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fl avi n-dependent netabolic enzyne responsible for the
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Neuroscience Letters, 2002, 326, 56-60). This link between oxidative stress and
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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.




[ 0003] The use of selective MAO-B inhibitors for
neur ol ogi cal di seases has been known for sone tine

w@ BenesesFerrer, et.al., CNS Drugs, 1996, 6, ZHAGFESHYS/074353
Most early MAO inhibitors for the treatnent of
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Enbodi nents, Aspects and Variations of the Invention
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enbodi nents, aspects and variations: One enbodi nent
provi des a conpound of forrmula I: -2 WO 2009/ 029632
PCT/ US2008/ 074358 MRURY ORTBEXNVENTKION

[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 I.

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:



or a pharmaceutically acceptable salt or prodrug ester
thereof, wherein: R is H (hydrogen), or is selected
WO e@a029e82 gr oup consi sting of aryl and (C 1 -XBl/EE109$/074353
each optionally substituted with one or nore Rh; each
Rh i s independently selected fromthe group consisting
of halo, <cyano, nitro, -C(OOH (C-C6)alkyl,
(C3-C8)cycloal kyl, -(CH2)" OH, (Cl- ©6)al koxy,
hal o( Cl - C6) al koxy, (Cl-C6)C(O-, (Cl-C6)0C(O-, and
(ad- C)C(OO; A p‘;s N (nitrogen), or CR2; R2is H
(hydrogen), (C -C6)a\kyl , aryl (Cl-Co)alkyl,
(C2- Co) al kenyl, (C2- fal kynyl, or aryl opti onal |y
substituted with onei\\or ror e hal 0; A2 and A3 are each
i ndependently O (oxygeqi’) on itr¥gen) with the
provi so that when A2 is 0, 5 N and when A2 is N,
A3 is 0; Bis aryl or hetero |, each optionally
substituted with one or §R3 Xis -C(=0-
-C(=95)-, -C(R4)2-, or -S(0O each nis |ndependently
an i nt egen phahectw@itally acoeptablt, salnd piddrugeaedn therédf,
i ndependently an integer selected fromO, 1, and 2; Y
is R4, “%@F?A‘}'Z -OR4, -SR4, or -C(R4)3, each
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when Y is -N(R4)2, then two R4 groups are optlonally
-3%(@0@91 029632 PCT/ US2008/ 074353 taken t oget her
W|thth gro nto V\et{ehthey are attached to forma
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substl %2 and\%i are each mdependently O (oxygen) or N (nitrogen) with the

proviso that when A%is O, A% is N and when A? is N, AYis 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 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 Rg;

each R* is independently selected from the group consisting of hydrogen,
—OH, (C-Celalkyl, (Cr-Cg)alkenyl, (C,-Cg)alkynyl, (C,-Cg)alkanoyl, (C;-
Ce)alkoxycarbonyl, (Cs-Cs)cycloalkyl, —(CH2)a(C3-Cs)cycloalkyl, heteroaryl, aryl,
aryl(C,-Ce)alkyl, heterocycle, heterocycle(C;-Ce)alkyl, heterocycle(C,-
Cg)alkanoyl and NR,Ry; or when Y is -N(R*),, then two R* groups are optionally



nore Rd; each Ra and Rb is independently hydrogen or
(C-C6)alkyl, or R and Ro are optionally taken

wao oyentses2 Wi t h the nitrogen to which they are BET/HS10081074353
to form a 3-8 nenbered nonocyclic or a 7-12 menbered
bicyclic ring system each optionally substituted
with one or nore Cl-C 6al kyl groups; each Re is
i ndependently selected fromthe group consisting of
hydrogen, (C 1 -C6)al kyl, aryl, heteroaryl, (CI

- Ciglankidgsthbf ey theamittdpeh f @NWhich( By 498) atakédtO)fosm a 3-8
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(Cma@graycl oal kyl, -(CH2)" OH, (Cl-Cs6)al koxy,
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C6 lthe n e m
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het er oarylp Rh%rmﬁgpe‘%ﬁgntggse@éc?e &&QH@#&Gptc%KQth lﬁl rogen,

together wth the nitroden to Ich tHey are

to(CoCa)ahkyB 8 arpd b duewtoaryin 0 o5 +G Galbyl s fofryll, 2 a@m&beﬁl (C-
tem each optionally conprising on

o %ﬂ“&ﬁ%ﬁﬁ’ i oa CH8ter oat duErtfpsCoakylect é@oi‘}‘(&ﬂ@)alkb’l
éz?ﬁ%%ﬁf’%les‘@ o EPISCIN one EFERILMpMIEEEMLY  and

| s arylaiepecabatyly hal o cyano nitro, oxo,
RIRj N( C1- 6 al kyl, - "NRIRj, - C(O) NRLR)
i NRkC( ofegh Rar @@elyfmmly haloy yane, gitre, om,) Blf]RgN(Cl -Ce)alkyl,

S 9o a0 1R O BB, coom, -
PCU&B@@O@Q?’MB)ag?g%@z)noH Qb'@;?g’i% ygllogcl Cé)alkoxy, (C-
S Al At O8G0y oe GO} e BREREL Bl @8 Shitgiosycle(Ci-
“NRGRGL 22 VAryi(Ci-Coalkyl,  ~NRS(O)Ci-Coalkyl,  ~NRS(O)aryl,

—NRLC(O)NR(Rg, ~NRC(O)ORy, or ~OC(O)NR(R;

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

each Ry and Ry 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 Ry is independently halo, cyano, nitro, oxo, RiR;jN(C;-Cg)alkyl,
—(CH2)uNRiR;, ~C(O)NR;R;, —NR\C(O)R;, arylC(O)NRR;, —C(O)OH, (C;-
Ce)alkyl, (C3-Cg)cycloalkyl, —(CH2),OH, (C,-Ce)alkoxy, halo(C;-Cg)alkoxy, (C)-

4-



~NRKC(ONRIR, -NRKC(O ORI, or -OC(ONR R ; each Rk is

i ndependently hydrogen, (C 1 -C6)al kyl, aryl or
woeaeowmsy | ; each R, and R is independentl|y hBCF/Os08/074353

(C-Co)al kyl, aryl or heteroaryl; each R3is (CI

-C6)alkyl, -NRR, -CCONR R, or aryl(C -C6)al kyl;

and the dashed |ine represents an optional double

bond wherein the ring conprising A\, A2, and A3 is

heteroaromatic; with the proviso that the conpound of
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each Ry is independently hydrogen, (C,- C6)a1kyl, aryl or heteroaryl;
each R; and R; is independently hydrogen, (C,-Ce)alkyl, aryl or heteroaryl;
each R% is (C1-Ce)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
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N' KOB X -Y or a pharmaceutically acceptable salt or
prodrug ester thereof, wherein the variables are
walgdovmzd3naccording to the definitions for the PCOORp08IOT4353

of formula I. Another enbodi nent includes the conpound
of formula |, wherein each R3 can be independently
(G -C6)al kyl, or aryl (G -C6)al kyl. Another enbodi nent
i ncl udes the conmpound of formula I, wherein each Rh

can be halo, cyano, nitro, -OH or (C-C6)alkyl. In
S oIBo YL 0 dARBRESerbbdEBntIfclulidstOdoRaponl Bftin iRt BBhula:
enbodi nent includes a conpound having the fornmula: R1
O1 N-/Y B X or aRpharmaceutically acceptable salt

or prodrug ester the 1 wherein the variables are
defined according to/the definitions for the conpound
of formula I. [0008N.4n eqbodi pent i ncl udes the
compound of formula | Qithi(t ppeVi so that when B is
a 5-menbered ring and Y is \N(RP4)2, then R4 is not a
7- azabicyc 2.2..1]1 hept an r -azabi cycl 2.2.2
Joct ane & SRR SRRl PR RRR el o BT s

(G - C6) alteydin thoQlafighles HROAeAREE abdoediHgas thbedERNRAYNEr the
of formula | with the proviso that when Bis a

5- wempevtof formulatlh ehnadzeriemboedimenti@iniRs e cn@@@il of formula
Anqgt her enbodj nept i ncl udes the conpouynd,.of for

Wi Sh "i’_ﬁ}? cmn p?a(‘}_bi o PHaP® ybﬂg‘ﬂ’egd‘f%lyt @bﬁ@%ﬁé{ atd angﬁ’é")alkyl'
s ubsiotiier teffhoWintdht Fbludésithe 'C(QQRE hid of fotfula ING/R&etn 8RR, can
one R4 is H then the other R4 Is not -CH "and when B

i s btHiatp hyaeo, antlo,ro®Hs wb €Ci-Oyladd/l.wilh lsoRe, enalmdlinfents R;, can be
-C(=0) -, then Y is not -OH, or-Q(G-C6)alkyl. -7 WO
2009Pt29632 PCT/ US2008/ 074353 [ 0010] Anot her

fe g?ﬂuﬁjl-lie In ;&%&E%@&d‘irﬁ@nﬁﬁm&é—é rlidcog{potjﬂcﬁ Hy\Liﬂlg thetBphAG:
R1

-

0N N)\ 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 L.

[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
(Ci-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 R3, X is C(=0)-, Y is —
N(R%),, 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,-Cq¢)alkyl.



~ --- 1 222 A'A3 ZZ1\ XY (la) or a
phar maceutically acceptable salt or prodrug ester
W@ bwpee32 wherein: Z' , Z2, and Z3 are each PCT/US2008/074353
i ndependently O (oxygen), N (nitrogen), S (sulfur),
or CR50 (oxygen), N (nitrogen), S (sulfur), or CR5
wWth the proviso that at |east one of Z', Z2, and Z3
is not CR5; each R5 is independently H (hydrogen),
(Cl-C6)al kyl, -NRfFRg, -C(O NRfRg, or
aryl (Cl1-C6) al kyl ; each Rf and Rg is independently
hy 4609, Aﬁ&h@kﬁ‘i‘b&l’llmenarlﬂélu@és Rt & b of Wrnfdia qnﬁiavmg
Rg are optionally taken together with he nltrogen
formwita Bh they are attached to forma 3-8 nenbered
nmonocyclic or a 7-12 nenbered bicyclic ring system
each optionally conﬁhﬁ sing one or nore additional

het er oat om gr oups s 1ed fromO (oxygen), S(O) 2]
and NRe wherein each sys mis optionally
substituted with oneAQJ ; each Rq is

i ndependent|y hal o, hyﬂr oxy, \ o, nitro, oxo, COOH,
-NR R, R R N(Cl1-C6)alkyl, - ) NR R, -C(ONRRR ,
-NRKC(O R}, arylC(O NRle - oY (Cl- ) al kyl,
(C3-Cg) cycl oal kyl, -(CH2)" OH, ( 1- C6) al koxy,

hal o( C1- C6) al koxy, (Cl-C6)C(O-, (C1-C6)0OC(O) -
(C1-C6) (O O, heterocyclda ?aryl

het erocycl e( C1- C6) al kyl, aryl (Cl-C6) al kyl,

- NReS( OPZe @ am@sylalqa&}y aCC@NRKE saft 2apipdrug ogRK (e MRLR |

- NRk C( %V%l OC(O NRLRj; -8 WD 2009/ 029632
PCT/ US2 e‘l5n/’4353 each R is i ndependent |y sel ected

fromthe'gr Qla,paﬁ?d)'ﬁl grel Mholfndé‘béﬂﬂélﬁgnO (&yken)oi) ghitddlgen), S
aryl, heter ogryl C1 -Co6)al kyl sul
ar ysi,us},ﬁpr)ﬁ on¢R™ q @mygen) 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;-Ce)alkyl, —NR(R,,
~C(O)NR{R, or aryl(C,;-Cg)alkyl;
each Rrand Ry is independently hydrogen, (C;-Cg)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 Ryg;
each R, is independently halo, hydroxy, cyano, nitro, oxo, COOH,
-NRiR;, RiRjN(Ci-Cg)alkyl, —(CH;).NRR;, —C(O)NR;R;, —NRC(O)R;,
arylC(O)NR;R;, —C(O)OH, (C;-Cg)alkyl, (Cs-Cs)cycloalkyl, —(CH,),OH, (C;-
Ce)alkoxy, halo(C;-Cg)alkoxy, (C;-Ce)C(O)—, (C-C6)OC(0)—, (C;-C6)C(0)O—,
heterocycle, aryl, heterocycle(C;-Cg)alkyl, aryl(Ci-Celalkyl, —NR.S(O),(C;-
Ce)alkyl, -NRS(O),aryl, -NRC(O)NR;R;, -NR(C(O)OR,;, or ~OC(O)NR;R;;



Co) al kyl C(O -, arylC(O-, hydroxy(C 1 -C6)al kyl,
al koxy(C1-C6)al kyl, heterocycle, (Cl-C6)alkyl OC(O) -

W@ 2ob/02968) al kyl am nocar bonyl, and aryl am nocar@Dry1008/074353
each n is independently an integer selected fromO0, 1,
and 2; each z is independently an integer selected
from0O, 1, and 2; each RK is independently hydrogen,

(C1 -Co)alkyl, aryl or heteroaryl; each R, and R is
i ndependent |y hydrogen, (Cl- CB)aIkyI aryl or

het er oakydy R, B mdﬁ)endégly Rbcted RO tlYe gfdep %i‘lél% of hydrogen,
(0]

according to the finitions for the "conpound

g otiCa)alkyl, acﬁrytl he hd@ﬁcweyi | i (Ge-Cagikdsmdfimsl, anagypuifond] (Ci-
. [ ' i) 2’
SO HEIA0 " oo ESRRS UAE oL

(Ox¥@ESYeleN (N(ET-LYRIYIGED- Sul f(@kbe)all&larﬁlﬂﬂgarbonyl and

embodi nént's Z2 can be 0 (o0Xyg ni t'rogen)
( satflaminpcaborGR5. In  sone enbodl ments Z3 can be 0

(oxygen), N (ni suI fur 11
Anot her © %?Po‘blﬁ‘ﬁé g&ﬁ%‘ly %te&eréﬁ\)‘i‘ﬁtﬁgﬁd’"b 8P lala

(ni t rog g PR AFPeh Ay gy st ARG

not a 7-eachaRj BYindeperdently hjydepem€,-0%)alkyl, aryl or heteroaryl;
1-azabi cycl o[ 2. 2. 2] oct ane, each optiognal |y

subst i t @@%ansir&(lmdeﬁ)n& R hydrpgsnnr-Gatlkyl avher heteroaryl;
I ncl ude§{1a GOK'D o‘%ﬂ?g J@(ﬁ%neé‘fgg&r&ﬁﬁg? %lagggfv ths 38hs for the

t hat vvhen

RSCb@po&;{(Q)Mla]{Qﬁﬂ] Anot her enbodi nent i ncl udes a
compound of forrmula la, wherein Z° is S (sulfur).

Anot her thenathedeline reps¢seniesam opberad Ldrblsf bpagd rihezein athe ring
wher ei n .X ?s %ﬂ_? ot her enbodi ment i ncl udes the
cor‘ﬁ%’gﬂﬂn% ’f%r’ 156{1 NP each Rh can be hal o,
cyano, M §dRe embblimRhts(Z dan HE® gJoféén) Nr(n%ggn) or S (sulfur). In

enbodi nents Rh can be fl uoro.
enbode rmrhodlmmtsuaes:an the @dnpwn)i hbf(mltmgm)l &(M{ﬁm\) toh CR In

t he r o o th sul fur
L SR R B RE S fesvie N kgD R

Cﬁmﬁ)u YAhéther'\lérﬁ%cgmeﬁp ¢hPRRs %cérﬁ@'ﬁndt 9@@0 u?a 94 h@x'ﬁh the
R4"1s OH; d when Z' 1s /2 and
provisd thatewlmt 7 GRS (mt}gme) da@itrdgen) er $4(suaﬁuo) a)ﬁdl]é is -Naz“\ypthen R?
. 2009/ 029632 PCT/ LJ‘§§008/ 074353 Yﬁ? then Y is no
is nofa drazalyg Bjne Mot rgrbig ai e Ffeptionally

substiftfied with (C;—C(,)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 Z'
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;-Ce)alkyl. In some embodiments R;, 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 —



conpound of forrmula la with the proviso that when Z

is S (sulfur) and Z2 is CR5 where R5 is H (hydrogen),
W0K2009/029682=0) -, Y is -N(R4)2, and one R4 is H, BCENS10b&074353

other R4 is not -OH and when Z° is S (sulfur) and Z2

is CR5 where RS is H and Xis -C(=0O-, then Y is not

-OH, or -Q(G -0C6)al kyl. Anot her enbodi nent incl udes

the conpound of fornmula la with the proviso that when

Z is S (sulfur) and Z3 is CR5 where R5 is H
C(—Obiydﬂlege‘ﬂ)is ¥t i-8OH,Co=O(C, - E(,)'aH(y} N(Mtﬁer aﬁﬂochﬂﬁnﬂ?ﬁlcihﬁies the

H, then the other R4 is not -

ComP%‘l‘df e formplg Izavithsthepeovignothat wber} g H 5 éﬁ%fu»k and 2 is 5 CRE where
4 | .
lf %@drﬁhyher enﬁ dc}o ts Oﬁr#“l%’d%ng eRc ?n%gur% th? other R* is

not fOHIUhdwhen ZWeS @ulfuty and Z-iNCRE Jwherd R® §0Band X is ~C(=0)—, then
enbodlnents -N(R4)2 is piperidinyl optlonally
Y iy @@érﬂfht@d—@,{@xh%nléyl orAnpshas mboqlm@ﬁsyncmdgs ttle compound of

oA L RTINS IOLIR LR i
(hycﬁﬁge%mﬁbﬂ CED)L, Plis PRORNUING DhE RGO E R, thé 8Ly k is not —OH;

rein t he varlables are defined accordlng to the
and men @' tis ® sl fuorand i is ERTpoheneiRO{s M oandhX & +A=)00h8] Y is not -

i ment includes a conpound having the
OHrfoérmﬁaCe% RS O1NRS S/ XY or a
O eU ARGthb. ra}g&ﬁam% §&lthe O5mpodr
th g?eo mherelﬁ:t e varlaﬁFes a?elag??he %ﬁéggg?HGmen\’
is -NERHh eInd;efnerumbodnﬁerftQ -N(R8), ¢opiperididyladptiohaliyrsubatituged with one
-10
or more Ry.

[0015] Another embodiment includes a compound having the formula:

[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:

R‘l

>’:A1 R5

O\ Z / RS

N
./
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.

-10-




WO 2009/ 029632 PCT/ US2008/ 074353 [0019] Anot her

enbodi nent includes a conpound having the fornmula: Rl
WO200R8296BCO \ / R5 X-Y or a pharnmaceuti cal | yPCT/US2008/074353

acceptable salt or prodrug ester thereof, wherein the

vari abl es are defined according to the definitions for

the conpound of formula la. [0020] Another enbodi nent

i ncl udes the conmpound of formula | having the formula

lla: RL 2 22 A3 AZZ1 ( x-Y (lla) or a

ph40019¢ e ut Aaathbyensisgigpt@bihdudalat coaipophd Hivigg getfefmula:

t hereof, wherein: RI is H (hydrogen), or is selected

from the gr oup consR ting of aryl and (C 1 -C6)alkyl,

each optionally substy ed wRfh one or nore Rh; each
Rh is independently gel eécted filromthe group consisting
of halo, cyano, nitio, -~ REl- C6) al kyl ,

(C3- C8) cycl oal kyl, - (CPR)" (f1- ©8) al koxy,
hal o( C1- C6) al koxy, (C1-C6) -\ (Cl-C6)0OC(O -, and
(Cl- CG6)C(OO; A is N(nitrog yor CR2; mlsH

(hY)F’?égglﬁﬁ( gﬁt&ﬁaﬂﬁa&b@t SFE é{o(&il“&fége?; éoo|c§t ional I'y

s ulpgdierdinthed anablias mneleﬁned’mrcerdmg 1©; the definitions for the compound of
formula Ia.

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

formula Ha:
R1
A’
5 2
A\As’ ‘:/ ‘§Z3
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-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;-Ce)alkyl, (Cs-Cg)cycloalkyl, —(CH,),OH, (C;-
Ce)alkoxy, halo(C;-Cg)alkoxy, (C,-Ce)C(O)—, (Ci-C¢)OC(O)-, and (C;-
C6)C(0)O—;

AlisN (nitrogen), or CR?;

R?is H (hydrogen), (C;-Ce)alkyl, aryl(Ci-Co)alkyl, (C2-Ce)alkenyl, (C-
Cs)alkynyl, or aryl optionally substituted with one or rﬁore halo;

-11-



-1 WD 2009/ 029632 PCT/ US2008/ 074353 A2 and A3 are

each independently O (oxygen) or N (nitrogen) with the
wWee@whzw3z hat when A2 is 0, A3 is N and when ARCT/BESIN08/074353

A3 is 0; Z, Z2, and Z3 are each independently O

(oxygen), N (nitrogen), S (sulfur), or CR5 with the

proviso that at |east one of Z', Z2, and Z3 is not

CR5; each R5 is independently H (hydrogen),

(g-C6)alkyl, -NRR, -C(ONRR, or aryl(C

- C6) al kyA% and A3 areCéae@) indepelieitly- O (o) 2r,N Qhitrogen) with the

-S(OQ z7; each n is independently apn Integer selected

f r PHP\0sO that when A: is (ba’ehsﬂwwlﬁ@e‘beﬁ&érﬁ llyOan i nt eger

substi ¢ dted e re 28 iispenialy ok P B3 (sulfur),
| ndeegRPdam ihy psélierhadat igenddedst 2 2URng qﬁss #étiwF; of
hydrogen, -Of, (G -GC6)alkyl, (C2-C8)alkenyl,

(C2- CB) @Iakiynﬂ i Cln(@9lalehdﬂoﬁ (Fpy@rogen), (Ci- Ca)alkyl —NRiR;,
Co6) cycl oaI kyl ,
C@b%@? a&%?bé%l}(lc?) hgt er oar zl aryl,

aryI (ClER) abk teyo chl e(C I
_06) al kyl , het@%ﬁlg{q%@dg? P’Eanoyf "and NRaRb: or

two R4 @adums adepenptntiyraal ihtggéraklentet dged Oer, and 2h t he
nitrogen to which they are attached to forma_ 3-8
menber ed’a?fbﬁ@d?%ffﬂe@d lygnmteger splgrisd fiom Gileged 2¢ ring

system ye (t%@?} gtf]%zll%rs‘&gﬁﬁﬁt'e& WG &%%{%orgg “oxygen),

addi ti ona oups sel ect

S(O), aredc}NRé ly\hﬁeleanﬂentgafermdddn@ommﬁ& gmup&oamm@aﬂ hydrogen,
substltut ed with one or nore : each

|nd“é1ﬁ> t¢69alhx)dr Hepchro)akkenyd; - @)@d)k@ivnylor((hacéﬂ&arml (Ci-

o A 0 RS L BG4 D8 R AR Soary,

noReEKTLCHalRYl, @ TheletodRIBDET q&tté}b@&cé(cpcg)an&yl SySh&Bﬁocycle(Cl-
each opti onal |y subst’i t ut £d with one or nore
6alUeyalkapoplgnst Néa%h R twoR| grdupeardemtipyallyeinlert @getﬂmlomth the

norufiedi o ST Besloordife BAGT s gypatirpdmpbory b 112

C6 r h 0 - ,
o 6 ey st S <

( Caﬁdliloﬁgldlel@yq)aawnrgmmsmbyted feomg [¢ tykemi BEYardndiyR; wherein
each ring system is optionally substituted with one or more Ryg;
each R, and Ry, is independently hydrogen or (C;-Cq)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 salkyl 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;-Cg)alkyl,
heterocycle, (C-Cg)alkylOC(O)—, (Cy-Ce)alkylaminocarbonyl, and
arylaminocarbonyl;

each Ry is independently halo, cyano, nitro, oxo, R{RgN(C,;-Cg)alkyl,
~(CH2)nNR{R;, —C(O)NR{R,;, —NR.C(O)R;, arylC(O)NR{R,, —C(O)OH, (C;-

-12-




each Rd is independently halo, cyano, nitro, oxo,
Rf RgN(C - C8) al kyl , - (CH2)"NRfRg, -C(O NRfRg,

W0 NReQEIGBRg, aryl CCONRFRg, -C(O OH, (Cl- -12 RAEX/US2008/074353

2009/ 029632 PCT/ US2008/ 074353 (6) al kyl
(C3-C8)cycloal kyl, -(CH2)" OH, (d -Co6)al koxy,

hal o( C1- C6) al koxy, (d- C6)C(O-, (Cl-C6)0CC(O) -,
(C1-C6)C(O O, heterocycle, aryl, heterocycle(Cl-
Ce)al kyl, aryl(Ci -C8)alkyl, -NR ,S(Oz(C I

CG@@MKM% (cz-@B@ﬁﬁ@lEﬁ VGH,); OIRe@ QN Rey, 1 N?@%Qa%gy, (Ci-

or -OC(O Rg; each Re is |nde endently hydrogen

1 -GGk | (Cl-ﬁ’éwc@) h éCetC@)ﬁ(ﬂ)@ edeterdiyclandniRg he@rocycle(C;-

nethaRty . e Ry ar SR lkdcen NRS(O)ans

tog@m@(owkg{%gﬁbweg@mpog%mmwey are attached

to forma ed nohocyclic or & 7-12 nenbered

bi cycl i ccach Rgis 1s¢qieednntlgaghro<gm I(Opals)ayky, mrjalrdr?nlenagoaﬂyle
het er oat om groups selected fromO

(oxyg éﬁ)e"fa‘gs'z%y 0 B REENBIHIGHER (Eh o pdeph rpereroary,
Opty; az;rldy ?/Igtl}!“l&illé 1§ Qaﬁ@nttggé%ﬂgr \g{th qPJ gltl% en g%lﬁqthey are
IS 1n e en yano;

Ri N@t@:he@&)) &bkxy la, 3-8 rﬁéﬂrﬂéred\lﬁhoﬂbcydle(o@)aml @Jmembered bicyclic ring
-NRkC(O R, ar yI CﬂO) NR R, -C(OOH, (Cl- Co6)alkyl,
(c@y@slpcyeq aptrapally C@mﬂzl)img@me prcmorg padikenal hetéroatom groups

A T T LU —

C6 )sabdtithted avithlon€br %}@ng,yl -NReS(O) Z( C1- G6) al kyl ,
-NRkS(O) Zaryl, -NRkC(O NRRJ, -NRKC(O) OR;, or
- OC( O) NRa#j Reeifc mdakendgnﬂmd@bemnol yltwydrxogthJN(CﬁCQalkyl

.ndéﬁbﬁy E&ﬁéy@@bﬁ&ﬁh‘amﬁi‘yé@@ﬁf ToBirg, toom, -

hetgyaRAYyIC;-C 'néérl daghes dn rk@:]fc%@anﬁéo{%ﬂ%%lo?@rc g)alkpxy, (Ci-
b on A,

opti onal " doubl € Wwherein the ring npri si
A2 Caft@)A3 (Cs Ch)él@(ﬂiar GErCi)C(Qat heterqcy@e coarypyr heterogycle(C,-

AR CorSli R ooy it 8N RrH VAChb e ect e R iears
t he NIIQUINRIDSINRIOD)PR;, o LDC(O)NRR;;
each Ry is independently hydrogen, (C;-Cg)alkyl, aryl or heteroaryl;
each R; and R; is independently hydrogen, (C,-Cg)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', Z2, and
VART heteroaromatic;
with the proviso that the compound of formula IIa is not selected from the

group consisting of:

13-



WD 2009/ 029632 PCT/ US2008/ 074353 H F3BC NOH N ON S
OF3C/ S\ NO ONOr-Irt \ N/ / /SA N SONOON

w@2009/m29632 ~'' S "~ and O-N O N [00211 In some PCT/US2008/074353
enbodi nents Z' can be 0 (oxygen), N (nitrogen) or S
(sulfur). In sone enbodinents Z2 can be 0 (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, Z' can be S (sulfur), Z2 can be
CR5 and Z3 can be CR5. [00221 Anot her enbodi nment

i ncl udes the conpo \of orrrul allawth the p[‘ov@
t hat when FZC~ & ON (nit L ogeq) s

(sul fur), the i s° not a 7- azdbreycl p[2 e ep?ane
or 1-azabicyclo[2. 2. 2] oc?ane each optinonal ly ©
substituted with (G -C6)al kyl. Another enbodi nent

i ncludes the conpound of formula Ila with the proviso
that, Z3 is not CR5 where R5 is -C(ONR Anot her

enbodi ment i ncl u the gnpound of for
t he provi sg? v (sulf'd d
are both /whefe etch R&Li's H Yi® -C(=0 o Y TN

-N(R4)2, and one R4 i§ H then the other R4 is not
-OH, and when Z' is S (sulfur) and Z2 and Z3 are both
CR5 where each R5 is H, andX|s-C( =0 -, then Y is

not -OH, or -Q(q-C6)alk I herNe i ment
i ncl udes the conpound of in -N(R4)2
i s piperidinyl optignal yN subst [ t(yt e th one or

nore Rd. Anot her enbodi nent includes the conpound of
formula Ila, wherein each Rh can be hal o, cyano,
ni t[0e21]- OHn some(cGibodaheitk Z! carl e ©qoEyger)yDOEGtARIEh o (sulfur).
can be fluoro,,-14 WO 2009/ 029632 PCT/ US2008/ 07435

In spiyg abodipRtel” &b be Gy gee Nu@gogsnt S tpd il a5 R ngIn some

embtoﬁﬁnén% %ch%n be O (oxygen), N (nitrogen) S (sulfur), or CR>. In a typical
embodiment, Z' canbe S (sultfur), 77 can be CR® and Z? can be CR®.

[0022] Another embodiment includes the compound of formula Ila 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-Ceo)alkyl. Another embodiment includes the compound of formula Ila with the
proviso that, 73 is not CR® where R® is —C(O)NR;R;. Another embodiment includes the
compound of formula ITa 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,-Cs)alkyl. Another embodiment
includes the compound of formula ITa 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,-C¢)alkyl. In some

embodiments Ry, can be fluoro.
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RL A AA3 Z2 zZ3 Z1 /Y X-Y 100241 or a
phar maceutically acceptable salt or prodrug ester
waQ bwpezso32 [ 00251 wherein the vari abl es are defPCEUS2008/074353

according to the definitions for the conpound of
formula Ila. [00261 Anot her enbodi ment includes a
conpound having the formula: R A RS O1 N~ R5 S/
X-Y or a pharnmaceutically acceptable salt or prodrug
ester thereof, wherein the variables are defined
acqoexs|ng AfothBeerABddimbht iRE18ddsQr confpRus® APAHE theGbrmula:
formula Ila. [00271 Anot her enbodi nent includes a
conpound having the Rbrnula: R A RS MO\ / RS S
/| X-Y or a pharmaceutyi<gl |y acceptable salt or
prodrug ester thereofs wiereip2the variables are
defined according to th¢ nigd ons for the conpound
of fornmula Ila. [00281 Amot?g%%enbodinent i ncl udes
t he conpound of fornmula Ila selected fromthe group
consisting of: -15 X

[002 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\N// Z RS

/

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

S

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
Al RS
s |
NG 7~ 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 Ila.

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

from the group consisting of:

-15-
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and
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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O HH F, NHF, / \ NN F SOFS @)
O N \VMNF/ / \'NM FFF/ N S S
wWQ20090298F NF1 SFSN -NOF ON RCTIUSIO8/074353
FF/S\ "NOFONOO~ /S F S and NOOHor a
pharmaceutically acceptable salt or prodrug ester
thereof. [00291 Anot her enbodi nent i ncludes the
compound of forrmula | having the formula Id: -21 WO
2009/ 029632 PCT/ US2008/ 074353 RL A 2 Z2 A~-A3 Z3
C(R4)3 0 (1d) orrfa pharmaceutically acceptable salt

or prodrug ester th rr_@gf, wher ei n:

/ FONO _NO
o FFO-NSH F
F F

Mmoo

O
H
O

I3 )

\ 2
A%\Aé 3 : Z -
s
C(R%s
o]
(Id)

or a pharmaceutically acceptable salt or prodrug ester thereof,

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;-Celalkyl, (Cs-Cs)cycloalkyl, —(CH;),OH, (C;-
Ce)alkoxy, halo(Ci-Cglalkoxy, (C;-C¢)C(O)—, (C;-C¢)OC(0O)-, and (C;-
C6)C(0)O—;

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

R? is H (hydrogen), (C;-Cg)alkyl, aryl(C;-Ce)alkyl, (C,-Cg)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 Alis O, A’is N and when A is N, Alis 0O;

7', 7% and Z® are each independently is O (oxygen), N (nitrogen), S
(sulfur), or CR?® with the proviso that at least one of Z', Z2, and Z* is not CR®;

Z}isO,N (nitrogen), S (sulfur), or CR>;

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

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

each R* is independently selected from the group consisting of hydrogen,
—OH, (Ci-Ce)alkyl, (Cr-Cg)alkenyl, (C,-Cg)alkynyl, (C;-C¢)alkanoyl, (C;-
Ce)alkoxycarbonyl, (C;-Cg)cycloalkyl, —(CH)n(C3-Cg)cycloalkyl, heteroaryl, aryl,
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R is H (hydrogen), or is selected fromthe group
consisting of aryl and (C 1 -C6)al kyl, each
wWopiobormmBl y substituted with one or nore Rh; eRCHUSI008/674353
i ndependently selected fromthe group consisting of
hal o, cyano, nitro, -C(OOH, (G -Co6)alkyl,
(C3-C8) cycloal kyl, -(CH2)" OH, (Cl- Co6)al koxy,
hal o( G - C6) al koxy, (Cl1-C6)C(O -, (Cl1-C6)0CC(O -, and
(Cl- CG8)C(OO; A is N(nitrogen), or CR2; RRis H

E@Zél?{%g?al %()alkgllCl Qﬁié}b%ie ar yeidrbdy SR a1, h?tleli?cycle(cl-

enyl )al kynyl, “or "aryl optlona
s uli&halkanogldang NRaR\n eadroptionallhaibstjtufd vaittdorkdranare &ach

dependent 0.(o0 e of N (nitrogen) w.th the
:opowpso eﬁﬂhky méﬁ‘ %Q@Paﬂ&ﬂ%y ﬁ*ydrmgslg gr %&%reﬁé)ﬂ&yrgr ia and Ry
A3 akéo;glongl '\?/ then tGath %ﬁﬁrtﬁ? eh W%ﬁ;‘ﬂqﬁw ¥ aht§c}%d to form

(oxygen), (nitrogen or CR5 W
pr @vB£80rrtehﬁ)Eredt mbeagiclione of7- ]2 meﬁﬂ),ermlnﬁlciﬁld singolystem, each

CR5; . is O, t CR5; Z3
i's O(Ht‘glk?%’é’:?;??tw&ﬁ)‘”qtl@’rng%g PFTf)OlH‘? 1 %ma k@lL-'J{ST)"uBSZ(r:h R5 is
d I Ci vvn N
' 2:( %)pﬁlnq%%f R(;r Har@?%%g@g allxlaf? c’ygﬁ %hﬁﬂ 0X0, ﬁfﬁ%}(C] Ce)alkyl,

i NdEOERINRLRY, SCIGNR, f r—mnectre)mgc cum@@mRatg | REC(ONOH, (C)-
hydr o (C2- C6) al kenyl
(czcéésm (@er@a)cyci@ikm@fk 1 (Ci@lkory, halo{Ci-Coalkoxy, (Cr-

((:gfjl g@ mc(q‘]e’t é‘?ﬁgﬁbsj ry}l‘etemc%?_lz 1, heterocycle(C;-

20Q9, 2@1239632 BWCU& N8/ 074358R, JECE Ry Kyl +NR S(O Laryl
het eéocycl e, heterocycl e(Cl OG)SﬁOk))y(I ﬁet e}?ocycl e(Cl Jearyl

OG)‘é‘iR(eéflﬁ@WRdhd NRa&)) O or db@((b)ﬁﬁifRy, substi t ut ed

th tl
\rl1mydr oggs?a%{ Séf‘gf@g?g‘f'ﬁ@lan 1§?g%el§§§dl g I dlepg(g%e (rJ]naI)/I y
taken t gt {‘%rlnd@pteﬁ‘detnhg aﬂmtegéa%ae&ed Wohed 1t hgyo.are

attached to form a nmber ed nonocycl’i¢ or ‘a 7-12
menber edadi Ryrslmdﬁpemdﬁgtlsysdlregm éaclie)athyl,iaoyl @k hyteroaryl

20t UL g0l o0 G IBLS, Ch S 02l Y SRR, Ao
?Ngg?:((,ggnggig gxlrel; ;ltroaa]h&ﬁlg)x %@ wftﬂ@ NELES 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;-Cg)alkyl,
—(CH,)uNR;R;, —C(O)NRiR;, -NR(C(O)R;, arylC(O)NR;R;, —C(O)OH, (C;-
Ce)alkyl, (C3-Cs)cycloalkyl, —(CH,),OH, (C;-Cg)alkoxy, halo(C;-C¢)alkoxy, (C;-
Ce)C(O)—, (C1-Ce)OC(0)—, (C1-Ce)C(O)O—, heterocycle, aryl, heterocycle(C;-
Ce)alkyl, aryl(C;-Ce)alkyl, —NRS(0)C-Cg)alkyl, ~NRgS(O),aryl,
~NRC(O)NR;R;, -NR\C(O)OR,;, or -OC(O)NR;R;;
each Ry is independently hydrogen, (C;-Ce)alkyl, aryl or heteroaryl,
each R; and R; is independently hydrogen, (C,-C¢)alkyl, aryl or heteroaryl;

and
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Co6) al kyl, (C3-C8)cycloal kyl, -(CH2)" OH,
(C1- C6) al koxy, hal o(Cl-C6) al koxy, (Cl- C6)C(O) -,
W@ BDIBEC( O) -, (CL-C6)C(O O, heterocycle, arBdT/US2008/074353
het erocycl e(Cl1- C6)al kyl, aryl (C1-C6)al kyl,
-NReS(O), (C1-C6) al kyl, -NReS(O), aryl, -NReC(O) NRfRg,
-NReC(O) ORf, or -OC(O NRfRg; each n is independently
an integer selected fromO0, 1, and 2; each z is
i ndependent|y an integer selected fromO0O, 1, and 2;
each Re the dampﬁﬁ@%ﬁrb%n&ydﬁ Q@ibnal( ﬂiﬂub@)b@hiiydvheré\rhyihe ring
or heteroar each Rf and Rg is independently
hy dqoeg)eﬁmg( 1 A%6nd Ay is heterparogatip ané thsaing compyisigg ZArkT, and
otgtronally taken together with the nitrogen to
“ttached to forma 3-8 nenbered
rmr]g@yql | ClPdonfe efnbodiniBAD @/ 8sh Bd OY6kigent, 'W&xtr&@é%? &M% (sulfur).

each optionally conprising one or nore additi
In shmle@rrrdmiomrgs &Jp‘sn bs &) éxxtygeh)f NotnitBogeox pgemfyr), S(rCO)R In some

emiGndE 2Rk (D b S TG AR R 0 o v

emﬂgg%ﬁaﬁg%egahyﬁ){@ ?sulﬁ%/) e czm thOCRg)é?ld 7 cap be CR®. Another

embokilﬁ?kﬁ(t @ dRpdes ahcy b&ﬁ}@)ﬂﬁﬂ]dﬂ fr,)rmrﬂ‘é o theréxﬁ]eachR), &lak ¥k halo, cyano,
C8) cycl oa (C1- CG?)aI koxy,
mtr‘h?ﬂQ}(I éﬁ aﬂ<1"€3¥y1“ e W@(‘@m Rucenbedyese( O -

CG)]rgﬁlgC( O)x??o h{:@ﬁw&ﬁé fetudel qug%‘il?@%é% ﬁ](eq’gjrl'mula

-NRkS( O, ar yI -NRKRIONR R, -NRKC(O OR;, or
-OC(O NRLR ; each Rk ndependent l'y hydr ogen (C1

- C6) al kyl, aryl or he er aryI ,each R and R is
i ndependent |y hydrog 26132% $ kyl, aryl or
heteroaryl; and -23 WO 200 /O%éGSZ PCT/ US2008/ 074353
t he dashed |ine represents Qnal doubl e bond
wherein the ring conprising A, and A3 is

het[80324r oneit a ghamdcdulealtyi emgepztdﬂp salsmrlgodfr‘ug ext2r tharedf, z

3 is heteroaromatic. [0030] s g‘oodl nents_Z' can

be IBO%%xygeﬁﬁrelrr\rhen\rap@ %ﬁlje @geﬂr pg)to thg defypyiigns for the

j can be 0 (oxygen) N (nitrogen) S
com?gglﬁ(%ﬁ%%la% 5. In sonme enbodi nents Z3 can be 0
(0x9es1)) , Anéthiet erplgetithed itduddswr Jompoun€Roving thedormula:
typi cal
R1

>:.A1 RS

O
\N/ z / RS

S

C(R3
0]
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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enbodi nent, Z' can be S (sulfur), Z2 can be CR5 and Z3
can be CR5. Another enbodi nent includes the conpound
wobooborssd a | d, wherein each Rh can be hal o, CBGHUS2008/074353
nitro, -OH, or (G-C6)alkyl. In some enbodi nents Rh
can be fluoro. [0031] Another enbodi nent includes a
conpound having the formula: RL A Z2 qg\g3 NZ3 Z1 4
XI'Y [0032] or a pharmaceutically acceptable salt or
prodrug ester thereof, [0033] wherein the variables
ar qogtsH)| nednamePEibRGmbA ihhadesef dodgouBd Badifg tHeéBrmula:
conpound of formula la. [0034] Another enbodi nent
i ncl udes a conpouRd having the formula: RlL g R5 O
NRS S CR4)3 O pharngseutical ly acceptable
salt or prodrug ester ‘thereof, wherein the variables
are defined accordng initions for the
compound of fornul _— 09/ 029632
PCT/ US2008/ 074353 [00351 er enbodi nent incl udes
a conmpound having the for Rl A RS NCO R5
C(R4) 3 - C(RYs

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:
R
s
AQI\ ,\i‘ ,Z%\\23
X
Z‘J\\Z‘{) X/Y

(Ie)

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;-Ce)alkyl, (C;-Cg)cycloalkyl, —(CH;),OH, (C;-
Ce)alkoxy, halo(C;-Cglalkoxy, (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,-Cg)alkyl, (C,-Cg)alkenyl, (Cp-
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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O or a pharmaceutically acceptable salt or prodrug

ester thereof, wherein the variables are defined
W@ewonzhesy to the definitions for the conmpoundP@f/US2008/074353

fornmula 1d. [00361 Anot her enbodi nent includes the

conpound of forrmula |I having the fornula le: RL A

A2 N Zzl Z3 A3 JI~1-1 Z~z X (le) or a

pharmaceutically acceptable salt or prodrug ester

thereof, wherein: R is H (hydrogen), or is selected

from t hezlgg itfspes), of cRg; of (Cl- C6)al kyl and aryl,
each optionally substituted with one or nore Rh; each
Rh i s i itfepdh@érngdey), seCRt ed from the group consisting
of halo,,;.C 0, nitro, <C(OOCH (C -C6)alkyl,
(&-CS)C%/&P%@@‘W%CDLP%*' OH, (Cl- CB)al koxy,

hal o( Cl - yA9-, (G- ) X, and
(8 o SR R, I O, 21

(hydr ogesa}h KTlis GidepehdentlyaHy | (CHIC500A) kNRiR;, ~C(O)NRR;, or
(C2-C6)al kenyl, (C2- C6)al kynyl, or aryl optionally
sulisY(Guteakyit h one or nore hal 0o; A2 and A3 are each

provt so § RatCan S L oE A1 B SEHE en A2 i
A3 i's OjeackZh id¥dRD9NRABIRteREr HeldoRAFRMDTABA8d 2Z 1S N
(nitrogen), or CR5; Z2 is N (nitrogen), or CR5;, Z3is
N (ni t r cgelny is isdepemdently 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;-Colalkyl, (C,-Ce)alkenyl, (C,-Ceglalkynyl, (C;-C¢)alkanoyl, (C;-
Ce)alkoxycarbonyl, (C;-Cg)cycloalkyl, —(CH;),(C3-Cg)cycloalkyl, heteroaryl, aryl,
aryl(C;-Cg)alkyl, heterocycle, heterocycle(Cy-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,-Cg)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 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;-Ce)alkyl,
heterocycle, (C-Cg)alkylOC(O)—, (Cy-Cg)alkylaminocarbonyl, and
arylaminocarbonyl;
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z 4is N (nitrogen), or CR5; each R5 is independently
H (G-0C)alkyl, -NRR, -CCONRR, or aryl(Ci

WO geyardesd ; X is -C(=0)-, -C(=S)-, -C(R4)2-, orPCFBSINF074353
; each n is independently an integer selected fromO,
1, and 2; each z is independently an integer selected
from0O, 1, and 2; Yis R4, -N(R4)2, -OR4, -SR4, or
-C(R4) 3, each optionally substituted wth one or nore
Rd; each R4 is independently selected fromthe group

consi st idagh aQt, W%&Q&{Hentli%lo (&an&6nhdoK xo, RR N(C1 C(,)alkyl
(C2-C6) al kenyl, (C2-C6) al (C1-Co) al kanoyl

(C
CB)“dCﬂtb)ﬁWthon@(O)ngC%MeQ(@ﬁM(yarylc(@M)Rg, C(O)OH (Ci-

g?fﬁ% clégfgae%; cl(’)éﬂlgf {gg—?;é.{é}:{, %;y(l,‘é)alkoxy, Halo(C,-Cé)alkoxy, (Cy-

het@ @ ! G(CQC mﬁ@%@@)krl}’ls(ql@?%XQGBLc|h@t(e%yc1@6)aﬁllkﬁ@t@ﬂ@cycle(cl—

then two R4 “groups
ar eC(f)aﬂkonnaI Iawl((lle(%eﬂikyloget AR S§Q)H Gy 1{&)atkyly ogenNRRS(O),aryl,

whi th re attached to form - menber ed
%ﬁ%& %Nng “%I‘Ris% %P%HOG(@@f sring system
each optd, r i .
o or ont el R, ind GRIRGEHEROR - CTRIGLAN bk BliRlary
and NR, eatieRehmd Rgmndeﬁegdamgt}@mdg% Qp)li 403nyle or heteroaryl
substituted with one or nore Rd; each Ra and

i nceRneshRe prehgptiongly tefren teeetts) witk yhe nmogm twdu%they are
m?aétﬁaieﬁgge}lg#% fﬁa? ?ﬁlgg?& Q}onoﬁcilc 0% rl\e7-n,‘2t é?l?tgege(f Qlcychc ring

MO St le@c}f)bft@onﬁﬂﬂz?commtge&ebbﬁhﬂré @damegalshesérmbm groups
each optionally substituted with one or nore G -C

6aISR5¢|ctegrfme (oxsgm) R (A)s and ddperaeein|opclsBng syséan {5 epionally
sistin hydrogen, (G -C6)al kyl, aryl,

hetsélﬁ%’g?%i wIiie™ Orgg)f%izﬂyl)/sul fonyl, aryl sul fonyl (Cl-

C6) al ky |e€£}9)186 1@ﬁ1¥de?€x@emlymé¢d' 0@%6@ hitroCOxd! |‘R/k,N(C| -Cg)alkyl,

al koxy(C | het er ocycl e,

(a (CGI_)z)iNIR(RpCfG)O)NR RB;.| N&ﬁé@)&l 271660 RFy I-C(@YAH, (C:-
kot e el R odilent hglofarGoatkony. (Cr
cyange(dh-t 1(@,-cde(d-RIN-EL @)@l KYkterocycle, aryl, heterocycle(Ci-
Cealkyl, aryl(C,-Ce)alkyl, —NReS(0),(C;-Ce)alkyl, —NRyS(O),aryl,
~NR(C(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; 1s 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 Z', Z?, Z*
and Z* is aromatic or heteroaromatic
with the proviso that the compound of Formula Ie is not selected from the

group consisting of:
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-(CH2)"NRfRg, -C(O NRfRg, -NReC(ORg, aryl C(O NRng,
-C(OOH, (Ci- C6)al kyl, (C3-Cg)cycloal kyl, -(CH2)" OH,

W@ gedpad koxy, hal o( G - C6) al koxy, (Cil- 06) C( QYET/US2008/074353
(C1-C6)OC(O -, (C-C6)C(OO, heterocycle, aryl,
het erocycl e(C, - C6)al kyl, aryl (G -C6)al kyl,
-NReS( O Z(C1-C6)al kyl, -NReS(O) Zaryl, -NReC(O NRfRg,
-NReC(O) ORf, or -OC(O NRfRg; each Re is independently
hydrogen, (C I -C6)alkyl, aryl or heteroaryl; each Rf
and Rg is mdependently hyd&ggen (C1- Co) al kylg aryl d>/OH

or heterogar¥ or Rf a g are optiona ken
t he nigy-ogen ®o which they attac

erer g¢d nonocyclic or a 7- 5
bi cyclic_rjg @ » each optionally copnri
or nore addiffi onat heteroatom groups selecyed
(oxygen), OSNO)Z, and NRe wherein each rinfgNystemis
optionally substituted wwth one or nore Rg; each Rq

t oget her
to forma 3

i s independently hal o, cyano, nitro, oxo, R /

Rj N( C1- CG)aIkyI ( "NRR, -(ONRR,

“NRKC(O) R R -C(OOH, (Cl- c8yafkyl, JJ
(C3-C8) ¢ , (c1 OG)aIk

hal o( C1- C6 | k &) C( O (C1-C6) X

(Cl-C6) } , } Er ¢ ycI e, ar yI het er ocy
) . )al kyl, - NReS( o4 )
- NRKS( O Z@ILN - NRkC( O NR Rj - NRKC( O) O®~N or

-OC(ONR R ; each RK is |ndependently hydrogen, (C 1

-C6) al kyl, aryl or heteroaryl; each R

i ndepend @ hydr ogén, | (C1- CB) al kyl, arf

het er oar and the hed |ine represeR{s HN
opt i onal e~ bopdi wherein the ring I SFNONA
A2, and et dr oapdifti ¢ and t he ri~agZoong ngo

/and 4 is aromatic or hetero3d

z, 72, Z \r ¢

t he provi oMt hat the conpound of Formul a
selected fromthe group consisting of -27 WO

2009/ 029632 PCT/ US20084 353 NH2 F £FB ~oH
d W g
\S/

3 b

O—N O—-N
NH,
O e
O O
7 ) 7 )
O-N and
OH
HN/(




HNOHN O ONN FHOFN)-j HNj HNHO | O/ \ |

O O ONF NI HNW \ OONON HN
WEERIMRN63D N 1 / \
1 ~F3C/ ' /]l \1
ONONand F OHHN- O ON
PCT/ US2008/ 074353

N- NHZCT/BS2008/074353
NH2 NH2 O O

[0037] Another embodiment includes the compound of formula Ie wherein
7} 7? 7° and Z* can each be CR®. Another embodiment includes the compound of
formula Te wherein Y can be -N(R*),. Another embodiment includes the compound of
formula Ie wherein Z', Zz, Z? and Z* can each be CR® and Y can be —N(R4)2. Another
embodiment includes the compound of formula Ie, wherein each R, can be halo, cyano,
nitro, “OH, or (C;-Cg¢)alkyl. In some embodiments Ry, can be fluoro.

[0038] Another embodiment includes a compound having the formula:

R1

RS
A1
% \ RS
N\
© Y
5 X/
R
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.

[0039] Another embodiment includes the compound of formula Ie selected

from the group consisting of

F F F
F

0. -~ 0. -

N N

O~ OH
(0]

F
L =
N

F

FF F
F
O, »
N
O~~~
O ?
FF F
F F F
0. - 0 0. -
N ! N |
H N N
(0] NO/ NO/
(0]

0} O
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[ 00371 Anot her enbodi nent includes the conpound of
formula |l e wherein Z', Z2, Z3 and Z4 can each be CR5.
weewvhza3znbodi ment i ncl udes the conpound of POF/I81088/074353
| e wherein Y can be -N(R4)2. Another enbodi nment
i ncl udes the conmpound of fornula |le wherein Z', Z2,
Z3 and Z4 can each be CR5 and Y can be -N(R4) 2.
Anot her enbodi nent includes the conpound of fornula
| e, wherein each Rh can be halo, cyano, nitro, -OH
F @ (CG-0C6)al kyl. gnrFsonme enbodi nentg Rh can be fl uoro.
{ 00381 Anot her embydi nent incl udes r~conpound havi ng
¢ formula: R1 A R5 N\O XY

ha uti y aéc or .
t her rejn the va e def Mned adcork ng
to the>deffi nitions for t ound of

np d .
[ 00391 Anéther enbodi ment in@ludes the conmpoun@ of
formula e selected_ fromthe group consisting of F F
NO N OH oogFFFFFFF

b O k4 and >

or a pharmaceutically acceptable salt or prodrug ester thereof.

[0040] Another embodiment includes a compound having the formula:

R']
5
1 R
N
N Y
X/

R5
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. In some embodiments, Y can be —-N(R*), 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
Zl, Z2, 73 and Z* can each be CRS, 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(R4)3 and X can
be -C(=0)-. Another embodiment includes the compound of formula Ie wherein Y can

be ~C(R%)s3, X can be —C(=0)-and Z', Z2, Z* and Z* can each be CR®.
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Z~-' O Oand O or a pharmaceutically acceptable salt
or prodrug ester thereof. [00401 Anot her enbodi nment

i ncl udes a conpound having the fornula: RL RS R5 N
X, Y R5 R5 or a pharnaceutically acceptable salt or
prodrug ester thereof, wherein the variables are

def ac [

CES, SCHA Pt QR AR LAt RIS
and X can be -C(=hs-. Ir? sone enbodlnents R can be
Cl173 and A" can be s [0%411 Anot her enbodlnent
i ncl udes the conmpolund\of fdrnulBle, wherein Z', z 2,
Z3 and Z4 can eacf\bescR tan be -N(R4) 2, and X can
be -C(=0)-. AnotherN C(RY,

or a pharmaceutically acceptable salt or prodrug ester thereof,

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

formula Ie.

