THERAPEUTI C | SOXAZOLE COVPOUNDS BACKGROUND .OF THE | NVENTI ON [ 0001] Monoam ne
oxi dase (MAOQ, EC 1.4.3.4) is a flavin-dependent netabolic enzyne

responsi bwe 20¢/029é82 oxi dati ve deam nati on of both endog®eFUsS208M74368 gi C
neurotransmtters and xenobiotic am nes. There are two reported isofonns of
MAO, MAO-A and MAO B, which arise fromtw independent genes (Bach, et.
al., Proc. Natl. Acad. Sci., 1988, 85, 4934-4938). Both forns of MAO are
distributed in a variety of tissues in varying anmounts throughout the body;
in the human brain, MAOB is present to a greater extent then MAO A (Saur a,
et. alL, Neuroscience, 1996, 70, 755-774). [0002] MAO-A has greater
selectivity for serotonl n and adrenalin while MAO- B is selective for

tyram ne and phenet hyl ITHERABEMHICISQOXAZO mPﬂquﬁet abol i ze dopani ne.

St udi es have shown that the level of MAO-B activity in the brain increases
with age (Fow er, etal., ghcREeRGIND'GTHE INPBOTIAN. 1-20). The process of
oxi dati ve deam nation, which produces both peroxi de and al dehydes as
byproducts, h{904&] so Mesmunassocxidised (MAD, HC i hdehsés i ﬁmiinﬂ«db;bandexdanage
in the brai n especially to_dopam per gl neurons, potent | y exacerbating
the neur BYHPOHE JERBENG Iieéwnégbg iphithe Gwidaiva; demsbaion h @éah ANSRESIOEE

Di sease ang ek E%laﬁl%&@ns?m@éx%%ﬂﬁ%cenm‘éﬁé’ afifes MriGe aﬁepR{& ﬁe bigd 140'?<§n1|5 sSofe ' of

MAO-B activity present greater 1n patients wt Imer's ease
whi ch mamAe, MAaked ahd NdlAe) Bnevieds edsec frigmi twor indep@aiieritngeiies Baddl, zhealver
patients (Dostert etal, Biochem Pharmacol., 1989, 38, 555-561; and
Eni | ssonPraGedNags dicedo¥ci L 40888, 498 3939p BotisBurme)of MACs aej figtribuiedae @

i bi 41 et L Ao RS R S ISRLERR Lo AFTTR FURAORLE MIOR 5 1 nese

di seasesprepér sdlapRhiér Bytef tBMEMAON (haardlel aboVes 83 @ncaDI8NT0)gS517M4). he
brain. Furthernore, the relative increase in dopanm ne |levels, due to

i nhi bition of [1003] metMBE-Ashes wesptdrasebectivitiecios ssroterdmmandr edienalisyuhilei on of
pl asti ci oma cognitive fungti i ch _may, hel j ust
Pimede. t MAGTEGS BLEHNE JBF\ et B0 B8 eSS a8 oy S e hai ot 00l braasa

[ 0003] Thﬁl@%@llig doﬁﬁhﬁh?é | SRd MR SHWNhBOMS 1&HRT o NRIN IRt A iflieanrs8sS has
been known for some tine (Bentue-Ferrer, et.al., CNS Drugs, 1996, 6,

217- 236) inciasgs i [age m@/lﬁn LBl Sr Newrat Trcmemt, 11980 méht] b@) dBlpfr pwstsmoiner e
|rrever5|ble| |b|t m ni mal, sel ectivit ver.s MAC- A

Thi . cancBENHOReBRAE. Haieh BofiseaneRaprie by plfhdS S uporatseh bot n
the subsggyeRén ia8dbiatddt WitRfant MRrdald @Y 8k RIalvey dhrﬂggeblnt 8l wagy Bepdchll
effectively netabolize dietary am nes associated with cardi ovascu?'ar events
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Swope, J din Pharnmacy! 878- There is currently a need fo
conpoundwhichamagrle dlsbédjlto ftb¢ iem‘nmdi cogngogninpamenentiredt Atoheiara padientsr eatl ng
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progression of neuronal damage suggests that inhibition of MAO-B will minimize the
degenerative effects of both of these diseases, presumably by preventing the metabolism
of monoamines in the brain. Furthermore, the relative increase in dopamine levels, due to
inhibition of its metabolism, may have effects on downstream regulation of plasticity-
associated cognitive function, which may help repair, not just impede the progression of

these diseases.



[ 0004] The i nvention provides MAG- B inhibiting conpounds that are useful,

for exanple, for enhancing cognitive function in animals (e.g. humans).
Accor di ngv@ 20mhe9e3nvent i on provi des a nmethod for i nhibi PERYSENEOEBSIHore MAO
enzynmes in an animal conprising adm nistering to the animal an effective
MAO i nhi biting amount of a conpound of fornula |I. Enbodi nents Aspects and
Vari ations of the Invention [0005] The present disclosure provides the
foll owi ng enbodi ments, aspects and vari ations: One enbodi ment provides a
conpound of fornula I: (1) or a pharmaceutically acceptable salt or

prodrug est er[opb®r eofrheWkeofisBlective MAMRIB irfhillitot N i@ g gicAldideasdseHagct ed
fromthe group consisting of aryl and (Cl-C6)al kyl, each optionally
subst i t thesd kiowh foneomae timer @eme-Ferrer, et.al., CNS Drugs, 1996, 6, 217-236). Most

early MAO inhibitors for the treatment of depression were irreversible inhibitors with
minimal selectivity for MAO-B versus MAO-A. This can be problematic due to potential
side effects associated with both the subsequent inability of the irreversibly inhibited
enzyme to effectively metabolize dietary amines associated with cardiovascular events
(the “cheese effect”) and the potential for drug-drug interactions with other drugs that are
metabolized by MAO-B. More recent drugs, including selegiline and rasagiline, while
still irreversible inhibitors, have greater selectivity for MAO-B, and have better side-
effect profiles (Chen & Swope, J Clin Pharmacol. 2005 45, 878-94). There is currently
a need for compounds that are useful for enhancing cognitive function and for treating
cognitive deterioration in Parkinson’s Disease and Alzheimer’s Disease, as well as
compounds that can generally improve cognition in normal, diseased, and aging subjects.
Preferably, such agents will have higher potency and/or fewer side-effects than current

therapies.

SUMMARY OF THE INVENTION
[0004] The invention provides MAO-B inhibiting compounds that are useful,
for example, for enhancing cognitive function in animals (e.g. humans). Accordingly, the
invention provides a method for inhibiting one or more MAO enzymes in an animal
comprising administering to the animal an effective MAO inhibiting amount of a

compound of formula L.

Embodiments, Aspects and Variations of the Invention

[0005] The present disclosure provides the following embodiments, aspects

and variations: One embodiment provides a compound of formula I



each Rh is independently selected fromthe group consisting of halo, cyano,
nitro, -C(0)0OH, (Ct-Co6)al kyl, (C3-C8)cycloal kyl, -(CH2)00H, (C1-
C6) al koxwoOhemegd2 C6) al koxy, (Cl -C6)C(0)-, (Cl-C6)0C(ByT/USHG/074353

(C1C6)C(0)0-; Al is N (nitrogen), or CR2; R2 is H (hydrogen),
(C -Co)al kyl, aryl(C-Co6)al kyl, (C2-C6)al kenyl, (C2- C6)al kynyl, or aryl
optionally substituted with one or nore hal o; A2 and A3 are each

i ndependently O (oxygen) or N (nitrogen) with the proviso that when A2 is
0, A3is Nand when A2 is N, A3is O; Bis aryl or heteroaryl, each
optionally substituted with ope or nore R3; Xis -C(=0)-, -C(=S)-,
-C(R4)2-, or each n is independentlyy an integer selected fromO0O, 1, and 2

I
each z is independently an int Q‘e‘lé selected fromO0, 1, and 2; Yis
R4, -N(R4)2, -OR4, -SR4, or -(2(@34%) ach optionally substituted with one
or nore Rd; each R4 is ind&bendént | §(eAYect ed fromthe group

consi sting of hydrogen, -OH, (Ci-Co6)alky), M C2-C6)al kenyl, (C2-C6)al kynyl,
(C1- C6) al kanoyl , C6) al koxycar bonyl, (C3 ) cycl oal kyl ,

-(CH2) 11(C3-C8) cycl oal kyl , hetcroarylgyaryl, aryl (C

- C6) al kyl , het erocycl e, heterocycl e(C -(C%S) al kyl , heterocycle(C - C'")al kanoyl
and NR Rb; or wheror¥ phermadeRddally actaprabievealtRt pgodrugsstartherepf, i onal | y

wherein:

R' is H (hydrogen), or is selected from the group consisting of aryl and
(C,-Cg)alkyl, each optionally substituted with one or more Ry;

each Ry is independently selected from the group consisting of halo,
cyano, nitro, —C(O)OH, (C;-Cgalkyl, (C;-Cg)cycloalkyl, —(CH;),OH, (C;-
Ce)alkoxy, halo(C;-Celalkoxy, (C;-C¢)C(O)—, (C;-C¢)OC(O)—, and (C;-
Ce)C(0)O—;

AlisN (nitrogen), or CR%;

R’ is H (hydrogen), (C,-C¢)alkyl, aryl(C;-Ce)alkyl, (C,-C¢)alkenyl, (C,-
Ce)alkynyl, or aryl optionally substituted with one or more halo;

A% and A® are each independently O (oxygen) or N (nitrogen) with the
proviso that when A%is O, A*is N and when A?is N, A% is O;

B is aryl or heteroaryl, each optionally substituted with one or more R?;

X is —C(=0)—, —-C(=S)-, -C(R*),—, or —~S(0),~;

each n is independently an integer selected from 0, 1, and 2;

each z i1s independently an integer selected from 0, 1, and 2;

Y is RY, -N(R%,, —OR*, —SR?, or —C(R");, each optionally substituted
with one or more Ry;

each R* is independently selected from the group consisting of hydrogen,
—OH, (C;-Cg)alkyl, (Cz-Cg)alkenyl, (C;-Ce)alkynyl, (C;-Cg)alkanoyl, (C;-
Ce)alkoxycarbonyl, (C;-Cs)cycloalkyl, —(CH3),(C;-Cg)cycloalkyl, heteroaryl, aryl,
aryl(C,-Ce)alkyl, heterocycle, heterocycle(C,-Cg)alkyl, heterocycle(C;-
Ce)alkanoyl and NR,Ry; or when Y is —N(R*),, then two R* groups are optionally



taken together with the nitrogen to which they are attached to forma 3-8
menber ed nonocyclic or a 7-12 nenbered bicyclic ring system each

opt i onal Iwoeeype9s2 ng one or nore additional heteroat onPGTASHYSABEBELt ed
fromO (oxygen), S(0)z, and NR, wherein each ring systemis optionally
substituted wth one or nore Rd; each R and Rb is independently
hydrogen or (G -C )alkyl, or R and Rb are optionally taken together with
the nitrogen to which they are attached to forma 3-8 nenbered nonocyclic
or a 7-12 nenbered bicyclic ring system each optionally substituted with

one or nore Gikéi esgdekiel WitlOURS nitrogen teeadictRthdys atenditjpbediant foymsel 38t ed
fromthe group consisting of hydr (C1-Co6) al kyl, aryl, heteroaryl,
(C1- C6) al kyl sifm fffyqi mogegyclig fira G 3|mervlmed bsy%{l%w&:sﬁtﬁn caly pptionally

C(0) -, hydr oxy (§0§1p %;(é{' &leka%}“ogal' lbg:ggr%%it%}ﬁ %ré#]gé ?e{lé)c?é/dc%rgm (gg:owgen)

-C. )aI kyl ©C(0 yI am nocar am nocar

each Rd is irglepgnad@miRy whalten egdtafifg sidtémns o@&@mal@f&MtﬁiedG@DﬂabK&”or
- (CH2) . NRLRg, - C(0) NRLRg, - NROC(0) Rg, ary1C(0)NR, Rg, -C(0)OH, (Ci-
Co6) al kyl, (CIn@®)wycl oal kyl, (Cl -C6)al koxy, hal o(Cl-C6)al koxy, (Cl-

o 0 L S R g e A Wiy BRASRRETE b ap
- NROS(0) zar ylare nb%rﬁﬁl@)t&ﬂ%hl?a%éhé}"%w@( Qo gl to WHRIDINKRERYt 28R ko FB1rrh S
i ndependent |y hydrogen, (Cl- , aryl or heteroaryl; each Rf and

Rg is indeperadért Inyenhi;ﬁdfrd)gmocxcrblc Oroa)bﬂ?kymmbﬁryd bogychetrimgosyistem, each Rf  and
Rg are optionall ak 0 er wth t en to which they are
attached to f%ﬂm\;ﬁé ff%é?“gﬂo%?{dﬁ?fgqf ééﬂﬁkyj%ﬁoui’? menber ed bicyclic ring
system each opti %@ﬁw 1§%H%Bbx§ieﬂﬂy QOIE1EH HBRT Beafiiy &&ﬁa{mg%&fﬁ{mga{,ﬂ gr oups
selected fromO (oxygen , and NR, wherein each ring systemis

optional ly sultstGedalkdd varylh dMeroaryh*Dr (aClRﬁé)alkylsulforgd,ch aRdsulﬁ)nyhdeﬁé.ndent |y
hal o, cyano

“NRKC(O)Ri, 4 @é&;‘@f&%h o é‘%’lc)‘h C?) yd&yé@kf%a g:? CBR%C?! Q‘,)é‘l?yl
(72500 (FagBalon chal piSlogv L koia (G *%Ea@@%f?{c%""x}( NG
1- C6) al kyl , -axRamiiicabChylCH) al kyI - NRk S( 0) zaryl - NRkC( 0) NRCRJ
-NRkG(0)oliti, or - OC(I({)(Z I}ISR 11r|1(gependently halo, cyano, nitro, oxo, RiRgN(C;-Ce)alkyl,
—(CH2)sNRR,, -C(O)NR{R;, “NR.C(O)R,, arylC(O)NR{R,, —C(O)OH, (C;-
Ce)alkyl, (Cs-Cs)cycloalkyl, —(CH,),OH, (C,-Ce)alkoxy, halo(C,-C¢)alkoxy, (C;-
Ce)C(O)—, (Ci-Co)OC(0)—, (C1-Ce)C(0)O—, heterocycle, aryl, heterocycle(C,-
Ce)alkyl, aryl(C,-Ce)alkyl, ~NR.S(0),(C,-C¢)alkyl, —NR,S(0O),aryl,
—NRC(O)NR(R,, -NR.C(O)ORy, or —-OC(O)NR(R,;
each R, is independently hydrogen, (C,-C¢)alkyl, aryl or heteroaryl;
each Ry and Ry is independently hydrogen, (C,-Cs)alkyl, aryl or heteroaryl,
or Ry and R, are optionally taken together with the nitrogen to which they are
attached to form a 3-8 membered monocyclic or a 7-12 membered bicyclic ring
system, each optionally comprising one or more additional heteroatom groups
selected from O (oxygen), S(O),, and NR, wherein each ring system is optionally
substituted with one or more Rg;
each Ry is independently halo, cyano, nitro, oxo, RiRjN(C;-Cs)alkyl,
—(CH2)uNRiR;, —C(O)NR;R;, —NRC(O)R;, arylC(O)NR;R;, —C(O)OH, (C;-
Ce)alkyl, (C3-Cg)cycloalkyl, —(CH,),OH, (C,-Ce)alkoxy, halo(C,-Ce¢)alkoxy, (C,-

-4-



each Rk is independently hydrogen, (C -C6)alkyl, aryl or heteroaryl; each
ft; and R is independently hydrogen, (Cl-C6)alkyl, aryl or heteroaryl;
each R3 1wWOo(2@m/2843al kyl , -Nit; R, -C(0)NRLR , or aryl (CPCTA)Sa008pr43sand t he
dashed line represents an optional double bond wherein the ring conprising
Al, A2, and A3 is heteroaromatic; with the proviso that the conpound
of formula | is not selected fromthe group consisting of: O NO- N

Ce)C(O)—, (Ci1-C6)OC(0)—, (Ci-C6)C(O)O—, heterocycle, aryl, heterocycle(C,-
Ce)alkyl, aryl(C,-Cg)alkyl, —NRS(0)(C-Cg)alkyl, —NRyS(O),aryl,
—NRC(O)NR;R;, -NRC(O)OR,;, or -OC(O)NR;R;;

each Ry is independently hydrogen, (C,-Cg¢)alkyl, aryl or heteroaryl;

each R; and R; is independently hydrogen, (C-Cs)alkyl, aryl or heteroaryl;

each R? is (C)-Cg)alkyl, “NR;R;, “C(O)NR;R;, or aryl(C,-Cg)alkyl; and

the dashed line represents an optional double bond wherein the ring
comprising Al, Az, and A is heteroaromatic;

with the proviso that the compound of formula I is not selected from the

group consisting of:

; )
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O- NandO-N WD 2009/ 029632PCT/ US2008/ 074353 100061Anot her enbodi nent
i ncl udes a conpound having the fornula: RL or a pharmaceutically

accept abl®0280%028G32pr odr ug est er t hereof, wher ei n PCHAIS2BI0OEISES ar e
defined according to the definitions for the conmpound of fornulal. Another
enbodi ment i ncludes the conmpound of forrmula I, wherein each R3 can be

i ndependently (C -C6)al kyl, or aryl (G -C6)al kyl. Anot her enbodi nent

i ncl udes the compound of formnula!, wherein each Rh can be hal o, cyano,
nitro, -OH, or (C -C6)alkyl. In sone enbodi nents Rh can be fl uor.
100071Anot her enbodi ment i ncl udesyg conpound ha R he forwuba: R1

F
O HMO
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ON X or a pharmaceutically acceptable salt or prodrug ester thereof,
wherein the variables are defined according to the definitions for the
conpound WD 2berazoé3d 1. 100081Anot her enbodi nent i ncl ude®CTHS2008M036hd of
formula | with the proviso that when Bis a 5-nenbered ring and Y is
-N(R4)2, then le is not a 7- azabicyclo[2.2. 1Theptane or

1-azabicycl o[ 2. 2. 2] oct ane, each optionally substituted with (C -C6)al kyl .
Anot her enbodi ment includes the conpound of formula | with the proviso that
when B is a 5-nenbered ring, then R3 is not -C(0)NRLRi . [0009] Anot her

embodi ment i nEIOUEES  tAiRtieR RPBUBIN O ifcRided b ompvbridhadvigy tRE @tra:t hat when B
I s thiophene and not substituted with R3, Xis -C(-0)-, Yis - N(R4)2, and
one R4 is H then the other RR'is not -OH, and when B is thiophene
and not substituted with R3, a is -C(-0)-, then Y is not -OH or

-0(C -C6)al kyl. WO 20091029632 CT;LEE-;OOB/ 074353 100101Anot her enbodi nent

I ncl udes the conpound of f or miNg VA TTY

or a pharmaceutically acceptable salt or prodrug ester thereof,

wherein the variables are defined according to the definitions for the
compound of formula I. Another embodiment includes the compound of formula
I, wherein each R® can be independently (C,;-C¢)alkyl, or aryl(C;-C¢)alkyl.
Another embodiment includes the compound of formula I, wherein each Ry can
be halo, cyano, nitro, —OH, or (C;-C¢)alkyl. In some embodiments R} can be
fluoro.

[0007] Another embodiment includes a compound having the formula:
R1
-
O, A

or a pharmaceutically acceptable salt or prodrug ester thereof,
wherein the variables are defined according to the definitions for the

compound of formula 1.

[0008] Another embodiment includes the compound of formula I with the
proviso that when B is a 5-membered ring and Y is -N(R%),, then R* is not a 7-
azabicyclo[2.2.1]heptane or 1-azabicyclo[2.2.2]octane, each optionally substituted with
(Cy-Cg)alkyl. Another embodiment includes the compound of formula I with the proviso
that when B is a 5-membered ring, then R’ is not —C(O)NRiR;.

[0009] Another embodiment includes the compound of formula I with the
proviso that when B is thiophene and not substituted with R’ X is —-C(=0)-, Y is —
N(R4)2, and one R* is H, then the other R*is not —OH; and

when B is thiophene and not substituted with R®, and X is —C(=0)—, then
Y is not —OH, or —O(C,-Cy)alkyl.



formula la: (la) or a pharmaceutically acceptable salt or prodrug ester

t hereof, wherein: Z2, and Z3 are each independently 0 (oxygen),
N (nitrog®&m2009®2063l fur), or CR5 0 (oxygen), N (nitrogeRCI/US2¢089I74353), or
CR5 with the proviso that at |east one of ZI, Z2, and Z3 is not CR5;

each R5 is independently H (hydrogen), (C -C6)alkyl, -C(0)NRLRz, or

aryl (G -C6) al kyl ; each RI' and Rz is independently hydrogen,
(C-cC6)al kyl, aryl or heteroaryl, or 141 and Rz are optionally taken
together with the nitrogen to which they are attached to forma 3-8
menber ed nonocyclic or a 7-12 nenbered bicyclic ring system each

optional 'y compidpsi Nk ¥mbBiiBeRdichidesahe REEHOHEA M YHAMRAST 3Bl BEt ed
fromO (oxygen), S(0)z, and NR, wherein each ring systemis optionally

subst i t ufoedulailah one or nore Rg; each Rq is independently hal o, hydroxy,
cyano, nitro, oxo, COOCH, R1IR1IN( C1- C6) al kyl , -(CH2)6NRal,
-NRKC(0)Ri, arylC(0)NRLIR, -C(@®OH, (Cl-C6)alkyl, (C3-Cg)cycloalkyl,

- (CH2) 60H, (C Co)al koxy, hal o( Ch-CR) al koxy, (Cl-C6)c(0)-, (Cl-C6)0C(0)-,

(C1-C6)C(0)0-, heterocycle, aryk, heterogycl e(Cl-C6)al kyl, aryl
(C-Co)alkyl, -NR S(0)z(ClCo)a '3") > g}é ylaryl, -NRKC(O)NRI R,

-NRkC(0) 012i, or -0C(0)NRLR A” eath Kris independently selected from
t he group consisting of hydrogen, Z'==

(G -C6)al kyl,aryl, heteroaryl, (C] -C6)al kyl sy}+¥nyl , aryl sul fonyl, (CI-

(Ta)

or a pharmaceutically acceptable salt or prodrug ester thereof,

wherein:

Z' , 7% and Z* are each independently O (oxygen), N (nitrogen), S
(sulfur), or CR® O (oxygen), N (nitrogen), S (sulfur), or CR’ with the proviso that
at least one of Z', Z?*, and Z? is not CR>;

each R® is independently H (hydrogen), (C,;-C¢)alkyl, —NR{R,,
—C(O)NR{R,, or aryl(C;-Cg)alkyl;

each Ry and Ry is independently hydrogen, (Cy-Ce)alkyl, aryl or heteroaryl,
or Ry and Ry are optionally taken together with the nitrogen to which they are
attached to form a 3-8 membered monocyclic or a 7-12 membered bicyclic ring
system, each optionally comprising one or more additional heteroatom groups
selected from O (oxygen), S(O),, and NR, wherein each ring system is optionally
substituted with one or more Rg;

each Ry is independently halo, hydroxy, cyano, nitro, oxo, COOH,
—NRR;, RiR;N(C,-C¢)alkyl, —(CH:).NR;R;, —C(O)NR;R;, —NRxC(O)R;,
arylC(O)NR;R;, —C(O)OH, (C;-C¢)alkyl, (C3-Cg)cycloalkyl, —(CH;),OH, (C;-
Ce)alkoxy, halo(C;-Cg)alkoxy, (C;-C¢)C(O)—, (C-C)OC(0)—, (C;-C6)C(0)O-,
heterocycle, aryl, heterocycle(C;-Ce)alkyl, aryl(C;-Ce)alkyl, —NR.S(O),(C;-
Ce)alkyl, -NRS(O),aryl, ~-NRC(O)NR;R;, -NR(C(O)OR,;, or —-OC(O)NR;R;;



C6) al kyl C(0) -, ary1C(0) -, hydroxy(G - C6) al kyl , al koxy(C 3 -C6) al kyl,

het erocycl e, (Cl - C6) al kyl OC(0) -, (Cl -C6)al kyl am nocar bonyl , and

aryl am no¥arbeygpe32each n i s i ndependently an integer s&C&diSeesir4nd 0, 1,
and 2; each z is independently an integer selected fromO0O, |, and 2; each
Rk is independently hydrogen, (C -C6)alkyl, aryl or heteroaryl; each R and
123 is independently hydrogen, (CI -C6)al kyl, aryl or heteroaryl; 111, A1,
A2, A3, X and Y are defined according to the definitions for the conpound

of formula 1; and ~ the dashed line represents an optional double bond

wherein the ring CQUPR.SsMedndesdy saeaeiaohﬁthhegr@gpedr@rmhg@fh%rdrog@f,re

enbodi nents Z1 can be 0 (oxygen), N (nitrogen) or (sulfur). I'n sone

enbodi ment s AZi1<aalkd, 0 ardxy geatgroamnd, ( n[@xrﬁgélrk)’lsslf@@{!,l f wrylsultnyCR5(Cikn
Ce)alkylC(O)—, arylC(O)—, hydroxy(C,-Ce)alkyl, alkoxy(C;-Cg)alkyl,
heterocycle, (C1-Ce)alkylOC(O)—, (C,-Cg)alkylaminocarbonyl, and
arylaminocarbonyl;

each n is independently an integer selected from 0, 1, and 2;

each z is independently an integer selected from 0, 1, and 2;

each Ry is independently hydrogen, (C,-Cg)alkyl, aryl or heteroaryl;

each R; and R; is independently hydrogen, (C;-Ce)alkyl, aryl or heteroaryl;

R', A", A%, A’, X and Y are defined according to the definitions for the
compound of formula I; and

the dashed line represents an optional double bond wherein the ring
comprising Z', 7% and Z? is heteroaromatic.

In some embodiments Z' can be O (oxygen), N (nitrogen) or S (sulfur). In
some embodiments Z? can be O (oxygen), N (nitrogen) S (sulfur), or CR®. In
some embodiments Z* can be O (oxygen), N (nitrogen) S (sulfur), or CR>.

[0011] Another embodiment includes a compound of formula Ia with the
proviso that when Z'is O (oxygen), N (nitrogen) or S (sulfur) and Y is —N(R4)2, then R*
is not a 7-azabicyclo[2.2.]1]heptane or 1-azabicyclo[2.2.2]octane, each optionally
substituted with (C;-Cg)alkyl. Another embodiment includes a compound of formula Ia
with the proviso that when Z' is S (sulfur), then Z? is not CR® where R® is —C(O)NRiR;.

[0012] Another embodiment includes a compound of formula Ia, wherein A
is S (sulfur). Another embodiment includes a compound of formula Ia, wherein X is —
C(=0). Another embodiment includes the compound of formula Ia, wherein each Ry, can
be halo, cyano, nitro, —OH, or (C;-Cs)alkyl. In some embodiments Ry, can be fluoro.

[0013] Another embodiment includes the compound of formula Ia with the
proviso that when Z' is S (sulfur) and Z* and Z* are both CR® where each R® is H
(hydrogen), X is —C(=0)-, Y is -N(R*),, and one R* is H, then the other R* is not —OH;
and when Z' is S (sulfur) and Z* and Z* are both CR® where each R® is H, and X is —



sone enbodi nents Z3 can be 0 (oxygen), N (nitrogen) S (sulfur), or CR5.
100111 Anot her enbodi nent includes a conpound of formula la with the

provi so twet200¢iene3Zl is 0 (oxygen), N (nitrogen) or S (PUTFUNYOSAFBSY | s
-N(R4)2, then R4 is not a 7-azabicycl o[ 2. 2. 1] heptane or

1- azabi cycl o[ 2. 2. 2] oct ane, each optionally substituted with (Cl-C6)al kyl .
Anot her enbodi nent i ncludes a conpound of formula la with the proviso that
when Z1 is S (sulfur), then Z3 is not CR5 where R5 is -C(O)NRi | li.

100121 Anot her enbodi nent includes a conpound of formula la, wherein Z1 is
S (sul f uE =0 ANohdrelY Bnboldi—@HntorH@dGn-iéSalhylcoMmﬂnd enfboﬁbnasmliaclhdes theer ei n X
is - C=0. Anot her enbodi ”ﬁ i ncl udes the cgonpound of fornulasla, wherein
each Rh EURPHBWARA] @m%%/éw ﬁ]i“’E PIoViso thpt vgien () is Scéel)ﬂ&rrmd Z| hsantvhere

enbodi negs I 3 r. des the
corrpoundﬁo? ﬁ@hﬁg‘%g 'Ba W|th t ‘Fés\/rrgg‘g%ﬁ;a{lémﬁg% s %k{%’ﬂcft?urr’? lla%nd Z2
and Z3 ang -0H;han@RBhenEY ie Se(a@llﬁ.erEnd £’ H CRY 9hagdR)is H ahs X i©-€0FO), Yhens

-N(R4)2, and one 144 is H, then the other R4 is not -OH, and when Z' is S
(sul f ur) Yai#dngt2-@Hd OZ&Cé(Fe Cbbﬁlkvlmanmbér embadiment Bn¢lydes thgneprpquad -of

C(=0) - henYls %ﬁm s I ngl udes
t he corrpou %a ?’Vltﬂ aPr?VISO }{aﬁ hﬁg S\a/$ E%If“ﬁﬁfm%\/?‘eﬁs 'Whge?gufs r) and
Z2 is CRmydhRes), Roisi-© ékbﬁhy&dr 032, #nd 8ne R TODL; therY tHeSoth&(iI¥k Znot 2lgi;0ne R4
is H, then the ofher R4 1s no and when Z1'is S (sulfur) and zZ is CR5
wher e R5andswhen Ang S><(su]a°ur9@(leE is, CRﬁwﬂnem Rsisbtand 8Hs -61(=OP, @ien(6 jsartdty .

Anot her odi t des the conpound of fornmula la with the proviso

t hat vvheﬁrﬁ; 5&21 ?Qg]ﬁ(f'ﬁr) and Z3 is CR5 where R5 is H (hydrogen), X is
-C(=0)-, Y isjgo )gﬁnd?}'i@ e%%d%n't?ncﬁxde& m:‘erbo%uﬁé B?forﬁﬂldﬁi W%ren@' and
when Z1 is Slésul ur) and Z3 is CR5 where R5 is H, Is -C(=0)-, then Y
i's not -isOMY(RO). 106&he Empadiknehts, 1N(114ilﬁrmpdmhn)émbndnairbn;mbstnuﬂedld\eﬂl dnige
conmpound of formJIa la, wherein Y is -N(R4)2. In sonme enbodi nents, -N(R4)2
is pi perPrdi“ﬁSFI optionally substituted with one or nore Rd. [00151Anot her

enbodi ment i ngloygps AR afkANk 1S  LOLPYLRF ha¥ing the formula:

R1
oy
A
A \\\A:{) = \23
z1~/<
X/Y

[0016] or a pharmaceutically acceptable salt or prodrug ester thereof,
[0017] wherein the variables are defined according to the definitions for the
compound of formula Ia.
[0018] Another embodiment includes a compound having the formula:
R1

>’:A1 R5

o\ S y R5

§ /

S
X—Y
or a pharmaceutically acceptable salt or prodrug ester thereof,

wherein the variables are defined according to the definitions for the compound of

formula Ia.
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[ 0016] or a pharmaceutically acceptable salt or prodrug ester thereof,
[ 0017] wherein the vari ables are defined according to the definitions for
t he conpowoeoef/0206x2nul a | a. [ 0018] Anot her enbodi nent i nACTAERIW/GHIPpound
having the forrmula: R1L X- Y or a pharmaceutically acceptable salt or
prodrug ester thereof, wherein the variables are defined according to the
definitions for the conpound of fornula la. WO
20091029632PCT1US20081074353 [ 0019] Anot her enbodi nent i ncludes a conpound
havi ng the fornul a:

[0019] Another embodiment includes a compound having the formula:

R1
Al RS
N>/~\
o 7 / R®
S
X—Y

or a pharmaceutically acceptable salt or prodrug ester thereof,
wherein the variables are defined according to the definitions for the compound of
formula Ia.

[0020] Another embodiment includes the compound of formula I having the

formula Ila:
R1
Al
9 72
A \A3,) \: \}123
7
XY
(IIa)

or a pharmaceutically acceptable salt or prodrug ester thereof,

wherein:

R'is H (hydrogen), or is selected from the group consisting of aryl and
(C1-Ce)alkyl, each optionally substituted with one or more Ry;

each Ry is independently selected from the group consisting of halo,
cyano, nitro, —C(O)OH, (C,-C¢)alkyl, (C;-Cg)cycloalkyl, —(CH,),OH, (C;-
Ce)alkoxy, halo(C;-Ce)alkoxy, (C;-Ce)C(O)—, (C;-C¢)OC(O)—, and (C;-
Ce)C(O)0—;

AlisN (nitrogen), or CR%;

R’ is H (hydrogen), (C;-Ce)alkyl, aryl(C,-CQ)alkyl, (Cy-Cg)alkenyl, (C»-

Ce)alkynyl, or aryl optionally substituted with one or more halo;

-11-



X-y or a pharmaceutically acceptable salt or prodrug ester thereof, wherein
the variables are defined according to the definitions for the conpound of
formul a I'WO 0@0®20¢3anot her enbodi nent i ncl udes the conpo®ed/WR0GBOT4AIB a |
having the formula Ha: (Ha) or a pharmaceutically acceptable salt or
prodrug ester thereof, wherein: Rl is H (hydrogen), or is selected
fromthe group consisting of aryl and (C, -C6)al kyl, each optionally
substituted with one or nore Rh;

A’ and A® are each independently O (oxygen) or N (nitrogen) with the
proviso that when Alis O, A®is N and when A% is N, Alis O;

Z', 72, and Z* are each independently O (oxygen), N (nitrogen), S (sulfur),
or CR® with the proviso that at least one of Z' 7%, and 72 is not CR®;

each R® is independently H (hydrogen), (C,-Ce)alkyl, —NRiR;,
—~C(O)NRyR;, or aryl(C;-Ce)alkyl;

X is -C(=0)—, —C(=S)-, —C(R*),—, or —=S(0),~;

each n is independently an integer selected from 0, 1, and 2;

each z is independently an integer selected from 0, 1, and 2;

Y is -N(R*), optionally substituted with one or more Ry;

each R? is independently selected from the group consisting of hydrogen,
—OH, (C;-Cg)alkyl, (C,-Cg)alkenyl, (C,-Ce)alkynyl, (C;-C¢)alkanoyl, (C;-
Ce)alkoxycarbonyl, (Cs;-Csg)cycloalkyl, —(CH,),(C3-Cs)cycloalkyl, heteroaryl, aryl,
aryl(C,-Cg)alkyl, heterocycle, heterocycle(C;-Cg)alkyl, heterocycle(C;-
Ce)alkanoyl and NR,Ry; or two R* groups are optionally taken together with the
nitrogen to which they are attached to form a 3-8 membered monocyclic or a 7-12
membered bicyclic ring system, each optionally comprising one or more
additional heteroatom groups selected from O (oxygen), S(O),, and NR, wherein
each ring system is optionally substituted with one or more Ry;

each R, and R}, is independently hydrogen or (C,;-C¢)alkyl, or R, and Ry
are optionally taken together with the nitrogen to which they are attached to form
a 3-8 membered monocyclic or a 7-12 membered bicyclic ring system, each
optionally substituted with one or more C;-C galkyl groups;

each R, is independently selected from the group consisting of hydrogen,
(Ci-Cg)alkyl, aryl, heteroaryl, (C;-C¢)alkylsulfonyl, arylsulfonyl, (C,-

Ce)alkylC(O)—, arylC(O)-, hydroxy(C;-Ce)alkyl,  alkoxy(C,;-C¢)alkyl,
heterocycle, (Cy-Ce)alkylOC(O)—, (C-Cg)alkylaminocarbonyl, and
arylaminocarbonyl;

each Ry is independently halo, cyano, nitro, oxo, R{RN(C;-Cs)alkyl,
—(CH2)aNR{R;, “C(O)NR{R,, ~NR.C(O)R,, arylC(O)NR{R,, —C(O)OH, (C;-

-12-



each Rh is independently selected fromthe group consisting of halo, cyano,
nitro, -C(0)0OH, (Cl-Co6)alkyl, (C3-C8)cycloal kyI, -(CH2)"OH, (O ) al koxy,
hal o( C - ®8p abde®29632 ( C - CG)C(O) (Cl-0C6)0C(0)-, and (C RCT/U830CE/074353 Al is
N (nitrogen), or CRZ; R2 |s H (hydrogen) (C1- Co) al kyl,

aryl (G -C6)al kyl, (C2-C6)al kenyl, (C2- C6)al kynyl, or aryl optionally
substituted with one or nore hal o; A2 and A3 are each i ndependently
0 (oxygen) or N (nitrogen) with the proviso that when A2 is 0, A3 is N and
when A2 is N, A3 is O Z1l, Z2, and Z3 are each independently O

(oxygen), N (O},)hl’k?E%@ Cg)%yélﬁélléggl’—ICngOﬁRﬁcl\ﬂC Fgalkbiayz‘ AT, KR)dlky, @@,-I east

one of Z1, IS not each R5 is independently H

(hydrogen), (CCEB)al (GitCe)ONEA)—, -(Ch ) MIRO -, dreteapspicleC, arﬂe)}@tqm}qycleﬁcn S
from®, 1. andV8%bach i%-CanEienaent SRR IR & orubSFoBIE. 10 o
and 2; Yis -N(Iﬁezl@(b)mfkgnqm C\C(@Mbﬁ;’ Iof ub@qo\mmkggne or nore Rd;
each R, is independently hydrogen, (C,-C¢)alkyl, aryl or heteroaryl;
each Rr and Ry is independently hydrogen, (Ci-Cs)alkyl, aryl or heteroaryl,
or Ry and R, are optionally taken together with the nitrogen to which they are
attached to form a 3-8 membered monocyclic or a 7-12 membered bicyclic ring
system, each optionally comprising one or more additional heteroatom groups
selected from O (oxygen), S(O),, and NR, wherein each ring system is optionally
substituted with one or more Rg;
each R, is independently halo, cyano, nitro, oxo, RiR;N(C;-Ce)alkyl,
—(CH2).NRiR;, —C(O)NRiR;, —~NR(C(O)R;, arylC(O)NR;R;, —C(O)OH, (C;-
Ce)alkyl, (C3-Cg)cycloalkyl, —(CH;),OH, (C;-Cs)alkoxy, halo(C;-Cg)alkoxy, (C;-
Co)C(O)—, (Ci-Co)OC(O)—, (Cy-C6)C(O)O—, heterocycle, aryl, heterocycle(C;-
Ce)alkyl, aryl(Cy-Cg)alkyl, —NRS(0),(Cy-Ce)alkyl, ~NRgS(O),aryl,
—NRC(O)NRiR;, “NR\C(O)OR;, or —-OC(O)NRiR;;
each Ry is independently hydrogen, (C;-C¢)alkyl, aryl or heteroaryl;
each R; and R; is independently hydrogen, (C,-Ce)alkyl, aryl or heteroaryl;
and
the dashed line represents an optional double bond wherein the ring
comprising A', A%, and A® is heteroaromatic and the ring comprising 2, 77 and
73 is heteroaromatic;
with the proviso that the compound of formula IIa is not selected from the

group consisting of:

13-



each R4 is independently selected fromthe group consisting of hydrogen,
-OH, (Cl-06)al kyl, (C2-C6)alkenyl, (C2-C6)alkynyl, (Cl-C6)al kanoyl, (Cr

C6) al koxyweanrthmrmde32 (C3- C38) cycl oal kyl, - (CH2) " ( C3- C8) cycPOEUSN08/0Sb%Er oar yl
aryl, aryl (Cl-C6)al kyl, heterocycle, heterocycle(Cl-C6)alkyl,

het er ocycl e( Cl C6) al kanoyl and NRaRb; or two R4 groups are optionally taken
together with the nitrogen to which they are attached to forma 3-8
menber ed nonocyclic or a 7-12 menbered bicyclic ring system each
optionally conprising one or nore additional heteroatom groups sel ected

fromO (oxygen), S(0)z, and NR wherein each ring systemis o ally
substituted with one or nore H  each Ra and Ls independgnt|y
hydrogen or (C, - C6) disky# NeoHar e ©Opt i onal | f\ake gether with
the nitrogen to which theylare attached to form a)3-8s ered nonocyclic
or a 7-12 nenbered bicyclic ring system .each doptiNonally substituted with
one or nore Cl-C ()al kyl groups; each R is independently selected

fromthe group consisting of hydrogen, (C, -C6)alkyl,aryl, heteroaryl, (C,
- 36) al kyl sul fonyl , aryl sul fonyl, (C - C6)al kyl C(0) -, ary1C( OA- , hydroxy(C

- C6) al kyl , al koxy(C -C6) aljkwl , H N

het er ocycl e, ( Cl - C6) al J&h O 0) (T kyl anf ngcartghytf, an

aryl am nocar bonyl ; "I eafh Ry is dependeot-Ny hal o, @yahoN nitro, oxo,
Ral gN(Cl - 08) al kyl , - (TH)"NRfRg,® - C{O)NR'Rg, - NR C(0)Rg, arylC(0)NRLRg,
-C(0)0OH, (Cl- ©6)alkyl, (C3-C8)cycloal kyl, -(CH2).0H, (G -0C6)alkoxy,

hal o(C t-C6) al koxy, (C 1- ©C6)C(0)-, (C1-C6)0C(0)-, (C1-C6)C(0)O-,

het erocycl e, aryl, heterocycle(C al kyl \ ar =(C6) al kyl ,

-NReS(0) z(Cl1- C6) al kyl, -NS(0)aryl ¢ -NR 1Rg, ReC(0) 0121, or

-0C(0) NR1Rg; each Re is indepgaadentdny hydrogen, -C6) al kyl, aryl or

het er oaryl ; each 121 and Rg is independently hydrogen, (Cl -C6)alkyl,

aryl or heteroaryl, or Rf and Rg are optionally taken together with the
ni trogen to w02l t héysaneembodinked Z'aah be O @xPed)Meé (higpgsh) ooB@aifir).c or a
7-12 menpered bicyclic ri,ng system each optionally conprisigg one or nore

I
addi t i onl SOt EPRAIBIRgZoL98 BseP dexrgnt r%mlgée%&y%éﬁ}fsﬂ)s@o%, dMEORR e
wherein acluihbRg ZYSLERTS BRIIANAN hiddiRe) i< WusklnWick eRNe 1RTa T RA:

embodiment, Z' can be S (sulfur), Z? can be CR® and Z* can be CR’.

[0022] Another embodiment includes the compound of formula IIa with the
proviso that when Z' is O (oxygen), N (nitrogen) or S (sulfur), then R* is not a 7-
azabicyclo[2.2.1]heptane or 1-azabicyclo[2.2.2]octane, each optionally substituted with
(Ci-Ce)alkyl. Another embodiment includes the compound of formula Ila with the
proviso that, Z? is not CR® where R’ is —C(O)NRjR;. Another embodiment includes the
compound of formula Ila with the proviso that when Z' is S (sulfur) and Z? and Z* are
both CR® where each R’ is H, X is —C(=0)-, Y is —N(R%),, and one R* is H, then the
other R* is not —OH; and when Z' is S (sulfur) and Z* and Z* are both CR® where each
R’ is H, and X is —C(=0)-, then Y is not —OH, or —O(C;-Ce)alkyl. Another embodiment
includes the compound of formula Ila wherein —N(R*), is piperidinyl optionally
substituted with one or more R4. Another embodiment includes the compound of
formula Ila, wherein each Ry can be halo, cyano, nitro, “OH, or (C,-Cg)alkyl. In some

embodiments Ry, can be fluoro.
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each Rgq is independently halo, cyano, nitro, oxo, ThR N(Cl -C6)al kyl,
-C(0)NRLIR1, -NRKC(O)Ri, arylC(0)NRLR, -C(0)OH, (C Co)al kyl,

(C3-0) cycwoaneiz9632( CH2) . OH, (Cl-C6) al koxy, hal o( Cl - C6) RCRABPY080CBS3
(C1-C6)0C(0)-, (C-0CB)C(0)0-, heterocycle, aryl, heterocycle(C, - C6)alkyl,
aryl (Cl-C6)al kyl, -NReS(0)7(C -C6)al kyl, -NRkS(0),,aryl, -NRKC(O)NRi Ili,
-NRkC(0)011li, or -0C(0)NRLR1l; each Rk is independently hydrogen, (C

-C6)al kyl, aryl or heteroaryl; each RL and R is independently hydrogen,
(C -C6)al kyl, aryl or heteroaryl; and t he dashed line represents an
optional doubjoe2Bpnd Argtieziembbligndnt 1@luedesnPeodpsghdAHavingZhe fchul3 i S

het eroaromatic and the ring conprising Zi, Z2, and Z3 is heteroaronmati c;
with the proviso that the conpaiynd of fornmula Ha is not selected fromthe
group consisting of: ==A'

2 3 2
z1\/<
x/Y
[0024] or a pharmaceutically acceptable salt or prodrug ester thereof,
[0025] wherein the variables are defined according to the definitions for the
compound of formula Ila.
[0026] Another embodiment includes a compound having the formula:
R1
>:A1 R5

O~ Z RS

" /

S
X—Y
or a pharmaceutically acceptable salt or prodrug ester thereof,

wherein the variables are defined according to the definitions for the compound of
formula Ila.

[0027] Another embodiment includes a compound having the formula:

R1
A' R®
s \
AN ~ RS
© /
S
X—Y

or a pharmaceutically acceptable salt or prodrug ester thereof,

wherein the variables are defined according to the definitions for the compound of
formula Ila.

[0028] Another embodiment includes the compound of formula Ila selected

from the group consisting of:

-15-



[0021] I n sonme enbodinents Z.' can be O (oxygen), N (nitrogen) or S.
(sulfur). In some enbodi nents Z2 can be 0 (oxygen), N (nitrogen) S

(sul fur),Wor0@rRB63n sonme enbodi ments Z3 can be 0 (oxyg@QY/USRPOBT43pdbgen) S
(sulfur), or CR5. In a typical enbodinent, Z° can be S (sulfur), Z2 can be
CR5 and Z3 can be CR5. 100221Anot her enbodi ment includes the conmpound of
formula ha with the proviso that when Z' is 0 (oxygen), N (nitrogen) or S
(sulfur), then R4 is not a 7- azabicycl o[ 2. 2. 1] heptane or

1- azabi cycl o[ 2. 2. 2] oct ane, each optionally substituted with (Cl -C6)al kyl.
Anot her embodi ment incl ydes the conpound ofy for a Ha with the proviso
that, Z3 is not CR5swhene RY i % )N Rl Anagt hgr egbvdl ment includes the
corrpound of formul AN Gt Twhes is”S (sulfur) and Z2
and Z3 are both CR5 whej-eN eac is HF X®sN-C(=0)Q Y is -N(R4)2, and one
R4 is H then the other R4 is not -CH and when Z1 is S (sulfur) and Z2 and

Z3 are both CR5 where each is H, andX|s- =0)-, then Y is not -OH, or
-0(Cl-C6) al kyl . Andt her/ di\ento | nchude c npdbmd of formula Ha
wherein -N(R4)2 is pipérilli n@ opti 6hal su st Wth one or nore Rd.

Anot her enbodi ment i nclQidks t he Qormpound aj-N or rrul acha, wherein each Rh can

be hal o, cyano, nitro, -OH, or (CI-CG Jal kyl. In sone enbodi nents Rh can be
fluoro. WD 2009/ 029632RCT/ 08/ 074353 1 023 ot her enbodi ment i ncl udes
a conpound havi ng the f 1 o;\," N )
\
FNO F }\ro

MQ MO
) /s FH Y&mg

F N
F N F A
I s P s
F oO- fe} F O—N O
F 7\ ! 7\ O
NVA F N
F 7 S 7 S
F N F N O
F 7\ N 7\
AN N N
NI AT L
F N-O e O- )
AT 2o
F K
N
Fr— F—C ) N
-~N o) F O-N o
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--Y 100241or a pharmaceutically acceptable salt or prodrug ester thereof,
100251wherein the vari ables are defined according to the definitions for
t he conpaOQIef02p@2nul a Ha. 100261Anot her enbodi nent i n®CliAS2008/0¢8pound
having the formula. X-V or a pharmaceutically acceptable salt or prodrug
ester thereof, wherein the variables are defined according to the
definitions for the conpound of fornula Ha. 100271Anot her enbodi nent

i ncl udes a conpound having the forrmula: Rl

F C T s F O s
o-N O : O°N O :
0-H
F
; QLT [T
E T e N Fooe ot N
F O-N 0] , F O-N 0 ,
R /
N
F 7 J S Q R J / \ @ H
F -N 0 N::] F ) S
, F O-N o) ,
F / N\ N R [\
F 7 ] s 7] -H F 4 ] s N //I H
F O°N 0 , O-N 0 H |
‘ L sy
andl N N’H F7—< T s N N
F  oN 0 H ., F ON L
X
. L), Iy
F— T s YN T N NN
"N o) | , FON o) ,
H [ H |
R [\ R S
F T s Y Y F (T s [
F  oN 0 N F ON O N
‘ M F M)
/N -
@) 0, F O /J\O,
R a Q, K /1 O
E 7 s N N-H E / N UN H
F ON O 00 F ON O 050
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X-V or a pharmaceutically acceptable salt or prodrug ester thereof, wherein
the variables are defined according to the definitions for the conpound of
formul a PAO 20002%BAnot her enbodi nent i ncl udes the conpo@fd/USROBHT4I5? a Ha
selected fromthe group consisting of:

F ON 0 , FON o -
R [ oy N
T LA (D
F () () \\cyrH, F ()’hd () H ,
k aUS s
Fo—< T s Fo— T s
O-N 0 . F -N 0 ,
\
H
= / F /)
F @ S N F 7 S
O- 0O F O-N o)
=N
F / \ F / Q\‘
Fo— I s Fo— I s
-N -N 0 O\H

m
]

pd
®
)

AN

g

pd
=

Fo—¢ S F T s
- 0 N 0
H
F 7\ N N F 7\ N
F 7T s H F 7T s N/\(\)
F -N 0 O-N
F B F [ ) @

F— s "\‘;/\\N Fo— I s ;

O-N 0] =~ N O NN
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H H

WO 2009/029632

MQW ]
(RN

o)

M
S
F

7 /
O-N 0

PCT/US2008/074353

- - 0
F A\ .
F 7 s N\/\\ F 7 s N\/\\
F O-N 0 F O-N 0
F AN
_ F 4 N (\N
o-N O Ny F oon %5 AN
b .
F A HF— I s i
7 N N F O-N 0 o
F -N 0O
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or a pharmaceutically acceptable salt or prodrug ester thereof

100291Anot her enbodi nent includes the conpound of formula | having the
formul a 1'WO20Q/@2beB2 or a pharmaceutical ly accept abl e salPCTArS2¢18834338 est er
t her eof , wherein:

S -
F ON 0 N o
F
F F Q/
F 7 /S\ O\ ] Z [ ] N
B} s
F N 0O NCF o—r{l o)
¥
@LF
F F_F
F y / \ Q‘“{ F y / N\ N
F / 5 FFoF / S
o— o) o— o)
- AU O N,
F 7T s “ F /_’/\| S d
-N O N F O o) uNy
H
F /N K F 7 N N o
F>—C I s N\O F>— I s
- 0] O H/N\H
H
F 7\ l
F U N -N
F N o | F 0] o)
.a“OH H
F F /\ '
oy A AN QO” F 7 s N
F 4 / S F O-N o)
—N o)
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Rl is H (hydrogen), or is selected fromthe group consisting of aryl and
(C-Co6)al kyl, each optionally substituted with one or nore Rh; each
Rh i s i nowpeneennped) sel ected fromthe group consisting ®CTHSRMS/OG48aM0,
nitro, -C(0)OH, (C-0C6)alkyl, (C3- C8)cyc|oa|ky|, -(CH2).0H, (G Co)al koxy,
hal o( C 1- C6) al koxy, (CI-C6)C(O) (C-0C6)0C(0)-, and (C - C6)C(0)0O-; Al is

N (nitrogen), or CRZ; R2 |s H (hydr ogen), (CI-CG)aIkyI,
aryl (Cl - C6) al kyl, (CZ Co6) al kenyl , (C2- CG) al kynyl, or aryl optionally
substituted with one or nore hal o; A2 and A3 are each independently 0

(oxygen) or N (nltrogen) wthzﬁ}prow so that when A2 0, A3 is N and

when A2 is N, A3F| S and Z3 agre dependently is O
(oxygen), N (n| 0g sul Jo) h {/hé othat at | east
one of ZI, Z2, anhd 3/|s g0t é IS (/ I t1sdge ) S (sul fur), or

CR5; Z3 is 0, N (nifPrbgen), 50(sulfur) or Oeach R5is
i ndependently H (hydrogen), (Cl-0C6)al kyl, C(O) NRilli, or aryl (C-Co)al kyl;
each le is independently sel ect -PBm t he group consi stl hydr ogen,
(C2- CG)a kynyl, (s @oyl (Ci1-
Y

-OH, (Ci1-Co)al kyFF ( ke
C6) al koxycar pgny I "OH &K;HZ het er oar yl,

aryl,

0—N o O—N 0
B A O‘\\O\H
R R
Fo— I s Fy—C o sy o
F O-N O F O-N O
R /\ CCO\H 7\ 3
F 7T s N o™ F 7T s N N~
-~ 0O ’ O-N
H H
oY, - on O
SN e NS BN A N N
O-N O-N O
H
R B R B Q‘
F 7 S N u-N< F 22 s N I}l/
F O-N 9 . F ON o) H
R B Q R [}
. 2 NS F N s
F ON ol w F ON O oy
R 7\
Fo—" I s
F o-N o o.
and H

or a pharmaceutically acceptable salt or prodrug ester thereof.
[0029] Another embodiment includes the compound of formula I having the

formula Id:
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aryl (G -Co6)al kyl, heterocycl e, heterocycl e(Cl - C6) al kyl , heterocycl e(C -

C6) al kanoyl and NRaRb, each optionally substituted with one or nore Rd;
each Ra awd2009/2%32 ndependent|ly hydrogen or (Cl -C6)al kpCT/UsR00RE74dHd Rh ar e
optionally taken together with the nitrogen to which they are attached to
forma 3-8 nenbered nonocyclic or a 7-12 nenbered bicyclic ring system
each optionally substituted with one or nore Cl-C gal kyl groups; each
Rd is independently halo, cyano, nitro, oxo, RLRgN(Cl -C6)al kyl, '
-(CH2),,NRIRg, -C(0)NRfRg, -NR6C(0)Rg, arylC(0)NRIRg, -C(0)OH, (C Co6)alkyl,
(C3-C8)cycl oal kyl, -(CH2)a0OHR' (Cl-C6)al koxy, hal o(C -C6) al koxy, C6)C(0) -
(C1-Ce)0C(O0) -, (CI-CG)C(O)O- etierocycle, aryl,

het er ocycl e( G C6) al kyl , aryl (¢ -Gp)al k%L -NReS(0)"(C

- C6) al kyl, -NR, S(0), aryl - NR,“&(.Q) MR C(0)ORf, or -0C(0)NRag; each n
i's |ndependently an i nteger selAsct ed fro 0, 1, and 2; each z is

i ndependently an integer selected fr 1, and 2; each Re is

i ndependent|y hydrogen, (Cl-C6)alkyl, ar Rhet eroaryl ; each 121
and Rg is independently hydrogen, (G -C6)al kyl, aryl or heteroaryl, or 121
and Rg are optionally taken together wit® the nitrogen to which they are
attached to forma 3-8 nenbered m)norcqgtﬁllc or a 7-12 nenbered bicyclic ring
system each optionally conprising o nore additi onal heteroatom groups
sel ected from 0 (osgsalmaceufidatly a@éei)tzm?@smrp%dhgag& thérRef, systemi s
optionally substituted with one or nore R4, each 114 is independently
hal o, cyano, nitrovhgge; RAN(C, - C6)al kyl, -(CH2)"NRLIRj, -C(0)NRORI1,

-NRKC(O) R}, arle()N ) OH | C6) al ky, cl oal kyl ,
NGO aryLOR) Mo 9) O (0 B o5 GRUSEEE SRbS8sp )
(C1-C6) C(0) 0'%Céf@ﬁ?ﬁl’qflcé’a“ch%Etléﬁa)ﬂly,sui?ﬁft&%@w&'&nég %}@kEy aryl (Q Co) al kyI
-NReS(0), (C1-Co) al k aryl, -NRk NRgC(0)ORi , or
-0C(0) NR1LR1; each eRIcthh |mdm1wmt®ntlyyse}v¢t¢do@em the Ggro@p ) @hkiyting af yhalogr
heteroaryl; cyano, nitro, —C(O)OH, (C;-Celalkyl, (C;-Cs)cycloalkyl, —(CH,),OH, (C;-
Ce)alkoxy, halo(C;-Cg)alkoxy, (C;-Ce)C(O)—, (C;-C¢)OC(O)-, and (C;-
Ce)C(0)O—;
AlisN (nitrogen), or CRZ;
R? is H (hydrogen), (C;-Ce)alkyl, aryl(C;-Ce)alkyl, (C2-Ce)alkenyl, (C,-

Ce)alkynyl, or aryl optionally substituted with one or more halo;

A? and A’ are each independently O (oxygen) or N (nitrogen) with the
proviso that when A%is O, A*is N and when A?is N, A’ is O;

7!, 7% and Z® are each independently is O (oxygen), N (nitrogen), S
(sulfur), or CR® with the proviso that at least one of 7' 72, and Z? is not CR®;

7% is O, N (nitrogen), S (sulfur), or CR>;

Z? is O, N (nitrogen), S (sulfur), or CR>;

each R® is independently H (hydrogen), (C,-Ce)alkyl, —NRR;,
—C(O)NRR;, or aryl(C;-Cs)alkyl;

each R? is independently selected from the group consisting of hydrogen,
—OH, (C;-Cgalkyl, (Cs-Ce)alkenyl, (C,-Cq)alkynyl, (C;-Ce)alkanoyl, (C;-
Ce)alkoxycarbonyl, (C3-Cg)cycloalkyl, —(CH,),(C3-Csg)cycloalkyl, heteroaryl, aryl,

-22-



each R and R is independently hydrogen, (C -C6)alkyl, aryl or heteroaryl;
and the dashed |ine represents an optional double bond wherein the
ring conpwiosa00eg28d32 A2, and A3 is heteroaromatic and t h®CATUGOWBAMHSB si ng
Z1l, 72, and Z3 is heteroaromatic. [0030]1n sone enbodi nents Z1 can be O
(oxygen), N (nitrogen) or S (sulfur). In sone enbodinents Z2 can be O
(oxygen), N (nitrogen) S (sulfur), or CR5. In sone enbodinents Z3 can be 0
(oxygen), N (nitrogen) S (sulfur), or CR5. In a typical enbodinent, Z1 can
be S (sulfur), Z2 can be CR5 and Z3 can be CR5. Anot her enbodi nent includes

R e A i e o i Ay G S e
enmbodi ment i n€katkesoyd and Mk Radeaah vpiignalljsubstituted withRhe or more Ry;

each R, and Ry, is independently hydrogen or (C;-C¢)alkyl, or R, and R,,
are optionally taken together with the nitrogen to which they are attached to form
a 3-8 membered monocyclic or a 7-12 membered bicyclic ring system, each
optionally substituted with one or more C,-C ¢alkyl groups;

each Rg is independently halo, cyano, nitro, oxo, RfRgN(C;-Cs)alkyl,
—(CH2)uNR(R,y, —C(O)NRR,, -NR.C(O)R,, arylC(O)NRR,, —C(O)OH, (C;-
Ce)alkyl, (Cs-Cg)cycloalkyl, —(CH;),OH, (C;-Cg)alkoxy, halo(C,-C¢)alkoxy, (C;-
Ce)C(O)—, (C1-Co)OC(0)—, (C-C6)C(O)O—, heterocycle, aryl, heterocycle(C,-
Ce)alkyl, aryl(C,-Cg)alkyl, —NR,S(0),(C-Cg)alkyl, —NR,S(O),aryl,
—NRC(O)NRyR;, ~NR.C(O)ORy, or ~OC(O)NR(Rg;

each n is independently an integer selected from 0, 1, and 2;

each z is independently an integer selected from 0, 1, and 2;

each R, is independently hydrogen, (C;-Cq)alkyl, aryl or heteroaryl;

each Ry and R, is independently hydrogen, (C;-Cg)alkyl, aryl or heteroaryl,
or Ry and R, are optionally taken together with the nitrogen to which they are
attached to form a 3-8 membered monocyclic or a 7-12 membered bicyclic ring
system, each optionally comprising one or more additional heteroatom groups
selected from O (oxygen), S(O),, and NR, wherein each ring system is optionally
substituted with one or more Rg;

each R4 is independently halo, cyano, nitro, oxo, RiR;N(C;-Cg)alkyl,
—(CH2)aNRiR;, —C(O)NRiR;, —NRC(O)R;, arylC(O)NR;R;, —C(O)OH, (C;-
Ce)alkyl, (Cs-Cs)cycloalkyl, —(CH;),OH, (C,-Cs)alkoxy, halo(C;-Cs)alkoxy, (C;-
Ce)C(O)—, (C1-Co)OC(0)—, (Ci-C6)C(0)O—, heterocycle, aryl, heterocycle(Ci-
Ce)alkyl, aryl(C;-Cg)alkyl, —NReS(0),(Cy-Cg)alkyl, —NRkS(O),aryl,
—NRC(O)NR;R;, -NR\C(O)OR;, or -OC(O)NRR;;

each Ry is independently hydrogen, (C,-Cg)alkyl, aryl or heteroaryl;

each R; and R; is independently hydrogen, (C;-Cs)alkyl, aryl or heteroaryl;

and
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X--Y 100321or a pharmaceutically acceptable salt or prodrug ester thereof,
[ 0033] wherein the vari ables are defined according to the definitions for

t he conpoweRIef2p@2nul a | a. [ 0034] Anot her enbodi nent i n®CHASR008/0¢43apound
having the formula. RL NN C(R4)3 0 or a pharnaceutically acceptable salt or
prodrug ester thereof, wherein the variables are defined according to the
definitions for the conpound of fornula Id.

the dashed line represents an optional double bond wherein the ring
comprising A', A%, and A? is heteroaromatic and the ring comprising Z', 7% and
Z? is heteroaromatic.
[0030] In some embodiments Z' can be O (oxygen), N (nitrogen) or S (sulfur).
In some embodiments Z* can be O (oxygen), N (nitrogen) S (sulfur), or CR®. In some
embodiments Z* can be O (oxygen), N (nitrogen) S (sulfur), or CR’. Ina typical
embodiment, Z' can be S (sulfur), Z* can be CR® and Z’ can be CR®. Another
embodiment includes the compound of formula Id, wherein each Ry can be halo, cyano,
nitro, —OH, or (C,-Cg)alkyl. In some embodiments Ry, can be fluoro.

[0031] Another embodiment includes a compound having the formula:

[0032] or a pharmaceutically acceptable salt or prodrug ester thereof,
[0033] wherein the variables are defined according to the definitions for the
compound of formula Ia.
[0034] Another embodiment includes a compound having the formula:
R?

>: ,0\1 R5

SN N/ 7 RS
/

S

C(RY3
O
or a pharmaceutically acceptable salt or prodrug ester thereof,

wherein the variables are defined according to the definitions for the compound of

formula 1d.
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WO 2009/ 029632PCl VUS2008/ 074353 100351Anot her enbodi nent incl udes a
conpound haying the fornula: NN O -0(R4)3 0 or a pharnaceutically

accept abl wo2a0%4/020632pr odr ug est er thereof, wherein the v&CTAN2008/034383 defi ned
according to the definitions for the conmpound of fornula Id. 100361Anot her
enbodi nent includes the conmpound of fornmula | having the fornula |e:

[0035] Another embodiment includes a compound having the formula:

R‘I

>’: ,A\1 RS

N
\O/ 7 / RS
S

C(R%)3
O
or a pharmaceutically acceptable salt or prodrug ester thereof,

wherein the variables are defined according to the definitions for the compound of
formula Id.

