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such as ohesjty and type 2 diabetes nellitus and also in patients with
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states associated with circul ati ng adi ponectin lNevels, such as type II
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herein ar o] i r N I :
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-0-, -S  @dzynl RYPK apdlaldRa viscty BPBictabdbcR2Secs@E, subl £)dhndodrdBpat,kyl ); each R3

IS substituted on a benzo or pyrido carbon of the ring system denoted by "B"
and is independently selected from-(Cl-C6 alkyl), -(C -C6 hal oal kyl), -(CO-C6
al kyl)-Ar, -(Co-C6 al kyl)-Het, -(C0-C6 al kyl)-Cak, -(CO-C6 al kyl)-Hca, -(CO-C6



-(C0-C6 al kyl.)-NR8R9, -(C0-C6 alkyl)-OrRifi, -(C0-C6 alkyl)-C(O)RI, -(CO0-C6
al kyl) - S( 0) &g2Rby/eshmh ogen, -NO2 and -CN; wi sO, 1, 2or 3; eantwﬁiéhdosi«mmubsti tuted
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SUMMARY

[0005] Disclosed herein are compounds having structural formula (1)

4
T)\l " E'---...N/ R®

S
or a pharmaceutically acceptable salt, prodrug, solvate, hydrate, or M-oxide thereof, whercin

“B” represents -(aryl or heteroaryl)- substituted by w R* and k R'%;

E 15 -C(0)-, -S(0);- or a single bond;

R' is H, -(C}-Cq alkyl) or -C(Q)O-(C1-Cy alkyl);

R? is -Hea, -Cak-N(R%)-G-R* or -(C,-Cg alky!)-N(R*)-R* in which one or two carbons of
the (C,-Cs alkyl) are optionally replaced by -O-, -S- or -N(R")- and R* is -R*,
-G-RZ, or -C(Q)0-(C,-Cg alkyl),

each R? is substituted on a benzo or pyrido carbon of the ring system denoted by “B” and
1s independently selected from -(C,-Cq alkyl), ~(C1-Cs haloalkyl), -(Co-Cs alkyl)-Ar,
-{(Cy-Cq alkyl)-Het, -(Co-Cg alkyl)-Cak, -(Co-Cg alkyl)-Hca, -(Co-Cs alkyl)—L—R7,



NROSO2NR9-, each R6, R7, Rs and R is independently selected fromH, -(CL-C6
al kyl), -(GvoGowhaswoal kyl), -(Co-C6 al kyl)-Ar, -(C0-C6 aldgydskuusisasor (CO- C6
al kyl)-Cak, -(C0-C6 al kyl)-Hca, -(C0-C6 al kyl) - L(CoCGaIkyI) -(C0-Co6

| I cyl) - NR9- - | kyl 5 | Kyl )- O Q0- C6
gl kf/?/)zC(O)-EgCO% QWMR %nd(%ot%&la Riw(?é-go 61%‘)%( -C@Cﬂc(al(l:‘kyl) each R9 is
i ndependent | y aﬂ%]c%g(ggz[{'? oRoddnainey) shdank:, - C(0) 0- (C1 -C4 each Gis
i ndependent |y I'cyl )=, in which each carbon of the -(C0-C3 alkyl)- is

optionall'y &h@ol hdepiéndent | y substituted with one or two RL6, or each R 6 is

d dent - -C6
kol y A S OB ARG bt o glsividg s PPRNN deno e L™ 0. 5
al kyl) - L-R7, -'{BCDar@6s aldkydnjleRSR@cted (1GO--06,-G4 K1), -ORFEd haloogBeh) GECalkyl ) - C(0) O,
-(Q0-05 al kyl t ly t f RI6
on the sam cAP DR EabI e PUr oy cbEo RN A ribe CRaS AR B3 T i ndependent | y
Ar or Het, eaChicA-Lirs, a0;- @pam@lr)mﬁgw sup)s@d Al RORET WIC,-GRatRHHEDIRS, an
optionally substitut ed het erogr each Cak i s an optionally substituted

cycl oal kyi, eathteakylsSEhoobt éﬁamny NOpudi it ed hctcr ocycl oal kyt, and each

al kyl is Optkllp@allérm substituted. [0006)Al so disclosed herein are
phar maceuti cal corrp05| tions. Exanples of such conpositions include those

havi ng at | eedtR opedprraimibealcriealivn 46 ceprii) e(Gdiatiabnlkydi {Geft or exci pi ent;

and a conpoun al wyate, hydrate or
N oxi de descr ?ab“ggpgh vé’%lﬁ[%l%i?f%m??tﬁgg a?‘ cgfzb nggpeseh?@‘ijl &cl osure

i ncl udes met hodisylF-brR’ nﬁG&Caalikplg -NRERAB O - Ggalion)-ORD], e€h-5s aJA«ytde(d])RlEjJ y, also

di scl osed are olic der usi ng the presently

di scl osed corrpgﬁ%ggq%ﬁl&%é c‘h%}‘ﬁﬂ%%b@-}lﬂogﬁ I§q\f\iﬂ (MRS
2009/065131PCIﬁMS&Q@&bQ&3&Q&ﬂﬂﬁfﬁﬁgLED DESCRIPTICN [0008]Cne aspect of the

i nvention praovides conpounds having structural forrmula (1): (R4)x RL (I) and
phar maceut i ¢af p=y ac%:%%;{)abl e salts, prodrugs, solvates, hydrates, and No id s
thereof, inwhpchy'sBs. repr esents -(aryl or heteroaryl p- substituted by w R3

and k4; Eis -C0)- S(0)2- or a single bond, provided that when "B" is
phenyl, E |éT1ﬁo(Co-QE(aO<)Yl)=LBi 1Cd-6s #kyl)- NB RCd(Caquﬁlk)yl)dPR "C(0)0: (CL-C4 al kyl ):

alky])-C(O)R"?, «(Co-Cs alkyl)-S(0)eR* or

(R%) Q}LLI in which
Q is -(Cy-Cs alkyl)-, in which each carbon of the -(Co-C; alkyl)- is optionally and
independently substituted with one or two R'S, or -$(O),-;
the ring system denoted by “A” 13 heteroaryl, aryl, cycloalkyl or heterocycloalkyl;
each R’ is independently selected from -(C;-Cg alkyl), -(C-Cs haloalkyl), -(Co-Cs
alkyl)-Ar, -(Co-Cyg alkyl)-Het, -(Co-Cs alkyl)-Calk, -(Co-Cs alkyl)-Hcea, -(Co-Cg
alkyl)-L-R7, -(Co-Cj alkyl)-NR*R®, -(Co-Cj alkyl)-OR™, -(Co-Cs
alkyl)-C(O)R'?, -(Co-Cs alkyl)-S(O)2R ", -halogen, -NO, and -CNj and
yis0,1,2,30r4;
in which
each L is independently selected from -NR’C(0)0-, -OC(O)NR’-,
“NR’C(0)-NR’-, -NR’C(0)S-, -SC(O)NR’-, -NR’C(0)-, -C(O)-NR’-,
NR’C(S)0-, -OC(S)NR’-, -NRC(S)-NR’-, -NR’C(8)S-, -SC(S)NR’-,



R2 is -I-lIca, -Cak-N(R9)-G R22 or -(C2-CK aLkyl)-N(R9)-lei in which one or

two car bonswef20idiRRs:¢2- C8 al kyl ) are optionally repl acedpdyysPosis3sdr OF
-N(R9)- and R21 is -R23, or -C(0)0-(Cl1-C6 al kyl); each R is substituted on a

benzo or pyrido carbon of the ri pgsasteng denqted by "B" and is independently
sel 6ot ed 11 om - ( C1-B8 By 1§ (SINRCLSSEOIMMR by CFS -~ §(6D0-06 ALK -PIAP)- - ( 00- OB

al kyl')-Het, -(Q0- C6cpadiky! Ik, 6§ 9By 8-k g sHeac s B o-( L&,
al kyl ) - NR8R9, - ( Co- al kyl)-00, - ( Co- ai_k>$ 35 85 F%I , - -
al kyl ) - S(0) 0_212. 1060C(B:8-0G€1S)O-NOL(8)5d, NEBRCVRHBRY, -NRSCor, -390 NemdRl 4 i s

substituted on a nq@-Rbs(ﬁz}?Rg_non- pyrido carbon of the ring system denoted by
"B", and is independentty sélected from-(Cl-C6 al kyl), -(CL-C6 hal ooal kyl ),

- I( Eol- )ce Hgl kyl %béegl-}(ﬁ(m?,@écgaﬁ |R§<H i} ;ddﬁfﬁRegndcr(t@QF&&eaEﬂéyx: H,--@)alk%s glrc@zg-c&

al kyl)-Hca, - - - - al kyl ) - , - - al kyl) - - -

Ko )2 (0} RL. (TR £y LY B BRI Ch kgl 10 AR0-CeR R 4 0, 1 or
2; each R4 is inde bd ¥ ¢ b S -6y, .NR? &l oal kyl ),
(DB alkyl) A o8 Sy bt OB S S %S%W

al ly1) - Hca, -(C0-Cs{ -Qyﬁlyylkoﬁéo—cs(aéwl aﬂwkyt)r@éém,co-(?é@&y ni(kyCy - 00,
-(C5-C6 al kyl)-C(0 ) C0;05 -S(0)o 2R, -halogen, -NO2 and -CN, and
two 12.4 onﬂ%e%a@%ﬁ?%&%z %(%J??G?AQ{R/ cf)ni)oi neR'Eo form gxo; xis 0, 1, 2,3 or
4 nis 0, 1,2 ouach®’ i inidspen @0kyGBleated ftbin--E; RT,-Cy @RBQ4)E@8d al(3)Dy(ONRBR9, - ( CO- C6
al kyl) - Oe, '(OO'CGa%'ﬂ}T 1)-C(0)0, -(C0-C6 alkyl)-S(0)0_2Rie or (R in which Q
is -(C0-C3 al kyO-, 1 Mi ch each carbon of the -(C0-C3 alkyl)- is optionally
and i ndependent | yachub s ihddpedbnily t(C, 0 alkef)-, tinarhRh@achogaridaef tHengCsgst em denot ed

by "A" is heteroaryl, aryl, cycloalkyl or heterocycloal kyl; each Rs is

i ndependent |y sel ec?t”éﬂ)‘ﬁ?fiﬂoﬂildlfi“éGn‘i:?PR‘iﬂre?t}y iudjé’fi@éé R garki9 R .qtco- o8
allyl)-Ar, -(Co-C6 gldsyl)-Het, -(Co-C6 al kyl)-Cak, -(C0-C6 alkyl)-Hca,
-(Co-C6 al kyl)-L-R?, - Co-CG al kyl ) -NR8R9, -(Co-Co al kyl)-00, -(C0-C6

al kyl)-C(0)R1, - e@hE61sandgpreydegylp ydeapsdelom -(Coss @bcyal K§i-Fs mloalsyl).-HatGgen,

Mo roath) on Y B et e il Pl @0.CRa8Glede-(LREERRDS Yepel oot e
alkyD)-L-R7, -(Co-Cg alkyl)-NR®R’, -(Cy-Cs alkyl)-OR'®, -(Co-Cs
alkyD)-C(O)R"®, ~(Co-Cs alkyl)-S(0)eR'?, -halogen, -NO; and -CN, and
optionally two of R'® on the same carbon combinc to form oxo,

each R*, R* and R* is independently Ar or Het,

each Ar is an optionally substituted aryl,

each Het is an optionally substituted heteroaryl,

each Cak is an optionally substituted cycloalkyl,

cach Hea is an optionally substituted heterocycloalkyl, and

each alkyl is optionally substituted.
[0006] 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, pharmmaceutically acceptable salt, prodrug, solvate, hydrate or
N-oxide described above.
[0007] 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.



-NROC(0) - NR9-, -NROC(0)S-, -SC(0)NR9-, -NROC(0)-, -C(0)-NR9-, NRIC(S)O0-,
- 0C( S) NR9- , wolli@fesyr NR9-, -NROC(S)S-, -SC(S)NRI-,  NRIGCH)uszooshsmiNRI-

-SC(0) NR?-, - NROC(S)- -3(0)0 2-, -C(0)0, -0C(0)-, C(S)O, -0C(S)-, -C(0)S-,
-SC(0)-, -O(S)S, -SAS)- ﬁ)g(f' -s 0)0-, 0C(0)S-, -SC(S)O, -0C(S)S,

- NROC( NR2) NR9-, - NR9502- , -scﬁ -, each R6, R7, Rs and RL is

'ndepende['ﬁbéM 59%6(955? orfg‘fplﬁenf@%o%e@t%&ﬁqo%l{ldcs:a l'{?glng Quaﬁ]api%}'rﬁﬁ(lg’(l) (S) C6

al kyl') - Ar, -(Co-C6
al kyl) - L(CoCGaIkyI) ﬁ“\mCGalkyl -NRQ(mCoaIkyI) -((I)CG
al kyl)-0-(C0-C6 al kyl), -(60° Co-C6 al kyl) and -(CO-C6
al kyl)-S(0)o_2-(Co-C6 al kyy) )pendent |y selected from-H,
eagh Gis independently -(C0-C3

-(CLl-4 al kyl) and -C(0)0-
al kyl)-, in which each cafbon or the - (I) @INW?)- is optionally and
e WO

|ndependently substituted with one or two R1-6
2009/ 065131PC1' / US2008/ 083801 each R 6 is i ndependen iy sel ected from-(Cl-C6
al kyl), -(C1-C6 lialoallcyl), (CI)CGaIkyI) Ar, - C6 al kyl)-Het, -(C0-C6

al kyl') - Caad p ﬁﬁlgﬁt&ﬁlc@lhﬂ(éﬂcé&m@salts(@dr% lkate) h!,&drﬂt@g and (V(kidet tikdoY, |1)1 NRBR9,
-(Co-C6 al kyl)-OR1, - al kyl)-C(0)R . (CI)C6aIkyI) S(0)0_ 2e, - hal ogen,
-NC2 and WiBR! and optionally two of R16 on the sane carbon combine to form.

oxo, each Ra BR2uand. et ek b RASRERARNLL b A aRa i1, each Ar 15 an

optional ly sub Het Is an optionally substituted heteroaryl,
each Cak i sEdn-@ppi, enatyr ssibsleiboud, ecbveded|tipa eyt Beaghetit.d isgoarC(Opti onal |y

substi t ut ed,het.er I yl is optionally substituted.

[ 000911 n cer allﬁ g@b@‘tﬁ?%t%/scg?ﬁ?ﬁga&rae@yel tly disclosed conmpounds of
structural RREsoHEaf-Qrird(R HG-R? drheczp(rmmysl(ﬁmd‘emﬂedlworlam tg/bodsfwhi ch X
is 0 or S, n certain su nts, ane RH can bc
substi t ut ed oﬁE &é(?ﬂtﬁ]@&)o%?ﬁptf%? E’ﬁ?%‘@’n%h % gﬁ)cﬁ“(e?‘rbdﬂlprrent R14 is

sel ected from Ggp;e &GC@%%%OI cﬁg(u@[yCG hal oal kyl) (e g., trifl uor omet hyl ),
-(C0-C6- (C0-C6 g -(Co-C6 al kyl)-OR, -(CO al k 0)R1,

-(C0-C6 al kWC)h-fS(lﬁ)ﬁ‘f@SmB@d on ﬁé?%@éﬁ pynwr%mbp tlg\ing wsmfi@ﬁotéééh ® aﬂdRa and RH

k1)< 1 (o OB TS PTG FRUB Gl ) O PR - (2

al i cy1) - 0- ( Co--(S-@d #igl)- Heae(oam@u@l)k(yak) (C@ﬂ)salé@d-f@ acwk pllyladR’, (C0- C6
al kyl')-S(0) o- 2{(%099 %ﬁ\llkyﬁé ah{n I)V@Rmh !f@lb C?é)l_{lﬁﬂ &%I_(Ifyl i's

substituted w

het er ocycl oat kaitys®idhaiRdT, nlgal@eomogl%md @Nanpl e in one enbodinment, R4 is
selected from - (Nhé Cé al kyl), -(G-C2 hal oal kyl), -(C0-C3 aIIcyI)-L-R?,
(CI)CSaIkW‘)90 199; -(Co-C3 al kyl)-ORlu, -(C0-C3 alkyl)-C(0)Rw, - (C0-C3

al kyl') - S(0) @acBR " is- shﬁdtlﬂﬁ&nen aM?Zbé&ﬁ@l n‘oﬁlﬁynﬁ‘ﬁ\c&/ﬁ&br%‘f tﬁ@ﬁﬁ%}@ztenﬁfenaﬂéﬂl LRL s
i ndependently selected fromH, -(C - | oal yl(): -(C0-C2 a
0- 6

| kyl ) - L- ( Co- C2BA) &l 1§ mdcxeeedere@Sahektyqifmmeé@t%a@ﬂbl {61195, halooessy 0
| kyl ) - 0- (Co- | G01GRe ) s

iy k§|§ ( (())o 2%7@0 @COI%( it tal(bydm%ﬁ)@(&?ﬁg% Qﬂ(wf%an gg [ %| "
substi t ut ed W&tlltylhhparﬁ@e-ce HéYld*M?aRyl ~(Go-Guyat0RPRY1 dE0-Cs alkyl) -C(O)R™,

hle:§ erg;g(rzllooal kyé éﬁoﬁ% t(ﬂg IgmoHﬂbge 14\1(92a£1db§N for exanple, halo (e. g., -d or
kis0,1or2;
each R? is independently selected from -(C,-Cg alkyl), -(C1-Cs haloalkyl), -(Co-C
alkyl)-Ar, -(Co-Cs alkyD)-Het, -(Co-Cs alkyl)-Cak, -(Co-Cy alkyl)-Hca, -(Co-Co
alkyl)-L-R7, (Co-Cs alkyl)-NR®R’, -(Co-Cs alkyl)-OR"?, -(Co-Cs alkyl)-C(O)R",
~(Co-Cs alkyD)-S(0)oR ", -halogen, -NO; and -CN, and two R* on the same carbon
optionally combine to form oxo;

xis0,1,2,3 or4;



or unsubstitutedal kyl) (e.g., nethyl or ethyl), unsubstituted -(Cl-C4

hal oakyl ) (e.0tony/06¥¥8; 209/ 065131PCT/ US2U08/ 11838UL tri f | ugropehiwikisor En ot her

enbodi ments, no RI4 is substituted on the furano or thieno carbon. In certain
enbodi mrents, R4 is Fl or nmethyl; in others, Rl14 is halo (e.g., CI). In other
embodi nent s" 178 RELPs substituted on the furano or thieno carbon. [0010]1n

one enbodi mgng,. X NO@1 1 Necatdiaing3R: @%I _8kthe presently

di scl osed corrpo(ur?(g6 ag?y])st ru’ct%({:ﬁrqatic -§’?or qﬂul’a 1(%?‘%% ri ’ng 0sygt em denot ed by
"B" is (RN+andalEyh-6QE( DYy Cois dlodrMeRceet ai n embodi ments of the presently
di scl osed conpounds of structural

formula (1), the ring system denoted
by "B" is (R3)we ? and Eis a si nd. In one enbodinent, kis O In

anot her enbodinent, k is | or 2. ertaipn enbodi nents, In each R14 is

i ndependent|y selected from - (Cl- G52 HJ%, - (Cl-C6 hal oal kyl) (e.g.,
trifluorornethyl), -(Q0-C6-(Q0-C6 &l kyl)- NR8RShich( C0- C6 al kyl )-012. 1, -(Co-C6
al kyl)-C(0)12. 10,. - (Co- al.kyl)-S(0)0, 2e, -hal ogen,. - and.-CN, in which
cach K7, Ry and. RS GalBbndB Y gl G o Caslkig s ey e s
hal oal kyl), - (Q0- Conadpkidehtl}- siifsRtufed wAtkate)or twé RO QGS?%-XI ) - NR9(Co- 6 al kyl),
-(Co-C6 al kyl) -0-(Co- al kyl), -(C0-C6 al kyl)-C(0)- -C6 al kyl), and
-(Co-C6 al kyl )-S(ﬂW)f@,gﬁ}’ﬁte@-déﬂOtéci Ry v 1s hatgepary, sl exslasdvhpiRateresycioalksbiLkyl i s
substituted with y- Q

het er ocycl oal kyl ¢ %ﬂ%ﬁﬁdﬁ%&g%@%_@kéﬁ ﬁgxﬁyagr% g%_mﬁﬁm’o% Cedrgg%)oéllk#ght(,co gglch Rl 4

i s independent|y sedlgdr-ad -(Godta alliyE-HE3 (@b lalkyl)-GaB1-(Ca3 Challpla- HRO( Co-Cs

-(C0-C3- (C0-C3 al kyl) - e 1 kyl }=0le,, - 1C3.~al kyl ) - C(0) R1,
-(00-C3 al kyl ) - ( o>%%%§?§5?ﬁgr§§§‘%$%§ ’éﬁ%"é@\l}fylf‘ R R7, Rs and R
i s independent|y sedled}-e®iRrYninCoa(g)-STRA(L1% G2 1ta aighkFIO)R ' (1eReER

al kyl ) - L- ( Co- C2- ( CO- al kyl ) - NRO(Co-C2 al kyl), -(Co-C2 alkyl)-0-(Co-C2

al kyl), -(00-C2 al kPGB yN(#F- 2 al kyl) and -(Co-C2 a I kyl)=-S(0)0"2- (Co-C2
al kyl'), and in whijeh no ®bkyl or haloalkyl is substituted with an aryl -,

het eroaryl -, cycloal kyl - or heterocycl oal kyl -cont ai ni ng group. Each Rl11l can
be, for exarpM ichhal o (e.g., - or -F), cyano, unsubstituted -(C-C4 al kyl)

(e.qg., nethyl or eg%hg%%ﬁﬁemﬁg)b%&q%t% ;}ﬁ}@%(gfs?_@??@@m_ (e.qg.,

trifluoronethyl). L certain enb ment s e preséntly disclosed
conpounds of st ruct-MAC(@BNRIH &VRIO0)S-5- SO NRIONBE6 1B, PCIPISRO08/ 083801

E:g(r) égﬁl (I’)lf S ;J(r:] 2 enbOd—WEES%O-,Qd(ﬁS)ﬁg‘Q,)—I%R9€(r8)-'T\(R@p,'-ﬁ‘?{g@(lsl)@’-! )S'C(-é)'ilﬁﬂo, i ch cach
“NR’C(S)-, -C(S)NR’-, -SC(O)NR’-, -NR’C(S)-, -S(0)p.2-, -C(O)O, -OC(0)-,
-C(S)0-, -OC(8S)-, -C(0)S-, -SC(0)-, -C(S)S-, -SC(S)-, -OC(0)0O-, -SC(0)O-,
-OC(0)S-, -SC(S)0-, -OC(8)S-, -NR’C(NRYNR’-, -NR’SO;-, -SO,NR’- and
“NR’SO,NR’-,

each RS, R, R®and R is independently selected from H, -(C,-Cs alkyl), -(C,-Cs
haloalkyl), {(Co-Cg alkyl)-Ar, -(Co-Cq alkyl)-Het, -(Co-Cs alkyl)-Cak, (Cy-Cs
alkyl)-Hca, -(Co-Cs alkyl)-L-(Co-Cs alkyl), ~(Co-Cs alkyl)-NR’-(C,-Cs alkyl),
-(Cy-Cs alkyl)-0-(Cyp-Cy, alkyl), -(Ca-Cq alkyl)-C(0O)-(Cy-Cq alkyl) and -(Cp-Cg
alkyl)-S(0)o2-(Co-Cs alkyl),

each R is independently selected from -H, -(C;-Cy alkyl) and -C(0)O-(C,-C4
alkyl),

each G is independently -(Cy-Cj; alkyl)-, in which each carbon of the -(Cy-Cs
alkyl)- is optionally and independently substituted with one or two R, or
-S(0)a,



(C0-C3 alkyl) is optionally and independently substituted with one or two
R16, in whiwbh ®ewissit2. 16 i s i ndependently sel ected fromedi@s26@oaissy! ),

- (Cl- C6 hal oal kyO, (CI)CGaIkyI) Ar, (CI)CGaIkyI) Het (CI)CGaIkyI) Cak,
-(C0-C6 al kyl)-Hca, al k L-R7 % al kyl.. g‘&(ﬁ

al kyl)- 00, - (Co-endt kwﬁlde@f'ﬁiﬁeexy setrdciy iy Gy d%@@)éc 1410 Co. NCJZ and

-CN, and optional | y,gmpARL(RE R/ ILA&, SBIre, 6REHQNLE Cﬂle‘Qr 0
certain enbodi nent scL }AeM;ch i? |sagfyn)é§&$( gﬁ?l%ge ec?ggé) roir(n?- i (%6 (PI Kk I)

_(Cl1-05 hal oal kyl ) dlelgl-R't«€¢Canky yCo Qc@bks@aotl -(66Cal kyI) NRSR9,
-(C0-C6 al kyl)-00, al kyl ( I 1219,

- hal ogen, -NO2 and l%ﬁocﬁg f% %gﬁkgbﬁg)oslgrﬁéc%ga glgnk%)l t)i?cg!ncgl) %gcon‘m ne to
forman oxo, in V\hmcphomélolhwm)fRﬁ&n&h@saﬂﬂe@art@mcnmbmemj’émrlnloyo,seI ected fromlLl,

C -C5-(C 06 hal - C6
al( kyl ) - N(R9(CI) & %%Q# a?@é@“%ﬁpﬁﬁ%“-‘b?{&oﬁ% al kyl ), -Eoo-cs
al kyl ) - ¢(0) - ( Co- eﬁhairlthaoptmduyw@m%damyl) S(0) 0- 2- (Co-C6 al kyl), and in

whi ch no al kyl or hal oal kyl is substituted vvltE an aryl-, heteroaryl -,

cycl oal kyl - or h&HH DA PEPRY- B HF nisgoy¥oup. For exanple, in particul ar
conpounds, each Bgcm@aklggsﬁloamgygu)osmm@@@y@dlml oal kyl), -(C0-C3 al kyl)-L-R?,
-(C0-C3 al kyl)-NR8R9, - -(Q0-C3 al kyl)-C(0)e, -(C0-C3

al kyl )-S(0)OR . B%\?éllfb@eﬁan Omaé&hﬂlbsm\tedéﬁémwﬁom 4f the same carbon
optional Iy combi (¥ whi ch cach R7, R8 and Rl is

i ndependent |y se:g%cclzlt g(&jlgréglrﬁl)ﬁqg ?@W&é&al kyl), -(C - CZ hal oal kyl), -(C0-C2

al kyl ) - L- [0@09]C2 &t éeyla)n, erat{oG0nd@Rs fltky/prscNRY (Golo €2 cainkyilinds of {i@R«CH

al kyl)-0-(C0-C2 alkyl), -(C0-C2 alkyl)-C(0)-(Co-C2 alkyl) and -(C0-C2

al kyl')-S(0)0_2-(C0-02 al kyl), and in which no al Poor ” hal oal kyl is
substituted wth an aryl-, heteroanyl -, | - or

het er ocycl oal kyl eontai ni ng group. In cert|ai n igents, Q has at nobst one
Rft or an oxo substituted thereon. Q can b xggnpl e, an unsubstituted
-(C0-C3 alkyl)-. In other enbodi nents, |3%Xa (&)-C3 alkyl) having as its
onl'y substi iAan r » : FOIR arrple |n iments, Q
is -CH2- %Ogtﬂg]itan [tg@[gﬁhg@ l%é?gg%& b(}u%( d{ or ‘%&ﬁgk @3}%%% in one
such enboatnd@lBHC(@ i dngersdimglod Cbﬂwndlmehﬁom&ﬂ{l*ﬁeamduémnﬂed sruthsifmrauecmts on the

Crbad enfienogoibg ot She shts emoin s e B 6 Su MR " S o
zero and Rdlodl leﬂ}&(e ONaflRTomsthhB] 0C,-Cy akol)-1-K CLCGL hadydaKRP) (@@Cpal kyl),

50) - ( CHEORUE Oy R L PR 5 BRI ofoests s B G i oh ¢ he

Hca cont ai,Agh@adt E(VQRﬁlaﬁcfR@Q@lnaé&miénlﬂz%lgaedﬂhbﬁm i f? L dngmnd g the -C(0) -
and in which no al k al oa et er ocycl oal dl i s substituted by an

aryl, het bslomkyl. (%;ﬁésladiﬁdlk%((?@% pEylor-teyed Bt kPR CortisatyngCgfoup. [00171In

Formil & (1) SHRR e b M R0 IR RER PR PR ST

| i al oal kytlkyl)eand.ip whichnb abaybogitakoaly) is-s(E0H@E: ¢ ToaCayh) Ihejdrga&mRaR@l,oaucym- C6

one o B e Stk et B P i S P RO s
(G105 alleychaiyCeCe, habaeh kG, Gl &) 4Cuar ames K, (e
al Kyl 3'0 %‘%‘J%@ @r@s am}f(@“&*‘@ @C)): Eﬁ(}’%%&&ég g )T)Nghdﬂd(%%e

al kyl') - S( QL Rn2adnG0" RE aﬁ:l KVl 1nd@ﬂmdén'ﬂr\§€lb&9d f}@meﬁ K?dor@;ral]w qalkyl is

substitutcd with an ary ctcroarjg;UEC cycl oal
g

het er ocychdealky).- %rﬁzaiﬂﬁilhb (grouplky Qaﬁfld@fléNRl wodnallyhbddi-krent, each Ice

ot o ARl SR e B SR DR G

-NO2 and algN), 4nd imivhich neatkyl &7aldR8yhnduBitityted wﬂdeqoamdehttdryalsb aychoeldtyF-r om H,

e L R Gl e oA e o ol TR L L SR

al kyl ) - S( 8) ¢hs@bsfifredC2CatkYlky1) (@d dmethyMhricely) ) nensabkiylte O Cha), Dﬁbdk)yl) (& g
substituted wth an aryl-, heteroaryl-, cycloal kyl- or

het er ocycl oal kyl -cont ai ni ng group. [0018] 1 n one enbodi nent of the conpounds
of structural fornula (1), y is 0. [0049]In the presently disclosed
conmpounds, the ring systemdenoted by "A" is heteroaryl, aryl, cycloal kyl or
het erocycl oaLkyl . For exanple, in one enbodinent, the ring system denoted by




trifluoronmethoxy. In another enbodinment, the (R5) Ynoiety is a
3, 4-di | i al oRleNnes(:902111 n anot her enbodi nent of the prasgmbikdise! osed
conmpounds of structural fornmula (1), the ring systemdenoted by "A" is a
heteroaryl . For exanple, in certain enhodinents, the ring system denoted by
"A' is a pyhiceyiethyd). tThothsy mbaskiments, up Fnyis subsitwereoretirh bdpnvedithicytherbathe " A"
ring syst 14S: | 4@, | - - | Kl 18 I bstituted with
oxo, and %ﬁeh%g%ﬁbéﬂ@ﬁeﬁgé ?\t%ggjr\;ﬂ\}eﬁﬁgﬁéﬁg%’%Drl“)'eﬁ%qg%é'ggl' iengzozs{l?réﬁll e, Qcan be a
- (G - C3 atklyddimettgvioriy” istssbsoimityd suths firenet drahieso sirfgl. e oxo, or an unsubsti tut ed
-(C0-C3 a -..ln certain odinments, Qis -CE12-; a single bond; -S(0)2-;
- C(0)-: OWQ« cﬁié?fle.em‘iﬂ%%gg?t%%lslpcw US2008/ 083801 [0022] I n one enbodi ment
of the pragent |y idisaliosahdoomuosmaspreidngy aRep @ mpasndsbf stedcunal formul a
(11): in which the variables are defined as described above with reference
to structural fornmula (1). [00231 In angfe :Einbodinent of the presently
di scl osed conpounds, the conmpound has st‘uct ?1 formula (I11): in which the
variabl es are defined as described above ;;;ﬂ eference to structural fom na
I

(1). [00241]1 n anot her enbodi nent of the pteSentl i sclosed ounds, the
conpound “??Bu&?tﬁﬁ“ﬁlsysft%fj%m(qd\by: B T W, in %&ﬁ%ﬁb@‘\?é?ﬁ? es are
defined agydescr iPegdtaPaviedinhédis sRhep ey tRcBidduehipbaldsodsrthdal(1) . 100251 In
anot her enbodi nent of the presently disclosed conpounds, the conpound has
structural foiniula (V): (V), in whi e varj®bl es are defined as

descri bed above with reference to structfral -Jfouka (1). [0026]1n anot her
enbodi nent of the presently disclosed co he conpound has structural
formula (M): R2 (V),

formula (1), the ring system denoted by “B” is (Rw

7 and E is a single bond.

In one embodiment, k is 0. In another embodiment, k is 1 or 2. In certain embodiments, In
cach R' is independently selected from -(C,-Cg alkyl), -(C,-Cs haloalkyl) (c.g.,
trifluoromethyl), -(Co-Cs alkyl)-L-R’, -(Co-Cs alkyD)-NR*R®, -(C-Cs alkyl)-OR ', -(Co-Cs
alkyl)-C(O)R', -(Cq-Cy alkyl)-S(0)e2R ", -halogen, -NO; and -CN, in which cach R”, R® and
R' is independently selected from H, -(C,-Cg alkyl), -(C,-Cg haloalkyl), <(Cy-Cs
alkyl)-L-(Co-Cs alkyl), -(Co-Cs alkyl)-NR’(Cy-Cy alkyl), -(Co-Cs alkyl)-0-(Co-Cs alkyl),
-(Cy-Cs alkyl)-C(O)-(Co-Cg alkyl), and -(Cy-Cs alkyl)-S(0)o2-(Co-Cs alky!), and in which no
alkyl or haloalkyl is substituted with an aryl-, heteroaryl-, cycloalkyl- or
heterocycloalkyl-containing group. For example, in one embodiment, each R" s
independently selected from -(C,-Cs alkyl), -(C,-Ca haloalkyl), -(Cy-Cs alky])-L-R’, <(Co-Cs
alkyD)-NR®R®, <(Cy-Ca alkyD)-OR'?, (Cy-Cs alkyl)-C(O)R'?, -(Cy-C; alkyD)-S(O)n2R ",
-halogen, -NO; and -CN, in which cach R’ R® and R" is independently selected from H,
(C1-C; alkyl), -(C1-C; haloalkyl), -(Co-Cy alkyl)-L-(Co-C; alkyl), (Co-Cy alkyl)-NR®(Co-C,
alkyl), -(Cq-C; alkyl)-O-(Co-C; alkyl), -(Co-C3 alkyl)-C(O)-(Cp-C alkyl) and -(Co-C;
alkyD)-S(0)o2-(Co-C; alkyl), and in which no alkyl or haloalkyl is substituted with an aryl-,
heteroaryl-, cycloalkyl- or heterocycloalkyl-containing group. Each R can be, for example,
halo (e.g., -Cl or -F), cyano, unsubstituted -(C;-Cs alkyl) (e.g., methyl or ethyl) or
unsubstituted -(C;-C4 haloakyl) (e.g., trifluoromethyl).

