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SUMMARY
[0005]  What is needed are compounds, pharmaceutical compositions and methods of
using them to treat disease states associated with circulating adiponectin levels, such as type

I1 diabetes, atherosclerosis and cardiovascular disease.

[0006] Disclosed herein are compounds having structural formula (i)

(R%w
/)q\ 7

(D
and pharmaceutically acceptable salts, prodrugs and N-oxides thereof (and solvates and
hydrates thereof), wherein R', R, R*,R*, D, J, Z, T, p, q, 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.



(b) when J is -C(0)-, J links ring systens "B" and "C', the dotted

| ine connecting ring "B" to the carbon denoted by "b" in ring system
"C' is absWAR00%4AH3¢ he bond between D and the carbon atP&HUSRO0PHE 48
position denoted by "b" is a single bond, (c) when .1 is absent, the
dotted line connecting ring system"B" to the carbon denoted by "b"
inring system"C' signifies that n stens "B" and "C' are fused
through the bond connecting I?%I‘Fﬁ’eg%%é rTéf\lom denoted by "b" in
ring systeodiC', Oanshpédipf b@iRclebuierovites cdiouhds@viay scthRfird eiptRA)DY
"B" is other than phenyl, that is, the corrpound does not have the
formula Nr RR RLRL is H (G - C4 al kyf®» -C(0)-(Ci-C4 alkyl) or
-C(0)0-(CG -4 al kyl), andze‘,x -N(R9)-G R22 or -(C2-C8
allcyl)-N(R9)-R24 in wHg :or' tone g), nonadjacent) carbons of
the (C2-05 alkyl) are opti }y by -0z -S- or and R24 is
-R23, -G R23 or -C(0)0-(C1- a}l kyl), pro that two consecutive
carbons of the (C2-C8 al kyl) "are not repbacedl by -0-, or Rl and R2
together with the nitrogen to which they ar e Rt t ache pcone t oget her
to form-Hca; each R3 is independently selected from )(Cl-CG al kyl'),
-(C1-C6 ha:hdqﬁiakydcéuncal()@ee@ﬁbﬁlqklwl ])redk[lgq an{l Gooxides lekeyl (andH@lvates - C6

al kyl) Edt%%g %)alkl) Hca, -(Co-C6 -(CO0-C6 al kyl)-NR8BR9, -(CO-C6
al kyI) - ORidratpydper &%1“) C(0) R10 , -(Co-06 al kyl)-S(0)0_2R1,

- hal ogen, - Nag s@steth “BING -(wvyl & hoterodryl)2, 3 or 4; each R4 is

i ndependent |y sel ect m (C1-C6 hal oal kyl),
-(Co-C6 al kyr%)%*wem ‘fd‘ba‘t%a%r:f?%k)’“ﬂét‘“wx%%}o C6 al kyl ) - Cak, -(C0-C6
al kyl') - Hca, (CI)DGBC,a(I:ER,ﬂR)“ dr™N27, -(CO-C6 al kyl) - NR8129, -(Co-C6

al kyl )-ORl R (0),0_2R10,

- hal ogen, - %d" CW&%@%%ﬂi&hgﬁt @F%Zo%e@?ﬁ Bﬁ’ ional |y
conbine to form i bonddicsvddn Dl (13 carbdy atahd fsifion donod bB“W'ris dsingde Bunidded
that the sumof p and 1. 2, 3 or 4, xis 0 or an integer < p +

g, wherein when D (‘3rai°q]bise Ci% the R4 of Dor Zis one of the x R4
groups on rijngOsy3ART-C@): -C(O)- or absent, provided that:

(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 Jis -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 “D” 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, that is, the

compound does not have the formula



- (
(C0-C6 al kyl) - 1&}20 2R1 or CPC, in which Qis -S0)2-, L, or
Co- C3 al k‘yP)ZOOW 3@hi ch each carbon of the -(Co-C3 al I%SQT}USZP@/(‘““S
optionally and independently substituted with one or two R16; the
ring denoted by "A" is heteroaryl, aryl, cycloalkyl or
het erocycl oal I cyl; each R5 is i ndependent |y selected from

-(C1-C6-(C1l-C6 hal oal kyl), -(Ca- Co al kﬁ SW-(Co C6 al kyl ) - Het,
|

Tis -(Co-C6-(Co-C6 al kyl)-NRBR9, -(Co-C8-(Co-C6 al kyl)-C(0)RL,
(

-(Co-C6 al kyl) - Cak, (CoCGaIIc C6 al kyl)-L-R7, (CI)-CG
al kyl ) - NR8129, ((I) C6 al kyI al kyl') - C(0) R16,
-(C0-C6 ancyl)-S(0)0_2R19, - hd Cﬁlh and vyis0, 1, 2, 3or 4;
in which each L is |ndependentl é.l ected f ROC(0) O-,

-0C(0) NR9-, NRIC(0)-NR9-, -NROC( , -S O)N&, -NROC(0) -,

- C(0) - NR9-, NR9C(S)O- -OC(S) NR9- -NR9C(S) -,» -NROC(S) S-,

- SC(S) NR9- RISl AR &gﬂlfar'\ﬁ%)o- RS s 0) 04-,

0)0, - S- S) S,
. g(c( )S) . g&ggs) fica, - g@r@ Q}G -R QC((@g)-@;a 321)@@(1@@& in whic g)chm)two (¢.g., non-
- NROC( NR2) NR9- adJacM%?cﬁ%ns of" tm@ alk§ Gre 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-, or

R' and R? together with the nitrogen to which they are attached come together to form
-Hca;

cach R? is independently selected from -(C-Cy alkyl), -(C1-Cy haloalkyl), (Co-Co
alkyl)-Ar, -(Cy-Cs alkyl)-Het, -(Cy-Cs alkyl)-Cak, -(Cop-Cg alkyl)-Hca, -{Co-Cs
alkyl)-L-R’, -(Cq-C; alkyl)-NRZR®, -(Cy-Cs alkyl)-OR'®, -(Cy-Cg alkyD)-C(ORY,
~(Co-Cs alkyl)-S(0)2R"°, -halogen, -NO; and -CN;

wis(0, 1,2, 3or4,;

each R* is independently selected from -(C;-Cg alkyl), ~(C;-Cg haloalkyl), -(Co-Cs
alkyl)-Ar, -(Co-Cg 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 alky)-C(OIR'®,
~(Cy-Cs alkyl)-S(0)o2zR"®, -halogen, -NO, and -CN, and two R* on the same carbon
optionally combine to form oxo;

pis0,1,2,30r4;

qis 0, 1,2, 3 or 4, provided that the sumof 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 ~(Cy-Cs alky])-L-R’, <(Co-Cs alkyl)-NR®R®, -(Cy-Cy alkyl)-OR ", (Co-Cs
alkyl)-C(O)R"®, -(C¢-Cs alkyl)-S(0)o.oR™ or

b

(R in which
Q is -8(0);-, L, or (Cy-C; alkyl)-, in which each carbon of the -(Co-Cs alkyl)- is
optionally and independently substituted with one or two R



NRIOSO2NR9-, each R6, R7, R8 and R19 is independently sel ect ed fromH,
-(C1l-C6 alwy ClC6hanaIkyI) -(C0-C6 al kyl)-Ar, - - C6

al kyl ) - Het¥ 02"@6‘-3 6al kyl )-Cak, -(Co-C6 al kyl)-Hca, (CRQG@ZOOWOH“S
al kyl)-L-(Co-C6 al kyl), (CI)CGaIkyI)-NR—(Co-CG al kyl), (Co-C6

al kyl)-0-(Co-C6 al kyl), -(Co-C6 al kyl)-C(0) - (Co- CG al kyl) and -(Co-C6

iat:_'kyl %Cf( 0) OC(ZO§ qt%@fg al kd@“ g%terwfa&l?de Eéﬁgr sel e ted from
i Edep(eggegté I yI ksl(eil)n& is 1hdepafdent(ﬁa@1-e638d ﬁ:be}’dOlealkiﬂl)\Am @Lheﬁﬁlhy@a(dalm (ﬁf
t he - a tj.o e e t
one or two R16, Y é’#’&fffp (é &ﬁﬂ%ﬁ%ﬁ r@lg @'@[q)egg‘ed% ﬁ k C%"%
al kyl), -(Cl1-C6 halaﬂ@l)LmRT HCo-Th mylwlékkycq -Chulky)-ORY; C6,-al kyl) Het

al oyl ) - NBRS, — ( Co B TS ety b F ok ar Ry e 5

al kyl')-S(0) 0_2R19is 6,hat,cgem, -NO2 and -CN, or two R16 on the sane
carbon conbi.ne t formoxo, R38 is independently selected from (Cl-C4
al kyl), C(dﬁ“"’&1 B'c4 alkyl) and C(0)0-(CG -C4 alkyl), R22 and R23 are
each independent kychAris mﬂeﬂd@demlgemtee\rfmhsm%cmpoi om@dd)MR%ybsti tut ed

an”opt  onal 1y substROCCH eI AR S R AN o Tar y
substituted heter oC.MR?(qajdchQc(smgeemﬂa"m)l-lc:&q- N OE)S- os@tsJ)MRg
cubst i uted. (00101 L cor N EPD RO lod B BiGentl s selgeed
is CHor C substitoi®o- vma:ﬂS) om:qoys‘ sneo)x, -85S SAPS)-, -OU((D)Uh,eSC(O)O-
eobod Tents of e BESSNAdHFARRE SATRHAR Oy SEUC Y e
100111l n certain enmRBOWRI-s of the presently disclosed conpounds of
structural cach R%, R’, R® and R" is independently selected from H, -(C;-Cs alkyl), -(C1-Ce
haloalkyt), (Cy-Cs alkyl)-Ar, -(Co-Cs alkyl)-Het, -(Co-Cs alkyl)-Cak, -(Co-Cg
alkyl)-Hca, -(Co-Cs alkyl)-L-(Co-Cs alkyl), -(Co-Cs alkyl)}-NR’~(Co-Cy alkyl),
-(Co-Cs alkyl)-0-(Co-Cs alkyl), -(Co-Cs alky)-C(O)-(Co-Cs alkyl) and -(Co-Ce
alky!)-S(0)o2-(Co~Cs alkyl),
each R’ is independently selected from -H, -(C;-Cs alkyl), -C(0)-(Ci-C4 alkyl)
and -C(O)O-(C-Cy alkyl),
each G is independently -S(0);-, L, or -(Cy-C; alkyl)-, in which each carbon of the
-(Cy-C; alkyl)- is optionally and independently substituted with one or two
R,
each R'® is independently selected from -(C,-Cg alkyl), -(C,-Cs haloalkyl), -(Cy-Cs
alkyl)-Ar, -(Co-Cs alkyl)-Het, -(Cq-Cs alkyl)-Cak, -(Co-Cs alkyl)-Hcea, ~(Cy-Cs
alky1)-L-R, -(Co-Cs alkyl)-NR®R?, -(Co-Cs alkyl)-OR'®, (Co-Cs
alkyl)}-C(O)R'?, -(Cy-Cs alkyl)-S(0O).;R ", -halogen, -NO; and -CN, or two R'®
on the same carbon combine to form oxo,
R* is independently selected from -H, -(Cy-Cy alkyl), ~C(O)-(C,-Cy alkyl) and
-C(0)O-(Cy-Cy alkyl),
R? and R? are each independently Ar or Het,
each Ar is an optionally substituted aryl,
each Het is an optionally substituted heteroaryl,



formula (1), Zis Nand Dis C, CHor C substituted with one of the
X R4 groups. In other enbodinents, Dis Nand Zis CHor C

substit ut eWORP3PAE of the x R4 groups. In further entFSd/URRHOG4L4S | S
N and Z is N 100121In certain enbodi nents of the presently disclosed
conmpounds of structural formula (1), R38 is -H |In other enbodi nents,

R38 is -(Cl1-C4 al kyl for exanpl thyI or propyl. In other
enbodi nent s, R389‘i‘%l‘ C)al‘ilsc?)‘ o?@a@“gft %‘lgyci"ﬁ lexanpl e acetyl. In other
enbodi nents, R38ecdch HefksGh oPtidnelly Slstahtkyhererocytiofliayaap! e

-C(0)-0-t- butyI I n ain epbodi nents, no allcyl of R38 is
substituted with®%fa (/‘FOPEI"H@[;beSP %, cycloal kyl - or

het er ocycligmabj cy i &aihanBbdigcds SR prédaﬁ)tkedlidbbé‘cﬁdbh@bﬁhd@m&ﬂﬁm s of
t he prese tly |scI osed c&egﬁi%tznds rucéural formul a

descri bed ABHRdD: Jis g argld @ ap Dﬁb%Hpa ewatauthwghwﬁféch at

t he posi tigfap ﬁﬂﬂ@&&%mﬂﬁbdmﬁn oB e bRadntly BBcl6RIBaHRARdEVIEIcRI] Wstilaal),
formul a (I ). T-Z\ hémg 100141I n ot her enbodi nents, ring

system "BJ g(q)us]é‘d:e'ft%i“ PYc Nat the position denoted by

"b"; for ¢anpl e &hﬁn@ﬁlﬁﬂi@ﬂ&d§of& rEb%M’@ &écldded dshpbudd® bgwatufaHl ) :
WO 2009/ 1 2136P 1U 200910413 01511 n certain enbodi ments of the
present | yIgmy HdF YO SH Anth R ik | groups ghn other

represent amﬁmﬂwms D B Nwhi 2hs ther cemmuﬁwm@lm 8nel df &R ‘QfoubsiSBdumitRr i NY
system " C" ﬁnd t he dotteggl ine is not a bond but merely indicates

that the BBROEEHHE B PELdiNto ring system"C' or not. Exanpl es of
such conpmes \Mlﬂfeﬁhlﬂ ehbOBmeSsans ls'rE’sem[}Sd;misecf do§PBurld® of strlftuy St em

Chare %P elsae(lr}:[R is - tht] g'\thgr%rrn%gélments R is I\%-CR%4 alkyl), for example methyl, ethyl
or propyl. In other embodiments, R*® is -C(0)-(C;-Cj alkyl), for example acetyl. In other
embodiments, R*® is -C(0)-0-(C1-C. alkyl)-, for example -C(0)-O-t-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 (I1):

R1 (11).
[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 (I1T):




P (RAk (R3)WR1 In certain such enbodinents, Jis -0-, Zis Nand Dis
CH or G substituted by one of the x R4. 100161l n ot her enbodi nents
of the pre¥@RMI%I3HPScl osed conpounds of structural for FETASZNPOEHE )
"B" represents, in which the benzo ring is linked or fused to ring
system"C' and the dotted line is not a bond but nerely indicates

t hat the r i.s fused to S C' or naot es of
Such compUlinge weaHR PPaE ey S T B s Beaen o5 G By or e
"C' arc represented by the £ Ia /0 NR2 RL In certain such
enbodi nments, J is -0-, Z i a |$ CHor C substituted by one of
the x R4. 100171l n other e f the presently disclosed
conmpounds of structural for 1 @), "B" represents (R3)w, in which

the pyri d%rﬁahﬁQl)"%”'réﬂ?é’s@ﬂsOr(R:TMJSGd t o ri, ROwhisyHE B0 king BMAkddRendet t ed
line is not _a bond but nerely |nd|cat$s§£hat t he yrlJ% ring is, fused

to ring s siingyatem “br andghe doiedifig a0t g o 'E}’r‘\mé‘E?hb‘B fie ik dredrwroring g

system Bhlsb@mrm% {gﬁ@@b t@ n61| rmalﬁmsst STchGomPb®ds FRES 8Rg Sichy-Bhe

formula T Z R) (R3

not fused to ring system ‘c” are represented by the formula

Jd\”
»

(R4k

N——R2
R3)W
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

j M-

(D), “B” represents (R W , iIn 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

fuscd to ring system “C” arc represented by the formula

/\

" E
N——R2

(R4

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
g /Q//N“‘}}ﬁ

(I), “B” represents R , in which the pyrido ring is linked or fused to ring



In certain such enbodi nents, Jis -0-, Zis Nand Dis CHor C
substituted by one of the x R4. Fl oat| ng bonds indicate attachnment on
any car bonWBR0¥HE21B¢ dazo[ 1, 2- cdpyri dine ring system [BeTAEAYW/041448
enbodi ments, for exanple, the J noiety is on the pyridine ring of the
i mdazo[ 1, 2- a] pyridi ne ring system and the carboxam' de (i.e.,
-C(0) - NR1R2 piety is on the im rin
| dhzol 19516] By rRiHsoReH e Syt b RTCGHL Ry TR Ggbbe Baidops ifused
either ri ﬂg‘lr%fsyﬁt&ﬁ“C%Id@ZOEihn@feﬁ])DsﬁEh wnﬁﬁuﬁdswe@m&tr@@ystelﬁ)eﬂﬁlh& ot her
enbodi nmen f the e§(gntlly di scI% d co ounds of structural
formula ( Se togng s srepiRpird by s fREn the pyrazine ring is
linked or fused to ring s;ﬁm‘m"q and the dotted . line is not a bond
ch

but nmerely indicates that r gzkne is fifsed to ring system
"C' or not. Exanples ﬂorrp unds erefn rilng system "B" is not
fused to ring system"C la O In certain
such enbodi nents, J is -0-{ is N i
one of the x R4. 100191l n otPHEf‘ di mrents ofll t he presently
di scl osed conpounds of structural ¥mula c:s& E1-1-E2 (1), "B"
represent LW nlbSdilhs fUSeA # R N LD " d E2
is N and E“F?g[ 1otsﬁ‘m% b3di % tsé iﬁgstﬁt}{ﬂ@d %)t'? %im&%%gghsﬁt?ﬁ]ed
with the RJ-Flpsting bgvbtl@nqafe@ttychrr@ntogasmgbqntqfﬁl@dmm;qﬁl ;2Hadpyridine ring
- C(0) - NRL12,2) 1 e foleafbleaha; M mgﬁm fig -0-, Z
is N and é%te e é%%og sttsl tut egﬁ]% g%eU% lgﬁg gb c?b“&%o%‘l n ot her
enbodi nent@dm[h%e]pm@w systefh.giod %@@b@)@ﬂp@in@ls%) NRR{bmoickis on
formul a /3G, {dh) SHE 5"1.1 &Wi kaérg[?g]; ing
system " Cﬁé I{r?dsoumf'fjld? 5 %lf ) ?uslé ot% he{lﬁdgf e??allpen({nsuch
enmbodi rren?lﬂlefﬂnggffhfomqam[lzqmmne@gaﬁfe@-subst| tuted by one of the x
R4 and D jgd} | ih @l Bhncuith SRR SRR Suiscbsdceor Mo FR8Me S Qhal ofimis N
and Dis %ir C substFtut e(tj y rI{e o%yﬁjl% Sx Om% 0021ﬁ I'n r(Ezlerot ahlin
enbodi nent s accordlng{q ructur al forrrulae(l) (III) the sumof p
gy s

and q is 2 or 3. For , 1n one enbodi nent, the sumof p and q
is 2 (e.g., pis | . I'n anot her enbodi nent, the sumof p
andqisS(e.g.,pls Nnd© g is 2).

(M), “B” represents  {(R'w , 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
N
/ \ R1
T— [ |
NG
(R3

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

R4
[0019] In other embodiments of the presently disclosed compounds of structural formula
E1 [_E2 %

(), “B” represents (R®  and is not fused to ring system “C”, onc of E' and E? is N and



[0022] I n other enbodi ments of the presently disclosed conpounds of
structural forrrulaél), ring system 13" is a phenyl and is fused to
ring syst eWP2e8918313¢  J js absent), Zis N, Dis C qFRdB2H841348 s
1, such that the compound has structural fornmula (I1V): r NR2
(R3A)WM1V). 100231l n certain enbodi mnents of the presently disclosed

conpounds _of str r formulae (])- ), T.is It- R5 l.n,,suc
enbodi menf§ ot @Fiﬁ’ é( lf%ﬁuwdﬂ“gﬁ'tﬁ@ %@%-sg’:{%s\t/‘g‘\twlﬁhjh?" (g te‘(’-ﬁ‘arE]:I*r)’ &ar bon
of the (CeulsBuRl lﬁfh&h}hel -6(@AR ‘BAkiy0 and Thiogdepesceshbotingabst istOl gds i t h
one or two R16, rcﬁf\/n h. each R16 |hs i pdependently sel ected from
-(Cl-C6 af }SCHt’ tied gy 9gg Py the -C6 al kyl)-Ar, -(Co-C6

al kyl ) - Hetno20)( Cotrlhet eﬁb(%n&{t:k()ﬂtl)e—ﬂrﬁamtly((iﬁhs@ﬁ:oﬁlgﬂm%oﬁdtﬂﬁw&&m,
-(CQ0-Co6 al kyl)-0R1, -(Co- alkyl)-C(0)R, -(C0-C6 al kyl)-S(0)02R
- hal ogen, -NO2 and - CN, ptionally two of RL6 on the sane carbon
conbine to formoxo. In i n embodi ments, each R16 is

i ndependently sel ected f -C6 al kyl), (Cl 06 haI oaI kyI ) (e.qg.
di fluoronethyl, trifluor “and the |ike), -

al kyl ) - NRERIIE systsin & 1| O@QISHOG&SQCUB%BRXPF@)“ @( O)TIr&wh (oo C6
al kyl') - §( %Qad%ﬁélr@s Jlsfba{em@ﬁlo hll\éggmﬁl%he%dlﬁ&ﬁs,ngRj)ﬁ AEN be s are

carbon opti onal | Y. S mbi ne to form an oxo, ch each R7,. R3 and Rl
i s i ndepefidaiiicy %@%@f@d&%ﬂ&%lﬂ é@fh@éueh %Mlmcmé A1 ERAXCEIE 1 )
-(C0-C6 aisWLﬁd‘[!Hs(C@Pm@ sﬁ@ﬂm@@ @lohybf)thé\ﬁﬁ(CO CG (OO CG

aIkyI)Oi (Co-C6 al kyl)-C(0) é&?

(Co-Co a Wl) SWU“QC @ﬂl%“%ﬁcﬁ?fﬂl)“g todsrﬁ‘él“}“ﬁ fﬁ’ﬁ?‘&?’f’ @O(I purgpfp and
hal oal kyl qiis §UOFbi &R, WiohBerdkbdafiaht, the shﬁtoeFeﬁcrcyisa(e £YF isoahlylion.

het er ocycl oal kyl - cont ai ni_.ng group. For exanpl e articul ar

conpounds 1" WA qbgdiment, hefurrel prids i 3 (cg @ istand @5.23- ( Co- 3

al kyl') - NREfg92) - ( &tied edbdadrhdmtddtine prés@ﬁlh@scﬂk&b’do)np&(n@ﬁ flstructifebotedula
R16 he sane

al kyl')-S(0)0, 2R1, -hal.o , and _tv
car bon opff 3a6wgP¥S§F"bd?rﬁﬁﬁBh°ﬂ1zsl %’2 Srﬁl%?ﬂ“bsvzﬁswﬁwﬁm@ﬁ éz;éﬁ ZRa 8y R1
is i ndepecd@ﬁtvlaﬁd?@d E Glichtha i@ Rbpoumtl Gds strdctakipinula AVEL- C2 ha| oal kY1),

-(Co-C2 al kyl)-L CoCZaIkilI -(C0-C2 al kyl) - NR9(CDC2aIkyI)
-(Co-C2 al kyl)-0-(C0-C2-(C0 AN f0
N /\/ N—R
R g av).
[0023] In certain embodiments of the presently disclosed compounds of structural

formulae (I}-(IV), T is

%

In such embodiments, Q is -S(O)-, L or -(Cy-C; alkyl)- in which each carbon of the (C¢-C;
alkyl) is optionally and independently substituted with one or two R'®, in which each R is
independently selected from -(C-Cg alkyl), -(C-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
alky])-NR®R’, <(Cy-C; alkyl)-OR"™, -(Co-C alkyl)-C(O)R'Y, -(Cy-Cs alkyl)-S(0)o2R"",

-halogen, -NO3 and -CN, and optionally two of R'® on the same carbon combine to form oxo.

(R®)

In certain embodiments, each R'° is independently selected from -(C;-Cs alkyl), -(C1-Cs
haloalkyl) {e.g., difluoromethyl, trifluoromethyl and the like), -(Cy-Cs alky[)-L-R7, -(Cy-Cs



al kyl)-C(0)-(Co-C2 alkyl) and -(Co-C2 al kyl)-S(0)0_2-(Co-C2 al kyl),
and in which no al kyl or haloal kyl is substituted with an ar

het er ony!| -WO)¥f182Pky| - or het er ocycl oal kyl - cont ai ni ng P@'Tﬂlf’éa/ 090341448

certain enbodi nents, Q has at npbst one R16 or oxo substituted
t hereon. Q can be, f or exanpl e, an unsubstituted - (Co C3 alkyl)-. In

Qubsti £ ur PEIRMERe (RolcS By i M R, o e b B BB et s,
S e 205 P Sk Ut S (i g
(R5)y CFsm‘f'BFh%%%‘é\ﬁg %R(fsrlP‘iqPEfHF‘HfVe?‘:WF‘j%ﬁ‘Bﬁ&rr Fﬁa'k)l%gﬁ\é)a% ot her
S P S Lpcran S il U, o
Sy 2 ke (ol o I (eI N (TG PR BB R e

pr esently anms Gh@ &admmmqm dshalfalkst i& lsllﬂisthltﬁﬁﬂ with Gy B ehefelaryld, Wcloalkyl-S
1, 2 or one epbodi

0, not ze ot
| east one ﬁ?tﬁf%‘"'yﬁlaiﬂgyl ce%mwg By TEA HER miﬁé’F ‘3“?“ C?}nlt"éi‘gsdﬁcgg\ “s
hal oal kyl }C,<(f dky§A (@ dhhalbalkyl§)- (0;1:3@4@31114&1 HCo-€CURY-NRERCACaltky! ) ,

G0 Pos HE G cte el OHOR ndCaCr P ﬁh%gema&%rﬁw%gﬁﬁwch

Iht t i's bOUFﬁb R6 oh iR samé:ée@l)on opﬁ@ﬂlly\ﬂﬁﬁlﬂm&m Iﬂﬂméhlﬁlé%{d) in hﬁlb[@@dckRF RSfand R10
het er 325&83@4 é]derafgfrffféﬁﬁ ﬁjfc{Epr?z B8 etie:artbi CibstirintEot
theher gs_eallk-_yly moszglau@gmfc"mun@g ernf:n sztmqg@r(ad -Ciaggnl@ect!) - (1V),
o oal Ryl i B GBFRarh elp kb st RiCorGite v didmorech eyt o

-(C0-Co6 ahdﬂyd]])yl s IRifstitutddGoitHGR ad K HdtirodRB) @cloal{cﬁ%r(ﬁ@tefhlc#cyda)ky@l?ﬂmamlng

B Sy T A A SN S T S G

|(1 ClI CEk3 ( Efk-e%nﬂ)@laﬁ)aﬁééydtl}ute(de((g; G ad;hyf)l- ulﬁl‘oﬂfefﬁéd‘ﬂ;ddl,mdn’fsl thO@@hﬂkyll) and
t Co- Cb6
Loyt ) <€ peitecs 6P i SEicmer o Forssbemedr e ik O L S8

al kyl ) andcH£ &m@&lﬁin&yBOG)ﬁ@(O? &« COH@H3. kyl ), and in which no al kyl

o het Sf"oﬁf%floal RRab sty o Bk b ol hh AT B bR ren:

each R5 i gR%( | kyl), cF Cl &3 hal oal kyl ), (CI) C3 al kyl)-L-117,
-(Co-C3 alk ‘ég (CoCS)CRI
" S |

moiety is , for example, p-(trifluoromethyl)phenyl. In
(Rs)y Q\; \
R‘°R9Nco—:
other embodiments, the moiety is Q ;in one

such embodiment, Q is a single bond.

[0025] The number of substituents on the ring system denoted by “A”, y,i50, 1, 2, 3 or 4.
For example, in some embodiments of the presently disclosed compounds of structural
formulae (I)-(IV), yis 0, 1, 2 or 3, such as 1. In one embodiment, y is not zero and at least
one R’ is halo, cyana, -(Ci-Cq haloalkyl), -O-(C,-C4 haloalkyl), -(C,-Cq alkyl), -O-(C-Cq
alkyl), -C(0)-(Co-Cs alkyl), -C{O)YO-(Co-C4 alkyl), -C{O)N(Co-C4 alkyl)(Co-Cy alkyl), NO; or

-C(0O)-Hca wherein the Hca contains a ring nitrogen atom through which it is bound to the

10



(Co-C3 alkyl)-C(0)RL, -(Co-C3 alkyl)-$S(0)0_2R1, -halogen, -NX® and
-CN, in which each R7, R8 and Rl is mdependently selected fromH,
(G -C2 al W013218¢ - 2 hal oal kyl ), -(Co-C2 al kyl)- L- ( @STES2000(043448
-(Co-C2 al kyl)-NR9(Co-C2 al kyl), -(01-C2 al kyl)-0-(Co-C2 al kyl),
(Co-C2 al kyl)-C(0)-(Co-C2 alkyl) and -(Co-C2 al kyl)-S(0)0-2-(Co-C2

ool parechn s iR Bl el T i BrosYeidt BaRb e bR Eafyh 1"

group. [ OG2&bhtyl, opxdoatitybedicttrmnycladkyl-entdninpeomsls of structural

of ot ruct AP { o p %%g bR S SR uBBE ey R e

het er oarylfqnnaraytl) (I8y cdacialk’ yindqremﬂmtlyesm;edlfmai {QLC;s dIHqﬂ) €& a0piabnalidy) one

enbodi nen em de

het er oary q‘ﬁﬁ“"ﬁ“ﬂ%h@%} ‘é‘ﬁ?’ﬁ% thﬁijlke)A{C @??%ﬁ@aﬂ *idr&ré%grrpl e, a

nmonocycl i eucgu)ydRSR? (00 el gl YR, L(@ -Gglelkﬁbrbi(m)Rh“er(Cg-CMEﬁ) Scr&)o JRA i ng

systemis aryl is a C0- al 1h 0N bst

oxo, and aﬁ‘fg@haﬁ@%a@u%‘g ’int‘ﬂ’t%cfa%kg %ﬂ@%} @F%%ﬁ"g 5 e%éﬁjgh%q

can be a -G akydl-kyHQ)s] hahalkalm@.g'.,tdi;thmrdnyetlgzuMﬂuotdmtdﬂqmaral thd lig), e(aa;cg

or an unsubpstit - - al kyl.)so, . FQr .exannl g, .i t ai

enbodi rrenfl@,yb%'dété'%g %So(g%lah@[m@&%@ ¢ a-“‘épo@‘l'& ql%?b?'?{:”'g? alkyD),

;iCH( lCHS) y (Cbmamm(opmmlaml)mm {er Cazil];:yl)eml L(nzlem slkgd% ahdia viiehaent | y
i scl ose ye ur.al r ae - the ring system

denot ed bR HHgeR SRt K inedr BB Vb 4 and R <

attached haerbbmlqatk@hgdntamng dreupp doacamplet in@ne émbodimone cich ROis {@-@not her

nal o, cyatly AR el Gy r DU etk RS by EPCr i LpR <"

al kyl'), G(CGClﬂI@qu‘D)R(( Q@n@aﬁcﬁlﬁﬂﬁ% {FCh - @b ganh, kYD) and~Cf(\101)1N(h@h -czh

i ng i 1 Bt §mit P gnfEbnERe) FORE 6t Bon G C By,

whi ch no é@l-)ﬂ(caﬂsyk)'l) ofC.;.((EhH@A@ NR’ @Mz alkyD) {0t dif)e0H(GyCankydx yI |,

het et 0ar | B IR IR RPIEL B RO AL s
trifluor oaﬂ;;mmalodkﬁlllmbnmmdmyﬂth anchirgl, heroagt- hayxlpalbyl- ¢ i f | uor onet hoxy.
I n anot hetiletgrrcr)bocgoa&e Ly tamm ér I)Yrml ety is a 3, 4-di hal ophenyl .

[ 0030] I n anot Rer*ehbodi e the presently disclosed conpounds of

st ruct ur all0029)r rruhaele(ein))ec(mmt of thh eompangdssof stremral éorotubd (YIVIA'is Ds a

het er oary or ja 2 S ai n er’g) gl MBent.s t h ¢ SysStem
denot ed b);ﬁﬂzi, ft ggrebeh%?mc oae% %oméjou? boo?trué: ugal formu]lg (11 ﬂ 8 ¢Ting
enbodi rrensyqterm@nommby A hetelgalgysnyenyqlcsamyeotdreaamy(thall@l i E)raxan@ﬁ)ﬂCS

i th bne’ She MRYInaE MR MAGEAbI PR s TR BB BRI
its only sicdoﬁ:ﬂlbwm om &, Br mghmleoa(mpn@yclamr)d nshdﬁ@aryluﬂrsmec@GGhﬁ&lt
b)) PR AL IR R AR BRI Sl Vi
syst em " Bopticnally q@hﬁmtyéd ‘atﬂdonesar imsbdﬂ tEor ekangpls Pewehe 4 QC;-Calkg)- abﬁeg]t
Zis N, )

al kyl). 86%519 ?.\rllalgtgrgfrl({ngal srllngée Q%8 tjor aH u{ls%b%t)alted ((II({A% a%yl) q(‘og eQangp@ i1, cgptam
phenyl andmb@hrh@rs&;d) it eChlragpingledtoedn-S(©);-; -L(OB; cab@H(ﬁﬂs) -Zis N Dis

Ch . dideaa, 2P Radye i rostir uBBnebS o iRl ofes S b orngunas of
“N(C(0) CI-lSt)ruc(uﬂﬂf@(Iﬁl)aeHJ (BCHAOMR) Dtern Kdeno@id IGEA? GHphe0) Didne pHBEB e,
on STOOCL T REGRISERL A, h B 9R5EL RRMRRHOL 0 EaiRpoun hes

structura or mu
embodlment yis 1 and R’ is selected from the group consisting of halo, cyano, -(C;-Cq

haloalkyl), -O-(C,-C4 haloalkyl), (Cy-Cy alkyl), -O-(C;-Cy alkyl), -C(O)-(Co-Cy alkyl),
C(0)YO-(Co-C, alkyl), -C(OYN(Cy-Cs alkyl)(Co-Cs alkyl), NO; and -C(O)-Hea in which the

11



NR2 (R3)),AR(V), inwhichnis 1, 2, 3 or 4, and all other

vari abl es are defined as descri bed above with reference to structural
fornul ae (WOEPHI3213\0 2009/ 132136PCT/ US2009/ 041448 [ 00FAI S2¢18@41448
enbodi ment of the presently disclosed conmpounds, the conpound has
structural formula (VI): \N ) AV\NR2 RI(M'), inwhichnis 1, 2, 3

4, d th bl fi d i b
o o ence ferof B RS SRt L SR,
ol oSGy € dllyipir 4600, TIPS Wikkincd b “"“&%“%‘a@;&ﬁ“‘““*”ra' 3 or 4
and all 3 e b éferencé
¥ﬁf83ﬂ°><f§ﬂ%bf°é%wa?gegra%’r iR & fL%s ORI oS mﬁfiqaa'fl

t o struct uc@)HOoHPIOMOING,, {rifuofonéhyl, dﬂﬁ&ﬁﬂnbﬂiyl@dlﬂuﬁﬂﬂﬁélﬂ(bﬁ&iﬂ'trlfﬁxf)roiﬂéfhoxy.
presently disclosed conpounds, e conmpound has

In another embodiment, the (R moiety is a 3,4-dihalophenyl.

[0030] In another embodiment of the presently disclosed compounds of structural
formulae (I)-(IV), the ring system denoted by “A” is a heteroaryl. For example, in certain
embodiments, 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 -(Cp-C3 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¢-Cs alkyl)-,
In certain embodiments, Q is -CHz-; a single bond; -S(0);-; -C(O)-; or -CH(CH:)-,

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

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

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

structural formula (V):

(R4)\x o
N N
LT
T/ n / / 0 /N""""RZ
3
e R! W

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

to structural formulae (I-(1V).

12



structural formula (MI1): (R3hv ( (R4)x R (MI1), 1in whichnis
I, 2, 3 or 4, and all other variables are defined as descri bed above
with refer®R280%18213¢ ruct ural fornulae (1)-(1V). [0037] IRETHHR009/041448
enbodi ment of the presently disclosed conmpounds, the conpound has
structural formula (IX): (Rxr -"zi< NNR2/ (R3I)WR (IX), in which
nis 1, 2, 3 or 4, and_all other variables are defined as descri bed

above wi t 008k er Brns SPBoLmEHOf te aresqdy iseiawed cayequadsy the cqgpound has
2009/ 1321 3GREFAd2RAA DA 1448

T, (R3
\ Y 0
RP OB
A 0 N—R?
R1

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*)x

Ay A0 N 0
[ T
T/ . b g )\I—R2
(R

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

structural formula (VIII):

T, (R)w

R3
\ E; ﬁ o)
[l " |\\/\ \ 2
Rfk“>\0 S Rfk“R

(R Vi,

in whichn is 1, 2, 3 or 4, and all other variables are defined as described above with reference
to structural formulae (I}-(I'V).
[06037]  In one embodiment of the presently disclosed compounds, the compound has

structural formula (IX):

R*%
fks/O\Tfﬁ\\ﬁii>__<?
N 5
T/ \Ejfn xS N / /N___Rz
R R IX),

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

to structural formulae (I)-(I1V).

13



[00381I n one enbodi ment of the presently disclosed conpounds, the
compound has structural formula (X): ,R4). in whichnis 1

4, and al IWB@PWA3YAE | abl es are defined as descri bed adeE“%FQ%W“L”S
reference to structural formulae (1)-(1V). 100391l n one enbodi nent of
the presently disclosed conpounds, the conpound has structural
formula ( and all other variables
e e deti nilbs qbideFBbitudeoEaspeRe AR at R Bt e PRI sl ae
(1)-(1V) . sthQadd Hriun®).enbodi nent of the presently discl osed
conpounds, the conpound haﬁdstructural formula (XI1): (R3)wL\1
(RA)xR2 R in which nis 1¢ 3.0r 4, and all other variables are

defi ned as descri bed above MA‘ reE8r to structural fornul ae
XIV). WD 2009/ 132136PCT/ U /04 \448 /
e gé; N
(R R2
o T/
R (X),

in whichnis 1, 2, 3 or 4, and all other variables are defined as described above with reference
to structural formulae (1)-(I1V).
[0039] In one embodiment of the presently disclosed compounds, the compound has

structural formula (XI):

(Ra)w

/L/ NH N—R?
(XD,

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

structural formula (X11):

R?ﬂ
f B /L, /
(R“),c . N/Rg
r|a1 (XID),

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

to structural formulae (I}-(TV).
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[0041] I n one enbodi ment of the presently disclosed conpounds, the
compound has structural formula (XIl1l): O 1A (R)w (X111), in which
nis 1, 2,W821213nd al| other variabl es are defi ned PAI/{Fe¥eP+1HEY
above with reference to structural fornulae (I)-(1V). [0042]In one
enbodi ment of the presently disclosed conmpounds, the conpound has
structural formula (XV); ,(XIV), .in which nis |, 2, 3 or 4,
and al | oh?éﬁ vahoﬁgfe’é@v‘)’cglf“‘é"(tgg%’? %@?ﬁ%d‘da%??muﬁ ol SR MSer ence
t o struct sraturdl @riulag®I1) - (1 V). [0043] I n one enbodi ment of the
presently disclosed conpounds, the corrpand has structural formula
(XV): ,R4," Elst2 INR2 (Rg), RI(XV), inwhich nis 1, 2, 3 or 4, w
is 0 or 1, and all other van-gbbes e i ne®f as described above

with reference to structural r ae I)-('i{\/). For exanple, in one
enbodi ment, El is N and EZNiLEA- CH{ or 5 CR3xt I n another enbodi ment,
El is -CH or -CR3- and B i 5/N. /N

{(R™)w

(i,
inwhichnis 1, 2, 3 or 4, and all other variabies are defined as described above with reference

to structural formulac (I)-(TV).

[0042] In one embodiment of the presently disclosed compounds, the compound has
structural formula (XIV):
T 4 N R
(R%) -
X R
(5% N
(R (XTV),

in whichn is 1, 2, 3 or 4, and all other variables are defined as described above with reference
to structural formulae (I)-(IV).
[0043] In one embodiment of the presently disclosed compounds, the compound has

structural formula (XV):

R
r\/\/ OY
D
N 1 Y
/ ‘54) EY~g? —R?
T n (R3)WE ,N R

R (XV),

inwhichnis 1,2, 3 or4, wis 0 or I, 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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[ 0044] I n one enbodi ment of the presently disclosed conpounds, the
compound has structural formula (XVI): (R4)x I/ i2 0/ Rlﬂ.fSXVi)1 in
which n i sWQ200/1343%r 4 wis 0 or 1, and all other vafiCAB{SAYI G448
defined as described above with reference to structural fornmulae
(1)-(1rv). Wen wis 0, the ring position shown occupied by R3 bears a
hydrogen atom [0045]In one enbodi ment of the presently disclosed
conpounds, the conpound has“"skruc& ural formula (XVI1): (XVI1), in

which nis 1, 2, 3 or 4, wi ’()\/or\r nd all other variables are
defined as described above V)E%?Xref repee®dvstructural fornul ae
(1)-(1rv)y. Wwen wis 0, the_ri posit+ifon shgwn occupi ed by R3 bears a
hydr ogen atom [0046]In ceft ai n "enbodi ken of the conpounds

di sclosed with reference to structural #fo lae (V)-(XV1l), nis 1 or
2. For exanple, in one embodinent, n i 2. R'n gpagher enbodi ment, n
is 1. 100471For example, in one enbodinment of the presently disclosed
conmpounds It VHEM & Bripod *h¥d Serrlund il ether vriblesare %T]}QIF%S; defqﬂﬁ%@b‘“’e

I'N-R2 ( R3)avRkcfbrtnddhid Shicrlal fdfﬁﬁlh@@j—f]%. aweend@ s 18R riag pekafR ishdialtbcanme

with referenge to structural forrmulae (I)-(lI
by Rgbears a hydrogen atom. (H-0v)
[0045] In one embodiment of the presently disclosed compounds, the compound has

structural formula (XVII):
3
Y S)JL <
T'—--N/\W I Vs N
T e
" (XVID),
inwhichnis 1,2, 3 or4, wis 0 or 1, and all other variables are defined as described above
with reference to structural formulac (D-(TV). When w is 0, the ring position shown occupicd
by R® bears a hydrogen atom.
[0046] In certain embodiments of the compounds disclosed with reference to structural
formulac (V)-(XVII), nis 1 or 2. For cxample, in onc cmbodiment, nis 2. In another
embodiment, n 1s 1.

[0047] For example, in one embodiment of the presently disclosed compounds, the

compound has structural formula (XVIII):

(R4)\x o 5
SN
(0
- D e )\I—RZ
(

3
R R (X VI,
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 (X1X):
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[ 0048] I n anot her enbodi nent of the presently disclosed conpounds, the
compound has structural fornmula (XIX): (R3)" L/ (R4)(0/NR2 RlﬁXIX)
in which aVP Q%P es are defined as described above HEGTHSREPEIEHe
to structural fornulae (I)-(1V). [0049]In anot her enbodi ment of the
presently disclosed conpounds, the conmpound has structural fornula
(XO: (R4)x (R3)" in which all riables are defined as described
above with reference tjQ structura ae (lg-(1Vv). [0050]In

anot her enbodi nent of t Qsedyconpounds, the conpound
has structural fornula ( 1 injlwhigh a riables are defined as
descri bed above with rﬁ. ced uctar al )ﬁrnﬂlae (H)-(rvy.
1005111 n anot her enbodi t of the presentIdeisclqﬁg%,conpounds, t he

conpound has
in which all variables are defined as described above with reference to structural formulae (1)-

(IV).

[0049] In another ecmbodiment of the presently disclosed compounds, the compound has

structural formula (XX):

Uﬁ% o 5
SRPO=

T/ / =7 g N_RZ
Rt

R

(XX),
in which all variables are defined as described above with reference to structural formulae (I)-
(V).
[0050]  In another embodiment of the presently disclosed compounds, the compound has

structural formula (XXI)

(R
T
/ o / s /N_RZ
R1

(R
(XXI),

in which all variables are defined as described above with reference to structural formulae (1)-
(IV).
[0051]  In another embodiment of the presently disclosed compounds, the compound has

structural formula (XXII):

(R
SRO o
T /N 7VN\H

(R R (XXII),
in which all variables are defined as described above with reference to structural formulae (T)-
{Iw).
[0052] In another embodiment of the presently disclosed compounds, the compound has
structural formula (XXIII):
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structural formula (XXI1): (R®»O Tee-/NR2 (X)Cll), in which al

vari abl es are defined as descri bed above with reference to structural
formul ae (WP200%#p2136 0052] I n anot her enbodi nent of the RHEIERPINHP41448

di scl osed conpounds, the conpound has structural formula (XXII1):
07(4)x (RBA)wWR2 RI(XXII'l), in which all variables are defined as
descri bed above with reference to structural fornulae (I)-(1V).

[ 0053] I n anot her enbodﬂﬁ%gt ofothe resently disclosed conpounds, the
conmpound has structural[f r a\jfﬁﬁv%aﬁ(RB), JO O (R4)x/INR2

T,fN;::jrr oxN /
(R N,RZ
o ]
R (XXI1D),

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
-
\T /\’/ﬁ‘//N O
. /&/N\H —R2
R o AN
R’ {(XXIV),

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

[6054] In another embodiment of the presently disclosed compounds, the compound has
structural formula (XXV).

T\N (Rj\)}l\&N
Q\O/Q\/N /

R
R2
d ITI/
R (XXV),
in which all variables are defined as described above with reference to structural formulae (1)-
(V).
[0055] In another embodiment of the presently disclosed compounds, the compound has
structural formula (XXVI):
. 0
Rk 2
O R
N . R!
1 e
(R)w (XXVD),
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RI(XXIV), in which all variables are defined as descri bed above with
reference to structural forrmulae (1)-(1V). [0054]1n anot her

enbodi ment WEf20§%18218¢ esent | y di scl osed conpounds, the cdGIGiMeP21GH48
structural formula (XXV): (R3), (RA)X0 Nr- R2 (XXV), in which all
vari abl es are defined as descri bed above with reference to structural
formulae (1)-(1V). [005511 n another_enpbodi nent of the presentl

di scl osed tBRpbHhtsblesree ddinpbisigsaibed %Jevmwlulie%ren%ﬁom%urel)f@wée i n
which all (wgriabl es are defined as described above with reference to
structural formulae (I)-(1V). 100561l n anot her enbodi ment of the
present | y (58| okeago Higrent of the EesAp b lopecomppunds theempeimhiipg
POCVI D sBtural formula (XX VII):

(0]
3
T Rdvn R?
Ve
X R
J o N
(R (XXVID),
in which all variables are defined as described above with reference to structural formulae (I)-

(IV).
[0057] In another embodiment of the presently disclosed compounds, the compound has
structural formula (XXVIID):

(R
r\\tl/OTS 0
/> <
(R R(

(XXVIII),
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 (XX1X):
4
T
| (RO
T S
N
N
O R'  (XXIX),

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

[0059]  Inanother cmbodiment of the presently disclosed compounds, the compound has
structural formula (XXX):
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T7TRATX in which all variables are defined as descri bed above with
reference to structural forrmulae (1)-(1V). 1005711 n anot her

enbodi mrentWEf2089H8218¢ esent | y di scl osed conpounds, the cAEIAFAWINREY4S
structural formula (XXVI11): (R4)x s > /NR2ZRL in which wis 0 or
1 and all other variables are defined as descri bed above with
reference to structural fornulae (I)- (IV) Wen wis 0, the ring

position shown occupi edT by beary, ashyd ogen atom |In one
- an EM L anot her enbodi nent,
. I'n andther embodi ment of the
co

enbodi nent, El is -CH orN-

El is Nand E2 is -CH orL

presently disclosed conpoy ; h'pound as structural formula
(XXIX): in which wis O 6¥x1 and al |l ot her vanatqux)are defl ned as
descri bed above wth ref e{ence t.o structural formul ae gf’d . When
wis 0, tHeMHehy b angall ehevrishleds @EHWS%SCBE%@O%W FISEA%F 8t om
[0059] I n gnehhe forgide di-(mnt Wokn WHeo, iiaseFbiitorihswh 0&aic-CBIRIALES, the
conpound Q?cﬁostructural formula (XX)O): R2 R1L (R 4)x(XXX),

gen atom.
[0060] In one embodiment of the presently disclosed compounds, the compound has
structural formula (XXXI):
J
ja\o/ I \ T1
R ™
R2
P (R“ RS)W
0 (XXX1),

in which all vaniables are defined as described above with reference to structural formulae (I)-
(IV). In one such embodiment, J is -C(Q)-, Z is CH or C substituted with one of the x R? and
D is N. In another such embodiment, J is -C(Q)-, 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’

[0061] In another embodiment of the presently disclosed compounds, the compound has
structural formula (XXXII):

/H\D/ ! N
\ﬁ’ | L

P (R")x (R3) (XXXIT),
in which all variables are defined as described above with reference to structural formulae (I)-
(IV). In one such embodiment, J is -C(Q)-, Z is CH or C substituted with one of the x R and
D is N. In another such embodiment, J is -C{O)-, Zis N and D is N. In a further such
embodiment, J is -N(R*)-C(0)- (e.g., -NH-C(0)-), Z is N and D is CH or C substituted with
one of the x R*.
[0062]  Inanother embodiment of the presently disclosed compounds, the compound has
structural formula (XXXII1):
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in which wis 0 or 1 and all other variables are defined as descri bed
above with reference to structural fornmulae (1)-(1V). Wen wis O,

t he ring p¥9i2809dM218hown occupi ed by R3 bears a hydr oge®CI{UsAG09/041448

[ 006011 n one enbodi ment of the presently disclosed conpounds, the
conmpound has structural formula (XXXI): T-k I DRI \z P (R4)x(R3)w
O(XXXl'), in which all variables are defined as descri bed above with
reference to structural formulae (1)-(1VR' In one such enmbodi ment, J
is -C(0)-, Zis CHor C substituted dwtl1$one of the x R4 and Dis N

i n anot her such enbodinent, J is - 2res Nand Dis N In a
further such enbodinent, J is -N(R38)-¢(0)- (e.g., -NHC(0)-), Zis N
and Dis CH or C substituted itk the x 12.4. 1006111 n anot her
enbodi ment of the presenti7Zdi%¢l ose ounds, the conpound has
structural formula (XXX 1I): I T-Z iP (1:24)(R3) (XXXI'1),
in which all variables are dehigwed gs, described ghave with reference
to structural fornulae (1)-(1V). In one such eMoarnment, J is -C(0)-,
Z i s CH oin higidisiatiibi¢sete ddfihéd ariescabed dbevewildrerededloistudNirallfrmmhe ther

such enbodli t, Jis -CLO)-,. Z 1 a Djis N, In further suc

embodi menﬂ," T iicpe S‘H% ﬁ%‘éﬁ%‘@%‘ﬁﬁ” (@&'\5 ‘%ﬂé’ 6‘)"%1}"33%‘“%2 ORY HHYF T E’élch

or C subsDiit Nt &tansthichsuolhemieddirhdn€ JXs R4O)-, Z is N and D is N. In a further such
embodiment, J is -N(R**)-C(0)- (e.g., -NH-C(0)-), Z is N and D is CH or C substituted with

one of the x R*.

[0063] In certain embodiments according to structural formulae (XXXD-(XXXII), the
sum of p and q is 2 or 3. For example, in one embodiment, the sum of p and qis 2 (e.g., p is
1 and q 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’Z7§/J N NS

vy
(R™) (R%w R

6] (XXX1V),
in which all variables are defined as described above with reference to structural formulae (1)-
(IV). In onc such cmbodiment, Z is N. In another such ecmbodiment, 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 formmla (XXXV):
(R')

.
L
N T
(R%)w 1
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[ 006211 n anot her enbodi nent of the presently disclosed conpounds, the
compound has structural formula (XXXII11): (XXXI'1'1), in which al
vari abl es WPEIWEFIAed as descri bed above with referenc@GTES3 PN al
formulae (1)-(1V). In one such enbodinent, J is -C(0)-, Zis CHor C
substituted with one of the x R4 and D is N I n anot her such
enbodinment, J is, - is, N and N. In_a further suc
embodi menit which &l vanelngﬂaﬂf e(ﬁeyd aS(descgbed abmn\e(ltr)‘:feyencezm.sguwrslrfwlaeél)m
or C subsyiyuted with one of the x R4. [0063]In certain enbodi nents
according to structural formul ae  ( XXXI XXXXI | t he sum of and q IS
2 or 3. FHI068landnazot Ffrf:nan@neﬁw&ierpénﬁnfmdwélogﬁﬁlﬁpepmwdaHzf Campemé
(e g., p Uam&mgmgmgmlgxxjn I n anot her enbodi nent, the sumof p and g
is 3 (e g., pis |l and q |s 2). [0064] For exanple i n one enbodi ment
of the presently disclosed conp unds, thej conpound has structural
formula (XXX1V): 0 R (R4) [ i;hzall vari ables are
defi ned as descri bed above MA % structural fornul ae

4

(1)-(1V). In one such e di anot her such enbodi nent,
Zis CHor C substltuted"' . [0065] I n anot her
enbodi nent of the preserdfly di scl 6¥kd conpounds, the conpound has
structural formula (XXXV): (R4)" (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 (XXXVIT):

(RY)y

T\O\

38

/ Z

(R (XXXVII),
in which all variables are defined as described above with reference to structural formulae (1)-
(Iv).
[0068] For example, in one embodiment of the presently disclosed compounds, the

compound has structural formula (XXXVIII):

|
SNGPL N
(\ AN
/Z/\) N
(R R (XXXVIID,

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 onc of the x R?.
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Rl R38 R2 (R3)",, (X ?CXV), in which all variables are defined as
descri bed above with reference to structural fornulae (I)-(1V).
1006611 n awezh@r13dadbodi nent of the presently di scl osed RIHFRPAHS44& he
conmpound has structural formula (XXXVI): (XI), in which al

vari abl es are defined as descri bed above mﬁth reference to structural
formul ae & 3 \q In one such enbodi nent is N In another such
enbodi ment06H | singmoter embegigens qfﬂt%ﬁeswmfﬁ%wéed&pm%ds@ tiReompeymd AaFor

exanpl e, @ﬂxgg@ﬂgﬁgquggnx -of the presently disclosed conpounds, the
conmpound has structural fornula (XXXVIT): (R4)x in which al

vari abl es are defined as crlbed above 2th reference to structural
formulae (1)-(I1V). [0063 exanple e enbodi nent of the
presently discl osed conpo he nd\has structural fornula

(OOXVI 1Y (XXXVIT 1),

Ra)w COKXIX),
in which all variablcs are defined as described above with reference to structural formulae (1)-
(IV).
[0070] In one embodiment of the presently disclosed compounds, the compound has

structural formula (XL):

(R
Y 7
|
N N
e 3/ Z g2
(Rw
0 (XL),
in which all variables are defined as described above with reference to structural formulae (1)-
av).
[0071] In one embodiment of the presently disclosed compounds, the compound has
structural formula (XLI):
4 0]
Rk
RZ
N RN N

T/N A R’
R (XLI),
in which all variables are defined as described above with reference to structural formulae (1)-
av).
[0072] In one embodiment of the presently disclosed compounds, the compound has

structural formula (XLII):
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in which all variables are defined as descri bed above with reference
to structural fornulae (1)-(IV). In one such enbodinent, Zis N 1In
anot her su¥fA28RHdHP%ent, Z is CH or C substitutcd with FEAESBI0PHA8
R4. WD 2009/ 132136PCT/ US2009/ 041448 [ 0069] I n anot her enbodi nent of
the presently disclosed conpounds, the conpound has structural
formula (XXXIX): in which all variables are defined as descri bed
above with reference to structural forn@lae (M-([\T). [0070]In one
enbodi nent of the presently disclosed ¢egpounds, the conpound has
structural formula (XL): (R4).R]1 ( w ORXL), in which all variables
are defined as described abové th reference to structural fornul ae
(H)-(1Vv). [0071] I n one enbodi presently disclosed

conpounds, the conpound has st ormula (XLI): 0 (R4). -R2 R1

_I_/

t
uct

(R (XLID),

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

[0073] In one embodiment of the presently disclosed compounds, the compound has

structural formula (XLIII):

GoM (R%),
X Y
N
e F
0 =
I
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)-(XLIIN), R is H, -(C)-C4 alkyl), -C(O)-(C)-Cq alkyl) or -C(0)O-(C)-Cy alky),
and R? is -Hea, -Cak-N(R*)-G-R* or -(C;-Cs 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)0-(C-Cy alkyl), provided that two consecutive
carbons of the (C,-Cs 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 -Hea.

[0075] In certain embodiments of the presently disclosed compounds of any of structural
formulac (1)-(XLTIT), R! is -H. Tn other cmbodiments, R! is (C1-Cy alkyl), for cxamplc
methyl, ethyl, n-propyl or isopropyl.

