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and pharmaceutically acceptable salts, prodrugs and N-oxides thereof (and solvates and
hydrates thereof), wherein R, R, R, R, D,J, Z, T, P, 4, w and x are as described herein.
[0007] Also disclosed herein are pharmaceutical compositions. Examples of such
compositions include those having at least one pharmaceutically acceptable carrier, diluent or
excipient; and a compound, pharmaceutically acceptable salt, prodrug or N-oxide (or solvate
or hydrate) as described herein.
[0008] Another aspect of the present disclosure includes methods for modulating
metabolism in subjects. Accordingly, also disclosed are methods for treating metabolic

disorders using the presently disclosed compounds and pharmaceutical compositions.



(c) when J is absent, the dotted |ine connecting ring
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“B” and “C”, the dotted line connecting ring system “B” to the carbon denoted
by “b” in ring system “C” is absent, and the bond between D and the carbon
atom at the position denoted by “b” is a single bond,

(b) when J is -C(O)-, J links ring systems “B” and “C”, the dotted line connecting
ring “B” to the carbon denoted by “b” in ring system “C” is absent, and the
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bond,

(¢) when J is absent, the dotted line connecting ring system “B” to the carbon
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[0012] I n certain enbodi nents of the presently
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ﬁlet( glr %agflyig' is a&p@? (glgﬂsé )§1}lb% tglsed he erocy&oea{(% and
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ed li'ne s no cates
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nat f. ch conpounds wherein ring system
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fOITElHE glg,: l{gﬁ{lste-g’ Bé o%a%én%%o’d{n%eélltsi R%ztg p(gl-gl Ialiyl():,#mp erxarcr:l-ple methyl, ethyl
or propyl. In other embodiments, R*® is -C(0)-(C,-C4 alkyl), for example acetyl. In other
embodiments, R*® is -C(0)-0-(C;-C4 alkyl)-, for example -C(0)-O--butyl. In certain
embodiments, no alkyl of R** is substituted with an aryl-, heteroaryl-, cycloalkyl- or
heterocycloalkyl-containing group.

[0013] In certain embodiments of the presently disclosed compounds of structural
formula (I) as described above, ring system “B” is not fused to ring system “C” at the

position denoted by “b,” so that the compounds have structural formula (II):

RZ
NR4 N~
O
R! (D).
[0014] In other embodiments, ring system “B” is fused to ring system “C” at the position

denoted by “b”; for example, the compounds can have structural formula (III):




[0016] I n ot her enbodi nents of the presently discl osed
conpounds of structural formula il (1), "B" represents
W@ RBYMs21861 whi ch the benzo ring is |inked or fRGSEUS1009/041448

ring system"C' and the dotted Iine is not a bond but
merely indicates that the benzo ring is fused to ring
system " C' or not. Exanples of such conpounds wherein
[00t5]ng BicsttaimetnBddiimsnts of th psschtlyalisclongl ®@yrgbemis oCtnateal
represented by tgg formul a N RR RL In certain

such enbodi nment s Zis Nand Dis CH or G

substituted by agng e ’§¥Mu [0017] I n ot her
|'y disclosed conpounds of

enmbodi ments of the
structural fornmul ) ), "B" represents (R3)w, .in which

forrayfa (I B depreserty | & Vi nked or  f eich e beng ring jslinkgq orfused
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o> N 0
o LI

P (R4)x RS)W R1/

T—Z

In certain such embodiments, Jis-O-, Z is N and D is CH or C- substituted by one of the x
R,

[0016] In other embodiments of the presently disclosed compounds of structural formula
\ g
(D), “B” represents (R , in which the benzo ring is linked or fused to ring

system “C” and the dotted line is not a bond but merely indicates that the benzo ring is fused
to ring system “C” or not. Examples of such compounds wherein ring system “B” is not

fused to ring system “C” are represented by the formula

- E

Rﬁx

N——Rz
R%w
In certain such embodiments, J is -O-, Z is N and D is CH or C- substituted by one of the x
R,

[0017] In other embodiments of the presently disclosed compounds of structural formula
% /Q/’N\\)>#
(), “B” represents  (R)w , in which the pyrido ring is linked or fused to ring



N-. L. N R2 (Rwo In certain such
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waawstgaied ed by one of the x R4. Floati ng bondBCT/US2009/041448
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systpmr iCdiané theidn'gectiﬁnetiheotiarﬁoddlblﬂ[rﬂ_qray & diyards dianehepiyrido ring is fused

to Y SRR 18 R B ST Bt top i e AL oy B ol

fusdditagmgyﬁteamcaﬁdre@ragelﬁ&lgrmelﬁ:&maan be on either ring
of the imdazo[1,2-c]pyridine ring system [0018]In

ot her enbodi nen of/t'ihe\ sentl\y di sgitosed conpounds

of structural /r’epéesenps (R)w, in

V\,hlchthe'by'r'ilne |ng| r fyped to ring
system"C' and ott a bgpd but
msrelyindicate Sﬁth a2|ner ng is fused to

ring system"cC n’pl es of ~such conpounds
wherein ring system "B" is not fused to ring system
In ceffain @I(ﬂégﬁ?pﬂlﬁfeﬁﬁl Ed (by ZtlhBI an@ DN ICA or C-Qubdtin@&t Byadn@ of the x
odi.ngnt s [ CHor,C—,
R St b sﬂteo%@cla?ene e C&&bon[(’ééfgwﬁzﬁﬁ frgtlpyridine ring
syst%ﬂb@ﬁkdE@én%o@fménﬁe fRELRA/NE | tNe Finsielyas 66 tHe TR Hag 6f the

structural formula 5
imidazo[1,2-aJpyridine ring system, and the carboxamide (i.e., -C(0)-NR'R?) moiety is on

the imidazo ring of the imidazo[1,2-a]pyridine ring system, and any R’ groups can be on
cither ring of the imidazo[1,2-a]pyridine ring system.

[0018] In other embodiments of the presently disclosed compounds of structural formula

HAS

(), “B” represents (R , in which the pyrazine ring is linked or fused to ring system
“C” and the dotted line is not a bond but merely indicates that the pyrazine ring is fused to
ring system “C” or not. Examples of such compounds wherein ring system “B” is not fused

to ring system “C” are represented by the formula

D/JyN R’
T—7Z qJ [ | |
XL N

i\i’/}?“)x /N \R2

In certain such embodiments, J is -O-, Z is N and D is CH or C- substituted by one of the x
R,

[0019] In other embodiments of the presently disclosed compounds of structural formula

(I), “B” represents (R and is not fused to ring system “C”, one of E' and Eis N and



risrS,, (c E1-1-E2 (1), "B" represents(R)w and is not
fused to ring system"C', one of E1 and E2 is N and
W b@oashes is CH C substituted with the R3, CPCT/US2009/041448
substituted with the -J-(ring system"C'), or C
substituted with the -C(0)-NRLR2), wis O or 1. In
certain such enbodinents, Jis -0-, Zis Nand Dis CH
the otheiGs C$ly issubdtinitediwhly therRe, @ fulistimted vRth th§ 0RO bystant HED), or C

sub SRR e B R BT Y 1Y Gy CR e B RE A Car s N

andiTisa of Gs@blstit@ed bpgnesifsticeR* C'. | n such enbodi nent s,
is other thap 0. In certainh such enbodi nents, J is
[002]%( 0) In, otherie E‘Nﬂmﬂﬁs BEthépgea?j‘élt‘YidESﬁioéﬂi ‘W%H@&% styganryl fppmula

and Dis N | her such enbodi nents, J is
-N(R38)-C(O)-,\Z\|\ Nand Dis CH or G substituted by
one of the x FE? 021] I n certain enbodi nents
according to s twcal formulae (1)-(111), the sum of
LS, - 3 3. For N di , the
0. Baf R 818 8O, an N ABE S bR 07 SR
emtzdondngy; J esritied thae 61 In ¢dreinssunh ahbgliaerds, d id £°(0)-(2igN,,Clpor C-

i 1, and i 2) 4 22] 1 t her ,enhodi nent s. she
subisthug R oo B 105, bl S SPRR IR, PisltPEc - 2
is N(dn{l,D fsi0Hos@-sdubstititR! by sncofpveny!. and is fused to ring

stem"C' (i.e,, Jis aphsent), Zjs N Dis C qis
10028l pﬂﬂ cgrigin (eglbeﬁi}mﬁﬁtéecqo e Grbival Roumtlag (g bum ofp and
q ishafr BUIFar &daMple, n MNeRAbOERLnt, IRE Ghidof p LRPL R I @.0C ik Rl q is 1).
e odl nents o e present I SC|] 0Se compounds O
nmbod ts of th tly disclosed ds of
In agethereamhodimeng the ugedfp and @llsv? (e.gnnig 1 and qis 2).

[0022] In other embodiments of the presently disclosed compounds of structural formula
(D), ring system “B” is a phenyl and is fused to ring system “C” (i.e., J is absent), Z is N, D is
C, qis 2 and p is 1, such that the compound has structural formula (IV):

R )f\ “ fo
N /\/ N—R?
(R R1/ Iv).
[0023] In certain embodiments of the presently disclosed compounds of structural

formulae (I)-(IV), T is

(e

(R}
In such embodiments, Q is -S(O),-, L or -(Cy-Cs alkyl)- in which each carbon of the (Co-C;
alkyl) is optionally and independently substituted with one or two R'®, in which each R'® is
independently selected from -(C,-Cs alkyl), -(C1-Cs haloalkyl), -(Co-Cs alkyl)-Ar, -(Cy-Cs
alkyl)-Het, -(Co-Cs alkyl)-Cak, -(Co-Cs alkyl)-Hca, -(Co-Cs alkyl)-L-R’, (Co-Cs
alkyl)-NR®R’, -(Co-Cs alkyl)-OR'?, -(C(-Cs alkyl)-C(O)R'®, -(Cy-Cs alkyl)-S(0)o,R",
-halogen, -NO; and -CN, and optionally two of R'® on the same carbon combine to form oxo.
In certain embodiments, each R'® is independently selected from -(C;-Cs alkyl), -(C1-Cs
haloalkyl) (e.g., difluoromethyl, trifluoromethyl and the like), -(Cy-Cs alkyl)-L-R, -(Cy-Cs



In such enbodi nents, Qis -S(0)2-, L or -(C0-C3
al kyl)- in which each carbon of the (CO-C3 alkyl) is
wopiovaseaBd y and i ndependent|y substituted w t hPGRES2909/041448
two R16, in which each R16 is independently sel ected
from-(Cl-C6 al kyl), -(Cl-C6 hal oal kyl), -(CO-C6
al kyl)-Ar, -(C0-C6 al kyl)-Het, -(C0-C6 al kyl) - Cak,
allcyl (ISR I5-(@h-y by HROR " —((GAC Clfky(XB0KIDB a (KyC) 2INRBRE0)o-:R ,

-halg enar@;i aldé%gg ?@%O%Owe g?rﬂ?f%rb%(qy)tlﬁnaélﬁéfombﬁlg ltoogogﬂ an 0xo,

in whNBZaanR’, RCbhd Rids mﬁepeﬁm@hlwemm fodm E,QC@JQ@@I)SMBQ
A T A AL T e
alky)-OY(IC)-Co afkGh- @60 Cédtlﬁﬁ?] brfw&doﬁcﬁgu? ggaﬁd' vore @mkﬁyB(O)O 2(Co-Ce

3té}r IR“EA ;S";‘h;@% alkyl %gg(l%al]@r l R%/E}UPS‘E@QI Wltkl@a@é heteroaryl cycloalkyl-
or h@iek&é&éloﬁﬁﬁ)c&mlnu%?o@ Rk E}Ya!n)p‘lesgrpﬁagtﬁlm compdfﬂngg,%gch R'®is

on the sane car bon

-(Coft lsriaHG-Gdwivaket -éCa‘“Gr sHod LK 07(Ci-R's alVRANREBG(GRTCs

alk)ﬁ‘fgﬁlm & z:'éﬁu(&,g‘%ﬁ{%ﬁ? Ekﬁ (}/3 a?l%l(l)gﬁ(oﬁ% g ﬁﬁql%eﬂ E\@é @ _CN, and

twoe 9111 Dhe sarg OO @6 apitikylly- cbm(n@me foBmah ond) )in wh(c@@am R®and R’

s i ot Bae i 1% aF T I gy

alkyi1y) -GG hlkyt) MR KQI-Coullia @ Gyl kyl)SO-§0PE} ki, eCvd,t h an

rvl -, heteroaryl - c). oal or . .
oDy PR ik e - Crofr gt which o ikt or
hakﬁ@fy‘l is(éUi)s@l[uté‘d)\mOMﬂﬂ?L Ragsr{?le d:l§alk3(l£3rl§&r@ﬂykl&5hl)<yl -containing

-(G - hal oal kyl) (C0-C3 alkyl)-L-R7, -(Q0-C3
groy). klwcyrtqquq:@odlm?r@ Q:lgasgr Wq;t)ongﬁl or 0((@§}lbggtuted therecon. Q can be,
for @4 lle) arqu%h&]ﬂtute(( @0 @?alﬁ&l&yllﬁ ot%@:toén%o%%ents oal eeenc, alkyl)

- he same carbon optional Iy
haV@@rﬂmtﬁ enlrf @uhfsbwmblam smgls OX@ gromu Eor cxaoplcRY cenrgn gmbodRaeits Q is

ngd l el d (C1-C2 alkyl), -(G-C2
Cﬁhé %Hﬂi%dﬁm )é%o ?ﬁ@ °];|‘§1-@qgﬂ€bo-cz al kyl), -(00-C2
[0024] ky| Dn-csirRa( bdmmahﬂs pf the coti@@m@Roftytiial Mrih@oe G2-(1V), the
(Rsalkyl) (COC2 3 kyI)-C(O) (Co-C2 alkyl) and -(C0-C2
(O)O 2- (Cc ahkyl), and in which no al kyl or
al kyl is subst| d wth an aryl-, heteroaryl -
gal kyI or  het erQey# alﬁgyl cont ai ni ng gro In
certai n ef96d ents, Q hasYat: ROSEMBHeP Rl progietiyphenyl. In

substituted tla@y . Q can be, for exanpl an
unsubstituted - ' éﬂp\kyl )-. In otherge di mnents, Q
VI ng as |tSR“%H%'N<§1C>S'|:rbst|tut.%ns3 a
0xQ grou or exa in certal nts
oth%erngoc% ‘ﬂ si ngTe bondnrgjt 650)2 -C(0)-: or 1nohe
suchélhbdarﬁént QﬁiwﬁﬂglémMertal n enbodi nents of the

npo ctural fornulae (I R5
[00%5? JIJheznun%er 0 Sbl stlégggfﬁﬂnéhe g styistleéq q}B t@i%yf Félh)ym% 8n§#l2y Jor4.
For |efdarnple iR som@érﬁ&fdlrﬁm theeptbsently BiSETBYc@ e¥mp&fady of structufhl

ne such enbod %I s a single bond. [0025] The
fonﬂlu%@}(lw ysity Bs]t |2t°6érﬂ“§ &l t Reong FW@O@%mede@h%ﬁr%ndo%r least
one Ra\ls haYo, CS’&IOO (C11C4 galoeﬁkﬁf 8- (CF@r hﬁ&ﬁﬂﬁﬂ e(Cl'C]oﬁ&gu ;ise A 1(Cl -C4

nmbodi nent s sentagldl scl osed
Y.

alk}é) raEFalCa fﬂdwhulcé@)q (Go-4 allyyD), yCEOINGTo-Gy4 a119'1}§€o -G alkylg.HNO; or
t
OB SIS By POy Gl e

hal oal kyl), -(Cl-C4 alkyl), -0-(Cl-C4 al kyl),
-C(0)-(Co-4 alkyl), -C(0)0-(Co-C4 al kyl),
-C(O)N(Co-C4 al kyl)(Co-C4 al kyl), NO2 or C(0)-Hca
wherein the Hca contains a ring nitrogen atomthrough
which it is bound to the 10




C(0)-, and wherein no al kyl, hal oal kyl or
het erocycl oal kyl is substituted by an aryl,
wedoensease/l , cycl oal kyl or heterocycl oal kyl - coOPCEUS100%/041448
group. [0026] 1 n certain enbodi nents of the presently
di scl osed compounds of structural fornulae (1)-(1V),
each R5 is independently selected from-(Cl-C6 al kyl),
-C(Of-CindGthehearh nahlkyll hal¢akyd or haerbéyetataybis Bybstituted by an aryl,

hetetr(%ale\}fsll ] oéflp;&; th hefman d éltoglﬁzf](%)n%iug é{o‘m 08 Ri I ky l( )CO Lo Cg 7,
[0026] Ky Dn-ccttbih Bﬂlbpdlﬁl@ﬁt.s obtha b%é%?ﬁ%?e&?hpouﬁt&b@ §t€utural
- -CN, 4N, IS
for ) e Bl R oS POrehIc FpGrRosCaatiegh y(Ci-C oty

(e. gh @imkd&ﬂétﬁyl (tﬁﬂﬂorom@ﬂh iéﬁ@&l@h"’[ﬁ&b‘)ltco ctﬁrﬁu&nfpmé JJ&A and
k) R N Cosliel G oy Caflob GBI R b b SR

hal@%éﬁy | P)IOZSaanC@N% ik Lakn ﬁc 338 aglﬁl‘R'l ﬂtﬂleﬁéﬁ:d%:nt@%glegggﬁo@{
-(Chét @ibj'lky((Clr(és_fl@@lggwl)t(m e@lﬂwrpiﬂile&lml sifjroromalestl @nd)ﬁilpﬂ/lke); ~(Co-Cs

s GYELEEL i o et AP FoRe B PR, 9LV, )

'(Co—cmkﬂ}ﬁg? R@gﬁhl'(%)ﬂﬂ@y,l) an(l %@EG? aﬁdggaﬂ(p)d.:—(@-,& alk§Ds @8 in which no
- a - -
alkyq Merl%al]al wstlt{lt%y%n g}iy{—yﬁ)le)te_r%q(r&—,oc&é‘%ilgl: AL ogen,

heterWloallkszﬂ eoﬁfd,mm@gmhp C]Fbr%&ﬂhpl&?in oRBeralvdiRint,i cach R’ is -(C1-Cs

ORI 55125 SE 190 T £ SRR o G SR

(C@Cl‘édkél) NRQXR@) -(C2- @'aM))S(O)o(z@) %lg&kmbz Bnd 0¥, Gwhich ecach

| |
BB 6 e et o i B A A oy B

alk;h)'iLQ@ b{hlk&ﬁ ‘e‘@ob@tdlﬁﬂ)tﬁﬁ%wold} aﬁ?l) a.((yol C; alBg}- @t(@’alfog latiy1),

het erocy cl oal y -contal nl ng group

(C<[ @Oiﬂlﬂ]'l) ﬁ(@h@?o&mﬁ@ﬂ}?@dt (GofCatae Y Rpot S 6HyBt anddr trhigh no
resently

o PERHOAE el np® B AUORATMIBKIESET (.

hetardry cloblivgl-epstieng genpt ed by A |s heter oaryl, aryl,

D L e e e

[0028] a heheprosnity dlsalhﬁdrcbmgomydsbmudﬁm1fcedmtmy (DHAIV)ctha ring

be,, for, exanpl e, a nono a het aryl. In .
sy RRebHb i oark T GRaR g Ao T el a R exapplesin
one@mbo§ireB thlriglsysterd @b obdlicdyl A S8 BS iyt ditagtevda ). TKOrin@fMtem

optionally substituted with one or nore R16. For

den%%hw ‘@ o heafor panaple. anonesychie gl 9 hateoaryly Ip pae %Er%ﬁlment
wheiqp@¥AtMﬁgF@@teﬁ i$ aﬂg}g Iqels AX@,-@Falig)- BpeoHBEY bloiBRd wihdx&3nd

or exanple, in certai'n enbodinents, Qis

optio subséltlgq:chwgn]@omdnore g{ O)FQI: exan@(qg)p cange a- (@-H(CCHQ(»I].) having
its c[n%pgl%lti: ]95 Wéo §Xe0 blnanclﬁ{sﬁ‘t% ﬁ‘lte%nt@o 3%8{29 Pf)r etxgﬁ llealél certain

present conpoun s of "struct for
emt(OId)rne(ntst is t@Hb-rd siglsharderfi(QenoCed- by -CA(CHg-. a phenyl .
t
[00 pﬁﬂ ONEor! enprﬁﬂqug%rgu% %I{Sﬂ? dl%g%pérj% | a% #r%se%tl% Q%HS%d cgrn%F %ds of
struemlbib ﬁlrﬂiﬁhb (DYIV)sthi riag ysikRn dotd Ib@ CABdk pshaﬂylt Hie o1y ejmlmdlment,
. t
y is TG B bl e st 1B 04y i sl rgpother
emldldiydn}, .y is Cafld R{ @Qel@éec&fr&yi lthe grodyl EHhOistof Mloﬁé}k’tﬁd) »C1-C4

el - Bon i S AT ool HORCAF ot

-C €] alkgd), DOl ack 1Ryl alkyBNGO] dhdwhr BPin which the
(@ﬁb@ﬂ) : k%?) g? fdﬁ %A %F@ng |§gsubét|tu?gEHby an
aryl heteroaryl cycloalkyl or
heterocycloalkyI-containingMgroup. R5 can be, for
exanple, -d, -F, cyano, -C(0)CH3, -C(0)0OH, -C(0)NH2,
trifluoronethyl, difluoromethyl, difluoronethoxy or
trifluoronmethoxy. In another enbodi nent, the
(R5) Ynoi ety is a 3,4-dihal ophenyl. [0030]1n anot her



ring system"C', J is absent, Zis N, Dis carbon, q
is2and pis 1), Tis not -C(0)0-(C0-C6 al kyl).

WO 0®3234186 cert ai n enbodi nents (e.g., when ri ngPG/ESWAY/041448
"B" is a phenyl and is fused to ring system"C', J is
absent, Zis N, Dis carbon, qis 2 and pis 1), Tis
not is not - CH2C(0)OH, -NH CH2-C(0)0H, -0-CH2-C(0)O0H,

Hca ©OhRinSh2 inGn@yd@eh atoBHGHEH @hidhijt is Diua( ®) ﬁbB@(—(D#—Bn@(tOMﬂbh no

(ool b T IRV BLHG Y B B LoBIORILeT ¢ e

het@@iypmulmsall &m&uﬁﬁg potpir Rl cafhi ot examy)e, -C1R4) &yanh 0-CRORA:,
o t\%@owmfdﬂ%m%&ﬁdeéEWfB@ath%onféﬂquﬁmethoxy

reference to structural forrmulae (1)-(1V). WO

2009/ 132136PCT/ USZ009/ 041448 [0034] I n one embodi ment
of the presently s'sclo~ed conpounds t he conmpound has
structural for s v n whichnis 1, 2, 3 or

In agother nbeimeg s "Var i abl e1§°15‘|5’é5 géfrdiderhensdescri bed

[Ooﬁg OV erVinbifcr GRBIIRRGEof Be Blebdhell WlsBlosddompb@fs oF dtructudal -
%In one enbodi nent of the presently disclosed
fon@léhfp@

dds, the g syéﬁ@ﬁdi@ﬂ@echbss“&f paderaalylf Berrarpmplesn cyrtain
em‘t(o@ﬂﬂe)nts, the ring system denoted by “A” is a pyridyl, a thienyl, or a furanyl. In one

—~——

embodiment, when the “A” ring system is heteroaryl, Q is a -(Co-Cs alkyl)- optionally
substituted with oxo, and optionally substituted with one or more R'®. For example, Q can be
a -(C;-C; alkyl)- having its only substitution a single oxo, or an unsubstituted -(C¢-C; alkyl)-.
In certain embodiments, Q is -CH;-; a single bond; -S(0),-; -C(0)-; or -CH(CHz)-.

[0031] In certain embodiments (e.g., when ring system “B” is a phenyl and is fused to
ring system “C”, J is absent, Z is N, D is carbon, q is 2 and p is 1), T is not -C(O)O-(C¢-Cs
alkyl).

[0032] In certain embodiments (e.g., when ring system “B” is a phenyl and is fused to
ring system “C”, J is absent, Z is N, D is carbon, q is 2 and p is 1), T is not is not -
CH,C(O)OH; -NH-CH,-C(O)OH; -O-CH;-C(O)OH; -CH;-CH,-C(O)OH; -CH=CH-
C(0O)OH; -N(C(0O)CH3)-CH,-C(0O)OH; =CH-C(O)OH or =CH-CH,-CH,-C(O)OH.

[0033] In one embodiment of the presently disclosed compounds, the compound has

oS @

" R V),

structural formula (V):

in whichnis 1, 2, 3 or 4, and all other variables are defined as described above with reference

to structural formulae (I)-(IV).

12



A N () I S N N1 ,0T/--SNR2 (R3),,/

(M), inwhichnis 1, 2, 3 or 4, and all other
wo a00vakdies are defined as descri bed above w t hPCT/US2009/041448

reference to structural forrmulae (1)-(1V). [0037]In

one enbodi nent of the presently disclosed conpounds,

t he conpound has structural formula (1X): i n which
[0034]i s Th,on2 emBodimedt, of drechradehtlyodibmdwosed aormpdunés trereemgediridriag
S scria?%‘ above with reference to structural
STUSFMATAE YL (1v) . WD 2009/ 132136PCT/ US2009/ 041448

[0038] I n one enbodi neye

conpounds, the cprpou
(RAYX IN,..,. Z\Jﬁn
A

(R

of the presently disclosed
ructgral formula (X):

N—R?
/
R (VD),
in whichnis 1, 2, 3 or 4, and all other variables are defined as described above with reference
to structural formulae (I)-(IV).
[0035] In one embodiment of the presently disclosed compounds, the compound has

structural formula (VII):

(R,
I/\/\/ 0 AN N\ )
LI
T/ n / / S N_R2
R) {
v R (VID),

in whichnis 1, 2, 3 or 4, and all other variables are defined as described above with reference
to structural formulae (I)-(I'V).
[0036] In one embodiment of the presently disclosed compounds, the compound has

structural formula (VIII):

T, (Rw
\ : ; X I\T 0
[j " /(t[ \
N Pa ¢ N—R?
4 @) /
(R )X R1

(VIID),

in whichnis 1, 2, 3 or 4, and all other variables are defined as described above with reference
to structural formulae (I)-(I'V).

[0037] In one embodiment of the presently disclosed compounds, the compound has

structural formula (IX):

(R%)x
o Ly
NM N J_{
T/ n 3/ VN / /N_R2
(ROw R (IX),

in whichnis 1, 2, 3 or 4, and all other variables are defined as described above with reference

to structural formulae (I)-(I'V).

13



T (R3),, in whichnis 1, 2, 3 or 4, and all other
vari abl es are defined as descri bed above with
W0 foensade to structural fornulae (1)-(1V). [O0PCPUS2909/041448
one enbodi nent of the presently disclosed conpounds,
t he compound has structural formula (XI): in which n
is 1, 2, 3 or 4, and all other variables are defined
[0038] debomi bmtlodimonter et fresertdedieriosed temstunds thercalnpound has
¢ fornglae Q -(1'V). [0040] I n one enbodi nent of the
strugeal P &P 's ¢l osed conpounds, the conpound has
structural formia (XI1): T(R3),, \ -;-\--- Nc/

(R4)),0 NI , R N )9 | oA cinn is 1, 2, 3 or 4, and
al | other variaqmizgare def i eé/,s descri bed above
wth reference ructyral yfogul ae (1)-(1V).
T} n /v
(RO R?
0o T/

R’ (X)
in whichnis 1, 2, 3 or 4, and all other variables are defined as described above with reference

to structural formulae (I)-(I'V).

2

[0039] In one embodiment of the presently disclosed compounds, the compound has

structural formula (XI):

R3)\,
T\N ﬂ ( /;Yi>_<o
4/ \\,/J;\y/N / N—R?
®y © {
R (XD,

in whichnis 1, 2, 3 or 4, and all other variables are defined as described above with reference
to structural formulae (I)-(IV).
[0040] In one embodiment of the presently disclosed compounds, the compound has

structural formula (XII):

T, (R3)w
e
Ry, © o
7~
0]
I1
R (XID),

in whichnis 1, 2, 3 or 4, and all other variables are defined as described above with reference

to structural formulae (I)-(IV).

14



WO 2009/ 132136PCT/ US2009/ 041448 [ 0041] 1 n one
enbodi nent of the presently disclosed conpounds, the
W@ oivpasaide has structural fornula (XI11): O ( XPCT/PS2009/041448
which nis 1, 2, 3 or 4, and all other variables are
defined as described above with reference to
structural fornulae (1)-(1V). [0042] 1 n one enbodi nent
[004] t hin qoe esbodimgntdif siel possentlicdipgdasad dempdunéds, dempopohdias

struetur I rmula (XIV): T\(R4) N'\< (R3)0, Rz NRL
““?35 F(%ﬁ@%ICh nis 1, 2, 3 or 4, and all other

varlables are deflned as descrPbed above with

reference to stR ctural rmul ge (I%T(I\O [0043] In

one enbodi nent yqj-scl osed conmpounds,
t he conpound ha t uct ral| ornﬂla (XV) :

(X11D),
in whichnis 1, 2, 3 or 4, and all other variables are defined as described above with reference

to structural formulae (I)-(IV).

[0042] In one embodiment of the presently disclosed compounds, the compound has
structural formula (XIV):
T. 4 N R
(R™) -
x R’
( A \\o N’
R (XIV),

in whichnis 1, 2, 3 or 4, and all other variables are defined as described above with reference
to structural formulae (I)-(I'V).

[0043] In one embodiment of the presently disclosed compounds, the compound has

(R“)\x
R
/N E’ /\

& N——R2

structural formula (XV):

o (XV),
in whichnis 1, 2, 3 or4, wis 0 or 1, and all other variables are defined as described above
with reference to structural formulae (I)-(IV). For example, in one embodiment, E' is N and
E’is -CH- or -CR’-. In another embodiment, E' is -CH- or -CR*- and E* is N,
[0044] In one embodiment of the presently disclosed compounds, the compound has

structural formula (XVI):
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(R r\-\ / (R3), NR2 (XV), inwhichnis 1, 2, 3

or 4, wis 0 or 1, and all other variables are defined
w@200da32186 bed above with reference to structurBCT/US2009/041448

formulae (1)-(1V). For exanple, in one enbodi nent, El

is Nand E2 is -CH or -CR3-. |In another enbodi nent,

El is -CH or -CR3- and E2 is N. [0044]In one

enbodi ment of thegpresently disclosed conpounds, the

conpound has strui\,t\m/ao forgula (Xvl): (R4)x (R3),
T/NR2 O/\ R (XVI], 1| ch e, 2, 3 or 4, wis O
or 1, and all otpﬂht)};rm are defined as described
above with reference’/to str ctur%ﬁ formulae (1)-(1V).
Wien wis 0, the ring positi sihown occupi ed by R3
bears a hydrogen atom [004Z% In e enbodi nent of the
present|y di scl osed conpounds, the c@Wpldund has
in Wi dhUFk 4 r 2'3_ Jrqr W& @01( fs\éhél )11:1 tl@é\(la 'Lbleé de mgfeﬁ alf] désg‘ril']ed agove
3or 4,°wis 0 or 1, 'and a other variables are
witldesfdrersd tagrudwsd forbwtic Abd V. Whdn w &fle thening ppgition shown occupied
1 t.ur. lae (1)-(1V). Wen wis 0, the ring
by%otge?{iiagw&lsoﬁ%%mgbcupi ed by R3 bears a hydrogen atom
[0043) 04 6]nlane embbd manteititediresend ysdiedlost ¢ eoragompds) tescompound has

" dis IoseF %ﬁp reference to structural fornulae
Smft%a- E%Wla)(, )is 1 or 2. For exanple, in one

enbodi ment, n is 2. Ingrgpother @nbodi ment, n is 1.
R S ,
A I >/EN/R
T—N ﬁ\ / |

N 0w
n

(XVID),
in whichnis 1,2, 3 or4, wis 0 or 1, and all other variables are defined as described above
with reference to structural formulae (1)-(IV). When w is 0, the ring position shown occupied
by R’ bears a hydrogen atom.
[0046] In certain embodiments of the compounds disclosed with reference to structural
formulae (V)-(XVII), nis 1 or 2. For example, in one embodiment, n is 2. In another
embodiment, nis 1.
[0047] For example, in one embodiment of the presently disclosed compounds, the
compound has structural formula (XVIII):

(R')

X O AN O
DRPES
T/ / / 0 /N_R2

(R R! (XVII),
in which all variables are defined as described above with reference to structural formulae (I)-
(IV).
[0048] In another embodiment of the presently disclosed compounds, the compound has

structural formula (XIX):
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[0047] For exanple, in one enbodi nent of the presently
di scl osed conpounds, the conpound has structural

WO 00aBA3¢ XVI11): (R4 )x (R3),, [N R2 RL(XVIIPQT/USI009/041448
whi ch all variables are defined as descri bed above
with reference to structural formulae (1)- (1V).
[0048] I n anot her enbodi nent of the presently disclosed
conpounds, _t he conpountR*has structural formula (X X):

(R3), -1..NN- XA 1 ONFR2 (R4) xul
ich fall riabl esy defi ned as
' r oS u&yﬂalformﬂae

RL(XI X) in\l\C

descri bed abo er t U

(1)- (1V). [804%] 1 n @not her enbodi meht "of t he
present|y discl osed conpounds, theRconpoudXhas

in which all variables are defined as described above with reference to structural formulae (I)-
(Iv).
[0049] In another embodiment of the presently disclosed compounds, the compound has

structural formula (XX):

(R4)\x o °

N
(T 10
T/ / / S /N_R2

(R3)W R'] (XX),
in which all variables are defined as described above with reference to structural formulae (I)-

(IV).

[0050] In another embodiment of the presently disclosed compounds, the compound has
structural formula (XXI):
T (RO
\Tj\ |\ D N\; :O
4/ 0 Z8 N—R?
(R%)x
R (XXD),

in which all variables are defined as described above with reference to structural formulae (I)-
V).
[0051] In another embodiment of the presently disclosed compounds, the compound has

structural formula (XXII):

(R
SRees
A sl S e
(R Y (XXII),

in which all variables are defined as described above with reference to structural formulae (I)-
V).
[0052] In another embodiment of the presently disclosed compounds, the compound has

structural formula (XXIII):
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structural formula (XX): (RA)Xx .\ (=)..,,...... \,."Nr1l

T (R3),,,, in which all variables are defined as
waele®ensed above with reference to structural POF/DBI0a%041448

(1)- (I'V). [0050] I n anot her enbodi nent of the

presently disclosed conpounds, the conmpound has

structural formula (XX): (R3), ,k?,,NO [./1)<t'"\

T I RGN-R2 (R4) x0/ RL(XXl), in which al
vari abl es ar e de{ §/Nibed above with
reference to[gtru tural for|ul (1)- (1v). [0051]In
anot her enbodi me \Qﬁ/nre ntly discl osed
conmpounds, Tt he conpound/ as tructural fornmula
(XXI 1) R)w N/RZ
0 I
R (XXIII),

in which all variables are defined as described above with reference to structural formulae (I)-
(Iv).
[0053] In another embodiment of the presently disclosed compounds, the compound has

structural formula (XXIV):

; R
L
N/
/0TS A
R']

in which all variables are defined as described above with reference to structural formulae (I)-
(IV).

(XX1V),

[0054] In another embodiment of the presently disclosed compounds, the compound has
structural formula (XXV):
3
™~y (ﬁﬁg\jg,N
L/j\ J/\/N /
(R')x ° .
& S
I|?1 (XXV),

in which all variables are defined as described above with reference to structural formulae (I)-

(IV).

[0055] In another embodiment of the presently disclosed compounds, the compound has
structural formula (XXVI):
. O
(R")x 9
O N R
N S, R!
ud /N
R%w (XXVI),



(RAX ,..... (:)..... Lt " e Nr
N in which all varl abI es are defl ned as descrl bed
w@kwvasuse h ref erence to structural formnmul ae (PQFUSI009/041448
[0052] I n anot her enbodi nent of the presently disclosed
conmpounds, the conmpound has structural fornula POMO
in which all variables are defined as descri bed above
in whiidhhallnefieblevroe d¢fomes by destritredlabéerwith @éerdnlcd to studpral formulae (I)-
(v 0053] I n anot her enbodi ment of the presently disclosed
onpounds, the conpound has structural fornula (XX V):
[0024R3) Wnnbther dmbodimdnR4Y th0 pisdrBly Ris¢Ib6ddl cpnpointils whé eding@luhd has
var i ?bl e% %é& Befi ned as descri bed above with
struptufal forple (XM Dr uctural formulae (1)- (1V). [0054]1n
anot her enbodi nent of the presemntly discl osed
conpounds, the corrpountaﬁ]as str cturgl formula (XXV):

\/ K
L i’
(R“

in which all variables are defined as described above with reference to structural formulae (I)-

av).

(XXVID),

[0057] In another embodiment of the presently disclosed compounds, the compound has

structural formula (XXVIII):

(R
r\j/ OYS O
|
/>—<
e e N—R?
(R%w o

(XXVIID),
in which w is 0 or 1 and all other variables are defined as described above with reference to
structural formulae (I)-(IV). When w is 0, the ring position shown occupied by R® bears a
hydrogen atom. In one embodiment, E'is -CH- or -CR*- and E* is N. In another

embodiment, E' is N and E* is -CH- or -CR"-.

[0058] In another embodiment of the presently disclosed compounds, the compound has
structural formula (XXIX):

R

A\ O s
[ DR
_N N/ =2
/
N
0 R (XXIX),

in which w is 0 or 1 and all other variables are defined as described above with reference to
structural formulae (I)-(IV). When w is 0, the ring position shown occupied by R® bears a
hydrogen atom.

[0059] In another embodiment of the presently disclosed compounds, the compound has

structural formula (XXX):
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T,N?, -.-,..,N(RAO)X0 I RL(XXV), in which all
vari abl es are defined as descri bed above with
W0 foensade to structural fornulae (1)- (1V). [POBBE$I0N9/041448
anot her enbodi nent of the presently discl osed
conpounds, the conmpound has structural formula (XXVI):
0 (R)x R rNI1IRI1 T.N.,,Nl (R3)w (XXVI), in
whi ch al | va.Fi abl es ar@s)gvefi nedQas descri bed above

with reference\td s¢ruct ah f o mul ag (1)- (1V).
[ 0056] I n anot he¢r enbodi nent t hgpresently discl osed
conpounds, the gQ r(1) Nstructhral formul a
XXVI1): 0O 4 R
( ) (R™)x (XXX),
in which w is 0 or 1 and all other variables are defined as described above with reference to
structural formulae (I)-(IV). When w is 0, the ring position shown occupied by R® bears a
hydrogen atom.
[0060] In one embodiment of the presently disclosed compounds, the compound has
structural formula (XXXI):
ﬁ\o/ ! N R
q
7 J | |
\C?,\ / F N
PR R

3)W

T_

© (XXXD),
in which all variables are defined as described above with reference to structural formulae (I)-
(IV). In one such embodiment, J is -C(O)-, Z is CH or C substituted with one of the x R* and
D is N. In another such embodiment, J is -C(O)-, Z is N and D is N. In a further such
embodiment, J is -N(R*®)-C(0)- (¢.g., -NH-C(0)-), Z is N and D is CH or C substituted with
one of the x R”.
[0061] In another embodiment of the presently disclosed compounds, the compound has

structural formula (XXXII):

o
}/)q\D/J AN N/R2
T_Z\(\j/\J |/ s ||Q1
PR (R (XXXID),

in which all variables are defined as described above with reference to structural formulae (I)-
(IV). In one such embodiment, J is -C(O)-, Z is CH or C substituted with one of the x R* and
D is N. In another such embodiment, J is -C(O)-, Z is N and D is N. In a further such
embodiment, J is -N(R*®)-C(0)- (¢.g., -NH-C(0)-), Z is N and D is CH or C substituted with
one of the x R*.

[0062] In another embodiment of the presently disclosed compounds, the compound has

structural formula (XXXIII):
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(R3),, ,VN- R 1l Rl [0kl (R4)x (XXVII),
(XXVI11), in which wis 0 or 1 and all other variables
wae@dafisthed as descri bed above with referenceP@DUS2009/041448
structural formulae (1)-(1V). Wen wis 0, the ring
position shown occupied by R3 bears a hydrogen atom
In one enbodinent, El is -CH or -CR3- and E2 is N In
anot her enbodi rrent El is Nand"E2 is -CH or -CR3-.
[ 0058] I n anot her enbodlnent of [the presently disclosed
conpounds, the conmpound h P‘u%ural formula (XX X):
(RA)x r .. NN / N\ ORL ()O(IX),
in which wis 0 or(A1 ap ot her variables are
defi ned as descrl abov i reference to
structural for'hul (JI) (I en wis O, the ring
positi on shown oc bears a hydrogen atom
[0059] I n anot her e rms(ﬁf’wof t he pxEs@mt !y di scl osed
in wch rﬂpa?luvgggbles aqg deCfo ng%l Qe%cn ed agctyvreuvgltchurre erenfcg {0 strlu?tu ammae D-
(IV). In one such embodiment, J is -C(O)-, Z is CH or C substituted with one of the x R* and
D is N. In another such embodiment, J is -C(O)-, Z is N and D is N. In a further such

embodiment, J is -N(R*)-C(0)- (e.g., -NH-C(O)-), Z is N and D is CH or C substituted with

one of the x R*,

[0063] In certain embodiments according to structural formulae (XXXI)-(XXXIII), the
sum of p and q is 2 or 3. For example, in one embodiment, the sum of p and q is 2 (e.g., p is
1 and g is 1). In another embodiment, the sum of p and qis 3 (e.g., pis 1 and q is 2).

[0064] For example, in one embodiment of the presently disclosed compounds, the

compound has structural formula (XXXIV):

(0]
Yy f
T/Z\\) / / N\R2
(R (R%w
0 (XXXIV),

in which all variables are defined as described above with reference to structural formulae (I)-
(IV). In one such embodiment, Z is N. In another such embodiment, Z is CH or C

substituted with one of the x R*.

[0065] In another embodiment of the presently disclosed compounds, the compound has
structural formula (XXXV):
(R')x

O
N X

38
R // N\2
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(XXX), in which wis O or 1 and all other variables
are defined as descri bed above with reference to
waerggsusal forrmulae (1)-(1V). Wien wis 0, theCT/USZ909/041448
position shown occupied by 113 bears a hydrogen atom
[0060] I n one enbodi nent of the presently disclosed
conpounds, the conpound has structural formula (XXXI):
in WhiRh all-vAarifbl¢ Ry H¢fRBY ws Qfsogioéd abovenwivthiefinenat to strartueb feemulae (1)-
GVﬁre defined as described above with reference to
tructural formulae (1)- (1V). In one such enbodi nent,
[00686]i S MGHOthes endbodEndaboOthe fresdiltls WistlokiCtopbimdotte edfmpidiad has
X R4 _and D¥§§NH' I n anot her such enbodinent, J is
structapahformuba (; %nd Dis N. In a further such
enbodiment, J is -N(1I®-C(0)- (
and Dis CH or C subsjituted w
[0061] I n anoth i 0
compounds, th
(XXXI'1): jo\c:

g., -NHC(0)-), Zis N

one of the x R4.
Bresent |y di scl osed

tructural fornmula

(XXXVI),
in which all variables are defined as described above with reference to structural formulae (I)-
(IV). In one such embodiment, Z is N. In another such embodiment, Z is CH or C
substituted with one of the x R*.
[0067] For example, in one embodiment of the presently disclosed compounds, the

compound has structural formula (XXXVII):

T(Rﬁx
\\Ti:::L\ | I
2
Y .
|
R38 // R1
(R3

in which all variables are defined as described above with reference to structural formulae (I)-

Iv).

(XXXVID),

[0068] For example, in one embodiment of the presently disclosed compounds, the

compound has structural formula (XXXVIII):

|
NG
CYY
/247\) A
(R')x (R (XXXVIIT),

in which all variables are defined as described above with reference to structural formulae (I)-
(IV). In one such embodiment, Z is N. In another such embodiment, Z is CH or C

substituted with one of the x R?.
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\' W (R"A)X (RA)w (XXXI'l), in which all
vari abl es are defined as described above with
WO edoensaade to structural forrmulae (1)- (1V). |PCDHS2009/041448
such enbodinent, J is -C(0)-, Zis CHor C substituted
with one of the x R4 and Dis N In another such
enbodinment, J is -C(0)-, Zis Nand Dis N In a
[0069r t hiaransthethengrvidontinieithe pbsdngly -dNCIbRdCoBpour(ds, the compound has
N and Dis CH or C substituted with
StNBWEang%“%’We(W [0062] I n anot her enbodi ment of the
presently disclosed conpounds, td2e conpound has
struct ural forﬁﬁka (XXXIII) TFZ P (R4)x
(R3), (XXXIII)\,{l i ch al IOwgrithhl es are defined as
descri bed abovel with ref to Btructural fornul ae
(- (Iv). Ino sueh nt, Jis -C(0)-, Zis
CH or C substituté&d wikh on the x R4 and Dis N
I n anot her such enbodi -C(0)-, Zis Nand D
is N In a further such enb nt, Jis -Ne)-C0)-
(e.g., -NHC(0)-), Zis N Dis Ciik®ix 1), subst i t ut ed
with one of the x R4. [0063]1In certain enbodlnents
in whedhioH Itiarighlesonrs elefinet ay dascrilsd heaevifhorkergneg soouptpyal farpalac (I)-
(vgum of pand qis 2 or 3. For exanple, in one

enbodi nent, the sumof p and gqis 2 (e.g., pis 1 and
[002D]i s M)one embedinihigrt t@mwmsemclowwommmd@f thy camglowenditeis

stlug’tul(a(i:3 f(gmulaRXle. 1and qis 2).

(R
g Y f
N
g (Réw/ R
@ (XL),

in which all variables are defined as described above with reference to structural formulae (I)-
Iv).
[0071] In one embodiment of the presently disclosed compounds, the compound has

structural formula (XLI):

(R
| I
/N / F R
(R (XLI),
in which all variables are defined as described above with reference to structural formulae (I)-
(Iv).
[0072] In one embodiment of the presently disclosed compounds, the compound has

structural formula (XLII):
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[ 0064] For exanple, in one enbodi nent of the presently
di scl osed conpounds, the conpound has structura

WO 200932A3¢ XXXI V) : 0 (R4)x(R3), O(X)OClV), in Mm/ok20a9/041448
vari abl es are defined as descri bed above wth
reference to structural forrmulae (1)- (IV). In one
such enbodinent, Zis N In another such enbodi nent, Z
is CHor C substituted with e of the x R4. [0065]In
anot her enbodi nent of the presently discl osed
conpounds, the conpound THctural formula (XXXV):
(R4)x 0 R38y (R3), RYXXXV) in which all variables
are defined as desciL e wth reference to

(1)-

structural fornmul ae [ 0066] I n anot her
enbodi nent of the ppese scl osed conpounds, the

conpound has strutfur f a ( XXXVI):
P LS O

in which all variables are defined as described above with reference to structural formulae (I)-
(Iv).
[0073] In one embodiment of the presently disclosed compounds, the compound has

structural formula (XLIII):

(R)x (R%,
1
e F
0 N/R1
l
R? (XLIID),

in which all variables are defined as described above with reference to structural formulae (I)-
av).

[0074] In certain embodiments of the presently disclosed compounds of structural
formulae (I)-(XLIID), R' is H, «(C,-C4 alkyl), -C(0)~(C,-C4 alkyl) or -C(0)O-(C;-Cs alkyl),
and R? is -Hca, -Cak-N(R”)-G-R* or -(C,-Cg alkyl)-N(R”)-R** in which one or two (for
example, non-adjacent) carbons of the (C,-Cs alkyl) are optionally replaced by -O-, -S- or
-N(R)-, and R* is -R%, -G-R* or -C(0)0O-(C,-Cs alkyl), provided that two consecutive
carbons of the (C,-Cy alkyl) are not replaced by -O-. For example, in one embodiment, R' is
H, -(C,-C, alkyl), -C(0)-(C;-C4 alkyl) or -C(0)O-(C;-C; alkyl), and R* is -Hca.

[0075] In certain embodiments of the presently disclosed compounds of any of structural
formulae (I)-(XLIID), R' is -H. In other embodiments, R' is (C;-Cy alkyl), for example
methyl, ethyl, n-propyl or isopropyl.

[0076] In certain embodiments of the presently disclosed compounds of any structural
formulae (I)-(XLIII), R? is -Hca. In certain embodiments, R? is an optionally-substituted
monocyclic heterocycloalkyl.

[0077] In certain of the presently disclosed compounds of any structural formulae (I)-

(XLIII), R? is -(optionally-substituted azetidinyl), -(optionally-substituted pyrrolidinyl),
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(XXXVI), in which all variables are defined as
descri bed above with reference to structural fornul ae

W@ 2009/1821%§ . | n one such enbodiment, Z is N | nPERUS1009/041448
such enbodinment, Zis CH or C substituted with one of
the x R4. [0067] For exanple, in one enbodi nment of the
presently disclosed conpounds, the conpound has

(opstlbnalkyt-Eullbaitutbd)plpeﬂlchnﬂ)@@((ﬂph))nall@RQbstltlﬁéli azh!)an\yj)" FE&Zexlamble R’
can g piopaereLE R BT BEd o wPetiop B wBiinEf bR 2 i one
mﬂﬁﬂﬁﬂﬁ%ﬁfﬁ${ﬁﬁbﬁﬂ?&ﬁﬁﬁhﬁmdﬁb&ﬁ?nﬁ%Q@&%&ﬁﬁgﬁﬁﬁﬂmkﬁng?ﬁ

one iment of. t presently discl osed conpounds,
-(opfiqgal dﬁgﬁﬂﬁﬁpﬁﬁg”QWWECtural formula (XOXVII1):
[00‘(Wn| dedtain gh@lcﬁﬂﬁﬂ &ﬁbo@iﬂlen‘{sadﬂtl@@ﬂr@s%nﬁi Gisdedel B&ﬁp(ﬂﬁlds of any of

descri bed above with reference to structural formnul ae

strugtuyal fqrmyac ()4XEHB. %ﬁl@ hoghgyeHylitituted qzetidip-31yh), Lprstonally

sub§H19t@d ﬁ h-\g\g‘)‘ (oétldnﬁlzycﬁb%tugdg St -9t rNobhorﬁﬁ? s@¥stituted
2009/ 132136PCT/ US2009/ 04
azepan—4 yl) For example, in one embodiment, R” is -(optionally substltuted piperidin-4-yl).

In another embodiment, R? is -(optionally substituted pyrrolidin-3-yl).

[0079] In certain embodiments of the presently disclosed compounds of any of structural
formulae (I)-(XLIII), the azetidinyl, pyrrolidinyl, piperidinyl and azepanyl R* moicties
described above are substituted at their 1-positions. For example, in one embodiment, R%is
substituted at its 1-position with -(Co-Cs alkyl)-Ar or -(Cy-Cs alkyl)-Het, for example
-(unsubstituted Cy-C; alkyl)-Ar or -(unsubstituted Cy-Cs alkyl)-Het. For example, in one
particular embodiment, the azetidinyl, pyrrolidinyl, piperidinyl or azepanyl R* moiety is
substituted at its 1-position with an optionally substituted benzyl or an optionally substituted
phenyl. In another embodiment, the azetidinyl, pyrrolidinyl, piperidinyl or azepanyl R*
moicty is substituted at its 1-position with a benzyl substituted with an electron withdrawing
group; or with a pyridinylmethyl optionally substituted with an electron withdrawing group.
For example, the benzyl or pyridinylmethyl can be substituted with an electron withdrawing
group seclected from the group consisting of halo, cyano, -(C;-C4 fluoroalkyl), -O-(C;-C4
fluoroalkyl), -C(O)-(Co-C;4 alkyl), -C(O)O-(Co-C; alkyl), -C(O)N(Co-C4 alkyl)(Cy-Cs4 alkyl),
-S(0),0-(Cy-C4 alkyl), NO, and -C(O)-Hca in which the Hea includes a nitrogen atom to
which the -C(0)- is bound, in which no alkyl, fluoroalkyl or heterocycloalkyl is substituted
with an aryl, heteroaryl, cycloalkyl or heterocycloalkyl-containing group. In other
embodiments, the azetidinyl, pyrrolidinyl, piperidinyl or azepanyl R* moiety is substituted at
its 1-position with an unsubstituted benzyl or an unsubstituted phenyl.

[0080] In other embodiments of the compounds disclosed herein having any of structural
formulae (I)-(XLIII), the azetidinyl, pyrrolidinyl, piperidinyl or azepanyl R* moiety is
substituted at its 1-position with an optionally substituted pyridinylmethyl, an optionally
substituted furanylmethyl, an optionally substituted thienylmethyl, an optionally substituted
oxazolylmethyl, or an optionally substituted imidazolylmethyl. For example, the azetidinyl,
pyrrolidinyl, piperidinyl or azepanyl R* moicty can be substituted with an unsubstituted
pyridinylmethyl, an unsubstituted furanylmethyl, an unsubstituted thienylmethyl, an
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[0069] I n anot her enbodi nent of the presently disclosed
conpounds, the conpound has structural formnula
W@ 200Mm336 (XXXI X), in which all variabl es arBCTHESI008041448
as described above with reference to structura
formulae (I)- (1V). [0070]In one enbodi ment of the
presently disclosed conpounds, the conpound has
unssistitueddurxatolflowtimyl, ar {ikinsubstiR4dd, imRiazdlly Inhdfhy] ( R3)ther@(khdiments,

oo g PR 0 ST RO
pyrid@QTddthyl, farmyerdiodi thiemiimethylt, beazplyasemnt loy inid 0l yds eyl
sub%%?tppéi)%gg%el}e?t?oncxgi%%{xggg DS St St Ao orml a (XLl):
[0081] In certain embodiments of the compounds disclosed herein having any of
structural formulae (I)-(XLIII), the azetidinyl, pyrrolidinyl, piperidinyl or azepanyl R? moiety
is substituted at its 1-position with -L-Ar or -L-Het, in which Ar and Het can be, for example,
as described above with reference to -(Cy-Cs alkyl)-Ar or -(Cy-C; alkyl)-Het. In one such
embodiment, L is -C(0)-NR’-, such as -C(O)-NH-.

[0082] In other embodiments of the presently disclosed compounds of any of structural
formulae (I)-(XLIII), the azetidinyl, pyrrolidinyl, piperidinyl or azepanyl R* moiety is
substituted at its 1-position with -C(0)-O(Cy-Cs alkyl), -C(O)-Het, -C(O)-Ar, -S(O),-Het,
-S(0),-Ar or -S(0),-O(Cy-Cs alkyl), in which Ar and Het can be, for example, as described
above with reference to -(Co-Cs alkyl)-Ar or -(Co-C5 alkyl)-Het. In one embodiment, the
azetidinyl, pyrrolidinyl, piperidinyl or azepanyl R* moiety is substituted at its 1-position with
-C(O)-Het or -C(O)-Ar; in another embodiment, it is substituted at its 1-position with
-S(0O),-Het or -S(O),-Ar. For example, in certain embodiments, the azetidinyl, pyrrolidinyl,
piperidinyl or azepanyl R* moiety is substituted at its 1-position with an optionally-
substituted benzoyl (e.g., substituted with an electron withdrawing group as described above);
or with an optionally-substituted nicotinyl, isonicotinyl or picolinyl (e.g., optionally
substituted with an e¢lectron withdrawing group as described above). In other embodiments,
the azetidinyl, pyrrolidinyl, piperidinyl or azepanyl R* moiety is substituted at its 1-position
with an unsubstituted benzoyl; or an unsubstituted nicotinoyl, isonicotinoyl or picolinoyl.
[0083] In certain embodiments, R* is an optionally-substituted bridged azacycloalkyl or
diazacycloalkyl, for example, a bridged azabicyclohexyl, a bridged azabicycloheptyl, a
bridged azabicyclooctyl, a bridged diazabicyclohexyl, a bridged diazabicycloheptyl or a
bridged diazabicyclooctyl. Particular examples of such R” moictics include optionally
substituted azabicyclo[2.2.2]octyl, optionally substituted azabicyclo[3.2.1]octyl, and
optionally substituted 2,5-diazabicyclo[2.2.1]heptyl.

[0084] When R” is a bridged azacycloalkyl or diazacycloalkyl, it can be substituted as
described above with reference to the azetidinyl, pyrrolidinyl, piperidinyl and azepanyl R*
moieties. For example, a bridged azacycloalkyl or diazacycloalkyl R* moiety can be

substituted (¢.g., at a nitrogen) with -(Cy-Cs alkyl)-Ar, -(Co-Cs alkyl)-Het, -L-Ar, -L-Het,
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Rl (R3)""(XLI), in which all variables are defined as
descri bed above with reference to structural fornul ae
W@ 2009/1821%§ . [ 0072] I n one enbodi nent of the preBEnUE2009/041448
di scl osed conpounds, the conpound has structural
formula (XLIT): 112 (XLII), in which all variables
are defined as descri bed above with reference to
-C(61-O0Ci-Us dkylj, o€ (e, C19)-AL,1-M)Q):-HRO 78PN RADore-SEMh- O Cirentlkyl),
dof iﬁ?h‘fﬂg esent|ly discl osed conpounds, the conmpound has
BEKFUEL U formula (XLIT1): (RA)(R3) r /??., ON

(00833 ( XL]nLdeZtaln Ieﬂlbwdﬁhﬁfﬂtrs] afihfe vanhpabdest akof dﬁfcilmiﬂG?Iaﬁllael (D-
SChi, ye wih refer structura or, ae
(X[?ﬁ %2 kgﬁgd a%%ﬁisf%t?eﬁ g‘i’?ﬁ?o Pyﬁ’?e’i*'illf‘”é’E of® ‘%nl‘?émbnylmem of

present 'y disclosed conmpounds é:]f structural fornul ae
(1)-(XLIT1), R is H (Cl-OfRaI)&,( 1), 0)-(Cl-C4
al kyl) or -C(0)0-(C1-C4 al kyl),, RZR - Hea,
- Cak- N(R9) - G R22 or -(C2-C8 af} |)- 0)-R24 in which
one or two (for exanple, non-adj aho%ns of the
(C2-C8 alkyl) are optionally rep agqg -S- or

the dNIRRH compichdRIE hiasthe R2&ture G R23 or V-'C( 0) 0- ( Clr Wbich ¢ is 0, 1,

y i.ded that 't on ut | arb oft
2, 308 e i) ) oG el 8% o EhrCag oS,
(cm@al g@h -(@&AL, allRl)-Hst, fdco C(gﬁﬁ(;%aﬁ' k- 0:6 aug@i 91):a (@3- @4
alkyl) L%{ (CO-C6 a%(yl))-NR(gC; (co-c6 alkyl) (co-c6 alkyl) C(O)R10 -(Cy-Cs
alkyl)-S(0)R'"’, -halogen, -NO, and -CN, and two R*' on the same carbon optionally

combine to form oxo. In certain embodiments of the presently disclosed compounds, cach
R* is independently selected from -(C1-Cs alkyl), -(C1-Cs haloalkyl) (e.g., difluoromethyl,
trifluoromethyl and the like), -(Co-Cs alkyl)-L-R’, -(Co-Cs alkyl)-NR*R’, -(Cy-Cy alkyl)-OR'’,
~(Co-Cs alkyl)-C(O)R', -(Cy-Cs alkyl)-S(0)o,R", -halogen, -NO, and -CN and two R*' on
the same carbon optionally combine to form oxo, in which each R”, R® and R' is
independently selected from H, -(C;-Cs alkyl), -(C;-Cs haloalkyl), -(Co-Cs alkyl)-L-(Co-Cs
alkyl), -(Co-Cs alkyl)-NR’(Cy-Cs alkyl), -(Co-Cs alkyl)-O-(Co-Cs alkyl), (Co-Cs
alkyl)-C(0)-(Cy-Cs alkyl) and -(Cy-Cs alkyl)-S(O)q.,-(Cy-Cs alkyl), and in which no alkyl or
haloalkyl is substituted with an aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing
group. For example, in one embodiment, each R*' is -(C,-C; alkyl), -(C,-Cs haloalkyl),
~(Co-Cs alkyl)-L-R’, (Co-C; alkyl)-NR®*R’, -(Co-C; alkyl)-OR'®, -(Co-C; alkyl)-C(O)R'’,
~(Co-C; alkyl)-S(0)o,R ', -halogen, -NO, and -CN and two R”' on the same carbon
optionally combine to form oxo, in which each R”, R® and R'? is independently selected from
H, -(C:-C; alkyl), -(C;-C; haloalkyl), -(Co-C; alkyl)-L-(Cy-C; alkyl), -(Co-C:
alkyl)-NR’(Co-C; alkyl), -(Co-C; alkyl)-0-(Co-C; alkyl), ~(C¢-C; alkyl)-C(0)-(Co-C; alkyl)
and -(Cy-C; alkyl)-S(O)y,-(Cy-C; alkyl), and in which no alkyl or haloalkyl is substituted
with an aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing group. In certain
embodiments, ¢ is 1 or 2. In other embodiments, ¢ is 0. In certain embodiments, R’ is H. In
certain embodiments, G is a single bond. In certain embodiments of the presently disclosed

compounds, R** is not substituted with an aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-
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[0075] 1 n certain enbodi nents of the presently
di scl osed conpounds of any of structural fornul ae
W@ R9(3Bd 1), R is -H |In other enbodi nents, MRT/US2009/041448
(C1-4 alkyl), for exanple nethyl, ethyl, n-propyl or
I sopropyl. [0076]1n certain enbodi nents of the
presently disclosed conpounds of any structural
confamlmgjgraep (l]n)cel(t@(t I:llnb()d,nnEiﬁs bthe piesantly disclosddaiompounds, R* is not

sub SR B Tt BT S Pt RVE Pt oRboalis b fvoinipe eru.