[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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enbodi ment includes the conpound of fornula |e,

wherein Y can be -C(R4)3 and X can be -C(=0)-.
waewplze3znbodi ment i ncl udes the conmpound of fRECTAIS2008/@74353

wherein Y can be -C(R4)3, X can be -C(=0)- and Z',

Z2, Z3 and Z4 can each be CR5. -30 WD 2009/ 029632

PCT/ US2008/ 074353 [0042] Anot her enbodi nent i ncl udes

a compound having the fornula: CF3 R2 R R5 0-1 N

C(R4)3 R5 R5 O or a pharnaceutically acceptable salt

or 190£q" U9ThRe éseﬁth@ﬁlgﬁéimem_e‘gﬁivﬂiet R ¥Rl ¢ 8&Rating the

defined according to the definitions for the conpound
CREB pathovayih anlagim§l(048¢d @heuchnixadhergntonyfrisinpeadmmestdringrto the
. provides .a pharmaceuti cal . conposition conprising:. . a)
amr{lﬂ@ﬂé‘%ﬁﬁw&%ﬂ%‘mt ¢ c9mpeHd BB BERGHEA 2ana! Begmdiments and
' Ln; and b) a pharnaceutically
exm%k%gggg ?%P§g§r|er_ [ 0044] The present enbodi nents
pr qo948} f oTha presehodmbbdiptedpaproviden forp hamemhoe ufior aadatiyg age-

acceptabl e salt of the_conpound of any of the. )
assog MY IFHRImERE nipild scogniipieo dBRpImRgng; Alzheimer’s disease or

PR AR 1o R SR s RAR) B G

the piifial e effbRive apunaf a andpdyndf cframly vg tlee embodiments and examples
_ pharmaceutically acceptable salt fromthe conmpound.
dlSCf@@%fre?rh elmpsascembedipeatsnibataain oon deve s psychisipdisorer. In
som'enel?ljlb*%)'dgx{l&gs,QHg ?ﬁchial@([ QisOridP 2UH BE Orﬁ)él cql%flg ngIXIIQ‘éQ%, a ﬁurological
enzynes i'n’an Ui N conmprising a RS éring to {'Hé

disodddr/"8d a aRudticedisdriia. asthtie BhbadieRARO tHedpsythaitydifdrdéMean be
enbodi ments and exanpl es disclosed herein. In sone

schigeiiveniare ninssomen embppdimgnts shegaigal cay have gedisorder g¢bthe 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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enbodi nents, the aninmal is an aged animal. [0046] The
present enbodi nents provide for a nethod for inproving
weognozdeyxe function in an aninmal in need of suREiI/US2008/074353
treatnment conprising admnistering to the animl an
effective anount of a conpound of any of the
enbodi nents and exanpl es disclosed herein. In sone
enbodi nents, the animal can be a healthy animal. In
some enbodi nents, the animal can be an aged ani nal .
-3 06’5@ 200940 ?l%@é% eﬁgﬂdlﬁ%@%{o@?@é@ L{SQ%%ZI] co-ll;ﬂ)%und of any of
present enbodi ments provide tor a nethod
compotnd/a¢fi regpyt lod mEB:npmﬁlmays i andanexamiphas| dmlase@dhcrfem or a

such treat nent rising admnisteri to th
phagpcRutically, SEFRIARIE VETaPioBHIUeS o dfﬁssﬁn Job thes 3 sipyityre of a
t I i scl osed
me éa}%%ug Olgglgl iiE ﬁ% et??tleaféIlq tl@ﬁe@t@%@ow de for a
net[mﬂ:i]f or The pessém @nitgdimass prividecidr aaELOY ai dvpdponnd of any of
cognitive inpairnment, Al zheiner's disease or
the PHP‘quW%ﬁ% agd graraplse disgloasd bereineer 9 Hh%@é%F“HPalbU%%eptable salt or
[ r [
prodpf BlF HerGTRE iE RAnBACKEL 8 £'h Mo L OSBRI Tibib i MaO

recePtopOn diedmiraaland exanpl es di scl osed herein. In sone
enbodi nents, the ani mal can have a psychiatric

di 480%dr . The P@?é?ﬁ! cathodimenin pEpvidentor guse Iof atqompound of any of
the gmg&{ng) nts%%& exam P 3%&81%8% herglI Sgrrag drmgceu%%a d’gﬁéglfle salt or

I'Sor or “a"NBGF 6 i Sord n SOone €
prodrE% Ry th@édﬂ? fei gRr glefiufa@trebef a&ﬁmlm eRefl fbna&bAlng the
odi nrents, the animal can have a di sorder of the
CR%%ﬂwhamyﬂh@TWUmﬁlsysten1 In some enbodi nents, the
bra n traum

h
corlBry asBhf Bfescii dmpsiRe oghlecibadianacompqund of any of

the &RbERMONBSHY leREmBlies BREIBsE&PILHIR, oVAPKAEcudBABMNMdcptallB salt or
sone enbodi ments, the ani mal can have attention

prodfef i ester diersof,dar. the] mageeturariobdd meeticamenheisafvl nfat theating a
n.a ec%]ve di sorder the cerebrovascul ar disease is
FBY%%?E&FﬁPrSEHEHVFQ“?he mld cognitive inmpairment is
associ ated wi th depression. [0049] The present
enbodi nents provide for a nethod for treating a
psychi at r i DEdASOERPESGREXT 1N GRITHIoRDYYENTHN

Dfagm'ni_stering to an animal in need thereof an

tive anount of of a conpound of any of the
emggigrent 8s ahd IRXGAR B sH éx‘“ghx% %gbrebi%ﬁ@ﬂsrhre HERRANR follows:
enbodi ment's, the psychiatric di sorder can be a
di 4005 r oAct he centr alAcetydr vous system In sone

e | tents, the disorder of the central nervous
S Sgg can®be 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
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age-associ ated nenory inpairnment, mld cognitive

i npai rment, Al zheinmer's di sease or Parkinson's
wael®eazw32 | n some enbodi nents, the psychi atri cP@i/E8200%074353

can be associated w th head trauma, brain traunma or

cerebrovascul ar di sease. In sone enbodi nents, the

psychiatric disorder can be attention deficit

di sorder. In some enbodi nents, the psychiatric

di sorder can be an affective disorder. In sone

enpoglisfent smA he  cer elpsigiastleb@migi sease can be

vascul ar denentia. In sone énbodi nents, the

psy@066ht r i DMKJi sor der @3N'-Dencibplfeswinode - 32 WO

20 9632 PCT/ US2008/ Q7435 0050] The present
eni@gﬁientéhﬁﬁgvide foﬁhﬁwgggug%x@econpound of any of
cogﬂﬁ% d o%tany of theEggﬁodinents and exanpl es

di scl oSed herein, or a armaceutically acceptabl e
sal[o0e9] prgodrug ester tGremé&)f, for the manufacture of
a medi canent useful for inproving cognitive function
i n[@WO0hni dlal . [0051] TAUYSRAENt enbodi ments provi de

f or se compoundy. . [ ts and
0B85 ° LR coat her dligh PR hia SHSRRNIRDS

ac¢eEnabl eipsat isopf  pr ashprgpyst er thereof, for the
manuf acture of a medi canment useful for inhibiting MAO

red@Bdrs LeMgn ani mal Liquidskonpragranhegpass speghodietrent s
pr oy f a use of a ound of any of the
errE‘X@%ien?&’eand exanpl é\g&gﬁscl osed herein, or a
phagamsgeutvedld y acceptvalhsotal t or  prodrug ester

thereof, for the manufacture of a nedi canent usef ul
f o086l i vamning t he CRBBllpaeisyay i n an ani mal . [ 0053]

Th se nmbodi nment rovide far a, use of a
coi?u@[ﬁd gllt“d/gny of thiag?@%i%‘f{%at%‘dﬁf Xanpl es

di 369-35€d é}gr ein, or apphaspgeeutically acceptable
salt o prodrug ester thereof, for the manufacture of
a fefioganment useful foRdone@mpegitae psychiatric

di sorder in_an aninmal. DETAILED DESCRI PTI ON OF THE

| NPT ON THBRf i ni t i ons TrsBylgmipg used herein, conmon

org@gjy?b%ﬁgi ations are defined as follows: [0055]

Ac 6] ag. Aqueous
[0082] THF tetrahydrofuran
[0083] pL Microliter(s)

[0084] The term “halo” used herein refers to fluoro, chloro, 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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[0057] Bu n-Butyl [0058] cat. Catalytic [0059] CDi

1,1 -carbonyl diimdazole [0060] C Tenperature in
waelzgpezw3Lent i grade [ 0061] Dowt hern(r) eut ectiBCTK1008/@74353

of di phenyl ether and bi phenyl [0062] DBN

1, 5-Di azabi cycl o[ 4. 3. 0] non-5-ene [0063] DBU

1, 8-Di azabi cycl o[ 5. 4. 0] undec- 7-ene [0064] DI EA

Di i sopropyl et hyl am ne -33 WD 2009/ 029632

PCT/ US2008/ 074353 [ 0065) DMA Di mst hyl acet am de [ 0066)

IQN,F Dt NareDingBt b1t P gRIByER cl lopentyl, cyclohexyl,
inc D et hylarsul f oxi de [0063’@i E{({pgt @\%@9 Cyco ny 3yco Xy

cyclpbépry) aril thielike.( hour s) [ 00711 HPLC H| gh performance

SR B e ki
alkyﬁ Ox%ﬁ%%l I}@VJX&?H’V hohdi7 R tﬁ@?ﬂré\r{?tﬂaﬁ%le PG 7H) am—--O—— linkage.

ter [0077) Pd/C ['adi um on activated
Exangtdsarf alk@G37&puppincRrdec by dlratrmt [lﬁﬂfk@) toy meRmam) ethoxy, propoxy,

t 0080] TEA T 0081) Tert, t
lsowwgra f%eé?&'} xw%fcffé%w;'y [1@%83) )L .er
%@d]t er?ﬁg térglo 82‘1‘1?%?%}&%502? é@@l}%relleféférJ]% Ghhlkoxy radical

refers'to uor o,
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
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As used herein, the term"alkyl" refers to an

al i phati c hydrocarbon group. The al kyl npiety may or
worgnpIae3be a "saturated al kyl™ group, i.e., OPEI/USRADS/074353

does not contain any al kene or al kyne noieties. An

"al kene" noiety refers to a group consisting of at

| east two carbon atons and at | east one carbon-carbon

doubl e bond, and an "al kyne" noiety refers to a group

consisting of at |least two carbon atons and at | east

any 9@5‘6@ 8f ﬁ@r{ IQ)Q]JC Il Gt 1&1&'191e q Eﬁl]é(}f &?ﬁ ¥ A8 ¥romatic.
S d e i RS BF

br an ralg t chain, or C

Thekrnaxﬁmhelob auhdwhc,gcnomyclimﬁhgj d%terb hayabe siilﬁshtdtedrbt edsdb@ututed
|sopropyl sec-butyl, t-butyl and the |ike. Exa
and gan be rafpefied terpéhfﬁ apwgﬂ vigagy syailahls yelencep afef%ra@ywew ‘available

t 0 p
Carbﬁ;é;% /| ggrhggl%y ) 8 Iinﬁg&ft%L rmé(%pﬁmsks) L‘{%e%/l)c; c oaI eﬁnbers Six
mengfeped Smono'&ﬁcll@rﬁl@@ U 2AB 2o Chp U2 GI8¢ Oedetbaomis nﬁfhbk@ﬁ; each
but are not limted to, cyclopropg}lr cyclobutyl

heteggatory p%mdy\rlduaélycslelﬁﬁ@sé yfrom oxyaenosryand nigegenhand pherein when

the [x{r))gsélggg] Cﬁl fgﬁ)(%) Iy § Y ﬁgﬁ L(])g{, eolrnt [ eagtre{s:ogb thlerem each

heteb®isie ds Irﬁh\hﬂﬁal@'&feﬁﬁiedr@drﬁ Qbtlygent Bﬁl‘ﬁﬁg Bndiﬁltrog& 'Preferred bicyclic
| i nkage. Exanpl es of al koxy groups include, but are

cycliforing pysfamesdare ®f 7rf9tlﬂcm9mb@13hlﬁ ynchgﬂeowfoyycles s dpr exgopje of an

ut o and the |iKke.
Optlf%é@%t]ﬁlﬁgp{ngﬁﬁl& gPE‘S)?Q gg\?%%%yq X iegyher ein refers to
an [60949xXyY TREtGRl “heb@yalENiskd Herms @é:feltsQotal'ﬂ)earﬁﬁlraﬁﬂtheterocychc
nol ecul e t hrough a carbonyl |inkage. Exanpl es of

group, kdrthenporipg oyrmolipse ifwsst uthgs. bufusad eingsystemsi thedne or more

hete@&%ﬁ%%%‘) se}lth%m &f’( 6 e} _Fg)%bﬂ(xxi(l gf @) more rings. Examples

of ﬁ&@row so)mcluHé Byt Yz{rg:ﬁ@ 'hnﬁfb@ tt(g‘eblehiﬁ)‘%hlaﬂy@o%%ﬁzoxazyl

The térm "al kenyl " "used herein refers to a nonoval ent
qulr@ZMalygmmmhnyb nsoyehedinglh ghmoxddiytapyriadil, foyomyl waxatdyl, indolyl,

bon t ai ning a carbon, doubl
thienyle i g KT BRGET | BRERE 6 SEopBTen e By B @ non-
aronggt{ge,; ggdempropenyl 1- butenyl, 2-butenyl, and the
like. (3/0881 The term "al kynyl " used herein refers to

a eim2yal efbe stmahehtoatm” Wed hetvédradtraitey foaekaoglle, @ (oxygen),

to t nty carbon atons cont ai ni ng a car bon
S(S?llf‘frg]ﬁlé‘y\ﬁﬂﬂﬁ‘iﬂ’ cl uding, but not limted to,

- PedsYY! . The feHHt“}ﬁalé}oato%n ?f&x%ﬂﬂ#ed 1dn %&@rs th ié‘?adl&ﬁ Qggﬁlnnmg

The term"aryl"™ used here efers to honocycl
a “letoomdmt aptidhalhl substituted with a substituent. The “heteroatom group”

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;-C¢)alkylsulfonyl, arylsulfonyl, (C;-C¢)alkylC(O)—,
arylC(O)—, hydroxy(C;-Cg)alkyl, alkoxy(C;-Ce)alkyl, heterocycle, (C;-Ce)alkylOC(O)—,
(Ci-Ce)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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whet her one ring or nmultiple fused rings. Mreover,
the term"aryl" includes fused ring systens wherein
waeoobezss2 two aryl rings, or at |east one arylPGERUS2008/074353
ortho-fused bicyclic carbocyclic radical having about
nine to ten ring atons in which at least one ring is
aromati ¢ share at | east one chem cal bond. Exanpl es of
"aryl"™ rings include, but are not Ilimted to,
optionally substituted phenyl, biphenyl, naphthal enyl,
the @t%eam; E5vaneitly boadddaseyprovidetahaihed Ype lilkagé, &Rl type of ring
i ndenyl, and 1 ndanyl. [00901 The term "heterocycle"
systgmp ingladess but/ i rotglimiipd taiseerphelinil randdhediket dnzamother example,

whef P e PR Ty WP RN oS dp I g ing system, the
nitrd@h 8§ 08 AEAtly"bdnded titd t8 s Bae Bﬁ%ﬁmgfpe TRage, this type of ring

heteroatons are independéently sel ected from oxygen,
systega| fngludesanllutnist notgmiteFhee, themmthylpiperarioyl cNethyilpiperadiosl, N-

Ltiple fused ri St . term
promfibsehiitye N2 hriiiine 2 pYS Qi op AP S £ ipgrazingt, N-
pentgg‘fﬁeraz'i%f?, N@egggﬁfe%  2nBETd 1HR2GQ36Q¢ 43B3dinfns, eﬁét@r%atom

saturation provided that at [east one ring in the
groupi’ neans Y& tae ithéterontom. ar dmadther. embodimentso@y Chdterpatom group” is a

« bicycljc, or tricyclic rin ystem may be substituted
hetgioa{os Lk b SRSUIEEN, SHic e Be SERHBHBHCAPARRICT fetgiggtom or

agwfasw%lﬁgghg@me val ence, preferably any avail able
carbon or nitrogen. Preferred nonocyclic ring systens

ar ¢0@94] 3 t'ChStemarthaetiso” Gied hen@nbefesdomomtogel radidal agsstituted
..contain fromup to three heteroatons erei n_each )
withylaydzogsny ek §ryﬁ)’n‘?:¥i tiops gfeqr@?t é&ampw&%wg%%gmups include,
| £ ury; it | ' L
but it A imREE 7 NGy SRl SNPHRAMARY, HRtPheny,
—NHikylbtetiai oarl thadikel nAedalkyldnehet edémon iasnitrogénviadital bybstituted

..sel ected fraom oxygen, sulfur, and nitrogen. Preferred. .
withpt dgast pre alkyl @roup. rixagprigrcti aliylapigo groups frelude, hse pet limited

ang e i\ cl es. mgm}e of pt i
fo, sughsptnloit%glgﬂt %ﬁJéYI %gilé’, bul\tllﬁ:agﬁnot 11 m tl\éﬁﬁtu gﬂ) ox?‘?hweth}d’
~NPheMethiihearidethmn likieet £h Garyydmind’s edeldan e mtrogéreraslidab substituted
_.arogmatic heterocyclic groug(,é whet her one rj ng or L
withnaf|leashpre arykgrqupi Fgamples of akkylanying, grogps nsiude, P arepe limited

to, “?\.fpr%{ggﬁ-{}‘metmt%%f‘%ﬁ AP Present in only one of the

s, or 1ht nore rings. Exanples of

hef{@09sqr v Tigr edsips“dlkdhndidcarbuitylanged @treld raféredotam, alkylamino
‘benzot hi azgl , benzoxazyl , ui nazol i nyl , qui nolinyl, .
radi¢ad squplgetly Rondedqiei Hexpdremiymo eg,\g}gitagﬂugg fhe carbgn of a “carbonyl

o 1O 0 B b Sy S A s v
—~C(ONOHMetISy1) | Ng-C{PNNVIRthyl,, —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.
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[ 00921 The term "heteroatont used herein refers to,
for exanple, 0 (oxygen), S (sulfur) and N (nitrogen).

WO 0098296¢The term "het eroat om group” used her ei PCT/ESWPK074353
to a radical containing a "heteroatom optionally
substituted wth a substituent. The "heteroat om group"
is covalently bonded to the parent nol ecul e through
the "heteroatom " Exanples of a "heteroatom group”
includes, but is not limted to, O (oxygen), S
(sybdom) . BhEOtermSCEayRikyl Nibednker&in (fR3tdr§ @SR or more aryl groups
substituted with a group selected from but are not

app¢ridedl tedn talkyl ¢adical. CExamples of arytalkylhgoepsomcipde, but are not limited

| f Cl- C6) al kyl C(O) -
o, S T, S PR L P2 K1 O
het[@(;gg;}ycl €he fefrh < FobalakM A0 Qkéd herein refers to one or more heteroaryl
al kyl am nocar boriyl ,” and aryl anm nocar bonyl . Wen

groupheappéreted rto atnoatkgrmadipll. i Examplen pﬁdmtar(mdylaikybinphndb it ae not
. .3-.8 nmenhered ocyeclic or.a 7- nbe icyclic
limifedi{a, p Q"é‘?ﬂ’ﬂoﬁéﬁﬁﬂ@ggr B’é‘f@ﬁ?eﬁ?t b ?P({'E‘S IIEﬁet er oat om
gr Quavo) i S *Ffi’é’?ér&ﬁt‘édﬂo\?gn‘é@éh h¥fefierdddrs tBan adf rddi&il ragogenuy
systen1 For exanpl e en O (oxygen) is 1ncorporate

bondadl ta thé pgersysdlecnle thrGEh\WD -200 9iRER632
PCT/U82008/074353 the oxygen is caoval ently bon

twilBW o pfhs i@ oo isey beran Filsigedo sermg@t oy b@nshed chain
t
alkyq 'ﬁgﬁaﬁ%&e}QEHW% ﬁe I I(I(E{Hé ;#]a?%ﬂg gltnh !aéf:meex ggmﬁ% an --S-- Rlnkage.
Exa(mpletsr @@eml)(ylshmstgrdupt ethchdeh KUt afeh )kt k}ﬁmﬂe& to methylsulfanyl
incorporated in a ring system the nitro

ethydsylfandn prepyboHaeyd. dsarepyisyliandy icydopiopylsil y!,yb'éylsulfanyh n-
ty:]
but}Jl§u§@§ﬁ9 %c—d&ﬁkgﬁs&l%ﬁlﬁﬁggﬁt@}sgg%n é&%@}xiyﬁ%if‘d&ﬁ%d % likeS
N- qual] pi UE]iéiZérﬂnyf‘alk%ulﬂfr@b’}/hs{ﬁdpﬁd‘r&lﬂ f¥drs to straight or branched

propyl pi perazi nyl, N-butyl pi perazinyl
chalmazkyﬂu’@%cg}, gézlakpzlﬂyj)hondcpql tp et gqrgqtpx@p]@glplﬁﬁuough an --S-- linkage

whe[r\é- L%E)éﬁ{ ﬁ?lj 1Q§ubas%1hﬂé{(l Wltﬁrt]\gO OQ%%CI‘I alfque t Exam emgﬂs%f(ﬁlg?groups

eroa can sT oM
mcl@cféQO@hﬂE:ﬂ*eS nofl Tlhﬁ?&:&r eat afetByIeuibnyl S e’@hylsd]lﬁ)hﬂ Optcp¥isulfonyl,
with a substituent, for exanpl e the substituent can be

isopgarylswiipny] e exaleniemytsufonyl bybiuabfonsl, aiseylgdfanyhseebutylsulfonyl,
1 The, t,e )4 HSE herein refers to a

touby g AR R o B e o T i ogen arkyl

ar xbmztpr CORD kAt f‘&?l%ultf&ﬁ,ﬂ’eﬂged Reenpledss ab cﬁmoﬁélly substituted
groups include, but are not limted to, -NHWet

aryl raghipal copqp]@ntbyb@ded MPHemarevit migf¢cule Nﬁmrfy;] --S-- lmege where the
NEt h t.h d he ik
sulfiy ) VRUEHEY aiiE oS ibieny fioas AP PEQBHOGHE Subsiutcd

arylﬁilljft‘é}iglr g r%gfbﬁ IE;ina?HJi@S ®ht al ¥l aRbNo WhAPS {10)C! PR&wyisulfonyl,
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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to, -NHwethyl, -NMethyl2, -NPropylMethyl, -NHButyl,
- NEt hyl Met hyl , - NPhenyl Methyl, and the |ike. An
WO 2009h2088n0" refers to a nitrogen radi cal SubseCT/US2A8/074353
with at | east one aryl group. Exanples of al kylam no
groups include, but are not limted to,
- NPhenyl Met hyl , -NHPhenyl, and the |ike. 100951 The
term "al kyl am nocar bonyl " used herein refers to an
al kylam no radical covalently bonded to the parent
rml[@f(w e LRROWgh, t‘&?b&?[’bgﬁdolfler@in RPN =0 (B, oéz'ipoon double
anples of al kyl am noc¢ar bonyl groups incl ude,
bondt toloxggdngd to, - C(O NHwet hyl, -( O) NMet hyl 2,
- C(O) NPr op I\/bthy‘, -z C( O NHBut y| C(O) NEt hyl Met h
€(<( Qdbh e nyhavisrRy X0 aHepdhegein riles 9 OB E- #wéx% Bond % oxygen).

For e@@y(,})l@reyefaﬁefam QbsticSedit n%ga M CElBh S ahtha" par ent

am’'no cal coval ent
nol[emﬂ] e tThouwgh “alken©Ar bad héfenarefa@ td @ fiydrbonylfr Qubtituted with
anpl es of arylan1nocarbony| groups i ncl ude, but are
r?é‘fyll ighitupe dhg oalkanqy O)gmmer?yw@iqﬁw bandedyinHpn @ayant molecule

o Rk g5 AP e (PRSI e v

are At liimited] taf mbthgﬁ@,ﬂl,li)ahﬁmpﬁ peRAnb, &l @k kikk. Mahsfabl is commonly
Exanples of arylal kyl groups include, but are not

knowpg aesdyl- t o, benzyl, phenethyl, phenpropyl, phenbutyl,

an I 0098]. The it eter IaI use »
i, e T T P Bt
substipReN dledh dno haterédykie ol e “he@‘&iy@iee%r&fp is covalently bonded to

het er oaryl al kyl include, but are not Tlimted to,

the pgrentlyeleey | through athy| easbamy | oft ieoptlsansyl egtopp, dixdmples of

0099
hetepoy St i AhOBa S e ot SitiesaSy o Pty Libeetn, 2-
(moﬂmoﬁﬁuul ﬁ)dcbt‘&/l)u@h(p?ﬁbramg-l zyljac@tkRoe-(4lAdf lp-EM%nLﬂy[‘)hcetyl 3-

used herein refers to strai ght or branched
(plp@mrémri ylmrkpanowaoﬁ bacbrpb@lvaneﬁ)mrqpab@ﬁd édptp@razhelﬁapmmanoyl 3-

h
(P pkEans SR Ee iR aa- it R B R I oYl 3-G.5-
dlm&ﬁg’lmwlfnaﬁyi)pmf)%d}yl SU|3f@9ﬁfblﬂdlﬁfloﬁ)’ﬂr§lbﬁnB?ﬁyl ) 9- (pyrrolldm 1-

i sopropyl sul f any cycl opropyl sul f anyl , yl sul fanyl,
yl)amylb&{(%%dinfhml)dicet}é,e?t}(d@ltm}dhslu}'l’blanyanoyt etuangylspriopamoyl, and the
like! cyclobutylsulfanyl and the like. [0101] The term

‘al kyl sul fonyl "™ used herein refers to strai ght or

br agaygd  &DalsBd dekeyd, J "i‘&’dl&ﬁlm&‘&(@é §pedids RamdedidoR, tiiPaired
TRage

parent nol ecul e throug an --S--
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,
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where the sulfur is substituted wwth two oxygen atons.
Exanpl es of al kyl sul fonyl groups include, but are not

wo 2epo29832 0, net hyl sul fonyl, ethyl sul fonyl, PCT/US2008/074353
propyl sul fonyl, isopropyl sul fonyl,
cycl opropyl sul fonyl, butyl sul fonyl, n-butyl sul fonyl,
sec- butyl sul fonyl, t-butyl sul fonyl,

cyclobutylsulfonyl and the like. [0102] The term
"aryl sul fonyl" used herein refers to optionally

comPHBRIs! &t &dst A bélutcfn?é#iccﬁ)'nngOvﬁiletgﬁﬂoﬁlegen@ﬂgs ta?e'i @nded to be

parent nolecule through an --S-- [inkage where
inclgdeldf wr thiesscepd s tliikavtied) Wﬂuﬁh cd)mpoum)dy g:entaat omﬂﬂkdﬁyh op lakb&nylene

tionally substitu Isulfon oups
gmqpné*rf‘ﬁaém% aPPéSlwi}fy Pf fist ad Tgns- p}ﬁéﬂ%%?ﬁ%rﬁﬂ the compounds.

BotH cls |18 8! Ii%}x%'f'sﬁ;}%l \%ﬁ Qr}}(‘lz ’Inlgﬁlﬁ‘s uﬁ/ Qilge'a}ﬁl %félng omﬂners are

nEt y phenyl su cyanophe onyl,
conteiptateip HEms| saﬂariamey}he,rem ho (arcmphxenydl sehidenyll of the aforementioned

bronDphe | sul fonyl, _biphenyl sul fonyl,
130% Homm ‘gﬁwélaﬂcr t cleahy ASHSSHQURRFVES! f ony! |

£l EM I%Eeny{/?ﬂf)‘(g\fso n%hns LR rﬂcl@éb sy f gllgqyl embodiments, including

orenyl su I'ndenyl su nyl,

polyniuaplisy bsluhteq rhyﬂraEHs ofniformelrss Qgles) piyd §M>|dﬁcgfdérwat1ves A polymorph
cycl opropyl sul fonyl , butylsulfonyl n- but yl sul f onyl ,
is a gIBPOSIHAN Rayiedhy pame chemes)| g@pql@)m a different structure. “A solvate is

a co % %g%%‘b% _P&%gyatl?xgﬁaé?&?hmat?%l} (?fs%é\g\?bm%%c{,lf%g‘ %61% molecules

or idiRrofitie $oBiite). SA Y dferéls(d codnponad m&%&tﬂn&nc&ﬁﬂﬁﬁdn bPwater. A
oxygen). [0104] The term "oxo" used herein refers to

confﬁgn@‘ 1sa@ stEstise ehabond qogfqgmy@@w)\ 1sonfEsy (é)pé(mmaélonal isomerism 1s

the c%lfagl?gxane Yerm™ rromsi uﬁUt ?1391 tkusé%é%e?mfcmrglc'fo f‘ 0 ‘ét ‘different

confoﬁﬁithﬁ@)(bonf%ﬁ)l dflt@fls Whdul a rBfatingdbkid.” SSEOOconpgdRnds can be
‘al kanoyl " group is coval ently bonded to the parent

prepﬁfﬂdéxyun@th0¢mkmght0tth@sec§é&rlbdnn dlfe arh eForc@rabwﬂw |sa1tsmfmspp1pounds
of alka rou S, 1 ncl ud
can FXR:% bé’ re?%wﬁglﬁ o o%'{ %R%s)?pr a 1?1 0%12?18)? mcllé%et{lﬁ gqulvalent
ofﬂkuﬁﬁnmhﬁjhanoyl is connDnIy known as acetyl. [0106]
The term "heterocycleal kanoyl” used herein refers to
a '[@Mhn oyTl're tesgb Spriotdrg cester’t mefars t'chémeva@wys; log"thg ravnpounds

het i t d.t th
R T M
hydrﬁ[y%b'dp un@%ﬁﬂ?b@ﬁ)g@‘al cOIRBESRC VIS 281 &PH¥Ob-WE P UREr groups include,

i ncl ude are not limted to,

but are( pptpl;mn@d nto| faytly) zeid teglers, a}wc()m'ypmhyl,n acktaplyneetietly phthalidyl,
inda%illgag_ld %{tﬁfﬁy&%&,yf f\l)%:?lg_a}/slﬂtl)\eé égcf}ygrou%s_ known in the art, including a (5-
R-2-o0x0-1,3-dioxolen-4-yl)methyl group. Other exal;lples 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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(pi peridin-1-yl)propanoyl,
3- (norphol i n-4-yl) propanoyl
wW@2qopopesazi n- 1- yl ) propanoyl , 3- (4-net hyl pi peP@RUSR008/074353

-yl) propanoyl , - (2, 6-di net hyl pi peridin- |

-yl) propanoyl, 3-(3, 5-

di met hyl nor phol i n-4-yl ) propanoyl, 3 -(pyrrolidin- |

-yl ) propanoyl , 2-(pyrro|idin- | - yl)acetyl,

2-(azetidin- | -yl)acetyl, -(azetidin- |
][_M:Y 29Panpiere &t HARQY line F{[—OQWJHS ANl stri6turd 1tk€-dashed line
0107] As used herein, a radical indicates spécies

reprwents @ benddhat is @ppmaﬂlecpremnewramorslam withtthe meles of valency),

. ..Speci e ont n can e covalent
indig e e GRS EpBer e SPisHAC 1Sfebr Sup g taale ondouble
bond. ads[ a&dhed $inP %m?ﬁﬁ@stﬁ@ﬁﬁéd’e &4 hﬁgllﬁdﬁgét@@ hat Bétxj?r?é is Gptionally

radi cal indicates a specific portion of | ar ger
aromas]icag Ueteroafdmaticer m "radi cal " can be used

I nterchangeably with the term"group.” [0108] used
herdf 13, 2 hib bt utaeanqgr ot used eI e’dPCL’IdS?n Wé reptiles, and
[ n whi ch there has
manlggilg l@% &e)%eﬁg%aééezﬂg%ﬂ Ic}lrﬁ1 ? 2gllrdﬁrhn]g{raglS)Ihydr ogen atons for
an ¢0116I] atOhe eerngr Gingividual,09fhodsy remtjedt s ot b‘pﬁtleﬁht’bﬁiﬁe used

be present in the conpounds. descri bed. such

mteﬁ%}ﬂ@?@y hepran.uidnig e ta st BREeaby Bchidinge hahwtohertgd tgnurines,
I o] t

&mﬁﬁﬁ%lh& ag qﬁarﬁﬁéhﬁ ga%réx %r?rﬁ%ﬁefnraglc llag g&‘?%ﬂnﬁa ba?\d mammalian

petscertain cases, -39 WD 2009/ 029632 PCT/ U82008/ 074353

ounds can exist in tautoneric forms. Al
ta%’olr%rl cTheortpin arselertyadn diebititingge as  wied ubergin mmeane that a
C0m§§§rpdel Iids e §§1vxt &SRy Nd ez%i% et 1 ?luiig/elgx% th@'activity

eny ene group there exi St POSsSI

of MAS=A E(Dﬁvﬁrb&ﬁ&n vb@@rrm bfie EAb@HnRAt bhmeqmﬂuﬂ de coB@blind of
cis- and trans- isoners, as well as the m xtures of

formpylas 1 imhibits tharestivity ofdAQ- Patveo tigshtnearp ltaneid inlibitssthe activity of
des al

h n,.to | u f. th e
MAQET divaniorghearosibgaCef BBy ionRs SR of fufiofa 1 inbibics
the 4ci€RY b¥ MA OB €StiAENROYE $8n it QbR hYALH AHSoff MIATR AAIE another
i ncluded in the enbodi nents, including polynorphs,

embedinveat eﬁthehy‘ehnape,sthe e@np@mdecrfsforrs@llatl sphibigthgragtivitigof MAO-B

e 5 R B BRI TR R e SR PRt BEbRR A or

mvea%xv aﬁ@cérﬁpoﬁdqqmm i Gihibi®y me%c@\vnys@ﬂ M%to @nor(et mdred times
mbi nati on of sol vent nol ecul es wi tth nol ecul es

morcdvlaslbhhlbheﬂmcﬂcut/@ofmwm ate i's a conpound for rred by
an | ncorpo i on of conforner .is.a str cture
_hé‘#ﬂi“g a @&nf%?ﬁygﬁaiﬂc st eRapel et brafudes prychotic
disotde®Bhb®i8ldgical disorders and neurotic disorders.  The term includes

)
y
-y
3

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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t he phenonenon of nol ecules with the same structura
formula but different conformations (conforners) of
wareae2mbout a rotating bond. Salts of conpounBiST/Usav081€74353
prepared by nmethods known to those skilled in the art.
For exanple, salts of conpounds can be prepared by
reacting the appropriate base or acid wth a
stoichionetric equivalent of the conmpound. 101111 The
term"pro-drug ester” refers to derivatives of the
neux%‘ﬁ%%gﬂﬁz?s; aéérftﬁ)'n%ﬁén %BRf!eP vg%%@a/rﬁf In AGHA A PRaPhressure
any of several ester orn1n at are
hydmpebhah;szmdimmdmr hehy shoine gpasa:ionmmd)nhll cbmderEaﬁhsrpirﬁsamfa

rug ester groups.includ are not lim
f at191/17ém dlt éeiléﬁsappmcvéﬁﬂ ltwﬁﬁ fﬂvllled indhe é‘SE&’P?’étCHWPOUHdS "of the
mvéﬂahﬁ]q}a{/ﬂg a chfrzﬂd@e% { ﬂp)éxmterﬁ%la eﬁz; V@J calfy active and
er such groups e art |nc N a -

raceli@ f@ns:- Boﬁreobompohmxﬁaybameﬂt Pylyn®ishigm. Gtibes beuﬂdﬁﬂitaﬁd that
of pro-drug ester groups can be found in, for
the oRISHEI e INVENLiPR o ERIFTIPIRES VANt ECERIC, | Pt y-aghygs pedymorphic,

ster%ﬁyo%eri@e l Vr% %15 ﬁéi’e %E'rgl, o\slolmx r%s(@sggf o%np(g)rﬁf)c%l?d of the

PCAN ciety and

invenBbR @Nieh ':‘poﬁﬂe@s fharusefill propertids usdketd Giereid, e Begandl known in
Appllcatlon edited by E. B. Roche, Perganon Press:

the pgb\oWolokprepase ontiqallggmtivg ﬁnw.(&rrﬁg&amkmbv éSSObftw@sqfethg racemic

form? e%lg)js?gﬂézaagl ?c%%%él]eogg ngsﬁ{] §%1208)Q1tcalbfn- g gp Xllatenals
b dﬂﬁaleg tHeiS Qoriif b @HatbyrapBit SEER& RN Wit eLK aqe@tat b&dry ph d
Y -40 vy\?) 28009/r0 9632 % /53200%30723513 ghfofrlz] 1 erripaas‘*) o

hOWdtesh‘:&mnmelMA@ B-ml)ubamgee@t@ty nsing drerstandardetests Hescihehbetein, or

hat is |onaIIy present (in

usm§c?@6€rr 82’%& ‘ﬁhlfﬂiﬁ gr%P dffl knogyn \%ﬁg i ndi cati ng,

t oqef1gr \As;séalﬁ&ené pfwéreedbomest ﬁstw(n 'b@f(‘m} forl @dRAIsa e tituents,
either "a single or double bond. A dashed |ine

and gpreges,care rgr tlhletratmsn adyothen doi my ‘exnlide attes defined valges or other
het eroaromatic. [0113]

valulgs Bty %%s% s tor aR B8R Gp bypt RN S Bi 1 ds.
rephidogs P&szaﬁi?m SChHEKS m@RH@sS'th@tn%ghﬂﬂm , $nc\d, ethyl,

humans 0114 hé terms "individual," "host
propsé,wbmopyl" baﬂyru ISCpbthersté batyk mam, 3-|pnmtgk tieaylgeadltye like; (C,-
nd . refer &o a manal

Contfa Bt Ut sdmfe Ty S, ahilrreoP s o BTl iteny
2R St IR LIcARNS O berARiyIR enRRSh, TRFERAYRN |- Bekdhyl, 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-Cs)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;
(Ci-Ce)alkoxy includes, but is not limited to, methoxy, ethoxy, propoxy, isopropoxy,
butoxy, iso-butoxy, sec-butoxy, pentoxy, 3-pentoxy, or hexyloxy; (C;-Ce)alkyl optionally

substituted with one or more cyano includes, but is not limited to, 2-cyanoethyl, 3-
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[0115] The term "selectively inhibiting" as used

herein neans that a conpound inhibits the activity of
WORDIB2982 a greater extent than it inhibits theCT/US2008/074353

activity of MAOA (in vitro or in vivo). In one

enbodi nent of the invention, the compound of formnula

| inhibits the activity of MAO-B two tines nore than

it inhibits the activity of MAOA. |n another

enbodi nent of the invention, the conmpound of fornula I

b e BRI, B TR s, o
is rewbladitednsd, aéetylheropaveyit betanoyihand Ctl‘r@dﬂ&d (Qf -Gl | Gptionally

inhibits the activity of MAO-B .ten tines nore than it
subjtiipies WEht oRe 98t moTe )y‘lal@f inghgdea, bph iarmst himitediedi redemethyl,

bro Em%ﬁl | Vlfb;{'&ﬂgt;}&mtogﬁgﬁgﬁﬁ an&?tfh% 'Euéh"ilmjoet'hpﬂ ZPﬂﬁ({%oethyl

2,2 Qnﬁﬂmrbahylb Q)eﬁmﬂulvﬂobﬂlyl}fanWeﬁhke[, Q] &]c)allg dpgioRnlly substituted
sychlatrlc di sorder” as used herein includes
Wlﬂb%%‘?fd??’@ hydroxyrpdudes, biiis aetdinided toghydspxanethypg-hydroxyethyl,

h rm,in o |
2- h}ggc‘é'{@(vép&édia? ﬁg&%&%@ Snptgx ?q}r(%h@ U(ié%ﬁl?fc&bﬁ O;Pur:‘l | But is not
limi€eag 1d,t imethoxFRabérye, métho&&@ﬂ)onyﬁ ebiopbxiybattd@yil, €isopropoxycarbonyl,
confusional state); depression, denentia (sonetines
butcmyﬁftrh@myl @le%tgsyqarwyhsorAlhméomprbgnﬂs (Kors-cMllHe( @) igcludes,

but 1 rgog élggp?l%ﬁcl:tr%?lqu{gganéyygo t?‘gﬁ’g‘)ﬁ%’a soglﬁgrih%i(?x@, f’)entanoyloxy,
or hekabodrkionc, (ce% koxyagpe@@mgl Nimcil@¥d bandis DAYNSlimited to, 2-
Syndrone); cerebrovascul ar di sease (e.g., vascul ar

methexysHl, ,~etb@sye-thxdar2d’4 dimethoxyethyl) ;3- @th@efpmwé Hit slmddpxybutyl;

b aa faRb 5 BT indilsty thas 85" T & BeBPChep ety

ethcﬁyéaemﬂyq&ﬂe@l?ﬁ |nﬁa'tl§ox@bz%%x@%thfdp@p}tho§%%§ietﬂwrH%?lol'ﬁEludes but

nor mal -pressure hy rocep a bral n tunor
is netr limited (Op@bcrtybnodgs/i onakplthglo ambhgtewryﬂ) nranlwdes;tau ranot limited

7 r.e ted by .those skil].ed
o, 5t haitbealbty qriRGUADRAERNT. et o R hgsaul i Riazoyt,
pyrefz@]'j'l %yrt@ﬁél ;%?fézsﬁyl ' t@tr{i‘ib‘ﬂylbﬁyricﬁlpl(@lt ﬁQNL(Bm%Qt t'h?e"i\!yi ¥Knm1d1nyl (or
active and conmpounds may’ ex
its I‘]bokylnb rupml)dmsoqwnolsl (QI 1bé\1-onde}@tcommblylr(at its Nhenqbfr)esent

nco ses any racemc, . op |caII ctlve
BT o BB Behtind GoRppUsasoRh IERRY | o St prijvided as
furtl%rr e'iﬂ%ﬁﬁﬁ&ﬁs Bhﬁ{eeiﬁt/enti%fl AAd GREMARRG O by e follo@&)ﬁﬁé1 Fq¥Bdures in
whi ch possess the useful properties described herein,
whi¢h thbeiqaginge bf thigewerid mdictlh ereaastgivemvabboe pulepartierwise quahﬁed
optically active forns (for exanple, by resolution of
the racemic formby recrystallization techniques, by
synthesis fromoptically-active starting nmaterials,
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by chiral synthesis, or by chromatographic separation

using a chiral stationary phase) and how to determ ne
WOR@M2968hi biting activity using the standard PEBUS2008/074353

descri bed herein, or wusing other simlar tests which

are well known in the art. [0118] Specific and

preferred values listed bel ow for radicals,

substituents, and ranges, are for illustration only;

they do not exclude other defined val ues or other

val Wi t jj i S Leal :

sl 2T en 2P BT e Iocente bRt ERER By BORtral synthetic
schénneslillokemfedhelow.s not limted to, nethyl, ethyl,

propyl, isopropyl, butyl, jso-butyl, sec-butyl,

pentyl , 3-pentyl, hexyl, SE@¢ he 1ike; (C2- ©6)al kenyl

i ncludes, but is not [imted to, vinyl, allyl, o

- propenyl , 2-propenyl, 1-butepyl, Q2:04epul, ™ s

B benyfffﬂigﬁﬁﬁﬁﬁﬁyl é;ﬁ@hiEﬁyl —3-—penteny| [ AR

S ! R ' S R4
o] 4_p

nt enylve axrArexenyl , 2- hekenyl, S AeX&fyi, o o
4- hexenyl, 5-hexenyl, and the like; (C2-C6)alkynyl
includes, but is npt I|imted to, |ethynyl, 1-propynyl,
2- propyaydneedadut ynyl , 2- by yyl , 13- but ynyl ,

1- penbymyghe  2-pent Yy, I 3spantynyl , 4-pentynyl, |-
hexymytmx 2- hexynyl | 3-hexynyl’, 4-Rhexynyl, 5- hexynyl,| na,

and the |ike; (C3-€8)ycyctoatkyt—can be cycl opropyl, RX
cycl obutyl, cyclopentyl, cyclohexyl, and the like; 60C

(C3-Cg) cycl oal kyl (C1-C6) al kyl includes, but is not

limited te, cyglopropylneth{l, cycla yl met hyl ,
CyCl Oﬁéﬂwy‘lﬁ Cy Hydyoxylaming hydrochleride , R% M E4
cyclopr opyl et h§l [ 2-cycl oBUt Pt hyl , ~ J “s7 ) =4

2-cyclopentyl ethyl  12-cycl ohexyl et hyl, and the Iike;

(G -C6)al koxy includes, but is not limted to,

metjomey, eTheienyblcaboxylic 4G RO PO Xynverkedito Xy, intermediate acid
iso-butOﬁyé sec- but oxy, pentoxy, 3-pentoxy, or

chlagidgfpligeyed pyoreupbne Wi aroprnrenTilts gmingpProvide the depired product.

r : ' : [ | i, m .
e s RhgH€ Y0 Cur B ST i bl Blr sbllnb Fopsvitn o
withoyassipER P provid€ Y itghaiske add ehanedwhich,can®e iddiged or treated
_like; (Cl-Co)al kylC(O)-includes, but is not limted
dlret:t(l_)szl toaprgyl)dp’th?)flwlgﬁm ustt 5h@§hl?nyéﬁ@fbpm.§1q 3ok can be converted to
o {30 SN ARl RS B4 B B0 oYl o
exa@ﬁ&ﬂﬂf&&ﬂ]&ﬂinatiﬁ?h‘géﬁn@hm@ selddiado MBS Y1 chloride, thionyl chloride,
trifluoronethyl, 2-ch|oroeth¥I, 2-f 1l uoroet hyl,
phosphprs.trighlptide phesphgrus opwehlemdaiphesgens and phesgetseqrivrients, and
the gi)%f- %g %l)l%%x{ltugag)gt’)g %glltecl:tlgg Sflr'lnogl? tqllf%t tlgrged cw81f‘iﬁe,ocr}ﬁor%¥on%? rb%nzene,

roxy rn
tolubyed A YR tiky | In 2 rEpreldeniayiot h:)(kmple,z oRYIYT OKMBEHERN [the presence of
e

2, 4- hydroxybutyl, and the |ike; . : ,
catalytic-I0d} adlak D@ Che ithienyl ¢adox Wig adid tnat acid ichliotidel with, toluene as

t hoxycar bonyl , et hoxycarbonyl, propoxycarbonyl,
theg}i\é‘:ﬁ‘?opoxycarbonyl,

[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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but oxycar bonyl , pentoxycarbonyl, or hexyl oxycarbonyl;

(Cl-C6)al kylC(O O includes, but is not limted to,
W@z@p/039632 pr opanoyl oxy, butanoyl oxy, i sobutanoBdK§2008/074353

pent anoyl oxy, or hexanoyl oxy;

(G - Co) al koxy(C2-C6) al kyl includes, but is not limted

to, 2- methoxyethyl, 2-ethoxyethyl,

2, 2-di met hoxyet hyl , 3-et hoxypropyl,

4, 4-di met hoxybutyl; (Cl-C6)al kyl OC(O) (G - C6) al kyl

therb(ﬂC' HA8 SeprBithtative 'EQmeletheeﬁjcutl Qhloride can react with the appropriate
nmet hoxycar bonyl net hyl ; et hoxycar bonyl net hyl ,

aminetntbg praeive oy TetHand, tndhybnhm@swbabo royprevidy the @sybd product

n S, t is not i i ndeny
e o1t gﬁ%afﬂléf"é% G AehereL s PG ubrasgetate phegigesence
of §o‘1’ven§ %Ml a Ha% é[:?}h?'ihe g ﬁﬁ&!&{é » The IsBRARY kan ¥4248%ked from
I soxazoyl , thiazoyl, pyrazoly aq
metby/lem@bh/lbnd@)lblaiﬂ INMP todlienazmdythe kaandydomtﬁﬁuhoht Shereof. The
de), thienyl, pyrimdinyl (or its N-oxide)
basq ﬁ%!b bwelept% Jtarh spginm ghoxide, wd@sw d@sthwdwoﬁmr@uteq -gptoxide,

) ] S n
podip 5 E) oG, pRORRRS 5 00mE SEREL RO i
potds$iemi liydeide, and the dxkar dnid feprosénitdd SUniphe tho @M &8 react with
rocedures in which the neanings of the generic
ethyﬁ)afaﬂe@pgcea% i dhejipyesaneehel, oluenceansd sediemygthexide to provide the

43 WO 2009/ 029632 PCT/ US2008/ 074353
dem%%qngeggﬁpounds of formula | can be prepared using

th era I I
o ﬁg ﬂrr%]‘ : F’gh@ ?Qill’(‘&&h@ cars B8 %@31‘5& f_lé_rz Hf&:itrslgogaz%%FQ}V"reacthig with

hydt@tyﬁﬁﬁl@( @m}glommn\ ap’pr(\pri‘dteSschvdM dpploudiye ,an3ddtidna step of

HF, TEA 0,0 000 a. droxylan1ne
reflfios R 6 AP eragTRACHRG Do GRS R0 oG R CisoRh e gn. In
reprzfeﬁ‘tan(/gaél‘ﬁ(plg,lqkl’: B—%@ne Bn%eact with hydroxylamine hydrochloride in the
presence of acetic acid followed by reacting in the presence of trifluoroacetic acid at
reflux to provide the desired isoxazole. In some embodiments a mixture of regioisomeric
1soxazoles may form.

[0126] Alternatively, the B-diketone can be substituted at the o-position by an
alkylation then converted to the isoxazole. The PB-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 P-diketone can be converted to the isoxazole by

reacting with hydroxylamine hydrochloride in an appropriate solvent. In a representative
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60 C R2 F3C 0 F3C / R4 Hydroxyl am ne hydrochl ori de R4
N i ~0o NSR4 HOAC, 80-90 CR2Z SNR4 0 0 O[0122]
wabmonticenyl carboxylic acid can be converted RPGI/HSR008/074353
internmediate acid chloride followed by coupling with
an appropriate amne to provide the desired product.
The thienyl carboxylic acid can be treated with an
appropriate chlorinating agent, with or wthout
solvent to provide an internediate acid chloride
cxaffl 500,061 S0% a8 i SRS ! BRELAR n
presbﬁceC(ﬁﬂme{ﬁd &fild.t h soate @@bdﬂllméﬂtoﬁ hdﬁtuttsmﬁl@glalsehieﬁb lisoahzdies may
agent in the presence of solvent or neat. For
Orr’éxanple the chlorinating agent can be selected from
oxal yl chloride, thionyl chloride, phosphorus
trichloride, phosphorus ngChI?rlde, phosgene and
phosgene equi val ents, i ke. The sol vent can
be sel ected fron1nethy|ene chloride, chloroform .

zene, EEQLQ N& and th \Ilke Inm@K&gpgﬁsenth Vv 1
X e, gxal#:f«glﬂ,or I\d‘eﬁi}ﬂn/‘!\h'e pt Ub‘ugnlelléoewéﬂ cat NGO
° DMFocan convE&rt the th?enylocar boxyf acid to afl acid

chloride with toluene as the solvent. [0123] The
i nternediate @acigd chloride can then be reactquMAth an
@ oMeR A, dd c an ap r/ \late sahvﬁm&h@pm$®nallm t

aR? Opr oVi desokgs0desi Ted pr cts.
The sol vent can be sé€l ected from methyl ene chl ori de
chl orof orm benzene, toluene, THF, diethyl ether

di,.9xane, and the |ike. The> BersgoemMise sel ect ed f 1 oMk
Lﬁl—et—ﬁvyj—a ne ¢ yel i sopr,opyl &HBYT* A ne.. EBU‘:M
DVAP, pyrldlné’ Vand bhe | atii on®N- 4% O™
2009/ 029632 PCT/ US2008/ 074[:;@3%.5’%@?;!;%@‘ | 'v—a

representative exanple, the acid chloride can react _
wi t[6128}e aphe dpenyhrcerbonylionerid nart he cm\@stednt@ amfthﬁmﬂE carbgxylic

thylam ne as a base.to ovi de the de
estel, bl HEHIHBT S A orRamala e B A Bt ag i PR capygpled to a
thleﬁyl'c%}HéQ&l@@&%r%Qréaﬁné h)% tRieRyl %B%xyl@cf aci@ W nkidan @h@presence of
base to providé a (3-di ketone. The sol vent can be

an awﬂneb¢ sdvént end heatingy [Tdw ecidhiao b dhedromﬁnc ANVE, sulfakigepid and the
like. nque SO velntI (l:(a% t?enr%e&ly{mllcgha tll H}% atlco?lr F and th hleke In a representative

example, the thienyl carboxylic acid can react with ethyl alcohol at reflux in the presence

o

of sulfuric acid to provide the thienyl carboxylic ester. The thienyl carboxylic ester can
be condensed with ethyl trifluoroacetate 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 ester can react with ethyl trifluoroacetate in the presence of
toluene and sodium ethoxide to provide the desired -diketone ester.

[0129] The B-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
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base can be sel ected from sodi um et hoxi de, sodi um
nmet hoxi de, sodiumtert-butoxide, potassium ethoxide,
WP10aez96sam met hoxi de, potassiumtert-but oxi de, PEDUB2008/074353
hydri de, potassium hydride, and the like. In a
representative exanple, the am de can react with
ethyl trifluoroacetate in the presence of toluene and
sodi um et hoxi de to provide the desired (3-diketone.
[0125] The (3-di ketone can be converted to the
j a . r j I ' r l.am .
ol SRR il ERSEbRA Mollont BN 13 RrBRde an coipstituted -
dikeasheadhetallonaingHgemt cah beselbttek o M dptiohhlly substi@ededkyghalide,
acid may be advant g‘geous to conplete the conversion.

an qpfopally ghsetad: dkylpd fangiengidethe dike. (Bhegiokenbeizn bapelected from
e | Yy hNe: ride in th
oMEeRRH R, R LS BE G ek, s e con e
selepte sfedtei esodiunt rdthid iy, oRddRin tn@kdxdd@t sodivih | tept-blutxided Vot sium
the desired isoxazole. In some enbodinents a m xture
ethogfdey qgtashigmnaathoxides pesgssiues terautbsidm spdemehydride, potassium
Al ternatively, the (3-diketone can pe. substituted at .
hyai SHATGE Y Agoratenive P ion TEHBERG Er bty Ton pih an
alkylRBYBHODRIF VIR séfnsli HyaHAD & haBaftut hRAGH S owi th an
al kyl ati ng agent in an appropriate solvent and base to

pr ¢0130¢ anThe etdobititbiet gddik8tonelicktet omebe Thieveated yb alid isgxazole
agent can_ b el ected from an optionally substituted
by awy%amtae,%ﬁraﬁylaﬁv}eoﬁmwﬁ@ﬂs%t It (ANe GIPATARYIRIS ISP lyRRl eln 2

repr%ﬁta‘iﬁlﬁé&ﬁﬁe t-ﬁg %—ﬁ?ﬁﬁ&lﬁﬁi eﬁ:-lﬂlﬁigg)%ese Jec g5 e%a&tr \?/gfﬁ Q%Xylamine

oxane, € an I na

hydiodElogeé in tHeeprbRaee 60itele acidab §edade ey KD isoxazole ester.
et hoxi de, sodi um net hoxi de, sodi um tert-butoxide,

Thepotsabgituted isotmeriedestepotmdsi gonveeehori the, opubstitsied msoxazole
tert-butoxi de, sodium hydrjde, potassium hydride, and
carbpyyiq ?%i.gy |aH%£rﬁ3€ﬁ? gyred bxﬂéolé%w@?*s bageygat éze&ﬂwéfﬁh%s can

: i : " . '
ve GELAREEL YA 00 ANHLIE 1 SUE A SR i

solvé@- i #et masencanf beataonThe bask tan bhgelesod dzomh 8odiyym hydroxide,
reacting wth roxyl am ne_ hydrochl oride in an

d
potasBRAPATCAds. SBN By hation nd iedin i spbent opp Wpelected from,
ethy? Qﬁ%& 208621 gﬁlgqﬁ{dsfﬁp 84i3{AROPMIE %\ﬁ%&lg%e and combinations

a-substitute et one can réac droxylam ne
therévfdloe heppededartive etdngple phesterda THF anedd Ig/datygtd blytesBAR with
_..enbodi nents a m xture of regioisonmeric isoxazoles nmay
lithipyy hydraxidenim the presence of water to provide an a-substituted isoxazole
carboxylic acid.