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

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

(XLII), R? is -(optionally-substituted azetidinyl), -(optionally-substituted pyrrolidinyl),
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(RA)WM)M ), in which all variables are defined as described above
with reference to structural formulae (1)-(1V). [0072]1n one

enmbodi nent W8f20¢Hé218% esent | y di scl osed conpounds, the cAFPEFAWINEY4S
structural formula (XLII): NRL in which all variables are defined
as described above with reference to structural forrmulae (1)-([V).

compound HABGEPGEPTFAF PBFHIDA o SEFIr oS RO o FPRHEEHE: & |
vari abl es caie -(pfibraag sustitdes shidre Dk AeptiokklsubaingeEnelididylp tihleas ur al
Lor il 2e (Lhebhik s ORISR0 SHEOS TS B L RESpnt
- (Cl-C4 al(sytionally béputédGhmohdiaylkyl ) or -C(0)0-(Cl-C4 alkyl), and R2
i s -Hca, -%’;}g];(N( ‘)&&g R221 rr E’&%CB a%Eg%{)Nﬂ%éd g4 i n V£i hn one
or two (fé&F arrﬁg i gl AR PR PR RSN filebtompom gl 31vef o
opti onal | ytnicapil deelapyl)-(RELI), KBis ptioNIRInbstitudddtz&Rdth-3-51),2@3tionally R23 or
SOL0 (TR, LA LU Lt consecul ke, selbot, ol k1S
enbodi mentzepR-4-4yB. For exfrile, & ordtl dibbdimentCR O ~(ofHontHy subitiltdd @peridin-4-yl).
O b B e e S RS STeos ronts o
(1) - (XLTHI0078 | B cetthinembaditfietts @niaaéseRBt discloRld dofpbiadd ofhy at ddtktural f or
w1 N N
fornul ae @éskriticdlabdvc)arc SBstinBed dtithair 11pasitedst Homexeniplodh BRI Ynsbodiliznd, R* BN
optionall gﬁb%tliltgtsea iatti%’lstlgp%sﬁgr? \%ﬁl‘\{ 9(|C{i)-83 Qﬁgilih(r)gly —((;430983! al ll)’-Het, for example
-(unsubstituted Cy-C; alkyl)-Ar or -(unsubstituted Cy-C; alkyl)-Het. For example, in one
particular embodiment, the azetidinyl, pyrrolidinyl, piperidinyl or azepany! R moiety is
substituted at its 1-position with an optionally substituted benzyl or an optionally substituted
phenyl. In another embodiment, the azetidinyl, pyrrolidinyl, piperidiny! 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 selected from the group consisting of halo, cyano, -(C,-C4 fluoroalkyl), -0-(C,-C;
fluoroalkyl), ~-C(O)-(Co-C, alkyl), -C(O)O-(Cp-C4 alkyl), -C(OYN(Co-C, alkyl)(Co-Cs alkyl),
-5(0)20-(Cy-C4 alkyl), NO; and -C(O)-Hca in which the Hea includes a nitrogen atom to
which the -C(0O)- is bound, in which no alkyl, fluoroalkyl or heterocycloalky! 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 I-position with an unsubstituted benzyl or an unsubstituted phenyl.
[0080] In other embodiments of the compounds disclosed herein having any of structural
formulae (I)-(XLIID), 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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10077]In certain of the presently disclosed conpounds of any
structural fornulae (I)- (XLIIl), R2 is -(optionally-substituted
azcti di nyl WO 20098838onal | y- substituted pyrrolidinyl), PCT/US2009/041443
(optionally-substituted piperidinyl) or -(optionally-substituted
azepanyl ). For exanple, R2 can be -(optionally substltuted
piperidinyl) or -(optiqnally substituted pyrrolidinyl). on

enbodi nenflns)upézmit%d oxeEnbrimgingl; prandpybttyt @ag agplykmetiy- iy jofh her %boéweﬁlﬁer

ermbodi Menthe aEaldins,l pﬁramdl@n@ipbﬂmﬁyﬂasiz!eﬁdﬁyﬂ@ Rt Qdd Bilsﬁbéh)uted[v@@l?a%] I'n
certain partj.c resent ltﬁlygdl sc¢l osed conpounds
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pi peridinyl anpd azepan(é(3 noi eti es descri bed above are substituted
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al Ky or exa Sstitute [, Or
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m)|ety|s su Stltut ItS SItlo enz substi fute
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opt i olnal | yC(®pEt ort- Q(@d‘h\;\/lntdﬂgﬂl& e@ilﬁmﬁfe@tnltmhwﬁfmbangs gp@mn uEmL
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C(0)-Het or -C(0)-Ar; in another embodinment, it is substituted at its

1l-position with %0)2 1-let or -S(0)2-Ar. For exanple, in certai
enbodi ment¥0 20Rd323%t i di nyl, pyrrolidinyl, plperldlnyIPGF”§?@3QH¢w R2

noiety is substituted at its -position with an
optional l y-substituted benzoyl (e.g., substituted with an el ectron

opt 1 onal | OO P A Oh PR TR s ith OB A e SOMRACo G ety

optional | ys dewdribed sistved with an electron mnthdramnng group as

d bed ts, th di nyl ,
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W th an uPsLibs R ieHOeENIRhZBRY; asaescabedubsieh Foi éxaineld, mm@emm;mem of

i soni cotinoyl or picolinoyl. 100831ln certaln enbodi ments, R2 is an
optional |l y-substituted bridged azacycl I or dlazacycloalkyl for

exanpl e, a bridged azabi cycl ohexyl, azglsi cycl oheptyl, a
bri dged azabi cycl ooctyl, a bridged dlaz cyclo exyI a brldged

di azabi cycl oheptyl or a bridged di azabi tlcular
exanpl es of such R2 noieties include optio Iy §hﬂ§ tuted

azabi cycl %alsglog&i(égﬁlﬁéundﬁ RE hanRd duhcfirebst i t ut e ,in which ¢ is 0, 1,
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O R s G o0 s AR S
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[ 008711 n certai n enbodi mrents of the conpounds of any of structural

formulae (D-(CLIII), R2is -(C2-Cs alkyl)-N(R9)-R24 in which one or
two car bon¥03PPHRES3Y C2- C3 al kyl) are optional |y repl ac®§TH{F2008041448
-N(R9)- and R24 is -R23, -GR23 or -C(0)0-(CI-C6 alkyl). In certain
enbodi nents, the (C2-C9 al kyl) is unsubstitut ed and no carbon is

repl aced by -.0- or R9_ For ex
o o YR RSP core EDS ERBIs Lo FBIRY ABSIORS Fomdite Rens ot
enbodi mentubstitufed witian G51- a{eleyda}yu Byctaabkst-iok bidt@ocyapalk@rcoMaming ordupo

carbons a epl ced b 0 For. ex l.e, jn 2
enbodlnenpﬁsé2 ¥T$E@6 é?ﬁmgﬁﬁPNfﬁgfﬁﬂ?ﬁggﬂﬁyﬁﬁkﬁﬁ§£§¥R$KB-

R24; or -CH2- CHZOCHZ C(0) - R9) R24. In certain enbodi nents, RO is
H In certain enbodi nents ? Ar or Het. In certain enbodinments,
R24 is not substituted an R % , heteroaryl-, cycloallcyl- or
het er ocycl oal | cyl - cont b g group. In certain enbodinents, the
(C2-C3 al (e'-u- al kyl). / [00881In certain enbodi nents
(e.g., vvhié%S tﬂ? grtfg'gmrscyst em"B" is (R3)wor ), when R2

i s an azabl08Yicl obi dexthin nmb@myer(tsaofghe comnpduralz efyng ptitabmpd fodrmulae 1-
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ot v 4 nr PP G S BHRELPR Rhicfok o BEEBMILERER o
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f 2 et 4 t, R2 t
oxo-subst 11 B el ﬁ*‘”??%‘?”éf%f" e e LB 2R B o rent s of che
present | y-CHsCHo0ddcGMPORIR’ FHl certach qRabotlipapetshiris Wi fthcarthie ni t r ogen
to which %Igﬁt%ﬁuﬂé ?s'_gt“tlé%{n&qié In%grtau&l Qrﬁbcﬁi%&?sxﬁméjr?ot E‘le'st'itﬁ?t%@ Ullth ﬁt? Hl];'l-
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form for h@&raml-,ecyclaﬁk)dmnheﬂa@lcyo}oa@o’bsqnt&lmnggrom foegrtakn fxmbodlments the
azacycl oa di azacycl oal kyl , such as a piperidine, a
pyrrolidi L(I: C(yga“%bper Sjr%g kgﬁ an i mdazolidine. In other enbodinents,

Rl and R2 cone together to forman optionally- subs e ridged
azacycl oal kyl or diazacycloallcyl, for exanple, fﬁ g_
d -

azabi cycl ohexyl, a bridged azabicycloheptyl a brld

azabi cycl ooctyl, a bridged dlazablcyclohcxyl a br|d d

d|azablcyﬂWGﬁeptmenmnambmhdg&dp@uamabnmysﬁmmmﬂyhs Bakticul ar or

exanpl es afs such R2 noi eties include azabicycl o[ 2. 2. 2] octyl,

azabi cycl s tyl, and 2, 5-di azabi cycl o[ 2. 2. 1] heptyl . [0092]V%en
|the nit n come together to formHca, the Hca can be

R, R2 and
substitute cribed above with reference to the azetidinyl,

l'i di d 7ol t
et er ocycl Balyl "can bb LS B EaRo 0! FRsSag (S AR 10
al kyl') - Hehzab}cjacldki‘ctyl -all- ddettlcycl-oﬁ()@) o) G@zaﬁﬁytadadcyﬁl) R? is@pOyieitigly, subsGu@d- Ar

wen R ol PINRRRLT ot S8 PR LB by ¢ can Do

substituted at a nltrogen atom r‘.r'
i\ [/} g
EY-E
[0089]  In certain embodiments (e.g., when rings system “B” is R ), R*isnota

benzo-, pyrido-, pyrimido-, pyrazino- or pyridazino- fused azacycloalkyl. In other
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[ 00931For exarrple in certain enbodiments, the -C(0)-NRIR2 noiety is
g4 (GR28)0-1 in whichf is 0 or 1; gISO lor 2, cisO 1, 2, 3
or 4; R28 VO2A9/18%13¢4et: E3 is NH, N substituted by one FST/URIEQ448
N substituted by the -GR28 CH2, CH substituted by one of thee R21,
CH substituted by the -G R28, or C substituted by one of the ¢ R2I

and the - [ bs ne of the c
R21, N suBg’Ez‘f‘E}? ﬁiaza%‘- QEQ%W%L‘ IjlﬂlB ?refrbff’gﬂleéﬁ%h%n%ﬁ t hee
R21, CH sq’@;&ﬁdlﬁiﬁtﬁjﬂlmetphe -G R28, or C substituted by one of the c

R21 and the -G R28, provided that both E3 and E4miare not N. When g is

0, R, R2 and the nitrogen conme together to for ocyclic
azacycloalkyl or diazacycloallcyl. In other enbodinents, when g is 1

or 2, Rl, R2 and the nitrogen cone together to f Y i dged
bi cycl ic aza%cl oal kyl or di azacycl oal kﬁ’ The ¢ 1 etjes can be
di sposed dW¥her & sHip smbedimenfsicambesy 1B oerigicara & & oal k)yR is Pofg 4.5

system EamRdBRdxd8-4-Neepensentopiona ) abk@ted a(% hdeM -
Z(Cl-C6 halggllc "y 3D g Y ophions ﬁi/'Ar s A F%Cgiéh‘%‘omce

al kyl) - CakY! H’PGB( Oht RIW dlm@é R 1%'@®a‘t%~°aﬁuwlrl)*eihefwycba(ﬂ% Co6
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present | y fin94da0RE R GHNTMO um@gen @RedmdI3 ﬂueas td AL reNE SRk Yin %ﬁﬁc%ﬁ)ed
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2. In other enbodinents, ¢ is 0. In certain enbodnents, Gis a single
bond, CH2, or C(0). In certainQenbodi ments of the presently disclosed
conpounds, R28 is not substituijed with an aryl-, heteroaryl-

ing group. In one enbodinent,
stituted with 0-3

cycl oal kyl - or heterocycl oa
R28 i s nmonocyclic aryl or heteroa?‘yl L
substitutuents sel ected from ®ilay] , -(C -C4 hal oal kyl ),
-0-(C1-4 hal oal kyl), -(Cl-C4 al ky 23N (C1-4 al kyl),
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1009611 n certain enbodi nents of the conpounds of any of structural

formulae (1)-(XLII1), each R3 is independently selected from
- (C - C6- ( CVOCBIHAE4I kyl ) (e , difluoromethyl, trifl J6TOHFB8RY#44d

the like), -(C0-C6 al kyl)- R7 - (Co-Co6 aIkyI)-NR8R9 (Co- Co6
al kyl)-OR1, -(Co-C6 al kyl) - C(O) Rl, -(Co-C6 al kyl)-S(0)0_20, -hal ogen,

-NC2 and | ect ed

from r- gt R E e e i Rk i g O RERS A RO G C o oo
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et 7 00y 0 OB ALL N0 BB Bl SHRTELS: By S, TR
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a 0
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enbogh [rent(cowﬁ amyi;lel% L(Cert alikyi)- s:(m)nx“’er(b@dg itey1)-S(O)RR 1, shalbiglas; tNOLkingd ON
meta post (G oTaPa] TLOE STERETS HEaty SorBBe] P olh e Hrse hefts o
t he conpoemt’'® &findeberalantlyoklestd fiarh bl 4LC,-Cpulkyl), a@,{CL haloalkyl), -(Co-CW i S at
| east one t
al kyl ) - Yzhlt‘%gi@ %E@ﬁ @%ﬁﬁ?w%é& gﬁ(ﬁp I%Ch%ﬁ%'% &Hﬁ%ﬂ&ﬂ)dent ly
L, -0-, -SCea% aucpqm{O) (E1Cs ebkglmxhch-(Cd-ﬁs ableyd)- ﬁ@ﬂde@ahlkXIWathlnlvllldMO
26 memborise SRR Y Bria i POR hehE kb e B € on ral ative o
the J noi bétsrocychvalimlecopairtinacymbupr Fc&re‘ﬂmhlmndme e%omment each R* is -(C,-Cs
- CH2- N( CH3)

[0099]In ce §*ﬁﬁ§§%@g%&ﬁgng@ ‘ﬁﬁﬁﬁl % #Fﬁ& by gﬁﬂfé(cfgrf5§?§gmthe
i m dazo pefiCealkeh-CLOR'G dft-CahlkySeBzH " ; k%{ugeipyNOdanﬂeCNlangtuByfszf em has
enbod nent™ Her B n Pl el S Bt e ot R o di e
clork eI |) S ((rﬂ&peaﬂdnyly}elﬁ(daam(]ﬂ 601 7C Bty {@h@dhmﬂdyf)DJ(GﬂCﬁﬂMﬂ)) L—((Co@z
al kyl')-N ] 7= d| - o a
al kyl ) - N( %D’((@?"'?C,Zg!]‘éi%%g@%%‘&c} gﬁn& ARORE 635%1? “89?’/ ANty yl) e
al kyl) - N ElsyI)CEOB({mGayﬂtvbfaw W@CQ&MD&(&)QHE&C&/ dlky1),-2fin which no alkyl or
1) RS O e B
anot her epgtogli Imnrttam erhbbdummoumd od@eim mlmetr eimh&tbmtmg c¥D. ni cettaies t hat
;28!{ lﬁ'gf Q‘%% r% rsi,[@ls a sn‘g% boPd,f(ﬁ-% %r%frggi hIeI nler]am ?mlfqﬁmen s olf'ﬁ{[e lil)ge%ently
i m dazo[ 1di261as]e¢y0mp:hund5 BYrisenat substittited wib sn aryl-)hetetoaryl-, ciaffalkyl- or

heterocycloalkyl-containing group. In one embodiment, R® is monocyclic aryl or heteroaryl

substituted with 0-3 substitutuents selected from halo, cyano, -(C;-C, haloalkyl), -O-(C;-C4
haloalkyl), -(C;-Cs alkyl), -O-(C-C4 alkyl), -C(0)-(Co-C, alkyl), -C(0)0O-(Cy-Cy alkyl), -
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9 --- N 101001l n certain enbodiments in which ring system"B" is
(R3)w, the conmpound does not have two R3 npieties that include Ar or
Het in theWREPE(®PES6 structure. In another enbodi nent, REITEP2H0RE4E s
-NR9- (C0-C6 al kyl)-Ar, -NR9-(C0-C6 al kyl)-Het, -NR9-Hca, -0-(Co-C6
al kyl)-Ar or -0-(Co- 5 al kyl')-Het, it is not substltuted on the

pyr azi ne itio o] he carbon ad ace
RO e T AT A AR S R 2 -
iOI s s ublst i t-Gt[éﬁn&Bth xklkibn@y&s?tm dae lmfne ea;b%cammfbet elsflelascg?dgigeilo@ fot {ER{?
irectly r eri ro e . am de, c|scSN, [, n certain
enbodi ment W%k e}’ia‘?lir’]lgdﬂg i 0%'“}1@(@?3)%5);&(&#«;@%; is (Co- C4
al kyl)-0-(Co-C4 aIkyI) (optionaldy-substituted phenyl); (Co-C,
al kyl)-S(0)0_2-(C0-C4 al kyl)-(opfji onal | y-substituted phenyl) or
(Co-Ca alkyl)- S(0)0-2-(Co-C4 0- optional | ysubstituted
phenyl), it is not at the 2 pé@itidp he thiazole core (i.e., not
on the carbon between the N andri'herS the thiazole). In one
enbodi ment, the conpound does not h R3 noi eties that include
Ar or Het in the noieties' structure. [0102HR#® the presently
di scl osed ou of any of., structur I)-(XLLIT), the
nunber of [@gggtl Prlfgﬁfqén%’ﬁ |°|ﬁ6“ys‘if§'fr‘é“|1f‘i“?1@ !@m&) zﬁbﬁ]&rth%‘i‘i“?'ﬁf ?—Jfger | ess
tha; or egelituémds csmgssymrﬂpr wa.mb q,2 Mem‘o&x@mp% msnm%odtmn{) Rgls of1 D
or IS one, o on rin tem"C!. | n one enbodi nent,
X is O, 10r nélpotger erggpchgnﬁ |1seo r]}z 81512 nﬁéﬁ@nenﬁrw tsaf‘ﬁleﬁ%?’lanélat lgast ong
1010311 n gRérstsalbaecem@diergmmomsnh@efmroes;aﬂ@Icc,dweb@aeﬁ),c@qppqnds of

an oo, - TS AR R Bt 1P Bring R IR AB Bl a0

ni Eﬂrjogen Gﬁ(?bom@io—iy alkem NG and LO(O)iH in ®RBIOGE HiEﬁlinSludd’sQ nﬁtwgelRﬂoﬂl’r@UDsl
conbine to r.m 0XQ. 104].I.n certajn e nents 0 ntly
di scl osed “’&‘fﬁﬂﬁu ﬁﬂ%) Hf%o}i‘{'f{]) nyHich ’fotfilfyﬁf TOp Y %f%r‘)@l OaIA‘Xf_IF F‘fb)sm” en X
i s 4, not withlan higl) hetRbagt, Oytﬂ)dﬂll@l 6r HefetocGloalkiybntainih® $Q0d. | For ¢Lipdd, th
enbodlnents of th res di,sclosed c unds, of of structural
formul ae €79 am(eﬂlﬂoﬁ'ln%ms E’Egeﬁ“ﬁﬁe Ss'Si'Ag Z?J%ncg‘gﬁ?)lcfl"@é'ﬁé@?g%(ef%’d?ﬁ hyéj 'C1- C6
aIh ky: ), ] - €163+ dCHrdpalh. okl deptdin emEo@nentﬁ aif RUio subantufay by ther B3P hhlg)s’)'@iﬁﬁtaha(/G- and
the |ike) 0121 Co- C6
Ky ) L BT Tod e e sy g s oion Sty B¢ Kleing - o, i

whi ch eacoo®5], R& @rtgin Iahqucﬁmerndﬂpbamtpbmas s&dng of gehcfufad Moridulac ( C1- C6

B il U O e

al Kyl ) - O @)fhbGomeSl, &lﬂnyio)neﬂnydand(ﬂﬁltk@ﬁ @Ky blkyISLR0-(Cr CLaDENRFY | ) |

net er oar yTCr eI RE-BERA STl RaF gl et TGP

exanpl e, HEN omwhml*rbmbllR’remsta,nd 8AGhinRépehdently lec@d fabKY)YC)-ColaBIHGBC-Ce

hal oal kyl C3

al kyl ) - oﬁiéﬂ “%éo(gsﬁga %b%(he‘ﬁeﬁlﬂl c&(ﬂg @%rﬁ‘%@@%ﬂ)o ‘%&
alkyl)-0-(Cy-Cs alkyl), -(Co-Cg alkyl)-C(O)-(Co-Cs alkyl), and -(Co-Cs alkyl)-S(0)g2-(Co-Cs
alkyl), and in which no alkyl or haloalkyl is substituted with an aryl-, heteroaryl-, cycloalkyl-

of

or heterocycloalkyl-containing group. For example, in one embediment, each R? is -(C;-Cs
alkyl), -(C,-C; haloalkyl), -(Co-Cs alkyl)-L-R’, {Co-C; alkyl)-NR®*R®, -(Cy-Cs alkyl)-OR Y,
-(Co-Cs alky)-C(O)R'®, -(Co-Cs alkyl)-S(0)o2R'°, -halogen, -NO, and -CN, in which each
R’, R® and R" is independently selected from H, -(C,-C; alkyl), -(C,-C; haloalkyl), -(Cy-C,
alkyl)-L-(Cq-C; alkyl), -(C-C; alkyl)-NR’(Cq-C; alkyl), -(Co-C, alkyl)-O~(Cy-C; alkyl),
-(Co-Cz alkyl)-C(O)~(Co-C> alkyl) and -(Co-C; alkyl)-8(0)o2-(Co-C; alkyl), and in which no
alkyl or haloalkyl is substituted with an aryl-, heteroaryl-, cycloalkyl- or
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hal ogen, -NO2 and -CN, in which each R7, R and Rl is independently
selected fromH, 1%Cl C2 alkyl), -(CG-C2 haloallcyl), -(Co-C2
al kyl) - L- (¥8-209/18218¢/| ), - (Co- C2 al kyl )-NR9(Co-C2 al kyIPCI/US2@0¢1343
al kyl')-0-(Co-C2 alkyl), -(Co-C2 alkyl)-C(0)-(Co-C2 alkyl) and -(Co-C2
al kyl )-S(0)0_2-(Co-C2 alkyl), and in which no al kyl or hal oal kyl is

[ ' het er oar cycl o

Substituted wt n -, or i

het er ocycﬁ%tﬁlioﬁvroa@%m"& IR BPo ST e%‘@‘?@ﬁ?lcﬁmé‘é?@édfm@ﬁbﬁﬂl? Reithalo ¢ he

PR (K Ri“é’imeﬂ N L TS oy o 0'and G are each

vV, C in whjch are eac

i ndep endeM Hbci,?gam eeg%ﬂl mg %)(f)kﬁe( L‘fg&) @)ds of ofe(lppf)sgucturﬁ \.gac -
-C(0) - NR9{XDIHI), -NBUt 104D hne) ardl at 1ot QpeR? is \NRSR OFor:bxanple 3 &fe eﬂ}‘bo@’lﬂl@ﬁ} %215

i s i ndepende Sel ected from-{Cl-C6 - (C1- C6 hal oal kYI)

-(Co-C6 al %3 Crigpn such %?J)%Eﬂe&rw iy S‘Il?é‘t‘f”ted ele:ﬁlec% alllwﬁtymem me(n&aefeé:e

al kyl) - HCal;omaﬁmng%sﬁbkﬁﬂ the hedRfositidn Gtk t@thky Erb}eHRBllg - (Co-Co6

al kyl)-0 alk -C(0 , -(Co-C6_al kyl 2

- hal ogenR%UoﬁﬁZ aHtPth %%M%@PBW@ H%Oafélé %?W&Wﬁ?%@al ly
conbi ne tm@mmfamomasmﬂe bl Aﬂ&astaﬁewérls (@9@3 alky)-ot percyvaninatl-gs-@r e
defined as descr bf gbgvg % fer ?)any of §tructural

formul a (Yl (@(E’k“lc | yachjofnY ﬁl\gl HBETHE b s & Li-NBI-e FHgamplEin one
anot her ephpstid@ntw isQ. IS cerfeli3ueh dnibo@matrs w’nbadstm&t@mh@msﬂng%aém ar
-S(0) 2-. | certal n errbo i ments, ot her enbodi nents, G
is -C(0)- 3 5yl Sromafifyripg H’PéP“’%FH}B%Ii”F‘FérRP%“O“Ge‘P%"e ‘e dmesyy- InPpe ot her

enbodi rrenbancﬁrlembo&@ﬂt -CHA(2hpeH;-Ca0)i-0€H;. Q and G noi eties can
be conbined in any possible combination. For exaanJ e, in one

enbodi nent, Qis a single bond and Gis -CH2- or -=NAs descri bed
above, in certain enbodi ments, the ring system depote by A is aryl
or heteroaryl. In one enbodinent, the ring syste ~e.d' y "A" is

substituted with one or E%Wg el ect ron-w t hdraw ng 4roups as descrl bed
above. | nl%8% hel" EHYBAM cnis3A which ringBetsm (1 del i 'h one orfror e

el ect r on- whidhdipaioR of GE B4HRS! idSdade s, Qrd]@@dmamy%stema@% §uBktlutions other
enbodi nents, the ring system denoted both are not

subst i t ut &g0 Wetcﬁrb%’ﬁ“&‘i‘%ﬂub““ﬁélf’%r E%“?/tlher e&?&@‘&‘&ﬁk‘% R Gt the 2-position of the
het er ocy cliahdsyl2-PHidhd oRGis EIC_?MRyl) wa 6 aBﬂetﬁﬁm&]uﬂﬁBﬁn‘S yit he,

e mon b Y Ersea ehcloprnis psnT i B PR o B el wsed

conpounds te@hhyalid- syl eHepth@ipritia-oyfl; LD, alk PII)N(RQQ 3-dihgdroBirs[s, 24)]p)‘rfﬂln0ne
or can

enbodi nent, .v is 0, 1 of 3. Fqor exa 1
o b e T B ok bissr S a0 Pe R bebiosie: Al Rant o
of tgi_)pr @ﬁmpltarady(ﬁ&dx@,ﬁqu. Q@q@;@umotsm)fmSahcﬁmteﬂlb@dlm&ﬁrtHwoaa héllgddé)es
t wo gro or

ps conhl ne to n ox 0
exanpl e, B?flf‘f’YFetWBﬁ PGS %Ftﬂﬁfg]c\aﬂ teastp?ﬁ ?ﬁ‘é‘ﬂh‘%n 'i‘eda‘éf—‘fleéfmflﬁéfe In
azacycl oahkofiier Edb@limdnn no R efthempeﬂmmm imitiazd] We-« R} EdigE e34pR He@Mbi ne

to forman oxo. ,}E\’Nj
W

[0100] In certain embodiments in which ring system “B” is (R%w , the compound
does not have two R* moieties that include Ar or Het in the moicties’ structure. In another
embodiment, when an R* is -NR®-(Cy-Cj alkyl)-Ar, -NR’-(C-Cs alkyl)-Het, -NR®-Hca,
-0-(Co-Cs alkyl)-Ar or -O-(Co-Cs alkyl)-Het, it is not substituted on the pyrazine core at a

position ortho to (i.e., on the carbon adjacent to) the amide. In another embodiment, when an
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[0109] I n certain enbodi ments of the presently disclosed conpounds of

structural formula (XLIV), when v is 4, not all four R15 noieties are
(Cl-C6 al KYPROOABAIQ] | n certain enbodi ments of the pr e SEALSy009/041443

di scl osed conpounds of structural forrmula (XLIV), each R15 is
i ndependent |y sel ect ed from- (Cl C6 al kyI) -(Cl-C6 hal oal kyl) (e.g.

di f I uor onget hyl luor nmet h nd the 127,
O o G ARkt saet BB B izt eore S ot AR Gle

- (Co- C6 abdfyds)theS(dg)f&nQRibanthal ogen, -NO2 and -CN and tvvo R15 on the
sanme carbon optionally conbine to formoxo, in which each R7, RS and

R1 is independently selected fromH, -(C - CGaIk C1- C6
hal oal kyl ), -(Co-C6 al kyl)-L-(Co-C6 al kyl), %&%
al kyl) - NR9(C0 C6- (Co- C6 al kyl ) -0-(Co-C6 aIkyI)

al kyl') - C( )
and in V\:hﬁ?lﬂ no a ﬁ?g?mgm%??arfl% Tk &(“Iigu%ggmgu%sye{% tBEgl%d W t F':egl E/(J:
het er oar yt,q auqﬂyeL(Myﬂkﬂb (dpabmﬂlmylmhm&kﬂpyényt)p(ma]q nlkmlgtsgr)@ugjo (Eor

it oal Ky 10 PSS9 RpFc ) o sy Rk Eieepi-

al kyl) - ORﬂubsHt(l@d)pmyla,l ikiy hgt-a0he P Rdbtionof Ge-tE3z0dd doyd (J.e. S(o@):ﬂthﬁ t2héh
- hal ogen, Bquv%er tgenlq anaq\l ﬁ §\%ﬁth%\rqpaz§%ﬁ l%&ete%g)oczi%ng 1@5@18%;{%? %c;egnafl l

conbi ne t m 0XO, n e
sel ect ed fwmm%ﬂwletieethhtﬁﬂuajﬂrcﬁmehmltbahklyﬂxe)s struft@e- C2 al kyl ) - L- (Co 2

) IS BRI By ok e AL RS o

al kyl) - S( ﬁt)rﬁbeiefs(ﬁbsttﬁ%nalokylhg sysend 0 nx, i atenngeget kyd tharor h@lab@ltk@/slun‘i S
substitute r et.erQa
net or ocycPOM BnPle fin gROMETE 3 Pl 2 Fa ks A bls s st

- C( 0) NRORTC™. vhiooterctadinibat, bouhd, 2 d[stcﬁr Fox enipipls, x edn baOpmsmt btnhoraZI pha
relative joggﬁﬂhe Bl CQS& dip& ntts;p‘%% e rﬁres%t{tyac{mﬁ: 0% 89S nld Oii'n'ggfs‘?mct%lt he

-N(R1) - 1 JIn Certain e res ose
corrpoundsfamhulsat(mﬁKLH})aszomégrmbsmo@ﬂélmw forRai7 oxcs ”lamoxmamlbsbomadt fod aryl

or het er Ogra%npgp LtQ}%eS;%oQ%on glnpa tgl ggnd%rﬂqg SEZ'I][ % cfraotF@ emb%t{ E% t%én' tuted

with 1, 2 tuent el ecte
aI kyl), - 1R“@o¢pabmalblkeytb)for(rsa.ng>xp di fluoronethyl, trifluoronethyl and

SRS Ry 8 . A 80 5P o

- hal ogen, formme ERECLION, whemx veH, odt a8 fot RRZroupsaratfd-Ck2lkyl)s i ndependent | y

s#, 088 o BNk Rt S Ry

al kyl') - C( @ymgi@olEeldl)ehch Ritnglind¢pOule@ly wlekipt )°ro$( (1):8Cs 2k o GBCaal kyI ),

d wh Jar
hot e oar yk%ﬂl@w A Filomd £ BldS¥lonle By PiARG ], 6, o RIS 00
exampl e, ilkylpH&® @nﬁ@dr:muqyl) -ORNe-(R4-Cs Akyle(Qiéfo HEr-Euibtl)- S(@o@a”’w th 1,2

o LSBT AR el St iy (O &

(Co C3 2Ry} alicyln - (@1;CohalonotS (8l Iy B O)00-Ca Rcyl),~{at Ca g boyD-NRY®- G d

e cot (RS Bty e Ol S IR G S D RN i,

al kyl ) - NR8lk@dSCo. a(@oﬂa)alkyl)(@d-lmhlaﬂl ke dlkyl @ tiBoal @R is(s@mtiGRd with an aryl-,

| kyl I | kyl),
and i 0 unEFORRC SRR di R B i S el e 1) )
het er oar y Embodiyerit @a¢11<1§14l 16)f(Ch§i dkdi y(éll@ahkly‘ﬂksdb ACaCn iling)-HrRIHIC-Cn

cel oot od TRORERe CeSAREoRey SERERAREL O G PR RRSR (20,
al kyl ), - ehalogin, ENQQ(r@)-CT(‘IG@M@tI:hahM)R ar@(Rd G4r(d€1®n®htlabdigzle)i from H,
- CL0) NCCo- & c2bikyh )G, Koy, dop- Ny BRY - & Wb, Ry 53R RE -,
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[01121For exanple, in certain enbodi ments, the presently disclosed
conmpounds have the structural formula (XLV) in which all variables
are as defWVR4PH¥e with reference to any of struct ur &CTGRIHOHS
(1)- (XL1V). [0113]In other enbodinents, the presently disclosed
conmpounds have structural formula (XLVI) (XLVI'), in which all

{or mil ac (Y5 oDt 2000 Datiabmeri CbRusroad oz n

certain emhsaquS(m)m (Go-C:htkyDr g emnivhigh b SIRY108 RboaloNM RGN ah AG/1-,

structural formula F1): . (XLVI in.which R27 is selected fromH.
-(C1-C6 aFWP??H-Cée@éEf- #&F&S@%Y%%&-&?ﬂ&“}mwﬁ%or onet hyl ,
trifluoropaosyl Brdrtdiihembadints, the Geesébly alskiphed-cbmpduadCavathk yinjcrural
-(Co-C6 alkyl) - CoCGaIkyI) -(CO0-C6 al kyl)-0-(Co-C6 al kyl),
-(C0-Co6 afq{é}l%a :(Co-C6 alkyl) -(C0-C6 al kyl)- S(0)0_2-(Co-C6
al kyl'), in which no heterocycloallcyl, aI kyI or hal@aJRk?yI IS
substituted wth an aryl-_, heteroatyl -, kggllc
het er ocycl oal | cyl - cant ai R gro and R2

-C(0)- (G -C4 alky >

(Cl C4 al kyl),

) i WhICh no (Cl-C

|, C al kyl or
het er ocycl oal | cyl 2%6c roup, &RRZ %'ogether with the
nitrogen to whi &\t hey “are bound f ogPy, Hca, /and al | ot her vari abl es
are as descri bed above with reference to é}ny of st ruct ur@LI¥pr nul ae

et i enpoidAR SRR Bom Al SR R GAUIR T TR S ke

st ruct ur akCHOMNRH NX?.V(@)I‘))OT S(O)g(-,)q_rw | 1|, %, 3 or 4; each R'* is independently sclected
from -(C;-Cs alkyl), -(C-Cg haloalkyl), -(Co-Cs alkyl)-Ar, -(Co-Cs alkyl)-Het, -(Co-C
alkyl)-Cak, -(Co-Cs alkyl)-Hca, -(Cq-Cs alkyl)-L-R’, (Co-Cs alkyl)-NR*R®, -(C¢-Cs
alkyl)-OR ', «(Cy-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; R' is Het or Ar, and all other

variables are defined as described above with reference to any of structural formula (I)-
(XLII). In one embodiment, Q is a single bond. In another embodiment, Q is -CH,-. In
other ermnbodiments, Q 18 -C{O}- or -S(0)2-. In certain embodiments, G is -CH;-. In other
embodiments, G is -C(O)- or -S{0)z-. In other embodiments, G is -CH{CH;)-. In other
embodiments, G is -C(0)-NH-. The above-recited Q and G moieties can be combined in any
possible combination. For example, in one embodiment, Q is a single bond and G is -CH,- or
-C(0O)-. As described above, in certain embodiments, the ring system denoted by “A” is aryl
or heteroaryl. In one embodiment, the ring system denoted by “A” is substituted with one or
more electron-withdrawing groups as described above. In another embodiment, R is
substituted with one or more ¢lectron-withdrawing groups as described above. In certain
embodiments, the ring system denoted by “A”, R" or both are not substituted with an aryl,
heteroaryl, cycloalkyl or heterocyclealkyl-containing group. In certain embodiments, the
azacycloalkyl to which -G-R'” is bound is a piperidinyl; in other embodiments, it is a
pyrrolidinyl.

[0107] In the presently disclosed compounds of structural formula (XLIV), vis 0, 1, 2,3

or 4. In one embodiment, vis 0, 1, 2 or 3. For example, v can be 0, or canbe 1 or 2.
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in which R27 is selected fromH -(Cl-C6 al kyl), -(Cl-C6 hanaIkyI)
(e.qg., difluoronethyl, trifluoronethyl and the |ike), Co- C6

al kyl ) - L- (‘éﬂ%’“&?lfé%) -(Co-C6 al kyl)-NR9(C0-C6 al kyl )P TISERP0041 448
al kyl)-0-(CO-C6-(C0-C6 al kyl)-C(0)-(Co-05 al kyl) -(CO0-C6 al kyl) -
S(0)0.2-(Co-C6 al kyl), in which no heterocycl oal kyl, aIkyI or

hal oal | cyl

[ tit.ut | - tyl - | -

hetcrocycl“%)ﬂ‘gg]l(f/:J ‘§°8ﬁ?‘§|eefq%33ﬂm8}t% r%ﬁ“th’ég&’o@é % oyrids ]}éﬁm cy o

le( OI) ) ( CIorﬁiéblate\{K{sW)) tworR'2 go @s—c@méiﬁ&toegl;nggi;oﬂo) Théoxbhtas be Boand,Er C4
a i s substi
et o boy o FESTR P HERB IR AR Bt Yoot K e S Ralet e e ¢ ne
ni t rogen tembwilmah:, , hieyo mlrsgrohpimwrmdﬁol-ﬂﬁan ond all other variabl es
o T e Sl e UL A PGB S ™ o
certain emmd]ar(ﬁm\s),whdmenpners)eﬂtﬁoyrm‘F soledsete @rm@u;pnlz have t he

t t I cte rom
e cor CEUBE st siboqmenst Ot bl oRol B  GovONEEhyl and
the |ike) form@@QXmJ)aéakb(R)S-lﬂ_rn(l@@ncﬁﬁtlyadeléyﬂea from (-@a-CR1K eyt } e NIZRaIEoH C6

Rk S BT (D Gl o D) (5
het er ocy c hiagl) f4RER®, alCkyk al@pl)-l@@]“bé(bl) cyhlkyl);cs(nmé“t KepCelky)-s0)am'qryl -
neL T 00 BRSPSl b S T T By
al kyl) i nwhith ein:hmd K'Ghd [ 1alnldyﬂe)1dd'nﬂy saldagd ififot 8,0 (yCeatkyBy YCi-Ce
and r2o 1 byetbak otk b Ee Eo BN St R Rra R or m o
and al | Oblﬂtﬁlb-oo‘(ﬂoicablkeb &Io&@&y@e@@){@e@ ﬂl@ﬂwﬁd WICHTs aleflﬁ*rsm@e(aoaseany
ot h H. 16 R R e bt s PR F PR ah T leEngg Birotn- " °
conpounds ohiaeeodyblealslreomthining lgrdupr Ratleaarfjily, in one embGOMRR2EZOR*RE-(C1-Cs
alkyl), (C1-Cs haloalkyl), -(Co-Cs alkyl)-L-R’, (Cy-Cs alkyl)}-NR®R®, (Cy-C; alkyl)-OR'®,
-(Co-Ca alkyl)-C(O)R ', «(Co-Ca alkyl)-S(0)n2R"", -halogen, -NO; and -CN and two R'® on
the same carbon optionally combine to form oxo, in which each R’, R® and R'® ig
independently selected from H, -(C;-C; alkyl), -(C1-C; haloalkyl), ~(Co-C; alkyD)-L-(Cy-C»
alkyl), -(Co-C; alkyD)-NR’(Co-C, alkyl), -(Co-C, alkyl)-O-(Co-C; alkyl), (Cop-Cz
alkyl)-C(O)-(Co-C: alkyl) and -(Co-C; alkyl)-S(0)g2-(Co-C7 alkyl), and in which no alkyl or
haloalkyl 1s substituted with an aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing
group. In some embodiments, one R" is -C(O)NR’R’, which can be bound, for example, at a
position alpha relative to the piperidine nitrogen, or at the position linked to the -N(R')-.
[0111] In certain embodiments of the presently disclosed compounds of structural
formula (XLIV), R"7 is an unsubstituted aryl or heteroaryl. In other embodiments, the R Ar
or Het is substituted with 1, 2 or 3 substituents independently selected from -(C,-C; alkyl),
~(C,-Cs haloalkyl) (e.g., difluoromethyl, triftuoromethyl and the like), -(Co-Cg alkyl)-L-R’,
~(Cg-Cs alkyl)-NR®R’, «(Co-Cs alkyl)-OR™, -(Co-Cs alkyl)-C(OIR'®, (Cy-Cs alkyl)-
S(0)2R'"°, -halogen, -NO;, and -CN, in which each R”, R® and R"” is independently selected
from H, «(C;-Cs alkyl), -{C;-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-Cg alkyl)-S(O)y.2-(Co-Cs alkyl), and in which no alkyl or haloalkyl is substituted
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(L), 1in which R27 is selected fromH -(Cl-C6 alkyl), -(Cl-C6

hal oal kyl Gq di fluoronethyl, trifluoronethyl and the like),
-(Co- C6 al W@W Y132186- 06 al kyl), -(Co-C6 al kyl ) - NR9( Co- GETAIRYNOPI1448
-(Co-C6 al kyl)-0-(Co-C6 al kyl), -(C0-C6 al kyl)-C(0)-(Co-C6 al kyl)
-(Co-C6 al kyI)S(O) 02- (C0-05 al kyI) in which no het erocycloal kyl ,

al kyl or ha oalk is substi.t tha het er oa
ool var kylangs etk het oy Stisalh s bbbt Rt Ssilsiniis b o 6o &ampl, in
-(ad-4 ahfkéﬂ'tﬁo,dlmeﬁ( the-R'Chr M-Ieais&)dbs)mﬁ)d’d w1€B(IQ)2n93 §ubtittehtsahdeyptndehty

Syl oal ky BTy et BUT RT-Ce SO A6 b7 BT KorC oy RS T

b Per var | e e T By e o Nopeheal|
ot ruct ur arChoh ML &P R s Pt T Gl RedCere
both H. . i.(Bé.l&\ﬂll)HD (g:e? ?111\121)@?@?:&? afpm ?(Cﬂtdllaw%&éfaol%aﬁw C-It(Chs(Bzg |
var| bl es b Ot el i Gl BbRcrbr dtkibe o BRI ilerGr a
i 50 0acd oppounds Nave The SUEUC UL AL 1ot P, LD (LI D1 ph C
RS T o SePLRBI Tk B 3G, T n XOHAPTaH eyt PRI ERHi 2 o
al k%I) ?\I( C;)Gsﬁ@nmﬁiﬁs @adabefiﬁeﬂrlﬁ? Fg}aky,l ch CJE&IG%LQyIi CTZ_)-(CAC@MK)&[@? ((tzlﬁce4 en
ccc):gt ai ns ﬁl%’lp’nb (xrjil %&lgdgf@rﬁ%ﬁ%’?ﬂ 6‘3@& W@#&& ?‘Eﬁio{i@ﬁ%@he
-C(0)-, i IalkW)GCEJ& ramyla,lmgl an@rC(094HRA) RY lcan B stibitiitid witte ¢brlRyangle, 8fig/duch
het er oaryl , het er ocycl oal kyl - contai ni ng group; and all

ot her var ?%T‘%gm’aoféw‘g?c}g WP above with reference to any of
st ruct ur alfe1iey nuFae:xfrhple,(iXtadajn enfB3Binats, thepredettly dxcizpd ®mpotidds hake,the

cyano, C(O)NH2, tri 1 uor omet hyl , difl uoronethyl,
di f1 uor o%‘?‘%’fg}@ f?ﬂncfa&%@vgror omet hoxy.

G—R”
R“‘)v /—N

R
\’\ e
@ /Z
Rs)y (RS)W

(XLV),
in which all variables are as defined above with reference to any of structural formulae (1)-
(XLIV).
[0113]  Inother embodiments, the presently disclosed compounds have structural formula
(XLVI):

_R17
4
iy (R N

(XLVT),
in which all variables are as defined above with reference to any of structural formulae (I)-
(XLIV).
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WO 2009/ 132136PCT/ US2009/ 041448 1012011 n certain enbodi nents, the
presently discl osed conpounds have the structural fornula [SLI 1)

| G R17 (R4YO20P¥/13H3¢  Nal (LI11), in which Gis -C(0)ECT/USRENIHE,
-C(0)-NH and all other variables are as descri bed above with
reference to any of structural forrmulae (1)-(XLVI). [01211In certain

embodt BNt g Me LGS tbSaiStets R possesty Teolbmsd compounds hive e stHacnifaic.
formula (L .
formula (XLVII):
_R17
(R*)x (R15)v\{——_ N
J
/ r\,\D'/ >
RIRENCO—— | \)
N Z g . 0~
NR
(R
o (XLVII),

in which R” is selected from H, -(C;-Cs alkyl), -(Ci-Cs haloalkyl) (e.g., difluoromethyl,
trifluoromethyl and the like), «(Co-Cs alkyl)-L-(Co-Cs alkyl), -(Co-Cs alkyl)-NR®(Cy-Cs alkyl),
-(C¢-Cs alkyl}-O-(Co-Cs alkyl), -(Co-Cs alkyl)-C(O)-{Co-Cs alkyl) -(Cp-Cs alkyl)-
S(0)o.2-(Ce-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-Cy
alkyl), -C(0)-(C;-C; alkyl) or -C(0)-O-(C,-C; alkyl) in which no (C;-C, 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

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

R?” and R* are both H.
[0115] In certain embodiments, the presently disclosed compounds have the structural
formula (XLVIII):
c—R"
(R*) (R15)v\<—‘N

0-1

/ z ‘
RZTRZQNCO_\O/
(XLVIID),

in which R*' is selected from H, -(C;-Cg alkyl), -(C;-Cs haloalkyl) (e.g., difluoromethyl,
trifluoromethy! and the like), -(Co-Cg alkyl)-L-(Cq-Cs alkyl), (Co-Cs alkyl)-NR(Cy-Cs alkyl),
-(Co-Cs alkyl)-0-(Co-Cs alkyl), -(Co-Cs alkyl)-C(O)-(Co-Cs alkyl) -(Co-Cs alkyl)-
S(O)p-2-(Co-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,-C;4 alkyl) or -C(0)-0-(C;-C4 alkyl) in which no (C,-C4 alkyl) s substituted
by an aryl, heteroaryl, cycloalkyl or heterocycloalkyl-containing group, or R?” and R?

together with the nitrogen to which they are bound form Hca, and all other variables are as
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in which RR7 is selected fromH, -(C-C6 alkyl), -(Cl-C6 hanaIIcyI)
(e.g., difluoromethyl, trifluoronethyl and the |ike), CO- C6

al kyI) L- (‘wzwﬂam%) -(C0-C6 al kyl)-NR9(Co-C6 al kyl )P TI[S202/e41 448
al kyl')-0-(Co-C6 al kyl), -(Co-C6 alkyl)-C(0)-(Co-C6 al kyl) -(C0-C6
al kyl) S(0) 02- ((I) C6 al kyl), in which no heterocycloallcyl, alkyl or

hal oal kyl |ss titu ed with an ete cl oal - or
heterocychBgéPIﬂP 2¢aon a[Ffﬁ‘ieﬂ‘"g‘i’ Rolatc] LPg X%ﬂﬁal%@“ﬁ%’%]‘# V{)C“%&G%\"F%{)P?f}t
-C(O)-(ClR%naRRMrébda}[H C(0)-0-(CG -4 alkyl) in WhICh no (Cl1-C4
alkyl) is st| uted by ap aryl, heteroaryl, clo | or

het er ocycl Tisld kyl bssfieiaf %P?@maﬁ%ﬁﬁ PR3 pelbifd CRIP PO LE SHErHel e
ni trogen famwhi(xbix)hey are bound form Hca, and all ot her variabl es
are as described above with reference to any of structural formnul ae

(1)-(XLVI). In one enbodi nent, R27 and R29 are bo In sone

enbodi nents, the conpounds of structural forrru are present as
racem c mxtures or scatR@amc mxtures KFﬁs e rrents t he
conpounds of raI E 0> res nt

enanti oneri cal I | ch dggr m: @1 substlantl ally pure
st er eoi soner. in € i /+the preseRtly disclosed

conpounds have the struct ural foRbul a V): O(LV), in whi )&%{?27 IS
selected fromH -(Cl-C6 al kyl), -(Cl- hal oal kyl) (e.g.,
di f | uor omet Japikh RY id skletted ﬁﬁlﬁﬂj){bl—EBﬁikj(lb]e((j1idgQ}:lpa]kﬂm:g(;@iﬂuommethyl,

i), B i) et b s S B G sz e os
al Eé’!{ I) : uf[ F((Mﬁs elhylmtr?-dcetceammyot@ae%ggvl) C(@D-@&%?lkyblag@iﬂrawdyl)i S
het or ocycr RGO s gp BER i e 3l & iy Embsioupdpity o

- C(0) - (T afgh, lakdeydryl-, oycloaliyDor (13er6@]:}0€]4ty18d0h§&{n)ng| atouphind IR *hie -,CIC, @

net or beycPRnesIOUSRE aP AL SR CEr B hinosS € outhult soot et

ni trogen bpawhiyichetérbeyl, ackaligiondcttotydddig)-carthiag gront tek” wark’abl es

are as descri bed ferenc any,.of structural. fornulae
(1)-(XLVI ?"ge ?1?{ WlH“a‘Ee ‘Hﬁ%‘ﬁf‘ﬁ%ﬁ@ﬁ Warsﬁﬂ“‘%f%mg'?ca %‘}S‘t";} ﬁ—f‘“’ YaaRlg e @
enbodi mentisgriliddeboenpiusfdenaito styrafetuctiadl fHratubaeg(B-(XLV). ar@cpmesdimtnias
racemc nhzgtan ?rsg or, ?}2 |l em c m xtures. In other enbodinents, the
conpounds of g JdET WA f or mul a (LV) arc present in an

chant i onc{0icdl | ynorrizic hmbodinems, the presenlarpkloscdsoapanbsliaanthe atrdeyurgur e
stere0|so?e 12311 n certain enbodi nents, the presently disclosed
conmpounds a\l}e e structural formula (LVI): (R 1c), /NG R 7 Q(LV1)
in which G v, R15 and R17 are defined as descri bed above with
reference to structural formula (X LIV), and all r variables are
defined as described above with reference to ctugal fornulae
(1)-(1V) and (XVI11).®B5, y, v, R15, RRP, QNG ant—+hEORI denot ed
by "A" can be defi ned, \f"e.r s d SCI’I ed with reference to

any of structural for D()(’LVIIB (Bv). 41In certain
enbodi nents, the-pge m_l/;ef1 ot 0 unds 'have the structural
formula (LVII): R3)w (Ri cbi AN
o}
R® L),

in which R? is selected from H, -(C;-Cy alkyl), -(C1-Cg haloalkyl} (e.g., difluoromethyl,
trifluoromethyl and the like), -(Co-Cs alkyl)-L-(Co-Cs alkyl), (Co-Cs alkyl)-NR(Co-Cs alkyl),
-(Cy-Cs alkyl)-0-(Cy-Cs alkyl), -(Co-Cg alkyl)-C(0)-(Cy-Cs alkyl) -(Co-Cq alkyl)-
S(0)p.2-(Co-Cs alkyl), in which no heterocycloalkyl, alkyl or haloalkyl is substituted with an
aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing group, and R® is -H, -(C1-Ca
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(R5)y(R )x011-0\17 R1L 0-1(LVI1) in which G v, R15 and R17 are
defined as described above with reference to structural formula
(XLI'V), an¥OaP1gdifer vari ables arc defined as descri bd§ TSP/ 04
reference to structural forrmulae (1)-(1V) and (XIX). R5, y, v, R15,
R17, Q G and the ri ng denoted by "A" can be defined, for exanple, as
descri bed w to f s ctural for e (XLVI 1)
1012511 n é‘§V1§=aFFP @P}%"Ys C@h@ oy é‘s@iﬂpﬂ if) W&*Fé‘é‘f’géeﬁ %@d&ﬂ%‘?&gut%%ve
the struchbyhdry mét&udr@l é;lthlkgl)or hétafb}oyeldamyﬁon)amﬂg Soub( bMUT hpd R whi ch
G v, R15 and 12.17 are defi as descr,i bed above with reference to
st r uct ur afoBPBFTIENg Sirpagy fo ﬁlah ey arg Pprer! Rray cgnindall gfher yreieblaeare as
descri bed d@bﬁb’eﬁ aBbvleRwithet RreRIRQ atyor Sirict§d Usratulab oD TML WD, (d ome EMddiAed,
(XX). R5, V¥, 9R15 R17 Q G and the ring denoted by "A" can be
defi ned, "Rord @Q‘a tothHs described with reference to any of

st ruct ur alorfigyr erﬁ%ﬂ&n%bﬁo{bdd)mer(@—\l% prds€liz @kt10sca @bhpdund SNO the BRkal t he
presently discl o§ed conpounds have the structural forrmula (LIX):
(R1c),, Ofm’ R5)y(R4)x R1IR17 0-1(L1X) in which G v, R15 and R17
are defined as described above with reference to struc formul a
(XL1'V), and all other variables are defined as descr d a ove W|th
reference to structural f%[mjlae(l) (v anqs(XXI Vv,

R17, Q G and ;he ring deRdt ed by "A" can b fo exanple "as
described witR~xeference To o,,. orrru ae (XLVI 1) - (LV).
cl . B

R3
Tl (L),
in which all variables are as described above with reference to any of structural formulae (T}-
(XLVI).

[0119}  In certain embodiments, the presently disclosed compounds have the structural

formula (LIT):

(L1I),
in which R® is selected from hala, cyano, -(C-C4 haloalkyl), -O-(C;-Cy haloalkyl), -(C)-Cq
alkyl), -O-(C;-C4 alkyl), -C(O)-(Co-C4 alkyl), -C{O)O-(Cy-C4 alkyl), -C(O)N(Cy-C,4
alky}(Co-C4 alkyl), NO; and -C(O)-Hca in which the Heca contains a ring nitrogen atom
through which it is bound to the -C(O)-, in which no alky! 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 formulac ()-(XLVI). R* can be, for
example, -Cl, -F, cyano, -C{O)CHas, -C(0)OH, -C(O)NH,, trifluoromethyl, difluoromethyl,

difluoromethoxy or trifluoromethoxy.
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W)2009/ 132136PCT/ US2009/ 041448 [0127]In certai n enbodi nents, the
presently discl osed conpounds have the structural formnul a&.)ﬁ)ﬁ: (LX)
in which QYOI 3Gnd R17 are defined as described abd\$d/UsRlR/0+1448
reference to structural forrmula (XLVII), and all other variables are
defined as described above with reference to structural fornmulae
(n-c1rv ( ). .RS .V 5 7,..Q and the ri denot ed by
VA can b0 et B e st st i B SRR,
of struct grablafnnul ae (XLVI11)- (LV). [0128]1n certain enbodi nents,
the presently disclosed conpounds have the structural formula (LXI):
in which G v, R15 and R17 are defined as described #boYe with
reference to structural farhula (XLIV), and 61?L@h r variables are
defined as des®kj hed.above Wwth_ refg o styuctuyal fornulae
(1)-(1rv) and (Xxi R5, 1C’1‘.R151 R Q) G and e ring denoted
by "A" can be def d fo/rz%x(?% - i be tH-reference to
any of structural fornulae (XLVII) - ((L3 ; R'n certain

enbodi nents, the presently disclosed®dpouids have the structural
formula (LXII): (R5)y L 4/N0O71g (R)x in which G v, R15 gn¢g,R17 are
defined as described above with reference to structural fo rru?’a
(XLI'V), amdwizth Gat6€0)-vE8Mall &S(CaNd-dad #lhetber argriabées greiab descrlfedwbovai t h
ref erence_t I i and (XClV). R5, y, v, R15,
R17, Q thelatir?lé&%lﬁﬁejc%ﬁj{nrgOégt&%t&gaélf%&u&kmE%I\FIQIB'e defined, for exanple, as
descri bed[@2tlh r bfesrteincmbedimenty thefpresentiycitsalosdd choponnHaiave dievirycfural( LV) .
101301In ‘Po%qﬁll@i(?l nbodi ments, the presently disclosed conpounds have
the structural formula (LXIII): in which G v, R15 and R17 are
defined as described above with reference to structura—rR'ornul a
(XLI'V), and all other varimables are defined g e/scr,\{bed above with

reference to structural foryal aeJl)- and ( .\R5, vy, v, R15,

R17, Q G and the” 1 g derﬁté .Ib/y ! defiyned/ for exanple, as
described with rg gnce th.-.Qf‘: st ract fo @1(XLVI1)- (LV).
[0131] I n certai n SmsodigreEnt >y tthe pr FR&T reonpounds have

the structural (R
0] (LIV),

in which R? is selected from H, -(C,-Cg 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 alkyD)-0-(Co-Cs alkyl), -(Co-Cs alkyl)-C(O)-(Co-Cs alkyl) -(Co-Cs alkyl)-
S(0)5.2-(Co-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(0)-(C;-Cs alkyl) or -C(0)-0-(C1-C4 alkyl) in which no (C,-Cq alkyl) is substituted
by an aryl, heteroaryl, cycloalky! or heterocycloalkyl-containing group, or R* and R*®
together with the nitrogen to which they arc bound form Hea, and all other variables arc 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 (LXIV): in which G v, R15 and R17 are defined as

descri bed above with reference to structural forrrula(XLI . and all
ot her var|‘éﬂ§?l28‘§9"lé‘?lé6 defined as described above with ref&MEreYI0H448
structural fornmulae (I)-(1V) and (XXVI). R5, y, v, R15, Rl7, Q G and
the ring denoted by "A" can be defined, for exanple, as described
with reference to any of structural formul ge (XLVII)- (L\Q [ 013211 n

certain enbodi nents, the presently disclo “Trave t he
struct ural forrrula(LXV) RYWR4). (R3)w R7TI 7 G (R 5)Vv(LXV)
in which G VvRXRl3~and R17 ' ove with
reference to str al f r\rFI vari abl es are
defi ned as descr bov t B--£€ ctlur&' fornmul ae

(1)-(1V) and () CXVIT) ."@5, y7" V,
by "A" can be defined, for exanple, desgri bed with ref er nGE to
any of structural for mul ae (XLVI'1)- (LV). [0133]1In certain

enbodi mentmsyhithR” prseletad frym i, s€h-65 ey B otfh slimdisalkidye. ot iFluotometitylr al

Formula (lpa¥ldometttng B like), -(Co-Cs alkyl)-L-(Co-Cs alkyl), (Co-Cs alkyl)-NR®(Co-Ce alkyl),
-(Co-Cs alkyl)-0-(Co-Cs alkyl), -(Co-Cs alkyl)-C{O)-(Cy-Cs alkyl) -(Co-Cs alkyl)-
S(0)0.2-(Co-Cg alkyl), in which no heterocycloalkyl, alkyl or haloalkyl is substituted with an
aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing group, and R*’ is -H, -(C1-Cq
alkyl), -C(0)-(C,-C4 alkyl) or -C(0)-0-(C,-C, alkyD) in which no (C;-C, alkyl) is substituted
by an aryl, heteroaryl, cycloalky! or heterocycloalkyl-containing group, or R*” and R*
together with the nitrogen to which they are bound form Hca, 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 (LV) are
present as racemic mixtures or scalemic mixtures. In other embodiments, the compounds of
structural formula (LV) are present in an cnantiomerically-cnriched form, for cxample as a

substantially pure stereoisomer,

[0123] In certain embodiments, the presently disclosed compounds have the structural
formula (LVI):
(R*%
@ j \(\:\r R
—G
5
(R )5‘ RS)W \R17
0-1 (LVD)

in which G, v, R" and R'7 are defined as described above with reference to structural formula
(XLIV), and ali other variables are defined as described above with reference to structural
formulae (D-(IV) and (XVIII). 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).
[0124] In certain embodiments, the presently disclosed compounds have the structural
formula (LVII):
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r(F(1)v )yeEyE2 (R3)wii-C (RR17 o-t(LXVI) in which G v, R15 and R17
are defined as described above with reference to structural fornula
(XLIV), anWOR09%132%er vari abl es are defined as descri bd§TAFUME/Ohj+#Hh
reference to structural formulae (1)-(1V) and (XXVII1). R5, vy, v,

R15, R17, Q G and the ring denoted by "A" can be defined, for

exanpl e, as described with ref ersgce to any of structural fornulae
(XLtVI'1) - (LV). QNge ) |charbqp and. E2 is N In

anot her enbodi [Oﬁ. J1n certain

enbodi nents, th s hgvé \ he structural
formul a (LXVI& P) in ch VG, RL5 and R17
are defined a %ﬂescrl bec] above with referenge to uct u}Rail formul a
(XLI'V), and all other variables are defined as deseri bed ab@mlwth
reference . to structyryal ornul a V) or (XXIX) R15,
RL7, Q Ginwbich fev. ﬁq{wﬁld 1frﬂﬁ é@n%ds'@&w@?ﬂﬂbséew lief?éfawe tpafm a'r#awld as

descri bed (mmh arnafaﬁ Bmelo@nhlgcsaame/dc@mcﬁsrda@hwdaalbo&cqzv.m{:@&né&@wdﬂcmal( LV).
When wis 0, ring positian shown occ bears a hydrogen

at om [01§‘H]“|“He&1é'ﬂtVAF‘ o dt mert B, Rhdd ﬁ%@é‘mwf*ﬁ dared Ws'éd cebbpounds

have the gtfidéatdf &hmple, as described with reference to any of structural formulae (XLVIID-

(LV).
[0125] In certain embodiments, the presently disclosed compounds have the structural
formula (LVIID):
R4)x
(R® (R3)w ‘g_/ G\Rw

01 (LVII)
in which G, v, R" and R"" are defined as described above with reference to structural formula
(XLIV), and all other vanables are defined as described above with reference to structural
formulae (1)-(1V) 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 (XLVII)-

(LV).

[0126] In certain embodiments, the presently disclosed compounds have the structural
formula (LIX):

Qo
R
(DI Q H' (
(R R Rﬂ
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 (T)-(TV) and (XXI). R®, ¥, 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).
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O-1(LXVII1) in which G v, R15 and R17 are defined as descri bed above
with reference to structural formula (XLIV), and all other variables
are defi neWO2480948%8¢ | bed above with reference to structP&TAS2480Ht%Re
(H)-(Iv) and (XXX). R5, vy, v, R15 Rl17, Q G and the ring denoted by
"A" can be defined, for exanple, as described with reference to any

of struct formul ae (XLVII enw is 0, the ring position
shown occ 'i)ll%gh E}‘%alﬂéé['ﬁ%dl‘ﬁe‘ﬁﬁg%@&ﬁ“ osed§ompaunFs l?f’éf’fhﬁ% clural
enbodi mnentgmulalieXpr esent |y di scl osed corrpounds have the structural

formula (LXIX): 0 (R4, %Rs)w rNRI |, (R5 be0-1 0 (R5)v (LXIX) in
which G v, R15 and Rl ére de,5| ned as descri bepl above with reference

to structural f fL
reNere cet (r)- (IV) and

descri bed above
(XOCV). Rs, y, ARz T Q X "A" can be
defined, for &anple,” as descrig@égd with ref 0f

|1m°,nts %5{

structural fornmulae (XLVII1)- (LV). In certaﬁn e
ot her enbodi ments, Zis CH or C substituted with one of t he &

[0137] I n eekhidh G, @ IRDOGhid ReTers defmﬁaspre@aem dbyvelviBCleRsmbe t@@ﬁmuﬁldsmﬂwe
the str UCtﬂ‘?JI) aquother grarxﬁes are deﬁned asN é\el)scn(bRa XIYoveR lwt re%grénce to structural

formulae ()-(IV) and (XXI1). 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 (XLVIIT})-

(LV).
[0128] In certain embodiments, the presently disclosed compounds have the structural
formula (LXI):
R4)X __R‘]T
@ j o, ‘”\
5
(R (R3)w (R15)
\
o R (LX)

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 (XXIID). 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 (XLVII)-

(LV).
[0129] In certain embodiments, the presently disclosed compounds have the structural
formula (LXII):
(R
° (R’i '
L N 2\
/N —‘G\
(Rd)x R1 R‘IT
0-1 (LXII)

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

(XLIV), and all other vaniables are defined as described above with reference to structural
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R38 0-1 0 (LXX) in which G v, Rl15 and R17 are defined as descri bed
above with reference to structural forrmula (XLIV), and all other

vari abl es WPEWEFIBed as described above with referencd@AdFS30040EHHr al
formulae (1)-(1V) and (XXXV). R5, vy, v, R15 Rl7, Q G and the ring
denoted by "A" can be defined, for exanple, as described with

reference_to an f st al, formoul ag VIil)-.(LV). [0138]1n
certain emﬁﬁéhﬁé’? aﬁ‘{é&éﬁis%nﬁ"yf{di c’Iéé@déWGﬁv@e%@\%éﬂcﬁ‘ébe
st ruct ur aldefir@d,For xarapl¥ 8 Hescribdd-whithPdfeRRaok t6 BRI of stridfurtibedulde XK VIIRLS and
R17 are defined as described above with reference to structural
formula ( Y)\/), and all other variables are defined as described
above wi t o1seff er BIRRaih @mBéditedtd) eRlprds@rtifndisalased lepmpdudis iamelthe Xoaeuirdi. RS,
y, Vv, R15, R17,]Cﬁ G and the ring denoted by "A" can be defined, for
exanpl e, mgdtFiBed with reference to any of structural formnulae
(XLVI1)- (LV). I n certain enbodi meels, Z is N In qthej;, enbodi nents,
Zis CHor C subSkj ed W oneoiw, he_x R4. ,[0189]I'n certain
enbodi ments, the f ant I di 3cl os d/\lcﬁﬁo nds e the structural
formula (LXXI1): )I\IB/U/NF N / 1
®y
N
b

R

o
(LXIIT)

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™)y
0 \{\N/G\R‘l?
o
! I
| | RS
~ Sr
o Q 3 N

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 (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 (XLVII)-

(LV)..
[0132] In certain embodiments, the presently disclosed compounds have the structural
formula (LXV):
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(R4)x R38 (LXXI1) in which G v, R15 and R17 are defined as

descri bed above with reference to structural fornmula (XLIV), and all
ot her var i¥BRYY/13318 def i ned as descri bed above with refET&FEWIPY448
structural fornulae (I)-(1V) and (X)CXVI1). R5, y, v, R15, Rl7, Q G
and the ring denoted by "A" can be defined, for exanple, as described
with reference to any of structural formulae (XLVI1)- (LV). 101401ln
certai n enbodi ments, the(ﬁﬁxesently di q@al)vpsed conpounds have the

structural forrrul in phich G v, R15 and R17
are defined as d ed bov W t referen¢e to structural formul a

(XLIV), and all oyhe variabl€s aréesd edN cribed above with
reference to stoR&g;turanorrmlae(l)N(IV) and |( I[11). R5, vy, v,
R15, R17, Q G and the ring denoted by "A3 carkpe nefil, for
exanpl e, as described with reference to any @iﬁvsT/uctGur al mul ae

(XLVI'1)- (LV). In certain enbodinents, Zis N |In other effbodi nents,
Z i s carbanwiieh @, v, RCHnoR "Greddfiatd etsuib@dbedi abbiveonieh referchbrato Xtrikdyral formula

[ LALLT PR BT o LRRE Pt
(R3),, formulae (I)-(IV) and (XXVID). R’,y, v, Rls RY, Q, G and the ring denoted by “A” can be
defined, for example, as described with reference to any of structural formulae (XLVII)-
(LV).
[0133] In certain embodiments, the presently disclosed compounds have the structural
formula (LXVID):
(R*%

@ /Nrj/ e >_< (R@\

(RS Q R R1 "—C\RW

0-1 (LXVI)

in which G, v, R'* and R'7 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 (XXVIII). 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 (XLVII)-

(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):
(R“
@ Cf e A e
(R%)y /Q)

(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

45



(LXXI'V) in which G v, R15 and R17 are defined as described above
with reference to structural formula (XLIV), and all other variables
are defi ne¥0380°4é%é¢ | bed above with reference to structP&TaS2408PHdtsae
(H)-(I'v) and (XXXIX). R5, y, v, R15, Rl17, Q G and the ring denoted
by "A" can be defined, for exanple, as described with reference to
any of structur f or my| (XLVI 1) 1 (EV) . 0142]1n certain

enbodi menf¥mulep gg-QP’gegﬁ?ﬁg)- o s&lvoéed[gc;ﬁrﬁ%ﬂ{qdée rH%\pgnqt?éng(ﬁnG&‘l b al

fo a mé |1$ ( uéﬁMd ,]:cfpl(diéﬁlpleﬂg des(:ﬁi&%jw&d)mlrebi@reﬁé%k_&)uﬁ(dfwm&lrfomﬁnia@ XTI, R|15
an ar i ned. as, descri ped above with reference to structura
formul a (QEY Ny ,h‘*&r\"ﬂmii 1he BRERASIIYR shoR oSQPiEA &Y &L?@Fég‘yg?gﬁé%f@?i bed
above wit [p18sff er Bn@Raih @mBddi&rdtd) el prds@ftindl salgsed tdpmpdudls lanelthe MnjcrurlRS. Y,
v, R15, R%éﬁﬂég G and the ring denoted by "A" can be defined, for

exanpl e, VB8 with reference to any of structural formnulae
(XLVI 1) - (L\O-G@9143lkﬁ certai nrRdpbodi ments, the presently discl osed

conpounds have t & 3T Ucfuf for (L 1)RY, in which G v, R15
and R17 are defilned gs descrijped gboy,
formula (XLIV), and.All ( %

ence to structura
s descri bed

above with reference to ructural formul/éae \and (XLI) . RS,
y, v, R15, R17, Q G ané the ring denot €Y by can Be defined, for
exanpl e, as described with reference to any of ®structuraltX\gHiul ae
(XLVI D) - {l Mieh GOL &% dhB REEES Ao ABREAHBE oSve Wil REGSED MinkenhiFGhRRSd
conmpounds have thé structural formula (LXXVI1):

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

formulae ()-(IV) and (XXX). 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). When w is 0, the ring position shown occupied by R? bears a hydrogen atom.