[0086] €S ENtdny eﬁlﬂbsdihﬁﬁt&ﬁ c@xﬁmum 6Ban@fof apyects il for@iulieal)-(XLII), R
formulae (1)- (XLIlIl), R2is -(optionally-substituted
azetidinyl), (optHonaIIy substituted pyrrolidinyl),

(optionally- pi peridinyl) or

-(optionall .tlt ed azepanyl). For exanple, R2

can be -(qf 2l |y substituted piperidinyl) or
hwt&ﬁﬂhhﬁﬁaf y Substituted pyrrolidinyl). In one

IS -(optionally substitute
[00%11 perlncﬁeﬁw)embpﬂmaﬁfépﬁ@ﬁ R HRIAY Of&tmcglral formulae
m-Canih, ead ¥,- @yaﬁm Nek%;cwpwmm Sk ca[rQ(QlZ%HHé (C,-Cs alkyl)

certain parti cul ar |nen% of . the .presen

t
are @ptmal@s@ﬁlae@rhyo@n 1S N.(R Jaryd B 1831Rr2b CERF - @(&)ﬂtféa& alkyl). In
certgél)é:n{bﬁ&lh{eh‘)s th 2-(?8 a'llgﬁ%:s] Igﬁﬁﬁgt St%tkeg %Jm@{ud Jatpo?lqs replaced by -O- or
—N(Bl)pel?'qrdxmme,yﬂ)me en(lqutrn@mfﬂ I1§/ -G lbSHli-CHe-2dR”)-R™ or
-CPP%/éeI—E g%ﬁdbplié(ﬁaﬁ)g)l}m rGI)? ao(ﬂ? er’n ocf;‘ mgﬁtg Stfé n_(ﬂ%(% éf a‘ikﬁ?) 18 ﬂ?stltuted
and%o@ opd d)r(lwalchlyhoﬁslﬂnstdptauécbl@ 10i- pe IN@i)a- Heryelk)lmpllemna)lnakﬂnbmdlment,

R’ %y btggf}C§R§E§%«nggg]?ﬂﬁégﬁfirﬁﬁﬁgé f%ﬁnts of the

-CPEr(ﬁ%ze@IdHé-@'@CSN(RgﬁHMCQ{T&@t@iﬁ%fnb@ﬂm&ﬁbé R is $1. 1y el
fornulaem(l (XLITL), the azetidi nég, pyrrol.idinyl,

embodigagntsy Ry AéHHH%Fzé‘bSﬁﬁSﬂn qRPOdEReats Bs 1B SHPYdedlid an aryl-,
hete’i\éaﬁvyls n_?@lbhlkw @ﬂle@éroctyhféhlk%llco%&%hﬁg 888p. MQErtaX 3MBdEmehtd the
odi ment i's substituted at its 1-position
(Czﬁstakyl)(l@(%smﬂw}) Ar or -(C0-C3 al kyI) Het for
exanpl e (unsubstituted CO-C3 al kyl)-Ar
-(unsubstituted CO-C3 al kyl)-Het. For ex
particul ar enbodi nent, the azetidinyl, pyr
piperidinyl or azepanyl R2 noi ety is substi

posi.tio optional | tJt d benzyl
[00%41 R e I Rl N R or
odlﬁent the azetidinyl, pyrrolldlnyl pi peri di nyl
e nyl R2 noiety is substituted at its 1-position
e%?yl substituted with an el ectron w thdraw ng
p;sor with a pyridinylnmethyl optionally
RYbsti t ut ed a I I g.gr )
(eganple th%%%gﬂgypugfﬁgﬁéggFm®fBglﬁ%%@ an%Hﬁqwﬁﬁémylal
azalstgj;éQqctyutaeldazablpWIanll @atlraabipyddiedWiRA d a8 mpt @igmally substituted

c up,.con yhal o, cyano,
(L&B%fﬁ-%%q ﬁ%%%épkfgﬁ&ﬂpgo%fiwﬁﬁ(?gﬁgioéikyI)
-C(0)-(Co-C4 alkyl), -C(0)0-(Co-C4 alkyl)gﬁ
-C(0) N( Co- C4 al kyl ) (Co-C4 alkyl), S(0)20- \%
alkyl), NO2 and -C(0)-Hca in which the Hca H d; des a
nitrogen atomto which the -C(0)- is boundF mhlch
[008%) al lnydertaifi lethboditlehty e.Qr whl@trﬁfg@@ystdnoaﬂi Kigl i $R W), R is not a

substituted wth an. ar eter I cIo

bengRs sy o GaI Ry P B S AR FeSHRIRT. P
enbodi nents, the azetidinyl, pyrrolldlnyl plper|d|nyl
or azepanyl R2 noiety is substituted at its 1-position
wi th an unsubstituted benzyl or an unsubstituted
phenyl . [0080]In other enmbaZfi nents of the conpounds
di scl osed herein having any of structural fornul ae
(1)-(Xel'lt1), the azetidinyl, pyrrolidinyl, piperidinyl
or azepanyl R2 noiety is substituted at its 1-position
with an optionally substituted pyridinyl methyl, an




[0082] I n other enbodi nents of the presently discl osed
conpounds of any of structural fornulae (1)-(XLIII),
W0 b@9azasé di nyl, pyrrolidinyl, piperidinyl or BZEPS2999/041448
R2 noiety is substituted at its 1-position with
-(0)-0(C3-C6 al kyl), -C(0)-Het, -C(0)-Ar, -5(0)2-Het,
S(0)2-Ar or -S(0)2-0(C0-C6 aIkyI) in which Ar and Het
emimdimdnes, Rf BmoeX-amplicgclofds2. tiesm2-Yedn athevombailintentseR eis @nte
| kyl)-Ar or -(CO-C3 alkyl)-Het. In one
@H%ﬁgﬁégﬁgﬁwn he azetidinyl, pyrrolidinyl, piperidinyl
or azepanyl R2 noiety is substltuted gp’ S l-position
with C(0)-Het or -CXO) Ar; in anothe [ [
is substituted at its p05|t|on with |S 0)
-S(0) 2-Ar. For exanple, in certain enbo
(0090 €t | G Aythin eHﬁSB&HJehtg géq Y| whé FB@ b bdils ®)Aaz epamw iffota4,5-

nmoi ety I's substitute Its 1-position with an
dihyshelsaaztt4yylsubey ot ut mowm?sﬂﬂ(ted gotlonellyb@tgrﬁusﬂd@dewm -R-on-
ec
Syl o S e L A B SR S R AR BB T
[009K pi Incdertmy |€m¢)edlg].ents opthic tpn:aéﬂtlyf disgeostd ¢ou1tpednd/s/1 RhanzdrR together
ectron mnth n ribe
Wl’[fb{hﬁ 8}“0&%%) dvl}hcé @gy 31% ﬁgac§%£ ] i hﬁt yclaﬁ)oig)arPl 8{11%85%\{) lc?me together to
formpiHeer RYRAyhd tie naﬂgﬁramnl coffR tdsbguhet ) fbgn sfblrbes(hmput ﬁdopalbnally-
its positlon w anp unsu jtute
sl SRR AT by moToguie B R gy ish o PR ine. «

pyr{o@@ﬁg,]a' Mp&SAitcairan @NReLHBR! $n othfe dnfboditents, R! and R? come
tlonal?y substituted bridged azacycloalkyl

togea & i(ﬁ@)ﬁl@@g@p@&lﬂy-ﬁ@&ﬁ@j@&&&dg@d agawclo&%bor d1azacy%{oalkyl for
exafpRD) 6 &0 Ia%yélycloﬁexg[ 'a@glﬁgedaa%%bﬁl/&lleﬁ’tpﬁ Qﬁo}‘ih%edadz&)cﬁéﬂg)%gtyl a

azabi cycl ooct di azabi cycl 6hex

brided digethicarlabesyl. @@Clﬂ@debazyblcwolﬁpm pitgeized diazabicyclooctyl.
I f h R2
Parfilfig BRLNE BGLY 5@&&1 R LS 2Rkt 1

ietie |nclu |ona
azalazsa:lbo éﬂdl]@[t}ﬂ 321d2}5(3d1t1§a|b10ydp[2l ohaétyl. substi tut ed

abi gycl acty and o al.| ubstitute
[00%221 5. d%z NIRRT F&'%hﬁ Qf]eII]] €O e getknﬁ ﬁ %ﬁ IPfca cgrbe
subfaititeld)ecdeacribey aboa Ivkt,hl reﬁfende tama:a&ehdnﬁjzlkwmohdmyb @rpeﬁemyl and

sub jtuIed s desc th reference.to,t
eI RAPGT. TOF PamPis e peyari i gt S s ey LRt
alkyTPABL{GSC; dfigN)- Hé‘taIIpAﬁ ~L-MBI-Cayed(@aaash at(ylHeerC(0)-Ar,

di azacyc] oal kyl noi ety can be substltuted (e.0., at
-S(Q21hfets ré@ﬁﬁf\% tslﬁo 2(Y60€3 aBﬂYl%y?S)de?&‘rﬂ ed phaye.c3Vhen R"and R” come
togélﬂg,(ﬁ(% ?onlﬁ%tdwzaéyci%ralkyr ke clﬁl(ﬂ)% substg(lgli apz{ 1@90&@1 Rdky! )

[00934( 0) Eoreecmpl@enam@n §mbca1$m@té équ @é@) Hiidixeant@@fBS] In
certai n enbodi ments of the conpounds of any of
structural fornmulaepl)- (XLIIl), R2is
-Cak- N(R9) - G R22, ag|described above. For exanple, in
one enbodi nent of RO 1- -N b_R22 the
di scl osed conpoundFv1Rﬂ ha he structure' 0-1, in
which ¢ is 0, 1, 2! : d each R21 is
i ndependent |y selected f X (Cl-C6 al kyl), -(Cl-C6
hal oal kyl ), ~(C0-C6 al kyl)-ﬁ(nG—sz’()_ -C6 al kyl ) - Het,

-(C0-C6 al kyl)-Cak, -(C0-C6 al kyl)-Hca, -(C0-C6

in iR Y - By Ri. T e 0 B ko) Sel'th b RPN Suted

by odaa,kﬂ@elmﬂ I\l\ﬁ%ggtaﬁtéd -b@ﬁfﬂ%e @nldzgt@m, Rmu@mltﬁtbebﬁﬁgeodf@mm% CH
optiopally c ne to formoxo. In rtain e i ments
Sub%i#uteilc:@y B]Fegé%t 210 Chstitysedy 5ib 81%0%% {Bp- wﬁ ad EMs
i ndependently selected from-(Cl-C6 al kyl), -(Cl-C6
hal oal kyl) (e.g., difluoromethyl, trifluoronethyl and
the like), -(C0-C6 al kyl)-L2R7, -(CO-C6 al kyl)-NRBR9,
-(Co-C6 al kyl)-OR1, (C0-C6 alkyl)-C(0O)R1, -(CO-C6
al kyl )-S(0)0_2R1, -halogen, -NO2 and -CN and two R21
on the same carbon optionally conbine to formoxo, in
mhlch each R7, R8 and R1 |s |ndependently selected

~A P~ o ~A P~ - o




(Co-C3 al kyl)-L-R7, -(Co-C3 al kyl)-NR8BR9, -(Co-C3
al kyl )-0R1, -(CO0-C3 alkyl)-C(0)R1L, (CO-C3
wW@bkdogh3218{ 0) 0_2e, -hal ogen, -NO2 and -CN and tROT/BD0D0M1448
the sane carbon optionally combine to formoxo, in
whi ch each R7, R8 and Rl is independently sel ected
fromH -(Cl-C2 al kyl), Cl- C2 hal oal kyl), -(C0-C2
absaitRYH) N kubsQoie@dyahk yf the R%Wﬁﬁstﬁdltk@/bg thNRO{REH (TR, CH

sub%l[t%ﬁli %32 &%@%%B%%:Sivgsu gﬁ)g%e( %;ﬁygzz)t’ C s&bq%tu% by one of the ¢

R* ﬁhdfghle l)([(}.‘i(za)p&wzdegﬁlm 5&1@1; kiyd }:“h aranek N.n W\lhﬂn;]ghs OOR 'aRkyid the
.. hal oa IS sybstituted with a r et ay-,
nisgig gt Kypeth P That b PBRG PR el o iy GreBah T
emoRrheks) whBDO i NG 2 Rl Kg ah& thd n@Fogén cdrie LR to form a brldged
enbodi ment S, C1is certain enbodi nents,

bicyckc aereydoaiod ﬁb@é@%ﬂ@%kylem%c B Jneigice %‘b“r’F‘ddlSHOﬁedd’élW&?fﬁ on
the SRR AMBN Bﬁd&fae%éi&u%ﬂ SRS Hskrn. dEa%ﬁ |Rg 58 %&Béﬂa@ﬁiﬂﬂs%lect@g Zom

IS hot substitu an aryl - het er oary

(C1:9c4llbﬂb SYUE Csdrralolq@w@hé@w& @ikﬂ/lkwr (Coc‘éaﬂﬂaflhﬂﬁ‘fg (Gr-6uplkyDEak,

(CEELUBRETDAS T P L £ BRI B3R oo

alk)h)gC@)Bér, YICo-Cs @gkgl){&ﬂ)])@yR dmalogen -NO; and -CN, and two R*' on the same
K t 086

carbo nﬁgé? Cach cgrfal% L[0 nf%lgmz ﬂgols nfn cg%tl%n em?o%{ngnt& P} tlhg Pre]seélrtlﬁ]jifsglé)sed

corr(pb)mc(s)@:abh RY',is Eﬂelblﬁﬂeﬂtllyaelsttédlﬁbmr —€C,-( alkyl), RR2-Cs hA08KY ..,

aingg gy BpgrranLn iy TR 7T s AR (ErCEglion V'R

(C@tkadk;\l) N(RP@)S alkm)smoqﬂa“)a(@o @J alky¥RSERY. pﬁgsmégehh@mz and

are optionally | aced by - -
-C @q(dm? R aqﬂjthp@al{nq @rbmtlona@ggm ({:f@g)l 0x¢ . whysh cach R', R
andéﬂlkﬁéllﬂdepclzﬂaeﬁgfsteﬁ'cﬁd%m' {®NE Salk i) e(d %g'h%aﬁgb,y A

unsubstituted and no carbon is repla

alk}l‘lk R%?e Cs plbyD.efanfpd adkyll-NRdke-Ce asabi ents alk?@) pS(Co Cs alkyl),
40
T QR D R e B SR o e D R0 By no
alkyd rod hadoalkma substityged wah bo wsfl -ahacroapl- atyeldallliyl oﬂ or
exa in on enbaodi 21
rer b 0k SRRk P, SRS BBl ) gy
alkydy, -(CGH2-h@ki2ik O CHO~C( Dy NLRO) —(%@3 alkyl)DBRRIHIC)-C; alkyl)- ORY,
nt S0 Al n._enbo 21
(IR TEROR s Rl e R e O RS O B a1 two k" on

the SdkksdalBou toptoni 1 Ro@bina toyform okkﬁﬁ@ﬁvﬁﬁh ¥heh, R7cx%smailk ¥l - or
het er ocycl oal kyl - cont aj nj ng %@ In certai
,y' 1=

indepesailneiecded frdnetl €51-Eaalky ?%haéoaé@) d5-F Ry LACo-C

alk Gy alkyh)-NRAENC] A03BL Q L@L@glb Aipenis-¢e- 9
}ﬁjg@o“zn y)s sg(em Qﬁ? d % Wg) ( ? S{;I?Rg , vvhen
alkypC{ @) (i Ca 2B e I‘(@mckyﬂkygtﬁ(@ﬂoy (@ecg Akl and o hich n iy or

halh %@G&(ﬂt&f‘@ﬂﬁd B, ikiorGaRlc M&‘% C6M1t@c loalkyl-cont

‘ u<zablhcyc onony? aer a 1er§a§§b| .ecry e)e,r' R2°T s ncc‘g)tn aining
grown. dinaiitdiy cmbdsimentatcasl 1 (>1r 2.eln,othzyr emh@dlmolgs,tci iph. Aexrertain
embolaglegtg] &% d Jlﬁgle"&%ﬁ) cﬂ"z, or C((g)%fl it hbodiments of the presently
disclosed compounds, R** is not substituted with an aryl-, heteroaryl-, cycloalkyl- or
heterocycloalkyl-containing group. In one embodiment, R*® is monocyclic aryl or heteroaryl
substituted with 0-3 substitutuents selected from halo, cyano, -(C;-C4 haloalkyl), -O-(C-C4

haloalkyl), -(C1-Cs alkyl), -O-(C1-C4 alkyl), -C(0)-(Co-C4 alkyl), -C(0)O-(Co-Cs alkyl), -
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[0089] I n certain enbodi nents (e.g., when rings system

"B" is(RB)w), R2 is not a benzo-, pyrido-, pyrimdo-,
W@aa311d6 or pyridazi no- fused azacycl oal kyl . PATIUSI0NE041448

enbodi nents, R2 is not 7-azabicyclo[2.2.1] hept-2-yl.

I n other enbodi ments, R2 is not a quinuclidin-3-yl

noi ety. [0090] I n certain enbodi nents (e.g., when " B"
C(O)N[If(ﬁ@ﬂdk}d)(CRG) alkyl) alRPNDs imohich edghSkyl is not further substituted. The

kshydr oi oxazo 1 noi et pti.on 17
G\ Tome s s Rl SR hedhelgnytiy G-R
[0099)i et For ckimplen esfaddémBitlimet? thes-COOENRIR? moiety is

oxo-substituted heterocycloal kyl. [0091]In certain

enbodi nents of the prgsently disclosed conpounds, R1

and R2 together wi th he nitrogen to which they are

attached (i.e., th ﬁ e nitrogen) cone

together to form Hca, Bl d the nitrogen can cone

together to form fo?iéx'— ,
optional l y-substituted no Nh@ azacycl oal kyl or
monocyclic di azacycl oal kyl, suchGa&“a pi peridine, a

rr [ '
10083} £ toifi Afhenf REAZGE G Al (RERLIE: AEnpdforof
amﬂpumnﬂnﬂrhgssmbsztutedodrQ@gédFazamypkaabhybmbmmnmm:wmsO1
dlaza 0 for.e
or 2R ERSNE efRadifienr. S0 HETRr SnB B aR St st 1,om 4 ppne
R’ iazdbitalfedm ﬂetgyéup oanabsfting@é taldj gaed) iy, dhexylkyl)a0-(C-Cy

oo AEIESFLTECE, UL . 085 . o

—S(@BOE{CB €3 alkFK} | N@?ar@Z@uD):M@J 1@[\?311(2} tR$ |64 dkhudes a nitrogen atom to
azab|0é§Io 1] oct

whigh He gf >at§|b@yle4 4 Vzhlzg 29 h@?ﬁlt {fporoplisges hefprony qiealkykis sypigituted

with ffarli, h&QQER1, CPUTBalkAIE BQ%C}C%at@[-%ﬂfﬁﬁng Lhep HEG: &@ﬂpQQn
substituted’as descrl above with reference to th

certalzlembddlﬁynts g yaaptoie & nrsﬁalo (sigoehlogd) oy HCankd abky B éeaymeﬁvzl

ethﬁ%tgltokﬁzt I[‘[alﬁ ’é&'ﬂ’?@ 18%*11% {"? ?fb%?ﬁﬂféh ?%& C‘g”‘fi%@ sP&em at a 6-

mera])d(gd, a)reﬂﬁl@tnc rmgl_pqsqtlon il thpleteta po@(tlcy rd){ti@0 1d0hc dIndoydty.,
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al kyl), -(C1-C3 hal oal kyl), -(Co-C3 alkyl)-L-R7,
-(Co-C3 al kyl )-NR8R9, (C0-C3 alkyl)-0R1, -(C0-C3
al kyl)-C(0)R1, -(CO-C3 alkyl)-S(0)0_2R1, -hal ogen



(XLVI):  (XLV1), in which all variables are as defined
above wth reference to any of structural fornul ae

W@ 2009/182484 V) . WD 2009/ 132136PCT/ US2009/ 04144 8P¢DUI2MPY/041448
certain enbodi nents, the presently disclosed conpounds
have the structural formula (XLVI1): (XLVI1), in which
R27 is selected fromH, -(Cl-C6 al kyl), -(C1-C6

withhal agl-Khetroard-, gyclodkyfll erdreanetybiphlkyltqonfainigy groegt. or egamaple, in
the l.ike -{1Q- l.k = L- ( Co- al kyl).,. -(C0-C6

o g e B i BB, L Yy Ry

scloalc Yilojn, -(€ (CaIGA), a5 raloalky b (G0 Chaly 1KY, (60 Ayl)-NR°R’,

(b RO O Z R BRI 4G e SRS i stslosspedi: and

-CNWid WhidR eah¥ "> R® HREY RakdtbendehihiedeR@dtck Yom B! -(C,-C; alkyl), (C-C,
terocycl oal kyl -contai nin

he k %r oup, and R29 is -H,
hatagfish. €46 kv L-Corplipbi-ExC apkyhNioiCrGedplo-Cet: o4
alkyd}-6¥(0) -, Ayhi g8 -GQalﬁﬁ%c@é‘k@Ol@z' alkyl)Sind YRS Id, UL B (BY, &0 -C,
aryl, heterfoar D cycl oal kyl" or .
alkylp et oy hoed algyl o brleadklilngbgrtetag with an Ry, batefoseb, cycloalkyl-

o PR BN QLIRS ATEY S8, PR 120

3 subbtoventanieteated difoer lehe eydno, €0)y-Cohaledlkyi tQ1(€l-Ch baloalkdk -(Ci-C4

) A XLV n e odi n 9 oj-h H.
alk’fdbiqg?l'}ﬁl“ %‘;“é?f‘{)’a.cﬁ&é@%@iaﬂn%ﬁfég,(oe‘ﬁ'ﬁzis?égﬂé%'9@%4@?‘ Sed
alkydyyGpQy gl M earidhe (Gt Hec tRIT adn Heaubstibaed with/Ifdd kample, dn¥lsuch

VII1), in vvhh%g) R27 is selected fromH, -(Cl-C6
Subsfjtyspf.or tWq b SROSHUEYS| kyl ) (e.g., difl uoromet hyl,
[0112)i f | BgreQampIBYih cafibh EhiBodim&R), thefréRnt36diddidukll porkpdutlls Ke the
al kyl), -(C0-06 al kyl)-NR9(Co-C6 al kyl), -(Co-C8
Struaqu@mrm@la((&ydjs al kyl ), -(Co-C6 al kyi)-C(0)-(Co-C6
al kyl ) -(Co-06 al kyl)S(0)02-(C0-C6 al kyl)s_ig7 whi ch no
het erocycl oal kyl , al kyl or hal oal kyl is gubstituted
with an aryl - ,(Rheteroaryl -,

is -H,

het er ocycl oal kyl - cont ai 'ﬁ“g grogp, or R27 and I%g& )

together with the nitrogen to which they are bouna]’

in whaahrall@eizbleswte ad defioedhehove sith adfkrescedp enyaef strdetart fopmdlac (1)-

(XL?Q?ve with reference to any of structural fornul ae
[)-(XLVI). In one enbodi nent, R27 and R29 are both H.

[01]13)116]nlathee embadimemsiibdprasintly distlbed poapenids avdisgodtaabldrmula

(XLciﬂsrpounds have the structural formula (XLIX):

G_R17
/

0-1

(XLVI),
in which all variables are as defined above with reference to any of structural formulae (I)-

(XLIV).

36



(R15)," r O,b (XLIX), in which R27 is selected from

H -(Cl-C6 al kyl), -(Cl-C6 hal oal kyl) (e.qg.,
walpdobasaddet hyl , trifluoromethyl and the |ike)PCHUSDODHI1448

al kyl)-L-(Co-C6 alkyl), -(CO-C6 al kyl)-NR9(Co-C6

al kyl), -(CO0-C6 al kyl)-0-(Co-C6 al kyl), -(CO-C6

al kyl)-C(0)-(Co-C6 al kyl) -(C0-C6 al kyl) S(0)02-(Co-C6
[0184] kyI In, ceitain whibodiments e presrnity diselbieydicompbiads have the structural
P ?%Q;ﬁ; is substituted with an aryl-, heteroaryl -,
onﬁ'aﬁ | - or heterocycl oal kyl - cont ai ni ng group, and

R29 is -H -(ClL-C4 alkyl), -C(0)-(CL-4 al k/EL-)RW

-C(0)-0-(C1-C4 al Ig)yl) in which no (gs-c4 a}{l yl) is

substituted by a aryl heteroaryl,c oahkyl or

het er oc I kyl - n g n| groupy\or 7 d R29

rIpOREHE- W {[h th n|t ogen tothl chl the e bound
orm Hc Fovar re ds destri bed

above wit reference to anyp ?f strygctifal formul ae
(1)-(XLVI). 1In one enbodi nmen R20 and R29 are bot ?VH)
[0117] 1 n certain enbodi nents, the presently discl ose

in wod nokslebtad dotnHié -EﬁlFﬁlwﬂkyl‘I)al-(Cfl-@k ielbalkyl) je g Rbfluoromethyl,

triﬂgg\'&%%éé@%d&t# gke)'ft&i@%@?wgggg%% ﬁ‘t%lﬁ,g-{cgfjcgaﬁl?yﬁ‘}-f\ik%co-g alky!),
(C@lcg zhlklylb @n(te:tomglatkyt)r i(€)-UpslRnBNO)-(@ck dhe) T ke) alkyl{-CO- CB

SO zg(ﬁ o alk(y%m%t a ﬁ’,r',%&@%%&% @};ﬁ{} :h%rl'o[a\ﬁ?r&@c?@g%med with an
aryla|ltétét&ar3(1:( Q}cl&a(ﬁ%d@ tﬁ{eﬁéb&loalﬁ%%m@lg@%ﬁpsﬁm R2i{ -(8-C,

no heterocycl oal kyl, al ky

a1k DI S Bt (O LKA A0 (el 3 substiated
by &Na?j!rlol?ét&)ﬂryl %ol&%@ B%&B&@ioﬁﬂé}rr Sdﬁﬁtlrﬁh%regﬁ) Qk R Zij

tOgeﬂ@(r GV)lﬂlohf( 1@11!0@111 te Mh;qh)thqyrﬂr@/\mueﬁ fqral f(I@l amlbrrtkgrlvyml%es are as
r
oL LA PR v
R” ipdyR{ ey both Hh the nrtrogen to which they are bound
[01{ rm ﬁccel[‘t%t% I’éd Q 1ments Fer pr\ésaenh%?tsglsse% c ngl ﬁave the sctiructural
ove W er ence Fuct f Of ru
fonﬁdl)(XIXVN’I)) In one enbodi nent, R27 and R29 are both H.
[0118] I n certain enbodi nents, the presently T¢,7cl osed
compounds have the structur al formula (LI) G—(‘E in
whi ch all varialf‘gs are as descri bg) ﬁb%ﬂ W th

reference to any str rnul% (1}- (XLVI).
[0119]In certain e& i ent s Bt he pr esent di scl osed
conpounds ve t t ral— f ok :

RZR?NCO—— |
\ (XLVIII),

in which R*" is selected from H, -(C;-Cs alkyl), -(C;-Cs haloalkyl) (e.g., difluoromethyl,
trifluoromethyl and the like), -(Co-Cs alkyl)-L-(Cg-Cs alkyl), -(Co-Cs alkyl)-NR’(Cy-Cs alkyl),
-(Co-Cs alkyl)-O-(Cy-Cs alkyl), -(Co-Cs alkyl)-C(O)-(Co-Cs alkyl) -(Cop-Cs alkyl)-
S(0)y»-(Cy-Cs alkyl), in which no heterocycloalkyl, alkyl or haloalkyl is substituted with an
aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing group, and R*® is -H, -(C,-Cy4
alkyl), -C(O)- (C;-C4 alkyl) or -C(O)-0-(C,-Cs4 alkyl) in which no (C;-Cy alkyl) is substituted
by an aryl, heteroaryl, cycloalkyl or heterocycloalkyl-containing group, or R*” and R

together with the nitrogen to which they are bound form Hea, and all other variables are as
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(L), in which R25 is selected from hal o, cyano,
-(C1-A4 hal oal kyl), -0-(Cl-C4 hal oal kyl), -(C1L-C4
W@kMwyi132136 0- (C1- C4 al kyl), -C(0)-(CO-C4 al kyl )PCT/US2009/041448
-C(0)0-(C0-4 alkyl), -C(0)N(Co-C4 al kyl)(Co-C4
al kyl), NO2 and -C(0)-Hca in which the Hca contains a
ring nitrogen atomthrough which it is bound to the
descr(B(e@)abqveiWithWﬁfeodncmto aay kfstrooturdl ddromldey])-(XE.Veuds bind erhisdiment,
27 het eroaryl, cycl oal kyl or
R %ﬂgrggV%w%glkyl-containing group; and all other
(0116} | abl @RaidkembasmARs.ahd prestnéab aiselovddicbmpaings Bneahd Gruatiyal

of tural forrmulae (1)-(XLVI). R25 can be, for
fo%%éz%w&-d, -F, cyano, -C(0)CH3, -C(0)O0H, -C(0)NH2,

trifluo}onethyl, di fl uoronethyl, difluor hoxy or

trifluoronethoxy. WO 2009/132136PCT/ 009/41448

[0120]In certaln enbodlnents A g |y/di scl osed
al

cqgpounds hab he §tru (LIII) ALITTY,
i$m & "-S ) or\ - d all
ot he |ab §3a 2. 8s descrjbed @1MAthd£@ference
to an stTuctubal f NRE ( XL VI ) 21] I'n

certain enbodlnents, the prefently dlsclosed cony giggg

have the structural formula (LIV): (LIV), in whi
in whechsRsl ctledied from HH,-(C1(Galigh), &lCkyls haloalk@] (G5, difthayamktiyl)
trlﬂguar&%_ef&%palu{dltﬁlei 1;119 f%%oéédék aﬂiﬁ% ¢ f’l%}gg}%@?&dalﬁyh)%k &€y alky),
-(C@F&;ngl) NR%@M(P@D?L(@?‘C) alkﬁlﬁm@%oﬂé@%@q @G&-C@alﬂﬂ&-

- -Cq.. - - - a -.( Co- :
S(qu Z%ﬁo)%egéggm% qt%%/kéﬂ)tqz?%(yy oaé(qoah%s hﬁ% yli O%stltuted with an
arylh, qfe@m@{c ICQ@MW, oraie{@ydcyabamﬁlc@adaiﬁydg %r§up3 WiRBR 1" 14 d(C)-C,
het er oar cycl oal k

alk}Hbr%@QﬂdQe'F% éﬁkp(l) ot L<dRp-51- alﬁ r{"gq yé)d wh oFQ§9C|4 glky]pps substituted
by an(agyjl @er@é&ﬁ[ E))oloa'lnlgﬁ o he@é;écy%aﬁk Kcyan}alrﬁﬁ%glgﬁ ot ﬁ27(acf}@lR@4

IS substi Ut ed
togeahfy |w1thﬁ@q J@frggqn)ﬁp wh éhqyaaﬁ«lgquné ,form Hca, and all other Varlables are as

desg}?oteg Eﬁcﬁbé &?Jﬁé}/ehcé:&)%l Iomtﬂlgtug‘{l%&uh %r(ﬂ %%iar A 0 e dtnbodlrnent,

- \ e nitrogen t
R ﬁde%HﬁdxMaHd all other varlables are as descri bed

[01 fﬁ ove Tn e?-fbgc%ﬁlgeﬁtg n‘% o;a‘re@%ﬂ}/ dlS lglp%ﬁ@f ga}vgel{%eos?ﬁlcﬂral

mnhMa@@ne enbodi nents, the conpounds of structura
formula (LIV) are present as racem c m xtures or

scalem c m xtures. |In other enbodi nents e conpounds
of structural fornmula (LIV) are presen an
enantionerical ly-enriched form for/exa X ARrE R

subst ant i aRfy purg stere0|sdﬁ@vf_r 122]|n LTS R
enbodlnentj//Fh@/ ~eSent i s¢l osegd conpounds have
the struct ;

& foriulaBL
/©/Z\/E NR!
(o]
. (L),

in which R* is selected from H, -(C,-Cs alkyl), -(C,-Cs haloalkyl) (e.g., difluoromethyl,
trifluoromethyl and the like), -(Co-Cs alkyl)-L-(Co-Cs alkyl), -(Co-Cs alkyl)-NR’(Co-Cs alkyl),
-(Co-Cs alkyl)-O-(Cy-Cs alkyl), -(Cy-Cs alkyl)-C(O)-(Cy-Cs alkyl) -(Cy-Cs alkyl)-
S(0)p2(Cy-Cs alkyl), in which no heterocycloalkyl, alkyl or haloalkyl is substituted with an

C-1

aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing group, and R* is -H, -(C,-C4
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in which R27 is selected fromH, -(Cl-C6 al kyl),
-(C1-C6 hal oal kyl) (e.g., difluoronethyl,
wao eooblispasonet hyl and the |ike), -(C0-C6 al kyl)PCF{USW000H+1448
al kyl), -(CO0-C6 al kyl)-NR9(Co-C6 al kyl), -(C0-C6
al kyl)-0-(Co-C6 al kyl), -(Co-C6 al kyl)-C(0)-(Co-C6

al kyl) -(C0-C6 al kyl)S(0)02-(C0-C6 al kyl), in which no
alkip t @ a¢cCo alkiky loy -ADRy-(@QrC ruditybeih kyplichine (Suk's bkl iseibstituted
Wi t n aryl-, heteroaryl-, cycloal kyl- or 27 20
by e BEGRIY e TSR R SR iteg sl og R gna R
togethClritbAh@hikybon, to wh{d)thdyGle kstinalfdeyt] Bca0ind £ SherGrafidbleshe as
des%%,l%k# l’al))qylétr\]xgﬁ%é&?ﬂn?g &g% Bgtﬂ%{uié% lifgrmlu?aes(ﬂ-k%%ikftl)u tlg gneb gm‘t?oréliment,
RY bed rPoevisdioral kyl - cont ai ni ng group, or R27 and R29
together with the nitrogen to which they are bound
(0148 m Inccartaip sebadimepts e Pigaantly Bisglgscdicemaaunge e threructural
forfRAQVE)W th reference to any of structural fornulae
(I)-(XLVI). In one enbodi nent, R27 and R29 are both H
In some enbodi nents, the conpounds of struct P@\N
formula (LV) are present as racemc rrixtuzes—or |
scal em ¢ m xt u& s. In other enbodLRp@nts N he%urJounds
ofgsst ruct ural gﬁﬁla e _pres I\ an
enanty#o icalldfy-e Qi/ch, or &xanplfe as a
subst Al |y pur@ st er'eoi s 012 gertain
enbodieat s asent i sed /eonpounds have
the structurdl formul a (Lkh): ) Th which G v, R15
and R17 are defined as described® above with referen(ii)
to structural fornmula (XLIV), and all other variables”
in valigh alefatintges /&S adesaited ashvaldtharefstdnbe foehe bestae k0 formulae (1)-
structural formulae (1)-(1V) and (XVI11). R5, vy, v,
(X%E R17, Q G and the ring denoted by "A" can be
[0188f i NRGerthif emBS@RRAS, th@ﬁe%ﬁ&ﬂisaﬁﬁd\%fn ourRb 84RNESstiuBtural
any of structural formnul ae LVIT)- (LV). [0124]In
forrpdp {lllky enbodi nents, the presently disclosed compounds
have the structural formula (LVI1): (R3), Nr (R5)/
Y(RA)X RL (LVI1) in which G v, R15 and Rl7
defined as described above with referenceg/to
structural for®d a (XLIV), and al(R"™pitrerNvar i
dBN ned-as deschibed-diy ' refefence)to Ry
stru dl for I(geD;(I)f'-(IVBand (XIX).; A5, vy, v, R15,
R17, Gand, %}l‘-ﬂg—l not ed "A/ can e defi ned,
for exafpl €0 as oésbribed/Wth r ghce to any of
structural formulae (XLMRDY- (L [0125]In certain
enbodi ments, the presently disclosed conpounds havdLll),
in v&h?c% chts gsus%Fegtreg lfroInq{am:l lc;%ng,L-Y(IJ 1'—&2 halo(aﬁg))),(- - leéﬁwldlc?a)k’yl), -(C1-Cy
alkyl), -O-(C1-Cy4 alkyl), -C(0)~(Co-C4 alkyl), -C(O)O~(Cq-Cy4 alkyl), -C(O)N(Co-C4
alkyl)(Cy-C4 alkyl), NO; and -C(O)-Hca in which the Hca contains a ring nitrogen atom
through which it is bound to the -C(O)-, in which no alkyl or haloalkyl is substituted by an

aryl, heteroaryl, cycloalkyl or heterocycloalkyl-containing group; and all other variables are
as described above with reference to any of structural formulae (I)-(XLVI). R* can be, for
example, -Cl, -F, cyano, -C(O)CH3, -C(O)OH, -C(O)NH,, trifluoromethyl, difluoromethyl,

difluoromethoxy or trifluoromethoxy.
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,,NG)(R3) RL/\RL7 O-1(LMII) in which G v, Rl5 and
R17 are defined as descri bed above with reference to

wareaasas@l formula (XLIV), and all other varikdl/E82089/¢41448

defined as described above with reference to
structural formulae (1)-(1V) and (XX). R5, y, v, R15,
R17, Q G and the ring denoted by "A" can be defi ned,
[012(1} r ekawrphie emasdiceststhbpdsonily Hisclefodrcompeuride harythodtructural
str ﬁ ral formulae (XLVI1)- (LV). [0126]1n certain
nts, the presently disclosed conpounds have

the structural formJIa(LIX): (R3),, (Rlc)\wyAR?
(R5) y(R4) x/ N-G\ +LRIRL7 0-1(LIX) in \M’;I ch v, R15 and
R17 5are def i ned® S descri bed abovefwi'th r® erence to

stru for hsiff > ot Rer variables are
def i ng des abdve wiBh refere 9,

st ruct™a r,mZI bl)"" ., R5, 'y, v, RI15,
R17, Q G andthe ring den ed by Ran be defined,
for exanple, as described wth reference to any of
structural fornulae (XLVI1)- (LV). WD (LIID),

2009/ 132136PCT/ US2009/ 041448 0127] In certain
in vavgiddisre e, -SSRl re Sty and alathrs eariadbmpsumdssgikoeabove
with RExSIE WA RM A bAnho Ol 11 whi ch G v, RIS
aré defined as descrl bed above w th reference
lﬂllld st I’ﬂw@tt@m ambp@ments.ahg pesantly diselpspdgbmpennide havedhd dpiceisal
fongﬁg(ﬂe,f)J ned as descri bed above with reference to
structural formulae (I)-(IV) and (XXI'l). R5, vy, v,
R15, R17, Q G and the ring denoted by "A" Ga-HR’ée

defined, for eﬁ;g as descri bed (wnzv ference to
anys of structu {T)f or nyl ae 0128] I n
certay od| s D 1 he pr esent di sl os conmpounds

0-1
NR" CONRZR?

g (LIV),
in which R*’ is selected from H, -(C;-Cy alkyl), -(C,-Cs haloalkyl) (e.g., difluoromethyl,

trifluoromethyl and the like), -(Co-Cg alkyl)-L-(Co-Cs alkyl), -(Co-Cs alkyl)-NR’(Co-Cy alkyl),

-(Co-Cs alkyl)-O-(Co-Cs alkyl), -(Co-Cs alkyl)-C(O)-(Co-Cs alkyl) -(Co-Cs alkyl)-
S(0)y2-(Cy-Cs alkyl), in which no heterocycloalkyl, alkyl or haloalkyl is substituted with an
aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing group, and R* is -H, -(C,-C,
alkyl), -C(O)-(C;-C4 alkyl) or -C(0O)-O-(C,-C4 alkyl) in which no (C;-Cs alkyl) is substituted
by an aryl, heteroaryl, cycloalkyl or heterocycloalkyl-containing group, or R*’ and R*

together with the nitrogen to which they are bound form Hcea, and all other variables are as

described above with reference to any of structural formulae (I)-(XLVI). In one embodiment,

R*” and R* are both H. In some embodiments, the compounds of structural formula (LIV)
are present as racemic mixtures or scalemic mixtures. In other embodiments, the compounds
of structural formula (LIV) are present in an enantiomerically-enriched form, for example as
a substantially pure stereoisomer.

[0122] In certain embodiments, the presently disclosed compounds have the structural

formula (LV):
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formula (LXI): in which G v, R15 and R17 are defined
as descri bed above with reference to structura

wo o00ab2A3q XLI V), and all other variabl es are de¢T/HEW0HB41448
descri bed above with reference to structural fornul ae
(1)-(1v) and (XXI'll). R5, vy, v, R15, Rl7, Q G and the
ring denoted by "A" can be defined, for exanple, as
described with reference to any R#fRZ®{gauct ur gl—gor nul ae
(XLVI1) - (LV). [,0129]In certai n enbodi , the
prgsently di scf d conpounds have the/stroctura
f or mutA .XII) )2 i n/which G
v, d RL7 r6 efi ned destri be € With
r ef er 8age g _st4uct i @ d all other
variabl es ar® deflned as (gs I th
reference to structural formula@ (1)-(1V) and (XXL¥),

and the ring denote

in whagh AP AR oM (RGN (o BB KL G AIAUromethy!,
trifliSh Rk Al F’P&ﬁldttﬁ’e Ry, mo @Jdlkg@)tyr(eé c£ slkwl a8 - i) NRS’(CL-@L alkyl),

[0130] I'n certai n enbodi nents, resently disclosed

(Cconpbh®s(Chdvalkyhe (Se- Pm%lkmlb-él(oi 6%0 aékb’(llﬂ@q ¢y alkylr3) w
S(OE (%ng )alkgBlﬂlLv?ﬂléﬂ 1)0 i Wﬁ)glkﬁ alkyl ﬁélo@lﬂgl 1B%s@tﬁﬁd with an

descrlbed ove W reference’ t 2o
aryls,the@mawlalcycﬂmﬂmlﬂ & h@xmcwloalbyictoaﬂamnm ey, v@rRanﬂ 4k -@n €’

alkﬁff-' 3c2 ?ﬁ%ﬁﬁu i‘ffé’l‘”g?)‘%léb dB?&%%%?Eg Qalkyl i sa?%ﬂuted

by drlaryl, lﬁ@ter@ar&]n dydld‘adi(yﬂ Dml@tedecwotoelliybgoﬂtaﬁhng: anu e)r fand

toedsf oG B Epgsio PRRS By ouh S 65 2y STy ar s

des@iteo dbsveniith, refele@cploase bf $tsuctlirg chrated (DGRDRYUNAS oh@stebodiment,

the structural formula (
RY anf R§9 are both H. In some embodlments\Qhe compounds of structural formula (LV) are

present as racemic mixtures or scalemic mixtures. In other embodiments, the compounds of
structural formula (LV) are present in an enantiomerically-enriched form, for example as a

substantially pure stereoisomer.

[0123] In certain embodiments, the presently disclosed compounds have the structural
formula (LVI):
—G
5
(R (Rs __<;;_J/ \oor
0-1 (LVI)

in which G, v, R"® and R" are defined as described above with reference to structural formula
(XLIV), and all other variables are defined as described above with reference to structural
formulae (I)-(IV) and (XVIID). R’,y, v, R">, R, Q, G and the ring denoted by “A” can be

defined, for example, as described with reference to any of structural formulae (XL VII)-

(LV).
[0124] In certain embodiments, the presently disclosed compounds have the structural
formula (LVII):
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in which G v, R5 and R17 are defined as descri bed

above with reference to structural fornmula (XLIV), and
w@bkdovnshes vari abl es are defined as descri bed BODUS2009/041448

with reference to structural fornmulae (1)-(1V) and

(XXVI). R5, vy, v, R15, R17, Q G and the ring denoted

by "A" can be defined, for exanple, as described with

reference to any of stHf’u,cturaI f or mul ae (XLVII)

(LV)/ f3i’h] ertai Spresently
dlslose coppounds h tural —e{rrula (LXV)
(R4) 1, A 208 1 g —Q 0-1
ONRlY (R 5)(R’()J_XV) id which G v, ahe

defined as described above with rRfere 1to
structural fornula (XLIV), and all other variabl e$L¥He
in vﬁ@(fh' & evd Rassangqiscﬁrb Q%e@ QQ E{&cm)etdrh%@ef \%ﬂﬁfé@&eﬁcg to structural formula

structural fornulae @) ). R5, vy, v,
(XLRY» anqRaly othey vagalipgare Hefineql ﬁgd@g@bﬂi@howrtwefegqﬁe pestructural

rorfie QA PRLOTREIRE &l 28T SRR oG AETR, L oo

defioed, fai emarepibod |dnmmbsd witlh qu:rere:semaﬂnpf dtrmihrab@dmdam@ﬁdﬂ@s
(L\}gave the structural formula (LXVI): (R1)v -\ /NG

[0125] In certain embodiments, the presently disclosed compounds have the structural
formula (LVIII):
(R4
R15
@ SAPS H
—G
(R (R3 \R17
0-1 (LVIIT)

in which G, v, R"® and R" are defined as described above with reference to structural formula
(XLIV), and all other variables are defined as described above with reference to structural
formulae (I)-(IV) and (XX). R’,y, v, R”>,R", Q, G and the ring denoted by “A” can be
defined, for example, as described with reference to any of structural formulae (XL VII)-
(LV).

[0126] In certain embodiments, the presently disclosed compounds have the structural

formula (LIX):
(R3
),
T 2%
R17

0-1 (LIX)
in which G, v, R"® and R" are defined as described above with reference to structural formula
(XLIV), and all other variables are defined as described above with reference to structural
formulae (I)-(IV) and (XXI). R’,y, v, R">, R", Q, G and the ring denoted by “A” can be
defined, for example, as described with reference to any of structural formulae (XL VII)-

(LV).
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0-1(LXVI) in which G v, R15 and RI7 are defined as
descri bed above with reference to structural fornula
w@ X0p3213@nd al | ot her variabl es are defi ned aBCT/US2009/041448
descri bed above with reference to structural fornmul ae
(1)-(1vV) and (XXvill). R5, y, v, R15, R17, Q G and
the ring denoted by "A" can be defined, for exanple,
[012H deBborithedmbbdimentsfthe prasoatly diselnyed@bmpdundes hameahe structural
P f@rg@%ﬁe (XLVI'1)- (LV). In one enbodinent, El is
OTAR ‘and E2 is N. In another enbodinent, El is N and
E2 is carbopg4[0134]In certain enbodi ments, the
' S edOgpo ndsyhave ¢ he s&ructural
3(RIB)vV (R )\---#NG RIY*NrWoO-1 RL
R1%_apd RIY arg dehined as
pedcabove wi t h réfefence to yf tur N'T%Unula
, and all ot hefR%ari abl es age deffi as R"
descri bed above with reference to struct'aral fornﬁtgp
. (l)-(l\ﬁlﬁf (%%IX). R5, y, v, R15, R17, Q G and the
in whighgo.de Rotasd Royare Aefined as Bescrilestdahet, withorefassagasl structagal formula
Crj i . e . ; |
OrfAPO AR i R Ao R R B Wb Blon il Tl e
forrodeud)-6¥) byd (RXIDe &’ sy, a, RY dR 0g@rG atdiir rih9 d8B}ddrbycer’tcai be

A e i R RO e

(LW17 are defined as descri bed above with reference to

ruciural. fo | a V), and. all other variables are
[Olgééfi n eﬁ@“&@@g}lﬂ%@éﬁ%&%@‘%’ 31%?1%6?&{’%‘%‘8“{5 [&aVe the Sl
forlle ucXyy al formulae (1)-(1V) and (XXX). R5, y, v, R15,
R17, Q G and the ring denoted by "A" can be defi ned,
for exampl e, d8%described with reference gy of
structy

f or p¥'a > . Wis 0, the
bn ghown|occupi ed py §\§ hydr ogen
gl | pNegrtain e i s, \he p\esently
o)

b

di scleged cdhpounds ha%ﬁﬁﬁhe stryctur R®),
N

b (LXI)

in which G, v, R" and R"” are defined as described above with reference to structural formula

(XLIV), and all other variables are defined as described above with reference to structural

formulae (I)-(IV) and (XXIII). R’,y, v, R”>, R"7, Q, G and the ring denoted by “A” can be

defined, for example, as described with reference to any of structural formulae (XL VII)-

(LV).

[0129] In certain embodiments, the presently disclosed compounds have the structural
formula (LXII):

(R°) (R
@Q\N/\j\ m—{o (Ri)v
L/ o AN / /N N—G\
(R R 17
0-1 (LXII)

in which G, v, R"® and R" are defined as described above with reference to structural formula

(XLIV), and all other variables are defined as described above with reference to structural
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formula (LXI X): in which G v, R15 and R17 are
defi ned as described above with reference to
wareaasas@l formula (XLIV), and all other varikdl/E82089/¢41448
defined as described above with reference to
structural formulae (1)-(1V) and (XXXIV). R5, vy, v,
R15, R17, Q G and the rlng denoted by "A" can be
forrelfid (pdyV) frat ()@ﬁémpRé v, R U 6 1Q, Geahdwhd ting dehetedhyg BAT can be

deﬁ&ﬁ%éoreﬁ%higlg s reacgbﬁfwi Weg?rﬁ C?e( O\ell?'FB%Odcisﬁié‘?‘{%rgl, floﬁn‘rﬁge éﬁr‘ﬁp-

(LW substltuted mrth one of the x R4. [0137]In certain

nent.s, present | i gsclosed ¢ ave
lﬂl%e‘ﬂb | eGatin o larﬂtartﬁ rerﬁ%zﬁ ﬁlsﬁoeﬂm&mgfnds Fw)t{?el%@cmral

ﬁnhﬂaWﬂKHD.(i v, R15 and R17 are defined as descri bed
above with reference to structural formula (XLIV), and

al | @gher varlables areﬂﬁeflned as descridedr@bove

with rgfesefce truct mul ag\ (1¥-(1V) and
O
by "A" fi

$he\ring denoted
s dgscribed with

r ef er ence to of s@ructural Q kyll)- (LV).
[0138]1In cert enbodi nent s, esently"di scl osed
compounds have t he structural 5 rnule (LXX1): (R15),
(R4),00NRL7 R R5)Y(R3),, (L) (XI) R (LXIID)

in which G, v, R"” and R"" are defined as described above with reference to structural formula
(XLIV), and all other variables are defined as described above with reference to structural
formulae (I)-(IV) and (XXV). R, y, v, R"’>, RY, Q, G and the ring denoted by “A” can be
defined, for example, as described with reference to any of structural formulae (XL VII)-

(LV).

[0131] In certain embodiments, the presently disclosed compounds have the structural
formula (LXIV):
(R™®) G
\/\ -
(R 4 0 R
N
f I
| ] 0-1
/\ R
5
(R%)y (R® (LXIV)

in which G, v, R"® and R" are defined as described above with reference to structural formula
(XLIV), and all other variables are defined as described above with reference to structural
formulae (I)-(IV) and (XXVI). R’,y, v, R">, R", Q, G and the ring denoted by “A” can be
defined, for example, as described with reference to any of structural formulae (XL VII)-
(LV)..

[0132] In certain embodiments, the presently disclosed compounds have the structural

formula (LXV):
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in which G v, R15 and R17 are defined as descri bed
above with reference to structural fornmula (XLIV), and
w@bkdovnshes vari abl es are defined as descri bed BODUS2009/041448
with reference to structural fornmulae (1)-(1V) and
(XXXVl). R5, y, v, R15, R17, Q G and the ring denoted
by "A" can be defined, for exanple, as described with
reference to ana‘y of structurasl formulae (XLVI1)- (LV).
I'n other embodi ments,
oneRof the x R4.
odi ngnt g theN regently disclosed
corrpFé% have i st ruct oKal fmu I1): (R5
Yy(RIZY, R17 (DOM) in which Gllv, 5%{dR17are
defi ned as described above vvltrprefe
structural fornmula (XLIV), and all ( 1fhelr varl ablgexv;are
defi ned descri bed above with reference
in g feinRa 208 & P defined ps @?S?})lbeéiﬁaowwmefe)rencw stypotufal formula
(XLNZ? ’an&ﬂ otth Vag’aﬁgsdarg heridet di&is@r' 'l%rd %QO\Q')’WfﬂHefe@éﬁe Restructural

i ned, for exanp % as with reference to

forraylge GT-1YD pRACEUF A, for ik BE. E RS ysd thevipe dpotarp T can be

R e e e AR
(LVr)(R 5), (R3), (LXXI11) in which G v, R15 and R17 are
B R AT AR N
forra@h (I€dl)as descri bed abové with reference to
structural fornulae (1)-(1V) and (XXXVI11). R5, vy, v,
R15, R17, Q & and thg ring denoted by "A" can be

defi ned, for e ésrd SCri d WRith reference to
any o ct ur al forrrula

In certain
enbodiM , ALs N , Z is carbon
(e. @R, CHo@ C substit vaith ne\qf the X R4).
[0141]1n certain embodi nents, Rhe p tly Hi’scl osed

conpounds have the structural formula1(LXXIV): xvr)

in which G, v, R"® and R are defined as described above with reference to structural formula
(XLIV), and all other variables are defined as described above with reference to structural
formulae (I)-(IV) and (XX VIII). R’,y, v, R, R", Q, G and the ring denoted by “A” can be
defined, for example, as described with reference to any of structural formulae (XL VII)-

(LV). In one embodiment, E' is carbon and E* is N. In another embodiment, E' is N and E*

is carbon.
[0134] In certain embodiments, the presently disclosed compounds have the structural
formula (LXVII):
@ CI/ Y (RO /\ /G_R17
(R®), /g)
(LXVID)

in which G, v, R"® and R"" are defined as described above with reference to structural formula

(XLIV), and all other variables are defined as described above with reference to structural
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R1 in which G v, R15 and R17 are defined as
descri bed above with reference to structural fornula
w@ X0p3213@nd al | ot her variabl es are defi ned aBCT/US2009/041448
descri bed above with reference to structural fornul ae
(1)- (IV) and (XX, CX). R5, y, v, R15, Rl7, Q G and
the ring denoted by "A" can be defi ned, for exanpl e,
forrmﬂaej@)sam ble(d(XlWCt) hR?,ef errdndd’, 1 Ganyl tinf rimt denotedbgiA” can be

ety O S B b S s © B iy wal forpplac (XLVID-

(L\@nﬁdﬁh RER O Sthe tihg p@sﬁtﬁﬁl@ﬁbw octupiet 0$ &d beasP ﬁymdgenha)\ne

ruct.ura

Wl%ﬂ 79613?18 ¢ P‘glﬂ’é’ﬁi“ ég é‘éé%& 8@6‘0%69%‘?%“55 %Véfﬂéer %’F‘r‘&‘é‘ral
forrh@a gtxyahural formula (XLIV), and all other variables
are gefl ned as descri bed above vvlth reference to
st riccyural o ae (R (1) ang) R5, vy, v, RI5,
) [ can be defi ned,

to any of
434 certain

e VIN - (LM=
enbodi rrent S, (Rhe presently di %{I ose
the structural formul a (DONT): [ vvhich Hi
and R17 are defined as descri bed aboVé with ref(Q(g k

in whachsG WRE WA IR 'T 26 BufiRd aslidsWibedaBeveal ith REN&ce ¥adthafl£ formula
are defined as descri bed above with reference to

(XIdV ). ged alt athersriblpsae defjned pyyesgpepd @hpyewithrasfergnee {p stipgiyral
fonB;lZe IRIVEANGCERE R NG ﬁenﬁvteﬁ E¥nd Me riaaBeRR ST 1A¥edn be

for exanpl e, as descri bed’ wi reference to any of

defised. iestonpmaplofasdrssried i afarynce (a vy, of soturp forreelpe G§TAVID-

(LV? {rg\ﬁlg%l ?ﬁl@ E)zt’he ?ﬁ]& pe?srlt?o%esﬂgw ogéufﬁﬁ:h (B§ %d bENTR R;‘rﬂ?&’ien*&?o‘{f

[0136] In certain embodiments, the presently disclosed compounds have the structural
formula (LXIX):
(R4
o )
|
A !
(R a” o
15/\/ \G/R
(RN (LXIX)

in which G, v, R"® and R" are defined as described above with reference to structural formula
(XLIV), and all other variables are defined as described above with reference to structural
formulae (I)-(IV) and (XXXIV). R’,y,v, R">, R", Q, G and the ring denoted by “A” can be
defined, for example, as described with reference to any of structural formulae (XL VII)-
(LV). In certain embodiments, Z is N. In other embodiments, Z is CH or C substituted with
one of the x R*.

