A NOVEL ALPHA- ( N- SULFONAM DO) ACETAM DE COVPOUND AS AN | NHI BI TOR OF BETA
AMYLO D PEPTI DE PRODUCTI ON FI ELD OF THE | NVENTI ON [ 0001] The present

i nventi orWPabHY W30 (2R) - 2-[[ (4-chl orophenyl ) sul f onyl | PCTAS240003768% 4- ( |

, 2, 4-oxadi azol -3 yl)phenyl ] nmethyl]am no]-5,5,5 trifl uoropentanam de havi ng

pr oceases 1 her con SR Ekeb Rl o SHLEORAMTARECE EAREREGORBRAEES & uni que

i nhibition of Ab peaN BEIRPORCOE BETA ASIEbYIReEPTIDE PREAVETON he
accurul ati on of Ab peptides and/or anyloid protein deposits in the brain,

and is useful in the treatnent of head trauma, traumatic brain injury,
denentia pugilistica, and/or iated with b- anyloid
pepti de. BACKGROUND J0002] Al zﬁ@%&%?ﬁ@ﬁéﬁf isS a progressive

neur odeggnerngdgiye d!“%%?en‘{\ﬂiv‘éﬂn&%la@e% W RY)- ﬁ%ﬂ%ﬂlok SenANdIBhA ;ﬁsses to

i nclude severe cognitive inpairnment, altered havi or, and decreased notor
functi on (Gfumuni-dh?, 4M>xaétazall 3~y1§pwarwﬁmem&1}amhno]615 5@s1ﬁﬁor(>ﬁ@m3aml&w sh, DM

t [, Ne 181- 93 00 L th t f f d t
S T epr co b hiing it A pEAG TR osdss. Bt DHERRPiCs SRS oph Betarar
di sorders angl, Qﬂﬁgﬂ?eﬂ&? oFasd ﬁ{txﬁq SofAhaY Hee 808, hﬁl@}lygﬁﬁl{lgﬁfoﬁgﬁf ering

of the patients an ies an ost pro uct|V|t

car egi ver s. phitide prafingioh, thbeby eftfrgab EV@EM thé @é@ﬁi\ﬁaﬂ%ﬁ AAP @p@ﬂ@@ﬁﬂf&e
clinical synptons and underlying pat ophysiology is currently avail abl e.
[0003] ADdefeprmiaifl protin dgeesds & bF bamnfasd zausf@ﬂmﬂ@drq@amré@f heasferunes a

hi st opat hoo i cal al uat i on, of call t| on of n

pl aqugs and WWB? }P/‘S’i"} YUY A eﬁé? gggﬁf)%crzil %E%{)%Tp(’é@ TCen 8ﬁ%ﬁ§°?§8§mr€{iatl ons
for the posty (;@g?h@gnom s of Al zheiner's disease. Neurobiol. Aging,

18: S1- S2 (199 mlar alterations are observed in patients with Trisony
2 1 (Down syndrorre). Pl aques

BACKGROUND

15 10002] Alzheimer’s disease (AD) is a progressive neurodegenerative disease
which begins with memory loss and progresses to include severe cognitive
impairment, altered behavior, and decreased motor function (Grundman, M. et al.,
Arch. Neurol., 61:59-66 (2004); Walsh, D.M. et al., Neuron, 44:181-193 (2004)). It is
the most common form of dementia and represents the third leading cause of death

20 after cardiovascular disorders and cancer. The cost of AD is enormous and includes
the suffering of the patients and families and the lost productivity of patients and
caregivers. No treatment that effectively prevents AD or reverses the clinical
symptoms and underiying pathophysiology is currently available.
10003} A definitive diagnosis of AD for a demented patient requires a

25 histopathological evaluation of the number and localization of neuritic plaques and
neurofibrillary tangles upon autopsy (Consensus recommendations for the postmortem
diagnosis of Alzheimer’s disease. Neurobiol. Aging, 18:51-S2 (1997)). Similar
alterations are observed in patients with Trisomy 21 (Down syndrome). Plagues
primarily consist of B-amyloid (AP) peptides that are formed by a stepwise proteolytic

30 cleavage of the amyloid precursor protein (APP) by B-site APP-cleaving enzyme

(BACE), to generate the N-terminus, and y-secretase, to generate the C-terminus
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primarily consist of b-amyloid (Ab) peptides that are fornmed by a stepw se
proteolytic cl eavage of the anyloid precursor protein (APP) by b-site
APP- cl eaWwogowviwy43s (BACE), to generate t he N-term nus, PERAUSY008087682 ase, to
generate the C-term nus |(Sel koe, PhyS| ol Rev., 81:741-766 (2001)).

o1 Chan ssdlide P RARIR RN P ?‘fls‘?ééq @@@555 X baal Lnoludes BEES) (Mol e,
MS. et al o3ih@BABlex3fR: ina&deé%léas%r%g 004EN-2 Pl ei@iBdr Bsn i EE)GE i eved
P i PLpoe)

to contalnphec ytic sites of g-sécretase. [0004] Ab40 is
abundant fomi’mfseﬂbn@;(ﬁﬁﬁéﬁwpﬁd N80 -c0aYScienba, I3@5Abi42 ]|E§3rqm4)):lR$élaydl i nked
In particular, wtatlﬁns in the APP, PS- 1, and PS-2

\éme';lgsA'ltD hg'? t Eg%arp %Vrcé to FOIHFIP|thag catalyiRssits © DS¢SEPPiCcat e Ab42 aggregates as
h 1-7
(2000 ) S oS © TREE Bng et (Binaddl rm NS biHines BB 1o o, TP 420

i ntracel | uI & mbr4Rosplydinkad svmgmm géﬁxﬁgerfeglseiﬂ Ibhrtlaﬂaxdhﬁxmﬁs pesayp, pCl eary,
J.P. et al., Nat. Neurosci,, 84 (2005)). Inhi bitors of the enzymes

that form Ab4and BS2igenes tlgatsi@&ﬁrtetr&‘sefann@érf@wmfﬁ@ﬁmpmaw ABit3 egmesatexdi f yi ng

Lype | Lr anShUREPEHEY BE SRRE: (SittaPcr.onoee Ase: Ehat 2ok (3" gt P ©

Curr. Opin. ol fueeid gesQr tH:&%h @111%150 zotgggx(?@r)and%i‘elc H18eA PRY 519k 00 Cal
PSS Thoss Zhe

significance of nobs t hes€ cleavage events i's unknown, ¢ tic evidence
i ndi cat é8 th‘@nifg:asteeteanalsﬁedisémymg%stﬁﬁiehm G e&lcﬁ’quweaebstors B84 h
signaling (Artavani s- Tsakaona Sci ence, 284(541 5):770-776
(1999); Kadés¥h))- fohibiess of éﬂ@mnmees ’Ehatzfen{’ 1yP4295gh @Qm@mrytasq, fenrergvht s dosed

with g-secr 51%?1 alld‘l %Cﬁt“?&??a l%ga[p%{n%s%gﬂthg n{l ﬁi been identified in

t he gastroi tes Ina den (Bearfoss GH et al.

J. Biol. Chemsoos] 278y~Sé’<§ét@§e'c4@3ieéL§1u(t elm%aen@ra_ne bteds-in aeidmgh%
Chem, 279:12876-12882 (2004); Ml ano, . et al., Toxicol. ScL, 82:341-

358 ( 2004) ) APP@olackeRilcetal.eSurr é’pm Weleytig. Dkt 6t6-# MRIOBDI Svhitsfthivot ch
si gnal | % (4 Fysu?loglcal Sigmﬁcance of most o??hese cleava%e %\@enﬂs zs(u%lo(novzu)l genetic
evidence indicates that y-secretase cleavage of Notch is required for Notch signaling
(Artavanis-Tsakonas, S. et al., Science, 284(5415):770-776 (1999); Kadesch, T., Exp.
Cell Res., 260(1):1-8 (2000)). In rodents dosed with y-secretase inhibitors, drug-
related toxicity has been identified in the gastrointestinal (GI) tract, thymus, and
20 spleen (Searfoss, G.H. et al., J. Biol. Chem., 278: 46107-46116 (2003); Wong, G.T. et
al., J Biol Chem., 279:12876-12882 (2004); Milano, J. et al., Toxicol. Sci., 82:341-
358 (2004)). These toxicities are likely linked to inhibition of Notch signaling
(Jensen, J. et al., Nat Genet., 24:36-44 (2000)).
[0006} The identification of mechanism-based toxicity raises the question of
25  whether an acceptable therapeutic index can be achieved with y-secretase inhibitors,
Selective inhibition of AB formation over Notch processing, pharmacokinetics, drug
disposition and/or tissue-specific pharmacodynamics could impact therapeutic
margin.
[0007] Evidence suggests that a reduction in brain A levels by inhibition of
30 y-secretase may prevent the onset and progression of AD (Selkoe, D., Physiol. Rev.,
81:741-766 (2001); Wolfe, M., J. Med. Chem., 44:2039-2060 (2001)). There are
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[ 0006] The identification of nechani smbased toxicity raises the question
of whether an acceptable therapeutic index can be achieved with g-secretase
i nhi bi t orwO 286/ WE43Fve i nhibition of Ab formation over NBCTAUSRIGHE®S? ng,

phar macoki neti cs, drug disposition and/or tissue- specific pharmacodynam cs

| d t th 0007] ..Evi d ts that ducti
1 br i n” AbPERILEES i S BTGNP O S a 08 R THLUar e onset and
progr essi Onnﬁﬁuang%rfztggﬂg_ 32)06(.?[?:(8 s Sdrebrifeimylofiln ;ﬂa%mﬁ?@(iﬁ@goéf)me Yglfe, M,

J. Med. Chem 001)). There areerre ging data for e rol e of
Ab in ot her withdeagemdidsDILEL angyotiopbic dogral $cilares1s (’mhsmemtiu(szlvﬁ:rb))dy Down

d br al | oi d th CAA) , t th
(D) ey otaRHe LY apdfe S urb Rt estaionn Ao PO o
(18M. and_agenalief edrineuhaleARORRRLAIG AT A RONARLAGEAUS |, fiRRQUNS € hat

i nhibit g-secretase and reduce pro uctl on of used r eat

t hese or ot beer AB-diepeitedikc@eseases. [ 0008] Excess productlon and/ or
reduced cl earance of Ab causes CAA (Thai, D. et al, J. Neuropath. Exp

Neuro., 6 1{0088] 2935)(026}02?91110‘%1@11 aﬂW@s@dp%ﬂducéwmwe@éé@wiaases 6Thh1dép03| ts

cause degenerati of ves S e responsi ble for
10- 15% of h‘é{r%r’rjoh)g‘élfr@p%r ’qlwf@%p{gpqégs@tg H’Q{ﬁé’ Fﬁ?ﬁ%’[l ons in
the gene enﬁ@i@hd@dé}%sit@@éﬁsé @eg@ﬁexﬁﬁéﬂ ¥ RR&Swall9hRa &{eu@@ﬂértﬁét%ﬁary% to as
cerebral henorrhage with anyl oidosis of the Dutch type, and mce expressing

this nmui@nt rqﬁp@tn%lbin ffetelxﬂelﬁ/pothmalmlmm %rxﬁmnleécﬁerb@apamts enssn AQonpounds t hat
speci ficall secret a educ reve 9] DLB
o feste WP RS TReRBerhese arery RBs S et RAniHrahip os

Interesti ng'cé’rebﬂ‘aﬁﬁéﬂléﬁﬁag@@u bl€8§s BME Iﬁﬁ&ﬁ@p@‘@n&'%ﬁé@é%ﬁes@ﬁ tRkSO_cause
Lewy bodi es and DLB synpt ons okota, O et al., 'Acta Neuropathol. (Berl),

104: 637- 648 n{200 Q)Qteanld@mlhiefi;ﬁﬁsmt adﬁml@Lchm:tse Aosiphands thit sgeqfisdllys
court, V. C%Aal ., J. Neuropat hol. Exp.

Neuror . 65: ST S ERODE A NLSCH BV

15 [0069] DLB manifests with visual hallucinations, delusions, and parkinsonism.
Interestingly, familial AD mutations that cause A deposits can also cause Lewy
bodies and DLB symptoms (Yokota, O. et al., Acta Neuropathol. (Berl.), 104:637-648
(2002)). Further, sporadic DLB patients have A deposits similar to those in AD
{(Deramecourt, V. et al., J. Neuropathol. Exp. Neurol., 65:278-288 (2006)). Based on

20 this data, AP likely drives Lewy body pathology in DLB and, therefore, y-secretase
inhibitors could reduce or prevent DLB.
[0010] Approximately 25% of ALS patients have significant dementia or aphasia
(Hamilton, R.L. et al., Acta Neuropathol. (Berl.), 107:515-522 (2004)). The majority
(~60%) of these patients, designated ALS-D, contain ubiquitin-positive inclusions

25  comprised primarily of the TDP-43 protein (Neumann, M. et al., Science, 314:130-
133 (2006)). About 30% of the ALS-D patients have amyloid plaques consistent with
AP causing their dementia (Hamilton, R.L. et al., Acta Neuropathol. (Berl ), 107:515-
522 (2004)). These patients should be identifiable with amyloid imaging agents and
potentially treatable with y-secretase inhibitors.

30 [0011] IBM is a rare, age-related degenerative disease of skeletal muscle. The

appearance of A} deposits in IBM muscle and the recapitulation of several aspects of
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this data, Ab likely drives Lewy body pathology in DLB and, therefore,
g-secretase inhibitors could reduce or prevent DLB. [0010] Approxi mately
25% of ALNRBOpatWwm3§ have significant denentia or aphasi RCTHSA9001087939 RX. et
al ., Acta Neuropathol. (Berl), 107:515-522 (2004)). The majority (- 60% of

(e P2 o S8 008 A B SO B RN B hfR DR B
314:130- 13341620 1}1 IBﬁPG%ev'é&f/ (}gu@? rﬁLISePaip?«J’féu%lBé) %@*S%g%@é'(@b@é&?' aques

consistent wth causi ng their Atia (Ham |ton,

Neur opat hol Copifeuhdy thatlpécifitBly taRt {-208A)se. coir}dersmcpa)t pmvest Ishbul d be
identifiable with anyloid inagi ng agents and otent| al treatable with
g- secr et ase [9HR bi t@r@e‘rf%@éﬂacpgﬁlﬁ?&enﬁa?%sé Waelderty Wb sl ve

di sease of %Fﬁ%}gﬁ&llts dfi Tﬁ@elﬁﬁﬁ%ﬁ%&?ﬁ%%@&f fﬂe%ﬂ%?b%ﬁxeh{‘?ﬁx%%%sc' e and

the recapitu 1 on EVEi’ aspects sease

over expr essi(RRAE} QAitde0oh DI et S13E@ER«CRdY), (8: 2881206120040 A edcenOstudihadsn | BM
(reviewed in Murphy, MP. et al., Neurology, 6:S65-S68 (2006)). Conpounds

that speci f isbewp poeniiadinkgbewerretboad owarldr dessnwetion ingnise €¥pshidnT. p0012] I n

age-rel ated ar de e enti f.i as one of . sever al
conponent s ﬁéﬁ?e q?é\?é*f@%%ﬁ&?@%& Eeaﬁeéﬁ’égt%n PREVPRARGal pi gnent
epi thel i um (svgg)r@x &l%g%l%%’ha% B'Een%wﬁi m’Alﬁthlen@’@}(ﬂ@s?em /8 gt@ 285-4,2004) ) .
A recent stu has shown potential |i1nks between and ‘macul ar

degener a0 0r$6i1 n2n%-d ét’)i 2oeR))d éﬁ,om‘pounﬂs thdt specficallyitargeti aseesttase tddli2¢@R3e 2800
(2005)). Increases in % 83{)0 t| on and supranucl ear cataracts have been
found in AD%Q%‘?"S?&@@(Y e degeperalgen.al . | Lancet, 361 : 1258- 1265

(2003)). ds ] 52?«% or
prevent age re tengrr%cSﬁ eéggﬁgétg%%lgﬁgﬁ‘?dg}ﬁ égﬁ? CS&P hgmiso eglgf Not ch
si gnal i ng i AnHibitstgeRasnay al@@ﬁmsﬁf@i&smurmut:ahgdntﬁfogmeﬁmmﬁefmelal so be
useful as therapeutlc agents for the treatnment of cancer (Shih, |I.-M et

al ., Cancer (Reh, 1-Mzt 2B7GrrgsBey . 200/87):18886A%))conpounds whi ch i nhi bi t
gama Sggr Et[m] rmychlnﬁgm{zﬁ V\Hﬁghf fﬂhibz'&a}mr? em%gase may also be useful in treating

conditions associated with loss of myelination, for example multiple sclerosis
(Watkins, T.A. et al., Neuron, 60:555-569 (2008)).

[0015] A recent study by Georgetown University Medical Center researchers
suggests that gamma-secretase inhibitors may prevent long-term damage from

20  traumatic brain injury (Loane, D.J., et al., Nat. Med., 1-3 (2009)).

[0016] Smith et al. in International Application WO 00/50391, published August
31, 2000, disclose a series of sulfonamide compounds that can act to modulate
production of amyloid B protein as a means of treating a variety of diseases, especially
Alzheimer’s disease and other diseases relating to the deposition of amyloid.

25 [0017] Japanese Patent No.11343279, published December 14, 1999 discloses a
series of sulfonamide derivatives which are TNF-alpha inhibitors useful for treating
autoimmune diseases.

[0018] Parker et al. in International Application WO 03/053912, published July 3,
2003, disclose a series of o-(N-sulphonamido)acetamide derivatives as B-amyloid
30 inhibitors which are useful for the treatment of Alzheimer’s disease and other

conditions associated with B-amyloid peptide.
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conditions associated with |oss of nmyelination, for exanple nultiple

sclerosis (Watkins, T.A et al., Neuron, 60:555-569 (2008)). [0015] A

recent stWeOWYI0B36r get own Uni versity Medical Center re®€ASAERHIBAYgest s

t hat gamma- secr et ase i nhi bitors may prevent |ong-term danage fromtraumatic

bralnln]ur et al .., t. Med. -3 00 6] Smth et
" Theeletisfona %Oa’rel %%?Howd%y%@f%%@n&enjfmEffhl@héﬁg RiGUsHe31. " 2000,

dl scl ose a %i@ﬁiu%n af 1R UlohalRT 980 ©3MBIUNIS nbh@kcIcRl cﬁl%scrri%e&reg pb&%@m

production of amyloid b protein as a nmeans of treating a variety of

di seases, esgpeSumiisingh, ﬂﬁashmnéswsleéﬁatézﬁb -Hi Iﬁ\féphldr@ba&ésu}femm{[%g to the

deposition an ent 343279, publ | shed

Decenber uf%%(g?gc?’{?g %gﬁﬁ? ﬁ’é‘?@b?‘?’ﬁ}? dé THHOrOREARERIShi ch are

TNF- al ph9 I@Bgéekste%ﬁlquég&ﬁ%utéso&m&ﬁ gake Rl Rl ARG HHER 238 heihQ018] Par ker

et al. in International Application WO 03/0539 12, published July 3 2003,

di scl ose a slmea@smdfotm@M&Mmhsmmiﬁhymﬁtmm&pdmdevat| ves as b-anyloid

i nhibitors which are useful for the treatnment of Al zheinmer's disease and

ot her conditions associated with b-anyl oid peptide.[0019] The novel

conpound of the present inv f the definition of the

Formula in WO 03/053912 is SEFb méﬁggﬁé?éscw by Par ker et alL

Sur pri si ngl y0020§ hasShdgesendirsemuar @thidsha{2R)-2-[[(4-chlorophenyl)sulfonyl }[[2-

(2R) - 2- &5(4 chl or thenyI ).sul fon WJEQW

f hi or o- 40 ( 1 flrom-rk aq%)@ﬁlaaolﬁ é Wﬂw}%ﬁrﬁaﬁ ﬂsﬂwr@wwm opent anam

i de possessgs i at it use f or. ment of

A shoi mer - < T DRsEForfi HebFR G FraTE Sualul SRR bR SRR bept | de.

DESCRI PTI ONpeziubiiln 1\padTHs Gl mmsh@aseé;ﬁm AR 0t R ARTS of O

(2R>2-[[ (4-chl or ophenyl ) sul f onyl - fluoro-4-(

, 2, 4- oxadi apﬁiearEksy)t@emms@dlqtméwhhIB}zanylmd]peﬁU&; 5-trifluoropentanam de havi ng
the Formul a |, its pharnmaceuti cal mJI ations, and its use in inhi bi ting
Ab production in patients suffering from or Ceptible to Al zheimer's
di sease (AD) or T>\ /@;

N
F | \>
-0

15 [0021] In another embodiment, the present invention provides a pharmaceutical
composttion comprising a therapeutically effective amount of (2R)-2-[[(4-
chlorophenyl)sulfonyl][{ 2-fluoro-4-(1,2,4-oxadiazol-3-yl)phenylimethyl Jamino]-
5,5,5-trifluoropentanamide in association with a pharmaceutically acceptable
adjuvant, carrier or diluent.

20 [0022) In yet another embodiment, the present invention provides a method for
the treatment, alleviation or delaying the onset of disorders associated with B-amyloid
peptide, especially Alzheimer’s disease, cerebral amyloid angiopathy, mild cognitive
impairment, and Down syndrome which comprises administering together with a
conventional adjuvant, carrier or diluent a therapeutically effective amount of (2R)-2-

25 [[(4-chlorophenyh)sulfonyl}{[2-fluoro-4-(1,2,4-oxadiazol-3-yl)phenyl jmethyl Jamino]-

5,5,5-trifluoropentanamide or solvate or hydrate thereof.
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ot her disorders associated with b-anyloid peptide. 1 [0021J In another
enbodi nent, the present invention provides a pharmaceutical conposition
conpri si NYoRtM®743peut i cal |y ef fective amount of (2R) - 2PLCI(Us2009/037639

chl orophenyl )sul fonyl ] [[2-fluoro-4-(1,2

. 4- oxadi azol ; 3.y hyl ] ani nol.-. 5,5,5-trifl nde i
cesonsat - on P BB R B B e i SRR E L AR S,
di | uent. [ OQZeddardtonVet200 ethBrRAyIRM onyI IIE-MERSANY I N¥eAtidAN3Pr ovi des a

met hod for the treatment, alleviation or del'aying the onset of disorders
associ at ed whphetylareghisdjachiped gt 5,8 driflearpeaitatamyderdontreisimgr the stdp o€ asatinger ebr al

anyl oi d angi t m l.d cognitive.i i rent nd wn. rome which
cgynpri ses gcﬁﬁ?ﬁi@%@h@@@%@@? _lsﬁ)fﬁgt%%mﬁﬁ%ea‘ﬁitﬁéggh carrier or
di | uent 3 t hefaRRMERE MRIPhEGH)- V.8 sl BHRLo1Rfin 42 RBkrtSreanic solvent in the
[[ (4-chl orophenyl)sdlTonyl |[[2-T1uoro-4-(1, 2, 4-oxadi azol - 3-yl ) phenyl ] net hyl
] ami no] - 5, Pr&engel dflabesopeitraicablde ioprgsnik basesuoh ahyativan earbbmateof . [ 0023] I n
anot her as t he present inventjon provides a progess for {he
prepar at | pﬁe[@'?l‘*d 2R) I—“%—“ﬁ[aflﬁh‘éhi‘%%pﬁ@ REFSTL AR YSHOR Pﬁ%feﬁ @&5%%450( fhe
, 2, 4- oxadi azpls3aiohlorpitey h et iBydphan RekeRa Pronddrb i oL, eBg ML de
conpri sing hg step of rea [[I ng
(R) - 2- (4- chiybpbaph@metisilafromearm, 86 )t Budrpperttaniafdidiocompeisianthosdps vi: t h 3- (4-

br ono hyl ) - 3-fl uorophenyl)-1, 2, 4- oxadi.azole_in an inert organic sol vent
i(n t hengfse)s/e)nce &0 a Bg?:?@néﬁ%)'%“é?@?gﬁ%ﬂa‘?%%? gani c base such as cesium
g f(r) Egggt 1?6r [fﬁﬁgo‘%?ie;g@gﬁl%u%ﬁ;g%%{h%&sﬁﬁ&&imréﬂ%ﬁtaﬂ&ﬁﬁﬁ%tﬂ PO QRinRr Ovi des a
(2R) - 2-[[ (4-aedil or ophenyl )sul fonyl][[2-fluoro-4-(1,2 4-oxadi azol - 3-
yl ) phenyl ] met hyl ] am no] -5, 5, 5-trifl ugropent anam de conprising the steps of:

(a) reacting (R (B ( 41@5@6%%‘_gRPSF@’@%3%82(5‘-@*‘1?%8{’@0@%%9%&%%ny! sul f onam do) -
5,5 5-trifl @%ﬁ%@@%i@%@ﬁ%&%gﬁ@@_ﬁ%ﬁ%ﬁﬁ}-ﬁ,S,aﬂﬁlifﬁ?)}o&eﬁﬁﬁ&hﬂﬁ e

resulting ( nl or o-
15 triethyl orthoformate in an inert organic solvent in the presence of an acid catalyst.

[0025} As the compound of the present invention possesses an asymmetric carbon
atom, the present invention includes the racemate as well as the individual
enantiometric forms of the compound of Formula I and chiral and racemic

20 intermediates as described herein. The use of a single designation such as (R) or (8)
is intended to include mostly one stereoisomer. Mixtures of isomers can be separated
into individual isomers according to known methods, e.g., fractional crystallization,
adsorption chromatography or other suitable separation processes. Resulting
racemates can be separated into antipodes in the usual manner after introduction of

25  suitable sal-forming groupings, e.g., by forming a mixture of diastereoisomeric salts
with optically active salt-forming agents, separating the mixture into diastereomeric
salts and converting the separated salts into the free compounds. The enantiomeric
forms may also be separated by fractionation through chiral high pressure liquid
chromatography columns.

30 [0026] In the method of the present invention, the term “therapeutically effective
amount” means the total amount of each active component of the method that is

sufficient to show a meaningful patient benefit, i.e., healing of conditions associated
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hydr oxycar bam m doyl ) benzyl ) rhenyl sul fonam do)-5,5,5-trifl uoropentanam de
with triethyl orthoformate in an inert organic solvent in the presence of
an aci d cOa01$074330025] As the conpound of the present PCHLSR0HA76pDSSESSES
an asynmmetric carbon atom the present invention includes the racemate as

wel | as the i.pdividyal enantionetri orns_of. the conpound of Fornula I and
chiral and rd Yr% BYRYEGi @Bﬁﬁ{e@ﬁli‘ ‘g?ﬂ‘dﬁgraéﬁﬁgp IPe of a single
desi gnation : tomin reford RUEBR &iBntl u é}p@h

st er eoi sorrera.aﬂl%ﬂhitt@%s(g?ng?&?soner srcarf bgﬁgggpartgt&gg ?tﬁ}tlo I g%{%?ﬂfal i soners

accor di ng t ecibbwstiomebhteds refersgo chmbined emahnts oy deaklivaagredientsatistoeptdi on
chr omat ogr aph ita processes. Rﬁful ting racemates

oy ot her | @ separ.atian
can be sepaﬁ’éﬁ@&f‘?rﬁ?%‘tiéﬁ?gﬁpﬁggg?rﬁdgﬂ@“ﬁwp Cﬂ‘&ﬁ’t‘?@@%fgf@ A%t roduction of
sui tabl ess a'shﬁﬁl?&‘h@&f&?y. OFRUBI G Great ﬂ‘lé?’sing, Q¥atfn@ﬁfﬂa|9 Qs HBrh UhE 1grptfh§3 Scla,ims

di astereoi soneric salts with optically~active salt-formng agen

separ ati ng twengpienting ddloyide aspreaomeriametiadating divdaseomeecihicd gvith e
separated salts into the free conpounds. The enantioneric forms may al so be
separ at ed byPHAE PP i on t hrough chiral high pressure Iiquid

chvomet 00" 240 Uy LORRl Uy PR g LSSV EQROR, 1

term "t herapeuttcal Ve ‘anou heans t

active conpameRtbeafsed fitcometiR@idntviat othe dudsithaiaehtsetion gleow a meani ngf ul
patient benefit, i.e., healing of conditions associatedw th b- ar?/l oid
pept i de 10Whéreatappl/pEyeRtpndnpPIaTion eitaneligeationefitheydieabesr cordifiprs ot er ed

al one, the tar efers to, that ingredient .al.one, en_applied.to a

conbi nat i on EHbE epBeuRkydRpb e sTufRPer SHETRATBE RO Bl Bt en s
that result arBufehadihel apeuiticemeidhBeised el fbe omeibiiaféfisBbrisBqeaniinat i on,
serially or sinultaneously. The terns "treat, treating, treatnent” as used

herein and ivwiththe cemapuns! efdbmprepmé neantiang, Whet tigicamposibplrsmiukegl ior
ol Lot ] SRR AP, 3R il oBRADhBER R o R L
used i njsomioh@idieNsuoh ldhuRLR8AAIESMNEShE Béﬁp@{n@ HFBEMEIA [ ihSeferred.
Accordingly, the pharmaceutical compositions of the present invention include those
that also contain one or more other active ingredients, in addition to the compound of
Formula I. Examples of other active ingredients that may be combined with (2R)-2-
[[{(4-chlorophenyl)sulfonyl][[2-fluoro-4-(1,2,4-0xadiazol-3-yphenyl jmethyl Jamino]-
20 5,5,5-trifluoropentanamide, either administered separately or in the same
pharmaceutical compositions, to treat Alzheimer’s disease include, but are not limited
to: the class of drugs which are cholinesterase inhibitors, for example donepezil
(ARICEPT®), rivastigmine (EXELON®), galantamine (REMINYL®, now
RAZADYNE®); other drugs which are NMDA antagonists such as memantine
25  (NAMENDA®) and PDE4 inhibitors such as cilomilast (ARIFLO®); the class of
NSAIDs, such as R-flurbiprofen (FLURIZAN®); the cholesterol-lowering statin
drugs such as pravastatin, simvastatin, and atorvastatin; anti-amyloid and anti-Af
immune therapy; compounds which inhibit the aggregation of A, such as
scylloinositol and clioguinol; other compounds which inhibit or modify Ap
30  production or processing such as y-secretase inhibitors, 3-secretase inhibitors, y-

secretase modulators, A modulators, and GSK-3 inhibitors; compounds which
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treatment/ preventi on/ suppression or anelioration of the diseases or
conditions for which the conmpound of Fornmula | is useful. Such other drugs
may be adWwDRPEYWF48d by a route and in an anount commonl PCHABA08T68Y Or |
contenporaneously or sequentially wi th the conpound of the present

i t th d t | th
gﬂée&'ﬁ{;re Sl AB i ab e s  REBL Thiiors: comBa S ORI B a T RG such t ugs
in additi ongﬁfsph&gp%mm K%Ogn%w'si ipRh &S Aﬁda%d%g M ngly, the

co ude

phar maceut i ositions the presen |nveh 1'oni hose t hat

al so cont ai roshfiRazone; rnm&@oﬁhdhewhlaﬁtegmatd ta@ bepha@phse-tai lurBebrtdron to the
conpound of Fornul a | mpl es of other active ingredients that nay be

conbi ned wi 911%@@}%2011 EIEC(H@ScHﬁP&Pd@hb&ﬁ@r&)@aﬂﬁdﬁwﬁp{S[azdﬁn%%umwene
1,2, 4- oxadi %9 pé/r g&%@;ﬁgﬁﬂ }vﬁ%ﬁ@%ﬁ H%{:“Rf‘&lad to %lﬁcéfbﬁfekféu&%fﬁ%“ anam de,

elther adm ni's armaceut’r ca conp05|t|ons

to treat Al zbgidiRes sndbpseakee dﬂ@&aﬁd@s aﬁuéorﬁp@nﬂ@midhrﬂ:g@ae diochairl ass of
drugs whi ch are chol i nesterase inhi bi tors, for exanple donepezil

( AR CEPT( r ) funciipy gaghi agRimebeEXELON( 1)), gal ant anine (REM NYL(r), now

RAZADYNE h wh VDA _ant t h t
CNAVEND (1 19728 Hathé Bl B e G g R P eI PP e ol ass
of NSAIDs, syhwilis kivid aﬁtbba@fc@:fa%em@ bk RIAAMNT Bhech ddatschaliRatnan@d - | oweri ng

statin drugs such as pravastatin, sinvastatin, and atorvastatin,
ant i - amy¥ oi éhckuig catﬂttwva(czﬁos;tﬁﬁrm&@ntshmdaqg@n r@ﬂ@p’m mglaﬁm,@h‘fwgmrmeptqrhe
aggregation conpounds

whi ch i nhi bﬂ“&@%{%&%@ﬁ S%ﬁ%’d ?ﬁcﬂs Preﬁ%ggeé? 6“5 ?ﬁ‘?lg@ g°§e0ret ase

i nhi bitors, a9%§%§k§§ ATEHILAE 2Bt O 1B indhrfeROH IR LARYITOMEREARS,; anfiafiiRGM at or s,
and GSK.-3 in tors; corrpounds whi chregul at e turnover such as PAI-I

i nhi bi t ors; theoanyo i deditipn. che ¢cglgwuaﬁ@0ﬁth@lpwh@3 phontibamiapbe seadhl iagheGSK- 3 and
CDK- 5 i nhi b| tors ARg a on| such as | itazone; conpounds which
regul ate tadT@Plgh%SBH%f ﬁﬁ@ g%? W? oneri zation such as HSP90
i nhi bitess, (¢¥8f | NDIHLQE %e?df)gu@d’égen{s a\Hhéﬂ"EIH;Sl@ dd8BMbinaR0L we@MROUNdS
whi ch st abi I Ize or bind to mcrotubul es, such as taxane

compound of the present invention, may be used, for example, in those amounts

indicated in the Physicians’ Desk Reference (PDR), where applicable or as otherwise

determined by one of ordinary skill in the art.

