSdnﬂu&orpeh#Wbmnmm]hﬁﬁL@&ﬁe@% gre

b
5 5 trloflluoro et hyl pentan-| ?ng{n% %)66

solput [ o?l mmol) in THF (15 mL) was added. The solution was stirred at 25°

| flouor tan-| -
o 1 ?ﬂ%egi"?tﬁ“ " Tase e 1 PR a5 me.
O 8- ply iy FdF 610 mb) was added. The solution was allowed to warm

to 0 °C
hlorid
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15 an elatm’ated amBoaRIng aeaalscmdte aAde s

t he
resi due din I\/Egrd{%gﬁlm ; pur ?f@eqorgvm
seﬁﬂ?“%w&%%%‘%ﬁfx epf F‘%ﬂsm@traﬁﬁﬁ fsgivg @E:))%«mm-aj(sa RGréte3-s-
Coaﬂyltﬂ,@,ﬂ&rlﬂlﬁir@ﬁgent%W) ~RhSoAARE —%ﬁ’e S d_l I‘bgil.%g{&dl tions:

t he Phenomenex(r) Luna mm x 60
ZmQ?}gm u%ap Iﬁﬂﬂssmﬁrwnwmcw er (0. 02% TFA buffer)

%,JFA buffer) Sol vent
?;?g\é?gutn}? ® Tf%crr%m‘%% = -eg{y‘? 5(% i r%“”"ﬂf”@”@”) i&%FHZHZr 90

20 o, @gazoligirogropat e: 22.5 ni/nin 25 The product peak was

25

30

lected b tlor_1 concentrated to
i ve the 11 CraamebhaToH Riortts ity €5 e Rvarommenoe-

2. Frzqlidin-2-oppdisgohed in dlmeﬁlafﬂ”m(nMnhﬂe (DMF 2001 9924 2Ried sodium
P%de’%?%é @69 8»:9%1) %I?e solution was stirred for 72 h, diluted with water (20
mL), extracted into ethyl acetate (2 x 20 mL) and concentrated to give 3-(2-S-azido-3-
S-ethyl-5,5,5-triﬂuoro-pentanoyl)-4R-benzy1-oxazolidin—Z-one, identified by LCMS.
C. (28, 38)-2-Azido-3-ethyl-5,5, S-trifluoro-pentanoic acid
3-(2-S-Azido-3-S-ethy1-5,5,5-triﬂuoro-pentanoyl)-4—benzyl—
oxazolidin-2-one was dissolved in a 2:1 mixture of THF and water (20 mL) at 0 °C

and lithium hydroxide mono hydrate (1.4 mmol, 60 mg) was added. The solution was

shaken for 1 h at 0 °C and then saturated sodium carbonate (20 mL) was added. The

mixture was extracted with ethyl acetate (20 mL). The aqueous phase was acidified



EXAVPLE 12
(2S,3R)-2-(5-Chl oro-1, 3-di net hyl -| H pyrazol e- 4- sul f ony
wo reoandxies 5, 5, 5-trifl uoro-3- phenyl - pent an- 1- oPCT/US2004/009268
Fol | owi ng essentially the sanme procedure as Exanple 11
but usi ng phenyl 5 nmagnesi umsBron de and
5 chloro 1 3 dlnethylpyrazole 4- sulfonyl chl ori de,
518 -chl oro-1, 3-di ne
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retention tine 2. observed 1on 4y4(I\/H—I) 10
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AL e SSEU3DE) b R bl Sumases aion
t oI 'H&ﬁﬁlxﬁrﬂe Whs tﬁ&dﬁ]ﬂ&éﬁ il doB®etrited Ridive Bs Vidh - Rmf}o Blethyl-

The yers were separated and th
@Iagﬁ &“@‘f?&%@ shed with water (1.6 L) foI | owed

by d L
e i e g
di |%661§?%‘¥0§‘P1§rﬁ’%ﬁ?'ﬁ%hoée (DIBAL-H) in toluene (1278

m, 1.9 mol 5 hEQiukion KE ISW?E g) 3- Qﬁuntooom ﬁl‘%‘ §15 %rn{l)ueorg \f)v%lnlj%l 1-

-60 T. The m xture was era
stidl n(Qeél ngsl) in THHUE. mﬂh\@asraéé&ﬂttrldhylmmeq&[bﬁ ph;ams winioh) £h0 %

q rat e
e 2 SRR ol S PUSAR el 0 PiSons glbe
g) . SONID@ was stirredi fogl 6 lomd]thdlmoncentrhted Sk iselsentvag ran@Ved &d the
Vi 25 filty sol utjon. centrated to an
of 1ol ARO Bl OF R Bod ok e e ongapy S everse
coqihes:d: (RB)—E{PCCammgttheeml&ﬁow telbwlN HC in ether (750
\f f #I{% 30 mnutes, the solids were
colsfeeclpéeé’aﬂ?' T ?°8ﬂlt1°9§ashed with ether and dried
2mno@ﬂmaﬁmﬂhanbme@xmmngm%%m%oamﬁ%m{n ap\pe as
|te Q{YI %\‘N& yl. amne (150 g, O43rm|)|n
rret 298t A WatsT (- §1Z/ EA Frggenat ed at 40 psi in the

pr esuvenaeB OAcetbhittile @.02f% FOXLRELS catal yst. After 1.5
hour the catalyst was renoved via filtration and

t he® \@Ph@faéﬁnwﬁa@ﬂtlroa@@dztscsma K1iBy 14 Tive 93k iBd was

t rigisk; Rbedons Ll /glher / hexane, collected via
filtration and dried to give 94.8 g (90% of an

23ami noal cohol Thepradug beak wapcolkokd/be@d 8%V absorption and

PC—UOH?%Q%% %1§3eﬁt§i gﬁg (r:ﬁgnb%uﬁlcinl???rg% 9—@3‘% Ie%Eﬁlg g mg 2.99

observed ion 428 (M-H)




N, O-Bis(trinmethylsilyl)acetam de (BSA - 110 ni, O0.45
nol) followed by triethylamne (152.4 nL, 1.09 nol)
w@na4a92res hyl ami nopyri dine (DVAP - 13 g). Af t BCT/LIS2004/009268
mnutes, a solution of sulfonylchloride (105.5 g, 0.49
mol) in CH2C12 (186 5 nlL) was sgdded and the m xture
was allowed to stir at roomtenperature for 19 hours
(overnight). THE (450 nL) and 5% ag. HO (800 nL) were
added and the m'xture st igxadpipn2l hour. The | ayers

556 BB T o PSR o S PR Sl SRBG0-5.5 >-riuoro-3-

concentrat ed to give an ﬂieh lar[éqtannaeq_sed t hrough a
silica plug elutin 30% Et QAc/ hexanes. The
fractio §’ liwmgﬁﬁﬂeaﬁlq% mge mmd% peExasmieht buipeins phenyl

ﬂnqgﬁgn%ﬁﬁlﬂ%roryﬂﬁb&mﬁEﬂ%tﬁﬂdﬁﬁeXkﬁﬁ d7oRdd. élfPf&Flatl o ge(zs

was_added and the solids collected via fi

gi viR)gr(Srehlp f(’ds?%hn@?hﬂ d-pyraaplgdtsufompounidodss, artnifhviotoe3-
sol 4 }Qréyl%ﬂt%ﬁﬂtdl ab BRp&bd, t7h1em%tﬁéli'1%r Ifltéélﬂbjr‘f)ﬁf?le g%‘é%m o&served

second ‘crop of target co

15 IEAMPOEID4 5- Ol o o- N-[ _

1- (4, 4-difluorocycl ohexyl)-2-hydroxyet hyl ]t hi ophene- 2-

sul fonamde. F F HN~OH G A {[(5-Chlorothien-2
1GyI)squonyI]am'no}(4,4-di1I31)<[KN’IBI:E/¢]5ohexyl)acetlc acid

2 T A RSB

Thédn sud mnbodnndm,sth&:méxhaﬁoﬁtm&(ﬁa Sa'reme 13 is performed using the

2-sul f hl oride
C“'fﬁ{lé’vtvﬂ' SR festn Pocand e dhonger Guriekiyn i arpg
( 1Creadily undédretarsithat densin Yéastichl dofliBshs! &g WBMEY, ‘t@nﬁe?at@r@sccatalysts
overﬁq%‘m After 19 h, THE was renmoveéd i n vacuo and

Fragents 102y b ediled o a4 25 pH of about 1 to

about 2 Wikh Refe?dickid SdhéRe 'ﬁr)the Jﬁﬁoé&y k‘WII ?f%e% OV@anol) was
washed %gél llét(&Et QAc_ (4x50 i ned organ
r

| ay’&fRen peng & Ial/%.qd rmgs@ed ﬁomli "éB &ith Otht NAOH (1 6L). The
2004/eR92455 ad%a ARA/ O §§ \@% o Gt »%t@fg(l ZPOIZQ followed

praoduce {[(5-c Iorothlen am no

di fOyuisyBeg yeth HlgeSQu @@ X Ifh,e ta e sebution ovas deolad to <68 °@ ey -62°C
2098 a%%creatg@%h gﬁ%lgd%ﬁQMhm h‘?’ggde((MIIB_Q\L-H) 1h toluene (1278 mL,

| or o-
4 dll $ mabB (995 &egmwsble)te@emme belyethg P(.t Thophere wads warmed to
sul fon ?éﬂlp%?ature and stirred for 1 hour. The reaction was quenched with 10%

aqueous NaOH (128 mL) followed by sodium citrate dihydrate (500 g) and anhydrous
sodium sulfate (385 g). After stirring for 1 hour, the solids were removed via

25  filtration and the solution concentrated to an oil. This was dissolved in diethyl ether
(2.6 L), cooled to 5 °C and treated with 1N HCI in ether (750 mL). After stirring for
30 minutes, the solids were collected via filtration, washed with ether and dried under
vacuum to give 189 g (85%) of a benzyl amine as a white solid. The benzyl amine
(150 g, 0.43 mol) in methanol (150 mL) was hydrogenated at 40 psi in the presence of

30 40 gof 10% Pd/C catalyst. After 1.5 hours, the catalyst was removed via filtration
and the solution concentrated to a solid. The solid was triturated with ether/hexane,

collected via filtration and dried to give 94.8 g (90%) of an aminoalcohol as a solid.



To a slurry of LAH (0.406g, 10.70 nmol) in THE (20 nL)
was added {[(5-chlorothien-2-yl)sulfonyl]am no

wQ ¢ob4492153 | uor ocycl ohexyl )acetic acid (2.0g, 5PGBUS2004/009268
nmol ) dropw se at OC over 20 min. The reaction was
heated to 70C for 18 h. The regction slurry (light 10
brown) was cooled to OC and the reaction was quenched
with H20 (1.5 nmL), IN NaOH (4.5 nL) and H20 (1.5 ni).

The r eacmheamm&oﬁctll(moezdg,fm Aol Nint CHO4 @1 50 xﬂL)'\’th tPeated with

s o pishiet P stanidasabh - 116 s oS goldtiowed by "

c ongietyaakied 1} 5114 YALC 109 okl aiﬂﬂaﬂ@ylﬁﬁlhd@@rﬁdﬁiel(ﬁm@ 113 ).
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fhexlﬁn as a{d@ecﬁ&{d%@' t all tem
5- chl g‘?o N- mis 1%r|e JV g? ocO%eldcg ?e%? f 50-0 o ﬁygerrgt;&/eefoﬂy% }]lours

t hi Gjeraighy. %Hg lﬂﬁ(bfﬁh}ﬁr@es‘yaéq S CMS A0emlavware harled asdihie gnixture
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105 ul dontramgiso ﬂthwei‘dNoﬁceﬁ}rhte(ﬁnﬁler 2foud). whidht ﬂwﬂnoﬁﬁ‘bﬂ@taﬂl@atlon
6- %%x! u%&;g%bé 4 | %[tﬁe SOII% elfécted¥ f[ilt a‘ilto%ttoe give 37 ? g (55%) of the

SO

ami méﬁcoﬁipdufﬁd aser wiitieGylid. Of Shcdnt}ib@¥f tBe YolRE Buots @a% d second
(1. O 23 mmm%dll n CH2C12: MeCH (4:1) was added

dr o &8 8§ 7519004/ 092155

PCT/ U82004/ 009268 62 over 10 min at OC until a neon
yel | ow col or persisted. The reaction m xture was
15011 owed to warmto 25C ovéXAMRLE Fhe sol vent was

rermye,mdr@mv Q-difudbdy@ioh d byl ]
am no( 6, ?quor obi cyéylél 8 %Xy?%ﬁ% roxygt ]Sthglel%nthGSuéfgnaénnde

l'ight yeI I ow oil (0.9q, 84 110 " Mass Spectrum
(-ESI): 206 (M:tH) +. 5 B. Met hy, (S-chl orot hien-2
yl ) sul fonyl ] am no} (6, 6-

HN
l/o o

(\o
\ S

a
A {[(5-Chlorothien-2-yl)sulfonylJamino }(4,4-difluorocyclohexyl)acetic

acid

20 The amino(4,4-difluorocyclohexyl)acetic acid (2.68g, 10.973 mmol)
was dissolved in 2N NaOH (20 mL). The solution was cooled to 0°C, 5-
chlorothiophene-2-sulfonyl chloride (3.25g, 12.42 mmol) was added (5 min)
dropwise as a solution in THF (10 mL,). The solution was allowed to warm up to 25°C
overnight. After 19 h, THF was removed in vacuo and the mixture was acidified to a

25 pHofabout 1 to about 2 with 2N HCI (20 mL). The aqueous layer was washed with
EtOAc (4x50 mL). The combined organic layers were dried over MgSO,, filtered, and



di fl uorobicyclo[3. 1.0]hex-3 yl)acetate
5- Chl or ot hi ophene- 2-sul fonyl chloride (1.26 g, 4.82
woneitposs added dropwi se (5 min) as a sol utiPCI/U82004/009268

CH2C12 (10 nL) to a O C solution of nethyl

am no( 6, 6-di fl uorobicyclof 3. 1..9] hex-3-yl)acetate

(0.99, 4.38 mmol) in CH2C12 (10 10 nL) and

triethylamne (1.22 ni, 8.77 mml). The sol ution was
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(20 n) and saturat ed aqueous

or gani ¢ ¥-ayer-Hod¥{ &6 Mlﬂﬂo’ﬁﬁg@ﬁex}fﬂ ?-ﬁl&%fé’é}’efhaﬁduophene—}
L£on dAaed to obtain a crude off 15 yellow solid
(1.699). The crude product was purified by the Biotage
FI ash Tm0 dlRrachatyod Labh(P. 4088t 10uiPenmoD) &1 TR {20 mb.Ywas added

aﬁ&%@&i» ?uﬁf)é %UFZ@N hiflubfogyclohexyhacetic acid (2.0g, 5.35

chlorothlen 2-y

}(@n@oaudmmmp@@mp@nml 0] hex-3-yl )acetate as a

colorl ess oil P r.u [),;

384 (MiH) +. hgge_ éﬁq%g}/ag}ﬁ%tg%@ﬁ 6&%%8% reacr’po{’x slurry (light
166- dirbwnowaslriooled k(8. ahd @lelreacti@n why quznchi2d with HZO (1.5 mL) IN

hy&&%’(@%‘@%g it h@%ﬁ’(ﬁ,ﬁﬂ?ﬁp l {_%ré énl&g in‘%g@ 4dugt bbin a white

rret Shl}ﬂ’y {Fhé élﬁrrsz hlaofihérbd anttRe mbﬁlsmhcfwﬂwbé ﬁlﬁﬁérﬂﬁl}sd over MgSO,,

robi cycl,0 0] hex- acet ate
fofe S TG B B oA crpad VG ir1 i The crude
sI uprb&uot gzé@pﬁ)uﬂ&ﬂ%y B@rbgethWmaﬁmﬁt@graﬁlyCelﬁéiﬁn A0 AC-
reacti sl urr oled to OC and t
15r e IS Or&éeﬂ’&%g e ﬂgweevcymﬁﬁ)l) Zﬁwrm@hyé thigphene-
L) 2-aifbnkiRde 69a %hﬂ@ﬁmorpﬂ_(hﬁ sBlﬁﬁ% 107! stirred 4 h to

obtain a white slurry he slurry Wwas filtered and the

not Mass Jpeejtien (Rab: 35t§r(M1EP dried over MySO4, filtered,
AnGARANIGI i 4,1 CIKFCHS, b Q7 ERGAG e 9194349' rhos%
oil (0.162g). The crude Ppro

Bi ofageé  Fl ashTM 40 chr omat ogr aphy S)Qsﬂ@ﬁ Hzl4tf§mN 3144
t OAc- hexanes, to afford 5-chloro-N 30
1-(6,6-dif|uorobicycl0[3.1.0]hex-3-y|)-2-hydroxyethy|

] t hi ophene- 2- sul f onam de &&XAMPEBIHrl ess oil (0. 105g,

2004 SRR MRS P b5l 1B i iRty giophene-2-

C13H14C1NF204S2. 0. 20 Et OAcsulfondhiddl; H, 3.84; N, 3.56.
Found: C, 41.08; H, 3.90; N, 3:47. EXAWPLE 16 5
5-Chloro-N-[(1 S, 2R)-4,4,4-trifNuoro- |

-fornyl - 2-met hyl but yl ] t hi ophen - sul fonam de
HN
&b
\ | Q
Cl
25 A Methyl amino(6,6-difluorobicyclo[3.1.0]hex-3-yl)acetate.

To a solution of amino(6,6-difluorobicyclo[3.1.0]hex-3-yl)acetic acid
(1.0 g, 5.23 mmol) in CH2Cl:MeOH (4:1) was added dropwise TMSCHN, (10.5 mL)



F FFO HNAsolution of
5-chloro-N-[(1S,2R)-4,4,4-trifluoro-I-hydroxymethyl)-2
WO 20modibbut yl ] t hi ophene- 2- sul f onam de ( pr epar BCI/ES20041009268

Exanple 1, 3.0g, 8.53 mml) in 10 CH2Cl2 saturated
wth water (30 nL) was stirredyunder nitrogen at OC.
Dess-Martin periodinane reagent (7.59 g, 17.90 mmol)
was added in one portion. The resulting suspension
SOH 10 pexdlatel C2tilh nevaiyellay taler fehdstql Ot @SSt mixture was

TL 1: 2 Et OAc/ hexane As the.
o Slosl s ordr & AE sl 46 Ak g e Pl eriegbiain
addintthelnahind 6 /6Ldifesrbbiefto[ 1 . 0fHeRS13)asahtd bk ﬁght%ﬂchw oil (0.9g,
ad ee portlons 15 over
Aftgll\%n%ﬁ‘fssgﬁe@umt D: 296 (M5H) was conmpl et e by TLC
The sol Us.i on pasy! {ﬁsk%ﬁﬂmm bJj}yﬁlj%gysﬁM {9@36 and a

soI tion. of SOdI umthiosul fate 83 ol ,

Guorehicycly/ 3il ) Jatyod Wifceiptt ed aqueous sodi um
bl car bonat e Satuiofty %-Mfonymlo?ﬂqggg%%g NEhXb N Gfs added

was stirred rapidly for 10 m n” unt hases Wwere

c | e%rppwmer(?etmnéw splyiiondn EHpEs Gt0ouLkina og ﬁesohmtxeoﬁmethyl
t
ﬁ%ﬁn&g% ﬁﬁg%r?@hfcgo 2':1 ;o']"he% 32;%335&%% é6‘ 4 38 115‘ o) iy CHf G (10
1Qs at mLh@reldrlanlem (1 @b dily B7 B inea o dhat(ﬁut(thNema)loxaﬂﬂto warm to
b i.ed Qv
c {) In cent %%Plggg ¢ 9%2 B{haé?{%lu a‘é(gn SNI%H { i?% ({647 Ei&&erﬂ%‘ae% dRflicated
pr oiiaiche mastlop wvas completaylt lWaedlhiBed)h @gﬁCQ&&&IﬂﬁM ﬁ{g Sthe organic
u c- hexa
PGS AR BT DS b S0 ok o
- f corpatlic Ry reids Yikibdibwer MdSiOQIRRE: ZrdSdehétamll 8FobiAPa Btid@oft
| ess 3% . Mass Spectrum (+E

égb%ﬁlwmbf? i Triehredegradied vesgrn Bk hrbepies FEah b

C, éfﬁ)r&&o hydns3dine¥, eldedd 714 BROAMISkxafes. B3B8 m L
N, by dnrdimelly aldert 4 B borates, @ 30 mitw S
17 o[r?t 1en—2 -yDsulfonyl]amino} (6,6-difluorobicyclo[3.1.0]hex-3-yl)acetate as a