[0013] In certain embodiments of the presently disclosed compounds of structural

formula (T), T is



in which the vari ables are defined as descri bed above with reference to

structural {8nhihasiél ). 10271 I n anot her enbodi ment of theREASLM:IY
di scl osed conpounds, the conpound has structural formula (VII): (V11), in

whi ch the variables are defined as descri bed above with reference to
structural for a (W). [0028] In another enbodi ment of the presently

di scl osed conpounds, fthe conpound has structural forrmula (VII1): in which the
vari abl es are defi nes &S{rgescri bed above with reference to structural fornula
(1). [0029] I nrapother”efrbodi ment of thc presently disclosed conpounds, the
conmpound has structural fornmula (LX): R 00 in which the variables are

defi ned a#0tlscr inradh elbadements,H) rsefeEd)ermee(GeC:stilille truwhich Earhrmattan pf he WO

2009/ 065131PCT/,1JS2008/ 083801 [ 003 t enbodi of th tl

i scl osed CEomuImaE N LHa L oHBta fragy f LR eFRg o oy it o (5 866 Cre

D e ance o T e o aeboct et of che |
br esent |y Ser BLEHEb ol ) He ol Has-Cotuctabar oirira ()

(X1), in M@lﬁlﬁR@ﬂ@%,-(‘C%fds%m(gg)g%jﬁwf-(@@&k aﬁg;@gggggﬁt(tob@ﬁda@ﬁ%@)mﬂ reference to

structural formula (I). _I'n anot her i ment_ of” the ‘presently
di scl osedheloapoidsan , enfrpipnalbhiae ofthy uen the abm¢ earban eonfbxad tp formyodol ), in

ctruct ur o Far P ER e e R, ReERRL RSB A IR TR

di scl osechatmtpydungs trifilveornahppueh- Gaskel-Eudt GEaCs BlaybaNRIRE X(THGs  (X111),
alkyl)-OR'", -(Cy-Cg alkyD)-C(O)R'?, -(Co-Cs alkyl)-S(0)p2R"’, -halogen, -NO, and -CN, and
two R'® on the same carbon optionally combine to form an oxo, in which cach R’, R® and R*°
is independently selected from H, -(C,-Cs alkyl), -(C-Cs haloalkyl), -(Co-Cg alkyl)-L-(Co-Cs
alkyl), -(Co-Cs alkyl)-NR”(Cy-Cs alkyl), -(Cg-Cs alkyl)-0O-(Co-Cs alkyl), -(Co-Cq
alky1)-C(0O)-(Co-Cs alkyl), and -(Cy-Cy alkyl)-S(O)g.2-(Co-Cs alkyl), and in which no alkyl or
haloalkyl is substituted with an aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing
group. For example, in particular compounds, each R'¢ is -(C,-C; alkyl), -(C,-C3 haloalkyl),
~(Co-C3 alkyl)-L-R7, -(C-Ca alkyl)-NR*R?, -(Co-C5 alky)-OR', (Co-C5 alky)-C(OIR',
-(Co-C3 alky)-S(0)2R ', -halogen, -NO; and -CN, and two R'® on the same carbon
optionally combine to form an oxo, in which cach R’, R® and R' is indcpendently sclected
from H, -(C;-C; alkyl), -(C,-C; haloalkyl), -(Co-C; alky!)-L-(Co-C; alkyl), -(Co-C2
alkyl)-NR’(Co-C, alkyl), -(Co-C; alkyl)-0-(Cy-C; alkyl), -(Cp-C, alkyl)-C(0)-(Co-C; alkyl)
and -(Co-C; alkyl}-S(0)g2-(Co-C alkyl), and in which no alkyl or haloalkyl is substituted
with an aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing group. In certain
embodiments, Q has at most one R'® or an oxo substituted thereon, Q can be, for example, an
unsubstituted -(Cy-C; alkyl)-. In other embodiments, Q is a (C)-Cs alkyl) having as its only
substitution a single oxo group. For cxample, in certain embodiments, Q is -CHa-; a single
bond; -S(0);-; -C(O)-; or -CH(CH3)-.



in which the variables are defined as descri bed above with reference to
structural LMiguided)sy WO 2009/ 065131PCT/ US2008/ 083801 [ AO3dd-h k2581

enbodi ment of the presently disclosed conpounds, the conpound has structural
formula (XIV): RI(XIV), in which the variables are defined as described above

with reference to structural fornul®) 1), bqéigertaln bodi~gents, one RE4 is
substituted on the furano carbon. In /0 odi ment s, 4 is substituted

on the furano carbon. [0035]1In anot he slent di scl osed
mul ambX¥W is i n h thé*vrri abl es
are defined as described above with reference to structural formul a (). In
certain enbodinents, one Ri4 is substituted on the (Riyang catbon. In other
enbodi ments, no R14 is substituted on the fiirano carbon\|[ 61l n one

enbodi mrent of the presently disclosed conpounds, the co‘hpund has structural
formul a (mple, p(tMflupromdtinylythegh. Irhehaanibabinestsathe defi-nre€d as desgris bed above
with reference to _gstructural formula (1). In certain enbodinents, one R' is
substi t ut ed on tfe i eno carbon. In other enbodinments, no R14 is substituted
on the t hReRoCRar rbon| 100371l n anot her enbodi nent of the presently di scl osed
conmpounds, the c [ UG W

2009/ 065131PCTMS2008/ 08 80’1”1%% v‘\%u‘% %%‘ e wr‘l abfgegé’P% defined as descri bed
above wit f00n&f er &he @umhberstf KuiGtiweak ofi dremitlgay{téh dedlmect:l@,r‘tm g, 8Gbodi, frents, one
R14 is substituted on the.thi eno carb dlrrents no R

Subst 1t ut B BHPReCATEATUELFEOR: ¥ £do36] T KB-CBRE Ny TaP LT Porbunds

i nclude Snedefd #@dt fet@Be RF isthAR), b}amaox(m Qpﬁh@é&kfﬁ@@@ﬂ@@hﬂ@ﬂﬁﬂ bed-c.e. g.
with reference to structural for 2 S- oxi des |nclude f or

exanpl e, 8i¥Pold-GeLi@lsh: @@iﬁ@io §mP¥%He§ 4 %@u§4 allogy @GQ?E)\H)G@T s may be
oxi di zed g P?c%%ﬂa}’k}&brN\éB%P (?(@ﬂ‘kfb'a% GARIh @R & Gnlin éaa rhngrmt?o HRjogFL, may be

oxi di zed biological I'y. Chen cal oxi di zed conpounds nay al so be biologically
reduced t through \ﬁeﬁzmtsrhogmmtée fQ(Dr)ﬂ afidO3g]i ¢hnoney lefrbendi virenteterbestchalkyt esent | y

di'scl osed; GOMRAUPISy ot 161, EATRANA Ly RS kT HEL LB o AN infitS bl .-
[0017] In certain embodiments of the presently disclosed compounds of structural
formula (1), each R’ is independently selected from -(C,-Cs alkyl), (C,-Cq haloalkyl) (e.g.,
trifluoromethyl), -(Co-Cs alkyl)-L-R”, -(Co-Cg alkyl)-NR®R?, -(C-C; alky)-OR'?, (Co-Cq
alkyl)-C(OYR', -(Co-Cs alky)-S(0).2R ", -halogen, -NO; and -CN, in which each R”, R® and
R is independently selected from H, -(C,-Cy alkyl), -(C,-Cg haloalkyl) (e.g.,
trifluoromethyl), -(Co-Cs alkyl)-L-(Co-Cg alky!), -(Co-Cs alkyl)-NR*(Co-Cs alkyl), -(Co-Cq
alkyl)-0-(Cy-Cy alkyl), -(Co-Cs alkyl)-C(Q)-(Co-Cg alkyl) and -(Co-Cs alky)-S(0)2-(Co-Cs
alkyl), and in which no alkyl or haloalkyl is substituted with an aryl-, heteroaryl-, cycloalkyl-

or heterocycloalkyl-containing group. For example, in one embodiment, each R’ is -(C;-Cs
alkyl), -(C1-Cs haloalkyl), (Cyp-Ca alkyl)-L-R’, -(Cy-C; alkyl)-NR®R?, (Cy-C5 alkyl)-OR'?,
~(Co-C3 alkyl)-C(O)RY, -(Co-C; alkyl)-S(0)ozR ', -halogen, -NO; and -CN, in which each
R, R® and R" is independently selected from H, -(C;-C; alkyl), -(C,-C; haloalkyl), (Co-C,
alkyl)-L-(Co-C; alkyl), -(Co-C; alkyl)-NR’(Cy-C; alkyl), -(Co-C, alkyl)-O-(Co-C; alkyl),
-(Co-C; alkyl)-C{0)-(Co-C; alkyl) and -(C¢-C; alkyl}-8S(0)g..-(Co-C; alkyl), and in which no
alkyl or haloalkyl is substituted with an aryl-, heteroaryl-, cycloalkyl- or
heterocycloalkyl-containing group.

[0018] In one embodiment of the compounds of structural formula (1), y is 0.
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RL(XVI1I1), in which the variables are defined as described above with
reference to structural formula (1) [0040] In another enbodi nent of the
presently disclosed conpounds, the conpound has structural fornula (X X):
R1L(XI X), in which the variables are defined as described above with reference
to struct 90A9] f otmilik arogently difelyedd aompopess; Hicning e dertes f “AHe conpounds

oo Poehattrbllyl SRESGHOLRY S Rl Aby LAT T ASabI) (Kol bheing? !

exanple, 1n on nment 42] I'n
one enbodsysent danbteti e “ Al esardrylyor d|hstetoca5)édTh@nqng)smutm ddnhfed boffpdundbchés t he
structural for f(% C?-:l g ' ich the v ‘Taﬁ'u Bs. A e def ned as
descri bed xé‘B]é’\Fea\RﬁO[“ O%df &Pehtc “EFBa"%‘t HH(?P%‘?%IFOdI”S? i e“ 3 [%&%’f elmh‘sanot her
enbodi menirypiQ ﬁshe(aar(esﬂmj ysp@brﬁuy mdmﬁe@rmmmsdndtdwommqmﬁﬁtawst ructural
formula (XXI): (XX) ich the varlables are_defined as described
above wit Mo EMEeRce P{Obe@m%m%beﬁoww%ﬂ)- hayipg s poly substiBtine s s®atsodi ment

of the pr @p&)eBF é&ur@h&%&ﬁéoe@cac@nﬂﬂﬂﬁ‘d-%r LSO TPOMHAM éﬁ%d?rﬁén‘tkctj% atpfof mul a

(XXI1):  (XXI'1), e variabl es are defined as descri bed above with
refer enceslﬂgiei?@mdjc$(@r)al Gf(@B n@ﬂ*&f(@ﬁs) [ 0045] In another enbodiment of the

o e?%‘(} : ?’Bo‘ﬂhﬁc' O GATROHNG R ain B0 SRR he 1Rk Ry HEGNERLohBSTL Fnd X) U 1) -

ring systemn denoted by “A” is a phenyl. In one embodiment, y is 1 and R is attached to the
phenyl para to Q. ln another embodiment, y is 1 and R is selected from the group consisting
of halo, cyano, -(C;-C4 haloalkyl), -O-(C,-C4 haloalkyl), -(C;-Cy4 alkyl), -O-(C)-Cy4 alkyl),
-C(0)-(Cq-C4 alkyl), -C(0)D-(Co-C4 alkyl), -C(O)N(Cp-C alky)(Co-C4 alkyl), NO, and
-C(0)-Hca in which the Hca contains a ring nitrogen atom through which it is bound to the
-C(0)-, and in which no (Cp-C4 alkyl) or (C1-Cy alkyl) is substituted by an aryl, heteroaryl,
cycloalkyl or heterocycloalkyl-containing group. R> can be, for example, -Cl, -F, cyano,

-C(O)CHs, -C(O)OH, -C(O)NH,, trifluoromethyl, difluoromethyl, difluoromethoxy or

ol

trifluoromethoxy. In another embodiment, the (R%)y moiety is a 3,4-dihalophenyl.
[0021] In another embodiment of the presently disclosed compounds of structural
formula (I), the ring system denoted by “A” is a heteroaryl. For example, in certain
embodiments, the ring systern denoted by “A” is a pyridyl, a thienyl, or a furanyl. In one
embodiment, when the “A” ring system is heteroaryl, Q is a -(Co-Cs alkyl)- optionally
substituted with oxo, and optionally substituted with one or more R'®. For example, Q can be
a -(C,-C; alkyl)- having its only substitution a single oxo, or an unsubstituted -(Cy-Cs alkyl)-.
In certain embodiments, Q 18 -CH4-; a single bond; -S(O)-, -C(0)-; or -CH(CHj3)-.
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in which the variables are defined as descri bed above with reference to
structural ${@rawRsil) - [0046] In another enbodi nent of ghe dhasanily

di scl osed conpounds, the conpound has structural formula (XXIV): 0 (XXIV),

in which the variables are defined as descri bed above with reference to

st ruct ur al00r mulmere embod pEAY ¢f thi peenwt i slisclmntsbeimmenndsothe comppurddent | y

di scl osed stGQIRAY, 1a¢§e conpound has structural forrmula (XXV): (XXV), in
whi ch the’ varlab es are defined as described above with reference to
structural fornula (I), [0048]1n one enbgdi ment of the presently disclosed
conmpounds, the conpound ha§‘§;Lu ornul a (XXVI):  (XXV1), in which the
vari abl es are defined as des% oVd wi tfR'reference to structural formula
(I'). [0049] In another enbody t he| presently di scl osed conpounds, the
conmpound has structural for bl), in which the variabl es
are defined as described afiove with referefice to structural formula (r).

[ 00501l n anot her enbodi nent of the presenty discl@bed conpounds, the conpound
has structural foula (XXVII1): in which the variables are defined as descri bed
above Wt wigtiemenegatlQ «5¢ daMby hddest @edubave(With ref@8Rd & dvhicaratifiatulempodi ment

of the presently di scl osed conpounds, the conpound has structural fornula

(X UX) : (08%1x) | In anopheppmepdimpes of shq Rigicady %S@owéfcpmw% (aecurRoBd hathove wit h
ref erenceyhQnsiirghiy @ty formula (). [00521 In another enbodi ment of the
presently dlsclosed conpounds t he conpound has structural fritHuila (XXX):

(R4) A(R3),
\/\/ \r
(R3

O (11D,

in which the variables are defined as described above with reference to structural formula ().
[0024] In another embodiment of the presently disclosed cormpounds, the compound has

structural formula (IV):

Lo L _k
"J /\/ @

in which the variables are defined as described above with reference to structural formula (1).

(Iv),

[0025] [n another ecmbodiment of the presently disclosed compounds, the compound has

structural formula (V):

3
ey
N )n N/’

in which the variables are defined as described above with reference to structural formula (T).

),
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R2 SN7 RL T/ N ( XXX), in which the variables are defined as descri bed above
wth reference to structural formula (1). [0053] In another enbodi nent of the
presently disclosed conpounds, the compound has structural fornula (XXX1):
(XXXI'), in which the variables are defined as descri bed above with reference
to structi@®P2d] fofmarothef anbodioeB41 the poesentbndieddiare aempdunth shqroopentd Yasdi scl osed
corrpounds has structural fornmula (XXXIl): in which the vari abl es
are defined Hl?al g@?ﬁ@ﬂh above with reference to structural fornula (1). In
certain errbodl ments, one ft" is substitut egl on the furano carbon. In other
enbodi ments, no R' is substjtut ed on t fjurano carbon. 100551l n anot her
enbodi nent of t he presentl(ﬁ gj\ se % ndsk? the conpound has structural
formula (XXXI11): (00(111) ch riabl es are defined as descri bed
above with reference to str al ftormyl a (IR). In certain enbodi nents, one R’

is substituted on the furang" rbon ot her enbodi nents, no R14 is
substituted on the furano T:ar bon [ 00561l n one entodj, ment of the presently
di scl osed conpounds, the conpound has structural forrmula (XXXIV): in which

the vari apl\ascing viefuideet asindescddsbadd aboxeayi felerdRE & SREQ A Rorafulal U@t ur al
formula (1). In certain enbodinents, one R' is substituted on the thieno

carbon. | W%’t‘ her etfodur srhedmeno! Hq Iresesilibdisslosst semponndhaha tomeand Basbon.
100571l n ;ﬁff 10@;1 nt of the presently disclosed conpounds, the conpound
or mu

has structura
R4x
(R3

in which the variables are defined as described above with reference to structural formula (I).

(VID,

[0028] In another embodiment of the presently disclosed compounds, the compound has

G

//\\

structural formula (VIII):

(VIID),

in which the variables are defined as desctibed above with reference to structural formula (1).

[0029] In another embodiment of the presently disclosed compounds, the compound has

a, T L,

(R%)w //\\

structural formula {IX):

(R‘1 )x

(IX),

in which the variables are defined as described above with reference to structural formula (I).
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IN-R2 RL(XXXV), in which the variables are defined as descri bed above wth
reference t@oshiggiMdial folinula (1). In certain enmbodi nEatgs@8sH | S
substituted on the thieno carbon. In other enbodiments, no R' is substituted
on the thieno carbon. [00581In one enbodi nent of the presently di scl osed
corrpounds[OOﬂNe c bnpothed cinbedisentd thermagsehity drstlesed xpomeunds, thieoeviopnd hisn whi ch
the varia eg %ﬁg %g% 1Reg.as described above with reference to structura
formula ( 3 §f b ndther enbodi ment of the presently disclosed
conpounds, the conpound has structural formula (XXXVII): in which the

vari abl es are defined as de cri bed above reference to structural fornmula
(H. W 2009/ 065131PCT/ 1J&; bp@/ | pREertai n enbodi nents of the
presently di scl osed conpoun _4% ural forrmulae (1)-(XXXVI1), Kt

is -1-1. In other enbodi nment s (d-C @l kyl), for exanple nethyl,

et hyl, n-propyl or |sopropy/ p61¥fwACertain enbodi nents of the presently
di scl osed conmpounds of anyTstructuﬁﬁh formulae (1)e{(XXXVI1), R2 is -Hca. In
certain enbodi nents, R2 is an optionally-substituted nonocyclic

het er ocyclog); lﬂylhe vhﬂalﬁ&%@ﬁéﬂn@mﬂﬂs%@b&\% with ARLeRB t&g@&cﬁwmﬁub&ﬁ

het er ocycl oal | cyl . 062]1n certaln particul ar conpounds di sclosed herein
havi ng an{f0dt] st ﬂmmqu@abmbmimﬁhf&é tifd PreyepkxXUis¢lpsed Rompgunds, the compound has

(optlona | azetidinyl), -(optionally-substituted pyrrolidinyl),
-(optiona%Féngﬁgétﬂ@yFag pi peridinyl), or -(optionally-substituted azepanyl).
For exanple, 1t2 can be -(optionally substituted piperidinyl) or -(optionally
substituted pyrrolidinyl). |n one &gﬁodiﬁﬁaﬁ{ R2 is -(optionally substituted
pi peridinyl). In another efodi . i ss<(opki onal l'y substituted
pyrrolidinyl). [0063]1n par “é?ar 'nenﬂt of the presently disclosed

)

conmpounds of any of structunal ;fyornmil ae |(I)- | 1), R is
-(optionally-substituted a;pN I"p- 3- , -(optionally substituted
pi peridin-4-yl), -(optionafly substituted pyrroliddiy3-yl) or
-(optional ly-substituted azepan-4-yl). For exanple, in one enbodiment, R2 is
- (opt i onaln Wwhisk g tvktiabl @ChrP HdIREH i Hesdribed)abotew BNREGREcc @R AZHAR A6 BT S
(optlonaII¥ substituted pyrrolidin-3- ylz. [0064] I n certain enbodi nents of
the preseHBYl di depnpshes cobpBgR th pragspiln fisdpsedcomparnds.ghmeanapoupd has xxxvi 1) ,
the azeti g \nlra NLLLE. nyl, piperidinyl and azepanyl R2 noieties described
above are substituted at’ their 1-positions. For exanple, in one enbodinent,
R2 is substituted at its I-position with -(Co-C3 alkyl)-Ar or -(C0-C3
al kyl)-Het, for exanple -(upsubstit ed éQWES al kyl)-Ar or -(unsubstituted
C9-Cl1l al kyl)-Het. For exaﬁﬁ)

ar $QyLa¥ enbodi ment, the azetidinyl,
pyrrolidinyl, piperidinyl azgpany! iety is substituted at its

| - position mnth an opti onal y’égbst tutgd be yl or an optionally substituted
phenyl I n anot her enbodi ne he a 1 dinyl, pyrrolidinyt, piperidinyl or
azepanyl R2 noiety is subsfltuted at its | -p03|tqgﬂ)mnth a benzyl
substituted mﬁth an el ectron mﬁthdramﬁng group; or wth a pyr|d|nylnethyl
optionally su f.t Ut wth an ctro t hdr awi.n L t he
benzyl or}/ ylFlf: |hr?>yla“a%‘fqﬁs A ¢ &St nege sU rllfelrata‘u ‘éedwbt\gi1 feﬁerg[hcge o 5% f% Eg@gvm ng
group sel gasad fﬂ@ﬂmﬁMﬂegh@ﬂ@wﬁom&hﬁptﬂgﬂpﬂ&Hﬁkﬂcoﬂm&ﬂ@mthéﬁimﬁéndhdb
quoroaIkg%%ﬁﬁ;Oé%g%égél | uoroal kyl'), -C(0)-(Co-C4 al kyl), -C(0)0-(C0-C1

al lcyl), SECHR‘eD: Y1) (Co-C4 -S(0)20-(Co-C4 alkyl), N2 and -C(0)-1-1ea
in which the Flea includes a nitrogen atomto which the -C(0)- is bound, in
whi ch no al kyl, quoroaIkyt or heterocyc kyI is substituted with an aryl,
het er oaryl , cycloalkyl or (&t er agycl ogl ky P con&alnlng group. In other WO
2009/065131PCF/1J82008/0838 f\ odi e the azetidinyl, pyrrolidinyl,

pi peridi nyl or azepanyl R2 y i|s su stltﬁged at its I-p05|t|on with an
unsubstituted benzyl or an Sti d phe

T (R (X110,

in which the variables are defined as described above with reference to structural formula (I).
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[ 0065] I n ot her enbodi nents of the conpounds di sclosed herein having any of
structural Wanpdlads(!)-(XXXVI'1), the azetidinyl, pyrrolpcdiyydosoisperi di nyi or
azepanyl R2 noiety is substituted at its I-p05|t|on with an optionally
substituted pyridinylmethyl, an optionally substituted furanyl nethyl or an
opt i onal I[903:f8bstIﬂtQZFFé@bﬂﬁﬁ‘@hwfﬁﬁM?#eﬂtlFéhCIQWérﬁpmeouﬁdﬁéhe compound hgsyr r ol i di nyl ,

pi peri di noi ety can be substituted with an unsubstituted
pyrldlnyﬁ%égﬁﬁfﬂﬁgﬁﬁgﬁgugztituted furanyl met hyl, or an unsubstituted

thienyl methyl. [00661ln other enbodinents. of t he presently disclosed conpounds
of any of structural. farfylae (1)- (XXX ﬁ1 the azetidinyl, pyrrolidinyl,

pi peridi nyl or azcpanyl D4 dat its 1-position with

-C(0)-0(C0-C6 al kyl), -C(TOZ\)- t 0) 2-Het, -S(0)2-Ar or
-S5(0)2-0(C0-C6 al kyl). [ Aln n { ments of t he conpounds of any of
structural fornulae (1) ( |1 i § - CakNVI(‘R@) G R22, as described above.
For exanple, in one enbodi nent B)w21) (RDb the mve&&w R2 has the
structureO0-1, in which b isO 1, 2, 3 or 4, and eac L- is independently

| ected f CI- | ky (C h | k (Co-C6 al kyl C0- C6
Zlekgf) eHe‘flrW%r‘r‘]( %Iegweﬁe)éa?é &s d%ﬁﬁgge%%%gw % Fﬁsaen t@@@u@gral {%%w@éb (
al kyl') - NFﬁrb)gptam @@O(ﬁﬁle% Kiﬂe)fthg@bshﬁﬁ&'cﬁﬁth@-hﬁyﬂo)ca%g) B Sther dnftRddfents,

al kyl )-S(0)0_2Rw, -hal ogen, - CN, and two ft2t on the sanme carbon
opt i onal |r3p}éomuhsltvfed%th¢lf@mo Cﬁrbprt:ertal n embodi ments of the presently

di scl ose d 2&h, 324 al kyl
- oo naFSIT iy IS ehibdieho b WS REREIPSINAed Euith iy o Arp e R . -
al kyl) - NR&metural f@omBgXa0)kyl ) - 01V, -(CO0-C6 al kyl)-C(0)R1, -(CO-C6

al kyl)-S(0)0.2R 1, -halogen, -NO2 and -CN and two R2l on the same carbon
optional ly combine to formoxo, in whichgegach R7, Rs and Rl is independently
selected fromH, -(C -CGraI kyI) R3)\(C1 C6/ hal oal kyI) -(Co-C6 al kyl)-L-(Co-C6
al kyl), -(C0-C6 al kyl) - N C0C6 al kyl ) - 0- ( Co- C6- (C0- C6

al kyl)-C(0) - (m%alkylag (0)0_2-(Co-C6 alkyl), and in

whi ch no al kyl or hal oal (Hh it Ed Wi ﬁ@ aryl -, heteroaryl -

cycl oaLkyl - or heterocygls E‘I/ky:b cont ai ni ng gro For exanple, in one

enbodi ment, each R 21 i (a-c3 alkyl), -(@- C3 ha{>0@), kyl ), -(C0-C3-(C0-C3
WD 2009/ 065131PCT/ 1JS2008/ 083801 al kyl ) - NR8R9, -(Co-C3 al kyl)-ORffi, -(Co-C3
al kyl') - C(i@hich th&Rarfaded hteydeFin &) Rsc?Bbd abdidlva8aeferentOR @ncturaPibrand dwo R21 on
t he sanme carbon gjgtl onal Iy cqpbine to formoxo, in which each R7, and 1:2.1
i s i ndepelderting @qher@ﬂ@cprmrfbmqﬁubm@mdf@:zthammcarhocicin ePCHRIESIRGIS, - ( CD- C2

al kyi)-L- C2 alkyl), -(0C0-C2 alkyl)-0-(Co-C2

al kyl), KE% %Su«)%ug?@ - &glkyl) and -(C0-C2 al kyl) - S(O)OZ(COCZ

al kyl), af@3¢In V\lnmhendvoémt ofdhe prabandly Kistlobs! oipstidsuthe dompaindans ar yl -

het er oar yltm,Ctu I oa& k(r&vg het er ocycl oal kyl -cont ai ni ng group. In certai n

embodi ment's 5 In other enbodinents, bis Q In certain

enbodi rrents RO |s H In certain enbodinents, Gis a si ngl e bond. [0068]1n one
enbodi nent of conmpounds @k, any of struct éth formulae (1)-(XXXVI1), R2 has the
structure [0069]1In certal t he conpounds of any of structural
formulae (1)-(XXXVID, R2 s - -N(/R9) - R24 i n which one or two
carbons of the (C2-05 aI pl aced by -0- or -N(R9)- and R24
is -R23, -GR23, or -C(O])O(C Co & I).Sln c;bH—&Fn enbodirrents, the (C2-C8

al kyl) is unsubstituted and no ((Eé)rvbon i's repkiaced bXV&Q -N(R9) -. For
exanple, in one enbodinent, R2 is -CH2- CH2- CH2- N( R9¥ 4 or

- CHz2- CElZm@ﬂﬁclﬂHQdeB&)saRdeﬁnémaﬂieh@fbe&ﬁﬁlﬁﬂlvﬂﬂf&:&renﬁ:@&) st fahkld (). 1 s

substi t ut ed and/ o ne or twg,carpon re r Iace by -0-

exanpl e, 1FeGHA "'E‘ﬁ?{-’}%m"'ﬁ‘én‘ﬂe 158 gSt %QQ N(‘Fi@?f Wf%ems

-CH, - CH(QIrdZRL“hKA%%QmE%%aOnﬂ{ethQﬂaca%@rO CH2 C(O) N(R9)-R24. In certain

enbodi nents, RO is H In certain enbodinents, R24 is Ar or Het. In certain
embodi ment0837lt helyaplihyr crabadimyntiof the nrespnipsdisglaspsl Fompeingls ﬂi"rf@“t?@ﬁ*ﬁfb\!ﬁﬁds of any
of struct (XXXVI'1), wis 0, 1,2 or 3. For exanple, in one
enbodi msnlill[u{a}!vl\fll%%Jﬂ!l da&\h)). I n anot her enbodi nent, wis 0. In other

enbodi nents, wis at least I, and at |east One 113 is selected fromthe group
consi sting of hal o, cyano, (CI 4 fluoroalky 1), -0-(Cl-C4 fluoroal kyl),
-C(0)-(Co-A4 al kyl), C(O)O(CoC4aIk)f§1 - C(0) N(Co- 4

al kyl') (Co- C4- S(0) 20- (Co-C4 al kyl) nd -C(0)-Hca in which the Hca includes
a nitrogen atomto which the -C(0)- is bound, in which no alkyl, fluoroalkyl

B3



1007111 n certain enbodi nents of the conpounds of any of structural formnulae
(1) - (XO( V1o B@6dasB8 is independently selected from-(Q 2&g%ggﬁlhaloalkyl)
(e.qg., trifluoronethyl), -(Co-C6 alkyl)-L-R7, -(CO0-C6 al kyl) - - (Co-Co6

al kyl)-0le, -(C0-C6 alkyl)-C(O)RL, -(Co-Cb aIkyI) S(0) 0_20, -halogen -NO2 and

-CN, in which each R7, R8 and Rl_,is indepérdently selected fromH,
(ClCG(ClCGhanakaIT\l - (oo -C6 alkyl), -(Co-C6

al kyl ) - NR9( Co- C6- (CO C6 al ) - Of { CO™ , -(Co-C6 alkyl)-C(0)-(Co-C6

al kyl'), and -(Co-C6 alkyl)-'S{0) 0} . 2- kyl), and in which no al kyl or
hal oal kyl is substituted -Tshetergargd -, eyel oal kyt- or

het er ocycl oal kyl - cont ai ®)pg gFPoup. For exampl{e, in one enbodi ment, each R3 is
-(G-C3 alkyl), -(Cl-C3 haloalkyl), -(C0-C3"al kyI) VB, - (Co-C3 al kyl ) - NRSR9,
-(Co-C3 al kyl)-00, Eé}C‘o C3 alkyl)-C(O)R, -(Co-C3 alkyl)-S(0)0_21e, -halogen,
_NO2 and inorhich e whiiabteseactefiRgd aREseribed Rbowesvltfn@&p@ndmﬂnruytus%tf@cm@dl} romH,

| o e el S g i i B, (S

al kyI) C( ) R{'Qosubgtitalch h yheahidne ¢zca@erc2 aI kyl )-S(0)0.2-(Co-C2 alkyl), and in

whi ch no gl hal oal kyl ubstlt het er oaryl -
cycloalkyﬁmg%r hé? @g?gVéngé “@EWP ﬁﬁyg#Bﬂgmu?%%W? fie certalﬁ
enbodi mengzethidhhéhcGompeuidgcefivef (c ywﬂi‘rc&wnu@twn@bmmﬁrmhe& (K yandXXXVI 1), w

is at |l east onc, and at | east one For ex aqﬁ%g in one
embodi mentXViR- i Ssoxides ipclpdsy foaueﬁd@%ﬁug%%h(n%?ragnd rafopes titusked on the "B"

ring syst 7@&.“@3 DB BY Sl BRI A0TB B £ tml%malsmgal ingy et ner cal

oxygen. I n ot’her enbodi nents” of the conpounds o structura

f or nul ae bd c)mdlee(bi)(wgl)callm Glenatally @astized wemnpeunds atay labade b@ﬂr@mﬁyw@iuc(ct:o C3

al kyl') - YL- (Co-C3 alkyl), in which each of Yt and Y2 is
|ndependeﬁ?ﬁgb%EO&ﬁﬁx&%ég%lr -NR9-. For exanple, in one enbodinent, wis 1. In
certain s[oB9lenbodomemiisdink3t biths plestntly ulisetbsahcdrouid; theicogpsyeithem at a benzo
or pyrido rin g Si ta to the alicyclic ethereal oxygen. In one

parti cul AHTUSHEY ‘Hﬁ‘ﬁﬂ i's -CH2- N(Cl- 13) - CH2- C(0) - OCH3. [0074] I n the
presently disclosed conpounds of any of structural foiliulae (1)-(XXXVil), the
nunber of substituents on ﬁne azacycloal kyl ring, x, is 0, I, 2, 3 or 4. In
one enbodinment, x is 0, 1, 2‘$ﬁ};b Forwexanpl@“yx can be 0, or can be 1 or 2

[0075] I n certaln enbodlnents th ﬁ?é ent y discl osed conmpounds of any of
structural formula (1)-( , ine to forman oxo. The oxo can
be bound, for exanple, aﬁ/ih 0Si tA a to the nitrogen of the
azacycl oal kyl ring. In other enbaodijpents, ng_t R s conmbine to form an oxo.
WO 2009/ 065131PCT/ US2008/ 083801 [0076] I n cértain embodi nents of the presently
di scl osed conpounds of any of structural Fornul agXMI),(XXXV11l), when X is 4,
not all four 124 noieties are (Cl1-C6 alkyl). [0077]In certain enbodi nents of
t hehplr es emtwmcéldihs@;g@@ﬂaal ae@diafl ﬁnudﬂdﬁdi@énlﬁﬂ)&b@\fc AGitth @feltrwclakko sftﬁﬂ’cmwla@n(ula) AL XXXV 1),
eac eisin epen ent el.ecte rom-(Cl al oa e

trifluor o@é’ Byl ) Ina %g?@‘:@@ &R@ﬁgﬁ beg (C%P@B'dézl tkW)mM%d hay c0- o6
aIkyO-CXO%QmuHQ@gmgmigh&yJ) S(0)0_2R1 -halogen -NO2 and -CN, in which each
R7, R8 and Rl is independently selected fromEl, -(Cl-C6-(CL-C6 hal oal kyl),
-(C0-C6 al kyl)-L-(Co-C6-(C0-C6 al kyl )-NR9(Co-C6 al kyl), -(Co-Co6

al kyl)-0-(Co-C6 al kyl), -(f0-Co thyL) C(0) - (Co C6 al kyl) and -(C0-C6

al kyl)-S(0)0. 2-(Co-C6 al kyl nd i %R dﬁ hlkyl or hal oal kyt is
substituted with an aryl - f%moar oal kyl or
heterocycloalkyI-containin exampl e, in one enbodi ment, each R4 is
-(C1l-C3 al kyl), -(C1-C3 h # é¥>§@ , Q0- C3, al kyl)-L-127, -(C0-C3

al kyl )-NR8R9, -(C0-C3 aIk?I * 00, -(Co-C3 al kyt*C(0)R , -(Co-C3

al kyl ) - S(0)0_2R1, -hal ogen, -N® and -CN, dfh whic(:éq ch fe, R8 and Rmis

i ndependently selected from (Cl-C2 al kyl), -(Cl- l oal kyl'), -(C0-C2

in which tbe variables arc defined as described above with reference to structural formula (I).
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al kyl)-L-(Co-C2 alkyl), -(CO-C2 al kyl)-NR9(Co-C2 al kyl), -(Q0-C2

al kyl)-0-(Co-C2 al kyl), -(C0-C2 alkyl)-C(0)-(Co-C2 al kyl) and -(C0-C2

al kyl)-S(0)0. 2-(Co-C2 al kyl), and in which no al kyl or hal oal kyl is
substituted with an aryl-, heteroaryl-, cycloal kyl- or
heterocycﬂ@éﬂkylbuwﬂamﬁmﬁ@dgn%anf%ﬂNNWQPthééwkaﬁhWéhbe@mﬁnﬂ@wﬂmﬁe presently

