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FLUORO- AND TRI FLUOROALKYL- CONTAI NI NG HETEROCYCLIC
SULFONAM DE | NHI Bl TORS OF BETA AMYLO D PRODUCT

DERI VATI VES THEREOF 5 This invention rel ates tmmnmm"“m”m""
fluoro- and trifluoroal kyl -containing heterocycl Cuiso1s9e

sul fonam de i nhibitors of beta anyloid producti on and
derivatives thereof, to processes for their

pr epar at mwowmglmpn@oa@mfﬁi, CONTANINY e TRk GEYRLIC

of treatrrent e |n them I n particul ar,

i nhi bi t S IlTIQKSf@FB At AMYLOIBfPRODUCTION AND
Al zheiner's d| sease T8ERESE | NVENTI ON

Al zhei ner' s Di sease (AD) I's the #Dst comon form of
denmentia (loss of rrermry) in the elderly. The main

a4 hol f d t he b t
o ot r acel it et R Tees & R0 bbb Bl o eiprocyci
t he foilfonarhidp irddhiess ﬁ'lhdta]aﬁaym‘g ptbﬂﬁ&ﬂ@h add\@erivatives thereof, to
intracel | ul 3??};eurof i brillar angl es of aggregated

hyper PRESHH S RGP AP PR Sﬁm ing eI 3R& metheds of
r eveafreiméamphlytigahasl BjarticubRhak hoiteR! v P%l ﬂiwﬂe freatment

not on recede tau pathol ogy but also corre
cogni?’{“%/vléﬁed%‘er”rﬁi‘éas?:urther suggesting a causative role

fog beta anyloid in AD, recent studies have shown
that aggregated beta anyloid is toxic to neurons in

cell culture. 20 BeBd R@W%@Bmﬁﬂm{)sed
mai nly of &%hélﬁﬁeﬂgDﬁgisgg ?thé)ﬁQﬁc x?nﬁmfi‘ B rmlqtéamentla (loss of

produced froma | arger precursor prote

any| omempiye i the elderly. oFhsi mam pERlogigal ldshvas sBADeiridah the brain
act | O&mﬁi@t &f@ﬁtr?creﬁﬁlglaée'ﬁﬁ Rk gndﬁlggprg@%ﬁg@gtfg%éﬁf plaques and

Al though rare, cases eary
atiri moadthy@n@mmﬂumM¢m¢ﬁmﬂm tmgMbehE@Egdt@lad to an

V" PREB0 R Bledad BEfci, BensaFlitn s G BheSietated bta
Fu rt hgn)dmdéevetsem ,btam natohly rpmmdestasyﬂddsleggeb@ QB6 66:8cl 8 with
t hat encodes

extra at _contains the ge
AP o SETRC O AR, e Bt feusaipiiol don i aiadn AD, recent
| nvar stmhés;hademnhdiﬁggragzﬂéd teka drinfl6id isTHORIE S0 RURSHs MEH culture.
be an g for @n‘@?smlons useful in inhibiting
ar nj?e 3 Gy RERtein dcampassd-mainly of Bt 4aming pcid peptides and
ef f ec$ produceidrdth b 1058 pAteR6H R6BH caRl 1@)%&513& protein (APP) by

11111ﬂ111 1111 ML) VLI I JIMVIITI 111111711
e sequential action of the proteases beta and gamma secretase. Although rare, cases

of early onset AD have been attributed 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 invariébly develop AD later in life.
There continues to be a need for compositions useful in inhilﬁting beta

_ _ amyloid production and in the treatment of the effects of conditions associated
30 therewith.
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*@00002* 2 SUMVARY OF THE | NVENTI ON These conpounds
are useful for the treatnent of conditions in which
beta anyloid levels are elevated (e.g., AD, Down's
Syndrone). Systemic adm nistration of these conmpounds
to subjects at risk of, or suffering from these

di seases lowers beta 5 arnyloid protein |levels with
subsequent reduction in the toxic beta anyloid

aggr egat es in t he br gunavBRY!(BE qﬁfq%ﬁﬁt

Advant ageo the trifluaroal k?ﬁE an

fl uoro-con ‘FlF‘HEP(WQ fegre asedylifer th%tllea‘tmer&wf dendgmmp oLwhish beta
Wit hi BrofIB{d e els drb LeRAYEEREAD | f}w}{i

unexpgm%edl y goodebetd:l ‘?)Olﬁ hi )g'dFonr@ S¥tppic agministration
The cofthegieampernds tr snbjeats (at i}lskarf,eoribﬁfferh@rmﬁﬁ, ehds@ Gﬁea@&s lowers beta

I ngre I 0 tion (,Phase 1
rret§ ab?ﬁg d?r@tgfn 1&%&)‘9&‘?&@? FF% c@x&t ign4n S}}?etoxm beta amyloid aggregates
cor r esytbabiiaing of theyequaticksts. Wi t hout the trifluoroal kyl or

e cen: P AP e GOBAA ri een

have- sulfonamide dompduabowithinForaduld %ﬁl hg;%?lé%\r}lcﬂtngrﬁgé ﬁ%%ernlglg)r{pegtedly

hal f-1if d.t h d
to t h%l @E’FPZQ%WB 'ﬁﬁblme The qepwpeunds o formula (1) are
t1of | clarRekiked b}threés'éd Eﬂa&ﬂfy%g%&%ﬁian&pg)hﬁeqr}g&%%htcﬁ apility), as

trlfluoroalk | - and fluoro-containing c oun

f or mufPA[Y )to H’&\F@H%’@ﬁdlflg) egropoundstwithout the ma‘hmmhllg«bbemmjo

as co t hen | uo ted
corrpo%ﬂr?gﬁse @#}tgesr c%sre}‘%ggﬁgi g‘f.1 dtsth‘t’e die eﬁt C5PP b been found

ant i clogaveiacreaseq @letabgbc stkbility aho vierulating &alf-1ifa Bndihiig fenhanced
art c r S ect
vent R coffparkd 13 el B Ufle R T——

updn ﬂ@a@lmgps;f the foll ow ng det ai l ed description of

the i nvent i CRILETTON OF. THE | NVENTI ON
In a first @?p"eg@ AH’%‘EP @(E T dliorprcoptaipungc wPRpRdsthin formula
of Fotlhave b¢an)fpurtde ihavediBicrpisad poteyitai e@hpa‘rartemh@édrﬁgb%ndmg

and t dul beta a d. production in
subj e&@s 531{5% éSoEangrrl&é caﬁlﬁl fCQP’ipﬂ‘ﬁ‘ P’g‘hf inxentin a5e spsicipated to be
di seasseful mdswbxtddsg; tharoprice laft ¢ainpslndd. evel s of beta

loid protein.in the bra The present invention
tfier ef or e %"fﬁﬁ“& g] & inyention ikl be.agmayent © ony\oPskill in the
Rs | | art upon reading of the followmg detailed description of the invention.

DETAILED DESCRIPTION OF THE INVENTION
In a first aspect, the invention discloses compounds of Formula (I), 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):



'
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/1" _ NHX W11 ~ OR4 R3 (1) wherein: Tis

sel ected fromthe group consisting of CHO, COR8, and
C(OH)R1IR2; Rl and R2 are independently selected from
the group consisting of hydrogen, 5 |ower alkyl,
substituted | ower al kyl, CF3, al kenyl, substituted

al kenyl, allcynyl, and substituted al kynyl; R3 is

"selected fromthe group consisting of hydrogen, | ower

al kyl and substituted Io al kyI R4 is selected

fromthe group consisting 3a al kyl, .10

(CF3) n(substit ut edalkyl ( CF3)ja Iphldnyl

( CF3) nal kyl (substi t'ut edphenyl )7 a cycl kyl ;
n=1-3; R5 is selected frog.th up con stl ng of
hydrogen, hal ogen, CF3, dié€he fu@d to en Y=C,
and substituted diene fused to Y when YR K W Y and

Z are independently selected fromthe group conS| sting
of CC CR6 and Nwth the proviso(®hat at |east one of
Wor Yn@ki,Z must be C R6 is selected fromthe group
consi sting of hydrogen, halogen, |ower alkyl, and

substitut €d 1s| seleeted dlokythe gréup SorBRUMLSECHO! CORY, R84 g(mle’

consi stin nd NR7; 20 R7 is selected
fromthe SEF q%&ﬁ%ﬁ“ﬁ?ﬂﬁﬂ%ﬂﬂ&? selordrdoEIm the| gsouprcoasistipg of hydrogen,
subst lowef £dyl, &wmmealldﬂwér, B OTY, alkeRpA0OSIb (Z]a)ﬁl}m
phenyl and stituted pﬁ}klgnyw andHR8b|ksMseg%](]e(cte yl, and
from# ﬂ%”?)&n& sting of lower alkyl, CF3, phenyl,

and s UbSthtlkJEeﬁéi:tm"ﬁMlthe gl?)at tietstit %g#%%'ggéns%twr?r alkyland

acceptable salts and/or
25 O‘s‘tbﬁggfédl%’}‘?ﬁ ls, the preferred nmenbers are those

in which R4 i §elec!t %‘%&up c%}i%ikn%gg@)nagﬁ

éf ef&%(shmm (Cripalkyiphreny @Fa\)WESMHUﬁdphenyl) and
(F) NCyglcp@bdtigh, Preferably,

n=1-3;

Rs is selected from the group consisting of hydrogen, halogen, CF;, diene
fused to Y when Y=C, and substituted diene fused to Y when Y=C;
15 W, Y and Z are independently selected from the group consisting of C, CRg
and N with the proviso that at least one of W or Y or Z must be C;

Rs 1s selected from the group consisting of hydrogen, halogen, lower alky],
and substituted lower alkyl;

X is selected from the group consisting of O, S, SO,, and NR7;
20 R is selected from the group consisting of hydrogen, lower alkyl, substituted
lower alkyl, benzyl, substituted benzyl, phenyl, and substituted phenyl; and

Rg 1s 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
(CF;)nalkyl, such as CF3, CF3CH2, CH(CH3)CH2CF3, CH(CHzCF3)2, or CH(CF3)2

Other preferred members include compounds where R, is (F)ncycloalkyl, preferably
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4 (F)2cycloal kyl, nore preferably (F)2cycl ohexane and

bi cycl o[ 3. 1. 0] hexane, and nost preferably

4, 4-di fl uor o- cycl ohexane and

4, 4-di fl uorobicycl o[ 3.1.0J- 3- hexane. In one

enbodinent, T is C(O)RIR2i Rl apd R2 are hydrogen, R3

is hydrogen, R4 is (CF3)2CH, preferably R4 is of
S-stereochem stry, R5 is hal ogen, and WEC, X=S

Y=CH, (ﬁﬁ%ﬂ(ilhmbfé%réfé}aﬁﬂmﬁ%hﬁiﬁgQﬂkpﬂcﬁ‘?o[%_é]}%&iﬁ $ind most

t hi ophepe rlng [ n ‘anot hér enbodi nen
and RBreEFabhhg, o—cxc@ohegaxwad 6gedﬁﬂuomblcy|cb[3 1.0]-3-hexane.

wih the - ounr cbodiBehtrIAAOMRNE, B s F ooy aose

ri ng. R4 i (QFD2H. Ipseferebly R iinefif-sterBoihemisere) BRds hB3geanshdR¥=C, X=S,

e’ 1 o RSP egear i e S AR AR B G 8o %ﬂ%ﬁgphezam

wi th the dnlahothemimbedmienydhie GHO) Roadd R ark OR'RMdrogen, R,

ring...l odiment, T .is Rl )

and 7 CICRRCREE iFHpMiEh T O ek, MrChl 2-CH wih the
( CH2 Giulfpdzinde Rtached fdat-0@ehe ttabshel¥fing. X—S Y=CH, Z=CH

with the sulfonam de attached to C—2 of the thiophene

ring. 15 ITf2dystherem odimenieT SEiS)B, Re Ard Ryarg bydrogen, R is
CLoH) mmgen%@c@stﬂ%(@ﬂ?cﬁtﬁs is é’b% hstg‘I%g @Eﬂ: gséHY=CH

CF3CH2( CH3). CH, R5 is hal ogen,

with ZT(I:I% vathy tb%ﬂléﬁ‘?f@éldaﬁiﬁfbwe@ G-8 o{3he thidphemeerinighi ophene

G5 o RPN o O R, By e

R5 |sh>ﬁla<rg@g, GE#)&?HXR:SS hétlo@ﬂ, anf-WHCYK 8, Y+EH, Z4CH with the
sul fo gﬁ Lttt&h&pgdgpﬁh?thof t he .t hi ophene ring. In

yet a er ennodil nen GHERIR2, R1 and R2
ake hydr odentill Riuriter erhlydiiroge T is MOHskl(RE,)IZCam RQ a}e}@ﬂ{,, R; is

B t ARl 98 BRI SR R, O S—  YoCHFeCH with

poi ntthe)ﬁul&mamdermmhedafo Clef theXhi¥phén&rifiet er ocycl ic ring
to the S ation of th
pr esent Pﬁh\}grﬁ Hé)rr?m %‘\R}?{}te&‘s ﬁé@ﬁ%ﬁ RefdieBa is hydfogen R; is
enboohydmgbn, R4t1h €CF:),08, Ryisaklopet) asti wact Res Sﬁcﬂbﬁtﬁi with the
%q a h%f Q% wever. the ring may be

%ﬁf{ﬁ‘f tQ G2 pltbe Biophenemng. conpounds of t he
i nvent| ON IARYt LCfRfhdemhbodihert T YRORL G
atonﬁg ndlggne of the co gﬁnqgeﬁgﬁﬁbohta%kﬁ%ﬁgéggﬂogm Ry is
nor e tReitg (Fpachelpalkyl, Bo's belpgasy @da\ﬁﬁc,raévs {YrGH, g=GH with the
rise sulfostiMid€atach&iOBRLS ot é&eerlngonfers Wi | e shown
wi t hout respect to stereochem'stry n Fornula (1),
when t he G@ﬁﬁg@ha%at@phrmt plthetW-X-Y-Z-C heterocyclic ring to the SO, group

25  is not a limitation of the present invention. However, in one preferred embodiment

the ring is attach_ed 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 (D), when the compounds of Formula

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



(1) contain one or nore chiral centers, at |east the
chiral center of the (3-amno alcohol 5 is of
S-stereochem stry. Most preferably, the carbon atomto
which N, R3 and R4 are attached is of
S-stereochem stry. Thus, the invegntion includes such
optical isoners and disastereoners; as well as the
racem c and resol ved, enantionerically pure

steredsicf Gmﬁochax%xsmﬁ MostSprétef8ly, the thighie ftoffto Wﬂﬁzh& 30%nd R, are
S Ster%ﬁb%‘f rgg and 5 pharnaceutjcal |y acceptabl

sal ts 'Steé‘??eheﬁ?lg&f ubsthe nsertion insludes snch Optlcal isomers

"al | cyhd dibdsterdoRibrsd 8 PélNadRe f
branched- chai n gat ur at ed %ﬁ‘ﬁ%ﬁ@’éﬁ%érhég‘y'@g%%?agggme

~ havi n§tetRisomers; asivell 25 pther mixdures OﬁiheaRené& stgreoisametspand

ei ght pERmb 0 Si X

car bo n at oc%éltxé’atllg IEEceg{(}g}eh er éh%&at?% %m?%rf’ #"‘gf @\‘%PP al kyl "

refers to Baetamytalkylaisdsdst keraih exrefoh botisstiaiphdtaad bl ched-chain
2t oo e MNHRREhRR R 4Bt Bvinkhre e Geiban atoms, proferably
strai gitto e@ldcdnbdmm&mhndhﬁbﬁ poeficibly ne Wsd\’cirborﬂitoﬁ@aﬁ lused

one ¢ n r bQ ond and twg to ei ght carbon
at ons ﬂerglrg’etlhgfélf}l l}’ v‘f"&\gﬁéﬂo %fb’? 1R st and brapched-chpinysaprated
gl®up alllﬂlaﬂmlﬁ)&lﬁdﬁﬂ)oh @rdix@é/ deu@%n@ tS §1§1 ?&Pé;eﬂaa?ﬁp ®alkenyl” is intended to

b h |
C ;?ggﬁgg‘g? E%t rslirgg}HT @ B%‘éha!‘\/\%k)tl @roxp yth ag lﬂa-ttme carbon-carbon
at oms doubleciont aid tivo 1 %1gh¥‘€h.rl§d?i a?%rﬁs ?ﬁ?&?@r R{(ﬁtg%”ﬁ carrl)og agpms;

terrrs "substituted al tute

" subst3p@Ye cgr%un@mqndecy foesower both srpighi- pmhbrhmh;tﬂ-,chm dlkyl groups

al kyn fr
o Lo Sl e 51 B D O b ey
C]—I NO2,

f DM ﬁWPéOQ’rX@a{POE@Wistl ng of hal ogen, CN
am no, ar & ub t .

subst i t ut Zi;ih hglt%{esr g‘%% %"k%g %&t@ec?gh gt ‘sybstituted alkynyl”
a: EOIXSP fer &0 ykﬂxglkengl;:g@d ﬂklatyégroawéso\rsy gesahﬂ’fé%iﬁalhb @idYd one to three
al ky nd,ar vl t hi es

subot | Poas prerobl BB enfl Sl el o B oo ponsipting of halogen,
al ky! CNaOHeNﬂza armlro fﬂvﬂ dwtwrtcyqroomsugmuhsedulsslﬁa{ted m';@eﬁocychc
abd ac es a.,sta chenj cal noiety

t%r m o&?ﬁﬁfe‘i afl‘chyu %&We?%?tﬁu?gaﬁ r3ligydcagbonyl, alkylcarboxy,
car bodkjtimd amltamlthtoe (hesd M@bstitGentiandy d affRdhed H‘zﬁ& cg.rbon ofan
carbo‘j’]bk %g ?‘%Eh forns,a stable ring.

cycl 03 al\/ ¥t A 8RouR PRYided thakihe attaghment cnmt@tes astable
cycl ochelydal gioietyps have been fused to forma stable

mul ticycli¢ ring, Preferabl y, cycl oal kyl refers to a

ring havi ﬁ'g" e4BBL CY4oallyl2isaised hereir tordssmmiban canbon-had sarieted ring
P2t elialpindtd tiah 3Qabas-BO sub

cycl oal k)%l is used here?ﬁ%@%[e?g}%tsta%{amw j-?" gﬁ’mycbalkyl

gr oupta Jisluge erqups Whers éwo prworzrepiclbaiie] lggmbs have ®een fubed to form a

five saishitieRit sinp" Plefi AR, )(:yélgaql?ﬁ Qos | ting having about 4 to about
9 carbon atoms, and more preferably about 6 carbon atoms,

The term “substituted cycloalkyl” is used herein to refer to a cycloalkyl group
as just described and having ﬁ'orm 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

30



sel ected fromthe group consisting of hydrogen,

hal ogen, CN, OH, NO2, am no, alkyl, substituted

al kyl, al kenyl, substituted al kenyl, al kynyl, al koxy,
aryl oxy, substituted 6 al kyl oxy, al kyl carbonyl,

al kyl car boxy, al kyl am no, substituted al kyl am no,
arylthio, heterocyclic, substit fit ed het erocycl i c,

am noal kyl, and substituted am noal kyl. The term

"aryl ond LN . Aol A . .

ar om0 A ICAoR B L, al el aytaming, arytic
mul t i héteroeyrchigesubstitutedlyterbgsbcl anindalkyk edd subgtitutedramtisoalkyl,

such t hat a}t | gast,.one,part of .the fused pr | i nked )
ings T or TR RER B (e et et do & GRIBRia ramaps ystem, which
gr oupmay be h sifigle ring} orametiple brokriafit tifh fhexd op Makadl to%ether as such that
napht gt)[/ll ., bi pheg}‘_l , anthryl  — fet ahyg)rgona,phtgjv —_—
phenafit'fstPne B3RPt ; d or ipked rpgsioras thecoriygated pipptic system

r ef er $hd gyBdryhpsagclides but@ed Aod Behitbdiol, fikn§D) ﬁaﬂlﬁxyg%henyl, anthryl,

substituents preferably independently selected from
t he gleHatydeenarhthyl; ppngithnyh apgyddane. 10" CN, OH, NO2,

am no, al kyletefmy &ubaitited ﬁryllalrgf@ﬁ% W}f’/‘ 'g{l%il(ggméal’ 15%% one to four

aryl oxy, substituted alkyloxy, a y
al ky| substiusays praferablminiensndentiy selecpedk firo the Preupt ensisting of halogen,

" alh enps e rpcar,b or .
oS} oF N, OF, K03, dftnG TR UABY W RS ARA, aryloxy, subsitted
"subs _alkyluxse dikylcervotiyl; akgcabixy, akylamme, sidi azylthic

© haependentiey e iSRS st i et Thetst 35 o Rerbes orlicleh having two
1|5k h ?umgm;l ondilNi(TllG-llernﬁ\mb ?st'ﬂlﬁfédlgeneﬂ |rd|,<ib‘1|s l,t?( 8 luiaﬁé }av&iéh esldsubstituted with
S ubst PRTD E0 SHoRHRGmS By IeneGdinY exlecied o fangroup consisting of
allk Ox YalogeRUON| OHYUNEY, adhikd)klkyl, SEbélined allSU RS LIbA 1€ bstituted

aryl ox | kyl.oxy, substit te? al kyl oxy,,

al kyl Eé‘i%ﬂﬁtl Ke ﬁb&%ﬂta&eeaﬂsw AHya%k pbstifuted alkynyl, alkoxy,

al ky| eubstaael alker Syl Shsatuted hERH OxNyloxy? Hfﬁéhﬁ:@gdrbﬂcyloxy,

substi f ut eg al kyl am no, Or substituted
car

arylthio
ar y| t RiKylcarbenyhsubsiitgrpd alkylprrbonyl, plky lcatbowy substitmsed alieydcarboxy,
~ Uused hlnymﬂxﬁwﬁi%ﬁaedqﬁqﬁ%m@&yuﬁi@@% flted Ahyifo Ch the
u

substituted diene is 3-chloro-1,3-butadiene which is

fd8ed to Anediens’ apdhesybstititedydiene” RrR usediinthe context nf Ry, an

benz ot ARG whlchHe o enes i pshude 1. 3 .

but adi eny] - ano!wz- t ?g%ﬁ%&@%ﬁ@ﬁ% 1???@19%?%0@%?%@ which i fused to
Howev the thiophieae ring aii R°aind ¥ te filyeta tenzathiophrete. uOthehatitably dfles

di ene 2 WLeaah Yy } fro ng.the = 25
conponchE 12 SRy paE3 GRS ARyl Hoparer,othe
benzyshuitableSebstitutel and mesubytituigd diefes oy \Wertgadsly Relbétbd & among the
0B tg; QEQ en éin one to five substituents

prefgréﬁ‘fy naégﬁ ﬁ%@i’ﬂ?“ﬁ/ selected fromthe group

consi st i ndThefternat sug@tutedinz{Mrefd¥sHo 2 Bty Grod, Kding substituted on
cyclo&%§¥l,naLkenél :PIky yl, al koxy, ‘aryl oxy,

subst PP OrEE R 1© %P tivg sbstifusnts grpferably indppendetiysplected from the
al ky! giup BonsRfifi of halogen, CN, OH, NO,, amino, alkyl, cycloalkyl, alkenyl, alkyny,

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



30 arylthio. The term "heterocyclic" is used herein to
describe a stable 4-'"to 7-nenbered nonocyclic or a
stable multicyclic heterocyclic ring which is
saturated, partially 7 wunsaturated, or unsaturated,
and whi ch includes carbon atons gnd fromone to four
het eroatons preferably independently selected fromthe
group consisting of N, 0, and S atons. The N and S

at omSumi&wrdtéﬁ oK inbafiRfed, IMtEwhieh ﬁl&ﬁﬁéﬁcdal'ﬁbnra{di‘l% ﬁh%m one to four
|nclug any nultlcycllc ring in which any of above

def i nBUCTAYPES BESfETRPIY Hﬁehf‘gléeqﬂy splgetedfrom thaeroup eansistingef N, O, and
The hgLRMAC Tk Nadd §'Eof@haPse 5’:[1&1%@ eﬂﬁ%tete?&%fl c ru1g also includes

het er oat om or carbon atom” provi ere
stru c@rufrlgultlgycéln@mg dvhigh gnyadflaboveStefinedistterogyclic hings is fused to an

greup | tr.a r of.u

o %er | T%ﬁ‘ﬁé%‘gé’f’ ngw&?o%ag}?? )ég {eroaa% 6% Won atom
pyrr opllodldn?/the resuitakazstrhgthrp lsf:D)lemd:yllly stﬁmé aSthdh)Heterocychc groups
pyri a 0xazo i soxazo

or p% uﬁ%(”fm Fyfetrglé'lﬁlquglaﬁ),lme waazmy{!%ﬂxoplperldmyl
benz ofzgpiaply byrrdlﬂluﬁ}& NaddaBoleNyyridyt, @y%&p %Ihi'Myl, pyridazinyl,

t hi anor th{,I n% i I foxhgmy Lsoqw nol i .ny

t et r aff§fd? 3 HOEHPY: binde ybl%‘%’?h’c‘)(k‘bﬁnyl furyl, benzofuranyl,
heo er Bythiey], thiantiBRbIRGY HidtorfholERGIREd, I?s%ﬂumohnyl and

het erocyclic . just defi ned havi ng one to
subst'fefrﬂk@’ﬁf%‘mﬁf’ﬁé%rabl y i ndependently sel ected from

the group peins tdubgit@by had » -
al kyl, substjtuted al kyl % , ;@gg%llo?h#ek(q& Subsf%&%életerocychc
substi

cycl oistdefmedhaving ane te et mbﬂembm indeplehdently selected from

subst i o t itute
ot i cofistH S EralGhetioeN: OB, abitto” Bl itited alion
aﬂ y| encipalkyl, lsybstitutésbeygloalkgltdkerniyl, lsnmiuaém@m BIIL, substituted

glugglt ‘Iatﬁ'% égﬂqoﬂgﬁjﬁﬁﬁhlﬁg& ﬁgom% %rﬁ%l v F%é‘%%% {f)%y éggyiloxy, substituted

ary| t dlkdoxyalky leattioayls sibstguted alkﬁltarbmﬂyedll@ﬂdﬁyﬂoxy,csﬁbstltuted

sﬁggtslgl{(} Fﬁron WLJ’E yugtgtlt ga%?'el%ﬁ‘ oy o?r SBPFt‘FH%d arylthio.

cor r espondWhere bhestermsdisﬁhmmbd alk'{jh’eort“aﬂﬂhtuwd‘ﬁﬂé& hehﬁ” are reclted
e

&d f wh
o7 o i B By R S Sk gy poreaponding base bompound

herein to Theftefm takdxpe isRedHertitDio reREfEhEOR L&
subst t utedgwl 25 The term "aryl thio" |ssgru h’h%Rlsalkylor

her ei FroftHute to the SR group, where Ris aryl or

subst i t ut erheatyh “aryibR 1i€Hs3Y hetk loR | .
herein to refer tacggtﬁye RCO groﬁ%%%gggﬁﬁ)%gﬁug’ﬁ@%re%}smlm

subst TUPRHtEEd aky |

25 The term ¢ arylthio” is used herein to refer to the SR group, where R is aryl or
substituted 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 s alkyl or substituted alkyl.



The term "al kyl carboxy"” is used herein to refer to the
COOR group, where R 30 is al kyl or substituted al kyl .
8 The term "am noal kyl" refers to both secondary and
tertiary am nes wherein the al kyl or substituted al kyl
groups, containing one to eight garbon atons, which
may be either sanme or different and the point of
attachment is on the nitrogen atom The term "hal ogen”

refers to The terff Sackinoality! refdps thittH REsAdary 2 tertiary es, wherein
struc{hurglﬁc;y i nc] udes akx noc clic structure, a brlaglm

cycl o Lt stibstituted, l%‘éﬂ’s CpBtaining qng 49 eightsarbon Iam which may
t he tygethef safety ditardt bt Be P&n%th@tﬁc‘ﬂn%ﬁt is %H%rmrcg%n atom.

The conpounds of the present invention can in

the form ofhedgim Q’al%é‘? rofers tp BrBpRardaceut i cal |y or
physi ol ogifltbh AGpe BlHALE, @&hﬂ% gﬁo %ﬁﬁstrércgtferg gwrfqéed cyclo

salts include, but "are not

sal t SSHMCRIFE, éﬁ‘b@mdccy&mtrumegamless the iyps of ringstaghae Blotierwise
Iactlgpe jric, tartaric, succinic, fumaric, maleic,

mal onic, rmndel ic, mallic, hydrochl oric, hydrobrom C,

phosphori cI‘hercDmpomds sﬂihé prelsmt inveRiddaas Bél{xsfea 4 fhe form of salts

t ol ueps %ﬁéom and @B{ énovvn accept abl e aci ds

and m x % lc solpgicallyacrepipble a°1d5 or bases. These
dicet hanmmmaemt eyl 10 1B TheRIo ARG TR ith c %&Sﬁ&ﬂganw
15 nmeta al kal fne earth netal s, such as

(e.g. 28§ afiSHEr BKH% SYTIC, SiARG SRerinic, (f@nglc rrpbltagaiqmm,
hydr cmniiehc nfﬂid?hyu]‘bélﬂbrﬂ} hy &&Breﬂnfénpgxgi{ sz_h
rmgne5| hlm ( magnesi um hydr o ese’ 8a
pthanes @M@r tolysaprelifpels arg simHarly lnmmltaccnptabtwachls and mixtures
t he fmérebfgfom&%me‘sfﬁclu&@&&ﬁﬁgﬁiﬁ%@@%ﬁnI Ao TN RS SR acati

ro-drug" fornms, which
mgtélﬁgyéal{(altng egw@mg@ts; sush apsodiuyn (erg. \smh(1m Hydroande) potassium

| dr.
22[ ére‘?g SotaRiin B dr6asTBAMATROR,: el BlhBHS or Hanesium e,
Proo‘P%@ﬁSlR@‘hb’él‘OK@d) The 'Ad Hoc" Approach as a

Conpl enmentyyl Resear ch

Revi ews, %&) Hﬁ%%pgﬁ@% &gé} CbTB%‘ﬁ’thE?/ Iy erdion may 1bgde the form of
I n orﬁste&r’gasbalmﬂtandbﬁmr conpionsl SpofdrigT f6ktha which, #hé

t 18s 25 nore desirably, 5-halo

B OPRERASYen AT 858 corfir e SRe oisy v ap gurmendly

thio mrefanechmhlfadnﬂent dﬁspmmmgs drdellEdnsaLs ol B, TOS a'iid(}ecmdweu
chai nTof a Q%‘HSL Lrhus, W th fespect to

For nul'a d(‘l‘%s etvﬁﬁe ﬂﬁ  Approachas @ gramiertient to bighnd Design

has aMedicinal ReseardhrRevigisClo(53238

i's hydr ogﬁrp R4 | S e( CF§ ((jf—?zgf [%-ls%t)de?ggl ﬁmgi g%s (ﬁé@

i s hal oge mpgunds| of Fermuiah@) are thiephemssoléonamides,
ast ache @hoi'@d@n@olﬁfS-MI@t}uophenesulfonarmdes, and most desirably, 5-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; Ry is hydrogen, Ry is (CF3);CH 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 (1) are furansulfonamides.

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



30 thiophene ring. In another enbodi nent, the
conpounds of Fornula (1) are furansul fonam des. Thus,
with respect to Fornmula (1), the conpound of the

i nvention has a structure in 9 which Xis O In one
desirabl e embodi nent, the furansyl fonani des are
characterized by O- branches in the side chain of a
primary al cohol. In yet another enbodi nent, the

CONPOwheth 0fs 0-OmBak Besirable drfBoMeAZ fhk ?uraﬁsmf&%ﬁﬁésda‘?écharactenzed
Thus, with respect to Formula (1), the conpound

st r uc Y Pranghes Weé}ﬁiexh?l@ ofmprimpyiatsohpland Z and Y ar e

C or CRG, aﬂoli}i%r t f .Y

st e i elardolifr BANimEN B8 bortfounBGtFoRRR (§farcbyPlzote

i nvensilfonamisas. anp,rmﬂareenBCf blffommlmg)tﬂlfeconﬁrohndrhm a structure in

il US L 85l nds of .th
pr'lcsesent mve%ﬁ%l&an 25 pr epglr%ecd r@“a‘*’ﬁfﬁ &rovigo Eleast one
wel | kfiYwnZtmusbbeCski |l ed in the art of organic

synt hesi s.Jhe_c nds of t rresent inyention can

be prepar egheﬁ%?rf@ﬁ?ﬂ RO U &ggggp\ﬁggond@p%prepared following the
t oget Beltemss ilhustraydibddeli ¢ met hods known in the

synthetic organic arts or variations of these nethods

15 by one skilled in the art. (See, generally,

Coppr ehensi ve Organic Synt hes'S%nthes@e' ectivity,

Strategy & Efficiency in Mddem Organic Chem stry",

ed., I FI E8f egpounsisiod theresentdryentionean Yo prepired ¢13 number of ways
Con'pr T

React ?Sﬁ?%‘?‘?‘&%gﬁ*%gdﬁ%ﬁ%%ﬁ%f WeanicVesi "HETI RO G of e
Per gaRissenpiaeriion chiebe pepared ustipathy methpdsf desaribed belbhpldgether with

I I
oot ow> et refiof it e SARER: okl Bt e

trQ—

¢ acrgr?g IV%I'EaglOBSf ot2 tgese methods
r dact bypnexkilked in te arti (8ecogenedally, Gobnprelweﬁ.shvet Ovganip By RYRésis,

i ot nat v, St Bifeieny BOEER Gafhic Gpomiawy 50, 1 Homing,

af f or Bengmokms};sNew Yok (19193); Cotnprehensive @i@ﬁﬁ@d’ﬁemt‘!‘ﬁ@ FEhe

pF)\)rZI ?rgrgﬁ‘?sg dF%g ﬁseg%o Xl d t I Bo) ghpngﬁghlﬁpg ergamon Press,

(PCO) Newneormewgmaptefmqaemmﬂs mamee bapge st 1{&@@ ) Qﬁ&%ouﬂmed
%%g i}/@rtln J. Org. Chem, 48: 4155 (1983)] or under
m CoRYi ti ons [ Orura et aI I Og. Chem, 41:957

(1976)] thgrﬁrafxﬁeﬂ{ods)fbfe@m@ﬁw&ﬁﬂayef:@&nah QFM? ipalcohol II
whi ChWﬁg?}ge be reacted with Grltgnar reagents

wher e RROBFE Fiflfony bhalidam Q- basecsuolyeniyicthplamine

3If ;gtr glr‘l’ggbrﬁragrﬁ gpahﬁfil%ﬁl}é (sgk&ﬁ hohtford ciRpoind¥ Sf R I 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 Swem 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).




30 be separated by high performance |iquid
chromat ography (HPLC) (Schene 1). 10 Schene 1 Y-.Z O

/ ull C1 HRz RSiWIlI Y-- OHOHR X~~1izNx O/
11 IIiN3 R TEARS x/~" ol A RR 3 11l PCC or
Dess-Martin when in 111, R1R2HIOOH(}|OHOY~
Rll\/gXY--ZIIR/.J~IANR- / -1 SAN s~ i R5 ~w

Il H x ORg ;BB X/ OR>Rs VIV A second nethod of
preparation invol ves reaction of g@abnar am no acid or
ester I X with the appropriate sulfonyl halide in the
presence of a base such as triethylamne and in a
suitabl e solvent to afford cm:tppun, s of Formula X
(Scheme 2). The 54 nt er nedi @nyl acid X

(Rx=H) can be con Red lbféﬂe/worlfesponq\ ;ilc;}ja R,
al cohol VI*M‘D&%%%H) ul_l_Ll_zi_ng_a,ndar/d th ogy
such as lit al uki num h ;\lde(Lm

cyanuric chi‘ori de/ NaBH4. The 1 ntermedi at @(‘N— scul f&nyl Ry
ester X (Rx=al kyt, Bn) can also be reduced tg the
corresponding primary alcohol VIII (R1=R2=H)

utilizing standard nmet hodol ogy suctPCisor DesédMaMin (Ithen in III, R,=R,=H
Alternatively, the internediate N-sulfonyl estegr X

(Rx=al kyl, Bn) can be converted to the al dehyde IV

wi th DI BALY F| n , the@Hntgrnedi ate N-sulfony aster o

X (Rx=al an b eact%é’lgﬁth 2 TrrZX/aIIIentNS of

G i gnaf ea/c‘fenl to ord Rhe tertig
with R1R2x Alterna*talvek,y, for tertlaf c& ht,

vvlth R1 not equal to R2, the correspondl ng V\él nreb

ani de of the N dul fonyl acid can be preparedIdnd
A second method of preparation involves reaction of an a-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 lithjum
aluminum hydride (LiAIH,), B,H, or cyanuric chloride/NaBH,. The intermediate N-
sulfonyl ester X (Rx=alkyl, Bn) can also be reducéd to the corresponding primary
- alcohol VIII (R;=R,=H) utilizing standard methodology such as LiAlH,,

10 Alternatively, the intermediaté N-sulfonyl ester X (Rx=alkyl, Bn) can be converted to
the aldehyde IV with DIBAL, Finally, the intermediate N-sulfony] ester X (Rx=alkyl,
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.