[0131] The a-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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F3C 0 OH Et OH, H2SO»4 (conc) CFR3C(O CEt, NaCEt /| O OS

Oreflux O O Toluene, 30-40 COS O F3C 0 R2 NaH
WORPBI/OEREX, 60 C / Hydroxyl am ne hydrochl ori de M3IZUS2008R274353

0 SO HOAc, 80-90 CNS OO0 R2 a. (COCl)z, Tol uene,

DVF cat. R2 UGH, THF, water F b. R R NH, TEA, THE F C

R& Q 3/ / NSOHor ONSNR4A EDC DWVAP,

R R .NH CH2CI2 0 101281 The thienyl carboxylic acid

can be converted to an thienyl carboxylic ester by

oxy&Rb8ad | SRkEOR- af@?h@@%@ﬂ@'e@uivﬁ%n@smaﬁﬂlythe GaleDoPhy! §dlv@fi @n be
can bé ‘converted t hi'enyl carboxylic ester

seletted afromgmietylenhi drigride; aghbare{dring l:@ozemewtcblherm:ladd |the tike. In a

rep RS <P QR I T i preuties Of st VIR, A ppaver the
oc—sdﬂsgﬁlted-rﬂgxa%glevﬁd?ﬁ?)&?@ 281 TBih¥dia 2h&eRe! witfldhdne as the solvent.

al cohol In a representative exanple
Thet neerinkdiatey heid aﬂlhmdybl ¢an then thecmacted acith \ah tdiniad hiylan approprlate

al cohol at lux in the presence qof sulfuric acid t
solvspiyQRtipgally, in E?ﬁlﬂé?ﬁ‘?mec‘é@ HBSpI P Prvdfe the degiged prodh The' solvent

can Go%r %? 2Ydd ﬁoﬁsh%{hyﬁﬁg ﬁ%ql?(ﬁd(féo %ﬂl%ﬁﬁgxg?,\’\f%én?er?et nglluerap, aT%%S%lethyI

uoroacetate-’in t résence vent an
ethetro diexamiedeand the3-likiek et d}he ba’d@e carpl ventelevted beors e bithiydamine,
fron1nethy|ene chl ori de, toluene and t

he
diispprRpylgthyl aBHs RRY.0R8N H%l?/léé’f pymﬁ@eba% they Hkpand ‘combinations
thergc')alJ e g?‘ eé a?lggl gg}nﬁeh% 9&1 ch ?ﬂil %]aqggi Q{ﬁ'tﬁj%e ?,Rproprlate

sodi um potassium e otassi u

amifi@inh¥ bteence PO TAFSAndH Et@ Y Tarmidnt B4 e tcﬁlﬁdi/lug\t}tkydiﬂ’sir&ﬁproduct.
potassium hydride, and the like. In a representative

exdﬂbﬁé t e@gtlmly,cgw Cesibstitpiadn 15@9(11@1116 carboxyhc acid can be
tri qu cet 4,0 t he gre%ﬁnce uene an

conygsted s WF@ grady CLISRE #8°Y @gas%ﬁ%d he %.Skt&ﬂ&ﬁsd isoxazole
carb%%'l% acid Q28 rehBRd (At &ﬁ?@iﬁg aB&H & tHfe e&ﬁcé%&dt&l%t%ﬂd the

he a-position by an ' kyl'ation then converted
appltolpeatlesmmzahletheﬁbrese@e@ adif ketsolventest provakntheedasaad tpe@Iduct The
reac\{\lﬁog hcag c_)slt?on y 21’1%) 91r/1 qgeg %?ezsence (/>fUz§ %2968/ﬂ7e40305u%1mg 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-
yb)-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
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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al kyl ati ng agent in an appropriate solvent and base to

provi de an a-substituted f3- diketone. The al kyl ati ng
waysan2wan be selected froman optionally subseCT/USA8/074353

al kyl halide, an optionally substituted al kyl sul fonate

and the like. The solvent can be selected from DMV,

NMP, THF, di oxane, and the |ike and conbi nations

t hereof. The base can be selected from sodi um

et hoxi de, sodi um net hoxi de, sodiumtert-butoxide,

pot assi um et hoxi de, potassi um net hoxi de, potassi um

tert-butoxide, sodium hygrjde.spotassium hydride, and

the like. In a representative exanple t he [ 3-di ket one

ester can react with an alkylhallde in DVF witho

sogihum hydr idecasnbhe B around 600@ [01301 ;

?@Q$N4mé§£$ﬁﬂkume t Mﬁhﬁ@gmwen%dt@

Phe isoxazole by reacting wth hydroxyl am ne

hydrochl oride in an appropriate solvent. In a

representative exanple, the a-substituted (3-diketone

ssgotxyg,nne Sl Leact i In hydr oxy! @mmdr 0chl Qloh 6 won

re— of a M tO froviste e

a-sibsti tut ed |soxazole°ester The a-substituted

|soxazole ester can be converted to the—a-substituted

i soxazol e carboxylic acid by acid or base cq&alyzed

hydrol ysis. The base catal yzed hydronS|sF'g:Ca}gl\]J@)x\]rN

e 2gconpl i shed treating the axsubstifyted isox 20l & [

: L A\Wiot, h Ay N ogn appropriate —.splvent in the
fesence "of wi%er. The baskreafcde sel ected from ra
sodi um hydr oxi de, potassi um hydroxi de, I¢L@§ﬁ§n<}:g&m
hydroxi de, and the like. The solvent can be ect ed
from ethyl alcohol, nethyl alcohol, THF, dioxane,
DIVF, NNP and the |i ke and conbinations thereof. In a

e ye I e THF .
o AIEEIDL A CpBAIT Kook SRR, L, E Sa0ehea i, o
dlﬂlﬂfr@a&@ﬁf@ itPfheWadsehcel oF sBIveMi £ a%hs@t&1¥b$Mbhtﬂ-@ﬂetone The solvent
i soxazol e carboxylic acid. [01311 The a-substituted

Canl@oﬁdzdbé %@nbm}’i@ea@hldﬂdﬁanDb@ cOMABSr toduene oangh the like and

combibhT ARPTS o Hi AT Gor By HS e HeSHibY BRaHder sodium

metH@d&-souRa] tertubiRExill8 OYAZRI S CAMORRILY bbtasstfth InQREkiBE potassium
treated wWith an approprlate chl orinati ng agent, with

tert-butowideh sedivmohydsitte, potasproy hytbriden andittbe kg alre aarspeesentative

chl or,i de whi ch caq e i,.sol ated or rea ed direct to
exafpls, i i U TP ete L8 Fifpgg of folbthe and
sodlh%%ﬁéﬁé@to%&heéwe'&sx% flaf@mnR@sepnverted to an acid
loride using a chlorinating agent in the presence
of [64yent Ty PrédikttonEodstee Xaampbe, subktetute:hl ar theabd-pigition by an
agent can be selected from oxal chl oride, thionyl
alky&aﬁlloarth@bcorpﬁagcb Hothgsisexazels| dhe & lk?m’@ﬁs%@r%§ be.ggcted 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
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WO 2009/ 029632 PCT/ US2008/ 074353 oxychl ori de,

phosgene and phosgene equi val ents, and the |ike. The
walogeeme3ran be sel ected from nmet hyl ene chl orP@EPS2008/074353

chl orof orm benzene, toluene and the like. In a

representative exanple, oxalyl chloride in the

presence of catalytic DMF can convert the

a-substituted i soxazol e carboxylic acid to an acid

chloride with toluene as the solvent. The

hydHd, Qhaes Bt [RG Mdprebdmithwdexampld MRIP-BkefoRdebecal defictalth an
amne in an appropriate solvent optionally in the

alkypradide e PMIF with lsediomt ydpidevs the baseeat desindé@ °pr oduct . The
sol c be sel ected from net hyl epe chl oride, .
chilF or nfﬂ%&ﬁ%%ﬁgyteéoﬁqd%@,ne Fier e B¢ [sgRverigt g the isoxazole
L oxane. -.an L] c d
by B A R0yl 1SORAREGEC A, BE AREFRER IR I o
repreddhRtivp ek arfiplegtheansutisbititdd Belilnshecstebich@tdaonN®ith hydroxylamine
thereof. In a representative exanple, the acid
hydeeishloride én dwrpreseaes ofvhectictanid tapseuge thet e-subsiituted ispxazote ester.
I ?resence(Pf RHF andtyrieth | am ne as .a baﬁe to yrpvide Th
NS SAEPQURCET ofuBY X0 P2 1CBIRUPSHIT 1RARPOISY By form. ™ The
regiisSMBSE isokhRlks AAXBL Mpark&l APMbividAAY ¢alkeAMhB8gh the remaining
converted to the ‘desired product using a coupling

steps entakem throughdhearemdpsing sigpeab the oiztmed. e car boxylic acid

can be reacted wth a coupling agent in the presence .

o TP & \%ﬁ ashbstied lsgﬁg%oéﬁ%t%ﬁféni?mCﬁavwdtt% ¢ a-substituted
isox_%%cgé Afox fic %cﬁloby Q0fd bP .b%eg)r‘(}tg@zédh ﬁ}/(%g%irs.ed"fﬂé Qdyc Eat]glyzed

reaction can be option y run e presence o
hyd®l#seén Bheccomplislicdgragas thecarulbitute® isegiRte Edt@vith a base in
di cycl ohexyl car bodi i m de é#FID, )
an agpiopppicoTehbbginrescaes pDveater. Thebpsg can be selected from sodium

- ( 3- di -hylap | Lim ro i
hyd%é% gogﬁgﬁzﬁa}'&g@%ﬁg?ﬁh}n E%rg)%qa gﬂdd ﬁlehl}llg. ’%B‘!: gglvg& can be

seleBledNfilm, St glcoRITEMBYAlT AlE6H, UTR P aXéfdns OD R hdgpatdahe like and
HBTU), O (7-Azabenzotriazol- | - ,
corréﬂr)aﬂmsr\th&repﬁr IntagiieprerentaiMepramplenthsesiar inubilb ptophedrelyzed by

HAT O.(B L. Le1-yl)- . .
reacRL T DB ARG i S PUCS: 9/aP PG DISEPATS 2 Pt ited
isoxb B0 &8bbi@%cid. - Yl oxy) tripyrrolidi nophosphoni um

hexaf | uorophosphate (PyBOP), Brono-tris-

py 101371 di nbiph ospibetuted sesableuaiopiybis pleat ean( By BoRyted to an
eSS S S Gy T e
. ' : i | he .
sos EGLEEAE LERSMARAPR Lo REAILAFTE GRS o

appidipRate WHRorinatifPagenpywithlionaviehodt tdleerdt] foeprovide apasemaediate acid
be selected fromtriethylam ne, diisop:ggylethylanine

chlogidg vtrieh ¢ankhe isplated or dyseted alneetly toeprexidamphedesiraé product. The a-
B S Y g U
chlo?iﬂg@l{g' Sentiil the pFbn R f sHR eV RlehtN ForgRahplaNHe BMORn@shg agent
can be selected from oxalyl chloride, 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 convert the
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catal yst. -48 WO 2009/ 029632 PCT/ US2008/ 074353 Schene
3 F2HC O CHF2C(O OEt, NaOEt FZHC O NaH, DMF ~ R2 \
waalogerss32 30-40 C O~ RA 60 C O S\ 0 OO OO RXTRES2008/074353
Li OH, THE. H Hydroxylam ne hydrochloride F 2HC S F 2
HCG H20 S HOAc880-90 CONO NOO R R4 R R F2HC
4/ S NR4 F2HC/ \ F2HC r~I~ O a. (COOd)2, Tol uene,
DM cat. ONO SOHI SHONONOODb. THF, TEA
R R~-NH R2 R4 F2HC g NNR4 N-O O 101331 The thi enyl
o-sRI R Isb£azB it EbESMc beidCRNHLASE LhildR vEitWiuene as the solvent.
di fl uoroacetate in"the presence of solvent and a base
Thet mtgpmedintteaad (cBladidk e¢annthen Heereactbd evith an aamibe is edneaipecpriate
from et hyl ene chloride, K DMF, NMP, toluene and th
solVeRIRPHRRANY BLMEiEERETe § H%ﬁeéBfP.m”Tﬁ%tbﬁé‘;é‘r@aW"gBCt- The solvent
can 3R %%c?éél HB&“?n%%le'a&E‘ C%J}Rfé', gﬁlor t‘iixlﬁ,ulgen Q&I’ n%k&e:THF, diethyl
sodi um tert-but oxi de, potassium et OXIée, pot assi um
ethenetdiardnee ,anjotles dikem Taet bimet @an dbe  scbetitedm flayrar krikehylamine,

t ' hydri d d the like. | tati
diis&%g%agté?lmgrﬁ}éxegé ¥ , gg}]\], rlglglétl’l, Vg%ﬁingt gvi %}?er leiﬁg r.e]m(‘riJl cL)r\él%inations

ther@dt | HOL Q@}tﬁ%eﬂ{a‘ﬁv.é x&?ﬁleepggezgﬁg gh%%x_dg %EH G0%ct W éf?:?éﬂp%Briate

et hoxi deto provide ITe etone es
amine in the presence of THF and triethylamine as a base to provide the desired product.

Scheme 4
FC 0 . . R,C(O)C!, FeCl F.C 7\
\g/ﬂ a. Hydroxylamine hydrochloride FoC M 4 g 3 3 MR“
s HOAC, 80-90 C Omj S CH,Cl,, reflux O-N 5
o b. TFA, reflux

o} 3 0o _ ) R2
3 - NaH, DMF, R,X, 60 C m Hydroxylamine hydrochioride F.C M
R2 /
s s HOAc, 80-90 C o-n S

o ¢}

R2

R,C{O)CH, FeCl, acMm
e T .
Y/
CH,Cl,, refiux o-y S

(o]

[0138] The thienyl B-diketone can be converted to the thienyl isoxazole by
reacting with hydroxylamine hydrochloride in an appropriate solvent, optionally, an
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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101341 The (3-di ketone ester can be substituted at the
a-position by an alkylation then converted to the

W0 swa2eBe. The (3-di ketone ester can be reactBdI/ub10n8/074353
an alkylating agent in an appropriate sol vent and
base to provide an a-substituted (3- 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 |ike. The solvent can be

exaPle Aelidnt PIbx 4o cdMBact iHFmetf 104 B ori@0 dithNE: ddik hloride in
and conbi nations thereof. The base can be selected

the presence ofiFeh etderxefliex togoaviderthertekiood mteduct.odi um
tert-butoxjde, potassium ethoxide, potassium »
metiftdll de, Thethisayl Prdiksiqnepeany Rf dwbstituigd (ah thy d-pasition by an

' - 09/ 0 / 08/ 074353 .
oAt ot K e pta e i el e epd Ca B ppagid with an
alkyl{tBgladest ik @hUPBropsihRIsoRRAt ARPldse W brdvaR and-kvshaliéd@ienyl -

in wi th sodi um hydri de as the base at around 60 C.
dikqt@1e3 Slherlleylating dgsnti dan e deleGed ifilost ameptesakly subatituxel alkylhalide,

converted to the i.sgxazole reacling.wth
on QRO b eI STORE &6 P UK ol SpVheen beolesied from
DMFN NMP[ €PIFEESXant| MR 8R! 8nd LOEbRRBMRSthetddt €Phe base can be
(3-di ket oné ester can react wth hydroxyl am ne
selebtgdr foerh| oxdiute dtoxide spdesenuethafidecsidiuon aeitébutaxide, potassium
rovide the a-substituted isoxazol e ester.
ethog‘ﬁ%o

| .
QORI DARRI45 POy e BBEIACC SPLmabade. rggassium

: ) i 0 e | : r
N e e L Lol
with akalkylhslideuq DNIR evithessdium hgirkleap shetsasé BEbBLKEQUITE.

101361 The a-substituted isoxazole ester can be .
colQtled The etsabstitatad shipnylPediketoso sanrles e@nyantesbieythe tsoxazole

aci d by [ r _base cat gl d. .hydrol ysis. The base
by FESrafR' Rydoaniiine NApEOGE b it siroePat A Epheln o
représchthBiSt | leMhBflel S@eAZQlsBbEBIBA Whibhy12 RAXRon® @R react with
appropriate solvent in the presence of water. The base
hydeaplabenskydrothdaolrider innthe pdisame dfyateix add to pedvades them-substituted
. _hydr oxi qe, l'ithium hydroxide, and the like. The
thieny|13p¥4t0!8an be selected from ethyl al cohol, nethyl
al , T 1 d the |i ngd. ..
coﬂrgp‘r?gt [ oﬂge toﬁ g%g{h.?edl %ﬂ};l 2%8 }é%%n é:%ll?v%rldg@n% I gfleqefll g rafts

acylesérefeattionviith @A AcidechiytilieQind ZzEedevly acidéa@hiapgroptibie solvent. The
[Lithium hydroxide in the presence of water to provide

Lewanacad eappssteciedifenm AlGhyxhisdd, Eechrapd iy like. ¢ splvemy eavhe selected
T bstituted i baxyl i i b :

o SRR A OARESH FOLIRALAS U S B

exapfleC O l-subgtittddNth RNy IR 2 BTel 3h feRN B ethlcRE OMbFHBe W8 an acid

chloride in the presence of FeCls under reflux to provide the desired a-substituted thienyl

isoxazole ketone product.

-52-



desired product. The a-substituted isoxazole .
carboxylic acid can be treated with an appropriate
w@bioonraar i ng agent, with or w thout solvent, B@I/US2008/074353
provide an internediate 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 exanple, the chlorinating agent can be sel ected
fromoxal yl chloride, thkggyhe ¢hl oride, phosphorus
o trichloride, phosphobus oxychloride, phosgepg and
)ngﬁggeneaemupwah@nts)kgiﬁh;ge I|kéaoﬂ%édﬁblvenﬁ%;ggzbéof\
edfrommettyl en ori de, ol raf orm b e,
tol ene and the like. In & representative exanfl e,
oxal yl chloride in the presence of catalytic DM can
convert the -50 WD 2009/029632 PCT/ US2008/ 074353 o
aaiy<§o%v§xeh)’-drl)’!:ko%<g I SOX&ZO' a bOXy| | GOHalGII: dot 0 a:‘;b\%>@/u\OH
—chl-eri-de—w-th-t oG he 3ol vent.—The 7
I pr&rn8diat e aC|d chioride can then be reacted with an
amne in an appropriate solvent optionally in the
presence of a base to provide the desi+redproducty The

solvent can be selecped fr%n1nethylene c rifde,
ReBINgMOTMr M Fben e @Puenﬁ‘;ﬁlﬂF, di° et ker
dinexape, and kh- I . 'The base can beo-sel ected fifom

triethyl am ne, diisopropylethyl am ne, DBU, DBN
DVAP, pyridine, and the |ike and conbi nati ons

theops]. |8 AxefERNesEMcd icie beXaib@ed td1&-aeiyibenzoic ester by
chloride can react with the appropriate amne in the

estegffcatieth c Bopexampe thedt- @M}ébwpe;rﬁcrﬁbcalsbfacwséed » peesiylbenzoic

estef BF 183004 BRSNS acid WATReid i e Fisbefte o aloqhgpic solvent

and /heaind§4 TKhd carebé Hydx&hl&@ a&@%lfu&Q -9 £pdChd ke me@olvem
0 b. TFA, reflux F3C 0 F3C 0 NaH, DMF, RZX, 60

can g dresioyll aleihob dﬁlyodradmhbbramdéh@l@/ In 8 TR IHTAE, examp!m the 4-

acet}clibeonz%icsaci(P 0291 r%%ct 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 -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.

[0145] The B-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 B-

diketone. The alkylating agent can be selected from an optionally substituted alkylhalide,
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RAC(OCl, FeA3 F3C/ /| R4 CH2CQ 2, reflux ONS O

[0138] The thienyl (3-diketone can be converted to the
W@ ki08igde3i soxazol e by reacting w th hydroxyl aP@TES2008/074353

hydrochl oride in an appropriate solvent, optionally,

an additional step of refluxing wth trifluoroacetic

acid may be advantageous to conplete the conversion.

In a representative exanple, the (3-di ketone can react

wi t h hydroxyl am ne hydrochloride in the presence of

an @ftidhalty absdtut@l diRyied fdnitd @RICtheNikel MHNQIRMESANGE sBbcted from
trifluoroacetic acid at reflux to provide the desired

DMFR NV THE o darene. arfdothgoliker h@ phmbmtionsSthmpél Ehe: hpse can be
selegteg it O & d'lzuglge(iiﬁo 1de "’gotciig’ugr‘rfl g et 0x1 n’ a%oe él%tglrtgg bugltxtége a&otassium

acrd'c 'Lew

ethox@dey assﬂihfe et 3d A CpFHassibih t@r@lba@&ﬁié fsb@iAhGddde, potassium

Ti C1 Fed 3 and the |ike. The solvent can be sel écted
lndﬂﬁ@mndﬂﬁﬂﬂvlene chl oride, nitrobenzene carbon
Ibn a representati

2008148156 38 TBCHPT6R Ao i30S BaB Ry Teat ridhdhe Brikgipme can be
conv&%a&@cﬁy G RBEkzoldTRABH LA HRA ML BB an

[oride 1n the preserice of
appmpuatedsel\tehe Qenakyl goraiditainal ftog 40 tefRixéng ithntyifluoroacetic acid
-di_ ket one can be substituted at_the a-position by an
maYanfi\éawtac&@%@nC%pi@@r@lé&Oﬂiserﬁlﬁ@ Ins & ¥epreeatatiyp example, the -

dlkégm Qéﬂ re(a§t wlhleflg(ﬂr&i(}g?}glr}ge %ﬁ&?ﬁ%ﬂdg\'\p lﬂleapresglcléy(;falléeﬂg acid

In an a ase to provide an

foll@vé‘xﬂlbﬁﬁeh&tﬁigﬁd tmehpxeibylbe 6 Btriflibkrtaeacidliigetbkil @biidg the desired
agent can be selected froman optionally substituted
lsoxaméym@azm@ @ster.grn gemicosrabediments st mixiliesd 0f Fgjeisumnérim ippgazole

tmn%ﬁgpQQ%Ehygg The sol vent can be selected from DVF,

oxane, and the |ike and conbi nati ons

t hgoeppf] ThEhdRBRABR bdIRoicHelcE6AEBe EsRBMEDE WBlisoxazole benzoic
et hoxi de, sodi um net hoxi de, sodi um tert-butoxide,

acidp by aaeid 9 baé@ hessalyred bﬁk@ls’%lis umTh%thﬁié%Qﬁ@]st@t}&@mlmm can be

tert b 4 q sodlu drlde s um hydri de ?
accc%rﬂ%hspecﬁ 164 1n§ he is )f)arzé)se 5?1c \?8 elégéh& S€ N an p}gfwfe solvent in
the % thdéeéiDWGteESt"ﬁfe baB daf e seladdd fidh @Adsmhh@ldt&ﬁdé botassium
W th sodi um hydri de as the base at about 60 C

hydfogide lithine byémpbé@,u angt &g like ek spBreat kat bﬁ@ebatm‘d Heom, ethyl
R I R T O
therbd¥. 8 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 isoxazole 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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representative exanple, the a-substituted thienyl
(3-di ketone can react with hydroxyl am ne
whywpozdeBDri de in the presence of acetic aci d ROI/US2008/074353
provide the a-substituted thienyl isoxazole. 101421
The a-substituted thienyl isoxazole can undergo a
Friedel -Crafts acylation reaction with an acid
chloride and a Lewis acid in an appropriate sol vent.
The Lewi s acid can selected fromAICl13, TiCl4, Fed 3

can%dsew&?edl k8- didRP R ¥&BbdiERTAD &S/ %ﬁgcﬁﬁop}fléa%dumlde (DIC),

met hyl ene chl ori de, nitrobenzene cafbon disulfide and
1- eﬁ1hle3-(3—kl&net]1y]aram0§mpgl§e:att@thmmde epdaoghl@jdet (B®C), O-Benzotriazole-

sybstitu t hi en a t hyl ene
NG lramhg e h e G trana i (HBA Uiy QsarAgibggzomazol-1-
(0] -
- RNl St ChaBEo B BRAGRHARY, O-(Benzotriagol-1-yD)
N, NI, ROe@ a8 elasb G/ USZt@ﬁBﬁLQ)Y’dlﬂﬁ'ﬁie Sch@nd'1h), O O (Baazdiid2ol-1-

reflux / CF3C(O) OEf, NaCEt OH O _Tol uene, .
ylo@émwrgz 635 ingphesphyniim o ghexallyprophosphife n{JHRSEN: or | Bromo-tris-

o G o i ERED e o

be Fé’dred% BiviaP, IINHZB! 2 lCh)Nr&dlebe@ZNnhﬁiléﬂ(HOBt) 1-hydroxy-7-aza-
etyl benzoi ¢ aci can be converted

ben@‘ﬁé@“}/(%@ﬁ%ﬁ”@ tb@llls? Ty sobepiosan; b,ea%eie@wd froup mstileneechloride,
chlcﬁ{?g)g{e]it v éﬁrlzllglﬁg%?—f}"? E@@Ag, fﬁ'{hnpeearﬁp&%qfl&.edrﬁe%ase 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 isoxazole benzoic N,O-dimethylamide.

[0150] The isoxazole benzoic N,O-dimethylamide can react with an
organometallic reagent in an appropriate solvent to provide a isoxazole phenylketone.
The organometetallic reagent can be a Grignard reagent, alkyl zinc and the like. The
solvent can be THF, dioxane, diethyl ether and the like. In a representative example, the
isoxazole benzoic N,O-dimethylamide can react with a Grignard reagent in THF to

provide an isoxazole phenylketone.
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ester by treating 4-acetyl benzoic acid wth acid in

the presence of an al coholic solvent and heating. The
w@eiodozmse be hydrochl oric acid, sulfuric acid BCHUS1088/074353

i ke. The solvent can be nethyl alcohol, ethyl

al cohol, and the like. In a representative exanpl e,

the 4- acetyl benzoic acid can react with ethyl al coho

at reflux in the presence of sulfuric acid to provide

et hyl 4-acetyl benzoate. [0144] The et hyl

4-acetyl benzoate can be g@ ? ged with a (3-ketoester

in the presence of solven and a base to provide a
rcl3-dikstone. The soIventhan)be aelected from

ﬁgﬁgz*éne\chlﬁFPﬁéﬁeﬁNF N e af*THE"T"KE and
C nati ons thereof. The® can be self@ErEdc from

sodi um et hoxi de, sodi um net Roxi de, sodi um
tert-butoxide, potassium ethoxide, potassium

ne%hOX|de pot assi um tert - but ox odlun1h%dr|de
FcRO aydritge™ 4Ad  t he 9 acHr epeeeeﬁ%a%+ve

the anmi de can react %ith et hyl °PMAchC:
trifluoroacetate in the presence of toluene and sodi um
et hoxi de to provide the desired (3-diketone ester.
[0145] The (3-dikefone ester gan be substituted at the
ar ti on byman Al kyl 2 Qi’ hen converted to the

O ol"e.> The [3-di ket q evéster [can be reacted with
@an al kyl ating agent in an appropriate sol vent and
base to provide an a-substituted (3- di ket one. The

ti ng an .be selected .fro n,_Qp 'onaII .
Sutlb 1 cara PR, §8-5E BEF G SR8 g1 eposion by an
alkﬁe@ﬂnuﬁ&o O \R A o3 theai@m@aQBleo TRk [pVdiReBAE bedoRTester can be reacted
al kyl sul fonate and the |ike. The solvent can be
witlsal a&yladng agant inDiviFappiyi?ateTddFyend axnd base to prodvideled diswsstituted B-
and %onblnatlons thereof The base can be sel ected
diketensiybersgiuFSEE hoX ik dane, ARshbt 18X belesclegisdi fipm an optionally

sub&ﬁﬁttedg gﬁféhﬁi@’an gtlgﬁﬁwbstghggﬁi%lfgﬁé 9%1?('1 ﬁmdllke The solvent

hoxi pdt assl um ut ox |um
can rbetsahestledl frorh PAUF, deMPamBI R, doxhhd and (RELBIG L andf cdmbmatxons thereof.
ubstitution at the a-position |s required, th

The(bgsed%@éie@ﬁl@@érﬁf%sode%@&w@& widpuse mejhopssie srelium tert-butoxide,
potds§ig?§1ﬁ%91 QIde 531 Enlnn emog([b ég aggﬁWna tﬁ%ﬂé o¢ u%l' dride,

appro r|a ven onal an additi1ona

ponsheﬂnqﬂnﬂehhdxhéﬁkem th trlfluoroacetlc acid may be
advant ageous to conplete the conversion. In a
r edﬁbﬁ’d nt al he a-sakstitpted P-diketopgbentolcetstticar A coregsted to the o-

substlt%tfd é%gr 02%( lbe%qone 0 q@ir%?gt%{glt d }ﬁgﬂ}ogﬁlggﬁ ggﬁ'gcgﬁ%qde in an
apploptihle UBNRAE 8h i Crepfekéht@tve’ &halriple, ttﬁ’e BLRAYitHRCl PRdi#ERhE @Ster 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
1soxazoles may form.

[0153] The substituted isoxazole benzoic ester can be converted to the
substituted isoxazole 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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a caBaiaCt L0 C%Wﬁﬁy ﬁrg't | on me BKIIQ@II Lhe pgg%ge%gfceoof a solvent to
prO\ID G { hlé%% yﬁcar(ggrdh&égg% %ggg%ﬁgnglfm in the presence of a base.

I CYy clo
Thedlctoslphﬁg)pygmr lanli ibei dsele(:@HC)from dlcyclohexylcarbodnmlde (DCO),

1-ethyl - 3-( 3- dlnet(ylanlnopropgg) car bodi o
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£
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I I I
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1 h)%e(]@épl%gné %Lcﬁe IT(EII_-@Q% eneQ(CI:II‘I Pgﬂ A&Ié%en;(ﬂgaz%% Yﬁ@tAtf Afa qge like.

r om
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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representative exanple, the isoxazole benzoic acid

can react with N, O Di net hyl hydroxyl am ne hydrochl ori de
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the coupling agent and DVAP as the catalyst to
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. I'n a representative exanple, the isoxazole

ben20| c N, O di net hyl am d8clzame Feact with a G| gnar d
reagent in THF to provide an isoxazol e phenyl ket one.
5 WO 2009/ 029632 PCT/ US2008/ Q7435§ydmx§mm ene..8. FSC@Y$4
oHe OFDNF gﬁi IolueﬁﬁM ﬁa_ ESC (Q; TQ N.
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ﬁm_o_n_’tﬁnﬂ| S "R4
N
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[0157] The thienyl carboxylic acid aldehyde can be converted to an
intermediate thienyl acid chloride aldehyde followed by coupling with an appropriate
amine to provide the desired product amide. 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 aldehyde 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 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
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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-56 WD 2009/ 029632 PCT/ US2008/ 074353 from sodi um
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N, O di net hyl am de using a coupling reaction. The
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n ent in the e
presence o] SOdl 3 etate, water and P llgohol 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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be bio %ayé)ﬁg?ﬁ/o?%lgag gﬁ{nsgr-a & O{Q/E?r@gl ntgeptgfaelg isﬁréorteal%%nptr g may also

havé Ghpesved C@mﬂalayﬂHtha&m@meal edrppditionSt R tROPatel€ drug. An
like. In a representative exanple, the substituted

examplex withpe liseitationc oy modmﬁe\tfmlﬂ fiadempannd whish iidrhinistered as
THE to V|de an t ut ed

an eG{e ?gfj%r%gwgﬁij 9 g%cblht%te t%rélhté ACEBS 4 c%tijt Ib)r@e where water
soluBﬂit e§ detriMntA ab -mdMlig- bthHl@HYE@imsﬁﬁetBW(q{cﬁﬂiﬂ hQ8lofiged to the

4 OH N, NCS OHC/S\ CHC
carboxyhc 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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oxal hl.oride in ence .of catalytic
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an etfﬂabﬂéydosﬁge”@@éiwm%e%ﬁta%&h| oride al dehyde with

toluene as the solvent. [0158] The internediate

t hi[éhea] caThoapldts taches, pHlspcapeles)l zu‘l&lhjadélke amyt digncdgain the

‘ reacted with an amine in an ap ro |at ent
follG L R SPil Py RagsAEd. et GHoe v olimaesgnignts such

as d‘fjcealﬁh\ﬁrﬁ hB%}lﬂ'g&ma AahEratin %géﬁls}@rpﬁs &éth sga?chs %L){%‘PJ §&8rch, alginic

from ne chl orrde, hl orof orm benzé
acidt amidutber Bke; BHEbDri chine suohl asetdppesiugi stoaane, and ndswiek@eniniglegent such as

The n be selected frgmtriethylam ne,
Sucrgsq, s‘%ﬁf‘b“‘ﬁy 3EIORG [T FRRARBME %ewnwt Susfy asgpepperming oil of

wmt’e é@poggﬁ) ﬁﬁgﬁgfn%{ &Sg{%gl %&%e u}xn %ogd ?ox?ﬁ‘% a F]zg)sule

I Aations t n a representative e
it maylcﬁbnt}il‘ti ani diditcanto mastialswft thet dbevappreo ar liqtié caxmmesmh as a

t he presenc f THE and triethylam ne as a base to
veggiplg PH@WW@&?@W@ EsPhaYiRtous ol yratexlafaRgxle piigpcabas coatings

or tl) %lﬁ‘gpﬁo&l ﬁﬁ%?hg@llc%emeom d61i§ it %S%%nﬁ[)%t ?Q)r iflstance,

nitr natwo step process

tabléth,l ;ﬁﬂg’,loraiaﬂﬁﬂ\gsdﬁa)ab‘t deatedhwithegetating tvagl, shietllic or sugar and the like.
A S}t]r%g ro(r))((a 1L1%rpn£yecontaln the active compound, sucrose or fructose as a sweetening
agent, methyl and propylparabens as preservatives, a dye and flavoring such as cherry or
orange flavor. Of course, any material used in preparing 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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[0162] In cases where conmpounds are sufficiently basic
comgpsitiefdfan be brawehi akeudBivethgone dritke sempositionsafeagsalstdglaying
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abs G 5% 535 Bl I iR A8Rs BB ope 1 ar .
EXE\\O‘WO?S OSteﬁféafrﬁ&%Wé isGlatibiys %Cﬁrébﬁ&h Si%'cér@oﬁhﬁg the active

organic acid addition salts formed wth acids which
compeyngd i 61¢yr§qwm§igamamntandbptaamoen@m|S@h/,emf vithesesinps ef the other

2 e PR BPSEA GORLT, PSPy Wehon. e cse o
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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ascorbate, a-ketoglutarate, and a-gl ycerophosphate.
Suitable inorganic salts nay al so be forned,
WO pbazbiesy but not limted to hydrochl oride, seCE/HSMWO8/074353
nitrate, bicarbonate, and carbonate salts. [0163]
Phar maceutical |y acceptable salts may be obtai ned
usi ng standard procedures well known in the art, for
exanpl e by reacting a sufficiently basic conpound
such as an amine with a suitable acid affording a
phye172) 091 8l sARCERtiaR! ifciaié #ely ikl soff® &lch(d:Oflc, clay,
exanpl €, sodi um potassium or |It%lUﬂ) or al kal 1 ne
miceanystallimet adlluldsey siirambphimeinacaldcihenjkes alUssfubliquidr daovigts iinclude
acids can alspo be nade. [0164 n certajn aspects a
wat(?j'r Oaggqﬁj)?sf SEnBlyeols par a\@@ﬁ{-alsﬁ)ho]&/@hﬁgh ﬁ&erﬁi’ay 1Bew?ncth the present
compOi '&Betfeeﬂgsto‘?véanoﬂ &%&e\féequaﬁlef cBiNERVels N&JtRAhHy Aith the aid of
prodrug" refers to an agent that 1s converted into
nonitévac parfarnintslr dgjuvantgisuch aPfragnugs aadeadditioaal amsieficlobial agents
becayse, in sone ituations,_ they may be easier to L
can '655%4 &P PIMHMIZE nbe pRropstics fog. @ By Neg;, fB¢ resultant liquid
commsci{igﬁbc&n bekﬁggﬁé&)fwxﬂ' Jbgajb@nt%dg "Rl @qmp%g{e%hgz{%es and other
ereas the rent i s not. e 'prodrug al so ave
dreskifips, @y epragel atvd tHetaffectred prarusagauihipsgbe 6oagesl Eprayiss.
over the parent drug, An exanple, without |imtation,
of (8173 odr Liyickengrsosush ag spheitsuprlymens clatty acidanfaity geidrsalgs and
estefs> fat aﬁ:%fx&% gltolaﬁ' edpge%i 1485 )or L3 Jxﬁ&i lnlnfu?rélelrrs N AL %iso be
across ‘a cell menbr ane Wher e water - sol ubl |%y i's
empligled ivientighidtoarfepdid foryn spuéadable Pastkd)@Rlsi Sintments, soaps, and the
_ netabolically hydrolyzed to the carboxylic acid, the
like oot prrdicaien dijectly e thejski ofdhe psercel | where
waters sol ubl | d s beneficial. ent.i gnal :
oy SEAF eoBhesht doraBscfiaft iBirPames SR aREPUp TGn g aetermined by
comphiit@ideR (RHES bgivitg! At WRSactBit§ ifl@siedal Resdelst Methods for the
exanple, in Design of Prodrugs, (ed. H Bundgaard,

extrglodatipnef effectds)dosageniie miges andpthbyarimelsr odwanasg atedineim to the
. reference, Ln,i.t.s entj . [0165] The conpounds of
art; F(% FW@% Seggjrié‘g%atf%?'r#;%a%g "as pharnaceuti cal

conppesit i onge anduRdY the Sh@p6ehd, @r anRAVELIIAHr 8@ lative thereof,
such as a human patient in a variety of forns adapted

requirgd tfpreusshio Sesatmenitvallofaradet orily witht the particular salbselédted bt also

i et RS LR a8 e
condifOP B allBY: 428 vﬁn%qmiﬁﬁdel)b’aﬁﬁmii@&%ﬁ&{ _§fjt’h|e l%tt@ndant physician

orally, in conbination with a pharmaceutically
or cliwciept abl e vehicle such as an inert diluent -60 WO

OSB3 T AP o o
abot (1819 tododt 160 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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capsul es, may be conpressed into tablets, or may be

incorporated directly with the food of the patient's
wa@lz@p/029682 oral therapeutic adm nistration, thECEHUS$S1008074353

conmpound may be conbined with one or nore excipients

and used in the formof ingestible tablets, bucca

tabl ets, troches, capsules, elixirs, suspensions,

syrups, wafers, and the like. Such conpositions and

preparations should contain at |east 0.1% of active

con@ingnd. Idbsily, P a@ivicaggredfent Kieoutd bp@dministeedaddichieve peak

preparations may, of course, be varied and may
plasmn%ﬁﬁrémﬂpys 96 thetastivn cappaund of drarh Gbous 6% éﬁ appi 75 pM,

of .a given unit do rm

prefab Bo@ o5t A TBOR RGP B R CAI L ap . “This may be
achi@@@iFQﬁ'etxhxﬂPf% b§ t&l{ﬁﬁa\;el?iaﬁs m"j’&tl@fl bealolosodos %@tl&@yﬂhe active

wi Il be obtained. [01671 The tablets, troches, pills
ingrahpﬁubmmnaﬁylm Béﬂmej ok@ahﬁydmimﬂemd 13 alhmhtsmemtammg about 1-100

fol.l owm n ders suc acaC|a
mg Bgﬂ}’? %ﬁt‘é{g dﬁgrs tepfe| DESIR leeﬁlegﬁ T%Yé%g’é‘ﬁ m%ég tagfed A fQrpinuous
infullBF PPN Aokt %PSF%?‘%%%?é’?gﬁﬁ‘tfﬁé‘?‘??tééﬁ*%‘? Hniigabout
0.4- sunly/lesofivbgatye umgrediedt(sat e; and a sweet eni ng agent

such as sucrose, fructose, |actose or aspartane or

1 404998 ng 'Iélﬁeeqlﬁsug(él éﬂs%ab%‘ﬂ}j’éf“ﬁ]w{ be Q{qsergpd 1n a single dose or as
divﬁtﬁghdnfl(%reg nggﬂnstgrred Gl %%r%égmat@\{&re ?@ry?){%%lgxg dg quV\hﬁQe four or

e unit dosage for capsu contain
moraeigh-dosen pélﬂialSmee’ $®L®seﬁtsélﬁma§lbe\fm~t}tey divided, bigqlintd a number of
carrier, such as a vegetable oil or a polyethylene

dlsciﬂt%ﬂ@QFely W?@WW%F‘O%t erials may be present as
21518% S % Oﬂﬁﬁg W{l[ﬁl% il 'tlox c‘éP Be 88%‘%1&%'68 t& taxl;naglfmal for
id uni ablets,

osa ertrorm I nstance

treaumelnk 6f agerasSafaed ﬁﬁnﬂ@ymmlmt eﬁhld/\bdgmtg@ iddphitmeM@Alzheimer’s
shel lac or sugar and the like. A syrup or elixir may
disegsgnParkinspme digease andcishprsudiseases c ridis compopndscafghe inygnfgon can

be aax)@n%tgx%d 9 a h%gtﬁgﬁ aquglt (K}y In qagagi aBinPh ¥J) R arr%gg OSarititive functlon in

preservatives voring suc erry

the zﬁ’ﬁﬁhﬁg T hel duPoundd ofCBE isentiam LanTBE @ﬂﬂnﬁhstb&‘é@ do lafd ammal havmg a
reparing any unit dosage form should be

concgh@n praechest fr@alSPWZQ@E@p@,aﬁgIe@smwt%msmamlrrmalryﬂent (AAMI); mild

cognall C{/]el: El/rgl}))(el(l:ngmn%no u(%\@@lr}ﬁgolur?&r% %{ﬁl% g%ggﬁ_lglgn Al §tate elpcr)ens‘smn ?iementla

(sontativied] AQfref e&l@s@ﬁﬁdpwpﬂm&m&aﬁ o2 Ngbrdg1sheidser’ s1 §4R8 dementia);
The active conpound may al so be adm ni stered

Alzheimerdy edisnast;y Farkingonts ab%qasez,oh@anngtow idiseagsi dehagea); mental

ection e a nd o
retargBi S (& B Bt Ao P SR b ssess o
vasclal @efnextiL poittdapdib@BMrgeri); SPRESVOMSordan; ptBQid@sorders; autism
prepared in glycerol, I|qU|d pol yet h Iene gl ycol s,

(Kannet’a cemidrome)in chengokic u(ﬂl@(g‘d@lhe pterftion- daficit 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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WD 2009/ 029632 PCT/ US2008/ 074353 and in oils. Under
ordi nary conditions of storage and use, these
Wpe@par®msl ons contain a preservative to preveP@T/UR08/074353
growt h of m croorgani sns. [0169] The pharnmaceuti ca
dosage forns suitable for injection or infusion can
i nclude sterile aqueous sol utions or dispersions or
sterile powders conprising the active ingredient
whi ch are adapted for the extenporaneous preparation
(acu® &hfilsiddl | ST ABbiBssn, UBLMRID! GoR@iHld FURhG' classified as
di spersions, optionally éncapsulated in [iposomes. In
Alzledinedsises pon-ddzheihen’ etype dissmgea)f oA lvhsineulsd difsease Parkinson’s
. sterjle, flui and ab e under the co di tions
discrger HuaBPEiPR SoiFass & &‘é‘ > FfRa rfaﬂﬂa% Fee rR‘{?F“fG@Hﬂ@D’B‘ and
n I u [ rsy
Do SPRnES %E‘?"?S%#ﬁ?aﬁ s B PRty ety ppytgardiac
surgewa,nqifeenve disyciersy lpsyqhotp diserdersgylaytsah (Khmnrgpis Syndrome); neurotic

et hyl ene /CO and the like), vegetable oils,
disoperss o it t@PyQ%% %%Qré?rs ( ; stHbdusl chematpmpie rormal-pressure

hydlté)gg}rlgfﬁg,’ brggle(uﬁlrop%ﬁd trjaﬁ'llng k}g%tﬁ%ﬂ&sgf%nal'm%%é}é Engram tfuma (see

formation | pOSones,
DSNHVnAEAaSd).of the required particle size in the case
of di spersions or the use of surfactants. The

pr dUSH i onllst a‘tlhtey @uceﬁlpevndwéﬂﬁomgapwgn@ ach s |gB mhlblltor of
MAggg Wb @Qo%mgx Wi 'p%uﬁngeamsg%? hEIdeR whilfl gfe%glgenogg fo the

or exa orobu an
art, @afshigahatildwing hﬁsmyer osal and the like. In many cases,
it will be preferable to include isotonic agents, f or

exanpl e, sugars, buffers or sodiumchloride. Prol onged

NLAQQﬁﬁ&ﬁ%%ng%E the injectable conpositions can be

by the use in the conpositions of agents
delens3ng MbIPlepiyrddtic hRhy SV Ntrrmad Watdttig to the ﬂurometric
nonost earate and gel atin HOl 0] Sterile injectable

methog| descabest By Mpsepatoeandygol qamp@ﬂ@tsmrngtm e @etGlire Biochem.,

1onEQPRAE 5 SRAGE AR iy FBPOSBELA 0-n

MA@fBl @F@e@d RbRMEst s VeGbivsed, Férobétﬁvu%giaybytefst kéBpound and/or
sterilization. In the case of sterile powders for the

vehigle ayps maginabaist vathepyrifeedi enzgoe abplwspldtebulerpH 7 Hdor 15 minutes
seferred t hods reparati ar.e .vacuum dryi )

a0 3B The FacliEs B8 pyfhise @é&ﬁﬁit'@aﬁ%wﬁéﬁmﬁa@w oliteiag a 60

min@f m&ﬁ?@a(ﬁ‘l‘:ﬁéﬁo@ IHRGERALE IQ/stas ReHnA0Y b@%' a{dﬁﬁﬂ) lor@ESINGRSH, The

i ngredi ent” present I n the previousl steri e filtered
amosut| of Hdrydroxblqmml]md:tﬁvmtedpwasaldeadmnnd speatdfimorinteh&cally at 325

R AT S B T L2y G
usmg@r&' XBRE SrobRm ?rgfﬁ' I‘EE?S} ab, ﬁﬁk‘?ﬁ@s& Qohli n%sc"ﬁdn P&ccam Court Surrey

I'TpOSItIOﬂS or fornmulations, 1n co I nat’ion W th
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
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dermatol ogically acceptable carrier, which my be a
solid or a liquid. -62 WO 2009/ 029632
WEDDHBBADE/ 074353 [0172] Useful solid carri ePGI/US2008/074353
include finely divided solids such as talc, clay,
m crocrystalline cellulose, silica, alumna and the
like. Useful liquid carriers include water, alcohols
or glycols or water-al cohol/glycol blends, in which
the present conpounds can be di ssol ved or di spersed
25 @1, RES 8GhIa¥Eut ﬁ)\’@klls ’1689% \MtlQ th?n ?B(Qlt 900 nM, less than
non-toxi ¢ surfactant uvant such ragrances
aboward deletss: t)raﬂlabamtté(]mM[ mbﬂ; ﬂianagemttff() nMah:sthaﬂdHad 250nM, less
optim ze the properties for a given use. The resultant
than 4%3

Hi t niofplsas tt‘?‘bﬁ‘%"%éﬁ‘%é”é??ﬁi i ed from absorbent
pa sed,t
oA aloR SRR R SRR HiBled MAGID intibitory
pnnﬁuﬁ@aty@emgﬁna@ﬁggqm,gﬂkayggs [0173] Thi ckeners such
as synthetic polyners, fatty acids, fatty acid salts
and esters, fatty al cohol s, nDdIerd cel l ul oses or
modi £ i ed mi ner al mat erical s can al so be _ gapl oyed with
id carriers to froxn spreadabl e past gel s,
soaps, and the |I|ike, for appl

di rec o the skin a . 174]) oUskef u
dosad¥s hergzﬁpound§ of | canMNe
determn N hparing t ' tro activ

in vivo activwty in ani mal Met hods for th@
extrapol ati on of effective dosages in mce, and other’
ar nal s, to humans arefFknown to the ard ;Ffor exanple,
Pat. No. 4, [0175] The—&no of the
conpound, or an active It or derivative

r eqHi useNn tre ary ﬂqﬂ
arnsalt sel ect o wt

t he part
dt i on, the nature ofi the condition beiling

of adm ni
treated and the age and conditPon of, the patient %nd,
wll be uIt|nater at the dlscretlon of the attendant

physi ci a or cI| C|a 176] gen ver,
about 6 o/aboa ng/k@ f rom Fbou

about 75 ngPkY of body melghtFperO Way subh as O 75
to about 50 ng per kllogran1body wei ght of the

reci pi ent per day, srably in the range to 90
ng/ kg/ day, e s |nFtheh[ano of 60
g/ Kg/ By g Tt oouné}+g7Co Vegr en P

adm ni skerao-NnNn unit gjosage fermofmr lo)

MM@
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exanpl e, containing I to 1000 ng, conveniently 10 to
750 ng, nost conveniently, 5 to 500 ng of active
wo pypehicent per unit dosage form -63 WO 2009/ BRED6ESW08/074353
PCT/ US2008/ 074353 [01781 Ideally, the active
i ngredi ent should be adm nistered to achi eve peak
pl asma concentrations of the active conpound of from
about 0.5 to about 75 PM preferably, about | to 50
M nost preferably, about 2 to about 30 M This nmay be

achi eved, for exanplewﬂby the intravenous inj ion of
a 0.05f 0 5% soljuty éﬁ,Lﬁ? getive i ngn diﬁiﬁi}

oral | i
bol us gont

optio
i ngredi ent. Desirable blood lbevel s may be mai nt ai ned

by continuous infusion to provide about 0.01-5.0

ng/ kg/ hr_ or by i rnitﬁéig i nfusion ont?giggg about
0.4-15 ng/ k h ve’ i ngr gili 1 The
desired dos® pay €onvkniently be fgresentell in a single
dose or 'as "divi ded d3ses adni ni’stered atoappropriate

intervals, for exanple, as two, three, four or npre

sub- doses; per .day. FhieNstbedose itsel f may b Pher
di vi fed, { N\nt ona pumber iscriet & | ogselly
spa€ mifni s§T atj ons. 10186 e ¢onpounds of the

i nvefiti o8 ®an be ami ni steredFto a@rNani mal o or
treatment of age-associated nenory inpairnment, mild

a

2

cogni tive inpairnent, einmer's disease, _H
Par ki pson’ 5 di se and ¥edated di é/\N
cmngdao

heat hl_Y ahjgal 6 ah aged ani

cognitative function in
the invention can be adnpnjstered to an ani mal having
a conditijon selecte Bchi zophy eni a F
age- agsocijat e nory i I Frre (AAM ) 'IddijLF
cogni i jipargfre )F  delprigm)Cacyt’e

confusi omafNst ate) p depressi onF degentia (sonetines
further classified as Al zheiner's or non-Al zheiner's

typq:de nt i Al j mer's di sease; Parkinsor’s
diﬁp : diseaseF(ch rea)/ ntéii]‘
' ) benst ef i o’H

Syndr one) ; cer ebr Qvascuar / di gease. e.gﬁ, vascul ar
denmentia, post-cardiac surgery); affective disorders;

psychoti ¢ di sorders; tism (Kanner's Syndr ;
neurpticldis rs;gézﬁenﬁionpdeficit Migorder (JADD);
su 7 TEmat oy r el - pe € UEN

braim twwwn; headptrauma (posgcongussi onal g di sorger),
brain trauma (see DSM 1V, APA 1994) and the |ike. ’

DTSN DWW
F%MYN N’HFMN N
F  oO-N o H , F ON O -
P!
N
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101811 The conpounds of the invention can also

optionally be admnistered in conbination with one or
worne/ozeber t her apeuti c agents that are effectP@BEUS2908/074353

i mprove cognition and/or one or nore therapeutic

agents that are effective to treat schizophreni a,

age- associ ated nenory inpairnment (AAM); mild

coghitive inpairnent (MCl), delirium -64 WO

2009/ 029632 PCT/ US2008/ 074353 (acute confusi onal

state); depression, q; fia (sonet i rre urt
classigiedlas /A hei trer or Fpon-
dementga)” N | nsg se se

Hunt i ngt o a);F ne@rbll ret armiatl

(e.g., Rubenstein-Taybi and> Downs Syndromne);

cerebrovascul ar dis e (e.qg., vascul ar denen

postg car i ac rge y) af f ecki ve di so @hoti c
K . [ OX 9, ' i g S NDSYENO

N at tent | Hen de cit giso dﬁr (ADD)~ subduy al

hemat ona; nor mal -pr ess reOhydr ocephal us; brain tfunor;

head traunma (postcon ussi onal disorder) or brajn
trauma(ee A1994. ealllyof

% t e [ ) _Hif
VA can /

e Betetm ned NJSI nE coISgl I rmdN S
whi €h aPeMael I krfdwn @$%2 Brt, OalN using @he O§O
foll owi ng assay. MAO I nhibition Assay 101831 MAO
enzymati c assay was perforgred according to th H

fluronetri od descli bed_by Natsupoto afd N
F

(:olljzgﬁE

18, 12

\[ei. alh\ o M. 1985
hejfoll o g |f|§at| ns: Human
were used. For both assayg, test compound and/or

OA arld MAO-B expressed in ihsect cells

vehi cl e cubgtedNw th purified enzy R
phos? r JpH M.4-f or m nut e t hﬁe
reac {7“ inPtidted:- by a nj yharani ne.
Foll o a‘e0 m Mt e\1d1€'ubeﬂ| oeri od, phe r@actl on

was terminated by the addition of 6 N NaOH. The
anmount of -hydroxyqurl/ﬁo,hrne formed was det erm Ned
spect HJ ° N

wer e & t

det er | ne@-Nusi ng tpe XLflt @ ogicriN from I@BS (1D
Busi ness Solutions Ltd., 2 Cccam Court, Surrey ’
Research Park, Quildford, tBurrey, GJ2 7QB UK).

Repr esent at | ve con”pou . the inyention werg
eval ugt ed as ay Ty'ﬂl cai l'y, \t he jcq ou of
S N

F ON o) , F 0- o ,
=N
F /Y F B &
Fo— I s Fo—¢ T s 0
-N O O-N 0] H
N
®:
F Y N F Y\ Q/
F 7T s F 7T s
F N F - o)
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showed MAO-B inhibitory properties at a concentration
of 10 M Preferred conpounds al so denonstr at ed
waelen296si ty for MAO-B over MAO A 101841 | n neEilyUS2008/074353

enbodi nents, a subject conpound shows MAO B inhibitory
properties at a concentration of |[ess than about 50 M
e.g., a subject conmpound shows MAO B inhibitory
properties at a concentration of |ess than about 40 M
| ess than about -65 WD 2009/029632 PCT/ US2008/ 074353
25 M less than about 10 M |ess than about 1 | ess

5

t han about n H

abbut \es 3
n sgll tigin dbout nM for th r\Mc{o
orF1ed’N[ 0185100 majority ofFt heOT I | owi n§ conpoun

showed MAO- B i nhi bi tory pr opertl es at a concentration’

of 10pMorIess FFF 0, - i 0O N
NrDNNOO FFFF Nn ~ 10 1OJ N
o F FN

N g FdNSFS| FO—N\O'\F\O-I}I-Od:N S o) N

z

F ‘e -
F O-N S 0] 0 AN F -N S 0 O)’\/N\)
F /3 F A o
o N
Fo—C T s C* Fo—C I s
O-N o] -
-N 0O -N 0O
F%/Q\n/ FF 2 /S\ N o N7
FON o Ny F oN O o N
7\ N o
H F>— ] 7
F O‘ S
. Y 7\ N Ni_l F -N o) rO
F O-N o]
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[0186] The ability of a compound to modulate cognitive behavior can be
evaluated using the following assay to measure memory after contextual fear

conditioning.

Contextual Memory Assay: Fear Conditioning

[0187] Contextual memory is a form of Pavlovian fear conditioning in which
a naive mouse is placed into a novel chamber (context) containing distinct visual,
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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al, Cell, 1994, 79, 59-68; and Abel, T., et. al, Cell, 1997, 88, 615-626). As such,
contextual conditioning is an excellent model to evaluate the role of various novel drug-
compounds in hippocampus-dependent memory.

[0189] Young-adult (10-12 weeks old) C57BL/6 male mice and Sprague
Dawley male rats of 250-300 g (Taconic, NY) were used. Mice were group-housed (5
mice) in standard laboratory cages while rats were housed in pairs and maintained on a
12:12 light-dark cycle. The experiments were always conducted during the light phase of
the cycle. With the exception of testing times, the mice had ad lib access to food and
water. The experiments were conducted according with the Animal Welfare assurance
#A3280-01 and animals were maintained in accordance with the animal Welfare Act and
Department of Health and Human Services guide.