[0136] In certain embodiments, the presently disclosed compounds have the structural
formula (LXIX):
O
(R« (R%),
r/\N | \/\ T1
N e S LA
(R 01 .
© '15/\/N\G/R
(R (LXIX)

in which G, v, R'” and R'7 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 (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 (XLVII)-
(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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(LXXVIT) in which G v, RL5 and R17 are defined as descri bed above
with reference to structural formula (XLIV), and all other variables
are defi neW028094é¥é¢ i bed above with reference to structf&TaS24080Hd#8ae
(D-(I'V) and (XLIT). R5, vy, v, R15, Rl17, Q G and the ring denoted by
"A" can be defined, for exanple, as described with reference to any
of structural forrmulae (XLVI1)- (LV). 1014511 n certain enbodi nents,

t he presentIere:y scl ogsed conpounds have the structural fornula
(LXXVIT1): (R4 ?\% 51,,oNR17 (RS5)Y ONYR'(LMT]) in
which G v, R1% R17 are (defi fped as
to structural f\Q I
descri bed above with I’ﬁ;\h rencé”to
(XLlrr). R5, vy, v, RI15, Q{SBG d/t, e riNag oted by "A" can be
defined, for exanple, as descrl bed with rgfer o any of
structural fornmulae (XLVII)- (LV). [0146] lin ce tafH enb irrents of
conmpounds havi ng structural formul ae (XLI9) \R&.’?I\(CRI ) r 0

(LIT1) and (LVI)-(LXXVI11), theMet, noiety has( tHe structur el )

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

Fglﬁscrl bed above with reference
ariabl es are defined as

(XLIV), and all other variables are defined as described above with reference to structural
formulae ()-(IV) and (XXXV). 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).
[0138]  In certain embodiments, the presently disclosed compounds have the structural
formula (LXXI):
(R‘15
k/\N/ G\Rﬂ
(R4{<
| | ) 0-1
~ R
(R (LXXI)

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 (1)-(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 (XLVII)-
(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 (LXXIT}:
(R%) R'S),
y:_jQ\ Q\ ( )\/\ /G\RW
N
(R“)x 33 | 0-1
R / P R’
(R (LXXID)
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/| G R17 , inwhich Gis -d2-, -CHCH3)-, -C(0)-,
-S(0)2- or Cfl??%;‘ﬁ For exanple, in one enbodinment, Gis -CH2-. In
anot her em§8d M Gis -C(0)- or -S(0)2-. In anot her PSHHSAOMLHHS G
is -C(O)-NIl-. WD 2009/132136PCT/ US2009/ 041448 [0147] 1 n ot her

enbodi ments of conpounds having structural formlae (XLIV)- /G RL7

1 G R17) 6 AT SRR T Tt Peotieiont TRV e e ravgid Sl

-S(0) 2- OKXEIVG{) alNother RAdblésursdfieat Rdederibsd albbvw(lm:hei@ﬁnai tls ytln)ctural

-(Cl-CGhIoak Q byl |f| ,,th
like), -( ﬁy?“{@?%@léaﬁa ”Efﬁ X 80& rT? c%‘"‘“ c
al kyl), - ﬁéﬁ}wﬂ;&”oxadkabl): 49-d¢scabddovithl rifgtehce to é@mﬂ@ﬁu@drmybnm{ﬂ(mwmo C6
al kyl) -(Co-C6 al kyl) S(0)02-(C0-05 alkyl), in which no

het er ocyc "kyl, al kyl or haloallcyl is substituted with an aryl -,
het er oar yl|81d40Cy C lroRtthiy lembadimbigd, ée@easaltigalskipbedeompaintd itge the Gtiurand
R29 is -H’ﬁg(igﬂgl kyl), -00-(Cl-C4 alkyl) or -00-0-(Cl-C4 al kyl)
in which A = tkyl) is substituted by an aryl, heteroaryl,
cycl oal kyl or heterocycl oal kyl - cont ai ni ngt group, or R27 and R29
together with the nitrogen to which they|are, Qound formllea. In such
enbodi ments, the conpounds can be, pf p em c m xtures or
scalem c mxtures, or in qn**),pnant oner|i cal | y emti ched form for

exanpl e as a subst al |y r ) 148R™ ot her
embodi ments of conp s h&vi ngj‘l str kR1?/,QI’ rrul&e (XLIV)- /G R17
(RL5),, CN (XLVITIY, “(M) \/(lvn 111), the G RL7 noiety has
the structure RS, Qa” = LX)

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 (XXXVIIN). 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 carbon (e.g., CH or C
substituted with one of the x R*).

[0141] In certain embodiments, the presently disclosed compounds have the structoral
formula (LXXIV):
R']
(R® Q- IL
O\ /\,/N\ AR
Rq)x (R15)
(R3)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 (1)-(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 (XLVII)-
(LV).
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in which Gis -Cl12-, -C(0)-, -S(0)2- or -C(0)-NII-. [01491ln certain
enbodi nents of corrpounds havi ng structural fornul ae (XLIC\_{)[USZS LIT1)

and (LVI)-YPR&PHP¢ the R17 noiety has the structure P 09/041448
, FU-coNR271329 tz, , in which R27 is selected fromH, -(Cl-C6-(Cl-C6
hal oal kyl) (e.g., difluoronethyl, trifl uororret hyI and the like),

-(Co-C6 al kyl)-L-(Co-C6 al kyl C6-

al kyl ) - 0- 4@65%:6 I qepin ¢ ?J(‘&‘E%% “(‘36’1'%??%9’@)5“@ )°°'(1?5B‘ %haéf’ﬁ%lssmmtréo C6
al kyl) - S( @rPwB-(LVE6 al kyl ), in which no heterocycloallcyl, alkyl or
hal oal I cyl is substituted w,th an aryl-, heteroaryl-, cycl oal kyl - or

het er ocycl oal kyl - cont ai ni n roup, and R29 is -H, -(Cl-C4 al kyl),

-00-(C1-C4 alkyl) ¢ -0- yl)rin which no (C1-C4 alkyl) is
substituted by an et ‘ cl odl kyl, ,or
het er ocycl oal kyl - 270 =24 9 together with the

nitrogen to whi CHR?))hey are bounqhﬂﬁmprm a. 01801l n certain

enbodi nents of conpounds havi ng structaral Uﬂl\aeﬁku\/)

(LXXVITT), wis 1 and R3 is -NR8R9 In cer'tyain sith epbogients, R3
is substituted at a 6- nenbered aromatic ring position in the nteta
position P&Y %&fi@ev fo PH& predstioedas qem@adﬁbﬁveo\v%ﬁefe&%%@.bmrgl fegmula
conpounds CI()jaQW) MHAd %ﬂ BfH@rtdéFlﬁilcsfa%' A0 &Las(dekiNod abéxle)Q{M' rbﬂc?cncho kuchuraland
R3is -( C3 al k C-pSaIIg/I)?YZ(Co %] i n which each
of Y1 and foppiufag (1)- t Ry y1v. RR, Qe WhewenotF byetiErhe such
enbodi mentigfinelFol skamplosds idbddtiBd vAth rBfeRnfB RS SdtradhaiEbinfuldei(ROVARS] ti on
in the neta p05|t|on relative to the J noiety. [01521ln certain
enbodi nentlsVMdescri bed above, each R27 is selected from - (C1-C3

al kyl), -(d3431C3 hadeash I@ﬁ{ﬂ}adlmer(tmre%sé{tgﬂks):b!‘.ﬁd%@mpm\(n@ha% the structural

al kyl)-N al kyl)-00, - al kyl)-C(0)R1, -(Co-C3

al kyl) - S(R%r@“ﬂ?lééxvgﬁal ogen, -NO2 and CN and two R2' on the sane
carbon optionally conmbine to form oxo, ch e ch R7, RB and R is
i ndependently selected fromH, -(Cil- C?oal ky {Cg22 hal oal kyl ),
-(Co-C2 al kyl) - L(CoCZ(C(B“)CZ al kyl ) -|NRO( CZIkyI) -(00-C2

al kyl)-0-(Co-C2 al - ( -C2 al kyl) and -(Co-C2
al kyl)-S(0)0, 2-(Co C;& kyl}), apd i Whl ¢ch no/glkyl or haloallcyl is
substituted with ancary] - .-NQet | -, le1ycloalkyl or

het er ocycl oal kyl {gfgnt ai rﬂ ng gro and each R29 is H, I}] or
ethyl, or R27 and R29 toget her V\A%h the nitrogen to whi ey are
bound f or i Wigieh 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 (XLI). 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).
[0144] In certain embodiments, the presently disclosed compounds have the structural
formula (LXXVII):

R1

I

O N
(R \[(/é;‘ 17
N R
O Y esTY
5 Q/N 7
R (R%w (LXXVIT)
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1015311 n certain enbodi nents of conpounds having structural formnul ae
(XLI'V)-(XLVI) and %XLI X)-(LXXVI11), at least one R5 noiety is a
hal oal kyl WYPEMP/3HAY i n exenpl ary enbodi ments of th@&AUSSHANIEAE

the noiety is p-(trifluoronethyl)phenyl. WO
2009/ 132136PCT/ US2009/ 041448 101541I n one enbodi nent, the presently

di scl osed, co nd pf n,y of uct ur formul ae (I)-(XLII1) have a
T noi ety H’a‘i‘/nﬁb&t‘h ] %ﬂm? g figTes ad Péiﬁs‘ﬁi@ﬁfeéﬁnie b SE&‘F&”QE"Wa

moi ety haykng)tdigas Btlhbk(ﬂaﬂﬁlﬂés ateXefiiddtns described aboverRihK‘ef%i‘eﬁi:e,to ktfucwidich G
and RL7 a%oermgl%e a)e-?l\/ arl?de(gi(L{lﬂS)OVJ3 yy\g tth k ﬁfS C? gr(lzdethé gngaJéXotgc[ by *“A” can be
defined, for example, as described with reference to any of structural formulae (XLVII)-
(LV).
10145] In certain embodiments, the presently disclosed compounds have the structural
formula (LXXVIII):
\/\R%

(Rﬁk/\ /G

(LXXVIID)
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>, v, 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 (XLVII)-
(LV).
[0146] In certain embodiments of compounds having structural formulae (XLIV)-
c—R"7
RN
wm
XLV, (LHI) and (LVD~(LXXVIID), the T moiety has the structure

G—R"
/
N

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

example, in one embodiment, G is -CH,-. In another embodiment, G is -C(0)- or -5{(0);-. In
another embodiment, G is -C(Q)-NII-,
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structural forrrulae(l) (LXXVII1), RI8 is H -(C-C6 alkyl), -(Cl-C6
hal oal kyl ) % di fluoronethyl, trifluoronmethyl and the |i

- (Co- C6 al‘K |290 {130%-C6 al kyl), -(Co-Cs al kyl)-NRO(CO- &6 T’&ﬁ%&??&““’*
-(C0-C6 al kyl) - O(CoCGaIkyI) -(C0-C6 al kyl)-C(0)-(Co-C6 al kyl) and
-(Co-C6 al kyl)-S(0)0_2-(Co-C6 al kyl), in whi ch no al kyI or hal oal kyl

IS substiftut et eroa cl 03

het erocyc[ogﬁﬁ CV\qn J{l}?ﬁ’?‘ﬁ??#rﬂﬁﬂsgql}éi?}ﬁpoé‘ﬁ @gis chyrp %Hae élué/l)kyl ),
-00- (A -4 al kyI) or -00-0-(C1-C4 alkyl) in Roh no al kyl is
substituted by an aryl, heteroaryl, &y | oal Kyl

het er ocycl oal kyl - cont ai ni ng group, o
nitrogen to which they are bound form
R19 are both H 101551l n anot her enbodi oihe presently discl osed
conpounds ef vy Laf) akd {L"W} %L)@tvn thiR18 moicty hadthe sttuctdrd N @n
R2rm|ety havi ng t he struc orrrula in which Qand RS are

defi ned as descgilped above with r@‘f—élﬁence to any of structural

formul ae (I LXXVIT1), R18 4 -(Cl-C6 al kyl), -(Ci1-C6 hal oal kyl)
thyl and the like), -(Co-C6

d R19 together with the
one enbodi nent, R18 and

(e.qg., difluorqmethyl, trifl

al kyl ) - L-( ORMRFRE- ( | kyl ) - NR9( Co- C6 al kyl), -(C0D-C6

al kyl ) -0-( al kyl), -( al kyl )-C(0)-(Co-C6 al kyl) and - (Co-C6
al kyl) - S(G3Q- 2- (Co- C6 al kyl ) ,odnpzewdri ch; aI _deS
substituted with an aryl ‘9[ hetdg?oﬁryl m%ﬁ{dﬂ’sg ? de)lz e

het er ocy cCHRMKEH, REGnseddcred figmdi.o(f- %mﬂ@%—@cr(@e haHaE{Q'IO Gz Giflupiraegthyl,
- 00- (C1- C4; ﬁh&ﬂeﬁly%d tt%%@) ((@g-cc‘ﬁfcﬁ Hiy(b% -k W @c@ QuBH KR (T alkyl),

substitute an ar et er oar

het er ocyc+(6aCk§rlkylb@r(Can RikgD), gfccod%:a aligyh- CF@B(%)rféis afyY -fCodentieh- with t he
R19' are b Tl huB e M B s Bss B s F S R hTRa il 20
enbodi menayl-tlstergsnds eynldalkyttios bﬁtﬁg@dloelbﬁﬂm]ﬁﬁdlylgcﬁouan%ﬂd(w igthl.utifraal R5
formulae (i, (&blbl-t, RS of-Co-BACRCY aRAY thil iR (B1-CYaks Rludshfuldbd

an aryl, heteroaryl, cycloalkyl or heterocycloalkyl-containing group, or R*” and R* together

with the nitrogen to which they are bound form Hca. In such embodiments, the compounds

can be present as racemic mixtures or scalemic mixtures, or in an enantiomerically-enriched

form, for example as a substantially pure stereoisomer.

[0148] In other embodiments of compounds having structural formulae (XLIV)-

G—R"

(R15)v\/-_ N

01
(XLVIII), (LII) and (LVI)-(LXCXVIID), the ! moiety has the structure

G_Rﬁ’
/

N
o
T, in which G is -Cly-, -C(O)-, -8(0)z- or -C(0)-NII-,

[0149]  In certain embodiments of compounds having structural formulae (XLIV)-
(XLVIII), (LIIT} and (LVI)-(LXXVIII), the R"" moiety has the structure
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NR18R19 (R2 noiety having the structural fornula , In which Q and
R8 are defined as descri bed above with reference to any of structural
formul ae (WP20008P41), -18 Kis H, -(Cl-C6-(Cl-C6 hal S&LHFRNIPHHS
di fl uoronethyl, trifluoronethyl and the like), -(Co-C6

al kyl)-L-(Co-C6 aIkyI), -(Co-C6 al kyl) - NR9( Co- C6- ( Co- C6

al kyl )-0-(Co-C6-(Co-C6 al kyl)-C(0)-(Co-C6 al kyl) and - (Co-C6

al kyl ) -S(0) -C6 alkyl), in which no alkyl or haloallcyl is
substi tut ed i t i e@PNY¥AR™. | heteroaryl -, cycloal kyl - or

het er ocyc -containing group.and R -H, - 00- kyl).o
-00-0-(G -& alkyl) in \Ahiﬂbwglﬁleallwl“ﬁﬁ%2%]&}%#%Eﬁé’éfﬂﬁry(%r?éi‘ﬁly%/ﬂ‘yl)

het er oar y|e.g. CaifiloRsthdeisll, tﬁﬂud@@ﬁ@mﬁﬁ/@ﬂl@mk ,yteoccgrm@l)m (tg cgrants*n,; (@bﬂcﬁlS
and R19 to etheg with the ni trogen é ne (ng

In one e e U'CRE%‘Y%EFUFS‘NU%(P@ 6‘&% qﬂfyl)[ é@fs q%“ﬁ*f%@ DA HCs alkyl)
embodi ments,-} Ellﬁylpsé{i)ﬁmdo}(?sdl@m i09athee M&%aﬂ&)ah@y @lk the hﬂbdllb[ﬁisur al
formula ( LXXI&? é , whi ch g%l si ngl e
bond: G i gubstity eﬂwt axbwh hete@qzyl- cycaa or hegrgc)ygloalg}zl—co@e@)ngﬂ;q_up,ﬂ and
R3 are aspégsgy,i Mecm(tjlcx, ﬁ[ﬁcﬂlj&ﬂ@@ @Qcaoyalp,ﬁ) ﬁ&ﬁﬂﬁhﬂg@} -C4 alkyl)
formul ae (I)- g ; and R12 and R13 are in epenﬂ gntly
sel ect ed B lmtedﬂwa arwa @a%ar%%fﬂlwwr)heterfml@ikmmﬁama%‘ww Pr

-(Cl- A4 abiyi?Y togeer(viadrthedigbdey ko wh1ch(h@9 art 68m@4orad 4l ), - C(0) 0- (CO-C4
éo al kYl Hca_ i n which

al kyl ),
the Hca cx?qﬁﬁéx. nslnaceii?'ﬁﬁmhci"%é‘ﬁ’&e?f C%B‘?ﬁ“f‘%‘?&?@ ﬁf%ﬂﬂlr@ﬁ%t" &HYdnd to
the - C(0) ¢Lxxwnmhi gh, 5191 Rk R R alh@@kdﬁyéucpémmﬂﬁr@én&c KTis edlskiled b6a 6-

substi t ut ed bg gn aryl , heteroany cyc| oaIKy
membére aromanc ring position in the metq position reldtive to the J moiety.

[0151] In other embodiments of compounds having structural formulae (XLIV)-
(LXXVIID), w is 1, and R® is «(Co-Ca alkyl)-Y'-(C;-Cs alkyl)-Y?-(Co-C; alkyl), in which each
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,-Ca atkyl),
(C-Cs haloalkyl), (Co-Cs alkyl)-L-R7, -(Co-Cs alkyl)-NR®R®, -(C¢-Cs alkyl)-OR'™, «(Cy-C,
alkyl)-C(O)R'?, -(Co-Cs alkyl)-S(0)o.2R ", -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), -(Cy-C; alky])-L-(Cy-C; alkyl), (Cp-Ca
alkyl)-NR®(Co-C, alkyl), -(Co-C; alkyl)-0-(Co-C; alkyl), -(Co-Ca alkyl)-C(0)-(Co-C; alkyl)
and -(Cy-C; alkyl)-S(0)o.2-(Co-C> alkyl), and in which no alkyl or haloalkyl is substitutcd
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
Hea.

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

(R®), o
embodiments of these formulae the @ moiety is p-(trifluoromethyl)phenyl.
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het er ocycl oal kyl -cont ai ni ng group. In one particul ar such enbodlnent
at | east one of R11, R12 and R13 is not H In one enbodi nen

attached {Woﬁﬂgﬂﬁﬁ?g position relative to the G noletyPCTﬂmawa?ﬂéﬁ
enbodi ment, Rl11 is attached in the nmeta position relative to the 0
noiety. In one enbodinent, RL is H |In another enbodinent, Rl is

met hyl , p buty

et Sk, IO bt G SRS oB . |,
anot her efhediad@HXLINRVES T(rRoigty havifd the sthucturdliimula C2HS5, - C3H7) is
substituted on_the henzo noiety of the central benzo[dl oxazol e.
[0158] I n cert iments, the presently disclosed conpounds have
the structural Mé%X): R'" 0-1(LXXX), in which Qis -CH2-,
-C(0)- or RER'PMIgl e~hohn is a single bond, -CH2-, -C(0)-, -5(0)2-
or -Q(0)-N+: Rl and R 3'@q ednaﬁnﬁeasfefyhﬁqng&@x@ucvsarmoﬁﬁiaerence to any

of structural formulae (1)-(1'V) and (LVIT)7 and RH R12 and R13 are

i ndependent | | ectRll from 11, halo, cyano hal oal kyl ),
-0-(A-C4- oaINyJ -(C1-4 aIkyI), -0-(C1-4 alkyl), -C(0)-(Co-C4
alkyl), -C(0 C0- C4 G GhiNG mm@ll{l%ré(ééq‘:@ﬁb@aba{fdﬁyiﬂ) refeN@e @ndy of

SO0 PR e LD e e LSy Q9N 0 o001

heterocycHﬁm&bykmysnﬁmbﬁhm&ytﬁﬂthman(€6¢LMkﬁ¢LQC@€ngﬂ)G&kaalIcyI

emboai mentlo B G SRR eSO a5 Bebr LB AL et

enbodi mentyd Y- c&lm;at:)DbQG[cb nﬁ k), e Ricipasilkyl onhaleliot 1b\$ﬂjbtlmteﬁ néthGn

t ot h nb R11 tt ached t h t
"ol ot ve FOPURERE AT ORISR ranEn e BRI ThOLRSH
enbodi _rrentalkylﬁglcos(cm hiyd) oreClyD+(CRCOPM) iarwhidtitng lalkyl msmmutedmpm arg@nt ,

no R3 is bsti he benz ty. of the cgntral E
Donmof o] oldgBtreh Siefru Lot RR i e pf ot o B and R sqecthenavit the .
- C2H5, - CBitfédenits whithsitely btetbetndoforn Hea. He mﬂ@enmldeﬁeyit S b @ "centattal.

benzo[ d] o 1 91I ertaj i.ments, the sent

i 561 osba BSpoulTERe/ B PHERLE PReRIPaT RO Faoa B Setesl | i n

which Qis -CH2-, -C(0)- or a single bond;, Gis a st qL, bond, -CH2-,
-C(0)-, -S(0)2- or -C(0)-NH; Rl and R3 are as descril bove mnth
reference to any of structural formulae (1)-(1V) and d

and R13 aﬁEmthﬁpéﬁdﬁmh$ya§éhﬁayédﬁﬁgmﬂmhmmha&mmuhyano, (C@a%4mm
hal oal kyl), -0-(Cl-C4 haloaLlcyl), -(Cl-C4 al kyl), -0-(Cl-C4 al kyl),
-C(0)-(Co-C4 -C(0)0-(Co-CA4 al kyl), -C(0)N(Co-C4 aIEyI)(Co 4 al kyl),
N2 and -C(0)-Hca in which the Hca contains agingm gen at om

t hrough which it is bound to the -C(0)-, no aI hal oal kyl
or heterocycloal kyl is substituted b Te eroaryl cycIoaIkyI
or heterocycl oal kyl - cont ai ni ng group{{L n o e—particul ar such

ehnbodl rreghnR%htnofe@aﬁhnnghes@quEél?romch " not H In one emlmldtmtgnt

the pyridine nitr 0Sj tione the para.positjon relative to

the & ot B1R” e siRe teRBRLAPHOND RSy At phaorie | Ggurea &

pﬁ; i Ej i onedLXXvVITHER et - @ biken), (@}@%ﬂalb&ll@l@(d@ﬁhﬂﬁoﬁ’@h&ﬁyy mﬂhror@myl
enbodi nment a r.e [ t t t

propyl or %h@nphg Hjé# m@ﬁﬁoﬁ?ﬁéﬂﬂgg gﬂ%%i@;%%%§?$ﬁﬁgéﬁ)dﬁ ﬁe benzo
Eml ety of awlw@aicraahwbenzoomh@wd)@co ¢meg)m§1he(co@gm¢m Er(msz (@@ R3
e.g., - i s, sybsti ed on enzo

moi ety of b e which a9 albﬁ%?ﬁfaa@%b%mm e b aRl-eHBa s,

the pr esen&tbmcﬁlomypaﬁdnﬁwma Rifay a1, t{tg- cstancyr;t ao(C, tmmrw ar

I(IS_X)a( é(ll :‘l)gl'%é%ﬁ% |C4 a@b inw V\@lé(m %(yl 1@(153’{1@1’[(:%){% Zy] hctcroary? goa?ky 9nd; G

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

are bound form Hca. In one embodiment, R'® and R'® are both H.
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C(0)-NH; Rl and R3 are as descri bed above with reference to any of
structural fornmulae (I)-(1V) and (LVI); and R12 and R13 are

i ndependenVPP¥8PHét ed from H, hal o, cyano, -(Cl-C4 halP&a(4dg90p/041448
-0-(Cl-&A4 haloallcyl), -(G-C4 alkyl), -0-(C-C4 alkyl), -C(0)-(Co-C4
alkyl), C(0)0-(C0-C4 alkyl), -C(O)N(CO-C4 al kyl)(Co-C4 al kyl), NO2

o0 5 L0 R, BB RSO P3P B SRR B R "

het er ocycl oal kyl is substituted by an aryl, heteroqt |, _cycl oal kyl or
het er ocycl oal kyl -cont ai ni ng group. In one particular <4 enbodi nent
at least one of RI2 and RI3 is not Fl. In one enbodi ng t he

pyri di ne firtnkegdr(XIdlpbsitiTangcty havitdbe garcarg)sintilaon r at Iveartdant he
G noiety; in another enbodi nent, the pyridine nitrogen is positioned
in the neta position relative to the G noiety. one enbodi nent, R
is H In another enbodinent, R is nethyl, QQ¥ or butyl. In
one enbodinent, no R3 is substltuted on the y of the

~one R3 (e.g., -d,

central benzo[d]oxazole I n anot her e i me

-F, -CH3, -C2H5, -C3F17) is substi ed he benzo noiety of t he
central behzplct] xRz alediruditiddha Cer enmbodi nent s, thlew@weeaaly
di scl osed_conpounds have the structural formila (LXXXIII)

in which & P& deliqd as deseshsg abaye wih g4ie7g1cs iam @l sticfugel foraplag (T &88%1“5
- C{*ﬁ fCR@*)lsH (& @9 a?lkyl?f(C' @Gﬁs)lodﬁblit) R, dﬂﬂ@koﬁ&h rﬁﬂa&o&e&glzaﬁ\bﬂél ?bove
W rererenc of st ur a ;
Bhd R RN el f O Gl hedhr £ Ao REECH bR HORS 6 cyano,
é( c(l)) c? Cgam m@on atk91')( @o-@%mta@)m& (g alkyl)and @-@5 ey y-SAO )R- toélc)s,
al kyl ), %d'&l“’}/ﬁ% 8% alﬁi‘é’r ﬂg%ﬂ &ﬁ“ﬁ%ﬁl&“ﬂ)@ﬁth&’&ﬁﬁér f\‘i&efam?’ ﬁéhﬁtl’)ﬂé o‘ﬁen
ﬁt f)m It Er Fﬁgﬁoﬁﬁlo@lkyl &n}aﬁnr@%ﬂﬁ@ dn@ RtQEeEH tQ(c%))c-(5I1 ,altl)<5zl), “poichog @mﬂtb kyl , 5
al oal Ky ero oa 1.S SU Jture et eroary
cycl oal kyr&5nO @%étcerﬂ 6 QF‘%% alioy iy Pt ‘?jr%&él %F'i’?m&%{i: Cﬁg?it“fyéﬁt ar
S lrjn(; hd_e nbodttéi%@tc_mmyt do@ﬁﬁﬁragOﬂ@poBr I andR 210g08erRYiB tmelsmmgen i wmenhmé;g
e odl nent , " t ache | [ $9I'[IO elative to the
moi ety; i ﬁreéf’ﬁ'ﬂtd‘rfg?“aé% HP?ree‘?Wq’OdP?e“f)g‘ Egcﬁé%boi t he mew position
rel ative {mstjhe fadaniiekybodimedy) thegralatiyitblosedtdmpounss tdve tha sRundiriier

enbodi nmen thyl, ethyl, propyl or butyl. In one enbodi nent,
no R3is gﬁﬁﬁP t%?gg on the benzo noiety of the central

benzo[ d]thi azol e. I n anot her enbodi nrent, one R3 (e.g., -d_—<F,_,-CH3,

-C2H5, -C31 is substituted on theRhenzo noiety of the g
[ » e t he prese
the|strugturadl | V):

» g - CH2-,
-C(0)- or a S|ngle bond Gis a single bond,R 0) - -S(0)2-
or C(0)-NH; R1L and R3 are as described above w eference to any
of structural formulae (1)-(I'V) and (LI X); and R", élz and R13 are
i ndependently selected fromH, haI ogxoyano, hal oal kyl), hal oal kyl),

-(Ci - C4a|ky| -0 Cl-C4 al ky 0 C4 alk 0) 0- ( C0- C4
oyl ) O @ Hrar O o skl d»p%smsteﬁo%a?hzq@tog(ﬂc%(%om%. h
the Hca ccm(ngNle ml d’nH'RgafélaE a@,ﬂmdab@m\tlmrrém@ﬁcew@ax@thfstmdu&altmmmem
the -C(0)- no, al,kyl ,_.hal oal kyl or heterocyclo | kyl is

y
substi t ut &) Bﬁlfi %‘Nl)af“iﬂ R et @1ddtr ¢ Indegrafally gsjgcicd from H, halo, cyano, -(C1-Cy
hﬁtta e (rj OCyC%lQaellkﬂ)i{ LO—@?lfltﬁta[Ua[kgl)g-((QMDq alllyD, @mimratuyg ulcam)- @) alkyl),
e odl nen eas ne an n. one
obodi mentO(CRCr & A RN sl B sl P o e (hred i Wik ise
nmoi ety; | PcabQldiila rﬂagtaqﬂﬂg&eat&m ttﬁ&tﬂgh'vﬁu@tﬁlﬁﬁdﬂﬂd td tﬂe tdte)mtvanm&)latuypn
relative to the G noiety. I n one enmbodi ne | n anot her

i S
enbodi menfielogy P%h“ﬁ’é?‘ﬁ? d'k@tlm}llbm“ﬂ?fbwn "6‘?1 kl?fff‘iffyl CVﬂoﬂ]ﬁ’é %enbodi nent ,
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[01631In certain enbodi nents, the presently disclosed conpounds have
the structural formula (LXXXV): (LXXXV), in which Qis -CH2-, -C(0)-
or a singlWop8¥Wd3218 i s a single bond, -CH2-, -C(0)-, - SCIUE2009{041448

C(0)-NH; Rl and R3 are as descri bed above with reference to any of

structural fornmulae (I)-(1V) and (LVII1); and R12 and R13 are

i ndependent | ed fromH halo, cyano, -(Cl-C4 hal oaI kyl )

L 0- ( CL. Ca DRig Bﬁ%@wg -COMYTAE oD T GRS partioplay ugh es&b%@rwf it leastpinof Rop. 4

al kyl), @%@R("G@n% ah I@Md ambodfﬁ(e% M@aﬁéhsallkmle)aé@@oﬁf}o@leiﬁwém (02

and -C(0)- in which t qpnt ains . a ring ‘gn atomthr ough

which it ps‘“‘E)‘B‘an‘& a{l‘ah%fﬁ@boww PRtRE LR ety Rc;ﬁrfmﬁ Hoygfads Cor

het er ocy ¢ @ik yih ohSerfibtldfitent, ut ad1.by da&h@remlbodlﬂattqvqawﬂhyl &Hﬁ' g|adkyt or
het er ocycl oal kyl - cont aj ni ng g; oup. .In one particul ar_ such enbodi nent,

at | east GWE!JRopaombednerbia § issutsgutcdion fhy e raitsnef esreial he

pyridine Btﬂzb[@lgkﬁﬂzdié IR @dthck emBsHithéht, to‘ﬂ@RbércF'J‘ -OR S, LN -Cekatiggist o the
G noiety; in anﬁ enbodl mené t he | trogen is positioned

in the mef%WSPYEten B PP Roigheok the foREel eIFFB[Jé‘EVZO?n one enbodi nent, R1
is H In anggher Iredmgdleﬁewlme:ﬁ?sltﬂe@ar@a{tﬂs}wkscloeadwinpom@wbt}@@tnmairml I'n
one enbodl men %C%?{f) is substituted on the benzo noiety of the
central {"’(ﬂ‘ zole. In another enbodinent, one R3 (e.g., -0,

- F, -CHS C2H5, -C3F17) is substltut ed on the benzo umje RY; of the
central benge[ dLt hi i e presently

oIe [0164] L “xoer t ai ., enbodi me
di scl osed co ave 1 esru Ci}z_é)brrrula(L (R3)61 R13
), whi_ch m%\%t/\or
- )

<0 /N R (L a4 single bond; G
i s a singl er'Bont; -CHZ- ONNF-; Rl and R3 are
as descri bed above with ref erence to anbef ctural fornul ae
(1)-(1v) and (LI X); and R12 and R13 are i ndepeftient | y sel ectegdxkyom
H, hal o, cyano (Cl 4 hal oal kyl ), (C1- 4 hal oal kylz éCl 07!

al kyl), - 81\( s-@é—b-), Q(@é msggl@?pl}d Glsasmgle bond, -CHa-, ~=C(0)-, -S(O):- or

-C(0)-NH-; R' and R? are as described above with reference to any of structural formulae (I)-
(IV) and (LVID); and R", R'? and R* are independently selected from H, halo, cyano,
-(C1-C4 haloalkyl), -O-(C-C4 haloalkyl), -(C,-C4 alkyl), -O-~(C;-C;4 alkyl), -C(0)-(Co-Cs
alkyl), -C(0)O-(Cy-C4 alkyl), -C{O)N(Cy-C4 alkyl)(Co-C4 alkyl), NO; and -C(O)-Hea in
which the Hea 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 merta position relative to the G
moiety. In one embodiment, R" is 11, Tn 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]oxazole. Tn another embodiment, one R? (c.g., -Cl, -F, -CH;, -C2Hs, -C3H7) is
substituted on the benzo moiety of the central benzo[d]oxazole.

[0159] In certain embodiments, the presently disclosed compounds have the structural
formula (I.XXXT):
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C(0) 0- (CO-C4 al kyl), -C(0)N(CO-C4 al kyl)(Co-C4 alkyl), N and
-C(0)-Hca in which the Hca contains a ring nitrogen atomthrou
which it i%¥OB#IARES the -C(0)-, in which no al kyl, haWQHQ§Hm’+L“8

het er ocycl oal kyl is substituted by an aryl, hetcroaryl cycl oal kyl or

het er ocycl oal kyl -cont ai ni ng group. In one particul ar such enbodi nment ,
i n anot her eRblQdisent, th rjain en i§ positioned
e td the[0 ndj ety embodi nent , Rl
IS th . P opy or but one
embodi ment, RY abst™ Ut ed on~fhe enzo e central
benzo[d] thi azole. [0165]In certain enbodi ments, the presently
and are as described above with

at least one of R12 and R13 is not H |In one enbodi nent, the pyridine
nitrogen is positioned in the para p ktlon relative to the G nolety
meta position ré

I n anot her enbot

benzordithiazole. I n another enbodi nent, onerR3 ( >

C2H5, -C3H7) is substituted on the benzo noi ety of Dhe central

di scl osed conpounds have the struct@ @ Xhormula (LXXXVI1):  in which
Qis - CHme@(Q)is COL- eC(@Klﬂtgla@m RMBEad; @lg 8 sifigle bl & Hobd0)-, RB3,- or

0 -S -
r g e? ence- é@%oﬁfané a@taaﬂ%ﬁpﬂheeramwaeth(f¢fyrsme\$9 anyrpd strucseral formylerily,
rFfl|2 alng lRaﬁr mwm@m@lwwawde@ne&u %Q&tddﬁomhaﬂa% c@anml c(C-C4
al oal ky

hal o - Cl-
e Lo bt 4 CorC ey B st Ty 1O ooty N SRS ok kY1) ( Co- 04
al kyl), N@Zoyod Co-@(m}’li“f@% m(oem4<amyt)d¢% dﬂeggwmzadnax@)mcam mﬁ:mgen

atom t hr ough whi ch ound
hal oal kyl fl‘Cc’r‘i‘@t‘r@radﬁlﬁéllt’iﬁ’équmFl‘é"@bb@!‘ihtlﬁ}? “6§P -G - ‘nH\éht‘@r“@é‘P?’}

cycl oal kyhalsmk)mei m@@ey@lbg@h Kéldubﬁfﬂﬂécﬂi&gﬂn'l@l HeRHRArylIhcledug 1 pAr ti cul ar
such enbodi nent, at |east one of RDis not H In one,

embodi nenfeterpavelopkylgonining £rouy. ﬂmewgﬁawaulﬁb%lplt sehodingsna et lgast s of Re G

moi ety; i Bn@Erdtshf He ek icAB&imetRlike n%ﬁldafetnaﬁ,l@edls bsitidhed MRAFRP smo@n
relative to the G noiety. In one enbodinent, Rl is H. In_anot

embodi nenfelatipg tojthe ﬁﬁ‘heﬂ in gofiet cmbslprpl tspypding nitrogen 1%??@“8?‘&%’6?% nt,

no R3 is suyh mﬁ@theﬁnﬁmdtﬂa:es ﬁ'l@iélyr dﬁoﬁd&iﬂﬁ@lﬁ{eﬂ{ ﬁli@}py[ﬁ hﬂitlﬂ?emlbdﬂhment
anot her enbodi ment, one |-17) is

subst i t ut BdSafthvhethyb propgior bwldga afele@oszrrﬁ% P%IBn’é su%tfeé op HC13 (’:’S?ZPm n

enbodi menhgiet drehdﬂeetsaeB&dzy{dwx&&heosednmmwmdﬁenh@M@Ri (&, SCI UGtemAl
formula ( 0)- or a

singl e bor1¢\}<”>1§>5<’\(‘£cf%T %isgl?sﬂé%%\éﬁétﬁd’enm@ﬁew O&@f Bﬁmml be@'{o&]%xaz C(0) - NH-;
]Ic?l anld R3 i(fgq iii]rd}éﬁﬂg bll(ﬁﬁﬁ)gl[ﬁm/) mgm%%tlpglhgbeﬂg&%%nw»@fhgsﬁlrcugalur?I
ormul ae - . an , an are independent!y
ety

sel ected ; , cyano, haloallcyl), hal oal kyl), -(Cl-C4 al kyl),
-0-(C, -4 alkyl), -C(0)-(Co-C4 alkyl), C(0)0-(C0-C4 alkyl),

- C(0) N( CO- Chsal | &:0 éﬁﬁz

contains a ring

) al kyl ) ,{ and s C(O) Hca i p—whi ch the Hca
rog n ayom-t \Whi i s bognd %o the

-C(0)-, in whi p al kyl, |hal gal k Hter cyloa IS
substi t ut edrBy aryl, &t evBar , Xcl oalf
het er ocycl oalkyl - cont ai ni ng group. I'n one' par Iar such enbodi nent,
at | east one of R11l, R12 and R1-3 is not H In%bne enbodin@ppgqﬁll IS
attached in tqe para position relative to the G nojety; in another
embodi meni® WEaM QiissChet A Rer i Aingls 8ok Cds p5B8lE PO 1lar PR t¥0Pher G
moi ety. | gy Hanﬂafoﬂuméaﬁe,as H@scﬂl&d lbovk Rvi &k Rde t@mgmn&al féRhuia8 (1)-

met hyl , h ropyl tyl. .In one enmbodi ment, no
subst i t ut Qéﬁ B @Né) eéirﬁ r arrd R] g dpsigpendently pelegtedframt. halp. awa? h(eﬁ}l -G

enmbodi rrenhamgm{y;) @((ﬁlecqg}aloa]:kg) ,-((311764& o (&2 Rkyh rceg%Y()coJC% alkyl),

substi t ut ed on ri di ne 1671l n certaln

embodi ment&? ‘Pﬁ%ﬂ ‘Eﬁaé'@é}af"?(?)lﬁ &46%‘@8(%&115@%%%0#?3%(7@%@%P’r‘ﬁ‘ﬁf‘h‘nhal

formul a ( BeX29niss a ring nitrogen atom through which it is bound to the -C(O)-, in which no alkyl,
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(R3)0-1 0 0-1(LXXXIX), in which Qis -CH2-, -C(0)- or a single
bond; Gis a si n%ée bond, -CH2-, -C(0)-, -S(0)2- or C&’g%r NH; R1 and
R3 are as WRIMP{IF above with reference to any of str BEH{HSH0d/041448
formulae (1)-(1V) and (LXII); and R', R12 and R13 are independently
selected fromH, hal o, cyano, (Cl C4 hal oalkyl), -0-(CL-C4

31 0y0- ( chiai PR St iy bR ey e TR o ane

-C(0) - Fbahét&oWﬁloﬁﬂtyE&Mtahﬁ% LA & i partichiguet ériilﬁ@ﬁr&na'&ﬂﬁast c’ﬁfe@ﬂgh

which it is beund to ich.no al kyl., hal oal k
ot e oty cPEUE pimor 1 I e bbb mtisg Do SrEe i ancin B Ao or
het er ocy clehaivKiol th€Q rn{oadtﬁnmgmgfeﬂuﬂmdinﬁt:nqﬂ& ppﬂdhhd: Qittbgeh @w@ﬂnom«)tﬂm ment ,

at | east one of. R nd,R13 is not H. 0 211 i s
ol honoy PRepREIG P A G OR Tt Poemipdiraes B el Ob ghonen g
enbodi rrezg‘ gsjleatyl ,@ERE Prop il dr Berylreh anms:bh alggﬂt fieR &l kmtitid bhehe Gei et y.
I n one enbodi t her, enbo

Lol o Bl Bsstu borhdiaioBat ot o o Rsise Ukt Kion
Ehe centrattzﬂlS rrcgta%%[sﬂbsamae]dwnhediem mdltﬂyaﬂtﬂt E@framﬁm{hd ]mﬁaﬂc one R3I

e -F, - , -C3F17) is ,substitute n the centra

i mi dazol ﬁﬂéﬁa] pyhcaﬁﬁ&?ﬂ%@iﬁ%%’ e &)P?“&P’HIS ﬂi?da?rﬁ%wésoh%@em&%ﬂt 'y
di scl osedfganpouxEXIihave the structural forrmula (XC: in which Qis
-CH2-, -C(0)- or a single bond; Gis a single bond, -CH -C(0)-

-$(0)2- or ~C(0)-N+; Rl and R3 f)e as descrl bed abg Wik ref er ence
(LX111):¢and)R11. R12 and
| o, no, *€1-C4 .

to any of R ral @

R13 are indep gnt | y| sel ecte
| kyh)—d - 0- (Cl-C4 al kyl),
0)N( C0-C4 al kYl) (Co-C4

hal oal I cyl ),

-C(0)- (C0C4 alkyl ¥ -C(0)0-(C0-C4 a|ky:5)c(, -
al kyl ), NO2 and -C(0)-Hca in which the a cofptains a ring nitrogen
atom t hrough which it is bound to the -C(0)-, in which no a[@?ﬁm%)s

hal oal kyl i0rhified &f-eey Sl @bJowlsmg@béﬁaaﬁstlkwhgeib&M @Hze}wdm bebgL sar y! ,
cycl oal kyl or heter ocgl oal I cyl -containi ng group. In one particular
such enbodi(RRA-; Ritand Bagie ap Arscrdiied paove with pelaraRpe e 31y of stisturalformyiag fas

enbodi mentpy,) measﬂda@hq@? dd ryhse %E@n@ﬂﬁ%&él&&drﬁ%hﬁﬁ'h\é% tyand he G
rmlety, I N anot nmbodi nent 1S attac

in the net osition
rel ative t® '@héﬂl@uﬁf& €HCr- ¢4rha15>ﬁ]éiylérrﬁbcﬁ4ﬁ‘ﬁ%)’ -ORfC1iCa allyD)y-R( %)n‘%@
enbodi ”enElk%lBlC%(ﬁOU(@BJ@X{ hik 1§Lbb@)N(@0E@M3 3@@0-@4%%»1) Nbparfan@(@pmdh rrent
no R3 is substituted on the central apyrldlne

anot her effbsaithedire coms#as g trggen dtpm threml Wh@zm bourd4p ihf7§(q)s in

subst i t ut gflicRRo LIRGL, FASHIAb: Her@r&?a%%.l % s@l}sm{ﬁéd% R aryl QAERINN cF@AIGI N

enbodi nents, the presently disclose npounds have the structur 31I
or heterocycloalkyl-containing group. In one partlcular such embodiment, at least one of K'!
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 benzo moiety of the central
benzo[d]thiazole. In another embodiment, one R? (c.g., -Cl, -F, -CHs, -C;Hs, -C;Hy) is
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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formula (XCl): (XCl), in which Qis -CH2-, -C(0)- or a single bond; G
is a single bond, -CH2-, -C(0)-, -S(0)2- or C(0)-NH; R and R3 are
as descri D¥@ 288694340 t h reference to any of struct ur al PCAARHI0YE41448
()-(I'v) and (LX); and R12 and R13 are independently selected fromH,
hal o, cyano, hal oal kyl), hal oalicyp, -(Cl-C4-0-(Cl-C4 al kyl),
-C(0)-(C0-C4 C(0)0-(Co-CA alkyl), -C(0)N(CO-C4 al kyI)(Co-C4 al kyl),
NO2 and -C(0) - Hca in which the Hgg contains a rlng (.&jen at om

t hr ough whifch s%hQ to the CQ) -, S n which kyI,

hal oal kyl or ocyq{clo Ikyll i s [subst by any=ryl, heteroaryl,
cycl oal kyl _@F ¢ [ &n one particul ar
such enbodi nent, at |east one of R12 ang : not H In one

enbodi ment, the pyridine nitrogen is positiongd in the par&a@&aivt)ion
relative to the G noiety; in another enbodinment, the pyrid ’

ni trogen imswlpds( td -Chigd-G(0)tdaa single band) G35 & siagle baldatdHse -C@)4, O or

byl erOSorE RO RE Beigs 5prittq bogts i ATy e Gormulad -

substi t ut g8) emd (LI); e’ &' indiRdAze [nligp2nddnpy sdldted éroml B, halootyans, -(Ci-Cy

nbodi . =Q, <F, -CH3 - - C3E17). i

embodt oty o318 T2 & Buipoi 5 o S (R S ro T e a1
enbodi ment&O)OHE,-Or aisdn t¢(P)EiGal, aket)((Ganathyiy d«)zhaa\i eC(heics i wigitiuthal

f | |
pona: G 1 Bk esbiabins g Bicaect i I R ieRl S eqigi v COK By figiho st ang

R3 ar e ashdesici bbietkradyduvakyliid dnbﬂmitaf@rmar)ﬂ Geargarybfcydballd bur al

f | LX) ; R12 d dent | v,
col oot o FYBRPEOET B ea iR e aaTRapH s Rt et o k'
hal oal kyl R'z and Y-t B (Iﬁ:ba@ﬁnlmﬂﬂmeht) R"-iCftAY hefl GothEharalplsition, rela’nve to the

C(0)0-(Co k.

-C(0) - HcaGlmOIé\}%’i Xﬁgqt%r%@é\l&%ﬁ’tg c}{?‘fl('%% "%?‘f%odﬁ% )fétl NQF trough
which it nﬁleb()l]mdnet@nlt)ﬂlmcﬂCRO)sH Imanmlitireinbmaitldyhs métayloathydromt or
net er ooy Chagl i bnd SuSHRRA AHEER YAy B1 HlpeBLELART e oG 0! V1 o
het er ocycl o -contal ning group. e 8he particuaf such enbodi nent ,
at | east b@eo[d]thlﬁa)ﬂe amehdﬂibﬁemlsodumctnt tdne Rh(e@neClk i oCHpehitls, -CHe) yr i di ne
nltrogenl oSkt ndlnthe Lti IatlvetotheGrmlety,
in anot hersD S %%I??r@n R 0 cr%g%l% nm@i‘ﬁlalzsl positioned in the
nmet a posi {4163 relnamerweembochmmtﬁtmnpmdmly displosed eorapduodi imeathe stRictird H.
In anothe enb is nmethyl, ethyl, propyl or butyl. In one
enbodi ment’, 'S substl tuted on the central
i mdazo[ 1, 2 a] pyridine. | n anot her, enbodi rent, one 123 (e.g., -d,

- CH3, -C3

3

-F, -1 Miyted on the centr by

i mdazo[ 1, 2- a 71] | n Anbodi ments["t_h presently
di scl osed co es fQr a (Xxd (R3)o-1i
N1Z--/TNIWD X)) ReZ. ... SRS o R v VPR N\

& —
. (LXXXY),
in which Q is -CHa-, -C(O)- or a single bond; G is a single bond, -CHj-, -C(0)-, -S(0).- or
-C(0)-NH-; R' and R? are as described above with reference to any of structural formulae (I)-
(IV) and (LVIIL), and R'? and R" are independently selected from H, halo, cyano, -(C,-Cs
haloalkyl), -O-(C,-C; haloalkyl), -(C;-C4 alkyl), -O-(C;-C; alkyl), -C(O)-(Co-C, alkyl),
-C(0)0-Cy-C,4 alkyl), -C{O)N(Cy-C4 alkyl)(Co-Cy4 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
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N/NGR1) o-i in which Qis -CH2-, -C(0)- or a single bond; Gis a
si ngl e bond CH2- C(0)-, -S(0)2- or C(O0)-NH; R1L and R3 are as
descri bed WBGWRIFREH ref erence t o any of structural forBfl(US200p/41448
(I'v) and (LXI'1); and R12 and R13 are independently selected fromH,
hal o, cyano, -(Cl-C4 haloal kyl), -0-(Cl-C4 haloallcyl), -(ClL-C4

"(0) N o B S It K Cf-‘tgsa]ak%& By G e TRE. e

cont ai ns andR# g;m.t Hrcng@iaeﬁ:b@dﬁnbxhrtﬁugghldﬂmmgbﬁ1s|p631ﬂimudnﬁh th®pdrdPosition
-C(0)-, in whl n k oal k or heter.ocycl o

subst  ut BB G e bt oG (RGNS YrosR S HosidoRed n the

het er ocyc hz@ﬁzlﬂos{hemmhh@d ithegs gbtp .In bie @itedipeid RtigHarin saeier enbaidhagnt |

at | east eof R1 13.is. not H . one_enbodinment .. the pyridine

o trogen R Bt eOREE PR C RS bR biseioRigt PERGE ST Is ph A SRS ot v

i n anot hemo&qbﬁdhdmﬂﬁralbtﬂie[dnmﬁtcde ne andther egbsliment,R086 Rt (ecgw,edl Hh -Che nmew

t t mbodj o
Bt her | erbta RER R e AR ST o R BT 0 one

enbodi n‘en[ulﬁ-mlo RB deftaifi biBéditeits the@restihlg diselosad@bmpounds have the structural

|mdazo[1 aﬂa e. |In another enbodinent, one R3 (e.g., -d, -F,
Iﬁi?)m “I's substituted on the central |mdazo[l

, 2- alpyrldlne [01721In certain enbodlnents t he presently di scl osed

corrpounds dhave t he gL rugcgur al fo\(?ﬁha (XCIé/) h Qis -CH2-,

C(0)- or a %f ; S boyd, -d 2- 0) -8(0) 2-

or C(0)-NH; bov vmthr fer nceto any

of struct ugd € d (&X | |r) and Ne—@&n 13 are
i ndependently selected fromH, halo, cyan@ - C4 hal oal kyl ),
-0-(G -4 hal oal kyl), -(C1-C4 al kyl), -0-(Cl-C4a1C(0)-(CO- MLMQ
C(0)0-(Co-c4 alkyl), -C(O)N(CO-C4 al kYl')(Co-C4 al kyl),

- C( 0) - Heain whighQ ¢h-CHae -HOxr @@ eninglerbenda Gris ngmgiﬁbmrmigélﬁzat G@)t, h$(@0nghr

which it i t tP@Can

het er ocyclé"(osgﬁr| I s&gttlﬁnglie atgg&)ér aﬂ%‘)rélmé@qff&%h%tt@rﬁggrfﬁ cycﬁl}%l PIQED"
or het er o8ys hb(LIX) hndcof bt R wgngiemmpentlmelmﬁ@ifpmrﬂn e, ayangur6th-Ca
enbodi nmen 1 3 i ment,
the pyri dleH% i’ Selﬁ@“lqglogfk 62‘t ?%?1(2%“53? tqéj Qg%g‘%aos??f)@e gP( gﬁl ve to
t he G noi e@(@oﬂﬁo-ﬁn@kﬁbrC(@W&dt(}r@le)(QoK‘e 2y i NDread n@@)d@em which the
posi ti oneg.i - : | Ll I : Rost ¥ wili

b ot RS oFEARES foRIrbEnAiatS | Sof e OT frolich B,
propyl or hijerdkp or hlqtprm:rebéhﬂéwuwmtcd yornReyli ketesaahdtcvelotlisd oon t he
central i Hacggaa[o%n(gﬁa}km IO 1 I ARALDEE o SBARIIRAL w BRI O

-d, -F, |tute on the centra
i ni i dazo[ andR a}thdirm@le e{nmdﬂ@imnth@mdaiemlteqmwmmsd intthearape pesdion| y

di scl os edrc(l:ff?rqp %Hgé HW)‘?, i Q‘ﬁ‘)tlﬁ} Ed’fﬁ)td%&lt, tl{eq{yﬁhllln@‘m(r@{)ls 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 benzo
moiety of the central benzo[d]thiazole. In another embodiment, one R* (e.g., -Cl, -F, -CHs,
-C;Hs, -C3H7) is substituted on the benzo moiety of the central benzo[d]thiazole.

[0165] In certain embodiments, the presently disclosed compounds have the structural

formula (LXXXVII);
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NEs"...:,..... " oo N -, w HTO-1IRL L ---NT L ZR1l
R13Q (R) |nV\,h|chQ|s-Cl-|2- -C(0)- or asmglebond Gis a
singl e bonMO2008(12136 _ c(0)- -S(0)2- or C(0)-NH: Rl af@THS200041448
described above with reference to any of structural formulae (J)-(1V)
and (LXIV); and R', R12 and R13 are independently selected fromFl,
hal o, cyano, (Cl1-C4 haloallcyl), -0-(C-C4 haloal kyl), -(CL-C4

al kyl'), -0-(Cl-C4 alkyl), -q)C(O)-(f}g) 5

- C(0) N( Co-tA 1) (
contains a ri itrogen ptomt hr
-C(0)-, i N N, , ha

substltuted by\an aryl het er oaryl ,
het er ocycl oal kyl - contalning group. I n one par4jcular such enpodi nent,
at least one of R', R12 and R13 is not H. In one enbodi nentl Vilg,

attached iﬂﬁlﬂmmgpcﬁ(@j@@bfnﬁk@bﬂld/e}lgQE,ﬁlg@b&adnmIﬁt YC(O)) -8 tbler
is_pattaghed in the nmeta position relative tag t

enbodi nent
moi et y. nC@S( @%n%oadlfﬂﬁeﬁ'te as ggperibed ppove fvith TefeigRee Ry SieHTal mm}ag (D
et hyl, eulwy bnd @XORN%H ROY Rlﬁuhwk”’ ateIn@pendenBadictdtrom FOLAS cy@o (cl-c4

substi t ut n the ine. Ln _anothe rrent
(e.g. "ﬂo‘ﬁ Q:Fé Xeh f@g’laﬁyg ?%rc‘f‘fy?d)r L @(Eltfs'ta{"?’ﬁt O'ICHélk?f nt raI
pyr azi ne. ct(@;t@f&u 0, 8IRy1S, 3@(@)@{@@hiﬁ?])((%&&h@l)ﬁﬂ@ﬁﬁﬂtdlw)d{cﬁﬁ{ me:dthe

conpounds_have the structural for

R131 N PGS S 2] FoMATRIR: it 1 ibpind 191 65O Wi g

bond; G i galgaligil agﬂl@er&geldalkylaﬁbsum&(@m aryl Hefrodryl Qfcloddy@br NH-; RL and

R3 are as, descrjbed aboye with ref erence to any of structural

f or nul ae P‘ftfro‘(yl‘:{?f&(& lrepriamiag) Sroupn dn paeparteqlsr sushyerpbrdimang, af lﬁﬁé%r?cﬁgnt ly

S?Bicgzd lRPQﬁH Rl 18not(H{ dRene cn{b@lm@ﬂt R&l io@alakdtd)in the Parl:Gbsifich I’Gﬁh‘gbal(a Ngg' )04
a

al kyl ), %‘3 %\‘i(d} Q‘:’& %F?‘%‘Pd}i‘(‘ﬁ% 1%415%?53 ﬁltW‘%Pﬂi“%E(‘tB‘j““&"a&?ﬁ whi ch

t Ee Hcé?o)cmteey r]!\n;\lﬁ@e d’dﬂﬂr@mﬂ:lht, rROGEN Ii’vlfaﬁl?”fllldrf&ﬁlﬁbtgﬂﬂer\mmlﬁhmbm?(ll ét?be?iﬁ}_ﬁjzl bio

the - ich no a oal l.c ocC a S

substi t ut Bt'fyfo@ 8 eé??llﬁ??‘mcﬂtef‘%#o ‘ﬁ’“‘%‘ﬁ?é Pﬁéhe CE’W ‘Eamﬁ&ﬁpyrh%e- In

het er ocy ¢ hasilek yhbgidhénmionk RY(eql,00R -F, LOHQ NE&HIACEH S (4l salstittt@lon endaastiarent |
at | east one L‘ il 12 and R13 is not H In one enbodiment, Rl11 is
attached AR %P&“ Fsition relative to the G noiety; in another
enbodi menmlGR | B atthia embslimentd, (e pesémly @0sioldd@Bmpdinad havetht etridagal G

noi ety. | one wnt’ Rl is H In another enbodinment, Rl is
met hyl , ef®{Pa( or butyl. In one enbodinent, no R3 is
substituted on the central pyr a2| ~I'n anot her enbodi nent, one R3

(e.g., -ARELEF, substituted on the central
pyrazi ne. 101 i certal n enb d| t he presently (Iquiscl osed
conpounds ha S S st/m ctural

(LXXXVIID),

in which Q is -CH;-, -C(O)- or a single bond; G is a single bond, -CH;-, -C(0O)-, -S(0);- or
-C(0)-NH-; R' and R? are as described above with reference to any of structural formulae (1)
(IV) and (LX1); and R"', R'? and R'? are independently selected from H, halo, cyano, -(C;-Cq
haloalkyt), -O-(C,-C4 haloalkyl), -(C,-C4 alkyl), -O-(C,-C4 alkyl), -C(0)-(Co-C4 alkyl),
-C(0)0O-(Cyp-C4 alkyl), -C{OIN(Cyp-Cy 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(0)-, in which no alkyl,

haloalky! or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl or
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formul a (XCVII) in which Qis -CH2-, -C(0)- or a single bond, Gis a
singl e bond, - -C(0)-, -S(0)2- or C(O)-NI-1I-; RlandRBar

descri bed ‘398@9—:9’1%1??1 reference to any of structural forpﬁﬁf%ém?’l"i“"&‘nd
(LXI'V); and R12 and R13 are independently selected from hal o, cyano,
-(CJ-A hal oal kyl), -0- (Cl C4 haI oaI kyl),

C(C:ﬁ ﬁ?cghéf%’%ﬁcf&?%ﬁ ‘)dﬂ a&“gaﬁr?&ﬂ ? ”%‘g‘) @f%@?b‘%'%e&t a% %Rh?‘%ﬂ?fﬁhe Hca

cont ai ns & rana @' ik hat@ dn ond @ﬁoﬁh{eﬁugﬁ indttaciediif the pala@usiton elativeao the

-0(0) -, Whl ch no al .hal aal kyl het erocycl oa

substit ut tblg,l‘y,alﬁa cf,t% %hﬁllg? 1[5 att%tggq IBEIFCKI ta pgsition re@éwe to the G

het er ocyc hm&lt;kmh oﬁmil:&aﬁmieng RYtsGHl p[n ahdthe® RRbEAMEtRI igmetbyichhg fagi sent
at | east f R12 d R13_is no one enhodi nent, the

oy dime AEH dught FwoRaEnt foRel T op e FoRuE PRGN PISHTE o « ne
G noi ety; alhd’tlhaaﬂlﬁbchﬁherﬁ.rdﬁeﬁ? (eant-Cl, tH) eCRY FCthis 1 €3HY) Isisoigtithtdd Hn fisichtiabned
in the meta%) E]ijlon [{iel ative to the O noiety. In one enbodinent, Rl
is H In SA9tRE=aEi%ent, RL is methyl, ethyl, propyl or butyl. In
one errbod[(mim[t nﬂcei?anleﬁbmmhatté, thatpedemdl disbl@sdd&ﬂﬁ)p(ﬁhldﬂ)aﬂ'aﬂlie Buctdrsl

anot her eg‘o hqfﬂ%x ne R3 (e.g., -d, -F, -CH3, -C2F15, -C3117) is
substi t ut tral pyrazine. [01761lln certain enbodi nents,
the presently dlsclosed conpounds have the struct ural—formul a

(XCVI1 1) ghisXCVHD, G0)- or a e bond; Gis

ch
a single bond - 2 -S or -C(O) NH- ; nd R3 are as
descri bed abqy threfe enc to.a str ct I ornmulae (1)-(1V)
and (LXV) R“?an R12 an depende i el gcted from H, hal o,

cyano, -(Cl-C4 hal oal kyI) -0 (Cci-4 haIR(‘)aIk /S -(Cl-4-0-(C1-4
alkyl), -C(0)-(C0-C4 alkyl), -C(0)0-(Co-C4 allkyl), -C(0)N OCg-xeéxix),
al kyl') (Co. 4 aI kyI) NO2 and -C(0)-Hea in which the Hca contains a
ring nitr 8yekclh® smGan Jd&hr auisrleibend: & ipa single bends Hdl= L6~ -S(Odk-thi ch

no al kyl, df(é)l)@sﬁi k! an@1R Q@ta@H&ear@ehca@édsx\hthlrgeéﬂms hﬁytﬂfgﬁucaya@&nﬁrax k-
het er oar yI cycl oal kyl het erﬁcycl oaﬁ@y -containi n%hgr oup. In one
particul afl V@a@{%d&ﬁﬁenﬁ agd R|" @gespdeppnsionty selpqiod Horg ojc¥aget H, In

one enbodiger hdlgn@ylpy@{(@lt@mwdﬁ{pggm ¢4Sau497951d(cqft%¢udy0 CT@J ﬁg@fc%

position relative to I n_anot her enbodi e

pyri di ne ﬁ%kYD’oS@DOr@Oﬁo@ikﬂD’oﬁ@Ny% “EidofEteCebisiDe NQmaf}depé{?H}‘é iBo the

G noi ety. u)h&h@lﬁ%&%@&ﬁhﬁ?ﬁﬁg nﬂ%geh stof thibligraRathels b@ﬁﬁqgtHEEOEO) Rl is
met hyl, ethyl, éé or but I n one enbodi nent, no

subst i t ut dichie 9111@1 erlkyhpr wvlﬂ@kﬂ Espubsbigiiesdy déﬁﬁ’éd‘ieﬁ’@ﬁlfyl cyiiealiyd
(e.9., - CoyherdrocyclohiByl-coftdihhg group3falont phric3iHiady dith&ithcMatiB6t 0 0f K14/

pyrazinc. [01771ln certain enbodi nents, the presently di scl osed

conpounds Rhawe Rt Henatd Je pos drbofigieis Ra 1§ %@F*}éﬂ :n the ArgPOEYON TRAYIYS 19 HhP)

(XA X), | G ARG in Ghdtler efablitiment &'0)s-attheRinShd V9d 8 pdR Qe relfavk o e & NQl €
bond, -CH2-, -C(0)- S(0) 2- ,or -
moiety. In one embod1ment R'is H. Tn 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, -CH3, -C,Hs, -CsH>) is substituted on the central
imidazo[1,2-a]pyridinc.