15 sequentially reacted wwth RIMgX and R2ZMgX. 11
Scheme 2 0 HO Y~z It I---NRs~ /WIIl H XOR4 R3
IV DBAL Rx= alkyl, Bh 0 Y~z 00 _OHOZH HNRS
X TOORx TEA RS /WII ORx R3 X ORy R3 Rx=H or
alkyl, Bn X I X RIMgX (R1=R2 LL4JH4 or for Rx=H, Rx=
al kyl, Bn Rx=H or alkyl, Bn B2ZH6 1YZ 0 HOH Rz Y-z 11
HOHH -- SAN// it ~NRs /WR RS/wll H X ORQR3
XORAIRIIII VIII In a vari asdes20f the second

nmet hod to prepare the primary al cohols, an a- am no o
acid or ester (or N-protected derivative \thzre(ﬁf) I]’VI

is first converted to the corresponding/ iy SVNK‘K
1,2-ami no al cohol VII (using the net ho’doéogywmutl I H

in the 5 previous paragraph), which is sulffsequént!y,
after deprotection (if necessary), reacted w th the

R

appropriate sul fonyl halide (Schene 3) to affor
conmpounds of Fornula WVIII. DiBAL Rx= alkyl, Bn
Y\Z\ l_a
0 [ ——s— o H o
Rs o | Yz ” |
H;N X 0 j 8N
ORx TEA Rs B ORx
- R R, X o K R,
Rx=H or alkyl, Bn X
X _
RMgX (R1=Ri)/ LiAH, | or forRx=H,
Rx=alkyl, Bn Rx=H or alkyl, Bn BHs
o H OH o H OH
y |4 R y—z | | H
/ w4 N j —N
Rs \ Il R, R b, Si H
x” 0 R R, ? x” o0 R R,
m VI

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
VIIIL.



12 Scheme 3 OHO 1. LiAIH4 H for Rx=H or alkyl, Bn H
ORx R4 R3 R4 R3 or for Rx=H VI cyanuric Cl/NaBH4 VI I

or

BZH6 -P= H or protecting group YZ o 2. Deprotect

~S5~,Cd 3. TEARSXwWwWo0o O HOH ~z Il H<: R~ VIII For
preparation of conpounds derived,from unnat ural

a-am no acids containing beta branchl ng in the am no
acid side chain, a nethod of preparation based on the
wor k of Hruby (Tet. Lett. 38: &hahe$138 (1997)) is
outlined in Schene 4. This 5 route entails formation
of the a, n-unsaturated ami de XV of the Evans chiral
auxiliary froman acyl broni de Xl via a Hoper- Emggns

reacti o sequepce, foll qmgQIHby conj ugat e| addi t ifon-Bf
an org cuprate, trappi ng}xg the resul t g e e
ani on Th ormsﬁir rﬁrt%y(%@, gi acengnt
of the I i th azi.g9g_ani on (proVi dedRby
tetramnet hyl g{nénl di ni um h{iﬁ c or sodiumzide to
afford Xvi|I 1OfoII0\/veobrlB¥HJeduct|ontothe 1,2-am no
al cohg&mg&é t sulfonylation to afford| they o)
target compound XVII'I. 13 Scheme 4 ~Br2 DRapisct Er(O_"/Cl
2. PC(ORR3 NO ~ N O-Br 1. 0 3.TEA R N\ AW I
H OH
Y~z ﬁ | H
/< N__§—N
R W H
’ x” ﬂ R{ Ry
il

10

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. Letr. 38: 5135-5138 (1997)) is outlined in Scheme 4. This
route entails formation of the o, 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 XV I,

follqwed by reduction to the 1,2-amino alcohol and subsequent sulfonylation to afford
the target compound XVIII.



LimNPh Ph XIl XIIl Ph n=0 6 (CH CHO CF3(CH2)"
CF3(CH2)n 0 4. CuBr,DM5, 0 ONO! 5. NBS -ON O RoOM
O N Ph Ph Ph XVl XV XIV 6. TMOA or NaN3 CF3(CH2)n

N3 , %&b $Hetaryl 7. LAH 0=1=0 =0 (CH2)nCF3 0 N O --
- HN"/Rp 8. Hetaryl SQ2C HO Ph XVII XVm Wen the
het erocycl e attached to the sulfonam de in the above
al cohols is thiophene, the corresponding sul fone
derivative XX may be obtai nadhdiye £xi dati on of the

t hi ophene conpound XI X with 3-Chl or oper oxybenzoi c acid
(MCPBA) (Scheme 5 5). 14 Scheme 5 H U H MCPBA R5 \

JBARA RBRS \ J ~~ Rt SjBRZb Ra 02 RO),0
Br 2. P(OR)3 )k

I Rl
o a l.Li\N )ok 2__/
e_f

Ph

Ph
Xm
3. CF5(CH,),CHO l
n=0-6

CFy(CHy, CF3(CHy),
W\Rb CF3(CHn

\\\Rb
P I X bIVI f I
4. CuBr,DMS,
)\ 5.NBS o N)KO RyMgX /lk

Ph Ph
Ph
XV1 : XV X1V

' 6. TMGA or NaNj

CF3(CHy), _
N W\Rb Hetaryl
o -
O=S8=
A ruam } O (H2:CFs
0" °N" o w N
8. HetarylSO,Cl
HO
" Ph
XVI XVl

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 5)



XD( XX An alternate preparation of sulfonam des

derived fromunnatural 1,2 am noal cohols utilizes the

Bucherer nodification of the Strecker a-am no acid

synthesis (Schenme 6). In this route, -an al dehyde XXl

Is reacted with cyani de anion 5 a}nd ammoni um car bonat e

to afford the hydantoin XXl |, whi ¢h is hydrol yzed to

the a- amno acid XXIlIl. This compound is then reduced

to XXIV and sulfonylated to affgig.tkhe desired

conpounds of Fornula XXV. Alternatively, the

internediate aging aci XXI'Il can be first

sul f onyl at to] aff{ord R,Whi ch is then reduced twp OH

XXV. The : ﬁ’ﬁ?’ | | MCPRXV or T anl bl Ry

resol V&d t heldeg} S o énant 1 onek, 'n/ngtfpnda Ry

met hodol ogy by one skilfed in the art. Sch§nme & 0 3

HIR4 1. NaCN ( NH#x2C8 R4 2. NaOH R4 O HO HZN Oy} C

) OHl XXM LALHA OH or B R .0 YR4 HO O 4 4.

Het ar yl SQzCL. m”ﬁ&’r‘?ﬁﬁﬁafgﬁ”%@{?&lfwmgqﬁ d-Fe{P&defr(gm uppapurpld,2-

) OCW »yuinoplochold Gtilfzes the Bk heierthélificatlen bMBSISHERBR g-amino acid

1,2-a lsgggb%l?s&nlt@g secondary al cohol series

with RI=H a L3 rfﬁ?f&ﬁ‘ﬂ“? 1XX1 ig regeted with oy anide anion

pr éparand aomotiam dartehate HENFEE thelh I ' '

Scheme_7 stargi romthe al dezgggéd?Wﬁwg%gﬁseWzi%lyfeﬂt°the“'

Sche mg'mﬂo. 30%5)8(@% heHs.compound 1s theni reduced to XXTV-and sulfonylated to
afford the desired compounds of Formula XXV. Altemnatively, the intermediate
amno acid XXIIT can be first sulfonylated to afford XXVI which is then reduced to
XXV. The racemic products XX, XXV or XXVI can be resolved to the desired S

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

Scheme 6

o
XxXI XX11 xXxXm
3. LIAIH, l
OH or BH;
g Ry HO' Re 4. HetarylSO,C1
; 5 . HetarylSO,C HO Ry
FN——Hetary HN—S—Hetary]
: i 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 XXVII), a method of preparation has been

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



%z i HO 1. TMSCF3/CsF Y- z OH Rs~ /WIIlI H 2. F

Rs~ /WII/ Cg3 X R4 R3 x R4 R3 1V XXVII Wen the

het erocycl e attached to the sul fonam de in the above

al cohols is thiophene, the correspondi ng 5-i odo and
5-fluoro-thiophene derivatives npy be obtained by
conversion of the 5-brono-thi ophene derivative XXVIII
(obtained as in 5 Schene 1) to a

5-trial kyltin-thiophene internmsdiegied XXI X whi ch can be
converted to either the 5-iodo-thiophene (XXXI) by
treatment with sodjumiqdide and chloramne T el 4 he

5-fl uoro- phﬁne|anal () COMSER/CsF eat wijt h |t he
SELECTFL ST BN dreh—Chem Cof/ )—cﬁseig

Scher®s8 H”(]—|R4 |1TN Re seR3s &7 SNg2Y Bl 1 1 CFs
- R3sn,J 11 R SOR4RF23 Pd (PPh3)4 s OR4 R3 )Q/ Iy B
rc XXEK NaUChP%r ami ne T CN+ (BF4) 2 N+ F | IX3¥IoH

R2 | JIN OMhepthgheterocygle atgached tgﬂ@smfomanndq in tiR-aboge Podlbls is
R3 10 L.l

pur o Rorhetle e oRLJERURES 1l a5 HERAbIoD ok Akl il may be
a- ani pBaiaed bbscqnyer@gn of the §- brwmsﬂh@ienegden‘f/hm\se XEVHD (:bbtamed as in

ingti .0f ura
o o SRe D K Rl AREAR (eI P X AT b S o
br onoeither She Skipdovthiphitie (Mhby-hmmexﬁlmﬁnsdﬁmﬁﬁdxti@ﬂnd chlorarmne

or ot onal 13 ot RlcipeR{blok [0k o estonPr S EEB Tk uore

reagent (Aldnch Chem Co.) (Scheme 8).

Scheme 8
O H OH OH
n " I_{ "
/ : 5 o (R3Sn)z [\ S /N
B R, —————
r s) LY R, | Pd@EPh), R R
XXV Nal/Chloramine T —c XXIX
N+ (BF)? l
e
ﬁ | F o Iil OH
S/N>(< [ L .
l (I)l R{ F ) | R,
S fo) R4 R;
10 xa . XXX

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 a,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 XoOXVI . Am. Chem. Soc.



XXXV, which is then converted to the corresponding

enol ate and electrophilically amnated with trisyl

azide to afford the key internediate X3Vl (J. Am

Chem Soc. 16 109: 6881-6883 (1987)). The azide

intermedi ate XXXVI is then hydroL zed to the a- azido

acid XXXVII and reduced to the chirally pure a-am no

acid XXXVIl1l which can be converted to the

corr emmsdspesd} $0H75)0MHé aztdedn h@@aﬁ"

previ ou(g) y. descr(l 7??oabove %mat@ %th?gﬂggdsto the -
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Finally, chirally pure a-amino acids XLI, one of the possible synthetic
10  precursors of chiral N-sulfonyl 2-amino alcohols XLIM, can also be prepared utilizing
asymmetric variants of the Strecker o-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 (D is outlined in Schemes
12 and 13. Scheme 12 outlines procedures described in the literature for formation of
a suitable aminoester XL VII [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 recognize that, depending upon the desired
aminoester, one can readily select another triﬂuororheﬂlyl aldehyde in step 3
depending upon the substituents selected for Re 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 R3- 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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In Scheme 13, the aminoester XLVIN is filtered; it 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 1. 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 sﬁitable agent, e.g..

10 TMSClamine base) and a desired heterocyclic sulfonylchloride. The reaction is
quenched to remove the silyl ether group (e.g., with aqueous HCV/THF) and filtered
(e.g., using an SiO, 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-,
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 cyclpalkyl group. As defined herein, the alkyl group may link one or more

trifluoroalky] 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

15  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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resp (lg ctively ,EX usl ﬁg“?‘é il oq%lgg of §gll in e art. Alternatively, the
trifluoromethylated or fluorinated diastereomeric a-amino nitrile can be hydrolyzed to

a trifluoromethylated or fluorinated a-amino acid, respectively, using techniques and
agents known to those of skill in the art. The trifluoromethylated or fluorinated g-
amino acid can then be reduced to a trifluoromethylated or fluorinated B-amino

20 alcohol, respectively, using techniques and agents known to those of skill in the art,
The trifluoromethylated or fluorinated p-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 invehtion relates to a method of preparing a

trifluoromethylated or fluorinated heterocyclic sulfonamide compound, the method
including the steps of:
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(d)  reducing said trifluoromethylated or fluorinated a-amino acid
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25 (e) reacting said trifluoromethylated or fluorinated B-amino
alcohol with a heterocyclic sulfonyl chloride to form said trifuoromethylated 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
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phar maceutical carriers that are physiologically

conpati ble. Optionally, one or nore of the conpounds

of the 30 invention nmay be m xed with other active

agents. Suitable physiologicallysconpatible carriers

may be readily selected by one of skill in the art.
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30 Liquid pharmaceutical compositions that are sterile solutions or suspensions

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



pharmaceuti cal conpositions may be included in the
conpositions of the invention. Such conponents
include, e.g., sweeteners or other flavoring agents,
coloring agents, preservatives, and anti oxi dants,
e.g., vitamn E, ascorbic acid, BHT and BHA. 30 Liquid:
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or suspensions can be utilized by, for exanple,
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about 1 pg/kg to about 10 g/kg. However, because compounds of the invention have
30  mproved bioactivity as compared to similar compounds lacking the trifluoroalkyl 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
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I n anot her aspect, the invention provides a
phar maceutical kit for delivery of a product.
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was washed with saturated aqueous NaHCO, (25 mL) and aqueous 1 N Na,S,0, 25
30 ml) and dried using magnesium sulfate (MgS0,). Solvents were removed by
distillation at atmospheric pressure to give 2-methyl-4,4,4-trifluorobutanal 6.5g,



(NaHCG3) (200 niL) and 100 nL of water. The mlIky white
m xture was stirred until both phases were
honogeneous. The phases were separated and the organic
extract was washed with saturated aqueous NaHCO3 (25
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25 mL of water. The mixture was cooled to about 0 °C in an ice bath, 5-
Chlorot}ﬁophene-Z-sulfonyl chloride (17.6 g, 81 mmol) was dissolved in 100 mL of
Tetrahydrofuran (THF) and added dropwise to the reaction mixture over 0.5 h. 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
30 aqueous 1 NHCL Afier about 15 min, a precipitate began to crash out of the milky

white mixture. After 1 hthe mixture was cooled to 0°C. for 1 h and then filtered. The



Tetrahydrofuran (THF) and added dropw se to the
reaction mxture over 0.5 h After 1 h the reaction
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Mass Spectrum (-ESI): 350 (M-H)".
25 Anal: Calc’d for C,0H;3CIF;NO;S, C,34.14;H,3.72; N, 3.98.
Found: C, 34.12;H, 3.45; N, 3.88.
B. Method 2
1L (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 pivaloyl chloride (9.1 qu, 74 mmol). The reaction mixture was warmed to 0 °C
and stirred for 1.5 h. In a separate flask a solution of #-BuLji (BlmL,25Min



B. Method 2 1. (4R -4

Benzyl -3-(4, 4, 4-trifluorobutanoyl)-1, 3-oxazol i di n-2-on

e To a solution of 4,4,4-trifluorobutyric acid (10.00

g, 70.38 30 nmmol) in THF (150 nL) at -78 C was added
triethylamne (10.3 nmL, 73.9 nmol) and pival oyl

chloride (9.1 nm., 74 mml) The F%eaction mixture was
warmed to O C and stirred for 1.5 h In a separate
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2. (4‘@355me$) [300Ry-HY. 4,
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ie, Foendw in THF, 57 mmol) in THE, 6869 HrlWe7aky, 249 C
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chro t eluent: 1:9 EtOAc- ﬁgxane§7 %lfng s §dded. After
(4R): Xtigﬁyvaﬂwarmpd to ~20 °C for about 20 min. The mixture was

quenched thh saturated aqueous ammonium chloride (NH4CI) (300 mL) and then
extracted with EtOAc (2 x 300 mL), dried using Na,SO,, 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.
[0Jp® = -98.68° (c = 1% SOLUTION, DMSO0).
Mass Spectrum (+EI): 315 (M+H)".
Anal:  Calc’d for C;5H;gFsNO; C,57.14;H, 5.11; N, 4.44.
30 Found: C,57.18;H,5.24; N, 4.38.



trifluoro-2-nethyl butanoyl]-1; 3-oxazol i di n-2-one
(12.04 g, 74% as a colorless oil. [a]D25 . -98.68 (c
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Anal : Calc'd for CI5HI6F3NO3 C, 57.14; H, 5.11; N,
4.44. 30 Found: C, 57.18; H, 5.24; N, 4.38. 31 3.
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of |ithium borohydride (23 nL, 2.0 Min THF, 45 mol)

was added dropwise )
(4R) - 4- benzyl - 3- HZ@)—@@QW{’I&&? Ip)cnetgyl%utan 1-ol

met hyI but anoyl ] - 1, 3A@5@hxtlgnpﬂhthumbmdxy(dmde Q2mL4R0D] in THF, 45

) R0 il 5l ) SO P2
war m metaylpsarygnid3-osdzobidinR-dne (1218 f,gﬁ(m mﬁ_nd:ol)%r]lﬂ) v@teat(ﬂo uL, 45.0
e mXxture
et M din AR (ooel) BCE The Ferotitimintuls wRslasied o warm
honode?6Yisnd, dfer 1l lnyes socmane os’ema qh@ﬂh@ﬂdﬁﬁ e&Esgm 'I\%OH

h h
conc it BERTREPRER i warteads 2t aRreh I OR layarver

10 pdtoatoh&fe))uap miélléi@ﬂ; were separated and the organic extract
(2R) - t hyl but an. (505 s §sfed with

£
as a oriog i tiae Bfas. and Repmunicd, fissh rsaimiographmstehuent. 37 other-
WOl ¢ Mpowten){gaovided (!ZRIJM 4|-thll§61€I2Uﬁ1@th%1 taﬁ/qq?}] & 63“§ B9y as a

37: 128 297 1994))
4-tr |°r° %Sd’ bgﬁﬁ])’fééﬁé]ldeﬁglc%lm thleh@geh Wamfamd:lm theslitmture . Med.

( 2R) -@neth, 3711083 Ilgm;rgggq) t hyl butan-1-ol (2.90 g, 20.4
mml )  in CHC 2 Jat 0 C was added Dess-Martin

peri odi nane (18. 24 (&)-NoU3B)Metiryied, 4, 4-tmifinoro-bilidena)-pt he
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To the crude a.ldehyde solution was added titanium (IV)

25 ethoxide (15 mL, 20% Ti, 82 mmol) followed by (S)-(+)-toluenesulfinamide (3.48 g,
22.4 mmol) and the solution was heated to reflux for 3h. 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

30 ext_racted with CH,Cl,. The combined organic extracts were dried using Na,SO, and

- concentrated. Flash chromatography (eluent: 1::9'Et'OAc-hexane) provided (S)-N-



cooled to 0 C and water (75 nL) was added to
precipitate titaniumsalts. The suspension was
filtered through the Celite(r) reagent and the filter
cake was washed w th CH2Cl12. The | ayers of the
filtrate were separated and the gqueous |ayer was 30
extracted with CH2Cl2. The conbi ned organi c extracts
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the atﬁelﬁlmuﬁe\‘vﬁhfeé avueel 22 e f T‘ggzﬁt‘b
%‘o %s]dt) ani ¢ pext racts %r?ﬂéwgﬂwﬁsﬁqﬁgml\?a {36y The
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1H NMRixnwes which atcdidink 46 8 NvIdWwass B8R Sof %reomers was
prec |tate Wlthergl et hyI et her/ hexanes an
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a si nglg%i di ast er eoner .
A (e -ngospmm WCHICRESI ) 305 ( MtH) +.
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9. 20. ME@SB (ﬂn&ﬁé{#]igi) ?%5?8: , 4.96; N, 9.08. 25 6.
5, 5, SAmY:i f Cale’ddon CaHisBiNsOSeuci ne hydr o€h8 1031 Big4A7; N, 9.20.

suspagpgh@n of N[ (1S, 2R)-1-cyano-4,4, 4ér§11u r2§§N908

25 6. 3,3,5-Trifluoro-L-alloisoleucine hydrochloride
A suspension of N-[(1S, 2R)-1-cyano-4,4,4-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. After cooling to 25 °C, the
reaction mixture was washed with diethy! 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 (-ESI): 309 (M-H).




nmet hyl butyl ] - 4- met hyl benzenesul fi nam de (2.34 g, 7.69
mmol ) in concentrated hydrochloric acid (75 nL) was
heated to reflux for 18.5 h. After cooling to 25 C,
the reaction mxture was washed with diethyl ether
several tines. The aqueous |ayer;,was 30 concentrated
to give a mxture of 5,5, 5-trifluoro-L-all oisoleucine,
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387 ¢ Methods

-

1 (4.S)—4—Benzyl—3—(bromoacegil)-1 ,3-oxazolidin-2-one
To a solution of S-(-)-4-benzyl-2-oxazolidinone (20.0g,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 qf 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



C. Method 3 1. (4S9)-4

Benzyl - 3- (br onoacetyl ) - 1, 3- oxazol i di n- 2 one To a
solution of S-(-)-4-benzyl-2-oxazolidinone (20.0 g,
112.86 mol) in THE (200 nmL) was added nBuLi (2.5Min
hexanes, 47.4 nm_, 118.51 nmmol) 30 dropwise at -78 C.
The solution was stirred at -78 34C for 30 nin foll owned
by the addition of brono acetyl bromde (25.0 g, 10.81

m, i ution was allowed to warm
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33.2 g, 98.6 .
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4S i d FRy figsthyl-2
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ooyl @‘%‘T”zﬁi)M“m"““"’“‘Ffw?ﬁ - enoyl 11, 3

enz rifluaropen eno -
oxazgl i di n-2- oﬁe 2(f4‘?)54'§e%f '31{62 J,6% 5-”41“0’30/}73"’-2-3"0311]1 3-
di metarydolidin{Xéhle) - 4- benzyl - 2- oxo- 1, 3-

%@gzol i di n-3-yl]-2-o0xoet hyl phosphonate (36 g, 109.97
1) in THE (200 MO 2 shgionef dieetitHRANGS]-0-bihdy1-245%om.3-

120 %g?m%r)csﬂgeg}od&ﬁylpﬁd%sh@%eléé £10897 n Bl 205 %F &30 mL) was
3 3 394ed KHVDS (8.5 i247 a1l 420/ Fommo 3, &asgc mes&ﬁnoml Alowed

was Zggda% ?tnzls-"ﬁ?w%rls é)TrHﬁ 853 313 AR YR BroBloh Q9SS al (138 120,07

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
mL). The aqueous layer was washed with ethyl acetate (3 x 100 mL). The organic
layer was dried over MgSO,, filtered and concentrated to obtain a light brown oil

~ (32.1g). The crude product was purified by flash chromatography, eluent: 1:6 EtOAc-

BQ hexane, to furnish (4S)—4-benzyl-3-[(2E)-5,5,5-triﬂuoropent'-2-enoyl]1,3-oxazolidin-
2-one as a colorless oil (17.7 g, 55.1 %).
Mass Spectrum (-ESI): 312 (M-H)",



25 h). An aliquot was taken and TLC (1:2 Et CAc- hexane)
i ndi cated that reaction was conplete. The reaction
was quenched by addition of saturated aqueous NaHCO3
(50 nL). The aqueous |ayer was washed with et hyl
acetate (3 x 100 nL). The organi | ayer was dried
over MgSH, filtered and concentrated to obtain a

. light brown oil (32.1g). The crude product was
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?i(;:lz of,i48i%A HﬂnQih[Bf'H'IWZQD umtlc)\and ﬂmﬁbﬁ@p 511115&2r ¢ Ug gﬂ.,) as f:g-solvent was
Mo

¢ ?éfggh? -408(':‘ d flﬁ% l,né.% gel%@ 6fHmyL, 93.93 mmol) was added

co- sodrvpmsemwnﬁodlhedhﬁ@waé%éd mwv g?a\gs[}ﬁéﬂ 5°
bromdengsﬁo 64 nL, ropw focThe

10 mife éIUEP'JYaFW%S@msT“PrCr?@é (‘F$r4-h@23‘h3~r[(ﬂﬁ)-ﬁ,é, -tnﬂuoropent-Z-
WEY i engyl] 193-od6lidinl2eo 9

- 40C vl (5%%?@ 4- bgn 2yl ?f‘@@ﬁbﬁhﬂf)g&t\rﬁﬁﬁ uoropen?ifS afomtlonm
10 en @id 1 B30, opyas ¢llpwved to BENBG Zﬁfﬂb)'erwgﬁt (18 ).

ddedri@n I
The r eaé??ﬁﬂﬁﬁa@sﬁ%ﬁe“ﬁﬂ’{%‘%%ﬁﬁq@%@%‘ESC%‘&W% Refipitate
hy. fomeed; it xes filleredithe mothecliqudr was dxlumltmﬂamedxoa(qsmﬁu;and the

NHAC

t he rrJO(rD%l(lglcladrm)I)elr quor aﬁW{a‘eg1 %&I%Eﬁaag P?]ouﬁf ?ﬂ#‘gn%gﬂd?ﬁ CZn 100 mL).

tive Thegsenic lavey wes dried qzvasMe&Owﬁuthres ahdicaicetrabgue th&n a crude
di TS | a

nos. (omEep Tk solt s Tl sotdbie il Sleci. e Bi0AG,

obt aiPartiglly. seluide uscbmﬂxsbulfmdewmm)um &afe pro@hdt el,ay\ggated with

t
ol bl 1PL 00 Rr Rt nad it by & s mpshedinan B5006 laviSamuy. The
}Nas tof&*’atcé@emmhdnddebg'I(g)g(DQ(ﬁltm;ﬂ,)ooﬂé&trhl_‘lé_ﬁtc%l#l!ﬁﬁH ellow oil
e S c . e or anl C
Izgzer(ly\v\g% -g%l Jg@dd% VTN ?@i’”ﬁ;ﬁ?ﬁf g?%d‘ ognstresaphy aluant: tlgt EtOAc-
obt aihexaae,te firpish ¢19)-42nfyl-3-[{38)-5, STﬁﬁlmkajﬁ-r&E%éﬁf(ﬂééﬁ]s 1,3-
our| sl 1L ash QTR aof g f uen

hexana
(4S) -I\«IlasbSpm:mm3+ESBS)305(1\/ﬁ-1-ﬁtt rifluoro-3-nethyl pent anoy

oy e SRR £ S s
25 Found C, 58.36; H, 5.70; N, 4.19.
5. (S)-3-[(2S, 3R)-2-Azido-5, 5, s-trifluoro-3-methylpentanoyl]-4-
benzyl-1, 3-oxazolidin-2-one
A solution of (48)-4-benzyl-3-[(38)-5,5 ,3-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 (101



Anal : Calc'd for CL6HI8NF303 C, 58.36; H, 5.51; N,
4.25. 25 Found: C, 58.36; H 5.70; N, 4.19. 5.
(S)-3-[(2S, 3R)-2-Azido-5, 5,

S-trifluoro-3-nethyl pentanoyl]-4- benzyl-1,
3-oxazolidin-2-one A solution of

(4S) - 4-benzyl - 3-[ (3S)-5, 5, 5-tri fT uor o- 3-

net hyl pent anoyl ] - 1, 3-oxazolidin-2-one (8.2 g, 24.90

ol )g, BA3THmdiY04 ddtdd ¥igSanndld overod ol f 10/ Biirf> ABRFan additional 10
K} Th4DS (p to%;su um hexanet hyl di sil.azane - 59.7 nL
29. 8 Tfs glagiglpcaticiacihif ‘sl olier 05 mipeh wagladded alh at once

m n. hélri i ° X .
T tlgoh%% a %ﬁxﬁiﬁ ég?fj ?Ihgrliq Ztg—]]@ € @hihy dhous Potaliifin GRBED.77 o.99.6

2, 4, eumpl) Wap pidsdy Therise hebath waslgwerad prtkthe t@ction3gixtuge was

32. 37 i A . ' .10, .
non AT, o W (8395 o¥nighAROM) g Yebeidh AR Hal indll wi
acet iBOAg(20(teL)7andithe arganiophaserwhy washed withl eztumteld ageous potassium

once ' t o) n - 0

ot n b HBLlATaRp) il spullled ey Ra ABAKI e

- 78 QrgrmicHayes svab dried ecr Mg8 Oy, Heteredant icantentratéd to @biaisa Yellow oil

allo warmto 25 C overnjgh 19 h)., The reaction

o xt 10 STl ioRodogy s PUERRIY ash St ogfapy riont: 14 ErOAG-
airog artiegane/ @ famish £S B8 SRR a5 5| 3)5-RrifRibrar SHu@BtIpentanol] -4-benzyl-
pot assj um osphat e man basj £2x1000 ) and

sat uﬁa%'%@zg’z‘ﬂ%'gifg’elﬁﬁi? 3%55 ﬂ‘ll_§7.' 87 Wgani c | ayer was -

dri edvisys Sbedvihb(MEST)i 4 gvEN,)and concentrated to obtain

a yellow oil 9.5 é) The crude_ product was purified

by flash chrongt ogr B3R-2dzidene .5, 3-mifimmrodometly lprsyanais acid

to furnish To,a solution of (S)-3-(25, 3R):2-azido5, S, S-trifluoro-3-
uor o- 3- net hyl pent ano

(9-3-1(2S 3R) -2-azi do-5, 5 5 Lr T
|15 4-rp@hyipantangl] 2-bppayid)3-exazolidiedeong £7.3 gclf. 4 hmeB imTHF:H,0
7.2 @, ; . : , . ' o
(25 <%-é§i%?%§%@ﬁ§sp§%*?ﬂa% ek nfh iy a0 N0 monbhyarice
aci d (1:P3e.38L8immply At GIC. Thy reactionygs ngRjtoed gy TH6-(3:2 B3P Ac/Hex),

5- LTI A#di8h Oofld NAEICO; (6.0 dded : .
met hyl pen?’ , 2 [g) vf?sga: gy éz'g}fei Sgllfﬁ’_‘ﬁqsodrlllgte{l_}«p sat,urated

11-4-Db
19. 42qHERYE %2?43 (=Y ;Iggr(déizg (492d-)rang extracted vathris©ph €33 00 mL).
(3 6 SR i ! o bRl it st JERRIR LS o ) e
by TLEOAT containOrhe/chisal puxilidyytand wahset asidid. ThiNediilied(MaHCO; layers
. The dil d with saturated .
ooy e RELR g FSRT IR Sl Ao kot ool e i Byt with
W th EO@?@{(I@Q D0). The) orgdfic Eyee was dried evek Mgg([))4,\/17ﬂf)éred _lgﬁd
extr te t.u ueous . e
o onoh il b Sn 1A BB 2 5 S erovme b pensanagencid s
Tie ceitbw o d(3184;108%).| RiaerSpectwii €ESDI IH3f (Ve .0 a pH

| oos than 2. The achdify ol Adyepls, Layer vas extracted

(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



Et OAc (3x100 nlL). The organic |layer was dried over

MpSH4, filtered and concentrated to obtain (2S,
3R)-2-azido-5, 5, 5-trifluoro-3-nethyl pentanoic acid

as a 25 yellow oil (3.2 g, 98%. Mass Spectrum (-ESI):
183 (MN2)". 7. 5,5, 5-Trifluor®-L-all oisol eucine
(2S,3R)-2-azido-5,5,5-trifluoro-3-nethyl pentanoic acid
(3.2 g, 17.27 mmol), 10% pal | adi um on carbon (0.79 ),

gl aci wituraed ith Emerl (208 Mm_ﬂlteilétﬁand\hﬁdsﬁéd dxﬁ@mke wilEtOAc (200

pl aced_under, t npsphe f h dro 40 pSI
S hak oRLYfen 5 dped 1o s by triHosT-L-alpE WHiis3oid 27 g

reactggp,g) rmzsggb&nmﬁ(ﬁsﬂtlgn@ﬁmrough a pad of the
Cellte(r) reagent which was rinsed well wth Hzols O0a,

A’ 1Gale’ d SreCollandFa@n c&nPrlddled uneeid BeHud 86

prgesspglﬁdto produce a white solid. Thecsgg Ojj%%ggi] 739
triturated with Et OAc (200 ni), filtered and washéd

once nore wit h 8Et QAGS( 3B62-Amino-§ Béririuarodrmetylpentayi-ire!

o G650 | hos Spenitt disfifmE dCiiien 8ot tok hyadd (la L of a 2
for CoMitiohEBTHF;2Dmal) Eep° cowasaidedapmuonﬁneﬂmsmpe @ AL, 58

5 F

3y - oioRtropsver £ beriht 08 30 M, T s pelh s igpveg ang the resulting

s10 r r slagy svad stirtedrat 26 °A fot B0 min. The edayﬁtm igtufél wadcosledad 0&AC and

2M  sol ut.i.gn E, . 29 sad . . )
20 o S riBRerg e iOipletpine Bh b, ¥ asrimtf S SR i pastions es a sola
over avepampkfich ¢ff1530n. M. reakttien trﬁb&urb&iab a.ll@\ﬁedfts Wﬂ@lo&ﬂbdto 25°C as
the resul tin was stirred at 25 C for 30

0.s
m n. écerbéﬁwéltm ‘ﬁﬁs{ Lags Jts “Cothe ZRpcion Mixturg pas cooled to 0°C,
5, 5, Sadd héthatl @2lme) W@'c&@hﬂy%ﬂ&l dvér 4 p&tiod 563§ ﬁnIE”T‘BE );olutlon was

s added in_portions as a solid over a period o

mh.  WEedaAL G r ampddtanel wa@nama@me@t@twﬁhrgpm«}pressm in
t 0 25 Gaft$ bath Bﬁ60 °CE Thakduliig §1eﬂy v/é& hﬁae &sfia;vlﬁx y)! %%5d1§m

the reacti and net hanol

(25 rEyoesde 6l Bh VWeona0 et ove adsedyid buciire Spensiayer was
The sefticied Wﬂﬁﬁeﬂﬁe&khﬁh&éia@b ) as‘d Hﬂ’éd ARr RdO!, 'ﬁﬁ%kgamc

40 mn, then_concentrated under reduced fr essure I n
wat er PRage Wanfiltged and em@r#t@cl:,tmptmdvge QSuBRYy aemioradl8 rifluoro-3-

bagi ¢y g)dedm,lﬁ/ o’igﬁé tma 61 @re,og 89S %}%Esbgeéﬁ%}r?( CESH 70 (M-HY'

nm.) was a re aqueous

extracted with %ret hyHeherodw/@si 2- ‘{46@%}0-&%}’0@0@@1@0-}
over e was filtered and
evapo?%?‘%“?(!%’ i

3R) - 2- ani no- 5, 5, 5- t fiofa stivedsdutit ofé2S PRpeatmnw-3,5 5Hrifisoro-3-
o o Sy Sien t%ﬁll o B2 o8 oo Wi REE (4 7ol 5838 imeefPana
2B - 4 méthylene clilbtidy (56 nl() bysledroy0rel, b dded S-chlorothiophene-2- sulfonyl

chloride (4.8 g, 18.22 mmol) as a solution in methylene chloride (5 mL), dropwise.