1o ra7 (R SUR OO £ Sk ROl SRS gt G are eacn

i ndependeattibodimethond,I. - CH, - C(H)(RI6) -C(RI6) 2- or -S(0)2- vis 0, 1,
2,3 4; hR' is d | t 1- C6 al kyl),, -(Cl-C6
2ot o PTER B ST RRPSES: BB B o Pt SRa e

- (C0-C6 altkithiyal@nula C6 -(C0-C6 al kyl )-NRBR9, - (Co-C6

al kyl)-0e, -(Co-C6 al yI)-C(O)R'), -(Co-C6 al kyl)-S(0)0_2R1, -hal ogen, -NO2
and -CN, and two R 5 on thisane carbon gptionally conbine to form oxo; R17
is Het or Ar, and all oth i efined as descri bed above with
reference to structural 11).R1n one enbodinent, Qis a
singl e bond. In another e 2k In other enbodi nents, Qis
-C(0)- or -S(0)2-. In ceftdi £1JS2008/ 083801 enbodi nents,
Gis -CH2-. In other enbodlnents, Gis -C(0)- or -S(0)2-. In other

enbodi ments, Gis -CH(CH3)-. For exanple, i® one enPdnment, Q OGs a single
bond and Gis CH2- or -C(0)-. As described above, in certain enbodi nents,

the ring ﬁly»ﬂhamheeamm alaé/deﬂﬁed hSdedErited Qbo ey @l RBfdtce td ﬂm@mealm@u @ent, the
ring systemdenoted by "A" is substituted with one or

el ect r on- WO#Hdr alt wﬂ&r wbgdlmpw %ﬁmmmnwéﬁ?%ﬁpmpwﬁwgc euornd fased wit h
one or HD§ﬁm§hQQ$ﬁﬁHh&K%eramnng groups. In certain enbodinments, the ring
system denot ed by 7 or both are not substituted with an aryI
heteroaryl, cycloal kyl or heterocycloal kyl -contai ni ng group. [0079]In t he
presently di scl osed conpogﬁ of @truchural formula (XXXvi1l), vis 0, 1, 2,3
or 4. In one enbodinent, LL or S, Fomr'exanple, v can be 0, or can be
1 or 2. [0080]In certaln emmbodi ‘of the pHesentIy di scl osed conpounds of
structural fornmula ()COC two R 0 forman oxo. The oxo can
be bound, for exanple, at the posi tig@h, al phg to the nitrogen of the
azacycloal kyl ring. In other enbodinents, no two RIFxigonbine to form an oxo.
[0081] In certain enbodi nents of the presently disclosed conpounds of

struct ur aj, Ji0F Mk 328Ul Jie)ﬁnc&"@se&synﬂcﬁ aﬁoveﬁ?ﬂth élférerfcgwstmélrﬂ%r%{u'la@ are

(C1-Co6 aIkyI) [0082]in certalin enbodi nents of the presently disclo ed
conpounds|0§#4dist r drcangther efmbedimient (f X0OMVEenly disdosed RoBpo i riepemband has sel ect ed
fron1 (Cl IcyI) (e.g., trifluoronethyl), -(C0-C6 al kyl)-L-R7,
ﬁgp§§hﬂ§ggpﬁb% C6 al kyl)-0OR1, -(CO0-C6 alkyl)-C(0)12.1, -(C0-C6
aIkyI) S(0)0_2R1 -hal ogen, -NO2 and -CN and two Rh on the sane carbon
optionally conbine to foig& 0x0, in which ch R7, R8 and Rl is independently
selected fromH, -(Cl-C6 , _o(Cl- oal kyl), -(C0-C6 alkyl)-L-(Co-Co
al kyl), -(Co-C6 al kyl)-NR9({Co- al “(CoNC6 al kyl)-0-(Co-C6 al kyl),
-(Cl-C6 al kyl)-C(0) - (Co- Cb alky ) an

0d|

- ( |alky|) S(0)0_2-(Co-06 al kyl),
and in which no al kyl or kyl i3ist stlt%ted with an aryl-, heteroaryl -
cycl oal kyl - or heterocyc Toalkyl contRllni ng group. F xanpl e, in one
enbodi nent, each R15 is -(Cl-C3-(Cl-C3 hal oal kyl ), Zﬁ%qﬁ C3-(C0-C3

b 2 ol 4 T b e 4 B Batbon

opti onal | yogqenbi mfeamefr@ﬁlﬁwmm dfmheghb@hﬂfa@aoﬁa,coﬁgoﬁﬂd tRlcdn$poundigpendent | y
sel ected ron1H -(C1-C2 al kyl), al oal kyl) (Cb C2 al kyl)-L-(Co-C2

al kyl ), - ¢osted Tk ORI Co- C2al kyI) 4C0- C2 al kyl ) - 0- ( Co- C2- ( Co- C2
al kyl ) - C(0) - (Co-C2 al kyl)
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and -(Co-C2 alkyl)-S(0)0.2-(Co-C2 alkyl), and in which no al kyl or hal oal kyl
is substituted with an aryl-, heteroaryl-, cycloal kyl - or

het er ocycl oal kyt -cont ai ni ng group. In some WD 2009/ 065131PCT/ LI S2008/ 083801
enbodi ments, one R15 is -C(0)NROR7, which can be bound, for exanple, at a
position alpha to the plperldlne ni trogen, Qor at the position linked to the

-N(RL)-. [0083]In certai nf od| nts h e prgsently disclosed conpounds of
structural formla ( XXXVI

ot her enbodi nents, the RI? Ar

substituents independen cted

hsubstituted aryl or hetcroaryl. In
ubsﬂltuted with 1, 2 or 3
(cfcs (G, -Ce, haloaLkyl) (e.g.,
trifluoronethyl), -(C0-05 alkyl)-L-127, g%gﬁh -NR8R9, - (Co-Co
al kyl') -0Oe, -(Co-C6 alkyl)-C(0)R1, -(Co- C6 aIkyI) 2RI D, -hal ogen, -NO2
and -CN, in which each R7. R3 and Rl is |ndependently selected fromH,
- (O - 05- (igwhoeh thavarblaplaye definghauBseribieg phove-Withoeoaenad koydtiuctural Gamak (1).

al kyl N C6

2 1) - o0y oo BB e pr o R R SR Oy s PSR 1 ana i
whi ch no ammy¢m¢bnﬁma@%xm@yl is substituted with an aryl-, heteroaryl -
cycl oal kyl or heterocycl oal I cyl -contai ning group. For exanple, in one

enbodi nent, the R' Ar or Het is substituted with |, 2 or 3 substituents
|ndependently sel ected fr@h - (Cl- C3 aIky&ﬁ - (G- c3 hal oal kyl ), - (C0- C3

al kyl ) - NR8R9, - (Co-C3 al ky : \greﬁ‘* K. C(0)RL, -(Co-C3

al kyl')-S(0)0.. 2RI P, -halogtn -INC2 @nd -[N, ijn which each R7, R8 and Rl is
i ndependent |y selected fr H_ - (CLH kyl R! -(ClI-C2 haloalkyl), -(C0-C2
al kyl)-L-(Co-C2 al kyl), T-(Co~¥C2 al kyl )J*NRO(C0-C2 al kyl), -(C0-C2

al kyl .)-0-(Co-C2 al kyl), -(C0-C2 al kyl)-C(0)-(Co-@&*aVkyl) and -(CO-C2

al kyl')-5(0)0_2-(Co-C2 alkyl), and in which no alkyl or haloalkyl is

substi t ut @aviieH e il lare ddfiREE BO@IWbed abBe! vaaLikIBrencOFo structural formula (1),

hetcrocycloalIcylcontalnlng group.. In certain enbodinments, Ru is substituted
with 1, 2198713 slivaethenenpedisenad thepreseatiy ﬁéﬂleﬁedeyrawnds (te componnd Bafl kyl ) |
-0- (Cl CAchahealekyloa 33@@; 4 alkyl), -0-(C -4 alkyl). -C(0)-(COo-C4 al kyl),
-C(0)0 (Cb C, aIkyI) -C(O)N(CO-A4 al kyl ) (Co-C4 alkyl), N2 and -C(0)-Hca. R
can be substituted with, for exanple, one sjich substituent, or two such
substitucnts. [00841ln cepynln enbodlnents the presently disclosed conpounds
have the structural fornu ; 0 BXXX1X), in which R27 is
selected fromH, al kyl), -(€t-Col hal dal kyll) (eTg trifluoronethyl), -(CO0-05
al kyl)-L-(Co-C6 al kyl), -(£0-05 alL iCo al kyl), -(C0.-C6

al kyl)-0-(C0-05 WO 2009{66 1PCTAI 8/ 083801 al kyl), -(C0-C6

al kyl)-C(0)-(Co-C6 al kyl) -(Co0-C6 aﬂ?byl) S(0) 0_2-(Gey(6 al kyl), in which no
het erocycl oal kyt, alkyl or haloallcyl is substituted with an aryl -

het er oary G r 9is -H
et o oA B OBy ChelEd R BB BRI LI SRR B 7

substi t ut mmy ain @maydmbodh&hﬁn%&pfcsmlyeihsnmlsécgéonq:rouhdﬂ; &wmampbmﬂlﬂayl cont ai ni ng

group, or %Ed ﬁ@% ther with the nitrogen to which they are bound form
Hca, and ﬁFFu5? m es are as described above with respect to structural

formulae (1) and (XXXVII11), 00851lIn certain enbodi nents, the presently

di scl osed conpounds have Rh@ structural (RBgrmula (XL): (XL), in which R27 is

selected fromll, -(Cl-C6 o / halal kyl )trifluororricthyl),
-(C0-C6 aIkyI)-L-(Cb-CB allkyl) | -(CQ- | I cy| ) - NR9( Co- C6- ( C0- C6
al kyl)-0-(Co-C6 al kyl), - al k ki€Q- C6 al kyl) -(C0-C6

al kyl )-S(0)0.2-(Co-C6 alkyl) in mhch niﬁﬁgterBCycloalkyl al kyl or

hal oal l cyl is substituted with an aryl - @roaryt cloallcyl- or
het er ocycl oal kyl - containing group, and R29 is - %%X C1 aIkyI) or

- 00- 0- ( C1: i.n whi substitute n aryl,

ot er oo s LG biapes e Gebiny s dsrdiet ehp w#laﬁe e bt e et R Roo
toget her oy t hen MokHe@8@BodiReNUfett frBRMt1AH eI BRY REMbAIHIY, Hedson@dtnd@hds ot her
vari abl es are as descri bed above with respect to structural formul ae (1) and

(XXxVI | 1) streod dpmilz X Bl enbodi ments, the presently discl osed compounds
have the structural forrmula (XLI):

18



(XLl), in which R27 is selected fromH, -(CL-05 alkyl), -(Cl-C6 bal oal kyl)
(e.qg., trlfhupﬁgg efshyl ), -(Q0-C6 aLkyl)-L-(Co- C6- ( CO- Copdkkshhisrdiiz{ Co- Co
alkyl), -(00-C6 ﬁn”F L0 (Co-Ce al Kyl 3, - (00-06 al kyl) -0y Le B eyl )

- (Co-C6 al kyl) - S(O)O 2 (Co-Co alkyl), in which no heterocycloal kyl, al kyl or
hal oal kyl is substituted(rfith art aryI : heteroaryl : cycloalkyl- or

bet er ocycl oal kyl - cont ai ni 9 - H -(Cl-C, al kyl) or
-00-0-(Ct-C4 alkyl) in mhlch n CA al kyI) is substituted by an aryl,
heteroaryl, cycloal kyl ornhet ocyc aI c/nialnlng group, or R27 and Rz9

t oget her mnth t he nltrdben to mhlc ®Rnhd foi Hca, and all other

vari abl es are as descri bed above w e to sﬁﬁ#gf ral form ae (I) and
(XXXVI'11). [0087]1n certain enbodlnents the prese i scl osed conpounds
have the structural formula XLII , In which R77 is selected fromH,
-(Cl- 06 alikyish the vesiabigs aﬁfaqi ek H eS%réﬂeg abO*ferWh W&r@w—emﬁmﬁura (emudssa

I kyl)-L-( 36:]6 (@Qar%e@lsﬂﬁlﬁbalmléﬁq{f% &@seﬁ I)khﬁsélosed(cm &gld‘?lth@é’drﬂ sddnd G- 6

al kyl), 2(C0-C6 al Ryl )-S(0) 0. 2-( Co- C6

al kyl ), |ﬁﬂmmnéﬁbﬂmﬂm6£%YHBycloaIkyI aIkyI or hanaIkyI is substituted with

an aryl-, heteroaryt-, cycloal kyl- or heterocycl oal kyl -cont ai ni ng group, and
R29 is -Li, -(CL-C4 alkyl) or -00-0-(Ct - @f al kyl) in which no (C1-C4 alkyl) is

substituted by an aryl, HE eroar¥$ cycloa @t heterocycl oal kyl cont ai ni ng

group, or R27 and R29 tog "rggén to which they are bound form
Hca, and all other varlabWZS are as‘des rlbed above with respect to structural

formulae (1) and (XXXVI ] LM 88] | \gaﬂtalnRenbodlnents the presently

di scl osed conpounds havé the struc Nﬁpl formula (XLIITI): in which al

vari abl es are as described above with respect to §XXd&ural fornulae (1) and
(XXXVI11). [00891llIn certain enbodi nents, the presently disclosed conpounds
have t he stwhich tlfeazbnilﬂésmné e f{n¥ll bMJescribdd laWpve Wwith whdretve R2Gricsird débeatied).f r om

ko y < 2B, (B RE B T TR Ry Pt B RPOE B o (1

whi ch thegamhﬁajggmn@pqug_rlng nitrogen atomthrough which it is bound to the
-C(0)-, in which no alkyl or tialoalkyl is substituted by an aryl, heteroaryl,
cycl oal kyl or heterocycl oal | cyl -contai ni ng oup; and ali other variables are
as described above with re¥pect to &fﬁuctd% fo mul ae (1) and (XXXV111l). R25

can be, for exanple, -d, C(O)OH - C(0) NH2,
?ﬂLﬁlo onmethoxy or trifluoronethoxy.

trifluoronmethyl, difiuoro
[0090] I n certain enbodi neptis, the presept|y di'scl osed conpounds have the
structural formula (XLV)T. GRL7 N ."" W (XLV), (XXIX),

in which the variables are defined as described above with reference to structural formula (T).

[0052] In another embodiment of the presently disclosed compounds, the compound has

structural formula (XXX):

(Rf’)\ Cv\j A
r:r RO .

in which the variables are defined as described above with reference to structural formula (1).
[0053] In another embodiment of the presently disclosed compounds, the compound has

structural formula (X3XXT):

19



in which Uis -C(0)- or -S(0)2- and all other variables are as described above
Wi th respeciyotmsilssdet ural fornulae (1) and (X) XV111). pMR/usz008/083801

2009/ 065131PCT/ US2008/ 083801 100911l n certain enbodi nents, the presently

di scl osed conpounds have the structural fornmula (XLVI): /GR17 0-1 E-N H

CONR27R29 (XLV1), in whi C{#RZ? i s select omEl, -(Cl-C6 alkyl), -(Cl-C6
hal oal kyl) (e.g., trifluo hylQ. - -8 al ksAl ) -L-(C0-C6 al kyl), -(C0-C6
al kyl ) - NRO(C0- C6 al kyl ), f -6 alyl )>p- (
al kyl')-C(0)-(Co-C6 al kyl) §(C0-JC6 allli cyQr S(

quCB al kyl), -(Co-Cs6

0)Q r(Co-C6 alicyl), in which no
het erocycl oal kyl, all cyl~or oal ky S substituted with an aryl -,
het eroaryl -, cycl oal kyl - or heterodﬁéhoalkyl-contqkmbﬂg group, and R29 is
-1-1, -(G-C4 alkyl) or -03-0-(C1-C4 alkyl) in which no (C1-C4 alkyl) is
substi t ut gdyiivh @B vafiables aREIEMOREYdescrinid hBdlekyith RferdiRt & Q¥ &L FILENT ai ni ng
group, or R27 and R29 together with the nitrogen to which they are bound form
Hca, and HOP4lot hérongamibabirecst af the peesendly discloeel eommppends the ceappetbas o st ruct ur al
formul ae g%ﬁﬁébhk . I'n sone enbodi nents, the conpounds or structural
formul a (&f@?@ﬂg?e pr sen%)as racem c mxtures or scalem c mxtures. |In other
enbodi nents, the conpounds of structural fgrmula (XLVI) are present in an
enantionerically-enrichgg form for exampRelbas a substantially pure
stereoi somer. [0092]1n c i iJrents, the presently disclosed conpounds
have the structural formula (XLVI]):
(XLVI1), in which R 27 js selecte al kyl'), -(Cl-C6 haloallcyl)
(e.g., trifluoromethyty, >(00-06 afN&T)-L-(Co-B6~& kyl), -(Co-Cb
al kyl ) - NR9( Co- C6 al kyl ), -(Co- C8R& kyl)-0-(CeAC6 al k ;5 (C0-CB
al kyl)-C(0)-(Co-C6 al kyl) -(CO0-C6 al kyl)-S(0)o02-(Co- éﬁ yl), in which no

het | oal kyl , al kyl | pal kyl i bst] t d with | -
et or oaty FiE) e aRRlgHTE SRE CeT e GUTe LSRRI GREn TR0 s - H
~(CL-C1. kit hinQintoncls] Gl 104 ahtlicd B RIS neEurt . 1411k Kby UDSL i € ut ed

by an aryl, heteroaryl, cycloal kyl or heterocycl oal kyl cont ai ni ng group, or
R 27 and m2B tipgdstigicd@p the furaospbpdgen to which they are bound form Hca, and

all other i ab | 1 I t | fornmul ae
() and WE000r BBt B BB Es M BRSPS R (" The
conpoundsstofctusalformtuls @XXHOHmul a (XLVI1) are present as racenic m xtures or
scalem c m xtures. In other enbodi nents, the conpounds of structural formula
(XLVI'l) are present in an enantioneri cal I(Fyu)gpri ched form for exanple as a

substantially pure stereoisonmer.(R@093]1r certain enbodi nents, the presently
di scl osed conpounds Hav{ struetOrgl—Ror nuld (XLVI11): 0-1 NRL7
I

(R v(XLVI 11) in which v, RL5 fined as descri bed above with
reference to structura or a X5 " and all, other vari ables are defined
as descri bed above with éferefice to structurz%xi\J formulae (1) and (XXXVII11).
R5, v,1215,1217, Q G and the ring dcnotcd b " A" cd@pelldefi ned, for exanple,
as described with respect to any of structural fornulae (XXXl X)- (XLVII).
[ 0091 cer t & whielheduriEnéssre ddidep aesasadied atbaokds etraeapostndtird] dvemilh@).
structur a{n ge?tglrrrlu elm%o&Mlen s, orge%ﬁ%svsu{)éhlllté% on the furano carbon. In other embodiments,

no R is substituted on the furano carbon.

[0056] In one embodiment of the presently disclosed compounds, the compound has

structural formula (XXXIV):

(R4)x (R14)0-1
g oS
T/N 3/ g ) —R?
(R R* (XXXIV),
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in which G v, R15 and RI' are defined as described above with reference to
stnictural {ermh@sGXXXVIT1), and all other variabl es argdgehiRedsas descri bed
above with reference to structural fornulae (1) and (XXXVII1). R5 v, | 215,
217, Q G and the ring denoted by "A' can be defined, for exanp

descri bednwiiieh theypabicswes defipeds desqrihet apae gy lglaranss OSOFNYal fqlmy{ml)) WO
2009/ 0651 04,00 n tl

di scl ose ﬁ%@%ng% ﬁ%\?}g %Tbeﬁs?’%]égtﬁaﬁg{&@g?rtr}g%%o% &I%tv\irb%bb%ﬁﬁ&l& R15 and
Ri7 are dm‘Rheds@stltdedonnftﬁedlea@w@nmth reference to structural formula
(X(XVIT) ther va are defined s descrl ed above W|th

refer ence[ P%ﬂstohb%n@r}g e'in%?'l b“)? pr%f’e% 3@%, ‘f-’&bf‘ Q G and
the ring denttadodnld ZXXdn be defl ned, for exanpl e, as descrl bed with respect
to any of structural formulae (XXXIX)- (XLVII) [0096]1n certain enbo intnts,

t he presently disclosed conpounds have th,gq)gtructural formula (LI). (L) in
which G v, R5 and RP are defi ngd,as descri bed above with reference to
structural fornula ( i abl es are defined as descri bed

above with reference to|stru tur and (XXXVI11). R5, v, RN, R17,
Q G and the ring denot ! i f,or exanple, as described

W th respect to any ofFﬁgf e (X),&I)S- (XLVI'l1), 10097, 1lIn certain
enbodi nents, the presently disclosed conpoun&d have tbegsyructural fornula
(LIr): inwhich G v, Rs and RI- are defined as descri bed above with
reference; t 204 if ﬁmc.{ﬁ e defined
as descri ]b”gméljb%\gg%\ng ] dfré) egqri%%?:sé to se'%i % E%Y[eﬁga I%keléern%}behtm?@gdl % % I11).

R5, v, RlB\ceRdim enrbod@leatsdonerfe fsi snpstidgeborete yienoaripan Ibethdefmboddnentsor exanpl e,
as descri begdiaw f structural formulae (XXXIX)- (XLV1l),
[0098] I n cegt ar nUbe t%g%ﬁt[hett&eg? aerg%nr esently discl osed conmpounds have the

st ruct ur aj0os®r mulimoreldmtol)rmentt of thi pekerBy disclostd @nthokids, tie eodlpfindeeds as descri bed
above with ref n mbuct ural forrmula (XXXVI11), and all other variables
arc defi ndgcheald %@E‘&ﬁ ove with reference to structural formulae (1) and
(XXXV11l). R5, v, Ri15, R17, Q G and the ring denoted by "A" can be defined,
for exanple, as descri bedRMh r%spect to any,of structural fornulae (XXXIX)
(XLVIT). [0099]In certain et | y di scl osed compounds have

the structural formula (L1V): |n whi ch v, V and R17 are defined as
descri bed above with refefNence to s formula (XXXV1.11), and all other
vari abl es are defined ab descri be ébove W h reference to structural fornul ae
(1) and (XXXV111l). R5, v, R 15, Q G afi e ring denoted by "A" can be

defined, for exanple, as descri bed wlth respect tocarypf structural formulae
()OOCI X)- (XLVI1) [001001lIn certain enbodi nents, the presently disclosed

conpounds; ey k%Y HGH e O SHkA LYve w MO AN A551IARET L2008/ 083801

[0059] In another embodiment of the presently disclosed compounds, the compound has
structural formula (XXXVII):

(XXXVID),

in which the variables are defined as described above with reference to structural formula (I).
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in which G v, R5 and R 7 are defined as descri bed above with reference to
structural wormshes16rOXXVI11), and all other vari abl es aremdehiesssas descri bed
above with reference to structural fornmulae (1) and (XXXVIIl1). R5, v, R[5,

R17, Q Gand the ring n ted b "A" can be defined, for_exa
descri bed 0% h rE’sFﬁgélPeF% g Q}erﬂﬁ%*f’ﬁtrlya‘ﬁ)lbq Qe GPEROYNLSS 30y ??tﬂﬂ}lr%

10010111 rrofidi b nent . Iﬂﬁh&reﬁe%{m dR5f§|© eglal Enemq splave the
structural0 forfr{ura (LWVI (Re5x(R15), ) - 1 ( a Qa ch G v, 12.15 and

RL7 are defthyleethulsn-geepytoieepremydye wit h ref er ence to structur al formula

(XXXVI 1) go@d 3} I r th

refer ence[ ?gﬁst r lilccteg%g%h}]%@?rﬁueﬁg O?ﬁc)%&e@t%t% ﬁ%ans %@dk Bﬁ%ﬂﬁﬁrﬁ‘ Q G and

t he ri ng fdemdbed)- @;D{XMI),dhlns Hécad dfi wmnh erfilondirexasti’ és arasptidesyrsubstdutai t h r espect
to any of _stru for XLV 0102 n.ce tar n enbodi nent s,

the bt eadRtIoY dledierue b dn AN AbboRRE N & it PAPARC LV 1t whi o
G v, R SeanstyRbilkare defined as described above with ref erence to structural

formul a ( XXXVI' | li[t‘te and al] other variables are Cl_lfl ned as descrl bed above with
r ef er encd P2l st r Bctetipia Partsr R FIBPQUPYS & %&Pse&%m aying pey of strugtprad forpulaey G ang

Lhe 11 NG @enot e0nik1A(oRRRAL:. R RAAIOSEIIBAT,BRONRIARIE01 def ned, for

exanpl e, das descri’bed w respect to any of structural fornmul ae (XXXIX)
(XL VI | ). I{Y@(Dil.l@@]il)rr(@émndbh&@ﬁtﬂe@ﬂ rpandinyl) v -(opbemtiyisybsdituied azspahybolpounds have

the struc )] e rind e defined as
descri bedﬁt g@%&eﬁwg{% ngél;ﬂégr%h' S”P“J‘tf?“tw]ﬁﬁr'“ a?fl) %ﬁnaq%g&%ﬁt% and all other
vari abl espyarédiehi recheasntabesmmi,REds dbymionahy msmten‘eérpsmnémyk) bt anodteur al
folinutae (,1),..a R15, Q G and the ring denoted by
"A" can bee‘(“ﬁ)gfqlﬁgoé it pt&é%?"&”“%\‘?dd’e%]rléq 4 with respect to any of stnetural
formul ae [O¥eefl X) tn d,(amc‘dndr)snﬂa@&lﬂ;@f}ﬂslontﬂéqsrésaﬁtry cﬁmed'i @ndédsrem pesently

di scl osed conpounds have the structural for in which G v,

R15 and Rirrciyrad foraniasdh- @@08%%& BePPABRA/ - W”étHUtF%F@F‘érﬁ‘c%ylt)o(@tnﬁil%ltyur al
formul a (J8hied bi geﬁﬁlqu 1, R)tphgﬁa;i%ﬁﬁsﬁﬁhé?ﬁp&(vdﬂej yrjlefi (@ﬁlo%%fgdblgmtcabove Wi th

reference to structural Tornul ae 5, Rl7, Q G and
the ring aeprtéel)byorgxamplninymed Drhtmnt Rots wéomlnmlb’ SUESlhdedsBlpﬁrbbnf"rwll h respect

to any of,SEENES Hilaich @l YRS oheSR st b rolidin-3-yi),

[0064] In certain embodiments of the presently disclosed compounds of any of structural
formulae (I)-(XXXVIL), the azetidinyl, pyrrolidinyl, piperidinyl and azepanyl R* moicties
described above are substituted at their 1-positions. For example, in one embodiment, R? is
substituted at its |-position with -(Co-C3 alkyl)-Ar or -(Co-Ci alkyl)-Het, for example
-(unsubstituted Cy-Cj alkyl)-Ar or -(unsubstituted Cy-C; alkyl)-Het. For example, in one
particular embodiment, the azctidinyl, pyrrolidinyl, piperidinyl or azcpanyl R® moicty is
substituted at its |-position with an optionally substituted benzyl or an optionally substituted
phenyl. In another embodiment, the azetidinyl, pyrrolidinyl, piperidinyl or azepanyl R
moicty is substituted at its [-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;-C;4 fluoroalkyl), -O-(C;-Cy4
fluoroalkyl), -C(0)-(Co-Cy alkyl), -C(O)O-(Co-C4 alkyl), -C(OIN(Co-Cy alky)(Cy-Cy alkyl),
-S(0)20-(Cy-C4 alkyl), NO; and -C(O)-Hca in which the Hca includes a nitrogen atom to
which the -C{0)- is bound, in which no alkyl, fluoroalkyl or heterocycloalkyl is substituted

with an aryl, heteroaryl, cycloalkyl or heterocycloalkyl-containing group. In other
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[ 001051l n certain enbodi nents, the presently disclosed conpounds have the
structural fvormwlasGiA): WD 2009/ 065131PC1/ US2008/ 08380dcT/(32)8/083801 whi ch G
v, Ri5 and R 7 are defined as descri bed above with reference to structural
folinula ( 1), and | other.variables are defined as described above
W th'tef efBRsmET é@%ﬁ&&l@fl&r ﬁim@@lp(erlﬁmgmr ESBRYA Tt 130 ietpess Supstipd at R, Q G
and the riwngpdanat o Wunsﬁbst%@d p@zgue;ruaa@asubgmteefmne as described with
respect to any of structural fornmnulae XLVI | In certain
embodi mentld85lone lRather %nbé’dmﬁtnistq,ftt%c%lwoﬂw@ Wk&%h%ﬁ tbewng Rty efstrugferal f or
exanpl e, gggq o oLy (I) For
exanpl e, ?%mgﬁgﬁgﬁg n@ %@ YL§$ﬁ5§aﬁﬁ ﬁBm%%ﬂﬂ%P&%#ﬂhkéano nsubstltuted
-(C1-C1 aj;dbytlit)ne@let oS ],-pmmdly\mt]man gyitiog hl)y, substituted pyridinylmethyl, an optionally

unsubsti t ut edh fI uor y i ments 0 Rl4 is

SUbst t ut S OHEE ARkt SRR B b Bl neRPE BT RARE ™ e present Iy
d|sclosedmﬁqﬂmgupﬁ&ﬂhmmﬁIﬁmﬁm&@nmaﬁnpa@lRbmamqhan®bxmxnuﬁ&vwahaﬂn which G v,
Ri5 and R17 are defined as. described. aboye W|t reference to structural
formula ( teytyd Pyl ydme thgh R PSP aiBY e actind prAs@ROSHRLEr | bed above wi th
referenceyf@ %éﬂ%@tUl’M formulae (1) and (XX)CVviIl). R5, v, R15, R17, Q G and
the ring denot ed by "A" can be defined, for exanple, as described wnth respect
to any of ®6ﬂuct|l|f#9flhelffmh¢dl®@t5(®f>‘(bq Xpsen{ixiivelpyed cpmpewsids af syerfistaetnieht s, one

R LS S URR L ARV U 200 L URORILIT B AR or LDABK ARl S descr i bed

above wt ce to’structur or mu one enmbodi nent
R" is haku]nsl(tateg at its Gbomlon-‘FDth (H@{ﬂ:((fuﬁlsalkst); e tict, (QD)S, dB(kytHhlet( e. g.

met hyl u (C.1-C4 halealcyl) (e.g., trlfluoronethyl).
I n ot her esﬁégld‘k“?‘r%‘ E@ 2%& '?“s’l)substl tuted on the furano carbon. WO

2099/ 0651 3wedT/ Uﬁﬂ@ﬁﬁlr&&z&ﬁﬁﬂmérﬁﬁdﬂﬁd éd’ﬂnﬁﬂﬁdj@fﬁln?Bbﬂdllct’ﬁea’ltf@tmuﬂd’&(l)pr esently

di scl osed corr%oundzs have the stpuctural formula (LXII1): 0-1 Rg(RS w (LX)

in which GX3 YRS kIR &ﬁeRde%dﬁ%-‘ﬂlba%allfé’chPwama oVeTGietRO¢iEERY Ance to

structural fornula (XXXVII1), andza| ot her variables are defined as descri bed
above with reference to structurﬂ f)@rrrul ae 1) and (X.XXVII1). R5, Vv,RI7, Q
0 and the ring denoted by "A" can ré\ 7 for exanple, as described with
respect to any of structural formb-ae ( X)- (XLVI1). In certain

enbodi nents, one R14 is substitute het hi epo carbon. R4 can be, for
exanpl e, as described above with refer nce GoRtructural fornula (). For

exanpl e, iR 1M%t1m@qhm%mﬂuré4 is hal@le.g. - Gh wllch bR} 0, CYanger 4
unsubstitutcd - gﬁg Cl al ky I (e.qg., nethyl or etg}/Fé‘,h unsubst’i t ut edl i al oakyl)

(e.qg., trpfddieh f’hyipgendw Ydte}?éﬁed@ﬁﬁbtﬂﬁ:n@ﬂ% lsyD,n abpalliybst(Co-Geed on the
t hi eno ca LA L 108 t eﬂ?‘g . L / afll PG sed
colrrpounds51 véq{ﬁeoe ltﬂcgll)%rﬁgl rmu jjl(ﬂii_XI (f('%)c( h&lmﬁe@t&y %?)I%lfl ‘and R1-7

are defi ne@ofs aUke@dﬂRalBéd(@(bGes/dky\h)ﬂR f, eGCerCesrad:lefl)‘cG(CS)Rr uegCwCal fornul a

ot ar ence iy Tete ek ur ategt P BE T Sl ToA00t 15 < TREERGR SR BT Q' 6 ana
:E gea;] i ngf dﬁ?lgratclﬁd)uﬂraun ofoorl(ha:erthe eoh@bdinedts off e p(ﬂcésaﬂiﬂ:ﬂncfiscler%tscé1 ?ﬁﬁwrlrjgggidamn: 2 r gf} gect
RIATS SuBSth PR eI ORE e R el Gl bkyD R e leyDdf-2egHsrametae). descr i bed
RLA T s hal g ey O et Pt o (e opone enbodi men

met hyl or -(€b Iaﬁ(:/l)tﬁ{@bbg thﬁ%%@fhaN@aRlW JCN andytwo R pp Fh?cﬁﬁ@ﬁﬁ@fﬁym ). In other
enmbodi mnBﬁ[iOan?y !:%mﬂlr?e t%L{‘QﬁjE b;t(ytir?gfhgﬂ eg&%{ﬂ, ﬁB mmirlggébendenﬂy selected from