[0190] To assess contextual memory, a modified contextual fear conditioning
task originally developed for evaluation of memory in CREB knock-out mice was used
(Bourtchouladze, R., et. al., Cell, 1994, 79, 59-68). On the training day, the mouse was
placed into the conditioning chamber (Med Associates, Inc., VA) for 2 minutes before the
onset of unconditioned stimulus (US), 0.5 mA, of 2 sec foot shock. 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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number of experimental and control mice was used; and (i1) each experimental condition
was replicated 2-3 independent times, and replicate days were added to generate final
number of subjects. The proceeding of each experiment was filmed. In each experiment,
the experimenter was unaware (blind) to the treatment of the subjects during training and
testing. Data were analyzed by Student’s unpaired ¢ test using a software package
(Statview 5.0.1; SAS Institute, Inc). All values in the text and figures are expressed as
mean + SEM.

[0192] Compounds were dissolved in 1% DMSO/PBS and administered
intraperitonially (LP.) in a volume of 8 mL/kg 20 min before training. Control animals
received vehicle alone (1% DMSO/PBS). For oral administration the compounds were
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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familiar and novel objects (Mitchell, J.B., Laiacona, J., Behav Brain Res, 1998, 97, 107-
113). Other studies on monkeys and rodents suggest that the hippocampus is important
for novel object recognition (Teng, E., et. al., J. Neurosci, 2000, 20, 3853-3863; 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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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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voluspgyand 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
evaporated in vacuo to afford product as light brown colored solid (25.0 g, 84%). 'H
NMR (CDCl;) 1.39 (t, ] = 7.0, 3 H), 2.59 (s, 3 H), 4.38 (q, J = 7.3, 2 H), 7.64 (d, J = 4.0,
1H),7.76 (d, ] = 4.0, 1 H). "C NMR 14.3,27.1, 61.9, 131.8, 133.3, 140.3, 148., 161.7,
190.9. LC/MS 5.47 min, [M+1]" 199.
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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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(d,J=7.0,1H), 7.81 (d,J =4.0,1 H). BC NMR 144, 62.3,93.8, 117.5 (q, J = 281),
132.0, 133.7, 141.5, 143.7, 161.4, 174.0 (q, ] = 37), 181.4. F NMR -76.4. LC/MS 5.44

min, [M+1]" 295, [M+1+ H,0]" 313.

Preparative Example 6
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after each experinmental subject, the apparatus and the
obj ects were thoroughly cleaned wth 90% et hanol ,
waleioed2msd ventilated for a few m nutes. [0196pCTVHS2008/074353
experiments were videotaped via an overhead video
canmera system Types were then reviewed by a blinded
observer and the follow ng behavioral paraneters were
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total tinme of exploration of the objects; nunber of
approaches to thefp ] ects; tlne (latency) to first
approach to an obj est_ ri@pation index -
nmenory score - was detler néﬁ a descri bed previously
(Ennaceur, A., Agglet®n, @.P., Bkhav Brain Res, 1997,
88, 181-193; -75 WD 2009/029632 PCT/ US2008/ 074353
5-(4n4- Teglubt £ honbrind BeoxoRoutyr®l)-thidpheneF)-edybbigllic abeldhBekter
USA, 2003, 100, 10518-10522). This Data was anal yzed
by [620fdent Peparisgai r depme e§t(4xﬁls4 ﬁgﬂHO@o}@mb@typé):ﬁlag@ene -2-

0, SAS | l.nc) ]
cartoRAL Wil ceiByoestir, s OReHERL I REsPhratiDE o ibteadt oD et as not
chrdr®b @dphddNbhithédtéiReREd a Bﬁmgcm 1|2021 g/BI38Y) dnd wBPWS such. LC/MS
i mprovenment of cognitive functlon in the subject

5.8 lamunM+1{0108] 32he fol | owi ng Exanples illustrate
nmet hods that are generally useful for preparing
compounds of the invention. [0199] LC Protocol:
Cbserved, 254 nm SopngithtisyBiffplegcetonitrile (0.1 %
formc aC|d) and water (0.1 %formc acid). Colum,
XTerra M5 G-18 3.5 f2.1 x 50 nm), 30 C oven
t enperature. Run tF 10 mn. Flowrate 0.3 nL/mn.
Substrate is dissol vgd\in acetonitrile and diluted to
equal volunme wth waPer A nj ection. [0200] Inlet
Met hod: Tinme % acetonitril D.1 % formc acid) %
water (0.1 % formc acid) g 090 590 10 7
90 10 7.5 10 90 10 10 90 e}

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,J=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), 8.40 (d, ] = 8.4, 2 H). "FNMR -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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Preparative Exanples Preparative Example I <\ N OO
1 -[5-(Piperidine-|I -carbonyl)-thiophen-2 yl]-ethanone
WO 2@9029682 sol uti on of 5-acetylthi ophene-2-car bRXyUS2908/074353
acid (34.0 g, 200 nmmol) in toluene (800 n.) was
treated with DMF (500 L) followed by oxalyl chloride
(22.3 -76 WD 2009/ 029632 PCT/ US2008/ 074353 L, 260
nmol ) and allowed to stir 3 hr after which tinme the
reacti on was evaporated in vacuo to afford
(A D L AD i13_solmin8- ' ate acid
e L3-S Bl b eohe LT IBEG %, ) ana
tr4e208] wi Plepared HEomoMu#idoh T(1H10GroRd-px@butyrylpbéngbaniacid ethyl
estel i dFe BB oh PHEEIAIP gRBETRG . cqtpurh GRetBoTife pffafubauted with
sodig}ﬁaélﬂéﬂﬂé OploBud Ws%%d??&t@%rgphefd oYlosll"_llgﬁPge?%h RAOAHeRRRL (15%)
etween EtOAc (150 i) a a IN solution (100
to affoyd a Tdoppar@ioed ofiofltidop, 9&8s).t HEMSUS Oheminygshad’ 308, t[M+1+
a, sat urated ageuous solution of NaHCO3 (100 niL)
HGloP? bwed by a brine solution (100 niL), then dried
over MgS™4, filtered, and evaporated in vacuo to
afford product as vyellow colored solid which was
triturated and filtePegaraiitdExdmepladd of hexanes to
afford product as a solid (43.2 g, 91%. "H NWR
(CDC13) 1.63-1.71 !% 6 H, 2.57 (s, 3 H, 3.62 (br
s, 4 H, 7.24 (d, 4.0, 1 H, 7.60 (d, J =4.0, 1
. " 3C NWR 24.7, 26/3\(br), 27.1, 44.5 (br), 48.0
(br), 128.8, 131.6, PAK}{ M45.5, 162.7, 190.8. LC M5
4.92 mn, [M1l ]+ 238. Pr atid/\ie)ixarrple 2 s 0o
5- Acet yl -t hi ophene- 2- car boxyti ¢ffacid et hyl ester
[ 02021 A solution of 5-acetylthoophene-2-carboxylic
acid (17.0 g, 100 mmol) in ethanol (500 nm) was

{ .0 it h. t ) ti 10 nL d
(0L O D O A L T B S0 LT et he
r eg0209pn WAS selvapOr @t ad4i40d-apanerolIrak@byityryl)-bamabi¢nacid ethyl

and partitioned between Et OA¢ (300 nli) and water_ (100
estep{Brepargtvedixgamwic 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 (CDCl;) 1.41 (t, = 7.5, 3 H), 4.41 (g, ] = 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+17" 286.
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portion was then further washed with a saturated
aqueous solution of NaHCG3 (2 x 100 nlL) followed by a
wheine2%ssd uti on (100 nL), then dried over MySCECT/US2008/074353
filtered, and evaporated in vacuo to afford product
as light brown colored solid (25.0 g, 84%. 'H NWR
(CbC13) 1.39 (t, J =7.0, 3 H, 2.5 (s, 3 H, 4.38
(g, J =7.3, 2H, 7.64 (d, J =4.0, 1 H, 7.76 (d, J
=4.0, 1 H. 13C NW\R 14.3, 27.1, 61.9, 131.8, 133.3,
140. 3, 148., 161.7, préfichtBe Hxaible B0 47 mn, [M1 ]+
199. -77 WD 2009/ 029632 PCT/ US2008/ 074353 Preparative
Exanple 3 FF N FA/fg\ (-~ 00O A4,4,4-
Trifluoro-1-[5- (plﬁe i di me-1-carbonyl)-thiophen-2
yl]-butane-1, 3-dione '02031 A suspension of sodium
nmet hoxi de (8.78, 162M5, # n toluene (300 nlL) was
treated with ethyl tri Iu- et@itﬁﬁnd allowed to
stir at 30 C for 30 m n after “yhi time solid
1-[5- (Pi peridine-I-carbonyl)-thbophen-2-yl]-ethanone
(Preparative Exanple 1, 11.87 g, 50 nnol) was added
h ,,C for 3 hr
4(49 d% ?F%%@%”?I &'{ﬁga OPE enﬂﬁ@&&?ur 1 of a further
16 [0210] TheArsagion T m,nhemuo&oglr@ahm ExbbityAMbenzoic acid
filtered with the aid of cold toluene. The filtered
eﬂn@@ﬁﬁds were then partitioned bet ween Et OAc (300 L)

ggﬁ}é o) u@%? Snlagj (r)g W Ol ufaﬁn%P ﬁéeilc arcnaLQ OSIBEL wag Ere?tfd with

hyd?bx?@nm&f) hydrbﬁﬂor‘i’dé %6%@3 6B RR41) dnldl Refe@Cat 0090 °C for 48 hr,
evaporated in vacuo to afford product as |ight brown

after wherhetdms dhe deactias w6 qyap@agyl. in Acappridk. ¢ elmatﬁmﬁbwas then

chro%%t i ekte\é%elsgl;c%igre glqtill @PA(C%CI)\(I%/IB@?—S;@@ étaré %lu(%fg} toparf{‘-'zﬁcliJ pﬁoduct as a
colofte®5oif g840! m§D91°/§) 35 NIMR %CDOH) N3 @npk,7.40, 3H)i) 26294§1 (ss3 H),

maj or 1 soner, H) , 5 (d, mnor isomner,
443|—()q,,J7h 28, 2Hjﬂﬁ%}(®ﬂﬂf§&rérH) 8.19 4, 1= 813, H)H)7 VllNMR77 14.5,

61@139@ ligg;(q, E;@R]Iz%% g?(z ?117}1%2? ,(&&fjl% q}%lstgt it reolved

fron{ BReRhie hGRTEE) 0, kﬁ/ (5\/5"15 NMR -83.0, Uo7 386kn, 382-17" 300.
Preparative Exanple

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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FFFN OOOA44,4-
Trifluoro-2-nmethyl-1-[5-(piperidine-1-carbonyl)-thioph
w@ep02/034632 but ane-1, 3-dione [02041 A suspensiBCI/U$2068054353

sodi um hydride (440 ng, 11 nmol) in DMF (15 nli) at

0-5 C was treated portionwi se with

4,4, 4-Trifluoro-I-[5-(piperidine-I-carbonyl)- -78 WO

2009/ 029632 PCT/ US2008/ 074353

t hi ophen-2-yl ] -butane-1, 3-di one (Preparative Exanple
with3a 1N 3dudbus ?dﬂ&?@ﬁ’lb}lc %Bﬂ RtRwads M0 &d the ¥&ultlng&olids filtered,

hydrogen evolution had ceased. The reaction m Xture
washeswith evaterrand tagddriedi to affootipredu¢taase qolorkss salid Aoténgoi3)o).

NMRIDNGI0 8045 a0 611 ol DGR aaallag be gy 127

1303N43 8D ARHULAYS( %&néd%%@%es%meatﬂ&ﬁ bés’%ﬂn%blsenpkﬁm«sz 8, 167.3.
ofgani ¢ |ayer further vvashed with a brine solution (2

F NMR563h) LOYMS6.04 ingd [bird]” M$SO4, filtered, and
evaporated in vacuo to afford product as |[|ight brown
oil. The residue was chronmat ographed on silica gel
wi th Et OAc/ hexanes paR%iv@Exapanty to afford product
as an oil (2.70 g, 789 . An approximately 1:1 m xture
of isoners was obsermefi in the NVR spectra of product.
"H NMR (CDC13) 1.40F(d i,somer, J =7.0, 3 H, 1.58
(d, isoner, J 7.0, 3)H 165171(m 6 H, 3.63

(br s, 4 H, 3.83 (qO.i 7.0, 1 H), 4.78 (q,
isomer, J = 6.7, 1 H, Y. somer, | H), 5.67
(s, isomer, 1 H), 7.27 ( O = 4.0, 1 H, 7.29
(d, isoner, J =4.0, 1 H), d, isoner, J = 4.0,
1H) 774(d isomsr J =40 1H. '9F N\R -83.7

|sorre C/I\/SS 5mn [ Mr1+ H20] +

4- (434!6!29@? érﬂézfoweféy aza’ffﬁ?[ 3’151) nzoiga
4 T aef)éee@rﬁo& Q?‘grs o xlthﬂgmom%&am@bﬁmnm

| c aC| ester 102 epared fro
acidSetiiyd edsyer -at ldesmpbechm Preparabox ¥ixammpkecl Idtoesfliyl pesduet ass colorless

ond G270 CORETERIETERTRe fol aST VT B e -

8.2 ‘:‘zhﬁP'T%tz%g("saPﬁ?d BORMRDY 81 PRf 25 98 ¥el om0l gk (138:69131.6,
1332 153.6 (q, J = 39), 163.6, 167.4. ""FNMR -62.3. LC/MS 6.14 min, [M+1]" 272.

Preparative Example 13

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 (CDCl;) 1.41 (t, ] = 7.0, 3 H),
238 (s,3 H), 443 (q, ] =7.5,2H),7.51(d, ] =40,1H),783(d,J]=40,1H). °
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78% . "H NMR (CDC13) 1.41 (t, J =7.0, 3 H, 4.41 (q,
J=7.0, 2H, 6.48 (s, | H, 7.77 (d, J =7.0, 1 H),
wa28v0tw32J = 4.0, 1 H). 13C NVR 14.4, 62.3, 9BCBYS2008/074353
117.5 (g, J = 281), 132.0, 133.7, 141.5, 143.7,
161.4, 174.0 (g, J = 37), 181.4. 19F NWR -76.4. LC/ MBS
5.44 mn, [M1 ]+ 295, [M+1l+ H2Q + 313. Preparative
Exanple 6 -79 WD 2009/ 029632 PCT/ US2008/ 074353 F F
yes ~10
NMR-1.9, t4.8-6119, 1 4Qr 9187 [Rtiy b 8 9292 b1ay6 Vikh-7 hseBNEIRs &y, 1 =
-carboxylic acid ethyl ester [0206] Prepared from
41),3:508, 46 U8 THFINMBr-63 2- dXUMT.26 wilid,-[Mit ldpBeme- 2-
carboxylic acid ethyl ester as described in
Preparative Exanple 4. Product was not

chronmat ogr aphed, butp ghta{Re%aasi1Prown oil (12.2 g,
113% and used as such. LONMs 5.8 mn, [Ml1l+ H20

327. Preparative Exanplg 7 FOOO 4-(4, 4,
4-Tri f1 uor o- 3- oxo- bb yr k) - Hén%oi coaci d et hyl ester
[ 02071 Prepared frb XAcét yIsbenzoi® acid ethyl ester

as desribed in Preﬁara@TVe Exam$! e 3. Sodi um
met hoxi de was substituted with sodi um et hoxi de.

-(EXRAYLS - 1MBSo Ok hNIseXBb LYY BRARBARUL-cHBbRIIRaRiAS an
5(off-ahige solidt%18.4 g, 589@?g'% N@R (%EClSﬁ 1.43
(t,[0215F 7. Brep@ed) , 4frai8 ( g, S-§4-Methd-5-@ifprongetiyl-igaxazel-3-yl)-

thiogg@e%gbéﬁ%{lii ‘_]acil?idstwg’ egt_eg f@ﬂ{asr?gb?c&ﬂ( l]gfgp%ggvesflgﬁﬁgz_le '_lbll_éaafford
prodff as PEABALRLLNE (XQBPIL, B '}ﬁ’\IEA}f(DMSO-d(S)’ 2.33 (s, 3 H), 7.64-7.66
(m, 2 H). "C NMR 8.0, 116.6, 119.1 (q, J = 271), 129.3, 130.7, 131.8, 132.4, 142.7,
153.8 (g, J = 40), 158.8, 163.6. PENMR -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 (CDCl;)
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). °C
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OO0 -80 WO 2009/029632 PCT/ US2008/ 074353

4- (4,4, 4-Trifluoro-2-net hyl -3-oxo-butyryl)-benzoic
w@eiodozseby | ester [ 02081 Prepared from PCT/US2008/074353

4-(4,4,4-Trifluoro-3-o0xo-butyryl)-benzoic acid ethyl

ester as described in Preparative Exanple 4. Sodium

met hoxi de was substituted with sodi um et hoxi de.

Product was chromat ographed on silica gel with

Et OAc/ hexanes (15% to afford a copper-col ored oil
Mﬁ{13347 @1 438997, 116/0NG, P= %OW]Q? 1%%91%12@06138 Wis9.7 (q, 1 = 42),

H2Q +° 321 Preparative Ex

16242—@69¢rfFINMRon63‘t$1yLClMS>6dHGth M) ¥ B&hzoi ¢ acid et hyl

ester [02091 A solution of

4-(4,4,4-Trifluoro-3-oxo-butyryl)-benzoic acid ethyl

ester (Pr eparative @gagmétg,e@xagm@l(g 10 mmol ) in

glacial acetic acid (2.5 nL) wasS treated wth

hydr oxyl ami ne hydr aghForide (833 ng, 12 mmol) and

heated at 80-90 C FoX 16 hr, after which tine the

reacti on was cool ed ape [ [ [

with the aid of watér e _afford the

5- hydr oxy- 4, 5, - di hydr oNi sdXazjpl e li ntermedi ate (2.25 g,

74% . The internediate (23 728 mmol ) was then

di ssolved in trifluoroacetic achd (10 nL) and heated

at reflux for 3 days The reaction was then evaporat ed

and the residue chraomatographed on silica gel wth

A@f@m%@%{wéé (- restlyl-asrduosamte g isoeest o i Bawerids a

coljgiibgss §%I)05,qﬂ( irfﬁ]? 41( tﬁ)’]- tﬁgﬁyﬁn{ ﬁ%&%ﬂ?gnl%lyls_;oenzmc

acid? aﬁ&es(:ﬂbedJm:P@pz&atl\% E&am;ﬁe 15. ((drudd rr?atéha%,wag o‘H}oméltS@aphed on
MR 14.5, 61.7 0 (q, J = 270), 127.
Slh‘«‘fiﬂ?l evnhllétpf’sc/h%@gese@() thsm 4%&@? @%uaﬁbto @f&élm@aﬂ% %ﬁqcolorless

| n 6-
soiBEE 8! Lol SenwhREcBoiF A%, #A5 M S35 58 M, 7.65
J=7.9,2H),7.80(d,J=792H). *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
R
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 pL) 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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-81 WO 2009/ 029632 PCT/ US2008/ 074353 Preparative
Exanple 10 FF F O NO
wal2qog0Meshyl - 5-tri fl uoromnet hyl -i soxazol -3 yl ) - DENESI008/074353
acid ethyl ester 102101 A sol ution of
4-(4,4,4-Trifluoro-2-nethyl-3-oxo-butyryl)-benzoic
acid ethyl ester 102111 (927 ng, 3.07 mmol) in
gl acial acetic acid (10 nL) was treated with
hydr oxyl am ne hydrochl ori de (256 ng, 3.68 nmol) and

wit'® @N@C%ol&%ﬂ@O@qurang%tbP\c 268 &5, WAk efsahicPorfidPwas further

reacti on was evaporated in vacuo. he crude materi al
washed withea satoratahaquegna pbletomwf SNdHC@; gEI0 wilf) Hollowed by a brine

sogordf P ofen (B i oAy ool PRl B amor
pofladuily it s g8 oy YR @il 491 s gings fpfor £,

7.3 @ICNVRZ0,7, H)1. 7571 (dBL=6,5, 115), 0,94X1,8. B).( 4C NMR 27.8) 26.3 (br), 44.2

128.5, 130.3, 132. 1, 132.3, -15 uartet n r.e ved
oy Fofiihdar s b s, 1461 gto7i5a a3 Tt gamaR11 224,
LOMS 7.28 min, [MH ]+ 300. Preparative Exanple 11 F
FFOd O4-(5-Trifluoronethyl-isoxazol-3 yl)-benzoic

acid (0212] A sol ut iReepapdtive Example 18
4-(5-Trifluoronethyl -isoxazol -3-yl)-benzoic acid ethyl

ester (Preparative Exanple 9, 2 g, 7.86 mmol) in
THE (20 nL) was treated ¥ith an agueous solution (5
m_) of Iithium hydroxide nofiydrate (660 ng, 15.72
mol) and allowed to stir fo® 16 hr. The reacti on was

then evaporated to a small volunme and treated -82
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 pL, 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 MgSQy,, 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 (CDCl;) 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

FJ Y\

F S
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WD 2009/ 029632 PCT/ US2008/ 074353 with a | N aqueous
hydrochloric acid solution (25 nL) and the resulting
W@ 0pH29683 | t ered, washed with water and air dPCEUS1008/074353
afford product as a colorless solid (1.48 g, 73%. 'H
NVR (DMSO-d6) 8.06 (s, 4 H, 8.13 (s, | H). 13C NW\R
106.5, 118.0 (q, J = 270), 127.9, 130.8, 131.2,
132. 4, -150 quartet not resolved from basel i ne noi se,
133.8, 162.8, 167.3. 19F NWR -63.6. LC/ M5 6.04 nin,
4,4,&%9%43”2.5.8%%5% q%ro?thwg SEbaimk 9, sldionE F F NOH O
4-(4-Methyl -5-trifluorofethyl-isoxazol -3-yl)-benzoic
aci[&{(ﬂ)ZlSRreBmeﬁsﬁm 2 Flomoyltrifluoroacetone as described in Preparative

5-trifl yoronet oxa ol.-3-yl)-benzoi.c
Exapia ot PRTueorsy nos HUORETERe i baireh 4, b bSR3 6 &
f.Qr. r Calor-L lid (3.7 g,
115gé£x@uéédagsgc}?%%@%gj@§nﬁn [‘NI [ ﬁ§ﬂ ﬁ@ g%,
, 8.10 (d, J = 8.2,2 FD 13 26 (s 1 H. 13C NW\R
7 8 116.9, 119.3 (gj J = 270 iL29 , 130.6, 131.6,
133.2, 153.6 (q, J =L a“V .4. 19F NWR -62. 3.

LCMS 6.14 min, [M1l ]+ 272. Preparative Exanple 13 F
' Fl SFONO M
5-(4-Methyl -5-trifludf hw - i soxazol -3

yl ) -t hi ophene-2-carboxyl i ®atid ethyl ester 102141
Prepared from crude

3- Téoﬁﬁ’enéfz S ifm/fhtdft%em | 3BEdYle- 3- 0xo- butyryl)
hi ophene-2-carboxylic acid ethyl ester as described

| n [P223par aPrepaeE&mmI%Th@oymnﬂimoaqw:mrasadesmd in Preparative

Exafpl o BHIVED Wes chBPeH o BRSO e €61 O P RN (o) s
eluaﬂt t&@Pf@m‘l prbhd\éMé’s @%@sg 401&11(22(57 ,35975/ /- i(?lter%ehi)ate EC@@S 5.23
mml—QM+Y+ &}BO(I d255J Erodu@ gl MyIR (IHEh) 893 WDIZI@IJQ’/ 1@‘2(9632 3 5 and
4.8, 1C§§,L)7$f‘5)-9%/2c%r71143}51§). 13C NMR 103.7, 118.0 (q, J = 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
(CDClIs) 2.35 (s, 3 H), 7.16-7.19 (m, 1 H), 7.49-7.52 (m, 2 H). 3C NMR 7.9, 114.6,
118.9 (q, J = 271), 128.1, 128.6, 128.7, 154.9 (q, J = 40), 158.5. F NMR -63.2.
LC/MS 6.79 min, [M+1]" 234,

Preparative Example 22
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NWVR 7.9, 14.5, 61.9, 114.8, 118.7 (q, J = 271), 128.4,
133.6, 134.7, 136.6, 155.4 (q, J = 41), 157.9, 161.8.
WA mIme32 63. 2. LC/MS 7.26 min, [ Mrl]+ 306. PrBEEDSI008/€74353

Exanple 14 . F1 OH ~/ /S FONO

5-(4- Met hyl -5-trifluoronethyl-isoxazol -3

yl ) -t hi ophene-2-carboxylic acid [0215] Prepared from
5-(4- Met hyl -5-trifluoronethyl-isoxazol -3-yl) -

t hi ophene- 2-carboxylic acid ethyl ester as described
in Preparative Exanple 11 to afford product as a
colorless solid (6.5 g, 949 "H NWVR (DMSO- d6) 2. 33

(s, 3 H, 7.64-7.66 13§ Ta/\X/R88 (1)32116 242 -

119.1 (q, J = 271)F
153.8 (q, J = 40), 158.80 163.60 19F NMVR -62.3. LC MS

6.02 mn, [M1l ]+ 278. Preparative Exanple 15 F F F

N, N oi, O )
SRR G3-Brstxey-Tophene e hoelic seld vl e o) 3
y o3z anpfBared Xish ﬁA&@ﬂyUle@pheﬂé 2-carboxylic acid ethyl ester and
4-(5-Trifl uoronet hyl -isoxazol - II%r benzoic acid

ethyl F!hﬂp@mmqw@ e dhepmethog, dqscolzald a0 Ereparghingl £xpmple 3. Sodium

me:t)%i 19&_}% ? Sys ! B%@%ﬁ &g}ﬁ' %W%ngéﬁ C'lﬁ@ Cprr%é gztr%g%gtamea as a crude
oil q?)éﬂ%O@ﬁ%)f | € apré .85 : Misonder SniftiRé )Mas tobé@tfélyinaﬂgk NMRApRctra of

, and DCC (990 ng, 4.8 nmol)
prodv@achﬂ (NMR@@MEIB)OMB (t d WAON3th), Bedniat éﬁp’éﬁal &b eS8 dt, minor

t 1 t
isorfige b oo S0 ERSH R BIRPRG: prahDoh i P& Taf! 4 1 =40,
1Hﬁtm(m><ﬁ Res | ﬁﬁo%}: Ryl ueng (moaﬁg‘oare@ pwsM)t 1@3' 13(major
Col'orl'éss sol'id (890 ng, 74%. ' H NVR (CDCL3)
isonfes, J 3 5BI)5). BCBVIS (518 BinjM+71'®F7(s, 3 ), 7.82 (d, J =
8.3, 2 H, 7.88 (d, J =8.8 2H. 13C -84

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

e S tad

\
F N-O 0O F O-N o}

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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WD 2009/ 029632 PCT/ US2008/ 074353 NWR 33.7, 61.4,

103.7, 118.0 (g, J = 460), 127.1, 129.3, 129.4, 136.6,
wa®omeesy J = 42), 162.2, 169.0. 19F NVR - 64PGI/USIGOMEB 4353
6.01 min, [MHl ]+ 301. Preparative Exanple 16 F F F O

NNO O
N- Met hoxy- N-net hyl -4- (4-nmethyl -S-trifluoronethyl -i soxa
zol -3 yl)-benzam de [02171 Prepared from
4- (4-Met hyl -5-trifluoronethyl-isoxazol -3-yl)-benzoic
aci de d r I ﬁ},qj)d@,
rmtléeizrl 2 mg&bérﬁgoﬁglgog r(ggﬁggf‘JOY@z ?;gag,e% out t'h iophene-2
carblok {IRC Adie xalng ses{eB Byt the mebsg dasi:nbhdjamﬂ’réparemfvédi)dimple 10. The
(groduct as a colorless. solid (1.41
cru

@@21391 wasy r?@atogramled Qn ggxce §el glltpblg%c xe%e:s (éON%Sz’as eluant
and éﬁ%ﬁ.\.}é g?ct?%. _}S,OYaé%d tz?,?af%d]pr%flg%i %Qeéoléxa?ss olids4 EE! Rf matdrial (Rf

= 0MD8.420 thg?.90%)130w RS ilﬁiﬁerihl (RP5= (Oubss 1) ,g, 183 4), at68ell.as an
19F NVR -63.2. LC/MB 6.27 nin, [Ml ]+ 315.
app@?‘ﬁpiﬁﬁléitll Vengweeadlisomers (16 £,30%9D O O S (Pi peri di ne-|

I b
of TEERDY ) HigHeE DRI SIS, P S0P BT a5
tth?lﬁbneIZDbd#&B@/h@ HOM dthy)l cvRE tH mnq(:‘mcnb IDNF(t(JlQO’ 0,)3 H) 2.38 (s,
| oned _)/ oxal yl chloride §
3 Hy 438 (@al! at7.9.c0h, ﬁe&%ﬂa‘f 8 & élr) 73,5h(d tJheﬁ“el/Hf)o? &3 éfbl J=44,

n 1y, T u [ lLyed
) 42 TREL£51, RELS SOLFILER I8, HEED LR e
158\M(t hy = 29)THR .$.01°ptNMIR -G 592 11> 586Gt Ecrmsgs 60rmm nymaa{hzrxe

(10 , 72 ol ) and pi perdi ne (6.3 ni,
Thd02254ct i bﬂW%SRfﬁl deednct:n &($D@:ﬂmcerf>mre@efkétrmthsflo$0xmol -3-yl)-

thiophertretsnags paaeiv osep MPNRICBRATHoa1 (5 =7.0,3 1), 237 65,
3 H), 439 (q, ] = 7.0, 2 H), 6.81 (t, J = 52.7, 1 H), 7.50 (d, J = 4.0, 1 H), 7.82 (d, J = 4.0,
1 H). C NMR 7.7, 14.5, 61.8, 108.1 (1, J = 238), 113.5, 128.4, 133.6, 135.4, 136.2,
1577, 159.8 (t, ] = 29), 161.9. ""F NMR -118.2 (J = 53.5). LC/MS 6.85 min, [M+1]"
288.

Preparative Example 26

F 7\
o.
7 s H

F O-N 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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with a INHO solution (200 nL) .and Et OAc (200 ni).
The organic portion was further washed wth a
WG 20000286820 aqueous sol ution of NaHCO3 (100 nli)PEDUS290K 074353

by a brine solution (100 nL), then dried over MySO4,
filtered, and evaporated in vacuo to afford product

as an oil (12.87 g, 100%. 'H NWR (CDC13) 1.64-1.71

(m 6 H, 362(brs 4 H, 7.31(d, J =40, 1H),

7.71 (d, J =3 1 H, 9.94 (s, | H. 13C NWR 24. 6,

1~ 3 P €3 20 PN P 6 R,

134 esanatw& 1BRan() B=18),M63.1. VFNDIRS-108.8 (J = 51.5). LC/MS 5.41
56& erldlne | -carbonyl)-thiophene-2-carbonitrile

min A0sol ution of
5- (Pi peridi ne-1-carbonyl)-thi ophene- 2-car bal dehyde
(Preparative Exanple 17, 2.23 g, 10 mml) in EtOH (50
m-) was treated w thhepyitivdiB@mplO¥1 .iL, 12 mol, 1.2
eq) followed by hydroxyl am ne hydrochl oride (833 ny,

12 mmol, 1.2 eq) dhate reflux for 2 hr then
evaporated i n vacuo. dednt@r redi ate  oxi me was
t hen dissolved in | nhydri e and heated at 145 C

for 16 hr then evapor ed in vaPuo to a small vol une
whi ch was partitioned between EtOQAc (50 nL) and water
5-(3RYBiordyethiemethghizoxazb byt - m'@phmm hmboxydz'se?hedi with a

v ABIE eaPieRosdeuo T ¢ he LS HaeoRR BB pHEd gD
thlo?héd& " rg XF?W‘ 3!3 @Céstk?)ﬁ NS rr{e%dt&gggﬁg/% P?%Ja?alt%rﬁxample

o af ayelovv-tlnt
26 tﬁfa%)rd pﬂddNM%s (a(aa(b’kﬁ:)ss §olﬂ5(—315 erg 99%) 6! }H-I)NMB (B)M$(D¥d6$ 2.24 (s, 3
H)., :
H) 755 (i 51051 ToeT67 (dd -0k 1), B0 68 5740, i §F Nl 1188
7, v, 161. 3. LC/I\/5509mn
”[ ]Kl/%]? 9}1%1%1599%%2174&1619 %OExanpl el9 FFFS OO -86
VWO 2009/ 029632 PCT/ US2008/ 074353 4, 4,

4-Trifluoro-2-nethyl-1-thiophen-2 Xl -but\ane 1, 3-di one
Preparative Example

.N
HO\

/N\

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
NaHCOs; (50 mL). The organic portion was further washed with a brine solution (10 mL),
then dried over MgSOQ,, 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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[0220] Prepared from 2-Thenoyl trifl uoroacetone as
described in Preparative Exanple 4. Product was not
W@ brodietedyr aphed, but obtai ned as a brown oi | ¥ABUS200$/074353
115% and used as such. LCO M5 4.99 mn, [ M1+ H20]+
255. Preparative Exanple 20 FO F/ 1 SF ON
3-Thi ophen-2-yl -5-trifluoronethyl -i soxazole [0221]
Prepared from 2-Thenoyl trifl uoroacetone as descri bed
in Preparative Exanple 9. Product was chronat ographed
mL)oa{?ldsétHeg Fod8 thr, WMl Wi HYGB Wu%@hz(cﬁp@ec@ﬁate@ |0H@5‘1t sdi®ion. The
ford product’ as a colorless solid 599 .
reactmm enirek stae evapordBl B 28cuonard, ﬁl[tdeWItHZt@]: aRBéf ethyl ether. The

resuling’ 35> welg, dﬁfcgmiﬁo%grgzé%a%za mloﬂi@csql%d%és% 67%

AP 19/ 0 do mig Thhe1 (178 2, 128.9, 120.1, 158.0, 159.3
Ove%q? =43) TG F8) % "EG Ve 6 62 in) [MHL ]+

220. Preparative Exanple 21 FF/S FON

4- Met hyl - 3-t hi ophen-2 yl-5-trifl rorreth | -i soxazol e
[ 0222] Preparedpfrorﬁlailyﬁfﬁ“m/eExa‘mpije d
4,4,4-Trifluoro-2-methyl -1 -t hi ophen-2-yl -but ane-

1, 3-di one as descri bed iqiggﬁparative Exanpl e 10.
Product was not chromat ed, but obtained as a
colorless solid after flltrati]on with aid of water
(3.05 g, 65%9. 'H NWR (CDC13)\2 35 (s 3 H,
7.16-7.19 (m 1 H), 7.49-7.52 (m 2 . 13C NW\R 7.9,

oefahb Db i iR 5, 127, 15

[ M§0231F 23Prephteépioat i(Rp 1 B@aAp{@nid@meth§fpip@dine (429 mg, 2.0
2009/ 029632 PCT/ US2008/ 074353 F O "'
mmol, CAS [140645-23-4], CHN Technologies, Woburn MA, USA) in the same manner

as the R isomer described in Preparative Example 28. Colorless solid (306 mg, 71%

overall). LC/MS 0.60 min, [M+1]" 143.

Preparative Example 30

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 1IN aqueous HCI solution (10 mL), and the organic portion further washed

with a saturated aqueous solution of NaHCO3 (10 mL) followed by a brine solution (10
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FSOOO

5-(4,4-D fl uoro- 3-oxo-butyryl)-thi ophene-2-carboxylic
w@eiodozaeby | ester [0223] Prepared from PCT/US2008/074353

5- Acet yl -t hi ophene- 2-carboxylic acid ethyl ester and

et hyl difluoroacetate by the nmethod described in

Preparative Exanple 3. Sodium nethoxi de was

substituted with sodi um et hoxi de. The product was

obtained as a crude oil (5.4 g, 85 %. An approx. 5:1

[ j p ;
e N L T
to affopd dude o'rﬂ OIh6201l-|)v,as Ehrgﬁla(dgraphii:m on siliics galavi,th Et@;AHBe)&ne 140%)

% & maj or i somner, I;D
to afford eﬁmc(céBochmtq:te@i mtqrnpﬂhate?asg@cqlgrlesg cam (@()9 111g|,_§4%) The

mtexljx'[gf@rlreg%ﬂa/aj 11%%5@ %);@éaodé?%\g%g‘%é é @dmx&%&imﬂ_%t}%atémtﬂra 4N

solquﬁ! pﬁhydrog@u adigd @& 123 -dibxan¥¢$5 mIQ), &irkdd for 2 hr, then evaporated in
4, 4-Di f1 uor o- 2- et hyl - 3- oxo- but yryl) - thlophene 2-ca
vacwd@ﬁﬁor%pr@épﬁ aéﬁwyloﬂ@%% Wiid] dME P dHld 0P 7-
5-(4,4-D fluoro- 3-oxo- butyryl) t hi ophene- 2- car boxylic
acid ethyl ester by the method described in
Preparative Exanpl e PdegagatblefBxathppy iduct as a crude
oil (5.5 g, 108 %9. LCMS 5.37 mn, [M1 ]+ 291.
Preparative Exanple 24 5@ / S\ O- FF~\\F
SOOF ONO 5-(3-Dflyorgnmeghyl -4-net hyl -i soxazol -5
yl ) -t hi ophene- 2-carboxyl it”ad{d ®ethyl ester and
5-(5-Di fl uoronet hyl - 4- net hyl -0 soxazol -3
yl ) -t hi ophene- 2-carboxylic acid ethyl ester -88 WO
2 T 4353 [0225] Prepared from
(3R)§9?§&§)%%??gﬁl§%§/%$ Xt%ﬁrliggS oxo- butyryl)-thi ophene-2
A solution of D-Cbz-Nipecotic acid ((R)-Piperdine-1,3,-dicarboxylic acid 1-benzyl ester)

(1.32 g, 5.0 mmol) in toluene (25 mL) was treated with DMF ( 20 pL) followed by oxalyl
chloride (646 pL, 7.5 mmol). The reaction mixture was stirred for 3 hr and evaporated to
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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carboxylic acid ethyl ester by the nmethod described in.
Preparative Exanple 10. The crude material was

W@ bodiztedyr aphed on silica gel wth Et CAc/ hexaP@BUS08/4H74353
as eluant and the pure fractions isolated to afford
products as colorless solids. Hgh Rf material (Rf =
0.40, 440 ng, 9 %9, low Rf material (Rf = 0.24, 1.1 g,
22 %, as well as an approximately 1:1 m xture of
isomers (1.5 g, 30 9%9. [0226] Hi gher Rf Product:

5- (3-Di f | uor omet hy| pegiRliik/Exispiarol - 5-yl ) -
t hi ophene- 2-carboxyli ¢ acid ethyl ester: 'H NWR

(CDC13) 1.41 (t, J = 7. o(:j]H)Hz 38 (s, 3 H), 4.38
(t

(q, J =70, 2H, 6.80] 53.2, 1 H, 7.51 (d, J
= 4.4, 1 H, 7.82 (d, W zir(\l H. 13C NVR 7.7,
14.5, 61.9, 109.5, 110.3 (t, g = 236), 127.5, 133.7,
134.1, 136.3, 158.7 (t, J—29) 161.9. 19F NMVR

(3S)L1%mgﬂ%/%zp%zcgagétsc)arboxamz 6.60 mn, [Ml]+ 288. [0227]
Preparddrdsh - @%—%BM& add meihl&éhmb %%ﬁ@roa{s'tﬁe DV(){‘) isomer described in

t hi ophene- 2-carboxylic acid ethyl ester.
Prepabi@t Fxatpll 3.t CB2-protécted nﬁerqulaﬁc 3ya (cglorle$ s}djl,d (3.23%, 88%).

LC/N 44 éé n}_mHﬁ\/l %] %7( va}ao.r%tlc(p of _ﬂl_meaﬁ%lleirg @fﬁ%ﬁgd;irgg ér%ﬁgé]t as a

tackQ oy (5]7@%5% 10§ % JLC/P@I§?)?64$%3£ &1?%1211349 133 6, 135.4,

-118.2 (J = 53, 5). LOM 6.85 mn, [M1l]+ 288.
Preparative Exanple 26 F/ IIOH | S F ONO

5-(5-Di fl uoromet hyl - 4-met hyl -i soxazol -

yl ) - t hi ophene- 2- car Basparative Xxagpleiis) 8] A sol ution of
5-(5-Di fluoronet hyl - 4-met hyl -i soxazol - 3-yl ) -t hi ophene-
2-carboxylic acid ethyl ester (Preparative Exanple 25,
1.0 g, 3.48 mol) in (20 L) was treated with an
aqueous solution (5 r [Nt houm hydr oxi de
monohydrate (292 mgt 6796 mﬁf) d allowed to stir
for 20 hr. The reaction was tKen evaporated to a snall
volune and treated with a 1 N aqueous hydrochloric

tert- @9 ﬁm@ﬂth)l[?ﬂ@l}?zﬁé}zcﬁn Bljtmézhyljzar@maiehe resul ting solids
tered, wash with water and air dried to afford

A sqiu@tdu@ﬁ@&% I‘én@t.hymv@sisne $ohibgx¢oEio (Tgpargdvgy ExamplrR 430 mg,
3.0 bEnoD) it Bolse ombb s dsbbersRggRe (6 L, 60 Rm)
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 MgSQs,, 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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J =26, 1 H, 7.78 (d, J =2.6, 1 H. 13C N\R 7.7,
108.1 (t, J = 236), 115.0, 130.3, 134.3, 134.5,

WA 094296357. 8, 159.6 (t, J = 26), 163.1. '9F NMR/USDBS/@4353
(J =51.5). LOMS 5.41 mn, [M1 ]+ 260. Preparative
Exanple 27 FlIs, OH F NOO
5-(3-Di fl uoronet hyl - 4- net hyl -i soxazol -5
yl ) -t hi ophene- 2-carboxylic acid [02291 Prepared from
5-(3-Di fl uoronet hyl - 4- et hyl -i soxazol -5-yl) -

bendydtephgiige 2nteiidagity lak Ca alvafl 1ighidy (408Sinel 98Yo)t hECMSE hR6b min,
described in Preparative Exanple 26 to afford product

[M+d4" &l%on pEdte wirngdi %@O%ng, do¥3 mmal) Nwﬂ(e@m‘@owsyl in THF

(10 &11(237&15(? Hfated] };%61 t(n&ﬁ] hﬁ%%lo E&H? ’661 F%R"@glmﬁgggﬁ di- ejt-butyl

d10af’bo'§nlte50600|-1§é 'VB8§ rﬁ@lom 4hd EllM'iﬂed] to #80for YERAT AfleY Rhis time the
Exanpl e 28 |~N~ Dinmethyl-(R)-1 piperidin-3

reactibmaghixyire awan eartldloho;dj bettdenr @A ] (2B01L)Aasd|ausdtamntedf aqueous

soluég% ({flﬁglggég 2(25” Q?E{TEC._]W Té'(%ﬂ er di ne 29 g%%ﬁd ,\moh @g’q’)&dmonal

portiorr‘n & Nﬁh@@”ﬁlﬁ\ﬁﬁ@folﬁmdnﬁ*}) a"lﬁﬁlet é'o@lﬂf&ldgwo&%%ﬁh)%xz Ydried over

aqueous formal dehyde sol ution (551
MgS@), lfibaeed, ryd sagbramdt inivaced txaffod ahy dilitbe was. c’hﬁorgatogl@plﬁbd on

silciyeh Vo SR ERGA T M FEAG B0 el 54 88LE «tlord N-
ben %{LNOEO@C ro%@%od&@awlorlo%g%lp@gg% @6}% 'L@Kﬂ@§ 42 min,

er was wth a brine s ion (10
[M+dﬂ| édi9 oV éhe MjSexentially tpeasteded angrrevdipor 60t49dm|gn VL mamdly) was
roduct as an oil VS 1.10 mn, [ M1]+ 243

dlssqlw 60 i ed AR tHOHa 0 Mot BPateey .“aihep g Sydroyily o carban (Pearlman’s
cataﬂ}sfd) ;Sgﬁ g?]é)gﬂ@g?)/idg@%ln%téq af 861 7 Xg%gdrﬁ'%é}l ﬁ)g g%oﬂle {rude reaction

mlxﬁﬁé)a/a@ﬂ%ﬁﬂlt&éﬂ' /tMSﬁQOB‘JeBMBE@orM ingtus] bid edisobred2n EtOH
ter which time product had precipitated out of
(10 §&P)u‘f’h‘6h waﬁhfélter?féélartw%lharﬁﬂawelr\&s@t@v é(bé?ra@\éedrqswual catalyst.

Eva?%gﬁ(ﬁ Qp%eflln})& eeaqfo%édqcﬁlﬁg P?déig {) %Pgér)lgﬂgsge%ugpg mg, 94%,

I'ng so were alr dri pro as“a
45()/&@}@11):3&5:/191@!3.111 ©290M¥d " BX%

Preparative Example 34

i
H,IO'.,,,/N\H/OK
0]
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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~overall). LC M5 0.60 mn, [Mt1l ]+ 143. Preparative
"Exanple 29 HN 1~1 N D|methyl (S)-1pi peridin-3

wQ@ LesepgB2 am ne, di hydrochl oride [0231] PreparBdI/{/82908/074353
(R) -1 -Boc- 3- (am nonet hyl ) pi perdi ne (429 ng, 2.0 nmol,
CAS [ 140645-23-4], CHN Technol ogi es, Wburn MA, USA)
in the sane manner as the R isoner described in
Preparative Exanple 28. Colorless solid (306 nmg, 71%
overall). LC M5 O 60 mn, [Mrl ]+ 143. Preparative
Exanple 30 H N ~ MPQparatxve Example 35
Met hyl - pi peri di n-3-yTmethyl-carbam ¢ acid 9H fl uoren-9
yl met hyl ester, hydrochloride [0232] A solution of
9- quorenyInethoxycarb oride (259 ng, 1.0 mmol)
in THE (3 nL), atOS%;ﬁ d with a THE
solution (2 m-) con,t|
Boc- 3- net hyl am nopi perdi ne (214 ng, 1.0 mmol, CAS
[392331 89-4], CHN Technol ogi es, Wburn MA, USA) and

(te’t' I Sopﬁﬁf&iﬁ%lé%a;ﬂéﬁﬁé] %@%I ageq it |0r n?glr) I ;hShen

A saht?&%‘f (K- R (0 Bufexy b bHRARhe pifRdind $910 g Abl&RmbIY & THF (25

Ime the reaction m xture was evaporated I n vacuo,
mL)parQ -bt'Comasl trogtedveath tﬁt:l@&taml(xda Gl nLan2. OanmN)dqﬂmwhby benzyl

enoiglonia Sty Sl abine8andcplBud Rolcel Bt bihealeiegt 24 i

( 0 |
el 0L B BBAL PR (10l prions

betwzen lHt@Ac\AMnﬂhand drli MdH@i/ﬁﬂutﬂ@ﬂO@ mL) I T}Er(&gamapdmon was then
evaporated in vacu cru oi.l.

Seq‘{?HP%JH?Wé prith aélﬁgser moeiaonge d vivk KGR (R hk@ﬁ%%&%queous
ol AT S T 88 g e

thentdlﬁfal @lies Ws&d ﬁﬂb&ﬁphn&dvapnra]ﬂd@ndmoucatmaf(f&drthé Na@tlz protected
treated wt sol uti on of é %en chloride,in

lntelin@lat?ilaé%ai;@o’(@srﬁ_oﬂld Gt Br 8oL IMY O-3nin dMipldr dféd The
|
oSS SHRE AR TI, 0 dnge'cel g gty v o

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
MgSO,, 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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H HNNO (3R)-Nnethylpiperidine-3-carboxam de A
sol ution of D Cbz-Ni pecotic acid
W@ tRyABioprr di ne- 1, 3, -di carboxylic acid 1-benzyPCEESWP§/074353
(1.32 g, 5.0 mol) in toluene (25 mM-) was treated
with DM (20 L) followed by oxalyl chloride (646 L,
7.5 mmol ). The reaction m xture was stirred for 3 hr
and evaporated to an oil. The crude acid chloride was
then dissolved in THE (20 nL), cooled to 0-5 C, and
resuhfa? @'Stﬁgfstv"' E‘\h}p@raaoMo-fHEe il tiel Aor@dd FBANPATHNR a(cqea'f} colorless
The reaction mxture was stirred f 2
oil. Iﬂrg)dm:lt M@Wsdas weated an quantitaoive faripst stepund uamdasevmmt mtaeﬂlrther

acu ffo olid ch were filtered with
reacf‘ﬂ’é(lgff ‘Fg%a?ngtrsg iﬁ‘ Ew%i otected internediate
as a colorless solid (1.2 59, 91%. LC M 5.05 mn,
[ Ml ]+ 277. The CbZ- protected internediate (1.0 g,
3.62 mvl ) was di ss@remadative Bxafidlq 3660 nl), treated
with a 10% pal |l adium on carbon (50% wat er content)
catal yst (750 ny) and hydr ogenat ed at 60- 70 psi

hydrogen for 5 hr. @de geaction mxture was then

filtered through Celit ed in vacuo, and
redi solved in Et OH (HO s filtered through
a nylon syringe filter to ermve resi dual catalyst.
Evaporati on of the solution afforded crude product as

rortBub AR 8, 5007 b3 %are LO/ VB 0. 68 min, [M1]+
eriBubPin 553\0)% SRy s et 008/ 074353 Preparat i ve

Prefaxainfrbm (32- 3Htert-blNoR\ycafbonylamino)piperdine in the same scale and manner

(33)- N-net hyl pi.p i ne-3-c box re o
as tiye, %flg%@é@ﬁpr@ege@ e Ch Fe R e X T g 93% for
the g%? &Q feld Pv&a%%a@éd' é[se% RharRle fg’nllast step and used as
Z-protecte |nt ol d(1.22

rmedi ate as a orl ess SO|I
reaggnt 18&%1rtherlr€§dtiBn4E>%npte 84). [IMB/M$ +.307%in, [MapoRasi on of
the m xture afforded crude product as a tacky solid
(571 ng, 111 %9. LC/ M5 0.64 nmin, [MI ]+ 143.

Preparative Exanpl e @3, ,ound Preparations

Example 1
; M)
N
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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I HNNO~ O tent-butyl nmethyl[(3R) piperidin-3
yl met hyl ] car bamate A sol ution of
W@ 3ROt hyl pi peri di ne- 3- car boxani de ( Pr eparB@T/U£2008/074353
Exanple 31, 430 ng, 3.0 mmol) in acetonitrile (3 n-)
was treated with triethylamne (836 L, 6.0 nmol)
foll owed by benzyl brom de (449 L, 3.75 mmol ). The
reaction mxture was allowed to stir for 24 hr then
partitioned between EtOAc (20 nL) and a saturated
soli®fWBaHg 30h)utlioRMI{ (CHEHPPH (293 ) 6 HIh%@Bg@n(ln@ 4 H), 6.95 (s,

portion was washed with an addi t, onal portion of
1 HN\GH8E, 5o14.0,i10), ot @ned 49 laHbr I'FeNNR 24.7.0%6.4, 4. tby), 103.7,

1105t 1o T R G sgl oLl Pl B & EPA g Joos

NMR°|64C15 (FOR198.63 n@iﬁ"/[)MﬂT]h%s'lmef medi ate (450 ng, 1.94
mmol ) was then dissolved in THF (20 m-) and treated

W|th a 1l MTHE solution of lithium alum num hydride

(2.9 m, 2.91 nmol) followed hy heating at 60 C for 8

hr. After this time the ﬁ@é%‘ﬁ—ﬁgn m xture was cool ed in

an ice bath and quenched sequenti al with water (0.5

m), a1l M NaCH sokutl n (I ), (\ﬁrsolid MySO4. The

reaction mxture Ni or 30 mn
_QithSthdl aid of THF.

followed by filt a i 0

Evaporation of the filtrate in VAcuo afforded the N

-93 WD 2009/ 029632 PCT/ US2008/ 074353 benzyl ated ami ne
[5-(¥-Meahntedirdtuerasetbyl gl aarolt 3-phhtidopHe@ 3 -pig-pidsidyn- | W&imdBianone

E(g mn, [Ml]+ 219. The am ne internediate (400 ny,
Met mml) was then dissolved in THE (10 nL) and

tr I h Quas

?f;}j‘i orth %B% ?eftr%}{ @m4nﬁnﬁg’(;r§ e rgﬁ@{?@b}nél%l nyl)-

| carbonat e
thloplhdnei’/\@k] -tueanstli, 3—df0me at @efuribed\iit @xamblesl t Chmrnzhegraphed on silica

reaction m xture was partitio bet ween Et
gel Wi BHOMeMsrares 44l ds eant i a{%?fgrpre UGUZREES %G )J@O mg,
o/hhe a [
2640 RO PR 120 S RS 215 S %3’*33 67 (m, 4 1)
7288(@1 | Bt 40, { H), m; (d, tJh:el 5dm}ep| 'dge¥MRVYSOM. 7,£16.3, el6eri(br), 114.7,
eva2§orate in o afford and oil that wa

and
118 8HAohat é}d&ﬁ&dl%%o 15311I(?6é0§’ell5§mlt(ﬁrJEf&b/lﬁ§>Qah@%§ "F NMR
t 10% as eluant to afford N
-63% nzy]}da?ﬁ%wl ot egzt ed/d product as col orl g;s oi |
(442 ng, 76%9. LC/MS 4.42 min, [M1l]+ 319. The

differentially protected i nterrredi ate (440 ngy, 1.38
MethodhB) was

[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 IN

hydrochloric acid solution (10 mL). The organic portion was then washed with a second
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di ssolved in EtOH (50 nmL), treated with palladium
hydr oxi de on carbon (Pearlman's catal yst, 500 ng) and
whywpozpesat ed at 60- 70 psi hydrogen for 8 hr. PGEUS2008I€74353
reaction mxture was then filtered through Celite,
evaporated in vacuo, and redisolved in EtOH (10 nL)
which was filtered through a nylon syringe filter to
renove residual catalyst. Evaporation of the m xture
af forded crude product a clear colorless oil (298 ng,
portA%f 14 I riededIcc! dcid ls@ub@n Jolldweéd By o Mhhrated add8ous solution of
Preparative Exanple 34 HN ~Ny0, 1< O tert-butyl
NaH%?ﬂyD[mB)S)ndﬁbrp@r(ulamL)s mfm;'gmyc p@lah@ams theprdsisdrover MgSOs,
from yl p| er| 3 car am
Fileiely gy S0TeG BB Ay acia 4 e “BlodRe” Mo reapireg ppo. further
purifiéfioni soner descri bed in Pr eparati ve Exanple 33.
Product obtained as a colorless oil (340 ng, 51 %
overall). LM 1.76 mn, [M1 ]+ 229 -94 WO
2009/ 029632 PCT/ US2008/ 435§ Preparative Exanple 35
Na AJ<HNO 1 (tert-%&‘—%—%ee thyl [(3R) piperidin-3
yl ] carbanmate A sol ution of
(R -3-(tert- butoxygarbnyla '

mol ) in THE (25
s

triethylam ne (1% .
chl oroformate (1.55 nL; 11.0 Mot ) and allowed to stir

at that tenperature for 24 hr. The reaction m xture
Cyclobent- M-W&fﬂéﬁatiﬂdoﬁomeﬂa’ém@xqapl -3-Yl)-thigphame -ydrthethanone

soll‘ﬁﬂ‘% ﬁn(e 0S (ﬂ*eﬁlon -ﬁﬂregmp{ -i—%ﬂﬁqn- -y\,-\g-énfthpfgﬂmethyl isoxazole

(Pre?@rgﬁ‘\%qﬁkﬁhf)l)é WasRgdnyi 1 b AA6H KEdi RS hinehalE (j() MLI'jlq'as treated
, a saturated aqueous  solution of NaHCO3

withnE9Cl; @3 mgh Pitnmnsd) fdl]omd(bwcm@hexwhabm}gai\lmdpq%& qh, 05.
then dried over sz ter ed Pd evapor at ed
O

mm?lhsm% GeRctign aY%beat@@h@ b8t e follawadepyrgyaneration and
partx?\wﬁﬁng]%% ‘gée?eé@he 2'5%£)?'a1?d fn a(?lﬁa@ls lﬁ%}l}ﬁ)&iéﬁ: LBid solution 25

mL). The organic portion was then washed with a second portion of 1N hydrochloric acid

solution and brine, dried over MgSOQy, 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). "CNMR 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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differentially protected internediate (1.67g, 5.0
mmol ) was then dissolved in DM (20 nlL) at 0-5 C and
wao e@wanzd3zv th a 60% suspensi on of sodi um hydr i BE/2#08/074353
ng, 6.0 mol). The reaction mxture was allowed to
warmto roomtenperature for 10 mn then recooled and
i odonet hane (374 L, 6.0 nmmol) added. After 2 hr, and
warm ng to room tenperture, an additional anmount (40
L, 1.0 mml) of iodonethane was added and the
reaction mxture allowed to stir 16 hr. After this
time the reaction m xture was evaporated in vacuo to
- '/ volune and partiti dfscaniletween Et QAc (50 nl) and
a water (50 niL). TheForganic portion was then washed
with a brine solutjfap’ (50 nL), dried over MySO4,
filtered, and evaporated in vacuo to afford a residue
whi ch was chronatograo'.d on silica gel with
Et QAc/ hexanes (20% t ﬁﬂ/ O™~ 0 d the
N-nethylated internmedia golaorless oil (1.59 g,
93% . LC/ MS 6.92 m n, e N nethyl ated
internediate (1.56 g, 4 48 nnnl@ was di ssolved in EtOH
(50 m.), treated wth 10% pal | adi um on car bon (250
L9 r r 6 hr.
Fip #E)’n quA?@é (ng;r?@ Q{Sﬁfﬁgoagg 9? rf’gﬁ [?lnlpetg)g{rhgggt hr ough
Cel[0239) evAposfoameﬂl i of vaqﬁérnfhrmdomethgdh-rso»tazebl%yt) -tem@bic  acid

(5 nL) _which was filtered through a n_syringe
(Prepamatigg Et‘%“?‘én‘dv% 6 mgg 1 \%ﬂ?@@@ﬁd?b@@%(ﬁbﬂﬁﬁb%@gﬁtﬁﬂsﬁeDMF

~ S5 d@ﬂgggggg%kx chiGHEL P! W?%&&ZI h ke oﬁl(xfa%’ ﬂﬁxged to

€ss UCt

stir RS Hr'tBéd @fhcagratitipmbiabad tovefdraorddesitidsdhbgiRnehidls Q/ds dBsolved
reagent in a further reaction §Exanp|e 93). LC M5

in THM6 mlp ang Maeate]iwmg THY slation xleamafmpptéytamxm 741, 1.25
mmg}S r@%%?)m 41*1%& B I[ ( 38211n§’01§)eH1g Irerzllct?ory w]as alliowerglB to stir for 3 hr and
conc(eﬁ)rlat%a Gh ehbadwt one %&&%aﬂa i RES FiiRkeed With Be SRANGF water

scale and nmanner as the (3R) isoner described in
and RoBdanatdried tExaffipt eraduct ‘ései dslotless so8i68%2aR dn® k6 )or 'H NMR

(DT ETP VB 3D PP ol S8 341 VA gk Ay 2 (@) -
8.3, 9411 A6 (epckion fif”@@?im%ﬁv 6 430,100, M 1 o

ound Preparati ons
= 270), 127.3, 127.9, 128.4, 139.2, 162.2, 169.4. 19F NMR -64.6. LC/MS 6.49 min,

[M+1]" 325.