After 15 min, the ice bath was removed and the reaction allowed to attain 25 °C
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, Hzo,
brine and dried over MgSO4. The organic phase was filtered and evaporated to -
produce a crude oil (6.1 g) that was purified by flash chromatography using ethyl



nmet hyl but yl ]t hi ophene- 2-sul fonam de To a stirred
solution of (2S, 3R)-2-amno-5,5,5-trifluoro-3-

net hyl pentan-1-ol (2.6 g, 15.18 mmol), triethylam ne
(4.2 n, 30.38 mmol ) and 25 net hyl ene chloride (50 ni)
cooled to 0 C, was added 5-ch|or8§hiophene-2- sul fonyl
chloride (4.8 g, 18.22 mmol) as @ solution in

net hyl ene chloride (5 nL), dropwi se. After 15 mn,

the | eetdoahdxai3-6 £ENEAE BobRG el BAGE Q&aag&lhﬁ‘@’g%xofgél’-lq-[as,

attai E gtﬂ.ﬁverni&‘;t. The reacti on was ench

pour | 2%)% f-th 47 tFaore A ¢y drowymet ) 2methyitedyl Hoinphiene-Latul fonatride as
(25 nivhitessorpRslissbRD@ 15 logyn ' A0 nL)... :

The 30 or ganr?c , fhase@v\}ag gg'%a@atﬁéegﬁgﬁfc# \g\?}g#é% nnpm)’t‘“' The white
sequeMPPRIY; solic wasifurthi pusified by eorysthifiStion froni & 480 Ac-heptane.

dr§ edTRVSHVD SES fveht I i se il tered and
evapo?%ed to%}vggﬁg_‘éaggg@éradgg%gﬁfo'wa?]%’%)“{,ﬁﬁtmmo-l-
pur It f (hgéromymethyl a'mﬁmlmﬁhﬂEg’_-ﬁWfﬁlﬁhﬂﬁdH@ Ylgat;e’tﬁto otbfcatinI a solution,
ace! ARyREE0R! st 2h Uelhen Hirst £0YUSD ions 'A eyt
2R) - 4wHitessolid Ffelcipﬂatpd,lwa(s Ifiyteico ﬁdr?um witR %&%MJ@}%X td dubain 2

i op - 2-sul.f ona as, a white anorphous sofI

(5. 1%’@?"2‘5%‘% S."H]drﬂ@ Br R %) Tog rcaisibized mpterial stillsontained

THe vilviptistiesaTiny whitess1ig 02, 7 @) WaSAFikY ey .
recry&baiosl i %i on fg. 1mmfl: g) Et OAc- ﬁ%pnlﬁf;%ﬂyéggﬂrﬁgmﬁ)th [SFC;

mi xt dre of* @% fents 23fel @ drexagie-1-PrOH (1 mL/min)] to obtain 5-chloro-
5- chINA@S)eR X4 £4 2 udto 4 - ' AN : :

( hydr oxymet, €§| Y- 2- et %y|%§r§’f{”{‘e%§]¥eﬂﬁ@ DutyTithiophent Zre.

hoat SULYRSY Hid ey stallingsolid, amn HREKB3t°6 (068E, 10l RBcHial purity
for 30D %8 ndalyh@npaitpiesept 0 C for 19 hours. A

crystalline white solid precipitated, was filtered

ad WASH SaeurH(-ESS-356I(M-HEpt ane to obtain a white
crystadal:i gg1cSPlok 0.9 W~ Jhe, tegrystallized
mater]al still chhﬁ?cﬁlé%qof 2 npurFt“ql'J;g’ h?gg%v% {ég

sol i 0{“2‘1.:7 g) was further purifie@, 3yi4HeR70/ N RY4 HPLC

[ SFC, AD, 25 ' hase, 8:2 )

hexane- | - Pr OH %11&&%m nﬁﬂ?@l %eg‘?'%flﬁg%qomﬂ?%‘?fq‘ds Example and a

2R) - 4mylan compqund wihish) ladkh Stertoftyaremétiy])erdupgabd ity ikt h

i2@ph o8k Rde _as white crystalline solid,

0P 355 e AR SafiSe G iibebue ipica, thesesampmpmnd of s

et o oo Qo artl RO REO LI 154 iR 127

— Al S ¢ O N y L ’ "

3.72; Nf’ﬁg%é.m%rf’gﬂaﬁé’f 9&‘3“%&?‘&&‘? Ipcrosomeymetgpolisny 4. | n

a conparati ve Isawdmphreativestitybatvees RRRUAPoRHd dfMliSexample and the

exanPJ)r?eSgg}%. a . sim | ar l%%anﬁgynd whi ch | acks the

tg E i f FUor bHEtIRA2gE Sk itfluqramethylierqups,Ghe compound of this

er ecoipbndestanytraéd $igefiémiy bl ic btSbi LW, se

i dent idczal t he. comé%ﬁd qut hgir%etﬁﬂdhc hﬁblﬂ{ng am’ssay of Phase 1

and Z'at (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-CF; analog, increasing its
30  bioavailability.



exanpl e denonstrated significantly |onger metabolic
stability (-193 mnute vs 12.7 mn half-life) in an
assay of Phase | rat liver microsone nmetabolismln a
conparative study between the conpound of this exanple
and the corresponding anal og whijch I acks the
trifluoronethyl groups, the conpound of this 25
exanpl e denonstrated significantly |onger mnetabolic
stability in an assay of Phaggadmanh2 rat (14 min vs

2 mn nouse 10mnv32mnhalf-llf
human ?’?ﬁ‘ OTQ#%F(@%ZBMW A i4ririfipgrey L -(hydraxyraethybutyHthiophene-2-
vs 4 min) liver mcrosonme netghghis® Thus, the

conmpound of the invention remains 1 n the C|rculat|on
for a | onger péfated bf tinme than its corresponding

nog- CF3 anal og,; i nc K{?&?% Ml—tﬁ[ (3.S§ %—J}hﬁ VAL b%orope)[tanoy?]—] 3-

EXAMPLE 2 5- ChI or o-
S, 2R) opzadidingR-one 4 A-trifl uoro-1-(hydroxymet hyl)butyl]t

hi ophene- 2- sul f ona Met h S) -
Benzyl - 3-[ (3S) - 3- et ?yﬁ%@' @cgp Rt EPPB%?%%@HF&Q{LV?@%”@PI“ 1z
ox az og,iéli3mrRep insTHAF §20unt.y ardfdimethylaulfide 010 €E) as co-solvent was

e (SR ARY ol R tete iy et [beg O 1226

WhG mfml) Q\dts hdxledltﬁoﬁmantdr B0 it THOGISH Weditifed 'Rndfb xﬁﬁM}ule
in d|e 12.26 10 npol) was ad

i oyl BB 18 ' i Eresbist Y s oI pr-HRHC s (18 beneyl -
whi | e[(zmmiﬁm&o@opeﬁﬁz-zno }T@ &(ﬁf‘cﬁi‘ahﬁf‘-oﬁé ¢hreardPR in Example 1:

cool ed L A
[ ( 2E)Mefhed 35 P@F@)K& érggf,é fnnzll)e\mg)pdqled dropwise as a solution in THF (5

1, 3- oxpy#l-k0P@- Zn
met hod 3, Par t C)@{égaﬁﬁﬁegrimdqgw@ngm&e ight (18h). The

dhdpwicadionyas ausched with fraﬁrrqtﬂanxsous EFLCh(20-mD). TA pikhipitate formed
r eact h
WHiEh %Sﬁl@éré@mdnfeqndwr ‘uﬁ? G0y egﬁgqué 6:qu) and the

The 15 reaction was quench e sat ur a
NH4 crzra@uwstracmvw%hqﬁ with @W@PMBOHMN asth (10fgmkE) Hhemgahlc

of f. gtk agEd bied ‘fk&’gsdxaélte‘i’éd' Al g (f\%t}e{?% %ﬁﬁajrng%?gde”s% i-solid.

and the organic extract was washe
aqueolike opfelsemi-grdidivas notiyedublerin £41,€1, MreOHaot Ev, birtives partially

o1, JUBR D A Do B e
sol ubdguequs selt@Iwes Waskbg with E@M@xlmmymemagahjcaiyle)fwas dried
20 S hHbl0h PR 05 CEHG DERGH NS L A0 L
Wi t h mEbdEtwionEHRd by flashTdheonmatgmpapihg, didwe 1 :4 B0 A lieRshe, to furnish
(48)-4-benzyl-3-[(38)-3-ethyl-5,5,5-trifluoropentanoyl]-1,3-0xazolidin-2-one as a
25  colorless oil (0.96 g, 55 %). '
' Mass Spectrum (+ESI): 344 (M+H)".
Anal: Calc’d for C17H2NF30; C, 59.47;H, 5.87; N, 4.08.
Found: C, 59.58; H, 5.91; N, 4.03,
2. (8)-3-[(2S, 3R)-2-Azido-3-ethyl-5, 5, S-trifluoropentanol]-4-
30  benzyl-1,3-oxazolidin-2-one

To a solution of (48)-4-benzyl-3-[(38)-3-ethyl-5,5,5-
triﬂupropentanoyl]-l,3-oxazolidin-2-one (0.9 g, 2.62 mmol) in THF (10 mL) cooled



over MgSH, filtered and concentrated to obtain a
yellow oil (1.41g). The crude. product was purified
by flash chronmat ography, eluent: 1:4 EtQAc-hexane, to
furnish -

(4S) - 4- benzyl - 3-[ (3S) - 3-et hyl - 5-trifluoropentanoyl
]-1, 3-oxazol i di n-2-one as a 254@0Iorless oil (O. 96g
55 % . Mass Spectrum (+ESI): 344 (MtH)+ Anal: Calc'd

fsgr 5?07_22 Oﬁlgv?agﬁd@d vaﬁ?e ov'él' érﬁ)@ ?ggﬁh gﬁ;\'ﬂ%f&y 08 inFoluene, 6.3

Azi dot. %Myuncs) 5&1’@: Sth’ﬂu&atoﬁéﬁﬁﬁndlh,]apre-caﬁled)emaw -5D, min)

? 43( aﬂ%gﬁ'%??%gf? ﬁ?ﬁ%pglbg%ﬁ}ﬁ ‘.ﬂggrg/? g_mde (1.04 g, 3.38 mmol) in 20 mL of
trifl 'lleF@\pendcmdcv;d dannuld pBer @ pariad otdjonmil Afg ah @d@ti6hal 10 min at —

dted oparALAslie o0 Lo 18 oaio s ool o5 thyorh o

t ol uefusnel 6 ARer 5rtn,ln a.-18 ﬂ‘ﬁ.ﬁﬂy)drosug\fptr)nﬁﬁsuﬁﬁ g%e’lfailtﬁ’lqllo(ﬁtg 1393 leol) was

for Ih

o o, oo TRERIE ofhas I neat vy Febstion gt s alowed to warm
3. 38 WISC P(19lk

55 SmCCh o it oas oGl GRS g
5 78 ?!"5%5‘{ gfturgied agueoys piassiymyphesphatemanobasia(2x 140asL) and

tlgl e dsadrit

atlgle dsairhte @hquRBEANAA RIIRLA THoW fa;@@%vﬁ! drieéi'%: 121%%9’ filtered

-78 C anhydrous POt assi um acet ate
was &eacenfrﬁéd w@t@l paellowieik (1.69e) dhe qmtb product was purified by
reactﬂgﬁ i }ﬂa ‘QQ{IJJ'
over ni g c so %é&%eg\ﬁooﬁﬂ-r% X u’rtg vvasg&gl'%{(%ﬁ’ 3R)-2-azido-
with £ -5 guflvarppeataniollehehaxd 1vi-oxazalilin?-ahess BeplesSoil

pot as P hﬁfaﬁ ( ) and 10
sat urg)ltsgg1 ag%ZOZu g@%@%gbﬁ{) ggﬂ@gl\ﬁjganl c layer was
dit ed over MyS®4, f(2St 8RletiAzidod-cUONS SISt A FLOSpérAardis @did)
a yellowoil (1.09 ur| ied
by  flash chronat og?ésﬁm&o (ﬂfggf:; ngﬂ f%ﬁi‘?"ﬁ 5,960
fur mh @{ﬂuQ@PeIIBaI{O(]EISbeHSﬂ)L Eemohk?:m-z-one (287 mg 0.746 mmol) in TdHF ‘H,0
3- et i opent ano oxazol i
s o T 4 tbdria i BROBERE SR pdded L AR syt A0 m, 1.49
Spect mrmi) (at EE(E )The s&zummmémtoi@ 5. TL((Z@ 2 Bil@AcHex), after 3 h, solid
d ‘%‘gl f‘ljg oiwient acid To a
S0 ut i on o:T (j Wg{tmgaturste@ ageous NaHCO;
trif |(am11c)|cmﬁaoc(u hﬂgmmbte&m@s@m@ 3 /

§ %; TLE Hzo%l%é mk_ S0 E"Lérﬁ%%méﬁ layer was
at rms'B%‘é‘f g aﬂf&'@ ey ﬂyﬂpzﬂle) tOe\crpgntains #i@ chiral
mol Yauiliafy 46d wes e traglaét'l'h@@ MBih I
o Oa\glg ™ ﬁ‘(}g it e ot ?d ng'ﬁgie&ﬂ e?l?aé?sywél—';zgméﬂﬁegto apH of
added*SSHAZ % FxiFacted \Ma@ %Pﬁﬁt(@éo\m&)hdwtqyprdtig%%@umm and
NesHC@ncentrated to obtain (28, 3R)-2-azido-3-ethyl-5,5,5-trifluoropentanoic acid as a

yellow oil (130 mg, 94 %).
Mass Spectrum (-ESI): 197 (M-No)".

4. (28, 3R)—2—Amino-3—ethyl-5,5,5-triﬂuoropentan-1-ol
_ To a gray shury of lithium aluminum hydride (LAH-1106
30 mg, 2.91 mmol) in THF (2 mL) at 0 °C was added dropwise over 5 min (28, 3R)-2-
azido-3-ethyl-5,5,5-trifluoropentanoic acid (130 mg, 583 mmol). The resulting slurry

was allowed to warm to 25 °C for 19 h. The reaction was quenched by sequential



(2 m) and H20 (4 nL) and extracted wth Et OQAc (3x50
m.). The organic |ayer was extracted with saturated
aqueous NaHCO3 (10 niL). The Et OAc contains the chiral
,auxiliary and was set aside. The conbi ned aqueous
extracts were acidified to a pH Qf |less than 2,
extracted with Et OAc (3x50 nL), dried over MgSO4,
filtered and 25 concentrated to obtain (2S,

3R) - Zaddmoﬁ@fﬂzet(dﬂy , B Bt (fllstiﬁt%ﬁ'ﬁzg“(?'ségﬁdt% TR white

yel | ow Qi % . Mass Spectru

|
(M Nzgre%prta(tezéal fgmedzi,&m' $B-vas diftesgll off, the organic solvent ‘was dried over
o Lr | a1 BRGIRN AS borofald 18 0B B8 A DlacBl b WD s

al um num hydri de (LAl

THE (iflperppeptang] Qiamasmmdnddlm mg,vees/e Mess Spectrinh (BSY): 186
38)-2(-]\/[.@;)I+d0 3-ethyl-5,5 5-trifluoropentanoic acid

(130 ng, 583 mmol ). The resulting slurry was all owed
to warmto 25 & for5-Chlono-Naf1S, R Liethy l-ma.zﬂzyze%hgd by

R (L R e TR N N

that formed after 5T¢1a¥t&ﬁedfsbluh@ifi 6£|5(29f§ gtj]ﬁnﬂﬁgaéﬂlfl -5,5,5-
iltere

5 one w8 RIS P4 @’gﬁ ratpD. trigthy lawing (@ mylk, 154 Hm6l) and

th0i f ImaldaerthRhidd Sdmla)sc(ﬁl halge
VRS CSL 7 (+E(S| L eat%d Ciwas fidels-Borcthiofhine.2- sulfonyl

N-- [ (%20 g ﬁg} mano}) a5 atsplqtlpu grrgethylene chloride (5 mL), dropwise.

hyd I f de, T
0 A R A e

trif IYeRisHe r&déﬁwgal@meﬂ(ﬂm d@ndé)(lmﬂLmla)ided and the reac’aon mixture
tri ety baired find ni'rat s0 4b%‘§%| ﬂz‘}én lgl(:lg-o

I
chloride (50 mL coo }/ eOrgﬂIllt:phase
g5¢ hIYs senatagastand @zashedsequeumguy wxmecdamﬁt%aOHm brite 8Addried

i opigy S ESGP b ot DA AL AR RehiiEcet inprobiceae of

the (@3e) e wespurfisdoweithsh ohmhhmmpﬁﬁuﬁg M2 abktatBhhexane, 1-4 as

Addi d dded and
the cLeACTHETVGIE: &l Smrtfnd sehipop {8 Far Gabidm
bi catibieze-t-(eysirenyimethy]) Bty hjophdiee-ail foadtige m“@ﬁ&l GB5 WRSs3 ),

2BPRIRERT R pUR BRI RRA orbo it [S0seAD, 25 x 0.46 om

or gamobilpplese Sdexbrietips( edLAfig)] &y SRah @Icﬁﬂyr&-ﬂ-[gf 9 D453 dhy-

crudg urified b ’
chr on’at o%lpgé S/I% @&ﬁﬂ%ﬁ%ﬁ@ﬂ?@nﬁéﬁ amide/ps agvhite
el uentystalline solidr(ON 5 eigl6.41v8, dhirkll ﬁﬂm% rbﬁalytlcal purity 100%).

5- ch ro N- 2- et hyl -
tri f %i&sbx%ﬁ?e@ﬁ\fp) but yl ] t hi ophene- 2- sul f onam

28 aAnﬂnCﬂt:’ld fOlCRHRNICINS: 89+ 0.24 CH0, C, 37.50; H, 4.08; N, 3.73.

Found: C,37.12;H, 4.41; N, 3.62.
B. Method 2

1. 2-Ethyl-4,4,4-trifluorobutyric acid

A solution of diisopropylamine (17.1 g, 169 mmol) in THF
30 (180 mL) was stirred under nitrogen at 0 °C. n-Butyl lithium (n-BuLi - 67.6 mL. 2.5

M in hexane) was added dropwise over 15 min and the resulting solution stirred for

0.5h at 0 °C. After this time period, the reaction was cooled to -78 °C, and 4,4 4-



20 The oil (125 ng) was further purified by
prep-chiral HPLC [SFC, AD, 25 x 0.46 cm nobile
phase, 8:2 hexane-ipa (1 niL/mn)] to obtain
5-chloro-N-[(1 S, 2R)-2-ethyl -

4,4, 4-trifluoro-I-(hydroxynethyl)butyl]thiophene-2-sul
fonani de as a white crystalline*solid (0.15 ng, 6.4
% chiral purity 100 % analytical purity 100% . Mass

Spect kot 2 Ca d for

P NCllg:@% ac‘ﬁgﬁﬁé Mtﬁl%’ﬂ?@ “‘Agg%%o ’“L? was grisled dropwise over
3. 73. 0.5iho ik resgiting Foliition Whs stirréd for a&?dltgcﬂna] 0. Blh aVﬁSl"’@d%qﬁer this

1. 2- ric.aci Aso ution o

dii sog%rl é ()A&r‘né%ﬁ?%é gé w)mfr)g'&t %WHH) a5 2443 drapyvise@gr 15 min. The
n) weesuling solwibnuved enrreﬂ for 09 &, at -78 °G theﬁv%%x& 1ol 2510 a1y

(ng Bulsig rh%me L ﬁ;hS M in hexane) was ad

droopw oo 164 dipeperipd, the reaction mixiuee jyasigyenched biﬁl@‘ﬂ addition of H;0
stirre@0im). Aﬂer‘i:ohcmtraﬁm,'rthef?és‘itﬁlé “Ia.@hﬁdﬂibﬁ'% ReT W2 598 Bel and

react on vvas lh}céj (&? and 4,4,4

trifll 2 4@9@16 'Qleo?gﬁnmlmM)aSIhmBHEi(xﬁlﬁgMgSO4
m) wag Iﬂﬁﬁ&ﬁl rdtli&pm r sultin

sol ut | o; gtl rregsr%g?&grﬁem%glﬁapgsﬁg:ags& lﬂﬂéetn %7’§“F*°n

Af t er ViAW furthprpunificationd et hyl i odi de (6.19 L, 77.4
nel ) was addeg drop\@,@g Wﬁ{gﬂfﬂagro'p{zﬁ' The resulti ng

solution was stirred f 8 C then war med
to 25 C for 24 h. 5A/SDtU®Dan‘IEAHl(2 e g 723 @chol)tik Bt,0 (230 mL) was
@)

r eact sl .ow dd|t|on of H2
(-- zo‘%‘} m“’f\’? Hiogda O 2: ?taf ﬁa 4 RgooobiE A 6123 g, 72.3 mmol)

aci gl mﬁg@ @6 mgp wasailded cﬁomuﬂqand-ﬁ sohiitibn shl‘l'@ﬁfdﬂg'hﬁﬁéﬁﬁc and
Wi t or gani ayer was then drie

usi ngtg& 2 Xﬂ‘? r &;]sﬁglé rF%ngl’%b‘hm 4198 g gugnchedgwith the dropwise
rBsi oagléltmgf H2 . mEh;tlIS% N4OH (B7910K}, ah€B50 (82 mL) with efficient

\;_VIE:E fg4§éfmﬁ{r]|z${5{1|8{a%% %ﬁ’o‘fry ﬁleéshva% B thy resylling mixpute was

g, 72“86¢Tfmll)h Hheﬁsﬂﬁhé ﬂﬁ@y whs)ﬁlm aidthé fRg cHIaéﬂ\%shedwnh
nitr sggoo trlfluorobutérlc acrd

(12. ‘Et E’G cruslg Padycteas prtitiestby the Blotage

dr Opvﬁlshm 4chromhst ih@fnsehi,
oéﬂbh&* hefunfeht, Ellhgﬂit ?dr?réeo tlgrolnﬁo tEt% EE t6"obtain 2-

E*gﬁﬂ h at
soI utS Striffyere Ht@{‘P i &hoil (6l 8cp éi)\%}sddfﬁr twgdteps)on of
H20 (2.74 L), 315%)3@'@7[[_4247{;‘%%}1,”2)‘%%%6 (8.22 )

wth efficient stirrin Sol’l d S added to
dry the sol vent, an@s?lﬂ@f’r‘ggcﬂﬁﬁlﬁg“lﬂrﬂuumbutaaﬂ(s 18g, 39.6 mmol)

st i r e GHECI (5D I‘hL) Wﬁ%tﬁ'f@@ Hxlxcfel' ng'ogén% byC Vﬁgslg_. LS i&er{ogplane

and the filter cake washed

conc &FEFH{EQH 8.4 o mmol avap ﬂ@ddmt onmrtmu hd thedoRork ffred for 1 h
B5 Ot aB@°C. After an additional 5 h at 25

°C, the reaction was complete by NMR. The
solution was diluted with Et,0 (100 mL), and to this solution was added NayS,0; (55
8) in sat. aq. NaHCO; (100 mL), The resulting mixture was stirred for 0.5 h. The
liquid layers were separated and the organic layer was washed with additional sat. aq.
NaHCO; (50 mL) and brine (50 mL) and then dried using Na,SO,. Most of the
solvent was removed via distillation using a Vigreux column (flask heated at about 50
to.about 55 °C and head temperature equal to about 38

30

°C). The resulting residue in



Fl.ashTM 40 chromat ography instrunment, eluent: 20:80 to
30: 70 E£t2O PE to obtain 2 20
ethyl-4,4,4-trifluorobutanol as an oil (6.18 g, 55 %
yield for two steps). 3. 2-Ethyl-4,4, :
4-trifluorobutyl al dehyde A sol ugion of :
2-ethyl-4,4, 4-trifluorobutanol (6.18 g, 39.6 mmol) in
CH2C12 (50.m) was stirred under nitrogen at 0 T.

Dess-breastipngiask wes wsed directlp a088 ek 20kt %gﬁﬁ%g@"}?%%ﬁcaﬁon

was FRdsdb tion and the solution sti
1h 22(52?03019%@%5‘ an additional 5 h at 25 C, the |

reacti on was cénpl ef-¢g/-By ] ution was dil uted
with Et20 (100 ni), gnd,%’%ﬁimsﬁ‘é"({?%@y yiALzolidine-d, 4-dione
Na25208 (55 @) in ‘S&Mutienpf cueierhyl-4004-thoroblig ] aldehyde (6,10
:résuBI?rS}.@mmoX)tm[-Eovqa@o i %ﬁqj fegrta&(g'f%gg;hcﬁ TTqul
ayeg&g_\ggrea&?ép@r gt ed and the or§ it Payep W@@_WSaHM
WlthEa P Y BHR O8 ﬂ;“e?qnmommmﬁxﬁearﬂbﬂat@ﬂg_z%ﬁ?m(ugf} and
nL) BHQH (100t TREIrekstoR Ini 4. Most of the :
sol) Vedd~ 1as ﬁ?lgnovelgu‘\‘sldiog I'S sﬁsé’(ef’%itou%q ﬁfgfoa3 Vaygr Afior cooling to
col urm&C(ﬂ SERCHE &AW thetresalting teshide waS adigE] 1P £ flq’h% ‘1
headaiborpeis besceneauiCt byl 38 O - The TeSuPLERY | to
{(ﬁSIﬁS%én 43" the reaction thfagn@dsw fiiered o, Wadhed with
e raégél‘qeégrﬁﬂ,@hd)%n titiéd difthe PALLE p%lﬁntpl %Qmight to afford
(2, e e e Blobhd oz ciidine 2ot dipnelian 3 atord 5-
3-trifluoropropyl) i %Wﬁ’@ﬂz}—mnd(zmeg,él 1818 K Bwo
of cHiBtle Mass Shedtrun (4E8D) 2§ (vomrpay (sl d5imdg (6. 10
59, 39.6 mmok) |n_zgoeéé00 niL) was st at/ 0 C
To this solution Vi3 -2 Sthtenviulfipgiirming I e 755 5.
119 TS gpentanoioicidm car bonate (15.2 g, 158 nmmol),  and
15t OH (100 nlL). The ré(gaction m xture was heated to-90 C
for 3 days. After.‘% VHARPES1-cthey]- 8,3 Bruntinaord R -&hid@ihiq; .
thezﬂe@@net(il.ﬁg_grmﬁdmﬂ)’ﬁ%%&hﬁflﬁgqlhzl ggé)lgl% about 40
to bﬁmgwgvfe%%g?aioncentrate LoR -§%% B4 pnelhwas heated
i

-

for D oEow H 516! 8. AddMierbivaieoRdiblosdh s A8 at about

2% (fomthegeactibn Histiuel itlvh ok E@me%t s). Mass Spec
)
[

gcgﬁ%ﬁ@zﬁ;&@g@@mﬂﬁm et S Tt bout 100%
(1-et y1-§, et el E&O@bﬂ&ipﬁﬁf@iwﬁdaaa|moﬁﬁ-vgerﬁe% on,
+ . 295 + and (- \Arge amino acid sodium sal
(2- E‘?@W?:ﬁf’so?‘%fgg‘g%ﬂhﬁﬁﬂ(ﬂ i) [Tocthig kel HidiR4t 03 %g%&eg::ﬁ: t
5- mk) bllowsdipentapolis; é’ g_ 15 o] ution oF @5
s aoHd o 31 ons] O i ~
5&}6&3%4 3,3,3-trifltoropr 9/'? WMCWI&!B.Mmmol)mTHF
2, 4° drACPMey e\igr 19 hgb25Mthy réadticdDwil coffenfithe 4 we residue

( 1.v28gcidididd %o I ated by mcrowave |
Zsseavlvg'glj%;ve sel %P}w@ﬁ%mjﬂﬂ"f? This aglievusiiager whb et ddted
at i

30

O (20 1% phiwend the 5&3ulGn b then 5 mjn. 0%
POWE) and 4888 g Wi 2L ROUL T8 el B vt Wi brine 20

4. €r concentration, the crude residue
. was
recrystallized from EtOAc:hexane to remove by

filtrate afforded the product as a solid (1.31 g 4
(M+H)" and (-ESI): 378 (M-Hy

-products. Concentration of the

4%). Mass Spectrum (+ESI): 380



power, 150 C, 50 psi). After cooling to 25 C, water
and anmoni a were renoved 20 fromthe reaction m xture
i n-vacuo, and the resulting crude am no acid sodi um
salt mxture was dissolved in H20 (15 nmL). To this
solution at 0 C was added THE (28 nL) foll owed by
5-chl or o-t hi ophene-2-sul fonyl chloride (1.87 g, 8.64
nmmol) in THE ( rrL),g,[aopvvi se. After 18 h at 25 C, the
reaction was cdhcen?rat@eo-Ar/SHY-3-etkrlatié +mifuoro-1-

aci di fay@dxireeriyl hi hEﬁetf"-s%l){b\‘uﬁ;g ous HCl. This
aqueous Iayer@v\}/g.sjb)gf(twrbact ed 2 vvlt)ﬁ;Et 20 (2 x 100 nL),

and the resulting ofgahtien pB3 &5 -whleroviishieylsilfdny binine-3-ethyl-
(20 ﬂb-ﬂﬂﬁbrﬁ%&n@aﬂoi&!%iﬂ ?zegg g?’td?l ﬁ“g@én ?ﬁgg{g&&%ﬂ}mm under

the crude residue was
Et0AChiesan s 2% . Monne dHF compteku(23.3 mICar00d i THF) ®ik @fled

5, S s S A 021 A b

(M |-|)t'hj: yeag@)nlzmas r:iﬁmpléte—l@'i]’hﬂ inNO[M&(?H:@?C@% e N¥dctioft nfixture was

AU SRR R slgwgagﬁlﬁ’ﬁ gﬁfo[% adefc id (O A MoOH 680 mL). After

2- [ ( Soncentratian; fHe-residue wak Hissd1¥ear B2 O &oo %ﬂg"aﬂdfbv' hed with
55 trif d (2.19 g, 5.7

S b MESRSTHRLAS s 3hin 2 boedlogat ok win

Bor anéa;JOI- Afeipbr¥nttation, thddrudelprOdé tﬁOT%ﬁ\)as e%%glgﬁl%Biotage

dr opwi. s the resulting solution stirre or

at 2‘?1*_%%?(?&;0@%0%1 aP}i'yrFé‘StE’@r ¢laent: 20:§950 3.7 EiQvc: RB %0 obtain one of
conplteb @aidyofThéertid Mixd@ed\o @2: i :

m xt ur.e@ ,so I_ﬁ)uenche_d_ gi\/(@gj gv_v'a ﬁﬁo@g&b{&%ﬁg ?glgleqr@unﬁed
aci d "E‘Hégg‘)’ali Leeonditigns (the) Chiralce EM Al ooloremt2sad 3.2 om, 29%nm, 0.5
Nasi Ghlein)\@tost: j. .and washed .

with 10 sat ﬂlggéi'g’gh%ﬁ%ééo u%g%z‘%d@ﬁﬂ}?ﬁ?‘%ﬂf&ﬁ%w* one,
(20 &T,Gé‘zan%?%?ﬁg;@? teg)ffqrsiimgxtlomwﬁsmgux5’&11ﬂoro-N-[(;fs,z%)-2-
CONC QL aAt4 N4 _ . , urified, .

by t hgi,y Bi 6t’§ﬁleﬂ Fl }ag{ rfd48y’§ﬁ'?‘g§r§{t%l&rﬁ‘8§‘h?géy\éﬁ de as a white

el uedplid, 20 19%-128 °G0.288 E1OPcyiblE related ot spidifioRRNmers, WO -

pai r | Cedfl X4 A4l fs(-0. 623 g). This conpound was
t hen f%?tSE%?ﬁ?u(ﬁa 'e%é’i(ﬁ‘; g chiral HPLC conditions
(Phe Aanl r &hled FoMOABLEUFINGLS, 25 X @, 35 120H, 254 N i3ngs 0. 5
15 mgyifYy.-ections; nobile phase: 25 nl/mn 12% MeCN in
hexane; product is peak one, Rf ="60%2 Hob249]. 348 t y)
to afford enantionerically pure -

5'-chloro-N-[ (1S, 2R)-2- eth
4,4, 4-trifluoro-I-(hydr oxyrré%qﬁmglo%t”yl ] t hi ophene-2' - su
| f oneﬁ’r-iQiéoradV—E(lS\MH)e-eﬂwl4,4!4-tr[ﬂho¥é’-3-‘(ﬂ-ﬁ?dr&}[ﬁgxgéﬁlﬁyﬂthiophene-z’-

é§0/§/i eld related to specific enanti oner)
pectrum (-ESI): 364 (MM Sulfonamide

A 5'-Chloro-N-[(1S, 2R)-2-ethyl, 4,4, 4-trifluoro-1-
(formyl)butyl]thiophene-2 -sulfonamide
A solution of 5°-chloro-N-[(18, 2R)-2-ethyl, 4,4,4-trifluoro-1-
(hydroxymethyI)butyl]thiophene-2’-sulfonamide (prepared as in Example 2, 0. 160 g,
30 0.273 mmol) in CH,Cl, (4 mL) was stirred under nitrogen at 0 °C. Dess-Martin

e

pgriodinane reagent (0.151 g, 0.355 mmol) was added in one portion and the solution

stirred for 1 h at 0 °C. Afce_r an additional 1 h at 25 °C, the reaction was complete by



20 Anal: Calc'd for CL1HI5CIF3NO3S2 C, 36.12; H, 4.13;

N, 3.83. Found: C, 36.22; H 4.20; N, 3.78. EXAMPLE

35 -Chloro-N[(I'S, 2R)-2-ethyl,

4,4, 4-trifluoro-I-(1-hydroxyethyl)butyljthi ophene-2'-

25 sulfonamde A 5" -Chloro-N-[(L S, 2R)-2-ethyl, 4,4,
4-trifluoro-1 - (fornyl)butyl Jthi'ophene-2'-sul fonam de

A sol ﬁ'p??(p 8&&5&4 chloro-N-[(1 S, 2R)-2-ethyl,

4,4,4 i3y c:PE). The solution was dj i .
(hydr Mgﬁ%lamé%%r&gi gghene-aiﬁl-hétﬁ‘? pith B0 {0 L), and to this
(pr eparlﬁ. as in Ca ( ,Gm)msﬁtgr,ated:a@eou@wmcoptmm, The
CH2 C1zsyltingminixtwe svas $tirfed €6 01516 efnen] at O C.
Dess-(gc\fg&géﬁ periodinane rea _eﬁ?e?@%%%&wﬂ.eg%r%mdthe
was adted 1h-orfe S addiionslsats ad. DaHOO (5 L) bRIbARY (5 mL)
1 5h eand@hef.dritdl (4,So)). A6l Joh@eﬂ%t&ln gﬁat 25 G the
reactﬂr% Was gqo | ete by 45 ¢ Coge gy gt weas)puriffgrbby
sol uth" R iy Pl FrtogTephyEelaent BOTODACEE oloBtatd ¥ Schioro-nv.

| U189 2RR3- AR2S2By (0. 3 in_saturat ed
Zg ugqg 33%%%&?? 61"8 m.) ?gﬁe gﬁ?@%%]ﬂbpﬂé%z’ﬁgﬂfgm& as a solid
(1}

stir P65 h. The liquid | ayers were separated,

and the @rgankc el shed with additional sat.
. NaHO®B (5 frﬁcmg’ﬁvéméﬁfp’wg)ﬂﬂﬁb@omaﬂmi ed

it )

( ZWWeMé#Wﬂbmmmmbmamuée crude product was

purified by p . at | at e .chr omat ogr aphy, el uent:

30: 7%0 % ty Tﬁé}i?@g‘g Goe L0650 2RI-2-pthyiS4,4,4-trifluoro-1-

2R) - tylihidghénd-2 - dullfo By : -

- (fogﬁ}yéd)lﬁg%)%% Lhi op(g%] -2' - sifof'%?agfno'gg&a%mgbs%mﬁ mL) was

(0,080 3. 1o .g"‘%z ot EERSUIEHRRIdeT0208)L, 14 M in

4, 4, piyene: was- attded dr, i : ; . .