H, -(C]-CG alkyl), -(CL—CG haloalkyl), —(C(J-CG aIkyl)-L—(Cg—C5 alkyl), -(Co-C5
alkyl)-NR’(Cy-Cs alkyl), «(Cy-Cs alkyl)-O-(Co-Cs alkyl), -(Co-Cs alkyl)-C(0)-(Cy-Cs alkyl)
and -(Cy-Cs alky}-S(0)g.2-(Co-Co alkyl), and in which no alkyl or haloalky) is substituted

with an aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing group. For example, in
one embodiment, each R is -(C;-C; alkyl), ~(C)-C: haloalkyl), -(Co-C; alkyl)-L-R”, -(Cyp-C;
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WD 2009/ 065131PCT/ US2008/ 083801 [00109]In certain enbodi nents, the presently
di scl osed cwopowsndsizhave the structural formula (LXIV): pcr/@zdosfok3dbd) in which
Q G v, R15 and Rr7 are defined as descri bed above with reference to

structural all ot 5| I r @d as descri bed
above wi tWE&gﬁ% @ﬁ%ﬂ‘ﬂ’bu@% gﬁ:" tof &% 81‘{{%’ 13&}/ » G and the

ring denahededy N&aﬁa@mcﬂ%m% thfsgam@&atsm{ noﬁ@lydc%%ﬁﬂeh@%rm 4, espect to
any of struc%ural JSormul ag (XXX XLVIT). [001101I'n certain enbodi nents, the

present | yWiiFls e3ch de dR conpgbu itdaddpanesn héel%qtqddéqra?rlar(cﬁ&z@mYa (Ex%: 0-1 (LXV)
whi ch RS, f th ref t
in ich Qo4 1)v o 0_( ix%ﬁ l[Rgg ﬁhqf \)dg Q‘(tl 'Q‘?Q]k?@o & @n reference to

structural fo i abfes a ef'hed as descri bed

above wi ta‘ikyl)aDe(lCe@ellk}'@ ‘E{Cﬁ @@tllkya’rC(Dd{ﬁuCaalMl) and%Co—QiﬁlkleﬁYO)oQ(CGCand t he

ring denog YA defined,. for S r|b respect to
any of strlﬁq &%{%fn‘f’hlfhn gyl( yl(lﬁLW%E? %‘giﬁ Peh er?a Cé?‘rﬁ Whents of

corrpoundSOrhlatercﬁtgclshlmectouraading ot BﬁceﬁﬁnRﬂnBo(hBﬂeﬁbsym 1(er2 (IXoRw I I ) (va)

t hcnoi ety the tructure, | jch Gis -CE

-5(0) 2-. %fﬁi)%és W%H@‘“éﬁ%’\gg'i%m Rasifs lnéﬁz‘am eﬁggﬁ%@ﬁe@ 1%'&&Fnem G
is -C(0)-p,@k WO 2009/ 065131PCT/ US2008/ 083801 [00112] I n ot her enbodi nents of

conpounds havi ng structural fornul ae )
[0068] In one embodiment of compounds of any of structural formulae (I)-(XXXVII), R

H
N RZZ
has the structure :L%-
[0069] In certain embodiments of the compounds of any of structural formulae

(D-(XXXVID), R? i3 -(Cy-Cg alkyl)-N(R*)-R** in which one or two carbons of the (C2-Cs
alkyl) are optionally replaced by -O- or -N(R%)- and R* is -R%, -GR?, or -C(0)0~(C)-Cs
alkyl). In certain embodiments, the (C,-Cs alkyl) is unsubstituted and no carbon is replaced
by -O- or -N(R”)-. For example, in one embodiment, R? is -CH,-CH,-CH,-N(R*)-R?* or
-CH,-CH,-CH,-CH,-N(R®}R™. 1n other embodiments, the (C2-Cg alkyl) is substituted
and/or one or two carbons are replaced by -O- or -N(R®)-. For example, in one embodiment,
R? is -CH,-CHp-0-CH,-CH,-N(R®)-R**; -CH,-CH(CH,)-N(R®)-R™; or
-CH,-CH,-O-CH,-C(O)-N(R®)-R*. In certain embodiments, R® is H. 1n certain
embodiments, R*" is Ar or Het. In certain embodiments, the (C;-Cg alkyl) is a (C3-Cs alkyl).
[0070] In the compounds of any of structural formulac (T)-(XXXVIl), wis 0, 1,2 or 3.
For example, in one embodiment, w is 0, 1 or 2. 1n another emhodiment, w is 0. Tn other
cmbodiments, w is at least 1, and at least one R” is selected from the group consisting of halo,
cyano, -(C1-Cy fluoroalkyl), -O-(C1-Cq4 fluoroalkyl), -C(0)-(Co-C,4 alkyl), -C{(OYO-(Co-C4
alkyl), -C(O)N(Co-Cy alkyl)(Co-Cy alkyl), -S(0)20-(Co-Cs alkyl), NO7 and -C(O)-Hea in
which the Hea includes a nitrogen atom to which the -C(O)- is bound, in which no alkyl,
fluoroalkyl or heterocycloalkyl is substituted with an aryl, heteroaryl, cycloalkyl or
heterocycloalkyl-containing group. In certain embodiments, an R* is substituted on the “B”

ring system at a benzo or pyrido ring position meta to the alicyclic ethereal oxygen.
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/IGRL7 0-1 (XXXVIIIl)-(LXV), thenoiety has the structure //G R1l7
or @NR29R27, in which Gis -CH2-, -C(0)- or -S(0)2-. In such enbodinents, the
conpounds of structural formula (XLVIlI) can be present as racem e m xtures or

scalem c m.xtures, or.in an, enantionerically-enriched for for exanple as a
Subst ant i 07D pulbeRbin BuRLitar oFf §6 FIIHALE Y ONBHHTEITRIST comounda
havi ng st @uctaKaIim)fQEiR! BendepeafiMiy deecldd R -(Lhe s Whybh(G-Cshal6dtly1)y ﬁetg.c,( 0)- or

001141 In certain enbaodi nen conpou hayifng structural fornu

t f, d .
GONR2 7R g NS0RTIEA ). (LG ik e -1 rfs e)-HSR  HEwSiomliDP " 1467 Ce 1 whi ch
R27 i - lomd lg a = 0 1K en\ - h l a TR an
(1 1 uor ongthet o SO G (el G e g dack R7K%and
al kyl ) - NRR{' Conbeneh Gntlgselattky frpm, (-Ca-Col ky 008  sdlalogtky G(0)-C¢ Co- C6 al kyl )
-(C0-C6 al - 2 - I Op ~ i i.ch h c kyl, al kyl or
nal nalkyi DGt o G PR BRI e CrlRUF S BB Rt gy -
hﬂ( elr ;)cyCJ(G&Ckﬁlkyt){mtc)%i(@d—ﬁnggﬂ?),upgi —(@a@tﬁ?@%)i;&ﬁ)gﬁl(msamyy)ll ancﬁhtwl’ﬁlﬂ)rrﬁr I( Cl- Ca
a in which no -CA.a ), is substitute aryl, heteroaryl,
cycl>/oal I c§)md’rr hﬁ@?@ldﬁﬁ‘&%@m%wm%ﬂﬁ&‘ﬁ@%uﬁ?"gé@%&ﬁr gnd R29 toge%/her with
t he ni t r og@&oRIoMNyE Lot i8Yp FF D PUPEk b6 enfB@kdenl, B ha€T it i cgnbodi nent s
descri bed above, each R27 1s selected from-(Cl-C3 lgt&lp%vfei Cl- hal oal kyl ),

C3
- (Co- C3 atleyl))(Gi-Rrhaloafie. €804k kifyh-InRE R@,O-Cs(adi@dkﬁRg% D:OR(0-c3 WO
2009/ 06513&P 804 al 0, arh Qs € 1EN SO0 1,
- hal ogen, %ém%gﬁg%@gn_gé _%MR’JE%SE%)Q% e géé%émgirlﬁﬂg(éﬁ c%l‘g% %g%cgnbi ne to
f or m oxo, Ri, R whi BIY ietndhpeRientRsselantdd Romi I, (Gid€palindan€dyCdeloatitydd-(Cs-6m H,
-(C1- C2- - I kyl - - - L- : C2- - = NR9( CO- C2
iyl Aok Cesst VSISl b B -6y St G2 ol kyl ) and
(bOOt Ct2 ?(Ky-bﬁﬁ@)@g@t{t}:mz ﬁ2¥lahrky4(¢T-Camldyli)1$(@)la{zQﬂ?-GQal&ylk,ydndﬁh{ whizhaal kyl is
substitu W aryl -, heteroaryl-, cycloallcyl- or
bet er ocyciﬁgéllq{gflﬁlpggﬁltlég‘ﬂhsﬂb‘j‘e&r"ﬂﬂﬁn%ﬁ%@&%%rﬁzgy?léalwl' et hyl or ethyl. or R27
and R29 t pagbbRloal-BodthiginRighkdupgen to which they are bound form Hca. [00116]In

certain enbodi ments of conpounds having structural fornulae (R5 )
[0072] In certain embodiments of the compounds of of any of structural formulae (1)4-

(XXX VII), w is at [east one, and at least one R*is -NR®R®. For example, in one embodiment,
w is 1. In certain such cmbodiments, R is substituted on the “B” ring system at a benzo or
pyrido ring position meta to the alicyclic ethereal oxygen.

[0073] In other embodiments of the compounds of of any of structural formulae (I)-
(XXX VID), w is at least one, and at least one R is -(Cy-C; alkyl)-Y'-(C,-Cs alky])-Y*~(Co-Cs
alkyl), in which each of Y" and Y? is independently L, -O-, -S- or -NR’-. For example, in one
ecmbodiment, w is 1. In certain such embodiments, R? is substituted on the “B” ring systcm at
a benzo or pyrido ring position meta to the alicyclic ethereal oxygen. Inone particular
embodiment, R* is -CH,-N(CH;)-CH,-C(0)-OCHs.

[0074]  In the presently disclosed compounds of any of structural formulae (I)-(XXXVII),
the number of substituents on the azacycloalkyl ring, x, is 0, I, 2, 3 or 4. In one embodiment,
x1is 0, 1,2 or 3. For example, x can be 0, or can be 1 or 2.

[0075] In certain embodiments of the presently disclosed compounds of any of structural
formula (I)-(XXXVII), two Rs combine to form an oxo. The oxo can be bound, for
example, at the position alpha to the nitrogen of the azacycloalkyl ring. In other

embodiments, no two R’s combine to form an oxo.
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(XXXVI'T11)-(LXV), thempiety is p-Oifluoronethypphenyl. [00117]1n one
enbodi ment ,\wohenpsasent |y di scl osed conpounds have the StOTUseuwassséior mul a
(LXVI): (LXVI) in which G R3 and Rl7 are as descrl bed above with respect to

t t Cl- h |1 |
Ce oot UE Ao il otk bbiiken @eﬁamﬁmb‘ s Bl of s PRglhiage! | V)
a: Ey: g N%ﬁ@a&@}-(mﬁifﬁl) airﬂ@%iggla@ do(@@cl-é%al lh)é:héln)es ﬂ](e@\I/vl-?é aﬁdykyl ) - | E( P) (C0- C6
a a a - . L - al . ,, In | C no or
hal gal | c&ﬂ‘”é suB]sctertelatyeg@ ai"leﬁtsé\% tf&rwérsenﬂvh@ﬁ%?sssFgmzouné%f Bl 9‘F”C“HP1
het P@@X ¥ |
- 80660((3}&%%1&/@ amle:aglhgn%qghlegmeﬁy%wg?tdlfﬁﬂ égpg%gga%+ S het eroaryl,

cycl oal kyhal(@#kywdﬁéra @eW@aﬁkWs-@brﬁ@i“ﬁilhh Pgré@qucé alky RNR "B d(GR1©s toget her with

tePr‘re)og: ﬁnren %8 i's E ? - ngf nggg@gfﬁﬁmd hg%gélfn certal n en‘l)?)dlcrenretn?!sn

one RH i swisicibsachtRlf EsdarrdrR tsendapemhotbcmldfmmd frijl H, g&@n-CaelkyPoCeLanpl e, as

d b f I i
ot tee s R e s S e e e TN Yo R R ST e et S A
(e.g., medikyi)- ch(lcoa:tﬁraudy))a (asls:@bﬂcw)wownat@al@lybﬂd {(€s-0s alkplr)Jstd))d@f(omE hyl). In
ot her enbodi ments, no is substituted on the furano carban.

2009/ 065 13D LR SIvHE @%@éﬂl‘)f[he'@ilﬁ]] if pubstutes Wit irgdlrmsksreands, %ﬁ%dnds of
structur gl hfeﬁ:l‘d'ﬁyl:laa]_(dflz%h)amlﬂ\é al% 1F0?-Q}gmgﬂe liSon 1mén'9 a8 R Bk Y GUE,

enbodi nent s, is substitute a ezo or pyrid r|n position petatothe

alicycli ca“@tlheﬁ(bél?s helepbreh, (F@@ifﬂg}’l)ﬂﬁotﬂ%ﬁzé d))dNKéhté oyﬁz sy éifds of

2y o el VO HGAG M-S L o RGBS o

-S- or - NEOR® ahdiRtes independently selntiod fromrH,s(C,R3, allsyl)s b(lﬁS{GzﬂlatoeﬂinI (@-Benzo or

bodi mertv PR Chica bl JCbfa iR B R lingL ave "L T St LR formila
(LXVIT): (C&Wblk‘)l)momocbz%ylﬁm M%Lﬁylﬂs{@)@%@ez aﬁﬁ%fah@ﬁdwﬁbw@ Wi th
reference to structural fornulae (I) X XXVIl1); G and R1-2 are defined as

descri beclS &y Balgplky 1§ @%bétr“é’f?éévﬁh@"saﬂ'ﬂuéﬁféfoémfsSYWUS}’I(WFQOIY? loalkply R18 and
R1-9 are dgfing ?gl%ﬁ descri bed above with reference to structural fornula
(LXVI). [00121]TnR another enbodi ment, thc presently disclosed conpounds have
thc strucht0d7¥l f breerthia ombxdinhdnys, th(:lpwmtly)duiq}psmﬁwmmd&ahﬂicm sivetudef | ned as
descrlbedfgg W eference to structural fornulae (1) and (XXXVI11); G and
R1-2 are defin as J'scribed above with reference to structural formula
(XXXVI'11); and R18 and Ri9 are defined as described agev@wi th reference to
structural formula (L [00122] I n anot her odi nent, the presently

:ﬁ% mﬂsﬁP/—“ )

di scl osed conpounds h "thc ShHruct u foi (R3)0-1(LXIX) in
whi ch R3 and R}Z e defi as gescri bed above wWith teference to structural
fornmulae (1) a 1 1) and Rdef® ned ag de ibed above with reference
to structural _~N ]

(R5)y Q E—NR

(XXXVIID)

in which Q and G are each independently a bond, -CH,-, -C(H)(R'®)-, -C(R")- or -S(0)2-; v
is 0,1, 2,3 or 4; cach R" is independently selected from -(C;-Cy alkyl), -(C-Cs haloalkyl),
-(Co-Cs alkyl)-Ar, -(Co-Cs alkyl)-Het, -(Co-Cs alkyl)-Cak, -(Cy-Cs alkyl)-Hea, ~(Cy-Cs
alkyl)-L-R7, «(Cq-Cs alkyD)-NR®*R?, -(Cy-Cs alkyl)-OR'", -(Co-Cs alky)-C(OR ', -(Co-Cs
aIkyl)-S(O)g_ng, -halogen, -NO; and -CN, and two RY on the same carbon optionally
combine to form oxo; R'7 is Het or Ar, and all other variables are defined as described above
with reference to struetural formulae (I)-(XXXVII). In one embodiment, Q is a single bond.

In another embodiment, Q is -CH,-. In other embodiments, Q is -C(O)- or -S(0);-. In certain
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foiinula (%\{Pdg;&;?l nd Rls and R19 are defined as descrﬂ&ﬁ%@u@ﬂ%@u"‘“h
enbo

reference to struc E’me formula (LXVI). 1001231l n anot her RNt t he
presently disclosed conpounds have the structural formula (LXX): (LXX), in
whi ch Q dRthodRsaung GRMN-GHe. dedthareahntadinkess Giibed Chbav-8(,+ Hnéfeer ence to

structural faqrmul ae (I [11);.and s ,.and ar.e defi ne S
Secart bedmigeiy b 1 SR oY htnpl, it rop e Oy S Bondye9 5551
anot her eqppdbmEND)-. LheleRirBseMdvy, ificsedinsat&ameURdsSHha¥em Rgosl hyct ur al
formula (LXX1): LXX1), WD 2009/ 065131PCT/ U S2008/ 083801 in which R3, R 5

and R are' dépDheghegodsks dpopesmbsidentyie Ang sxsénedreted dys ey uttubptErte or nul ae
(1) and (QERV, : 3 - def i i i th
reference to Iﬁér)l%%rﬁrg gfﬁngwﬁu@gﬁ%%@f@s ?O%I%Igj ﬁbgﬁgﬁbﬁgﬁgﬁ%{ﬁ%ﬁ , the
pr esent | ywith st @ygeatc clootpaundkdriveing erdves dh certtimembodimentslibe ((gdhtiel: 0 " NR

(R14)0.1 HN Q31 {ik) O, i i . , n ' are defined as
descri be e&%%@ﬁ}wﬁ‘t ’hérle)?%o?%%%eno op E?t}g{&gt‘o’é dtrh ;ﬁ a%a’fhrreﬁﬁrgaiaery( fl'jCloaan ?f’ XXXV 1 1 ); and
RR 19 ar ehatiebdyrdlkabcahesdning bedpabove with reference to structural fornula

(L) (R0 gnothen embed rent . L or esentdy. o) sekquith Sorpaunds have
2,3 or 4. In one embodiment, vis 0, 1, 2 or 3. For example, v can be 0, or can be 1 or 2.
[0080] In certain embodiments of the presently disclosed compounds of structural
formula (XXXVIID), two R'"’s combine to form an oxo. The oxo can be bound, for example,
at the position alpha to the nitrogen of the azacycloalkyl ring. In other embodiments, no two
R"s combine to form an oxo.

[0081] In certain embodiments of the presently disclosed compounds of structural
formula (XXXVTIT), when v is 4, not all four R"> moieties are (C,-C alkyl).

10082] In certain embodiments of the presently disclosed compounds of structural
formula (XXXVIII), cach R'% is independently selected from -(C;-Cg alkyl), (C-Cs
haloalky!) (c.g., trifluoromethyl), ~(Co-Cs alkyl)-L-R7, -(Co-Cs alkyl)-NRR®, -(Co-Cs
alkyl)-OR™, ~(Co-Cs alky])-C(O)R'®, -(Cy-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 R7, R® and R' is
independently selected from H, -(C)-Cs alkyl), -(Ci-Cs haloalkyl), -(Co-Cg alkyl)-L-(Co-Cg
alkyl), -(Co-Cs alkyl)-NR®(Co-Cs alkyl), -(Co-Cs alkyl)-0-(Co-Cs alkyl), (Co-Cq
alkyl)-C(0)-(Co-Cs alkyl) and -(Co-Cs alkyl)-S(0)o-2-(Co-Cs alkyl), and in which no alkyl or
haloalkyl is substituted with an aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing
group. For example, in one embodiment, each R* is -(C,-Cs alkyl), -(C;-C; haloalkyl),
«(Cy-C3 alkyl)-L-R’, -(Cy-C5 alkyl)-NR®R®, -(Co-C3 alky)-OR™, (Co-C3 alkyl)-C(O)R'?,
~(Co-C3 alkyl)-S(0)o2R'°, -halogen, -NO; and -CN and two R on the same carbon
optionally combine to form oxo, in which each R”, R* and R'® is independently selected from
H, -(C-C; alkyl), -(C;-C, haloalkyl), -(Cp-C; alkyl)-L-(Co-C; alkyl), -(Co-C>
alkyl)-NR’(Co-C; alkyl), -(Co-C; alkyl)-O-(Co-C; alkyl), -(Co-C; alkyl)-C(O)~(Co-C; alkyl)
and -(Co-Cs alkyl)-S(0)o2-(Co-C; alkyl), and in which no alkyl or haloalkyl is substituted

with an aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing group. In some
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HN (R3V, (LXXIIl‘l9 in which R3, R5 and R1'1 are defined as_described above with
reference tBOHPHEd al fornul ae (1) and (XXXV1l1); and HABUSIR RO ar e
defined as described above with reference to structural forrmula (LXV1).

[00127] | nerapiihetts, @b RHii n&ITO)NRPre? ﬁ/hﬁﬁ@ﬁﬁbé/bcdinﬂCPoﬂéqup%)HpcolbU%dﬁmhqj\h@ t he
structural forrrula(LXXIV) NR18R19

LXXI V) WO
2009/ 0651@1%1’1’@5@%8W@%8@13”4? RféﬁllﬂeﬁhFiSEd tﬂﬁleah]él}{lf?kl are defined as descri bed

above Wit o ferﬁn&%afn%n%effﬁénw@lthefﬁégzyh)a@isélbaed%aﬁp&aﬁkég%gtmcmmqnd R18 and R19
are defined as described,above with reference to structural formula (LXVI).

[ 00128] | nfoomela €XBSMIHBR | IStanelnwb@tst@WdIawldr lsmr@sr@u la@ﬁwogmu@dltmawta thhB '

structura L a h her is
w%%%&ggtéméthgo%% Wsntu i\(lct, |e§ ﬁglén 5 f‘%t% above

W t h respeet Ct balsankm(ag,ahﬂﬁmmthge ((C[}Caﬁidylo XOK. 106 a(L@vl)g\IR*‘fdm@@Caor hal 0) ;

ﬁgﬁosll &yﬁ) @ %g:fa(ﬂ@ﬂ’ )cﬁ(%@ Eb;& v éﬁ‘(ftﬂjes%égﬁ& kgmoge“ @6’} "”(%tﬁ%d alkyl), -

C( 0) O- ( COwkxéh @hdiy”) R® ar[a(rO‘PI?i(&&p@ﬂde@h%élé&@o&&ade@le&aw@Z @npd;- C(0)-Hea in
which thc Hca contains a ring nitrogen atomthro %h which it is bound to the

-C(0) -, i lunth (S Glakyl); L-Kat-batlkyl- 6?0%&“@%@ &loiYtyDi $Cslibsti tuted by an
I h t L o I

par ] cul ar Lo R (ol DR @HAELE) PR Hha ZORCEL IO MELCHT, One

[ 0012911 nal¥y.taad m ehiolh do gk @,hatdaétybus eslstitutsd Witlsal wbmmwﬂuwslo#iﬁvlc t he

structur aJ)r ffe%&%kﬁoa!ﬁ&%&ﬁin&%r%nﬁl %‘rl exgm&ﬁl%ng Ieé%)(c\)/&i)n’ent, the R'7 Aror Het is
substituted with 1, 2 or 3 substituents independently selected from -(C,-Cs alkyl), -(C,-Cs
haloalkyl), -(Co-Cs alkyl)-L-R”, {Cp-Cs alkyD)-NR®*R®, -(Cp-C; alkyl)-OR'?, -(Co-C;
alkyl)-C(OYR', <(Cy-C; alkyl)-S(0)g,R ', -halogen, -NO; and -CN, in which each R”, R® and
R'is independently sclected from H, -(Cy-C; alkyl), -(C,-C; haloalkyl), -(Co-C,
alkyl)-L-(Co-C; alkyl), -(Co-C; alkyl)-NR’(Cy-C; alkyl), -(Co-C alkyl)-0-(Co-Cs alkyl),
-(Cp-C; alky)-C(0)-(Co-C; alkyl) and -(Cy-C; alkyl)-S(O)p2-(Co-C; alkyl), and in which no
alkyl or haloalkyl is substituted with an aryl-, hcteroaryl-, cycloalkyl- or heterocycloalkyl-
containing group. In certain embodiments, R'7 is substituted with 1, 2 or 3 substituents
selected from halo, cyano, -(C;-Cq haloalky!), -O-(C,-C,4 haloalkyl), -(C,-C4 alkyl), -O-(C,-Cy4
alkyl), -C{O)~(Cqo-Cs alkyl), -C(O)O-(Co-Cq alkyl), -C{OIN(Co-C4 alkyl)(Co-Cy alkyl), NO;
and -C(0O)-Hca. R'7 can be substituted with, for example, one such substituent, or two such
substituents.
[0084] In certain embodiments, the presently disciosed compounds have the structural
formula (XXXIX):

R27R29NCO—O]\/ r\\/l/ -
(XXXIX),

in which R*" is selected from H, -(C1-Cs alkyl), -(C,-Cs haloalkyl) (e.g., trifluoromethyl),
-(Co-Cs alkyl)-L-(Cy-Cg alkyl), (Co-Cs alkyl)-NRg(Cg—C,s alkyl), -(Co-Cs alkyl)-O-(Cy-Cs

S R"
R‘IS

E—N R"I
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in which on and the other is CH Qis -CH2- or i.ngl nd, Gis
CH2 or C(O)\golféw 02”3% descri bed above with respect to st%ﬁ'ﬁ%&gﬁwg& rrul ae (1)
and (XXXVII1) (e.g., absent or halo); and RH, Rl12 and R13 are independently
s(elcictcé?d rfuiﬂlm) dﬂ?o—(hsaiﬂlg,l)—@MF(@o -Co @A) CIChad ccch%}I}é%dO)o -t O C Ol nhgzh;(a%[lr)méll) Ly,
al ky - - a al ky
- C(0) N( ooheéﬂc’%‘:l@ﬁ&yf,e@(ymr %lﬁwals Sﬂi%m& wit @&D’Lc%ef?rﬂa% %fﬁ?Oﬁhlfé "Bl ea cont ai ns
a ring mﬁe&& [oR KL it i i e Hlobeco Y @ ¢, ARy ch no
al kyl | R OLTE) SRR Vo S 008/08380iqhﬂaﬁ(§) or he%&elro“cy%)ggl kyl is
subst i tut‘é’éidbyoﬁl Gr aikyl) etlestigred by arcapel, beteteynyl. @Vdﬁ‘féhéroééﬁéltoéhqlwlﬂdtont ai ni ng
group. In [27 R13 is not
H [00130 ?l{r%&cle é}g:uﬁ% mamfog @lgllrﬁﬁmrhgéﬁﬂ eg?cg‘}’gl{g{ﬂ g e@o%n%ﬁbﬁrgs have t he
st ruct ur alcd, endnil etth(nfva)mdbs jre a@d@cnbe(d%ﬁ)mw;tlﬁ)re&ﬁdc)(ﬁé\éltmdr)lral fommaheé]h amhe J is N,
and the o V- CH Qis -CH2- or a single bond; Gis CH2 or C(0); R3 is as
descri be 'th respect to structural fornulae (1) and (X XXV111) (e.g.,
absent or[obssjo) [rBdekaiRletn bdindils3 tpeeskntepensied tdiipaaickdedhd h@omtdl hal o,
cyano, (Cl C4 hal oal kyl), -0-(Cl-C4 halealkyl), -(CL-C4 alkyl), -0-(C1-C4
alicyl), foepep (EE5-c4 alkyl), -C(0)0-(C0-C4 al kyl), -C(O)N(oo C4 al kyl) (Co- Cl
al kyl), NOG2 and -C(0)-Hca in which the Hca contains a ringG t4 ogen atom
through which it is bound to the -C(0)-, in which no al kyls; ~THal oal kyl or
het erocycl oal kyl is substit#'gd by an aryl het er MF)yI\ cl oal kyl or

het er ocycl oal | cyl cont ai ni ng Dy ul ar such\enbodi nent, at | east
one of R11, R|2andRD|sno [ i
di scl osed conpounds havg theg str ct ural

nts, the presently
0-1 (LXXVI 1), in

which one J is N, and the three ar Qis—f(@t12- or a single bond; G

Gis CE-12 oR*WHCOFRS as described above with rcspcct to structural

formulae (1) and ( § (e.g., absent or halo); and R12 and E%% are

i ndependently selected fromH, hal o, cyano, -(C-Cl hal oal kyl), (CL-C4

hal oal kyl l)n,wmélQl”@soﬁ’dc&)ﬂ'f}omHO (Cgtﬁaﬂc Bl kg l-T, ha16£(1§)1) (ccéo'tﬁ:ﬂuor%eﬂlﬂ')( Co- 4

al kyl), - Lkyl) (Co ﬁ%%‘ a in which the
1-1ca contl pﬁs d%fﬂh%@orﬁq%brﬁ%t%#%r R0~ -k {Cq §6 f&ﬂsﬂh@ﬁ% Gshe - C(0) -
i n which ppy@l. KYOLC Jll?}lljl@ (WL Cos a'l%}l)e"(@()c-(z‘iil?ﬁ 'Sé’d))oﬁcosépﬁk&ﬁ %%‘ﬁlcﬁ%oan aryl,
het eroaryl,” cycl oal et eroc | - contal ni ng . I'n one

parti cul ahet@u@yvlceﬂwixdtikrént hal@ﬁlkylmslb%tmrted e'ithRnaryémuetmsryi scmlﬂaﬂqﬁl 00132] I n

For mil & (Lo oo gp R SRR Wit € RO B R D B § Tsor a

si ngl e bondicknb $CCHRalkyl) G(dpstinkRSd bﬁaxaﬁyljhsteﬂfoaigda,ctyalbﬁikgl omhbﬂarorcgape&b}tl to
structural fornulae (1) .and sen d R11, R12 and
713 ar e | FRIGBERBERLPY e Bt kg aetit bith Fistitosd dnghick ey Bxe Yo

Hca, and all other variables are as described above with respect to structural formulae (I) and

OOV,

[0086] In certain embodiments, the presently disclosed compounds have the structural

formula (XLI);
(Rd (R15)v ,_N/—@CONRZQR27

(XLI),

—NR!
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hal oal kyl ), hal oal kyl ), -(Cl1-Cl alkyl), -0-(C

- C(0) - (C0- cﬁ%ﬁ"&'&%‘g C(0) 0- (Co- C4 al kyl ), -C(0)N( Co- cipcgf?‘@ W’@_‘l"’o al kyl ),
N2 and -C(0)-Hca in which the Hca contains a ring nitrogen atomthrough
whi ch it insviiauRt i @ldche frcﬁ( H) «(C\-CR aldal) CIC RO; ladidaity)) (eadl aaflkardbmethyl),

et or ooyl S'p%MEnEC‘SJ’@t g bt FRVBHE Gt FEEh MO hent . a1

| east oneyRf R{@O,Cﬁ&l@a@a)ﬁ@ - SaliRoL- (¢d cl HRUB8Y Cb)@y?@d'@@élﬂy@mb@ﬁlcﬂﬁﬂts t he

presently di scl osed ounds have the structural fornu (LXXX) : Rl 3' LAP
i (LXXX) , hgtejogusiaahybabky| of plaglkvh pbubsiduted weth ap pykehedereargly cygorky-oH2- or a

St 1t ur ol PO Ad (1 AR M 1 5 C- ARA T A o FERE R 1 e

and RD ar wlmchdep@nﬂeaikjf ly isssebeitttetibf atroawll,—lhethtabrofl, cgylanibyl or h@troChclbrdlydal  kyl ),

-0-(C1-4 l.oal k el - | kyl)..-0-(CL-C4 al k: - C(,0) - G -

o0y 0- ¢ cotap Sk Sty or B G Bt wih e Tt bk bt o) v i
whi ch t hedBi, ead eloathad visiables a8 gs Bdstriageancad ©ih thpaughstnbiueh farhulas (hawnd to the
-C(0)-, in whi ch no al kyl, hal oal kyl or heterocycloal kyl is substituted by an
aryl, het @AM cycloal kyl or WD 2009/ 065131PCT/ US2008/ 083801

het erocyc[g@g’;: Kyl 1&@8%ﬁﬂéﬁhﬂ%ﬁuﬁ€n@élﬁrep|ré}eﬂ iRkl 6sthAundded c ededEarmt . at

| east one of R12 and R13 is not H [00134]In certain enbodi nents, the

pr esentlyfodfiﬂskf}l(ﬁéﬂéi conpounds have the structural formula (LXXXI) N
(R3)0:-;A00 O-1(LXXXI'), in which one Jis N and the gher is CH Qis

- CH2- or a single bond; Gis CH2 or C(0); R3 is as deg i /above wth
respect to structural forrml ae (1) and (XXXVIL1) (e/g. bs%%ﬁ 2£§I 0); and

Rt2 and R13 are indep@eent!y sel ected from(‘ﬂ ) Ié\' cyano -
atqat Ky (01- al kyl), -0-(C-c4 alkyl),
-(qo C(O)N C4a|ky0(CoC4aIkyI)
y ng ni

hal oal I cyl), -0-(C-CA4
-(0) - (Co-C4 al kyl),

N2 and - C(0) - Hcs the™dca contairs a r 'r ogen” at om t hr ough
which it is bo C(0)-, in whi ch ne—aNRtyl, hal oal kyl or

het er ocycl oal k substituted by an aryl, heter oaryl , cycl oal kyl or

het er ocycl ogbkytednt ai ni ng group. I n one parti cul ar such enbodi nent, at | east
one of R', R12 and R13 is not H. [001é&]1bn certain enbodi nents, the presently
di scl osed conmpounds have the structur ormula (LXXXI1): (LXXXI 1),

in which R” is selected from H, -(C,-Cs alkyl), -(C-Cs haloalkyl) (e.g., trifluoromethyl),
+(Co-Cs alky)-L~(Co-Cs alkyl), ~(Co-Cg alkyl)-NR’(Co-Cs alkyl), -(Co-Cs alkyl)-O-(Co-Cs
alkyl}, -(Co-Cs alkyl)-C(O)-(Co-Cs alkyl) -(Co-Cs alky!)-S(0)g.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)-Cq alkyl) or -C0O-0-(C-Cy alkyl) 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 respect to structural formulae (T) and
(XXXVI).