Example 5
F F
F
0. -~
N
O

Cyclohexyl-[4-(5-trifluoromethyl-isoxazol-3-yl)-phenyl]-methanone
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F ND F/ / SFONOPiperidin-1

-[5-(5-trifluoronethyl-isoxazol -3 yl)-thiophen-2
W(ylzq09/nﬂ6manone [02331 A solution of 4,4,4-Tri PCT/US2008/074353

fluoro-1-[5-(piperi dine- |-carbonyl)-thiophen-2-

yl ]-butane-1, 3-di one (Preparative Exanple 3, 333 ng, 1

mmol ) in glacial acetic acid (2.5 nL) was treated

wi t h hydr oxyl am ne hydrochloride ( 73 ng, 1.05 nol)

and heated at 80- 90 C for 24 hr, after which tine the

[ RpHEN WS EYAROL AN ANl &R Y doinihh- Q6 xazol. -

["hexanes to

yl)-Beniuteide BrefarhtivedE kunilo15 5300em@) BO infrhel) i THH! (@0 @225was treated
The i nternedi ate was then di ssol ved i

ng) . n
wuhta iy Jbﬁoa&@tqrbofawcwhewl@ame}sx% raveide & v, 4 mepql}gnd stirred
a rea t.h V. r t
for ig.rs haﬁ 8“%’}%}18 m\ivt]tcl)lgar Szfp tgﬁ a\r/\n%?om rgrkh?orﬁﬁgos ﬂ{tiﬁg (9%) Jﬁ% diluted
withEE1OA @emnﬁSTﬁé&ghﬁe naﬁ@%as a}&ne\lvmea wi ®ideqnck 10 mL), dried
product as colorless -96 WO 2009/ 029632
overRGgSQszﬁjw@ ruaBBated i1 vagug 20d thegesigpeghromplogrrhedprsidica gel

w1th$t§)Af:}1% 1%%% jhen'_?zp‘ye) as.e ?ﬁnt §o7af§ of (paoowjt as zhc%or(l%s’sﬁs) id (81 mg,
5%23@H'W}22Cﬁ(313?q F6-148.(fh, (st) 1.143.94, (m, 510,03, 23.34323(m 1 H),
28.0, 129.0, 131.0, 14Q.9, 155.1 (q, J
7.09«s ADM), BV (B =1%52.. BH), 587 (AR 8.54 B). LENERs -@R6. rrLﬁ/MS 7.79
[ Example 2 F/ | N\~ F/ SFONO
min @@fu-ﬁé'hyl-s-trifluoronethyl-isoxazol-s
yl)-thi ophen-2 yl]piperidin-1 yl-nethanone Method A
[ 0234] Prepared from
4, 4, 4-Tri f1 uor o- 2- et hyl Exaniile 6 pi peri di ne- | - car bonyl) -
thlophen 2-yl ]-but ane- A 3-dione as described in
Exanpl e 1. Chromat phed on silica gel wth
Et OAc/ hexanes (40% as eluant to afford product as a
colorless solid (90 , \2699. 'H NVR (CDC13)
1.62-1.68 (m 6 H), 2. =1.3, 3 H, 3.64-3.67
(m 4H, 7.28 (d, J = 4. .41 (d, J = 3.5, 1
H. 13C NV\R 7.9, 24.7, 26.3,746.10 (br), 114.7, 118.8
(g, J = 271), 128.0, 129.0, 131.®, 140.3, 155.1 (q, J
= 40), 158.0, 162.3. 19F NWR

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 (CDCl;) 1.37 (s, 9 H), 7.05
(s,1H),7.79(d,J=8.4,2H),7.87(d,J=7.9, 2 H). F NMR -64.6. LC/MS 7.28 min,
[M+1]" 298.
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-63.2. LOMS 7.92 min, [Mtl ]+ 344. Method B [02351 A
sol ution of
wWG2(040Meshyl -5-tri fl uoromet hyl -i soxazol - 3- yl ) - e¢ii/OpI0e81€74353
- 2-carboxylic acid (Preparative Exanple 14, 139 ny,
0.5 mol) in toluene (5 nmL) was treated with DMF (- 5
L) followed by oxalyl chloride (85 L, 1.0 nmmol ). The
reaction was allowed to stir for 2 hr at room
tenperature and 1 hr at 40 C. The reaction was then
concentrated in vacuo togaffgnee crude acid chloride
whi ch was di ssolved in THE nm.) and treated with a
THE solution (2 m®_bf triethylamne (84 L, 0.6 mmol)
0.55 mmol ). The reaction was
allowed to stir for 254w and concentrated to
approximately '/ vol Ooess arti treped between Et OAc
(10 nmL) and an aqueousNIN loric acid solution
(10 mL). The organic porti® & n washed with a
second -97 WD 2009/ 029632 PCT/&S2008/ 074353 portion
of I N hydrochloric acid solution followed by a

R b e M e k) et e R
g;’ ﬁgzrdﬁ SmPregngeli t &bk ’4~%?1reg§m-§-ecﬁhﬁ§1toﬁ%tﬂﬂ-ié&ﬁi’(ﬂ-St-ﬁ)-benzoic

product which re no further
acidpagrdefdribat ino Bxarhplap| €hrdmatographe®on Bilida [delGvith EtOAc/hexanes (20

cl ohexyl - [ 5-(4- et hyl -5-tri fl yoronethyl -i soxazol - 3
theny%éi At S tozaff@*]d-w@ ¥ e cplger 150 d@PReTBEEp- H NMR

t hi @gh | = Bt Rirfyl [ I
L e A
(d, Jot glol D) &N < 20, IH). WaSNMRat @4 W25 18, Fe T8 1,389, 115.0,

ng, 2.0 nnnl% followed by cycl ohexyl carbonyl chloride
1189288 £,2705.1270nbtS 7> 1SS, 1d&& 1 ¥hS Wad Tiddk éé%t 16%¢4.| uxX NMR

; 0 . by evaporation and partitioning
61%@?&@2§Qﬁ#%%3£?ggqﬁﬁg?'and an aqueous | N hydrochloric
acid solution (25 nL). The organic portion was then
washed with a second portion of IN hydrochloric acid
sol ution and brine, drie@ﬁﬁﬂéﬁ§wgscn, filtered, and
concentrated in vacuogto afford.crude product. The

crude product was ghgn chromat ographed on silica ge
wi t h Et QAc/ hexanes

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 (CDCh) 1.23-1.56 (m, 5 H), 1.71-1.91 (m, 5 H), 2.27 (d, J = 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). "’F NMR -63.3. LC/MS 7.88
min, [M+1]" 338.
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(3%9 as eluant to afford product as a colorless solid
(240 nmy, 35%. 'H NWR (CDC13) 1.24-1.76 (m 6 H),
wa2@44029692 (m 4 H), 2.37 (d, J = 1.3, 3 H), 3rOBUR00%074353
(m I H, 7.54 (d, J =40, 1 H, 7.74 (d, J =4.0, 1
H. 13 CNW 7.9, 25.9, 26.0, 29.7, 47.8, 114.8, 118.7
(g, J = 271), 129.1, 131.6, 135.5, 146.0, 155.4 (q, J
= 41), 158.0, 196.8. 19F NWR -63.1. LC/ M5 7.92 mn,
[ Ml ]+ 344. -98 WO 2009/ 029632 PCT/ US2008/ 074353
Exanple 4 FF F O NO Piperidin-1
-[4-(5-trifluoronethyl-isoxazol-3 yl)
phenyl ] - met hanone [ 0237]EfinssitQti on of
4-(5-Trifluoromethyl-isoxazol -3-yl)-benzoic acid
(Preparative Exanpl & A, 256 ng, 1.0 nmol) in tol uene
(10 nl) was treated With P (- 5 L) followed by
oxal yl chloride (112 L,—1.3 mml). The reaction was
allowed to stir for 9 fP~then concentrated in vacuo
to afford crude acid ch’T‘orl I dp”was di ssolved in
THE (5 nL) and treated with™a solution (2 L) of
triethylamne (174 L, 1.25 nmolg and piperdine (109
L, 1.1 mmol). The reaction was allowed to stir for 3

22 Y PR B R S B
ai noz42jed prpadell 0fdnPrAVIEthoRs NameblyD4(£ssetis®!SHi findnethyl-

ng, 919% . 'HNI\/R (CDC13) 1.55-1.70 (m 6 H), 3.35 (br
1soxgzolz3 W~ be(gzamgdq pad &ert-but ag;pe@mn(lgomgglems de;sc@zed(l@ Expmple 5.

Chr%afggraggpzd on ﬂlgc%geqlv&}%x P;tdfi C)ﬁlﬂ? (59 3% ell\llggbéd'aficgf} %god?&’ct asa

cololcl%Zs &hdl(?.?@n{lg 9339. '8, NME2(CHCLPH . 34. (s, 99H) NM@ cd64l—61 3,3 H), 7.68
MS 6.49 m n, £MF1 +325 Exa
(d, J 79 2 H),7.81(d,J =83,2 H). ’"FNMR -63. LC/MS742m1n [M+1] 312.

Example 10
F N 7\ ;\O
Fr—¢ W/Q\yr
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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O Cycl ohexyl -[4-(5-trifluoronethyl-isoxazol-3 yl)
phenyl ] - met hanone -99 WO 2009/ 029632
wEPHBBANE/ 074353 [ 02381 A sol ution of PCT/US2008/074353
N- Met hoxy- N-net hyl - 4- (5-trifl uoronethyl -i soxazol -3
yl')-benzam de (Preparative Exanple 15, 300 ng, 1.0
mmol) in THE (10 nL) was treated with a 1 N THE
sol uti on of cycl ohexyl magnesi um brom de (4 nL, 4 mol)
and stirred for 2 hr then quenched with a saturated
o D 662 mMat
SOth?gé% '17603@}??1_ H ﬂﬁgé gggk?c Igaly?r_ %86;@3 ﬁjeg&gggrged ! }lm 7 32,
J=480] héI)(’BS&(dI,O =P, 1 i EC NMkr24Mg$®6 45. Bl(bte,rzt&ﬁ (br) 116 0(q,J

= 2 388 0 2 ¥R e Wi 16 J0Frclh 0053 8s 31 KR 65 5.
| or | li d 81 9
LMy ﬁ?&“{’%&%‘ﬂ?w%"&‘sﬁsg°(?§ A T AT - e
3.23-3.32 (m 1 H, 7.09 (s, | H, 7.79 (d, J = 8.3,
2 H, 7.87 (d, J =8.3, 2 H. 19F NVR -64.6. LC/ VB

7.79 nmin, [M1 ]+ 324 B2ampad s FFENO 2
2-Dimethyl -1-[4-(5-trifluoromethyl -isoxazol -3 yl)

phenyl ] propan-1 -one [02391 frgpargd from
N- Met hoxy- N- met hyl g Zt & thyl - i soxazol - 3-
yl ) -benzam de and afFl. 7oN\NTHE solgiti on of

tert-butyl magnesi um brom de as descri bed in Exanple

S-S o BPSis g - D S b ity PaS 1% Ao PR lamide
So'[bf’44]21 PR arza/‘) fifl)rthR ( Whﬁ 53t?xfﬁ1%r0n9etﬁ91+1sc%(a9& 3-yl)-
Eins LA

(s
thlopl)ene QQEarNM?A ic 6dad63nd ld@‘lMBylﬁnm& hydmchlc[ri\deby]the ﬁl@&od d@ﬁ@lbed in

Examplezg 9\/[ th(? %32 11?2%& gﬁg 2a 81%/08231465321?113%16%)6 %rfmneth)?larl;mi 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, J = 271), 128.0, 129.7, 131.6, 140.9, 155.7 (q, J = 41), 158.0, 163.7.
FNMR -63.2. LC/MS 6.03 min, [M+1]" 305.

Example 12
: P
N
Fo— T s
F O-N 0

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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FO NI n O
[4-(4-Methyl -5-trifluoronethyl-isoxazol -3
W@ kgophzaegd | pi peri din-1 yl-methanone [ 0240] Pr ep@r/es2008/074353
from
4- (4-Met hyl -5-trifluoronethyl-isoxazol -3-yl)-benzoic
acid as described in Exanple 4. Chromatographed on
silica gel with Et OAc/ hexanes (20 then 25% as el uant
to afford product as a colorless solid (136 ng, 80%.

wate H}_’E)M%éué %?zg%hé?&ﬁmglétog?pbg? 5% ’5111% %)(1,1 x(fgh E;OAf%leg%nes (10
therFlY%Q as thlni)li t(? aﬂ@rc( drodﬂwt;as? aQ;oi(il’dsebB soH.&@JMﬂxg, 3% 'H NMR

(COEIRE 6T 1 2oty 7 105 = RGBT Wb B () T2 1 H), 7.42
(dd,:11638 %Exarb;gﬁé 7 §@€d ";‘Mﬁ L) 16%) 38 63, VB £o q5H)’“8®4 &M %.46 (a4,

J= m;:l oheRgINNR- 84, met.Byl 1857 g, U 2m) omtmlzsmsozxaz al293), 129.3,

yl ) phenyl | - met hanone [0241] Prepargd )
34{Q» rl/g‘t Z‘V NIRBSHS L 7-408- 1r§€t8h;l§9 t i NMPor St Hy/MS 7.19 min,

[h4d§ -3-yl)-benzam de as descrlbed i n Exanpl e 5.
ronatographed on silica gel wth EtQAc/hexanes (5%
as eluant to afford product as a colorless solid (130

my, 19%. 'H NVR (CDC13) 1.23-1.56 (m 5 H),
1.71-1.91 (m 5 H), 22‘&@@};1_1613:09 3 H, 3.22- 3.30
(m | H, 7.71 (d, J =7.9, 2 8.04 (d, J =8.3, 2

H)
H . ' 9F NVR -63.3¢ LO/MS 7 wﬁwlh 338. -101
WD 2009/ 029632 P 14ss3Nexample 9 F F F
O

F  O-N

5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophene-2-carboxylic acid
cyclopropylmethyl-amide

[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,
1 H),237(,J=09,3H),3.31(d,J=5.7,1H),3.33(d,J=5.7,1 H), 6.23 (brs, 1 H),
7.50 (d, J = 4.0, 1 H), 7.56 (d, ] = 4.0, 1 H). "FNMR -63.1. LC/MS 6.5 min, [M+1]"
331.

Example 14
; M)
7 s
F - 0
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NO 2,
2-Dinethyl -1-[4-(4-nmethyl -5-trifluoronethyl-isoxazol -3
wQ@Lgooprsesy | | propan- 1-one [0242] Prepared froP@T/US2008/074353
N- Met hoxy- N- net hyl - 4- (4-met hyl -5-tri fl uor onet hyl
I soxazol - 3-yl ) -benzam de and tert-butyl magnesi um
brom de as described in Exanple 5. Chromat ographed on
silica gel with Et OAc/ hexanes (5% as eluant to afford
product as a colorless solid (53 ng, 9% . 1H NWR
[5- &-@ﬁ&&%m@t}gj 4(n$eth)9—z§'¢9xazcz %ﬁl)ﬁldophbn"z M %zpégza?)g é -yI-nRBhanone
“6402471LT R/@paredz mi ﬁaom[ M+15-](§-D.3ﬂ120r0mE$be{ treethy)- IFoxmsz yb-

tiofhnes-fasbo D tr5F GREPHGHYT Ergmely G0hdpd perdine by the method
desdﬂb%ed HRERRRGR: 2 MeihbdnBt hae Qé&tloﬁ AR 4Rte Has ldpotRa ﬁzf vacuo, then

Pi peri di ne-1-carbonyl)-thi ophene-2-carbonitri
chraqnmtegrapledi mesﬁxamp] B/lt]_lSEtO_lAQHBX@HCSS(?)@?thﬁImﬂD%NaS eluant to afford

prodgeb bt f EB el ST Tl b dehs BRI ERly Rl g 34 s

3 HNBHRshb ehi d¢1 c?(é%é(t 0% 562, 912H O(Ida!ﬂ‘iéf@el H?Sﬁdj{dﬂ@ 35,1

m xture heate réflux for hen evaporated in
H). VAC 0VIRTh® 246 (2613, rg6 $1m1),| I0s8 (), elOBﬂI t.Jred3qy 1 B.5,h27,d28.9,

131t S Al T ok i) BT P SMBar Bk B §3,00mbC/MS .18

nnn(ﬁﬂlﬁ gp74.54 mmol) was dissolved in toluene (30 nl),
treated with trifluoroacetic anhydride (1.89 m_, 13.62
mol ), and heated at reflux for 3 hr. The reactlon was
allowed to cool to room_tenperature and stir 16 hr
t hen evaporated in vacuéﬁﬁﬁggik% resi due
chr omat ogr aphed on silica gel wth Et OAc/ hexanes (20
then 40% as elua
-102 V\D 2009/ 0296
63% . 'H NWR (CDC H, 3.66-3.70 (m
4 H, 7.32 (d, J = 4. H, 7.80 (d, J =4.0, 1 H.
13C NWR 24.6, 26. 3 45.5 (br), 48.3 (br), 116.0 (q, J
[5-(3 mﬂac)romleﬂ&l—z sm&RF-ixalBS-il)- ti&d}ﬂzeﬁ 2-UpDitderidieD-yO-methanone

1 F N
gﬁp%ﬂﬁq 3§repg)§gn.p| ei? WR 3 5 ?3 Dlﬂuorometlg?l 9 meth)q] isoxazol-5-yl)-
thiophene-2-carboxylic acid (Preparative Example 27) and piperdine by the method

solid (953 ng,

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 (CDCl;) 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), 731 (d,J =4.0,1 H), 745 (d,}J =4.0, 1
H). PC 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, J = 30), 162.1, 162.5. ’FNMR -117.4 (J = 53.5). LC/MS 6.36
min, [M+1]" 327.
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F/ I/ N FSFO-NO
5-(4-Met hyl -5-trifluoronethyl-isoxazol -3
W@ Rgooptiedphene- 2- car boxyl i ¢ aci d di met hyl am dePCT/0248/074353
Prepared from
5-(4-Methyl -5-trifluoronethyl-isoxazol-3-yl)
t hi ophene- 2-carboxylic acid and di nmet hyl am ne
hydrochl ori de by the nmethod described in Exanple 2
Method B utilizing an additional equival ent of
triethylam ne. The reactd.g gture was evaporated to
a solid then triturated%‘%&qﬂ‘tered with the aid of
water to afford product as a co@ess solid (110 ng,

729% . ' H NMR ( CDCL3) gqs? 5 3 3. 22 (br s, 6 H,

7.41 (d, J = 4.0, . '3C
NVR 7.9, 37.0 (br), (Br) b 114.7, 118. 8 (q J =
271) 128.0, 129.7, 131 6 14o 9 155.7 (q, J = 41),

163.7. _19F N C/ M5 6,03 mn, I\/H]+
[3- @déeth%[é%p‘{/équzaw éryl) fvhwuv F%‘Z"MU Riperidp- fyiNneghanone
t hy i fl one 2. Y
yl g@%oph{;ng rgacari&kﬂ)‘gr&yl | g?gg\?%ﬁﬁg? 4]8%g3a201 3-yl)-thiophene-2

carbbhyili’tyiic)xd @UASE{IBM%E 0} apdessibed ﬁﬂExample 4. Product was obtained
-Methyl -5-trifluofonethyl-isoxazol -

“vl) -
as atcﬁioélﬁﬁﬁe‘%ﬁ’@d;ﬁ&émgb&(@) i &1 MR ]a%l(bz—“&’rﬁ B 8&%/9 851' HE) 61 s m, 4
H), V‘%‘z%d desgri Bg t(EX le 12H ok ﬂd §h§4 ”76%5' 285 (br),

u’re was’ ev por in \iacu

128.f7l lzger ad 0w, 1 41.0 .52 . Ri164.0f wvaa.eLC/MSemmhpmw*t?hsan
aqueous 1 N hydr ochloric acid solution fol |l owed by
-103 WD 2009/ 029632 PCT/ US2008/ 074353 water. The
crude solid was then chiaemptegi’aphed on silica gel
with Et CAc/hexanes (10 then 15% as gluant to afford

product as a col orles solid (4 489% . ' H NWR
(CDC13) 2.39 (d, 3./3\), Nt. 10 (td, J = 7.9,
1.3, 1 H, 733F ~/3 0= SO, .37 1 H), 7.42 (dd, J
=8.3 1.8 1HF7.86Nd J =040 1H, 7.69 (d, J =
4.0, 1 H), 834(s 1 H), 8.46 (dd,

(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;3) 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). "
NMR 7.9, 34.4, 42 (br), 66.9, 114.8, 118.7 (q, ] = 271), 128.0, 129.2, 131.2, 140.1, 155.2
(q, ] = 40), 158.1, 162.8. ’FNMR -63.1. LC/MS 5.71 min, [M+1]* 361.
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J=1.3, 1 H. "3CNWS8.0, 114.8, 118.7 (g, J = 271),

123.2, 125.4, 128.2, 129.0, 129.3, 134.0, 134.3,
WQa@29/8296355. 5 (g, J = 40), 157.8, 159.0. '9F NMR/USBDNE074353

LCMS 7.19 min, [Ml]+ 387. Exanple 13 H FN F 1 S

FONO S-(4-Methyl-S-trifluoronethyl-isoxazol -3

yl ) -t hi ophene- 2-carboxylic acid

cycl opropyl net hyl - am de [ 0246] Prepared from

5-(4-Methyl -5-trifluoronethyl-isoxazol -3-yl)-

t hi ophene- 2- car boxyl i ¢ gxhghpRN® cycl opr opyl net hyl am ne

by the nethod described in anple 2 Method B. The

reaction m xture was gvapor at ed o, triturated
and filtered witrh the ai er/ then washed with
an aqueous 1 N jor rg-acyd ~Sol ution fol | oned by

wat er. The crudersol pdNwas thep triturated with a 25%
Et OAc/ hexanes solution (3 x | nL) and air dried to
af ford product as a colorless solid (110 ng, 67%. 'H
CDC13 2
(4 A{et/g@g/fzg_ezz%%]—yg)l[ .ﬁ_g &)%5 (ré)l_l)mjomegy@so%azgé_?jygjtélg??yl(zgz’-}yl] -
2.7, 1 H, 3.33(d, J =57, 1H, 6.23 (br s, |
me"ﬁ%’”" 7.50 (d, J = 4.0, 1 H, 7.56 (d, J = 4.0, 1 H).
9FFON\IIR 6Brepared C/ M3r&n5 mi 5i(4-Méthyl{5+rifladiomdixdipixazdl8-yl)-
~1SFEFONO -104 WO 2009/029632
thlo]ﬂ@ppgsg@b(gyybygfggg and 4-methoxypiperdine by the method described in

Exa{y?) eg ? 1\%&{%&‘% O‘ﬁfz h%lchén :F%S&mf% v&'f'a|§ %@%(ﬁgteé to %)c%lg,]]mturated and

hi"ophen-2 yI'] pi per anone
ﬁlteférdaplalli att did offvater, then washed witha I N aqueous hydrochlorlc acid solution
D'fluoronethyl 4- neth | -i soxazal -

follQWﬁdotphw@r 2Tacasabighoyasi ar dieqddo @ﬁp@p@paw@é a ES%lé’ﬁlﬁ?SeSO?é)(l 51 mg,
0 Y/ h cf 2

st SRR e PADE o, SRRELOREA BB 21531,

3.36V@C8I0Y), 814@13.58 (m, 3 H), 3.87-3.95 (m, 2 H), 7.29 (d, J=3.51H),742(d,J =

4.0,1H). CNMR 7.9, 30.9, 42 (br), 56.1, 75.2, 114.7, 118.7 (q, J = 271), 128.0, 129.1,

131.1, 140.3, 155.2 (g, J = 40), 158.0, 162.7. ""FNMR -63.2. LC/MS 6.31 min, [M+1]"

375.

Example 19
4
S:O
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 1 N aqueous hydrochloric acid solution
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chromat ogr aphed on silica gel with EtOAc/ hexanes (30
then 40% as eluant to afford product as a colorless
wa100/62963% ng, 66% . 'H NVR (CDC13) 1.65-1.72 ¥@I/US20bH/Q74353

2.34 (s, 3 H, 3.67-3.70 (m 4 H), 6.80 (t, J = 53.2,
1H, 7.30 (d, J =4.0, 1 H, 7.43 (d, J =3.5, 1 H).
13C NWR 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 (g, J = 29), 162.7. 19F NWR -118.2 (J =

follg’\gec@y w&tq '\'ﬁq@soh% wz{'é'I i driditd ak%r@&gducE%@%b%ﬂ%é §6hd (MY mg,

(3-D fluoronethyl -4-net hyl -i soxazol -

owl ) HNMipI(lBMSZ) ib] @36, dini T, ﬁlHnétZi’a(lmbmm 4[Hy,4asqo (m, 4 H),

7. 585(_d€ gar egi g;ﬁo;rgg; KS}’I 4nQet1h]§r‘ i &ﬁ%{% pn@rwplfte F-coupled carbons
obsc?u'? d&%hper d;?e FALDAIND ngop%llg)lﬁ[§5 @l@aL@I ¥ 5[1556“[‘1%? 1%%)0, 130.0,

I ne by the ne escrlbe I'n Exa
13018913‘9)61, 1B8.5The2.7 e EINBIR R6X2.ULE/MAS. aéxnapptmw 395.
vacuo, then chronmatographed on silica gel with
Et OAc/ hexanes (30 then 40% as eluant to afford

product as a col orl ess MO ng, 729 . 'H NMWR

(CDC13) 1.66-1.72 (6, 3 (s, 3 H, 3.67-3.71

(m 4 H, 6.79 (t, J = 53.2, 1I—|)(/\7.311(d,\]:4.0,1
I\W77 24.7, 26.3

H, 7.45 (d, J = 40, j.\13C .7, 24.7, 26.3,
46 (br), 39.8 (ki J = 236), 126.8,
128.8, 130.6, 14¢’6, oLR8.6°(q, 0 30), 162.1, 162.5.

19F NMWVR -117.4 (J = 53.5). LC/I\/S 6.36 min, [ MH ]+
327 - 105 WD 2009/ 029632 PCT/ US2008/ 074353 Exarrpl e 16
S ONOJ[5-(5-Mthyl-[1, 2, 4l]oxad| azol -
[5- (giWet{UHT%qu@r@ngth)d—lmxgé@lriﬂ I@omenrn%rﬁﬂfeﬁff@zwdzzi%ethanone

hvdk c%% d from _ _
Yy thyl-[1, 2, 4] oxadi azol - 3-yl ) -t hi ophene- 2-
canpmgy! i CPl%ﬁhréd( CAS ¢k 33 388 S 41yl 21 IS i dt@dsdxiazol-3-y1)-

Exanpl e 4. Product was obtained as a colorless solid

thiopiBerigar Kpagic agiA AW BosOibs hehy e Ry (sscr{isg 10 ERgmple 2
Metlgl(')(s5 % (]l?lre ré:argztioré;' 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 5 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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- H, 7.22 (d, J =4.0, 1 H, 7.61 (d, J =3.5 1H.
13C NWR 12.5, 24.7, 26.3, 46.5 (br), 128.7, 129.1,
wa3av9s96inl. 0, 162.7, 164.2, 177.0. LC M5 5. 51PCi/H$2008/074353
[Mtl 1+ 278. Exanple 17 OH FNaFS FONO
(4- Hydr oxypi peridin-1
yl)-[5-(4-nmethyl-5-trifluoronethyl-isoxazol -3
yl ) -thiophen-2 yl]- methanone 102501 Prepared from
5-(4-Met hyl -5-trifluoronethyl-isoxazol -3-yl)-
t hi ophene- 2- carboxylic aghfhofdty 4- hydr oxypi perdi ne by
t he met hod descri bed |n‘EYaﬁﬁr§' 2 Method B. The
reaction m xture was evaporated t “Holid, triturated

and filtered W|th the ai n washed with
a | N aqueous h ocC t\:on fol | owed by
wat er. The SO|I 5 a r dﬁle to afford product as a

colorless solid 141 , 78% .C1H NWR (CDCL3)
1.58-1.69 (m 2 H), 1.93-2.00 (m 2 FD 2.26 (br s, |
H, 2.37 (s, 3 H, 3.44-3.52 (m 2 , 4.00-4.12 (m

(4- I'%dﬂ)xy#zzr%o(f&netﬁy Zzﬁarghn—g r);ﬂ-[ 5-(4- ﬁ‘z,@thj@-li.z -t 8{7u0{§}é155¢yl(]-g{7ﬂa\]zol—3~

y)-thiophan-2-yi@eBanarz9. 2, 131 2, 140 1, 155.2 (q, J =

40 162.8. 19F NWR 5.71
[ I\/I)ﬂﬁ ?361Prepir6% wo B¢Bo/ oz?ag‘g%’}%%%@b‘ﬁ %Q%OWO] 3-yD)-
thlom @aﬂ;&(y@" lacidaht - ﬁ(ﬁ{))@ -4 4 MBS DRhyRpREFdisH By khe method

5-(4-net hyl -5-trifluoronethyl-isoxazol -3
descyib)ed tlimquah@iﬁ— 2 Mbthod &t@ammthpwsquof%pmﬂw rthah solid acid
Ova 0]

S5-(4-Me l,-5-t t j -
chlofiik eS8 BHEy oMo sy PR Te o s i deiuetiyg. The
reactiBf niRLROY A %%&ﬂdr&l@&j td B sof qmﬂrﬁeg DN ABYitT R aid of water,

reaction mxture was evaporated to a solid, triturated
therawakhefl mlither BN aduebus k}@lrtmhtbrm:facv@t(émt;ort ﬂoﬁnww‘abh sateni fThe solid

a .| N aqueous hydrochl ori aC| sol owed o
wasqgit épred Tl 8 el OB heg et et POPaE SebStngs (%) o
eludnPlPLGa Drofict & 4 L3d:188 solid (53 mg, 49%). 1H NMR (DMSO0-d6) 1.70-
1.72 (m, 4 H), 2.34 (d, ] = 1.8, 3 H), 3.24 (br, 2 H), 4.19 (br, 2 H), 6.17 (s, 1 H), 7.56 (d, J
= 4.0,1H), 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 M T
F 4 / N
F -N 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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81%9. "H NWR (CDC13) 1.64-1.72 (m 2 H), 1.86-1.93 (m
2 H, 2.33(d, J =13 3H, 3.36 (s, 3 H),
W@200903638 (m 3 H), 3.87-3.95 (m 2 H), 7.29 ¥c/US2008/074353

3.5, 1 H, 7.42 (d, J = 4.0, 1 H. 13C NV\R 7.9, 30.9,

42 (br), 56.1, 75.2, 114.7, 118.7 (q, J = 271), 128.0,
129.1, 131.1, 140.3, 155.2 (q, J = 40), 158.0, 162.7.
"9F NWR -63.2. LC/ M5 6.31 min, [MH ]+ 375. Exanple 19

0 SSO FF/ S\ N FONO

chlo@%le :kNan A48 1d 5"Wso@un&nm{qg@ﬂ@ﬁmlh@(c%ntamm% and additional 1.1 eq

5-(4-nmet hyl -5-trifl uoronethyl -1 soxazo
to nyht)altzhnh@ leatadinyl| ljydmmhtmmi@malq Oaaﬁizazeﬁdmpaieedaﬁ\reo nThe reaction
(4-Methyl -5-trifluoroneth 0
m%vﬁ? am%eW@g%a@érfBowP 11 9rat\ésrﬂﬁl3 ﬁfLaﬁﬁa ﬂ% aid of water, then

wasﬂl&dlﬁ/gg 4 Qé‘odsh)?dfﬂ%ﬁ?ig HRSORATol1OweFHRWRIE Fhe solid was

e reacti on mxture was evaporat ed to a
air diﬁdl ahd then t:lumata&rgrzqmdd oﬁlshlicer@di witht FtQiAvghexianlesof2 5 wbdre$5(0%) as

n washed with a ou ydrochloric a
eluaé‘bt%%ff%ﬁ ProcsY oo ORIA453 PR BB 00R WYHGREDCIy 237 (5, 3
f Y, ri t Qqaf f
produ dt a orl ess’so 1
H), 4%'8 24 Y@g}:ﬁ Hé 95%%% ?H?’a NMI@' 18@6 %31f EC?MS 6.42
min( D¥BQ* d63. 2. 34 (d, J = 1.7, : 3 27 (obs ln, 4 H),
4.00 (m 4 H, 7.58 (d, J = 3.5, 1H, 7.68 (d, J =
4.0, 1 H. 13C NWMR (i nconpl ete, F-coupled carbons

obscured by basel i ne noi 0 poor solubility)
8.0, -44 (br), 51.5, 11é§§¥g¥§%§o, 130.0, 130. 8,
139.6, 158.5, 162.7. 19F NMR - 62- LG Ms 5.80 mn,
[ M1l ]+ 395. Example RO N/H\ F /I3 NJ FONO
[ 5- (4- Met hyl - 5- Frpft@oromeshyt i saxazol - 3

yl)-thi ophen-2 yIFJ pOplrazin-10yl - {iﬁnone,

[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 additic;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 (CDCl;) 1.76 (m, 4 H), 1.96-2.10
(m, 4 H), 2.37 (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,
J=4.0,1H),7.57 (br, 1 H). "’FNMR -63.2. LC/MS 4.66 min, [M+1]" 414,
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hydrochl ori de 102531 Prepared from
5-(4-Met hyl -5-trifluoronethyl -isoxazol -3-yl) -
waQ biooprsese- 2- car boxyl i c acid and N-Boc- pi per azPCEURRN08/074353
the nethod described in Exanple 2 Method B. The
reaction m xture was evaporated to a solid, triturated
and filtered wwth the aid of water, then washed with
a | N aqueous hydrochloric acid solution foll owed by
water. The solid was air dried then chromatographed on
silica gel with EtOAc/ hgxapgs 24 50%9 as eluant to
afford internmedi ate N-BOC protected product as a
colorless solid (165 ,ng, 749%. Boc- pr ot ect ed
i ntermedi ate was gdi ssgl ve 1,)4- dif oxape (5 nL) and
treated with a & oR chloride in
1, 4- di oxane and o for 12ghr, after which tine
the reaction m xture was evaporated to approxi mately
1/2 volunme and diluted wth ethyl ether (20 niL). The
resulting solids were filtered and air dried to afford
((R)p¥-Hadrory-aipesidirol whteS4-ragtoilp-{riwremethdgspraiadray)-fhiophgn-2-
N D20) 2.16 (s, 3 H, 3.22 (m 4H, 3.87 (m 4
yl]‘ﬁf%"f}?’& (d, J =4.0, 1 H, 7.42 (d, J =4.0, 1 H).
19ko - 6BreBared LC Mporft. 34 sa(p-Mdthit L5-frifluddfinethyll Q8o xAEd1-3-y1)-
2009/ 029632 PCT/ US2008/ 074353 Exanple 21 OHF_ F I
thiophgne-2=cgrboxylis Bcif andy B)¢(d)-Byhydenxypweriding | hyhroehdenida by the

mei G Sise A grols 2 o, B HDRg h Lgefpediion such that sl

acid¥dhlortd¥ wahRGed@toyd THFRbLRARARE i @A dhinkr eqadiathegfah@ Bl ditional 1.1
5-(4-Methyl -5-trifluoronethyl-i soxazol -3-yl)- _

eq. tohmeuphlezeethe pirgrdiogdyiyidrochloride aait) and piperdine derivative. The reaction

mixfig S PRIl AD T S ETHEEE TLyER AT Fe Fipags wpter 6
mL)_”Ji‘_Eglet érgéh@ Babidhs Sohbtwadicd witibrifel (d& $a3.)adHabvePMESO,,

solution of triethylam ne and pi perdine N
filtegesk, avchevaperatethte anraglactheosrudd priodvet wesshenvdpomnatogdphest en silica

el BbrQAcTstes (1 o7 TR i 6E8 R rhpatasre papdh Slevtortess
solid 4 U 5oL P! HOMRAR RYDVRY &r56-182 (RO1 HJ, 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 (g, 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
i auow
F // S ‘07
F -N o}

((S)-3-Hydroxy-piperidin-1-yl)-[ 5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-

yl]-methanone
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was air dried and then chromat ographed on silica ge
w th Et QAc/ hexanes (50% as eluant to afford product
W@2009/02%BDr | ess solid (53 nmg, 49% . 1H NVR ( DMBOF/US$)008/074353
1.70- 1.72 (m4H), 2.34(d,J= 1.8, 3 H), 3.24 (br, 2 H),
4.19 (br, 2 H, 6.17 (s, | H, 7.56 (d, J =4.0, 1
H, 7.65 (d, J =4.0, 1 H. 19F NWR - 83.5, -63.1.
LC M5 6.40 min, [M1 ]+ 429. Exanple 22 F F N F F
SFONO(3,3-Difluoro-azetidin-1
yl )[Oi@] (4- PRI iptHeshink WmABRi L Rl i86%&Z Aolrless solid (27 mg,
yl ) -thi ophen-2 yI]- met hanone [0255] Prepared from
30%9- (4/MStHhe8 min, Ml udrlonet hyl - i soxazol - 3-yl) -
t hi ophene- 2- carboxylic acid and 3, 3-di fl uoroazeti di ne
hydrochl ori de by the method described in Exanple 2
Met hod B reversing the @m%%léﬁ6addltlon such that
solid acid -109 WO 200 PCT/ US2008/ 074353
chl ori de was added to, a THE soléE;if of triethylam ne
and”a

(contai ning and addit ona/ N1 0 neutrallze t he
azet adi nyl hydrec Zthdlne
derivative. The rmeac n1xt@re wagj evaporated to a

solid, triturated and flltered with the aid of water,
then washed with a | N aqueous hydrochl oric acid
solution follo e solid was

((S)-rdmiQaiP L% éﬁ"é’p’ﬁ’é%;{)ﬁ trd qtqrgrge&@ zs%mzH? 3-yl)- t;zzloggen-Z—

e then 50% as eluant to afford
Y- };E%M} a)ad}g&éé’g%erl ess solid (43 ng, 49% . 1H NMWR

(CI[{)239$) 2Pr3f6ax(38 3 fr(hl)] 4 B8-Muthyl S-trifluobmi@hlHsaxa2ol-3-yl)-
thloggqﬁle 2[ wquy‘hg ggld angd é\lr&og-32@) a;:!im}omperqhnp bé t}p;eL&t%E@)dRﬁgnbed in
Exan% e( ?hl opﬁ% lrI]B' g'ﬁmfz ]I‘EJ( F%ﬁx 915[&{ que lr ;)' Se&ﬁﬁ&? kado 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
: AP\
F—C T s N
F -N o) H
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yl met hyl pyrrolidin-1 yl)-methanone 102561 Prepared
from5-(4-Methyl-5-trifluoronethyl-isoxazol -3-yl)-
wa biooprsesr- 2- car boxylic acid and PCT/US2008/074353
(S)-(+)-1-(2-pyrrolidinylmethyl)-pyrrolidine by the
met hod described in Exanple 2 Method B reversing the
order of addition such that solid acid chloride was
added to a THE solution of triethylam ne and pi perdine
derivative. The reaction mxture was evaporated to a
((R)Sﬁmn% ﬁ?bﬂz&&h@tﬁﬂ[ﬂ@ﬁnfekﬂﬂ ?QﬁﬁuWo%tﬁyh%oﬁ&z@l oty @t hen-2-
a saturated agueous NaHCO3 sol ution
;ﬂ]ﬁwﬂhommnhb@vaOQMeto afford product as a pale yellow

1 b6 1o Pilned i ghe somgyminer 3 Bk 5 igdmgt olodsisold €15 me,
o 48 | W), 7.50 (d, J =
20/%%?%%@%%%79(@6? ,FMth)ﬁo'wF( VR _E%,_ 2. LO |(v5 4. 66
min, [M1 ]+ 414, -110 WD 2009/ 029632

CT/ US2008/ 074353 Exang:e 24 § , N~ OQH FF ~- ~ ~
O N O ((R) - 3- Hydr oxypi 1

[

t

(4-nmethyl -5-trifluoromethyl:isoxazol -
ophen 2- ¥}] e [0257 Prepared from
t

lu I—’3 yl) -

—h

l)-[5-

[)-thi
(4- Met hyl - tf
hi ophene- 2- car g& NPC
(R) - (+)-3-hydroxypi peridi ne hy rochlorlde by the

met hod described in Exanple 2 Method B reversing the
order of addition such that solid acid chloride was

((R)2ID@MethPlaminbbip St I-QIN [/ DY 4-WieHG1-BMHAND B etI5 D NoRAZI-BY])-
and additional 1.1 eq. to neutralize the piperdinyl
lmoh@@réﬁHH@Wﬁ@@”@alt) and pi perdi ne derivative. The

d
a3 0oned pervEROR oL (B -y P ngidy TOD-Giggmethst-5-
eSS RGP IMoSadol 301} QR0 R LT feGane RoGrodhIb IO LRSI 26, 40

m.), dried over MySO4, filtered, and evapor at ed
mg,t(bl mmcd) 1n dquﬂeromedmee 2 oo otas eested ndth  hr%6 ravesys sprmadichyde

on si /he nes

solufgh 4 48 SR Dot AR Yo SRtIEL AR RG G TRAS (128 me, 0.6
mm§ﬂ|dnq zi]ﬂ)%veﬁgo sﬁ§°@4 hr HTNVR:aem tﬂerﬁ@:elicﬁe% 65mp01!|r1ﬂ’§ onto a
m1xﬂur8 of:aldﬁ)qroxze%ne( rﬁ} mu aH)i a &tlﬁ@tea agBequn NaHED; solutlon (5 mL).
Thesorggmc layer gvas sepaH?ated dried over MgSQy, filtered, and evaporated to afford
product as a colorless oil which solidified on standing (34 mg, 87%). 'H NMR (CDCl;)
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 =13,
3 H), 2.80-3.00 (m, 2 H), 4.28 (br s, 1 H), 4.50 (br s, 1 H), 7.31 (d, ] =4.0, 1 H), 7.43 (d,
J=4.0,1H). ®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, J = 41), 158.0, 162.8. '’FNMR -63.1. LC/MS 4.51 min, [M+1]"

388.

=
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Example 29
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7.39 (br d, J =4.0, 1 H, 7.44 (d, J =4.0, 1 H. 13C
NVR 7.9, 22.6, 32.5, -48 (br), -52 (br), 66.2, 114.7,
wai®meesy J = 271), 128.0, 129.6, 131.3, 140.ACT/USHNF074353
(g, J = 40), 157.9, 163.5. '"9F NWR -63.2. LC/ M5 5.65
mn, [Mtl ]+ 361. Exanple 25 F NO,, H FS O F ONO
((S)-3-Hydroxypi peridin-1
yl)-[5-(4-methyl -5-trifluoronethyl-isoxazol -3
yl)-thi ophen-2- yl]-nethanone -111 WO 2009/ 029632
PCT/ US2008/ 074353 [02581 Prepared in the sane manner
as the Risoner. Colorless solid (27 ng, 30%. LC/ Ms
((S)B-Bnatkyigminbhlperiddo1 -y EXaMpmeth2les Fiflidyometlyl-Soxdeod-3-y B-
Tr 1. FONOH((S)-3-Anino piperidin-1
thioghep-3-8U/ (Ae!h@taRG) - 5-tri f | uor omet hyl - i soxazol - 3
Y %%Jrﬁlgppl?%;pngfed YA e TehR3NARE: as MIRCEHLES | ERoHAZ8d (32 mg,
8399- LEANB YW mid; [Mi-1] B88oNet hyl - i soxazol -3-yl) -
t hi ophene- 2- carboxylic acid and
N- Boc- 3- (S) - am nopi perdi ne by the nethod described in
Exanpl e 2 Method B. The ' m xture was
evaporated to a solid, B ielj:wd and filtered with
the aid of water, then washed withya |I N aqueous
hydrochl oric acid sol ution follgyéd by water. The
solid was air dried then c mat dgr aphed on silica ge
with Et OAc/ hexa n 9 luant to afford
i nternedi ate N-Bo¢ prpt cted product as a colorless
solid (87 ng, 76% . The Boc-protected internedi ate was
di ssolved in 1,4- dioxane (5 nm-) and treated with a 4
N sol ution of hydrogen chloride in 1, 4-di oxane and
(3, 5shimeariod-piperazir2 1hA)- [ Saf4t reethwni-oiylvor omeethileisox@ach 3-ph-thiophen-2-

m xture was evaporated to approxi mately
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 MgSOs,, filtered,
and evaporated to a colorless solid (79 mg, 85%). 'H NMR (CDCl;) 1.03(d,J=428,6
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 (q, J = 271), 128.0, 129.3, 131.2, 140.2, 155.1 (q, ] = 40), 157.9, 162.4. "F NMR
-63.2. LC/MS 4.43 min, [M+1]" 374.

Example 31
; AW
Fo—C T s 7
F O-N O ~N
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"/z volunme and diluted with ethyl ether (20 nmL). The

resulting solids were filtered and air dried to
w@tdoonzbepr oduct as a colorless solid (70 ng, 7AOH/US2008/074353

overall). "HNWR (D20) 1.36 (m I H, 1.58 (m 2 H),

1.90 (s, 3 H, 1.96 (m I H, 3.08 (m 3 H, 3.21 (m

1H, 3365 (m I H, 4.18 (br d, J = 11.4, 1 H), 7.06

(br d, 1 H, 7.09 (br d, I H. 19F NWR -64.6. LC M

4.40 mn, [Mrl ]+ 360. Exanple 27 FNC~- .H F/ SN F

O N O H -112 WO 2009/ 029632 PCT/ US2008/ 074353

3-Am no piperidin-1

J- (4y44)eth1y55(tmﬂwpm4hy5wmzpl St dftephene-3-sebapdic-agid (3-chloro-

en-2- yl]-nmethanone, hydrochloride [02601
y”ﬁV%%XD ﬁPP the same manner as the S isoner. Colorless

solipge4]15 PRpared0% Oghal |') 5.4 14514916}%{1 doxazol-3-yl
(; Exarrple%rg F?//N ;:Ssé\ﬁ' ultdnethiWtidoxlazol-3-yl)-

thlopbem)e 23@@;)@3{11than 4mnpjgp13d¢hhorggpyndme by the method described in

Exa.{rwa%é %thgc?%t ﬁ@{r}ga Isl;?lé Bgﬁfm/ lnss&lggzﬁ Hg &¥1d) chloride was

addéd R) a TR drakiedyRmind bﬂd widifle H&{\mﬁlve SThe reaction mixture

trifluoronethyl-isoxazol-3-yl)-thiophen-2-yl]-nmethanon
wasevaporated ¢hh eolidd éritgtahpideilréed wih thmpid of vatenghyn wnshed with a

satuf iRy QBT ot S 55 s HrRgi Gl og oloress
sohé@@b ) BEd,pCay wﬁqc@mgrzd@ &, B28),m59 @&, 6 = 4001 N) aﬁ¢3 (A1 =

dto stir 24 ereactlon was t hen quence
4.0 nyHp),o&l% g 30H), 8.3 (sl ¥ur BCAFMR 219 ot bt Hehel 18% (.Y = 271),

2o a2 LB TP S0kt LS 1591 nam
~63f1 Forl egéségﬂlqlan ahi cg‘r%;ogﬁlddltgl ng ggdst gggﬁﬁ;t(gz ﬁg
87%. "H NWVR (CDC13) 1. 46 1. 60 (m 2 H, 1.83-1.90

(m | H, 2.02-2.12 (m | H, 2.31 (s, 3 H, 2.34 (d,
J=1.3 Example32

: BBt
N
F O-N O N

5-(4-Methy!l-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 (CDCl) 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,J=4.1,1 H),8.22 (s, 1 H), 833 (d,J =4.7,1 H), 9.61 (s, 1 H).
CNMR 8.0, 114.8,118.7 (q, 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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3 H, 2.80-3.00 (m 2 H, 4.28 (br s, I H, 4.50 (br
s, I H, 7.31 (d, J =4.0, 1 H, 7.43 (d, J =4.0, 1
WORWIABGINVR 7.9, 24.9, 42.4, -48 (br), 61.5, HABUN008/074353
118.8 (q, J = 271), 128.0, 129.0, 131.2, 140.4 (q, J
= 41), 158.0, 162.8. ' 9F NWR -63.1. LC/ M5 4.51 min,
[Mtl 1+ 388. Example 29 F/ \ NO Fi SN FONO
-113 WD 2009/ 029632 PCT/ US2008/ 074353
((S)-3-Di nethylam no piperidin-1
yl)-[5-(4-nmethyl-5-trifluoronethyl-isoxazol-3 yl)-
t hi ophen-2 yl]-nethanone [0262] Prepared in the sane
manner as the R isoner. EReimpld ¥ss solid (32 ng, 839.
LG/ M5 4.34 min, [M1]+ 388. Exanple 30 NH F F/ |

/S\FONO(35D|rrehyI 1Nyl
yl)-[5-(4-methyl 5-tr} | - Ksoxpazol -3

yl ) -t hi ophen-2- WI/'T- 0263] 'Prepared from
5- (4- Met hyl - 5-t riff | us¥ohet hyl - soxaz/olko}yl)-

t hi ophene- 2- carboxylic acid and

2, 6-ci s-di net hyl pi perazine by the nethod described in
Exanple 2 Method B reversing the order of addition
N-{8Uelh/ 5{HaMetpl-b-drifmwirdmethly bisoxieolhds ) - thidgbehet & car bORE] -piperidin-
i'ﬁl ution of triethylam ne and pi perazi ne derivative.
VI HECPE St i on mi xture was evaporated to an oil and

pe gbzéd oneg besh%&?eﬁ&oﬁt O5¢ (RRIBIARRG- ]Y\’?érﬁfm—(l%ll}.({-%(él)zﬂagﬁlyl—&

ani ¢ fraction was further washed h brine

triflodrpmethyl -&hx anod3 - W Bixphehi2k- gl methanos) dhydroalloride €dxanmpla 27, 79
col orl es_s solid 85%.. 1H NWMR (CDC13) 1.03 E
mg, . 2mmdd) ingl HIpy2 m&) ?@g%e%ed witth ticthylamine)g0ed’, 0 mgnol) followed

by afeig'i gf?)xz'lge (22“% §D3 mglo}ﬁ)gal;l‘(eg&a%now Tnéblr%swzgsg@qw}_p? Séll' 48 hr,
evaﬂ&atéd an® th(oh’(at(%? d onkiliba gkl 4ith, Et()]bﬂe&th MhOH/EfORZl)O%) as
.0, 129. 3, 2, 140.2, 155.1 J = 40), 157.
elua]geg) afforggpbdums a colorless solid (66 mg, 83 %), 'H NMR (CDC13) 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), 743 (d,] = 4.0, 1 H),
7.49 (br s, 1 H). C NMR 7.9, 23.5, 30.1, 46.5, 51.0 (br), 114.8, 118.7 (q, 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

54ty

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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-63.2. LM 4.43 mn, [M1 ]+ 374. Exanple 31 Ha F

/I NFSa FONOI N -114 W 2009/ 029632
wWOeQNABBANE/ 074353 PCT/US2008/074353

5-(4- Met hyl -5-trifluoronethyl-isoxazol -3

yl ) -t hi ophene-2-carboxylic acid (3-chloro- pyridin-4

yl)-am de [0264] Prepared from

5-(4- Met hyl -5-trifluoronethyl-isoxazol -3-yl) -

t hi ophene- 2- carboxylic acid and

4- am no- 3-chl oropyri di ne by the nethod described in

Exanple 2 Method B reversing the order of addition

such that solid acid chikxeinge 3fas added to a THE

solution of triethylamne and pyridine derivative. The

reaction m xture was) evaporated’to, a solid,
triturated and fif ter /t thN aiLd ofy water, then
washed with a §: d ague sol ution

fol l owed by watefF toOaNford pﬂbducﬂ)ﬁbch col orl ess
solid (80 ng, 83%. "H NWR (CDC13) 2.40 (s, 3 H), 7.59
(d, J =4.0, 1 H, 7.73(d, J = 4.0, 1 H, 8.46 (s, 3
H, 859 (s, I H. 13C NWVR 7.9, 114.5, 114.7, 118.6

N-{| (({%?1 9] [315 Mllifgt}%ld tr%ﬁt?orgmet:}zgptstaz$ﬁ_5 y%sthz:l? ?er%gg}%%o%r 9|L— pKIJerzdzn—

-yl}%zmewoh@nﬁieas mn, [M1]+ 388 Exanpl e 32 H Cl
F- /| S F ON
5- (9268t hyf- 5 Svmerlﬁl%roﬁ%t hifR)-PfRinpgripesidin-1-yl)-[5-(4-methyl-5-

tnﬂ¥+r}>mtemyp-%ﬁ%g%- (g:fh)éh '2Cy1?ﬁ‘jfeﬁ1a(13né: Y &oBh10RYE (B dapte 27, 79

tion

mg, 36.2 i irC MHer opyrrL)dwm tred28 wigh tdetBylammide) (63npLHB.452mmol)
m.) was treated with solid
foll@w¢d4byrmatlydnesulfonyk thloriderethiyl- 0. 2éxamel)- 3TKA Jeagtiinopivepe was

allo(zv%{i to stir 48 h, evaporated, and chromatographed on silica gel with EtOAc as eluant
to afford product as a colorless foam (61 mg, 70%). 'H NMR (CDCl3) 1.68 (m, 2 H),
1.88 (m, 2 H), 2.02 (m, 1 H), 2.33(d,J = 1.8, 3 H), 2.98 (s, 3 H), 3.46 (m, 2 H), 3.57 (m,
1 H), 3.84 (m, 1 H), 4.05(d,J=12.7, 1 H), 545(d,J=7.5,1H), 739 (d, ] = 4.0, 1 H),
7.43(d,1=3.5,1H). "CNMR 7.9, 23.4,31.6,41.9, 47 (br), 52 (br), 49.9, 114.8, 118.7
(q, J =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

5 Dty

OSO

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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carbonyl chloride (148 ng, 0.5 nmmol, as prepared in

Exanple 2 Method B) and allowed to stir for 1 hr. The
WO 2@enewse was t hen evaporated and the resi due PCT/US2008/074353

chromat ogr aphed on silica gel wth Et OAc/ hexanes

(70% as eluant to afford product as a colorless solid

(31 ng, 16%. 'H NMR (CDC13) 2.39 (d, J = 1.5, 3 H),
7.39 (d, J =5.3, 1 H, 7.56(d, J = 7.56, 4.1, 1 H),
7.72 (d, J =4.1, 1 H), 822 (s, | H, 833 (d, J =

4.7, 1 H, 9.61 (s, | ' 3C NMR 8.0, 114.8, 118.7

(q, J = 271), 129.0, 129, 7, 132.9, 134.6, 140.5,
143.8, 146.1, 157.7, 1%xample3¥r NMVR -63.1. LC/ MS 6. 34
mn, [M1]+ 388. -115 WD 2009/ 029632 PHCT/ US2008/ 074353

Exan'pIeSSF/\N H F/I (pCNNU
N{(R)-1-[5-(4- Vet yl - f Nuor aie yl -1 soxazol -3
yl ) -t hi ophene- 2- £3 yy\j] pi Perildin] 3 yl}-acetani de
[02661 A suspensi én 0P~ o

((R)-S-Arrino-piperidin-I-yI)-[5-(4-rrethyI-
trifluoronethyl-isoxazol -3-yl)-thiophen-2-yl]-nethanon

2

R BB LU B D el L

yl- ﬁz@dhbﬁm@dhydwciﬂ@ﬁdeyl chl ori de (22 L, 0 rmol) The
reaction mxture was allowed to stl r

evdPBi0t edPREred hr onfB@®Bgr aphéttMsthidid rm@aowetwlﬂwxazol -3-y)-
t
thlog}}e&g% %argoxyg%c ap 1§r %2@ s Q ;I\g I@oa %@é%aﬁﬂﬁ%}aﬂfl% kf/Rthe method

desdrfBREEB)Exhnfphe QnMeﬁlodFB TheBhealtion hitthre \11a§95vz(;ﬁ>rat8d W a solid,
2.00 (obs in, 2.33 (d, J = 1.3,

tntuﬁ)ted argl Qlger dﬂWltﬁ th.g a1d4)f y\@\te(rbt,he@ Waghed vgmh ol I\iaqlbeousgh)ggochlonc

a01d( sé)ﬁutéon fIJollpbzved %§ dve}\% '17" egso %Qf%s gg&in%d Qﬁ él}fgm gl_{er& é%te) N-Boc

protlétéd rodh¢Bas’a (cGLorléss—sonal()l 06 Mg 31284). 1P Boc-pbtecfed intermediate
140.1, 155.2 (J = 40), 157.9, 163.3, 170.3 19F NWMR

was- CBSOhyed licaMEN ®lutenmfrhydiogen chleridem 1 gxdioppre (24ml) ang stirred
for& hr, after h\»!/hl('i'l tlrl:neI f%e reactll\olnom%ture 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 =17.5,3 H), 202 (s, 3 H), 3.04 (dt, ] = 12.7, 3.1, 1 H), 3.12-3.18 (m, 2 H), 3.30-
3.50m (m, 2 H), 4.21 (d, J = 14.5, 1 H), 7.23 (s, 2 H). "’F NMR -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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N-{(S)-1-[5-(4-Methyl-5-trifluoronethyl-isoxazol-3
yl') -t hi ophene- 2-carbonyl ] pi peridin- 3 yl}-acetam de
WO 08/P2968Y epared in the same manner as the R iBONELS2008/074353
Colorless solid (66 ng, 83%. LC/ M5 5.60 min,
[ M+l ] +402. -116 WD 2009/ 029632 PCT/ US2008/ 074353
Exanple 35 F/ \ NH F~ S F ONO 0=S=0 I
N[(R-]-[5-(4-Methyl-5-trifluoronethyl-isoxazol -
yl) -t hi ophene- 2- car bonyl ] pi peridin- 3
y| }r_{zﬂ,‘!‘ﬁ‘] hanggyhk® RafHed8me (2R A thel ROSHREOD rC(QBrless solid (81 mg,
3- Am no- pi perldln I-y )-[ 5-(4-net hyl -
9%)rL€AMS)|4c$ﬁthy[M1+Sb>SéQoI - 3-yl)-thi ophen- 2- yI ] - met hanon
e, hydrochloride (Exanple 27, 79 ng, 0.2 mmmol) in THE
(2 m) was treated with triethylamne (63 L, 0.45

mol)  followed by nethangsuldanyl chloride (19 L,
0.24 mmol). The reaction mxture was allowed to stir

48 h, evaporated, and chromatogr Fon silica gel
wth Et OAc as el ugnt o afff ¢rd product as a col orl ess
foam (61 ngy, 70%F— >N 68(m 2 H, 1.88

(m2H),2.02(m 1 F O-N 0

H), 2. 33(d, J=1. 8, 3H), 2. 98(s, 3H), 3. 46(<Pn2H) 3.57(m |
H, 3.84 (m 1H, 4.05(d J =127 1H, 545 (d, J
= 7.5 1H, 7.39 (d, J =4.0, 1 H, 7.43(d, J =

¥/ 59ri 1
(O RN B B b O350

thzof!&’lz ByU%@‘h&onES@dZOC(hQﬁan) 157.9, 163.5. ' 9F NMR
; 6\3;(')}]@] L&%%gr%d 82F nrR' %—é{].—&[e’d?y -'S-tEél%np()lrr?etgﬁ-iso}Zfzcgl%-yl)-
thxo%én@%hcalrb &4&@'}{%@&' NBJd2 iﬁﬂw&mﬂlyﬂﬁﬂﬁﬁé bythe method

I op 2-carbonyl | pi peridin-
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), 746 (d,] =43, 1 H), 7.82 (d, ] = 4.0, 1 H).
F NMR -63.5. LC/MS 3.89 min, [M+1]" 376.