Dy dr Qg(«)tﬁt R%ér)tﬁg' | thiog ﬁgﬁléd-%” TS HPe SO seigpdifor i at

of Sﬁ:}qc 'Ll%o— E‘%‘F §‘°d2B§“me cotpletetbyt TLE (3T OEIGAC:PE)

( or hyd sphutio Wt fueachvanatids ' 035 g, o

0. 0% Eph ) il THE. (3 (e robdted &R0 NG R r) Hdetsaptad with

at c@som&) ) The, areApi 'qxtsﬁé Wisoeshies 23 B0 (3t nd b ded using

to [ ARer vaedelth t he..resulting

sol yhiQn.yas st i rred&?or %ﬁ%ﬁd%wﬁ?lﬁﬁeiﬁ Bfepmiosy plate

ti me pertonePhy *Fé“%é’@ﬂiocﬁﬁomglidmnbrhjat'se-cmyro'rnq%l@% Bethny]
_ZQtONc4,PEiﬂuor6Eth1.§y&ry{}jeg,gDy)\@?l fuepched with sa uFat) sy

aqueg rl:eﬁégld 2.m) “and”ex Jiophcheg fonamyidy as 20 offtsyhite

The ® #‘g@ %?é/é’r)- was washed with brine (3 mL) and

t heMads Spsbtrugi (51): N DK -ALter concentratilon, t he
crude product was puritied r epar at or ate

g\?ﬁ?ogglﬁ’ p y prep y p

chr ﬂhfyr CeHu€H:NO3S, 70 Et©A7: t i
5' - gbbfdr 0- N-[ (1S, 2R) - 2- et hyl SHEH 'Q-SP,%,%.@.

C,38.35;H,4.32; N, 3.29,

25
EXAMPLE 4
5 -Chloro-N-[3,3,3-triﬂuoro-z-(txiﬂuoromethyl)-1-(hydroxymethyl)propyl]thiophene-
2’-sulfonamide
A. 3,3,3-Trifluoro-2-(tri
N ifl (trifluoromethyl)-1 -ﬂzydroxymethyl)propylamz‘ne

A solution of 4,4,4,4’,4’,4’-hexaﬂuoro-DL-valine (0.500 g, 2.22
mmol) in THF (20 mL) was stirred under nitrogen at 25

°C. Borane THF complex
(6.66 mL, 1.0 Min THF) was added dropwise and the r

esulting solution stirred for 4 h



20 : -
4,4, 4- trlfluoro | - (1- hydroxyet hyl)butyl]thi ophene-2'-s
ul fonam de as an off-white solid (0.027 g, 73 9.
Mass Spectrum (-ESI): 378 (MH)-. Anal: Calc'd for
C12HL7C1F3NG3S2 C, 37.94; H, 4. aas N, 3.69. Found: C
38.35; H 4.32; N, 3.29. 25 EXAMPLE 4

trifl 2-(trifl t hyl 1-(h
droxﬁ@m%mm% h Sheaeaction Wit commiett BETAC (202
3- Tr [ BOUQIERORCHIO)! T RAAHBR bt v QIMAREN HRD MM RS 8 06

| amine_ 30 A sol ution
4, 4, FQA chMgOHr(gimu)uAﬁ@ cm:ematxoneth(: Gestde was dizsozx?edetzo (200

I tr
0o s s 3 B F NS T o R0 e (0 L, ang
Zcﬁﬂ e d‘-hmctmdnussg NaQSQ-th Afteletmul:e{ntrmg)rﬁ the uéduﬂﬁxtgﬁéﬁdlfe%{s 10] directly
eri od e reaction
was égtnt%?’té’t‘tgg%c&"fw&&‘?‘fd{‘%‘ Pupcaplit £ oy H20). The
reactl on m xt uBe wa$'- @Me?fﬁg?ggbmgﬁwﬂ%ﬁdrwﬂg}@ _}0%
resi (fhu)(gek rg/\/\lg"c"]e_!’éﬁ$ é%’SWZ%’OP@W‘E@z@H?%UI deni) and washed

with saturated aqueaysluieda3s §-Riffuoalo trikin Sjn ne
and .5 .then, dried using Na2SO4. Afte eﬁ{yi)”le

20

S:lonc gﬁﬁ’%ﬁyffﬁwﬂm@ym ©i4aQer %5? @H’@D\A&éﬁ%@h @Qjmb)awasl syirred

t hder @it aad * hatte (E
a I odrio @_géﬁi ,CDTHP?I?I | uor o 2 (f r691IEEI ozl;%sﬁreg]{nﬂgl“ﬁas gdded
( hlydEéQ&)‘ﬁiS'té %n‘gﬁi:%%% @rﬁttblpﬂ@ne-mulforw bmondamoquezg, 2.27 mmol) in
sol utop® r
(hydr ox5°nrgtnr’1y¥ pr g%{/ultgﬂrgnléﬁl‘gﬂ?%w%to%hfeh EIQ% lggle%% (§ 41}{.1%5 time
CH2C|P2“‘(d2 theg: lmyaseqmm@tq by ThO€30:70 EtQXePE)aAREr guenching with

e added
Foont R en s o il e i ELD o e
chl oMifd N aquegps IdCl OatiL)nsatirjted aqueom;ENaH:(E(Dj @o mlg%d'bhﬁe (20
re at, 25 After
this l,,% @d%@g#ﬁ (MESS )?Iég%r{ﬁggcr?“ ?%@ﬁﬁ’l’“&? 8f°&ydﬂ3€pmﬁed by
(30: te @@mﬂa@) 4Afchx@matggaphmM@nWembntlﬁo {3080 O AC:PE to
CONC§Phainak e ﬁgap_ r ftimﬁ#%_ A taker}h}agY in Et 20 (200

n.) and was

24t uﬂwmm@hgbmvpmhﬁﬁmné%smohmﬂ@ds [ bﬁ&v}ﬁt@ Qothée)los 14
and bhag q(gljta,g er, concentration, the crud &
_ rodu/b? \%/as pursl E{g e%)mcmxhg ®)gi ot age Fl ashTM 40
chrommm(ﬁﬁﬂammwm 10: 90 to 30: 70 Et QAc: PE
t . .
° Al Cale’d for CoHyCIFGNO;S, C, 27.59; H, 2.06; N, 3.58;
Found: C,28.24;H, 1.90; N, 3.48.

25

EXAMPLE 5 _
5 ’-Chloro-N-[3,3,3-triﬂuoro-2-(t1iﬂuoromethy1)- 1-S-
(hydroxymethyl)propyl]thiophene-2’-sulfonamide
A Methy! 2-amino-3-(trifluoromethyl)-4, 4, 4-trifluorobutanoate
_ Assolution of 4,4,4,4’,4’4’-hexafluoro-DL-valine (2.00 g, 8.89 mmol)
in CHZCIZ:MeOH (4:1, 50 mL) was stirred under nitrogen at 0 °C, Tetramethylsilane
(TMS) diazomethane (5.33 mL, 2.0 M in hexane) was added dropwise, and the
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obt ai n
5'-chloro-N-[3,3,3-trifluoro-2-(trifluoronmethyl)-1 20
(hydr oxymet hyl ) propyl ] t hi ophene-2' - sul fonam de as an
off-white solid (0.108 g, 14 %yield for two steps,
racem c m xture). Mass Spectrum‘g7 ESI): 390 (MH)'
Anal : Calc'd for C9HsO F6ENO3S2 27.59; H, 2.06; N
3.58; Found: C, 28.24; H 1. 90 N, 3 48. 25 EXAWVPLE

5 resulting solution stirred for 3 h at 25 °C Aﬁer time enoﬁyﬁhsz r?ci?n was

5' Chlor N%i;gitrlfluoro (tr| uoro
( hydr SEPHEE R K1 5rT0% MR shiprofm: Aferichunentntive, e resulting residue
Vet hy(l.33-g263%Pwas fiseld Hfr&dﬂgfu%% tn%Ytl reacﬁ?n #ithout further purification.

4-trifl uorobut anoate 30 solu
4,4,4,4 B 4 Af?é’%ﬁf?’r[ﬁ)rcblom2V&Ilannésu@an)fk@nzga]-&a%ommethy].

rrm)I )44%,,]@—(9%,;}43 (H (4:1, 50 nL) was stirred under
nitrogen at 0 C. Tetranethylsilane (TMS) diazonethane

(5.33 m, 2.0 p&soﬂmm@m&ymmmdnmmﬁ) 4and the

47 d f T Aft
N srttﬁlﬁ{riruggblﬁ&&%l b 4%”5 O o \ﬁggCIg égq.&;}.,éfvgs q;iyre#y{rlgerr nitrogen
( 10%3VBEXE. chrahxm‘ (dOmr)L 126 trmOl)amc‘aeaadrcﬂbpvﬁgb follbFe t;}y 5-chloro-

I d di t
@:un@x 8ac F&gwlﬁf’]fl’ﬂgﬁgggfz& g’r% F“\A‘g%} ;’Jl?q?lé QPI:'tlr@: gndihe resulting
hysiolution stirred for 72 h at 25 °C. After this time .period, the reaction was complete b
2- | fonyl 3559 TRhp Eppiete by
oyl © BG @2%%%#’%%%3%%82 ith Fo) treinginturst waseloiel with
2- amEu$0 (QOOM)fUMrgm )wag ,“/g,sﬁed r‘r% | fILI‘éR I?@l gﬂgtsat
1.3 ol 29
EJ nd eﬁ\la%{(‘[C? éggﬁ:ﬁm dé’SmE( Opmple) 3@& then (dllgld fMgSéﬁ GAmr r el‘mbr)centratlon
ahkleddeiroqt
g%s op g‘}% eqirs ul f o %ﬁf ee%??lg keEﬁ (ﬁg&@kéﬂm 80 sHomaioeTaphy,system,
B 310 a0 %ét%%hlﬁ to qhipin Grethy] 24{(SbGhbtd-2¥ ed f or

72 htlaényl’ﬁul% Ahhﬁd; Joggﬁlyg 44qu &hg rea tion Wi
| 0:80 Et Pe 1 agold (1.61 g,
‘Jf{”ﬁ %mwm&@%ﬁlﬁ(Mﬂé with ELt&ZO (2oodm_).

The } gange L%‘Vafédi‘iélWN SHSHmb -4 }(\'%&mwaﬁ-g?? o)

drie y(imrﬁyl)mp@é}thz edt-ndbhonide the crude product

el 1c"%r AehASPLAES B TTD BT, SRR Vs

{nﬁlt 2%‘;2 n{;{l(;?en ) °6x Eo His I:I%nxtturre was added dro ﬁWlse methy 12t[(r5|’ Ploro-Z -

or obwa%y at é’ggs a o rkggu?rim gﬁgoromﬁ@gatslsbél Ehd

( - ESmymolyin Et/OM3HNL). After stirring at thlS temperature for 0.25 h, the reaction was
complete by TLC (30:70 EtOAc:PE). This mixture (with efficient stirring) was

25  quenched with the dropwise addition of H0 (0.146 mL), 15% aqueous NaOH (0.146
mL), and H,0 (0.438 mL) and then stirred an additional 2 h at 25 °C. The resulting
slurry was dried (N2;SO4) and then filtered. After concentration, the crude product
was purified by the Biotage Flash™ 40 chromatography system, eluent: 5:95 to 40:60
EtOAC:PE to obtain 5’-chloro-N-[3,3,3-triﬂuoro-2-(tniﬂuoromethy1)—1-

30 (hydroxymethyl)propyl]-thiophene-Z’-sulfonamide'as a solid (0.590 g, 39%, racemic
mixture). The active enantlomer 5 -chloro-N-[3 3,3-trifluoro-2-(trifluoromethyl)-1-S-
(hydroxymethyl)propyl]thlophene-z’-sulfona:mde (0.185 g), was then isolated as an




C. 5'"-Chloro-N[3, 3,
3-trifluoro-2-(trifluoronethyl)-1-5-

(hydr oxymet hyl ) propyl Jt hi ophene-2 ' -sul fonam de 20 A
slurry of LAH (0.146 g, 3.84 mmol) in Et20 (17 nL) was -
stirred wunder nitrogen at 0 T. Jfo this mxture was
added dropwi se nethyl 2-[(5'-chloro-2'-

t hi enyl ) sul fonyl ami no]-3-trifluoronethyl-4,4,4-trifluo

r obut efffodiite slid 138-1308¢ D ' . t i
Stirrip aztésthi(ﬁfptenper at b?gﬁf%)%rdo%géﬁt?eteﬁ% #e%ﬁ%&ﬁfm’zx
was %O%Eﬂ { my, . Sl ingegionsy mobiaphase:) 15 mhingin 8V in hexane/0.1%
(Wi t NTEA (préinfi}tpréduct &1 2 .with the

drop 'set%digﬁ?ipén ofkﬁg%a?og?§26%ﬁ€;§%£®%§g‘0eous NaCOH

(0. 1\2%1355@?}3?“%&%903?%9@-18)1%) and then stirred an

adgli t pgpal > ] resul td ;
dri ed (mzcsﬁ?fgtr?(ﬁﬁ?%%ﬁ«}%gt ered. dA?? 3?%%@%}?{?;?1 on,
the cFUBE product was purified by, 2ha6;H,Atmgn, BluashTM

40 chr omatiRgr ent: 5:95 . tq 40: 60
Et OAc: PE tlggggzgg%f%ﬁ%%hﬁ?‘beﬂelén ﬁxe compound o?thls example and a similar

om0t lrondn g g ik ki o
Sl B e, et e
5'- ch‘[s% -.N; 3,.3-triflugro-2-(tritluor orre.tli%l/lf)ﬁ-a?l-hg-(%m
(hydroxyne R&‘?‘J‘ﬁ%‘fiﬁ??ﬁ%?g praucmice (Ta25Paiveromictoso s

D V‘“%“é“‘“ﬂé!ﬁg‘:?ﬁ?fb;?@h%{%ﬂ@f oty i i JOWR doses than

col uri? ce3respondinE compounds faeking ths trifludremestyligonmps. mobi | e
phase: 15 nmL/mn 8% I PA in hexane/0. 1% TFA (prem x);

roduct is peak two, Rf= 12.3, 98.5% purity]. Mass
glgect rum (-ESI): 389.9 (M HEXAMRBEES6 Calc'd for

COHsCl Eﬁm-[@kﬂ-ﬁﬁgylﬂi,ﬁ,;t%or&ﬂ -(&@%mgﬁ&b§%l]&ophene—2—

27.76; H, 1.96; N '3.47. a_conpar
bet ween the compound of thi ssubfepamide and a sim |l ar

conpound whi ch gl bk et iyl ,.groyps but is
ot herw se i den?ih%al : n%}%g (Eidéérégg%;r%ﬁgfé}%{‘ﬁ{"gmég l e
denonstrat ed sT@apdlwticaafRy(-hit-dorayl-2-abaolididene! (05.0p084, 65 mmol)

103 4riel(sto 0} FRGHadbRG B S8 b8R8, 2 -

signifi cargt %ﬂqlﬁ"%n%ga)rddér’mt a glal%:ﬁls &?ﬁap?st %4 ’E’E‘Gs‘hﬁ%m’ﬂ@ dropwise

10 ni%h -FalG The sodution veas stirsebat -8 ° € fa39960A bad M€ Bromo acetyl

(TO2%7Ehidd § hel QS nmet abol | hus, .t he

conpound %)P‘é;t%ﬁg?'g\xfg‘mq?%%s Wé???)o “&33%[ i'l:llﬁ;els%‘ﬂfé‘?n viessdlgwed to

: ha |f1 wafth ¢0 2010 evepighd (m}l)i GBMQR/tgﬁva!s gﬂtgﬂ icihﬂl Tieq ’\% I[Et(CiAcI-?hexane)
rif L r Qups. - or o- )

29) - 2- etf%yalHE%%’,“%’-‘&‘V#PPE‘BE&"—-D&AW Buted n ety acetate (200 mL) and the

26 hy @rgarig hayehwhs) voashad Wit oaaen ﬁq&ousﬁ*l‘iﬁé@a(ﬂﬂ?mm. The organic

layer was dried over MgSO0,, 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 fumnish (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)*,
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A. (4R -4-Benzyl - 3- (bronoacetyl )-1, 3-oxazolfdin 2-one
To a solution of R-(-)-4-benzyl-2-oxazolidinone (15.0
g, 84.65 mol) 20 in THE (200 nL) was added nBulLi
(2.5Min hexanes, 34 nmL, 84.65 mmol) dropwise at -78
T. The solution was stirred at -78 C for 30 mn and
“then bronmo acetyl bromde (18.65 g, 7.8 nL, '124.15
mol ) was added. The solution was allowed to warmto
25 C over mBght mid@yh)-rv4 b O W ken. LC
(1:2 Et OAC-?exane)y i{l(d&;_g?ghcf%%%t ré_gc @2’"' X ]'E'
conpl @PEMVIPRosphends | uted in ethyl acetate (200 nL) and

\ircos (230 AR AR D R oI o
My Sm{nﬂpi)mfl@ Hicthylphesphite (33299 mELe19 8t 2ommbl) avere leafel WE €20 °C for 18 h.
{1 2en el 66 Bl T (RH0 R R o ves

f z rR ni_ tgq;qnplete. Th_e I'B-aCtl(:n was coolted Ito 2_5 °Cé fiiluted w}th gt_h%'ll_ a2cc_eta1r$ (200 mL). The
o oy SpRECA gy VISR it Al s, o o

( +ESI ¥MgSQJ fijter2®%nd Wbrderitratedto $8tainieth &4 {(¥i})é-¥-bermyl-2—oxo~l,3-

[ (4R) -.4- henzyl = 2- ox0- 1, 3- oxazol i di n-3 ylj
oxoet(hxéf p%é‘g%ﬁ%‘ é?xé)ethgﬂpﬁosphonate as crude yeﬁ/ow 0il (14.27 g, 60.77 %)

(UR) -MassSpegtuni-E$SI)-@reqwely) ) - 1, 3- oxazol i di n-2- one

(19.7 g, . 07 ‘and triethyl phosphite (33.99 ni,
198. 2 nmol m«éﬂ%" éé%’@d‘-;af(z@@i@miﬁ{omz&nh}en@m_oxazoﬁdm_z_
ali quat was taken and TLC (1:2 Et OAc- hexane) indicated

that reaction was conplete. The reaction was cooled to

25 C, di L ut ed P #RoletenAf ditlet-2t{4R) 206 ng1)2-0xBhE3- oxazolidin-3-yl]-
or gard-gxok ' I uequs NaHCO3
(25q7) AT MY LF ) 20 e
donc&APMaBR L d4. 6hmanoh, at 78 °C. The solution was allowed to warm to 25 °C
di et hybr30-thin e -

oxazg) iI;ji n- 3?15/? f’%%%%ﬁ’é?@ﬁ%g%ﬁg%gtoe&é‘é-ﬁé e yas added at ~20
oi | (t4lBErolytionwayailoyed to Palbio 53 evémight (196 .IIAn' ali3a8 was taken

EJ('\)/t g%gdn ?%-de:% %?flf-,ﬁg)gﬂ{zlé;%@%%t{dgﬁ%ﬁr%cu%hg%rr@lg% |The regation was

Ot A s et sesus NJCO (0l Tho s yr v
2- 0xg ﬁggﬁcogk h ocﬁaatﬁgé{ﬁ&fi)i%g :d‘éh?f.g% 1w wasidried pyer MgSO,,
(2004 cackhrdteR kdvElEain 2 Tightbr&dh 0BG 2! .

mmlc:))mi@etd b éﬁshCChrTrE% sol.ut i oﬁ yv;s a(I)ll %\%gg)'tigi%v(\:g% rPToguct was
25 C over 30w A 3 | ographyz eluipnty §:6 BFQ/-hepanm 40 footishi@R)-4-

(5. Obg’,zym[(BB)'m“hﬂwﬁpéiﬂd%ﬂoﬁ}I,S%Qazo-(ﬁ&j-iglr%ﬁéa%\%%uoﬂgss oil

was warmto 25 C overni ght
al i qggo’{g’%g‘ %gken and TL.C. (1:2 EtQAc-hexane)

2hdi MatsSbetthah (FE5IE B1HMwES, conpl ete. The reaction was

Anal: Cale’d for CysH4NF;0; + 0.25 H,0 C,56.70;H, 4.60; N, 4.41
Found: C,56.44;H, 4.49; N, 4.41.

| D. (4R)-4-Benzyl-3-[(2R, 3S) -2-bromo-3-ethyl-5, 5, S-trifluoropentanoyl]-
1,3-oxazolidin-2-one

30 A slurry of copper bromide (I)-dimethyl sulfide complex (1.57 g, 7.66

mmol) in THF (20 mL) and dimethyl 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.



guenched by addition of saturated agqueous NaHCO3 (50
nm.) . The aqueous | ayer was 20 washed with et hyl
acetate (3 x 100 nmL). The organic |ayer was dried over
MySO4, filtered and concentrated to obtain a |ight
brown oil (32. 1g). The crude pr duct was purified by
flash chromat ogr aphy, eluent: 1:'6 Et CAc- hexane, to
furnish (4R) - 4-

benzyThe
e DIty Rl Ry v
Mass %‘6@35? -‘iR (Gag (FR)-4-banzy B-LRE)- SArfatnﬂu@aupemez érxoyl]l 3-

C15H1ekibdfagh-3- 4 60
Found G5 44" i 7 8moR e M depss s poliionin TH (5 L)

Bg] 2yt =40 Q. Fe reaction was allowed to warm to 25 °C overnight (20 h). The black

3 1%0@& | or enI an

c2)s>1<azol i d‘:%o g'&éﬁ,ﬁ%? ﬂlﬂ%} “rf&’&ﬂ’é‘%d%&llaéﬁ mmol) was
( - cidded poytionyvise i“d‘ms@ﬂﬂwm “(aim5<7—® °Carfd §tirrBd'Er b | dlitional 30
THE (rgﬂl Kgé %18641%; k lbd&‘ﬁgélo nm_.) as. co-sol vent

was co ((i) e i é’t{lw 1BESSNIS LD PIPr Al precipitate formed
mL, 188 3/a$lﬁil¢'- dmﬁ"sTl&ddﬁH Qg0 W &1l ﬁ)({g[

slurry i 0 r(rl1 n whi | g@&aﬁ%ﬁg‘ 24 Hﬁﬁthe

A irred.f
The greeni on" I Wf}‘ fhs sayted NaCd Gl Tha Qrgamc layer was dried
(1) -oteiMa30), fieicf 45 c&m&marea 4 ki@ zzpaemen%ggﬂggid 35)-2-bromo-

I Nz 2- one 6. 38
dr opva' %@5 gé g Oﬂ?HeBWQYH Hﬁ@‘#@hdmﬁ-omtas agteel senfielid (1.6 g,
r eact5|95rv/o)/vaqagglgp@&ﬁgn (—ESMBJZ‘in 422( Hf overni ght (20 h).
own

The bl ack. 5 slurry was cool -78 C and

N- br onosuEci ni WRAE-((25.35)4- Woﬁew;5morqﬁd&ﬁoy1]-4-benzyl-
por t i1BWasslidid-b-opes al lowed to warmto -40 C and

sltlrred for an_additional 30 mn. After this period,

tRe bl ack sl urT‘}/aB‘@B@mfgmeﬁ-lbm’lzyt-B-[@RuBS)-Z\bmmo -3-ethyl-5,5,5-

r eci - S. m)t her

T Qo s B o ed o g e 86 g R (2 v
or garfidedsedium agide (Q\A@ﬁmd 18P mimedaThe dtneyl wwﬁneaaozm for 20 h
The g@g 10, over
and cocg%g F}??’g?e {0 ar ‘%94(04%‘%“8%%5?“ a3 ﬁhESRIVGd mEtOAC
3S) - £109lnsnd the organic phase was washed with H,0 (3x20 mL) and saturated

et ent 3-oxazol idin-2-one
2 aa%“fggﬁ%?ﬁih@ e QR s Gisdiovenigso sgiored ami
( - ESP9ucentrated td.20tafnM ydllow oEE (164%) T drddéDro ey asﬁ) ed by flash
Azi dog 35 oroentanoIJ4%’ unfj liyas
3- oxaz oﬁx&églyd b@ﬁglr’ijgn §4%b c-8%1h |t%ﬁmé‘$h (4R)-3-[(28, 3S)-2-a21do-3-
(4R ethylhﬁeixzynﬂnﬁr{néeaanoﬁﬁa—b&zwpmx&oﬁaﬂld ?r%ag a%ologes§ gil (121

tri f%% %%&Mgggxgégkﬁdﬁgdﬁ&&ggh de (o 468 g,

23199 nnrl) . (I9)8S)Sd-Miubnb- 3008131, 5-bBfloPperton T-410" 20 h

To a gray slurry of LAH (100 mg, 2.65 mmol) in THF (3 mL) at -10°C
was added (4R)-3-[(2S, 3S)-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
quenched by sequential addition of H,0 (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
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and the solvent was renoved in vacuo. The crude
product was dissolved in EtQAc (100 nlL) and the
organi ¢ phase was washed with H20 (3x20 nL) and
saturated 20 aqueous NaC (20 nL). The organic |ayer
was dried over MgSO4, filtered and concentrated to
obtain a yellow oil (1.4 g). Thelcrude product was
purified by fl ash chr omat ogr aphy, eluent: 1:4

do
ot ! » S RBver g Beida wifanberitafedo bk a8 ek Fcomien3-oty.

n- 2- o?ré»5é§ﬂla°r9mndmll-]es@sallﬂghi()i’ellaﬁr oﬂq1$§m§]§8@)&) MBS Spectrum
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qf f | ed. over
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(| LRhbOHY Rkl 1o Whinall o0t Gy bopess solution(@5 o), The

4 4ntgmfclphaseovds sepdﬁated and washed sequentiall 1 :
(hydg, ggygﬁltc]}%/ed) but I% [phene: SISO T Gt LN HT sglution, H0,
ed solu

stiry e organic phase was filtered and evaporated to

33) zrcaimmmeradeemhw 259 g§tlﬁt whd furifRl Qﬁq{gl@au%\éatﬁémrﬂg}}y elhlant 1:6

t h 0.22 nm, 1
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Found:
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30



53.8 %9 . The crude oil was further purified by
recrystallization from1:4 Et QAc- heptane. The m xed
sol vent system was added to
5-chloro-N-[(1S,2S)-4,4,4-trifluoro 20

1- (hydr oxymet hyl ) - 2- met hyI butyl]th| ophene- 2- sul f onam d
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(hydroxyneg hyl ) bytys, henge- 2- sul fonam de as a
white crystall |%g4sdeh%2'5mﬁ§ 25 19.2 % chiral
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cyani
y A?q} tg ?l%nit uor obut g%lgﬂafuop ‘;)Oﬁcemr?gd 41 thral) wasaddedigaeidify the
t 0 armﬁfrwq}mam&i tfcabaute 28 aragipithte fortnedN® s Fiflerb? Q’h%%ther liquor

mL heat ed t
Ao T RB RGBTl 8 oM RBicii e biedgen WgsO,
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lvgsoam tisssolved el adI0GnIC SUIGEIH JF
5- (33 Ik L uor opr opyl ) Im %%Fgﬁl net(§l7 ! §ifl ey £120, 18.35
e solution was divided in 2 special vessels for 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

dione as

25

% 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 (1.1g, 140

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



20 a brown oil (3.95 g, 69.7 % . Mass Spectrum (-ESI):
195 (Mwﬂ C. 55 5-Trifluoronorvalfne

5-(3, 3, trlfluoropropyl)inidazolidine-2,4-dione (0.9
g, 4.59 mvol) was dissolved in a 10 nL sol ution of
aqueous NaOH (0.734 gin 10 nL HQ3, 18.35 mol). The
-solution was divided in 2 special” vessels for

m crowave technol ogy. The 25 solution was heated by
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di Eved 3. The
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organic |ayer gga I\/E§84 Itered and
concentrated to é%fordgl AL TS L mmol)wasaddeddropw]seoveﬂo

N- [ ( BU%#I051CaP aisehution gmawmmmhx]en&,yﬁ)sﬁlfon 11-5,5,
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b0l ! ep ey Berde dngfy e el LT o o8 I
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f ea Cit"l.lg 6?9( %ggogqepgmtomgowge m:rtude @b (0B g)rthat was purified via flash
25  chromatography, eluent: 1:6 ethyl acetate-hexane, This produced the title compound
5-chloro-N-[4,4,4-trifluoro-1 -(hydroxymethyl)butyl]thnophene-2-sulfonannde asa
colorless oil (0.46 g, 48%). Mass Spectrum (-ESD): 337 (M-H)".

Anal: Calc’ d for C11H15NC1F3O382 +0.30 C4H302 C, 33.64, H, 3.71; N, 3.85
Found: e

C, 34.01; H, 3.65; N, 3.67.
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18 h and then was quenched by addition of 50 nL of 10
% acetic acid in nethanol. After solvent evaporation,
the crude product was dissolved in Et OAc and washed
with INHCO, H2O and saturated NaHCO3. The organic

| ayer was dried over MySO4, fi%tered and concentr at ed
to produce a crude oil (0.83 Q) fhat was purified via
flash 25 chromat ography, eluent: 1:6 ethyl
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N, 3.85. Found: C, 34.01; H, 3a@@b; N, 3. 67 30 54
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C was added Dess-Martin periodi nane
ol YRexTHicated prasenee of stating m@yﬂm&dde@mbb@s Martmﬁlbdmdmane

10 m @10 .68 xﬁmﬁf)?&% add%ﬁ)ﬁm? %%??‘C%ﬁga?gdc flﬂlél}%lon of

starting mat eri al It1ona In perlo

(410 Swgtmgomagdal rRgthyl wther (6 ade vmsdd@ﬁt follow&d by uddi€1 N

et her e oS By o o pRANBRAT ST, Thephufly White soluton
ﬁfzsz«m stized wtg9roasmumamuﬁmhm5 m;aqmta?trmguaideoshi reglﬁfblréﬁvére

e .
e, e B AL e L T P i
zleg ?rm@ds wrdcts werealyiad alﬂzrr]ggﬁbamé cuma ntexéd. @dgtﬁsdhr‘dlnhv\erttebgraphy
dri egy?@ O‘Ip GX%D;FO ?egtso or hgg% “Wa‘f “GY e (formyl-
(el diﬁazlethﬂbﬁty?}tﬁigphdmeﬁauhbnqulde thgD3390) BraGyiite[s6HS.

et hyl buf y% SR ﬁ‘gﬁi%%?ﬁ qy‘l'lﬁ-‘flﬂ?farﬁ (e gamsthy Ibugedghiophene-2-

as a sulforiatiden(1001 mg2028®mmol) in THF (3 mLP at0°C was added a solut on of
4tr|fluoro (formy 1

5-chl
but ylf%ﬂi?ﬂf"ﬂ%%élﬂgﬁiz’m@ﬁf‘? Shahi b mﬁ%lumem rnml))iropmse
i N THhe(éhctidn mikurd wes Wasneadsl 26l °@a1§P§t1H‘EH 8% 3% 1t was then quenched

with saturated aqueous ammonium chloride, extracted with EtOAc (2 x40 mL), dried

25  (N2;SOq) and concentrated. Flash chromatography (eluent: 3:7 EtOAc-hexane)
provided 5-chloro-N-{( 1S,2R)-4,4,4-trifluoro-1-[1-hydroxyethy1)-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)".



nmet hyl magnesi um brom de (0.61 nL, 1.4 Min

THE/ t ol uene, 0.86 mMmol) dropw se. The reaction

m xture was warmed to 25 C and stirred for 3 h. It was
then quenched w th saturated aqueous anmoni um
chloride, extracted with Et OAc (Sg x 40 mL), dried 25
(Na2SO»4) and concentrated. Flash~chromat ography
(eluent: 3:7 EtOAc-hexane) provided
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noved in vacug and the product was extracted with
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25 which was used in the next reaction without further purification,

The amine (128 mg,

0.695 mmol), in concentrated hydrochloric acid (3
mL), was heated to reflux for 24 h. The reaction mixture was cooled to room

temperature and concentrated to give a mixture of amino acid hydrochloride salt (3:1

diastereomeric ratio) and 1 equivalent of ammonium chloride as a white solid (183
30 mg, 95%). Mass Spectrum (+ESI): 186 (M+H)".



A mxture of the amde (0.224 g, 0.777 mmol) and 5%
palladium C (Pd/C - 40 ng) was shaken for 2 days in a
Parr apparatus under 3 atm of hydrogen (H2). The

m xture was filtered through a plug of the Celite(r)
reagent and the solvent was remgved in vacuo to give
the resulting amne as a white solid (128 ng, 90%, 25
whi ch was used in the next reaction wthout further
purificatilbn. T?Sa3:5)ﬁ:?—ﬂmzr(olza5ngﬂué}oﬂ%etﬁjﬂpérkan-1-61
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Found: - C,3443;H, 3.70; N, 3.91.



hexane) indicated a 97:3 m xture of diastereoners.
Chiral HPLC (AD colum, eluent: 1:9
i sopropanol - hexane) indicated >99% enanti oneric
purity. ND 21 = +8.95 (¢ = 1% SCLUTI ON, MeOH). 25
Mass Spectrum (-ESI): 350 (MH)'sy, Anal: Calc'd for
C1O0H13ClF3NG3S2 C, 34.14; H, 3.72; N, 3.98. Found: C,
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war € B d-Smaebrin THF§1 OnLbwasadded The soleaied ¥ tirred af 25°
Was QUEMIHIE AT sbiitiBn Wad reSQbidl L O 0F 15 saturated
anmoni um car bonat elaréﬁlv(?} 0 °#§1ﬁ6%?’§s£3iaa$r¥"ﬁ‘i’f§m°fw@m%(473 mg,

i) . 2-FmEnd} igaFHE (10phb)swasidged] elchaeélaﬂo&{v%_ %@g’ﬁ% towgm to 0 °C

concgpt d. Lo~V -4-benzyl -3-(2

et hyﬁag ,‘@{eg-af pi ???f&re%g f’%’ﬁ%‘}’?";/s Qi-)@aéhgﬁ wdthre: 21 eoletion of

13 ensatfrated hiluftidach K t try
( LE?@% 6 "%%;%“ D AH OB P RS bl 8 P ofganic
pent BV F-GFRE ‘%F‘-’d eonCHRaed to Blivm(-m%ebmziﬂﬁ-(Z-R-bromo-Zi-S-'
R) -eth triffrote FerPArdYB-030 Bd; -5, =L rifluoro-pent
gn?)yl )?653?(%2 Iigi n- 2- og}z ogiégg%lpéé%gi ‘ﬁerﬁlﬁted by liqud "

di me WW?&%%SEWOHMMI@/}S)MS added sodi um

azide (18 noggs-2.55 nel I ol,uti on was stirred
%fr 72 2’ i Tt od ﬁ’?‘ﬂ?%%’*ﬁ? TP Pererrslc tRebenz o
hy @ éi"a%'@"e(Z x 20 mL) and concentrated to give
3-(2-S azido- . A _ .
S-ethyl -5, 5, ST f%? ez -3 GR-Brogor 3S- sty e S Al unrerperttandy -
n- 2-BRelidincRepnd dissolye jn ditBMBylformamide (DMF - 10 mL) was added sodium

azide (172 mg, 2.6 mmol). The 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

25 S-ethyl-5,5,5-triﬂuoro-pentanoyl)-4R-

-azido-3-

benzyl-oxazolidin-2-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—

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
30 shakenfor1hat0

oxazolidin-2-

°C and then saturated sodium carbonate (20 mL) was added, The
" muxture was extracted with ethyl acetate (20 mL). The aqﬁeous phase was acidified



C. (2S, 35)-2 Azido-3-ethyl-S, 5,Strifluoro pentanoic

acid

3-(2-S-Azido-3-S-ethyl-5,5,5-trifluoro-pentanoyl) -4-be

nzyl oxazolidin-2-one was dissolved in a 2:1 mxture

of THE and water (20 mL) at O Csgand |ithium hydroxide
nmono hydrate (1.4 mml 60 ng) was added. The sol ution

was 30 shaken for 1 h at 0 C and then saturated

sodi uPR 2N by drecklorioaridind extractediwishi ethylasetate2Ume) wegive (28, 3S)-

ext I aghalh Siclily 8B ARGRLR d"g'gg‘ﬁgbr R B G an

phase was aci di fiéd
extracted I t h (8% Wﬂ-ldmaaﬂ-ethymﬁ ﬁt@y‘lﬁarogzemen-(lzﬁ 39) -

2-azi do-3-eth I L fal HE noi ¢
i dentified bny %AE@ l% 50 5 ?nfﬁloro-pen?anom acid was dissolved

39) - ZlAﬂTHIb(SCinh) 4] °CanB Jifhitirn aluiiRin®hyaeide @M sofition in THF) (1 mL, 1
(28 9&)3 th 5-trifluoro-pentanoic acid
dm@. od The frﬁét“(gsmhwnmas ermsd@ﬁao 7G fon2lamThe reaction
aI um Was cﬂhédd A¥lab Sl ditt }o‘&nux
yﬂquuay 2 Sri‘(seésqlljletl ng dg(ﬂnﬁ?rdg%r\{%d; stirre W%
for oxXided 58&5@%}‘@%&0 HLbWith sigotops syqo@bntwaén each addition.
addi tTH miRfurdwheihed ﬁ@eré& mdlo'é?(eeﬂ He gi%s lfeﬁ ;J%Q 2-amino-3-ethyl-

hydroxi de (60 L), and water
stdr rd-hey i ofe-pAntarrdiel addi t i on. The m xture was then

39 2. g ?8"3"3%’"; il §5-E e Vo kR e -ouorsiamiao-

(25, 3,5, 5-trifluoro-3-ethyl-pentan-1-ol

3S) - 2- (5-Chl or%%ﬁ J&ng@hg 5h| oPé%eTn 12%3u| fonyl)

amdo- 5, 5, 5-tritluoro- .5-Hiflydie-pentan-1-
sol utdl ¢ ofmol)pid THF (2 mL) was added triethylamine (83.7 4L, 0. 6 mmol) and 5-

R 5 5-trif]uoro-pentan-1- ol (0.1
T RS-t ehbo i it el i A ane 03 e, The
Ohl6 reobikipn wasistGredifbr 16 h and then concentratelefhe sollvent t\];vas rerréoved and the

r - 2- n r
N S b T MR -
and tpﬂnese(RB)}H@nCrmingdhecBh&ms&lbéw was renoved and the
resi .5 nL) and purified by
seni (gér eBrelpgrta eeﬁké'&&ds@n ‘b‘ﬂ%\sse (RP) - HPLC usi ng t he
ajhdlcalmma thePleno mERR®- QISERAL®2I &R dthhin %H?rlfn uﬂgs

t Phe C18 Luna(r) 21 X

mn Sg ofyR As e ¢ %&qﬁiﬁ%}&ﬂ%%t er (0.02% TFA buffer)

Sol v@mlveaBAQ@at@mﬂg(olog%QFQ%uﬁgJFA buffer) Sol vent
Gadient: Tinme 0: 10 ¢ 2.5 mn: 10 % B, 14 mn: 90

% B. SOBfetfradient: Tirpe & 1IQL4’@L%5ZIBHW|B’@QW PeaB. was
col | quiyeRakABES r@imtdV absor ption and
25 The product peak was collected based on UV absorption and

concentrated to give the title compound, 1.7 mg, HPLC retention time 2.97 min,
observed ion 428 (M-H).