[0168] In certain embodiments, the presently disclosed compounds have the structural
formula (XC):
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C(0)-NH; ElI, E2, R1 and R3 are as descri bed above with reference to
any of structural forml ae (1)-(1'v) and (LXVl); and R', R12 and R13
are i ndepel8ePI§218¢| ect ed from H, hal o, cyano, - 0- ( Cl - GATHERYWAOKHS) |
-(C1-A4 al kyl), -o0- (Cl 4 alkyl), -C(0)- (CO-C4 alkyl), -C(0)O0-(C0-C4
al kyl), -C(O)N(CO-C4 al kYl)(CQO-C4 alkyl), N2 and -C(0)-Hca in which
the Hca contains a ring nitrogen atomthrough which it is bound to

the -C(0)-, rizn Whi ch Qo alkyl, hal eyl or het erocycl oal kyl is
substi t ut ed b yI\N et ey oar Crél al kyl or
het er ocycl oal k nt ar [ ng rouf). | n on partl ul ar; such H‘oodl ment ,

at |east onguof R oneNénbodi MR, R i s
attached |nthe para posrtlon reIatrvet th G mpi ety anot her
embodi ment, R11 is attached in the netgfpogi relat My othe G
noiety. In one enbodinent, RLis H In anot[her rbodi ment, Rl is
nmethyl, ethyl, propyl or butyl. In one enb8liment, no R3 |s (XC),

(oo oL g, SAEEE G LB N FRRY DRGSR ool
t hi azol e. -G?(ﬁ)){Nib BRhind &’ mesras deSEtlqusbmmbthnefamubeEQanysoflstruclhmalatmnmher(l)

enbodi man&t I)y d scmdg‘ggkﬁ%(m §ndcfgg eﬁ?#ﬁﬁ%%&e&éﬁ% i h%fgo h&mnt S

t he prese corrpounds ct ura for a’(0O:
(O, in wWHCeKs @lpakyl ICHRAC1-CHalpkyDr- (Ca i aﬂg’l)ecb@ﬁf& aByh)s-CéOB(Cagl: e

gggSe wi t% ¥ior §§®b 13 g%ﬁé-'gw%ﬁ(%@aﬂﬁ% dNB?T?H £ (ﬁ‘%r&gﬁg” bed

(LXVI1); afrhuth Rie, HoRtontaingla Rigniegsn mdrebtenglemlutlylt e@bmtemef—ﬁ@h H hal o,

(B2, oA R bk PRy R 6o Sl ol

- C(0) N( oooomeaqaqu@ c@zrtalainztgro)up N@lcamﬂculf@(S@t)Mthadlmnwd@ht anhef Méa

contains g LIRA
Caphs ™, KR AASE0R ARSI Dbl DO 0 e
substi t ut Gomdgtyain apgthar emh@th@grd,d{. yis att@,o}n@;d wdldeydra pasition relatwe to the G

het

b monf gt Y SAEABALR QP R andier GG AL 1041 AT B, proyt or
enbodi rrentJUfYRill onesereiodianene o antsﬁzetlrpad an pesentiabmidaapEi2-alpyridiget e G
moi ety; Qno@r{&ﬁbh%dnﬁ&m%% ﬁeg:tg, B]llF'élaat(tj achedy 7')&55[&'?&11 TRt tROZhkd ON

relative to nol et one enbodl’ nEn I'n anot her
enmbodi rrentlmdm[lr%a]mdtm ethyl, propyl or butyl I n one enbodi nent,

no R3 is tit ition
shown occﬁdg?g]d mégdlggﬁi&g H{?ge'%rdﬁg%é%loged(chm not h lgdr%e Eeh!r?‘oocfJaﬂ d
one R3 (efigmula(ECI) F, CH3, -C2H5, -C31-17) is substituted on the

central thiazole. [0179]1n certain enbodi nents, the present |y
di scl osed conpounds have the structR@r)r)aI formula (Q) | n whi ch

is -CH2-, Regp~or a sifhgl e bond, C(O)

-S(0)2- or ( H-; a d R3 are "V}\HI be ove §eference

to any of 3 | F ae (I nd II)Na A)R12 and
cy

R13 are wﬁependent I%/ sel ected from H, hal o
hal oal kyl ), -0-(Cl-C4 hal oal kyl), (C4048ky| -0(C404a|ky|)
-C(0)-(Co-4 al kyl), C(O)O(CoC4aIkyI) C(O)I\T(‘Coc4alkyl)(>@1)c4

:![ (l?r/nI % hr oty Wl%h@é%%?i' %o‘tﬁﬁﬁmg bP?ICI;% Tt t‘:ﬁlgl B?rﬁll \%ﬁfzch&@ga&@z{' oP"

Eal oal | CylLC(O)) Niei Rt 0@ R bak Ehisyhbddib@ébﬁmlr&fuﬁeﬁfé t®¥nyeT s@icylral formullae (D~
et er oar c or, _heter nt ai ni ng grou n one
parti cul ; IV%G%‘%‘%&@S@%FR 4tc 1“8‘3%?‘138%@3 te&??rf)m thﬁlog g“ (g €& not
{4- {E ogehﬂadmlqﬂb PBAC rca;hﬂoalksl)at@lg@thﬂdd)t 1D- tdlt&;4raady{)tp«0@©ﬁ(004@rag@ﬂl at 't ve
o the | * L. .ano , is a in met a
posi tion @Piw%bt ﬂ%q%égésmf%ﬁwO&tg&%mﬁ%"r?ﬂn{fgb%%c“%wgr:h the

anot her enmboebinfaRata, rinRhittopern®@b Yiroughtwhydh, it D b&PY o @E -AYOY-Y In. wHidh NGy,
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formula (Cll): Elie2 RI3 (R3)0-1 /NG Rl in which Qis -CH2-,

-C(0)- or a single bond; Gis a single bond, -CH2-, -C(0)-, -S(0)2-
-C(0) - \MD:20G2(13213H  R1 and R3 are as descri bed above BfiT{U$2¢0808H4Ehce

to any of structural formulae (1)-(I1V) and (LXVI); and R11l, R12 and

R13 are independently selected fromH, halo, cyano, -(Cl-C4

hal oal kyl -0- (Cl-C4 hal pal kyl ), Cl-C4 alkyl), -0-(Cl-C4 al kyl),

- C( 0) ( C0- oaalmlm ‘}etemf@el@ylbylcmb@&utsq( R Amaryl, ketemarvé@@d@l%ww ) ( Co- C4

al kyl), Nﬁ&ex@%lwﬁé&ﬂémlﬂﬁﬂng g%o |I§Bnctﬂéﬁlcbl@ﬁsu@p&h@idfh$enﬁ af le®ordi drR&Fgen

atom through which it is % to th c(0) -, whi ch no al kyl ,

hal oal | cyPI%R bt okyesa R%}mevtsthgml}etn&rff@al vayosafﬁma‘#whe%fe Besisiopy | |

cycl oal kykelfive RheGSNGY;m hiotiel erfSalirAdnk it yBifiag Ritrogdn iOpRIHBAGAGH tHeeNt |,
the pyridine nitrogen is positjoned in ‘the ara1p05|t|on relatjve to

the G noi BE{:PoRfionyRBtHEP thefhBgichelt onqwoﬁlywwdﬁn@ Hnilp pepiess ebodiment,

posi ti oneg! 1sﬁnetﬂ{3@ fBt, @ro@?ﬁdrﬁah@ﬂ 1h 6h&drhBoRintet, hR® SsiMtifted on kiR caftfil
enbodi nent,. Rl H. .In another enbodiment, ., Rl i s net h%d qget h

propyl or 1%16%29[1 SHlRyisies: dnnothenemboditent Rae Rs(edynh i it stﬁ@ﬂ is
central thivsgmle@on I3 caitQl hedazeTRogbyiRBE, one le (e.g., -4, -F -CH3,
- C2H5, CSH?) (S SUbStI%Ut ed on e central thiazole. In one
enbodi menti 8 | I Erpem %ﬂﬂlae'@thwrwnﬂwtsamﬂdﬁem%m Frfstrucgiali s N
and E2 i sfgankR@Rcik018111n certain enbodi nents, the presently
di scl osed conpounds have the structural formula (Cll1l1): N N2Y R
(CH, in \A,hlq,p Qis -CH2-, -C(Q)- orry,.single bond; Gis a single
bond, - CH2- RSCLs - S( ; RL and R3 are as descri bed
above with refd b to [any of stfuct formul ae (1)- and
(LXVI1); and, R1.2 3 arsy ndentty “sgtecfed §rom H,
hal o, cyanof (Cl c4 Ral oal kyl ), hal oal kyl\), alkyl)/ -0-(C-C4
alkyl), -C(0)-(C-C4 al kyl), -C(0)0-(C0- - - ( Q-4
aLkyl)(Co-C4 al kyl), NO2 and -C(0)-Hca @n V\ﬁich thhe Hca contains a
ring nitrogen atomthrough which it is bourRi‘ to the -C(0)-, {XCIijhich
no allcyl, b t I stitute ar
heteroary “hkgyc(? ¢y I'C(Bg S {%légggﬁdd:@/olé %/1?g%nghtéaﬁﬂril ﬁ@ér%@& Ilyn
one enbodrENINH- Ilheanpw pitian ées‘nmlted @g@m with rpfelsnctel tomyd{sinuching fpranubee (1)-
B;f: E:i: 22 I%l)gﬁd (Yﬁ(])t; Ond K€ d HPLE I}Idepengenq@%&ecged 1?0%?991'1&?‘? Cyano, —E@;-Q
haloalkyl), -O-(C)-C4 haloalkyl), -(C;-Cy alkyl), -0-(C,-Ca alkyl), -C(O)~(Co-Cs4 alkyl),

-C(0)O-(Co-C; alkyl), -C(O)N(Co-Cy alkyl)(Co-Cs alkyl), NO, and -C(0)-Hea in which the

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

haloalkyl or heterocycloalky! 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
imidazo[1,2-a]pyridine. In another embodiment, one R’ (e.g., -C, -F, -CH3, -CoHs, -C3Hy) is
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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nitrogen is positioned in the in eta position relative to the G

nmoi ety. In one enbodinent, Rl is H |In another enbodinent, Rl is

met hyl , etWQI200968Hp&| or butyl. In one enbodi nent, no RET{US2009/041448
substituted on the central thiazole (i.e., the ring position shown
occupi ed by R3 bears a hydrogen atom. In another enbodi nent, one R3
(e.g., -d, -F, -CH3, -C2H5, -C3H7) is substituted on the central
thiazole. [0182] 1 n certain enbodi pts the presently disclosed

conmpounds R ClV)o (CV), ig—wich Qis
-CH2-, -C(0)- i ; i ngf e bond Oﬁ

S(0)2- or -( ; ele&E%.b "rcfaference
to any of RAT U ( V)™ and I)N'a‘ﬁd R11, RR and
RR are independently selected from 11, halg, c
hal oal kyl ), -0-(Cl-C4 hal oal kyl), -(Cl-C4 al kyl) ,1- _0- (G- al %@ob
-C(0)-(Co-4 alkyl), -C(0)0-(Co-C4 al kyl), C(O)N(CI)C4aIkyI

al kyl), flaciinsGQBl)z HO®)4 an awingletbotd) & ibie single héral, 1031,3 -€(O)g -$(0) ogen

atomt hr o 3s bo
oLkt O ME-O dok g B a8 b it rnes DB RO ol
cycl oal ky[IV()andq(éMéID,am;hRJ”aaﬂ IREydre mdeltnxlemlmg:legted)ﬁpmH halongeenOeCaent ,

the pyri dj e n| i ive to
the G noi é%] Dﬁ g&%ehralogﬁ%gd lkyph gcyrl %( )"@ﬂ {kg
posi ti onedC(O)O{(@eCn:ﬂkya) ﬁd@)mﬁcmm4médya¢dﬁm atkgl)mx@z iﬁdnﬂmﬂ-yza irl whicknihe

STSBS: rrgpi—lg %onfalmsé a rmg “q""é?{gg“?}g I{hr%l.%g Llchlggls bo Ré % Qﬁb? wh(:f‘cth{]rﬁl alkyl,
central t ha,laazlkm er lfaterecyclotlkngd 1srauhg1upcﬁsbytancaryl,slhmryd>,@gdpnﬂgd oby R3 bears

* ot 2 b oand BB Ay B Pl PP b, g™ =
certain entoRlf mewt §, It dne cpbedimatt] the phirslidcadmdercio pyrdtiomddiniboserrd pesition
structur aLelJU\Q/\;] H;Ll[h@(é(n%ty, tﬁp%jd%e%g @f%é%&%z]q Q gé?(f)lgslp%é%ﬂged iDthe

0-1(Cv), singl e
bond, CHQr,em po@( @) rel atweS() (ﬂ)e'LG moiety. @f Gi)e-eMJdodmZpt Rfl_1s &hdn BB tlar emixsliment,

descr i bed ﬁygp’éhg}hﬁﬁagf g%ﬁgtlﬁ o WhniRbiinh H&f{“ﬂ g‘l'lbb{ltu[ﬁ?%l&ﬁ% antpd{_'( ')

and (LXI X}}\ are in ependen rom
hal o, cyanm;lam[lQla]ﬁmdmm dabtothet 9mbod0ne(n(:1ma (el eféll,JnyK)Ha, (133, -CHy) is

al kyl), aIkyI) -C(0)0-(Co-C4 al kyl),
- C(0) N( Cog%égaﬁ é%??lféoll%'éfm%&)l T&nd -C(0)-Hca in which the Hca
cont ai ns #172ing hidertgyembediments, Hlemcﬁgwtlwmdlsclhsthcomgoubme the stripural

-C(0)-, i j@ al kyl, hal oall cyl or heterocycloal kyl is
substi t ut 205}(3@ anngr het er oar yl, cycloallcyl or

het er ocycl o kyI cont n| ng group. [Rheone particular such embodi nment,
I n one enbodi nent, R11l is

at | east on R13 .

attachedintha p0|t| n rellativ the Guoiety; yi N anot her
enbodi nent, R¥iJ s~ att athed-i msl apfvézto the G
noi ety. In one enbodi nent, Rl ?s H In apothe odi frent .| RI is
met hyl , ethyl, propyl or butyl. In one . no S

substituted on the central phenyl ri ngO In lanoth r enbodi nent, one R3
(e.g., -4, -F, -CHB, -C2H5, -C3H7) is subdtlituted on the ceGTH),

pheny' M1 BBxhiliQ AN HETRABH TR A king e bbrid; O is h Sin PP DL ICIETOO@) TEb),- 61 | S
-C(0)-NH-; R' and R* are as described above with reference to any of structural formulae (I)-
(IV) and (LXIT); and R'? and R'? are independently selected from H, halo, cyano, -(C,-C,4
haloalkyl), -O-(C1-Cj haloalkyl), -(C)-C; alkyl), -O-(C,-Cy alkyl), -C(O)-(Co-C4 alkyl),
-C(0)O-(Cy-C,; alkyl), -C{OIN(Co-C4 alkyl)(C¢-C4 alkyl), NO; and -C(0Q)-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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[0184] I n certain enbodi nents, the presently disclosed conpounds have
the structural formula (CVO R1 R38 0 0-1(CVl), in which Qis
-CH2-, - C(¥P2003/13H3&| ngl e bond; G is a single bond, -CHSEI/US2(pHI1448
-S5(0)2- or - C(0)-NH; R, R3 and R38 are as descri bed above with
reference to any of structural formulae (I)-(1V) and (LXX); and R11,
R12 and R13 ar endent | el ected fromH halo, ano, -(Cl-c4
hal oal ky! ?aloa”ﬁﬁ éietﬁtﬁcyﬁla%ﬂﬂg %@?t)mted RYcD-2k: betoRaArys cyclea”%/ IC4 al kyl),

-C(0) - ( mh%ocy%ldﬁﬂckﬂ)—eonta@(l@ RoupCln 644 paftiéﬂllal) such & bdMit) 2 Gdastdre)or R(Co- C4
al kyl), NO2 and - ﬂ in_which the Hca contains a ring nitrogen

at om t hr oMMﬁ“@% 2 90 SpeAEH e Peidinepgosen is gosined e agrgpsition

hal oal I cytelgive hﬁh@GQﬁ‘H&* ;@@bhdoyer éSbolhst, ltﬁeqiyﬁdm@mnagbnag MWsitiohtigtear yl
cycl oal kyl or heterocycl oal kyl - cont ai ni ng groug s In _one partjcul ar
1

such enbodieidntitioniclafiggiethedymotsty. fg qne eﬁi’?d%‘?ﬂt H. dn ppphicpembaqimeie

embodi meng/} lslﬁie}hyl Seﬂ@ a@?ﬁﬁ blul. L 8nd@ibdd PRSI, hb Rhlsrsﬂlsﬁttuleﬂgn R cthrl G
noi ety; in . her odinment, R11 is attach(%dlnt e neta position

rel ative tral pey In prpths embadispiat PBAR | (e ¢ For CHian-GaHorhidh) 1s

enbodi _msngubsmteusn fmtclsnﬁlal inRdhAy[l] 2-A)pyelask. or butyl. In one enbodi nment,
2?11353 i Imsanf Ubit i %?t%ucl) gm%xl; ?{én?sntr 4 af)lres%qlgn}/slcl@%il%gmpgu%gﬁ%;}z fhhgrstructural
substit ut egmen (kgw).central phenyl ring. In one enbodinent, R38 is H

I n anot her errbodl ment, R38 is nmethyl, ethyl, propyl or butyl.

[0185] I n certain enbodl ments, the pr esent |y discl npounds have
the structural forrrula(CVII) NGDR|2 0-1R1('\ﬁ3) i (CVID, in which
Qis -CH2-R% or a_sin ' ingl e n,c,\-CHZ-,
-Q(0)-, -S(0) /. .

R13

(XCV),
in which Q is -CHy-, ~C(QO)- or a singlc bond; G is a singlc bond, -CH,-, -C(0)-, -8(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,
-(Cy-Cyq haloalkyl), -O~(C-C4 haloalkyl), -(C;-C; alkyl), -O~(C;-Cy alkyl), -C(0)-(Co-C4
alkyl), -C(O)O-(Cy-C4 alkyl), -C{O)N(Cy-C4 alkyl)(Cy-C; alkyl), NO; and -C(O}-Hca in
which the Hca contains a ring nitrogen atom through which it is bound to the -C(Q)-, 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 pyrazine. In another
embodiment, one R (e.g., -Cl, -F, -CHs, -C2Hs, -C3H7) is substituted on the central pyrazine.
[0174) In certain embodiments, the presently disclosed compounds have the structural
formula (XCVT):
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C(0)-NH; Z, Rl and R3 are as described above with reference to any
of structural formulae (1)-(IV) and (LXXl); and R11l, R12 and R13 are
i ndependentPy0¥8P¥é¢ed from H, hal o, cyano, (Cl-C4 halt63Iyégop/o41448

-0-(Cl-A4 hal oal kyl), -(Cl-C4 alkyl), -0-(Cl-C4-C(0)-(C0-C4 al kyl),

-C(0)0-(C0-C4 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 atom through

which it i R4 1 whi chR no al kyl, hal oal kyl or

het er ocycl oal n aryl heteroaryI,ReycIoakaI

or heterocycl In rticul geyfsuch

enbodi ment ,R¥&t Neastadne RiZ a ot H Iﬁ one

embodi ment, R11 is attached |n(§)h‘e par nrelgtivelto the G
noi ety; in another enbodinent, R1l is attachepy] Ghe ta p05|t| on
relative to the G noiety. In one enbodiment, Rl is H In anofHefD:
embodi menin wikdh Q3s LN Yd(0)edr¥inglePoRRY Ib@gmgawdd -dH-,00@)8 oHO0k BNt
no R3 is subgtltutpd on the centraL phenyl rin | n _anot her

enbodi ment&t f(“@ Ry are as dgscribeg abovepyith refesspes 0 m@ﬂﬂ?t)‘“i“galé‘%‘é‘{aﬂ% ed
embodi meny o 8008 132 SaPeT La00s] o Tane Orset i
enbodi nen i S n

cor tai - il FEMIEN: (o oRl ) gt Esrpodiiab AIECens

st ruct ur ablkhig- G- Yhikl), -CRYBI(O,-& alibsh olcfiﬂ&IBlN()E@r)dle(ﬁ dalih) , in

whi ch lek§9 Gm)@((C( )-kg]? l:@;sl}lﬁr(lg ))gc Eil) g (eg - CH2-,
-C(0) - -S’PG@WWCO’&@%W“”Y n ‘I%”BWHg‘R?}BC 1 s bgundde dertild mpove

Wi t h”r ef erankao bRyl MoMiy] 5i KettBdcyElallky @dﬂ"bﬂna@ed(l:i))an(aiy‘l/)he@fb@y( leordaliyl
and R', R12 and 13 re i ndependently sel EI‘C'[ ed fromH, halo, e{amltp,

- (Cl-c4 hal sy rpalaipoperng s B’d%nﬁyi“}“’“ arsegh capodimeyt 3t leasipne g{ R

a: kyl I) ) ( - RG(a(ﬁal REGondeH, ah lid dmbod (@), B (iCRtaCKedah ¥ lpdra pOgl:{ltm G- t64he
alicy tains a

11 0
ring nitr ?ie%tlﬁﬁ%/‘{ﬂl)‘ﬁ’(?{%lg‘%plwt’c% }Staﬁgcéll_‘%&ﬁl?f‘d”‘{"bp‘lsﬁﬁn rg@("ﬁf“ the n whi ch
no al kyl, n{a,&,hoah lsivd elﬂj’odm%eR(’JCS)EH(ﬁah&Ndr emsocﬁm&&tR‘tlymetdylbahﬁrpragyybr,

heteroary oal or erocycl ogl k cont ai ni.ng_group. In one
parti cul a:[’“@h)c{ %?FE%FWEH% no gt‘blb@ég?‘tegﬁ%%ﬁf gpyrﬁilf é‘ﬂ‘ﬂ“"%ﬁ i s not
H In oneelammdmemter{ Rig., lCl SF,aCHgched, -Cad n&umﬁ@edmsmdde@m pghdid. ve

to the G i n_anot i s attac

bosi t1on MO bl Eetf ﬁ@“@l%ﬁf}%&? PR ACIB B AT HOAS bkt e ST
anot her emodiafB®oVI:RL is nethyl, ethyl, propyl or butyl. In one
enbodi ment, no R3 is substituted on the central phenyl ring. In
anot her enbodi nent, one R3 (e.g., -d, - 28 C3H7) is
substituted on the central phenyl ring. odifjment] R38 is H.
I n anot her &M" xent , i N I b vyl .
101871l n certali t he|]|predent |y dils¢l osed npounds have
the structural ' ClX)g'in Wlich Qis -CHe2-,
-C(0)- or aR$ ngle bo@d; is a_s/nyle bond, -CH2-, -C(0)- -S(O) 2-
or -C(0)-NH; Z, RlL and R3 arc (§s)°tlescr|bed above with ref eP€nEB. t o

any .Of st ﬁe%nt? SBP{- = (@)2(% sm%ie\ﬁ)%@@jisgg%guaﬁd (f’H" &O) I%(’(2))""@1(1 R13

are indep egt romH fy
-C(Q)-NI1-; R and R are as described above with reference to any of structural formulae (I)

and (LX1V); and R'* and R are independently selected from H, halo, cyano, -(C;-Cy
haloalkyl), ~O-(C;-C4 haloalkyl), -(C;-Cs alkyl), -O-(C,-C4 alkyl), -C(0)-(Co-C4 alkyl),
-C(0)O-(Cy-Cs4 alkyl), -C{O)N(Co-C,4 alkyl)(Co-Cs alkyl), NO; and -C(Q)-I1ca in which the

Hca contains a ring nitrogen atom through which it is bound to the -C(Q)-, 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™
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(C1-A4 hal oal ky0, -0-(Cl-C4 hal oal kyl), -(C1-C4 al kyI) -0-(C1-c4
alkyl), -C¢(0)-(Co-C4 al kyl), -C(0)0-(C0-C4 alkyl), -C(0)N

al kyl ) (CO-¥Q 28918318  NO2 and - C(0)-Hca in which the F@&Tglﬁ?ﬂﬁ"ﬂé*sa
ring nitrogen atomthrough which it is bound to the -C(0)-, in which
no al kyl, hal oaLkyl or heterocycloalkyl is substituted by an aryl,

het er oar yl clo or .erocycl oa).l cyl -cont ai.ni ng. gy ou | n. one
o el ool L S5 Pl orrerBodiegichS pyriing HoeRs Poponed ingh gt pestion:
H In oner@{’fb@w HECGtmoif¥klin bifotiat tralidaaent thetﬂ}ﬁdﬂﬁaﬁﬁog}shs& f;ds@i@nécﬂh&iel ve
to the G nDiet in anoth%; enbodlnent 1 is ched jnt net a
position PR fitjon £t pig iy In ppe %fms toﬁ. {In apother gm i,
a%t ger ellliﬁ(};dhdﬁ@ﬂtethyRﬁbrdg?l di‘lbhﬁy LIIn o@& ét%dodm&lhf? ayR? Ql’sulﬁtifu}éldon kta c@xﬂeﬂ

e odi ment (0] 1S, SU tjtute t he ent

another - ebaaRahenstih B R . “cf F il -EHEberr) isdppiiiiesn

substi t ut ¢ cediral pagi@nt ral phenyl ring. I'n one enbodi nent , Z |s N. In
anot her e imepnt, Z is, CH [01881lln certain enbodi nent

o esent Iy 781 o B FRBRHIEETh AveTeHEy Si G FPRPOwER T e cesgrl R 1
| 0 (D% . Brkulal(x88UNR / in which Qis -CH2-, -C(0)- or a single
formulae (1)-( nd ( XX
selected from -

Kk P and

-C(0)-Hca in which the Idea contains a ring niktzq9 atom t hr ough
which it is bound to the C(0)-, in which no aIkyI hanaIK%FV ’
enbodi mentrv) Bicﬂ{rll_l}(&f)adnﬂidhﬁld R'Tark g R0 Fen P Seldete® Fromel, dbloy&ah ) -(he, G

noi ety; i e ttache n tion
relative Sﬂo‘ﬁlﬁéj é ﬁ@lngt onﬁ‘ﬁboﬁma ﬁ%ﬁ‘{] Cdﬂh‘yp I&ﬁp)nﬁqt‘iacaﬁg‘ﬁ’h

onrTb t ge cenalbaa.lkyl oplhmydyﬁlbhlﬁﬂ is dubstibired wﬁm@n rtﬁgat:oarﬁ%@clbak;morl n anot her
enbodi nen R38 i 0 or but 101891l n rg.ain
enbod mon ooy BRI G b el P HBE b T LSt Pt By al

bond; Gis a single bond, -CH2-, -C(0)- -S(0)2- or C(0)-NH; 121,
R3 and R38 ake descri hed_aboye h refqrence to any of structural
; éHEWE“ Rlﬁ and R13 are independently
-(

hal oal kyl ), R&( C Kyl CX§ altkyl )

-C(0)0-(Co-C4 al kyl), C(O)N(Cd ™ al ky) (C0
het er ocycioahikyd) id €Y b@(tj)idita@mgtexboa@ caﬂ‘s ylsmg19 BbRY, QEHz}” c(®y,cdoal beyl
or hetcroc 8%%§ﬁ*§% %gﬁtalnlng gr,oup. %ne particyl ar s%ch
enbodi ment&t stid Snaregs dpgrbed %eaﬂ@ grgnedo fpot prucal foramilae (D)-
enbodi nentc(lgm (Cgscnﬁk)hy Lc:(ﬁnmmslc‘, amygaxlc&lkyt; U@ andl- O(Qmﬁernmdh ment ,
no R3 is stituted on the central n ri ot her,
ebod menties GRS g Aot i Rt g s b 6 e st e
formul a (&R isGoRE2 Z‘N)n)akn‘ﬁ&cﬁ@&(tﬁﬁ& Pyridine nitrogen is positioned in the para position

relative to the G moiety; in another embodiment, the pyridine nitrogen is positioned in the

metq 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, -C3H;) is substituted on
the central pyrazinc.

[0177] In certain embodiments, the presently disclosed compounds have the structural
formula (XCIX):
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(CXI), inwhich 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 WBEMR/1¥9318h ref erence to any of structural foPEIIGRRIPNILHY V)
and (LXI X); and R12 and R13 are independently selected fromH, halo,
cyano, -(C -C4 haloal kyl), -0-(Cl-C4 hal oal kyl), -(Cl-C4 al kyl),
-0-(Cl -4 alkyl), -C(0)-(C0-c4 al kyl), C(O)O(CoC4aIkyI1),

- C(0) N( Co- C4 al kY1) (Co-C4 al kyI) NO2 and -C(0)- Hca hR¢h the Hca

contains a R roge hvvhchlt isb Yo the
-C(0)-, in whi al k I halom 1 O ycIo | is
substituted | N et r oar gl scyclpal k

het er ocycl 0BTl cy -corﬂ ai ni'ng gr@ I n ul%r such
enbodi nent, at | east one of 12. “and 130 ot H In one

enbodi nent, the pyridine ni trogen is p05| ti onéﬂ in the para @63K)i on
relative Enouﬁtl? G o9, E’té’(O) cﬁa@ﬁngt f 684, %ﬂ'@?gihﬁ‘éﬂﬁﬁ d, <CH-, pd(dt) %);_-or

nitrogen Is p05|t|oned a poésitionire noi ety.
In one enfﬁ?iﬁl)ﬁﬁht}i AR snd-R akmasaﬁqwh@kabem@m ferenge Rlany of Slrmthxyl

et hy| a di § i N
the centr g QFR/ FN’? ?{'lndg(.Lk:@r?O gﬁi oltgﬁg? e od?rﬁrélﬁ?dgﬁ dénﬁy %&feg ﬁté’H“t ﬁ’%&ﬁ’;
-F, -CH3, cya@Q,I—B? -CotIoalkyD).i-9- (§u§$ haloalitydd (GnCt iyl e(h{tEaQD  ¥yBRy(O) ng.

Lgrggfnemod{w&s ?gh\l f%agﬁ CErads %?r}thal%%léi% %chéz_%én

st ruct ur ain Wgehthe ch( OXeins 2 I‘R&EHM@ atgm thn!lmgb whigh |itss bagr o 1116 Q(0)~inor a

i ngle boDglich B ik Pntdgh 6 RRRSL oot R 1o sut Bl iy glgyg%tégmg 1cg§19ahky’w

t r uct ur abr Hetarepytlagkylcpateinipy ceonp. Inloxpartientet sﬁcmrrépn@immtsatéqaet one of R,

d degt | 1
'_ 8 ?pcinci K ((i) aeklﬁ;%t%d Ix? n%od{ﬂ%hf%( Cﬁ/ﬁﬂ ed n( fid p%? (.I)’Bé!(%éﬂ(%%)tf) lt(heI ).
- C( 0) 0- ( CO-raetzy ik phother ﬂl@b@)ﬂ&%@ﬁ ati&dhw mql@Ju@pqiﬁ@y ryativijothafid

0) - Hc t
\M?I( c)h | taln{gfégy"'&{ri] gﬁle éﬂ%ﬁmﬁtc? SBH"“IB% s,rr ° %dgﬁqéar[tqg%mﬁtﬁfl”%t }] [53?’@)13
het er ocycbwal [y png embedimsnt, aqReld Slﬂvtliaﬁfd an 916 cerfieat féllﬁé@lP yln, aﬂ@tb@rl oal kyl or

het er ocyc talni r K
enbodi msn{3 B%a({l&éﬂéaogtgﬁo&eéqo?g R%Z@gp CZI% @:ﬁgﬂ R%ﬁﬁsh&%?};ﬁé}%é&%@ral thclllsinr)rlvgnt

the pyri diweﬁnﬂﬂ%@eﬁ E'gs %‘mntdnd)ﬁe@N rin pinghep ambedpoit.th onN pel Bitis ve to
the G noi gfys, i n another enbodi ment, the pyridine nitrogen is
positioned in the nmeta position rel ative to the G noi ety. In one
enbodi mentd17811 i bt qertaip amberdments: theppsentiradiseloseipompouds hay¢ the sryppral
propyl or shutigle).! n one embodi ment, no R3 is substituted on the
central phenyl r| ng. I n another enbodl ment, one R3 (e.g., -d, -F,
-CH3, -C2H5, -C3H7) is substitut e(g on the central phenyl ring. In one

enbodi nent , Ré% RN I N a ment,, R38 is_net hyI et hyl,
propyl or butyl. 1In ertajn e ; f) S y

di scl osed conpauHTig, ha e _tH ruct & ) : 0-1 R1
(R3)0|(CXIII) |nvvh|cFPQ|s-CHZ- single_pend; Gis a

single bond, -CH2-, -C(0)-, -S(0)2- or/~ ’E)- 'y 2 RL arkl' R3 are as
described above with reference to any©of s ructdfal fornul ae H) (1v)
and (LXXI); and 12.12 and R13 are independently selected fro

hal o, cyanyicl Gls- omghfm@a,l JeIsingle bBnd: Clis a:gmlguabml, qul%rc%x)ogsm- ;c(n'
o) N o PR St b aa%e#l;eﬁoﬁw e his o Ryt Pane Cormilas Uhie
con;t) ;B.I NS @Vl bt Lmvgnglgerm“awrm Rf’3(h;:/tglhdéff61ldéh‘tglr ¢glebt§d ﬁ&lurn?hilo &,
subst t ut 26 By Felite O ee dbafyl o iR S B e e

het ;ar ocy chiag, kgie)oqnfhmé Bl Iy gt@)wl@cn-d:muqﬂwcfp@mmv@ums ar&iuctommd' msnt
at |east O?nch % a%or%}ns a%t?g 1{1t%ogre]3r? Eltm';"l through V\r}hl(}h it 1s%ound to the (E&)% p&/ ridine
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(R3)0.1(CXTV), in which Qis -CH2-, -C(0)- or a single bond; Gis a
single bond, -CH2-, -C(0)-, -S(0)2- or C(0)-NH; 121, R3 and R38 are
as descri &0 28096983 t h reference to any of structural PCITS2008041448
()-(1'v) and (LXXI'1); and R12 and R13 are independently selected from
H, hal o, cyano, (CI-C4 haloallcyl) -0 (G -4 hal oal kyl), -(Cl-C4
alkyl), -0-(G-C4 al kyl), CXO - (Q0- alkyl) -C(0)0-(C0-A4 al kyl),

- C( 0) N( Cotueh ap Ry b@aﬁﬂ@ho cheyacysloaliap issbstinagiddy aperLibateraryh ﬁyttlwékml-lca
cont ai nS 8 ﬁeté?&yelbs r&al%g raéupr AUER pmb&ﬁ shdn momgmdmtl&sﬁda@ of R,
C(0) - ggp o a , or het er ocycl oal kyf
subst i | t ut 9Raris g_qtﬁ In aeg @q&l}gém}qlt Rcygqxt@alpeﬁylp thg para pos1t1011 relatlve to the

hcterocyc bqﬁ(hlk@%ﬁh f;&ﬁktr@fnﬂémelg NOuR. mi.aﬂe@mheqm h&moﬂm%@ b the G
enmbodi nent east one of 512 and R13 i s not I n one enbodi nent,

the pyri dmﬁ@@hulﬂpmboriénepb& tsiEb nla @ngther epbodimen, Ppo%in@fhﬂnethzéi renwer t o

the G noi ey 1h Bn@éﬁ%ﬁﬁ{enﬁ%)ﬁdis@m&mteﬁBﬁth@él&ﬂtﬁl ﬂﬂl%zél!e{ k O%r}mg%osmon

positioned in the neta %05|t|on relative to the I et

enbodi menshowrpcpupiad by k) bepsna hisrogempien- rﬂﬁﬁﬂOtthEmb@dllﬁEftUﬂ}ﬂPR @t&wpl -F,

propyl or _dyf ydzﬂjlesmpﬁsmg%%ﬁmmml%zb@ subst i tut ed on the

central pheng ring n anot her enbodi nent, one R3 (e.g., - F,

- 791 C3hrpripin E@Ia%mmt&;fl@@r%wtbfﬁécl@&eﬁtcp@pom thﬁlsﬁﬁ'@fuﬂlln one

enbodlnenhmnﬁg chs H In another enbodi nent, R38 is nethyl, ethyl,

propyl or butyl. '[0193]In certain enbodlnents t he presently

di scl osed cempounds have the stiRwat ur al fgrnula (CXV):  (CXV), in
d’O) NOr sin bondym Gis a single bond, -CH2-,

which Qis -CHZ
-C(0)-, -5(0) 24 descri bed above
wi th referenge To-any of

C(0) t NH;] Z,
Vg and (LXXII1);
and R12 and R13 are i ndgggndent [y selecggh fr , hal o, gyano,

(C1-A4 hal oal kyl), -0-(Cl-C4 hal oal kyl), -(C2 -0- (CA- al kyl ),
-C(0)-(00-C4 al kyl), -C(0)0-(C0-C4 al kyl), -c(b)Nc0fcs abkyl) (Cu- c4
al kyl), NO2 and -C(0)- Fba in which the Ilea contalns 'ng nKEDogen

atomthroﬂﬁi?h heNOEL-, L& W din QbB 2 G5k Ghate bbdd, WS -@é
a % % an ar (t roar

hal oal kyl erocy cIo icyl st it ut
cycl oal ker(@a Nﬁjet%r@éyc pigap ﬂ@ymhed@mvamﬁhmg‘ergmu@anquﬁ sf@w@rfﬁ&mmu@g Klérr

such enbogdienf o x&tmi); 8Bk Q8. R R 'R12 1 RBSbnR Y kéec@éatfroﬁlﬂ B0 BRno

enbodi ment, "the pyridine nitrogen iIs p05|t|oned In e parts p05|t|on
relative t®r-Chbal@lksb) é?"fﬂl-@rhdb)ﬂ]dwlhefcléﬁmﬁﬁﬂ’i)nﬁﬂcl -G Héﬂyb,yﬁi(él}(ﬁ‘aQ

ni t rogen Q h t iety.
I n one err%lg%llprrgnq) g‘i@h hl'ﬂ?qS é(d‘)"ﬁ& BIIX thl [ gtér?g[?ﬁ‘ FD
ethyl, propigh ﬂ@rHOB@@rwmsangdwéogémugmth@mh wfndl IR@ bp@l@@:ﬁ@t@@)taw on

t Ee Cg}{gr %leﬂ@ Qllﬂrl ﬁJl@d@{yl Bﬁa%%&&@l&ﬁ@%ﬁ&'ﬂf(ﬁé&t dﬁgﬁzl Iﬁgtel(ogg ?rcl @Rd

I's subStituted on the central ph g.
In one enﬁﬁmmﬁloalblr@ntmmgﬁroano{nmﬁ PEHBOH sprPmbodimest, @rlﬁastmggﬁﬁlsn

cert ?t n :lf(b‘%g!ri ﬁn% §o(t H hﬁ R &ﬁg%eaﬂem frsehased it AUPAU SSRGS the
G moiety; in another em odlrnent R 15 dttdched 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 thiazole (i.e., the ring position
shown occupied by R* bears a hydrogen atom). In another embodiment, one R* (e.g., -Cl, -F,
-CHj3, -C3Hs, -C3Hy) is substituted on the central thiazole.

[0180] In certain embodiments, the presently disclosed compounds have the structural

formula (CII):
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| R2 R38-7 p-- (R3)ai (CXVl), in which Qis -CH2-, -C(0)- or a single
bond; Gis a single bond, -CH2-, -C(0)-, -S(0)2- or C(0)-NH; R1l, R3
and R38 arwo0a8090838¢i bed above with reference to any ofPCIIUSAWPA£IaLS
formulae (1)-(1V) and (LXXIV); and R12 and R13 are independently
selected fromH, halo, cyano, -(Cl-C4 hal oaLkyl ), -0-(C-C4

hal oal kyl), -(CG-C4 alkyl), -0-(Cl-C4 allcyl), -C(0)(Co-C4 al kyl),
C(O)O(OOC4iaIkyI) - C(0) N(CO- C4 al kYQ(Co-C4 al kyl'), N2 and
-C(0)-Hca i R e~ he Oat\fs« ri nltrogen atom'y hr ough
which it is bou the-C( In no aHkyl , | oal cyl or

het erocycl oal |.e S~S ted by-an ar N, 08k ycl oal kyl

or heterocycﬁ‘oal | cyl - &bt al ni ng @houp. | r one i cul ar such

enbodi ment, at |east one of R 2 and R13R's nat I n one enbodi nent,
the pyridine nitrogen is positioned in the par&' position rel dfilke to
the G noi ﬁH‘hmﬂ@@@Pﬁhﬁf(cﬁ'ﬁi’%fngﬁ%nd € Hﬁélbgbr{a‘éd}l} @@fj‘” S(@))z- or

positioned in th ap03|t|on rel ative to the

enbodi mentC(ORNH- sE’HEE Rn aghi t s deseribalh aberr with IRfequmw(amymvcr(l@xw 1),

in which ; 15410 1h |
el C(Qdi)nﬁlae@g v; andcéi%) Ql{d ) Nii QJdER 9@%&;@;&3@1&&%&% ??F@‘ggg‘é’bove

0) -

with refefeiee(@ ahﬁlkpaléifl)aspr( c?mhaé‘PaﬂfY@FT(ﬁl-ﬁealhl} “O(Cif allpyd), (URXKV) ;
and RH, Ri@_ @rsrﬁqlal (@ (¢ t@%@ﬂ@d@eb @@ aﬁyﬁt@ rmﬁ'Nd}%@ac(éyﬁ@é)

-(C1-C4 hal oal | cy H)@l hal oal
al kyl), - @ohickiip cc@rap(rwa)nng n@@g«;r@l@@r@@h aqhkcp |1t)15 bau@q (p)tN( @domm
al kY1) ( CO“%h ab kil 1) na1NGg1 @ﬂﬁter Q%a’]]@cf?s shﬁ'stl‘t'méd@} a{q Ial%;l H@@rogﬁmc?dl(%?ky@
ring nitrogen atom through which it bound t
no al kyl , ohxteseayrigsikdreontainiae grope. @aanymb@dsm%tj%q m@tnéaﬂn@yenaﬁ ar yI
het er oar mesﬁﬁ))‘lgd i‘ﬁ@lllel&)blra Qd'sﬁ#aﬁtr&zﬁf%@ %ﬁh@@lﬂﬂét}/ GR Mepérﬂﬂ)dgﬁéﬁp Ihe pldeﬁ@e
particul ar such enbodi nent, at |east one R13 T's
H In oneniigeEwds pasiionedin thenerppasiion edetive tqfh@G@mwy pbsqqele@hcadd@waﬂi ve
to the G Wi ehYinoth&t eams»&lm@ﬁt mgl%preahyl B&ﬂylbﬁb@}tlt ﬁp&%@mb&l&aﬁ msa

position relative to the G rmlet}/ [n one 0|rrer5t H.
anot her effsBestifEon thercenteal thiszalp) 1n anpthgr eml}ﬁﬁ@ﬁw ogsrR d&gyfu Frr Cé-he

enbodi meng H{'Q’Jzﬁ% ik m&uﬁxsa bﬁ S @éﬁtrmmame qﬁeﬁé e%ﬁboawpﬁmlc%yn anldE? is
anot her enpodi ment, one - CH3, H5, -C3H7) is

subst i t ut 8d Iprothcecrakadimaest. Ebé‘r?‘gﬁﬁdr%l‘%?aflbc’"[ 0196] In certa| n

enbodi menj@syt hemqreﬁsﬁs @&bydlﬂélﬁsp &t@%%qelﬁqra%%%%gﬁmdg Qe Bk Sigtussal

formJIa(CXVIII% R10-
formula (CIIT):

pel U*\;

N
\
R

1 (cIm),

in which Q is -CH;~, -C(0O)- or a single bond; G is a single bond, -CH;-, -C(O)-, -S(0),- or
-C(O)-NH-; R! and R? are as described above with reference to any of structural formulae (I)-
(IV) and (LXVID); and R"', R'* and R" are independently selected from H, halo, cyano,
-(C1-C4 haloatkyl), -O-(C-C, haloalkyl), -(C;-C4 alkyl), -O-(C-C4 alkyl), -C(0)-(Co-C4
alkyl), -C{0)O-(Cq-Cy alkyl), -C{OMN(Cy-C4 alkyl} Co-C4 alkyl), NO; and -C(O)-Hcea in
which the Hea contains a ring nitrogen atom through which it is bound to the -C(Q)-, in

which no alkyl, haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl
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(CXVI1T), in which Qis -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 WR3W/13318h ref erence to any of structural foPGRUE00p/N41448] \/)
and (LXXVl); and R11l, R12 and R13 are independently selected fromH,
hal o, cyano, (Cl1-C4 haI oal kyI) -0-(C1l-&A4 haloallcyl), -(C1-C4

al kyl), -0-(Cl-C4 al k (Co-C4 alkyl), -C(0Q)O0-(C0-C4 al kyl),
- ©(0) N( ooorfz?t%raysle%deamepwﬁrgjoup Neng pbodispet Ryt ERC AOE TE he Hea
cont ai NS BoditidRed Mitkd RBEPosifo MILRE VUEOGWIGY ih Enokir &MHALNE tHePSridine
-C(0)-, in_which no alkyl, haloal kyl or heterocycloal kyl is

subst i t ut glé]rogip 1§_ppsglfowd n F}'@trréegq)]a}sglpn re(lﬂ;](gp Epépq(9|moberty In oné embodiment, R is

het er ocycHoah hifoHer &ttidahdnt, IS 1 GHQMR, ety 1 Rdityl, ClloA¢ erfibb@inent, no R? is
enbodi nent, at | east one of R' 12 anéJ 13 is not H. In.,one

embodi menfubsiuted en the ceptigbigiazgle Elﬁethﬁerl&pﬁe}msrw 9eEyRigd Wk 0828 he G

moi ety; iRy cﬁ&%hla%) erbmeiheRmibodiRb, b rEYE ACEAF] THL he,iei@anpesi tion
relative tqQ the G noiety. |In one enbodi nent, RL is H. In another
enmbodi nenfubswteﬂgn%fmalth@rw propyl or butyl. In one enbodi ment,
no R3 is sugsfi tmtceaalﬂ@mbc’s&n&ﬁsntrrqulres@ﬂpmdmuebmpouhms [AROhB Suctural
enbodi mrent, one R3 (e.g., -d, -F, -CH3, -CQH5, -C3H7) is substituted
on the cefimgl (G870 m)r ety. [01971I n certain enbodinents, the
presently discl osed corrpounds @q_e the structural formula (CXIX):
TiR | R12 (R34 G- whi 2-, -C(0)- or a single
bond; Gis a s i - C(0)-NH; Rl and
R3 are as degem s i f structural

formul ae (I%- and YO and R, 2 13 Cay ndependent |y
sel ected fromH, halo, (k\)’an -(Cl-c4 hal oal 0

hal oal kyl), -(Cl-C4 al kyl), L 0- (G- alkyl), -1C(0) (Ca=£4 al kyl),
-C(0)0-(C0-C4 alkyl), -C(0)N(Co-C4 alkyl)(Co-C4 alkyl), N )
-C(0)-Hca in which the Hca contains a ring nitrogen atomthroug

whi ch it irswlibdu@d -Colxt He(O-Qf @ singleibondpii is i single bdrdy1CH:h @81, FSI@Dz—

et o ooy SIS R B R BNl B RSl I YRR "

het er ocycl oal kyl =contai ni n N arti ar suc
at | east Ve aof(LRVIII); RlCQRa,rftl' RUR ge mdﬁpdﬂﬂenﬂm@weedefmddrh‘qr@ncym@' is

attached i t eV h her
enbodi rrent('Eb E?ﬁ%lg@g@)fﬁg qﬁlr?ait%k@ Zet' gﬂ( gs on’'r gcﬁ’gtr v(g) @Qt he G
nmoi ety. | nlkmlDLeC@i@d@n-@enkyl) RE(@S(E-C4 aﬂq@(ﬁtwh@nﬁ@damﬁ@) -IRE i S
met hyl, g@r&h the cg%lmﬁs a &D en at@mqm%u@rmﬁar TR BbundQ h@SC@ s

substrtut on the centra o nolety.” I n another e odr one
R3 (e.g., which po algyl, haf4ikyl omF@cyclM)% substigdddrian atbdelormaryh eydeht al

compounds Chva Phecy RoREE pEetpETROR Hldyent AR pPiEIe o n Ol PFRSRET
Q i s - CH2in the gyr@ypositipn relatsierigythe Gooeiety; iGanagheg egrbtp@mgltbbmpyndm@pqgmben is
-(0) - §(§Sq o%cd Althe 1%&9%} sNrjonaTlatlvBJfo s é n%?cfrﬁl @)@ ¢ f‘ﬁ’oi‘ﬁe with

reference to any of struyctur forrru and

R11, RI12 amheRiIBb@rreemt Rd epwetbd nathyy, PS@Yé@tle@lfh@m Hnbcrdan@t neyarﬁo

-(Cl-4 h a : (Cil-4
al kyl ). %bg?tu E(f%rll?h cerﬁligf[ﬁazm s:? Ol)tl'%%l{r%!)s}nons %@uﬁ%ﬁ#ﬁ er

al le)(Coh!@;O@N%S@m) InNap hernbodieht, theR (e witil.ch, e, -Aaks, tﬁbﬁt)zﬁ ns a
ring nitr ch it is bound to the -C(0)-, in which
no al kyl, Qﬁﬁ{% Emhw&ﬁlﬁg@g\ré\%%ycl oallcyl is substituted by an aryl,
het er oar ylﬂlsélycl betertady Embedients e pyrsendlailidisylsed sampiminigvehe sigictursl one
particul ag, ﬁz ceyrbodi ment, at |east one of 1211, RI2 and R13 is not
H I n one enbo nt, Rl11l is attached in the para position relative
to the Gnoiety; in another enbodi ment, Rl11 is attached in the neta
position relative to the Gnoiety. In one enbodinent, RLis H 1In
anot her enbodinent, Rl is nethyl, ethyl, propyl or butyl. In one

71



[01991In certain enbodi nents, the presently disclosed conpounds have
the structural formula (CXXlI): R 2 R13 (CXXI), in which Qis -CH2-,
-C(0)- or WOIgBE3bond; G is a single bond, -CH2-, - CHEIAS2008005
-C(0)-NH; Rl and R3 are as descri bed above with reference to any
of structural forrmulae (1)- (1V) and (LXXV); and R12 and R13 are
i ndependently selected fromH, halo, cyan, -(Cl-C4 hal oal kyl),
-0-(C1-C4 hal oal kyl), -(Cl-C4 .- 0-(C1-C4 alkyl), -C(0)-(Ca-C4
C( 0) 0- ( Co- Ch=C( 0L N( CO- C4 al kyl M kyl), NO2 and -C(0)-Hca in

whi ch the Hca 0 qins g ring ni t hrough which it is bound
, - ichznoakyl,
Raryd” heter oar yl a

to the -C(0)- or _heterocyclal kyl is

substi t ut edgly

het erocycl oal kyl - contai ning group. In olle papticular enbodi nment ,

at least one of R12 and R13 is not H. IR one Ok, he pyridi ne

nitrogen is positioned in the para position relgyive to the G(@W ety;
e

in another enbodi ment, the pyridine nitrogen is positioned in't
met a posi i whick QinCHze -¢@)tde S@glﬁ"p@t . is b pinglp borsl Kb neid);, -KOY- er H.

In anothere i 780t d Rark 35 LY abol B refé?&fég cJedn onHJcMhl fJn‘HulQé‘e

enbodlrrent o R37i's su st tue on the centra nzo nol
anot her elﬁlbﬁaf) m&LXIE}iéndf@ (Re gnd R @Plﬂdﬂlﬁﬂdenmrlaelect@@ﬂ{ 1@3134173)811%5

substitut Qﬁqu I a

enbodi rrente(g: Q;?ﬁgel pr e):g%t@' Cq%g%lﬁygvge alk[g -ya%ave%h bg?)rg.lct ur al
formula ( axxi.- ?(O)IQI-(QW @lkll) RE(GRNEC @f«i)llel)i@fﬁé)elﬂf")l); NDp angh CERY- Id}dl le
- CH2- C(\@)CT&I%;H& cﬁﬁtﬁm z?rupbﬁ{]gngegafoﬁ thron L Iﬁ'blpg%g nd tgt_l% C%O

- S( 0)2 or are as bove wit erence

to any of W@tch@@@uwlahalwfym hgtergoy§loglkyyys subriitutadox\n pryl.dnigroRyd cacﬁ@hllﬁm
are i ndepgpglentdy¥ioSR) 1 &EhEHink R Hin 8L SHic i 0Dy enibbofihickttat least onc 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 TI. In another embodiment, R' is methyl, ethyl, propyl or
butyl. Tn onc cmbodiment, no R* is substituted on the central phenyl ring. In another
embodiment, one R’ (e.g., -Cl, -F, -CHj;, -C;Hs, -C;Hy) is substituted on the central phenyl
ring. In one embodiment, Z is N. In another embodiment, Z is CH.