[0036] Another embodiment includes the compound of formula I having the

formula Ie:
R1
>F:A1
A2I\ ,\‘) Z%\\ Z3
X

\ ) Y
Z\\Z"" X~
(Te)

or a pharmaceutically acceptable salt or prodrug ester thereof,

wherein:

R' is H (hydrogen), or is selected from the group consisting of (C;-
Ce)alkyl and aryl, each optionally substituted with one or more Ry;

each Ry is independently selected from the group consisting of halo,
cyano, nitro, —C(O)OH, (C;-Cg)alkyl, (C;-Cs)cycloalkyl, —(CH;),OH, (C;-
Ce)alkoxy, halo(C;-Ce)alkoxy, (C;-Ce¢)C(O)—, (C;-C¢)OC(O)—, and (C;-
Ce)C(0)O—;

A'is N (nitrogen), or CR%;

R? is H (hydrogen), (C;-Cg)alkyl, aryl(C,-Cg)alkyl, (C,-Cg)alkenyl, (Ca-
Ce)alkynyl, or aryl optionally substituted with one or more halo;

A? and A® are each independently O (oxygen) or N (nitrogen) with the
proviso that when Alis O, A’ is N and when A% is N, Alis O;
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Al 2 3 H (le) or a pharmaceutically acceptable salt or prodrug ester

t hereof, wherein: Rl is H (hydrogen), or is selected fromthe group
consi sti Nyoapoy2pa3e) al kyl and aryl, each optionally sub®PCI{Uiseesd/ oM3sh one or
nore Rh; each Rh is independently selected fromthe group consisting
of hal o, cyano, nitro, -C(0)0OH, (Cl-0C6)alkyl, (C3-C8)cycloalkyl, -(CH2)"OH,
(1 hal o( Cl - C6) al koxy, (Cl-C6)C(0)-, (C-C6)0C(0)-, and (C1-

C6)C(0)0-; Al is N (nitrogen), or CRZ;

Z' is N (nitrogen), or CR®;

Z%is N (nitrogen), or CR:

Z? is N (nitrogen), or CR%;

Z'isN (nitrogen), or CR>;

each R’ is independently H, (C;-C¢)alkyl, -NR;R;, —“C(O)NR;R;, or
aryl(C,-Cg)alkyl;

X is —C(=0)-, ~C(=S)-, —C(R*),—, or —S(0),~;

each n is independently an integer selected from 0, 1, and 2;

each z is independently an integer selected from 0, 1, and 2;

Y is R*, -N(R?),, -OR*, —=SR*, or —C(R%), each optionally substituted
with one or more Ry;

each R? is independently selected from the group consisting of hydrogen,
—OH, (C;-Cq)alkyl, (C;-Ce)alkenyl, (C;-Ce)alkynyl, (C;-C¢)alkanoyl, (C,-
Ce)alkoxycarbonyl, (C;-Cg)cycloalkyl, —(CH;),(C3-Cg)cycloalkyl, heteroaryl, aryl,
aryl(C;-Ce)alkyl, heterocycle, heterocycle(C,-Cg)alkyl, heterocycle(C,-
Ce)alkanoyl and NR,Ry,; or when Y is —N(R4)2, then two R* groups are optionally
taken together with the nitrogen to which they are attached to form a 3-8
membered monocyclic or a 7-12 membered bicyclic ring system, each optionally
comprising one or more additional heteroatom groups selected from O (oxygen),
S(O),, and NR, wherein each ring system is optionally substituted with one or
more Rg;

each R, and R;, is independently hydrogen or (C;-C¢)alkyl, or R, and Ry,
are optionally taken together with the nitrogen to which they are attached to form
a 3-8 membered monocyclic or a 7-12 membered bicyclic ring system, each
optionally substituted with one or more C,-C galkyl groups;

each R, is independently selected from the group consisting of hydrogen,
(Ci-Cg)alkyl, aryl, heteroaryl, (C;-C¢)alkylsulfonyl, arylsulfonyl, (C;-

Ce)alkylC(O)—, arylC(O)—, hydroxy(C;-C¢)alkyl,  alkoxy(C;-Ce)alkyl,
heterocycle, (C-Cg)alkylOC(O)—, (C,-Cg)alkylaminocarbonyl, and
arylaminocarbonyl;
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R2 is H (hydrogen), (Cl-C6)alkyl, aryl(Cl-C6)alkyl, (C2-C6)al kenyl, (C2-
C6) al kynyl, or aryl optionally substituted with one or nore hal o;
and A3 arwoeaem2peddependently O (oxygen) or N (nitrogenPCRUSROOSHEIHI ovi SO
that when A2 is O, A3 is Nand when A2 is N, A3is 0; Z1 is N (nitrogen),
or CR5; Z2 is N (nitrogen), or CR5; Z3 is N (nitrogen), or CR5; Z4 is N
(nitrogen), or CR3; each le is independently 1-1, (CI -C6)al kyl,-C(0)NRLR5,
or aryl(C -C6)alkyl; Xis -C(=0)-, -C(=S)-, -C(R4)2-, or each nis
i ndependently an integer selected fromO, 1, and 2;

each Ry is independently halo, cyano, nitro, oxo, RiRgN(C;-Cg)alkyl,

—(CH2)aNR{Rg, —C(O)NRfRg;, —NRC(O)R,, arylC(O)NR{R,, —C(O)OH, (C;-
Ce)alkyl, (C5-Cg)cycloalkyl, —(CH;),OH, (C;-Cg)alkoxy, halo(C;-C¢)alkoxy, (C;-
Ce)C(0)—, (C1-Ce)OC(0)—, (C1-C6)C(O)O—, heterocycle, aryl, heterocycle(C,-
Ce)alkyl, aryl(C,-Cg)alkyl, ~NRS(0),(C,-C¢)alkyl, —NR.S(O),aryl,
—NR.C(O)NR¢R,, -NR.C(O)ORy, or —OC(O)NR{Ry;

each R, is independently hydrogen, (C,-Ce)alkyl, aryl or heteroaryl;

each Ry and R, is independently hydrogen, (C;-Ce)alkyl, aryl or heteroaryl,
or Ry and R, are optionally taken together with the nitrogen to which they are
attached to form a 3-8 membered monocyclic or a 7-12 membered bicyclic ring
system, each optionally comprising one or more additional heteroatom groups
selected from O (oxygen), S(O),, and NR, wherein each ring system is optionally
substituted with one or more Rg;

each R4 is independently halo, cyano, nitro, oxo, R;RjN(C;-C¢)alkyl,
—(CH2)aNRiR;, —C(O)NR;R;, —NR(C(O)R;, arylC(O)NRiR;, —C(O)OH, (C;-
Ce)alkyl, (Cs5-Cg)cycloalkyl, =(CH;),OH, (C;-Cg¢)alkoxy, halo(C,-Cs)alkoxy, (C,-
Ce)C(0)—, (C1-C6)OC(0)—, (C1-C6)C(0O)O—, heterocycle, aryl, heterocycle(C,-
Ce)alkyl, aryl(C;-Cg)alkyl, —NR.S(0),(C,-Cg)alkyl, —NRS(O),aryl,
—NRkC(O)NRiR;, ~NRC(O)OR;, or —OC(O)NR;R;;

each Ry is independently hydrogen, (C,-C¢)alkyl, aryl or heteroaryl,;

each R; and R; 1s independently hydrogen, (C;-Ce)alkyl, aryl or heteroaryl;
and

the dashed line represents an optional double bond wherein the ring
comprising Al, Az, and A® is heteroaromatic and the ring comprising Z, Zz, 7
and Z* is aromatic or heteroaromatic

with the proviso that the compound of Formula Ie is not selected from the

group consisting of:

27-



each z is independently an integer selected fromO0, 1, and 2; Y is R4,
-N(R4) 2,-SR4, or -C(R4)3, each optionally substituted with one or nore Rd;
each R4 19¥O20pé3863dent |y sel ected fromthe group consi sPCH{/Sad08ky45dgen,
-OH, (C -C6)al kyl, (C2-Co6)al kenyl, (C2-C6)alkYllYl, (G -C6)alkanoyl,

(Cl Co6) al koxycar bonyl, (C3-Cs)cycloal kyl, -(CH2)"(C3-C8)cycl oal kyl,
heteroaryl, aryl, aryl (Cl-C6)al kyl, heterocycle, heterocycle(Cl -C6)al kyl,
het erocycl e(C - C6)al kanoyl and NRaRb; or when Y is -N(R4)2, then two R4
groups are optionally taken together with the nitrogen to which they are
attached to forma 3-8 nenbered nonochidjic or a 7-12 menbered bigyclic ring

system each optiongl Iy "conpri si ng e or nore addi roups
seIectedfromO(ox ), S(0)gn—dnd GR a wherein [ nj-emi s
optionally substituted w tH ong or nore Rd; : IS

i ndependent |y hydrogen o - %) al kyl, or Ra and R ly taken
together with the ni\trpge 0 which they are attach C

menber ed nonocyclic @MNa 7-12 nenbered bicyclic ringdystem each ’
optionally substituted with one or nore Cl-C6al kyl groups; ea¢dh Re is

i ndependently selected fromthe group consisting of hydrogen, N\
(C-Co)al kyl, aryl, heteroaryl, (Cly&6) al kyl sul fonyl , aryl syl fonyl, (Ml - N
Co6) al kyl C(0) -, ary1CLO)shydr oxy(C ) al kyl , al koxy (€™ £6) al kyl , ﬁ
het erocycl e, (Cl - C6) &l kyl OC( 0) -4((CL- C6) al kyl ami nocar I, and

aryl am nocar bonyl ; ehJ S /I ndepgendent |y hal o,
Rf RgN( C1- C6) al kyl ,

A trqg, oxo,

HN CFs HN/Q

Cl O« =0
O LA O

) NMe, L l\/l ‘\ﬂNH

e}

’ ¥

NH,
FsC F4C
7 y O 7 y O

O—N O—-N
NH, NH,
Br.
a y 0 Z ) O
O—N , O-N and



(CH2)"NRfRg, -C(O)NRfRg, -NReC(0)Rg, arylC(O)NR1lllg, -C(0)OH, (C, -

C6) al kyl, (C3-C8)cycl alkyl, -(CH2)"OH, (Cl-C6)al koxy, hal o(C -C6)al koxy,
(C, - C6)wp®ney/020632- C6) 0C(0)-, (Cl-C6)C(0)0-, heterocyclP€T/1E2¢18/074353

het er ocycl e(C, -

C6) al kyl , aryl (C1-C6) al kyl , - NReS(0) z( C1- C6) al kyl , -NR, S(0) laryl,

NReC(O)NRI Rg, -NR, C(0)ORf, or -OC(O)NRflig; each Re is independently

hydr ogen, (Cl-C6)al kyl, aryl or heteroaryl; each Rf and Rg is

i ndependently hydrogen, (Cl-C6)alkyl, aryl or heteroaryl, or Rf and Rg are
optional Iy taken together with the nitrogen to which they are attached to
forma 3-8 nenbered nonocyclic or a 7-12 nenbered bicyclic ring system
each opti onal [0932bnprAmsithey ekodimentoineluderdihei Qﬂmouhétérfoanvdmlgr\@hqs@n

| ected, { 5 t
opt | onal 7y Lt PELEeabierst BhERT  fppBerimbodiment BEber i Sil aloent 1y
hal 0, cyapRuldie WRere@XP cafRAR @J R ) qﬁ{ﬂﬁﬂller enibieih ekt NR@des thd SNSRIl of
- NRk C( 0) R, arylC(0)N14, 12i 0 H (Cil- 062 al kyl, (C3- )cycl oal kyl ,

-(CH2) " dd;nn(utﬁllecﬁhcablhol&z hZ? ar(th ﬁﬁ;:za:hk’fm)@R fuict YG@)a(b(eG)N(R L CIABh C( 0)
(C1-Co) ;}O- het e E ter cycl éal Ky.

aryl (Cl- %lwpt mcfkﬁﬁéﬁfcﬁ’ mte flv N%%@(royacgs ucanmaéeoaym 12i,
- NRkC( 0) . CEQIMNIL 1 ently hydrogen, (C

- C6) al kyﬁl%%érg >or (ﬁetéggh% ﬁ%bgggﬁ%gﬁl%n‘ I'S ?ng)egendently hydr ogen,
(C1- C6) al kyl , [@38] orArkmlh@reﬁﬂabylimemmiludesacombalrdia}&h&@theﬁﬁmuﬁpr esents an
opti onal doubl e bond wherein the ring conprising Al, A2, and A3 is

het eroaromatic and the ring nprising Z1, Z2, Z3 and Z4 is aronatic or
het er oaromati c with the X1 so at tpe conpound of Fornmula le is
not selected fromthe group c (I : R

RS
or a pharmaceutically acceptable salt or prodrug ester thereof,

wherein the variables are defined according to the definitions for the compound of
formula Ie.
[0039] Another embodiment includes the compound of formula le selected

from the group consisting of

F. F F F F F
F F F
0. - 0. -
ON/ N N
O 2 O bl o 2
F F F F F F
F F F
0. -~ 0. - 0. -
N N | N |
OH N. N
o~ o~
O 0] 0



WD 2009/ 029632PCT/ US2008/ 074353 O-NO-N WD 2009/ 029632PCT/ US2008/ 074353
[ 0037] Anot her enbodi nent includes the conpound of formula |le wherein Z1,

Z2, Z.3 awe 22d/ass2each be CR5. Anot her enbodi nent i ncl ®gFIRHMB/EHIPound of
formula | e wherein Y can be -N(R4)2. Anot her enbodi nent includes the
conpound of forrmula |le wherein Z1, Z2, Z3 and Z4 can each be CR5 and Y can
be -N(R4) 2. Anot her enbodi nent includes the conpound of forrmula |l e, wherein
each Rh can be halo, cyano, nitro, -OH, or (G -C6)alkyl. In sone

enbodi mrents Rh can be fluoro. [0038] Anot her errbodi ment includes a conpound
havi ng the For nul a:

= O~ ~
F F F
F F F
0. - 0. ~ 0. -
N N N
N
O b O M and O M

or a pharmaceutically acceptable salt or prodrug ester thereof.
[0040] Another embodiment includes a compound having the formula:
R1

5
1 R
>—::A R5

O
N
N Y
X~
R5
R5
or a pharmaceutically acceptable salt or prodrug ester thereof,

wherein the variables are defined according to the definitions for the compound of

formula Ie. In some embodiments, Y can be —N(R4)2 and X can be -C(=0)-. In

some embodiments, R! can be CF; and A! can be CR%

[0041] Another embodiment includes the compound of formula Ie, wherein
7 7%, 77 and Z* can each be CR®, Y can be —N(R4)2, and X can be —-C(=0)-. Another
embodiment includes the compound of formula Ie, wherein Y can be ~C(R*); and X can
be -C(=0)-. Another embodiment includes the compound of formula Ie wherein Y can

be —C(R%)s, X can be —C(=O)- and Z, 72, Z* and Z* can each be CR.
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Rl R5 or a pharmaceutically acceptable salt or prodrug ester thereof,
wherein the variables are defined according to the definitions for the
conpound WD 2berazoé3d | e. [ 0039] Anot her enbodi ment i ncl ud@ETIUSR0WBOABSBINd of
formula | e selected fromthe group consisting of , and or a
pharmaceutically acceptable salt or prodrug ester thereof 100401Anot her
enbodi nent includes a conpound having the fornul a:

[0042] Another embodiment includes a compound having the formula:
CF3 RZ
RS
RS

C(R%;3

5 O
or a pharmaceutically acceptable salt (Trprodrug ester thereof,

wherein the variables are defined according to the definitions for the compound of

formula le.

[0043] One embodiment of the invention provides a pharmaceutical
composition comprising:

a) the compound of any of the embodiments and examples disclosed herein; and

b) a pharmaceutically acceptable carrier.

[0044] The present embodiments provide for a method of preparing a
pharmaceutically acceptable salt of the compound of any of the embodiments and
examples disclosed herein, comprising:

a) deprotecting a corresponding compound that comprises one or more protecting

groups to provide the compound; and

b) forming a pharmaceutically acceptable salt from the compound.

[0045] The present embodiments provide for a method of inhibiting one or
more monoamine oxidase (MAO) enzymes in an animal comprising administering to the
animal an effective amount of a compound of any of the embodiments and examples
disclosed herein. In some embodiments, the animal is a healthy animal. In some
embodiments, the animal is an aged animal.

[0046] The present embodiments provide for a method for improving
cognitive function in an animal in need of such treatment comprising administering to the
animal an effective amount of a compound of any of the embodiments and examples
disclosed herein. In some embodiments, the animal can be a healthy animal. In some

embodiments, the animal can be an aged animal.
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Rl R5 or a pharmaceutically acceptable salt or prodrug ester thereof,
wherein the variables are defined according to the definitions for the
conmpound O 2peynd32 ft. I n sonme enbodi nents, Y can be - RCRAS2008M@+3%3 can be
-C(=0)-. In sone enbodi nents, |le can be CF3 and Al can be CR2.

[ 0041] Anot her enbodi nent includes the conpound of fornula le, wherein Z3,
Z2, Z3 and Z4 can each be CR5, Y can be -N(R4)2, and X can be -C(=0)-.
Anot her enbodi ment includes the conpound of formula | e, wherein Y can be
-C(R4)3 and X can be -C( 0) . Anot her enbodi nent includes the conmpound of

fornula le \/\hcgmvp reSent Cnitblifnents i€ f0:Ca YRbtho@Ner Z3sivamg #3 and Z4
can each be WO 2009/ 029632PCT/ 1JS2008/ 074353 [ 0042] Anot her enbodlnent

i ncl udesCREBopatlvumdinhanyammppat tnendedrafisheh trRBment, comprising administering to the

animal an effective amount of a compound of compound of any of the embodiments and
examples disclosed herein.

[0048] The present embodiments provide for a method for treating age-
associated memory impairment, mild cognitive impairment, Alzheimer’s disease or
Parkinson’s disease in an animal in need of such treatment comprising administering to
the animal an effective amount of a compound of any of the embodiments and examples
disclosed herein. In some embodiments, the animal can have a psychiatric disorder. In
some embodiments, the psychiatric disorder can be a psychotic disorder, a neurological
disorder, or a neurotic disorder. In some embodiments, the psychotic disorder can be
schizophrenia. In some embodiments, the animal can have a disorder of the central
nervous system. In some embodiments, the animal can have head trauma, brain trauma or
cerebrovascular disease. In some embodiments, the cerebrovascular disease can be
vascular dementia. In some embodiments, the animal can have attention deficit disorder.
In some embodiments, the animal has an affective disorder the cerebrovascular disease is
vascular dementia the mild cognitive impairment is associated with depression.

[0049] The present embodiments provide for a method for treating a
psychiatric disorder in an animal comprising administering to an animal in need thereof
an effective amount of of a compound of any of the embodiments and examples disclosed
herein. In some embodiments, the psychiatric disorder can be a disorder of the central
nervous system. In some embodiments, the disorder of the central nervous system can be
age-associated memory impairment, mild cognitive impairment, Alzheimer’s disease or
Parkinson’s disease. In some embodiments, the psychiatric disorder can be associated
with head trauma, brain trauma or cerebrovascular disease. In some embodiments, the
psychiatric disorder can be attention deficit disorder. In some embodiments, the
psychiatric disorder can be an affective disorder. In some embodiments, the
cerebrovascular disease can be vascular dementia. In some embodiments, the psychiatric

disorder can be depression.
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or a pharmaceutically acceptable salt or prodrug ester thereof, wherein the
vari abl es are defined according to the definitions for the conpound of
formul a I'\¥0 2p@I2H3ne enbodi nent of the invention provi @ET/ER2¢8Q7498Eeut i cal
conposition conprising: a) the conpound of any of the enbodi nents and
exanpl es di scl osed herein; and b) a pharmaceutically acceptable carrier.
100441The present enbodi nents provide for a nethod of preparing a
pharmaceutically acceptable salt of the conpound of any of the enbodi nents
and exanpl es di scl osed herein, conprising: a) deprotecting a corresponding

conpound that [0eSOPr | S8 RELRNOEMBRIiM s ProGlE Rt HLXURSa E&nﬁd&\ﬂ'cﬁean he
conpound; and b) form ng a pharmaceutically acceptable salt from

conpoundeonfg@ad] Pheamy esferthe eabbadimentss apd oekataplEpr disclosedh derend, wnhablting
one or pharmaceutically acceptable salt or prodrug ester thereof, for the manufacture of a
medicament useful for improving cognitive function in an animal.

[0051] The present embodiments provide for a use of a compound of any of
the embodiments and examples disclosed herein, or a pharmaceutically acceptable salt or
prodrug ester thereof, for the manufacture of a medicament useful for inhibiting MAO
receptors in an animal.

[0052] The present embodiments provide for a use of a compound of any of
the embodiments and examples disclosed herein, or a pharmaceutically acceptable salt or
prodrug ester thereof, for the manufacture of a medicament useful for activating the
CREB pathway in an animal.

[0053] The present embodiments provide for a use of a compound of any of
the embodiments and examples disclosed herein, or a pharmaceutically acceptable salt or

prodrug ester thereof, for the manufacture of a medicament useful for treating a

psychiatric disorder in an animal.

DETAILED DESCRIPTION OF THE INVENTION
Definitions

[0054] As used herein, common organic abbreviations are defined as follows:

[0055] Ac Acetyl

[0056] aq. Aqueous

[0057] Bu n-Butyl

[0058] cat. Catalytic

[0059] CDI 1,1°-carbonyldiimidazole

[0060] °C Temperature in degrees Centigrade

[0061] Dowtherm® eutectic mixture of diphenyl ether and biphenyl
[0062] DBN 1,5-Diazabicyclo[4.3.0]non-5-ene

[0063] DBU 1,8-Diazabicyclo[5.4.0]undec-7-ene

[0064] DIEA Diisopropylethylamine

-33-



nor e nonoam ne oxi dase (MAO enzynes in an animal conprising adm nistering
to the animal an effective anmount of a conpound of any of the enbodi nents
and exanpWvex0e/2843dsed herein. I n sone enbodi nents, theP&miUBAN08/034383 heal t hy
animal. In sonme enbodi nents, the aninmal is an aged ani nal. [0046] The
present enbodi nents provide for a nethod for inproving cognitive function
in an animal in need of such treatnent conprising admnistering to the

ani mal an effective anount of a conpound of any of the enbodinents and
exanpl es di scl osed herein. In sone enbodi nents, the aninmal can be a healthy
animal. In s 6sInbohMRBNt s, the PimdRYladetdmide an aged aninmal. WO
20091029632PCT/ US2008/ 074353 [0047] The present enbodi nents provide for a
met hod for acl0P¢@t i ngPMhe CREB palNiNidyimethydfiormaridgl i n need of such
treatnment, co [.sin inisteri to t ani mal an effective amount of a
compound of c@ﬂ% undggaggky of th@%@ﬁﬁﬂﬁﬂﬁgHgé and exanpl es di scl osed
herein. [0048jabg present enbodi negips provide for a method for treating
age- associated nenory inpairnment, mld cognitive inpairnment, Al zheinmer's
di sease or PdiRéIson'gs di sease i n"Geam(sni nal in need of such treatnent
conprising adm npistering to the ani an effective anount of a conpound of
any of the ent88frents and exanpl%%gﬁkgeﬁbsed herein. In some enbodi nents,
the animal c ve chi at ri cyg} - ' ts, the
psychiatric 3?g2$der?g2%ybe a psj%ﬁ%?%@gﬁﬁgg%ggﬁ,q%“ﬁﬁ%?%k I cal disorder,
or a neuroti clodv3or défr.orlisopgone elgomdpytents, the psychotic di sorder can be
schi zophrenia. I n sone enbodi nents, the animal can have a di sorder of the
central nervo@87¥yst &M n sone B REYRYOZRPRY-BAFPECEYRCtHave head
trauma, brai ume,pr cerebrov | ar di sease. In sone enbodi nents, the
cerebrovascuﬂ@pﬁgisegg% can be vgg%ﬁwgr dementia. In sone enbodinents, the
ani mal can hqmg7gttemmkmm defi ci tmdingpsider. I n sone enbodi nents, the ani nal
has an affective disorder the cerebrovascul ar disease is vascul ar denentia
the m|d cognifd7®e i mdairnment is Mélsibter@ ed with depression. 100491

The present e i ment,s. provide for. a. nethod. for, treating a psychiatric

di sorder in éﬁBzﬂina?dﬁ%nprisingZQHWEHWE?%?&Hﬁﬁ?émQWnaninal in need thereof

an effective pgpgnt @pt of a conpopR@pfteany of the embodi ments and exanpl es

di scl osed herein. I n"sone enbodi nents, the psychiatric disorder can be a

di sorder of t[@@7%ent rtal nervous sheimetempanatsre enbodi ments, the di sorder

of the centr rvous, system can_be e-associ ated nenory inpairnment, mld
PP AN

cognitive i nt, A Zhei mer' s! ¥%%r Parkinson's di sease. In sone

enbodi ment s, [ohgPSy§Riat ri ¢ di soeggry, can be associ ated with head trauma
brain trauma or JerebroVascuIar di sease. In sone enbodi nents, the

psychi atric dioés2]jder T¢Bh be att enkirahydesfhraai t di sorder. In sone

enbodi ments, the psychiatric disorder can be an affective disorder. In sone
enbodi ment's, OAlcer 8br ovascul ar Migeli§dslcan be vascul ar dementia. In sone

embodi ment s, [t()H§4]psyC[1ﬁie %rH Cha(ii(i)’sere(aenrereclgl r}ef%% t((j)efPuro?g,sci.h?(prb, bromo, or iodo.
As used herein, the term “alkyl” refers to an aliphatic hydrocarbon group. The alkyl
moiety may or may not be a “saturated alkyl” group, i.e., one that does not contain any
alkene or alkyne moieties. An “alkene” moiety refers to a group consisting of at least two
carbon atoms and at least one carbon-carbon double bond, and an “alkyne” moiety refers
to a group consisting of at least two carbon atoms and at least one carbon-carbon triple
bond. The alkyl moiety may be branched, straight chain, or cyclic. Examples of
branched alkyl groups include, but are not limited to, isopropyl, sec-butyl, t-butyl and the
like. Examples of straight chain alkyl groups include, but are not limited to, methyl,

ethyl, propyl, butyl, pentyl, hexyl, heptyl, and the like. Examples of cycloalkyl groups
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WO 20091029632PCT/ US2008/ 074353 100501The present enbodi nents provide for a
use of a conpound of any of conpound of any of the enbodi nents and exanpl es
di scl osedWbaped/(2963@8r a pharnmaceuti cal ly accept abl e sal t PEA/ySR@S0MBSR St er

t hereof, for the manufacture of a nedi canment usefill for inproving
cognitive function in an animl. [0051] The present enbodi nents provide for
a use of a conpound of any of the enbodi nents and exanpl es di scl osed
herein, or a pharmaceutically acceptable salt or prodrug ester thereof, for
t he manufacture of a nedi canent useful for inhibiting MAO receptors in an

ani mal . {HGREE] DAE & es@NlinfIEROE, Weym?r&syqyicgelobg@l,acy@&aeafyl,a cGQRayNd of
any of the enbodi nents and exanpl es disclosed herein, or a pharnmaceutically
accept abtyslahgptyl,end gredikeug ester thereof, for the manufacture of a

red carent iy RSk b B TR AR g g 5 e
embodi Meflky AR EX&VRleRfy HBorabPSIBAtHREpSLM nRVlelP MRLIRE et Lenl Ihkagcept abl e
salt or prodrug ester thereof, for the manufacture of "a nedi canment "usef ul
for treaExagples pbylkokntgroups dindodednt jare not lamitedite, METM Y, B RESGBRPFAY, ON OF
THE | W%ﬁr?ﬁ'ox%%ht%@,i nq&?toxy, sec-butoxy, t-butoxy and the like.

[0086] The term “alkoxycarbonyl” used herein refers to an alkoxy radical
covalently bonded to the parent molecule through a carbonyl linkage. Examples of
alkoxycarbonyl groups include, but are not limited to, methylOC(O)—, ethylOC(O)—,
propylOC(O)—, isopropylOC(O)—, butylOC(O)—, n-butylOC(O)—, sec-butylOC(O)—, t-
butylOC(O)— and the like.

[0087] The term “alkenyl” used herein refers to a monovalent straight or
branched chain radical of from two to twenty carbon atoms containing a carbon double
bond including, but not limited to, 1-propenyl, 2-propenyl, 2-methyl-1-propenyl, 1-
butenyl, 2-butenyl, and the like.

[0088] The term “alkynyl” used herein refers to a monovalent straight or
branched chain radical of from two to twenty carbon atoms containing a carbon triple
bond including, but not limited to, 1-propynyl, 1-butynyl, 2-butynyl, and the like.

[0089] The term “aryl” used herein refers to homocyclic aromatic radical
whether one ring or multiple fused rings. Moreover, the term “aryl” includes fused ring
systems wherein at least two aryl rings, or at least one aryl and an ortho-fused bicyclic
carbocyclic radical having about nine to ten ring atoms in which at least one ring is
aromatic share at least one chemical bond. Examples of “aryl” rings include, but are not
limited to, optionally substituted phenyl, biphenyl, naphthalenyl, phenanthrenyl,
anthracenyl, tetralinyl, fluorenyl, indenyl, and indanyl.

[0090] The term, “heterocycle” or “heterocycle group” used herein refers to an
optionally substituted monocyclic, bicyclic, or tricyclic ring system comprising at least
one heteroatom in the ring system backbone. The heteroatoms are independently selected

from oxygen, sulfur, and nitrogen. The term, “heterocycle” includes multiple fused ring

systems. Moreover, the term “heterocycle” includes fused ring systems that may have

-35-



10054] As used herein, conmon organi c abbreviations are defined as foll ows:

[ 0055] AcAcetyl [0056] aq. Aqueous [ 0057] Bun-Butyl [0058]cat. Catalytic

[ 0059] CDIWORoexRed3eNny!| di i m dazol e [ 0060] CTenper at ur e i nPEFFIS@eN8/0CHBA | gr ade
[ 0061] Dowt hern(r)eutectic m xture of di phenyl ether and bi phenyl

[ 0062] DBN1, 5- Di azabi cycl o[ 4. 3. 0] non- 5-ene

[ 0063] DBUL, 8- Di azabi cycl o[ 5. 4. 0j undec- 7- ene 10064] DI EADi i sopr opyl et hyl am ne

any degree of saturation provided that at least one ring in the ring system is not aromatic.
The monocyclic, bicyclic, or tricyclic ring system may be substituted or unsubstituted,
and can be attached to other groups via any available valence, preferably any available
carbon or nitrogen. Preferred monocyclic ring systems are of 3 to 8 members. Six
membered monocyclic rings contain from up to three heteroatoms wherein each
heteroatom is individually selected from oxygen, sulfur, and nitrogen, and wherein when
the ring is five membered, preferably it has one or two heteroatoms wherein each
heteroatom 1is individually selected from oxygen, sulfur, and nitrogen. Preferred bicyclic
cyclic ring systems are of 7 to 12 members and include spirocycles. An example of an
optional substituent includes, but is not limited to, oxo (=O).

[0091] The term “heteroaryl” used herein refers to an aromatic heterocyclic
group, whether one ring or multiple fused rings. In fused ring systems, the one or more
heteroatoms may be present in only one of the rings, or in two or more rings. Examples
of heteroaryl groups include, but are not limited to, benzothiazyl, benzoxazyl,
quinazolinyl, quinolinyl, isoquinolinyl, quinoxalinyl, pyridyl, pyrrolyl, oxazolyl, indolyl,
thienyl, and the like. The term “heterocycle” encompasses heteroaryl fused to a non-
aromatic ring system.

[0092] The term “heteroatom” used herein refers to, for example, O (oxygen),
S (sulfur) and N (nitrogen).

[0093] The term “heteroatom group” used herein refers to a radical containing
a “heteroatom” optionally substituted with a substituent. The ‘“heteroatom group” is
covalently bonded to the parent molecule through the “heteroatom.” Examples of a
“heteroatom group” includes, but is not limited to, O (oxygen), S (sulfur), S(O), S(O),,
NH and N (nitrogen) substituted with a group selected from, but are not limited to, (C;-
Ce)alkyl, aryl, heteroaryl, (C,-Ces)alkylsulfonyl, arylsulfonyl, (C;-C¢)alkylC(O)—,
arylC(O)—, hydroxy(C;-Cg)alkyl, alkoxy(C,-Ce)alkyl, heterocycle, (C;-C¢)alkylOC(O)—,
(Cy-Cg)alkylaminocarbonyl, and arylaminocarbonyl. When the “heteroatom group” is
incorporated as a part of a 3-8 membered monocyclic or a 7-12 membered bicyclic ring
system, each “heteroatom” within the “heteroatom group” is covalently bonded twice as

part of the ring system. For example, when O (oxygen) is incorporated in a ring system,
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[ 00651DVADI net hyl acet am de [ 00661DVFN, N - Di net hyl f or mam de
100671DVvSODI net hyl sul f oxi de [ 0068] Et Et hyl [ 0069] gG an(s) [ 0070] hHour
(hours) MWOR20MRP@GRI gh performance |iquid chromat ogr aphPCrOBZESI0P35dr
i soprlsopropyl [0073JLCMSLI quid chromat ogr aphy-mass spectronetry

[ 0074] MeMet hyl

the oxygen is covalently bonded twice to provide an ether type linkage, this type of ring
system includes, but is not limited to, morpholinyl and the like. In another example,
when N (nitrogen) substituted with (C;-Cg)alkyl is incorporated in a ning system, the
nitrogen is covalently bonded twice to provide an amine type linkage, this type of ring
system includes, but is not limited to, N-methylpiperazinyl, N-ethylpiperazinyl, N-
propylpiperazinyl, N-2-propylpiperazinyl, N-butylpiperazinyl, N-2-butylpiperazinyl, N-
pentylpiperazinyl, N-hexylpiperazinyl, and the like. In some embodiments, a “heteroatom
group” can be a “heteroatom.” In other embodiments, a ‘“heteroatom group” is a
“heteroatom” with a substituent, for example the substituent can be another heteroatom or
a group as disclosed herein.

[0094] The term “amino” used herein refers to a nitrogen radical substituted
with hydrogen, alkyl, aryl, or combinations thereof. Examples of amino groups include,
but are not limited to, -NHMethyl, -NH,, —NMethyl,, ~NPhenylMethyl, -NHPhenyl,
—NEthylMethyl, and the like. An “alkylamino” refers to a nitrogen radical substituted
with at least one alkyl group. Examples of alkylamino groups include, but are not limited
to, —NHMethyl, —NMethyl,, —NPropylMethyl, —NHButyl, —NEthylMethyl,
—NPhenylMethyl, and the like. An “arylamino” refers to a nitrogen radical substituted
with at least one aryl group. Examples of alkylamino groups include, but are not limited
to, ~NPhenylMethyl, -NHPhenyl, and the like.

[0095] The term “alkylaminocarbonyl” used herein refers to an alkylamino
radical covalently bonded to the parent molecule through the carbon of a “carbonyl”
group. Examples of alkylaminocarbonyl groups include, but are not limited to,
—C(O)NHMethyl, —C(O)NMethyl,, —C(O)NPropylMethyl, —C(O)NHButyl,
—C(O)NEthylMethyl, —C(O)NPhenylMethyl, and the like.

[0096] The term “arylaminocarbonyl” used herein refers to an alkylamino
radical covalently bonded to the parent molecule through the carbon of a “carbonyl”
group. Examples of arylaminocarbonyl groups include, but are not limited to,

—C(O)NPhenylMethyl, —C(O)NHPhenyl, and the like.

-37-



100751MeOHMEt hanol 100761miM I liliter(s) [0077] Pd/ CPal | adi um on acti vated
carbon [0078] pptPrecipitate [0079] rt Room t enperature [0080] TEATri et hyl am ne
[ 0081] TerWwO 200%120¢3ary [ 0082] THFt et r ahydr of uran [ 0083] ) t RKITAISA0G81084363 )

[ 0084] The term "hal 0" used herein refers to fluoro, chloro, bronmo, or iodo.
As used herein, the term"alkyl" refers to an aliphatic hydrocarbon group.
The al kyl noiety nay or may not be a -saturated al kyl" group, i.e., one
that does not contain any al kene or al kyne noieties. An "al kene" nviety
refers to a group consisting of at | east two carbon atons and at | east one

car bon- car bonjodegp! e Trendsm aag1aryl” alsky hereinpéferlsytor @fe€bS mofe aryllIgddips
consisting of at |east two carbon atons and at | east one carbon-carbon

triple bmmndeﬂh@ an a@yl madicel yExamplercohirsiabieyb groups nndleds, buharermnot dmitegcl i c.
Exanpl es o{, ﬁnﬁ y?,tpl%ﬁlgl%p}gl ﬁlim[lbﬁ@ gghebl t,are not limted to,

[ sopropy <> Bt anpl es of straight chain
al kyl groups [0098}1(191Tth1!émii"‘}ﬁ:té?@5rKl|alld§?lt@édh@reuﬂi%‘fé?ﬂo ot dPhore BERRMkyl butyl,

pentyl, hexyl, heptyl, and Exanpl es of cycl oal kyl groups
groups appended to an alkyl radical. Examples of heteroarylalkyl include, but are not
limited to, pyridylmethyl, furanylmethyl, thiopheneylethyl, and the like.

[0099] The term “aryloxy” used herein refers to an aryl radical covalently
bonded to the parent molecule through an --O-- linkage.

[0100] The term “alkylthio” used herein refers to straight or branched chain
alkyl radical covalently bonded to the parent molecule through an --S-- linkage.
Examples of alkylthio groups include, but are not limited to, methylsulfanyl,
ethylsulfanyl, propylsulfanyl, isopropylsulfanyl, cyclopropylsulfanyl, butylsulfanyl, n-
butylsulfanyl, sec-butylsulfanyl, t-butylsulfanyl, cyclobutylsulfanyl and the like.

[0101] The term “alkylsulfonyl” used herein refers to straight or branched
chain alkyl radical covalently bonded to the parent molecule through an --S-- linkage
where the sulfur is substituted with two oxygen atoms. Examples of alkylsulfonyl groups
include, but are not limited to, methylsulfonyl, ethylsulfonyl, propylsulfonyl,
isopropylsulfonyl, cyclopropylsulfonyl, butylsulfonyl, n-butylsulfonyl, sec-butylsulfonyl,
t-butylsulfonyl, cyclobutylsulfonyl and the like.

[0102] The term “arylsulfonyl” used herein refers to optionally substituted
aryl radical covalently bonded to the parent molecule through an --S-- linkage where the
sulfur is substituted with two oxygen atoms. Examples of optionally substituted
arylsulfonyl groups include, but are not limited to, phenylsulfonyl,
trifluoromethylphenylsulfonyl, methoxyphenylsulfonyl, methylphenylsulfonyl,
cyanophenylsulfonyl, fluorophenylsulfonyl, chlorophenylsulfonyl, bromophenylsulfonyl,
biphenylsulfonyl, naphthalenylsulfonyl, phenanthrenylsulfonyl, anthracenylsulfonyl,
tetralinylsulfonyl, fluorenylsulfonyl, indenylsulfonyl, and indanylsulfonyl propyl,
isopropylsulfonyl, cyclopropylsulfonyl, butylsulfonyl, n-butylsulfonyl, sec-butylsulfonyl,
t-butylsulfonyl, cyclobutylsulfonyl and the like.
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i nclude, but are not limted to, cyclopropyl, cyclobutyl, cyclopentyl,

cycl ohexyl, cycloheptyl, and the like. [0085] The term "al koxy" used herein

refers towet2es/@hes2or branched chain al kyl radical covalP€RtUS0Usddedl t o t he
parent nol ecule through an -0-- |inkage. Exanpl es of al koxy groups include,
but are not limted to, methoxy, ethoxy, propoxy, isopropoxy, butoxy,

n- but oxy, sec-butoxy, t-butoxy and the |ike. [0086] The term

"al koxycarbonyl " used herein refers to an al koxy radi cal coval ently bonded

to the parent nol ecul e through a carbonyl |inkage. Exanpl es of

al koxycar bO”Y[OlGBPUpSFHe%th%arbBH}tfl” 6lfs@d Mefeir 'réﬂextset@ €90 Rt BX%%hble
et hyl OC(0)-, propyl OC(0)-, isopropyl OC(0)-, butyl OC(0)-, n-butyl OC(0)-

sec- butyb@ﬁk@)eoxmbmlyICIXO) and the Iike. [ 0087] The tern1"a|keny|" used
herein refers oval ent straight. or branched chajn radical of from
two 10 twent yIT#Eon RESHED Corm di HYein EErbGH-QoLbIdBoBBRIN e PEeRY, | but
not lim Ja¥ e ARG *oxo02 17 ropenyl, 1- butenyl,
2-butenyf&qg%dpkﬁgﬁﬁgﬁ:QMJ%%éé %ﬁe te#ﬁf"éﬁﬁ%n%kXQﬁggd herein refers to a
nonoval ent st [d0§ht dheberantdtiehoghiaised hadinaafersofo & Tfearbohyld stisstitwieditvythcar bon

atons contai ning a carbon triple bond including, but not limted to,
1- pr opyn#t , alkyl"bgroypy the “alkapoyhy group 48 copalentiy Bonded to the pasgriomotmselet er m

I fs
ol RS ASHERLELRT LOKIRPESLC SRR 6 40k Sl bheBcong im0

systens wkebelimitad td, e@shariowh) ethiaydyl) proganoylrandthd liles t Merhana@yl yd canmtlosly
ort ho-fused blcycllc carbocyclic radical having about nine to ten ring
at ons i nKRGTTER a€€tYl-east one ring |s aromatic share at | east one chemi cal

gﬁggu tE:(J?ggl ;e)ﬁ)en a[}?ﬁ%htg%’lngﬁer%%rg %ﬁ‘éﬁgw’ ‘% (gn}{a%g% r'én ﬁt?daﬁl‘tahrag@gn’;ral '
tetrali néﬁbstiffuldd(lﬁlﬁllﬂy(h “hétadenyle”, gratpl thadidisocycle” group is covalently bonded to
the parent molecule through the carbonyl of the “alkanoyl” group. Examples of
heterocyclealkanoyl groups include, but are not limited to, 2-(piperidin-1-yl)acetyl, 2-
(morpholin-4-yl)acetyl, 2-(piperazin-1-yl)acetyl, 2-(4-methylpiperazin-1-yl)acetyl, 3-
(piperidin-1-yl)propanoyl, 3-(morpholin-4-yl)propanoyl, 3-(piperazin-1-yl)propanoyl, 3-
(4-methylpiperazin-1-yl)propanoyl,  3-(2,6-dimethylpiperidin-1-yl)propanoyl,  3-(3,5-
dimethylmorpholin-4-yl)propanoyl, 3-(pyrrolidin-1-yl)propanoyl, 2-(pyrrolidin-1-
ylacetyl, 2-(azetidin-1-yl)acetyl, 3-(azetidin-1-yl)propanoyl, ethanoyl, propanoyl, and the
like.

[0107] As used herein, a radical indicates species with a single, unpaired
electron such that the species containing the radical can be covalently bonded to another
species. Hence, in this context, a radical is not necessarily a free radical. Rather, a
radical indicates a specific portion of a larger molecule. The term “radical” can be used
interchangeably with the term “group.”

[0108] As used herein, a substituted group is derived from the unsubstituted
parent structure in which there has been an exchange of one or more hydrogen atoms for
another atom or group.

[0109] Asymmetric carbon atoms may be present in the compounds described.
All such isomers, including diastereomers and enantiomers, as well as the mixtures

thereof are intended to be included in the scope of the recited compound. In certain cases,

-30-



[ 0090] The term "heterocycle" or "heterocycle group” used herein refers to
an optionally substituted nonocyclic, bicyclic, or tricyclic ring system
conpri si Nyoa0d/easr one heteroatomin the ring system bXEXBERLO/0THRSE3

het eroat ons are independently selected from oxygen, sulfur, and nitrogen.
The term "heterocycle" includes multiple fused ring systens. Moreover, the
term "heterocycle" includes fused ring systens that may have any degree of
saturation provided that at |least one ring in the ring systemis not
aromatic. The nonocyclic, bicyclic, or tricyclic ring system may be

substi t utgebddyRan R |st tlh'ttﬁlﬂom@ﬂéi 1685 b 1ptdRGH&SE tanRt Berinth@sPSo Wea any
avai | abl e val ence, preferably any avail abl e carbon or nitrogen. Preferred
nmonocycl includedign sﬂye;tse:nxe abikewise3 when Eompubrdss coriir anealkenyd cornalheylenki ¢
rings contain fromup to three heteroatons wherei.n ach eroatom.is

i vi QPR GETeaTy T BB GH, S A SA IR {Bgen ot Qi ERHEREEh when

the ringph@h LikYend HARE! 8meR! ﬁ; %Je'ﬂblxé/ tHel mbSre W Q4- AP BGL GEQALYMBWher ei n

each heteroatomis individual Iy selected from oxygen, sulfur, and nitrogen.
Preferr eebrilnmylatledc Tews)| refererica gereyrs teearsorapeundf incluties dlDofrthebdorsmantiorieric| ude
Spi rocyc) es. exa |l e of an o | substituent includes, but is not
linited ’tSBmeB‘;'( rsope S‘[@SgﬁTt?hte‘B?aélryrﬁa"tﬁtﬁ@ﬁ‘ﬁﬁY‘ﬁ? used herein refers to an

aromatic het ego‘iilrﬁg' | &/ QoQUP forfilet e iRAGd4d “91 O{he”@nﬁ)ﬂeo%ﬁer{ty“iﬁclbhl%

fused ring syst the one or nore heteroatons nmay presént I n ogly one

of the rpslgsorphs, Jolvatesphyiratenrconformers, saﬂix,amdlmsdmg degvativear y podyroorph
i nclude, but are not limted to, benzothi azg benzoxazyl, quinazoljnyl,
]]

qui nol i ngﬂacorrgs@alupﬁéwmwthe %ﬁmeﬁbﬁ@rqah farmulpy, bpi difterspt staiore.  dxsohstsis,
dol yI
i ndol y F&\*.ﬁ @ng&n gf]s&lbé&%n ecoh%ﬁ@t?ggggﬁ%%b@ﬁﬁg&?m%§

Tes
heteroary o e S erm % eroatom'

used her @i ong 6f&1l’e5‘solu®e) f/’Ohy(ﬂXﬁrTDbQ()nl@o(nm(fogl@ld by &n @Sdorpotatiorefivier. A
(nitrogen). [0093] The term "heteroat om group” used herein refers to a
radi cal eUVREIGHihg SHuCHEY drbist »Aenfepnational IspmeybSoptormatongl dspmerism is

substi tuglgt Jlﬁne,[nﬁﬁt oo %Pe% EOW?th tt?e Ca}élae' ﬂ%t}’lraﬁo?%‘?ﬂtgbnlqhhﬁlt?e%n‘?”t

nol ecul e th eroa es 0 eroa

i ncl UdeScon%HmdUSnQQionfdﬂﬁbts?dfh’@msoab(OQ?(a/ﬁﬂﬁ't)ng Borlds lelt@ro)f,coﬁﬁ)Q&nds%ﬂbE NH
and N (nitrogen) substituted with a group selected from but are not

li mited Pr&pareChbr)cshady knoyp e thqﬁ@tslénlléérrythe a(tcfowmmnlw galtls fob ggmpognds|

sul f onyl drox (C

al koxy( C}:gz)%rr:&ar%:f {)% eefaé:trcrgo%g/hglagpr(%)eg{e %n)a stopgkomeiﬁ){é equivalent

(a - CG) abigik asipeaar bonyl , and aryl am nocar bonyl V\hen t he "heteroat om

group” is incorporated as a part of a 3-8 membered monocyclic or a 7-12

menber ed bi cydE] ri ﬂ@lesvgtlemméatgﬁ eSthlé’t wferattonderivatingsnof e compeynsist om
stem For. ex

0hSuP | AR ST GRS RSP PN S Bl 5 ©

hydrolyzed under physiological cond1t10ns. Examples of pro-drug ester groups include,
but are not limited to fatty acid esters, pivoyloxymethyl, acetoxymethyl, phthalidyl,
indanyl and methoxymethyl, as well as other such groups known in the art, including a (5-
R-2-0x0-1,3-dioxolen-4-yl)methyl group. Other examples of pro-drug ester groups can be
found in, for example, T. Higuchi and V. Stella, in "Pro-drugs as Novel Delivery
Systems", Vol. 14, A.C.S. Symposium Series, American Chemical Society (1975); and
"Bioreversible Carriers in Drug Design: Theory and Application”, edited by E. B. Roche,
Pergamon Press: New York, 14-21 (1987) (providing examples of esters useful as
prodrugs for compounds containing carboxyl groups). Each of the above-mentioned

references is herein incorporated by reference in their entirety.
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the oxygen is covalently bonded twice to provide an ether type |inkage,
this type of ring systemincludes, but is not limted to, norpholinyl and

t he |i ke.wDreoegiepéser exanpl e, when N (nitrogen) substit RCEFASAIBRTISS

-C6)al kyl is incorporated in a ring system the nitrogen is covalently
bonded tw ce to provide an ami ne type |linkage, this type of ring system
includes, but is not limted to, N nethyl piperazinyl, N-ethylpiperazinyl,
Npr opyl pi perazi nyl, N 2-propyl pi perazinyl, N-butyl piperazinyl,

N 2- but yl pi per azi nyl Npentyl pi perazi nyl, N hexyl pi perazinyl, and the Iike.
In some enbodj (HEﬂ]tS WherbBef QE%HOIEBGQKOJJP {5@95 Be adstnit@irgr ARt @4hed llfheOt her
enbodi nent s, "het eroatom group” is a “heteroatont with a substl tuent, for
exanpl e Iemeessmb@tbqndethtat tsagptivaalin ptdsent (e regosdangenvath thegrudrspofagaleficyk| osed

her ei n. 0941T 'am no herei.n.refers to.a nitrogen radi cal
Cobet 11 i aane sy e Held Bors GrviRg S ahceat oiflels opRar ol o
of am NopGJOURSdakinG Hl@éeenclﬁ‘étm B M8ide lof ﬁl@éjlrfd%ate‘s YR ¥in 1S Ub@@nall

-NMet hy12, - NPhenyl Met hyl , Phenyl , - NEt hyl Met hyl, and t 1 ke. %\n

" al kyl amamuotatic ef keteroamnstini t r ogen radl cal substitut ed W th at | east one

al kyl group. of al kyl am rou i ncl ud re nQ limted to,
- NHvet hyl , r\@?ﬁ@ efotr’B‘pyPWRylag ?@ﬁs&?&‘?}n n %w&i hgﬁ]ptl es, and

-NPhenylJ}{%ﬁlﬁyahsﬁagﬁqoﬂlbﬁlchaeh%mﬁﬁalsaﬁah@%ﬁ%ar rers b b ni trogen radical

substituted wt | east one aryl group npl es of al kyl am no groups
i ncl ude, but HM&d4jnot Themetmasl “hndmdhﬂheﬁyd)d‘t/ét Tsyabject’NHBbemalticntanafethmdl i ke.

[ 0095] The term "al kyl am no onyI used herein refers to an al kyl am no
r adi cal @éﬁr%naég%ﬁy %ﬁfﬁ’d’e&“g gefeh wﬁﬂmaﬂﬁv eding By ot dnitedetoc BREBRS. of a

ot 11 m 1o HEnagss SRR S o S ARRRT I oo R, PRLHRSmeteh e
- C( 0) NHBpity.| , C( 0) Nt hyl Met hyl, - C(0) NPhenyl Methyl, and the Iike.

[ 0096] The term "aryl am nocar onyI used herein refers tq an al kyl am no
radi cal coval B3Pl bdhgetrrio “sHectiyshe mthipbingc udse usert diggpint Asarsarthdnaof a

(i tea r S AE, £ By pPOADT RPEREDP o MRS LRI U gty € !
200910296BRACT/AL 52088 bOFAESS. [malz]emcﬁrﬁmd'faneyi@bmyd thisespamgior refers

to one or nore aryl groups appended to an al kyl radical. Exanples of
aryl al kyfor@nl@uﬁo@hm@|th@|@ctwmmofd\4éq18ttwo| timesepiofcthap dninibits ghe peitvity | of

n anothér embodiment o ¢ invention, the compound of formula I inhibits
phenpropyf x o ANeAbE dher SDtDG drRe he compound of formula T inhibi
the activity of MAO-B five times more than it inhibits the activity of MAO-A. In another

embodiment of the invention, the compound of formula I inhibits the activity of MAO-B
ten times more than it inhibits the activity of MAO-A. In another embodiment of the
invention, the compound of formula I inhibits the activity of MAO-B one hundred times
more than it inhibits the activity of MAO-A.

[0116] The term “psychiatric disorder” as used herein includes psychotic
disorders, neurological disorders and neurotic disorders. The term includes
schizophrenia, age-associated memory impairment (AAMI); mild cognitive impairment
(MCI), delirium (acute confusional state); depression, dementia (sometimes further
classified as Alzheimer’s or non-Alzheimer’s type dementia); Alzheimer’s disease;
Parkinson’s disease; Huntington’s disease (chorea); mental retardation; (e.g., Rubenstein-
Taybi and Downs Syndrome); cerebrovascular disease (e.g., vascular dementia, post-

cardiac surgery); affective disorders; psychotic disorders; autism (Kanner’s Syndrome);
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. [0098] The term "heteroaryl al kyl" used herein refers to one or nore

het eroaryl groups appended to an al kyl radical. Exanples of heteroaryl al kyl
i ncl ude, WOR20eH@29¢38t |imted to, pyridylnmethyl, furanyl RETHIBR(08/074353

t hi opheneyl ethyl, and the |ike. [0099] The term "aryl oxy" used herein refers
to an aryl radical covalently bonded to the parent nol ecul e through an -0--
| i nkage. [0100] The term "al kyl thi 0" used herein refers to straight or
branched chain al kyl radical covalently bonded to the parent nol ecul e

t hrough an --S-- |inkage. Exanples of alkylthio groups include, but are not

limted fQuotEdifriay! dtRANbn d&idDdisoMéRRYID): BivaRydl Bhh@MAE normal-pressure
i sopropyl sul fanyl, cyclopropyl sul fanyl’, bufyl sul fanyl, nbutylsul fanyl,

sec- but yhginddephalhs; braib tunyérs héddarapma (pysitotsussyormlififsamyt) cabrin reuthake.

[0101] The term al kyl syl fonyl" 'us erein refers to straight or_branched
chain al kyl lodiad b\‘ftﬂ '@%ﬁ%e%ﬁ@g&t anﬁﬁl&eia} israrybelecqmroupfs sﬁ@ﬁ an
--S- i - : ' t:g t '

Scanpl 65 ST AT TAH F o oF Aoy MRS, Hiee Nokifed P ooy o0

met hyl sutataniel formed. hydmseitdropynds pragpyhibitl fobynwodrphissodt Gpylbeuwintlemiolod that

cycl opropyl sul fonyl , butyl sul fonyl, n-butyl sul fonyl, sec-butylsulfonyl,
t-butyl s{f?Pf FRPEN PEFHIONT \PRSQITPASREY 3D TRFRINIFY KPLicpibyragVeneP¢lymeTPhic,

B L UL g
sul fur i swventlsi whidhegbswéss hhd wefidxprgpertied dessribddXherping &t @ingoptil knailvhyin
S G rhoM To broparh ptically active Fors (for example, by resoluner of te racemia
form by recrystallization techniques, by synthesis from optically-active starting materials,
by chiral synthesis, or by chromatographic separation using a chiral stationary phase) and
how to determine MAO-B inhibiting activity using the standard tests described herein, or
using other similar tests which are well known in the art.

[0118] Specific and preferred values listed below for radicals, substituents,
and ranges, are for illustration only; they do not exclude other defined values or other
values within defined ranges for the radicals and substituents.

[0119] For example, (C,-Cs)alkyl includes, but is not limited to, methyl, ethyl,
propyl, isopropyl, butyl, iso-butyl, sec-butyl, pentyl, 3-pentyl, hexyl, and the like; (C»-
Ce)alkenyl includes, but is not limited to, vinyl, allyl, 1-propenyl, 2-propenyl, 1-butenyl,
2-butenyl, 3-butenyl, 1,-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 1- hexenyl, 2-
hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, and the like; (C,-C¢)alkynyl includes, but is not
limited to, ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl,
2-pentynyl, 3-pentynyl, 4-pentynyl, 1- hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-
hexynyl, and the like; (Cs-Cg)cycloalkyl can be cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, and the like; (C3;-Cs)cycloalkyl(C;-Cg)alkyl includes, but is not limited to,
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, 2-
cyclopropylethyl, 2-cyclobutylethyl, 2-cyclopentylethyl, 2-cyclohexylethyl, and the like;
(C-Ce)alkoxy includes, but is not limited to, methoxy, ethoxy, propoxy, isopropoxy,

butoxy, iso-butoxy, sec-butoxy, pentoxy, 3-pentoxy, or hexyloxy; (C;-C¢)alkyl optionally

substituted with one or more cyano includes, but is not limited to, 2-cyanoethyl, 3-
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trifluoromethyl phenyl sul fonyl, nethoxyphenyl sul fonyl, nethyl phenyl sul fonyl,
cyanophenyl sul fonyl , fluorophenyl sul fonyl, chl orophenyl sul fonyl,

br onophenwio200%/@86¢d2, bi phenyl sul fonyl , napht hal enyl sulPCadyy2008/074353
phenant hr enyl sul fonyl , anthracenyl sul fonyl, tetra] inyl sul fonyl |,
fluorenyl sul fonyl, indenylsul fonyl, and indanyl sul fonyl propyl,

i sopropyl sul fonyl, cycl opropyl sul fonyl, butylsul fonyl, n-butyl sulfonyl,
sec- butyl sul fonyl, t-butylsul fonyl, cyclobutylsulfonyl and the like. WO
20091029632PCT1US2008/ 074353 [ 0103] The term "carbonyl " used herein refers

to C=0 (| N bg! Fal @LC N "wused
herein rg=§$gﬁﬁgpggw?ﬁﬂggﬁ%bﬁE?@Q%gﬁ%qﬁgggg&§%A$%Q%%¥Pg§&§%ﬁg?9§§b %ﬁexane
subst i t uissdotlinkitedo1) " acketyl,c prpaltgk dnoamwyl, [ 440 HeThike;t €€ Ce)alkiyhrpyibiiallysed
herein refers to a "carbonyl™ substjituted with an "alkyl" group, th

" al kanoy Pubshiseth With g apiemey balpdwaludes.: WY pamehtlingiiidedal e! 4% t he

carbon o :%ﬂ%j" r " B0 I n SHli but
are not {ﬁlté%ﬁ b?ﬂﬁékﬁg é F?mggﬁgﬁgfﬁ?ugﬁg%g oy?¥$%#§ t bzﬁﬂﬁggﬂﬁgthanoyl
i S commoB2y2-kithivroetisyl apaityfluor QA6 hiidhahé eike) (CREL)elkeL potiemdllyanbylitutads ed

herein refers to a "al kanoyl " substituted with an "heterocycle" group, the

" het er ocyéthencgr g hudregy ickifer.pubs et dimitdindgrremetin kyireibbugh the
corbo 25y N R BRI ERCELAEROPRIE et P
( mor phol lifhitdyfd, amethykycatbonyRi @B6:AZhibonll, -prbp@Geihbnyl2 isdpfopiturbgriyber azi n-
| -yl)acetyl, 3 - (piperidin-1-yl)propanoyl, 3-(norpholin-4-yl)propanoyl, 3
- (pi per abrigxycarbanyhr pensoroigrTbonyl, (i hexyiopy gipeivhiz i(ﬁr%a)aﬂvl@(ﬁ}) pHIsbides. 3
-(2,6-di gethylpiRGLY ch;, rz‘fcet%xi,)f)lrgﬂ%lgﬁg)?ﬁ%lutangylbg(yq’, iScﬁ)u'tanoyloxy, pentanoyloxy,
or hexanoyloxy; (C;-Ce)alkoxy(C;-Ce)alkyl includes, but is not limited to, 2-
methoxyethyl, 2-ethoxyethyl, 2,2-dimethoxyethyl, 3-ethoxypropyl, 4,4-dimethoxybutyl;
(C1-Cg)alkylOC(O)(C-Cg)alkyl includes, but is not limited to, methoxycarbonylmethyl,
ethoxycarbonylmethyl, methoxycarbonylethyl, or ethoxycarbonylethyl; aryl includes, but
is not limited to, phenyl, indenyl, or naphthyl; and heteroaryl includes, but is not limited
to, furyl, imidazolyl, triazolyl, triazinyl, oxazoyl, isoxazoyl, thiazolyl, isothiazoyl,
pyrazolyl, pyrrolyl, pyrazinyl, tetrazolyl, pyridyl, (or its N-oxide), thienyl, pyrimidinyl (or
its N-oxide), indolyl, isoquinolyl (or its N-oxide) or quinolyl (or its N-oxide).
[0120] Processes for preparing compounds of formula I are provided as

further embodiments of the invention and are illustrated by the following procedures in

which the meanings of the generic radicals are as given above unless otherwise qualified.

-43-



di met hyl nor phol i n-4-yl ) propanoyl, 3-(pyrrolidin-1-yl)propanoyl,
2-(pyrrolidin-1yl)acetyl, 24azetidin-1 -yl)acetyl, 3-(azetidin- |

-yl) pr opawoyno/eeedanoyl , propanoyl, and the like. [0107PG3/USSHE/ORSB5&I n, a
radi cal indicates species with a single, unpaired el ectron such that the
speci es containing the radical can be covalently bonded to another species.
Hence, in this context, a radical is not necessarily a free radical.

Rat her, a radical indicates a specific portion of a |larger nolecule. The
term"radical" can be used interchangeably with the term"group.” [01081As
used herein, pm1SPpstiddMRAings 8FRrintiALthY 66 phdparadtiithiihe YRakhE Wreitkiear ent
structure in which there has been an exchange of one or nore hydrogen atons
f or anot fvhemas dlusoatedbdop. 101091Asymmetric carbon atons nmay be present in
t he conpounds described. Al such ggggerﬁ, i ncl udi ng di astereonmers and
enantionmers, as well as the m xtur R&r'eof are intended to be included in
the scope of the recited conpound. In certain cases, conpougds can exi st

in tautomeric forms. Al tautoneric forng,are &QE%QQQgeto’% i pel uded in

t he scop974£§g§mjSEifﬁﬁiﬂfﬁﬂﬂﬁﬁMJndsrdgﬁéégg an—atkenyt—or al'kdaheng group,
there exists tche poswibirkity of cise and trans- 1soneric fortrs ofo the
conpounds. Both cis- and trans- isoners, as well as the m xtures of cis-

and trans- isoners, are contenplated. Thus, reference herein to,a conmpound
i ncludes all GWW%M@Ea¢®W@ﬂentiong?ngQQEﬁic forms unl ess the context
clearly dictatesobherw se. 100401 Yari olis*forms are included in|the
enbodi nent's, pmeleerdi Ng Nat
DMF,
RX
60C
R2 ) ) F,C._O
FGCM 24 Hydroxylamine hydrochloride M R4
o-d ST R4 HOAc, 80-90 C R2 s VR
&) o] o
[0122] The thienyl carboxylic acid can be converted to an intermediate acid

chloride followed by coupling with an appropriate amine to provide the desired product.
The thienyl carboxylic acid can be treated with an appropriate chlorinating agent, with or
without solvent, to provide an intermediate acid chloride which can be isolated or treated
directly to provide the desired product. The thienyl carboxylic acid can be converted to
an acid chloride using a chlorinating agent in the presence of solvent or neat. For
example, the chlorinating agent can be selected from oxalyl chlonde, thionyl chloride,
phosphorus trichloride, phosphorus oxychloride, phosgene and phosgene equivalents, and
the like. The solvent can be selected from methylene chloride, chloroform, benzene,
toluene and the like. In a representative example, oxalyl chloride in the presence of
catalytic DMF can canvert the thienyl carboxylic acid to an acid chloride with toluene as
the solvent.

[0123] The intermediate acid chloride can then be reacted with an amine in an
appropriate solvent optionally in the presence of a base to provide the desired product.
The solvent can be selected from methylene chloride, chloroform, benzene, toluene, THF,
diethyl ether, dioxane, and the like. The base can be selected from triethylamine,

diisopropylethyl amine, DBU, DBN, DMAP, pyridine, and the like and combinations
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pol ynor phs, sol vates, hydrates, conforners, salts, and prodrug derivatives.
A polyrnorph is a conposition having the sanme chem cal formula, but a

di f f er entwot2000620632. A sol vate is a conposition fornmed BETAERWEOT4333 (t he
conmbi nati on of solvent nolecules with nolecules or ions of the solute). A
hydrate is a conmpound fornmed by an incorporation of water. A confornmer is a
structure that is a conformational isoner. Conformational isonmerismis the
phenonenon of nolecules with the same structural fornula but different
conformati ons (conforners) of atons about a rotating bond. Salts of

conpoundgefdf N8 PFPRAEMREIRY eXBRIOdfe oRMENIbAdd BAS feasKvithafle iappiopgarr t . For
exanpl e, salts of conpounds can be prepared by reacting the appropriate

base or awing inithepresestodiChilbard friethybanuing ab e basedd provadecbadesired prédict. 1] The
term "pro-dru er" refers ta deriyvative f th unds. di scl osed

hor of ' f or med BEIF he THERORTEIC SHgomed Satenty BlpEPaREtinYE BRSEHE ¢ hat
are hydrgf %613%“8&? a BRS{OLREERAL ﬁ%ﬂ@{&depnﬁre I?SA%H?'&% Bt sQftheﬁrﬁ'&neSt er

groups inclu are not limted to fatty ac esters, pivoyl oxynethyl,
acet oxy netethylene pdhidrale] MY, NMIanylueas dndrilichiky ard hymbnﬁaomﬂllere@ﬁ atheer such
groups kpown in the art, includin 5- R-2-o0x0-1, 3-di gxol en-4-yenet hyl
group. CP#Ercadbnplesded fropy spdipm %&Xt“if‘r sgfiop ethoidse S?@Hmt%but%fie

exanpl e, u I
Syt ome’ IS A olassPh? shétnolifle BGsH BN AMIME ol dFiMde,
(1975); pordssivbh Giyéndy, ainbltlee Gle.r ireh Seprasebtatige Brahple; thEhmﬂy cam@eact with
Application®, edited by E. B. Roche, Perganmon Press: New York, 14-21 (1987)
(provi di figykitifisreaseigte’ s ther presense af t&k‘leﬂ? @aﬁﬁélwﬁtwwﬁowa@vwﬂ §i ni ng
car boxyl groal@sc}l Each of the above-nentioned references is herein

e

i ncor pora F4Pi% ence in their enti rety. WD

2009/ 029632PC[WI&Q]SZOeﬁfeoﬁ‘liﬁé%r{eoéla%%é/\@@ﬁ\f‘er@d dsthedsdrailc by rendtiraPRRAT S 11
structure, the dashed |line represents a bond that is optionally present (in

accor danhy;irwytlammélydndcm@ndé iv ah epplyopnauemdlvwat iopgondllygen héditiondl stephd si ngl e

bond to ch it acent, .eith singl e or doubl e, bond. A dashed |ine
oner ot Felluhe i FgBRESRERS eif ) oot Buagaegs ﬁ%mp iedhe SORSEIGhAR Py

ar OBt i Cr bt H OB AITR: mh&ghg&%m%?réa@mthﬂm Wagth %@amsh'encl udes

bi rds, re mest | cated manmel s an umans
[ 0114] Thpretancarf dcatlt wtidudllpwed by steactingsinbthe giresenendf trifatorenttic acid arsed
| ntercha g eably herein, and refer to a mammal , including, but not limted

mur i FreX ta praviiesthe Hesiied dsoxazgleraln some cRbAdIMERR R SnIX G ARICEIQISORSICt
a“' mal s, lsa%o@'}@i@ﬂoﬁﬂ pets.

[0126] Alternatively, the B-diketone can be substituted at the a-position by an
alkylation then converted to the isoxazole. The B-diketone can be reacted with an
alkylating agent in an appropriate solvent and base to provide an a-substituted B-
diketone. The alkylating agent can be selected from an optionally substituted alkylhalide,
an optionally substituted alkylsulfonate and the like. The solvent can be selected from
DMF, NMP, THF, dioxane, and the like and combinations thereof. The base can be
selected from sodium ethoxide, sodium methoxide, sodium tert-butoxide, potassium
ethoxide, potassium methoxide, potassium tert-butoxide, sodium hydride, potassium
hydride, and the like. In a representative example, the B-diketone can react with an
alkylhalide in DMF with sodium hydride as the base.