-




concentrated to give the title conmpound, 1.7 ng, HPLC
retention tinme 2.97 mn, observed ion 428 (MH). 59
EXAMPLE 12 (2S,3R)-2-(5-Chloro- |, 3-dinethyl -

H pyrazol e-4-sul fonyl )-am do-5,5,5-trifl uoro-3-

phenyl -pentan-1-0l. Follow ng egsentially the sane
procedure as Exanple 11 but using phenyl 5 nmagnesium
brom de and 5-chl oro-1, 3-di net hyl pyrazol e- 4-sul f onyl
chI oride, (2S, 3R)-2-(5- chlm

, 3-di razol, 4su|fon -amd05 5-trifl
uor o- % Bﬂihﬁl %E%? 313( RAHZI,'PW@QJa‘f‘édlfowl)iﬂﬁgo-SHEﬂ_mﬂuoro-&
retention tinme 2.25 mn, g tanl10f) 424 (M H). 10
EXAMPLE 13 Synt hesi s of Tr| f1'uor onet hyl - Cont ai ni ng
Het er ocy clfodlowingresseatiallycths spmernsocerire @ Faamtple 1 hbutrusing phenyl

| hane
ol | onpneli AT ﬁ%‘%@ﬂgﬁfﬁ RS Rk Wiromy) i, s,
one ofR )sﬁ(ﬁ ~¢hlera-1 3v@imethy Wit plyrazoleeleiul fynyl rareids ¢ 56) 8- trihako-3-
Conper arLRtah 301 S0 MobhAR 71 g Seer ¢ 1RO tg 27 ipegperved

be mogh#2e@M-H) t h reference to Scheme 13, the

am noester XLVIII (250 g, 0.64 nol) was suspended in
toluene (4 L) and neutralized to pH 7-8 with 0.4 N
NOH (1.6 Q The |ayers werﬁacﬁquﬁaged and the

or gani c ph Was ed wi ter .6 L) foll owed
by drying vvlytnﬁl é@ﬂﬁ]ﬁ%’@e@? &%F?é‘“{‘%ﬂﬁéﬁ‘?@"‘é@lsmfpmde

was cool edn bre erfitbdiiném, thEREhed o@iskdtih Sat r?o?xf%
dii soth?9 I al um rium h dr| de, (DI %AL in etﬁgll\gel%]E %usmgthe

L, g Fxemplary reagents ang Cﬁ’gdlflﬂ@ t graeneraf skidll i the art will
- 60 Treadllp@mdrithntl BatRfaNedatBsh Joadm&%og‘g %Eﬁur%% %stalysts,

stlrreg for 1 hour. The reaction was
a]qsue e(aa%srﬁiy) bmediieded by sodi um CI trate

di hydr at e WigPff¥dnca WSéh@ﬁX q% QHéarﬁng%i# %&Vﬁ Wéfgoeg (é)%\}xéca) was

g). After stirring fo hour
Vi a PSRORAAin EqIRRe 4h B 444@63%41@@4 P B8 06tht 0 ANNROHD (1261L). The

Con ot i S Pl st el o
dripe sath Nap$(y @8 £). Thae tolusne solytion ves so:dled:ts “68PE to -62°C
3 s e S U AR i .
a whik2mghBied.), keppngthe Ze;mpemmm belo(v]:S@ °© The rﬁ&uﬁ‘@ kwas WBrmed to
0 e O B S
hour @unOﬁ@N@QHa(llg/&mLy\ﬁ&lowedmmdlmm atrﬁﬂe |dIhlyaztateq|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 HCl 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,



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.:
am noal cohol as a solid. 60 The am noal cohol (100.2
g, 0.41 mol) in CH2CL2 (1150 mi)gwas treated with
N, O Bis(trinmethylsilyl)acetam de (BSA - 110 nL, 0.45
nol) followed by triethylamne (152.4 nL, 1.09 nol)

and di mst MEHe arvimaRphbldi 0022 ? QMQIFinol? B3I, (1466 ﬁx‘L) Was treated with
onyl chl oride (105.

mn t a sol of s

or) S-Bs Rty b Sttt B Asdde mLands oD foinvet s

was adnlethwadurt 544 il2 0o dinkXDMPAP 51

(over i ght) . e (450 &?@nﬁa%ﬂ@ﬁ’t IS’%lgsoo My et 28

| addedAJg%ol SrpiButes, >@t59]|“§°n§ su}fﬁwcm@mﬂ%m 049rmolb my@iﬂzﬂlz (186
\évg/% e %ﬁﬂdﬁf d Igdoﬁ{weaqhd éHM’é%&‘%ﬁmﬂ«ﬁX& Ftu%?oo\ﬁ@énlsgraf%e fir 19 hours
conce@veraighiy: Wdﬂiﬁémhhandl 3% andCl m&tﬂsald) wére addgd aad the mixture
silic I il c/ hexanes.

f :ralct%g%glfolrg Hgg{]?iglﬁm ng egérr%g?%%éd ﬁ%%‘h‘i P%elré"ds Washed with
under5% M%MmdwmmedhcsoytﬁioaIWas zatcemr-hted tol@ia8 oil and

o1 ve B Bl fiche ks SRania ook Eithtiane. diegctions
sdl i ceon@oriregprbdet were cohicentatedridecvacho, PiRdHSproRsRd @rystalhzatlon

S ec 0 fl'\’il-a’ﬁr %%Lla%fgecgaﬁdgtﬁ%sqi]_%fn&%gt%d v1]£1 lt?anon o g1%:/08¥ I1 egI (55%) of the
(a, gl doknpotueiascl AR plid - @odamfaaasasmy kel BORE G482 second

sul f onam (1}%5 Chl or ot hi en-
yl )su‘fr?%ﬁ[{}f’ﬁgﬁtrﬁoﬁlﬁ}’?ﬂ lzélgfqlﬁé‘ry dcl ohexyl Yacetic acid
20 The ami no(4, 4-difluorocycl ohexyl)acetic acid

68g, 10.973 mmol) was dissolved in 2N NaCOH (20
n%) The sol ution was cool e EXAMPICE 14-
chl or of-Ched g =(24sdifliR [ 2.
nmol ) was added (5 m n) delro gfailv}\lags2 Hﬁir&geég hm]pﬁendefz SquEanude
(10 nL). The solution was all owe
overnight. After 19 h, THE was r
the m xture was acidified to a
about 2 with 2N HO (20 nL). The dqueous | ayer was
washed with EtOAc (4x50 nlL). The~eonbi ned organic
| ayers were dried over MySO4, fikbeHed, and 61

S \O
a

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

o warmup to 25C
ed in vacuo and
of about 1 to

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  pH of about 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



concentrated to produce

{[(5-chl orot hi en-2-yl)sul fonyl]am no) (4, 4-

di fl uorocycl ohexyl )acetic acid as a crude oil (3.8g,
98.2% .- Mass Spectrum (-ESI): 372 (Mwﬁ' B
5-Chloro-N-[] -(4,

4-di fl uorocycl ohexyl ) - 2- hydroxyethyIJthlophene 2- 5
sul fonam de To a slurry of LAH (0.406g, 10.70 mml) in
THE (aﬁcmtr)arewp@dd&q[(s{&ﬁ&omﬁhatﬁysmf&mﬁmﬁio (saud_f onyl ]

am no oroc c| ohexyl)acetic acid g, 5.35

nol )alﬂlg‘lfﬁ%ic ae%twa?@ras 2@ el (3B 9rse?a(e)t i on vvas
heat emagscspz&ﬁ‘mflggsﬂﬁgn (Mbg. reaction slurry (light 10

brown) was cooled to 0C and the reaction was quenched

with H20 B. 5 rt§hloroNV-[NeOHATomchelyhexyld 2Hpdrogyeriy hiophene-2-
The rgashimRe Was stirred for 4 h to obtain a white

slurry.” The slurry was filtered and the nother |iquor

was further driled shyorofli$ON, 4068 10 HY raohol)amTHF (20 mL) was added

d |l il
(1 o0y Gl X5 Rh MR L dfbRiefatin Bifsfasmid .08, 5.3
FlashﬂiMoD(ernmmmK)%(gomnhgml uent: 1:2 EtOAc 15
h , f
5 chl or o- f\f[ ?-t@ © Jeagion WSS 1ot REG famy 183 Aheireastipmsivpy) (ight
t ho opbrewn) wé!:-couleﬂ COAT zmhel mmnwwtasa qidielddRASH AP simL) IN

(0 3 3 B ST ST bty st

éxi E/Pshliﬂry 3he Surry was! ﬂﬂere@and"tﬁe fdthefliqubr Hvhs fittherddried overdgs0,,

5- Chl eeefﬁ@?q congengrated i1 vRsHe 191 Qbjain a prde yeljovesil (-68g). The prude

d & ™ i
y roxmgSbew t%%g %lcﬁggesﬂésﬁ WGmEtoEraplw\lehgnt 78 E£tQAc-

6l firexenesdr affer @1%0@-519%43‘1@#9@@@11@heasyl)-mlyéroxyethyllthmphene-

sol UtZ-Qﬂfoﬁﬁmldeasawmteamo h lid (0.15 9
am no( 6, 6-di fluoraob |:;:$/ rp ousso CM g3 yﬁ/ acetlc acid

(1.0 Masssspzqnmbﬁ 2 MeCH (4 1) was added
dropvage OMRATNY 6 49 .ONFL,596.17 EtOAc €, 41.02; B, 4.49; N, 3.76.

Found: C,40.63; H, 4.67; N, 3.74.
20
EXAMPLE 15
5-Chloro-N-[1-(6,6-difluorobicyclo[3.1 .OJhex-3-yl)-2-hydroxyethyl]thiophene-2-
sulfonamide

RF

HN
|/°

o

25 A Methyl amino(6,6-difluorobicyclo[3.1 .0Jhex-3-yl)acetate.
. To asolution of amino(6,6-difluorobicyclo[3.1.0Jhex-3-yl)acetic acid
(1.0 g, 5.23 mmol) in CH,Cl,:MeOH (4:1) was added dropwise TMSCHN, (10.5 mL)



over 10 mn at OC until a neon yellow col or persisted.
The reaction mxture was allowed to warmto 25C over
191. The solvent was renoved in vacuo to obtain .

met hyl

am no( 6, 6-di fl uorobicycl o[ 3. 1. 0]fjex-3-yl)acetate as a
light yellow oil (0.9g, 84.11%. Mss Spectrum
(-ESI): 206 (MtH)+. 5 B. Methyl ([(5-chlorothien-2

yl ) subvien by niraatiOA Glug6l a lﬁeongtemdvu B616PpeRStD [ﬁlleea@a&ﬁfﬁnéu:e was
yl)acag%atﬁﬁBS Chl orzgoctdw %? §_I[1 2-sul fonyl chloride (1.26
9 %sglger(t gvasfeovad ingacuo to obtain

| ut 1 Gldifliokéb
sol utin gzetrzy% /Idgtlnﬁﬂﬁor Otkl;li Cyéfﬁg)o? Pog]eQ 3Cy1 l;}ﬂt)%'ggg%l%{t g@ﬁévl?Xh (0.9g,

(0.9 206 +m m.) and
trs et hyl arg.ne Metl&?{ hiBrofth er[IE-E/ t)}u(ff Jﬂ%ﬁgﬁz&&on was

0, warm.t o 5C overni I quot

[
%50%@%@{% (ﬁ@x@m&ehexane) i ndi cated t hat

th t Cl2
(100 iy and ¢ herromopather R Ao s G TP s added

(20 rrypvRR(Sominkipsca soditiag me6H5ClN(am mme are L.solitien of methyl

t
conc enfind @ KNSRI | OBt s epaeeab i 4 el fricrncn 10
(0. 699}). andteethylamiine 1. mimﬁ; SWE\mdml)’ The ecqutltbyl walaau&!v&iﬁ%mto -
E't gif:%gée éger%gﬁtr(ﬁgﬁg%%ﬁﬁ e re% 'lrﬂ? . 84 B0 Ac-hexane) indicated
hI ribat [theareaio o) |

Uiy wgm%mas;fl?s%gg;f%wd%%&mc

1 2 5 '%er gs%gé tﬁﬁ %l (Eg ag gahmpﬁ.mqneoq; NaCl (20 mL). The
5- Chl cogamicNayet wab driéit shiet MaBOQHIRYE Mk ﬁcem'gt@&(to?bbYM frude off:

hyd t t hi_ophene- 2-sul f onam de 1o a Sl urry or
%%H %g’ﬁﬁ g‘a J%] ;79@ Iﬁ‘ﬂ’glcﬂdr‘: ﬁmFlH& % pitifiedeysthe Bibeage FlashTM 40
nmet hy:hromatography instrument, eluent: 1:4 EtOAc-hexanes to d methyl. {[(5-
5-chlqro n sul fon am no gﬂ?ﬁ eo’(){&/
f:l[ <(3[ §EQ’ %{"ﬁ @ “‘%‘%Ll%féwa}(é 6%@111@5@9% cd3 3@]hmﬂ-})l)acetateas a
dr opwoRbeleatoil(0.290E 12 2901 MassTd%%a%&HE‘ax |) t XA+HYRS
eactl o

aIIovvedt%vvarmto 25 C over nslurry

was cool e§-to é’@%ﬂﬁ@'&ﬂd@%ﬁﬂé@@%[ﬁd@]hﬁ:%ﬂhﬁd with
0 @d@xﬁfﬁy[]ﬂh%ﬂ%@'—s&lﬁa tmfge) and H0O (0.5 ni). The

reaction was stirred 0 obtain a white slurry. The
slurry was fil TepstrsofLAH0.030g, 0ct8 rhinol)iinr THIEES rﬁuﬂvbbe,{dded

o e (Bt B RS AR S i velolt Bfow s
pr od ybecej#e (Qlidefo. %&ﬁnmpl)tdtm)wﬁecat ﬁt&oveFlzaﬁiih 48e slurry (gray) was

chro e CAc- hexanes,
ek o?g&g&f lﬁl va O%%{?ggf%ver 4 Hhe rebiction siurry was cooled to O°C ‘and the

[28- ( GeaBtiati Whu;uencthed with 81,0. (asaﬂrmm&a\m a% M@M@t@s'm)

]t hi %A&l{é A ‘?n}]ﬁ? as coI orless oil (O

77 7 W § g4 4 pb Egla)w hitg sy \Fhgyslurry 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 [l-(6,6-diﬂuorobicyclo[3.1.0]hex-3-yI)-2-hydroxyethyI]thjophene-Z-Stﬂfonamide asa
colorless oil (0.105g, 77.77%).

Mass Spectrum (-ESI): 356 (M-H)".



63 Anal: Calc'd for C13H 4C1INF204S2. 0,20 Et GAc C,
41.41; H, 3.84; N, 3.56. Found: C, 41.08; H, 3.90; N,
3.47. EXAMPLE 16 5
5-Chloro-N-[(1S,2R)-4,4,4-trifluoro-1-fornyl-2-methylb
utyl ]t hi ophene-2- sulfonamde F 601 O A solution of
5-chloro-N-[(1S,2R)-4,4,4-trifluoro-I|-hydroxynethyl)-2
- met hyl butyl ] t hi ophene- 2-sul f onani de (prepared as in
Exanpfi@aly, Cac’ddor §1:8%GiNEI04S 0120 EBAR2C) 21 e BtHIreg £ N, 3 56,
wth pelngr (30 nl) was stirred under nitrﬁgf_ at 0C
Dess- Martin periodi nane reagent (7.59 & 4%%5.dd 33N, 3.47.
was added in one portion. The resulting suspension

was stirred at 25 C, nonitor progress of

raeﬁacti on by TLC anal ysis (Ié’gg@ggclﬁhexane). As the
rate of cobhlercsNe(l SHIR)t4)44%ifRidrd-1ForiBA-8 rhethy 16 -
additional 2 nmL portions of Cﬁlﬁglz,@tur at eyd Vt\ﬂfﬁgphene-z
wat er were added (three port# amideoyer 15 ni n).

After 19h at 25 C, the reactionfwas conplete by TLC.
The solution was diluted with 0 (50 nL) and a

sol ution of sodiumthiosulfate, S2C8 (93.83 mol,
14.8g, 11 eq) in 80% saturated us sodi um
bi car bonate sol ution (50 nli) s added. The m xture

was stirred rapidly for 10 msuntil both phases were
clear. The layers were sepa ed and t he aqueous
phase was extracted with etheg (30 nL). 20 The

combi ned oy B@Rioh okt 3Rl Fo-NE S sgauential |y w th
sat ur at ed aqueous sod?bumﬁé%%%%g'tt%&%’fb?%’l?r°§%‘6\é\&‘yl)'2‘

br i néngtysbytyljthiophase-2uifonamide (préfyR@as in Exabpler 32003 53 mmol) in

qonc t ' Q.l (2.679). The crude _

o od?&zc\?\zlasgﬂg%% ‘?ﬁgh%ryéto%ﬁq%s gtlgga(eunﬁprdg%oggg at 0°C. Dess-Martin
c P |fr orng't“%fme Wgs‘}tﬁ'-é?% H-%MT) Zzaﬁac?e_@fﬁfoda%&fbis'mé Rsulting

a Olg 3 L= o, .- 4, -1ri uQro-|

"t or E{P?‘ésfﬁﬁs?ﬁ 2125 ° ASkioTing Yie phpress Afeationg A& analysis
col of}:@ §40A¢/hexape)6Bgthesge BBB&Lver&bﬁSfﬁs%hﬁ]gﬂ%aQ%fgaﬁ'}é%ed,

350 Mthbrkl - Cal ¢! 10H11CINF303S

o 33 Alf; M %o§l§:9rj|§l,of ngggfz sact:‘gra. dvithowatey yvepeiadded (threg portions

S 3 pg@_lS@n). BfeFtEat 23 °C, the reaction was complete by TLC. The solution was
diluted with Et,0 (50 mL) and a solution of sodium thiosulfate, Na,S,0; (93.83

mmol, 14.8g, 11 eq) in 80% saturated aqueous sodium bicarbonate solution (50 mL)
was added. The mixture was stirred rapidly for 10 min until both phases were clear.
The layers were separated and the aqueous phase was extracted with ether (30 mL).
20  The combined organic layers were washed sequentially with saturated aqueous
sodium bicarbonate (10 mL) and brine (15 mL), then dried over MgSO,, filtered and
concentrated to obtain a crude oil (2.67g). The crude product was purified by the
Biotage Flash™ 60 chromatography system, eluent: 1:6 EtOAc-hexanes, to afford 5-
chloro-N-[(lS,2R)-4,4,4-triﬂuoro-1-formyl-2-methylbuty1]thiophene-Z-sulfonamide
25 asacolorless oil (2.65g, 88.93%).
Mass Spectrum (+ESI): 350 (M+H)*,
Anal: Cale’d for CyoH;;CINF;048,-0.35 H,0 C,33.34;H, 2.83; N, 3.87.
Found: : C,33.74,H, 3.31; N, 3.93,



N-[(1

S, 2R)-1-Acetyl-4,4,4-trifluoro-2-nmethyl butyl]-5-chloro
t hi ophene-2-sulfonanmide P O QA 5-Chloro
N[(IS, 2R) -4, 4, 4-trilluoro-]-(1-hydroxyethyl)-2- 5

nmet hyl but yl Jt hi ophene- 2- su4f onamngqde A sol uti on of
5-chloro-N-[(1S,2R) -4,4,4-trifluoro-I-fornyl -2-

nmet hyl but yl ]t hi ophene- 2- sul fonanmi de (prepared as in
Exanple 16, 1.0 g, 2.86 mmvolBXAMPLEHE (10 nl) was

?g i E) r ﬂ%(fgﬁ?%kﬂcétg% -ﬁu@o—&&ﬁéﬁ%@y%ﬁm i bqr;g{;negp?fonarmde

dr opwi se and the resulting solution 10 was stirred for
1 hat 25 T. After this tinme d, the reaction was
conplete by TLC (1:2 EtQAc/ hexane),. The sol uti on was
guenched w th saturated aqueous C1(10 nL) and
extracted with ether (40 niL). T, ani ¢ | ayer was
washed with brine (20 nlL) and dri ed over MgSO4
to obtain a crude oil (0.867 . The crude product

was purified by the Biotage sh 60 chromat ogr aphy
system eluent: 1:6 Et OQAc 15 hexanes, to afford
5-chloro-N-[(1S,2R)-4,4,4-trifluoro-I|-(1-hydroxyethyl)

- 2- et hyl but gl
col g?l e)s/s %| Iu %Oc]'lal%‘g‘?@?&@g]eég}a g,_ ) g%mSF&c}?}'%ﬁﬂﬂ’eﬂ(’yI)‘}
_Ef§| ) :mesh I(ijﬂtb{ypheng-Z—Mf{»(dmz& 2R) - 1- acetyl -4, 4,
‘2"' gL: :‘loﬁginodé g%)toﬁl\( #f{cfglﬂr%oﬁq 1§ ?{t)- 0 pneﬂ%%;o- 1-formyl-2-
5- ghlm?tﬁ_gwtﬂlthSpltiﬁ)e-ﬂsﬂpémglﬂes L(ilalf%gdg@dmés lfé izxsmgié Ve g mmol)
o )I'Iz ﬁiﬁ% e e T B Mt agnesiot bromide (3.0
t dh theniltg 7Binndd
fl%lagrgre‘,paglsﬁgrg dgtg gll'llh at?gf‘ﬁ Bl éﬂgtg%a?gg%@ﬁgwgngﬂbﬁg sﬂlﬁgg solution

The resulting suspén 18 pepip@ dhegeagtion was Complete by TLC
noni t(b2|Em@At/hecape)O'ghe§tﬁutiah W2 3Gdnchtd woivh shhirardd Q‘L ﬁsSNI-L;CI (10
|

1:2 . As the rate of convers

t(he S r"f’iE ﬁ’ﬂ‘ﬂ%&?& oL (4N 1El): Thelereanie Haer v}/as weished w1th brine (20
t inr)andthef’diRiéd ves M

(thr ee §“ s ovvé’? 1%%“;@?"‘%““‘*?“ $ 8 3 5happroduc

the réy i“‘%ﬁl Orhomattgeaphy systéng elushis 1:6 EtOAc-

5! uthexine, 6T §-tho?tQN[It—])S md@,f,mg{@m LR SR —

thio h@l‘t Na2S2(3 (11.8
sat u 31?' bensotrsulogamidansns ecletasnail €. 495I g)49.6%). ( ¥Rss¥pkctrum (-

was msgem (Mlﬁ)

B. N-[(1S,2R)-1-acetyl-4,4, 4-trif] uoro-2-methylbutyl]-5-chlorothiophene-
2-sulfonamide

20 A solution of 5-chloro-N-[( 18,2R)-4,4,4-triﬂuoro-l-(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

25  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)



m xture was stirred rapidly for 10 mn until both
phases were clear: The |ayers. were 5 separated and

t he agqueous phase was extracted with ether (20 nlL).
The conbined organic |ayers were washed sequentially
wi th saturated aqueous sodi um bigarbonate (10 nlL) and
brine (15 nlL), then dried over SH, filtered and
concentrated to obtain a crude oil (0.38 g). The

cr udeAfierd@urat 2546, tpureaéﬁoadvab)toﬁxﬁaete%ém %Eécﬁ&lbn% diluted with
-chrongttﬁg (ﬁ%};y m el uent OAc- hexanes,

af f or f Q‘f%y ‘5‘8@10 fodiym thiosulfate, Na,S,0; (11.83 mmol 4.8g, 11

4, 4, ded iri 80%: edtGrafd A dOMS Rdhug) ilcéb&ﬁ'te%ﬁﬁxgg ;M}ﬁ@ Wi aadld The

fonam de as a y\lmte solid
SpeCtIPEFFHr? wesitirred sepidly fer 0. mmmfall bOﬂ@la@eSdNefre)clear The layers were

608 Ty udrne iagdly dkie s fisd gl oo B e crpbins

S, 2R)%rganic layery Perewashed seql(e];tla:lgydvuﬂxg&mrated arpmb’n;sl seﬂlhui Bl&rbonate
et hyh O LYy lahd Bifihs %1 Zhat Q90 I&SSO,;, BitEred anl\ci concentrated to

20 A soI uti on of
S, 2R)ebiaine euge 0111(013&|S)t Thef druderpredichwhd yurified by ihe@mtage Flash™ 40

17, °SHBRRARERS aaH, d P T o RS o llra &[G TR ooty
u]erer4 Mmﬂpgmzanetmutwpmybwmemw%m&m&%ég.%g{%t Nbiid

ba&gaﬁ T?‘%% 0.266 nL, 0.824 nunol

dropvmse resulting solution was stirred for
19 h Mass SpectumAFEST): 36Di(B-Bj e period, the reaction was

corrpl T 5 Et OAc/ hexane The sol ution

was quenc%é]ﬁ ctffﬁ ‘%’fciit]qpﬁgi%gz aqueoGs3%§346L 3618,3.85.) and

extr&oumtl with ether (40 nlL). Thecog Of 5% S
shed with brine (20 66 nl) and then’ g‘??bgﬁg/@r@

S to obtain a crude oil (0.110 g). The crude
product was purified by thgxﬁqug. Fl ashTM 40

chr omat ogr S e eluent: 1:4 Et OAc- hexanes, to
afford ?HHXMO%}(I%R)A 4,4-trifluoro- -1-(1-hydroxy-1-methylethyl)2-

5-chl N-[(1S, 2R q e
hyICet g;lo) 2- e ) rtlotBy 1Bt 1fthib AR 9 dub by dr Oxy- | - e

F

KN
Z° OH

__ =0
N S
Ccl
20 A solution of N-[(18,2R)-1-acetyl-4,4 4-tnﬂuoro-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 NH,C] (10

mL) and extracted with ether (40 mL). The organic layer was washed with brine (20



met hyl but yl ]t hi ophene- 2-sul fonam de as a white solid
(0.049 g, 46.6 %9. 5 Mass Spectrum (-ESI): 378 (MH)-.
Anal : Calc'd for C12H17CI NF303S2 C, 37.94; H, 4.51; N,
3.69. Found: C, 37.45; H, 4.03; N, 3.68. EXAWPLE 19

10 4-Brono-5-ch|Oro-N-[3,3,3-trQ%Iuoro-

- (hydr oxynet hyl ) - 2- _
(trifluoromethyl)propyl]thiophene-2-sul fonamde. F F F

F F HDard@héddiried ofér NiES Oy tolgﬁ%aimé% crgt?ed'oifl(ﬂ.“l’loﬁ). The crude product

hexaf |l uoro-dl -valinate A s
4. 4, NP Ru,g;ﬁ:edlby the Bigtrgedilashd] 49 ghromatographly systerh, €8emmbht EtOAc-

it romacayio ST N S 2 APPSR emetiyetny -
ni, 1metbgbwyllthigpbensctisdfodarnideias & whitelsdlid €0.04% g1 461 67%).

nepn ' 14 i.rred for 19 h at 25C. After

t%ios M?{r?e%%g‘én og-,gé#hée R%%%Q'l on was conplete by TLC

( 10% AnabH Gate’¢ fiir € §116CINFs 0585 t er  CENBRH4;HUIANN, 8.88

resuldi resi due of nethyl
4, 4, A?,OXH‘%' , 4" - hexaf | uoro-dl - val i faf&43: #035Nvg68.used
directly in the 20 next step without further
purification. Mass Spectrum(-ESI): 238 (MH'. B
Met hyl N-[ (4-brono-5-chl or OM%EQ?) sul fonyl J-4, 4,
40 4, 4, 4'- heDraibiscdhoréN-1d 3Rt rdl SR drthdy Rt -2
methyl 4,4,4,4',4' 4" -hexafl uoroval irna‘t?l‘é}J (1’é.y0 ggf)f 18
ol ) in cHecl2 (Hifueremethslprepyljthisphenerdestlfpgmmide.

at nosphere at 25C. Pyridine (0.81_, 25 i, 10.04 nmol)
was added dropw se foll owed by F

4- br ono- 5- chl or ot hi ophene-2 sul f chloride (1.486
g, 5.05 mml) in one portion anfl t e_?esulting
solution stirred 67 HN
Z° bu
— (¢}
Br N

cl
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
15 CHzCl,-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
20  next step without further purification. Mass Spectrum (-ESI): 238 (M-H)'.
B. Methyl N-[(4-bromo-5-chlorothien-2-yl)sulfonyl]-4,4,4,4" 4 4'-
hexafluoro-dl-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
25 mL, 10.04 mmol) was added dropwise followed by 4-bromo-5-chlorothiophene-2-
sulfony] chloride (1.486 g, 5.05 mmol) in one portion and the resulting solution stirred



for 19 h at 25C.. After this tine period, the reaction
was conplete by TLC (1:4 EtQAc-hexane). After
guenching with water (1.0 nmL), the m xture was dil uted
with CH2Cl2 (30 nlL). The organic |ayer was washed
sequentially with I N aqueous HCI67 (10 mL), saturated
aqueous NaHCC3 (10 nmL) and brine (15 nL), then dried
over 5 MgS™4, filtered and concentrated to obtain a

cr udefopild heP25C I frer S titeBod R ESkioNRas ccﬂhﬁl{etg ibg ?‘_Ley(l 4

the Biotage Flash 40 chronat ography system ‘el ue
1: 6 EriQdc-hexane) fafter quenching gyith water/(§.0 mL), the mixture was diluted with

N [ (Ao Grehilt Bedy! watild iddiaf) w?i}l%gglaal?é'ohs HCl

hexaf ro-dl -valll naté as a te’so

83. 0719l \ssgaiahaquepusrN{HES (10 mi9 And biideHlS mL)Othéh drikd over

grit)m’[?d?lsjg?, lg‘ﬁ%&? r%%?%n)ggnryeattw 3}? j)btfm a crude oil (2.1 g). The crude product was
(t :r i fpundied :uetm;Biw}ag@ﬂ?*WHD bmbﬁlgmgﬁphjuk)fsmﬁﬂm&@t: 1:6EtQAc-

sol ut v, -brono-5; to o

t hi enll}e%e?’)tg %@n@? yli\’(- ﬁ,“%,r%m,"i'c, ‘Q'ﬁ’ée?'a?ﬂ'lmfe{}ﬁ]'f‘ﬁdt"eﬂ A=
(1. 4Shegafhidr@QFvalinmela3 a whitd k¥Eid((282 §193.0%%). Aid&& pectrum (-ESI): 497
['ithi orohydride (LiBH4) (5.82 ni, 11.64 nmol)

under at nosphere at 0C. 15 The reacti on was

ald owed t & .war mBromaSCHIGo-N.B3, D 3-0I%rs-28mid %{imié@z% -2-
cool e&é&o 0C, . quenched. with 2N I—|Clﬁh%gl oﬁvﬁ}gé rtio ?,2

di | ut @Y HoFOrRRIRIPr oYY higpPensm e syifpparsidgani ¢ | ayer was -
washed sequent iTglalsylubh Bf bk e L) . )
saturated, a,qu,eousa SNal—|CC_I3 é 1%1‘3“”1?:(? %z%xgpgrc%%goﬁ%‘ zn{l?s,mfonyl]
t hen tfHéa4 et dexallygrovalingte (ledSem) 2 908 mowhide THEARE ehlt) ovas added
obt ai jfnRn¥orcifdRld CSBHS Sk mIh g Laas 0
ouri fi6d by the B ot a}glé (%i\c%s S el c%?r%ﬁ’gﬁ‘ﬁwereato C.
siist ethe reactiamwas allogvegtnernntox257@ &r 10 b. T readion was cooled to 0°C,

4- b . . . . . )
(3,35 ndhol i ?gﬂlit §(ﬁly°_grag>c<l§‘r?%)f Ailyted ip ether (40 1) dthe. grpgnic layer
pr opyWastwaskastreanentiallyswith YN agedus HE! @ 0wili); extverated aquedusNaHCO,

, 84:; t - ’ O (MH' Anal:
S oGO g BERLPRES, o ol gaO sheed o agntiaed o
25 Forbtain 2 @udegil (113 g)}-Thd criife prkiuc? waSpurfiRd b Bblag@Blash™ 40
3085 O%P Qél%t%} %I?l& g}’sgtr{'k(%\he)l}& }&@}%Wmneséto afford 4-bromo-5-chloro-N-
(t ri f[Bi3grwifleotoyl-fhydopyinéthil)-a At ERSro2et)bRPIHPhén2- F
HN sulfonamide as a white solid (1.13 g, 84.32 %).