[0088] In certain embodiments, the presently disclosed compounds have the structural
formula (XLIII):
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in which on and the other three are CH Qis ngl e bond;
Gis CH orskiﬁ*ﬁmﬁglls as descri bed above with respectcﬁgwggwﬁ@Fi#5I fornulae
(1) and (XXXVII11) (e.g., abscnt or halo); and R1-2 and R13 arc independently
selected fromH, halo, cyano, -(Cl-C4 hal oal kyl), -0-(Cl- | oal kyl ),
-(CL-CG4 alkyl), -0-(C1-C4 alkyl), -C(0)-(C0-C4 alkyl) 0) On( Co-C4 al kyl),

- C(0) N( Co- C4a|ky|)(Cu al kyl), NOG2 and CXO*g&b whi tfhe Hca contains a
ring nitrogen aton1thr il whigh it is ho & 0)-, in which no al kyl,
hal oal kyl or™~phe ocycl | |, heteroaryl,
cycl oal kyl or er ocy¢l oal % oroup g, particul ar such
enbodi nent, a o8 onl 2 and-le 2%e 136]In certaiq odi nent s,

t he presently dlsclo§%d conpounds have the structural formula (L 10: R 11
0-1 (LXXXln Whikh all Barddics BreQsidSscriGbRabot wathStpedi@o RareiralGoinsulde (Irahd or C(0); R3
is as dcscribccl above with respect to structural fornulae (1) and (OCXVIII)
(e.g., ab&§ewnKVdé).halo); R' is as described above with respect to structural
formul ae nd : and 12_13
are i ndepgjoggnt |y 1t E?ﬁagé%n%dwl%?n§ﬂfgq{eﬁféﬁﬁﬁé’l§%§%d Q%@uﬁdgﬂgﬁﬁﬁ&ﬂlgﬁﬁl kyl ),

-(C -CG4 ﬁdrkvyla)XLI@}(Cl Cl alkyl), -C(0)-(C0-C4 alkyl), -C(0)0-(Co-C4 alkyl),

-C(0)N(C0--C1 allcyl)(Co-C4 alkyl.), N and -C(0)-Hca in the Hca
contains a ring nitrogen atomthrough which it is bound to the ~C(0)-, in

whi ch no al kyl, hal oal kyl or het er ocycl oal kyl is substi yfan; aryl,

het er oaryl , cycloalkyl orRtiet er ocycl oal kyl - cont@ﬁﬁng' e particular

such enbodi nBi Ieast o RLEFR
enbodi nment s, t hi ..entl dIS | oged con@ounds have\ t structural formula
(LXXXI V) : 0-1 ' V), ch ( a single®bond; 0 is CH2 or
C(0); R3 is as de cribéﬁ/ab e mnth respect to strNtet ur al fornulae (1) and
(XXXVI11) (e.g., absent or halo); as descri bed above with respect to
structural formul ae (1) and (LX) ( g( gbsent met hyl or halo); and R "1,
R12 and Ri[Bwhuchz REnid egieneteith ialsetyeot e 0 €Ol ddlkyhial @(C c§.aiodialln aCkydls) |

g(t(J)C (oY Sc?g%y‘%%@&(t%@@ o %@831@%89 1o Ay Lo,

2009/ 06513kP(152083), B8380d -GG Ju(iCoh@h tad Myd aanth@& pchitr€de@utdica in which

the Hca contains a ring nitrogen atomthrough wh is bound to the -C(0)-

in which HBoughytch Kay toangin therClbe ét b %Peatkwwrhagoagwb@tsplﬁf%@ﬁ Wetan aryl,

het er oar ylyy Qﬁé%&%kﬁ)clogrlcyh@liﬂ&&é&%iog%i &iﬁkmrﬁ@%ﬁ%@'&@' Ang ag 'b%pvarlalﬂieg B
partl cul ar “such | east onhe of is not H.

00138] I n eedasaiilredabbooviversecct torrerupin s &g ipe gh) sod @@é&vélé)rﬂ%umsbehm"e t he
structural xafn?ﬂlgubﬁ -ﬁ,WC(O)CH;, -C(O)OH, -C(O)NH,, frifluoromethyl, difluoromethyl,

difluoromethoxy or frifluoromethoxy.

i s¢not M. [00137IIn certain

[0090] In certain embodiments, the presently disclosed compounds have the structural
formula (XLV):

LTS

E—NH

G_R‘l?
/

(XLV),
in which G is -C(O)- or -3(0),- and all other variables are as described above with respect to

structural formulae (1) and (XXXVIII).
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01 (LXXXV) 1wb’}m}%k§121Q is -CH2- or a single bond; Gis %Hg(’ﬁ?%‘é@"ﬂ R3 is as
I

descri bed above wth respect to structural formulae (I) an ) (e.g.,
absent or halo); Rl4 is as described above with respect to structural foimulac
(1) and ([0891]( e. b gertaibservodimmatshipe pomsertiyl diyclosehebripbliRdainde REJtractoral

i ndependent I@/1 ?ftgf)t ed fromH, halo, cyano, -(Cl-C4 haloallcyl), haloal kyl),
-(c1-ca afits =02 (ci-c4 alkyl), -C(0)-(CO-C4 al kyl),
-C(0)0-(C0-Cl-C(O)N(CO-C4 al kyl)(Co-C4 al kyl), NO2 and @Y-Hca in which the
Hca contains a ring nitgggen atomthrough which it is und to the -C(0)-, in
whi ch no al iyl , hal oal kyl\ heper acyelealkyl is substiYuted by an aryl,

het eroaryl, cy¢ kyl of het@r og cIoaIBkyI-c t ai nhng group. In one particul ar
such enbodi nen Ieasgvgif R12 and Rl S not 001391In certain
enbodi nents, thawpf esenat sc| oset—coenrpounds._have [t he Structural fornul a
(LXXVI): 0-1 (LXXXVI), in which Qis -CH2- or # sCOYRERBond; G5 CH2 or
C(0); R3is as dgscribed above with respect to structural fornmulae (I) and

(X) CXVI | 1ip WhichgR? isatstnstet! fom Hat(6)-Co o)) i -6C a6 ledandiil e . atibwasomithyl).r espect to

tructural ~for I . n I .~and R12 and
P ar o PiGESERRTE ol M, (g b Byr REPE T TR G By PR RGO
- (& (() )C(t) - (C4alhsac)iemolg%l a)kylfccly(cﬁtﬂsamgtgyroo,—cgdgks(l))ﬁlsméz-ewﬁldd a)lkc(y%@( @hich €o- V\Cﬁ alhk%/lh) :
- - - - - a - a ) . an - - a |l n | C e
Hca cont %ﬂfﬁog‘gﬁaﬁ%ﬁﬁgﬁvf@g‘@#&ﬁf%wm%ﬁéﬁmvaf-)tzhfif%wHahn%)CIO' R&T-C(0)-, in
whi ch no rhdeydyclda pa&dwhmgrgrdmg,tﬁquéml-gal(@yu akyBWestO oL EAChyk@Ninar yl ,

het eroaryl, cycl oal kyl or heterocycl oal kgl -contai ni n(k; group. In one particular
such _enbo‘aiuﬁ%ﬁ@ (Cias tlledsis sypraitused Iéi@%'d #proaryl. sydet Kyl or pgfgregrnieatkder t ai n
embodi mnéo%taiﬁiﬂg% RLE R ¥oddth 8 0880, SOMRAURISN RAVRCH BRy SfdBbGhifRl fot mul a
(LXXXV1l) R11 ( I |),In\%hIChQIS- - or aSIKgIebon;Gls Cl-12
or C(0); IR®.ikeddsotieseripbesiarabsdescupadrboaspidictespast wtstucttuat rmfibe fykak (1) and
XXXVI | en r h ; i S Aas SCr ] i r ect to
Str ot ur spORsT iy BSERS o Bl in gt A SERE A B AR EV I Oy SRRE R 1 0

Rl - 2 and &Rir3ceatie mixidependekidiymbebrec tiadtifer ombddimbak,ahe eyrappands (fFC- C4

hal oal kyl ), -0-(Cl- alkyl), -(Q-C4-0-(C -C4 .al kyl), -C(0)-(CO-C4

k) i oo e ki Re Beam iy Y esteio B9 RegS and

-C(0) - Fbasu%ﬂaﬂ%ﬂllgfpuﬁefk%rbdﬁﬁn%m ains aring nitrogen atomthrough which it is

bound to the -C(0)-, in which no al kyl, haloal kyl or heterocycloal kyl is

subst i t ut B89y ah grtgin embpdiresngiathgipresenty dsglaspd Coypptvadehaye Jid Harteial - cont ai ni ng

group. 'nfo‘PIHEI]aRﬁLViISW ar such enbodiment, at least one of Rl I, R2 and Rh' is
1

not H [00141]I'n certain enbodi nents, the presently disclosed conpounds have
the structural formula (LXXXVII1): R R2ZR2INCO G—R"

R%), /
RS\Q\ ( b/o Q
N 01
Q/ E—

N
H

(XLVID),
in which R? is selected from H, -(C1-Cs alkyl), -(C;-Cs haloalkyl) (e.g., trifluoromethyl),
~(Cy-Cs alkyl)-L-(Co-Cs alkyl), -(Co-Cs alkyl)-NR’(Co-Cs alkyl), -(Co-Cy alkyl)-0-(Co-Cs
alkyl), -(Cy¢-Cs alkyl)-C(O)-(Co-Cs alkyl) -(Co-Cs 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, -(C,-Cj alkyl) or -CO-0-(C;-Cy4 alkyl) in
which no (C;-Cy alkyl) is substituted by an aryl, heteroaryl, cycloalkyl or heterocycloalkyl-
containing group, or R?” and R? together with the nitrogen to which they are bound form

Hca, and all other variables are as described above with respect to structural formulae (I) and
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0-1 (LI(IXAQ, which Qis -CH2- or a single bond;

is as descrlb%gwmggsé with respect to structural forrrulape%Tl 2&w‘%cl'g{'g()(XVIIl)
(e.g., absent or halo); Rl14 is as descri bed above with respect to structural
formul ae (XRXEHY. (i£ini) erilsadgngnts ieenmponets oy ktnaturhlaboyyla &5dY I:R).arsa pRE&é&tand R L3

are independent.l elected fromH h C4 hal oal kyl ), hal oal kyl),
L O SRR e s g Pt o e RS corgPOs 5 0 G- al Ryl )
- C( 0) N( Costétuad! artu(aQuer GAT )k & edant INGA cametionfati@aHamiched fofth oo &hnplca cont ai ns
a ring nitrogen atomthrough which it is bound to the -C(O) in mhlch no

al kyl, hal DRFRYeIFPURFSEPUET 0al kyl is substituted by an aryl, heteroaryl,
cycl oal kyﬂooé’i e Bl AEHChtR iR LB 1&ﬁd%9@corﬁﬂbuﬁ&'seh399me's%!:tﬁfal such
enbodi nen at least one of Rl11, R12 and R13 is not H 001421l n certain
enbodlnenbgnumﬁéLHﬂﬁbently di scl osed conpounds have the structural formula
(L)OXI X): 0-1 (LX)a X), An which Qis -CH2- or a single bond; Gis CH2 or
C(0); R3is as descrlbed bove %gth res@gct to structural fornulae (1) and
(XXXVI'11) (e.q. abs nt ks as described above with respect to
structural for (I) grd ( XII)|(e g}, abhsent, nmethyl or halo); and R12 and
ft t3 are indepe.ae- h 0, (CL-CA
hanaIkyI),haI@@Llcylf¥/ (Cl C4 alkypﬁ, (Cr (ﬂ|k|
-C(0)-(CO-C4-C(0)0-(COo-4 al kyl), -C(0)N go- ;y T4 al kyl), NO2 and
-C(0)-Hca in which the Hca contains a ring, n ng om through which it is
bound to the -C(0)-, in which no al kyl, haloa or hctcﬂﬁé ﬁbaflcyl IS

substi t ut gdyilvh @My, Q&W énd P@etaﬁzrdéﬁﬁé/d a déy&ib%bﬁ%%le vsﬁ?ﬂh r%f&&@ﬁﬁ%&ﬂ}aﬁ’dmﬁfam ai ni ng

gr oup. I n one partl cul ar such i ment at | east one of P. and Rn i s not
H [00 1430X>ﬁXHHDs mdrﬂlleqm@dfﬁndm@re detf@em%@e@mbeﬁ ahow@s@&rwmumgrﬁave t he

structuraj 196571 / Ak

(XO), i & ‘g'ﬁg@ od v ‘8%9? ?é%%dg%ﬁ&éﬁ%%b&& 5% a-12 or

C(0); 123dafmeda,sfoﬂ@mmpleb&ddea¢mmé widhtrispeesp et oftstrustiorali irtanak (XEXHK)-ae (1) and

(XXXVIII))&37 ., absent or halo); R14 is as described above with respect to
I

struct ur al ae (1) and (LXIIl) (e.g., absent, nethyl or halo); and RI2
and Ru ar Pomdepﬁﬂ&e@mlmmﬁimhedwgmaﬂtw difvddsed copiads ak ol dneytal - 0- (C! -
hanaIIcy (Cl C 1 alkyl), -0-( 4 al kyl), -C(0)-(C0-00-C(0)0-(C0o-C4
al kyl), -OroyR@HOs al kyl)(Co-C, alkyl), N2 and -C(0)-Hca in which the Hea
cont ai ns a r|ng n|trogen on1through which it is bound to the -C(0)-, in
whi ch no al kyl, ha oalkyl het grocygl oal kyl is substituted by an aryl,
het er oaryl , cyclv hetet oc oahkyl contai ning group. In one particul ar
such enbodi nent, rast éég:g; and AU rs notvH [001441In certain
enbodi nents, the xy --:nL+ close t he structural formula
(XCl): R (R% 0-1
17
/\/N\G/R
(R (XLIX)

in which G, v, R" and R'7 are defined as described above with reference to structural formula
(XXXVIID), and all other variables are defined as described above with reference to structural
formulae (I} and (XXXVIII). R® v, R, R"7, Q, G and the ring denoted by “A” can be
defined, for example, as described with respect to any of structural formulae (XXXIX)-
(XLVII).
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0-1(Xxd), IS - or asingle bond; Gis CH R3 is as
descri bed a@B%Ag&n@F@respect to structural fornulae (I) Péﬁgds(z% ]1) (e.q.
absent or halo); Rl4 is as described above with respect to structural formul a
(1) (e.g.| ﬂoﬂﬂsenhumﬁﬁhhyEOMMmhalm}pnﬁﬂdﬁlmmaﬂdjﬁ&ﬁxﬂﬁﬁnﬁmd&ﬁe&dﬁﬁﬁly sel ect ed
fromH, ng E yano, -(Cl-C4 haloal kyL), -O (CC4 hatoal kyl), alkyl),

-0-(C1- 9 5 -C(0)-(Co-C4 alkyl), -C (0)0-(Co-C4 alkyl), -C(0)N(Co-C4

al kyl') (C0-C4 allcyl). N and -C(0)-Hca in mhlqﬁﬁ
nitrogen atomthrough which it is bound to

hal oal kyl or heterocycl oal k!
cycl oal kyl or heteroe cIoaI
enbodi nent, at | east oRe of
enbodinents the pre8ently/disclosed unds have ®'he structural formula
(Xatl): R11 (XCL A Qis - or a single bond; Gis CH2 or C(0);
R3 is as descrldgdvabove mnth respe@%wto structural fornulae(mj) and poo(vilo
(e.qg. absent or is as described above with respect to structural
formul a (P& ‘ﬁe@ it , ageleHyed asdestaibed aboaﬁaﬂtmqferemezwéﬁacfmk ogppla

' ndeDendgﬂ(‘)bY ﬁ%l Qﬁtaﬂ%tﬁerrqmliﬂvlesl%?é @eﬁn@d’ an&s?degﬁb&élv}ltmke?@cg)ﬂ thctural

al kyl) (Co- C4 yl), -¢<(0)0 0) N( CO- al kyl") ( CO- al kyl),
NOR~ and ml)lawaandiwwntﬂe iR Bo Qaﬁm@dahermnmienomdbgeh”aandmthrough
which it nd 19 Kyt al o

net or ocy I SATRT e el it ) Mty e Rt e A 0 Pk o
hcterocyc@ﬁanmyl-contaln|ng group. In one particular such enmbodinent, at

| east one R11, R12 and R13 is not H. 0146] 1 n certain enbodi ne ts, t he

br osent |y IS I oLEh i CaBORNGE a6 PE b TLLH RGP ite PREPT

0- (XCI I ') forhida\bihch Q is -CH2- or a single bond; Gis CH2 or C(0); R3 is as
descri bed above with respect to structural fornulae (1) and (XX_ XVI11) (e.g.,
absent or halo); Rmis as described above with (RE&spec éo structural formula
(1) (e.g., absent, nethyl or halo); and Rl7gand Jl?N Medependent |y
selected fromH, halo, cyéﬁﬁghaloalkyl) -0f (C1- h IoaIkyI) al kyl'),
-0-(C1-4 al kyl), AT(M0)-( - al kyl), -C(0)N(CQ0-C,

al kyl) (CO-C4 al kyl 2 and -C0) - Qh the‘Hca contains a ring
nitrogen atomthra ich it As bo o the -C(0)-, in which no al kyl,

hal oal kyl or heteiocycl@alky IS swgg?Ntuted by an aryI het er oaryl ,

cycl oal kyl or heterocycloalkyl cont'ai'fli ng group. In one partﬂéblar such
enbodi ment,.w1ath beATES Qiaek OhreRehited RiRs@Md Mo e bnOhr diee tolQOUALLERmGRY t 3 N

enbodi ments, the presently disclosed conpounds have the structural formula
(XC1V), ()@Q{V [IRGing)all other variables are defined as described above with reference to structural

formulae (I) and (XXXVIID). R®, v, R, R", Q, G and the ring denoted by “A” can be

he Hca contains a ring

“o*)\ /ﬁ& whi ch no al kyl,
H%teroaryl

e parti cul ar such

[ 001451l n certain

is subst!tute

defined, for example, as described with respect to any of structural formulae (XXXIX)-
(XLVID).
[0097]  In ccrtain embodiments, the presently disclosed compounds have the structural

formula (LII);

(R™),
R*) L W R
. 0
! O .
5:::;ZQ/’N NAF
(R%)y (Ra)w (LID)
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in whichis -Cl-12- or a single bond; Gis CH2 or C(0); R3 is as described
above with respect to structural fornmulae (1) and (XXXVI1l) (e.g., absent or
hal 0); Rk is as described above with respect to structural fornula (1) (e.g.,

absent, ngtiikh Qrv, hdF Q)d; R‘érad: dahaecaﬂcﬂeEﬁr?@e@aﬁaxie&dﬂapefeetaeé ioystraethﬂ@r&ﬂlmfdr om H,
hal o, cyanohabal Cl-C4 hal oal kyl ), al kyl), al kyl ),
-C(0) - ( ocolek él{l)kg,ql all otkrgrowygak(l@)armefg]eﬂﬁ %lescrl@@@yp\}(ec@lt}ggfedpw Itg §t@f@r@4

al kyl), I\Q;m 8] n 5 /e Hepa G aRi en atom
t hr ough whi cg ?t(nl%p ound]mowwé(w)-, Ir@ﬁ@ﬁé‘%g@tgﬂﬂ)i 2 ﬁgrf%gl kyl or
4

het er ocycﬂafalbﬂﬁpr ¢xamplfpat daseniied vHih raspeelrty by dlestrieoel Wrnuky KEETKeyl  or

het er ocyc I?Q/I -containing group. In one particular such enbodi nent, at

| east one o , R12 and 11'3 is not H [00148] Exanpl es of conpounds

accor di ng[0088]st r ictauraal enfilawd mungs, (He)présantludieclédad senpdumtiebhvie nhelabpkteral. These
conpounds can gf 5ﬁde according to the general schenes described bel ow, for
exanpl e ugzinﬁkj H ocedure anal ogous to those descri bed bel ow i n t he Exanpl es.
Table No. Name Structure 1 5-0 -(4-cy anoptygqy rld i n-4-

yl oxy)-N-(1- (pyridin-4- ylnethyl)piperidin-4- vyl \p’\&RII/r H{;Jde NC ao N
WD 20091065131PCl TS2008/ 0@;’3)30 I J/ﬁ\

(AT,

R® (LIII)
in which G, v, R" and R'" are defined as described above with reference to structural formula
(XXXVII), and all other variables arc defined as described above with reference to structural
formulae (1) and (X3XXVIID). R’ v, R, RY, Q, G and the ring denoted by “A” can be
defined, for example, as described with respect to any of structural formulae (XXXIX)-
(XLVII).
[0099] In certain embodiments, the presently disclosed compounds have the structural
formula (LIV):

(e, Q)/ O
R, A \[HW
15/\/ \G/R
(R (LIV)

in which G, v, R’ % and R'7 are defined as described above with reference to structural formula
(XXX VIID), and all other variables are defined as described above with reference to structural
formulae (1) and (XXCXVI. R v, R™, RY, Q, G and the ring denoted by “A” can be
defined, for example, as described with respect to any of structural formulae (XXXIX)-

(XLVII).
[00100] In certain embodiments, the presently disclosed compounds have the structural
formula (LV):
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Nare  Tabl ewi') 200)?{
yl oxy) pi col I nani

plperldln- |yl ) met hyl ) benzeate NC o

4-((4-(5-(1-(4- (trifluoromnethyl)phen

yI)plperldln 4- onxy)plcokﬂpan1do)p|perlclln 1- yl)nmethyl)benzoate F F o
1 LD

T - butyl 4-04144- (trifluoronethy
oxy)\iﬁéjraanldi;:lﬁfrldlne 1- carboxyl ate F -1.
Q

rilTin,

11pheny|)p|per|d|'

(R%)y (Ra)w 4/\

R 7
]! 5/ ~ \G/
(R™N (LV)

in which G, v, R and R" are defined as described above with reference to structural formula
(XXXVIII), and all other variables are defined as described above with reference to structural
formulae (I) and (XXXVIII). R® v,RP RY, Q, G and the ring denoted by “A” can be
defined, for example, as described with respect to any of structural formulae (XXXIX)-
(XLVII).

[00101] In certain embodiments, the presently disclosed compounds have the structural
formula (LVI):

(R™)

C{\// {{\N/G\R17
( N
i N H 0-1
5 3/\/
(R%) (Rw (LVI)

in which G, v, R” and R" are defined as described above with reference to structural formula
(XXX VI, and all other variables are defined as described above with reference to structural
formulae (1) and (XXXVIID). R’, v, R”,R", Q, G and the ring denoted by “A” can be
defined, for example, as described with respect to any of structural formulae (XXXIX)-
(XLVID).

[00102] In certain embodiments, the presently disclosed compounds have the structural
formula (LVII):

R15)V
O( /\N/G\ 17
® \Y
SRAPE
H
([T yY™
~ /-
(R% Q R (LVID)

in which G, v, R' and R'" are defined as described above with reference to structural formula
(XXXVII), and all other variables are defined as deseribed above with reference to structural

formulae (I) and (XXXVIII). R, v, R”, R", Q, G and the ring denoted by “A” can be
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10 N-(1- (pyr|d|n 4-y| met hyl ) pi peri di n4-y1)-6-(1-(4-
(trifl uoro&ﬁpﬁysyﬁ hyl)plper|d|n4 yl oxy) ni coti nam de prﬁszmwamﬂg( I
-(4-fluorobeuzyl vi peri di n- 4-

(trifl uorqmmbdyrd) haeniel)lodReitedivith- rydp@aﬂa, @h}C@ﬁsltﬂﬂathfhlI demblaE (XXM

2(1091(1651313FT/U52008/083801 Tabl e . Name Structure 12
[00103] In certain embodiments, the presently disclosed compounds have the structural
formula (LVIII):

(R™),
\\ /;’ \/J\N/G\R 17

(R“
S\
(AT LT
(R%)y (Rw (LVII)

in which G, v, R"” and R"” are defined as described above with reference to structural formula
(XXX VIID), and all other variables are defined as described above with reference to structural
formulae (1) and (XXXVIID). R®, v, R, R, Q, G and the ring denoted by “A” can be
defined, for example, as described with respect to any of structural formulae (XXXIX)-

(XLVID).
[00104] In certain embodiments, the presently disclosed compounds have the structural
formula (LIX):
(R15)V
\/\N/ G\Rﬁ'
VA
R

(LIX)

in which G, v, R" and R'7 are defined as described above with reference to structural formula
(XXXVIID), and all other variables are defined as described above with reference to structural
formulac (I) and (XXXVIID). R’, v, R", R, Q, G and the ring denoted by “A” can be
defined, for example, as described with respect to any of structural formulae (XXXIX)-
(XLVII).

[00105] In certain embodiments, the presently disclosed compounds have the structural
formula (LX):
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tert-bu tyl 444-044- (trifl

uor omet hy OpREANY BT 3&r i di n4- yI oxy) pi col i nani do) pi per kI i nMé=HYSZEROBERY I at e cx
A\ 13 N-(I -(pyridin-4-ylnethyl)piperidin- 4-y1)-4-(1-(4-
(trifluoromethyl)pherw )piperidia4_,,,oxy)picoli nazﬁdﬁ F / H-NOo 14
N--(1-(pyridin-4-ylinethyl)pipelidin- 4-yéb)4)51-(1-( =
(trifluoronethyl)phenyp ~Eaeri di614-yl oxy)n co[fimar nj de—kNFSGNao_c ,

\

R??

Ry o (Ra)/w © ° :

(LX)
in which G, v, R" and R'7 are defined as described above with reference to structural formula
(XXXVIIN), and all other variables are defined as described above with reference to structural
formulae (1) and (XXXVIID. R’, v, R", R", Q, G and the ring denoted by “A” can be
defined, for cxample, as described with respect to any of structural formulae (XXXIX)-
(XLVID). In certain embodiments, one R' is substituted on the furano carbon. R'* can be,
for example, as described above with reference to structural formula (I). For example, in one
embodiment R* is halo (e.g., -Cl or -F), cyano unsubstituted -(C;-Cy alkyl) (e.g., methyl or
cthyl), unsubstituted -(C,-C, haloakyl) (e.g., trifluoromethyl). In other embodirments, no R

is substituted on the furano carbon.

[00106] In certain embodiments, the presently disclosed compounds have the structural

formula (LXI):
15
3y, (R0 (R\)U
) \U\m« N e
/ 0 0 0-1
(R"i °

(LX)
in which G, v, R' and R' are defined as described above with reference to structural formula
(XXXVIID), and all other variables are defined as described above with reference to structural
formulae (I) and (XXXVIII). R’ v,R"”, R", Q, G and the ring denoted by “A” can be
defined, for example, as described with respect to any of structural formulae (XXXTIX)-
(XLVIID). In certain embodiments, one R is substituted on the furano carbon. R'? can be,
for example, as described above with reference to structural formula (I). For example, in one
embodiment R'* is halo (e.g., -Cl or -F), cyano unsubstituted «{C;-Cq alkyl) (e.g., methyl or
ethyl), unsubstituted -(C)-C4 haloakyl) (e.g., trifluoromethyl). In other embodirnents, no R*

is substituted on the furano carbon.
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Tabl e 1 No. ucture 21 N-(1-(4-cyanobenzyppi peridin-4-
(trifluoroﬁ@&%@ﬁpgﬁgLyl)piperidin4 -y ony)isonicolinan#%gﬂﬁémT@Tm9lhL:--- NC

22 N-0-(4-11luorobenzyl)pipetidin-4- (trilluorornethyl)pheny O iperid in-
4- yLoxy) i [80107] C Olnl deatitin@enbolffindkenis, the Nrddently/didclosed compounds have the structural

formula (LXTT):
R, (R™)o (Rih
() LT 1D a e
o e (R){v s o

(LX)
in which G, v, R' and R'" are defined as described above with reference to structural formula
{(XXXVIID), and all othcr variablcs arc dcfined as described above with refcrence to structural
formulae (I) and (XXX VIII). R, v,R”,RY, Q, G and the ring denoted by “A” can be
defined, for example, as described with respect to any of structural formulae (XXXIX)-
(XLVII). In certain embodiments, one R** is substituted on the thieno carbon. R' can be,
for example, as described above with reference to structural formula (I). For example, in one
cmbodiment R is halo (c.g., -Cl or -F), cyano unsubstituted ~(C;-C, alkyl) (c.g., mcthyl or
ethyl), unsubstituted -(C,-C,4 haloakyl) (e.g., trifluoromethyl). In other embodiments, no R'
is substituted on the thieno carbon.

[00108] In certain embodiments, the presently disclosed compounds have the structural
formula (LXIIT):

15
, (Rm) (R \)v
(R%) a G '\
b 3 HN N—G
\N | = \ N
i\/ / g O 0-1

@]
(R,
(LXIIT)

in which G, v, R"> and R are defined as described above with reference to structural formula
(XXXVIID), and all other variables are defined as described above with reference to structural
formulae (T) and (XXX VIID). RS, v, Rls, R”, Q, G and the ring denoted by “A” can be
defined, for example, as described with respect to any of structural formulac (XXXIX)-
(XLVII). In certain embodiments, one R' is substituted on the thieno carbon, R™ can be,
for example, as described above with reference to structural formula (I). For example, in one
embodiment R" is halo (e.g., -Cl or -F), cyano unsubstituted -(C,-C, alkyl) (¢.g., methyl or
ethyl), unsubstituted -(C;-C4 haloakyl) (e.g., trifluoromethyl). In other embodiments, no R"*

is substituted on the thieno carbon.
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F 23 (R-t 3-(5-(1-(4- (tnfluororrethyOphenyI)
| oxyThi col sxgr}?[’dé’}/ﬂf/]rrol i dine- 1-carboxylate F F ---- PCTQ}/S&%W@&\E‘MI\I )\1),0
WO 209/ 065131PCUUS2008/ 083801 Table 1 (R -N-(pyrrolidin-3-yl )-5-(1-(4-

(trifluorfooro®y hlephiarmbbiaiched, ﬂheﬁrey&rﬁby)d)@lc@éﬂ toReBuads have (R)strdet(rkt (pyrid

i n-4- ylfmattly %I’OHdII’]Byl) 5-( I -(4-

(trifluor8het enyl ) pi peri di n4- onxy)plcollnarrtlde

R™)
@ 5
R15

(R,

R17
01
(LXIV)
in which Q, G, v, R'"> and R"” are defined as described above with reference to structural
formula (XXXVIII), and all other variables are defined as described above with reference to
structural formula (I). R®, R", RY, Q, G and the ring denoted by “A” can be defined, for
example, as described with respect to any of structural formulae (XXXIX)-(XLVII).

[00110] In certain embodiments, the presently disclosed compounds have the structural

formula (LXV):
(R
! @Q\ /J\ //\@/(
G
\R17

0-1
(LXV)
in which Q, G, v, R" and R" are defined as described above with reference to structural
formula (XXXVIII), and all other variables are defined as described above with reference to
structural formula (I). R®, R*®, R, Q, G and the ring denoted by “A” can be defined, for
example, as described with respect to any of structural formulae (XXXIX)-(XLVII).
[00111]  In certain embodiments of compounds having structural formulae
G_.......R1T /G_R1T
(R™)\ N N

-1
(XXXVIID~(LXV), the s moicty has the structure e in

3

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

40



S)-tert-butyl 3-(5-(1-(4- (trifluoronethy I henyperi dj n-
E1-§/I oxy) pi c%’h%‘@ﬁ‘f‘al?&pyﬁ rol (i d: neli- car boxg I a%g yE)S) I I\EQT&/‘T‘ZPWUS?%I

in-3-34)-5-(1-(4- (trifluoro neaty Qpheny | )
WD 2009/ 0818 PG bHE2BUASIBY cothpbiirkls having st2@tiGornidaeCy anobenzypp peri d
(trifluoromethypphenyt)p ipe rid i n4-y%

i n-4-

p i peridin4-yl oxy) pi col

i nam de

oxyjpicoli namde NC WO

2009/ 065131PCT/ US2008/ 083801 V\D/QOG@7065131 PCT/ US2008/ 083801 Table 1

(R®\ s —N
0-1
(XXXVI~(LXV), the T moiety has the structure
—pi? G—R"
/G R /
N N
CONRPR*

T or  CONR®RY' | inwhich G is -CHy-, -C(O)- or -S(O);-. In
such embodiments, the compounds of structural formula (XLVII) can be present as racemic
mixtures or scalemic mixtures, or in an enantiomerically-enriched form, for example as a

substantially pure stereoisomer.

[00113] In other embodiments of compounds having structural formulae

—nl7 G__R17
15 /G i /
(R®hn—N N
O
0-1
(XXXVIIDH-(LXV), the T, moiety has the structure T in

which G is -CHg-, -C(O)- or -S(O)y-.

[00114] In certain embodiments of compounds having structural formulae

=
| —TCONR*R?
/

t.?
(XXXVIIN-(LXV), the R' moiety has the structure % , in which R¥ i

selected from H, -(C;-Cs alkyl), -(C,-Cs haloalkyl) (e.g., trifluoromethyl), -(Cy-Cs
alkyl)-L-~(C¢-Cs alkyl), -(Co-Cs alkyl)-NRg(Co-CG alkyl), -(Cy-Cg alkyl)-O-(Co-Cs alkyl),
-(Cy-C; alky)-C(O)~(Cy-Cs alkyl) -{Cy-Cy alkyl)-S(0)g2{Cy-Cs alkyl), in which no
heterocycloalkyl, alkyl or haloalkyl is substituted with an aryl-, heteroaryl-, cycloalkyl- or
heterocycloalkyl-containing group, and R* is -H, -(C}-Cs4 alkyl) or -CO-0-(C;-Cy alkyl) in
which no {C1-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

Hca.

5

[00115] In certain embodiments described above, each R27 is selected from -(C,-Cs alkyl),

-(C1-Cs haloalkyl), -(Co-Cs alkyl)-L-R7, -(Co-Cs alkyl)-NR®R®, -(C,-Cs alkyl)-OR'®, -(Cy-C3
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D)-NR’(Cy-C, alkyl), -(Co-C; alkyl)-O-(Co-C; alkyl), -(Cy-C7 alkyl)-C(O)-(Cy-C; alkyl)
and -(Co-C; alkyl)-S(0)2-(Co-C; alkyl), and in which no alkyl or haloalkyl is substituted
with an aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing group, and each R* is
H, methyl or ethyl, or R*” and R* together with the nitrogen to which they are bound form
Hca.

[00116] In certain embodiments of compounds having structural formulae

5
(XXXVIIN-(LXV), the @ moiety is p-(trifluoromethyl)phenyl.