{0184 In certain embodiments, the presently disclosed compounds have the structural
formula (CVI);

R¥ Q
\/O/ \O\
R12
[

o (CV),
in which Q is -CHy~, -C(O)- or a single bond; G is a single bond, -CH,-, -C(0)-, -S(O),- or -
C(0)-NH-; R', R* and R*® are as described above with reference to any of structural formulae
()-(IV) and (LXX); and R"!, R™? and R"* arc independently sclected from H, halo, cyano,
-(C1-C4 haloalkyl), -O-(C-C4 haloalkyl), -(C,-C;4 alkyl), -0-(C1-Cs alkyl), -C(0)-(Co-C.
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hal oal I cyl), -0-(Cl-C4 hal oal kyl), -(Cl-C4-0-(C -C4 al kyl),
-C(0)-(Co-4 alkyl), (C(0)0O-(CO-C4 alkyl), -C(O)N(CO-C4 al kyl)(Co-C4
al kyl), NOFO20¢/13ZI60) - Hca i n which the Hca contains a rBUT@S0/081GEh
atomthrough which it is bound to the -C(0)-, in which no alkyl,

hal oal kyl or heterocycloal kyl is substituted by an aryl, heteroaryl,
cycloall cyl or heterocycl oal kyl - cont ai ni n‘%& roup. In one particular

such embodikBnf (08 {Te §lky]dsrr§(@ﬁ\l(ﬁi§4 Hkpd)( 4lleyDa 02 ppd CHOHHea in

enbodi nenk»mcﬁwhﬁe }@éércbﬁjthlﬁ?a Rhd 5199&9 alosh t%ﬁgﬁ yRped lslbeuﬁch@ ﬂ{aa(:@))p@él tion
relative to t ITDIet in anot her enb |rrent th pyri dr ne

ni trogen w@m,b@g |atkwbh@@ﬁlm o heeropyelgallsd 4 wbsﬁlﬁﬁ@ya@p.a% helsraapyd clomdingt v,

I'n one empgli; loa.]E}ll &ﬁdﬁnglg%lﬁnm&@r dﬁ%%b%bodﬁknﬂ ot ORI ¥ bf R,
ethyl, propyl or. ){Jelln onc errb0|mant no is substituted on’
ty

thc cent rzBl %éﬂizdsmi ong ¢mbpdizeaae R’ éﬁﬁt@ah%ﬁthep@wo%or(@lagve tothg |

-F, - CH3, G £&GE; inafthtlkmbSdiStRSE Y tUkede PR tﬁé@ﬁet&ﬁ&ﬁﬂoﬂke@%%@th%‘ ety.
[0201]In certain enbodi nents, the presently disclosed compounds have
the strucPI®ie InephEmbedpERKR] iH. Innojhgrepbeyiment, Riip methylcpioyl, prepy! ar
si ngl e bopg @ bfe @‘nb%ﬁﬁ‘fg:hﬁn@ﬁﬂgﬁubsgd?ed’on"tl‘gcgﬁtra{ phieflting: IIPJnothQ( 0) - NH-;

R1 and R3 afe as descgl above wth reference to any of structural

fornul ae empodiment, A& (q.2ex Y.:-CHr dCRE2 Calfg) ispubstigtes qnﬁmétm!ehﬁtnw

| ted 1 n 1M1 ; fi T | ¥ ropyl or
ﬁgl ggl Eyl fr*h@”i 'ﬂvne Qﬁi}&l &1}/%@’3{-1&(1525 ettt Qﬁt%éﬂ{ P)3 sn@f%y[o,:%mglgpcﬁﬂ

al kyl), '@}N(CI)C4aIkYI)(CoC4aIkyI) N02and -C(0)-Hca in which
the Hca C%lfsé]' nSI@cefthnﬁgmﬁb&uh@:g?%c%r&@ﬂtﬁr‘ﬂﬁs@lé% ORbGIAdS favk ﬁqe@&b’dﬁgalt 0
-C(0) - whi ch no al kyl, "hal oal kyl or heterocycloal kyl is

substl t ut @H‘“H&?(‘&?'fllér yl, heteroaryl, cycloal kyl or
het er ocycl oal kyl -cont ai ni ng group. In one parti cuI %r such enbodi nent ,

at |l east one of R12 and R13 isgpnot H |58 one~e he pyridi ne
nitrogen is gosmlonedlnthe ||onrela|ve eGm)iety;

i n anot her STo¥; ositraped in the
meta position i ve I'h on gnbodi nentR"RL is H.
| n anot her epbGdi pent ., -~ nmet et hyR! propyl or butyl. In one
enbodi nent, "no R3 is C%ubstl t ut gghy qn the central benzo noiety. {;
anot her errbodl ment, one R3 (e.g., -d, -F, -CH3, -C2H5, -C3I ((i gbls
subst it ut @dwitich QmeCII:Bm(E(ﬂ) dmrsmgler’mh(ems aBiﬁﬂ@B]nlch @eF 1-a(0)-, -S(0).- or

?g?ﬁldji gE?t )W E SGI’]E)&F scrl re ere Ve%ytog% (:FUI’&IIl (;[I‘Ill'!l{’l ae
si ngl e boKkIVBand(LE E); ralyi E“Hdﬁdnd Rébtzmdepaﬁ@&)ﬂy seledBfdyde leialo afaa;o NH- ;

For mil ae (17t PP BRa- Loo hiono el SV RG Rl G B0, SRl )™

sel ect ed falk@m -B(0)Xa(Ca-C. e ka0 C(ONNQL-Chalk T 98] digsil) NO, @nd(a@)aaca in

netoe! KL Ve tonbiy b bt l e SR R gl

-C(0) - I—|cawhn:h\1m ki, hdi@llhﬂ:ar letmdcatingkd is subgituted byag eryl.diceroatyhircpel gaikyl
which it I | K
het er ocycl0 %%&{}g] l%é[ CB% m%é%)f Xl pb;[p(gl\gﬁggrr%c?lﬂ H&t%}?{’ Sglrn{}ﬁt %%as?’one?ﬁl{”, or
het er ocyc Rbainlatjll” ig oot Inongergirodingent, RY' io aeiciearit the mhrazrposﬂmhrelanbﬂd lthee nt,

at | east %ne o Rk andb %11'1181‘1 antaEtﬁche& m tﬁ)e mera 31 on e Q}vb to ttHeG

olety; 1N afother em
pyridine nitro eh s p03| I ONEl Ton relativeto t he

G noi et y; moktarobhermiedbedi, tRéntH hheotpeyrenﬁommemmrlmgleuhyh sthylogopyil oned
in the ne i1t10 31 Q .t joent,
is H oIn Haaﬁlgfﬁg I91t1 err‘r'r%)ogﬁleﬁ hPO R subspt%te orq%e c%n%/ ﬁll Phen)b rmﬁyrbang utyI In
one enbodimbedimemomnRB® (esg..sGhsE, |-CH£ erHanC&Hif) isceDiindd dneinzanimdipainyl | n
anot her enbodi nent C2H5, -C3H7) is
subst it ut €d4¥ fnotn?lem%ogih erngl% gng%mmher?mb(’d%?g?zf EHOne enbodi nent of
the presently disclosed conpounds, the conpound has the structural
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the centerpoint of an aromatic 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);
t he nitrog¥f2069/18186 r i ght - hand azacycl oal k-yl (i.e., tRETAUSAYIVH448
which -G R17 is bound) is positioned within 3.5 A of (0.8 A 1.6 A

-5.3 A); the centerpoint of the Ieft-hand azacycloal kyl (i.e., the
ring to which -Q (A ring)-(R5)y is bound) is positioned wwthin 3.5 A
of (-6.2 Al01§6lL AHCP“@IHPEY‘ odamﬁm%ﬁ@p&‘émtlérdﬁﬁlio?ﬂd comPadstapesELHg of
the aryl @gmt]ﬁ @vg?ryl of the "A" ring systemis positioned within
3.5 A of ( 9 A 10.7 A). 1020411 n certain enbodi nents of the
presently dlﬁi 0S£ 5 s of structural formy aqXL in a
conputed | ow eng t hr é6- di hensilonal conf or mér: the o ygeh of the
car boxam de - gr oup\l s Si by 0 A 0 A)\' t he

cent er poi nt & an aromatic rin ryI’i‘or teroaryl gof the "B"
ring systemis positioned withign 2.5 Adof (r3.1 KX 0.4 A 1.2 A); the
nitrogen of the right-hand azacyck aI yl is positioned within 1.8 A
of (0.8 A 1.6 A -5.3 A); the centerpoint of the left- hand (CVIII),
azacycl oakiyicl § i20%i,1, LAshr WisinBleBord; B ifa QEB%Ie Bord, [@Hz éﬁj

and the centerpoint 91" an,aromatic ring of the ary et eroaryl ' of
the "A" r A7 NELBAR] gﬂ%sﬁfﬁ%ﬁ*ﬁé@ﬂ%ﬁﬁWﬂVﬁwzhsﬂfﬁﬁwtC(any Dﬁsfwcturai 9 A
10.7 A). faeguggg%wmkgf) \RAR0OR041AAD a£eqa&‘|aandm1y@e@ctm&qma of

the presently disclosed of structu formul a (Xaw)

"A" ring §ySPefiit ha}?alakﬂgbl Odpl ﬁebf‘é?aé}a/#)yt(csﬁb@kxll de-de-i alDa-
hydr Ophobt:@odﬂ{t]c'oﬁ:wl;kyﬁ cto)oscézlm laficyf e@(@w@o @Ihu%h)@@ﬂtcpimq@mww- and

t he conpoun as a co | ow energ é( hr ee-di'nensi onal” confoi mer in
Y

whi ch t he C6Xydearin ghich H@ P&‘ér‘c%%&%‘i g 1t atogrthrgpehy whighyig istopwride thér (0

A 0 A Ocfoy, 1ﬁ b«ﬁwﬁ SO LRYIPRIIAHyPbr IRRrRy QBRI & sﬁb&l&téafbytahﬁq@r&tkro%l
het eroaryl of B" ri nq%gs ystemis positioned wt (-3.1

A 0.4 A cxlcl%'l% or h@ﬁ@cm geItHNIng greup-j lgepe P?&%F&laéi%é%lp%mﬂéw lepgg

posi ti onedndftR, '3 RA i9fiot €018 offs erdboBinfint, RY- 1§atﬁlhedt1ﬁ1@139§ﬂ& Sﬁlﬁ’&ﬂ nt of
the left- hand azac(\écloallc yl is positioned within 3.5 A o ép 6.2 A

0.1 A 7. Flgtiye todhgCrmpucts ahinotisbrmtodigrena R olp aiffgbaddn Hieptgragrosi Iﬁléreéanv? or

Ret e 5 ogr Yo ﬂ%% thlﬂﬁety An ohé BEbcRNMRIER' i SH PRSI bhaNaHodvieRt R’ i3 nRtd, eyl - 7
o ’propyl or butyI In one embodiment, no R? is substituted on the central phenyl ring. In
another embodiment, one R? (e.z., -Cl, -F, -CHjs, -C;Hs, -C;H-) 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):
R12 /O
R13

(R® )&1 (CIX),
in which Q is -CH;-, -C(O)- or a single bond; G is a single bond, -CH>-, -C(0)-, -S(0),- or
-C(O)}NH-; Z, R} and R? arc as described above with reference to any of structural formulac
(D-(1V) and (LXXI11I); and R", R'?2and R" are independently selected from H, halo, cyano,
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t he hydrophobic noiety substituted on the "A" ring systemis
positioned within 3.5 Aof (-9.0 A -3.2 A 13.4 A); and the electron
accept or sWBSe018218d on R' is positioned within 3.5 A SCT(UR2@IM14482 7
A -7.0 A . The hydrophobic noiety can be, for exanple, any of the
foll ow ng, as defi ned i n SMARTS query format: #l NCLUDE [a] F group(2)

01 0up( 3. 3.0k ) MGYIOrBT G RpE D ooy, 16165 HaoCIQHSy

group( 2, 33l §{(§U3(bo~@ﬁ QM%F 2@@)1\1 @01@%))(@&4 a)kvq ngf(n%,-é(db Foa)
C(F)(F)(F) group F group Br group

def aul t _arbiFhthedica R Wgé’é vtawﬂitm%am “ﬁh‘é‘tlF ¢ bglmdftca@é “Gup d S;
X2] C gr 0uafh{c§n3<8ﬂ<90amdwpom§seks%%,§oﬂwLsraubmm% b?laﬁﬁlty[ qaam%%?e By MaligaN
be, for exanple, he follown as defined uerﬁlll
format:  orheterocycloalkyl-containing group. In one partlcular such embodlment 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 phenyl ring. In another

embodiment, one R (e.g., -Cl, -F, -CHj;, -C;Hs, -C3Hy) is substituted on the central phenyl

ring. In one embodiment, Z is N. In another embodiment, Z is CH.

{0188] In certain embodiments, the presently disclosed compounds have the structural
formula (CX):
R1
13 l 1
R1Z N\G
0-1
(R3)0-1 (CX),

in which Q is -CH;-, -C(O)}- or a single bond; G is a single bond, -CH;-, -C(0)-, -S(0);- or
-C(0)-NH-; R! R*and R* are as described above with reference to any of structural
formulae (1)-(IV) and (LXXIV); and R!!, R'? and R'* are independently selected from H,
halo, cyano, -(C;-C4 haloalkyl), -O-(C,-C, haloalkyl), (C,-C4 alkyl), -O-(C,-C4 alkyl),
-C(0)-(Co-C4 alkyl), -C{OYO-{Co-C4 alkyl), -C{OYN(Cp-C4 alky)(Cy-Cy4 alkyl), NO, and
~C(0)-Hca in which the Hca contains a ring nitrogen atom through which it is bound to the
-C(0)-, in which no alkyl, haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl,
cycloalky! or heterocycloalkyl-containing group. In onc particular such embodiment, at lcast
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 moicty. In onc cmbodiment, R' is H. In another cmbodiment, R is methyl, cthyl,
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, -CsHy) is substituted on the central
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#1NCLUDE [ N, X1] #[ #6] vector (1) [N Xl ]#CC vector(1l) [N, X2] (=C-[C,c])C
vector (1) [N, X2](0)=Na] vector(1l) [N, X2] (=N-0)[a] vector(1l) [n;

X2] | ccccc wWovee1er13d) [n; X2]([a])([a]) vector(1l) [N, PCT/US2009/041448
X2] (=C-[C,c])(-[*]) vector(1l) [N;X3](O(OI[N, X3]C vector(1) [N,

X21 (=C) (-[*]) vector(1l) [N, X2](-.[Cc])=[N X2] vector(1) [n;X2] 1
c[nH cc 1 vector(1l) 0=[S; X4] (=0).([1#8])(['#8]) vector(1) gﬁg;XZI C
vect or (1) phewybael \In oneesibodipipyt, RE-isd.1 1] anptlrereqmbpdisnenty R s methd ettt 1)

[0; X2] (© o‘ﬁ?F&r‘Bﬁt@ll) [ 0; X2] cl nccccl vector (1) [0; X2]-[a] vector(1)
O:PO([!#l&‘@vector(l)_ [0;X2] vector(1) [S:X2](C)C vector(1) [S;
X2] (=C) N Phr ( k}CE#EwamEng&qf@-pr@mﬂyﬁwlmed[cemp@qpﬂ(afe);he plokchiral

[nHIi[a]) Lcﬁ.]nugqu): [#7; X3][*]=[0,S] point IN X31(C) (C)[C X31 poi nt
[N; X3][a] point N(=N=N)[#6] point [N -12] (C(=0)[NH2]) point

[ NH (C=0) (C=0) point [Nf12](S(=§)(=0)[#6])[#6] point

[ NFI'](S(=0) ( | H2] ) ccncl ([ NH2] ) poi nt ol ncccl

poi nt ol cnccl | ] C:(F|€1poi nt

N (\N

0 N\Gl/\)
o (CXT),

in which Q is -CH;-, -C(O)- or a single bond; G is a single bond, -CHz-, -C(0)-, -5(0),- or
-C(0)-NH-; Z, R' and R? are as described above with reference to any of structural formulae
()-(IV) and (LXIX); and R'? and R'® are independently selected from H, hale, cyano, -(C,-Cs
haloalkyl), -O-(C,-C; haloalkyl), -(C,-Cy alkyl), -O-(C;-C4 alkyl), -C(0)-(Co-C4 alkyl),
-C(OYO-(Co-Cs4 alkyl), -C{OMN(Cy-C4 alkyD(Cy-C4 alkyl), NO;z 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 ene 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
nieta 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, -CHj;, -C;Hs, ~CsHy) 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 (CX1I):

01 G (CXII),
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[ 0; X2] point. [02061lIn one enbodi nent of the presently discl osed
conmpounds of structural fornmula (XLIV), the "A" ring systemis an
aryl or heWeref¥yrdsubstituted with a hydrophobi c noi etRCT/USRN?/041448
substituted with an el ectron acceptor; and the conpound has a

conput ed | ow energy three-di nensi onal conforner in vvhi ch the oxygen
of the carboxam de -C(rm% group is positioned at 0 A; the
cent er poi ft WiiFh Qs Lttt (% qnaﬁ@gkﬁfbomdn@laﬁylpglebomt@%zoa??gﬂ) o?r(OBzher B"
ring syst eio)NROR!, Rﬁw wabaéacraxéa%v@wﬁr&erémfe\m &y%fémctldraz A); the

ni trogen of the I‘I%g and azacygcl oal kyl positionéd within 1.8 A

of (0.8 Aformuige f)-(Vg aml (hXX);a0d Rce"ﬁ*i!flélr1 p?&lﬁflepsmdeﬂqlveseleéﬂefl fragdY halo,
azacycl oalb, (@1-(94%105&91')3@ (0 -Chhdloa2e, z‘bc?txalﬁyl)? @(C,OC}all&l 7.4 A

and the cente oint of an aromatic rin g heteroaryl of
the A 1 C0)-Gysinalhy D CHOBESmalis AT G- & b Conlig DG b o

10.7 A) tdﬂ(@ JH(:Q'irPs.DllﬂQrbﬂhEH@Péo%ﬁdns%%@hitﬁo%ér@ﬂorﬁ’ﬂu&d@ﬁwhi%h it Mn&)(ﬁth@m i's
positioned within ) ; the el ectron

acceptor st m‘ﬁ&lean%lqMWIOF@ylﬁééﬂﬁmeﬁ@a&w if mbﬁltztedxbmna(wl pterparylp 7
A -7.0 A);yck{a@l@waHeer&%&@tﬁtc&ﬂmqg BRI Sin @he paeulk S8 RInbYdidEs Gk Ragd

conpounds, the conpyted | ow energy three-di nensional conforner has a
root meanOosRfdy eavéé’w laeptdﬁ Inogerebpdingng dis nyBine sittegenqepesiiengden thehan 3

A, and a )é%tpegmép@raevas @@t@ﬁm{eﬂrﬁﬂ HotBer eh@@cﬂ&kﬂtﬂh&ﬁfﬂc@de&ﬂ%ﬁ@@fé' ment s
of the presentﬁ% tl scl osed. conpounds, the conput ed
]n

oW ener
hr cor o mEnORLIn RO PIREIONRERIYE B TR %‘d‘&%ﬁ‘@b‘d’w‘?%t}’r st Fom t he

gi ven poi Bicthe® bmbodiSéRat gy m&tﬁ%%tﬂyl Drédyl iR MAE ShbLRRAE ngREAL er
than 0.4. [0209]1n certain enbodients of the presently disclosed

conpounds SUbstifated g cartiral H\%ﬂéﬁn%ylntaﬁ?‘é"é cHPAERETMEIR Ebff ShmBrCHas a

root nmean.gmJareyashisstihe ohiBehtRe pkbin Poi %%ﬂ&dlﬂ%tgﬁé@st@ﬁnt han
1.2 A and a vector scornge greater tﬁan 0. g 210] A centerpoint of a

car bocycl FROUSY CHeAEPSEYET B Enctivh Gy PRy Oéb‘é}’lage position of the

consti t uefg19gt OMk Rftaih BRALEdiMEhtY, theProserfly @lskidicd Gompdtn8IRSE ink y@RLS as
positioned in the | ow energy three-dinensional conforner. For

exanpl e, PavledaEHp; point of the |eft-hand azacycloallcyl is the
average position of its ring carbon and nitrogen ater‘r(s) Simlarly,

the centerpoint of a phenyl rimg is the of its six
ring car bons}_\,12 Cent er poi nts are |cal cul at gl e Irings;

h ring. For
(Rjo-1 (CXI1D),

mul ti-ring syéjﬁave Mty
R13 Q/ Z\)
in which Q is -CHj3-, -C(O)- or a single bond; G is a single bond, -CH,-, -C(O)-, -S(0),- or
-C(0)-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;-Ca
haloalkyl), -O-(C,-Cj4 haloalkyl}, -(C;-C4 alkyl), -O-(C;-C4 alkyl), -C(0)-(Co-C,4 alkyl),
-C(0)0-(Cy-C; alkyl), -C{O)N{(Cqy-C4 alkyl)(Cq-Cq alkyl), NO; and -C(O)-Hea 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 moicty. In onc cmbodiment, R' is H. In another cmbodiment,
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exanpl e, a benzofuran woul d have two centerpoints, one cal cul ated as
t he average position of the six carbon rings making up the fused
benzene sul@P/13213@ t he ot her cal cul ated as t he aver ad§THE00HH4Of
the four carbon atons and one oxygen atom nmaki ng up the fused furan
subunit. WD 2009/ 132136PCT/ US2009/ 041448 102111Low ener gy

t hree-di mensi onal confornmers can be cal cul ated usi ng the Phase
sof twar e Ba&iagyleEpsipmpyrdutyh e erasnkodimesnsRhis sehisHigtsd op the, coptesly

ener gy t hig&ry Midge s bRl el AhiBhsrRTRR , bEl, g2 H;, by, 18) & QfBiieRd
search prgcegu#gpunder C%LS 2085 forcg%fiefd mﬁfﬁkg ais%a%ce 1

dependent °Bihe|cewttel phenylsingt Hrfine cpbodifentfeis db in gtothek pbodimentifeis &% wi | |
appreci at gpr9be owaRemIYdiGeN! HePRieth Atk dsdAohpAna! Ri-etheansaiat at ed
so that the the oxygen of the E _gfg)_ group is positioned at (0 A O
A 0 A, &HMYRECEVE he oxygens of the E -S(0)2- group i s positioned
at (OA O As O A, apd sq that the root nean s uare(geviation of the
eatf eSNW t hor espect o t hg” gihyen sis

m nim zed. i the| perdon o i i thel art mﬁlh recogni ze,

t he vari ousgerfosdifrent s i abOve, € i ne f orm ot her
enbodi nents of the presently discld onpdqunds.4 for exanple, in one
enbodi nent, Qis -CH2-, as desefi bes akfove, RAnd G is -CH2-, as

descri bed above. In another enmbodgifgnt, the ring system denoted by
"A" is a phenyl not fused to the azacycloal kyl, the ring sysef)
denot ed by, wilich %s -HRNERNY)- ord singleHDhdR3B 2 sinkle b&d@-@ﬁf,b@(@)é}ﬂﬂo% bs N

[ 0213] Exanpl es of cogpoungds according to structural formila

i ncl ude t NH-sR el psi Bowatc s deapiibed sbove s eelereiep buana f slens made
accor di ng f§:Pufab 8)-A&H S ALXKENEHE R 008 R PEFdhRWy JRE:cE XA, BaldSi NY
procedures anal ogous to cri elow in the Exanpl es. Table

t hose des bed bel 0 t he
1 No. N&Y#0: -8t irGadeippkyD rOt(Er-Ca brlealiylyA 61§ a2dkyl), -0-(Ci-Ca alkyl),

(trifluor )Q&J-ém@w@(wi(d%m alky1y, Loy @515 Qlksih @525 Qlk§n, 240, and
carboxanldoCPEPerldLne-l- carboxylate. o
-C(0)-Hca in which the Hca contains’a ring nitrogen atom through which it is bound to the

-C(0)-, in which no alkyl, haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl,
cycloaikyl or heterocycloalkyl-containing group. In one particular such ecmbodiment, at least
one of R*? and R!* is not I1. 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, -C:H5) is substituted on the central phenyl ring. In one embodiment, R*®isH. In
another embodiment, R*® is methyl, ethyl, propy! or butyl.

[0193] In certain embodiments, the presently disclosed compounds have the structural
formula (CXVY}:

(R3)0-1 (va),
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F3c goi 4 o0 HN -COOBu 2 N-(1-(4-cyanobenzyl)piperidin-4- A-641 -(4-
(trifluoromethyl)phenyppi peridi n4-yl oxy) benzo[ d] oxazol e- 2-

car boxam d®O0r28@/182186\ 40 HN i i 3 N(12 PCT/US2009/041448
4pyri di n-4-yl met hyppi peridin- 4-yl)-64144-
(trifluoromethyl)phenyl)piperidi nd-yl oxy) benzo[ d] oxazol e- 2-

car boxam de . . o
in which Q is -CH;-~, -C(0O)- or a single bond; G is a single bond, -CH3-, -C(O)-, -8(0);- or

-C(O)-NH-; Z, R' and R? are as described above with reference to any of structural formulae
(D-(IV) and (LXXIHI); and R'? and R" are independently selected from H, halo, cyano,
-(C;-C4 haloalkyl), -O-(C;-C4 haloalkyl), -(C,-C, alkyl), -O-(C;-C;4 alkyl), -C(0)-(Co-C,4
alkyl), -C(O)O-(Cy-Cy alkyl), -C{O)N(Cy-C,4 alkyl)(Cy-Cs4 alkyl), NO; and -C(O)-Hcea 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 fo the G moiety. In one embodiment, R'is H. In another embodiment,
R! is methyl, ethyl, propy! 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, -C5H>) is substituted
on the central phenyl ring. In one embodiment, Z is N. In another embodiment, Z is CH.
[0194] In certain embodiments, the presently disclosed compounds have the structural
formula (CXVI):

1

i
13 0
BOACE SN S
R N N N\tf<‘&J
i 0-1
LT

(Rjo- (CXVD),
in which Q is -CH;-, -C{O)- or a single bond; G is a single bond, -CH,-, -C(O)-, -8(0);- or
-C(0)-NH-; R, R? and R* are as described above with reference to any of structural
formulae (I)-(IV) and (LXXIV); and R'2 and R" are independently selected from H, halo,
cyano, -(C,-C4 haloalkyl), -O-(C;-C4 haloalkyl), -(C;-Cs4 alkyl), -O-(C,-C4 alkyl), -C(O)-
(Co-Cj alkyl), -C(O)O-(Co-Cs alkyl), -C{OIN(Co-C; alkyl)(Co-C; alkyl), NO; and -C(0O)-Hca
in which the Hea 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
rclative to the G moiety; in another cmbodiment, the pyridine nitrogen is positioned in the

meta position relative to the G moicty. In one embodiment, R!is H. In another embodiment,

79



F3 * 4 " OHN 4 N(|44-fluorobenzoyDpi peridin-4- yl)-64144-
(trifluoromethyl)phenyppi peridin- 4-34oxy)benzo[ d] oxazol e- 2-
car boxam d¥OR8®/13B36P- O ' 140 OHN a PCT/US2009/041448

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, -CsHy) is substituted
on the central phenyl ring. In onc embodiment, R*® is H. In another embodiment, R* is
methyl, ethyl, propyl or butyl.

[0195] In certain embodiments, the presently disclosed compounds have the structural

formula (CXVH):
1

G (CXVII),

in which Q is -CHj-, -C(O)- or a single bond; G is a single bond, -CH,-, ~-C(0)-, -S(0),- or
-C(0)-NH-; R' and R” are as described above with reference to any of structural formulae (I)-
(IV) and (LXXV); and R, R' and R" are independently selected from H, halo, cyano,
-{C1-Cq haloalkyl), -0-(C,-C4 haloalkyl), -{C;-C4 alkyl), -O-(C;-C, atkyl), -C(O)-(Co-Ca
alkyl), -C(0)O-(Cy-C4 alkyl), -C{OIN(Cy-C4 alky)Cy-Cy alkyl), NO; and -C(O)-Hca in

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

Z A

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, 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” (¢.g., -Cl, -F, -CHi, -C2Hs, -C3H3) is substituted on the central benzo

moiety.
[0196] In certain embodiments, the presently disclosed compounds have the structural
formula (CXVIII):
R12 \O
R‘13

R3)0 1 (CXVII),
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WD 2009/ 132136PCTTUS2009/ 041448 Table 1 No. Nane Structure 5
N-(piperidin-4-y1)-6-0 -(4- (trifluoromethyl)phenyl)piperidin-
4-yl oxy) bemaapodjisaz ol e- 2- car boxam de F30 PCT/US2009/041448

in which Q is -CH,-, -C(O)- or a single bond,; G is a single bond, -CH;-, -C(Q)-, -S(0);- or
-C(0)-NH-; R! and R” arc as described above with reference to any of structural formulae {T)-
(IV) and (LXXVI); and R'!, R'? and R" are independently selected from H, halo, cyano,
-(C-C4 haloalkyl), -O~(C,-C, haloalkyl), -(C;-C4 alkyl), -O-(C;-C, alkyl), -C(O)-(Co-Cs
alkyl), -C(0)O-(Cy-C4 alkyl), -C(O)N(Cy-Cjy 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 RM,
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 moiety. 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):

R12 \
R1j<j\()/ N I /3 #
(R%)o-1 {CXIX),

in which Q is -CH,-, -C(0)- or a single bond; G is a single bond, -CHs-, ~C(O)-, -S(0),- or
-C(0Q)-NH-; R' and R are as described above with reference to any of structural formulae (I)-
(IV) and (LXXVII); and R'!, R'? and R are independently selected from H, halo, cyano,
-(C)-C4 haloalkyl), -0-(C;-C4 haloalkyl), -(C;-C4 alkyl), -O-(C,-C4 alkyl), -C(O)~(Co-Cs
alkyl), -C(0)0-(Cp-C; alkyl), -C{O)N(Co-C, alkyl)(Cy-Cq 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 mera 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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O \ OHN 6 N (1-(4-cyanobenzoyl)piperidin-4- yl)-6-(1-(4-
(trlfluoronethyl)phenyflplper|d|n- 4- onxy)benzo[d]oxazoIe 2-

car boxam o®OR®w/18H66 er o G |' OHN PCT/US2009/041448
N- (4-isoni cotinoyl cycl ohexyl)-6-(1- (4-
(trifluoromethyl)phenyl)piperidin- 4-yloxy)benzo[d] oxazol e-2-

car boxam de F30 aii Pi
butyl. In one embodiment, no R is substituted on the central benzo moiety. Tn another

embodiment, one R? (e.g., -Cl, -F, -CH3s, -C;Hs, -C;H7) is substituted on the central benzo

moiety.
[0198] In certain embodiments, the presently disclosed compounds have the structural
formula (CXX):

3
R12 | \/ffa )0-1
R13 : Q/N 7 N/G\O
0 T \\Rﬂ
R (CXX),

in which Q is -CH,-, -C(0)- or a single bond; G is a single bond, -CHs-, -C(O)-, -8(0),- or
-C(0)-NH-; R! and R? are as described above with reference to any of structural formulae (1)-
(IV) and (LXXVIID); and R", R and R are independently selected from H, halo, cyano,
-(C1-C4 haloalkyl), -O«(C;-Cy4 haloalky!), -(C-C4 alkyl), -O~(C;-Cq4 alkyl), -C(O)~(Co-Cs
alkyl), -C({0)O-(Cq-C4 alkyl), -C{(O)N(Co-C4 alkyl)(Cy-Cq alkyl), NO; and -C(O)-Hcea in
which the Hea 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,
12 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, -CHs, -C;Hs, ~C;H4) is substituted on the central benzo
moiety.
[0199]  In certain embodiments, the presently disclosed compounds have the structural
formula (CXXI):

(CXXI),

in which Q is -CHj-, -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)-

R“’)o 1
N\ /\
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o \ OHN 8 (5-(pyridin-4-ylnmethyl)-2,5-
di azabi cycl o[ 2. 2. 1] hept an-2-yl) (6- (144-
(trifluoronerkpli3abenyl ) pi peri di n4-yl oxy) benzo[ d] oxaz olPCZAIS2009/041448
yOret hanone FaC * \ 9 4-((5-(6-(1-(4-
(trifluoromethyl)phenyfl pi peridi nd-yl oxy) benzo[ d] oxazol e- 2-
car bonyl ) -2, 5- . 5.
(IV) and (LXXV); and R “ and R~ are independently selected from H, halo, cyano, -(C-Cq4

haloalkyl), -0-(C,~C4 haloalkyl), -(C;-C4 alkyl), -0-(C,-C4 alkyl), -C(O)-(Cy-C, alkyl),
-C({0)O-(Co-C; alkyl), -C(OIN(Cy-Cq alkyl)(Cy-Cs alkyl), NO; and -C(O)-Hcea 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, -C3H3) is
substituied on the central benzo moiety,

[0200] In certain embodiments, the presently disclosed compounds have the structural
formula (CXXI):

N GO
12
s Q/N // R! 0-1

(R¥)o-1 (CXXID),
in which Q is -CHj-, -C(O)- or a single bond; G is a single bond, -CHs-, -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 (LXXVT); and R" and R are independently selected from H, halo, cyano, -(C(-Cs
haloalkyl), -O-(C-C haloalkyl), -(C;-C4 alkyl), -O-(C,-Cj alkyl), -C(O)-(Co-Cs alkyl),
-C(0)0-(Co-C,4 alkyl), -C(OIN(Cp-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 heterocycloalky! 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 onc cmbodiment, the pyridine nitrogen is positioncd 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, cthyl, propyl or butyl. In onc cmbodiment, no R? is substitutcd on the central
benzo moiety. In another embodiment, one R? (e.g., -Cl, -F, -CH3;, -C;H;, -C;H;) is

substituted on the central benzo moiety.
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di azabi cycl o[ 2. 2. 1] heptan-2- yl)nmethyl)benzamide F Cis 4 5 e o O .
ONFlI 2 10 445-(6-(1-(4-

(trifluorosermgfiBbenyppi peri di n4-yl oxy) benzo[ d] oxazol @CZAIS2009/041448
carbonyl)-2,5- diazabicycl o[ 2. 2. 1] heptan-2- yQret hyDbenzonitrile F3c
040 '-.) *

[0201]  In certain embodiments, the presently disclosed compounds have the structural
formula (CXXIII):
R"
I
N K\F
R12 \ Q\Gy.\\)
\ I 0-1
RY a” /3 Z
(R%o-1 - (CXXID),

in which Q is -CHj3-, -C(O)- or a single bond; G is a single bond, -CHj-, -C(O)-, -S(0)>- or
-C(0)-NH-; R! and R? are as described above with reference to any of structural formulae D-
(IV) and (LXXVII); and R'? and R" are independently selected from H, halo, cyano, -(C-Cq
haloalkyl), -0-(C;-Cy haloalkyl), -(Cy-Ca alkyl), -O-(C1-Cs alkyl), -C(0)-(Co-C4 alkyl),
-C(0)O-(Cy-C,4 alkyl), -C(OYN(Co-C,4 alky[}(C-Cy alkyl), NO, and -C(O)-Hca in which the
Heca 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. Tn 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, cthyl, propyl or butyl. In onc cmbodiment, no R* is substituted on the central
benzo moiety. 1n another embodiment, one R} (c.g., -Cl, -F, -CH3, -C;H;, -C;H7) is
substituted on the central benzo moiety.

[0202])  In certain embodiments, the presently disclosed compounds have the structural
formula (CXX1V):

(CXX1V),

in which Q is -CHz-, -C{O)- or a single bond; G is a single bond, -CH,-, -C(O)-, -S(0O):- or
-C(0)-NH-; R' and R’ are as described above with reference to any of structural formulae (I)-
(IV) and (LXXVIIT); and R'? and R" arc independently selected from H, halo, cyano, -(C1-Cy
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11 (5-isonicotinoyl-2,5- diazabicyclo[2.2.1] heptan-2-yl)(6- (144-
(trifluoromethyl)phenyppi peridi n4-yl oxy) benzo[ d] oxazol - 2- yOret hanone
F3c spi  1480\2009/132136 WD 2009/ 132136PCT/ US2009/ 041448 PTERIS2003/044s48
Name Structure 12

haloalkyl), -O-(C;-C4 haloalkyl), -(C;-C, alkyl), -O-(C;-C4 alkyl), -C(O)~(Co-C4 alkyl), -
C({O)YO-(Cy-C4 alkyl), -C(OIN(C(-C4 alkyl)(Cy-C,4 alkyl), NO; and -C(0)-Hcea 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 on¢ 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]  Inone 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(0)- 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 (-3.14,0.4 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 ring)-(R’ )y 18
bound) 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).
[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,
-53 Ay
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 (-74 A,-1.9 &, 10.7 A).
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4- (5-(6-(1-(4-

(trifluoromethyl)phenyl)piperidi n4d-yl oxy)benzoMbxazol e- 2-

car bonyl ) "203%009d82d2@bi cycl o[ 2. 2. 1] hept ane- 2- car bony Co @0 THR2a09/P41¢48F3 ¢

0 40 It ON 13 (5-(4-fluorobenzoyl)-2,5- diazabicyclof2.2.1]

hept an- 2-y1) (6- (144-

(trifluoronethyl )phenygpi peri di n4-yl oxy) benzo[ d] oxazol - 2- yOnet hanone

FsSC i s 40[020§]t 1lp one pmbasiiment ofithe prgseptly digejosed compounds of structural formula

(trifluor ‘ ' Mol - 3 [ y SRR,

Car boxam oy pPas) P REnp R L s pArK Al AEGReQt Wik PRI ot
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 &, 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,
5.3 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,-3.24,13.4 A); 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)

fa]l group(2)

[a]C(E)(EXF) group(2,3,4,5)
[a][CH2]C(F)F)F) group(2,3,4,5,6)
[2]O[CH3] group(2,3)
[a]S[CH3] group(2,3)
[a]OC(FYF)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_surfacc group
C[5;X2]C group

[S:X2]CC group

[S;:X2]C group.

86



N-(1-(py ridin-4-ylnmethyDpiperidin- 4-yl)-64144-
(trifluoromethyl)phenyl)piperidin- 4-34oxy)benzo[d]thiazol e-2-

car boxam deoBE®94132%36 'IP  SHN 16 N-(1-(4-cyanobenzyl| PRIEASRG0BID41448-
(trifluoromethyl)phenyl) pi peridi n4-yl oxy) benzo[ d]t hi azol c- 2-
carboxam de Fc *oa 4 N HN 17

The electron acceptor can be, for example, any of the following, as defined in SMARTS
query format:

#INCLUDE

[IN;X1J#[#6] vector(1)
IN;X1JECC vector(1)
[N;X2](=C~[C,e])C vector(1)
[N;X2])(O)=N[a] vector(l)
[N;X2](=N-O)[a] vector(1)
[m;X2]1ccecel vector(l)
[n;X2](fa])({a]) vector(1)
[N;X2](=C~[C,c])(~[*]) vector(1)
[N;X3(CHON;X3]C  vector(1)
IN:X2](=C)(~[*]) vector(1)
IN;X2](~[C,e])=[N;X2]  vector(1)
[n;X2]lc[nH]cel vector(1)
O=[S;X4](=O)[#8])[1#8]) vector(1)
[0;X2]C vector(1)

[0;X2IN  vector(1)
[0;X1]=[C,e] wvector(1)

o vector(l)

[0, X2)(C)C  vector(l)
[0;X2]cInceee]l  vector(1)
[0:X2])~[a] wector(1)
O=PO(['#1]) vector(l)

[0;X2] wvector(1)

[S$;X2](C)YC wvector(l)
[S;X2](=C)N vector(l)
#EXCLUDE

0=C[0-,0H] point
[O-,OH]C(=0) point
[nH]([a])[a] point
[#7,X3][*1=[0O,S] point
[N;X3(CHCHC;X3] point
[N;X3][a] point

N(=N=N)[#6] point
(NH2])(C(=0)[NH2]) point
[NH}(C=0)C=0) point
[NH2}(S(=0)=O)#0])[#6] point
[NHKS(=0)=O0)#6][#6] point
nlc([NHZ2])cenc1([NH2]) point
olncecl point

oleneel 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 moiety;
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N-(1-(pyridin-4-ylmethyl)piperidin(trifluoronethyl)phenyl)pipaidincar
boxam de 4-y1)-7-(1-(4- 4-yloxy)imdazo[1l, 2-al pyridine-2- F3c 18
N-(1- (4- cyafcbenzyppi peridin-4- y0-7-(1-(4- PCT/US2009/041448
(trifluoronmethypphenyl) pi per| di n4-yloxy)im dazo[ 1, 2- cdpyri di ne- 2-
carboxam de ,..". -NXpI. rNF-"n_o eh, a 1%r: 4...HN F3c 19
tert-butyl 4-(5- (1 (trlfluororrethyl)phenyl per|d| n-

4-y| oxy) pik d¢ pubsntpte mth msdmwmegoeptp@pmdihﬁeﬂmou@ghﬂbmmm@ lpggnergy

4. 000t BU Qe Y2009 L3R 1I3ERCTLIS2009/ 041448 Table 1 No.

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);
the hydrophobic moiety substituted on the “A” ring system is positioned within 2.5 A of
(-9.04,-3.24,13.4A); 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.e., 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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Name Structure 20 N-(piperidin-4-y1)-5-(1-(4-

(trifluoromet hypphenyl) pi peridi n4-yl oxy) pyrazi ne- 2- car boxam de NH F3c
is ON 21 NWQRO4¥HBEUI n- 4- yl met hyl ) pi peri di n- PCT/US2009/041448

(trifluoromethyl)phenyl)piperidin- 4-yloxy)pyrazi ne-2-carboxam de F3c
O N H ON 22 N-(1-(4-cyanobenzyl) pi peridin-4-

i( tszlbf &Ogﬁ?mﬂ hy| igxp ene¥g)) tﬁreg %{rﬁeglglgril Xon(f)cg(er) rp scan ZeI cgleculateg %srnl?got)l(ig gi"la%g F3c
software package version 3.0, available from Schrddinger LLC. Low energy
three-dimensional conformers can be generated by a torsion search procedure under
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-
(trifluoromethyl)phenyDpiperidin-
1 | 4-yloxy)benzo[d]oxazole-2- O ’@NM
carboxamido)piperidine-1- 5 g HN—Q—COOlBu
carboxylate
N-(1-(4-cyanobenzyl)piperidin-4- FaC
y1)-6-(1-(4-
2 | (trifluoromethyl}phenyl)piperidin- O ’©EN‘>—«O
4-yloxy)benzo[d]oxazole-2- o d HN_Q
carboxamide
N-(1-(pyridin-4-ylmecthyl)piperidin- FaC
4-y)-6-(1-(4-
3 | (trifluoromethyi)phenyl)piperidin- O\ ’@ Q
4-yloxy)benzo[d]oxazole-2- _Q

carboxamide

FsC

&

N

&

@

N-(1-(4-fluorobenzoyl)piperidin4- | fc
y1)-6-(1-(4-

4 | (trifluoromethyl)phenyl)piperidin- D\ @[N\ 0
4-yloxy)benzo[d]oxazole-2- o o> HzN—Q
0

carboxamide

&
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N- (1- (4- cyanobenzyl ) pi peri di n- 4-
N- ( 1- ( 4- cyR3HEAZ3IBY pi peri di n- 4-

(trifluoromethyl)phenyl)piperidin-
4-yl oxy) t hi azol e-5- car boxam de 23 Nrif>4)

OH F3C 24
PCT/US2009/041448

y1l)-2-(1-(4-cyanophcnyl) pi peri di n4-yl oxy)t hi azol e- 5- car boxam de CN 4

0, 04,

*N/ HN_O NO 25 N-(1-(4-cyanobenzyl)pi peridin-4- Y1)-2-(144-

(t ri fl uoronet h\/phnn7ypp| perid din-4

ST

Table 1

No. Name

Structure

N-(piperidin-4-y1)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[d|oxazole-2-
carboxamide

“o e,

N-(1-(4-cyanobenzoyl)piperidin-4-
yD)-6-(1-(4-

6 | (trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[d|oxazole-2-
carboxamide

o oo 055

(4-

7 | (trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[d]oxazole-2-
carboxamide

N-(4-isonicotinoyicyclohexyl)-6-(1-

QQ S0 Op

(5-(pyridin-4-ylmethyl)-2,5-
diazabicyclo[2.2.1]heptan-2-y1)(6-
(1-(4-
(trifluoromethyl)pheny!)piperidin-
4-yloxy)benzo[d]oxazol-2-
yDmethanone

O‘CU@E

4-((5-(6-(1-(4-
(trifluoromethy[}phenyl)piperidin-
4-yloxy)benzo[dJoxazole-2-
carbonyl)-2,5-

diazabicyclo[2.2.] heptan-2-
yDmethyl)benzamide

Qa@

4-((5-(6-(1-(4-
(trifluoromethyl}pheny!)piperidin-
4-yloxy)benzo[d]oxazole-2-
carbonyl)-2,5-
diazabicyclo[2.2.1]heptan-2-
yDmethyl)benzonitrile

10

(5-isonicotinoyl-2,5-
diazabicyclo[2.2.1]heptan-2-yI)(6-
(1-(4-
(trifluvoromethyl)phenyl)piperidin-
4-yloxy)benzol[d]oxazol-2-
ylmcthanonc

11
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yl oxy) t hi azol e- 5- car boxam de Fac 40NO4a a N

4- (5-(1-(

yl oxy) pi pe¥Pd

(4-

HtO 26 tert-butyl

PCT/US2009/041448

ganobenzyl)plperldln 4- yl car banoypt hi azol - 2-
03d323¢ ar boxyl ate s41 t Bu000. HN 27

N- (1- (4-cyanobenzyl ) pi peridin-4- Y1)-4-(1-(4-

et hoxybenzyl ) pi peri di ne- 4-

4- (4-(4-
cyanobenj

car bonyGbenzam de 40 404010N Et0 28

(triftuoromethyl)phenyl)piperidin-
4-yloxy)benzo[d]oxazol-2-
ylymethanone

chl-or Oben7\l| ) nl pera azine-1 car hnnul \ N- ( 1 (4 (4
AVIR! pl p i T Q’\l’l I\I
No. Name Structure
FaC
4-(5-(6-(1-(4- ? \©\
(trifluoromethyl)phenyl)piperidin- N N:\ EO.'
4-yloxy)benzo[dJoxazole-2-
12 o) Q
carbonyl)-2,5-
diazabicyclo[2.2.1]heptane-2-
carbonyl)benzonitrile 4 CN
(5-(4-fluorobenzoyl)-2,3- Fac\@\
diazabicyclof2.2.1]heptan-2-yl)(6- N O
13| 0 O\OKIOWE

O

tert-butyl 4-(6-(1-(4-
(trifluoromethyl)phenylpiperidin-

FaC

&

15

(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[d]thiazole-2-
carboxamide

14 | 4-yloxy)benzo[d]thiazole-2- I\O\ /@:N\)_qo
carboxamido)piperidine-1- - d HN—Q"COOIBU
carboxylate
N-(1-(pyridin-4-yimethyl)piperidin- F,
4-y1)-6-(1-(4- ‘@

o¥esZ _QQ

16

N-(1-(4-cyanobenzyl)piperidin-4-
yD-6-(1-(4-
(trifluvoromethy)phenyl)piperidin-
4-yloxy)benzo[d]thiazole-2-
carboxamide

FaC

@

QO

17

N-(1-(pyridin-4-ylmethyl)piperidin-
4-y1)-7-(1-(4-
(trifluoromethyl)pheny()piperidin-
4-yloxy)imidazo[ 1,2-a]pyridine-2-
carboxamide

F3C

Q

O

18

N-(1-(4-cyanobenzyl)piperidin-4-
yD-7-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)imidazo[ 1,2-a]pyridine-2-
carboxamide

FsC

N

19

tert-butyl 4-(5-(1-(4-
(triflvoromethyl)phenyl)piperidin-
4-yloxy)pyrazine-2-
carboxamido)piperidine-1-
carboxylate

F

afl,

~COO0tBu

A
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a *is,ON 29 4-(4-(4-chl orophenyl) pi perazi ne-1- carbonyl)-N (1 -(4-
ég&geridin-4- yl ) benzam de ¢ *i* CN LTJ40 WO

82809/ 041448 Table 1 No. Name St rudCHUE2003pHH8
N- (1- (4-cyanobenzyl ) pi peridin-4- yl)-4-(4-(5-
(trifluoromethyppyridin-2- yl)piperazine-1-

cyanobenzyl
2009/ 13213%

Table 1

No.

Name

Structure

20

N-(piperidin-4-yl)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)pyrazine-2-carboxamide

N eVensd

21

N-(1-{pyridin-4-ylmethyl)pipendin-
4-y1)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)pyrazine-2-carboxamide

22

N-(1-(4-cyanobenzyl)piperidin-4-
y)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)pyrazine-2-carboxamide

ot

23

N-(1-{4-cyanobenzyl)piperidin-4-
yD-2-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)thiazole-5-carboxamide

F1C

24

N-(1-{4-cyanobenzyl)piperidin-4-
y1)-2-(1<(4-cyanophenyl)piperidin-
4-yloxy)thiazole-5-carboxamide

NC

25

N-(1-(4-cyanobenzyl)piperidin-4-
y)-2-(1-(4-
(trifluoromethyl)benzyl)piperidin-4-
yloxy)thiazole-5-carboxamide

26

tert-butyl 4-(5-(1-(4-
cyanobenzyl)piperidin-4-
ylcarbamoyl)thiazol-2-
vloxy)piperidine-1-carboxylate

SRV
1BuOOC” N HN—Q

27

N-(1-(4-cyanobenzyl)piperidin4-
yD)-4-(1-(4-
ethoxybenzyl)piperidine-4-
carbonyl)benzamide

28

4-(4-(4-chlorobenzyl)piperazine-1-
carbonyl)-N-(1-(4-
cyanobenzyl)piperidin-4-
yhbenzamide

Vgl
CIQAQYQ)LH -

C

29

4-(4-(4-chlorophenyl)piperazine-1-
carbonyl)-N-(1-(4-
cyanobenzylpiperidin-4-
yl)benzamide
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car bonyl ) benzam de F3¢c ....V
M (1- (4- cyanobenzyl ) pi peri di n- 4-
yl)ter epht‘ﬁglz%ﬂlaés'%:

T (1101 CN 31
(trifluoronethyl)benzyl)pi peridin-4-
3Ca WT 1101 * CN 32 N )é’C)l'PUSE)

009/041448

-(1- (4-cyanobenzyppi peri din-4- yl)-N4-(1-phenyl pi peridi n-4-

ypt er epht hal am de N

Table 1

No. Name

Structure

N-(1-(4-cyanobenzyl)piperidin-4-
y1)-4-(4-(5-

30 | (trifluoromethy)pyridin-2-
yl)piperazine-1-
carbonyl)benzamide

(o~ "

N'-(1-(4-cyanobenzyl)piperidin-4-
yh-N*-(1-(4-
(trifluoromethylbenzylpiperidin-4-
yDterephthalamide

31

H
FiC N
T

N'-(1-(4-cyanobenzyl)piperidin-4-
32 | yl)-N"-(1-phenylpiperidin-4-
yDterephthalamide

QOO

N'-(1-benzylpiperidin-d-yl)-N*-(1-
33 | (4-cyanobenzyl)piperidin-4-
yDterephthalamide

Pevcasy
Qo

N-(1-{(4-cyanobenzyl)piperidin-4-
yl)-2-(4-fluorobenzyl}-1,2,3,4-
tetrahydroisoquinoline-7-
carboxamide

34

2-(4-fluorobenzyl)-N-(1-(pyridin-3-
ylmethyl)piperidin-4-y1)-1,2,3,4-
tetrahydroisoquinoline-7-
carboxamide

35

T-carboxamide

2-(4-fluorobenzyl)-N-(1-(4-

3¢ | Caifluoromethyl)benzylpiperidin-d- &Q\f\:@wﬁ o
y1)-1,2,3 4-tetrahydroisoquinoline- \O \/@/ 3
7-carboxamide © N
2-(d-cyanobenzyl)-N-(1-(4- NC‘@\/ "

37 | eyanobenzyDpiperidin-4-yl)- N N\O ﬂCN
1,2,3,4-tctrahydroisoquinoline-7- Q N
carboxamide
2-(4-cyanobenzyl)-N-(1-(pyridin-3- NC‘@\/ ’

38 ylmethyl)piperidin-4-yI)-1,2,3,4- N N =
tetrahydroisoquinoline-7- 0 \O\I\/@\l
carboxamide
2-(4-cyanobenzyl)-N-(1-(4- NC\@\’ H

39 (trifluoromethy)benzyl)piperidin-4- N N\O \/@’Cﬁ*
yD)-1,2,3,4-tetrahydroisoquinoline- Q N
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0 0T 10CN 33 NI -(1-benzyl piperidin-4-yl)-N4-(1-
(4-cyanobenzy%ﬁi eridin-4- yl)terephthal amde 1111rj 110 T 110 34
N (1- (4- cy¥f3d E{})‘Pﬁ pi peridin-4- y1)-2-(4-fl uorobenzyl FCTUS2089/)11448
t et rahydr oi soqui nol i ne-7- carboxamde 41 0 0O CN 35

2- (4-fluorobenzyl)-N-(1-(pyridin-3- ylnmethyl)piperidin-4-yl1)-1, 2,3, 4-
t et r ahy dre+seguinroHne——<carboxam dieabz'rel“l

No. Name Structure
N-(1-(4-cyanobenzyl)piperidin-4- F

40 yl)—2—(4—ﬂ1.10robfenzyl)-1,2,3,4- \©\,N H N
tetrahydroisoquinoline-7- \O \/Q/
carboxamide o) N

2-(4-fluorobenzyl)-N-(1-(pyridine- F

4 3-ylmethylpiperidin-4-yl)-1,2,3,4- \@\’ H
] . L N N
tetrahydroisoquinoline-7-
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[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 moictics are defined and referred to throughout primarily
as univalent chernical 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., -CH3-CH»-), which is equivalent to the term “alkylenc.” (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 arc undcrstood to have their normal number of valences for bond formation (J.e., 4 for
carbon, 3 for N, 2 [or O, and 2, 4, or 6 for §, 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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inclusive of m and n). The term “Cm~C11 alkyl” means an alkyl group having from m to n

I
(tr
yl)-
37
1,2

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.¢., an alkylene group). In the case of an alkyl
or alkyl group having zero carbon atoms (i.e., “Cgpalkyl™), 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 “-(Co-Cs 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, Brand 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 pheny!, 1-naphthyl, 2-naphthyl, indanyl, indenyl,
dihydronaphthyl, fluorenyl, tetralinyl, and 6,7,8,9-tetrahydro-3H-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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phthalazinyl, imidazolyl, isoxazolyl, pyrazolyl, oxazolyl, thiazolyl, indolizinyl, indazolyl,
benzothiazolyl, benzimidazolyl, benzofuranyl, furanyl, thienyl, pyrrolyl, oxadiazolyl,
thiadiazolyl, benzo[1,4]oxazinyl, triazolyl, tetrazolyl, isothiazolyl, naphthyridinyl,
isochromanyl, chromanyl, tetrahydroisoquinolinyl, isoindolinyl, isobenzotetrahydrofuranyl,
isobenzotetrahydrothienyl, 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,
isoindolinonyl, benzodioxanyl, benzoxazolinonyl, pyrrolyl N-oxide, pyrimidinyl N-oxide,
pyridazinyl N-oxide, pyrazinyl N-oxide, quinolinyl N-oxide, indolyl N-oxide, indolinyl V-
oxide, isoquinolyl N-oxide, quinazolinyl N-oxide, quinoxalinyl N-oxide, phthalaziny[ V-
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, benzothiopyrany! 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 V-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.e., a heterocycloaikenyl).

Heterocycloalkyl includes monocyclic groups as well as bicyclic and polyeyclic ring systems,
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yl)-1.2, 31n§1u£11%tg ngléég Eu?cl gl %lélysrt]gnlml rJl'%e hgtergc?yrcﬁ)gfl((?l Ting 1s optlonalfy fused to other
heterocycloalkyl rings and/or non-aromatic hydrocarbon rings and/or phenyl rings. In certain
embodiments, the heterocycloalkyl groups have from 3 to 7 members in a single ring. In
other embodiments , heterocycloalkyl groups have 5 or 6 members in a single ring. Examples
of heterocycloalkyl groups include, for example, azabicyclo[2.2.2]octyl (in each case also
“quinuclidinyl” or a quinuclidine derivative), azabicyclo[3.2.1]Joctyl, 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 homothiomorphelinyl 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 substifuted”, 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.e., a cycloalkyl) or partially unsaturated (i.c., a cycloalkenyt). 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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5020, v, OKpGHA B B A o e A B o 3 a2,

P(0) (0127 21Kk0h,MK;1-GaRe03 @ R?200)Z Co- COUBYTRAAOIN o SE)s RER ) Go Tl WIRY D) -RT2-C4

o 0) Rz, MR G el o DTS S P QR e . scof
2-0(Cy-Cy alkyl), and -NOs, in which no alkyl is further substituted.
[0232] The compounds disclosed herein can also be provided as pharmaceutically
acceptable salts. The term "pharmaceutically acceptable salts" or "2 pharmaceutically
acceptable salt thercof” refer to salts prepared from pharmaceutically acceptable non-toxic
acids or bases including inorganic acids and bases and organic acids and bases. If the
compound is basic, salts may be prepared from pharmaceutically acceptable non-toxic acids.
Such salts may be, for example, acid addition salts of at least one of the following acids:
benzenesulfonic acid, citric acid, a-glucoheptonic acid, D-gluconic acid, glycolic acid, lactic
acid, malic acid, malonic acid, mandelic acid, phosphoric acid, propanoic acid, succinic acid,
sulfuric acid, tartaric acid (d, 1, or dl), tosic acid (toluenesulfonic acid), valeric acid, palmitic

acid, pamoic acid, sebacic acid, stearic acid, lauric acid, acetic acid, adipic acid, carbonic
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NR72C(0) R72, -NR72C(S)R72, -NR72CO2- M+, -NR72CO2F22, N1172C(S)0R72,
-NR72C(0) NR82R82, NR72c(NR72.r. 72 nc. and _NR72c(NR72)NR82 R82; and

each R 81 VQ201déHahdent |y R71 or alternatively, two RECI/USROORAH148

together with the nitrogen atomto which they are bonded, forma 5-,
6- or 7-nmenbered heterocycl oal kyl which nmay optionally include from1

to 4 of the,sa r different  additional . heteroatons, selected from

e or oup by tensehte B feidh e R e RO RS0 Fih e 4ol

al kzll Subg?f?dtﬁkia@i;ﬂigmﬁackbiﬁmﬁ*ghﬁ:u&ﬂideﬁ&,dlml@datgcl;}»taﬁtjyadi’dpg%mpﬁ@ph@ﬁ aaidkyl )

or (Cl-05 uor o ). ea R82 is in ndently R72 ar .

ol mat s BBy R bt S8 R st Bt O RO P S S TTeFF %t om o

mi CE t hey,saﬁﬁlthﬂﬁ?ﬂaﬁkulfﬁrﬁi fgﬂicﬁ251aphtlﬁrlen®-lsul7onn§?dﬁiﬂﬁpi€tdicha’ﬁ,&éxﬁgylﬁiead:ik,y|
ich may optional incl.yde, 1, 2 of, 4 0 e sanme .or different

o T oa s B S et g ek R B bR T etng of 6 N and

S, dOf V\Gi @Jt‘mlydﬁoﬁlyiy-nhlﬁ%icdcﬁdQélei@liciﬂBlnladl:(dy?éhic_&t[b,é‘atftci'lhit: haid) (2&6.@1&31{1&(:?_&1&1,

i ndepende e, . far e e, an a i ian, such as . .Li+; an

mont oo st s Bl fze i Riapee e S Rt i, DRI b of

t he count kydrblearicioie, Isdpbhidiyalde plthatdsafdnicedid: icdtakacidaritridaciaorotic

ionized formof.a presently._disc]osed ¢ ound and the, other. a.

Loni oal coieatticteR, B L GRS i SRo e A pte FiebbGe feic

d: Ec: psedaMrgwbtﬁaidﬁmﬁzﬁeﬁoéje as cpun'éler i ons Lor such di val en':1

al kali ea ions, or a do i.oni zed conpound,can serve as the

ount er T IR3HL " Ser R maP S st B S et S B e

exanpl els, ;Prbﬁ?QRBfeiﬁo ﬁﬁaﬂtatitrelcbﬁameéthrelﬁorflﬁﬂdﬁd (dridiytbat Wdkrgoes a

N-pyrrolidin N pi perazi nyl., 4-net - pi.perazjn- 1- an .

R o e e i R A RE STy C A R

carbon at ang. Prodiugsis fiequehidyd butalbkeo&sarily, pyisrtacoldgydallatidctive ugtiloar yl

groups are, unl.ess otherw se specified, - . | 0, -.0- :012. 70,

S50 0, & NEaB TG s e PR g Bbically Sihppgd® Masipe Auporionffgiced

-S021170, intbOBud beityed to0SMAQAt reqBORibA tivitDBHiBa Alodroup (OISR bAGR) to

-P032(ML) 2, -P(0) (011 -P(0)(0127)2. - C(0)R70, -C(S).R70, .

Ry B e ey e et o Py S e specified

L o e ) 430 a8

ONLL, 7000 PRIt Gher e hieh 5 R DTG T R by Ee9 ang

- NL170C( N7 )aNRBOBB6ducnhley soR60ageit/Dch Rbyandniyinealyslight bprediootshy

defi ned. %0229 ubsti t uent gbr.gaﬁgse f]ogn heﬁ a!aq ens. on hné‘tarcg%egoﬁt ons in

"substitu ‘E‘Bgc eotrg’?pc%qr?(yl pg d ]iély(gcf/% oalf cyﬁ ’gblu%upbs , unl ess

ot henvi setespeaifd. cthe agdR6En be @dolzenous OIHe/@nditiGRHOuse, sucNRBARBHme

tri hal oneth 0- 1\

- S( 0) 20R7 Bfex‘gnﬂgegéﬁf?%i‘i%gioﬂ?‘EBN%QHQ@%S?%%%%)71928'5@‘%8‘)1“-2“#{"65’%3 2(1V) 2,

4) (0) ( 0112pfadit 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 ir 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 promoieties
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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P(0) (01270) (OR70), -C(0)1170, -C(S)R70, -C(N1270)R70, -C(0)01170,
-C(S) 01170 , - 0%NR80R80, - C(N1170) NR801130, -0C(0)1170, -0C(S) 1270,
- 0C(0) 01170 20‘%&6 $01270 , - N1270C( 0) R70, - N1170C( S) R7@CT/US2009/041448
-N1170C(0) 01170, -NR70C(S)O0R70, -N1170C(0) N1280R80 , N117C(NR70) R7
and - NR70C(NR70) N1180R80, where R60, R70, R8 and M+ are as pr evi ously

defi ned. O]I certa i ments of the conp ds. di scl osed
nor 61 . alGidlup T Eb R SorBR s, Pocrtes B A St b e dree,
1, 2, or ﬁarswmﬂd inld@ate,or Rydite BorUbst i t uent s, or | substituent.

0231]1In ain e red .enbodi nent s,,. substituen [OUPS On
ooneti 1ol B S gl ree ff{&%ﬁ&}ﬁ%ﬁwﬁv alsq e that the
het er oar ylHisgsd psucars dfd'laile@d ed -ttﬂzﬂcluddlsc(t@lcaﬁiﬁ enribhéd3briidofhial ppakiey| ) |

-N(CO-A4 aI K C Kk

al (kyl ), - o& sc%sbléeﬁl%ieil 1508@63 11'(1:&%@&0%@@} ]havm%% )s%]ef%isocegnumber
alcl(%l) 2)( (CObL%lf&”JT&ilYi’n)lss muiNb€ER)- Sdwill Ueyab ﬂxﬁﬂtﬁ&e@ﬂskﬂl iﬁyﬂléf(rmoﬂéonlaﬂskllﬁi)l()n
and ) N O RRTEEYCoRio MR PR SPF P LAt P el o GO TRy
COITpOUI’ldSe)dlhﬁﬁH, &ﬁﬁﬁuﬁtﬁﬁﬂhﬂg ﬁ:ﬂﬁbrﬁb slembmapboiyhitiedzed $n ploan slRed incial | y
accept abl e salts ceutlcall ceptabl.e salts’

phar maceufadPaY ﬂa%r@é*ﬁ g"é’Fe }“E“ P‘.e"’PE‘B‘F“I‘dF éﬁ% © gl g‘eSF"éﬁ&P%’BGS‘
from phar aﬂqﬂwgemabdtmmﬂﬂmﬁtam and@a-bt exrichediaiadali@ctiRdstseonekibod ng

d d b d d
compound PEEBhere S ReaPT SOEy B0 APt PP AT N O Ty

accept abl endigole @xineatatisids. Such salts may be, for exanple, acid

ddi t t f ids. .. :
benzenosulBoh c. SRt e oh PE oS o GRS ERT DA 4 B Lconi o
acid, glyeotpte byedormiget dompatirive bmﬂﬂgbﬁaja@iﬂdadqﬁmb@iﬁi moaeiudh preaadied, i

artar o B 6o By R P @R Lo PREpRLARE I Hon e bz ¥

val eric a(t%atasepapusiylmi;tuiu&aagged @lahmrmd@omadtm &elbaamndzdmaod;pomtdeamtmaadl d,

I t ip di pi b i d

a2 ol or obeits 4R i Fesh e P RlsE 1Bt LGRS AR el G S rvhectrerse S
aci d, funhmdmgaf:ﬁdadrgmlcamtladdtmnamd dsmgmwaeﬁadahpef)md@e@dmmgatcdrantc aci d,
2- oxo- gl ut 8

hos horl C aC|
Coorni oni ROhiRigRE ComMukEShRBARRRD G S ARkl bl BRI b mifh e g1, give
acid, 1,5a rmlp&eﬁhghﬂmemﬂarsubfamnmtml a@fmedzwmpm dfaadhéﬂeecsn;joimmmm l&ci d,

p|val|c a r.epht Al ¢ agl n i.d, .