Mass Spectrum (-ESI): 469 (M-H)".
Anal: Calc’d for CoH7CIBINF05S, C, 22.97;H, 1.50; N, 2.98.
25 Found: C,23.11;H, 1.16; N, 2.78.




a OH S Br 5 4-Brono-5-chl orot hi ophene- 2-sul f onyl
chloride (0.193 g, 0.654 mol) was added dropw se (5
mn) as a solution in CH2AA 2 (1.0 nL) to a OC sol ution
of (29)-2-

am no- 3, 3,3-trifluoro-3- (trlfluogonethyl)butan-l-o
(prepared according to the ¥8d of Exanpl e 13,
0.115 g, 0.548 mml) in CH2A 2 (10 nmL) and pyridine

(0.9 L, 1.09 mmol). The s wgs al lowed to warm
to 25C overghght (19 h). 1 a | ot was taken and
TLC (1:1 Et rqmcéwblprcr No[i(kSéﬁé:‘oB proe b-fydraxymethsg])-2-

conplete. The r oPSindth I Wi th

CH2d 2 (100 ) TRifhiopd orfé%#fpi“#"@%?ﬂ itihifonloldd . i ¢
IN HO (2x50 nL) and saturated aqu us, NaCl (50 ni),
dried over MSOM, filtered, an entrated to
obtain a crude off-white solid .70 g). The crude
product was purified by the Biotg Fl ash 40

chr omat ogr aphy system eluent: 1 : 6, Et OAc- hexanes,
to afford 4-brono-5-chloro-N 333tr|fluorol-
(hydroxymet hyl )-2-(trifluoropgethyl) propyl]thiophene-2-
sul fonam de as a white soIP 39 ng, 15.11 9% . Mass
Spectrun1( ESI): 469 (MH) EXAMPLE 21 5- Chloro

6
4-f1 uoro- trlfl hydr oxynet.h
i f1uor f’f’fg?ré5 %ﬁéfveylzh&mdpé%i%? £16.658 nng) was

F F ddS8dubhivi 6325 inn) s §sc§ﬂmo‘§l @CHE’CHH Okt b k& ¢ Shution of (28)-2-

3- trtfluoro I ro
(iri faminn Bade pmwyﬁmrnmpmmmmpared according to the
| st
b gy haid or bl oo T iF b, Plabor g oy H e 09
( 0) (WL, ziz&gmml) 15he spludion wwealéavadd@wwmtoazs@e low¢rhight @b h). An

gr()ké;] loc{(i)‘lﬁgot Kvkaf éakgn %nc% }‘Ir(f; I(b ! rEéQAC-%%ﬂI&GI) (1)1)1(d3}?%1{ce dhtWt reaftert Vs Gomplete.

uor o r@'{eﬁe}qcyloxpmgggqe]waq iddptieé mih CH,Cl, (100 mL) and the organic layer was
washed with 1N HCI (2x50 mL) and saturated aqueous NaCl (50 mL), dried over
MgSO0,, filtered, and concentrated to obtain a crude off-white solid (0.270 g). The
crude product was purified by the Biotage Flash™ 40 chromatography system, eluent:

15 1:6 EtOAc-hexanes, to afford 4-bromo-5-chloro-N-[(1S)-3,3,3-trifluoro-1-

(bydroxymethyl)-2-(trifluoromethyl)propyl]thiophene-2-sulfonamide as a white solid
(39 mg, 15.11 %). Mass Spectrum (-ESI): 469 M-H)".



10 2-sul fonam de (prepared as in Exanple 19, 0.9 g,
1.91 mmol) in 1, 4-dioxane (42 nL). The brown sol ution
was heated to reflux overnight (19h). An aliquot was
taken and TLC (1:1 Et OAc- hexane) indicated that
reacti on was conplete. The slurry was then filtered
and the solvent renoved in vacuo'to obtain a
yellowoil (1.31 g). The crude product was purified

by the Bi otage FlashTM 40 chhegfppghaphy system
eluent: 1:6 15 Et OAc-hexanes, to ng?

5- chl or o- N- [ 3,53CHoxor4-flnerebi313, %-h}ﬂhomc%@mdlwdy)neﬂlyl)-z-

(trlfluororrethyl)g[f\ﬂj\ﬂ rd. annyl)
2-sul fonam de as (a ?é%&@oﬁwﬂ%ﬁ%% iggﬁ%éhﬁlg

Mass Spectrum (-ESI): 554 (M H' .FBR 5¢Chl oro-4
fluoro-N-[3, 3,3-trifluoro-]-(h 0 thyl)-2- (trif
| uoromet hyl) propyl ]t hi ophene- 2¢ sul f okam de 20 A

sol ution of
5-chloro-N-[3,3,3-trifluoro-I -(H?dgo
(trifluoronethyl)propyl]thiophe
2-sul fonam de (0.220 g, 0.39
acetonitrile (10 nm) was stj
25C. The Selectfluor(r) Feaggnt (0.147g, 0.416 mol)
was added i n one portion and ghe solution stirred for
19 h at 25C. After 3 h, V\,hlte preci pitate began to
appear. AfAer {éﬁ"i@’oa\ﬁ-@wa’rﬂtﬂmﬂ -fwdronaied)elxd TLC

(1:2 (ﬂj%?orﬁk?%@)ﬁ%png?;?%ﬁee-g rrg; yls aﬁ% by o%)?z 43Ot

conplete. Miinly, “Star pr Senty The
reacti on was hB&(@@u‘wmwm 2“80 nnﬁolhandAﬂtraidls(mpbttnyWas

t ake di cat t hat
reac {}I)hg rﬁ’un@?ﬁll&ﬂimﬂ @i @%jﬁg e ? Iri 3‘?“5‘%‘?&@& apﬁ gﬁo fi s?lpg%%f 4-bromo-
f’i.” d thelooiNHEns Ssfmred- -(yirvaanhy(hz2-(HfiabOmathyl gtdppiihiophene-

A9 e eniod el PRSI 103 21001 D B Biane a2 ),

55% NBetirown ﬂ)llmt%qu heatedtotrefiify ox@ﬁﬁ@m €lshy: n ﬂi‘qudt was taken and

TFA 401

(5 c hl)'%lféo ZiAF{ YAchex erit‘[xgalcated%dt reaction was coz'np ete. Qﬂle siurry was then

3, 3] tfiliefddiand thel solvieptcrens yedah hytup t2olithin lafyblllqkﬁﬁ-eﬂ?m}q BY b Bh&crude

pyl ]t ene i @ ous white

solid r?%ogw%pmg&g g@"b%%o%@a%p 40 A Rivptogzaplyy sysigggeluent: 1:6

(1% I—I)EtOA]:&ef%éM?d\. Eﬁ'&a 55chﬁi’r@-N3['3 3 3-tr1ﬂuoro—1 -(hydroxymethyl)-2-

N-[3, tr| oro Q’g droxgﬁp‘g}é{y trlfluoromsthy

1) pr UpFqFR gf@y stapnyﬂ:)- =sulfonpmide as a white solid
(0.220 g, 18.86 %). Mass Spectrum (-ESI): 554 (M-H)".

B. 5-Chloro-4-fluoro-N-[3, 3, 3-trifluoro-1-(hydroxymethyl)-2-

(trifluoromethyl)propyljthiophene-2-sulfonamide

20 : A solution of 5-chloro-N-[3,3,3-trifluoro-1-(hydroxymethyl)-2-
(trifluoromethyl)propyl]thiophene-4-(tributylstannyl)-2-sulfonamide (0.220 g, 0.396
mmol) in dry acetonitrile (10 mL) was stirred under nitrogen at 25°C. The

ynet hyl ) - 2-
Bributyl stannyl) -
fmoP) in dry

under nitrogen at

oS

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 19h, 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



HNO SCOOH S Br 15 A Ethyl N-[(5-bronothien-2
yl)sulfonyl]-4,4,4,4", 4", 4" -hexafluoro-dl- valinate A
sol uti on of ethyl

4,4,4,4" 4", 4 -hexafluoro-dl-valinate (1.64 g, 6.48
mml ), prepared as described Q Ned Chem 1981, 24,
1043-1047), in CH2C12 (10 nL) was stirred under N2
at nrosphere at 25C. Pyridine (0.81 ni, 10.04 mmol) was

20 ad¢ipdArislRped wa tﬁl@xﬂaﬁ&‘@ﬂcw 2 EtOAc—hexane) mdxcated that reactlon was
5- bronDthlo ene- 2-sul fonyl chloride (2

nmol ) 9P %Sﬁé“lﬁéhwo\f@s then fiitered jand the solMent éemwg tmvacuo to obtain a
t
Fenct f%’ﬁ‘“&rﬁs@i%z%p“‘%% e peiicEnd Piod o Biep BEAiPEe (lC,

quenchrimespherp T 2334 crrcolu@or) ehuknt; 53% de@Ncin @r(d Y%apieous trifluoroacetic

\?vlaésﬁte%gdsg(% Nt | aﬁk;zg %ﬁﬁ@ka i @cl)us 3&0&(-’%’3’\/ %ﬂ?ro\oﬁﬁmm“‘

s at ur [ét%ﬂﬁéhlgmohﬁlyﬂmmhiﬁ-%(ﬁmmmh}d)pmpyﬂﬂu@h&ea-

ot i S A B ol ot i Gl o Bl SRR e Specim sy

puri f408dMsH)t he Bi ot age Fl ash 40 71 chromat ography
system eluent: 1:6 EtOAc-hexanes, to afford ethyl
N-[(5-

br@onot hi en- 2-yl ) sul fonyl | - 4 ek ANv#i g4, 4' hexafl uoro dl

-vallgw a%%? V\:hlt solid (2.40 )’%r 80.0 9.

Spect o613, 3,3 Antruqrasl pihy droxymeth %ﬂﬂﬂwrf’@ethxl)mopﬂ]ﬂnophene-
3-trifluoro-]-(hydroxynmet hyly s2enanide
(trifluoromethyl)propyl]thi ophene 2 sul fonam de To a

sol uti on of ethyl

N- [ ( 5- br ono- t hi en- 2- y|)su|fon_\(/gi\zﬁg4,4' 44 -
hexaf | uorovalinate (2.4 g, 5. mpol F in THE (20 L)
was added LiBHA (20 ni, .20.04 mml) under N2

at nrosphere at 0C. The react i on %2;0 llowed to warmto
25C for 19 h The reaction was led to 0OC and
guenched with 2N HC (sl ow ition), 10 diluted in
ether (50 nL) and the orgam ayer was washed
sequentially with 1IN aqueou$. HO (10 ni), saturated.
aqueous NaHCO3 (10 nmL) and bgine (15 nL), then dried
over MgSOH4, filtered and concentrated to obtain a
crude oil (2.31 g). The crude product was purified by
the Biotage Fl &yl AQ(5bronomiogs-pPphosNpleds’ QI’Meﬁkgcaﬂuoro-dl-
1:6 EthA c- hexanes, to afford 5-brono

N-[ 3, /8% i 1 uor o-1 - (hydr oxymet hyl ) - 2

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 NaHCO,

25 (20 mL) and brine (15 mL), dried over MgSO,, filtered, and concentrated to obtain a
crude oil (3.3 g). The crude product was purified by the Biotage Flash™ 40



15 (trifluoronethyl)propyl]thi ophene-2-sul fonam de as
a white solid (1.3 g, 59.63 %. Mass Spectrum (-ESI):
435 (M1)-. Anal: Calc'd for COH3Br NF6(O3S2 C, 24.78;

H 1.85; N, 3.21. Found: C, 24.74; H 1.32; N, 3.11.
20 EXAMPLE 23 ' -
5-Fluoro-N-[3,3,3-trifluoro-I|-(hydroxynmethyl)-2-(trifl
uor onet hyl ) propyl ] t hi ophene- 2-sulfonamde FFFF F
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Mass q 55 M - _BaElLuor o-
5 TTORE PR I PRI b b Pl o
dor i friflypromstiyDpiopy Bibidpbere: opifonamide sud Whitasulid€1.3 4, 59.63 %),

sol UtMé%BsﬁéctM(%s'i):?ABS Wf_lll)u_or o- | - (hydroxynet hyl ) -2

Anal: Calc’d for CoHgBrNF0;S, 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-[3,3,3-1n'ﬂuoro-1-(hydroxymethyl)-z-(triﬂuoromethyl)propyl]thiophene-
2-sulfonamide |

A N-[3,3,3-Trifluoro-1-(hydroxymethyl)-2-
25 (triﬂuoromethyl)propyl]thiophene-5-(tributylstannyl)—Z—sulfonamide
o Bis(tributyltin) (1.36 g, 4.13 mmol) and tetrakis(triphenyl
phosphine)palladium (0) (0.32g, 0.275 mmol) were added to 2 solution of 5-bromo-N-



(trifluoromethyl)propyl]thiophene-5-(tributyl
stannyl)-2-sul fonam de (0.400 g, 0.76 mol) in dry
acetonitrile (10 nmL) was stirred under nitrogen at
25C. The 15 Sel ectfluor(r) reagent (0.285g, 0.806
nmol ) was added in one portion agd the solution
stirred for 19 h at 25C. After 3 h, a white
precipitate began to appear. After 19 h, an aliquot
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t hi or(h'ﬁthmrcﬁnexhylfpwwﬂljthi@}mme -S(tribetyistantiyl )+ 3-sulforfagidecls iaGvhite solid

O 0 9 Spe 374 (M 25
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trif) uoromet t hi g sul f onam de

F F W'@WE&W%@A}@% %{gﬁ’ﬂ{”meophene 2-sul f onyl
chlori. de (0. 14%@1&%@&-0@"3@ Qnﬂ\ﬁ@ﬁ) P—@@ﬁﬂ)xyﬁ&tﬁ%‘ﬂzse (5

mn) as a solution in CH2C12
sol utqvg}po&nm(th@prgpyg]mJWne-S (tnbutyl stannyl)-z-sulfonarmde (0.400 g, 0.76
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S xSl 19

mS ()Se@;tﬂma@@)reag@ﬁéo 3&5& P @ﬁmmé) \msl addﬂblmtone wa'hm 4l the solution
25C  @vel .r&srq@th 4t &9@ ef'd hai \Mﬁhégér &f@&té 9"'}??‘{1“8&9&@*‘1 L fer 19h, an

(1: 2 Et QAc- hexane) | cat
conpl aliquot was tglees ad‘il %QéHZ\HtQAC-@bm)ZnQIQ@edﬂb)I reavtion wes not

orga S ni, o
S R Ol Ty
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5- yellow oil (0.191g). The crude product was purified by the Biotage Flash™ 40

chromatography system, eluent: 1:6 EtOAc-hexanes, to obtain 5-fluoro-N-[3,3,3-
trifluoro-1-(hydroxymethy1)-2-(trifluoromethyl)propyl]thiophene-2-sulfonamide as an
amorphous .white solid (0.010g, 34.72 %). Mass Spectrum (-ESI): 374 (M-H)".

25 '



bromo-N-[(1 S)-3,3,3-trifluoro-I -(hydroxynethyl)-2 15
(trifluoronethyl)propyl]thi ophene-2-sul fonam de as a
white fluffy soli-d (0.0541g, 27.05 % . Mass Spectrum
(- ESI) 435 (MH'. EXAWPLE 25 5-Fluoro-N-[(1

S)-3, 3, 3- trifluoro- | - (hydr oxymethyl ) -2- 20
(trlfluororrethyl)propyl]thl ophene- 2- sul f onam de FFF
F FF HNI/ H74 A NJ[(1S)-3, 3, 3-Trif

| uor o- 1- (hydr oxynet hyI) 2 EXAMPLE24

(trifluoromethyl (t.ribut nyl ) -
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(0.32g, 0.275 mml) were added toa solution of
5-bromp-N 5 [ (1S)- F

3,3,3-trifluoro- I-(hydroxymsth I Y 2%(trifluoronethyl)
propyl ]t hi ophene-2- sul fonam de ffrepared as in
Exanple 24, 1.1 g, 2.52 mmol) ["}01]4-di oxane (40 ni).
The brown solution was heated o &1 ux over ni ght
(19h). An aliquot was taken/an TLC (1:2

Et OAc- hexane) i ndicated t hat\wBaction was conpl ete.,
The slurry was then filtereq and the solvent renoved
in vacuo to obtain a yell W Ol | The crude 10
product mésBrBHPFl‘f‘?P@E“eb%fs‘flﬁéleihM@ £0. Mgg% 9-568 mmol) was added
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solid m_g Mass Spectrum
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S ol utwashed with 1N HCI (2x10 mL), saturated aqueous NaCl (10 mL) The organic layer
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al i quot was taken and TLC (1:2 Et OAc- hexane) i ndicated
that reaction was not conplete. Miinly, starting

mat eri al was present. The reaction was heated to 80C
for 6 h. An aliquot was taken and TLC (1:2

Et OAc- hexane) indicated that reagtion was conplete.
The slurry was then filtered and the sol vent renoved
in vacuo to obtain a 25 yellowoil (0.078g). The crude
product wgg pupL I3 b . 0

chr omat ogr aph sfﬂélt?)ceim yeﬁr%ﬂ% P?ﬁaﬁogllé%\?lhgxanes to
obt ai {iBore ZJGWI{V(EE?P’G”%-S Atributylstannyl)-2-sulfonamide

trifluoro-1-(h 3(156%413“’:1{1&) %(P{EE\AEB%{@ ?ﬁyu

t hi ophene 2-sul onam e’as an anor ous
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- t ri sulfamée (p}dbp)atndtay lij Exeinaglér24)d- 12z, 2152 fnenal)rindied-dioR e (40 mL).
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a sol TILEC (mz EfOAc-h@dﬁe)andiczﬁcd ma:frbawwwmrp%té 3191e §1u9y was then
861} % ene%SnLatZBCwa

tri phBiere §1&ﬁ° Vémt IsRI0geqin vgguogo ghtgina ye*m-oﬂr(ésée) dhe crude
N T o e O
filt eﬁ%‘&‘r‘&xwﬁ I8 éﬁmﬁ% Kkﬁ) 8:8-35flperopr Gudrexymethid)-20

Pr odugHflREmHRANSEpYI irﬁbﬁheﬁ@ﬁhttﬁgée@g%n@gﬂz-ggf%%&gﬁgthne solid

afford the ure product as

B. 4, ®3508 24 ‘e’ﬁr)o Masg $pacpm§yESIy §20 (M-H)"
phosphanylg den%)FIDb&onN \rfSP8 3S- SN - 1 - B Symlstny-2-

suspensi on of

( 35 3, Grifiwaremertyperybiihiyphens-giselfopapides phoni um 15 i odi dg
23.5 g, 48.4 t 78C
( g Wé?;hdot o'n%fif@é)]so?a %jilﬂsu(o?o-l rgéydﬁ%y‘g’}}’aeﬁyf}dzde

slowy a sol ution
am de(t(@ucsomthﬁ)nr@wlﬂélnephenacsr(mb)xtyt faroyl2-sutfomabaitié (00400 g, 0.76

funn eln.giégqﬁ ﬁry[/yé%g)%%rﬂg alé)TJﬂf)n&&ss%%é BShelhah gen at ¥85C. The

stirre
Selectfluor® reagent (0.285g, 0.806 mmol) was added in one portion and the solution

20  stirred for 19 h at 25°C. After 3 h, a white precipitate began to appear. After 19 h, an
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
6 h. An aliquot was taken and TLC (1:2 EtOAc-hexane) indicated that reaction was
complete. The slurry was then filtered and the solvent removed in vacuo to obtain a
25  yellow-oil (0.078g). The crude product was purified by the Biotage Flash™ 40
chromatography system, eluent: 1:6 EtOAc-hexanes, to obtain S-fluoro-N-[(1S)-3,3,3-
trifluoro-1-(hydroxymethyl)-2-(trifluoromethy!)propyl}thiophene-2-sulfonamide as an
amorphous white solid (0.0061g, 2.8%).
Mass Spectrum (-ESI): 374 (M-H)".
30



foll owed by dropw se addition of ethylchloroformate
(neat, 5.0 nL). The reaction mxture was then all owed
to warmup to -20C over 3 h while stirring. The
reaction 20 was then quenched by pouring into brine
(100 ni) and extracted with ethy] acetate (100 niL x
2). The organic extract was dried (Na2S®»4) and
concentrat ed under reduced pressure. Flash

chromat ography with ethyl agstsamerpesane (0-100%

through a silica, gel_ colum (120 s)) affordg%rt he
product as | i ghtChicgeMblf4dbirifeworo- Résidgeymethy D

this material wt Wnﬁh@r@eﬁ%&fﬁ@ﬂoﬁﬂbﬁe—@%ﬁﬁoﬁ%ﬁ&’éﬁt as
white solid 25 (6.7 . Ss S&ectrum(+ESl) 431
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butyric acid ethyl ester (2.0 gn 4565 mmol) in THE (5
m.) was added 1 nlL of trifluor \% al dehyde hydrate
(tech.). The m xture was sea ' a pressure tube and
5 heated at 100C for 3.5 h. &ftser cooling to 23 C, the
reaction m xture was el uted hrough a pad of silica
gel (100 g) and Na2SO4 with Ex20 (100 m.) to renove

t ke by- ppoductsss, Mrrz d)»lopﬁ meu@mdmater-
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4 4 ”toﬂiéd (!séJ gLy 22490 Wasidtiéd tibhiny HEbikink (2318 498% Afrbf. The

ester
4 4 4rea|bt1mumm§u12 Wag warmed to iréfluy @nd stirred| fr 28 . - Thegauilting mixture

o1 FAALFROF s 5y Bepin AR BRI a3 g o

28C froedutf/wis. waFhed witlatolveoe (3 atd airednvdgo affbrdehephre product as

thro f Celite(r) reagent, rinsed with
Et 20 TS% cf@ﬁl Eg)flltrate was distilled to renove

Et 20 and BHE t 4.4 4aTrﬁﬂ1:0do-t2h’t£lpbﬂo’dlfe;thombamdidemd)émtyrzc acid ethyl
Ilqu ;509 99% . 15 E.

4“Fr|fl uoro-2-(2,2,2-trifluoroethyl)-butan-1-ol To

a sus pensi on offolzAbbpedsich af)(3,B,8-tHfl@droprbfyd)-triphetiphidsghonium

dded ] o )
A5, SORAE 3 3 4% rpoty insTHE (100 ) 8 870, s iged o agolution of
et hy | pcﬁﬁh&ﬂg bﬁé@trﬁ}nt efﬂllylsﬂ?:c) &rmdél”(o B)MI' #Thmemlesmis fril iy ﬂnmghtau fa@dition
S a re or . e Coo r on .
e ohne) e i@ o] e i Pityre i ST 5 B og i min
15% Na@bwédbydrbpwisd ddditioads BthylcRIBEbfoyaialS (néat; L0 FL). The reaction

After the resulting mxture was allowed to stir at 25C

for miriye wigterallqwed teyamaup dddd avea 3 whileistiging: Thegeaction
cot i ﬂb‘setﬂenf (ﬁfenéhe@ by EQﬁufgeiﬁtH |b¥1h@€1 00 %H_,g RED S RteWRith eglyl acetate

filtered rou%tl a pad of l1te(r) reagent an
Na2Sd400 rrﬁec Pi The erganic eaé@ctdv@tdrlleql E¥p25Qa)randroensenttated under

s oI \% e%ﬁﬁ»ce& Breé‘;uﬁ'é) Ffhshh @k‘ﬁ'oﬁiﬁt%hfaﬁg' Wgﬂﬁtac@&e@aegﬁle 26- IIS@/S) through

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 (6.7g,32%). Mass Spectrum (+ESI): 431 [M+H]"



(1.7 g, 41% . Mass Spectrum (-ESI): 269 [ MtQAc]" 25 F.
4,4, 4-Trifluoro-2-(2,2,2-trifluoro-ethyl)-butyral dehyd
e A solution of 4,4,4-trifl uoro-

2-(2,2,2-trifluoroethyl)butan-1-ol (1.5 g, 7.14 nmol)

in CH2Cl12 saturated with water (30 nL) was stirred

under nitrogen at 0C. Dess-Martin periodi nane reagent
(6.359, 14.99 mmmol) was added in one portion. The
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5,5, 5- Tri f | uor &-s8lufion of R4 ﬂmmmmmahwﬂwtoeu@nmbm-mm (15g,

5-(3, trifl th

| m( dgglgf}néﬁilﬁrl gﬁﬁ@b Lat&rg'reg leth water (Z%)mff a.sy stx}rp cli ux?&ér 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



dione (1.0 g, 3.59 mmvl) was dissolved in a 10 nL

sol ution of aqueous NaOH (0.575 g in 10 nL H2O 14. 38
nmol ). The solution was divided in 2 special vessels
for 25 mcrowave technol ogy. The solution was heat ed
by m crowave in seal ed vessels ﬂﬁ M crowave
conditions: 15 mn at about 100 /bpomer 150C, 50 psi,
then 5 min at rest, 0 % power. The seguence was

repe agogﬂlo“ Rfas hllﬁt@@w{tﬁ E%U @0 n’ﬁ@)%n&i Q E‘cﬁutlo\ﬂé(}f%dl&rg%msulfate Na,$,0;

anmonj a were renoved fromthe reaction mxtu

vacuo(73A3d mmad, }leba, 11 plgn 8P%daturated aqueous sodium blcarbonate solution (50
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(0. 03 WAGREEE The vtz ARG 01 10 b o R ks were

next ¢1@ac"fhedayew w¢r9 mpafa(sndtdmérth uedus phdse ovas extidered with ether (30

Ff 0 ny?%ﬁlﬁe%&?a&% 2 (V)VGEG \(%‘:h?l\skfh&entlﬁ]y Wit gart]llnated %queous

trifl awdluuebltr:yb()natﬂ (6 o) and brires (Th enl) rthetedried over MgSO,, filtered and

5, 5, 5. 2 2 ki fh th |

(. 0oFGtigRA S o il colifes B e i T0ob v 8 3ruoro-
t eretfylPbutysaldef oluti mb RnfGES

:Ngee[azﬂtiyhp ‘“*é)%’} %;gaﬁ%ﬁ ene. g‘?m ) oot SBedim GRS, e

g, 3.9 ofsd-; ﬁzT’Hﬁ“‘(’%fhWOMdmddzPéIdme-Z 4-
drmpMi&&tO the reaction mxture over 10 mn. After

60 min, the reactign mxture was all owed to warm

gradual |y to 284K cgﬁlﬁiff@eﬁzﬁdrsQ%nmot)raﬂdmmanmmbbnate

in v ang i W t h
| L% G il sz@%ﬁ%@ s el 4%?5%{#% gyck o

of t H@ﬂﬁﬁ)m@yllmﬁmwydm( 612 2.88 afmad) m@ﬂvmolm mm The black
m xt I r [ t0 4
fLxL Li]';eiﬁ:ltipg?’né:gtﬁl% wﬁg hedtedtd RPE | BRE3 10the érﬁxtar el {:ﬁnef ﬁ?%eneous and

precipitate was’wa
(B0 riwgs stigedtdRO’ € éord 8\nhAfter coobig o 25PC, abouy 4ot dofagvent! wWas

The ous l.a er Was
veshed ot e Coipabiclle il B TP sps bt o
wer e @ grrbaipigfipitate dilewas fHtpoeioThe mvather HgnOr Why washBEwith

Or garge A ?éfy? L) f’l?fe 0 Oéim&vl%[er WRSHaa over ﬁ4§§8£' 7094 tad

concentrate
N- [ ( Soperntraied ko Qina.lﬂ Sy(B )5§blirrﬂumy>l-1]—(252.,23trﬁluoroethyl)propyl) imidazolidine-

tgq fl t
(20,2 b3 Sorwhion oL, 10096 Masd Seerimt ey o080 tvrsany
( ||V|)+|‘|) I*f J. I-II \|;/Et5|5)5[ 5‘”"]?’4(05'0-3’:“2 QJ'ZOﬁ'ﬁh@BetZyl)-dl-norvalme
sul fon r
%/r i 1 uor ogt hyl f%’l —b?‘ti}‘cﬂ“? ﬁg%’g’zztﬂﬂWO%h)Ql?FQWDémdamhdme—Z 4-

of N- [didneqdogy; etsla mmrl)'iwa@ dissdlve@yhlio §1L5soﬁmbﬁ bf @Q&&t@ﬁ}x (0.575

(2,2,2 trlfl oet I) I-norval|ne
i CHeds Rolutien yas ‘:LlQedm@IS))quds'essels for

axbd e cnidF e t?e@hﬁb\l@ry. "111% hitiodt wal héatddty hicAwWAFOR 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 i vacuo and the resulting crude
5,5,5-trifluoro-3-(2,2,2-trifluoroethyl)-di-norvaline (0.92 g, 100 %) and NaOH

30 mixture was used in the next reaction without further purification.
Mass Spectrum (+ESI): 254 (M+H)".



yel | ow col or persisted. Wen the dropw se addition was
conpleted, the reaction mxture was allowed to warm
to 25C over 19h. The solvent was renoved in vacuo to
25 obtain net hyl _

N-[ (5-chlorothien-2-yl)sul fonyl ] 25,5, 5-trifluoro-3-(2,
2,2-trifluoroethyl)- dl-norvalinate (0.5g, 37.31 °/<).
Mass Spectrum (-ESI): 445 (M Hy. K 5-Chloro-N[4, 4,

4-trifl I - - -

tri 1[: uolrjggghyl %ﬁ(?‘ﬁ} tﬁ%%%%ugﬁl%%ﬁarﬁlg 31(222

sol utfiduorgethplgdiorvaline

N-[ (5-chl th I :

i Tuor -3 (2.3 B PPT UGBy PP A SRS Drtkrgmplea02
g, 1.3.36 mmoD))anil INaAOME nfittOrerwias dissalsedail chentbr I(l(BHB. The mfture was
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ne PRaI Qi RS bl ST RS RNBEe D sy ERBrRE I g 3.9
c 88! edmpl) v@é:damiveqiua ﬂifﬂ’dﬂo 7)) and irg_ﬂe@&kog@tkﬁ% the/reaction mixture

ition ed.in an e organic
Iaay erov\féio Elg% g}ﬁr é?/"%ti‘% viagalloyyrdd egv%ﬂmgra@wy to
”L) ZC andi tﬁ’ftd EQUHIUS}N&VE%&%Q in Phekio BRFHhB mhiRGre(wa élCldlﬁed

ELA‘I}% filtered and concentrate

to obthi’Fﬂ< g“ﬁﬂb@% { & B0 a giecipitple begande crgstent of the milky
VEGS  Piiiitef rhilird) YA b 80 Biird ROl éwhs éo%le’é g?bféﬁﬁ?ér&g{ 3P BY min and

syste | uent : 1: 6 Et CAc- hexanes,
5- chl tg]prbg F@_rcfd4 The grecipitate was washed with 1N HCl (10 mL) to provide a white

triflgsna Qr}ﬁch(gﬂ)fﬁ{eﬁ)&‘(lw‘béé d;ﬁgsglvédzm%ta 0]‘0|11Lill.%r ?’ﬁt %%1 %\{ﬂayer was

tyl]thi ophene - sul f onam as a co ess

g, 2.wshed with BRAGF=59 Mdt&soxgamdh@ex@ Mt WashEdhivRkdturated

27 1
e (gaqgeo%ltr\%tﬁ C Or{rﬂg The o ygg:mc laye ‘{Vﬁsﬁfjedfvfféwgs% filtered and
5 f IQ@Q?QB\M? 9 afﬁﬂrng)ﬂ(i-hhlomﬁmez-Qlasﬂfbﬁ)dhﬂ,ﬂlﬂmﬂuEﬁQ (2,2,2-

Erﬁor%wz% ?2 dl-no uoroet ;\%é%g;ﬁz) 38’1: v

i benzMﬁﬁé&HP‘ﬂNﬁaG'hHSé) 4:54 (\6+HFie cr ude organi c extract of

(br epar ed'as | EEHARfFerialocn: bRATmY) A3 St ghor o

in  etifluero¢Byhrdlnammalinatded t | t an| um (1V) ethaxide

(20 63 g, 11 54To a sol)utlon otl Is\fg-chpo);ot&eg -2-yl)sulfonyl}-5,5,5-trifluoro-3-
(2,2,2-trifluoroethyl)-dl-norvaline (1.3 g, 5.23 mmol) in CH,Cl,:MeOH C39))
TMSCHN; (6 mL, 12 mmol) was added dropwise over 10 min at 0° C until 2 neon
yellow color persisted. When the dropwise addition was completed, the reaction
mixture was allowed to warm to 25°C over 15h. The solvent was removed in vacuo to

25  obtain methyl N-[(5-chlorothjen-z-yl)SMfonyl]-5,5,5-triﬂuoro-3-(2,2,2-tn'ﬂuoroethyl)-
dl-norvalinate (0.5g, 37.31 %). Mass Spectrum (-ESI): 445 (M-H)".