[0137] In certain embodiments, the presently disclosed compounds have the structural

formula (LXX):
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formula (LXXVI1): in which G v, R15 and Rl7 are
defined as described above with reference to
wareaasas@l formula (XLIV), and all other varikdl/E82089/¢41448
defined as described above with reference to
structural formulae (1)-(1V) and (XLIl). R5, vy, v,
R15, R17, Q G and the ring denoted by "A" can be
defg ned, for exanple, as described with reference to

an§ o @uctural fornulae (XLVI1)- (LV). [0145]In
certai n enbdpi nents, the presently disclosed conpounds
have t‘ohe strycturlal fqrnula MXVI L) - in which G
Vv, and R1 et desgri bed above with

reference t(R);tructllJraI
variabl es are defi nB b with
reference to structural formJIa () (I and (XLIT1).
R5, vy, v, R15, R17, Q Gand thg rin ted Ay "A"
can be defined, for exanple, as desgmi ed wist h )
reference to any of structural formulae (XLVII)- ((R%

in v{lﬁb’hékﬁ,]d R "“car tRA are éaﬁlmdianéﬂbﬁbddfabﬁmmﬂmeheﬂ'ca\‘d su@ictural formula

(X[?% % %Ee):herr xj%{ri lﬁsiaa[re ;1)%1;{{,?3)&1% 11_ R:(li l)re{Ference to structural

forrhd[l@el(-l)l(IWhlﬁi @Qtpa's) tftfey,st RLPQRUr% giaizfd H&Lhn@l dendtai WTfACfbaﬁnbe
- or‘ -
deﬁe%bﬁw cgarhplg, a@ﬁesc mﬂﬁéﬁﬁﬁtf@m@tﬁ* éﬂy QEspucturp Oa%%@?LVID
(Lvgmbodi ment, Gis -C(0)- or S( 0) 2-. In anot her
embodi ment, Gis -C(0)-NH.
[0138)09/ 1113211% pabpdiseusshoatsraty fieqlasrc]dlcrqmmln@ﬁ have the structural
rrfz-uﬂ? nt s of compounds having structural fornul ae
L

ormyl a (XLIV), and all other
Q)

R15
/G\ 17
(R“ A

(RS) (LXXT)

in which G, v, R" and R"” are defined as described above with reference to structural formula
(XLIV), and all other variables are defined as described above with reference to structural
formulae (I)-(IV) and (XXXVI). R, y, v, R”, R, Q, G and the ring denoted by “A” can be
defined, for example, as described with reference to any of structural formulae (XL VII)-
(LV). In certain embodiments, Z is N. In other embodiments, Z is CH or C substituted with

one of the x R?.

[0139] In certain embodiments, the presently disclosed compounds have the structural
formula (LXXII):
R15
(®Q\ jt oy
L AN N/[W
| 0-1
/ R1
(LXXID)
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(XLVILT), (Lrir) and (LVI)-(LXXVII1), the noiety has
the structure or CONR29R27 , in which Gis -CH2-,
WO @{dn32136 S(0) 2- or - C(0)-NH, R27 is select eBk?T/USZﬁDSH,)MMs
-(Cl1-C6 al kyl), -(C1-C6 hanaIkyI) (e.g
di fl uoronethyl, trifluoronethyl andthe Iike) - (Co-C6
al kyl ) - L- ( Co- C6 al k yl), -(Co-C6 al kyl)-NR9(Co-C6
in velidtyG,)v, R (200 RCBara Idk[i/ﬂe)i -af d¢sCabadtibatdayith referncd tmructural formula

iy K nd bR S itk st STt e gt ke bR

forthdho@)-ly) ands(CSUDEL). tRIY ed/, Ri'Y, R”aQ arayill the rivgtderi@adt yy “A” can be

|.oal kyl - het er ocycl oal kyl - tainin rou
deﬁ%g f(?rsexa le a(séisc& &%F erencG%o %1&1 I}&ucévrﬁ ?mybl?eP (XLa\F}%
(LW00-0- (G -C4 alkyl) in which no (C1-C4 alkyl) is
substituted by an aryl, heteroaryl, cycloal kyl or
[014{H¢ erwwleﬁmﬁwm%%ttm prewrgtly Aoeipsed spmpeunds Ay epostructural
fonh]ggggmmwth the nitrogen to which they are bound
formHca. I'n such enbodi ments, the conpounds can be
present as racem c m xtures orR’scal eni ¢ m xtures, or
in an enantionerically-entiched fo for exanple as a
substantially pure stergo ) ]I n other
enbodi nents of ®bgpounds haying struetural formul ae
XLV, N LHRT)  and
7(RE)N0I et \° has t he

(Rw (LXXIIT)
in which G, v, R"® and R"" are defined as described above with reference to structural formula
(XLIV), and all other variables are defined as described above with reference to structural
formulae (D-(IV) and (XXXVIID). R°,y, v, R, R, Q, G and the ring denoted by “A” can
be defined, for example, as described with reference to any of structural formulae (XLVII)-
(LV). In certain embodiments, Z is N. In other embodiments, Z is carbon (e.g., CH or C
substituted with one of the x R™).

[0141] In certain embodiments, the presently disclosed compounds have the structural
formula (LXXIV):
R1
5 |
@ N/\j\
L 0-1
/ N N 15/VN\ %
R, | R5)
R3® A Z
(R%)w (LXXIV)

in which G, v, R” and R"” are defined as described above with reference to structural formula
(XLIV), and all other variables are defined as described above with reference to structural
formulae (I)-(IV) and (XXXIX). R’,y,v, R">, R", Q, G and the ring denoted by “A” can be
defined, for example, as described with reference to any of structural formulae (XL VII)-
(LV).
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in which Gis -CH2-, -C(0)-, -S(0)2- or -C(0)-NH.
[0149] I n certain enbodi nents of conpounds havi ng
waergasusal forrmulae (XLIV)- (XLVITTE), (LITI1) BEEUS2009/041448
(LVI)-(LXXVI11), the R17 noiety has the structure WD
2009/ 132136PCT/ US2009/ 041448 , .. 1-00NR27 R29 '21, in
which R27 is selected fromH, -(Cl-C6 al kyl), -(Cl-C6
[0142]] oalnkogttdin Embodimentts,ftheipresmdy Higtlpsedrcofmbororde hatehiyd stanatiral
P tne;(/ﬂrgf&%@ -(Co-C6 al kyl)-L-(Co-C6 al kyl), -(C0-C6
AR YT NRI( Co- C6 al kyl ), -(Co-C6 al kyl ) -0- ( Co- C6
al kyl ), (Co Coretfkyl ) - C(0) - (Co- C6 al kyl) -(Co-C6

al kyl) - Q 2-( ), ipn which no
het er oc kyl hal aIkyI IS substituted
W th an\g , het er

| oa - or

het er ogyctoargyl - I ngYdr oupy; R29 is -H,

-(c1-E&™al kyl ), -00- ((&ltbwc4 kyl\;:[i%oo 0= C1- CA

al kyl) in which no (Cl-c4 al%kyi) 1&/§/§D'bsd4’tut ed by an
aryl, heteroaryl, cycloal kyl or(R"N (LXXV)

in v{hgctéle(?,gg%@ lIé{)y re 88 eralgg g%%ﬂgerd Veﬁgveh %}hﬁger%{l;%g g ﬁ%%té;ral formula

(X1T@y, mnd-h:l&oth[n&i’aﬁ@@lhmare defirad as é&”sbtﬁiﬁhdmbm\t@mdf reﬁamemoe umﬂmctural

o A ¥e SHtRRg ke oY ok 87 S8 i nd it et oy s Bpbe

defint) $r kbt 10, Blde@ribed WRIREE et c @6 MYRIfisGudtiBbfoRdshd GAIVINA
éhe meta position relative to the J noiety. [0151]1In

(LV3t her embodi ments of conmpounds havi ng structural

[Ol‘iﬂr ”Uinéb%rtﬁl%lein%dm{eﬁ-twé f)rleﬁently"disaoged c@ﬁ?owﬁ%s h&e'tﬁ@m%ral

kyl)-Y1-(C -C3 al kyl)-Y2-(Co-C3 al kyl), in

fo%ld@ﬂ V¥1 and Y2 is mdependently L, -0-, -S or
-NR9-. In certain such enbodi nepts, R3 i s substituted
at a 6 menbered aromatic rl%g pOS\(\o A9 t.he net a
position relatiwg,to the J iety. [OE52]I'n certain
enbodi nmen descri-bed akoveiea Is selected from
-(C1-C3 yl), C0- C3
al kyl ) - RO, E’ -C3 al kyl ) - 00,
- (CO- K al kyl)-S(0)0_2R1,
- hal O&H, -NO2 and -@?\fvand two R21 on the saeExXXsibbon

. i onal |3 nbl n form o eac
in i Guke R g pi GEHRR  SEF Rt T B SR Epetars formula
(X1aVKhd all oﬂl@lvaﬁablbfadr@ Q&MNES? Ecgémd%o‘iﬂ W ﬂefdnet{cgﬁr $edictural
forralﬁlmlg (1) e%@%é) aPr kw} R™ RooQcS aaf r&gfr‘ r)ngée@f)ted(% “Agran be
deft ﬁéck Yor)ex@fle - ds @sctBe@v il boFerel @k ardr drSRuledraPloltlilhe CENET)-
n which no alkyl or haloalkyl is substituted with an
(LVér yl -, heteroaryl-, cycloal kyl- or
ter t.al p '

O R i S A RGBT SR e Sl
forrnllllﬁﬂdééﬁﬂi)o whi ch they are bound form Hca. [0153]1In

certai n enbodi ments of conpgunds having structural

formul ae (XLIV)-(XLVI) and |XLI X)-(LXXVI'11), at |east

I

kyln gr , and in exenplary
0-1
N R17

AN

(LXXVII)
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enbodi nents of these fornulae the noiety is
p-(trifluoronethyl)phenyl. WO

WQ®9/13132: 36 PCT/ US2009/ 041448 [ 0154] 1 n one enbedi/bog2909/041448
the presently disclosed conpounds of any of structura
formulae (I)-(XLIIl) have a T noiety having the
structural formula /-\ 1 RsRIO9N 0-1 , and an R2

in whiiheG.yv, RAvand R 't dre dsﬂirred @b desatibddaboed witiRtTerdnce N Guctural formula

ok N ich G a desc
oxipyt apd L e B el afRe B PP R B RS R e
ford'Ril8e| ({TB(IM) and @LHB}? Réu}ryj Ry, 1t( Ecg,l{c:ﬁmadta ﬁag atloYed (b8 <@ can be

uor one Lor one an e

deﬁai:cL (Pr)exEm?léoey %SC&F)%{/‘TV)’[h re] ?re&ye&argl }ryctﬁ%%&ul&%&%l?
val kyl ), (co ce aIkyI) 0- ( Co- Cb aIkyI) - (C0- C6

al kyl)-C(0 - al kyl ) and
(01431 ky | gmos@@)l @@b?@em@@ tB‘F Rigpopntly ﬁﬁdﬂkﬁdéﬁmﬁ@}mélﬁ Rape thyg structural
mnﬂﬁhﬁﬁthhIﬂS substituted with an aryl-, heteroaryl -

cycl oal kyl'- or heterocycloalkyl cont ai ni ng group and
R19 is -H -(C1-@& hal kyl) , R*Q0- (C1-C4 al kyl) or

-00-0- (CL A IkyI\ gh no al kyl is substituted
by an ar (l!!i%ter aryl
het er ocychwoabKyl - mQnt

the ni

| cyc| ogl kyl or
i é?a%p\ oGRL8 and R19
t oget he(ﬁs)\y/vi th
form Hca. I n one enbodi

i N t he§”are bound
[ 0155] I n anot her enbodgy

8 amd R19 are both H
N resently discl osed
conmpounds of any of structufpl oftor mul ae ﬁngQXLIII)
have a T noi ety having the Btructural for#kKZVID

in which G, v, R"” and R" are defined as described above with reference to structural formula

(XLIV), and all other variables are defined as described above with reference to structural
formulae (I)-(IV) and (XLIII). R’,y, v, R, R", Q, G and the ring denoted by “A” can be
defined, for example, as described with reference to any of structural formulae (XL VII)-
(LV).

[0146] In certain embodiments of compounds having structural formulae (XLIV)-

/G_R17
15
R N

]

0-1
(XLVIII), (LIIT) and (LVD)-(LXXVIII), the / moiety has the structure

¥

G__R17
/
N

T , in which G is -CH,-, -CH(CHz)-, -C(O)-, -S(0),- or -C(0)-NH-. For

example, in one embodiment, G is -CH;-. In another embodiment, G is -C(O)- or -S(O),-. In

another embodiment, G is -C(O)-NH-.
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N Rl 8R19 -(an R2 npoiety having the structural
formul a , in which Q and R5 are defined as
waele®ensed above with reference to any of struR€TIDS1009/041448
formulae (1)- (LXXVI11), R18 is H -(Cl-C6 al kyl),
-(C1-C6 hal oal kyl') (e.g., difluoronethyl,
trifluoronethyl and the like), -(C0-C6 al kyl)-L-(Co-C6
[014]1Ky | In,othef EbEEmanhtk pf JoniiieB{ dShraditig atrkopbryl, fornfu@e (GB.IV)-
al kyl )-0-(Co-C6 al kyl), -(C0-C6 al kyl).-C(0)-(Co-C6
al kyl ) and -(C0-C8 al kyl)-S(0)0_2-£CdC6 al kyl), in
whi ch no al kyl or hal oal ky(R15bVS\/—StNJSt ituted with an

aryl -, heteroaryl-, cycloal kyf= or
het er ocycl oal kyl - cont ai ni ng ghoupAand R19 is -H,
-(Cl-A4 alkyl), -00-(Cl-A4 a oxt -00-0-(G -C4

(XIMIKY I (LD andki Ch-(h¥ XAy khei s siibst i t ut ed niwyetphasghg/$tiucture
het er oaryl , cycloal kyl or_heterocycl oal kyl -cont ai ni ng
groyb,—Fﬁr R18 and R19 /Pog%t her with the nitrogen to
INch they are bounmd—Morm Hca. I n one enbodi nent, R18
2009/ 132136PCT/ US2009/ 041448
[ 0136] SPNEN Gt her odli ment, the presently disclosed
ounds of any Structural R5 are defined as
Tdescribed abovg W gbnieker engeic @Y. cel,- s@ﬁr@gt_gl(r(g;_ or -
formulae (1)-(VOCVIT1), R18 is H, -(CIL-C& al Kyl),
COMNEL- 86 ikadlessddiiyan) Hy « CgCs 2l b -(for Gnitsdasiiy]) (e.g., difluoromethyl,

At rifl ' - _
TR AT A O R b,
-(C@Figlkgl)-o-(sla@s@&yb)l K?Jf-fe leflﬁ@(@ﬁ((é}ﬂ?awﬂﬁﬂ)(?(@ol)i( TithIE_G

a - - - - - . . .
st AP R et TeRug Gty with
arylarhygterqarfi€icgsl@ditpH or,herylydadlkyitcontaining group, and R* is -H, -(C-C4
1L EBIEVEL B 68N 2 1ung 0 OuR 3N RIS Sl B substiarca by
an a@y1Khdtdrodril, Wil &ullkyh 6r [@dtdeydyciotik§Lbsitdinibg &dupYor R @ W™ together

. heteroaryl, cycloal kyl or_ heterocycloal kyl - cont ai ni ng
withythg gprogef topigChythey megowsigatm Bea-winisek ¢rabadimensy dis cogpounds

can'WRpfled: BEM AR rRAUAL of QLCRixtlrRs, 8RR AhaiaRALallyRhched
and R19 are both H [0157]1n certain enbodi nents, "the

formfesexampie agiasebspsallieprpefoiseisomeve t he struct ur al
[OIIQr ”uina()tl(elr%(&gloggiﬁlents of compounds having structural formulac (XLIV)-

and\R19 are both

G_R17
/

(R15)v\/— N

0-1
(XLVIII), (LIII) and (LVD)-(LXXVIII), the T, moiety has the structure

G—RY
/

N
&O
Tha in which G is -CHa-, -C(O)-, -S(O),- or -C(O)-NH-,

[0149] In certain embodiments of compounds having structural formulae (XLIV)-

XLVIID), (LIIT) and (LVD)-(LXXVII), the R'” moiety has the structure
y
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(LXXIX), in which Qis -CH2-, -C(0)- or a single bond;
Gis a single bond, -CH2-, -C(0)-, -S(0)2- or
W@L@YANBG R1 and R3 are as descri bed above wi BEIT/US2009/041448
reference to any of structural forrmulae (1)-(1V) and
(LVI); and Ril, R12 and R13 are independently sel ected
fromH, halo, cyano, -(Cl-C4 hal oal kyl), -0-(Cl-C4
kyl), -(Cl-C4 alkyl), -0-(Cl-C4 al kyl),

| 0)4dBhheal kyl ), C(0)0- (C0-CA al kyl),
9 (CO0-C4 al kyl)(Co-C4 alkyl), NO2 and -C(0)-Hca in
2which the Hca darthahRs’ B stletted oM gEN-@tatkyl ) KCeUg haloalkyl)

h it undtthe O h no_al kyl,
(ot BaraeAtdy T ere ey LS e o e i Cacoy i e
alky&}-NRg(dé‘-@s %Ik%)r xto-chﬁ}@@i KYlCsQlkyl), (co-c6 alkyl)-C(O)- (co-c6 alkyl)
het er O%d oal -contalnin n one art I cul ar

(CeticHkd B - ?ré@prc6 Aeyl), @aghlcgﬁ%hﬁﬁmmﬂoaﬁ% w07 llalip iy

subitﬂut@@%ltﬁgp%! nﬁé%roé@l %El%glﬁﬂd of ﬁletérb%cﬂ)@fk?l Wlﬁlhgﬁou and
,Jelative to the G nbiety; Inh another emboddi nen I:)L

R” H%Pht(ﬁaréhéﬂkyl)rr%éclr@t&ék}ﬁbm E0dA-(EeCatlkyld i whiheo (€1-Cs alkyl)
is sﬁggnkﬁga)é ngng afy&%e{%%%t P)S]?kéﬁ% hle%rclé}/clbﬂ rb%hfbﬁ%{uiﬁ groyp, or R”

andaﬁetogetbcrdwﬂetht pitnogerR3 wlschsh@setre bmtndcfomnHteh e benzo

on 4 S USSR 2L DR 8% OB MBI B
(LXSOWISTY),i v bt ledndR’ i ISR I N 20 camireduyh ahbddi@ete ®E iedubstituted at a 6-
e BRI o R LS ELLD Settal b nbod mnt s (e

(01597 MUlndtide LRBOdimentRBediipdunds(HB3h sirudtidal formulae (XLIV)-
(LXXVIID), wis 1, and R? is -(C-C; alkyl)-Y'-(C,-Cs alkyl)-Y?-(Co-C; alkyl), in which cach
of Y' and Y? is independently L, -O-, -S- or -NR’-. In certain such embodiments, R’ is
substituted at a 6-membered aromatic ring position in the meta position relative to the J
moicty.

[0152] In certain embodiments described above, each R’ is selected from -(C,-C; alkyl),
~(C1-C5 haloalkyl), -(Co-Cs alkyl)-L-R’, -(Co-Cs alkyl)-NR*R’, -(Co-C; alkyl)-OR", -(Cy-C3
alky])-C(O)R', -(Co-C3 alkyl)-S(0)o2R ", -halogen, -NO; and -CN and two R*' on the same
carbon optionally combine to form oxo, in which each R’, R® and R'? is independently
selected from H, -(C,-C; alkyl), -(C;-C; haloalkyl), -(Co-C; alkyl)-L-(Cy-C; alkyl), -(Co-C;
alkyl)-NR’(Co-C; alkyl), (Co-C; alkyl)-O-(Co-C; alkyl), -(Co-C; alkyl)-C(O)~(Co-C; alkyl)
and -(Co-C; alkyl)-S(0)p2-(Co-C alkyl), and in which no alkyl or haloalkyl is substituted
with an aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing group, and each R* is
H, methyl or ethyl, or R* and R* together with the nitrogen to which they are bound form
Hca.

[0153] In certain embodiments of compounds having structural formulae (XLIV)-(XLVI)
and (XLIX)-(LXXVIII), at least one R’ moiety is a haloalkyl group, and in exemplary

(R5)y Q\ ;
embodiments of these formulae the @ moiety is p-(trifluoromethyl)phenyl.
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<N | R1 0-1(LXXX), in which Qis -CH2-, -C(0)- or a
single bond; Gis a single bond, -CH2-, -C(0)-,

WO [n213er C(0)-NH; Rl and R3 are as descri PEHUsIOv@41448
with reference to any of structural formulae (1)-(1V)
and (LVI1); andR12 and R13 are independently sel ected
fromH, halo, cyano, (Cl-C4 haloal kyl), -0-(Cl-C4

[015#] oalnkopk embedifitntCrhe aldestitly, disc@s¢dConPbualsiof biy of structural

ot ) PR A 1 e R B o) v i

whicgh t Hca contains a ring nitrogen atomthrough
whi i bound to the -C(0)-, in which no al kyl,
R1sh"i‘s! al terocycloal kyl is substituted by an

§ryl\f, het’ero cycl oaI kyl or

het er ocycl oal ké[‘ aoininal “mhaiety drdogthe Ismuael foemdla cul ar

such enbodi ment, at |east one of Rl1l, R12 and R13 is

t N. | jRone embodinent,is attached in the par a

§ ositNo® rel ative to the G noi ety; in another

e i ment , . iRiwhichi G ad R detved deseribérbabore with odéreidsrio any of
et.
T At S T T L Y A

difliaarbmkthyll triftiosnesttyd endwbatike) n-(ﬁC<RG6 alkyl}hk(ﬁ)-l(]s latk@t) {)@o-Ch e

stk B RC AlA eE o EE oR v @ S O PR ERY gl o)
and (2, alkym?'@))o,j (Qoﬂbﬂ{yﬂ)t imlt\ﬂdcto[g) fIl]Sﬁ obRA1Z0k TN @bMtit@bd with an
the centra nzo oxazol e 159] I n certalin,
arylenaﬁtﬁaqaﬁén%doaﬁwi %ﬂ%@m?lg}a@%ﬁep@ B%Ppaaa.%sl%févécl C
alk;tlﬁ eC@C'_(E uet, Hlﬂ(?lg of W@ {1,)2089)in whidhXE%ly1 is sﬁbs‘(‘tfﬂt&fby@n aryl,

or a single bond;, Gis a single bond,

hetczr@,r@, cycl(@kkg} or heleg{qyylgalkblrcon@{mg g\qppp, oRR A4 RRgto&th@r axgth the

nltr % bvﬁ%?cﬁ { %Yeeoo%ﬁ Ebrﬁqulcear R 6 én@ooﬁﬂﬂen@legﬁrde@P We@oth H.
for mul aeé1 d (LVi); and R12 and R13 are
£

[015M d e plarpdetiet fyn@élr@@t dlr fressnilHlisHeded Commmds of gt gapctural
hal oal kyl ), -O (Cl-C4 hal oal kyl), -(Cl-C4 @u kyl ),
-0-(Cl-C4 al kyl), -C(0)-(C0-C4 al kyl), z -4
al kyl ), C(O)N(CoC4aIkyI)(CoC4aIkyI)

formltl € n@){ {#lgﬂlg Eavv?ha, Cﬁlme y aV1 ougggu?tlup ﬁormu%?g NI T—; I,]and
no al kyl, hal oal kyl or heterocycloalkyl
by an amA, het eroaryl, cycl oal kyl or
het er ocycl oal | wl - cont ai ni ng group. per'tr'eul ar
such enbodi nent, at |east one of Rl R13 is not H.
I n one enbodi nent, the pyrJidyne\uitrogen is positioned
in the para p03|t|on relaé ‘to e Gnoiety; in

an Rirmoeibtghaeing tistreeieral fohmulpyr i nitrogen is , in which Q

andegsc&et de?ﬂ?(gasl ({%SCI‘H)%% g%ce?tvg WR@%E%RQ@ to al@{)f' s\{ﬁctﬁl?arl] S‘ot}]%uge (-

(LXéﬁﬁd)Id,lRfﬁrstH -R, -G sallogbt, HEh-Cs tlbyikyl) p:rg)mlﬂucmOmhthjzlyirlﬂubmmethyl

and ) R Cronelitrar - BRHS o enelb SR g AR Rt

alky@roqdi, 03 amyl)m@@o Bé’nalkﬁ) @(O) (GG alifyl) an@lr@:o cé@lﬂdylf» S(O%lr@)) Cs

i S.supstit Q noiety of the cen

Atk o bk B AL s PABIRE PIbSURIE A 1 BB RS- sipalkyl or
hetd?éc%%l%ﬁ!ﬂ(glhlc%%ﬁh §86p GRMPOUNES -G alkhp, FIO- UG Alyl) or

formul a
-CO-0O-(C;-C; alkyl) in which no alkyl is substituted by an aryl, heteroaryl, cycloalkyl or

heterocycloalkyl-containing group, or R'® and R" together with the nitrogen to which they

are bound form Heca. In one embodiment, R'® and R' are both H.
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(R3)0-1 ) RL 0-1 eN) /NG (LX)(XI1), in which Q
is -CH2-, -C(0)- or a single bond; Gis a single bond,

WO @M9A43213€C(0) -, -S(0)2- or C(0)-NH; Rl and RBCEHDS208%041448
descri bed above with reference to any of structural
formulae (I)-(IV) and (LVI); and R12 and R13 are
i ndependently selected fromH, halo, cyano, -(Cl-C4

(015l oa]nl‘aylbt)mr enDodienCAhdyabwall kyik)loscd cGhpdhdadikanly of structural
-0-(C1-4 alkyl), -C(0)-(C0-C4 al kyl), CXO)O (CD 4
al kyl'), -C(0)N(CO-C4 al kyl)(Co-C4 al kyl ), RN
-C(0)-Hca in which the Hca contains a ring

atom t whi.ch i s. bound to e -C(0)- i C
forf S TS oGt Ryt b S byl 1a > il an

substituted by an aryl, heteroaryl, oal kyl or

het er ocycl oal kyl - cont ai ni ng group. e particular

such enbodi nent, at | east one of NRI&R s not H

I n one enbodi ment, the pyridine ni

e Gnmoiety; in
itrogen is

in the para position relati ot

anot her enbodi nent, the %W<EE£> [
Rzm@$hﬂh0Mgdwmnumm@1ﬁnmdaposi Hon relative t o t heinGhich Q and

nDI egftH%/ ﬁ,&%{fesg d. aEer?evizlﬂse;reI'e‘reé]F%)ﬂ any&f gw QSBW% (D- (IL%(XV I11),
ngme e@b@pamsant(c r@g hiBaiks) w@gdlﬂwbmlethgn trifi@rda@siz0 and the
ke ach R SR . G N Co %p@ﬁcnni‘%%g?” carr)
alkylﬁoqm lafiyhy e 0, A1RA)-LEOZ @, MR 8tyY) Af (tda%faﬁ@l)rﬁb)o 2-(Co-Cs

enzok$%oxazole 0161]In certain enbodi nents,
alkyd}, éxwhich yo glikglarda éllkﬁldﬁﬁ&ﬁﬁfééedﬁ‘a%ntaﬁé , Seteipaty asrcloalkyl or

hetdrQyTbh Ry (LR ihd droufRind % & -H, -(C1-C4 alkyl), -CO-(C1-C; alkyl) or
-CO-0-(C;-C4 alkyl) in which no alkyl is substituted by an aryl, heteroaryl, cycloalkyl or
heterocycloalkyl-containing group, or R' and R" together with the nitrogen to which they

arc bound form Hea. In one embodiment, R'® and R' are both H.

[0157] In certain embodiments, the presently disclosed compounds have the structural
formula (LXXIX):
1
R3)0. R
R12 0 \(\)0 1 \ o
(I
N Z
e —
R13 Q (0] /N_@N G
R1
0-1
(LXXIX),

in which Q is -CHj-, -C(O)- or a single bond; G is a single bond, -CH;-, -C(O)-, -S(O);- or
-C(0)-NH-; R" and R” are as described above with reference to any of structural formulae (I)-
(IV) and (LVI); and R", R' and R" are independently selected from H, halo, cyano, -(C;-C
haloalkyl), -O-(C;-C4 haloalkyl), -(C;-C;4 alkyl), -O-(C;-C4 alkyl), -C(O)-(Co-C4 alkyl),
-C(0)O-(Cy-C,4 alkyl), -C(O)N(Cy-C,4 alkyl}(Cy-C4 alkyl), NO, and -C(O)-Hca in which the
Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in which no alkyl,

haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl or

54



(LXXXI'11), in which Qis -CH2-, -C(0)- or a single

bond; Gis a single bond, -CH2-, -C(0)-, -S(0)2- or
W@L@YANBG R1 and R3 are as descri bed above wi BEIT/US2009/041448

reference to any of structural forrmulae (1)-(1V) and

(LVIT1); and R', R12 and R13 are independently

sel ected fromH, halo, cyano, (Cl-C4 hal oal kyl),
heter@ey(IGAkDdcdnedioad frply)., In—o@@j}atﬁdulai syt ¢mbodﬁ1ﬂ§rﬁ;1a{ ®4st one of R,

RS N e T AP B M B By ik i

G muﬂetya Hn tivehdriembedinkat, RS iQattichgl in Itlteﬁ@éj@pos&ldﬁ%lhhfdlu gt G

ol S PRSI THEEGY G0y cbAToRT o boliptt Rt By ih propy! or

but@! Yl enc@tRERRINY, Ino REYCduBaltlyd orP!he benzo moiety of the central
het er ocycl oal kyl - cont ai ni ng In one particul ar
'é?nl% (6% RGh ;

benggjdlpx di A er cabodiggst o ;F. el afd sRA3Hy s
subfilitedbn 1hR HOS tftﬂa9@fﬂlgl%ntraﬁbenzb|?l](§(ta£@@hed in the para
position relative'to the G noie i n anot her
[013%h odinraeriain emibodimients.ghe pretratly dﬁclpwd caepeungds iveithmstructural
}‘(Xﬁt(’the Gm)lety In one enbodinent, RL is H
fonflﬁldgﬂ ot er enbodi nent is methyl, et hyI pr opyl or
butyl I'n one enbodi rren no R3 i s substit Qn the

125 y f tn:]e c Pak ben7oo[d]th| az
- Etl be zo |ety of
entral nzo ]t azoPe 'EerGt ain

enbodi nents, the presently di sre1l 0s rrpounds have
the structur al formula (LXXXIV): (R8)J0-1 R13\ (LXXX),
"\, / 4, N 1?7<0 \ OSNN-G R1)/ O- g
in WIWWFSL—EH@ HG() prsinglcpapy: Gy 2 singlk higgide %mc(@ i S(@)2-or
-C(é) N@i SR bpRGk: are?;?escnbg Dove w1t§§&%1%nceq anﬂf%lrué\tlu’al foﬁlnulfae (D-

F@ are as crib above wth reference to an
(IVMIIdL(leIDaIHdﬂ?or Ul and R gre éndwendcmly(smew;d framdH, Ralp, cyano 2

(Clce%lhaloa 1_6(&8 PEL 3%;51% Y(csgﬂ ?@S&f (e, glllﬁzaalé(O) {(Co-Cs
alkle Q1O0D-(Eh Iy |aDkb’1) @{Om(mmlklﬂb(()o Crdl60), m@nm(@l)@h)n

whigtedih Dty Sl dmednareh e LuSt Sk iEioats Y i
whibh hé SIGENhAsDIN bhhaegh cWaikghisistibstiftdddyngl aiya, HdRoar@d( S)ctoalkyl
G s Bl L T e

R'ZBed RFeENS IO A kit clapstidimi B 1@&@%(1 ul the glﬁ‘a Iﬂﬁ{tfbh @é—lillt% to the
such enbodi nent, at Ielast one of 2 and R13 is

G mpepty:fin a1qshes sebedipstl Rerit attagher ip éhwqfeewwm rRlatiYreo e @

rnm@%g ik bﬁ@"erﬁt%ldﬁﬁény R 1G0u! ﬂ?arg’tﬂepblﬁw/dlmerﬁ I@ﬂ%{éﬁ{yl ethyl, propyl or
odi nent I 3 attached in the meta posrtio r%/

butyle ﬂraone\ﬁelbpdmtme HGerﬂ sabstitutpchorothe benrroaaliiete ot the Rentiag H,

h t
v BROAE R ohr TR, 0L B ORA L
subbeutzabomébgzooﬁowtyef thentntal breozigixdidlhi azol e. I n
th
0183 o e B AP st s PSR R s raep s e el
fonﬁlﬁltmaj(xb)enzo[ d]thi azole. [0163]In certain
enbodi nents, the presently disclosed conpounds have

the structural formula (LXXXV): (LXXXV),
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in which Qis -CH2-, -C(0)- or a single bond; Gis a

single bond, -CH2-, -C(0)-, -S(0)2- or C(0O)-NH; R
wWoreIRR13¢ € as descri bed above with reference POI/HIR00D041448

structural formulae (1)-(1V) and (LVI1I); and R12 and

R13 are independently selected fromH, halo, cyano,

-(C1-4 hal oal kyl), -0-(Cl-C4 hal oal kyl), -(CL-C4

al kyl), -0-(Cl-C4 alkyl), -C(0)-(C0-C4 al kyl),

al kyl)(Co-C4 a Q,
ntains a r|
oyl

het e cl oai\ky.b

substltut edey an aryl, heteroaryl, /cycl
het er ocycl oal | wl - cont ai ni ng group. N n one part| cuI ar
such enbodi ment, at |east one of R12 and RI3 is not H
I n one enbodi rrent t he pg ng@)e nitrogen i s positioned
in the para position relative o the G moiety; in

in veidht @ &v-Célrb ediQreent s singhebquyly Gds mengle besly ePHi-s-C(O)-, -S(0)o- or

C(ﬁgﬁh; ) IQmalng Iis ra]lret alg E)ed %%Ie ! I fgr%!lcaettlo \a{% éfosl‘g]ruaurapformulae (D-
(IV)emdc(ﬂW)e mid lend R”mea myépenmlhy Iselequddhyh Hohalbudyyia, -(03-C,4

e T S i e TR O G TR

-C(eyhodj-0rdikyl), 00@)REC L€, @kyl)(cg:a atkﬁ,) N@j‘B}d -C@@-Bea inGAbh) the

is substituted on the benzo mpiety of the central
Heafoptpyp dringin4sasce atom&@&¥h Whick ettl%lbwne BG4 Whigh no alkyl,

halQI§$ slnﬁétafo@u%slh(?ﬁ@ gu&ﬁmg%gqﬁ agwl%te}&%ylsctym@ﬂ(yrﬁl

formul a
hetqyocy(slpmmoptammg gmm@; hInQnr: @amepl@n such @(lmdim%m, % logptiogr ef R

andg' Oe’_n&ﬁ{' ¥ Rdj_}le‘;el;]rg)g@eg? E}% rl% (1:11rt1|r Q;pg%l{}%lé(i% ﬁle pQ}ra position
relatied ©rthnQendidy;an ynwhermbg@mnathefpandmb arogdn) is posifjonad ch the

met&'&%%%(?n I%ﬁgvéa?%oiheae %ER&%dﬁh %Ie Hﬁ%gﬁﬁggteﬁ A %bsl%éggtﬁlgrdetﬁboﬁfaent

R' iadedad, kihly), prop@ﬁdr Wodylalnkgtle lembedinfe] n€R* &l skiydtifuted on the benzo

mﬁéeg%fﬁ(%g@ 6%0@?%&&9%8%4@“&9?@“@%81‘ &8 ek 15

-C,MhLCH,) ﬁaumlmtm e Bénza nfolleﬁigoﬂhé E@]@th@@kd{ﬂ]okﬁﬁowg h
which it is undtthe- whi ch n L(

0164, oallnkfy‘ﬂalare RYIBICRIEyRY BrarIRYY dasglogeﬁﬁgmlmdé aw Gffuctural

forrAth ( LMQ?oar yl, cycloal kyl or
het er ocycl oal | wl - cont ai ni ng group. In one particular

such enbodi nent, at Iea} S one of R12 and R13 is not

R'A_gms ele nt t hexpyrindi ne cnltrogen |s |t|oned
in par a p05|t| on ti>e__[/€ y,
ang enmb t, s din

'bosulonedlnthecheta p05|t|on/'\LeI totheG
noi ety. In one enbodi ment, Rl RS H. n anot her
enbodi ment, Rl is methyl, ethyl, profyl or butyl (LKXXII),

G b e Leficr e bBRBcr ¢ L AR/ ST
-C(ened] memt R’ afeaskd3sctiBedabove With refbrence@iany ofGBtturat Gadldhe (1)-
substituted on,.t he benzo noiety of the central

| S
(IVb@wZ(B[@} M} Bz 8nER " rprigdgpendeaty @eé?%edeﬁ%ai helprtcyang, H&E1-Ca
hald§9HB{¥,-0] $:8da0SHd- QIR AMPYS 0OV &, tall§)S IS O)-@) alkyl),
-C(0)O~(Cy-Cy4 alkyl), -C(O)N(Cy-C4 alkyl)(Co-C4 alkyl), NO, and -C(O)-Hca in which the

Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in which no alkyl,
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formula (LXXXVI1): R11 R12 ,N,.--_,,N<O R13QLN R1)

0-1 (LXXXVIl), in which Qis -CH2-, -C(0)- or a single
whewdi3xs3é s a single bond, -CH2-, -C(0)-, -S(OPQFUS09/041448

C(0)-NH; Rl and R3 are as described above with

reference to any of structural forrmulae (1)-(1V) and

(LX); and R', R12 and R13 are independently sel ected
haldatlgyiroithetdnadyoloalkylain eybstitueli-b§4n sl detckoalyl, cycalkillorCA

het&%y%?o%?k(&go&f_h&%grgﬁp.a]'ngtlﬁgnmi%%rgs%ﬁ %l%@i:n%(tgrlt,) dt least one of R
and R ﬁhlb( 0 1#hecaintbptin(can tHehyailify njtrog R paﬁdone@(itgﬁhe ihaa: polition
. He :
GBS SRS By AR B, b v
met? LA I ati B toNBS € nRfNE! Bk ¥nbb&nSHDRY istHt BAnb¥eddmbodiment,
het eroaryl, cycl oal kyl or

aw ,
R' ingctybeiel ormd bkt K acsgoadisgpt n9 R’ srmebysigtted %qhﬁbenzo
mon%ﬂ/“o'? IR Wefo[d] @Iazl)l@ aﬁlt an%ﬂf%r Qhbddithent, %]ng R '(‘éj% 3, JFS.CH;,

H 1n one enbo I ment Is attached in par a
-CZHQ sCxHﬁmz spledtisitt¢dsan the berze n@lqtmp%tby eeritrl lmm[ﬁhmazole

[01@13‘b 0 dian%R%m 6@%&(‘11@%11@%[1%1%?@?‘[1{1 Hlsglgfed%@?o&%? h!i\lﬁ%ﬂe stru]_fural

forrhwla 80X KBK): enbodi ment, Rl is nethyl, ethyl, propyl or
butyl. In one enbodinent no R3 is substituted on the
central i mdazo[ 1, 2- a]@%rldlne ‘

R12 3 (e ) / e . X
S tuteld on t he il 2- a] py==di ne.
A n tat n envodients, @ o di scl osed

R conpoun&% have the structural L)
in which Qis -CH2-, -C(0)- of a s ige bond; Gis a
single bond, -CH2-, -C(0)-, -S(0)2- or C(0)-NH; @&CCXHD

o TR A ISP BRI e GRS 40

-C(QMYHRIB' Ad®’ Iafédﬁples’dﬁeéﬁ dvpvseltd @df&dnd‘ertﬁt amyHbf shrattaral formulae (1)-

av ALt e 8 02 S e naing oty Sl e sy oy
(cﬁ-‘(:pha@oam@@) Q}(@l tsyha)loalkﬁ)( B\I(C@th% - {(yllo4(a@@d)<34c<aj)1(@& Ly

cont ai ns rin

alkey}), r?@@dcg&e A &QBPN%& ﬁllﬁyt)(qoscﬁélfYﬁbNﬁb e in
whit0hMRicG IaoﬁtQinéll Kﬂﬁ mttegénqaﬁé)rﬁ Yﬂro@’h Watek %O&()ﬁtld)t%ltﬁfy lC(0§ in

substituted an aryl, heteroaryl, cycloal

whlhletl@%lﬁrzlyhﬂl@ﬁélty& 9 heternevsioallaybis gubstipted by a@mfyldmtqrwm ecloalkyl
or h%%?&yamlcm&mg%odpe Gl %né)ﬂﬁtl&flar Rh(!h’ embodiment, at least one of R'",

R'? and R" is not H. In one embodiment, R is attached in the para position relative to the

G moicty; in another embodiment, R is attached in the meta position relative to the G
moiety. In one embodiment, R' is H. In another embodiment, R' is methyl, ethyl, propyl or
butyl. In one embodiment, no R* is substituted on the benzo moiety of the central
benzo[d]thiazole. In another embodiment, one R* (e.g., -Cl, -F, -CHs;, -C,Hs, -C3Hy) 1s
substituted on the benzo moiety of the central benzo[d]thiazole.

[0162] In certain embodiments, the presently disclosed compounds have the structural

formula (LXXXIV):
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R12 and R13 is not H In one enbodinent, Rl is

attached in the para position relative to the G
worei0et1$213¢é n anot her enbodi ment, R 1 is attachedl/Us2opes1448

meta position relative to the G noiety. In one

enbodiment, R1L is H In another enbodinent, Rl is

met hyl, ethyl, propyl or butyl. In one enbodinment, no
R3 is substituted on th central R
2 yri di /Ofn anotsher enbodl one R3
I-E, (SSI-W) IS SuR tuted on
i m 1, yri [€167f/1n certain
Presént |y di sgfo ed mfounds have
t he structural formJIa(LXXXIB() 01 ,r R13Q<0
...... --7?- ..,.E”....N R120N R]L)(XXIV)

it B e st smgle:@e};d g6k SfOf-or
-C(@i QIH Netand RE apnd (BRriBERaRSe das editlrd 1Ry s%étﬁral formulae (T)-

erence to,any of structural fornulae (Ih and
(IV?( m(L;X) AR R R 2B aprdndepsndepdy pohersqdeinme i Najo, cyano, -(Ci-Cy
£ le,. I
hal&lﬁly?) c? %gl{gédgllkgﬁba le, c%m?&o (It:(? i yi)a G{@E %634 alkyl),

R A Dy OB CA allkgNF @@m%ﬁﬂ@mﬂe&(@) e ip which the

; (
e b Ol mde N WO Aot vo D ARG Sl b B
haloatliyt br icterocycloallimidis sldasuﬂuedb@(aﬁ)aryl hetemmyl;:dyclmalka] deyl

heteé?r%cf%alﬁél[ copgaéll}}% g%%@}?% n oo%?ﬂgk 1018%rssusl¥g)nsﬂgodtmlilé at Péést%?le of R",

R'2bed RPocya D ah oyt elﬁblﬂ:[uﬁblﬂj Rg 1sgatmunad ui the @lﬂz mﬁiﬁbh edltak to the
such .enmbodi ment gast_ o R13 is

G ARy A B %‘#B’B’Eitr igreﬁ? att ?d T gled?ett%\B‘P?étH’W a’t“ff’eto e

moiRQS ik b eriRldmhdny, R 'tiOHL Mea@tﬂépbﬁboﬂmeﬁt RNQLREHy1, ethyl, propyl or
embodi nent, R 1 i s attached in the net a position

butyle [ypriecabodingib n@Rm‘ﬁ whypitutpdiopthe beagdenicts At the rantja .

benlzdldﬁlﬂﬁ’ioﬁke Mn %H&QQ'eﬁﬁeglmeﬁtl oheSRggthtl BLOML .-CRiE O%Hﬁ%
y In one enbodi nent IS SU stltute on

Subtiéﬁ?@t et thie ey zofiaty of ip syttiadibengoldithiazalot her enbodi rre nt

1817 Tt ceft h I hsve th |
R e S e T M
forpd 63X XK Veert ai n enbodi ments, the presently di scI osed

corrpounds have the structural formula (XO: in which
CH2 C(O) or @aa ngle bond,; Glsasmgle

01./ OFOC(O) NH-
ar- descrlbe abc eren

- al/'\f Iae III R12
nd

a are mdependently sel ec{‘ ed H h |l o
cyano (Cl C4 hal oal kyl), -0-RCl- aI oal kyl ).
-(Cl-C4 al kyl), -O(ClC4aIkyI) - ) (COC4aIkIyXXXV)

mw}'l%%? %%%%(gl gryl%[igkf—}?:qélg? %'(15 Sl ? %Ml 2 Tohe ki w4 o

-C(O)-Ngl- ;rR]t and dre Rredsansciibedatghic with a:éfenencel te alpoefisdruttarat foemulae (1)-

i»ch al.oal k
VT Spk Pl 5 R & iilorepdiPs Syt Rigp B, b, eyamo, -Cr-C
haldmﬁiye)[ Q?&I(&LQ an&lll@?)l K;Z:, CQﬁlkiﬁBL-e)ﬁ(gé(%bﬂ@’l)%Qd(O?—@l@J ai ztﬂkylg
rou n one artl cul ar suc e odl nen a eas one
C(GHOEIC: ). 2GS el N CHC Pk B0 el Gheklga inpagiich he
Hcd c%nﬁhfs achedittdpch RBmPARfAPRBIch thBbJu%H@J {h¥eCt®-, i@ hfeh no alkyl,
y; i n another enbodi nent, 1is attached in the

halcr@ﬂiyéorp@éﬁir@qyswalk@l igpybytuted by e atzl rhstceaayyl. qysloghul or
enbodi ment, R1 is H In another enbodinent, Rl is
net hyl , ethyl, propyl or butyl. In one enbodinent, no
R3 is substituted on the centra
I m dazo[ 1, 2-a] pyri di ne. |In #nhother enbodi nent, one R3
(e.g., -d, -F, -CH3, -C2H5, -C3H7) is substituted on
the central imdazo[1, 2-a]pyridine. [0169]1In certain
enbodi nents, the presently disclosed conpounds have
t he structural



formula (XCl): eN (XCl), in which Qis -CH2-, -C(0)-
or a single bond; Gis a single bond, -CH2-, -C(0)-,
WO [n213er C(0)-NH; Rl and R3 are as descri PEHUsIOv@41448
with reference to any of structural formulae (1)-(1V)
and (LX); and R12 and R13 are independently selected
fromH, halo, cyano, -(Cl-C4 haloalkyl), -O(Cl-C4
hetdn@dyobhllkyll Jontair(if grGdp. aknlopk partlelﬂat(s@dh ﬁ@b(ﬂihrkgdt)a,t least one of R"

and 3 YRy B0l GG o Tt AR Ry 1oLk P epga potion

relawhet ©hhd Gendiiay, it @ndthdrrmbadiiicng theiplyridige Ritdban pouitaigh in the

e Sl 5y SRS 0, Ba) Soimen.

R' i8éthyl, Rele ﬁ)%&r}/ﬂ)r ,bug C IrodHekeMibo@iment, no R? is substituted on the benzo
het er ocycl oal cont ai ni ng grou In one particul ar

MoigtycH tl@r?ﬁﬁtaqlﬁéwp Ithfazplea bt angther @p&m e’ ge-85-(lots 14H:,
-1 @ﬂ%) REPOGIR G thE B&z@)’l{o‘léﬂﬂz SR L A0RRAZd [@1&8%1& i oned
in t para position relative to the Gnoiety; in
[016H ot h@rcegm cuibpgimentstthepigyantly divelospdicomgeyndp gave the structural
in the neta position relative to the G
fonﬁn@?@%ﬂ?@one enbodi nent, R is H [In another

enbodi ment, R is nethyl, ethyl, propyl or butyl. In

)Os bst|t ted on the ral

RS n not er errbodl e e R3

g -d | -F, , - bstl ut d on
i [ -a |§yr| di Gn certain
enbodlnents t he presently di sg ose npounds have

the structural formula (XCl1): inovhich Qis
-C(0)- or a single bond; Gis a single bond, %XVI)

in whighQQ 1s, -CHS( CXE@) & a sifgl OPoniHsis Rbin@dB 8o -@EHL, -AF0)-, S(O)g- or

descri bed aho th reference to any of st ruct ur al
-C(P SNl Baeanéﬁ a{q «?)Vge%maed( 4bRry Wltgﬁﬁerﬁw QAR afpiryguigy formulac (I)-
(IVLMG{EW et RY aﬁ&ké(‘atreel@ldép"e@d@nhb sé"l@dt&b frd‘nY fNRalo, o(yﬁ}ﬂo' . -C,

al oal K - hal oal kyl

halaafiyf)c- i €4 h@;na§ky1> «;@opu eléspD.chp- 351 Iy kyl) éz@)dccéoalw
(8 (5%@&1 al&ﬂw E% (€92 §§1) alsYdnd -c¥RaENE which the

a contalns a ri ng ni trogen
Heagtoptains irmg gifrogin et thr0|ugh bbighd it bounH o therO)Q);, it whighine klkyl,

hald&ﬂ(y%lkﬁ’elter?é}%ln 8@%1‘%’ buiR 1tu'£%ﬁtb§|a8 %f&‘f'q%%k&%h dR10aHYRS: t ut ed

roary
hetdn@ctyeloald;yk:ctomaahrkyg growmt hl one pg“ugulﬂll.quch tmbalireerp .zt teastiwhanf R

€ ment
and {0 G En bR e Sy i PR o s QB s e siton
relatifie toEEe G&hﬁncgetg 48 lahdthd efﬁﬂbbdﬁﬂemg the@ytitiae Gtiopdresk positidhed in the
anot . her enbodi t, .the 1 dln ntro niJs .
merg BASIHONFRIaEvS 19 t{;eé MG B‘d%‘FFWBH‘%P@PtaFl 8‘21 t '3 appherggmbodiment,
R! 1§Eieﬁiyl/ cthiyl pﬂ!&?l adli HFJH@ enfBbdibr@ntino RMisa0edReEd on the benzo
di ment S rreth , ethyl, propyl or .buty

mO@We)f dpssirahbprzol M@laRslei éﬂ HeHST ?mbﬂd@aelﬁrpnp% (%éntCrImF -CHs,
-Czl(ﬂn é%?[sjsu‘gs'tlﬁ]t&i)’(gd b 9&120 hﬂ)lél"ﬁ@fth@ FerdPQALABRiaz0tNe R3

H7) 1s substituted on
[0165He cblmert@m emhbdmlz@t[s,ﬁh@ra?qnglv dtsisln@d cpopquids havedha stfugtural

@?ﬁ the presently disclosed conpounds have
fon?‘ﬂgs rug]:lural formula (XClI1): e)\ ) ING
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0O-1(XCl1l), inwhich Qis -CH2-, -C(0)- or a single

bond; Gis a single bond, -CH2-, -C(0)-, -S(0)2- or
W@L@YANBG R1 and R3 are as descri bed above wi BEIT/US2009/041448

reference to any of structural forrmulae (1)-(1V) and

(LXI'I'); and R12 and R13 are independently selected

fromH, halo, cyano, -(Cl-C4 hal oal kyl), -0-(Cl-C4

hal oal kyI) (Cl C4 aI kyl), -0-(Cl1-C4 alky, R

R12- l - al Op\IO(CQ)C4aIkyI)
akyl W NO2 and )-Hca in
the ¢ba ont J\S r#ng \oi troge at pm t hr ough
R13V\/hl Q71 s™ound toXhe = C(0) N, NC® no al kyl,
haI oal kyl or heterocycl oal kylR'i s ituted by an
heteroaryl, cycloal kyl or LXXXVID),

het er ocycl oal k I - cont ai ni ng_gr oup. I n one parti cu1 ar

in vauRQ enbdidi, ; OrRt Sltllgé%@tndoﬁés dfinge bongh 1Rt 3 G(Q)-nd( Ot o
-C(bEN‘ﬁlﬂ Srepped FEeaﬁtdesch'B@d % iR ?ef@ﬂe{%({eQ%Qr% f%trﬁ&ﬁfld Fo2B&e (1)-

e par a POSItI on re t|ve

(IV)aamit(hKl) @ BOdRYemt R 't dre inggpdndémly snhettpcbgemﬁ shalo cyano, -(C1-Cq
hald%ﬁ% (S’Et?dc I%éoae QTEEaCD ?ﬁ(y!ézl-%n(sd ﬁ %[kﬁ;}’) AB 3¢ € Gilkyl),
-C(GIGDO@H @Z&ﬂkyl) RI(O)N(mChalkyl)(ét Wlal.kyb,r N@NindGC((b)leW in which the
H 1 TRrgush AR it BEG OBl OBC SRR ag alkyl

4 WP@H’E&[TT%“ 5‘1%9?‘10’&’1 ré’ugli?{ Y &}tlh AbOET eHe 1 gAkh B] alkyl,
halc(aﬁqyg or; het@)(iyc}oakﬁl- 1§:|sia)]s-tlt12,1§al|’d§ an '&593 leﬁerd[agﬁidgbllbblkywre d on

the central I mdazo a ri.dl ne n certain

heteéﬂ“é(&]&?'ﬂ?@n‘foélta”tl%grﬁﬂé skrong W%‘P‘é‘%‘l S&%%ﬁ“‘&f‘h‘ﬁ%ﬁa iﬂaﬁ&@@ of R"

R" taﬁ‘dERgtﬂ Mtrloné @rhmﬂuﬁerft)@l ¥ attached'u'ﬂth%h%o@tﬂoﬁ rel§ei 1o the
C(0)- or a sin Is a sin nd,
G mog(tn)ln anatlgyr ginpo 1@1,611‘[ &?g; atigeped 1R1heglmga p@lta)(néelggve to the G

1 r if ;
mm?gﬁ ‘iﬁi) Q;zt%laﬁ%{%l \\’%H@H d?{%%ﬁ{éf)@mfxgiﬁ &){R,llg is %ﬁﬁgﬁ%k}gﬁ ropyl or
butyln dregrerddetinens ap &S issubstitend ¢f) thhgproral myém[l 2-gJpyridise. In

ano% %’%%le %QIRf?l &Athﬁ" @JJ C)é{} hf xS r%% is S&F%st Xci thegentral

imiddzyl2-g]pyr@if). N( Co- C4 al kyl') ( Co- CA aI kyl ), NO2 and

- C(0) - HC ins a ri tr
1016T0rm FH15 BB AT G 1h7 BB R b ambeqtls Bl e
;mnﬁ@aemXkathaloalkyl or heterocycloal kyl is
substituted by an aryl, heteroaryl, cycloal kyl or
R1peterocycloalkyl ontauﬁkmg group. In one particular
§ snbodi e of R12 and R13 is not H
enb dlne t, tlhe pyrigine nltrogen is positioned
R e tion et NG y in
anot her enbodlnent the pyry ding nitfoge
positioned in the neta pos Dative e G
moi ety. In one embodiment® R1jis J n anot her
enbodi ment, Rl is nethyl, ethgl, propyl or butyla)DGKVHD

o TSR P B Bt S BBl T8 o

-C(OENQI ,R-dakd R afo asd6ddBibed 60O with @H@ﬂce' t§ a trubtitaCfbr@tilac (1)-

entral jmdazo[ 1, 2-a] pyridi ne. 173] 1 n certain

(IVdeaX@eﬁ%R 't anst RS @rtip pan%eeﬂbgf‘é@: frdo. e, -(C1-Cy
haldall§ 1S I6-HE L] Bhoalighmubac( W) -0-@, %%ﬁ%l)?d@ E@J@! alkyl),

-C(0)0O-(Cy-C4 alkyl), -C(O)N(Cy-C,4 alkyl}(Cy-C4 alkyl), NO, and -C(O)-Hca in which the

§z

Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in which no alkyl,

haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl or
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(XCV), in which Qis -CH2-, -C(0)- or a single bond,
Gis a single bond, -CH2-, -C(0)-, -S(0)2- or
W@L@YANBG R1 and R3 are as descri bed above wi BEIT/US2009/041448
reference to any of structural forrmulae (1)-(1V) and
(LXI'V); andR12 and R13 are independently selected from
H, hal o, cyano, (Cl1-C4 haloalkyl), -0-(ClL-C4
hetdnadyolahlkyl-Qontai (iG] grGdp. a]nloylb partlelﬂat(s@dh @Abaalitkgrt)at least one of R,

R B 60 A BTN o Ep R ooy iy e

G nmﬁeitya hn tighdriembedinicad, Ré‘ 1aatfa|chhgi iRt Qe posstidarelativaag aie G

ol SaPR ARG ey FoaioRy o bodiite Ko e by h bropylor

but@l Y4 ench@iRERRMY, no RE YCIuBaltle¥d oPthe central imidazo[1,2-a]pyridine. In
het er oc cIoaIk&»-contalnln group. In one partlcular

nodigeemidbBentreA R (ag- 1(daki -(Ghe-(otsREH) Ripbyigedarsthe gentral
.mn&9515 brifAe embodi ment,is attached in the para
posi { on relative to the G noiety; in another
[Oléﬂbodlnrpemm emRbodimients.ghe presratly diclosed campeunds ivejthmstructural
ﬁ“ﬁBLQE o the G nolety In one enmbodiment, Rl is H
ot er “enbodi ment , is nmethyl, ethyl, propyl or
butyl In one enbodlne t no R3 is SUbStIt/

1

rRCeNS aIQp |ne In 8ﬂher eqpodlnent R

- : £ substituteg

ckn = pyra2| Q\74 In/cer ain/e
Rﬂpr-'ently cIo hpounds t he Nst®uct ura
formul a (XCVI) (XCVI) in whrch -CH2-, -C(0)-
or a single bond; Gis a single bond -CH2-, -C(0)
-S5(0)2- or C(0)-NH; Rl and R3 are as descri bed %bve

in whiichHQ iseﬁéize H@(é))t o avingloborst Guicd singlk bérok F@HﬁeC((D)—- S(W- o

@RSy AR refihea D S He O RRF ARG ormute -
(IVy ﬂrd((CX-H%nh Rllbalukaylld)RB ar¢ Gldefehdadtiykelected Gofn@lL-Hakb, cyano,

e D B iR R ol §Ybhige

alkyM) L@ﬁ))t)t(eoidaalk@gnmo cemmgnm&cmqm & Ahd m(@l)%a in

is bound to which no al k
Whlﬁlarhs dlcryontgips ﬁ@%’ﬁl&&?‘iﬂ adem &fypughswlgﬁblétsl BourEie thy- VVéQ) in

whitlh ¥ alkﬂefieﬁ&@@’l ¥t het&x&lc%h@y s s@stituted by an aryl, heteroaryl
het er ocycl oal’kyl - cont'ai ni ng group. | n one particul ar

or heigrdsy dpdlladicantatningagroune 48 pnopratiofar Rich enfypdinagngl aREast pee of R",
R" gﬁ)& RbI 1S 111& NG Oﬁgprggdcﬁﬁ%ﬁ %Rﬂ d,tt%cl@dtué‘ﬁlg ngrd 1%5&1'89 @R to the
ositionrelative to
G n@mdmdn pnthcr cRBodimentt RaahadlChemi 1t1 Iﬁe m@t posgi@si relaye to the G

tive to the Ginoj.e
moif: Ihb el OgiGuitane ol RRGRGIOR TS ey GpF pliovtor
butydulybne dntbodinene mb (Rd iseabititutadoRbie ic altﬁtljhmtiazb Lit, Ba]ppridinéreln

o S Bl R 5L 1 o ) Angt st sbodaent.  pne O G

jnn&ﬁﬁmﬁﬁﬁpﬂyﬁﬁilne [0175]|n certain enbodi nents, the
sently disclosed conpounds have the structura

[01&; r nu]né:e(t%@gmp?dlments,l the NRFRHY ésplgsed@p@pound@:{l@)e thebq,truétural

forrthlP@gk€):bond; G is a single bond, -CH2-, -C(0)-
-S(0)2- or C(0)-NH; Rl and R3 are as described above
wth reference to any of structural fornulae (1) and
(LXI'V); and R12 and R13 are independently sel ected
fromH halo, cyano, -(Cl-C4 hal oal kyl), -0-(Cl-C4
hal oal kyl), -(Cl-C4 alkyl), -0-(Cl-C4 al kyl),
-C(0)-(Co-CA4 alkyl), C(0)O0-(Co-C4 alkyl),
-C(O)N(Co-C4 al kyl)(Co-C4 al kyl), NO2 and -C(0)-Hca in
whi ch the Hca contains a ring nitrogen atomthrough
which it is bound to the -GlI0)-, in which no al kyl,
hal oal kyl or heterocycl oal kyl is substituted by an
aryl, heteroaryl, cycloal kyl or
het er ocycl oal kyl -cont ai ni ng group. In one particul ar
such enbodlnent at least one of RI12 and R13 is not

o _.J__.

cycloalkyl



[0176] 1 n certain enbodi nents, the presently disclosed
conpounds have the structural fornmula (XCViil): Rl
W@ RBYA32B6 (XCVIT1), in which Qis -CH2-, -C(0)PCDUSH09/041448
single bond; Gis a single bond, -CH2-, -C(0)-,
-S(0)2- or C(0)-NH; Rl and R3 are as described above
W th reference to any of structural fornulae (1)-(1V)
and R12 and R1&}are independently sel ected
- Nal oal kyl), -0-(Cl-C4

Cl- N Cl-C4 al kyl), R
-4 Ik -C4 | )G
(Co-C4 alkyl al kwl ), and - ain
which the Hca contains a rin tr n,_at om augh

which it is bound to the - -, NIn ch no alkyl,
hal oal kyl or heterocycl oal kyl |s|$ubstpnuted by an XC
aryl, heteroaryl, cycloal kyl or (XC),
in whedha 6V ELQal () ercasiigid BundgGds Dsipgle bond) r(era{](a));rMSQ(D)z- or

-C@h&ﬁqgﬁm eﬂrg&jqﬁ%rtdescﬁhsf %{W? it gngﬁg’:EL‘izﬁdg EI%/ 9 s?“BE*I%taP f%tam@ae -

(IV) zihdt(hRH}D)a kil ROSR © la@cnRP ateathuependeeﬂy k@ec@cm‘uretyhalb tyano,
er. enmbodi nen the pyridine nitro

(Cpgs]ilatlt’aé‘ﬁ’é)d Qtﬁcrﬁehart%‘tua’l)p i 8HyPetOatG 3%« ey Tk HOB5(Co-C
alkﬂp '—@(‘OﬁO (tn-Cq aﬁ(yﬁmé W—tﬁr aﬁ%l) &- d alll;n) @g?%ﬁ@@(O) -Hca in

nbodi ment ,

tyl
whldht’él@ét%@dmtmm rmgt@ltreeen asf.on@, dﬁ@ltghtwltl@dlt drbomrrtewéemﬁ(@b m

whlg%ﬁégl%ﬂghald%gﬁépﬁg%gﬂgg@ﬁég Ss‘tl;[u?%lteoggi &ﬁt I%éer%ae f(cyc oalkyl

or heteragy¢lpakylfeontdinjrgrgrowr tlaione mﬂw@hrrsecmt snbotimeenprekenbhyof R

RGOSR s HRRORAIRYE, £ 15: ROUE R TR refivg o e
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thet- ocycIoaI I-cgntai roup.. I n one part
podi at of 1, R12 and E
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cyano, (Cl1-C4 hal oal kyl), 60-(Cl-C4 hal oal kyl ),
-(C1-C4 alkyl), -0-(C1-C4 alkyl), -C(0)-(Co-C4 al kyl),
-C(0)0-(C0-C4 alkyl), -C(O)N(CO-C4 al kyl) (Co-C4
al kyl), NO2 and -C(0)-Hca in which the Hca contains a
ring nitrogen atomthrough which it is bound to the



whi ch no al kyl, hal oal kyl or heterocycl oal kyl is
substituted by an aryl, heteroaryl, cycloal kyl or
whedoensayel oal kyl - cont ai ni ng group. | n one parPCTUB209/041448
such enbodi nrent, at |east one of Rl11, R12 and R13 is
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RE(0)-, in%hich no alkyl, hal aIkyI or
het erocycl oal kyl is substitut
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and R" is not H. In one embodiment, the pyridine nitrogen is positioned in the para position

relative to the G moiety; in another embodiment, the pyridine nitrogen is positioned in the
meta position relative to the G moiety. In one embodiment, R' is H. In another embodiment,
R'is methyl, ethyl, propyl or butyl. In one embodiment, no R’ is substituted on the central
imidazo[1,2-a]pyridine. In another embodiment, one R’ (e.g., -Cl, -F, -CHs, -C;Hs, -C3Hy) 1s
substituted on the central imidazo[1,2-a]pyridine.