[0127] The o-substituted B-diketone can be converted to the isoxazole by

reacting with hydroxylamine hydrochloride in an appropriate solvent. In a representative
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[0115] The term "sel ectively inhibiting" as used herein nmeans that a
conpound inhibits the activity of MAOOB to a greater extent than it

i nhi bi ts WAaoedmpesty of MAO-A (in vitro or in vivo). | RCEABS2819685hent of
the invention, the conpound of fornmula | inhibits the activity of MAO-B two
times nore than it inhibits the activity of MAO-A | n another enbodi nent of
the invention, the conpound of formula | inhibits the activity of MAO B
five times nore than it inhibits the activity of MAO-A |In another

enbodi ment of the invention, the conpound of forrmula | inhibits the

act i Vi t ye,0fn MAGhBo LsBBstich (28 B-ATREBNd S Tehdt \i/lﬂhl‘l}hfr&%/lérﬁ%e @19@lﬂo‘éhlbﬁd9fn MRO-A. In
anot her enbodi'ment of the invention, the conpoun fofmul a inhibits the
acti vi t yprefenb¥B\Q¥ Betin @cidu fal s@de tinbedineotse mixame of ragnisdmdrss 1‘sdnazale$ mayty of
MAO- A. [0116] The term "psychiatric disorder” as used herein includes
psychot i " sorders, neurol ogical disorders and neurotic disorders. The
termincl udes schi zophreni a, age-associ ated nenory inpairment (AAM); mld
cognitive inpairnment (M), dellrlqgh%%cgte confusional state); depression
denentia (sonetinmes further classi fied as Al zhei mer's or non-Al zhei ner's
type denentia); Al zheiner's disease; Parklnson s di sease; Fyntlngton S

di sease (chpfea); nmephalsorghardati (e.g. ,cﬁu@&nﬁbglnTay d Downs
Syndrone) rovaseuLaL—dhs eped vasgot ar- dement | A~ear di ac

oluene

surgery):® af fective di s8¥ders; p§ychoP|c di sorders; auti smYKanmer's
Syndrone); neurotic dlsorders attention deficit dlsorder (ADD) ; subdural
hemat oma; nor nal - pressurg hydrocephalus; brain tunor; hegd trauna

(post concusisi@nak st sor der) \ br ai n Hypalurrghydrochioride k@%;%LjﬁLfN || be
appreC|ated—bymfhﬁse>skﬁfl Py the art ndabialo COMpounds of t he i iventi on
having a chiral center nay eX|§i in and be isolated in optlcaPIy active and
racem c forns. Some conpounds may exhibit pol ynorphi

under st ood that. Lhe prg;eﬁ% ventloﬁ“ﬁﬂgﬁwﬂ§%§@s any_raee R
optlcally-ae%%vef—po yfio , glﬁrpnlbnnprlr or regﬁor§92g§§£*$0f or

m xtures thereof, of a c%ﬁpoun of th§m0@¥ggghgpm whi ch®possess the |usef ul
properties described herein, it being well khowi in repare

optically active forns (for exanple, by resolution of the racenmi c form by
recrystal | i zalG138l t edfhsithigay, caﬂgpxyymawésnas berconvespadi tezan| thicagk ¢ayoxyligr t i ng
materia he5|s by .chr omat o hi,c__s arat| S|ng a
MR R S T T TR S R SO RO

usi ng t h@ignPaBed it @&Eﬁbﬂ@@&fnlgbﬁéithk@grewbo@hc u&mﬁt}pﬁdwrn t$1le Brdsarcetogst s
which are well known in the art. [0118] Specific and preferred values |isted

bel ow f oan ala@nﬁalsglvesw@theamtl%he mrhcmdwglesirocai@qaﬂd sulffurst gead arcdnthenl y:
t hey do not e.oth i.ned, v t her v lues within |ned
anges 1 G TR polf S B miTi BEP R Gl Ea R St B T PR B Ay

i ncl Udesexapdﬂle itBe fhdnyl Ed¥béBMlictaid Rmtrbct witBldMyl aldBhEIPY |rczﬂ11x51€iFt]ﬁé)%‘senc@Ut yl,

i so-butyl, sec-butyl, pentyl, 3-pentyl, hexyl, and the |ike;

C6) al ken«yﬂ sulfnok adidgo pmmdq e tlenylicaiboaylic estery i riyne thlanylwhrbozylpcr cﬂp@m;m

2- prope ten | . .3-butenyl, 1,.-penten pe nt e

5 bent anif consenié St st iR ASeyaes rolte Rt ot BB groaSe R B P

5- hexenyﬂsadﬂ?e%et e lsbiBnt iR f¥th rh&ﬁi/lgﬂé‘%hlohaé HHFMP] f@lﬁéﬁ@ to,

et hynyl, 1-propynyl, 2-propynyl, 1-butynyl,” 2-butynyl’, 3-butynyl

1- pent yn:yﬂd, th2 1fkeahy rcyinbnﬁﬂpmﬂmrwf THe pxmto}anyjle se]betehévqnmwdlmﬁ dnhmgalwl

3- hexynyl 4- hexynyl , ., and the |iKke; ycl oal | ¢ can be

cycl opr offffum eye%eﬂdﬁy Fodlwcf/eatp@mwe eﬁsmﬁ}vo(’%ﬁmmt%@um eth fidkiad

(C3 C8)C \Y/ e

cycl opro &+£ﬂhﬁ &§q%$% obuty ﬁ@*ﬂ@ 2§%gntyy ehy%ﬂ?gﬁgﬂ%ﬁexgpnethyl

2- cycl Ompmpgﬂtai\hyéx,an@le;ybé edvert qahe’ednylet}Qethylctlrm]plerdayétettehyIthe presence of

2-cycl ohexyl eth % and the like; (Cl-C6)alkoxy includes, but is not limted

to, net hgkigne ap ﬁ%?mnﬁﬂ@§6%yopﬁ§ tbﬁé%wfdﬁbﬁl%tne?%%lbutoxy sec- but oxy,

pent oxy, 3-pe X X al k sub tltuted W th
AR o Mol oM e o ks eyt S QYS esBiifhh 'y 86

one Oor nore C
alkylation then converted to the isoxazole. The B-diketone ester can be reacted with an
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cyanopropyl, 2-cyanopropyl, 4-cyanobutyl, and the like; (C _

-C6)al kyl C(0)-includes, but is not limted to, acetyl, propanoyl butanoyl,
and t he |wWRe009@b63Z6) al kyl optionally substituted w th @®@E0BETBShal o

i ncludes, but is not limted to, iodonmethyl, bronmonethyl, chloronethyl,
fluoronmethyl, trifluoronmethyl, 2-chloroethyl, 2-fluoroethyl,
2,2,2-trifluoroethyl, pentafluoroethyl, and the Iike; (G -C6)alkyl
optionally substituted with one or nore hydroxy includes, but is not
limted to, hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl,

2. 4-hydr QyBHhY apeftfh %Heaf:pw@@i:ahe( Shrv&R) Al BhLALbrdvisd USR5 Bfurk e pOt
limted to, ne hgxycar onyl, et hoxycarbonyl, propoxycar ony\l,

i sopr opodikenb oMyt alkblating yget banlyd selqpedt foory @aaopowydlly sabstiveey hidoyihadddony| ;
(Cl-Co)al kyl C(ng%o-i ncl udes, but is not |limted to, acetoxy, propanoyl oxy,
but anoy| 8x§Ptienayy subsidyed akylsyianainapd dhe/liker The gelent @rype selected from

(A -Co)a Y, | K [N 1; i L o B yet hyl ,
2 et hoxy 2eiyt 3 S bl IRE 2 g oo ior, e Hest TRV ™
- C6) al kyhdl¥stdd) foni s6Hhal kthoxidec lsodlas, nletHoxide, ROdiutn méri-Betokide, potassium

met hoxycar bonyl net hyl , et hoxycar bonyl net hyl , met hoxycar bonyl et hyl , or

et hoxy c afthexge.c potpssiuray gapthpridey gatassiynt tertsbuietide. i sadiwe hygridghepipssivimndenyl |

or napht .,.and heteroaryl includes, but i of, limted to, furvl,

i dapol (aide; PRLAEIRE R ¥ arisHeES ol Be FRlabit SRR chSugept Whan

i sot hi azglihalide @AY vithos0dih Wdrideydsakd busk at 4r8hkPE®Iy , pyridyl, (or its
N-oxide), thienyl, pyrimdinyl {or its N-oxide), indolyl, isoquinolyl (or
its N-oxide) EM3Qui ndihelo-fdrstintted R-dikétole) ester can be ddivabdd for heassagoleor

preparing conpounds. of formyla | ar rovided as further enmfhodi nents of the
Prvent | ofY aFtactaEs Wit ey ANIPG Pidrofhipn i'Ag 2Pr BRIARAAE ?ﬁvm A fhe

qual 1 1 eyl 8RR S 68  AE R I e LB RIS, o
can be prgpédgsidisinnte phReienATabiSYM kepiovideahe tesibbtithtedtiscxagsle RetlepW.
Schenme 1 [01221The thienyl carboxylic acid can be converted to an

i nt er mediThe ex-awdistitudéd asoxdeole ofsteoweth by coypitéddo vihe ho-anbstippedpsixazelean ne

to provide the desjred.product. The thienyl carboxylic. aci an be treated
wth an SEpPEBESREb R ET R sapeg o B iR PyERDs Rt or ovi de
an int erﬂ@%‘gg@ﬁ“?@ r "n@ﬂh@'&-s‘&ﬁétﬁﬁge&%x’&ﬁ‘olb sqkakad a%a_s%rir?%ﬁ %gpx‘ilgﬁ%t ly to

provi de the prodtct. The thienyl carboxylic acid can be converted
to an acsdvahliorthelressncegofawater orTheabasegraagenselédied frenps@tiancleydodxidgl vent

or neat. For  ex l e, the chlorinatin gent can be selected fr oxal yl
chl ori dePOt?Wi%$%r€H1d6r figim bw&rgisﬁsm% tﬁ? ﬁkm 8?? a@,verﬁrfagﬁﬁéﬁlﬁ%teg Ehl ori de,
phosgene hwal : ke .

sel ect ed" ?lgarlr?%?’%g{}g#e clhhl\égrl é?}l%ﬁﬁg’r%&gf Hl\}f%’earrl{zg}elﬁ%ﬁ% %ﬁ(téor?glﬁ g?]t the

| i ke. | nthardo€ phres sptastntiityesosampl e theossadr yi THR can ibd dydiol yzbé bp reaseme @ithf

catal ytic DMF can convert the thienyl carboxylic acid to an acid chloride
with t ol iidien diydrowdde dn At presamee A THAtS noepigdiflcae &enkpliEHedIsHazelEN t hen

be reactga(ilb(\)/gyliig =0 ami ne in an

[0131] The o-substituted isoxazole carboxylic acid can be converted to an
intermediate acid chloride followed by coupling with an appropriate amine to provide the
desired product. The o-substituted isoxazole carboxylic acid can be treated with an
appropriate chlorinating agent, with or without solvent, to provide an intermediate acid
chloride which can be isolated or treated directly to provide the desired product. The a-
substituted isoxazole carboxylic acid can be converted to an acid chloride using a
chlorinating agent in the presence of solvent or neat. For example, the chlorinating agent

can be selected from oxalyl chloride, thionyl chloride, phosphorus trichloride, phosphorus
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appropriate solvent optionally in the presence of a base to provide the
desired product. The sol vent can be sel ected from nethyl ene chlori de,

chl or of orWwp 20e¥28632, tol uene, THF, diethyl ether, di oxaRET/SRP8IOMSSI | ke.
The base can be selected fromtriethylamne, diisopropylethyl am ne, DBU,
DBN, DVAP, pyridine, and the |ike and conbinations thereof In a
representative exanple, the acid chloride can react with the appropriate
amne in the presence of THF and triethylam ne as a base to provide the
desi red product. [0124] The ami de can be condensed w th ethyl
trifl uorg@arfloside, bRodgbfe RhESEHEERl efiVaI@d, addilR HRSEThO spiveMti g de

P- di ket o??g&f;a The sgl vszagnt can be %el ecc?g% from net hyl ene chl oride, DWVF, NWP,
t ol uene sahedtedhdrom kecthylene shoridet clolawfomar batzeneThelusas eandathebbks elnegt ed

f dj t hoxi d di t hoXi di um.tert-b i de, pot assi
ot hox: der PSFATS Siimele oL TRaPE LR ARGl BBl D R soP VPR e
pot assi uMshydirhtd® isorAsb1E REbbkWR: adidl t& af ABIICSEM AL WHE 1SBAPALhel OB ealT de can

react with ethyl trifluoroacetate in the presence of tol uene and sodi um
et hoxi deTho igemvidie tabe dderidedarPlitinkb¢ oereted1 @ 1tR HThmine- uhi kretapprepoata be

converted . to the isoxazole by reacting wth hydroxyl am ne hydrochl oride in
an appr of{ Y& epeeﬂa_iléﬁfl R AR 9,baa%toaeramdﬁdﬂ%ﬁe%rfgar%ﬁ% eﬂ‘%%‘? ¥gwi t h
trifluor aacel isGedbd Grdndify1AM BNLAGE WY Torb RO BRARNE, Goﬁf‘e COMUET Gty I n a
representative exanple, the P-diketone can react wth yar oxyl am ne

hydr ochl ethérdediorarieheampt ethentike.of Huoethase acind beolstlevted bynr aaethyhging t he
presence of tri [I u?roaceti c.acid at refl ux c},o pravi de_t he desired.
1

i soxazol @1soPrpPyistyY! Sfibgi Ry PBNnPMAY ePYiding dindi 86 ke dj «uRipyins may
form [O trer.nat ol [ e : bt

a- posi ti%ﬁ%@l altﬁ aaﬁ%%/e?égl%t?%vne %&ﬁgﬁﬂ%otﬁgt&@i@ec ?rgdetb aensféggig}ztgltgg a%rgbgiﬂgli ket one
can be raatikeed theidréseace afl KYF atid ngtigdmnine ana baseap provide thé deshiet pestucand base
to provide an a-substituted Pdi ketone. The al kyl ati ng agent can be sel ected
from an opti ofdBRly suBterpatiyelyd the kgrisustitwied isexaglei emboricsaidt sanubed
al kyl sul f gnat e, and the |.i ke he sol vent can be selected from.DVF, NVP
T o osohmened fife aSredtiSancl USpRd EPIn BReE, cThe HrEtpubET et
sel ect edcdrbQiie Qeidah Heheack&diewits a b iiinpeideindRe pRodicd B h &atatRUARXhEE,
pot assi um et hoxi de, potassi um met hoxi de, potassi um tert-butoxide, sodium
hydri de, anpotrased amitey dr ithie presertet dleal sokeent It peovide thes deasieedi prodestafipee, t he
P- di ket one can regct évith an al k%lll hal i de ig D%ég W(Ehh sodi um h[\;dri dg) as the
base. [ OF3CPnE 0% FRUPTY It ¥ 1B heIRUPSHES AR BSCc ORG EPYRIE BThEM L6xazol e
by react {dldktadl froim &Rk ABArBSdifYdE eDlICYr &i%pf%&yﬁeﬂrh@@%ﬂﬁrﬂﬁ@% sehyent. In
a representative exanple, the a-substituted |3-di ketone can react with
hydr oxy| Z3-den¢thrdamotepopybe ¢atbadvenige e dydmehlofidac dEDE)aciQiBenzotsanote-

enbodi nE/Q:[]\?,Na,Nmte)%}alrjrlre?hy?-furc)rn%grlnRlle)s(g uorr(l)-%hcl)ssp §t%Z(ﬂB%)W(J—R%Benzotﬁazo1-1-
yD)-N,N,N'.N'-tetramethyluronium hexafluorophosphate (HATU), O-(Benzotriazol-1-yl)-
N,N,N' N'-tetramethyluronium tetrafluoroborate (TBTU), (Benzotriazol-1-

yloxy)tripyrrolidinophosphonium hexafluorophosphate (PyBOP), Bromo-tris-
pyrrolidinophosphonium hexafluorophosphate (PyBrOP), and the like. The catalyst can
be selected from DMAP, 1-hydroxy-benzotriazole (HOBt), 1-hydroxy-7-aza-
benzotriazole (HOALt) and the like. The solvent can be selected from methylene chloride,
chloroform, DMF, NMP, THF, EtOAc, pyndine and the like. The base can be selected
from triethylamine, diisopropylethylamine and the like. In a representative example, the
o-substituted isoxazole carboxylic acid can react with the appropriate amine in the
presence of methylene chloride using EDC as the coupling agent and DMAP as the

catalyst.
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Scheme 2 [0128] The thienyl carboxylic acid can be converted to an thienyl
carboxylic ester by esterfication. For exanple the thienyl carboxylic acid
can be coWOe0e%963@ a t hi enyl carboxylic ester by treat PRE/USRSOMENY|
carboxylic acid with acid in the presence of an al coholic solvent and

heati ng. The acid can be hydrochloric acid, sulfuric acid and the |ike. The
sol vent can be nethyl al cohol, ethyl alcohol, and the like. In a
representative exanple, the thienyl carboxylic acid can react with ethyl

al cohol at reflux in the presence of sulfuric acid to provide the thienyl
carboxylic ester. The thienyl carboxylic ester can be condensed with ethyl
trifluoroacetate in the presence ofggg@lxgnt and a base to provide a

| 3-di ketone. The sol vent can be sel ected from net hyl ene chl oride, DM, NWP,
toluene and the |ike and conbinations thereof The base gan de selected from

sodi um et hoxi de, sodi um.aethexi de " s0diym t ert - bet®xi de, pot si um
et hoxi de, pptasgi®um methoxbde, pot asyi ®rt - bulaxd de, Fodi usnyiydri de,

pot assi um Hydri e, and the like. In & representative exanple, the ester can
react with ethyl trifluoroacetate in the presence of toluene and sodi um
et hoxide to provide the desired fl-di ketone ester. [0129] The | 3-di ket one
ester can hg substituted af t fie - posi t QN n al kyl até-omr £ hren converted

'lo!ﬁ!.ie

to the isoxaﬁggggéF%}4l-di eyo Ster ‘cafpestgdef edwithan- al kyl ating
agent in an appropriate solvent antl base to provide an a-substituted 13-

di ketone. The al kyl ati ng agent can be selected fr !
substituted al kyl halide, an optionally substitute alkyk§ulfoq§te and the

| i ke. The sol vent can be selected from DMF, NWP, THF, g}zxéﬁﬁfhand tthe |i ke

and conbj nat eons t her eof ®he base cap.he.sebehed |fromisedi<uny et hoxi|de,
sodiun1n%fhé&%@é&rsgdfuhf%ezﬂkpmpodee?—peLassLun1ethoxide, pot assi ym
met hoxi de, Pbtasse um tert?but oxi de, >SEdFUHINMydri de, pogg:zk%g%pydride, and

the like. In a representative exanple, the P-diketong Q n.reagt with
an al kyl halide in DM with sodi um hydride as the base at°around 60 (
[ 0130] The a-substituted P-di ketone ester can be converted to the isoxazole
by reacting with hydroxyl am ne hydrochloride in an appropriate solvent. In
a representat xanql.e, a- Q. P- di ket r.Gan ct with
hydroxylaninehﬁgafocﬁﬁgrﬁagnﬁh ?ﬁ%géﬁgsg%%g g?gaﬁgt?§ﬁ%§$%9tg gréyﬁge t he
a- subst i giflusfbat& s AAAhEpRSERE of Jd1PerAafd Bhid tUtpeslid sHBarkdteneeThekologHt be
converted to the a-substituted isoxazole carboxylic acid by acid or base
cat al yzeeRthydr sslgesqds .ﬁovhénﬁbﬂén%@ﬁlmrsdfed)ﬂffﬁdrwsitglué%ﬁh ape thecbkplandhed
treati ng_t hlze1 io%Ubr;hteireto¥'t ec}.hiCS xazgl €8S ¢ écté’&t a Sl% e ieq an eaﬁﬁpor riate
sol vent i e pPe shce of Maler. e pase Can B % fé%te%”%go S8d um

hydr oxi dgethieRides sodim hyabardxe, pbtasfiuimnethydi potsiuanthettdfidel k6tasshiif

sol vent can be selected from ethyl alcohol, methyl alcohol, THF, dioxane,
DVF, NWVPertgndoxige sodiun divdridenpotassiunoyydrider ansk thenlike.r elpr @ sepresentagiore
exanpl e, the.ester in THFE can.be dral yzed by .reacting wt ithiu

e ox P E ostel b serbl Nl eV SRR EGF Y b B st atiend bl of
car boxyl {fiinaf ethoxld@13plolR: the b3l iptdik&dnd &@erazol e carboxylic acid can be
converted to an internmediate acid chloride followed by coupling with an
appropri ate ajold4] t o TheoPidiletdriee estessicar tbepisatehtiatted Bihetha-&pbsition Uiyedn

i soxazol e carboxylic acid can be treated with an appropriate chlorinating
agent, wilkpaten eponverted) todhe 1soxazqbe-olhedle-disstanstasicrsan e deagtadgwithiabr i de
whi ch can, be..i sol ated or treated direct| 0 _provide, the desir. r,oduct .
The  a- subltotf dadicth s PRRRRRORYMFE 4 bbbl s o8 BB ECH G

chl ori dediuglondl ®hékolatinghgdnd cADBN eldcied! fidin Rh @pEOEEy_lbsRltve RkyDRliMeat . For
exanpl e, the chlorinating agent can be sel ected from oxal yl chrorlde,

t hi onyl @hbpidng8y spbssisyhd elkylsulprdi¢ end dee liho$hhieelyent can be selected from

DMF, NMP, THF, dioxane, and the like and combinations thereof. The base can be

1)

selected from sodium ethoxide, sodium methoxide, sodium tert-butoxide, potassium

ethoxide, potassium methoxide, potassium tert-butoxide, sodium hydride, potassium
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oxychl ori de, phosgene and phosgene equival ents, and the |ike. The sol vent
can be selected from net hyl ene chloride, chloroform benzene, toluene and
the |i ke.WDrRog/n2egresent ati ve exanpl e, oxalyl chloride iPET{I008/08838hce of
catal ytic DVF can convert the a-substituted isoxazole carboxylic acid to an
acid chloride with toluene as the solvent. The internediate acid chloride
can then be reacted with an amne in an appropriate solvent optionally in
the presence of a base to provide the desired product. The sol vent can be
sel ected from net hyl ene chloride, chloroform benzene, toluene, THF,

di et hyl BydiRie, arfdl Q¥ &RE, [IRAGegréRnlatike exalijfie RRS 8-dikAloMEest® | cak t&dt vithh
triethylam ne, diisopropylethyl am ne, DBU, N, DVAP, pyridine, and the
| i ke andalsylhblideniDME wikesodofm hydride asdhe kase at around6@$Gnpl e, the acid

chl oride can wi.th the appropriate amne in the presence .of THF and
triethyl am nefoiggfa b ‘f'ﬁlﬁﬁlg‘&?ﬁ@"‘{lﬁ%‘)‘&egﬁt?‘re‘if" o‘éiﬁ‘ﬁf?r.tedsto the lf‘ﬁ‘fégf

Al ter nat hy eleferid ittt SHRESIIMHRE h5@vanslige Ga" RRX¥hibpadt dsdlghtbancqnvert ed
to the desired product ‘using a coupling reaction. The a-su%stltuted

i soxazol eposerianyd éxangte, dhe arsubstitied i-dilletont bster cmuphdt vgtlalygiadx ylaminke
presence of a catalyst and the appropriate amne in the presence of a

sol vent hyirpehderidseintthe persencecd asetirdecd to meaidecthe or sistétaiedieoxepele epiar-1 y run
in the presgnee o%ogiQQEe. Thet%oug}h@g %geg%cc%nxgpk§elect d froqE

di cycl oh xyf)glar 50T T de (aDCTf)x,u 8i sop 8py1ncar bodt M 5e"ta%l . ©

1- et hy| 3repitri shnBRichyd anb1e® Ria9 Mgl sepsraiel Qdd iimdididuiljdiaReMhenighahé Fainin
0-Benzotriazol eN, N, N , N -tetranet hyl -uroni um hexaf | uor o- phosphat e (EBTLD,
0- ( 7- Az ageprrwittafeasbiough therpmpinhighitepses themmixtyreur oni um hexaf | uor ophosphat e

(HATU), O-(Be iazgl -1-y1)- N N N1, Nt-tetramet hyl uroni um .

tetrafl uor oboﬂﬁ?’éf ( Té%@)"f's'%%ﬁéﬂli%![ ‘F?"aafdgfeft-er ﬁ?‘ﬁ%‘i‘%’&?‘ﬁ#ﬁo&ﬂ? Fi BB honi um
hexaf | uo : -4l i 'Rg?nps Ny

hexaf | uo{sgg%ggegﬁﬁ)gx}?%% , %ﬁ:ﬂm t Ehé{eSb ﬁg%qe}.rngl'h}feydca (ill'yglltife cgdr%mbceataé)ézlecelct ed

f r om DVARydrdlyhiy dao by -abesmzysiished medtin g thoBi-jubstituteddsaxayelé-arabdthzobisedn ol e

(HOAt) and the like. The solvent can be selected from rretg%l ene chl oride,
chl or of ofthPIBREriateRelventip thepreagnee of yalern el ignpse 1san b Relected fophgdivan pe

sel ect edy f rj i - di | - hyLam and e hike. a
repr esen}tl}é({r?{\}gé’eéog%r%?%? ﬂ}/ﬂgxlggs h@gﬁjt %ﬂeog&li% ggg]ztgfgﬁgar@%x%/oll\(éé?é%ﬁl' g can
react w tdlectdiefrappéthyrdlathel, amsting aldohdh THE, daats DNF MRMPY hed thedieant de

using EDC as the coupling agent and DVAP as the catal yst. Schene 3
101331 Theembipatigps teaapefoshy prepresspiative gramle.dbnerderdad Hii ¢am bethpgrolyzed by

di fluoroggcetate.in.the presence. of solvent and a base t rovi de.

b i ket oacindh Skl PARSRE nihecRek iRt shad BT ER R LA uE Bet,
t ol uene pbBghbhecakidsgli@Reldconbi nations thereof. The base can be sel ected
from sodi um et hoxi de, sodi um et hoxi de, sodiumtert-butoxi de, potassium
et hoxi de, pot HdSVLm nidehasilektitutpd tissgralencadoxylbuads i e, besoaivartechya ande,

t i hydri de, . t i ke. .| I tati le, th t
Fenct i PYETIpIe i5id Pop S iUPHEd by fouHi By B3 h Ae B GO JHRT ol um
et hoxi dedésgfg@g@%mﬁ e Q%ﬁbgtﬁgeg’-ims%ler&r&)&&ﬁé -aci]ho A If'r%at@%%ilﬁ?taﬁne

ester can stituted at t -position by an al kylation then converted

to the isgpreprodte chibliratirgdigeat ovith estvithowasolveat, ne pedvede m iherareddtk yéidt i ng

agent in an appropriate solvent and base to provide an a-substituted

pdi ket onehlorfggewhickyoan b iwplated ar treaied Becdly|te predds thedesiredapeduntailhg o-

substitu . vyl haljde, an qgptional]ly tifuted alk | f.onate and the

e, | o Byl |sBR e e AR WSO pEBR e ETal O SO U re | ke

and conmbiletinang agbtligdie progenbasesdiwnt bEn&e! Boit &dnipld thes@dbritiniag Agxitde,

sodi um net hoxi de, sodium tert-butoxi de, potassium ethoxi de, potassium

met hoxi dean Yegelpsted dram exalylaaided Bionyd ghloride phiesnherus poehdesda, phosphorus
oxychloride, phosgene and phosgene equivalents, and the like. The solvent can be
selected from methylene chloride, chloroform, benzene, toluene and the like. In a

representative example, oxalyl chloride in the presence of catalytic DMF can convert the
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hydride, and the like. In a representative exanple, the p-diketone ester
can react with an alkylhalide in DMV with sodium hydride as the base at
around 60WQ.200023B2The a-substituted p-di ketone ester cROTRS20849863ed to
t he i soxazol e by reacting with hydroxyl am ne hydrochloride in an
appropriate solvent. In a representative exanple, the a-substituted

| 3-di ketone ester can react wth hydroxyl am ne hydrochloride in the
presence of acetic acid to provide the a-substituted i soxazole ester. In
sonme enbodi nents a m xture of regioisoneric isoxazoles may form The
regi oi SORRLb&ithtS@XRABLAS cHBYx AR &8P ah adidadloddidivith dsiakhe/ ad BleeRIVeRf. OUgh
the remai ning steps or taken through the remaining steps as the m xture.
[ 0136] Théhaigubsdidtetaed cldonde obre thsmt be reamtedbwith camv emninedint an tappropriate

a-substituyted i soxazal e carboxyli.c acid by aci r .base cat ze
nyarof ystdventaatenld te ShEPissRaY of 6t b wouiR B St el S Fluitng ¢ e
a- SUDST i Ebt B8 sbiSQEATRIE reihylEneattiiBride, KOS ofoRmaBeRRAE ORAL ETEP! ViRAhyli N the

presence of water. The bas€ can be sél ected from sodi um hydroxi de,

pot assi uethéry ddioxarde, and tthe ulkdydrhe dmse acmh thiee skliebted Trbm Sokthghmingn be
selected from ethyl alco , h coho]., THFE, di gxane, -, NVP, and
The 1 keaapsfFhabn DB He LY, DML Ptibe, e \}l(i‘ee%{‘é?n‘ﬁﬂ%“‘ft%‘sest er
in THF c r ' dahethd £ r Qi [ resence
of vt er TS Ohr b diaPRSEHaR, BRARG A M b T R P e oo BaE  he
a- subst i sminedn tregresentaofCEHD axd/iriethydanide aambise 16 provédet thel desred producer nedi at e
acid chloride foll owed by coupling with an appropriate amne to provide the
desired product. The a-substituted isoxazole carboxylic acid can be treated
with an appropriate chlorinating agehemedi th or without solvent, to provide
an interpedipate acid chloride which can be isolated or treated directly to
provide th i r ed "EPGEHEEECNThe &&§u§§jfyutéﬁgﬂ§8kazclé& Ryl | aci d
can be conversed to ancsaeiet chl ori deo-isihg a &Rt 'dri nat|i ng “agent 4 n
presence of sol vent>'Br*'fieat. For exanple, the chlorina
sel ected fromoxalyl chloride, thionyl chloride, phosphorus trichloride,
phosphorus oxychl ori de, phosgene and phosgene equival ents, and the |ike.
The sol vent can be selected from nethyl ene chloride, chloroform benzene,

tol uene anda@?;ﬁ}&ke.N*@M@Rggpresé tive axamplBu.xal yl chlforide in the
. TR onwe :

presence of cat ti Jhe—a=sihst d 1"'sox e
carboxylic acigl o an acid chloride @i th toluene as the solvént. The
intermedi ate acid chloride can then be reacted with an amne in an
appropriate sol vent optiongtty fn the priesence of a base to provide the
desired product. RFlve.=®l ventrs e\ se] ected from nmet hyl ene chloride,

chl orof orm benzeme tol uene, oKF,Sdjethyl ether, dioxane, and the |ike.
The base can be selected fromtriethylam ne, diisopropylethyl am ne, DBU,
DBN, DVAP, pyridine, and the |like and conbinations thereof. In a

representativ npl ] (o) i f iate
amne in the @rl gglgncg% gfth‘?‘ﬁn\gagr? e?(;r}llee{ahy ea%&ﬁghgcg?%ﬂ%ga{shge n&g%&?gﬁ\%%gg/t he
desired faathcvithSaydroeyldmihe 1BRitddhoridei 8nyh dppebipkateonsivann optordipyant ed to
t he thieqy[_isoxazole by S o

additional step of refluxing with trifluoroacetic acid may be advantageous to complete the

conversion. In a representative example, the B-diketone can react with hydroxylamine
hydrochloride in the presence of acetic acid followed by reacting in the presence of
trifluoroacetic acid at reflux to provide the desired thienyl isoxazole.

[0139] The thienyl isoxazole can undergo a Friedel-Crafts acylation reaction
with an acid chloride and a Lewis acid in an appropriate solvent. The Lewis acid can
selected from AICl;, TiCls, FeCls and the like. The solvent can be selected from

methylene chloride, nitrobenzene carbon disulfide and the like. In a representative
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reacting with hydroxylam ne hydrochloride in an appropriate sol vent,
optionally, an additional step of refluxing with trifluoroacetic acid may
be advantwW@eow#02ve2conpl ete the conversion. I n a repres®eTAiS2008/0843&a8pl e,

t he P-di ketone can react with hydroxyl am ne hydrochl oride in the presence
of acetic acid followed by reacting in the presence of trifluoroacetic acid
at reflux to provide the desired thienyl isoxazole. [0139] The thienyl

i soxazol e can undergo a Friedel-Crafts acylation reaction with an acid
chloride and a Lewis acid in an appropriate solvent. The Lewis acid can

sel ect edefdniTe AhEHaenyli6okdizolERGA SeRDth hitehyldné&hloH#R with ¥£AEiIdCHbRR iael ect ed

from net hyl ene chloride, nitrobenzene carbon disulfide and the like. In a
r epr esenthatpresencesofdigpll eyndeheefluhite prolvidesbx desoieé poaluct: eact i n et hyl ene

chloride with_an acid_chlori iin the presence of FeCl3 under.reflux to
provi de the duApLg p?tﬁdﬁwy?fﬁo%etpmcavmeeﬁlghstltﬂt?ff Rt & RogHiogeby an

substitu - 1t a I . r .

i soxazol éﬁglijﬁ[én H%lﬁe‘:?ijypé}%{d&lb%gﬁgﬁ)éﬁggzh éelll}?geﬂzi@? é%ﬁ%g?i(?%\rﬁ@eaﬁtegé}f%?ﬂth%gagent
in an appkoRfih@hgens ®h ¥e Bhpropiehtd asiQertt anBHAYd Bepravideas dbsibktitdic@dhiehyigny|

Pdi ket one. The al kyl ati ng agent can be selected from an optional |

subst i t utlikdtoack hialkiyiéing agens pen baisdl¢ojedstmpratantoptienalkyl suhstguted @Hfa(ﬂ@}/ié@d t he

i ke. The so).vent can.be,selected fro - N THF, . di axan nd the |ike
bnd conbh Aoty HERieEd Hi ElERE aRTSE Ter. ol b o Ebt e it b de,

sodi um NnpNIOXNNER, BIPA] Gidk AR, tand Uh&Xikd GandPINARRAHHS RhLIEX dBe TARE RBS M

net hoxi de, potassiumtert-butoxide, sodium hydride, potassium hydride, and
t he |i kesel¢atedn fromprsediant athonklee sadipine methvaidehisedipm Rertibitekislae peesumcan
react with an al kyl halide.in DVF wi th sodi.um hgdri e ash%{i‘ﬁ base at about
60 c.  cthoxiflg, pqtassiyp methgride; patastiump fesnbiiopde reigRh¥deiden B0@E W8I ted t o

the isoxgzalfe B4 figafidl N9 a%%r@séﬁlfa‘?i"vg%Xéxﬂﬂﬁef‘ﬁxeh?{fgﬁﬁmmh%ioﬂg st &l re

t
appropriate solvent. I'n a representative exanp e a-substitut eécthi enyl
P- di ket onéthaanlky#atide wi DMhwith eadiliariiyde dé ydihe bhdecat iableutiod °the presence of

acetic acid to provide the a-substituted thienyl isoxazole. (01421The
a- subst i t ut ed (@4 bny| Thesysubstiused thienyhBelikgione qapibs genvariedte he isoxazole

by reacting with hydroxylamine hydrochloride in an appropriate solvent. In a
representative example, the o-substituted thienyl p-diketone can react with
hydroxylamine hydrochloride in the presence of acetic acid to provide the o-substituted
thienyl isoxazole.

[0142] The a-substituted thienyl isoxazole can undergo a Friedel-Crafts
acylation reaction with an acid chloride and a Lewis acid in an appropriate solvent. The
Lewis acid can selected from AlCl;, TiCly, FeCl; and the like. The solvent can be selected
from methylene chloride, nitrobenzene carbon disulfide and the like. In a representative
example, the a-substituted thienyl isoxazole can react in methylene chloride with an acid
chloride in the presence of FeCl; under reflux to provide the desired o-substituted thienyl

isoxazole ketone product.
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acylation reaction with an acid chloride and a Lewis acid in an appropriate
solvent. The Lewis acid can selected from Al C13, Ti Cl4, FeCl3 and the |iKke.
The sol vewWD 20e002D@2sel ect ed from nmet hyl ene chl ori de, ni PCHFRSANEHE43Sxr bon
disulfide and the like. In a representative exanple, the a-substituted

t hi enyl isoxazole can react in nethylene chloride with an acid chloride in
the presence of FeCl3 under reflux to provide the desired a-substituted

t hi enyl isoxazol e ketone product. [ 0143] 4- Acet yl benzoi ¢ acid can be
converted to 4-acetyl benzoic ester by esterfication. For exanple the

4- acetyl benzoic acid can be converted to 4-acetyl benzoic ester by treating
4-acetyl benzoic acid with acid in tdigepegsence of an al coholic sol vent and
heating. Jfhe acid can be hydrochloric acid, sulfuric acigd and the like. The

sol vent %ﬁﬁt heydn, redogc@hol | al cohdt"COAd e | i WO/\
r epr esent at rve gxa—l_—t‘h—zlrrp €, e 4- acetyl €Nzoi Gaadkixtho€an reac h et hyl
al cohol at refPux in the presence of “sulfuric acid to proVide ethyl

4- acetyl benzoate. [0144] The ethyl 4-acetyl benzoate can be condensed with a
P- ket oester in the presence of solvent and a base to provide a Pedi ket one.

The sol vent ,gan.-he,s6l.act ed from pet I/e\ne cloh.owri e, DNE, byvene and
the |ike and—combinatioens th he® base can be sel ecte m sodi um

et hoxi de, sqdi' tii" 1B hoxi de, s8di um tert-but oxi de, potassium et hoxi de,
pot assi um net hoxi de, potassiumtert-butoxide, sodium hydride, potassium
hydride, and the like. In a representative exanplte—the—am-de can react
with ethyl trifluoroacetate in thkhe presence of tol uepe_ahd sodi um et hoxi de
to provi de PEh¥HIEY] 1 ed R4 nl‘oester_‘.g—l,o145':’|zgl', pidi’ketone ester can be
subst i t ut ecovat cidie a- posbtd on by an al kyd atipn tRen converted to the
i soxazol e. The P-di ketone ester can be reacted with an alkyllating agent in
an appropriate solvent and base to provide an a-substituted 13-

[0143] 4-Acetylbenzoic acid can be converted to 4-acetylbenzoic ester by

esterfication. For example the 4-acetylbenzoic acid can be converted to 4-acetylbenzoic
ester by treating 4-acetylbenzoic acid with acid in the presence of an alcoholic solvent
and heating. The acid can be hydrochloric acid, sulfuric acid and the like. The solvent
can be methyl alcohol, ethyl alcohol, and the like. In a representative example, the 4-
acetylbenzoic acid can react with ethyl alcohol at reflux in the presence of sulfuric acid to
provide ethyl 4-acetylbenzoate.

[0144] The ethyl 4-acetylbenzoate can be condensed with a B-ketoester in the
presence of solvent and a base to provide a B-diketone. The solvent can be selected from
methylene chloride, DMF, NMP, toluene and the like and combinations thereof. The
base can be selected from sodium ethoxide, sodium methoxide, sodium tert-butoxide,
potassium ethoxide, potassium methoxide, potassium tert-butoxide, sodium hydride,
potassium hydride, and the like. In a representative example, the amide can react with
ethyl trifluoroacetate in the presence of toluene and sodium ethoxide to provide the
desired B-diketone ester.

10145] The p-diketone ester can be substituted at the a-position by an
alkylation then converted to the isoxazole. The B-diketone ester can be reacted with an
alkylating agent in an appropriate solvent and base to provide an a-substituted -

diketone. The alkylating agent can be selected from an optionally substituted alkylhalide,
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di ketone. The al kyl ati ng agent can be selected froman optionally
substituted al kyl halide, an optionally substituted al kyl sul fonate and the
| i ke. Thewodbevean be sel ected from DVF, NWP, THF, diP6TAIS80084BS3 he | i ke
and conbi nations thereof. The base can be sel ected from sodi um et hoxi de,
sodi um net hoxi de, sodium tert-butoxide, potassium ethoxide, potassium

nmet hoxi de, potassiumtert-butoxide, sodium hydride, potassium hydride, and
the like. [0146]1f no substitution at the a-position is required, the
13-di ketone can be converted directly to the isoxazole by reacting with
hydr oxy| afropgorkiyigrsabéi totcd dékylsul fanatappd Al iiké.e Tho lsyksit. calBd selakddyfroran
additional step of refluxing with trifluoroacetic acid nay be advant ageous
t o conpl BMF.t NME oiBr diostne, [apd ghe dike cadngombinations dheypef. Thgebasag-cagibget one
can 1 eact i i XA anrkpTngdly dEAEH Blfsidd LBEPISPEREER aashLE acl d
fol | oned %y reacting in the presence 0 i Tt Uor 0acet | coacka & rerlux to
provi de tnexides bbRskiiE Onadokrle bpBBEOdiemettEhutotitle, S SdRuR NDRIJEE Pb&sduil Xt ure
of regioisoneric isoxazole benzoic esters may form 101471The isoxazol e
benzoi ¢ bwdride, ahthplikeonverted to the i soxazol e benzoic acid by acid or
base catal yze zed. hydr.ol

rd.ysis., The. base,. cat al ysi S n be
acconpl i shed ﬂ)rlgéfl n Pﬂegups;glé%é Tt @A ONLIS TEguitgd; ﬁ“eaﬁ'aageéonierfaﬁr?e
appropri g efed WRBLtY 1 &E%o%ﬁ‘oﬁé'%‘}?reé}?tinp@%iﬁ{ hydtBRy1BaRR ARG ReligGhed from
sodi um hydr oxi de, potassi um hydroxi de, [ithium hydroxide, and the like. The

sol vent epmopreats edleeite Ppfiowally, et hgditiahdotep of refiuking witle odifblqroakielic adidoxane,
DMF, NWP, and the |ike and conbinations thereof. In a r,epreseqta ive
exanpl e, MNP LORBIAGTWS J& FoBIPLete thes FonveTsIanE IR frapeeseRiali v ¢2ePleythE dct i ng

with lithi ydroxi de.| f rt [ j ol e
benzoi o BHEYGE A HARRIERETTGReniBE i de Brahil PackiONAR]
i nt er medidlosyed Y xeatihg ihthe Hodsends, dF-tdilo@ohyetiaatideat tdflua.to Péovidecthe duaditbd)
foll owed by an organonetallic reaction to provide an isoxazol e ketone.
101491 ThBOX&SKa PN 0 eHST0i & se1E chedbeeian BENUE RiciegwipomsnicHgoxaZekazol e

benzoi c %&b@é@%ﬁ%hﬁﬁr&? using a coupling reaction. The isoxazol e benzoic

acid can be reac a coupling agent in the presence of a catalyst and

N, O- Di ni et hy[(1d] oxyl't@nkaezbly bepdit esterdenibe doheerfydas @Re BoRdzoke Ba@dkzyient to
provi de the desired product. The reaction can be optionally run in the
presenceadf by paideor Page caahrehdydepdyfis. The base catalyzed hydrolysis can be

accomplished treating the isoxazole benzoic ester with a base in an appropriate solvent in
the presence of water. The base can be selected from sodium hydroxide, potassium
hydroxide, lithium hydroxide, and the like. The solvent can be selected from, ethyl
alcohol, methyl alcohol, THF, dioxane, DMF, NMP, and the like and combinations
thereof. In a representative example, the isoxazole benzoic ester in THF can be
hydrolyzed by reacting with lithium hydroxide in the presence of water to provide an
isoxazole benzoic acid.

[0148] The isoxazole benzoic acid can be converted to an intermediate
isoxazole benzoic N,O-dimethylamide (i.e. Weinreb amide) followed by an
organometallic reaction to provide an isoxazole ketone.

[0149] The i1soxazole benzoic acid can be can be converted to the isoxazole
benzoic N,O-dimethylamide using a coupling reaction. The isoxazole benzoic acid can
be reacted with a coupling agent in the presence of a catalyst and N,O-
Dimethylhydroxylamine hydrochloride in the presence of a solvent to provide the desired

product. The reaction can be optionally run in the presence of a base. The coupling agent
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can be sel ected from di cycl ohexyl carbodii m de (DCC),

di i sopropyl carbodiimde (DIC), 1-ethyl-3-(3-dinethylam nopropyl)

car bodi i W@eotydp@ehl ori de ( EDC), PCT/US2008/074353

0- Benzotriazol eN, N, N , N -tetranet hyl -uroni um hexaf | uor o- phosphate (HBTU),
0- (7- Azabenzotriazol-1- y1)-N,N,N , N -tetranet hyl uroni um

hexaf | uor ophosphate (HATU), O-(Benzotriazol-1-y1)-

N, N, N, N\t -t et ramet hyl uroni umtetrafl uoroborate (TBTU), (Benzotriazol-1-

yl oxy) tripyrrolidi nophosphoni um hexaf | uor ophosphate (PyBOP),

Br omo- t r pgPyé kabited RORNARPASREINBRREA GO I@@CQSBI@@&@p&I%B@P&ide?{MC?,he
| i ke. The catal yst can be selected from P, 1- hydroxy-benzotriazol e

(HOBt), 1l-eHydtdddydimethybenomsopylacasbedimdahydranhiotide (EDER O-Benzainiapdant can
b I , t hyl .chl.ori de, I f THF,. Et OAc,
byt df neNan neH Ty S e e rmahugihale, G T b et praer

di i sopr opy ety Nk REn&RfuioAfin ih%ﬁafltdﬁpol\;lﬁlg%ﬁfee&?)ﬁ’lfr@f),i MQB%{%THI&)I-H)IT}%

i soxazol e benzoic acid can react w \ met hyl hydr oxyl am ne
hydr ochl bW 0 N'-tettahnethyheesnoe of tateflogiobpmtachl o TAEUYsi ng(Ba@eotaszalhle

coupl i ng agent an as the catal yst t rovi de |.soxazol e benzoic
N0 i b Ry DR a1 RSP SPRAR TS ox dost BropemeB Bt o-BriTRPRyI ArUEo SR T eact
with an Wm%ﬂh'oﬁiuhﬁﬁ&@a@lhofo‘f&h@é})h@t@gl’l"??f(bl%ﬁ EndHBIL TRe PAtQYstdGna

i soxazol € phenyl' ketone. The organonet et c reagent can be a Gignard
reagent , bal kylectezd ncrand DPNMAR,i kbehydihey-bedzogirzolean(lE@BNHF, 1 -ldidoxareazadi et hyl
ether and the like, In a present ative exapple, t i soxazol e henzoic

N, 0- di mebHipPHiszels (B ang feyien e @IYaﬁ&PIHggéf‘j@‘éﬁI] from rreihYicee prlgvide an

i soxazol g pesi HsNenRvp, [ AEBLENE, By Hlike AR DRI Ofie BSNeSan $RMeRE(ed
substi t ut eg%at the a- pos]i)’tllqén’l%y ar’IBZICIIIIyI atIIIon then c%nvertagg)%tg the

I soxazol gomTtnethylathiketdiiseprbpylzthiylamesd ard thanikbe In eaepresknvitivh caamplektheat i ng

agent in, an a&propr,l at e, sol vent and base to provide an a-substituted [ 3-
di ket onelspE¥PY; hengeicercld qagereastiyithy N AP imgEmhydsgx vianiae hpdroghlonde 1 e

opti onal i I hal | , | 0 ; i
aIO kyl sul I)]Ioé?leleé g %Ignxhg%lﬁ%n?licEIgw%IIg%%oPg g: n tg ?II:IIfn Q(gIéI héé Isagglﬁa%&(# %AEI aI\S/Ft,he NVP,
THF, di oxasigst tapbvideaht iskrazmicbaeoibiNiatdiorthyldaeideof The base can be

sel ected from sodi um et hoxi de, sodi um net hoxi de, sodi um tert-but oxi de,
pot assi um et hENPBk, pdeadiaxamipebreeideN.Qrdimehylamidee roan pagaski Weh 88di um

hydri de, ' ' | i : - t]
P—diketo%@aﬁgﬁégﬁghgg éIﬂgg%q@gﬂ%§§$é% e t%g¥?ﬁg£2?lgﬁﬁggﬁﬁg%gﬂﬁgg%§azole
benzoi ¢ Thé efgdaymeratlidc Rehgtt danhyedh Wrygrard Regbidalkghlzoicl A1) the 1ide. The
appropriate solvent. In a representative exanple, the a-substituted

13- di ket ¥eentspmpe JHEY, divxane, Wiathyl igther and therlikse Inpdersesmiative éxampleniae
presence; 8, AREbLE AN LOmBEGIh T, LOE SHPL ! Efleh5RXAZRNE iRoRzRG ester.
I n some enbodi nent's a m xture’of regloi Someric i SoXxazol es®hay form

[ 0153] Therosideshiiiothasle braydzade. benzoi c ester can be converted to the
substituted i soxazol e benzoic acid by acid or base catal yzed hydrol ysis.
The base
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catal yzed hydrol ysis can be acconplished treating the substituted isoxazole
benzoic ester with a base in an appropriate solvent in the presence of

wat er. Th&Ol2aek02062 be sel ected from sodi um hydroxi de, PEGFIESHIBOMF3S3

hydr oxi de, |ithium hydroxide, and the |ike. The solvent can be sel ected
from ethyl alcohol, nethyl alcohol, THF, dioxane, DVMF, NWP, and the |ike
and conbi nations thereof. In a representative exanple, the ester in THF can
be hydrolyzed by reacting with [ithium hydroxide in the presence of water
to provide a substituted i soxazol e benzoic acid. [0154] The substituted

i soxazol e benzoic acid can be conveghed to an internediate substituted

i soxazol e benzoi c N, O-di net hyl am de 61 Wei nreb am de) followed by an
organonegQIL;c reaction to provide acsgbstlguted i soxazol e ket one.

[0155] The’ §g£§gzuq;ed i SEXUAZBE henzof ¢ Jean BEEAR B8 Converted to the
substituted azol e benzoic N, 0- difre} am de usi ng*a**&Gupl i ng

reaction. ThE substituted i soxazol e benzoic acid can be reacted with a
coupling agent in the presence of a catalyst and N, O-di met hyl hydr oxyl am ne
hydrochlorideg,in the presence of a solve rovid N&@%Mde5|red product .
The reacti, L oOpt i PR in"t efte ~e§—a-base. The coupling
agent can bg J%etrect ed fron1d|cyclohexyI€aTbod||nldemﬁtfﬁﬁa
diisopropylcarbodiinide (DIC), 1 -ethyl-3 -(3 -dinethyl am nopropyl)

car bodii m de hydrochl oride (EDC),

0- Benzotrlazole N, N, ThN -t et rfamet |-ur hexaf | uor ophosphat e (HBTU),

0- (7- Azaben agol - 1- yilgk- N,| NN thyluronlun1hexafluorophosphate
(HATU), 0f riy az_E;I" 1) - N -t t ranmet hyl ur oni um

tetrafl uorSborate (TBTU), (B nzotrlazoi 1 -yloxy)tripyrrolidi nophosphoni um
hexaf | uor ophosphate (PyBOP), Brono-tris-pyrrolidi nophosphoni um

hexaf | uor opho e ( the i a elected
from DVAP, 1- ﬁﬁg?t ﬁggp%Fgggguoﬁféﬂﬁgﬁbggﬁﬁﬁﬂh§£%§§% gﬁgg Vazol e
(HOAL) a@lqiytahsn Itnéﬁeeonweedssal the Rdoxadle. bﬁlesgldﬂge&&fé tfe'h%Ib Bieh ¥AEPE r@aeiear i de,
chloroform DW, NWP, THF, Et0Ac, pyridine and the |ike. The base can be

sel ect edwlitih(amaﬂkylaitrigwlgamn Inen a;ipnopopne(splwlemtdmxdllmm toepravide tih ec-dubkténtedr-a
ive exanple, t ol e benzoi ¢ aci react with

represent ; h 0 c

N, % Di nefi%wﬁsdbe@%wa?ﬁtﬁe ﬁw @M ajpg fgent C%é)epwggfé?fgér%lr %PHS}?‘@Hé
hi id h t t

chlori deg e{subst| 1ﬂ§nd§ §n8 ll?g%t?sﬁﬁﬂédél\?lo Wi dtnghg@ Fhy 5@61 e

provi de t |so azo enzoi c yl am
substi t utadbé schecaziofremdeiFoNMP, DHE| dietdny| and the likarand eambmmlbﬂis thereof.

The base can be selected from sodium ethoxide, sodium methoxide, sodium tert-butoxide,

potassium ethoxide, potassium methoxide, potassium tert-butoxide, sodium hydride,
potassium hydride, and the like.

[0152] The a-substituted B-diketone benzoic ester can be converted to the a-
substituted isoxazole benzoic ester by reacting with hydroxylamine hydrochloride in an
appropriate solvent. In a representative example, the a-substituted B-diketone ester can
react with hydroxylamine hydrochloride in the presence of acetic acid to provide the
substituted isoxazole benzoic ester. In some embodiments a mixture of regioisomeric
isoxazoles may form.

[0153] The substituted isoxazole benzoic ester can be converted to the
substituted i1soxazole benzoic acid by acid or base catalyzed hydrolysis. The base
catalyzed hydrolysis can be accomplished treating the substituted isoxazole benzoic ester

with a base in an appropriate solvent in the presence of water. The base can be selected
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an organonetal lic reagent in an appropriate solvent to provide a isoxazole
phenyl ketone. The organonetetal lic reagent can be a Gignard reagent,

di al kyl 2¥VAc0ed9%3Re | i ke. The sol vent can be THF, di ox&6&/USA0810MBE3 et her
and the like. In a representative exanple, the substituted isoxazole
benzoi ¢ N, O-di net hyl am de can react with a Gignard reagent in THF to
provi de an substituted isoxazol e phenyl ketone. Schene 7 a Hydromdamme

hydr ochl ondeR4 R4 pyddi ne. EtOH, reflux b. (AcO 20, 145 C

from sodium hydroxide, potassium hydroxide, lithium hydroxide, and the like. The
solvent can be selected from, ethyl alcohol, methyl alcohol, THF, dioxane, DMF, NMP,
and the like and combinations thereof. In a representative example, the ester in THF can
be hydrolyzed by reacting with lithium hydroxide in the presence of water to provide a
substituted isoxazole benzoic acid.

[0154] The substituted isoxazole benzoic acid can be converted to an
intermediate substituted isoxazole benzoic N,O-dimethylamide (i.e. Weinreb amide)
followed by an organometallic reaction to provide a substituted isoxazole ketone.

[0155] The substituted isoxazole benzoic acid can be can be converted to the
substituted isoxazole benzoic N,O-dimethylamide using a coupling reaction.  The
substituted isoxazole benzoic acid can be reacted with a coupling agent in the presence of
a catalyst and N,O-dimethylhydroxylamine hydrochloride in the presence of a solvent to
provide the desired product. The reaction can be optionally run in the presence of a base.
The coupling agent can be selected from dicyclohexylcarbodiimide (DCC),
diisopropylcarbodiimide  (DIC), 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
hydrochloride = (EDC), O-Benzotriazole-N,N,N’,N -tetramethyl-uronium-hexafluoro-

phosphate (HBTU), O-(7-Azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (HATU), O-(Benzotriazol-1-yl)-N,N,N' N'-tetramethyluronium
tetrafluoroborate (TBTU), (Benzotriazol-1-yloxy)tripyrrolidinophosphonium
hexafluorophosphate (PyBOP), Bromo-tris-pyrrolidinophosphonium

hexafluorophosphate (PyBrOP), and the like. The catalyst can be selected from DMAP,
1-hydroxy-benzotriazole (HOBt), 1-hydroxy-7-aza-benzotriazole (HOAt) and the like.
The solvent can be selected from methylene chloride, chloroform, DMF, NMP, THF,
EtOAc, pyridine and the like. The base can be selected from triethylamine,
diisopropylethylamine and the like. In a representative example, the isoxazole benzoic
acid can react with N,O-Dimethylhydroxylamine hydrochloride in the presence of
methylene chloride using DCC as the coupling agent and DMAP as the catalyst to
provide the substituted isoxazole benzoic N,O-dimethylamide.

[0156] The substituted isoxazole benzoic N,O-dimethylamide can react with

an organometallic reagent in an appropriate solvent to provide a isoxazole phenylketone.
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101571The thienyl carboxylic acid al dehyde can be converted to an
internmediate thienyl acid chloride al dehyde foll owed by coupling with an
appropri awve 2a08/0286320 provi de the desired product am de. PCHEIS2HNSHMBS3
carboxylic acid can be treated with an appropriate chlorinating agent, with
or without solvent, to provide an internediate acid chloride which can be
isolated or treated directly to provide the desired product. The thienyl
carboxylic acid al dehyde can be converted to an acid chloride using a
chlorinating agent in the presence of solvent or neat. For exanple, the
chl ori nathégr@agenttefadit RAg&R|AsRh GHeRAraxadgeht, AMIRYI Afs ahdiRMylte. athor i de,
phosphorus trichloride, ﬁosphorus oxychl ori de, phosgene and phosgene
equi val esalgent gaibe AER, dk)exaner ldectiyd lethenind the like. delaaepresenfativmenamply] tine

chl ori de rofor enzen d t he I|ke a represent.ative
exanpl e HRHCERFEH e - P B e G B Tt it o b lh FERRU B ¢ he
t hi enyl ?HFQ@}SVAW& ﬁﬁu@stﬁh@@h&ﬁﬁz&@ RényletapRy! carboxylic acid chloride
al dehyde with tol uene as the sol venP ﬁ0158]The i nternedi ate thienyl

carboxylic acid chloride al dehyde cihemhén be reacted with an anmine in an
appropriate solvent optionally in the presence of a base to provide the
desired prodyct am de. The sol vent can beR4seI Lo f.r.am. thy e %¢hlori de,
chl or of Obﬂd\’zljs_se“ﬂz‘enea (COCI) ITquene DMFcat..I_H': oﬂ; S *R4 FE%W}W AR e #ike.
The base can be sel®etsdrfrom triet hylam ne, g{;fge'e Rropyl ethyl ani‘ne, DBU,
DBN, DVAP, pyridine, and the |ike and conbi nations ‘thereof In a
representative exanple, the acid chloride can react with the appropriate
amne in the presence of THF and triethyl am ne as
desired product thienyl aldehyde amide. 101591The
can be converf8A T8 a"Thi entih; Mg ami-de—i-n-a t
t hi enyl al deWY‘dea‘eaWHdﬁeﬂ can het rea@t ed wtfi=#3P4r oxy
an appropriate solvent in the presence of base fol
provide a thienyl nitrile amde. In a representative exanple, the thienyl
al dehyde ami d[eﬂléah r ddet thienyh barboxptigl aniidneldwhyﬂeoaiahobé deonivart¢chetopraesence

T G 2 LD Gy R o <o
be dehydﬁrﬁfn‘%Qotp?o@ﬁ@ﬁie%sﬁ&le?ltolah&r%lndg' trhi |tﬁe§§ﬂc@ﬁyoxﬁh@aag rZE)fﬁiB@ttr'thgdr eagent

can be acetic anhydride and like. In a representative exanple
thi enyl Withr ex yapproperiageni didoramting ezgent, wivith ac evitbownbylderitdeo aproeidevaned

terrperature t r ovj the thie e am de e react rature
can be |W‘T’W€8‘ra%r?§é‘! gﬁ‘)‘i‘ﬁ?eow}“&b %/ le(IJs@al‘ Wb edgb@cn{’(‘ﬁB@]" éﬂ? 1&?33%
nitrile ahds qgg tl*ﬁ%nﬁQ%%&&l‘?cda&@altdl%ﬁyd%@aﬁ'%'co#%%@’fé’ g @ﬁloﬁﬂk ‘r’l%
reacting the thienyl nitrile amde wth hydroxylam ne hydrochl ori de“under

t he apprmphioamaatmg)aghnt iro s pr'ELmlce loif @olvkentnort néak.e Famedamplan tHeechi@aetieg Wit h

hydr oxyl am ne hydrochl ori de, se,. wat er and sol vent to rovi de .t hi enyl
hydr oxy a4} ﬁé“é’r?i cteﬁhéoeagéﬁxlaﬁhleed%d&maﬂ &bloride.ePhqsphoryt drfhieddat e and

the likey, gﬁora%x nppﬁsgeﬁil en{/)?d %ml uithO, AhGROAke ok Ld1Ged:i ke In

a repres% tive 1€ am de can be reacted Wit
hydr oxy| eami tmeeeﬂ‘qcﬂhddmdﬂh andthidenench drédep ciparionen, dfenmrd; tohnene ehdtle, likealen and

et hyl al cohol under reflux to provide the thienyl dr oxyam di ne am de.
[ 0161] ThESPEasFRIRRNE FrpmplsParyhiHendsindae prsenss of aﬁ%%/l QME Gap jggnvert the

thienyl carboxylic acid aldehyde to an thienyl carboxylic acid chloride aldehyde with

toluene as the solvent.

[0158] The intermediate thienyl carboxylic acid chloride aldehyde can then be
reacted with an amine in an appropriate solvent optionally in the presence of a base to
provide the desired product amide. The solvent can be selected from methylene chloride,
chloroform, benzene, toluene, THF, diethyl ether, dioxane, and the like. The base can be

selected from triethylamine, diisopropylethyl amine, DBU, DBN, DMAP, pyridine, and
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azai soxazol e am de by reacting with trifluoroacetic anhydride in an
appropriate solvent. In a representative exanple, the thienyl

hydr oxyarmwi2ne/@sidde can be reacted with trifl uoroaceti @CAARPUBIOASI n t he
presence of toluene at elevated tenperature. The reaction tenperature can
be in the range of from about 80C to about 90C. [0162]In cases where
conpounds are sufficiently basic or acidic to formstable nontoxic acid or
base salts, adm nistration of the conpounds as salts nay be appropriate.
Exanpl es of pharmaceutically acceptable salts are organic acid addition

sal ts f ofheBkerddNcasbidstiodi Ré&edOr A 8 rBf¥SnRhiQ8i&k@hpRC GRPAAN RlonAL AN for
exanpl e, tosylate, nethanesulfonate, acetate, citrate, nmalonate, tartarate,

succi nat @actbitl izt @prfasw batre methk etasghqqtcsfrHﬂE ,anértﬁmetbylgrlnytceasmoh@s phat e.
Sui t abl e in]g1 gﬁ(ﬁﬁ (? S ma,e{ e forﬁe including but not limted to
hydr ochl BPis hedgsired prodyet thigpyl éfgﬁ% Ste, and carbonate salts.

[0163] Phar rraCfmgg]cal 'T%e@ﬁ%ﬁﬁ%@c@h?déﬁhki% dARYe REnRPka e thikisyl AdriRl ARdar d

procedures well known in the art; for exanple by reacting a sufficiently
basi c coinnpa)twrd sepqitoeess. aﬁhamhlamylvalddhydte smideadzinebearchci edh fwfi dr Ioidnayx ydamine

physi ol ogi cal. | ccept abl e ani on. i metal (for | e, i um
pot assi L}%(dé‘?c}‘ll%‘ﬁl PProprigig qoll]\éenég}{ RYEeafe ?é?ﬁse %lwdebyc%%gﬁﬂfmsal ts
of car bogylioGidacs ‘E'tﬁex?yfl”hlt’i‘ilé %n#?&‘e aeh%@rﬂltm nthéstﬂlgﬁ%/lsalée gdrug

form of the agent or “conpound m ni stere to’an in |du In need

t her eof a@nidproan reagt wnthf}@dsomytanane hgknthlbﬂn@a ini the possemret e yridine andeetlpar ent

drug in vivo. Prodrugs are often_ useful (g cayse, l|n sone situation t hey
At ‘?P@f

may be eHsPhal yndend ‘Hi 4@ dirovide nthe Hategae hydexypaipe rgide; @%ance,

be bi oav; t e
o odr ug. Ty B e R Al L o B B R e g iRl e
over t hearpide€eTie didshygrauAg réaganidad, bevicttioathydtide tuat th@rhkeofln a rmreﬂant@wmul d be

a conpound which is adm nistered as an ester (the "prodrug to facilitate
transm t PRMPi% rthe dhigndehydropammmsnamigs e r\ﬁ%&t ‘f’lt}s @F%i m}tygiﬂii% ajglevtgdntal to

mobi |1 Ty Rra W GO phdISdL {h§ tﬂghﬂt}ﬁ HI §+n| ide. TEOACNiBR qcrﬁlgeir%cgﬁ ?@;&?@yﬁhé ¢ acid,

the active'entity, "oncCe Wnere wat er -

benef i ciahge Mﬁmbbmml cptro@beduaoe’ss for the selection and preparation of
sui tabl e pr odru derivatives are described, for exanple, in Design of
Prodrugs, (ed0180l Burldgadhigny! gl epmideogay, %l@ﬁvi’réedhetﬁ)eﬁbe i HH@Wﬂ)or at ed

ner el n D SLARGARE biidk! By LGS Yoe LORAR] THEICARALNIE, S SR o2

be fornu arnaceuti ca nposi ns and adm ni s ere

manmal i a}ﬁydm]uonc&uﬁiaeﬁﬁlea btd)'fﬁﬁﬂtepﬁhdmﬂhs | Thathiéyl ﬁtuylecafmlﬁ@bmb@fbaate@d to
t he chosen route of adm ni stratl on, i.e., orally or parenterally ¥
i nt r avenwii, hydroxdamineulhydrochlopide.albase, siaksEueathesivent oin eprovide thleny

hydroxyamidine amide. The base can be sodium acetate, potasium acetate and the like.
The solvent can be methyl alcohol, ethyl alcohol and the like. In a representative
example, the thienyl nitrile amide can be reacted with hydroxylamine hydrochloride in the
presence of sodium acetate, water and ethyl alcohol under reflux to provide the thienyl
hydroxyamidine amide.

[0161] The thienyl hydroxyamidine amide can be converted to the
azaisoxazole amide by reacting with trifluoroacetic anhydride in an appropriate solvent.
In a representative example, the thienyl hydroxyamidine amide can be reacted with
trifluoroacetic anhydride in the presence of toluene at elevated temperature. The reaction
temperature can be in the range of from about 80 °C to about 90 °C.

[0162] In cases where compounds are sufficiently basic or acidic to form

stable nontoxic acid or base salts, administration of the compounds as salts may be
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[ 0166] Thus, the present conpounds may be systemically adm nistered, e.g.,
orally, in conmbination with a pharnmaceutically acceptable vehicle such as
an inert Wol20e9429633r an assim | abl e edible carrier. ThePCTaS2008/0é4558 osed i n
hard or soft shell gelatin capsules, nmay be conpressed into tablets, or may
be incorporated directly with the food of the patient's diet. For oral

t herapeutic adm nistration, the active conpound may be conbi ned with one or
nore excipients and used in the formof ingestible tablets, buccal tablets,
troches, capsules, elixirs, suspensions, syrups, wafers, and the |ike. Such
conposi t apytepadie. PEeRdI& bDPRarfaceltidatpat@ptibt sdigast ddgakie atidadddition
conpound. The percentage of the conpositions and preparations nmay, of
course, Bdtsyfarmed il aseds whivhelvrang | phypleldgicalvageep @anpnt dorapxAmple0% of

t he wei ght a_ghven unit dosage for The anoun f activ onpound in
such" e hotspfi S RpliBide RS Rl S AR arl 3t CRVEM oS age
level W hicobst i Rdtbgdtaratd Had h@l?cér@ﬂ%&fﬂ%t@.t S @iedb&SinoRahlcSsalt #1548 DHe and
the like may al'so contain the follow ng: binders such as gumtriagacanth,
acaci a, t@medsimlwhng bugabtatinmtedetoc hpdrecitleridaichlfate, ditcsd, chicarbgints pindt e; a
di sintegra inég aqent such as corn starch, potato starch, alginic acid and
the |ike3oMip54Sant such as nmagnesium stearate; and a sweeteni ng agent

such as sucr ogspeairu p a ofd; such
{663 O?ﬁlﬁ?ﬁacéuﬁ%l@ﬁ ?C%Ptagﬁegfﬂfs fBy Ofe 3blalrdd ﬁ%ﬁ@ asgaglg?fd

as peppermnt, ol W ntergre rry flavoring may be When

t he uni t pdesdges fvoll knb®nan dapaylfer examplapy cantiag @ sufificiecatdgbasiovomhpourdt eri al s
of the above type, a liquid carrier, such as a vegetable il or a_

pol yet hyﬁ%%easgipmm an@isaugblﬁﬁﬂé@ffﬁﬁtl%&?alln@l%&}cagky asPepdahie anjen.coalings or
to ot herw j h S| £ or : i i For

i nst anceme?agtgﬁg?é é%%Blfef ?%c?mc{)lf bgg%)séﬁrﬁedglgnlfgy;n@g)r%gégzlg%%}m&}% Hggdz?gfie%%ng,

shel | ac odlcimtgaaltadittatboylic kdds dingydolye madeel | Xi r may contain the active
conmpound, sucrose or fructose as a sweeteni ng agent, methyl and

propy! par aben$0%94] pr daegortain; 4spects @ pfgdrugfarm o4 vhe pagt on cRMgeuRd, BYay\beor
orange f . rse. . I sed « pakl Y. i sage
form shoh%%%er%g%‘a{c%gw@grfﬂ;ﬁg&;{:g%keé) | e/ga g)dgﬁ ﬁslt%géﬁ%]ig%laﬁyagglgn@? {g% cin

t he anoupbmveatedlinpethe pateraddiug iionivd. hePrédrigy areC of@p usulnBycabse, iinGomeor at ed
into sustained-rel ease preparations and devices. 101681The active conpound
may al sositigawitheysmay beleasr tapdmpusienther thepereapdrigt dhexmay, 9y instingsi on or
| nj ecti o, pROLILANG, Of LASIASHIKE GRIBRURT Byl ESicBaIThS pERM PR pLRRAr €d 1 N
wat er, optionally med w a nontoxi ¢ surtactant. 'Dispersions can al so be

pr epar edhave ghpeeedlsolubiliyiia MataieititL nongoyiiohs ovér HRCpdredt, dmgd KinXt ur es
thereof and in oils. Under ordinary conditions of storage and use, these
pr epar at Feampleowithous limitstiencrfarpdiag tvpult ey e gemporndgylvek K agiministered as

M 07 001 OaNISP (b ABSITS RPALRAE Sl 3889E of A TreTbhHR W orl Yater
solubility is detrimental to mobility but which then is metabolically hydrolyzed to the
carboxylic acid, the active entity, once inside the cell where water-solubility is beneficial.
Conventional procedures for the selection and preparation of suitable prodrug derivatives
are described, for example, in Design of Prodrugs, (ed. H. Bundgaard, Elsevier, 1985),
which is hereby incorporated herein by reference in its entirety.

[0165] The compounds of formula I can be formulated as pharmaceutical
compositions and administered to a mammalian host, such as a human patient in a variety
of forms adapted to the chosen route of administration, i.e., orally or parenterally, by
intravenous, intramuscular, topical or subcutaneous routes.

[0166] Thus, the present compounds may be systemically administered, e.g.,

orally, in combination with a pharmaceutically acceptable vehicle such as an inert diluent
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i nclude sterile agueous solutions or dispersions or sterile powders
conprising the active ingredient which are adapted for the extenporaneous
pr epar at i W0 2009/20@2i | e i nj ectabl e or infusible sol uti on®CAHUSANSHE43ISS ons,
optionally encapsulated in |iposonmes. In all cases, the ultinate dosage
formshould be sterile, fluid and stable under the conditions of

manuf acture and storage. The liquid carrier or vehicle can be a sol vent or

| i qui d di spersion nedium conprising, for exanple, water, ethanol, a polyol
(for exanple, glycerol, propylene glycol, liquid polyethylene glycols, and
the |ikepr avegdimlable @iibls, canfert 0Xhey glayarr sticl®@ed 6h hardiod s6fti shaldl gelafinxt ur es
thereof. The proper fluidity can be maintained, for exanple, by the

f or mat i ofRRSEICH, 1pEs bereempisysed Hatontablgtse pnmar befingomeorpted direetty withithefaedsi ze in
t he case di.spessians f . factants,. T revent | of the
action o?PﬁFé?ﬁggﬁhﬁggn@gﬂgﬁyﬁég Fﬁﬁgﬁ?m%§§5¥%§yﬁ@d¥?8%gggﬁ?ﬁbag?gg¥a| and
anti fi ngadmeigedirsth drieroraXe@ixeipidady aldeied i Heofoah Wi tiblphanak,, bugedlbi c
acid, thinerosal, and the like. In many cases, it will be preferable to

i ncl ude tablstwnirechsgepapsules,oelixdssarfybrensvngasdupshuvdierss apd Bedlilem cHichri de.
Prol onged absorption of the injectable.conmpositigns.can be brought.about by
the uoe. foreatidl o trdonshE gt LR D1 805: R siomppiie il e,

al um nunpereaisdceas afeecanpost@Indtdnd. plePard@dnst flal| 6f tours&t bl siciohnd hpgs are
prepared by incorgorating the active conpound in the required amount in the
appr opr i eenverishihehe belivepn olauit due abdutiogo off the weighy pbaigbven sind dosagedomdl above,
as required, foll by filter. sterilization. | he case of sterjle
powders 155 tPRE RS raRowR o R InsrRpasdlly sl Sof Rl s MRl er r oo
et hods gf effé®RdaidgeTevdl RilVBEBIANEYYi Ng and the freeze drying techniques,
which yield a powder of the active ingredient plus any additional desired

i ngredi ent prHE6Ml i Therteblptsetrpches) pillst @psules, fand ther kit ey atso@ostairl he711For

t opi cal mnistration, the present conmpounds be applied.in pure form
b, o Hilery Tishiad P ERREE. SR P G oL P e D (o
adm ni st g7 gichefint BhdspRateXa Hisﬁﬁe%ﬁlméo%ehf_ QUth a@rqofxpﬁtgﬁéh,"ﬂ‘%dt%%tar&}ﬂ &Rk nation
with a dermatol ogically acceptable carrier, which may be a solid or a

| i qui d. adDad@R/1(ke96 BHPCHHtISRID08MAZASERN FOUAR] Wiskh sWedealinglagmat sudhras

i nclude finely dividqd solids such as tﬁlc“ clag, niﬁrocr staLIinﬁ

cel | ul osBHerese] fruglose | lagPsTa0 3R akiefae 1of Retlavgring pent figh @s dg Pf_fr@l‘%h P Afude
vater, al&obskcenOr Aok Haofthe HAY B BUELMRNCA NCR BlsaBdform 18 Wb Gl e

present conpounds can be di ssolved or dispersed at efféctive lev
opt i onal itymay tonthine imiaddiobn nomiterials of thé abdantype, Adiquidacdrsers soth as a
fragrances anﬂag ditiaon antim crQbi al agents cgn be added to ogtinize t he

proper t i ¥e8cfabie &l g 9B ey ne el GFORHPPT BREHRIE SHY PSIPSERIAS CaRf e
appl i ed gy mt@,@mg@g@mmﬁé PR&%@ 5% IR iPARABIISAN FoPiHiB e,

dressings, or spray ohto e affected area using ptunp-type or aerosol

spr ayer stablets, pills, pf taB8]led maykenensedswiti gelatis,ywiheheltacpolsyparand thatiky: aci ds,
fatty acid salts and esters, fatty al cohols, nodified cellul oses or

modi fi edniYAEH I eIkt B3y £PBlaLHe ACUYE ERMRARIAOSHSERSRIAr HUCAgEiRY 2 SHCFICBING t o

appl | oat TonCar T ARy rop e fosp? o pIER A 0RO aflfrthRe B IBEY 41 (e
conpoundsraage flavarulCGt doursenartyematetiglrused édpieparing any unit dosage form should be
pharmaceutically acceptable and substantially non-toxic in the amounts employed. In
addition, the active compound may be incorporated into sustained-release preparations
and devices.
[0168] The active compound may also be administered intravenously or
intraperitoneally by infusion or injection. Solutions of the active compound or its salts

can be prepared in water, optionally mixed with a nontoxic surfactant. Dispersions can

also be prepared in glycerol, liquid polyethylene glycols, triacetin, and mixtures thereof
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conparing their in vitro activity, and in vivo activity in animal nodels.
Met hods for the extrapol ation of effective dosages in mce, and other

ani mal s, WO 2aup@pes2are known to the art; for exanple, s®ETUSN08ME4353 No.
4,938, 949. 101751The anmount of the conpound, or an active salt or
derivative thereof, required for use in treatment will vary not only with
the particular salt selected but also with the route of adm nistration, the
nature of the condition being treated and the age and condition of the
patient and will be ultimately at the discretion of the attendant physician

or clini gidm 01ﬂ501L71§éérrbr6ﬁﬁ?r@Jndltﬁﬁ%\f@forag% Aidi ﬁs@bih@sedﬂ'%?arm&ﬂs &)fnﬁa%‘ abe in
the range of from about O to about 100 ng/kg, e.g rom about to

about 75prl¢©drk@w@ft0Dtﬁ‘i{yntvtmgwtbefmdqyorgsm&mas 0.75 to about 50 ny per

€L 80 am B0 A ADSAEHL) BBt S gl 0" of 1
101771 ThgcRAFRRY adpﬁeoﬁ? BERORN dsRABAY (?rts?érﬁg Ebﬂdé&@ IcbmPAsiag @hé QJti% for

exanple containing 1 to 1000 ngy, conveniently 10 to 750 ng, nost
conveni emigtegiend wlmclﬁa@ adgpted farcthe w&tempgr@domwprep@atlmnoﬁ steolsagiectableror WO

200910296 / 2008/ 0 4353 10178 eal | tive in i ent houl d be
oo o o BRI SOlmE AR rdisaaons: Anfanauy apee i iR dpaiordre Th i G Boaund
of from gagiste Qio@a%o fRPYhouia PMstéHl@f aLaPLYd @m&‘tun%lelt QhéQ:OHMUOHP%tf

preferably, about t o about Thi's may be achieved, for exanple, by
t he i nt r eewfoctsre apdecstqrmge ofTha Eq1ﬁ5 daori&s%r1s gthitleocanobe taheolaerttla/rehquld
ingredient, opti onc? in salin

cont ai ni ﬁi.l@p%eﬁtmi 4R CHFEPRTING DT ofEmPLE. :‘!fi%}f‘ragﬁm%ﬁ%ﬁ HeSHELEE BB evel s
(o, O D BRI KA R DS, B By ol
I ngr edi emh(t@blc glyceryl esters, and suitable mixtures thereof. The proper ﬂu1d1ty can be
maintained, for example, by the formation of liposomes, by the maintenance of the
required particle size in the case of dispersions or by the use of surfactants. The
prevention of the action of microorganisms can be brought about by various antibacterial
and antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid,
thimerosal, and the like. In many cases, it will be preferable to include isotonic agents,
for example, sugars, buffers or sodium chloride. Prolonged absorption of the injectable
compositions can be brought about by the use in the compositions of agents delaying
absorption, for example, aluminum monostearate and gelatin.