K. 5-Chloro-N-[4,4,4-trifluoro-1 -(hydroxymethyl)-2-(2,2, 2-
trifluoroethyl)butylJthiophene-2-sulfonamide
To a solution of methyl N-[(5-chlorothien-2-yl)sulfonyl}-5,5,5-

30 trifluoro-3-(2,2,2-trifluoroethyl)-dl-norvalinate (0.5 g, 1.11 mmol) in THF (10 mL)

was added LiBH, (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



(+)-toluene sulfinarnide (0.537 g, 3.46 nmol) and the
solution was heated to reflux for 5 h The m xture was
then cooled to OC and water (35 nL) was added to
precipitate 20 titaniumsalts. The suspension was
filtered through a pad of the C%%ng(r) reagent and
the filter cake was washed with Cl2. The | ayers of
the filtrate were separated and the aqueous Iayer was

extr aﬁﬁlﬁﬂ\l )2 0] kkl&H&Mﬁon)TdiExteQ%&qq 9{19‘3.{?& the ot m‘géy%r was
wer e ied over filtered, and concent rat

obt al"ﬁas edcﬁeﬂl‘beém@é’f 59\/1]8 agueoys HE! G mL)T pasureted dgueonsoalE€O; (10
was [ dnl 8endY1 Stxﬁﬁ) Bieﬁ 'iiﬁguem}: hﬁ%@ﬁw iﬂ%r%gg&fl gﬂ&ﬁé’&% obtain a

system 25 el uent: to a
4- metoyde-ofl (.36 p). Zha cmd@ prlofimqn masapmﬁ(ez byt Blotage Flash™ 12

ol 1 GGy ity AEICN LR Tee 15 i i o Mg

( M Hytriflucgor1- (Bydroxmeqthml)—Z-l@ 2,2-trifluoroethyl)butyl]thiophene-2-sulfonamide as

uor ol TS LR, £0 20 PSR GmSrEe i num

cyanide (0.223 nL, 1.73 mmol) in THE (10 n.) at 0OC

was added i sopropyl al cohol 1.27 mmol ). After
15 min, this solution 5 wa E23 a-78C sol ution
a0 4- et hyl - SC{GEN- Fl 8 i a-irflubio g ichyRethy 22,2, 2
trifl uoroethyl)but %enzene sulfonam de (0.4

1.158 mmol) in TH “E‘L Wjthigpheps-2rsulfonamide
reaction mxture was warrred tre 25C.cFAfter 5h, TLC (1:4
Et OAc- hexane) indicated consuppti of st arti ng
material . The mi xture was cool e o -78C and

saturat ed aqueous NH4C1(30 nlL) added. The

resul ting suspension was 10 fi T"fﬁ{ d through a pad of
the Celite(r) reagent and the Nc; &H pad was washed
with EtOAc (2 x 50 nmL). The¢ Twyers of the filtrate

wer e separated and the aque | ayer was extracted
with Et OAc. The conbi ned orgdpic extracts were dried
over MyS filtered, and concentrated to obtain a

crude oi | & 0. 3EAEV-N{ Dk 4tre iMoot 2@as purified by

the  BiioResnybabladh kR ARk pRBRRAT 2PNy system el uent:
1 6 Et CAc- heﬁx}anigh to]a ord%}arret hyl -N-[ (1S)-4, 4, 4-

t1%i f | uor o- 1- i sB%%r‘PBldED(@mE etract pf 4, 4droBudrg)@212y| | ben
Zene gl fordUpnse ty@a?dé?ty@é’dyperp%:% EB m%égn&»% 2;%6 35t F, 0% &3 88mmol) in

Mass Spectrum ( ESIJ
5- Tr ietharSanla) w35 added titanipin(V) ethosiday2.53 b Hasamibl) follofed by (S)-

s ol utt
I( h)QtIB R ﬁl ﬁ%mﬂde (OZP 37 & 39¢,3mgD g é*’&é%ﬂﬁ%“ Way beatgd fo reflux for
20 t |5|hf Theomodurs way Iﬂwtl}zbt}lbﬂsmx)éﬂ’h exlwiten (35 HE) WAk 426& 1 aprec1p1tate
% mﬂ%.lt% cancentrated. | hfgﬁ-‘é[ %i was heat ed
8oc T RO Ut irish £ o e i fesgent and
was 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 over MgSO,, 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 (0.41g, 41.2 %). Mass
Spectrum (-ESI): 344 (M-H)".



washed with diethyl ether several times. The aqueous

| ayer was concentrated in vacuo to give a m xture of
5,5,5-trifluoro-3-(2,2,2-trifluoroethyl)-L-norvali ne,
NHACLl, and 4- et hyl benzenesul finic acid (0.045 g, 100
% . The crude ami no acid was usgd in the 25 next step
W t hout further purification. Mass Spectrum (+ESI):
255 (M+H) +. D.
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54
rifo| Chegaatoggaphe 8y strre slverte 1 6Et @A hexage, a*o sﬁmdﬁ-@ﬁhyer [(1S)4 4,4-
CHZCHﬂ\(ole Q i§9eyario2-e2, @@trﬁﬁlokﬂe‘tl@l)b 1 lge%@rre%ﬂﬁl%gnde as a colorless

am no- trifluoro- ??| uor oet hyl ) pent an- |

- ol (06(6395&315(381@5%%3‘75’\@@%@ T YMEDn) and
pyridine 0.1 i 5 AiA3 rmii’Z-tﬁ?ﬁor%?hﬂ}-L ABrhse al | oved

to warmto 25C overni guot was taken
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D A L S

20 To a solution of LiBH; (0. 35 mL, 0.71 mmol) in THF (5 mL) at 0°C
was added chlorotrimethylsilane (0.112 mL, 0.885 mmol). Thé 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
mmol) 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



EXAVPLE 28
4,5-Dichloro-N-[3,3,3-trifluoro-I-(hydroxynet hyl) - 2-
(trifluoromethyl)propyl]thi ophene-2-sul f onam de F3C
CF3 HNs\OOH Ca \ 5cl 25 A 3, 3,
3-Trifluoro-2-(trifluoronethyl) 8Jr (hydr oxymet hyl ) pr opy
| am ne A solution of |ithium borohydride (2M THF, 19.8
nm.) was added to a solution of

2- ani digohed 1N adlfebwéoﬁ ¢ fn;rj htPERERE N B 21 '(&51%34115 The

ethyl ester (5 prepared as dés
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t han (9.049,d 06 P aFtieccrisdsl aming alvato] wesmree th ﬂmnmewp vatheut further

I i th sat NaHCO3
untl lﬂﬂﬁ@&i@. I\%%% ueogﬂs‘l%lg}a/%ﬂroz(&g' ‘extracted with
Et OAc (2 E.50 mqmmav {(H8)- mmmfmomewﬂgdmglmemyl)dqu,@,@-
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yi e

T ff {
1 e fpiee Bplh A e e Erubh (0 ) fok 61 paigion of 29)-2-
N 3, anano~3-5§5f firiflLkOL I 2, 2 (e dE Lii- i-o?(o dab El 6175 mmol) in

uor o %pro I]th|o hene- 2- sul'T onam de
sol ut Hdfld ) agg tWF#‘InEéQ bm, é{OPmmJbFI'bmlmqn)was allowed to

( hy dr@atetssd 3&5%@% (BN &n afgub? ?wa&aké?x a%d%ﬁ]é&yl v gtOAmEhexane)

(1 m) was stirred under nltro en at
(0. 14!17d1ﬁ1ted thatgpackipp s mlﬁadénra# dlutedweith G0l eo mL) and the

di chl Gpada F%?%E%a%eﬁ%%thCP XD sa{ugateq2 i uI lﬁq\la?t% %5 mL).

nmol) Tn T i'"ng SO
sti r rEne orfgﬂmql&vehwas drisl q@er MeB0Os, fittored @nd caicerarated th @btain a crude

\rMetS hddlfﬁmﬂgésohw 014 g) ﬂ:lg Elrﬁggf) %?Hunpﬁed%n glaevﬁwga‘ge Flash™ 12
dri eoph(MMy SNerehwh de#EtQ@lc*rlmmanes he afford Sechioro {1 S)-
Was p(W4' AoV - @9&%9%1@%&8{]]31 2-(3— 5g-mﬁuoro%yl)bu?ylﬁgnophene-z-

Et OAc: héxanes,

4, 5- oﬁulafma@nde&a[m@ sglid (0.003.gA.0-%). Mass Spectrum (+ESI): 420 (M-+H)".

(iq/dr oxynmet hyl)-2-(trifluoronethyl)propyl]thi ophene-2-
fonam de as a white solid (0.037 g, 9 %yl el d,

racemi ¢ mxture). Mass SpecEXAMPEESS): 423. (MH)
4,5-Dichloro-N-[3,3,3-triﬂuoro-1-(hydroxymethy1)-2—

(trifluoromethy1)propyl]thiophene-2-sulfonamide
FaC._ _CF3

1

y
s=0 oH

~ Y
cf
25 A | 3,3, 3-I)'iﬂuoro-z—(triﬂuoromethyl)-l-(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-trifluoromethy!-butyric acid ethyl ester (5 g,

15.8 mmol), prepared as described (J. Med Chem. 1981, 24, 1043-1047), in THF (80



20 EXAMPLE 29 N[ (1 _
S)-3,3,3-Trifluoro-I-(hydroxynethyl)-2-(trifluoronethy
) propyl ]thi ophene-3- sulfonamde F3C CF3 HN S~% O
OH 25 A solution of (1 S)-
3,3,3-trif|uoro-2-(trif|uor(()rretrgyl);jl- ding to the
hydr oxynet hyl') propyl am ne (prepared accor di

$re%/hod gf Exzmi)loe 13, 0.100 g, 0.4 nmol) in CHCl12 (1

m.) vek) & 25 FC extld wad etirred fof mg.e ghgq?lﬁ@aﬁagd%&%iﬂgg 1@ftion mixture very
0. 097 1. [) wa e ol | owe y _
(3- t hi ‘6P éﬁé@&ﬁ? Iﬁ?‘i’s)s E*H‘Pgr iafg‘é oyggnig polvent wasTenpvad jmdgicyo and the

i d W8 s& b fhtiBRHT Wtz ek
ety i e oA e e e

| oadHIRHe EIOACH xSmbland hagreanic exttactafwees dried over NaySO,

' idel 9,3, 84%ifR¥rd-D Qe BBl bl Ash 12
gﬁrgﬁ?tﬂg%?g%ﬁe%?{?rﬁé él’u_ent : s 28@8 tOAg:F)hlgxanes,go'
to o %ﬂrwwmeflxyi)syapz,agy@afmgnm PB{3.2 gmé%jfr ?”S%Z?n“é"é‘*%i il was of
5 (trd ) -.3-
v\,hi(t[eglllﬂsﬁ(():Ihlziﬁtr ( {c%‘%th‘géﬂ% le}gb %ﬂggﬁggﬁuifﬁss Spectrum

(-ESI): 385.9 (.Whlorowg;3@@%3%@%%@%7_

Skl i o " 2T

N[ (19) -3, 3, 3-Arsbhltiumbfﬁ,$,3{ﬁﬁ&tﬂir@-§(g‘l_ﬂggirdfr%ert]l§dn)i-l&e cac

Szgl M@Mﬁ'ﬁo&% (ng%g O(legmﬂ?é) 1B T5F& amle was stirred under

des c miltiogei atr25e€aPytiding €. yersmil, 0. $20MBE1) Wias RddedFollowed by 4,5-

exCeRfichRothidaiene-2-sulfonyl chloride (0.226 g, 0.391 mmol) in THF (1 mL), and the
resulting solution stirred for 18 h at 25 °C. After concentration, the residue was taken

15 upin EtOAc (15 mL) and washed with 1 N aq. HCI (10 mL), brine (10 mL), and then
dried (NaSO,). 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-
(hydroxymethyl)-2-(triﬂuoromethyl)p_ropy1]tlﬁophene-Z-sdfonamide 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 (1S)- 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,



a

2, 5-di chl or ot hi ophene- 3-sul fonyl chloride was used to
provide 2,5-dichloro-N-[(1S)- 3,3,3-trifluoro-

- (hydroxynet hyl )-2-(trifl uoronethyl)propyl]thi ophene-3
-sul fonam de as a white solid (0.026 g, 17 %yield).
Mass Spectrum (-ESI): 423.8 (MJQ;. 20 EXAMPLE 31
N-[(21
S)-3,3,3-Trifluoro-1-(hydroxynethyl)-2-(trifluoronethy

') pr opyhdrhdl) RRCEYTS; @:5 L), faﬁmmg}éiﬁltmg%]n‘?&?’sgﬁ'éh for 18K atbh oC.

O 84 _The procedure descri bed in

f ol | onFTS 15aqtion meituEssYas depdedh ato the Tﬁcﬁbﬁmwﬂf Sampjét and after

chl or ¢gigentfion' WaspirHied by HedH ™ ‘
N[ (1 was ?I Hiek o? le'Biotage Flash™ 12 chromatography system, eluent:

(hy ?r%&m@ﬂﬂq b@c@nqsxtplwtamdiﬁis)-gy%gﬂmpw-u (Hj;dmﬂhaﬁﬁylﬂz-
sudfo %

Ve o my huliliiodng S sufchamide s ipespld B 3 g 35 %
4,5- Drlelﬁ) oro

N-T (L &l dr oxynet hyl ) - 2-

(tHf J’rr% ;Egbg ?fﬂ# hen)e(yz sul)/fZJnam' de F3C

CF3 HMals cmadfoscmcmogsz 10 Tl@somsqedszN 3.92;

descr in exanple 29 was foll owed W th

excep |“8 that 4, 5-di chl orot hi opi%ﬁ@ﬁr%@ﬂoiﬂyﬁ 77.

chd oride was used to provide 4,5-dichloro-N[(1S)-
3,3,3-trifluoro- |

- (hydr oxynet hyl ) - 2- (tri fl uoFeHYREEBBr opyl ] t hi ophene- 2

-sul fonam de 2asDghWhs- 3 93 4%h 1) .
Mass Spectrum ( ES Ne[éfsgl ‘B‘r"pé%ﬁ?ﬂ@@ zd
Thi ophene- 2- sul fdﬁﬁ%‘omynpropyllﬂﬂophene- 3-sulfonamide
(3,3,3-trifluoro-I-hydroxynethyl - 2l f laggr onet hyl -
propyl ) -am de
yi
s=° oH

\
mﬂ °
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-[(1S)-
3,3,3-trifluoro-1 -(hydroxymethyl)-z-(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-z-
sulfonamide
FiC CF3



F3C CF3 HN ;0, OH S fo To a solution of
3,3,3-trifluoro-2-(trifluoronethyl)-1 20

(hydr oxymet hyl ) propyl ani i ne (prepared according to the

met hod of Exanple 28, Part A, 105 ng, 0.5 mml) in

CH2C12 (1 nl) was added pyridine4(100 L) and 2-

t hi ophenesul fonyl chl oride (90.§;ng, 0.5 mmuol) in

CH2C12 (1 nl). The solution was stirred for about 8

to about ] C :

) “vs. 85 " Rineg e (AR nariniaas GaL FAbER with Hdfeichpion tat
HO (2 thaphendsuifony] chlomde)wasdsedsto poorade NAE 8583, 3atmifluoro-1-

o ot el i IS or N o Bishiri ~Sn Gt g5 ¢ e solia
Et _Og\c(/OKEﬂ an k’é%()ﬁela)) ,Mass Speatent RESINN8555 Q4-Fpul f oni ¢
ac§ d.

(3,3,3-trifluoro-I-hydroxynethyl-2-trifluoronethyl-pro
pyl)-am de (26.5 5 ny) as EXAMPEEal i d. The

fol | om ng conmpounpd € 3-35, Taple 1) were
prepar ed usi né"%ﬁlmgﬁﬁmi?jﬂﬁ%m%ﬁ Qrymethyl)-2-
3- t hi ophenesul f orptifluehdrithyEprétytthiophene-2-sulfonamide
2, 5-di chl or ot hi ophene- 3-sul f onyl [ | ori and
enpl oyi ng the procedure outlined i'r? Be 33. F3C
CF3 F3C CF3 Rs02CI ~OH ~OH r, CHC ¥ R~-SHN H2N PY O
O 10 Table 1 (LCVS Data*: Ml ecul a N' and retention
time) 3,3,3-trifluoro-2-(trifluorormethy])-1- RSQRC (
i ydr oxynet hyl ) propyl ami ne 2-t hi ophesgguldtonyl chl ori de
Exanple 33 (356 MH); 2.063 mn ~t hbophenesul f onyl
chl ori de Exanple 34 (356 M Hf! 13 nin
2,5-dich|orothiophene-3-su|fonyElchloride Exanpl e 35
.{424 MH).: 2.564 min _

0 The procedure described in example 29 was followed with the exception that

4,5-dichlorothiophene-2-sulfony! chloride was used to provide 4,5-dichloro-N-[(18)-
3,3,3-trifluoro-1-(hydroxymethyl)-2-(trifluoromethyl)propyl}thiophene-2-sulfonamide
as a white solid (0.050 g, 29 % yield). Mass Spectrum (-ESI): 423.8 (M-H)".

- 15 ' EXAMPLE 33
Thiophene-2-sulfonic acid (3,3,3-trifluoro-1-hydroxymethyl-2-trifluoromethyl-
propyl)-amide
FsC CF3

y
s=° OH

S \\o
o
To a solution of 3,3,3-trifluoro-2-(trifluoromethyl)-1-
20  (hydroxymethyl)propylamine (prepared according to the method of Example 28, Part
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



*Hewl ett Packard Series 1100 HPLC/ M5, Luna C18 2 x 30

mm col um, elution gradient: 40% acetonitril e/ water
(0.1% HCOOH) to 100 % acetonitrile (0.1% HCCOH) over

3 mnutes at a flowrate of 0.6 nL/mn. 15 EXAMPLE 36

D bromo-N-[3,3,3-trifluoro- |

- (hydroxynet hyl)-2-(trifl uor ometgl’s]yl ) propyl ]t hi ophene-
2-sulfonamide F3C CF3 HN SAOCH S OBr Br 86 To a

sol utigaeq fd tl?fe fbl%&n%afs'v%@ﬁéa vait N1 HC '(Ipfr&gq%?l% QF&;) dﬁled over

(hydrox propyl am ne (prepared acc
nret hod @cgswpp@hz@d he Ffugeﬁsohmﬁs pyyified by thewBiotage Flash™ 12

di br (1)%%&1]%8%%% Stg{a’s U'%%%Wm% %) &é}%}, %&q"eot_hg)phene-z

mol ) SUIfnm@md:IIﬁl@ﬂmﬂuqro- Iydrdxymethyl-2- tiflunesmethyilprayy 1 atide (26.5
atgoutmg) %%ﬁﬁ?ﬁ%l &.6 h at 25 C and then concentrat ed.

Et"OAC added and t he sol uti on was washed
with IM I—|(Hhe(fdllawn)g cdmpauady (Examples 3385, Fdble P veldpiépaded using 2-

o RSBt ol L Doy A B b R phene

G | sonftifonyiRhGride shd eHFIBYing ﬂféj)rddéﬂk&é butlinddi EXf@pi 330

nm col um, el ution gradi ent 0% acetonitril e/F ter
(0.075% TFA) to 10 10, &/ﬁ;omtrl | e 0.075% CFs

over 15 min at a flow ratp of 20_nCPYA™)_ provi di OH
the title compound (13,8 Oids a%w\k@k% , sol itdi¥he

fol | owi ng conpounds (Exanpl es 36-39, Table 25 Yoer e
Prepar ed usi nordye). ECMOTRLLMBDGACIR o5 | GRYh time)

chl ori de, br ono- ro_thi ophene- onyl

.Pn

chl Oitl de, 3 br ono- 2, 5- di chl or ot hi ophe3)833rifbF: trifluoromethyl)-1-
chl ofi de and ben®R8MQGiphene-2 15 syl fonmy.ﬁ-b,qut P)Fefylamine

enpl joyihivphéneeulingtedetice outlined Thg F3C
CF3 RSX2Cl F3C CF3  ):~OH H2N OH plygmse goda'l}ﬂl},l 00

3-thiophenesulfonyl chioride Example 34
(356 M-H); 2.013 min

2,5-dichlorothiophene-3-sulfonyl chloride Example 35
(424 M-H); 2.564 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%
HCCOH) over 3 minutes at a flow rate of 0.6 mL/min.

15 EXAMPLE 36
Dibromo-N-[3,3,3-trifluoro- 1-(hydroxymethy!1)-2-(trifluoromethy1)pro pyl]thiophene-
2-sulfonamide
FiC CFy



Table 2 (LCMS Data*: Mol ecular ion and retention tine).
3,3,3-trifluoro-2-(trifluoronethyl)-1- RSQ2C
(hydroanet hyl )prop . lamne 4,5- '

di br onot hi ophene- 2-sul fonyl chloride Exanple 36 (514.1
MH); 1.882 min 3-bronp-5-chlomethi ophene-2- sulfonyl
Exanple 37 chloride (470.1 MH); 1.699 mn

4- br ono- 2, 5-di chl or ot hi ophene- 3-sul f onyl Exanple 38

chl ori de (Tmomtwmf3 3:5-191ﬂ60m12|°(mﬂuoromethyl) 1-

benz%l{m&%ﬁe?nﬁy ﬁ,@éﬁ i %/tpﬁ%gfg:%c%%m gﬁ&%{q@m 28, Part

Luna AJI®5 2ngg 030mmmi) mmCleﬁllz (ledL} wasadded pﬁicﬁ{&(‘l 06+QP% and 4,5-

t t e/ wat to 100 % acetonitrile
(0. 1 Bt eptane oo PTHRTLL0 8, 65 el ncHeCi (onlo. The

MLy mi salutiS wassdalLes: Mu@’co%@ut 18h3x 35 té hrid Y é’oncag'ateé EtOAc

- hydr gxynet hyl - prop [ )-thi ophene-2-sul fonamd
S I-ﬁl*—"‘%f apa@ed@nfk e@ohmmfvnsowapheQWlth 1M HCI (1 mL), brine (1 mL),

4-tridrded oy Nfﬁg!;@‘ﬂaﬂd coﬁ&en'f_iaf@ﬁi Sl trh Y fg%w}a.{ {aﬂgx} g%llnjélYI%é 0.5

chlori de @ép Qsﬁ was a
of | ik apdpyoheshicreverse phgsqzmc (the Gilsn@HPLE)insameheift fie Luna®

( 5 ngisaloo e mm%ﬁuﬁ[nr, aldibe %}Qcﬂerﬁ AW‘ a?ebonétalleéwatg (i)é)75% TFA) to

2-amno-4,4,4-tri rirc aci’d
nifbl )100ds acetpnifril (Q@r’r’ﬁ%dlfﬁmmerd\imnn at Hflow matpef ZmﬁhL/nﬁh)?prowdmg

react tir.48 The reaction was

quenc e\é&%gghl%@gﬁ %@oﬁg w(?hte ? OH (5 L) dropw se.

Th Shsol ;/eﬁ’he fdlowdrsg mmoondst(Eﬁb:@Ml%fBQ TeslE %?}ek g?e’i‘im%ﬂ using 4,5
W ot assi u sol uti aqn 0)

The a“g% 8%@“ Wﬁ?ﬁéﬁé’“&@i"&w B-Fabrg@erchigre &%msm-@ﬁ

3 ti mhbn(id,@ brﬁino%ﬁﬂchloﬂ’dﬂﬁoﬂfeﬂ@ﬂ“sﬂfcﬂﬁﬁ&ﬁ&d%ﬁ benzothlophene-Z-

er BT ot RN Proge s oA B . or o

the 2 am no-4, 4, 4- FiC.__CF;3
FaC IC/E* RSO,CI LOH
OH R._HN
HoN pyr, CHoCl Sy

Table 2 (LCMS Data*: Molecular ion and retention time)

3,3,3-triﬂuoro-2-(tﬁﬂuorpmethyl)-l-
RS0,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,



trifluoro-butan-1-ol as an oil (0.174 g, 38%. This

oil was used directly in the next 15 reaction w thout
further purification. B. 5-Chloro-(3, 3,
3-trifluoro-1-hydroxynethyl propyl)-thiophene-2-

sul fonam de To a sol ution of 87

2-am no-4, 4, 4-trifluoro-butan- | 53 (0.161 g, 1.12

nmmol) in dry CH2Cl12 (4 nlL) at 25C under nitrogen was
added dropwi se Et3N (0.17 28 Afqp1 483 nmol ) foll owed

al so by dropwi se addition of

5- chl or oCHlospthha-tnlugie-i diygroxymetby k-prepylBthiopbeng-2-qulfiomamide
nmol ) as a solution in dichloronethgne (1 nL). The
reaction was stirred for 18 h at Z5C. The reaction

was then quenched by pouring it iMo a separatory
funnel containing saturated NahiCO3 sol uti on.

Addi tional CH2C12 (15 nL)lo was| addgd. ARter
extraction, the organic |l a $as-NEash —rh | N HC
solution, 25 distilled r ajfid brine. fhe organic

phase was then driedClover MyS@ and condentrated to a
crude soli t 0 crude product

was puri f |Agd b% ﬁ#lrggﬁcfﬂ%%téggﬁna}%? el uent: hexane:
EtS0Ac, 4:1 to A sblution obtinzsthylsilybitilaride<({.38 &, 2. B3mmol) was added

trifl - 1) -1hj -2- f
e SR TR @t - ONPR GRS 04 THE (S BT e 250
,(Ag ﬂ%ﬂ@stﬁ%g?mb@&mﬁmhm‘ﬂﬂo&o-sﬁwzg % gﬁ@ ﬁ)zé ggl*d)r?\lmol) was
4, 23 adg%i Wée@%@g% pﬂmﬁ T%Q reaR]:oqu_sgﬂlowE;@mEs h. The
41 5-rekvtion Waﬁ\hlﬁefnlhea)bly%a&lo%s hddifidnMeOH (5 mL) dropwise. The solvent
1R) - 1- hydr oxyet hyl']
{Or i FYGY BPEsted, IndsPo 15yidye teatnd ethonatassiymrhydeanidg dKOFR eplution

CF3 Hbo%S6 mi) Orhe %ue&s%ﬂaé‘e'was éﬁra%’cﬂﬂsﬂ%%&llo[rg‘}netﬁane 3 times (10

3-trif]uoro-2-(trifluoronethyl)
( or - pand o Fhs ermmis, phses were enmbm@mné dirigd evsr embydrous Sodium

5- chi frae NalRZy Bitrdridd the so1MPwas &vabbihted 85 88 e!2) arhing>s 4 4-

trifluoro-butan-1-ol as an oil (0.174 g, 38%). This oil was used directly in the next
15 reaction without further purification.

B. 5-Chloro-(3,3, 3-trifluoro-1 -hj)droxyme thyl-propyl)-thiophene-2-
sulfonamide '
To a solution of 2-amino-4,4,4-trifluoro-butan-1-ol (0.161 g, 1.12
mmol) in dry CH,Cl; (4 mL) at 25°C under nitrogen was added dropwise Et;N (0.17
20 mL, 1.23 mmol) followed 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 MgSO4 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-



.(hydr oxynet hyl ) propyl ]t hi ophene- 2- sul f onam de
(prepared according to Exanple 5, 15 0.200 g, 0.511
nmmol) in CH2C12 (10 nL) was stirred under nitrogen at
O C. Dess Martin periodinane reagent (0.325 g, 0.767
nmol ) was added in one portion, nd the. solution
stirred for 1 hat O T. After an additional 1 h at 25
C eac];h%g conplete by TLC (30: 70 Et OAc: PE).
The s foatt %"Yd‘i‘q‘}l}’l"ﬂPM)tthiO ep®2¢stlfonamide as sadlehr bi that
thi s a9itallibédun adge (1.10 g) in sat. aq.
NaHCCg? 10 nL) \.d@t?ﬁe ZOEbrie%ltzﬁstg%/ m xture was stirred
for OIVIgssySpeqtﬁgn(EgD, az1. S&MFH) were separated, and the

or ganpgal! a t h addi sat

NchoJéﬁ?l 10@%)&/@‘?18&% O i) éaﬁgggﬂ‘ér?%ﬁ%gﬁ'
(Na2Jmind: Aft er concent ratl on, the,pegsting, nesijgue
(0.190 g, 95%9 was used dlrectly in the next rfeaction
wi thout further purification. 89 B. 5-Chloro

N[(IS)-3, 3, 3-trifluoro- 11;{}(,611@)>Lg4ﬁ1ydroxyethyl]-2
(trifluororretg%lh}ogo_%p[{/ t hi ophene- 2-sul fonam de A

sol ution of -3,3,3- u°1'°-1 ~[(1R)-1-hydroxyethyl]-2-
5-chl oro-N-[ 3, 3, :itrﬁ'[ubifdlﬂé ,70 thi rzoqﬁftn Y, 1-S-
(fornyl)propyl]thi ophene- 9sul %na(l)fﬁ‘rh I:S'Jn%]i,e 0.482
mml) in THE (5 nL) was 5 stirred under mtrogen at 0

C. Methyl magnesi um brom de (0. 48% 3.0 Min Et20)
was added dropw se, and the resulti g solution stirred
d,

for 2 h at 25C. After this tine er | the reaction
was conplete by TLC (30: 70 EtCAc: EP oHlhe sol ution was
guenched with sat. agq. NH4C rrLC) and t hen
extracted with Et20 (100 ni). & organic |ayer was

washed with brine (10 nL) and_then dried (Na2SO4).
Abter 10 concentratl on, the crude product was purified

by prepargtory romat ogr aphy, eluent: 30:70
Et OAc: PE, “¥f ol |%§UJ€ QEErﬁ'%KW“HP{%(TﬂHQOmﬁWHHS\%I (r) o

col u@rmﬂ)ptoﬂ%]thz@menaié-cﬁﬁhmﬂgeG m. injections; nobile
phase: 10 nml/mn 10% Et in 7200; product is peak

one, Rf= 6.106™5Ygieupisehl Qf9']N {363, bisifhioro-2Geifireontothyl)-1-S-

d d h

ig‘gog’"’@“bf ‘3%’?8*‘ ofhcle olshitonmide (reporert accorfipg fq Fygmple 5,
t RA0P &89 h@r@énlz)wulstmndamddemnagem 0 °C. Dess-

£ 1 - Whirfirep L
T s 1 7 B s o

29. 68Pliign szlrrgg for|~1| h# 046. Aftaonrdditi6hal 28.a595 °CHithere4Bion Was

%eg 3;- ;:clnn I@t(e) W‘@g@éﬁéﬁ?fl e ls'o'h%i%n’%vsag Hhuted w1t§ rI]E(t)zr()t (100 mL),
and to this solution was added N2;5,05 (1.10 g) in sat. agq. 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,SO,). After concentration, the resulting residue (0.190 g, 95%)

was used directly in the next reaction without further purification.



Conpounds are diluted from DMSO stocks to 2 pM and
below in a cell culture nedium Conpounds are then
applied to CHO cells carrying the APP- 25 REP-NL
plasmd [Sudhir et. al, J. Biolog. Chem

267: 25602- 25608 (1992)] for a ps%rl od of 22 hours
After the conditioning period, mediumis coll ected,
diluted in assay buffer containing protein, and

sanpl es, gont rObRrANGRY. 3R oFbQP-‘{(’ iy Jsiya;rbséfertﬁja].z-
are |ncubat ed on )H;)re par ed EL pl ate. USing

sandrifkoreme W) RipR @ﬁﬁk%@drsegonaml fically d| rect ed

%86"[ anal ogous + Sticn AU (s, PRI (Aot pASS-
, (BrmyNpropydthiophits: Proulonathi: (cuag 8. 0A82200d]) ub”.[HF (5 mL) was
2' R T T N (P e P

SENEWEK)dded divipivise sl it 1Bt irep s |uion stanéd 80 242t 25 CLARer'this time

Sout REHR: Baresren yis Rps GO AEH LAAUR I Bluton wes

ef f eglienghed!with a0 Ii@QWHECIKI(EﬂxLMth@{thi&ed _mh 1564081 00 mL). The
production of extracell|ular heta gg%l oid.is

quanPTEaRiE ey SRy washeuitR Bring (A mio gad n drigt @V22S04). After

3ybs e&u:@ﬁﬁdtmnltn@emaé ﬁedﬁdawa@?l%nﬂaalby lpﬁ@ ; yme chromatography,
er a snor i hcubat

containin or mazan
G o OB AT A o SHoH ERLL, G Chinaa calumn 2x25
SpPeC HOPR RS fof, ih f@ct%‘ﬁ& %g&ﬂtuﬁ Z;hésl%elo%tﬁﬂh 1b olT%mH 720

conpound t oXi cCi ty fecte S neta Ism an
abi | iptogugtds psakohe R 7. 16t 20. Winpuotytito adtain/treanajcr] dsasfemomer 5-

t he

suppl T (k3 sePnaBieL fR-E AT TR oDl

46l utprqml]th(qphgnemﬁﬂﬂaﬁﬁniﬂh, aseh lof:wiGteablid (B3R %)i nes

are e ek using 1:100 dilutions

and g\?dég (s:ﬁel(1 ure?ﬁﬁ MHﬁpl emented with 1X

ant i #nagki Calaittfon(ebdCEEsNLRS, ug/ nl Co¥0.604 H32 4RI NH 48 i c,

and 0/ ertified fetal calf ser ) [ 0

bankézg |dr:1 l'iquid nitrogen. Peri od#’?ﬁgﬁy,ﬁ%‘gpg\l’?@'oi d

15 production is assessed, and cells are either kept

in culture or repl aced vvith ors at full
pression. (iii) Antibodi eE%A&ﬁgﬂﬁ%m certified lots

that have already been qusfoioiEIISAAsEdyl S assay.

Anti bodies are stored in snall frozen aliquots at -80C

that are & hawProRercrisiéar of v 4554)) Reagents: are of
the highest quaky, gé/u(:)ﬁ%/ %'dﬁ&%@froﬁ%l@@br&tc{]ﬁ?&ﬁ‘ﬁlﬁ aP@[)eﬁowma

"l ot specific nly reagents fromthat speci
manufcald cultues machdml @lompayndsere 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. (v) Plasticware: is of the highest quality
available. C Criteria for activity 25 A conpound is
considered active if it has an EC50 for AP40 reduction
of <100 Mand no toxicity at doses in the vicinity the
EC50 D. Standard beta anyloid infgibitor . The

ref erence ganma secretase inhibitor DAPT (LY374973,
AN37124: Dovey, H F. et al., J. Neurochem 76: 173 181

( 2001301ARAZ (onEpaQEE) agl Alaodmey bt Ehbbi Ié@?ilﬁ.d sodtee’ 19\1thern

and tges Ab40/ LI SA_and ave A( 34

nM an}g1 gfﬁ%ﬁé&"d@f@%mﬂ ody], tescptest of Bcﬂéml@Q fgatment on the
Rel eaetuléspray oﬁna?/c\f xR & :

descri bedg}d; 1 en& es aboggﬂglrogﬁgggﬂhggd aé%uns treatﬁg%&'nh
i n acPOPauHcEe SHaspAYsHY insyhated i el fulfuresngdsim eyntailing MTS-
Stei fibghean, PAﬂ d. et,

S (g eom Aller OR incbation pEEt 1S i cp AR R e read n

noni tHPPREPP. hﬂtpmé eqtosletarming the qxtent toi wiu(}mﬁa)pomdwomity sfifécted the

I N MeRIR I 6&h! i ence

Abstracts, e'(M\}/)(())I ﬁjﬂaﬁd abé@?% Wem%gkfé%#& of Society for

Neur osci eﬁce M%ﬁalSB@athhAm‘ajyorl da, October 23-28,

1999]. B fl t hi f. d fol.l

1990 5 LY S, BRI i s
DIVEM sekutiprs l(l@N/EM’o—DMSQholufﬂchose with 10% fetal bovine
serum 1% Non §sen and 1%

Peni ci | | i%- Str &?Mﬁfﬂ@&b\ﬁlﬁ? 5°)4]@I9023re'l°m13dfr0mweek
mi | | itowededsing 1anm dilubib@chn BfeultBred GIDIEN S fetelfed with 1X

prior_to transfect 5 Transi ent transtfections are
c ol 2BYeH é wes%éﬂ%%]]mbg;f@#l@@anmm apd il 0P cemtibied fetal calf
Li pofsmmamansmalm(whkeam Nk
of APP- | acl constn?lg%tEinIIEI))%A%n I%“g&a%fé’ Jt?
K?gﬁ’fﬂ‘i”dﬁ evesed rd erllaaee either kepicinisulbwelor mplacedt\hﬁx pﬁ‘ﬂgemtors
pL Plauﬁx(lre);prress&gﬁnt for 15 mnutes. Then, a lipid

m xture of 40 pl. Lipofectam ne Plus(r) reagent and 460
L Opti-Memtrd thRding dice fipm dertifigh dutethat 20e wirdally been

t he IQhiifiel wSthisead Arffib r niites

the DNA [ipid | ﬁa?ubat i %&r# a?%gt&r&ﬂgiég] qugméqug{s\%%ﬁe%ﬁ‘at are
oncethciWG &esedd in 5.0 nL DVEM nedia

20 (iv)  Reagents: are of the highest quality available. Certain reagents

are “lot specific” and only reagents from that specific manufacturer and lot may be
used.