[0171] In certain embodiments, the presently disclosed compounds have the structural

formula (XCIII):
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0-1 (A1), inwhich Qis -CH2-, -C(0)- or a single

bond; Gis a single bond, -CH2-, -C(0)-, -S(0)2- or
W@t@yAMBG E1, E, RL and R3 are as descri bed abOu/ES209/641448

reference to any of structural forrmulae (1)-(1V) and

(LXVI); andRi| and R13 are independently selected from

H, hal o, cyano, (Cl 4 hal oal kyl), -0-(C1-C4

hanaIkyI) (Cl aIkyI) -0-(CL-4 aIkyI)
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1m1@dzkb’l|2)-a]%olﬁ(1&9 -16 GRothd eﬁibk&llrﬂent ofd R %S(ZCEI' A @HL(V@HS, -C;Hy) is
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imﬂBWyEXCH@teroaryl cycl oal kyl or
heterocycloalkyl cont ai ni group. In one enbodi nent,
i 54 ioned in the para

ty; in another

if i di ' en is i t+Papati n the
3 ' exXG noi . In d
enbodlnent R is H enmbadi t, IR %

met hyl , ethyl propyl or butw. 0 enbod *nt,
R3 is substituted on the cen?ral khlazmhe (i.e., Rg
ring position shown occupi ed by ﬁé bears a hydroge CIv),

in v@ﬁ&l@ is CHQ Ebr aeﬁtgl’é'jbdﬁﬁn(},ls P8RgIRBod® -CH,-, -C@))- S€0),- or
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-C(@}rNIsfzd% eand[ROf%SIdﬁSCélé?dc gione wih sfpirgstte anyt ofstipetuisbformylac (I)-
(IVHRIGLRIEH aPRPAHDRS e 8edeNGeny SHELAH Bdm HORMY! GakSL(Y) i,
haloalkyl), -O-(C,-C4 haloalkyl), -(C1-C4 alkyl), -O-(C;-Cy alkyl), -C(0)~(Co-Cs alkyl),
-C(0O)0-(Cy-C4 alkyl), -C(O)N(Co-C4 alkyl)(Cy-C4 alkyl), NO, and -C(O)-Hca in which the

Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in which no alkyl,
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(R3)0- N L (R4)x (AV), in which Qis -CH2-,
-C(0)- or a single bond; Gis a single bond, -CH2-,

WO @{oOn32136 S(0)2- or C(0)-NH; R and R3 are aBCT/US2009/041448
descri bed above with reference to any of structural
formulae (1)-(1V) and (LXVII11); and RH, RH and RH are
i ndependently selected fromH, halo, cyano, (Cl-C4

haldatdybart heydrogyclodik(iGl s@@tiﬂu&ldd»&lak yity),, hetef @iyl 4 clhkyl Or,

retap TP ot g Py et LR T 1iane o

and-R B)noHda I shewhibobinidhe thdggridmehafoasn B posifighediit the@es: position
atom t hrough which it is bound to the -C(0)-, in which

rolf i B R Ry PR UG P y PYES R oLt & apsft et

met®Yodordetive BEREG RN ., InCoheleBBbEMentOR " is H. In another embodiment,
heterocycloalk | - cont ai ni ng_gr.oup In one enbodi nent,

Rethy{s efhgl weopn] ertegénin @eﬁa@wlmﬁeao nlstSHESUE}é?daOH the central
1m1<[1)&§ﬂ1t2 ﬂByﬁcﬁllleatIh\éﬁ‘otB& chftBdiFAP bt I3 (e'gn -enot hep, -c s, -C3H7) is
nbodi ment, the pyridine nitrogen is positioned in
subﬁﬁutad pt@%luetcmﬁwl meifaro] VEabpgridihe G noiety. In one
od
[Olﬁ‘ﬂb H%H%lﬁyﬁlboalﬁlgm)‘sl 1 tll@g%%% lg ?{sclﬁg@%gh%#tgs ggvje]thxlt S?ructural
ﬁnﬁﬂa£§C§Mbstituted on the central thiazole (i.e., the
ring position shown occupied by R3 bears a hydrogen
atom). In another enbodi ment, one

- CH3, -C2Hb5, C3f17) is subs |tut d on the centra
R¥higzqle. [0 iRent s, sernl y
di ded c npou dgkhﬁﬁe e sf#uc d aI for
NlRl

*N-

er
(R3 (XCV),

in which Q is -CH;-, -C(O)- or a single bond; G is a single bond, -CH,-, -C(O)-, -S(0),- or
-C(0)-NH-; R' and R® are as described above with reference to any of structural formulae (I)-
(IV) and (LXIV); and R", R'> and R" are independently selected from H, halo, cyano,
-(C1-C4 haloalkyl), -O-(C,-C; haloalkyl), -(C1-Cj alkyl), -O-(C;-C4 alkyl), -C(O)-(Co-Cs4
alkyl), -C(0)O-(Cy-C4 alkyl), -C(O)N(Co-Cj alkyl)(Co-Cy alkyl), NO; and -C(O)-Hca in
which the Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in
which no alkyl, haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl
or heterocycloalkyl-containing group. In one particular such embodiment, at least one of R,
2 and R" is not H. In one embodiment, R'! is attached in the para position relative to the
G moiety; in another embodiment, R'' is attached in the meta position relative to the G
moiety. In one embodiment, R'is H. In another embodiment, R' is methyl, ethyl, propyl or
butyl. In one embodiment, no R? is substituted on the central pyrazine. In another
embodiment, one R* (e.g., -Cl, -F, -CHs, -C,Hs, -C3Hy) is substituted on the central pyrazine.
[0174] In certain embodiments, the presently disclosed compounds have the structural

formula (XCVI):
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N...G,. 00-1 inwlich Qis -CH-, -C(0)- or a
single bond; Gis a single bond, -CH2-, -C(0)-,

WO [n213er C(0)-NH; Z, Rl and R3 are as deskCT/bga909/041448
above with reference to any of structural fornulae
(1)-(1'V) and (LXIX); and R', R12 and R13 are
i ndependently selected fromH, halo, cyano, (Cl-C4

hzal oal kyl ), -O-(Cl- hag| oal kyl ), -(Cl-C4 al kyl),
4 al kyl - - C(0) 0- (CD-CA

aI - C(0)) N( ¢ , NO2 d
20 N h th i ng pi't/Rggen
atomt hr 089h whi ch idey, C(0)k, in which
no al kyl, hal oal kyl or heteroécycl N i tuted
by an ar yI het eroaryl, cycl oal kyl 01 © (XCVI),
~ heterocycl oaI Kyl -contai ning group. In one particul ar
in w2 énrbbldi, ; Ol Slmgé%u@qndoﬁes dfingg pondIOH € (RE3-5(Q).- or

c@pNHL R S %re%’%@&hﬂ@dﬁ&bo Ryvith §efé‘ffeﬁc%99 a%’ 6ﬂ‘strwﬁrapﬁﬁ~1ﬁulae -

position relative rmle y, In
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whigg g By b et SR by § & OB O o
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anot her enbodi nent, Z is CH ré0184 ]In certain
or hgtensas iy contping e dp Py PRSI SHh CRHREBRARE St Ieas gne of R

R taﬁ‘dERgtﬂ Mt rdloné Qfﬁﬁﬂﬂuﬁeﬂt CN” Xs att%@féh)m thie %a%o@ﬁo@rél&we to the

0)- or a single bond; Gis a sing
G moqg.t]g,_ln anngqg)embodlg@@t) B 1@3@ttachqg(1@}he|\qp¢ta pwtwnpqgla‘gyﬁo pi@g}

rnm@{ye 612?1&9&?&?%1?@%8 nge?ﬂ(/[e I\Wztfoesef 9&1@5 &ﬁ ﬁQS ﬁ%ﬂlﬁf theéi fropyl or

butylnth R nodiniant @p & dhewub $tyuts<ébre&1t> edltlfat pyredie. Halengther

embozﬁ%ie%wné ﬁi‘(ei % I&‘ilOR? léi—ycﬁl' s, kci(!—f}ls%@is&? t%%kt&&ntral pyrazine.
[01Z8]Ky | Dn,certh @bn@ec@%mﬁ;éthabﬂegdn)ly dis QO AYINGEPe@dls have the structural
fOHﬁ]!&lkY%%&ﬁg C4 alkyl), N2 and -C(0)-Hca in which the

ins a ring nitrogen atomthrough which it is

bound to the -C(0)-, in which h@ oal kyl or

het er ocycl oal kyl i s substitut Ry, o X

gteroaryl, cycloalK% or,. het yl - Lont i ni ng

roup one , a &st one

of R12 3 |s|not I n| one* gnbodi nent , i

af taefed~Nn t rap #bn re'ative to the G

Roi ety: inSanot Rer egpgdiMent, R 1 is attached |?XEQ%

meta position relative o the G noi ety. In one ),
in nsrre:mlzﬂ, @l))l&d‘émgl@bcﬁlﬂol}hﬁi sifETD BEHJTEIH,-, RLOI-S-S(0),- or

neth et h opyl or butyl. In one embodi ment, no

Fﬁ R et @{ﬁ aédie@ﬁlb%@%mth gyferspgsriy P ofpuctpigl formulac (1)

and%ﬂﬁ}_\g)e hnERH ‘aﬁidl RENL, 1n9&)%ncﬁ%tl§ Sel&ted fidrh H, hzﬁo cy%ﬁ3 (IC1 -Cy4

is substituted on the cenfral

halqaikyg, -Q- (\Cloﬁehaécmﬂﬁ’@b HEn€s alikgd, -Os(Cit CalafkyBn 1O (.. 4 alkyl),
e
CPERRE TRk NGBl MR OPHY PIORHL Y ahichthe

Hcacmnpowpdgmitvegen htemghiough whigh itfimbcrmldao (heVC(0):, in §0Idh @ alkyl,
halo%ﬂyi gr?’gege-rg'cyglgylklyl) i§ substituted by an aryl, heteroaryl, cycloalkyl or

heterocycloalkyl-containing group. In one particular such embodiment, at least one of R'
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in which Qis -CH2-, -C(0)- or a single bond; Gis a
single bond, -CH2-, -C(0)-, -S(0)2- or C(0)-NH; Z,
W@RL009n821R8 are as descri bed above with refer enP€/US20891§41448
of structural formulae (1)-(1V) and (LXXl); and R R12
and R13 are independently selected fromH, halo,
cyano, (Cl-C4 haloalkyl), -0-(Cl-C4 hal oal kyl),
and I(lbeﬂG}ilHal[Ikgﬂe)embo@m(e@fL iihyaliny Injtl;ogetﬁ(s Ppsii@hd @4tha Ipksed position

rela&%tﬁ) 5) élﬂ&e %t an%%%)emp&“f ﬁ!‘( % i erﬂ%%‘ s Bﬂs(‘té‘?“ﬁg inthe

meth ipBgitidhl B gel thd O mdidty. Olmgi'ﬂle\&ﬁllbﬁdtlnieht R$ishoumdinbtbert digbodiment,

~C(Q)-, ip which no a hal oal kyl _or :

R' %g}e&y& 89](3,’[' (Hgﬂplklt/: T lqugyl h‘o‘é’lﬁ ep@t)%taleﬁty}{%ﬁ grsi}ﬁostltuted on the central
pyri@ieenPakdther cm¥EdiRRhkdle IOT(c BetEr atychaty! -ccantiabubsiigted on
group. In one parti cul ar such enbodi ment, at Ieast one

the ggntRAPYIaZ®S and R13 is not H. In one embodi nent,
[0196]t aCh&L iR hBSJiRRAR tH@ﬁﬂe&énﬁ? dfs@lb&td'c&%p&ﬁldg H@Ve%le structural
moi ety; In another enbodi nen Is attached in the
forrgde 6XE¥HEt i on rel ative to the G rml ety. In one
errbodl ment, RL is H |In another enbodinent, Rl is

0 tyl. skn one enbodi nent, no
?E’e central] phenyl ring. In
on CON - - F,
unNéd o the cent)r al | phenyl
ring. In one en‘oodlrf@ﬂ)t’1 Zis I hek, ~
Cnbadi mone Z T GH WD 2006713213 T/ US2069/ 041448
[0186] I n cert ain enbodi nents, the presently discl ESeylD
in WHYROWN ﬁha@ Itteassrt YT @lis § habband @] X0 20r
é VII%) (@) lels-CHZ- C%w)-(gr aJsu(tM(@]z
-C(QHN, 4ng R’;\ K a@glpgcnb@ih@)ove @ﬂhrefereg(e(jy any ofgtrg(;tgtal rmulae (I)-
2 1A
vy engLXE’?‘and&l ard R 254 u’fﬁ%@e&l@ﬁt fs%le@?eé %hh?f\saﬁpgi/ﬁt rgé 1,

reference to any of strutura f ormul ae

halqah®0l 10-(CiabichaRialky DRI 1-&n dlkid).3 Oal(e-GantePetdOM CoyCa alkyl),

O FELEL TR LU0 400, D PR i

Hcaadokitpins a ring @{tEzed %ﬂﬁﬂroaglkwhl)ch it-ip N0 t¢ GO~ m)ahﬂl(WhDCh no alkyl,

regeff s o R R o My tefogen e ¥ ouon

hetéMSUy@l@allkSIl ¢ontadBungroty® Inltde parGl@irsuch EmbdiiiGéht e leabttb)ﬁls of R
al oal k or heter ocycl oal kyl is substitute b%
andéﬂf y1s nohét & Q)uéerey} 1@[&;@‘[ %mfﬂﬁms putrogen 18 positioned in the para position

relal ¢ RMRET GhR@l Jon |an&ﬁ’é}teﬁibﬂdilﬁﬂn9 ﬂfé'fﬂ?rldlh@ n%getp@ bbdiGdHedin the
such enbodi ment, at | east one o and R13 is

metgh gpsiiipn elytighie Ffligtenin ongjempodigie Bgélﬂe dimjapothpreenpaelanent,
R! 19%“13! %ﬁﬁ[ %b%l& FSHuhy?, H%e@rﬂggéhﬁ{e}{t nb R BNAbHRIted on the central
i s attached in th € neta position
pyrezaicatli geothay cmhedi@entppmst R/ (cgn -Ond’, efldodC AbntC:HRES substiuted on
enbodi ment, Rl is nethyl, ethyl, propyl or
theé&tt&w!i]“{one enbodi nent no R3 i s substituted on the
[01EANt r Bl cephie rmbodimagys, thmptasemtlh disclesdd @dinpentds howeahd_Bructural
foﬂ{’nﬁ'?% -)Q, -F, -CH3, -C2H5, -C3H7) is substituted on
& %Rirau phenyl ring. In one enbodinment, R38 is H.
In anot her enbodi nent, R38 is nethyl, ethyl, propyl or
butyl. [0187]1n certain enbodi nents, the presently
di scl osed conpounds have the structural fornmula (Cl X):
in which Qis -CH2-, -C(0)- or a single bond; Gis a
single bond, -CH2-, -C(0)-, -S(0)2- or -C(0)-NH; Z,
Rl and R3 are as descri bed above with reference to any
of structural fornmulae (1)-(IV) and (LXXIl1); and Ri |,
Ril and R13 are independently selected fromH, halo,
cyano, (Cl-4 hal oal kyl), -0-(Cl-C4 hal oal kyl),
-(C1l-4 alkyl), -0-(Cl-C4 avkyl), -C(0)-(COo-C4 al kyl),
-C(0)0-(C0-C4 alkyl), -C(O)N(CO-C4 al kyl) (Co-C4
al kyl), NO2 and -C(0)-Hca in which the Hca contains a
ring nitrogen atom through which it is bound to the
C(O) | n \Nhl ch no aI kyI hal oaI kyI or

o, o I T Y 1




the nmeta position relative to the G noiety. In one
R3 is substituted on the central phenyl ring. In
one odiment, cZ is ®. In anoth

e ANt , is ,

pre di cl osgd caofr

ﬁ@r -8 Y in |cﬁQ|sN-

above with reference to any of structural fornul ae
fom—uﬁlae( (G:ﬂ:(I@}ala?d K VI); an@CRO) R{ Z@d RZP ak klydbpenderﬂ(yl%l@ct(:melﬁﬂ halo,
inva{‘;c ah ké};@@oﬁ?z{ggstaalet{f%yl H%gﬂqgﬁf’g{ Cycbpzv%l k¥ it is I‘t)(s)unsdb{(k)J ?htel-&'(lt)eqn
or hgstockelogliy lsaatampscHp e ik onEpartculas S‘a‘tht ariedEngnf af lﬁe%t g ef R,
G momety, e a1ty icabydiment, Bnds ettabhm imghetmer@RpositgonHiclatiye to the G
butyge m oral enprodimyeint, nb R is dubstaurted brethe eebadihivenlke, IonetiRE

but yI . [0189] In certain enbodi nents, the presently
formula (C):

wepodsarent, RL is H | n another enbodi ment, RICT/ES2009/041448
anot her enbodi nent, one R3 (e.g., -d, -F, -CHS,
188] I n/certai n enbo ts, the
single bond Gis a \é\@?i)gl e bed,
in whigh-Q lS\fFHan eCQX0d AinglabahdRG is Riipgla hendRriGHar €(0)-, -S(0),- or
evafy e AR -CR e Tl Bt ar e A byt gl
whlb@h@mﬁ%e{lm&ﬁ ¥l h&&ﬂé}%ldﬂﬂ{@gmgﬁ&ﬁﬂned'ﬁ} a%eymf&érb&w e?ycloalkyl
R Qﬁ)@Rts '1§ﬁbtlﬁsl RAbhy &nﬁ&hﬁlgﬁ 18! RRUGENEY ith The %Bﬁzt ﬁb@ftlon relatlve to the
mo%{a]/?tlﬁ 8&‘] &Eﬁ%‘&%éﬂ‘? L ds ﬁl h# gnoﬁ%% %{)Odlﬁ&nyﬂ{]’ 18 ?{J?&Y ethg/{ F]Oéoyl or
t ut
el I € iyt FHgC T -G Bpbl et b fizole
carttPisc| osed compounds have the structural formula (CXI):
R12 0 s
N R NN
13 /N N / /@ \@
R Q &
N /\ 11
R
S \ 0-1
) (©),

G noiety; in another enbodinent, R 1 is attached in
met hyl , ethyl, propyl or butyl. In one enbodi nent, no
-CQFE -C3H7) is substituted on the centra 1
0¢ nds\hav stryctural
-S(0)2- or C(0)-NH; R1L, R3 and 1are as descrlq @DQ
j [ nt.h te fro ha 0,
CQEREERS By Yo R FES LR R pRH g i
(Codlt,@RyHHE@OYD-(@RCE ik 1Y, -CEODRONd, ﬁl@ylb(lmea QAON); NOb indW(ORHca
such odi nent, at |'east one of R12 "and
nbodi nent,is attac ed In the neta position relativ
n one enbo subst
In oh8 cabedimertt, BN ogtbomiid, E°R3R. s arfseichymbodinbit] E' ip NlamyllEz
[01%8]RL In cedain embbdimbhts B Prblently disclosed compounds have the structural
in which Q is -CH;-, -C(O)- or a single bond; G is a single bond, -CH»-, -C(O)-, -S(0),- or

-C(0)-NH-; R" and R are as described above with reference to any of structural formulae (I)-
(IV) and (LXVII); and R, R" and R" are independently selected from H, halo, cyano,
-(C1-C4 haloalkyl), -O-(C-C4 haloalkyl), -(C;-Cj4 alkyl), -O-(C1-Cy alkyl), -C(O)~(Co-Cs4
alkyl), -C(0)O-(Cy-C,4 alkyl), -C(O)N(Co-C;4 alkyl)(Co-C4 alkyl), NO, and -C(O)-Hca in

which the Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in
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0 0-1 (CXI), inwhich Qis -CH2-, -C(0)- or a single

bond; Gis a single bond, -CH2-, -C(0)-, -S(0)2- or
W@L@YANBG Z, R1 and R3 are as descri bed aboveP®i/u2009/041448

reference to any of structural forrmulae (1)-(1V) and

(LXI X); and R12 and R13 are independently selected

fromH, halo, cyano, -(Cl-C4 hal oal kyl), -0-(Cl-C4
whiblah@alklyhaloalky( Gﬂ_hefr%lroalckyllk)y issMbs(itlted®y anlakyl) Beteroaryl, cycloalkyl

or heé‘%%ﬂ%%vlé&mg S TS e it o epgtang R

R”w Rh it e H—Iclig 08O &h&bmela R mgatﬂatﬁeﬁ@lg&le paf]msﬁlbﬁ adlgltve to the
|1 C it whi ¢ no
G moigty 4P RIA F’“ﬁ%‘?l@re%tc be I%%‘Faﬁcéﬁd)lfl éheg%% P‘?SﬂttﬂnéalaBXP %ﬁhe G

moidil In b&t @ARAIYdnt, RYSHOM kbvkhePEmbodiment, R! is methyl, ethyl, propyl or
het erocycl oal kyl - cont ai ni ng gr oup. In one partlcular

butdy dmorsrAsdarineat no &t 1y whgitutghen be oratnl titngolr iz the Heg position
shotvl 09&@1@@@@@ 'b@ﬁﬁ"gl hy&rbgen@ﬁdl)d ITh §nd?l'15r L RGE MRt Q&SIH ('e ened, F,

in the pafa position relative to the G noiefy
4}hn6bﬂercéﬁbwduhﬁmﬁﬂimﬂ@eavmﬁthEantrogen is

sitjo t
M T S
forrantb 6di)rent, RL is methyl, ethyl, propyl or butyl. In
one enbodlnent no R3,is substituted on the centra
- egbodi ngnt, one R3 (e.g., -d,

BRen ri m not gbodi

- F,

phe ng Ln on

grbod™rent , of0190] I n 95

I s\subgtituted on the centra
difent \ Z i N\ | n anot her
presently d|$Rﬂpsed conpoundsRhave

in embedi nents, the

formula (CXIl): R13 R12 in which $ - ,
or a single bond; Gis a single bond, -CH2- -C/0)-,
-5(0) 2- or C(0)-NH; Rl, R3 and R38 are as cribedj)

Kl R A

-C(@)aNéi:ﬂédanﬁer meH,s dhalnbf;d dpanwijth {e(f@]:nc@!to iyt efastriegtha) formulac (1)-

h 13( Cl- Cl-
(IVMH}? );E;(,Vqﬁ), a iy R |(a|£§/ §\A pen%?(uéy éélfc&i @P‘n chalf),)cyano
-(Cr-C{ R0y, @-(@l- @yha)léiﬂqﬂp"(wdwlk)/l) WAL anchlky0X CI)(OWGO ch

o P BRI R eIt e, Kb i @il i

whlbla{h@ ok ¥bnt@ins mﬁhgﬁl%gﬁi Adth lﬂitbughswlﬁblbﬁtsl HobhE@ thY-O)-, in

het eroaryl, cycl oal k

Whlﬁlze%albzl kalepdnit pr hf‘é%fﬁfyam%réwmwwdm BHrey | gheterpayl gycloalkyl
or h%féi:d'éyﬁﬂaﬁg' c@ﬁt‘ﬂfmngagrodpe 38 bnOPEt Qflar Rlch AddfRit, 'a§lerQBncHof R,

odi ment’, the pyridine nitrogen is posi t 1 oned
R japd Rhas paafth Ipose einblimentaR | veeattagher e theprwi Resijion rgfative to the
h |
e R R A A
moigiyi é yne dnmbodimeene Y oH mbmanot R embodﬁneﬂtnR aimotethgt, cthyl, propyl or
ut;ﬁ mPn an rﬁ)emga HEmRe%t In(r%’1 H‘Et thtit%tecE)%%/ hF P%llazol% ébgéﬁ Irl%ﬁ posmon
shoph engdpleﬁlb@g{ bkars ahpdrbgdn aeomdodn Biﬁﬂlﬁe,r cobedif3nt( endR’> (e gCHCL, -F,
-F, . - vy C2HB, . -C3H7) is substituted on the centra
'C%h'&%I&IPC":E?}H&?S SF&“GH%‘%%% G?IWé‘ﬁ't% 1420388 is H. In anot her
[0180TbOdinM®RAkIn cRBSdinSniBhdYiesenty BiktlosddlcORpbur@ds hdettld structural
[0191] I n certain enbodi ments, the presently disclosed

forrpy 'ds have the structural formula (CXI'l11): OONGT
NW N Y N
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[10-1 .2.,,.?27,/.RL Q(R3)1 (CXIIl), in which Qis
-CH2-, -C(0)- or a single bond; Gis a single bond,

WO @M9A43213€C(0) -, -S(0)2- or C(0)-NH; Z, Rl anBCRBS20%041448
as descri bed above with reference to any of structural
formulae (I)-(1V) and (LXXI'); and R12 and R13 are
i ndependently selected fromH, halo, cyano, -(Cl-C4
hanaIkyI) O (Cl 07! hanaIkyI) -(C1-4 al kyl),

§O G4 @l kyl), C(0)p- -4
4 al , a
MhIC the con ain | Ng A trogen
i whi€h |t Eound Ao -®0F-, 1n which
no al kyl, hal oal kyl éteroRycIo i s substituted
by an aryl, heteroaryl cycl oal kyl 001 (CID),
. heteroc cIoaIk contalnlng group. I n one particular
in veidHQ ¢ ; Ora?t singdaandofas singg bongdh o it 3 GQ)-nH{ Ot or
-C bPN@PeEIGEb @{d 'aﬁ'@ﬁt are *a&‘&es%e'd%&% Wik CRGERC ISan QB biklcanad
I'n the para osition relative to the G noiety; in
forraylag G Ve nitand RheRpyanil &' rese mdppe@ggﬁlnglected from H, halo,
Sicti t V8- FOt
cysBESiG MRl DT haRaR fy FOLL PR, B R IR -0

(Coéh’@ﬂ@l)nﬂﬂﬁ)o (G&Ci gkympt- ﬁ@)N(@(t By hlkylCoby llkgh), NOE yild. -C(@)-Hea
tit t .
R e Rt Vet oo S0 ARG By i

whielFno aldA3haledldHor het&3tye)oalks 1 S@iﬂﬁhtdtddit‘t@dn@[’yll Ht&r@ﬁﬂt tyatloalkyl

hen n.one enhodi ment anot her
or 1 é?lﬂaél‘ﬁggcoit%né‘lg@—fmp[n‘g&%ﬂ M Q@&P?lﬁ’l the@ﬁtﬁigitﬁ%?ﬁeg S the
posRbBSERt A §6§1mqglaﬁmw©&ohw 8n Mb@he‘é thYedithedl the pyrldlne
formula (CXIV): (CXIV), in which - CH2- C(O)- )
nltrggegllmsgloggqq@ thegniztg pamg(pthr@lagv%‘@ﬁ@e G_n@.].gy In @(Lfof)mbomment R
is H. %Qﬁ&her%ﬁbo&(x@ﬂt‘ NH; m&ﬂyl éﬁ%rl %gpﬁ%fsblﬁ{}le I@@n@&%dir@&lg no R*

above with referénce to -any of structural,fornul ae

is sybyituedy taarentraldinsofe. lamotRerzniadinRag opg B (¢.g., -Cl, -F, -CHs, -

CzFan;e ﬁqgﬁgﬁsﬁﬂtﬁ)ﬁ ?E?% éﬁgtﬁgl Eﬁﬂ% Eyl F%@W@&ﬁ Ei(gicgar% and E? is
N. nmn(om;:p @tbalirkgt)E' is S(@0) E( Gxa®énal kyl ), - C(0) 0- (C0- C4
[01@(] cgrta%l )\M&}&%ﬁle{l@% tﬁ?_ﬁése)nﬁ%?lgcql se% co%pgund%%\freggegsﬁructural

r&nﬂM@ﬂEmhfough which it is bound to the C(0)-, in which
no al kyl, hal oal kyl or heterocycl oal kyl is substi t ut ed
by1an aryl

het er oarylg, cycloalkyl or
Z oalky al ds r I n on particul ar
such | ment@reas | o 1 i s not
Aane”euhed , th¥~pgriding nit og nis
0 t
he

pd%ltloned i the para posit\ on
noi ety; in another enbodi megt, r|d|ne trogen

is positioned in the neta 903|tpon relative to the G
noiety. In one enbodinment, RL is H [|n another (CII),
in vedpagligrent,., - &bl §r A%k 1ﬂ)ondet}l'iél 4 sm?é |, -©OH,-hai(®)-; Sk('j)z- or

one enbodi ng substituted on the centr al

-C(BhdRyI R rqnﬁéi arerﬁsalﬁwh@’f a@mwh refprencedp anyref stractyral forgplac (1)-
(IV) eﬁrd (LSEW}) an@ R R 12 LA ad %&H%&ﬂ%ﬁ%&@te@ Robd 18, }féﬁﬁwaﬁb

ring. In one enbo i ment I'n ‘anot her

(Ceﬁbwalﬂem ;ORB8CH halwéltyh)ﬂ(clé14 &kl\/l) -6y by Do e()-(Co-Ca

GO CERTLBD, SRR |5 ETEU o' B IRS.

which the Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in

which no alkyl, haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl
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in which Qis -CH2-, -C(0)- or a single bond; Gis a
single bond, -CH2-, -C(0)-, -S(0)2- or C(0)-NH; Z,
W@RL009n821R8 are as descri bed above with refer enP€/US20891§41448
of structural forrmulae (1)-(1V) and (DOCII1); and R12
and R13 are independently selected fromH, halo,
cyano, (Cl-C4 haloalkyl), -0-(Cl-C4 hal oal kyl),
or hefefeby dallayliophipiningQeréu@l -IConatryddjment, G OPyr{dGR-Bogrh ksy | ) |

-C(0)0-(C0-C4 al kyl), -C(0 CO-C4 al kyl ) .4 -
pos%‘igﬁiﬂ? i ,ﬂg‘ﬁ%f“ B?isg‘“’-néf")ﬁﬁw-wcé\hﬁ) ﬁl&ﬁfﬁ% H? ?W@W%‘g‘gddﬁ‘?% fhg pyridine
nitrogends pﬂsttfoﬁ@ﬁwii} thd Do tpb?’lﬁkbigﬂk ala‘t‘yhei: ﬁ)hhdl:( Glnh(ﬁetﬁb.OHﬁdleteﬁlbbdi‘iﬁlent, R'is

-C(0 I n | C no_a al oa r . 3.
H. Hb%%ﬁ%‘?%‘gpw i18 mg%ﬁte h@/E p@@y{ﬁ;%émr? amne embodiment, no R” is
subhﬁﬁt@d @@ﬂﬁé lcentfay hiRalcyd , 106 rihe @[t%)éﬁ&@@b&ﬁbm@ Rab&irdg

I n one parti cul ar such enbodi nent at east one

hyd%ﬁgemtzmanal mptheserpprdiment,| oie fn ée- %n‘rﬁ%ﬁfn&ﬂ% (kHe -CsHy) is
subﬁifﬁtk&jbﬁ"ﬁleQéﬂtfa@gl%o!es positioned in the para position
relative to the G noiety; in another enbodi nent, the

[01§A}r i dinrrertpipnembgéiments, thopicsantn émclpwdwh@pmldahwéhq $tygtural
e to the Gnoiety. In one enbodinment, Rl is H
fon{lﬁldgéwher enbodi nent, Rl is nethyl, ethyl, propyl or
putyl In Qne enbodigPprnt, no R3 is substituted on the

CeRrA pheny|-r ™Ng. embodi ment, one R3

(e d, -F s substltuted on

ent r al n on nt, Zis N In

Ranot her enbo&#rrent % is CH. é 194

YRR\ N\
onpounds ve
the structural forrmula (CXVI): (CXVIo), in i Qis

embodi ment s, "t Ke presently di ‘cl os

-CH2-, -C(0)- or a single bond; Gis a single bond, (CIV)

-CH2-, -C(0)-, -S(0)2- or C(0)-NH; Rl, R3 and R38 ’
in vatich Q% -dek ¢ rC e doradingte bankdhGried engabdend, aCranAy-CoD)-, -S(O);- or

RESFERT P Sntrbtd abi bl Nrbie M et o)

(IVYy a(tﬁJ(L@/ IHﬁhﬁk&RklyR)z and B (akd inGdbeh@dnaakdydtdd frorh B1h418, cyano,
(Co-C4 al k a}({

| k
0 Bl A af K (6] g b B Oty Hobl HOHCorC
alkyd, kyl0)o- (N% aneh; @!(@?1 (U%@4la ll)tUoC@ d1Re), N@aﬁ&r&(@l Jﬁﬁa@n

rong nitrogen atomthroug it i's bound

Whlcluh@)Hca cplﬁalqmg Epg Wgogepq@q)m tlﬁgmggayh@h it ggrbound to the C(O) in

Yy
S EEASREYENAALA) S AR s
or hgtemsppcloaﬂwlanetamargt groupl. &y orseothoginizotl thegytiding nittogersis pomoned
in tl?e far %os?t?o% rﬁ%gxéeetﬁ t}%o(t} nﬁmet r%n g&ghe? r&%ﬁ%&l&%@? %16 é%r?dl{le nitrogen is
posmehai inviee @a pbdtida mlaneet ty) the @ naxi@y .hBrone rmbdahmm R! isfHE In

e nitra itione me n.
anof i iheEnets f HEEE 87 bropl S bl e et fRis
subdtitutadoi the e OlizoR M ¢., th&ing ositRiRibwn edchyied bp R%)Bwrs zO r

butyl. In one enbodi msnt no,R3 is substltut ed on
hydgqgst pam) p P Ther FRRPAMGNtR6 Fn &5 eftbotli Treht -C-BneCrdy e

subftRutdd on thSlcentralthiazbld3, - C2H5, - C3H7) is subst | t Ut ed On
the central phenyl ring. In one enbodi nent, [

S
lﬂlfm anbtagB#in smbedimeantthe Fgenily divglosngicompeungs ha‘ﬁrt%epsﬁmcwal
fOH,QMEX(I:V :L0195] I'n certain enbodi ments, the presently
di scl osed conpounds have the structural formul a
(CXVIl): RL RI'Q/ (R3)0-10-1 0 (CXVI1), in which Q
is -CH2-, -C(0)- or a single bond; Gis a single bond,
-CH2-, -C(0)-, -S(0)2- or C(0)-NH; Rl and R3 are as
descri bed above with reference to any of structural
formulae (1)-(1V) and (LXXV); andRl12 and R13 are
i ndependently selected fromH, halo, cyano, (Cl-C4
hal oal kyl ), -0-(Cl-C4 hal oalkyl), -(Cl-C4 alkyl),
-0-(C1-4 alkyl), -C(0)-(C0-C4 alkyl), -C(0)0-(Co-C4
al kyl), -C(O)N(CO-C4 al kyl)(Co-C4 al kyl), NO2 and
-C(0)-Hca in which the Hca contains a ring nitrogen
atomthrough vvhlchlt |s boundtothe-C(O) i n which

o o o, o L T 1




[0196] I n certain enbodi nents, the presently disclosed

conpounds have the structural formula (CXVIII): in
woRien3xpBé s - CH2-, -C(0)- or a single bond; G PGI/HS2009/041448

single bond, -CH2-, -C(0)-, -S(0)2- or C(0)-NH; R1

and R3 are as described above with reference to any of

structural fornmulae (1)-(1V) and (LXXVlI); andRl12 and

R13 are independentl® selected fromH, hal o, cyano,

4€1- C4 hal oal kyl ), -O-(leﬁﬁwhaloalkyl), -(C1-4

alky#F

- C(0)[N(CO{C4 al kyl ) ( Co- CAr™
al kW
®1 ng

\ ) N Hca ceAtfains a
t hrough whjch it is |bound to |f he
-C(0)-, in which no al kyl, haboal ki X

het erocycl oal kyl is substituted by af?@,
heteroaryl, cycloal kyl or heterocycl o&l'kyl - cont ai ni n§V).

. . ) e ' tpgat

n 80 SRSl R el PIRGILRLeL R 070l O

-C(@)-NEe B R 'iand Rherepadescplosi dbbonwitleteftrence td aytdfetr@Gtural formulae
ety 0. heg 12 ahi t,, Ri [ t h in th

-0 540 By RPRETE SRR Rt oA AGREE 0 L0,

-(CeGbhdoatien), -0-RL,-Cshdtballtyd), a0piCh atkyHop i, ek y DRICI0§-(Co-Cy

i O Eethel BB R el big-Gafled. KL a6y Thheredh

whigi e MRA ceiiash MR hitro8seutdR tHr6ugh- whichTk is bofmd to@B-C(0)-, in
-C2H5, -C3H7) is substituted on the central benzo
Whlﬁlgap%@lisyh el Phhtepeysiot ke his S sHEIRIDY anreylghetsseaiy]y gycloalkyl
or heleftfe 8§ﬁﬁyl%ﬂ%ﬁ“&%§o?ﬁ§ ohdEarBdull HGh AN MhboliRhdiY laleast one of R,
CXl X) : in which Qis -CH2-, -C(0)- or a single
R geshR;” i1gtdl. dnonpgnkodisend, R - erptached @ thy para eiipp relgive to the
. - . r i i 1
N T A A S GRS
moiftyXXvbie) smtad tndit. IR ' iR2 Imaet!iRE 8mbedememidR pie nubtnyt, lethyl, propyl or

butjcl(e)&tte %%?e%&;forﬁlgrrrggg l’n& %al)is?s’up%[ﬁgﬁgﬂn %1%: ﬁd%titl%fl plll:]eglyl(()r | ?éllziﬁother
emt&aldk%dnkl,one Rfcge) g.l(CD,l-—E;EI—gﬁéiglé—le)lf, —€|£E(7@)s®u‘6§iﬁtt@40r%(hg ?fén)l_rél phenyl
.- - al K) - a ), - - ailn
ring b BB YRR (o OR TS PR GaR Ch o it ough
[0184)i Chinl derthifi eRBOdieheht®, thdBresdallPiisclosed cofbEihdl Baval theyydtructural

hal oal kyl or heterocycl oal kyl is substituted by an
formply (CVhet eroaryl, cycl oal kyl or

h@terocyclgalkyl-containing group. In one particular
Ritrep8mbad t least one of R11l, RI2 and R13 is
not n on di mgpt,is }ached in the para

I €ty; in another

i sNattaghed™j n t met a position
relative to the Grm&@ty. ne '
I n anot her enbodi nent, Rl

odinent, Rl H
i et hyy , pr@pyhy or
butyl. In one enbodi nent, no R3Illis substituted on | he
central benzo noiety. In anotheP enbo a0
(e.g., -d, -F, -CH3, -C2H5, -C3H7) is' gybstituted on
the central benzo noiety. [0198]1In certain (CVD),
in wEHIHAQ RS TR, S - C(O)Corft 58EdY; diiS£LiRge ok NPRHNATONASEO),- or -
the structural, formula (CXX): 3
C(O)-NH-; R", R” and R™ are as described above with reference to any of structural formulae
(D-(IV) and (LXX); and R", R' and R" are independently selected from H, halo, cyano,

-(C1-C4 haloalkyl), -O-(C1-C4 haloalkyl), -(C1-Cy alkyl), -O-(C1-Cs alkyl), -C(0)-(Co-C4

odi nent , »
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R1I2(R3 ..,/k., RIBON lo-iR | RLI(CXX), in which Qis
-CH2-, -C(0)- or a single bond; Gis a single bond,

WO @M9A43213€C(0) -, -S(0)2- or C(0)-NH; Rl and RBCHDS208%041448
descri bed above with reference to any of structural
formulae (1)-(1V) and (LXXVII1); and R', R12 and R13
are independently selected fromH, halo, cyano,

alkﬂﬁlC(ObOlﬁ(ﬂo-@alaqul)) -C(ON(CGT Glkyhéel je@d dtiypll) NO- el -(@@)-Hea in

whl‘at?%)[%? (cegal g{l&gﬂ%’f@ln ;&IB)&%@ v&%ll E}hoy?(gg)ﬂ&l -C(O)-, in

whiah Ky hikyl, NIBallandr hdtérogychdakyl i sﬂ%btlﬁi%dtﬂ"yemfdeﬁ l&wﬂéa’iylnsyca)alkyl
rin i trogen atomthr hvvmchlt 8
or he‘@E C oal‘;ﬁ tla@ngr%o% &9 gne P@éﬁl rﬁw eéqbo 1rnent at least one of R!!

R'?Bed RFQeYS D ah k)t chBoMBa! R ' W LARY iRihe ?Ez?/al position relative to the
het er oaryl cl oal ké} or heterocycl oa

)é kyl - cont ai m“dg

G mgprgyign andshas sELpRiFERie Rl db attaghad i Msouiapentiongelalivdg thedpe

moi@ly. Ml dne Rl dfRG, Iﬁ:n?fs 1S IRottfdr cthBod@Rent SRDQ HieEN tethyR'plropyl or
IS attached in th e.para position relative to't G

butyfpieene;cnibedimreot. he R’ eerﬁybmtwechon thRicentraj heayh réngh é@l amq’qhetrhe

emﬂz)%nkﬁeéf %%E%K Q%r %Il ah \C?-Iﬁt Cg@l ZR sﬁ%i\ﬁtutéc{]o tﬂ% central phenyl

ringdt yd gmigtdinyéng, 175? ogy Incmottheﬂt t},nhbodimeng B il mmi,,prml or
@3 IS substituted on the central benzo noiety. In
%hother enbodi nrent, one R3 (e.g., -d, -F, -CHS3,

[0185T2H5In ceﬁahlzmbbdinﬁmtb shé praseady aRclbied compwxﬂls hibenzostructural

[0199] I n certain enbodi nents, the presently
ﬁ“ﬁﬁ%@#%@éd conmpounds have the structural formla
(CX.XI): RLI RI3 -N ,-,j (R3)0-10-1 0. G CXXI), in
which Qis -CH2-, -6(0)- or asingte n@ RS
qkngle bond, -15(0)2- or | C(O)-NH}| R1
Rind & /6 W renc any of
and ; and RE and
r e~independent |y S¢legted Rfom H, hal o, cyano,
R(C1-Ca halfoal Kyl ), 0/ (T1-C4 hal oal kyl), -(Cl-C4
al kyl), -0-(Cl-C4 al Ey‘f“), -C(0)-(C0-C4 al kyl), (CVID),
in V&%&])@IS( @@rgﬁc@)ké(ﬂa)smg@&&h'\b@a Gtglabéd, 160 Sfop! kyd).- or

Hca i n which teHcacontalnsarln

-C(ﬂ) Nﬁog%rR a%tl@?ﬁq tgrap deparibgd abpve vith efgensadp ¢y of ﬁ@uat@elcfpmulae
D- IVE)S“ ey ﬁ{l/ Kyll Rlzllﬂ{i R& £y IhdQfen 'ﬂ? 586 &i?@‘nﬁ/lhalb Cyano,

an aryl, heteroaryl, "cyc

-(C et kaladipd), 6Ky C+ bdortlail i (§g-Cgrbsup. -O- (Cm@neallpfé)r tGEON(G5-Cs
alkﬁﬂ%‘%(@ﬁb(%odl E&Rt %t(?k]ﬁ(%étcr B(S'Rgéom“t r ﬁldl En%f)cs(l ? |tHocE|é%

whikhnthie ifea peuttannpmsng niomo gemedt@m nhtmghozvltlbimt G twonktoythe {G{0)-, in
n itro iS
whigh 86 IRY BT Pr R sreeaRal] bRTrEb ey Riang cvcloalky!
or hﬁ’&tc&ycfloalkﬁ c@ﬁtalnﬁighoﬂdlﬁ'fﬂfﬂ bne Bltlchﬁar lsuchl dﬂrll‘tﬁsﬁﬁﬁég@ fat least one of R,
|rren Rlls gt ropyl or butyl. In
R SHORE D Rone Fgbgm St & S batn R M pot no BB Flag e to the

G Hhﬁ‘éﬁ}z Qn Bﬁﬂtl@ér)émbbdﬁnéﬂtoi?\h% atRIRQGH MR o1 PORIIRI clafvco the G
-C3H7) is substituted on the

rn01§1é1nthp glpe Wgnq%lRetlng In another embodiment, R" is methyl, ethyl, propyl or

butyl. In one embodiment, no R? is substituted on the central phenyl ring. In another

embodiment, one R® (e.g., -Cl, -F, -CHs;, -C,Hs, -C3H5) is substituted on the central phenyl

ring. In one embodiment, Z is N. In another embodiment, Z is CH.
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[0200] I n certain enbodi nents, the presently disclosed
conpounds have the structural formula (CXXII):
wWORMNIR136 R (MUD, in which Qis -CH2-, -C(0)PCDUSH09/041448
single bond; Gis a single bond, -CH2-, -C(0)-,
-8(0)2- or C(0)-NH; Rl and R3 are as described above
wWth reference to any of structural fornmulae (1)-(1V)
[0186)d (ICvhip embodmRiLR, thapresoatladisclbsedepmpaierdt hyvesid eckechl
fro hal o, cyano, -(Cl-C4 hal oal kyl), -0-(Cl1-C4
fonﬂ‘é{Pg(gﬂﬁ) [(Cl-C4 al kyl), -0-(Cl-C4 al kyl),
C(0)0-(Co-4 al

aryl, heteroaryl, c
het er ocycl oal kyl - cont aiRibng group. In one parti cul a((HgVIH)
~ such enbodi ment, at |east one of R12 and le is not H ~
in whichdd & -&ibo di(FBner, a siede papndi dithesingle boglerClils. $69)-t S6Rkdor

-C(ng%tI gl}lpgn%cglgs mg}e 8 rd%{qcﬁ{)&f Ab\l)ge INRh {‘E!'f’?rel%e%) Lu%; b strll&ural
fommdse (tI) (me and (. XPHE); amitlh gartd lblﬁ areeh@pemknﬂ}oseﬂdwd(ﬁom H, halo,

cyalfps {(‘)a&ﬁﬁ ﬁ$4 arkgfu DS uc%gl 83?@ G-

C((Dr(eo-eiw‘ﬁ)lﬁiﬁll)ﬂﬁ(\@)o (@b (Ei&llk}ﬂ) S(C'@@N(Goblfﬁﬂkﬂ)ﬂcs ﬁealkﬁlblm(aj and -

C(Oggca m nglcﬁtt%%[d L aiirgllglts g?”]régagt?oog{allg g[g%glio}l@hwggh S}ﬁs ‘?cﬁléld to the -
C(aée W vBich BE BE&DI, ABb&kY-or hMEo2RAHIdB 213 6tcatédS2R01 10Kk 4 4& v,

0201] I n certai n enbodi nents, the presently di scl osed
cye 6%quﬁlat§r%a?}@alkﬂé0§&amu@ta§m Ip aﬁwﬁacue@em qybodingept, at least

oneQr R R®)dad ROGEKS L) In one embodiment, R'! is attached in the para position
relative to the G moiety; in another embodiment, R is attached in the meta position relative
to the G moiety. In one embodiment, R'is H. In another embodiment, R' is methyl, ethyl,
propyl or butyl. In one embodiment, no R* is substituted on the central phenyl ring. In
another embodiment, one R} (e.g., -Cl, -F, -CH3, -C,Hs, -CsH5) is substituted on the central

phenyl ring. In one embodiment, R* is H. In another embodiment, R* is methyl, ethyl,

propyl or butyl.
[0187] In certain embodiments, the presently disclosed compounds have the structural
formula (CIX):
1
R12 /O
R13 / Z

(CIX),
in which Q is -CH;-, -C(O)- or a single bond; G is a single bond, -CH>-, -C(O)-, -S(O),- or
-C(0)-NH-; Z, R" and R are as described above with reference to any of structural formulae

(D-(IV) and (LXXIIT); and R", R'* and R" are independently selected from H, halo, cyano,
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in which Qis -CH2-, -C(0)- or a single bond; Gis a
single bond, -CH2-, -C(0)-, -S(0)2- or C(0O)-NH; R
wWoreIRR13¢ € as descri bed above with reference POI/HIR00D041448
structural formulae (1)-(1V) and (LXXVII); and R12 and
RH are independently selected fromH, halo, cyano,
-(C1-4 hal oal kyl), -0-(Cl-C4 hal oal kyl), -(CL-C4
~(C aCkhydldalkyl 0 -Q-CGL ~Cahadatisil), -(C1-Cl Aky () CO- A4 -Gl dldggll) ;C(0)-(Co-Cs

kb g it el i i bl ars il cRgadt Plies

whibh the 0@ Bo@hiais tihg NitlgHervdidrd Fhrodghi vehi&toi ixthotied fohtke QO m,

T I e
or hB@Ir&Sr@lgME;H%hﬂéMﬁngCg?Mpallﬂ bﬂ@peﬁ}ﬁ@ﬂﬁ? sudherfHRRInRAF, lt bt eﬁe of R",
such,.enbodi nent, | east gne of R12 and RH is not

R" ppd Bnds etbbdn ﬁﬁn@mbq%erﬁyli i o av@cheitn B @Ard RosKien ifftl@ttYﬁé‘dthe

G Iﬂdﬂ:—:t% NR aRARR e&‘B§d1Heﬁ’tn RFGl AtdeN& ih %etr;ﬂé?a &sﬁ%n@%lﬁtlvé t the G
anot her enbodi nent, the pyridine nitrogen is

moigiys il pesrsebadmanh e’ neHahp@@ither enbadamenti K eis msthyh gthgl, propyl or
¢

but}gpnfggo Ie r{%b?dﬁ’\ﬁt, I%g% % %E{Htute(ﬂa h§ c&'ltral @Teﬁglcﬁ% In flnotlfer

emtmden@mnmd Riveng., -CﬂLGFR@HsS-(SHbsC;H7mtse;dbmut¢d1m ezl pheny!

rlng %Fone nntl)o_edtgﬁgl' t,li_] ]'éy.lolts n%ﬁé@enb%dl qn%%% 1is E%t Sg E)ﬁ ?h’e

[01883nt r |l cch&in zmbodimehty, thé az&aﬂy disclesdd@bmpeuride diverhd Sructural

" t‘geﬁ(g*esent |y disclosed conmpounds have the structural

oyt ik (00 V) ; in which Qis -CH2-, -C(0)- or a
single bond; Gis a single bongy -CH2-, -C(0)-

-S 0)2- or C(O) NH; R and RB are as deSCI'Ib

W' any of -(1V)
and and R12 and
sel ; ).

( X (
al kyl), -C(0)- (COC4aIky) C(O)O(Q)CAaIkyI)
C(O)N(COC4aIkyI)( yl), NO2 and -C(0)-Hca in
whi ch the Hca contains (8 bing nitrogen atomthr ough(CX)
which it is bound to the -C(0)-, in which no al kyl,
in whaqhdéllWHzo rC§bt eraodneds brandk(ilis 4 singlabend, tCiledChy)- ar$(0):- or
-C( ﬁet 85 Ib]ekeﬁﬁfigﬂ lare agﬁggcﬁﬁéd%gové)&/lth ref rence to any of stmctPral

ocycl oal kyl'-contai ni ng gr oup. one particu
forrsulah(ledho dmdiéﬁ@(IVatanti &3's R ome Rot armeaﬁmdemeiestedl tomHd,

I n one 0 nitr S ed
rid S ETPORATRRY, B8 PYELERG, N, o0y Sy ey
-C(@h@fokféiallalibe@KOT@F(Cu-(h laky Dy-Ci(QIN(E Qs koD EN- ¢4Salky1) N02 and

O h - Lot
it e BB rRBarRRtE et Aol boind o e
-C(enbaditi@Mto all, haﬁoa[l@l biylleterédybiphlky ik Qylitue bbuh Yiyl, heRroaryl,
one enbodi nent, q IS substituted on the central
cycwéﬁz@%temc oy e inaE Etodr RBRRArti Qi sy qrabogiment, at least
oncofRM, RP. and @85 notG2 Hay one C3I04Aimcht, RURShitdchided t@ba‘h@?osmon

central benzo noiety. 0203] I'n, one enbodi nent of

relafriodhe Gynaietsdn esetber colpdionts R tinattachifa tiedmefagositien relative
L g |

M P i A LS

progyd epbumld Ihase %mlmdnpmt ad R’ ow@nfetwgsi on Hieeentehil preanyl omg | In

anoﬁl%{]%gflgdﬂdgr{l%ﬂa 3’“?2{3 t Iﬁ %ﬁ? C(() %15, A e%ﬁ %rsggélig&dj?nhthe central

centerpoint of an arorratlc ring of the aryl or
heteroaryl of the "B" ring systemis positioned within
3.5 Aof(-3.1 A 0.4 A 1.2 A; the nitrogen of the

ri ght-hand azacycl oal kyl (i.e., the ring to which

-G R17 is bound) is positiomed within 3.5 A of (0.8 A
1.6 A, -5.3 A); the centerpoint of the |eft-hand
azacycl oal kyl (i.e., the ring to which -Q (A
ring)-(RS)y IS bound) is positioned within 3.5 A

of (-6.2 A O 1 A 7 A); and the centerp0|nt of an

. - o a1 I 1 o, o Y "



[0204] I n certain enbodi nents of the presently

di scl osed conpounds of structural formula (XLIV), in a
W@ 09pasade | ow ener gy three-di mensi onal conf or NRECT/US1969/041448

oxygen of the carboxam de -C(0)- group is positioned

at (OA  OA O0A); the centerpoint of an aromatic

rlng of the aryl or heteroaryl of the "B" rlng system
phenﬁ ripgs ilit or@reedbodintent, R *2is 5. Aneh¢th@.cinbadin@ng RA, is inethyApthyl,

Z Ft rogen of the right-hand azacycl oal kyl is
PropdQr Pi¥hed within 1.8 A of (0.8 A 1.6 A -5.3 A): the
(018Nt empeitiih cdbodihents.ahé ploenty dizal6yedlcompéytds hdve the structural
fﬂgo&@éﬁned within 2 5 Aof(-6.2 AL 0.1 A 7.4 A; and
0 ( terpoint of an aromatic ring of the aryl or

heteroaryl of the "A'Oring systemis positioned within

25 Aof(-7.4 A -1.9A 10.7 A. W
2809 #8>436PCT. [0205] I n one enbodi ment
of t sently diiscl oged cpnpoynds of structural

f oy, prx |\, "A
hBteroaryI Qubstltut eﬁz
is substituted with an €l ectro
conmpound has a conputed | ow energy t
conf or rrer |n vvh| ch the oxygen of the cdtboxam de (CXD),

L BRSPS PSRRI B afe iy o Mo o

-C(OpNer darﬂ}land) R3 ‘aﬂaas d&crlbddmboﬁqlﬁiﬂemfﬁtr&cp @(Szhﬂyi o @&ﬁhtlwhlt fotmulac

5 -3.1,A, 0. h
OVl G s B i By e ol plinh OrGH TPDR 4%, &R0 ofCr-Co
halc(aQ< Aﬁ) (dl-@ 1A1oaﬂ@1)3 (e) c4 ﬁlhl?l) can(@rcmum) rﬂ(omeo c4 alkyl)
azac
-C(Q}Q (‘éo @4 Akylp - @@N(Go -G %&yl)(gw& ﬁllkél)cl\éﬂ: @wdpGK%H%@fmaﬁhlch the

Hcaaffoﬁﬁﬁ{sbci‘mrg'nﬂg)g@ﬁ atoEhALYL wlich Iﬂ% @Ju(ﬁa F[(y the Oé(dgh@n which no alkyl,
ring systemis positioned with . -1.9

halgalky] or liﬁteﬂx?cyclonléyhy absptitHivy aﬁ@ryétlyteg@b‘ét qyplspaléfzzil ®n the
heteré&lglﬁlroi]ﬁlgl %‘ilﬁ@ ér%lﬁls oﬁll otnE gﬂ%gulw stutﬂ 5h1€’0d§méoﬁt th e(ist%ng ﬁfélz

t he ctron accept or su Stl

anchn ﬁl@t Hs Irp«zrstl enbodiedntittepynd®e Bitlygef is (p@sifonkd in the ?azﬂz position

e Nydraphaobi c,.mi ety can be, for. exa
relatlve o t@g ?h ?{ anoqner’ernbodl tl %%: yrldlngwi&% 1§ Bosnrg)neg in the
metfz @bsﬁ’@dn rel‘ﬁhNGbltﬂri} moiety. In one embodiment, R' is H. In another embodiment,
R' is methyl, ethyl, propyl or butyl. In one embodiment, no R” is substituted on the central
phenyl ring. In another embodiment, one R (e.g., -Cl, -F, -CH3, -C,Hs, -C3H5) is substituted
on the central phenyl ring. In one embodiment, Z is N. In another embodiment, Z is CH.
[0190] In certain embodiments, the presently disclosed compounds have the structural

formula (CXII):
R™2 N | \ F|<1

I

38

R / P N XN

(R%)o-1
o) N
0-1
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(CX1I),



[a]F group(2) [aid | group(2) [a]Br group(2) [a]l
group(2) [a]C(F)(F)(F) group(2,3,4,5

WO 200paABC(F) (F) (F) group(2,3,4,5,6) [a] 0 [ CH3PCT/US2009/041448
group(2,3) [a] S[CH3] group(2,3) [al OC(F)(F)(F)
group(2,3,4,5,6) C(F)(F)(F) group F group O group Br
group | group default_aromatic_surface group

in vaefhaQ ist-Calo4, pOi@h e asmg‘iabxmdgﬁompm@l&béﬁﬁl € 1§ 04a)0}- S‘S(O)Q' or

-C@i}“ﬁ?o‘?“ R B s Sl st ol o M R < de ARG BB R R
e NIRT S8 e dy(LEXOO) m@id: R '# hﬂ\gklU@E 1h@ép&3dd1{lﬁ§ﬂlec@&§dﬁi Hlhalo,
cya&eyé‘o%ﬁ%@rﬁvéﬁbé&%é e D Lk s BT ST Bevbey
;cs(;: _@1%1%1; f@&jﬁ((]c )1<) a[lli&;l%(rzd(j((ii))ﬂ% Occmi%u}y C)(eg:tgmkil) N and
-C< %mbwf[ } contyips ¢ wpg nigancqr jhrpug; X@P hzueséjmﬂ*ﬁmthe

-C(é? W%gf&(lfqo?(#%%—)sl(ﬂ’é'liés ;élr I%Ee?&“gy@féali{yl\f@%b@ﬁt(ltjch b9%§aryl heteroaryl,
vect or
cycloa yl or heterocycloalkyl-containing group. In one particular such embodiment, at least

one of R' and R" is not H. In one embodiment, the pyridine nitrogen is positioned in the
para position relative to the G moiety; in another embodiment, the pyridine nitrogen is
positioned in the meta position relative to the G moiety. In one embodiment, R' is H. In
another embodiment, R' is methyl, ethyl, propyl or butyl. In one embodiment, no R’ is
substituted on the central phenyl ring. In another embodiment, one R* (e.g., -Cl, -F, -CHs,
-C,Hs, -C3H-) is substituted on the central phenyl ring. In one embodiment, R*® is H. In
another embodiment, R*® is methyl, ethyl, propyl or butyl.