[0030] However, it will be understood that the amount of the compound actually

20 administered will be determined by a physician, in the light of the relevant
circumstances including the condition to be treated, the choice of compound to be

administered, the chosen route of administration, the age, weight, and response of the

individual patient, and the severity of the patient’s symptoms.

25 General Reaction Schemes
[0031] The compound of the present invention can be prepared in a number of
different ways well-known to one skilled in the art of organic synthesis. The
compound of Formula I can be prepared by the methods described below in Reaction
Schemes 1-5. Reasonable variations of the described procedures, together with

30 synthetic methods which would be evident to one skilled in the art, are intended to be

within the scope of the present invention.



derivatives and epothilone derivatives; and conpounds which regul ate

m tochondria function such as D nebon. [0028] In the treatnent of cancer,

t he conpodOROWf107438 present invention may be used wi th REGMS2608108768ANcer
agents or treatnents. Such agents and treatnents include
cytotoxic/cytostatic agents, androgen receptor nodul ators, estrogen
receptor nodul ators, retinoid receptor nodul ators, prenyl-protein
transferase inhibitors, angi ogenesiscaddet@ns, agents that interfere with
cell -cycl e checkpoints, and radiation therapy. In addition, the conpounds
of the present invention may be useful fn the treatnent offsi munol qgi cal
di sorders such¢as Lupus. [0029] Thecra t herrapeuti c agemts, o ﬂsu enpl oyed
in conbinationw th the gopmpound of \¢ resent=\ n¥entign, nagp;; used, for
exanpl e, in tfhose anourft$§ iccated In [te RhySi%i arfs' Dexk WRefeer ence
(PDR), where ajfjpl F't#Bl e—8r—as—ot hér “det erri-Hed-by onefof inary skil
inthe art. [0830] However, it willobe understood that the a t he
conpound actualmy administered will be determ ned by a physi'cian, i n the
light of the relevant circumstances including the condition to be®td eat ed,

he choi dto. b i ni stered h t .
L ot o RUREP e S B A B Ul T FEBRER SBHUF ke sptneene
and the §ev§&iawn®5cét£ﬁide@f F&MulS ISYHIRE RRBed ﬁ%@@i@&ﬁag?_%ﬁaﬂt%eﬁ%mﬁrmfs [0031]

The conpound of the present invention can be prepared in a nunber” o
di f ferent ways fwehimdyrimpeiaceddnewdkkhdvedliferatik @ravetuef swhgankiogslynt hesi s.

The conmpound of Formula | cap be prepared, by the nethqds descri bed below in
Reaction Sc ﬁ@ﬁ@ge@pgﬁ"‘re §ng1@ngr§p$§@chhgﬁ¥@fi?qaﬁtéma é@mebgeftsﬁ’r Bi€ocedur es,

t oget her w ' ' ' killed in
thg art, ar%Q?ﬁ%%%%ggﬁg%ﬂﬁ%m§?%ﬁ¥QH§Egﬂgg%ge 0 %%%%ﬁgéggg% a fikld

i nvent i on. RaemhbivelHeben®)-5,1,083Rjordivraige (el @ithafL., Pr @gaGhemnQ34idsh ust r at ed

' React} I0 on 4?%1 ?1%%9)]}’%& rt]hee riét?nr)gi Idﬁr:]s%ribed in Reaction Scheme 4 followed by the general
procedures for amide preparation: Larock, R.C., Comprehensive Organic
Transformations, VCH Publishers, New York, pp. 972-976 (1989). The (o-
amino)acetamide of Formula Il is treated with a suitable base and sulfonylated with p-
chlorosulphonyl chloride in a suitable aprotic solvent such as CH,Cl; at about room

15 temperature to afford the (¢-sulfonamido)acetamide of Formula III. Suitable bases
include triethylamine, diisopropylamine, pyridine and the like.
[0033] The conversion of the compound of Formula III to the sulfonamide of
Formula I is carried out in the presence of a base by reacting the (¢-
sulfonamido)acetamide of Formula III with an oxadiazole fluorobenzyl alkylating

20 agent of Formula IV in a suitable aprotic solvent with or without heating. The
fluorobenzyl oxadiazole of Formula IV may readily be prepared by methods well-
known in the art wherein X 1s a leaving group and by the method described in
Reaction Scheme 6. Suitable bases for this alkylation include inorganic bases such as

potassium carbonate and cesium carbonate. Preferred solvents include DMF and

25  acetonitrile. The temperature range for the reaction is typically 20°C to 100°C.



(a-am no)acetam de of Fornmula Il which is used in substantially
enantionerically pure formmy be prepared by well-known literature

pr ocedur e¥020W0aBSusi ng the asymretric Strecker synt he®C3/Uusgidodrodescri bed
in Reaction Schene 3 for the conversion of trifluorobutyral dehyde to the
(a-am no)acetarnde of Formula 11, or alternatively from

(R -5,5,5-trifluoronorvaline (see %#%P §‘E],em\?20'g Chem, 54:451 1- 4522

(1989)) and the method described ipn Reaction Schene 4 foll d by the
general procedgt or/_a@iaﬂpr eparatj farock, R C, Co redﬂ ve
Organi ¢ Transfber ofs, “WCH Pufli Shel sy /New Y@k kow PP. 9%R: 5(1989). The

(a- ami no) acet aki de® of—Felruba- 111 syt Peat ed, WL A.suit abbe base and
sul fonyl ated Wit K -° chl or osul phonyl E@{i de” i & @arof abl e apr c sol vent
such as CH O ak about room tenper at Q af f o't he F ;”\>
(a-sul fonani do) acet ami de of Formula |11 . Suitable bases include ¢
triethylamre, diisopropylamne, pyridine and the Iike. [0033] The _
conversi on ¢003he clmpotumefhoBef preparativn illustrithe isRédctina ftktena?, thor nul a |

e o B s ad oEko e BSOS BTt Bomeme
al kyl ati 89 ageRbia 9l “ﬁﬂ{ﬂb'}ﬁolci\/ﬂb&o@eréw é&«i%@vm%maf@ﬂ \?é@é}&m‘@t fshy or

wi t hout heating. The fluorobenzyl oxadi azole of Formul a may readily be
prepar ed by lemstdgopteumil thk pesence of 8 hasean b switebl esalvedt ispradieate ngrilgredup and
by the nethqod descr.ibed in. Reaction Schene 6. Suitable ses for this

al kyl ati on %ﬁ@%la(é}finﬁn’g%ﬁfreg B%wné&gﬁowlﬁmtﬁ@q HWP%TSE BGmue A cesi um
carbonate. R Mm k; }nié@% c Ll @: per at ure
range for tﬁge)ﬁ ggrgtﬁl%on |\s{ﬁ?§r/%iu%:lgg y C()i(g))%% %lg&% %Sgg{a%%{s%lglﬁ@glcﬁgﬁgt@%{)owq
| n anot her FetiholdAoét ahr BparaytionChdrbinst, Bad edl, ChapReact iHati, Befdnep 450he
1,2, 4- oxgdi %égl e corrpci)u?d of Formula | is prepared by al kylating the
conpound’of “PBLHNA NG Teisipnags slted tHprsind- FPUGRBIbE 3SACteRpY Bt &f  For mul a
VI wherein i ! ?HH ot DAsE! i.tabl e
solvent to ?nglﬁl%ylfﬁgﬁln ?lrg)l& e (:I)IIT1 gp%ﬂ%ggfﬁ%ﬁ&ﬁlfﬁ%h%ém regbg%%ﬁ%%ﬁgﬁof
Formul a | i serhpesumseapas edlukrpoovitidseanihferrhédate amide oxime that is subsequently

treated with an orthoformate (such as triethyl or trimethyl orthoformate) in the
presence of an acid source such as trifluoroacetic acid or boron trifluoride etherate in
15  aninert organic solvent such as CH;Cly, acetonitrile, tetrahydrofuran and the like to

provide the 1,2,4-oxadiazole of Formula I.
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conmpound of Forrmula VI1 using nethods well-known to those skilled in the
art (ref: Joule, J.A et al., Heterocyclic Chemstry, 3rd ed., Chapman &
Hal |, LorMNOR010p9743852- 456 ( 1995) and references citedPCHRAIS2009)376Br
exanpl e, reaction of the nitrile of Fornula VII with hydroxylam ne in an
al cohol sol vent such as net hanol eLh | at, tenperatures up to reflux
provi des an intermedi ate am de oxi C??{g?‘g\eglessubsequently treated with an
orthoformate (such as triethyl or trimethyl orthoformate) kn the presence
of an acid s¢rurce su%g as trifluoroacetjc gecid or boron trilf|uoride
etherate in i nert <ot gani c N&& vent sueh as CH2&%, acetont i @

t et r ahydr of ur gn *andvt hen | i ke weax pr ovi H{e\%, 2, dpcuxadi a20 gf’\ﬁor mul a

| . Reaction Shene 3 1. 1 N HCl, Et20 psi m2. Rccrystal | i zabi on DI PEA,
CH2Ct 2 [ 0035] Reaction Schene 3 describeS the preparation of X

(a-am no)acetam de of Fornula Il starting with commercially avail able
trifluorobutyral dehyde and (RLza- nethyl benzyl am ne undercrstrecker
conditions with acetic acid and cyani de source such as sodi cyani de,

pot assi um cyani @hgs, e tri met hylpi |§cyan elgori, radswsi t abl gnSollvent such as
met hanol to d-the—mni ol trjbepf FoFRIFRSVILL gs a ikt UtesHof

di ast ereoners. e starting trgifMuorobutyral dehyde may al s&® be prepared by
oxidation of trif uorobutanol. Hyehieol ysis of the nitrile of Fornula VIl to

the corresponding am de of Fornula I X is carried out h-asul furic acid and
neutralization of the reaction, Xollowed by acidificg @ and
recrystallization froma suitable sol vent such as methanol , 1 sopropanol,

et hyl acetate, nmethyl -butyl ether, or m xtures thengEasfchi:Cho afford the

am de of Fornmula X in > 99% di astereoneri c excess. The benzyl group may

then be renoved by hydrogenation in the presence of a suifable catakyst
such as pall adi um hydroxi de or palladiumon carbon to giv the/@%o am de
of Forrmula Il which may be sulfonylated with p-chl or osuk b}/,& oride to
afford the sul fonani de ra°

In
[0035] Reaction Scheme 3 describes the preparation of (¢i-amino)acetamide of
Formula I starting with commercially available trifluorobutyraldehyde and (R)-ot-

5  methyl benzyl amine under Strecker conditions with acetic acid and cyanide source
such as sodium cyanide, potassium cyanide, or trimethylsilyleyanide in a suitable
solvent such as methanol to afford the aminonitrile of Formula VIII as a mixture of
diastereomers. The starting trifluorobutyraldehyde may also be prepared by oxidation
of trifluorobutanol. Hydrolysis of the nitrile of Formula VIII to the corresponding

10 amide of Formula IX is carried out with sulfuric acid and neutralization of the
reaction, followed by acidification and recrystallization from a suitable solvent such
as methanol, isopropanol, ethyl acetate, methyl zerr-butyl ether, or mixtures thereof, to
afford the amide of Formula X in > 99% diastereomeric excess. The benzyl group
may then be removed by hydrogenation in the presence of a suitable catalyst such as

15 palladium hydroxide or palladium on carbon to give the amino amide of Formula II
which may be sulfonylated with p-chlorosulphonyl chloride to afford the sulfonamide

of Formula I11.

-11-



of Fornmula Ill.Reaction Scheme 4 [0036] In another nmethod of preparation,
the (a-am no)acetam de of Fornula Il can be stereoselectivity produced

usi ng an WOA2PMWE07T43Spr ocess starting with 5,5, 5- trifl uoP6TAS2009981eBAN0I C
acid as illustrated in Reaction Schene 4. The (R)-5,5,5- trifiuoronorvaline
of Formula XIV maybe prepared in bstanti.ally enantionerically pure form
from the conpound of Formula Xl || S%?FW@“ %%Wr%i ally available (R)-

am not r ansf er age; enzyne by net hods wel |l kopwn to those skilkted in the art.
In an alternate_nethod, the enzymatic progcess may be carried out using the

commercially avayl abl e (Q{ am no aci d dehydyogenase enzyne. e enzymatic
processes argocahLi ed aut  Using the metiwdsldescri bed bel d met hods

wel | -known to flhos® skilled bn the art. THe c¥hversion of tle NHz*HCI
(R)-5,5,5-trifPuoronorval {enisfacitor ul a XPV to the conpound®of Fornula Il

may be carried out using ‘generai procedures for amide preparation

wel I -known in tH& art. Reaction Schenme 5 V¥¥) NBS/AIBN Br X f' F C2) ( EtO

P(OHF CN % Vi 7 . i ormul.a Vi e
p§ e|)oar ed by E%@Sﬁ\l naf[n%(l)]n 8# %g%ﬁﬂhré)r? g&é aﬁglgzgg% &’g%]giemga-cfe %&?%Qtifog@#ol?ol uene
Wi th N br omesaiBe ktbieBidie tivity proslubdBuing SOdnveRhtiSpiobesd Stastighl @k 8138t hane,

di chl oroet hane or carbon tetrachloride, using an initiator such as Al BN as
i 11 ust r ab ed Hifuegdceiopanisedie aridBs ilustated gnkeaetive chmaceedbe (B-hhgh yi el d

RN I O R e
wel | - known tard 068 Grozkihklc8thpbiind HEF @ flulaReBCEdiRNcoreN &R avdilabld (R)) NBS/ Al BN
aminotransferase enzymé by methods well known to those skilled in the art. Inan
alternate method, the enzymatic process may be carried out using the commercially
16 available (R)-amino acid dehydrogenase enzyme. The enzymatic processes are
carried out using the methods described below and methods well-lknown to those
skilled in the art. The conversion of the (R)-5,5,5-trifluoronorvaline of Formula XIV
to the compound of Formula II may be carried out using general procedures for amide
preparation well-known in the art.
15
Reaction Scheme 5

D\ 1) NBS/AIBN Br/D x’D\
F CN F CN F

2) ( EtO),P(O)H
Via Vi

CN

[0037] Benzyl bromide of Formula Vla may be prepared by bromination of
commercially available 2-fluoro-4-cyanotoluene with N-bromosuccinimide in a

20 suitable solvent such as dichloromethane, dichloroethane or carbon tetrachloride,
using an initiator such as AIBN as illustrated in Reaction Scheme 5. The bromination
proceeds in high yield and, if desired, the compound of Formula VIa may readily be
converted to the compound of Formula VI wherein X is a leaving group by methods
well-known to those skilled in the art.

25
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or 2) (EtO2P(OH NaBrO 3ZNaHSO3 DI PEA IV I Va [0038] As an alternative to
the use of the conpound of Formula VI in the |linear sequence to the

sul f onam O 201aldir4320l e of Formula | descri bed above in REAAISEWH/0THRENE 2,
the preparation of the conmpound of Formula IV for use in the convergent
route depicted in Reaction Schene i S sg(g}\gn L?n Reaction Schene 6.
Treatment of commercial ly avai |l abl®&2899% RG¥FBE4. cyanot ol uene with

hydr oxyl ai ni ne~at rooylggmper ature in an al apdo sol vent. affords crude
am de oxi nme (n)j\(ﬁ)r nﬂl—a—&%—mhi c@@a di reett-y—enpl oyed t he subsequent
r

reaction. CyElTz&#N oneafn t he am de pxi‘me of (BBkEHI a X Y rent with
boron trifluoride etherate and trié‘f'dﬂyl ort hof ormat e af f or ds Mshe oxadi azol e
of Formula Xl in over 90% yieldyin two steps. As an alterpative to the use

of boron trifluoride, the cyclization can al so be cleanly acconplished by
enploying trifluoroacetic acid as the acid sources) NspoBiatii on with
N-bronbsuccinim de in a suitable solvent such as di cllor ongtéyel,P(O)H

di chl oroet hane, or carbon tetrachloride using an Y#PNaH8P:|su@FF4s Al BN

af fords the nono-brono oxadi azol e conpound of Fornula FVa. vIf it is desired

to avoi d possible m xtures of and di -bromi des, the~teluyl function of
ely be otverbrom nated h

conpound of Fornmula XI may delib N
N- br onpsucci ni m de and AIBN to &f for _phe correspondi ng i brq@/ﬂﬂe whi ch may
then be reduced with diethyl phosphite to afford the nono-brom de of

Fornula Via in over 90%yield. Thé¥dibronination and reduct¥®%on may be

acconpl i shed,d4+4;0ne, pot w t hout i.sol atign of the, di.brom in.an overall
Jrera ot “ovattBos APRL TG WL B B SR e oo e
prepared fresdche: ©AIPANRBaOideRRatabdle SF Foill] 8x6A5& &Rt UMRbIEBRt € and
sodiumbisulfite in a suitable two-phase solvent system such as et hyl

acet at e/ dat &cheihe B tbe prepetatioe pivde spmpbundof Fasoulatly) fmatssrin the convergent
trifluorotoluene/water and.,th i ke,to,provide a. mxiture.o no- and
il br oot 96 IR AelEeg i R ScherS LB KEpdigT SChéthe 6 el

commercially available 2-fluoro-4-cyanotoluene with hydroxylamine at room

temperature in an alcohol solvent affords crude amide oxime of Formula XI, which
may be directly employed in the subsequent reaction. Cyclization of the amide oxime
10 of Formula XI by treatment with boron trifluoride etherate and triethyl orthoformate
affords the oxadiazole of Formula XII in over 90% yield in two steps. As an
alternative to the use of boron trifluoride, the cyclization can also be cleanly
accomplished by employing trifluoroacetic acid as the acid source. Bromination with
N-bromosuccinimide in a suitable solvent such as dichloromethane, dichloroethane,
15 or carbon tetrachloride using an initiator such as AIBN affords the mono-bromo
oxadiazole compound of Formula IVa. If it is desired to avoid possible mixtures of
mono- and di-bromides, the toluyl function of compound of Formula XI may
deliberately be overbrominated with N-bromosuccinimide and AIBN to afford the
corresponding dibromide which may then be reduced with diethyl phosphite to afford
20 the mono-bromide of Formula VIa in over 90% yield. The dibromination and
reduction may be accomplished in one pot without isolation of the dibromide in an
overall yield of over 90%. Alternatively, the compound of Formula IVa may also be
prepared from the compound of Formula XII with excess sodium bromate and sodium

bisulfite in a suitable two-phase solvent system such as ethyl acetate/water,

- 13 -



wi th diethyl phosphate/diisopropylamne to afford the nono-brom de of
Formula IVa. |If desired, the conpound of Formula |IVa may readily be
convert edWPa0th@7436npound of Fornula FV wherein X is a PEALSAYIYB®AD by
met hods wel | -knovvn to t hose skil I ed in the art [0039] i anot her

mbodi t t h t
he. compound o PBRRERRor HOE RSP AGR GCH ol S AR oL, vant |
carrier or dev%?é”ﬁ mv[thQ‘Hﬂndn& ghd &Lbréﬁﬁiehﬁfenﬁéﬂi&gé WRIth s fdhsed iAYRAT I ON

relates to a method of treatnent of disorders responsive to the inhibition
of b-anyl oi dvzwebethﬂl@hospmtaﬁ@mmowhmmd afffost the imonakiromidecrfiivisek IVa.

dm ni st i d th t | 1 ffect t of th
Compound of TG 404 DR 6f TAPGIOR AeK APy RerUFIE] BONLFOPROYEL
anot her enbegi F&%’i\ha 1§ Wi XG0 6 1QR ] fg’érélzpﬁgr hehBddREMNRAoH o Eh'b@@éldﬂl

alleviating or delaying the onset o mer's di sease, cerebral anyloid
angi opat hy, isthstagim ¢ anyl oi dosis, hereditary cerebral henorrhage with
anyl oi dosis of the Dutch type, multi-infarct denentia, mld cognitive
i mpai rment and Down syndrome in a patient in need thereof, which conprises

adm ni st er | "[‘@) i’rus%%neﬁl%i &?ﬁocﬁm%%t?&ﬁso@%ﬂtﬁﬁl u@efsfp‘?lﬁ%é(’g%t?&?””t of the

conpound of vat e rate thereo n yet anot her
enbodi nent , cbxlnpemﬁmsemtnpmmlgehatc&ﬁpdmdaf fretnindal I frotonttimationeeitinent of head
traumg, {raummtic brain_injury, and/or denentia pugilistica, which

conpri s&¥ a@h?rm%?‘é?cﬁhﬁji‘ﬁ‘@né cHalsRar dil4stheed thereof a therapeutically
effective a Of mtshf aﬁ8ﬁ’iﬁ or%gtfngﬁz {hli@ﬁln@ef'rhloﬂrreﬁt@ ?c% Y ethoQlof %g{nfetn?

t hereof. [004 yet anot rnvention relate

met hod for bk‘&lsbf@@t hsi0é td”@l@d[ﬂhl&lﬁbﬁ@f i€ pBRideSe S Al iftheEd Ng to a
manmmal i n need thereof a therapeutically ef ective anmount of the conpound
of Fornul a thesgofawhich gempriess afydpisterng teesesbhammal a therapeutically effective

amount of the compound of Formula I or a solvate or hydrate thereof.

15 [0041] In yet another embodiment, this invention relates to a method for treating,
alleviating or delaying the onset of Alzheimer’s disease, cerebral amyloid angiopathy,
systemic amyloidosis, hereditary cerebral hemorrhage with amyloidosis of the Dutch
type, multi-infarct dementia, mild cognitive impairment and Down syndrome in a
patient in need thereof, which comprises administering to said patient a

20 therapeutically effective amount of the compound of Formula I or solvate or hydrate
thereof.

[0042] In yet another embodiment, this invention relates to a method for the
treatment of head trauma, traumatic brain injury, and/or dementia pugilistica, which
comprises administering to a mammal in need thereof a therapeutically effective

25  amount of the compound of Formula I or a solvate or hydrate thereof.

[0043] In yet another embodiment, this invention relates to a method for the
treatment of head trauma which comprises administering to a mammal in need thereof
a therapeutically effective amount of the compound of Formula I or a solvate or
hydrate thereof.

30 [0044] In yet another embodiment, this invention relates to a method for the

treatment of traumatic brain injury which comprises administering to a mammal in
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[ 0044] hi yet another enbodinment, this invention relates to a nethod for
the treatnment of traumatic brain injury which conprises admnistering to a
manmal | Meed1yes38of a t herapeutically effective anounPCafUSeee/08m®ipound of
Formula | or a solvate or hydr ate thereof. [0045] In yet another

nmbodi t t t d f th t 1 f
oot e el BBl ReteBmGhS g afel R 2 {ipebaS ot AR T Pre heed

thereof a thaiapephidatk!iverad(f ectl ve anmount of the conmpound of Fornula | or
a solvate or hydrate thereof. [0046] For therapeutic use, the
phar macol ogi®HEE] y dotybw@odmnpmha@imht Bos imybiatidn relakds m@mm}hddyfobéle

adm ni stered as a I’TTB.CGU'[I osition c rising as the an)
essential alEFRAE™ WnEHPUgH Stfcéi&nab‘?‘i’én%%a‘%g'ﬁﬁ q?ﬁ‘%’%‘%]l BOFth with
a solid or lipuyed t]?é} }eiiéff%@ﬂu!fé/arﬁ&&?l%f‘ﬁ&@'c%ng@ﬁﬂd @FF&fﬁqla ARG BRAtd ¥, with

pharmaceutically acc pta adj uvants and exci pi ents enploying standard and
convent i onabr bettitnitigued. [ 0047] The pharnaceuti cal conpositions include

sui t abl e dosgge forns for oral arenteral (including subcutaneous,

i nt ranuscul éqﬂ%ﬁi nt r%aéhweuaﬁasq rﬁ%ﬁf»ﬂf@bﬂwaﬁy aﬁs‘f&é&omoun@ o rﬁg%l ,
bronchi al og;ias | bk Et%}e'd%a cﬁlg;%dsgio%acroﬁ‘l %s y the
preparati on nmay abl et ed Iace |n a ard atin ca § powder or

pellet for nanmssanmai mvémgmdwéntat lengohe swh dong)eng@m éﬁb@cmmlnndiﬂﬁasmiicbr may
cont ai n_conventignal excipients such as, bindi n%) a%lynt s, fillers, tableting
1Py

:j ubr | cgh@g oligyid phymaseicalle perpigbls GaHICE 2ith @p i WEh pmacgically may, i f
el ude” pushCPRORIRIERNSnE SIAERM UBloy B AT ChOBRERBIRIARES ) s

nmade of gel §047] andlig haahidgticas dehpesti@lsYedidd suittbls dbkigk @brmdds bral,i t

capsul es can contain active ingredients mxed with a filler or binders,
such as | acP&saics (geladmgsybeutanspis dfasiusetien injedermad apd InFaYPOSE UM

stearate, %n%d%ﬂ%élo&%:hkéu&l s(;[r&?chla{l %? égsal A.cﬁnﬁg{r tu@fpﬁfﬂsqu' E)ﬁ'g g uc%l" %€

conpounds na §s0 ‘or “su I nosul as fatty
oil's, ligui dsed?ﬂadpr@t&hkﬁwﬂ@h%&ﬁd‘wbl@m& , 19hocaah a%ﬁdf'gewtmvdaph@éﬂn pdvadek bt zers. | f

allqwd carrier is e t he preparation may

pellet form, orin the form ofa troche or iozenge The solid carrier may contain
conventional excipients such as binding agents, fillers, tableting lubricants,
disintegrants, wetting agents and the like. The tablet may, if desired, be film coated
by conventional techniques. Oral preparations include push-fit capsules made of

20 gelatin, as well as soft, scaled capsules made of gelatin and a coating, such as glycerol
or sorbitol. Push-fit capsules can contain active ingredients mixed with a filler or
binders, such as lactose or starches, lubricants, such as talc or magnesium stearate,
and, optionally, stabilizers. In soft capsules, the active compounds may be dissolved
or suspended in suitable liquids, such as fatty oils, liquid, or liquid polyethylene

25  glycol with or without stabilizers. If a liquid carrier is employed, the preparation may
be in the form of a syrup, emulsion, soft gelatin capsule, sterile vehicle for injection,
an aqueous or non-aqueous liquid suspension, or may be a dry product for
reconstitution with water or other suitable vehicle before use. Liquid preparations
may contain conventional additives such as suspending agents, emulsifying agents,

30 wetting agents, non-aqueous vehicle (including edible oils), preservatives, as well as

flavoring and/or coloring agents. For parenteral administration, a vehicle normally

will comprise sterile water, af least in large part, although saline solutions, glucose
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be in the formof a syrup, enulsion, soft gelatin capsule, sterile vehicle
for injection, an agueous or non-aqueous |iquid suspension, or may be a dry
product WO 20ECOASEI tuti on with water or ot her suitabl e PCERISZI08/0BBBYr e use.
Liquid preparations may contain conventional additives such as suspending

agents, enulsifyin ents i non- a eous ehlc | udi n
ST o of eSOl g R M e bt A e PR HRa oy YEOrS Ty fent o
For parentepge c%gﬂén@i'oﬁélrsﬁ&ﬁeﬁ&ng% 4RO Be 5'19{31’@&& YC%\JehnS&*FBEéséz%ﬁ\?e%“ le
water, at |ea F’

st in large part, t hough saliné solutions, glucosesolutions

and |ike rrainuffamg adenzeadd theriﬂ@cambhw sided &1 hp pazhsol mia;agbefommed:orl n whi ch

case conventi on Sus di ng agents may be enpl.o ed nvent i onal,
preservat i v&F! Gf ’F‘%Q"P]O Iﬁﬁgﬁtﬂ‘gl BFRPIPRE OF PRE<AH Cg%t A HIAORTERE e

parent er &l @%zﬁagﬁcuflﬁrbqﬁner FOhe bQRIERH 2R usB@RAhe MR, @hbl??meﬁ%ﬂ@ta&ant S or

perneati on agents that are appropriate to the particular barrier to be
per neat ed agenangdkiowrt inghd at. n‘[]lhea;bhaunacesumﬁ cpepetitiantase prepargébgr al | y known
in the art. The Bharma euti cal nF03| ti repared by conventi onal

techni ques SPRYBBPIALEIRGUETRPPERS] Bikr LPIeB L TG SBPIOPBRI at ¢
f
A e ¢ AR YR doRO i, i tliescopgnt%ﬁﬁeepp%ﬁa Plechftfion

according to t i nventi on m ngt on ceut| cal
Sci ences, l\/muk:nt?ubl $®hfdl@xﬁnp1paﬁeymm§ﬂs tsd?harﬂéceuizi&lfﬂcﬁ&ﬁbm diack Pa8bghing 0048]
The dosage of the co Formula | to achieve a therapeutic effect
will dep ndcﬁ’G%PE‘B}‘rl}%F‘n@ﬁ g‘ﬁchﬁhﬁ‘é@%éw&é)the age, wei ght and sex of the

pat i ent and st of TSRS Lol er BhAR100 A ABATRG, ARk BT L on

desired and e’ potenc or imu |cular

di sorder or wdil slepsd moooslgronedch fabtor§asahesagegwaig@mkasteed)ftﬂt@atikh@nﬁr eat ment
and dosage of the compound of Fornmula | may be adm nistered in unit dosage

form and t h&todeied administgbsndut plsp @n\ﬁhﬁﬂeﬁﬂl@@f&ﬂ mhtbet@praé%w@mnbﬂhy by one
skllledlnth art.to refl ect ereI | ctivit The deci si on
2 o the paPCPELYaRS sy B TR bR ek Bn Ro R e (T mes o be
admi ni st er edofRnadayis Ia@o%ﬁt@mma&émmgh tﬁ&fr@e{ﬂn@ﬂt 1 dobreRITYINd &ndfbundd may be
varied by titration of the dosage to the particular circunstances of this
i nventi on t dormula I may be administered in unit dosage form and that the unit dosage form
would be adjusted accordingly by one skilled in the art to reflect the relative level of
activity. The decision as to the particular dosage to be employed (and the number of
times to be administered per day) is within the discretion of the physician, and may be
20 varied by tifration of the dosage to the particular circumstances of this invention to
produce the desired therapeutic effect.
[0049] A suitable dose of the compound of Formula I or pharmaceutical
composition thereof for a mammal, including man, suffering from, or likely to suffer
from any condition related to AP peptide production as described herein, generally the
25  daily dose will be from about 0.01 mg/kg to about 10 mg/kg and preferably, about 0.1
to 2 mg/kg when administered parenterally. For oral administration, the dose may be
in the range from about 0.01 to about 20 mg/kg and preferably from 0.1 to 10 mg/kg
body weight. The active ingredient will preferably be administered in equal doses
from one to four times a day. However, usually a small dosage is administered, and
30  the dosage is gradually increased until the optimal dosage for the host under treatment
is determined. In accordance with good clinical practice, it is preferred to administer

the instant compound at a concentration level that will produce an effective anti-
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produce the desired therapeutic effect. [0049] A suitable dose of the
conpound of Fornula | or pharnmaceutical conposition thereof for a manmal,
i ncl udi ngveaAll/Wid3pering from or likely to suffer fromPERUSZEAEBTORDN
related to Ab peptide production as described herein, generally the daily

d [l b f t..0.01 [k t 10 ef bl bout
0110 2 moPRSREnCadHIRERrE a%aﬁeﬂﬁﬁoozliwéwa%ﬁ%Pﬁ?&%aﬁm%?r 550, the
dose may bepg %n@&@toﬁ@ﬂﬁ@tﬂeraﬁ{&ﬁpﬁ%he Qorfidoun@ aBREN a&&nmérls@wawe preferably
fromO.1 to 10 ng/ kg body weight. The active ingredient will preferably be

admi ni st er edefermigday agbsgsian.riothedrght oHthe oxlevant mn&taways mblwimgehe; usual l'y
a snal |l dosage,.i.s m ered and .t he dosa ncreased unti |
Fhe oot i mat chtiSe B Reafhe e EpoRR et i AL Re o mMiRHER the dhoey fune

accor dange %Eé}nﬂf?é%f&u%h'tﬁé 5@@1 wl%{g%?tah& ?espbﬁse 3 t}{%ﬁﬁcflﬁfdiﬁﬂpa{ti‘énﬁgﬁﬂ Bester the

i nst ant corrpoun at a concenfration level that will produce an effective
ant i anyl oi d seferigcof the phioant’s sampiong. any harnful or unt oward side effects.
However, it will be understood that the anmount of the conpound actually

adm nistered will be determ ned by a physician, in the light of the

rel evant circunstances including gm(ﬁﬁ@gﬂbgrr to be treated, the choice of
compound of be adm ni stered, the chosen route of admnistration, the age,
wei ght, and P@spomsstiehtidrhe i ndi vi dual patient, and the severi ty of the
patient' s S tonms. Bl OLOG CAL DATA PXR Tr ansactl vation [0050] Pregnane X
recept ol 0 ( pXR50] aPIRgeaear r%?%ﬁ?@%%%5?6?%&9%%%@9%@%@5&%%| e for

the Inductiqn, 855181\4%81‘:@5 ctP %&%&%ﬁ? g{%? '@35&43%}0?’& S%rm%]ﬁ ein

met abol i zi ng clini ca pres I's’ we at the

i nducti on ofwl@‘ﬁl?ﬁr&ﬂaboaﬂngmg cE'mt:Aithprekrcﬂgecﬂdlmgs inisevediCtroonm thyt theicr easi ng
t he netabolic_ clearance of co-adm nistered CYP3A4 substrates Bert| | sson,
G et al. Prnaf%wt%p CEEAH4 capy cangspithaygrupsdiy g intorpgtion igggieasing J.M et

al., J. %t&%%%tcieaga%ge 8'9306&&19 %%térét?@%i’%f&g suhs@tes ?ﬂ&%isjs&i%%tc a,l(.j,r ug

exposure due
15 Proc. Nat. Acad. Sci. USA, 95:12208-12213 (1998); Lehmann, J.M. et al., J. Clin.