P todeoy! Clkim aabe BY Rl et eSS S i 9Bl o o
acid, ol euahpcmectdz,recmpmeagohem c acid, ascorbic acid, (+)-canphoric
acid, d-c ors Ifonl cid, ceti c

actd. o cammhor syl o0, a6k 16N LEaCRlLC At SLOBRSUL OB
aci d, net hﬁnmulhfmmeltb lmgﬂu}bpldmchmeamnmmaggldtathmnttSrtcana?mud: {GSTptAMPECI d,

oxalic acigd, .picr i n licylic
aoi . gonts M EEG e iy vy RS ARG o RERANE RO
compou nds catesxylabd) edich év @k of tha prodicaoofFMPK.0Mi idedase in gY@l canglates mith an
"Prodrug’ ln%%fs%lgttgatgoftp I va ovd%nof an active conpound (drug) that
undergoes™a transrorha Fon* & e conditions of use, such as

w t hi n t h@2Bgidy, Thacompbeeis ef Stﬂuetuatfomdadﬂ)ﬂ@mwa)chmbg$d1amesteﬁ'atieﬁpuent ly,
but  not necaes ora{._l#l’to 1cra]1 ar%(r%te% l%lahnacrts r\zli r ectalll 1n%os\éee§ 1tmeltd into
the active druy ‘odr ug L Pare a'f ? P%Slb MESK 5

functio naforgnkatxxpls |contanhmag ey niped pl'faﬂ‘ﬁdeﬁtmall;&ccepta{barchrrlesqdllumﬁd01f or
activity \é\ii(cri rfen?s pf;hggern%ugreﬁtgl%f AN %h%?ﬁ 1W):lu(5e% er%utgﬁ %uso % %@Dt!ineBX whi ch
under goes "a“trdns t ¢l éa 3 Ader> the SpeCSI’fI ed
condi t i onst@fasuge (¢.9, negheass), umRmhwutat |oomahthg:abnuppnommd infiesopecchiigues
active drgl%th pke cl eavage of the pronoiety can proceed spontaneously,
such as by way of a hydrol ysis reaction, or it can be catalyzed or
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102351The presently discl osed conpounds, salts, prodrugs and N oxides
can be provided, for exanple, in solvate or hydrate form 1023610ne

of ordi narYO2MPP2134, the art of medicinal chenistry al $6T{§SpJ09/0414i8
appreciate that the disclosed structures are intended to include
isotopically enriched forns of the present conpounds. As used herein
"i sot opes cl uges t hose, atons.havi r but

ai £ rer ont A0S e AL ABRT IR ba bR p S0 RESEEAERET Th' c e
art upon ecanmufdt &b camplk, ih bee giitedaidht, € phgpoasrdiscal @aipbgtisn iatlodss acan be

i ched i to t t | d h .
e ched g 5ol08%, oL el 8 OmERL, B g COmUts nal . 2

radi oact i w&hfdfuafcbn&tmsmmbfmﬁndl&:a) @X}ﬂlvarl y, conpounds may be

i ched | t f t dtrit
N L L A e L Eh L
Such conpsiasal famulae (IPHeEXXIV) niagibe pieadiipinassotintiat withydnagr inbie  AMPK

pathway and its role t abol i 02371Conp sayed
Por b ol gt Rl S e AiHepbRReEie Potdnt dP By Ber £8Fet ng a
conpet i ti ingrediendi my: EasegcmiciliRoagbspdneaintaing mponds uﬁmmmbﬁdmim

HEK 293 c ranels [of0) d onto COSTAR 3 which is
hen- bl oo RPN TROE Aot sEaRG R ert enr Fgiea g oapies. 1022hel

adi ponect kqueanndr ailcanstnslaisedisgemgitieipevdes or pambies atulsibd, hart besdfemapiubne

i n HEPES buffer. L[anound ligands are washed away and the degree of

bi ndi ng of" PHE® §f58hectin i s deternined using horseradi sh
per oxi das g2¢2in] ugahgﬁmarﬁ inppadedforstril diden bEprpotihdsordigto mpsgeble with

adi ponectin_bi 0.t he e reduced .si gnal

Conpared 54 B Ssiebe oF R ARFaLi o Hnd Pl b SRS A an be

chosen ascditdisorard nfoteretgbnes seﬂie&t‘eééﬂ&dhu@rbm;gcohhmngef ovectieing ngdnsd

functi ona assays } i y tin rece n ?1

in-cel | m@%‘f"é‘P% HESAY "6‘3% a%eé pé PS?%‘”‘ Ve GRS @?F"aﬁrg ‘E‘%@“%‘&*’t"?‘%ﬂéf‘?

of AWMPK i slefpniard plaiatablle pna@hx’asodgy’rgﬂ@bcdnam aelaquenimgtediantis adngixture with

glutathione S-tr Vit ed by the

el st 1 ve B0k ePATRERAGTy bristiie Py B M SRR AERRRERE

which is abketsofl‘héslaexcpmﬁdmhsbe ﬁfr c;@d\vﬁﬂ’e inArt dllumltseasheas algppCarenreel at es

wi th an ingcreas fatty acid oxidat 2391 The

corrpoundsgocgif &34 uc?te la(ﬁoqf?ocrar?h ¥ %hof%ax’ I“\?jp ogpah Légran aqmgg% ered, for

exanpl e, dnsategtyitmg agante,atbﬂ oxpmplay et sarehl, byslgibiy acidbeddatg agents forspanmye or

rectally | nrcg e o d,rc]:d ia, aod lnynm&m doentb rt c?‘cldmmlnguon%glum lstedRfcCstearic acid

phar maceutte cep 611 e carriers, e s "GP BXCi prents THE

t er m par ent telcalThamblais eah lhaemeoatedlondieudee]sbepeartedltyalmewmmphmminsulmmwus,

i nt ravascul ar s cul a of . | al

i njection “Sr S"&} cogmtiﬁ"sl C?ec n|gpq ﬁeﬁ}@gﬁg@{eﬁ%ﬂﬁﬁ&% 0 5%dls’u{t&%%¥l 0Rf

2009/ 1321%@@bmzmmmmaal[@mqi Phabypoekit & swtaingd agos ovéradesmgean be

made usin e X one

enbodi nmen er Dla b I;es(r%@@ fngéa e?a&%a?eglgf%%%%?'ugg%m% &ﬁ% grace tically

accept abl élsteamﬂewerbe ahplayedt or exci p| ent, and corrpound as descri bed

above wit fer ru I 4 nthe

phar maceu @ B!S?I ?I}sg'%)]rs é(j:;ug% oseg E%‘g egegteé ag ha(‘aC%%ﬁtl\r{)caps[ﬂgg W:H:JC

of struct Llreabtlvreomgmtdlealms(nmged(\@bh)élt\ﬂ)erirmyd ﬂl@epm; @samnplmceéxsmcarhmamn vm th

g;‘gl S.r ent Sﬁm%gwggaﬁ%ﬂk‘é&‘d dr &%§§§& c%esg&[ %&grfgl ’the%cll%e%gdig{t is

phar mac eutiixcdlwithomro o 4n cmlrraédmmtfai enarnge p@nrmnnhtancb[ﬁar@’ﬁm orotlive aill.

formut ac (R0 a6 4 & LRWD SUBLARIS o] @Eciflial use, for

exanpl e t'abl e?s queous Ol |y suspensi ons,

di sper si b[[E4§)]OV\d6L]ROOEr sugreanmsesmammwl asuwmatdmtsdn Mwmfetmd'aqzsmiew or

syrups or el te

pr epar ed zsi%éiél)ré rsthe +%1uga§%%go{ﬂﬁ \5 S%r%ep %gné $ gcgl%f( \tﬁg e%t%%%fbéag? ﬁ?lg
agents, for example sodlum carboxymethylcellulose, methylcellulose,
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102431Fornul ations for oral use can also be presented as hard gelatin
capsul es, wherein the active ingredient is mxed with an inert solid
di | uent, Y@ 2@RA#IBe  cal ci um carbonate, cal ci um phospRSTASHOIRYHE; n,
or as soft gelatin capsules wherein the active ingredient is m xed
with water or an oil nmedium for exanple peanut oil, liquid paraffin
or olive oi]. [0244] Fornul ations for oral. use n al so be presented
as | ozeng@gjl.mpf‘g?' ﬂlychﬁf@tslage, SUBRHERHREO NS RITPIORR BT 0% SYiEHPs
in adm xt waeia;vuistpﬁrsﬁlg@i- fetamd ﬁgeﬁtuisaogbb enmﬁu}gb@umgpmoapﬁau?@ fdifexaﬁpkleous
suspensi ops.. .Such excipients ca uspendi agent s or exanpl e
sodi um caP’ Ykt ?‘E@Pﬁ“ﬂ‘lﬁ‘é‘@? °€f’€taﬁ§)’f€8% i yipfat Sl for example

hydr opr opydifieseyl16e] stadta@s 6, cofdalbaitn ploghdiadfethyletd dridenyilhdyiig @hindone,

um tragacanth an acaci a; dj spersing or tting agents such as a
Py gyt Rttt T A N A S e

conde In sat i:tlﬁflerw&diﬁﬁ\fiﬁl paiftia Pddtedl déw/eﬁlrfﬁmﬂfa'ttjgl cidMahdha haditbysa;alc:isd s, : for

exanpl e pol yoxyet ene stearate, or condensation.products o .

ot hyl ene. BRSIESEYIFYF PGl NP RAGIor SHdFTa aNREeE 6f Shlene axdp g pertil
hept adecagidiydeneonys eitmaoks andmheLioN deRdadds,For qriagit pblgetbfleretshipltane
oxide with partial esters derived fromfatty acids and a hexitol such
as pol yoxPEaRINAaEnd 18 BRSPS SHSPREHES MRk 180 Ity QERESPISHYHPEU Tt s of
et hyl ene exiie iyl dr pREdplyy-hyRIEd:§bEz6kY, ohest nicrOoldriktayendss bitkSor ardek

hexi t ol anh‘yd,ri des, a1;?ar exglg})l e <{)ol %let h%lltene sor bi tan nonool eate. The
aqueous s [[EPERSIHAS AP SRR BHEEPE 88T Sof Bt BB 819 Pves, for
exanpl e ejgyé], O0O0ilNsIRpDEIhs dan By thiaxlyiee by aBpdding e abiveliiralidal ipai ng
agents, one o re flavoring agents,. and one or nore sweetening.
agent s, sttERiaae oy iEr BerGarecils plaMvHolL Fsme ] ealblb ALT SRENE AR e
;or mul at eglichys &uﬁ@@aﬁﬁmgrﬁe:t@lya@@kr?s&nh gy aﬁliaxapalt ickenigg agag;a?oa@c:aﬁpmi ¥

or exanp|e arachiis ojl, oliv [ sesane oil qr. coconut oil, or in
Lt mor a5 Yere i pareirvig e Bty PRttt I DabRaR e oty

cont ai n aaddail eXeeVidgpab@dit oralpespara@Rp Teesb ersosidonsheayhe paesatdd ty thr
cetyl al cohol. Sweeteni. agents and flavoring agents may be added to
prozi de patdionor an gty “‘%ﬂ‘eﬂﬁ %ftais‘i?ﬁ'?‘?a%ese co?rpogi tions %/ny be

pr eser ved[(ay7|t heDagdsbibic powdds @i geatiules axhbblaft pepaticasf asoamedisc aci d.

102471Di sper si bl 0 .S d. granul es suit.abl or .preparalion of an
aqueous. susparion 5 Wi it PRRMS R el il RacPEREER be

i ngr edi entispansiggloriwetting agandt, tshspandi gsqpent ahdigneatr moed réspiyathge nfuitable
suspendi ng. agent and. one g‘r nor e re,serty,ati ves . %Lgyttfgbl e di.spersi ng
or wet ti nERGuH € g aE e R R AR it B os e

al ready nmehtichaddboad axdiitioddidixtipiana) foleskamplic snteenidzpflaverangli@oloring

sweet eni n? %I avo&i FQ andt col oring agents, can also be present.

[ 0248] PhaFHlteil e P RS bsi ti ons can also be in the form of

oi | - i n- wajiz2dsje muPkinaasutickh@nmposiyorghas@scdarin the famvoé gitiraiyhier aidlsion. a

m neral oil or mxtures of these. Suitabl.e emulsifyin S can be
nat ur al | y&h%?f[?'rrfq’]laﬁgc a’b T ooF %@e 8@3%?1?85%?%@35?? 8¥th%‘%'m§@§1§{§ac ant h,
nat ur al | yeqaigifiyifig 4apgntp basiehatitail@ ®ccuihrg gxanft eamply gixeacacialeeguhi n, and
esters or parfial esters deri ¥edhftr omfatty acids and.hexitol .. .
anhydr i delf28argyh atitelly-occumhgphasehatidss, Sr exipl SOy foan, kg & Ap4 &5

product s eirtidlkReesabdivep @i fatty st endharitblhandydrides i@ eeamesorfian exanpl e
et oni e CRRs Runer - ARERPL Y Saror EprimsSleRa e SReR g "

f or mul at edxampldpodmeediiendina goragmnhcpoolkae. Ehesmulsiong tancdsoabntaip segpydngrge

gl ycol, so%ag%ol. q%I cose or sucrose. Such fornulations can al so
contain a® PR N preservative, flavoring, and coloring agents.
The phar nmpe2ait i c 8jrupwanp eBxtitsicamse fooauiatekwitinswdeenihg pgonef foacatmplei | e

i nj ect abl e, agueous .or ol eagi nous, suspensi on. o Thi.s_s ensi gn. can. be
fof mil at e REEoPaR e PR R R AR SRB T IORIRL G SR g

demulcent, a preservative, flavoring, and coloring agents. The pharmaceutical compositions
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f02521The conpounds di scl osed herein can be made usi ng procedures
famliar to the person of ordinary skill in the art and as descri bed
herei n. FOVORWAHMB conmpounds of structural fornul ae FUFUSKANOLLE be
prepared according to Schenme 1, below, or anal ogous synthetic
schenes: Scheme 1 [02531Referring to Scheme 1, a 4-am noresorcinol

i, for exa reacted w.th t hyl trlnethox acet at o for

ot hyl oy Gy ST A5Er s OB Res PO RRRP TR G e Guspoha”
saponi fi eehntuaemmruaaa@aﬂngmm Iaohﬁmenmg/mb@ahﬂeweamamg 6r Wettingd

B e o R BbBR S )l f O ARbEAShSLOTHEL R Kt
Hy dr oxy be ppdratioaxaz dbetarshoicainjectablé solitn 0osippadsiomintamon fisxic pxamiye, a
[ ri din-4-o0

1- subst i t ut ed
1 Ca (1 11 FHeGOBHERRYAS B s Eemtidss BL4e) g pupish Amons e
N-subst i t doestiied ahitgy @h@@l‘*éﬁﬂs ey Rz %ﬁﬂ)@éﬂ&m&ﬂaam@efa golaigonand The

het er ocycl oal kyl oxam en be fur
oubst 1t ut batonie iR eSO B AfeTTa: B tBeT ol ST g i YR & sobven
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rotectin rQup can renpv eridine.nitrogen can
Goupl ed m?x“?reaﬁga%yr b e f «iteay Gf%g‘fl fh s i dff@&ﬁ%ﬂ?&mound
vii. O cpups&stionioningetabRé.n situations one of ordinary skill in the
t will di f t ts .t ff f .t
i vi dual2SlepsCBPoEae Rt il TG OAD BF JRErerniareY febe

subst i t uerdrs.of Syppbdeti¢sCe. gxﬁmbﬁsadaﬁﬁstm@vbﬁieddrbgl "Thatsd dompxstigk earlbe

[02541Cb ound of structural farmul (V1I I & ared
bocor di noPEBMEL RIS HaRaRnd g dr S ket S Dl adle

HCl HCS N&GEM rhpc{armﬂelﬁmthqﬁmét)thﬁhbta@mp&ﬂmgland will tharéfure melt in the
102551Refer H % g % lud 1 I

6- ot hoxy BERTUE AP B9 G- SUobdpaassialsdnstids cpeos pfer aybaabiely ' epeehysokist eq
with pyri ¢i2eijum Oyepcatd qfrstr@ta;raltfhemlaa(C}(letdnanobe tdrmﬁmemi met hyI
hydr oxybenzo[. d] t hi azol. car boxyl.ate iii

Dnd o) o PRty ey MRS, o<prdi i il aRe e SRR
het er ocyc b@aduk@flbamslpmd(eeo@msolaedm olicachield. Adveﬁltﬂgmphyp&eljuvdnman)ch tolofabr m
an N-heterocycl oal k t‘y nzo%d}ltt hi qq 2 boagla c?

Hydr oxybef%: %‘8‘ Cgﬁ’razof"éeé x%r}ﬁgaa S8 5 1 8 or exanple, a
1-substi t yezf pi Pl aod1pnur¥ﬁs discl()ﬁd gergin can be made using procedures familiar to the

1-(4-trifluoronethyl ph eridin-4- .t otected, to form
an' N subBREE BB RALE AR b AR b R B ke o e i
The het er eencolra dibrkaylae () (éﬂycanfoe ieparabacbarmptathean! thhlow, trenflugduker
substituted for exanpl e, as shown in Schene 2, in which the
I\Lsubstltﬁ?’@m 8?0 the" anide is a 1- protected pi perldl n-4-yl, the
protecting group can b rem)ved and the piperidi ne nitro can be

coupl ed witho yI"ﬁfia [ (or hahu o form
conmpound vi i fﬁ:& o F9: Mﬂgnwf%ﬁe ng;gg;nrze t hat
di fferent reagenm@ can be used to affect one or rypre of the

i ndi vi dual steps or to protect i nt er medi at es where appropri ate.

Specific synthetic exanpl es ar ffovi ded bel ow i n Exanpl e 2.
[ 02561 Conmpounds of structur nmul ae ‘{I}I)} can be prepared

accordi ng ti*&@ihg_r?‘éwge# or anal ogou T@[ @ng$cu

DIAD, PP, dioxane

Hem

/@l 2Hal DIPEA
FaC R = CHzAror COAr
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li vivii Schene 3 102571Referring to Schene 3, a

2- am no- 4- met hoxypyridine is reacted with ethyl 3-
MOeroﬂ@%%%ﬁﬁetofonnm1mhw PCT/US2009/041448
7- met hoxyi mi dazo[ 1, 2-a] pyri di ne- 2- carboxyl ate which is hydrol yzed,
for exanple, with hydrobrom c acid to provide 7-hydroxyi m dazo[1, 2-
a] pyridine-2-carboxylic acid as its ggdribronide salt iii. The

7- hydr oxyi ni dazo[ 1, 2- a] pyri di ne- 2-38FBokylic acid iii is then
condensed[mis:qh arbreiriag acyhboal oyl aithdiesofdnol, for@xdmipdé, eataekd with methyl

4- anlnopl |d|ne) to a het ey oc oal]c v g .

7- hydr oxy Ba[citatf to %}Tﬁ? Q}Y,:E’dﬁi’xé’ qnﬁ%[gk %{‘J&?xylate ii, which in t.urn is

7- Hydlr oxyLA]Sbﬁiﬁé’d)t[hén cbnadnad Wieh n&aezo@albbmaﬁnd@: g.,\& pr&ect@uipdngfopipciiiinef or

exanpl e, a |tut erl al

Cr 1T uor omdPIyMpRaHSE i Bt st Pt |

% SUESEI t iy &dh}&fe?‘i’o{lqmlzﬂ&{akjﬁk?ﬁﬁ?& mlﬂ@ﬁplb&wah,g‘bwampl? ﬁelc;@bbm?temt de v.
e heteroc oa e 0 ar am,.de can en e ur er

Subst t ot SRR o EmIre SR R TSP - R o App it

N-substit uaabcﬁfoambmx%i@ﬂmbp&zaechrudanmla@t ?ﬁlepiefgﬁfcydbdﬂcyﬂmyiety dfiite:

protectln roup, can_ pe \' nd . the pl riraine ni 0 . pbe

coupl ed wHH*& F?l‘i‘%%‘i'?ﬁffr%g\?% q3d‘é‘“‘€6 po&legﬁ‘%ﬁ%fa? %h@rvg} T Ché‘%‘c‘)i}ll gﬂ?de)

to form cqmowbdmm of thY¥ an@xﬂéﬂ’sSQrpr(thbtédEtﬁ;ﬁeﬂiﬂi&l %S mapnomgcgm @hn be

ordi nary skill “H t he art ebdlffgrep rea to af&nﬁ%lone

or nore ofMoyEd ¥ d‘?"\ﬂ“&ﬁ?&l“eﬁt@ﬁ? BP °t P18 g“b‘ at @rc? e‘%PBIP{

gelr tai n ohalidbe BHbSImpduedvis . OSpesE,fin eerﬁmmtﬁwlbns:one»amina@ skitlén peari ded

ertow i1 n

X l.e 3. [02581Conpounds of struc ura fornu
(X0 11 - (X e (PR S C B IS F e il eGPtk Pgieerd
anal ogous v&yioishEctrtifaiembstituents] SynfiieCt2Binpkes Gre plvitieAbelow in Example 1.
[0254] Compounds of structural formulae (VH)-(VIII) can be prepared according to

Scheme 2, below, or analogous synthetic schemes:
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EDC, HOBT N ﬁ

v 2 vi

3 0 Ar
_anHo O/ @ 4 O _ArCHBr Of‘&@: ¢ OJ
NN
dloxane /©, 2HC DIFEA O H
FaoC FaC

Scheme 2
[0255] Referring to Scheme 2, a 6-methoxybenzo[dlthiazole-2-carbonitrile i, for
example, is reacted with pyridinium hydrochloride, then acidic methanol to form methyl
hydroxybenzo[d]thiazolecarboxylate iii, which in turn is saponified and acidified to form acid
iv. Acid iv is then condensed with a heterocycloalkylamine (e.g., a protected 4-
aminopiperidine) to form an N-heterocycloalkyl hydroxybenzo[d]thiazolecarboxamide v.
Hydroxybenzo[d]thiazole carboxamide v is coupled with, for example, a 1-substituted

piperidin-4-ol (e.g., 1-(4-trifluoromethylphenyl)piperidin-4-ol) then deprotected to form an
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vi Schenme 4 102591Referring to Schenme 4, a nethyl

chl oropyr azi ne- 2-carboxylate i, for exanple, is reacted with a

1- substi t We€a009i134p¢ di n- 4-ol (e.g., PCT/US2009/041448
1-(4-trifluoronethyl phenyppi peridin-4-o0l) to forma nethyl

(pi peridin-4-yl oxy) pyrazi ne-2-carboxylate ii, which in turnis

saponi fied and then acidified to formthe correspondi ng carhoxylic
aci d iii. NTHEsttysdstaresy ploatkylgxvEsare g iaalssarboxamidandx Vs ietepeyglogligl s
condensedmgiehhofahd1RIRLAENS LA Al bk AFhOEubRinGed. Fr Na@bRCAs@Rown in Scheme
4-an1nop|Eer|d[ne) to form an o L .

N subst i t a8 dteshdedt-ybsiaugnk o B ypide 42 netarterbaiagrdifet-vly the prpéecting group
het er ocyclgalelréntdvedRhEthY pipéridiRaiteREP R IO G thi R QR 1RGhfI BERIQEr e.g.
substi t ut ed. For_exaqple, as shown in Scheme 4, in which the |
N-subst i t &efieYIdeliden o form epmpoundyviif. Bpe,efoadinaty siilb rtheyrhwould yecognige that

prot ect i NGif@f AN chfb BODY 8l @BSE dr AR i@l 138al Richd REUSHocan be
coupled with an aryl nethyl halide (or alternatively an aroyl halide)

) yl . : . :
to form cmﬁ%a%ea/wher@ppto@mtg-eiﬁpepﬁc gayhesr pragipley aieipeedded feloysfin Bxgnplear y
skill in the art will use different reagents to affect one or nore of
the individual steps or to use protected versions of certain of the
subst i t ueHt286] speempquadssfstprdirpldogulassPed XE) eande siarared 295 B® 19 n
Exanpl e 4gchkR 603 atsonsysthétdGinsrs: fornulae (XV)-(XVIIl) can be
prepared according to Schene g, bel ow, or anal ogous synthetic
schenes: m3y, Setigrfe*5 [ 02611Referring to Schemer 5, a A o
br onot hi azol e ngwLLe~actﬂfﬁﬁ%&mabéﬁﬁﬁndenéﬁ‘Smkmh an_appropriately
substituted hefgrocycl oatkyldni"ne (e.g., 4#4-anm nopi peffdif- 1 -
yOret hyl ) benzopitrile in the gxanple of Schene 1) to formthe
N- het erocycl oal kyl bronot hi azol egarpoxani de ii.
Br onot hi azol ecar boxam de ii canfthen he.coupled with, for exanple, a

1-substitut ed, pi peri di n-4-ol ", - o
1-(4-trif|uo@§§/mla rgeri di n- 4- ol @g@}% Subs it ed
het er ocycl &4l Kyl"bxy! hi azghegar boxani de 171 1° Ncolirs®e, i iorane
certain situati &ns one of ordinary skill in the art* wll use
different reagents to affect one or nore of the individual steps, use

pr ot ect ed fons of certain of the substirc s or use alternative
synt hetic Z?KZLQ .es symt hesi ze ub@mpreseﬁiﬁLN [ sclosed L£onpounds.
Specific syntheﬂggﬁggzﬁﬁféglgﬁﬁ roviged bel ow iﬁf&xdﬁﬁtgpﬁg(fg’xr
102621Conpounds of structural Pﬁ?nulae (XXX1) - (XXXI I°1')” can e

prepared accordi ng tvo Schenme 6, bel ow, or anal ogous synthetic
schenes:

Scheme 3
[0257] Referring to Scheme 3, a 2-amino-4-methoxypyriding is reacted with ethyl 3-
bromo-2-oxopropanoate to form an ethyl 7-methoxyimidazol[1,2-a]pyridine-2-carboxylate ii,
which is hydrolyzed, for example, with hydrobromic acid to provide 7-hydroxyimidazo[1,2-
aJpyridine-2-carboxylic acid as its hydrobromide salt iii. The 7-hydroxyimidazo[l,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-
alpyridine-2-carboxamide iv. 7-Hydroxyimidazo[l,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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0 Schenme 6 102631Referring to Schene 6, carboxylic acid ester i can
be condensed with an appropriately substituted heterocycl oakl am ne
(e.qg., 44(MOaMA&IEGeri di ndyOret hypbenzonitrile in the PEXAISHIOGOYHS
Schenme 6) to formthe nmethyl (heterocycloal kyl carbanoyCbenzoate ii.

Benzoat e ii can then be saponified to formthe corresponding benzoic
acid iii, is_then coupled with an proprrate am ne
subst i t ut é’&‘cb r}rﬁéwvarfﬁréenaef *E%H%He s ISRfﬁf&?‘r%P perigin-45yly e ﬁ%?fq%a %rg@ can

substi t ut gereploPalrad HH%%&peﬂﬂm@-mﬁ‘Uﬁ&tchﬁ W ®ApIRA REK hidlirpircaiyl M@iYie @ form an
N-substituted terephthal a course, in certain, srtuatrons

O
one of or afsHiyelsRR rrPyllhﬁhci% farf% commopnd e Qficpyrss B fortpia sigistiens opg ot

af fect ongrd@iaryBRi1En &fe abthall uiectiifféreld MdagSitep SFEE ofielor Wfole JFHIRL IBGTEGkI steps
versions of certain of the substituents. Specifi¢c synthetic exanples

provi ded BEPHF Hfﬂe%rﬁl%‘sefc%?@ﬁﬂ’@é\*ﬁ%@%% Wrcide HADEts FRMPS Hl ae
(XL) - (XLIbﬁ&mg@mﬂ&@Hpagﬂgkgd according to Schene 7 bel ow, or

anal ogous nt hetic sc HCl (g) . NaB11( 0Ac Schene 7

[ 0265] Ref gp%?ng %m@ﬁ%sn%e trucnaalcfwewjiﬂ\fﬁ%r %rrrﬁwwgaﬁ@mw ine |
can be COBMRMmEAMbdEw, bhtalpbisasRRARIsEn Rt hyl ester ii, then
reductively coupled with an aryl al dehyde to form a nethyl

2-benzyl-1, 2, 3,4-tetrah 'soquinoline carboxyl ate ii

Saponi fication of iii tQ_Vts correspo carboxylic acid i N
fol l oned hy_gondens nwith a hete ﬁ%§glkylanlne (in tﬁf? [agey”’
a 1-benzyl plpgridiff-4-yl amine) ¢ vi d&” ccarbokAite COUNS €co:H

the person of §%M | imubive artF£ nodlfy t hi s stHene rc0™Hr ovi de t he
desired substitution and regiochem stry off the final conpound.

Moreover, in certain situations one of ordinary skill in the art wll
use different neagents to affect one or nore qf the |nd|vrdual st eps

or to use pmogzbted v |ons o rtagﬁ Q&H&he ~ tltue pgcific
synthetic E%ngEpS'are pno |n“EZ@nple f

skill in the art can adap Nreactron sequences o s 1 71to

fit the

e, o
—_—
~ H
o N

Scheme 4
[0259] Referring to Scheme 4, a methyl chloropyrazine-2-carboxylate i, for example, is
reacted with a 1-substituted piperidin-4-ol (¢.g., 1-(4-trifluoromethylphenyl)piperidin-4-ol) to
form a methyl (piperidin-4-yloxy)pyrazine-2-carboxylate ii, which in turn is saponified and
then acidified to form the corresponding carboxylic acid iii. The (piperidin-4-
yloxy)pyrazine-2-carboxylic acid iii is condensed with a heterocycloalkylamine (e.g., a
protected 4-aminopiperidine} to form an N-substituted-
heterocycloalkyloxypyrazinecarboxamide iv. The heterocycloalkyl moiety of the
carboxamide can then be further substituted. For example, as shown in Scheme 4, in which
the A-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
alternatively an aroyl halide) to form compound vi. Of course, in certain situations one of

ordinary skill in the art will use different reagents to atfect one or more of the individual steps
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desired target nolecule. O course, in certain situations one of
skill in the art will use different reagents to affect one or nore of
the indi vivMOaP02484ps or to use protected versions of c&FTASEYP1tH3e
substituents. Additionally, one skilled in the art would recognize
that conpounds of structural forrmulae (1)-(CXXIV) can be synthesi zed
using different routes altogether. 102671Conmpounds suitable for use
in the presiansqBrogsetyesiag ogwaﬁlﬁaé@ﬁtw‘ﬁaﬁue% mpeeie $ygHhetiq remplgeare
conmpounds pRkidieRli&y thExaRpea. These conpounds can be made according to
t he general schenes descrlbed ove, for exanple usin cedur e
sinilar tﬂ’lﬁ’ﬂat Heaeurterf skt ?Iﬁ“‘%aﬁéx‘@m nbaaza%ﬁquf Ing, 9y

i nt endi ngséRmk8, W@rm;otgb@cg hetictgalemayent ors surm se that conpounds

of structural forrmlae(l) (CXXI'V) are mmcs of adlponectln whi ch
act as adi ponectin receptor agopsts. theg,a? ng the AWPK
pat hway. Acti vat i Ont e AVRK pathway has ) ct i ncreasi ng

gl ucose upt ake, decPeaS|ng gl yergen syntheS|s and |ncre. g fatty
aci d oxidation, thereby redu0|ng glycogen intracéllular triglyceride
and fatty acid concentrathp a ﬁpse ininsulin
sensitivity. Because th -nézﬁg pat way, conpounds of
structural fornul ae s *houl d inhibit the inflammatory
processes which occgﬁiﬁarlng the early phas s of atherosclerosis.
Accordi ngly, conpou#fds of structural fornulae (I)-(CXXI'V) can be

useful in the treatnent of type |1 tes and in the treatnment and

prevention of atherosclerosis, car vascul ar disease, obesity and
non- al cohdi26t] f aRtfyningmchdhséaéveom@mAb@wldlﬂfﬂ@)i gan bapodprsed wipect
of the pr LS f o] f g the AMPK
pat hvay SR AR R e e i o B MAUC, 1 APk
pat hway i mhmetb@)tendontiily dretbe @@mplwtf Seligmene tocfeinh theitlieterasydedlisdt | ve
anount of :

N ox e (P R A bt ey B
above. 102%01iena biyebstindrd dinstdin-4-d (aget h@dﬂﬁﬂorpm@:th)éa@m@lnearﬂmyﬂ -elgtod

oxi dat i ongify ,3 APs%Létg&tE'cF @cl&ﬂ@l o%tﬁlé}‘élei? cixax‘MdEFl i. a0 Sl @‘h‘i' ve
amount of a conpoun ceutlc y acceptable salt, pr od rug,

N- oxi de ( esrtaggitvations ene Oﬁymlrran@sktlheﬁ@@rt)mkbmswﬁg@é reapents tolaBent pse
above. Ac f
e
phosphor yelgriative onthaBC ! igteains foysyntbesize d nresgntlyaiisglogadi cOmBRHHY | Ypgsific
thereby rediclng. hiﬂi%sﬁ%%?&'fﬁeﬂ@&lb@%@ian{ﬂ?é onyl Co-A and increasing the

rate of fatty acid oxidation. Because presently discl osed
conpounds [@&# i nEpmpaeds dfstmaural fomulsdXENONRRETbendE PrREEEd telingan

reduce the, sabLbE iR Of anhBLdu¥ sAicle @pbgat i on and therefore increase
its over afolétrate 10271 1 éanotjﬁhere %rrbodl ment, a_met hod of decreasing

gl ycogen concentrationan a cell includes co
ccepfabl e salt,

effective anount of un har maceu

pr odrug, N-OX|d&o%9[33§%%pteﬁh%lgydrame eof ) @r conposition
descri bed above. WO 2009/ 132136PCT/ US2(09/ 041448 [0272] I n anot her
enbodi nent, a nethod of increasing glucose uptake in a cell includes

contacting the cell w thoan ve afwmb of a conpound,
pharmaceutical |y accepiah Qdr wecHTN~oRi de (or sol vate or

acgt g cell with an

—aL =

hydrat e thereof) g hogi tllon descrl bed above. [0273]1n anot her
enbodi ment, a nethob of r educi ng triglyceride levels in a subject

i ncl udes adm ni stert ng to subj ect an effecti§e anpu f a
conpound, pharmaceuti cafjty "dccept a : , 0 n(or
solvate or hydrate thereof) or eQ iti ri Bed above. [0274]In
anot her enbodi nrent, a nethod of increasing §nsulin sensitivity of a
subj ect includes adm nistering to the subjectvan effective anount of
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[ 0275] Accordi ngly, the conpounds and conpositions disclosed herein
can be used to treat a variety of netabolic disorders. For exa

in one enD¥AReEAI2I3G@ met hod of treating type Il dlabet8§TﬂﬁﬂHWngPect
in need of such treatnment includes admnistering to the subject an
effective anmount of a conpound, pharnaceutically acceptable salt,
prodrug, solvate, hydrate, N oxide or conp05|t|on descri bed above In
anot her embodi ment, a method of treXfFP or preventing

at her oscl fpgsyi s néfemg w RYGEEH] |c@d'30)§f'l18 8@8 Bstdr M cih IRWBREded Wite haldes
adm nistering to the suegj ect an tlvt‘e§ angunt of a corrpound

phar maceufRPERT Ry substipt Bﬁe@r%&ql?a kyﬂﬁ“B‘b“r(G HEaieernigiRilae (or
sol vate ogy rﬁié‘cﬂﬁﬁk@zoﬁﬂﬂﬂé 80h9 exampROAPERIEIGPId f&@ﬁ@& gl above. [0276] As
descri bed above t he conpounds di_scl osed herei n can aﬁ% ‘22{3% i vators

of the Awﬂwewmwé}vlca;&e@eyl&heﬂ@m if. iBenzoalsitfar henBotipamtzd %od
conpri ses dm@;sdnafhg B@hz@nb 301&W&h&ﬂﬁs“m@b’coﬁlﬁbd WEK arl dppMoiptifi@adine (dp. M VO) Dby
contacting a, cell a conp rh% phar naceutbcalje‘}/ accept apl e salt,
pr odr ug, Wbét%P‘S%P‘P?ﬂ‘dl%e@F \?%&“6‘ ’%ﬁ e ot temaElyR) s G0t 2

descri bedgabayRd p@énmnﬂh@&@rohﬂgn A-sORANELpHah&mIRCE LT dBadst, Yin
acceptabl e salt, prodr u N- OXI or sol vate or hydrate thereof) or

conposi ti éfﬁtaﬂ‘e“été?fiob%‘ﬂ’eéf Brdmagysk (will useghiffercpt fragrainyto pifchepeRfount
suf fici entnotdbrimRdbdiiligul s8R of\Rie ﬁx‘éfebt\éﬂ w&aﬁsdafsérmdyof&mumxﬁ@m S

t hereby induced. Such nethods § usef ul g%sstudyl ng the AMPK

pat hway anpECiicsynitis examniss ey, Qﬂa of BFloWEL PSR and” di sease states both

in vitro gRg4i N CoMpounlied §ikloARAtibiaTlae IROMNTAS cah Be bRGarttbR cdfling to
conpound, pharnaceutical |y acce tabl e salt, prodrug, N-oxide (or

sol vat e 05"1??9’6r7a1feé°"f=ﬁ'é?r@¥9ﬁ?‘15(§?m JEMEi'on as described above in the
manuf act ur e~Q medi gagent fo of the iberapeutne r

descri bed H FoT GxaANpTe, Hmﬁbgan’mjmﬁ*be fmd\on
of trigl ycerlde Fevel s in a sudj ect,othe treatment of type | ] o

di abetes in 4 subject, or the tréatnent or prevention of

at heroscl erosis or cardiovasclul ar disease in a subject. WO
2009/ 132136PCH,US20 4 278] Theuwwg ot m@ sed herein can

be Iinked mn .,; S pPH examEh et qﬂ:mw of cN
experinments eMxp bring themr receptor b| ndi ng, efficacy aniﬁj\,@

met abol i sm Accordi ngly, anot her e pdient is a l abel ed conjugate
conprising a conpound as di scl osed hereirn covalently linked to a
| abel i ng #@65lt, Bpfiropal $ohem¥,auegimoal ,2.3.AkerahydBeibdqainblineliicarkigrcoayeded

| abel i ng ﬁ%e onlh E?ﬁ{h?l%gfehi’ t &{u@ e}g{” ef)l@&)rﬁ/ﬁ'h ?Jaaggll%!lde deo folif aar t

upon consi resen |sc agent can
be, for emrhpl bbenayi ]aﬂﬂmhtayydrtammnslmma@gxsbat@hm @amnlf@atncmwévi idita, a
hapt en such a

{1 Gor ophof Tyl SELASHL Ri AT EARED oGl & 88,

For exanphhds casam asmymmmmrﬁemmm@@nn piiokigde e&rboxgmyiedl Of oirggothe péryinene
gl ycol ) or t npl es of

i Ter & i RERLE G PaR BB MERderic S Bligt e UBGHY bR SHETP! €2 O
combi nat i cagioshdnistot dfehre finahdospogrdo Mmgove dheersin eltthydnrénee of oydinsry skill in

ol i goet hy 0 i

i ncl ude, v&%t Wl% dlffét%gm Pe%k%{l%tst?#fggg%%rﬁ%%a%ﬁt?s{%l&@{%aq ﬁsru%?@e and
tripepti d@B)tected vemienserfisothimefibe wbehﬂeuehibn Rpacificygnthelie sxamplgsys mevided

resi due. skill in the art will realize, of course, that
ot her i n?kggg‘gmgﬁ%%aebel ing agents can be used. In other enbodi nents,
an al kyl efi@66hai @n¢ ef skHign ftierakiean adapt thy feeqtion MyodticaertSchenteh &-71t¢ fiktee has
t he structur I J

- N( R9) - 8eblr d tal a%p&ol%léa dffwogj]rbe Hmie%m § ai\{»\% &l Eg%?l&il;{ﬂg d}l‘t’ﬁ):’lﬂlgbne certain
embodi mentiferat teagmtsemja%mmgameremé@esn@u@tahﬁais of t@rmprateetans of

(OXV), B Lob&itehts NKdailBaRb Yonk Scifedlih HEGH wROM rb3eAR hanal . and
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in which the "LINK" noiety is a |inker and is optional, and the
"LABEL" noiety is a |abeling agent, and all other variables are as
descri bed ‘Hﬁé&@m’ﬂéﬁ exanple with reference to struct uP&/USHON1AS
(1). [0280] For exanple, in one particul ar enbodi nent, a | abel ed
conjugate has structural formula (CXXVIIl): (R3)" T- Z P ()" RR O

NH 1. 20( CXXVI D, whi | d b b
exanpl e( \/\F‘E‘?P"P%‘fsé’? étﬁl‘flglcr{]éa Pﬁ@g (ﬁ?)g‘%ﬁé&?‘mﬁ Sg‘?t{’?s}ezsé %%%%‘gff%ﬁ%\{'?%‘?sl O\rM ng

exanpl es akgethett ended to further illustrate certain enbodi ments and
are not |ntended to limt. the scope, of th se di scl psed
conpounds! BJANPE@@CE%M}@WOT (Y 5 ek il 13%@5 biafmiteai utyl

4-(6-(1-( éorﬁﬂo&hﬁﬁﬂ@dlﬁ%&bﬂ}é@ﬁb@dﬂvﬁdbﬁllnﬁbvdlm&*compounds can be made

yl oxyl benzo| dI oxazol e- 2-c rbox m %O(}H)I ner.i di ne- 1- car boxyl at e,
(corrpounda%?r mgg?é‘ﬁ gineral sc emes described dbove, for example using a procedure similar to

that described below in the Examples.

[0268] While not intending to be bound by theory, the inventors surmise that compounds
of structural formulae (I)-(CXXIV) are mimics of adiponectin which act as adiponectin
receptor agonists, thereby activating the AMPK pathway. Activation of the AMPK pathway
has the effect of increasing glucose uptake, decreasing glycogen synthesis and increasing
fatty acid oxidation, thereby reducing glycogen, intracellular triglyceride and fatty acid
concentration and causing an increase in insulin sensitivity. Because they activate the AMPK
pathway, compounds of structural formulae (I)-(CXXIV) should also inhibit the
inflammatory processes which occur during the early phases of atherosclerosis. Accordingly,
compounds of structural formulae (I)<(CXXIV) can be useful in the treatment of type I
diabetes and in the treatment and prevention of atherosclerosis, cardiovascular disease,
obesity and non-alcoholic fatty liver disease.

[0269]  Accordingly, another aspect of the present disclosure relates to a method of
activating the AMPK pathway. According to this aspect, a method for activating the AMPK
pathway in a cell includes contacting the cell with an effective amount of a compound,
pharmaceutically acceptable salt, prodrug, N-oxide (or solvate or hydrate thereof) or
composition described above.

j0270] In one embodiment, a method of increasing fatty acid oxidation in a cell includes
contacting the cell with an effective amount of a compound, pharmaceutically acceptable salt,
prodrug, N-oxide (or solvate or hydrate thereof) or composition described above. Acetyl
Co-A carboxylase (ACC) catalyzes the formation of malonyl Co-A, a potent inhibitor of fatty
acid oxidation; phosphorylation of ACC greatly reduces its catalytic activity, thereby
reducing the concentration of malonyl Co-A and increasing the rate of fatty acid oxidation.
Because the presently disclosed compounds can increase the rate of phosphorylation of ACC,
they can reduce the inhibition of fatty acid oxidation and therefore increase its overall rate.
[0271] In another embodiment, a method of decreasing glycogen concentration in a cell
includes contacting the cell with an effective amount of a compound, pharmaceutically
acceptable salt, prodrug, N-oxide (or solvate or hydrate thereof) or composition described

above.
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[0282] A m xture of 4-am nobenzene-1, 3-di ol hydrochloride (i in Schene
1) (0.50 g, 3.1 nml) and sodi um hydrogen carbonate (

met hyl triWeeHBRyHéet ate (2 nL) was stirred at 100 C O\rgfrﬁgaqwmﬂm
then concentrated under reduced pressure. The residue obtained was
purified by flash chromat ography (silica gel, nethylene

chloride/eth acetate = 9/ to aff

6 hydr oy BAZbr afckase1 @ Ekr ol @fdlafgeaaméﬁl%%%tﬁlfedﬂeﬁelh@d@des
5(32% A H)l 14cM¥RtlﬁQ}(§@lﬂﬁmh ﬁ%fe&’hﬁ)amo&t 80a fnpotind, pidymacutid@llE mcMip}_él‘ﬁ)e sgl? 12
m tep
2 [0283] Amﬁmt uPé‘d!E_)?"f ﬁ‘é’t’fﬁ?‘i’f hgdm‘fgg%% ﬁ%?q(iflaa &%ﬁl'ééfg%" r boxyI ate
(0.19 g, fo278p! ) IEuABhbMNNBILERLS 2 SMbAIST By Xiighrefid 18te)s iMASulidct I T ed
at room tenperature overnight. The eaction mixture %\{\@s t hen

aci di fi edMYU0F BHELMEAR S Pesieatvie amat gt @ $HwPopRG BRIt Ecailas

filtered, awashgesam ﬁrBdM@tﬁﬁéxldeﬁ(BEiS(ﬂifateQﬁ hiARele thefBf) WE s PEIEGIS Ebs &bk O
afford 6- hydroxybenzo[ d] oxazol e-2-carboxylic acid as a white solid

(0.16 g, 8. 11-1-NWR (DVSO-d6, 300 MHz): 8 10.17 (s, 1H), 7.66 (m
1H), 7.08d2m 1Hmn an@th@rQen(UEHm{-bhﬂ aﬁ@ﬂﬁbd BMBndrESiny insdt@sclsifiMy bf a sudjeep 3
[0284] To a sti rred m xt ur %{?oxybenzo%g%oxazol -2-car boxm_i C
aci d (0. 15clydespdmgnisirmgyo { S‘&’&ﬁ‘ff/ﬂ’r VR ANCHTL REE FRAMCHR Igacepsra

was added adceprabiéyaiand dngs, fvfbxic@ (6 soatd Br KRRt therdofMCioMsYdIRIAZIRLK ibAZ oI e
hydrate (0.14 g, 0.99 mml), 1-(3-di methyl ani nopropyl)- 3-

et hyl car b8P de hydrochl oride (0.20 g, 0.99 mml), and ten-butyl

4- am nopi perysdi nﬁcé’cﬁtﬂﬁﬁ!ﬁ%h’d RbrBodrids 24 @mpbitfds BREbsd hdrbia c b udedonas
stirred at room,te abé?g g}ﬁggerm ht and thenﬁgo centrated nder
etahodf ?

reduced plE¥SYpEeY ThtH ARG D PP Ve IF?ﬂéPﬂ? freating

chr o[)nat olgi}@@ h’D’Gdiz(b%ﬂ'e& inGAuBedt in Ryt sualc Réath@t hedanegministdrihy td the afbfeoraa

ten-butyl 4-(6- .

hydr oxybeﬁfﬁ‘a%aﬁ PRpRbiE compag R ist percteaiehis st edpa alcehuets

?f f-white Jg\ﬁdgéde(ll)r CmpbBitign d&2%9ed aﬂo’kﬁeliﬂ%héﬁ(kﬁ@hdﬁm B0BthdMHE) trealingld. 10
s, 1H), 4

6.91(m 1pﬁeven§1$1 ?th?rﬁgcl%ﬁs or 2& g]lgva(sﬁ?léréig)ease o a%lbj(egt?mci%es ac%an]alét(arrl;rgg tg F}be

1. I38 (s, QL]!'I‘Qlect MeflcEiBle)amoB@2f 3 cdrifiolnd, pﬁtre.aceflncallﬁa&sﬂtame altsprodrugd

sol ution of ten-but

car boxani H’&’fﬁﬁgp]gﬁ‘ﬂg??éﬁélggég%g’gé?%ge é E;O“t’@n f:‘L‘“"f’r]ﬁ"tgl‘5‘5’0| h tol uene

E4 mL) at [g2oeMm tﬂﬁ‘ﬁ&bﬂlﬁe&jl’aﬁo\w@ﬁ? ?&ﬂﬂﬁdndﬁldlsﬁl@&fd(ﬁwin c&ﬂ@dlaﬁ:ﬁ:ltlgﬂm‘j{ bﬂt:he(
0.1 0. r. e ridi,né: o 0.1
0. 0. 91 niAdf5H P, AchiRGY ph ot REER ek e g pfih ou iR e
m Xt ure WaSMPH pdilivesy (8ithef mamd(ﬁnmam)twrcemwmg nnghwlamcbntﬂoeﬁu
concentrated under reduc essu res )
purified B @F%?gﬂca}}h’fl%ﬁ%%ggggt T%IA{ ?’Eg (ﬁreﬁ‘)&vagtoﬁ& %?f’%gfcﬁexanes =
2/ 3) to atpopditos ﬂcabnhlltc}dlabékéﬁd%hétﬁmmtermg a compound, phdnndceutlcd[ly dcceptdble
(1oL vor ot R PUSTERL BSLA S G S Il B e gy
g, 66% . HhibminalNMIR.,(@GGED), in 3608 Juffident toGhodlate tH.éLAD.’LPK7a.ct4‘8ty(alﬁﬁ stﬁdi-j)
7 15 m 6,96 56

g 60" rﬁfff:(}”?lere ﬁguc?% S th%%zge F%ful %_Oitudér%’gfe WPI%%thwai/(ana]us( s,

9 14) ppm r&YSm(IEﬁa'gmal Bﬁ&aﬁlsxﬁlw)dlseéda)staﬁy hdth @t tigo fnddnpive. Conpounds

4 (6 OSE i_‘f(&l]ﬂ £l é%g%A m X%Bﬁ t Hg/b%%%go- Igg%alﬁéozfpd, pharmaceutically acceptable salt,
yl oxy) benzpaldelcpiazidt (ordoleas bldiyﬂfﬂedbérmfp@'rcbﬂpm;ﬁioh-aséﬂ’shﬂ)ey biatve in the

d1 2 I d hl di
(5 Nagibebeigar el hguet A pemer Ao Fad bl Bl ko ur o
was concerkdngll€ theandicamsh esh v fbfthdreeﬁdnmsh oﬂh@l@cer(da kevas 2 subjecl, théien

PR L e A A D R e e

cardiovasclular disease in a subject.
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[0287] To a stirred m xture of N-(piperidin-4-yl)-6-(1-(4-
(trifluoromet hyDphenyl) pi peridi n-4-yl oxy) benzo[ d] oxazol e- 2- car boxam d
e di hydr ocP8pdé218@i t (0. 03 g, 0.05 mol) in anhydr oudCT/US2009/041448

N, N-di met hyl formam de (0.5 nmL) or nethylene chloride (1 nL) at room
tenperature was added the appropriatel y-substituted benzyl halide

0.06 mmo rbezolhlld
§V N-di i sb‘ifggpyl ) %‘S?%ITQH‘I‘ éd’(sg %%ghgeméa%‘)lw?ﬁqd‘f labeling 4egnts, fQrierymale ¥ ur e
was stirregg @baﬂeqafﬂe&@ﬁaﬁd ﬁ@gxﬁl@qr@mﬁm@bﬁ)r blﬁ(ﬂlﬁ@ﬁtfﬂcgdy&ﬁﬁ migRbsle.
m xture was cqgncentrated, under .re ressure and the re
resi due mégcofsﬁoww.aa%r HymPPHERtdh @ﬁ%ﬁ%@ﬁl&gﬁvm@%aCwouﬂﬁ?rﬁ%?rg?ﬁe
chl ori de/ patiapaihd doiRarONiabEin R YEbhe spichel i roagH OFitke SuRsHINGIkeRand i N
solid form
[ 0288] N- ( iabflwgéﬁ%{%‘b’é‘r\’fy?a?‘& eper; th thass pf skil iy the ary upan,cppgiqeRtigRat !y 1 ) ph
enyl ) pi pe fe@BnﬂdléclosM}eoma feamg Lagk]noosaam for &aﬁpllém)ﬁﬁm@ﬂhbéméﬁ)@mﬂdm%}
11-1- NWR 300 NHZL § (m 2142 7.46 141) 6 94
(m 6H), g{tre‘?gwglﬁi lfpbens ) lg%lgefl-[f) an enzym iuﬁ{l age] ox1c§1sez§ ﬁlHor
2.82 (m 311&1}0m drlc thgn AI%H‘)J!T&ELG ukef ¢ b2 A<k, PgrexarMide, (IESIe enﬁ@dﬁm@nts,

glw:|112| uE)(r)g e (PEJ/” q’lﬁ)‘gti‘ﬁ‘ﬂ‘ieﬁ]&dwwqﬁ@dl na‘?‘blié%f’éﬂ‘ g)ﬁt%xam de

( compound exdhip 1el;ldf TR (1£IRAE ImirdQQid W) ch caBb&ed MoneZt 4y combirfafior( With 114) ,
7.48 (m 214), 7.28

214 7.08
1H), 4.04°¢ ““ﬁi)gm‘@g’é?"h(%e hylage gléﬁ%%mg%&% glygﬁﬁéptt’m%"ﬂﬂiﬁlycg ‘o
5011 R e 9 (Bt s,
oot oul SRR s ke S P e e e et S s o ﬁ
11-1- NVR ¢daldke] 3t coald€) thMrBther lakers Gl 18t8lind dfents éardst uéem, 14 dthir, emT)odlﬁle(ltﬁ;}

g::g , g igaé m(ylgfrg)bc}laig jlsgge éx{.ﬁer %H?fhcrlenﬁ.gdém}w il‘l% [11’6\81},1]2}8.8 w%n{rgél_r% éﬁég-(é?’ (m

(ML) . alkyl)-Y™],-, in which each Y™ is -O-, -N(R")-, or L, and m is in the range of 1-40. For
[02911N—(P|per|d|n4 tr|fluor iperidin-4-
1 o) benfweo%czsfla%@%%m%ts&émbg'sd tooio 0D, ' 300

Miz) 7.83 (m 5H), 7.48 (s, 1H), 7.23 (m@)le) 4.93 (m 1H), 4.22 (m

1H), 3.90 (m 3H), 335( 1,1 m 2H), 2.23 (m 811), 1.98
(m 2H ppm M5 (ES) 48 :g
[02921N- (1-(4- Cyanobenzog pair 1ok 6- (1- (4 (trifluoronethyDphe
nyQpi peri di n- 4-yl oxy) benz boxaze- -C de (conpound 6):
111- NVR (CDC13, 300 MHz): 6"7(347:4 Y 7166 (m 1H), 7.50 (m
4H), 7.14 (m 2H), 7.06 (m 1H), 096(m 2HR' 4.71 (m 1H), 4.58 (m
1H, 4.28 (m 1H), 3.60 (m 3H) 16 (m 4H, 2.04 (m 6H), 1.63 (m
2H) ppm WMs (ESI): 618.5 (M+l).
[ 02931N- (4-1soni cori noyl cycl ohe 6-(1-(4-(trif met hypphenyppi p
eridin-4- yl oxy)benzo[ d] oxazol e- 2-car boxam de (ccg”r%%&ﬁd 7): 114- NMR
(CDC13, 3@Pwhtizihe “BOINK tdoiétints adldker afd Gopfidhal, ki the 7L ASEI Moidklisa 7. 29

275a" (- b Sk S b iy b, B g 8 ity

1.65 (m Zifctpfformvi (EShY of ﬁgéorﬁ)d.l%sli)scloé&ﬂ)mﬁyrﬂieftﬁfd t6 stcanjilf@imulae

Co ds 9- 02941Co 0-11 d ‘
ol ogous BT HbDE RSt Bt e Mt § oy R BRI ccedur es

[ 0295|144(2 6276} ( lir(&néﬁlémf:td)diﬁérﬁgﬂtehmm&bhﬁr(ymBED)a’ﬁbléﬂyIi\s- dtaptlco i) B Rzg| d]
oxazol e-

car bony 1) SYte ja2sug8; RdP-qy2iso 1 thisne Hpg pesifiepin e Bee Roditrdslaf e dafiSund
9) 11- | NYRoAGPToB exadPl, Mdh) eb&irdert,m labdkdd corfuate Hagbtruttdyal fofmd@ (m

7. 48 f)H) 75 (m 2H), 7.17 (m 1H), 7.01 (m 3H), 4.58 (m
lH) 3. 95(‘%?2}‘ , 3.82 (m 2H), 3.59 (m 4H), 3.28 (m 211), 2.96
(m 1H). 2.80 (m 1H), 2.02 (m 6H) ppm M (ES) 578.6 (MH).
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[029614-05- (6-(1-(4-(Trifluoronethyl)phenyppi peridi n-4-yl oxy) benzo

[ d] oxazol e- 2-

car bony1) -¥03008{1324ahi cycl o[ 2. 2. 1] hept an- 2- yOret hy Dbenz S&F{US2{0&/041448
(compound 10): 111 NWR (DMBO-4, 300 MHz) 7.90 (m 111), 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 111), 2.70 (m
1H, 2.59 (m 211), 1.912 (m 6H) ppm M (ES) 620.6 (MtH). WD

2009/ 132136PCT/ US2009/ 041448
[ 0297] (5-1 soni coti noyl -
(trifluoronethyl)phenyl Pdl n-f
e (conpound 11): 1H NVR (%J%%\ﬁ} ()
7.47 (m 2H), 7.40 (m 2H) \/ %‘
4.57 (m 1H), 4.19 (m 1H) K &
2.04 (m 6H ppm WM (ES) 592.5 (
102981Conpounds 1-13 were assayed

(éFf’z 2. 1Theptan-2-y1) (64 | -(4-
dxy) benzo[ d] oxazol - 2- yOret hanon

8,N3 (m 2H), 7.710 (m 1H),
7. 0B (m 1H), 6.96 (m 2H),
H,,L3.60 (m 4H), 3.28 (m 2H),
5. é)) I ncrease in AMPK activity
f00-1 their ability to activate AMPK
usi ng an enzyme-| i nked i munosor bhe#t assay. The EC50 val ues for AMPK
activation for conpounds 1-13 ar asented in Table 2 below, in
which "A" is less than 0.1 RM "R 18 0.1-1 [LM "C'" is 1-10 [tM and
"D'" is 10- 00 [tM Table 2 Cpd No. "TAMPK EC50 | fedxény3 A

in which the “LINK” moiety is a linker and is optional, and the “LABEL” moiety is a
labeling agent, and all other variabics arc as described above, for example with reference to

structural formula (1).

[0280] For example, in one particular embodiment, a labeled conjugate has structural
formula (CXXVII):
/J /(RS)W R1
T—Z ° j) | P |
"~
2 Rz
~ (0]

M, ,('\/oa\/\ﬁ NH

-2 s (CXXVID),
in which all variables arc as described above, for example with reference to structural

formula ().
[0281] The following examples are intended to further illustrate certain embodiments and

are not intendced to limit the scope of the presently disclosed compounds.

EXAMPLES

Example 1
(2) Synthetic Example: tfert-butyl 4-(6-(1-(4-(trifluoromethy)phenvlpiperidin-4-

vloxy)benzo[d]oxazole-2-carboxamido)piperidine-1-carboxvlate (compound 1).
Step 1
[0282] A mixture of 4-aminobenzene-1,3-diol hydrochloride (i in Scheme 1) (0.50 g, 3.1

mmol) and sodium hydrogen carbonate (2.5 mg) in methyl trimethoxyacetate (2 mL) was

stirred at 100 °C overnight and then concentrated under reduced pressure. The residue

114



4 A5SD6 A7A8B9B10B 11 B 12 A 13 A

WO 2009/132136 PCT/US2009/041448

obtained was purified by flash chromatography (silica gel, methylene chloride/ethyl acetate =
9/1) to afford methyl 6-hydroxybenzo[d]oxazole-2-carboxylate as a white solid (0.49 g,
82%). 'H-NMR (DMSO-ds, 300 MHz): § 10.26 (s, 1H), 7.70 (m, 1H), 7.12 (m, 1H), 6.95 (m,
1H), 3.92 (s, 3H) ppm; MS (ESI): 194.3 (M+1)}.

Step 2
{0283] A mixture of methyl 6-hydroxybenzo[d]oxazole-2-carboxylate (0.19 g, 1 mmol)
and IN aqueous sodium hydroxide (2 mL) was stirred at room temperature overnight. The
reaction mixture was then acidified with concentrated hydrochloric acid. The precipitate was
filtered, washed with water, and dried under reduced pressure to afford 6-
hydroxybenzo[d]oxazole-2-carboxylic acid as a white solid (0.16 g, 88%). 'H-NMR
(DMSO-dg, 300 MHz): § 10.17 (s, 1H), 7.66 (i, 1H), 7.08 (m, 1}, 6.92 (m, 1H) ppm; MS
(ESI): 180.1 (M+1).

Step 3
[0284] To a stirred mixture of 6-hydroxybenzo[dJoxazole-2-carboxylic acid (0.15 g, 0.86
mmol) in anhydrous N,N-dimethylformamide (2 mL) was added triethylamine (0.10 g, 0.99
mmol), 1-hydroxybenzotriazole hydrate (0.14 g, 0.99 mmol), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (0.20 g, 0.99 mmmol), and tert-butyl 4-aminopiperidine-1-
carboxylate (0.20 g, 0.99 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 rerr-butyl 4-(6-
hydroxybenzo[d]oxazole-2-carboxamido)piperidine-1-carboxylate as a off-white solid (0.16
g, 52%). 'H-NMR (DMSO-ds, 300 MHz): 3 10.10 (s, 1H), 9.04 (m, 1H), 7.63 (m, 1H), 7.10
(m, 1H), 7.27 (m, 5H), 6.91(m, 1H), 3.92 (m, 3H), 2.78 (m, 2H), 1.72 (m, 2H), 1.49 (m, 2H),
1.38 (s, 9H); MS (ESI): 362.1 (M+1).