[0191] In certain embodiments, the presently disclosed compounds have the structural

formula (CXIII):

R1 2
R13j©\Q/ z
(CXIII),

in which Q is -CH,-, -C(O)- or a single bond; G is a single bond, -CH,-, -C(O)-, -S(O),- or
-C(O)-NH-; Z, R! and R? are as described above with reference to any of structural formulae
(D-(IV) and (LXXI); and R'? and R" are independently selected from H, halo, cyano, -(C,-Cy
haloalkyl), -O-(C;-C4 haloalkyl), -(C;-C4 alkyl), -O-(C;-C4 alkyl), -C(O)-(Co-C4 alkyl),
-C(0)O-(Cy-C4 alkyl), -C(O)N(Co-C,4 alkyl(Cy-C4 alkyl), NO, and -C(O)-Hca in which the
Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in which no alkyl,
haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl or
heterocycloalkyl-containing group. In one particular such embodiment, at least one of R"
and R" is not H. In one embodiment, the pyridine nitrogen is positioned in the para position
relative to the G moiety; in another embodiment, the pyridine nitrogen is positioned in the

meta position relative to the G moiety. In one embodiment, R' is H. In another embodiment,
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[0; X2] C vector (1) [0; X2] N vector (1) [O; X1]=[C, c]
vector(1l) o vector(1l) [0; X2] (C) C vector(1) [0; X2]c
WO p@eas2136 vector (1) [0; X2]-[a] vector(1l) O0=PO(PCHL$I009/041448
vector (1) [0; X2] vector(1l) [S; X2](CC vector(1) [S;
X2] (=C) N vector (1) #EXCLUDE 0=C] 0-, OH poi nt
[0-,OH C(=0) point [nH ([a])[a] point [#7;X3][*]=[0, 9]
R' 1pmeﬂty1 [eMyXBTdp®) ¢rOuRC; M3inepoibndindeht, X3R[ &]sumituted on the central

phetn?\!“gnng %Tko%_g?mgo 11%{: 4{»&% ((%% %—I(Z ]1905({?@36% F#G—F IBB 1sn§ubst1tuted

on thé\'bﬂnfrsl( pHAIFRB[ ﬁﬁﬁd)ﬂ@[dt%ﬁiodmmmiz NG (1h Mri2hor eaedifeM2]i9 CH.
nt. 0 I nccc olnt. O
[01%& nt IH[CG“%QFE“,%‘hBGFﬁ%’tthT Hﬁ%qy Bg%lﬂf d CP@E@‘B‘%’F R dae structural

forrBRedxnent of the presently disclosed conpounds of
structural formula (XLIV), the "A" ring systemis an

dler | substituted with a hydrop
Ns supstitfuit ed wit hQan e[ ect Mbn ?\ceqtor;
conpaund _kas er gy N
i mensi omal c?nfor
R38
R (CXIV)

in which Q is -CH;-, -C(O)- or a single bond; G is a single bond, -CH;-, -C(O)-, -S(O),- or
-C(0)-NH-; R', R? and R* are as described above with reference to any of structural
formulae (I)-(IV) and (LXXII); and R'? and R" are independently selected from H, halo,
cyano, -(C;-Cs4 haloalkyl), -O-(C,-C4 haloalkyl), -(C,-C;4 alkyl), -O-(C;-C4 alkyl),
-C(0)-(Cy-C4 alkyl), -C(0)O-(Cy-C4 alkyl), -C(O)N(Cy-Cj4 alkyl)(Cy-C4 alkyl), NO, and
-C(O)-Hca in which the Hea contains a ring nitrogen atom through which it is bound to the
-C(0O)-, in which no alkyl, haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl,
cycloalkyl or heterocycloalkyl-containing group. In one particular such embodiment, at least
one of R and R" is not H. In one embodiment, the pyridine nitrogen is positioned in the
para position relative to the G moiety; in another embodiment, the pyridine nitrogen is
positioned in the meta position relative to the G moiety. In one embodiment, R' is H. In
another embodiment, R' is methyl, ethyl, propyl or butyl. In one embodiment, no R’ is
substituted on the central phenyl ring. In another embodiment, one R* (e.g., -Cl, -F, -CHs,
-C,Hs, -C3H5) is substituted on the central phenyl ring. In one embodiment, R* is H. In
another embodiment, R*® is methyl, ethyl, propyl or butyl.

[0193] In certain embodiments, the presently disclosed compounds have the structural

formula (CXV):

(CXV),
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t he oxygen of the carboxam de -C(0)- group is
positioned at (0 AL O AL 0 A; the centerpoint of an
W@e@oasa1de ri ng of the aryl or heteroaryl of theCT/BS2009/041448
ring systemis positioned within 2.5 Aof(-3.1 A 0.4
A 1.2 A; the nitrogen of the right-hand
azacycl oal kyl is positioned within 1.8 A of (0.8 A
in whidh Qs -C5l23 -&)Q)- d)tha&su@fﬂbc&lkipﬁimi sm:gle boed, I-(élﬂ:t---ﬁé@)i -S(0),- or

CFRER2IE AR b2 AR SR R e dreR e e

(D-@%) arhie(La(DmI) ahd REtaad @at art imdtpdnbiently AlestedFoB s held ¢ysno

(cPRehBREh ik cCnedyh dschille B ot o Gccoc.

alkyﬂ)’ SC@RUL(@OmﬁlkErl)m@g)M@J@;@lk?il)@o‘-DC&Hclky(l)' ) afe e@)i‘rlc/a\m

e el ectron accept or substituted on
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or heterocycloalkyl-containing group. In one particular such embodiment, at least one of R'?
and R" is not H. In one embodiment, the pyridine nitrogen is positioned in the para position
relative to the G moiety; in another embodiment, the pyridine nitrogen is positioned in the

meta position relative to the G moiety. In one embodiment, R' is H. In another embodiment,
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t- but
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(IV% g;(yﬁ)\ﬁe N 1(11]1%2( afK & rzé&é:egﬁn%%nt?y segec'geﬁ ﬁ%renrﬂl dhali]oe C}:!'a-no
-(C1-C4 haloalkyl), -O-(C,-C;4 haloalkyl), -(C1-Cj alkyl), -O-(C;-C4 alkyl), -C(O)-(Co-C4
alkyl), -C(0)O-(Cy-C4 alkyl), -C(O)N(Co-Cj alkyl)(Co-Cy alkyl), NO; and -C(O)-Hca in
which the Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in
which no alkyl, haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl
or heterocycloalkyl-containing group. In one particular such embodiment, at least one of R,
2 and R" is not H. In one embodiment, R'! is attached in the para position relative to the
G moiety; in another embodiment, R'' is attached in the meta position relative to the G
moiety. In one embodiment, R'is H. In another embodiment, R' is methyl, ethyl, propyl or
butyl. In one embodiment, no R* is substituted on the central benzo moiety. In another

embodiment, one R* (e.g., -Cl, -F, -CH3, -C,Hs, -C3Hy) is substituted on the central benzo

moiety.
[0196] In certain embodiments, the presently disclosed compounds have the structural
formula (CXVIII):
G
o) N/'\Wjiitﬂ
12
R AN \ \\
‘ | . R
;
R13 Q/ N / R
(R%)o-1 (CXVIID),
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N- (1- (4-cyanobenzyl ) pi peridin-4- y1)-6-(1 -(4-
(trifluoronethyl)phenyl)pi peridin-

wa2000013benzo[ d] oxazol e- 2- carboxam de F30 | PCHUK20BIN41448
[/ 3 N(1-(pyridin-4-ylnethyl)piperidin-
(trifluoronethyl)phenyl)piperidin-
4-yl oxy) benzo[ d] oxazol e-2- carboxam de F3c .11 M 4

in whiith @ isNCH}-, (@O erar sidpdnzaond| §ps pengldbordd-CH,-, -C(O)-, -S(0),- or

-C(0)-NH-; R" and R” are as described above with reference to any of structural formulae (I)-
(IV) and (LXXVI); and R", R'? and R" are independently selected from H, halo, cyano,
-(C1-C4 haloalkyl), -O-(C,-C4 haloalkyl), -(C,-C, alkyl), -O-(C;-C4 alkyl), -C(O)-(Cy-C4
alkyl), -C(0)O-(Co-C; alkyl), -C(O)N(Cy-C4 alkyl)(Co-Cs4 alkyl), NO; and -C(O)-Hca in
which the Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in
which no alkyl, haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl
or heterocycloalkyl-containing group. In one particular such embodiment, at least one of R,
R'? and R" is not H. In one embodiment, R'! is attached in the para position relative to the
G moiety; in another embodiment, R is attached in the meta position relative to the G
moiety. In one embodiment, R'is H. In another embodiment, R' is methyl, ethyl, propyl or
butyl. In one embodiment, no R? is substituted on the central benzo moicty. In another
embodiment, one R* (e.g., -Cl, -F, -CH3, -C,;Hs, -C3Hy) is substituted on the central benzo
moiety.

[0197] In certain embodiments, the presently disclosed compounds have the structural

formula (CXIX):

W
o |/3/
(R%)0-1

R1 3
(CXIX),

in which Q is -CH,-, -C(O)- or a single bond; G is a single bond, -CH,-, -C(O)-, -S(O),- or
-C(0)-NH-; R" and R” are as described above with reference to any of structural formulae (I)-
(IV) and (LXXVIID); and R'!, R'? and R" are independently sclected from H, halo, cyano,
-(C1-C4 haloalkyl), -O-(C,-C;4 haloalkyl), -(C;-Cj4 alkyl), -O-(C;-C4 alkyl), -C(O)-(Co-C4
alkyl), -C(0)O-(Cy-C, alkyl), -C(O)N(Cy-C; alkyl)(Co-C4 alkyl), NO; and -C(O)-Hca in
which the Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in
which no alkyl, haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl
or heterocycloalkyl-containing group. In one particular such embodiment, at least one of R,
R'? and R" is not H. In one embodiment, R'! is attached in the para position relative to the
G moiety; in another embodiment, R is attached in the meta position relative to the G

moiety. In one embodiment, R'is H. In another embodiment, R' is methyl, ethyl, propyl or
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y1)-6-(1 -(4-
(trifluoronethyl)phenyl)piperidin4-yl oxy) benzo[ d] oxazo

WO 20094303¢ boxami de F3riab IF- riTh 1.1 41 RCTFANS2009/041448
WO 2009/ 132136PCT/ US2009/ 041448 Table 1

butyl. In one embodiment, no R* is substituted on the central benzo moiety. In another
embodiment, one R* (e.g., -Cl, -F, -CH3, -C;Hs, -C3H5) is substituted on the central benzo
moiety.

[0198] In certain embodiments, the presently disclosed compounds have the structural

formula (CXX):

3
R12 | \/(\R Jo-1
R™3 : " 7 N/G\O
O N \\R’I'I
. (CXX)

in which Q is -CH;-, -C(O)- or a single bond; G is a single bond, -CH;-, -C(O)-, -S(O),- or
-C(0)-NH-; R" and R” are as described above with reference to any of structural formulae (I)-
(IV) and (LXXVIID); and R'!, R'? and R" are independently sclected from H, halo, cyano,
-(C1-C4 haloalkyl), -O-(C,-C4 haloalkyl), -(C,-C4 alkyl), -O-(C;-C4 alkyl), -C(O)-(Cy-C4
alkyl), -C(0)O-(Co-C; alkyl), -C(O)N(Cy-C4 alkyl)(Co-Cs alkyl), NO; and -C(O)-Hca in
which the Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in
which no alkyl, haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl
or heterocycloalkyl-containing group. In one particular such embodiment, at least one of R,
'2 and R" is not H. In one embodiment, R'! is attached in the para position relative to the
G moiety; in another embodiment, R'' is attached in the meta position relative to the G
moiety. In one embodiment, R'is H. In another embodiment, R' is methyl, ethyl, propyl or
butyl. In one embodiment, no R* is substituted on the central benzo moiety. In another
embodiment, one R* (e.g., -Cl, -F, -CH3, -C,Hs, -CsHy) is substituted on the central benzo
moiety.
[0199] In certain embodiments, the presently disclosed compounds have the structural

formula (CXXI):

N
G /\ (CXXI),

in which Q is -CHj-, -C(O)- or a single bond; G is a single bond, -CH,-, -C(O)-, -S(O);- or

-C(0)-NH-; R" and R” are as described above with reference to any of structural formulae (I)-
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No. Nanme Structure 5 N-(piperidin-4-y1)-6-(1 -(4-
(trifluoronethyl)phenyl)piperidin- 4-yloxy)benzo [d]
wW@@20883@2- carboxamide F C0 a 1,1" 00 0 HN BCINUS2009/041448
1- (4-cyanobenzoyl ) pi peridin-4- yl1)-6-(1 -(4-
(trifluoronethyl)phenyl)piperidi nd-yl oxy)benzo [d]
oxazol e-2- carboxam de F3fih Itr
(IV) and (LXXV); and R'* and R"? are independently selected from H, halo, cyano, -(C1-Cy

haloalkyl), -O-(C;-C4 haloalkyl), -(C;-C4 alkyl), -O-(C,-C4 alkyl), -C(O)-(Co-Cj alkyl),
-C(0)O~(Co-C4 alkyl), -C(O)N(Co-C4 alkyl)(Co-C4 alkyl), NO; and -C(O)-Hca in which the
Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in which no alkyl,
haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl or
heterocycloalkyl-containing group. In one particular such embodiment, at least one of R'
and R" is not H. In one embodiment, the pyridine nitrogen is positioned in the para position
relative to the G moiety; in another embodiment, the pyridine nitrogen is positioned in the
meta position relative to the G moiety. In one embodiment, R' is H. In another embodiment,
R' is methyl, ethyl, propyl or butyl. In one embodiment, no R* is substituted on the central
benzo moiety. In another embodiment, one R’ (e.g., -Cl, -F, -CH3, -C,;Hs, -C3H5) is
substituted on the central benzo moiety.

[0200] In certain embodiments, the presently disclosed compounds have the structural

formula (CXXII):
G
N/ @

R12 N
A N A
N | é1 >
R™ o 4’//
(R7)o-1 (CXXID),

in which Q is -CH,-, -C(O)- or a single bond; G is a single bond, -CH,-, -C(O)-, -S(O),- or
-C(0)-NH-; R" and R” are as described above with reference to any of structural formulae (I)-
(IV) and (LXXVI); and R'? and R" are independently sclected from H, halo, cyano, -(C;-C4
haloalkyl), -O-(C;-C4 haloalkyl), -(C;-C4 alkyl), -O-(C;-C4 alkyl), -C(O)-(Co-C4 alkyl),
-C(0)0-(Cy-C4 alkyl), -C(O)N(Cy-C,4 alkyl}(Cy-C4 alkyl), NO, and -C(O)-Hca in which the
Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in which no alkyl,
haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl or
heterocycloalkyl-containing group. In one particular such embodiment, at least one of R"
and R" is not H. In one embodiment, the pyridine nitrogen is positioned in the para position
relative to the G moiety; in another embodiment, the pyridine nitrogen is positioned in the
meta position relative to the G moiety. In one embodiment, R' is H. In another embodiment,
R' is methyl, ethyl, propyl or butyl. In one embodiment, no R? is substituted on the central
benzo moiety. In another embodiment, one R (e.g., -Cl, -F, -CH3;, -C;Hs, -C3H5) is

substituted on the central benzo moiety.
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4" OCNii HN 7 N (4-isonicotinoylcycl ohexyl)-64
1 - (4- (trifluoronethyl)phenyl)piperidin-
wa200va13benzo [ d] oxazol e-2- carboxam de F C pCRUINID041448
4 v HN 8 (5-(pyridin-4-ylmethyl)-2,5 -
di azabi cycl o[ 2.2.1 ] heptan-2-y1)(6- (1-(4-
(trifluoronethyl)phenyl)piperidin4-yl oxy) benzo [d]
[02@b az oln-c2rtaiy leiniveditvantstbe presently disclosed compounds have the structural

formula (CXXIII):
(\N
'
~ G/ N
0-1

0
12
R Q//N /‘//
(R7)o-1 (CXXII),

in which Q is -CH;-, -C(O)- or a single bond; G is a single bond, -CH;-, -C(O)-, -S(O),- or

1

Zz—X

-C(0)-NH-; R" and R* are as described above with reference to any of structural formulae (I)-
(IV) and (LXXVII); and R'? and R" are independently selected from H, halo, cyano, -(C1-C4
haloalkyl), -O-(C;-C4 haloalkyl), -(C,-C4 alkyl), -O-(C,-C4 alkyl), -C(O)-(Co-C4 alkyl),
-C(0)0-(Cy-C4 alkyl), -C(O)N(Cy-C4 alkyl)(Cy-C4 alkyl), NO, and -C(O)-Hca in which the
Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in which no alkyl,
haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl or
heterocycloalkyl-containing group. In one particular such embodiment, at least one of R"
and R" is not H. In one embodiment, the pyridine nitrogen is positioned in the para position
relative to the G moiety; in another embodiment, the pyridine nitrogen is positioned in the
meta position relative to the G moiety. In one embodiment, R' is H. In another embodiment,
R' is methyl, ethyl, propyl or butyl. In one embodiment, no R is substituted on the central
benzo moiety. In another embodiment, one R? (e.g., -Cl, -F, -CH3;, -C,Hs, -C3H5) is
substituted on the central benzo moiety.

[0202] In certain embodiments, the presently disclosed compounds have the structural
formula (CXXIV):

(CXXIV),
in which Q is -CH;-, -C(O)- or a single bond; G is a single bond, -CH,-, -C(O)-, -S(O),- or
-C(0)-NH-; R' and R® are as described above with reference to any of structural formulae (I)-

(IV) and (LXXVIII); and R'? and R" arc independently selected from H, halo, cyano, -(C,-Cs
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F3c 0 0 9 4-((5-(6-(1-(4-

(trifluoronethyl)phenyl)piperidin- 4-yloxy)benzo [d]
W@2@208832- carbonyl)-2,5 - diazabicycl o[ 2. 2. TPCT/US2009/041448

] heptan-2- yl)nmethyl)benz amde FCO N AN4 """F a

. CON H2

haloalkyl), -O-(C;-C4 haloalkyl), -(C;-C;4 alkyl), -O-(C;-C4 alkyl), -C(O)~(Co-C4 alkyl), -
C(0)O-(Cy-C4 alkyl), -C(OIN(Cy-C4 alkyl)(Cy-C4 alkyl), NO; and -C(O)-Hca in which the
Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in which no alkyl,
haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl or
heterocycloalkyl-containing group. In one particular such embodiment, at least one of R"
and R" is not H. In one embodiment, the pyridine nitrogen is positioned in the para position
relative to the G moiety; in another embodiment, the pyridine nitrogen is positioned in the
meta position relative to the G moiety. In one embodiment, R' is H. In another embodiment,
R' is methyl, ethyl, propyl or butyl. In one embodiment, no R? is substituted on the central
benzo moiety. In another embodiment, one R (e.g., -Cl, -F, -CHs;, -C;Hs, -CsHy) is
substituted on the central benzo moiety.
[0203] In one embodiment of the presently disclosed compounds, the compound has the
structural formula (XLIV), in which the “A” ring system is an aryl or heteroaryl; and in
which the compound has a computed low energy three-dimensional conformer in which
the oxygen of the carboxamide -C(O)- group is positioned at (0 A, 0 A, 0 A);
the centerpoint of an aromatic ring of the aryl or heteroaryl of the “B” ring system is
positioned within 3.5 A of (-:3.1 A, 0.4 A, 1.2 A);
the nitrogen of the right-hand azacycloalkyl (i.c., the ring to which -G-R'” is bound) is
positioned within 3.5 A of (0.8 A, 1.6 A, -5.3 A);
the centerpoint of the left-hand azacycloalkyl (i.e., the ring to which -Q-(A ﬁng)—(RS)y 18
bound) is positioned within 3.5 A of (-6.2 A, 0.1 &, 7.4 A); and
the centerpoint of an aromatic ring of the aryl or heteroaryl of the “A” ring system is
positioned within 3.5 A of (-7.4 A, -1.9 A, 10.7 A).
[0204] In certain embodiments of the presently disclosed compounds of structural
formula (XLIV), in a computed low energy three-dimensional conformer:
the oxygen of the carboxamide -C(O)- group is positioned at (0 A, 0 A, 0 A);
the centerpoint of an aromatic ring of the aryl or heteroaryl of the “B” ring system is
positioned within 2.5 A of (-:3.1 A, 0.4 A, 1.2 A);
the nitrogen of the right-hand azacycloalkyl is positioned within 1.8 A of (0.8 A, 1.6 A,
5.3 A);
the centerpoint of the left-hand azacycloalkyl is positioned within 2.5 A of (-6.2 A, 0.1 A,
7.4 A); and
the centerpoint of an aromatic ring of the aryl or heteroaryl of the “A” ring system is

positioned within 2.5 A of (-7.4 A,-1.9 A, 10.7 A).
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10 4-((5-(6-(1-(4-
(trifluoronethyl)phenyl)piperidin4-yl oxy) benzo [d]

W@2@208832- car bonyl) -2, 5- PCT/US2009/041448
di azabi cycl o[ 2. 2. 1] hept an-2- yl ) net hyl ) benzonitrile
F3c 0 0 . CN 11 (5 -isonicotinoyl-2,5 -

di azabi cyclo[2.2.1 ] heptan-2-y1)(6- (1-(4-
[02¢3]ri f ]nuxme @mbbdimler)tpif ¢reyrryspithedisdosad cgthmoupilbaeivaoctpugl] formula

(XL(RS'?%he “A rn}fg s)ys rtrlr%sa a?noar%y or%eteroaryl substituted with a hydrophobic moiety;
R" is substituted with an electron acceptor; and the compound has a computed low energy
three-dimensional conformer in which
the oxygen of the carboxamide -C(O)- group is positioned at (0 A, 0 A, 0 A);
the centerpoint of an aromatic ring of the aryl or heteroaryl of the “B” ring system is
positioned within 3.5 A of (-:3.1 A, 0.4 A, 1.2 A);
the nitrogen of the right-hand azacycloalkyl is positioned within 3.5 A of (0.8 A, 1.6 A,
53 A);
the centerpoint of the left-hand azacycloalkyl is positioned within 3.5 A of (-6.2 A, 0.1 A,
7.4 A); and
the centerpoint of an aromatic ring of the aryl or heteroaryl of the “A” ring system is
positioned within 3.5 A of (-7.4 A, -1.9 A, 10.7 A);
the hydrophobic moiety substituted on the “A” ring system is positioned within 3.5 A of
(-9.0A,-32A,13.4A); and
the electron acceptor substituted on R'” is positioned within 3.5 A of (7.0 A, -2.7 A, -7.0
A).
The hydrophobic moiety can be, for example, any of the following, as defined in SMARTS
query format:

#INCLUDE

[a]F  group(2)

a]Cl group(2)

a]Br group(2)

a]l group(2)

a]C(F)(F)(F) group(2,3.4,5)
a][CH2]C(F)(F)(F) group(2,3,4,5,6)
a]O[CH3] group(2.3)
a]S[CH3] group(2,3)
a]OC(F)(F)F) group(2,3.,4,5,6)
C(F)(F)(F) group

F group

Cl group

Br group

I group

default aromatic_surface group
default_aliphatic_surface group
C[S;X2]C group

[S;X2]CC  group

[S;X2]C group.

[
[
[
[
[
[
[
[
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Table 1 No. Nane Structure
WO 2009/132136 PCT/US2009/041448

The electron acceptor can be, for example, any of the following, as defined in SMARTS
query format:

#INCLUDE
[N;X1J#[#6] vector(1)
[N;X1HCC  vector(1)
[N;X2](=C~[C,c]DC vector(1)
[N;X2](O)=N[a] vector(l)
[N;X2](=N-0)[a] wector(]1)
[n;X2]1ceccel  vector(1)
[n:X2]([a])([a]) vector(1)
[N;X2](=C~[C,c])(~[*]) vector(1)
[N;X3](C)(C)[N;X3]C  vector(1)
[N;X2](=C)(~[*]) vector(l)
[N;X2](~[C,e]D=[N;X2] wector(1)
[n;X2]1c[nH]ccl vector(1)

O=[S; X4]1(=0)([#8])([!#8]) vector(1)
[0:X2]C vector(1)

[O;X2]N  vector(1)
[O:X1]F[C,c] vector(1)

o vector(1l)

[0;X2](C)C vector(1)
[0;X2]cInccecl  vector(1)
[0;X2]~[a] vector(1)
O=PO(['#1]) wvector(1)

[0:X2] wvector(1)

[S;X2](C)C  vector(1)
[S;X2](=C)N wvector(1)
#EXCLUDE

O=C[O-,0H] point
[O-,0H]C(=0) point
[nH]([a])[a] point
[#7;X3][*]=[0,S] point
[N;X3(CYO)[C;X3] point
[N;X3][a] point

N(=N=N)[#6] point
[NH2](C(=O)[NH2]) point
[NH](C=0)(C=0) point
[NH2](S(=0)(=O)[#6])[#6] point
[NHI(S(=0)(=0)[#6D[#6] point
nlc([NH2])cenc1([INH2]) point
olncccl point

olencel point

olccecl point

[0;X2]C=0 point

[0;X2] point.

[0206] In one embodiment of the presently disclosed compounds of structural formula

(XLIV), the “A” ring system is an aryl or heteroaryl substituted with a hydrophobic moicty;
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12 4-(5-(6-(21-(4-
(trifluoronethyl)phenyppi peridi n4-yl oxy)benzo [d]
W@x®2031186 2- car bonyl )-2,5- diazabicyclo [2.2.B{T/US2009/041448
hept ane- 2- carbonyl )b enzonitrile F3c fio 401 It
ON 13 (5 -(4-fluorob enzoyl)-2,5- diazabicyclo
[2.2.1] heptan-2-yl1)(6- (1-(4-
R"7 (¢ subdtituted itk b ylejtrmensdp)qpi rthaiontboyhdbay plzempated thw energy
thre%—xd?nzleonlsi_o%él c%h%o%érhn? r\)v ?C?l F3c 0 N 4
the oxygen of the carboxamide -C(O)- group is positioned at (0 A, 0 A, 0 A);
the centerpoint of an aromatic ring of the aryl or heteroaryl of the “B” ring system is
positioned within 2.5 A of (-:3.1 A, 0.4 A, 1.2 A);
the nitrogen of the right-hand azacycloalkyl is positioned within 1.8 A of (0.8 A, 1.6 A,
=53 A),
the centerpoint of the left-hand azacycloalkyl is positioned within 2.5 A of (-6.2 A, 0.1 A,
7.4 A); and
the centerpoint of an aromatic ring of the aryl or heteroaryl of the “A” ring system is
positioned within 2.5 A of (-7.4 A, -1.9 A, 10.7 A);
the hydrophobic moiety substituted on the “A” ring system is positioned within 2.5 A of
(-9.0A,-32A,13.4 A); and
the electron acceptor substituted on R'” is positioned within 2 A of (7.0 A, -2.7 A, -7.0
A).
[0207] In certain embodiments of the presently disclosed compounds, the computed low
energy three-dimensional conformer has a root mean square deviation from the given points
of no greater than 3 A, and a vector score greater than 0.2.
[0208] In certain embodiments of the presently disclosed compounds, the computed low
energy three-dimensional conformer has a root mean square deviation from the given points
of no greater than 1.5 A, and a vector score greater than 0.4,
[0209] In certain embodiments of the presently disclosed compounds, the computed
lowenergy three-dimensional conformer has a root mean square deviation from the given
points of no greater than 1.2 A, and a vector score greater than 0.5.
[0210] A centerpoint of a carbocyclic or heterocyclic ring is the average position of the
constituent atoms of the ring (i.¢., excluding any substituents) as positioned in the low energy
three-dimensional conformer. For example, the centerpoint of the left-hand azacycloalkyl is
the average position of its ring carbon and nitrogen atom(s). Similarly, the centerpoint of a
phenyl ring is the average position of its six ring carbons. Centerpoints are calculated only
on single rings; multi-ring systems have multiple centerpoints, one for each ring. For
example, a benzofuran would have two centerpoints, one calculated as the average position of
the six carbon rings making up the fused benzene subunit, and the other calculated as the
average position of the four carbon atoms and one oxygen atom making up the fused furan

subunit.
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1, 14 tert-butyl 4 -(6-(1-(4 -
(trifluoronethyl)phenyl)pip eridin-
wa200013benzo[ d] t hi azol e- 2- car boxam do) pi per PCi/N82009/041448
car boxylate F3C soo rjJ14NHN-COOXBu 15 N
-(1-(pyridin-4-yl met hyl) pi peridi n-
(trifluoronethyl)phenyl)piperidin4-yl oxy)benzo[d]thiaz
[02bl]e- 2Eow andogxtamicdBmEiBOmRl confoherd cdn badiNIcLiBitdd using the Phase

i R MG e v L

thred-dyth@nsioh bledoz folddrt barttzalcerdted Gak axianbaechfpdédNdird Adder

OPLS 2005 force field with a distance dependent dielectric constant. As the person of skill
in the art will appreciate, the low energy conformer should be translated and rotated so that
the the oxygen of the E -C(O)- group is positioned at (0 A, 0 A, 0 A), or one of the oxygens
of the E -S(0),- group is positioned at (0 A, 0 A, 0 A), and so that the root mean square
deviation of the rest of the listed features with respect to the given points is minimized.
[0212] As the person of skill in the art will recognize, the various embodiments described
above can be combined to form other embodiments of the presently disclosed compounds.
For example, in one embodiment, Q is -CH,-, as described above, and G is -CH,-, as
described above. In another embodiment, the ring system denoted by “A” is a phenyl not
fused to the azacycloalkyl, the ring system denoted by “B” is a phenyl, J is -N(R**)-, D is a
carbon and Z is N.

[0213] Examples of compounds according to structural formula (I) include those listed
below in Table 1. These compounds can be made according to the general schemes described

below, for example using procedures analogous to those described below in the Examples.

Table 1

No. Name Structure

tert-butyl 4-(6-(1-(4- FiC
(trifluoromethyl)phenyl)piperidin-

1 | 4-yloxy)benzo[d]oxazole-2- l\O\ /@:N\M
carboxamido)piperidine-1- o d HNO-COOtBu

&

carboxylate
N-(1-(4-cyanobenzyl)piperidin-4- FiC N
y1)-6-(1-(4- ‘O\

2 | (trifluoromethyl)phenyl)piperidin- r\O\ /@NHO
4-yloxy)benzo[d]oxazole-2- o d HN_Q
carboxamide
N-(1-(pyridin-4-ylmethyl)piperidin- FAC
4-y1)-6-(1-(4- ‘O\

3 | (trifluoromethyl)phenyl)piperidin- O\ /@ p
4-yloxy)benzo|d]oxazole-2- O
carboxamide
N-(1-(4-fluorobenzoyl)piperidin-4- FsC
y1)-6-(1-(4- \©\

4 | (trifluoromethyl)phenyl)piperidin-

4-3.110xy)benzo[d]oxazole-‘2- . O\ /@ OQ

carboxamide
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Nrcd4 H17 N -
-y1) - 7- (1- (4-

(1- (pyridin-4-yl methyl)pi peridin4

W@ eoofis1d¢ onmet hyl ) phenyl ) pi peri di n4-yl oxy) i m de@op32089/¢41448

] pyri di ne-2- car boxamni de
N9i k'/1SI.1 F-N-CN 9 F3c
eridin-4- y1)-7-(1 -(4-

roy; Nr., N _eo 0 R
18 N -(1-(4-cyanob enzyl)pip

(trifluoronethyl ) phenyl )

piTadtd di n4- yl oxy) i m dazo

No.

[1 2- c] perdinlae - carbo

xam de r., 0% , Sticanre NO 0

. FIN-O

m Forgil péeﬁcﬁgen

% idi ne-|
?‘af‘k‘g]i ?ﬁp(‘T/ uqaer/ 04

F3c dQ. tart-butyl 4 -(5 -(1-(4
vl)pipgél\n-

car boxyl at e@@oﬁ@w @

N (1 (4-cyanobenzoyl)piperidin-4-
y1)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[d]oxazole-2-
carboxamide

OCL@E Op

N-(4-isonicotinoylcyclohexyl)-6-(1-
(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[d]oxazole-2-
carboxamide

Q,

(5-(pyridin-4-ylmethyl)-2,5-
diazabicyclo[2.2.1]heptan-2-y1)(6-
(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[d]oxazol-2-
yl)methanone

4-((5-(6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[d]oxazole-2-
carbonyl)-2,5-

diazabicyclo[2.2.1 [heptan-2-
yl)methyl)benzamide

4-((5-(6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[d]|oxazole-2-

10 carbonyl)-2,5- © @
diazabicyclo[2.2.1]heptan-2-
yl)methyl)benzonitrile '\—@—CN
(5-isonicotinoyl-2,5- FSC\@\
diazabicyclo[2.2.1]heptan-2-y1)(6- N N EO

11 (1-(4- O\O/O: /

(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[d]oxazol-2-
yl)methanone
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w@ 2000fiBa1d¢ onet hyl ) phenyl ) pi peri di n-

Table 1 No. Nane Structure 20

N-(pi peridin-4-y1)-5-(1-(4-

PCT/US2009/041448
4-yl oxy) pyrazi ne-2-carboxamde F Cis NO CH 1. Tjc H

ON 21 N (1-(pyridin-4-ylmethyl)piperidin-
(trifluoronethyl)phenyl) pi peri di n-

4-yl oxy) pyrazi ne- 2- car boxdnibtbel F3 OCVYN N H 22

No.

N-(l (4 cyxamieenzyl ) pi pefi din-4- y1) - 58(relde

12

{%‘ _ géhorret hyl ) phenyl)
(tr1 oromet ’f_)pﬁenyl)plperldm—

4-yloxy)benzo[d]|oxazole-2-
carbonyl)-2,5-
diazabicyclo[2.2.1]heptane-2-
carbonyl)benzonitrile

DI pe{@\m- yl oxy) pyr azi ne- 2-ca
OO0~

O
@)

13

(5-(4-fluorobenzoyl)-2,5-
diazabicyclo[2.2.1]heptan-2-y1)(6-
(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[d]oxazol-2-
yl)methanone

CLOKIO*%

rO-

14

tert-butyl 4-(6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[d]thiazole-2-
carboxamido)piperidine-1-
carboxylate

N O
) 0
o S HN—CN-COOtBu

15

N-(1-(pyridin-4-ylmethyl)piperidin-
4-yl)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[d]thiazole-2-
carboxamide

Yo oo P

16

N-(1-(4-cyanobenzyl)piperidin-4-
yD)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo|d]thiazole-2-
carboxamide

17

N-(1-(pyridin-4-ylmethyl)piperidin-
4-y1)-7-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)imidazo[1,2-a]pyridine-2-
carboxamide

OO"CKH@Q

18

N-(1-(4-cyanobenzyl)piperidin-4-
yD)-7-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)imidazo[ 1,2-a]pyridine-2-
carboxamide

N

oV PO

19

tert-butyl 4-(5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)pyrazine-2-
carboxamido)piperidine-1-
carboxylate

FC

CL B A o
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101 Oc N 23 N-(1-(4-cyanob enzyl)pip eridin-4- y04)

(trifluoronethyl)phenyl)pi peridin-
wa20000313¢ hi azol e- 5- car boxam de i i

N 1 HNC - N RODUSTo89041448

24 N-(1-(4-cyanobenzyl) pi peri di n-4-

y1l)-2-(1-(4-cyanophenyl) pi peri di n-

4-vyl oxy)thi azol e-5-carboxanide CN Nirs' /2%
[101114. 1-HN-01 NC 25 Table 1
No. Name Structure

20

N-(piperidin-4-yl)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)pyrazine-2-carboxamide

Yo et

21

N-(1-(pyridin-4-ylmethyl)piperidin-
4-y1)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)pyrazine-2-carboxamide

22

N-(1-(4-cyanobenzyl)piperidin-4-
yD)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)pyrazine-2-carboxamide

Ty O

23

N-(1-(4-cyanobenzyl)piperidin-4-
y1)-2-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)thiazole-5-carboxamide

N

OOOFH_Q

FsC

24

N-(1-(4-cyanobenzyl)piperidin-4-
y1)-2-(1-(4-cyanophenyl)piperidin-
4-yloxy)thiazole-5-carboxamide

CN

PuepRoees

25

N-(1-(4-cyanobenzyl)piperidin-4-
y1)-2-(1-(4-
(trifluoromethyl)benzyl)piperidin-4-
yloxy)thiazole-5-carboxamide

26

tert-butyl 4-(5-(1-(4-
cyanobenzyl)piperidin-4-
ylcarbamoyl)thiazol-2-
yloxy)piperidine-1-carboxylate

Fac\E::]\/,\E::],.o\rEj>_ﬁi_<:::N
tBuOOC” O/O\’!T‘S/)_Sz—Qp

N

27

N-(1-(4-cyanobenzyl)piperidin-4-
y1)-4-(1-(4-
ethoxybenzyl)piperidine-4-
carbonyl)benzamide

28

4-(4-(4-chlorobenzyl)piperazine-1-
carbonyl)-N-(1-(4-
cyanobenzyl)piperidin-4-
yl)benzamide

Lo
C/©/\’\QY©)LH -

o}

29

4-(4-(4-chlorophenyl)piperazine-1-
carbonyl)-N-(1-(4-
cyanobenzyl)piperidin-4-
yl)benzamide
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W@ b@24t321Bé azol e- 5- car boxam de F3c o )04

N- (1- (4-cyanob enzyl)pip

eridin-4- yl)-2-(1-(4-

(trifluoronethyl)benzyl)pi peridi n-4-

tert-butyl 4-(5-(1-(4-
yl car banoyl ) t hi azol
ON 010

N 1 PNE/OBR0BG041448

cyanobenzyl ) pi peri di n- 4-
-2- yl oxy) pi peridi ne-I-carboxyl ate
t BUOOCHN 27 N-(1-(4-cyanobenzyl) pi peri di n-4-

et hoxybenzyl ) pi peri di ne- 4-Tabkribonyl ) benzam de 1101 ON

No.

11011101 RNafhe

Structure

30

N-(1-(4-cyanobenzyl)piperidin-4-
y1)-4-(4-(5-
(trifluoromethyl)pyridin-2-
yl)piperazine-1-
carbonyl)benzamide

FsC : I\l
Q

jeael

31

N'-(1-(4-cyanobenzyl)piperidin-4-
yD-N*-(1-(4-
(trifluoromethyl)benzyl)piperidin-4-
yDterephthalamide

Jopel
peVoh:

32

N'-(1-(4-cyanobenzyl)piperidin-4-
y1)-N*-(1-phenylpiperidin-4-
yDterephthalamide

Nesd

33

N'-(1-benzylpiperidin-4-yl)-N"-(1-
(4-cyanobenzyl)piperidin-4-
yDterephthalamide

@@Y& S

34

N-(1-(4-cyanobenzyl)piperidin-4-
yl)-2-(4-fluorobenzyl)-1,2,3,4-
tetrahydroisoquinoline-7-
carboxamide

35

2-(4-fluorobenzyl)-N-(1-(pyridin-3-
ylmethyl)piperidin-4-yl)-1,2,3,4-
tetrahydroisoquinoline-7-
carboxamide

36

2-(4-fluorobenzyl)-N-(1-(4-
(trifluoromethyl)benzyl)piperidin-4-
yD)-1,2,3,4-tetrahydroisoquinoline-
7-carboxamide

37

2-(4-cyanobenzyl)-N-(1-(4-
cyanobenzyl)piperidin-4-yl)-
1,2,3,4-tetrahydroisoquinoline-7-
carboxamide

38

2-(4-cyanobenzyl)-N-(1-(pyridin-3-
ylmethyl)piperidin-4-yl)-1,2,3,4-
tetrahydroisoquinoline-7-
carboxamide

39

2-(4-cyanobenzyl)-N-(1-(4-
(trifluoromethyl)benzyl)piperidin-4-
yl)-1,2,3,4-tetrahydroisoquinoline-
7-carboxamide
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28 4-(4-(4-chlorob enzyl)pip erazine-1-

carbonyl)-N-(1-(4- cyanobenzyl)piperidin-4- yl)b
we@pmatdxdes 1101 CN [ 1011#1 a 29 PCT/US2009/041448

4- (4-(4-chl orophenyl ) pi perazi ne- 1carbonyl ) - N (1-(4-

cyanobenzyl ) pi peridin-4- yl)b enzam de at, aON klri

1101 1101 WO 2009/132136PCT/ US2009/ 041448 Table 1

No. Table 1

No. Name Structure
N-(1-(4-cyanobenzyl)piperidin-4- F

40| YD-2-(4-fluorobenzyl)-1,2.3.4- \Q\ACO\KH o
tetrahydroisoquinoline-7-
carboxamide © \Q“\/Q/
2-(4-fluorobenzyl)-N-(1-(pyridine- F

41 | 3-yImethyDpiperidin-4-y-1,2,3 4- \QV'C@\KH
tetrahydroisoquinoline-7- \G \/@
carboxamide 0 N N
2-(4-fluorobenzyl)-N-(1-(4- F

42 (trifluoromethyl)benzyl)piperidin-4- @\/,\C@\"/H CF
yD)-1,2,3,4-tetrahydroisoquinoline- \O \/O/ ®
7-carboxamide o N

[0214] The present disclosure contemplates combinations of particularly described
embodiments. For example, paragraph [0020] discloses certain embodiments of ring system
“B” and paragraph [0023] discloses certain embodiments of T; also contemplated are
embodiments in which ring system “B” is as described as in paragraph [0020], and T is as
described in paragraph [0023]. This disclosure contemplates all such combinations, to the
extent the definitions of the various structural features do not conflict with one another.
[0215] For simplicity, chemical moicties are defined and referred to throughout primarily
as univalent chemical moieties (e.g., alkyl, aryl, etc.). Nevertheless, such terms are also used
to convey corresponding multivalent moieties under the appropriate structural circumstances
clear to those skilled in the art. For example, while an “alkyl” moiety can refer to a
monovalent radical (e.g. CH3-CH;-), in some circumstances a bivalent linking moiety can be
“alkyl,” in which case those skilled in the art will understand the alkyl to be a divalent radical
(e.g., -CH,-CH,-), which is equivalent to the term “alkylene.” (Similarly, in circumstances in
which a divalent moiety is required and is stated as being “aryl,” those skilled in the art will
understand that the term “aryl” refers to the corresponding divalent moiety, arylene). All
atoms are understood to have their normal number of valences for bond formation (i.e., 4 for
carbon, 3 for N, 2 for O, and 2, 4, or 6 for S, depending on the oxidation state of the S).
Nitrogens in the presently disclosed compounds can be hypervalent, e.g., an N-oxide or
tetrasubstituted ammonium salt. On occasion a moiety may be defined, for example, as (A).-
B-, wherein a is 0 or 1. In such instances, when a is 0 the moiety is B- and when a is 1 the
moiety is A-B-.

[0216] As used herein, the term “alkyl” includes alkyl, alkenyl and alkynyl groups of a

designed number of carbon atoms, desirably from 1 to about 12 carbons (i.e., inclusive of 1
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Name Structure 30 N-(1-(4-cyanobenzyl)pi peridin-4-
y1)-4-(4-(5- (trifluoronethyl)pyridin-2-

W@ kQopiigas@zi ne-1 - carbonyl ) benzam de F3c ?.. WET/USD0%041448
1101 ON 31 NI-(1-(4-cyanobenzyl) pi peridin-4-
y1l)-/VA-(1-(4- (trifluoronethyl)benzyl)piperidin-4-
yl )terephthal am de F3C1,.1 VI i *

and 12). The term “Cy,-C, alkyl” means an alkyl group having from m to n carbon atoms (i.c.,

inclusive of m and n). The term “Cy,-C, alkyl” means an alkyl group having from m to n
carbon atoms. For example, “C;-Cg alkyl” is an alkyl group having from one to six carbon
atoms. Alkyl and alkyl groups may be straight or branched and depending on context, may
be a monovalent radical or a divalent radical (i.c., an alkylene group). In the case of an alkyl
or alkyl group having zero carbon atoms (i.e., “Co alkyl”), the group is simply a single
covalent bond if it is a divalent radical or is a hydrogen atom if it is a monovalent radical. For
example, the moiety “-(Cy-Cg alkyl)-Ar” signifies connection of an optionally substituted aryl
through a single bond or an alkylene bridge having from 1 to 6 carbons. Examples of “alkyl”
include, for example, methyl, ethyl, propyl, isopropyl, butyl, iso-, sec- and tert-butyl, pentyl,
hexyl, heptyl, 3-ethylbutyl, 3-hexenyl and propargyl. If the number of carbon atoms is not
specified, the subject “alkyl” or “alkyl” moicty has from 1 to 12 carbons.

[0217] The term “haloalkyl” is an alkyl group substituted with one or more halogen
atoms, e.g. F, Cl, Br and I. A more specific term, e.g., “fluoroalkyl” is an alkyl group
substituted with one or more fluorine atoms. Examples of “fluoroalkyl” include
fluoromethyl, difluoromethyl, trifluoromethyl, pentafluoroethyl, hexafluoroisopropyl and the
like. In certain embodiments of the compounds disclosed herein, each haloalkyl is a
fluoroalkyl.

[0218] The term “aryl” represents an aromatic ring system having a single ring (e.g.,
phenyl) which is optionally fused to other aromatic hydrocarbon rings or non-aromatic
hydrocarbon rings. “Aryl” includes ring systems having multiple condensed rings and in
which at least one is carbocyclic and aromatic, (e.g., 1,2,3,4-tetrahydronaphthyl, naphthyl).
Examples of aryl groups include phenyl, 1-naphthyl, 2-naphthyl, indanyl, indenyl,
dihydronaphthyl, fluorenyl, tetralinyl, and 6,7,8,9-tetrahydro-5/7-benzo[a]cycloheptenyl. In
certain examples, aryl groups include those having a first carbocyclic, aromatic ring fused to
an aromatic or aliphatic heterocycle, for example, 2,3-dihydrobenzofuranyl.. The aryl groups
herein are unsubstituted or, when specified as “optionally substituted”, can unless stated
otherwise be substituted in one or more substitutable positions with various groups, as
described below.

[0219] The term "heteroaryl" refers to an aromatic ring system containing at least one
heteroatom selected from nitrogen, oxygen and sulfur in an aromatic ring. The heteroaryl
may be fused to one or more cycloalkyl or heterocycloalkyl rings. Examples of heteroaryl
groups include, for example, pyridyl, pyrimidinyl, quinolinyl, benzothienyl, indolyl,

indolinyl, pyridazinyl, pyrazinyl, isoindolyl, isoquinolyl, quinazolinyl, quinoxalinyl,
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1101 ON 32 N1-(1-(4-cyanobenzyl) pi peridin-4-
y1) - 1V4- (1- phenyl pi peri di n-4- yl)terephthal am de 110 i
W@20N13330N1- (1- benzyl pi peridin-4-y1)-1V4-(1- PCT/US2009/041448
(4- cyanobenzyl ) pi peridi n-4- yl)terephthal am de 4rj |
11101 O CN 34 N-(1-(4-cyanobenzyl) pi peridin-4-
y1l)-2-(4-fluorobenzyl)-1, 2, 3, 4-
phthiagtzingh ydidez wigisoxuadliyh @yrazolglaoteoulztyitdezolyl,0dddlizM, indazolyl,

benzothiazolyl, benzimidazolyl, benzofuranyl, furanyl, thienyl, pyrrolyl, oxadiazolyl,
thiadiazolyl, benzo[1,4]oxazinyl, triazolyl, tetrazolyl, isothiazolyl, naphthyridinyl,
isochromanyl, chromanyl, tetrahydroisoquinolinyl, isoindolinyl, isobenzotetrahydrofuranyl,
1sobenzotetrahydrothienyl, isobenzothienyl, benzoxazolyl, pyridopyridinyl,
benzotetrahydrofuranyl, benzotetrahydrothienyl, purinyl, benzodioxolyl, triazinyl, pteridinyl,
benzothiazolyl, imidazopyridinyl, imidazothiazolyl, dihydrobenzisoxazinyl, benzisoxazinyl,
benzoxazinyl, dihydrobenzisothiazinyl, benzopyranyl, benzothiopyranyl, chromonyl,
chromanonyl, pyridinyl-N-oxide, tetrahydroquinolinyl, dihydroquinolinyl,
dihydroquinolinonyl, dihydroisoquinolinonyl, dihydrocoumarinyl, dihydroisocoumarinyl,
1soindolinonyl, benzodioxanyl, benzoxazolinonyl, pyrrolyl N-oxide, pyrimidinyl N-oxide,
pyridazinyl N-oxide, pyrazinyl N-oxide, quinolinyl N-oxide, indolyl N-oxide, indolinyl N-
oxide, isoquinolyl N-oxide, quinazolinyl N-oxide, quinoxalinyl N-oxide, phthalazinyl N-
oxide, imidazolyl N-oxide, isoxazolyl N-oxide, oxazolyl N-oxide, thiazolyl N-oxide,
indolizinyl N-oxide, indazolyl N-oxide, benzothiazolyl N-oxide, benzimidazolyl N-oxide,
pyrrolyl N-oxide, oxadiazolyl N-oxide, thiadiazolyl N-oxide, triazolyl N-oxide, tetrazolyl N-
oxide, benzothiopyranyl S-oxide, benzothiopyranyl S,S-dioxide. Preferred heteroaryl groups
include pyridyl, pyrimidyl, quinolinyl, indolyl, pyrrolyl, furanyl, thienyl and imidazolyl,
pyrazolyl, indazolyl, thiazolyl and benzothiazolyl. In certain embodiments, each heteroaryl is
selected from pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, imidazolyl, isoxazolyl, pyrazolyl,
oxazolyl, thiazolyl, furanyl, thienyl, pyrrolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl,
isothiazolyl, pyridinyl-N-oxide, pyrrolyl N-oxide, pyrimidinyl N-oxide, pyridazinyl N-oxide,
pyrazinyl N-oxide, imidazolyl N-oxide, isoxazolyl N-oxide, oxazolyl N-oxide, thiazolyl N-
oxide, pyrrolyl N-oxide, oxadiazolyl N-oxide, thiadiazolyl N-oxide, triazolyl N-oxide, and
tetrazolyl N-oxide. Preferred heteroaryl groups include pyridyl, pyrimidyl, quinolinyl,
indolyl, pyrrolyl, furanyl, thienyl, imidazolyl, pyrazolyl, indazolyl, thiazolyl and
benzothiazolyl. The heteroaryl groups herein are unsubstituted or, when specified as
“optionally substituted”, can unless stated otherwise be substituted in one or more
substitutable positions with various groups, as described below.

[0220] The term "heterocycloalkyl" refers to a non-aromatic ring or ring system
containing at least one heteroatom that is preferably selected from nitrogen, oxygen and
sulfur, wherein said heteroatom is in a non-aromatic ring. The heterocycloalkyl may be
saturated (i.c., a heterocycloalkyl) or partially unsaturated (i.c., a heterocycloalkenyl).

Heterocycloalkyl includes monocyclic groups as well as bicyclic and polycyclic ring systems,
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of heterocycloalkyl groups include, for example, azabicyclo[2.2.2]octyl (in each case also
“quinuclidinyl” or a quinuclidine derivative), azabicyclo[3.2.1]octyl, 2,5-
diazabicyclo[2.2.1]heptyl, morpholinyl, thiomorpholinyl, thiomorpholinyl S-oxide,
thiomorpholinyl S,S-dioxide, 2-oxazolidonyl, piperazinyl, homopiperazinyl, piperazinonyl,
pyrrolidinyl, azepanyl, azetidinyl, pyrrolinyl, tetrahydropyranyl, piperidinyl,
tetrahydrofuranyl, tetrahydrothienyl, 3,4-dihydroisoquinolin-2(1H)-yl, isoindolindionyl,
homopiperidinyl, homomorpholinyl, homothiomorpholinyl, homothiomorpholinyl
S,S-dioxide, oxazolidinonyl, dihydropyrazolyl, dihydropyrrolyl, dihydropyrazinyl,
dihydropyridinyl, dihydropyrimidinyl, dihydrofuryl, dihydropyranyl, imidazolidonyl,
tetrahydrothienyl S-oxide, tetrahydrothienyl S,S-dioxide and homothiomorpholinyl S-oxide.
Especially desirable heterocycloalkyl groups include morpholinyl, 3,4-dihydroisoquinolin-
2(1H)-yl, tetrahydropyranyl, piperidinyl, aza-bicyclo[2.2.2]octyl, y-butyrolactonyl (i.e., an
oxo-substituted tetrahydrofuranyl), y-butryolactamyl (i.e., an oxo-substituted pyrrolidine),
pyrrolidinyl, piperazinyl, azepanyl, azetidinyl, thiomorpholinyl, thiomorpholinyl S,S-dioxide,
2-oxazolidonyl, imidazolidonyl, isoindolindionyl, piperazinonyl. The heterocycloalkyl groups
herein are unsubstituted or, when specified as “optionally substituted”, can unless stated
otherwise be substituted in one or more substitutable positions with various groups, as
described below.

[0221] The term “cycloalkyl” refers to a non-aromatic carbocyclic ring or ring system,
which may be saturated (i.c., a cycloalkyl) or partially unsaturated (i.c., a cycloalkenyl). The
cycloalkyl ring optionally fused to or otherwise attached (e.g., bridged systems) to other
cycloalkyl rings. Certain examples of cycloalkyl groups present in the disclosed compounds
have from 3 to 7 members in a single ring, such as having 5 or 6 members in a single ring.
Examples of cycloalkyl groups include, for example, cyclohexyl, cyclopentyl, cyclobutyl,
cyclopropyl, tetrahydronaphthyl and bicyclo[2.2.1]heptane. The cycloalkyl groups herein are
unsubstituted or, when specified as “optionally substituted”, may be substituted in one or
more substitutable positions with various groups.