Invest., 102:1016-1023 (1998)) or can cause loss of drug exposure due fo
autoinduction. Characterizing the induction potential of discovery or development
drug candidates has become an important screen throughout the pharmaceutical
industry. A PXR transactivation assay is used to assess the induction potential of

20 CYP3Ad4, and a cytotoxicity assay of HepG2 cells is used to monitor the assay
interference due to cytotoxicity,
[0051] Cell culture medium used is DMEM. Lipofectamine 2000, PBS, trypsin-
EDTA (0.25%), and penicillin-streptomycin were purchased from GIBCO/Invitrogen
(Carlsbad, CA). Heat-inactivated fetal bovine serum (FBS) was purchased from

25  Sigma (St. Louis, MO). Charcoal/dextran treated fetal bovine serum (FBS) was
purchased from Hyclone (Logan, UT). HepG2 cells were obtained from ATCC
(Manassas, VA). Human PXR-pcDNA3 and luciferase reporter containing CYP3A4
promoter, CYP3A-Luc, were generated at Bristol-Myers Squibb, Black standard 384-
well plates were purchased from BD Biosciences (Lexington, KY). Luciferase

30 substrate (Steady-Glo) was purchased from Promega (Madison, WI). Control
compound rifampicin was purchased from Sigma (St. Louis, MO).
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aut oi nduction. Characterizing the induction potential of discovery or

devel opnent drag candi dates has becone an inportant screen throughout the
phar macewWpPea10/10A3ast ry. A PXR transactivati on assay i sPG3a52909/0388ess t he
i nduction potential of CYP3A4, and a cytotoxicity assay of Hep& cells is

dt th due .t t OXi Ci t 0051] Cel |
et tur o moclUfehsedcRETBRENRGE et ramTE: 30551 B pRpMEYETA (0. 259

d | | sbhad,
o . et -1 H B L e B N e
(St. Louis, pMehid Dhay,coalghtExt Cap3ALeabbemiEDalA, oINALSFILigorédtaSnewas

pur chased from HycI on ogan, UT). Hep& cells were obtai ned from ATCC
(Manassas, “ﬁgwfﬁé@km mceb@tfreraéé@m éﬂ@@?@@?etwecf@m%mmqﬁ@s, CYP3A4

pr omot e Cﬁf%n'se&mmﬁu Db Pl s MESh, SNl De gk st andard

384- wel Tt eS Wer & purc rom 0SCi ences { Lexi ng

Luci ferase sibgdritake), b ﬁ@s@yx@mtemwp@ é&%@@g ofvé&igh?rormga (MadI son, W).
Control conpound ri farrpl cin was purchased fromSigma (St. Louis, M. 10052]

Cul ture of MR celélls msaqieﬁzfa%brarm‘dashnd Whthi’ﬁi$azeis4<mLu§|ngasDNEW@ont ai ni ng

10% FBS. Th on m re contain mL of PXR- | asm d
o 50 o 10 2SR R ST ety SR SngE e Korstrthis JaveuH RdbBR00. and
serumfree Wia‘tlé@of%ﬁc?ﬂask@%ﬁ@étbd‘%x% al QRN SR &LiAl @t rB&’h t@lﬁ éfhﬂﬁi% es, the
transfection mxture ( 1 nL per flask) is applied to the cel s In fresh

medi um (20 fhe flesksfarathiel tap@neﬂvi‘gowkls/ to heabap el aggrdz@s( 39«0t additamni ght

[ 0053] Cells,i ac k are he Wi PBS and of Tr SI n- EDTA
(0.25% is 883@8&3‘?@%@@6%@6‘1 g?é Q?ﬁ)AB’ftE?I‘aT{ aﬁ?éﬁ#%é%‘é‘}tﬁ HUrerr ypsi n
is then aspiy @ér%ﬁ)rféﬁfto @&Hceﬁ ltlﬁ)%gsTh@ﬁéﬁ?%F ed1sf 1H%ug%@nﬁ&gistﬂ1ﬁﬂéldzgag¥£§§€@Ut es
at room tenperature. | asks are then tapped vigorously to e up cell

aggr egat es. bp\fpipettmgthroagu atll roh quet ﬁﬁ) atllofre DiENooond anddihged b media to
charcoal /dextran-treated FBS, the entire mxture is transferred to coni cal

tubes. The pdbf 1%f°eé1éfmls Fiffy $i<qs eRld iiruresis pedadie cadh welf of e hlaste standard
15 384-well plate containing 0.25 pL of test compound dissolved in 100% DMSO. The

plates are incubated at 37°C (5% CO,) overnight before 25 ul. of luciferase substrate
{Steady-Glo, Promega) is added to each well. After fifteen minutes, plates are read on
a Viewlhux (Perkin-Elmer) plate reader.
[0054] Rifampicin (10 M), a well known agonist of PXR, is included in each

20 plate as an internal standard and positive control. The data was then expressed as
percent activation (%Act), where the total signal is the signal from the 10 uM
rifampicin and the blank signal is that from the DMSO vehicle.

Compound signal - Blank signal
Total signal — Blank signal

YoAct = x 100%

25
Compounds are tested at ten concentrations (50 uM — 2.5 nM, 1:3 serial dilution), and
XL-Fit (IDBS, Inc.) used for curve-fitting. Concentrations of compound at which 20%
and 60% activation occur (EC20A and EC60A, respectively) are reported.
[0055] The human pregnane-X receptor is principally responsible for the

30  induction of CYP3A4, as well as CYP2B6, CYP2C8/9, Phase 2 enzymes such as
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by pipetting through a 1nL pipet tip. Cells are then counted and diluted in
nmedia to 3.0 x 105 cells/m.. Fifty nL of cell mxture is added to each well
of a bl acWO20d&+3d 384-wel | plate containing 0.25 nL ofCTASR08HASIUN

di ssol ved in 100% DMSO. The pl ates are incubated at 37C (5% CO ) overni ght

bef 25 | uci f t St -G o, P i s added t h
ool |- AT Cor U TR H A TRS O TS B 2P @ BT ZoR ORI (R eRRYEN: ol mor)
pl ate readergen Q@p4da Muf @Rpiij{@-&ﬂ&o?ﬂ\% 1)@%%&1‘][{53&%@@9,@5455;{&{%&'2@ I's

included in each plate as an Tnternal standard and positive control. The

data was t hetiphaptlessiedlaasngied, §.6atiflagbpatadnannidd Bectn) ECwh €2 @4 oliehet ot al
signal is the signal fromthe 10 mMrifanpicin and the blank signal is that
from the DVBEOfavgliciolrespotieny d0pdsifgtaiiM-anBlaarBCgh 06080 oVetRifampi®in100% Tot al
signal - Blank signal Conpounds are tested at ten concentrations (50 nM -
2.5 nM #: 3rewens atdDindM) drgreateribpd 6 FuM i thBBP X Rritanyactietéorf asay. These

curve-fitting.,Concentrat,i f und. a I 20% 0% acti.vation
cceur (EC20R G raaoA A eRE 2 s RyRR e s S proBE 2 ARt
pregnane- X 13 T sthPndfBbPRals! Vi ReRPeSER S ofayithge iHRUMEhkianodk CYP3A4,
as well as C%gg%ﬁy %YPZ%%/ 9, ghase 2 eﬁfzi?/rrps such gsUGT, gjr?d 1sxevcgr al

t ransport er sndudiicens! IRngp, CXR24 thapuphdasivatitreotifb¥R. t est denonst r at ed
that (2R)-2-[[(4-chl orophenyl)sul fonyl][[2-fluoro-4-(l, 2, 4-oxadi azol - 3-
yl')rhenyl ] menyl ] anmo] -5, 5, 5-tri fl uoropent anam de had an EC OA (20% of the

Ri fanpi ghn rgeRaBa f altobRoidprah iSFd i @nd an ECgoA (60% of the Rifanpicin
response at 10 m\V) of greater than 16 7 mMin the hPXR transactivation

?; SR S’JIY-Z E’F?Z EW??@UI tﬁhsallg'lj’e*s:ltff(ﬂhhlﬁ{[(4mchfifolrophenyi)45uifrny21][gfzvgluc;rgﬁi;(lj,df-
- 2- -chl or -fluoro-4- (1, 2, 4- oxadi azol
L20 ) oy | Tt s e R erhinb 3.5, SR r R Jo DS CHE A6t ent i al

to be an i nAyRRM Whs HUMBRIGY FEAASY BN A& AT Y 8ht el RFPXRInduction of
Cytochrome P450 1n Fa2N~4 Cells

immortalized human hepatocyte line that was created using the Simian virus 40

15  (SV40) T antigen as the immortalizing gene, while retaining basal expression and
inducibility of several CYP isoforms, including CYP3A4. Fa2N-4 cells and MFE
Support Media F were provided by XenoTech, LLC (Lenexa, Kansas).
[0057] Fa2N-4 cells were supplied on 12-well, collagen-coated plates at a seeding

density of 0.67 x 10° cells per well. Upon the receipt of the cells, the media were

20  changed and the cells maintained overnight in a humidified, CO,-supplied incubator.
After this adaptation period, the cells were examined under a light microscope and a
determination was made as to whether the cells were morphologically normal and
suitable for use. During the treatment period, the cells were visually inspected on a
daily basis; cellular morphology, confluency, and signs of toxicity due to the test

25  article were documented as necessary. The cell cultures were treated with 4
concentrations (0.5, 2, 8, and 20 uM in final incubation) of (2R)-2-[[(4-
chlorophenyl)sulfonyl}[[2-fluoro-4-(1,2,4-oxadiazol-3-y)phenylJmethyl jamino]-
5,5,5-trifluoropentanamide, and a solvent vehicle control (0.1% DMSO) in triphicate.
Rifampicin (10 uM), a prototypical CYP3A4 inducer, was used as the positive

30 control. Fa2N-4 cells were exposed to the test articles for a total of 3 days. The

culture medium was replaced daily with fresh medium containing the test articles.
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[0056] The ability of (2R)-2-[[(4-chlorophenyl)sulfonyl] [[2-fluoro-4-(

1, 2,4- oxadi azol -3-yl)phenyl ] nmethyl]am no]-5,5 5-trifl uoropentanam de to

i nduce CWQAAL10/RMNESWas eval uated in vitro using the Fa2RCA/USa000/0B768®. The
Fa2N-4 cell is an imortalized human hepatocyte line that was created using

he Sim 40 th t al , il
o g5 850 YA G S R T TRt B YLl ©
i ncl udi ng CYR3AGith kaddhho iesoua@&d%e%mwbewﬁ@ b&difig We' <811 YA by

XenoTech, LLC (Lenexa, Kans Fa2N-4 cells were sup
12-wel |, coI(Qaigam\fﬁdatcwde)at es at a seedl ng density of 0.67 x 10 cells per

wel | . Upon e recejpt of t t he di.a nge nd the cells
mai nt ai ned i&éﬁsﬁn ghjfl%l fﬂ” P?EZ%I@T# k@%"’m@@P ﬁ‘ﬁ@@ﬁ%’ﬁﬂéuﬁ‘a‘f% A- &Aa"l‘er this
adapt ati n t and a
et or m 1ot i G B P T B B PP o
and suit abl enRISA axpeessibmangrdniiecd mdal Nehtmpertalodd hiviven Gepdtscywamdr e vi sual |y
inspected on a daily basis: cellular. norphol 0%(& confluency, and signs of

toxicity dud e EaOR-blP O E i TBRRIAEH: Mistoné dawss@psed athe cel |

| t final
Chcubatt ony ISR G5t hofeilPRORIMLAER DR {R R Sprfiipifiukitbl 11 N
4- oxadi azol {I&aqeﬂl)spxmmbbm fmylbtlc&ﬁmglolheulﬁtllim Bf hepafdewes opdERpPAGI(de, and a
sol vent vehi ¢l e control in triplicate,

pr ot ot ypf caICh]@‘m@ﬁﬂYDSﬁHG%@} 2 ﬂﬁ%ro Bl droxe @%@SYIQHW%YIHB?WY@WHPEZ{\T—VZ cells
wWere expos eg 49 t*%ﬁ&ﬁ?@%&%@ﬁg% fi%%rreﬁlitteg Gk c&Iceﬁtré%{?%Sergxﬁ‘cfe Fe'zi e medi um

was repI aced’ " dai contal nin ter a

total of -7 @Q’%S\MﬁRﬂW@nnmd&mﬁg negoldsper tt @ehiakdohine zﬁﬂiel s washed
once W th warm phosphate buffered saline solution before adding the cell

| ysis buff eﬂligh@ta@éﬁﬁnﬁvamém‘ieé (2@ayl). Thiozgjgnitnde efijnfuatipngfas equivalent to
(2R)-2-[[(4

Caot apol < 32003 BB BRI Sn O s St Sbrostfe har ORI | 1 duce
CYP3A4 RNA cBICRG BRI R | [EXANbReA (1, N4 TR ddia o1 3RS HeAY A Sy IARB -

hepat ocyt es.

5,5,5-trifluoropentanamide could moderately induce CYP3A4 at concentrations
greater than 20 uM. Relatively minimal induction of CYP3A4 ( <2.0-fold) was
observed at Jower concentrations of (2R)-2-[[(4-chlorophenyl)sulfonyl}[[2-fluoro-4-
(1,2,4-oxadiazol-3-yl)phenyl |methylJamino]}-5,5,5-trifluoropentanamide (< 8.0 pM).

20
Metabolic Stability in Liver Microsomes
[06059] Mouse, rat, dog, human, and cynomolgus monkey liver microsomes were
obtained from BD Gentest (Woburn, MA). The lot numbers were 13 (mouse), 8 (rat),
8 {dog), 19 and 26 (human), and 3 (cynomolgus monkey). The oxidative metabolism

25 of (2R)-2-[[(4-chlorophenyl)sulfonyl][[2-fluoro-4-(1,2,4-oxadiazol-3-
yhphenyl]methyljamino}-5,5,5-trifluoropentanamide was studied in liver microsomes
under three sets of conditions. The incubation mixtures for human and dog (total
volume 3 ml., organic solvent content 0.3%) contained (2R)-2-[[(4-
chlorophenyl)sulfonyl][[2-fluoro-4-(1,2,4-oxadiazol-3-yphenyl jmethyl Jamino]-

30 5,5,5-trifluoropentanamide (1 pM), microsomal protein (1 mg/mL), NADPH (1 mM),
Tris chloride buffer (100 mM, pH 7.4}, and magnesium chloride (3.3 mM). The
reaction, conducted in triplicate, was initiated by the addition of NADPH followed by
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Treatment of Fa2N-4 hepatocytes with rifanpicin (10 mV) for 3 days caused a
significant (12-fold) increase in cellular CYP3A4 nRNA expression,

i ndi cati NyOzREY10743¢ cells were properly functioni ng. | n®GHAIS2ZEH/087T639

hepat ocytes with (2R)-2-[[(4- chl orophenyl )sul fonyl] [[2-fluoro-4-(

3 days r osuRKOETINE 0 ElrUrBrTH. AUETHEA IR LaSdn evRaa i
expressi on, jpeaghp! %dﬁsof vanfate%ﬁ& tﬁeﬁ@ac\ﬁ%ﬁéﬁkglp& Rk BI tladifiSnlyrghest

concentration téste hi's magnit I nduction was equi valent to
22% of t he vobwesiof acat@spinsEhaiavstedioh nixtutea fpd qmnmo@xggﬁsﬂwy\gadﬂaat

2R) ~2 4- chl h I | f I 2-f 4-
51 02<ad| <[31[2(()I Ls’%a,]/ V?@Mn%wpg%]%ﬂ@nﬁ %’r/e‘a’ F?rrtﬁlasqI éﬁér& -Hittimi de coul d
d t t | ati I
ot s ety £ 806E0H 134 00 SHE B AR Al iRl At vely
concentrati dfﬁss-ﬁ‘iﬂl((i’@enﬂmﬁuﬁl(%@ I]uIM)), ﬂphesmhalw&mr(ml]rhﬁ/ﬁﬂf)l NaDpHer (|

- oxadi azol - -y phen S -tri fluoropentananm de

Vot ol 1o st R PHonde bydEr (0D P A cEeTARBE gE Chade (ggmMuan | and

cynonol gus urn,
roms e By gt AR S i P
and 3 (cynormhattonmnrey)for Insmignedatlicotsotisalgles SMPOML) were taken at 0, 5,
(2R) - 2- 55}4 chl oropheny )sul fonyl] [[2-fluoro-4-(1 ,2,4-oxadiazol - 3-

yI )phen mé@h%ﬂ Pantthald Iamiqsmnqum@pémamam@édmﬂwﬂdduioe@fﬁn liver
i ncubat.i on m.xtures. for

t f d 1
TS oma qsafiffesto R M Shbh AR PSR oS TR ned
(292 [T (ot omanonyl b bomyhd L 49w Qo d (0 i 220

-3-yl) phenyl’] met hyl ] am no] 5,5,5-trifluoropentanam de ( , mcrosomnal
protein ( 1c¢ Nﬁhﬁnylmmil (2 fTatvp;4-(162.4- Oeihdh@mi@e}’lmﬁiéﬂmﬁhﬂ@amwp} pH 7. 4),

i I’S‘?QSSH#% Bamrrimepi Nl rurPSiey TyrRAlate B LR ATieE s or 50
It 122! SR 98 SRR Skt gl e B8, o o
The reaction, conducted in duplicate, was initiated by the addition of NADPH
followed by incubation at 37°C for 40 minutes. Aliquots of samples (0.25 ml) were
taken at 0, 5, 10, 15, 20, 30 and 40 minutes and the reaction was quenched by the
addition of 3 volumes of acetonitrile. For all studies, samples were analyzed
20 immediately by an LC/MS method. Rate of parent disappearance was calculated from
the peak area ratios of (2R)-2-[{(4-chiorophenyl)sulfonyl][[ 2-fluoro-4-(1,2,4-
oxadiazol-3-yl)phenyljmethyl]lamino]-5,5,5-trifluoropentanamide at each time point.
[0060] The hepatic intrinsic clearance (CLh,int, mL/min/kg) of (2R)-2-[[(4-
chlorophenyl)sulfonylJf[2-fluoro-4-(1,2,4-oxadiazol-3-yl)phenyl Jmethyl Jamino]-
25 5,5,5-rifluoropentanamide in various species was estimated from liver microsome
data using the method described by Houston, J.B., Biochem. Pharmacol., 47:1469-
1479 (1994); Iwatsubo et al., Pharmacol. Ther., 73:147-171 (1997); and Obach et al.,
J. Pharmacol. Exp. Ther., 283:46-58 (1997).
[0061)] The rate of in vitro metabolism was determined for (2R)-2-[[(4-
30 chiorophenyhsulfonyl][[2-fluoro-4-(1,2,4-0xadiazol-3-yl)phenyl Jmethyl Jamino]-

5,5,5-trifluoropentanamide in the presence of NADPH-fortified liver microsomes of
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vol unes of acetonitrile. The incubation m xtures for cynonol gus nonkey and
rat (total volunme 3 nL, organic solvent content 0.3% contained
(2R) - 2- [ [WO-20008436phenyl ) sul fonyl ] [[2-fluoro-4-( 1, 2, RCQMQQO&ZJ@‘X@%-W)

rhenyl ] nmethyl]Jaraino]- 5,5,5-trifluoropentanamde ( 1 , mcrosomnal
protein (0.1 ni L ris chlorid (100 niM pH
- And RS U I G capps Bty prosdhe reRted @#%cﬁﬁ‘éuct e i
triplicate, i NAL ncubat i on
at 37 0C fo?ﬂlg%p%&&ﬂsgif&%ﬁ?ﬁq%%?s o} %%?}%ade?iz%%h&%? wer e ta %]n at 0, 5,

10, 20, 30, 58®-aifthobdpemanahiis (Apd)twe measilizedatvmatepf@vohed, B, 445eandddi ti on
of 3 vol urres of acetonitrile. The incubation m xtures for npbuse and
cynonol gus AdRRSY MY EETOlPE) iiniee BrepRnce o Baits rbglogepmomohus mongegomd

contain ( A ITAL

chl or oph§einyﬁsEgl %F%%%ﬁl??fefg?eﬁg?’%ly4 }enéhe rates 5 z)o% [[Ig yl ) phenyl | met hyl ] ami n
o] - 5, 5, 5-t chibrophepgRtidnam| teflford- mmz 4mmlmmegil)pmempnahﬁwkn@zg/ m),
NADPH ( 1 mM, Tris chloride buffer (100 nM %inesmm

chl ori de (35é,ﬁwmﬁuwniaéaaﬂe@ﬁm%@i@amé@isqa#ddam wefatﬂ@aram i tiated by
the additio

Al i quot s of Ir“}rsegrﬁi:”) e ‘6’ @Mﬁ%ﬁe {’E%E lg%tfé@()ﬁhgz%&%%gﬂggi fg%ﬁ?ﬁd 40

m nut es andfiube-4 emmdmdmﬂ ﬂ%%lﬂahf?i@nb&yﬂﬁﬁmaqiﬂmﬂ -gffhRbopeniehmies of
acetonitrile. For all studies es were anal yzed inmedi ately by an

LC/ VB mif hoterqRmeamaisht Bhi2di4 éB@@éB@ﬂe’@m@g icEPEse, e exmemohgispeak

area ratios_of 4ch|or ul f on no-4-(l. .2, 4-
oxadi azol - SW‘%}H%%%]’%%% ﬁyﬁpf:c% (I;lfh% égﬁ S‘tlggle%(t d‘%}ﬁ%ﬁm narnl de at each
tine point. chiBRHBEnTREIS y ﬁud»rﬂm zn;smxgd@@ﬂa heAH néthfljanithé M n/ kg) of
(2R)-2-[[(4- chl oro%%en?ﬁ?gﬁ | f onyl 1( | uor o- EPQ% @}]}} O%%I azoF1

-yl) pheny! | &t hiifjuamepesianamaless @ttqmaﬁetdfgrbgpéﬁWa;h@rﬁnd@mmeWﬂthmgpec| es
was estimated fromliver mcrosone data using the nethod described by
Houston, J.B., Biochem Pharmacol, 47:1469- 1479 (1994); lwatsubo et al.,

Pharmaces. Then, 73:147-171 (}R9%rroahhectoebcat . J. Pharmacol Exp
Ther., 283:46-58 (1997).

Presenilin Binding Assay

10062] Radioligand displacement assays with r’ H] (R)-4-((N-(1-amino-4-methyl-
1-oxopentan-2-yl)-4-chlorophenylsulfonamido)methyl)-N-(2-
methoxyethyl)benzamide were carried out using a method previously described for

20 [’H] (2R,38)-2-isobutyl-N1-((S)-2-0x0- 1-(3-phenoxybenzyl)azepan-3-y1)-3-
propylsuccinamide (RE987, compound A [Seiffert, D. et al., “Presenilin-1 and -2 are
molecular targets for y-secretase inhibitors”, J. Biol. Chem., 275(44):34086-34091
(2000)]). Several experiments were performed to confirm that [°H] (R)-4-((N-(1-
amino-4-methyl-1-oxopentan-2-yl}-4-chlorophenylsulfonamido)methyl)-N-(2-

25 methoxyethyl)benzamide bound to y-secretase. First, the specific binding of [°H] (R)-
4-((N-(1-amino-4-methyl-1-oxopentan-2-yl}-4-chlorophenylsulfonamido)methyl)-N-
(2-methoxyethyl)benzamide to membranes from wild-type and PS-1/PS-2 knockout
fibroblasts showed that [°H] (R)-4-((N-(1-amino-4-methyl-1-oxopentan-2-y1)-4-
chlorophenylsulfonamido)methyl)-N-(2-methoxyethyl}benzamide bound specifically

30  to membranes from wild-type fibroblasts but not knockoutl fibroblasts and that the

specific signal was competed by structurally distinct y-secretase inhibitors. Second,
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[0061] The rate of in vitro nmetabolismwas determned for (2R)-2-[[ (4-

chl or ophenyl )sul fonyl ] [[2-fluoro-4-(1, 2, 4-oxadi azol - 3-yl ) phenyl ] met hyl ] am n
0] - 5,5, SWO0fW19a+36pent anam de i n the presence of NADPHPLHASRG00MH76BY ver

m crosones of various species. The conpound of the pr esent invention

2R) - 2- 4- 2-f1 4-

El o;adl Ea[zc()l @R?naomppagnyqﬁi’sfﬂﬁ%rﬂfﬁﬁ aﬂsncg %%ﬂwlﬁ -UPSPRATaA de (1 MV
P the. oy osBtbritn Aad ooy 380, nblbox oy ARAz AR B IAIY M0 Protel n
m cr osones, irvesiaedd wieh seveﬁéh?-;ﬂedrblﬁs’:er iahiegof Tb@ﬁ)reﬁﬂt[s [silélwed that

chl or ophenyl ) sul f onyl 2-fl uoro-4- (I 4- oxadi azol - 3-yl ) phenyl ] net hyl ] am n
o]- 5.8 51 %smaew%@%ﬂaﬁcoﬁe(a&dh«gx%mftwweowan@a«yt%? viver

(2R oL (4%@%%% Sl BBl b EF 2 B P ANe R Bl BBl o Tare-)
yl ) phenyl ] rra{eﬁwfélrﬁa@w@&;aéd Svell-with v-éddaiRRRMNeR BOIhGS nveagzﬁe@ﬁﬁﬁg)gtemel y 87,
52, 14, 39 and 8 ni/mn/kg in nouse, rat, dog, cynoraol gus nonkey, and

human, r espexlioligahg binfiresssayarad mln@g@@t of AP forp@Rpn 2 §fl{uded cells.

hl henyl 2-11 2 . ..
54- 8;;& 2zol 30&% pnﬁ]é#g}fqeﬂﬁfﬂﬁ%r%%avﬁlﬁ%?mgﬂscugmfeﬁ i1 REYHJpaRcamange i s
ant!cl patedl @%&&&@fgﬁ@g{ggsﬁgﬁo P4 At 5 PBRocildoMo QT COL Y

Presenilin I ga cerrent assays w t'h [ 3H]

(R - 4- ({0 (lof AR 100nd-=. r Oéltshydre hdrvoxapBntaiiRgition, and pellets, containing 2 x 10
) - 4- chl or ophenyl sul f onam do) net hy Q - N-(éz met hoxyet hyI ) benzam de were
carried out cei H§reaaHet fierenpn € iesthynel @sd sloplptt ¥ CJpriqr to use. On the day

2R, 3S) - 2- ut |
bt ooyl ucct R dbpReb ke Brliiulo h HRARRREY (PREAABRERa gy
and -2 are gbhsGink aifst)arﬂq&mPES)pHgi-(saﬁﬂt@m@ga prévBasbiidtabisor,codktaiBoOl 04 Chem ,

275(44) ; 34086- 34091 (2000)]) Several experinments were perfornmed to confirm
that [3H (RM 4=(2@Regocdimli o1yl fluoride hydrochloride, 80 nM aprotinin, 2 UM

ot howy 48 hy 15 BRI i tBE O%aein%u@“éef@%?@%még AEN R S0t priesi ndi ng o
[3H (R)- inhibitor cocktail P8340, Sigma-Aldrich, St. Louis, MO) at 4°C. The cells were
homogenized using a Polytron (Brinkman, Westbury, NY) at 18,000 rmpm for 15
seconds, then centrifuged at 18,000 rpm, 4°C, 15 minutes in a Sorval RC5B
centrifuge. The resulting pellet was resuspendéd in buffer at 4°C to yield a total
20 protein concentration of 5 mg/mL. For use in the binding assay, the cell homogenate
was diluted to a concentration of 300 ug/mL in assay buffer consisting of 50 mM
HEPES pH 7.0, 0.1% CHAPSO. Assays were initiated in polypropylene 96-well
plates (Costar, Cambridge, MA) by the addition of 200 pL of cell homogenate to 50
uL of assay buffer containing 0.75 nM radioligand ([*H] (R)-4-((N-(1-amino-4-
25  methyl-1-oxopentan-2-yl)-4-chlorophenylsulfonamido)methyl }-N-(2-
methoxyethyl)benzamide, 110 Ci/mmol) and various concentrations of unlabelled
compounds, and incubated for 1 hour at 37°C. Final DMSO concentration was 1%.
Separation of bound from free radioligand was by filtration on GFF glass fiber filters
(Innotech Biosystems International, Lansing, MI) using an Innotech cell harvester.
30  Filters were washed three times with (.3 mL per well of phosphate buffered saline pH

7.0 at 4°C and radioactivity was measured using a Wallac 1450 Microbeta liquid
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4- ((N~(1-am no- 4~net hyl - 1- oxopent an- 2-yl ) - 4~chl or ophenyl sul f onam do) net hyl )
-N- (2-nmet hoxyet hyl ) benzam de to nenbranes fromw | d-type and PS-1/PS-2
knockout WDRAPBWNMOESEs showed t hat [ 3H] PCT/US2009/037639