[0170] Sterile injectable solutions are prepared by incorporating the active
compound in the required amount in the appropriate solvent with various of the other
ingredients enumerated above, as required, followed by filter sterilization. In the case of
sterile powders for the preparation of sterile injectable solutions, the preferred methods of
preparation are vacuum drying and the freeze drying techniques, which yield a powder of
the active ingredient plus any additional desired ingredient present in the previously
sterile-filtered solutions.

[0171] For topical administration, the present compounds may be applied in
pure form, i.e., when they are liquids. However, it will generally be desirable to
administer them to the skin as compositions or formulations, in combination with a

dermatologically acceptable carrier, which may be a solid or a liquid.
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101791The desired dose may conveniently be presented in a single dose or as
di vi ded doses adm nistered at appropriate intervals, for exanple, as two,

t hree, fowo 2009020632 sub- doses per day. The sub-dose it s@CA/uRaYsHE433rt her
divided, e.g., into a nunber of discrete |oosely spaced adm ni strations.
10180] The conpounds of the invention can be adm nistered to an animal for
treatnent of age-associated nenory inpairnent, mld cognitive inpairnent,

Al zhei nmer' s di sease, Parkinson's disease and rel ated di seases. The
conmpounds of the invention can be adm nistered to a heathly animal or an
aged ani mal t @178Pr o ReaN a0l dhirkes {heNedel Bfkly QivilkQl &HdeBlich Thealc0appunds of
the invention can be adm nistered to an aninal having a condition sel ected
f r om schinrwptiygaliac calaoss sdmaankhineaod yhé hpai ridsefl l{guid/cprriens ingludegni ti ve

i mpai r ment delirium (acute confusjanal ate); depression, denmentia
(Sormet | matehyFIehoIS P TRl & U AROALAY o Pl | B efiea iyt

dement i a}ompNABE LAR be i dbRBAIE disPaiskd 36 OffeRiva ISREAS @ tiH‘rHPlé/' Wil e siqdirsease

(chorea); mental retardation; (e.g., Rubenstei n-Taygl and Downs Syndrone);
cer ebr ovasciokar swifastase Adugants wahcasl faagraereatd addiposd astmdirelsalsagegsr y) ;

affective disorders; psychotic disorders; autjsm (Kanner's Syndrone),;
neur ot i cS&H srefgké fo @péﬂweoﬁhedéﬂr?m%d?%roﬂdgwereA‘&?»; ekt B ona:

nor mal - p§c§?ﬁ;gdr§ftﬁm@é£’r§ BE SRBIRl Yiom BB dBEnt AR ﬁseﬁqgﬂng{e%@h&g@géﬁ%l i onal

di sor der aln trauna (see DSM 1V, APA 1994) an The
conpounddresdingsher spnayed ontnthe affeatdsarea ping painbtyieeoradrosol spraesd 1 n

conbi nation with one or nore other therapeutic agents that are effective to
i nprove cogni (4133 andihigkensre sugh sppathetie payaas. dathyands fathacidsadtsenfect i ve

to treat i i i d i i . ) e L.d
o ST TS TR ORI, AR TR
depr essi afiplogl@hwithilgu{d carEtisne Soimiispleadabld psssds] pelsl @ntnfinzdedapes arkl e
non- Al zhei mer' s type denenti a?l; Al zhei ner' s di sease; Parkinson's disease,;
Hunt i ngt B¢, $orcapplieasion duketetg)the anohtheuserar dati on; (e.g., Rubenstei n- Taybi

and Downs Syn@rlg ) UGS%EJ??{OQV%%§%W rcoq%}go%%agof?o 'uga y@gcgé %rteggi%@%- a,
post - cardi ac surgery); atfective disorders,; psychotic di sorders: cauti sm
(Kanner' sonRyatiaipQRE) in Welr tivicy, Gind 0f b Sactidity Bnininal feddlsi Mathsiarfeethe (ADD) ;
subdural hemat oma; normal - pressure hydrocephal us; brain tunor; head trauma
( post coneigpplatian ofigidentiye dpsages iprmich, andanihe apeads, hshpmygns xpAngwn &) the

[ 0182] Thgrt;aflg} épéa%lé),fseeaU(.\Sqrﬂa{?lﬂﬂ)(?49f38f9Q§ invention to act as an inhibitor of

[0175] The amount of the compound, or an active salt or derivative thereof,
required for use in treatment will vary not only with the particular salt selected but also
with the route of administration, the nature of the condition being treated and the age and
condition of the patient and will be ultimately at the discretion of the attendant physician
or clinician.

[0176] In general, however, a suitable dose will often be in the range of from
about 0.15 to about 100 mg/kg, e.g., from about 1 to about 75 mg/kg of body weight per
day, such as 0.75 to about 50 mg per kilogram body weight of the recipient per day,
preferably in the range of 1 to 90 mg/kg/day, most preferably in the range of 1 to 60
mg/kg/day.

[0177] The compound is conveniently administered in unit dosage form; for
example, containing 1 to 1000 mg, conveniently 10 to 750 mg, most conveniently, 5 to

500 mg of active ingredient per unit dosage form.
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MAO- B can be determ ned using pharmacol ogi cal nodels which are well known
to the art, or using the followi ng assay. MAO I nhibition Assay [0183] MAO
enzymat i WaL8eN2MB2 per f or med accordi ng to the fl uronet PCE/URIBOH3GESCri bed
by Matsunoto and col | eagues (Matsunoto, et. al., Cin. Biochem, 1985 18,
126-129). with the follow ng nodifications. Human reconbi nant MAO- A and
MAO- B expressed in insect cells were used. For both assays, test conpound
and/ or vehicle was preincubated with purified enzyme in phosphate buffer pH
7.4 for 15 mnutes at 37 C. The reaction was initiated by addition of 50

It M kynur am n@178ol | dddalig, tae&ﬁtim' mgreli¢m chbat ibenadagnisteted tohachivaqgiealon was
termnated by the addition of N NaOH The_ anmount of 4-hydroxyqui noline

f or med vmgsnapetc@wm@épr@p‘éfcfheowt%r¢0mquinéaq>f {romy abont thzze«'émﬂlhﬂgmew ts

1ot CorNER B TAE Ao SR AR SRR, e,

Resear chacRrivkd, fotiéAaipde, by tRe! itRYenddsZnjé&ddnda 0.6 RS $RaBhaioh o8 tikoqmaQends  of
the invention were evaluated in this assay. Typically, the conpounds of the

i nvent i ongrs:ﬁm@pm@llez inrshlit, oo pyeliyradpenisicesl ata bolubn@émnm@tabgnt bfl0Q o ulvl
Preferredc s alsaqa.d Sstr se t t for MAO: B ove

L0384l 1 aam Reamth Renticnt ) it ogisSohaahlnaineng Pripeinihy "
proper t i gfisfh 8 ﬁo @@Mu@bmrs otdeshr SiRinRbPAttenPAfidids c%namm%aa&ﬁbj ect

conpound shows B inhibitory properties at a concentration | ess than
about 4.4V rm&(kgOfﬂhancta\tmngred@ﬁt(s)tM | ess than about 10 RM |ess than

about 1 itM | baqut 00 nM less t about .80 nM ss t han about
60 nM | ess tlﬂii(ﬁa 3‘3 gsswh qS%ggathHaﬁe%wabez%e%?med "éésg“talm% OS§963 10 nM

or less §bagg %QQéétad%nﬂlMeréHr at zﬁ%?o priattL ek fa16B4oP ek dnkplRl ad Rfo, fiftteb ORIuP Or

conpounds showed MAO-B 1 nhib ry properti€es at a concentratlon of 10 itM
or | ess:more sub-doses per day. The sub-dose itself may be further divided, e.g., into a number of

discrete loosely spaced administrations.

[0180] The compounds of the invention can be administered to an animal for
treatment of age-associated memory impairment, mild cognitive impairment, Alzheimer’s
disease, Parkinson’s disease and related diseases. The compounds of the invention can
be administered to a heathly animal or an aged animal to improve cognitative function in
the animal. The compounds of the invention can be administered to an animal having a
condition selected from schizophrenia, age-associated memory impairment (AAMI); mild
cognitive impairment (MCI), delirlum (acute confusional state); depression, dementia
(sometimes further classified as Alzheimer’s or non-Alzheimer’s type dementia);
Alzheimer’s disease; Parkinson’s disease; Huntington’s disease (chorea); mental
retardation; (e.g., Rubenstein-Taybi and Downs Syndrome); cerebrovascular disease (e.g.,
vascular dementia, post-cardiac surgery); affective disorders; psychotic disorders; autism
(Kanner’s Syndrome); neurotic disorders; attention deficit disorder (ADD); subdural
hematoma; normal-pressure hydrocephalus; brain tumor; head trauma (postconcussional
disorder), brain trauma (see DSM-IV, APA 1994) and the like.

[0181] The compounds of the invention can also optionally be administered in
combination with one or more other therapeutic agents that are effective to improve
cognition and/or one or more therapeutic agents that are effective to treat schizophrenia,

age-associated memory impairment (AAMI); mild cognitive impairment (MCI), delirium
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(acute confusional state); depression, dementia (sometimes further classified as
Alzheimer’s or non-Alzheimer’s type dementia); Alzheimer’s disease; Parkinson’s
disease; Huntington’s disease (chorea); mental retardation; (e.g., Rubenstein-Taybi and
Downs Syndrome); cerebrovascular disease (e.g., vascular dementia, post-cardiac
surgery); affective disorders; psychotic disorders; autism (Kanner’s Syndrome); neurotic
disorders; attention deficit disorder (ADD); subdural hematoma; normal-pressure
hydrocephalus; brain tumor; head trauma (postconcussional disorder) or brain trauma (see
DSM-IV, APA 1994).

[0182] The ability of a compound of the invention to act as an inhibitor of
MAO-B can be determined using pharmacological models which are well known to the

art, or using the following assay.

MAO Inhibition Assay

[0183] MAO enzymatic assay was performed according to the flurometric
method described by Matsumoto and colleagues (Matsumoto, et. al., Clin. Biochem.,
1985 18, 126-129). with the following modifications. Human recombinant MAO-A and
MAO-B expressed in insect cells were used. For both assays, test compound and/or
vehicle was preincubated with purified enzyme in phosphate buffer pH 7.4 for 15 minutes
at 37 °C. The reaction was initiated by addition of 50 uM kynuramine. Following a 60
minute incubation period, the reaction was terminated by the addition of 6 N NaOH. The
amount of 4-hydroxyquinoline formed was determined spectrofluorimetrically at 325
nm/465 nm. Results were converted to percent inhibition and ICsy’s were determined
using the XLfit program from IDBS (ID Business Solutions Ltd., 2 Occam Court, Surrey
Research Park, Guildford, Surrey, GU2 7QB UK). Representative compounds of the
invention were evaluated in this assay. Typically, the compounds of the invention
showed MAO-B inhibitory properties at a concentration of 10 uM. Preferred compounds
also demonstrated selectivity for MAO-B over MAO-A.

[0184] In many embodiments, a subject compound shows MAO-B inhibitory
properties at a concentration of less than about 50 uM, e.g., a subject compound shows

MAO-B inhibitory properties at a concentration of less than about 40 uM, less than about

-65-



F O NOKo WO 2009/ 029632PCT/ US2008/ 074353 [ 0186] The ability of a
conpound to nodul ate cognitive behavior can be evaluated using the
f ol | owi ngwagee2e@2neasure nmenory after contextual fear PEGASBRABHMING.

Cont extual Menory Assay: Fear Conditioning

25 uM, less than about 10 uM, less than about 1 pM, less than about 100 nM, less than
about 80 nM, less than about 60 nM, less than about 50 nM, less than about 25 nM, less

than about 10 nM, or less than about 1 nM, or less.
[0185] A majority of the following compounds showed MAO-B inhibitory

properties at a concentration of 10 pM or less:
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[0187] Contextual menory is a formof Pavlovian fear conditioning in which a
nave nouse is placed into a novel chanber (context) containing distinct
vi sual , ovoe99293and tactile cues. After a couple of nPREIUSZ008/074353
acclimation, the nouse receives a brief, mld electric shock to its feet.
Fromthis negative experience, the nouse will remenber for nonths that that
chanber is dangerous. Wen placed back into the sane context at sone |ater
time after training, the nouse's natural response to danger is to "freeze,"
sitting stone still for many seconds. This is simlar to what happens to
humans when they experience fear, The percent of tine dgz:jg an observation
fat

period that the npuse |spe S\fro§en presentis a u nt i ive neasure
(menory score) of Y cont ext(~1 condi ti oni ng
has been extensively ¢ised to i estigateptheonnura strates nediating

fear-notivated |learning (Phillips, R G. LeDoux, J. E., Behav Neurosci,
1992, 106, 274-285; Kim J. J., et, , Behav hburOSC| 1993, 107,

1093- 1098; Bourtchpula ze, et | I., Learn 199§;Q5, 365-374; and
Bourt choul adze, N __«? Ntextual conditioning
has been al so used to i:e dysthe rrpact of a/\‘ tati ons on

hi ppocanpus- dependent nory (BShrtchouIa e, R, . Learn Mem 1998,
5, 365-374; Bourtchouladze R, , Cell, 1994 79 59- 68 Silva, A
J., et. Curr Biol 996, 15 9- Kogan J et Qirr Bi ol , 1997,
7, 1-11; Abel, _§7§<itﬁ/4;jk\w, 1997 E;_jgélg/ZEjL\%nd ese KY., et at,
Sci ence, 1998, F 870-873) 1 and straﬁn an netsi ¢ background differences
in mce (Logue,FS. N et. a@, Behav Neuros@ N 1997, @11, 104-113; and

Nguyen, P. V. et. aI., Learn Mew, 000 7, 170 179) Because robust nenory
can be triggered with a feM/ninELes:training sessi on, Pntextual
condi tioning hasg es pc'all efoul g0 s udy/ \ology of tenporally

di stinct proces ng-t N ., et. aL, Behav
Neur osci, 1993, 93-° 10 8 Bourtc t. aL, Learn Mew,
1998, 5, 365-374; Bourtchoula ze, R, cet. , , 1994, 79, 59-68; and
Abel, T., et. at, Cell, 1997, 88, 6ih-626). As such, contextual

conditioning is an excel | ent e Feval uate the_role vari ous nove
dr ug- conpounds iFp hi ppocanpus- qepehderft mor 1¢189f Yqyng-&dul t (10-12
weeks ol d) C57B lfe nmsCe @an Spr5gud= eyl ma rats of 250-300 g

(Taconic, NY) were Oséd. M ceowere grouyp-tfiouseN (5 nmice) in standard

| aboratory cages while rats were housed in pairs and nmaintained on a 12: 12
| i ght -dark cycLe he e rimgents were al ways conducted ring the Iight
phase of the I,/ E eption @f teftin '
lib access to tood,ahd W&tekj erd
the Animal Wel are assurance #A3280- g1 ahd
accordance with the animal Wl fare Act and partnment of Heal th and Human
Servi ces guide. [01901To asse ont ext ual nenory a nodiijed cont ext ua
fear conditionrng tlask r\gi nal |y devel gped v3l uat'j on| of , ,menory in
CREB knock- out £ Jas gse ;Z;urtn ow é:/ (i GEPI 1994, 79,
59-68). On theFrtrapaNng day(gthe nouse Wwas pkaced i nt® the ¢pnd|t|on|ng
chanber (Med Associ at es, Inc VA) for 2 minutes before the onsdet of

uncondi ti oned stinulus 2 se shoc he US was
repeated two tFpeS M n iQte -tf&giéingegzgi\wf shocks.
Training was p d bg a o teqisoﬁ% ck ociates,

Inc.,VA). AfteF the-Nast trapning trial Fth®MNce wereleft n, the
conditioning chanber for another 30 sec and were then placed back in their
hone cages. 24 hours after training, the nouse was pIace |nto t he sane

trai ni ng chanber an con t ual nory was assess by coN g freezing
behavi or (* freeE ng, aane sc rex/ Fr dez) ng Mas efined as the
conpl ete | ack ve ntS|n nterv setonds ( L, et. at ,

Behav Neurosci, F1993 N107, 10®3- 109 PhFIIi(ibsf\l R G0 LeDoux . E., Behav
Neurosci, 1992, 106, 274-285; Bourtchouladze R, et. al, Learn Mem 1998,
5, 365-374; Bourtchouladze, R, et. aL, Cell, 1994, 79, 59-68; and Abel,

T., et. at, Cell, 1997, 88, 615-626). Total testing tinme lasted 3 m nutes.
After each experinental subject, the experinental apparatus was thoroughly
cl eaned with 75% et hanol, water, dried, and ventilated for a few m nutes.
[0191] Al experinents were designed anrf7perfornmed in a bal anced fashion




meaning that (i) for each experinental condition (e.g. a specific
dose-effect) an equal nunber of experinental and control mce was used;
and (ii) EachXERpSei nental condition was replicated 2- 3PCHASRRAZ4IS3 t i nes,
and replicate days were added to generate final nunber of subjects. The
proceedi ng of each experinent was filmed. In each experinent, the
experinmenter was unaware (blind) to the treatnent of the subjects during
training and testing. Data were anal yzed by Student's unpaired it test
using a software package (Statview 5.0.1; SAS Institute, Inc). Al val ues

in the text and figures are exppessgd as nmeanp + 10492¢onmpounds wer e
tered i nfrapdriYonia [y (1.P.) in a
i g ntf ol "sani ifal |re ei ved vehicle

di ssolved in 1% Q PBS An adm ni
volurme of 8 nlL/k mj 0 al

al one (1% DVSQ PBS) . oFer oral @dnilni st rati othe conpOun re dissol ved
in 30% DVBQ 70% CMC. Consequently, control animals recei vell 30% DMVBQO 70%
CMC. For each training and druyg=dnjecting procedure, an erinmental ly nave
group of ani mags 1 1931Th§ alg it nqigﬁﬁ tgﬁnndulate
cognitive behp B hoet i Mgy hj ect

Recogni tion Aspay.pdj ect R ogniLﬂQn Agsay d-pL jgct recQgnition is an
ethologically relevant task for rode@s, which does not resultOfrom
negative reinforcenent (foot shock). This task relies on_the natura
curiosity of pl ofe novel object$ in eir éﬁﬁl;onnents nor e
than famli ar i obis| f ch e X {l iLar, 'Hthe ani nal
must have attle i tS beflore ar_lla re e eg{thﬁ experi efle. Hence,
animals with nory @11 Qfﬁﬁad nd &More a QeM/d%T%ﬂ@ more than
an object famliar to them During testing, the aninmal is presented with

the training object and a second,~noMel one. Menory ofm%he tH ai ni ng obj ect
'nﬁr\ reNtime expl oring

renders it fanil#ar tlo t ni
the new novel object/ Ngh%uladze, R, et
ecent neur oi magi ng

=

, and i
1%
at, Proc Natl Acgd $giNUSA 2003,4 100, :
studi es in humans denhonstrated that nenory 1'n obj ect recognition depends on
prefrontal cortex (PFC) (Deibert . _etyat, Neurology, 1999, 52, 1413-1417).

Consi st ent mﬁthf;hes fi ngsrbigys with the PFC | esi w poor wor ki ng
ar ' scriRi nate b en {jamlli Ar and novel
iatona, J.,F rai S, , 97, 107-

menory when th

113). Other studies aﬁdoﬁﬁpeﬁts Guygest tiat t hi ppocanpus is
i nportant for novel object recognition (Teng, E., et at, J Neurosci, 2000,
20, 3853-3863; and Mynby, D G n@ n Res, ,2001, 127, <159 181). Hence,

obj ect recogniti&n provi xcdl | eng bebavi q nmogel o eval uate

dr ug- conpound €ef % [ AS it h nction of

H
N.
H
F [ F /)
Fo— T 1 Fo—C I s
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F 7T s F 7T s
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101951Prior to initiation of training, animals were handled for 3-5 m nutes
for 5 days. Training and testing were perforned identically for mce and
rats wit Waroeeeqsei on of traini ng apparatus di mensi ons PCTAIS2008024353

Pl exi gl as box of L=48 cm W38 cmand H=20 cm for rats: a Plexiglas box of
L=70 cm W60 cm and H=35 cm). The day before training, an individual

ani mal was placed into a training apparatus |located in a dimy lit room and
allowed to habituate to the environnment for 15 mnutes (al so see Pittenger,
C., et. at, Neuron, 2002, 34, 447-462; and Bourtchoul adze, R, et. at, Proc

Nai | Acad Sci USA, 2003, 100 10513-10522). Training was-jnitiated 24h
hours after habituyati Anf{aniimal ‘'was pl aced ba int$ the training box,
whi ch conta%% d ident ;i:;bmeﬂn$ %%}g%ﬁgwswzrﬁg%?gi;BEhéﬁé\object),
and was al | o/'expBor €l t hese pbj ec 3 e/lobj &ct sl were placed into the
central arearof ©hY box afd the spati al poszNon of dBjects (l'eft-right

si des) was counterbal anced between subjects. Aninmals were trained for 15

m nutes. To test for nenory tention, aninmals were obs d for 10 m nutes
24 hours after_ trdini 7 A fggkpt was presentied t“§;§§L§CtS1 one of
whi ch was usgﬁ'd ' § LAV ng, " Nand\ t hus ' '% d the other of
whi ch was nov (8-N- sl | pyFan*ﬂ-shppe(?huect ) i nsuNe. that the

discrimnation targets do not differ i-n snel after each experinenta
subj ect, the apparatus and the objects were thoroughly cleaned with 90%

et hanol, dried and ventilated for a few m nuges. 196%The| experinments were
vi deot aped via an overh vi deo canergﬁgéﬁ%Lg*/jiggﬁﬁ hen revi ewed by
a blinded obseggggjaggifﬁg\gﬁ g b r6r p&ramgt ers re determ ned:
time of expl oFatidh df a® each objgct: the Qobal ti neOof et? ration of the
obj ects; numbeF oan'Hproach@ to [r(ne objects; and tine (latengy) to first
approach to an object. The discriwination index - nenbry score - was

determ ned as descri bed previoustO(Ennaceur, A., Aggleton, J.R., Behav

Brain Res, 1997, 88, 181-193; and Bourtchoul adze, R, et. aL, Proc Natl

Acad Sci USA, 2003, 100, 1@- 10522). This Data was@l yzed by Student's
unpaired t tést i ng/ a\ so F@HpaCkﬁgsﬁ%;k%F%r@MHgN inB distitute,
Inc). 101971TRHe Cofrpounds evalgﬁlg@ [ O knhi itiogkéﬁfgﬂ can be
tested in thé:CbPé t Recdgni t Pon Aséayfio @HBM/inpﬂ%venént of ~cogni tive
function in the subject aninmal. 101981The foll ow ng Exanples illustrate

nmet hods that are generally useful for preparipg conpound 'p~Hhe i nventi on.
[ 0199] LC Prot o€ol : sefvid, 354/ nm Sol \Fent st ¢gm\ ac#iaﬁitrile (0.1 %
Fo—C 1 N—"F T s
N O

S /
F ON 0 F O
E o |
72 /) N\/\\ F 7 / ) N\/\\
F / S F / S
-N O-N
F /—r(j S FF /I /S\ N NH K\N/
A o
HF>— I s b
FF & [ D N N, F ON 0 0
F ON o] f
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formc acid) and water (0.1 %formc acid). Colum, XTerra M5 C18 3.5 uM
(2.1 x 50 nm, 30 C oven tenperature. Run tinme, 10 mn. Flowrate 0.3
mL/ m n. SHO20094e632s di ssol ved in acetonitrile and di | uPEA/USAMHTIE3 vol une
with water for injection. 102001llnlet Method: Time (mn) % acetonitrile
(0.1 %formc acid) %water (0.1 %formc acid) 0 10 90 5 90

F 7] \ S !
F ON 0 FOoN ° W
7\ N 0
%
L D e S
F  ON O
00,
F ®~ 7 N
Fo— | (P N F /r/\l S
F  ON 0 F — ° H”
F
: F Y
s 'O\ FMN
- S
N 0 NCF o}
FF
o8
F
i B ng i W
F // s FFoF // S
O—N O O0— 0]
F / . F / NN 0
F / ) S N ‘0, F //N S (
O-N o) N F O- 0 H,N\H
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10 7 90 10 7.5 10 90 10 10 90

WO 2009/029632 PCT/US2008/074353
OH H
F 7\ !
F
(+-) " y /N K:::)k‘OH F 7 s N
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o o
F I\ N OH F 7'\ N
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Preparative Exanples Preparative Exanple 1
1- 15- (Pi peri di ne- 1- car bonyl ) -t hi ophen-2-y1J- et hanone 102011A sol ution of
5- acet yl tWD@p¢pa138632- car boxylic acid (34.0 g, 200 mmol ) PRTUSRUEAZ3EB00 nl)
was treated with DMF (500 uL) followed by oxalyl chloride (22.3 nlL, 260
mml ) and allowed to stir 3 hr after which time the reacti on was evapor at ed
In vacuo to afford internediate acid chloride. The internediate acid
chl oride was then dissolved in THF (500 nL) and treated with a THF sol ution
(100 m.) of triethylamne (30.7 nL, 220 mmol) and piperdine (20.7 nL, 210
mol ). The repagspn wWag Miligvedat @nifouhd fi@rmdllite tdMRiRYARALGLLak Be
approxi mately % volume and partitioned between Et0AC (150 nL) and a 1N HCL
sol ut i one{a@dedriysinglHtbe ofajlamiing passdy dn weRsurhememory ha‘tervvaerhtexlua\h tthara
sat ur at ed uous solution of NaHCO3 (100 nL) followed by a brine solution
(100 n) Corladﬁé‘??‘%ﬁ'rl ed over MySO4, filtered, and evaporated in vacuo to
af ford product as yellow colored solid mhich was triturated and filtered
with the aid of hexanes to afford product as a solid (43.2 g, 91%. Ili NWR
(CDC13) Cofitexthal/Mefmory Bsddy: Féar EéndisionidgH) , 3.62 (br s, 4 H), 7.24 (d, J =
4.0, 1 , 7.60 (d, J =4.0, 1 NVR . 24. 2 , 27,1, 44.5
(br), 48.0 (bf‘318(71128 %)m%qalgnen'i&x 1873?%2@50% aVi%\Qar??eam@n 21011@ NEWRICED i n,
[6{\/[:)1/} e§§8nanl%r GRALAGS WackX AR § oveP chGfibd! (doRteRBNESHEaifinE BdiBRY  VisuaRCT d
olfactory and tactile cues. After a couple of minutes of acclimation, the mouse receives a

brief, mild electric shock to its feet. From this negative experience, the mouse will
remember for months that that chamber is dangerous. When placed back into the same
context at some later time after training, the mouse’s natural response to danger is to
“freeze,” sitting stone still for many seconds. This is similar to what happens to humans
when they experience fear. The percent of time during an observation period that the
mouse spends frozen represents a quantitative measure (memory score) of its memory of
the context.

[0188] Contextual conditioning has been extensively used to investigate the
neural substrates mediating fear-motivated learning (Phillips, R. G., LeDoux, J. E., Behav
Neurosci, 1992, 106, 274-285; Kim, J. J., et. al., Behav Neurosci, 1993, 107, 1093-1098;
Bourtchouladze, R., et. al., Learn Mem, 1998, 5, 365-374; and Bourtchouladze, R et .al.,
Cell, 1994, 79, 59-68). Contextual conditioning has been also used to study the impact of
various mutations on hippocampus-dependent memory (Bourtchouladze, R., et .al., Learn
Mem, 1998, 5, 365-374; Bourtchouladze, R., et. al, Cell, 1994, 79, 59-68.; Silva, A. J.,
et. al., Curr Biol, 1996, 6, 1509-1518; Kogan J. L. et al., Curr Biol, 1997, 7, 1-11; Abel,
T., et. al., Cell, 1997, 88, 615-626; and Giese K.P., et al., Science, 1998, 279, 870-873);
and strain and genetic background differences in mice (Logue, S. F., et. al, Behav
Neurosci, 1997, 111, 104-113; and Nguyen, P. V., et. al., Learn Mem, 2000, 7, 170-179).
Because robust memory can be triggered with a few minutes training session, contextual
conditioning has been especially useful to study biology of temporally distinct processes
of short- and long-term memory (Kim, J.J., et. al., Behav Neurosci, 1993, 107, 1093-
1098; Bourtchouladze, R., et. al., Learn Mem, 1998, 5, 365-374; Bourtchouladze, R., et
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102021A sol ution of 5-acetylthiophene-2-carboxylic acid (17.0 g, 100 mmol)
in ethanol (500 nL) was treated with a concentrated H2SO4 sol ution (10 nl)
and heat ed0200%@p43ax for 3 days after which time the reRETIUSRA0RMI4353
evaporated to approximately 1/4 volunme and partitioned between Et0Ac (300
m.) and water (100 nlL). The organic portion was then further washed with a
satur ated aqueous solution of NaHCO3 (2 x 100 nlL) followed by a brine
solution (100 nL), then dried over MgSO4, filtered, and evaporated in vacuo
to afford product as |ight brown colored solid (25.0 g, 84% . 114 NWR

(CDCL3) 41,38el(t1994, 79759683 ald .Ab2L, 5D, 8,al3 ¢dIL, 1493888 06151676)7- As sdc])) , 7. 64
(d, 3 =40, 1 H, 7.76 (d, J = 4’0,”1 H. 13C NMR 14.3, 27.1, 61.9, 131.8,

133. 3, 1mt@(tuai4endltlmmg ¥s an eelent r@pdvib 16 evituaie the ohaaf] wanpgsnovqbﬂspmr ative

Exanpl e
4,4, 4- Trf‘ﬁlfﬂ%ﬂngs E’l}gp?‘ffaﬁlé’}lf"gf’%éldimé’é%%yl) t hi ophen- 2- y1J- but ane- 1, 3- di one

[0203] A SUSpRI8OPN qfou%g%ulm g@lmoweéxes 6&1)7@571:};98 RalfRlide biy tpramee (300

m.) was treated wth eth trifluoroacetate and allowed to stir at 30 C for
30 min aD'aw}eywhalc hatsmfélSleOch (Taconic, NY) were used. Mice were group-housed (5

1-[5-(Pi d| ne- rbon t hi ophen 2 1- eth none. (Preparat.i ve Exanpl e
111 87 of paend oS SRS Baréeke héild MR Ags i MawtHind atia 40 C
for 3_ hrlﬁfi@ h?ht' @é&‘?‘éyél@ B éxgéﬁméﬁ@W&@QR%&@E&Hd%afeQrduﬁné ‘t}{etllfg{t pﬂx@sehff The
reacti on was then cooled to 5 Cand filtéred wth the aid of

t ol uene. thehgclei | Withatle spéaptisn \mﬁrt@tmgemqsat}tel thiceried ddelulwamsfmo%od(aﬁﬁo m.)

and an aqueo 5% H2SO4 sol uti o and .t he or gani ayer further
washed wHels™-al s PRETZSNL Vel “(0235{0(‘8‘8 aggoyding ryafh ﬁ\ﬂ 2B SV ey @ISUrCet er ed,

and evap@A@mﬂof Mﬁﬁﬁaglst»@eréﬁﬁa%gmea RAMEbr BRcd wmhé%mﬁel Rl afe A;ictsaah' d

(15. 26 g, An approx. 2:1 i1sonmer mxture was observed In

spectra DﬁpmmdmofHeélﬂréndNﬂzﬁrmm&&)esgmG& 1. 71 (m 6 H) 3 63 (br s 4 H) ,
7.06 (s, 1 H 38 (br s, mnor enol, 1 isoner, 1 H),
7.25 (d, m noWlPQbmsr Oafsessgogtextyalkmem?%a(repdlﬁ%q 69nt¢>§w+é?ar cnditignipg” 1 ) |

7.71 (d’tag%'agglgl g'&@velo d‘fo egalw.}ag)tm?)of thendry Gl CIRBY ckrnlc_)lgﬁgte@ac was I§S€§ 1H).

19F NWMR (‘maj or i soner [ M1+

H2Q 352(BdritehauladzeyR., Exaﬂplcell41994 79, 59-68). On the training day, the mouse was
4,4,4-Trilluoro-2-net hgl 1-115- ( pi perldl ne- 1- carbongl) t hi g%hen 2-y1J-but an

e- 1, 3- di Blaeed ooy sondideming Fhamnbsy (Mede sersiaies, HgdrY Abfor 240iniss beforgids| ) i n
DIVF 15 t
( IHih)eb Bgli %nQ8§T g ){@15 Ftjlé‘rgul ]g,it ﬁ%)pqrs n'(l:,g{]%\‘oflfelc%ét@hock The US was repeated

two times with a 1 min inter-trial interval between shocks. Training was performed by
automated software package (Med Associates, Inc.,VA). After the last training trial, the
mice were left in the conditioning chamber for another 30 sec and were then placed back
in their home cages. 24 hours after training, the mouse was placed into the same training
chamber and contextual memory was assessed by scoring freezing behavior (‘freezing’
serves as memory score). Freezing was defined as the complete lack of movement in
intervals of 5 seconds (Kim, J. J., et. al., Behav Neurosci, 1993, 107, 1093-1098; Phillips,
R. G, LeDoux, J. E., Behav Neurosci, 1992, 106, 274-285; Bourtchouladze, R., et. al,
Learn Mem, 1998, 5, 365-374; Bourtchouladze, R., et. al., Cell, 1994, 79, 59-68; and
Abel, T., et. al., Cell, 1997, 88, 615-626). Total testing time lasted 3 minutes. After each
experimental subject, the experimental apparatus was thoroughly cleaned with 75%
ethanol, water, dried, and ventilated for a few minutes.

[0191] All experiments were designed and performed in a balanced fashion,

meaning that (i) for each experimental condition (e.g. a specific dose-effect) an equal
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t hi ophen- 2-yl kbut ane- 1, 3-di one (Preparative Exanple 3, 3.34 g, 10 mmvl) and
allowed to stir until all hydrogen evol ution had ceased. The reaction
m xture WO 2009¢129432eat ed with i odonet hane (1.25 ni, 20 REBIUS20807438xt ed at
60 C for 16 hr. The reaction m xture was then cool ed and partitioned
bet ween Et 0OAc (25 nlL) and an aqueous 5% H2SO4 sol ution (50 nL) and the
organic | ayer further washed with a brine solution (2 x 25 nlL), then dried
over MgSH, filtered, and evaporated in vacuo to afford product as |ight
brown oil. The residue was chronmat ographed on silica gel with Et0Aci hexanes
(509  aspghb@f ckPerithéilchnAr QARSI mAR VAR REd; dod (i Peddh ek BMmertil RRBHRYI Mat el y
1:1 mixture of isomers was observed in the NVR spectra of product. 111 NMR
(CDC13) wast@eplidated Sodrendepgndent tiles,3ard) replicB8 dayk wesoadsied tg g:cné'ra@: ﬁ®l|—|)
1.65-1.71 L 3. br s, .4 , 3.83 (g, isoner, .78
(q ison’é‘fé‘gﬂ?f Sﬁ%ecti ?ﬁ e gsokp ?ag%ﬁ’éeenﬂl%was Blig (Igeaflgs’fpgﬂm Ly 1),
.27 (d, th'e%&ﬁ&{menlerwés lg}law%ré'bbhna) #®%hé @eath%ﬁf‘@ff the ‘gub]eé](s Qum%\f’gmmé -ahd (d,
| sormer, 4.0, 1 H, 7.7 d, i1'somer,
(i somer) testn?g? @dta smrera)lalytﬁ kB Budstisi mpa[rM—I-l-teHZOSflﬂ-g 36ﬁ)ﬂ\ﬂrepaacleﬁg|eve
Exanpl e 00_ 5-(4,4 4-Trifluyoro-3-0xo0-bytyr heneZCarboxyllc
mer et hiagiees ofle 6% Isiitie de)s rivaliag it et %ﬂrﬁg&?é SATE SKBGRFAiA aci d
ethyl esfter, agpglgscribed in Preparative Exanple 3. Sodi um net hoxi de was
substi t ut eoflwith sodi um et hoxi de. Product was not chromat ographed, but
obt ai ned as a[men] ow&mﬁpmhn(lsllw&e gdissb&%l inlI-H"/NI\ZR\/I(SCIZPBS) arid 4dm(rtistenkd: 7.0,
3 H, 4.41 (q HLJ I—]|) 7.81
(d, J = wtr@perzfomylly i%lt) VR VPAImE O%§ reLfkgs’losmmﬁqfoaf *(ﬂmng COle)amrmez. 0,

L R oS g Bl BE Aot o
dissolved in 30% DMSO/70% CMC. Consequently, control animals received 30%
DMSO/70% CMC. For each training and drug-injecting procedure, an experimentally
naive group of animals were used.

[0193] The ability of a compound to modulate cognitive behavior can also be

evaluated using the following Object Recognition Assay.

Object Recognition Assay

[0194] Object recognition is an ethologically relevant task for rodents, which
does not result from negative reinforcement (foot shock). This task relies on the natural
curiosity of rodents to explore novel objects in their environments more than familiar
ones. Obviously, for an object to be “familiar,” the animal must have attended to it before
and remembered that experience. Hence, animals with better memory will attend and
explore a new object more than an object familiar to them. During testing, the animal is
presented with the training object and a second, novel one. Memory of the training object
renders it familiar to the animal, and it then spends more time exploring the new novel
object rather than the familiar one (Bourtchouladze, R., et. al., Proc Natl Acad Sci USA,
2003, 700, 10518-10522). Recent neuroimaging studies in humans demonstrated that
memory in object recognition depends on prefrontal cortex (PFC) (Deibert, et. al.,
Neurology, 1999, 52, 1413-1417). Consistent with these findings, rats with the PFC

lesions show poor working memory when they are required to discriminate between
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5-(4,4,4-Trifluoro-2-nethyl-3-oxo-butyryl)-thi ophene-2-carboxylic acid

et hyl ester 102061 Prepared from

5- (4, 4, 4-WPi209B3P@23- 0xo- but yry1l) -t hi ophene- 2- car boxyl iPETAS2eDSHT4BF8 est er
as described in Preparative Exanple 4. Product was not chromatographed, but
obtained as a brown oil (12.2 g, 113% and used as such. LC/ M5 5.81 nmm

[ MF1+ H2Q@ 327. Preparative Exanple 7 FF 0
4-(4,4,4-Trifluoro-3-o0xo-butytyl)-benzoic acid ethyl ester [02071Prepared
from 4- Acetyl -benzoic acid ethyl ester as desribed in Preparative Exanple

3. Sodi Umrﬂﬁér%&ir%‘%el"\@%eéyhﬁhéﬁéﬂt ¢ Vlatuiboﬁﬁ’cb' UsBHgY @Q%z*ndﬁes Rgxdyet s not
chr omat ogr aphed, but tained as an off-white€ solid (10.4 g, 90%. 11-1 NWR

(CDC13) ]].1343 ch¢r studies7 o) madkéy)s, and. rd3ertg suggest that3he Blpﬁ))(;arﬁplﬁihs Qmpoﬁadt-l) 8. 00
(d, J— 19F NWR - 77 5.51 mn,
pi+ 1 f- swl[ %{')lmq rmmosloéfengpﬁepfércf) { Veasich| 2008, = 3%5%/ s and

Mumby, D. G., Brain Res, 2001, 127, 159-181). Hence, object recognition provides an
excellent behavioral model to evaluate drug-compound effects on cognitive task
associated with function of hippocampus and cortex.

[0195] Prior to initiation of training, animals were handled for 3-5 minutes for
5 days. Training and testing were performed identically for mice and rats with an
exception of training apparatus dimensions (for mice: a Plexiglas box of L=48 cm; W=38
cm and H=20 cm; for rats: a Plexiglas box of L=70 cm; W=60 cm and H=35 cm). The
day before training, an individual animal was placed into a training apparatus located in a
dimly lit room and allowed to habituate to the environment for 15 minutes (also see
Pittenger, C., et. al., Neuron, 2002, 34, 447-462; and Bourtchouladze, R., et. al., Proc
Natl Acad Sci USA, 2003, 100, 10518-10522). Training was initiated 24h hours after
habituation. An animal was placed back into the training box, which contained two
identical objects (e.g. a small conus-shape object), and was allowed to explore these
objects. The objects were placed into the central area of the box and the spatial position
of objects (left-right sides) was counterbalanced between subjects. Animals were trained
for 15 minutes. To test for memory retention, animals were observed for 10 minutes 24
hours after training. A rodent was presented with two objects, one of which was used
during training, and thus was ‘familiar’ and the other of which was novel (e.g. a small
pyramid-shape object). To insure that the discrimination targets do not differ in smell,
after each experimental subject, the apparatus and the objects were thoroughly cleaned
with 90% ethanol, dried and ventilated for a few minutes.

[0196] The experiments were videotaped via an overhead video camera
system. Types were then reviewed by a blinded observer and the following behavioral
parameters were determined: time of exploration of an each object; the total time of
exploration of the objects; number of approaches to the objects; and time (latency) to first
approach to an object. The discrimination index — memory score - was determined as

described previously (Ennaceur, A.; Aggleton, J.P., Behav Brain Res, 1997, 88, 181-193;
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4-(4,4,4-Trifluoro-2-nethyl-3-o0xo-butyryl)-benzoic acid ethyl ester
102081Prepared from4-(4,4,4-Trifluoro-3-o0xo-butyryl)-benzoic acid et hyI
ester as WOx009138@2i n Preparative Exanple 4. Sodi um nmet REXIUSR008434353
substituted with sodi um et hoxi de. Product was chromat ographed on silica gel
wi th Et OAc/ hexanes (15% to afford a copper-colored oil (1.14 g, 38%.
LCOMS 5.94 mm [ M+111 303, [ M1+ H2Q@ 321. Preparative Exanple 9 F F 0
4- (5-Trtfl uoromet hyl -i soxazol -3-yl) -benzoic acid ethyl ester

and Bourtchouladze, R., et. al., Proc Natl Acad Sci USA, 2003, 100, 10518-10522). This
Data was analyzed by Student’s unpaired ¢ test using a software package (Statview 5.0.1;
SAS Institute, Inc).

[0197] The compounds evaluated in the MAO Inhibition Assay can be tested
in the Object Recognition Assay to show improvement of cognitive function in the

subject animal.

[0198] The following Examples illustrate methods that are generally useful for
preparing compounds of the invention.

[0199] LC Protocol: Observed, 254 nm. Solvent system, acetonitrile (0.1 %
formic acid) and water (0.1 % formic acid). Column, XTerra MS C-18 3.5 uM (2.1 x 50
mm), 30 °C oven temperature. Run time, 10 min. Flow rate 0.3 mL/min. Substrate is

dissolved in acetonitrile and diluted to equal volume with water for injection.

[0200] Inlet Method:

Time % acetonitrile (0.1 % formic acid) % water (0.1 % formic acid)
(min)
0 10 90
5 90 10
7 90 10
7.5 10 90
10 10 90

Preparative Examples

Preparative Example 1

Ve
S
0O O

1-[5-(Piperidine-1-carbonyl)-thiophen-2-yl]-ethanone

[0201] A solution of 5-acetylthiophene-2-carboxylic acid (34.0 g, 200 mmol)
in toluene (800 mL) was treated with DMF (500 pL) followed by oxalyl chloride (22.3
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[ 0209] A solution of 4-(4,4,4-Trifluoro-3-o0xo0-butyryl)-benzoic acid ethyl
ester (Preparative Exanple 7, 2.88 g, 10 mol) in glacial acetic acid (2.5
nm.) was twWea0ed203Rh hydr oxyl am ne hydrochl ori de (833 nmyCTAB2908197435aNnd
heated at 80-90 C for 16 hr, after which time the reaction was cool ed and

the resulting solids filtered wwth the aid of water to afford
5- hydroxy- 4,5, -di hydro-i soxazole internediate (2.25 g, 74%.

t he
The

intermediate (2.2 g, 7.25 nmmol) was then dissolved in trifluoroacetic acid
(10 nL) and heated at reflux for 3 days. The reaction was then evaporated

prsgil
(CDC13) vacad tptaffad anférrbedigde H)c;d ghladid¢.q, The intefm@diaz #id CHIO(Dﬂe(\sas t:heH) 7.89

and the pesheyankdly SRRLISH QPR SMhrSdflet Ghi @im¥hiidrekitRAGHeXA

eluant to afford product as a colorless solid (1.30 g, 63%.

(d, J
(g, J

%ﬂve%fﬁliﬁ (%@)‘(f@’) apg iregteg 1%@1 Q)T HPle%ufE"a'\ng]O@tmhbel fristhyi %lae% rom

118.0

basel i ne;3p0i g, 2@@3}&01) 426 BerdhR2OMNL 631 Brmntel. Mehelred&idiMvad dMibbleti 1886-
0

Preparative Exanple

4- (4- Met $iirlfos3 thr nﬁdntﬂyamreiteuyb apmxmacbély% ydpnieemd piagitaned betwegh EeQAer
[0210] A E glf)lflrtlll)oa?ld%f II\ZJIH(CZ} sofutlon ( (; 5.0'_“%6 (grr%tart% lpo?tlocr)lx“cz)asbtﬁer}/ M&ler \ggs <

et hyl

8|c aci d

with a saturated ageuous solution of NaHCO; (100 mL) followed by a brine solution (100

mL), then dried over MgSQ;, filtered, and evaporated in vacuo to afford product as

yellow colored solid which was triturated and filtered with the aid of hexanes to afford
product as a solid (43.2 g, 91%). 'H NMR (CDCl;s) 1.63-1.71 (m, 6 H), 2.57 (s, 3 H),
3.62 (brs, 4 H), 7.24 (d, } = 4.0, 1 H), 7.60 (d, } = 4.0, 1 H). *C NMR 24.7, 26.3 (br),
27.1, 44.5 (br), 48.0 (br), 128.8, 131.6, 144.7, 145.5, 162.7, 190.8. LC/MS 4.92 min,

[M+17* 238.

Preparative Example 2

5-Acetyl-thiophene-2-carboxylic acid ethyl ester

[0202] A solution of 5-acetylthiophene-2-carboxylic acid (17.0 g, 100 mmol)

in ethanol (500 mL) was treated with a concentrated H,SO4 solution (10 mL) and heated

at reflux for 3 days after which time the reaction was evaporated to approximately %

volume and partitioned between EtOAc (300 mL) and water (100 mL). The organic

portion was then further washed with a saturated aqueous solution of NaHCO; (2 x 100

mL) followed by a brine solution (100 mL), then dried over MgSQ,, filtered, and
84%). 'H
NMR (CDCl;) 1.39 (t,J = 7.0, 3 H), 2.59 (s, 3 H), 4.38 (q, ] = 7.3, 2 H), 7.64 (d, ] = 4.0,
1 H),7.76 (d, ] = 4.0, 1 H). “C NMR 14.3,27.1, 61.9, 131.8, 133.3, 140.3, 148., 161.7,

evaporated in vacuo to afford product as light brown colored solid (25.0 g,

190.9. LC/MS 5.47 min, [M+1]" 199.
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[0211] (927 nmg, 3.07 mmol) in glacial acetic acid (10 nL) was treated with
hydr oxyl am ne hydrochl oride (256 ng, 3.68 nmol) and heated at 80-90 C for
48 hr, afweroeized32ti ne the reacti on was evaporated i n PEEAS2008/&436% ude

mat eri al was then chronmat ographed on silica gel with Et0Ac/ hexanes (5% as
eluant to afford product as a colorless oil (840 ng, 91% . 11-1 NMR (CDC13)
1.43 (t, J =7.0, 3 H, 2.29 (q, J =3H, 443 (q, J =7.0, 2 H, 7.72 (d,
J=8.8 2H, 819 (d, J =8.3, 2H. "3CNW7.7, 14.5, 61.6, 115.0,
118.9 (q, J = 271), 128.5, 130.3, 132.1, 132.3, -150 quartet not resolved
from basel i ne noise, 163.0, 166.0. '9F NWR -63.2. LC/MS 7.28 mn, [M1]+
300. Preparative Exanple 11 FFE 0

4- (5-Trifl uoronet hyl - i soxazol - Brspayatiyekxampleati d [ 0212] A sol ution of

4- (5-Trifluoromet hyl -i soxazol - 3-y1)-benzoic acid ethyl ester (Preparative
Exanple 9, 2.25 g, 7.86 nnDI} Fn TH:/ZQ@LE;? treated with an

4,4,4-Trifluoro-1-[5-(piperidine-1-carbonyl)-thiophen-2-yl] -butane- 1, 3-dione

[0203] A suspension of sodium methoxide (8.78, 162.5 mmol) in toluene (300
mL) was treated with ethyl trifluoroacetate and allowed to stir at 30 °C for 30 min after
which time solid 1-[5-(Piperidine-1-carbonyl)-thiophen-2-yl]-ethanone  (Preparative
Example 1, 11.87 g, 50 mmol) was added portionwise. The reaction was heated at 40 °C
for 3 hr and allowed to stir at room temperature for a further 16 hr. The reaction was then
cooled to 0-5 °C and filtered with the aid of cold toluene. The filtered solids were then
partitioned between EtOAc (300 mL) and an aqueous 5% H,SOy4 solution (100 mL) and
the organic layer further washed with a brine solution (2 x 50 mL), then dried over
MgSO,, filtered, and evaporated in vacuo to afford product as light brown colored solid
(15.26 g, 91%). An approx. 2:1 isomer mixture was observed in the NMR spectra of
product. '"H NMR (CDCls) 1.65-1.71 (m, 6 H), 3.63 (br s, 4 H), 7.06 (s, 1 H), 5.38 (brs,
minor enol, 1 H), 6.45 (s, major isomer, 1 H), 7.25 (d, minor isomer, J = 3.8, 1 H), 7.28
(d, major isomer, J = 4.1, 1 H), 7.71 (d, minor isomer, J = 4.1, 1 H), 7.74 (d, major
isomer, J = 3.8, 1 H). 'F NMR -87.3 (minor isomer), -76.2 (major isomer). LC/MS 5.05
min, [M+1+ H,0]" 352.

Preparative Example 4
F
; aue
F S
0] 0] 0

4,4,4-Trifluoro-2-methyl-1-[5-(piperidine-1-carbonyl)-thiophen-2-yl]-butane-1,3-dione
[0204] A suspension of 60% sodium hydride (440 mg, 11 mmol) in DMF (15

mL) at 0-5 °C was treated portionwise with 4,4,4-Trifluoro-1-[5-(piperidine-1-carbonyl)-
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aqueous solution (5 nmL) of Iithium hydroxi de nonohydrate (660 ng, 15.72
nmmol) and allowed to stir for 16 hr. The reaction was then evaporated to a
smal | volWeeoepidIedeated with a 1 N aqueous hydrochl or PETAS2eD89P363 i on (25
m.) and the resulting solids filtered, washed with water and air dried to
afford product as a colorless solid (1.48 g, 73%. 11-1 NWMR (DWVSO d6) 8.06
(s, 4 H, 813 (s, 1 H. 13C NW 106.5, 118.0 (q, J = 270), 127.9, 130.8,
131.2, 1314, -150 quartet not resolved from baseline noise, 133.8, 162.8,
167.3. I19F NW\R -63.6. LC/M5 6.04 nm [M11+ 258. Preparative Exanple 12

]9 4-(4- I\&idpyllenéan]gb&tbwu,grmbﬁwtpréﬁa@aﬁvéQxaaxm@a,bsmcg, q0a6ing])[4d LibReepar ed

rom 4-(4-Methyl-5-trifluoronethyl-isoxazol -3-y1)-benzoic
to stir until all hydrogen evolution had ceased. The reaction mixture was then treated
with iodomethane (1.25 mL, 20 mmol) and heated at 60 °C for 16 hr. The reaction
mixture was then cooled and partitioned between EtOAc (25 mL) and an aqueous 5%
H,S0, solution (50 mL) and the organic layer further washed with a brine solution (2 x
25 mL), then dried over MgSOy, filtered, and evaporated in vacuo to afford product as
light brown oil. The residue was chromatographed on silica gel with EtOAc/hexanes
(50%) as eluant to afford product as an oil (2.70 g, 78%). An approximately 1:1 mixture
of isomers was observed in the NMR spectra of product. 'H NMR (CDCl3) 1.40 (d,
isomer, J = 7.0, 3 H), 1.58 (d, isomer, J = 7.0, 3 H), 1.65-1.71 (m, 6 H), 3.63 (br s, 4 H),
3.83 (q, isomer, J = 7.0, 1 H), 4.78 (q, isomer, J = 6.7, 1 H), 5.06 (s, isomer , 1 H), 5.67
(s, isomer, 1 H), 7.27 (d, isomer, J = 4.0, 1 H), 7.29 (d, isomer, J = 4.0, 1 H), 7.71 (d,
isomer, J = 4.0, 1 H), 7.74 (d, isomer, J] = 4.0, 1 H). ""F NMR -83.7 (isomer), -77.6
(isomer). LC/MS 5.05 min, [M+1+ H,0]" 366.

Preparative Example 5

F
F a
F S
O O 0

5-(4,4,4-Trifluoro-3-oxo-butyryl)-thiophene-2-carboxylic acid ethyl ester

[0205] Prepared from S5-Acetyl-thiophene-2-carboxylic acid ethyl ester as
described in Preparative Example 3. Sodium methoxide was substituted with sodium
ethoxide. Product was not chromatographed, but obtained as a yellow solid (11.5 g,
78%). 'H NMR (CDCl;) 1.41 (t, ] =7.0,3 H), 4.41 (g, ] = 7.0, 2 H), 6.48 (s, 1 H), 7.77
(d, ] =7.0,1H),7.81 (d,] =4.0,1H). “CNMR 144, 62.3, 93.8, 117.5 (g, ] = 281),
132.0,133.7, 141.5, 143.7, 161.4, 174.0 (q, ] = 37), 181.4. "’FNMR -76.4. LC/MS 5.44
min, [M+1]" 295, [M+1+ H,0]" 313.

Preparative Example 6
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acid ethyl ester as described in Preparative Exanple 11 to afford product
as a colorless solid (3.7 g, 98%. Ili NMR (DVMsO-d6) 2.25 (s, 3 H, 7.81(d,
J = 7.9, WORPY/BIB (d, J =8.2, 2 H, 13.26 (s, 1 H. PSUURRSPIVS3 116. 9,
119.3 (q, J = 270), 129.3, 130.6, 131.6, 133.2, 153.6 (g, J = 39), 163.6,
167.4. 19F NWVR -62.3. LC/MS 6.14 min, [Ml]+ 272. Preparative Exanple 13
5-(4-Met hyl -5-trifluoronethyl-isoxazol-3-yl)-thi ophene-2-carboxylic acid
et hyl ester 102141 Prepared from crude

5-(4, 4, 4-Trifluoro-2-nethyl-3-o0xo-butyryl)- thiophene-2-carboxylic acid
ethyl ester as described in panati Exanpl e 10. Crude material was
chromat ographed on silica ge apes (25% as eluant to afford
product as a colorless solid (7.4 g 11-1 NWMR (CDC13) 1.41 (t, J =
7.0, 3 H), 2.38 (s, 3 H, 4.43 7.2 2 H), 7.51 (d, J = 4.0, 1 H,

7.83 (d, J =4.0, 1 H. 13C NWR 7.9, 14.5, 61.9, 114.8, 118.7 (q, J =
271), 128(44,41B% o memyz .wao 6utyﬂ;5)6zh40p(hqne J-claBoxyibdci®ethibdstdd. ' 9F NVR
-63.2. LC/MB 7.26 nin,

5- (4- 114et hy 110306k agtf(‘j?%‘ﬁ%]t hyIﬁP@oxaz%(‘L@“yTI)ﬂ‘{Oﬁ‘i’ drsmerfatyryl-thipabepeil aci d

carboxylic acid ethyl ester as described in Preparative Example 4. Product was not
chromatographed, but obtained as a brown oil (12.2 g, 113%) and used as such. LC/MS
5.81 min, [M+1+ H,0]" 327.

Preparative Example 7

F F
F

o
O

4-(4,4,4-Trifluoro-3-oxo-butyryl)-benzoic acid ethyl ester

[0207] Prepared from 4-Acetyl-benzoic acid ethyl ester as desribed in
Preparative Example 3. Sodium methoxide was substituted with sodium ethoxide.
Product was not chromatographed, but obtained as an off-white solid (10.4 g, 90%). 'H
NMR (CDCl;) 1.43 (t,1J=7.0,3 H),4.43 (q,J=7.3,2 H), 6.61 (s, 1 H), 8.00 (d, J = 8.8,
2 H), 840 (d, J = 8.4, 2 H). "F NMR -77.1. LC/MS 5.51 min, [M+1]" 289, [M+1+
H,0]" 307.

Preparative Example 8

F F
F
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[ 0215] Pr epar edf ronb- (4- Met hy1l-5-tri fluoronethyl-i soxazol -3-y1)-

t hi ophene- 2-carboxylic acid ethyl ester as described in Preparative Exanple
11 to af fWORYBHBEt as a colorless solid (6.15 g, 94% PCTHSRMROTBRMEO d6)
2.33 (s, 3 H, 7.64-7.66 (m 2 H. 13C NW\R 8.0, 116.6, 119.1 (q, J = 271),
129.3, 130.7, 131.8, 132.4, 142.7, 153.8 (q, .1 = 40), 158.8, 163.6. 19F
NVR -62.3. LOM 6.02 nmin, [M1l]+ 278. Preparative Exanple 15 0

N- Met hoxy- N- et hy1- 4- (5-trill uoronethyl-isoxazol -3-yl)-benzam de [ 0216] A
sol ution of 4 (5-Trifluoromethyl -i soxazol -3-y1)-benzoic acid (Preparative
Exanpl e dBo-2mEnpnbro-bixy A chdes R wRINANE ofikA M) at 0-5C was
treated vmth DI%%% 2 m) f%’InJIIO\Nedﬁ%IéJ)E)I\AAP (50 ng), hydroxyl am ne

hydr ochl ori de[0@ﬂ8]8 r’r@’remlr@] firond )4- (44ﬁéﬁﬂfllloa¢rﬁf%0(1ﬂ5mb1benml@ amble)thyland DCC

99 , t d t t t

nd st 7P PECIRFHoR TURROIE BETRC mc Do o BelPate e SPRUHIRE Ehon
chr omat og{dmﬁ@th@ssald%l Pk SRicOFhs é’HrBrlﬂat%rg%ﬁéd”'&%@iH@§ %4149% E@A@w@ﬂés @19vpfford
product as a colorless solid (89 749 . 3.40 (s, 3 H),

3 57 (s, to3affyrd a7c@pe(-solo®d)qil 71. 8&g(d8%)1 I;C/MS 5.9 hm\, [MBH (3@3 [M+++8.8, 2
. 13C % 7, 61.4, 103.7, 118.0 (q, J = 460), 127.1, 129.3, 129.4,

136 6, 14 3?3 = 42), 162.2, 169.0. 19F NI\/R ~64.6. LC/NS 6.01 ni n,

[ M ] + 301. Prepar ati ve Exanple 16

Preparative Example 9

F F

o~
0]

4-(5-Trifluoromethyl-isoxazol-3-yl)-benzoic acid ethyl ester

[0209] A solution of 4-(4,4,4-Trifluoro-3-oxo-butyryl)-benzoic acid ethyl
ester (Preparative Example 7, 2.88 g, 10 mmol) in glacial acetic acid (2.5 mL) was treated
with hydroxylamine hydrochloride (833 mg, 12 mmol) and heated at 80-90 °C for 16 hr,
after which time the reaction was cooled and the resulting solids filtered with the aid of
water to afford the 5-hydroxy-4,5,-dihydro-isoxazole intermediate (2.25 g, 74%). The
intermediate (2.2 g, 7.25 mmol) was then dissolved in trifluoroacetic acid (10 mL) and
heated at reflux for 3 days. The reaction was then evaporated and the residue
chromatographed on silica gel with EtOAc/hexanes (20%) as eluant to afford product as a
colorless solid (1.30 g, 63%). 'H NMR (CDCLy) 1.41 (t,J = 7.5, 3 H), 4.41 (q,1J=7.0,2
H), 7.06 (s, 1 H), 7.89 (d, J = 8.8, 2 H), 8.15 (d, ] = 8.8, 2 H). *C NMR 14.5, 61.7,
103.8, 118.0 (q, J = 270), 127.1, 130.6, 131.5, 132.8, ~150 quartet not resolved from
baseline noise, 162.0, 166.0. '’F NMR -63.6. LC/MS 7.15 min, [M+1]" 286.
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0 N-Met hoxy-N-net hyl -4-(4-nmethyl-5-trifluoronethyl-isoxazal -3-yl)-benzam de
[0217] Prepared from 4-(4-Methyl-5-trifluoronethyl-isoxazol-3-yl)-benzoic
acid as dweoIBE63x2n Preparative Exanple 15. Crude nat ePCAIUSAAS/074353
chromat ographed on silica gel with Et0Ac/hexanes (30 then 40% as eluant to
afford product as a colorless solid (1.41 g, 75% . LH NWR (CDC13) 2.26 (s,
3 H, 3.3 (s, 3H, 155 (s, 3 H, 7.65(d, J =7.9 2H, 7.80 (d, J =
7.9, 2 H. L3CNW 7.7, 33.7, 61.4, 117.1, 117.9 (q, J = 428), 128.2,

129.0, 130.0, 136.1, 155 (obs q), 163.1, 169.1. 19F NWR -63.2. LC/ M5 6. 27
mn, [M1l]+ 315. Preparative BExepah@velZxample 10

5- (Pl peridine-1-carbonyl)-thiophene-2-carbal dehyde [0218] A sol ution of

5-f ornyl t hi ophenecar boxylic aE (9 0 g, 57.6 mol) in toluene (100 nlL) was
treated with DMF (100 pt) folTo y oxalyl chloride (9.9 nL, 115 nmol)
and stirred at roomtenperature 3 hr then evaporated in vacuo. The
crude acid chloride was then di% n THF (100 ni), cooled in an ice
bath, and treated with a THF solutio 0 n@%\)}ontal ning triethylamne (10
m., 72 mol) and piperdine (6.3 niL, . The reaction was placed in
a5 Crefrigerator for 16 hr and then trea)ted with a IN 1-1C sol ution
(200 m.) and EtOAc (200 nmL). The organic portion was further washed with a

saturate by a brine solution
(100 M)Q(fﬂ&gﬁgr%ltggﬂug%/dg? %ég@%@% _tl}e_é%%,omaccffgh l%%’régt eé in vacuo to
afford producpo2ag] an 2kdlufidr oB4g4,4 U00H luordL-rhefRyR3 {(o&BPGUB)y1)-bbroic ddd(m 6

H, 3.62 (br s,4 H, 7.31(d, J =4.0, 11-1), 7.71 (d, J = 3.5 1 H, 9.94
(s, 1 Hyethyl3eleRVR 24. 6, 26.3 (br), 44.2 (br), 490(br) 128.8, 135. 4,

144.8, 146.1, [O%??] 5, (9123/3m§ 3l(')gjn|\1/r§of‘) 1g8glz{n1 aCLtIC aeid (?(?4mL) was treated with
hydroxylamine hydrochloride (256 mg, 3.68 mmol) and heated at 80-90 °C for 48 hr,

after which time the reaction was evaporated in vacuo. The crude material was then
chromatographed on silica gel with EtOAc/hexanes (5%) as eluant to afford product as a
colorless oil (840 mg, 91%). 'H NMR (CDCls) 1.43 (t, J = 7.0, 3 H), 2.29 (g, ] = 3 H),
443 (q,1=7.0,2H), 7.72 (d, ] = 8.8, 2 H), 8.19 (d, J = 8.3, 2 H). PCNMR 7.7, 14.5,
61.6, 115.0, 118.9 (g, J = 271), 128.5, 130.3, 132.1, 132.3, ~150 quartet not resolved
from baseline noise, 163.0, 166.0. '°F NMR -63.2. LC/MS 7.28 min, [M+1]" 300.

Preparative Example 11

F F

OH

4-(5-Trifluoromethyl-isoxazol-3-yl)-benzoic acid

[0212] A solution of 4-(5-Trifluoromethyl-isoxazol-3-yl)-benzoic acid ethyl
ester (Preparative Example 9, 2.25 g, 7.86 mmol) in THF (20 mL) was treated with an
aqueous solution (5 mL) of lithium hydroxide monohydrate (660 mg, 15.72 mmol) and

allowed to stir for 16 hr. The reaction was then evaporated to a small volume and treated
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Preparative Exanple 18 0 5-(Piperidine-|-carbonyl)hiophene-2-carbonitrile
10219JA solution of 5-(Piperidine- 1 -carbonyl)-thiophene-2-carbal dehyde
(Prepar atWogo@®maee 17, 2.23 g, 10 nmmol) in EtOH (50 mPLTAE0NSMHEESRd Wit h
pyridine (971 pi, 12 mmol, 1.2 eq) followed by hydroxyl am ne hydrochl ori de
(833 ng, 12 mmol, 1.2 eq) and heated at reflux for 2 hr then evaporated in
vacuo. The crude internedi ate oxi me was then dissolved in acetic anhydride
and heated at 145 C for 16 hr then evaporated in vacuo to a small vol une
whi ch was partitioned between Et0Ac (50 nmlL) and water (200 nlL). The organic
layer wawith Wt NedquassieflirsdhlidticGadi ké18tiSP{AH PN ahdheeultifls k&1l sAMBkedyd SO4,
filtered, evaporated in vacuo and the residue chronatggra phed on slllca gel

with Et Owasheéydfhesategand siedried oy afford gredust as o celpflessolid 6bA8 &, 2%k

(or o AR5 o 8 4508 13 f51 1l (yd s B0 G B Ay Lk 24 5.
26. 2, 443 € )2, 482 3, L190 quakiblnt re§o113ed7froﬂq2t§’as&melﬁ’olse043@&41(72 8,116%.33. LC/ NS
5.09 mn, [Mi1]+ 221. Preparatlve Exanple 19 Si

4, 4, 4- Tr Y FINMR0-63.6ret &S 6.0¢ miiophLI> 268.- but ane- 1, 3 di one

Preparative Example 12

F F

OH
)

4-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-benzoic acid

[0213] Prepared from 4-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-benzoic
acid ethyl ester as described in Preparative Example 11 to afford product as a colorless
solid (3.7 g, 98%). 'H NMR (DMSO-d6) 2.25 (s, 3 H), 7.81(d, ] = 7.9, 2 H), 8.10 (d, ] =
8.2,2 H), 13.26 (s, 1 H). >C NMR 7.8, 116.9, 119.3 (g, J = 270), 129.3, 130.6, 131.6,
133.2, 153.6 (q, J = 39), 163.6, 167.4. "’FNMR -62.3. LC/MS 6.14 min, [M+1]" 272.

Preparative Example 13

F 7\
F 7 s SN

F O-N O

5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carboxylic acid ethyl ester
[0214] Prepared from crude 5-(4,4,4-Trifluoro-2-methyl-3-oxo-butyryl)-
thiophene-2-carboxylic acid ethyl ester as described in Preparative Example 10. Crude
material was chromatographed on silica gel with EtOAc/hexanes (25%) as eluant to
afford product as a colorless solid (7.4 g, 66%). 'H NMR (CDCl3) 1.41 (t,J =7.0, 3 H),
238 (s, 3 H), 443 (q,J = 7.5,2 H), 7.51 (d, J = 4.0, 1 H), 7.83 (d, ] = 4.0, 1 H).
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[ 0220] Prepared from 2- Thenoyl trifl uoroacetone as described in Preparative
Exanpl e 4. Product was not chromatographed, but obtained as a brown oil
(13.6 g, wWompv/mpe2used as such. LC M5 4.99 nm [ M+1l+ HPOTAIS2@8B/074353
Preparative Exanple 20 3-Thi ophen-2-yl1-5-trifluoronethyl-isoxazole

[ 0221] Prepared from 2- Thenoyl trifl uoroacetone as described in Preparative
Exanpl e 9. Product was chronmat ographed on silica gel wth Et0Ac/ hexanes
(5% as eluant to afford product as a colorless solid (2.57 g, 599%.
Internediate: LG M5 5.23 min, [ M1+ H20]+ 255. Product: 11-1 NMR (CDCl 3)
6.93 (s, NMiy.o, 14346(dd11418 =11§ 75(anleL 218, 1238 4H)1333 4.7, 1@%&%52(591—' 3C NWR
103.7, 118.0 (g 71), 12 128.9; ’1, 158.0,” 159.3 (q, 43) .
"F NVR - 41, 137. 9;,0/6|‘1/§ GYBIZJMRF&IEI\/ML“MSZZ%mﬁn Byai ht306e Exanpl e 21 F F)
(//NSFO -N

Preparative Example 14

F 7\
F 7 s Oy

F  O-N 0
5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carboxylic acid
[0215] Prepared from 5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid ethyl ester as described in Preparative Example 11 to afford
product as a colorless solid (6.15 g, 94%). 'H NMR (DMSO-d6) 2.33 (s, 3 H), 7.64-7.66
(m, 2 H). CNMR 8.0, 116.6, 119.1 (g, J = 271), 129.3, 130.7, 131.8, 132.4, 142.7,
153.8 (g, J = 40), 158.8, 163.6. "FNMR -62.3. LC/MS 6.02 min, [M+1]" 278.