[0222] The term “ring system” encompasses monocycles, as well as fused and/or bridged

polycycles.
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101 0 cF3 WD 2009/ 132136PCT/ US2009/ 041448 Table 1

No. Name Structure 40

N- (1- (4-cyanobenzyl) pi peri di n-4-
[0223]) - 2Tl{edtefnh Ui bineamyaklivalen? p:@;gdn radical in a chain, sometimes designated
as bELT ahydr oi soqui nol i ne-7- carboxam de 141t
[0224] The term "oxo" means a doubly bonded oxygen, sometimes designated as =O or
for example in describing a carbonyl "C(O)" may be used to show an oxo substituted carbon.
[0225] The term “electron withdrawing group” means a group that withdraws electron
density from the structure to which it is attached than would a similarly-attached hydrogen
atom. For example, electron withdrawing groups can be selected from the group consisting
of halo, cyano, -(C;-C4 fluoroalkyl), -O-(C,-C4 fluoroalkyl), -C(O)-(Cy-C4 alkyl),
-C(0)O~(Co-C4 alkyl), -C(O)N(Co-Cy4 alky)(Co-Cj4 alkyl), -S(0),0-(Co-C4 alkyl), NO; and
-C(O)-Hca in which the Hca includes a nitrogen atom to which the -C(O)- is bound, in which
no alkyl, fluoroalkyl or heterocycloalkyl is substituted with an aryl, heteroaryl, cycloalkyl or
heterocycloalkyl-containing group.
[0226] The term “substituted,” when used to modify a specified group or radical, means
that one or more hydrogen atoms of the specified group or radical are each, independently of
one another, replaced with the same or different substituent groups as defined below.
[0227] Substituent groups for substituting for hydrogens on saturated carbon atoms in the
specified group or radical are, unless otherwise specified, -R®, halo, -OM", =0, -OR”’,
-SR”’, -SM", =S, -NR*R*’, =NR”’, =N-OR", trihalomethyl, -CF3, -CN, -OCN, -SCN, -NO,
-NO;, =N, -N, -SO,R™, -S0,0 M, -SO,0R™, -OSO,R™, -080,0 M, -OSO,0R"",
-P(0)(0O ),(M"),, -P(O)(OR’)O M", -P(O)(OR") 5, -C(O)R™, -C(S)R”’, -C(NR™)R"’,
-C(0)O M, -C(O)OR’, -C(S)OR’, -C(O)NR*R¥, -C(NR")NR*'R¥, -OC(O)R",
-OC(S)R”, -0C(0)O'M*, -OC(0O)OR™, -OC(S)OR™’, -NR°’C(O)R™’, -NR"’C(S)R ",
-NR’CO, M*, -NR’CO,R”’, -NR”°C(S)OR"’, -NR"°C(O)NR*’R™, -NR"’C(NR")R" and
-NRC(NR™)NR*'R®. Each R% is independently sclected from the group consisting of
alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, heterocycloalkylalkyl, cycloalkylalkyl, aryl,
arylalkyl, heteroaryl and heteroarylalkyl, each of which is optionally substituted with 1, 2, 3,
4 or 5 groups selected from the group consisting of halo, -OM", =0, -OR™, -SR7! -SM",
=S, -NR¥R*!, =NR™, =N-OR"!, trihalomethyl, -CF3, -CN, -OCN, -SCN, -NO, -NO,, =N,
N3, -SO,R™, -S0,0 M*, -SO,0R™!, -0OSO,R"!, -0S0,0 M", -OSO,0R™', -P(0)(O ),(M),,
-P(O)(OR™MOM", -P(O)(OR™) 1, -C(O)R”!, -C(S)R™, -C(NR'"HR"!, -C(0)O'M", -C(O)OR™",
-C(S)OR", -C(O)NR*'R™  -C(NR’HNR®*'R® | -OC(O)R"', -OC(S)R"!, -OC(0)O'M",
-OC(0)OR™, -OC(S)OR™!, -NR"'C(O)R"', -NR"'C(S)R”!, -NR"'CO, M, -NR"'CO,R",
-NR'C(S)OR"!, -NR"'C(ONR*R®!, -NR'C(NR™)R"" and -NR"'C(NR"HNR*R®'. Each

R is independently hydrogen or R%; each R* is independently R’ or alternatively, two
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descri bed in garagra Thi s di scl osure

hetesoiipefyrlaplksl. hgterogyrédsliy, r%‘iemi/<f1@4¥§vla1{<ﬂ eioabtadey e
arylgﬁ’(gll ﬁétgﬂog&?arﬁf hewﬂ@aryl@lﬁ(klol:‘a%h%¥Wﬁh%@tloﬁﬁ@tsﬂﬁﬁﬁtg@wﬁﬁﬁ 2,3,

conflict with one anot
4 or 5 groups selected from the group consisting of halo, -O M, =0, -OR"%, -SR"?, -S M,
=S, -NR¥R*?, =NR™, =N-OR"?, trihalomethyl, -CF3, -CN, -OCN, -SCN, -NO, -NO,, =N,
N3, -SO,R™, -S0,0 M", -SO,0R"?, -0SO,R™, -0S0,0 M", -OSO,0R "%, -P(0)(O ),(M )s,
-P(O)(OR™OM", -P(O)(OR"?) ,, -C(O)R"?, -C(S)R"?, -C(NR)R"?, -C(0)OM", -C(O)OR"?,
-C(S)OR”?, -C(O)NR*R™, -C(NR)NR*’R®, -OC(0)R"%, -OC(S)R"%, -OC(0)O'M",
-OC(0)OR™, -OC(S)OR™*, -NR*C(O)R"?, -NR"*C(S)R”?, -NR"*)CO, M, -NR"*CO,R ",
-NR"*C(S)OR"*, -NR*C(O)NR*R*?, -NR"*C(NR"*)R"* and -NR"*C(NR*)NR*’R**; and cach
R* is independently R”" or alternatively, two R®'s, taken together with the nitrogen atom to
which they are bonded, form a 5-, 6- or 7-membered heterocycloalkyl which may optionally
include from 1 to 4 of the same or different additional heteroatoms selected from the group
consisting of O, N and S, of which N may have -H or C;-Cs alkyl substitution. Each R is
independently hydrogen, (C,-Cs alkyl) or (C-Cs fluoroalkyl); each R* is independently R’
or alternatively, two R*%s, taken together with the nitrogen atom to which they are bonded,
form a 5-, 6- or 7-membered heterocycloalkyl which may optionally include 1, 2, 3 or 4 of
the same or different additional heteroatoms selected from the group consisting of O, N and
S, of which N may have -H or C;-C5 alkyl substitution. Each M" may independently be, for
example, an alkali ion, such as K, Na', Li"; an ammonium ion, such as W(R60)4; or an
alkaline earth ion, such as [Ca*']ys, [Mg%]o.s, or [Ba*ys ("subscript 0.5 means e.g. that one
of the counter ions for such divalent alkali earth ions can be an ionized form of a presently
disclosed compound and the other a typical counter ion such as chloride, or two ionized
presently disclosed molecules can serve as counter ions for such divalent alkali earth ions, or
a doubly ionized compound can serve as the counter ion for such divalent alkali earth ions).
As specific examples, -NR**R¥ is meant to include -NH,, -NH-alkyl, N-pyrrolidinyl,
N-piperazinyl, 4-methyl-piperazin-1-yl and N-morpholinyl.
[0228] Substituent groups for hydrogens on unsaturated carbon atoms in "substituted"
alkene, alkyne, aryl and heteroaryl groups are, unless otherwise specified, -R%, halo, -OM",
-OR™ -SR”, -S"M", -NR*R™, trihalomethyl, -CF3, -CN, -OCN, -SCN, -NO, -NO,, -N3,
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the promoiety can proceed spontancously, such as by way of a hydrolysis reaction, or it can
be catalyzed or induced by another agent, such as by an enzyme, by light, by acid, or by a
change of or exposure to a physical or environmental parameter, such as a change of
temperature. The agent can be endogenous to the conditions of use, such as an enzyme
present in the cells to which the prodrug is administered or the acidic conditions of the
stomach, or it can be supplied exogenously. A wide variety of progroups, as well as the
resultant promoieties, suitable for masking functional groups in the active drugs to yield
prodrugs are well-known in the art. For example, a hydroxyl functional group can be masked
as a sulfonate, ester or carbonate promoiety, which can be hydrolyzed in vivo to provide the
hydroxyl group. An amino functional group can be masked as an amide, carbamate, imine,
urea, phosphenyl, phosphoryl or sulfenyl promoiety, which can be hydrolyzed in vivo to
provide the amino group. A carboxyl group can be masked as an ester (including silyl esters
and thioesters), amide or hydrazide promoiety, which can be hydrolyzed in vivo to provide
the carboxyl group. Specific examples of suitable progroups and their respective promoicties
will be apparent to those of skill in the art.

[0234] The compounds disclosed herein can also be provided as N-oxides.
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which N may have -H or Cl1-C3 al kyl substitution. Each
ML may independently be, for exanple, an alkali ion,
such as Kt, Nat, Lit; an ammoniumion, such as
PN(R60)4; or an al kal i ne earth |on such as [CaZ]O 5,
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al kene, al kyne, aryl and heteroaryl groups are, unless
ot herwi se specified, -R60, halo, -0-Mt, de,- W
WQ®9/13132: 36 PCT/ US2009/ 041448 s02R70, - sO3R70, PCT/US2009/041448
-0s02R70, -0s03-nmt+, -0s03R70, -po3-2(m2, -P(o)(oe)o-
M+, -13(0)(0R70)2, -C(0)R70, -C(S)R70, -C(NR70)R70,
-002- M+, -02R70, -C(S)OR70 , C(0)NRBORS8O,
[02400( Nm&hm&ﬁmcomwﬁ)lﬂ?a@ be n3¢ BiRY De prBOER-didelosed

o O RS MRS IR S s
ha)riNRSERE Dy ad‘dEth@lﬂe cNRAQ dﬂ%Hb d&Qxaipidnt, NRVE{PNRTOYSNRELTRED above
.wWhere R60, R70, R8 Vit as previously defined.
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het er ocyc oal k2y5XIV9r oups are, unless ot herw se

strugt,ggaé qringlge ( Doy be prg@etpn asSORRREREEL one or more

phaﬁﬁéc@@t c‘a Emlgtable Cders; cgluents DQxciphid, andS{le)egBaoother active
T PS(0) 20R70, 0S(0) 2R70, "~ 05( 0) 2

1ngr.e t@ ﬁbq]_@arm&@@t}c(abcgngr(oﬁ;lﬂgns cop{ag){ HRPDP @CM of structural formulae

(D)- (%(5%15\@ %\8%% 9@{ gggrw]};géb‘i’é @{ gsak%%fgﬁ} &a&p@%%%@c%es lozenges,

aque@SEO YR YispenBiCHSHRPE siblePOMIPO BT GranulSCEB IR Ohard or soft capsules,
NR7O§(C§‘§R7 - NR70C( S) R70, - NR70C(0)OR70,
OR70, - NR70C( 0) NR8BOR80
[0242] Compositions intended for oral use can be prepared according to any suitable

method for the manufacture of pharmaceutical compositions and such compositions may
contain one or more agents selected from the group consisting of sweetening agents,
flavoring agents, coloring agents and preservative agents in order to provide pharmaceutically
elegant and palatable preparations. Tablets contain the active ingredient in admixture with
non-toxic pharmaceutically acceptable excipients that are suitable for the manufacture of
tablets. These excipients can be for example, inert diluents, such as calcium carbonate,
sodium carbonate, lactose, calcium phosphate or sodium phosphate; granulating and
disintegrating agents, for example, corn starch, or alginic acid; binding agents, for example
starch, gelatin or acacia, and lubricating agents, for example magnesium stearate, stearic acid
or talc. The tablets can be uncoated or they can be coated by known techniques. In some
cases such coatings can be prepared by suitable techniques to delay disintegration and
absorption in the gastrointestinal tract and thereby provide a sustained action over a longer
period. For example, a time delay material such as glyceryl monostearate or glyceryl
distearate can be employed.

[0243] Formulations for oral use can also be presented as hard gelatin capsules, wherein
the active ingredient is mixed with an inert solid diluent, for example, calcium carbonate,
calcium phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is
mixed with water or an oil medium, for example peanut oil, liquid paraffin or olive oil.
[0244] Formulations for oral use can also be presented as lozenges.

[0245] Aqueous suspensions contain the active materials in admixture with excipients
suitable for the manufacture of aqueous suspensions. Such excipients can be suspending

agents, for example sodium carboxymethylcellulose, methylcellulose,
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conditions of use to release the functional group, and
hence the actlve drug The cleavage of the pronnlety
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ordinary skill in the art and as descri bed herein. For
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Scheme 2
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N-substituted-heterocycloalkyloxybenzo[d]thiazolecarboxamide vi. The heterocycloalkyl
moiety of the carboxamide can then be further substituted. For example, as shown in Scheme
2, in which the N-substituent of the amide is a 1-protected piperidin-4-yl, the protecting group
can be removed and the piperidine nitrogen can be coupled with an arylmethyl halide (or e.g.
an aroyl halide) to form compound viii. One of ordinary skill in the art would recognize that
different reagents can be used to affect one or more of the individual steps or to protect
intermediates where appropriate. Specific synthetic examples are provided below in Example
2.

[0256] Compounds of structural formulae (IX)-(XII) can be prepared according to

Scheme 3, below, or analogous synthetic schemes:
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Scheme 3

[0257] Referring to Scheme 3, a 2-amino-4-methoxypyridine is reacted with cthyl 3-
bromo-2-oxopropanoate to form an ethyl 7-methoxyimidazo[1,2-a]pyridine-2-carboxylate ii,
which is hydrolyzed, for example, with hydrobromic acid to provide 7-hydroxyimidazo[1,2-
a]pyridine-2-carboxylic acid as its hydrobromide salt iii. The 7-hydroxyimidazo[1,2-
a]pyridine-2-carboxylic acid iii is then condensed with a heterocycloalkylamine (e.g., a
protected 4-aminopiperidine) to form an N-heterocycloalkyl 7-hydroxyimidazo[1,2-
a]pyridine-2-carboxamide iv. 7-Hydroxyimidazo[1,2-a]pyridine-2-carboxamide iv is
coupled with, for example, a 1-substituted piperidin-4-ol (e.g., 1-(4-
trifluoromethylphenyl)piperidin-4-ol) to form an N-substituted-
heterocycloalkyloxyimidazo[1,2-a]pyridinecarboxamide v. The heterocycloalkyl moiety of

the carboxamide can then be further substituted. For example, as shown in Scheme 3, in
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[0255] Referring to Schene 2, a
6- nmet hoxybenzo[ d] t hi azol e-2-carbonitrile i, for
We2@apsa36 i s reacted with pyridi ni um hydrochl oPCTHES2009/041448
then acidic nethanol to form nethyl
hydr oxybenzo[ c] t hi azol ecarboxylate iii, which in turn
is saponified and acidified to formacid iv. Acid iv
whikls the Mesubstinehe oS éad amidehs alpedtertaiqypiroal-kyl, drimetetaggrqup can

ect.ed.4- ami o er d|n
be RS iR Rl S RS ek P T Pl bl
altelohatlwy“i ﬁlﬁaﬁéﬂﬁﬁﬁ@@d& fdmma;ambeurﬁamb Q)fa;ﬁmd@ iV cdrfiulﬁsﬁ)ﬂuﬁlhcﬁld one of
1-substi tut ed erld in-4-0

Ordleéfygkﬂl 11 ﬂ(ezf‘“t‘?‘rtl)lquﬁfﬂ‘?%ﬁé‘{ li’?%eaﬁéﬁﬁfg ¢ Bt rangie 2t }ndm%wl steps
or 161 RIREEBGEE s FLERADOS the substituents. Spemﬁc synthetic examples are

N-substi t ut ed- heterocycloalkyIoxybenzo[d]thlazolecarbo
proyigdef kpdow in Expwlenbt er ocycl oal kyl noiety of the
[02683" bo@@rﬂb&ﬁd§@ﬁtﬁlﬂﬁﬁl ﬁ)@mﬁfﬁl@ bbﬁ'f) (ﬁy\b)séahﬁok‘%f‘egareg Qcording to

exanpl e, as shown in Schene 2, "in whic
Schpmeg dlzidw. e aalegous $yathghs srlicings:a 1- pr ot ect ed

pi peridin-4-yl, the protecting group can be renoved

and t he pi periditie nitrogen can be coupled with an

aryl met hy ide (or e. g oyI halide) to for ol

cl ound, i. One of opdi s |II in the art mdfiﬁ T:]\
fggg ni-Zethatdiffer e/@/r eagent“s edn b&YEe d/’/ COH

at f 6Ct° onevpPvirpr e ofctWe i ndi vi dual stéfs orct

protect internedi ates where apptopriate. Specific i

syntheti c exanples are provided bel ow in Exanple 2.

béfgﬁleppounds of struct aI fornula I X)-(XI'l) can

or anal ggo s H

epare ccordl be
? 3[ ér PTG 2HCl
ty %%hene 3 a 4- nethoxypyr|d|ne s

with ethyl 3- bronn_2 oxopropanoate to form an chyl
7- met hoxyi m dazo[ 1, 2~ c] pyri di ne- 2- car boxyl ate which is
hydrolyzed for exanple, with hydrobromc acid to

prawi de 77 oxy|n1daz a]pyrldlne 2-carboxylic
apbd as its b iii. The

7- hydr oxyi m daz yr|d|ne 2-carboxylic acid iii
is then condensed mnth a het er ocycl oal kyl am ne (e.g.,
a protected 4-am nopiperidine) to forman
N- het er ocycl oal kyl 7- hyd&gﬁéﬁgldazo[l 2-
a] pyri di ne- 2- car boxam de 1V.
[0259] Hy dR eferyingital dchemnt 42a m]eﬂnylr ¢hdoroeyr 2zica?-bokeyldei, ifor eksmple, is

reacg?dg\gllﬂie% \éwutgfggllted(pépeél m rj% E@'& ga 11(4S‘[Hﬁgotrortnetilelphenyl)plperldln 4-0l) to
forrh ﬁlrﬁdth.y(l) (Iﬁmmhyﬂ-pm;a)ppmmwmrb@xﬂa@hﬁ whizhfiOfut 8Raponified and

it e Rl es i e ol 2ol pro i e

ylo$ApRXM-dAabLE Mc bie i tg%ofld&l&éaa&umrbéyuto@ntylaﬁme (c.g.a
exanpl e, as shown in Schene 3, in which the

profeted hrepTonEIsEIdige) te et Maubsgtugeds - pr ot ect ed
het&b%@fohlﬂylﬁx%y}‘elme&J’rﬁo;{ah{?&eﬁ@t THQh&é@é&Qld&%@l ﬁ@ﬁyﬁd‘f‘%%ed

he” pi péridi ne nitrogen can be “couple
cartwxymiviechrytheinb¢ fugber(substiatedrirackanetly aashoaynoy Scheahd 4 &) which
i N_CRI
the AQOIREEOITOMIA K {-pichec il MR Ly B b hfl HsBh o RS:
remoeamdtﬂse nipyariaiﬁfeelj:tto gonearolre cmsnpled ofithtah eryilmd:hyllhdlml (ost eps

altea Cf nr § VecrosIO ?erta%crtl Salno f
SUBLeY %ﬂ %éé [FCOSPRt etu? XLl S AP 8BV Y& S
ordinedyGwill in t@@ﬂmﬂlmsa diffeAbBhLantspo uffels ond orghdrd 6f the @ddividual steps

formulae (XI11)-(XIV) can be prepared according to

Schenme 4, bel ow, or anal ogous synthetic schenes: iv
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Dl PEA vi Schenme 4 [0259] Referring to Schene 4, a
nmet hyl chl or opyr azi ne-2-carboxylate i, for exanple, is
WO emetizd3ei th a 1-substituted piperidin-4-ol (BCYUS2009/041448
1-(4-trifluoronethyl phenyl)piperidin-4-ol) to forma
met hyl (pi peridi n-4-yl oxy)pyrazi ne-2-carboxyl ate ii,
which in turn is saponified and then acidified to form
or to he mﬁbﬁ&kmﬁohsmj casaibobtyié bubst@oeds. i Spiecifi¢lgnthetic examples are
4 I Xy) pyrazi ne- 2-carboxylic acid iii is
pmégﬁgté s‘%ﬁl a‘Phet erocycl oal kyl amine (e.g., a
[0260]0t ec&mpblﬂada@ﬂ manfae forgiune {XVp({vnnaane R;lrefpuﬂaa ttdotdigdto
het cl oal k a2|necarboxan1de iv. The
Scheme r 1°6 4% ‘?rép SPCPRE car boxam de can then be
further subsgltut ed. For exanpl e, in Scheme
4, he N substisuent of ~tH deNl
1- protec giHperi din-4-yI, the pW ecting gr can
be renoved and the giperi di ne nltrogen can be coupl ed
with an ar'yl net hyl haléde (or alte |ver an ar oyl
halide) to for o %Mpln certain
si tuations orfe dlr*lﬁa ilnthe art will use
di fferent nts to affect o ecgr more of the
I ndi vi dua eps or . to use protected versions of
certainfsef the substituents. Specific synthetic
exanpl es are provi ded belg@wdhds Exanpl e 4.
0260] Conpounds of structural fornul ae X\/) (XVIl) can
[026d prRefaireg t«a@@?@mﬁn@b@@lognml@éargoxwéIa@ i cy beengndapgesisith

heme
o GIREHELN AR SR, Bud S SRt RypeTen
yl)mﬁt]llﬁ)bamzoaplplleolp‘rhe ak@hplc gf,rib@tamt lj) wdorm the N-heterocycloalkyl
bro B B R b Reewbrepmide S e gt for

exaeqmmp | eubmﬁtuﬁrdrmpmdﬁM bb(efgq rn r(ntthﬂud&deﬂnethﬂpMyDb@athdw%ol) to

form Iar? g}oasﬂfgétﬁégé egea}ré%/g a&y q%yll?rlﬂr'no glg;(ag aglltFedllr B?)égurlrr]seql%
certdmSitdiohd siced opiiRey kidil ir the @ﬂt wiI®ug different reagents to affect one or

1-(4-trifluoromethylp henX pi peridin-4-o0l) to form an
morgof thydirqiyidyal gteps, use protected vérsions of certain of the Substituents or use

alteHREES QAN Ot K RX%Y Bnei¥Bithind s8R RRIREH enpolihds, I@Feciﬁc

course, in certain situations one of ordinary ski in
synthac exemplgs ke rueadadi tefosy iadixamglegent s to affect one or
re €
1028317 & Obmbdtidy St G o D o OB Eh it P WBoraing
to Sshamdelows or aplgdesyntbeteyathénessi ze t he presently

di scl osed corrpounds Speci fic synt het m es are
provi ded beljow i n Exanple 5. 0262 n u

structur oeHTul agru(=XX1 ) - ( wan be pT efsér ed
accot o Schemer 6, bel (W\P anal ogeus synthetic

ivi Schene 6

LiOHH,0

\’(©)L /O /\©\ MeOH/THF/HZO
HATU TEA /O /\©\
DMF
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[0263] Referring to Schenme 6, carboxylic acid ester i

can be condensed with an appropriately substituted
whedoensayel oal kyl am ne (e.g., PCT/US2009/041448

4- ((4-am nopi peridin-1yl ) met hyl ) benzonitrile in the

exanpl e of Schene 6) to formthe nethyl

(het erocycl oal kyl car banoyl ) benzoate ii. Benzoate ii

can then be saponified t&channdthe correspondi ng

nzojc.acid jii ich is then caqupled w,th an.
1026507 ohe8 Yoot Potsitos e AT P st s
appSipeiwalyi sﬁbéﬁﬁhﬁfr&tﬁﬁocygfoa&lylaﬁﬁréﬁb Y eL(mdmﬁFﬁpéridi%m ed f
i perazine, Qr _a substi e i peridinylamne) to form

yl)‘gﬁi’il?ﬁﬁbﬁﬁ?é’&@led‘? B4 ef‘@?@ﬁﬂé #%‘F’é‘ﬁ%gg’ f{)ﬁ’n} theme% rse, in
(het‘é_@@f(ﬁédﬂkﬂéa&l&h@{dygﬂélz@ﬁ@ ii0BeRlodichpda) tskivk sagoRiffcB €0 Rk the

w il use different reagents to affect one or nore of
correfpongling bnzgisaaciddti epclyis they cagpehvih at prpgorysiesing s (Cef,

sub&ﬁﬁt%@i)iﬁ}e@(ﬁné NehSWP R ShBERE Sor a@%%\fe%& Spaihes perazine, or a
exanpl es (Er ovi ded bel ow i n Exanpl e [0264] npounds

subgiftuted pipendindimme) tanidraean Hisybsgitatdd) tpt)%pléfbaiarbiée br & gewse, in

i 0 7. . . ) t i
cor@fRRLAIN I SERREE PR, B QLR OATUB Y PR frc o
mote®@f Behetrediyl sepcyran osclpr@teGedivdrgbmsaiiychtam sodye subelitueres. |

can b onverted to the correspondi ng nethyl ester ii,
SpepifiS RS CET ORI PrRddp AR BRI T al dehyde to form
[0264] et Qythpambestzyrlethral fodmdlat EXEROUAIDemaAG Pprrepated aecording to
car?ox late ii1. Sa ni.ficglgtion of 1ii toits

e

Schgme @F RGP HHRIACHE SREPE i v fol | owed by

@ginsati bV t h Sm:;gd oal kydoanm ne (¢ hi
HNC a THERZy PPl peUM A doy | al It o pro@g/m(o
carboXam de v. O caurse, khe person of skill in the >

att can nmodify this scheme to provide the desired ™ ©
substitution and regi ochem stry of the final conpound.

I 2OV EeNG ert i) situatjons o rgry skill
—il\-/!ﬁhe»ar@u,cmf e#e'gltgir—eag i_oqe cN
™MeM%Ati’%e of theci ndivildual sths or to use prot c@\/@

versions of cert#din of the substituents. Spetific
synthetic exanpl es are pri§)reRd bel ow i n Exanple 7.

266, (08 lchie 7 DcfaB-137 1 4% RS qut £aGY
2 1 4 Tt
10 gsgeiquen%lg‘mg?o %‘?ﬁeﬁg’s ?L}?a78t ) §f| t@{&h%ﬁ%g%q[urﬁéﬁn% a?dgéjlte Whnverted

to thepdosrssfoadin@methyliesse i, fhan cadpethicly wiplodiwvitbas agyhadgfyde to form a
il in rtoowil | o us ifferent re nt. . f.ect

metgileé-%ernz%bl r%? ,é%et%%gdaoga#u&?o&%g carB gézgce ax gondil%attlgn 8? {ii%S 'its

corpspohdiat edbwailis haddv followed batandafsatidrewigiuibdterbeseitatcylamine (in

. Addi t i gnal ne, skil.led in the t would cogni ze
nsiShie &b DOt S e P et PR ati R o QR  agon
of st[aﬂ i yt?taht&ﬁh ﬁﬁagiﬂzl aﬁmghe&?é fofe;fr@snae the désﬁi@% aitis@@abrhalfd.

[ 0267] Conpou suitable for use in the presently. o
regl&?@&}l%@ﬁ%ﬂ%ﬁﬁ%%ﬁﬂm@ aMOEBNG o TR SityatpRy pig of ordinary skill in
the G@ WRPLRABGEnt TRbRSs d afRBQYR or HORSS tRONBIOMNAISHRBr Bise

made according to the general schenes descri bed above
profegied I SET o cgdaip gf the gp‘t@g@gm}ﬁ.eslgbqqﬁqsmthqt@ exprgples are provided

beldesctl.hed el ow in the Exanples. [0268] Wil e not
eclgﬁtengihﬁg to be bound by theory, the inventors surmse

[02¢4iat QonpioiAbis thf arsanadany thelredcgpimeAqaenced 9EJCDMEsM) 7 trfe the

| . . S .
ol Bhcal OGS L5 Gl RSadh RARAGRL i s
diffprattrements Aciffocadneom nefe dftbe MVRIKIuphit¢ps@y tohas ptatetedivemains of

cer@ ot REr e naRs! AEF RS HpO RERFERS T et ey

reduci ng gl ycogen, intracellular triglyceride and
fatty acid concentration and causing an increase in
insulin sensitivity. BecaudéOthey activate the AMPK
pat hway, conpounds of structural formulae (I)-(CXXl V)
shoul d also inhibit the inflamuatory processes which
occur during the early phases of atherosclerosis.
Accordi ngly, conpounds of structural fornulae
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[ 0269] Accordi ngly, another aspect of the present
di scl osure relates to a nethod of activating the AMPK
W@ 2000msaL36 According to this aspect, a nethod fBET/US2009/041448
activating the AWPK pathway in a cell includes
contacting the cell with an effective anount of a
conpound, pharmaceutically acceptable salt, prodrug,
confgoonds@é stfwturgldbmatie (r((pdVaten tdmgnibedijedosing diffposit tautss
alto QEECI‘I bed above. [0270]1n one enbodi ment, a nmethod of
PABYeasing fatty acid oxidation in a cell includes
[0261 Nt aCbmp@ntihaiitaelke forwsé th thnprefdnee tiswescd Phmitacaftical

ound, pharmaceuti.cal cceptabl e salt dru
Conmog‘gi”%?én‘(16$ ¢ CoBIPYURds 08&%’@/ ﬁ’r -t F%Woﬁ?dsééﬁg%@? ¢ on
acc8l@meé ﬂl@%e@é@ﬂ\é@aenfég 8t ¢HLLADOVE ﬁerQé@M{%@%ﬁné &fekedure similar to
catal yzes the formation of malonyl A, a potent
thatl %Fﬁ“ﬂ?F‘i Brlowin thaExymples- d oxi dati on; phosphoryl ation of
[02&)(]]c oRaat hyt ih@AUEER Hetb%u&?ﬁ)ﬁjhé’&ry Cth@ﬁlkléﬁé%tts ¥unﬂ1J%QBé§ RY¥mpounds

reduci ng the concentration “of | onyl
of sirpetniehivrmglae He((aXE )are manltsgzofa?dmn@»tmd@lmﬂwt asaéamugcéln
| c
roccpltF PG ARSI oy AU AP B FPRAUMNR) CRLMGE SERE NI putway
has nhernﬂbcttqf mr@ﬁmg glucyscapialie, aﬂxcrdmngcgiycagdl fyhthes$ mdemcreasmg

fatt% %g% ggﬁg‘}?{l t%greﬁi eﬁ%cdn%glty igeh, enétga}c%llluqar%rlglé;&enﬁie and fatty acid
conCana e dndtch@¥ing dm 1ﬂcre@b Im mmﬂilntselmlmnmas@wen@ytdaevat@ihb AMPK

with an ef tive
pathyyyy W@Qﬂ?‘g R B’P‘é{ﬁﬁ @ @3&?‘[{8 ﬁﬁ%’g‘? e nRivG e (or
infl&@mYRFEprofesity dhahe b aRt the eaﬂmﬁmwhﬂh@f@sa&sm iAReétdingly,
above. = WD 2009/ 132136PCT/ U82009/ 041448 [0272]In
compqurdse@f sterasieli fammlac (D-(GBEHYA cor be wefubindhmcagnent 96 ype 11
diat Rl 3K in tRe RedbBbit ah@ﬁﬂe'v'&'ﬁ%n Gpahé}sﬁcm&lst Gﬁdfa%skum difea@?
effective anmobunt of a conpound, phar maceutical l'y
obegitoamg nabiaksokdictfattyplivsd digepse-N- oxi de (or solvate or
B R
actltfartlngltlgm@MiP&q)aﬂmwel s&cpqrrdmg gum}se@pect, npohalchglsfor activating the AMPK
path%ja%tq Ia%%l 1rn|c Qlarstcrr:oltéttga gsthl % vg&hcaél F f’ﬁ?\getalsr’r\g% & cffg " oanlpoun(fa
phahhamutobellﬁ @crceptolblv adle pmdnigmeatde (mhﬁfve’&fo)r hsmtr’ateohm@ﬁ) dri on
scri ﬁﬁ ve [0274] I n anot her enbodi nent, a net hod
COHH‘P“P?R: eéﬁrék? GOP¥fsulin sensitivity of a subject

[0270)C| UBhashc 3EBbAMSAEH MRtholl Of InbRasMbfaa( bcidBxi@htiodGh b \¢€ll includes
anmpunt of a conpqound, pharnaceuti cal I%{ acce tabI e salt

con3e iR g cel#\w&%%ff%}ze epheIc IRy Abamerraedly)acegptable salt,
pro@rﬁ@pﬂﬁklﬁé R sSlOSE bt l@ﬁﬂlat@@l@féﬁg ok Q@rﬂ&isﬂféﬁ%&ﬁhﬂ&i M)OV& h&cetyl
|

onpounds and con‘]g[osn tions scl osed herein can
Co- éscéﬂ?%ﬂaﬁ(éﬁc)&a tokyr¢sdhg foghatipatod higlangl @<P -Dop flefent, mhﬂblltor of fatty

B b s e

redyomy theleanceadration sf malpmg GoeA tamialnsmbqu@tﬁle aate efffhigcedidyexidation.
i.call l.e.

Bec%ﬁ%% ltlﬁ]e prgsfeaﬁl%&gggs%# @gria%?ulﬁﬁ%’/ cg??lgﬁégl%a{sic\l_ﬁlg ){%(tg gf; }ghreo%l%pylgtlon of ACC,

theﬁmpeﬂmlcé the nmhi@acrt oftfetly adidvadation aadh dictedore @rcbiast ierverallaate.

[02.21?; glolgv%fg @tﬁﬁr e r}lgeélg & éﬁqtﬁvfor}gilﬁ%?%gat h %gé%}d(g)éggnltr%tlon in a cell

incl&@bﬁlcams%tﬁ@ﬂﬁgoemmﬂlm esﬂaajlixe@moaﬂt &fafgle@bbuhia @mﬁuweu@a‘an@
conpoun armaceutical ly accept e salt
accepiebdy WY PRI raxide fors V%tspéhﬁéﬂratﬁaﬁl?e&@é)rf%?%tﬁo}l dgtribed
abo®@NMpPosi ti on descri bed above. [0276] As descri bed above,
t he conpounds di scl osed herein can act as activators
of the AWPK pat hway. Accordingly, in another
enbodi nent, a nmet hod conprild$es nodul ati ng t he AMPK
pat hway (either in vitro or in vivo) by contacting a
cell with a conpound, pharmaceutically acceptable
salt, prodrug, N-oxide (or solvate or hydrate thereof)
or conp03|t|on descrlbed above or adn1n|ster|ng a
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prodrug, N-oxide (or solvate or hydrate thereof) or

conposition as descri bed above in the manufacture of a
woredbasarent for any of the therapeutic purposeBCT/US2009/041448

descri bed above. For exanple, the nedi canent can be

for the reduction of triglyceride levels in a subject,

the treatnent of type Il diabetes in a subject, or the
[0272] eat henbdthor enirod ingamt, iaometiodd csftlﬂmeafasmg lgBrcosi uptake in a cell includes

con3B56 B3It sBoN o RUBhEf rReertGrsyilbgccepbe s

proaihg,dV-osleel (dresieatd oCiayilrhe tHeteﬂbQ)(d cépdsaideldengibapsots, for

anp e r.use in vari er| lorin
[Ozﬁiel r nraee@ﬁlt%? G g}nethz‘%/df‘?fé%‘gﬁ ng L ﬁ‘é‘(@%%@%iﬂ a subject
inclf %ﬂhhﬂ@érmg te 0RtshsiEct AR RAEHRE Binolif ofa t@RRIRE, fharhdésalcally
conpri si ng conpound as di scl osed herein covalently

accentaielty WO%@E ABeridn pragisrte or byskate Hrao) of KprapryHioa described
abold nker. Suitable linker and |abeling agents will be

readi |y apparent to those of skill in the art upon
0228 nsi Wenathpommbedingng agpeshasiaf igfirgaeing sipplen sCIpiEVityapfed Suhiget
incl (96% ré[‘lm ering’to th% é&lmle& ctiv al%t) ﬂt% ¥01111 %h ldﬁjlilacglﬁlcally

Rap
rotirn or strep aV| suc g

accamabémwjtmdmg: V- @sdea(opmimm dets'drataiheraofb bumnqplsuoom desombed
abchrom)phoric tag. Any suitable |linker can be used. For

Ogianple in sone enbodi nents, an ethyl ene glycol,
[027)3] [ g oAmhyh@;a ahgtongounhdsahd mhyc(satdny Heaeseglhyﬁ:ﬁi Jan |bb nkadrto

a | es of |lipkers in

treaé% V%ty %W??HD ilaﬁlsﬁgp‘ﬁs Eﬂr %i‘laﬁlﬁg Brone ﬁmg‘b e‘i‘fai* %%ngnofﬁeatmg
typ®L Rebetkd MBIbBEIQH BSod oF WEdh tRSIRhIIRA& a@hﬂrﬁgbrmg to the subject an

ol.i goet hyl ene gl ycol or polyethyl ene %col Sui t abl e
effertivacapami of @ eawoung, ph?ewcqurl?ﬁﬂtvaﬁeaﬁbless? gredragyseluate, hydrate,
N—oﬁfélle ds eon%ﬁ)sﬂ‘l%h hes@ﬁbéﬂi‘ abo®Ndn lahéRERLEESaend, B nRAR of treatin

nbodi nent, the Iinker includes a glycine residue. ﬁ

pre‘fﬁ@h@@ﬁh@fm@tws orjcardiayascaler digpdse inracsybjegtancludes @dmingsering to the
B 4 L S e S
prodriupey-oedb G isptesit o1 hytdnae themloéror hqspctsrt@nsimcdbtdﬁrbeve
[02?%& scgescrl‘tl)(el\éil a})%%eglhren ch ur?\é? ﬂléaP%e?l%greﬁngaE a&tdels a?:tlvators of the
AM@quﬂiv&,y AvcardinkBi in santhodinieidinsent,a mealml @thpeisds| nigiataging the

AP e iR gingy B Fissting el v cproch

phafidce@nally acBptatlBsall, bABRL, VORI Yr doSrak dr ab@htctigera&de bt |
and all other varlables are as descri bed above, for

compesiFipl desGiion abeyCe PrAdRENItEring ¢ cRIIROUAL. PheGFukicyl]y) accoigple

saltoﬁro&tjﬂg N-BRmOtRdsIvlE §§ﬂ1}%§eﬁgth‘éiebb ot 86 BpRNRE dbRribed above to a
structural fornul ae é@ Wt can be used in the
O te m

man@ple &d adympufaee a@fburé By ofdplatp thaAMEX@givity and study
the L@&?s%llé ﬁﬂﬁc%ﬂ n Sﬁmﬂghé‘%%éuseﬁlhﬁ)r S&Hll}g%hgﬂﬁk?%)ay and its

noi et attac ed ring system
rolepy blodnglcapw@tmnmms ond dibdagniates tmgh ppogire argiinivivot he et a
Slt el th I et E e
[02 g(l;]th{r em%%#i \lxgn{ Q¢ CPeCug% 18{1 eg(gotngj ﬁd g% ! uc?a H}@%Fy’ afcoél}ta%re salt,
prodrﬁg()@#bilde (c(r @XWI: Pr hydmatmﬁnefbbf)toln eomlhdsi‘tlén abrd¢setiyediaboee in the

nker nd 0 the "LABEL" noiety.is
e o RbiRr Rk g O o1 B Rero s debeatote fror
exafh@RCihe h&dlcarh@r\tean bofor ﬂ%&é@bﬁo%ﬂtﬁgl&ﬁrﬁé ®V6I it Hsubject, the
struc%ural rmula (1). [0280] For exanple, in gne ,
treafgngnyt p P&k t@ﬁ}nr?ew JGCtaoq %EP?’@H&E@HPW@‘E}F’@“ ﬁggt erosclerosis or

car@bvadativF @beab O MLHLCXXVIT) 1 (R3), RL J
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DT-Zill\",...., ...... N., R2 '13 (R4)x \N o
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WO 2009/132136 . ...-0. "L ~-INHH 1- 20( OXO®/U$2009/041448
in which all variables are as described above, for
exanple with reference to structural formula (I).
[0281] The foll owi ng exanples are intended to further

[0278]] usThesdompoemdsaiﬁmloeediwddimtg laked arlaioeﬁog agentsefod exhnipde for

I.'m't & SC the presently di.sc ed co ngs.
use g Rrksptal SeART i olofs g ARy g elr ey FRIRAKRIS
Acc@rcﬁl(fglf %ﬂétﬂcddlﬂﬁbfﬂinw(ﬂf RraBideidd)cphiegatt yqmsimgdi danpound as disclosed
[I OX nzo . . . . .
her%’?{ 8‘%‘%?68&% FE@EB%%( Labrling ageentignalar throngh b §akar o pwtable linker and
labe(h@lg AR 11T readﬁy SFpatent [&K&%]of\slﬂll)&{ HhE @rt %on con51derat10n of the

4- am nobenzene- 1, 3-di ol drochl oride (i 1)
presept digglqgure3 The %ﬁbﬁhﬂ)g agAef %ﬁ‘? PR q?fylaplég@rﬁf@afy[}e%ﬁ@h(ag bigtin or
stre?ﬁrldl N, B LeR¥heht 4 'd@&@@?ﬁﬂ AN fRe {éh T pMBSidRL) dr aqgloﬁ)tphonc

C overni ght and then concentrated under reduced
or chrogwpheres tarhany arfablg émk@k@mabmﬁ@dv\)é@ Pemplei iadomy chbediments,

an e(lE 16?1%% eﬁgf g?%l%(etfl Illéf @gbrog)edﬁg?lﬁgﬁtﬂﬂxén% %?ycgﬁ lligf;é.r(?selés%&hbﬂher

exaﬁiphy df lmﬂiytsemdm{ecb]nuxaz@cﬂsewﬁich aarbbbw‘b@alen@@f ia cevhbingion with
othefg n%eér g%oups,l as.:/e en(a %“c%ﬁlé%gnﬁ ﬁqucql_ '%r pg{ggté:%lel?e n%lycol.
Suithblk linBer®clude, vﬁﬂl))uﬂﬂﬁﬂtatlwﬁ kg8 Jmind 94 ds3 a§ WEIL)s di- and tripeptides.
In one embodiment, the linker includes a glycine residue. The person of skill in the art will
realize, of course, that other linkers and labeling agents can be used. In other embodiments,
an alkylene chain is the linker. In other embodiments, the linker has the structure -[(Co-Cs
alkyl)-Y™-],-, in which each Y™ is -O-, -N(R")-, or L, and m is in the range of 1-40. For

example, in certain embodiments, a labeled conjugate has structural formula (CXXV):

(R3w

(CXXV),

in which the “LINK” moiecty is a linker and is optional, and the “LABEL” moicety is a
labeling agent, and all other variables are as described above, for example with reference to
structural formula (I). Any of the compounds disclosed with reference to structural formulae
(D-(CXXIV) can be used in the labeled conjugate of structural formula (CXXV).

[0279] In certain embodiments, the -(LINK)q-(LABEL) moiety is attached the “B” ring
system at a benzo, pyrido, pyrazino or thieno ring position in the meta position relative to the

J moiety. For example, in one embodiment, a labeled conjugate has structural formula

(CXXVI):
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Step 2 [0283] A m xture of nethyl

6- hydr oxybenzo[ d] oxazol e- 2-carboxylate (0.19 g, 1
worebi3asd 1N agueous sodi um hydroxide (2 nli) REBUS2009/041448

stirred at roomtenperature overnight. The reaction

m xture was then acidified wth concentrated

hydrochloric acid. The precipitate was filtered,

washed with water, and dried under reduced pressure to

afford 6- hydroxybenzo[ d] oxazol e-2-carboxylic acid as

a white solid (0,16 g, (REFF- NVR (DMVBSO- d6, 300
MHz): 8 10.17 ( ,q]j‘l?, BOKm 1),
6.92 (m 1|—|)T—p'|ﬂ:7ﬁd\M5 (ESl): 180. 1'L(M+1). Step 3

O 86 mmol ) i n anhydrous MM dlmEthyIfornan1de (2 nmb)
was added trlethylamluaéﬁylo g, 0.99 mmuol),
1- hydr oxybenzotri azol e hydrate (0.14 g, 0.99 mmol),

[ ' g et hyl car bodi i m de
hydr ochl oride (0.20 g, ) nmol ), and tert-butyl
4- am nopi peri di ne-1cark ate (0.20 g, 0.99 nmol).
The m xture was stirred at roon1tenpe(@XMN¢)overnight

.an hen cqoncentrated under reduced pressure, The

in v?lwé& tE% eLISIEf? Anieny | %‘ﬂiﬁﬂ Pdris gpfighgl. f“ildafgﬁ %ﬁ?@hafna@walﬁ Ry

labet(li%g Lagég@taﬁ@ hil oﬁ%ﬁ%ha@l@@ir@ﬁ@&é@@rmﬂ%ﬁove o &arﬁﬂe *fth &drskence to
er u

strugfienl Ex(H éﬁ@o[d]oxazole 2- car boxani do) pi peri di ne-1-carb

| n 1 T d, ura
o 48 50, 1 A
formule@CXMVINH) , 7.10 (m 1H), 7.27 (m 5H), 6.91(m 1H),

3.92 (m 3H. 2.8 (m 2H, 1.72 (m 2H), 1.49 (m
2H) ],Q:SB/ S " M5 (EST): 362.1 (Mrl). Step 4
[02854Tola s #olutlon of tert-butyl

4-(6- H&%@oxyb. zojfrd] o%azol e- 2-

carboxan1dQ)p'perbd|ne 1-carboxylate (0.15 g, 0.41
mol ) in toluene (4 nL) at roomtenperature was added
diisoprogikgazodlcarboxylate (0.1 g, O. 49 1), 1-(4-

(trifluo t hyl ) pheny| ) pip@ridin-4-ol {01 g, 0.41
mol ), anU“Lprpngybﬁh%spm Hhmol ). The
m xture was err(jatépomtemmrMUre veﬂugg§@§
t hen concentrated under reduced pressure The( e
in wolthadlinad adessar i debiretdd Byovk| @8 bxagiplonilh agirapbyo {taicturda
fnﬁaj, et hyl acetate/hexanes = 2/3) to afford tert-butyl

orguga-44-

(028" i ftmnmﬁlg%k&rﬂhwéz InRInB&T lodinfred ilWls@aey o enzantddlments and
oxazol e- 2- car boxam do) pi peri di ne-1- carboxyl ate

are netdptpslee do Hmitale sqonpsr ¢f hghressnidofipdosed caspeyinds 6oy .
1H¢WR(CH13 300 MHz): 8 7.65 (m 1H), 7.48 (m 2H),
Z'H)“’ 51m121(H)' E'H)o5 émeo%?@AMgh% gmzsz(H)' gH;m (2m93

1 . m 1 . m ) . m y .

Example ), 2.04 (m 8H), 1.47 (s, 9H ppm M (ESI):

(2) Q8 ic (Elyﬂ'r;%le t%}?-)bu% AL al et M:( t#ﬁm@[hvl%gp@%d% 4.

| Step 11 [UZ8bJA glxture or tert- b% y1

O ) PR i § O 6 Ny G K1 ¢ .
yl ax penzo[d]oxazole 2- carboxan1do)p|per|d|ne 1-carbo
xyl (conmpound 1) (0.16 g, 0.27 mmol) and 4N

[028R}dr oAlmhimmlifecofaleemﬂnd)btnanoadahéo(lzydrdsﬁlcm'ds (ist Sehreedt 12£0.50 g, 3.1

roomtemperature f t xtur S
BT NETRE B i oendelar PR BB Rt ybe By wes
stir@let 100€0 Hein@ht litkaEn EonditRetd mh@eﬁrswueed $redhileOMde residue

N- (pi peridin-4-y1)-6-(1-(4-

(trifluoromethyl)phenyl)piperidin-4-yl oxy) benzo[ d] oxaz

ol e- 2- car boxam de di hydrocHhlléride salt as a off-white

solid (0.15 g, 99% . 1H NWR (CD30D, 300 MHz) 7.83 (m

5H), 7.48 (s, 1H), 7.23 (m 1H), 4.93 (m 1H), 4.22

(m 1H, 3.90 (m 3H), 3.35 (m Zm, 3.17 (m 2H),

2. 23 (n] 8FD 1 98 (n] ZFD ppm M5 (ES) 489.1 (Mtl).




(trifluoronethyl)phenyl)piperidin-4-yl oxy)benzo[ ci ] oxa
zol e- 2- car boxam de (conpound 3): 1H NWVR (CDC13, 300
WORWY/13838.55 (m 2H), 7.65 (m 1H), 7.48 (m PREH/US2009641448
(m 2H), 7.08 (m 3H), 6.94 (m 2H), 4.56 (m 1H),
4.04 (m 1H), 3.62 (m 2H), 3.56 (s, 2H), 3.28 (m
2H), 2.89-1.91 (m 8H), 1.67 (m 2H) ppm M (ESI):
obtbirdl. vbas(phvkifigd by flash chromatography (silica gel, methylene chloride/ethyl acetate =

9/1$to P%‘)%gr%%;éxl &éry)'(:ilbo%g berglfog%%&%? RenLAN: &5 Y Hhadsohitd o i
82%): YH-o08yR. BB oL 4] s00avelze 520081(Haxa . , QB POLNGh, 4H), 6.95 (m,
All)l—l- NVR %:Bbas dlj5]300 I\/Hz? 6 7(66H?mml—n|§, .44 (mHZH) (
1H)73.9% (% M) s, Mé(%l)(lr%%wlu 58 (m 1H), 4 27 (m
1H)gtep 28 (M 2H), 3.13 (m 2H), 2.12 (m 4H), 2.01
(m 1.58 (m 4H) ppm M (ESI): 611.6 (Ml
[02§312914\mn(¢mrqs§m§h3ﬁ 641y91p)xyl®neq[d104aqoﬂq~2mrb@rym(Ongﬂ 9 phemol)

Py 0 RS RS GG R e

reacfiod gnitsre vildd)thenzacIBiedrwithldepgentkat®d hydrpchilddc, acdl. 2he (pmmpltate was
3

ﬁlte(e::f? Wg%eg itglg%ate(r,:%ndéigﬁg B%éﬁ]n}eﬁg@(@éﬁjss%gg) %*0(%,501)

hydf 32 B0/ ckatate- QAcaﬂbOkbemaoyimp Iapx&iitb doliv- @-19 L) 884f 1HIMR 1 i

| uor omet hen | erid
(DMSW@A??%[%@)? 07 DL G7 BT 5643, Bk 05 8- [b 9SGy ppm: MS
(ES FHNW?(M 13, 300 MHz): 6 7.74 (m 2H), 7.66 (m 1H),
7) H, 7.14 (m 2H), 7.06 (m 1H), 6.96 (m
2H)§t_em§71 (m 1H), 4.58 (m 1H), 4.28 (m 1H), 3.60

[02#\%1 3’5% S %‘é&d@n&ﬁ? 4?’% hyd%o&%er(z&d]@i&oleé:cgt?bog(ﬁlc #1d (0RB'Y 0.86
mmpt)zlga}hbddl(ons Ngvsdmwtyﬂfnﬁwmsi@ (20hBXyhs added ttichs lagrting O110r 699
mm;orr)% 3;(%)8}( %z Pazgle %Vgra{zl (6 14 ¢ Q.99 m ol)( %—83ﬁ%igheﬁhallaﬂipopropyl)-3-

0Xazo car boxam de
ethyl ¢ DdRm{ EEDGH R ch 3 8e (20) ¢, 089 Banddl), (aml ze2Hhutyl Z-Glindpiperitide; 1-

7.48 2 7.2 2 7.16 2 7.0 .
carbﬂ}_(ell’ate(éagg g;ar?9 %01%' 2['?11? Qm)}(_aﬂ‘e viqﬁ)sflng%goc(%enma?urg fr)n%mght and
ther( éﬁncéﬂd)ated?an@a% r&dﬁbecﬁﬁ’&ssur% T6e (odud btaindd R4s I{dﬂﬁe@ b flash

(m 2H) ppn1 g Sl): 594.5 (Mtl) S Xnthetlc
Chr%%fl@y (eHrApestnrdy! oce aie/heXfl@‘M]/ adﬂﬁﬁ%id%r dutyh
hyd%x?@@ffz@@ijd&ﬁk&&z&ﬁ@@?ﬁﬂ&@%m%ﬁ@ih&@Quﬁoo&ﬁa&: hos srrdase rsbl‘?cﬁ@ 16

g 5?%2951 AOR 6 VB0 100 Y1He): 110Gy D P HEAkD) BiopEni UDnT.10
(m 1 onyﬁ ggﬂéﬁ%d ]za'%xgégl(llﬂeﬁl%zzf% ptand 22 (Brthy & SR

1383@1 Q{é) MoEShuBeR. DIM+DH NVR (CDCL13, 300 MHz) 8.542 (m
St 67 (m 1H), 7.43 (m 4H), 7.48 (m 2H), 7.31
—%’1-15 7.17 (m 1H), 7.01 (m 3H), 4.58 (m 1H),

[02@5]95 Ton stirkdd, soBiti82 of Bk z-baty) 4- (&h‘s_)@fo((fﬁenﬁfl}']oxé?zo%& (m

car%gjndé)p%?e@dwgﬁgboxylate © (15 g, (} ZQ rnrnol) m tohrlre]ne A_D rnLS) at roonl\l/B

temb&gt%@ Was(ad@ed (ﬁrsf)ﬂroﬁﬁ 'aéc;Eﬁdamdalgfa&r@ 4 @[ bup IP&ﬁB{j )i F{H-p eridin

benzo [d] oxazo

(tnwwwgphznwmpea@abﬁ@y@ log. 9.4 mppldsng finpegitphos PRITHENZ 2,
0. 49)1%1{05)' l"[‘ﬁe Qﬁﬁﬂ@% gtn‘}_é@ at rc]d?h {E e&%&eﬁjﬁﬁh&g@ tl%h'%%ncgnt?aged

und@r @@C(eﬁpreg_ﬂa}e T/h@@@lc(uq:]obghged w115 P& ifiat by fldph clgomgoglﬁphy (silica

93 (m 1H), 2.70
gel, %E‘?Y* i‘%l}a?egli?("g%“??i/ 3)%@&{_@%2 b%ﬁ? é{ﬂl %pm M5 (ES) 620.6
(trif{udirdhethyNPh2Q0PIpt B 2ih IBRCTY) LiS20[0P/x0Zl &t 4 8arboxamido)piperidine-1-
[ 0297] (5-1soni coti noyl-2, 5-di azabi cycl o[ 2. 2. 1] hept an- 2
~y1) (6-(1-(4- o
(trifluoromnethyl)phenyl) pi peridi n-4-yl oxy) benzo[ d] oxaz
ol - 2-yl ) met hanone (conpound1il):



1FI NVR (CDC13, 300 MHz) 8.73 (m 2H), 7.710 (m 1H),

7.47 (m 2H), 7.40 (m 2H), 7.16 (m 1H), 7.04 (m
Waryy1R196 (m 2H), 4.57 (m 1H), 4.19 (m 1H)PCBUSB09/041448
(m 3H), 3.60 (m 4H), 3.28 (m 2H), 2.04 (m 6H) ppm

M5 (ES) 592.5 (M+tH). (d) Increase in AWPK activity
[ 0298] Conpounds 1-13 were assayed for their ability to
cart@ayliateat @npAMRK | Lisi angf anhitesidiied b rdeee). HMMRD gObOR’00 MHz):

7.6 S G DB B (G QS e A e 264 bl 1D 412

W66 (i, A), 398 (BSEDL Dam (R, )| 2.b4 (mBH)i 549(slof §
3H)l S th[11 [)t 8knd ")D" |g 120 )ELOO EI?MH)Tag & )C%ﬂHMM (EsD
58W1EC501A2A3A4A5 D6 A7

(b) Synthetic Example: Compounds 2-7.
Step 1
[0286] A mixture of rert-butyl 4-(6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-

yloxy)benzo[d]oxazole-2-carboxamido)piperidine-1-carboxylate (compound 1) (0.16 g, 0.27
mmol) and 4N hydrochloric acid in dioxane (2 mL) was stirred at room temperature for 1 h.
The reaction mixture was concentrated and washed with diethyl ether (2X 3 mL) and then
dried under reduced pressure to afford N-(piperidin-4-yl)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-4-yloxy)benzo[ d]Joxazole-2-carboxamide dihydrochloride
salt as a off-white solid (0.15 g, 99%). '"H NMR (CD;0D, 300 MHz) 7.83 (m, 5H), 7.48 (s,
1H), 7.23 (m, 1H), 4.93 (m, 1H), 4.22 (m, 1H), 3.90 (m, 3H), 3.35 (m, 2H), 3.17 (m, 2H),
2.23 (m, 8H), 1.98 (m, 2H) ppm; MS (ES) 489.1 (M+1).

Step 2
[0287] To a stirred mixture of N-(piperidin-4-yl)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-4-yloxy)benzo[ d]Joxazole-2-carboxamide dihydrochloride
salt (0.03 g, 0.05 mmol) in anhydrous N,N-dimethylformamide (0.5 mL) or methylene
chloride (1 mL) at room temperature was added the appropriately-substituted benzyl halide
(0.06 mmol) or benzoyl halide (0.06 mmol) and N, N-diisopropylethylamine (0.03 g, 0.22
mmol). The resulting mixture was stirred at room temperature overnight. After this time the
mixture was concentrated under reduced pressure and the resulting residue was purified by
flash chromatography (silica gel, methylene chloride/methanol/30% ammonium hydroxide)
to afford compounds 2-7 in solid form.
[0288] N-(1-(4-Cyanobenzyl)piperidin-4-yl)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[d]oxazole-2-carboxamide (compound 2): 'H-NMR (CDCls, 300 MHz): § 7.63
(m, 2H), 7.46 (m, 4H), 7.18-6.94 (m, 6H), 4.58 (m, 1H), 4.03 (m, 1H), 3.58 (m, 4H), 3.29 (m,
2H), 2.82 (m, 2H), 2.11 (m, 8H), 1.61 (m, 2H) ppm; MS (ESI): 604.7 (M+1).
[0289] N-(1-(Pyridin-4-ylmethyl)piperidin-4-yl)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-4-yloxy)benzo[d]Joxazole-2-carboxamide (compound 3):
'H-NMR (CDCl;, 300 MHz): & 8.55 (m, 2H), 7.65 (m, 1H), 7.48 (m, 2H), 7.28 (m, 2H), 7.08
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A8 B9B10 B 11 B 12 A 13 A Exanple 2 (a)
Synthetic Exanple: tert-butyl

WaA2{08A8213¢ 4- (trifl uoronet hyl ) phenyl) pi peri di n-BET/US2009/041448
yl oxy) benzor di t hi azol e- 2- car boxam do) pi peri di ne-1-carb
oxyl ate (compound 14). Step 1 [0299] A m xture of
6- nmet hoxybenzo[ d] t hi azol e-2-carbonitrile (1.0 g, 5.3

(m, BRI 6. 94a(nd 280, 4. .‘@(m d Hini4.0h (y dHo Sk, AH),(3156.(8 2§1), 23R (m, 2H),
t 1 fter th

2. o by 8 Tt b eltufoanany EIESTE VA Lo r oom

[02908 D feNQI %El@fl)b@%!b@lﬁﬁlp&l@iﬁhlﬂ)‘? @10{4(;ﬁ|1ﬂuﬂfmﬁet1|$3ﬂ}phelnmﬁoeridin-
| e S cnro ra C

-y RDh BT R ampstngr (SeweRe R Efcay s ey o

7. 6@@4934@!1)07(4@%&12@{)01 1% (h, %H?' @@ﬁ&@maﬂsg(&ﬂ Ilﬂ) &Szﬁ(rﬂ’QHl) P8 (m,

2H)1é1%©m(7sH) %|l§ (mgtHp2. Qh{m,ﬂﬁ}) $ 88 Eps A(thp_w}\/ls @Si)eqln? (M+1).

[0241']*) DN'(PlpMﬁnﬁ E%Jl? 6- (ﬂ(47(tﬁﬂ&d}’h“&%th¥1ﬁth%ﬁylﬁa Hpcehﬁffp@] Dry

as for 10
ylom)bﬁnzqfd]%mc’ée %@ﬁrboxmdmsma@u@cﬁ) 'H NMR (CDsOD 300 MHz) 7.83

on SHRYSSEREESt A oty e SO e Aoy 2,
3.17 eméh) 2.2 en,f8ob), 1498:i@yé2H)'ﬁhm MSSESH |48£g1 gdirixs were
[02§iri|d|ere}%$ ?34 g& Cfloél?lgzrgg ullglgenr{dn\ll\@ fsyb 6?—Q%E(?rh%%r%netﬁyq%henyl)plperldln—
4-yoygbeaxyhanaodloptdaitazahee 2eoamohakgt AHNMR (@DCe), BaWMHz): §
7740550 D66 Gl 3P &m0 10 B R (g0, S5 2. 471 .
1HL K58 (3; 89), §38 (3HH)PPBY (IN&H)E@M (m 20, .04 MtIOH), 1.63 (m, 2H)
ppm; MS (ESI): 618.5 (M+1).

[0293] N-(4-Isonicotinoylcyclohexyl)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[d]oxazole-2-carboxamide (compound 7): "H-NMR (CDCls, 300 MHz): & 8.71
(m, 2H), 7.65 (m, 1H), 7.48 (m, 2H), 7.29 (m, 2H), 7.16 (m, 2H), 7.06 (m, 1H), 6.96 (m, 2H),
4.72 (m, 1H), 4.58 (m, 1H), 4.28 (m, 1H), 3.62 (m, 3H), 3.16 (m, 4H), 2.04 (m, 6H), 1.65 (m,
2H) ppm; MS (ESI): 594.5 (M+1).

(c) Synthetic Example: Compounds 9-11.

[0294] Compounds 9-11 were prepared using procedures analogous to those described in
Example 1(a).

[0295] 4-((5-(6-(1-(4-(Trifluoromethyl)phenyl)piperidin-4-yloxy)benzo[d]oxazole-2-
carbonyl)-2,5-diazabicyclo[2.2.1Theptan-2-yl)methyl)benzamide (compound 9): 'H NMR
(CDCls, 300 MHz) 8.542 (m, 2H), 7.67 (m, 1H), 7.43 (m, 4H), 7.48 (m, 2H), 7.31 (m, 2H),
7.17 (m, 1H), 7.01 (m, 3H), 4.58 (m, 1H), 3.95 (m, 1H), 3.82 (m, 2H), 3.59 (m, 4H), 3.28 (m,
2H), 2.96 (m, 1H). 2.80 (m, 1H), 2.02 (m. 6H) ppm; MS (ES) 578.6 (M+H).