(R -4-((N-(I- amm4rrethy|-|-oxopentan2 ) -4-

et £ e P SR e *ﬂ?ﬁm\%’a@ PG ompsiie SoBoRed
fibrobl ast s yapdadNak tmﬁgrgeﬁ&igf [ b s RO ofqg%l%é chyzu]% erd%ﬁg;@iﬂaty

di stinct g-secretase In itors. Secon e pharmacol ogy o
(R) - 4- ((N- ((HH36, Kox Wiords UKD - I-oxopentan 2 yl)-4-

chl or ophenyl su net 2- met hoxyet hyl benzam de bi ndi ng was
i nvesti gat e Qﬁ“ﬁ ggl!\%feé&gﬁﬂv ‘@Eﬁaé‘@ gg’éhqgrﬂﬁ?%"t’%r‘@e tagsurEadinitsoks howed t hat
di spl acege 0 [ Al yl)-4-
chl 8r ophenyl sup?%gggltrﬁ} pré‘ée&ﬁ%tgrﬁ_%t ?hél&{/ég{e%k C%&sz%g'm %ﬁ;@l ng to

THP-1 menbr moglmhsrgmmgﬂ][@@lﬂuom i, gﬂS@&ﬁﬁ&alS}lyDg @@qmeh@i]bnﬁa)}measur ed
usi ng preV|ous radi ol i gand bi ndi ng assays and inhibition Ab formation in

cul tured cePks? u}}f@}%@]enmmdec@ms%l W@S@rdg@e@ﬁpmmhlsﬁmwéé Hﬂu’Rﬂﬁr(@g {in RPM

%&rtgrgggt glet ANo| n?% algzé)fci%eétlg%m}f@% mg$p%§§§9l@%@‘ﬁfn§th\@_%hrvested by

centrif ugat nf¥thoxaBthyBdnzeisde HiadlhatdbrBgninin TGEP- @(ﬁhdn&oramr Andliskkoff rozen in
dry ice/ethanol and stored at -700C prior to use. On the day of the assay,

cel s wébe mhdlpld eaperimontogelded Ks =48 1 in@. 26 1MhonwgenSRan =& buf f er
consisting of 50 mM HEPES pH 7.0 containing a protease inhibitor cocktail
of 104 nmM 4-(2-am noet hyl) benzenesul fonyl fluoride hydrochloride, 80 nM

aprotinin, Zﬁ?m{ltloﬁlép ARt Bmatto™ Bgslad by 1.5 MM pepstatin A and 1.4 nM
E-64 (0.1%0 priot easg |dr%lﬁ]iab?tor coc% aigq]iS P8340, Sigma-Aldrich, St. Louis,

MO at 40C. [0bes]cel C&np&ﬁlﬁis et g ayedeor AB4Mgr ARFD kbt Rkl ksag H4

West bury, NY) at 18 rpm for 15 seconds, then centrifuged at 18,000 rpm
40C, 15 mi ndtBRYSi ﬁV‘éEsm&ZORé% weh et BrigigEMyrrseSquitby pr P geprgiiona gald

o i, or EEPH Eheflipd g B @ A B CHERRNEE AR Ry 0o
concentr at i @hafthdgh Wcﬁkveblﬂy@ﬁé‘sage fruf if: 20 dit@rsl Fok N, AbtebBinedibns, 30
ML cells (1.5 x 10* cells/well) in DMEM media containing 0.0125% BSA (Sigma
A8412) were plated directly into 384-well compound plates (Costar 3709) containing
0.1 uL serially diluted compound in DMSO. Following incubation for 19 hours in 5%
20 €Oy at 37°C, plates were briefly centrifuged (1000 rpm, 5 min). A 10 pL aliquot
from each well was transferred to a second assay plate (Costar 3709) for AB40
measurements. Antibody cocktails were freshly prepared by dilution into 40 mM
Tris-HCI (pH 7.4) with 0.2% BSA and added to assay plates. For Ap42
measurements, antibodies specific for the AP42 neoepitope (563, developed at
25  Bristol-Myers Squibb; conjugated to the Wallac reagent (Perkin Elmer)) and the N-
terminal sequence of AP peptide (26D6, developed at SIBIA/Bristol-Myers Squibb;
conjugated to APC (Perkin Elmer)) were mixed and 20 pL of the mixture was added
to each well of the incubated cell plate yielding a final concentration of 0.8 ng/well
565 and 75 ng/well 26D6. For the AP40 measurements, antibodies specific for the
30  AP40 neoepitope (TSD, developed at Bristol-Myers Squibb; conjugated to the Wallac

reagent (Perkin Elmer)) and 26D6 as described above were mixed and 20 ul. of the
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HEPES pH 7.0, 0.1% CHAPSO. Assays were initiated in polypropyl ene 96-wel |

pl ates (Costar, Canbridge, MA) by the addition of 200 nL of cell honbgenate
to 50 nl WO 2888@743buf f er contai ni ng 0. 75 nM r adi ol i gand PCT[USR{)09/037639

(R -4-((N-(i-am no-4- nethyl -

et Nowyet hy MY BURLEH B850 K1Be G MRS At A OER Esroen P stiowhsfgn the
unl abel | ed E&%%%&din%@qiﬂapE&R@ﬂtgzgiog%lf1% W ?Su%ﬁ-zgﬁoxﬁglgel 5.

concentration s 1% Separation oun ree radi and was by
filtration onsigiifatgd essaifinpentibadidserae fdahmiovitic AluBihasy $sibaml ihotteksiat | onal |
Lansing, M) usjn ch cell harvester. Filters were washed three

| nnot ,
times with evegm%i}? ﬁ%%&%ﬂiﬁ%ﬁ%@ﬁa%uwmeéﬂ% sPyer (Serkin Blmgr) and and

di tivi ‘ . .
| aui dsct nt (G ARTeRBASHAAL HahDh:De Mt CHARRIMCF(RRE! Bitbosee of

conpeti ng c@ae6pnds2ReLd | @eChlveghehn RuighhyOhentudio Usg F 4-ogadigwtBion OF1C O
val ues cal cul ated _using XLfit (IDBS 5 Guildford, U Q). %_0064] The above
radi ol i gand YoPhavHgetstapings . usddfligorraimamidearatsniiviphisite¢ Gafomagient o t he
present L biafiah ot hBa0ln WIS ST BLAREIGPMRAGe ol ARdid filidea 1. -

, 2, 4~oxadi apal-13p Y5 hehemahlnen hy Llsantar alp403nfibRioh bl logeqpent anariye caused
a dose-dependent inhibition O] 3H (R -4-((N(lam no-" 4-nethyi -

1- oxopeh® an{Rear 3 SB; ok 45) dphepyl shltittomam do) met hyl ) - N - ( 2-
nmet hoxyet hyl ) benzam de binding to presenilin in THP-1 nenbranes. Anal ysis
of multiple experinments yielded Ki = 0.48 nM0.24 nM (nean + SD, n - 8).

I nhi bition : i i : s [0065] Compounds were assayed
for Ab40 or% OggﬁgE%CP%@@ﬁ%ﬁpgﬁg%?ﬁ%ém APP751 SVE cl one 8. 20,

devel oped af0u@7i st of-Sédtetise SBeuitpR re@iretidomn@itatigh bome Medh firhiteost abl y
expressing the Swedi sh nutant of APP75 1. Cells were maintained in |og
phase t hr oudfrnsmgralaneEreniona Sty entabitign of Notchisigneliphcavpesy undeg ted,

determ 2L Qe 20 Bkl e S0t S Sm e DM B
conpound pl at@ferk&est AbecRtRRinEBAGRI Ni Ng
[0068] A mouse Nofchl expression construct was generated by PCR using
standard molecular biology techniques and verified by sequencing. This construct
was generated in the pCDNA3. 1+ Hyg vector (Invitrogen) modified to contain a N-
20 terminal 20 amino acid signal sequence and a C-terminal 7X myc tag. The signal
sequence was derived from mouse Notchl; the 7X myc-tag was created by using
overlapping primers and subcloned into the Hind!/Xhol sites of the pCDNA3.1+
Hyg vector.
[0069] The mouse Notchl-AFE construct contains the mouse Notchl signal
25 sequence and the M1727V mutation within the transmembrane domain to suppress
internal translation initiation. Mouse Notch1-AE coding sequence from amino acid
1704 to 2193 was isolated from a Mouse Spleen Quick Clone cDNA library
(Clontech) and subcloned into the modified vector containing the 7X myc-tag and the
signal sequence as a Xbal/Hindll fragment.
30 [0070] Hela cells were maintained in DMEM (GibcoBRL) containing 10% FBS
(GibcoBRL), Penicillin/Streptomycin (GibcoBRL) and 2 mM L-glutamine
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0.1 nL serially diluted conpound in DMSO Follow ng incubation for 19 hours
in 500 CO2 at 37C, plates were briefly centrifuged (1000 rpm 5 mn). A 10
mL al i quovoRpoeReh wel | was transferred to a second a®€SIAPSPIAIT6ToSt ar
3709) for Ab40 neasurenents. Antibody cocktails were freshly prepared by

di | i i .40 Tri.s- HC H 7, 4 Lth.0.2%
O atesror (aeB Rt G B e SRS p bt bt BaBe e L HAAIORS IR oea) t ope
(565,  devel nedspiccuh il @lndihin Sai bl AL UOBLedL ortbe) Whhd gt cagent

(Perkin Elnmer)) ‘and the Nterrninal sequence of Ab peptid devel oped
at Sl Bl A/ Br |I§ﬁloursﬁzgtﬁ1rstr$@pﬁ¢cmbn atodgnsgmbed xt16° M;KS HePai kK Aagkl meH)zl)a were m xed

and 20 nL of t dded to C of the incubated cell plate
yielding a ﬂ%ﬁ%@jﬁﬁﬁ?m&c?ﬁew & %%%g]élft?dm?g W&?c\ﬁi 26D6. For
the AD4Os TeagysGAGAhSnd 204 AMLGANSRRGN | CollsGlort Bandbdly (TSD,
devel oped at %{?ﬁ{? ¥ e?Z Squi bbn conjjuga% eSd etro trrlle al ggg&?gltarggﬁ? (Perkin
El ner)) andw2tb6 pgSneﬁlgsthdﬂﬂdAEbmmdNeﬁé ugoa&@brMnﬁ@(pﬂ:DNﬁStlheHngture was
added to the 10 nL_aliquots which had been renoved previously fromthe cell

pl ate yi el dilAd kg @Bﬁbplaé@%@mlfeaw HWOEET) yswgﬁgemépmstqr@@fwuw Feagggt wel |

26D6. As th foil d
i ncubat ezag Igﬂrlrﬁllg)gslgh&?éﬁcpmgg Ghe a{ep % (\%Iel%mi'cE 8?1 %dﬁ%\nc%}lvamgg@gug; er o
(Per ki n El mpindigne exh@ﬁ@gﬂ@éa%ﬁ@f tﬁ@tswmp&ﬁﬂotaﬁapmscmmﬂrl Ploh@a). Mhe

CurveMaster (Excel Fit based). [0066] (2R)-2- [[(4 Chl or ophenyl )sul fonyl ]
[[2-f1 udf o- $BH]-lupifraspagporées oias enerated using over apping primers to generate the 4X

| ) ph I fl m d hipbited th
ot 1 on of TRIAURARG s T habell SRR ORIty e b e ra’ o0 1T
experinents pﬂL@Liﬁiﬁﬁloﬁi(@onsqucéo The: 1&%1‘&%(‘ ﬂ‘@@ébnst%%t whs ToR@mdadsy Ab40
inhibition and 1C50 = 0. 27 12 i mean n = 45) for Ab42

i nhi bi tion. s¢qushgingi Bﬁﬂf’oﬁwm\tﬁwe Qllgfnélln hg bﬂﬁeﬁlﬂm%"ﬂi@élmlﬂ ED0s7pH
Secretase t|V|t uire or s n th Notch fam.|

0 oy o st peor. SR S St Pl ERETBN gt SN e St

undeS: reg, Wﬁ'@sﬂ'vﬁfﬁ‘h@@ﬁﬁ B OR 84 tQedRndA ﬁQllehHéaﬁhe@iﬁ%BMEMr(hMt ch 1-DE

signal i ng was used

glucose Wlﬂ'} HEPES) with glutamine, penicillin, streptomycin, 0.0125% bovine

serum albumin and non-essential amino acids) at a concentration of 5 x 10* cells/mL.
Cells were plated into 96 well black Clearview plates (Packard) at a volume of 200
uL/well (1 x 10* cells) and incubated at 37°C for 1.5 hours to allow cells to adhere to
20 the plates. Test compounds were initially diluted in a 96 well polypropylene plate in
100% DMSO. The DMSO compound stocks were then diluted 47.6-fold by
transferring into a plate containing defined media yielding a 2.1% DMSO
concentration. Diluted compound solutions {10 nl) were added to the cell plate
yielding a final 0.1% DMSO concentration. Cell plates containing compound were
25  incubated overnight at 37°C. Following this overnight incubation, media was gently
removed and 25 pL of phosphate buffered saline (with calcium and magnesium) was
added to each well. Luc-Screen (Applied Biosystems) reagents A and B were mixed
in equal proportions and 50 pL of the mixture was added to each well. The plate was
incubated at room temperature for 10 minutes before black backing was attached to

30 the bottom of the plate and the signal was read on a TopCount (Packard).
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counterscreen g-secretase inhibitors. [0068] A nouse Notch 1 expression
construct was generated by PCR using standard nol ecul ar bi ol ogy techni ques
and veri fWeaIw0z8quenci ng. This construct was gener at e®@CITAISRINS/OPTEBNAI. 1+
Hyg vector (Invitrogen) nodified to contain a Ntermnal 20 am no acid

signal sequence and a C-termnal 7X nyc.tag. The signal sequence was

der T ved: 1 ron HETCaIRD eI SREs v e e E R TC CRG T BU8, | appi ng
primers andijsyukelesned into the Hndl I1/ Xhol sites of the pCDNA3. 1+ Hyg
vector. [0069] The nouse Notch 1-DE construct contains the nouse Notch 1

si gnal sequéiFd] andy-Bérectdde afdTivy isutqtited o grialing b éhet Notak friendly ahe domain to
suppress internal translation_initiat.i.on. use, Not.ch 1-DE codi ng sequence
from ami no JEPINCIFYANG FOPTYS RECe F@‘H?’éﬂfﬁg@%SW%‘E%@“@?ﬂ WSS ck O one

rom am i B8 a
e g A A e

Hela cel I's vbse Wi bd@idRunichscEIEN sebiefacoBRIb) tof N sl YHiNEF il UpfeBS
(G bcoBRL), Penicillin/Streptonycin (G bcoBRL) and 2 nM L-gl utam ne(G

bcoBRL). Cekkperineans for enhdhiven biNoichhedEesttretng by (ART2-Hit41 T- Hel aMONSTER

M ni di tqQ. t t ‘s dir, i | s, (ATCC) were

et ed 16 nortomerdrutendRCr b o F xR e e ket per 1 78

flask in Hel i i ; _wiet h gl ut am ne,
ask in Heka 9t RoBRtham §$ﬁ@0=9§w9§%%433&5%§§%§w% gl utam ne

penicillin, sfreptom/cin and I0%fetal bovine re

transf eco ed [0072¢r oviBdsededitle sdiufar pSiei@esoratitione AB40 D3 phviisiiddNotdtb. 6 ng
carrier plasmd SpCDNA3. 1+ hyg), 14.4 CBFl plasmd (luciferase reporter)
Ui ng Hel aNErSEN. e NeshdaPPsRlcREa At 2 UG)-himmehaptiuimdl Pefieme.

f ' f . | bi.ndi |
potream of e GurbTRPbanPebin IRl S RO R AR £ e ase

reporter wagopPeErateyl2s®i ng overlapping priners to generate the 4X CBF
bi ndi ng region. This fragnent was subcloned into the Nnhel/Bglll sites of
15 INVIVO PHARMACOLOGY
AP ELISAs
[0073] AP species from animals were measured using sandwich ELISA assays. A
brief discussion of these assays is included here since the details of the epitopes for
the individual antibodies determines the AP species that are detected. Mouse and rat
20 AP share a common Af} sequence that differs from human AB. As a result of these
sequence differences, antibodies that recognize the N-terminal region of human A,
such as 26D6, bind weakly to rodent AP. Likewise, antibodies that bind tightly to
rodent AB, such as 252, bind weakly to human AB. Two assays were developed for
measuring rodent AB40: 252-TSD and 4G8-TSD. The TSD-4G8 assay can measure
25 not only APB40, but other BACE-y-secretase cleavage products (AB11-40) and o
secretase-y-secretase cleavage products (P3). Table 1 summarizes the assays

presented in this application and their use.
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pA.3- Pronoter constructs. The integrity of this construct was confirmed by
sequenci ng. DNA stocks were diluted in TE buffer (10 nM Tris, 1 ni M EDTA,

pH 8. 0) WO 20104193438ction. Five to six hours after DNA a®€@iT{UiSaew)/03m®B? s were
removed fromthe flask with Trypsin-EDTA and resuspended in defined nedia

0. 0195% bovi ne. seRa i BuAG A BPRATISET e REs esadymilsg ! "

concentration of % X ST ML | PI g0 2l 1 bl ack

Cl earvi ew pl ates %‘éﬁ%ﬁ%?ﬁgt a \ (}“ﬁsﬁnég azl? M%%JS m_?‘ \[R:ﬁ%le&f : get‘e;c?i%ﬁ cells) and
incubated at 37C flekslrgphours toralbhow cells to adhgpre to the|plates. Test
conpounds were inijtially diluted|{in a 96 well polypropylene plate in 100%

DVBO. The DMSO conpeyndrsh ocks werg: bhgRa didpit edAgﬂc-cﬁI&@E»d by transferring
into a plate containing defined nmedia yielding a 2.1% DVSO congentration.

Di | uted conpound solutions (10 nL) were_added to the cell plate yielding a
final 0.1% TR of. ISEBKROE- eﬁg%f%?f)ﬁmﬁ@% 6%@%@%@%@

i ncubat ed i ght _at 37C., Fol | owi ng t hi i i ncubati on,.. nedi
A LU e e e LT T T
magnesi um vass @deesntQs BAGRIVRI de anlibiic FCF8En ARk BuasHRhS Pl  €agent s

A and B were m xed in“equal proportions and 50 nL of the m xture was added
to each fell. The plate was incubated at roomtenperature for 10 mi nutes

bef ore bl ac Kin attached to t.he bottom of .t he ate and t he signal
e T ean oo ol S ol ik AR ol ied e oot GHtse Fae V.t o
fit using n j SSi i : . . - Secr et ase
acti vi tygi s%@g&gﬁ%géﬁgétﬁsi?%ﬁgﬁ %ggﬁiﬂgg%%%%lﬁg}%ﬁ% F@rﬁ%li@ [H?C(r?%ar%ﬁgnbr ane

receptors. Signekewhddtinifiatddan tiadt oblaiel vaitgiathieng AGau basfetistdieiin’ €Sdcond,
mechani sm based side effects, the cellular assay for Notch 1 DE signaling
descri bed abdyeawndepleiedfromshe bighrgicad sanedn withsatrAl artébadigsi Bihirdr emplsal ysi s

O Bl WPk i bl B 92 o HEEN dosBEofl P08LLAE Bivitor.
chi or opheny! ol bRKb LS dichidd oxBechoRugdhazoAp B3t RSO el ! ani

greatly reduced signal after AR immunodepletion (>80% reduction compared to

nonspecific controls), and had a signal reduced to values approaching or overlapping
with the assay floor using samples from animals treated with high doses of a y-

15 secretase inhibitor. The optimized and validated AP assays still contained a small
amount of the signal (5-20% of vehicle control) which could not be depleted by anti-
AP antibodies or treatment with y-secretase inhibitors. This signal is unlikely to be
A and is consequently referred to as the assay floor. The assay floor was not used to
correct any of the AP measurements and consequently, the values reported are likely

20  underestimates of the actual amount of AP inhibition.
[0075]  AP40 was used as a surrogate for AB42 in vivo. AP40 is approximately
10-fold more abundant in biological samples than AB42. AP40 is a good surrogate
for AB42 based on experiments in cultured cells where AB40 and AP42 were
similarly inhibited by (2R)-2-[[(4-chlorophenyl)sulfonyl}[[2-fluoro-4-{1,2 4~

25  oxadiazol-3-yl)phenyl|methyl]amino]-5,5,5-trifluoropentanamide and other y-

secretase inhibitors.
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5,5,5-trifluoropentanam de yielded 1C50 58 + 23 nM (nean + SD, n = 58).

[ 0072] Based on the cellular potencies for inhibiting A 40 (0.3 nM and

Not ch (58VANP10/0AM3SNot ch / APP sel ectivity for PCT/US2009/037639
(2R)-2-[[(4-chl orophenyl )sul fonyl][[2-fluoro- 4-(I, 2, 4-oxadi azol - 3-yl)
rhenyl ] methyl Jamno] -5 5,5-trifluor e E’gde is 193X (95% Cl 163-232).

I N VI VO PHARVACOLOGY Ab ELI SAs [007@’? W ies fromanimal s were neasured
usi ng sandwipehifELlI SA assays. A brief discussion of these assays is included
here since the details of the epitopes for the individual antibodies

det er mi nes {HE6Qb shmwileBatlimbprage-Heviey rad(~200usS Oag) dvaratlosal) dstimbe a

common Ab sequence that differs. fro ) a result of .these
Cotmence. dr or Eafes iy dasisdieBield M%) BBG A, Lo nEede b RL ke e diton of
hunman Ab SH&J?n' i i i, S i.hodies that
bind ti g%t |y tolﬁg'oﬁg%gigpﬂgﬁs\gﬁ&g? aﬁjggn&g#z%g%ﬁég f%"eig gl u%ﬁ%ﬁt%\/\g assays
wer e devel opedsdrication asus ised t¢ eslalsitizAARould 2n thSdoging sdilelSBI1 The TSD-4G8

assay can neasure not oply Ab40, but other BACE- g-secretase cleavage
products ( ABFocedues Werdlone inewreidaae.-with A6 eguddings e domyaalteontuct s (P3) .

Table 1 sumgglﬂ' . L. thhs | L: I g heir

use. Tabl e 1: %?ngzF {:/eh(%)ft ﬁi%ﬁ%(gpf&%@%cggfggﬁ (fm())z %@g%?&%%&\i/?@%&%gr%l es The
exact | ocat iEDT OtubeX" Plasnaliks obmined\bitére c2iviZudaciond Bra e ssdubevai-digeded)al

region of Ab, it is unknown whether amno termnal truncation of Ab affects

252 bi ndP ng Wetghied apé Eepenedmilry 1¢esungih prabetisy GSE' spenkes Wess eratiifegeditcs si nce
N-term nal i i . h. of s _val | dat ed
usi ng severé{ﬂgn%'?%?ggglf 5%{8?%% %/o[aa%%ﬁﬁaéagﬁ%l%gé% Eéﬁ%ﬁ%ﬁ%’g@“ﬁ%‘%ﬁ added to
t he bi ol ogi eadlysiat Histopatidlddhal sdnesleasere iphicsd nadutrabisufEoepradil pribhat
obtained with synthetic Ab in buffer solution. Second, Ab was depleted from
t he bi ol ogi P&Icessten| Tamglesrolipgtpd i ossbrpOOVes coatpd rdembedplzasatyier @dassayed

from ani mal g that, 8@t 5688 Sk Yl e T2 RN e 89 R REL GhARELNL DT tOT-

15 samples were obtained using retro-orbital bleeding.

Brain AB40 Assay
[0077] Rat brain (half a hemisphere) was homogenized using a polytron at 4 mL/g
in PBS, pH 7.8, 2% CHAPS, complete protease inhibitors (Roche). Large debris was

20 removed by centrifugation for 30 minutes at 20,800 x g and the resulting supernatant
was diluted 1:2 in PBS, 2.5% BSA. White Microlite Il ELISA plates (Thermo
Electron) were incubated with 50 pg/mL TSD9S3.2 antibody in PBS for 1 hour at
37°C. Plates were blocked with 200 UL 5% bovine serum albumin (BSA,;
weight/volume prepared in PBS) for 2 hours at room temperature on a plate shaker

25  and then washed 5 times with 500 uL/well of PBS, 0.05% Tween-20. Clarified brain
homogenates were loaded in 6 replicates of 50 UL per well and incubated for 1 hour at
room temperature. Plates were washed as before and then incubated with horse radish
peroxidase (HRP)-conjugated 252 antibody (Biosource) diluted 1:2000 in PBS, 0.05%
Tween, 0.1% BSA for 1 hour. Three replicates contained the 252-HRP antibody only

30  and three replicates contained the 252-HRP antibody with 1 pg/mL rat AB1-14
{Anaspec) which competed specifically bound antibody; this background signal was
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A val idated assay efficiently detected exogenously added Ab (>80%
recovery), had a greatly reduced signal after Ab i munodepl etion (>80%
reduct i orvoeApaaSt o nonspeci fic control s), and had a FCHABROWAOHOEEd t O
val ues approaching or overlapping with the assay floor using sanples from

aninmals treated with high dpses. of |, - secretase, i.nhibitaqr. optim zed
and val | dat SE Sy Hplel DO wEidhe SRGIR SR Con i R Bnal | (5. 20%
of vehicle %%J@&as%i&&d%@ﬁﬁ%?i&@é Sﬂ%rs_?%ﬁll elet iﬁﬂ{ihésciéﬁ esﬁl?/kfu'tag?%k es or

treatment with g-secretase I nhibitors. Is signal 1s unl e Ab and
i s consequenfhyinntef end edintifed s Padkardigajouit. obmplFhecaswayalideddo awedn not
used to correct any of the Ab neasurenents and consequent]y, the val ues
reported ar @OTORENAE ifﬁ“d%mé@éaCﬁﬁ%ga@rpf%tﬁeBa@@gA@%Wa& ABVesniRdilQ on.

[ 0075] 40 I . Ah42 in vivo. Ab40 is approximately
10-f ol dAg)rmr éryé{gggx%grﬂlrﬁiﬁ% 5i %%%%gﬁfp%g?r% €S than Ab42. Ab40 is a good

surrogate for Ab42 based on experinments in cultured cells where Ab40 and
Ab42 were simlarly inhibited by
(2R) - 2- [ [ (4Fdasmesr $4aysul fonyl ] [[ 2-fl uoro-4-(1 2, 4-

oxadi azol - 3- heny|l ] net hyl 1 NQ| =5, 5,.5-1rifiuoyopent apan de ot her
- Seor ot asd TR oi PieS Digreck i AL sBfiba g FEph b LR AT

Spr ague- DawlagdyT @l3mb s#B8les weROaitedVBS & PBS BHEaLHY7. O30 Bghoga¥ass W th a
dosi ng vehicle of 99% PEG 400, 1% Tween-80 at 4 m Vkg in the norning.

Dosi ng 46| ut2iBa$Sker anydcewvendendad in feepitaed ofdf0 fihperstealhnd ibediatadgont 56C
and sonication were used to solubilize conpound_ in the dagsing solution. AU

procedur es Vet BOUBALTOPR EBREBREANTEIRPY HeRCHEC I ivgaR Hiidhiotiy ) bl ood
sanpl es ver ¢ghhial 0/ iRYEI3H B5ATTRUACK 1 er BRI | fire4nhAngslARfdy Gl | ect ed

in EDTA tubes. Pl'asnma was bbtai ned after centrifugation. aln trssue was
di ssect ed, we€isghietn amibody oaBmndnhude yeplictedidd the a08iy&irsantiGSty s&thnll es were
centrifuged to renpve cells or debris prior to dilution at 1:2 in 4% BSA
and frozen fgmk @gglé(qiﬁewhmh competed the specific signal and thereby established a
15 background value for each sample. Following washing as above, plates were

incubated with streptavidin-HRP (Zymed) diluted 1:50,000 in PBS, 0.05% Tween,

0.1% BSA for 10 minutes. Detection and quantification were as for brain AB40

assays. Samples were normalized to a plasma reference placed on each plate. Based

on AB40 standard curves, the LLQ was 7.5 pg/mL and the LLD was 23 pg/mL

20 plasma.

CSF AP40 assay
[0079] Plates were coated with TSD antibody and washed as for the brain AB40
assay. CSF samples were diluted 1:10 in PBS, pH 7.8, 0.1% Tween-20. At time of
25  collection, CSF was previously diluted 1:2 in 4% BSA in water. Samples were loaded
in 3 replicates of 50 uL per well and incubated for 1-2 hours at room temperature.
Samples were detected using 4G8-biotin (Signet) diluted 1:8000 in PBS, 0.05%
Tween, 0.1% BSA for 1 hour. Because the background was low, it was not necessary
to run replicate samples with a competing peptide for this assay. Bound 4G8-HRP

30 was detected and quantified as for the plasma AP40 assay. Samples were normalized
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anal ysis. Histopathol ogi cal sanples were placed in neutral buffered
formalin prior to processing. Sanples collected for occupancy were coated
i n enbeddWO@OOF43%, and frozen at -250C to -3Q0C i n a 2CKaISRYOHETAhe bat h
followed by dry ice. In life plasm sanples mere obt ai ned usi ng

retro-orbital Ab4 S in (ha

heni sphere) * %ES% beg]ﬁ?ﬁ{é‘ ‘F?ﬁgﬁﬁ%oa%"’(f{: Hnétﬁ‘iﬁ SWEB@@CHW@E&@% 8, 2%
CHAPS, conplgte asEiHeRRIrPiLL, ¢hedr Large debris was renoved by

centrifugati 0%1 P@%@% rr‘?rllfﬁt esd)até)g(%o,}éégl X g and the resulting supernatant
was diluted 1:2 in PBS, 2.5%BSA. Wiite Mcrolite Il ELISA plates (Therno
El ectron) were incubated with 50 ng/nL TSDOS3.2 anti body in PBS for 1 hour
at 37C. Pl afB@pecpR¥CRECHKIPAIY00 L 5% bovi ne serum al bumin ( BSA;

wei ght/v Iu jep Iate
shaker a%)d ed% Was%%g1 %@?lg;%esﬁer\%\ng{%%gggﬂg% {1&18%?0&%@& %ﬁ)%g \%%te%l
Carified br@iwnhoiRgentt ApevRisePlugailad. Soctfonk GRkd abest B 16 alihper Well
and incubated for 1 hour at roomtenperature. Plates were washed as before

and then i neesival bl@pmampuhmgleiﬁ sqmoshpqséhé&atda@@faésrﬁrajmwdrﬁougma@d 252

anti body (Bi osour.c g)égl 1;1] 2000 in Bfgﬁa% 05% gvveen 1%5 A for 1
hour. Thr ee O4RF i‘c ﬁ‘?%l %c?cf‘ﬁ’ém%ﬁ St PBEav° ‘BFﬁeWa&ﬂ’& hies
replicates t@é}gée%étﬁf‘eddﬁ&? l&égatélﬁi%;qrotmﬁaeymé MM HEPESLurRE, hlfﬂleﬁ Anaspec)

whi ch conpeted specifically bound anti body: thls backgr oun
wassubsifat édnsfewed torthe samabufiir goathining 5 eMi[HINB éGpldsteirs Mﬂaet al THe bound

e 1 um neddaiteTuap: 4b%-rop Ther e iDL AP TRHARR LSiedoneig 1
TopCount . SagBhdrriBsf. aﬂa{a&%gh&ﬁ&ulfenaemesﬁﬁahﬁpﬁv%%ahwea{g@fbeﬁmé aced on

each plate. Based on 40 standard curves, the and the LLD
was 20 pg/ g ahd ssubated®hiasom t@:hgﬂab&sesﬁyy 10 @O7@ds. Pladdmewenspecdmttending,t h TSD

ant body and basted as, Lor, AhS bl AEA0, meeay ARSI, SATRIGS R1S.