Preparative Example 15

F F

N-Methoxy-N-methyl-4-(5-trifluoromethyl-isoxazol-3-yl)-benzamide

[0216] A solution of 4-(5-Trifluoromethyl-isoxazol-3-yl)-benzoic acid
(Preparative Example 11, 1.024 g, 4.0 mmol) in dichloromethane (14 mL) at 0-5 °C was
treated with DMF (2 mL) followed by DMAP (50 mg), hydroxylamine hydrochloride
(468 mg, 4.8 mmol), triethylamine (458 pL, 4.8 mmol), and DCC (990 mg, 4.8 mmol).
The reaction was allowed to warm to room temperature and stirred 16 hr then evaporated
in vacuo. The crude material was then chromatogrphed on silica gel with EtOAc/hexanes
(40%) as eluant to afford product as a colorless solid (890 mg, 74%). 'H NMR (CDCls)
3.40 (s, 3 H), 3.57 (s, 3 H), 7.06 (s, 3 ), 7.82 (d, J =8.3,2 H), 7.88 (d, ] = 8.8, 2 H). "
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4- Met hyl - 3-t hi ophen-2-y1-5-trifluoronethyl-isoxazol e [0222] Prepared from
crude 4,4, 4-Trifluoro-2-nethyl-1-thiophen-2-yl-butane- 1, 3-dione as
descri bedWPr0®y@pseat i ve Exanpl e 10. Product was not chPERAIS2¢BAMISH, but
obtained as a colorless solid after filtration with aid of water (3.05 g,
65% . 11-1 NWR (CDC13) 2.35 (s, 3 H, 7.16-7.19 (m 1 H, 7.49-7.52 (m 2

. NWR 7.9, 114.6, 118.9 (g, J = 271), 128.1, 128.6, 128.7, 154.9 (q, J =
40), 158.5. F NWR -63.2. LC M5 6.79 mn, [M1]+ 234. Preparative Exanple 22
5-(4, 4-Di fl uoro-3-o0xo-butyryO-thi ophene-2-carboxylic acid ethyl ester
[ 0223] Pr mpar exb 1 raam, 20%80e1 1.0 tdlisephsn)et 2~ canbaxyh9 &, Bxw.6l 180 hyh, pstey, and
et hyl difluoroaceggte by the nethod described jn Preparative anple 3.

Sodi um mehAXioad. wals NMib st butl6dMF 601 svaillyhildt 3xi de. The product was
obtained as a crude oil (5.4 g, 85 % . An approx. 5:1 isonmer mxture was
observed in the NWR spectra of product. NVR (CDC13) 1.41 (t, J =7.0, 3 H),
3.63 (g, J =7.0, 2 H, 5.98 (prepiah®™ Ek ne J = 53.2, 1 H, 6.05 (t,
maj or isoner, J =54.0, 1 H, 6. S, , .74 (d, J =4.0, 1 H, 7.80
(d, J = 4.0, (mnor isonmer, J = 53.5), -127.1 (mjor

J =

H). 19F NWR - 1R7,F8
i soner, \ Mr11+ 277.

1
55.5). LC/MS 5.18

N-Methoxy-N-methyl-4-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-benzamide

[0217] Prepared from 4-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-benzoic
acid as described in Preparative Example 15. Crude material was chromatographed on
silica gel with EtOAc/hexanes (30 then 40%) as eluant to afford product as a colorless
solid (1.41 g, 75%). 'H NMR (CDCls) 2.26 (s, 3 H), 3.36 (s, 3 H), 3.55 (s, 3 H), 7.65 (d,
J=79,2H),7.80(d,J=79,2H). "CNMR 7.7,33.7,61.4,117.1, 117.9 (q, J = 428),
128.2, 129.0, 130.0, 136.1, 155 (obs q), 163.1, 169.1. '*F NMR -63.2. LC/MS 6.27 min,
[M+1]" 315.

Preparative Example 17
S
O o)

5-(Piperidine-1-carbonyl)-thiophene-2-carbaldehyde

[0218] A solution of 5-formylthiophenecarboxylic acid (9.0 g, 57.6 mmol) in
toluene (100 mL) was treated with DMF (100 uL) followed by oxalyl chloride (9.9 mL,
115 mmol) and stirred at room temperature for 3 hr then evaporated in vacuo. The crude
acid chloride was then dissolved in THF (100 mL), cooled in an ice bath, and treated with
a THF solution (50 mL) containing triethylamine (10 mL, 72 mmol) and piperdine (6.3

mL, 63.4 mmol). The reaction was placed in a 5 °C refrigerator for 16 hr and then treated
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Preparative Exanple 23 000
5-(4,4-Di fl uoro-2-nethyl -3-oxo-butyryl)-thi ophene-2-carboxylic acid ethyl
ester WO 00224432Pr epared from PCT/US2008/074353
5-(4,4-Di fluoro-3-o0xo-butyryl)-thi ophene-2-carboxylic acid ethyl ester by
the nethod described in Preparative Exanple 4 to afford product as a crude
oil (5.5 ¢9g, 108 %9. LC M5 5.37 mm [ M11l+ 291. Preparative Exanple 24 and
25 5-(3-D(fl uoronet hyl -4-net hyl -i soxazol -5-y1) -t hi ophene-2-carboxylic acid
et hyl ester and
5- (5- DI Lk ra0me HXY lsoHitiBR (300 mL$ SXPE@ A S0b)mL N PRNGPS&TiE p6foR Wk figh&ci d
ethyl ester WD 2009/ 029632PCT/ US2008/ 074353

washed with a saturated aqueous solution of NaHCO; (100 mL) followed by a brine

solution (100 mL), then dried over MgSQ,, filtered, and evaporated in vacuo to afford
product as an oil (12.87 g, 100%). 'H NMR (CDCls) 1.64-1.71 (m, 6 H), 3.62 (br s, 4 H),
7.31(d,J=4.0,1H),7.71(d,J=3.5,1H),9.94 (s, 1 H). "CNMR 24.6, 26.3 (br), 44.2
(br), 49.0 (br), 128.8, 135.4, 144.8, 146.1, 162.5, 183.3. LC/MS 4.78 min, [M+1]" 224.

Preparative Example 18

N$>/lg_}&\“/i;::]
S

o)

5-(Piperidine-1-carbonyl)-thiophene-2-carbonitrile

[0219] A solution of 5-(Piperidine-1-carbonyl)-thiophene-2-carbaldehyde
(Preparative Example 17, 2.23 g, 10 mmol) in EtOH (50 mL) was treated with pyridine
(971 uL, 12 mmol, 1.2 eq) followed by hydroxylamine hydrochloride (833 mg, 12 mmol,
1.2 eq) and heated at reflux for 2 hr then evaporated in vacuo. The crude intermediate
oxime was then dissolved in acetic anhydride and heated at 145 °C for 16 hr then
evaporated in vacuo to a small volume which was partitioned between EtOAc (50 mL)
and water (200 mL). The organic layer was further washed with a brine solution (50 mL),
dried over MgSO,, filtered, evaporated in vacuo and the residue chromatographed on
silica gel with EtOAc/hexanes (30 then 50%) as eluant to afford product as a yellow-
tinted oil (1.43 g, 65%). 'H NMR (CDCl3) 1.65-1.76 (m, 6 H), 3.64 (br s, 4 H), 7.23 (d, J
= 4.0, 1 H), 7.56 (d, ] = 4.0, 1 H). C NMR 24.5, 26.2, 44.3 (br), 48.5 (br), 111.9,
113.7, 128.0, 137.0, 144.7, 161.3. LC/MS 5.09 min, [M+1]" 221.

Preparative Example 19

F I

F S
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[ 0225] Prepared from 5-(4, 4-Di fl uoro-2-nmet hyl- 3- oxo-but 1)-thi ophene- 2-
carboxylic acid ethyl ester by the nethod described in Preparative Exanple
10. The cWOReMEPER2i al was chronmat ographed on silica gelPCIIuS20@Bt004%53 hexanes
(10% as eluant and the pure fractions isolated to afford products as
colorless solids. Hgh Rf material (Rf = 0.40, 440 nmg, 9 %, low Kf
material (Rf = 0.24, 1.1 g, 22 %9, as well as an approximately 1:1 m xture
of isomers (1.5 g, 30%. [0226] H gher Rf Product:

5-(3-Di fluoronet hyl-4-nethyl -i soxazol -5-y1)- thiophene-2-carboxylic acid

et hyl esyarirdfldR- &mﬁ)‘h@p}ﬁz}z X}Irbu}an'e I3%ione H), 2.38 (s, 3 H, 4.38 (q,
J:70 2 f1), 6.80 (t, fl), 7.51 (d, J = 4.4, 1 H), 7.82 (d,
J=4.4, 1 H [021316 Nl\ﬂizep'ﬁreﬁ frmm ZrTherloﬂtnﬂm@asgoneles Qes(cnbedl ir= PP@®@jative27. 5,
133 7, 9...19F NWR -118. 21((\33 53 5).

1 136..3 = 6
LC/ IVB 6. ébarpm]e éf Péciwqguc g@s n(ott chroma[twé@t’ gi éwepbtﬁpe(é,raac?ugrtown o1
5- (5- D T | poor parRit¥d adhsu®R! M/ vISSOYRAR] 3§r+¥1)H d]hwsphene 2-carboxylic acid
et hyl ester.” 1H Nl\/R(CDClS) 1.41 (t, 0z 3 4237(5 3 H, 4.39 (q,
J=17.0 2H, 6.81 (t, J =52.7, 1H) 750(dJ 4.0, 1 H), 7.82 (d, J
=4.0, 1H. 3CNW 7.7, 14.5,_61.8 1]9 gtz J = 238), 113.5, 128.4,
133.6, 135.4, 136.2, 157.7, 159regarafive Bx aml 961.9. 19F NMVR -118.2 (J =

53.5). LC/ M5 6.85 min, [I\/Hr11+ 288. Prepar ve Exanple 26

5- (5-Di fl uor or net hy1- 4- net hyl -i sW-t hi ophene- 2- carboxylic acid

[ 0228] A sol ution of 5-(5-Difluof yil- 4-@et hyl -i soxazol - 3-y1) - t hi ophene-
2-carboxylic acid ethyl ester (PFepa@a’f‘l ve Exanple 25, 1.0 g, 3.48 mmol) in

THF (20 nL) was treated with an aqueous solution (5 nL) of |ithium

hydr oxi dge_mg,ygrﬂlmnﬁqag,%my[.@yo%zdzgml) and allowed to stir for 20 hr.
The reaction was then evaporated to a snmall volunme and treated with a 1 N

aqueous hydr oBRbk i ¢ Paepageds Gt 2-dikenayltsifippragtetone agl dedsabed s Prépaptivel i ds
G SRR R A L e g
H), 7. 66¢1G8ht to afford product as a colorless solid (2.57 g, 59%). Intermediate: LC/MS 5.23

min, [M+1+ H,0]" 255. Product: 'H NMR (CDCl3) 6.93 (s, 1 H), 7.14 (dd, J = 3.5 and

4.8, 1 H), 7.47-7.52 (m, 2 H). C NMR 103.7, 118.0 (q, ] = 271), 128.2, 128.9, 129.1,

158.0,159.3 (q,  =43). "FNMR -64.7. LC/MS 6.62 min, [M+1]" 220.

Preparative Example 21

4-Methyl-3-thiophen-2-yl-5-trifluoromethyl-isoxazole

[0222] Prepared from crude 4,4,4-Trifluoro-2-methyl-1-thiophen-2-yl-butane-
1,3-dione as described in Preparative Example 10. Product was not chromatographed,
but obtained as a colorless solid after filtration with aid of water (3.05 g, 65%). 'H NMR
(CDCly) 2.35 (s, 3 H), 7.16-7.19 (m, 1 H), 7.49-7.52 (m, 2 H). “C NMR 7.9, 114.6,
118.9 (g, J = 271), 128.1, 128.6, 128.7, 154.9 (g, J = 40), 158.5. ""F NMR -63.2.
LC/MS 6.79 min, [M+1]" 234.

Preparative Example 22
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J=26, 1H, 7.78 (d, J =2.6, 1 H. "3CNW 7.7, 108.1 (t, J = 236),
115.0, 130.3, 134.3, 134.5, 137.4, 157.8, 159.6 (t, J - 26), 163.1. '9F NWR
-118.8 (JWO 819/@Ye32LC/ M5 5.41 min, [M1]+ 260. Prepar at iPCa/USG0SpI43527
5-(3-Di fluoronet hyl-4-nmet hyl -i soxazol -5-y1)-thi ophene-2-carboxylic acid
[ 0229] Pr epar edf r onb- (3- Di f | uor onet hy1- 4- net hyl -i soxazol - 5-y1) -
t hi ophene- 2-carboxylic acid ethyl ester by the nethod described in
Preparative Exanple 26 to afford product as a colorless solid (355 ng,
99% . 1H NWR (DMSO-d6) 2.27 (s, 3 H, 7.33 (t, J =51.9, 1 H, 7.67 (d, J =
4.0, 1 H, 7.80 (d, J =4.0, 1 H. 19F NW\R -118.8 (J = 51.5). LC M 5.90
mn, [Ml]+ 260. Preparative Exanple HN
Di et hyl - (R) - | - pi peri di n- 3-yl niet hyl - affi Ne, dj\ky/drochl oride [0230] A solution
of (5)-1-Boc-3-(am nonet hyl)pi perdime 6429 ng,” 2.0 mmol, CAS [ 140645-24-5],
CHN Technol ogi es, Wbbum MA, USAP i nodi chl d@onet hane (10 nmL) was treated
wth a 37% aqueous formal dehyde solution (551 'AL, 20.0 mmol) foll owed by
sodium tei ) ' 4 ; . i Xxture was stirred
for 4 h %r@%%l 2es%'t(g)hjec81’J;|(\}/lv|9£t;tfl’ﬁ'@?| %hﬂ%?@%@f%&ﬁ%ﬂ% z%{t{i}_ Qe%é?}]satur at ed aqueous
sol ution of NaREIB (Pepited frohe SU@aitkiopldrel Dearb@S/lit Ldcid ethyhvasteedni t h a
brine solution (10 nL), then dried over MySO4, filtered, and evaporated in
vacuo t octhyk dilnopasetatet bughearmehed desyrbrd 1in1 Brappigtive Nixemplo 43, Spdeum
met hyl at i pi.er med] at di L1, i gxane. ( nd tr.eated
with a 4%%}18 g’ldgtvfag nsug tﬁﬁt\égswdg]e%%gjﬁélggﬁoé@ei nfﬁ&? ﬁr,ogiaﬁo\g%sn%tz?lkgd Af et

oil (5.4 g, 85 %). An approx. 5:1 isomer mixture was observed in the NMR spectra of

product. '"H NMR (CDCl3) 1.41 (t, J = 7.0, 3 H), 3.63 (q, J = 7.0, 2 H), 5.98 (t, minor
isomer, J = 53.2, 1 H), 6.05 (t, major isomer, J = 54.0, 1 H), 6.45 (s, 1 H), 7.74 (d, ] = 4.0,
1 H), 7.80 (d, J = 4.0, 1 H). ""F NMR -127.8 (minor isomer, J = 53.5), -127.1 (major
isomer, J = 55.5). LC/MS 5.18 min, [M+1]" 277.

Preparative Example 23
F

5-(4,4-Difluoro-2-methyl-3-oxo-butyryl)-thiophene-2-carboxylic acid ethyl ester
[0224] Prepared from 5-(4,4-Difluoro-3-oxo-butyryl)-thiophene-2-carboxylic
acid ethyl ester by the method described in Preparative Example 4 to afford product as a

crude oil (5.5 g, 108 %). LC/MS 5.37 min, [M+1]" 291.

Preparative Example 24 and 25

FMOV P S
O-N

\
F N-O o) F

5-(3-Difluoromethyl-4-methyl-isoxazol-5-yl)-thiophene-2-carboxylic acid ethyl ester
and 5-(5-Difluoromethyl-4-methyl-isoxazol-3-yl)-thiophene-2-carboxylic acid ethyl ester
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m.) and stirred for 2 hr, after which tinme product had precipitated out of
solution. The reaction m xture was evaporated in vacuo and filtered with
the aid oWOe02962her. The resulting solids were air dCadiseesan4iss d
product as a colorless solid (290 ng, 67%overall). LCM 0.60 nm [M+l]+
143. Preparative Exanple 29 D nethyl-(S)-1-piperidin-3-ylnethyl-am ne,

di hydrochl ori de [0231] Prepared from (R)-1-Boc- 3-(am nonet hyl ) pi perdi ne (429
ng, 2.0 mmol, CAS [140645-23-4], CHN Technol ogi es, Wburn MA, USA) in the
sanme manner as the R isonmer described in Preparative Exanple 28. Col orless

E)C(’;ingl g ng H”!liiorzlié]? ORERAY front VB TR AU B-mleMy 3 bkd-vhyyl) i pRndl. ve
carboxylic acid ethyl ester by the method described in Preparative Example 10. The
crude material was chromatographed on silica gel with EtOAc/hexanes (10%) as eluant
and the pure fractions isolated to afford products as colorless solids. High Rf material (Rf
= 0.40, 440 mg, 9 %), low Rf material (Rf = 0.24, 1.1 g, 22 %), as well as an
approximately 1:1 mixture of isomers (1.5 g, 30 %).

[0226] Higher Rf Product: 5-(3-Diﬂuoromethyl-4-meth$/1-isoxazol-5-yl)-
thiophene-2-carboxylic acid ethyl ester: 'H NMR (CDCls) 1.41 (t, ] = 7.0, 3 H), 2.38 (s,
3H),4.38(q,J=7.0,2H),6.80(t,J=532,1H),7.51(d,J=4.4,1H),7.82(d,]J =44,
1 H). C NMR 7.7, 14.5, 61.9, 109.5, 110.3 (t, ] = 236), 127.5, 133.7, 134.1, 136.3,
158.7 (t, 1 =29),161.9. '""F NMR -118.2 (J = 53.5). LC/MS 6.60 min, [M+1]" 288.

[0227] Lower Rf Product: 5-(5-Difluoromethyl-4-methyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid ethyl ester. 'H NMR (CDCls) 1.41 (t, J = 7.0, 3 H), 2.37 (s,
3 H),4.39(q, ] =7.0,2 H), 6.81 (t, ] =52.7, 1 H), 7.50 (d, ] = 4.0, 1 H), 7.82 (d, J = 4.0,
1 H). C NMR 7.7, 14.5, 61.8, 108.1 (t, ] = 238), 113.5, 128.4, 133.6, 135.4, 136.2,
157.7, 159.8 (t, J = 29), 161.9. ""F NMR -118.2 (J = 53.5). LC/MS 6.85 min, [M+1]"
288.

Preparative Example 26

F / \
O.
M H
O-N

F 0

5-(5-Difluoromethyl-4-methyl-isoxazol-3-yl)-thiophene-2-carboxylic acid

[0228] A solution of 5-(5-Difluoromethyl-4-methyl-isoxazol-3-yl)-thiophene-
2-carboxylic acid ethyl ester (Preparative Example 25, 1.0 g, 3.48 mmol) in THF (20 mL)
was treated with an aqueous solution (5 mL) of lithium hydroxide monohydrate (292 mg,
6.96 mmol) and allowed to stir for 20 hr. The reaction was then evaporated to a small
volume and treated with a 1 N aqueous hydrochloric acid solution to a pH of ~ 2 and the
resulting solids filtered, washed with water and air dried to afford product as a colorless

solid (900 mg, 99%). 'H NMR (DMSO-d6) 2.29 (s, 3 H), 7.44 (t, ] = 51.9, 1 H), 7.66 (d,
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Met hyl - pi peri di n-3-yl net hyl -carbam c acid 9H- fl uoren-9-yl net hyl ester,

hydr ochl ori de 102321 A solution of 9-fluorenyl met hoxycarbonyl

chl ori de VO29094439632. 0 mmol ) in THE (3 nlL), at 0-5 C, waPCHrEa08074958h a THF
solution (2 nL) containing 1- Boc-3-nethyl am nopi perdine (214 ng, 1.0 mol,
CAS [ 392331-89-4], CHN Technol ogi es, Wburn MA, USA) and

dii sopropylethylamne (174 u.L, 1.0 mml). The reaction m xture was all owed
to stir for 1 h then placed in a 0-5 Crefrigerator for 16h. After this
time the reaction m xture was evaporated in vacuo, partitioned between

Et OAc (19-nig 1amfl 7378l PAYeRYSIICIC Rt PN 06 3Q, 719 23630 st § 305 IR, %
portion furtKRer Washed with’a saturated adqueous sol ution of NaHCO3 (10 ni)
f ol | owed1345,a1 354, 167 8ol 5.6 ¢ty J (5126), h63.1. THeNdRyaii & 8 gbrtdlos). VayMhed1dri ed
over MgSH4, filtered, and evaporated in vacua to afford crude oil. The oil
was chr o%‘%’éﬁjr*dé)h%@'on silica gel wth Et0Ac/ hexane (40% to afford the
Frmoc/ Boc-protected internediate as a colorless foam (409 ng, 94% . The

i nternedi ate was then di ssol ved dissolved in 1, 4-di oxane (5 nL) and treated
with a 4 N solution of hydrogeBrephdatvé Beample 274, - di oxane (5 nmL), stirred
for 2 hr, then evaporated in vacuo to afford product as a colorless solid.

LCOMS 4.42 mn, [M1l]+ 337. PEeparativ anple 31 HH.N

(3R) - N- net hyl pi peri di ne- 3- car box OLQn of D Cbz- N pecotic acid

((R) - Pi perdine-1, 3, -di carboxy;: C %ﬁéd 1%benzyl ester) (1.32 g, 5.0 mmol) in
(

toluene (25 nL) was treated with 20 [OAL) foll omed by oxalyl chloride
(646 lit, 7.5 mmol). The reaction mxture was stirred for 3 hr and
evapor at e&d34uflearoviethy-Tweetipr videazadi Sy & Hiiquriiede 2wasbadhbnadid ssol ved in THF (20

n.), cooled t -5 C_and treated wt ..M THF | uti on of ne |.am ne
(75 e 16 gl TisdResh §omom xt ue i etare Ry orty R PoBd 1o
warm t o {h%BHeh@-,ﬁR%fb?) Hﬁ@a&@@t}ﬁﬂ/@ﬁeﬁ [ 8l honyAabRrib& ff PR o EQa?mﬁ‘I@! ch

thaf

were filtered wth tf%e ald of "'water to af?ord Cbz-protec?eg I nternedi ate as
a col or | 26 & sftdri pr¢ducPassa goloBdssolid (FIBng,. BB6)i ' H, NMR-UPMSDZZ6) ZThE(s, 3
CbZprotected interiped at -0.0, 3.62 I s dissolveg. in EtOH ( 50
1)t oBb ekl R Sodtar adioht 4 2 Pnas0S0ns dih LiDoork SRS Lht&1 yot
(750 _mJ)(J@S‘l.?}fdﬁ@/ﬂﬁ‘@b@%iﬁfHI@QIT?{@OPS' hydrogen for 5 hr. The crude
reaction mixture was then filtered through Celite, evaporated in vacuo, and
redi solved in EtOH (10 nL) which was filtered through a nylon syringe

filter to renove residual catalyst. Evaporation of the solution afforded
crude product as a tacky sol i dPieBartivgExammends | Vs 0.68 min, [M1-1]+

143. Preparative Exanple 32

N

PN

Dimethyl-(R)-1-piperidin-3-ylmethyl-amine, dihydrochloride

[0230] A solution of (S)-1-Boc-3-(aminomethyl)piperdine (429 mg, 2.0
mmol, CAS [140645-24-5], CHN Technologies, Woburn MA, USA) in dichloromethane
(10 mL) was treated with a 37% aqueous formaldehyde solution (551 pL, 20.0 mmol)
followed by sodium triacetoxyborohydride (4.23 g, 20.0 mmol). The mixture was stirred
for 4 h then quenched with dichloromethane (10 mL) and saturated aqueous solution of
NaHCO; (50 mL). The organic portion was further washed with a brine solution (10 mL),
then dried over MgSQ,, filtered, and evaporated in vc;cuo to afford product as an oil.
LC/MS 1.10 min, [M+1]" 243. The methylated intermediate was dissolved in 1,4-

dioxane (5 mL) and treated with a 4 N solution of hydrogen chloride in 1,4,-dioxane (5
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11 0 (3S)- N-net hyl pi peridi ne-3-carboxam de Prepared from L-Cbhz-N pecotic
acid in the sane manner as the D/ (R) isoner described in Preparative
Exanpl e 3WO 2087028633t ect ed i nternedi ate as a col orl ess s®CIWSRA8A24333 88%) .
LC M5 4.96 min, [M1l] 277. Evaporation of the m xture afforded crude
product as a tacky solid (571 ng, 111% . LC/ M5 0.64 mn, [Ml] 143.
Preparative Exanple 33 ten-butyl

met hyl [ (3R) - pi peri di n-3-yl net hyl i car bamate A sol uti on of

(3R) - N- net hyl pi peri di ne- 3-car boxam de (Preparative Exanple 31, 430 ng, 3.0
ol ) | Nyma§ eh@Biikéd fo@ A&, Aher wﬁﬁhttfn?eaﬁl%duc\!tﬂl{ah ptrédlﬁﬁalf%' QN JT8okufi3R Ahke 6.0
nmol ) followed by benzyl brom de (449 pL . . The reaction m xture
was al | owedianomsttine Way evaporatedt zhewcqararand ﬁltowddwlldetthneaad ottt efhz0 r’ﬁb): and a

sat ur at ed ueous,sol ution, of, Na nL). Th ti on

washed vieRt SOt Piebhar fork RoAToR REtebersal tetse PO gl mg 5%Br i ne
sol uti ongyelfnLems 0D i pd+eyau3MySO4, filtered, and evaporat ed in vacua
to afford N-benzylated I nfermedi aie as a waxy solid (459 ng, 66% . The

internediate (450 ng, 1.94 mmol) was then dissolved in THF (20 nm.) and
treated with a 1M THF solution_of [jthjum aII i num hydride (2.9 nL, 2.91
mol ) fol |l oned by heating at M%Mer this time the reaction

m xture was cooled in an ice bath and. quenched sequentially with water (0.5
m), a 1 MNaOH solution (1 nL), an@lid MySO4. The reaction m xture was
allowed to stir for 30 min foll owgeNhy-filtration with the aid of THF.
Evaporation of the filtrate in vacuo affgrded the N- benzyl ated am ne
internediate as a clear liquid (403 ng,~95% . LC M5 0.66 mn, [M1 r 219.
The am ne internediate (400 ng, 1.83 mml) was then dissolved in THF (10
mh) amd HERARAYSM lbd-fdifS! ymn}zrbemgéla?hﬁro&zﬁﬁdml) fol I oned by

di -tert-butyl” di’cafbonate (600 ny, 1.83"mmmol) and allowed to stir for 16
hr. After thi[@281je rPhq)ar@lacftdrmn(Rj}beBucé (mmopmtlﬁyl)pumxﬂade b@tfeng, E2.0Ac (20
m) and a s turate gueous sol ution of Mg@ /% The organi c portion
was washee fhsaﬁh“%& 125rn&HNh dreinglestss, erae%ﬂﬁ JoR thTamABantsy a
brine soju v popated in
vacuo toé a#h? eérﬁ'e;?nbteﬁqﬂ I%gaqgtﬁ%o%% raphegbig%l%isl ?’1‘83@88%% iy

Et OAdhex@meeﬂl)( :BJIL‘%MStOﬂMmNEQMHt]‘Om (10% as eluant to afford

Nbenzyl at ed- N- BOC- prot ect ed product as colorless oil (442 nyg, 76%. LC/ M5
4.42 mm [Mtlr 319. The differentially protected internediate (440 ng, 1.38

mmol ) was di ssolved in EtOH (50 .0dheivd EE dsyi th pal | adi um hydroxi de on
carbon (Pearl man's catal yst, Sgﬁ'wf“rrg%—mm&%%”o enated at 60-70 psi hydrogen
for 8 hr. The crude reaction mxture was n filtered through Celite,
evaporated in vacuo, and redisolved in Et {10 nL) which was filtered

t hrough a nylon syringe filtg nove Nhes\{dual catal yst. Evaporation of

the m xture afforded crude product g chearl cgtqrless oil (298 ng, 94% 45%
overall). LC/MS 3.71 min, [MH1] 29j{ Q

Methyl-piperidin-3-ylmethyl-carbamic acid 9H-fluoren-9-ylmethyl ester, hydrochloride
[0232] A solution of 9-fluorenylmethoxycarbonyl chloride (259 mg, 1.0
mmol) in THF (3 mL), at 0-5 °C, was treated with a THF solution (2 mL) containing 1-
Boc-3-methylaminopiperdine (214 mg, 1.0 mmol, CAS [392331-89-4], CHN
Technologies, Woburn MA, USA) and diisopropylethylamine (174 pL, 1.0 mmol). The
reaction mixture was allowed to stir for 1 h then placed in a 0-5 °C refrigerator for 16h.
After this time the reaction mixture was evaporated in vacuo, partitioned between EtOAc
(10 mL) and a 1N aqueous HCI solution (10 mL), and the organic portion further washed

with a saturated aqueous solution of NaHCO; (10 mL) followed by a brine solution (10

91-



Preparative Exanple 34 O tert-butyl nethyl[(3S)-piperidin-3-ylnethyli
carbamate Prepared from (3S)-N nethyl pi peri di ne-3-carboxam de (Preparative
Exanpl e 329 20¢9/R@2same nanner as the (3R) isoner descriPEEVS2H08PTHpAr ati ve
Exanpl e 33. Product obtained as a colorless oil (340 ng, 51% overall).
LCOMS 1.76 min, [Mrll- 229 Preparative Exanple 35 (tert-butyl

met hyl [ (3R) - pi peridin-3-yl] carbanmate A sol ution of

(R -3-(tert-butoxycarbonyl am no) pi perdine (2.0 g, 10.0 mmol) in THF (25
m), at 0-5 C was treated with triethylamne (1.67 nL, 12.0 nmol) followed
by benzyly ¢hirge Qf';aﬂﬁ%?tl((nlwﬁ@}{% dritd errnNi%bb4,a{‘ﬂgeré’d l.guRdagofatdd i vdehio t hat
tenperature for he reaction m xture was then evaporated in vacua to
- % vol uweffendcpde pilt Toned viostoheematégropied(@0silda)gehwith EtQAMHeGines@0%) i on (20

The or anlc ortjon was t sequenti al | ed wi.th anot he ortion
071 M rieniiong tin Fmog R phR Sote eI br sPlvR PaRuAebine 107 ThEand o
brine solhmeMafelPastnin i8SV QﬁEBIGedOHH Qb AAS 3 Hﬁl} A0 tRGte@UG M VISP

filtered, and evaporated In vacua to afford the N-Cbz protected
i nter rrechoaltmnasf }g/durgemchbmsle $oll jAgtd{o3ae H, mBE irredl @rVIShS tixd eviaporafeltid] + 335.

The differentially protected inter ia 1.67g, 5.0 |) was then

di ssol vetfcrat I PEPdych as C‘éoréesﬁlsgeﬁg Ité/g’éé éég\H“Phﬁ\é+5gT?§uspenS| on of

sodi um hydri de (240 ng, 6.0 nmol ). The reaction m xture was all owed to warm
to roomtenperature for 10 mn then recool ed and i odonet hane (374 pL, 6.0
mol ) added. After 2 hr, and wRepamtvd Bxanggiedi enperture, an additi onal
anount (40 pL, 1.0 nmol) of i odonet hane vvas added and the reaction m xture
allowed to stir 16 hr. After this reaction m xture was evapor at ed
in vacua to - %volune and partitigne qt,vveen Et 0OAc (50 nL) and a water
(50 mL). The organic portion wasHfhen sheéd with a brine solution (50 m),
dried over MgSH4, filtered, and evaporabed in vacua to afford a residue
whi ch was chr omat ographed on silica gel with EtO0Ac/ hexanes (20% t hen 30%
to affor iate as a colorless oil (1.59 g, 93%.
LC/ M5 6. RB Wm%hi %Hl ¥ 34%6&’11?2%?@%& hyl ated i nternedi ate (1.56 g, 4.48
mol ) waA sdhmsn lof @dChz-Napddolti¢ 26 dr({R)-Pipeeateed3 Mlbzhbd)q%cpaid bcﬂennyi estergar bon
(250 ng) and hydrogenated at 60-70 psi hydrogen for he crude

react i on(1m2@& dremyped) preigeny @éel@b&i\v@h%r%%w |DME ( 28%@6?151%' bypxahtua, and
redi sol Vgﬁioncpe (%Elg’ L( 55 1)nofl)\'h lﬁﬁe reac?iorfl Imlntit%ee\gfast srtllrrroﬁth Sht Xndo evapgra{egqe filter

to renov
an oil. The crude acid chloride was then dissolved in THF (20 mL), cooled to 0-5 °C, and

treated with a 2 M THF solution of methylamine (7.5 mL, 15 mmol). The reaction
mixture was stirred for 2 hr, allowed to warm to room temperature and evaporated in
vacuo to afford solids which were filtered with the aid of water to afford Cbz-protected
intermediate as a colorless solid (1.2 5 g, 91%). LC/MS 5.05 min, [M+1]" 277. The CbZ-
protected intermediate (1.0 g, 3.62 mmol) was dissolved in EtOH ( 50 mL), treated with a
10% palladium on carbon (50% water content) catalyst (750 mg) and hydrogenated at 60-
70 psi hydrogen for 5 hr. The crude reaction mixture was then filtered through Celite,
evaporated in vacuo, and redisolved in EtOH (10 mL) which was filtered through a nylon
syringe filter to remove residual catalyst. Evaporation of the solution afforded crude

product as a tacky solid (581 mg, 113%). LC/MS 0.68 min, [M+1]" 143.
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resi dual catalyst. Evaporation of the m xture afforded crude product as a
clear colorless oil. Product yield was treated as quantitative for | ast
step and WO2d0HR9¢38agent in a further reaction (Exanpl e P@3JUS2008/0FB51. 49
mn, [Mrl]1l 215. Preparative Exanple 36 r'-"0 HAL.,"NJ-Lo.< tert-butyl

met hyl | (3S) - pi peridin-3-yl|l carbamate Prepared from
(S)-3-(tert-butoxycarbonyl am no) pi perdine in the sane scal e and nanner as
the (3R) isoner described in Preparative Exanple 35. Yields were 96% and
93% for the first two steps. Product yield was treated as quantitative for
| ast step and used as reagent pRpaafivd EgkplEgaction (Exanple 94). LC MS
1.30 mn, [Mt1]+ 215. Conpound Preparations Exanple 1

Pi peridin-|-yl-15-(5-trifluoromethyt>soxgzol -3-yl)-thiophen-2-yll

- met hanone 102331 A sol uti ﬁzéﬂ N
4,4,4-Trifluoro-1-[5-(piperidineHl-tdr bgnyt) -t hi ophen- 2-

y1ll- butane-1, 3-di one (Preparative Exanppe 3, 333 ng, 1 mmol) in gl aci al
acetic acid (2.5 nm.) was treated with hydroxyl am ne hydrochloride ( 73 ngy,

1.05 nnl) ?Sp qiﬁted %t gp- O Cf,or 24 hr, after which tine the reaction
was evapdrat el WA Ered™ ?ﬂmfﬁe ai d of 30% Et OAc/ hexanes to afford the
5- hydr OXB?eﬁaréd ﬁ@hﬁN@b@zNi%@é@%%ﬁl ihhesamRdhatRr é@@n% DV@) isdhié&r dektrgdeaegli at e

was then dissolved in trifluoroacetic acid (2. and heated at reflux
for 3 daBrspardiies Exanople 3. WeBz-piotastasviafromedie@ asredeoldréess eglidi(le22 g, 88%).

chr omat agraphed on S 981 BLUDFLVAVREAGR, (A0LDENaRWEaPach VN 1O

afford
tacky solid (571 mg, 111%). LC/MS 0.64 min, [M+1]" 143.

Preparative Example 33

tert-butyl methyl[(3R)-piperidin-3-ylmethyl] carbamate

A solution of (3R)-N-methylpiperidine-3-carboxamide (Preparative Example 31, 430 mg,
3.0 mmol) in acetonitrile (3 mL) was treated with triethylamine (836 pL, 6.0 mmol)
followed by benzylbromide (449 pL, 3.75 mmol). The reaction mixture was allowed to
stir for 24 hr then partitioned between EtOAc (20 mL) and a saturated aqueous solution of
NaHCO; (20 mL). The organic portion was washed with an additional portion of
NaHCO; solution followed by a brine solution (10 mL), then dried over MgSQ,, filtered,
and evaporated in vacuo to afford N-benzylated intermediate as a waxy solid (459 mg,
66%). The intermediate (450 mg, 1.94 mmol) was then dissolved in THF (20 mL) and
treated with a 1M THF solution of lithium aluminum hydride (2.9 mL, 2.91 mmol)
followed by heating at 60 °C for 8 hr. After this time the reaction mixture was cooled in
an ice bath and quenched sequentially with water (0.5 mL), a 1 M NaOH solution (1 mL),
and solid MgSQ,4. The reaction mixture was allowed to stir for 30 min followed by

filtration with the aid of THF. Evaporation of the filtrate in vacuo afforded the N-
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solid (105 ng, 32%. 1H NMR (CDCl13) 1.65-1.73 (m 6 H), 3.66-3.69 (m 4 H),
6.95 (s, 1 H, 7.28 (d, J =4.0, 1 H, 7.44 (d, J =4.0, 1 H. 13C NWR
24.7, 26.MWO0200/@9¢3Br), 103.7, 110.0, 114.3 (q, J = 267) PCIAB2@8/014383 0,
131.0, 140.9, 155.1 (q, J = 40), 157.5, 162.5. 19F NWR -64.6. LC/ M5 6.63
mn, [M1l]+ 331. Exanple 2

[ 5-(4-Methyl-5-trifluoronethyl-isoxazol -3-yl)-thiophen-2-y1J-piperidin-1-yl
- met hanone Method A [0234] Prepared from

4,4, 4-Trifluoro-2-methyl-1-[5-(piperidine-1-carbonyl)-

t hi opherbedzylhied bathianenterdedibtenss asclehesliquid&dod mdHan9p). e LL/MShoesamagr aphed
on silica gel wth EtOAc/ hexanes (40% as eluant to afford product as a

col orl es@’lg]dli 9 éfdler?gr}lnem}&nnematq(‘r@&nscb&&@)mql)wﬁh@edl(smlwﬁi mTHD 33 (d,

3.5 11 8 b aliidaie it Pedyblhineles?h uita o Gyt Drotipyll gy &

128. 0, 1d8arBonals166d mb4Q.83, mhwl) ind Gllowed t4Qlir 3586 Q. 18Rer3thisl @meNNR - 63. 2.
L M5 7.92 min, [M1l]+ 344, Method B 102351A sol ution of
5- ( 4- Metlggetion- mixthrey wias rpartitydne shpteeen E8OH¢)20hinbprradea satugatedhegydous aci d

(Preparative EXx 4,139 nmg,. 0.5 nool) in toluene (5. .treated

i ¢ oveoptn e a0l ToTar e Brad 185 Rt 1 dp g ol
reacti onpoMasn i NMRCOS Qolstibh (hR6weld BY @brih® 9OMtiSARED MIY ehadndirfedNéveat 40 C.
The reaction was then concentrated in vacuo to afford crude acid chloride

whi ch waMg80ssfolkered] and eVaorgted m_yacando affewt ad il that waTelFogeiogrdpbed 02 nl) of
triethylamne . (84 ; . 6 and pi L ne ( ff, 0. I The
Fenct i ori e el p R pe et faoeh Hen MR R ey 8l BRI el y 1/ 4
vol une %Eit_zﬂﬁtrehNW&@@&&P@M&&%%(&QSM (ﬂldn?g) 789pepemd N Hydrpchl ori c
acid solution (10 nL). The organic portion was then washed wth a second

[M+1]" 319. The differentially protected intermediate (440 mg, 1.38 mmol) was

dissolved in EtOH (50 mL), treated with palladium hydroxide on carbon (Pearlman’s

catalyst, 500 mg) and hydrogenated at 60-70 psi hydrogen for 8 hr. The crude reaction

mixture was then filtered through Celite, evaporated in vacuo, and redisolved in EtOH

(10 mL) which was filtered through a nylon syringe filter to remove residual catalyst.

Evaporation of the mixture afforded crude product a clear colorless oil (298 mg, 94%,

45% overall). LC/MS 3.71 min, [M+1]" 229.

Preparative Example 34

tert-butyl methyl[(3S)-piperidin-3-ylmethyl]carbamate
Prepared from (3S)-N-methylpiperidine-3-carboxamide (Preparative Example 32) in the
same manner as the (3R) isomer described in Preparative Example 33. Product obtained

as a colorless oil (340 mg, 51% overall). LC/MS 1.76 min, [M+1]" 229
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portion of IN hydrochloric acid solution foll owed by a saturated agueous
solution of NaHCO3 (10 nlL) and brine (10 nL). The organic solution was then
dri ed oveWONY®D2I63Ri | t ered, and concentrated in vacuo t@cafifsesud/ops3s8iuct

whi ch required no further purification. Exanple 3

Cycl ohexy115- (4-net hyl -5-trifl uoronet hyri sayazol - 3-y1) -t hi ophen-2-y1J- net ha
none [ 0236] A sol ution of

4- Met hyl - 3-t hi ophen-2-y1-5-trifluoronethyl-isoxazol e (Preparative Exanpl e
21, 468 ng, 2.0 nmol) in dichloromethane (20 nL) was treated with FeCl3
(324 mg, 2.0 mmol ) followed bypeysheheryingaehonyl chloride (268 j.tL, 05.
nmml ). The reaction was heated at reflTux for 20 hours foll owed by
evaporation and partitioning between Et 0OAc (25 nL) and an aqueous |IN

hydrochl oric acid solution (25 nki;;é:f organi c portion was then washed
r
N

with a second portion of 1IN hydrochlpri g aclid solution and brine, dried
over MgSM4, filtered, and conceyl I uo to afford crude product.
The crude product was then chromat ogrdphed on silica gel w th Et0Ac/ hexanes
(399 as eluant to afford product as a colorless solid (240 ng, 35%. 'H NWR

5.0 3, 1@ hidmegbTpi e SgadfriBy * 25,507 5% 40" The e
1355, 1A K "o 1™ LONB 7. 02
min, [ ML) 28846 °C\Was2608102s SREGT4nB2(0S7 0743323 Exetpfaloned Dy benzyl
PP O A A ) TSRS SB5PERl S LT, Banar, 1029714
The reaction mixture was then evaporated in vacuo to ~ ‘% volume and partitioned
between EtOAc (20 mL) and a 1 M HCI solution (20 mL). The organic portion was then
sequentially washed with another portion of 1 M HCI (10 mL), a saturated aqueous
solution of NaHCO3; (10 mL), and a brine solution (10 mL). The organic portion was
then dried over MgSQy, filtered, and evaporated in vacuo to afford the N-Cbz protected
intermediate as a colorless solid (3.2 g, 96%). LC/MS 6.58 min, [M+1]" 335. The
differentially protected intermediate (1.67g, 5.0 mmol) was then dissolved in DMF (20
mL) at 0-5 °C and treated with a 60% suspension of sodium hydride (240 mg, 6.0 mmol).
The reaction mixture was allowed to warm to room temperature for 10 min then recooled
and iodomethane (374 pL, 6.0 mmol) added. After 2 hr, and warming to room
temperture, an additional amount (40 pL, 1.0 mmol) of iodomethane was added and the
reaction mixture allowed to stir 16 hr. After this time the reaction mixture was
evaporated in vacuo to ~ % volume and partitioned between EtOAc (50 mL) and a water
(50 mL). The organic portion was then washed with a brine solution (50 mL), dried over
MgSOq, filtered, and evaporated in vacuo to afford a residue which was chromatographed
on silica gel with EtOAc/hexanes (20% then 30%) to afford the N-methylated
intermediate as a colorless oil (1.59 g, 93%). LC/MS 6.92 min, [M+1]" 349. The N-
methylated intermediate (1.56 g, 4.48 mmol) was dissolved in EtOH (50 mL), treated
with 10% palladium on carbon (250 mg) and hydrogenated at 60-70 psi hydrogen for 6

hr. The crude reaction mixture was then filtered through Celite, evaporated in vacuo, and

redisolved in EtOH (5 mL) which was filtered through a nylon syringe filter to remove
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(Preparative Exanple 11, 256 ng, 1.0 mmol) in toluene (10 nL.) was treated
with DVF (-5 uL) followed by oxalyl chloride (112 [Al, 1.3 mmol). The
reacti on W@2000/0266%2d to stir for 3 hr then concentrat ed PCA/US20N8®74353 af f or d
crude acid chloride which was dissolved in THF (5 nL) and treated with a
THF solution (2 nmL) of triethylamne (174 4, 1.25 nmmol) and pi perdi ne (109
pL, 1.1 mml). The reaction was allowed to stir for 3 hr and concentrated
in vacuo to afford crude product which was filtered with the aid of water
and solids air dried to afford product as a colorless solid (295 ng, 91%.
"H NWR (@@ﬁﬁ)ca@a EvZ;Q)rﬂtEBn & th'%m&ﬁﬁéaff&rde@ cru%le'fl}odu%t 43a Clbr Solériédy, 7. 04
(s, 1 H, 52 ( 2 H, 6 (d, J 2 H. 13C NWR 24.7, 25.8,
26.8, 430k, Pﬁb@u@ ylﬁ.ﬂd:?va? treitﬁé a@CI(l@Ptlt@tl\te fQVbl)“ Stqmml@sedwr@germzsatfurﬂmQ 2,

162.2, 169.4. [ MF11- 325. Exanple 5
oycl ohexﬂ?idﬁ)n((éxf“rnp 66[0@84%&;%%8)(@3? ]mgl‘?grl) phenyl pnethanone WO
2009/ 029632PCT/ U82008/ 074353 102381A sol ution of
N- Met hoxy- N-met hy1- 4- (5-trifl uoronet hyl -i soxazol -3- yl)-benzam de
(Preparative Exanple 15, 300 nErepdraGvedimdmiple 36 THF (10 nl) was treated with
a 1 N THF solution of cycl ohexyl magnesi um brom de (4 nL, 4 mmol) and
stirred for 2 hr then quenched with a saturated amoni um chl ori de sol ution
(2 nmL) and diluted with EtO0Ac (12:?/% aihe organic layer was then washed

r

with brine (2 x 10 nlL), dried ov tered evaporated in vacuo and
the residue chronmatographed onksi| cal\geIO h Et OAc/ hexanes (5 then 10%
as eluant to afford product as a col orlless solid (81 ng 259 . 1H NWR
(CDC13) 1.26-1.58 (m 5 H, 1.74-1.94 (m 5 H), 3.23-3.32 (m 1 H, 7.09

(s, 1 W) sertlpub? hnylf35)-Fipdridin-3Vj cabbhated, I = 8.3, 2 H) . 19F NIVIR -64. 6.
LG/ VB 7. 79 m?ﬁ \KE&)ﬁp ﬂf]ea 5 2-Dinethyl- |
-114- ( 5-I’nepzirledncﬁrounﬁ)hy[tenémwgarb@ndmmomlmsﬁnb in pheogeame dcaleoarel manner

as the (3R) isomer described in Preparative Example 35. Yields were 96% and 93% for

the first two steps. Product yield was treated as quantitative for last step and used as

reagent in a further reaction (Example 94). LC/MS 1.30 min, [M+1]" 215.

Compound Preparations

Example 1
i M)
FM
F O-N 0]

Piperidin-1-yl-[5-(5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl] -methanone

[0233] A solution of 4,4,4-Trifluoro-1-[5-(piperidine-1-carbonyl)-thiophen-2-
yl]-butane-1,3-dione (Preparative Example 3, 333 mg, 1| mmol) in glacial acetic acid (2.5
mL) was treated with hydroxylamine hydrochloride ( 73 mg, 1.05 mol) and heated at 80-
90 °C for 24 hr, after which time the reaction was evaporated and filtered with the aid of
30% EtOAc/hexanes to afford the 5-hydroxy-4,5,-dihydro-isoxazole intermediate (225
mg). The intermediate was then dissolved in trifluoroacetic acid (2.5 mL) and heated at
reflux for 3 days. The reaction was then evaporated and the residue chromatographed on

silica gel with EtOAc/hexanes (30 then 50%) as eluant to afford product as a colorless
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102391Prepared from N Met hoxy- N-met hyl1l-4-(5-trifl uoronethyl-i soxazol - 3-
yl)-benzam de and a 1.7 N THF sol ution of tert-butyl magnesi um brom de as
descri bedWOrR0@®RAg2e 5. Chromat ographed on silica gel wPCH/ER@B®/488Xanes (5
then 109%9 as eluant to afford product as a colorless solid (21 ng, 7% . 1H
NVR (CDC13) 1.37 (s, 9 H, 7.05 (s, 1 H, 7.79 (d, J =8.4, 2 H, 7.87 (d,
J=7.9 2 H. 19F NW\R -64.6. LC M5 7.28 mn, [M1] 298. Exanple 7 O
[4-(4-Methyl -5-trifluoronethyl-isoxazol -3-yl)-phenyl ]

- pi peridin-1-yl-nmet hanone [ 0240] Prepared from
4- (4- Vet fayid-(Po3 gl by ohiNMR- (CfDU@)ZlOBS 3'7}3]()n lpery Gide- 369 dmas Hie6.95ihed in
Exanpl e 4. Chronat ographed on silica ;h Et OAct hexanes ( 0 then 25%

as el uant Ho/.3% fcerd: HOolE0L 7.44 (& Jcoﬁ@r ﬂ érls)s 'SONMR 2136 26, 480%1), 103. AR

(o e ) o0 atad al i Rrhogd: S0 gapgd1s Ll u7a9t 1505, fog b 58
24.7, 25N8IR 264.6, L@;w@mg@mgﬂ im]mulls 9 (q, J = 271) 127.6, 128.7,

128.8, 138.6, 154.8 (q, 163.2, 169.4. 19F NWMR -63.3. LC/ M5 6.65
mn, [Ml1l]+ 339. Exanple 8 F F

Example 2

5 S

[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl] -piperidin-1-yl-methanone
Method A

[0234] Prepared from 4,4,4-Trifluoro-2-methyl-1-[5-(piperidine-1-carbonyl)-
thiophen-2-yl]-butane-1,3-dione as described in Example 1. Chromatographed on silica
gel with EtOAc/hexanes (40%) as eluant to afford product as a colorless solid (90 mg,
26%). '"H NMR (CDCls) 1.62-1.68 (m, 6 H), 2.33 (d, J = 1.3, 3 H), 3.64-3.67 (m, 4 H),
7.28 (d,J =4.0, 1 H), 7.41 (d, ] = 3.5, 1 H). °C NMR 7.9, 24.7, 26.3, 46.0 (br), 114.7,
118.8 (q, J =271), 128.0, 129.0, 131.0, 140.3, 155.1 (q, J = 40), 158.0, 162.3. "°F NMR
-63.2. LC/MS 7.92 min, [M+1]" 344,

Method B

[0235] A solution of 5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-
2-carboxylic acid (Preparative Example 14, 139 mg, 0.5 mmol) in toluene (5 mL) was
treated with DMF (~ 5 pL) followed by oxalyl chloride (85 pL, 1.0 mmol). The reaction
was allowed to stir for 2 hr at room temperature and 1 hr at 40 °C. The reaction was then
concentrated in vacuo to afford crude acid chloride which was dissolved in THF (5 mL)
and treated with a THF solution (2 mL) of triethylamine (84 pL, 0.6 mmol) and piperdine
(54 pL, 0.55 mmol). The reaction was allowed to stir for 2 hr and concentrated to
approximately % volume and partitioned between EtOAc (10 mL) and an aqueous 1IN

hydrochloric acid solution (10 mL). The organic portion was then washed with a second
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Cycl ohexy144- (4-nmet hyl -5-trifl uoronet hyl -i soxazol - 3-y1) - phenyl i - met hanone
102411 Prepared from

N- Met hox yWRR2fiey§296B24- ( 4- met hy1- 5-tri f | uor onet hyl i soxazolPC3GE2)0892433m de as
described in Exanple 5. Chromatographed on silica gel w th Et0Ac/ hexanes
(5% as eluant to afford product as a colorless solid (130 ng, 19%. 11-1
NVR (CDCI3) 1.23-1.56 (m 5 H), 1.71-12.91 (m 5 H, 2.27 (d, J =0.9, 3 H,
3.22- 3.30 (m 1 H, 7.72 (d, J =7.9, 2 H, 804 (d, J=28.3, 2H. 19F
NVR -63.3. LC/MS 7.88 min, [M1]* 338.

2, 2- Di meidiidn bf 18 hdroetlbnt -abrdt $olbtionofodiabied WWy- 4 Saatal aguepdy selagsiy lof pr opan-
1- one &2242] Prepared from ) ) )

N- Met hoxiyalCRe ( HymL) apdibriae py1mE).« The praspisraetuipn; vasthe gl gver MeHani de
and tertebutyl pagnesi um br.on de as de i b n. Ex I . ro ogr aphed
on si 11 Rt GRE RORReRHe TR 48 3RO FTodhe oYK Sadres dROATHEE 3

col or | essurehii¢h. (53 ng, 999 . 11-1 NMR (CDC13) 1.37 (s, 9 H, 219 (d, J
1.3, 3 H, 7.68 (d, J =7.9, 2 H, 7.81 (d, J =28.3, 2 H. 19F NWR -63. 2.
LCOMS 7.42 min, [M1l]+ 312. Exanple 10
Piperidin-I-y145-(5-trifluoromethyl-[1. 2 4Joxadi azol -3-y1)-thi ophen-2-ylPne
t hanone 10243] A solution of@tﬂ%—3

5- (Pi peri di ne-| -carbonyl ) -t hi ophene- 2- car boni
1.27 g, 177 nmmol) in EtOH wateer (2
acetate (638 ng, 6.92 mmol) f48llg

ile (Preparative Exanple 18,
§ treated with sodi um

am ne hydrochl oride (481

ated at reflux for 2 hr then

evaporated in vacuo. The resulting solids were filtered with the aid of
water and air dried for 1.25 g (86% of intermedi ate am doxi ne. The

i nt er medieeari/detimashy/D-trBlugrometiyl-isarokgl-3us-thivpfet 2rd-mathansginaene (30

SR T RS AP L ERL B ML

t enper at@k@apiide Hxlafmpld2 Nr4dsh@B, 2\aRMB RddithoMAcRarRNA0LHE) Was hdhted

chr omat ogr aphed on silica gel wth Et0Ac/ hexanes (20 then 40% as eluant to

af f ord pwithllFe€Cl;a$24 negl DO Inmvel) followed by cyclohexylcarbonyl chloride (268 uL, 05.
mmol). The reaction was heated at reflux for 20 hours followed by evaporation and
partitioning between EtOAc (25 mL) and an aqueous 1N hydrochloric acid solution (25
mL). The organic portion was then washed with a second portion of 1N hydrochloric acid
solution and brine, dried over MgSOQq, filtered, and concentrated in vacuo to afford crude
product. The crude product was then chromatographed on silica gel with EtOAc/hexanes
(3%) as eluant to afford product as a colorless solid (240 mg, 35%). 'H NMR (CDCls)
1.24-1.76 (m, 6 H), 1.84-1.94 (m, 4 H), 2.37 (d, J = 1.3, 3 H), 3.05-3.15 (m, 1 H), 7.54 (d,
J=4.0,1H),7.74 (d, ] =4.0,1 H). >)C NMR 7.9,25.9,26.0,29.7, 47.8, 114.8, 118.7 (q,
J =271), 129.1, 131.6, 135.5, 146.0, 155.4 (q, J = 41), 158.0, 196.8. '’F NMR -63.1.

LC/MS 7.92 min, [M+1]" 344.
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solid (953 ng, 63%. 1H NMR (CDC13) 1.66-1.73 (m 6 H), 3.66-3.70 (m 4 H),
7.32 (d, J =4.0, 1H, 7.80 (d, J = 4.0, 1 H. 13C NVR 24.6, 26.3, 45.5
(br), 48.WO0(20090296326.0 (q, J = 274), 128.2, 129.2, 130. PCTAH0B74362. 4,
165.0, 166.1 (g, J = 45). 19F NVR -65.8. LC/MS 6.50 min, [M1]+ 332.

Exanpl e 11
5-(4-Methyl-5-trifluoronethyl-isostazol -3-yl)-thi ophene-2-carboxylic acid
di met hyl am de 102441 Prepared from

5-(4-Met hyl-5-trifluoronethyl-isoxazol-3-yl)- thiophene-2-carboxylic acid
and di nmet hyl am ne hydrochl oride by the nethod described in Exanple 2 Mt hod
B utilizing an additional equivalent of triethylamne. The reaction m xture
was evaporated to a solid then triExrmpkedt and filtered with the aid of
water to afford product as a cohprless solid (110 ng, 72% . 1H NWR ( CDC13)
2.37 (s, 3 H, 3.22 (br s, 6 Hy 7.41 (d, J =- 4.0, 1 H, 7.47 (d, J = 4.0,
1 H. 13CNW 7.9, 37.0 (br), 39.8 (br), 114.7, 118.8 (g, J = 271), 128.0,
129.7, 131.6, 140.9, 155.7 (q, A= 41), 158.0, 163.7. 19F NWR -63.2. LC/ M5
6.03 mn, [M1]+ 305. Exanple 12y
5-(4-Met hyl-5-trifluoronethyl-isoxaz

y1y -t Bi ophene- 2-car boxylic acid

f H- (4-Met hyl-5-trifl
uor oret hyl -i soxazol -3-yl)- thiophene-2-c& boxylic acid and 2-chl oroaniline
by the nethod described in Exanple 2 Method B. The reaction m xture was

evapor at phheiBinV AGMRL (st A -iftubF a1 a1 LB SR L e dBBone

[0237] A solution of 4-(5-Trifluoromethyl-isoxazol-3-yl)-benzoic acid
(Preparative Example 11, 256 mg, 1.0 mmol) in toluene (10 mL) was treated with DMF
(~ 5 pL) followed by oxalyl chloride (112 pL, 1.3 mmol). The reaction was allowed to
stir for 3 hr then concentrated in vacuo to afford crude acid chloride which was dissolved
in THF (5 mL) and treated with a THF solution (2 mL) of triethylamine (174 pL, 1.25
mmol) and piperdine (109 pL, 1.1 mmol). The reaction was allowed to stir for 3 hr and
concentrated in vacuo to afford crude product which was filtered with the aid of water
and solids air dried to afford product as a colorless solid (295 mg, 91%). 'H NMR
(CDCl3) 1.55-1.70 (m, 6 H), 3.35 (br s, 2 H), 3.73 (brs, 2 H), 7.04 (s, 1 H), 7.52 (d, J =
8.3,2 H), 7.86 (d,J=7.9,2 H). >CNMR 24.7, 25.8,26.8, 43.4,49.0, 103.7, 118.0 (q, J
= 270), 127.3, 127.9, 128.4, 139.2, 162.2, 169.4. "’F NMR -64.6. LC/MS 6.49 min,

[M+1]" 325.
Example 5
F F
F
0. -
N
0]

Cyclohexyl-[4-(5-trifluoromethyl-isoxazol-3-yl)-phenyl] -methanone
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aid of water, then washed with an aqueous 1 N hydrochloric acid solution
foll owed by water. The crude solid was then chromatographed on silica gel
wi t h Et 0AYOR80UI8632( 10 t hen 15% as eluant to afford predoaiS2ems/a435sl or |l ess
solid (42 ng, 43%. 'HNWR (CDC13) 2.39 (d, J = 1.3, 3 H, 7.10 (td, J =
7.9, 1.3, 1 H, 7.33 (td, J =7.9, 1.3, 1 H, 7.42 (dd, J =8.3, 1.8, 1 H),
7.56 (d, J =4.0, 1 H, 7.69 (d, J =40, 1 H, 834 (s, 1 H, 8.46 (dd, J
=1.3, 1 H. 13C NW\R 8.0, 114.8, 118.7 (q, J = 271), 123.2, 125.4, 128.2,
129.0, 129.3, 134.0, 134.3, 141.7, 155.5 (q, J = 40), 157.8, 159.0. 19F NWR

-63.1. LO M [62%@] m 0y SbAfibh o PRIMeRS -4-(5-tpfluoro l-isoxazal-3-

5-(4-Met hyl-5-trifluoronet E{yl -1 soxazo?% )ﬁqu)ﬁﬁ,t] hi‘'ophene- Bl-e(t:hzi’r boxy%l c acid
cycl opr ofdy-bereahyde @nepdeative Example 15, 300 mg, 1.0 mmol) in THF (10 mL) was treated

[ 0246] Pr epar edf r onb- (4- Met hy1l-5-trifl uoromet hyl -i soxazol - 3-y1)- .

t hi ophenwith aclaNobbl splutign jof cyelaheyybnagpmespy breirds dhinke 459m9§@nﬁespﬁsé|

g bed | . . .
vacuo, 10 ¢ AL Pl Sy o SR, oAU belb o PR EYSREUANER, |7
aqueous witNEgde gohhaly] Thaeirghniolasiéd wis theh hawkedd With bahe (2 x TloemLy, dgied sol i d

was then triturated with a 25% Et OAc/ bexanes solution (3 x 1 nL) and air
dried toovef MaSPpibengdt evaporateddn psussanddbe resique phrappatogaphed igaqet1 3)

0.27-0. 32. o -1 . J =
0 o, 5 ik Brofeflhans bR 1050 3 ety ofgRibad o Deghyldls gl e 7 7
H, 7.50%4). HNMROCOCHK) 1.26-158 (i, 5 H)71440,.94 (th) 5 HIB.IM32 63, 1.H)L.C MBS
o5 m "y é\ﬂ{s I1 ) :;’.%%'(dEJXS g%' §H1)47.87 (d,1=8.3,2 H). ""FNMR -64.6. LC/MS 7.79

min, [M+1]" 324.

0]

2,2-Dimethyl-1-[4-(5-trifluoromethyl-isoxazol-3-yl)-phenyl]-propan-1-one

[0239] Prepared from N-Methoxy-N-methyl-4-(5-trifluoromethyl-isoxazol-3-
yl)-benzamide and a 1.7 N THF solution of tert-butylmagnesium bromide as described in
Example 5. Chromatographed on silica gel with EtOAc/hexanes (5 then 10%) as eluant
to afford product as a colorless solid (21 mg, 7%). 'H NMR (CDCls) 1.37 (s, 9 H), 7.05
(s, 1H),7.79 (d, ] =8.4,2 H), 7.87 (d, ] = 7.9, 2 H). "’FNMR -64.6. LC/MS 7.28 min,
[M+1]" 298.
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[ 5-(5-Di fl uoronet hyl - 4-net hyl -i sozazol - 3-y1) -t hi ophen- 2-y0-pi peridin-1-yl-m
et hanone [0247] Prepared from

5- (5- Di f I\4Or2009&m2pP632- 4- et hyl - i soxazol - 3-y1) - thi ophene- PCEAISRYRPI4383 aci d
(Preparative Exanple 26) and piperdine by the method described in Exanple 2
Met hod B. The reaction m xture was evaporated in vacuo, then

chromat ographed on silica gel wth Et0Ac/ hexanes (30 then 40% as eluant to
afford product as a colorless solid (54 ng, 669%9. 1H NVR (CDC13) 1.65-1.72
(6, 3 H, 2.34 (s, 3 H, 3.67-3.70(m 4 H, 6.80 (t, J =53.2, 1 H, 7.30
(d, J =4.0, 1 H, 7.43 (d, J = 3. Bxaipld7 13C NWR 7.7, 24.7, 26.3, -46
(br), 39.8 (br), 108.1 (t, J = 238), 1%3.5, 127.6, 128.9, 131.6, 140.1,
157.8, 159.5 (q, J = 29), 162F7,F 19E NWMR -118.2 (J = 53.5). LC/ M5 6.18 min,
[ MF1] + 327. Exanple 15 F
[ 5-(3-Di fluoronet hyl - 4-net hyl -i gox
et hanone [ 0248] Prepared @[ eh
5-(3-Di fluoromnet hyl-4-nmethyl -i soxazo i ophene- 2-carboxylic acid
(Preparative Exanple 27) and pi perdi he-met hod described in Exanple 2
Met hod B. The reaction m xture was evaporated in vacuo, then

chromat ographed on silica gel wth Et0Ac/ hexanes (30 then 40% as eluant to

fford | orl ess. sol 729 crnns

b 1. ey S B PSR P S i - L MR S < 53,2, 1
H, 7.31 (d, 51}21%]4 0 prébatdd: ﬁ70n~’11541(ﬁLMelhfl 54nﬁ1uo¥orhiéth 1L§&M-§lf7ben2&c

26.3, -46 (br 9.8 (Br), 108.7, 110.3 (t, J = 236} 28.8, 130.6,

140. 6, 158 6s dayeribedsinINample2. @hrmogaplm%mmagelwlm Et® Ac/l3a6ds. (20C/ M5

6.36 mn

(5 (5 e, T Jas Seding 16 SR, Prosiisty 95  folfplesh S, (195 MEe B0 -1 IMBret hanon
41@;’@1 r f =

5 (5- Met hyl ?ill g’ﬁ 3{2%)((2&66‘}28{1‘21 (dii - tlhélg gp%)er?g 1Z(brcszazr ItBI())x3yI67| g:brasmztlj{ )(7 478

[ 133380- @43 8]7)9,asHy@x0r(dbkd 7i%h 2Ei<)a &MR Pﬁom&t%u&%dbﬂaBn@&w,alsl 54,

Cor o o5t d SER i ] %7@15%%86;1%1(8% M b e 21t Srinhs 308

24.7, 26,3, i , , 130.6, 141.0, 162.7, 164.2, 177.0.
28,7 25633 ‘L“C/Fﬁ%&% mjd 481" 339 1

-5-y1)-thiophen-2-y1J-pi peridin-hyl-m

Example §
F F
F
0. -
N
(0]

Cyclohexyl-[4-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-phenyl]-methanone

[0241] Prepared from N-Methoxy-N-methyl-4-(4-methyl-5-trifluoromethyl-
isoxazol-3-yl)-benzamide as described in Example 5. Chromatographed on silica gel
with EtOAc/hexanes (5%) as eluant to afford product as a colorless solid (130 mg, 19%).
'"H NMR (CDCl) 1.23-1.56 (m, 5 H), 1.71-1.91 (m, 5 H), 2.27 (d, ] = 0.9, 3 H), 3.22-
3.30 (m, 1 H), 7.71 (d, ] = 7.9, 2 H), 8.04 (d, ] = 8.3, 2 H). ""FNMR -63.3. LC/MS 7.88
min, [M+1]" 338.
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Exampl e 17 ,

(4- Hydr oxy- plperldln | -y1)-115-(4-nmet hyl -5-trifluoronethyl-isoxazol -3-yl)-t
hi ophen- 2WPR0012AE&3A0Nne PCT/US2008/074353

[ 0250JPr epar edf r onb- (4- Met hy1-5-tri fl uoromet hyl -i soxazol - 3-y1) -

t hi ophene- 2-carboxylic acid and 4- hydroxypi perdi ne by the nethod descri bed
in Exanple 2 Method B. The reaction m xture was evaporated to a solid,
triturated and filtered with the aid of water, then washed with a 1 N
aqueous hydrochloric acid solution followed by water. The solid was air
dried to afford product as a colorless solid (141 ng, 78%. 1.1-1 NMR
(CDC13) 1.58-1.69 (m 2 11), 1.93-2.00 (m 2 H, 2.26 (br s, 1 H, 2.37 (s,
3 H, 3.44-3.52 (m 2 H), 4.00-4. 1Ex6mplep H), 7.33 (d, J = 4.0, 1 H, 7.46
(d, J =3.5, 1 H. 13CNW 7.9, 34.4, 42 (br), 66.9, 114.8, 118.7 (q, J =
271), 128.0, 129.2, 131.2, 14 F 155. 2 (g, J = 40), 158.1, 162.8. 19F NWR
-63.1. LM 5.71 mn, [M1]’ . anple 18 (4- Met hoxy- pi peri di n-
-y1)-15-(4-nethy1-5-0-07uoroneth‘ | soxazol - 3-y1) -t hi ophen-2-yl| methanone
[0251]Preparedfronﬁ-(4-N@thyI-5-’;{' « met hyl -i soxazol - 3-ye-

t hi ophene- 2- carboxylic acid and 4-net i perdi ne by the nethod descri bed
in Exanple 2 Method B. The reacti on mX #§ was evaporated to a solid,
triturated and filtered with the aid of water, then washed with a 1 N
aqueous hydrochloric acid solution followed by water. The solid was air

dried t f t MR ( CDC13
1 a1 752 A ST O BF YRR ISPyl S Mt g AT A O
H, 3.47-3. 58[((242] 3 H}epaﬁedS?fr(ﬂnQSJ MahoZyH-methy29- (@dnetﬂlyl-S&ﬁlordmbﬂl 1-7. 42

(d, J =4 1 M. 13C NVR 7.9, 30.9, 42 (br). 56.1, 752, 114 7 118.7 (q,
J = 271) lsowal 8-yDibepzamidezpd ttert-butylmagnesiynp byognide as- dggsyibed g Egampls25.7. * oF

NWR - 63. éhrolfrlCXt(g\@ap%eg J()nrglfba g[elvb‘}?t}l -'EtéK%/hexanes (5%) as eluant to afford product as a
colorless solid (53 mg, 9%). 'H NMR (CDCl;) 1.37 (s, 9 H), 2.29 (d, ] = 1.3, 3 H), 7.68
(d,J=17.9,2 H), 7.81 (d, ] =8.3,2 H). ""FNMR -63.2. LC/MS 7.42 min, [M+1]" 312.

Example 10
FoooN AN Ji:]
F s
F O-N o)

Piperidin-1-yl-[5-(5-trifluoromethyl-[1,2,4] oxadiazol-3-yl)-thiophen-2-yl]-methanone
[0243] A solution of 5-(Piperidine-1-carbonyl)-thiophene-2-carbonitrile
(Preparative Example 18, 1.27 g, 5.77 mmol) in EtOH/water (20 mL/4 mL) was treated
with sodium acetate (638 mg, 6.92 mmol) followed by hydroxylamine hydrochloride (481
mg, 6.92 mmol) and the resulting mixture heated at reflux for 2 hr then evaporated in
vacuo. The resulting solids were filtered with the aid of water and air dried for 1.25 g
(86%) of intermediate amidoxime. The intermediate amidoxime (1.15 g, 4.54 mmol) was
dissolved in toluene (30 mL), treated with trifluoroacetic anhydride (1.89 mL, 13.62
mmol), and heated at reflux for 3 hr. The reaction was allowed to cool to room
temperature and stir 16 hr then evaporated in vacuo and the residue chromatographed on

silica gel with EtOAc/hexanes (20 then 40%) as eluant to afford product as a colorless
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Exanmpl e 19 (1

, | - Di oxo- 11lanbda- 6- -t hi onor phol i n-4-y1)-[5-(4-nethyl
- 3-  yWP-200/@pés@n- 2-yl | - met hanone PCT/US2008/074353

azol

[ 0252] Pr epar edf r onb- (4- Met hy1-5-trifl uoromet hyl -i soxazol - 3-y1) -
t hi ophene- 2- carboxylic acid and thionopholine 1,1-dioxide by the nethod
described in Exanple 2 Method B. The reaction m xture was evaporated to a
triturated and filtered with the aid of water, then washed with a 1
N aqueous hydrochloric acid solution followed by water. The solid was air
dried tosafif (958 ni) @ t‘}@?NMR (93 TULYES ith, 61D/ 31983 B0, 4 Bi)H

(DVEO 0658 By TP &3 45 R 5% éﬁghs( m]@ 3%)% ) %—Dmi
(d, J = B~ 301%7@(6&%60\1&)4©NMRI—B4612§C3W@rhé&ﬁﬁbétblé(ﬁcpdum ed

solid,

corbons b8R8 B e 19456 84" 40 PBRE) LN eyl

5.80 ni np N BlsoRanale1 E&32.