4] Plasticware: is of the highest quality available,
C. Criteria for activity
25 A compound is considered active if it has an ECso for AB40 reduction
of <100 pM and no toxicity at doses in the vicinity the ECsy.
D. Standard beta amyloid inhibitor
The reference gamma secretase inhibitor DAPT (LY374973,
AN37124: Dovey, HF. 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 AB4OEC50—171
nM and AB42ECs5y=128 nM.



wi t hout Penicillin-Streptonycin. The DNA-Iipid
preparation is then | ayered onto these cells and

i ncubated at 37C overnight. One and one half mllion
transfected cells per well (100 L total 25 vol une)
are plated into sterile, opaquegPackard 96-wel |
Cultur-PlatesTMin clear DMEM whol e nedi a (DVEM -

wi t hout phenol red) and incubated at 37 Cwith 5% CO2
for 3-5 hours. B. Compound BXANPRE480NPOUNds are

di luted using two different protocols one protocol is
30 used for conpounds %e@b?ﬁﬁqré@wsm@%)ed powder in

vial ) and thBgoRbdalis gehextafea% dbs%nbédsiﬁ %J%@ggaem%e tested in the
supplied in solution O in 96-

pl at @Anmordbmmibrwbb@@d @chlaauasﬁﬁhusp,dél aﬁbblﬁ@e riMJones D,

o apEked NEE SRR fop0E SRelrBsliTelte: BRI g

on al mommpm mmelntdairecupsloapretem (ARP) prdtéodywsisriyg maainhahan cells”, Society

it o Sl EP s, VA2 80+ Romidl MRl s R 57 ©

cel | SNd‘mmi;bmnceanﬁﬂlmdi; FldridacO&tober 282, 1998 | Briedly, this assay is
Concent at| on E%_utl on x ng conpound (vial) Stock

Sol utHe BdPMAWSHi | uted with 100% DVBO 20 L stock

s@ ution DLI ut icen Chinlrenm 180 25 nM He es 60 pL

Dlution 1 D 200 I nl. 240 L 25
Dilution 3 11. §%&Kb°1= lf’tair% ed(mwhe}@PNWam%d@@W High
(in 1@1ch36 w11ﬁ€1|0%3f‘etﬁﬂ)év)ne SBREQQWN&Q%eﬁMMbdﬁcﬂg ahd 9%

in 96-wel !l format at thefollow% represéents
o

t he p?@awé%ﬁtrﬁmmywqt 3a ¢ Hith St CRot Ewe ellion eellsaea plgged into 10-

M| & Cadh @Ehed@l R pridk toléPanbRERA, COMPounds was used to
cal cul ate these d| [utions and as above, the last step

i®  the additi drensientdransfeciions a6 cowpletsd e ticamimendedsy(Ebco BRL
cul t YfsthoRhél Bibofectamine Plus® system. First, 6 pg of pRSVO-luc and 6 pg of APP-

lacI construct DNA are added to 460 uL Opti-Mem transfection media and incubated
with the 30 uL Plus® reagent for 15 minutes. Then, a lipid mixture of 40 pL

Lipofectamine Plus® reagent and 460 uL Opti-Mem transfection media is incubated
20  with the DNA-Plus reagent mixture for 15 minutes. During the DNA-lipid
incubation, the CHO-K1 cells are washed once and covered in 5.0 mL DMEM media
without Penicillin-Streptomycin. The DNA-lipid preparation is then layered onto
these cells and incubated at 37°C overnight.
One and one half million transfected cells per well (100 uL total
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 plaies). For
both protocols, 25 mM Hepes and 25 mM Hepes/1% DMSO are prepared fresh to be



Table 4 Concentration Dilution Stock Solution on inal

conc.) - 20 mM Solution 6 gL stock solution Dilution

1 about 200 g/nm. 194 25 nMHe es 11.3 L Dilution 2

Dilution 2 (in Cell Plate) about 20 g/nL (in 100 iL

cells/well) 15 Once conpounds arg diluted, they are

applied in duplicate on cells in tissue culture

pl ates (prepared above). Cells are incubated with

conpaisedlasatiluent. ChvHePesAIMEDAs uie'as &8 dagsht toitfvdbn 30 efRrimental

hours. C. Assay Measurenent Luciferase assays (the

LucLlRQESr) reagent, Packard) are perforned and 20 are

read on a Pack gg;%]utg I

renmoved from eg?:lﬂfo-gﬁg ble H%pa{%tgﬁigrﬁfggfgg c%&{gﬂhﬁ difftiop (Blease

|_ PBSlqﬁ%ﬂlatvtbfb laSt(SWPtlhthR/@letl@m@If aoapeynd tagelisuedia mdissmeculmre
opé .pL) of the LucLite(r) lysis/substrate buffer

|s a ‘'to each well and the plates are sealed and

m xed in the dark on a rot aryTabhamer for about 15 to

about 3@=mrAutes—eat .Lc,... $ craturc ,l*“ -e-ase

r eadi ng$—are—then—takdi=Bi OBy 5 Cou P ibion

i nstrumgnt. Measur enent.s ar e expressedxglgqoglpﬁt‘m\/éﬂal)

light u S?@k\ﬁlﬂ“ﬂlpnand 0dngimba| 1| at opdilited with 1 Q0% DMSPO

the M gelo(r) program as fol l ows. [0 Whslogksalution

of dat a it h_ Bhde 25 md1 Hepes
conpoundils exenplified| herein are proyé@gedDilutiothe
fol | owi. @i 2&0ng/mls consi de24fula2s mMeHepes

RRA if ilhluhemaé to at| least a 1.5 fo| tl.3 ptmhgien 2n
ughhlbl. and i s| (ind0A AL tellsiveell) as
determ ned by loss of signal (<_0.75 told increase).

Fold increase is the anoynt .of |uciferase activity
(measur ed HSGYSEFYPF GAMRUEHS 2K ’Ps?f‘WéP“Bqt ehEhEM, tBe following

cont r Rpresentafihé ﬁﬁﬁfc@ﬁi@ﬂﬂ)‘éutdhﬁlo%t(ﬂ&g ﬂ{agar?a{\fe%e AHoldclifar weight of
nean for fold 1 ncrease (nQt shown Al l onpounds

t E&t ctespePrmpegds ivas BseﬂéO ﬁ%ﬂﬂ%sheae dﬂE"m’Sta&ﬁ @5 AkpvBthe last step is

any| oihe addiirtficBinpdand kb ellshh&h £ Rsud 3k PREI)EL ase
i nhi bitor DAPT (LY374973, AN37124: Dovey, H'F. et
al., J. Neurochem 76: 173-181 (2001)) was prepared as

outlined in Internati onal Pat?gjefubl ication No. WO

98/ 22494 and fested in RRA a
Concentration Dilution
Stock Solution (original conc.) | - 20 mM Solution
6 uL stock solution
Dilution 1 about 200 ug/mL | 194 pl. 25 mM Hepes.
11.3 pL Dilution 2
Dilution 2 (in Cell Plate) about 20 pg/mL | (in 100 uL celis/well)

15 Once compounds are diluted, they are applied in duplicate on cells in tissue culture
plates (prepared above). Cells are incubated with compound at 37 °C with 5% CO,
for an additional 36-48 hours.

C. Assay Measurement
Luciferase assays (the LucLite® reégent, Packard) are performed and
20  areread ona Packard TopCount® instrument. Media is removed from each 96-well

plate and replaced with 100 uL PBS per well (with Mg®* and Ca? "). An equal volume



exhibited a 18.5-28.1 fold increase in |uciferase
activity at 20 g/nlL. 20 94 Table 5 - Exenplary
Conmpounds of the Invention: Ex # RRA Nanme data* 1 3.2
5-chloro-N-[ (I S, 2R)-4,4,4-trifluoro-I

- (hydr oxynet hyl ) - 2- met hyI butyl]%;n ophene- 2- 3.7

sul fonamde 2 3.7 5-chloro-N[(

2R)-2-ethyl -4, 4,4-trifl uoro-1- (hydroxyrrethyl)butyl]thl

0 p he gﬁm?pL) bf theTWlcl. AEB WsikRubstihite bhfrr 13 a@deddb bAhQrel dnfl @ plates

4 4 m%e@lﬁ¢ ansh yged o the glark op\paetagy) shler farj2bevtdiSiie Akoup3Q minutes

sul f gpaehd ratufe, Luciferase readings are then taken on the TopCo h
5 -chloro-N-13,3,3-tdfluoro-2-(trifluoronethyl) u(l

r oxy ARstTIentp urements jsteceppressed assiglafive ight G‘éltSS(IQJIQ and are

b s RafbhiBeandanityiied i ho MY Biclrel oblamt WIEOMRALY | ) 7 5
5-chl or o- D[(lmlalysis ofdata

29) - 2 ethy! - 4. fn e bl S o, it 0 1R Q%m})b“t ¥ el &dified

ophene-2- sul f onam
5- chlherein dxe prbvitled-int ﬂieffbllwvmg ﬂabl(a hdompyaml iB ybnstdeted|altivei in RRA

SRy~ 4P eadktp o oA e Epinspse R REGRSp b o 20 nety s non-

td } tebtio) BB @GBrmideSbY Fo@s’kﬁ'@l 8 (2 02758013 16dRéR6)0 Fléhchﬁéreée is the
2R)-4,4,4-trifluoro-1- glﬁ\ﬁqg 1- hydr ox ethyl] 2- et hyl bu

tyl } moyphRE ciferase agtivi wod 8 rlativeight KBt oxerdiluent control
2S) - Asm ﬁp}ersa&é Hﬁrsﬁmharﬁ %ﬁ%&%ﬂe‘?ﬁéeﬂ%? ford iGN Rt sidvdy N ALt

i ophene- 2- f onam de

3S) - z:o(rmomdmsj@dsvquwwebu;mpmmw ophene- 2-sul fonyl ) -
?rznsdo- 5, Sgd- I ighhhiF Pbeta ahib¥ mmbiphan-1 -ol . 12 1.6
3R) - 2- (5-chl or @hd referenaeeaingia sedrbtperintaoitor DARIL(INATYO?3; a

m do- R s |

5 i VTR e, BN AN 11 R0t fepared s

t hi opivélined mbtﬂmaﬁmammemt Plﬁ)ll&tlon No. WO 98/22494 and tested in RRA and
exhibited a 18.5-28.1 fold increase in luciferase activity at 20 pug/mL.

20



15 4.7

5-chl oro-N-[1-(6, 6-di fl uorobicyclo[3.1.0] hex-3-yl)-2-h
ydr oxyet hyl ]t hi ophene-2- sul fonam de 16 3.9
5-chloro-N-[ (1
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2
-2- (tv il adr cﬁcéiidnng} ‘Ex P34 pfuepERigdrdxy- 1Sty R d €
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trifluoroethyl)butyl)]thiophene-2-sulfonamide

28 4,5-dichloro-N-[3,3 3-tnﬂuoro-1-(hydroxymethyl)-Z-(tnﬂuoromethyl)propyl]ﬂnophene-

2-sulfonamide
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claims. 96 Wiat is claimed is: 1. A conpound of

I | | bl .
hereof,  visplicRRRE BB i Bt %C%Eeilﬁmfwé‘é hegpin gy

reference. While the invention has been described with reference to a particularly

5  preferred embodiment, it will be appreciated that modifications can be made without
departing from the spirit of the invention. Such modifications are intended to fall
within the scope of the appended claims. |



RS" I NH )(~WIl R4 R3 mwherein: T is selected
fromthe group consisting of CHO, CORE, and C(COH) RLR2;
Rl and R2 are independently selected fromthe group
consi sting of hydrogen, |ower alkyl, substituted

| ower al kyl, CF3, al kenyl, subsuktuted al kenyl ,

al kynyl, and- substituted al kynyl; R3 is selected from
the group consisting of hydrogen, |ower alkyl and
subst What e dlaimadds: al kyl ; R4 is selected fromthe group
consi sting of (CF3)"al kyl, (CF3)"(substitutedalkyl),
(CF3) nal | cyl phenyl, (CF3)"al kyl (substitutedphenyl),

and (F)ncycl o iﬁfﬁpoﬁf@ffbmuﬁ%' Jﬁx@ll lﬁﬂ:aﬁof Qé&eﬁtgﬁe salt
0]

groupcon hydr ogen, hal
fusedﬂFﬁqé“aﬁ@W%Vm@ma&B@m%@@Qﬁﬁqm?ed di ene fused to Y
when Y=C, W Y and Z are |Qdependeptly sel ected from
the group consisting of d Nwth the proviso
that at |east one g& //9 o stHe C R6 is
selected fromthe oup onS| ~or~Mydr ogeg,

hal ogen, |ower alkyl, se&ﬁhl uted | Oower al kyl; X
is selected fromthe group consi spi ng of /O\ S, S02,
and NR7; R7 is selected fromthe group anSREtlng of
hydrogen, | ower al kyl, substituted |ower al

benzyl, substituted benzyl, phenyfl) and substltuted
phenylierdpd 97 R$ is selected fromthe group
conS|st|ng of |ower alkyl, CF3, phenyl, and

su Ibst i L ufj s ptiemn;d from mheegr@t;ﬁfoﬁﬁﬁ:&xlgtdfcﬂd CORGC & GIOIEBR R,
sal t ydr, te

eof 2. The corrpound
accordi ng f{%\fu p%%g?t eﬁ@d ftomhe group consisting ef hydrogen,
conpoawer a:‘llqd Gubktinged lowel dlicyl) CF;, WGy sibdnutbSaledtyp faikslﬁ‘yl and

brom n rine. 4. The conpound accordin
any g%ngl':’c‘@lf(’i’ Fo 3, wherein R and R2
R is selected from the group consisting of hydrogen, lower alkyl and
substituted lower alkyl;

R4 is selected from the group consisting of (CF;),alkyl,
(CF3)y(substitutedalkyl), (CFg)nalkylphenyl, (CF3)nalkyl(substitutedphenyl), and
(F)acycloalkyl;

n=1-3;

Rs is selected from the group consisting of hydrogen, halogen, CF;, 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, dRG
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;

Ry is selected from the group consisting of hydrogen, lower alkyl, substituted
lower alkyl, benzyl, substituted benzyl, phenyl, and substituted phenyl; and



are each hydrogen. 5. The conpound according to any of
claims 1 to 4, wherein Wis Cand Z is CR6. 6. The
compound according to. any of clains 1 to 4, wherein X
is S and W Y and Z are independently selected from
C or CR6, provided that one of Wy Yor Zis C 7. The
conpound according to any of clains 1 to 6, wherein R4
is selected fromthe group consisting of

( CF3) nl owdRgas sewcted(ﬂ@%)h gtaupleahdisting o lowee (IRYK CF), phenyl, and

(CF3) J('phenyl and

(@B)SHP%%E%S}Wié subst i tut edphenyl) of S

st er esrclphaingicéuticalby actbiftalilo SAMO HytiHate ot PrslirldthtRoL! @i m 1,
wherein Xis S, Wis C, Yis CH Zis R5 is

chlorine, R4 is CF3CH2CHCH3, R3, R and R2 are each

hydr ogen, 2. whi qhe Bétsip olﬁdagc%rcﬁﬁ feépzﬁﬁel”\avﬁfe r R,

compound accor di ng to claim1, éev?her ei n {e §%9§Q§e C,
YisCH Zis CH R5is chlorine, R4 |s CF3CHCF3 R3,

R _and R2sare ag Robylageprlor

stereochen stry. 9% 2 &%(re d({:ﬁ(;{o Jc;bﬁ% accor cF‘s e c}flome bromine,
cl ai rarfluosiprerein Wi s N and X is NR7. 11. The corrpound
according to claim1, wherein the conpound is sel ected
fromthe group consisting of 5-Chloro-N[ (1S,

2R) - 4, 4, 44t ri f The campoupti uchondingmetdny bf eldims 1 to 3, wherein R; and R,

nmet h%g%xb;%gmphene 2-sul fonam de; 5-Chloro N-[(1S,

2R) 4-trifluoro-|
(hydr oxyrret hyl ) but yI ] thi ophene 2-sul f onam de;

5' - Chl or o, [(tﬁs1 2ethéLX£g444tr|fluorol-(1-

hydr oxyet Ryl ) bd P FYTFrAvEA Acsqeting toany phelaimsdeto 4, wherein W is C and
-CHE RrGRgN-[ 3, 3,3-trifluoro-2-(trifluoronethyl)-1-

hydr oxymet hyl ) propyl ] t hi ophene-2' - sul f onam de;

5'-Chloro-N-[3, 3,3-trifluoro-2-(trifluoronethyl)-1-S

(hydr oxy mat hyI )l"ﬂé B, duhﬂ‘hé&@f&%ﬁ’o?any SELI5ARAb 9€wherein X is S, and

5Ch|@r % 2S) eth -trifluoro-1-
(hydr x?ﬁ%@ VA BdeRengantly éﬂ?ré?ﬁeﬁ%nﬁﬂrﬁﬁwamow&d that one of W, Y or
ZisC.
7. The compound according to any of claims 1 to 6, Wherein Ryis

selected from the group consisting of (CFs),loweralkyl, (CF3)y(substitutedloweralky])
(CF3)loweralkylphenyl, and (CFs)uloweralkyl(substitutedphenyl) of S-
stereochemistry.

3

8. The compound according to claim 1, wherein X is S, W is C,Yis CH,
Zis CH, Rs is chlorine, Ry is CFsCH,CHCHs, Rs, R, and R, are each hydrogen,
which has 1S, 2R stereochemistry.

9. The compound according to claim 1, wherein X is S,WisC, Yis CH,
Z is CH, Rs is chlorine, Ry is CFsCHCF;, R3 R, and R; are each hydrogen, which has
18 stereochemistry.



5-Chloro-N-[4,4,4-trifluoro-|

- (hydroxynet hyl ) butyl ]t hi ophene-2- sul f onam de;

5-Chl oro-N-{ (1S,
2R)-4,4,4-trifluoro-1-[(1S)-1-hydroxyethyl]-2-

met hyl butyl) thi ophene-2-sul fonagi de; 5-Chloro-N-{(1S,
2R)-4,4,4-trifluoro-1-[(1R)-1-hydroxyethyl]-2-

nmet hyl butyl } thi ophene-2-sul fonam de;

5- Chl or o- NO[ ( 12he compound according to claim 1, wheremesNandX is NR;,
2S)-4,4,4-trifluoro-1-(hydroxynethyl)-2- nethyl butyl]

t hi ophene- 2- sul f onam de; (2S,

3S) - 2- (5- @) or Th3coMmpdtKl heBZ@iDIoldHIARN
am d%"(‘%i@ﬂr Lrl frﬂigéo 3- et hylé)%ent aﬁ ﬁ,ﬂ&gﬁm‘%%%alsselected

3R) HPFopsigingiofet hyl - | H pyr azol e- 4- sul fonyl)-a

m do-5, 5, 5 ([:MBﬂOfNJ{GrSOZI@) - DAL A6 @Pdrokyrmicdyl)-2-

| - (4, mwlbmul&ﬁhw@bme&qw@mamge hydr oxyet hyl ] t hi ophene- 2-
sul f onam gfbhléroq]‘éﬁﬁozlﬂ‘i Eth§l 94%ﬁuorgr obi cyclo

[3.1.0] hex-3
hydr dkxﬂé@we}hﬁﬂbgb'ﬁﬁn@hﬁnﬁbbﬂﬁxmmdée 99

5- Chl

S, 2R) 0204 AP TS %23-}?6W§1|4-"b‘-%q‘1?§9'k&1'y| ] t hi ophene
-2- i'uﬂlfommlﬁmtyllthl{)}é}fbne-zl-sulfonarmde; A I "

S 2R)-1- A - met t 5-

t hi 0|)ohene gbmé’ﬁ?#ﬁg’nﬁi[]ﬁ =3 Pfg%m (gu yi1-5-entoro
S, 2E)h?'%mﬁyfiﬁeﬁlﬂ)ﬁrbpbdﬁm@heﬁé-li?ytdfoﬂliﬁ/dlrdb rrgt hyl etShylhI) 2-
met ut sul f onani de r ono- 5-chl o
ro- rxﬁl [3, § @1{‘]’ W@&%mﬂmm(%?aﬂwywethnw)&z-

(tri f('lb’m@mﬁi'ﬂp}dw Mphéﬁ&?%hﬁ&%déu' fonam de;

4- Br onp- 5- (ﬂ#oro-

S) - 3, 3, 3- PrGHergN- %fi?;?d@tbxégﬂq‘bﬂmﬂgorczl-

(111 ihjansatiyriob R phbiet ARERRiE; SUl  onar de:

4-f | uor o- ReGHore-1%14.4.Atriflugresl 1(hydagxymetybbutylthjophene-2-
(tri fsm!g@{agﬁ@ hyI ) propyl ]t hi ophene- 2- sul f onam de;
5- Br ono- réll 3-trifluoro-I|-(hydroxynethyl)-2-
(t ri 1 uor STRAMPINHEISPIRI4, hﬂﬁpﬂw&lﬂ(hﬂ)ﬂﬂwmwdhyl] 2-

- Fl g b1 BihdpRedeld-Slitdhdiak, - (hydroxynethyl) -

5-Chloro-N-{(18, 2R)-4,4,4-trifluoro-1-[(1R)-1-hydroxyethyl] -2- -
methylbutyl } thiophene-2-sulfonamide;

5-Chloro-N-[(18, 25)-4,4,4-trifluoro-1-(hydroxymethyl)-2-
methylbutyl]thiophene-2-sulfonamide;

(28, 3S)-2-(5-Chloro-3-methylbenzo[b]thiophene-2-sulfonyl)-amido-5,5,5-
trifluoro-3-ethyl-pentan-1-ol;

(28, 3R)-2-(5-Chloro-1,3-dimethyl-1H-pyrazole-4—sulfonyl)-amido-5 ,5,5-
trifluoro-3-phenyl-pentan-1-ol;

5-Chloro-N-[1-(4,4-diﬂuorocyclohexyl)-2-hydroxyethyl]thiophene-2-
sulfonamide;

5-Chloro-N-[1-(6,6-difluorobicyclo[3. 1.0]bex-3-yl)-2-
hydroxyethyl]thiophene-2-sulfonamide;



(trifluoromethyl)propyl]thiophene-2-sul fonam de;
5-Bronmo-N-[ (1 S)-3,3,3-trifluoro-I-(hydroxynethyl)-2-
(trifluoromethyl)propyl]thi ophene-2-sul f onam de;
5-Fluoro-N-[ (1 §)-3,3,3-trifluoro-I|-(hydroxynethyl)-2-
(trlfluoronethyl)propyl]thlophqu 2-sul f onam de;
5-Chloro-N-[4,4,4-trifl uoro-

(hydroxynethyl) 2 (2,2,2 trifluoroethyl)butyl]
t hi ophene-32€hlotd-Nrers, 2804, 5 4 Gt 2-
S)- (4,4 4-trifl uolr:[gml z-i?hydroxy%t hlﬁlg’%zma?’lgmy”ﬂ“phem'z‘
triflﬂ@? ?I)butyl)]thlophene 2-sul f onam de;

4, 5- Di chl aq-paB2R$-13acknf141 4 4 ﬁr&Z-&!&é&?tﬁﬁx - -cglérc}ﬂuophene-z-

(trlfluoronethyl propyl]fhlo ene-
N- [ (25uBpoagnide;3” Tr i f | uor o- | - (hydr oxynet hyl ) - 2-
(erifluor gjrcrgmaw WSO L4 L h BNRDR 1 3 BB R e lethy -

Di

S) - 3, methylputyl] enet2-gWifonamidenet hyl ) - 2-

trifl L9 I f
N1 (19)- 3 ot OB, SRR e dompayn -5
(tri fﬂﬁ@ﬂllomrmthby)p)@yﬁﬂwgkbim-mpiﬂm@nﬂhsul f onami de; 100
4,5-Di chl .
S)-3, 3C3 ?’F]?‘P Eé‘éﬂ?rﬁlﬂ%ﬁbi%e‘ﬂﬂym =1o(hydroxymethy!l)-2-
(tri f(hlthmmmml)p}@quédhbﬁu-mpmmgm%-esul f onami de;

Thi ophene- ul fo
(3,3,3-tri ?‘F‘ﬂ%‘i"o - “‘ﬁ?f S’{’t?x%rﬁlﬂwre-lz(hydroxymethyl)-z-

t ri f | (tiftuoroeietty yppsp9 Mibiophes-Sleulf hene- 3-sul foni c
acid (3,3, e{mﬂ?l J‘gir]o Ip?lhydroxfjrrr;e%%g’l -2-

y
trifluor o IR0 PrldPy3-yriflugiodls (tydroxymethyl)-2-
2, 5- [rifhib id
(3.3, it tri] fI bt Eﬂ%’r"éﬁ%%‘ﬁﬁ?’&?ﬁg
trifluoro RetpsreNy E%%ﬂ)ﬂw-déhydroxymethyl)--?-

4, 5- [riIruerdm uQ ydr oxynet hyl ) - 2-
(trifluor one%ﬁ%%?gmgdph&hwg fon‘l’emjggsul f onam de;
3- Br onp- 5 ‘NJ[SE 33 taﬂtlwrpfll-@mdroxymethyl)-z-
- (hy qirey .
(trifl uorg@n%t h )i;o%yl]thlqp]he 2 skion aerfuﬂ sul f onam de;
4- Br ono- 2; ':'F‘éﬂre Eﬂ&%ﬁﬁﬂnﬂuﬁem(hjdrmﬂyi)énydroxymath

yl)- %mtﬁdeﬂ&%éH%ﬁ_lf]@y lp%gneglgéllﬂilona:mde

ti ophene-2-su
5-Chloro-N-[4,4,4-trifluoro-1- -(hydroxymethyl)-2-(2,2,2-

triﬂuoroethyl)butyl]thiophene-z-sulfonamide;
5-Chloro-N-[(1S)-(4,4,4-trifluoro-1 -(hydroxymethyl)-2-(2,2,2-
triﬂuoroethyl)butyl)]thiophene-Z-sdfonanﬁde;
4,5-Dichloro-N-[3,3,3-triﬂuoro-1-(hydroxymethy1)-2-
(h'iﬂuoromethyl)propyl]ﬂﬁophene-Z-sdfonamide;
N-[(lS)-3,3,3-Tn'ﬂuoro-1-(hydroxymethyl)-2-
(triﬂuoromethyl)propyl]t}ﬂophene-B-sulfona.mide;
2,5-Dichloro-N-[(1S)-3,3,3-tﬂﬂuoro-1-(hydroxymethyl)-2-
(triﬂuoromethyl)propyl]thiophene-3-sulfonamide;
_ N-[(lS)-3,3,3-Tn'ﬂuoro-1-(hydroxymethy1)-2-
(tiﬂuoromethyl)propyl]thiophene-z-sulfonamide;




Benzo[ b] t hi ophene-2-sul fonic acid
(3,3,3-trifluoro-1-(hydroxynet hyl) - 2-
(trifluoromethyl)propyl)-am de;
5-Chloro-(3,3,3-trifluoro-I1-hydroxymnet hyl -propyl)-thio
phene- 2-sul fonam de; and 5-Chl gg0-N-[(1 S5)-3,3
3-trifluoro-I -[(1 R)-1-hydroxyethyl]-2-
(trifluoromethyl)propyl]tiophene-2-sul fonanide; or a

phar naceut%ibich}or@%ﬁ(m)emk 8-trifloro-1 TMElirbtyRnetigy)-£r 0dr ug

t her egt The co oudaccordlngto cla|m1 whi ch
is 5- elq-’q 'ﬁgﬂ Iﬁ"eﬁe'z “Filfonpmide

- (hydr oxy rmatd'phéae 2s1(1§m2o a%rdt(B Isfd-mm%t 1h *&r%&%{] bhi oph
ene- 2-, uI fon m de; phar maceut i cal abl e
sal t, yl-Rfep ?6’6‘%499 t hereof 13. The conpound

accordi ng'ﬂhib Rt Mk onithB1ags A
are i gﬁependgnt ly se oect edqf ?c?)rr%‘gﬁ%rﬁc} %&g&%‘}%\ﬁ

t hat BHETeRety-popyD)-amids; C. 14. The conpound accord| ng

to claim %3, sel
fromt Ihe 3 r%ola%ﬁ%g‘ﬁgﬁ‘s‘? ﬁnb 3; Pﬁ%r@g%ld (ﬁm 9{9,11%ydroxymethyl-2-

(CFs)m@wb@ﬂhrlmremlbmdaj kyl), 101

CF3)nlo Is

(53 nl v o EHBEREE 3 ituamrisfyriongperty2

S st e(tr@@mmm)pmpyl]ﬂmﬂi&aemammmﬁlﬂeal | H 15. The

2 R SR S i 5
The c(tntf#nommétlgt)pﬂrpgﬂ]ﬂn@phaleﬂi ﬁﬂfﬁh&mdé‘mer ein Tis

are H and R4 is
( CF3) naI k§1_ r&‘?° %%@C@B%Hd?pa 3are€mra1lr@y4rexmqhyﬁ 2-
wher Qﬁiﬂluifroh%t}ﬁ)ﬂd)p tB?o phéRb-d-shlfofidiide,R2 1S H R3 is H
and R4 is F g%nal 18 The conpound according to
claim1, fhiophere-2sydfoniyacidd3 Bi3-taifldoroR (Hiysroxymethyl)-2-
( CF3)midlubpet gygg?_aﬁﬁ)d@ound according to claim1,
wherein T i R2 and R3 are H, and R4
i s (CF3) 2@@‘&‘01@3 =t3etF1§B‘€rhérh}’§t0PiymetBﬂ-pr¢md) -thiophensrzisulfonamide;
accomﬂdng toclaiml1l, wherein Tis CHO R3 is H, and
R4 is CH(CH3) CH2CF3 of S-stereochemistry. 21. The
conpound 36%‘19‘%51@03 %,Banﬂnom 1-j®)-dihydioxysth@f-0) R3, R3

IS HriBforohsty ﬂgﬁ 0 st.er eochem stry, and
R8 |§ 3. t%&}gﬁl OUn( Sg’%:t?o ?ﬁ"lg to claim1l,

wher &F ﬁpharmgcegj(l@w Re®RPiabREalt, Rdrate, or prodrug thereof.

12. The compound according to claim 1, which is 5-chloro-N-[(18)-(4,4,4-
triﬂuoro-l-(hydroxymethyl)-2-(2,2,2-t11ﬂuoroethyl)butyl)]thiophene-i-sdfonamide;
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, Y or Zis C.

14, The compound according to claim 13, wherein R is halogen, R, is
selected from the group consisting of (CEg),,loweralkyl, (CFg)n(substitutedloweralkyl),



and R3 are H, and R4 is CH(CH2CF3) 2 of

S-stereochem stry. 23. The conpound according to claim
1, wherein Tis C(OHRLR2, Rl, R2 and R3 are H, and
R4 is CH(CH3) CH2CF3 of S-stereochemstry. 24. The
conpound according to claiml1, erein T is C(OH R R2,
Rlis CH3, R2 and R3 are H, and R4 is CH(CF3)2 of

S- st ﬁﬁrC%o)chem stry. 102 25. The conpound according to
cl ai 3)nloiveratiiytpheny 1 S(CB, o EFaRD i (suBbsitu are H .
and Regis { ERasyel oglikyl” 26 7 con%gﬂlhﬁpgé’g%rggr‘%’éhm“m
to clar m,! & e pharmaceutically acceptable
salt is selected fromthe group consisting of salts of
organi ¢ agi_ds, .salts of ~inorganic acids, salts of

bases, and>mi x{'H? ExmRaved aesprdimzrio clpire 1cwhereinits C(OH)R;R;, Ry, R,,

accoraid RY afed, @nd RTisA®) cyg]@a[lﬁ,in the salts of organic

and inorganic acids are serected from the group
consi sting of acetic acid, lactic acid, citric acid,

tartaric id, | N ' f.umar i cid, maleic
vel d- il i ¢ DheGbidhile Bbiding W TRIm { Be:Sh allaCOMR R, R, R,
hy dr d8hRoriedl, and B, isHEHE)alleydni ¢ aci d, phosphoric aci d,

nitric acid, sulfuric acid, nethanesulfonic acid,
t ol uenesul fonic acid, and m xtures thereof 28. The

conmpound &¢cor Thewgpnipound @cordRfG to VRS € wh G .
basegparg. ; §§ ectﬁ'd f#‘)mﬁsﬂ&cﬁ, roup co’nsi&s%hi?ggggg 1Ra, Ry is
sodi UM hyr oxia& Hqrd \ ; ide and potassium
hydr oxi de, and m xtures thereof. 29. A pharnmaceuti cal
corrpositii)% c rising a conpound according to any of
claims 1 28 TR AcEQIingite elkiny 1, ordvepednt Tl €@HO, R; is H, and
car r Rgis.(CB),allylphar maceut i cal conposition conprising a
prodrug according to any of the conpounds of clains 1
to 28 and a physiologically conpatible carrier. 31. A
met hod of 19, nhifHetd t | 4. ction.i

19. nhiTHetdoRPoll a@cﬁ&ﬁﬂ% Eﬂg&?ﬁ{e " (avlflgﬁubo'f is E(O?I)RIRL R, R,

subj ec sajd nethod conpris st

del i 9’@11{3@6 » By (feFs f§rsiereachemisyryof clains 1 to

28, or a pharnmaceutical conposition according to claim

29 or 30._32. The nethod according to claim 31,

wherei n s d CORsewRRIdacededing tralaim 1owhbieln T RYCHO, R, is H. and
| Nj eR} is QH(CH; O, Péfﬁg.x%@chel%? A nethod of treating a

di sease sel ected ftom the gr ousbry'consi sting of

Al zhei ner' s Di sease, anyloid angi opat hy, cerebral

anyl oi d ajgi o tem ¢ 103, .anyl oi dosi s, '
her edi t ar ce?g%?ée{\?lp ﬁ%‘?ma‘scroﬁ@régemﬁal“ﬂ Lawheremdois iGEOMRs, Riie H, R,
Dut ¢ GHYEH;)CH,CF; of S-stereochemistry, and Ry is CH;.

22, The compound according to claim 1, wherein T is C(OH)R;R;, Ry, R,

and R; are H, and Ry is CH(CH,CF;); of S-stereochemistry.

23.  The compound according to claim 1, wherein T is C(OH)R|R;, Ry, R;

and R; are H, and Ry 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, Rz and R; are H, and Ry is CH(CF3); of S-stereochemistry.



i nclusion body nyositis, mld cognitive inpairnment
(MCl) and Down's syndronme, in a subject, said nethod
conprising the step of admi nistering a conpound
according to any of clains 1 to 28, or a conposition
according to claim?29 or 30 to sghbd subject in an
anount sufficient to alleviate the synptons or
progress of said disease. 34. A pharmaceutical kit

conpri si ng2% coTheadonpoutMtpsrdiigng cRim PR ' gﬁﬁ)
conpo ét{on %;co({ i.ng](:):‘o I img29 or 30. eg%‘;?%b RiRe Re, Ry
of préiﬁ ??{8 an B oD }ated or fluorinated
het er ocycl i ¢ sul fonam de conpound, said nethod
conprising.the steps of (a) filtering a diastereoneric
m xture of 2&n athefeEwewd acserdme te el b sthereimtheiphgmateutically
| east aguaptablb k4164 ; L
e oebhom e o, SRSk sl ot graapig eids, sasof

trifluoronethyl or uor o _

one cHior&RRIcAgds.Srlts ofrhespsiand mmituka| thepeolip; (b) treating

the aninoester with DIBAL-H in toluene to afford N

benzyl am no al cohol; (c) hydrogenating the N-benzyl
o oL VLol L e o pate s o tganc nd
Wit h a(_)lrﬁgélJ t er_o@i_c Iei%%1¥ g‘t#?%ﬁ?ﬁ ETRYR CAmsisting %ﬁ&eﬁ(c@fid, lactic acid, citric
cryst adid.jtartanig atitlesuscihit aciy) fatraeic peiodudsic 8¢id (FRloki® acid. mandelic
afforgci%qnﬁ@i Ei?,l | rr.e trifluoronethylated or 7
fluorin t.edl i3 elpﬁfﬂfg ong a%‘ﬂ’lkfygFPg’ﬁ‘?IH‘é agy spheric agd, nitmie acid,
et hoshlfacic ecidi meghdnesutfofiicricidStolwhesulbilc E&l& an% mixtures thereof
trifluoronethylated heterocyclic sulfonam de corrpouné’

is a conpound according to claim1l. 37. The nethod

accor di ng 280 clTak %ﬁﬁounﬂ@@éo?&iﬁ% 1 Gaifn"” ,Sﬁ'ﬂérlnh ﬂ&%ﬁ%gfe@ases are

is performng using ethyl acetate an exane.

38. A {eﬂ%n—gtpe BTouB &PnsHng of sodiumylardpomideniithiatne by droxide and
f | uor povassiesh Hy@iorideCatd rhistudslth@gs de conpound, said

met hod conprising the steps of. (a) treating a
trifluoronmethylated or fluorinated al dehyde with a

dehydr at i 9. aganphamdcedtiCaich a1 f jde to forma )
trifluorqnethyl a?ed or Tl uorFnat enzléc Fap % GYPRAMR gecording to

(b) t ¥R FlagnsshioRsiand pphysiclesically|campatibby cattiesor i nat ed

chiral sulfinimde with a cyanating agent to forma
trifluoronethylated or fluorinated diastereoneric

a- ami no ni3Pri | & pharmaceutical composition comprising a prodrug according to any

of the compounds of claims 1 to 28 and a physiologically compatible carrier.

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



(c) hydrolyzing said trifluoronethylated or

fluorinated diastereoneric a-amno nitrile to a
trifluoronmethylated a-am no acid; (d) reducing said
trifluoronmethylated or fluorinated a-amno acid to a
trifluoromethylated or fluorinated (3-am no al cohol;

and (e) reacting said trifluoronethyl ated or

fluorinated n-am no alcohol with a heterocyclic _
sul f orapylaiddsisy hededitaty depebial hidin8rrhdde ol lcﬁttﬁ%ﬂb r
fluori.nat ed .het er o‘éé’m i sulf_onair%eo‘lhlé#nggﬁ&r%es et o%‘:htype’

accor diAgIRPody ByRsits mifd cogpitive dupaimest (MCD @rd Down’s syndrome, in
ext r acisubjgctsaidiméthéd otASTRERIRY &t Hﬁqjé ri fat ed :
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(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.



49. Use of the conpound of any of clains 1 to 28 or
conposi tion of claim 29 or 30, in preparing a
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(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 a-amino nitrile;

(c) hydrolyzing said trifluoromethylated or fluorinated
diastereomeric a~-amino nitrile to a trifluoromethylated o-amino acid;

(d  reducing said trifluoromethylated or fluorinated o-amino acid
to a trifluoromethylated or fluorinated B-aminb alcohol; and

(e) reactirig 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:

- (D 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. |