S, 28orlessATR00, 14,4041 Mokt e (RS Y sty 5- chl or o
t hi ophene onam de
C. 5-Chloro-N-[1-(6,6-difluorobicyclo[3.1.0hex-3-yl)-2-
20 hydroxyethylJthiophene-2-sulfonamide
To a slurry of LAH (0.030g, 0.78 mmol) in THF (5 mL) was added
methyl {[(5-chlorothien-2-yl)sulfonyl]amino} (6,6-difluorobicyclo [3.1.0]hex-3-
yDacetate (0.154g, 0.38 mmol) dropwise at 0°C over 20 min. The slurry (gray) was
 allowed to warm to 25 °C over 15h. The reaction slurry was cooled to 0°C and the
25 reaction was quenched with H,O (0.5 mL), 1N NaOH (1.5 mL) and H,0 (0.5 mL).
The reaction was stirred 4 h to obtain a white slurry. The slurry was filtered and the
mother liquor was further dried over MgSO,, filtered, and concentrated in vacuo to
obtain a crude yellow oil (0.162g). The crude product was purified by the Biotage
Flash™ 40 chromatography system, eluent: 1:4 EtOAc-hexanes, to afford 5-chloro-N-
30 [1-(6,6-diﬂuorobicyclo[3.1.0]hex-3-yl)-2-hydroxyethy1]thiophene-z-sulfonamide asa
colorless oil (0.105g, 77.77%).
Mass Spectrum (-ESI): 356 (M-H)'.
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4-trifluoro-]-(1-hydroxyethyl)-2- 5

woreiohpddies yl ft hi ophene- 2- sul f onam de A sol uti oPCD1S2004/009268

5-chloro-N-[ (1S, 2R)-4,4,4-trifluoro-|-fornyl-2-

met hyl but yl ]t hi ophene- 2-sul f oram de (prepared as in
Exanple 16, 1.0 g, 2.86 nmmol) in THE (10 nL) was
stirred under nltro%@r; at 0C. Methyl nmagnesium brom de
( 3. el Gale’d fory C1aB ENF 06800, 28 EtCBACT 1 CrdiDd 1; H, Brsg: NoBIsel
dr opwinge and the resulting solution 10 Irr dfor
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extracted with ether (40 Wﬁg rgani c | ayer was
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to obtain a crude oil (0. 867&1%%‘gjﬁl e crude product
was purified by the Biot agé ¥M 60 chr omat ogr aphy
system eluent: 1:6 EtCQAc 15 hexanes, to afford
5-chl oro-N-[ (1S, 2R) -4, 4, 4-trifT'uor o-1 - (1- hydr oxyet hyl)
-2-nmet hyl  butyl]thi ophene-2-s onani de as a
colorless oil (0.495 g, 49.5%.
364 (MH'. B. N[(1 S, 2R -Xacetyl-4, 4,
4-trifluoro-2-nethyl butyl] ?ﬁ:hl or ot hi ophene-

f

ss Spectrum (- ESI):

2-sul fonam de 20 A solutio
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po (1R EHQAethexap CAL the aiste pBtomdervibi bf B EiGitin aférﬁﬂéj@\ged
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15 Wagverdﬁ‘pine); e\fﬂeylgfie&:zs T ehesrehdiibh Ys ¥ehspllE by e g %é J?)lunon was

25

SO ut| on of sodi um thiosul'fa
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aq umm]u,sms&gdﬂuaq)bm s(a%ma@tea o §Rl
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Biotage Flash™ 60 chromatography system, eluent: 1:6 EtOAc-hexanes, to afford 5-
chloro-N-[(1S,2R)-4,4, 4-trifluoro-1 -formyl-2-methylbutyl]thiophene-2-sulfonamide
as a colorless oil (2.65g, 88.93%).
Mass Spectrum (+ESI): 350 (M+H)".
Anal: Calc’d for C10H11C1NF30382‘0.35 H20 C, 33.34; H, 2.83; N, 3.87.

Found: C, 33.74;H, 3.31; N, 3.93.



chromat ogr aphy system eluent: 1:6 Et OAc-hexanes, to
afford N[ (1S, 2R)-1-acetyl 10

W@ 2004492163 f | uor o- 2- met hyl but yl ] - 5- chl or ot hi ophreBEU20841009268

fonam de as a white solid (0.265g, 73.10% . Mass
Spectrum (-ESI): 362 (MH Anas: Calc'd for
C11H13CINF303S2 C, 36.32; H, 3.6; N, 3.85. Found: C
36.08; H 3.2; N, 3.74. 15 EXAWPLE 18 5-Chloro-N[(1
S,2R)-4,4,4-trifluoro-| -(]EX&MP&E}MI met hyl et hyl ) 2-

geaﬂygggj%wé%ﬁ t?pbg N8ttt er%ﬁy% q}%] 5- cll:llorotﬁlophene-z sugo_'nalmde

of N-[ (1S, 2R) - 1-acetyl -4, 4, 4-tri fl uoro-2-nethyl butyl]-5
- chl or ot hi ophene- 2- sul f onani-de- (prepared as in
Exanple 17, 0.100 g, 0.275 mml)_in THE (5 nL) was
stirred under nitrogen at 0C t hyl magnesi um brom de
(3.0 Min ethyl ether, 02664N .824 mmol,) was
added dropwi se and the resultlgg soI ution was stirred
for 19 h at 25 T. After th time period, the reaction
was conplete by TLC 25 (1: t QAc/ hexane). The

sol uti on was quenched with paturated agueous NHACL(10
m.) and extracted with ethef (40 niL). The or gani c
layer was washeg,si 20

CT/ US2004/ 009268)6&]%?]?2]{”43%% 3{0 ’9"2 e%)

o bt &5y ey iditligshaset2- O"Of?efmdfg) The crude product vvas
purified by C 0g

system_ el ue%‘t%hﬁbm}@%&ﬁ()%zégﬁg{ 4‘”09%9 {I?‘ng'l'z'
5- ahgtlbutilithiopksne ) sulforandide r(prepared -ih Ekdmply a6, 0 g, 2 S8l

hyl | t t h | f d
i LB L6 1o T R et R S0P B s i i (3.0
378M imnethyl eftenl 1.9 1BRJ i:?}jmhm)i) M@@Nﬁ@@@&?d tﬁe re%&lt@%soluhon

10H, vﬁ%@té'refgl‘oig h(?ilg 25° CF AAES thls%me3p7er1g§ the reactlon was cémplete by TLC

15

20

25

421 Bt :3rHtOBe/hbrtane)o The {obitidn Jvab Girdnbhkdr et saf e SHUSRBNIYIOI 110
mL) and extracted with ether (40 mL). The organic layer was washed with brine (20
mL) and then dried over MgSOj to obtain a crude oil (0.867 g). The crude product
was purified by the Biotage Flash™ 60 chromatography system, eluent: 1:6 EtOAc-
hexanes, to afford 5-chloro-N-[(1 S,ZR)-4,4,4-triﬂuoro—1-(l-hydroxyethyl)-z-methyl
butyl]thiophene-2-sulfonamide as a colorless oil (0.495 g, 49.5%). Mass Spectrum (-
ESI): 364 (M-H)".
B. N-[(1S,2R)-1-acetyl-4,4, 4-triﬂuoro-2—methylbutyl]—5-chlorothz'ophene-
2-sulfonamide
A solution of 5-chloro-N-[(1 S,2R)-4,4,4—triﬂuoro-1-(l-hydroxyethyl)-
2-methylbutyl]thiophene-2-sulfonamide (0.390 g, 1.06 mmol) in CH,Cl, saturated
with water (30 mL) was stirred under nitrogen at 0°C. Dess-Martin periodinane
reagent (0.95g, 2.23 mmol) was added in one portion. The resulting suspension was
stirred at 25 °C, monitoring the progress of reaction by TLC analysis (1:2
EtOAc/hexane). As the rate of conversion of the starting material slowed, additional 1

mL portions of CH,Cl, saturated with water were added (three portions over 15 min).



(trifluoromethyl)propyl]thiophene-2-sulfonamde. F F F

F FF HNO S 11--0 OH S Br A A Mthyl 4,4,4,4 ",
wa@2004/09n18xaf | uor o-dl -val i nate A sol ution of PCT/US2004/009268

4,4,4,4" 4", 4" -hexafluoro-dl-valine (1.1 g, 4.88 mmuol)

in 15 CH2C12- MeOH (4:1, 25 nlgy was stirred under

nitrogen at 0C. TMS-di azonethane (2.0 Min hexane, 20

m., 19.55 nL) was added dropw se and the resulting

neofftergOdeati2§ PC,3hd netdtion vk torysieke b TLLITHe @ltutidh ras Att&d with

t hi [ 1.0d, . t.he peaction ompl ete by TLC
(10%?%%"{“% P phiP sy PibeilEam e at(f b Mg 4.8g, 11
r esaq)) in 8036 sateraied ugueots swdtulybicarbonate solution (40 mL) was added. The
4, 4nn4 4 W4' st'4' - ha%(ﬂfl ugro-dl -valinate (1.1 g) was used
di rBRTYS Ve Strged rarsdly forl O Jpia gty borrbases yeradear. The layers were

Pursepiratad itithe MaREusSRRGLWABxradesdl with 4RS ($dntd). 'T i
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mol
at RYEEh2 Fade el 6518 2)plhe qdeargducgwas ppsified by the Biutagersh™ 40
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10y, 44.Hiftaest-3-methydney1p&rchlotmithiaptune-beulfemnfide 4@ white solid
solbksn 784 bg5ed WO 2004/ 092155 PCT/ US2004/ 009268 67
for 19 h at 25C. After this time period, the reaction

wasMess ¥péctium (B5STT1362 (M:H). Et OAc- hexane). After

que i | m.), the i xture was_ dil uted
Wi t‘ﬂﬁpcﬁ%&wg\éﬁﬁ%ﬁ%& or gan{:’c3q'§ygr 3.0l W hed
sedioemtial ly with I N aqueous HGE, 3¢((BOHMB.D; NSHy4r at ed
1saqueous NaHCOB (10 ni) and brine (15 ni), then dried
over 5 MySHM, filtered and concentrated to obtain a

crude oil (2.1 g). The crpgtamangict was purified by
t he Bi ot F1 40 chr onmat ogr aphy system el uent:
1: 6 Et m?%‘&%ﬁﬁﬂwz{%%ﬂr%ﬂaor {hydroxy-1-methylethyl)2-

N- [ (4- br ono- 5- chl Qﬁé@hﬂﬁﬂtﬂﬁhi@p}yénéé%ffé?ﬁaﬂi%ié 4,4, 4,4°, 4",

4' - hexafluoro-dl-valinate as a white solid (1.62 g,
83.07 %9 . Mass Spectrum (-ESIf): 497

Cl
20 A solution of N-[(1S,2R)-1 -acetyl-4,4,4-trifluoro-2-methylbutyl]-5-
chlorothiophene-2-sulfonamide (prepared as in Example 17, 0.100 g, 0.275 mmol) in
“THF (5 mL) was stirred under nitrogen at 0°C. Methyl magnesium bromide (3.0 M in
ethyl ether, 0.266 mL, 0.824 mmol,) was added dropwise and the resulting solution
was stirred for 19 h at 25°C. After this time period, the reaction was complete by TLC
25 (1:2 EtOAc/hexane). The solution was quenched with saturated aqueous NH4CI (10
mL) and extracted with ether (40 mL). The organic layer was washed with brine (20



(MH 10 C. 4 Bronmpb-5-chloro-N-[3, 3,
3-trifluoro-1-(hydroxynethyl)-2-
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solution of nethyl N[ (4-brono-5-chloro _
thien-2-yl)sulfonyl] 4,4,4,4" 4", 4" -hexafl uor ova! I nate
(1.45 g, 2.907 mmol) in THE (20 nL) was added Ilithium
bor ohydri de (LiBH4) (5.82 nL, 11.64 mmol) under N2
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5f| IM@S@ge@ﬂﬁl@gmeﬁtgr(m_ﬁg to obtain a crude oil (1.3

. The crude product was purified by the Biotage
FI af%frﬁ‘ MG’ fpr Qﬂﬁ)v@i‘]&ﬁﬁphy sy§t Bh94; &, dmt N, 16%
Et Gignlexanes, to afford 4-bronp-o7 £hkproaNg {3
3,3-trifluoro- | ’ T T

- (hydroxynet hyl )-2-(trifl uoronethyl)propyl]thi ophene-2
- sulfonam de as a white i ]gé}:%B g, 84.32 % . Mass
Spectrum (-ESI): 469 (M lc'd for

10C9H7Cl Br NF6 ¢882mG;5-GRr&-N-[3t3, 3—ﬂrif5f)ro ~-N(hy2dr&8methgf-2Found:
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C 23.11; H 1.16: N, 2. 04/ Q9

PCT/ US2004/ 009 g““%‘%%i%ﬂ’é%‘@pq‘em itchamide
4- Brono-5-chloro-N-[ (1
S)-3,3,3-trifluoro-I-(hydroxy
(trifluoromethyl)propyl]thi oppeng-
F FF HNSOOH OS Br d 5
4- Br ono- 5- chl or ot hi ophene- 2- sﬁi'l“f@n | chloride (0.193
g, 0.654 mmpl) was added dro @iseOP(S mn) as a
solution in CH2A 2 (1.0 nL a 0C sol ution of

(29) - 2- AN

Cl

F 2-

A Methyl 4,4,4,4",4°,4 -hexafluoro-dl-valinate
A solution of 4,4,4,4°,4°,4’-hexafluoro-dl-valine (1.1 g, 4.88 mmol) in
CH,Cl,-MeOH (4:1, 25 mL) was stirred under nitrogen at 0°C. TMS-diazomethane
(2.0 M in hexane, 20 mL, 19.55 mL) was added dropwise and the resulting neon
greenish solution stirred for 19 h at 25°C. After this time period, the reaction was
complete by TLC (10% MeOH in chloroform). After concentration, the resulting
residue of methyl 4,4,4,4°,4’ 4’-hexafluoro-dl-valinate (1.1 g) was used directly in the
next step without further purification. Mass Spectrum (-ESI): 238 (M-H)".
B. Methyl N-[(4-bromo-5-chlorothien-2-ylsulfonyl]-4,4,4,4°,4°, 4 -
hexafluoro-di-valinate
A solution of methyl 4,4,4,4°,4° 4’-hexafluorovalinate (1.0g,4.18
mmol) in CH,Cl, (10 mL) was stirred under N, atmosphere at 25°C. Pyridine (0.81
mL, 10.04 mmol) was added dropwise followed by 4-bromo-5-chlorothiophene-2-
sulfonyl chloride (1.486 g, 5.05 mmol) in one portion and the resulting solution stirred



am no-3, 3,3-trifluoro-3-(trifluoronethyl)butan-1-o0

(prepared according to the nethod of Exanple 13,
w®2359155 0. 548 mol ) in CH2A 2 (10 L) and pyPCHUSI®04/009268

(0.9 L, 1.09 mmol ). The solution was allowed to warm

to 25C overnight (19 h). An 1Q,aliquot was taken and

TLC (1:1 Et OAc- hexane) indicated that reaction was

conplete. The reaction mxture was diluted with
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F HNS~O OH OS FCd 5 A 5-Chloro-N[3, 3,
103-trifl bro- V-BrQMdeC@kyn%I—ﬁyﬂg trPluotd-1-i(Aydroxymethyl)-2-

t
uty ggyn’l’%@;@p‘}é’%ﬁh %%Q{’Fﬁrd%butw tin) (0.939 g,
2 87 mml ) afid atseltmakotsﬁéthylph[s(mablromd:MIsl@fu tﬁ@m%iljsal%rgm
( O)$%%ZZ’§ glﬁpg'{u{gro&/lgl[lr@te ()1 4\§eg 5 9(?7dr(1qul(cj>l)tu? T?IFS(% IlflltLl) \?vgs added
3, 3rtli1[11anott§hy@r1dle (UB’IQJ) 0% smLhyi 34 I%mQ)I) rmﬁér%@raﬂﬁ&bhéf!e 3t 0°C.
lsproﬂ%r hi o& %Ie 8 - sul fongcm e ﬁpr epared as in

gAChen oged 10 §ahiegP)C for 19 h4Theireachipr wascookadyto 0°C,

Th equbticRe wiA |2NtH©1r(sl\6@5ad3ﬁ6ﬁ)e&i1h&éH ﬁ%fﬂeyffw%%raﬂﬁ %torgamc layer
d&{s al i quot was taken and

"f@:&ﬁs‘}u@nﬂ%} PyouthetN agueous HGIE D s.) satrateshgsiueaus NaHCO;
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in vacuo to obtain OW- Ol
pr GWitAEt 2 grade pilicli 3 g)eﬁhfbgr uderye OCBleWagmrlﬁbdibj’lffMBiﬁage Flash™ 40
20ehr ﬂﬂ)’?ﬁa@c%rrﬂﬁp ¥ys%é§§,temt. FI‘!GLiﬁBAc-hexa%es, to afford 4-bromo-5-chloro-N-
[3,3,3-trifluoro-1-(hydroxymethyl)-2-(trifluoromethyl)propyl]thiophene-2-
sulfonamide as a white solid (1.13 g, 84.32 %)).
Mass Spectrum (-ESI): 469 (M-H)".
Anal: Calc’d for CoH;CIBrNF05S, C,22.97;H, 1.50; N, 2.98.
25  Found: C,23.11;H, 1.16; N, 2.78.




15 Et OAc- hexanes, to afford
5-chloro-N-[3,3,3-trifluoro-I|-(hydroxynethyl)-2

w@ oos0P2165 onret hyl ) propyl ] t hi ophene- 4- (tri but yl BCEOS2004/009268
2-sul fonam de as a white solid (0.220 g, 18.86 %.
Mass Spectrum (-ESI): 554 (M B. 5-Chloro-4
fluoro-N-[3, 3, 3-trifluoro-]-(hydroxynethyl)-2-
(trifluoromethyl)propyl Jt hi ophene-2-sul fonam de 20 A
sol ution of EXAMPLE 20
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acetonitrile (10 nmL) was stirred under nitrogen at
25C. The Selectfluor(r) reagenfF {0z 147g, 0.416 mmol)
was added in one portion and t lution stirred for
19 h at 25C. After 3 h, a whife precipitate began to
appear. After 19 h, an 25 ali t~was taken and TLC
(1: 2 Et OAc- hexane) indicated t \‘E gieaction was not
conplete. Mainly, starting peter?al was present. The
reacti on was heated to 80 WO 2004/ 092155
PCT/ US2004/ 009268 70 6 A. Ah ali gquot was taken and
TLC (1:2 Et OAc- hexane) i ndi cdted that reaction was
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EXWE@CET mixtyrg g5 diluted with C 2C12 (100 mL) and the orgamc layer was
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i g TR b5 0 G
SAcMe% , Sltgied, ang cancemraigd to Nbi[a{r@dw@mff-Wh@msoZd (0. 270 g). The

Y1) sttlef 80wy puffitied by the Biotdge Flasfi™ 4618%&%111:8& Igl1y System, eluent:
15 1.6 EtOAc-hexanes, to afford 4-bromo-5-chloro-N-[(18)-3,3,3-trifluoro-1-
(hydroxymethyl)-2-(trifluoromethyl)propyl]thiophene-2-sulfonamide as a white solid
(39 mg, 15.11 %). Mass Spectrum (-ESI): 469 (M-H)".




valinate A solution of
ethyl4,4,4,4'" ,4" 4" -hexafl uoro-dl-valinate (1.64 g,
wW®2008/09218D| ), prepared as described Q Med ChereT/LSB24/009268
24, 1043-1047), in CHC12 (10 nlL) was stirred under
N2 at nosphere at 25C. Pyriding,(0.81 nL, 10.04 nmol)
was 20 added dropw se foll owed by
5- br onot hi ophene- 2-sul fonyl chloride (2.034 g, 7.77
nol ) in one portion and tHxmesmbii ng sol ution
stirred for &Hh at _25C. _After this tinme period, the
reaction was CHRSI4fuerenN-1py363-{riflugrog- @Kéroﬁé&lﬁﬁh@)) -2- Af t er
quenching i fyskeibimel i o@ygghmbmemgalfaﬁﬁma@s
diluted with CH2C12 (40 he organi c | ayer was
washed sequentially with IN quedys_HA (20 ni),
saturated aqueous NaHCO3 25 ( and brine (15 nli),
dried over MgS™4, filtered, &nhd ronEentrated to obtain
a crude oil (3.3 g). The cru oduct was purified
by the Bi otage Fl ashTM 40 WO /Oéll 92155
PCT/ US2004/ 009268 71 chronat PPy system el uent:
1: 6 Et CAc- hexanes, to aff ethyl N-[(5-
br onot hi en- 2- yI)squonyI ¢, 4s4,4",4",4" -hexafl uoro-di
-valinate as a white sofid Y2. 40 g, 80 0 %9. Mass
Spectrum (-ESI): 477(MH) 5-Brono-N-[ 3, 3,
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solm ﬂm}’bn@‘thﬁ)pmblyljthzophene 4—(trzbutylstannyl)—Z—sz,iIfonamzde
N-[ ( 5- br ono- t hi en- 2- sul fon

hexaf | uor ov anS,({gP\étyl(ﬂ)g{l F0 552 i“ﬁ‘??@l %ndlt‘ﬁrahsﬁﬂl’fmylrrL)
V\ﬁsph@ﬁﬂﬁﬁ)ﬂallﬁfﬂm Q@%{O'Zb:lg, 0491 ShindiyWRdr a&’(ﬂ:q % a B@u‘uon of 4 bromo-

at nospher e at he reacti on was al fto warmto

25C-cHgp-NAB, ?»3-trrﬂf@r%a(bxdr@fynwﬁyl)c;?oﬁnfé@rometbﬂ) aregyl]thiophene-
109uengiedaiat tbrgpurédc% GOy fedfb 5'9%2% 91 }rgncg\}a n 4? fiokfhe (42 mL).

et her (50 nL) and e organic’la
seqiherbravel Mutwntvws heatedsiq mébusoveml@ht (lﬂh)) M) ahqaaltmsaaled and

on e8P A ) BBt IAfn 8 Binbrotg AR gl W then

cr Uiierediand (iR, sslye]g)remfﬁfad i vagde to qhtamdalyélldmsﬂ (:Mﬂi é)i Elek doyde
t hg)rgdéltgltda% unﬁ%g E%Me@otgge;lg%’f@% %Ql}/lat gr hy system, gluent 1.6

exan
155- KBtOAD-hikdnBs, 3o Bfdrd |5tdh1m-m-|13-3(3mﬂ1msx>oylmithx§zm&h§4§xz-

o (el SR Brogh BB SR ) B eipice acapipte sotid
ﬁ'35(2(zg@5g1)1§ 8a%ﬁlMas@@h)sctM@ESI§3%Isl$ NEﬁCBS%ZC N243721

20 EXAMBLE 2&@ G0 dd?%?rﬁlv P, - fglﬂue"o -1 (hydroxymethy'l)—Z-

- t ririfue R @d)gwpﬂmkhy&»yoﬁ’mﬁzw i f1 uor onet hyl ) pr opy!