Example 11
i B
F // S N
F O-N O

5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carboxylic acid dimethylamide

[0244] Prepared from 5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and dimethylamine hydrochloride by the method described in
Example 2 Method B utilizing an additional equivalent of triethylamine. The reaction
mixture was evaporated to a solid then triturated and filtered with the aid of water to
afford product as a colorless solid (110 mg, 72%). 'H NMR (CDCls) 2.37 (s, 3 H), 3.22
(brs, 6 H), 7.41 (d, ] = 4.0, 1 H), 7.47 (d, ] = 4.0, 1 H). C NMR 7.9, 37.0 (br), 39.8
(br), 114.7, 118.8 (q, ] = 271), 128.0, 129.7, 131.6, 140.9, 155.7 (q, J = 41), 158.0, 163.7.
F NMR -63.2. LC/MS 6.03 min, [M+1]" 305.

Example 12

5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carboxylic acid (2-chloro-
phenyl)-amide

[0245] Prepared from 5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and 2-chloroaniline by the method described in Example 2
Method B. The reaction mixture was evaporated in vacuo, triturated and filtered with the

aid of water, then washed with an aqueous 1 N hydrochloric acid solution followed by
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, H _
115- (4- Met hyl -5-trifl uoronet hyl -i soxazol -3-y1)-thi ophen-2-yl | -pi perazi n- hyl
- met hanor¥O 2nedRe@Eal or i de PCT/US2008/074353
10253] Pr epar edf r onb- (4- Met hy1-5-tri fl uoromet hyl -i soxazol - 3-y1) -
t hi ophene- 2-carboxylic acid and N Boc-pi perazine by the nethod described in
Exanple 2 Method B. The reaction m xture was evaporated to a solid,
triturated and filtered with the aid of water, then washed with a 1 N
aqueous hydrochloric acid solution followed by water. The solid was air
dried thgmefhipUBhAgLARNEHs Ban ThidntAo S8bhed dnlkil0AE AMiEXEIRS kA0S @8 el uant
to afford internediate N-Boc protected product as a colorless solid (165
ng, 749%) thelThé%Boas pluattet &fforil niredunt dis at eolnelessdiodisoldletgj #3%).4-'di diMRe (5
m.) and eated with a 4 N solutiqn of hydr n_chlaorjide in _1,4-djioxane and
ot rred (GSCEEERY AT er. MRS I The. T SabBionS Mt L d s tFRpéat ed 1o
appr oxi elyq I i | ; tihyk e r )
resul ti @’sgl igdis’%\'/\%?eﬂﬁs?gg’egl g'lrﬁ’j?gp\’rlw'grbi((g’d tltl)'oé% ?@r%gﬁgég?c)f g'gg%%d’
col or | ess=ddl,iloH). TINMR 50918 &8.7)(q, 12 271 INVES.LDRX5)4,2288, (29.03129)3, 3. 22
(m 4H, 3.87 (m 4 7.34 (d, J =4.0, 1 7.42 (d, J =4.0, 1 H
16k R 1haalg il 45 ] = FOn15%:85168:0. ER Ro 8t “LoMS 71 min
(4- Hydr oppys etk f | uor omet hyl - pi peridin- 1
-y1)-115-(4-methyl-5-trifl uoronet hyl -i soxazol - 3- yl phi ophen- 2- y1Pret hanone
[ 0254] Pr epar edf r onb- (4- Met hy1-5-tri fluoronethyl-i soxazol - 3-y1l)-
t hi ophene- 2-car boxylic acid and 4-hydroxy-4-trifluoronethyl -pi perdi ne by
t he net hod described in Exanple 2 Keamplg 1B rever si ng the order of addition
such that solid acid chloride was added to ,a THF solution of triethylam ne
and pi perdine derivative. The reactign 'xtws evaporated to a solid,
triturated and filtered wt f f 7 then washed wwth a 1 N
aqueous hydrochloric acid sqfuti d by water. The solid was air
dried and then chromatographed on silica gel with EtOAc/hexanes (50% as
eluant to afford product as a colaorless solid_ (53 ng, 49% . 1H NMR
( DVBO- d63-(4-Methy!-P-typluprgmeshylyysoxgzobg-yljythiophene 2egarbpxpyjc aggd 24 (pr, 2 Hy, 4.19
(br, 2 1 7.56 (d, J =4.0, 1 H, 7.65 (d, J =4.0, 1 H).
19F NNR%@%@I@%?TW&NS 6.40 nin, [M1]+ 429

[0246] Prepared from 5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-

thiophene-2-carboxylic acid and cyclopropylmethylamine by the method described in
Example 2 Method B. The reaction mixture was evaporated in vacuo, triturated and
filtered with the aid of water, then washed with an aqueous 1 N hydrochloric acid
solution followed by water. The crude solid was then triturated with a 25%
EtOAc/hexanes solution (3 x 1 mL) and air dried to afford product as a colorless solid
(110 mg, 67%). 'H NMR (CDCls) 0.27-0.32 (m, 2 H), 0.55-0.61 (m, 2 H), 1.03-1.12 (m,
1H),237(d,J=09,3H),3.31(d,J=5.7,1H),3.33(d,J=5.7,1H), 6.23 (brs, 1 H),
7.50 (d, ] = 4.0, 1 H), 7.56 (d, ] = 4.0, 1 H). ’FNMR -63.1. LC/MS 6.5 min, [M+1]"
331.

Example 14
b )
F O-N (@]
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Example 22 (3,3-Difluoro-azetidin- 1

-y1)-15-(4-nmethyl -5-trifluoronethyl-isoxazol -3-y1)-thi ophen-2-y1 -

met hanonevpQe®aRm3@par edf r onb- (4- Met hy1-5-tri fl uor onmet hPCTISM8PHI353-y 1) -

t hi ophene- 2- carboxylic acid and 3, 3-di fl uoroazetidi ne hydrochl oride by the
met hod described in Exanple 2 Method B reversing the order of addition such
that solid acid <chloride was added to a THF solution of triethylam ne
(containing and additional 1.1 eq to neutralize the azetadinyl

hydrochl oride salt) and azetidine derivative. The reaction m xture was
evapor at gu(st-DifBos®hétilyl-4-methyi-8batto BRG)Ehicpsee A Wi-bipetidia- layldnehansddeer , t hen
washed with a 1 N aqueous hydrochloric acid solution foll owed by water. The
solid was airl@f7kd daerarsden chiosiat ogr@pghidaommathylidmethyl-ispxazel-3-yl)-

sol 1 d (a5t oRERiQ i RlpfugiRB' hapde B9 pR Ry e OIS )
EXH) » 7. gcgscﬁﬁed i IamplOF Niddrod Bl Obhreactfvd. rhixtbre/wds evagotatemin bddidlthed53.
anpl e

[ 5- (4- Meelvgmamgraphed gorstlinat ga) | withs E¥Qaethegngs Y3Q HieapHB0) as glugnt loyffadpyrrol |
din-1- yL et Ok PYTdRkd S da¥d) 6885 N MIGR (cDCly) 1.65-1.72 (6, 3 H), 2.34 (s,

3 H), 3.67-3.70 (m, 4 H), 6.80 (t, J = 53.2, 1 H), 7.30 (d, ] = 4.0, 1 H), 7.43 (d, ] =3.5, 1

H). *C NMR 7.7, 24.7, 26.3, ~46 (br), 39.8 (br), 108.1 (t, J = 238), 113.5, 127.6, 128.9,

131.6, 140.1, 157.8, 159.5 (q, J = 29), 162.7. ""FNMR -118.2 (J = 53.5). LC/MS 6.18

min, [M+1]" 327.

Example 15
DS
\ S
F N-O o)

[3-(3-Difluoromethyl-4-methyl-isoxazol-5-yl)-thiophen-2-yl] -piperidin-1-yl-methanone

[0248] Prepared from 5-(3-Difluoromethyl-4-methyl-isoxazol-5-yl)-
thiophene-2-carboxylic acid (Preparative Example 27) and piperdine by the method
described in Example 2 Method B. The reaction mixture was evaporated in vacuo, then
chromatographed on silica gel with EtOAc/hexanes (30 then 40%) as eluant to afford
product as a colorless solid (110 mg, 72%). 'H NMR (CDCl5) 1.66-1.72 (6, 3 H), 2.35 (s,
3 H), 3.67-3.71 (m, 4 H), 6.79 (t, J = 53.2,1 H), 7.31 (d, ] = 4.0, 1 H), 7.45(d, } = 4.0, 1
H). C NMR 7.7, 24.7, 26.3, ~46 (br), 39.8 (br), 108.7, 110.3 (t, J = 236), 126.8, 128.8,
130.6, 140.6, 158.6 (q, ] = 30), 162.1, 162.5. "’F NMR -117.4 (J = 53.5). LC/MS 6.36
min, [M+1]" 327.
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102561Pr epar edf r onb- (4- Met hy1-5-trifl uoromet hyl -i soxazol - 3-y1) -

t hi ophene- 2-car boxylic acid and

(S) - (+)- WO200y2662i di nyl net hyl ) - pyrrolidine by the met REA/beensnir4388 i n
Exanpl e 2 Method B reversing the order of addition such that solid acid

chl oride was added to a THF solution of triethylam ne and piperdi ne
derivative. The reaction m xture was evaporated to a solid, triturated and
filtered with the aid of water, then washed with a saturated aqueous NaHCO3
solution followed by water to afford product as a pale yellow solid (88 ny,
85% . 1H NMR (CDCL3) 1.76 (m 4 Hg 616-10 (m 4 H, 2.37 (d, J =1.3, 3
Hy, 2.56-2.64 (m 6 H, 3.80 (m 2% .48 (m 1 H), 7.50 (d, = 4.0, 1 H,
7.57 (br, 1 H. 19F NWR -63.2. LC/ M5 4.66 n?ij[wﬁl ]t 414. Exanple 24

((R) - 3-Hydroxy-pi peridin-1-yl)-1Q-(4/m8 hyIN-5- rifluorornethyl-isoxazol-3-y
1) -t hi ophen-2- yl pnet hanone — ] S
[ 0257] Pr epar edf r onb- (4- Met hy1- 5d-N f | uor oget hyl -i soxazol - 3-y1) -

t hi ophene- 2-carboxylic acid and (R)-(+)-3-hydroxypi peridi ne hydrochl ori de

by the t hod de ibed in le 2 Methgd B reversing the order of

additio 5ch44€3%§§£%quadlgéfﬁxaﬁg%f@fw&&%lg-m FS 42988 ut i on of

triethylam ne nt aipnl and gaddi t isofz L€ : ¥ ah vz o

pi perdi nyl hy[(??g%]hl orp?édiea&gal t)ﬁ%and S?@gkéﬁ?%“d%’ﬂ%‘%‘?gdg? ghg%g%}ge@tgizon

m xt ur e cuslsoxgliapoidaiCa® [163a80-6#0] eascddevaitiadtin @xathphet weesduEt @4Ac ofpthinetl) and

water (5 mL). The organic fraction was further washed with brine (2 x 5

m), dridsc GleteshpsE0ms.t/drad, HAWYRed A0dPanet o2 ah (311D, F10é (BF it

pr oduct ch tegr dyan, si | irga 196kl wht t t hen

D5 thon 10007 B8 ‘ol dand 108 arGr 4 vl ch” ace SR, D FRLR R8T ok

45% . 1H29VR10EDCLA).6,1438); 1652, (62, 17HD, LT/GR-55 Bahif,iM+11H78.1. 83-2. 10 (m

2 H, 2.36 (d, J =1.3, 3 H, 2.86 (br, 1 H, 3.50-3.76 (m 4 H), 3.82-3.98

(m 2 H, 7.39 (br d, J =4.0, 1 H, 7.44 (d, J =4.0, 1 H. 13C NWR 7.9,

22.6, 32.5, -48 (br), -52 (br), 6e6Examplad’77 118.7 (q, J = 271), 128.0,

129.6, 131.3, 140.1, 155.2 (g, J = 40), 157.9, 663.5. 19F NWR -63.2. LCO M5
“H

5.65 mn, [M1l+ 361. Exanple 2
Fo— T s

F O-N )

(4-Hydroxy-piperidin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl] -
methanone

[0250] Prepared from 5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and 4-hydroxypiperdine by the method described in Example
2 Method B. The reaction mixture was evaporated to a solid, triturated and filtered with
the aid of water, then washed with a 1 N aqueous hydrochloric acid solution followed by
water. The solid was air dried to afford product as a colorless solid (141 mg, 78%). 'H
NMR (CDCl;) 1.58-1.69 (m, 2 H), 1.93-2.00 (m, 2 H), 2.26 (br s, 1 H), 2.37 (s, 3 H),
3.44-3.52 (m, 2 H), 4.00-4.12 (m, 3 H), 7.33 (d, ] =4.0, 1 H), 7.46 (d, ] = 3.5, 1 H). *C
NMR 7.9, 34.4, 42 (br), 66.9, 114.8, 118.7 (q, J = 271), 128.0, 129.2, 131.2, 140.1, 155.2
(q,J = 40), 158.1, 162.8. ’FNMR -63.1. LC/MS 5.71 min, [M+1]* 361.
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WO 2009/ 029632PCT/ US2008/ 074353 [ 0258] Prepared in the sane manner as the R
i sonmer. Colorless solid (27 ng, 30%. LC/MS 5.68 mn, [M1l]+ 361. Exanple
26 WO 2009/029632 PCT/US2008/074353
((S)-3-Am no-pi peridin-I-y0-15-(4-nethyl-5-tr(luoronethyl-isoxazol-3-yl)-th
i ophen-2- yl | -net hanone, hydrochl oride

[ 02591Pr epar edf r onb- (4- Met hy1-5-tri fl uoronet hyl -i soxazol - 3-y1) -

t hi ophene- 2-carboxylic acid and N Boc- 3-(S)-am nopi perdi ne by the nethod
described in Exanple 2 Method B. The reaction m xture was evaporated to a
solid, triturated and filtered w thxdnigleagd of water, then washed with a 1
N aqueous hydrochloric acid solution followed by water. The solid was air

dried then chromatographed on sijlica gel w B8Ac/ hexanes (50 then 75%
as eluant to afford internedi at e N Boc\\prof,ectled product as a col orl ess
solid (87 ng, 76% . The BoE egte nmter medi at e was di ssolved in 1, 4-

di oxane (5 nL) and treated mithoaN4 N soloution of hydrogen chloride in
1, 4-di oxane and stirred for 12 hr, after which tinme the reaction m xture
mas evaporated to approxinately 1/2 volume and dil uted mﬁth ethyl et her (20

The It|n i and r . drie duct as
a coI orl(:ff;s@s ’?Emal & mﬁé—w%”%%? é)ry 165 ty qumeﬁw&m%?ﬁﬁ)s e 1.58
(m 2H)me,;lm,9(91e(s 3 H, 1.96 (m 1 H, 3.08(m 3 H, 321(m 1 H), 3.65

(m 1H, (br d, J = 11.4, 1 H), 706(brd 1H),709(brd 1H.
19F NMR - 64 6[025[]/ VB Pdeptifedni n, filo11+ S3@Metiyhbrdi Buc@Fmethyl-isoxazol-3-yl)-

thiophene-2-carboxylic acid and 4-methoxypiperdine by the method described in
Example 2 Method B. The reaction mixture was evaporated to a solid, triturated and
filtered with the aid of water, then washed with a 1 N aqueous hydrochloric acid solution
followed by water. The solid was air dried to afford product as a colorless solid (151 mg,
81%). 'H NMR (CDCl;) 1.64-1.72 (m, 2 H), 1.86-1.93 (m, 2 H), 2.33 (d, ] = 1.3, 3 H),
3.36 (s, 3 H), 3.47-3.58 (m, 3 H), 3.87-3.95 (m, 2 H), 7.29 (d,J = 3.5, 1 H), 742 (d, ] =
4.0,1H). “CNMR 7.9, 30.9, 42 (br), 56.1, 75.2, 114.7, 118.7 (q, ] = 271), 128.0, 129.1,
131.1, 140.3, 155.2 (g, ] = 40), 158.0, 162.7. "FNMR -63.2. LC/MS 6.31 min, [M+1]"
375.

Example 19
=
=0
F 7\
F O- 0]

(1,1-Dioxo-1lambda~6~-thiomorpholin-4-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-
yl)-thiophen-2-yl]-methanone

[0252] Prepared from 5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and thiomopholine 1,1-dioxide by the method described in
Example 2 Method B. The reaction mixture was evaporated to a solid, triturated and

filtered with the aid of water, then washed with a I N aqueous hydrochloric acid solution
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((R)-3-Am no-piperidin-1

-yl)-[5-(4-nmethyl -5-trifluoronethyl-i soxazol - 3-y1) -t hi ophen- 2-

yl ] met harg@a00¥2e3dchl ori de [ 0260] Prepared in the sane REHASRIIZH7T4308 S
isoner. Colorless solid (15 ng, 20% overall). LG M5 4.49 mn, [M1-1]+ 360.
Exampl e 28 ((R)-3-D nethyl am no- pi peridin-1

-y1l)-(5-(4-nmethyl -5-trifluoronethyl-isoxazol -3-y1l)- thiophen-2-yl pmet hanone
102611Asuspensi onof ((R)-3-Am no-piperidin-I-yl)45-(4-nethyl -
trifluoronethyl-isoxazol -3-y1)-thi ophen-2-yl knet hanone, hydrochl ori de

( Exanpl efolBwed By Whiter O -The RBRA Wab Bir %e@t&&mghﬂm ds% Bldr] 48 Soltd g@‘?% with a

37% aqueous for mal dehyde sol ution 5 mmol) foll owed by sodi um
tri acet o%QMbr dhyNMRIENISO-day, 2.04&d, rﬁrﬁl 7, ant),a. 26%@@ mo4 £bi 4. 0Q4mh|4 H)The

reaction t po ong Xt ure ich t hane (5
1y and WoELbraoed TG ot Bahch DEpuriSARE Ghepbice Formtce e, e
separ at eghschel %9 bQééﬁ!he NQ@Qﬂue {d ;&Joa% 581 bili @,Qd; @\Lanzsﬁtﬂds tl%%f ﬁ@g g, mpaguct as
a colorless oil solidifi on standing ( 7/() 11-1 NMR’( CDCl 3)
1.46-1. 6180(8;11396H)58 1.1&3 . @R)NMR 621) LOM®S. aom@n([m+1j1 B9S. 2.31 (s, 3 H),
2.34 (d, J =1.3, 3 1-1), 2.80-3.00 (m 2 H), 4.28 (br s, 1 H, 4.50 (br s,
1H, 7.31(d, J=4.0, 1H, 7.43(d, J =4.0, 1 H. 13C N\R 7.9, 24.9,
42.4, -48 (br), 61.5, 115.0, 118. 815)(@1,l 1&2‘ 271), 128.0, 129.0, 131.2, 140.4
(q, J = 41), 158.0, 162.8. 19F N LC/ VS 4.51 nm [Mr1] 388. Exanple

29 (\N/H
F /\
FM“V
F O-N 0

[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl] -piperazin-1-yl-methanone,
hydrochloride

[0253] Prepared from 5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and N-Boc-piperazine by the method described in Example 2
Method B. The reaction mixture was evaporated to a solid, triturated and filtered with the
aid of water, then washed with a 1 N aqueous hydrochloric acid solution followed by
water. The solid was air dried then chromatographed on silica gel with EtOAc/hexanes
(50%) as eluant to afford intermediate N-Boc protected product as a colorless solid (165
mg, 74%). The Boc-protected intermediate was dissolved in 1,4-dioxane (5 mL) and
treated with a 4 N solution of hydrogen chloride in 1,4-dioxane and stirred for 12 hr, after
which time the reaction mixture was evaporated to approximately /2 volume and diluted
with ethyl ether (20 mL). The resulting solids were filtered and air dried to afford
product as a colorless solid (131 mg, 69% overall). 'H NMR (D,0) 2.16 (s, 3 H), 3.22
(m, 4 H), 3.87 (m, 4 H), 7.34 (d, ] = 4.0, 1 H), 7.42 (d, ] = 4.0, 1 H). "’F NMR -63.6.
LC/MS 4.34 min, [M+1]" 346.
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aS) - 3- D net hyl am no-pi peridin- 1 -y1)-

[ 5-(4-nmethyl-5-trifluoronethyl-isoxazol-3-yl)- thiophen-2-yll -nethanone

[ 0262] Pr ey&r200P/2862he sane manner as the R isoner. Col oPlCags2608l074858 32 ny,
83%). LC/MS 4.34 min, [M1]+ 388. Exanple 30 (3,5-D nethyl-piperazin- 1
-y1)-[5-(4-methyl -5-trifluoromethyl -isoxazol - 3-y1)-thi ophen-2- ylrmethanone
10263] Pr epar edf r onb- (4- Met hy1-5-trifl uoronet hyl -i soxazol - 3-yl1) -

t hi ophene- 2-carboxylic acid and 2, 6-ci s-di net hyl pi perazi ne by the nethod
described in Exanple 2 Method B reversing the order of addition such that
solid acid chloride was added to agldfpleghution of triethylam ne and

pi perazi ne derivative. The reaction mxture was evaporated to an oil and
partitioned between Et0Ac (5 nlL) and water @Y. The organic fraction was
further washed with brine (2 x m.) rie SH, filtered, and
evaporatedtoacolorless,_s lids ) "HNWMR (CDC13) 1.03 (d, J =
4.8, 6 H, 1.72-2.20 (m 1 ,5;/9(55, Hy, 2.58 (br, 1 H, 2.78-2.90 (m
2 H, 4.25 (br, 2 H), 7.24-7.26°(m 1 H© 7.37-7.39 (m 1 H. '3C N\R 7.9,
19.4, -50 (br obsc), 51.3, 114.7, 118.7 (g, J = 271), 128.0, 129.3, 131.2,
140.2, 155.1 (q, J = 40), 157.9, 162.4. '9F NWR -63.2. LC M5 4.43 mn,

[ Mt1] + 3@AHy &y pltaf18dromethyl-piperidin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-

yl)-thiophen-2-yl]-methanone

[0254] Prepared from 5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and 4-hydroxy-4-trifluoromethyl-piperdine by the method
described in Example 2 Method B reversing the order of addition such that solid acid
chloride was added to a THF solution of triethylamine and piperdine derivative. The
reaction mixture was evaporated to a solid, triturated and filtered with the aid of water,
then washed with a I N aqueous hydrochloric acid solution followed by water. The solid
was air dried and then chromatographed on silica gel with EtOAc/hexanes (50%) as
eluant to afford product as a colorless solid (53 mg, 49%). 1H NMR (DMSO-d6) 1.70-
1.72 (m, 4 H), 2.34 (d, J = 1.8, 3 H), 3.24 (br, 2 H), 4.19 (br, 2 H), 6.17 (s, 1 H), 7.56 (d, J
=4.0, 1 H), 7.65 (d, ] = 4.0, 1 H). 19F NMR - 83.5, -63.1. LC/MS 6.40 min, [M+1]+
429.

Example 22
F
F Yy ,\DL F
F 7T s
F - 0

(3,3-Difluoro-azetidin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl] -
methanone

[0255] Prepared from 5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and 3,3-difluoroazetidine hydrochloride by the method
described in Example 2 Method B reversing the order of addition such that solid acid
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5- (4- Met hyl-5-a-ifl uoronet hyl -i soxazol - 3- A-t hi ophene- 2-carboxylic acid
(3-chl oropyridin-4-yl)-am de

[ 0264] Pr epy@r200i26688- ( 4- Met hy1-5-tri fl uor onmet hyl - i soxazolPC3AE2Y08/074353

t hi ophene- 2-carboxylic acid and 4-am no-3-chl oropyridine by the nethod
described in Exanple 2 Method B reversing the order of addition such that
solid acid chloride was added to a THF sol ution of triethylamne and
pyridi ne derivative. The reaction m xture was evaporated to a solid,
triturated and filtered with the aid of water, then washed with a saturated
aqueous NablidBwaohatledad af OlF @M\I%Qoxb)bf Yi@étlgsflarhﬂleqﬁéxﬂﬁlﬂmlgra%Lh%ltﬁﬁalal gghorless
solid (80 ng, 83% . 114 NWR (CDC13) H) 1H,
7.73 (d, tOJnetltrAh@E; the adptadBiyltBydrochlgridd salg. 59d (asx’-;tldlnd—biem@aﬁb Nliﬂhe?ezgstlonm 5,

114.7, 118, = 271), 129.Q, 129 7, 1 140, 4 149 4, 149.6,
155. 6 (qr,nvﬁ“n'—e oy Svapsited ta 35504d, yiffigand §1icd el he TG0 &Wﬁter{ WMet1+ 388,
Exanpl e 32shed w1th a 1 N aqueous h}(drochlorlc acid solutlon followed by water. The solid was
5-(4-Methyl-5-trffluoronedzyl -isoxazol -3-yl)-thi ophene-2-carboxylic acid

(4- chI or aipyriediiand ﬂw@;mtdgams\hsm gelt witin EoD Aghexvnes {25 thieh 0B asi di ne
(129 ated w

5 Ca- ot HyTa0 BRipH RSO Tash 0l 98 19 b SR ACDGID B 5 3hi or i de
(148 10, 1§ bedTR! 4 1HS4A0]BANEH) 175 AORIE 2r MauROd 86, 2R8 1 2Tl ONRAc o Stir

for 1 hr.”The eactl on was 't henl evapor at ed and t he residue chronatographed
on sili camigéM-+t363Et OAcThexanes (70% as eluant to afford product as a
colorless solid (31 ng, 16%. Iff NWR (CDC13) 2.39 (d, J =1.5, 3 H, 7.39
(d, J =5.3, 1 H, 7.56 (d, J:756 4.1, 1 H, 7.72 (d, J =4.1, 1 H,
8.22 (s, 1 H, 833 (d, J=4.7, 121(51 H. "C NWVR 8.0, 114.8,
118.7 (q, J = 271), 129.0, 129, 7 134 6, 140.5, 143.8, 146.1,

157.7, 159.0, 19F NWMR -63. 1 LG, VB 6 4 mp%[Mﬂ]+ 388. Example 33

[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl] -((S)-2-pyrrolidin-1-
yimethyl-pyrrolidin-1-yl)-methanone

[0256] Prepared from 5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and (S)-(+)-1-(2-pyrrolidinylmethyl)-pyrrolidine by the
method described in Example 2 Method B reversing the order of additi(;n such that solid
acid chloride was added to a THF solution of triethylamine and piperdine derivative. The
reaction mixture was evaporated to a solid, triturated and filtered with the aid of water,
then washed with a saturated aqueous NaHCO; solution followed by water to afford
product as a pale yellow solid (88 mg, 85%). 'H NMR (CDCl3) 1.76 (m, 4 H), 1.96-2.10
(m, 4 H), 237 (d, J = 1.3, 3 H), 2.56-2.64 (m, 6 H), 3.80 (m, 2 H), 4.48 (m, 1 H), 7.50 (d,
1=4.0,1H),7.57 (br, 1 H). ""FNMR -63.2. LC/MS 4.66 min, [M+1]" 414.
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N-{(R)-1-115-(4- Met hyl-5-trifluoronethyl-isoxazol -3-yl)-thi ophene-2-carbony
| I -pi peridin3-yl}-acetam de 102661Asuspensi on of

((R) - 3- AMWVERRpH/(28632di n- 1- y1) 45- (4- net hyl - 5- PCT/US2008/074353
trifluoronethyl-isoxazol -3-yl)-thiophen-2-yl knmet hanone, hydrochl ori de
(Example 27, 79 ng, 0.2 mmol) in THF (2 nL) was treated with triethyl am ne
(70 )1L, 0.5 nmol) foll owed by acetyl chloride (22 p.L, 0.3 mmol). The
reaction m xture was allowed to stir 48 hr, evaporated and chromat ographed
on silica gel with Et0OAc then MeOH Et OAc (10% as eluant to afford product
as a colorless solid (66 ng, 83%. Ek&hly@R (CDC13) 1.65 (m 2 H), 1.81 (m
1 H, 1.95 (s, 3 H, 2.00 (o s m d, =1.3 3 H, 3.30(m 2

H),3.98(m2H),410(br 1101 610 (br d, J =6.6, 1 H,
7.43 (d, J =4.0, 1 ,749(brs 3C 79 23.5, 30.1, 46.5,
51.0 (br), 114.8, 118.7 (q|,: , 131.7, 140.1, 155.2 (J
= 40), 157.9, 163.3, 170. §9Fd)INR 631 LC/I\/5572 m n, [M+1]+402.
Exanple 34 F O0-NO N-{(S)-1-1-5-(4- thhyl 5- tr(Iuoronethyl-isoxazol-3-y1)
- t hi ophene- 2- carbonyl | - pi peri di n3-y1}-acet am de 102671Prepared in the same
manner as the R isomer. Colorless solid (26 83% . LG/ M5 5.60 m_n,
[ M1] + 4GB)-3-Hydroxy -piperidin-1-yl)-[5-(4- methyl-5 trifluoromethyl-isoxazol-3-yl)- thzophen 2-

yl]-methanone

[0257] Prepared from 5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-

thiophene-2-carboxylic acid and (R)-(+)-3-hydroxypiperidine hydrochloride by the

method described in Example 2 Method B reversing the order of addition such that solid

acid chloride was added to a THF solution of triethylamine (containing and additional 1.1

€q. to neutralize the piperdinyl hydrochloride salt) and piperdine derivative. The reaction

mixture was evaporated to an oil and partitioned between EtOAc (5 mL) and water (5

mL). The organic fraction was further washed with brine (2 x 5 mL), dried over MgSQOy,

filtered, and evaporated to an oil. The crude product was then chromatographed on silica

gel with EtOAc/hexanes (50 then 75 then 100%) as eluant to afford product as a colorless

solid (41 mg, 45%). 'H NMR (CDCl3) 1.56-1.62 (m, 1 H), 1.62-1.80 (m, 1 H), 1.83-2.10

(m, 2 H), 2.36 (d, J = 1.3, 3 H), 2.86 (br, 1 H), 3.50-3.76 (m, 4 H), 3.82-3.98 (m, 2 H),

739 (brd, J =4.0, 1 H), 7.44 (d, ] = 4.0, 1 H). "C NMR 7.9, 22.6, 32.5, ~48 (br), ~52

(br), 66.2, 114.7, 118.7 (q, J = 271), 128.0, 129.6, 131.3, 140.1, 155.2 (q, J = 40), 157.9,

163.5. ""F NMR -63.2. LC/MS 5.65 min, [M+1]" 361.

Example 25
F 7\ r::]” H
F—C T sy o
F 0

((S)-3-Hydroxy-piperidin-1-yl)-[ 5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-

yl]-methanone
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Exampl e 35
N-{(R)-1-115-(4-Methyl-5-trifluoronethyl-isoxazol -3-yl)-thi ophene-2-carbony
| Ppi peri dWO20§91029¢33t hanesul f onam de [ 0268] Asuspensi on ofPCT/US2008/074353

((R) -3-Am no-piperidin- 1 -y1)15-(4-nethyl-5-

trifluoronethyl-isoxazol -3-yl)-thiophen-2-yl1l1-nethanone, hydrochl oride
(Exanple 27, 79 ng, 0.2 mmol) in THF (2 nL) was treated with triethylam ne
(63 RL, 0.45 mmol) foll owed by nethanesul fonyl chloride (19 pt, 0.24 nmol).
The reaction mxture was allowed to stir 48 h, evaporated, and

chromat ogr aphgdsgn Siprégaeddialthébdnie FLPRG a3 theR Ydidert Coffed shiRrQAued as a
colorless foam (61 ng, 70% . 111 NMR (CDC13) 1.68 (m 2 H), 1.88 (m 2 H),

2.02 (m3®oH)LCMS5.68dnin)[M+1]" 8613 H), 2.98 (s, 3 H), 3.46 (m 2 H), 3.57
(m 1 H, 3.84 (m 1H, 405 (d, 3=12.7, 1 H, 545 (d, J =7.5 1H,
7.39 (d, J =4.0, 1 H, 7.43 (d, J =3.5 1 H). 13C NVR 7.9, 23.4, 31.6,
41.9, 47 (br), 52 (br), 49.9, 114.Banl#828 (g, J =271), 128.2, 129.8,

131.8, 139.6, 155.2 (g, 40), 157.9, 5. 19F NMWR -63.1. LC/MB 5.82 nin,

[ Mr1] + 438. Exanpl e 36

N-{(S)-1-15-(4-Methyl-5-trigl uorignethy -isé{éﬂpl- -y1) -t hi ophene
-2-carbonyl] -piperidin3-yFi es m~de “N0269] Prepared in the sane
manner as the Risoner. ColprlessNfoam (o7 nmg, 65% . LC/ M5 5.82 min, [MJT
438.

((S)-3-Amino-piperidin-1-yl)-[ 5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-
yl]-methanone, hydrochloride

[0259] Prepared from 5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and N-Boc-3-(S)-aminopiperdine by the method described in
Example 2 Method B. The reaction mixture was evaporated to a solid, triturated and
filtered with the aid of water, then washed with a 1 N aqueous hydrochloric acid solution
followed by water. The solid was air dried then chromatographed on silica gel with
EtOAc/hexanes (50 then 75%) as eluant to afford intermediate N-Boc protected product
as a colorless solid (87 mg, 76%). The Boc-protected intermediate was dissolved in 1,4-
dioxane (5 mL) and treated with a 4 N solution of hydrogen chloride in 1,4-dioxane and
stirred for 12 hr, after which time the reaction mixture was evaporated to approximately
¥ volume and diluted with ethyl ether (20 mL). The resulting solids were filtered and air
dried to afford product as a colorless solid (70 mg, 71% overall). 'H NMR (D,0) 1.36
(m, 1 H), 1.58 (m, 2 H), 1.90 (s, 3 H), 1.96 (m, 1 H), 3.08 (m, 3 H), 3.21 (m, 1 H), 3.65
(m, 1 H), 4.18 (br d, J = 11.4, 1 H), 7.06 (br d, 1 H), 7.09 (br d, 1 H). '’F NMR -64.6.
LC/MS 4.40 min, [M+1]" 360.

Example 27
o L
Fo—C T s Sy
F -N o) H
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Exanpl e 37 H _

((R) - 2- Met hyl - pi perazi n-hyl)-15-(4-nmethyl -5-trifluoronethyl -i soxazol -3-yl) -
t hi ophen-WO 2009/029¢88t hanone, hydrochl ori de PCT/US2008/074353

[ 0270] Pr epar edf r onb- (4- Met hy1-5-trifl uoronet hyl -i soxazol -3-y1) -

t hi ophene- 2-carboxylic acid and 4- N Boc-2-(R)-nethyl-piperazine by the

nmet hod descri bed in Exanple 2 Method B. The reaction m xture was evaporat ed
to a solid, triturated and filtered with the aid of water, then washed wth
a 1 N aqueous hydrochloric acid solution followed by water. The solid was

air dri egry-9-4hholtber ikl 5840 A BOL 1TV SR b 1BH-PEQEHICT-y BShiBpkHLRI | ess
solid (106}rrg 92‘{0% The ggg[r prot ect ed ?i\terrre ate was %I?Zsolljved ina4N
sol uti on)’lfbfmérwmoogéndm&rh@rndde in 1,4,-di oxane (2 m.) and stirred for 2 hr,

ft whi ch t h t t ted tely 1/4
ol ume and i (0B WP EtHp e et HR RS o uBREhdS i ¢
filteredygnpdvadall Qrg/pgngg{nfl ({WH?T oghict as a colorless solid (85 ng, 86%
overall). 11- N?\/R 7°(d, J7=7.5 3H), 2.02 (s, 3 H, 3.04 (dt, J

= 12.7, 3.1, 1H) 312318(m2H) 3.30- 3.50m(m 2 H), 4.21 (d, J =
14.5, 1 H), 7.23 (s, 2 H. 19F VR;; 64.1,,LC/ VB 4.50 mm [ M ]+ 360.

Exanpl e 38

((R)-3-Dimethylamino-piperidin-1-yl)-[ 5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophen-2-yl]-methanone

[0261] A suspension of ((R)-3-Amino-piperidin-1-yl)-[5-(4-methyl-5-
trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl]-methanone, hydrochloride (Example 26, 40
mg, 0.1 mmol) in dichloromethane (2 mL) was treated with a 37% aqueous formaldehyde
solution (14 pL, 0.5 mmol) followed by sodium triacetoxyborohydride (128 mg, 0.6
mmol) and allowed to stir 24 hr. The reaction was then quenched by pouring onto a
mixture of dichloromethane (5 mL) and a saturated aqueous NaHCO; solution (5 mL).
The organic layer was separated, dried over MgSQy, filtered, and evaporated to afford
product as a colorless oil which solidified on standing (34 mg, 87%). 'H NMR (CDCls)
1.46-1.60 (m, 2 H), 1.83-1.90 (m, 1 H), 2.02-2.12 (m, 1 H), 2.31 (s, 3 H),2.34 (d,J = 1.3,
3 H), 2.80-3.00 (m, 2 H), 4.28 (br s, 1 H), 4.50 (brs, 1 H), 7.31(d, J =4.0, 1 H), 7.43 (d,
J=40,1H). P"CNMR 7.9,24.9, 42.4,~48 (br), 61.5, 115.0, 118.8 (q, ] = 271), 128.0,
129.0, 131.2, 140.4 (q, ] = 41), 158.0, 162.8. '"°F NMR -63.1. LC/MS 4.51 min, [M+1]"
388.



((S)-2-Methyl -pi perazin-1-yl)-[5-(4-nmethyl-5-trifluoronethyl-isarazol-3-yl)
-t hi ophen-2- yll-nethanone, hydrochloride WD 2009/029632PCT/ US2008/ 074353
[ 0271] Pr ey&r2000/2862he sane manner as the R isoner. Col oPlCagss2emsl074858 81 ny,
79% . LC/MS 4.37 min, [M1]+ 360. Exanple 39

((R) - 2- Hydr oxynet hyl - pi perazin-1

-y1l)-[5-(4-nmethyl -5-trifluoronethyl-isoxazol -3-yl1l)- thiophen-2-yl

- met hanone, hydrochl ori de

[ 0272] Prepar edf r onb- (4- Met hyl -5-trifl uoronet hyl -i soxazol -3-y1) -

t hi ophene- 2- carboxylic acid and 4-N- Boc-2-(R)-hydroxynet hyl - pi perazi ne by
the nmethod described in Exanple 2 Method B. The reaction m xture was

evapor at €§)-3-@imesplandno-pipetidinat-el-[ an(d-rah-Srreifluordnretligsoanzbl Stymat er, t hen
washed wi,th a % lia%téi%(r)lus hydrochl oric acid solution foll owed by water. The
sol i d wa&idphendpilsy 8%d intermedi ate N-Boc protected product as a

col orl ess sol 02 0 =D, jat I : j ssol ved
in a4 N sol ut(}?g%]lof %ﬁ%&ﬁth%gﬁﬁgg#ﬁggﬁzﬁ f%es'agg)l?%'sﬁ ld\é(%g ng%’i rred
for 2 hr§3%)}. tL&lyMB. 3hmtin, fd+t1e38&act i on mi xture was evaporated to
approximately 1/4 volunme and diluted with ethyl ether (4 nL). The resulting
solids were filtered and air dried to afford product as a colorless solid
(85 ng, 83%overall). 11-1 NMR (D2@),R,d%0(s, 3 H, 3.26-3.46 (m 3 H),
3.60-3.80 (m 3 H), 4.00-4.04 (m , 4.48 (dd, J =12.7, 5.3, 1 H, 4.60
(obs dd, J =13.2, 3.5, 1 H, 7.46 (d, J =43, 1 H, 7.82 (d, J =4.0, 1
H. 19F NWR -63.5. LC/MS 3.89 min, [M1]+ 37(6ﬁN’H

F%“J\

F O-N O

(3,5-Dimethyl-piperazin-1-yl)-[ 5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-
yl]-methanone

[0263] Prepared from 5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and 2,6-cis-dimethylpiperazine by the method described in
Example 2 Method B reversing the order of addition such that solid acid chloride was
added to a THF solution of triethylamine and piperazine derivative. The reaction mixture
was evaporated to an oil and partitioned between EtOAc (5 mL) and water (5 mL). The
organic fraction was further washed with brine (2 x 5 mL), dried over MgSQ,, filtered,
and evaporated to a colorless solid (79 mg, 85%). 'H NMR (CDCl5) 1.03 (d, J =4.8, 6
H), 1.72-2.20 (m, 1 H), 2.29 (s, 3 H), 2.58 (br, 1 H), 2.78-2.90 (m, 2 H), 4.25 (br, 2 H),
7.24-7.26 (m, 1 H), 7.37-7.39 (m, 1 H). "*C NMR 7.9, 19.4, ~50 (br obsc), 51.3, 114.7,
118.7 (g, J = 271), 128.0, 129.3, 131.2, 140.2, 155.1 (q, J = 40), 157.9, 162.4. '°F NMR
-63.2. LC/MS 4.43 min, [M+1]" 374.

Example 31
: IV 4L
N
F>— I s B
F O—N 0] ~N
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Exanpl e 40

(S) - Hexahydro- pyrrol o[ 1, 2-a] pyrazi n-2-yl - p- (4- net hyl - 5-t 4f | uor onet hyl -i soxa
zol - 3- y1)WOot2a93b@a- 2- yl J- met hanone PCT/US2008/074353
102731Pr epar edf r onb- (4- Met hy1-5-tri fl uoromet hyl -i soxazol - 3-y1) -

t hi ophene- 2-carboxylic acid and 4-am no-3-chl oropyridine by the nethod
described in Exanple 2 Method B reversing the order of addition such that
solid acid chloride was added to a THF solution of triethylam ne and

(S)-1, 4-di azabi cycl o[ 4. 3. 0] nonane. The reaction m xture was evaporated to a
solid, triturated and filtered with the aid of water, then washed wth a
saturated aqueous NaHCO3 sol ution fol | owed by water to afford product as a
yel | ow cil’ o iriflupspmatiy!-igsegol- SNNRINarher sy -cerlmuyhic agd (frchlpred) |
1.70-1.90 ( .1.92-2.20 (m 1 H, 2.10-2.26 (m 2 H), 2.32 (d, J
1.3, 3 y,rgﬁg)."g%’%%”r'”dé, 1H, 3.03-3.11 (m 2 H), 3.20 (obs br s, 1 H, 4.40
(br s, 2 H),[0862P (®rephred 4. Ofrotn H) , 574dethdll-5-driffuctomethll-HbxazbBEyNVR 7. 9,
21.3, 27.5, 30.0, -48 (br), 51.8, 53.5, 62.8, 114.7, 118.7 (g, J = 271),
1280, 1théophenedrarboxylapacid apgst-aming-3-ghlerepyyidinggyy, the method deg@ibefivr -

63.1. LCLMS 4.34 rnM, [ Mt1] + 386. Exanple..41 o .

(4 et hy PEETRE CAYeRe B Y5k i oo RSB it sushofbt I)ic 10 20980 5 1) - i o
phen- 2- yidieatth anoie sd8drd bAaisip@atine M@l pyridine derivative. The reaction mixture
5-(4-thhy1-5-tr|fluoronethyl-|soxazol-§{y1)- t hi ophene- 2- car boxylic acid
aci d (90wagevaporsedniawl splifrindiratiad end friteted nath( the pid)ofiweatert thentweadhed with a

3 et hyl cHPBoR b TR Chre P foRRy byegid difgid Brofffe 3 & coREY Y
N-net hyl wliae(lsazli,%ﬁ,§3é/n{3; 12%M[1§%:@?%nmuo SS’A3 fiyr 4 Bed oL tioon 19f 7.73 (d, J =

di chl or onet hane ) dﬁpps was added and the reaction stirred
at room 4.8npdhaBubdsf DH)2850(s, THe radMB Y-Syt & 1hvds 1 phé (4.t ©2€d), bet ween

510 o 1305 39 1040 4 AHERRI RHTACEBE G B 0 iR (20

-63.1. LC/MS 6.68 min, [M+1]" 388.

Example 32
. m : Cl
N
F O~ =
© N

5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carboxylic acid (4-chloro-
pyridin-3-yl)-amide

[0265] A solution of 3-amino-4-chloropyridine (129 mg, 1.0 mmol) in THF (2
mL) was treated with solid 5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-
carbonyl chloride (148 mg, 0.5 mmol, as prepared in Example 2 Method B) and allowed
to stir for 1 hr. The reaction was then evaporated and the residue chromatographed on
silica gel with EtOAc/hexanes (70%) as eluant to afford product as a colorless solid (31
mg, 16%). '"H NMR (CDCls) 2.39(d,J=1.5,3 H), 7.39(d,J =5.3, 1 H), 7.56 (d, ] =
7.56,4.1,1 H), 7.72 (d,) = 4.1, 1 H), 8.22 (s, 1 H), 8.33 (d,J =4.7, 1 H), 9.61 (s, 1 H).
BCNMR 8.0, 114.8, 118.7 (g, J = 271), 129.0, 129, 7, 132.9, 134.6, 140.5, 143.8, 146.1,
157.7,159.0, "’F NMR -63.1. LC/MS 6.34 min, [M+1]" 388.
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hydrochl oric acid solution (20 nL), then a 5% aqueous sodi um hydroxi de
solution (2 x 20 nL) followed by brine (20 nL). The organic |ayer was dried
over Na2S900,2009/020e2ed, and concentrated in vacuo to aff &Cd/E248l074383 col or ed
oil (66.5 ng). G adient colum chromatography on silica with MeOH Et 0Ac (10
to 50%9 as eluant to afford product as a colorless solid (26 ng, 22%. 111
NVR (CD30D) 2.40 (s, 3 H, 2.42 (d, J =1.4, 3 H, 2.59 (t , J 5.0, 4
H, 3.84 (t , J =50, 4H, 7.52 (d, J =3.8 1H, 7.64 (d, J 3.8, 1
Hy. 19F NWR -64.8. LC/MS 4.48 min, [M1l]+ 360. Exanple 42 (4-Methyl-Uzi]

di azepan-|-y0-15- (4-nethyl -5-trifl uoronet hyl -i soxazol - 3-y1) -t hi ophen- 2-
y1Pmet hanone

[ 0275] Pr epar edf r onb- ( 4- Met hy1- 5- t r Exdmpleddet hyl - i soxazol - 3-y1) -

t hi ophene- 2-carboxylic acid and 1-nethyl-[1, 4] di azepane by the net hod

described in Exanple 41. Yell ow\colo solmdy(49 nmg, 37% . 1H NWVR (CDC13)
1.97-2.05 (m 2 H), 2.36 (dF / N.2Md0.Ms, 3 H, 2.62 (br s, 2
H, 2.74 (br s, 2 H), 3.80 I BHN 7.37 (or s, 1 H, 7.45 (d, J =

3.8, 1 H. 19F N\R -63.1. LU |\/§251N’43 mnO [ Mr1}+374. Exanpl e 43
5-(4-methyl-5-trifluoronethyl-isoxazol -3-yl)-thiophen-2-yl p nethanone

N-{(R)-1-[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carbonyl]-piperidin-
3-yl}-acetamide

[0266] A suspension of  ((R)-3-Amino-piperidin-1-yl)-[5-(4-methyl-5-
trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl]-methanone, hydrochloride (Example 27, 79
mg, 0.2 mmol) in THF (2 mL) was treated with triethylamine (70 pL, 0.5 mmol) followed
by acetyl chloride (22 pL, 0.3 mmol). The reaction mixture was allowed to stir 48 hr,
evaporated and chromatographed on silica gel with EtOAc then MeOH/EtOAc (10%) as
eluant to afford product as a colorless solid (66 mg, 83%). 'H NMR (CDCls) 1.65 (m, 2
H), 1.81 (m, 1 H), 1.95 (s, 3 H), 2.00 (obs m, 1 H), 2.33 (d, J = 1.3, 3 H), 3.30 (m, 2 H),
398 (m, 2 H), 4.10 (brd,J =11.0, 1 H), 6.10 (brd, J = 6.6, 1 H), 7.43 (d, J = 4.0, 1 H),
7.49 (brs, 1 H). “C NMR 7.9, 23.5, 30.1, 46.5, 51.0 (br), 114.8, 118.7 (g, J = 271),
128.3,129.7, 131.7, 140.1, 155.2 (J = 40), 157.9, 163.3, 170.3 "°F NMR -63.1. LC/MS
5.72 min, [M+1]" 402.

Example 34
A0

N-{(S)-1-[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carbonyl]-piperidin-
3-yl}-acetamide
[0267] Prepared in the same manner as the R isomer. Colorless solid (66 mg,

83%). LC/MS 5.60 min, [M+1]" 402.
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[ 0276] Pr epar edf r onb- (4- Met hy1-5-trifl uoronet hyl -i soxazol -3-y1) -

t hi ophene- 2-carboxylic acid and piperidin-4-yl-carbamc acid tert-butyl
ester by WO002hedd@ descri bed in Exanple 41. N Boc i nt er@@disa0es/074352 cr ude
product was chronmat ographed on silica with Et0OAc/ hexanes (25 then 50% as
eluant to afford internediate as a colorless solid (110 ng, 68%:LC/ M5 6.70
mm [ Mtl] + 460. The NBoc internediate (84.8 ng, 0.18 mmol) in EtO0Ac (4 nl)
was treated with a 4 N solution of hydrogen chloride in 1,4-dioxane (2 mL)
and stirred for 22 hr. The resulting precipitate was filtered and washed
with EtOAc (2 x 10 nmL). The solids were then partitioned between a 2.5%
aqueous sodi um hydroxi de solution (40 nL) and dichlronethane (20 nL). The
aqueous phase was further extractebxamplh3@i chl ronethane (2 x 20 nL) and the
conbi ned organics dried over Na2SO4, filtered, and concentrated in vacuo to

afford product as a colorless s I|d ngy % overall). NWVR (CD30D)
1.36-1.50 (m 2 H), 1.98 (df J % A2 434 (s, 3 H, 3.02 (m 1 H),
3.18 (br s, 2 H), 4.40 (Of 2/H)S7 9 (d, ¥ =236, 1H, 7.64 (d, J =

3.8, 1 H. 19F NM\R -64.8. Lty @51 mnO[MF@} =@60. Exanpl e 44

[ 5-(4-Methyl-5-trifluoronethyl-isoxazol -3-yl)- t hi ophen- 2-y1] - phenyl - met hano
ne [0277] Prepared from

4- Met hyl - 3-t hi ophen-2-y1-5-trifluoronethyl-isoxazol e and benzoyl chloride
by the ngt M) 4eIeMIDRI. 5L hiES AR 135 0xEF Sy IRFIRERHEhe VasS, omhawiaphed on
silica gelfv}:j g tOAc%exa%f%g (10%% hsé)r)f 209 y}e;s &e#}ﬁaent tr%?or}é prloduct as
a col or | ¢g§-mehanks@lla®mige 70%) . 11-1 NWR (CDC13) 2.33 (d, J =1.3, 3 H)
7.43- 759( 7.62 7.80-7.83 N

118.7 (q, %égﬁl) o8, @qu_%mg 0%29((&{35 -SrAmigo-Ppgpdg-1 %@65:%,4 ﬁi%“’fyl 145 8,
]Ié)5<g. m? | (eqtrlﬂ‘lloro Qplyl idoxbz3:3 }ﬁqmgphelagf-yh"\@ethz@%né h}ld%d}{ﬁ)n%e%%x%ﬁl’e i7M7§] + 338.
4- 115- ( 4migk 0ty Inrbel) rih FTHIBr(@ maLhwtasi tseutaiz ofith3trigthyldnfihe gbend-, .4amaoly| Pbenzo
nitrile 0278] Prepared from

4- Met hy 1fodlowied dyhas znfgsg onyt @Mrﬁér(éﬂmmﬁ 24 §’63Gi)zoIT 8¢ aprgtian cRZNED &S oy |

hl orid d i.bed .qd
chr ot olrapHeg Bh SR PR E B i ers R B SR RER A B ant 1o
fford pioogas | '35 1 42 (d,
? :orl 3p1r3 H)Hp?&iu@t gﬁb%loﬂéis %%Il(@#)(rﬂéw% é fwmﬁbd}!ym é{)@l,@&?aé%?(d S 3
8.3, 1 H) 88 tmp8 H)d2.03 (m, ¥ 1D, 2.33 4),.J -BCINKR)S2.03 (51154{)93 4151(31,3 Hn387dmyq, J =

271), 2 2. , 7.6, 1 A q,
obstur e e £ UL dDr 305 i oy 27, 30, S ke 107 st g o988 B 4N T og
mn, [ M7k} +4,3633.5,1 H). "CNMR 7.9, 23.4,31.6, 41.9, 47 (br), 52 (br), 49.9, 114.8, 118.7
(q, 1 =271), 128.2, 129.8, 131.8, 139.6, 155.2 (q, 40), 157.9, 163.5. '°’F NMR -63.1.
LC/MS 5.82 min, [M+1]" 438.

Example 36
F 7\ 3
F 7 S N ‘N H
-N e) 0:=S:0

N-{(S)-1-[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carbonyl] -piperidin-
3-yl}-methanesulfonamide
[0269] Prepared in the same manner as the R isomer. Colorless foam (57 mg,

65%). LC/MS 5.82 min, [M+1]" 438.
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Exanpl e 46

( 3- Hydr oxynet hyl - pi peridin-1-y1)-[5-(4-methyl -5-trifl uoronethyl-isorazol - 3-
y1) - t hi opWerP209%/23632et hanone PCT/US2008/074353

[ 0279] Pr epar edf ronb- (5- Tri f | uor onet hyl - 4- net hyl -i soxazol - 3-y1) -

t hi ophene- 2-carboxylic acid and 3-pi perdi nenet hanol by the nethod descri bed
in Exanple 2 Method B reversing the order of addition such that solid acid
chl ori de was added to a THF solution of triethylam ne and pi perdi ne
derivative. The reaction m xture was evaporated to an oil then partitioned
bet ween Et0Ac (5 nL) and water (5 nmL). The organic fraction was further
washed with brine (2 x 5 nm), dried over MJSO4, filtered, and evaporated to
an oil. The crude product was thenExdmped?o raphed on silica gel with

Et OAct hexanes (75% as el uant to (190 ny, 75 All NVR (CDC13) 1.28-1.35

(m 1 H), 1.44-1.56 (n1 1 H) (m 2.28 (d, J = 0.9, 3 H),
2.99 (dd, J = 13.2, Hﬁ 3, 3 . 41-3.52 (m 2 1-1), 4 10
(br s, 1 H, 421 (d J = & = 4.0, 1 H, 7.37 (d, J =

4.0, 1 1-1). '3C NMR 7.8, 24F9 Qi"z 39. @ -49 (br) 64.5, 114.8, 118.7
(g, J = 271), 128.1, 129.3, 131.2, 140.3, 155.0 (q, .1 = 40), 157.9, 162.09.
19F NMR -63.2. LC/MS 5.91 nin, [M1]* 375. Exanple 47

+1o- (- MoRDYhrantity %ézrg% By Ey DR Qhiitor kit DlsBRABN3 S1MApEA-BDO! | n- 4-Y

5- (5- TTlfWummMthhy@dﬁwhhvhyl-|soxazol 3- yl) thiophene 2- carboxylic acid
and nor pholine by the nmethod described in ng thod B reversing the

order of addi W@KJ sucFenaresk soffPl aci @- éH‘YIEﬁ‘V]d trv/@s,or@aa@ul wsexazolrgls ol ut i on
of trietfyy ddp%@}'lé‘? éﬂﬁcpeefc?d g dder N"@&{f fR):T egay\fmﬁﬁ)‘éhfzﬁ{e% b dttllcr')e; Cmi¥A3d

evaporated'to a so triturated and mater, t hen

washed vmidsbntaedlml\lEaﬂﬁpleuzs Mutilsdo8h| Thé Geatibal nsiatudé wals dvapérawdoby sslad,er. The
solid was_ air dried to afford roduct as a colorless solid (66 '9596. 1H
NVR ( CDcpgl)ralz:d 3nd (iltereg with thg aizofyyater; thep washedywithya 1gN pqygous hydrpc nc J =

£ S i § bk, TN A gt

-63. 2. Lﬁbf@teﬁ 33dudt s a] ddtdr]esS4dlid (106 mg, 92%). The Boc-protected intermediate
was dissolved in a 4 N solution of hydrogen chloride in 1,4,-dioxane (2 mL) and stirred
for 2 hr, after which time the reaction mixture was evaporated to approximately %
volume and diluted with ethyl ether (4 mL). The resulting solids were filtered and air
dried to afford product as a colorless solid (85 mg, 86% overall). 'H NMR (D,0) 1.27
(d,J =7.5,3 H), 2.02 (s, 3 H), 3.04 (dt, J = 12.7, 3.1, 1 H), 3.12-3.18 (m, 2 H), 3.30-
3.50m (m, 2 H), 4.21 (d, ] = 14.5, 1 H), 7.23 (s, 2 H). ""FNMR -64.1. LC/MS 4.50 min,
[M+1]" 360.

((S)-2-Methyl-piperazin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-
yl]-methanone, hydrochloride
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Exanpl e 48 .
1-115-(4-Methyl-5-trifluoronethyl-isoxazol -3-y1)-thi ophene-2-carbonyli -pi pe
ridi ne- 4-WOR0HUBR6R2r i | e PCT/US2008/074353

[ 0281] Pr epar edf ronb- (5-Tri fl uor omet hy1l- 4- met hyl - i soxazol - 3-y1) -

t hi ophene- 2-carboxylic acid and 4-cyanopi perdi ne by the nethod described in
Exanple 2 Method B reversing the order of addition such that solid acid

chl ori de was added to a THF solution of triethylam ne and pi perdi ne
derivative. The reaction m xture was evaporated to a solid, triturated and
filtered wit h[ath ai br&fardPinGhe sdrhiemar@s e the/R Gidonser 1 ANIARYEIR (Y digchl oric
acid solution followed by water. The solid was air dried then

chr onat oVWiphd /M 43 Emont(Mdl]udeD-of silica gel with Et0Ac as eluant to
afford product as a colorless solid (91 ng, 61%9. 1H NWVR (CDC13) 1.91-2.06
(m 4H, 2.37 (d, J =1.3, 3 H, 2.97-3.03 (m 1 H, 3.71-3.79 (m 2 H),
3.90-3.98 (m 2 H), 7.34 (d, J = 4EQam}¥e|3|))1 7.47 (d, J =4.0, 1 fl). i3C

NVR 7.9, 26.5, 28.9, 43.6, 114.8, . g, J = 271), 120.8, 128.1, 129.5,
131.7, 139.4, 155.2 (g, J =40), 157.8, 162. ?./\NQ'F NVR -63.2. LC/MS 6.18
mn, [Mrl | F 370. Exanple 49 J o\

1-115-(4-Methyl-5-trifluor wﬁ—m%\fl) -t hi ophene- 2- car bonyl Ppi per
i di ne-3- carboxylic acid amp@|e O-N O :\O‘H

((R)-2-Hydroxymethyl-piperazin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophen-2-yl]-methanone, hydrochloride

[0272] Prepared from 5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and 4-N-Boc-2-(R)-hydroxymethyl-piperazine by the method
described in Example 2 Method B. The reaction mixture was evaporated to a solid,
triturated and filtered with the aid of water, then washed with a 1 N aqueous hydrochloric
acid solution followed by water. The solid was air dried afford intermediate N-Boc
protected product as a colorless solid (102 mg, 86%). The Boc-protected intermediate
was dissolved in a 4 N solution of hydrogen chloride in 1,4,-dioxane (2 mL) and stirred
for 2 hr, after which time the reaction mixture was evaporated to approximately '
volume and diluted with ethyl ether (4 mL). The resulting solids were filtered and air
dried to afford product as a colorless solid (85 mg, 83% overall). 'H NMR (D,0) 2.17
(s, 3 H), 3.26-3.46 (m, 3 H), 3.60-3.80 (m, 3 H), 4.00-4.04 (m, 1 H), 4.48 (dd, J = 12.7,
5.3, 1 H), 4.60 (obs dd, J =13.2,3.5,1 H), 7.46 (d, J = 4.3, 1 H), 7.82 (d, J = 4.0, 1 H).
FNMR -63.5. LC/MS 3.89 min, [M+1]" 376.

Example 40
N
; D
Fo— T s ;
-N O
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[ 0282] Prepar edf r onb- (5-Tri f | uor omet hy1- 4- met hyl - i soxazol - 3-y1) -

t hi ophene- 2- carboxylic acid and 3-pi peridi necarboxamni de by the met hod
descri bedWOrR0@®RAE2e 2 Met hod B reversing the order of ®RGATuES2e08/034855 t hat
solid acid chloride was added to a THE solution of triethylam ne and

pi perdi ne derivative. The reaction m xture was evaporated to a solid,
triturated and filtered with the aid of water, then washed with a 1 N
aqueous hydrochloric acid solution followed by water. The solid was air
dried to afford product as a colorless solid (120 ng, 97%. IH NWR

( DVMBO- d6)s) He3bmbrd-3ykBlo/ L 2301 byrazih-RHE fs- Gomb iy -2t uorgm&% llts&éﬁzz&l%ﬁ H) ,
235(da5_ ﬂdAgy ¢ G{Bf 5}@%} rw Ipilid yl(;;
7.37 (s, tthM?HZWGime(}@noae- 4.0, 1 H, 7.67 (d, J 4 0, 1 H) 19F NVR

-62.2. LO M Me1] t 88 Ex I 0 : .

(5o (a bty - B2 11 BBtk by ogbxaz3%@%%yl-m%wawe*@waxi@l-ﬁﬁppho| i n-4
- Y1 pi per ipighede- 23651)00532'5&%9%d hﬁﬂf&cﬁlcﬁ)l'bhﬂﬁmdme by the method described in

[ 0283] Pr epar edf r onb Trifluoromethyl-4-nmefhyl-isoxazol -3-yl)-

t hi ophenExaﬁn}daerMcwqch acvalsing thedordepef addineB sydh- thetr phid| aond chloride was

di - hydrochl r|de t he. met hod descri be d Bre rsmg
he or detadst et B oo ifthok REMLETIY e (L SRRV St 4 bt
sol uti Onre%tl&nrx'n%ﬁ!%'\@&' && @ﬂﬁ@d&b%e§oqllgnﬁqtgﬁiédvﬁfd' ffered WiRAdL b8 atér,

equi val ents of triethyl a ne was use The reaction m xture was evapor at ed
t o an oi then twdshed atithda aanrdted hgueeds WaHCOheolaiich (ﬁ(ﬁllommdeby walerntovaftdrd a

sat ur at ed ueous The r.esi dual s. then dissolved in
t0AG ( PIRONEL B w%orw@@@.mgem SHNRR, Boaehs ud e D, The
crude oi| I n e 1 nd; kr h a4N
sol ution omsgotd@g%elﬂ gaaoér/?ggh lﬁie} ﬂ)’% gln%}%)oz g%éé?pl %giéeeﬁ ?%%O,\(c{r as a

col or| ess 1sH), |3d)3 Ihe(ﬁlolleJ) 229 (bbd brey, ecH)M4t4® (lbhe alH]) Gf29c{d,el Aylo,atier and

air dried to afford prod|13|ct as a caolorless_solid m% /g LG/ M5 4. 66
min, [ M 14114 136:5, biihpi e YR 7.9,21.3, 275,300, ~48 r) 51 535 3.8, 114.7,

118.7 (g, J =271), 128.0, 129.3, 131.2, 140.2, 155.2 (q, J = 40), 157.9, 162.9. '’F NMR -
63.1. LC/MS 4.34 min, [M+1]" 386.

1H,

Example 41

Y
LUP NG

]
O-N O

n

(4-Methyl-piperazin-1-yl)-[ 5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl] -
methanone

[0274] A suspension of  5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid acid (90 mg, 0.33 mmol) in dichloromethane (2 mL) was
treated with 4-dimethylaminopyridine (100 mg, 0.82 mmol), 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride (157 mg, 0.82 mmol), and N-methylpiperazine (0.1
mL, 0.90 mmol). A further portion of dichloromethane (2 mL) and DMF (5 drops) was
added and the reaction stirred at room temperature for 20 hr. The reaction mixture was
partitioned between dichloromethane (20 mL) and a 1 N aqueous hydrochloric acid

solution (20 mL). The organic layer was further washed with a a 1 N aqueous
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[ 3- (4- Met hyl - pi perazi n-hyl)-piperidin-1-y11115-(4-met hyl -5-trifl uoronethyl -
i soxazol-3- yO-thiophen-2-yl -nmethanone, hydrochl oride

[ 0284] Pr ey&r2008/G2868- ( 5- Tri f | uor omet hy1- 4- met hyl - i soxazolPCIAIBELY08/074353

t hi ophene- 2- carboxylic acid and 1- Met hyl-4-piperidin-3-yl-piperazine,
tii-hydrochloride by the nmethod described in Exanple 2 Method B reversing
the order of addition such that solid acid chloride was added to a THF
solution of triethylam ne and pi perdi ne derivative. An additional 3
equi val ents of triethylam ne was used. The reaction m xture was evapor at ed
to an oi llcxjydrédHléﬂH adi@dolatien (20 hit!) ethedMat 3% taffeots Go@bmRfd@sxidé BaGtim thxa

saturated aqueous NaHCO3 sol ution. The residual oil was then dissolved in
Et 0Ac ( 22GmmL) faHpwed by érinkf3DmL)f iThe ergadic layer wasadardaoesd NaoSQn fdidred, The

d il th I, | ' i ethyl et ; d ted with 4 N
Sol ut 1 o SR EHEh T Rra e T ae SytFed of BFaaner G GulED s a
col 01 | <58 8hifraphyeniHeh dyMSICOH /26101 B0t Bkl oo Bl guber and

air dried to afford product as a colorless solid (47 ny, . LGOI M5 4.62
min, [ Mrddlerlesd3olidE2fmpige22%). 'H NMR (CD;OD) 2.40 (s, 3 H), 2.42 (d , J = 1.4, 3 H),

(3-Di et m nopet -piperidin-|-yl1)-115-(4- yl-5-trifluqr hyl - i sox
azol - 3- yg}éb ol Jg—p ngﬁ)yg'lggﬁhJﬂéﬁ&né%h]ﬁ%@h?cﬁﬁ%@ llibgaéa“l(lﬂ’ @6&-@@)'01‘

(13- Hydr oRyavRY.ba BI RETMY Nad mid ) fP-104385t hy! - 5-
trifluoromethyl-isoxazol-3-y1)-thi ophen-2-yl knet hanone (Exanple 46, 170 ng,
0.454 mmol ) and triethylam ne (111 piL, 0.795 nmmol) in C1-12Cl12 (4 nlL) at
-10to -5 C, was treated with nethEnes%Ifgnyl chloride (53 p.L, 0.681 muol)
and allowed to stir for 1 hr. The m xture was then quenched with
CH2C12 (4 nmL) and water (4 nlL), and the organic portion further washed with
a 1 N aqueous hydrochloric acid solutign (4 x 3;nL) foll owed by a saturated
aqueous NaHCO3 sol ution (Zf%' ring (B ). The organic |ayer was
then dried over MgSO4, fil nd 8vapbrated to the Methanesul fonic acid
145- (4-nmet hyl-5-trifl uorone hyICY oxazolJ%-yl)-thiophene-2-carbony|kpiperid
in-3- ylnmethyl ester internediate as an oil (180 ng, 88% . A solution of
the internediate sulfonate (60 ng, 0.1326 mmol) in acetonitrile (2 nL) was
treated w 3 | Ul a0y I, etk ] (; 14,1 ;i _Jmol ) and
heat ed aetJ‘yl %Eth lﬁzjhwguség%l?'gélj{l) u[gg( 419%?#}21%%3 %ﬂgylr%%?ﬁgojﬁy l\)/\g}gg‘%%énm
evapor at @f@i-nemithrtohe resulting oil triturated with water (3 x 2 nL) then

di ssolved in EtOAc (2 nL),, dried over SA %Iéﬁred, ;p . evap raﬁed. The
crude oil profdde] wadTensEd di séMved P ﬁﬂ@@ﬁb -t apmeyhispxaget 3 tisat ed
with a 4 i : ogen fi i; i Lpi:tate

pr oduct tgg) pggll(l:éci? c?r 852113;%{)?&?&91%1_%25@;%{”[gﬂﬁé‘zehaAet Te)?(atgé\?{nﬂ ?ﬁéfﬁg&gﬁg@#

di et hyl Btdueple dndYallow doloesl sobidd#9 arg) 3pvedpdENMR (@DED) or.9B89H59al, i20H),30 ny,
529 . | H_NVR (CDC13) 1,12-1.29 ( 1 H, L44-1.58 (m. 1 h%i 1.67-1.79 (m
> 1. 18801900 (h SIRPAOGOEID. R hrs sl HTbrea.? 1280 6153 20) 2. 70

17 S s DBt S ISR g 0
114.7, 118.8 (g, J = 271), 128.0, 129.1, 131.0, 140.8, 155.1 (g, J = 40),

158.0, 162.8. 19F NWR -63.1. LC/ M5 4.52 mn, [M1l]+ 402. Exanple 53
Example 43

H
- oy
FMN
F O-N O

(4-Amino-piperidin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl] -

methanone
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[ 5-(4-Methyl-5-trifluoronethyl-isoxazol -3-yl)-thiophen-2-y1]-(3-norpholin-4
-yl et hyl pi peri din-1-yl)-nmet hanone 102861Prepared from Met hanesul fonic acid
115- ( 4- meW20098920632f | uor onret hyl - PCT/US2008/074353

| soxazol - 3-y1) -t hi ophene- 2- car bonyl kpi peri di n-3-yl met hyl (60 ng, 0.1326
mol ) and norpholine (46 pi, 0.530 nmmol) by the method described in Exanpl e
52. The reaction m xture was heated at 65 C for 10 days and isolated as the
free-base oil (51 ng, 86% . 1H NWR (CDC13) 1.12-1.29 (m 1 H), 1.44-1.58
(m 1H, 1.68-12.90 (m 3 H, 2.12-2.16 (m 2 H), 2.20-2.32 (m 5 H),

2.34-2.42 (M [0276) ., Prdfarddr S frodn H), 5340ethbI- SRmﬂdormnétllyﬁlsoiazld)—B-ﬁ)—57 (s,
4 H, 4.18 (br s, 1 H), 4.32 (br s, 1 H, 7.29 (d, J = 4.0, 1 H), 7.37 (d,
J = 3.5, thiophpne- Z@FbelWilC @sid1 and @ipgsidin- 62/11¢ﬂrham[qvw}i+tem4wtylmawplby Ha

13 (4 Vel PR T e LR NPhReTh kRl L AR AT oAl 11 oo

Met haneséﬂrf)ﬁhalo@ra@ﬁé(ﬂ oalq45m(:él Wit IBtdaRHekhifds U@BOMRH N3109%) as eluant to afford
intermediate as a colorless solid (110 mg, 68%):LC/MS 6.70 min, [M+1]" 460. The N-
Boc intermediate (84.8 mg, 0.18 mmol) in EtOAc (4 mL) was treated with a 4 N solution
of hydrogen chloride in 1,4-dioxane (2 mL) and stirred for 22 hr. The resulting
precipitate was filtered and washed with EtOAc (2 x 10 mL). The solids were then
partitioned between a 2.5% aqueous sodium hydroxide solution (40 mL) and
dichlromethane (20 mL). The aqueous phase was further extracted with dichlromethane
(2 x 20 mL) and the combined organics dried over Na,SQO,, filtered, and concentrated in
vacuo to afford product as a colorless solid (56 mg, 57% overall). '"H NMR (CD;0D)
1.36-1.50 (m, 2 H), 1.98 (d, ] = 11.8, 2 H), 2.43 (s, 3 H), 3.02 (m, 1 H), 3.18 (br s, 2 H),
440 (brs, 2 H), 7.49 (d, ] = 3.6, 1 H), 7.64 (d, ] = 3.8, 1 H). '°F NMR -64.8. LC/MS
4.51 min, [M+1]" 360.