15 amino-4-methyl-1-oxopentan-2-yh)-4-chlorophenylsulfonamido)methyl}-N-(2-
methoxyethyl)benzamide, but including unlabeled y-secretase inhibitor at 0.5 uM.
After the incubation, the slides were washed three times for 2 minutes each in ice-cold
PBS, pH 7.2, dipped in ice-cold distilled water, and dried with a fan blowing cool air.
The slides were placed under tritium-sensitive phosphor storage screens (Amersham

20  Biosciences, Arlington Heights, IL) and exposed in the dark for 7 days. Images were
acquired from the phosphor storage screens using a Cyclone phosphor scanner
(Packard, Meriden, CT) and OptiQuant acquisition and analysis software (Packard).
Optical densities (expressed as digital light units per square millimeter) over areas of
interest were measured and expressed as a percent of vehicle control.

25
Histopathology Methods
[0081] Following euthanasia by CO; asphyxiation, approximately 3 cm long
sections of the proximal duodenum were removed from the abdomen, rinsed with ice
cold Phosphate buffered saline and placed into 10% buffered formalin prior to

30 sectioning. Tissue sections of the duodenum were embedded in liquid paraffin,

mounted onto blocks, and cut into triplicate sagittal (cross-luminal) ring sections and

-37 -



2.5% BSA. Sanples were loaded in 6 replicates of 50 nL per well and

i ncubated for 1-2 hours at roomtenperature. Sanples were detected using
4G8- bi ot iWO@28logmat3p di | uted 1: 8000 in PBS, 0.05% Tween, POTARR®IA3T63T 1
hour. Three replicates had the 4&-biotin anti body only and three

replicates had the 4G8- |otha with 1 ng/ Abl17- 24 whi ch, conpeted
the spect 11 CSiegam e Sishett SSE ﬁ%’ﬁaéwathadgﬁeﬂémmcw B ¥ Eioheac h
sanpl e. Fol IxgWid8, i hagdgbated with

strept avi di D ?%?r@g@d@%f@%g&%%géo 5 e B 050% Tween, 0. 1% BSA f or

10 mi nutes. Detection and quantification were as for brain Ab40 assays.

Sanpl es were no d to a plasma reference placed on each plate. Based
on Ab40 staé\‘f&%&g&\’fg the LLQwas 7.5 pg/nL and the LLD was 23 pg/nL

pl asma._&SFrd ﬁasﬁgi}ﬁ%ﬁeﬁ&gbf?@iﬁﬁ w{l&oﬁg@%mgi}&z%&w@%& and

washed as f e br F sa |'ut ed i n PBS5pH
7.8, 0.1% Tvmacham_% ﬁ)phbnyl}inﬂhyl@mﬁahe}:i Sﬁqnﬂ%épwasnmﬁw a@?dBﬂng/l«gl luted 1:2
in 4% BSA in water. s were |lo |n3repI|cateso per wel |

and i ncubat égntiandy @dﬁeﬁsir@ﬂaplaﬁ%ﬁa%@ ﬁ%b’é‘%%@ 0 tlgprlesfl %éra@ddéf/‘e‘éﬁ ed
using 4G3- bighin clg)%r nF { echféz f&{tﬁe@?&etsp HFERe el éﬂ-ié\gg @[(t o - 1% BSA for

1 hour. Because 't roun s not  "nec run

replicate sahpk emylyéaifan;ﬂ PahbRH-pent-oledib -3t VlipgheRdkadthyIRaking]-4 G8- HRP
il ApaD

was detected and quantif as for the plasma Ab assay. Sanples were
nor mal i i@dté%S@JQf@?@éﬁ@ﬁ@éiepné@édi&mﬁi@é@ﬁ BKHel-[BEsed on Ab40 standard

curves, the nd t 0, Secr et ase

Site Cccu parcfig{; gﬂ%@ﬂi Hr Igﬁ'lﬂb P o n " V\@a‘%ﬁg&ﬁ%ﬁlﬁﬁwﬂ%gﬂ?@ﬁ%k ness of

20 nmon a @rﬂmmor@mmaﬁmm%ﬁﬂm@ﬂ@m aDURSLkS, Qthﬁ(% sndllod@sgs/keect i ons

were saved at the level of the rostral hippocanpus, sections per

slide at i nted tisjues vereaiodatted 20erdns, Brid, dndgdmuat for B@I@a mﬁzaet buage. For
occupancy st lbdl es,,  brain sections were warned t %
40, and y-secretase site occupancy measurements. hese measurements showed

15  that 10 mg/kg and 100 mg/kg reduced plasma AB40 and brain AB40 to less than 25%
of baseline AP40 values from 2 to 24 hours post dosing. In contrast, 1 mg/kg did not
cause a statistically significant change in brain AB40, but instead caused a transient
rise in plasma AB40. In particular, plasma AP40 increased to 250% of starting values
by 8 hours before returning to baseline values by 24 hours. y-Secretase site occupancy

20 showed that greater than 94% of y-secretase inhibitor binding sites in the brain were
occupied throughout the dosing interval following the 100 mg/kg dose and in all but
the 24 hr timepoint (88%) following the 10 mg/kg dose. In contrast, only 75% of the
brain y-secretase binding sites were occupied two hours after the 1 mg/kg dose and
site occupancy gradually returned to baseline values by 24 hours.

25  [0083] Results from acute rat studies showed that (2R)-2-{[(4-
chlorophenyl)sulfonyl]{[2-fluoro-4-(1,2,4-oxadiazol-3-yl)phenyl jmethylJamino]-
5,5,5-trifluoropentanamide reduced plasma AP40, brain AB40, and CSF AB40 with
an EDsq between I mg/kg and 10 mg/kg.
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tenperature, dried, incubated for 10 mnutes in 50 ni M HEPES buffer, pH
7.4, then transferred to the sane buffer containing 1.5 nJVI [3H I N973

(CGol dst eiWO 2M0B07486 al ., J Pharnmacol. Exp Ther., 323: 102€408/Se@O0F)639 or [ 3H]
(R -4-((N~(I - anmo- 4- et hyl - | oxopent an-

2-yl)-4-chlqr am do) met hyl ) - N- (2- met hoxyet hyl ) benzam de and

i ncubat ed ag ﬁ%ﬁ %éﬁgg{‘%‘%ﬁre for 10 mnutes. To define nonspecific

F%nl-l]dl E‘QR) Z‘dlg?ﬁ??& Sgﬁeggﬁjfhé’ﬁ?e%ts'mﬂ'@ﬁi ?H4Jcﬂlopéﬂhfeﬁ§1)s‘&%ﬁﬁﬂ [Q Abodo-4dl | N973 or
1- oxopent an{Ezﬁf)xadLacthbNbpﬂrwQOﬂM]@mm} G, Frrti ydrypeitap@mide on rat brain

nmet hoxyet hyl ) benzam_d i ncl udi ng unl abel ed .g-secretase i nhibjtor at
0.5 mM . Af f“é%% (ﬁéﬂrm‘?g%gﬁpéwwwgﬂm EPé%WW@raé%éfﬁ@é deHy eesepiofdslGor 2

m nutes eachgip lb§ ﬁlr%?%/(ﬁia\%lp BRuRbls bvete evﬂh@ﬁ '2%%098] ﬂte?'tlﬁ:tt rd 88' V@t er,

and dried with a cool arr es Wwer e ace

tritium sensitouwenfiRhdeabordth a@s@r @ansaq}@emsc(réam:smﬁle@ﬁmt@a@9$mea%rI i ngton
Hei ghts, L) and _exposed in the dark for 7 days. Images were acquired from

t he phosp horexfgfml%tg@ of vplienebiased fom @}i@ﬂ]@ ﬁ@erp:h dgpbictt lwam@osmgac kar d

Meri den, ant acqui sitian is soft

oot ool qemiiRE Rt B o AGTH Slolind 13HE AR R SR BRLABIRAE T 1
over areas %ddcﬂéﬁgaﬁ;%%ag\é@sﬁ%rﬁ@ﬁ%&%@%d@%deﬁﬁéé‘s%%ﬂgl@%‘:ﬁth@ﬁ@g%rﬁt defesvehi cl e
control . Hi stopathol ogy Met hods 11" Fol | ow ng eut hanasi a by

asphyxi a@i owf 18 pwke(dayardlighed Gnmpomgi lseds weresnefsutet @t gvendl fiales tuodenum
were renoved fromthe a i.ce.cold Pho te buf f er ed
eal i ne and. SPUBES PROOSEOSTbUP U ER e AP ogitdie 1 Bk Hem g ot csue
sections of 1hg M%ﬂ%ﬁ%@c&%ﬁ@%ﬁpdsﬂxe& L LN ﬂdd%%g %Fe' WithilDURIEs ont o

bl ocks, and cut into triplicate sagittal (cross-lumnal) ring sections
andst ai ned espowgrashéePieinotalodoge Hlsﬁdhglteﬂ esalbatscm afebdduabdenaldisstedrom

m croscopi ¢ eval uation. All ani S.survi u sch | ed necropsy was
performed. ARSSE LiRsho @@Jgarté@a ’[aé%fd At 1Hé ’6%@@’@1“&‘9%510“&
(2R)-2-[1F(4 chl orophenyl )sul fonyl][[2-fluoro-4-( 1,2, 4-

oxadi azol - 3-yl ) phenyl ] net hyl ] am no] -5, 5, 5-trifl uoropent anam de at 30 ny/ kg
Table 2: Summary of Results from 4-day Rat Studies

Compound PK | Terminal Brain AB40 | Brain®
AUC (uMe*h 0 2
Dose ( ) |(%Veh)
(ng*h/mL)
Study | (mg/kg/ GI Tox
plasma
day}
c d % AP AUC
Day 1" | End 5hr | 12hr | 24hr
Reduction
No.1 |3 10 12 39% |35% |92% |49% NAD
5200 |6240
(N=3) |10 60 48 12% | 9% 28% {85% NAD
31200 (24960
30 169 93 8% 9% 13% 190% NAD
87880 48360
No.2 |3 10 13 16% |34% 194% |57% NAD
5200 6760
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significantly reduced both plasma Ab40 and brain Ab40 to |evels of 2% and
16% of vehicle control,
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%El%éh]bﬁﬂ %?ﬁdlbmeﬁoﬂrérﬁ 2 §‘aﬁi¥ﬂa‘iéséi%fr%§ A

evli ous secti on,

afapigle on

m ni st er ed

dai |y doses ofhe 3verdfh ofife 0£hidl0Qomdlladhigay. Ani mal s were euthanized 12 or 24
hours after the third dose or

Brain AP40 AUC reductions were estimated by linear extrapolation of values

obtained from animals after 5, 12 or 24 h of dosing within the same dose group

Values represent mean AUC (uM*h or ngeh/mL) from n =3 animals. AUCs were

estimated from samples taken at 5, 12, and 24 h post dose 1 (Study No. 1) or from
samples taken at 5, 12, 17, and 24 h post dose 1 (Study No. 2)

Values represent mean AUC (uM+*h or ng*h/mL) from n = 3 animals. AUCs were

estimated from samples taken at 12 and 24 h post dose 3 and 5 h post dose 4 (Study

No. 1) or from samples taken at 12 and 17 and 24 hours post dose 3 and 5 hours
post dose 4 (Study No. 2)

NAD = no abnormalities detected

[0085]

Goblet cell metaplasia noted in 1 of 3 animals

Results from subchronic rat studies showed that (2R)-2-[{(4-

chlorophenyl)sulfonyl][[2-fluoro-4-(1,2,4-0xadiazol-3-yl)phenyljmethyl Jamino]-

5,5,5-trifluoropentanamide reduced brain AB40 without GI toxicity. In particular, a 3
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5 hours after the fourth dose. Brain Ab40 AUC reductions were estinmated by
| i near extrapol ati on of values obtained fromaninmals after 5, 12, or 24
hour s of WOIPHGOM3Chi n t he sane dose group as shown i n PEBIUS2@/0BES®d on
this anal ysis, Ab40 AUC reductions averaged 53% at 3 ng/ kg/ day and

increased to t han 85% at dos 0 ound
| cvel s vier o HEHEGIPBESE] BF APTPIAELTY O 6er e L Och T de ROE PS8 )
val ues at the, beg@ifyni f%ﬁ&?%gegggae@[() hRgcesPBkicipnt . These val ues showed t hat

conpound exposures ‘a doses were within 2-fold of exposures after the
initial dos¢0086] st oMigbsabicevaluaiadi cfthoprokimalduodemal intd dsgle adineinit hese

2™ " surmar y TR RSB Ot IR T G L BPER AR TR ai m
Abd0 Tevs! S o LamLA e BBRIBL EHONERSeme SLAU e Lauthpaaver age of Lhe

vehicl e cont r Brarn uction$’were estimated by |inear
extrapol ati (yﬁpbdny!/}aieﬂq&}aﬁbms]tﬁmd mﬂmmpdntmhﬂdeasﬁﬂoerdaﬁy fak2t dnlys 2elledt dosi ng
wi thin the sane dose { Val yes represent nean AUC (uM h or ng h/nL) from

n - 3 ani mailightgoblet Gell weplerAdR Byt pHBA. Apfreseligdadiodenat changes Wag 24 h

ost dose 1 r 1 i post
gose 1 (St ug@é&ﬁ')’aﬁ%\'&\/% 1? 2 Efgﬁsig%@@ﬁﬁwgﬁmﬁma%ﬁ %Z F%%? %D?gm np:

ani mal s.  AUGHpR&lvEnesiyl aaties-5,5, 9 g asppasadaakenatat 3agand 24 h post dose 3
and 5 h gost dose 4 (Study No. 1) or fromsanmples taken at 12 and 17 and 24

hours pdf8t d&¥]3 amnsth@bdxmnmt, refp gereadasst deily ﬁ%elﬂwy 4@s|deys with|30

net apl asia n d,n f 3. ani = .no, tles det ted [ 0085]
Resul t's fror‘??gs/gg e 9 O(La %g@?ﬂ&t@? hmaptlﬁgﬂ Eg%” (5 otrs
C hl or opheny |p))§t'-ﬁofsébr\yérla [1B% 4l tHOV@ride Conirol and thus sm’nlar 10 Frevmus rat studies

, 2, 4- oxadi azol - 3-'yl ) phenyl ] met hyl ] am no] - 5-trifluoropentanam de

reduced br mthGﬁR&M[Mh@ﬂ@roﬂxewbmlﬁnwm[ﬂ f‘p@m Fle(t‘quak oxali@olBkg/ day dose
caused an ap 50% i.n \Ab40 AUC reduction conpare 100
o/ kg day dSDEDHB LR BRI o TpaRpE pde. Comportid Fasa Tevels fere
15 similar 5 hours after the first and fourth dose. Some rats in the 300 mg/kg/day dose
group (4 of 5) showed GI toxicity after 4 days of dosing, but none of the rats in the

other treatment groups had detectable GI toxicity, including animals dosed for 7 days.

Table 3: Summary of Results from Rat Study No. 3

Plasma Conc. Plasma Conc.
. Shr post dose Day 4 Shr post dose Day 7
Dose
(uM) (uM)
m da
(mg/kg/day) 5hr Brain GI Tox
Dayl | Day4 | GITox | Dayl | Day7

AP40 (%Veh)
30 5.9 5.6 NAD 7.2 6.2 13% NAD
300 12 10 +° 14 11 13% NAD

20 * N=35 animals/ dose group/terminal time point (Day 4 or Day 7) were tested
® Goblet cell metaplasia noted in 4 of 5 animals.

NAD = no abnormalities detected
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[ 0086] M croscopic eval uation of the proxi mal duodenumin a single aninal
in the high dose group ( 1 of 3 animals evaluated at this dose |level) given
100 ng/ kgWeR910/107435 PCT/US2009/037639

of (2R)-2-[[ (4-chl orophenyl)sul fonyl][[2-fluoro-4-(l, 2, 4- oxadi azol - 3-

evoar o o W8Skt O B i e SRRt R I OBPUEE T o1 ot o
duodenal ch 4YED Q.- L Y@M jaminol-5,5,5-trifl ide i

(2R) -2 [[ (4 ool g%ﬁen%?%ﬁ?lf %ﬁ?ﬁe[%fg’hf B jarming)] (175 4= oxad az apudg is 2

yl') phenyl ] mpoteyt dreinseleoliveSy-Secbetaseiihltibitoro Idmtcanesutisdappdrt the3Be 0f(2Rg-2-[ 0087] I n
anot her exper.i rats re.dosed dai I%ﬂfor either 4 or_7 days with 30

101 kgl day o CoOBIORpREY alloRTAbT Buap-4 thh o othsnlime B AR on (5
pr evi ous: 1 at SRRtk PRl 3 HERALE pEaRlchClor PGS St Hephor o- 4.

2 4- oxadi azakuBa, tyduhpitie bydih tetdyy Hdrasmitiaphigisficd atid/of dther dpetéanaantided
Conmpound plasma | evels were simlar 5 hours after the first and fourth
dose. Some MathS-pmyloEpgBideny/ kg/ day dose group (4 of 5) showed G toxicity
after 4 days of dosing, but none of the rats in the other treatnent groups
had detectable G toxicity, including aninmals dosed for 7 days. Table 3:
Summary of Re@olts THOMIFAnIxUAYINAre Svéh Y FaPofillufBdtoh aH@8R not to be
group/termnal tine point (I'.%ay 4 or Day 7) were tested Goblet cell

met apl aéPa nonsbaed as ﬁméifngahamvmﬂm inNADway mersaityal psedTiativas olib e verdfr0088]
The above results %on.f i.r ! thatmgﬁ@].- 2-1] (4-chl orophenyl)sul fonyl][][ 2--

f hi or o~4~( | 2% RPSHRISHILYR et A RO Ay | | armo] ~5, 5, 5-t ri f nor o
rentanam de[poR POfIRNo ndebant Pfé@erﬁhﬁﬁféaﬁb@éﬁl Eé‘ﬁhlbpdré@fnaﬂmﬁﬁ& oresul ts
support the use of (2R)-2- [[(4~chlorophenyl)sul fonyl ]

[[ 2-f ] uor o- 4vad wRll&nowadd aroskil@liplthepdrenfdrianae kydthesrs ridjk-compounds of the

5 5,5-trifl t i d th tic t t . f | zhei mer' s
S Sl Lo onen anam de, a5 oL Nerapelt i LLeSLIEnL or ahelE S
ot her disgor %{h%yﬁ&%%@ hRiRds %Ma&x*l&‘? Br @Bl O Sy RRRLC di’ganii %?zgltgygﬁ?v&@itiloﬁw ng

-

exanpl es are given by way of illustration and aré not
thereon as appreciated by those skilled in the art. Preferred methods include, but are

not limited to, those described below. All references cited herein are hereby
incorporated in their entirety herein by reference.
[0091] The compounds may be prepared using the reactions and techniques

20 described in this section. The reactions are performed in solvents appropriate to the
reagents and materials employed and are suitable for the transformations being
effected. Also, in the description of the synthetic methods described below, it is to be
understood that all proposed reaction conditions, including choice of solvent, reaction
atmosphere, reaction temperature, duration of the experiment and workup procedures,

25  are chosen to be the conditions standard for that reaction, which should be readily
recognized by one skilled in the art. It is understood by one skilled in the art of
organic synthesis that the functionality present on various portions of the molecule
must be compatible with the reagents and reactions proposed. Such restrictions to the
substituents which are compatible with the reaction conditions will be readily

30  apparent to one skilled in the art and alternate methods must then be used.
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construed as limting the invention in any way inasnmuch as vari ations of
the invention are possible within the spirit of the invention. [0090] The
conmpoundswoOf20thi@743fesent appli cati on can be prepared i nPETASAWSO3BBI ways
wel | known to one skilled in the art of organic synthesis. The conpounds of

Lhe present appl cal| QAR hEORIALIG SRLUSL M4 NB IR ads descrbed
OGN CeRBAYY, ey AR 0SS S0 ARE BELAATL Bpblose kil ed [

bel ow. Al Cehégrede eMleltingeoitieweiereardedar & ByoracSmiquifatiédmeh chpitlany

entirety herein by reference. [0091] The conpounds nay be pregpared using
the reacti oﬁ?ﬁfﬁ'fﬁg‘{‘%t@ﬁﬁﬁr&f}’één@lé@w ‘?ft‘?dncptrﬁﬁog r%"t@f"il%%?sonﬂ‘i‘ée& MBans are

perfornmned i I iB?'EEe t i | oyed
and are gui ?%eb%ﬁjg\(feg% %ﬁ’???ﬁrﬁs or ﬁa%%%@%%?%%%f?@?%%ﬁ%%%bmﬁwhe
descri pti on Ashnécn®lsypatthehdter. Ml hiedsa descietdimihddah vy sol tentssindioatbé and
understood that all proposed reaction conditions, including choice of

sol vent, re&bemisal shiltfoarp Fpoged medprifsglovwindigislrem dheintegnal stapdardof t he

e O

reac rea cognr ze one sKki ed in the

art. It is yngengtripticityparenssid idgthated ab RallcaFsd Ofinglegantcutsstnt, hgsibes t hat
the functionality present on various portions of the nolecul e nust be

conpat i B e i geprichenrasigpletdrdnead pakt ddbdevipopsivublet; S dhbroed devtdett dins t o

h bst i i i,bl e wj h ' iti ill b
readily appipone d'0uERs AR, FRERA e e el el RS BBt et ¢ hen
be used. DESGEhE bR bhbikiBRESK FbrGo BB MENTEN] #082etdriddd@nf0lab@iv ng

exanples, all tenperatures are given in degrees Centigrade, Melti ng poi nts
wer e recor déd/iFnd H) arrokinddmeh 2040 ET-msmﬁmln@wpfnonmqpm{w@Om nt

nere recor ddtighed aF S AgrmEo 0 * PADER (e R I B P By
Avance 390 SpaGhHERTLA"). AbPRAIGS (e takhRedoh B KiBiphUcKeRKS

i ndi cated an
Autopol IV polarimeter in the solvents indicated; concentrations are given in mg/mL.

Low resolution mass spectra (MS) and the apparent molecular (MH") or (M-H)" was
determined on a Finnegan SSQ7000. High resolution mass spectra were determined
on a Finnegan MAT900. Liquid chromatography (LC)/mass spectra were run on a
20  Shimadzu LC coupled to a Water Micromass ZQ.
[0093] The following abbreviations are used: DMF (dimethylformamide); THF
(tetrahydrofuran); DMSO (dimethylsulfoxide), Leu (leucine); TFA (trifluoroacetic
acid); MTBE (methy] fert-butyl ether); DAST {(diethylamino)sulfur trifluoride],
HPLC (high pressure liquid chromatography); rt (room temperature); aq. (aqueous);
25 AP (area percent).
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chem cal shifts are reported in units dowmfield fromthe internal standard
tetranethyl silane (TM5) and interproton coupling constants are reported in
Hertz (HZWO22MW107436i city patterns are desi gnated as f ol IPORAIS29/08763Yl et ; d,
doublet; t, triplet; q quartet; m nultiplet; br, broad peak; dd, doubl et
of doublet; br d, broad doublet; d doubl et, of triplet; br s, broad
singlet: dg, doublet of quartet. |nfrEPEIORPR) spectra using potassium

bromi de (KBr) or sodi l{;(g,ghm;ﬂodgsfﬁthﬁh&%{)&tg%gaml gc& Jasco FT/ I R-410
or a Perkin El mer 2000 FT-IR spéctrometer from 4000 cnmi 1 to 400 cmi 1,

calibrated to 1601 cm 1 absorption of a polystyrene filmand reported in
reci procal gent' rr%td&{@ .écm%&}. tical rotations [aj were determ ned on a
Rudol ph Sci elfPiti &4Aut PR | arimeter in the sol vents indicated;
concentrations are given in ng/nL. Lowpepel ution mass spectra (M5) and the
apparent nolecular (M) or (M Hg,¥a8 SdHidfsgd on a Firmegan SSQ7000.

H gh resol ution S i were determned on a Finp o6d. Li qui d
chr omat ogr aphy EC)/mass spectra were run o a Shi madz® LC coupled to a

Water Mcro ZQ. f,0| i i atkio d., DVF

(di et hyl  ofoea] de)P%@ﬁ?@%&a@%&ﬁ%&g‘%’%@Bi%/éé%?é‘u B ASkediPld, do) . Leu
(1 eucine); Bbkorhtfiask,ledoippad @ith enceBidfdal sMABE abaebdlstg Halit. t TiMtingtvher ) ; DAST
[ (di et hyl ami no)sul fur trifluoride], HPLC (hic?h pressure liquid

chr omat ogr aplayyd and the resstivn svgerceatooied)lo Ode-2 (Gatebdshriflymoliuansd (750.0
Do Do R B ot S BUBEPRE AR et 1 c o
ocsal, RnE et sy iR et 2B bl g paned T ound
stirring wakegtiag thederapalatintecbetwedt -5 om-3TTX AN speosd @tution &F poarssidmC. 4, 4,
4-Trifluor O%F(;[n?igg I(60( g? i5n01 .(1)7 L. of water) was added to the above solution and the
temperature was maintained at -5 to -8 °C. An aqueous solution of NaOCI (8.8 L, 6-
7% by wi., buffered to pH = 8.5 using sodium bicarbonate) was added to the reaction
15 mixture (caution: exothermic) while keeping the temperature of the reaction mixture
at -5°C. Similarly, sodium periodate (NalQ4) can substitute for NaOCl as the
oxidizing agent. After complete addition, the dichloromethane layer was separated
and the aqueous layer was washed with dichloromethane (1 x 750 mL). The
dichloromethane layers were combined and dried using anhydrous sodium sulfate.
20 The drying agent was filtered, and concentration of the solution of 4,4,4-
triflnorobutanal was determined by NMR. The solution containing the title
compound was used directly in the next step without additional processing. "H NMR
(CDC13) (400 MHz) 8 2.30 — 2.50 (m, 2H, CH,-CF3), 2.70 — 2.80 (m, 2H, CH,-CHO),
9.8 (s, 1H, CHO).
25
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g) was charged and the reaction m xture was cooled further to -5 to -8C
TEMPO, (2, 2, 6, -tetranethyl-1- piperidinyloxy, free radical) (9.15 g) was
added whiWwe 2R¥é9743§ t he tenperature between -5 to -8C RATAFR@SG8768D] ut i on
of potassiumbromde (60 g in 1 17 L of water) was added to the above

solution ang,t r.atur intained at -5.tp -8 0C. An aqueous

sol ution of gﬁé’% g?%’p ’gnﬁl?orgfﬁ@%my,am&%%@}twn{%%l WUE 9fsi ng sodi um

bi car bonat e};R%: d to the reaction mixture (caution: exothermc) while
keeping the tenperature of the reaction mxture at -5C. Simlarly, sodium
peri odate (Nal O4) can substitute forpasdgl as the oxidizing:agent. After
conpl ete addition, the dichl oronet haggid aygr was separated.and the aqueous
| ayer was washed whth @iHEhl oronet hane (1 X 750>m_). Thé™i chP’Br onet hane

| ayers were cofit¥ned and dried usi ng amhydrous sodi um suliat e~ _The drying
agent was filtered, and concentration of the solutionMNs 44, 4-CF;
trifluorobutanal was determ ned byH}NR’.\?phe solution containing the title
conmpound was used directly in the next step w thout additional processing.
1H NWVR (CDC 3) (400 MHz) d 2.30 - 2.50 (m 2H, CH2-CF3) 2.731- 2.80 (m 2H,
CH2-CHO)5 9.8 (s, IH, CHO . Step B.

5,5,5-Trifl §@io5] 2- (R-epNetiyll eyl anined) Iieht anenthardedentora siteisle vedsel

di asteregners). 3. 0095] R a-Met hyl hen am ne (528.5 g) .was charged
into a s it&ﬁwepvéé’@érneé 1@@%1%@&%&:%#%%@%@? pRyler & §bnkeiPibat h and
mai nt ai ned a,bl an i . A e ATl fhu r yde

sol ution (f 'rﬂom ltl'eg’ %ﬁnﬁ%uég}g)b%ﬁ%ﬁgd}éggmoﬁé?ﬁ%&%gJé 9%8@%%80%5%83 L).
The react i ofolhdwddibryenyasnd kA 16.0The thattionahixiiire Ovak then B0Ed tdaldit© taci d

(glacial, 260 ni) was added dr oog-wi se, nmintaining the tenperature around
00C f ol | owed’ by Actiigaaith(glagialy260cphharaddsg dropyisgsmpintpigag thsdewperatgre

isod g5t he ARG BB AR T Fo s BT Rl Cher bR T maates 27c

and stinped souBsAN, 4Bdium cyanide (NaCN) or potassium cyanide could be used as the cyanide

source. The reaction mixture was warmed to 25 to 27°C and stirred overnight.
Completion of the reaction was determined by TLC. Chilled Water (10.0 L) was
charged into the reaction mixture and the reaction mixture was extracted with
dichloromethane (1 x 10.0 L). The dichloromethane layer was washed with water (2 x

15 10.0 L) followed by brine (1 x 5.0 L). The dichloromethane layer was dried over
anhydrous sodium sulfate and concentrated under reduced pressure to yield the title
aminonitrile (mixture of diastercomers) as a viscous liquid, average yield 90%. 'H
NMR {CDCls) (400 MHz) 6 1.42 (d&m, SH), 2.15 & 2.35 (two m, 1H each), 3.10 ~
3.20 (m, 1H), 4.10 - 4.15 (m,1H), 7.10 - 7.35 (m, 6H).