Step 4
[0285]  To a stirred solution of tert-butyl 4-(6-hydroxybenzo[d]oxazole-2-
carboxamido)piperidine-1-carboxylate (0.15 g, 0.41 mmol) in tolucne (4 mL) at room
termperature was added diisopropy! azodicarboxylate (0.1 g, 0.49 mmol), 1-(4-
(trifluoromethyl)phenyl) piperidin-4-ol (0.1 g, 0.41 mmol), and triphenylphosphine (0.13 g,
0.49 mmol). The mixture was stirred at room temperaturc overnight and then concentrated
under reduced pressure. The residue obtained was purified by flash chromatography (silica
gel, ethyl acetate/hexanes = 2/3) to afford rerz-butyl 4-(6-(1-(4-
(trifluoromethyl)phenyl)piperidin-4-yloxy)benzo{d]oxazole-2-carboxamido)piperidine-1-
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Exanple 2 (a) Synthetic Exanple: tert-butyl
4-(6-(1-(4-(trifluoronethyllnhenyll piperidin-4-

yl oxy) benA¥Pa@PWOARAI0I| e- 2- car boxani do) pi peri di ne- 1- car b&%F{UaRWw/ 041448
(conpound 14). Step 1 [0299] A m xture of

6- met hoxybenzo[ d] t hi azol e-2-carbonitrile (1.0 g, 5.3 nml) and dry
pyri di ni um hydrochl oride (11.3 %b 98.1 vé was stirred at 190C for -
3 h. Aft eperbdrelatedapmmropnd b as e offeitieiseli, (0416 21(820) c BONMR O MH2): &

tenper at up@st,Q, ﬁiatﬁlx nﬁziﬁ?'?'l%‘/&nsﬁli)' ‘;ﬂos @&h'zﬁ)%e"(ﬁl Yﬁﬂl@@tﬁlfl‘}ﬁ% bz’m
fl ash chr omat o ra}ﬁyl)ﬂ)& ica gpene chlori de/ eth acet a =
!

25/1) to éH}é %éﬁid[%](tnh?fé)z éﬁ@h%afb@#{%lp@naMSéE% | ow
solid (0.4 "413 -NI AR (DVBO-d5, 300 MHz): 8 10.20 (s, 1H),
8.70 (m 111 45(m 1H) 8.10 (m 1H) ppm WMs (ESI): 177.1
(Mrl). S 30 nmL) was bubbled with dry HC1
gas for 1@%’?‘@%&1%28 Lol LPC%Q\(/)\}/as(added) d

6- hydroxybenzoid;]l hi azol e-2-carbonitrile (0.42 g, 2.38 mol) and the

resul ting tur i t ;.@]15% The
resul ti ng[mfﬁl dsgv\r%%reé)g {{}é@g%l% )Spgﬂtt ration f%m%g%ipéhdtqﬁé/wat er and
dried undehxy)bmewxgﬁoas%eﬁf@ommrda)pﬁmrldlmwétcwwxy@ic (compound 1) (0.16 g, 0.27

hydr oxyb ' - ) . ' "

Sbop - 11- TR ANy GRIE LR  AE)L Gk Pl o,

(m 1H), Th@@at(tmq ml;k-spr,c was @@cérdrated b)d wiphgd W (iEERT ethe A28 3 MIQNH) theist ep 3
03011A m f 6- h b | e-2- b | at

(021 g, Bty Rt R PR A ER 2 h0) e ot rred

at roomt (Inﬁmramuh:d)pbmed)p:pghﬁm 4My)betaotai]mzqhe -Xcubexawitk dittydrochloride

careful ly g %‘oﬁ’ qte%l%%]ﬁoq?gc@(?)r @iﬁﬁmg[kﬁ%r@ﬁhio%ﬁ\hﬁz)%fsgm 7 48 (s

pr eci pi taf‘ Fornme i‘ed unhder
reduced piH}$@B3émt Hat. Pdind 160122 (ox yide .20 [r]3Hhi h¥olme 28), éalr?lﬂmx%lrﬂ)s c

2155, Sy G o (0 32, S0 i)

(EST): 196.1 (3. Step 4 [0302]To a stirred m xture of

anhydr ous TR i te FT R sTie BLpRadB e Al 21 iyl am ne. (0. 12
g, 1.2 mmihjlpordmétind)pbsybemezndin-teal etrpbfiaaelg- @0@60@m1d1; dihydrpollyride
1-(3-di ”Bgﬂty(bg@lg M&xﬁ} ajm(yi&myNﬁ%ﬁrpeq@prg%%ﬁg{@ r%{ethg;ﬁﬁé 0. ?3 9.

1.2 mmol) m nopi peri ate
mol ). Thehlpdidet(l neL)Wasorsttqmneeidlrawar«dmth@mmpattglweuqudlbgml mhde t hen

puri 1 ea (5 FASRE AT RPN Gy I BRI I LT 0B e -

1/1) to affmid Therasulbag pixtutg §as stirred at room temperature overnight. After this time the

Wit o ot TRt at g u il RUATL AL ARG Al RO g ARE B2
7.38 (m fkhchipregganhy Gilra gét, methylene chipfide/metimol 3% mom@n%sdrqme)zm,
2. 04 (m[gg%%)ﬁcoﬁgogl{&sﬁ% gdlfggn(s 9H) ppm MS (EST): 379.1 (M1).

Step 5 stirr ution of tort-butyl
4- ( 6- hydr 60288le nz & (d(4-Kiyenobénay Dpipasidimkroxdari( bb‘brmlfﬂ}@mmnﬂrv@m@aﬂmwsﬁna% e

(. 20 s PLYSOG L Sl RS, s e

(trifluor mmw 3plve AYLYT- I@rq@%mu 5HD). 4,58 ki (6180, O Hs .S o) 9ED), ZAY(m,
t h I 0, 17 t d at
ot Eﬂgt ur H’eﬂ& 2}1 %81 &4@@9 I%Pment r@eﬁgwﬁ(wﬁﬁes A

room t enper t'hen co under duced
pressure. [0288] reéfr(dhﬁéyr@i -ﬁm@dwmcrpw #yDé1§- f 1 ash chr omat ogr aphy
22'6'4'122 9@kinuGbi¥hy RSB HLREX A0y erfolDoxb o 80 LA Gk bRl cMo¥ihd 3):
(trifl uor GieiME (GPGePPOb Hrrd #I5n 23). 665 YiveHDol 4§ (ini2E41.28-(2,, 31X B8% ani
do) pi peri di ne-1- carboxylate (conpound 14) as a white solid (0.28 g,
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(b) Synthetic Exanple: Conpounds 15-16. Step 1 [O03041A m xture of
tert-butyl 4-(6-(1-(4-(trifluoronethypphenyl)piperidin-4-

yl oxy) benZ¥P@)¥PHPHZ6I e- 2- car boxani do) pi per i di ne- 1- car b fIUERW/ 041448
(conpound 8) (0.16 g, 0.27 nmol) and 4N hydrochloric acid in dioxane
(2 nL) was stirred at roomtenperature for 1 h. The reaction m xture

was concentrated and washed th th her X3 an

G e nd6l Fhcheb BFELaGm. 1. 451 Gy CO FeP oS Ko 945 368 (- 0.
(trifl uorglggiﬂml(l)npg}qmyg’yphml)lpgmnwg(gs@)syg b@maq[ d] t hi azol e- 2- car boxam
ide as a off-white solj 300 WVHz) . 7.83

(m oy 02" ShUF Phirobgip hrentp-2-ip-65l-EHn hpgomeas o rp e
3.90 l(\/gl E 4%0832? ﬁi@wwdr:ﬁoﬂiﬁi&d{boﬂﬂd)@rdﬂ) 2131‘(MR glbbllg, 3b0 88 1£)18 21')
Kf?]p, pe“(apﬁ(ng}—Q)? @1)4&7 Ben?sirf, 036 2, 2202 & ot 165! 4B K115, £28 (m,
e (0 03 g0 e el F oy e (o5 o) "t
room t enpnggf]ur eNv(B’é’e%‘H%‘éﬁ’%tq‘i -@piy '?%‘15@ %"ﬁ)@%’f"{hﬂt Yed benzyl
e i ant. st oo S
over ni ght @A Def-48 @ H)y T- 51%(1]%}%\,\?%9)&({5# lﬁ%\égé g’é %&aﬁhﬁr}smr@uced
pLeSSU{ e and(&%)rzw i, ISFI? 1r%3hﬂm)mﬂﬁ h@sltﬂwal@%h pﬁlf)l aslh?)0
chromat ogr a si | ri de/ et hano 9 nium
hydr oxi dg 2g%)'yaf fdidH Eéi‘?’ﬁ%‘fjﬁ%)pi% %8’4“ g’i i rHyprpmethy phe“yﬁp‘pe“ -
E ?30 ?lll\# ( 1%&%&5&0[&]&@%@2&%%@% (csthpufid )1 YHOMNR (CBEL;, 300 MHz): 5

ri uor one eri dl n- X - xXxam
e (compadhimabl el iR s 5 ok B8 e Y 29 €81
il:)b Z SEI?W 538k, 1H) 278 (rﬁﬂll-ﬁH)GO (331 %{g) ?%(I%HH), 13049(?11 (6[-111) 1221330)(m,22114)g£21((m
oH). 2. 13%%“%@51) P1% (Rdriﬂ) oH) ppm MS (ESI): 596 5 Enlvm) w
gglogll ﬁ3z21 13@)9@/ Um@@%ﬁétw&yéla&amm( - @ﬁﬁ?%ﬂ@@pﬁdﬁ?&ﬂnb@ldm 4-
yl oxy) ben? PH’??’}‘?P[&@(B‘F%?HG’Z& t4rys %ﬁ@&y@@ﬂfﬁ L}'ﬁg’l@g éD(g‘i 3@0 M- 0L 3,
3087M(4z) ! (b, ZH) D64 M, 1H3,1)48 (ih, M)Gem (m2H),7. 176(452HIIT7 08hh, 1H), £36 (min2H},H) ,
AL, 5. 287k iy £l 1B %H)zg]ﬂ%‘f‘w]#meﬁﬁo(%&% D) PR v

(ESI): 620HPpiMMMS (ESIEPo4.haense in AMPK activity [0308] Conpounds
14-16 were assayed for their ability to activate AMPK using an

enzynme- | i pi&dnthéixuReseeeMpoas®&ayil. The ECS50 val ues for AI\/PK

acti vat| on for conpounds_14-16 are presented in Table bel ow,

whi ch " A" 19284} esSompopnded-1 ey prepay U%gmwfgtfew loggus {q %mf dﬁfﬂbedw
and "D' i gxdfpdO@).uM Table 3 Cpd No.

[0295] 4-((5-(6-(1-(4-(Trifluoromethyl)phenyl)piperidin-4-yloxy)benzo[d]oxazole-2-
carbonyl)-2,5-diazabicyclo[2.2. 1 Jheptan-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[2.2.1heptan-2-yl)methyl)benzonitrile {(compound 10): 'H NMR
(DMSO-dg, 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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AMPK EC50 14 C 15 B 16 B Exanple 3 (a) Synthetic Exanple: ten-butyl
44741- (4-(trifluoronethyl)phenyl)nineridin-4-

yl oxy) i mi dW@a310P/13213kbyr i di ne- 2- car boxani do) pi peri di ne- 1 PETUSSBIPOHHES,
Step 1 [0309] A m xture of 2-am no-4-methoxypyridine (1.0 g, 8.1
mol ) and et hyl 3-brono- 2- oxopropanoate (.77 g, 9.1 mmol) in
ethanol (10 nL) was ref|uxed for ter the reaction was

concent r al®d71 et fyisomeasipyle 5(‘?@?3‘%)}01%% IH’GEF@HEWB 5thd%y esi due. The
m xture ﬁﬂ@@%@thﬁiﬂ%h@d&l)%@%&tf@-ﬁ%@%&@{tﬂoﬁﬂﬂhL&‘l‘)n&étlﬁﬁ’dn'@Qéb%{p@und-ﬁh?

ayer ed over sodium

separated, 0 ni ¢
sul fat e. éﬂ%@% (erle SQRMER) Bhofatdl: ARE (h ) 287 G Bt 40 (e dHnd 4 ©
purified by frhastu Gﬂhrlﬁﬁr%t%(‘lﬁ‘laﬂl{m{46$¥r{1ll@ﬁ Q8 ﬁm ey, B}k @AS3H), 3.60 (m, 4H),
chl ori de/ et hyI acetate = 1/ 15 to af
7- met hoxyﬁ%ﬁ&fﬁz?éf)l‘?%@}MP@Pn@SiE@aSQBé)@f[f*é‘ge as a solid (1.04 g,
58% . 1HNMR (DVBO c15, 300 MHz): 88.37 (m 213), 6.91 (s, 1H), 6.70
E&l)lH) ‘ﬂdﬁl&rc(aﬁig%lg)ﬂ;\K&t&ﬁv(s 3H), 1.28 (m 3H) ppm M (ESD: 221.1
ure N : :
ot oy 0008z O AR CaDY ] HPmaSsv D bsiyiive o5t AMPE Wbl ) and
, ﬁ% hydr ;)bﬂtizgﬁilecmfaaii idn(uﬂ&ofﬁehttaﬁas TR BR(lvahies fo:‘:hMBK dctivatidn daysmpadhter |
e conpl etion of reac e reacti.qn.m xtur .cancentrat ed,, an

the 1 oo oSG bR LHE: BRI RSa RO hnd dr b Pk GG
reduced pisels BN, 4n@ “BF {s00cl 08 1y dr oxyi mi dazo[ 1 2- _
a] pyri di ne- 2- car boxyl i c ag+d h”’*f"hrfaﬁe;o salt+—as—a brown solid (0.24
g, 93%. 11-1-NVR (CD30D,l—309—3\iz SZ-(m—I11), 8.44 (s, 1H),
707 (m 1H), 6.95 (in, 1H PeNo-vE (c&MPREGY 1 (\i7) “srep 3
103111To a stirred m xturd—of 1
7- hydr oxyi ni dazo[ 1, 2- a] per_dLnB?e- 2- ¢carboxyltc acid

4

5

6

7

8

H=

1

%

o | || B [ | D [ |

Example 2
(a) Synthetic Example: fert-butyl 4-(6-(1-(4-(trifluoromethylphenypiperidin-4-

vioxy)benzo[dthiazole-2-carboxamidopiperidine-1-carboxvlate (compound 14).

Step 1
[0299] A mixture of 6-methoxybenzo[d]thiazole-2-carbonitrile (1.0 g, 5.3 mmol) and dry

pyridinium hydrochloride (11.3 g, 98.1 mmol) was stirred at 190 °C for 3 h. After the
completion of reaction, it was cooled to room temperature to obtain a yellow solid. This solid
was purified by flash chromatography (silica gel, methylene chloride/ethyl acetate = 25/1) to
afford 6-hydroxybenzo[d]thiazole-2-carbonitrile as a yellow solid (0.42 g, 45%). 'H-NMR
(DMSO-ds, 300 MHz): & 10.20 (s, 1H), 8.70 (m, 1H), 8.45 (m, [H), 8.10 (m, 1H) ppm; MS
(ESI): 177.1 (M+1).
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hydrobrom de salt (0.24 g, 0.93 mmol) in anhydrous

N, N-di net hyl formam de (2 nL) was added triethylamne (0.22 g, 2.2
mol ), 1- Wya2eRIBY¥AZot ri azol e hydrate (0.16 g, 1.2 m"mIPFTJ’U520091"”1448

1- (3-di net hyl am nopr opyl) - 3- et hyl car bodi i m de hydrochl oride (0.23 g,
1.2 mmol ), and ten-butyl 4-am nopiperidine-I|-carboxylate (0.24g. 1.2
mmol ). The mxture was stirred at roomtenperature overnight and then
concentrated udEt reduced pressure. The residue obtained was

purified ?oeoﬁl aSbncrhétﬁimt @OHAN s bisblel Gath @8) HCBb: 1066, atahhiexamas =
1/1) to afford ten-but

4- ( 7- hydr %5 derdiahefrax eltzawma%ﬂl?r% corbuiirilidR 478 ol Smpal prf thererultldy poxy
| ate as aﬂnﬂﬁﬁeﬂé’%ﬂr&:d%ﬂﬂobﬂ tc{rﬁbe?a?ur@foraﬂ%b Tﬁére%l%oﬁ%@aoll@&&i Hz)
87.93 (m 7.31 r’rL114 d( 111) 685{(f 6.65 (m
1H), 4.08 lktfﬁwrsfva&f)ed“g paater pd dzﬂfd yyyder zedypgd vesmz‘/fa? org ﬂ@‘}"yt% 21- 1),
1.44 (s, %&%xy@&ﬁb[dﬁfﬁaﬁcﬁesi—karb&@iatelas(a%@w soﬁﬁ‘@@él S@QﬁlﬁmRQDMEO” ed

solution of tert-but é dr ox |mdazo[1 yridi ne- 2-

car boxani dopPh MEEr THESKs SH BURPPattd. 165 @8 5) T9RED: Hioh 5 diDpmene
(4 m) at Mso(@mtgr@jpj%@l re was added diisopropyl azodicarboxyl ate
(0.12 g, 0.6 nunol) 214- (trifluomethyl)phenyl) - pi peridi n-4-ol
(0.12 g, 0.5 n¥en3, and tri phenyl phosphine (0.16 g, 0.6 nml). The
m xture waggsf i rh@fﬁxﬁ?e JrRMyE CHREESLEZE] d\]?t}{ﬁfcﬂ! ﬂb&rb@&ﬁtet(b% g, | mmol)
concentrated under reduced pressureée. The resi due obtai ned was
purified By FY egioushpdvmbygpeimis o siregat roomdemperasie overnight. The
fhl OL' ?e{ RRERRANRk SRR RM L BN HEO¥ i & nTended hfirQhlorit Qi@ f fiRr d

en- buty

4-(7-(1- (nte(-‘wat? formedoviest THipresipyashsd vyigh yten andalriad yadesagguced ea#Bedo 2- aj py
ridine-2-, qef )lw[,gﬁﬁaz@uweca}bogﬁfclaaw %ﬁn@@ha(mofg mb%; eHSoMRd
(0.13 g, 440 1-1-N g %_] 7.47 (m
2H), 7. 18(1@M§01d5,1s)00mi956 (chaO(zH)H) W, (5 Tfiil}l 1}@;3@6%1 1ppm; MS 56
(m 1H), I%q%]])) 3.61 (m 211), 3.26 (m 211), 2.92 (m 211),
2.15 (m 31 6 414), 1.66 (m 2H), 1.47 (s, 9H) ppm M
(ESI): 588. 4 (i&ﬁﬂi (b) Synt hetic Exanple: Conpounds 17-18. Step 1

[0313] A miggpsir e @b Etﬁ%d%&w £ 6-hydroxybenzofdthiazole-2-carborxylic acid (0.20 g, 1
a-(7-(1- (X0 11 0o onet e o T Y R iz 2-earboxytic acid (020 g
1

yl oxy) i m gunad]in ashydiops Vi nﬂeﬂlzlfwwﬁé%mab)vm a9ded tpthdanuine €l 2b Ryl at e
(0.13 9, Qugd), m&r ﬁ&%éh&&iyw&&@@% %1 Q‘Pﬂn%l)‘ m(ﬁum@m&pm@n%s

stirred at roo erat ure reaction m x
concent r aeduficaherliipidesHedroghlprided 0 @2 Byl-2 mmeBr and pe¢8byyl -aaHeppinsefinert  ed

under redygeg, yREE@IMLE! iﬁmﬁ')flf%ngrQWQ§§tﬁ1QHQtréorﬂanZra&;e dvieni dght and
(trlfluororrethyl)p eny)plperldln- - Wﬁ]lm azo[ 1, 2-a] pyr| I ne- 2-ca
r boxam de tTen Korgptakad ypdey ecdyeadipressirgy %166 ugebfﬁlaed(‘@asmﬂﬁedly 1111
NVR ( Cmognroé@t@g%)(snﬁ@a %12 clhly f‘acetlt%/%):xan@s =5ﬁflitmaff$1h|)tazt burfid- M 2H)

7 45 ( dg 7 (m 111), 3.64 (m
3.01hy oxmrlzp[ thiazoje €mrbq‘@@19° m?ﬁ%dlws C(aésyyl@tsss qwlmﬂﬁmyd (0§t3§p 2
[0314] To @, JP’ “ 1?‘91# if)tdt”%o‘MH $9'99$;£'ﬂ{)“7§85 )TH); 158&42}1),711(1:1

(trlfluororreh peri azo['1,2-cdpyri di nel 2-ca
r boxami de 1H). Hylér(mclffﬁ)oi 951@11 §éﬂ)l2 Q“(IfrOBHbl 58 (1052%1’:% (Saﬁﬂ)mnmyblﬁsdﬁgl)

N, N- di et B % p@m de (0.5 nlL) at roomtenperature was added the
appropriately-substituted benzyl bronide (0.06 nmml) and

/ VN-di i sopropy$ter hyl ami ne (0.03 g, 0.22 mmwl ). The resulting m xture
was stirr r [ me the

m xt ure S gtncgﬁgﬁttét &ﬂﬁéﬁ?@dﬁge@d@m&ggéﬁc?%ﬂ@kﬁ?’}élzr esul ting

resi due wagbpumido)eprridinefltagixge ﬁ}ﬂmgﬁépwl)(ls tdlwena(dgal) at mrhy | ene
chl o f'g/ g@&rﬁg}]ﬁaﬂﬂé whIA AT MY L B AR (018 g2 SPhoFATROUNdS 17-18
[ 0315] N- ( {iflmyepingthylyphenpiDampdmdinypolded 8 @i tidmmal),and (riphgnglphosphine (0.17 g,
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"C' is 1-10 p.M and "D'" is 10-100 RM Table 4 Cpd No. AN PK EC50 17
A 18 A Exanple 4 (a) Synthetic Exanple: tert-butyl

4- (5- (1- (VORP091B2184 orret hyl ) phenyl Thi peri di n- 4- PCT/US2009/041443
vl oxy) pyr azi ne- 2- car boxam do) pi peri di ne-1-carboxyl ate (conpound 19).
Step 1 [031811-(4-(Trifluoronethyl)phenyl)piperidin-4-ol (O. 59 g,
2.41 mmol %) was di ssol ved i n anhydrous N, N-di net hyl f or mam de (

cool ed i nV&AMMOY. Fhe AixHE “Bs Siicl at Rpm FF%’G%‘%‘H‘F%S%MW%%@“‘I“@

2. 55 Mol )ndef RGudAH ﬁebﬁlﬁe wagre@id{@mgnad%\g\@ﬁﬁm% meﬁraﬁ&{m@fagw(smc@ver
1 h. A solution of 5- razi e2carboxy|ate( 59, 2.9

mol ) in &ﬂkﬁ‘@ﬂéﬁéﬂqu@lﬁﬁﬁépﬁ%@@ byl 4-0-tt- was” added and t he

m xture W?eﬁﬂu?&rbﬁétﬁﬁ)pﬂ&nyl)?@éﬁé@ﬁ@ﬁ;&?ﬁobﬁz@[haq}kﬁ@idl'é -9B4rboxkRdolfipdriding- 1Was
guenched by water and extracted with acetate. The organl c layer

was dri edcabeylatsdeermerad|4) as %Whﬁﬁﬁob@%%ﬁ%) HABME € Glee 06 M fed
was puri f'7@§' fRYiH)! %n?hﬁ?"f@wﬁr ﬁﬁbhhfﬁh 1'H§65 B, 285, BYb (m, 1H), 4.12 (m,

acet at e/ hexa es =1 afford

(1- (4- (trPH)LAGH dmredthyd. ??)%ﬁ?ID)Z;ﬂapi@sZfﬂ],aﬂﬁ(ryalftﬂkyl)WmaZHhé-“M%aHbml at
e as a M%Eggl_g(g 57(94_215% g, 25% . 1H NWR (CD3Cl, 300 MHz): 38.86 (m

lH) 8 28 48( 2H), 6.96 (m 211), 5.36 (m 1H), 4.00
A oliBs 12), 2.16 (m 2H), 1.99 (m 2H) ppm
I\/B(ESI) 1A m xture of nethyl 5-0

-(4-(trifluor oSIa;LhyI )phenyl ) pi peridin-4-yl oxy) pyrazinc- 2-carboxylate

0.10 g, | T in
boetona. (D36 TR ARG - AR PRI NAARAT SRt
reacti on pioxy)bereo|wiitkiazesd- Zipaﬁb@émbiy)mndlen-ﬂﬁa@eﬁ’lﬂi?@pmmnéﬁ} @ lé(gb %24and

t
concentr a&%l)hﬁﬂ?) Flllg%gﬁq&fl 0182 §1U£a%e ?na;{/fv%rsqrre:’d eQ (6] femP%“ature for 1h,

(trifluoronet p! peri di n-4- pyrazi ne- oxylic acid
hydr ochl offhereadionl nmahxt: vas canendifed wivi washglobithddi¢tlyl Etheg2xD 894 andtihavh was

4o next bt AR LU TR S8 005. 4 (E5T) - 368.4 (M),

5-(1-(4- ((trlﬂﬁdrmncthj‘rmhyl))npbrahqﬁﬂypxxp)benzd[dﬂthnzole -2-carboxamide as a off-white

yl oxy) pyr az tRa 0. 25
o) L S SN AR FROR AR B, 16, £ g h

tri et hyl adPdén(I)562(m,0HES. %fml I, 135 toy. O3y Kidimz &M, Qéi(rhegfﬁym?a&ﬂe
(0.04 g, hyl am nopropy1l) - 3- et hyl carbodiim de
hydr ochl or9| g%ﬁ}{‘gld%gaséﬁg ghgﬁo and rert-butyl 4-am nopiperidine-1
- carboxylate $th®D6 g, 0.3 rrm)l) The m xture was stirred at room

ermer 2 Uiy phalizanl MR SaRgm Sl acr cduced pcesur

gel, et hy[tﬁﬂmmtbﬂ}pémﬁwemlaﬂ lr)oxvlbf:@bf@hdqu@a-nbhmgarni@@-@ 6:10.054-
mmol) in anhydrous N.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
purificd by flash chromatography (silica gel, methylene chloride/methanol/30% ammonium
hydroxide) to afford compounds 15-16 in solid form.
[0306]  N-(1-(Pyridin-4-ylmethyl)piperidin-4-yl)-6-(1-(4-
(trifluoromethylphenyl)piperidin-4-yloxy)benzo[d]thiazole-2-carboxamide (compound 15):
'H-NMR (CDCls, 300 MHz): 8 8.56 (m, 2H), 7.95 (m, 1H), 7.46 (m, 3H), 7.27 (m, 3H), 7.17
(m, 1H), 6.97 (m, 2H), 4.62 (m, 1H), 4.01 {m, 1H), 3.62 (m, 2H), 3.53 (s, 2H), 3.29 (m, 2H),
2.84 (m, 2H), 2.13 (m, 8H), 1.68 (m, 2H) ppm; MS (ESI): 596.5 (M+1).
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(trifluoronethyl)phenyQpi peridi n-4-yl oxy) pyrazi ne- 2- car boxam do) pi per
i di ne-1-carboxyl ate (conpound 19) as a white solid (0.06 g, 440?.
1H NVR ( CDYP 200938030\Hz): 88.89 (m 1H), 8.06 (m 111), P‘?Tgﬁz 14481)
6.96 (m 2H), 5.33 (m 1H), 4.10 (m 3H), 3.64 (m 2H), 3.25 (m
211), 2.95 (m 211), 2.15 (m 2H), 1.97 (m 411), 1.56 (m 2H), 1.47

2022, SHBMNL " Y HORRERPTAT N - sy DDRens Dbt

- (4- (trifLgonoaes b}(lhxhiawydrﬂ&bﬁﬁi(e'(moénd 16): 'H-NMR (CDCI: 300 MHz) 5795
yl oxy) pyr azine- 2- car boxam do) 5{) peri dine-I|-carboxyl a
b

mol ) and(aNEy2dEh P8k 7 ¢S 481 G h2B{meEhe - 1(71mn1_f){) ﬁ;ﬁ@ (%,t%PBr"e@ Cﬁt ”rlbom

tenmperatu r I t 3N UES MBS mC @t oM
washed wi ?ﬁz &ReltHﬁ ol Iﬁ?3 29?19”:1!_}% %%eﬁ% hgﬁ drﬁgd%gg?(re%ﬁgg S

P otsur o (BIaERtE D

N (pi peridin-4-y1)-5-(1-(4-(trifluoronethyl)phenyl)piperidin-4-

yl oxy) pyrmiﬂa@a%]@@mmm di hydr ochl ori de salt (conpound 20) as a

b Id .56 g, T NWR OOM-lZ 8 111

8r g\gn( 20 | ] 7 @%{wg‘ﬁﬂ;lﬁ WETORSS ﬁﬁ(* ﬂbﬂr a%l A0 effﬂvzitif%ﬁga‘* BEFI( ) .

|( H) , 8?15561(2 o ‘ﬂllvﬁsﬂ%jéggaméﬂl%g{bgﬁt agsﬁﬂ-)The @C‘?gzla(uaé foﬂA%’J)ZPKTa%tl\lﬁloﬁ MBr c&nlﬁc)u_lldsz. 07
(0] 1. xture

O]En N- ( pi p@f%ﬁﬁpﬁ:sgpﬁ_@ﬂ 1@Tflic % gIYH- inw ICEQA’ is Icsst %t 6 ?? m

(trifluorcorel hyippiveayd )[pnlpeo.nob l'1M4 yl oxy) pyrazi ne- 2 car boxam de

di hydrochl oride salt (0.03—g—0-05—n H—anhydrous

N, N- di met hyl f or mami de (0. 5—nd)—at ﬁﬁmeﬁe. erature was added the
appropri atel y-substituted b&RENO: by o $1HK9EQy pmral ) (0.06 mmol ) and
N, Ndi i sopropyl et hyl am ne (0O ﬂ’ian D 22 nmft)  Thelresulting mxture
was stirred at roomterrperatuﬁﬁ\ over ni ght BAfter this tine the

m xture was concentrated unded6red iced pr gssure and the resulti ng
resi due was purified by flash chromat ography (silica gel, methylene
chl ori de/ Es2mRlad| /30% ammoni um hydroxi de) to afford conpounds 21-22

i[ 832 gi IN(-j( h I ) (tjnﬂuoxzmetlf)yl 1125he?y1}p(1§erldm-4-
) TE p| per| in-4-y

(trifluor®ee 4z Rt PPOya0AQ 'eh?”' boxani de
(conpound 21): Stéﬂi\H\/R (CDCI3 300 MHz): 8 8.87 (m H), 8.56 (m 1H),
8.06 (m 1 7.49 (m 314), 7.31 (m 95 (m. 2

1H), 4. 03[0'(;}){?, 3%@3@@%%%%5%“9*@5“%H%CIQM ! ﬂzmé)ral\glﬁfhywmmo“
2. 35-1. 690% opl&blaﬂe)u mvmsi Nﬁrrﬁﬁ&il dthanatd0 8L Middefiuxed for 6 h. After the reaction
103241N- (1- ano‘ﬁ)enz

- (4-(tri fl""ﬁ%“roﬁﬁ%‘frﬁtﬁ )cmﬁmf %E,!@E} Hﬂ%ﬁdﬁcd) f 5?(51&# 1995 TR St ¥ BRRedh de

( conpoundpydshiratedhdibbs cSdRked 3Lcar391ﬁtd\/ﬁzl}z separafdd 8%36161&}13&1{]3}; waghed 6vithm
111), 7.61 (in, 211

( m 111), bring a@é d](l?ﬂ gv&{_ﬁodlug‘l S«Egllt(: nif_kezs%ventzvagevaeﬂﬁl_?eé g})d tﬁ%re%g] etq],htal
.99 (M 4 puritie®By {145h cRidnaRpiRphyNBIliCES], nicth e thi¢ddeA)hyl a{déﬁatel#’lﬁ[)ﬁase

|n AMPK act i VI ty 103251Conmpound re assay rt
ability tB8fdeiyat @etﬁwﬁéﬁowgz- EY%%E%;%@%?WE&SM@%%%@) Hssay.
The ECS0 walrd é@rdﬁ,/éwmﬁt;ga S/Zﬁi(anQHﬁ @r9lQQﬁHP'6Wd$mlﬁ{)2229(rﬁ 29D, ewnt ed

4.00

in Table 5 bel ow, A' is |less . "B" is 0.1-1itM
C' is 1- 15‘6)31@\/31 239‘" QPQPE@»M@dE%IMQéM MFH)IS >100 ptl\/t
Step 2

[0310] A mixture of ethyl 7-methoxyimidazo[1,2-ajpyridine-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 diethyl ether and dried under reduced pressure to afford 7-hydroxyimidazo[1,2-
a)pyridine-2-carboxylic acid hydrobromide salt as a brown solid (0.24 g, 93%). 'H-NMR
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Table 5 Cpd No. AMPK EC50 19 C 20 F 21 A 22 A Exanples (a)

Synt hetic Exanpl e: N-(144-cyanobenzyl bi neridin-4-v1)-2- & é&
(trifluorokeesil3adenyl ) pi peri di n-4-yl oxy)t hi azol e- 5- cBFBER/ G448
(conpound 23). Step 1 [03261To a stirred m xture of

2- br onot hi azol e-5-carboxylic acid (500 ng, 2.4 nnDI) in anhydrous

N, N-di met hyformam de (5 nlL) was added triethyla (1 7.92
mol ), HA spp 600 MH@M SMIO}I 1B 844 (s, 1H), 7.07 (m, lH), 6 95 (m, lH) ppm MS
4-((4-am e pnl yl ) met hyl ) benzonitrile (762 ngy, 2.64 mmol).

The m xtu was stirred at roomtenperature overni ght and then poured
into mater TH%JL%sultlng solids were collected by filtration and

purified 1P]O| ugg, &[Heﬁ %ﬁtﬁﬁ'b@@ rﬂydr%%lﬁﬂdgio(ﬁl 92%3 mnt( i@g%xyﬁf‘: acid

2- br ono- N- yanobenzyl) pi peri di'n-4- zol e-5- carboxam de as

a yel | ow brylwh(yomlﬂc:a@ (0Af 2)0.93 080 mnhy@el@ @dwﬂzﬁmwnades@mlr)@as
sol ution Qéde&frfeﬁly(ahﬁﬂef(béﬁg@i B}ﬂo))bﬁg%b{éx)ﬁé&&hhﬂ!ékyﬂfa@(o(1@%11 mmog 493

rrinmol) in N N nthowmm e room t ammaUMemm;SOWy
added Sodﬂﬁ}rﬂﬁxﬁﬁ}y[a@j@m@%yﬂg—etmlq dlpmlgp }lydrochlorlde (0.23 g, 1.2 mmol), and tert-

2- Br orn- NBI(@ iﬁn;%%;ﬁ%@%@%%%g LR t(ﬂm; 4201 BEhifurR wag@ﬁr&%amoﬁhe

(100 ny, was ad to the reaction m xture, which
stirred aten@eragrepyemghyind t%ﬂ*?(?%%é‘iﬁ”%ﬂ’ﬁ@deduﬁ?@r?sé‘&@ \AE‘%“é’PS‘d“FH’BtaF‘éél due

was puri f kv@éjpd?ﬁﬁeg i))?ﬁ!&h %mﬁ%%ﬁ%ﬂﬁh& ée? 'elh‘ypﬁetgﬁ hexafes [VBf (D a1FOHd rdrR

met hyl ene chloride) to af

cyanobenzityls- ﬁéwdwwnuddyq[)lizl]mld{m cqerioramidnpineTide -y liegs pretfdi n
o 150 VSl T eReSoma £t Sy Tiley a1 (0
51-1), 6 08 104, 6. &Sl-d)n,, 18), %5 (d, 11D} 08 an, 6111),(3dl3 (mﬁl)l) 283 Qf@?zf()ni\ 971(115)211)

1.44 (s, 9H) ppm; MS (ESI): 361.1 (M+1).

Step 4

[0312]  To a stirred solution of zert-butyl 4-(7-hydroxyimidazo[1,2-a]pyridine-2-

carboxamido)piperidine-1-carboxylate (0.18 g, 0.50 mmol) in toluene (4 mL) at room

temperature was added diisopropy! azodicarboxylate (0.12 g, 0.6 mrol), 1-(4-

(trifluoromethyl)phenyl)-piperidin-4-ol (0.12 g, 0.5 mmol), and triphenylphosphine (0.16 g,

0.6 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, methylene chloride/methanol /30% ammonium hydroxide = 20/1/0.01) to afford tert-

butyl 4-(7-(1-(4-(trifluoromethyl)phenyl)piperidin-4-yloxy)imidazo[ 1,2-a]pyridine-2-

carboxamido)piperidine-1-carboxylate as a off-white solid (0.13 g, 44%). 'H-NMR (CDClL,

300 MHz): § 7.97 (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), 3.61 (m, 2H), 3.26 (m, 2H), 2.92 (m, 2H), 2.15 (m, 2H),

2.03 (m, 4H), 1.66 (m, 2H), 1.47 (s, 9H) ppm; MS (ESI): 588.4 (M-+1).

(b) Synthetic Example: Compounds 17-18.

Step 1
[0313] A mixture of tert-butyl 4-(7-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)imidazo[1,2-a]pyridine-2-carboxamido)piperidine-1-carboxylate (0.13 g, 0.22 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 (2x3 mL) and then dried
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3.935 (m 1H), 3.589 (m 211), 3.561 (s, 213), 3.249 (m 2H

2.821(m 214), 2.196 (m 4H), 2.028 (m 4H), 1.587(m 211); LCMS: MS
(m z) : S57TYORMHF213¢ b) Synt hetic Exanpl e: Conpounds 24FPEE/US2009/041448

[ 0328] Conmpounds 24 and 25 were prepared using procedures anal ogous to
t hose described in Exanple 5(a).

[ 0329] N- (1- ( 4- Cyanobenzyppi peri di n-4-y1)-2-(1-(4-cyanophenyl) pi peri di
n-4- yl oxyydehedysse aresugcdp pRd Ar@e %ﬁﬁ@uhﬁ @2): 1H NWVR (CDC13, 300

|sz 8 7 1 ol &.66 (d,
): g 20gﬁﬁﬁd%bm%i?ﬂphgngﬂggegdnﬂﬁloéflmﬁ zl%L 2. é}p%%m( car&lﬁ%glé )( 8 (2 N 1)

3 321 (m diuegrochjorgle $4liAs apgwn 55}14@7 AP AL T | &NE‘ @Ps%JPn%OUWZ 8.2

211); LCMpy 49
[ 03301N- )@§6%§L§?é%g5 %2ﬁ ef%élnEH)731gm-H? 726ﬁnlﬂ%lug§onethbeen

zyl)plperﬁééﬁn )yi%&@) 3@6K@rgﬁﬁépﬁo §b“@ddﬁé6hnd 25): 11-1-NMR
(CDCI 3, 300 MHg);,5 7. 570(m 41-1), 7.419-7.471 (m 514), 5. 66 (d,
111), 5.103 (m—"’I'H) 3.935 (m 111), 3.71 (m 1H), 3.565 (m 4H),

2.76 (m H8p4] 2. ?@emrreﬂm)lxtmzcief (pmrlcmi)yl) »(g45 (m 4H), 1.566(m

4H); LCMVS; tnflﬁn&rﬁét@l)phe@ﬁﬂlﬁéw h-‘yl&%ﬁl&oﬁ 3z Fﬂb‘ﬁ&ﬁhe-ﬁééb&dmlde

- (4-cyanobenzyDpi peri d iazo

y1 oxy) pi pENVEDRTE stk B8R Lo Smmen Ao Ba A VR DNBOOBGTLIS, 26

d, j= rfate{RsubSti ro an
E ) lj s rdd?n tel%H%thureZvaggdd(eé the%fiﬁrop 7t T)a 1(b§t i't]t@c? bé’ﬂ%ﬁ% m?x&e](b 06 Zrm?cﬁ) (d

211), 3. 2¥.Madiisppropylethylampine 0. 2& 9. 22 J_nnqqla T@Hyebuignawmlrﬂawah(wedm)monl 82-
1.72 (m ?elrﬂ%ratu%e (ﬁ/%mlﬁ'@ AfRr 1t ime the At wa9 EdncerMirel Midd} fedicea %@qqu(’ec)

Increase in AMPK activity [00100 npounds 23-26 were assayed

their abi Pidthe te@llfartarpar@{eevaﬁ\wedgw ﬂgshsﬁhr@r@mhx {shikegeli msndESor be nt
assay. Th aﬁé%ﬂnéf@nyﬁ%% %méh{ﬁ% m%kﬁa@% iford @@&ﬁﬁ&qm@% %;’pm%&nﬁr e

presented in_Tabl e bel ow, | ess t han 'B"

is 0.1-1 HB\§l V- (iéPmdzm‘? methym’lpﬁsdl%mﬂdlm and "F" |s >1oo p. M
Tabl e 6 CadalNRomAMTIhESBRip&RiP4-yloxy)imidazo[1,2-alpyridine-2-carboxamide

(compound 17): 'H-NMR (CDClz, 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):
8 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
cnzyme-linked immunosorbent assay. The ECsy valucs 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 pM:

Table 4
Cpd No. AMPK EC;;
17 A
13 A




24 A 25 A 26 C Exanple 6 (a) Synthetic Exanple:

N- (1- 14- cvanobenzyl | pi peridi n-4-y1)-4-(1-14-

et hoxybenZWO12M3831B@i ne- 4- car bonvf | benzam de (conpound PETUS2008p-HHI8]
103321To a stirred m xture of 4-(nethoxycarbonyCbenzoic acid (1 g,
5.55 mol ) in anhydrous N, N-di net hyformam de (5 nL) was added
triethylamne (2.6 m, 18.32 nmmol ), HATU (2.32 g, 6.11 mmol ), and

4( (4- anmi n&BMBRRAG| n- 1- yOret hyDbenzonitrile as its HCL salt (1.6 g,

5. 55 mmol Jq) sTRBHUIEXAMPIE: WASHuBA il 5-eduatifeRmMde TPRAAljBEdAwer ni ght and
t hen poured into water, The resultlng solids were col]ected by
filtrationloxppypzingcuboxamidomipesdinglcebaxdaie(rompounddPly 0. 91g (44% of
nmet hyl 4-(1- (4g ﬁnobenzyl)plperldln 4- ylcarbannyl)benzoate as a

white solid. 379 Step 2 &03331thh|

4- (1- (4- cﬂb"ﬁ%‘benﬂ‘% ﬂmfiverfomthm Eilewlb%ﬁeﬂélﬁtﬂy?l)( ehi el anpdpyasissotyedsp
nmol ) andaﬁkgaﬁahymnhasﬁlemﬁm&a&ﬁl@@l 0L, ddbicd8n BRE baths tRECEith 80%
MeOH THF/ H2 (2/1/1 , and the mxture was stirred over ni ght,
then aci dPEIERDNIIR (OGN Hydmaen). Jitie ixtureWsEYOTEd to P (9 19om ferigTaias

sol i d sepgialada NMoN8smaR) Is%toﬁfﬁyﬁymémchﬂbaim@(oa{j@ 2'9a8haginwi t h
wat er. The conbined filtrate and washings were acidified by adding

further 2Mg@RDYAFEPERYEEmamids (mly wairddedrad demyriuevargdreaat Foeey ed

three ti magnpWiahle Qlehidht aPIRUALRre WRQuERAN I8t R LABEE I HIPGHYE atRit €
washed with brlne dried w th magnesi um sul phate and evaporated to

gi ve 4-(11hg Qrg%#%qsé\ﬁingdwﬁépﬂlamﬁulﬁaf§/¢r@§f'wr?&;¢+ )TB%??ﬁ'SF%ObéPé‘ieé"%a@ 718

g, 83%. Qﬁ\fﬁd(bsﬂﬂaah cheththtdgMphy (sthic8 Pel Jothyl B3 84IERars S 1114y foR@fof nidthly18- Of
4-(1-(4-c anobenzy ﬁbﬁerldln 4-yl car banoyl ) benzoi c aci d

0.275 mo 1) 4 it Bhwlwlﬁﬁr'ﬁ’éﬁwwﬂﬁ%ﬁﬁed?eca(@xﬁl@f %yg%ﬁﬂ% 23
triethyla 13% (@i, (c@3§12§oorm9) a's%kln(ﬂ;iaiis ﬁg%e%@ 7HEQ ) zH)aadﬁﬂnM-

ethoxybenz plperldlne m xture was stirred
é?/ﬁ;é

at roomt Baty Hﬂo‘ir@‘?éﬁ %}FDE a"ﬁ@nti%{@n3 %(jﬁ* &HD.i 2nk6 Ml -99 fR2H)
resultlng r cted by filtration, purified by col um
chronatogrggﬁygﬁ%mgﬁg%ggghg (55%? of P d
N-(1-(4- cyanoﬁﬁﬁz@l)plperldln 4-

1) - 4- (1- th dines
y1)-4- (1- (16 oxmﬁﬂzcydfmnﬂﬁf 1 I\;th?r fﬁowcbgg%]{&fgn@ y7lé

27) as an offwhite solid é
7.600 (m 22ppoxyrie§a 0. ”@mynol)?n@)% awouszmr)humélyéwdf @4 fer-D in ae“-f%*zé (d,
1H), 4. 658 Mwaddtdred 3¢ 94 te(nq)gratlgé'bor 03128 fe%tmﬁ 'ﬁ'ﬁxtux% v@g@m&ff&d 05} m

2. 505 2 2.227
3H); (Lgvscmlﬁaatcd%@yg%mcmi and @q@ycngymti Hch F,Cdﬁ@éﬁﬁﬁsém t@é"ﬁ%éﬁ

28-33. (trifluoromethyl)phenyl)piperidin-4-yloxy)pyrazine-2-carboxylic acid hydrochloric acid saft
as an off-white solid (0.10 g, 96%) which was used next step without further purifications.
MS (ESI): 368.4 (M+1).

Step3
[0320]  To a stirred mixture of 5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
vloxy)pyrazine-2-carboxylic acid hydrochloric acid salt (0.10 g, 0.25 mmol) in anhydrous
N,N-dimethylformamide (3 mL) was added triethylamine (0.56 g, 0.55 mmol}, 1-
hydroxybenzotriazole hydrate (0.04 g, 0.3 mmol), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (0.06 g, 0.3 mmol), and rert-butyl 4-aminopiperidine-1-
carboxylate {0.06 g, 0.3 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 zert-butyl 4-(5-(1-(4-
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[ 0335] Conmpounds 28-31 were prepared using procedures anal ogous to
t hose described in Exanple 6(a).
[ 0336] 4- (4¥W020W@HPYBDbenzyl ) pi per azi ne- 1- car bony1) - N- ( 1 PCAUSYUHOLI 82y |

) pi peridin-4- yl)benzam de (conpound 28): |11-NVR (CDC13, 300 MHz): 5
7.8(d, 211), 7.6 (d 2H) 7 43 (m 411), 7.22 (m 4H), 6.0 (d, 1H)
4.01 (m 111), 3.8 g 3.563 (s, 211), 3.496 (s,.21-1)

2H) 2 82(tpﬂ‘10rgp5thyl@ 5.1y )Wem -4- y@xg@mlmz%ﬁrboynmlmeq@@f)l ca@owftﬁ]

H%&Qnd 15% a(»Ml% sol1d (0.06 g, 44%). ‘H NMR (CDCI:, 300 MHz): 8889 (m, 1H)
1033714 g Chl or per azi ne- 1-car ON%\/ER‘ { - cyanobenzyl
) pi peri d| 80 (mylllé)b'é éﬁ(%dm%i@ﬂéﬂégl)l 1H) 14 BRSP4 (3D, M-,
7.79(d, 2 ToARA 7 1 3 (d,
211),( : 9%1]1) .95 {xﬁoﬁ{)(fhs %132}111119)75(% M. 56%921)12{1) }271(5 (pBéh ﬁz/lf 1()§SI§ (

(m 4H), 25(81(MT1)211) 2.21 (m 411), 2 04 (m 414); LCMS (m z):

542( ML{"

[03%81?\!—% (bY Stenthet U109, povads 232 4-y1) - 4- (4- (5-(trifluoromethyppyr
idin-2- yOpip 1ne 1 - car bonyCbenzani de (compound 30): 111-NWR
(CDC13, 300 8 8.396(s, IH), 7.8 (d, 2H), 7.65(m 2H), 7.621 (d,
211), 7. 4?03@dld AIlll)itur@f?ﬁTf—lQLdyl (1) {4-andBfometiipheng)®pgrivin- %11)

§7§9( er Hbky)pfradiRe4 BrodahidoRpigebiie-1 HadboxyRatOf.d6'B, 0.4 hhol\ofVEn (M 2) -

[ 033 9 INI - bidr(tdll@y arid redioxaing (i plex wagistirretl-ay tdonNgmperatpng fgrtQeS if. | Therensanhy pb

e e e e R e e
4H) 6. 0 (aaypced bicpsurelto bffouah V- Qﬁﬂendlﬂ-fles(lhﬁ-(u@mnﬂ@rc&&my()menﬂll}j)lper@m% (m
2.05 417 e o

03401 N - PR e baRSi il Sho BRlo G amppoupd 20) s e 030

yl )t er ephora). mﬁx(@mmamm)as M’B(s( )z §.25 G22HY, ME9 jm, 2H), 728d(m 2H), :
03411NI -

cr opit hal S G5 FBohBoEhdra Gieth 1 TS RN A S B R

AVPK act i $Hj ypm;[ MSR2DEsopeMntls 27- 33 were assayed for their ability

to activate AMPK using an enzyne-linked i nmunosorbent assay. The EC50

val ues for A tivation for conpounds 27-33 are presented in Table
7 bel ow, {0322hi ciiio 4 Airrddsnikiessof V@ipedid-4udg5-{1B4-is 0.1-1 p.M "C' is

1-10 OA ang B cthshpb oy b eridin-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. Afier 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-y1)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-4-yloxy)pyrazine-2-carboxamide (compound 21): 'B-
NMR (CDCls, 300 MHz): & 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 (CDCl3, 300 MHz): 5 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 (mn, 1H),
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Table 7 Cpd No. AMPK EC50 27 A 28 A Table 7 Cpd No. AMPK EC50 29 D

30 A31 A32 D
WO 2009/132136 PCT/US2009/041448

3.62 (m, 4H), 3.24 (m, 2H), 2.80 (m, 2H), 2.19 (m, 4H), 1.9 (m, 4H), 1.63 (m, 2H) ppm; MS
(ESI): 565.9 (M+1),

{c) Increase in AMPK activity

[0325] Compounds 19-22 were assayed for their ability to activate AMPK using an
enzyme-linked immunosorbent assay. The ECsq values for AMPK activation for compounds
19-22 are presented in Table 5 below, in which “A” is less than 0.1 uM; “B”is 0.1-1 pM;
“C?is 1-10 uM; “D* is 10-100 uM and “F”* is >100 uM:

Table 5
Cpd No. AMPK ECs;
19 C
20 F
21 A
22 A

Example 5
(a) Synthetic Example: N-(1-(4-cyanobenzyDpiperidin-d-yD-2-(1-(4-
(trifluoromethyl)phenyl)piperidin-4-yloxykthiazole-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-cyanobenzylpiperidin-4-yl)thiazole-5-
carboxamide as a yellow solid. LCMS (nv/z): 406 (MH").

Step 2
[0327] To a stirred solution of 1-(4-(trifluromethyl)benzypiperidin-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-yljthiazole-5-
carboxamide (100 mg, 0.247 mmol) was added to the reaction mixture, which was stirred at
80 °C overnight and then poured inio ice-water. The residue was purified by flash
chromatography (silica gel, 2 % methanol in methylene chloride) to afford N-(1-(4-
cyanobenzyl)piperidin-4-y1)-2-(1-(4-(trifluoromethyl)phenyl)piperidin-4-yloxy)thazole-5-
carboxamide (compound 23) as a yellow solid (30 mg, 21%). "H-NMR (CDCl;, 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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33 Exanple 7 (a) Synthetic Exanple:

2- (4- cyanobenzyl ) - N-( 1- (4 cyanobenzvfl pi peridin-4-yl)-1, 2,

t et r ahydr O¥Qa¢¥{1p23B4G ne- 7- car boxam de (conpound 37). S?@E“@NW%QS&Q]A
solution of 7-cyano-1, 2,3, 4-tetrahydroi soquinoline (5 g, 31.6 mol)

i n nmet hanol (150 nL) mas saturated with HCl. gas (bubbled HC1 gas
into solution for roomtenperature) and placed in a seal ed

tube. The3-Pas@m tlﬁﬂré %88&8{%}8@ PRLEAIE: IS (MedtledS 2MeB T2 4 Y (m #H):

concent r ap gok {nQ 46 VIS Em, 2AG RS- IMIS Perviaen 5% sodi um bi carbonat e
sol ution (200&'erL§:hjand g?ch?or onet hagig%}(iSO ErL) eﬁThe | ayers wore

separ at edﬂﬁ@gntwg BIHEOYS nRY S M@§, extracted with dichloronet hane
(3x25 nlL). "The conbli ned organi c Tayer was dried (MySH), flltered and
concentra t o prERdud p wereprepargd pEng RIPSFAVTS HBIGEOUS A¥- 7-
{Oéasl B & Henfhyd d prd lgeeusdn th

car boxyl ag&a}%erpgﬂlﬁgqég? as a pale brown 0|Iy residue (4.5 g, 63%.
114 NWVR (CDCl 3) H dd,14.0, 1.7 Hz 7.74 ng d, J=1.4 Hz);
7.18 (1H, (82917 Mdlfﬁﬁyamb%ylzmndw ¢)-2-(B(gyapappenydpmeriind- (oH  br
s); 2.97 ) d

. g]%ﬂr)t B35 %? xan) g E,ElelBO_uAI,ld %9)2 Sﬁl@ﬁ (@DC[;%S%@ 3 ¥ 81 (m, ZH)

triacetox oro dr| was adde 0 a solution o
met hyl 1, 2.4%9- 2-42%@ ahy.drisD ﬁb@HD,ﬁdiGi(dxémri;@Bbﬁx,yllPﬁt B93ohs AP &89 @re
(1.0 g, 4 I

di chl orone lté}}"lane %Slgin)dﬁaém %gﬁ?tﬁgﬁ@ %gmrécej%gglﬁoﬁ%n? gltaglrnem\[/i\jlarg 3)5?(}19

to stir aHyd&MS: éffperat: GEe(Mior ni ght, poured over saturated sodi um

R T I T S B

dr| ed (Ngﬁ@ﬂ,)));hwfwlleﬁeqadmxamde @ompmmti 28 H-NMRGCDEL230004k): § 8570me.