[00117] In one embodiment, the presently disclosed compounds have the structural
formula (LXVI):

R14 0 1 /R17
TN
R18R19N / =
(LXVT)

in which G, R* and R'” are as described above with respect to structural formula (XXXVIII);
R'®is H, -(C)-C; alkyl), ~(C1-Cg haloalkyl) (e.g., trifluoromethyl), ~(Co-Cs alkyl)-L-(Co-Cs
alkyl), -(Co-Cs alkyl)-NR®*(Cy-Cs alkyl), -(Cy-Cs alkyl)-O-(Co-Cs alkyl), -(Co-Cs
alkyD)-C(0)-(Cy-Cs alkyl) and -(Co-Cs alkyl)-S(0O)g.,-(Cy-Cs alkyl), in which no alkyl or
haloalkyl is substituted with an aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing
group and R is -H, -(C,-C; alkyl) or -CO-O-(C,-Cj alkyl) in which no alkyl is substituted by
an aryl, heteroaryl, cycloalkyl or heterocycloalkyl-containing group, or R'® and R' together
with the nitrogen to which they are bound form Hea; and R* is Ar or Het. In certain
embodiments, R"® is H or (C;-C4 alkyl), and R is -H. In certain embodiments, one R*
substituted on the furano carbon. R' can be, for example, as described above with reference
to structural formula (I). For example, in one embodiment R is halo (e.g., -Cl or -F), cyano
unsubstituted -(C,-C,4 alkyl) (e.g., methyl or ethyl), unsubstituted -(C,-C, haloakyl) (e.g.,

trifluoromethyl). In other embodiments, no R is substituted on the furano carbon.
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[00119] ~ In other embodiments of compounds of structural formula (LXVI), w is 1, and R?
is -(Co-C; alkyl)-Y'-(C1-C; 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 benzo
or pyrido ring position meta to the alicyclic ethereal oxygen.

[00120] In another embodiment, the presently disclosed compounds have the structural

formula (LXVII):
(R14 0_1 R1?
AN \ HN
(R%)q.1
R1BR19N
(LXVID)

in which R* and R" are defined as described above with reference to structural formulae (I)
and (XXXVIID); G and R are defined as described above with reference to structural
formula (XXXVIIT); and R'® and R" are defined as described above with reference to
structural formula (LXVTI).

[00121] In anothcr cmbodiment, the presently disclosed compounds have the structural

formula (LXVIIT):

R14 17

Jo-1
HN
R1BR19N / 23 )
(LXVIIT)

in which R* and R* are defined as described above with reference to structural formulae (1)
and (XXXVIID); G and R'7 are defined as described above with reference to structural
formula (XXXVIII); and R'® and R" are defined as described above with reference to
structural formula (LXVI),

[00122] In another embodiment, the presently disclosed compounds have the structural
formula (LXIX):
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(R%)o-4 (LXIX)
in which R* and R are defined as described above with reference to structural formulae (1)
and (XXXVID); G and R'7 are defined as described above with reference to structural
formula (XXX VIID); and R'® and R" are defined as described above with reference to
structural formula (LXVI).

{00123] In another embodiment, the presently disclosed compounds have the structural

formula (LXX):
0O
74 \\)J\NRMR";
R14 0 1 —
// g
(R¥)o.4
(LXX),

in which Q, R?, R%nd R are defined as described above with reference to structural
formulae (I) and (XXXVIID); and R™ and R are defined as described above with reference
to structural formula (LXVI).

[00124] In another embodiment, the presently disclosed compounds have the structural

formula (LXXI):
)J\ R18R‘|9
3O
AN \ HN
CEH

(LXXD),
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[00125] In another embodiment, the presently disclosed compounds have the structural

formula (LXXII):
0O
74 \\)J\NR*.aRm
O
AN \ HN
in which Q, R* R®and R' are defined as described above with reference to structural

(R Jo-1
(LXXID),

formulae (I) and (XXX VIII); and R'® and R' are defined as described above with refercnce

to structural formula (LXVI).

[00126] In another embodiment, the presently disclosed compounds have the structural
formula (LXXIII):

(R%)%-1 (LXXIID),
in which R?, R® and R' are defined as described above with reference to structural formulae
(1) and (XXX VIII); and R'® and R'? are defined as described above with reference to
structural formula (LXVI).

[00127]  In another embodiment, the presently disclosed compounds have the structural

formula (LXXIV):
O
/ \\)j\NRwRﬂJ
(R™)g.1 P
saratal
J@F G

RS (LXXIV)
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in which R and R' are defined as described above with reference to structural formulae

(D) and (XXXVIII); and R' and R" are defined as described above with reference to

structural formula (LXVI),

[00128] Inone embodiment, the presently disclosed compounds have the structural
p

formula (LXXV):

12 J
R 0 N
) P | AN o
R 0 &Y /@f
O N
~g
0-1

(LXXV),
in which one J is N and the other 1s CH; Q 1s -CH;- or a single bond; G is CH; or C(0O); R*is
as described above with respect to structural formulae (I) and (XXXVIII) (e.g., absent or
halo); and R, R and R" are independently selected from H, halo, cyano, -(C;-C4
haloalkyl), -O-(C;-C4 haloalkyl), -(Ci-Cs alkyl), -O-(C-C4 alkyl), -C(0)-(Co-C4 alkyl), -
C(0)0-(Cy-C4 alkyl), -C(ON(C(-Cy alkyl)(Cy-C4 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,
R and R" is not H.
[00129] In certain embodiments, the presently disclosed compounds have the structural
formula (LXXVI):

pey Q/YW)U@ o8

M
(R*)0 1

(LXXVI),
in which one J is N and the other is CH; Q is -CH3- or a single bond; G is CH; or C(0O); R’is
as described above with respect to structural formulae (I) and (XXXVIII) (e.g., absent or
halo); and R R and R are independently selected from H, halo, cyano, -(C;-C4
haloalkyl), -O-(C,-C4 haloalkyl), -(C,-C4 alkyl), -O-(C;-C, alkyl), -C(0)-(Cy-C4 alkyl), -
C(0)O-(Cp-Cy alkyl), -C{O)N(Cy-C4 alkyl)(Co-Cs alkyl), NO, and -C(O)-Hca in which the

Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in which no alkyl,
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haloalkyl or heterocycloalkyl 13 substltuted by an aryl, heteroaryl, cycloalkyl or

heterocycloalkyl-containing group. In one particular such embodiment, at least one of R'* and
R" isnotH.
[00130] In certain embodiments, the presently disclosed compounds have the structural

formula (LXXVID):

12
R O J\
! W
3 ~
¥ . e 7
0 N\G N
0-1 (LXXVID),

in which one J is N, and the other is CH; Q is -CHg- or a single bond; G is CH; or C(O); R?is
as described above with respect to structural formulae (I) and (XXXVIII) (e.g., absent or
halo); and R'2 and R" are independently selected from H, halo, cyano, -(Cy-Cy4 haloalkyl),
-0-(C|-C4 haloalkyl), -(C,-C4 alkyl), -O-(C-C;4 alkyl), -C(O)-(Cy-C4 alkyl), -C(OYO-(Cp-Cy
alkyl), -C(O)YN(Cg-C4 alky)(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 heterocycloallcyl-
containing group. In one particular such embodiment, at least one of R, R'? and R is not
H.

[00131] In certain embodiments, the presently disclosed compounds have the structural
formula (LXXVIITY:

Cm/\ﬂk@ o

2
o (LXXVIID,
in which one J is N, and the other three are CH; Q is -CH,- or a single bond; G G is CH; or
C(0); R? is as described above with respect to structural formulac (1) and (XXX VIID (c.g.,

R13

absent or halo); and R'? and R" are independently selected from H, halo, cyano, -(C,-Cq
haloalkyl), -O-(C,-C4 haloalkyl), -(C;-Cy alkyl}, -0-(C;-Cy4 alkyl), ~-C(0)-(Co-C4 alkyl), -
C(OYO-(Co-C4 alkyl), -C(OIN(Co-Cy alky)(Co-Cy 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,
haloalky! or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyt or
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heterocycloalkyl-containing group. In one particular such embodiment, at least one of R** and
R isnot H.

[00132] In certain embodiments, the presently disclosed compounds have the structural

formula (LXXIX):
R“JE
Rﬂm O/ \(A \,@ /O/
in which one J is N and the other is CH; Q is -CH,- or a single bond G is CH; or C(0O); R’is

(LXXIX),

as described above with respect to structural formulae (1) and (XXXVIII) (e.g., absent or
halo); and R"', R'? and R"* are independently selected from H, halo, cyano, -(C,-Cy
haloalkyl), -O-(C,-C4 haloalkyl), -(C,-Cq alkyl), -O-(C,-Cy alkyl), -C{0)-(Co-Cy alkyl), -
C{O)YO-(Co-Cq alkyl), -C(OMN(Co-C4 alky)(Cp-Cy alkyl), NO; and -C(O}-Hca in which the
Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in which no alkyl,
haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl or
heterocycloalkyl-containing group. In one particular such embodiment, at least one of R',

2 and R™ is not H.

[00133] In certain embodiments, the presently disclosed compounds have the structural

formula (LXXX):
RS ({\J/ /@ \Q
13\/©\ O/ ‘/ /J
R (Rl
(LXXX),

in which one J is N, and the other three are CH; Q 1s -CH»- or a single bond; G is CH; or
C(0); R? is as described above with respect to structural formulae (T) and (XXX VIII) (e.g.,
absent or halo); and R'', R'" and R" are independently selected from H, halo, cyano, (C1-Cq
haloalkyl), -O-(C-Cq haloalkyl), -(Ci-Cy4 alkyl), -O~(C:1-C4 alkyl), -C(O)-(Co-Cq alkyl), -
C(O)O~(Co-Cq alkyl), -C(OIN(Cqy-Cq alkyl}(Cy-Cy 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
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heterocycloalkyl-containing group. In one particular such embodiment, at least one of R*2 and
R isnot H.

[00134] In certain embodiments, the presently disclosed compounds have the structural
formula (LXXXT):

j@\ O/ /\. =
(R3)0 1 // \\ /QT
N - S

0-1 (LXXXT),
in which one I is N, and the other is CH; Q is -CH,- or a single bond; G is CH, or C(O); R’ is
as described above with respect to structural formulae (I) and (XXXVIII) (e.g., absent or
halo); and R' and R" are independently selected from H, halo, cyano, -(C,~C4 haloalkyl),
-0-(C-C4 haloalkyl), -(Cy-Cy alkyl), -O-(C-C4 alkyl), -C(0)-(Cy-C4 alkyl), -C(O)O-(Cp-C4
alkyl), -C(O)N(Cy-C4 alkyl)(Co-C4 alkyl), NO; and -C(O)-Hca 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 or heterocycloalky!-
containing group. In one particular such embodiment, at least one of R'', R'* and R" is not
H.

[00135] In certain embodiments, the presently disclosed compounds have the structural
formula (LXXXII):

/G
J@\ O/ ~/ /J "

R’I

R0 (LXXXID),
in which one J is N, and the other three are CH; Q is -CH- or a single bond; G is CH; or
C(0); R is as described above with respect to structural formulae (1) and (XXX VIII) (e.g.,
absent or halo); and R'? and R" are independently sclected from H, halo, cyano, -(C)-Ca4
haloalkyl), -O-(C-C4 haloalkyl), -(C;-C4 alkyl), -O-(C,-C4 alkyl), -C(0)-(Cp-C4 alkyl), -
C(0)0-(Cy-C4 alkyl), -C(O)N(Cy-C4 alkyl)(Cy-C4 alkyl), NO; and -C(O)-Hca in which the
Hca contains a ring nitrogen atom through which it is bound to the -C(O)-, in which no alkyl,

haloalkyl or heterocycloalkyl is substituted by an aryl, heteroaryl, cycloalkyl or
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heterocycloalkyl-containing group. In one particular such embodiment, at least one of R'? and
R" is not H.

[00136] In certain embodiments, the presently disclosed compounds have the structural
formula (LXXXIII):

OO LR

(LX),
in which Q is -CHa- or a singlc bond; G is CH; or C(O); R? is as dcscribed above with respect

R11

to structural formulae (I) and (X3XXVI) (e.g., absent or halo); R is as described above with
respect to structural formulae (I) and (LX) (e.g., absent, methyl or halo); and R"', R'* and R
are independently selected from H, halo, cyano, -(C1-C, haloalkyl), -O-(C,-C4 haloalkyl),
-(C(-Cq alkyl), -O-(C;-C;4 alkyl), -C(0O)-(Cy-Cq alkyl), -C(O)YO-(Co-Cy alkyl), -C(OIN(Cy-Cq
alkyl)(Co-Cq alkyl), NO, and -C(O)-Hca in which the Hea containg a ring nitrogen atom
through which it is bound to the -C(QO)-, in which no alkyl, haloalkyl or heterocycloalkyl is
substituted by an aryl, heteroary!, cycloalkyl or heterocycloalkyl-containing group. In one
particular such embodiment, at least one of R R'? and R"* s not H.

[00137]  In certain embodiments, the presently disclosed compounds have the structural
formula (LXXXIV):

R‘H
. (R™).1
R Qe
N AN
L W

R o (R3)/ # 0 HN—@N—G

i

a-1
(LXXXIV),

in which Q is -CH;- or a single bond; G is CH; or C(O); R® is as described above with respect
to structural formulae (I) and (XXXVIII) (e.g., absent or halo); R* is as described above with
respect to structural formulae (1) and (LXT) (e.g., absent, methyl or halo); and R'", R"? and
R are independently selected from H, halo, cyano, -(C;-Cy haloalkyl), -O-(C,-C; haloalkyl),
-(C1-Cq alkyl), -O-(Cy-Cq alkyl), -C(O)-(Co-Cq alkyl), -C(O)O-(Cy-C4 alkyl), -C{O)N(Cy-Cy4
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alkyl)(Co-C4 alkyl), NO; and -C(O)-Hca in which the Hca contains a ring nitrogen atom

through which it is bound to the -C{O)-, in which no alkyl, haloalkyl or heterocycloalkyl is
substituted by an aryl, heteroaryl, cycloalkyl or heterocycloalkyl-containing group. In one
particular such embodiment, at least one of R'!, R*? and R" is not H.

[00138] In certain embodiments, the presently disclosed compounds have the structural

formula (LXXXV):
(R™)o-1 N
R'2 0 7\
QUSRS -
N
13 - / ! —
' 0-1

(LXXXV),
in which Q 15 -CH;- or a single bond; G 15 CH; or C(O); R* is as described above with respect
to structural formulae (1) and (XXXVIII) (e.g., absent or halo); R' is as described above with
respect to structural formulac (1) and (LX) (c.g., absent, mcthyl or halo); and R' and R* are
independently selected from H, halo, cyano, -(C1-C4 haloalkyl), -O-(C,-C4 haloalkyl), -(C,-Cs4
alkyl), -O-(C;-Cy4 alkyl), -C(O)-(Co-C4 alkyl), -C(O)0O~(Cy-Cq alkyl), -C{(O)N(Cgy-C4
alkyl)(Cy-C4 alkyl), NO, and -C(O)-Hca in which the Hca contains a ring nitrogen atom
through which it is bound to the -C(O)-, in which no alkyl, haloalkyl or heterocycloalkyl is
substituted by an aryl, heteroaryl, cycloalkyl or heterocycloalkyl-containing group. In one
particular such embodiment, at least one of R'* and R"? is not H.
[00139] In certain embodiments, the presently disclosed compounds have the structural
formula (LXXXVI):

i (R4 / N\
R Q
R1? o] 3/ # 0 HNAQN—G
(R%)o-1
0-1
(LXXXVD,

in which Q is -CH,- or a single bond; G is CH; or C(O); R is as described above with respect
to structural formulae (I) and (3COCXVII) (e.g., absent or halo); R' is as described above with
respect to structural formulae (1) and (LXI) (e.g., absent, methyl or halo); and R'? and R are
independently selected from H, halo, cyano, -(C1-C4 haloalkyl), -O-(C;-Cq4 haloalkyl), -(C,-Cq4
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alkyl), -O-(C;-Cy alkyl), -C(0)-(Cy-Cy alkyl), -C(O)O-(Co-C4 alkyl), -C{OIN(Cy-Cy
alkyl)(Cy-Cs4 alkyl), NO; and -C(O)-Hca in which the Hca contains a nng nitrogen atom
through which it is bound to the -C(Q)-, in which no alkyl, haloalkyl or hetcrocycloalkyl 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.

[00140] In certain embodiments. the presently disclosed compounds have the structural

formula (LXXXVID);
R‘|1
R14
T w
D
(LXXXVID),

in which Q is -CH,- or a single bond; G is CH, or C(O); R’ is as described above with respect
to structural formulae (T) and (XXX VIID) (e.g., absent or halo); R' is as described above with
respect to structural formulae (I) and (LXII) (e.g., absent, methyl or halo); and R'*, R and
R are independently selected from H, halo, cyano, -(C,-Cy haloalkyl), -O~(C1-C4 haloalkyl),
-(C-Cy alkyl), -0-(C;-Cy alkyl), -C(O)-(Co-Cy alkyl), -C(O)O-(Co-Cq alkyl), -C(OYN(Cy-Cy
alky])(C¢-Cq alkyl), NO; and -C{O)-Hca i 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 onc of R'', R'? and R"* is not H.

[00141] In certain embodiments, the presently disclosed compounds have the structural

formula (LXXXVIID:
R‘H

“ (R4

R Q

R' 0 3/ 8 HN—@N—G

(R0
0-1
(LXXXVIID,
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in which Q is -CHa- or a single bond; G is CH; or C(Q); R* is as described above with respect
to structural formulae (I) and (XXX VI1II) (c.g., absent or halo); R' is as described above with
respect to structural formulae (1) and (LXTIT) {e.g., absent, methyl or halo); and R'", R"™ and
R are independently selected from H, halo, cyano, -(C,-C4 haloalkyl), -O-(C;-Cy haloalkyl),
~(C(-Cq alkyl), -O-(C;-C4 alkyl), -C(O)-(Co-Cq alkyl), -C(OQ)O-(Co-C4 alkyl), -C(OYN(Co-C4
alky])(Co-Cq4 alkyl), NO, and -C{Q)-Hca 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 or heterocycloalkyl-containing group. In one
particular such embodiment, at least one of R" R and R” is not H.

[00142] In certain embodiments, the presently disclosed compounds have the structural
formula (LXXXIX):

(R14)0.1
R12 O\[/:\I/S_(O 7\
SN
USSR —
R Q” (R:s){ 1’/ S HN—@—G
0-1
(LXXXIX),

in which Q is -CH;- or a single bond; G is CH, or C(0); R is as described above with respect
to structural formulae (I) and (XXXVIII) (e.g., absent or halo); R is as described above with
respect to structural formulae (I) and (LXII) (e.g., absent, methy! or halo); and R'? and R"
are independently selected from H, halo, cyano, -(C,-C, haloalkyl), -O-(C,-C4 haloalkyl),
-(C-Cq alkyl), -O-(C)-Cy alkyl), -C(O)-(Co-Cy alkyl), -C{O)O-(Cqo-Cy4 alkyl), -C{(OIN(Co-C4
alkyl)(Cy-Cq alkyl), NO; and -C({O)-Hca in which thc Hca contains a ring nitrogen atom
through which it is bound to the -C(O)-, in which no alkyl, haloalkyl or heterocycloalkyl 1s
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.

[00143] In certain embodiments, the presently disclosed compounds have the structural
formula {(XC):
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No. Name r I 78 N-(1-(pyridin-4-y Ilnmethy | )p i rd.din- ri

fl uor onet ho‘g )%@@EV% pi peridin -4-yloxy)benzoth ra n-2- %ﬁéuilg%&%g%e CF3 0.-0
Nl - CHTs -N 79 5-(1-(4-eyanobenzyl)piperidin-4- yloxy)-N(1-(pyridin-4- vy
Imethy |.)p iperid in-4- yl)belzofuran- Z(Fe%_f)oxarri de NC i N -N 1 80
N-(1-benzykp ipeLid iQn\:4 sy1)-5-(21-(4- (t/ritluoromethoxy)phen piperid in
-4-y | oxy) bensz fn- 2=N"ear boxam @é ~x 0O

K2 o, ya S HN N—G
(R%)o-1

0-1

(XO),
in which Q 1s -CH3- or a single bond; G is CH; or CO; G is CH; or C{O); R’ is as described
above with respect to structural formulae (I) and (XXXVII) (e.g., absent or halo); R' is as
described above with respect to structural formulae (1) and (LXIII) (e.g., absent, methyl or
halo); and R'? and R*? are independently selected from H, halo, cyano, -(C\-C4 haloalkyl),
-0-(C,-Cy haloalkyl), (C1-Cy alkyl), -O-(C-Cy alkyl), -C{O)~(Cy-C4 alkyl), -C{O)YO-(Cop-C4
alkyl), -C(OIN(Cy-C4 alkyl)(Cy-Ca alkyl), NO; and -C(O)-Hca in which the Hea contains a
ring nitrogen atom through which it 1s bound to the -C{O)-, in which no alkyl, haloalky! 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.

[00144]  In certain embodiments, the presently disclosed compounds have the structural

formula (XCI):
1
R12 0 R']q R
| |
13 o~ //
R < (R*o-1
HN N—G

o1 (xcm,
in which Q is -CH,- or a single bond; G is CH, or C(O); R is as described above with respect
to structural formulae (I) and (XXXVIIT) (e.g., absent or halo); R is as described above with
respect to structural formula (1) (e.g., absent, methyl or halo); and R' R and R"? are
independently sclected from H, halo, cyano, «(Ci-Cq haloalkyl), -O-(C,-C4 haloalkyl), -(C;-C4
alkyl), -O-(C,-C, alkyl), -C(O)-(Cy-Cs alkyl), -C(O)YO-(Cy-Cs alkyl), -C(OIN(Cy-Cy
alkyl)(Cy-Cy alkyl), NO; and -C({O)-Hca in which the Hca contains a ring nitrogen atom
through which it 1s bound to the -C(O)-, in which no alkyl, haloalky! 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.
[00145] In certain embodiments, the presently disclosed compounds have the structural
formula (XCII):
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cF3o0 HN 81 ten-butyl 4-(6-( I -(4- (trifluoromethoxy)phe nyl)p

i peridin -4-y | oxy)benzofuran-2- carboxam do)p iperid ine-l- carb oxylate
cF30 cs 1
R11
R Q
IroLc
R12 o / e
(R*o-1
HN N—
0-1 (XCII),

in which Q is -CH,- or a single bond; G is CH; or C(0); R? is as described above with respect
to structural formulae (I) and (XXXVIID) (e.g., absent or halo); R'* is as described above with
respect to structural formula (1) (c.g., absent, methyl or halo); and R“, R and R arc
independently selected from H, halo, cyano, -(C,-Cq4 haloalkyl), -O-(C,-C4 haloalkyl), -(C,-C,
alkyl), -O-(C,-C, alkyl), -C(O)-(Cy-C4 alkyl), -C(O)O-(Cy-C4 alkyl), -C{O)N(Co-C4
alkyl)(Co-C4 alkyl), NO; and -C(O)-Hca in which the Hca contains a ring nitrogen atom
through which it is bound to the -C(O)-, in which no alkyl, haloalkyl or heterocycloalkyl is
substitutcd 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.

[00146] In certain embodiments, the presently disclosed compounds have the structural

formula (XCIII):

R12 Q

= N
oD O

N
13 -~ // —
R . (R0
HN N—G

0-1 (XClI),
in which Q is -CH,- or a single bond; G is CH, or C(O); R is as described above with respect
to structural formulae (1) and (XXX VIID) (¢.g., absent or halo); R'? is as described above with
respect to structural formula (1) (¢.g., absent, methyl or halo); and R'? and R are
independently sclected from H, halo, cyano, -(C,-Ca haloalkyl), -O-(C,-C, haloalleyl), -(C,-Cs
alkyl), -O-(C,-C4 alkyl), -C(0)-(Co-C4 alkyl), -C(O)O-(Cy-Cy alkyl), -C{(O)N(Cp-C,4
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 notH.
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WO 2009/ 065131 PC1/US21108/ 11838111 Table 1 No. NaneStructure tert-butyl
4-(6-(1 -(4- (trifl wuoronethyl)phenyl)piperidin4-yl oxy)benzofura n-2-
car boxam do) pi peri di ne-1- carboxy [ate 83 N-(piperidin-4-yl)-6-(1-(4-
(trifl uor@fttMoxin ehemdmboid pemisdibe pfomyhhbsiotdranp@ndclzvb theatriucteraCF30

formula (XCIV):
R Q
IORSUH /Y
R12 O // —
R*o-1
HN N—G

o-1 (XCIV),
in which @ 1s -CH,- or a single bond; G is CH; or C(O); R’ is as described above with respect
lo structural formulae (I) and (XXXVIII) (e.g., absent or halo); R' is as described above with
respect to structural formula (I) (e.g., absent, methyl or halo); and R'? and R" are
independently selected from H, halo, cyano, -(C,-C4 haloalkyl), -O-(C,-C4 haloalkyl), -(C,-C4
alkyl), -O-(C;-Cy4 alkyl), -C(O)-(Cop-C4 alkyl), -C{O)O-(Cy-Cy alkyl), ~C{OIN(Cy-C4
alky)(Cy-C4 alkyl), NO; and -C{O)-Hca in which the Hca contains a ring nitrogen atorn
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.
[00148] Examples of compounds according to structural formula (I) include those listed in
Table 1. These compounds can be made according to the general schemes described below,

for example using a procedure analogous to those described below in the Examples.

Table 1
No. Name Structure
5-(1-(4-cyanophenyl)piperidin-4- NC On
] yloxy)-N-(1-(pyridin-4- @U mH
ylmethyl)piperidin-4- ZaY
vl)picolinamide 0 KON\/Q
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am da

N- (pt peri diRpbodaks8i (1-(4- (trifluoronet hyl)plien / A
yl ) pi peri di n? yl oxg/l) ]benzof ur an- 2- car boxam de tert- butpﬁT US2%U§ O?”i'l (4-
(trifluoromethy Opheny Opiperidind-yloxy)benzofuran-2- carbox

) pi peridi ne-1- carboxyl ate Wabjs peri di n-4-y1)-5-(1-(4- (tritluor

hyl ) ph&wy Opi perid i mMNeyd oxy ) benz
2009//065131PCT/ US2008/ 083801 Tabl e

f ur an- 2- car boxan$traeure

VO

N-(1-(4-cyanobenzyl)piperidin-4-
y1)-5-(1-(4-cyanophenyl)piperidin-
4-yloxy)picolinamide

1

O—Ungmﬁ“

N-(1-(pyridin-4-ylmethyl)piperidin-
4-y1)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)picolinamide

N-(1-(4-cyanobenzyl)piperidin-4-
y1)-5-(1-(4-
(trifluoromethy!)phenyl)piperidin-
4-yloxy)picolinamide

N-(1-(pyridin-3-yIlmethyl)piperidin-
4-y1)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)picolinamide

K@O\,@) :

N-(1-(pyridin-3-y lmethyl)piperidin-
4-y[)-5-(1-(4-
cyanophenyl)piperidin-4-
yloxy)picolinamide

T oY

onet




No. Name  SfLughi
(trlfluororrethoxy

o

5192 N-(1-(py rid in-2-ylmethyl)piperj
enyl )piperid in -4-yl oxy)benzof uran-

(g'ﬂ;ﬁbzm‘% gl 64144

car oxam de cFo

Table 1

No.

Name

Structure

methyl 4-((4-(5-(1-(4-
cyanophenyl)pipendin-4-
yloxy)picolinamido)piperidin- -
yl)methyl)benzoate

RaeUs andies

methyl 4-((4-(5-(1-(4-
(trifluoromethyl)pheny)piperidin-
4-yloxy)picolinamido)piperidin-1-
ylmethyl)benzoate

tert-butyl 4-(6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)nicotinamido)piperidine-1-
carboxylate

F

F RPN &
Ao O

10

N-(1-(pyndin-4-ylmethyl)piperidin-
4-y1)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)nicotinamide

F

(Ve ants

1]

N-(1-(4-fluorobenzyl)piperidin-4-
y1)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy micotinamide

F

O o0
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93 N (1-¢( py@b%wﬁglﬂ met hyppi peri di n4-y1)-6-(1-(4-
p

(trifluoronethyp

N-(1-(4-fluorobenzyl)piperidin-4- y1)-6-(1-(4-

PCT/US2
JUS2(08/( e?]UlF3C

enyQpi peri di n- 4-yl oxy) benzof uran-2-carbox am

94

(trif]l uoromet hoxy) phenyl) pi peridi n -4Fapld bxy) benzo furan-2- car boxam de CF3

No. Name

Structure

tert-butyl 4-(4-(1-(4-

12 (trifluoromethyl)phenyl)piperidin-
4-yloxy)picolinamido)piperidine-1-
carboxylate

N-(1-(pyridin-4-ylmethyl)piperidin- N
13 | 4yD-4-(1-(4- 1
(trifluoromethyl)phenyl)piperidin- 4
4-yloxy)picolinamide
|
—
N
F
ML
N-(1-(pyridin-4-ylmethyl)piperidin- O\ N J
H
14 4-y1)-5-(1-(4- N
(trifluoromethyl)phenyl)piperidin- 4
4-yloxy)nicotinamide N
—
N
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95 N-(1-(pyridin-3-yl methyDpi peridin- 4-yl)-6-(1-(4-

(trifluoronethoxy)phenyl)piperidin -4-y | oxy)benzo furan-2-

96 N-(1-(pyrid in-3-y hnethyppiperidind-yl)-6-(1-(4-

(trif
FaC. "

car boxam de CF 30

| uor onet hyl ) phenyl ) pi peri d i n4- yladkey) benzof ur an- 2- car boxam de

"Na 1

Name

Structure

15

tert-butyl 4-(2-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-
yloxy)isonicotinamido)piperidine-
1-carboxylate

16

N-(1-(4-fluorobenzyl)pipendin-4-
y1)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)nicotinamide

17

N-(1-(4-cyanobenzyl)piperidin-4-
y1)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)nicotinamide

NC
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p -/ Table 1 No Name Structur
WO 2009/065131 & fuszaﬁl §3801
N- ( 1 (2 cyanobenzyl) pi peridin-4- (trilluoronethoxy) pheny&al peri
xy) benzof uran- 2- car boxam de
Table 1
No. Name Structure
F
F
=N
N-(1-(pyridin-3-ylmethyl)piperidin- N /
15 | 4YD-5-(1-4- H
(trifluoromethyl)phenyl)piperidin-
4-yloxy)nicotinamide o
N
——
Ng /
F
F
N-(piperidin-4-yl1)-2-(1-(4- _
19 | (trifiuoromethylyphenyl)piperidin- N
4-yloxy)isonicotinamide N / H
N
e
NH
F
F
F
N-(1-(pyridin-4-ylmethyl)piperidin- !
s | 4YD2-(14-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)isonicotinamide © d
—
N/
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CRO H ON 98 N-(1-(2-cyanobenzyl)p Eperidin-4- yl)-6-(t-(4-

(trifluoronethyl)pheny Dpiperidi n4-yl oxy) benzof uran-2-carboxam de F.0 40 o
CN

Table 1
No. Name Structure
F
gis!
N N
N-(1-(4-cyanobenzyl)piperidin-4- AN / H
5y | YD1
(trifluoromethyl)pheny!)piperidin- 0
4-yloxy)isonicotinamide
NC
F
=
SWy
N-(1-(4-fluorobenzyl)piperidin-4- N ] H
272 yl)-2-(l-(4—
(trifluoromethyl)phenyl)piperidin- ol
4-yloxy)isonicotinamide
F
0
(R)-tert-butyl 3-(5-(1-(4- § >\f0
7 (trifluoromethyl)phenyl)piperidin- E o N
4-yloxy)picolinamido)pyrrolidine- F /O
l-carboxylate AN | N
=
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/99 N-(1

4- onxy)benzo

01---S---

ur an-

L4;5f | uoromet hy Qoenzyl) pi peridin- 4-yl 3
?muﬁ 1iccarboxamde (trlIIuoronEthyI)phenygbﬁgg%w%ﬂﬁ$MF3o

Table 1

No.

Name

Structure

24

(R)-N-(pyrrolidin-3-y1)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)picolinamide

F s
QLY

25

(R)-N-(1-(pyridin-4-
ylmethyl)pyrrolidin-3-y1)-5-( 1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)picolinamide

26

(S)-tert-butyl 3-(5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)picolinamido)pyrrolidine-
1-carboxylate

O N
X O
A L\N“'
.

27

(S)-N-(pyrrolidin-3-yl)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)picolinamide

F

H
o N
: @
Z N
™

F
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CEr i 1 vor o Pl

yl)pi perid in-

I | uor onet hyQoenzyl ) pi pertel in- 4-y

F3C - - - ol k, 1I)HT§I]S(2(:}'U_S$(J§13_8(]1

Table 1

No.

Name

Structure

28

N-(1-(4-cyanobenzyl)piperidin-4-
y1)-4-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)picolinamide

NC

29

N-(1-(4-fluorobenzyl)piperidin-4-
yl)-4-(1-(4-
(trifluoromethy)phenypiperidin-
4-yloxy)picolinamide

30

(S)-N-(1-(pyridin-4-
ylmethyl)pyrrolidin-3-yl)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)picolinamide
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CF 3 101 N-(1- ridin-3-yl methyl) pi idind-yl)-5-(1-(4-
(trilluor or?&#ﬁé‘?%ﬁ?ﬁéh;/r) pi %emedi %)gl 5elrlox;/)nbe%22)f urgin- g"-‘?&é‘#%%%?’éﬂﬂ%ﬂale F, el101

(o}
Table 1
No. Name Structure

(S)-N-(1-(4- F on
cyanobenzyl)pyrrolidin-3-yl)-5-(1- N
| o g
(triflucromethyl)phenyl)piperidin- & N
4-yloxy)picolinamide O\ |
5 ™

(8)-N-(1-(4- F < > .
fluorobenzyl)pyrrolidin-3-yl)-5-(1-

(trifluoromethyl)phenyl)piperidin- N o
SUSH
=

4-yloxy)picolinamide

4-yloxy)picolinamide

(R)-N-(1-(4- F /-Q—CN
cyanobenzyl)pyrrolidin-3-yl)-5-(1- N
33 | (4- PR C]’\
(trifluoromethy)pheny)piperidin- O\ /@)
H
o X

(R)-N-(1(4- -
fluorobenzyl)pyrrolidin-3-yl)-5-(1-

(trifluoromethyl)phenyl)piperidin- @\ D/ifj)LN
H
T

F

4-yloxy)picolinamide

F

N-(1-(4-cyanobenzyl)piperidin-4-
35 YD-6-U-¢- o I N/ON/\Q\
(trifluoromethyl)phenyl)piperidin- O\ Q)\H o

4-yloxy)nicotinamide
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102 err-b [ 4- -met hyl-5- (1- (4-
(trifluor oun‘%pﬁy[}'lﬁfugﬁéhyppi peri di n4-yl oxy) benzot ur an- 2- caﬁ%é&%‘r’#%%%% peri di ne-

1- earboxy |l ate

Table 1
No. Name Structure

F
N-(1-phenethylpipenidin-4-yl)-5-(1- N/\/Q
36 | " I N/O
(trifluoromethyl)phenyl)piperidin- /('\j/L
o Y

4-yloxy)picolinamide "

F
N-(1-(naphthalen-2- |

17 ylmethyl)piperidin-4-y1})-5-(1-(4- : /FR@\ ?\N/O“/\Qﬁ
(trifluoromethyl)phenyl)piperidin- U\ D/@-) N z
X

4-yloxy)picolinamide

F

N-(1-benzylpiperidin-4-y1)-5-(1-(4- 0
38 | (trifluoromethyl)phenyl)piperidin- F P!
SUSh
o 2

4-yloxy)picolinamide

N-(1-(8- F

(dimethylamino)benzyl)piperidin- £ o

39 | 4-yD)-5-(1-(4- F MQ
(trifluoromethyl)phenyl)piperidin- U\D 4 | N |
4-yloxy)picolinamide “x

N-(1-(4- ;

morpholinobenzyl)piperidin-4-y1)- N o
40 | 5-(1-(4- A
trifluoromethyl)phenyl)piperidin- |
(trifluoromethyl)phenyl)piperidin &Q H K/O

4-yloxy)picolinamide
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Table 1

No.