0] t hi ophene- f onam de
2 A solution of 5-chloro-N-[3,3,3-trifluoro-1-(hydroxymethyl)-2-

(trifluoromethyl)propy!]thiophene-4-(tributylstanmyl)-2-sulfonamide (0.220 g, 0.396

mmol) in dry acetonitrile (10 mL) was stirred under nitrogen at 25°C. The

Selectfluor® reagent (0.147g, 0.416 mmol) was added in one portion and the solution

stirred for 19 h at 25°C. After 3 h, a white precipitate began to appear. After 19 h, an
25  aliquot was taken and TLC (1:2 EtOAc-hexane) indicated that reaction was not

complete. Mainly, starting material was present. The reaction was heated to 80°C for



FFFF FF HNO SAOOH S F A NJ[3, 3
3-Trifluoro-1-(hydroxynethyl)-2 25
w@ oois0HP165 onret hyl ) propyl ] t hi ophene-5- (tri but yl BCEOS2004/009268
2-sul fonam de Bis(tributyltin) (1.36 g, 4.13 mol)
and tetrakis(triphenyl phosphjne)palladi um (0)
(0.32g, 0.275 mmol) were added to a solution of
5- bronmo- N WO 2004/ 092155 PCT/ US2004/ 009268 72
[ 3,63 Mmqﬁétu@ersaauen éﬁwm;@wnretdm hm;ane()tnﬁdlédtmharr@ichuﬂ Was
pro |g€hene 2- sul_fonam de Pared as in
16 Fhe glugy gas en fltered pyd thﬁs Ve Hmox e vegis tioptain a
g,ehwwn (6.0l Bt TR crM@SyrhRat K& ﬁlﬁﬁédefal brép mmcg tthe

gquot was taken and

Et c%nqseb@a% Pehamcaten. oRa 5r5e/a]2:4le§Nﬁn Mé"/mmwreﬂuoroacetw
Th | | d
sTheycii (TERY, RSrated88 mp./hin kxea%f ﬁ-l(ﬂ?t& B6tain 8L ohfb ALRIBRYRC

i n vacuo ootalnayefovv-0|

pr daée%tr\ﬂa@rophﬂwﬂt%wnﬁbylb-ﬂétrﬁumoag&yDp@@wmopbene -2-

ch ;Sglpéﬁaﬁg?%gg% STORHER vk i go% 2k ??zé?@fe%truﬁl?-ESI):

(t r40BI(MeHpret hyl ) pr opyl ] t hi ophene- 5- (trlbutylstannyl)-
2-sul fonam de as a white solid (0.400 g, 27.97 9.
Mass Spectrum (-ESI): 520 (MH 10 B. 5-Fluoro-N[ 3,
18, 3-trifluoro-] -(hydroxEXeANBILE 22-
I

tr Iuor r opyl n Ifona
Sol Her SOV RE £ 5 s Bty B e ooy Diiophere-
(trlfluoronethyl)propyl]thu@m@@ﬁﬁd& (tributyl
stannyl ) - 2-sul f onam de (0. 400 o 0.76 mmol) in dry
acetonitrile (10 nmL) was stilryed\upeler nitrogen at
25C. The 15 Selectfluor(r) r (0.285g, 0.806
mmol ) was added in one portifon pndFt he sol ution
stirred for 19 h at 25C. Aftgy , a white
preci pitate began to appear. Btoef 19 h, an aliquot
was taken and TLC (1:2 Et OAcFrema®®) indicated that
reacti on was not conpletE_\Mainly, starting nmateri al
was present. The reactio $ heated to 80C for 6 h.
An al i quot was taken and C (1: 2 Et QAc- hexane)
i ndi cated that reaction wasg 20 conplete. The slurry
was then filtered and the sol vent renoved in vacuo to
obtain a '

15 A Ethyl N-[(5-bromothien-2-yl)sulfonyl]-4,4,4,4°,4°, 4 -hexafluoro-di-

valinate

A solution of ethyl 4,4,4,4’,4°,4’-hexafluoro-dl-valinate (1.64 g, 6.48

mmol), prepared as described (J. Med Chem. 1981, 24, 1043-1047), in CH,Cl, (10
mL) was stirred under N, atmosphere at 25°C. Pyridine (0.81 mL, 10.04 mmol) was

20  added dropwise followed by 5-bromothiophene-2-sulfonyl chloride (2.034 g, 7.77
mmol) in one portion and the resulting solution stirred for 19 h at 25°C. After this
time period, the reaction was complete by TLC (1:4 EtOAc-hexane). After quenching
with water (2.0 mL), the mixture was diluted with CH,Cl, (40 mL). The organic layer
was washed sequentially with IN aqueous HCI (20 mL), saturated aqueous NaHCOs

25 (20 mL) and brine (15 mL), dried over MgSQ,, filtered, and concentrated to obtain a
crude oil (3.3 g). The crude product was purified by the Biotage Flash™ 40



yellow oil (0.191g). The crude product was purified by
the Bi otage Fl ashTM 40 chromat ography system el uent:

WA 2@4B9008% - hexanes, to obtain 5-fluoro-N[3, 3, BET/US2004/009268
trifluoro-1-(hydroxynethyl)-2-(trifluoronethyl)propyl]
t hi ophene- 2- sul f onam de as an.; anor phous white solid
(0.010g, 34.72 %9 . Mass Spectrum (-ESI): 374 (MH".
25 WD 2004/ 092155 PCT/ US2004/ 009268 73 EXAMPLE 24

5t Bdhﬂifﬁatf | bgraﬁhtgz sterd, educht: ltlie Itﬁtl?,%rlﬁxineﬁ Sy Qﬁ(lﬁ%i)éﬂﬁl Ngtg d 2;:

rl uor one l.opnene- onam de

- popOeny (M4 ok 455 eGHBHT-GpURS 3 Loyl (.40
D.de6) Msd 8pabirubh (6 m‘mk&«ms added dropw se (5

chigmn
%)asasolutlonln C12 m.) to a OC solution
of (29) B- anirigomo-N-[3,3,3- trzﬂuoro J (hydroxymethyl)-Z-

54 %@mowétmj Pop}?]%h@ﬁé@&%}&%ﬁ%ﬂ@ but a;r .1 d|0|ne( ?61(1)0

an o 95 mm 2 syigEoRs of efayi Nn[(@vh@n@rqh@méowlisglfvmfﬂ]mw 484
%SQex%EJUaEMte §]2]r§9g,*3)0 HBolf Ji f%ﬁ@zo‘ii@r%%kﬂ@e@ﬂ% 150 mi,

2 Et OAc- hexa icate ctron
c or3$} @tramol) pngea N2 divhasplesde #i 0°Q. Tuelwcbﬁor( Was alloyved mdwaraeto 25°C

Carth o AR BB Moo obirbig LR il aqiiom

10dr i dekited\ie ethdr( SO ML) find the pexpinia ity ec waceashebdeqaential yoRitial N

BB LIP3 SR e S (LS 3y B L e

25 cbred mTrmgsm Shkerad &d&ohdfdnfrht@@fcﬁrbltalﬁ gyﬂﬂf?ﬂ’@ﬂl | TheZerude
uor o ene- Su onam de as

v?fﬁ"i%% WPU?‘F&E é B?F%%(l %%1%! Wre@awapwgtem eluent: 1:6

Spemt)mmekarﬁsﬁlta affék35-YrbbiIN- @%\l{?ﬁﬁo{%ﬁl éxyﬁtdak%q@wblz( 1

| trlfluorol- hydr oxynet hyl ) - 2-
15t r(ltrffﬁ’@ F}Bﬁ?i?ﬁ]et%‘ REpde zswhlﬁwm(hé EFSF63%).
F Mak spENum( ESI). 435 (M-H)-

Anal: Calc’d for CoHgBrNFOsS, C,24.78,H, 1.85; N, 3.21.
Found: C,24.74;H, 1.32; N, 3.11.
20 EXAMPLE 23

S-Fluoro-N-[3,3,3-triﬂuoro—1-(hydroxymethyl)-Z—(triﬂuoromethyl)propyl]thiophene-

2-sulfonamide

F R
F. F
F F
"
0
&i OH

A N-[3,3,3-Trifluoro-1-(hydroxymethyl)-2-
25 (wrifluoromethyl)propyljthiophene-5-(tributylstannyl)-2-sulfonamide
Bis(tributyltin) (1.36 g, 4.13 mmol) and tetrakis(iriphenyl
phosphine)palladium (0) (0.32g, 0.275 mmol) were added to a solution of 5-bromo-N-



AO O OH S F WD 2004/092155 PCT/ US2004/ 009268 74 A.
N[(1 S)-3, 3, 3-Trifluoro-I -(hydroxynethyl)-2-

W@ eoit092165 onet hyl ) propyl Jt hi ophene-5-(tribu  PCT/US2004/009268
tyl stannyl)-2-sul fonam de Bis(tributyltin) (1.36 g,
4.13 nmmol ) and tetrakis(triphenyl phosphine)palladi um
(0) (0.32g, 0.275 mmol) were added to a solution of
5-bromo-N- 5

[ (18)3;BtrHiudrd-1- (Hy'dt&&ﬁ&eﬂhylﬁby(dffﬁiéydiﬁétﬁ}w arol%i]&méplfehwr ome

t hy propyl ]t hi ophene-2- sulfao de (prepared as
aﬁﬂ%‘P’é"“‘? ge (preppred as m Examplagdd, 12067 72 et zllaaanﬁt(ﬁo mlL).

Th TR ¥Rn gcqulﬁtﬁlg?ﬁ &a\é?éc% gﬁ'ﬂlﬁgorﬁeﬁnérlﬁg%)( AV 19 taken and

(35123(3 R Er@)c hexahe)andieptadribat reashe W@rpoméete: dhpblarre was then
TE%%%%W& L e Rmolad i 7 0lgh g B ST 4 B TREEipge
pr oRtaduct wasplglﬂedfoyé@ BigtaghBlagdi %ﬂ@g@rom@gmm #Gtem, eluent: 1:6
o TR AR AT S ifloro b Brar bR TS, 1O

(t rqtrﬁﬂlummmﬂbjtlhyd)gyl]ﬁnmmyhe] -5-(tributylstannyl)-2- sulfonarmde as a white solid

S0l OROEGETHY RSO0 BIMAT “Esy - "s%0 |

C( M H) B.B.5- FlsudneroMWJ-31, §b‘rﬂ3toro31 -(hydroxymethyl)-2-

(t r(tnff{lzlffgg’%?(‘)@lf%?é’g{”ﬁ%‘i E’%‘(fb‘f@’ﬁ@l €2-sul fonani de A

SO| ution of A solution of N-[3,3,3-trifluoro-1-(hydrox methyl) 2-
) 3,3-trifluoro-| dr oxynet hy

3,
(t rét’i‘l Q%?IB??EXIPW?BYH%WT%-%@ W@lr,séargylgtzrqulfg@wde (0.400 g, 0.76
st appwl))in arysa&tt)@lﬂﬁ@u@emlc)%é%rrgd uiter BitroS&H0k 25N THE Y

. acetonitrile (10 was stirred under nitrogen at
1525(561%%11“@@133@&%(9 g3 PB0¢ mamgdrivasaddesign gne porBorsandriis olution
was | J |
vassddes loh 455 /gg%fewﬁ ANfled vd%@clﬁﬁ'téﬂegﬁ{‘tozag%)e%} Af{e?%h an
to ajspetawas tafenand THCKL: 2@@Aahe@0@tlnmed takteﬂacamdwa'mt

(1 G E8RE0RN] BLAANGE ofaah, (RACLLON WRRA R s0°C for

eri al presen
r eachi Amalmst wwami and TBO(CI "B(EtOAGhbcan@)’mdlbatemthat remsion was
i.ndi.cated,th

ake L
Zé eatt r?pgér%gv\rl/}scl crgr‘r”bals ieg%gt?ﬁg ars‘(Fﬁ% FQV%?@WSE i ‘f‘ﬁci‘oeﬁpé’(?tam a
an lcbl/dllbez csllc(k)vlg hg&%l&mu%bmduct/ﬁmnﬁgd bpihaiBi |motage215?s_hm 40b
el [Low- ol . oduct S rifie
! heStBatgadth SR At ek P Bymiesiiy obGi BlltoreniB
1: 6triftuERet- u@ammethqumfmbfbnﬁnﬁyh ] 9Hﬂiro|bﬁéx§)2 s”mt%néimde as an
trifluoyo hydr.oxynmet h ,) 2(tr|fluororrethé)
i ptiones iR PhL e %) M S GRS TAGND
24 0.0061g, 2.8%.




Mass Spectrum (-ESI): 374 (MH 30 WO 2004/ 092155
PCT/ US2004/ 009268 75 EXAMPLE 26 5 -Chloro- N

W@ 2904/0%2155 i f | uo ro- 1- (hydroxynet hyl )-2-(2, 2, 2PCT/US2004/009268
trifluoro ethyl)butyl] thiophene-2-sulfonam de F3C CF3
HNL SOOH SdA 5 A (3,3, 73
3-Tri uuoropropyl)-triphenyl phosphoni umi odi de To a
solution of 1-iodo-3,3,3-trifluoropropane (19.3 g,
86.1 mmol ) in toluene (S(EXMMPIaEZQB C was added

o) s, e R Y aSE s Birodr e an PR bE . The

resul ting m Xt @rgluosatgdplogd]thidphne2hsuifondngige bat h and
filtered to collect the white s Fld product. The 10

product was washed with tol e %) and air-dried to
afford the pure product as nreysolid (33.4 g, 80%.
B.

4,4, 4-Trifluoro-2-(triphenyl t"\flﬁp osphanyl i dene) - but yri
c acid ethyl ester To a suspensidn of
(3,3,3-trifluoropropyl)-tyiphenyl phosphoni um 15 i odi de
(23.5 g, 48.4 mml) in THRI00 nl) at - 78C was added
slowy a solution of potagsiumbis(trinethylsilyl)

S annel | rEFORia G e SHsGl (1 K SRR mEeas added

st i dré#lsels miny &G dolittiod ™ OHITI Qld AIEG am? Cdsbﬁﬁ% 81‘3 ZS) 2-amino-
addi ti on_of ethyl chl orof ormate &geat

r edet-f H#ﬂuomﬁt(mﬂéwwa?thméwmaihob Otz O«ﬂ/&‘} mm%) 1t163H2§b@0
ov erﬁL)ganti iih€ (BT hir .59 mmU?)e Tﬁ@%@&tioﬁ@v 2Mowasio WAER Ecoe%jS"C

quenc pouring Into br’i ne and extrac

Wi tqve@eghy (fgdﬁefﬂa@lélw‘( wagaken apd 2 C (Tﬁe’,ﬁteAgénxa@e)emdma@d that
10M8Sefib e %a%?@épﬁ it @Qéjdlﬁ%%ﬂlt éﬁtcgﬁ(lg?rﬁu? lran('i ﬁg %?@aglc layer was

pressure chr omat ogr a
ac ewashesl Witk AN &l (0274100%) $ahnata@aqueaus§‘il 401 W gb). The brgamic layer

recryabisf ARy Bl B0 GleRind Sl v Dl 7 bRy
t he0ged e). fhe dwd¢ paduatiniat excgstallide o €1 Ch;heBaR) 1: 7)\Maaifford 5-
Sp eo%r%clf IN f(fég)si 3 tréllf’lj’x}org-l}ﬂ-?@d?oxymethyl)-2-
15 (trifluoromethyl)propyl]thiophene-2-sulfonamide as a white fluffy solid (0.0541g,
27.05 %). Mass Spectrum (-ESI): 435 (M-H)".

EXAMPLE 25
5-Fluoro-N-[(18)-3,3,3-trifluoro-1-(hydroxymethy1)-2-

20 (triftluoromethyl)propyl]thiophene-2-sulfonamide

F F
F. F

F F

Hl\ll A
sZ, OH

N S

F



WD 2004/ 092155 PCT/ US2004/ 009268 76 C.

4,4, 4-Trifluoro-2-(2,2,2-trifluoroethyl)-but-2-enoic
wa@eood/ogxikyl ester To a solution of PCT/US2004/009268

4,4, 4-trifluoro-2-(triphenyl - X5-phosphanyl i dene) -

butyric acid ethyl ester (2.0.,9, 4.65 mmol) in THE (5

m.) was added 1 nlL of trifluoroacetal dehyde hydrate

(tech.). The m xture was sealed in a pressure tube and

5 heat edA at J.\Om:S)ﬁs;B 33 Blubro- &;roxﬁmhyz)ng to 23 C, the
rea }ion m s elute %7 r oug ad of silica
gel ("HLsH° 60 eV\ﬁf ’ét"?@ta(”lldbz fonf”@"‘ieermve
the by- pr odmg(ﬁl fy'lt enyd QW%%&?mwﬂeﬁlﬁqﬂmﬂJhW er.

The eluent was distilled to renove and to afford

t heP9pRitnrRalladivg (quoézgé%%7 5 gl afe(eladéedgto agghygion of 5-bromo-N-
54 4[(148)33 §Jtﬂrﬂ3lf090 2=(hykir Gy ettty - @RSty 1y Pebyfthiopnk 3-

4 4su11£0nqu1¢ (pémre@-a@ m Bxample 24 [Ld o 862 o) inds4-dloranei(40 mL).
21 A oS lpled gk S Uk gl B0 iy

25CTEG1:2 BtQAc- 1T¢¥@n¢)elahcat@rthmreacmrewnfpldtet gheelurry was then

t hr%ﬁ‘e?%b Q?e so?J n %%o?ei zg cguo)t(\)lvgﬁalg%&t{sﬂcf\y 83 ?fggj g)w:];h%cerude

1(Et Zmoduwwﬁ-ﬁlrtﬁed baffedBidtagdiBlagh™ d0 chroamtogriphy $yes, eluent 1:6

tretig romv ISP g bR 6F LA
( 1 @nﬂ))ord)tﬁet]@ﬂ?@o()ﬂlpﬂud’phéneai (126 y Ivasny@ariedfonsthidelay a white solid

( -t Iuoroet yl)-butyric acid
et hgpt é %%'y E{Faés g%tr (Fvhi 320 %EI resul ting mxture

vvas st l rH ed atFlﬁ@foLNlmSpB 34-tAfluokbe -GaRbBGheBACLI on
/& Ja@(nched sequentially with water (1.0 niL),

15150 le(@O@e%2Wj0n%tﬁlemt er (3.0 ni).

After the re t 25C

for 17 h, NZ’%%"““M AR RS DR S

conéiifhipsemetisrDpronyl] Weﬁfé%l(ﬂﬂbﬁltﬁﬁtm@ﬂ%ﬁmkfbwud@@ 400 g, 0.76

fil r t d

N S0 i o ) e Pl e G BEE T

sol $adertitnor® repizprir(0128 ¥ 0866 mnwd was addedltin ase mm«m and|tes®lution

(? ' q%&l%ji f(%éwé Q%S‘?@?‘ :Iglﬁ \ﬁ/lgf &)(fézlp“g][ (bfgasﬁ 1)0 appear After 19 h, an

2- t gligubtwas daken hyd TLO((t:@ I‘EaDAehgpdﬂe)An(haitewttha’tﬁemﬁon was not

4,4, 4- r|qu triflu but a 1 -al,
(1 oot Sl Niachod Sl preset, PER eon v B B or
m.) 6 akn diguotred taﬂmﬂeﬁd TLC(DQ®0AL- h&@ne) b s@ed\Bsitrbdttion was
14.99 mol ) was added in

di
et BHIEE it SFFE S LT A LR S valed 60 ke ot o

295 ﬁé,llowuﬁll (o@vsg)grmmuw@m@s@asogmﬁe@w 1heBidtge Hissh ™84
sis (1:2 Et OAc/ hexane the rate of conversion

I
2? afl%ﬁ/%“@?%ﬁﬁhyrﬁéj“ﬁﬁt elpgng -6 Wdlexwautp b 5-Buqye-N-[(18)-3,3,3-
porﬁriﬂﬁ&% 10fh g@d@%&hﬁﬁ@%frﬁfu@%rﬁ%l’kb?%?&l?ﬁ ﬁﬁ%nt% Zasg;ﬂ%ﬁiarmﬁe as an

(three portions over

r ea®9rppuRahitesabd € QO6hs; 213./@ The
Mass Spectrum (-ESI): 374 (M-H)".