Example 44

[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl] -phenyl-methanone

[0277] Prepared from 4-Methyl-3-thiophen-2-yl-5-trifluoromethyl-isoxazole
and benzoyl chloride by the method described in Example 3. Crude product was
chromatographed on silica gel with EtOAc/hexanes (10 then 20%) as eluant to afford
product as a colorless solid (118 mg, 70%). 'H NMR (CDCl;) 2.33(d,J=1.3,3 H), 7.43-
7.59 (m, 4 H), 7.62 (d, ] = 4.0, 1 H), 7.80-7.83 (m, 2 H). *C NMR 7.9, 118.7 (q, ] =
271), 128.8, 128.9, 129.4, 133.0, 134.8, 136.3, 137.7, 145.8, 155.5 (q, J = 40), 157.9,
188.0. '"FNMR -63.1. LC/MS 7.29 min, [M+1]" 338.
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i soxazol - 3-y1) -t hi ophene- 2- car bonyl kpi peri di n-3-yl nmethyl (60 ng, 0.1326
nmol ) and NMet hyl pi perazi ne (58 pia, 0.530 mmol) by the nmethod described in
Exanpl e 5%0 299902p@act i on m xture was heated at 65 C f or PCO/WHAY08/0243d3
isolated as the free-base oil (44 ng, 73%. 11-1 NMR (CDC13) 1.14-1.30 (m
1 H, 1.42-1.58 (m 1 H), 1.66-1.90 (m 3 H), 2.10-2.45 (m 16 H),
2.34-2.42 (m 2 H), 2.76 (br s, 1 H, 3.02 (br t, J =10.5, 1 H), 4.18 (hr
s, 1 H, 428 (br s, 1 H, 7.31 (br d, J =235 1H, 7.38(d, J=4.0,1
H. 19F NW\R - 63.1. LM 4.64 mn, [MI]+ 457. Exanple 55
2-Di met hyl am no- N-{ (9- 1- [ 5- (4- met hygangplb ubf | uor omet hyl - i soxazol - 3-y1) -t hi op
hene- 2- carbonyl ppi peri di n-3-yl | acetam de
[ 0288] Asol uti onof ((S)-3- Am no- pi peridin-1-y N 4- net hyl- 5-

t hanone, hydrochl ori de

trifluoronethyl-isoxazol -3-yl)-tlhi op
WE'E ' S treated with
[

(Exanple 26, 79 ng, 0.20

di nmet hyl am noacetyl chlori E r chldri (40 ng, 0.24 mmol) foll owed by
triethylamne (62 1.1L, 0.44 ). The r%sultlng m xture was stirred for
16 hr, evaporated to an oil, and dissolved in water (3 nL). The sol ution
was then basified with a saturated aqueous K2CCG3 sol ution and the

preci pi tayeds MAMGL bl R MRS Y -Eio h@rz, Bensbriffle to afford
pr oduct ag g4co | orl eglzhsol i d}g” 7‘?/0 m ca %,:%Cfg) i 6% 1.72 (m 2

H, 1.78-1.8402%8] 1 IH)'qpanadQﬁO’m O%Memhlylﬁ ﬂh)qphén 25}'1(53tpﬂ@0H)r}et12yl-3®x@mIeJ =

1 3 3 24- 3. 40 4.12 (b
> s cipnpheizoft efloride g naethocdestribg ingipofs . Ghille pragley vigy % 27

(br S, %lﬁamat%gl%w orf - sﬂlca 15v1th’39t(§Ac/ﬂ§xa§1es 00 then- ﬁ)]’/o)(g’sr ):1uar§3tozaffo¥a-4 8,

118.8 (q. B3 5, 131.6, 140.2, 155 40), 157.9,

163. 1, 1tOduoct aﬂ.@EONMQSS-S(ﬁH(l?)OtI@W)l '"HINMR (Qm@&]}M%J:Ekénﬁ)H) 562
N-{(S) 115-(4 ifluoro soxazol ophen gar bonyl P
pi peri di Sjyﬁg/% ﬂi#p% ‘{ X@ilgs g%ri(‘ﬁje] g% }8 ¥&3 (éhjl 9@ %)' ]8
[ 0289] AsQhiit i8@1Af146Sh18:3AT189-@ P bdiN-1hg¥lh481( 429781 M 75353, 1376,

141.1, 144.6, ~155 (q, obscured due to baseline noise), 157.7, 186.4. "F NMR -63.1.

LC/MS 7.08 min, [M+1]" 363.

Example 46
F 7\ Q\‘
F 7T s
_ 0O O. H

(3-Hydroxymethyl-piperidin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-
2-yl]-methanone

[0279] Prepared from 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and 3-piperdinemethanol by the method described in
Example 2 Method B reversing the order of addition such that solid acid chloride was
added to a THF solution of triethylamine and piperdine derivative. The reaction mixture
was evaporated to an oil then partitioned between EtOAc (5 mL) and water (5 mL). The
organic fraction was further washed with brine (2 x 5 mL), dried over MgSQq, filtered,

and evaporated to an oil. The crude product was then chromatographed on silica gel with
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trifluoronethyl-isoxazol-3-yl)-thiophen-2-y1l pnethanone, hydrochl oride
(Exanple 26, 79 ng, 0.20 nmol) and triethylamne (69 pt, 0.42 mml) in THE
(3 nL) wawot2esar28e2wi t h chl oroacetyl chloride (18 4, 0. 22TAis008/0768638 r r ed
for 1 hr and evaporated to a solid. The solid was triturated and filtered
with the aid of water, then air dried to provide the 2- Chloro-N
{(S)-145-(4-nmet hyl-5-trifluoronethyl-isoxazol -3-y1)-thi ophene-2-carbonyl] -
pi peridin-3-yll -acetam de internediate as a colorless solid (75 ng, 86%.
LC M5 6.13 min, [M1l]+ 436. The chloroacetyl internmediate (35 ng, 0.08
Mol ) WaBtOA SBaned(7i5m) a3Ciaaid (idoang375%) GoNMRNIODEC 1N y8E R8s (K2 0B,
treated with norpholine &114 oL, | ), and stirred for 3 days. The
reacti onH)n1>(‘HJIfé6\£ﬁlsltPHe 6§v1a§370@@;t3eﬂ)aﬁq%8 fd: dat @8, WH.2-9%dsk T £d13 (9\/7 de an

o I whi ¢ 3 I OAc (4
I d:’I{Fj‘ %Sw) ¥4Ft er e(én tzn#\éi\q I%a(tp’)lgsf ateﬁ“?oT)(g’fﬁlcjggprgﬁ)g’ucébgs an (()I I
84 m_% ﬁf%o 1%11&)7@@2%%1)3)1 H. 62c kMR 7(2m2439 .lzIn i9 8&41) (Bﬂ &zms h4d, 2.29

3 63- 3. 6718 h{a.4 +§71)312821,3293, (1i3ri 221 3, 1§59)8(11416840() 5719 M?9 QEFBEMIIM s, 1

, 7.41 F_.N 3 LC/ VB 4. 68 mn, [Ml]+ 487. Exarrple57

(4 Af et é% %/E%Sf g%?ﬁm ’\@ﬁﬁ 3%% 'S)-1-P-(4-net hyI -5-trYluoronet hyl -i soxazol
-3-y1l)- thiophene-2-carbonyl|-piperidin-3-yl)-acetam de 1029012- Chl oro- N-
{(S)-145-(4-nmethyl-5-trifluoromethyl-isox azol -3-yl)-
t hi ophene- 2- car bonyl kpi peri di n- 3- yExample#dni de (35 ng, 0.08 mmol, as
prepared in Exanple 56) was dissolved in acetonitrile (3 nL) containing
anhydrous K2CO3, treated with N ngthyl pi era\'ziA (18 1.th, 0.16 muol), and
stirred for 3 days. The reactkon xt yfée\wasythen evaporated and treated
with water to provide a ho usi’'so gn whi ch was extracted with EtO0Ac
(2 x 4 n), dried over MySO4,Ffil@d¥ed, an® evaporated to afford product as
an foam (34 ng, 85%. 1H NWR (CDC13) 1.60-1.76 (m 3 H), 1.88- 1.98 (m 1
H), 2.22/5%&:-Mathp-)- trzﬂ@}o(nd;hyl}isaxcizoB,?-yE—tthh@I 3 2mbephotin-48yllyeth@nod (s,

my 3. "ok RRROL 53 Prvaied vs. 085" @ﬁ%ﬂﬁﬁrp%s%@vl @ﬁ%ﬁﬁsgxg—'@ﬁg-ﬂ) e

thiophene-2-carboxylic acid and morpholine by the method described in Example 2
Method B reversing the order of addition such that solid acid chloride was added to a
THF solution of triethylamine and piperdine derivative. The reaction mixture was
evaporated to a solid, triturated and filtered with the aid of water, then washed witha 1 N
aqueous hydrochloric acid solution followed by water. The solid was air dried to afford
product as a colorless solid (66 mg, 95%). 'H NMR (CDCls) 2.34 (d,J = 1.3, 3 H), 3.71-
3.77 (m, 8 H), 7.32 (d, ] = 4.0, 1 H), 7.43 (d, ] = 4.0, 1 H). '>C NMR 7.9, ~48 (br), 67.0,
114.7, 118.7 (g, J = 271), 128.0, 129.5, 131.7, 139.5, 157.9, 162.8. '’F NMR -63.2.
LC/MS 5.93 min, [M+1]" 347.

Example 48
//N
. A
F>— I s
F -N o)
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(3-Hydroxy-azetidin-I-yl)-15-(4-nmethyl-5-trifluoronethyl-isoxazol-3-yl)-thi

aphen- 2- ylJnet hanone

1029: 11Prepa0edf2p@2b- (5- Tri f | uor onet hyl- 4- net hyl - i soxaz ®CT3rSQA0B/074353

t hi ophene- 2-carboxylic acid and 3-hydroxyazeti di ne hydrochl oride by the

met hod described in Exanple 41. Colorless solid (78 ng, 73% . 1H NWR

(DVMBO-d6) 2.38 (s, 3H), 3.77 - 3.90 (m | H, 4.19 -4.38 (m 2H), 4.52 -

4.63 (m 1H), 4.65- 4.78 (m | H, 5.88 (d, J =5.9, 1H, 7.62 (d, J = 4.0,

1H) 7.73 (d, J =4.0, 1H). "3C NWR 7.4, 58.9, 60.6, 62.5, 116.0 (g, J =
118. priu- 131k luorodetil-isoxz03-3- AR Mibpheh&O- c?arb &dind-4= 40) ,

157 9, 166jg{( /IT;V I\/é)q 62. 3. @LC/MS 5. Afjlz)an’mg}j M+1] O’L%g%arrpne

5-(4- Af ettdanm&ulerl f I uar onet hyl -i soxazol - 3- y1) th| ophene 2-car boxyl ic acid

1- net hyl pi peridin-4-yl ester

02521 Pr opar cliEbDre. FEFRE | uofBRet hy T CrTHELRPMS g amghyisptazol-3-yD:

t hi opheng;pnefs @Qﬁbkﬁl@&ﬁcﬂa@ﬂ-c}ﬁﬂﬁﬁfﬂeﬁm@b ﬁfe'lﬂétﬂc}(ﬂd&knpéﬁ 191@&?%1@@‘1

described in Exanple 41. Colorless solid ( 759 . ) 1.85 -

1. 98 ( mMzetipd B ré8rsidg tie ¢nder Qf—l)lddlﬁorBSUC(hst,haBWh,d @Jd@h](obde qvasJaddest(Ba 3H),

2.40 - 2, m.. 2 2.73 - .2.86,(m 5.02 - 5.14 (m 1 7.69 (d, J
4.0, 1H)T1§“? ( tt‘{!ﬂ’f tﬂet@a’@m“i %@éﬁ%@"?v@”“sﬁl‘ E?%Cté’“ Xty B‘Pf( 71.9

(br), 11&a§0&%)t0 ajsgﬁd ‘?tnﬁlﬂatecﬂ and gﬁ@rled v&;kt%QhZ aldjo")ﬁx'&er #3h v@rshédg\thﬁa 1599. 4,
162. 3. 19F NMR -64 . Exanpl e

aqueous hydrochlorlc ac1d solutlon followed by water The solid was air dned then

chromatographed on a short column of silica gel with EtOAc as eluant to afford product
as a colorless solid (91 mg, 61%). 'H NMR (CDCl3) 1.91-2.06 (m, 4 H), 2.37 (d, ] = 1.3,
3 H), 2.97-3.03 (m, 1 H), 3.71-3.79 (m, 2 H), 3.90-3.98 (m, 2 H), 7.34 (d, ] = 4.0, 1 H),
7.47 (d, ] = 4.0, 1 H). "C NMR 7.9, 26.5, 28.9, 43.6, 114.8, 118.7 (g, J = 271), 120.8,
128.1, 129.5, 131.7, 139.4, 155.2 (g, ] = 40), 157.8, 162.9. ""F NMR -63.2. LC/MS 6.18
min, [M+1]" 370.

Example 49
O\[('ﬁ
F /\ N N.
F 77 S H
O-N O O

1-[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carbonyl] -piperidine-3-
carboxylic acid amide

[0282] Prepared from 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and 3-piperidinecarboxamide by the method described in
Example 2 Method B reversing the order of addition such that solid acid chloride was
added to a THF solution of triethylamine and piperdine derivative. The reaction mixture
was evaporated to a solid, triturated and filtered with the aid of water, then washed with a
1 N aqueous hydrochloric acid solution followed by water. The solid was air dried to
afford product as a colorless solid (120 mg, 97%). 'H NMR (DMSO-d6) 1.36-1.49 (m, 1
H), 1.55-1.75 (m, 2 H), 1.89-1.93 (m, 1 H), 2.35 (d, ] = 1.8, 3 H), 3.03 (br s, 2 H), 4.10
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5- (4- Met hyl-5-trifluoronethyl-isoxazol -3-yl)-thiophene-2-carboxylic acid
prop-2- ynylam de [0293] Preparedfronb-(5-Trifl uoronmethyl-4-nethyl-i

soxazol - 3WPRPeI/@2hé3dphene- 2- car boxyl i ¢ aci d and propr agyPamituseodsyp7435@ net hod
described in Exanple 2 Method B. Pale yellow solid (122 ng, 97% . 1H NWR
(DVMBO-d6) 2.41 (d, J 1.3, 3H, 3.25 (t, J = 2.6, 1H), 4.13 (dd, J = 5.7,
2.6, 2H), 7.79 (d, J 4.0, 1H), 7.97 (d, J = 4.0, 1H), 9.29 (t, J = 5.7,
1H). 19F NWR -62.30. LG/ M5 6.07 min, [Mr ]+ 315 Exanpl e 61

5- (4- Met hyl - 5-tr (uoronet hyl -i soxazol - 3-y1) -t hi ophene-2-carboxylic acid

net hyl - pbep; 2H)yayd (Mg 7.37 (s, 1 H), 7.51 (d, ] = 4.0, 1 H), 7.67 (d, J = 4.0, 1 H). "F

[ 0294] Prepar edf ronb- (5-Tri fl uoromet hyl- 4-nmet hyl -i soxazol - 3-y1) -

t hi ophen@E@ ch?- BoWM@ 24 mim AN ?'ét hyl propragyl ani ne by the nethod
described in Exanple 2 nmethod B. Colorless solid (128 ng, 98% . 1H NWR
(CbC13) 2.37 (d, J =1.8, 3H, 3.28 (br s, 3H), 4.34 (br s, 2H), 7.48 (d, J
= 3.5, 1H), 7.51 (br d, 1H). 19F NMRmpl63013. LG/ M5 6.36 min, [M1]+ 329.

Exanpl e 62
F I\ Q
F%—g\///[;\(( N\\/jo
F  O-N O

[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl]-(3-morpholin-4-yl-

piperidin-1-yl)-methanone, hydrochloride

[0283] Prepared from 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and 4-piperidin-3-yl-morpholine, di-hydrochloride by the
method described in Example 2 Method B reversing the order of addition such that solid
acid chloride was added to a THF solution of triethylamine and piperdine derivative. An
additional 2 equivalents of triethylamine was used. The reaction mixture was evaporated
to an oil, triturated and filtered with the aid of water, then with a saturated aqueous
NaHCOs solution. The residual oil was then dissolved in EtOAc (2 mL), dried over
MgSOsy, filtered, and evaporated to an oil. The crude oil was then dissolved in diethyl
ether (1 mL) and treated with a 4 N solution of hydrogen chloride in 1,4,-dioxane to
precipitate product as a colorless solid. The solid was filtered with the aid of diethyl ether

and air dried to afford product as a colorless solid (61 mg, 65%). LC/MS 4.66 min,

[M+1]" 430.
Example 51
F Q
Fo— ] /s\ N~
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(3- Met hyl am nonet hyl -pi peridin-1-y1)-[5-(4-nmethyl-5-trifluoronethyl-isoxazo
| - 3-y0- thiophen-2-yl pnmet hanone, hydrochl ori de

10295] Pr efy@r2eef2eq38- ( 5- Tri f | uor omet hy1- 4- met hyl - i soxazolPC3AIF2008/074353

t hi ophene- 2-carboxylic acid and 3-(tert-butoxycarbonyl am no) pi perdi ne (CAS
[172603- 05-3], CHN Technol ogi es, Wburn MA, USA) by the nethod descri bed
in Exanple 2 nethod B. The internedi ate Boc-protected adduct was

chromat ographed on silica gel with EtOAc to afford product as a col orl ess
solid (54 ng, 44% . LC/ M5 7.26 mm |[Mt1]+ 488. The Boc- protected

i nt er medisaeriRsi- ﬁ}yé;%z@zln\/ﬁﬂl)lﬂ})elm‘ﬂn 9'2@%}15’1%1 ndehyl-} - tﬁﬂﬁo%%ﬁ!&ﬁgo)mzbmﬂ 4 N

sol ution of hydrogen chloride in di oxane (4 nL) and stirred for 4 hr,
af t er whilkbthiephen- %ﬁkmedwpnorﬁymcxhlw@lems evapor at ed to approxi mately 'A

I d di th I th Th | t] | i
:‘/iol ;J(Trsegnandl []Q%‘ﬁ Beﬂafef’ a?‘/f 0 Bmg odé&; qj_ﬁ')g ﬁmél?eﬂt%ﬁsu thé’gisfs)gazlf)ﬂg'y\rﬁ%r e100%
44% Overtﬁld&ené-gcﬁﬁogyllr:@am %dh%hﬁ&%lpmm@tﬁ-p%raﬂ\gé [k Hy%ochlonde
((R)-3-Am no-pyrrolidin y1l)-15-(4-"nmet’hyl - 5tr|fluoronethy-|soxazol-3 yl)

- t hi ophérythe mpatlprieddsenmimden nynhpbac’h}x/tﬁhqddB reversing the order of addition such that
102961Pr epgr edf r 5-Tri f uor | - i soxazol - -

thi opher 3 SE BURRE EaR0pes el FRyOLy oL PISOMIER TPt

[ 122536-47- &hltlo%ngeﬁnoggrgglqumewgmlae Mihs USA) et DRl BchuAeSss bed i1

Exanpl e 2 Method B. The I nternmedi ate Boc-protected adduct was
chr omat ogyapqiated toransoeil |tumrgedi and tfiiteEetdOvith tthoe aidf afrwlatpr, obkrctviths: satwratledr | ess

. o . h d
isﬁlt E?é&%ﬁ%&ﬁ&%@sé Py e .Tﬁe Ieszﬁnlai 8%?5@43@50 ‘éﬁeﬁ*dl%?ﬁc rcg@erﬁﬁfﬁiﬁadzt N
sol uti o, ﬁl\ﬁg &r&fﬂaﬁa'&gpérgte& & andb X 3R &ﬂdéﬂoﬂ \Q&dth%h'cﬁgsgﬂlezi any24 hr,

after whic e réaction m xture was evaporated to approxi mate
vol une adiethyl ether (1 mL) and treated with a 4 N solution of hydrogen chloride in 1,4,-dioxane

to precipitate product as a colorless solid. The solid was filtered with the aid of diethyl

ether and air dried to afford product as a colorless solid (47 mg, 53%). LC/MS 4.62 min,

[M+1]" 443.
Example 52
F /\ Q\‘
Fo— I s N
O— O I

(3-Dimethylaminomethyl-piperidin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophen-2-yl]-methanone, hydrochloride

[0285] A solution of (3-Hydroxymethyl-piperidin-1-yl)-[5-(4-methyl-5-
trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl]-methanone (Example 46, 170 mg, 0.454
mmol) and triethylamine (111 pL, 0.795 mmol) in CH,Cl, (4 mL) at =10 to -5 °C, was
treated with methanesulfonyl chloride (53 pL, 0.681 mmol) and allowed to stir for 1 hr.
The reaction mixture was then quenched with CH,Cl, (4 mL) and water (4 mL), and the
organic portion further washed with a 1 N aqueous hydrochloric acid solution (2 x 3 mL)

followed by a saturated aqueous NaHCO; solution (2 x 3 mL) and brine (3 mL). The
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diluted with ethyl ether (10 nL). The resulting solids were filtered and
air dried to afford product as a colorless solid (45 ng, 80% 24% overall).

LC/ M5 4. 260r2699/Q20482] + 346. Exanpl e 64 PCT/US2008/074353
((S)-3-Am no-pyrrolidin-1-yl)-p-(4-methyl-5-trifluoronethyl-isoxazol -3-yl)-
t hi ophen-2- yl| -nethanone

[ 0297] Pr epar edf ronb- (5-Tri f | uor onet hy1- 4- net hyl -i soxazol - 3-y1) -

t hi ophene- 2-carboxylic acid and (S)-(-)-3-(Boc-am no)pyrrolidine (CAS

[ 122536- 76- 9], CHN Technol ogi es, Wburn MA, USA) by the nethod described in
Exampl e groMat lma,@r Ras e dred 60&&@%@@? fBRfedD it &ab6fitcAdd Wied MéBanesulfonic

chr onmat ogaphed on silica EtOAc to afford product as a colorl ess
sol i d (1a8d ng;[S639ethyley- W@@r@ﬂethﬂﬂm){aml -3-yh-thipphenEre cBbenylf-pipecdiaeh-

i nt er medi at sdlssolvedln L.m dtr ed with.a 4 N

Sol ut i ord Biet) &G A STRRLEHS 3 ook LY o S % Sfontl G PERYiGe 24 hr,
after Vmélﬁﬁ»nﬁt'er?Otrhg 08384 '&Holmlﬁtdéét%nifﬁﬁ: Vﬁl@ﬁr@éseﬁleét&i AR 931 RetRkY /2
vol une and diluted with ethyl ether (10 nL e resulting solids were
filter edS(ﬁthbnaa)ﬁdldTeﬂmlhrmlne &65pq, (mﬁmmai)saxal htﬂit@i’ Mebs°G il hdedl@Dtubg, 72%

47% over LCONS 4.29 mn, [M1]
(S)-115- ’(%4 2\kesky) 1Be f?%CP?Ib&YPBFPéPWPP%‘GQ&%Fhesfewl‘)m& ol Gpeated with ANy |

- pi peri dj 3“;?2%114)%5119 A& Ak AL (}QyI{‘lLf%ﬂ'l%El over MgSQy, filtered, and evaporated.

The crude oil product was then dissolved in diethyl ether (2 mL) and treated with a 4 N
solution of hydrogen chloride in 1,4,-dioxane to precipitate product as a colorless solid.
The solid was filtered with the aid of diethyl ether and air dried to afford product as a
colorless solid (30 mg, 52%). 'H NMR (CDCl;) 1.12-1.29 (m, 1 H), 1.44-1.58 (m, 1 H),
1.67-1.79 (m, 2 H), 1.80-1.90 (m, 1 H), 2.05-2.15 (m, 8 H), 2.29 (d, ] = 1.3, 3 H), 2.70 (br
s, 1 H), 3.00 (br s, 1 H), 4.10-4.40 (br m, 2 H), 7.28 (d,J =3.5,1 H), 7.38 (d, ] = 3.5, 1
H). “C NMR 7.9, 25.2,29.7, 34.9, 46.1, 63.3, 114.7, 118.8 (g, J = 271), 128.0, 129.1,
131.0, 140.8, 155.1 (g, ] = 40), 158.0, 162.8. '""FNMR -63.1. LC/MS 4.52 min, [M+1]"
402.

Example 53
F 7 S N
F O-N 0O [ ]
O

[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl]-(3-morpholin-4-ylmethyl-
piperidin-1-yl)-methanone

[0286] Prepared from Methanesulfonic acid 1-[5-(4-methyl-5-trifluoromethyl-
1soxazol-3-yl)-thiophene-2-carbonyl]-piperidin-3-ylmethyl (60 mg, 0.1326 mmol) and
morpholine (46 pL, 0.530 mmol) by the method described in Example 52. The reaction
mixture was heated at 65 °C for 10 days and isolated as the free-base o0il (51 mg, 86%).
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[ 0298] Pr epar edf r onb- (5-Tri fl uor omet hy1- 4- met hyl -i soxazol - 3-y1) -

t hi ophene-2-carboxylic acid and (S)-(+)-nipecotic acid, ethyl ester (TC
Aneri ca, WOr20094ng630R, USA) by the nethod described i n ER&R{IS2003/0rB35hod B.
Colorless solid (415 ng, 91%9. NWR (CDC13) 1.19 (t, J = 7.0, 3H), 1.50-1.60
(m 1H), 1.66-1.82 (m 21-1), 2.02-2.12 (m 1H), 2.29 (d, J = 1.4, 3H),
2.46-2.56 (m 1H), 3.13 (t, J = 11.0, 11-1), 3.28 (br s, 1H), 4.08 (q, J
7.0, SFD, 4.10 (obs m 1H), 4.34 (br s, 1H), 7.28 (d, J = 4.0, 1H), 7.39
(d, J 3.5, 1H). 19F NWR -63.12. LC M5 6.74 mn, [M1] 417. Exanple 66

(R} - 1- 154 MR GYICId-1t 1 ibye@ﬁlomml44uss>8<aﬁ01 1H; Y431ty @Rheng-2rrangonyl
-pi peridine-3- carboxylic acid ethyl ester
102991 Pr @pa¥ HYi 2 AhB3L TS H), 2ddedt? hm12 A)nRFHybr §, JoXp A4 Gy D)= 11.4, 1

arer | ca, B 11 G e BES 1 A0 A2 4ame kD e’ TRGR WEGnd & BorH ess
sol i d_(20f) e N0 .63/ MEis Hosahin, [Mwmwm Exanpl ¢ 67
((S)-3-D net hyl at ni no-pyrrolidin-I

-y1) - [ 5- (4- et hyl - 5- tr(IuoronethyI-lsoxazoI 3-yl)- thlophen 2-yl -nmethanone
[ 0300] Asol uti onof ((S)-3-am no- pyrrglldH 3h -y1) 45- (4- net hyl -

//
F ON o [
B

[3-(4-Methyl-piperazin-1-ylmethyl)-piperidin-1-yl]-[5-(4-methyl-5-trifluoromethyl-
isoxazol-3-yl)-thiophen-2-yl]-methanone

[0287] Prepared from Methanesulfonic acid 1-[5-(4-methyl-5-trifluoromethyl-
isoxazol-3-yl)-thiophene-2-carbonyl]-piperidin-3-ylmethyl (60 mg, 0.1326 mmol) and N-
Methylpiperazine (58 pL, 0.530 mmol) by the method described in Example 52. The
reaction mixture was heated at 65 °C for 10 days and isolated as the free-base oil (44 mg,
73%). 'H NMR (CDCl3) 1.14-1.30 (m, 1 H), 1.42-1.58 (m, 1 H), 1.66-1.90 (m, 3 H),
2.10-2.45 (m, 16 H), 2.34-2.42 (m, 2 H), 2.76 (br s, 1 H), 3.02 (br t, J =10.5, 1 H), 4.18
(brs, 1 H), 428 (brs, 1 H), 7.31 (brd, J = 3.5, 1 H), 7.38 (d, ] = 4.0, 1 H). "’F NMR -
63.1. LC/MS 4.64 min, [M+1]" 457.

Example 55

F p 7\ gi:)wN/H

F / S |
F O’N O O)\/N\

2-Dimethylamino-N-{(S)-1-[ 5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-
carbonyl]-piperidin-3-yl}-acetamide
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trifluoronethyl-isoxazol-3-yl)-thiophen-2-yl pmet hanone, hydrochl ori de
(Exanple 64, 80 ng, 0.21 mmol) in dichloronethane (10 nL) was treated with
a 37% aquEOu80%¥3peal dehyde solution (58 ttL, 2.10 mrol ) PEBIUS2ME8MH74393 sodi um
triacet oxyborohydride (445 ng, 2.10 mmol ). The m xture was stirred for 24 h
t hen quenched with saturated aqueous solution of NaHCO3 (10 nmL) and stirred
for 30 mn. The organic portion was further washed with an additi onal
portion of NaHCO3 solution (10 nL) followed by a brine solution (10 nL),
then dried over MgSH, filtered, and evaporated in vacuo to afford product

as a colorles | id., 1H CDC13) Or i : R:962 (@n 1 H,
2.23 (s, 6 H)f‘”%’f"'zg (s, 35%%%0% 62‘?’%.83(8(3215‘2?988 ?’%‘.‘%@%:"%59%&%&5{5’%.42
(d, J = diffprohidthyl Isokazglksi-dl)-tHibphenk LiYSneth&mnaphydrddhldrideIFtampearepl’e 68
((R) - 3-D nmet hyl am no- pyrrolidin-| . . . )

-y1) - 115me4-0n?\é} gmoB. iy (THE 4P oo hyyes | teeskedlz SYiths dmsthylapyingagetil zhlpride

-nethanqg% 1] Pr = 13=. AN N0- ddiny -y - hyl - 5-

trifluor né%ﬁ%%qﬂes(ggggz%ﬁ?%{ %({lﬁqllgaﬁgﬁ il %ﬁ%@ilhgk%n%}‘ é{éﬁ?fgﬁ@ﬁ e

( Exanpl erebdtingthiRBire (ad @fivred forl I hS AVBpITREARS aASill R idsSINBRYn water (B 4. 27

mn, [ME] 374. Exanple 69 ((S)-3-Hydroxymethyl-piperidin-1

-y1) - 115miy-Fie spputich was thendrastied yith jassekaated aguspny KoO4oiphetipnangdthe

- et hanoﬁlr%cipitated product filtered, washed with water, and air dried to afford product as a
colorless solid (69 mg, 78%). 'H NMR (CDCls) 1.62-1.72 (m, 2 H), 1.78-1.84 (m, 1 H),
1.94-2.04 (m, 1 H), 2.25 (s, 6 H), 2.32 (d, J = 1.3, 3 H), 2.49 (s, 2 H), 3.24-3.40 (m, 2 H),
3.94-4.04 (m, 2 H), 4.12 (brd, J =13.2, 1 H), 7.23 (brd, J = 7.5, 1 H), 7.44 (d, ] = 4.0, 1
H), 7.47 (brs, 1 H). '3C NMR 7.9, 23.5, 30.4, 45.6, 46.2, ~51 (br), 63.2, 114.8, 118.8 (q,
J=271), 128.3, 129.5, 131.6, 140.2, 155.1 (g, J = 40), 157.9, 163.1, 170.7. "F NMR -

63.1. LC/MS 4.59 min, [M+1]" 445.

Example 56

N-{(S)-1-[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carbonyl] -piperidin-
3-yl}-2-morpholin-4-yl-acetamide

[0289] A solution of  ((S)-3-Amino-piperidin-1-yl)-[5-(4-methyl-5-
trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl|-methanone, hydrochloride (Example 26, 79
mg, 0.20 mmol) and triethylamine (69 pL, 0.42 mmol) in THF (3 mL) was treated with
chloroacetyl chloride (18 pL, 0.22 mmol), stirred for 1 hr and evaporated to a solid. The
solid was triturated and filtered with the aid of water, then air dried to provide the 2-
Chloro-N-{(S)-1-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carbonyl]-
piperidin-3-yl}-acetamide intermediate as a colorless solid (75 mg, 86%). LC/MS 6.13

min, [M+1]" 436. The chloroacetyl intermediate (35 mg, 0.08 mmol) was dissolved in
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[ 0302] Pr epar edf ronb- (5-Tri fl uor onet hyl - 4- met hyl -i soxazol - 3-y1) - ,

t hi ophene- 2-carbonyl chloride (74 ng, 0.25 mmol, as prepared in Exanple 2
Met hod B)WOan@/q2%)321- pi peri di n- 3-yl - met hanol , hydr ochl oPCAAISLI8/0M$S3 0. 5
mol ) by the nethod used in Exanple 46 for the achiral isonmer. Gumy solid
(70 ng, 74% . LC/ M5 5.85 min, [M1l]+ 375. Exanple 70

((R) - 3- Hydr oxynet hyl - pi peri di n-1-34)-115-(4-nmet hyl -5-trifl uoronethyl -i soxaz
ol - 3-y0- thiophen-2-ylinethanone

| 0303JPr epar edfronb- (5-Trifl uoromethyl-4-nmethyl-i soxazol -3-yl)-

thi ophengegnGAlOAMWAL) CBhn rdl8 K802 rBRBY ik SmBFIRB ﬁ@?d L Egagple 2
Met hod gfcearﬁ1 {S?n% %i per{ncf?gii?rgl}ﬂ - metzhar%blr, hymlocrﬁﬁ%?ll ge ]76Hn’g,' gPS
mol ) i nmirfod), sah@irreinfoed dags. tTie réadtiva ek tufEvanties eG8joratedi amd/treaned @ith56 Ny,
60% . LC/ M5 5.86 nm [M+l]* 375. Exanple 71 . . .

water to provide an oil which was then triturated with water (3 x 2 mL), dissolved in

EtOAc (4 mL), dried over MgSQs, filtered, and evaporated to afford product as an oil (34

mg, 87%). 'H NMR (CDCls) 1.62-1.76 (m, 3 H), 1.88-1.98 (m, 1 H), 2.29 (d,J = 1.3, 3

H), 2.45-2.48 (m, 4 H), 2.93 (s, 2 H), 3.52 (br s, 1 H), 3.63-3.67 (m, 4 H), 3.72-3.92 (m, 2

H), 3.98-4.08 (m, 1 H), 7.32 (br s, 1 H), 7.41 (s, 2 H). '"F NMR -63.1. LC/MS 4.68

min, [M+1]* 487.

Example 57

F 7\ NQ .H -
F 2 N r/A\N

2-(4-Methyl-piperazin-1-yl)-N-{(S)-1-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carbonyl]-piperidin-3-yl}-acetamide

[0290] 2-Chloro-N-{(S)-1-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carbonyl]-piperidin-3-yl}-acetamide (35 mg, 0.08 mmol, as prepared in
Example 56) was dissolved in acetonitrile (3 mL) containing anhydrous K,COs, treated
with N-methylpiperazine (18 pL, 0.16 mmol), and stirred for 3 days. The reaction
mixture was then evaporated and treated with water to provide a homogeneous solution
which was extracted with EtOAc (2 x 4 mL), dried over MgSOQ,, filtered, and evaporated
to afford product as an foam (34 mg, 85%). 'H NMR (CDCl3) 1.60-1.76 (m, 3 H), 1.88-
1.98 (m, 1 H), 2.22 (s, 3 H), 2.29 (d, ] = 1.3, 3 H), 2.32-2.52 (m, 8 H), 2.92 (s, 2 H), 3.52
(br s, 1 H), 3.48 (br s, 2 H), 3.72-4.46 (m, 3 H), 7.32-7.44 (br m, 3 H). '°F NMR -63.1.
LC/MS 4.59 min, [M+1]" 500.
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((R)-3-D net hyl am nonet hyl - pi peridin-1-y1)15-(4-methyl-5-trifluoronethyl-is
oxazol- 3- yO-thi ophen-2-yl pmet hanone

10304] Asavotzoevigpemet hyl - (S) - 1- pi peri di n- 3-yl net hyl - amPA&/USA0089@+38 hl or i de
(Preparative Exanple 29, 108 ng, 0.5 mol) in THF/ DMF (3 nL/500 p.L) was
treated with triethylamne (95 pL, 1.0 nmol) foll owed by
5-(5-Trifluoronethyl- 4-nethyl-isoxazol-3-yl)-thiophene-2-carbonyl chloride
(74 mg, 0.25 mmol, as prepared in Exanple 2 Method B). The reaction m xture
was vigorously stirred or 16h then evaporated and diluted with water (5
m.). The crude reaction m xture wasx#xglédgted with EtOAc (2 x 3 nl) which
was then washed with a 1 N NaCH solution (2 x 3 nL), dried over MySH,

filtered, and evaporated in vacua to afford Sdyct as a col orl ess solid.
The solid was dissolved in & Et0Aci | J/eXaneq-(J1: 1) mixture (1 nL), filtered
t hrough a PTFE syringe fil trery;—&nd agg n gvaporated in vacuo to afford

product as a colorless solid (3DMy, 31%90 LC/M5 5.13 min, [M(1] 402.
Exanmple 72 ((S)-3-D et hyl am nonet hyl - pi peridin-1
-y1)-[5-(4-met hyl -5-tr (uoronet hyl -i soxazol - 3- yl1)-thi ophen-2-yl1lPnet hanone

[ 0305] Pr gpar edf r ondi,met hyl - (R) - 1- pi perj di n- 3; yl.net hyl - am ne,
di hydr ocﬁr%‘iera’évﬁﬁf’é‘ﬁ‘a@*&%ﬁﬁ‘e{‘?@%’ﬁ&%’ ?’Oi%féh%oxé?‘é'%?é?f’)’o%ﬁfd'z'y’] -
5- (5-TrifLpmgrspet hyl- 4-net hyl -i soxazol - 3-y1) -t hi ophene-2-carbonyl chloride
(74 ng, 0.25 mml, as prepared in Exanple 2 Method B) as described for the
R i soner (Exa®R9H 70Prep@mdor | efemsol i BH§-Ftiflogrometif)-4-mShyEisbx281-Fiyh)- [ M+-1] +
402. Ex le 73
at%?opﬁene-}carboxylic acid and 3-hydroxyazetidine hydrochloride by the method
described in Example 41. Colorless solid (78 mg, 73%). 'H NMR (DMSO-d6) 2.38 (s,
3H), 3.77 — 3.90 (m, 1H), 4.19 — 4.38 (m, 2H), 4.52 — 4.63 (m, 1H), 4.65 — 4.78 (m, 1H),
5.88 (d, J = 5.9, 1H), 7.62 (d, ] = 4.0, 1H), 7.73 (d, ] = 4.0, 1H). “C NMR 7.4, 58.9,
60.6, 62.5, 116.0 (q, J = 2), 118.5 (g, J = 271), 130.3, 130.5, 131.0, 140.2, 153.2 (q, ] =

40), 157.9, 160.8. '°F NMR -62.3. LC/MS 5.42 min, [M+1]" 333.

Example 5

9
AL o)
F S -
F O

7
O-N

5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carboxylic acid 1-methyl-
piperidin-4-yl ester

[0292] Prepared from 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and 1-methyl-piperidin-4-ol by the method described in
Example 41. Colorless solid (51 mg, 75%). '"H NMR (CD;OD) 1.85 — 1.98 (m, 2H),
2.03 - 2.15 (m, 2H), 2.38 (s, 3H), 2.43 (br q, J = 1.3, 3H), 2.40 — 2.56 (m, 2H), 2.73 -
2.86 (m, 2H), 5.02 — 5.14 (m, 1H), 7.69 (d, ] = 4.0, 1H), 7.90 (d, ] = 4.0, 1H). *C NMR
7.9, 31.4, 46.2, 53.5 (br), 71.9 (br), 116.8 (br), 120.3 (q, J = 270), 130.7, 135.1, 136.0,
137.5,159.4, 162.3. "°F NMR -64.8. LC/MS 4.75 min, [M+1]* 375.
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N.O ONO HH

(S)-115-(4-Methyl-5-trifluoronethyl-isoxazol -3-yl)-thi ophene-2-carbonyli

- pi peri di WO-2809/@8¢33oxyl i ¢ acid am de [0306] A sol uti on ofPCT/US2008/074353
(S)-145-(4-Methyl-5-trifluoronethyl-isoxazol -3-y1l)-

t hi ophene- 2- car bonyl kpi peri di ne-3-carboxylic acid ethyl ester (Exanple 65,
88 ng, 0.20 mol) in 7N nmethanolic ammonia (5 nL) was heated at 60 Cin a
sealed vial for 48 hr. After this tine the reaction m xture was evapor at ed
and triturated and filtered with the aid of water. The filtered solids were
air dried to afford product as a cpifrdesg solid (67 ng, 86%. LG MS 5.52
mn, [Ml]+ 388. Exanple 74

F A
Fo—C T s N

5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carboxylic acid prop-2-
ynylamide

[0293] Prepared from 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and propragylamine by the method described in Example 2
Method B. Pale yellow solid (122 mg, 97%). '"H NMR (DMSO-dy) 2.41 (d, ] = 1.3, 3H),
3.25(t,J =26, 1H), 4.13 (dd, J = 5.7, 2.6, 2H), 7.79 (d, J = 4.0, 1H), 7.97 (d, J = 4.0,
1H), 9.29 (t, J = 5.7, 1H). ""F NMR -62.30. LC/MS 6.07 min, [M+1]" 315.

Example 61
|
F
Fo— /s\ N
F O-N 0

5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carboxylic acid methyl-prop-2-
ynyl-amide

[0294] Prepared from 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and N- methyl propragylamine by the method described in
Example 2 method B. Colorless solid (128 mg, 98%). '"H NMR (CDCl;) 2.37 (d,J=1.8,
3H), 3.28 (br s, 3H), 4.34 (br s, 2H), 7.48 (d, ] = 3.5, 1H), 7.51 (br d, 1H). 'F NMR -
63.13. LC/MS 6.36 min, [M+1]" 329.

Example 62

F A
F 7T s Q\
O-N 0 _N.
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0 HN.H . .
(R)-1-15-(4-Methyl -5-trifl uoronethyl-isoxazol -3-yl)-thi ophene-2-carbonyl Ppi
peri di ne-8O0 2081386321 i ¢ aci d am de [0307] Prepared from PCT/US2008/074353

(R) -115-(4- Met hyl-5-trifluoronethyl-isoxazol -3-y1l)-

t hi ophene- 2- car bonyl kpi peri di ne-3-carboxylic acid ethyl ester (Exanple 66,
88 ng, 0.20 mml) in the sane manner as the S isoner (Exanple 72).

Colorless solid (68 ng, 88%. LC/ M5 5.52 min, [M 1 r 388. Exanple 75

(3- Met hyl am no-pi peridin-1-yl1)-[5-(4-methyl-5-trifluoronethyl-isoxazol -3-yl
) -t hi ophen-2- y1Pnet hanone 103081A sol uti on of
5-(5-Trifluoronethyl-4-nethyl-isoxazol -3-yl)-thiophene- 2-carbonyl chloride
(74 ny, O-Methpiwotinoreethylrraparddit 1 ivh)-Bxrmpeidy25-MiluvodmBYy k-isodipl-§-2)m.) was

treated '.tz a, THF sglutio %2 _,of met hyl - pi peridi n-3-yl met hyl - car bam ¢
aci d 9I—|—‘\_T("ml”ﬁ’ F’é’ﬁl’gfmeﬁ’gf'ﬁ’ffi’ %é _f’é%)’ﬁ@drochl oride (112 mgy, 0.30 mmol,
Preparative Egaopl e 39dpand di fsRPT opy etriphsfiniteh i 2mBlyl-Ro3omR)L. The
reacti on m xture was

thiophene-2-carboxylic acid and 3-(tert-butoxycarbonylamino)piperdine (CAS [172603-

05-3], CHN Technologies, Woburn MA, USA) by the method described in Example 2

method B. The intermediate Boc-protected adduct was chromatographed on silica gel

with EtOAc to afford product as a colorless solid (54 mg, 44%). LC/MS 7.26 min,

[M+1]" 488. The Boc-protected intermediate was dissolved in 1,4-dioxane (1 mL) and

treated with a 4 N solution of hydrogen chloride in 1,4,-dioxane (4 mL) and stirred for 4

hr, after which time the reaction mixture was evaporated to approximately 2 volume and

diluted with ethyl ether (10 mL). The resulting solids were filtered and air dried to afford
product as a colorless solid (47 mg, 100%, 44% overall). LC/MS 4.58 min, [M+1]" 388.

Example 63

H

F [~
F O-N o)

((R)-3-Amino-pyrrolidin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-
yl]-methanone, hydrochloride

[0296] Prepared from 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and (R)-(+)-3-(Boc-amino)pyrrolidine (CAS [122536-77-0],
CHN Technologies, Woburn MA, USA) by the method described in Example 2 Method
B. The intermediate Boc-protected adduct was chromatographed on silica gel with
EtOAc to afford product as a colorless solid (66 mg, 30%). LC/MS 6.54 min, [M+1]"
446. The Boc-protected intermediate was dissolved in 1,4-dioxane (1 mL) and treated
with a 4 N solution of hydrogen chloride in 1,4,-dioxane (4 mL) and stirred for 24 hr,

after which time the reaction mixture was evaporated to approximately % volume and
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allowed to stir for 2 hr then evaporated to -1 nL volune and diluted with
Et 0OAc (10 nmL). The resulting solution was then washed with a 1N agqueous HCl
sol uti on YVOQ0p0296Xhen a sat urated aqueous sol ution of MEHAGR0081004358)
followed by a brine solution (10 nL). The organic portion was then dried
over MgSHA4, filtered, and evaporated in vacuo to afford crude oil. The oil
was chromat ographed on silica gel with EtO0Ac/ hexane (75% to afford the
Frnoc-protected internediate as a colorless oil (103 ng, 69%. LC/ M5 7.63
nmn, [MH 596. The intermediate was then dissolved in DV (2.5 niL),

treated widbd HRABA efher (19QRLPLIhe RAHLSE 51108 &k Ofiltéreld ah& 8 ldkibd & Afford
precipitated colorl'ess solids. The reaction mxture was cooled to 0 C and

filteredptoindugh caloglesswlidtss mgl 800t 24% enevl). $6/Mdst.29 tém [Mrdgod4tt ed i n
vacuo to afford crude product which was chromatographed on a small silica
gel colum with EtOAc then MeOH Et OAc (10% containing 2% triethylamne to

afford product as a copper col oredggilnits® M, 89% 61%overall). 11-1 NMR
(CDC13) 1.54-1.64 (m 2H), 1.84-1 92 (m 1 H), 2.05-2.14 (m 1H), 2.37 (d,

J=1.8, 3H, 2.51 (br s, . 12.70-2.80 (7M1 ), 3.13 (dd, J = 13.2,
9.2, 1H), 3.22-3.30 (m lH?:  WH) N4734 (br d, J = 11.0, 1H), 5.05
(br s, 1H), 7.37 (d, J = 7.86 (d, J = 4.0, 1H). 19F NVR - 63. 11.

LC/ NS 4.46 min, [M1] 374. Exan@r@ 76 O
5-(4-Met hyl-5-tr(luoromethyl -i soxazol -3-yl)-thi ophene-2-carboxylic acid
cycl oheryl am de

Eﬁ?gﬁ]hgl )a§ gﬂlgg%lrlgédlgg: L‘Jzyré")%wx% @{}Elﬁ’l ne%g%%%? ?h ;d(%gescrl bed in

Exanpl e ﬁl]MadtkwﬂnB reversing the order of addition such that internediate
solid acid chloride was added to a THF solution of triethylam ne and
pi perdi ne der (0287} ve Prapsresk | es§omo| i d5( 80 righyorogeehyl-4-metyRisoamel-3yy)-

1 18 1 3 0 2~

oo Hearbby s kot T et Beysing s AR5 bm |
7 49 ( d, CHINFTcHoloftds, Wobbdh X, USA) By fhe mdthod AQTridORir BRandfle 2LGeMd 7. 18
m n, [M+1, -, 359. Exanple 77

B. The intermediate Boc-protected adduct was chromatographed on silica gel with

EtOAc to afford product as a colorless solid (145 mg, 65%). LC/MS 6.54 min, [M+1]"

446. The Boc-protected intermediate was dissolved in 1,4-dioxane (1 mL) and treated

with a 4 N solution of hydrogen chloride in 1,4,-dioxane (4 mL) and stirred for 24 hr,

after which time the reaction mixture was evaporated to approximately % volume and

diluted with ethyl ether (10 mL). The resulting solids were filtered and air dried to afford
product as a colorless solid (90 mg, 72%, 47% overall). LC/MS 4.29 min, [M+1]" 346.

Example 65

MO

(S)-1-[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carbonyl]-piperidine-3-

carboxylic acid ethyl ester
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(S)-5-(4-Methyl-5-trifluoronethyl-isoxazol-3-yl)-thiophene-2-carboxylic
acid (1-azabicyclol2. 2.21 oct-3-yl)-am de 103101A suspensi on of

(S)-(-) - awDrroei2pede! i di ne di hydrochl oride (55 ng, 0. 275PEKAISPOOBLG74353

di chl oronethane (1 nL) as treated with triethylamne (53 piL, 0.55 nmol)
fol |l oned by

5-(5-Trifluoronethyl-4-nethyl-isoxazol -3-yl)-thi ophene-2-carbonyl chloride
(74 mg, 0.25 mmol) and the reaction m xture allowed to stir for 20hr. After
this time, the reaction m xture was evaporated and the residue partitioned

bet ween Et OAc 0?2%]”1{2) : rél‘i 1 Nggﬁl sok t@% q@lﬁagggqnéwj_ét I];le H)?%F3 rtion

was then basi 10-12 with a tion. eaque S

portion thésphehed-cabordid edidniahé E&)QA}:n{plzaotrmlahdy\mthﬁ vgier (€D Awmstied with a

bri ne soI ut i on@&lo rrL%lb dried_over | tered, and _evaporated_ in vacuo
X

to af fore fieomribed dessribd (113@Xﬁﬂplezx%)@éeth%ﬁf\u@le@ﬁ@lse;ld

L 50 L %ér;%m@ W%@%c?glddwg 12 .’o”,%f) ?;&%og(hl) fﬁ? Pdo o oh> (m

1H) 6 S:H{throzdz 12(m THQ,,Z ZSHId J7— 491 GH) 214(3“—2456Qm,31ﬂ'l)),373516J(=d11 0, Hi}. O,
1 19F NWR -63
(ll-g 5- (43 %t(Wy%-l\'ﬂ)t f‘|0|8|(90} 8@99?1194 4. ﬂ@é%ﬁzlﬁl 113‘) y41§4 fbrﬁlsoéﬁén?#&(‘?)a]r’béﬁl ic

d (1- 218 1
((a(l;l) (Sr) 1211—2#11al ﬁlofc?ydﬁ hﬁ%lglsdllni di m\#&o—é%] or| éﬂ@ﬁﬁl’ﬂﬁrfiﬁfﬁii‘an]:@?‘ as the R
i soner (Exanple 77). Col orless solid (40 ng, 42% . LC/ M5 4.58 mn, [M1]+

386. Example 79
i Example 66

MOY

(R)-1-[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carbonyl]-piperidine-3-
carboxylic acid ethyl ester

[0299] Prepared from 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and (R)-(-)-nipecotic acid, ethyl ester (TCI America,
Portland OR, USA) in the same manner as the R isomer. Colorless solid (220 mg, 70%).
LC/MS 6.76 min, [M+1]" 417.

Example 67

((S)-3-Dimethylamino-pyrrolidin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophen-2-yl]-methanone

[0300] A solution of  ((S)-3-amino-pyrrolidin-1-yl)-[ 5-(4-methyl-5-
trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl]-methanone, hydrochloride (Example 64, 80
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(4-Fl uoro-piperidin-1-yl)15-(4-rnethyl-5-trifluorornethyl-isarazol-3-yl)-th
i ophen-2-ylJnet hanone 103121Pr epar edf ronb- (5-Tri fl uor onmet hyl- 4- nmet hyl -i
soxazol -BOR09%/020¢320phene- 2- carboxylic acid and 4-fl uor ®eFUSR08I0pE353 di ne
hydrochl ori de by the method described in Exanple 41. Colorless solid (116
ng, 89% . 111 NMR (CDC13) 1.85 -2.03 (m 4H), 2.37 (s, 3H), 163 - 326 (m
br, 2H), 3.89 - 4.03 (m br, 2H), 4.95 (dm JI-1-F = 48, 1H), 7.34 (d, J =
3.6, 1H), 7.46 (d, J = 3.6, 1H). ISC NVR 7.7, 31.3 (J = 20), 41.2 (br),

87.2 (d, J = 171), 114 5(q, J = 118.3 (q, J = 271), 127.8, 129.0,

1311, 139 00 1550 dacggorgmemama §2ufs e WRir 83330, LRSS 42

mn,

[5-(4- MefohyidldBhydel g‘olhu%qrssemmyi 10 $3h 8P FbHSwydL by tsbiiaph afirc@oXoréBrdride f | uor om
et hyl pi peri di n-1-A-net hanone [ 0313] Pr epar edf r onb- (5-Tri
f | uor onefty mg-d mymol). Jdgamigrurg wap sfirred Hpoghribe quenched yithcsarptgd and

Eanpl o BESEoTEReE! RS o MLl G iy epChR £586WE° 1
br, 2H), fulth&4washe8 SwitiMan Riditiblhl, pottid® of NaHERD( $8lutin, (1DHhL) 201%lved2b>43 (m
brine solution (10 mL), then dried over MgSQO,, filtered, and evaporated in vacuo to
afford product as a colorless solid. 'H NMR (CDCl;) 1.70-2.00 (m, 1H), 2.06-2.20 (m, 1
H), 2.23 (s, 6 H), 2.29 (s, 3H), 2.62-2.80 (m, 1 H), 3.32-4.00 (m, 4H), 7.42 (d, J = 4.0,
1H), 7.47 (br d, 1H). LC/MS 4.25 min, [M+1]" 374.

Example 68

F [~
F>— o s
F O-N o)

((R)-3-Dimethylamino-pyrrolidin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophen-2-yl]-methanone

[0301] Prepared from ((R)-3-amino-pyrrolidin-1-yl)-[ 5-(4-methyl-5-
trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl]-methanone, hydrochloride (Example 63, 40
mg, 0.105) in the same manner as the S isomer. LC/MS 4.27 min, [M+1]" 374.

Example 69

((S)-3-Hydroxymethyl-piperidin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophen-2-yl]-methanone

[0302] Prepared from 5-(5-Trfluoromethyl-4-methyl-isoxazol-3-yl)-
thiophene-2-carbonyl chloride (74 mg, 0.25 mmol, as prepared in Example 2 Method B)
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br,
br,

ar
1H),

= 271),

2.92 - 3.16 (m br, 2H), 4.28 -4.45 (m br, 1H), 4.54 - 4.72 (m
7.34(d, J = 4.0, 1H), 7.47 (d, J = 4.0, 1H. 13C NW\R 7.7, 23.5,
24. 2, 40.90(2409/r963227), 44.0 (br), 46.3 (br), 114.5 (q, PETAUS2008/0143835 ( q,

126.1 (q, J = 283), 127.8, 129.1, 131.4,

and (S)-1-piperidin-3-yl-methanol, hydrochloride (76 mg, 0.5 mmol) by the method used
in Example 46 for the achiral isomer. Gummy solid (70 mg, 74%). LC/MS 5.85 min,
[M+1]" 375.

Example 70
F 7\
F>— I s Q
F O-N 0 .0

H

((R)-3-Hydroxymethyl-piperidin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophen-2-yl]-methanone

[0303] Prepared from 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-
thiophene-2-carbonyl chloride (74 mg, 0.25 mmol, as prepared in Example 2 Method B)
and (S)-1-piperidin-3-yl-methanol, hydrochloride (76 mg, 0.5 mmol) in the same manner
as the S isomer (Example 69). Gummy solid (56 mg, 60%). LC/MS 5.86 min, [M+1]"
375.

Example 71
a0
FM“‘ 4
F ON 0 N

((R)-3-Dimethylaminomethyl-piperidin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-
yl)-thiophen-2-yl]-methanone

[0304] A solution of dimethyl-(S)-1-piperidin-3-ylmethyl-amine,
dihydrochloride (Preparative Example 29, 108 mg, 0.5 mmol) in THF/DMF (3 mL/500
puL) was treated with triethylamine (95 pL, 1.0 mmol) followed by 5-(5-Trifluoromethyl-
4-methyl-isoxazol-3-yl)-thiophene-2-carbonyl chloride (74 mg, 0.25 mmol, as prepared in

Example 2 Method B). The reaction mixture was vigorously stirred or 16h then
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139.3, 155.0 (q, J = 41), 157.6, 162.8. 19F NWR -72.8, -63.2. LC M5 6.99
mn, [Ml1l]+ 413. Exanple 81

(4- Met hy IWO-2009/620€83r onret hyl - i soxazol

pi peri di
5-(5-tri

n-1- yl1)-net hanone [0314] Prepared from
fl uoronet hyl-4-net hyl -i soxazol - 3-y1) -t hi ophene- 2-carboxylic

acid

and 4-trifluoronethyl pi peridine hydrochl oride by the nethod described in
41. Colorless solid (135 ng, 90% . 114 NWR (CDC13) 1.54- 1.73 (m

Exanpl e
br, 2H),
(m br,
(m br,

2.00 (d, br, J = 12.7, 2H) ,231-2.42(m br, 4H), 2.89 -

&g gl 5 ) T S5 ey iy Kok

3.12
7.50
118. 5

(d, J = BillAc (2LR6.18LY phich wastFi8) wadlitd. With 329N NaOdBB dolatiod 89x 48, mLjai@d(q, J

82
6- Di hydr

phen- 2-y

5-(5-tri

over MgSOQy, filtered, and evaporated in vacuo to afford product as a colorless solid. The

- 3-y1) -t hi ophen- 2- y Padaizodsloaeasdnet hyl -

41), 157.6, 162.6. 19F NVR -74.2, -63.2. LG M5 7.01 nm [I\/I+11+ 413. Exanple

gojiﬁlg?ﬁya ﬁlg%éoftdolg{%oF@Aé/ﬁe{%teFK d}l]fm‘i){tnr%uﬁrrgﬂ‘ﬁtm%red ﬁl?mozl P%Fﬁl) -thio

fepar e
$yringe ginfet, AMd agdaimeldpokatéSoxaznd todaffokd ptdduodsei®@ilorless solid (31 mg,

31%). LC/MS 5.13 min, [M+1]" 402.

Example 72
F A
F— I s O\
-N 0 N

((S)-3-Dimethylaminomethyl-piperidin-1-yl)-[ 5-(4-methyl-5-trifluoromethyl-isoxazol-3-
yl)-thiophen-2-yl]-methanone

[0305] Prepared from dimethyl-(R)-1-piperidin-3-ylmethyl-amine,
dihydrochloride (Preparative Example 28, 108 mg, 0.5 mmol) and 5-(5-Trifluoromethyl-
4-methyl-isoxazol-3-yl)-thiophene-2-carbonyl chloride (74 mg, 0.25 mmol, as prepared in
Example 2 Method B) as described for the R isomer (Example 70). Colorless solid (41
mg, 41%). LC/MS 5.28 min, [M+1]" 402.

Example 73

(S)-1-[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carbonyl] -piperidine-3-
carboxylic acid amide

[0306] A solution of (S)-1-[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophene-2-carbonyl]-piperidine-3-carboxylic acid ethyl ester (Example 65, 88 mg, 0.20
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2-carboxylic acid and 1, 2,3, 6-tetrahydropyridi ne hydrochl ori de by the

nmet hod descri bed in Exanple 41. Colorless solid (59 ng, 89%.

(CDC13) 2WDR009023@2(m br, 2H), 2.36 (s, 3H), 3.81 (t, WRCIUB2608B78532H),

4.20 - 4.25 (m br, 2H), 5.67 - 5.77 (m 1H), 5.88 - 5.97 (m

(br), 114.5 (g, J = 2), 118.5 (q, J = 271), 123.8, 125.7, 127.
131.1, 140.3, 155.0 (q, J = 41), 157.7, 162.7. 19F NVR -63.1. LC/ MBS 6. 61

nm [ Mrl] + 343. Exanple 83

114 NWR

1H), 7.37 (d,
J=23.9 1H), 7.47 (d, J = 3.9, 1H. 13C NVR 7.7, 25.5 (br), 29.7, 44.5

8, 128.9,

3- Hydr o =ty 1.f l4-J; -3-yl)-t
(3- Hydr %ﬁ‘no‘i’)‘pﬁlﬁfé\% eﬂlahoﬂférg%aé)ﬁggépar 3 h%ﬁ%cf Atfelower QAMPLANI Vi FAFPhr 3- Y1)

hi ophen- anone

5- ( 5- t ri Afteothamihéhk-rdactieh ik turs @xaaapoditedlandtthivepeeneat filkeredivithxyd di¢ aci d
and ()-3- hydrox%flgerldlne hydrochlorlde by the nethod described in Exanple

41. Col off water ltgred solidy, W ggr dried; typfo[dopredu)t as asplorless spfid
86%). LC/MS 5.52 min, [M+1]" 388.

Example 74

5 Sy

(&Y ), 1

(R)-1-[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carbonyl] -piperidine-3-

carboxylic acid amide

[0307] Prepared from (R)-1-[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-

thiophene-2-carbonyl]-piperidine-3-carboxylic acid ethyl ester (Example 66, 88 mg, 0.20

mmol) in the same manner as the S isomer (Example 72). Colorless solid (68 mg, 88%).

LC/MS 5.52 min, [M+1]" 388.

(3-Methylamino-piperidin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-
yl]-methanone

[0308] A solution of 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-thiophene-
2-carbonyl chloride (74 mg, 0.25 mmol, as prepared in Example 2 Method B) in THF (2
mL) was treated with a THF solution (2 mL) of methyl-piperidin-3-ylmethyl-carbamic
acid 9H-fluoren-9-ylmethyl ester, hydrochloride (112 mg, 0.30 mmol, Preparative

Example 30) and diisopropylethylamine (52 pL, 0.30 mmol). The reaction mixture was
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(m 2H), 3.86 - 4.14 (m 1H), 7.49 (d, br,

3.9, 1H).WSQUWNRIS20, 23.6 (br), 33.5, 45.1
J =2), 120.3 (g, J = 270), 129.8, 130.9, 132.4, 141.1, 155.8 (q,
159.4, 165.0. 'OF NVR -64.8. LC/MS 6.00 nmin, [M1l+ 361. Exanple 8

- 2.05 (m 2H), 2.39 (q, JEIl_F = 1.5 3H), 3.34 - 3.65 (m 2H), 3.68 -
J =
(b

(q,
40) ,

3.9, 1H), 7.60 (d, br,
;

allowed to stir for 2 hr then evaporated to ~1 mL volume and diluted with EtOAc (10
mL). The resulting solution was then washed with a 1N aqueous HCI solution (10 mL),
then a saturated aqueous solution of NaHCO; (10 mL) followed by a brine solution (10
mL). The organic portion was then dried over MgSQy, filtered, and evaporated in vacuo
to afford crude oil. The oil was chromatographed on silica gel with EtOAc/hexane (75%)
to afford the Fmoc-protected intermediate as a colorless oil (103 mg, 69%). LC/MS 7.63
min, [M+1]" 596. The intermediate was then dissolved in DMF (2.5 mL), treated with
morpholine (200 pL), and stirred for 4 h resulting in precipitated colorless solids. The
reaction mixture was cooled to 0 °C and filtered through a glass wool plug to remove
solids, then evaporated in vacuo to afford crude product which was chromatographed on a
small silica gel column with EtOAc then MeOH/EtOAc (10%) containing 2%
triethylamine to afford product as a copper colored oil (59 mg, 89%, 61% overall). H
NMR (CDCl;3) 1.54-1.64 (m, 2H), 1.84-1.92 (m, 1 H), 2.05-2.14 (m, 1H), 2.37 (d, J =
1.8, 3H), 2.51 (br s, 3 H), 2.70-2.80 (m, 1 H), 3.13 (dd, J = 13.2, 9.2, 1H), 3.22-3.30 (m,
1H), 4.10 (br, 1H), 4.34 (brd, J = 11.0, 1H), 5.05 (br s, 1H), 7.37 (d, ] = 4.0, 1H), 7.46 (d,
J=4.0,1H). "’FNMR -63.11. LC/MS 4.46 min, [M+1]* 374.

Example 76

5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carboxylic acid
cyclohexylamide

[0309] Prepared from 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and cyclohexylamine by the method described in Example 2
Method B reversing the order of addition such that intermediate solid acid chloride was
added to a THF solution of triethylamine and piperdine derivative. Colorless solid (80

mg, 89%). 'H NMR (CDCl3) 1.18-1.36 (m, 1H), 1.36-1.50 (m, 1H), 1.60-1.82 (m, 4H),
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FF(+0 O-N OH

()((cis)-3,4-D hydroxy-piperidin-I-y0-1-5-(4-methyl-5-trifluoronmethyl-isoxa
zol- 3- y1)WOt20uphex- 2- y1J- met hanone PCT/US2008/074353

[ 0317] Asol uti onof (3, 6- Di hydr o- 2H pyri di n-1-y1) 45- (4- et hyl -
trifluoronethyl-isoxazol -3-yl)-thiophen-2-yl kmet hanone (31 ng, 0.09 nmmol)
in acetone (2 nL) and water (1 nmL) was treated with

N- net hyl nor phol i ne- N-oxide (17 ng, 0.14 mol) followed by K20s04. 2H20
(catalytic). The resulting mxture was stirred at roomtenperature for 16

h t I £
mrat e?| a}"’i‘@@@ ltd('f‘f? 2@@@7@&'6} :Y§ '9531512@%2%% P‘PQ §8§tt9rh @ "/5@) aerQ' ‘7‘9?0318] A

sat ur at e(zﬂ aerub@;usH)NM S()ds Js-o]s 61 1N EHDIMR)MA&@ Lﬁ/EMS addiedlna[M+1l]1é59

Example 77

Sor®yhy

(S)-5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carboxylic acid (1-aza-
bicyclo[2.2.2] oct-3-yl)-amide

[0310] A suspension of (S)-(-)-aminoquinuclidine dihydrochloride (55 mg,
0.275 mmol) in dichloromethane (1 mL) as treated with triethylamine (53 pL, 0.55 mmol)
followed by 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-thiophene-2-carbonyl chloride
(74 mg, 0.25 mmol) and the reaction mixture allowed to stir for 20hr. After this time, the
reaction mixture was evaporated and the residue partitioned between EtOAc (5 mL) and a
1 N HCI solution (10 mL). The aqueous portion was then basified to pH ~ 10-12 with a
IN NaOH solution. The aqueous portion was then extracted with EtOAc (10 mL) which
was then washed with a brine solution (10 mL), dried over MgSQs, filtered, and
evaporated in vacuo to afford product as a colorless solid (38 mg, 40%). 'H NMR
(CDCl3) 1.50-1.62 (m, 1H), 1.70-1.88 (m, 3H), 2.08-2.12 (m, 2H), 2.37 (d, J = 1.3, 3H),
2.72-3.10 (m, 5H), 3.44 (ddd, J = 14.0, 9.7, 2.2, 1H), 4.14-4.22 (m, 1H), 6.56 (br d, J =
7.0, 1H), 7.49 (d, J = 4.0, 1H), 7.56 (d, J = 4.0, 1H). '°F NMR -63.13. LC/MS 4.63 min,
[M+1]" 386.

Example 78
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reaction stirred vigorously for 10 mnutes. The m xture was then
partitioned between CH2Cl12 (10 nL) and water (10 nL) and the aqueous

portion fNOt2heK028632r acted with CH2Cl2 (3 x 20 nl).

The @®OKRISAGE/ 0DH43§AHNI C

extract was dried over Na2SO4, filtered, and concentrated in vacuo to crude
product (32 ng). [0319] G adi ent col um chromat ography on silica el ut
w th 75% Et OAc/ hexanes, 100% Et OAc, 5% t hen 10% MeOH Et OAc gave the title

conpound as a colorless solid (29 ng, 0.77 mmol, 85%. 'H NVR (CD30D) 1.69

- 1.81 (m 111), 1.85 - 1.99 (m 1H), 2.39 (s, 311), 3.37 - 3.72 (m

211),
(d, br

3. #9-5- (43M§t41ykfﬂtry4@romg/t£§ﬂzsoxﬁoﬂ-§ 5() o?heneSﬁ):arbeﬁz% desid (I0dza- 111) ,

J7=3.8 1 (br) 521(br)

70. 0, 11@c}7c1c([qzzyocz 2y)-av@@e 3 (q, J = 270) 129.8, 131.1, 132.4, 141,

E)S(gmz éqé5‘] :[Og?'? ’ ?’reparedlt?om (R)- (Jg)Fanumuchdme ﬁ)}lxgog'lﬂ ride I the [saml] 377

[ 3- (4- Ml yrks 3 fel it sléﬁ{e?@i 16 79028818k esk-96Hid (mn%pmm)?wﬂrks 4/s80xfy, 3- azabi

cyclo[4.1. Olhep -3-y1) - et aH%ne

[ 0320] As[Mt] dkaef (3, 6- D hydro-2H-pyridin-1-y1)-[5-(4-nethyl -
trifluoronethyl-isoxazol-3-y1)-thi ophen-2-yl]-net hanone (177 ng, 0.52 mmol)

in CH2C12 (5 nL) was treated with MCPBA Eresumed 50% purity, 356 ng, 1.03
nperature for 16 hr at which tine

nmol ) .