Example 40
N
F o D
F 7T s ¥
_.N O
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3 yl }-nmet hanesul f onam de 102691 Prepared in the sanme
manner as the R isoner. Colorless foam (57 ngy, 659%.

WO obM2%3B2 min, [M1 ]+ 438, -117 WO 2009/ 0298B3BRUS2008/074353
PCT/ US2008/ 074353 Example 37 FrNH / N FXi SF
ONO ((R-2-Mthyl piperazin-1
yl)-[5-(4-nmethyl-5-trifluoronethyl-isoxazol -3
yl ) -t hi ophen-2- yl]-nmethanone, hydrochloride 102701
Prepared from

(S) ﬁeyga%y%tﬁ}wozéﬂt I hf A MesR 9’%111[5(1(4%»@25@?5kaﬁown)ezhyl-zsoxazol 3yl)-

t hi ophené- 2- car boxyl i ¢ aci
thzoAkeN—ByU rﬁet(zﬁ)onmet hyI p| per a2| ne by the nethod

th t t
gpor%‘i‘*@%‘e e@‘UPl d, 5, ?‘} E/{‘iﬁl?)gt e‘&sﬁg’a’lr‘% Xq]éé(oé‘gg‘ﬁ 3-yD-
thio eglr 2 (ﬂ}fljicoefmd/‘gﬁ(? réltarﬁlﬂg 2-%@%&%5 By @hd nNtl?(ﬁlug&‘éﬁbed in

orirc sol ut | | owed by~ wat er.
Exaﬁtpld 2l MethodBr redeisag the oaddrarfcadiditoar swellitiztt esold ond chlorlde was

adall o BobTi sBluBer o Pebsinives b Sl drabgr el Wnardpey The
reacﬁ@a ll’ﬁlkﬂﬁle Qfas I%%%{o?%@?l thQl 1&,C{ﬁ\rldj5'te% aftd FieRYaRN e e{m)of water,
and stirre ter |msthe reacti on

thenmvashedewith s Wﬂﬁ&ﬂa&@doﬁsoNalemmoltmioal fpllowved \byl water andfford
di |l ut ed vvlthehyl eth Theresultln%solids
t

prodyst &5 4 peliasy geloBssokif (82 mgi, §§i%9 o BAYMRAGR e d 34ak 4% (m, 1 H),
g |

PSP 426, Th Wy AN G0 200

s, 11D, 3’033 m (nfL HH), B0 263 b8, { M), z24ﬁixbr53 BH) Bz%mm(zmt 021 H),

7. 41%4& S5 i 43<‘5brMﬁn‘/ 9, %ﬁlznsh 3@6@%&@9@@8 3.9 0S, 114.7,

1185 (g, § =2%1), & oM 8N 191 2, 140.2, 155.2 (g, I = 40), 157.9, 162.9. °F NMR -

63.1. LC/MS 4.34 min, [M+1]" 386.

Example 41

(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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((S)-2-Methyl piperazin-1 ‘
yl)-[5-(4-nmethyl -5-trifluoronethyl-isoxazol -3
w@ kgooptedphen- 2- yl ] - met hanone, hydrochl ori de PAI/BSANB/074353
2009/ 029632 PCT/ US2008/ 074353 [0271] Prepared in the
same manner as the R isoner. Colorless solid (81 ng,
79% . LC/MS 4.37 min, [M1l ]+ 360. Exanple 39 rNNH F
/' \' N F// SFONOOH ((R-2-Hydroxynethyl
pi perazin-1
hydﬂb'cﬂlo[’lé okt SORtOAl (20-rhi), frhehOf §9RAdNEbad SHIKAR %gdx%xide)mlution (2 x
t hi ophen- 2 yl J- met hanone, hydr ochl ori de [02721
20 RLe fdlosadfbryobnine (20 mL). The organic layer was dried over Na,SOs, filtered,

and tschﬁééﬂtl\{'g{ﬁ:g zlﬁ_\%g%z%g{)(# OF gc)feHX\lg_ i ore o1 (6% 4 IrPg) Gradient column

chro§1 59@1&204 Richwih W/@?@L\cgl@ﬁf SPLNE diant REarfoRl PRMYuct as a
esc d in Exanple 2 Method B. The reaction m xture

cololass elidp@6 ange 206). SH NVRACD;OD)t 0r4@t(e,d3 ENd2.82 Kd ef edl 4, 3 H),

2.5y of scrit b SMedta Sot-0cd B V32 Nuaomy ! 2P PSR 1 )

19 C r Q |teHmmauaNBm
I:§?§%§%$%dL%?%%gé?qgglQﬁ EjFgrépess solid (102 ng, 86%.

The Boc-protected internediate was dissolved in a 4 N
sol uti on of hydrogen chlorld? in 1,4,-dioxane (2 nl)
and stirred for 2 hr, &@@Pl&#ich time the reaction
m xture was evaporated to approxi ely '/ volune and
diluted with ethyl (%ﬁéNLesulting sol i ds
were filtered andFalr/ ' fford product as a
colorless solidl J83% ovéralT). 'H NVR (D20)
2.17 (s, 3 H, 3r26-@M6 (m ©H), 3.60-3.80 (m 3
FD, 4.00-4.04 (m 1 H)y, 4.48 (dd, J = 12.7, 5. 3 1
4.60 (obs dd, = 13.2, 3.5, 1 , 7. 46 (d, =

(4- }\ﬁ é%i\l/'ség z’gz%ﬁa%zl {I%IP %T meﬁq@ﬁ tﬂgggn% ei‘iﬁ/’l_'zs]y&/(%d @%Z)Sthzophen -2-

yl]-fetanénO- N O
[0275] Prepared from 5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-

thiophene-2-carboxylic acid and 1-methyl-[1,4]diazepane by the method described in
Example 41. Yellow colored solid (49 mg, 37%). 'H NMR (CDCl3) 1.97-2.05 (m, 2 H),
2.36 (d,J=1.4,3 H), 2.40 (s, 3 H), 2.62 (br s, 2 H), 2.74 (br s, 2 H), 3.80 (br s, 2 H),
7.37 (brs, 1 H), 7.45 (d, ] = 3.8, 1 H). '"FNMR -63.1. LC/MS 4.43 min, [M+1]" 374.

Example 43
H
N-y
ALY
F— o s
N o}

(4-Amino-piperidin-1-yl)-[5-(4-methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl] -

methanone
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-119 WD 2009/ 029632 PCT/ US2008/ 074353 ( S) - Hexahydro
pyrrol o[ 1, 2-a] pyrazin-2
W@ Lo0pB29632 net hyl -5-tri fl uoronet hyl -i soxazol - 3 BAD/US2008/074353
t hi ophen-2 yl]-nethanone [02731 Prepared from
5-(4-Met hyl -5-trifluoronethyl-isoxazol-3-yl)-
t hi ophene- 2- car boxylic acid and
4- am no- 3-chl oropyri di ne by the nethod described in
Exanpl e 2 Method B reversing the order of addition

sugbid)at pRph&daci dgehl or i Q-S4-W&hyl@jﬁﬁﬂlo¥&n@hﬁhl§xazol—3—y1)—

solutlon of triethylam ne an . _
thioplg)ne12- darblq»ailaba@@ cind] plp:erl@l}ln%mlawebanﬁheamd daxttbutyh ester by the

metfod' dESG i ORI oflof MM v d A QCTAY rpraduct was
chro?ﬁétb‘éx@ﬁl?e‘é QHWMF@@A@HE%EQ M4 Qhérp\&@%() bys WRLRI td Afford
ford product as a yellow colored soli

1nteﬁﬁ@®late ‘i aNRI{eCDRIB) (110 3dg, 1348 1(GAMS 6HP, mm;L[M@?]% 40. The N-

Boc(lat’errge(!_;gtf _(é‘?.ggig,l)q.zl%z;lg@l)(lﬁ E}tOé’c (% nﬁjz)’w%s_ téfn@leé_\»ilil_}q # ﬁﬁ\l Qo%utlon

of }?dmé%nzgﬂ&‘?@es iR 8. didxahd (2 4mﬁg 40" stired forMD2 bf: 29hé desulting
=2.0, 1 H, 7.41(d, J =3.5 1 H. 13C NW\R 7.9,

prec2ditade wag. fHter8Dafld wadBed lonith, Eﬁ]A<8 (2 5(3 16 ,mbPR. Bhe doldls Ayere then

8. , J = 1,12801 ,1402 155. 2
part%t%zneg &&W %ﬂ A, WO sOliom g eh) and

dicﬂﬁgﬁ‘xﬁg% ?(2(}0 I'fnLésq’he %é@éHaE ‘i‘»hzfsl; \Lé\é fufthEr é@acwﬁ WittPaldhfomethane

razi
2 xyl() Hﬂ5aﬁd{hee¢dmyﬁln&} dmgarﬁlbsjdn‘IMdﬂWagS@g)ﬁiméd- 3nd concentrated in

yl % t hi ophen- 2 - met hangne (%02741 A susEenS| on _of
vacig 04afr%r1drg)10dls>tta.s.af M@rﬂ?ﬁﬁépwﬁ guxaZo o) -H NMR (CD;0D)

[ e d ( I n
13%?3?2%?22{&}] m'l_% 3¢ 22%93}3)03'@ (D 139), AR br £ N2 1),
4404€b®||sm§ZtHyI7a49 mmytrjsd; nel)(le@(diggl 0.832 o’y NMR -64.8. LC/MS
(3-di met hyl am nopr opyl ) - 3-ethyl carbodiim de
451h*§?6%(5MH1 bri f%e (157 gy, 0.82 mmol ), and
N- et hyl pi perazine (0.1 ni, 0.90 mml). A further
portion of dichloromethane (2 nL) and DMF (5 drops)
was added and the reactixampié44 red at room
tenperature for 20 hr. The reaction m xture was

partitioned between dichl oronet ha 20 mM-) and a 1 N
aqueous hydrochl oripc acl d ohut i 20 nL). The
organi c | ayer wasFf er § with a a | N aqueous

F ON O

[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 (CDCl3) 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). CNMR 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. "F NMR -63.1. LC/MS 7.29 min, [M+1]" 338.
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-120 WD 2009/ 029632 PCT/ US2008/ 074353 hydrochl oric

acid solution (20 nL), then a 5% aqueous sodi um
whywpoxiese sol ution (2 x 20 L) foll owed by bPCTESZBH074353

m.). The organic |layer was dried over Na2SO4,

filtered, and concentrated in vacuo to afford a

yell ow colored oil (66.5 ng). G adient colum

chromat ography on silica with MeOH/ Et QAc (10 to 50%

as eluant to afford product as a colorless solid (26

my, 22% . 'H NVR (CD3OD)pxdmft 4, 3 H), 2.42 (d , J =

1.4, 3 H, 259 ((t, J=570,4H, 3.8 (t, J=

5.0, 4 H, 7.52 (d, J

H. 19F NWR -64.'$. 4-48 [ M1 ]+ 360.
Exanple 42 F / \ N

(4-Met hyl -[ 1, 4] di !

yl)-[5-(4- et hyl - uorone@hyl-isoxazol-s

yl ) -thi ophen-2- yl]-nmethanone 102751 Prepared from
5-(4-Methyl -5-trifluoronethyl-isoxazol -3-yl)-

__i_ ne- _' "__. 5. _ ..
R v A A e G

Ex402518 41Prepared ofiomolaviethybdithidpheto2yhS-t378gromethil-IshRazole

and %%:;g&‘( ) n%qy? @éﬁgg @(2 rtrlleeo%leglbog dgsqub%gd (g(lj E&gr(lglte ]35 4C:Jru§e I}:zgo:duct was

chrofnfbrbgHed®on siieflhet wliy FORTRands (b thén 889 fhs chudit o, afford
prodmeaapd g:i)lﬁf:’»elsbl solfd (130 thg,136F%)S' FHNNER QCRICD ) (24424, e 1.3, 3 H), 7.62
(@ §7 3.0 K047 61yl =001 W) Tt oied fy3-34 SBkalz 9 (7 = 7.9, 1 H). BC

Nt BLEBLED ) (B gy 345140 080 09853555, 157

1415; (44.5p1 188 (5 obsdufdduducomesidsyline sisedz 87 B-186)4. ''F NMR -63.1.
LC/MS 7.08 min, [M+1]" 363.

Example 46
F 7 s 5
- 0] “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 MgSQy, filtered,

and evaporated to an oil. The crude product was then chromatographed on silica gel with
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t hi ophene- 2- carboxylic acid and

pi peridin-4-yl-carbamc acid tert-butyl ester by the
woreaobozbesiescri bed i n Exanpl e 41. N-Boc i nt er meREU£2008/074353

The crude product was chronat ographed on silica with

Et OAc/ hexanes (25 then 50% as eluant to afford

internmedi ate as a colorless solid (110 ng, 68%:LC M5

6.70 mn, [M1l]+ 460. The N- Boc internediate (84.8

ng, 0.18 nmol) in EtOAc (4 nL) was treated with a 4 N

EtOARIekaRS (75%) By dluaged (390 eid, d8%)n 'l kMR eEBaE) (R2841)35 (m, 1
and stirred for 22 hr. The resultin preci pitate was

H), 1 #tlertean.ant).ia&he§2in: A Thy A8 (4.2 x%ﬂ) 3H) 2. 9?r(éd dot 143, 9.7,

Pk BB b? o B YR STl R R P ag T

I= mb) 1 HThmﬁﬁp@GMSoth?e”wMM Bhes 9 extr aotiedagisih 64.5, 114.8,
| Fomet han m-) and the conbi ned org an;cs

1186r(|qebl =Q\Vd), 1&828@9 3£ 131t Hrlda,3, ah%0 conlcent), 4684, 162.9. °F NMR
ffor t as a colorless solid (56 ng,
'63275/@}4&&6@‘7‘?" ?W*rll PcD3CD)  1.36-1.50 (m 2 H), 1.98
(d, J = 11.8, 2.43 (s, 3 H, 32.02(m 1 H, 3.18
(br s, 2 Fﬂ 4 40 (br s, 2 H, 7.49 (d, J =3.6, 1
H, 7.64 (d, J = 3.8, 1BAampledF NWR -64.8. LC/ M5 4.51
mn, [Ml ]+ 360. Exanple 44 F S F O-NO
[5-(4-Methyl -5-trifluoronethyl -i sgxagol - 3
yl) -t hi ophen- 2 yIJﬁheny mef/hdnon \vd2771 Pr epar ed
from F /
4- thhyI-S-thlopheﬁLZ-QjhB-trlfKDoronethyl-isoxazole

and benzoyl chloride by the nmethod described in
[5-(Edariphl & -BifluGrardahyprioskacd!-3npld-thiaphrenrday I gn@phelth-éiy-methanone

S P g OB, L iRy o
thloﬁllx_%fb@w%g) %d %ﬁﬂ(rgorpiorpbme’l' bg ﬂél% nliath%g d%g’cnbzd 37 ﬁfgmple 2

MethleB7r69'¢rsihg8ﬂ1€‘ order of additidhlyuch 1248.s8lid ZbEBL éh]oﬁd}gwés added to a
134.8, 136.3, 137.7,..145.8, 155.5 , J. = 40),
THFw?luyon afggicthylammenmd PogIdine denyasve. z@h?nrﬁactlpwmure was

evap&%ﬁ&d g)lg gol}ﬁl,)tr?tgpa%d)gr%%?ergﬂ{tyﬁgeoﬁ§ 9&/%%5,?&6%9@% Qiflta 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 (CDCl3) 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 (q, 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
F 7T s
O-N o]

-124-



FONO 4-[5-(4-Methyl-5-trifluoronethyl-isoxazol-3
yl ) -t hi ophene- 2-carbonyl ] - benzonitrile [0278]
wae@parwss f r om PCT/US2008/074353
4- Met hyl - 3-t hi ophen-2-yl -5-trifl uoronethyl -i soxazol e
and 4-cyanobenzoyl chloride by the nmethod described in
Exanpl e 3. Crude product was chromat ographed on
silica gel with Et QAc/ hexanes (10 then 20% as el uant
to afford product as a colorless solid (130 ng, 369%.

1-f. 5&@6%)/1&)%%%ftgz?l—%gxazdl—_’ﬁyl’i)Ltﬁiﬁfgedé)}cc?rbﬁgyl] -fv%erzi)z’én’%#i
carbdpitrile. 98 (d, J = 7.9, 1 H. 13C NWR 8.0, 114.9,

3 8 = 2
13808 3 g3 fron{ii SO hurmes kbt o)
tth‘%ﬁ@lZ' _EWeb %):l]d a%ézl c7yan E_prﬂme]cg/’:fh%tho@%egcnbeh% WRample 2

MetBodHB( &vbi)sdigahy rmﬂdn)df qddnmnl ghichtHat solid acid chlonde was added to a

met hyl -5-tri fl uoronmethyl -j sox
T HFy|S§>1uLHp SpihEwethysaging and: HiRRwhne P?}% epr %F%Qf“f’?o‘ﬁ%xmre was

v Ghfibhec 8 LR e e O R bt g v
aqudole hyﬁtd&hlﬂmdemﬁd isbladon rfolldwadrpl evaterlVeThe doBd rvmsezns |dngd then
the order of addition such that solid acid chlor

chropsograpiigd nt pshertreqtngg |ol§ﬂh@ﬁ gk with iEEPAY 128 Fuaat Mford product

o s QREERDRY LRSI HIRRTPOP0 B R iR o 0513

3 H)]12)97amd3 &l erH)( 3. 7I113) 79 (Ehez mrgamwsf(mcz H9),r17 m&i J=4.0,1H),
further washe bri ne n),

7AGE0T 401 E0r G NMRJ S 8k d3tte kb S0l 157 S TP 1208,

LSS geE 080 0T B cnaRhes it yRle [P .1

min([R899]"3%0.el uant to (190 ng, 75%. 'H NMR (CDCL3)
1.28-1.35 (m | FD, 1.44-1.56 (m 1 H, 1.67-1.82 (m
3 H, 2.28 (d, J 0.9, 3 H) 2.99 (dd, J = 13.2, 9.7,
1 H, 3.32 (br s, 1 H) e3 2 (m 2 H, 4.10(br
s, 1 H, 421 (d, J = , 29(d J 4.0, 1
H, 7.37 (d, J=4., H) H8249 272

39.1, -49 (br), 64. 14, = 271),
128.1, 129. 3, .2 JH 40), 157.9,
162.9. ' 9F NMR F63(;N 91 mgn [ Ml ]+ 375.

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, J = 1.8, 3 H), 3.03 (br s, 2 H), 4.10
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Exanmple 47 OF F/S\ N0 FONO
[5-(4-Methyl -5-trifluoronethyl-isoxazol -3

wQ@ kgooptiedphen- 2 yl ] -norpholin-4 yl-met hanone [BR2B0S2008/074353
Prepared from
5-(5-Trifl uoronet hyl -4-net hyl -i soxazol - 3-yl) -
t hi ophene- 2- carboxylic acid and norpholine by the
nmet hod described in Exanple 2 Method B reversing the
order of addition such that solid acid chloride was

(br £0dey] 69w @, 1 THE7 Skt T)moifl (d; 1 ethy) BEp)E6AM] J = 4.0, 1 H). ¥

i perdi ne derivative. The reaction m xture was

NMEvzﬁ@o?r HEM$ 6.54 mis) I+H1} BBBurated and filtered with
the aid of water, then washed with a I N aqueous
hydrochl ori c aci d sol ution fol | owed by water. The
solid was air dried to axhapt sgproduct as a col orl ess
solid (66 ng, 95% . 'H NWR (CDCl13) 2. 34 (d J = 1 3, 3
H, 3.71- 3.77 (m 8 FD 7.32 7.43

(d, J =4.0 11H. \79-4 ,670
114.7, 118.7 (g 2%\9@131 7, 139.5,
157.9, 162.8. 1$F N NGSSZ oL VB mi n [|v++1]+
347. Exanple 48 N F/\ NFS FONO -124 W

2009/ 029632 PCT/ US2008/ 074353
1-[5-(4-Methyl -5-trifluoronethyl-isoxazol -

[5-(§iMfethifi Somtibmesraetdribongd } oy perivphenel-Ai - (éamdmmltrr e

0281] ,Prepared
P’P% o ’S}ﬂ)r’i“f’ 6’{06%}%)1@?‘3}’40’#& hyl -i soxazol - 3-yl ) -

t hi ne oxyl aci ¢_an
e e ) et o

thioplime @ cheboxylic aabid tand M-pipehidinkiy]-swotbdliagi di- h)hilrcmhiamie by the

added to . a THE solution of triet
et desai dreanals o1 o Bguating et Ui Such that sold
ac1d \flme%fsdadhgd b §?k~l{1}5dsolﬁtfdnt éﬂ&tﬁ?lhﬁ‘ﬁ‘ﬁje ddd ﬂ1gér§gxev(‘feﬁ0anve An
ald of water en washe qgueous
addlltlxbdzﬂdcdfdwsral@tsaﬁﬁ tdleﬂlylantme waf abddoViEiet royctivatngixturd vas evaporated
solid was air df[led %
to an 011 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
MgSOs,, 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

N o
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chr omat ogr aphed on a short columm of silica gel with
Et OAc as eluant to afford product as a colorless
wE000629921 nmg, 61 % . 1 H NVR (CDC1l3) 1.91-2. OBCT/I$2048/074353
H, 2.37 (d, J =1.3, 3 H, 2.97-3.03 (m | H),
3.71-3.79 (m 2 H), 3.90-3.98 (m 2 H), 7.34 (d, J =
4.0, 1 H, 7.47 (d, J =4.0, 1 H. 13CNWR 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 (q, J = 40), 157.8, 162.9.
1
[3- (4 %Eet}zwy@z};eg%{ﬁ l<| )l{F’ﬁ_z‘}&@sz }BKr] gb% r[z%);l j-f?zfﬁtzpomgﬁﬁqpc;xﬁzol 3
yl)-thiopber-2ylembyphnénd hydrboldondet hyl - i soxazol -

g{g@tsg:,nogga%g%g@gawfggpedp' S L0 PRI ot -
thlo??‘ll op %dﬁlé(& %Efoxyci : C ac?ﬁx r#é:ﬁﬂﬁla??l pée%&)ﬂe tri-hydrochloride

by tke mle;hed |dd$dm®edi rrbExamplele Mythb & 8 ree¢rbiad tiesrderd dfeddition such that
rever3|ng the order of addition

8011% ?fdﬁ cblﬁafie %F ?%fieééP & TEHT splptien Qldgethylapdee angl piperdpne derivative.
An SRLHORACS Al 1N BB BB Hh Fixur was

evaporatedit@be dilanttufatdd ardefiiteved hvlﬂhfheaaldi offwava] then wikten saturated
washed with a1 N aqueous hydraochloric acid solution

aqugoyp INaRK O psplutiane r Therresidagl| qibwiag thegdissghvied dn ﬁ&OAaﬂ §tlg, dried

over %%g: iy gflérfﬂg cﬁg{/zg)% ed (IPA El)o(ill 2 Q'EgQiu(% 'was ;'h%vﬁ\ssolved in

dletﬂ-yl &thet (OthL() And trekied \>\2ﬂﬁ@54 Ndsoldtich df }i?y,dr(i’gefﬂ)chl&ld@%q ( [ar-dioxane
2 H, 4.10 -125 WD 2009/ 029632 PCT/ US2008/ 074353
to p(qgrpltgte mogpct ag aglqriess polidy  Thre gotid was filtegpd wathsthe @il ofjdiethyl

ethete}c}\/%r g(;)d af?org K;g_c% :f_ %%(gor(l)%s( gol}_a g47é§g,|:s3%'? INéﬁdszé%)mm

[M+EH‘Q4§; O [ 5- (4 I\/Et hyI -trifluoronethyl-isoxazol -
) -t hi ophen-2 yl]- (3 nor pholin-4 yl -

Example 52
F / A\ Q\’
F 7T s
- N O /N ~

(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 NaHCOj3 solution (2 x 3 mL) and brine (3 mL). The
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pi peridin-1 yl)-nmethanone, hydrochl oride 102831
Prepared from
W®2{050X068% | uor onet hyl - 4- met hyl - i soxazol - 3-yl ) -PCT/US2008/074353
t hi ophene- 2- carboxylic acid and
4- pi peridi n-3-yl - nor phol i ne, di-hydrochloride by the
nmet hod described in Exanple 2 Method B reversing the
order of addition such that solid acid chloride was
added to a THE solution of triethylam ne and pi perdine
orgdRY l'a%/ét\i/a\éq}_lerﬁlﬁiedadi@f M&‘S@%l fier8@ Un¥ @k 8 fte@fo the Methanesulfonic
triethyl am ne was used. The reaction m xture was
acide viaffo(4atethyl-5 arifinoroiethyi-tsok ezcd3eyl)-tmephiehé-£ enagbnyi | tphperidin-3-

the aid of water, then w a_ saturated agueous, . ,
VImi IS BGRRURLS e PUat0ARE ol ohad SHEHORPL Jaf pgmediat
sulfbrﬁtézg@qﬁlg(, 3. 192k mHoleth QSnitrMOPOMLY Wat $fe8d i a 2 N THF

evaporated to an oil”. The crude oil ‘was then dissolved
solutibn @if eirhgthylagiitec(266 11710)5384 dnitnb B aind chewtet! fat 45 2CNn a sealed tube

solution of hydrogen chloride in 1,4, -dioxane to .
for D weekspi The eagiondtirst thers evepetttest andsthe sespitmg orhigiturgted gvith water

RS IR RSP S Y A AN o,

product” as

The@pde. oil Holbctdw &5theh dissolvédrin diethdBotheiRamip) endredted with a 4 N
©O' N FS F ON-126 W 2009/ 029632 .
solupgrt ofibydogem algsde itf 3.4¢-dioxpadio prgsipiats prefdust as a colorless solid.

el BB RSrBE R ke eid o distybethey pd s disd o gfTord product as 2
colotleds $IMdqRO &, 32¥4)] - HRNMRN@EC]; NY.d2-actyl @i 10), 10284.58 (m, 1 H),

Prepared from

1.6751.7% (mr 2 H)ubBorrét0ry, 14)rB08yA- 13 GoxalibIZ 2 () § = 1.3, 3 H), 2.70 (br
S, I‘f%@ﬁjﬁf %ﬁbﬁgg?%%ﬁﬂb oR, %%@2?-&%#1%@{ ~3.5,1H),7.38 (d, 1 =35, 1

H). tPe-Xavie pohbopi ge7 dwo tder resthadadeses glgds Ern7examsle 129.1,
2 Method B reversing the order of addition such that N
131801 #@8.a05d @hl or400el Skels léa-ﬁeg K MR Feik1 s &IGiMISoh5bmin, [M+1]
402triethylarn'ne and piperdi ne derivative. An additiona
3 equivalents of triethylam ne was used. The reaction
m xture was evaporated to an oil, triturated and
filtered wwth the aid of water, then wth a saturated
aqueous NaHCOB sol uti on.Exshwla &%i dual oil was then
di ssolved in EtQAc (2 nL), dried _over MySO4,

filtered, and evaporated to an qgil .\ The crude oil was
then di ssolved irF digthyl/ et heny ) and treated
with a 4 N sol uth T /hy ge chIorNde in
1, 4, - di oxane F ON 0] [ :]

0

[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-
isoxazol-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 oil (51 mg, 8§6%).
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to precipitate product as a colorless solid. The solid
was filtered with the aid of diethyl ether and air
waledoed2982 af f ord product as a col orless sol i d ¥&7Usyp8/074353
53%. LC/MS 4.62 min, [Ml]+ 443. Exanple 52 F F
/'S F -N O (3-D nethyl am nonet hyl pi peridin-1
yl)-[5-(4-nmethyl-5-trifluoronethyl-isoxazol -3 yl)-
t hi ophen-2 yl]-net hanone, hydrochl oride [02851 A
sol ution of
! ﬁﬁtvg@ Y dj pal I [ l(7D
H I(Irl i uo?ré?reqr?%;ll i9| {s}ggg?()) t 24 q 5Ee-t h|105% Le]lng%i ?M (r-nrr%tH a%o]r% 216
(m, @ H)Eszyzﬂ () ékﬁ 5 HjO2.542.42. (45@ H}m?(ﬂ@ (basg1 )] 2OAYban el l.4, 1

H), §652 (. Bh ks B sl Bivnatar 1 50,1 S Tae 18! 0377935,

I lx 1a iF r 1 hr. The
leegfgﬁ]\gYﬁor%th 3?%%%?@?%3%"%’% cﬁfé‘g with CH2C12 (4 nl)

and water (4 nL), and the organic portion further
washed with a 1 N aqueous hy rochloric acid solution
(2 x 3 nm) followed by ted aqueous NaHCO3
solution (2 x 3 nL) and brine (3 The -127 WO

2009/ 029632 PCT/USZOO /074 3 rga ic | ayer was then
dried over NgSCﬂ fil \and ated to the
Met hanesul f oni ¢ F&ci

1-[5-(4- et hyl - SErlﬁ)ﬁbronetH@I-|s£?§3 -3-yl)-thioph
ene- 2-car bonyl ] - pi peridin-3- ylneth ster
internediate as an oil (180 ng, 88%. ,A sol ution of
the internediate sulfonate (60 ng, 0.1326 mmol) in
acetonitrile (2 nL) was treated with a 2 N THE
solution of dinethylamne (265 L, 0.5304 mml) and

[3-(neddtiyd-roperdhinC-jlinethy b gapeetilin-une) -/ I-0t-m2thyk 8kafludromethyl-
reacti on was then evaporated and the resulting oi

lSQWWQH?@%ﬁﬂ@H”WWP%Wﬂ%ﬁ%ﬂa”OUS x 2 nL) then dissolved in

?g%ﬂ ted epa[r%g Iﬁ%?nug}ée P@J%I ch d 1 5%?% i ISS%]O uorocrinethyl-

isoxlaibldil ﬁ!)-hybp}ﬁilber-caﬂﬂ)nmq)plpﬂﬂhﬁ—[%%&ﬁleﬂhyv\(ﬂ()hng @126 mmol) and N-
sol ution of hydrogen chloride in 1,4, -di oxane to
MetbylémemZtr@t(éS prledh 10 menad) byithe methpdsdasribed hEBxanople $2. The
iltered with. the f, di et;h et he d.,air
reacﬁaﬁ‘ 88"‘%‘66 WA AP S 3 ga#o%ﬁ?gays aé’f’d%*/ﬁl%tg‘i a%[h GiTEese° i) (44 me,
0529 9 4
73@ /GH NMR%&QDQSM Fo &3 1’LHE} 1@m1 38 f& 1 1:1) 4:66-156) () 3 H),

2.102. asm, 1@Honz 3@2@2 a8, 2 @d76 Brs, m, 392 @rt 3 =719.4,0r H), 4.18

o 128 s G 247 31 e Y85 81,7380 3o B o

63.1. LC/MS 4.64 min, [M+1]" 457.

Example 55
MO g
F 77 S N"
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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H. 13C NW\R 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
W@ 2009929%63240) , 158.0, 162.8. 19F NWR -63. 1. LC/ MI/USDHB8/074353
mn, [M1 ]+ 402. Exanple 53 F /S NF/~ (N FO

-NOO [5-(4-Methyl-5-trifluoronethyl-isoxazol-3
yl)-thi ophen-2 yl]-(3-norpholin-4 ylnethyl-

pi peridin-1 yl)-nmethanone [0286] Prepared from
N%thanesulfonic acid 1-[5-(4- nethyl 5-trifluoronethyl -

ﬁ@@@ - SAyI ) i@Q ,Phelqsq* 2- mDr pLoI | h&%{lhg)ﬂ) Fséﬁ{s,g;g{hyl 5

tnﬂﬁﬁl‘@hl)et}@ylsbh@zomtﬂpdndiﬁﬁﬁ-mﬁpdlet}fan@(@ﬂipﬂ@cﬁlznda' (Example 26, 79
reaction mxture was heated at 65 C for 10 days and

mg,j 930 ammeplhgnt REFf fenbhswasoitieated 1with | diggthyylamingg@typochloride

hydfpehiafi gzgzgf’ @4%5%9@%%%9@@ mﬁ%”%&??‘iég) P4pmpgh- The
resuﬁl mu&url?zvga”s dfired(f 18 Hi) eva%o?z@edztég&l 6m arﬁi ('(ﬁ)ssolved 131 water (3

2 H, 2.76 1H,
mL)1 j[ hg soltion)was3thgy basifiedt w-rgh a 4atm81te(dbaq1@pusj KH}’O;. 40]320(1 kand the

precmlta%efg%mm t9 lée(ayg(i Wﬁ%‘ﬁ#@”‘ﬂ‘ 6‘?}_%'1 An nd [amt%lfid +to4gff£ord product as a

coloEéa N8 89 mg 74347%? Nq'T\JIﬁRQ&I%LQN 62J‘r| 72! (m,[23{,4- 71 BY (m, 1 H),
pi perazin-1 hyl) piperidin-1

1.94¢2.D4 [15; { ﬂ)@ﬂﬁf/ﬂ 63, Ri3RI(dok oried, ByH), iZSIQ)(a,ZZ)H) 3.24-3.40 (m, 2 H),

5 9L OR LR TDT bt CnabiId L3Rt [ et AT L F ot or b =40, 1

H), '7%‘?’66‘12@1 VB@NI\WR"P@ &, %0913&9%”2:’6 JOSIFJ(%F' LI 1">r4yé 'ﬁ% 8 (g,
o

)’and’ plpera2|ne (58
J= 17.71)01.’5833), mrﬂ )13!1)36 1422 mEShioth, desm); b@wu 163X dfipl7e 'BRNMR -

The
63.1. 1C/MS 4.59 min, [M+1]" 445,

Example 56
F / I\O H
FyY—¢ N o

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 chlonide (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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reaction m xture was heated at 65 C for 10 days and
isolated as the free-base oil (44 ngy, 73%. 'H NWR
W@E S0O03p321. 14-1.30 (m | H), 1.42-1.58 (m | HCT/US2008/074353
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 (br s, I H), 4.28 (br s, 1 H), 7.31 (br d, J
=35 1H, 7.38(d, J =4.0, 1 H. 19F NW - 63.1.
LCMS 4.64 min, [M1l ]+ 457. Exanple 56 F Nom'., H F

i B 5t} b eyt o it i el il 01
mméb,| maxazed far Ydays! The phaetien &naaxrebmyhérpd:\m@bmcbdrma treated with

yl }-acetam de -129 WD 2009/.029632 PCT/ US2008/ 074353
wate[r(jgggﬂ)vml‘e ap|qik wa}phowas then triturated with water (3 x 2 mL), dissolved in

EtO%g%% ImﬁdgA('iﬂ';"le \5er (5!; Fﬂt%reé z}nld[e%f'a]?]o at@ﬁagé{ﬁor%l ;]rodu Asan 011 (34

oxazo

mg, 8 7‘VJ)deQ0MRO(@ID|@I3I E>6@1TD76e(r1263 H791 8ma98QnQQ }nr)r:zl2)9 @dny = 1 3,3
THE (3 nL) was treated with dinethyl am noacet
H), 25 griten, 4R HRSHboH Hag o) 0, Y0 O ot Bac By, 2

H), 3G AL ik P, P7 ol PlGTRT 42 B, 4 SR /ol s .8

mingM+di agpl ved in water (3 nl). The sol ution was then
basified with a saturated aqueous K2CO3 sol ution and
the precipitated product filtered, washed with water,
and air dried to afford rodyq§7as a colorless solid
(69 ng, 78% . 1H NWR ( 2-1.72 (m 2 H),
1.78-1.84 (m 1 H), 1.94- 2. gf:ﬁ I FD, 2.25 (s, 6
(s
(

H, 2. 32 (d, = 1 , 3.24-3.40
(m 2 H, 3 -4 @f\n/ J=13.2, 1
H, 7.23 (brF =I7.5% 1 FD, 7. ‘B/ﬂ = 4. o 1

H. 7.47 (br § 10, 13c 1®R 7! 3. 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 (q, J = 40), 157.9,

2- (43{’2%‘/1}1&%«2}%?171 2= %B—E’-%B[ 5 Eﬁ rrk’éh%g/—IW&éfé%t QSoxLz%HZ 5 J/lj_

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 MgSOy, filtered, and evaporated
to afford product as an foam (34 mg, 85%). 'H NMR (CDCl;) 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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N-{(S)-1-[5-(4-Methyl-5-trifluoronethyl-isoxazol-3
yl ) -t hi ophene- 2- car bonyl ] pi peridin- 3

W@ 2Gooa29s82 phol i n-4 yl -acetam de [ 0289] A sol ut PGHUSK008/074353
((S)-3-Am no-piperidin-1-yl)-[5-(4-nethyl -
trifluoronethyl-isoxazol-3-yl)-thiophen-2-yl]-nethanon
e, hydrochloride (Exanple 26, 79 ng, 0.20 nmol) and
triethylamne (69 L, 0.42 nmol) in THE (3 nL) was
treated with chloroacetyl chloride (18 L, 0.22 mmol),
stirred for 1 hr and evm teesigto a SO|Id The solid
was triturated andflltere the a|d of wat er,

then air dried to prOV|de the 2

{(S)-1-[5-(4-met higl -5-¢riffuqro yI-|soxazoI 3-yl)-t
hi ophene- 2- car boR “'pirpe g¢dimf 3-yl } -acet am de
internmedi ate as aFcol©rNess solgd (75 ng, 86% . LC/ MS
6.13 mn, [M1]+ 436. The chloroacetyl internediate

(35 ng, 0.08 mmmol ) was dissolved in -130 WO

3 f%y%?f?x/agﬁ%?ﬁ 2&5(@65 2’2 ﬂ?ezggxé*ﬁwe @afg%}?}f%%wé 81@}1@1 2-yl]-

methaydnk, 0.16 mml), and stirred for 3 days. The
reaction m xture was then evaporated and treated with
watj@291{ o mepardda an fainh  wWhise(3- Tmﬂudrhmethm-ﬂimﬂtl@tleebmmlm-yl)
water (3 x 2 di ssolved in _Et OAc dried

thiophege- ZN@“SMY“H P%r & %hxﬂr@wﬁ%tﬁh{l%dmdso%qr&ed O Higudpethod

desd ”;I“i‘n %&%E&%é Sr%rhoﬁ%o@l_&l’ld ?542\%{@( g@gmgi)lilﬂs/g? ?%Msﬁf-fzg)mz.ss (s,

3H)23.4%-2.98(nf,MH 44 Hp — £398n( 3H), 2.39) 433 %2, ( H), 456544[—’!)8 (m 1H),
3,63-3,.67 Iglm 4 kg 3.72-3.92 gm 2 kg 3.98-4.
5.88(dpy = 7-93PH}pr-6% (d, 4 .0, 4Ha1 773 (d2V |)4.0,11dP. Nl\)ﬁNW 4 58.9,
L 4 | N
60.6 %%Eéf‘%égl,\.]“l'}% {1%'*5,\;942 ?71 gir‘(gﬁz‘}’lns%lsﬂﬁo Pidh N 53 (q,J—
40) M5y 9N (. &) VEA PEIEIR(AQ Betlln}/MSSS n:z idih,yd-aesdnyl - i soxazol -
yl)- thiophene-2-carbonyl]piperidin-3 yl}-acetan de
[ 02901 2-Chl oro- N

{(S)-1-[5-(4-nmethyl -5-trd f rﬁ'rethyl-lsoxazol 3-yl)-
t hi ophene- 2- car bonyl ] - pE llnp -3-yl }-acetam de (35

ng, 0.08 nmol, as prepared in Exanple 56) was
di ssol ved in aceEoni tii | /( m_();\@\ai ni ng anhydr ous
K2COB, treated F 7T s N~

F

O-N O

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;0D) 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, J = 4.0, 1H), 7.90 (d, J = 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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wi th N-nethyl pi perazine (18 L, 0.16 nmmol ), and stirred
for 3 days. The reaction mxture was then evaporated
wW@enewax ed with water to provi de a honbgeneoRGI/US2008/074353

solution which was extracted with EtOAc (2 x 4 nl),
dried over MgSHA, filtered, and evaporated to afford
product as an foam (34 ng, 85% . 'H NVR (CDC13)

1.60-1.76 (m 3 H), 1.88- 1.98 (m | H), 2.22 (s, 3

H, 2.29 (d, J =1.3, 3 H, 2.32-2.52 (m 8 H, 2.92

s, 2 , 3.52 br s, 8 (br s, 2 ,
g7z4ﬂﬁ(m 3£L IB%@%&%%rfn,glﬂ.%gFNMR

-63.1. LC/MS 4.59 nin, | ]+ 500. -131 WO
2009/ 029632 PCT/ US2008+Q7485 € 58 F/ / \ NE
FS11 FONOF r dxy-azetl di n- 1

yI)-[5-(4-nethyI-gitrOfNuoronet%yl-isoxazol-3
yl ) -thiophen-2 yl]- methanone [0291] Prepared from
5-(5-Trifl uoronethyl -4-nethyl -i soxazol - 3-yl) -

T e T I L S
ynylgalidy | ess solid (78 ng, 73%. 'H NVR (DVSO d6) 2. 38

, 3H), 3.77 - 3.90 1 4.19 - 4 38 2H),
21.5’59293521. eBrepared 1 H)f,rongmes 5:('306,Tr?@uc(fﬁﬁn€tily}:§-,me(tg{18g)l_x%é(’)ld-yl)-

. J, = 5 . .62 o = 4. ) | .=
tiofhcge ;g oG igpftopshesiafing by B mothpd delcHped i Example 2
MetllodB2)PalelyBot solid (122mg/d)%). IBNNR (18AS6,4,131410d, J = 1.3, 3H),

140.2, 153.2 (%, J = 40), 157.9, 160.8. '9F NWMR
3.25 62] 3.2.6,dWB48348dnd /7, 5-[-M4 W), 339, (dekanpPel B 7H7 (d, § = 4.0,

/ O . +
1904 8 AR 10T FTYR SR OMB S QT gimd M1 315

yl ) -t hi ophene- 2-carboxylic acid 1-nethyl -

pi peridin-4-yl ester [0292] Prepared from

5- (5-Tri fluoromet hyl - 4- dxemple ¢lsoxazol - 3-yl ) -

t hi ophene- 2- carboxylic acid and

1- met hyl - pi peri di g- 4- o] by/TRe m8thod described in

F— o s

F  O-N o}

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 (CDCl3) 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). ""F NMR -
63.13. LC/MS 6.36 min, [M+1]" 329.

Example 62

F A
Fo— T s O\
O-N o] _N
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Exanple 41. Colorless solid (51 nmg, 75% . 'H NMR
(CD3CD) 1.85 - 1.98 (m 2H), 2.03 - 2.15 (m 2H
wQe2®80t%32 3H), 2.43 (br g, J = 1.3, 3H) 2. 40 PCRUSH08/074353
(m 2H), 2.73 - 2.86 (m 2H), 5.02 - 5.14 (m 1kb
7.69 (d, J =4.0, 1H), 7.90 (d, J = 4 O I H). 3C
NVR 7.9, 31.4, 46.2, 53.5 (br), 71.9 (br), 116.8
(br), 120.3 (g, J = 270), 130.7, 135.1, 136.0, 137.5,
159. 4, 162.3. 19F NMR -64.8. LOMS 4.75 min, [M1]+
375. -132 WD 2009/ 029632 PCT/ US2008/ 074353 Exanpl e 60
"\\'H FF/ /S F ONO
& A&t@ﬂamhrythy&pwtiﬂdnubywé{(weth)édnazzlabn@ethyl—isoxazol- yl)-

ne- 2- c acid prop-2- ynylam de
h’Of)egf%r ohafares biegwionde ° ¢ PTOPE YT
t hl op-gll fl mggf?gt hyl s met éS‘TW@ﬁEth?T Xlrﬂe'thyl 1soxaﬁ01 -3-yl)-

hene- 2 oxyl1c acid and propragyl am ne by t
thiopienedcalesotic ked ami EBtenphueodcatvbhyleniis)piPaldeey@ADWM 72603-

05-33,? |§IHC]{§ 1ghznog)gg12@§ Z\\?/gbujr'l E&g%s&?@ghggr)lqéocﬁ égs(cgbediirgliyyample 2
2
ey 28 oA ph Mt Pl oy e

w1t}ﬁEWAm'tﬂ affdbﬁ-brd)ducghgn a Elarigssesofid (SﬁFmg,SM%I) ECMMS| 026 min,
yl-5-trifluoronethyl-isoxazol -

[M+;}|]) 4%% 3 bﬁ Ees-rroteeted dptgmedidie vgs Hx‘?ﬁ%‘;}'?d m by-dioxane (1 mL) and

trea%ﬁxgth?_gn&*l? a(%lrgtg(?re Eﬁ(ﬁﬁgf{rrle c?%&f@:% le {dioxage ﬁ gn_L) and stirred for 4

hr, dﬂ'& Q@ﬁkﬁﬂtﬁn@ﬂ(ﬁ&%@@i@)’dﬂ]ﬁuﬁé iw(is atipobitedrrt efppkommately Y4 volume and
propragyl ami ne by the method described_ in

diluppdiigdrety! athardt) edg. de resultinggohds ngg%ltered.pq@m cllrledzto afford

procfugfacsi@oﬁgéz §<_§1%!3(4z} §e Yo, ftgﬁ)olv&lﬁ%cg?l% 258 gxﬁa,l[’q? 5% 388.