30



WO 2004/ 092155 PCT/ US2004/ 009268 77 sol uti on was
diluted with Et20 (50 nL) and a sol ution of sodium
wao hiogwudifat e, Na2S203 (73.33 nmmol, 11.6g, 11 BC/UBI004/009268

80% sat urat ed aqueous sodi um bi carbonate sol ution (50

m.) was added. The m xture wag stirred rapidly for 10

mn until both phases were clear. The |ayers were
separated and the aqueous phase was extracted with

ether (30 5 niL). The conbEXeMRLE26hi c | ayers were

washed seque tur ue

bi car bonat e 5 %Q [\gfn‘{drﬁ fg@q?ﬂ’_‘?me@?ﬁ% (219? ed over
MpSO4, filtered tﬁﬂdoro@tﬁylm&ﬂﬁlﬁblﬂﬁné p-sBiformide i t's
original volune to give oF,

4,4, 4-trifluoro-2-(2,2,2-trv{!l uor
ethyl) but yr al dehyde as a sol on (20 nL). Mass
Spectrum (+ESI): (MtH)+. G 5-(B, 3, 3-Trifluoro-]-(2,
2, 2- tr|fIuoroethyl)propyl)lqug olidine-2, 4- 10
dlone To sodi um cyani de (0.42 ngHS 65 nnDI) and
anmoni um car bonate (0.9 1.54 mol) in H20 (30 nl)
was added 4,4, 4-trifluoro-R-62, 2, 2-
trifluoroethyl)butyral dehyde (0.6 g, 2.88 mml) in

et hanol (30 nmL). The bl ack ®reaction m xture was

S5heat ed o 90@G,3, Afl‘tzﬂnorﬂzpﬂ@pyl) -héphemyiphashohipmaodide

honogeneous and 90C for h..After
roo  raCre® SR8 s otgout S - Ehpime bt BrastLfhp in
VaglQencCONBEN htf ﬂt°€d)vd§(éﬂde(d4mﬁhehywa&pﬂldéi 589 RS ndmt)ly The
the mxture to recipitate forne
wadeactipn gpgyre wmv e.rrh f@fﬂrwg on g8 dh ekdhevip mg@%lﬁ&te

( 3%nA cBbibd to OFOen R BABAE aﬁ@ﬂleerredm%oniéct 26 v kolyP&¥hct. The
filtered and concentrated

105. (pzodzicwas washesovigh tolyepe Bxp aftdrqlff‘ift?éﬁ‘b aliferg thegrspRroguct as
|qu§,%%1|ldi(3gqg2@0<% 4-dione as a brown 0|I (1 a g, 100
% . Mass Spectrum (+ESI): 279, 288\‘P§?
S-Tri f | Bor o- 84¢elrifuorg 2(iriphenylyBimb Wnlzdme)ﬁ@twan@ﬁ ethyl
5- (R 3-Trifluoro-1-(2,2,2-trifluoroethyl)propyl)
i m azolldlne 2,4 dione (1.0 g, 3.59 nmol) was
di ssol ved i nTa aE@SpﬁIh_Slcsmflﬁ,B,éﬁriﬂlﬁoramgmmiphﬂmh@@hsﬁﬁm
[ S t S
159 1%d1é%% % agH%gél Pusizs lg%rfﬁlpé@() rrﬁlg %E) Wz%g ﬁa\%l slo%vly a%ilutlon of
s oI pmtasmmnmrmmyisaiybwmde((ﬁ G\Mmetoluanes é%ﬂ all) thamms afidtion

1 ) ve cahditi 5 at .abo 0.%

5 oviaimel pils R e ARE s BRS idhits Naf s g 8P Y P baniain

ThefoB@osdesycdopwise dddpatof dthyilohiblofdriater(@e,tS. OMLYHhe cabtton
a were renpved, from reacti

mﬁﬂ@g ?lvﬁs @%ﬂ@'@ﬂ&o PRED PR OGP .é@ve&? bg@ﬂe Stiring The reaction
2(5 5w§'tﬁén' %18&16@ by’sp&&m% o lbﬁh@f (100 60§ bhy éxtrabted HRh b1 é]:@tate

m xture was used int
nex&lOQ @5@% Z)oﬁhwremexhraewqﬁélrl%ﬂhlqﬁ% and eﬁﬁwentlr@ﬁpélsmder

Speghhddihictfard. Flasitatto bl iy M2t/ 20841 Aexane (0-100%) through
TRl Rt Klageito bt s ane (0-100%) throug
a silica gel column (120 g) afforded the product as light yellow solid.

Recrystallization of this material with Et,O afforded the pure product as white solid
25 (6.7 g, 32%). Mass Spectrum (+ESI): 431 [M+H]"



78 I. N-[(5-Chlorothien-2 yl)sulfonyl]-5, 5,
5-trifluoro-3-(2, 2, 2- trifl uoro ethyl)-dl-norvaline
w{a b@4/092116% PCT/US2004/009268

5,5,5-trifluoro-3-(2,2,2-trifluoroethyl)-dl-norvaline
(0.92 g, 3.56 mol) and NaOH.pi xture was di ssolved in
water (10 m). The m xture was 5 cooled to OC in an

i ce bath. 5-Chl orothi ophene-2-sul fonyl chloride (0.852
g, 3.9 amol ), W&lﬂ&(ﬁ&-@l—(@@Q—ﬂrtﬂuﬂdﬁ‘hﬁ@@uﬂ)&ﬂo@@&h@%ﬁl@ster
dropvvlsetothe reaction m xture ver 10.mn. After
60 min, the reAPIUGAR Af 4 Gﬁ%ﬂ%&%'%(lrlpb%é{&%t ghagalasylidene)-

gr alSlltS@lc' abidt eyl 4R (%d% 86k i) H1OHELEG i), ‘g&'ﬁdg@% wlof
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SP r aﬁé@teﬁ Yt 169k lcl}% Srll lAli’y T r}cpoh\ll@ ?oe?srda e ll’%a%ﬂo{ﬁfn X%Hg was [ﬁllu{éd

he m xt ure was “¢ool igerato
an dthro{uEhen péd ¢fisdice @el (Tmag)omd rNagSOqamm FieB (Mashigdo vérhdve k¥ by-

out” prS %l%m%%heé?lg g%m%e E%dd&%er( lﬁ 1&&%6%@%@3& gelﬁgove Et,0

| ayasd W\afﬁord\tmimmcmstefnoﬁrﬂmm(u&b@@ grky%nnd the organic
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1(nnd 15 conceniqarefudre-2ab fZCZJ’-tElﬂuoroethyl) but-2-enoic acid ethyl ester (5.0

2, 2 2 PiFrPo iR 70 Ml oo e B i, B AL o) o

g ﬁﬁc Bor%7.1. WH&&aé@%QﬁlﬁMfB WasEHeled tﬂr%é%h( d\%ald)ol the-Celite® reagent,
l\/bt 5-chlorothien-2 yl)sul fon

rﬂf}SFfl W&ll 1:9.(69 ml) andthe filtrgig waﬁr%tﬂﬁirq regoveBQ and BHF do

20 Jﬁr@th@%ldﬂlxbt% colorless llquld (5 0 99‘7)
of N- | or ot hi en- gn 5,5-trifluoro- 3-

1X2, 2, 2 thi f1 ddr"o@tlfllﬂﬂ’ -2 PMdmﬂaMoﬂéyll lnutang-ol5 23 nmol )

in CH2C12: Me T %l\?
added dr opwi gga%vé)&sl%lé\ﬁ l(é) urft O|]l%0a é)ﬂ%é‘laf o‘il/lled
col sewlp érist-sifkudro- mz;zmn@om@umtwymdmdtatm es@g5.0 g, 19.8

ur e war.m
£ o Bith ot b SRR B PR Tl TRECO IR R
25 nobtwe wangtehgted sequentlally with water (1.0 mL) 15% NaOH in water (1.0
- chl thien | fo fluoro- 3-
o L4017 ) A i A5 30 o
L\L/Btsg l’?lﬂ)EaQSOA(lm) E) weBl dddediafd stivinklat 26°CokdiHued for Wi #he fesulting
ri uor o

T SR D PR f o) RGOSR fopesih S50 Fhe ftrate

S ol widsi distilled toveinbyd all solvents to afford the des1red product as a colorless liquid
N-[(5-chl orot hi en-2-y sulfon

tri ¢ fofbry- MQSSZSPQQ"{W Eﬁlﬁr%ﬁ@t[%%cdil norval inate (0.5
239, 1.11 pmol )14'43Tr-l- r&éQ’Z@lQ)trl W%e@%?%g@r&l%?é §2.28

m., 4.46 mmol) N2 at nospher reaction
vvas aI | owed ﬁcﬁol/‘vﬁlpﬁpfﬁ‘léﬂaﬂﬁ@ﬁ 2@, h2-titheroetydbitom 1 w6l .5 g,

PCT/ USZOO 2?‘%8812‘%% %%%H%h%t& Q%{lig?%&sss%rred under nitrogen at 0°C.

Dess-Martin periodinane reagent (6.35g, 14.99 mmol) was added in one portion. The

resulting suspension was stirred at 25 °C, monitoring the progress of reaction by TLC
30 analysis (1:2 EtOAc/hexane). As the rate of conversion of the starting material

slowed, additional 2 mL portions of CH,Cl, saturated with water were added (three

portions over 15 min). After 19 h at 25 °C, the reaction was complete by TLC. The



79 with 2N HC1(slow addition), diluted in ether (40

nm.) and the organic |ayer was washed sequentially
wowdh/odNsaqueous HCL(10 ml), saturated aqueousPEBIEX084/009268

(10 ni) and brine (15 niL), then dried over MySO4,

filtered and concentrated to gbtain a crude oil

(0.362 g). The crude product was purified by the

Bi otage Flash TM 12 5 chronat ography system el uent:
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t yI 5 % ﬁ? e gga %ﬁ?%/) 8 d%turééed aguqoys #ndia Bicgppnatdsohgion (50
10 %é?s%ddecf\/l_ﬁi[hé nbReetwad Rikedmabilily Mo il ESEMRE Were

or o-

S) - qlwr AThe 1gsierst W(Ie peparatedrapd thsraguoun phape wag extracted with ether (30

5 ri ﬁi}J ‘Thé Q@Iﬁlﬁﬂéd) orEéﬁL iy ia}érs (VQfeQﬁﬂﬁé?leseﬁeﬁﬂ%{y%ﬁf@fgﬁatgg’%ueous

4- t%Odwnulaﬁaébozwzez(lo zlL) znd brrrxef(mmLa;éhm;drl)e@ over MgSO, filtered and
€

U PRERHSOASE N R 05t 16, 5 OB 2L o

tri ﬁhydlbbldﬁla}dyh})dws g sdh@teh (2enl()p Mga B pettram (FBSEXAIFH)E.
ggdeg a{ |t anl gl‘(? 8 ’%, \5’2ﬂ UORD% 35(”2}}1@ d»ﬁ)’f{élg/gl%\l\?émed 4-

10 oldiowed by (S)- (+)-tol uene sul fi nam de (O. f5|37 gf
3. 46 I € SO0 ated to reflux for
R T N e
mL)(0was 1 add edndmnmrzeqwmms 2dded i uaninamsal-top,2-The
suspensi W)a (p*lthroug apad of the Celite(

"o ity Bt 20 6enk B e DB elhatp 4 RLI e back
Th Gredolipf iixtQfe WAl Bedtbd foroate AMRY € hSﬁE’ ﬁﬁ)ﬁ{u%q)e@dﬁ% hotrﬂb%en equs and
aqueous | ayer was extracted with CH2Cl2. The conbine

Lor gatistrred4t99ck or g heAltgroolingdo ap° %‘S@MO ml afsplaent vand
ConeRBYdiaL oskub OC&REl?&a%dq{@lr('ﬂ! %)%&L 'aﬁd@d%&) Lcni% tﬂgp%?tﬁnm pH

The crude product was purif I ot a

40 lchpeshupregpign foraed diowgs th@reél libmnothq.r liguor was washed with

. %?h?ﬁmﬁ%)z;ﬂﬁ at aﬁf’cqellyellg Yvasoc%réefi de(ré\,d%s,(%;_, filtered and

t r ioperairaied mb)taamﬁﬂ;@ Béénﬂl]ldjeﬁiéﬂésiﬂlﬂﬁma&yﬂ@rapyl)am&dldzohﬂme-
SR S S B
S) -4, 4H 4-t 6i5f 3 Diffuord-3-2, 3 0ayAn@ okl Rdl-12orviddine
5-(3,3,3-Trifluoro-1-(2,2,2-trifluoroethyl)propyl) imidazolidine-2,4-
dione (1.0 g, 3.59 mmol) was dissolved in a 10 mL solution of aqueous NaOH (0.575
g in 10 mL H,0, 14.38 mmol). The solution was divided in 2 special vessels for

25  microwave technology. The solution was heated by microwave in sealed vessels for 1
h. Microwave conditions: 15 min at about 100 % power, 150°C, 50 psi, then 5 min at
rest, 0 % power. The sequence was repeated until the reaction was done. Water and
ammonia were removed from the reaction mixture in vacuo and the resulting crude
5,5,5-trifluoro-3-(2,2,2-trifluoroethyl)-dl-norvaline (0.92 g, 100 %) and NaOH

30 mixture was used in the next reaction without further purification.

Mass Spectrum (+ESI): 254 (M-+H)".



trifluoroethyl)butyl Jbenzenesul finimde To
di et hyl al um num cyanide (0.223 nL, 1.73 mmol) in THE

w@ 1@409158t 0C was added i sopropyl al cohol (76PemyuSmoL09268
mrol ). After 15 min, this solution 5 was added to
a- 78C sol ution of 78
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m xtur e jof  Afeshyl N-j(5-chioroth 1)sul
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Nl—ldtfjfuora?ﬂiy&l-dl-mﬁmatfenzenesul finic acid (0.045 g, 100
2079 - The crud t
wi t hout furt Eg ?@]B@??‘?‘?fégt[&%l‘#%ﬁ 2] &5@?%@1 #iéélltfuor
255{2,(2M+1Hﬂuoroa;hyl) -dl-norvaline (1.3 g, 5.23 mmol) in CH,Cl,; MeOH (4 1)
5.5 fl uor |fluorp
hi S CNG Be e 2iphbiis iR i oty e 266 yolfhalgn
|( n yEH&EV (c&lonhérsméd OWhleN\Bﬁ deogpelesd addition Kby ddﬂiﬁilé%/d HielraddGon
0.112 nL 885 mmol ). reacti xture was
’Pr‘é‘ﬁ"? 8552%16@360 W%’% @FE%OY‘FF 3oh. Zhe g{fve@; BptieRe vedyngacuo to
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5-trjflu g trlfluoroew -norval I ne
hyoqlé‘eﬁlafé‘ﬁt?j aPt ](%f)) olYBsspegruny CESHAS)(M-H) THE ( 1
). The m XSumgopesyay )1
quenched wth MeCH. Them\?gllog(?fl %@gr%g?lgth?érzme(gg

vacdtiBuqraety st/ thigehedere-subfitsrrsidenas WO 2004/ 092155
PCT/ US2004/ 0§ %@@mn&il%ﬂhc'_@%'l\yﬁfj Xhl?g)'tlﬁ%fﬂ-‘&ﬁﬂﬂﬁmm% {5

nm.) and extracted
30 trifluoro-3-(2,2,2-trifluoroethyl)-dl- norvahnate (0.5 g, 1.11 mmol) in THF (10 mL)

was added LiBHy (2.28 mL, 4.46 mmol) under N, atmosphere at 0°C. The reaction

was allowed to warm to 25°C for 19 h. The reaction was cooled to 0°C and quenched



organi c |l ayer was dried over MgpSH4, filtered and
concentrated to obtain (2S)-2-

W@eiono985%5, 5-trifluoro-3-(2,2,2-trifl uoroet hyl pEEOSZN4/009268
-ol as a crude light yellowoil (0. 046g, 100 % . The
crude am no al cohol was used ip the next step without
further 5 purification. Mass %pectrum (+ESI): 240
(MtH)+. E. 5-Chloro N[(1 S)-(4, 4, 4-trifluoro-|
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CH2C12 (1. rTL; to a 0 C solution of ed%rp T
ani %desﬂls(oéﬁ% £1- flihg sruge grodyct wappurifietl by dheddiotagh rpe}nP‘aa |
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pyri di ne sél'ution"was a
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t
s SR OROPE 2 36 KB Bl SRAERLES L SR 0BF) ' o

the organic |ayer was washed with IN HCO (2x5 nL),
saturated aqueous Nad (5 . he organic | ayer
was dried over MgSO™4, fil té%gpéﬁ&;concentrat ed to
lobtain a Cﬁ{ﬂlﬂaoro{N- (IS\)qQ4t4e4—snﬁllubﬂ> Kaxyﬂrbéky@éthymze(zczwde

product was puri 0 shTM 12

chr onat ogr aphy ¢ g‘foé?ﬁ Xy&tbﬂ%’nﬁhloﬁhe e%fsﬁ%en%%nes to
afford 5-chloro-N-[(1S)- (4%, 4-t§efluoro- |

- (hydroxynet hyl )-2-(2, 2, 2-trifl oet hyl ) butyl)]thioph
ene-2- 'sulfonanide as a white splid (0.003 g, 4.1 9.
Mass Spectrum (+ESI): 420 ( 20 EXAMPLE 28

4, 5-Di chl oro- N-[333tr|fluor - (hydr oxynet hyl ) - 2-

(trifluoronethyl)propyl]thio ﬁ?@@é’HZ sul fonam de F3C

CF3 HNSAOOH d \ s C A 3, 3,
3-Trifluoro-2-(trifluoro l')-1- (hydroxynet hyl ) propy
| am ne A solution of Iithi borohydride (2M THF, 19.8

nm.) was added to a_ solu
2-am no#M, 4, ﬁj‘{[er’@fi‘li\ﬁm%? @M‘WW{%ﬂtﬁé{%yl butyric acid

et hﬁﬁu@ﬁ&tﬁﬁ)bﬁ?lz%ne]ﬁeﬂz&e bhigePr epared as descri bed
Q 3 1047), in THF (80 WO

15004/ 092155 Peieusmbogotsats:t 08424 ditifledro2522,2and was
st itfifi@fodt l)bﬁqj?ald&l%é_@rep\ﬁ@ﬁ aéagldlggmtp% i6hsar{ EGU% g,%S mmol) in

m xture very
ether (5 mL) was added titanium (IV) ethoxide (2.63 g, 11.54 mmol) followed by (S)-

(+)-toluene sulfinamide (0.537 g, 3.46 mmol) and the solution was heated to reflux for
5 h. The mixture was then cooled to 0°C and water (35 mL) was added to precipitate

20 titanium salts. The suspension was filtered through a pad of the Celite® reagent and
the filter cake was washed with CH>Cl,. The layers of the filirate were separated and
the aqueous layer was extracted with CH,Cl,. The combined organic extracts were
dried over MgSOy, filtered, and concentrated to obtain a crude yellow oil (1.05 g).
The crude product was purified by the Biotage Flash™ 40 chromatography system,

25  eluent: 1:9 EtOAc-hexanes, to afford 4-methyl-N-[(1Z)-4,4,4-trifluoro-2-(2,2,2-
trifluoroethyl)butylidene] benzenesulfinamide as a yellow oil (0.41 g, 41.2 %). Mass
Spectrum (-ESI): 344 (M-H)".