Col um chr % et hy e V. d t

2-(4- cyan ?%Q?Pé—ngﬁi#f&(? H))?OI s%lq@? gl@gﬁ@ %Pié% _hq% é?ma(tsé a
white cr yétlaﬂH)J 21?56 (EoHHY 2200m 240, % 18 (at RIGh 2 § tm,efhyll. 56éfmérﬂ),(mM& S
979%) . lli(Wﬁ% 57.85 (1H, d, 1=7.7 Hz); 7.72-7.58 (5H m;
7.23 (1H Vd,” J=8. 7); 4.00-3.98 (2H, m); 3.92 (3H, s); 3.83 (2H, br
s) 3.08 (WBBH] br tesf)Butd 493-([-2H;yabebeady)pivBidi Fidprbamo@Piiazol-Bt ep 3

[ 0345] A so] ut.i on

2- (4- cyan?ﬂ%éWEVT}cPﬁcdgegg%y t(‘r’%f?Py"H‘r’%?@oa%P‘%‘ﬁ ASG-a S838 (xy{ 74Hz(1 26
g, 4.1 moH), 780ds, 1H), 17810, by ts Ghei 218), hyd(datr< .1 Hz, QH), g,1525405am;rmﬂ] B.6Bn

THF/ MeOH . 4 I i ure
until all 5‘5&@@#%@%?@?2@‘ %l’?ggare ﬁﬁlél tr%llé)ﬁl%y %ﬁfl%&
resul ti nglGR GuMH)r e6&1 Hé an, D LH0E(s 088, MBdM+dDneéMtrated to give a
yel l ow foany residue. Trituration with 10% HCL sol uti on provi ded 2-

(4- cyanobg Zieddasclin 2N Radrietty ahydr oi soqui nol i ne- 7- car boxylic acid

hydr ochl or | as_a_ whi stallln sol L on filtr on .and drying
under vac E}{?rdlr&tll S%mﬁ"“nmi WEF RV Eﬁ@%ﬁf&@}” @tffc’tgﬂte H?m%‘}n 7.97
(214, d, dJd=¥m3-linkdd imAuBdsofbein, asshy. Tl‘:eSE.CQg \HZu)::s fo?AMPK( ﬁt‘ﬂyatd’n fdl‘%@mﬁodﬂﬂs)

t7)l’ 32) (1H, %g 2? %rffresalted) 1ﬁ§'4§ g&%lg\ﬂénbrﬁuc 1s I?SS th‘(fzgﬂél @4‘_‘5%’” @éqm

293. St ep ‘@ is[10846]; TD”as Kol 00tuM amdoF” is >100 |.u
2- (4- cyanobenzyl ) -1, 2, 3, 4-tctra“ydr"'°""'.n
hydr ochl ori de (50 ng, 0.17% }
nmol ), 4- am no-1-(4-cyanagb .
0.18 nmml ) and triethyl ampn Amol ) wer e added.
The resulting reaction m X at room

t eperature overni ght and |pourdd imto satutated sgdi um bi carbonate
solution (30 nL) to give d whi?fe piecinpi tate which was filtered and
dried under vacuum The resulting solid was triturated with ethyl

et her to provide

2- (4- cyanobenzyl ) - N- (1- (4- cyanobenzyppi peridind-yl)-1, 2, 3, 4-t et rahydr
oi soqui nol i ne-7-car boxam de (conpound 37) as a white crystalline

re—#- car boxylic acid
TU (78 ng, 0.21
chloride (52 ng,
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described in Exanple 7(a).
[ 03481N- (1- (4- Cyanobenzyppi peridi n-4-y1)-2-(4-fluorobenzyl)-1, 2,3, 4-
t et r ahydr o¥9@0i1#23BG¢ ne- 7- car boxam de (conpound 34): 1HPRWARSZOA/BDEE)
8 8.08 (d, 1=7.7 Hz, IH), 7.78 (d, 1=8.3 Hz, 2H), 7.57 (d, 1=8.0 Hz,
1H), 7.49 (d, 1=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, MP.&QllOGHz 211), 1.74 (d, 1=12.1 Hz, 2H), 1.54 (q,
I1L 6 e Bfre VB MIED . e ABBnonc W EROH A A2 36RCT) US2009/ 041448
[ 0349] 2- (4- Fluorobenzyl) N ( din-3-yI'met hyDpi peridi n-4-yl1)-1, 2,
3 4- t et r 8BVPHIZENIPH n..;.l‘..-_- POEANCHZHIGE ( BRETNITON u'u:f. nd 35) | HNIVR
(DVb0-d6): 8 8 7r844(m 2H) 808(d 1=7.7 Hz, 111), 7.68 (d,
177Hz I—% 7 (d, J=7.7 Hz, 1H), 7.47 (s, 1H),740732(m
7. 1810332 ("ﬁ?agmyed nextv@ﬂé%metp@ﬁycayhgnyl)henem pad (1og-5.55 g ip g,
9 9 Hz, roud¥. &an%elﬁﬂfomml% mL% v@:lg_baécfed ﬁktl‘fﬁamﬁ_ibc"@ 6 nﬁ"b& 323mfidh).(d,

éo]8 ZF%HAﬁ]%rSg Beh kl),tg}ynom@idf ((4-am1nop1per1d1n—1 yl)methyl)benzomtrlle as its HCI
- (trifLaqh gaes by Jn)rtaﬁmf ¥ ﬂ'&'t@@ﬁvh@hﬂ'eéat\{'aam gem%eé‘uupe ovemlg'i{llt and then
t rahydr oi soqul nol i ne-7-car boxam de (conmpound 36):
( DVBO- d6) Pougedgnigovaay, Thespsujtinggsolids were) collgoiegiby firatioagunfigd by cpjymn 7. 57
(d. 1=8.0 % (4% %?115:&1 14.41-7. 36
(m 20 %ﬁgmatl%grkﬁhy td yél% O(Sq (4:]4/ )%f H%thg )| (4 ciéjnz)bén%yl gm 421 1) 3. 54
(d, 1=8.5 Hfarbmyl)b@zs@c 2837‘& (erffplmstz( 32796 Om 2H) 2.04
(t, 11Hz§{%—&2175(d 1=12. 4 Hz, 1.55 (q, 1=10.6 Hz, 2H).
+

1.
F

2H% 138an oMethylAr§l- (r%:cq&nopﬁwh)mpeﬁmsl Wﬁ@?%wﬁbw?qtﬁ@ﬁ() meyi 1, 2, 3
et

|

1

1

”th

r alhebiQhg in}dflin{‘l‘i&ldl-d%ﬁfegﬁ(ﬁﬁﬁ%qx @mﬁn)(&éaq@&uwmégmfwm@zm
Ilnesoll (58 'ny, (h%VBOd . 58.68-8.65

n ;
H, 2QmL),apd the p{g})ture-pvagguchgger{ugmt acidafi (lgqm htprg_cbgm@ aﬂg;IO
H io pH $x \Zrhl@]soﬁé- arddd hnd sz colecte )ﬁltra?uoﬁ and Q«&‘d,hecﬂm it wed
gq_Fbrs 2H, br s .31 br s 4.06-3.9 (1H,
; 3 43 (1 ongpined filt @16 agdpa&;hmg WL a@;@l@ed@ya mg @1@312 droahlgnq_@uhto
Hz); 1.75 ﬁajaha-the@@li]mt;n]wa% ckifacied Miped diddwhthuy ﬁgbetate The combmed organic
[ 0352] 2- (4 Cyanobenz d)g)UN_ (2-(4- étrlfluoromsthga enzyl ) pi perldl n-4-yl
)-1, 2,3, 4‘3”{3&‘??"’5??3?’6?@%% &‘dqnl%ldﬂﬁ with pagnesE P Bat E@ﬁﬁ@?% 3"9?“’6%}1 e
crystall i ey (fiperdiBn-4 3% amyINME ol LIV A6 &, 838). 008 kiin/2§1 3848. O
Hz); 7. 810302)@ f)g%e 4@ 88 o, d. 1(:?0 gHzg);)7.60- ;#/423(%,
m: 7.16 (MH d180Hz)378366(3Hn)356(4H,brs);
291266(6Hs£%3 207(2H m; 1.75 (2H, dlllOHz) 1.57 (2H, q,
7=11.7 Hz QQSntetlcEx
N (1- (4- eV&Aben ?Dﬂirffér‘?‘éﬁlﬁ of Wif4 ?Xa(’Qf’W?YJ@PB%‘B?TQVFF"E“‘QY@GHZ"“’ acid
E gg g gﬁ\//g { EIIOSQ@,UD D94 inih8h Tir SRRV ERfERAMNd: BIL) waStded 1
2-(4-f1 uofrﬁﬁéfﬁf‘;}l}e)(&ilﬂz0§251mfr’@9r%§ﬁr(H|5§6$119|3H%‘P?1P1é“d74 “¢r boxyl ate was
prepared gago ﬂ/%afz hgdidif (éf P, @z@fmrﬁaiﬁnﬂ;le%ztﬁﬁ)was abRve: roHﬁ'té}Eberature
4-f 1 uorobenzal dehyde in ace of 4-cyanobenzal dehyde. Colu
chr omat og P‘éﬂﬁlﬁﬁht@Q%@%P/eué‘tdhny watest Breasuingnalids wsrespliertsd Wrﬁ&raélérﬂrpou nd
as an off i o 4
T 1p¥ﬂeﬁ%y)@61ﬁ1%ﬁ%ﬁrbfnﬁ'ﬁgr§ﬁiy tslgfefho? (95/%&% 1(hld91M8bén9g$}11?ehdl?lﬁ
Hz): 7. 08YP2Hil-({#-cthoxybgnzgl mgﬂdm-‘b@ﬂgm be{lmldorffemlyusmk)swn%ff“hﬁs 86
(2H, br s)qi3HRMRADAY, 360 MB2): 88,764, 268 7.8d0 (oVBurf, Whda &), e, A9 (4,
2H), 6.812 (d, 2H), 6.022 (d, 1H), 4.658(m, 1H), 3.994 (dd, 2H), 3.569 (m, 3H), 2.885 (m,
41), 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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Step 2

[ 0354] 2- (4- Fl uor obenzyl ) -1, 2, 3, 4-t et rahydr oi soqui nol i ne-7-car boxylic
aci d hydr o¥ARPI1FE3Gas prepared f rom met hyl PCT/US2009/041448
2-(4-fluorobenzyl)-1, 2,3, 4-tetrahydroi soqui nol i ne7-carboxyl ate as
described in step 3 of Exanple 7(a), above. The conpound was obt ai ned
as a white crystallrne solrd mas'Uoon filtration and drying under
vacuum ( 1{&yifhetigdpampley Gompe 826 d6) 5 11.06 (1H, br s); 7.81-7.79
(2H, m; F368 (2¢&mpdilldds]2%83 13her5pr5deEd)usm§ pﬁﬁedu?es%ﬂalég%hb toMlase desdfbel 2H,
br s); 4.38-4.34 (2H, m); 3.64 (2H, br s); 3.14 (2H app t, 1=14.9,
9.6 Hz). NMEXMRI9S=" 286  Step 3 [0355]N- (1

- (4- Cyanohppay! ) P{ﬁpﬂl’-@lﬂbtﬂbé}mﬁ%ﬁpe?a‘.zﬁrﬂ'lfdatb@ﬁﬁbﬁﬂl—l{i}yaﬂmk%n@l)ﬂrpendm -4-

t et r ahydr oi soqui_nol i ne- 7- car boxam de nB % ? (Pared from
net hyl = 2- er)fbcnzamlde (compound 28): "H-NMR (CDClz, 300 MHz): 8 7.8(d, 2H1), 7.6 (d, 2H), 7.43

f1uor obengdjd)ﬁ)h gz(,a, 4;15 %tor(ahmgrapmsfqmrlp@ls@r@ﬁ- ﬁ{ﬁ@ﬁ%,\’i}ﬁtﬂ%is 2H),

described in above e conpound as a
tan crystéﬁPﬁ“héHgélsﬁdm(Qﬁ@ Ay (m 36(m, RHUR2 £ éH) P, 28% EMZ 1 H, d,
1=7.7 Hz) (mid): %85 d183Hz)757(1Hd180Hz)749(3H
d, 1=8.3 Fz)* 7.41-7.36 (2H, m: 7.18-7.12 (3H, m: 3.78-3,68 (1H,
n; 3.64 (ﬂz‘»ﬁrfl s) 4-(3(4shlpraphenylpippeazine - qqsznylizNeé (bogmplppeyiipjperidings

2H, t, 7 14, Hz
ﬁ/s ML) 3 @%ggmh?é % ﬁ%%’. Cﬂ é\rxrgrcrﬁl@cﬂ jdéMHz% 557%9%!14 2H§l 7.6b6%kd 28n)Hz) -

[ 0356] Conpderhds 4111L-7422 (deﬁfﬁ (p$3e(|§a2fPBd5 &%Gdngﬁbﬁ@é(eu lerb§ 96(%%136{5@5 so

t hose des e

1035712- (gﬁkﬁﬁgrﬁaﬂﬂﬁx ﬁ%% 2‘?)(19?1 (P04, [ LM (e poan. y1)-1,2
, 3, 4- tet {63R§ldr oNébxﬁtherbmyliplmdmcﬂxﬂwdfétﬁ( @@ﬂﬂ@mﬂﬂw)wﬂdw&ﬂ

Cr?IStsai)lsl ?ﬁ‘i‘rﬁ‘%ﬁ 1‘%9"0&291’651%6%%6(&% gwm@cgfﬂ? Zﬁl?ﬂ(l =7.7
Hz); 7. 47803345, 181),;7.87(d4TH)77 8Xm( 3H). 716p1 (d72HBT A7 (R, ¢13H6.5)d. 1H), #8560.68
5105 (o D3GR ety g hL of ol Zan i 6 B B,

Hz). MB (MEL)- = 450,

)12 3, 21‘53?%1{‘” R et bt D T AR RPN 1

cryst al | i Ael)eoiphdialedble fpmp6Oi)31): 1mNmmcqmus@QjMﬁz) 89.70%(1(, #H), 7$85

é J77H$) F—’I’i’)ﬁﬁ? &3%1"('?1',&4) '4§(q:; E‘i)é‘?(%ﬁ)zgw%%)?}?%”%Hi?)géﬁﬁ“%ﬁ)(m

3. 78- 3. 68.28 i, 8H))2. 053(n64Ho,zre\/1$§m/z)36c514(1\Mm d, J=8.5 Hz); 2.89-
411, 4 %
W Prz) 1(%53]55 v 2@1@@3‘5%@6’1)P@? R W(:A# P%emﬁ’%.“b‘i"é’)'yl é@hﬁglsaé”qde

AVPK actramnyommaasqwsmnpmwam@wsm 42 wer e assayed for their ability
to activa MPK, uSi n en |nnuno rbent Cso
val ues foﬁ(ﬁ ﬁPK %’g }9 ‘ﬁ’erf‘ IXEIE ﬁ y"ﬁﬂbcﬂ ‘p"'“dm“ %éé’é‘“mg"r“%br e
8 bel ow, (wompburcli33y: AMS|(1s/zDé§S(MHa)n 0 1 uM "B" is 0 1 1 uM "C' iIs
1-10 uM and "D" is 10-100 ul\4:

(c) Increase in AMPK activity

[0342] Compounds 27-33 were assayed for their ability to activate AMPK using an

enzyme-linked immunosorbent assay. The ECso values for AMPK activation for compounds
27-33 are presented in Table 7 below, in which “A” is less than 0.1 pM; “B” 1s 0.1-1 puM;
“C”1s 1-10 uM; and “D™ is 10-100 uM:

Table 7
Cpd No. AMPK EC;,
27 A
28 A
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Table 8 Cpd No. AMPK ECso 34 A 35 C 36 B 37 A 38 A39 C40 A 41 C 42

WO 2009/132136 PCT/US2009/041448
Table 7
Cpd No. AMPK ECs
29 D
30 A
31 A
32 D
33 D

1-(4-cyanobenzyl

tetrahvdroisoquinoline-7-carboxamide {compound 37).
Step |
[0343] A solution of 7-cyano-1,2,3 4-tetrahydroisoquinoline (5 g, 31.6 mmol) in

methanol (150 mL) was saturated with HCI gas (bubbled HCI gas into solution for 15 min at
room temperature) and placed in a scaled tube. The resulting reaction mixture was heated at
65 °C for 17h, concentrated to dryness and partitioned between 5% sodium bicarbonate
solution (200 mL) and dichloromcthane (50 mL). The laycrs were separated and the aqueous
layer was extracted with dichloromethane (3x25 mL). The combined organic layer was dried
(MgS0,), filtered and concentrated to provide methyl 1,2,3 4-tetrahydroisoquinoline-7-
carboxylate hydrochloride as a pale brown oily residue (4.5 g, 63%). 'H NMR (CDCl3) &
7.82 (1H, dd, /=8.0, 1.7 Hz); 7.74 (1H, d, J=1.4 Hz); 7.18 (1H, d, /=8.0 Hz); 4.16 (2H, br s);
3.92 (3H, s); 3.27 (2H, br s); 2.97 (2H, br s). MS (M+H)" = 192,

Step 2
[0344] Sodium triacetoxyborohydride (2.2 g, 10.4 mmol) was added to a solution of
methyl 1,2,3,4-tetrahydroisoquinoline-7-carboxylate hydrochloride (1.0 g, 4.4 mmol) and 4-
cyanobenzaldehyde (0.83 g, 6.3 mmol) in dichloromethane (10 mL). The resulting reaction
mixture was allowed {o stir at room temperature overnight, poured over saturated sodium
bicarbonate solution (75 mL) and extracted with dichloromethane (3x30 mL). The combined
organic layer was washed with water (2x30 mL), dried (MgSOy), filtered and concentrated to
give a foamy residue. Column chromatography (30% ethyl acetate/hexanes) provided methyl
2-(4-cyanobenzyl)-1.2.3 d-tetrahydroisoquinoline-7-carboxylate as a white crystalline solid
upon trituration with ethyl ether (1.30 g, 97%). 'H NMR (CDCl.) § 7.85 (1H, d,./=7.7 Hz);
7.72-7.58 (SH, m); 7.23 (1H, d, /=8.0 Hz); 4.00-3.98 (2H, m); 3.92 (3H, s); 3.83 (2H, brs);
3.08 (2H, br s); 2.97 (2H, br s). MS (M+H)" = 307.
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B CLAIMS: 1. A conmpound having the structural formula (R%»y (a) in
which Yis Oor S, wis 0, 1 or 2, (R4/x (b) "31:C, in which wis O,
1 or 2 andwQi2§0932186 - NH- C(0) -, D is CH or CR4 and Z i s PNI/USRO0PD41HS]
is -C(0)-, Dis Nand Zis N, CHor CR4 (R41( (c) in which wis 0, 1
or 2, (RAk (d) Nr%in which wis O, 1 or 2, ,R4). osi E-I-E2

(e)CR3>w in which wis O or land one of El and E2 is N and the ot her
is CH C subst¥tRied with R3, C substituted with the -0-, or C

substi t ut 4%y t hatsBRtied drDettYRb R cya@bbehzyl)-1,2,3,4-tetrahydroisoquinoline-7-
carboxylate (1.26 g, 4.1 mmol) and lithium hydroxide hydrate (1.04 g, 24.8 mmol) in
THF/MeOH/H,0 (2:1:1, 48 mL) was allowed to stir at room temperature until all the starting
material disappeared (overnight). The resulting cloudy reaction mixture was then
concentrated to give a yellow foamy residue. Trituration with 10% HCI solution provided 2-
(4-cyanobenzyl)-1,2,3,4-tetrahydroisoquinoline-7-carboxylic acid hydrochloride as a white
crystalline solid upon filtration and drying under vacuum (1.06 g, 78%). 'H NMR (DMSO-
ds) 8 11.52 (1H, brs); 7.97 (2H, d, J=8.3 Hz); 7.87 (2H, d, /=8.0 Hz); 7.79 (2H, d, /=9.4 Hz);
7.35(1H, d, /=8.0 Hz); 4.55 (2H, br s); 4.36 (2H, br s); 3.65 (1H, br s); 3.31 (2H, d, J=9.9
Hz); 3.12 (1H, t, J=13.5 Hz). MS (M+H)" =293.

Step 4

[0346] To a solution of 2-(4-cyanobenzyl)-1,2,3,4-tetrahydroisoquinoline-7-carboxylic
acid hydrochloride (50 mg, 0.17 mmol) in DMF (2 mL), HATU (78 mg, 0.21 mmol), 4-
amino-1-(4-cyanobenzyl)piperidine dihydrochloride (52 mg, 0.18 mmol) and triethylamine
(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-yD)-1,2,3 4-tetrahydroisoquinoline-7-carboxamide (compound 37) as a white crystalline
solid (69 mg, 82%). 'H NMR (DMSO-ds): 5 8.08 (1H, d, J=7.7 Hz); 7.79 (4H, dd, J=8.5, 6.9
Hz); 7.60-7.54 (3H, m); 7.49 (3H, d, /~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, /=5.2 Hz); 2.82-2.66 (4H, m); 2.04 (2H, t, /=11.3 Hz); 1.75 (21,
d, J=11.3 Hz); 1.55 (2H, q, /=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 Examplc 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, /=8.3 Hz, 2H), 7.57 (d. /=8.0 Hz, 1H), 7.49 (d, /=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, /=7.7 Hz, 4H),
2.89-2.65 {m, 6H), 2.04 (t, /~10.6 Hz, 2H), 1.74 (d, /=12.1 Hz, 2H), 1.54 (¢, /=11.6 Hz, 2H).
MS (M+H)" = 483.
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(R3 (0,in which wis 0, 1 0or 2; Rl is H -(ClL-C4 alkyl), -C0)-(C-C4
al kyl) or -C(0)0-(C -C4 alkyl), and R2 is /GRl7 -in whichvis 0, 1
or 2; eachwer®iig2ziphdependently -(Cl-C3 al kyl), - (Cl- CEBCRAISHHPRAAIIS
and - hal ogen, and two RI5 on the sanme carbon optional |y conmbine to
formoxo; Gis -CH2-, -C(0)-, -S(0)2- or -CH(CH3)-; and R17 is phenyl
or nonocyclic heteroaryl optlonally substi tuted W|th 0, 1 2 or 3

subst i t ueHB4%li ndefeRveirbingylydtdpaidini-shnethybripedlindw)ih2,3.4 o -

Q?LS?') ké‘( Oe)tr%)&j%ogn&ﬁ‘aﬁuﬁkﬁhé l}ﬁgﬁ%d 35)( CHT\%R@M&S&))@%@M s(zQO

R and R2(m.GEbthes (dw=7H HMéH%w’ltﬁgé@;dn??&Zvﬂﬂ)cﬁfi'{gﬂde&r'/'érféz el aéﬁéa IHome
toget her B%% %”@thz@ﬁ%h) £ Mﬁw qbn%d45‘(s QHg%s@r(dz.f=9§st

-CH2- or fmonoc c eroary

l'y
subst i t ut éQ), \Rn89+2 (E’r (m16HD°@2 (taf@&@ﬁa 2%&1%@@@@%@@1’3 lyS $eHett @Hz

from-(Cl ﬁéKthg -4 1- C3 hal oal kyl), -(Co-C3 aI kyl)-L-127,
(CoC3aFE$I) C3-C3 al kyl)-0R19, -(Co-C3 al kyl)- C(O)R19
- (Co- C3 alW3§0)) - St-t- Bluszm@zylé Ba(ll d@-étnﬂuormwhﬂ)mﬂymuperm‘l-yl) 1,2.3,4-

tetrahydroisoquinoline-7-carboxamide (compound 36): 'H NMR (DMSO-ds): 8 8.09 (d,
J=7.7 Hz, 1H), 7.67 (d, /=8.3 Hz, 2H), 7.57 (d, /=8.0 Hz, 1H), 7.52 (d, /=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, /=8.5
Hz, 4H), 2.89-2.74 (m, 4H), 2.73-2.64 (m, 2H), 2.04 (t, /=11.1 Hz, 2H), 1.75 (d, /=12.4 Hz,
2H), 1.55 (q, /=10.6 Hz, 2H). MS (M+H)" = 526.

[0351]  2-(4-Cyanobenzyl}-N-(1-(pyridin-3-ylmethyDpiperidin-4-y1)-1,2,3,4-
tetrahydroisoquinoline-7-carboxamide (compound 38): White crystalline solid (58 mg,
73%). 'H NMR (DMSO-ds): & 8.68-8.65 (2H, m); 8.45 (1H, d, J=7.2 Hz); 7.99-7.93 (3H,
m); 7.74 (3H, d, /=8.0 Hz), 7.64 (1H, s); 7.55-7.51 (1H, dd, /=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 5); 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%). 'H NMR (DMSO-dy): & 8.09 (1H, d, /=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-cyanobenzvpiperidin-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% cthyl acetate/hexanes)
provided the compound as an off-white crystalline solid (1.26 g, 81%). 'H NMR (CDCl;) 8
7.84 (1H, d, /~7.7 Hz); 7.71 (1H, s); 7.47 (2H, br s); 7.22 (1H, d, J/=8.0 Hz); 7.08 (2H, t,
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each R21 is independently selected from-(C -C3 al kyl), -(C1-C3

hal oal I cyl) and hal ogen, and two RI's on the sanme carbon optionally
conmbi ne t GWOEMINIANEG each Rs is independently sel ect ed PETGIFRWAPH448nd
-(CLl-C4 alkyl); each R4 is independently selected from-(Cl-C3

al kyl), -(C-C3 hal oal kyl) and - hal ogen, and two R4 on the sane
carbon optionally conmbine to formoxo; x is 0, 1 or 2; gis -CH2-, a
si ngl e bo#eh-5 Hey P0-3.94 ) 3.8} GHoeY tﬁ@@H;, bk P399 R WshaP8 2 hyprea is
m)nocycl [ MW.@.{)O@@M@ or aryl; each Rs is independently selected from
-(Cl-C3 alk (C-c3 hanaIkyI) -(Co-C3 al kyl)-L-R7, -(CO0-C3

al kyl) - NR8R9 &Eﬁmalkyl) 011.19, -(CO-C3 alkyl)-C(0)12.19,

(CO C3 akdﬁghl) Sﬁ Qc) 9}u31%@en%%) 12hal t@ﬁﬁﬁ}dmlb no‘?iﬁg"/ chDbxy@iBeiy 15 0, 1,

2, i s independently sel ected from - NROC(0)O-,
- OC( 0) NRghydroth@g]@ @T‘S Np@ued ﬁ:qug@kl:dngl ﬂuog@tgyw 3.,4- tmm@(oquumolme-

] g(C(())S) “g?dcarb% @c@smbecpi% N@Examﬁ%&vé\l%@mm@m §bta1ned as

g( O)SO - oghoy crystaltgqegp@i wam@g’(l 8§y tf:atlon :@@@;')e;lg undg@(ag)mn (IJQ@Q
e e S L i

i s i ndepeRde(iH.y)s6t EGHebr Dirdcitrd-b4 QHOD), GB44PHr }); 3.1¢ CIL @ S %§1 ),

Co- 2 | | kyl Q-2 al kyl ) - NR9(Co- C2 al kyl
((00-02 aﬁ%?’)ﬁ%hgf&fg??é%gf‘ kyl>/)) ((00-02 a?ky%/)zc(O)f(Co- o al {yl)) and

-(Co-C2 al kyl )St&(®) 0- 2- (Co-C2 al kyl), each R9 is independently

sc?lo;agt ((a(czl:li([%g al ENI (} QQCE%B\M%%GSHI %@%%rgﬁﬁ%ﬁkﬁyg ?nagd wherein

the(R3),, ml@tdyomogulmﬂwmmenimcemwnﬂ éO)ONaS prepareg from methyl 2-(4-
fluorobenzyl)-1,2,3,4-tetrahydroisoquinoline-7-carboxylate as described in step 4 of Example
7(a) above to yield the compound as a tan crystalline solid (70 mg, 83%)). 'H NMR (DMSO-
ds): 8 8.08 (1H, d, J=7.7 Hz); 7.78 (2H, d, J=8.3 Hz); 7.57 (1H, d, /=8.0 Hz); 7.49 (3H, d,
J=8.3 Hz), 7.41-7.36 (2H, m); 7.18-7.12 (3H, m); 3.78-3.68 (1H, m); 3.64 (2H, s); 3.53 (4H,
d, /=7.7 Hz); 2.89-2.65 (6H, m); 2.04 (2H, t, /=10.6 Hz); 1.74 (2H, d, /=12.1 Hz); 1.54 (2H,
q,/=11.6 Hz). MS (M+H)" = 483,

(d) Synthetic Example: Compounds 41-42.

[0356] Compounds 41-42 were prepared using procedures analogous to those described
in Example 7(c).
[0357] 2-(4-Fluorobenzyl)-N-(1-(pyridine-3-ylmethyl)piperidin-4-yi)-1.2,3.4-
tetrahydroisoquinoline-7-carboxamide (compound 41): Tan crystalline solid (40 mg, 50%).
'H NMR (DMSO-ds): 5 8.47-8.44 (2H, m); 8.08 (1H, d, /=7.7 Hz); 7.68 (1H, d, J=7.7 Hz),
7.57 (14, 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, J=9.9 Hz); 2.89-2.64 (6H, m}); 2.02 (2H, t, /=11.1 Hz); 1.74
(2H, d, /=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-y[)-1,2,3,4-
tetrahydroisoquinoline-7-carboxamide (compound 42): White crystalline solid (55 mg,
60%). "HNMR (DMSO-ds): 8 8.09 (11, d,J=7.7 Hz); 7.67 (2H, d, J=8.3 Hz); 7.57 (1H, d,
=8.0 Hz); 7.52 (2H, d, /=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, /=8.5 Hz); 2.89-2.74 (4H, m); 2.73-2.64 (2H, m);
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noiety is 4. A conpound according to claim1l1, wherein the (R4). (R3
ywCiss , inwhichwis O, 1 or 2. 5. A compound according to claim
1, wherei WORBReY13HBety s in which wis 0, 1 or 2. 138T/U§200%041448
conpound according to claim1, wherein the

2.04 (2H, t, J=11.1 Hz); 1.75 (2H, d, J=12.4 Hz); 1.55 (2H, q, /=10.6 Hz). MS (M+H)" =
526.

(c) Increasc in AMPK activity
10359] Compounds 34-42 were assayed for their ability to activate AMPK using an

enzyme-linked immunosorbent assay. The ECsq values for AMPK activation for compounds
34-42 are presented in Tabie 8 below, in which “A” is [ess than 0.1 uM; “B” is 0.1-1 pM;
“C”is 1-10 uM; and “D” is 10-100 pM:

Table 8
34
35
36
37
38
39
40
41
42

rlialgiel-gbgis ol
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in which wis 0, 1 or 2. (R4)x r ¢ 9. A conpound according to
claim1l, wherein the (R4)" rAresScr. in which wis 0, 1 or 2.
(R",miety is 10. A conmpound according to claim1, wherein the os%
»

CLAIMS:

1. A compound having the structural formula

(R°y

or a pharmaceutically acceptable salt or N-oxide thereof, wherein

(R
/\ /J >
PR
b ;
the . (R%w * moiety is
(R'%
Sgpe:
‘:"L':N E/ - Y>v
3
(a) (Rw inwhichYisQorS,wis9, 1or 2,
(R4)X 3
. — fi
(b) , in whichwis 0, 1 or 2 and (i) J is -NH-C(O)-, D is CH

or CR* and Z is N, or (i) J is -C(O)-, D is N and Z is N, CH or CR*
(R

AT 0

2 SN
(©) Gy in which wis 0, 1 or2,
(m{‘ O, NSO
(j | A
N =
(d) ot N° " inwhichwis0, 1 or2,
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ELLE2 (R3)vi in which wis O or 1. 11. A conmpound according to claim
1, wherein the noiety is moiety is (RA11- / (R3)win which wis
0O, 1 or 2. 12. A conpound according to any of clainms 1-11, wherein Q
is -CH2- or a single bond. 13. A conpound according to any of clains
1-12, whereiny is O 14. A conmpound according to any of clains 1-12,
wherein y is 1. 15. A conpound according to any of clains 1-14,
wherein the ring systemdenoted by "A" is a phenyl. 16. A conpound
according to any of®%&l ains 1-14, wherein the ring system denoted by
"A" is a heteroaryl X o\,s\
r‘\l/ (\1 ﬁ’é_g—
o EYE

(e (R in which w is 0 or land one of B! and E*is N and the
other is CH, C substituted with R?, C substituted with the -O-, or C substituted
with the -C(0)-NR'R?, or

R*%
s
NG
® & in which wis 0, [ or 2;
R!isH, «(C-C4 alkyl), -C(0)-(Cy-Cs alkyl) or -C(O)O-(C;-Cs alkyl), and R? is
G—RY
(R15)u(—N

"

P % in which

vis0,1or2;

each R" is independently ~(C;-C; alkyl), -(C;-C; haloalkyl) and ~halogen, and two
R" on the same carbon optionally combine to form oxo;

G is -CHa-, -C(O)-, -S(0),- or -CH(CHs)-; and

R is phenyl or monocyclic heteroaryl optionally substituted with 0, 1, 2 or 3
substituents independently selected from -(C;-Cs alkyl), -(C,-Cs haloalkyl},
-(Co-C3 alkyl)-L-R’, -(Cp-C; alkyl)-NR*R®, -(Cy-C; alkyl)-OR'?, -(Co-C;
alkyl)-C(O)R?, -(Cyp-Cs alkyl)-S(0)e2R'®, -halogen, -NO; and -CN; or

R' and R? together with the nitrogen to which they are attached come together to form

Y
i
(RZ'I )c_.—-
N
\G—R25
in which
ci1s0, 1 or2;

G is -CHz- or -C(0O)-;
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17. A compound according to any of clains 1-14, wherein the ring
system denoted by "A" is a pyridyl, a thienyl, or a fiiranyl. 18. A
conpound according to any of clains 1 and 11-14, wherein the conpound
has the structural fornmula 19. A conpound according to any of clains
1 and 11-14, wherein the conpound has the structural formula I
71-R2 (133N 20. A conpound according to any of clainms 1, 4, 5 and
11-14, wherein the conpound has the structural formula 0 wherein
(i) Jis -N+ C(Pe§J 1s pheyi ar rappogyclichatergay] optiogally subgstityted ‘)'1t190,|152m::% 0)-, D
is Nand Zis N, ﬁbktﬁﬁeng%%er%lntlﬁe&gﬂé@@d&d(@C@%ﬁ]&ﬂ)nqc ﬁd}a!aueﬁ),

claine 1, 4, 5 and 11 reln oun ruct ura

formul a (R5)yR1 witer i ﬁk)(D}-  {Go-CNplictI-DRR’, £Ch-65 aliylyORERA Caréd Z i s
N, or (ii) Jis ‘a%%cgoﬁ“‘ S(C%Ci%gy%ﬁ?%f %l&ren% andzZZ"N %n%‘flngfugd

according to claim
subst it uted wi tehchoRfd isghdepbralentiyRlecta from -(Gy-G4 allad), -(61-Ephgoalind) and

?gc&r d '12?_ to clal -@al%@en?gndthg ifin (?njthe Werc%{'b%n‘g)ptiioshal-lycc(,o(l)ﬁlﬁne tg f(gl'g'l Jﬂo?nd D

cach R® is independently selected from halo and -(C;-Cy alkyl);
each R? is independently selected from -(C;-C; alkyl), -(C;-C; haloalkyl) and -halogen, and
two R* on the same carbon optionally combine to form oxo;
xis 0, 1 or2;
Q is -CHzy-, a single bond, -C(0O)-, -$(0)>- or -CH(CH,)~;
the ring denoted by “A” is monocyclic heteroaryl or aryl;
each R® is independently selected from -(C,-C; alkyl), -(C,-C; haloalkyl), -(Cp-C;5
alkyl)-L-R”, -(Cy-C3 alkyl)}-NRER?, ~(Cy-C3 alkyl)-OR'?, -(Cyp-C; alkyl)-C(OIR'®, -(Co-C3
alkyl}-S(0)e2R'®, -halogen, -NO; and -CN; and
yis0,1,2,3 or4;
in which
each L is independently selected from -NR*C(0)0-, -OC(O)NR’-, -NRC(O)-NR®-,
“NR’C(0)S-, -SC(Q)NR-, -NR°C(Q)-, -C(0)-NR’-, -NR*C(S)0O-, -OC(S)NR’-,
NR’C(S)-NR’-, -NR’C(S)S-, -SC(S)NR?-, -NR’C(S)-, -C(S)NR’-, -SC(O)NR-,
“NR’C(S)-, -S(0).2-, -C(0)0, -OC(0)-, -C(S)O-, -OC(S)-, -C(O)S-, -SC(0)-,
-C(8)S-, -SC(8)-, -OC(0)0-, -SC(0)O-, -0C(0)8-, -SC(S)0-, -OC(8)S-,
NR’CINR*)NR’-, -NR’SO;-, -SO,NR’- and -NR*SO,NR’-,
each R, R® and R" is independently selected from H, -(C;-C; alkyl), (C1-Cz
haloalkyl), -(Co-C alkyl)-L-(Co-C3 alkyl), -(Co-Ca alkyl)-NR*(Co-Ca alkyl),
-(Cp-Cz alkyl}-O-(Cy-C; alkyl), -(Co-C; alkyl)-C(0)-(Cy-C; alkyl) and -(Co-C;
alkyl)-S(O)p.2-(Co-C; alkyl),
each R® is independently selected from -H, -(C,-Cs alkyl), ~C(0)-(C;-Cs alkyl) and
-C(0)O-(Cy-C,4 alkyl).
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24. A conpound according to claim?20 or claim?21l, wherein J is
-NH-C(0)-, Dis CHor CR4 and Zis N. 25. A conmpound according to
any of clains 1-24, wherein RLis H -(d-C4 alkyl), -C(0)-(Cra4
/G Rl1 (R15),(cN alkyl) or -C(0)0-(C,-C4 alkyl), and R2 is'17-6.in
which v is 0, 1 or 2; each R15 is independently -(Cl1-C3 al kyl),
-(Cl-C3 hal oal kyl), -(CO0-C3 alkyl)-L-R7, -(C0-C3 al kyl)-NR8R9,
-(Co-C3 alkyl)-0R1, -(Co-C3 al kyl)-C(0)R10Q, -(Co-C3 al kyl)-S(0)0. 2R1,
-hal ogen, -NO2 and -CN and two R15 on the(@\';;%e cgarb tionally
-8(0

conbine to formoxo; Gis -CH2-, -C(0) ‘8 - - or
-C(0)-NH; and R17 is phenyl or heteroaryl, cﬁbt Qn | 1 tituted
with O, 1 2 or 3 substituents mdependeﬁﬂy ed ecte -(a-Cc3

al kyl ), 2 (Acronggunhacsaidinglty claing GodeRinthky| ) - L- R7, - (- C3  moiety is

al kyl)-N , -(Co-C3 al kyl)-0R1, (CoC3aIkyI) C(O0)R1, -(Co-C3

al kyl)-S(0) al o gen, -NQ2 and -CN. 26. A conpound according to
claim 25, m | n\?l 527 A conmpound according to claim 25 or

cl ai m 26, er 05_ 8. A conpound according to any of clains
25-27, wier &rn G( é “GF or -C(0)-. GRL7 (R15) 1-N 29. A conpound
accor di ng to any o)f’ cl ai ns 28w28h wiséy Bor2.R2 is 30. A conpound
according to any of clains 1-29, wherein Rl and R2 together with the
nitrogen to which they are attached cone tﬂﬁgether to form \ffN

R21 I G R28 X Y
o DE®
I 3

3. A compound according to claim 1, wherein the (R moiety is
(R")x
Sipss
(Ra)w

in whichwis 0, 1 or 2.
(R

wgz\\f(:\/lr:ﬂ@ﬁ

4. A compound according to claim 1, wherein the (R moiety is
(R4)x ! ‘R”’w
J ,inwhichwis 0, 1 or 2.
(R
NI
5. A compound according to claim 1, wherein the (R¥)w moiety is

(R

A
O

PG

A
‘5{, inwhichwis 0, 1 or 2.
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inwhich cis O, 1 or 2; Gis a single bond, -CH2- or R28 is phenyl
or heteroaryl optionally substituted with 0, 1, 2 or 3 substituents

i ndependently selected from-(Cl-C3 al kyl), -(Cl1-C3 hal oal kyl),
-(C0-C3 -(Co-C3 al kyl)-NR8128, -(Co-C3 al kyl)-0OR1, -(C3-C3

al kyl)-C(0)R1, -(Co-C3 allcyl)-S(0)0.2R1, -halogen, -NX2 and -CN, and
each R 21 is independently selected from-(C1-03 alkyl), -(C-C3

hal oal kyl ), -(Co-C3 al kyl)-L-127, -(Co- C3 al kyl ) - NR8R9, - (Co-C3

al kyl )-OR1, -(Co-C3 alkyl)-C(O)R, -(Co-CH’ alkyl)-S(OOZRl

- hal ogen, -NO2 and -CN and two RL5 on the g\a on.optyon ally

combine to formoxo. 31. A conpound accorldi@gj to cl am 30, wherein c
is 0. 32. A conmpound according to any ofxT 1- erein wis QO
33. A cdinpoempoacd ercdidirg t olamny, wifereth e s 1- 31, whéRsi n W i rBoietly id east
1 and at | east Oﬁe R3 is selected fromthe group consisting of halo,

cyano, -(@%C3 fluoroglkyl), -0-(C -C3 fluoroalkyl), - C(0)-(C0-C3
hflkyl) -C(0) N(Co-C3 al kyl) (Co-C3 al kyl),

- 8(10) 20- ( al Ryl Jand NO2.  34. A conmpound according to any of
cl ai s rei 8 0. 35. A conmpound according to any of
claims 1-29 and 32-34, “hdviwhightnis Ost euitural fornmula | 36. A
conpound according to any of clains 1-29 and 32-34, having the
structural fornmula in which R25 is sel ect@d from hal o, cyano,
-(C-C3 hal oal kyl), -0-(C]-C3 haloallcyl), -0-(G-C3
al kyl), -C(0)-(Co-C3 al kyl), -C(0)0-(Co- C’Sl/emk'l) Co- C34
al kyl) (Co-C3 al kyl) and NOQ2. 37. A conp £0 ¢ny of
clai ms I 20comiibuikPacdéidingay tlagn |, Rehesdik tagt ural for rrul(rﬁ)wG RL7 moiety is

YU

al kyl), -

(Ra)“’ inwhichwis 0, 1 or 2.
(R')
GEED)
8. A compound according to claim 1, wherein the Réw moiety is
(R“)x
(Rs)" mmwhichwis0,1or2.
(R
AN
cli. i B
i b"""
9. A compound according to claim 1, wherein the (R%w moiety is

(R

\ 0 ,N\\( o

" in which w is 0,1o0r2,
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NRL in which Qis -C(0)- or -S(0)2-. 38. A conpound according to any
of claims 1-37, wherein v is O, wis O, xis Oandcis O 39. A

conpound according to claiml1l, wherein (R4). rc y (a)in which Y is
Oor S, (b)inwhich (0 3is -NHC(0)-, Dis CHand Zis N, or (ii) J

is -C(0)-, Dis Nand Zis N or CH, )12 (e) E1-E2 in winch wis O
or I, one of E1 and E2 is N and the ot her
(R%
YN
OIED
N 5
10. A compound according to claim 1, wherein the (R moiety is
(R4)x

O\f
LT

(R m which wis 0 or 1.

R*%

OIED)
\)b ------

11. A compound according to claim 1, wherein the (R moiety is

4
® )f\ ~;
jl;'N /\/
R%w

in which wis 0, 1 or 2.
12. A compound according to any of claims 1-11, wherein Q is -CH;- or a single bond.
13. A compound according to any of claims 1-12, wherein y is 0.
14. A compound according to any of claims 1-12, wherein y is 1.

15. A compound according to any of claims 1-14, wherein the ring system denoted by “A” is a

phenyl.

16. A compound according to any of claims 1-14, wherein the ring system denoted by “A” is a

heteroaryl.

17. A compound according to any of claims 1-14, wherein the ring system denoted by “A” is a

pyridyl, a thienyl, or a furanyl.

18, A compound according to any of claims 1 and 11-14, wherein the compound has the

structural formula
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is CH C substituted with the -0-, or C substituted with the
-C(0)-NR1R2-, or (f) ttc:l /GRL7 RLis H and RZis in which Gis
-CH2-, -C(0)-, -S(0)2-, -CH(CH3)- or -C(0)-NH; and R17 is phenyl or
pyridyl optionally substituted with 0, 1,2 or 3 substituents

i ndependently selected from-(C -C3 al kyl), -(Cl-C3 hal oal kyl),
-(C0-C3 -(Co-C3 al kyl)-NR8R9, -(Co-C3 alkyl)-ORm -(C0-C3

al kyl)-C(0)R10 , -(CO-C3 al kyl)-S(0)0_2R1, -halogen, -NO2 and -CN;, or
R1 and 122 together with the m(%‘t:ogen to whi ch the are attached come
together to form O- 1128 ~- -C(0) -
and R28 is phenyl or py |onIIy dW|th0 120r3
substituents |ndependent frorn 9C3 alkpd ), -(C1-C3

hal oal kyl ), -(Co-C3 al Kk )- - 27 - ( Co{R’m aIkyI)RNR8R9 -(Co-C3

al kyl)-0111, -(CQ0-C3 alkyl)-C(0)R1, (C0-C3 alkyl)-S(0)0.2R10,

hal Ogerb. Al\clz(ggnp(aﬁ?r(ljd ac%\ll'ﬁinglt]cgj any of claims 1 and 11-14, wherein the compound has the

structural formula

(R«

OOV SoE

(R%) (R

20. A compound according to any of claims 1, 4, 5 and 11-14, wherein the compound has the

R'i
@ t
~ R2

(R4

structural formula

wherein (i) J is -NH-C(O)-, D is CH or CR* and Z is N, or (ii) J is -C(O)-, D is N and Z is N, CH
or CR*.

21, A compound according to any of claims 1, 4, 5 and 11-14, wherein the compound has the

structural formula

O
R2
@ 'il/
.
/Z\,\ R
Ry (R
wherein (i) J is -NH-C(O)-, D is CH or CR* and Z is N, or (if) ] is -C(Q)-, D is N and Z is N, CH

or CR*,

22. A compound according to claim 20 or claim 21, wherein J is -C(QO)-, Zis CHor C
substituted with one of the x R*, and D is N.

23. A compound according to claim 20 or claim 21, wherein J is -C(Q)-, Z is N and D is N.
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Qis -CH2-, a single bond, -C(0)-, -5(0)2- or -CH(CH3)-; the ring
denoted by "A" is phenyl; each R5 is independently selected from
-(C1-C3 alkyl), -(C1-C3 haloallcyl), -(Co-C3 al kyl)-L-R7, -(Co-C3

al kyl')-NR8R9, -(CO-C3 alkyl)-0OR1, -(Co-C3 alkyl)-C(0)Rm -(C0-C3

al kyl)-S(0)0_2R1, -halogen, -NO2 and -CN, and y is 0, 1, 2, 3 or 4;
in which each L is independently selected from-NRIC(0)O-,
-0C(0)NR9-, -NRIOC(0)-NR9-, -NROC(0)S-, -SC(0)NR9-, -NROC(O)-,

- C( 0) - NF¥ A caiiRO@idS)c0erding OO 8)NROer claithRO,G( 1Sy eitNRB~NH-MRICDS BH, or CR*

- SC(S) N 7 ;: NROC(S) -, -C(S)NR9-, -SC(O)NR9-, NROC(S)-, -5(0)0_2-,
400, PGB A0 0G4, A0S, SA0)- oS,
-SC(S)-,,.-0C(0)0-,  -SC(0)0-, -QC(0)S-, -SC(SG., -0 S,

” NROC! Ni%9) RFPPIPOiAHi5SRE 1o Spiamptp s, RSB Y. -(Ce e A -CEY-Girs
Rl is independently selected fromH, -(ClgGkmalkyl), -(Cl-C2

hal oal kyl), -(C0-C2 al kyl)-L- (Co- u?y/lqam, -(Co-C2 al kyl) - NR9( Co-C2
al kyl), -(Co-C2 al kyl)-0-(Co-C2 al kyljy -XC0-C2 al kyl)-C(0)-(Co-C2
al kyl) and -(Co-C2 al kyl)-S(0)0_2-(Co\C2,4al kyl), and each R9 is

i ndependent.l from-H,_.,.(ClL bkyl)., -C(0)-(Cl-C4 al kyl)
and -C((fﬁ%’b(%fﬁéﬁjé{(g%ﬁaiky%@qﬁ dérrpo’und accoﬁﬂ?’"ﬁﬁcﬁto any of clains
1- 39, wherelsm, 1eazh R5 i s independently selected from-(Cl-C3 al kyl),
-(C1l-C3 hal oal kyl )., - -C3 allcyl)-N , -C3 al kyl)-0R1,
(C0Ga_al SR 6 BYER eI s JC oyt Cof SRl X ngine
-CN, R17 is pivgpNRRY, -@yra;dynapt P ap@aldya) HR UL 2d,-% LR20 or
3 substituent E?ir}nde englgntsl }klys)el ecgsgg fsyaolﬁq&b??g)- CS’?%I %y%I%IPg(%{R%é
hal oal kyl ), -Telogsmg02 @‘(doSl\%ﬁldéw% )RR canbenp ortipna|skapmpingfa form
-(Co-C3 al kyba:C(0)R1, -(Co-C3 allcyl)-8(0)0.2R1, -halogen, -NO2 and

-CN;, and R17 is phe(%l or pyridyl optionally substituted with 0, 1, 2
or 3 subst¥#usHhs -FEbepdReentCHat ecCé@-NHomnd (C1- C3 al kyl ), -(Cl-C3

hal oal | cyl gV is MFrRoterc 5 . (£o- -

-(Co-C3 a1ky|ls)‘{£(ce:(@5 Rlé‘,mér?%é’%ﬁg%%#‘m- SCo 00_’51%??’ fﬁgff@g&%ﬁ%@@elg%

-CN. 41. A celgstddrmadCofaillig) & iclsairlertky) wi@r i atkyDHe REotaeiand i s
alkyl)-NR*R’, -(Cy-C; alkyl)-OR"®, (Co-Cs alkyl)-C(O)R'®, -(Co-C; alkyl)-S(O)o2R"®,
-halogen, -NQ; and -CN.

26. A compound according to claim 25, wherein R' is H.
27. A compound according to claim 25 or claim 26, wherein v is 0.
28. A compound according to any of claims 25-27, wherein G is -CH2- or -C(O)-.

G—RY
R N

-

30. A compound according to any of claims 1-29, wherein R' and R? together with the nitrogen

29. A compound according to any of claims 25-28, wherein R? is

to which they are attached come together to form
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N (1- (4-cyanobenzyl ) piperidin-4-y1)-6-(21-(4-(trifluoronethyl)phenyl)p
i peridin-4- yloxy)benzo[ d] oxazol e-2-carboxam de; N (1
-(pyridin-4-ylnmethyl)piperidin-4-y1)-6-(1-(4-(trifluoronethyl)phenyl)
pi peri di n-4- yl oxy)benzo[ d] oxazol e- 2- carbox am de;
N-(1-(4-fluorobenzoyl)piperidin-4-y1)-6-(1-(4-(trifluoronethyl)phenyl
) pi peri din-4- yl oxy) benzo[ d] oxazol e- 2- car boxam de;
N-(piperidin-4-y1)-6-0-(4-(trifluoronethyl)phenyl)piperidin-4-yloxy)b
enzo[d]oxsz]e- car boxam de;

N (1- (4-cyanoPenzoyDpi peridin-4-y1)-6-(21-(4-(trifluoronethyl)phenyl)p
iperidirwﬁmk-L 0xy) benzo[ d] oxazol e- 2- car boxam de;

N- (4-i soni cot¥poyLdycl ohexyl)-6-(1-(4-(trifluoronethypphenyl)pi peri di
n- 4- yl oxy) b&hzo[ &-ge@azol e- 2- car boxam de;

(5- (pyridin-4-yl met hyl ) - 2n5hébhazabi cycl o[ 2. 2. 1] hept an- 2-y1) (6- ( 1- (4-
(trifluoroneth%hgg gﬂﬁppipelidin-4-y|oxy)benzo[d]oxazol-2-ndethanone

44(5-(6-(1-(4-«ihhhmgﬁhMﬁgiwmyﬁhemyh)piperidin-4-y|oxy)benzo[q]oxazo
wacoaeo o 0™ D) w8 AR RN S forny LNSEL AR WAL L Y SRR SRR ©°

- ( 411) (t r2 i ; I gpr orrgt ih&ép?am{e%ﬂyke)l@iﬁleae:{ohdi(of-eg Mkjta ,y()dg@az]@b_sl%cﬁ)gfi@salcg- 2- carbo
nyl) - 2, 5-di azabi .2, an- 2-ypne enzonitrile; :
(é-isonicotinoyl-é%@fﬁﬁ%Zi%Y%¥§EHTEB§§z%ﬁ@E@éﬁNQ{?gg(@hfhﬁ%MD4xoﬂiﬂ
(trifluoronet hyl).pbeoyaryips(a)siri® dhaydger Y Nbe aePlcl; ax@zol - 2- yl ) met hanon
€, ..

4. (5- (6 (1- (4- CR9RT irgrdsmendsytly ssireted BpMoEs @i s, y(Coky iderlind) dCokazol

e-2-carbonyl) -  alkyl)-L-R7, -(Co-Cs alkyl)-NRPR?, -(Co-Cs alkyl)-OR®, -(Cy-C; alkyl)-C(O)R'®,
2, 5-di azabi cycl o[ 2. 2. ane- Z-'car bonyl ) benzonitrile;

1] hept )
(5-(4-fl uor obenzcﬂoycﬁ]&d@lﬁ%@aﬁi & yhalagpm -N 07 prrbsNand 2wy R (g thel same.-
(trifluoromethyl)nhRRwhidiaRE Eddbifs G ¥hPae) benzo[ d] oxazol - 2-yl ) met hano

ne;

oyt ot ot e R I A € e o cer P
N (B ASRRBEM ABRRE Lty of ity 951 hdidiay i uor omet hy!) phenyl) p

33. A compound according to any of claims 1-31, wherein w is at least 1 and at least one R® is
selected from the group consisting of halo, cyano, -(C;-Cs fluoroalkyl), -O-(C,-C; fluoroalkyl), -
C(0)-(Cp-C;3 alkyl), -C(OY0O-(Cp-C5 alkyl), -C(O)N(Cq-Cs alkyl)(Co-C; alkyl), -S(0);0-(Cy-Cs
alkyl) and NO,.

34, A compound according to any of claims 1-33 wherein x is 0.

35. A compound according to any of claims 1-29 and 32-34, having the structural formula
/\IN
.
63 RN D

R \/\D/‘J .
J— :: 01
Q
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yl oxy) benzo[ d] t hi azol e- 2- car boxam de;
N-(1-(pyridin-4-ylnmethyl)piperidin-4-yl)-7-(21-(4-(hifluoronethyl)phen
yl ) pi peri di n- 4- yl oxy) i m dazo[ 1, 2-a] pyri di ne- 2- car boxam de;

N- (1- (4-cyanobenzyl ) pi peridin-4-y1)-7-(1-(4-(trifluoromethyl)phenyl)p
i peridin-4- yl oxy)i m dazo[ 1, 2- a] pyti di ne- 2- car boxam de;

N- (pi peridin-4-y1)-5-(1-(4-(trifluoronethyl)phenyl)piperidin-4-yl oxy)
pyrazi ne- 2- car boxam de;

N- (1- ( pyebi i qumpoyrddraetdrting i peroif dieimsdl-3Mnd 32 3% l{a#inefthd fttugtorad foemigpphen

yl) pi peri di n-4- yl oxy) pyr azi ne- 2- car boxam de;

N- (1- (4-cyanobenzyl) pi peridin-4-y1)-5-(21-(4-(trifluorone henyppi p
eridin-4- yl oxy) pyr azi ne- 2- car boxam de;

N- (1- (4-cyanobenzyl) pi peri@hp-4-y1)-2-(1- (4- (R fAd0r onet R phenyl)p
i peridin-4- Ryl gey)thi azole~5-cd e (O Ras

N ( 1-(4-cyanoben peri di 4[);y1);'1 2-( B(4- yangpheayl ) pi peri di n-4-y
| oxy) t hi azol e- 5- ar box n\‘lh} 0-1

N- (1- (4- cyanobenzy™pi pex1 di n<4°y1l) -2 -(4- NR1 uor onet hyl ) benzyl ) p
i peri di n-4- yl oxy) t hi azol e- 5- car bBRani deg

N (1- (4-cyanobenzyl ) pi peridi n-4-yl)-4-(1-(4-ethoxybenzyl) pi per, di ne-4

- car bopyOhenzam de;

4- (4- (2RISR Bedh S0 e L, G- Gobas ok (HPuCeyAamEBAS i per

i4di( n ?;1 audglh,b@ﬂ@ﬁr@ac&;ﬂgyl), “C(0)-(Co-Cy allyl, -%(O)Oic)co-& ?lllcylz,ZiC(O)N(c%cse; Dol
-(4-(4-¢ r ophen I perazi ne-1-carbonyl) - - (4- cyanobenzyl ) pi per

i di n-4- alkyl)&Epr 3@@?&%&?&8@?2-

N- ( 1- (4-cyanobenzyl ) pi peri din-4-y1)-4-(4-(5-(trifluoronet hﬁgpyri din-2

- yppi peBdz Arrempound aceqding t/ayed gémsd}egQ and 32-34, having the structural formula

NI - (1- (4- cyanobenzyl ) pi peridin-4-y1)-10-(1-(4-(trifl uorGo_nEbhyI ) benzyl

) pi peridin-4- ypterephthal am de; /

NI - (1- (4- cyanobepzyppi peri di®»4-y1) -/ V4- (1- pheﬁ’g}f)pmf"i din-4-yl)terep

ht hal ani de R ML UN

NI - (1- benzyl pi peri d yl) -fve( - (4-cyaBobenyyl ) Qi i din-4-yeterep

ht hal ani de; /zﬁ/& ------ 01

N- (1- (4- cyanobenzyl ) pi per Bdi n- -y?L) - 2- 1yI )-1,2,3,4-tetrah

ydr oi soqui nol i ne- 7-car boxam de; o)

2- (4-fluorobenzyl)-N-(1-(pyridin-3-ylnethyl)piperidin-4-y1)-1, 2, 3, 4-

t et rahydr oi soqui nol i ne-7- car boxam de; ’

2- (4-f | imwbish RAy 1G(ON¢qr1S(@:~ t ri f | uor omret hyDbenzyl ) pi peri di n-4-y1)-1, 2

, 3, 4-

38. A compound according to any of claims 1-37, wherein vis O, wis 0, x is 0 and ¢ is 0.

39. A compound according to claim 1, wherein

(R'%
AN
N
W N %
the R moiety is

ST
)

(a inwhichYisQor S,
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t et r ahydr oi soqui nol i ne- 7- car boxam de;

2- (4-cyanobenzyl) - N- (1- (4-cyanobenzyl ) pi peridin-4-yl)-1, 2, 3, 4-tetrahy
dr oi soqui nol i ne-7- car boxam de;

2- (4- cyanobenzyl) - N- (1- (pyri di n- 3-yl net hyppi peridin-4-yl1)-1, 2, 3, 4-

t et r ahydr oi soqui nol i ne- 7- car boxam de;

2- (4-cyanobenzyl)-N-(1-(4-(trifluoronmethyebenzyl)piperidin-4-y1)-1, 2,
3, 4- t et rahydr oi soqui nol i ne-7- car boxam de;

N (1-(4- cyanobenzypplperlgln 4-y1)-2-(4-fluorobenzyl)-1, 2,3, 4-tetrahy

dr oi soqui nol i ne- 7- cé&f bgx:
2- (4-fluorobenzyl)- N (14 (p ridijne- 3 yInethprlperldln 4-y1)-1, 2, 3, 4-
t et rahydroi soqui ngt
2- (4-f1 uor obendp1) = N- (1- (4 (tr|f|uw@w@t(ﬁyna%ﬁﬁg@))@?gé}Hmerml\yp)@d
2,3,4- tetrahydrojgc )D?Jﬁﬁﬁm —C;akhg de. 42. A pharmaceutica
conp05|t|on conprising’’ ast one phdrnmaceutically acceptable
carrier, diluent or eXC|p|ent and a conpound according to any of
claims 1-41 or a ph ﬁ* acceptabl e salt or N oxide thereof
43. A conpound accoEd|n§ eg}y%Lains 1-41 or a pharnmaceutically
acceptabl e salt OQL de for use in activating the AWK
pathway in a cgg 44, Use of a conpound according to any of clains
ceut

1-41 or a phar ically acceptable’salt or N-oxide thereof in the
manuf acture of a medi canent for activating the AVPK pathway in a

cell. (:::T/O\< :1\
@

(T\;;_

m whichwis 0, 1 or 2,

_N El—g2
(@) & in which w is 0 or 1, one of E' and E? is N and the other
is CH, C substituted with the -O-, or C substituted with the -C(O)}-NR'R%, or
S
N //
>
43) ;
— 317
/G R
N
R'isH, andR*is 7 in which

G is -CHy-, -C{0)-, -S(0),-, -CH(CHj)- or -C(Q)-NH-; and

R'7 is phenyl or pyridyl optionally substituted with 0, 1, 2 or 3 substituents
independently selected from -(C,-C; alkyl), -(C-Cs haloalkyl), -(Co-Cs
alkyl)-L-R7, -(Cy-C; alkyl)-NR®R®, -(C4-C; alkyl)-OR®, -(Co-C; alkyl)-C(OIR'?,
~(Co-C3 alkyl)-S(0)o2R'?, -halogen, -NO; and -CN; or

R' and R? together with the nitrogen to which they are attached come together to form
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\G‘Rza in which
G is a single bond, -CH;- or -C(0)-; and
R is phenyl or pyridyl optionally substituted with 0, 1, 2 or 3 substituents
independently selected from -(Cy-Cj alkyl), -(C;-Cs haloalkyl), -(Co-Cs
alkyl)-L-R’, -(Cq-C; alkyl)-NR®R®, -(Cy-C; alkyl)-OR®, (Co-C; alkyl)-C(O)R",
-(Cy-C; alkyl)-S(0)s2R'®, -halogen, -NO; and -CN; and
Q is ~CHa-, a single bond, -C(0)-, -S(0);- or -CH(CHj3)-;
the ring denoted by “A” is phenyl;
each R” is independently selected from -(C,-Ca alkyl), -(C1-Cs haloalkyl), -(Co-Cs
alkyl)-L-R’, -(Co-C; alkyl)-NR®R®, ~(Cy-C; alkyl)-OR'?, -(Co-C; alkyl)-C(O)R'®, -(Co-C3
alkyl)-S(0)ooR®, -halogen, -NO, and -CN; and
yis(,1,2,3 or4;
in which
each L is independently selected from ~-NR’C(0)0-, -OC(O)NR’-, -NR’C(0)-NR’-,
-NR’C(0)8-, -SC(O)NR’-, -NR’C(0)-, -C(O)-NR®-, -NR’C(S)0O-, -OC(S)NR>-,
NR®C(8)-NR’-, -NR’C(8)S-, -SC(S)NR’-, -NR’C(S)-, -C(S)NR?-, -SC{O)NR’-,
-NR’C(S)-, -S(O)p.2-, -C(0)O, -OC(0)-, -C(8)0-, -OC(8)-, -C(0)S-, -SC(O)-,
-C(8)S-, -8C(8)-, -OC(0)O-, -SC(0)0-, -OC(0)S-, -SC(S)O-, -OC(S)S-,
“NR’C(NR*)NR?-, -NR’S0;-, -SO;NR’- and -NR’SO,NR’-,
each R”, R® and R'? is independently selected from H, <(C1-C; alkyl), -(C1-Ca
haloalkyl), -(Co-Cs alkyl)-L-(Co-C alkyl), -(Co-C, alkyl)-NR’(Co-C; alkyl),
-(Co-C; alkyl)-O-(Co-Cy alkyl), -(Co-C; alkyl}-C(0O)-(Co-C; alkyl) and -(Co-C;
alkyl)-S(0)p2-(Co-C; alkyl), and
each R? is independently selected from -H, -(C)-C4 alkyl), -C(0)-(C)-Cy alkyl) and
-C(O)O-(Cy-Cs alkyl).

40. A compound according to any of claims 1-39, wherein
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each R is independently selected from -(C1-Cs alkyl), ~(C-C; haloalkyl), -(Co-Cs
alkyl)-NR®R®, -(Cy-C; alkyl)-OR'®, -(Cy-C; alkyl)-C(O)R'®, -(Co-C; alkyl)-S(0).oR ™,
-halogen, -NQO, and -CN;

R'7 is phenyl or pyridyl optionally substituted with 0, 1, 2 or 3 substituents independently
selected from ~(Cy-C; alkyl), -(C-C; haloalkyl), -C(O)NH;, ~(Co-Cs alkyl)-NRER®,
~(Co-Cs alkyl)-OR'®, -(Cy-C; alkyD)-C(O)R'®, ~(Co-C; alkyl)-8(0).2R'®, -halogen, -NO,
and -CN; and

R is phenyl or pyridyl optionally substituted with 0, 1, 2 or 3 substituents independently
selected from -(C;-C; alkyl), -(C1-Cs haloalkyl), ~C(O)NH,, -(Co-Cs alkyl)-NRPR?,
~(Co-Cs atkyl)-OR", -(Co-C; alkyl)-C(O)R', -(Co-C alky)-S(0).2R™®, -halogen, -NO;
and -CN.

41. A compound according to claim 1, wherein the compound is
N-(1-(4-cyanobenzyl)piperidin-4-yl}-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[d]oxazole-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[d]oxazole-2-
carboxamide;
N-(1-(4-cyanobenzoyl)piperidin-4-yl)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[d]oxazole-2-carboxamide;
N-(4-isonicotinoyleyclohexyl)-6-(1-(4-(triffuoromethyl)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[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[dJoxazole-2-carbanyl)-
2,5-diazabicyclo[2.2.1]heptan-2-yl)methyl)benzonitrile;
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(5-isonicotinoyl-2,5-diazabicyclo[2.2.1Theptan-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 Theptane-2-carbonyl)benzonitrile;
(5-(4-fluorobenzoyl)-2,5-diazabicyclof2.2.1Theptan-2-yI)}(6-(1-(4-
(trifluoromethyl)phenyl)piperidin-4-yloxy)benzof dloxazol-2-yl)methanone;
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-y1)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[d]thiazole-2-carboxamide;
N-(1-(pyridin-4-ylmethyl)piperidin-4-y})-7-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)imidazo[1,2-a]pyridine-2-carboxamide;
N-(1-(4-cyanobenzyl)piperidin-4-y1)-7-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)imidazo[ 1,2-a]pyridine-2-carboxamide;
N-(piperidin-4-y1)-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-(trifluvoromethyl)phenyl)piperidin-4-
yloxy)thiazole-5-carboxamide;
N-(1-(4-cyanobenzyl)piperidin-4-y1)-2-(1-(4-cyanophenyl)piperidin-4-yloxy)thiazole-5-
carboxamide;
N-(1-(4-cyanobenzylpiperidin-4-yl)-2-(1-(4-(trifluoromethyl)benzyl)piperidin-4-
yloxy)thiazole-5-carboxamide;
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;
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4-(4-(4-chlorophenyl)piperazine- 1-carbonyl)-N-(1-(4-cyanobenzyl)piperidin-4-
yl)benzamide;

N-(1-(4-cyanobenzyl)piperidin-4-yl}-4- (4-(S-(trifluoromethyl)pyridin-2-yl)piperazine-1-
carbonyl)benzamide;

N1 ~(4-cyanobenzyl)piperidin-4-yl)-N*-(1 -(4-(trifluoromethyl)benzyl)piperidin-4-
yDterephthalamide;

N'-(1-(4-cyanobenzyl)pip eridin-4-yl)-V*-(1 -phenylpiperidin-4-yl)terephthalamide

N'-(1-benzylpiperidin-4-yl)-N* -(1-(4-cyanobenzyl)piperidin-4-yl)terephthalamide;

N-(1-(4-cyanobenzyl)piperidin-4-yl)-2-(4-flucrobenzyl)-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-yi)-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-ylmethyDpiperidin-4-y1)-1,2,3,4-
tetrahydroisoquinoline-7-carboxamide; or

2-(4-fluorobenzyl)-N-(1-(4-(trifluoromethyl)benzyl)piperidin-4-y1)-1,2,3 4-

tetrahydroisoquinoline-7-carboxamide,

42. A pharmaceutical composition comprising:

at least one pharmaceutically acceptable carrier, diluent or excipient; and
a compound according to any of claims 1-41 or a pharmaceutically acceptable salt or V-

oxide thereof.
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43, A compound according to any of claims 1-41 or a phannaceutically acceptable salt or N-

oxide thereof for use in activating the AMPK pathway in a cell.

44. Use of a compound according to any of claims 1-41 or a pharmaceutically acceptable salt or

N-oxide thereof in the manufacture of a medicament for activating the AMPK pathway in a

cell.
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