20
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Conpl etion of the reaction was determned by TLC. Chilled Water (10.0 L)
was charged into the reaction mxture and the reaction m xture was

extract edVai2019/1974301 or onet hane ( 1 x 10.0 L). The di chl 8€dfSe00aM876Bayer was
washed with water (2 x 10.0 L) followed by brine ( 1 x 5.0 L). The

di chl oronet hane ..l ayer _was drjed ,over hydr.ous sodi.um sul fate and

concentr at egt‘??n(&eg’%rs{égﬁﬁ‘é Oﬁﬁmp@eﬁgﬁyﬁ%ﬂrmeﬁ*ﬁwﬂ% (RGP RBni tril e

(m xture of dq:gst%;;go%e@?ners) as a viscous liquid, average yield 90% 1H NMR
(CbA 3) (400 MHz) d 1.42 (d&m 5H), 2.15 & 2.35 (two m |IH each), 3.10 3.20
(m IH, 4.10 4.15 (mIHz 7.10 7.35 (m 6H).Step Cz5,5,5-Tri fiuoro-2 (

| - phenyl et hyl am no) pent anam de (m xture of diastereeners) 3:1 [0096]
5,5,5-Trifluoro-2-(l- ph@ﬁf%?hyl am he$Pent aneni t rife (dttude mi xture of

di astereoners from Step 8, 1,10 kgj—was—edmssplLmMed jq dichl oronmet hane (5.5
L) in a suitable vesaat” equi ppest,w t h nechani cal J(stirfind;Fice bath for
cooling and mai ntai ned under a bl anket of nitroggn. Stirring was started
and the reaction mxture was cooled to 0 to -5C. Concentrated sul furic acid
(1.75 L) was added dropw se over a period of 1 hour into the above m xture,
mai ntai ni ng the tenperature bel ow 00C;, a clear sol utiBh was obtained after

th ddi ti I Th .of th ti 1. Xt
o sed to 280 2700 Nk M Ped TET A ghe i e lspe e BRI O ¢ he
[ eact | N5 1a AR R RHbNeHBLC10 KEPuiRGGIRA ibithiv Smii 18w Bfingl OW y

over crushed ice ( 15.0 and was neutralized with agueous anmmoni a (-25%

by vol une) . stitablamsedgguibpgdwithaschepat sirddgane baktforamobog wid maintained
L enlor ot e (oo Bt ST S S B SBS s aver v st
oraenie, | exeoue R ek aueisaanian o oo sepcaalyal s e
3) OOMHZ) ( Mbdutifro Ofe slibasihetee M ablaitingd thd3Gehf&murdbtio®tBC(d cBa0 Hz & 1H of
e, 1 -18 0 (S(r)rllutitcl):l_l W?i]; obtained after the addition was complete. The temperature of the
reaction mixture was raised to 25 to 27°C and stirred overnight (12-14 h).
Completion of the reaction was determined by HPLC. The reaction mixture was
poured slowly over crushed ice (~ 15.0 kg) and was neutralized with aqueous
ammonia (~25% by volume). The aqueous layer was separated and extracted with
15  dichloromethane (2 x 3.0 L}). The combined dichloromethane layer was washed with
water (1 x 12.0 L) followed by brine (1 x 3.0 L). The product rich organic layer was
dried over sodium sulfate and concentrated under reduced pressure to yield 0.85 kg
{(72.0%) of the crude title compound "H NMR (CDCl;) (400 MHz) (Mixture of
diastereomers) 6 1.36 (d&m, 4H, CH;(J = 8.0 Hz& 1H of CH;), 1.90 (m, 1H of
20 CH,), 2.15 & 2.35 (two m, 1H each of CH»-CF3), 2.80 - 2.90 (m, 1H, CH-Ph), 3.60 -
3.70 (m,1H, -(CONH,)CH(NH), 5.90 & 6.45 (1H each of CONH, with minor peaks
for other diastereomer), 7.20 — 7.40 (m, 6H, Ar + NH).
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CH2) 2.15 & 2.35 (two m |IH each of CH2-CF3) 2.80 2.90 ( m IH CH Ph) 3.60
- 3.70 (mIH, -(CONH2)CH(NH), 5.90 & 6.45 (I H each of CONH2 with m nor
peaks forwOtzhwy10@43ast ereoner), 7.20 - 7.40 (m 6H, Ar +PRNHUSSHIO3Y (R)-5,5
5-Trifluoro-2~((R) 4~phenyl et hyl am no) pent amm de hydrochl ori de [ 0097]

55 5-Triflyoro-2-(l: et hyl ) pen m de (m xture of diastereoners)
(820 g)  was SR ol 5-nea i Lo Be P e S e
stirring and cooling bath. Methanol (2.55 L), ethyl acetate ( 1.7 L) and
water ( 1.06 L) were charged and thgdjeachio m xtur® wa$® cooled to 0 to
50C. A solution of HOI™inPdi oxane ( |:%t satioh? L) vas) adeed™dsippwi se over a
period of 30 t mautes. Simlarly, mxtures of isopragpanol and nethyl r
-butyl ether col He d HCG

S
d™gs,sol vent ueous el

could be used as t HC sour%e. Thed?gﬁggg fure of thd reacti onlg%' xture

was then raised to 25 to 27C and stirred for 2 hours. ©Gonpletion of the

ti ' by TLG..Th id that i.pi tat ed filtered

indt ho. cak 01 Lo hacr ol 7 A eadRb St B R BRE GBI acer are

1.8 L) foll anetrdmestss %k%s&ﬂqﬂ@ed(ﬁ%o%s}&i}abl@ﬁes@el@gﬁﬁaﬂé@wﬁfl mégMiepanol and
e ry

met hyl tert-butyl ether. solid was allowed to at anbi ent
t enper at &ir e siimingrandgedlingtagh. Methang 2138 10i athy aRetalni(hd Llamndavates§0.0g L) 50%

LTS, Y SRR R ) 09 ML S (8o
3.50 - 3. idh Ao . ot tes.7- 48 - 7.53
5 55 dhoullhe |45 I\/P'IH(E%) s e (_11@})%?35@%1!% rida PR GHiEhD: 5

(br s, 5H, Ar). Step E -2-Am no -trifluoropentana
hydr ochl or i Gén{l@08 &}ixflicesafswptapiahe qord esshy eervrbsiybbther could be used as

R -5,5,5-trifi -2-((R- 1- ph | et hyl am ~ t i de hyd hlorid
S b Lot 210 o BRSBH\ Y AR Sl PR AT, e oo o, o
th ddi ki ) 9 I I Ld

Lne 2050, DY T LIRS PR e o,

hydr ogenat i GBugatCRnsition UTeharesqin waslefdmisirabywiith Thd Joligehatt hree ti nes,
and then hydrogen gas was pressurized into the vessel (3-4 kg/cn?) at 600C.
The react i ofrefistafasvasditcted and thopghicards srpshed with esuitghdmsolvent, such as

ethyl acetate (1.8 L) followed by petroleum ether (2.5 1), or a mixture of isopropanol

e

and methyl tert-butyl ethér. The solid was allowed to dry at ambient temperature in

15 an open tray, giving the title R-amino amide (480 g, 50% yield, diastereomeric excess
=99.9%) 'H NMR (CDCl;) (400 MHz) & 1.73 (d, 3H, CHa, J = 8.0 Hz), 2.08 — 2.09
(m, 2H of CHy), 2.20 - 2.40 (m, 2H, CH,-CF3), 3.50 ~ 3.55 ( m, 1H, CH-Ph), 4.40 —
4.41 (m,1H, (CONH,)CH(NH}, 7.48 — 7.53 (br s, 5H, Ar).

20 Step E. (R)-2-Amino-5,5,5-trifluoropentanamide hydrochloride

e ®:
A~ . ®
Hsz/'\/\ — H.N -
CFy g CF3
I \g/\./\

[0098] To a suitable pressure vessel, (R)-5,5,5-trifluoro-2-((R)-1-

phenylethylamino)-pentanamide hydrochloride (1.50 kg) was charged along with

methanol (15.0 L). This was followed by the addition of water (701.0 mL) followed
25 by 20% palladium hydroxide on carbon (225 g). Similarly, palladium on carbon
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conpletion, the reaction m xture was allowed to cool to 30-350C and
filtered through a CELITE(r) pad, then washed with nethanol. The filtrate
was t hen Wonrewvreted under reduced pressure. After conmpCEUS2Q8(08®ALr ati on,
the remaining reaction mxture was treated with di chl oromethane (2.5 L per

120 T gL R RS B S B o

CH2 2.30 CH(N
R R R e T I i o

( DVBO- d6) (k@ﬁm@) M) Cd "IIﬁQe@ﬁpnia&in@@;m@ﬂ%r@mpl@ﬁmﬂiy HRR2. ¥ppn50. 91,
29.46, 29.18, 28.89, 28.61, 23.56, 23,53 Preparat|oD
(R) -5, 5, 5- TEPRPIEEPBTHT aricnempising sers Allowed foeehie 3033 Caad dilisred thrquel and

BVB t rangani Qf@ﬁgt@ix%%%% Méd%ﬁl’?ﬂlg%%@&aﬂleg%%gwas then Cfnce}“fa‘igdm ani ne

5,5, 5- trlfluoro anorc acid

(200 ng, 2. 24derivemices )aressamd AfercomplEy costex@aticphdsphaki@ing réadtios idkeé assi um
phosphate buffer, pH 7.5, was incubated with R-transam nase AT- 103 from

Bi ocat al yt i &4 (Baieg withslietileromethane (b bPerwashinGlsarshakdriadatd 82 fdrl 1ds

total vl unbous Bpe i tcedimq il (& RN PR ST Oy P givego-' "
)-5,5,5-tri fdlgksgomﬁaz)@m DORENIANIY, m@dzoffo (ﬂﬁé%pd}dzﬂﬁ /y)eg 8s5abf& ned with

AT- 103 and transam nases, respectively. Ee was 100%in both cases.
[ 00100] 1he (mildl. dECONHe) GHHBaZ 64 Sbly. 1 hditisn yHaeach lof 8ONENZ8Ad &riso3Heduce

NADH nas. T odtiek at CANIR R ke D ATD A R L ot Ros RS SaS b Bihimg
5,5,5-trifl yorng: 2946)&(9[’)1@’12@.@@% @chd 56130531y, 0.588 mmol es), D, L-al anine
(200 ngy, 2.244 moles), 0.02 nM pyridoxal phosphate, sodiumformte (68 ny,
1 mole), NAD (3.31 ng, 5

Preparation B

15 (R)-5,5,5-Trifluoronorvaline

Method A. R-transaminase (Biocatalytics and BMS transaminases)
[0699] A solution containing 5,5,5-trifluoro-2-oxopentanoic acid (100 mg, 0.588
mmoles), R,S-alanine (200 mg, 2.244 mmoles), and 0.02 mM pyridoxal phosphate, in
20 0.1 M potassium phosphate buffer, pH 7.5, was incubated with R-transaminase AT-
103 from Biocatalytics (5 mg, 44units) or cloned R-transaminase from Bacillus
thuringiensis SC16569 (0.5 mL, 10 units, BMS transaminase) at 30°C in a total
volume of 5 mL in 15 mL tubes for 44h. Reaction yields of (R)-5,5,5-trifluoro-2-
aminopentanoic acid of 49% and 48% were obtained with AT-103 and BMS
25  transaminases, respectively. Ee was 100% in both cases.
[00100] The yields were increased by adding auxiliary enzymes to reduce pyruvate
to lactate. Lactate dehydrogenase requires NADH as a cofactor. The NADH was
regenerated using formate dehydrogenase. A solution containing 5,5,5-trifluoro-2-
oxopentanoic acid (100 mg, 0.588 mmoles), D,L-alanine (200 mg, 2.244 mmoles),
30 0.02 mM pyridoxal phosphate, sodium formate (68 mg, 1 mmole), NAD (3.31 mg, 5
umoles) L-lactate dehydrogenase cloned from rabbit muscle (Biocatalytics LDH-103,
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mol es) L-1actate dehydrogenase cloned fromrabbit nuscle (Biocatalytics
LDH 103,0, 107 ng, 15 units), and formate dehydrogenase (0.5 nm., 15 units
cl oned frem2PIcler43Spast ori s and expressed i n Escheri chi C&aiSR)09/037669 1 M

pot assi um phosphate buffer, pH 7.5, was incubated with R transam nase

AT- 103 f i-gcat al.yt i 44unj t | R-. ] f
Baci L us. ¢ hanongnesibl@em el sttt teha ' 3 RLTTS bR o P
vol ume of 5 pakokif adPerPreskstPREscRORTEd @K) Wi €143 p@{aaiiﬁlﬁ)pﬁés Reupfel | ppr O-

2-am nopent anoi c acid of 94% and 91% were obtained with AT- 103 and BM5
t r ansam nasés), wagpabated with R-Fansapmdnas06% 103 bon Bieatdgics e nimd4Bitsf &) - Ani no

S b s rr f1 QTR B RRRRPRRbYR AR B ety 15580 T B0, 16 iR (64 10
9, 1.2 ol es0IG i 60581t rd P 91949, 1Bt Readtith S\flgihﬁl)bf (D755 Blainweke

charged to a 2-L jacketed reactor. NaOH (36 nL of was added and the
m xt ure was 2saninpragitagoicrcyl ofefifeand? 13006 odaided wohwel-{ hvasbBMEs. The pH

was about 7. Na2CO3 (12.72. .12 ) s added whi ch brought the pHto
about 8.5. mﬁgntlﬂ%ﬁé=@peé?‘%§"%?&%g?{}(ﬁ’dzla\é\@scésﬁehydr ogenase (33.7 my, 5277
units from Amano Enzynme Conpany), and R-am no aci d dehydrogenase (600 ng

D- AADH1 02, fromBiocatalytics) were then added in that order. The
reaction nmi Maihed RaéR bAoughacid detpidrepehase (Bopuptcaddi BME) of 10 N NaOH. The

reaction. m re was stirred 30C and mai nt ai ned . at 9. 00 by addition
of 5N AR 10T "FPrdtdie Tt T PSRN G S L EShE Vi S
55,5-trifiu i hC i 00, Vil % ee.
[00102] Pr ST (L) g]g’pi?%%% Ot %lgtgj(#sg-(%@%%b&%ﬁ% %ﬁig%anéé?’ %&f@% B%ng,ve{%. 353
nmol es), NH Charg&#tolR-§ jdck2tedobas)r, NgOHI B8 enl( @BLUMN gwaLaddiéd andiiespixand wat er

(975 nL) were charged to a 2-L keted reactqr., NaOH (36 nL of 10 N) was
added and t &S ﬁ??‘f(gWéh\ﬂé%ag?f"iqir?’égéW igsolvertag plidsad heoblcvasbark ol ve t he

o ne MU bR dis (Bl I A gedesn o
dehydr oy2nases 5188, Womymd&T, Llumnisé Seliwionpeddsaddn7 mg, 5277 units from Amano
Enzyme Company), and R-amino acid dehydrogenase (600 mg D-AADH-102, from
Biocatalytics) were then added in that order. The reaction mixture was brought to pH
9 by dropwise addition of 10 N NaOH. The reaction mixture was stirred at 30°C and
maintained at pH 9.00 by addition of 5 N NaOH from a pH stat. After 21 h the
20 solution yield of (R)-5,5,5-trifluoro-2-aminopentanoic acid was 51.1 g, 84.7% yield,
100 % ee.
(00102}  Procedure 2: 5,5,5-trifluoro-2-oxopentanoic acid (60.00 g, 0.353 moles),
NH;Cl (64.19 g, 1.2 moles), glucose (86.4 g, 0.479 moles) and water (975 mL) were
charged to a 2-L jacketed reactor. NaOH (36 mL of 10 N) was added and the mixture
25 was stirred with a magnet at 30°C to dissolve the solids. The pH was about 7.
Na,CO; (12.72 g, 0.12 moles) was added which brought the pH to about 8.5. NADP
(458 mg, 0.60 mmoles), glucose dehydrogenase (33.7 mg, 5277 units from Amano
Enzyme Company), and D-amino acid dehydrogenase (50 mL extract containing 1500
units, BMS enzyme) were then added in that order. The reaction mixture was brought

30 topH 9 by dropwise addition of 10 N NaOH. The reaction mixture was stirred at
30°C and maintained at pI 9.00 by addition of 5 N NaOH from a pH stat. After 15h
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Enzyme Conpany), and D-ami no aci d dehydrogenase (50 nL extract containing

1500 units, BMS enzyne) were then added in that order. The reaction m xture
was broughO 200/19H38 by dropwi se addition of 10 N NaCH TPRE/US2H80BBA? m xt ure
was stirred at 300C and nuai ntai ned at pH 9 00 by addition of 5 N NaCH from

a pH stat. After 15 h |eId

G52 5 5. A Pl S Pherrambe SeRtoneinsic wid yos $h08% -6, o0, 196
ee. Prepar atjedd 96 144 £8r omonmet hyl ) - 3-fl uor obenzonitril e Method A NBS/ Al BN
brom nati on [06103] 1, 2-Di chl oroet hane (151 kg) was charged to a suitable
vessel along with Acyano- 2-fluorotoluene (24kg) and Al BN (2kg). The

m xture was heated to 70~74C. Once g]e baIc tenperature reached 700C,

N- br onosucci ni i de (47. 4kg) was addedB98itions at the rate of 12kg/h,

mai ntai nkng the tenperaturesabrdRorhémh ?3kang§mh§ggﬂgant to contro

addition rate to avoid exothermc reaction he m xture was sanpled via GC
detection after 24kg of N-bronosuccinimi de was aétded
heated at 70-740C until copplete reaction was obser
cool ed to 0-50C and al | oyet itiome
was filtered, and the ca as mashﬁdﬂmb@hamﬁBE (4
washed with water (3 x 65~KQ). :
sulfate (10.3 kg) for 6 haoyrs, filtered and the cake, was washed with MIBE
(24 kg). The solution was ‘€vaporated under reduced -wessure et hanol (12
kg) was added and the m xture was heated to 40-450C, then cooled slowy to
0-50C while stirring to crystallize. The mxture was filtered and the cake
was washed \MQ‘EhOd:AI ANBY/ARBDbr¢Binkdn The crude solid was recrystallized

gi ving the THERSI corpalintofeTaporoienyr S BAoHEHIORTEr NS ak o

\(Mrg t (29 f_{)‘?b i7d3g d%ﬂug@%%&éﬂe?b@ﬁ ahll N%(@%%Af?'ﬁ% gug,agcl tlr;aisg qeaﬁb%r{ggm%é@o(l 4H)5 0

.52 (dd, J (El(:@ 1he batch temperature reached 70°C, N-bromosuccinimide (47.4kg) was added

and the reaction was
ed. The m xture was
fours. The mixture
y). The filtrate was
z=dried with sodi um

in portions at the rate of 12kg/h, maintaining the temperature at 70~74°C (it is
important to control addition rate to avoid exothermic reaction). The mixture was
sampled via GC detection after 24kg of N-bromosuccinimide was added, and the

15  reaction was heated at 70-74°C until complete reaction was observed. The mixture
was cooled to 0-5°C and allowed to stand for 2 additional hours. The mixture was
filtered, and the cake was washed with MTBE (24 kg). The filtrate was washed with
water (3 x 65 kg). The organic layer was dried with sodium sulfate (10.3 kg) for 6
hours, filtered and the cake was washed with MTBE (24 kg). The solution was

20 evaporated under reduced pressure, ethanol (12 kg) was added and the mixture was
heated to 40-45°C, then cooled slowly to 0-5°C while stirring to crystallize. The
mixture was filtered and the cake was washed with cold ethanol (5 kg). The crude
solid was recrystallized from petroleum ether, filtered and washed with petroleum
ether (10 kg), giving the title compound 4-(bromomethyl)-3-fluorobenzonitrile as an

25 off white solid (21 kg, 55% yield). "H NMR (300 MHz, CDCl;) & ppm 4.46 - 4.50 (m,
2 H) 7.36 (dd, /=8.85, 1.32 Hz, 1H) 7.44 (dd, /=7.91, 1.32 Hz, 1 H) 7.52 (dd, J=7.91,
7.16 Hz, 1 H). C NMR (75 MHz, CDCl3) & ppm 23.65 (d, J=4.60 Hz, 1 C) 113.76
(d, /=9.77 Hz, 1 C) 117.09 (d, /=2.87 Hz, 1 C) 119.44 (d, /=24.71 Hz, 1 C) 128.44
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7.16 Hz, 1 H). 13C NVR (75 Mz, CDA 3) d ppm 23.65 (d, J=4.60 Hz, 1 O
113.76 (d, J=9.77 Hz, 1 ©O 117.09 (d, J-2.87 Hz 1 C 119.44 (d, J-24.71 Hz,
1 O 128.M22d10/3974502 Hz 1 C) 130.66 - 130.81 (s, 1 C) Pe8U/B2009R37666 (s, 1
C) 132.18 (d, J-3.45 Hz, 1 C) 159.86 (d, J-254.03 Hz, 1C). IR (KBr) 3088,
3077, 3040, ,2982, 5Q, 143 8 ! . cd for
CgH5Br FN: céﬂic’?“éoﬁi.g%g;C)ﬁ%%%]ég%%lé?éé% 1:3]02%11 B@P-Q—éoﬂﬁnga?kﬁz-ﬁ.(‘gm H 2.73;
N 6.56; F, &-735ethkodsBse Qdfﬁﬁli.?ﬁ@ﬂi @.WR‘?'@ E 36q3, bOPLA4h0 Daga suitable
reactor was added di L&ﬁl or om?t’hane 40 i_§ )and 3~ ILor 0- 4- et hyl'benzonitrile
(4 kg, 18.72800,)1570) 150%ethy ] 24%oh Ut ioal. 6hlsiddi Gl PrBNatelciGiahadad, (13. 45

kg , 89.1 |, dissal ved, | 3. te reaction m xture was cool ed
to 0-5 C. ,T%székkﬁg(;ﬁ gfg'ggtﬁsoﬁﬁ&bd:s%%%2(75?{;56‘535 I%iigs‘gsol ved in 42 L water)
was addeg over a period of 2-3 hours while nmaintaining a batch tenperature
of 10-20 OC (the reaction is exothermc). After the addition was conplete,
a 200 W anpisthsd BhiSeddnobrotiate remitatibnand t he bat ch tenperature was
increased tg 25-30 OC. The light and tenperature were continued until

product was #0450, b9 2pfatle rhgior Vatrddgd Sichiohemetancsé Ly pRg S¢S topped and
the reactio @bé}%fﬁh&l&gﬁz&c@ﬁ}nﬁ)p%ﬁ&&e e[‘éo’ﬂﬁﬁo%sofg%%t@rglﬁfa Gp! aver was

renoved and remal nin ueous ["ayer was extracte chl or onet hane

tw ce. The oraganit45ayers 1welelisolvbd el . Ghdvarash®hk feattiont mh@aewakh 10%
sodiumthiosul fate solution. The organic | ayer was then washed with brine

(10 L) aAd eppled taWRCs dasoliioniisadiam bivdfiigfaa ke dissyaed ind? bowéehwesat ed
and then petr.ol eum et her dded ,and distilled to, dryness ) J0 renove
21T i oni or GRS pRRed B Ba RourneR sty inies ot initing oL ieP; tha

cool ed to 5yihtQactiBh islexd@idrmic] hR fie} e bidiNBS whi béBpRE, 2000 YASsRgAwN th col d
petrol eum ether. The product was dried in a vacuum oven at 40-45 0C to give

the title cohjppodind teXetéagpndShe Yclyicalpdiatars wan ingfdasevhiot25-¥07C.dThe BEHE05]
Represent at i VS procedure for rec&very of the title corrﬁound f r.om not her

liquor: The %Bf (RARPSHHS Yraeonfisd SRERESHRF Va8 /8706y idRzonilbe ekt Watd - 59%

15 removed, stirring was stopped and the reaction was permitted to settle for 15 minutes.
The organic layer was removed and the remaining aqueous layer was extracted with
dichloromethane twice, The organic layers were combined and washed four times
with 10% sodium thiosulfate solution. The organic layer was then washed with brine
(10 L) and dried with sodium sulfate. The organic layer was concentrated and then

20 petroleum ether was added and distilled to dryness twice to remove all
dichloromethane. Petroleum ether (3L) was added and the slurry was cooled to 5-
10°C for 1 hour. The slurry was filtered and washed with cold petroleum ether. The
product was dried in a vacuum oven at 40-45 °C to give the title compound (3.2 kg,
50.4% vield) as an off-white solid.

25
[00105] Representative procedure for recovery of the title compound from mother
liquor: The crude mass (~36% 4-(bromomethyl)-3-fluorobenzonitrile and ~59%
gem-dibromide) obtained from concentration of mother liquor (300 g) and 2
equivalents of diisopropyl ethyl amine (based on gem-dibromide) was dissolved in

30  acetonitrile (3L) and water (50 mL). The reaction was cooled to 0-5°C and diethyl

phosphite (169 g, 1.22 mol) was added over 30 minutes (addition was exothermic).
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gem di brom de) obtained fromconcentration of nother liquor (300 g) and 2
equi val ents of diisopropyl ethyl am ne (based on mdi brom de) was dissol ved
i n acet orWOr20108107E) and water (50 nmL). The reacti on wa®CEasRd/08®30- 5C and
di et hyl phosphite (169 g, 1.22 npol) was added over 30 minutes (addition was
exotherm c).The reaction was_ stirred for 60-90 mn at 0-50C and_was

noni t or ed bgfr bhepeactigass HsddRy s> Gadn Flfoo'ﬁ%ﬁ:l@’é@ Wit %@ﬁ?reﬁﬁyﬂ:é; Whewr (3.3
L) was added: . r i Y VRS, ¢ K Il was
washed wit hgl\}\)/a eir(fegﬁaé ngr%?ﬁe‘%?k E%S(ghflégé%‘um O\t/eférgé?(éﬂt%‘% ag%gl Jr%itfsl%tersgﬁggnt ent
was <1% t oslgiryevadlteged FheARtebyakldRlAS)wRhedalilh Watsnahd ttiéd & Larpownd.
Preparation D Preparation of 3-fluoro-N -hydroxy-4-nethyl benzi m dam de

[00106] To &veuiunkbihe maigyrs) corgnt Waedl ‘W or {98AP bY L&D ofinder N2
at rmsphege ‘éﬁfﬁﬁ?ﬁﬁ%g%%%m%-g of 3-fluoro-4-nethylbenzonitrile foll owed by
anol. I—}y a

1.0 L of et rox mne (144 mL of 50% solution in water) was added
via addition funnel over 20 m nutes. The m xture was stirred at anbient
tenperature until HPLC anal ysis showed that reaction was conplete (no
starting material remained). Water ErPaptipn Bhvas added dropwise to the pale

yel | ow sol ution over,l 1 give.a thick slurry. The.slurry was cool ed
PI;[C Q’%t%n* %1‘?3 %u %hﬁ" lliy@r&%yl AF ’tmeeth begzz&%&gmld’

in an ice water bath our-s, r i ri eg under vacuum

at 35C for 26b1bgYr STS 9 s@itabl: ¥hg] Eﬁ&i%@d&ﬂﬂp@@aﬁn(&sﬁir&rgmaerlzvﬁatﬁﬁ)sﬁfar@ white
solid. 1H NWR (CDA 3, 500 MHz) 57.30 (m 2 7.19 (m | 4.87 (s, 2H),

H)., . ]
2. 28 (s]03Hwas eBaesdR Coof 3-1Boo-fapdihdhezonigile {ginweg by1sd Lag ethrgal. 82,
131.76, 131 131..62 27. 0 26. 87, .121.06, 112.69 ) 14. 48;
ToF. VR (ORISR B gt 9 30%80nion imier) s e Pt Hinesl 1o
Prepar at i onoker0aRATasl ANe afixBrd Rad dti4RH Gt dmPRhIPBRAANE hintil HELA nAXadi azol e
Met hod A. Boron trifiuoride [00107] Crude am de oxine
3-fl uor o- N shywrdothgt-idagtimntwasisempleatd @arsiagieng mategaloremained). Water (3.0 L)
was added dropwise to the pale yellow solution over 1 hour to give a thick slurry. The
15 slurry was cooled in an ice water bath to 2°C for 1.5 hours, filtered and dried under
vacuum at 35°C for 22 hours to give the title compound (230.3 g, 91.6 %) as a white
solid. "H-NMR (CDCls, 500 MHz) §7.30 (m, 2H), 7.19 (m, 1H), 4.87 (s, 2H), 2.28 (s,
3H); PC-NMR (CDCl;, 500 MHz) 8162.15, 160.19, 151.58, 131.82, 131.76, 131.66,
131.62,127.01, 126.87, 121.06, 112.69, 112.51, 14.48; E-NMR (CDCls, 500 MHz)

20 6-116.35,-116.37,-116.39. LC-MS M+H169.19.

Preparation E

Preparation of 3-(3-fluoro-4-methylphenyl)-1,2,4-oxadiazole

25  Method A. Boron trifluoride
[00107] Crude amide oxime 3-fluoro-N’-hydroxy-4-methylbenzimidamide (118.6
g) and triethyl orthoformate (292 mL, 260 g, 1.76 mol) were slurried in
dichloromethane (800 mL) and boron trifluoride diethyl etherate (14.8 mL, 16.6 g,
0.12 mol) was added at room temperature. The resulting yellow solution was heated
30  to45°C for 1 hour and held at room temperature for 16 hours, which provided 60%
conversion by HPLC. The solution was heated to 45°C for 2.5 hours which brought
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g) and triethyl orthoformate (292 nlL, 260 g, 1.76 nol) were slurried in
di chl oronet hane (800 ni) and boron trifiuoride diethyl etherate (14.8 ni,
16.6 g, ONO20MpI0743as added at room tenperature. The re®GIIUSAYIPIBDOW
solution was heated to 45C for 1 hour and held at roomtenperature for 16
hours, which provided 609% conversion by HPLC %Ehe solution was heated to
45C for 2.5 UHoAnyeRRiondn ~trs tighiehytatips insfegiab nAfter orpdipg & WEH) teRPgIfyTRg

material. Al g?@girﬁ'@) W ddaeid ﬁ@&ﬁ%ﬁf&é L%etd]h@séé%aré @eg)gfa%@ affheadded to

the m xture. ses’ were separate e aqueou ayér was extracted
wi t h di chl onguetubk dayer ¢20&ktrkded whthedicldodoireithne (2@t | Byetomidsedsriggdc over
sodi um sul fate and concentrated at 250C under redu%ed pressure to provide a
whi t e sol i d1ayer Fehgriethenst sedigm sybels and coconitatpdat 2 brisdrdedueH @ressyiee
conmpoundz (1 i eld i fl etic
acid [OOEOB?gR%ggictaa %é/%f)zig'séﬁ% Zl tﬂllEl %%@@%ﬁmg%%gg%ﬁég%% eﬁ#&%ﬁﬁﬁnder a N
at nospher e vwesipohat (00.3w, DRY3yiélH woewiY stdpydr oxy- 4- et hyl benzi m dam de
(302.52 g 1.79 nol), triethyl orthoformate (382.5nL, 341.1 g, 2.3 nol) and
acetonitrile (1512 nlL). The reaction m xture was heated to 45C and

trifluor oac%#ﬁoggi.q» ot ciP- 08 g, 87.6 nmmol ) was added at this

t enperat ure. e reaction mxture was heated at 600C for an additional 90

mnutes, thepiep! ed sufalleosstiaRpbad wWith 2 MéhesicdStikrbr Waker added dropwi se
over a period of 60 mnutes. The slurry was cooled to 4C and stirred at
this tedPer atropwhesrvaschpsad véd 3-fraodothdrawst-ethytheagimidanidei(3P- 5 vacuum

2s o uhi te dof 4 HABe g Borbrnis KR 1L e R ARt s er R IRS A ©
1H NVR ( CDCl A Othe Vel ioB 8 Rilird ®as hedled t6 439C i trdtdbroabetdedachd (6. 208LHZ, 1H),

2.28 (s, 3H); 13C-NMR (CDO , 400 MHz) 5166.9447, 164.7258, 162.5473,
160. 1066, 132.084887.618@0D07p add@Ratsieg empergugg fhe ra@fon oTurelwas IRB6E,

Lt DT 4 8002 AT PR L Sl il B B,
15.69. 15  was added dropwise over a period of 60 minutes. The slurry was cooled to 4°C and

stirred at this temperature for 30 minutes. The solid was filtered and dried in vacuum

at 50°C for 12 hours to give 3-(3-fluoro-4-methylphenyl)-1,2,4-oxadiazole as a white

solid (306g, 95.6%). HPLC indicated 99.8% chemical purity. 'H-NMR (CDCls, 400

MHz) 88.67 (s, 1H), 7.71 (m, 2H), 7.23 (t, J=8 HZ, 1H), 2.28 (s, 3H); “C-NMR

20 (CDCly, 400 MHz) 8166.9447, 164.7258, 162.5473, 160.1066, 132.0480, 132.0077,

128.5987, 122.9910, 122.9507, 114.2568, 114.0147, 14.6902. ""F-NMR (CDCls, 400

MHz) 6-115.94, -115.96. Anal. Caled for CoH7N,O: C, 60.67; H, 3.96; N, 15.72.

Found: C, 60.54; H, 3.78; N, 15.69,

25 Preparation F
Preparation of 3-(4-(bromomethyl)-3-fluorophenyl)-1,2,4-oxadiazole

Method A. Stepwise bromination
[00109] To a stirring mixture of 3-(3-fluoro-4-methylphenyl)-1,2,4-oxadiazole
30 (5.34 g, 30 mmol), CCl4 (50 mL) and NBS (11.7g, 66 mmol} was added AIBN

(246mg, 1.5 mmol). The reaction mixfure was heated to 80°C for 3 hour under
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Preparation F Preparation of 3-(4-(bromonethyl)-3 -fluorophenyl)-

1, 2, 4- oxadi azol e Method A Stepw se bromi nation [001Q@] To a stirring

m xt ure OVO0[0BWF4360r o- 4- et hyl phenyl ) -1 | 2, 4- oxadi azol &CT8IS3PIH37630 Mol ),
Cd4 (50 n.) and NBS ( 11 7g, 66 mmol) was added Al BN (246nyg, 1 5 mmol ) .