Name

Structure

41

N-(1-(4-cyanobenzyl)azetidin-3-
yD)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)picolinamide

42

N-(1-(pyridin-4-ylmethyl)azetidin-
3-yD)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)picolinamide

43

N-(1-(pyridin-4-ylmethyl)piperidin-
4-y1)-6-(1-(4-
(trifluoromethy!)phenyl)piperidin-
4-yloxy)picolinamide

44

N-(1-(pyrimidin-5-
ylmethyl)piperidin-4-y1)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)picolinamide

45

methyl 4-((4-(6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)nicotinamido)piperidin-1-
yl)methyl)benzoate

46

4-((4-(6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)nicotinamido)piperidin-1-
yDmethyl)benzoic acid
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WO 2009/ 06 008/ 11838111 Table 1 No, Nane St 3
N- et hyl - 5%%325@({ ﬁ 4-y1)-5-(1- (4- PUGESGrssh?

(trifluoronethyl )phenyl )pl peri di n4-yl oxy) benzof ur an- 2- car boxam de

Table 1
No. Name Structure
R
5-(1-(4- L ],“
(trifluoromethyl}phenyl)piperidin- %
47 | 4-yloxy)-N-(1-((1-trityl-1H- i © “\/<\hj Q
imidazol-4-ylymethyl)piperidin-4- F

yl)picolinamide O O

4-yloxy)picolinamide F

° =
N-(1-((1 H-imidazol-4- U | H
43 yDymethyl)piperidin-4-yl)-5-(1-(4- ﬁ \Q\N/N\O N
(trifluoromethyl)phenyl)piperidin- ' N\}\/

tert-butyl 3-(5-(1-(4- =
(trifluoromethyl)phenyl)piperidin- ; |

49 | 4- F
yloxy)picolinamido)propylcarbama | F
tc

>0 (trifluoromethyl)phenyl)piperidin-

4-yloxy)picolinamide

N-(3-(pyridin-4- O/ I\ ) . /\N
ylmethylamino)propyl)-5-(1-(4- YQ/ P Ne -~ .
F
F

(trifluoromethyl)phenyl)piperidin-
4-yloxy)pyridine-3-sulfonamide

N-(1-(pyridin-4-ylmethyl )piperidin- FSC\@\ 9 m
51 | 4yD-6-(1-(4- N O\ O/@/E N
o

N-(1-(pyridin-4-ylmethyDpiperidin- | "° 0 | SN

4-y1)-6-(1-(4- o
32 cyanophenyl)piperidin-4- | oS g\NH

yloxy)pyridine-3-sulfonamide =
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Table 1
No. Name Structure
6-(1-(4-cyanobenzyl)piperidin-4- o | =
53 yloxy)-N-(1-(pyridin-4- SN =N
ylmethyl)piperidin-4-yl)pyridine-3- /Q/\O\({Q/o H
sulfonamide NC 7
tert-butyl 4-(6-(1-(4- PG ° NBos
(trifluoromethyl)phenyl)piperidin- \Q\ Il
54 | 4-yloxy)pyridine-3- = ﬁ\
sulfonamido)piperidine-1- | o H
carboxylate
FaC.
. . . o N-l
N-(piperidin-4-yl)-6-(1-(4- \O\ I
55 | (trifluoromethyl)phenyl)piperidin- N
4-yloxy)pyridine-3-sulfonamide | P O H
N-(1-(4-cyanobenzyl)piperidin-4- FoC 0
y)-6-(1-(4- s
>6 (trifluoromethyl)phenyl)piperidin- | o N o
4-yloxy)pyridine-3-sulfonamide
FaC
N-(1-(3-cyanobenzyl)piperidin-4- 0
57 | YD6-(1-(4- A
(trifluoromethyl)pheny)piperidin- Icl) g
4-yloxy)pyridine-3-sulfonamide e CN




104 N-net hy1l-N-(1-(pyridin-4- ylnmethyl)piperidin-4-yl)-5-(1-(4-
(trtfluoronethyl)phenyl)pi peridin- 4-yl oxy)benzof uran-2-car boxam de

F3C

Table 1

No.

Name

Structure

58

N-(1-(4-
(trifluoromethyl)benzyl)piperidin-
4-y1)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)pyridine-3-sulfonamide

FaC

=n=0
/

o]
€T

Yo

59

N-(1-(3-
(trifluoromethyl)benzyl)piperidin-
4-y1)-6-(1-(4-
(trifluoromethy)pheny)piperidin-
4-yloxy)pyridine-3-suifonamide

F:C

60

- N-(1-(4-fluorobenzoyl)piperidin-4-

y1)-6-(1-(4-
(trifluoromethy)phenyl)piperidin-
4-yloxy)pyridine-3-sulfonamide

FaC

i Nj
Dy o0

61

tert-butyl 4-(3-methyl-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-
carboxamido)piperidine-1-
carboxylate

F

C&Q@“\CW@(

62

3-methyl-N-(piperidin-4-y[)-6-(1-
(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

F

el
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(trifluorone
N.

sal t

105 N-(1-¢( p&Piﬁg‘%hgbylmt hy1l) pi peri di n4-y1)-5-(1-(4-

enyepi peri di n- 4-yl oxy) benzof uran- 2-

PCT/US2008/08380
carcboxam Qe, ]f or mat e

Table 1

No.

Name

Structure

63

N-(1-(4-fluorobenzyl)pipendin-4-
yl)-3-methyl-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

64

N~(1-(4-cyanobenzyl)piperidin-4-
y1)-3-methyl-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

65

3-methyl-N-(1-(pyridin-4-
ylmethyl)piperidin-4-y1)-6-(1-(4-
(trifluoromethy[)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

66

N-(1-(3-cyanobenzyl)piperidin-4-
yl)-3-methyl-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

67

N-(1-(2-cyanobenzyl)piperidin-4-
yl)-3-methyl-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

NC

71



0 . HC(0) OH 106 N-(1-(pyridin-3- ylsulfonyl)piperidin-4-yl)-6-(1-(4-
(trifluoronethyl)phenyl)pi peridin- 4-yl oxy)benzof uran-2-carboxam de F2C

Table 1
No. Name Structure

3-methyl-N-(1-(pyridin-2- F%?@\
63 ylmethyl)piperidin-4-y1)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin- " 7
4-yloxy)benzofuran-2-carboxamide %@ﬁ
o

3-methyl-N-(1-(pyridin-3- F/L\Q\
69 ylmethylpiperidin-4-y1)-6-(1-(4-

(trifluoromethyl)phenyl)piperidin- H 7,
4-yloxy)benzofuran-2-carboxamide O\?@(N\CM\Q

N-(1-benzylpiperidin-4-yl)-5-(1-(4- N HN_C
70 | cyanobenzyl)piperidin-4- C\O\/O}W
yloxy)benzofuran-2-carboxamide ©

N-(1-benzylpiperidin-4-yl)-5-(1-(4- © \ ”“_<___/\
71 | cyanophenyl)piperidin-4- o
yloxy)benzofuran-2-carboxamide /O/

NC

N-(1-benzylpiperidin-4-yl)-5-(1-(4- | « HN—C
72 | chlorobenzylpiperidin-4- \Q\/ O} W
yloxy)benzofuran-2-carboxamide 0

72



NS

\ 107 N-(1-(4-cyanobenzyppi peri di n-4-
yl).-Nnethyl-5-(1-(4-
(trtfluoromet hypphenyl) pi peri di n4-yl oxy) benzof ur an- 2- car boxam de

Table 1

No.

Name

Structure

73

N-(1-benzylpiperidin-4-yl)-5-(1-(3-
(trifluoromethyl)benzyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

é;@rmfc@

74

N-(1-benzylpiperidin-4-yl)-5-(1-
(3,4-difluorobenzyl)piperidin-4-
yloxy)benzofuran-2-carboxamide

polomessarac

75

N-(1-benzylpiperidin-4-yl)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

ket

F

SRS QSRS

76

N-(1-(pyridin-4-ylmethyl)piperidin-
4-y1)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

e

F

SResSaORN

77

5-(1-{(4-chlorobenzyl)piperidin-4-
yloxy)-N-(1-(pyridin-4-
ylmethy!)piperidin-4-
yl)benzofuran-2-carboxamide

OOy

73




H3C, N

WO 2009/065131

ylsul fonyl) piperidin-4-yl)-6-(1-(4-
-4-yl oxy) benzof uran-2- carboxam de CF 0

sf F3C CN 108 N-(1-(pyridi n-3-

(trifluoronethoxy) ph%%)’}ﬁ%‘f%%ﬁuhi n

Table 1

No.

Name

Structure

78

N-(1-(pyridin-4-ylmethyl)piperidin-
4-yl)-5-(1-(4-

(trifluoromethoxy )phenyl)piperidin
-4-yloxy)benzofuran-2-
carboxamide

O

79

5-(1-(4-cyanobenzyl)piperidin-4-
yloxy)-N-(1-(pyridin-4-
ylmethyl)piperidin-4-
ylhbenzofuran-2-carboxamide

poVen et aua

30

N-(1-benzylpiperidin-4-yD)-5-(1-(4-
(trifluoromethoxy)phenyl)piperidin
-4-yloxy)benzofuran-2-
carboxamide

oo 7

81

tert-butyl 4-(6-(1-(4-
(trifluoromethoxy)phenyl)piperidin
-4-yloxy)benzofuran-2-
carboxamido)piperidine-1-
carboxylate

Jou 4t

CFa0

74




0'4,0 NS

WO2OU9/U/651&1 Table t

No. PCT/US2008/083801

Table 1

No.

Name

Structure

82

tert-butyl 4-(6-(1-(4-
(trifluoromethy!l)phenyl)piperidin-
4-yloxy)benzofuran-2-
carboxamido)piperidine- |-
carboxylate

oo Oty

&3

N-(piperidin-4-y|)-6-(1-(4-
(trifluoromethoxy)phenyl)piperidin
-4-yloxy)benzofuran-2-
carboxamide

Y ot O

g4

N-(piperidin-4-yl)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

FoC

eLen o

85

tert-butyl 4-(5-(1-(4-
(trifluoromethy|)pheny)piperidin-
4-yloxy)benzofuran-2-
carboxamido)piperidine-1-
carboxylate

SRS ana

FiC

86

N-(piperidin-4-y1)-5-(1-(4-
(trifluoromethyl)pheny1)piperidin-
4-yloxy)benzofuran-2-carboxamide

SRS

Fa

75




Nane Str
i peridi n-4?\§’

4-yl oxy) benzof ur an- 2- car boxam de .

N-nmet hyl - N- (1- (pyridi n-3- yl nethy
%#5@;06%9?4 (trifluoronmethyOQpheny Opi peri di ﬂ{?:’r/uszousmsssol
\

as 111) /

Table 1

No.

Name

Structure

87

N-(1-(pyridin-4-yImethyl)piperidin-
4-yl)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

FaC.

oL tOy

88

N-(1-(pyndin-4-ylmethyl)piperidin-
4-y1)-6-(1-(4-
(trifluoromethoxy)phenyl)piperidin
-4-yloxy)benzofuran-2-
carboxamide

CF40.

S oo,

89

- N-(1-(4-cyanobcenzyl)piperidin-4-

yD)~6-(1-(4-
(trifluoromethoxy)phenyl)piperidin
-4-yloxy)benzofuran-2-
carboxamide

Raeueatee

90

N-(1-(4-cyanobenzyl)piperidin-4-
yD-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

FaC

oot C

CN

91

N-(1-(4-fluorobenzyl)piperidin-4-
yb)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

oL

76




FC 110 \bl(-)(zali-s,gu,}%gyanobe_nzyl ) pi peridin-4- yl)-Nnet hy]P'(%T’[iS}ﬁO /%533801 _
y -

(trifluoroneth

pheny Op iperi d in-4 -yl oxy)benzofuran-

carbox amd e

Table 1

No.

Name

Structure

92

N-(1-(pyridin-2-ylmethyl)piperidin-
4-y1)-6-( 1-(4-
(trifluoromethoxy)phenyl)piperidin
-4-yloxy)benzofuran-2-
carboxamide

CF0

ooty

93

N-(1-(pyridin-2-ylmethyl)piperidin-
4-y1)-6-(1-(4-
(trifluoromethyl}phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

oLt

94

N-(1-(4-fluorobenzyl)piperidin-4-
y1)-6-(1-(4-
(trifluoromethoxy)phenyl)piperidin
-4-yloxy)benzofuran-2-
carboxamide

PouotC

95

N-(1-(pyridin-3-ylmethyl)piperidin-
4-yl)-6-(1-(4-
(trifluoromethoxy)phenyl)piperidin
~4-yloxy)benzofuran-2-
carboxamide

CF30,

ot

96

N-(1-(pyridin-3-ylmethyl)piperidin-
4-y1)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

F3C.

Moot

77




411,

Fc
Table 1
No. Name Structure
N-(1-(2-cyanobenzyl)piperidin-4- CFa0
y1)-6-(1-(4- \Q
97 | (trifluoromethoxy)phenyl)piperidin

-4-yloxy)benzofuran-2-
carboxamide

N-(1-(2-cyanobenzyl)piperidin-4-
yh)-6-(1-(4-

. MV
(trifluoromethyl)phenyl)piperidin- m
4-yloxy)benzofuran-2-carboxamide ©

F3C
N-(1-(4-
(trifluoromethyl)benzyl)piperidin- >-N—<:>

99 | deyl)-6-(1-(4- O\(@jH
(trifluoromethy()phenyl)piperidin- o °
4-yloxy)benzofuran-2-carboxamide -
(trifluoromethyt)benzyl)piperidin- (\ N\

100 | 4-y1)-5-(1-(4- o a
(trifluoromethyl)phenyl)piperidin- /©/
4-yloxy)benzofuran-2-carboxamide | FC CF;
N-(1-(pyridin-3-ylmethyl)piperidin- W—C

1oy | 4304 U C\@H /N
(trifluoromethyl)phenyl)piperidin- o o N
4-yloxy)benzofuran-2-carboxamide FiC-

| 0
tert-butyl 4-(N-methyl-5-(1-(4- \ N_<:\/J {
(trifluoromethyl)phenyl)piperidin- AR 074

102 | 4-yloxy)benzofuran-2-

carboxamido)piperidine-1-
carboxylate




111 N-(1-¢( zy Op iperid in-4- yl)-Nrnethyl-5-
(trifl uororzr\eyt %@P@gﬁeﬁyl)pl peri di n4-yl oxy) benzof uran- 2- ca

112 N-(1-i sonicot

i noyl pi peridin-4-y 0-6-

(144-

f{(‘él‘/l(SQOllS/ 83801

(trifluoronethyl)pheny

Opi peri di n4-yl oxy) benzof ur an- 2- ear boxiabiede

No.

Name

Structure

103

N-methyl-N-(piperidin-4-yl)-5-(1-
(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

SRoTa%

104

N-methyl-N-(1-(pyridin-4-
ylmethyl)piperidin-4-y1)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

105

N-(1-(pyridin-4-ylmethyl)piperidin-
4-y1)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-
carboxamide, formate salt

SResTaS

-HC(O)OH

106

N-(1-(pyridin-3-
ylsulfonyl)piperidin-4-y1)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

107

N-(1-(4-cyanobenzyl)piperidin-4-
y1)-N-methyl-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

CN

108

N-(1-(pyridin-3-
ylsulfonyl)piperidin-4-yl)-6-(1-(4-
(trifluoromethoxy)phenyl)piperidin
-4-yloxy)benzofuran-2-
carboxamide

0



113 ert-butyl 4454144- cyanobenzyppi peridin-4- yl oxy)benzof uran-2-
carboxam do)p i perid in e-1- carboxyl ate

Table 1

No.,

Name

Structure

109

N-methyl-N-(1-(pyridin-3-
ylmethyl)piperidin-4-y1)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

°Q

Fa

e

110

N-(1-(3-cyanobenzy!)piperidin-4-
y)-N-methyl-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

SRes AT

| S

FC

111

N-(1-(2-cyanobenzyl)piperidin-4-
yl)-N-methyl-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)bcnzofuran-2-carboxamide

°Q

F3

eI

112

N-(1-isonicotinoylpiperidin-4-yl)-6-
(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

E:C

&

113

tert-butyl 4-(5-(1-(4-
cyanobenzyl)piperidin-4-
yloxy)benzofuran-2-
carboxamido)piperidine-1-
carboxylate

ReUeR oA A

114

N-(1-benzylpiperidin-4-yl)-3-(1-(4-
cyanobenzyl)piperidin-4-
yloxy)benzofuran-2-carboxamide

RoUsasesaTas

N-(1-isonicotinoylpiperidin-4-yl)-5-
(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

ST T

116

N-(1-benzylpiperidin-4-yi)-3-(1-(4-
carbamoylbenzyl)piperidin-4-
yvloxy)benzofuran-2-carboxamide

- ﬂU ResSana

80




114 1V-(1- q?a M))J‘o Bperid in-4-yl)-5-(1-(4- cyanobenzyl ) BcRGIs8hsofsthi
yl exy) benzof ur an- car boxam i de N-(1l-isonicot Tnho yip iperid
in-4 -y1)-5- (1-(4-
(trifluoronethyl)phenyl) pi peri di n4- ylTakilg)lbenzof ur an- 2- car boxam de
No. Name Structure
o \N_C
N-methyl-N-(1-(pyridin-2- Q \CQ—\( N\
117 | ylmethyDpiperidin-4-yl)-5-(1-(4- 0 N
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide
FaC
Jada
N-(1-isonicotinoylpiperidin-4-yl)- O\CEM 7\
118 N-methyl-5-(1-(4- o] o
(trifluoromethyl)phenyl)piperidin- =N
4-yloxy)benzofuran-2-carboxamide
Fg,C
7 O
N-methyl-N-(1-(4- A\
(trifluoromethyl)benzyl)piperidin- S 9
119 | 4-yD)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin- CFy
4-yloxy)benzofuran-2-carboxamide
FiC
(R)-tert-butyl 3-(5-(1-(4- HNow
(trifluoromethyl)phenyl)piperidin-
120 | 4-yloxy)benzofuran-2-
carboxamido)pyrrolidine-1-
carboxylate FiC
rQ
(R)-N-(pyrrolidin-3-yl)-5-(1-(4- Q/ m N+
121 | (trifluoromethyl)phenyl)piperidin- 0 o
4-yloxy)benzofuran-2-carboxamide
FoC
- g (0] HMie
(R)-N-(1-(pyridin-4- A N N
19y | yimethyDpyrrolidin-3-y1)-5-(1-(4- DA /

(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide




116 N-(1-benzyl Mperidin-4 -y1)-5- (1 (4
yl oxy) benzof ur an- 2- car boxam de

car banoyl benzyl ) pi peri di n-4-

Table 1

No. Name

Structure

(R)-N-(1-(pyridin-3-
ylrncthyl)pyrrohdm 3-yl)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

123

(R)-N-(1-(pyridin-2-

124 ylmethyl)pyrrolidin-3-yl)-5-(1-(4-
(trifluvoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide

| F

(R)-N-(l-isonicotinoylpyrrolidin-3-

125 yl)'5_(l'(4'
(trifluoromethyl)phenyl)piperidin-

(trifluoromethyl)phenyl)piperidin-
4-yloxy)bcnzofuran-2-carboxamide

e}
4-yloxy)benzofuran-2-carboxamide
FoC
HiNowee, .
(R)-N-(1-(pyridin-3- U \ Q M
lsulfonyl idin-3-y-5-(1-(4-
126 | Yisu fonyl)pyrrolidin-3-yl)-5-(1-(4 g o O/; X,

(S)-tert-butyl 3-(5-(1-(4-
chlorobenzyl)piperidin-4-
127 | yvloxy)benzofuran-2-
carboxamido)pyrrolidine-1-
carboxylate

(8)-3-(1-(4-chlorobenzyl)piperidin- | © H\\—O
128 | 4-yloxy)-N-(pyrrolidin-3- \Q\/ O/ \ N
yl)benzofuran-2-carboxamide N

(8)-5-(1-(4-chlorobenzyl)piperidin-
4-yloxy)-N-(1-(pyridin-4-
ylmethyl)pyrrolidin-3-
yDbenzofuran-2-carboxamide

129

yl}benzofuran-2-carboxamide

(8)-5-(1-(4-chlorobenzyl)piperidin- HA\O
130 4-yloxy)-N-(1-(pyridin-3- Q\Q O/m N = |
ylmethy)pyrrolidin-3- ~ o 0 S

5-(1-(4-carbamoylbenzyl}piperidin-
4-yloxy)-N-(1-(pyridin-4-
ylmethyl}piperidin-4-
yl)benzofuran-2-carboxamide

13]

82




WO 2009/ 065&, ({6 2008/ 083801 Table 1 No. Name Yo, 17
N- et hyl - %%pyr? in-2 - ylmethyDpi peridin-4-yl)-5- (?CE4 ﬁarﬁ]ﬁsluﬁor onet hy
Ophenyl )D iperid in4-ylo xy)benzofuran-2-carboxamn de rim
Table 1
No. Name Structure
N
5-(1-(4-carbamoylbenzyl)piperidin- 7N
d-yloxy)-N-(1- =
2

1321 {sonicotinoylpiperidin-4- HaN O/ OWNCN \

yDbenzofuran-2-carboxamide N o Y

CN
5-(1-(4-carbamoylbenzyl)piperidin-
4-yloxy)-N-(1-(4- o

133 S
cyanobenzyl)piperidin-4- o HN_CN
yl)benzofuran-2-carboxamide HN C]/ m

N o o

7N
5-(1-(4-carbamoylphenyl)piperidin- —
4-yloxy)-N-(1-(pyridin-4- ° A “NCN

134 e
ylmethyl)pipendin-4- N S b
yl)benzofuran-2-carboxamide (O/

HZN\l
o)

/N
5-(1-(4-carbamoylphenyl)piperidin- 5 —
4-yloxy)-N-(1- A HN‘C"‘

15 S L o
isonicotinoylpiperidin-4- N " 5
yDbenzofuran-2-carboxamide 0N ‘/O/

N
0
N
5-(1-(4-carbamoylphenyl)piperidin-

136 4-yloxy)-N-(1-(4- 0 N HNCN
cyanobenzyl)piperidin-4- U \Q:H
yDbenzofuran-2-carboxamide °© ©

HaN
o
N-(1-(pyridin-4-ylmethyl)piperidin- “_C

137 | (trifluoromethoxy)phenyl)piperidin N >, 7N\
-4-yloxy)benzo[b]thiophene-2- O/O/ ==
carboxamide CFs

&3




F3c

Table 1

No.

Name

Structure

138

N-(1-(pyridin-4-ylmethyl)piperidin-
4-y)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[b]thiophene-2-
carboxamide

AT

139

N-(1-(pyridin-4-ylmethyl)piperidin-
4-y1)-5-(1-(4-
chlorophenyl)piperidin-4-
yloxy)benzo[b]thiophene-2-
carboxamide

140

rert-butyl 4-(6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[b]thiophene-2-
carboxamido)piperidine-1-
carboxylate

F3 C\Q\

Q0T

O

141

N-(piperidin-4-y1)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[b]thiophene-2-
carboxamide

142

N-(1-(pyridin-4-ylmethyl)piperidin-
4-y1)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[b]thiophene-2-
carboxamide

84




118 N-(1-i sqoi6@dssiey! pi peridin-4-yl)- N-nethyl-5-(1- (4-pcrus2008083801
(trifluoronethyl)pheny O iperidind-y to xy)benzofu ran-2-carbo xam de

/

\

Table 1

No.

Name

Structure

143

N-(1-(pyridin-2-ylmethyl)piperidin-
4-yD)-6-(1-(4-
(trifluoromethyl)pheny)piperidin-
4-yloxy)benzo[b]thiophene-2-
carboxamide

FiC

ooty

144

N-(1-(4-cyanobenzyl)piperidin-4-
y1)-6-(1-(4-
(trifluvoromethyl)phenyl)piperidin-
4-yloxy)benzo[b]thiophene-2-
carboxamide

Yoot

N

145

N-(1-(3-cyanobenzyl)piperidin-4-
yD-6-(1-(4-
(trifluoromethyl)phenyl)piperndin-
4-yloxy)benzo[b]thiophene-2-
carboxamide

Fy

Ty

146

N-(1-(2-cyanobenzyl)piperidin-4-
y)-6-(1-(4-
(trifluvoromethyl)phenyl)piperidin-
4-yloxy)benzo[b]thiophene-2-
carboxamide

ooy

147

tert-butyl 4-(3-chloro-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[b]thiophene-2-
carboxamido)piperidine- |-
carboxylate

Yo ool

148

3-chloro-N-(piperidin-4-y1)-6-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[b]thiophene-2-
carboxamide

F2C

T es S ats

149

tert-butyl 4-(5-(1-(4-
(trifluoromethyl)pheny!)piperidin-
4-yloxy)benzo[b]thiophene-2-
carboxamido)piperidine-1-
carboxylate

Shessatan
&

FaC

85




F3C
) o>-(1-(4-

119 oNoswisugl - N- (1- (4- (trifluoronet hypbenzyppi p&tghobirodssid

(t riffuoronmet hyDpheny q:) i perid in-

y| oyv\ henzof uran-2-carhoxam de

Table 1

No. Name

Structure

N-(piperidin-4-yl)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[b]thiophene-2-
carboxamide

150

3-chloro-N-(1-(pyridin-4-
ylmethyl)piperidin-4-yl)-6-(1-(4-
151 | (trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[b]thiophene-2-
carboxamide

3-chloro-N-(1-(pyridin-3-
ylmethyl)piperidin-4-y1)-6-(1-(4-
152 | (trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[b]thiophene-2-
carboxamide

3-chloro-N-(1-(pyridin-2-
ylmethyl)piperidin-4-yl)-6-(1-(4-
153 | (trifluoromethyl}phenyl)piperidin-
4-yloxy)benzo[b]thiophene-2-
carboxamide

3-chloro-N-(1-(4-
cyanobenzyl)piperidin-4-yi)-6-(1-
(4-
(trifluoromethyl}phenyl)piperidin-
4-yloxy)benzo[b]thiophene-2-
carboxamide

154

3-chloro-N-(1-
isonicotinoylpiperidin-4-yl}-6-(1-
(4-
(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzo[b]thiophene-2-
carboxamide

155

86




120 (1)-ten-butyl. 3-(5-(1-(4- (idcinfdzbioesei hyl ) pheny

el:,;  wo20lvgs131 ) :
o iperid in-4 -yloxy)bcnzoftiran-2- carboxam do)pyrro | id ine-1- ca
rboxylate FaC
Table 1
No. Name Structure

tert-butyl 4-(5-(1-(4-

o}
O (I}
F
(trifluoromethyl)phenyl)piperidin-

156 . . HN
4-yloxy)-2,3-dihydro-1H-inden-1- C

ylamino)piperidine-1-carboxylate
O

\\4

8]
£ F N
N-(5-(1-(4-
(trifluoromethylyphenyl)piperidin-
F
HN\O

157 4-yloxy)-2,3-dihydro-1H-inden-1-
yDpiperidin-4-amine

Q
1-(pyridin-4-ylmethyl)-N-(5-(1-(4- ¢
H N\C\

NH

158 (trifluoromethyl)phenyl)piperidin-
4-yloxy)-2,3-dihydro-1H-inden-1-
yl)piperidin-4-amine

N
7]
=N

e

1-(4-fluorobenzyl)-N-(5-(1-(4-
159 (trifluoromethyl)phenyl)piperidin-

4-yloxy)-2,3-dihydro-1H-inden-1-
yl)piperidin-4-amine

&7



121 (R -N-(p)rrolidin-3-y1)-5-(1-(4- (trlnuororrethyl)phen eridind-y
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[00149] For simplicity, chemical moicties are defined and referred to throughout primarily
as univalent chemical moieties (e.g., alkyl, aryl, etc.). Nevertheless, such terms are also used
to convey corresponding multivalent moieties under the appropriate structural circumstances
clear to thosc skilled in the art. For cxample, while an ““alkyl” moicty can refer to a
monovalent radical (e.g. CH1-CH>-), In some circumstances a bivalent linking moiety can be
“alkyl,” in which case those skilled in the art will understand the alkyl to be a divalent radical
(e.g., -CH,-CH,-), which is equivalent to the term “alkylene.” (Similarly, in circumstances in
which a divalent moiety is required and is stated as being “'aryl,” those skilled in the art will
understand that the term ““aryl” refers to the corresponding divalent moiety, arylene). All
atoms are understood to have their normal number of valences for bond formation (i.e., 4 for
carbon, 3 for N, 2 for O, and 2, 4, or 6 for S, depending on the oxidation state of the S).
Nitrogens in the presently disclosed compounds can be hypervalent, e.g., an N-oxide or
tetrasubstituted ammonium salt. On occasion a moiety may be defined, for example, as (A),-
B-, wherein a is ( or 1. In such instances, when a is 0 the moiety is B- and when a is | the
moiety is A-B-.

[00150] As used herein, the term “alkyl” includes alkyl, alkenyl and alkynyl groups of a
designed number of carbon atoms, desirably from | to about |2 carbons (i.e., inclusive of ]
and 12). The term “C,,-C,, alkyl” means an alkyl group having from m to n carbon atoms (i.e.,
inclusive of m and n). The term “C,,-C,, alkyl” means an alkyl group having from m to n
carbon atoms. For example, “C,-Cs 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 (1.e., an alkylene group). In the case of an alkyl
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hexyl, heptyl, 3-ethylbutyl, 3-hexenyl and propargyl. If the number of carbon atoms is not
specified, the subject “alkyl” or “alkyl” moiety has from 1 to 12 carbons.
[00151] The term “haloalkyl™ is an alkyl group substituted with one or more halogen
atoms, e.g. F, Cl, Br and [. 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.
[00152] The term “aryl” represents an aromatic carbocyclic 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 aromatic, (¢.g., 1,2,3,4-tetrahydronaphthyl, naphthyl).
Examples of aryl groups include phenyl, 1-naphthyl, 2-naphthyl, indanyl, indenyl,
dihydronaphthyl, fluorcnyl, tetralinyl, 2,3-dihydrobenzofuranyl and
6,7,8,9-tetrahydro-5H-benzo[a]cycloheptenyl. 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.
[00153] The term "heteroaryl" refers to an aromatic ring system containing at least one
heteroatom sclected 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,
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, pteridiny],

benzothiazolyl, imidazopyridinyl, imidazothiazolyl, dihydrobenzisoxazinyl, benzisoxazinyl,
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L,,,.."L lexnddlingayl, benzodioxanyl, benzoxazolinonyl, pyrrolyl N-oxide, pyrimidiny! N-oxide,
pyridazinyl N-oxide, pyrazinyl N-oxide, quinolinyl N-oxide, indolyl N-oxide, indolinyl N-
oxide, isoquinolyl N-oxide, quinazolinyl N-oxide, quinoxalinyl N-oxide, phthalazinyl N-
oxide, imidazolyl N-oxide, isoxazolyl N-oxide, oxazolyl N-oxide, thiazolyl N-oxide,
indolizinyl N-oxide, indazolyl N-oxide, benzothiazolyl N-oxide, benzimidazolyl N-oxide,
pyrrolyl A-oxide, oxadiazolyl N-oxide, thiadiazolyl N-oxide, triazolyl N-oxide, tetrazolyl N-
oxide, benzothiopyranyl S-oxide, benzothiopyranyl S,S-dioxide. Preferred heteroaryl groups
include pynidyl, pyrimidyl, quinolinyl, indolyl, pyrrolyl, furanyl, thienyl and imidazolyl,
pyrazolyl, indazolyl, thiazoly! and benzothiazolyl. In certain embodiments, each heteroaryl is
selected from pyridyl, pynmidinyl, pyridazinyl, pyrazinyl, imidazolyl, isoxazolyl, pyrazolyl,
oxazolyl, thiazolyl, furanyl, thienyl, pymrolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl,
isothiazolyl, pyridinyl-N-oxide, pyrrolyl N-oxide, pyrimidinyl N-oxide, pyridazinyl N-oxide,
pyrazinyl N-oxide, imidazolyl N-oxide, isoxazolyl N-oxide, oxazolyl N-oxide, thiazolyl N-
oxide, pyrrolyl N-oxide, oxadiazolyl N-oxide, thiadiazolyl N-oxide, triazolyl N-oxide, and
tetrazolyl N-oxide. Preferred heteroaryl groups include pyridyl, pyrimidyl, quinolinyl,
indolyl, pyrrolyl, furanyl, thicnyl, 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.
[00154] The term "heterocycloalkyl" refers to a non-aromatic ring or ring system
containing at least one heteroatom that is preferably sclected 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 heterocycloalkenyl). The
heterocycloalkyl ring is optionally fused to other heterocycloalky! 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]octyl, morpholinyl, thiomorpholinyl, thiomorpholinyl S-oxide,
thiomorpholinyl S,S-dioxide, 2-oxazolidonyl, piperazinyl, homopiperazinyl, piperazinonyl,

pyrrolidinyl, azepanyl, azetidinyl, pyrrolinyl, tetrahydropyranyl, piperidinyl,
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dihydropyridinyl, dihydropyrimidinyl, dihydrofuryl, dihydropyranyl, imidazolidonyl,
tetrahydrothienyl S-oxide, tetrahydrothienyl S,S-dioxide and homothiomorpholinyl S-oxide.
Especially desirable heterocycloalkyl groups include morpholinyl, 3,4-dihydroisoquinolin-
2(1H)-yl, tetrahydropyranyl, piperidinyl, aza-bicyclo[2.2.2]octyl, y-butyrolactonyl (i.e., an
oxo-substituted tetrahydrofuranyl), y-butryolactamyl (i.¢., an oxo-substituted pyrrolidine),
pyrrolidinyl, piperazinyl, azepanyl, azetidinyl, thiomorpholinyl, thiomorpholinyl S,S-dioxide,
2-oxazolidonyl, imidazolidonyl, isoindolindionyl, piperazinonyl. The heterocycloalkyl groups
herein are unsubstituted or, when specified as “optionally substituted”, can unless stated
otherwise be substituted in one or more substitutable positions with various groups, as
described below.
[00155] 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.e., a cycloalkenyl). The
cycloalkyl ring optionally fused to or otherwise attached (e.g., bridged systems) to other
cycloalkyl rings. Preferred cycloalkyl groups have from 3 to 7 members in a single ring.
More preferred cycloalkyl groups have 5 or 6 members in a single ring. Examples of
cycloalkyl groups include, for cxample, cyclohexyl, cyclopentyl, cyclobutyl,
cyclopropyl,tetrahydronaphthyl and bicyclo[2.2.]1 Jheptane. The cycloalkyl groups herein are
unsubstituted or, when specified as “optionally substituted”, may be substituted in one or
more substitutable positions with various groups.
[00156] The term "oxa" means a divalent oxygen radical in a chain, sometimes designated
as -O-.
[00157] The term "oxo" means a doubly bonded oxygen, sometimes designated as =0 or
for example in describing a carbonyl "C(O)" may be used to show an oxo substituted carbon.
[00158] The term “electron withdrawing group™ means a group that withdraws electron
density from the structure to which it is attached than would a similarly-attached hydrogen
atom. For example, electron withdrawing groups can be selected from the group consisting
of halo, cyano, -(C;-C4 fluoroalkyl), -0-{C;-C4 fluoroalkyl), -C(0)-(Co-C;4 alkyl), -C(O)O-
(Co-Cs alkyl), -C(O)N(Cp-C4 alky)(Cy-Cy alkyl), -S(0),0-(Cp-C4 alkyl), NO; and -C(O)-Hca
in which the Hea includes a nitrogen atom to which the -C(QO)- is bound, in which no alkyl,
fluoroalkyl or heterocycloalkyl is substituted with an aryl, heteroaryl, cycloalkyl or
heterocycloalkyl-containing group.
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[00159] The term “substituted,” when used to modify a specified group or radical, means
that one or more hydrogen atoms of the specified group or radical are each, independently of
one another, replaced with the same or different substituent groups as defined below.