carefully until a pH less than 2. The organi ¢ sol vent

was renoved in vacuo and the aqueous |ayer was
woewsogdisyed with sat NaHCO3 until pH = 7. TheP@IjUSm®O£009268

| ayer was extracted with EtOAc (2 x 50 nL) and the

organi c extracts were dried oyer Na2SO4 5 and
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, sol ution o - .
4 006511505 S0 Miss SPRTETUIESIN 7] (MH)
(hydr oxyaret hyls) ﬁTﬁﬂMré‘-@l(QQ iﬂﬂﬁ@@étﬁﬂ)—@%@ﬁa@h@g to the
nmet hod of Exarrpl e 13, in CHCLl2 (1

m) was stirPeliaef 4wethyb§elﬂisat4 b trﬂuogcgrhlwcmod (2,2.2-

0.
2Ry e R A 00 b Bsssmadic

PCTU0SHO05 069250 106 f 19 Wk cocking ROt I0SSHL i vas
an dwmgd i Hle{ﬂyp&h&%g\lf&él Qlﬁle?t'fhre ra&t?eoﬁsofayé]rgvag c@ttlcegt?at&l in vacuo
to give a mixture of 5,5,5-trifluoro-3-(2,2,2-trifluoroethyl)-L-norvaline, NH,Cl, and 4-
methylbenzenesulfinic acid (0.045 g, 100 %). The crude amino acid was used in the
25  next step without further purification. Mass Spectrum (+ESI): 255 (M+H)".
D. (28)-2-Amino-5,5,5-trifluoro-3-(2, 2, 2-trifluoroethyl) pentan-1-ol
To a solution of LiBH4 (0.35 mL, 0.71 mmol) in THF (5 mL) at 0°C
was added chlorotrimethylsilane (0.112 mL, 0.885 mmol). The reaction mixture was
warmed to 25°C and, after 30 min, added dropwise to a 0°C suspension of crude
30  5,5,5-trifluoro-3-(2,2,2-trifluoroethyl)-L-norvaline hydrochloride salt (0.045 g, 0.177
rnmol) in THF (1 mL). The mixture was warmed to 25°C and, after 21 h, quenched

with MeOH. The volatiles were removed in vacuo to give a residue, which was
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. 22 Ly ro t hi ophene-
i gwgg%?hﬂgbemé)g@p&hﬁéwﬁk%ﬁ% 0 o8 o 17 %yteld).
Mass Spectr umqlﬂ@S}hquphﬂﬁ:gzl-ﬁﬂﬁole)ﬂoridQ(D. BERAVPI6E4 Bilnol) was
) - Ty N C :
e 07 iy b Ry GHECROL S BRI 11 ebiseal 2
1 OP Ciannﬁmg éfﬁ-gﬁlugﬂég{lﬂzﬁtlﬁﬂ\horcﬁthy@g&hn— B-OQO\A@% gg@ ?r’lr’]i)lﬂﬁll\ﬁ 9
. r ur SCr,|
et 99 SELaRyriaite ks TER el dBE reins Bowed 1o
2- t harapo @SS ontetraght (1 TH| Ab iaigonaas taBechnt TLIY Q2 Et® Ac-hexane)
u

(B REHER 57 o v ForRH b et Ao/ By 8 marted e
sul drosadlagle vas washliviif 1I9PHCH(2x5 mL), saturated aqueous NaCl (5 mL).
15  The organic layer was dried over MgSO,, filtered and concentrated to obtain a crude

off white solid (0.014 g). The crude product was purified by the Biotage Flash™ 12
chromatography system, eluent: 1:4 EtOAc-hexanes, to afford 5-chloro-N-[(1S)-
(4,4,4-trifluoro-1-(hydroxymethyl)-2-(2,2,2-trifluoroethyl) butyl) ] thiophene-2-
sulfonamide as a white solid (0.003 g, 4.1 %). Mass Spectrum (+ESI): 420 (M+H)".
20
EXAMPLE 28
4,5-Dichloro-N-[3,3,3-trifluoro-1-(hydroxymethyl)-2-

(trifluvoromethyl)propyl]thiophene-2-sulfonamide
FaC._ _CF3

HN
s=° oH

~ Y
cl
25 A 3,3, 3-Trifluoro-2-(trifluoromethyl)-1-(hydroxymethyl)propylamine
A solution of lithium borohydride (2M THF, 19.8 mL) was added to a
solution of 2-amino-4,4,4-trifluoro-3-triftuoromethyl-butyric acid ethyl ester (5 g,

19.8 mmol), prepared as described (J. Med Chem. 1981, 24, 1043-1047), in THF (80



(0.024 g, 17 %yield). Mass Spectrum (-ESI): 355.9
(MH)-. 5 EXAMPLE 32 4,5-Dcchloro

wWOREABNSB, 3, 3-trifluoro-I-(hydroxynethyl)-2- PCT/US2004/009268

10

(trifluoromethyl)propyl]thiophene-2-sul fonam de F3C
CFSHN S\ OOH SO Cd \ 4G, 10 The procedure
described in exanple 29 was followed with the
exception that 4, 5-dichl orothi ophene-2-sul fonyl

chl I@L) & S5\Wa sand ved smlmed[:fbow hdeMAH G whisidtial 1oty rbdctidl mixture very
3, 3 £

RO e RO ess thep ey e creamie iy BroBpIcyEbiroprerad she

-s quhmla ﬂaydEwasa&uﬁalimbdl ivith S&INB1C) BB H= 72 &h@ﬁh%le@hﬂllyer was

.I\I./ﬁ IS %B%@ngt E{éi}(bé ){50&& ?1 ﬂgel\grgamclesxtrgéél\vc:e)re dried over Na,SO4

1 fobdelrypriomet hyl -
5( 3, ng;ﬁdgtrﬁrdém% hidurl ox K—le (m%uB ohde hgﬁl
soI

TERRhY: PSOPSIafTWiequ@dP’éQVEDJ(I ng U(% Vel hme)cmdeza@l was of
(h_\,sqff%ympﬁrnyka&fhgpm tﬁ@bdbgeq(l%&@%g&{ﬂ according to the
anpl e 28,

nmet hod of 0.5 mmuol) in

CH2C12 B rrL)‘ 5v€%l§h1a@d7¥d3 Byririfliare- Jemwbmmwafbldz) 2-
t hi de 0.5 Mo in
Cl—lég?n% nﬂ&)g%kgﬁlmgﬁﬁed%%mf\%g%& Stirred for about 8
G o about 16 H salutiog o3, aﬁdrliﬂlkmMmﬂuemTreﬂtyedl Egl dOAg (1
004/.00 added an
T8y ISR L SN, 15 RS0
L )nitragen efd2 59 Ce Pyritiag sm47ann cEN@en!) vak ﬁ%_ﬂed Topwedwda s-
I yr | f e B of.age Flas
s L M R T T
(2: r&)ﬂtlngeolgtlmtirﬂed dghisneat 25 °G. Uhﬁ%oﬁce@ﬁht%n, the residue was taken
(333 S | - 9X ﬂethyl -trifluoronethyl -
155y PPIEAd (33 and e 3T N #0689 i) rine (10 L, b then
dried (Na;SO4). After concentration, the crude product was purified by preparatory
TLC, eluent: 30:70 EtOAc:hexanes, to provide 4,5-dichloro-N-[3,3,3-trifluoro-1-
(hydroxymethy1)—2-(triﬂuoromethyl)propyl]thiophene—2-sulfonamide as a white solid
(0.037 g, 9 % yield, racemic mixture). Mass Spectrum (-ESI): 423.9 (M-H).

20

EXAMPLE 29
N-[(lS)-3,3,3-Triﬂuoro-1-(hydroxymethyl)—Z-(triﬂuoromethyl)propyl]thiophene-3-
sulfonamide

FsC CF;

25 A solution of (15)- 3,3,3-trifluoro-2-(trifluoromethyl)-1-

(hydroxymethyl)propylamine (prepared according to the method of Example 13,
0.100 g, 0.4 mmol) in CH,Cl, (1 mL) was stirred under nitrogen at 25 °C. Pyridine
(0.097 mL, 1.2 mmol) was added followed by 3-thiophenesulfony] chloride (0.072 g,



The foll ow ng conmpounds (Exanples 33-35, Table 1) were

prepared using 2- thiophenesul fonyl chloride,
w@2aohioggakenesul f onyl chl ori de and PCT/US2004/009268

2, 5-di chl or ot hi ophene- 3-sul fonyl chloride and

enpl oyi ng the procedure outlined in Exanple 33. F3C

CF3 F3C CF3 RSQzCl 'OH z R, SHN HzN~OH pyr, CHzC

~~ 0OO010 Table 1 (LCVMs Data*: WMol ecular ion and

concentration was purified by the Biotage Flash™ 12 chromatogra%hyl s)ystem, eluent:
y

..................... - tﬁﬁhydroxynet %ropy

L. L nn e
| arm e PtOAchexanes, 1o obtain N-[(18)-3,3,3-tfifluoro-1-(hydroxymethy1)-2-

5%- L (gi;)’mﬁhﬁﬁ@mj&%ﬁ{hidﬂ%ﬁiﬁﬁfoﬁm L&, 3Ritd 28 b5 5 35 %

Coyeld).
. _-Mass Spectrunt (ESE)_355.9 (MH). — -+ - - - - - -
.. Anal: Calcd for CoHsCIFgNO5S;. . . . . C,30.25; H, 2.54; N, 3.92;. .
Found: - - - T G 30SSH TN
0.7 .7 "3-thi ophenesul fonyl chloride Exanple 34

........... 2,5-Dichloro-N-[(1S)-3,3,3-trifluoro-1-(hydroxymethyl)-2-
2,5-djch|orothhpﬁhene- - quqT.I chl ori de Exanple 35
(424 MH); 2. sEATHPTmelxDpropylltbsphene-d-slfpnagude 100
HPLC/ M5, Luna C18 2 x 30 nmm col i ffion gradient:
40% acetonitrile/water (0.1% HCOOH) ¥to 100 %
acetonitrile (0.1% HCCOH) over 3 utes at a flow
rate of 0.6 nL/mn. 15 EXAMPLE 36N
D bromo-N-[3, 3, 3-trifluoro- hso OH

)

S
| - (hydroxymet hyl )-2-(trifluor h%ilpropyl]thiophene-
2-sul fonam de F3C CF3 HN - lo S\ Br \ Br W
2004/ 092155 PCT/ US2004/ 009268 s~ ~CI
15 The procedure described in example 29 was followed with the exception that
2,5-dichlorothiophene-3-sulfonyl chloride was used to provide 2,5-dichloro-N-[(18)-
3,3,3-trifluoro-1 ~(hydroxymethy1)-2~(trifluoromethyl)propyl]thiophene-3-sulfonamide
as a white solid (0.026 g, 17 % yield). Mass Spectrum (-ESI): 423.8 (M-H)".

20 EXAMPLE 31
N-[(1S)-3,3,3-Trifluoro-1 -(hydroxymethyl)-2-(trifluoromethyl)propyl]thiophene-2-
sulfonamide
FsC CF3



86 To a solution of
3,3,3-trifluoro-2-(trifluoronethyl)-1-

w@ bopdioeagiret hyl ) pr opyl am ne (prepared accor di nBCT/0S1004009268
nmet hod of Exanple 28, Part A, 105 ng, 0.5 mmol) in
CH2C12 (1 nl) was added pyridigge (100 gL) and 4, 5-

di brono thi ophene-2-sul fonyl chloride (170 ng, 0.5
nmmol) in CH2C12 (1 nL). The 5 solution was stirred for

ab o ut 8 The padwetiire 6schbadltin Sanitpl@PEiwhd RNowaNW B the @k&gtlon that
%#1 Mﬁé added and the soluti on was washed

VVI t P@HH@P hjorigg wagaisqdito provide Nyf(lek3.8:3drillngrodon

an d(h?&ﬁiﬁ;;iﬁ@ thyd- giémﬂﬁbi%nféfw%roﬁﬁhthfépm\% zts%ﬁsﬁhn&i?e A fARQolid

purified rever se” phase HPLC
e |@&%€€91%@1¢>né\1¢saﬁe¢qtrumt(r@l)_ Gr(M-HE18 100 x 30
4rm col umm, el ution gradient: 40% acetonitril e/ water
(0.075% TFA) to 10 100 % acetonitrile (0.075% TFA)
over 15 min at a flow rat &MPBEAR/ mi n) provi di ng

the title c Wi

foll ow ng cgggg%ﬁ r&%§§§ﬂg%%%ﬁ§%@§b,“%@Hﬁghﬁewgbfe
prepar ed usi ng (#ifBoramethrybmmiphi] thjpipbene-2subfohdridy |
chloride, 2-bromp-5-chloro thiophgne-2xsul fonyl
chloride, 3-brono-2, 5-dichl orothi"op§ene-3-sul f onyl

chl ori de and benzot hi ophene-2 15 sulff onyl chlori de and
enpl oyi ng the procedure outlinedpi anple 36. F3C
CF3 F3C Y CF3 RSQ2CI 11111 CH HZN (gyr CH2Cl 2 R

/ SHN 6,16 Table 2 (LCMS Dat a* o chl ion and
retention time) 3,3,3-triflugrg-2-Ptrifluo

ronmet hyl )-1- RSQ2CL | (hyd?ox hyI)propyIan1ne
............ _C[__ I

- - - as-a-white-selid ¢(0-050.g, 29 % ield). -Mass Spectrum (-ESI):- 423.8 (M-H¥
(514.1 MH); 1. 88% Y P CESD: ¢ &

3- br ono- 5- chlorothlophene 2-sul fonyl Exanple 37
1xhloride (470.1 MH; 1. 6Q§QQMpLE3§J

4- br ono- 2 5- dlchlorothlophene 3t sul f onyl Exanple 38
chloride | (504.0 MH); 916 ........

“A, 105 mg, 0.5 mmol) in CH,Cl, (1 mL) was added pyridine (100 pL) and 2-
thiophenesulfonyl chloride (90.5 mg, 0.5 mmol) in CH,Cl, (1 mL). The solution was
stirred for about 8 to about 16 h at 25 °C and then concentrated. EtOAc (1 mL) was



benzot hi ophene- 2-sul fonyl chloride Exanple 39 (406.2
MH); 1.508 min *Hewl ett Packard Series 1100 HPLC/ MsS,
wa w08 2 x 30 mm col umm, elution gradi ent: P@DY52004/009268
acetonitrile/water (0.1 % HCOOH) to 100 % acetonitrile
(0.1 %20 HCCOH) over 3 minutgs at a flowrate of 0.6
m./ m n. WD 2004/ 092155 PCT/ US2004/ 009268 87 EXAMPLE
40 Chloro-(3,3,3-trifluoro-|
[ gyﬁg&&(am&hééédlhfﬂbhw wasﬁehlv@mhwﬁczasmf eaaeTIder ), @hed Qer
4- tNPP @ FopeRniAte. Tl?ﬁ crsde&ogéwai Pla}ﬁeéibyﬁhq Bigtagg Flash")/|12

chl &fdrﬁh@oéréph%%yﬁem@utﬁ mtbA\éﬂ%xﬁgést@) tto%lv% tﬁl@bl&éﬁé Qn

of |ithiumborohydrid
(5 swfynigpcid 653,3-taflyasp- lshymoriymgthﬂ Zﬁn@uoromethyl-propyl) armde (26.5

2- )%Qa‘{vvlﬁlte‘éoﬁd'” uoro-butyric acid (0.50 g, 3.18
B*H% ded portionwi se over a 5 mn period. The
reacti orT hﬁé@lomlmg)wov@dssﬁxmrﬂ@ 33:35THeble { pwereipmapansd ssing 2-

_?_ﬁ gtﬂlg) eéﬁl’fo%%% o?Mé,VSZt‘ﬂg)hafl%n%gxlﬁIﬁ}é} Mﬁﬁgdé gndni‘% d% %Qc\)%ngghene-

vent resi'due treate
wi thsybiohshlomide hlyctjcmoymg (hEQcedné aittliimed in ERAAHIe B3.nL) .
The aqueous phase was extracted using dichl eronmethane,
3times (10 nL eachyC égorganhgo [ases wer e
conbi ned and dri ed oveﬁ S I[\f' e.OH
After filtration the,s0 vva;ﬁgfr(e:waqnprated,sto afford
the 2-amno-4,4,4- trifluoro-butan-1-ol asOa@ oil
10(0 174 g, 381%)01e i taL@mubawvaMoq&@lqrféh&ﬁ@ﬁéteﬁub@uﬁ@)e next

reaction without further purification

5- Chloro-(3, 3, 3-trifluoro-1 - hydrb%?ﬂsﬂhqﬂo-z-(tnﬂuoromethyl)-1-

priopyl ) -thi ophd$.€1 sul f onam de To a(lydiresynmthydfpropylamine

2- [d@vthmphdnedylbnyt ¢Hidrider o- but an- | - |dExaflel®l g, 1. 12
mpl) in dry CH2C12 (4 nl) at 25@386INBH);2.063agen was

addethicphepwlfayFthidide0. 17 20 nl, Exbmple 30l ) ol T 6Wed
aljso by dropw se addition of (356 M-H); 2.013 min

5-[chs-aichlofutipptene-3 dultyl edideC hl OEdadPld33 243 G, 1.12
mppl ) as a solution in dichlor Onlﬁ(ﬂ@@NﬁHL]z 984 )min The

I e ittt Pé@ﬁérdfs‘ehésf Ad0 BPLCAIs Tk 045 Sx 3U¥Em'c‘8ﬂ:%ﬁh1 Ation
was then quenched by pouring it Into a separatory

f urgiedient oWPmpastangrilcavaierd 0 ¢ WNEGQOOH) ol 00t% acetoniidt (10| 16hal
G%@Of{} gv&nﬁ)rmnutes at a flow rate of 0.6 mL/min.

15 EXAMPLE 36
Dibromo-N-[3,3,3-trifluoro-1-(hydroxymethyl)-2-(trifluoromethyl)propyl]thiophene-
2-sulfonamide
FsC CF3



was added. After extraction, the organic |ayer was
washed with IN HO solution, 25 distilled water and

wheione9213he organi ¢ phase was then dried over RMBI&20841009268

1

ot Bpp Konibla e

concentrated to a crude solid. After concentration,
the crude product was purifiedsby flash

chromat ogr aphy, eluent: hexane: EtOAc, 4:1 to 2:1, to
obtain 5-chloro-(3,3,3 W 2004/ 092155

PCT/ US20¢4 w581 3 3@-trifluoro-2-(trifluoromethyl)-1-

tri @ymg}anéhﬁ)ﬁ%@mtﬁﬁ% {b\‘ép'aﬁﬂ aRkdind fdiRPRENAS &Mr%mart

ide as a clear oil crystallized under vacuu

(0. 49P5gng, §3 mgnol) pmEHGp Elemk-Liwvas(adi®) PyridBR 1@ (INka 4,5-

s e CHRRSD Gy PRl s

%1 wlutiochwas stirtéd Py dboB) 8 ©,abByt 18 h-at 25 ¢ ardlrtbenleonfdnirated. EtOAc

) Gt XAE g e oftion os washed wish 1M IGH e bsgeL i),
CF 3rietiNvdr-N£GS O Sand@onceir&ed. 10heGrudd.solit #4 takérdi-ih DMSo (0.5

3-trifluoroz2-{trifluqro [)-1-5S- ]

(r SPh A BR b v ershanee B (o i@ RC trumpnhe funa®

5- o0l 8010040 rBmEo B, elitiotogradidnt( 40% hdekPRARRLAM (0,035 TFA) to

(yl,%:t hi ophene- 2- sul f onam de _ o

7ot 1 A0 pRp dnim at a Hogw gate oGy nisproviding

Mthg tifldcopoGR(16 Bomphlak 2 Wae §61iar r €d under nitrogen at

O T. Dess- Martin periodi nane reagent (0.325 g, 0.767

mol ) \M@e Rlvsdng sprgeundsdExanentes 3ar9, Talde 2)swéraprepared using 4,5

st i i TehidNqt ex addh L 2
dibr8Rhofh®phdne al1foRy1lchid? 4k & brBhho 'lo%{zi %%e%—%&lgltfqgﬁf .