[0296] 4-((5-(6-(1-(4-(Trifluoromethyl)phenyl)piperidin-4-yloxy)benzo[d]oxazole-2-
carbonyl)-2,5-diazabicyclo[2.2.1]heptan-2-yl)methyl)benzonitrile (compound 10): "H NMR
(DMSO-ds, 300 MHz) 7.90 (m, 1H), 7.79 (m, 3H), 7.56 (m, 1H), 7.42 (m, 4H), 7.28 (m, 1H),
7.08 (m, 3H), 4.75 (m, 1H), 3.79 (m, 2H), 3.60 (m, 4H), 3.36 (m, 2H), 2.93 (m, 1H), 2.70 (m,
1H), 2.59 (m, 2H), 1.91 (m, 6H) ppm; MS (ES) 620.6 (M+H).
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Step 3 [0301] A m xture of nethyl
6- hydr oxybenzo[ d] t hi azol e- 2-carboxylate (0.21 g, 1
worebi3asd 1N agueous sodi um hydroxide (2 nli) REBUS2009/041448
stirred at roomtenperature overnight. The reaction
m xture was then carefully acidified with concentrated
hydrochl oric acid. The precipitate fornmed was
[0297]] t efSeldonivwmiabdel, wltababiatiefr2.2. hdptel-2 eth(at0ld@r r educed

. ffor.d
iR bt o sy st ralsinaa e Mo Campgngd
'H SBIR @@, 200 YHD 8B (m] BHNVR 10 DVBDIXI 647 BAOHHZ IO (18, 2H), 7.16

o 3 0 s 5B e G Db o

3.28th, 21D 09 ok ?!tn MS (ES) 592.5 (M+H).
6- hydroxybenz d] t hi azol e-2-carboxylic acid (0.20 g, 1
mol anhydrous N, N-di net hyl fornmam de (2 nlL) was
(@ [gade n AERIEEER (0. 1279, 1. 2 mmol ).
[0298] hy deexyheng eh g 'v&@?eoisﬁiygd/ % Al abBityl B diivale AMPROhSing an
1- (3-di net hyl am noprop ¥ - ethyl carbodiimde
enzwg-lhgléqcﬂ 1@mu@@50(@n2@5%@7 he lsz,yﬁiu):s fos AY Rk pthg‘r&qryﬁor compounds
113 BAGRLIR Tl NAARATPANYKh Uhe 1 Ahe®h. | hu2-BTRlON- 1 The-c
m xture was stirred at roomtenperature overnight and
is 1tIReMcod CBRty @t Y WMhder reduced pressure. The residue
obt ai ned was purifiedby 'f[‘ilﬂ‘?l chromatogr aphy (silica

g?ké_ethyl acet AR5 =A EED ord tert-butyl
hydroxybenzo[d]*hiﬂln'ﬂ 2 carbo%énldo\p' eridi ne-1-car

boxyl ate as a whi fnzcnl id (0. QQAﬂ 629 11-1-NMVR
(CDC13, 300 MHzZ): 837 90 (m 1HA 7 38 (Im 1H), 7.28
(m 2H), 7.11 (m_1#), 4.12 (m 8H, 2.95 (m 2H),
2.04 (m 2H), 1.58 ém 2H), 1.4® (s, 9H) ppm M5
(ESI): 379.1 (MH1l).6Step 5 [0308]To a stirred
solution of terjt-butyl 4-(6-hydrooxybenzo| d]thi azol e-2-
car boxam do) pi peri dgne- 1- carboxyg ate (0.20 g, 0.54
mol ) in toluene (49nL) [at roompg enperature was added
di i sopropyl azodi cafgpoxyfate (0.g3 g, 0.64 mol),
1-(4- (trifluorpmetnyl)p eny - peridin-4-ol (0.13 g,
0.54 mol ), and—tTTpheny] pnospnl e (017 g, 0.64
mol ). The m xture Es St ed % roontenperat ure
over ni ght and t'‘hen—<encent+rated—under—reduced
Exgﬁggiure. The residue obtained was purified by flash
tography (silica gel, ethyl acetate/hexanes =
(a) Wﬂhetlﬁ @xaiier rdretbatytl 4496H 1/-(4 @tﬂﬂleﬂdtdﬁiethvl)phenvl)mperldln 4-
. benzo
l (

]thla

14)St 1 avvhltesoll d (0 28 g, 860/() _ 1H- NI\/R (CDC3 300
3H)
[02§ ): @Dtmx‘rgrqy;f gn q}?t%%_;ﬂoenzg cgtélgazznﬂlle- q_q)rbongrllfé g‘rg.f 53 Iq}n,lol) and dry
pyrfﬁm@d‘m glyasro&ﬂ'andegl 29 g(é'@ 1 1%1(71001 ) vas QBrréd Dt IQWC f%-306 ARkr the

6H), 1, 9H) ppm NS ( ESIEQ 605.5
co pmp of f@bthOSylrﬁ m@cqoéedaxaqqm ‘@mp@@hap@t@mlwlméy@l w soB¢.ejphig solid

was Zp%f@é% tfy E%s)ﬁ (:%‘H;oﬂ%a?c{go%p%%stﬂg %{: ﬁlee%h)}l e)ne chlorlde/etlﬁyl Ecetate =25/1) to

affoyd 6shyJroeytrofafd lthazaikel- earﬁemmlﬁmmld\@)sghcb(@réhzcg A% L - ¥R

ONedacip SFEERS e Pk syl @ 13 & Winkens BB ggtgypom: s

(ESHeom.t gpprature for 1 h. The reacti on m xture was
concentrated and washed wth diethyl ether (2x3 nlL)
and then dried under reduced pressure to afford
N- (pi peridin-4-y1)-6-(1-(4-

(trifluoromet hypphenyl) pi peridin-4-yl oxy)benzo[d]thiaz
ol e- 2-carboxam de as a off-lwhite solid (0.15 g, 99%.
1f1 NWR (CD30D, 300 MHz) 7.83 (m 5H), 7.48 (s, 1H)
7.23 (m 1H), 4.93 (m 1H), 4.22 (m 1H), 3.90 (m

3H, 3.35 (m 2H), 3.17 (m 2H), 2.23 (m 8H), 1.98
(m 2H) ppm M (ES) 489.1 (M+l). Step 2 [0305]To a



[ 0307] N- (1- (4- Cyanobenzyl ) pi peridin-4-y1)-6-(1-(4-(tri
f1 uoronet hyl ) phenyl ) pi peri di n-4- yl oxy) benzo
W@ ajovhsAz®©l e- 2- car boxam de (conpound 16): | - H INMRUS2009/041448
(CDC13, 300 MHz): 8 7.95 (m 1H), 7.62 (m 2H), 7.45
(m 5H), 7.27 (m 1H), 7.17 (m 1H), 6.96 (m 2H)
462(m 1H), 4.02(m 1H), 3.61 (m 4H), 3.29 (m 2H),
SepIn 2H), 2.11 (m 8H), 1.69 (m 2H ppm M

[°3f Sospeonsniek Tt bBSE SR Gt (I TordPumilipiry g solution

wastaddadd- hyc&b@béMB[Q]ﬂﬁazag Jadurlemay e 0 MR pkzeig mmma eidaedidlting
C50 val ues for ANPKﬁﬁctlvatlon

. assay. T
AT F98 tgReTpEsdant diy Aty Engsabdy e cpliccted by

filtrdn Bashd with Wa8$and B (hddr redided pRssutsto fo&rdlméth 6- "C
is 1-10 04; and "D' is 10-100 04: Table

hydmbe@qld@hlfaole%erbsxylﬁﬁ anpyeloy sofigy0. é%t&ée@. cH %@MSO-
o SRR 20 D TS NI G B A 292 380 o
NBXE&&%%DNK@&ﬂOll 2 alpyrldlne 2- car boxamni do) pi peri di ne-
1- csﬂlﬁjxyl ate.

[0301] A mixture of methyl 6-hydroxybenzo[d]thiazole-2-carboxylate (0.21 g, 1 mmol)
and 1N aqueous sodium hydroxide (2 mL) was stirred at room temperature overnight. The
reaction mixture was then carefully acidified with concentrated hydrochloric acid. The
precipitate formed was filtered, washed with water, and dried under reduced pressure to
afford 6-hydroxybenzo[d]thiazole-2-carboxylic acid as a white solid (0.20 g, 99%). 'H-NMR
(DMSO-dg, 300 MHz): 8 10.20 (s, 1H), 7.96 (m, 1H), 7.44 (m, 1H), 7.06 (m, 1H) ppm; MS
(ESD: 196.1 (M+1).

Step 4
[0302] To a stirred mixture of 6-hydroxybenzo[d]thiazole-2-carboxylic acid (0.20 g, 1
mmol) in anhydrous »,N-dimethylformamide (2 mL) was added triethylamine (0.12 g, 1.2
mmol), 1-hydroxybenzotriazole hydrate (0.16 g, 1.2 mmol), 1-(3-dimethylaminopropyl)-3-
cthylcarbodiimide hydrochloride (0.23 g, 1.2 mmol), and tert-butyl 4-aminopiperidine-1-
carboxylate (0.24 g, 1.2 mmol). The mixture was stirred at room temperature overnight and
then concentrated under reduced pressure. The residue obtained was purified by flash
chromatography (silica gel, ethyl acetate/hexanes = 1/1) to afford fert-butyl 4-(6-
hydroxybenzo[d]thiazole-2-carboxamido )piperidine-1-carboxylate as a white solid (0.23 g,
62%). 'H-NMR (CDCls, 300 MHz):  7.90 (m, 1H), 7.38 (m, 1H), 7.28 (m, 2H), 7.11 (m,
1H), 4.12 (m, 3H), 2.95 (m, 2H), 2.04 (m, 2H), 1.58 (m, 2H), 1.48 (s, 9H) ppm; MS (ESI):
379.1 (M+1).

Step 5
[0303] To a stirred solution of tert-butyl 4-(6-hydroxybenzo[d]thiazole-2-
carboxamido)piperidine-1-carboxylate (0.20 g, 0.54 mmol) in toluene (4 mL) at room
temperature was added diisopropyl azodicarboxylate (0.13 g, 0.64 mmol), 1-(4-
(trifluoromethyl)phenyl)-piperidin-4-ol (0.13 g, 0.54 mmol), and triphenylphosphine (0.17 g,
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Step 1 [0309] A m xture of 2-am no-4-nmethoxypyridine
(1.0 g, 8.1 mvol) and ethyl 3-bronp-2- oxopropanoate
W@ 2009/131336 9. 1 nmol ) in ethanol (10 nL) was refPCKE0DYO41448
6 h. After the reaction was concentrated, ethyl
acetate (20 nL) was added to the residue. The m xture
was basified by saturated aqueous sodi um bi carbonate.
0.64nenot)e gar aﬁ;etdrecweg atiired dtagoen tewgsranas h\@uimg]httahd kireh rencantoated
dri ed over The s evapor at ed...
nd e R LA Gt T S oo PR Ciice
gel, eityd satapghaxpieg =(F7)tb affoided-ba®t hyd-en@- chl ori de/ et hyl
cetate = 1/ tg affo

(tri OHEP??'@Q%PPFHY ﬂ’&flimf %‘P’@Qﬁ?nagd‘@h@z%%F}':%SP;‘?F%{PSO)Q&’GEW 1-
carb(%%ll'aé ﬁ)é@m&ﬂln@ 14)5c§%)wh1te ENII\A:‘)((S)(Z@\@ ? IHMRWDblg g’O(ﬁM@I&) )
7938 1H)g7.48H). 3 ?@7 @mlHQH) 17p({§¢ﬂ1 ?7581 )2H)242@.2 (1n (lﬂ)uﬂlz (m,

0 e :

S A ko s, 5Y8 g Bl 4Dy L3 r 30 181 6,01 pom
MSIESI)m%IS)(Wﬁd 48% hydrobronmic acid (20 nL) was heated

at reflux for 3 days. After the conpletion of
(b) SpAkdticMramblRECHBRRINHOS-I6.Xt Ure was concentrated and

t he, resi due obtal ned was washed with diethyl ether and

dr i¥e-binder reduced pressure to afford
[0304] hy AR @XYuPd a&@bdey4- (@Epmtam@%ﬁamrphmw}pip@n@@m

hydr obrom de salt as a brown sol %
yloxyphagetdtopmde:-catboxapHdypipgrigng - C@i‘?PX}M}? (coglpsmnd( (0.164g, 0.27
mmzt)QZd ﬁ@hﬁl&t‘&h{ e &2 ﬁlrﬂhox%hg W&@tlﬁgcﬁht)rooﬁ][ Z&np"era{t% Brin

To a stirred mxture 0
The?reatv;ndn Um;tunmv@azmictn@at@] qmrylmaslherdemﬂ} diethploxydr (2<3acl.)chnd then

e RGBT St e e o TR T ot byl arm ne

(trif{udrad@etigy])pRed 1 pipatidin-4ly | bysdbaxyaghiaedl -2 azdbeanhiylel ied &f-white

: 1 I
st 1. B w9eal P SRS OBy 290 MR g B Py 723 (an 1,
49mﬁir1<pgm o7 il a H) D3 8B(ng 3HA, 32351@79I2H2 ANk, 26 b Y(m, 8H) 1.98 (m,
nopi peri di ne- 1-carboxylate (0.24 g, 1.2 mmol
2H>m>€1 N&@%é‘g%éél\@ﬂ?rred at room tenperature over n| ght
tgf@n concentrated under reduced pressure. The
res ue obtained was purified by flash chromatography

(0394 | | Eaa giered reixiyd offé-Griparelithéyhrfed-@- 1/ 1) to afford

o sy g s ellieeels s g (000
mmiobjiim mh:ydmax Nowginathylfasnandoff s wh) steoso ltdinghefDurd Fag) added the

o2, R B 300 MR ) 7 83,0 By o

g, O(ZI]rnrﬁb'l) The k&l iy miZkdre was Qﬁre(i ay roghd)temaerdre(oviernZdt)., After this

tim{ 55 1Y o PP BHCCIGE Uieeg Pt MSL Fesu ERe residuc was
puréicd By H}{ﬂlrdhmmgﬂ%g’[(ih@a &l Pyt ydkdnB@hlride/methanol/30% ammonium
car boxanm do) p ne-1-car boxyl ate (0.18 g, 0.50
hydrgyifle) tq arffOF‘bF%”@Wé‘n‘éMl S ingplid 98k t enper at ure was added

[03@3]' Som(pi@wnﬁm%ﬁ@ﬁm;ﬁy&ﬁinm9 8.633-@. 0.6 mmol), 1-(4-
rifluoromnet hy g@ er|d|n4ol (0.12
4zt

Wethﬁ}meltyﬂ)pm@éﬁlytﬁoﬂew SdbisaBe g eanogie pmprR 15)

N R0 M R o AR DS IR B 20 (YD 21 508, 717
(m, O, &, 9Te(eh, R, 4p62r(|nf il B0l 40 (7, aB m(mmﬂm@rfap(mzms?,m @a 2H),

2 5 GurHl bl 38 1By T B PO ooty

4-(7-(1-(4- (trlfluoronethyl)phenyl)plperldln 4-yl oxy)i
m dazo[ 1, 2-c] pyri di ne- 2-

car boxam do) pi peri di ne- 1- cd2boxyl ate as a off-white
solid (0.13 g, 44%. 1H NWR (CDC13, 300 MHz): 67.97
(m 2H), 7.47 (m 2H), 7.18 (m 1H), 6.95 (m 2H),
6.81 (s, 1H), 6.58 (m 1H), 4.56 (m 1H), 4.11 (m
3H), 361 (m 2H) 326 (m 2H), 2.92 (m 2H), 2.15

N NS A ~ o~ 7 ~1 N A A — g ~1 N o



(trifluoromethyl)phenyl)piperidin-4-yloxy)imdazo[ 1, 2-
a] pyri di ne- 2- car boxam de di hydrochl oride salt (0.03 g,
w@2@9%/18a1e¢ ) i n anhydrous N, N-di net hyl f or mam dePCDUS2009/)41448
at room tenperature was added the
appropriatel y-substituted benzyl brom de (0.06 nmol)
and /V, N-diisopropylethylamne (0.03 g, 0.22 mol).
[03(171e r g IH(4- Cmglabbnetyl)pi@et\iﬁsAsﬂj-ﬁ-( Eed-atiflucnoneth@imhenydpireeidin-4-

erm er this time the mx
slogroenii Nt Critiop e B Barprasl 8-SRt TERC cgN A 795
(m,N m&e(rﬁ/\/éﬂ) s (kd, 8H), baaﬁdnash) chIrQeRY ag reesn, 08, l4ia2am, 1H),
met hyl ene chl ori de/ met hanol /30% ammoni um

4-0£%r1591% (m, ¢ Ha£ 3. ¢} @, 2oty 2t 21 Bl (nh 85 11-¢P (b 2R ppm; MS
(ES[)ng(ﬁf]&lyl(Ll])_ (Pyridin-4-yl nmethyl)piperidin-4-yl1)-7-(1-(4

tri fI .uor omret hypphenyl ) pi peri di n- 4-yl oxy)im dazoll, 2-a
C xam de (conpound 17): 1H NWVR (CDC13,

[03@@0 Nt&hpou%d@léﬁ-% e agﬁ%ed for théir (amllt§2tl6|)act1\7at 48\ PR usg@an
7.30 (m 2H), 7.20 (m 1H), 6.96 (m 2H), 6.82 (m
enzyrpf-linigzdgmnquirpsothint asdays h¢ K sovefues or aMRkapctivefion for ggnpounds

14-£§Ad§§\?%ent%§ %ﬁl@é é)%l(_)%\f iﬂgw}_@@h N isifg% hﬁéi cfP W ‘BAW(OR}HBLM

“CTiOB16]uNE; (amd(ﬂ”tsylﬁrﬂ@beMyl)pl perl din-4-y1)-7-(1-(4-(tri
f 1 uor onet hyl ) phenayt)pip ’,1‘
yl oxy)i m dazo[ 1;-2 c& CyAREEL ..beg Mﬁhoxam e (compound
18): 1H NMR ( CDCIDd Mpg gy AMPISEGR o Moy 7761 (m
2H), 7.47 (m 48, P 17 m 14 Cg 05 (m 2H), 6.81
(m 1H), 6.58 (Im_1H), 4 56 (m BH) 4 02 (m 1H),
3.50 (m 4H), 3.26 ¥m 2H), 2.8B(m 2H)| 2.17 (m
4H, 2.01 (m 4H), 1.65 (m 2H) ppm M (ESI): 603.6

Exampl¢$ fc) Increase in AVWPK activity [0317] Conpounds
0f7-(1 1! {I'lﬂ%BIIO et | E§_4A|V5K

pr en ed |nTabIe 4 beI W in V\,hl ch"A" is less than
0. "B*" is 0.1-1 1. (M "C" is 1-10[(M and "D' is
[0309)- 1048 anurerdl—a&mﬂo-@pﬂeﬂh&ypﬁﬂ&hé EOES) 81 imol) BndPethyl 3-bromo-2-

oxozlgopglPo(a‘rf ( A7 @ta% I1 fr%/ %:?:gfaﬂg?%i (gﬁ-tiﬁwa% %Irﬂi}é&?dlufta%/ %h 4After the reaction

wasvdoﬁe@ﬁ)rwd aziyh Ecelat € @0 BOads d@ddditd BHeirelidiR- The aRe a8 besified
by s(agu?aggdoalqurglgouls%odlum%lcarboirllate The separated organic layer was washed with
brine and dried over sodium sulfate. The solvent was evaporated and the residue obtained
was purified by flash chromatography (silica gel, methylene chloride/ethyl acetate = 1/1) to
afford ethyl 7-methoxyimidazo[1,2-alpyridine-2-carboxylate as a solid (1.04 g, 58%). 'H-
NMR (DMSO-ds, 300 MHz): 6 8.37 (m, 2H), 6.91 (s, 1H), 6.70 (m, 1H), 4.25 (m, 2H), 3.81
(s, 3H), 1.28 (m, 3H) ppm; MS (ESI): 221.1 (M+1).

Step 2
[0310] A mixture of cthyl 7-methoxyimidazo[1,2-a]pyridine-2-carboxylate (0.22 g, 1.0
mmol) and 48% hydrobromic acid (20 mL) was heated at reflux for 3 days. After the
completion of reaction, the reaction mixture was concentrated and the residue obtained was

washed with dicthyl ether and dried under reduced pressure to afford 7-hydroxyimidazo[1,2-
alpyridine-2-carboxylic acid hydrobromide salt as a brown solid (0.24 g, 93%). 'H-NMR
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[0318] 1-(4-(Trifluoronethyl)phenyl)piperidin-4-o0

(0.59 g, 2.41 mol) was di ssol ved i n anhydrous
wORM9ds2res hyl f ormami de (10 L), cool ed in an iREI/D810MN9/041448

and treated with 60% sodi um hydride (0.1 g, 2.55

mol ). The m xture was allowed to warmto room

tenperature over 1 h. A solution of nethyl
by AU N, N di et hy! or pam de. (1 L) was added and

n us i met hyl f or mam de was added an

(Esghﬁgn{&'u]r)e was stirred at roomtenperature overnight.
Thq;ggyture was quenched by water and extracted with
et h acetate. The orﬁklu c_layer was dried over sodium

[03L1)) f aT%a sltiferdepizpes oft ‘el droppyémidazoll bere Inybid e et koalic acid
hyd%drﬁﬂd@ galtb(b g lga§ b3 ﬁm&mtaﬁﬂidﬁﬁﬁw ﬁ%ﬁ&étﬁﬁf&ﬁhﬂllc@t@ M‘JL) was

acet at e/ hexanes = 1/ to dfford

added) triethy fapyin GOQQrgoﬁétnaml) ﬁh@dwxyb@r@em@nlmhyﬁrw B ey rZaminol),

SRR S B OB Py 343, g o

butyl 448nigopipQidine- Be@igoxf ke @EY g, 5.2 36n¢lim THeHhixtude B8s {tsred at room

tem?%mﬁ%v%%béﬁ%wéﬁ%ﬁ%cgg%%g}ugt?f%bl\%_df)%ecg' I%FS(esbrﬂeZ %Jﬂl% 6%31%@? %btained

wagrpuxitied By ﬂfishféﬁfdmaltography (silica gel, ethyl acetate/hexanes = 1/1) to afford fert-

but g gronigaey b ey o0 e BRIy i IS MBS ofF
whi&Q@1i#! 0. twg rs@%)da{mr% (OB ] mo@@ﬁkp 3. %%mnhm) WBI$] (m, 1H), 7.25

stirred roomtenperature for . The reacti on

(m, RO 5e(mnd BD. et 3o, il Hot 4R (e ABSRt 1r3a(ﬁe aHWePﬁdﬁh 28,117 (m, 2H),
[ . T er reduced pressure to afford
1.4@@%)?@%,%@@61%1}. 581 §vung

(tﬁiﬂiﬁoronethypphenyl)p|perldln 4- onxy)pyraZ|ne 2-ca

oxyl.ic acid dro r |d sal.t .
[03 {ﬁl le"? f)Stirbed son%lgla /é)f: )\%ﬂ% hr‘f Wg‘? dro lﬁlé Xa 0 gpwl(wﬂou t
cartfolxarhhie)plmﬂlnf@f leaiboapkte (VB8 (gESIS() mn&ﬂi)&n 401(16Mt 1) mLybepod

d i xt f
BN S AT O OR A BRI i1 e ol 16
(mﬂ/do@@wétw}pazliym)eplgerﬁm boxy.i2cg, 8 IﬁmBM cinaehprenyghaghide (0.16 g,

sat(,%.@ g, 0.25 mmol) in anhydrous
0.6 pply mﬂ% %?éﬁ{ra%at(rsorﬁﬁ)m%%ursemg@r%néﬁw cqRfeRgated
und(noreé@eg ]plregsullse'5 més)idueje‘otamég RRAX %Q@ﬁ%%rﬂa@% &ir@mﬁ‘t)ﬁ eraﬁﬁye(sﬂlca

(0 1), } di net hyl am nopr o
gel, éﬁ%@mlwwbb@dﬁ/ﬁﬁe&@nﬂywo@mrr@mua)ehyci@xgb gZO/ B%thﬁwﬁ)rd tert-

butﬁ'ldamﬁ '(ﬁ%ﬁﬂom‘éﬂ@% 991:/\% S-S 10kG RO at ﬁ%—%u%ﬁz 9,

st I‘ ed at room t[§ erature
cartwemmilomenémd It¢aehoxploreae ptoffavkits sohid € I}leﬂ%édl H-NMR (CDCls,

SB35 Ay WL S B A D s

1H)14 3% (dao11f § .01 dntﬁ{)t 3butm) 2E11) §.26 (ril Z(Hb 2. 92 (rn 2H) 2.15 (m, 2H),

2.0k oy 8 Rl PR SBOIAE S A CHbmd 16) as 4

white solid (0.06 g, 44% . 11-1-NWR (CDC13, 300 MHz):
(b) SyrBhe®@ HxBinpkHomBoudbs (m8.1H), 7.50 (m 3H), 6.96 (m
2H) 533 (m 1H), 4.10 (m 3H), 3.64 (m 2H) 3.25
(w1 , 2.95 (m 2H), 2.15 (m 2H), 1.97 (m 4H),
0313156 AMhix@Fof rdrv-Blty( £(7- -(BRord¥R thyEphdnyl ridin{dVi-1) .
[ (]) Synt hetic Exang { gg%pounds 20§§§ 3%?§§
ylo;E}O@EQe]ZA[lrﬁ gpuriding - og@pi(alwg?)y}pendlne 1-carboxylate ( 13 g, 0.22 mmol)
and%]«l%rdgo’lchfoﬂc QI:lH '11{ by QQ '(@In@f Wa?ﬁﬁﬂ%la} oﬁlet%ﬁlgérgtude for | h. The
yl oXy) pyr azi ne- 2- car boxani do eri di ne- 1-car boxyl at e
reaqtion @6xtgre vas Tonaenwityd amidvashedwyithr dicthlybathar (23 L) and then dried
di oxane (1 nL) was stirred at roomtenperature for 0.5
h. The reaction m xture was concentrated and washed
with diethyl ether (2x1 ni)I2and then dried under
reduced pressure to afford
N- (pi peridin-4-y1)-5-(1-(4-(trifluoronethyl)phenyl)pip
eridin-4- yl oxy)pyrazi ne-2-carboxam de di hydrochl ori de
salt (conpound 20) as a br own SO|Id (O 56 g, 9996

NN PN N NN OO NN NN ~ o~ n




[ 0324] N- (1- (4- Cyanobenzyl ) pi peridin-4-y1)-5-(1-(4-(tri
fl uoronet hyl ) phenyl) pi peri di n-4-

WQ@2A13396 azi ne- 2- car boxam de (conpound 22): I1RET/UBIBY/041448
(CDC13, 300 MHz): 8 8.89 (m 1H), 8.06 (m 1H), 7.61

(m 2H), 7.48 (m 5H), 6.96 (m 2H), 5.34 (m 1H),
4,00 (m 1H), 3.62 (m 4H), 3.24 (m 2H), 2.80 (m

und2Hpeducad pssung todHprd N-(Sfer{din-44H)7-(14(463 (m 2H) ppm VB

(i b R b A ke RSB ay BV e narroobide

dih§dRodedrid¥ 841 EasANITEwHIS1IG 0B gEIRRY)TEH NIMIK @@bgcnms;loo SOHSHE.72 (m,
assay. The EC50 values for AMPK activation

1H)e 8 G0ntY- 164 62, He’ 4?2 E8etiDed3] M TdbI 52@(%#8\/\?‘ 97 fm, 1H),

‘ . | n n -ﬂ- 1 [tM IIC
36i s! %@ foﬁ[ntﬁzh%s"s}lts&?go%épmt Msér]?g) ﬂgFgﬁlgg r>)100 [tM
Talfteb 5 Cpd No. AMPK EC50 19 C 20 F 21 A 22 A Exanple

103 ﬁﬂ( 4%3%%0 15%%%‘?%@@ MRS %, (1 (a-
(trimltomrﬁetthbd)pbmgtl)pmemmheﬂhylb}bpuméuoﬁh Dalpyyitliox2)cathoaaolde - 5- ¢
dlhyd’roc%i(onwe szﬁt &)%%?8%@ 3 in anl%tzcEQuSJN,N-dimethylformamide (0.5 mL) at

room temperature was added the appropriately-substituted benzyl bromide (0.06 mmol) and
N, N-diisopropylethylamine (0.03 g, 0.22 mmol). The resulting mixture was stirred at room
temperature overnight. After this time the mixture was concentrated under reduced pressure
and the resulting residue was purified by flash chromatography (silica gel, methylene
chloride/methanol /30% ammonium hydroxide) to afford compounds 17-18 in solid form.
[0315] N-(1-(Pyridin-4-ylmethyl)piperidin-4-yl)-7-(1-(4-
(trifluoromethyl)phenyl)piperidin-4-yloxy)imidazo[1,2-aJpyridine-2-carboxamide
(compound 17): '"H-NMR (CDCl;, 300 MHz): § 8.55 (m, 2H), 7.97 (m, 2H), 7.48 (m, 2H),
7.30 (m, 2H), 7.20 (m, 1H), 6.96 (m, 2H), 6.82 (m, 1H), 6.57 (m, 1H), 4.56 (m, 1H), 4.02 (m,
1H), 3.60 (m, 4H), 3.26 (m, 2H), 2.88 (m, 2H), 2.20 (m, 4H), 2.02 (m, 4H), 1.68 (m, 2H)
ppm; MS (ESI): 579.6 (M+1).

[0316] N-(1-(4-Cyanobenzyl)piperidin-4-yl)-7-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)imidazo[1,2-a]pyridine-2-carboxamide (compound 18): 'H-NMR (CDCls, 300 MHz):
3 7.96 (m, 2H), 7.61 (m, 2H), 7.47 (m, 4H), 7.17 (m, 1H), 6.95 (m, 2H), 6.81 (m, 1H), 6.58
(m, 1H), 4.56 (m, 1H), 4.02 (m, 1H), 3.59 (m, 4H), 3.26 (m, 2H), 2.82 (m, 2H), 2.17 (m, 4H),
2.01 (m, 4H), 1.65 (m, 2H) ppm; MS (ESI): 603.6 (M+1).

(c) Increase in AMPK activity

[0317] Compounds 17-18 were assayed for their ability to activate AMPK using an
enzyme-linked immunosorbent assay. The ECsy values for AMPK activation for compounds
17-18 are presented in Table 4 below, in which “A” is less than 0.1 pM; “B” is 0.1-1 uM;
“C”is 1-10 uM; and “D” is 10-100 uM:

Table 4
17 A
18 A
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[0326] To a stirred m xture of
2- br onot hi azol e-5-carboxylic acid (500 ng, 2.4 mmol)
wo pooanspias ous N, N- di net hyf ormam de (5 nl) was BOOEs2009/041448
triethylamne (1.1 nL, 7.92 muol), HATU (1 g, 2.64
nol ), and
4- ((4-am nopi peridin-1-yl)nethyl)benzonitrile (762 ny,
xa&n@éAmml) The m xture was stl rred at room
. 2 4 _The

Vloﬁﬂﬁsirftjn&m b&b@mhmmmtnmmwe Io@m‘ﬁbﬁiddl9972 rrg

(100% . of

2- -N-(1- (4-cyanobenzyl ) pi peri di n-4-yl)thiazol e-5-
[0318)r bo (LR tielp h&i@ﬂﬁ%kﬁ&im AL 4 ?1 21 mMABH waWldissolved in

Step 0327%']'0 a stirred solution o .
anhxdreu&it’ Prdimethy Borstamidse A 2311)) Piofsdrin e iec hatbpng trgatednpyith 60%

sodRnfiRRAHENRI.) ¢, 'f'SSNang' FRe Hﬁgt&}% Waﬂ@wé@to%mqg r(fo‘ﬁ?@nperature
tenperature was slowy added sodi um hydrid 30
ovepl 144 Smrnt)lpl)l of methyl 5 -chloropyrazine-2-carboxylate (0.5 g, 2 9 rnrnol) in

BT ey MU LA ) L e
tempe’amta orrmghx.t Eh@;mmire wias qmclﬁdlhyr\mbrand &Ora@edveﬁlm‘ﬂgrh fcetate.
The& organfc e%er&?u%iﬁgd (I?]V%{‘ o0d1 1@% ?eaanﬁ ﬁva(p a]tefds qué ?svgiuﬁ Og}alned was
purified barfiadh dhfbmmgmﬁh@mﬁh@rgeu retlﬁeaceta&/la:ﬁ(ﬁm’@ & 1N)(td affdrd methyl 5-

(- GRIRS R BhES o e it T bl aaie o 0.23
g, zé@é%cﬂmum (S:@;Cﬁ)%o@wﬁ)l 8)8\/8§9h I 1@1)(@@8 gg 1@1%8 ((n1 mgw% (m,

2H)65 96 (dl 2P0 (5318 1.4 (HI%IQ)H) ’52%(411 4, 21%(111 QH201799((@1 2H)

3. 589 2 3. 561 , 2
PP‘%.“'E 8533(1&%%‘72%?{M %)Hgazl(m 2H§m2. ;296 (m 4H§,S 2. 5')28 (m
AH)Stepl2 587( m 2H) LCMS: MS (nmfz) : 570 (MO, Lb)
[03@/{ntah§tnlélgturEex o%%ethyl 5??31??‘[%%11&0 thg@glg:u&lggglperldoo AR gﬂ)tyrazme

prepar usi n ana ogou
2- cetrh@@&ted(@sl@rg bed niritol &I ﬁluﬁ(ﬁlm)sodlum hydroxide (0.4 mL) in acetone (2

b i d 4- -2-(1-(4-

R sty ) o Rastiean st am s B
coné&%gfg@%i?ﬁggﬂ()nc akkd: dﬂmoﬁ@@@itad und@Bretiéetl pr8sufe Bldfvd 2K)-(4-
(tn@%gqhxl}ﬂhe 1pegdlg§5yl?m)p§{|_rp5me %—cgr@gxy(hﬁ]amém)ydrog}%g]g%amd salt
as a(l%ff v?‘llfﬁea sofld ARl %%‘V Whichgwﬁ %gﬁ(drﬁex%fgp w%hojagﬁlrtql& 5pu41matlons

MS[(@%QO% 4(@4*(}_& Q/anobenzyl ) pi perl d| n-4-y1)-2-(1-(4- (t ri
fl ugropet hyl ) benzyl ) pi peri di n- 4-
yl 6X hi azol e- 5- car boxam de (conpound 25): 1H NWR
[0320CDC1 89 a 30ecdvrixjure & S7(15@AA (rifuorid)cthyl)phdargl)pipdiidintdm  5H) ,

D, . . . 7
siofpgfip Liibowsy td i Bhartlils ol §%0 A8 oY g ahons
N,Medimethidforn2n0dd3 (nmh,) widjaddcd. th66 ¢ lamingk®).56 EAMS mMBI) i z)

584 [ 033 rt{-Butyl : .
hy R BT G O i b KCrdie PRSI DR 2z of -
ethﬂcarbdd@ﬁﬁdeﬂiyﬂﬁfchl@hﬂ@(d 060 0BaybAt A d Q@ﬂﬂﬁl@lmlﬂnﬁﬁﬁipeﬂdi'he- 1-

0O-d6) 8 8.26 (d, J=7.4 Hz, 1H), 7.82 (s, 1H)
carbpxy]gte((a 06 g0 gmpsﬁ) %q)m tpreﬂ[as(s&rre@ al—,roefmltﬁnpegq.tblre overnight and
therPechecnraféd ubdor ré'dﬂl@d ﬁes@@re a"hé Rsldd o@tkﬁled v??a ri(f§d b# fhsh

3.24-3.12 (m 2H), -2.72 (m
chrmtogrgplgim iqa gep, e{l}y\l aezﬂ)te/hq(agg 1/ ]4)60 @fﬁ)rdgpqq)t butyl ﬁ-@s( (15(4

9H). M5 (MtH)+ = 526. (c) Increase in AMPK activity

[ 00100] Comnpounds 23-26 were assayed for their ability

to activate AMPK using an enzyme-|inked i nmunosor bent

assay. The EC50 val ues for 12MPK activation for
conpounds 23-26 are presented in Table 6 below, in

which "A" is less than 0.1 ittM "B" is 0.1-1 [IiM "C

is 1-10 [tM "D' is 10-100 [tMand "F" is >100 [tM

Table 6 Cpd No.



AVPK EC50 23 A 24 A 25 A 26 C Exanple 6 La)

Synt heti ¢ Exanpl e:
wWOR{02A§N3€cyanobenzyl ) pi peri di n-4-y1)-4-(1-(4- PCT/US2009/041448
et hoxybenzyl ) pi peri di ne- 4- car bonyl ) benzam de (conpound

27). Step 1 [0332]To a stirred m xture of
4- (et hoxycar bonyl ) benzoic acid (1 g, 5.55 mmol) in

'Mmﬂ@hﬁi}yﬂ}pdﬁeﬂéﬁlwloxﬁpﬁhﬁﬂe L -barbbyanvides) pipcididole- 1 - carboxylate

(compstt 15 hnsealif (0 s o SRR stV udiD, oS 1,

8.088m, 118, 1KL(ns.alH), d d6 E@n,2H).55. 5D(nimel),)4.10Tke 3M)><3M(%1\@ﬂ§ 3.25 (m,

stirred at roon1tenEerature overnmg$t and t hen poured
2H), 3PS (edtdr 2.1 THe. 710s UPT (MgHtEel PoI§MEPel ¢6(% ¥idt RigntyfS (ESI):
55dj(gyn§t|on purified by colum chromatography to yield
19 (44% of nmet hyl 4-(1-(4-cyanobenzyl) pi peri di n-4-
,§2§ white solid. LCVMS (nfz): 379

4-( g cyanobenzyl)plperldln 4-yl car banoyl ) benzoat e

L R o PR L T T L
ylo;qnﬁlyram magg%b{c‘:aﬁ‘il%h?lﬁlg&ﬁadél:ida edaxeu;@nan& a6, g,tohe mnra@m dmcf dred

hydgq&Hgaw §@Eéﬁ dipxpe (L) wa%ste{ﬂ%i aé@p@delﬁygﬁﬁuretfpa? ?8n Tﬁﬁ fpaction

mixRS Redcoctdtra¥@taRl wadleg wniing dinki 12 (iM;([ a8 aﬁ‘@fﬁeﬂ‘@%ﬂ WSy
were acidified by adding further hydrochl ori c acid

redycgd pHSSllrfaﬁlefﬁOWeN*émpmdllbﬁ -yiels (letdt (trifboeamathyd b enyiDppsridin-4-
wﬂ%@éﬁ-%ﬁ ﬂﬁﬁg%ﬁ g%?%ﬁf tﬁaﬁg S|u2®%£%%£8§e and igldse e,
996V dpBIMR @d)m,QDQMle_-) (5_3—.80 (s, 1H), 8.25 (s, 5H), 7.59 (m, 2H), 7.28 (m, 2H),
5 af {5 YL PERZYIP| RO Ghp- 5 €3k Parmy CoeRg ol s BCLl  g7 m
8H) ppm; MS (ES) 450.5 (M+1).

Step 2
[0322] To a stirred mixture of N~(piperidin-4-yl)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-4-yloxy)pyrazine-2-carboxamide dihydrochloride salt (0.03
g, 0.05 mmol) in anhydrous N,N-dimethylformamide (0.5 mL) at room temperature was
added the appropriately-substituted benzyl bromide (0.06 mmol) (0.06 mmol) and N,N-
diisopropylethylamine (0.03 g, 0.22 mmol). The resulting mixture was stirred at room
temperature overnight. After this time the mixture was concentrated under reduced pressure
and the resulting residue was purified by flash chromatography (silica gel, methylene
chloride/methanol /30% ammonium hydroxide) to afford compounds 21-22 in solid form.
[0323] N-(1-(Pyridin-4-ylmethyl)piperidin-4-yl)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-4-yloxy)pyrazine-2-carboxamide (compound 21): 'H-
NMR (CDCls, 300 MHz): 6 8.87 (m, 1H), 8.56 (m, 1H), 8.06 (m, 1H), 7.49 (m, 3H), 7.31
(m, 2H), 6.95 (m, 2H), 5.33 (m, 1H), 4.03 (m, 3H), 3.58 (m, 4H), 3.25 (m, 2H), 2.87 (m, 2H),
2.35-1.69 (m, 10H) ppm; MS (ESI): 541.8 (M+1).
[0324] N-(1-(4-Cyanobenzyl)piperidin-4-yl)-5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)pyrazine-2-carboxamide (compound 22): 'H-NMR (CDCls, 300 MHz): & 8.89 (m,
1H), 8.06 (m, 1H), 7.61 (m, 2H), 7.48 (m, 5H), 6.96 (m, 2H), 5.34 (m, 1H), 4.00 (m, 1H),
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Step 3 [0334]To a stirred m xture of

4- (1- (4- cyanobenzyl ) pi peri di n-4-yl car banoyl ) benzoi c
W@ei0d/182100 ng, 0.275 nmol ) in anhydrous PCT/US2009/041448

N, N-di net hyl formam de (3 nL) was added triethyl am ne

(84 p.1, 0.825 mmol ), HATU (115 ng, 0.3 mmol), and

4- (4- ethoxybenzyl)piperidine (61 ng, 0.275 mmol). The
3.627({3%?)33.%?@&1);1%(@&@,0?}9 @nentbf),r a®U(me 4iial\),§1r.6ﬁ @b 2Happim; MS

f into water. The resulting solids were

(Esb %&Ec@giﬁby filtration, purified by colum

chronato raphy to yield 0.7g (55% of

L yl ) pi peri di n-4-
[032/5]) %&&p&lﬁdﬂdﬁ@zw@@@@%pm ﬂaefﬁefﬂlaﬂﬁtﬁoca@ﬁ\ta@m@?ma@aqe
(compound 27) as an offwhite solid -1- NVR ( CDC13,

enzgp @ linkeg)imngingsopgnt #psayp fhe EGsogalyey f«ﬁf AM.]}K activaton f@m:ompounds
e P1es a elo ifoiglsea2 es “
195‘2‘9 §17 Q@&i}_&‘i b@g')b 1 gr g&%hégj A2 5%(@92(?-1 EE% 1%“)§01 f

“C”4H,1 IOZLI\SOE(ml(EH)O " aa@7F”(1m>1mM 2.049 (m 2H),

1.639(m 6H), 1.4u:)\||| °'_"i‘g,bl" eMs—<m=z)—— 565 (MH fb)
Synt heti ¢ Exanptes—Carpouhds J?E F63B5] Conpounds
28-31 were prepared oaj? prép,if.g ahal ogous to
t hose descri bed— e—6(a)-
[ 0336] 4- (4-(4- | nr7rohpn7yl ) pi pernﬂ ne-1-icarbonyl)-N-(1
_ (4- cyanobenzyl ) pi pdr i diln-4- yl Yhenzani de (conpound
28): 11-1- NMR (ICDCIZ, 300 MHz): % 7.8(d.] 2H), 7.6 (d,
2H), 7.43

Example 5

(a) Synthetic Example: N-(1-(4-cyanobenzy)piperidin-4-y1)-2-(1-(4-

(trifluoromethyl)phenyl)piperidin-4-yloxy)thiazole-5-carboxamide (compound 23).
Step 1
[0326] To a stirred mixture of 2-bromothiazole-5-carboxylic acid (500 mg, 2.4 mmol) in

anhydrous N,N-dimethyformamide (5 mL) was added triethylamine (1.1 mL, 7.92 mmol),
HATU (1 g, 2.64 mmol), and 4-((4-aminopiperidin-1-yl)methyl)benzonitrile (762 mg, 2.64
mmol). The mixture was stirred at room temperature overnight and then poured into water.
The resulting solids were collected by filtration and purified by column chromatography to
yield 972 mg (100%) of 2-bromo-N-(1-(4-cyanobenzyl)piperidin-4-yl)thiazole-5-
carboxamide as a yellow solid. LCMS (m/z): 406 (MH").

Step 2
[0327] To a stirred solution of 1-(4-(trifluromethyl)benzyl)piperidin-4-ol (121 mg, 0.493
mmol) in N,N-dimethyformamide (5 mL) at room temperature was slowly added sodium
hydride (30 mg, 0.741 mmol). 2-Bromo-N-(1-(4-cyanobenzyl)piperidin-4-yl)thiazole-5-
carboxamide (100 mg, 0.247 mmol) was added to the reaction mixture, which was stirred at
80 °C overnight and then poured into ice-water. The residue was purified by flash
chromatography (silica gel, 2 % methanol in methylene chloride) to afford N-(1-(4-
cyanobenzyl)piperidin-4-yl)-2-(1-(4-(trifluoromethyl)phenyl)piperidin-4-yloxy)thiazole-5-
carboxamide (compound 23) as a yellow solid (30 mg, 21%). 'H-NMR (CDCls, 300 MHz): &
7.61(m, 2H), 7.499-7.425 (m, 5H), 6.93 (d, 2H), 6.98 (d, 2H), 5.64 (d, 1H), 5.207 (m, 1H),
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(m 4H), 7.22 (m 4H), 6.0 (d, 1H), 4.01 (m 1H), 3.89

(m 2H), 3.563 (s, 2H), 3.496 (s, 2H), 3.39(m 2H),
wQ2@%182136 2H), 2.5 (m 2H), 2.36(m 2H), 2.21(PGT/B5H009/041448

2.01(m 2H); LCM5 (mMz): 565 (MH).

[ 0337] 4- (4- (4-Chl orophenyl ) pi perazi ne-1-carbonyl)-N-(1

- (4- cyanobenzyl ) pi peri din-4- yl)benzam de (conpound
3.93290)m, 1HL,-3.580VR, 2ITDEL8] (308),824P (m62H), ZQQbI(,m, 2H),,2. IP6GON4H),

20t %Fg {gf’”zﬁ)gisg%(?mcﬂ%%) S0 aihry > 57565 (5 ony
3. 12 E 281(m2422 2.21 (m 4H), 2.04 (m 4H);

[03i@338&%ﬁ&nﬁ§2%%%?@ ¥RPABENitl Rodaiik) aftidbul Brihdkel |

| uor omet ypp%(rl
desgribepiperamiihda)l - car bonyl ) benzamni de (conpound 30) :

N
[03574'["6 5?@( ?P@}%obé%%l)wéadln G )ﬁ)7§ iﬁ élsec?rggtéﬁgh'e ﬁ)pg’pe(*ﬂm ZH)
ylosibihiazdlcO5(arhoxdbide (SnOAN] 22 H)H- wwc@cmwo Mmzw T 6(m, 2H),

7.4t S S0 Aunert Iy B baeniim. % 1935 GA A i m

s ooty B e o e,
(¢ oun . m
2H)4HS(;E @V(%fnﬂl H% 434 (m 4H), 7.44 (d, 4H), 6.0

2 a 11V 1 1 1 Z i 1mn-4-
[03:2011 )ﬁg(l (Acé dobt g’?%_l)pe&d %gn) é‘ck‘b (4 @ ﬁ&ﬂorﬁ&h 1hzyl Bipdadin-4

yloy0tisapIng- <(alh0€<almai9 sevorrenzd 2ypi IﬂéYMBu(ﬁDﬂsyi()(l Via): G17- 0en.
4H)\(/lr7ﬁ%ﬁf?.r4%ggﬂ(ﬁﬁ§.?ié &L FRNSNAE AN 719), 6985RAUNE, 391 (M), 3.565

(m, ABIZAT] M, ﬂHBéZ:’%%mplm)ﬁﬁﬁai(m 2[?"1%)1%(41{)& ui%{mnﬁi/g)am@ls: MS
i 4 t er epht hal am de (conpoun
(m/%n%%‘ ﬁ%‘g)e ! fc) |OI ncrease in Al\/gﬁ activity

[0331}342&&3(@5&%(@8(12@ c%o%&fz@l)@@&ay@d yﬂ@fbahi@@l)thlaabm [ ty
to actjvate AMPK using an nQso

Ylo%@%lﬁ?ﬂdml%%Cﬁbﬁﬁ’la&%(ca’é‘gom’ér26)kl\/%kl‘%@ i%ﬁpcfhm%.% W9 b
1H)C<7)€@@suﬁ1ﬁ§5 727% (§3J@f4q{£ Qﬁ%@?lﬁgﬁﬁjé@ﬁ :221),55.{133?.*1 .@gvgx},' ), 3.68-

| ess

3. 5&@1@&3& 5@5 ﬂi) 344 ﬁd@ (), 'R,H),?a‘?ar?e727(n@éal),|\b10%%(mﬂdz®ol-82-
1.72¢6n,BH), 1.69-1.46 (m, 4H), 1.40 (s, 9H). MS (M+H)" = 526.

(¢) Increase in AMPK activity

[00100] Compounds 23-26 were assayed for their ability to activate AMPK using an
enzyme-linked immunosorbent assay. The ECso values for AMPK activation for compounds
23-26 are presented in Table 6 below, in which “A” is less than 0.1 pM; “B” is 0.1-1 pM;
“C”is 1-10 uM; “D” is 10-100 uM and “F” is >100 uM:

Table 6
Cpd No. AMPK ECsy
23 A
24 A
25 A
26 C
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28 A Table 7 Cpd No. AMPK EC50 29 D30 A31 A32 D

33 D Exanple 7 fa) Synthetic Exanpl e:
wQ@2{odAasanobenzyl) - N- ( 1- (4- cyanobenzyl ) pi per i dPCF/US2009/041448

1,2,3,4- tetrahydroi soqui noline-7-carboxam de

(conpound 37). Step 1

Example 6
(a) Synthetic Example: N-(1-(4-cyanobenzyl)piperidin-4-y1)-4-(1-(4-

cthoxybenzyl)piperidine-4-carbonyl)benzamide (compound 27).

Step 1
[0332] To a stirred mixture of 4-(methoxycarbonyl)benzoic acid (1 g, 5.55 mmol) in

anhydrous N,N-dimethyformamide (5 mL) was added triethylamine (2.6 ml, 18.32 mmol),
HATU (2.32 g, 6.11 mmol), and 4-((4-aminopiperidin-1-yl)methyl)benzonitrile as its HCI
salt (1.6 g, 5.55 mmol). The mixture was stirred at room temperature overnight and then
poured into water. The resulting solids were collected by filtration, purified by column
chromatography to yield 0.91g (44%) of methyl 4-(1-(4-cyanobenzyl)piperidin-4-
ylcarbamoyl)benzoate as a white solid. LCMS (m/z): 379 (MH").

Step 2
[0333] Methyl 4-(1-(4-cyanobenzyl)piperidin-4-ylcarbamoyl)benzoate (900 mg, 2.38
mmol) and lithium hydroxide (600 mg, 14.28 mmol) was added to MeOH/THF/H,O0(2/1/1,
20 mL), and the mixture was stirred overnight, then acidified with 2M hydrochloric acid (10
mL) to pH 5. A white solid separated, and was collected by filtration and washed with water.
The combined filtrate and washings were acidified by adding further 2M hydrochloric acid to
pH 1 and the solution was extracted three times with ethyl acetate. The combined organic
extracts were washed with brine, dried with magnesium sulphate and evaporated to give 4-(1-
(4-cyanobenzyl)piperidin-4-ylcarbamoyl)benzoic acid (0.718 g, 83%). LCMS (m/z): 364
(MH").

Step 3
[0334] To a stirred mixture of 4-(1-(4-cyanobenzyl)piperidin-4-ylcarbamoyl)benzoic acid
(100 mg, 0.275 mmol) in anhydrous N,N-dimethylformamide (3 mL) was added
triethylamine (84 pl, 0.825 mmol), HATU (115 mg, 0.3 mmol), and 4-(4-
ethoxybenzyl)piperidine (61 mg, 0.275 mmol). The mixture was stirred at room temperature
overnight and then poured into water. The resulting solids were collected by filtration,
purified by column chromatography to yield 0.7g (55%) of N-(1-(4-cyanobenzyl)piperidin-4-
y)-4-(1-(4-cthoxybenzyl)piperidine-4-carbonyl)benzamide (compound 27) as an offwhite
solid. '"H-NMR (CDCls, 300 MHz): § 7.761(d, 2H), 7.600 (m, 2H), 7.434 (m, 4H), 7.022 (d,
2H), 6.812 (d, 2H), 6.022 (d, 1H), 4.658(m, 1H), 3.994 (dd, 2H), 3.569 (m, 3H), 2.885 (m,
4H), 2.505(m, 2H), 2.227 (m, 2H), 2.049 (m, 2H), 1.639(m, 6H), 1.405(m, 3H); LCMS (m/z):
565 (MH").
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[ 0343] A sol ution of
7-cyano-1, 2, 3, 4-tetrahydroi soquinoline (5 g, 31.6
WOore@b)3a1ee net hanol (150 nL) was saturated w t hPEIZUSZPA%041448
(bubbl ed HC1 gas into solution for 15 mn at room
tenperature) and placed in a seal ed tube. The
resulting reaction mxture was heated at 65 C for 17h,
(b) Symineicthxameld: Canprundeds3hnd partiti oned between 5%
di um bi car,b sol uti
0331ch1 CrBREREAG: | BT RparEhPaious s e fostiped
in Bxb@pRguoous | ayer was extracted w th dichl oronet hane
x25 The compi ned organic | ayer was dried . . .
[03@@ 2%??‘?@#’%1&? Y ANACREAT r‘Ef“ib{al’f“éQf)Q @ (Bt Féﬁ%ﬂog@zﬁlélflﬂwdm 4-
yl)b%nz?anﬁdé‘ﬁcsﬁbmhmj Oliﬂiﬁm {76%('319 800 MPHJ)r @@)8&& QH? 7.6 (d 21D, 743
g,

drochloride as a rown oil resid

(m, 631%7 221, KNIR 6(@196113) 48)11m812HX 389 (QdZH)J 3é6@(s ZH)Z 3495 (s, 2H),

s 1S Sl T 1 I B s

(m/@rS@(MHVB (I\/H-H) = 192. Step 2 [0344] Sodi um
[03\1"}’]I acg k Q ﬁ%%%?wyplpe Zinc- l%arbonylﬁll\mlﬁl) yano%enzygplperlcp in-4-

sol u
yl)bknimﬁde‘l('cblﬁbchﬁh)w} omsNMR am(rmem ma@b@xyb(at BH), 7.600 (d, 2H),

rochl ori de ?
7.4 G dHorTo o e b 37 & 35 T g 05 v . 3.9 (m. 2H), 3.565
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[ 0350] 2- (4- Fl uor obenzy1) -N-(1-(4-(trifluoronethyl)benz
yppi peridin-4-yl1)-1, 2, 3, 4-
WO 240048186 0i soqui nol i ne- 7- car boxam de (conmpounBCBE2004/641448
NVR (DMSO-d6): 8 8.09 (d, J=7.7 Hz, 1H), 7.67 (d,
J=8.3 Hz, 2H), 7.57 (d, J=8.0 Hz, 1H), 7.52 (d, J=7.7
Hz, 2H), 7.47 (s, 1H), 7.41-7.36 (m 2H), 7.18-7.12
m 3H), 3.78-3.68 (m 1Hravid764 (s, 2H), 3.54 (d,
8.5 Hz, 4H), 2.8 Ro.74 (M A4AHK ECs,73-2.64 (m 2H),
04 (t, J=11.1 Hz,22H),| 1. 75 (b J=12.4| Hz, 2H), 1.55
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[ 0355] N- (1- (4- Cyanobenzyl ) pi peri di n-4-y1)-2-(4-fluorob
enzyl)-1, 2,3, 4- tetrahydroi soqui nol i ne-7-carboxam de
(conpound 40) was prepared from nethyl 2-(4-
fl uorobenzyl)-1, 2, 3, 4-t et r dB§dr oi soqui nol i ne- 7- car boxy
| ate as described in step 4 of Exanple 7(a) above to
yield the compound as a tan crystalline solid (70 ny,
83% . 1HNMR (DNBCU6) 8 8.08 (1H, d, J=7.7 Hz); 7.78
(2H, d J 8 Fh) 7.57 (1H d, J=8.0 Hz); 7.49 (3H
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in Exanple 7(c).
[ 0357] 2- (4- Fl uor obenzyl) - N- (1- (pyri di ne-3-yl met hyl ) pi p
we@eiodise1de y1) - 1, 2, 3, 4- PCT/US2009/041448
t et r ahydr oi soqui nol i ne-7- car boxamn de (conpound 41):
Tan crystalline solid (40 ng, 50% . 1H NMR (DWVMSO d6):
6847844(2H m,; 8.08 (1H, d, J=7.7 Hz); 7.68 (1H,
Slep3 7 Hz); 7.57 (1H, d, J=7 .7 Hz); 7.47 (1H, s);

0- 7.,18-7.12 8.(1H,
[03%31 I S AR E LI N
car‘t(oﬁly']jatel'(i §6 % @aﬂﬁ‘l?dﬂ ?]rfd]{ghl&ﬂlllydrok%)éhy?\r/ﬁtzl{'l ()? lgl,42§|;8 mdws)in 8

%L«s%%w? pegel a‘b%q%béwMWEE %Oisti( at r%??l%m%%tbrﬁéwml5t5%ﬁ%ﬂing
mat¥iRdREFHcaicd (et "ﬁmegesﬁinng cloudy reactlon mixture was then
t et rahydr oi soqui nol i ne-7-car boxam de (conpound 42)
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7.3 @H, df.j=81=H4); 1.55H2H, b s)75.36 24, bil 5); 35321 M, Uriz), 3.31 (38, d, 2H0.9
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[03% i vA?  sutiggrof édf’rwmgnzsw 1453, éﬁ@faﬁi/‘éfg’éﬁ‘i%‘&lmﬁ Teghogylic
am&h;la%cm[efnd& (Bo%‘g ‘0hl7 r&mou) %1 Ibmzﬁmnﬂﬁw ([7g Mg, G Bi rﬂn%[l) 4-

amitedht(é- cgalgb@pzmplpw (Eh)gtgocgllprlple g@ r@ 3)51 83n131¢1) and trlethylarmne
(125 uL, 91 mg, 0.9 mmol) were added. The resulting reaction mixture was allowed to stir at
room temperature overnight and poured into saturated sodium bicarbonate solution (30 mL)
to give a white precipitate which was filtered and dried under vacuum. The resulting solid
was triturated with ethyl ether to provide 2-(4-cyanobenzyl)-N-(1-(4-cyanobenzyl)piperidin-
4-y1)-1,2,3,4-tetrahydroisoquinoline-7-carboxamide (compound 37) as a white crystalline
solid (69 mg, 82%). 'H NMR (DMSO-d;): § 8.08 (1H, d, /=7.7 Hz); 7.79 (4H, dd, J=8.5, 6.9
Hz); 7.60-7.54 (3H, m); 7.49 (3H, d, J/=8.8 Hz); 7.16 (1H, d, /=8.3 Hz); 3.78-3.66 (3H, m),
3.55 (4H, br s); 2.86 (2H, t, J/=5.2 Hz); 2.82-2.66 (4H, m); 2.04 (2H, t, /=11.3 Hz); 1.75 (2H,
d,/=11.3 Hz); 1.55 (2H, q, J=11.8 Hz). MS (M+H)" = 490.

(b) Synthetic Example: Compounds 34-36 and 38-39.

[0347] Compounds 34-36 and 38-39 were prepared using procedures analogous to those
described in Example 7(a).