The reaction, m xture was heated to 8 or. 3 .hour nd rnitro cooled to
r oom t enper S1HnEED Cgﬂ]&’ EHTI E;ppgg){lgpaqngé% G?ﬁ%‘ia H’c]%“’%r P‘Ef’t? on was

added. The & r extracted
it G Gl of orathane B Eﬁ(%?%eﬁﬁﬁa%%;%%‘? %%é‘ﬁ%%@%%ﬁ%sod. um

sul fate, fi kxteacéad witld deblvcantthaitedd0mhb). aTlnmrgmap Ityer gmvmed over sodium
3-(4-(dibro -3- fluoro - 2, 4-.0X 34 g, 93% as a
white soli d%‘é%&fi&éj Q(E‘Qél’ﬂn‘feﬁtrgﬁ?g ﬁé‘)f?toéfﬂéi? §r'E ﬂg '?ég ¥Ru3| fication. A

200 ni reun
3- (4- (di br oﬁogﬁ?h‘i"w %Q?F‘L’%?%Zﬁ?ﬁﬂ?m ?@’(;2{’5]33 B hie SO which wgs used ipdhe 1y and

THF (60 nl) nextlepriidicmt ﬁm&mspmiﬁrlaadntﬁM@h:tdzrﬂlhoaomrﬂmthaebhargedam ne
(3.48g, 27 I added d se over. 15 minutes, followed by diethyl
phosphi te (%g) (it ihgomRBethy hﬁggumehw Iy (387 gobmmenged at ur e
for 60 mnu u o

extracted ﬁﬁ: (gp he]%b qgl%g%qw\% %%ﬁ%liﬂgﬁg{ %e ﬁﬁso &@I gg&g?ﬂ&l/gg%géhed wth
20 nL of satmmadg) whlk—lddﬂedambvﬂ@a oder &b nsattes eibl&dmsﬂo:!,t dimhgh;blﬁispid& (8ofeuti on. The

organi c_ | ayer was 5 gd over sodi um sulfate, filtered and concentrated on a
rotovap!?o gP$anmobr Jde BT i e RRE OB e RIS or L (ShBEesgpii ca pad to

T 87.3C iﬁé‘ﬁw) BB i B hieE) PRI ol ORGP BB e ARG 20 0
| H), 7.58 (inL)l Hhe cdmbihed orgadid)layet 3@s Wale(dm 20 400Nz dq. NI6.(94nd 266. 95,

165. 45, 162.29, 159.73, 132.34, 132.30, 128.99, 128.90, 128.81, 124.04,
124. 01, 115M860f spusated sodemphlorids sqlgtion. gEhewRaiClEBWaudnedeey sefium] 15, 81,

- 115. 84, %aﬁe &ﬁte&é%ﬁ%xld ol Oh 2 TS FNER o Gruad SoRPrvnddhSead piuribled O- 90

Found: C 42
15 bya short silica pad to afford 3-(4-(bromomethyl)-3-fluorophenyl)-1,2,4-oxadiazole (

6.03g, 94%). mp 87.3°C. "H-NMR (CDCls, 400 MHz) & 8.80 (s, 1H), 7.94 (dd, 1H),
7.87 (dd, 1H), 7.58 (t, 1H), 4.57 (s, 2H); C-NMR (CDCls, 400 MHz) & 166.97,
166.95, 165.45, 162.29, 159.73, 132.34, 132.30, 128.99, 128.90, 128.81, 124.04,
124.01, 115.56, 115.32, 25.22, 25.18; '"F-NMR (CDCls, 400 MHz) §-115.81, -

20 115.84,-115.86. Anal. Calcd for CoHgBIFN,O: C, 42.05; H, 2.35; N, 10.90. Found:
C,42.17; H, 2.17; N, 10.63.

Method B. Alternative one-pot bromination

{60110]  3-(3-Fluoro-4-methylphenyl)-1,2,4-0xadiazole (101.8 g, 0.57 mol) and N-
25  bromosuccinimide (206 g, 1.16 mol) were dissolved in acetonitrile (~ 1 L) and

azobisisobutyronitrile (4.2 g, 26 mmol) was added at room temperature, The mixture

was heated to 70°C for 2 hours at which point HPLC showed complete conversion of

the starting material to a mixfure of the monobromide and dibromide. The mixture

was cooled to 0°C and diisopropyl ethyl amine (73 mL, 54.2 g, 0.42 mol) was added
30 while maintaining the reaction temperature below 5 C. Diethyl phosphite (54.7 mL,

58.6 g, .42 mol) was added slowly and the reaction mixture was warmed to room
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Met hod B. Alternative one-pot brom nation [00110]

3-(3-Fl uor o- 4- net hyi phenyl )-1 , 2, 4- oxadi azole (101.8 g, 0.57 nol) and

Nbr onosuc PRIV I@&436206 g, 1.16 nol) were dissolved in abeETARRQ0I0B®3Y 1 L)
and azobi si sobutyronitrile (4.2 g, 26 mml) was added at room t enperature.

The m xture was heated. tq,700 hours at whi ch .poi HPLC showed

Compl ere coffPRREIER AN ABOBRGIPEG RO LCracte SOB R of e GHorer g 10

monobr oni de gangoginpeaHe d&vardi|§ 2 A Ra¥B S L0 k& P‘;&‘;? @Rdydi FRaRE oPy!

et hyl am ne (730n1_, 154. 2 gej I}C;((.?42 yh(‘%l) was a(glged whlfn% rralnt a?vn% r%% tﬁe
reaction teWshagwith teleo@x30CmlDiaed Hylingyrosidhd 8 & 4{(Brbnionmdthyl58- 6 g, 0. 42
nol ) was added s|o d the reactio I xture was warned to

r oont enper a ?’@PL%%%}EQ"W@BW OIFI&C}Z# %%3%8615 nmpl et e conversion of the

di brom de to the nonobronmi de. Water (1.2 L) was added and the resulting
precipitate was filtered. Washing with water (2x200 nL) and drying provided
3- (4- ( br onoividtind § - Sodivm braypdie hyon)inatbnd ddeaxaditendl e (135 g, 92% yi el d).

Met hod C : Sodi um brocﬁatg brom nation (direct isolatjion) [00111] Sodium
bromate (2. $WIGH waRodiim Smmyae (3-v+ ghvey dipsglvedin yater §3.¢ mils). o1 S on was

added a sol ytyi - f r0- - - I 0
" Et one (157 Bps dided g AL AT KRR g L SV BB o O 24
added dr opwirs BtGAAUDI N atEX O sERNbED T NIHBOR( XY g einwasersil 7 inigdvaataddéd f or  2h,
and then kept in a cold room overni ght). ﬁgge .organi c | ayer was_separ at ed,

t

washed Wt h Qposise (G Kl B dHE MipHERY BT Hitesd at trfer Maguft i ng
lid di i ~ | .20 nl).
The st urry (R %eER It olerel e AL AN ARER L 0 g 0

washed wi t h10gP&a8e0{ &kl withs, ahdiéien dohRatrged. The Rsuiigg 681dvaodisidMedtiht | e
conmpound: HPLC: 99.42AP. Second crop recovery: the filtrate was
concent r at e&@dc & BlanHepgngansdied sowle6d0mhy Eraslvyy was strgdare@r t o

give the title 0 S iqt | { i pIg 9 i HPL. 7.09 AP.
Met hod D Stghi &hn%q f oﬁfg 8£b?@em¥g1rllléit€aos§&(gt}§%&g% 2’8 %1?%/@3%];2 thde g id%lﬁg eduet i on of
di brom dg) 0.74g (51%) of the title compound: HPLC: 99.42AP. Second crop recovery: the

filtrate was concentrated to a volume ~30 mL and the resulting slurry was filtered to

give the title compound as a white solid 0.23 (16%) with HPLC 97.09 AP.

Method D: Sodium bromate bromination (two step procedure using reduction of

20 dibromide)
[00112] A solution of 3-(3-fluoro-4-methylphenyl)-1,2,4-oxadiazole (20.0 g, 112.2
mmol) in dichloromethane (200 mL) was added to a solution of NaBrQs (50.8 g,
336.7 mmol) in water (200 mL) at rt. The resulting two-phase mixture was cooled to
0°C. The solution of NaHSO4 (35.7 g, 336.7 mmol) in water (160 mL) was added

25  dropwise to maintain the batch temperature below 20°C (~1 h). The resulting red
solution was stirred at rt until 3-(3-fluoro-4-methylphenyl)-1,2,4-oxadiazole was
below 1.0 AP by HPLC (~2 h). The organic layer (bottom layer) was separated, and
the aqueous layer was extracted with dichloromethane (200 mL). The combined
dichloromethane solution was washed with 10% agueous NayS,05 solution (200 mL),

30 water (200 mL) and 15% brine (200 mL). A white solid (a2 mixture of monobromide

and dibromide) was obtained after concentrating under vacuum. This solid was
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(00112] A solution of 3-(3-iluoro-4-nethyl phenyl)-1,2 J4-oxadi azole (20.0
g, 112.2 mol) in dichloronethane (200 nlL) was added to a solution O NaBrO
(50.8 g, BOROW/WAM) in water (200 nL) at rt. The resul PCHFSEHNSOPAS e

m xture was cooled to CC. The solution O NaHSO3 (35.7 g 336.7 nmol) in

wat er (160 was. add ropwi se to naintain the batch tenmperature belo
200C ((~1 h) B}%w@ec? @s‘mﬁ&?éwi@ 2 KFi ba-4ias 2 {he selitian wap c{{,ﬁ?@ jo-5C "

3-(3-fluoro;4, et T - p i I = C (~2
h). The or géon(? g@ 1 If];l%j{ejr %@%&’%%%ﬁhﬁgéé%@%%ge%%m ég‘ﬁl‘ @?ﬁ'&;ﬁ%‘ %%&gq%élgl&ls%l ayer
was ext ract ed dvipwiseidelidoar cedthvl pBodph@e (a0 ), 43 henseivbiaaad Hingfl onemet hane
sol ution was washed with 10% aqueous Na2S O3 solution (200 nlL), water (200

m.) and 15%Bkiurewaogiredial -5 tali Ceundid BH{d-((@romsmethel) G flwmaphenyhi ldd4-and

dib i d .0bt ai ft ' d Thi i d
wasdi S50t Vel A MR CHS (30 metd el S B B AR B ool e
1o “5'C 10 & DGk sHrlTHEOR PP HAINTITS: (510281 1B 1Bl 46cdapwrol) vas

added, followed by dropw se addition of diethyl phosphite (6.0 g, 46.
mmol ) over ¥asmiankbadeyithveten{ XK 08 mig)s ast them ddeditndeb €aduonDatGIG®Uridd 20 h.

3-(4-(di brono -3-fluo henyl)-1,2,4- oxadiazole was <0.5 AP ( 1.5-2
et er ( SOBL I CHaBENRRICHo G5 Ba i M) C RS raAl P 517y, Thi s
slurry was Iy tigl - . an finl tered. The cake was washed
with water ?%hﬁé{gggénlf H g?\%l %hgoh%drB?’e%]'aér}ggg'd\?écuum at 450C for 20 h.
Anal . Cabcd. for COH6Br FN2O. Calc. C, 42.05; H 2.35; N, 10.89; Br 31.08;

F, 7.39. Found: C 42.10; H, 2.24; N5 10.90. Br. 31.18; F, 7.00. EXAMPLE 1
(2R) - 2-t [ (4- Chl or ophenyl ) sul f anyl ][ [EX4ME&Eol 4- (1, 2, 4- oxadi azol - 3-

yl) phenyl] methyl ] @afi ha}S b r 048 Shemt Ao 2

555, 5-Tri fl uor o- 2-( F’ gﬁtﬁahégﬁ?P%ﬁrﬂgé%lg%%@ﬁg%@??m@%%&%@é@o%g a solution
of (R)-phenethyl am ne @pbéhylimetlthrimally,s andflacepétaddiide (5. 08 g, 79.6
mmol) in MeOH (150 nL) was added NaCN (3.88 g5 79.6 mmol ). The reaction was
cooled to QC and a solution of 4,4,4-trifluorobutyral dehyde (10.0 g

15 Step A. 5,5,5-Trifluoro-2-(1-phenylethylamino)pentanenitrile
[00113] To a solution of (R)-phenethylamine (9.60 g, 79.4 mmol} and acetic acid
(5.08 g, 79.6 mmol) in MeOH (150 mL) was added NaCN (3.88 g, 79.6 mmol). The
reaction was cooled to 0°C and a solution of 4,4,4-trifluorobutyraldehyde (10.0 g,
79.6 mmol) in MeOH (50 mL) was added. The reaction was warmed fo room

20 temperature and stirred for 20 h. The reaction was diluted with water (400 mL) and
extracted with CH;Cl; (3 » 300 mL.). The combined organic layer was dried over
Na,S04 and concentrated under vacuum to provide the aminonitrile title compound
(18.1 g, 89%, as a 4:1 mixture of diastereomers) as a pale yellow oil: 'H NMR (300
MHz, CD;0D) & 7.38-7.27 (1, 5H), 4.15-4.02 (m, 1H), 3.69 (t, J = 7.5 Hz, 0.22H),

25  3.18(t,J=7.5Hz, 0.78H), 2.48-2.26 (m, 1H), 2.25~-2.03 (m, 1H), 2.01-1.86 (m, 2H),
1.39 (d, J = 6.5 Hz, 2.34H), 1.36 (d, ] = 6.5 Hz, 0.66H); ESI MS m/z 257 [C13H,sF3N,
+ H].

Step B. (R)-5,5,5-Trifluoro-2-((R)-1-phenylethylamino)pentanamide hydrochloride
30 [00114] To a solution of 5,5,5-trifluoro-2-(1-phenylethylamino)pentanenitrile (18.0

g, 70.31 miol, 4:1 mixture of diastereomers) in CH;Cl, (100 mL) was added H,SO4
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79.6 mol) in MeOH (50 nL) was added. The reaction was warned to room

tenperature and stirred for 20 h. The reaction was diluted with water (400
m.) and eXOrawy@@#3ni th CH G (3 x 300 nmL). The conbi ned PETERAMS/0BEYEr was
dried over Na2SO and concentrated under vacuumto provide the am nonitrile

|5, COMO) S i 2R o 5 S DSShERTE L) ey
3.69 (t J ?ce%nﬁ%eu@al?z@h‘&mth%“lﬁﬁ)l(lt The] m?xtﬁre"v!?as e@ﬁ%@t@l %zzt% E{@)A% @@ 409 | H) S

2.25-2.03 (m IH), 5 2.34H)5 1.36 (d,
J 6. 5 Hz 5166 Fﬂ)lle CEﬁblrm@ orgamczaﬁbr [vs@s BHHBEVGXI’N airSqu ancStoelpezﬁrated under

(R):5,5 5 Triuoro- 2. L ahenyl et byl ant o) pent anap d Rydrchlori de
st er eone o) K a0 31 i 1) NAMREHMI TS T T B on ves

stirred at BOBbE &ORIHHI ﬂﬁe(lirm; OZZHD i6, O(mer,lﬁ Wﬁmxssamas@emme:s and;, J
neutralized with NH4OH Et OAc (3 ¢ 500 nL).

The conbi ned ©r §&n? 83H)a37’e7r0 (\ﬂajs érﬁ %él» 007/769 Né‘*ﬁqf faﬁa@i%o@r@éﬂi Rattd@ JU‘nder

of
t ast or conprd) (53679 3555E8 088D, 1 33 LELUE, FRTRRRTES 0Tt B o) o
7.40-7. 18 (185 (BH) =6.578z,(35119); ESIZBIS)WZWSQC(@InF%NZO #EH) 6.00 (br s,

0.77H), 5.81 (br s, 023H) 3.82 (g, J = 6.5 Hz, 23H) 3.70 (q, J = 6.5
Hz, 0.7, 3.14 (t, J - 6.0 Hz, 0.23H), 2.86(t, J .0 Hz, 0.77H),

235186(@%%&@%%&164(m 2H), 1.39 (d, J:65Hz 0.69H), 1.35 (d,
= 6.5 Hz MS mz 275 [ 3HL7F3N20 + H]. Hydrochl oride Salt
[00115] To qm(ﬂqsytlp@a@émmeom@ﬁe@am oFthe i donigoen€ eepaiindras a i xture
of diastereoners ( 11. , 43.4 mol) in Et29 /MeOH (7:1, 40 nlL) was added

a sol ution GfAsErReOHTIS (1r1 %,2@4(@010%? Etzﬂ?iMeﬁm {761, pi0erel pivesadsed esplationas
o5 ey P RE PR T RO % BBl 0
left tojstamndagah®h@itire abd@dding MeOH (to a final ratio of 4:1 Et,O/MeOH). The

solution was allowed to cool to room temperature and left to stand overnight. The

aminoamide hydrochloride salt of the title compound was isolated as a single

diastereomer (3.11 g, 23%) as a white solid: "H NMR (300 MHz, CD;0D) & 7.93 (br

s, 1H), 7.69 (br s, 1H), 7.54-7.44 (m, 5H), 4.39 (q, J = 7.0 Hz, 1H), 3.50 (t, J = 6.5

20 Hz, 1H), 2.29-2.20 (m, 2H), 2.10-2.01 (m, 2H), 2.07 (d, ] = 7.0 Hz, 3H); ESIMS m/z
275 [C13H7FsN,O + H].

Step C. (R)-2-(4-Chlorophenylsulfonamido)-3,5,5-trifluoropentanamide
[00116] To asolution of (R)-5,5,5-tnfluoro-2-((R)-1-

25 phenylethylamino)pentanamide hydrochloride (3.10 g, 10.0 mmol) in EtOH (100 mL)
was added Pd(OH), (350 mg) and water (10 mL). The reaction mixture was
hydrogenated (40 psi) for 4 h at 50°C. The reaction was filtered through CELITE®
and the filtrate was concentrated under vacuum to afford the intermediate amine
hydrochloride as a white solid. To a suspension of the amine in CH,Cl, (100 ml.)

30  was added N, N-diisopropylethylamine (5.25 mL, 30.0 mmol) and 4-
chlorobenzenesulfonyl chloride (2.53 g, 12.0 mmol). The reaction was stirred at room
temperature for 18 h. and diluted with EtOAc (200 mL), washed with NaHCO; (250
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ammoam de hydrochloride salt of the title conmpound was isolated as a single
di astereoner (3.1 1 g, 23% as a white solid: 1H NWR (300 MHz, CD30OD) d
7.93 (br WOIZB{QO/1074369 (br s IH), 7.54- 7 44 (m 5H), 4.39CTAS2094637630 Hz,
IH), 3.50 (t, J 6.5 Hz, , 2.29-2.20 n1 2H), 2.10-2.01 (m 2H), 2.07 (d,

‘R 2. 'ﬁi o SBREHIE QHOZ %ﬁ%ﬁr%%%‘g’e? S0P A pelseBURE R B b OTES) To a

sol ution of a&l@)cm% (tzrg p;)é @@%PM%S ObfRAel RHE Wi HYd ByirieatiBS B gaar ni de
hydr ochl ori de (3 in EtOH (100 nm) was added Pd(COH)2 (350

my) and wat e¢SK(1£B0N1ﬂL§3Hz(T}3@exmsz bn BhNMBr(éOMimyfdh@@Btﬁa’t 8U(tAD=BSL) for 4

Concentr at ed \LHAG Dy 4000 15 i+ Par B R0. §1¢ GHvadi 6 SHEnEHhga¥otbor | de. as
a white sol igd o 1697&@%@6{&_59951 mhgg_ﬁg@%rsgﬁ ng'rgfﬁzoﬁ- Qi) was added

LAdi i sopr opyI et hyl am ne benzenesul f onyl
chloride (2.53 g, 12.0 mml) The reaction was stirred at roomtenperature

o i it A B T LS
502 . .

Coel ne w ¢ RO p e ERBb R 8 bRl EBe | L 0 vba (at,

8.5, 2.0 Hz [{}(HHW] 7’1"55 scﬁldtxon af sali%nﬁmdﬁ(ﬂ) E'Ii4 cﬁld}oplﬁnﬁﬁﬂfcﬂﬂmi@o)& §5-5.0 Hz,

IH), 2.34-2.05 (m 1. 9 C 1H 2cC F3N2038
+ H . stBp miflyoron @@I@m@ﬂléQ alg_ﬂré fmraeﬁaéﬁ EMH szm w&ﬁ@é&&@os (241

)s/l)l) St(:ainé%l 2)?%%?}%%89%%%%???% é‘ﬁfhgr op eny ohd %g %9%%%@&7-{8&

trifl uor opemt4gnaniotie Tht 3éhctign was Sfrédad krdorh fbn@l%tﬁr% foi) hwaisutediarE was? COB
(241 nmg, 0.74 mmo) an - br ononet hyl - 3-f | uor o- benz I) | , 2, 4- oxadi azol e

(257 mg, 0. 4% mhiapd e?ﬁéﬂté%‘éféh FEAAGES > éplmlp)edf lﬁtcomﬁmdt%&a@m attiaeewhor 2 h,
diluted wi t cﬁvﬂé ﬁfgt(::e?@ X Sﬁr}ﬁ)ea?ﬁﬁrb?l(f\)& %b MS Qnd%o%gntga%ecf(un%%r %‘ um The

conbi ned organlc ex
15 The residue was purified by column chromatography (silica gel, 0-55%

EtOAc/hexanes) to provide the title oxadiazole compound (92 mg, 45%) as a white
solid: mp 66-68°C; "H NMR (500 MHz, CDCl3) 8 8.77 (s, 1H), 7.90 (dd, J=8.0, 1.5
Hz, 1H), 7.77-7.71 (m, 3H), 7.64 (dd, /= 7.5, 7.5 Hz, 1H), 7.51 (d, /= 8.5 Hz, 2H),
6.34 (s, 1H), 5.28 (s, 1H), 4.66 (d, J=15.6 Hz, 1H), 4.51 (d, J=15.6 Hz, 1H), 4.39

20 (dd,/=8.9,6.3 Hz, 1H), 2.25-1.82 (m, 3H), 1.54-1.47 (m, 1H); ESIMS m/z 521
[CaoH17CIFaN4O4S + H]"; HPLC 98.9% (AUC), fg = 19.4 min.

EXAMPLE 2
(2R)-2-[[(4-Chlorophenyl)sulfonyl][[2-fluoro-4-(1,2,4-oxadiazol-3-
25 ylphenyl]methyljamino]-5,5,5-trifluoropentanamide

Step A. 4-(Bromomethyl)-3-fluorobenzonitrile

[00118] To a solution of 3-fluoro-4-methylbenzonitrile (5.0 g, 0.23 mol) in 100 mL

of carbon tetrachloride was added N-bromosuccinimide (4.97 g, 0.28 mol) and AIBN
30 (100 mg, 0.61 mmol) and the mixture was refluxed for six hours. The reaction was

cooled and filtered. The filtrate was washed with water, dried over magnesium

sulfate, filtered and the solvents were removed under vacuum to afford 5.44 g of the
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washed with water (2 x 50 nL) and brine (50 nL) and concentrated under
vacuum The residue was purified by colum chronmat ography (silica gel,

0- 55% Et ORO2pEXIARSS) to provide the title oxadi azol e coREHAISA00DIT6/Y, 45%)
as a white solid: np 66- 68 OC 1H NVR (500 MHz, CDCIB) d 8 77 (s IH), 7.90
(dd, J 8.0,

7.51 (d, J §319 cwpom@s ag o 4Wb§e qufaq) %ﬁ@? leélcatﬁfkéhe P&e%ac %nf 20J’° Sia%@gsl I|:|)|z

IH), 4.51 51 .82 (m
2y 1 sa- 1tk PR et PRI ol SepbaReold Wﬂqa@@ﬁ% 2 4
(AUC), R 194431, 2H)EXAMPLE 2

(2R) - 2~[ [ (4~Chl or ophenyl )sul fonyl ][[2-fl uoro-4- (I, 2, 4- oxadi azol - 3-

yl ) phenyl ] net hyl] am no] 5,5,5-trifluoropentanam de Step A

4- ( Br onogret t [ .

3-fl uor Ogrz %g hylg{e) %}1%9%81“{4 Jyéhngg%%@w%h&ﬁﬁ%g&h@% éai? bon
tetrachl ori mm@p@diﬁﬁﬂid\d- br omosuccinimde (4,97 g, 0.28 nol) and Al BN (
100 ng, 0.61 nmol) and the m xture was refluxed for six hours. The reaction

was cool ed &H1P] | t B eeplutioeof (R)2-@rdlrashepsisnidenamide)-ndder , dried over

A R B N S e G AR
t he presencgmj g 20 1hIDMF@5 ﬁ%&iasaddéd%yﬁl"c@@%@@m@ﬁ)g Bor the title
conpound : 7. 754- 730 (m 3H) Step B

(R) - 2- (40 Chignel)-Nlepesyiting ngxwm@w@ﬁé gi Wﬁetﬁwgmw@ fariSdeip- &15thes

trifluoro t

(R)- 2-(4-c ﬁﬁgﬁggﬁ”’é&ﬁ‘%}%}(&é@%ﬁ%‘ﬁ%@ sttt Bheht iR (8788 g, 20.0
mmol ) and 4 Honﬁt hil @%n ok I[ 4 % DMVF (35
m.) \)Nas addg\%}?%? ydr oﬂu}g accégva(:&uﬁﬁ GBg’,mg%gmwe&.@hg/rtgggry{?{rl%Adﬁnﬂlxt ur e(
was stirred haxaneacﬁrﬁmltr@pbpéﬂvattmk@ompum‘swaﬁ ebtainedias hwhitelsdlidt (@ Ol OB 14 OAC

(200 ), washod: Wihr YBER0. G2 %0 T §.s69% 0k, 88 Y 557,75 (m, 210), 7.67
15 (d, 2H, J=8), 7.60 (s, 1H), 7.26 (s, 1H), 4.99 (d, 1H, J=16), 4.68 (d, 1H, I=16), 4.14 (t,
1H, J=8), 1.99-2.17 (m, 2H), 1.80-1.94 (m, 1H), 1.40-1.56 (m, 1H). LC/MS M+H
478.14, 94%.

Step C. (2R)-2-[[{(4-Chlorophenyhsulfonyl][[2-fluoro-4-(1,2,4-0xadiazol-3-

20  yDphenyllmethyl]amino]-5,5,5-trifluoropentanamide
[60120] To a solution of (R)-2-(4-chloro-N-(4-cyano-2-
fluorobenzyl)phenylsulfonamido)-5,5,5-trifluoropentanamide (6.5 g, 13.6 mmol) in
EtOH (70 mL) was added NH,OH (50% in H,O, 2.6 mL 40.8 mmol). The resulting
mixture was stirred at 80 °C under nitrogen for 1 h and then cooled to rt. The solvents

25  were evaporated under reduced pressure. The residue was dissolved m EtOAc and
washed with waﬁer and dried over Na,S0O4. Evaporation of the solvent gave a white
solid which was recrystallized from EtOAc and hexanes to afford the intermediate
amide oxime as a white solid (6.93 g, quantitative yield). To a mixture of the
intermediate (R)-2-(4-chloro-N-(2-fluoro-4-(N’-

30  hydroxycarbamimidoyl)benzyl)phenylsulfonamido)-5,5,5-trifluoropentanamide (6.93
2, 13.6 mmol) and triethyl orthoformate (6.77 mL, 40.8 mmol) in dichloroethane (30
ml) was added BF;*OEt,; (0.17 mL, 1.36 mmol). The resulting mixture was stirred
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Na2SO4. The product was purified by Biotage (40+M colum, 3%to 80% Et OAc
i n hexanes, 651 nL). The title conpound was obtained as a white solid (6.50
g, 68.1%WDebuy107485f NVR ( DMSO~-d6, 400 MHz) d 7.80-7.88 @ER/IBR)0/0F763D-7. 75
(m 2H), 7.67 (d, 2H, J=8), 7.60 (s, IH), 7.26 (s, IH, 4.99 (d, IH 3=16),

185 (0, kB e bl oy B85 3¢ (0
(2R) - 2- [[(%féhé% aphardslunst 3borydak, El@ad lluekend- 651 nd, 3 A& A& Bikle 3-

yl) phenyl ] met h am no]-5,5,5-trifl uoropent anan de [00120] To a sol ution
of (R)-2- (4cgmpoumia¢a(whmd @-9 g1 9% sty | ) phenyl sul fonam do)--5

U505 | 1 oIBBER ARSI dors S pefdicd iy P S s ot a8 St 80 oC

under ni 51 ogem). ﬁ?{(4%hf&r&}ﬂ1@n§l§k%ﬁo§ﬂﬂ[ﬁﬁu&@ 4412 Tigadgloisnt s vere evaporat ed

under reduced pressure e was dissol'ved in Et OAc and washed with
wat er and dr}d)phernfi/met}r%]z&z‘ﬁb] E@aéﬂnﬂMromntmnmlee(pwbmémy thapeceadunhi te solid

whi ch | d.f E h f dth di
ar de o me cecrRedsn BERGE 16 e lesoub et TUar el eiddpagsobrpybaliehlur e of
the intermedvaLg &( Rhe gll)(tﬂrecx%s%ﬁui\é'd(&hf élHRfspcoﬁ‘n 1@1’,@ d1ssolut10n and then

hydr oxycar bam m benzyl ) rhenyl sul f onam 5-trifl uor opent anam de
(6.93 g, 13 fﬁtemafol’l)hedfﬁtﬂate miag ktaydd ant fmoﬂéhnmde[ﬂ(e@eﬂmrvﬂntectme&rysmﬂhﬁe in.

di chl or thane (3Q,nL) was ed BF Okt (0.17 m, 1.36 I The resulting
mi xt ur e “31 Terspld) s ?bfe@ega&erldrwn&ﬁ(aa PORSHIE B3R atfér# g’gﬁfﬁ Hfber at ur e.

ﬁZiSﬁi"g”&‘%?%ﬁ{%%@lov.%ﬂé ROy R S P a5

69. 3% yi el d)5,5,$-00lkbpehbmambixev@3 4. 9. ’QINMR)((Z‘!DIOHISOMBI}Q@BBI Tve@, Wil .98 second
lot of 9.8 g of (2R)-2- 4ch|oro hen sulfonyl][7 quoro4%’i
2, 4- oxadi azgﬁ1 %p)bﬁé{iy ﬁi%ﬂtWyﬁ] gﬁgg@@dt}rf Pudriopertinaat &b J
(prepared by ¢ g GPEATSI S ARECTsnec il RRTRIAI i e Re), A3 15AIPLASY ! ot s

15 Hz, 1H),439 (dd, I = 8.9, 6.3 Hz, 1H), 2.25-1.82 (m, 3H), 1.54-1.47 (m, 1H); ESI

MS m/z 521 [CyoH 7CIF4N4O4S + H]+.

EXAMPLE 3
(2R)-2-[[(4-Chlorophenyl)sulfonylJ[ [ 2-fluoro-4-(1,2,4-oxadiazol-3-
20 ylphenyl methylJamino]-5,5,5-trifluoropentanamide

Step A. (R)-2-(4-Chlorophenylsulfonamido)-5,5,5-trifluoropentanamide
CF3 4-CIPhSO,CI CF3

C
TEA, THF o !
water g\
N0
H

HoN %Hs O = HoN
O O
[00122] To a suitable dry vessel was added (R)-2-amino-5,5,5-
25  trifluoropentanamide hydrochloride (199.52 g 0.966 mol, 1.0 equiv) followed by 4-
chlorobenzenesulfonyl chloride (215.22 g 0.989 mol, 1.02 equiv, 97% w/w %) and
1.6 L of THF at room temperature. Triethylamine (206.5 g, 2.04 mol, 2.1 equiv.) was

added over 20 min, maintaining the pot temperature at 15- 25°C, and the resulting
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(75 nL). The m xture was refluxed until al nost conpl ete dissolution, and
then filtered. The filtrate was stirred at rt for 16 h. and filtered. A
white fi M¥OgPs0E35i ne white solid was obtai ned after dPgIrAF2008/03768dnst ant
mass to afford (2R)-2-[[(4- chlo

S5 5 1111 doPspbm et r 54 5 SR Pt Yo DY R L1y

LZ 90| f_{;jd 7J %he 1(%3(910114111%11?@ at idﬂ5°c7an67£h% "FﬁF ([In@ %H)i ’VOE v@ﬁ réﬂgvedjbyéG?( g 3 ES 5
Hz, IH), 4. !ﬁilsh(lelt;orﬂumiefiﬁac&uht{ihel ey ;empemm@cbms njalﬁtaﬁl,ed 6t &0- séoc tiker 290-25- 1. 82

m 3 1.54-1.47 (m, M5 mz 521 OH 7C FANAO4S + +. EXAMPLE
g (ZR)H) 2-[[ (40 exmide 8%%&91%1%%0%%%@[ Whepjbe gistiligtionprocess was %;“w letg,

| ) ph t
)(/Rg pze? ZS ]Chrrlqoir}%yhen gﬁgsfﬁ(gf ? g&] %qjg tri ; %%%gﬁ%g Oe\t m%eb"’é&rf ff To a
suitabl e dr govese ednd\maéreadmg sluB)y-WasatirePatb(b6EBC fof BUafin Q@eﬂth@ﬁ aodleeto

hydr ochl ori desq(:r199 52 0.966 nol, 1.0 equi vé foll OWEdgagiy 4-
chl or obenzen8% |Ibwmma@ﬁg1@éed(@wotzlzssgh@b wrmmd the porlueiguesiltaads w w %

and 1.6 L of.T m h 04,.mol, 2.1
equi v.) vvasf%}a?ll: 89%%(88’&%@‘; a%m;d‘,aw%% %’%GH{)r{gﬁ e Wa F‘gtﬁ%g? ggtgﬂféh a‘fak?LS 250C,
and the resuh Agwhirt® 9. UTKecak@ Svas Hiisd ﬂdieﬁ{racltﬁxrga'i(ﬁof RbreXPakVORC f (1.4

L, 7 vol) of was added to the reaction m xture at 20-25 0C and then THF (1
4L, 7V |)tm)wﬁﬂb@@smndﬁymgml%ﬁiWﬁvwn@vingzﬁ@uaiﬁamu@@@sa@hﬁer ature

o e o 8 P S PGP %8, T OMEL 8 Al PLR 0o

added over %QCH@ﬂ’CPM)Ii@OH@Iﬁ@i PENSF CHECPOL 3 RENPEERNI B at 50- 600C, and the
resulting slurry was stirred at 50~60C for 30 mn and then cool ed to 100C.