C, the reaction was ~“conplete by TL
Thechlosidgt3-brampedsS-dichlgrasizioptiends3-SulRkmy | dridetand berarnthidphene-2-

PN Yl RSB ASapeils hbd eldeiie 7l

for 0.5 h. The quuipg%l aygrs were separatedfs Chshe
organi c |l ayer was was Wit h acRBQCbnal sat. agq. oH
NaHCO3 (10 ni) and br,i %Wheﬁ\ N’e

(Na2SO4). After con(p:'é%tration, h& %yl t | resi due

0.190 g, 959 S ed directly in the next reaction
\(Ni t hout gf ur t e 2‘8@&1\#? Pg{a?bl\r{pleculgr ion and retention time)

3,3,3-trifluoro-2-(trifluoromethyl)-1-
RSO,Cl1 (hydroxymethyl)propylamine

4,5- dibromothiophene-2-sulfonyl chloride Example 36
(514.1 M-H); 1.882 min

3-bromo-5-chlorothiophene-2-sulfonyl Example 37
chloride (470.1 M-H); 1.699 min
4-bromo-2,5-dichlorothiophene-3-sulfonyl Example 38
chloride (504.0 M-H); 1.916 min
benzothiophene-2-sulfonyl chloride Example 39

(406.2 M-H); 1.508 min

*Hewlett Packard Series 1100 HPLC/MS, Luna C18 2 x 30 mm column, elution
gradient: 40% acetonitrile/water (0.1% HCOOH) to 100 % acetonitrile 0.1%

20  HCCOH) over 3 minutes at a flow rate of 0.6 mL/min.




WD 2004/ 092155 PCT/ US2004/ 009268 89 B. 5-Chloro-N-[(1
S)-3, 3, 3-trifluoro-I -[(1R)-1-hydroxyethyl]-2-

w@ 2oois0H165 onret hyl ) propyl ] t hi ophene- 2- sul f onam PIET/U$2004/009268
sol ution of
5-chloro-N-[3, 3, 3-trifluoro-2g{trifluoronethyl)-1-S
(fornyl) propyl]thi ophene-2-sul fonam de (0.188 g, 0.482
mmol) in THE (5 nL) was 5 stirred under nitrogen at O
C. Methyl nagnesium broni dxApMP482 L, 3.0 Min Et20

was ad [0 he resultin olutign stirred
for 2 ﬁﬁlafo-@s 3-trA?eli0 Sﬂﬁérgxxm%vl-pmgéﬁwpws Zrelieraie
was conplete by TLC (30:70 Et QAc:#E). The sol uti on was
gquenched with sat. aq. NH4C1(10 /L) and then extracted

with Et20 (100 nL). The organi o, | ayer was washed with
brine (10 rnL) andthen drle:oj( ). After 10

concentration, the c pr uct was YRurified by
preparatory pI ate chr F 30:70
Et OAc: PE, foll owed cﬁlral PLC[the Chiralcel(r) O

colum; 2 x 25 cnf 254 an)GrrLanECtlons nobi | e

phase: 10 rrtémnnnol@%zzﬁhﬂbbrbrbu%z%oﬂ@z product IS peak
one Rf= 6.106, 99.9%purity] to obtain the

5di ast er eoner A sglutigh, PiiFigeyyfstlgl OB)OI ide 6138 g,r1273 G@P@) was added

| - fl o
B e
( 0. A3 siyring 3 i, 2-arving <1, BpadtuormabutyrieSicid (0604, B.VB Hymol) was

AN %gdedcﬁ}rt?ongvge%rvelg%g) g%no 1%,_}%@ N%}?j rea%onswai fl(l)dwezid E%A%F;L E‘h

42 ré{cBdDiva2qUEhtHBA bhssrtipus AlditBnef MeDES (i} dropwisé, Tiwssolvent

s M TN R A e

t he(no%p@hua ATHeOaqfubds Risk Svas attfa¢ied Gsihf ic KB meanEER s (10

Ws%& 5 éan?%@g%]wer%?o%ébm ggvggﬂe&fovz@%ﬁmgs sodium

Af ts@ffatk A a6OMEh#idARE RV IhOH apdFREd Whfosd 4O bla%ﬁﬁ@ai 4,4-
diluted in assay buffer contalining protein,

saripflego-b e@mlrf&a@, an gih §0-3Vhe. 38Y9)-c Thie ptl vge u@dalﬁe%ﬂydg the next

1597 GeddiGH RAhGH rAtheRpRiRRAGEd ELI SA plate. Using a
sandwi ch ELI SA wi tR ant1 bodies specifically directed

agal nst B he édrbuayd 38drifiarad ot dpneldmyomi)dhibphene-242

9%%] us to the nmethod reported by Haugabook et
al .SLJ R@urosci Met hods 108:171-179 (2001) but

usi hg Qoat ahTDiaShluﬁ@EOﬂZQ@ﬁnQédwuﬂuo@duﬂdmr-nl ®Bilol gch)2

as the apture antipo Sour.ce:
SERETRRG O Tt ) RS 36 i A5 0 s Hiswise 1B .17
20PCTS2D044080 216ved also by dropwise addition of 5-chlorothiophene-2-sulfonyl
chloride (0.243 g, 1.12 mmol) as a solution in dichloromethane (1 mL). The reaction

was stirred for 18 h at 25°C. The reaction was then quenched by pouring it into a
separatory funnel containing saturated NaHCO; solution. Additional CH,Cl, (15 mL)
was added. After extraction, the organic layer was washed with 1N HCI solution,

25  distilled water and brine. The organic phase was then dried over MgSO, and
concentrated to a crude solid. After concentration, the crude product was purified by ‘

flash chromatography, eluent: hexane: EtOAc, 4:1 to 2:1, to obtain 5-chloro-(3,3,3-



90 anti AJ342 (source: (CB) and APL-donkey anti-rabbit

| gG (H+L, source: Southern Biotech) as the detection
w@niothoexdyy , the effect of the conpound treat neEPCT/OS2004609268

cel lul ar production of extracellular beta anyloid is

quantified. Cells treated w t#8 conpound are

subsequently incubated in cell culture medium

cont |n| {\)ﬂ‘ 5 formazan. After a short incubation
per‘ir @74{@8?‘@ BWP)&Q‘HP?@%@ awéongmiderag a¢leanoil that

spe@pgtﬂpiyatlﬁa&tvgguuhp(foqa%rgg% the extent to which
dtoxicity affected the cell's netabolism and

abi YP$SyPPEGTEy (ERRS P2l QMR arryl oid. B. Materials for
theAﬁq;saa RRAL co ! ,
suppl i ed %gﬁg%)rd-%g ocgEg 10 sol %?%ﬁ%ﬁar@@o‘b%mo
3ol féa‘n. (ii) APP-REP-NL cel | sC, Tu#d;iH ed; Ned 1ol i nes
are carried fromweek to week using 1:100 dilutions
and are cultured in DVEM suppl emented with 1X
antibiotic/anti rTycoti C, ZMAMPIEE@f (418 anti bioti c,

and 10% cer |ls are al so
banked in I§| gﬁflOF 'N-[ﬁ %ga “gé‘ﬂoo]{iﬁi%? 03 ydrggtethylings| oi d
15 producti on |(1$1ﬂa61©ﬁﬁ&19dpropﬂﬁh@ﬁlhdné-z%ﬁoﬁxﬁiﬁ@r kept
in culture or replaced with progenitors at full
expression. (iii) Antibodies: e fcrom certified lots
that have already been qualifi'e *this assay.

Anti bodies are stored in small fr ze al i quots at -80C
that are thawed and used. 20 (#'v) JReagents: are of

the highest quality avail abl g. t®¥i n reagents are
"l ot specific" and only reagdents ¥romthat specific
manuf acturer and | ot may be ed. (v) Plasticware: is

of the highest quality avaidfable. C Criteria for
10activity 25 A conpound is considered active if it has

an EC50 for cfio of <100 Mand no toxicity
at dosed in {Aﬁgﬁ é’eﬁﬁt“{/ YR8 E9romeEdEr bet a
an*ﬁfoomd)pmjyl]mz&]ﬂzenaneuzfo@m{d@nce gamma secr et ase
i nhi bitor ‘g l(éLY3749% AN37124: Dovey
al., J. Neur M| POy uqzrpmp&yléd -%s
& 88,3 vy 241735

30 (todtdxiymetthy i) bro WD 1198

it o) 8B4, 5 58y REAP L e

ELb;A%an ave AJ340 171
898 /%@1%11515101@@??@532@@@/1@@9% gtirrgiunder nitrogen at O °C. Dess-

Martin periodinane reagent (0.325 g, 0.767 mmol) was added in one portion, and the
solution stirred for 1 h at 0 °C. After an additional 1 h at 25 °C, the reaction was
complete by TLC (30:70 EtOAc:PE). The solution was diluted with Et;0 (100 mL),
and to this solution was added Na,S,05 (1.10 g) in sat. aq. NaHCO; (10 mL). The

20 resulting mixture was stirred for 0.5 h. The liquid layers were separated, and the
organic layer was washed with additional sat. aq. NaHCO; (10 mL) and brine (10 mL)
and then dried (Na,80,). After concentration, the resulting residue (0.190 g, 95%)

was used directly in the next reaction without further purification.



EXAMPLE 43 Repressor Rel ease Assay (RRA) The

conpounds generated as described in the Exanpl es above
wa@e@4peased in the RRA in accordance w th pubPCEHOEH04/009268

techni ques [ Shuey, D.J., Sheiffele, P., Jones, D., 5

Cockett, M 1., and Qinet, EM (1999), "Repressor

rel ease: a useful tool for nmonitoring anyloid

precursor protein (APP) proteolysis in mammalian

g Sl Ihs" BSOFISEC)ﬂordNI[(J]ICSE—g rsozsmﬂaa@ez -AOR}-1-BpdrexyeXigl]-2-25,

th Annua 0 QCi Neur osci ence,

M Griffuasamety’) RfPI@ffmaphe@Hdﬁw 2"’3‘?628 1999]. Briefly,

this assay igsol@@nf@I50Rbr&y-BS, j-ﬁiﬁﬁlorolil(tﬁﬂudisﬂnbthyl) 1 S-

Culture CHO- K1 cells are cultured in

( DiEvD prg Ry H thiqnherepg-gulignamide §d4 $%8. ;9}486 mﬂémslﬁ%?ﬁ mli)%"as
5 NOEhr iﬁﬁéﬂrﬁ\érog‘émamm’\@xéiﬁ»lnﬁ silm{q bromide (0.482 L, 3.0 M in E;0)

Penici|lin-Streptomnmycin) "at Cwth Two
mi Wes edvled drapsvisgraad Qalle%dtmgﬁpbltlmstlfé% f@ﬁ%h éfs25§<21 Aifeg this time

pr h%? edg g,gtféa%ﬁéff fatdo e letelty, TG ﬁfEtOtAcq*]!ﬁf'ﬁﬁtsleﬂ% fhe

recomended by G'bco BRL uSing their
L| gwefrehadammmt Rl SOl (Eg/mL)smd tﬁmﬁtract&l it ELPRSYONL) dhe

o il 1Pk ARy kP RIS Bl BB etk 0 4100 £F

10 p L c&lcldﬁt(a‘tlbn rteacradd prbduct was pnrlﬁeti bg prephmtory piaﬂelchnomato graphy,

g e A0 A SR Y P e R by B P2

t h em,Dmr rﬁ’h,use redgjectionstinidbile @hdser 10kbL/miim U0%EtOBIN 7209

the DNA-II i.ncubat i t he KL cells ar
oo b epedbrb Do hers BERT I g iens Qrestotomet o
PeRhieid-N[(rsPBEeRt @y 6L R{(1TN e h{doxycti3i|ch-prigRabakha i S
then | a ered onto these cells and j ncubated a 37C

15 oy @Fapy JRiorhense2-shenegmideps ik o whtiesalid (0:MSedt éd cel | s

pemg@gbec(rgglq ﬁg% 4‘091(91_}1625 volunme) are plated into
steri| aque Packard 96-well Cultur-Plates TMin

cl el @ME ﬁ@h@ioélm%%NQs%NEM Cw%%ﬂﬂﬂﬁéﬁeﬁﬁr ed)
ang,jpeubated at 37 C with 5% 30 37 51@%15 B.
Coqrr:g{cl)llli}ir:id Di | uti on Conpounds are diluted using two
different protocols; one protocol is 30 used for
20con‘pounds suppl i ed neat (el dEJp?wder in vial) and
the other protocol is use or conpounds supplied in
solution (20 MMin DNB&BM/Qﬁ}DmAIAsmyat es). For both

pr ot ocol s mM Hepes/ 1% DMSO ar e
pr epar ot r eg’ﬁ”{%’esﬁ 038‘64‘%536@2155 PCT/ US2004/ 009268
92 Compounds are diluted from DMSO stocks to 2 pM and below in a

cell culture medium. Compounds are then applied to CHO cells carrying the APP-

25  REP-NL plasmid [Sudhir et. al, J. Biolog.Chem. 267:25602-25608 (1992)] for a
period of 22 hours. After the conditioning period, medium is collected, diluted in
assay buffer containing protein, and samples, controls, and synthetic peptide standards
are incubated on a prepared ELISA plate. Using a sandwich ELISA with antibodies
specifically directed against the carboxyl terminus of beta amyloid 40 or 42

30 [analogous to the method reported by Haugabook et al., J. Neurosci. Methods
108:171-179 (2001) but using goat anti-mouse IgG1 (source: Southern Biotech) as the
anchor, 6E10 as the capture antibody (Source; SENETEK), rabbit antiAB40 and



used as diluent. The Hepes/DMSO is used as the dil uent
control on all experinmental plates. The follow ng

wo abexiepi cts the steps for conpound dil uti onPCPUSASE009268
note that the last step is the addition of conpound to
cells/nmedia in tissue cultureds plate): Table 3
Concentration Dilution x ng conpound (vial) Stock

Solution . 10 ng/niL diluted with 100% DVSO
antiAB42 (source: QCB) and APL-donkey anti-rabbit IgG (H+L, source: Southern

- - -Biotech)-as the detection antibody], the effect of the compound treatment on the

il;l. c%};]ggm %%@tgéq%@ntﬁl i%mtib'at[érg /inncLei'l'c'uftur:eL 'm8e91'1n’n containing MTS-

560 fprohazih. | Aftérershdrt Riclibdtiod Berdod, MTS/méd8in cOMthihing plates.are read in
.................................. 2 va’ II-JIepes

a sp_ectr_ophc:)tometer fo determine the epfent fp ivmiphgzopp_ogﬁﬁgxigt}[ affdctsd the

2 lin n@elbolifh ah@ibilg 10ghiHesitd Bord B 1pk cel | s/ vel )
Because sorreéf&‘(tmp?unds arrive in 96-well format at 20
mV t he B ol | HfHSHG5 JPiethe d86Ht s the protocol for their

di lution (notip thpdst @ﬁnﬂé@?&ﬁ%uﬂ@%eﬁ&%sﬁaﬁ%ﬁb%as%) vt Sock

these conpounds was used to cal culat'e utrons
loan&"]élgo%?b‘B@épo("H@’Iﬁﬁﬁlug?lép is the addition of
conpound to G§| | SAF@%E@- nf%l%:is@%%ﬁ%“cetlﬁgn%s le%%r??eél from week

Table 4 | Concentration Dlution ... . . . e rm000

. _qgaliﬂea in t_his._assay.- Antibedies-are stered inr sma:ll-fro]z_en aliquots ‘at -80°C-that are

. 'thaizx{e@lanc?ué%&, stock solution Dilutionl. .

20200 0/ L. . . . (iy). - -Reagdh@d adlor 35 1 e
11. 3 ‘fL Di| u(t”i)on ZGag%i [ution 25%%?%%@?3( aﬁﬂglglg.) Cgrk%ub{eagents
20 W5 HEPeciic” podoply reasents frovwe thay spesifiompeutactyeo ambist aaebe
di hstged, they are applied in duplicate on cells in

tissue culture _
) Plasticware: is of the highest quality available,

C. Criteria for activity
25 A compound is considered active if it has an ECs, for AB40 reduction
of <100 uM and no toxicity at doses in the vicinity the ECsy.
D. Standard beta amyloid inhibitor
The reference gamma secretase inhibitor DAPT (LY374973,
AN37124: Dovey, H.F. et al,, J. Neurochem. 76: 173-181 (2001)) was prepared as
30  outlined in WO 98/22494 and tested in the Ab40/42 ELISA and gave AB40ECs;=171
nM and AB42ECs;=128 nM.



pl ates (prepared above). Cells are incubated with
conpound at 37 Cwith 5%0CO2 for an additional 36-48
whewns92165 Assay Measurenent Luci ferase assaysP(T/I§2004/009268

LucLite(r) reagent, Packard) are perfornmed and 20 are
read on a Packard TopCount(r) ¢f nstrument. Media is

renoved fromeach 96-well plate and replaced with 100
p,L PBS per well (with M2+ and Cat+). An equal vol une
WD 2004/ 092155 PCT/ U82004/ED@9\26&4.93 (100 p.L) of the
LucLite(r) Iysis/sub&trate buffe ed to each

wel | and the pl ates REFESERAease EP’ d in the dark

On a r Otk Yompalas gdnefatcdl® bléscﬁgedtlﬁ)t}ﬁhﬁldﬁlpﬁﬁ)albﬂvﬁ dtedSsted in the
at roomtenperature. Luciferase readin re then

t akiRA Bhaceoraancs i pvblished techrigues ifey. If a el ft-dongsD.
5e XE RR&E M Sadq@bBhdtVIEM. '(Iy@b) uﬁéﬂr&s&r%l@sea@ﬁ’seﬁﬂ &oPfor

cal cul ated and anal yzed in M5 Excel (r) programas
f ol theniigring mnylajdproairsor BWO"%QA&’PTB@’[%@EIW gagimalippcells’s Agciety

Wit KESPEWc gbstn'az%tsc‘@&‘pw Q%Aﬁmﬁmeeéﬂge&s()a@@%ln are

provided in the follow ng 'table. A conpound
c oSéudescigticea i angieB ¢agh, Rifxidaj @Ctpber R&a8:s19%8l. aﬁrlelﬂé?atbts agsay is

gpehg}rgedlag gase in luciferase activity at 20 g/niL

'S ‘non tOXI c, as determ ned by | oss of signal
1q <_0.7%Afol d?ellltﬁuﬁemse) Fold increase is the anount

ni 19) over Gt PR P b RiEe (80 - rien

st aBGlessd wathriofs fafal bénenaseaum, ﬂ%rNémbséenttabAﬂm;eAc(ldn)hnd 1%

ot Piie-SuepCRTRRHISA G SR 5 DB T et FoUf Sl 10-

r ef@ﬁ BI8S 29 WRIRioS eSfr@lsRSEon. Nhi bi t or DAPT (LY374973,

AN37124: Dove HF e al., J. urochem 76 73-
132001)) was ay "é‘ﬁ‘&?fébaﬂéft?mo&&?ﬁe'cﬁ’é‘al\{eefeﬁ ap f?@%mﬂlavdeégﬁ)aﬁﬂ}co BRL

Pat l%mg tﬁ’éipi ?sﬁuaﬁﬁhemus@@st%ﬁl 2496 18 Bﬁpﬁ@@@)ﬂﬁ’c Arld eFﬁfg%f APP-

and exhib Increase in luciferase

actlpck cpg)stgxpt IQUAF?Q‘? gdded M%Lz@@umggg_aggfectlon media and incubated
PCT{ 1dpad @6’@%&@%%% %‘6@@5 ﬁmﬁnes Eﬁ@:ﬁﬁ'l@fdyn&%@m

the I'nvention: Ex # RRA Nane data* .........

20— —wrth the DNA—Plus reagent rmxture for 15 minutes: Dunng the DNA-lipid

= Witho'u't Pemcﬂhn—Streptomycm The DNA-11p1d preparatlon is then layered onto

1 3thascelihdndriteubatpd 2157°C overnight.

.ZR) 4,4,4-1r I.ér%%g{l gﬂel'l?étg:éx?honxt}/anst%&gd gells per We d 5)(5j ]thlt

i ophene-2 3.
25  volume) are plated into sterile, opaque Packard 96-well Cultur-Plates™ in clear

DMEM whole media (DMEM - without phenol red) and incubated at 37 °C with 5%
CO; for 3-5 hours.
B. Compound Dilution
Compounds are diluted using two different protocols; one protocol is
30  used for compounds supplied neat (weighed powder in vial) and the other protocol is
used for compounds supplied in solution (20 mM in DMSO in 96-well plates). For
both protocols, 25 mM Hepes and 25 mM Hepes/1% DMSO are prepared fresh to be



WO 2004/092155 . ... ... e PCT/DS2004/009268
.............. T =
... _........... 23.7s5-chloro-N-[(1S,”
2R)used @tdwmbn% The HrebdsIDNISOiOustd b3l ﬂmeymmnhw grbalt e#dp},rﬁrhdantal
ophene-2 4.3 sulfonamde 5.4 __........ P _
... DPlates. oL PP
----------- The followmg table_deplcls_thc_steps for Qompound dilution (please

5 -plate)'. ..................................
e e T 3435‘-chloro N-[(lS
2R) - 2- et hyl , Table 3
4, 4, Artritooro=t=t -C epmers %hll)ll) Lblxut_illll opheme=2—E,
sul f opani-de e B e A
— =" "xg compouind ‘(Vial)
""" Stock Solution” ~ ~ 1'10mp/mL” "~ " """ | diluted with 100% DMSO
R e s = S gy O stock Sohtion
Difution 1— | U gk, 7' = — = | 180'4L 35 M Hepes

5 -chloro-N-[3,3,3-trifluoro- 2- (trlqu}&rQW) 1- (hy
droxyurc&llnyw} rgpyl ]Hﬁoﬁyﬂﬁ/@ﬂe 2' - sul 308 Hepes

..... Dilution 3 Je ovo........_.}1L3 uL Dilution 2
... GnCelPlate) . | ZOpgml | (in 100 pL cells/well)
- Because some compounds arrlve in 96-well format at 20 mM, the followmg

. _the addition- of-compeound-to c8llsBnddia in tissue culture plate):
5' -chloro-N[3,3,3-trifluoro-2-(trifluoronethyl)-1-S-(

hydr oxynet hyl ) pr opyI ]t hi ophene- 2'-sul fonamde .....
..................... -+« -Tabled - -
L .......... Concentration _ | Dilution
_- | Stock.Solution. (ongmal conc) |- 20 mM Solution
T I e e S 16 pl stock solution
_.. | Dilution1. ... ..... _ - - | about 200. u-g/mL - 194 pl, 25 mM Hepes
Y e -11.3 (%‘ Dilution 2
| Dilution 2-(irx Cell Plate) - - - - - atdut20%ugank ! O('irpl i ddtls/well)
28) ZeTnyT= 24,27 4=TT1 frooro-1-(hydr oxynet iyt ooty
ophene- 2- suI fonam de ... ... .