The reaction was stirred atE
LC/ M5 anal ysis showed full conversion of startipg material (6.93 mn,

343) to product (6.29 mn, MB+ = 359)

(4-Fluoro-piperidin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl] -
methanone

[0312] Prepared from 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and 4-fluoromethylpiperidine hydrochloride by the method
described in Example 41. Colorless solid (116 mg, 89%). 'H NMR (CDCl5) 1.85—2.03
(m, 4H), 2.37 (s, 3H), 3.63 — 3.76 (m, br, 2H), 3.89 — 4.03 (m, br, 2H), 4.95 (dm, Jur =
48, 1H), 7.34 (d, ] = 3.6, 1H), 7.46 (d, ] = 3.6, 1H). '>C NMR 7.7, 31.3 (J = 20), 41.2
(br), 87.2 (d, ] = 171), 114.5 (q, J = 2), 118.3 (q, J = 271), 127.8, 129.0, 131.1, 139.6,
155.0 (q, J = 40), 157.7, 162.6. "°F NMR -63.1. LC/MS 6.42 min, [M+1]" 363.

Example 80
F F
SN Q«
F / S FF
O—N 0

[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl] -(3-trifluoromethyl-
piperidin-1 -};l)-methanone

[0313] Prepared from 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-
thiophene-2-carboxylic acid and (+)-3-trifluoromethylpiperidine hydrochloride by the
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[0321] The reaction m xture was then treated with a 5% NaOH sol ution (10 nlL)
with vigorous m xing. The m xture was partitioned between CH2O 2 (10 nl)
and wat erWO0092p638nd t he aqueous portion further extra®Cadsaasn7QR2CL2 (3
x 20 mL). The conbi ned organic extract was dried over Na2SO™4, filtered, and
concentrated in vacuo to afford crude product (192 ng). [0322] G adi ent

col um chromat ography on silica eluting with 75% Et 0Ac/ hexanes, 100% Et OAc
then 10% MeOH Et OAc gave the title conpound as a colorless solid (177 ny,
0.49 mol, 95%. NWR (CDC13) 1.98 -2.26 (m br, 2H), 2.34 (s, br, 3H) 3.18
- 3.73 metl"Bﬁ de%@bedain&gxamp‘}c 31@ (1oREss s%'l'ﬁi (1%3 (§25/(#3”H I;LIMR )(S br,
1H). 13C NMR 7.6, br), 37.1-47.2 (br), 5 114 br3 118. 4
(g, J =-1331)1.7404d, Hz} 2H129&4 135.(&, bi3191)521m5~4292(rq,er1H)4I)31 25125 @&, 162.9.
19F NWR -63.2. LC/MS 6.29 nin, 1%igl\/ﬂrh 359. 2009/ 029632 CT/ USZOO /074353
Seanpl 6 B4t mmlm@y 3400 B At S 29- s bR el 473 (. b, 11D, 7

-y 1H5- ( 4y OBf iy 57t4F7' 4%‘1‘}93{";(': t?«f;ll?fgzﬁ g wl t45|5qghpn 2%%3/43,41?(9? hanone

[ 0323] A sol ut’i o’ of [ | 'udr omét hyt -1 soXazol ii ophen-
2-y1] - ( 74@3ab3; azéasloqclyelzc)[mS]j C(lqhdaatzﬂ)yﬂz(rmaq ha:nae@) (1938[@29 0, PA.4mol ) in

CH3CN (4. nl) and H20 d d wth ceri @H’i}% moni um ni,trate
(cat.). ’r]éétﬂﬁqullg 451(3=I W%Hé\%és slf NM%d”a? 'réécgmlt 9@9&?‘@’ #1140 hr,
at whichytq me LC/ M5 anal ysis confirmed full conversion of starting mat eri al
(6.29 mn, M# = 359) to product (5.53 mns, Mk = 377).

Example 81
FF
@K F
N I\ A
F ¢ )/ S
O~N 0

(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl]-(4-trifluoromethyl-piperidin-1-
yl)-methanone

[0314] Prepared from 5-(5-trifluoromethyl-4-methyl-isoxazol-3-yl)-thiophene-
2-carboxylic acid and 4-trifluoromethylpiperidine hydrochloride by the method described
in Example 41. Colorless solid (135 mg, 90%). 'H NMR (CDCl3) 1.54 — 1.73 (m, br,
2H), 2.00 (d, br, J = 12.7, 2H), 2.31 — 2.42 (m, br, 4H), 2.89 — 3.12 (m, br, 2H), 4.43 —
4.68 (m, br, 2H), 7.33 — 7.37 (m, br, 1H), 7.44 — 7.50 (m, br, 1H). '*C NMR 7.7, 24.7,
40.5 (q, J = 28), 44.4 (br), 114.5 118.5 (q, J = 271), 126.8 (q, J = 278), 127.8, 129.1,
131.3, 139.4, 155.0 (q, ] = 41), 157.6, 162.6. '"F NMR -74.2, -63.2. LC/MS 7.01 min,

[M+1]" 413.
Example 82
F \
N A Q
F // S
O—N 0
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[0324] The m xture was then partitioned between CH2C12 (10 nL) and water (10

m.) and aqueous portion further extracted with CH2A 2 (3 x 20 nL),

dri ed

over Na2S900,2009/020€2ed, and concentrated in vacuo to aff&Cd/Eeusd74s5dpduct .

103251Gradi ent col um chromat ography on silica eluting with 100% Et OAc,
t hen 5% MeOH Et OAc gave the title conpound as a colorless solid (72 ng,
0.19 mmol, 73%. 11-1 NWR (CD30D) 1.48 - 1.63 (m br, 1H), 1.99 -
br, 1H), 2.39 (s, br, 3H), 3.32 - 3.72 (m br, 4H), 3.87 - 4.19 (m br,

2H), 7.50 (s, br, 1H), 7.59 (s, br, 1H. 13C NWMR 8.0, 30.3 -33.0 (br),
- 43.8 (brps Jr% 2?—15)7%11;1 I‘%Q} )5- {*—Jn@thgl ng)luor})%lgth%l (s Qxazdi-3- yg) &)oph%égle/@ 5131 0,

132.5, 140. , 155

m n, [ Mripthandner . Exanpl e 87
(3R, 45)-1- ({5 14- rret @1(tr|fluororrethyl i, soxazol
thien-2-yli caf%dﬁ]yOpl

164. 19F NWR

R R T A R i D R

(3R 49)-334(, F'ﬁﬂ:)e? ﬁ&in(tnéﬁﬂcﬁ 5 ?:22}%6}%0 %Qﬁéﬁn B0 2RO he Sr el

mat eri al 498gbg] 1145 (§d + Q),af i3S (hy, Pr-odur); 12%.821207,0r7e839289! i 811.( 30%.3179

81% . 1H NWR (DVMBO-d6) 1.53-1.

60 &m 1'H, 1.65-1.71 Em 1 H, 2.34 (
1.3, 3 HI358(q.d=4001(ht, 18276 Hy NMR 7@.1.dLCMS 64 1ming [MF11° 8481 (d, J
1 H, 7.54 (br s, 1 H), 7.65 (d, J = 4.0, 1 H. 19F NM\R -62. 2.

mm [ M1] + 377. Exanple 88

Example 83
F F Q\A
(+/-) z / \ N OH
F / S
O—N e}

i
frem 104righuo éldm]e}hé;h-]soxgzol 3-yl)-thiophene-

2. 14 (m

40.

)é&ﬂj%dam d

cri bed

in ExarrpirEEﬂanhﬂé hDdCBlolrleyﬁosdm@ hnfgefs@%;iéH mMRa(atd])(tll3pm 25uch34 afbrs2H),d aci d
chl ori de_was m.) sol ution of trlethlamne and
, dPXture was

i 11 or o0 and AR ASG R0 N BT EAoSHIh: PO 00 PR BAEle . mhe

LC M5

(3-Hydroxy-piperidin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl] -

methanone

[0316] Prepared from 5-(5-trifluoromethyl-4-methyl-isoxazol-3-yl)-thiophene-

2-carboxylic acid and (£)-3-hydroxypiperidine hydrochloride by the method described in
Example 41. Colorless solid (101 mg, 85%). '"H NMR (CD;OD) 1.51 — 1.71 (m, 2H),
1.84 — 2.05 (m, 2H), 2.39 (q, Jyr = 1.5, 3H), 3.34 — 3.65 (m, 2H), 3.68 — 3.85 (m, 2H),
3.86 — 4.14 (m, 1H), 7.49 (d, br, ] = 3.9, 1H), 7.60 (d, br, ] = 3.9, 1H). >C NMR 8.0,
23.6 (br), 33.5,45.1 (br), 55.1 (br), 67.0, 116.7 (q, J = 2), 120.3 (q, J = 270), 129.8, 130.9,
132.4, 141.1, 155.8 (g, J = 40), 159.4, 165.0. "’F NMR -64.8. LC/MS 6.00 min, [M+1]"

361.
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(3S,4R)-1- ({514-nethyl -5-(trifluoronethyl)isoxazol -3-yll

t hi en-2-yl ) carbonyl) pi peri di ne3, 4-diol Prepared from

5- (5- Tri fWOROOMEPE1- 4- net hyl -1 soxazol - 3-y1) -t hi ophene- 2PCaArsRe8YI4383 aci d
and (3S,4R)- 3, 4-Pi peridinediol (CAS [868051-84-71) in the sane manner as
the (3R 4S) isomer (Exanple 87) to afford product as a colorless solid
(303 ng, 81%. LC M5 5.43 mn, [M1]+ 377. Exanple 89 -149-

(3R)-N-net hyl -1- ({5-14-nmet hyl -5-(trifl uoronethyl fi soxazol -3-yl] thien-2-
yCQcar bonyQpi peri di ne- 3- car boxam de Prepared from
5-(5-Trifluoronethyl-4-nethyl -i soxpzgls3-¥l) -thi ophene-2-carboxylic acid
and (3R) - N-net hyl pi peridi ne-3-car bWﬁﬁ%?( Preparative Exanple 31) by the
met hod described in Exanple 2 Method B reversing©he order of addition such
that solid acid chloride was added;to a THE@JUOH of triethylamne and
(3R) - N-met hyl pi peri di ne- 3, cafYyoxaki de/ Wt ‘heH t he reaction mixture was
evaporated in vacuo and fil'tege i e 3 d of water. The resulting
solids were then washed with a 1 ®&ftqueous HCL solution foll owed by water.
The material was air dried to afford product as a colorless solid (157 ny,
86% . LC/MS 6.00 min, [M1l]+ 402. Exanple 90 171

(x)((cis)-3,4-Dihydroxy-piperidin-1-yl)-[ 5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-
thiophen-2-yl]-methanone

[0317] A solution of  (3,6-Dihydro-2H-pyridin-1-yl)-[ 5-(4-methyl-5-
trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl]-methanone (31 mg, 0.09 mmol) in acetone
(2 mL) and water (1 mL) was treated with N-methylmorpholine-N-oxide (17 mg, 0.14
mmol) followed by K,0s04.2H,0O (catalytic). The resulting mixture was stirred at room
temperature for 16 hr, at which time LC/MS analysis showed full conversion of starting
material (6.91 min, MH" = 343) to product (5.57 min, MH" = 377).

[0318] A saturated aqueous Na,SO; solution (10 mL) was then added and the
reaction stirred vigorously for 10 minutes. The mixture was then partitioned between
CH,CI, (10 mL) and water (10 mL) and the aqueous portion further extracted with
CH,Cl, (3 x 20 mL). The combined organic extract was dried over Na,SOy, filtered, and
concentrated in vacuo to crude product (32 mg).

[0319] Gradient column chromatography on silica eluting with 75%
EtOAc/hexanes, 100% EtOAc, 5% then 10% MeOH/EtOAc gave the title compound as a
colorless solid (29 mg, 0.77 mmol, 85%). 'H NMR (CD30D) 1.69 —1.81 (m, 1H), 1.85 —
1.99 (m, 1H), 2.39 (s, 3H), 3.37 — 3.72 (m, br, 2H), 3.75 — 3.84 (m, 1H), 3.84 — 4.16 (m,
br, 3H), 7.53 (s, br, 1H), 7.60 (d, br, ] = 3.8, 1H). '*C NMR 8.0, 30.9 (br), 41.6 (br), 52.1
(br), 69.5, 70.0, 116.7 (q, J = 2), 120.3 (q, ] =270), 129.8, 131.1, 132.4, 141.1, 155.8 (q, J
= 40), 159.4, 165.3. "’F NMR -64.8. LC/MS 5.57 min, [M+1]" 377.
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F 0-NOO (3S)-N-nethyl-1-61514-nmethyl-5-(trifluorornethypisatazol-3-yll

t hi en-2- vyl }carbonyQpi peri di ne- 3-car boxam de Prepared from

5- (5- Tri fWOR00MEP6321 - 4- net hyl -1 soxazol - 3-y1) -t hi ophene- PCTArR008474353 aci d
and (3S)- N et hyl pi peri di ne-3-carboxam de (Preparative Exanple 32) in the
same manner as the 3R i soner (Exanple 89) to afford product as a colorless
solid (303 nyg, 81%. LC/ M5 5.88 mm |[M+1ll+ 402. Exanple 91

N-net hyl - N-{[ (3S)-1-05-0-net hyl -5-(trifluoronethyl)isoxazol-3-yll thien-2-
yl }car bonyl ) pi peri di n-3-y1Jnet hyl } am ne, hydrochl ori de Prepared from
5-(5-Trifluoronethyl-4-nethyl -i soxpzghsi3g¥1l) -t hi ophene-2-carboxylic acid
and tert-butyl nethleSR)-piperidiﬁTGT%Tﬁﬁthylkarbanate (Preparative
Exanpl e 33, 298 ng, 1.30 mvl) by the nethod i bed in Exanple 2 Mt hod
B reversing the order of additdron dquch at §§E§§ acid chloride (0.90 eq)
was added to a THF sol uti am of rj a Narmd and tert-butyl

met hyl [ (3R) - pi peri di n- 3-yl net Hyl ] garbamét e. Y\ The reaction was allowed to
stir 4 hr then partitioned between Et 0AC (18 m.) and a 1 N aqueous HC
solution (10 nL). The organic portion was washed with a further portion of
IN HC1 solution (10 nL) followed by a saturated agqueous NaHCO3 sol ution (10
m.) and Br-inkle(yBS5mifluortmethyt-ggamizol-Baerhiophen-2héhn(7deiaettanver MySO4,
filteredb.qu evgﬁpra ea to,a residue that was chromatographed on silica
gel wi t WY BN hPsRES P ATEERHA 609 as el uant to afford Boc- prot ect ed

i nternmedi ate yeld owsti d gl ( L VoY F 544 4. MEL] +
487. The integﬁég%atéimagg¥ﬂgﬁ t?gatégga??ﬁdg)4 sgﬁi??225§§“ﬁ§§pégen

chl or i detrifluoilgmMethlylax@aeol(3#yhithiophah-Zyl | rmeblarfone (P4 ing, 0.42 trenolpii CH,ELne t he

oo (6ot Sobiel SAARS T BroSnelil g e Bl e o' o
N-ret hy| r-e%oh(w%%tggegfag ?aﬁmegﬁfe%ﬂ £6 h{]é.tu%g:gﬁmyﬂdxwmﬁkg ioWlehi €n- 2-

yl i carbon pi peri yli am ne, hydro ori de
full conversion of starting material (6.93 min, MH" = 343) to product (6.29 min, MH" =
359).

[0321] The reaction mixture was then treated with a 5% NaOH solution (10
mL) with vigorous mixing. The mixture was partitioned between CH,Cl, (10 mL) and
water (10 mL) and the aqueous portion further extracted with CH,Cl, (3 x 20 mL). The
combined organic extract was dried over Na,SQs, filtered, and concentrated in vacuo to
afford crude product (192 mg).

[0322] Gradient column chromatography on silica eluting with 75%
EtOAc/hexanes, 100% EtOAc then 10% MeOH/EtOAc gave the title compound as a
colorless solid (177 mg, 0.49 mmol, 95%). '"H NMR (CDCl;) 1.98 — 2.26 (m, br, 2H),
2.34 (s, br, 3H), 3.18 — 3.73 (m, br, 4H), 3.82 — 4.30 (m, br, 2H), 7.33 (s, br, 1H), 7.43 (s,
br, 1H). '*C NMR 7.6, 24.6 (br), 37.1 — 47.2 (br), 50.1, 50.5, 114.5 (br), 118.4 (q, J =
271), 127.8, 129.2, 131.2, 139.5, 154.9 (q, J = 40), 157.6, 162.9. ""F NMR -63.2.
LC/MS 6.29 min, [M+1]" 359.
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Prepared from

5-(5-Trifluoronethyl-4-nethyl-isoxazol -3-y1)-thi ophene-2-carboxylic acid
and tert-Wot09/02863y| [ ( 3S) - pi peri di n- 3-yl net hyl ] car bamatP€ T(IRReN8AN4353 ve
Exanple 34, 340 ng, 1.48 mml) in the sane manner as the 3S isonmer (Exanple
91) to afford Bocprotected internediate as a colorless oil (547 ng, 76%.
LCOMS 7.36 mn, [Mt1l]+ 487. The product was obtained as a colorless
free-fl owi ng powder (440 ng, 93%9. LC/ M5 4.82 min, [M11+ 388. Exanple 93
(3R) - N-net hyl - 1-6115-[ 4- et hyl -5-(trifl uoronethyl)isoxazol-3-yl] thien-2-

yl kar bonyl ) pi peri di n- 3-am ne, hydr%ﬂggge Prepared from
5-(5-Trifluoronethyl-4-nethyl-isoxazol™-3-y1l)-thi ophene-2-carboxylic acid
and (tell-butyl methyl [(3R)-piperidin-3-yl]carb8fate (Preparative Exanple
35, presuned quantitative yield, 4,48 mol) he nmet hod described in
Exanmple 2 Method B revers(igj;_]g Fye order/of a such that solid acid
chloride (0.90 eq) was added ¢0

(tert-butyl nmethyl[(3R)-piperidi m3Nyl]carbBamate (presunmed quantitative
yield, 4.48 mmol). The reaction was allowed to stir 4 hr, evaporated in
vacuo, and the solids filtered with the aid of water. The air-dried solids
were the t Q% . ; _Si4 i i hexane
5% o e e B T o1
76%) . LQOhMphen-331methakbiiel+ 474. The internmedi ate was then treated with a 4

N sol ution of rogen chl ori i LA, -di oxane L nd stirred for 24
hr, after whi @Emi me A ﬁ‘éu?‘é‘heg ;f%ﬁ‘nh‘il%@%)dﬁét Qfoé‘?ﬁz(;\égrl%&%a&r%yljé%%h% af ford
a free-fdom al_orl W 0 imal 4 had
occurr edi gw(? g)txg?y%vtg o%og?i 0 epQ é(’/;ll f/g&?a@%@ %%diﬁ;ﬁlg%). mgéxlg%%lﬁem 94
(3.5) - N-meh hiyd HIO (2 ;i 0)-westtieyted Svifht ceriiinu@Y pamioyiun siagez(oht:)3Thd testlhngn- 2-

solution was stirred at room temperature for 40 hr, at which time LC/MS analysis
confirmed full conversion of starting material (6.29 min, MH" = 359) to product (5.53
mins, MH" = 377).

[0324] The mixture was then partitioned between CH,Cl, (10 mL) and water
(10 mL) and aqueous portion further extracted with CH,Cl, (3 x 20 mL), dried over
Na,SOq, filtered, and concentrated in vacuo to afford crude product.

[0325] Gradient column chromatography on silica eluting with 100% EtOAc,
then 5% MeOH/EtOAc gave the title compound as a colorless solid (72 mg, 0.19 mmol,
73%). 'H NMR (CD;0D) 1.48 — 1.63 (m, br, 1H), 1.99 — 2.14 (m, br, 1H), 2.39 (s, br,
3H), 3.32 - 3.72 (m, br, 4H), 3.87 — 4.19 (m, br, 2H), 7.50 (s, br, 1H), 7.59 (s, br, 1H).
BC NMR 8.0, 30.3 —33.0 (br), 40.5 — 43.8 (br), 71.7, 72.1 (br), 116.6 (br), 120.2 (q, ] =
270), 129.8, 131.0, 132.5, 140.8, 155.8 (g, J = 41), 159.3, 164.9. '"F NMR -64.7.
LC/MS 5.53 min, [M+1]" 377.

Example 87
F 7\ Q o
F O-N (0]
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y0 car bonyQpi peri di n-3-am ne, hydrochl ori de Prepared from

5-(5-Trifluoronethyl-4-nethyl-isoxazol -3-y1)-thi ophene-2-carboxylic acid

and tert-WOot2009/02263y 1[ ( 3S) - pi peri di n- 3-yl net hyl ] car bamaPET(USR@8ATHES ve

Exanpl e 36, presunmed quantitative yield, 4.48 mol) in the sane manner as

the 3R i soner (Exanple 93) to afford Boc-protected internediate as a

colorless oil (1.51 g, 71%. LCMS 7.32 mn, [M1ll+ 474. The product was

obtained as a colorless free-flow ng powder (1.06 g, 81% sone |oss of

material had occurred on rotary evaporation). LG M 4.55 min, [Mrl V 374

EXAD| & O 45 2RISR B ialzo P AL SRIRIAY p3aAAEO! - 3!
i en-2-yl } net hanone

Pr epar edi, #aliad- Met hyl - 3-t hi ophen-2-y1-5-trifl uoronethyl -i soxazol eand2-

met hoxybenzo chl oride. t he ho escribed . in.Exanple 3. Crude product

was chr oﬁrﬁmféé &9 S RaRrenciadi-meth ‘EPG%&?%@Q&&%&GE@ZTOH%?X%%C‘%

el vant. 09 RLORYEAARI YEWSOY1 19508 300 o 100 Mnoddssriftd MR

(coc13) 293¢ ]?’3,)3’: pedi 31?-})?(83.82/1(3, 3 A@b 7‘%01-7.080 m oo b,

7. 27- 7. 5BXampld 2HVethbd B Medferdng) theSarder; ofldddifon ddch. that( eplidJackd thlbjide 326. 7,

128.2, 129.0, 129.6, 132.7, 135.0, 136.3, 147.1, 155.4 (q,. J_= 41), 157.3,
158.0, 13ded’ to] 9r TRIEOMI3 (4, mLd} vBLY . ssdutiany of [ wiethylaseige anda (3R 4Sp8.4-

1-{5-14-pethythedtoll B Lich&19" OAREDYE Whifi 870 ctidh Yhix kel WAV quchbrddt RAROME
addition of water. The resulting solids were then filtered and washed with a 1 N aqueous
HCI solution followed by water. The material was air dried to afford product as a
colorless solid (304 mg, 81%). 'H NMR (DMSO-d6) 1.53-1.60 (m, 1 H), 1.65-1.71 (m,
1 H),2.34 (d,J = 1.3, 3 H), 3.10-4.00 (br m, 6 H), 4.70 (d,J = 4.4, 1 H), 4.81 (d, ] = 4.0,
1 H), 7.54 (br s, 1 H), 7.65 (d, J = 4.0, 1 H). ""FNMR -62.2. LC/MS 5.44 min, [M+1]*

377.
Example 88
: A
F 7 s N o™
F O-N 0

(3S,4R)-1-({5-[4-methyl-5-(trifluoromethyl)isoxazol-3-yl] thien-2-yl}carbonyl)piperidine-
3,4-diol

Prepared from 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-thiophene-2-carboxylic acid
and (3S,4R)-3,4-Piperidinediol (CAS [868051-84-7]) in the same manner as the (3R, 4S)
isomer (Example 87) to afford product as a colorless solid (303 mg, 81%). LC/MS 5.43
min, [M+1]" 377.

Example 89
. A 3
F 7 s™r N N~
-N o) o)
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Pr epar edf r om4- Met hyl - 3-t hi ophen-2-y1-5-trifl uoronethyl -i soxazol eand2-

acet oxybenzoyl chloride by the nethod described in Exanple 3. Crude product
was chr onWOgruPaed on silica gel with Et0Ac/ hexanes (1PCIHE0@BET3SaS
eluant to afford product as a tan colored solid (80 ng, 58%. 11-1 NWR
(cbc3) 2.39 (d, J =1.3, 3 H, 3.62 (s, 3 H, 7.57 (d, J =4.0, 1 H, 7.74
(d, J =4.0, 1 1-1). "9F NW\R -63.1. LC M5 7.82 mn, [M1l]+ 276. Exanple 97
/ 0-NO O,H

(2- hydr oxypheny1) { 544- et hyl - 5- (trifl uoromet hyl )i soxazol - 3-yQ hi en- 2- Anet ha
none 103261 A solution of (2-nmethoxyphenyl) (5-[4-nethyl-5-

(trifluogckggi_ b So¥xazpl - 3- yl-] 4 @T? oN =xapple 95, 37 ng, 0.1
nmol ) infd C P‘%k’%ﬁﬁ%‘ghfﬁ’f%{{rm&f’%’%@x V\(/;a)‘}sag(?%ggl{%?»wﬂph boron tribrom de
(100 RI, ylpéarbonylMipdrichead-odmbblwamde sol ution, 0.1 nol) and allowed to warmto
0O Cand stir at_that tenperature for 16 h. After that tinme the reaction was

quenchedPwpagd iegme o-(G S i uoremethyat-methybniogaznd Snd bHugrbeas-2ccadborylic a¢id Et 0AC

(10 nm). T rgani XELACT W 1ed bE| ty] ( ) then
s S R B
product . dekbibe&r dBxanpld - Meatisl Bheodtsihg gh@phieel o0additibh Gacty eat blid acid

Et OAc/ hexanes (20% as eluant to afford product as a yell ow col ored solid

(29 ny, ©dogde was ppiged topCTEF wlgmon ef trigthylamige and (FR)-Ti-mehylpipgridine-32 H) |
8.03-8.0 1.H 3. = 4 1.1-1 8. (d J = , 8.46
Cad. 5 CagbGRardad) gl e e edelfalmifongp Fighopgiagel i dgtifrsduithy rog
I'S: the aid of water. The resulting solids were then washed with a 1 N aqueous HCI solution
followed by water. The material was air dried to afford product as a colorless solid (157

mg, 86%). LC/MS 6.00 min, [M+1]" 402.

Example 90
0 O
Fo— I s N NS

-N @] @]

(3S)-N-methyl-1-({5-[4-methyl-5-(trifluoromethyl)isoxazol-3-yl] thien-2-
yl}carbonyl)piperidine-3-carboxamide

Prepared from 5-(5-Trifluoromethyl-4-methyl-1soxazol-3-yl)-thiophene-2-carboxylic acid
and (3S)-N-methylpiperidine-3-cartboxamide (Preparative Example 32) in the same
manner as the 3R isomer (Example 89) to afford product as a colorless solid (303 mg,

81%). LC/MS 5.88 min, [M+1]" 402.

Example 91
H
FF 7 ) /S\ @VN\
O-N 0]
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1. A conpound of fornula la: (La) or a pharmaceutically acceptable salt
t hereof, wherein: R is H (hydrogen), or is selected fromthe group
consi st i NYyoapoarge32and ( Cl- C6) al kyl, each optionally suB€Titise8M7443 h one
or nore Rh; each Rh is independently selected fromthe group consisting of
hal o, cyano, nitro, and -OH A" is N (nitrogen), or CR2; A2 and A3 are each
i ndependently O (oxygen) or N (nitrogen) with the proviso that when A2 is O
(oxygen), A3 is N (nitrogen) and when A2 is N (nitrogen), A3 is 0 (oxygen);
R2 is EIl (hydrogen), (Cil-C6)alkyl, aryl(Cl-C6)alkyl, (C, - C6)al kenyl,
( CZC(C6) aJVL"ri{é'}lgEbN 9[(39} }’J({joﬂtﬂn%ﬂ 5 YtrﬁMBﬁJn‘z&h}Uﬁﬁx&éJlB SAfgiear2-more halo; X
S

yl}carbonyl)pzperzdzn 3-yl]methyl}am1ne hydrochloride

Prepared from 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-thiophene-2-carboxylic acid

and tert-butyl methyl[(3R)-piperidin-3-ylmethyl]carbamate (Preparative Example 33,

298 mg, 1.30 mmol) by the method described in Example 2 Method B reversing the

order of addition such that solid acid chloride (0.90 eq) was added to a THF solution of

triethylamine and and tert-butyl methyl[(3R)-piperidin-3-ylmethyl]carbamate. The

reaction was allowed to stir 4 hr then partitioned between EtOAc (10 mL) and a 1 N

aqueous HCI solution (10 mL). The organic portion was washed with a further portion of

IN HCI solution (10 mL) followed by a saturated aqueous NaHCO3 solution (10 mL) and

brine (10 mL). The organic layer was then dried over MgSOQy, filtered, and evaporated to

a residue that was chromatographed on silica gel with EtOAc/hexane (40% then 60%) as

eluant to afford Boc-protected intermediate as a yellow-tinted oil (423 mg, 67%). LC/MS

7.44 min, [M+1]" 487. The intermediate was then treated with a 4 N solution of

hydrogen chloride in 1,4-dioxane (4 mL) and stirred for 24 hr, after which time the

reaction mixture was evaporated in vacuo to afford a free-flowing colorless powder (320

mg, 88%). LC/MS 4.91 min, [M+1]" 388.

Example 92
M O

N-methyl-N-{{(3R)-1-({5-[4-methyl-5-(trifluoromethyl)isoxazol-3-yl] thien-2-
yl}carbonyl)piperidin-3-yl] methyl}amine, hydrochloride

Prepared from 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-thiophene-2-carboxylic acid
and tert-butyl methyl[(3S)-piperidin-3-ylmethyl]carbamate (Preparative Example 34, 340
mg, 1.48 mmol) in the same manner as the 3S isomer (Example 91) to afford Boc-

protected intermediate as a colorless oil (547 mg, 76%). LC/MS 7.36 min, [M+1]" 487.
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Y is-N(R4), where the two Rif groups are taken together with the nitrogen
to which they are attached to forma 3-8 nenbered nonocyclic or a 7-12
menber ed WORYENG28632i ng system each optionally conpri si RGTAIBR08(074353 e

addi ti onal heteronmom oups selected fromO (oxygen), S(0)," and NR, wherein
each ring systemis optionally substituted with one or nore Rd; each R, is
i ndependently sel ected fromthe group consisting of hydrogen, (Cl-C6)alkyl,
aryl, heteroaryl, (Cl- C6) al kyl sul fonyl, arylsultbnyl, (Cl-C6)alkyl C(0),
------- aryl C (0)-, hydroxy(Cl-C6)al kyl, al koxy(Cl-C6)al kyl, heterocycle,

(Cl1- C6) atky FI%(IQ() was ()Q%m@@%@rab%bﬁllessaf% @6&1&1@%’0@%@%@%% 93BfChCRES | S

i ndependently hal o, cyano, nitro, oxo, RgN~('C - Co) al

-(CH2) " NRSRQIQ([MNRTB@ -NR, C (0) Rg, arle( 0) NR1Rx, C(O) OH, (C1-Co)al kyl,
(C3- GCs)cycl oal kyl, (CH )"01.1, (C1-Co6) aI koxy, hal o(CI C6) al koxy,
het er ocycl e, aryl, heterocycl e(C C6) al k aryl (C -C6) al kyl, NReS(0)z(C
-C6)al kyl, NReS (0O)aryl, -NR C(O) NF\"C(O)ORy or OC (0) NRi Rg;

each n is independently an integer sel ect ed fromO, 1, and 2; each z is

i ndependently an i nteger sel ect d fr nd 2, Z1is S (sulfur) Z2,
and Z3 are each |ndependent r/ogen) S (sulfur), or CR;
each R5 is independently Ig y r en)S ( 1 )ankyl , or aryl (Cl-C6)al kyl ;

(3R)-N-methyl-1-({5-[4-methyl-5-(trifluoromethyl)isoxazol-3-yl] thien-2-
yl}carbonyl)piperidin-3-amine, hydrochloride

Prepared from 5-(5-Trifluoromethyl-4-methyl-isoxazol-3-yl)-thiophene-2-carboxylic acid
and (tert-butyl methyl[(3R)-piperidin-3-yl]carbamate (Preparative Example 35, presumed
quantitative yield, 4.48 mmol) by the method described in Example 2 Method B
reversing the order of addition such that solid acid chloride (0.90 eq) was added to a THF
solution of triethylamine and and and (tert-butyl methyl[(3R)-piperidin-3-yl]carbamate
(presumed quantitative yield, 4.48 mmol). The reaction was allowed to stir 4 hr,
evaporated in vacuo, and the solids filtered with the aid of water. The air-dried solids
were then chromatographed on a short silica gel column with EtOAc/hexane (75%) to
afford Boc-protected intermediate as a colorless solid (1.61 g, 76%). LC/MS 7.33 min,
[M+1]" 474. The intermediate was then treated with a 4 N solution of hydrogen chloride
in 1,4,-dioxane (20 mL) and stirred for 24 hr, after which time the reaction mixture was
evaporated in vacuo to afford a free-flowing colorless powder (1.14 g, 82%, some loss of

material had occurred on rotary evaporation). LC/MS 4.57 min, [M+1]" 374.

Example 94
-1 0
F—C T s N
F O-N o) H
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each Re is independently hydrogen, (Cl-C6)alkyl, aryl or heteroaryl; each
Rf and Rg is independently hydrogen, (Cl-C6)al kyl, aryl or heteroaryl, or R
and Rg arneoapwiR@kl y taken together with the nitrogen PETMSPWROT438Y are
attached to forma 3-8 nenbered nouocyclic or a 7-12 nenbered bicyclic ring
system each optionally conprising one or nore additional heteroatom groups
selected fromO (oxygen), S(0)2., and NR, wherein each ring systemis
optionally substituted with one or nore Rq; each RQ is independently hal o,
cyano, nitro, oxo, RARI N (Cl-C6)al kyl, (CH )NR Rf,C(O)NR RJ, NRk.O (O)RJ.,
ary1¢( ow@ Rmethpl= ﬁf{@)ﬁﬁnetﬁzﬁlj-%ﬁﬁb%ﬂethﬂ)@%xaz@?—)?%ﬁhQﬂ-ley| -(CH', )" OH

(C1- CB) %ybny -3 ChhAl KOXY, rocycle, aryl ’
R B G DAL, 5 BBl SR e b

i ndependﬁlﬂt I bérttblﬂlyloﬁﬁfhy] (Q)Jplﬁéacﬂﬁ%yylmemymbarbﬁmmet(ﬁ@ﬁwﬂve Eagipl&iz@and R
i s independently hydrogen, (C, - allcg# atyl or heteroaryl; and the
das hed mrﬁ@meémt@g@mlse wlcbﬁﬁfiornmol)dau sanpgmanndi s dha3R omer Exasemipr i si ng

- N( R4) ﬁqo 61' ford g t er gc!tg ntem}eldlate a a coP)rless (ml)?tjﬁfi(ghfél‘%b a'L@/lq?l’SR@,SEr e|3.n

peri y substTtuted nor e
The Comﬁuﬂ@\/ﬂfl]ufﬂﬂ. nrﬂe ﬂs;@uuagwtshﬁmflﬁudnasl @éolorless free-flowing powder (1.06 g,

81%, some loss of material had occurred on rotary evaporation). LC/MS 4.55 min,

[M+1]" 374.
Example 95
F 7\
F // S
F O-N O O

(2-methoxyphenyl){5-[4-methyl-5-(trifluoromethyl)isoxazol-3-yl] thien-2-yl})methanone
Prepared  from  4-Methyl-3-thiophen-2-yl-5-trifluoromethyl-isoxazole  and  2-
methoxybenzoyl chloride by the method described in Example 3. Crude product was
chromatographed on silica gel with EtOAc/hexanes (15 then 25%) as eluant to afford
product as a yellow-tinted oil (100 mg, 54%). 'H NMR (CDCls3) 2.39 (d, J = 1.3, 3 H),
3.82 (s, 3 H), 7.01-7.08 (m, 2 H), 7.27-7.54 (m, 4 H). '*C NMR 8.0, 55.9, 111.9, 115.9
(q, J = 151), 120.7, 128.2, 129.0, 129.6, 132.7, 135.0, 136.3, 147.1, 1554 (q, J = 41),
157.3, 158.0, 188.2. 'F NMR -63.1. LC/MS 7.50 min, [M+1]" 368.

Example 96
F 7\
Fo—C I s
F O-N (@

1-{5-[4-methyl-5-(trifluoromethyl)isoxazol-3-yl] thien-2-yl}ethanone
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X- Y or a pharmaceutically acceptable salt thereof. 4. The conpound of
claim, wherein Xis C(0). 5.A conmpound of formula Ha: (ha) or a

phar maceuwocadd/ozIesecept abl e salt thereof, wherein: RE i PCHURYSOMPEH), or
is selected fromthe group consisting of aryl and (Cl-C6)al kyl, each
optionally substituted with one or nore Rh; each Rh is independently

sel ected fromthe group consisting of halo, cyano, nitro, and OH

Prepared from  4-Methyl-3-thiophen-2-yl-5-trifluoromethyl-isoxazole = and  2-
acetoxybenzoyl chloride by the method described in Example 3. Crude product was
chromatographed on silica gel with EtOAc/hexanes (15 then 25%) as eluant to afford
product as a tan colored solid (80 mg, 58%). 'H NMR (CDCl3) 2.39 (d, J = 1.3, 3 H),
3.62 (s, 3 H), 7.57 (d, ] = 4.0, 1 H), 7.74 (d, ] = 4.0, 1 H). "’F NMR -63.1. LC/MS 7.82
min, [M+1]" 276.

Example 97
F 7\
F 77 S
F -N 0O O.

H

(2-hydroxyphenyl){5-[4-methyl-5-(trifluoromethyl)isoxazol-3-yl] thien-2-yl}methanone

[0326] A solution of (2-methoxyphenyl) {5-[4-methyl-5-
(trifluoromethyl)isoxazol-3-yl]thien-2-yl jmethanone (Example 95, 37 mg, 0.1 mmol) in
dichloromethane ( 2 mL) at -78 °C was treated with boron tribromide (100 uL of a1 M
dichloromethane solution, 0.1 mol) and allowed to warm to 0 °C and stir at that
temperature for 16 h. After that time the reaction was quenched with water (3 mL) and
partitioned between water (10 mL) and EtOAc (10 mL). The organic extract was washed
with a brine solution (10 mL) then dried over Na,SOy, filtered, and concentrated in vacuo
to afford crude product. The crude product was chromatographed on silica gel with
EtOAc/hexanes (20%) as eluant to afford product as a yellow colored solid (29 mg, 82%).
'H NMR (CDCl3) 2.92 (d, J = 1.8, 3 H), 7.46-7.76 (m, 2 H), 8.03-8.08 (m, 1 H), 8.12 (d, J
=4.0,1H), 8.28 (d, ] =4.0, 1 H), 8.46 (dd, J = 8.4, 1.8, 1 H), 11.50 (s, 1 H). "°’F NMR -
63.1.
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A" is N (nitrogen), or CR2; R2 is H (hydrogen), (Cl-C6)alkyl,

aryl (C1- C6) al

kyl, (C2- Co6)al kenyl, (C2-C6)al kynyl, or aryl

optionally

substituted with one or nore halo; A2 and As are each independently 0 (oxygen)
or N (nitrogen) with the proviso that when A= is 0, As is N and when A= is N,
is S (sulfur); Z2, and Z3 are each independently O (oxygen), N

S (sulfur), or CRs; each R is independently H (hydrogen),

or —aryl(C'-GC6)alkyl; XisC(,0),C=S),S, orS(0) ; each nis

i ndependent | y Vématiinclegoed sel ected from 0, 1, and 2; each z is independently an
i nt eger sel ecfled dongoudd of foandada: Y is -N(R4)2 optionally substituted with

As is 0; Zi
(nitrogen),,
(C1- Co6) al kyl ,

one or nore Rd; each R' is independently selected fromthe group consist- ing
of hydrogen, OH, (Cl-C6)al kyl, (C9-C6)al kenyl, (C2-C6)al kynyl, (Cl-C6)al kanoyl,
(C -Co) al koxycar bo- (Ia)

Z2
’, \\\ Z3

/\ Y
X/

or a pharmaceutically acceptable salt thereof,

wherein:

R'is H (hydrogen), or is selected from the group consisting
of aryl and (C,-Cy)alkyl, each optionally substituted
with one or more R;

each R,, is independently selected from the group consist-
ing of halo, cyano, nitro, and —OH,;

A' is N (nitrogen), or CR?;

A? and A are each independently O (oxygen) or N (nitro-
gen) with the proviso that when A® is O (oxygen), A’ is
N (nitrogen) and when A? is N (nitrogen), A® is O (oxy-
gen);

R? is H (hydrogen), (C,-Cy)alkyl, aryl(C,-Cy)alkyl, (C,-
Cgalkenyl, (C,-Cy)alkynyl, or aryl optionally substi-
tuted with one or more halo;

X is —C(—0)—,—C(=8S)——S—, or —S(0)—;

Y is—N(R™*), where the two R* groups are taken together
with the nitrogen to which they are attached to form a 3-8
membered monocyclic or a 7-12 membered bicyclic
ring system, each optionally comprising one or more
additional heteroatom groups selected from O (oxygen),
S(0),, and NR, wherein each ring system is optionally
substituted with one or more R ;;

each R, is independently selected from the group consist-
ing of hydrogen, (C,-Cy)alkyl, aryl, heteroaryl, (C,-Cy)
alkylsulfonyl, arylsulfonyl, (C,;-Cy)alkylC(O)—, arylC
(O)—, hydroxy(C,-Cy)alkyl, alkoxy(C,-Cg)alkyl,
heterocycle, (C,-Cy)alkylOC(O)—, (C,-Cyalkylami-
nocarbonyl, and arylaminocarbonyl;
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nyl, (C3-C8)cycloal kyl, -(CH2)"(C3-C8)cycl oal k-yl, heteroaryl, aryl,

aryl (Cl - Cdal kyl , heterocycle, heterocycl e(Cl-C6)al kyl,

het er ocycl e( Cl- C6) al kanoyl and NRaRb; or two |l e groups are optionally taken
together with the nitrogen to which, they are attached to forma 3-8 nenbered
nmonocyclic or a 7-12 nmenbered bicyclic ring system each optionally conprising
one or nore additional |ieteroatom groups selected fromO (oxygen), S(0),, and
NR, wherein ea rin s.optionally. substi with one or nore Rci;
each R and %9 dllshg‘é%é g?ﬁt:l &gﬁé’@%ﬂ %]rt é:g%%g cyl, or Ra and Ro are
optional |y takén-tegdtHer—(wHn,N O ég\ Chey are attached to form
a 3-8 nmenber edQ}Bgo@leC(@)MR T—QBQﬂ@HLe(ICéd iadkpdl (€s1i ng system each
optional 'y sulispcycivetkyli t-h((iie), aHmr e (g)alk@enl kylb(G,-up s ; each Rc is

i ndependent | y Gghheixgd herconeyidie, @fyduRetemtsichi(CngCohlldydr ogen, (C'-C6)al kyl,
aryl, heteroar ](C(le )?\%,)1 a_LIsNngq(jpl(;(ﬁcw ,pul_f\gpegl, (C,-0C6)alkylC(0)--,

arylC (0)-, hy CF)E\IH]; | Kyl .phet er ocycl e,
(C, -Co)al kyl %fy C -Coja I'kyl‘arf nocar“nonyl and_,a(r)yl am nocar bonyl; each Rd

is i ndependent cya ? m t ro ( )aI kyl,
%@@é@; )0l -1, (Cl-CB)alkyl,
‘)-1‘31@@ eg%)sgek‘ 6) al koxy het er ocycl e,

- (C - 12) " NRAG'C
(C3- GCs)cycl

) al kyl, aryl (C,, NReS(O)z(CI -C Jallcyl, NLS
are each 1ndegendently O (oxygen), N (nitro-

aryl, hetero%%/tsl (fg,gl

cren) S (sulfur), or CR

each R’ is independently H (hydrogen), (C,-Cg)alkyl, or
aryl(C,-Cy)alkyl;

each R, is independently hydrogen, (C,-Cy)alkyl, aryl or
heteroaryl,

each R and R, is independently hydrogen, (C,-Cs)alkyl,
aryl or heteroaryl or R.and R, are optionally taken
together with the nitrogen to which they are attached to
form a 3-8 membered monocyclic or a 7-12 membered
bicyclic ring system, each optionally comprising one or
more additional heteroatom groups selected from O
(oxygen), S(0O),, and NR_ wherein each ring system is
optional]y substituted with one or more R ;

each R, is independently halo, cyano, mtro oxo, RRN
(C, C6)alkyl —(CH,),NR,R —C(O)NR NRkC

Ly Ly &

(O)R,, arylC(O)NR R , —C(O)OH, (C,-Calkyl, (Cs-
Cs)cycloalkyl —(CH,),,OH, (C,-Cy)alkoxy, halo(C,-
Ce)alkoxy, heterocycle, aryl, heterocycle(C,-Cy)alkyl,
aryl(C,-Cy)alkyl, —NR_S(O),(C,-Cylalkyl, —NR,S
(0),aryl, —NR,C(O)NR,R;, —NR,C(O)OR,, or —OC
(O)NRR;

each R, is independently hydrogen, (C,-Cy)alkyl, aryl or
heteroaryl;

each R, and R, is independently hydrogen, (C,-Cy)alkyl,
aryl or heteroaryl; and

the dashed line represents an optional double bond wherein
the ring comprising Z*,Z?, and Z? is heteroaromatic.
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(0)zatyl,NR C(0)NRAg, -NR'C(0)ORf, orOC (0O)NRfRg; each R' is independently
hydrogen, (C, -C6)al kyl, aryl or heteroaryl; each Rf and Ets is independently
hydrogen, (Cl-C6)allcyl, an or heteroaryl, or Rf and Rg are optionally taken
together with the nitrogen to which they are attached to fonu a 3-8 nenbered
nmonocyclic or a 7-12 nmenbered bicyclic ring system each optionally conprising
one or nore additional heteroatom groups selected fromO (oxygen), S(0)z, and
NR, wherein each ring systemis, oi)t»i onal ly supstituted with one or nore Rg;
each Ri ndependeAtThe cegipernd 9belpym Layherein oRERORIIREHE; - 06) al kyl ,
( CH2) " NR1RJ, Cp) MricRally gohsRiuted ihaie)ami®e R 0) OH, (C1- C8) al kyl, (C3-
C8) cycl oal | cyl , 3(THYI@GunACEcCoinal koxyg thedbof@a: - C6) al koxy, heterocycl e,
aryl, heterocycl e(Cl-C6)al kyl, aryl (Cl-C6)al kyl, -NR S(0), (Cl-C6)alkyl, -NRi cS
(O)aryl. -NRKC(O)NRRJ, NRI,C(0)ORi, or OC (0)1\IRRJ; each Bk is independently
hydrogen, (CFC6)allcyl, agyl or heteroaryl; each R, and R is independently
hydr ogen, (Cl-C6)al kyl, arYyl 01{1 hetef{soaryl; and

>/

N \ R?

o 7

or a pharmaceutically acceptable salt thereof.
4. The compound of claim 3, wherein X 1s —C(=0).
5. A compound of formula Ia:

(I1a)

Rl
z'l b 2
' P x
M 7 2N 3
A Z
l‘ ’,
Zt===2
X/Y

or a pharmaceutically acceptable salt thereof,

wherein:

R'is H (hydrogen), oris selected from the group consisting
of aryl and (C,-Cy)alkyl, each optionally substituted
with one or more R;

each R, is independently selected from the group consist-
ing of halo, cyano, nitro, and —OL;

Alis N (nitrogen), or CR?;

R? is H (hydrogen), (C,-Cgalkyl, aryl(C,-Cg)alkyl, (C,-
Cglalkenyl, (C,-Cy)alkynyl, or aryl optionally substi-
tuted with one or more halo;

A”and A® are each independently O (oxygen) or N (nitro-
gen) with the proviso that when A% is O, A® is N and
when A?is N, A% is O;
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t he dashed line represents an optional double bond wherein the ring conpri si
ng Al, A2, and A' is heteroarorna tic and the ring conprising Z1, Z2, and Z3
is heteroaromatic; with the proviso that the conpound of fornula ha is not

selected fromthe group consisting of: and with the proviso that when Z2 and
Z3 are both CR 5 where each RS is H Xis C(-0), Yis ----- N(R4),, and one R4
is H then the other R4 is not -014. 6. The conmpound of claim5 with the

proviso that R4 is not a 7-azabicyclo[2.2.1]heptane or

1- azabi cycl of Zzlszﬁ 6utlmg; each optionally substituted with (Cl-Quit:4 7.
The conpound &2, cinal Z?&léwachgndhpelﬁ@afnﬂy & (oxygen)parniaeutical | y acceptabl e
salt thereof. (%Pe%lg reR@df claim 7, wheréin Y is - N(R4),; and -N(R4),

I's piperidinyl g m&epen%senltlydﬁealyvarogeﬁﬂe(d) lr-d‘r?alﬁyﬁ

aryl(C,-Cy)alkyl;

X 1s —C(=0)—, —C(=S)—, —S—, or —S(0)—;

each nis independently an integer selected from 0, 1, and 2;

each zis independently an integer selected from 0, 1, and 2;

Y is —N(R*), optionally substituted with one or more R ;;

each R* is independently selected from the group consist-
ing of hydrogen, —OH, (C,-Cy)alkyl, (C,-Cy)alkenyl,
(C,-Cglalkynyl, (C,-Cg)alkanoyl, (C,-Cg)alkoxycarbo-

nyl, (C;-Cg)eycloalkyl, —(CH,),(C5-Cg)cycloalkyl,
heteroaryl, aryl, aryl(C,-Cy)alkyl, heterocycle, hetero-
cycle(C,-Cy)alkyl, heterocycle(C,-Cy)alkanoyl and
NR_R,; or two R* groups are optionally taken together
with the nitrogen to which they are attached to form a 3-8
membered monocyclic or a 7-12 membered bicyclic
ring system, each optionally comprising one or more
additional heteroatom groups selected from O (oxygen),
S(0),, and NR_ wherein each ring system is optionally
substituted with one or more R ;;

eachR_and R, is independently hydrogen or (C, -Cy)alkyl,
orR,and R, are optionally taken together with the nitro-
gen to which they are attached to form a 3-8 membered
monocyclic or a 7-12 membered bicyclic ring system,
each optionally substituted with one or more C,-Cgalkyl
groups;

each R_ is independently selected from the group consist-
ing of hydrogen, (C,-Cy)alkyl, aryl, heteroaryl, (C,-Cy)
alkylsulfonyl, arylsulfonyl, (C,-Cy)alkylC(O)—, arylC
(O)—, hydroxy(C,-Cylalkyl, alkoxy(C,-Cg)alkyl,
heterocycle, (C,-Cy)alkylOC(O)—, (C,-Cy)alkylami-
nocarbonyl, and arylaminocarbonyl;
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9. A conmpound selected fromthe group consisting of ON0O O-H

each R, is independently halo, cyano, nitro, oxo, RR N
(C,-Celalkyl, —(CH,),NRR ., —C(O)NR R, —NR_C
(O)R,, arylC(O)NR R, —C(O)OH, (C,-Calkyl, (C,-
Cg)eycloalkyl, —(CH,),,OH, (C,-Cy)alkoxy, halo(C,-
Cealkoxy, heterocycle, aryl, heterocycle(C,-Cg)alkyl,
aryl(C,-Cy)alkyl, —NR_S(O)_(C,-Cyalkyl, —NR_S
(0O).aryl, —NR ,C(O)NR R, —NR,C(O)OR, or —OC
(ONRR,;

each R, is independently hydrogen, (C,-Cy)alkyl, aryl or
heteroaryl;

each R and R, is independently hydrogen, (C,-Cy)alkyl,
aryl or heteroaryl, or R, and R, are optionally taken
together with the nitrogen to which they are attached to
form a 3-8 membered monocyclic or a 7-12 membered
bicyclic ring system, each optionally comprising one or
more additional heteroatom groups selected from O
(oxygen), S(O),, and NR_ wherein each ring system is
optionally substituted with one or more R ;

each R, is independently halo, cyano, nitro, oxo, R,R;N
(C,-Colalkyl, —(CH,),NR,R;, —C(O)NR,;R;, —NR,C
(O)R,, arylC(O)NR,R;, —C(O)OH, (C,-Cy)alkyl, (C;-
Cg)eycloalkyl, —(CH,),,OH, (C,-Cy)alkoxy, halo(C, -
Cg)alkoxy, heterocycle, aryl, heterocycle(C,-Cy)alkyl,
aryl(C,-Cy)alkyl, —NR_S(0O),(C,-Cyalkyl, —NR,S
(0O),aryl, —NR,C(O)NR,R,, —NR,C(O)OR,, or —OC
(O)N—Rz'Rj;

each R, is independently hydrogen, (C,-Cy)alkyl, aryl or
heteroaryl,

each R, and R} is independently hydrogen, (C,-Cs)alkyl,
aryl or heteroaryl; and

the dashed line represents an optional double bond wherein
the ring comprising A*, A%, and A? is heteroaromatic and
the ring comprising Z*, Z*?, and Z? is heteroaromatic;

with the proviso that the compound of formula Ila is not
selected from the group consisting of:
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or a pharmaceutically acceptable salt thereof 10. A pharnmaceuti cal
conposition conprising a conpound of claim1l, and a pharnmaceutically
acceptabl e diluent or carrier 11. A method for preparing a pharnaceutically
acceptabl e salt of the conpound of claim11, conprising: a) deprotecting a
correspondi ng conpound that conprises one or nore protecting groups to provide
t he conpound; and 6) form ng a pharnaceutically acceptable salt fromthe

conpound. 12. The conpound of claim1l selected fromthe group consisting of:
0
H
N /\ N—g
/S
0O—N ©
3
/ N ¥
// S ’
O—N °
H
A/U\(N d
/A N
0—N
H
O
; :
o—/ © N
and

with the proviso that when Z* and Z? are both CR”> where
each R®is H, X is —C(=0), Y is —N(R®),, and one R*
is H, then the other R*is not —OH.
6. The compound of claim 5 with the proviso that R* is not
a 7-azabicyclo[2.2.1]heptane or 1-azabicyclo[2.2.2]octane,
each optionally substituted with (C,-C)alkyl.

7. The compound of claim 5 having the formula:

Rl

or a pharmaceutically acceptable salt thereof.

8. The compound of claim 7, wherein Y is —N(R*),; and
—N(RY), is piperidiny] optionally substituted with one or
more R,,.
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or a pharmaceutically acceptable salt thereof 13. The conpound of

sel ected fromthe group consisting of

9. A compound selected from the group consisting of

7 s S,
F N—é 0]
; I\ .
7 S ~
; /
N—O O
E /\ ’
F / S
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and or a pharnmaceutically acceptable salt thereof 14. The conpound of
claim1 selected fromthe group cousisting of:

N,
F 0—N 0



or a pharmaceutically acceptable salt thereof. 15. The compound of claimb5
sel ected fromthe group consisting of: 16. The conpound of claim1l of the
structure: or a pharmaceutically acceptable salt thereof 17. The conpound of
claiml of the structure:

and

or a pharmaceutically acceptable salt thereof.

10. A pharmaceutical composition comprising a com-
pound of claim 1, and a pharmaceutically acceptable diluent
or carrier.

11. A method for preparing a pharmaceutically acceptable
salt of the compound of claim 1, comprising;:

a) deprotecting a corresponding compound that comprises

one or more protecting groups to provide the compound,
and

b) forming a pharmaceutically acceptable salt from the
compound.

12. The compound of claim 1 selected from the group
consisting of:
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or a pharmaceutically acceptable salt thereof 18. The conpound of claim1 of
the structure: or a pharmaceutically acceptable sa]Jt thereof 19. The
conmpound of -la ill of the structure: or a pharmaceutically acceptable salt
t hereof 20. The compound of claim1l of the structure:
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or a pharmaceutically acceptable salt thereof. 21. The conpound of claiml. of
the structure: or a pharmaceutically acceptable salt thereof. 22. The
conmpound of claim1l of the structure: or a pharmaceutically acceptable salt

t hereof 23. The compound of claim1l of the structure:

D

or a pharmaceutically acceptable salt thereo!.

13. The compound of claim 1 selected from the group
consisting of:
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or a pharmaceutically acceptable salt thereof. 24. The conmpound of claim 1l of
the structure: or a pharnmaceutically acceptable salt thereof. 25. The

conmpound of claim1l of the structure: O0-N or a pharmaceutically acceptable
salt thereof. - 179-

O_
N/H’
0O
F / S .
/
F O~—N O
DVsUS!
. 7 / . N O/H,
F 0—N 0
; /
F / S N ”//O/H’
F O— 0

m
3]
—
w
=
§::>
Z
\
=

g
@)
I
(@)
il
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26, A conmpound of forrmula Lla: or a pharmaceutically acceptable salt thereof,
wherein: R is H (hydrogen), or is selected fromthe group consisting of ny!
and (Cl-05)aUcyl, each optionally substituted with one or nore Rh; each Rh is
i ndependently selected fromthe group consist- ing of halo, cyan, nitro,
andOH, A" is N (nitrogen), or CR2; 122 is ft (hydrogen), (C C al kyl.

aryl (Cl-C6)al kyl, (C, - C6)al kenyl, (C, -Cdal kynyl, or aryl optionally
substituted with one or nore halo; A2 and A3 arc each independently 0 (oxygen)
or N (nitrogen) with the proviso that wh is 0, A3is N and when A= is N,

W”N//,
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Z=, and Z3 are each independently O (oxygen), N (nitrogen), S (sulfur), or
Cie; each R5 is independently H (hydrogen), (Cl-C6)alkyl, or aryl(CL-C6)alkyt;
Xis ---C(=0)C(--9)-,0r -S(0)-; each n is independently an integer selected
fromO, 1, and 2; each Zis |ndependently an integer selected fromO0, 1, and
2, Yis N(R4),, optionally substituted wth one or nore Rd; each 124 is

i ndependently selected fromthe group consist- ing of hydrogen, -OH,
(C1-C6)al kyl, (C2-C6)al kenyl, (C2-C6)allcynyl, (Cl --C6) al kanoyl

(C1- C6) al koxycar bonyl, (C3-C8)cycl oal l,), (C3- C8)cyc|oa1ky|,
heteroaryl, aryl, aryl{(C ahkyl , qgfz?abycle heterocycle(Cﬂ-CB)allcyl,
het erocycl e( C2- nd R’RSPRg;/LhD 12. 4 groups are optionally taken
t oget her w t hpdi il they~“are attached to forma 3-3 nenbered
nonocyclic or 7-12 neftbered bicyglic Eing system each optionally conpr|3|ng
one or nore additiordheteroa to ®n groups ¥el ected fromO0 (oxygen), 8(0)"

and Nat, wherein each ring systemis optidhally substituted with one or nDre
Rd; each , and R8 is independently hydrogen or (G -C6)alkyl, or R and R8, are
optionally t aken toget her mnth t he nit1o to which they are attached to form
-12 nbered bicyclic ring system each

e Cl- Ceal kyl groups; each Itc. is

up consisting of hydrogen, (CLl-C6)alkyl,
aryl, heteroar ( onyl, arylsul fonyl, (Ci1-0C6)alkyl C(0)-

arylC (0)--, hydroxy Cl- C6) al | cyl , "al koxy(CL-C6) al kyl, heterocycl e,
(C-C6)alkyl 0C(0), (Ci1-CB)a I kyl ann.- nocarbonyl, and aryl am nocarbonyl ;

optlonally subsi t ut
i ndependent | yF

H
N
Dvs Cf
F
F o——é S J/
3 /N
7
FF O—/ Sor _
H,
aue
F
F 7 3 r/N\\w/J
F 00— 0
Z"
F
F o——é S l/
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each Rd is independently halo, cyano, intro, oxo, RN

(Cl-C6)al kyl, (C1-12) "NRIR8, C(O)NR' R, NR, C (0)Rg, arylC(0)NR, Rg,-C(0)01-1,

(G -C6)al kyl, (C3- C8)cycloal k-yl, (C, -C6)al koxy, halo (C 1-C6)al koxy,
(C1-Co)al kyl C(0)-, (Ci1-Ce)al kylOC (0)-, (Cl-Co6)alkyl C(0)0-, heterocycle, aryl,
het erocycle( C2- C6) alkyl, aryl(Cl-C6)all,y, 1, NROS(0)s(Cl- C6)alkyl,

-NR, S(0) 2aryl , NR, C(0) NRLRg, -NReC (0)0; or -0C(0)NRfRg; each Re is

i ndependently hydrogen, (Cl-C6)alkyl, aryl or heteroaryl; each ;and ; is

i ndependently hydrogen, (Cl-C6)allcyl, aryl or heteroaryl, or ; and Rg are
optionally taken together with the nitrogen to which they are attached to
form a 3-8 nenbered inonocyclic or a 7-12 nenbered bicyclic ring system each

optionally conprising,one q re i ™ onaly het eroat om groups selected fromO
(oxygen), S(0), f and eré\' n each ring s}gl/stem is optionally substituted
w th one or J Ty hal o, cyano, nitro, oxo, R RJ-N

(Cl-c6)al | cyl, % R, RJ, C( 0} NRR], ry1C{0) NRLRL, - C(0)01-1,
(C1-C6) alk-yl, (C3- €s)tycloal kyb, ---(CF2)"OH, (Cl-C6)al koxy, halo (C
1-C6) al | coxy, (Cl-05)alkylC(0)---, <C6) al kyl OC (0)-, (Cl-Cs6)allcylC(0)-0-,
het er ocycl e, arR¥I , (a - %@il , aryl (C-C6)211lcyl, -NR, S(0),
(C -Co6)al kyl , N N

F
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NRA, C(0) 01, 2J, or --0C(0)NR1R1; each R, is independently hydrogen,
(Ci-Co)alicyl, aryl or heteroaryl; each R and 12/ is independently hydrogen,
(Ci1-Co)al k-yl, aryl or heteroaryl; and the dashed |line represents an optional
doubl e bond wherein the ring conprisingiV, A2, and,V is heteroarornatic and
the ring conprising Z1, Z2, and V is heteroaromatic; with the proviso that the
conpound of fornula Ha is not selected fromthe group consisting of: and
with the proviso that when 22 and Z3 arehoth CR where each R5 is H, Xis

0),Yis N(R4),, and on t hen R4 is not -OH 27. The
conpound of claFm 26 se¢l ecte n1tthgrou consi sting of
F
F O0—N 0 N
T,

I\/I S
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or a phannac utically acceptable salt thereof.
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; A\ [ |

F 0O—N 0
H
; /B |
N . N
F / / S ”’l"// \ \
F 0O—N 0O

F 0—N

and
M IO e
F N
SN g |
-1 O H

or a pharmaceutically acceptable salt thereof.
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14. The compound of claim 1 selected from the group
consisting of:

174 -



or a pharmaceutically acceptable salt thereof.

15. The compound of claim 5 selected from the group
consisting of:
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0
F 0 Cl
/N
F // S N §
F O—N |
0 N,
F Cl
SN N
g AN
F O—N | .
Y P
N
F H
\ /k / |
PF/ s e X
o

or a pharmaceutically acceptable salt thereof.
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16. The compound of claim 1 of the structure:

I

N
/N g

F O—N

or a pharmaceutically acceptable salt thereof.

17. The compound of claim 1 of the structure:

or a pharmaceutically acceptable salt thereof.

18. The compound of claim 1 of the structure:

F O\’
NP sy
70 TN

O—N

or a pharmaceutically acceptable salt thereof.
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19. The compound of claim 1 of the structure:

or a pharmaceutically acceptable salt thereof.

20. The compound of claim 1 of the structure:

or a pharmaceutically acceptable salt thereof.

21. The compound of claim 1 of the structure:

or a pharmaceutically acceptable salt thereof.
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22. The compound of claim 1 of the structure:

or a pharmaceutically acceptable salt thereof.

23. The compound of claim 1 of the structure:

NP US
75 Qj( '

or a pharmaceutically acceptable salt thereof.
24. The compound of claim 1 of the structure:

~N
N\
Z
/
N\
2
\

o)
l

or a pharmaceutically acceptable salt thereof.
25. The compound of claim 1 of the structure:

F O\H=
0]

o=
~

F

or a pharmaceutically acceptable salt thereof.
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26. A compound of formula Ila:

(1Ta)

or a pharmaceutically acceptable salt thereof,

wherein:

R! is H (hydrogen), or is selected from the group consisting
of aryl and (C,-Cy)alkyl, each optionally substituted
with one or more R;

each R, is independently selected from the group consist-
ing of halo, cyano, nitro, and —OH;

A" is N (nitrogen), or CR?;

R? is H (hydrogen), (C,-C)alkyl, aryl(C,-Cg)alkyl, (C,-
Cglalkenyl, (C,-Cy)alkynyl, or aryl optionally substi-
tuted with one or more halo;

A? and A® are each independently O (oxygen) or N (nitro-
gen) with the proviso that when A% is O, A® is N and
whenA%is N, A% is O;

Z* is S (sulfur);

72, and Z? are each independently O (oxygen), N (nitro-
gen), S (sulfur), or CR>;

each R’ is independently H (hydrogen), (C,-C¢)alkyl, or
aryl(C,Cy)alkyl;

X is —C(=0)—, —C(=8)—, —S—, or —S(0)—;

each nis independently an integer selected from O, 1, and 2;

each z is independently an integer selected from 0, 1, and 2;

Y is —N(R™), optionally substituted with one or more R ;

each R* is independently selected from the group consist-
ing of hydrogen, —OH, (C,-Cy)alkyl, (C,-Cg)alkenyl,
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(C,-Cy)alkynyl, (C,-Cy)alkanoyl, (C,-Cg4)alkoxycarbo-
nyl, (C,;-Cg)cycloalkyl, —(CH,),(C5-Cs)cycloalkyl,
heteroaryl, aryl, aryl(C,-C)alkyl, heterocycle, hetero-
cycle(C,-Cgalkyl, heterocycle(C,-Cy)alkanoyl and
NR_R,; or two R* groups are optionally taken together
with the nitrogen to which they are attached to form a 3-8
membered monocyclic or a 7-12 membered bicyclic
ring system, each optionally comprising one or more
additional heteroatom groups selected from O (oxygen),
S(0),, and NR, wherein each ring system is optionally
substituted with one or more R ;

eachR, and R, is independently hydrogen or (C, -Cy)alkyl,
orR, and R, are optionally taken together with the nitro-
gen to which they are attached to form a 3-8 membered
monocyclic or a 7-12 membered bicyclic ring system,
each optionally substituted with one or more C,-Calkyl
groups;

each R, is independently selected from the group consist-
ing of hydrogen, (C,-Cy)alkyl, aryl, heteroaryl, (C,-Cy)
alkylsulfonyl, arylsulfonyl, (C,-C)alkylC(O)—, arylC
(0O)—, hydroxy(C,-Cy)alkyl, alkoxy(C,-Cs)alkyl,
heterocycle, (C,-Cg4)alkylOC(O)—, (C,-Cy)alkylami-
nocarbonyl, and arylaminocarbonyl;

each R, is independently halo, cyano, nitro, oxo, RR N
(C,-Cy)alkyl, —(CH,),NR R, —C(O)NRR,, —NR C
(O)R,, aryIC(O)NR R, —C(O)OH, (C,-Cs)alkyl, (C;-
Cg)eycloalkyl, —(CH,),,OH, (C,-Cy)alkoxy, halo
(C ,-Cyalkoxy, (C,-Cy)alkylC(O)—, (C,-Cy)alkylOC
(O)—, (C,-Cy)alkylC(O)O—, heterocycle, aryl, hetero-
cycle(C,-Cyalkyl, aryl(C,-Cy)alkyl, —NR_S(O),(C,-
Cylalkyl, —NR _S(O),aryl, —NR C(O)NRR,,—NR C
(O)OR,; or —OC(O)NRR,;

each R, 1s independently hydrogen, (C,-C)alkyl, aryl or
heteroaryl,

each R-and R, is independently hydrogen, (Cl-CG)alkyl,
aryl or heteroaryl, or R, and R, are optionally taken
together with the nitrogen to which they are attached to
form a 3-8 membered monocyclic or a 7-12 membered
bicyclic ring system, each optionally comprising one or
more additional heteroatom groups selected from O
(oxygen), S(O),, and NR_ wherein each ring system is
optionally substituted with one or more R ;
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each R, is independently halo, cyano, nitro, oxo, RR;N
C, Cﬁ)a]kyl —(CH,),NR,R;, —C(O)NR,R,, NRAC
(O)R,, aryIC(O)NR,R, —C(O)OH, (CI-CG)alky], (Cs-
Cs)cycloalkyl, —(CHQ),,OH, (C,-Cyalkoxy, halo
(C -Cyalkoxy, (C,-CgalkylC(O)—, (C,-CyalkylOC
(O)—, (C,-CyalkylC(O)-O—, heterocycle, aryl, het-
erocycle(C,-Cylalkyl, aryl(C,-Cylalkyl, —NR,S(O),

(C,-Cylalkyl, —NR,S(O),aryl, —NR,C(O)NR,
—NR,C(O)OR;, or —OC(O)NR R ;

each R, is independently hydrogen, (C,-Cg)alkyl, aryl or
heteroaryl;

each R, and R; is independently hydrogen, (C,-C¢)alkyl,
aryl or heteroaryl; and

the dashed linerepresents an optional double bond wherein
the ring comprising A', A%, and A? is heteroaromatic and
the ring comprising Z', Z*, and Z? is heteroaromatic;

with the proviso that the compound of formula Ila is not
selected from the group consisting of:

1_])

7 . an
/Sof :

N
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7 < N
O—I\/I 0
and

with the proviso that when Z* and Z> are both CR® where
each R® is H, X is —C(=0),Y is —N(R*),, and one R*
is H, then the other R* is not —OH.
27. The compound of claim 26 selected from the group
consisting of:

or a pharmaceutically acceptable salt thereof.
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