"9F NWR - 63.13. LCOMS 6.36 mn, [M1 ]+ 329. Exanple
62
Example 63

5 bt

((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 2 volume and
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FFN /~FONOH -133 WO 2009/ 029632
PCT/ US2008/ 074353 ( 3- Met hyl am nonet hyl pi peridin-1
W@ 2y09pBesA- met hyl -5-trifl uoronet hyl -i soxazol - 3PgI/Ps2008/074353
t hi ophen-2 yl]-net hanone, hydrochl oride [02951
Prepared from
5-(5-Trifluoronethyl -4-net hyl -i soxazol -3-yl) -
t hi ophene- 2-carboxylic acid and
3- (tert-butoxycarbonyl am no) pi perdi ne (CAS [172603-
dllu% “with et%l\étﬂ_&gxm QJL‘? g frﬁé resHORErsB1 M Werd I Nerdarldngr ARG A fford
described in met hod B. The internediate
prodBotagy atleddse dolaﬂ(dﬁong,\m%, CHYoomet 0k OMSI 438 msin| [MalgéKs.
with EtOAc to afford product as a colorless solid (54
ng, 44% . LC/MS 7.26 min, [M1l]+ 488. The
Boc- protected internedi Eiifx%m sl ssol ved in
1, 4-dioxane (1 nl) and rea_d'vvitha4Nsqution of

hydrogen chloride in oxan 4 my) and stirred
for 4 hr, after Ryi ch \hem thon nixture was
evapor at ed to a mal eI W I'E vol umg and dil uted

with ethyl ether K100iN. The Pesulting solids were
filtered and air dried to afford product as a
colorless solid (47 rTg, 100% 44%overall). LC/ MsS 4.58

((S)—E—%nk{ody(r%dzré o pyr kl)?l 3 I/Etoior»etlh)l;?-iwﬂzol'—\%—”)-t}l:ioﬁzej;J—Z—
yl]-Medhubénd 4- met hyI 5-trifluoromethyl -i soxazol -3

yl')-thi ophen-2- yl]-nethanone, hydrochloride [02961
Pr dp227dd fP@mred from 5- (5 Trifluoromethyl-4-methyl-isoxazol-3-yl)-

thlopher(r%b%créak o>91 18 aarcb Q%f/{ fé)»(g)g - %cﬁlar%?nx gy?}oh%l%l eCAS [122536-76-9],
CHNRechiologdeq, &vsb@mmm PRA) Blyi tHé ARtHodARSsEabeA58 Gxafipl] 2 Method
CHN Technol ogi es, urn USA) by the nethod

B. dBlx pitgrertdiate Boafmtectzd Wﬂmwagchmn@tqm@@mm afliga gel with

B AR BRI Gt S RS Bl TR A BRRS RS kg€ R a1y

446MOThe3B88-protdet dMBinferddidiewad Msdolded 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 /2 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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446. The Boc-protected internedi ate was di ssolved in
'1,4-dioxane (1 mL) and treated with a 4 N solution of
whywpozpese chl oride in 1,4,-dioxane (4 nlL) and BET/D8208/074353

for 24 hr, after which tine the reaction m xture was
evaporated to approximately '/2 volune and -134 WO

2009/ 029632 PCT/ US2008/ 074353 diluted with ethyl

ether (10 nmL.). The resulting solids were filtered and

air dried to afford product as a colorless solid (45

108 AR o B ey Mo

thiophene=-BeAbdydic PR¢il Ohndli(8)-L+)-nipecotic acid, ethyl ester (TCI America,
I)-é g, nmet hyl - 5- trlfluoronethyl-lsoxazm

Pordar R o equthqﬁeé%aﬂmdem[ Byme B Hsthod b  Coarless solid
- (5 f Y1l ~ins

(41%;1,%, 019, Llhmw': e aC(}EI 7! SONFA%0-Po¥ dh 1H), 1.66-1.82 (m,

2H)( 5)02(2 )2 @n,(BOG 29I (AO) PYY.4 ojH)d Rs-1 S\an| 122536 (%6} 9]11.0, lH)
CHN Technol ogi es, Wburn MA, USA) by the nethod
3.2& s s il Hadt -0 ?<E>Ja?rﬁ,| R MK (oba m, H)IHé4| (bt &r HdH |7a&89(d J=

5 te a r-aphed | ca ge
10, 55 00 B SR B o S i POReS 4 280 1L g g

(145 ng, 65% . LC/ M5 6.54 min, [Ml]+ 446. The
Boc- protected i nternedi ate was dissolved in
1, 4-di oxane (1 nlL) and tBxempta6 with a 4 N sol ution of
hydrogen chloride in 1,4, -dioxane (4 nL) and stirred
for 24 hr, after_whic¢ch ti t hereaction m xture was
evaporated to approxi /@\ [ 2 Nol cand diluted
with ethyl ethe Bhe Wesultilhg solids were
filtered and air Fdri &MNo af f oPd ptdbuct as a
colorless solid (90 ng, 72% 47%overall). LC/ M5 4.29
mn, [M1l]+ 346. Exanple 65 F No.,,, Ff F O-N 0O
(S)-]1-[5-(4-Methyl -5-trifluoromethyl -isoxazol -

U) t hi ophene- 2- carbonyl]plperldlne 3- carboxyllc aci d
(R)—Zt ﬁyfff A@g?)gﬁ trifluoromethyl-isoxazol-3-yl)-thiophene-2-carbonyl]-piperidine-3-

carboxylic acid ethyl ester

[0299] Prepared from 5-(5-Trifluoromethyl-4-methyl-1soxazol-3-yl)-
thiophene-2-carboxylic acid and (R)-(-)-nipecotic acid, ethyl ester (TCI America,
Portland OR, USA) in the same manner as the R 1somer. 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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- 135 WD 2009/ 029632 PCT/ US2008/ 074353 [02981 Prepared
from5-(5-Trifluoronethyl -4-nethyl -i soxazol -3-yl)

W@ kiodpreese- 2- car boxylic acid and (S)-(+)-ni pecRt1/0S2008/074353
acid, ethyl ester (TClI Anmerica, Portland OR USA) by
the nethod described in Exanple 2 Method B. Col orl ess
solid (415 ng, 91 %9. "H NMR (CDC13) 1.19 (t, J =
7.0, 3H), 1.50-1. 60 (m 1H, 1.66-1.82 (m 2H),
202212(m 1 : 29(d J =1.4, 3H), 2.46-2.56

mg, 4%%; {ﬂ'ﬁ%lb 1cﬁ]t§)ﬁsrfletlia A (?Oo L*DWas ]irf%t@d (vgglaséz b§7‘ﬁ) aq]\_leous

fomﬁ)dehﬁRggol(lgon 5§ 8/4; ©.10 mifol) 701@)9166%y sodiurd - thacdtordyborohydride
63. 12. MS 6.74 m n, £ }]1+ 417. Exanpl e 66
(445 myg, Q 1Ovm@ol)E The giFu® Na:s) st,ir@:d or 24 h then quenched with saturated

aquipi SORiER AT D) Pt SERPE Fotor Gint e corgfvic paiog was

furt}?etr Kydsh&f WWeth aH02R8dorfl ?Bﬁfo%doff NPITCO; solution (10 mL) followed by a
5-(5-Trifluoronethyl-4-nethyl-i soxazol -3-yl) -

brine sobyiker(@o an)artbcrxylhﬂ«b oaci Wgnl, (iRpred, yndiepgweated in vacuo to

id, et h est er A
offoRFrolas henar e it el TEIREIC IO B BEEvas &0p 220 (. 1
H), 593 (Z%ﬂi 2 b@@@lﬁ i’%zfﬁ gb (1{1'\/1*14)] 33534700 X adm) e &7«1':1/ 4.0,

-3- met hyl am hopyrrolidin-1
lH)yY )17 [6-d AHpLEMS 525 lrmflJ [Mfkjrrﬁ?hyl -i soxazol -3 yl)-
t hi.ophen-2 yl]-nethanone [ 03001 A sol ution of
((S)-3-am no-pyrrolidin-1-yl)-[5-(4-methyl -
trifluoromethyl-i soxazoIEX§ loeg hi ophen- 2- yI ] met hanon

e, hydrochl ori de (Exarrp -136 WO 2009/ 029632
PCT/ US2008/ 074353 nm, O 2 mml n dj chl or omet hane
(10 nmL) was treat d W Y%

/

((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-Trifluoromethyl-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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f or mal dehyde solution (58 L, 2.10 nmol) foll owed by
sodlun1tr|acetoxyborohydr|de (445 ng, 2.10 mmol). The
worRoopew3nas stirred for 24 h then quenched w RET/US2008/074353

saturated aqueous solution of NaHCO3 (10 nL) and
stirred for 30 mn. The organic portion was further
washed with an additional portion of NaHCO3 sol ution
(10 m.) followed by a brine solution (10 nL), then
dried over MpSH4, filtered, and evaporated in vacuo to
C [
and i‘ﬁgg_‘bg{eggﬂfg%ﬁ i agaggﬁ?é@ﬂs g, § St St %Qg@gés’ 623%09 used
in E&aﬂa@le(% f@tHhe aﬁhlﬁﬂ i2oB&. Gumnily kblid 6703121g47%) ( MC/¥AS) 5.85 min,
J =4.0, 1H, 7.47 (br d, 1 H. LC M 4.25
[M+rh]n37%|v++1 ]+ 374. Exanple 68 FSNN F ONo
((R)-3-Di net hyl am nopyrrolidin-1
yl)-[5-(4-methyl -5-trifluoronethyl-isoxazol -3 yl)-
t hi ophen-2 yl ] - net hanon&Exathpll]0 Prepared from
((R-3-amno-pyrrolidin-I-yl)-[5-(4-nmethyl-
trifluoronethyl-isoxazpl-3-yl)-throphen-2-yl]-nethanon
e, hydrochl oride FExanhle #3.\\ 40y 0.105) in the
same manner as t samerg"LG(M5"4. 27 min, [M1 ]+
374. Exanple 69 FFOSNNO FO®N Q4@ 0
((S)-3-Hydroxynet hyl piperidin-1
yl)-[5-(4-methyl -5-trifluoronethyl-isoxazol-3 yl)-
t hi ophen-2 yl]-net hanone [0302] Prepared from
( (R)53 {pdibicy mbripmpetdiy] 1-/)-fe{hylethy b Sxadadrodreliy}-isoxazol-3-yl)-
hene- 2 carbonyl chloride (74 ng, 0.25 nmmol, as
’hm @bZW dm?’a@&ﬁnple 2 thhod B) -137 WD 2009/029632

008 ( S) slegP ¥ I 2Lul\
%?#?ﬁl or [RETHS iy’ s LRI AR R IR o)
thlo -&arﬁ@m)ﬂ thohhe (’E@Ehnlg[ ans InS00E ks pfepareyd is GxiashplerD Muathod B)
q 85 min, éNMI ]+ 375. Exanpl e
and (S)» —plpendm -3- yl -methanol, hydrochlotide (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

((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
ul) 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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FF/~-N g FONOHDO o
((R) - 3- Hydr oxynet hyl pi peridin-1

W@ 0962 - net hyl -5-trifl uoromet hyl -i soxazol - 3PgI/Ps$2008/074353
t hi ophen-2Z yl]-net hanone 103031 Prepared from
5-(5-Trifl uoronet hyl -4-net hyl -i soxazol - 3-yl) -
t hi ophene- 2-carbonyl chloride (74 ng, 0.25 mml, as
prepared in Exanple 2 Method B) and
(S)-1-piperidin-3-yl-nethanol, hydrochloride (76 ny,

0. Al tE n t S i .
evaleF TR} By PR PRI ARl BB TR AR i
EtOR 52 xEX Il vehidl whas thén Whedwith &SI N NEOB S¥IWioN (2 x 3 mL), dried

((R) - 3-Di net hyl am nonet hyl pi peridin-1 )
oveyMeS0s, filteredb tahg levaporated fmusicoerie #jardipsesiugt e a gplorless solid. The

.yl ) -thiophen-2 - et hano 103041 | Wt
SOll%iv\)‘?étdﬂifpgfé)lg f_%/tHFI;\é:'r/'i?e Iaxﬁqsﬂse/ll) post )}F -(err‘l%%é ?ﬂter%ﬁ tﬁrfough a PTFE
syrifkyIEr 05l hindeapStaRAM: dbdMo BRBAPHBARS as 4 08lofEss 8118 (31 mg,

mol ) 1 n THF/ ﬁ%m—/500 L) was treated with
31%)r LetM§ I5ddima, (M51] 402. 0 nmol ) fol | owed by

5-(5-Trifl uoronethyl -

4- et hyl -i soxazol - 3-yl ) -t hi ophene- 2-car bonyl chloride

(74 ng, 0.25 mmol, as pregpapRdyi n Exanple 2 Met hod

B). The reaction m xture was vigorously stirred or 16h

then -138 WD 2009/ 029632 PCT/ US / 074353
evapor ated and dif uted w f/h\ tey (% m). The crude
reaction mxture 7exIT agy et tOAc (2 x 3 nl)

whi ch was then washep-Mth a 1oN NaGiksol ution (2 x 3

m.), dried over MgSH, filtered, and evaporated in
vacuo to afford product as a colorless solid. The
solid was dissolved in a EtOAc/ hexanes (1:1) mxture

((S){3LDVhthylbinirioetedt!-piveaidih] -pl) FYHEmeshyliSngiglubirdmehy/-ismxdzol-3-
- again evaporated in vacuo to afford product as a
YD-ksphen-évd-esihegons1 ny, 31 % . LC/MB 5.13 nin, [ Ml

1+ [69(?3] 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
DN SN
F O-N o) i Ny

(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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Exanple 72 / \ N FF g F ONOI~N-
((S)-3-Di net hyl am nonet hyl pi peridin-1
W@ R009pB6s2A- net hyl -5-tri fl uoronet hyl -i soxazol - 3PCT/US2008/074353
yl ) -thiophen-2 yl]-nethanone [ 03051 Prepared from
di met hyl - (R) - 1- pi peri di n- 3-yl net hyl - am ne,
di hydrochl ori de (Preparative Exanple 28, 108 ng, 0.5
nmol ) and 5-(5-Trifl uoronet hyl -
4- nethyl-isoxazol-3-y|)-thiophene 2-carbonyl chloride

oy B e (LR 100152 I Bl
Afte‘f’ @ik Omledfle re@Briordth¥ture bvials Wa;fbr&gd ﬁmdltnh[uMbﬂ ahd ft@2d with the aid

Exanple 73 F/ N~~ O F S~ F ON O H,N
of wagy- The gilterdvaslidy wes: air fried;tsr affrsd mmdupgwaaﬁﬁpﬂw solid (67 mg,

o bRy SR0BImACE OB of o e carboxylie actd

(S)-1-[5-(4-Methyl -5-trifluoronethyl-isoxazol -3-yl)-

t hi ophene- 2- car bonyl ] - pEPerldlne 3-carboxylic acid
ethyl ester (Exanpl e 65FEx8@plgy/4 0.20 -139 WO

2009/ 029632 PCT/ US2008/ 074353 ) in 7N nethanolic
ammonia (5 nL) was heated 60 Im a sealed vial for
48 hr. After tmﬁ%;%j;§j£§§&@?mu' OXture was
evapor ated and th7tufatled Snd Yiltered with the aid

of water. The filRker&i"solids Qere giNdried to afford
product as a colorless solid (67 ngy, 86%. LC/ M5 5.52
m n, [N%1]+ 388. Example 74 F F S\ No FONO

H. N H 1-[5-(4-Methyl -5-trifl uoromet hyl -i soxazol -3
(R)-yi[¥~ (ﬂW@@He%@y‘me@@x{ymxgweﬂ%weulgne-Z -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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carboxylic acid am de [03071 Prepared from _
(R -1-[5-(4-Methyl -5-trifluoronethyl-isoxazol-3-yl)-
W@ kiodprsese- 2- car bonyl | - pi peri di ne- 3- car boxyl i cP@RUSR008/074353
ethyl ester (Exanple 66, 88 ng, 0.20 nmol) in the
same manner as the S isoner (Exanple 72). Colorless
solid (68 ng, 88%. LC/MS 5.52 min, [MI ]+ 388.
Exanple 75 F\ NC-. H F~S N F ONoO
(3- Met hyI am nopi peridin-1

allo%rlf:% _t(g %t'i gﬁﬁrgg_ﬁ e]vclipor t cg gc% gﬁgyggﬁ%%@%ﬁ 1tlt|§((i) r\]Nlthf EtOAc (10

mL)>-TIer r-EEdlflth @(flﬁﬂmt B tién mhaﬂ with QXBN @jucduy IH)CItsbhml@hQ[@mL)
- 2-carbonyl chloride (74 0.25 mmol, as prepared

thenj anS&Rratﬁél aélugoweqohmnsyf AHGOE((omLiyllowes ky @ Ariae solation (10
mL)ne %r?%lgbp 1(%1 '% tehd pver MgSOs fi ltered %}1(1 evaporated in vacuo

to aﬁbf’dfdrﬁkﬂzr AN- Phe/dimphd Mﬁroﬁﬁfo%faph@d/ g eitich géll vdl@n B3 &c/A8kane (75%)
mmol , Preparative Exanple 30) and

to afﬁnrdstbp Fopygtaotegted mtermnedine bs a golgdesnml §103 Thes 698AcLLAUS 7.63

et S R b oM T

morgl%lmﬁ@ Q1 §1 At 6 b 4 b Q@Gltl(lé Qn p%e)pltaﬂ_éﬂec&@ﬁéék KbIE. The

olution was then washed wth a | N agqueous
reactioh uthiktume (Wb cohled to tOhdD aad é‘ﬂttemdaﬂhadlghcpuglasswwll plug do remove

Sollﬁjhﬁ%pg%?%fgm Yf’cﬁfﬁ&?‘{ #or e adhchphich St %%%eﬁaphed ona
smaﬁI lsfh%%_hge nﬁlVQﬂErf ot efh d r}héfﬂcl@deOHf/I@tO?{J Qh 6’%? Hgﬁeﬁmng 2%

was C onmat ogra on sillica ge
trletEylé)ﬁMd‘nBXafﬂﬁd Y&t ad @ cappen rcdloirdstboxﬂzl(rﬁbmgc 89%C 66]&% overall)

NM er nedi at e asacolorless oi | fﬁig n‘g 699 . _
R P . S04 (e 2ED6] -S4 et M4 2. i WO 257 (@, 1 =

S I% )1 1y 1 p
1.8 ?'5180?%}/ r’]g stir re%l§? ?P 4}ﬁ ?223@? :Mngh? %r%?em f)|3tr22t3e<3jo (m,
1H)p®ﬂ0(&r¢$ﬂ) sicd4 @s d, IFhel 0[ EH);tSLOjr(bms XtH)r 2.3%&d, JcooDetHY, 6.46 (d,
nd,filtered throu s woQl_plug to renove

1= 28 1HR % NOIR cibbr Lo BaS AR EME B 7R or o 6 ute

product whi ch was chromat ographed on a small silica
gel colum with EtOAc then MeOH Et OAc (10% cont ai ni ng
2% triethylam ne to af fBxamphy Tduct as a copper
colored oil (59 ny, 89% 61%ovelhal|). "H

F 7\

F  O-N 0

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 (CDCls) 1.18-1.36 (m, 1H), 1.36-1.50 (m, 1H), 1.60-1.82 (m, 4H),
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NVR (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,
wW@204p/029%370-2.80 (m | H), 3.13 (dd, J = 13. 2,PQI/BS2008/074353
1H), 3.22-3.30 (m 1 H, 4.10 (br, 1 H, 4.34 (br d,
J=11.0, 1 H, 5.05 (br s, 1 H, 7.37 (d, J = 4.0, 1
H, 7.46 (d, J = 4.0, 11-1). 19F NWR -63.11. LC/ M5
4.46 min, [Mt1 1+ 374. Exanple 76 H F/ \' I N~ O F
ONOFS 5-(4-Methyl-5-trifluoronethyl-isoxazol -3
ar [ [
198\(%%%%1? %quar e(gl fa é%’sﬁ) £089 4 (mEXHP R LAT] K€7.0, 1H), 7.49
(d, J5=(w TH), f7l Aadpire Bty 11 HY.- MENAYIR- i68 $%ad €1/MS- %1 § min, [M+1]" 359.
t hi ophene- 2-carboxylic acid and cycl ohexyl am ne by the
met hod described in Exanple 2 Method B reversing the
order of addition such t ' rmedi ate solid acid
chl oride was added to h§k§§fution of triethylam ne

and pi perdi ne derlvatlve orl gps SO|Id (80 ny,
89% . 'H NMR ( CDCtR) 6 ( 1.36-1.50 (m
1H), 1.60-1.82 (im 91029632

PCT/ US2008/ 074353F 1. 98N2 10 (m 2 2.37 (d, J
=0.9,3H), 3.90-4.04 (m 1 H), 588( r d, J=7.0,
1H), 7.49 (d, J = 4.0, 1 H, 7.51 (d, J = 3.5 1 H).
19F NVR -63.36. LC/MS 7.18 min, [Mrl ]+ 359. Exanpl e
(S)-T-(4-®leihyl -trifluoonbd Ry I-ifoxddN 31)-thiophene-2-carboxylic acid (1-aza-
Met hyl -5-trifl uoromet hyl -i soxazol -3

buﬂyk¥2€H§@6ﬁ%H%ﬂQw%hrboxyl|c acid (1-aza- _

DLW 2 LR ISR O SRR 55 e
0.273. rAfel)iiel chidrémethahy arrﬁnpmmeed(\&nmr)etmarﬁme @ 2ELV0.53'mmol)

triethylamne (53 L, 0.55 nmol)
followed by 5-(5- Tnﬂuoromethyl 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 HClI solution (10 mL). The aqueous portion was then basified to pH ~ 10-12 with a
1N NaOH solution. The aqueous portion was then extracted with EtOAc (10 mL) which
was then washed with a brine solution (10 mL), dried over MgSQ,, 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 (brd, 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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fol | oned by _
5-(5-Trifluoronethyl -4-nethyl -i soxazol - 3-yl)-thi ophene
WO 200/a298nyl chloride (74 ng, 0.25 mmol) and REBUS2008/074353
reaction mxture allowed to stir for 20hr. After this
time, the reaction mxture was evaporated and the
residue partitioned between EtOQAc (5 nL) and a | N
HC solution (10 nL). The aqueous portion was then
basified to pH - 10-12 with a |IN NaCH solution. The
t; {
T e i e e
bicydlof 20. 2pnes3-Niy8@hie filtered, and evaporated i n vacuo
0
t o af Q" d(fjegog‘;}lg Efrogg & églag%gmu%ﬁéing@g}%%gg:%kqﬂ%egpﬁthe same

man%\erogk tﬁf kzlg&f& @%glp?e %7_7) (nghgges?) 3; d3(240§EQ ’42/2) fZ/f1sL9 58 min,

M#4]13864.22 (m 1 H), 6.56 (br d, J = 1H),749
(d, J =4.0, 1 H, 7.5 (d, J = 4.0, 1H)'9FNI\/R
-63.13. LU MS 4.63 mn, [M1l]+ 386. Exanple 78 F / \
HFI SN F- ON O - 14Examplii®/ 029632
PCT/ US2008/ 074353
(R -5-(4-Methyl-5-trifl uoronethyl<i oxazol-3
yl) -t hi ophene- 2- cafboxyl i c/ id{l-aza-
bi cycl o[ 2. 2. 2Joct - d 1 Prepared from
(R) - (+) - am noqui nficl i §i e di‘hydtochl oride in the sane
manner as the R isorrer (Exan'pl e 77) Col orl ess sol i d
F(4O ny, 42% mn, ]+ 386, Exanple

(4-Fuorggpupgridm-f -y§ [é(,q @t(m{ j:rrdgfoémﬁ?tﬁé[rzis%aﬁcgllj’—yl) thzophen Z-yl]

metk[[iﬂga % -(4-methyl -5-trifluoronethyl -i soxazol -3

hi ophen- 2 yI] met hanone
[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 (CDCl3) 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, J = 171), 1145 (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
DU
F J_ s FF
O—N 0

[5-(4-Methyl-5-trifluoromethyl-isoxazol-3-yl)-thiophen-2-yl] -(3-trifluoromethyl-
piperidin-1 -yD-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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[ 03121 Prepared from
5-(5-Trifluoronethyl -4-net hyl -i soxazol -3-yl) -

wa biooprsesr- 2- car boxylic acid and PCT/US2008/074353
4-f | uor onet hyl pi peri di ne hydrochl ori de by the nethod
described in Exanple 41. Colorless solid (116 ng,
89% . 'H NWR (CDC13) 1.85 - 2.03 (m 4H), 2.37 (s,
3H), 3.63 - 3.76 (m br, 2H) 3.89 - 403(m br, 2H),
4.95 (dm JHF = 48, 1 H), 7.34 (d, J =3.6, 1 :

metli%fge&ﬁge%] i E% xgpl(el41H) Co io}%%\"é@ﬁ {1172§ ﬁ% §%&i ﬁg %%)1111{8(031)03)

1. 53(4-11 75 (m 3713}1), 131 —81, 91&9,15} 1BI§§]2 m 239 (ﬁ; br n&s) @3(1952 33 (m,
br, 1%2]92 3?636 (rEx%rn%Hé "8%)8 T:4 415F€mNbf 1)H) 4/(’4 i 4|\7 ?dm Fbrsl Iy 7.34 (d,

= y1%) gép‘{'\ﬁ%{:@rﬁjzﬂ {‘/Ibi ﬂ(‘ ?r@:]ifgllt/ﬁ{)? glhgfﬁs%‘% pi pe (@ d; n27) 4.0 (bn),

46.3/(br), T4 sa@ene 203183 Rgelparzed) fnzam(q,J—283) 127.8, 129.1, 131.4,
5- SS Trifl uoronet hyl - 4- | -i soxazol - %124

13983nil 5hh éame- ’24éhﬂ66ﬁyl¢?c8acfd¥1¥‘ﬁd 72.8,-63.2." LC/MS 6.99 min, [M+1]"
3() 3-trifluoronethyl pi peridi ne hydrochl oride by the
143 WD 2009/ 029632 PCT/ US2008/ 074353 net hod
descri bed in Exanple 41. Colorless solid (123 ng,
82% . "H NWR (CDC13) 1.53 - 1.76 (m br, 2H), 1.84 -
1.95 (m br, | H, 2.10ExamppeBkm pr, 1H), 2.31 -
2.43 (m br, 4H), 2.92 - 3.16 (m hkr, 2H), 4.28 -
4.45 (m br, 1 H, 4.54 - 1H, 7.34 (d,
J 4.0, | H, 7.47 (d, J “1)F. 13 C NVR 7.7,
235 24.2, 40.5 {mq, 44.0 )(br), 46.3 (br),
114.5 (q, J = 2), 1), 126.1 (q, J =
283), 127.8, 129F1 4,5 139.3, 155.0 (q, J = 41),
157.6, 162.8. 19F N -72.8, 3.2. LU MB 6. 99 m n,
[MH ]+ 413. Exanple 81 FF F FF N

s wig
\‘
TN
—_
3

(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). 3C NMR 7.7, 24.7,
40.5 (q, ] = 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 (g, J = 41), 157.6, 162.6. '’F NMR -74.2, -63.2. LC/MS 7.01 min,
[M+1]" 413.

Example 82
F \
g S
F )/ S

O—N 0
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FSONO(4-Mthyl-5-trifluoronethyl-isoxazol -3
yl)-thiophen-2 yl J-(4-trifluoronethyl piperidin-I| -

W@ kgovesebzanone 103141 Prepared from PCT/US2008/074353
5-(5-trifluoronethyl-4-nethyl-isoxazol -3-yl)-thi ophene
- 2-carboxylic acid and 4-trifluoronethyl pi peridi ne
hydr ochl ori de by the nethod described in Exanple 41.
Colorless solid (135 ng, 90% . '"H NWMR (CDC13) 1.54 -
1.73 (m br, 2H), 2.00 (d, br, J =12.7, 2H), 2.31 -

6~D%hr¥?;cb§mpéz%dm-é—% 3[52(4%%@%}]}3@%%%@1- gé}bg rol3- @z} éﬁzoﬁheﬁsz.ylj

metb&non&H) 13C NI\/R 7 7, 24. 40.5 (g, J = 28) 44 4
(br), 114.5 118. J = 271) 126. 8 3 é
1271031511291’@13%643‘@!13 (349fluoromsthybd reeth -lsom_@)l Ay -thigphene-

28l o ety F s o

in HR&%MSQOQ%I&R&B@&M G9DhRYIPA): FHNDIR (DAL} 2.26 — 2.34 (m, br, 2H),
%5 (4-met hyl -5-trifluoronethyl -i soxazol -3
2. 3%@ 3 hu%&ih(érbrz V1582, 2Bt hatorfel 1 @3 115121} érfﬂr‘eéﬂ? (B H), 5.88 —

5.0Pts T 113 ﬁrj’”‘%@g’% d'lﬁ @1 gsgeﬁ@g{;&ém«hﬂ AARRNEDE 29,7,

1c acr ydropyridine

44. W&; aqhlsogg, de- 1(;?\{ 1188 (el l&omqiemrs hed.7, 1p7 Bxargw e13411., 140.3,
| orless soli 89%) H NVR gCD013 2.26 -
1552).(3141 triD),.8b67. 72L927 Eng@\/IBS@SH)LC/MSsq [ minYg +lj 3% 9,
oH), 4.20 - 4.25 (m br, 2H), 5.67 - 5.77 (m | H),
5.88 - 5.97 (m 1H), 7.37 (d, J = 3.9, 1H), 7.47 (d, J

= 3.9, 11-1). 13 C NI\/R Txbmolos (br) 29.7, 44.5
(br), 114.5 (g, J = —&2(118 5 (g, J = 271), 123.8,
125.7, 127.8, 128.9, 131 1, 140 3, 455. 0 (g, J = 41),

157.7, 162.7. 19F 31 Jin, [Ml ]+
343. Exanple 83+)FF

(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;0D) 1.51 — 1.71 (m, 2H),
1.84 — 2.05 (m, 2H), 2.39 (q, Jur = 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, J = 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 (g, J = 270), 129.8, 130.9,
132.4, 141.1, 155.8 (q, J = 40), 159.4, 165.0. '°F NMR -64.8. LC/MS 6.00 min, [M+1]"
361.
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F S ONO/(3-Hydroxy piperidin-1
yl)-[5-(4-nmethyl-5-trifl uoronethyl-isoxazol -3
wQ@ kgooptedphen- 2 yl]- net hanone 103161 Prepar edP@T/U82008/074353
5-(5-trifluoronethyl-4-nethyl-isoxazol -3-yl)-thi ophene
- 2-carboxylic acid and ()-3-hydroxypi peridi ne
hydr ochl ori de by the nethod described in Exanple 41.
Colorless solid (101 ng, 85%. "H NWR (CD30CD) 1.51 -
1.71 (m 2H, 1.84 - 2.05 (m 2H), 2.39 (q, JHF =

1.5, 3H), 3.34 - 3.65 (%M 68 - 3.85 (m 2H),
3.86 - 4. 14 (m 1H) 7, 3.9, | H, 7.60
(d, br, J = 3.9, . 13C NW\R 8.0, 28. 6 (br), 33.5,
45.1 (br), 551(bg) 67.0, 116. 7@3:2), 120. 3
(q, J = 270) %ég 13 9 J 132 4tnl, 155.8 (q, J
= '40), 159. «64(8. LC/ MBS 6.00 min,

[ M+1] + 361 . 145 V\D2@69'/0296320PCT/U82008/074353
Exanple 84 CHFF (NDOH F/ SONO

(+)((cis) 3, 4-Di hydroxy piperidin-1

RSP A iskaacss

thzop&rﬁng'X]hydhm&del- pyri din- I-yI) [ 5- (4- et hyl -

f] hyl - | '+ hj oph
o' (83 "8, OIS 1 A o &) Bn o SR pTH 1@?‘@%—?4?%%-5-

g S 5 BSOS 3 e

(2 mMibearid sudtek i(NGnI} Whg treatwmeut Nemhettlylatorpladine- N-emde (&7 wig 0.14
for 16 hr, at which time LC M anal1y5|s showed full
mmel folowrdhhy KpOsPa i gcatshiQr i By TeBItDE MiXEIre vas stirred gl room

temé&at%?eoﬂ)lll %ﬂg S\Zh @1 Mim /]l_\gS %égl%ls L}Qcﬁqe a a %(/Hrs h%q starting

ut I on ed an

matéga¢.o0 mﬁtMH*e-dMBl) goprodsdty S 5omidAOMH RIBEY. The
m xture was then partitioned betvveen CH2C12

n
and0dktler QA1Btusetpd agepots Nagaydewlgiondd P ingn Was %added)and the

reac%on s%rreg 1gorgusly for 10 minutes. The mixture was then partitioned between

CH2C12 (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 (CD;0D) 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, J = 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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CH2C12 (3 x 20 nL). The conbi ned organic extract was
dried over Na2SO4, filtered, and concentrated in

WO 20902982 cr ude product (32 ng). [0319] G adi ePE@T/US10081074353
chromat ography on silica eluting with 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
mol, 85%. "H NWR (CD3OD) 1.69 - 1.81 (m 1 H), 1.85
- 1.9 (m I H, 2.39 (s, 3H), 3.37 - 3.72 (m br,

2H), 3.75 - 3.84 (m 1 1B - 4.16 (m br, 3H),
7.53 (s, br, 1H), 7.60 M J = 3.8 1H. '3C NMR

8.0, 30.9 (br), 41.6 (br) 52.1 ( 69.5, 70.0,
116.7 (q, J = 2), 126. = 2@39. 8 131.1,
132.4, 141.1, 18H.8 N59. 4, 165.3. ' 9F
NMVR - 64.8. LG/ NS 5.67 mn) [I\/Frl] 377. -146 WO
2009/ 029632 PCT/ US2008/ 7'31353 Exanrpl e 85 O F~/SF
ONO[5-(4-Methyl-5-trifluoronethyl-isoxazol -3
yl')-thi ophen-2 yl]-(7-oxa-3-aza- bicyclo[4.1.Q hept-3
[5-( VJMethﬂtj’-}ag‘bmeorfz@Bﬂ Odoxtzdal-vl-tioopleh-2-yl]-(7-oxa-3-aza-

_ (3,6-Di hydro- yridin-1-yl)-[5-(4-nethyl -
bi J’Fﬁﬁ[fﬂt%p B%’%onl 3-yl)-thiophen-2-yl]-nmet hanon

e ( 0.5 ) _1LRA-ed -5-

[ég{%PBAA(prgeos]ﬁﬁ@d 53& gltﬁ?tb;}hydégé?ﬁ s 63‘“%?’?’@@ >

tnﬂi&t@mer}@ram)kmlms) Sﬁop‘nmd wi-netanote(tiémad, ire monl)lié CH,Cl,
which tipe M5 anal ysis showed _full

€ rebh\y\@ﬁstre@f?dowltbtwﬂ’% (PrEsWRGda PO CEPWEY N3 10 N4 03 gpagl). The
reacttlgn Wa‘g gH&Ed Q 1'081% geraM_@' for 16%%}5 /0 @%& Lﬁrﬁsraﬁg%%ggﬂowed

ture was hen ated wth a sol uti on

full rmbx)vemlbﬂn oV bigaingusatsiiAi(693 niheMH Xt 043) twgsopat (6.29 atirdVH" =
bet ween CH2C12 (10 nL) and water (10 mL) and the
359hqueous portl on further extracted wwth CH2Cl2 (3 x 20

zlg%ﬁﬁe ?ﬁer eg&gn QLAAN Gaf Eqpétewa\%tl‘gr o N ?lutlc&n (10

concen rate n vacuo to

mL)cwdev@dr@ﬂwﬁﬁmﬁggﬁhm@)xm{eoazszgaﬁla&demwe@i arRCl, (10 mL) and
chr omat ogr ntghy on silica elutin

watgr (PAan esrdries aqqmwatmcfuﬂh@rﬁxgr@o}@wah/@fl@@ (Ha e mke The

comtbmedeorgé)nnpg)liltpg:t ¥as Aried over Na,SOq, 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 (g, 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.

-147-



colorless solid (177 nmg, 0.49 mol, 95%. 'H NWR

(CDC13) 1.98 - 2.26 (m br, 2H, 2.34 (s, br, 3H),
wW@28/02963 73 (m br, 4H), 3.82 - 4.30 (m br, BPHY/US2008@74353

(s, br, 1H), 7.43 (s, br, 1H. 13C NWR 7.6, 24.6

(br), 37.1 - 47.2 (br), 50.1, 50.5, 114.5 (br), 118.4

, J = 271), 127.8, 129.2, 131.2, 139.5, 154.9 (q, J

= 40), 157.6, 162.9. 19F NWR -63.2. LC/ M5 6.29 mn,

[ Mt1] + 359. -147 WD 2009/ 029632 PCT/ US2008/ 074353

Exanple 86 OH FF \OH

()((trans)-3, 4- D|hydrox|]_3§’m erl\zl§6<(3I)|n 1

yl)-[5-(4-methyl -5-trifluoronethyl-jséXazol -3 yl)-

t hi ophen- 2 yI] mst h@non [ 0323] A¢sol\ution of

[ 5- (4- Met hyl |f or gnet iy i s oH3-yl ) -t hi ophen

- 2-yl]- (7oxaéaz:- /y Ols

1. 0] hept - 3-yl ) - met hano®eN( 93 rrg, 00.26 mml) in CH3CN

(4 n) and HO (2 nL) was treated with cerium (1V)

amoniumnitrate (cat.). The resulting solution was

r atyr

(i)(ﬁﬁéj'}'@s?ana?%'?%”b%gﬂ?ﬁ I R i
thiopiedne2-yHimdtbar@em n, 359) to product (5.53 mns,

BN DI R A

R N T T

mL)dUd,O @ aff wadtrémuﬂ@xtb I’céxﬁmﬁ {(IV)[082&]ivGrmidate (ktat c;drhermsultmg
chr omat ogr a é on silica eluti ng w th 100% Et OA
solutla%rw%tw&sﬁw e tgaperature for P dire ghpydtiety tiare LCIMS analysis

con{?r%@éﬁs{o jngsioﬂ éfé rgmn% nga1é9a|1 @b nlmgg/?ﬁ #Zwmroguct (5.53

min$, N@H =3739 (s, br, 3. 32 - 3. 72 (m br 3.87
-419(m br, 2H) 750(s f
1149324] 13@1q\mtgreowa83@)e@ partlgngn@i lecmv)een @@2@ 2- (lggnlg) and water

(10 %rgog dzéng]egug %%%mébi{l)fa ra,% e ¥ br th ]%g%z gg( %O] m'Izh dried over

Na,403. fﬁteréﬂ@én@conl&ﬁra%nwﬁém? 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).
BCNMR 8.0, 30.3 —33.0 (br), 40.5 — 43.8 (br), 71.7, 72.1 (br), 116.6 (br), 120.2 (q, J =
270), 129.8, 131.0, 132.5, 140.8, 155.8 (q, J = 41), 159.3, 164.9. F NMR -64.7.
LC/MS 5.53 min, [M+1]" 377.

Example 87
F 7\ O“\O\H
F Z ] S N ",O’H
F O-N )
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LCOMS 5.53 min, [MH1 1+ 377. Exarple 87 H F N, H F S
OF ON O -148 WD 2009/ 029632 PCT/ US2008/ 074353

W@ IRIABK3ZL- ({5-[4-nmethyl -5-(trifluoronethyl)i sEXEES1008074353
ylJthien-2 yl}carbonyl) pi peridi ne- 3,4-diol Prepared
from
5-(5-Trifluoronethyl -4-net hyl -i soxazol - 3-yl)-thi ophene
-2-carboxylic acid and (3R, 4S)-3, 4-Pi peri di nedi ol
(CAS [ 135501-61-0]) by the nethod described in

R P PR R PP y BEE b Pigcpidine
3.4-glm/1 ) solutlon of trlethylan1ne and (3R, 4S)-3, 4-
Plperldlnedlol After 30 n the reactio

Prengred; fiom SnksT aﬂé‘?feﬂ’éﬁ‘y\lm“tfﬂetbﬂé‘so%ﬂll ¥ wBﬁh@Phw&%Fargwéic acid

o S8 R AT S L sl i

Exanplec? iMethod B siversihigi tﬁd ofrd):rafff adﬂdmﬂr@dlu Ciiat 361id a01d chloride was
colorless solid (304 ﬁg H NVR ( DMSO-
added d4g.79 BAFONIF1( mlLAL 615L)1 s tl()pn of |trlq:.t|;1yla12mg:4 a(lg (B3R,45)-3,4-

Pipe%&d?ﬂeg%é?&’(la?ho O:%It%g’ Q)bl&mi_bﬁ*’le ge E&On( é})?tgfe( %ﬁaﬁ)que %gé 'with the

additign of watet. The testiting'sbliMMReretRer’filtdrd Ml Wadhdd With a 1 N aqueous
[M1]+ 377. Exanple 8/ \ OH FNH FSO FON
HClpolution followed by water. The material was air dried to afford product as a

colof B k0 0% RElonT MR BMisHids?" 52386 bl TR RsE am

1H)‘|2@m d, J=1.3,3 H), 3.10-4.00 (br m, 6 H), 4.70 (d, ] = 4.4, 1 H), 481 (d, 1 =4.0,
5-(5 |quoronethyI-4 net hy g-lsoxazol-s-yl) t hi hene

1 H), -5ddbboxiyH).d.6(dd ] =@ | B3, ZR)NR,-63. %)eLCd\dﬁéd‘P’omm [M+1]"
377_(CAS [ 868051-84-7]) in the sane manner as the (3R, 4S5

Example 88
MCE

(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
F /7 O\WH
F 7 s7 N N
-N O O
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I sonmer (Exanple 87) to afford product as a colorless

solid (303 ng, 81%. LC/M5 5.43 mn, [M1 ]+ 377.
weEx@apr®w3B9 H F/ \ FN F ONOO -149 WO PCT/US2008/074353

2009/ 029632 PCT/ US2008/ 074353

(B3R -N-nethyl -1 -({5-[4-nmethyl-5-(trifluoronethyl)isoxa

zol -3 yl]thien-2- yl}carbonyl) pi peri di ne- 3-car boxam de

Prepared from

5-(5-Trifluoronethyl -4-nethyl -i soxazol - 3-yl ) -t hi ophene

-2-carboxylic acid and

e e
Y1} cMBoRPNpiBeri 1MEB daPbxaneicor der  of addi tion such that
solid acid chloride was added to a THE sol uti on of

Prepar¢defrom| %fﬁ-ﬁéﬂamn(em} 4By higexsizpled lithiopene-2-carboxylic acid

and e@gg—g\{sg&%?plpler{/dté e-3- c%rﬁax%nq%f: e@% }3910% rﬁ){éﬁlgﬁe 3%%?1 the method

descdbe@lin ExAfples LN/IEﬂhB& B fdviefkn oMbk Eorlidiest atRihddsush tthatasolid acid
N aqueous HCl solution followed by water. The

chlorigle evasaaddad o ai THH rspblaon of ari¢thylamisicoandc@RyN-methylpiperidine-3-

carb?)g!nﬁr es@%ﬁpi\rdthg 6ezﬁﬂon &l@ \as kl\gqﬂg)/rsat@ z%(_) \ﬁ@efp 81([1 M-t%red with
the 51@%* \J\dtéfEtTml)é'reﬂuit(r{g%bilés Wtk Radtet ivfithO 1 ONR{uaYEY HED¥dlution
zol -3 yl]thien-2- yl} carbonyl)piperid i

follmeed3by watsox Aht thaterial ®pariedried (t;(mifford product as a colorless solid (157

%éﬁ/g Mé&{ﬁu(%@ EM+&idw hyl -i soxazol - 3-yl ) -t hi ophene

(3S) - N-net hyl pi peri di ne- 3-car boxani de (Preparative
Exanple 32) in the sanme manner as the 3R isomer
(Exanpl e 89) to afford fxadpit9%s a col orl ess solid

(303 ng, 81 %. LC/ Ms 5.88 mnél\/H—l]+ 402. Exanpl e

91
M

(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-isoxazol-3-yl)-thiophene-2-carboxylic acid
and (3S)-N-methylpiperidine-3-carboxamide (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
F Q\/
MNP /S\ N N
..N O
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F/ \H F~if S N FONO -150 WO 2009/ 029632
PCT/ US2008/ 074353

WORWeOIB2 N- {[ (3S) -] - ({S-[4-net hyl - S-(trifl uoreeEULRODY/ 74353
soxazol -3 yl]thien-2- yl}carbonyl)piperidin-3
yl } met hyl } am ne, hydrochl ori de Prepared from
5-(5-Trifluoronethyl -4-net hyl -i soxazol - 3-yl)-thi ophene
-2-carboxylic acid and tert-butyl
met hyl [ (3R) - pi peri di n-3-yl net hyl ] car bamat e

N-nke By BRET 48 Vi€ /1201133 1ri 120 BmiBhy ) 5 T 7kAibY- ot he
tyhod{[g;)crl béd HﬁﬁyExartr%ﬂe 2ml\/b I% d Omggrsl%g t he
yl}corhzbeyl)mperaaﬁdd y@netﬁy@mmahydmﬂhlﬂukm d chloride (0.90
Pregga%gi ga@int Sa-ggﬁ‘ gliﬂggro?net Hll:_4srglet 51' ggxa%t)l 3ty|i) tﬁlto?) (lanae —Iga?rngny ic acid
TSN o R BT S Bramplc 3.
298bﬂgWE60 nithGhC by the methaaindesariied\in Exqampiesz MethagloB utv@asing the
The org@llc portion was washed wth a further

ordf‘;scﬂftariéwoafsUCh thateglidsasad ehlomdq (PGeq) was pdgddo gyl BE solution of

B SO e PR Rkl Tl o
reactibh tvedsedllovaddtoestiapiohitied gattitiched dotvieq EtOac (W@SmL) and a 1 N

chromat o raphed on silica gel with EtQAc/ hexane (40%
aqueqys Al @owiutiga (1@ mian{l ?@r@ﬂmoaﬂ%wawe%éw@ a further portion of

IN 1—_1@ ggﬂﬁgﬂ ﬁlﬁ)emﬁifo?l[o)&%_dl_ b?vg's gx?étgég'ﬁtgleou{ lé%l%r(eigﬂ a?lg?l@l gl 0 mL) and

brink {EMnil)) edhe drgwntd’iaﬁerélvdy thél dtiddasvepMgSaydfinged eﬁame@)ﬁpdﬂaed to
in 1,4-dioxane (4 nL) and stirred for 24 hr,

a regifpe that wae chramatogsanbed on siicr eak wélthééoévﬁlpw(éa%. then 60%) as

ctusf PRSP FR B B LR O QGA RS PRACRE 47330 1.

744‘|m1ﬁ~| H +N487 F~FheSirfrerfaelliat® was then treated with a 4 N solution of
N- et ?/I -N-{ (3R -1-({S-[4-nmethyl-S-(trifluoromethyl)i

hydepggm £blor@leyin] t.frideqxape (9|x}xb)ambrswrycb fore?4 dirnafter which time the
reac¥1011 m1xRx¥<|: %v%gn e\r/]a%oraté/(fj {no&ar(]:lllg f?ord a free-flowing colorless powder (320

mg, 88%). LC/MS 4.91 min, [M+1]" 388.

Example 92
M (LR

N-methyl-N-{[(3R)-1-({5-[4-methyl-5-(trifluoromethyl)isoxazol-3-yl] thien-2-
vi}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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Prepared from
5-(5-Trifluoronethyl -4-nethyl -i soxazol - 3-yl)-thi ophene
wOo 208/2d8xyl i c acid and tert-butyl PCT/US2008/074353

met hyl [ (3S) - pi peri di n-3-yl nmet hyl ] car bamat e
(Preparative Exanple 34, 340 ng, 1.48 mmol) in the
sane manner as the 3S isoner (Exanple 91) to afford
Boc- protected internediate as a colorless oil (547
ng, 76%. LC/M5 7.36 min, [Ml ]+ 487. -151 WO
4 3 C o
The gROR R il o R B2 o RO R 0 g, LOMS
4.8298M) [MEC]'NIB8. 4. 82 min, [Mrl ]+ 388. Exanple 93 F N F
r'~SN FONOH
(B3R -N-nethyl -1-({5-[4-nethyl -5-(trifluoronethyl)isoxa
zol -3 yl]thien-2 yl}car txayppla?dperi di n- 3- ami ne,
hydr ochl ori de Prepared from

5- (5-Trifluoronethyl -4-nmethyl -i spxazol - 3-yl ) -t hi ophene
- 2-carboxyl i ¢ acif fert - biINy LI
met hyl [ (3R) - pi pérvdih- 3-yl Bcarbamat e X Preparati ve

Exanpl e 35, presﬁﬁedo”&hantita@ive yitel d, 4.48 mol)
by the nethod described in Exanple 2 Method B
reversing the order of addition such that solid acid

(3R)§:mr9&h)3@-x{9.-[99n&@)z.5v_@ ﬂaa@ﬁgﬂlygis@x&?{és.ﬁﬁhiyﬁ.izon of

ri et iyl am ne and and "and (teft-but
yl}carbony) pip SRjin3r prine,dydr&hidrldear bamat e (pr esuned
uantitative .yield, 4 48 ). The_ reaction S .
Prep%rqadpfx@aai-@-fﬁﬁxlor&mhyl- @V%Tgﬁrlawaok-ﬁys&%hﬂj&- carhgylic acid
» V . . [« 1€_ . - rl e
o S T LA A 0ttt Sl E Lk et
quargehtiveoyiehd) 48 hmiabIDACHh ebxea meeti{odd Agsciibed af fEwathple 2 Method B

v B a0 SR R b b e

- R ) - X t n e X . ) 3 - ~ r
ol 0 5 AP 1 30 1L By SRLA Sy g
(prefumied 4uimtitatifet gicldyd. 48 rhinoB. t Maereaaionowasmalibwed tvasir 4 hr,
evaporated in vacuo to afford a free-f]low ng col orless

eva%%g%lzn vacupq a@c} thepsplidg dilerqdowih ghe aidegfovaten. g’ﬁlaqj air-dried solids
werf %&g;ﬁﬁgxﬁx&gﬁ%ﬁé&{ﬁn Evﬁg%sfi‘ltiéaogél 'coi‘u%rlv@iér étbﬁw/}%xahw’;‘j%) 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 0 H
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SN FONOH -152 WO 2009/ 029632 PCT/ US2008/ 074353
(3S)- N-net hyl -1
WO £do34029%32ret hyl - 5- (tri fl uoronet hyl )i soxazol - 3 PCT/US2008/074353
yl ]t hi en-2- yl}carbonyl) pi peri di n-3-am ne,
hydrochl ori de Prepared from
5-(5-Trifluoronethyl -4-net hyl -i soxazol - 3-yl)-thi ophene
-2-carboxylic acid and tert-butyl
met hyl [ (3S) - pi peri di n-3-yl nmet hyl ] car bamat e
(3S)(ﬁfnfe@@ﬂﬁt({Y§4ﬁmlﬁ(t§ﬁuoroﬁﬁﬁz§l)i}EQaZGHﬁ%F]!tﬁiéﬁ-'Zye yield,

Yl cGrEsRyIBPbAd; Q—&rgz%e,sfg?o i r-as the 3R’i soner
Ay A0S AP 4oL AR 2y e s

and ] “ted-bhtyl Thethpll Gy phperids-9RiméthakattsantutE QPRPIBESe Example 36,
free-flow ng powder (1.06 g, 81% sone |oss of

prespaed quantitiiiee Yelduf 48 anoel) iw therspmevamenes te)3R isamwms(Example

9 fo ARty B PP a0 AT <SotBpiah (oot gt ) HEMS 732

minZ[@+ B W7kt hihgrdduet WaB bbRnRASs aRoRRREEHed-FIBWIng powder (1.06 g,
4- Met hyl - 3-t hi ophen- 2-yl -5-trifl uoronethyl -i soxazol e

81%m - losetdiongtstalz bgd octiirmedi o rotant keaposttiooyl HEAMS i 4&d min,
MJrllr]u anpl e 3. Crude product was chromatographed on
[ §'I ca gel wth Et OAc/ hexanes (15 then 25% as el uant
to afford product as a yellowtinted oil (100 ng,
54% . "H NMR (CDC13) 2.39.4feek = 1.3, 3 H, 3.82 (s,
3 H, 7.01-7.08 (m ZHWW 227-7.54 (m 4 H. 13C NWR
8.0, 55.9, 111.9, 115.9 (q, 154), 120.7, 128. 2,

.1, 155.4 (q, J

= 41), 157.3, 158.% R-63.1. LC/ M 7.50

mn, [M1 ]+ 368. ‘ o.FS-NO

1-{5-[4-met hyl -5-(trifluoronethyl)isoxazol -3

yl]thien-2 yl }et hanone -153
(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 (CDCls) 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
(g, J = 151), 120.7, 128.2, 129.0, 129.6, 132.7, 135.0, 136.3, 147.1, 155.4 (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\
F // S
F O-N 0

1-{5-[4-methyl-5-(trifluoromethyl)isoxazol-3-yl] thien-2-yl}ethanone
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WD 2009/ 029632 PCT/ US2008/ 074353 Prepared from }
4- Met hyl - 3-t hi ophen-2-yl -5-trifluoronethyl -i soxazol e
waea2963x et oxybenzoyl chloride by the net hod BPEBUSI0D&T4353

in Exanpl e 3. Crude product was chromat ographed on
silica gel wth EtQAc/ hexanes (15 then 25% as el uant

to afford product as a tan colored solid (80 ng,

58%. 'H NWR (CDC13) 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 H.