[0348] N-(1-(4-Cyanobenzyl)piperidin-4-yl)-2-(4-fluorobenzyl)-1,2,3,4-
tetrahydroisoquinoline-7-carboxamide (compound 34): 'H NMR (DMSO-ds): & 8.08 (d,
J=7.7 Hz, 1H), 7.78 (d, J=8.3 Hz, 2H), 7.57 (d, J=8.0 Hz, 1H), 7.49 (d, J=8.3 Hz, 3H), 7.41-
7.36 (m, 2H), 7.18-7.12 (m, 3H), 3.78-3.68 (m, 1H), 3.64 (s, 2H), 3.53 (d, J=7.7 Hz, 4H),
2.89-2.65 (m, 6H), 2.04 (t, J=10.6 Hz, 2H), 1.74 (d, J/=12.1 Hz, 2H), 1.54 (q, /=11.6 Hz, 2H).
MS (M+H)" = 483.
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A3 A39 C40 A41 C42 B Wuat is clainmed is: 1. A
conpound having the structural formula T- N1 Rl or

w@2phasataceuti cal |y acceptabl e salt, prodrug oPCINUS2002i@41448
t hereof, wherein

[0349] 2-(4-Fluorobenzyl)-N-(1-(pyridin-3-ylmethyl)piperidin-4-yl)-1,2,3,4-
tetrahydroisoquinoline-7-carboxamide (compound 35): 'H NMR (DMSO-dy): & 8.47-8.44
(m, 2H), 8.08 (d, J/=7.7 Hz, 1H), 7.68 (d, J/=7.7 Hz, 1H), 7.57 (d, J/=7.7 Hz, 1H), 7.47 (s, 1H),
7.40-7.32 (m, 3H), 7.18-7.12 (m, 3H), 3.78-3.68 (m, 1H), 3.64 (s, 2H), 3.50 (d, /=9.9 Hz,
4H), 2.89-2.64 (m, 6H), 2.02 (t, J/=11.1 Hz, 2H), 1.74 (d, /=11.8 Hz, 2H), 1.55 (q, /=12.0 Hz,
2H). MS (M+H)" = 459.

[0350] 2-(4-Fluorobenzyl)-N-(1-(4-(trifluoromethyl)benzyl)piperidin-4-yl)-1,2,3,4-
tetrahydroisoquinoline-7-carboxamide (compound 36): 'H NMR (DMSO-dj): § 8.09 (d,
J=17.7Hz, 1H), 7.67 (d, J=8.3 Hz, 2H), 7.57 (d, J=8.0 Hz, 1H), 7.52 (d, J=7.7 Hz, 2H), 7.47
(s, 1H), 7.41-7.36 (m, 2H), 7.18-7.12 (m, 3H), 3.78-3.68 (m, 1H), 3.64 (s, 2H), 3.54 (d, J=8.5
Hz, 4H), 2.89-2.74 (m, 4H), 2.73-2.64 (m, 2H), 2.04 (t, J=11.1 Hz, 2H), 1.75 (d, /=12.4 Hz,
2H), 1.55 (q, J=10.6 Hz, 2H). MS (M+H)" = 526.

[0351] 2-(4-Cyanobenzyl)-N-(1-(pyridin-3-ylmethyl)piperidin-4-yl)-1,2,3,4-
tetrahydroisoquinoline-7-carboxamide (compound 38): White crystalline solid (58 mg,
73%). "H NMR (DMSO-d;): & 8.68-8.65 (2H, m); 8.45 (1H, d, J/=7.2 Hz); 7.99-7.93 (3H,
m); 7.74 (3H, d, J/=8.0 Hz); 7.64 (1H, s); 7.55-7.51 (1H, dd, J=7.7, 4.7 Hz);, 7.32 (1H, d,
J=8.0 Hz); 4.54 (3H, br s); 4.35 (2H, br s); 4.31 (2H, br s); 4.06-3.9 (1H, m); 3.43 (3H, d,
J=11.3 Hz); 3.13 (4H, br s); 2.01 (2H, d, J=12.4 Hz); 1.75 (2H, q,/=11.7 Hz). MS (M+H)" =
466.

[0352] 2-(4-Cyanobenzyl)-N-(1-(4-(trifluoromethyl)benzyl)piperidin-4-yl)-1,2,3,4-
tetrahydroisoquinoline-7-carboxamide (compound 39): White crystalline solid (47 mg,
52%). "HNMR (DMSO-dy): 8 8.09 (1H, d, J/=8.0 Hz); 7.81 (2H, d, /=8.3 Hz); 7.68 (2H, d,
J=8.0 Hz); 7.60-7.44 (6H, m); 7.16 (1H, d, J/=8.0 Hz); 3.78-3.66 (3H, m); 3.56 (4H, br s);
2.91-2.66 (6H, m); 2.07 (2H, m); 1.75 (2H, d, /=11.0 Hz); 1.57 (2H, q, /=11.7 Hz). MS
(M+H)" = 533.

(c) Synthetic Example: N-(1-(4-cyanobenzyl)piperidin-4-y1)-2-(4-fluorobenzyl)-1.2.3.4-

tetrahydroisoquinoline-7-carboxamide (compound 40).

Step 1
[0353] Methyl 2-(4-fluorobenzyl)-1,2,3,4-tetrahydroisoquinoline-7-carboxylate was

prepared as described in step 2 of Example 7(a), above, using 4-fluorobenzaldehyde in place
of 4-cyanobenzaldehyde. Column chromatography (20>30% ethyl acetate/hexanes)
provided the compound as an off-white crystalline solid (1.26 g, 81%). '"H NMR (CDCl3) &
7.84 (1H, d, J=7.7 Hz), 7.71 (1H, s); 7.47 (2H, br s); 7.22 (1H, d, /=8.0 Hz); 7.08 (2H, t,
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ring system"B" is -(aryl or heteroaryl)-; ring system

"C'" is an azacycloal kyl ring in which Dis C, CH CR4,
W@eooN13243¢6 s CH, CR4 or N, provided that at | eaRCT/UR®0WO41448

Dand Zis N and the bond between D and the carbon at

the position denoted by "b" is a single bond or a

double bond; J is -0-, -N(R38)-C(0)-, -C(0)- or
J=8089n4.00-prod 2 1ded); BI9At3H ()3 .8h@HI, Br 4)s3.0DE2Hpbr 8); 2.98 (2H, br s).

8) 0) - D is CHor CR4, Zis N, J links ring

NBé@@?@ 35& and "C', the dotted |ine connecting ring

system " to the carbon denoted by "b" in ring system

S ent, apd bond, bet ween. D an e caybon
[03 %ﬁ?o m gffF Oﬁiﬁ%ﬁy h 10%? géﬁ@?‘é‘&%%‘mﬁ?lm? d-cgr Q?‘ﬂ{:ﬂ aélc{)o nd,
hyd(&hlo%@@zasépﬂcﬁarecgfr&)l methyl h{ﬂ”ﬂ%orrob&ﬁy§¥l$ BlBetra r&@&humohne-

otted |ine connectln% ring B” to the carbon

T-catbptasepsisipseriyed jnrstan Tof Expaplei(a cwbors H&f‘s@ﬁtpou%wa%qbéamed as
a Wi BAHNERNA RaA0fbit Afa Rl hE arﬁﬁgaaﬁd%t vkliin P20 £100%). 1

y Is a single bond I s absent,
NMRhOMYP de)d 11i.0fe(1obinact 3 1rg. 79 (31 rs)y%ﬁ&(ﬁH Ed f=8.3. hé Hz), 7.36-

r2CREERD, SEOBLER Bt S0 T A Y T Gl 09.00
H@b&ﬂﬂ@ﬂeﬁﬁécﬂ%ng D and the carbon atom denoted by ' b

in i system"C', and (d) when J is -0-, the
rlégiggsten1denoted by "B" is other than phenyl; R is

[035%] (migﬂacgh&%bﬁz,yl)g@ér@am@@) -4u- ﬁhdfrﬂ)énzylﬁ 1,2,3,4-

R2 - R22
tetr@y%roesegm@glmgrk%rl?oxm(nﬁg)(ccpanpupqlil zw%quﬂq@d&on} %t)hyl 2-(4-
ﬂuOQ@JGQ%’:“)SI of, 4tt'8§a1{yg(%ls%§ulﬁl)lh%l-7 ceﬁ%cﬁ{y% dsQl@@nle’d fn%?é?adp&(txamplc

(6 003 @.yee@fith@@ompmd)as amﬂm%@qsnbd (i SOt UM (DMSO-
G R R gt e it PR o7 by 8GR Y oy

J=8a¥ dz)at naanéqzleama 7t1cqe12h(eH oy ¥ 7R-3168 HERm)eR6h (IRB s);$.53 (4H,

o KBITERIERTS b RERE) B 1 90 e A Lyt e s
q, J=(1COHH ¥k ki) Gakgs - (CO- C6 al kyl ) -Hca, -(C0-C6
al kyl)-L-R7, -(C0-C6 al kyl)-NRBR9, -(C0-C6 al kyl)-ORm

(d)sxx@et@x%lsbé' CorhhRl41-44 C0- C6 al kyl ) - S(0) 0_2R1,

-hal o -NOZ and -CN, wis O, 1, 2, 3 or 4; each R4
[03$@ in @rpménﬂ -§2 W@ﬂeeacqp@@dﬁlﬁmﬁpqu@mH@@nalng)to thogeGles@iped
1nE§ @&g% -(C0-C6 al kyl)-Ar, -(C0-C6 al kyl) -Het,

aIkyI) Cak, -(C0-C6 aIkyI)-Fba, - (C0-Co

[035] Ky | J-4-F Rtober(z00-1C61 - “abiigin) SHRBRSY Dpif 04O B I - ORm
tctralﬁrg%lsogumohré(%car 0 )am&iﬁ (C(;m%u%% Wé 6 Ifll% ﬁrytS%H ng 21%1%18 %nO%
'H XpIR (@)MM)B%)C@@’GWEBEM @Hf 8Y)/8.G%QH, d, J/=7.7 Hz); 7.68 (1H, d, J=7.7 Hz);
7.57 (1H, d, J=7.7 Hz), 7.47 (1H, s); 7.40-7.32 (3H, m); 7.18-7.12 (3H, m); 3.78-3.68 (1H,
m); 3.64 (2H, s); 3.50 (4H, d, /=9.9 Hz); 2.89-2.64 (6H, m); 2.02 (2H, t, J=11.1 Hz); 1.74
(2H, d, J~11.8 Hz); 1.55 (2H, q, /=12.0 Hz). MS (M+H)" = 459.
[0358] 2-(4-Fluorobenzyl)-N-(1-(4-(trifluoromethyl)benzyl)piperidin-4-yl)-1,2,3 4-
tetrahydroisoquinoline-7-carboxamide (compound 42): White crystalline solid (55 mg,
60%). 'HNMR (DMSO-ds): & 8.09 (1H, d, J=7.7 Hz); 7.67 (2H, d, J/=8.3 Hz); 7.57 (1H, d,
J=8.0 Hz); 7.52 (2H, d, J/=7.7 Hz); 7.47 (1H, s); 7.41-7.36 (2H, m); 7.18-7.12 (3H, m); 3.78-
3.68 (1H, m); 3.64 (2H, s); 3.54 (4H, d, J=8.5 Hz); 2.89-2.74 (4H, m), 2.73-2.64 (2H, m);
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pisO, 1, 2, 3 or 4, gqis O,
that the sumof p and g is 1,

W0 pi0egsa3< p +

Dor Zis one of the x R4 groups on ring system"C'

wher ei n

is -(00-C6 al kyl)-L-R?,

_(00-06 al kyl)-C(0)RL,

or
4

1,
21
when D o

2, 3
3 or
r Z
-(C0-C6 al kyl)-N

4, provided
X is 0 or an

is CR4, PCBUSDOYO41448

T

R8R9, - (C0- CB

- (00- G

2. ozauﬂyt )1-5( 0)8); AR (OH, d,@=t24 Hizp 1\84i(2H, q, Q=1 &6 HSY, CMS{],\/HH,)

al kyl ) - ORm
or (C0-C3 al kyl) -
2631 kyl ) -

with one or two

(e) meteeseanAWMIPK actimity cycloalkyl

R16;

i n which each carbon of the -(C0-C3
'S optionally and i ndependently substituted
the ring denoted by "A"
or heterocycl oal kyl ;

téhe][{ﬂ[;%lizt A:clco: %Et%?a&?é@k) using an

kyd Feakiues foCAMIK adtiyilign e &ampounds

i s
each

10353 S ComRSRERT T o SaB S8 el
enzﬁhgﬁhk&? hglfnllmm(ﬂfn%s@- ~06..al kyl ) - NR8R9, . - (.CD-
34- %ﬂ(%ﬁ p5esqg’_e8ﬁ1 %S%IOM val}lclt(zg) ﬁie’ss :cb@@d)_%M; B’ is%l—l uM;

“Cab kmbm&aﬁa@nZBJ;,o rbgvegen, -NO2 and -CN, and y is O,

1, 2, 3 or 4; inwhich each L is independently
sel ected fron1-NRQC(O)O-,TaU@§O)NRQ-, RIC( 0) - NR9-,
-NROC(0) S-, - SCOYMRSe., - NROGMPK ECsoC( 0) | NR9- |
NROC(S) 0-, -O0C(|S)NRB-, -INROC(S)-AR9-, -NROC(S)S-,
-SC(S)NR9-, NRIC(5, -IC(S)NR9-C - SC(0) NR9-,
-NROC(S)-, -S(0)0 B6 -CG(0)0, -®(0)-, (SO,
-0(S)-, -C0)S-, -BAO)[, -A9YS-, -SAF)-, -0¢0)0-,
-SC(0)0-, 0C(O)S 3¢SO, -0(S)S-,
- NROC( NR2) NR9- , - NRRSOZ-|, - SOZNRY- and

40 A

41 C

42 B
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NROSO2NR9-, each R6, R7, R8 and Rl is independently
selected fromH, -(Cl-C6 al kyl), -(Cl-C6 hal oal kyl),
WO ¢@oA8a3@l kyl ) - Ar, -(Co-Co al kyl)-Het, -(Co-QeCT/US2009/041448
al kyl)-Cak, -(Co-Co al kyl)-Hca, -(C0-C6
al kyl)-L-(Co-Co al kyl), -(Co-Co al kyl)-NR9-(Co-Co
al kyl), (CO0-C6 al kyl)-0-(Co-Co al kyl), -(Co-Co
al kyl )-C(0)-(Co-Co al kyl) and -(C0-C6
I.kyl)-$S(0)02-(Co-Co al kyI) each RO is independently
Wh%é?é&‘z“bg(‘%rom H -(Cl-C4 alkyl), -C(0)-(CL-C4 al kyl)
and - 20 (C1-C4 al kyI) each G is independently
1. A‘@(n@b‘?nd qvingdhe stueRrabdorgiuky | ) - in which each car bon
of the (CO-C3 alkyl)- is optl(Qan l'y and independently
substituted with o o,r,J each R16 is

i ndependent |y §e| S%{{ f£ om B(CLyC6 al kyl), -(Cl-C6
- Ar

hal oal kyl ), - Co- Cg, al kyl) - Het ,

(CoCoaIkyI) Cak cd, - (0o-Cs

al kyl ) -L-R7, (CoCoakyI) NR: L. (Co-Co al kyl)-OR1,

- (C0- C6 aIkyI) C(O)R1, (CoCoaIkyFF) S(0)0_2R1,

-hal ogen, -NO2 and -CN, or two R16 on the same carbon
or aqtmiageuticallyf eeentehlosaltRyrodiug of Yerepdsribkeenf] yheehect ed

e iy 0 (5 G i)
ringleyendalitis yn Aracyrioatiet ringéckhis is an optional ly

subst jt.ut.e A ach Het is an optionally
substfl)t%{:’egﬂ’n]t¥ olgryl each Cak is an optionally

subst Z st CRYEIN @kdvyded tieaaticddc and cﬁ"[mhd@tslm nad |y
gg? Isgﬁqtg Q;Flgeuh\géeeellr o%{detgg ggr% at th%np%smgg Henotelé y ¢ ’SIS a single bond

2009/ 1331 36Kb1d 8623009/ 041448 2 A conpound according to
[ wherein ring system"B" is (R3)wand is not

f e -t Phe(G ab{lek Sttt prpgdedshat: - N |

(a) when J is -O- or -N(R*)-C(0)-, D is CH or CR*, Z is N, J links ring systems
“B” and “C”, the dotted line connecting ring system “B” to the carbon denoted
by “b” in ring system “C” is absent, and the bond between D and the carbon
atom at the position denoted by “b” is a single bond,

(b) when J is -C(O)-, J links ring systems “B” and “C”, the dotted line connecting
ring “B” to the carbon denoted by “b” in ring system “C” is absent, and the
bond between D and the carbon atom at the position denoted by “b” is a single
bond,

(c) when J is absent, the dotted line connecting ring system “B” to the carbon
denoted by “b” in ring system “C” signifies that ring systems “B” and “C” are
fused through the bond connecting D and the carbon atom denoted by “b” in
ring system “C”, and

(d) when J is -O-, the ring system denoted by “B” is other than phenyl;
R'is H, -(C;-C4 alkyl), -C(0)~(C,-C4 alkyl) or -C(0)0O-(C)-Cy alkyl), and
R? is -Hca, -Cak-N(R”)-G-R* or -(C,-Cs alkyl)-N(R”)-R** in which one or two carbons
of the (C,-Cs alkyl) are optionally replaced by -O-, -S- or -N(R®)-, and R** is -R”,
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1.-C1- k/--0 3. A conpound according to claima1,

wherein ring system"B" is (R3)wii 1--C 4. A conpound
wW@ewonshieg to claiml, wherein ring system " B"PCHUSRBY/ (41448

iliss4d.\ _.--Nr Lk/N--...,../ 5 A conpound according

to claim1, wherein ring system"B" is (R3) / -1-- -

1-N 6. A conpound according to claim1l1, wherein ring

sy sGeki’ oBC(DI0( BT nalkyl),-prided tht twe Eshsechtivécariomp ofithd (C,-Cs

accqrdi ng to cl ai wherein ring system"B" is(R3)w
) S Petisd B 0r 6 system - & T n whi oh w1 5 0
ar add Rowgetdr with tangitreeni t6 wNichnkkytdieatakthalrcoind tégdtheCo form

substituted with R3, C substituted with the -J-(ring
systé€m"C'), or C substituted with the -C(0)-NRLR2. 8.

Lach WO BEHAGSAY d188ed PorR 0, s 20dyBI 18, -&; Haloalbyey, &iCh-C he

sum of Xr and q.al s 2 ?r 3. 9. ,? colgrpou_nd accor di n% _tCo

cl @ik vifeCeirkyDHEt compeuttiy hask  t e-(statardriigaat(To-Ce

formhar-R7<(&-Cs DefBENRER?, -(Co-Cs alkyl)-OR', -(Co-Cs alkyl)-C(O)R",
-(Cy-Cg alkyl)-S(0)g-R"’, -halogen, -NO; and -CN;

wis0,1,2,30r4,

each R” is independently selected from -(C-Cs alkyl), -(C1-Cs haloalkyl), (Co-Cs
alkyl)-Ar, -(Co-Cs alkyl)-Het, -(Co-Cs alkyl)-Cak, -(Co-Cs alkyl)-Hcea, -(Co-Cs
alkyl)-L-R’, <(Cy-Cs alkyl)-NR®R’, <(Cy-Cs alkyl)-OR'?, -(Cy-Cs alkyl)-C(O)R ",
-(Cop-Cs alkyl)-S(O)o_leo, -halogen, -NO; and -CN, and two R’ on the same carbon
optionally combine to form oxo;

pis0,1,2,3 0or4;

qis 0, 1,2, 3 or 4, provided that the sum of pand qis 1, 2, 3 or 4;

x is 0 or an integer < p + q, wherein when D or Z is CR*, the R* of D or Z is one of the x
R* groups on ring system “C”;

T is -(C-Cs alkyl)-L-R’, <(C-Cs alkyl)-NR*R’, -(Co-Cs alkyl)-OR ', -(C(-Cs
alkyl)-C(O)R'?, -(Co-Cs alkyl)-S(0)oR " or

(RO o in which

Q is -S(0),-, L, or (C¢-Cs alkyl)-, in which each carbon of the -(Cy-Cs alkyl)- is
optionally and independently substituted with one or two R'®;

the ring denoted by “A” is heteroaryl, aryl, cycloalkyl or heterocycloalkyl;

each R is independently selected from -(C;-Cs alkyl), -(C,-Cs haloalkyl), -(Cy-Cs
alkyl)-Ar, -(Co-Cs alkyl)-Het, -(Co-Cs alkyl)-Cak, -(Co-Cs alkyl)-Hca, -(Cy-Cs
alkyl)-L-R’, -(Co-Cs alkyl)-NR®R’, <(Co-Cs alkyl)-OR'’, <(Co-Cs
alkyl)-C(O)R'®, -(Co-Cs alkyl)-S(0)o2R ", -halogen, -NO, and -CN; and

yis0,1,2,3 or4;

in which
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/ (R3)WRL 10. A conpound according to any of clains

1-9, wherein Tis (R5)Y 11. A conpound according to
wWeL@ons2l®g wherein each R16 is independently SeCEUSA9/041448

from (Cl-C6 alkyl), -(Cl-C6 hal oal kyl), -(CO0-C6

al kyl)-L-R7, -(C0-C6 al kyl)-NR8BR9, -(C3-C6 al kyl)-0le,

-(C0-C6 al kyl)-C(0)R1, -(C0-C6 al kyl)-S(0)0_2R1,

- hal ogeh[ is N@pcadahtly Gectechfiorh WISR I (M)On -DGEORERTE car bon

2B and FICCTREEE BRI SR @Ry NOGIGR CREINER:
2: ty: g , -SRRJ(_SIgg, m(@fﬂ)m_«%el NR’€(SPNECE -Nﬁ@ds?s(&sgcwﬁ\@&
al k§| )- ﬁ%@smﬁéﬁxﬁﬁ,’-yg@éﬁﬁ&%%@%,_-&%q 6?—8&%’ -0C(0)-,

alkyl ). @90 (GOSR-@ldsy!, JS0R), 0@)d-CBCRD). 20KD)0-, AH0)0-

in which no alkyl or haloal kyl js substituted with an
aryl -, hetEM8aryf)OnyR@Fcab AR (GNRINR", -NR'SO2-, -SO.NR - and
het er ocygR@& kigb- cont ai ni ng group. 12. A conpound
according to claim 10 or claim1l, wherein Q has at

nost Wk Rﬁllg, Branghdd * sundeppndgnibeseldsted digm H, 181-Cpalkyl), -(Ci-Co

Comtoer R Yl A ARG L i (<o

accor di alxybhélee| 4CHCLAkyIheiCeiCa alRyl)s-(COERalky aN& 1(GI-Es alkyl),

otor a et B GGt k. FE M ik R UAE oo

A conpoulgi)SCopLACHT blayny of claims 10-14, wherein vy

1. 9. A d di t [
10- Tacac e dnPERER s e b bt O Der VL B
- (CL- Coamd lc(b)(;)-(e(-@;auafﬁ&,hal oal kyl), -(Co0-C6
al kyl)-L-R7, -(C0-Cb a ylcg- NR8R9, (C0-.C6 al kyl)- Ole,
- ( CO- @sh 1Ry}d)§pqg(ig)tm’S(Q)e- ,_qgg((‘ar(f@ﬂll’ _lg(lgml_c@mgh carbon of the
- hal ogenyc N yBOE opfdhallly ﬁnd"ﬁhgﬂén%@lgsﬁ%ﬁm’f@ Wb oMtwo
i s independentl'y selected fromH -(Cl-C6 alkyl),
- (Cl- C8RAal oal kyl ), -(C0-C6 alkyl)-L-(Co-C6 alkyl),

- (C0- hdey b )z - )-¢C12¢ Py P (- (Co-
al kyl - 5&%&%@@%@ )Sgg?t%%e(calﬁ%%@g((gf CeglogyD: -(ConCe
al kyl) akgD-ArCACEEs alkkyHHet, (@@ alleyl )80akO8 Co-8ls kbklyh)sHeandCo-Co
i n whi ch,n@ al,ky a | kS-S IHLud e ith an
aryl -, Ay @?Ldgr’jdcofgéca%gh)g@#igl ?S?O'Cé HE%HR "&0'\%6

het er ocyikyDal(RYR Y cO0E-@d alkyigS@)QIRI’, -hal@en ANSpd uENd, or two R'°
accor di ng to any 8f cl ahigrrs ]fO- 17, wherein the ring

syst em QEHSEYC ByPopcomtinc g frm 9Xon 5 heteroaryl . 19.

A conpBunild@eednty Bgcdi@ fadty -19f-(Cl-@] 1Byl 0. (C\Mag bR 1) and
the ring ééstem denoted by "A" is a phenyl. 20. A
(:orrpoundC Qo(ﬁm%l%, any of clains 10-17, wherein the
ring RYsheRPFdenQlrthdeyendéhilyl & A Hgt eroaryl. 21. A
conpound according to any of clainms 10-17, wherein the
ring eApB e alansewadlysybstijted asyla pyridyl, a thienyl, or

a fur g g ing to any of clains
1 or %@%‘f1Séﬁgpt§ngﬂfﬁ%g€tgtengggtgﬁqh§s the structural

f or mu¢agh Cak is an optionally substituted cycloalkyl,

cach Hca is an optionally substituted heterocycloalkyl, and

cach alkyl is optionally substituted.
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(R4)), 1 T/ \()N<() NNR2 (R3),,/ inwhich nis 1,

2, 3 or 4. 23. A conpound according to any of clains
wa2@9/130321, wherein the conmpound has the struRC€TID81009/041448

formula in whichnis 1, 2, 3 or 4. T(R3),, \-- N1

(R4)),- <O NRR / R1 24. A conpound according to any

of clains 1 or 10-21, wherein the conmpound has the

structural fornula ;Hi\

X
A
2 A compound according to claim 1, wherein ring system “B”is (R and is not

fused to the azacycloalkyl.
3. A compound according to claim 1, wherein ring system “B”is (R

4. A compound according to claim 1, wherein ring system “B”is (R

FEAN N
EE\/VN\//\?J‘J

5. A compound according to claim 1, wherein ring system “B”is ~ (R°w

6. A compound according to claim 1, wherein ring system “B”is (R’

7. A compound according to claim 1, wherein ring system “B” is (R and is not
fused to ring system “C”, in which w is 0 or 1, one of E' and E” is N and the other is CH, C
substituted with R?, C substituted with the -J-(ring system “C”), or C substituted with the
-C(0)-NR'R%

8. A compound according to any of claims 1-7, wherein the sum of p and q is 2 or 3.

9. A compound according to claim 1, wherein the compound has the structural formula
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25. A conpound according to any of clainms 1 or 10-21,
wherein the conpound has the structural fornula 26.
womompaend according to any of clainms 1 or 10PQI/PS2009/041448

wherei n the conmpound has the structural fornula

27. A conpound according to any of clainms 24-26,

wherein J is -C(0)-, Zis CHor C substituted with one

of the x R4, and D(FR“S\ A cgnpound according to

any of clains 24-26, (wher % -C(0), Zis Nand D

is N 29. A conmpoung accprding o any of clains

24-26, wherein J i - 0)-N—2R4s Nand Dis CH
or C substituted with on&'of th@{x R4. 30. A compound
according to any of clainms 1-29, wheréin R is H  31.

A conpound according to any of clains 1-30~wherein R2
is Hca. 32. A conpound according to cla \, Wherein
R2 is an optionally-substituted nonocyc P

het er ocycl oal kyl . 33. A conpound accor ghng %4 aim

10. 3 corifrhe betoRing 6 ang opdliienald, whehst ist Ged :
azetidin-3-yl), (optionally substituted

11. P Q&ﬁ]]&dﬂlhﬁ‘ aéJCOle-ﬂ tocla@Rt b aPRdiy e&%h@ﬁ is Lt ?gldently selected from

érro di n-3-y or otlonad%su stituted

-(Ce&ephyr: 4(@1{;6 hal_mlkyllx tonpoikd)-bde orEi-hy: alﬂiﬁl)é\{PaRm #3;Cs

auq?@ék@' rtc F%yirl&é IUD u dc aillg’lt§(§ %ﬁ ﬁa'l(%n ) aid -CN, and

twodh rpotha dara@: canbajl ngonerbly@bmbme 33formhe ogd,nn F\’Zlcihgach R’,R"and R"

o RN SR8 b S LRI S0 U P 1

alkyl @22 AKGO-NIE (@4-Ry hikyl), -(Co-Cs alkyl)-O-(Co-Cs alkyl), -(Co-Ce

alkyl)-C(O)-(Cy-Cs alkyl), and -(Cy-Cs alkyl)-S(O)o2-(Co-Cs alkyl), and in which no alkyl or
haloalkyl is substituted with an aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing
group.

12. A compound according to claim 10 or claim 11, wherein Q has at most one R'® or oxo

substituted thercon.

13. A compound according to claim 10, wherein Q is an unsubstituted -(C;-C; alkyl)-.

14. A compound according to claim 10, wherein Q is -CH;-, a single bond, -C(O)-, -S(O),-
or -CH(CHz3)-.

15. A compound according to any of claims 10-14, wherein y is 0.
16. A compound according to any of claims 10-14, wherein y is 1.

17. A compound according to any of claims 10-14, wherein each R’ is independently
selected from ~(C;-Cs alkyl), -(C;-Cs haloalkyl), -(Co-Cs alkyl)-L-R’, -(Co-Css alkyl)-NR°R’,
~(Co-Cy alkyl)-OR'®, -(Cy-Cy alkyl)-C(O)R", -(Cy-Cs alkyl)-S(0)o,R", -halogen, -NO, and
-CN, in which each R”, R® and R" is independently selected from H, -(C;-Cs alkyl), -(C,-Cs
haloalkyl), -(Cy-Cs alkyl)-L-(Co-Cs alkyl), -(Co-Cs alkyl)-NR’(Cy-Cs alkyl), -(Co-Cs
alkyl)-O-(Cy-Cs alkyl), -(Cy-Cs alkyl)-C(O)-(Co-Cs alkyl) and -(Cy-Cs alkyl)-S(O)o.2-(Co-Cs
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36. A conpound according to any claim 33, wherein R2
IS substituted at its 1-position with C(0)-NRO-Het or

WO {0ON321BIR9- Ar. 37. A conpound accordi ng to aPgI/u§2009/041448
clains 1-29 wherein R2 is -Cak-N(R9)-G R22. 38. A
conmpound according to any of clainms 1-29, wherein R2
is -(C2-Cs alkyl)-N(R9)-R 24 in which one or two

allqd)a rixbinsvioth tdvekyl G2 halGalkyl kydupstanted oph aoagl- yetereplyBoeydioalkyl-

and R24 is -R23, -GR23, or
Orhe{%(%yﬁ"%ff ﬁéta'éll)lq%ﬁr 39 A conpound accordi ng to any
of clainms 1-29, wher ej n ether with the
18. b eompppwAd pesotdii e afllﬁ%?ﬂ%lfné 1911t7aWFFéﬁn gt%ﬂ%‘fltﬁ*é?‘)t?doby A
is ah QM LiRterofP. A conpound according to claim 39,
whérein the C(0)-NRIRZ noiety is O (R1)ci g 4 'G
I r 13 2
&%HQ gécom\%tgﬁgﬁgf élﬁ%g 18517 he?eﬂelz% 1r§;s]f§)tém%enoqedl§y A
1sa|phdrypendently sel ect ed from (Cl-C6 alkyl), -(Cl1-Co6
hal oal kyl), -(C0-C6 al kyl)-Ar, -(CO0-C6 al kyl)-Het,
20. -A Ednfna bdcytdingGakiny of 8ImEE 0al7kiyhgreitietge, rimg(s¢Re@lenoted by “A”
. %I kyl)-L-R7, -(C0-C6 al kyl)-NR8R9, -(C0-C6 al kyl)-0R1,
152  al kyl )-C(0)R19, -(CO-C6 al kyl)-S(0)0_2R1,
-hal ogen, -NO2 and -CN, and two R21 on the sanme carbon
21. opeqranrand gocetshintg taany of ¢lgpyn18:d; Wikgeip shanig syptem denoted by “A”

bshi fMle6 by, opg,ef the ¢ R21, N substituted by the
lsa%g-}% 5—2‘ CH substi t ut ed by one of the ¢ R21, CH

22. t/ﬁ gﬁc’r}&p%% ac‘aclga%%%tg an&_%@%lms 61l 16: 2‘? Y bﬁc’etrm}l %e%g)m?)é;un%ql 816

structural formula
\Oi N—R2

(R3

(R“

inwhichnis 1,2, 3 or4.

23. A compound according to any of claims 1 or 10-21, wherein the compound has the

24. A compound according to any of claims 1 or 10-21, wherein the compound has the

J
~ 1
Jo :

structural formula

(R4

in whichnis 1, 2, 3 or 4.

structural formula
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ELI is absent, NH, N substituted by one of the ¢ R21,

N substituted by the -G R28, CH2, CH substituted by
wor®Ins2ishe ¢ R21, CH substituted by the -G R2ZBCT/U820@/041448

substituted by one of the ¢ R21 and the -G R28,

provided that both E3 and E4 are not N. 41. A conpound

according to claim40, wherein the C(0)-NRLR2 nviety
25. 145 céinpoud@ acclrdimtp auy df @dionr cir 1G-28 owlamgin dfe copoursl fbs 4,

erein is 0. 43. A conpound according to any of

Stm&“%?ilﬁoémfwm wherein wis at least 1 and at |east one

R3 is selected fromthe group conspsting of halo,

cyano, -(Cl-C4 fluo oaIkyI) -0- (dL- 4 f,1 uoroal kyl ),

-C(0)-(Co-C4 al kyl) 0N S al\kyl) ,

-C(0) N(Co-C4 al+Hz (o} C4 a , -5(0)20-(C0-C4

al kyl), NO2 and - <Lic p#ch tReé Hca includes a

nitrogen atomto whigfke he -C(0)- is bound, in which

no al kyl , quoroaIkyI or heterocycloalkyl IS

substitu th an cIoaIkyI

H*effgwfeg}@ PEAT %ﬂtoc’lalﬁf’é‘%iﬁ?ﬁg ﬁ@%@ Whezifzrn I}QCBB‘RB‘&}@HH the
strueEP k@ to any of clains 1-41, wherein each R3 is

i ndependently sel ected from - (Cl- 06 al kyI) -(C1-Co

hal oal kyl ), -(C0-C6 al kyl)-L-R7, FE C6 al kyl ) - NR8R9,
-(C0-C6 al kyl)-0R1, (CoCGakyI) C(O)R’ -(CO-CG
al kyl ) - S(0) 0_2R1, -hal ogen, -N anURz CN, in which

- (C1- G5 al kyl), (Cl- haJr
aIkyI)L(CoCGaky (CO
al kyl), -(C0-C6 aI ky
al kyl)-C(0) - (Co-C6 aI =
al kyl') - S(0) 0_2- ( Co- C6 aI and in whi ch no al kyl or

hal oal kyl is substituted VVI t h an aryl-, heteroaryl -,
27. Ay cdryaluky hm)rdnm te raoy: ydlaals R¢26cwidrain diing (Qy-oXs CH46C A

Subﬁ&'ft&ggﬂgﬂn% %ﬁﬁ\g g any of claims 1-44 wherein x is

‘ng to any of clains 1-44,
wher ei n each R4 is |ndependently sel ected from Cl C6
28. &t kgpound aeserdiz RAPH AT Wyimp 24-205h e 4% H(P): LZ W b N
-(C0-C6 al kyIC? NR8BR9, -(C0-C6 al kyl)-ORL, -(
29. g Ryrpoucy @ycRrding to @0y @Bclahwrta%s«mﬁ)r@nz?m-N(Rﬁ ac@)enz is Nand D

ch R7, R8 and Rl is
in ep%ﬁr’]}3 1tug#}l§vnjg:e&flec t‘ﬁg romH, -(Cl-C6 alkyl), -(Cl-C6

| oal k a ( kyl), -(Co-C6
0. E{? SR ?iré%?ceaﬁ@swgrw% %EMS 155 e o ( cor oo
al kyl) (C0-C6 al kyl (0 CGaIk)and (C0- Co6
31. aﬁml)ous% escerdzng(te@nm cl%trwr% WheTaIni ¥ Wpach no al kyl
or hal oal kyl is substituted with an aryl -
32. e tampeang hecordinato sk yll ovhdnen &F m@lpbaﬁalklwsubﬁ@mt@d menegyclic
7. A conpound according to any of clains 1-36
hete%c%i%a% haV| ng t he structural formula in which Q and

33. g(f(orﬁ%g)? acc?_r Qoe %den%f )év re}ns (é%ﬁllé—é@)%@g eﬁég%tkﬁn_g,_yl),

(oﬂm;ﬁallys{subgﬂﬁﬁ&eﬁg@mlﬁ y- y$)§1(61§3ttoﬁdlll3{( guibimmt(e@:@yxf&dai Kyh)or
- y
(Opéwkilllyysuhﬂttute(?%@a%ya kyl)-Cak, -(C0-C6 al kyl)-Hca,
-(C0-C6 al kyl)-L-R7, éQ)CGaIkyI - NR8R9, (Q)CG
34. & kgmpougRaccor @)m@t;uraﬁ yWherg 6)2 R substitwbed @Gts 1-position with -
é ) Q- 2 al ogen, -NOQ2 and -CN, and two R15
(Co?nlﬁ%’e? %go%e&ﬁzcﬁjbao Igtl onal |y conbine to form oxo; RL7
is Het or Ar. 48. A conpound according to claimA47,
wherein each R15 is independently selected from
-(Cl1-C6 alkyl), -(Ci1-C6 hal oal kyl), -(CO-C6
al kyl)-L-R7, -(CQ0-C6 al kyl)-NR8BR9, -(C0-C6 al kyl)-0R1,
-(C0-C6 alkyl)-C(O)R , -(C04C6 al kyl)-S(0)0_2R1,
- hal ogen, -NO2 and -CN and two R15 on the sane carbon
optionally conmbine to formoxo, in which each R7, R8
and R19 is independently selected fromH, -(Cl-C6
al kyl), -(Cl-C6 hal oal kyl), -(CO0-C6 al kyl)-L-(Co-C6



has the structure -C(0)-NH. 50. A conmpound according
to claim47 or claim48, having the structural fornula
WG 209A3180mpound according to claim47 or clai niP@BUS2009/041448
havi ng the structural fornmula 11) 1425 in which R25 is
sel ected from hal o, cyano, (Cl C4 hal oal kyl ),
-0-(C1-A4 hal oal kyl), -(CL-C4 alkyl), -0-(ClL-C4
35. 2 kothpound G(c0)difgI0-cBAm aB kyheyein RE[SG) Bt @R zcmts dloyitipy with

Qv Ll REORA h@ﬁam OUPN Bt Bt sf@ﬁcﬁ e

which it is bound to the n which no a
36. h%.msgwqepqi agegrdingferany &lﬁlélaﬂ,yvhgf?uhquS sutﬁigfuéqd(?é}tw pos1t10n with

-c(oysiroOM k¥l -com)-hatexocycl oal kyl - cont ai ni ng group. 52. A
conmpound accordlng to claim47 or claim48, having the

A I R g
38, BBicind Ao BT Pt BHREHD I Sh SNy P el YR i
whi€ln @@ drdjvo 0xBE®I of t1i2-(C,-Cs alkyl) are optionally replaced by -O- or -N(R”)- and

R GRS (GG BBRAAST T di o4~y 1)< 6- (1 (4- (1ri f1 uoro

met hyl ) phenyl ) pi peri di n- 4- . ) .
39. A epynayed aespalienda 28y ef daigyl X herga; -R' and R? together with the

nitr 6(1130 ‘vﬁ%h"c%%ﬂe at% CG%L, )I%Cﬁll%{ ﬂo%ﬁh ﬁ & 1)-6-(1-(4-(trif

oronet eny pi peri oxy)benzo
0. (PR Fediuiah T T Brn fh%-czf?\}-ﬂRf%- PRSP (e 1 uo
ronmet hyl ) phenyl ) pi pepi di n- 4- yl oxy) benzo
[ d] oxazol e- 2- car boxaf de;
N- (pi peridin-4-yl).- 1- trifluoronethyl)phenyl)pip

eridin-4- yl oxy enzp[ foRazol e- 2- car boxam de;

j n-4-y1)-6-(1-(4-(trifluor
onet hyl ) phenyl ) pi peri di <E" yl oxy) benzo
[ d] oxazol e-2- carb oxam dé- (c-R%)
N- (4-1isoni coti noyl cycl ohexyl) - 6- 81 (4-(trifluoronethyl
) phenyl ) pi peri di n- 4- yl oxy) benzo [ d] oxazol e- 2-

wh&@hboxan de
(5-(pyridin-4-ylmethyl)-2,5-di azabi cycl o[ 2. 2. 1] hept an-
2-y13feclo1- (4-

(trgﬁbup&gﬁethyl)phenyl)plperldln 4-yl oxy) benzo
[ d]’oxazol - 2- yl ) net hanone;

4- @050(52(104%-(trlfluoronethyl)phenyl)piperidin-4-y|o
xyh@eﬁéghﬁékgxazole-z-
each R*! is independently selected from -(C,-Cs alkyl), -(C1-Cs haloalkyl), -(Co-Cs
alkyl)-Ar, -(Co-Cs alkyl)-Het, -(Cy-Cs alkyl)-Cak, -(Cy-Cs alkyl)-Hca, -(Co-Cs
alkyl)-L-R7, -(C-Cs alkyl)-NR*R’, -(Co-Cs alkyl)-OR'?, -(Co-Cs alkyl)-C(O)R",
~(Cy-Cs alkyl)-S(0),R ", -halogen, -NO, and -CN, and two R*' on the same
carbon optionally combine to form oxo;
E? is NH, N substituted by one of the ¢ R?!, N substituted by the -G-R*®, CH,, CH
substituted by one of the ¢ R*!, CH substituted by the -G-R*®, or C substituted by
one of the ¢ R* and the -G-R**; and
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carbonyl) -2, 5-di azabi cycl o[ 2. 2. 1] hept an- 2-yl ) net hyl ) be
nzam de;

wa2{00832166 ( 1- (4- (trifl uoromet hyl) phenyl) pi per i BCTUL2099/041448
xy) benzo[ c/] oxazol e- 2-
carbonyl) -2, 5-di azabi cycl o[ 2. 2. 1] hept an- 2-yl ) net hyl ) be
nzonitrile; (5 -isonicotinoyl-2,5 -diazabicyclo
[ 2.E iddthepi 6H; ]ﬂ-sgtbls)l(u&d(blz opdof the ¢ R*!, N substituted by the -G-R*, CH,,
(trif or one th he 2P di 0
[ d] oxé@ 8}1]1) 1%:(%/ tﬁzacftﬁ é’ﬁﬁﬁ éqi %ﬁ substltutex lby Xl}/e) %eﬁg or C substituted
4- ( 5- gPorclof (- RT kiid thorGREL, hydvidet ey botpiEp enid Bi e dotyN.0X
y) benzo [d] oxazol e- 2-

41.68 E&QI{MM aceortitl ©%8Hh Ay Ol Rkdn theld(DFNREREMEHRKDONYI ) be
nzonitrile;
(5-(4-fluorobenzoyl) - 2;5-di azabi cycl o[ 2. 2. 1] hept an- 2-y

1)(6-(1-(4-

(trifluoromethyl)ph [Np-pertdi n- 4-yl oxy) benzo[ d] oxaz
ol - 2- yOret hanone; ter ke ULyI

4-(6-(1-(4-(trifluoromet nyl)plper|d|n 4-yl oxy) b
enzo [d]thiazol e- 2- G R28

car boxam do) pi peri di ne-1 - carboxylate

- i di ne4- vl ) 6-(1-(4- f

. % el ?oy) b SEDEAMRIRAT L bt Kb -6 (1- (4 (L1
b | de; . 3

4.0 R sehbbgno s e ‘ﬁ AR Ssised lops L et P R
is saiattéwﬂr%ﬂn@ryd, pﬂoﬁﬁmn@o&lhﬂo cyano (c1 c4 fluoroalkyl), -O-(C1-C
oxy) benzo
ﬂuqxpa(l ip@,@)zﬁ{?ﬁ 4a1wlﬁreﬂ9}q GOp%raiﬂaf% %@1¥§C07C4(aiky(i)&cf( £ 1kyD,
S(@H@r(@m Q]Y{!yl))m@{‘éﬁd) @(@Fﬁbéjlhl%lﬂch the Hea includes a nitrogen atom to

Xy)i m dazo[ di ne- 2- car boxam de;

Whllsll (hr A)c pdaqema mmyé ne élnkyl@l flaargalipglior freterpeydoalley jstsubssitused

Wltﬁ%g E\gﬁ%l %g&lgﬁ%ﬁl %k Hete OIC‘?I lozalkgl C néa;(né n‘? glroupt ert-butyl

4 (5- h
o 5 R R N AR B Sl MR
fror\- (@4(}gerklym ReACy Bglodky(1} - (C{l—%talklyf)l-ﬂ»lﬁf O(Qt@wlﬁyﬂ)ﬁNRW) fCPRCs

etk R 0 L R PREY 07 e PR A e g apd 1Y im

whlbm @dcﬁ mzétfh%nh m&ﬁ%l@yﬂd)epérﬁeﬁﬂyogeﬁcéd from H, -(C,-Cs alkyl), -(C1-Cs
razl ne

el QQl ), Ay BB 1S Or 1l AlkyHPNRGoACSst CrCaor o
alk)ﬂ'rcbr(ﬂom Elg(gp 'r%@a @?511(%5 @(d; (€o-Cs alkyl), and -(Co-Cs alkyl)-S(O)o2-(Co-C

alk}l‘lbs @113/ navhdgharroBler] oy ha)lparlbsé g mbﬁltwm}' wjth 2an pryl-¢ Betgrogry k| qyeloalkyl-

Or%ﬁ%§%§tﬂﬂg i1t)alql‘lla']&g)r’a]g)loxamde
- %%%@éﬁé(g%éﬁor E@F‘g%&ﬁp é4 W%el)ég?)%lglpééx(af’n gganopheny

(4- cyanobenzyl)plperldln 4-y1)-2-(1;(4-(trifluoro
46. Iﬁgqﬂm%uag ﬁczcwcsutg tﬁ@py 85 flatgs 1-44, wherein each R* i$ independently selected

from -(C;-Cs alkyl), -(C1-Cs haloalkyl), -(C-Cs alkyl)-L-R7, -(Co-Cs alkyl)-NR*R?, -(C¢-Cs
alkyl)-OR ", -(C-Cs alkyl)-C(O)R'?, (Co-Cs alkyl)-S(0)o,R'?, -halogen, -NO, and -CN, in
which each R”, R® and R" is independently selected from H, -(C,-Cs alkyl), -(C,-Cs
haloalkyl), -(Co-Cs alkyl)-L-(Co-Cs alkyl), -(Co-Cs alkyl)-NR’(Co-Cs alkyl), -(Co-Cs
alkyl)-0-(Cy-Cs alkyl), -(Co-Cs alkyl)-C(0)-(Cy-Cs alkyl) and ~(Co-Cs alkyl)-S(0)g2~(Co-Cs
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yl oxy) t hi azol e- 5- car boxam de; tert-butyl
4- (5-(1-(4-cyanobenzyppi peri di n-4-yl car banoyQ hi azol -2

WO 20094t82336/) pi peri di ne- 1- car boxyl at e; PCT/US2009/041448
N- ( 1- (4- cyanobenzyl ) pi peri di n-4-yl)-4-(1-(4-ethoxybenz
yl) pi peri di ne- 4- car bonyl ) benzam de;

4- (4-(4-chl orobenzyl) pi per azi ne- 1-carbonyl)-N-(1-(4-cy
alksdp aindaimzwﬂiglpmqoaml i haldalkyl iysupbemedwitden aryl-, heteroaryl-, cycloalkyl-
4-(4-(4- Io I perazi ne-1-carbonyl)-N-(1-(4-cy

or hﬁﬁ&ﬂ%é“?%ﬂ % ‘lljp y1) benzani de
(1-(4- cyanobenzyl)plperldln 4- (4-(5-(trifluoro

47. I’f%f%ﬂ’%? ﬁqcerchngzto)?py Bf cd@];né Ar3penr 4¥ 46 havmg the structural formula
1- car bonyl ) benzam de;

NI --(1-(4- cyanobe zy!) pi peri di n- 4 (1 (4 (triflu
or onet hyl ) ben B‘% r|dJ - hal am de;
NI --(1-(4- ano en y |pe 'dT9 4 1) 1- phenyl pi pe

NI - - (1- bepzyTT «rri ' JD4-y12 NRlcyaﬁobenzyl)pip
eri di n-4-ylJterepht hal ani def®™
N- ( 1- (4- cyanobenzyppi peri di n-4-y1)-2-(4-fl uorobenzyl) -

inwmﬂ@»s 4- tetrahydroisoquinoline 7- car boxami de;

h

5 Wslddgrangnmidning seBiE LW SR DICRPLRSE Lelcfo).

2- (vis b)) uardbehzyl) - N—(l (4-(trifluoronmethyCbenzyl) pi pe

i di -41-5 1)-1, 2, 3,.4-

{ etpd S ohad ot Fstector fomp HSiGaliaD: Ci-Co haloalky, ~(Co-Co

i (2 43@&@@'@5% augm -Hlet 469!6@61&9194@1(1 X@d @@ﬂkﬁ) Ao -HC4)Co
ra r ol sogul, n 10

3 bbb R R R T By CHOR

-y 1) - A¢2¢3atdyl)- S&@ﬁﬁlﬁlahﬁ%g’énsm Mal-CReank-t68RODXARE dne

2-(4-cy anobenz¥ (trifluoronmet hyCbenzyl)pi per
i di n- grBenaptionally cgmbme to form oxo;

tquangﬁgf§qu|nollne 7- car boxam de;
4- cyanobenzyppi peri di n-4-y1) - 2- (4 quorobenzyl)-

tetra ui nol.ji rear.boxam d
<. 2 B ERRA R E 0T 5 BB SRR MR esarr o
-(Cr@s 3111191) 112G, hd}oalkyl) (CO-C6 alkyl)-L-R’, (CO-C6 alkyl)-NR R’, -(Co-Cs
ar box 10 Of
R A N i Sk A
twolR'dl bﬂﬂthé sk cakbod (i’p,tlénally combine to form 0x0, in which each R’, R® and R" is
t et r ahydr oi soqui nol i ne-7-carb m de
independently selected from H, -(C1-Cs alkyl), (Cl-CG haloalkyl) -(Cy-Cs alkyl)-L-(Cy-Cs
alkyl), -(Co-Cs alkyl)-NR’(Cy-Cs alkyl), -(Co-Cs alkyl)-O-(Co-Cs alkyl), (Co-Cs
alkyl)-C(O)-(Co-Cs alkyl) and -(Co-Cs alkyl)-S(O)g2-(Co-Cs alkyl), and in which no alkyl or
haloalkyl is substituted with an aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing

group.
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54. A pharmaceutical conposition conprising: at |east

one pharmaceutically acceptable carrier, diluent or
wWe2@9psasd ; and a conmpound accordi ng to any of PCI/HBI989/041448

1-53 or a pharmaceutically acceptable salt, prodrug or

N- oxi de thereof. 55. A nethod for activating the AMPK

pathway in a cell, the nmethod conprising contacting

the cell with an effective anount of a conpound g—R?"

according to any of clainms 1-53, or enace (lcally

acceptabl e salt, prodrug or N-oxide the#eJF\ or

ef fective anount of a conposition accordlné§_4J%Ialm

54.

0-1
49. A compound according to claim 47 or claim 48, wherein the T, moiety
G_R17
/
N
T o
has the structure , in which G is -CH;-, -CH(CH3)-, -C(O)-, -S(O),- or

-C(O)-NH-.

50. A compound according to claim 47 or claim 48, having the structural formula
Z SN
/ AN

0-1

51. A compound according to claim 47 or claim 48, having the structural formula

\, /

4 15
(R (R™W/—N |
R2s

0-1

bl

in which R” is selected from halo, cyano, -(C1-Cy4 haloalkyl), -O-(C;-Cy4 haloalkyl), -(C;-Cy
alkyl), -O-(C;-C4 alkyl), -C(O)-(Cy-C4 alkyl), -C(O)O-(Cy-C4 alkyl), -C(O)N(Cy-C4
alkyl)(Co-C4 alkyl), NO; and -C(O)-Hca in which the Hca contains a ring nitrogen atom
through which it is bound to the -C(O)-, in which no alkyl or haloalkyl is substituted by an
aryl, heteroaryl, cycloalkyl or heterocycloalkyl-containing group.

52. A compound according to claim 47 or claim 48, having the structural formula
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R5

0-1

in which Q is -C(0)-, -S(O),- or -C(0)-NH-.

53. A compound according to claim 1, wherein the compound is
tert-butyl 4-(6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-yloxy)benzo[d]oxazole-2-
carboxamido)piperidine-1-carboxylate;
N-(1-(4-cyanobenzyl)piperidin-4-yl)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[dJoxazole-2-carboxamide;
N-(1-(pyridin-4-ylmethyl)piperidin-4-yl)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[d]oxazole-2-carboxamide;
N-(1-(4-fluorobenzoyl)piperidin-4-yl)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[d]oxazole-2-carboxamide;
N-(piperidin-4-yl)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[dJoxazole-2-carboxamide;
N-(1-(4-cyanobenzoyl)piperidin-4-yl)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[d]oxazole-2-carboxamide;
N-(4-isonicotinoylcyclohexyl)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[d]oxazole-2-carboxamide;
(5-(pyridin-4-ylmethyl)-2,5-diazabicyclo[2.2.1]heptan-2-y1)(6-(1-(4-
(trifluoromethyl)phenyl)piperidin-4-yloxy)benzo[d]oxazol-2-yl)methanone;
4-((5-(6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-yloxy)benzo[dJoxazole-2-
carbonyl)-2,5-diazabicyclo[2.2.1]heptan-2-yl)methyl)benzamide;
4-((5-(6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-yloxy)benzo[d]oxazole-2-
carbonyl)-2,5-diazabicyclo[2.2.1]heptan-2-yl)methyl)benzonitrile;
(5-1sonicotinoyl-2,5-diazabicyclo[2.2.1]heptan-2-yl)(6-(1-(4-
(trifluoromethyl)phenyl)piperidin-4-yloxy)benzo[d]oxazol-2-yl)methanone;
4-(5-(6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-yloxy)benzo[d]oxazole-2-
carbonyl)-2,5-diazabicyclo[2.2.1]heptane-2-carbonyl)benzonitrile;
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(5-(4-fluorobenzoyl)-2,5-diazabicyclo[2.2.1]heptan-2-y1)(6-(1-(4-
(trifluoromethyl)phenyl)piperidin-4-yloxy)benzo[d]oxazol-2-yl )ymethanone;
tert-butyl 4-(6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-yloxy)benzo[d]thiazole-2-
carboxamido)piperidine-1-carboxylate;
N-(1-(pyridin-4-ylmethyl)piperidin-4-yl)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[d]thiazole-2-carboxamide;
N-(1-(4-cyanobenzyl)piperidin-4-yl)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[d]thiazole-2-carboxamide;
N-(1-(pyridin-4-ylmethyl)piperidin-4-yl)-7-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)imidazo[1,2-a]pyridine-2-carboxamide;
N-(1-(4-cyanobenzyl)piperidin-4-yl)-7-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)imidazo[1,2-a]pyridine-2-carboxamide;
tert-butyl 4-(5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-yloxy)pyrazine-2-
carboxamido)piperidine- 1-carboxylate;
N-(piperidin-4-yl)-5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-yloxy)pyrazine-2-
carboxamide;
N-(1-(pyridin-4-ylmethyl)piperidin-4-yl)-5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)pyrazine-2-carboxamide;
N-(1-(4-cyanobenzyl)piperidin-4-yl)-5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)pyrazine-2-carboxamide;
N-(1-(4-cyanobenzyl)piperidin-4-yl)-2-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)thiazole-5-carboxamide;
N-(1-(4-cyanobenzyl)piperidin-4-yl)-2-(1-(4-cyanophenyl)piperidin-4-yloxy)thiazole-
5-carboxamide;
N-(1-(4-cyanobenzyl)piperidin-4-yl)-2-(1-(4-(trifluoromethyl)benzyl)piperidin-4-
yloxy)thiazole-5-carboxamide;
tert-butyl 4-(5-(1-(4-cyanobenzyl)piperidin-4-ylcarbamoyl)thiazol-2-
yloxy)piperidine-1-carboxylate;
N-(1-(4-cyanobenzyl)piperidin-4-yl)-4-(1-(4-ethoxybenzyl)piperidine-4-
carbonyl)benzamide;
4-(4-(4-chlorobenzyl)piperazine-1-carbonyl)-N-(1-(4-cyanobenzyl)piperidin-4-
yl)benzamide;
4-(4-(4-chlorophenyl)piperazine-1-carbonyl)-N-(1-(4-cyanobenzyl)piperidin-4-

yl)benzamide;
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N-(1-(4-cyanobenzyl)piperidin-4-yl)-4-(4-(5-(trifluoromethyl)pyridin-2-yl)piperazine-
I-carbonyl)benzamide;
N'-(1-(4-cyanobenzy)piperidin-4-yl)-N*-(1-(4-(trifluoromethyl)benzyl)piperidin-4-
yDterephthalamide;
N'-(1-(4-cyanobenzyl)piperidin-4-y1)-N"-(1-phenylpiperidin-4-yl)terephthalamide
N'-(1-benzylpiperidin-4-y1)-N"-(1-(4-cyanobenzyl)piperidin-4-yl)terephthalamide;
N-(1-(4-cyanobenzyl)piperidin-4-yl)-2-(4-fluorobenzyl)-1,2,3,4-
tetrahydroisoquinoline-7-carboxamide;
2-(4-fluorobenzyl)-N-(1-(pyridin-3-ylmethyl)piperidin-4-yl)-1,2,3,4-
tetrahydroisoquinoline-7-carboxamide;
2-(4-fluorobenzyl)-N-(1-(4-(trifluoromethyl)benzyl)piperidin-4-yl)-1,2,3,4-
tetrahydroisoquinoline-7-carboxamide;
2-(4-cyanobenzyl)-N-(1-(4-cyanobenzyl)piperidin-4-yl)-1,2,3,4-
tetrahydroisoquinoline-7-carboxamide;
2-(4-cyanobenzyl)-N-(1-(pyridin-3-ylmethyl)piperidin-4-yl)-1,2,3,4-
tetrahydroisoquinoline-7-carboxamide;
2-(4-cyanobenzyl)-N-(1-(4-(trifluoromethyl)benzyl)piperidin-4-yl)-1,2,3,4-
tetrahydroisoquinoline-7-carboxamide;
N-(1-(4-cyanobenzyl)piperidin-4-yl)-2-(4-fluorobenzyl)-1,2,3,4-
tetrahydroisoquinoline-7-carboxamide;
2-(4-fluorobenzyl)-N-(1-(pyridine-3-ylmethyl)piperidin-4-yl)-1,2,3,4-
tetrahydroisoquinoline-7-carboxamide; or
2-(4-fluorobenzyl)-N-(1-(4-(trifluoromethyl)benzyl)piperidin-4-yl)-1,2,3,4-

tetrahydroisoquinoline-7-carboxamide.

54. A pharmacecutical composition comprising:
at least one pharmaceutically acceptable carrier, diluent or excipient; and
a compound according to any of claims 1-53 or a pharmaceutically acceptable salt,

prodrug or N-oxide thercof.

55. A method for activating the AMPK pathway in a cell, the method comprising
contacting the cell with an effective amount of a compound according to any of
claims 1-53, or a pharmaceutically acceptable salt, prodrug or N-oxide thereof, or

an cffective amount of a composition according to claim 54.
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