15 . Onge, compounds are diluted, they are applied in duplicate on cells in tissue culture

...........................

R@te and replaced with 100 pL PBS per well (with Mg > a andC ). Ane ual volume
loro-N-[4,4,4-trifluoro-I- (hydroxyrrethyl)buty t hi

ophene 2- suI fonam de . ... Lo



_(100 uL) of the-LucLite® lysis/substrate-buffer is added to each well and the plates
1 6

3 R)ar@zseelsd el Bixgd v the dprlyop pyptatyshalr o7 gt A3 &g 2bogidf minytes
m (i@ro'énﬁeépérﬁﬂufé UQfcHerdse réﬂﬁl@@ﬁe‘tﬁ&iﬁhl@bﬁ'oﬁ'tﬁﬁ TopCount®

... .D... . dAnabslsofdata . T . 14

6.2
15- chl or o- N- [ 15 (o8 8 FIPY Sy TR TS 3R o5y ePhy
] t hephas prd¥ided Inf tha dotosang 18b18 ALTBmgound is considered active in RRA
yd rlg it B0 snto a} ﬂﬁ&% 165 % J &ge{sgm l‘ﬁgl(f’el‘ra%% %Ct%vrg]ap 561 g’anL' Qnd%s iho-
10 tox1c .as determmed by loss of signal _(ﬁ 0.75 fold mcrease). Fold.mcrease is the

..........................................

— E. - - - Standard B gmﬁozd mhzbztgrchl or o-
155, 2R) - 4, 4, 4- The fafarence gamme #é@étaszlrmlmpeﬁmw ]Yt3ﬁ‘ﬂ§?7r3hene
- 2- Wﬁfl@@%@? HF. etalJ. Neurechem. 76: 173:181 (2001)) was ‘prepared as
Quthned _m International Patent Publication No, WO 98/22494 and tested in RRA and
"eéxhibited a 18.5- 28 1 fold increase in'luciferase actrvity at 20 ug/l’nL """"
20__17 36N—[(1 ....................
S, 2R)-1-acetyl -4, 4, 4-trifluoro-2-nethyl butyl]-5-chloro
t hi ophene-2-sulfonamde .......................

..................................... _ 18!
2.9 5- chloro N[(1 S 2R -4,4,4-trifluoro-1

- (1- hydr oxy- 1- et hyl et hyl ) 2-

nethylbutyl]thlophene 2-sul fonam de
D T-

4-brono-5-chloro-N-[3,3,3-trifluoro-1-(hydroxynethyl)-
2- (trlfluoronethyl)propyl]thlophene 2-sul f onam de.

e T TT 20 T T



(trifluoromethyl)propyl]thiophene-2-sul fonam de 25
5-fluoro-N-[(1 S)-3,3,3-trifluoro-I|-(hydroxynet hyl) - 2-

w@ oos0HP165 onret hyl ) propyl ] t hi ophene- 2- sul f onanPdI/ES64/009268
.. 5 -chloro-N-[4,4,4-trifluoro- |
- (hydroxymet hyl )-2-(2, 2,2-trigfluoro ethyl)butyl]

t hi oph

ene- 2-

sul fonam de 27 5-chloro-N[ (1

S)-(4,4,4-trifluoro-I-(hydroxynethyl)-2-(2, 2, 2-
trifluoroet hyI Tdﬂﬂﬁ. yLEkdﬂmlmlﬁbn@oﬂtdsmfﬂaemmmndm

— | Ex# - RRA" 1 — - — - — Name
el L dataid e e
— ¢ 3.2+ {5chloro=N=[(}S, 2R)-4.4,4-trifluoro- 1-(h'ydroxymcthyl)sz-me’thylbutyl]thlophene 2-
_ . 3.7 _ isulfonamide
_.{.2 | .3.7. |5-chloro-N-[(18, 2R)-2-ethyl-4,4,4:trifluoro-1 «hydroxymsthyl)outyl]thiophene-2-
R sulfonanude 28
4, B-dichi:br 1,N- 3-trifluoro-l-(hyvdroxvmethyl)-2-(t
(i {1 o ofrbt Y BTTTD W reR BB EAETTRS i PO Sionene -
20p44-6 21:5 nnfrllﬁn 2= -1~ oxymethyl thiophene-2’-
RS R G D R R T
mel hy ) p3.o p/ﬂ G- RSN E @0 BSOSy SLE S (hydroxymethyl)propyljthiophene-
e b 2-sulfonamide . .. .........
6 .| .42  |5-chloro-N-[(1R, 28)-2-ethyl-4.4 4-tr1f1upr_o _1 _(hydroxymethyl)butyl]thlophene 2-
e ~ isulfonamide
I 3.9 |5-chloro-N-[4,4,3-trifluoro-1-(hydroxymethyl)butylJthiophene-2-sulfonamide
_ 8 2.8 15-chloro-N-{(1S, ZR)-4,4 4-trifluoro-1-[(15)-1 -hydroxyethyl] 2—methy1butyl}th1ophene-
O '—'2—squdnérr'1iaé ............................
s) 3? 3 3%‘t i hli(é)(aENxﬁé( S, )y4a4r4 t1‘1ﬂuor‘d"fﬁ§$3’l I-EIHr&EletHyl]”Z metl‘zy}b"tyl}tl'uophene
( t rTOT U8 D e o N 3R) I b e Ny Boxy s dilyh O theb W&y ighlophene 2-
N-[(1 sulfonamide
S) 1313|342 1 |4 FoP-G-chlofoRywHhp Ryt gy 2-s(LEony  ATirOrPat gro-3-
1) pr.opyl ]t hisyhpepa:bol. 51| f onani de
1277 1.6 1(2S, 3R)-2-(5-chloro-1,3-dimethyl-1H-pyrazole-4-sulfonyl)-amido-5,5, 5-trifluoro-3-
s phenyl-pentan-1-ol.
— 14 6.2 S-Chloro-N-[l (4,4-difltorocyclohexyl)- Z-hydr‘oxyeﬂ'ly}}ﬂﬁephene-Z-sulfeﬁanude
« . P « 58 ..............................
v o 1501 4T -S;Ghl_oro-N-[l-(Q,6-d1ﬁu¢>roﬂm)'Qtle1Q)']He}@f-ﬂ)‘-i\h}{dio*yeﬂmyl]thlophene-2-
S)43,3 3-trisiﬂfdn&nﬁdb-| - (hydroxynet hyl )-2
(t Xl Lo? -®met-dieiohI(HFARD-}.thirdpine hiomPl-Snbthythngthdehene3 3ulfonamide
t hil d@hen&6 2 N3 Bt-agtyl-44.4-8 1®roR-methylbutyl]-S-chlorothiophene-2-sulfonamide
trilf18uprd?| - rog¥ M HEARDrF.4-2iflngrg- F-(1 thgdr expre tnfeil letDapy | ) -
ami dl - . .methylbutyl thiophene-2-sulfonamide
% 4-bromo-5-chloro-N-3,3;3-tri fluoro-1-(hydroxymetityl)-2-
R R (triﬂuOrefﬁeﬂl'yl')propyl]tIuophene%sulforiairﬁd'e """"""
- 20- * *|4-bromo-5-chloro-N-f(1S)-3,3,3-trtfluoro-1 yg """"
T iuoremet3ordp VO RAGRE sattobigh ONI C aci d
( 3 RI3FTT1 T T Lidhioer-a fubiy G (X YRk - Ch;idx&xlymétﬁng[ onet ny| pro
pyl) - am de |¢riflugromethylnropyl]thiophene-2-sulfonamide . . . . . . . .
R 72 I 5-bromo- N-[3,3,3-trifluoro-1-(hydroxymethyl)-2- (tnf.luor.omethyl)pmpyl]thwphene 2-
sulfonamide
T 23—} — — 75-tluoro-N-[3,3,3-trifluoro-1- (hydroxymethyl')-2 (frifluoromethyl)propylJthiophene-2-
B Sulfomariida - -ttt n e R
24 3-bromo-N-{(15)-3,3,3-trifludro-1-{hydroxyméthyl)-2~
R —_|(riflueromethybprapyljthiophene-2-sulfonamide - - - « = = - = - o - - .- -
I T 5-fidkdpo- R (pS) B 3G i RbET (o Rehg23- sul-formc—actd
(3.3, 31 t ri f l|@ongerhetin)dopaiyopaéabybulBramide
tri f36u Dr onet Nzhlomﬁﬁ &W}glﬂlamldlydro@@eﬂlyl) 2-(2,2,2-trifluoroethyl)butyl]thiophene-2-
4, B=dibronp-yfgnamide 3_t i f] yoro- (Ldr( hvdtrholﬁ/r;%tzhvl )-2-(tr
; N oXyme -
I U%Zr DITet hytn lﬂﬁooﬁ )bi hlu%gene@%ulfgnamlge -
28 4,5-dichloro-N-[3,3,3-trifluoro-1-(hydroxymethyl)-2-(triflucromethyl)propyl jthiophene-
2-sulfonamide




2-sulfonamid -1 ..1....... 11...... ... 37
wW@2r09m155- chl oro-N-[ 3, 3, 3-trifl uoro-I1-( hydr oxpeeukzon)/e09268
2- (trifluoronethyl)propyl]thi ophene-2-sul fonam de

..... I T ......95........ L R
_ 29. __«N-[(18)3,3 3trifluoro-1-(hydroxymethyl)-2-(trifluoromethyl)propyl Jthiophene-3-
..... sulfonemide, , . . . ... ..l
B0 b 2,5-dichloro-N-[(15)-3,3,3-triflugro-1-(hydroxymethyl)-2- - =~ =~
- - (triﬂu&omeﬁ?l)propyl]thiophﬁe-3-sulfonami'de
31 N-[(1S5)-3,3 ,3-tﬁﬂuoro—l-(hydroxymethyl)-Z-(triﬂuoron:\k)?gtyl)propyl]thiophene-Z-

4~ brgnb-2- 5 fhlner S h 3 Rkt hy droxyreth—
ylh)-2-1(tri fd&me&&mlgiyﬁmﬁ@@%ﬁg}féﬁﬁene’}f)s*z

- s@if3zoham de€thiophene-2-sulfonic acid (3,3,3-trifluore-1-hydroxymethyl-2-trifluoromethyl-propyl)-

N amide, . . ... ..... e T

34| . - |thiophene-3:sulfonic acid (3,3,3-trifluoro-1-hydroxymethyl-2-trifluoromethyl-propyl)-
~  |amide

35 {— 2,5-dichloro-thiophene-3-sulforuc acid (3,3,3-trifluoro-1-hydroxymethyl-2-

— 1 " —" ‘ltrifhiotomethyl-prepyl)-amide

20
=362 1 1 - ¢ : l4,5-dibromo-N-{3;3; 3 ttiflyoros1:(hydroxymetiyl)-2-(triffuoromethyl)propyl jthiophene-
benzo[ b] t hi ¢phigRgmds SUl foni ¢ acid yDpropyl]thiop

( 3 B73+TT1 T Tj1ieabtb-3-chlibyoN- B3R Brtubi 1T {idiokymEthyi o OVET Ny T~
pr opyl ) - am_d@iflugromethylpropyljthiophene-2-sulfonamide

138 ... .. 4-bromo-2,5-dichloro-N-[3,3,3-trifluoro-1-(hydroxymethyl)-2- . . . .. ...
_ (trifluoromethyl)propyl]thiophene-3-sulfonamide —
" 1739 1+ " — ibenzo[b]thiophene-2-sulfonic acid (3,3,3-trifluoro-1-hydroxymethyl-2-triflucromethyi-

= propyD)-amide -

| 40" 1 3.8,4.2 *|3-chloro~(3,3,3-trifluoro-1-hydroxymethyl-propyl)-thiephene-2-sulfonamide *
C o4l E2 O 18 ehibroav-[(18)-3,3,3-trifluoro-1-[(1R)-1-hydrox etkfyl]—Z- i
5- ¢hl of o- ( 3,|@ifiBorbrhdith by 1 Pnibpnshy Osaxa®tE Ny - propyl ) -t hi o

PheNg ¥ meidhdc IFAPPHGI Compounds tested at 20" pig/mL.

| 5-referance- Whil¢ 18)in@ntqrdaas bednl desarived with t6Rredoehy d pertiyaary

1] - . _ . . .
Y P PRy bV LA PP B ARl onn e begmde withou
f ol dephrtiag GasehofpikRPlthe iﬁildntigm nfaeh ﬁdﬂiﬁc&ﬁdlﬁ fdreﬁhteﬂ&bd to fall
g/.L.,.. Al publication ited in this specification are
i nc%’fﬂﬁﬂiﬂ‘é?tsg@ar?é Wp‘fﬁ%‘egi’lélf“@r ence. Wile the invention -
has been described with reference to a particularly 5
preferred enbodinent, it will be appreciated that
nodi fi cations can be made w thout departing fromthe
spirit of the invention. Such nodifications are
intended to fall wthin the scope of the appended
clainms. WO 2004/ 092155 PCT/ US2004/ 009268 96 What is
claimed is: 1. A conpound of Formula (1), or
pharmaceutically acceptable salt thereof, wherein
Formula (I) has the structure: Il Z RS ~SNHWII T
X~ OR4A R3 (1) wherein:



T is selected fromthe group consisting of CHO COR8,
and C(OH)RLR2; Rl and R2 are independently sel ected
WO e@a094185 gr oup consi sting of hydrogen, | owerP@l/ky1004/009268

substituted | ower al kyl, CF3, al kenyl, substituted

al kenyl , al kynyl, and substitgted al kynyl; R3 is

sel ected fromthe group consisting of hydrogen, |ower

al kyl and substituted lower alkyl; R4 is selected

f r ohatheclgmedps: consi sti ng of (CF3) nal kyl

(CF3) n(substitutedal kyl ), (CF3)nal kyl phenyl,

(CF3) nal kyl (substitutedphenyl), and (F)ncycl oal kyl;

n 1 3; 1R5 i & ®elpeutdd Formatn (Iyer phatipcatiodlysictapeabRisalt
ene fused to Y when Y=C,

o e R 8RR R B SR en Y=C, W Y and Z
are i ndependent |y selech@d fronmdt he group consi sting
of C CR6 and Nwith't é\DTpVI o that at |east one of
Wor Y or Z nustpgh R6 i lse ect d fromthe group
consi sting of hdeogen haI en al , and
substituted | ower alkyl x Mlected romthe group
consisting of 0, S, S02, and NR7?; R7 i/s Sel ected from
the group consisting of hydrogen, |oWkr dRkyl,
substituted |ower alkyl, benzyl, substituted benzyl,
phenyl, and substituted phenyIﬁDand WO 2004/ 092155
PCHHi2904/ 009268 97 R3 is selected fromthe group

consisting of |ower alkyl, CF3, phenyl, and
subst i t Jtieerlestrdriyam theeroupshasisting e fiEHOa CORs and EYOHIRR;

It, h
2ot TR e aid LRLERbm i o U s,
corpuarkyh @ebﬂtlmtqf@ower adlydi Gz 2glkenlyl nsebsntuﬁﬁ dlenylhlbyriyhend

br Qi ﬁ; uorine. 4. The conpound according to
any o Q@B& to 3, wherein R and R2 are each

hydr ogeﬂis lﬂele?ﬂhé froortpogrodp emsibrint sfhythoge Yovak alklBinds 1

to A IS C and ZisCR6. 6. The conmpound
acé@?%Mﬂg gaﬁﬁg of claine 1 to 4, wherein Xis S, and

W Y anmﬁ saleeted ﬁdanhmglenp bonsismigestt(er;)fatign C or  CR6,

pr Q&f’(ﬁ btsth[aEedﬁPyel) ?EF;‘V alkylp?lenyl %C%S)na(ﬁcyl(substltutedphenyl) and
(F)ucycloalkyl;
n=1-3;

Rs is selected from the group consisting of hydrogen, halogen, CFs, diene
fused to Y when Y=C, and substituted diene fused to Y when Y=C;

W, Y and Z are independently selected from the group consisting of C, CR¢
and N with the proviso that at least one of W or Y or Z must be C;

Ry is selected from the group consisting of hydrogen, halogen, lower alkyl,
and substituted lower alkyl;

X is selected from the group consisting of O, S, SO,, and NR;
Rz is selected from the group consisting of hydrogen, lower alkyl, substituted
lower alkyl, benzyl, substituted benzyl, phenyl, and substituted phenyl; and



7. The conpound according to any of clains 1 to 6,
wherein R4 is selected fromthe group consisting of
w@ al3dpediemer al kyl , (CF3) n(substitut edl ower al kyPQT/US2004/009268
(CF3) nl ower al kyl phenyl, and
(CF3) nl ower al kyl (substitutedphenyl) of S stereo
chem stry. 8. The conpound according to claiml,
wherein Xis S, Wis C Yis CH Zis CH R5 s
chl or i n&Rs ifRekldcted Be3CHE ErdGhidonsKRBing & loamidal B2, GF;epleagihand
hyd which has I'S, 2R stereochem stry. 9. The
coﬁ%gﬁﬁue% %%’%ing to claiml, wherein Xis S, Wis C
Y i & aG@HarmaZeut®alGHccétiatilSsatthhyalidt6) @r piddrughdéo3CHCF3, R3,
Rl and R2 are each hydrogen, which has 1S stereo
chemi stry. WO 2004/ 092155 PCT/ US2004/ 009268 98 10.
The conpound Tae eatfisbuRg adcOrdidgdto Maim 1MRdr6th R; WHafoghh and
X is NR7 11. The conpound according to claim 1,
wherein the conmpound is selected fromthe group
consi sti3ng offh&céhpRh®adboldi i in Rs i i i
OR)-4. 4, Atrifl cihoand ( hyddrl%%r?gtlmh% Yhegein Rs is chiorine, bromine,
neﬂﬁﬁh@ﬁ?%l]thiophene-2-su|fonanide; 5- Chl oro- N-[ (1S,
2R)-2-ethyl-4,4,4-trifluoro-
(hydr oxymet hyl ) butyl ]t hi ophene- 2- sul f onam de;
5' - Chl offo- N ﬁ(w eymppryd 2ccerding to ady df claits il ¢ Bovherdin Rland R,
hy ut yl ]t hi ophene-2' - sul f onam de;
5'9%§%%§g§%#% ,3,3-trifluoro-2-(trifluoronethyl)-1-
hydr oxynet hyl ) propyl ] t hi ophene-2' - sul f onam de;

5' - Chl or:0- N- 3. 3-trifluora-2-(trifluoromethyl)-1-
(hydr ox;?fret hy[}-ﬁ? f)orrrcl)pﬁyﬁﬁ ?%P%ﬂ@é"@%ﬁ gﬁ%flri%h??e“z Wi € and
5- hisdiRe- N-[ (1R, 2S)-2-ethyl-4,4,4-trifluoro-1-

(hydr oxymet hyl ) but yl ] t hi ophene- 2-sul f onam de;
5-Chloro-N-[4,4,4-trifl uoro-

- (hydr oxynet iryé ddumtioyihd hdebRIRRED @nyof i @ BeUlivilRrein X is S, and

5-Chlgro-N-f (IS, )
2R) " 4‘?@{“&-%?? ‘%F‘%PGP‘FPFIY pelectgyd.fiom  or GRy-girpNjded-that one of W, Y or
methyldut yl }t hi ophene- 2-sul f onam de; 5-Chl oro-N-{(1S,
2R)-4,4,4-trifluoro-I-[(1R)-1-hydroxyethyl]-2- nethy

| butyl }thiophene-2-sul fonam de; 5-Chloro-N[(1S,

29) - 4, 4.74- trirh URhRuhd ARY Y o idime1 to 6, wherein Ry is
selected from the group consisting of (CFs),loweralkyl, (CF3)n(substitutedloweralkyl),
(CFs),loweralkylphenyl, and (CF s)nloweralkyl(substitutedphenyl) of S-

stereochemistry.

8. The compound according to claim 1, wherein X is S, Wis C, Y is CH,
Z is CH, Rs is chlorine, R4 is CF3CH,CHCH3, Rs, R; and R, are each hydrogen,
which has 18, 2R stereochemistry.