Prep;agéﬁFN/ %162 é—'l\éétgd'—\@thz%@%n—ﬂl% trEﬁ\d*'o}orlxél'th% Coxdz§R™! $hd  2-

acetORyblenziryd chpiniea \by) {Hi: néthoé tdeydritied (ibr Etdnide OSrreUmyde) podue was
zol -3 yl]thien-2 yl)nmethanone [03261 A sol uti of
c roe@tqgg%ﬂmghgq )gel{ nF 4Et9é3t xages (15 then 25%) as eluant to afford

y Iyt neone
prodbhd o LY QIBNOAA T 0oy i ol Faptanenes s
3. 62r(13)3 alt) 7.3B(d;Iwas.0f t &b 204 (d, tJh= b@[ o)t TNV d63.1.100/MS 7.82
M di chl oronet hane solution, 0.1 nol) and
mmaﬂMtWea 0 warmto 0 C and stir at that tenperature
for 16 h. After that time the reaction was quenched
with water (3 nmL) and rtitioned between water (10
m.) and EtOAc (10 ni). %@Lngt%ﬁ,:i c extract was washed
with a brine solution (10 nL) then i ed over Na2SO4,
filtered, and concgntr o afford crude
product. The cr UdE 4 at ogr aphed on
silica gel with ;:OAC, £0% as eluant to
af ford product as a ye | ow col ored ohid (29 ngy, 82%.
'HNI\/R(CDC13)292(d J =18, 3 H, 7.46-7.76 (m 2
H, 8.03-8.08 (m 1 H, 812 (d, J =4.0, 1 H, 8.28

(-heosphep Sy i A STy Vel PeB g mithirione
PCTéjé%¥008A07435%oluWT I'S GEAI MEQOLRethdxyfheAPNROUMethyl-5-

of formula I:
(trifluoromethyl)isoxazol- 3-yl]th1en—2 yl}methanone (Example 95, 37 mg, 0.1 mmol) in

dichloromethane ( 2 mL) at -78 °C was treated with boron tribromide (100 uL of a 1 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,SQ,, 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),828(d, ] =4.0,1H), 846 (dd, J =8.4,1.8,1H), 11.50 (s, 1 H). '’FNMR -
63.1.
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Az ~ ~Aa B X1-Y (I) or a pharmaceutically acceptable
salt or prodrug ester thereof, wherein: R is H
W@ bopdozsgen) , or is selected fromthe group conBCBUSI008/074353
of aryl and (Cl-C6)alkyl, each optionally substituted
with one or nore Rh; each Rh is independently sel ected
fromthe group consisting of halo, cyano, nitro, and
-OH A is N (nitrogen), or CR2; A2 and A3 are each
i ndependently O (oxygen) or N (nitrogen) with the
[ en A2 is 0, A3 is N and when A2 is N,
WHR&%&A%IWH (hydrogen), (Cl -086)al kyl,
aryl (Cl-06)al kyl, (C2-Co6)al kenyl, (C2- 06) al kynyl , or
aryl opg&mduxd%phﬁ{ﬂuwped with one or nore halo; B
is aryl or heteroaryl, each optionally substituted
with one or nore RR' each R3 is independently

(Cl-C6)al kyl, or ary 1C6)alkyl; Xis -C(=0)--,
-C(=9)-, -C(R4)2- or. -633\82 ; each n is independently
an integer selected and 2; each z is

i ndependently an int eé’er s¢l gcte #¥om 0, 1, and 2; Y

is R4, -N(R4)2, -OR4, -SRA\ or ~C[R4)3, each

optionally substituted w th one or nore Rd; each R4

is i ndependent ly sel ected f([)om the group consisting of
hydrogen, -OH, (Cl-C6)alk (C2- C6) al kenyl

( C2- C6) &F Ryhmnac%@ca@yqqegéh@plt of mo_drug ester thereof,

Co6) al koxycar.bonyl, (C3-C8)cycloal kyl, -(CH2)"

(C3-CB) cycfé%l kyl, heteroaryl, aryl, aryl(C]

- C6) al kW', is ety d@@%&b €or DQERERE WEIn (Ke proup@badikitg, of aryl and
het er ocycl e(CI - - WO 2009/ 029632 PCT/ US2008/ 074353
Co)&l- Ea)atky’l,,eadh@DtNRaﬂzbSUhStltumde\ﬁlthfon@,OLNQMra then t wo

R4 groups . are opti.onall t together wth th
ni trogef® ‘E}‘okkllﬂ ch{EWéﬁ‘}le’Xt Pe s %F% ffgogn tg © &R 50%“ ing of halo,
meRbaleHidoRQEyolic or a 7-12 menbered bicyclic ring

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

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

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

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

each R® is independently (C;-Cg)alkyl, 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 R*, -N(RY),, —-OR?, —SR* or —C(R%)s, each optionally substituted
with one or more Rg;

each R? is independently selected from the group consisting of hydrogen,
—OH, (C;-Cylalkyl, (C,-Cg)alkenyl, (C,-Ce)alkynyl, (C;-Cs)alkanoyl, (C;-
Ce)alkoxycarbonyl, (C3-Cg)cycloalkyl, —(CH2)a(C3-Cs)cycloalkyl, heteroaryl, aryl,
aryl(C;-Cg)alkyl, heterocycle,  heterocycle(C,-Cg)alkyl,  heterocycle(C;-
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conprising one or nore additional heteroatom groups

selected fromO (oxygen), S(0OZ, and NRe wherein each
WO 2009029632 em i s optionally substituted with onBCDDS2008/074353

nore Rd; each R and Rb is independently hydrogen or

(Cl-Co6)alkyl, or R and Ro are optionally taken

together with the nitrogen to which they are attached

to form a 3-8 nenbered nonocyclic or a 7-12 nenbered

bi cyclic ri ng syst em each optionally substituted

tcffgk) Z\eglf Y se Eﬁ’t ed’g}?eJ 7 ?r/n t_%\g g Zﬁlﬁg?gﬁy gchﬁ)s are.optionally

hy d4ked e getheClvifHo 1ad Iﬁj/dogeﬂrtw whit@it gieQadry | attached to form a 3-8
(Cl C6) al kyl sul f onyl , 3" sul f onyl iCl-
yanper g mpnocyghg pc(l@)—l e @,é)}(lqyc ic ring)syptREY each optionally

?81&%{18{1& oln%%alokrg | ?(& IB% %%yqq %o?arsglectefi from é) (oxygen),

ar Weyl aae ATROWHéreincah Systdni) Qﬁ@?&ﬂﬁﬁﬂ?'s}«ibﬂﬂdﬂ@d with one or
cyano, nitro, oxo, RfRgN(Cl- CG) al ky (CH2)" NRfRg,

- ChOraRaRg, - NReC( O Rg ar y1C( O) NRf Rg -C(OMH, (Ci1-
Co6) al kyl

(C1- Co) §P‘fb§)@ a%lﬁbo‘f LA 5 li/(lé’ﬁﬂ%ilydro g5y or E%') %()6}(}’1 or R, and Ry,

( Chrl80t{dHa) takedh fole)} i)tk n1th)%€ﬁ’ E@@M%Qheﬁ&rﬁ'attached to form
het er ocycl e( Cl1- al kyl, aryl (

- NRe$(80)nZ(rtBEFe¢61)mh¢(qMc ic -oNRe Q) Zmrgblered bmﬁé@( Ry Rgn, each

PO plest e ST ox e B Cliallgh BROT: each R

o, 9 e BPRIERARL A ML b S e,
t 0gEi-g)alkpl,t h atyihe mieteragen t (@ vly)adkylsuiéonyhr earybtutfasyled (C;-
bi Sy BICH g " SPUCEN cach TSpEatiar Fyalkbmpr FGPRY Cortealko,
o ) B AR o RGP SRAEESRE. O and

optarydaainoyarbsnyst i t uted wi th one or nore Rq, each Rq
IS |ndependently hal o nitro, 0xo,

ano -
RLRj N( Crachodealsiind eper\depé mpﬁyanQ,@@})NR}gRRfR N(Ci-Co)alkyl,

008 HoRTRRE %@%oﬁ%&%’a&%ﬁ%@ﬁw ~C(O)OH, (Cy-

( CE&o5aByty (;0@d) gt oalkyl, CHOH,SIOH, (T, -CHalRd A0 Xiilo(C-Ce)alkoxy, (Ci-
hal o( Cl - C6) al kox
Ce)C(O)—, (Cl-Cé)al(f(O)~, (C1-C6)C(0O)O—, heterocycle, aryl, heterocycle(C;-

Ce)alkyl, aryl(C,-Cg)alkyl, —NRS(0),(C,;-Cs)alkyl, —NR.S(O),aryl,
—NRC(O)NRR,, ~NR.C(O)ORy, or -OC(O)NR{R;

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

each Ry and Ry 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 R, is independently halo, cyano, nitro, oxo, —NRiR;, RiR{N(C;-
Ce)alkyl, -(CH2)uNR;R;, “C(O)NRR;, ~NRC(O)R;, arylC(O)NR;R;, ~C(O)OH,
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(C-C6)(O-, (Cl -CG)OC(O-, (A-C6)AOOC,
heterocycle, aryl, heterocycle(Cl -Co6)alkyl,
W@eopp0DI632C6) al kyl, -NReS(O) z(Cl - C6) al kyl PCT/US2008/074353
-NRkS(O) zaryl, -NRKC(ONRIR, -NRKC(O ORI, or
-OC(O NRIRR; each Rk is independently hydrogen,
(C-C6)al kyl, aryl or heteroaryl; each R and R is
i ndependent|y hydrogen, (C I -C6)al kyl, aryl or
heteroaryl; and the dashed |ine represents an

Opké @la}&%fu@ ?cg/@ W!g —te(:dg{zs gy r ¢ @%QQQ&{}I 'h%l(ﬁ@] éé)alkoxy,

W t’h  the” proviso

thecp@gmmomel of (ctlor:@)mcz(ob Js (Iﬁt-Cg)é](@bIDe,d fﬂlemdclyele aryl,
group consistin gi F3C | HF C/ \
O Relgragygle(Ciplkylo NH m@qxxr%)a bﬂN 0 O NNBKQfE7-Gagtkyl,

200 QR ETHEN SRR & oA 1
each Ry is independently hydrogen, (C,-Cs)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;
with the proviso that the compound of formula I is not selected from the

group consisting of:

R 9
O—N 0 / S
, O—N (o] )
7 / S
VA S S . O—N o) N
aw:

O—N

-157-



OO NON ONOHON FHNHOFHN OO ONONF _
HNW NO OHOON ONNW2 CF3/ , HNHHNIT O, O C
WO 200989633 /| OONONO N NH2 F3C F3C/ ~ PCI/US2008/074353
O ONONNER N2 \, / / ~1 p 2/ /T \V1 O ONand

O N -158 WD 2009/ 029632 PCT/ US2008/ 074353

N— NH2
FaC FaC Q O
(o] O
¢ 4 ¢ Y/
O-N C-N
NH, NH,
Br.
Q // O e} d ) @]
O-N and O-N
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2. The conpound of Caim1l having the formula: RlL N

" OGB X -Y or a pharnaceutically acceptable salt or
weeodoesg3rst er thereof. 3. The conpound of C BETS2008/074353

having the fornula: RL ONNB X '-Y or a

pharmaceutically acceptable salt or prodrug ester

thereof. 4. The conpound of any one of Clains 1-3 with

the proviso that when Bis a 5-nenbered ring and Y is

-N( R4)2 then R4 is not a 7-azabicyclo[2.2.1 ]heptane

ﬁszo tional

su st | tﬁ?pagﬁ\f\lﬁ) &{Cl%rs p?‘&ﬂﬁgthf%%ﬁ\gggonpoundyof any
one of Clains 1-3 ygth the proviso that when B is

t hi ophene and not SU% liuted wth R3, Xis -¢(=0, Y
Is -N(R4)2, and one H, then the other R4 is not
-OH, and when B is Ni /She\ aQd not substituted with
R3, and X is -C(=0), ©hen Y- COH, or
-Q(Cl-C6)al kyl. 6. The conp g any one of Cl ains
1-3 wherein Y is -N(R4)

t aken tﬁgéi’h@?“a\‘ﬁﬁ"%t}?aw] éCCﬁP‘laB]Sjé{g OfBr getr %&{geﬂéﬁ
attached to forma 3-8 nenbered m)nocycllc or a 7-12
menbered bicyclic ring system each optionally

conpr i siThg compowid ¢fillainaddiatingied fohrmtlar oat om gr oups
selected fromO (oxyﬁen), S(O, and NR, wherein each
ring systemis opti substituted with one or
more Rd. -159 WO 2009L029632 PCT/ US2008/ 074353 7. The
conmpound of Clalmloav»rgforrrula la: RL / A AA Z2

/
A3 Z3 “N X/Y

or a pharmaceutically acceptable salt or prodrug ester thereof.

4. The compound of any one of Claims 1-3 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 (C;-Ce)alkyl.

5. The compound of any one of Claims 1-3 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;-Cg)alkyl.

6. The compound of any one of Claims 1-3 wherein Y is ~N(R*),; and

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(O),, and NR, wherein each ring system is optionally

substituted with one or more Ry.
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Z1 \ x-Y (la) or a pharmaceutically acceptable salt
or prodrug ester thereof, wherein: ZI, Z2, and Z3 are
weaekormdependent |y 0 (oxygen), N (nitrogen), IET/US2008/074353

(sulfur), or CR5S with the proviso that at |east one
of ZI, Z2, and Z3 is not CR5; each R5 is independently
H (hydrogen), (C-C6)al kyl, or aryl (Cl-C6)al kyl; each
Rf and Rg is independently hydrogen, (Cl-C6)alkyl,
aryl or heteroaryl, or Rf and Rg are optionally taken
together with the nitrogen to which they are attached
to.for 3-8 ne d ocyclic orr.a 7-12 menbered
bi dycl m? F?fapo‘ﬂggo?gﬁ?mgggﬁv%%ﬁ g WA 1 conprising one
or nore additional peteroatom groups selected from?O
(oxygen), S(OZ, anthNR wherein each ring systemis
optionally substitut ith one or nore Rg; each R

i s independently hal c) ano, zﬁltro oxo, COOH, R

Ry N(Cl - C6)al kyl, - ﬂ “23C(ONR R,

-NRKC(O Rj , arle(O)N;Rj, ™H, (C1- C6)a|ky|
(C3-C8) cycl oal kyl, -(CH2)" C1-.£6) al koxy,

hal o( C1- C6) al koxy, (Cl- OG)C(O) -X7('d - cB) OC( O) -

(C1-C6) (O O, heter ocycl e aryl het er ocycl e(C I
-C6)al kyl, aryl(Ci - l& -NReS(O)Z(Cj

- Co) al kyI - NRkS( O Zaryl (Ia RKC(ONR, R, -NRKC(O OR;,
or - V.

(Cl- CB) aflﬂ\l 5""“5‘?”“ "Je F’télg%a? %ng%ahl CS%%&%’?@“. s
mdepend&ntdny hydr ogen, (C Co6) al kyl, aryl or

het er oar and,- 160 WO 2009/ 029632 PCT/ US2008/ 074353
t he das I%olZ T e 7 efsreack H@P%ﬁi%‘& Pdﬁéygeab%(rgtrgm S (sulfur),

%'lig \75151 £ | no%ésoctﬁ%pa[i ie%k%e%é afid %3 ?ndt TR’

heteroaroma ound of "Caim wher &i n

is S (SIéhcfrm§ is iflde Em&nqs:mmyaﬂ)geﬁ) @ aCoyulkyl, whenqucx)alkyl;
is -N(R4)2; and the two R4 girou s are _taken together
with t heash Rrangey is indanbadeniliiaydagen, (Ci-Colalkyl, aryl or heteroaryl,

or Ry and R, are optionally taken together with the nitrogen to which they are

S

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, COOH, RiR;N(C;-
Ce)alkyl, —(CH,)nNR;R;, “C(O)NR;R;, ~NR\C(O)R;, arylC(O)NR;R;, ~C(O)OH,
(C;-Cg)alkyl, (C3-Cg)cycloalkyl, —(CH),OH, (C;-Cg)alkoxy, halo(C;-Ce)alkoxy,
(C1-Co)C(O)—, (C1-C6)OC(O)—, (C-C4)C(O)O—, heterocycle, aryl,
heterocycle(C;-Cg)alkyl, aryl(C;-Cg)alkyl, ~NRS(0),(C,-Ce)alkyl,
—NRS(0),aryl, -NRC(O)NR;R;, -NRC(O)OR;, or —-OC(O)NRR;;

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

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

and
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attached to forma 3-8 nenbered nonocyclic or a 7-12
nmenbered bicyclic ring system each optionally

W@ uupoessNng one or nore additional heteroat omRECDULH08/074353
selected fromO (oxygen), S(O, and NR, wherein each
ring systemis optionally substituted with one or
nore Rd. 10. The conpound of Claim?7 or 8, wherein Y
is -N(R4)2 optionally substituted with one or nore
Rd. 11. The conpound of Claim 10, wherein -N(R4)2 is
pi peri di hapa bst i 0 | :
Rt 12, ) oshBl 1BRIEYcsc 25 BHRE, Fplt 801 ek B ring
whesmrisisg ZN(ZF4ad 71 kesterddorstianot a 4
7-azabi cycl o[ 2. 2. 1] hept ane or
1-azabi cycl o[ 2. 2. 2] oct ane, each optionally
substituted with ( I . . ound of
dalm 8kﬂr/]\/|etC AP %%ndporgc]g/llg%g%it‘ﬁ%%rel\r/\lhllgﬁs %g&éﬁ%ﬁgs are both
CR5 where each R5 is H (hydrogen), Xis -C(=0), Y is
- NoR4) 2;rhaRGmBaghd¥t diginty, WheBin YhE-QIRSS; .R4 1S not
-OH, and when Z2 and Z3 are both CR5 where each R5 is
H, and ¥d two R{ gfups taheetakenytdgstheotvithObe nigrogen to which they are
-Q(Cl- al kyl . -161 \WD 2009/ 02 2 P 2 74353, .
14?.(21“&\%?3 %%ﬁﬁ%ruﬁé-%fn%re&n@oa?cyg oone ?%}eo prgd Gicycic ring
hayj t f : " : -
syt B G EHa oBnpipEons) b ool Hekrotbmgroups
t hegle@td frodbO (dhgzean fioun dnd NRC veieneil 4achntiiey gistenXisi aptionally
-C(=0O). 16. The conpound of any one of Clains 7, 9, or
11 splslifwed WHB oppPIPER RaRL / -A' RS NNO\ RS

10.  The compound of Claim 7 or §, wherein Y is ~N(R*), optionally

substituted with one or more Ry.

11.  The compound of Claim 10, wherein ~N(R*), is piperidinyl optionally

substituted with one or more Rq.

12. The compound of Claim 7 with the proviso that when Y i1s ~N(R%),, 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.

13.  The compound of Claim 8 with the proviso that when 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? and Z° are both CR® where each R’ is H, and X is —C(=0), then
Y is not —OH, or —O(C,;-Cg)alkyl.
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X-Y or a pharmaceutically acceptable salt or prodrug
ester thereof. 17. The conpound of C aim 16, wherein X
WO 20090%89%68) . 18. A conmpound of fornmula Ila: RIPCY/PS2008%074353
A2 ; Zz2 "A3 Z3 Z1 ( X-Y (lla) or a pharnmaceutically
acceptable salt or prodrug ester thereof, wherein: R

is H (hydrogen), or is selected fromthe group
consisting of aryl and (C -C6)al kyl, each optionally
substituted with one or nore Rh; -162 WO 2009/ 029632
PCY,US2648/c0 é of %A nEB LRI IR R ¢ Rl Ke HRl REREH:
fromthe grou consisting o alo cyano, Ritro,

-OH, A is N(nitrogén), or CR2; RRis H (hydrogen),
(C1- C6) al kyl , aryl (C\: OgQ,aI kyks (C2-Co)al kenyl, (C2-
C6) al kynyl, or aryl ¢ptipnally substituted W|th one or
nore hal o; A2 and A@@r Nodggendent |y O (oxygen)
or N (nitrogen) with tHe p o that when A2 is O,
A3 is N and when A2 is N, A 0; Z, Z2, and Z3 are
each i ndependently O (oxygen), (_%trogen) S

(sul fur), r CR5 WI h the at a? | east. one
of 7 " poa eliwresauicalyagerpseBle el R prede Mor i uent
H (hydr ogen), (Cl-Co6)al kyl, or aryl(Cl-C6)al kyl; Xis

4 —~gach n is
epen(}-lh %pgﬁnq%ftréé%&)% %mgﬂ 0%18? 1, and 2;
each z is independently an |nt eger selected fromO, 1,
ande2; The compound of any one of Claims 7, 9, or 11 having the formula:

R‘I

~

or a pharmaceutically acceptable salt or prodrug ester thereof.
17. The compound of Claim 16, wherein X is —-C(=0).

18. A compound of formula Ila:

(11a)
or a pharmaceutically écceptable salt or prodrug ester thereof,
wherein:
R' is H (hydrogen), or is selected from the group consisting of aryl and

(C1-Cg)alkyl, each optionally substituted with one or more Ry;
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Yis -N(R4)2 optionally substituted with one or nore
Rd; each R4 is independently selected fromthe group

wewshztsng of hydrogen, -OH (C i -C6)al kyl,PCT/US2008/074353

(C2- Co) al kenyl, (C2-C6)al kynyl, (Cl1 -C6)al kanoyl, (Cil1

- C6) al koxycar bonyl, (C3-C8)cycloal kyl, -(CH2)"

(C3-C8) cycl oal kyl, heteroaryl, aryl,

aryl (G -C6)al kyl, heterocycle, heterocycle(C 1

-C6) al kyl, heterocycl e(Cl- C6)al kanoyl and NRaRb; or

two R4 u re opti t itk e

nitr oge%ggjo%s\klhl cﬁldf’lﬁégggﬁﬂegé? %@%ﬁ%&ﬁ tq ggfgg(?&rﬁ gﬁg&éﬁlg of halo,
merbatgditpantyoH; c or a 7-12 nenbered bicyclic ring
system gach optionally gonprising one or nore

addi t i orfalis Nentragarb A GRoups sel ected from 0 (oxygen),

S(O Z, d. ) i Ne I i . :
subbt |t drel W PROSREDD(CREPRIH RIS (BRC IR
i NASREBEGN ok ¥ry NPl HREN sebistifbd ©fh ahkyt mogyhaR; and Rb

are optignal Iy taken together with the nitrogen to
whi ch t Heyandr &~ aret eashaddensndentin O ogygniwrte (wigrogen) with the

nonocyclic, or a,y- e red .bi cycl ic nii.ng system

eadh® ‘f‘f’p&lhf’to‘ﬁé‘m@ @ﬁﬁ ﬂ?ﬁ?&é‘ W o‘ﬁéE&'Sl reyCI -C

6al kyl gf'opbsind 9%k &ch ifdehBHRAGY @e(@sggfeg%qh @isitrgen) O Bulfur),
the group consisting of hydrogen, 1- Co) al kyl ;_ aryl,
hetoe GRIrwith the Prov@8) thhtkat least drerf|Z,', Af,yahd dF fisomotIGR C1-

C6) al kyl C(Q.z, .aryl C(O) -, - | kyl,

0 L1 S A s B0, Bt - comon
PCT/ US2Q08/ 074383 _heter o e, of &6) al kyl OC(O) -,

(Cl - C8) %%gm%cggb%ﬁyl ,éMgr)}zd’ Oé\%(l t’ nocar bonyl ;

each Rd each h ii@pepaiéaitlyyaniaeger seleated from 019 and2p,

SRR i o o

3-8 . ] - .

ha o( O 8y N lmiipbd g i et Ry

(Cl - C6) Gé) R is hdbpsndend) &lectddyfromhBt @fpy@hsibtig of hydrogen,

C6) al kyl, aryl (Cl-C6)al kyl, -NReS(O Z(Cl -CG&aI kyl ,
CNREHHO) (EarGlalkyl, NEGECOpMRIYY, (CNROTREIGR! (CigFsalknoyl, (Ci-

S BT oD I L USLREN, 1o a,
i n%@(md@{)hm(yl, hyq{é@&@%&cl& C - Kogratyeyd(C;-@lkydl  heterocycle(C-
het eroaryl, "or Rf and Rg are opti onal |y taken )

t odaddlieanoyd el NReRgii arrtwgdh™ grouph ar@rpp[tlnegllyatragen 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 Ry, is independently hydrogen or (C;-Ce)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 salkyl groups;

each R, is independently selected from the group consisting of hydrogen,
(C1-Ce)alkyl, aryl, heteroaryl, (C,;-C¢)alkylsulfonyl, arylsulfonyl, (C;i-
Ce)alkylC(O)—, arylC(O)-, hydroxy(C;-Ce)alkyl,  alkoxy(C,-Cg)alkyl,
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attached to forma 3-8 nenbered nonocyclic or a 7-12
menbered bicyclic ring system each optionally
W@9po2sBsng one or nore additional heteroat om BEDUP08/074353

selected fromO (oxygen), S(O, and NR, wherein each

ring systemis optionally substituted with one or

nore Rg; each Rg is independently hal o, cyano, nitro,

oxo, RRN(Cl-C6)al kyl, -(CH2),,NRR, -CCONR Rj,
-NRKC(O R, aryl(ONR R, -C(OQOH (C- C6)alkyl,

- C8 | oal kyl ~ - ' £OH, - 4
(SR o7 B oI 2%, (R gy,
( Clary@@hiab&Arbdnyl;het er ocycl e, aryl, heterocycl e(Cl -

06)al kyl, aryl(Ql-C6)alkyl, -NReS(O)Z(Ql-06)alkyl
~NRKS( Opzdr W, is indgpendayirhatp, cyammy oty oo, BReN(Ci-Cealkyl,

SR, 20 ot EERORE e RFERHE" scopom. o
Ih 2;&3&219?5@3[%)&&%9@@m(m9m3,®aiéka\m@xyahmb(co,tcé)alkoxy, (Ci-

and the dashe i ne represents an
0 ptGeIEN)—d 60 e UM WHEr- €5 (DM~ hetgrocgdepriybi hejeracycle(Ci-

7 Coilang 8GO0 oar NBRHOAG TG ot ovi e Ohans
Lo O R R QN8 00632
PCT/ US2@a&1 R7/#3b&pehdednBChydiogS, KE Ol Yalkyk 361 Nr BetefOalyl O
> ON Oeaé_}ll llil; ;n% Rgl\lisl}lrl;!iesperll\(lientsly I}\llydrg-gtla\rll,?cl-Cﬁ)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(0),, and NR, wherein each ring system is optionally
substituted with one or more Rg;
each R, is independently halo, cyano, nitro, oxo, RiRjN(C-Ce)alkyl,
~(CH2)NRiR;, —C(O)NRiR;, ~NR\C(O)R;, arylC(O)NRiR;, —C(O)OH, (C;-
Ce)alkyl, (C3-Cg)cycloalkyl, —(CH,).OH, (C;-Cs)alkoxy, halo(C,-Ce)alkoxy, (Ci-
Ce)C(0)—, (C;-Ce)OC(0)—, (C;-C)C(0)O—, heterocycle, aryl, heterocycle(C,-
Ce)alkyl, aryl(C,-Cg)alkyl, ~NRS(0),(C;-Cg)alkyl, —NRyS(0),aryl,
—NRxC(O)NR;R;, -NRC(O)OR;, or -OC(O)NR;R;;
each Ry is independently hydrogen, (C,;-Ce)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 7', 7%, and
Z3 is heteroaromatic;

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

group consisting of:
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ONO\ N-G rzlr- (/Sand OGN ON 19. The conpound
of Claim18, wherein Z" is S (sulfur). 20. The
wa@amepozask2 of Cl aim 18, wherein each R5 is i ndePentgaons/§74353
H (hydrogen), (C1 -C6)alkyl, or aryl(C 1 -C6)alkyl.
21. The conpound of Claim 18 wth the proviso that R4
is not a 7- azabicyclo[2.2.1 ]heptane or
1-azabi cycl o[ 2. 2. 2] oct ane, each optionally optionally
substituted with (C -C6)al kyl. 22. The conpound of
Caim19 with the proviso that when Z2 and Z3 are bo
CR5 where each R5 i Xis -C(=0, Yis-N(R4)2 3@
one R4 isg an t phbrofRd is  not - nd Rh
Z2 and Z3 are\ bdfh \her e eachs > T4
-Q(=0 -, then® ¥ is not QOH, or qcolNCG)a kylg, -165
WD 2009/ 029632 PCT/ US2008/ 074353 23. The conpound of
any one of Clainms 18 or 20 having the formula: R1 A
R OM/ RS S X-Y or a pharnmaceutically acceptable

salt or prodrug er phereof . 0
C ai m 23, reifn \N( ' [ i Q
substitute th r nore/Rd. 2

any one of OcMai ns 18 ©r 20 having t eNfornuI a: RL A
RE NO\ / RS

!
and O—N O N

19. The compound of Claim 18, wherein 7' is S (sulfur).

20. The compound of Claim 18, wherein each R® is independently H
(hydrogen), (C;-Cg)alkyl, or aryl(C;-Cs)alkyl.

21. The compound of Claim 18 with the proviso that R is not a 7-
azabicyclo[2.2.1]heptane or 1-azabicyclo[2.2.2]octane, each optionally optionally
substituted with (C,-Ce)alkyl

22.  The compound of Claim 19 with the proviso that when Z? and 7 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? and Z? are both CR® where each R® is H, and X is —-C(=0)—, then
Y is not —OH, or —O(C,;-Cg¢)alkyl.
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X-Y or a pharmaceutically acceptable salt or prodrug
ester thereof. 26. The conpound of C aim 25, wherein

WO NoORA39%31 s pi peridinyl optionally substituteRCT$3008/074353
one or nore Rd. 27. The conpound of claim 18 sel ected
fromthe group consisting of F/ \ OH/ /S 0~\ O

F/ SFF1'~-l | SH FONOFONOFONO /S\
O,,,-,F/S\OF\FONO F+F~O0FNOOF/\
Nr~ N FFSF/ FONO-NO -166 WO

203 23558 AR R LD E RS .
~F/\ NO F/ I SRSFONO NO FNON\ NO SSF
NOOONOO O, H F \ gha

\ )\Q/
or a pharmaceutically acceptable salt or prodrug ester thereof.

24.  The compound of Claim 23, wherein ~N(R*), is piperidinyl optionally

substituted with one or more Ry.

25.  The compound of any one of Claims 18 or 20 having the formula:
R1
AT R®
/)
N\ %
O

or a pharmaceutically acceptable salt or prodrug ester thereof.

26.  The compound of Claim 25, wherein ~N(R?), is piperidinyl optionally

substituted with one or more Ry.

27. The compound of claim 18 selected from the group consisting of
F / \ F / Vo F /7 N o.
F— T N N FC T s ~7 7 s H
F  o-N 0 F  O-N o] F  O-N o]
F 7\ R
N A o MO\H ANAD o
F O-°N o) ,FON© °© F NO o
Fo— T s Fo—C I s
F - 0 F  O-N o)
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SFs FONOFONON- N F/ SF1SNOFON
OHF FNFFFJ F F~SF~-SN NOFONOF
®IM93F NH FONON, ) F~ S ~—~__ /] F EENUS008/074353
ND,,/ , HNAD.,, . H F/ SOFf SNFONO, F
NOH -167 WO 2009/ 029632 PCT/ US2008/ 074353 F N H
NF/ sFS FONOHFONONN F/ / \ "DF/\
1SNF1S -NOFONO /s\ NF\N' N FFFONO (
FN SON
. 8 S Yaue
F>—" I s FO—C I s
F o-N 0
Y P!
F N
Fo—C I s e
F o-N 0 F O 0
F J\ SVA F J ,O
Fo—" T s 7 s
N e} F -N
F 7\ O N 7\ N
M —C T s
F N-O o] O-
I\ gox” M\ CVO\
R N R N
F—C F— ]
o-N o ., F oN 0 ,
R N N T R MY
F I S F !
F O°N o] , FO°N o] ,
O-H
/ %F a :
E \ F E F
N N
F—< T s P~ T s
F  o-N 0 F  O-N o



F1/S\ '\~-NHFF S\ NO\WVNH %11 FO-NO AO FO-NO
A /\ N\:~HF/ / \ NOH FSNFSN FONGO 0=T=0
WO209M29630=f=0 .H.H F/\ NN/ /S\ N F S PEI/TM0EN74353

'"NO , H NN F/ "/ \NJF// \ N~~~ FFS'N
0O0. HFFO'NSOH ~JF/ / \ NN FSFS11 'J F
ONO-NOH NMH F, ~-/ N1 FSFI S -NOFONO

-168 WD 2009/ 029632 PCT/ US2008/ 074353 NF/ N F SF
SO0FONOF-NH

5ot Ly

F o-N
T
. ML), M
P s TN T s N
] , F o 0 ,
H | H ]
F t R / \ '
F  ON o lun F o O N
NNy @N’H NNy @”NH
/N -
0] /KO, O o,
DTSS!
F // N N'H F /l N /NH
F  ON O 0%%0 F  ON O 080

-N i -N o - i
/ I/\N,H '/\N
N/ LY R / \ J:>
F ] N~
O/N O \O/H F O,N O H
7~
DVIv S NUYNEs
F r s F r s
O-N ) , FON o) ,
H
= /) g F /)
F & S N F 7 S
F ON e F O-N 0
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-NOOONO -171 WD 2009/ 029632 PCT/ US2008/ 074353 H
F/ /' \ NFNM FSFS~-N -NOFONOH F/ \ F/S\
WO2009/0298F 1 S NOF ONOO-1 /S\ F S F O N ETIH008/074353

and or a pharmaceutically acceptable salt or prodrug
ester thereof. 28. A compound of formula Id: RI A 2
Z2 ANA3 -7Z3 Z~J C(R4)3 O (Id) or a
pharmaceutically acceptable salt or prodrug ester
thereof, wherein: R~s H (hydrogen), or is se t ed
i'stipg aryl a CL-\ C6) al kyl ,
% @We Wi t-hy-oé @= 24h (Se8
Rh i & i ngppendent |y sel ected frg
of halo, cyano, nitro, and -"OH

DS .
FMN W FW
F 0] H

/ \
s
o-N F O-N O O

m tdrengroup epnsi st iyng

R 7\
F 7 s
F O-N O O
and H

or a pharmaceutically acceptable salt or prodrug ester thereof.

28. A compound of formula Id:

R1
>:.A1
A2 ) 72
RS <

b

C(RY3
O
(Id)

or a pharmaceutically acceptable salt or prodrug ester thereof,

wherein:

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

each Ry, is independently selected from the group consisting of halo, cyano,
nitro, and —OH;

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

R? is H (hydrogen), (C,-Ce)alkyl, aryl(C,-Ce)alkyl, (Cy-Cg)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;
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Al is N (nitrogen), or CR2; R2 is H (hydrogen),

(C1-C6) al kyl, aryl (Cl1-C6)al kyl, (C2-C6)al kenyl, (C2-
w@ajabrogsy |, or aryl optionally substituted w RET/USZO08074353

nore halo; A2 and A3 are each independently O (oxygen)

or N (nitrogen) with the proviso that when A2 is O,

A3 is N and when A2 is N A3 is 0; -172 WD 2009/ 029632

PCT/ US2008/ 074353 Z', and Z3 are each

i ndepen%n%t Yanf f%%ﬁg{m%ﬁ@gggw gﬂégexﬁ st Jo%&yé sqSulfur), or

CR5 with thé proviso t
Z3 dR wmr g@@aowaamat ﬁseassondufezienaemﬁ 12/ 1sk-h<§tf(mﬁ' ogen),
C, -Co -
;r yl ( c) %@séy B iy rnde@%{@ﬁntmﬂi) @yrii%é@e ﬁ@eﬁﬁwyg MR Reg C(O)NRR;,

fr consi sting of hydrogen, -OH,
%mﬁ‘féé}g %??alﬁpy(]cz 06) al kenyl , (C2-C8)al kynyl ,
(C o) @hé‘halld)ﬁk,mﬂ@endéﬁ@)yaédm&ﬂCﬁbﬁOﬂl)ﬂ group consisting of hydrogen,

(C3-C8) cycl oal kyl éé ) cycl oal kyl
het Gbar U6 -CRN. ke oy atonst oc%r%)alkanoyl -

RSl ST ek p )R I UG HBHRE Qfeeroans,

nDraﬁ_,/l(@quQ:ﬂﬁﬂ Fiaet@ta@ycfﬂo h&eroBpl@aENAE Ik, hﬁé@k&&g@&(@{ Cg)alkanoyl
(C, -Co)al kyl, R. Rob are optlonallytae
t oged NéhR\m ¢akh ph@onmllv rsdgﬁélﬁltt)(bwwm joph ot theye Bu;e at t ac hed

to f 3-8 nb

bi cyel | €At R oad B dinsnimeg iy hufiaety o € ednkEh 85 Ko and R are
W BHGNy QEkéﬁDtBEetﬁer @t@%é‘ﬁflltrogérPW%hlcEQH@ Bd d@ched to form a 3-8
|ndependently hal o, cyano, 0X0

Rf RepNft€redCeloabéyelic or-{ CH2) mehiRfcRgl, bic@(l©) NRE Rystem, each optionally

Q&R“&’}‘Zf%”ﬁpﬁ?& m)o@,z& 6a15ﬁ<g1%@s cg)cé koos)yf’" kyl,
hal o( C, -£4) qu(qg(ymd y;g'ndent?)qgoo) cyanGC]mt'rFG)o%:( RR N(@ Ce)alkyl,

-C6)C(O) O, heteroc heterocycl’e

OGfaCHy)hNRangl EC(O@@RngkyFNR S R0) ﬁ(ylﬂ(&iﬂmklﬂyl C(O)OH, (Ci-
-NReS( O) Zar yl O NRf R NRe C( O‘)lf(]?\’f , . or
-o€( It Kgr-Ceolserlo fﬂk)ﬂs ME&ﬂébg%eHEu ~Goalkoxnt byefCi-Colalkoxy, (Ci-

sele fr Z i en t

i nt é er sel@ﬂt e(’glo¢ %%no(éllcé)eﬁgkg e%&%g@%g A0 kieBityete(C:
l n@%}hﬂf}dent | yarhlydy- @g)alkyl (C CHRISKD).(C aCy)hlkor, —NR.S(O),aryl,
het er oar each Rf an i s i ndependently hydrogen,

(& NEF MR R ar YR GO Ricro DGO NGeR:

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,-Ce)alkyl, aryl or heteroaryl;

each Ry and Ry is independently hydrogen, (C;-Cg)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 R,y is independently halo, cyano, nitro, oxo, R;RjN(C;-Cg)alkyl,
—(CH2)uNRiR;, ~C(O)NR;R;, -NR\C(O)R;, arylC(O)NR;R;, —~C(O)OH, (C,-Cs)alkyl,
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Rf and Rg are optionally taken together with the
nitrogen to which they are attached to forma 3-8

worewperwsk nonocyclic or a 7-12 nmenbered bi cycl PCT/UB2008/074353

system each optionally conprising one or nore
addi ti onal heteroatom groups selected fromO
(oxygen), S(O Z, and NRe wherein each ring systemis
optlonally substituted with one nore Rg; each Rq

Rj &F%*%%?g%y—@ &g@?y?{;’hcﬁggiﬁo&g( &Qﬁélgchéé)alkoxy, (C1-C6)C(O)-,

- NRECCHBE(O)ar (¢ ILTMR B, hetdehdykldiary, Ghetésbdytl(|-Co)alkyl, aryl(Ci-
-173_ WD 2009/ 029632 PCT/ US2008/ 074353

( C-sizldy NBab ) C1-Coiatey] — 2Ry S (o de Y HRKGEPNRIR;, “NRKC(O)OR,,
haIQCg%%ﬁ@%%ggoxy, (C1-C6) (O - (C1-C6) OC( O -,

¥ het erocycl e, aryI

het er oc watiERCk-ik@dpahdantly haseb] (€,-C8)adyiryl or heteroaryl;
-NReS(O)Z(Clg;)aIk oy R SEO 28ty '@@ -}Jlil)ékryC(O) NRLR
- NRkC( Oeart R a rR,-lwd@pmwly hﬁh@gﬁnR(ergé)alkmlepehdehﬁtwaryl
hydrogen, (C 1 -C6)al kyl, aryl or heteroaryl; each Rl
and™} is i ndependent |y hydrogen (G- C6)a|ky| aryl

or hetengardskhed nd tdpestishad éﬁti‘%ﬁalr RBLKIE EBbR aWhe:rem the ring
opt i onal double bond wherein the ring conprising Al

A2 compsiag A'sAhendAdds betatoamonzatit antiéhe mn@cmnmmm§zh@ and 2 is
Z2, and.Z3 is heteroaromatic. 29. The conpound of

CI DEF8ORA ng the formuila: RL AL R5 OWN R5 C(R4)3

O or a pharmaceutically acceptable salt or prodrug

ester thereof. 30. The conpound of C aim 28 having

t h@9f or Mieapmdurikd BC1aiORB RBving the formula:

R‘I

>:A1 RS
O\ P y R5
y /
S
C(RY;
O
or a pharmaceutically acceptable salt or prodrug ester thereof.

30.  The compound of Claim 28 having the formula:
R']

-
N
N ) RS
S
C(R%3
O
or a pharmaceutically acceptable salt or prodrug ester thereof.
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C(R4)3 O or a pharmaceutically acceptable salt or
prodrug ester thereof. -174 WO 2009/ 029632

wOeONPSBAN8/ 074353 31. A conpound of the For nRCEUS08/074353
R CLAZZ3 A ~~ 2\Z4 X (le) or a ,
pharmaceutically acceptable salt or prodrug ester
thereof, wherein: R is H (hydrogen), or is selected
fromthe group consisting of aryl and (C, - C6)alkyl,

ea opty i wi th one or nore Rh; each
Rh%?'s ir‘f%jg%g#d}égﬁ#ﬁ% eglt?aglé'fromthe group consi sting
of halo, cyano, m'tro, and -OH; A is N (nitrogen),
or CR2; R2 is H (hyyrogen), (C, -0C6)alkyl,

aryl (C,-C6)al kyl, (£2-¢6)al kgnyl, (C2- C6)al kynyl, or
aryl optionally sulb&fil “Wrgh one or nore hal o; A2
and A3 are each inde;ﬁénden‘l y ﬁé‘(roxmen) or N
(nitrogen) with the provisz;gzt; xtthen A2 is 0, A3 is
N and when A2 is N, A3, is 0;Z is N (nitrogen), or
CR5; z 2is N (nitrogen), QfeCRS; z 3is N
(nitrogen), or CR5; Z4 is N enitrogen), or CR5; each
R5 i s i ndephadectitically adoeptablpesalt or podri@dsadr khydreof; NR;
R, -CCONR.R, or aryl(C -C6)alkyl;

wherein:

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

each Ry, is independently selected from the group consisting of halo, cyano,
nitro, and —OH;

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

R? is H (hydrogen), (C;-Cgalkyl, aryl(C;-Cg)alkyl, (C;-Cg)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, Alis O;

2" is N (nitrogen), or CR®;

Z%isN (nitrogen), or CR’;

2} isN (nitrogen), or CR>;

Z*is N (nitrogen), or CR®:

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

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

each z is 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-Cg)alkyl, (Cy-Cg)alkenyl, (C,-Celalkynyl, (C,;-C¢)alkanoyl, (C;-
Ce)alkoxycarbonyl, (Cs;-Cs)cycloalkyl, —(CH3)a(Cs3-Cs)cycloalkyl, heteroaryl, aryl,
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Xis -C(=0-, -C(=5)-, -C(R4)2-, or -S(OZ; each z
is an |nteger selected fromO, 1, and 2; Y is R4,

WO NORA9832 - OR4, -SR4, or -C(R4)3, each opti onakdHUS2008/074353

substituted with one or nore Rd; each R4 is

i ndependently selected fromthe group consisting of
hydr ogen, -OH, (Cl-C6)al kyl, (C2-C6)al kenyl,

(C2 06) al kynyl (C, -Co6)al kanoyl, (C, -

?ﬁ(%on}é{e%teroﬁ €. Cﬁ%t@%%&&@(’?(ﬁé)alk}(lch%} V\“lsocycle(cl -Cg)alkanoyl

et éroaryl
2 0 &9(‘1 (D»ZQ,GQZ oPﬁﬁéxUSZQ W(RMS&Bn t\adS )H (éﬁn;@&)"a bitydnally taken together
het er ocycl e, heterocycl e( G

he oy ortegeen | ‘w')héﬂhkta%% attﬁ‘m@d NP?%‘RH‘ a 318 mgrahergd mpnocyclic or a
{ogol harerh i, RS, EE SRRt ol R SPRLLY ShAbERpg gneqor more

t 0 afigitiohal hetBot@iripesied selected Yokl O (6xygen), B(QF, MRINR{ 6dierein each

bi cyclic ring system each optionally conprising one
or Tigrsystemdsipptianaly Slﬁ@ﬂ@\*@a‘["tﬁhﬂ@? eupsreRd;ect ed from 0

h
ot onatsRehE1 R bRt R0F bPaRpr (G0 BSH SRR tnd Ry are
andpfndlly ukdeRgRAankli ty BOGN IO Hh(EGENR dtitheddt form a 3-8

Ra and Ro are optionally taken together with the
ni tesgkened monhtyshictdrey 7al% membgeddeticydid ongnsystemg each optionally

clic or.a.r- nenbered bicyclic ring
oy SrtedBHRGEE ob el § RSB PP lRea w th ne or more
Cl -C eabkul 1s§lh@éﬂé§derﬁl@%@lea%d'fx%rﬂ Aepsietslshng of hydrogen (C-
selected fromthe group consi sti ng of hydrogen, (Cl-
C6 Ya)atpyl, aaylylhetdrearek oechyﬂie)alkmulﬁsyyal Iansuhﬂoﬁ}ziny(lC; Cs)alkle(O)—

BT R B e U e T

C6)ah ey l%(é% (Cr @Q‘alkyﬁ@r)l%&yg(ﬁm RRE & Mb@aﬂ%}ﬁtl

aryl am nocar bony each Rd is | hdependently hal o,
cyano, mratlr R4 axo;ndabdiaghi@t(y -H36), akjapnbo, nitrd CHZ)) INIngRgC] -Ce)alkyl,

oy &4 RowRgkos” CEYEYRRHR iy MR 2 @W(O)Q X, oon, ©r
ggféﬁgwg%g)c?%w@’l 5@@ %ﬁﬁgger o %%Ql);c] Ceyalkoxy, (C)-

het@®jO©)e] e((CQrCG)@GI@Hyl(Cl Gs)ﬂ(()@i }@G@réﬁﬂdd aryl heterocycle(Ci-
- NReS 0 .Z(d CG&aI k - NReS( O Zar3/ - NReC( O) NRf R
& éthf Rg: SRE@AGi- ?ﬁa’@;‘ﬁbndent‘l S(O)zaryl,

an K8 2965 Nﬁﬁi;%ﬁqc{d)eﬁ,, o JoCEINRR,;

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,;-C¢)alkyl, aryl or heteroaryl;

each Ry and Ry 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;

-176-



each z is independently an integer selected fromO0, 1,
and 2; each Re is independently hydrogen, (C I
WO aeymardeyd , aryl or heteroaryl; each Rf and RgPGBUS2008/074353
i ndependent |y hydrogen, (G -C6)alkyl, aryl or
heteroaryl, or Rf and Rg are optionally taken
together with the nitrogen to which they are attached
to forma 3-8 nenbered nonocyclic or a 7-12 nenbered
bi cycl i SyS |y g,
or nor e%aédl t1 o%a %‘%@?g@f olr?ah?(éjr gg%ls? sléllt&gtt% frg{mﬂg@ “Copalkyl,
(XY QER,LNRER,O-C(ORNIRRNR NREEIDRY) aeﬁGtOYNRIB,,S)@(@m $C1-Ce)alkyl,
optionally substituted with one. or nore Rg; -17

20@@3@2)@8@2albm/ti@ih@)@*b?fl@s@é)aﬁﬁaén Ralo(G:- )alkoxy, (C1 -C6)C(O)—,

i n%ﬁ%??ﬁﬁ@)m @l-@é)cf%ﬁg—) .bﬁﬂg égy%te %iy%)lﬁ&r%ycle(cl—Cé)alkyl aryl(C,-

I NRRK 11 RF- @cpbgl%g] : Nﬁ{%l(@hk@é@mk,, —NRC(O)OR,;,

C3-C8) cycl oaI ky (C, -Co6)al koxy
haIOQtOIC(Q@)IBIRsoxy, ( CI C6) C( O) (Cl-0Co) OC( O)
g g é ?g 2: %%gds igg%pg{rl%%c lhg{lxy%%%l(c I -883a(1hyk,ﬁryl or heteroaryl'
-NReS( O I I
j NRﬁCé O))eé%,g,{ éﬁg)l@ iK¥lde eﬂﬁ@fbﬁ( @d%@%e)ﬁ C;I OO ndl%@%l?}ﬁt?r;aryl
hyandgen, (Cl - Co) aI kyI ar yI or heteroaryl; each R

and R is endent | dr og I ryl, .

or et e 4}%4% 056 TSR e qtigal éiav% ohind affickein the ring

op bl,e ngs 1, 2 3
g A R o Fb olfic bpBhe SAFEEhDIM By 22 and

Z Z4ZQarOZﬁtlabdhetZI4)at0$neﬁll’cormtl c or heteroaromatic WI t h

the proviso that the conmpound of Formula |e.is no

sel ect edifhy g Rrpwiso gbaédbe sompPwd plgFermula 1o pey Selected from the

20%%\1%20%9;’1%1 CJ¢- US2008/ 074353 NH2 F -/ F ~OH HN O HN
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/| ONON" N FHOFNHNj) HN HOONON V I\ FN

HNW OHOO ONONHNCF3 HN ¢l D~ '), ~' O M2
W®2009/42930 ~NH O N OGN N NH2 F3C / F3C O N EEMMUSNBE074353

NH2 gr / ONONand FOH HW O ON-178 WO

2009/ 029632 PCT/ US2008/ 074353 32. The conpound of

G aim31l, wherein Z', Z2, Z3 and Z4 are each CR5. 33.

The conpound of Claim 32, wherein Y is -N(R4)2. 34.

The conpound of O aim S,Qthavi ng the formnul a:

F ﬂ F )/OH
O HN O O HN

F HQ F ﬁ
O HN’>—’> O HN
HO
e O e o
O-N O-N ,

N— NH,
FsC FaC
s y @) v ) O
O—-N O—N
NH, NH,
O RGONG
O O
¢ y/ ¢ y/
O- O- and
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RLRS ARS N\ 0Y X R5R5 or a

phar maceutically acceptable salt or prodrug ester
waQ bwpezse32 35. The conmpound of C aim 32 sel ect eRCE/D808/074353
the group consistingof FFFFFFFFF 01 0. NN
O/ & ™H OO0 FFFFFFFFF O O O NON
NONNOOOO FFFFFFFFF 0 00, NNNNOO

O -179 WD 2009/ 029632 PCT/ US2008/074353 FF F F F F
FFF ONONON

32. The compound of Claim 31, wherein Zl, Zz, Z? and 7 are each CR®.
33.  The compound of Claim 32, wherein Y is -N(R%),.
34.  The compound of Claim 32 having the formula:

R1
1

R5
A
;/ \ RS
N\
© Y
X e
RS
R5

or a pharmaceutically acceptable salt or prodrug ester thereof.

35. The compound of Claim 32 selected from the group consisting of

F.F F F E F
E F F
o 0. ~ 0. -
O\N/ N N
o} o 0
F F F F F
F F
0. -~ 0. - 0. -
N N | N |
OH N\O/ N\O/
O 0 O
F E F F F
F F
0. - 0. ~ 0. ~
N N N
N
(0] (0] 0]
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NO OO, and O or a pharmaceutically acceptable salt
or prodrug ester thereof. 36. The conpound of Caim
wa@2ohawesy the formula: RL Al RS /J-- Rs 0- 1IPCHUS208/074353
R5 R5 or a pharmaceutically acceptable salt or
prodrug ester thereof. 37. The compound of C ai m 36,
wherein Yis -N(R4)2 and Xis -C(=0-. 38. The
conmpound of Claim37, wherein R is Cl173 and A" is
¢ GR2. 39. The compoupd of Claim31, wherein: Z', Z2,
F~3 and Z4 are eaehBCR5; Y is -N(R4)2|;: ghd X is

Caim41 lkaving the formula:oCF3 R%mljeS >1'\R5 0el N
C(R4)3 R5 ’
or a pharmaceutically acceptable salt or prodrug ester thereof.

36.  The compound of Claim 32 having the formula:

R1
5
1 R
N
N Y
x/

R5
R5
or a pharmaceutically acceptable salt or prodrug ester thereof.

37.  The compound of Claim 36, wherein Y is ~N(R*), and X is —C(=0)~.
38. The compound of Claim 37, wherein R'is CF; and A' is CR%.

39.  The compound of Claim 31,
wherein:
Z',7?, 7’ and Z* are each CR?;
Y is —-N(R*),; and
X is ~C(=0)~.

40. The compound of Claim 31, wherein Y is =C(R*); and X is —-C(=0)—.

41. The compound of Claim 40, wherein Z, 72, 7? and Z* are each CR®.
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R5 O or a pharmaceutically acceptable salt or prodrug

ester thereof. 43. A pharnaceutical conposition
wWeawpoessng a conpound of any of Clains 1, 18PCRB$2008/074353

31, and a pharnaceutically acceptable diluent or

carrier. 44. A nmethod for preparing a pharmaceutically

acceptable salt of the conpound of any of Cains 1,

18, 28, or 31, conprising: a) deprotecting a

copes PalicBhoBAIPOHEMih R ha GARRI Bffugne or nor &

protecting groups to provide the conpound; and b)

form ng a pharnace®fi calkdy acceptable salt fromthe

conpound. 45. A method for Rhhibiting one or nore

monoamni ne oxi dase AO)\ enzymes RA an ani ma

conprising adm ni s LA e TR animal an effective

anount of a conpound'%f any d aigg4yl, 18, 28, or

31, or a conposition of CO& 46. e net hod of

cl ai m 45 wherein the anifmal ealthy animal. A47.

The nethod of claim 45 wherei®® th& animal is an aged

ani mal . of8 phémimtiadlll acceptiblenit g padguy éstorehdreofct i on

in an aninmal in need of such treatnent conprising

adm nistering to the animal an effective anount of a

conpound, of  an of al s, . . 2 or r :

conpost t SheBeey i Ay3b0Tadn sqiforidf adonipbupd op g of Claims 1,
18, Y1&k 81l NarldeplaRha®titlyacbepdbldila@nt dBdarrier: 181 VWO

2009/ 029632 PCT/ US2008/ 074353 50. The met hod of cl aim

48 wherein the animal is an aged animal. 51. A nethod

for, treatin -associ at ed menor.y i ai r.ment il d
co é‘ﬁ"[ ti %meﬁ]%ggﬁ ngr}ngﬁ éirﬁ&n%e}lflgalbms%geapst%ﬁ% Pdlt op tke compound of
any BACkIMS N1 & 28I SEAS BomPridngani mal in need of such

treatment conprising admnistering to the animal an

ef fecti v aepiptectiog @ coonsrendiagoorapppnd othatCicanpgses, one or more
18, 28,.or 31, or a.conposition of,Cl aim43. 52. The
mat’f’l’i?z)taét%ﬂwg EEPUHS P @‘io,“é/:%tgg 8?’??"?‘?‘[@’ 8% el has a di sorder

of the @§NbhAing ARaMRARUSY QG epRable shitErdiR HADnPound.
claimb5l, whereéin the ani mal has head traunmm, brain

trauma or cerebrovascul ar di sease. 54. The et hod of

cl aism 514 mwlterdefion inthlilgitiag on@br mase mbhembineoxdiasd (VMAO) enzymes in

di sorder. . . . . .
an animal comprising administering to the animal an effective amount of a compound of any

of Claims 1, 18, 28, or 31, or a composition of Claim 43.

46. The method of claim 45 wherein the animal is a healthy animal.
47.  The method of claim 45 wherein the animal is an aged animal.
48. 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 Claims 1, 18, 28, or 31, or a composition of Claim 43.

49.  The method of claim 48 wherein the animal is a healthy animal.
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55. The nmethod of claim 51, wherein the aninmal has an
affective disorder. 56. The nethod of claim 53,
waobmwper3z he cerebrovascul ar di sease i s vascul BET/US2008/074353
denmentia. 57. The nethod of claim51, wherein the
coghitive inmpairnent is associated wwth depression.
58. A nethod for treating a psychiatric disorder in an
animal conprising admnistering to an aninmal in need
t hepeof ' f ny of
S e e T S R
59. The nethod of cl ai m 58, mhereln the psychiatric
di sorder is a disorder of the _central nervous system o
- 182- WO musheab Se3iene/ M Teeigd I8ENEy, mmm{h@dd cognitive
1mp§) ngrlt ﬂk}g’e%%ne% e(fls%la& pq)agkncigc{ dse éhs%];set pne aﬁ esﬂx &Qf 1rh tneed of such

age- associ
treaﬂi’ﬁdnd c@xﬁgllil$1ﬁg ‘d@niﬂimﬂirfgmrthe axﬁhﬁah@h Bﬁéctﬁ/edilnﬁﬁlﬂs Sf ®Eompound of any
Par ki nson' s di sease. 61. The nethod of claim58,
of Glgvas di h3.t28e0ipkly Ohp sompesitensefGlaim #3. associated with
head trauma, brain trauma or cerebrovascul ar di sease.
62. The nmethod of claim58, wherein the psychiatric
di 3$9r derTheSméthb@ R i PAmAST | Whéreindihg GnglRs]l. h4&a3a diddRier of the central
met hod of claim58, wherein the psychiatric disorder
nervioys gysteat.f ecti ve disorder. 64. The nethod of claim 61,
wherein the cerebrovascul ar di sease is vascul ar
denentia. 65. The nmethod of claim58, wherein the
Ps¥ghi atihie ndhGP60G4ini 51, 4AREES HOMimBGhasAei® trB@Ha, fR4in trauma or
treating nmenory |npa|rnent in an aninal with a
Cmfbsyeﬁmhtdmcdeisorder conpr|S|ng admi ni stering to the

Qe The et Rl Shefin BoRRRA MrontorO bl disorder.

67. The net hod of cl ai m 66, mhereln the psychiatric

di sorder is a psychotic disorder, a neurol ogica

di $6r derTheoretlrodneficlami T, dihswinithe and@al hhan aitenpoe doonler.
any of Clains 18, 28, or 31, or a conposition of O aim
43,

56. The method of claim 53, wherein the cerebrovascular disease is vascular
dementia.

57. The method of claim 51, wherein the cognitive impairment is associated with
depression.

S8. 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

Claims 1, 18, 28, or 31, or a composition of Claim 43.

59.  The method of claim 58, wherein the psychiatric disorder is a disorder of the

central nervous system.
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acceptable salt or prodrug ester thereof, or a

conposition of Claim43 for the manufacture of a

medi canent useful for inproving cognitive function in

an animal. 70. The use of claim69 wherein the aninal

is he ' - ) e, i ' .

t B el e B L5 unPlin Y5 Blgf (Sl BEELS sysem i
age-8dsoaiated Omeflody iBpdirmdid, ndifd cBfniBde Gmpairment, Alzheimer’s disease or

phar maceutically acceptable salt or prodrug ester
Parkinfopsatiseagt a conposition of Caim43 for the

manuf acture of a nedicanment useful for inhibiting MAO

receptors in an animal. 73. Use of the conpound of any

of 60 ai Mhe kneth& 02 8lairRr583 Whefeid t pEegiet disarliéris associated with

acceptabl e salt or prodrug ester thereof, or a
headctoaypars brdio frawha of egrebravasteler diseaseanuf acture of a

medi canent useful for treating a psychiatric disorder

in an animal. -184

62.  The method of claim 58, wherein the psychiatric disorder is attention deficit
disorder.

63.  The method of claim 58, wherein the psychiatric disorder is an affective
disorder.

64. The method of claim 61, wherein the cerebrovascular disease is vascular
dementia.

65.  The method of claim 58, wherein the psychiatric disorder is depression.

66. A method for treating memory impairment in an animal with a psychiatric

disorder comprising administering to the animal an effective amount of a compound of any of

Claims 1, 18, 28, or 31, or a composition of Claim 43.

67.  The method of claim 66, wherein the psychiatric disorder is a psychotic

disorder, a neurological disorder, or a neurotic disorder.

68. The compound of any of Claims 18, 28, or 31, or a composition of Claim 43,

for use in medical therapy.
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69.  Use of the compound of any of Claims 1, 18, 28, or 31 or a pharmaceutically
acceptable salt or prodrug ester thereof, or a composition of Claim 43 for the manufacture of

a medicament useful for improving cognitive function in an animal.

70.  The use of claim 69 wherein the animal is a healthy animal.

71.  The use of claim 69 wherein the animal is an aged animal.

72.  Use of the compound of any of Claims 1, 18, 28, or 31 or a pharmaceutically
acceptable salt or prodrug ester thereof, or a composition of Claim 43 for the manufacture of
a medicament useful for inhibiting MAO receptors in an animal.

73.  Use of the compound of any of Claims 1, 18, 28, or 31 or a pharmaceutically

acceptable salt or prodrug ester thereof, or a composition of Claim 43 for the manufacture of

a medicament useful for treating a psychiatric disorder in an animal.
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