The slurry Wa®NGICHMe), /o3 &dt37 (bss, HhaachiofMgONH mid Lt(he 2P Sddkd, Mels

the piof t e A iER Hae e ST StE vag SRAENREED VB At ot
nore thap 7QOG- 3 8EK®Y, 140.27, 137.77, 131.71, 129.56, 128.95, 126.22, 55.12, 30.1, 29.82,
29.53,29.25, 25.82, 25.79.

Step B. (2R)-2-[[(4-Chlorophenyl)sulfonyl]{[2-fluoro-4-(1,2,4-0xadiazol-3-
yl)phenyl]methyl]ammo -5,3,5-trifluoropentanamide

CFs CFy
5,00, (0.55 eq) ¢ o
BuyNi (0.1 eq) ﬁ 9
CH3CN (8 Lik " Z -
_CHiCN (@ kg (9 Likg) N . . HyN w55
o 0

G,

ci Ct
NH,0H (0.4 eq) 0/©/ | ﬁg;ryst. 9 /@’
THF (3Likal e e ,g\ MeCN/MeOH/water  HaN 8%

N
I E =N

20 “oH

Step B, Procedure 1.
{00123] A suitable vessel was charged with 3-(4-(bromomethyl)-3-fluorophenyl)-
1,2,4-0xadiazole (492.14 g, 1,10 equiv, 1.914 mol), (R)-2-(4-
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tenp.) until the loss on drying is < 0.5 ww% giving the title conpound
as a white solid (300 g, 91%vyield.) 1H NVR (DVMSQd 6) (400 WHz) d 160 -
1.90 (twovVen2PH/WEBR OF CH2), 2.10 - 2.35 (m 2H O CH2- CFBYLT/I32@3/037639 88
(mlH - (CONH2)CH(NH), 7.13 & 7.37 (br s, IH each of CONH2), 7.61 (m 2H,

Ar-H , 7. H - Hb gd. IH. J = 8.0 Hz H SO . 13C NWVR
(oveo G )" CHse ey Rt 765 it mdtapmins Toda £ 90658 Eha mpby g
126. 22, 55. Ié&siudQatbond8 (8.229.0555 ec%&;%.fgs B, deétra-AbuhfanBbBRnBiodide
(2R)-2-[[(4-Chl oi o rhenyl)sul fonyl s [2-fluoro-4-(l , 2, 4-oxadiazol - 3-

yl ) rhenyl | méeh3? k. G pelivi-51 Gmsales).fand oeasprifitia taml ds Sst bp Bie jpekstwdare 1.
[00123] A sui

t.abl e, \ I o ed with . .
574 Cbr omo et RO 1S 5ERTigmapMehy T THE eadiohiums meniterss by (RS ! R4 (o
(R~ 2. (45 cht Bl fomamidor 5 ifiorgpentanainide was = AR TGS T8 g, 1. 00
-2-(4- yl su -5,5,5~ , 1.
equi v; 1. 74 coulkd tcasintemal acrhpmatve (f02C 224 gated (55 L gk udddd. Themphhses
tetra-n-butyl ammoni um i odj de 864. 29 g, 0 .10 egui v, 0.17 nrnoles), and
acetoni tri | &<oseparaied and ihq produgigich ke wane thidar-c §he brtienplayes Witser nal  38C) .

The reacti on;as.HO{} O;(?.g L@Xﬁéﬂxi&gﬁ@mér gB%ih&t'eg Fnd the reaction was held for

1
chl or ophenyl sul f onam uor opent anani de € vessel

was cool ed 0 haf 207t endieben FRBRE! 3V at660f wadEHdea sl thaaleede] i ditajedvas added.
The phases were separated and the product rich |ayer was on the top. The

bot t om [8ye®ssigdn gpesderrafeelid vaeleto ag¥atpr pyd vessel otrdlsgdle ennde cal® wasnut es, and

h i hel d . 20.h 200C dt it . \Wat .6L
added o  ne S ERLER S he et e B P PEFedot™ hk shh e 8 e ibi T
agi tator angrayessel vi&luhSat SHPE. The'ds, 6RAKE MRSyIRRIEHONCRI Mk Dvhhe wat er

used to rinse the reactor. The crude cake was dried in trays under vacuum
at 500C. TheradstyrredtodH) T adostonend HEd w83 harged Kix02akefollawed bansferred to a

10 L eact o g0, TLE wes, Changes (2,000 Lol Loped by oy gm e
jacket ya8s beRi@Gadke: #8eatciG 46 RACTAOR MRS VR ERIRN BYHPPEGMME )2 (R) - 2-
(4-chloro-N-(4-cyano-2-fluorobenzyl)phenylsulfonamido)-5,5,5-trifluoropentanamide
was <0.4 AP. The reaction was cooled to 20°C, water (2 L) was added and the
reaction was stirred at 20 °C for 30 minutes. The phases were separated and the
organic phase was treated with heptane (8 L) while stirring and the reaction oiled,
20 then precipitated. The slurry was allowed to stand at 20°C for 2 h, and the reaction
was filtered and the cake was washed with heptane (2 L). The crude cake was tray
dried under vacuum at 40-50°C and weighed 613 g after drying to < 1% loss on
drying. The crude product was transferred back to the vessel along with MeOH
(3.678 L) and MeCN (1.226 L). The jacket was heated to 60°C (internal 52°C) to
25  effect complete dissolution, and water (2.023 L) was added at that temperature slowly,
maintaining an internal temperature of > 50°C. When water addition was complete,
the solution was cooled to an internal temperature of 15°C over 4 hours while
crystallization occurred. Additional water was charged to the reactor (400 mL) and
the reaction was filtered and the mother liquor was returned to the vessel. The mother
30 liguor was agitated for 2 minutes to free any stuck product in the vessel. The crude

cake was washed with mother liquor followed by heptanes (1.500 L). The product
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(4-chl oro-N-(4-cyano-2-fiuorobenzyl ) phenyl sul fonam do) -5
,5,5-trifluoropentanam de was <0.4 AP. The reaction was cool ed to 200C,

wat er (2 WP 20u8108838ed and the reaction was stirred at 2@CTUS200988763¢ nut es.
The phases were separ ated and the organi c phase was treated with heptane (8

L) while stirri reacti.o i.].ed hen rec ita The slurry was
21 oved to SPRAaT 4RSS mRT phFRG! 40Tt laEth PR R FhEese@vand 1 o
cake was wa j_r;?dz ray dried under
vacuum at 48 Og i@%lgeﬁﬁgé%%}l}[[ghﬁgr%ﬂgﬁgﬁg&t@gﬂg&ﬁ/{) | oss on dryi ng.

The crude pybpleesty! lweeshyl lesmsf] €, ¥, &dribawkpantanamedevasssinya bffrwhited sohid KEGH (3. 678
L) and MeCN ( 3(},\7§/6 LH) The jacket was heated to 600C (internal 52C) to

ef f ect conpﬁe? Y&t i on, and water (2.023 L) was added at that
tenperatgre slowy, maintaining an internal tenperature of > 500C. Wen

wat er addition was conplete, the solution was cooled to an internal

t enper at ur e Sefp B30 wiver2.4 hour s V\/ni |l e crystallization occurred. Additional

et TR L R RO L S il ™ = =

agitated fo r C r % _crude
cake was was vﬁﬁmg éé%q%‘gz?’]?ﬁ# #V\@Hg)g&l%rgh{&zﬁ?gg@ ?Tﬁg Bh{@ The
product was ﬂrzad,f-oﬁiz{dumd)ia,(admrkgvaﬂﬁmn@lal e@Oe&@rﬁ)Gaxﬁaﬂatd:(}l @.“ng,dmdinyi, pgswas <
0.5 %to _give

- 4-Chl o . o
eomnony 18 S PRl PR A g e adide (2% 0T b 0.1axa) and acetonisrile (12.0 T

i,ny, of f whi
2ol Pa° (b7 & oo keB I bachon s by WSSO ERAMAGe BF S 13 Sui bl
vessel was @ddﬁﬁn{eﬂiyi)zsmofd[;ph@ffy@ph@ayd;@uiafa&eeamsd@éza@&usby HPLC). The

trifluoropentanam de (2.68 7.77 mol, 1 eq)
3- (4- (br onomacHgR )V380¢quﬁbﬁ0dp5h°é31§11(1)W3tir 2042dx ddi/bglovas Added@itkgtiring78 nol, 1

ot de- (0. 26 Ry oAty i e iR et S8 ST TRy T The

reacti onswasheatwed stipps@arted ﬁh@ﬁ:hﬁseQW’éfH s%b@raﬂ:ﬁ (Rl fa?er(ﬁ)ntamed the
(brononet hyl ) -3-fl uoro heny 2, 4-oxadi azole <0.5 réelative AP by HPLC).

The product). To the product nch iayer was added toluene (26.8 kg, 31 L, 10 kg/kg)

followed by brine solution (20% w/w, 6.39 kg, 2 L/kg) and the layers were separated
{the top layer contained the product). The mixture was distilled at ~50°C under
vacuum (200 mbar) until acetonitrile was removed. The concentration was adjusted
20 with additional toluene if needed after distillation to ensure total volume in the reactor
was ~10 L/kg. Isopropyl alcohol (0.48 kg, 0.2 L/kg) was charged and the batch was
cooled to 15 °C to initiate crystallization. The resulting shurry was filtered and
washed with cold toluene (18.65 kg, 21.56 L, 8 L/kg). The crude cake was tray dried
under vacuum at 50 °C until loss on drying was <1.0 %. The dry cake was added to a
25 100 L reactor along with isopropyl alcohol (27.34 kg, 34.8 L, 13 L/kg) and
hydroxylamine (50% aqueous solution, 0.05 kg, 1.51 mol, 0.2 eq). The mixture was
heated to 65 °C and monitored by HPLC until (R)-2-(4-chloro-N-(4-cyano-2-
fluorobenzyl)phenylsulfonamido)-5,5,5-trifluoropentanamide was <0.4 AP. The
reaction was then distilled (pot temperature ~50°C, vacuum 300 mbar) until reaction
30 volume was ~60% of original. Acetonitrile (5.36 kg, 2 L’kg) was charged and the

reaction temperature was increased to 70°C to achieve complete dissolution. Water
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reaction was cooled to 15 OC and water (10.72 L 4 L/kg) was added with
stirring followed by glacial acetic acid (0.22 kg) to bring the pH of the
reacti on WO 248/8743%he stirring was stopped and the phas®&STUSE@I9879aT at ed
(the top layer contained the product). To the product ri ch | ayer was added

t ol 26 10 kg/ t 20% w/ 6. 39
o, 2 01 kg U bt Fli pes (e o i SR e o B ifed 't he
product). Thgsam, XTMI%&&@)% \st%BbI’eh @éj 18c O@QQZH&HQ%EM\(;%&% aigRBcdRR) until

acetonitrile was renoved. The concentration was adjusted wth additional
toluene if ﬁhesﬁad’yaﬁasé‘ﬂtechdsadeWaahaM1tm coldrguroas isopaipyladtelmd (2:h t he reactor

bt o wae Sl S SPYangesTe IRt F A Lh AP S R YT Ihe® PR DRt WES o ur ry
was fil t@%%%ﬂ%@@ﬁ@&&%& theﬁq%c\qps&ém,&e%rbg&%s@g@?gun“ft%?&nﬁé?zk &kbk9) . The

crude cake was tr dried under vacuum a 0SS on ying was <

1.0 % The dnwe@kefmpat @fcttﬂed chice)and i tHanol@dl/og) aakiag Wated tb SOTT.opy |
al cohol (27 34 34.8 13 L/ kg Zﬁgand hydr oxyl am ne (50% aqueous
sol uti on, 1k( L/hg)%asr?dﬂed gowlyegepinpribe ragtien emparstire a6€W -t 6hes5 0C and

i tored b LC t
FID Eijrg[)gnzy?e)agﬁ% lﬁ{g?ﬂ ﬁISd%%v%r ‘g{rﬁorﬁq ‘iﬁ%‘ﬁﬁ%ﬂ{‘%&’ﬁ?@é‘t@%&@f@o 4 AP. The
react i on WastiR@nyith 55t @fofROhalPARREALHE: %fa&@%?z 4394 tégl% Li) unti |

reaction vol une was -60% of original. Acetonitrile (5. 2 L/ was
char gedl@ndf (ﬁehlpsm@bmﬁ}sulfmﬁf?aﬂwmw%ﬁﬁ liimacbazszéa—sﬂ}phéﬁ)ﬂ;ﬁwthyl@mmneye

conpl ete di on. Water ) was gharged slowy while
keepi ng thegﬁé% 16%*?8Wﬁ@?5?i%8§$5§8ﬂ6 gaﬁ}@ﬁoﬁ%s cool ed to 150C over
2 hours and crystallization occurred. The slurry was filtered and washed

wi th col d aqueous isopropyl alcohol (2:1 |IPA water by volune). The cake was
dried in a vacuumoven until |oss oEXAMPhE 4vas < 1% The product was then
recrystallized by based on_wei ght of

| S i in ac nitrile (2 L/k
i nput of dried carég#%i%x-&g’?waﬂmwﬁﬁﬁ@w ;[Z’afH’éPr‘f ﬂéﬁ%ﬁ@‘é)faé%ﬁzf’b%ooc Wat er
(4 L/kg)swas added slo TR e >50C. The
reacti o% was cool ed to\Ml)é}%:nﬁ@erh%houré.ﬁﬁ@?ﬂ%&?@%aﬁg%rry was filtered
and
Step A. (2R)-2-[[(4-Chlorophenyl)sulfonyl][(4-cyano-2-fluorophenyl)methyl Jamino]-
5,5,5-trifluoropentanamide

1) KoCO4 (2eq)
BuyNBr {0.15 eq) CF,
CF, Br EtOAc 50 °C

Ci
2) IPA, distil i
' : ; H,N K¢
HaoN N’é‘\o F CN 3) water N“0
F CN

20 [00125] (R)-2-(4-Chlorophenylsulfonamido)-5,5,5-trifluoropentanamide (3.444
kg), potassium carbonate (2.774 kg), tetrabutylammonium bromide (0.484 kg), and 4-
(bromomethyl)-3-fluorobenzonitrile (2.092 kg) were charged to a reactor. Ethyl
acetate (17.2 L) and water (3.44 L) were then charged and the batch was heated to
50°C until complete by HPLC (<1 relative AP starting material). The reaction is

25 usually complete in about 15 hours. The batch was cooled to 15-20 °C and water
(6.88 L) was charged and the bottom aqueous phase was separated. A solution of

sodium phosphate monobasic (0.2 M in water, 20.66 L) was charged and the bottom
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washed with a solution of nethanol:acetonitril
give (2R)-2- [[(4-chlorophenyl)sulfonyl][[2-fl
, 2, 4- oXxadw@z2010/137485) r henyl ] met hyl ] am no] - 5, 5,
kg, 50%yield) as a white solid. EXAMPLE 4

2R) - 2- 4- Chl h | | fo 2-f1 -4~(1 2, 4- oxadi -3-
Uy bheny | matoRt BREos batraselad e SiioptSrdin aratiedinn a5, Rote:
(2R) - 2-[ [ (4138t pHARBERY A MIﬁ&mhf} 66 L4TOYENOsodind PIRSPRIE MdnbBRINY! ] am no] -

5,5 5-trifluoropentanamde [0
(R) - 2- (4- Chkdntphaaybs ahdrgwhanddby eﬂr@‘ﬂa&amd I)Hmma@zpememrapmmﬂ@ B¢ 444 kg),

t bonat 4 t et r abut br i de (0. 484 K d
3" Cor onomee P ERR O CrPD IR 3OO o) RRSPTRHT G R [ bhct or

Et hyl acet atgg gi]aZe@uﬁaer IR NRLED nindrig aﬂd)thg‘?arcﬁet%me%@'i@@ 3G8d dige bat ch

was heated to 500C unti| conplete by HPLC (<I relative AP starting

materi al ). Uhallag@Ecof oyl iasetats u’aﬁb&, mnpm@aabb(mmz%db@ws aiBeduhicssamkhatebat ch
was cool ed t 15 20 0C and wat er L) was charged and the bottom
agqueous pha§’g izhlate & apwndﬁhf’s@reﬁﬁﬂ %C%Yoiglaa“@ﬁfraﬁ%lﬁ et §AFREPasi ¢ (0. 2

Min water, b gggﬁw epar at ed
and the pH Was1 ?ggﬁaéy%hgﬁgﬁgg%eﬁ%s B?&d @Et‘% %%ﬁ&@?{f%ﬁﬁ@ lli is >6.5,
an addi ti onal3. 20Lp@ad clofgdd. ThdbariteippRosphal Bailpnedas h}ﬁ‘prﬁﬁhmdijaﬂ()‘f@y be
charged and the extraction and pH neasurenent repeated.) The sol vent was

t hen exéhandednpipeavatoraildion. \Tbbbmhmttmcdﬂbﬂmu&tw(ﬁﬁ anmﬁétereéa&mr was

pl aced under um (27 ) acket was 80 0C. Once
G Sti 11 o ol ebPas R haed Wil SO QdTudelS SPbRAY 1f 47 SO a dded a

the same rataﬁe@hn&&%w&@am@@ do {d ﬁaeuuaegm@ﬁ&c%%%kf wiaﬂ§ 9&1@/@ dige va

mai nt ai ned at a constant |evel ce al e | sopropano ed, the
vacuum was ke WWI@FWWRKMOJM}I&@DMSM)&@PME@Z Tbe(llaalﬁjlt&lmerature
was nai ntai ned at approxi mately 5 ter addition. The batch

was then codt®edmtd HE2.99- é¢5émd2ﬂ)|4t‘@r(éé J*%r?é \Aéﬁ Rraldivhes (adhikd7hi th 50%
(viv) agueoys i S8FQPANGLIAA %22 B §.26%, 13807 58801 1) 7.63 -7.73 (m, 4 H) 7.78

- 7.87 (m, 3 H). >C NMR (75 MHz, DMSOQ-ds) ppm 22.58 -22.97 (m, 1 C) 29.96 (d,

J=29.09 Hz, 1 C) 41.46 (d, J=5.49 Hz, 1 C), 57.86, 110.97, 111.45 (d, J=10.43 Hz, 1

C), 117.58, 119.11 (d, J=25.80 Hz, 1 C), 124.89, 128.53, 128.56, 129.21, 131.17,

131.98, 137.44, 138.32, 158.99 (d, J/=247.54 Hz, 2 C), 170.25. "F NMR, (CDCl;,

20 282 MHz) 8:-116.5, -65.9. IR (KBr): 3443, 3342, 3210, 2955, 2245, 1699, 1577,

1476, 1163 cm "', Anal. Caled. for C1oH6CIFsN305S Cale. C, 47.75; H, 3.37; N,

8.79; 8, 6.71; F, 15.90; Cl, 7.41. Found: C, 47.95;H, 3.31;N,8.67;S,6.72; F,

15.59; Cl, 7.49.

4~(|

water (6:2:4, 5 L/kg) to
o~
trifl uoPéparseepaasiode (2. 02

e:
uor
5-t

25 Step B. (R)-2-(4-Chloro-N-(2-fluoro-4-(N’-
hydroxycarbamimidoyl)benzyl)phenylsulfonamido)-5,5,5-trifluoropentanamide
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dried under vacuumat 50 OC to give the title conpound as an off-white
solid (3.648 kg 78% yield.) HNW (300 VHz, DMSO- 6) d ppm 1.42 - 1.55 (m
1 H 1.80w020100R743m 1 H) 2.00 2.15 (m 2 H) 4.44 (dd, FYET/U32009D3T639 Hz, 1
H 4.68 (d, J 17.71 Hz 1 H 4.99 (d, J 17.71 Hz, 1 H 7.26 (s, 1 H 7.50
(s, 1 H 7.63 -7.734m 4 H 7.78 7.87 (m 3 H. 13C NWR (75 Miz, DMSO de)
ppm 22.58 -22.97 (mi £ © 29.96 &l J:éagggl Hz, @F¢C) 4 1.46 (d, /=5.49 Hz,
1 C, 57.86, 110.97,\111.45Fd, £10.14 1 O 117.58 a1 (d,
J=25.80 Hz, 1 O), 124)89,}1 58, 128.WeOHI20. 21,431 a7 .98, 137. 44,
138.32, 158.99 (N ,54 v VR, & 3, 282 MHz) d:
- 116.5, -65.9. IR (@{KBr): 3943, 3342,2) 314, 295 22M5,°Q699, 1577, 1476,
1163 cm . Anal. Cal &d. OH C FA4N3E8S Calc.pC, 47.75; H 3.37; N,
8.79; S, 6.71; F, 15.90; .41. Found: C, 47.95; H, 51L; N, 8.67; S,
6.72; F, 15.59; d 7.49 (R - 2- (4- Chl or o- N- ( 2-4£] usko- NKN -

hydr oxycar bam m doyl ) benzyl ) phenyl sul f onam do) -5, 5, 5Etrif1uo opent anam de[ 0
0126] (2R>2~[[ (4- Chl orophenyl ) sul fonyl ][ (4-cyano-2- N.

fl uorophenyl ) nmethyl Jam no]-5,5 J5-trifl uoropeBtanam d. e (399 @Hand

met hanol (1 Welr@ 1y 6h @@ﬂ 0, wd by hydroxyl am ne (50%
sol ution in{l\s}n)@l'ltgél, (gg\)r%h@( .g}ogg%ﬁﬁﬁig&%]i@uér)}g%vgs heated to 45-50 0C
until conpl éeraphact jnenhWjantifd]S,§ SArilli&opaltaiamide @RI and methafslt@rd B ) .
Water (0.5 L) s charged slowy, keeping the bat%h t enper at ure bet ween
30-50 OC. TREbeteEzedias reactaviRiP e Bilydersytmine £507s sedifion @ waier. 8¢ atlbed and

th t 7L . led to 15-

i Terod The GGk AikachlS 3930 T MRF bR Fetqioh By HhdN A g

under vacuurelaivebAP eferting rﬁét&ﬁal}.hWatdrm.SL‘}Wﬁ@@h‘é}%e@sﬂom, k€epss) thel b5 g9, 96%
yield). 1H NWR (300 MHz, DMSO-d ) d ppm1.43 - 1.64 (m 1 1.77 1.93 (m

1 H) 1.93 - temperatprgbepwedn -AFC( dibe bateB wa8 allowedtoHtandlunit) ceys@llizfdod=17. 14
19 - 7.27 (m 1 H

737 - 7. a7 e e e (47 1] sk ot “ShedpeleR i cchledsoas g iandy 1y 7. b
(d, J=8.85 lfrered. Mhe Yakelwas RBaBdd &fh 2:1 MeOH:water (2 Ly and then dried under
10 vacuum at 50 °C to give the title compound as white solid (415 g, 96% yield). 'H
NMR (300 MHz, DMSO-dg) 6 ppm 1.43 - 1.64 (m, 1 H) 1.77 - 1.93 (m, 1 H) 1.93 -
2.17 (m, 2 H) 4.41 (dd, /=8.48, 6.03 Hz, 1 H) 4.60 (d,/=17.14 Hz, 1 H) 4.94 (d,
J=16.77 Hz, 1 H) 5.81 -5.98 (m, 2 H)7.19 - 7.27 (m, 1 H) 7.37 - 7.47 (m, 2 H) 7.52
(d, /=4.14 Hz, 2 H) 7.64 (d, /~8.67,Hz, 2 H) 7.85 (d, /=8.85 Hz, 2 H) 9.71 - 9.83 (m,
15 1H). IR(KBr): 3491, 3379, 1680, 1651, 1592, 1433, 1343, Anal. Calcd. for
C1oH1oCIFNLO4S Cale. C, 44.66; H, 3.74; N, 10.96; S, 6.27; F, 14.87; Cl, 6.94.
Found: C, 44.90; H, 3.91; N, 10.91; S, 6.41; F, 15.21; Cl, 6.95.
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1 H. IR (KBr): 3491, 3379, 1680, 1651, 1592, 1433, 1343. Anal. Calcd. for
Cl H19C FANAOAS Calc. C, 44.66; H5 3.74; N5 10.96; S, 6.27; F, 14.87; d,
6. 94. FouwO:20/104590; H, 3.91; N, 10.91; S, 6.41; F, 1BCTUS2@/03B39D5. St ep
C. (2R ~2-[[(4-Chl orophenyl)sulfonyl] [[2-fluoro-4-(l ,2,4-oxadiazol - 3-

yl) phenyl ] ] 11al, - L1 )ent anani de [ 00.127]
(R) - 2- (4- Ch”?%%nﬁ"f@‘.?ﬁko?%@ Oﬁﬁnhﬁ%}‘gﬂ?%ﬁﬁgﬁﬁ% %mdg\%"ﬁg‘ﬁﬁ‘i}r?)i
phenyl sul f oRaPhdIThnethyBlabriiid]id, b Barifpappanamde (246 g) was charged to a
reactor followed by dry acetonitrile (509 nL), triethyl orthoformate (120
m), and trifluoro&fetic acid (7 nL). The sol uti offsas heated to 40-50 OC
until the reaction|was co By HPLC%O.lS rellati ve AR @ing
material). Methanol 1.4@{@ thdntgeE&H. AFéne porty onQ fvved by wat er
( 1.034 L) keepimg tHMe bt 45-MeCHC. The a4 ch lwas §chdn-cool ed to
15-20 0C and fil% eq@éd. NfhéOcake wasMe@bhwatani t h 276: 5NVECR MeOH: wat er and
tray dried under vacuum at.50-60 OC—g-vi-ag-the tidle und as a white
solid (228 g, 90%yi el d): MR (CDCl 3 300 MHz) d: 1.4 .58 (m 1 H
1.75 - 1.90 (m 1 H 1,92 OMNKM 1 H 2.10 2.26 ( 4 _R7 (dd,
/=8.67, 6.22 Hz, 1 H) &. 15.64 Hz, 1 H 4.64 (d, J-15.82 Kz, 1 H
5.54 (s, 1 H 6.33 (s, 1 H 7.M4 - 7.54 (m 2 H 7.62 (t, J-TNE/Hz 1 H)
7.68 - 7.76 (m 3 H) 7.85 (dd, F%7.91, 1.51 Hz, 8.76 (s, 1 H. 13C NMR
Hz,

1H
DVBO d6, 7 i 17 s | 67775 1 658( - H, 10,
(138. 19, 137?%%%31@527 d?ﬁ?f%.ﬁ% ?r&%gﬁ%%ﬁgigéﬁﬁ?lg@%%ﬁ@ﬁ& (d, J)
14. 25 Hz3 1@henylRbfondmide)-5.5,5=trdTdbr&pekianahide, (2426) 94s chhded80a rdk®rl2 (d, J
3.75 Hz, 1C), 113.7 (d, J 24,0 Hz, 1 C), 57.92, 41.38 (d5J 4.5 Hz5 1 O),
30. 04 (d, J iyl wgry poatynitrile (Y mby), frgturt orhetoomats (12@mipany d: - 116. 3,

-66.5. IR - 4, . 2 9 705, 1432 25...1260. 1167, 1084,
828 cmd | (A@a?f%%%g? agilt gt D SR %%af‘%d.]“’%,%‘%ééfn il é‘ﬁ,”e@fﬂﬁ’é;""aﬁ,
10.71; 'S, 6.cdbplem bl APDS: (<15 r8laBd AF@Mﬁﬂngnaté@aI?gMekﬁaﬁolz(‘iMSNL) w71, S,

6.25; F5 14.60; A5 6.88. CLAIMS WHAT IS CLAI MED
charged in one portion, followed by water (1.034 L), keeping the batch at 45-50 °C.

16 The batch was then cooled to 15-20 °C and filtered. The cake was washed with 2:6:5
MeCN:MeOH:water and tray dried under vacuum at 50-60 °C, giving the title
compound as a white solid (228 g, 90% yield). 'H NMR, (CDCls, 300 MHz) 8: 1.40 -
1.58 (m, 1 H) 1.75-1.90 (m, 1 H) 1.92-2.07 (m, 1 H) 2.10 - 2.26 (m, 1 H) 4.37 (dd,
J=8.67,622Hz, 1 H) 448 (d, /=15.64 Hz, 1 H) 4.64 (d, /~15.82 Hz, 1 H) 5.54 (s, 1

15 H)6.33(s, 1 H)7.44-7.54 (m, 2 H) 7.62 (t, J=7.72 Hz, 1 H) 7.68 - 7.76 (m, 3 H)
7.85 (dd, J=7.91, 1.51 Hz, 1 H) 8.76 (5, 1 H). ">C NMR, (DMSO-de, 75 MHz) §:
170.34, 167.75, 165.80, 159.64 (d, /= 244.5 Hz, 1 C), 138.19, 137.64, 131.25 (d, J =
3.75 Hz, 1C), 129.31, 129.23, 129.05 (d, J = 14.25 Hz, 1C), 126.74 (q, J= 274.5 Hz,
1C), 126.91, 126.80, 123.12 (d, J= 3.75 Hz, 1C), 113.7 (d, /= 24.0 Hz, 1 C), 57.92,

20 41.38(d,J=4.5Hz, 1 C), 30.04 (d, J=30.0 Hz, 1 C), 22.90. "’F NMR, (CDCls, 282
MHz) §: -116.3, -66.5. IR (KBr): 3454, 334, 3286, 2952, 1705, 1432, 1325, 1260,
1167, 1084, 828 em’. Anal. Caled. for CooH17CIFsN4OLS Cale. C, 46.11; H, 3.29; N,
10.71; S, 6.15; F, 14.58; Cl, 6.80. Found C, 46.06; H, 3.24; N, 10.71; S, 6.25; F,
14.60; C1, 6.88.
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1. Anethod for the treatnent of head trauma, traumatic brain injury,

and/ or denentia pugilistica which conprises admnistering to a manmal in
need t herWOROW/MWABFapeutically effective anount of PCT/US2009/037639
(2R)-2-[[(4-chlororhenyl)sul fonyl][[2- fluoro-4-( 1

2, 4- oxadi azol - 3-yl ) phenyl ] met hyl ] am n(?iﬁw , 5-trifluoropentanam de. 2. The
met hod .of claiml1 for the treatnent o ‘ﬁea trauma. 3. The nethod of claim
1 for the treatnent of traumatic brain injury. 4. The method of claim1l1 for

the treatnment of denentia pugilistica.
WHAT IS CLAIMED IS:

5 1. A method for the treatment of head trauma, traumatic brain injury,
and/or dementia pugilistica which comprises administering to a mammal in need
thereof a therapeutically effective amount of (2R)-2-[[(4-chlorophenyl)sulfonylJ[[2-
fluoro-4-(1,2,4-oxadiazol-3-yl)phenylmethyl Jamino]-5,5,5-trifluoropentanamide.

10 2. The method of claim 1 for the treatment of head trauma.
3. The method of claim 1 for the treatment of traumatic brain injﬁry. |
4, The method of claim 1 for the freatment of dementia pugilistica.
15
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