9. The compound according to claim 1, wherein X is S, W is C, Y is CH,
Z is CH, Rs is chlorine, Ry is CFsCHCF;, R3 R, and R, are each hydrogen, which has

1S stereochemistry.



nmet hyl butyl] thio phene-2-sul fonam de; (2S,
3S) - 2- (5- Chl or o- 3- net hyl benzo[ b] t hi ophene- 2-sul f onyl ) -

W@riodo9F55, 5- trifluo ro-3 -ethyl-pentan- | - oPCT/[28904/009268
3R)-2-(5-Chl oro-1, 3-di nmet hyl - | H pyrazol e-4-sul fonyl )-a
m do-5,5,5- trifluo ro-3 -pheny |-pentan- | -ol;
5-Chl oro- N[

1- (4, 4-di fluorocycl ohexyl) - 2- hydr oxyet hyl ] t hi ophene- 2-
sul f onantiOde; The Chinprund AkdotdifStoGlaiinfl] wherahiVe yclN @nd X is NR;
[3.1.0] hex-3-yl)-2-

hydr oxyet hyl ] t hi ophene- 2- sul f onam de; WO 2004/ 092155

PCT / US2004/ 0042 fﬁi&mpcﬁﬁd ?ecfﬁfdnﬁg‘ 1|ﬁ-cg&nb a J.vr:heler%m theI c]omt}])oundhls selected
4-trif.l uor -fornyl -2-nmet hyl butyl ]t hi ophene
Zﬁ%ﬁ?ﬁ% WEsSHZ O, S 2R) - |
- Acet yl 54C141014)-N1[(1fs| m@)r DA, HTHm&yilt(HydtbﬂynEm@?Lzﬂ ot hi ophe
ne- 2- SlH @?‘P oro-N- [ (I ,
4- t PSRy By Wklﬂneh?y%}%l%wm dg; - et hyl et hyl )2-

met hyl bust@hiprotifas ﬁ@)n:!let% 15414 1 9R@Grsle.
4 Brorm 5- chlioor(gg P Ytrl uor(g I-(hydroxymet hyl ) -

PY‘FPW%W&WE‘{YHW‘)F&F%%‘}I Otnmntﬂﬁhene - sul f onani de;
+ o 0D SSCHYONrNS b2 hE 4 B4-tridobd-{ T 0 |

(hydr oxynet hyl

(t rthiT%?tbﬂ&Um} ﬂ)“p?@pgrfz] sutfoophideie- 2- sul f onami de;

5- Chl or

211 or o, IR N3 3 ifuoro- 2 iflugromethy ol oy o

(t rhﬂtmmeﬂmbhyﬁ)%hmphd@-ﬂhsxdfohemmlez sul f onami de;

5- Bronmo uor hyl ) - 2-

(trifluor orre??}ﬁ gép%%& uffon gBﬂé?{émﬁtgg I'fnam de; 5

- FI(hyxirommd’bhyl):pr@yl]th,lopﬁenet-f+sf1]fmhﬁdel (hy droxynet hy

[)-2 (tr. A [,uar. h hene- 2- sul f onam de;

5) Br oEm I\éltlf P I%)Tag %é%ff’tgﬁf‘{ %J%) °r°' thydr oxynet hyl ) - 2-

é t Irz(lhidrw@rnmnf@ﬂ)bwyl]ﬂﬁqm%e}% E\klﬂﬁbhﬁfd@ I2 SEI g onam dte -2
uor rifluoro-I-(hydroxyme -

(t rifl u?? @ﬂé‘%’g&a ﬁﬁdﬁ@ Yorehr(Byshiesyaethy QWBW@@-QI

5- Ghlfeaaridd; [ 4, 4, 4 trifluoro-|

- (hydr oxynet hyl) &@ZZtrlfluoro
et hyl ) bat§Heem 6&% ~h4 durifententi68)- 1shydraxpetbylN{ (1

S) theuytodty thidphtRL Rsdifohde.oxymet hyl ) - 2- (2, 2, 2-

5-Chloro-N-{(18, 2R)-4,4,4-trifluoro-1-[(1R)-1-hydroxyethyl] -2~
methylbutyl } thiophene-2-sulfonamide;

5-Chloro-N-[(1S, 25)-4,4,4-trifluoro-1-(hydroxymethyl)-2-
methylbutyl]thiophene-2-sulfonamide;

(28, 3S)-Z-(S-Chloro-3-methylbenzo[b]thiophene—2-sulfony1)-amido-5,5,5-
trifluoro-3-ethyl-pentan-1-ol;

(28, 3R)-2-(5-Chloro-1,3-dimethyl-1H—pyrazo1e-4-sulfony1)-amido-5,5,5-
trifluoro-3-phenyl-pentan-1-ol;

S—Chloro-N-[1-(4,4-diﬂuorocyclohexy1)-2-hydroxyethy1]thiophene-2-
sulfonamide;

5-Chloro-N-[1-(6,6-difluorobicyclo[3.1.0]hex-3-yl)-2-
hydroxyethyl]thiophene-2-sulfonamide;



I ophene- 2-sul f onam de;
| uoro- | -(hydroxynethyl)-2

h
4,5-Di chloro-N-[3, 3, 3- f
hi ophene- 2- sul f onam BET/US2004/009268
[ -
h

W@ eooed16% onet hyl ) pr op
N[(1 S)-3,3,3-Trifluor
(trifluoromethyl)propyl
2,5-Dichloro-N-[(1
S)-3,3,3-trifluoro-1-(hydroxynethyl)-2-

(t r i fl uoﬁ*@lnﬂetqawﬂsczmw 4. 4-+rifophe héorBy b 2nfetndiitg fhiophene-2-
?f .3, 3-Trifluoro-1I-(hydroxymethyl)-2
(t ri Puor orfet hyl ) propyl ] t hi ophene- 2- sul f onam de; WO
2004/ 09256 SRR U%QﬂMMO@ﬁﬂlﬁ&o-ZLﬂﬁthﬁlbﬁty[}5lbﬁ1@1roﬂnd}$hﬁn{e12-
3-trifluoro- |-(hydroxynethyl)-2-
(t rlu% PRV 8%et hyl ) pr opyl ] t hi ophene- 2- sul f onami de;

Thi opherﬁeCIileﬁ)uNf[(llS‘ol,ZR)al‘;‘A 4hrifluoro-1-(1-hydroxy-1-methylethyl)2-

3 uo r oxymet hyl - 2-
trltf’?tﬁ‘gi"bm{hﬁlp fﬂ'yfl de;  Thi ophene- 3-sul foni c

aci d (3,43BBmior3- Eﬁlmm{i 3 B%ﬂﬂlﬁ%b’ MRhf ¥ bxyRiethyl)-2-
praopyl)-am de;

trlfl oromst | -
U UOFATRR . %FHWHH%‘?P@S@ -Lelfogemideaci d
(3 3 3- Liokidos- Ehld)roh\y 19)( gg ﬂﬂhoré?dh%dro%mﬁ\}}yl)[%

trifluoronmethyl-pro

3, Jirthyorqnaeshy rqpyl](mqpéap@@rwéfongm)ie,z-
(t A L SR L R S T L

- Bronp | or o- \-

( r(ym{@;@ymmrc)pyﬁthlophene 2—sulfonamlde
b By oo S KB OR bl BPRSRER AR o1 4
| i ((h}fhlpuowfd]p;dp)fl]ﬂnopheIrei-Z,-i;lihfohmgﬁé,EyI ) pr opy |2 ] B
t hi oph . de: n t hi ene-2-s oni c
R e e e
(: r(tr]{flluumnmmmdp}/mhmw&ﬁe-:amudsmae .Chloro -(3, 3, 3
-triflu

- hydr oxgxr%f’ﬂ’;‘)rN'é@ébWP -iflpgp dhedroxsangtdnmi de;  and
g @Iifk#bfbnﬁﬂ{yﬂ)};ro% l‘]‘_@ﬂ(%he& A&dibhage-1 -[ (1
(% rifl ﬁgrﬁg‘ﬂ%f’#‘{/t/()l%)(%Eywﬂlﬂ‘?ﬂf‘?réﬂ@f%o@n@mﬁ)o%am de; or a

ph frﬂﬁgﬁ)@ﬁet } R0 hydrate, or prodrug
thgr eof . h?Osf)ylr?@lﬁ)%OUnd %(l:f?or |derig to claim1, which

is 5- chﬁtﬁhéormf (4%¥ ir(lﬂnmo A-(hytdr axfy methy B-2-(2,2,2-
(Hﬂ{@ﬁ&&é{ﬁgﬁf} %h]%}ugphgge 25 @tdubnfdsuor oet hyl) butyl )]t hi oph

ene-
5 Chloro-N [(IS) -(4,4,4-trifluoro-1-(hydroxymethyl)-2-(2,2,2-
trifluoroethyl)butyl)]thiophene-2-sulfonamide;

trifluoro ethyl) bu tyI) t
tri
yl]t

(hydr oxymet hyl ) - 2-
I ophene- 3- sul f onam de;

]
r
]
0O-
]t

4,5-Dichloro-N-{3,3,3-trifluoro-1-(hydroxymethyl)-2-
(trifluoromethyl)propyl]thiophene-2-sulfonamide;
N-[(18)-3,3,3-Trifluoro-1-(hydroxymethyl)-2-
(trifluoromethyl)propyl]thiophene-3-sulfonamide;
2,5-Dichloro-N-[(1S)—3,3,3-trifluoro-1-(hydroxymethyl)—2-
(trifluoromethyl)propyl]thiophene-3-sulfonamide;
N-[(18)-3,3,3-Trifluoro-1-(hydroxymethyl)-2-
(trifluoromethy)propyl]thiophene-2-sulfonamide;



or a pharmaceutically acceptable salt, hydrate, or

prodrug thereof. 13. The conpound according to claim
wazooeriein X is 0, and W Y and Z are indepePdBEns$1094/009268

selected from C and CR6, provided that one of W Y or

Zis C. 14. The conpound accofgi ng to cl ai m 13,

wherein R5 is halogen, R4 is selected fromthe group

consi sting of (CF3)nloweral kyl, (CF3)"

(subst i t43-BeihbeNa](k§)3,3.3- W66 4/(BR2GYmethy])-2-

PCT/ L 10 3).pl ower al kyl phenyl ,
(et AR LT S BReRGeS o
S- st er e Gthivephisd-2-yylfonared R 3 BBaund RRer ekt drdty mbhy1-The
co und acprdi to claim1, wherein Tis é(()—l)Rle,
R1, ﬁﬂ?mm ﬁ‘ﬁ '?@p‘{;\%@‘nﬁe’ and R4 is (F)ncycl oal kyl . 16.
(T:?e cgl nri?bwpﬂRz' emmﬂﬂintbgagtd%glsa&iﬂh&o-l Eﬁéyﬁleilyi-é-

, are H, an i's
(ng%lﬁ%rPWﬁh?%ﬁr?%)rﬁ@%gbnpound according to claim i,

wher ei n 2B-DhicréhiBpRae-3REIbSc aGIiB. 3 Ririflsordh -1idrdl 2-
and . i s (CF3)nal %I . 18. The corrpo’un%l aécorhglarr?gﬁ{l%hym

4 |
cl dftparomgihel-appyDraindecHo, R3 is H, and R4 is
CF3) nalgksyb; NI nd i to claim1,
\(Nher 2_3' n 42I'5yi lsbréé(go N @%&%@%@8@%@@%% H, and R4
i s (eyoesthydiorapy ihignhenecheudfosamide; 20. The conpound

di - N redn T.i is H, d
Ri i GO G NP LB LS 7 ™"

corfpBlyepmetiydipdiny Y thicpheresd-snlfonamider ein T is C(OR8, R3
iIs H R4 nis CH HZ( of ~S-stereochem stry, and

RS is C@ﬂo@%@@éé&ﬁ%ﬁ%g‘%&gwﬁr zaff”évfmtﬁ}rl}%,
wheirgluaromeitly G dpiyl] RidRBeneRAsulfBRamidnd R3 are H, and R4

[ : - j : .. Th

o TR o ST el SRS
andtrBomneth]) peopsil) Rhides CH( CH3) CH2CF3 of S-stereo

chem stry., . 24. e .conpound according to claim1,

wher ei n 5=Icql%r°é?égj tﬁﬁp&g-1%3@%{Ogym@hg{-prpgylgﬂgom@eaz-@ulfqpamide;
andn®4 is CH(CF3)2 of S-stereo chemstry. WO

2004/ 09 PCT/ US2004/ 009268 102 25. The conpound
accor di ﬁﬁ%oggﬁ'@ﬁﬂh@%@'ﬁ'[@mé-@@nyﬂhﬁ},z- Rl, R2

anQtriﬁ%oﬁhﬁmw)pﬁ{wl]ﬁfoph%e(z_@ulfg@f%%aI kyl. 26. The

conpound according to claim rein the
ph&¥ ﬁﬁ%%gglnge@gpqlgy acceptable salt, hydrate, or prodrug thereof,

12, The compound according to claim 1, which is 5-chloro-N-[(18)-(4,4,4-
triﬂuoro-1-(hydroxymethyl)-z-(2,2,2-triﬂuoroethyl)butyl)]thiophene-z-sulfonamide;
or a pharmaceutically acceptable salt, hydrate, or prodrug thereof.

13. The compound according to claim 1, wherein X is O,and W, Y and Z
are independently selected from C and CRg, provided that one of W,YorZisC.

14. The compound according to claim 13, wherein Rs is halogen, R, is

selected from the group consisting of (CFs)nloweralkyl, (CFs)q(substitutedloweralkyl),



acceptable salt is selected fromthe group consisting
of salts of organic acids, salts of inorganic acids,

w@ a00#m91f5 bases, and mi xtures reof. 27. The cop@DUSIH04/009268
according to claim 26, wherein the salts of organic
and inorganic acids are sel egcgied fromthe group
consisting of acetic acid, lactic acid, citric acid,
tartaric acid, succinic acid, fumaric acid, maleic
aci ¢F:harenikylnbeind, (Gradildekriatkyl(subbtititedptehyd) 8€3-gtereochemistry,

hy%gq@lylrﬁg@%}ﬁl}@ydr obrom c acid, phosphoric acid,
nitricacid, “sulfuric acid, nethanesul fonic acid,

t ol uenesul fonic acid, and m xtures thereof. 28. The
compound cacc ing to.claim26, wherein the salts of
bases aﬂg' sé eg?ng%ouflg 8%(’{‘#‘?@ tﬁr"]&%?c‘@?%?@fri 1h§(QFDRIR,, Ry, Ry,
s odind Rs hged,awil @& is (F) tyvloakynydr oxi de and pot assi um

hydr oxi de, and m xtures thereof. 29. A pharnaceuti cal
conposition conprising a conpound according to any of

clainms 16t0 2Re oanPHEidRlcQ8 blaAh ;d

carrigr. gg. APEE%}naceuticgl conp%??%?%ﬁ%é%e($?%$%@R&Ib’
pr&ﬁ? OR &rd 5 Fgﬂéﬂ9¢ of the conpounds of clains 1
to 28 and a physiologically conpatible carrier. 31. A
met hod ?; inhibiting beta anyloid production in a

subj ect -sai 4he spetneaed aseerding 4o dlgim hevhetamT af C(OH)RR,, Ry is
delGH4eR) UL, R; SOTPH - raing to any of clains 1 to
28,}%r % phaﬁnaceu??ggﬁﬁﬁ%#@g@ition according to claim
29 or 30. 32. The nethod according to claim 31,

wher ei nygai dy | livered aorally, b .
inngc_:ti on or }g{; i tnia ac?cgﬁggé%amﬁl hé’@ﬁf?b“%fs Qﬁ@a&i f§ and
di fedEFgedllodt ed from the group consisting of

Al zhei ner' s Di sease, anyloid angi opat hy, cerebral
anyl oi d angi opat hy, system c WO 2004/ 092155

PCT/ US2004/ 008268 potrihicesniting tokinsl, whelego isétf&btflgﬁllzz, Ry, R,

ceglﬁpﬁ noy & ha i | oi dosi s of the
type, 36;%%0 %dlr%ﬁls g@é’yc rtigreochgmisy.cogni ti ve

i npai rment (MCl) and Down's syndrone, in a subject,
sai d nethod omgrisi g the step of admi nistering a
conpound” accordPHgowd acegidingto daimi lywhareindl B&H@R3ds H, and
CORPBUH(COR)GILLT! 8f NetefebchehflAN 29 or 30 to said

subject in an anmount sufficiéent to alleviate the
synptons or progress of said disease. 34. A

phar macaut i c@k ckinbou I i .cQnt ai ner.. ¢ | sjng_a
phar(gggeuti cal coIr%'pogiqtp(iroc&)ﬁi?1 cccgarn%ﬁhgﬁ?rsmgf ‘5?@%: %ﬁ‘gHR‘*
30t GG CHNCHCRoof Softerge dpmiisimand Ri is GRlyior onet hyl at ed or
fluorinated heterocyclic sulfonam de conmpound, said

met hod conprising the steps of (a) filtering a

di ast er?onerlhe compaund ecoofdigntoatiin 0 ewh&@Ein TSia 'CQ'OH)R%%, Ry, R,

] e t hi.r al t d
PR B BT el o

23.  The compound according to claim 1, wherein T is C(OH)R;R,, Ry, Ry
and R; are H, and R, is CH(CH3)CH,CF; of S-stereochemistry.

24. The compound according to claim 1, wherein T is C(OH)R;R,, R; is
CHs, R; and R; are H, and R, is CH(CF3); of S-stereochemistry.



group attached to at |east one chiral center through

an al kyl group; (b) treating the am noester with
wor®@AIHSI n tol uene to afford N- benzyl am no BETURN4/009268

(c) hydrogenating the N-benzyl am no al cohol with a

catal yst and affording an amiop al cohol; (d)

sul fonylating the am no al cohol of (c) with a

het erocyclic sulfonyl chloride; and (e) crystallizing

t he sul f #nhy| athedoppoehdeccafing ¢ clsio lafwhereth T & QUOH)R|R,YR,, R,

ur i LR r. fluorinated heterocyclic

gul ?%&n%mirgg?conp‘blgx%f%glg?&ilhe nmet hod according to

claim 35, wherein the trifluoronethyl ated

het erocygl i c .sul f onani.de conpound is conpound _
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31. A method of inhibiting beta amyloid production in a subject, said
method comprising the step of delivering a compound according to any of claims 1 to

28, or a pharmaceutical composition according to claim 29 or 30.

32, The method according to claim 31, wherein said compound is delivered

orally, by injection or by inhalation.

33. A method of treating a disease selected from the group consisting of

Alzheimer’s Disease, amyloid angiopathy, cerebral amyloid angiopathy, systemic
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@ sulfonylating the amino alcohol of (c) with a heterocyclic
sulfony! chloride; and

(e) crystallizing the sulfonylated product of (d) to afford to chirally

pure trifluoromethylated or fluorinated heterocyclic sulfonamide compound.

36.  The method according to claim 35, wherein the trifluoromethylated

heterocyclic sulfonamide compound is a compound according to claim 1.

37.  The method according to claim 36, wherein the crystallizing step is

performing using ethyl acetate and hexane.
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38. A method of preparing a trifluoromethylated or fluorinated
heterocyclic sulfonamide compound, said method comprising the steps of

(a) treating a trifluoromethylated or fluorinated aldehyde with a
dehydrating agent and a chiral sulfinamide to form a trifluoromethylated or
fluorinated chiral sulfinamide;

(b)  treating said trifluoromethylated or fluorinated chiral
sulfinimide with a cyanating agent to form a trifluoromethylated or fluorinated
diastereomeric o-amino nitrile;

(©) hydrolyzing said trifluoromethylated or fluorinated
diastereomeric o~-amino nitrile to atrifluoromethylated a-amino acid;

(d reducing said trifluoromethylated or fluorinated o-amino acid
to a trifluoromethylated or fluorinated B-amino alcohol; and

(e) reacting said trifluoromethylated or fluorinated B-amino
alcohol with a heterocyclic sulfonyl chloride to form said trifluoromethylated or

fluorinated heterocyclic sulfonamide.

39.  The method according to claim 38, further comprising:
® extracting said trifluoromethylated or fluorinated heterocyclic

sulfonamide.

40.  The method according to claim 38 or 39, further comprising purifying

said trifluoromethylated or fluorinated heterocyclic sulfonamide.

41.  The method according to claim 40, wherein said trifluoromethylated or

fluorinated heterocyclic sulfonamide is purified using chromatography.

42.  The method according to claim 38, wherein said dehydrating agent is

titanium ethoxide, magnesium, sulfate, or 4A molecular sieves.

43.  The method according to claim 38, wherein said chiral sulfinamide is

S-(+)-toluenesulfinamide or t-butanesulfinamide.
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44.  The method according to claim 38, wherein said Cyanating agent is

ethyl isopropoxy aluminum cyanide.

45.  The method according to claim 38, wherein said dehydrating agent is
titanium ethoxide, said chiral sulfonamide is S-(+)-toluenesulfinamide, and said

cyanating agent is ethyl isopropoxy aluminum cyanide.

46.  Use of the compound of any of claims 1 to 28 or composition of claim

29 or 30, or said acceptable salt thereof, in preparing a medicament.

47.  Use of the compound of any of claims 1 to 28 or composition of claim
29 or 30, in preparing a medicament useful for administration to a mammalian subject

for inhibiting beta amyloid production.

48.  The use according to claim 47, wherein said compound is administered

orally, by injection or by inhalation.

49, Use of the compound of any of claims 1 to 28 or composition of claim
29 or 30, in preparing a medicament for treating a disease selected from the group
consisting of Alzheimer’s Disease, amyloid angiopathy, cerebral amyloid angiopathy,
systemic amyloidosis, hereditary cerebral hemorrhage with amyloidosis of the Dutch
type, inclusion body myositis, mild cognitive impairment (MCI) and Down’s

syndrome.