[00160] Substituent groups for substituting for hydrogens on saturated carbon atoms in the
specified group or radical are, unless otherwise specified, -R”, halo, -O™M", =0, -OR”,
-SR™ -sM', =8, -NR¥R* =NR™ =N-OR”, trihalomethyl, -CF3, -CN, -OCN, -SCN, -NO,
-NO2, =Nz, -N3, -SO;R", -50,0'M", -SO,0R™, -0SO;R"’, -080;0'M’, -0SO,0R™,
-P(0)(0 (M ")z, -P(O)OR™)O™M", -P(O)(OR™) 5, -C(O)R ™, -C(S)R™, -C(NR"")R™",
-C(0)O M*, -C(O)OR', -C(S)OR", -C(O)NR*R¥®, -C(NR")NR*R¥ -OC(O)R,
-OC(S)R™, -0C(0)YOM', -OC(0)OR™, -OC(S)OR™’, -NR™C(O)R™, -NR"°C(S)R™,
NR’CO,; M™, -NR™CO,R™, NR"C(S)OR™, NR™C(O)NR*R¥ -NR™C(NR'R™ and
NR'CNR™NR¥RY. Each R is independently selected from the group consisting of
alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, heterocycloalkylalkyl, cycloalkylalkyl, aryl,
arylalkyl, heteroaryl and heteroarylalkyl, each of which is optionally substituted with 1, 2, 3,
4 or 5 groups selected from the group consisting of halo, -0 M", =0, -OR™, -SR"!, -S M~
=S, -NR®'R® =NR™!, =N-OR”!, trihalomethyl, -CF3, -CN, -OCN, -SCN, -NO, -NO,, =N,
-N3, -SO;R™, -80,0M", -S0;0R"", -0S0;R™, -0S0,0"M", -0SO0R ™, -P(0)(0)2(M )z,
-P(OY(OR™HO™M*, -P(O)(OR™"),, -C(O)R"!, -C(SR™, -C(NR'HR!, -C(0)YO™M?, -C(Q)OR",
-C(S)OR™', -C(O)NR®*'R®!, -C(NR"HNR®'R®, -OC(O)R™, -OC(S)R"", -OC(0)OM",
-OC(0YOR™, -OC(S)OR™, -NR”'C(O)R™", -NR™*C(S)R”", -NR"'CO; M", -NR"'CO,R™",
-NR"'C(S)OR™!, -NR'C(O)NR¥ R, -NR'C(NR™)R"" and -NR"'C(NR")NR*'R®. Each

R™ is independently hydrogen or R®; each R* is independently R™ or alternatively, two
R¥'s, taken together with the nitrogen atom to which they are bonded, form a 5-, 6- or
7-membered heterocycloalkyl which may optionally include from 1 to 4 of the same or
different additional heteroatoms seclected from the group consisting of O, N and S, of which
N may have -H or C,-C; alkyl substitution; and each M* is a counter ion with a net single
positive charge. Each R™ is independently hydrogen or R®, in which R®" is alkyl,
heteroalkyl, cycloalkyl, heterocycloalkyl, heterocycloalkylalkyl, cycloalkylalkyl, aryl,
arylalkyl, heteroaryl and heteroarylalkyl, each of which is optionally substituted with 1, 2, 3,
4 or 5 groups selected from the group consisting of halo, -O™M*, =0, -OR™, -SR™* -SM",
=8, NR¥R*, =NR", =N-OR", trihalomethyl, -CF, -CN, -OCN, -SCN, -NO, -NO,, =N,,
N3, -SO,R™, -80,0™M", -SO,0R™, -0S0:R ™, -0S0,0"M", -0SO,0R™, -P(0)(0)2(M )2,
“P(O)(OR™HO™M", -P(O)(OR"),, ~-C(O)R?, -C(S)R™, -C(NR™HR™*, -C(0)O M", -C(O)OR"?,
-C(S)OR”?, -C(O)NR¥R¥, -C(NR™NR*R¥, -OC(0)R", -OC(S)R", -OC(0)O'M ',
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-OC(0)OR™, -OC(S)OR™, -NR"*C(O)R", -NR"*C(S)R", -NR™*CO, M", -NR"*CO,R ",
-NR™C(S)OR™, -NR™C(0)NR¥R¥, -NR">*C(NR")R ™ and -NR™*C(NR"))NR*R*; and each
R* is independently R7' or alternatively, two R's, taken together with the nitrogen atom to
which they are bonded, form a 5-, 6- or 7-membered heterocycloalkyl which may optionally
include from 1 to 4 of the same or different additional heteroatoms selected from the group
consisting of O, N and S, of which N may have -H or C;-C; alkyl substitution. Each R7%is
independently hydrogen, (C-Cs alkyl) or (C,-Cs fluoroalkyl); each R* is independently R™
or alternatively, two R%2%, taken together with the nitrogen atom to which they are bonded,
form a 5-, 6- or 7-membered heterocycloalkyl which may optionally include 1, 2, 3 or 4 of
the same or different additional heteroatoms selected from the group consisting of O, N and
S, of which N may have -H or C;-C; alkyl substitution. Each M* may independently be, for
example, an alkali ion, such as K*, Na, Li"; an ammonium ion, such as 4N(Rﬁo)e;; or an
alkaline earth ion, such as [Ca*os, [MgZJ’]o.s, or [Ba**]us ("subscript 0.5 means ¢.g. that one
of the counter ions for such divalent alkali earth ions can be an ionized form of a presently
disclosed compound and the other a typical counter ion such as chloride, or two ionized
presently disclosed molecules can serve as counter ions for such divalent alkali earth ions, or
a doubly ionized compound can serve as the counter ion for such divalent alkali earth ions).
As specific examples, -NR**R™ is meant to include -NH,, -NH-alkyl, N-pyrrolidinyl,
N-pipcrazinyl, 4-mcthyl-pipcrazin-1-yl and N-morpholinyl.

[00161] Substituent groups for hydrogens on unsaturated carbon atoms in "substituted"
alkene, alkyne, aryl and heteroaryl groups are, unless otherwise specified, -R® halo, -O'M",
-OR™, -SR™, -8"M", -NR*'R*, trihalomethyl, -CF3, -CN, -OCN, -SCN, -NO, -NO3, -N3,
-S0,R™, -S0;M', -SOsR™, -OSO,R™, -0S0s M/, -OSO3R™, -PO;2(M )z, -P(O)OR™)O™
M", -P(O)OR™),, -C(OR™, -C(SIR™, -CINR™)R™, -CO; M™, -COR”, -C(S)OR™,
-C(ONR¥R¥, -C(NR™)NR*R*, -OC(O)R™, -OC(S)R™, -0CO, M", -OCO,R™,
~OC(S)OR™, -NRC(O)R™, -NRC(S)R™, -NR™C0O, M", -NR™CO,R™, -NR™C(S)OR",
-NRC(ONR¥R*, -NR®C(NR™)R" and -NR’C(NR")NR*R™ where R® R™ R* and
M are as previously defined.

[00162] Substituent groups for hydrogens on nitrogen atoms in "substituted" heteroalkyl
and heterocycloalkyl groups are, unless otherwise specified, -R%, -O'M*, -OR™, -SR™,
-SM*, -NR*R ¥, trihalomethyl, -CF3, -CN, -NO, -NO, -S(0),R™, -§(0),0'M~, -S(0),OR™,
-0S(0);R”, -0S8(0),0'M", -0S(0);0R™, -P(0)(0)(M™")3, -P(O)OR™)O'M ",
-P(OXOR™XOR™), -C(O)R™, -C(SR™, -CINR™)R™, -C(O)OR™, -C(S)OR,
-C(O)NR¥R¥, -C(NR™)NR¥R¥’, -OC(O)R™, -OC(S)R"’, -OC(O)OR", -OC(S)OR™,
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-NR™C(O)R™, -NR7°C(S)R™, -NR™C(0)OR™, -NR’C(S)OR™, -NR™C(0)NR*'R’,
NR’CNR™R™ and -NR’C(NR")NR*'R¥, where R%, R™, R¥ and M" are as previously
defined.
[00163] In certain embodiments of the compounds disclosed herein, a group that is
substituted has 1, 2, 3, or 4 substituents, 1, 2, or 3 substituents, 1 or 2 substituents, or |
substituent.
[00164] The compounds disclosed herein can also be provided as pharmaceutically
acceptable salts. The term "pharmaceutically acceptable salts" or "a pharmaceutically
acceptable salt thereof" 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 used in the present invention 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, I, or dl), tosic
acid (toluenesulfonic acid), valeric acid, palmitic acid, pamoic acid, sebacic acid, stearic acid,
lauric acid, acetic acid, adipic acid, carbonic acid, 4-chlorobenzenesulfonic acid,
ethanedisulfonic acid, ethylsuccinic acid, fumaric acid, galactaric acid (mucic acid),
D-glucuronic acid, 2-oxo-glutaric acid, glycerophosphoric acid, hippuric acid, iscthionic acid
(ethanolsulfonic acid), lactobionic acid, maleic acid, 1,5-naphthalene-disulfonic acid,
2-naphthalene-sulfonic acid, pivalic acid, terephthalic acid, thiocyanic acid, cholic acid,
n-dodecyl sulfate, 3-hydroxy-2-naphthoic acid, 1-hydroxy-2-naphthoic acid, oleic acid,
undecy lenic acid, ascorbic acid, (+)-camphoric acid, d-camphorsulfonic acid, dichloroacetic
acid, cthancsulfonic acid, formic acid, hydriodic acid, hydrobromic acid, hydrochloric acid,
methanesulfonic acid, nicotinic acid, nitric acid, orotic acid, oxalic acid, picric acid,
L-pyroglutamic acid, saccharine, salicylic acid, gentisic acid, and/or 4-acetamidobenzoic
acid.,
[00165] The compounds described herein can also be provided in prodrug form.
“Prodrug” refers to a derivative of an active compound (drug) that requires a transformation
under the conditions of use, such as within the body, to release the active drug. Prodrugs are
frequently, but not necessarily, pharmacologically inactive until converted into the active
drug. Prodrugs are typically obtained by masking a functional group in the drug believed to
be in part required for activity with a progroup (defined below) to form a promoiety which

undergoes a transformation, such as cleavage, under the specified conditions of use to release
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spontaneously, such as by way of a hydrolysis reaction, or it can be catalyzed or induced by
another agent, such as by an enzyme, by light, by acid, or by a change of or exposure to a
physical or environmental parameter, such as a change of temperature. The agent can be
endogcnous to the conditions of use, such as an enzyme present in the cells to which the
prodrug is administered or the acidic conditions of the stomach, or it can be supplied
exogenously. A wide variety of progroups, as well as the resultant promoieties, suitable for
masking functional groups in the active drugs to yield prodrugs are well-known in the art.
For example, a hydroxyl functional group can be masked as a sulfonate, ester or carbonate
promoiety, which can be hydrolyzed in vivo to provide the hydroxyl group. An amino
functional group can be masked as an amide, carbamate, imine, urea, phosphenyl, phosphoryl
or sulfenyl promoiety, which can be hydrolyzed in vivo to provide the amino group. A
carboxyl group can be masked as an ester (including silyl esters and thioesters), amide or
hydrazide promoiety, which can be hydrolyzed in vive to provide the carboxyl group. Other
specific examples of suitable progroups and their respective promoieties will be apparent to
those of skill in the art.

[00166] The compounds discloscd herein can also be provided as solvates, hydrates or N-
oxides.

[00167]) Compounds can be assaycd for binding to a membrane-bound adiponectin
receptor by performing a competitive binding assay with adiponectin. In one such procedure,
HEK 293 cellular membrane is coated onto a COSTAR 384 plate, which is then blocked with
1% casein. Polyhistidine-tagged globular adiponectin and a candidate compound is incubated
with the membrane in HEPES buffer. Unbound ligands are washed away and the degree of
binding of the adiponectin is detcrmincd using horscradish peroxidasc-conjugated anti-
polyhistidine. Compounds that compete with adiponcctin binding to the membrane (i.e., give
a reduced signal compared to a control performed without a candidate compound) can be
chosen as hits and further screened using the below-described functional assays to identify
adiponectin receptor agonists.

[00168] An in-cell western assay can be performed to demonstrate the activation of AMPK
in human liver cells by globular adiponectin using glutathione S-transferase (GST). AMPK
activity can be measured by the relative concentration of phosphorylated acetyl Co-A
carboxylase, which is one of the products of AMPK. An increase in pACC correlates with an

increase in the rate of fatty acid oxidation.
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[00169] The compounds of structural formulae (1)-(XCIV) can be administercd, for
example, orally, topically, parenterally, by inhalation or spray or rectally in dosage unit
formulations containing one or more pharmaceutically acceptable carriers, diluents or
excipients, The term parenteral as used herein includes percutaneous, subcutaneous,
intravascular (e.g., intravenous), intramuscular, or intrathecal injection or infusion techniques
and the like.
[00170] Pharmaceutical compositions can be made using the presently disclosed
compounds. For example, in one embodiment, a pharmaceutical composition includes a
pharmaceutically acceptable carrier, diluent or excipient, and compound as described above
with reference to structural formulae (I)-(XCIV).
[00171]  In the pharmaceutical compositions disclosed herein, one or more compounds of
structural formulae (I)-(XCIV) may be present in association with one or more
pharmaceutically acceptable carriers, diluents or excipients, and, if desired, other active
ingredients. The pharmaceutical compositions containing compounds of structural formulae
(D)-(XCIV) may be in a form suitable for oral use, for example, as tablets, troches, lozenges,
aqueous or oily suspensions, dispersible powders or granules, emulsion, hard or soft capsules,
oT syrups or elixirs.
(00172 Compositions intended for oral use can be prepared according to any suitable
mcthod for the manufacture of pharmaccutical compositions and such compositions may
contain one or more agents selected from the group consisting of sweetening agents,
flavoring agents, coloring agents and preservative agents in order to provide pharmaceutically
elegant and palatable preparations. Tablets contain the active ingredient in admixture with
non-toxic pharmaceutically acceptable excipients that are suitable for the manufacture of
tablets. These excipients can be for cxample, inert dilucnts, such as calcium carbonate,
sodium carbonate, lactose, calcium phosphate or sodium phosphate; pranulating and
disintegrating agents, for example, com starch, or alginic acid; binding agents, for example
starch, gelatin or acacia, and lubricating agents, for example magnesium stearate, stearic acid
or talc. The tablets can be uncoated or they can be coated by known techniques. In some
cases such coatings can be prepared by suitable techniques to delay disintegration and
absorption in the gastrointestinal tract and thereby provide a sustained action over a longer
period. For example, a time delay material such as glyceryl monostearate or glyceryl
distearate can be employed.
[00173] Formulations for oral use can also be presented as hard gelatin capsules, wherein

the active ingredient is mixed with an inert solid diluent, for example, calcium carbonate,
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mixed with water or an oil medium, for example peanut oil, liquid paraffin or olive oil.
[00174] Formulations for oral use can also be presented as lozenges.

[00175] Agqueous suspensions contain the active materials in admixture with excipients
suitable for the manufacture of aqueous suspensions. Such excipients can be suspending
agents, for example sodium carboxymethylcellulose, methylcellulose,
hydropropylmethylcellulose, sodium alginate, polyvinylpymolidone, gum tragacanth and gum
acacia; dispersing or wetting agents such as a naturally-occurring phosphatide, for example,
lecithin, or condensation products of an alkylene oxide with fatty acids, for example
polyoxyethylene stearate, or condensation products of cthylene oxide with long chain
aliphatic alcohols, for example heptadecaethyleneoxycetanol, or condensation products of
ethylene oxide with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with partial
esters derived from fatty acids and hexitol anhydrides, for example polyethylene sorbitan
monooleate. The aqueous suspensions may also contain one or more preservatives, for
example ethyl, or n-propyl p-hydroxybenzoate, one or more coloring agents, one or more
flavoring agents, and one or more sweetening agents, such as sucrose or saccharin.

[00176] Oily suspensions can be formulated by suspending the active ingredients in a
vegetable oil, for cxamplce arachis oil, olive oil, scsamc oil or coconut oil, or in a mincral oil
such as liquid paraffin. The oily suspensions may contain a thickening agent, for example
beeswax, hard paraffin or cetyl alcohol. Sweetening agents and flavoring agents may be
added to provide palatable oral preparations. These compositions may be preserved by the
addition of an anti-oxidant such as ascorbic acid.

[00177] Dispersible powders and granules suitable for preparation of an aqucous
suspension by the addition of water provide the active ingredient in admixture with a
dispersing or wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting agents or suspending agents are exemplified by those already
mentioned above. Additional excipients, for example sweetening, flavoring and coloring
agents, can also be present.

[00178] Pharmacecutical compositions can also be in the form of oil-in-water emulsions.
The oily phase can be a vegetable oil or a mineral oil or mixtures of these. Suitable
emulsifying agents can be naturally-occurring gums, for example gum acacia or gum
tragacanth, naturally-occurring phosphatides, for example soy bean, lecithin, and esters or

partial esters derived from fatty acids and hexitol, anhydndes, for example sorbitan
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example polyoxyethylene sorbitan monooleate. The emulsions can also contain sweetening
and flavoring agents.

[00179]  Syrups and elixirs can be formulated with sweetening agents, for example
glycerol, propylene glycol, sorbitol, glucose or sucrose. Such formulations can also contain a
demulcent, a preservative, flavoring, and coloring agents. The pharmaceutical compositions
can be in the form of a sterile injectable aqueous or oleaginous suspension. This suspension
can be formulated according to the known art using those suitable dispersing or wetting
agents and suspending agents that have been mentioned above. The sterile injectable
preparation can also be a sterile injectable solution or suspension in a non-toxic parentally
acceptable diluent or solvent, for example as a solution in 1,3-butanediol. Among the
acceptable vehicles and solvents that can be employed are water, Ringer's solution and
isotonic sodium chloride solution, In addition, sterile, fixed oils can be employed as a solvent
or suspending medium. For this purpose any bland fixed o1l can be employed including
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find use in the
preparation of injectables.

[00180] Compounds of structural formulae (I)-(XCIV) can also be administered in the
form of suppositories, e.g., for rectal administration of the drug. These compositions can be
preparcd by mixing the compound with a suitable non-irritating excipient that is solid at
ordinary temperatures but liquid at the rectal temperature and will therefore melt in the
rectum to release the drug. Such matenals include cocoa butter and polyethylene glycols.
[00181] Compounds of structural formula (I)-(XCIV) can also be administered
parenterally in a sterile medium. The drug, depending on the vehicle and concentration used,
can cither be suspended or dissolved in the vchicle. Advantageously, adjuvants such as local
anesthetics, preservatives and buffering agents can be dissolved in the vehicle.

[00182] The compounds disclosed herein can be made using procedures familiar to the
person of ordinary skill in the art and as described herein. For example, compounds of
structural formulae (II)-(VI) can be prepared according to Scheme 1, below, or analogous

synthetic schemes:
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[00183] Referring to Scheme 1, bromide 1, for example, is coupled with 4-
hydroxypiperidine 2 to provide 1-substituted 4-hydroxypiperidine 3. In a separate reaction,
protected Hea-amine 5 is deprotected and coupled with chloropiperidinecarboxylic acid 4 to
provide chloropyridineamide 6, which is then coupled with 3 under Mitsonobu conditions to
yield 4~(piperidin-4-yloxy)pyridineamide 7.

[00184] One of ordinary skill in the art can adapt the reaction sequence of Scheme | to fit
the desired target molecule, For example, a benzyl bromide can be used as a starting materal
to afford compounds in which the “A” ring system is a phenyl and Q is methylene. Similarly,
a (heteroaryl)mcthyl bromide may be used as a starting material to afford compounds in
which the “A” ring system 18 a heteroaryl. Altematively, reductive amination of an aryl or
heteroaryl aldehyde, for example, with the nitrogen of azacycloalkyl 2 would also afford 3.
In certain situations one of ordinary skill in the art will use different reagents to effect one or
more of the individual steps or to use protected versions of certain of the R', R%, R?, R* and
R’ substitucnts. An example of the synthesis of a compound according to Scheme 1 is
provided below in Example 1.

(00185] Compounds of structural formulae (V1II)-(XIII) can be prepared according to

Scheme 2, below, or analogous synthetic schemes:
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[00186] Referring to Scheme 2, chloropyridinesulfonyl chloride 1, for example, is coupled
with BOC-protected 4-aminopiperidine to provide sulfonamide 2. Sulfonamide 3 is coupled
with a piperidinol to form protected N-piperidinyl sulfonamide 3, which is deprotected to
yield N-piperidinyl sulfonamide 4. Finally, a benzaldehyde is reductively coupled to N-
piperidinyl sulfonamide 4 to provide the final product. Of course, in certain situations one of
ordinary skill in the art will use different reagents to affect one or more of the individual steps
or to use protected versions of certain of the substituents. As well, one of ordinary skill in the
art would appreciate that other synthetic routes or sequence of steps can be used to make the
presently disclosed compounds. An example of the synthesis of a compound according to
Scheme 2 is provided below in Example 2.

[00187] Compounds of structural formulae (XIV)-(XV) can be prepared according to

Scheme 3, below, or analogous synthetic schemes:
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[00188] Referring to Scheme 3, methoxybenzofuran ester 1, for example, is converted to
the corresponding hydroxybenzofuran carboxylic acid 2 with boron tribromide. Carboxylic
acid 2 is coupled with Heca amine to yield hydroxybenzofuranamide 3. 1-Substituted 4-
hydroxypiperidine 4 is coupled with amide 3 to yield (piperidin-4-yloxy)benzofuranamide 5.
[00189]  Onc of skill in the art can adapt the reaction sequence of Scheme 3 to fit the
desired target molecule. Of course, in certain situations one of skill in the art will use
different reagents to affect one or more of the individual steps or to use protected versions of
certain of the substituents. An example of the synthesis of a compound according to Scheme
3 1s provided below in Example 3.

[00190] Compounds of structural formulae (XVI)-(XVII) can be prepared according to

Scheme 4, below, or analogous synthetic schemes:
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[00191] Referring to Scheme 4, methoxybenzothiophcne ester 1, for example, is converted

to the corresponding hydroxybenzothiophene carboxylic acid 2 with boron tribromide.
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Substituted 4-hydroxypiperidine 4 is coupled with amide 3 to yield (piperidin-4-
yloxy)benzothiopheneamide 5.

[00192] One of skill in the art can adapt the reaction sequence of Scheme 4 to fif the
desired target molecule. Of course, in certain situations one of skill in the art will use
differcnt reagents to affect one or more of the individual steps or to use protected versions of
certain of the substituents.

[00193] Compounds of structural formulae (XV111)-(XIX) can be prepared according to

Scheme 5, below, or analogous synthetic schemes:
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[00194] Referring to Scheme 5, hydroxydihydroindenone 1, for example, is coupled with a
I-substituted 4-hydroxypiperidine fo provide (piperidin-4-yloxy)dihydroindenone 2. One of
ordinary skill in the art would appreciate that the 5- hydroxy group of 1 could be at other
positions on the arornatic ring, e.g. at the 6-position, to make other regiosiomeric compounds,
e.g. regioisomneric versions of compound 5 where the ether linkage is at the 6-position instead
of the 5-position. Hca-amine (shown here as a BOC-protected 4-piperidineamine) is
reductively coupled to (piperidin-4-yloxy)dihydroindenone 2 to yield (piperidin-4-
yloxy)dihydroindeneamine 3. Further manmipulations can be performed to provide desired
substitutions. For example, in Scheme 5, BOC-protected (piperidin-4-
yloxy)dihvdroindeneamine 3 is deprotected, then coupled with a benzyl bromide to provide

compound 5. Of course, in certain situations one of ordinary skill in the art will use different
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the substituents. An example of the synthesis of a compound according to Scheme 5 is
provided below in Example 5.

[00195] Compounds suitable for use in the presently disclosed pharmaceutical
compositions include compounds of Table 1, above. These compounds can be made
according to the general schemes described above, for example using a procedure similar to
that described below in the Examples.

[00196] While not intending to be bound by theory, the inventors surmise that compounds
of structural formulae (I)-(XCIV) 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 (TI)-(XCIV) should also inhibit the inflammatory
processes which occur during the early phases of atherosclerosis. Accordingly, compounds of
stractural formulae (I}-(XCIV) can be useful in the treatment of type II diabetes and in the
treatment and prevention of atherosclerosis, cardiovascular disease, obesity and non-alcoholic
fatty liver disease.

[00197] 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, solvate, hydrate, N-oxide or composition described
above.

[00198] Inone embodiment, a method of increasing fatty acid oxidation in a cell includcs
contacting the cell with an effective amount of a compound, pharmaceutically acceptable salt,
prodrug, solvate, hydrate, N-oxide 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.

[00199] 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, solvate, hydrate, N-oxide or composition described above.
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[00200] In another embodiment, a method of increasing glucose uptake in a cell includes
contacting the cell with an effective amount of a compound, pharmaceutically acceptable salt,
prodrug, solvate, hydrate, N-oxide or composition described above.

[00201] In another embodiment, a method of reducing triglyceride [evels in a subject
includes administering to the subject an effective amount of a compound, pharmaceutically
acceptable salt, prodrug, solvate, hydrate, N-oxide or composition described above.

[00202] In another embodiment, a method of increasing insulin sensitivity of a subject
includes administering to the subject an effective amount of a compound, pharmaceutically
acceptable salt, prodrug, solvate, hydrate, N-oxide or composition described above.

[00203] Accordingly, the compounds and compositions disclosed herein can be used to
treat a variety of metabolic disorders. For example, in one embodiment, a method of treating
type II diabetes in a subject in need of such treatment includes administering to the subject an
effective amount of a compound, pharmaceutically acceptable salt, prodrug, solvate, hydrate,
N-oxide or composition described above. In another embodiment, a method of treating or
preventing atherosclerosis or cardiovascular disease in a subject includes administering to the
subject an effective amount of a compound, pharmaceutically acceptable salt, prodrug,
solvate, hydrate, N-oxide or composition described above.

[00204] As described above, the compounds disclosed herein can act as activators of the
AMPK pathway. Accordingly, in another embodiment, a method comprises modulating the
AMPK pathway (either in vitro or in vivo) by contacting a cell with a compound,
pharmaceutically acceptable salt, prodrug, solvate, hydrate, N-oxide or composition described
above, or administering a compound, pharmaceutically acceptable salt, prodrug, solvate,
hydrate, N-oxide or composition described above to a mammal (e.g., a human) in an amount
sufficicnt to modulate the AMPK activity and study the effects thereby induced. Such
methods are useful for studying the AMPK pathway and its role in biological mechanisms
and disease states both in vitro and in vivo.

[00205] Another embodiment is the use of a compound, pharmaceutically acceptable salt,
prodrug, solvate, hydrate or N-oxide or composition as described above in the manufacture of
a medicament for any of the therapeutic purposes described above. For example, the
medicament can be for the reduction of triglyceride levels in a subject, the treatment of type
11 diabetes in a subject, or the treatment or prevention of atherosclerosis or cardiovasclular
disease in a subject.

[00206] The compounds disclosed herein can be linked to labeling agents, for example for

use in variety of experiments exploring their receptor binding, efficacy and metabolism.
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Accordingly, another aspect of the invention 18 a labeled conjugate comprising a compound

as disclosed herein covalently linked to a labeling agent, optionally through a linker. Suitable
linker and labeling agents will be readily apparent to those of skill in the art upon
consideration of the present disclosure. The labeling agent can be, for example, an affinity
label such as biotin or strepavidin, a hapten such as digoxigenin, an enzyme such as a
peroxidase, or a fluorophonc or chromophoric tag. Any suitable linker can be used. For
example, in some embodiments, an ethylene glycol, oligo(ethylene glycol) or poly(cthylene
glycol) linker is used. Other examples of linkers include amino acids, which can be used
alonc or in combination with other linker groups, such as ethylene glycol, oligoethylene
glycol or polyethylene glycol. Suitable linkers include, without limitation, single amino
acids, as well as di- and tripeptides. In one embodiment, the linker includes a glycine
residuc. The person of skill in the art will realize, of course, that other linkers and labeling
agents can be used. In other embodiments, an alkylene chain is the linker. In other
embodiments, the linker has the structure -[(Cop-Ca alkyl)-Y™-],-, in which each Y™ is -O-, -
N(R®)-, or L, and m is in the range of 1-40. For example, in certain embodiments, a labeled
conjugate has structural formula (XCV):
(Rd(%/\/o
4G = D
T/N Ey _R?
I
0-1
=

in which the “LINK” moiety is a linker and is optional, and the “LABEL” moiety is a
labeling agent, and all other variables are as described above, for example with respect to
structural formula (1). Any of the compounds disclosed with respect to structural formulae
(I)-(XCIV) can be used in the labeled conjugate of structural formula (XCV),

[00207] In certain embodiments, the -(LINK)g.)-(LABEL) moiety is attached the “B” ring
system at a benzo or pyrido ring position meta to the alicyclic ethercal oxygen. For example,

in one embodiment, a labeled conjugate has structural formula (XCVI):
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1n which the “LINK” moiety is a linker and is optional, and the “LABEL” moiety is a
labcling agent, and all other variables arc as described above, for example with respect to
structural formulae (XTV), (XV), (XXXII), (XXXIII), (XXXVIID)-(XLVII), (LX), (LXD),
(LXVD-(LXXIV) and (LXXXII)-(LXEXVI).

[00208] For example, in one particular embodiment, a labeled conjugate has structural
formula (XCVII):

Y o
o) HN
HN\/\Oxf\/Oa\/\ﬂ)k/\/\{}NH
20 5 (XCVID

in which all variablcs are as described above, for example with respect to structural formulac
(XTV), (XV), (XXX11), (XXXIIT), (XXXVII)-(XLVID), (LX), (LXI), (LXVD)-(LXX1V) and
(LXXXIID-(LXXXVI).

[00209] The following examples are intended to further illustrate certain embodiments and

are not intended to limit the scope of the invention.

EXAMPLES

Example 1
(a) Synthetic Example: N-([-(Pyridin-4-ylmethy)piperidin-4-y}-6-{1-(4-

(tnfluoromethv]pheny)-piperidin-4-yloxy)picolinamide {compound 43).

Step 1
[00210] A solution of t-butyl I-(pyridin-4-ylmethyl)piperidin-4-ylcarbamate (1.80 g, 6.2

mmol) in 4M HCl/dioxane (15 mL) was allowed to stir at room temperature for 2h. The
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resulting reaction mixture was then concentrated to provide a white crystalline solid, which

was triturated with ether, filtered and dried. MS (m/z): 192 (M+H)".

Step 2
[00211] The HCI salt (obtained from step 1 above) was dissolved in DMF (15mL) and
transferred to a flask containing a solution of 6-chloropicolinic acid (1.0 g, 6.3 mmol), and
HATU (2.9 g, 7.6 mmol) in DMF (10 mL). N-Methylmorpholine (1.5 mL, 1.38 g, 13.6
mmol) was then added and the resulting reaction mixture was allowed to stir at room
temperature under N, atmosphere overnight. The heterogeneous reaction mixture was then
poured into saturated sodium bicarbonate solution (100 mL) and extracted with ethyl acetate
(3x50 mL). The combined organic layers were then washed with water (2x50 mL),brine
(1x50 mL), dried (MgSQs), filtered and concentrated to give a brown residue, which upon
trituration with ethyl cther provided 6-chloro-N-(1-(pyridin-4-ylmethyl)piperidin-4-
yl)picolinarmide as a yellow crystalline solid (1.31 g, 64%). 'H NMR (CDCl;) 5 8.93-8.82 (m,
2H), 8.12-8.06 (m, 1H), 7.96-7.74 (m, 5H), 7.51-7.47 (m, 1H), 4.34 (br s, 2h), 4.26 (br s, 1H),
3.63-3.47 (m, 2H), 3.16-2.92 (m, 2H), 2.60-2.40 (m, 2H), 2.36-2.14 (m, 2H). MS (m/z): 331
(M+H)* confirmed by LC-MS, t,= 3.67 min

Step 3
[00212] To a solution of 1-(4-(trifluoromethyl)phenyl)-piperidin-4-ol (0.1 g, 0.4 mmol) in
anhydrous DMF, NaH (60% in mineral oil, 18 mg, 0.45 mmol) was added. The mixture was
allowed to stir at room temperature under N atmosphere for 10 min, followed by the addition
of 6-chloro-N-(1-(pyridin-4-ylmethyl)piperidin-4-yl)picolinarmude (0.15 g, 0.4 mmol). The
resulting reaction mixture was then stirred with heating at 105 *C overnight. A significant
amount of starting material was still present and hence, an additional amount of NaH was
added (82 mg, 2.1 mmol). The reaction mixture was allowed to stir at 105 °C for an
additional § h, and quenched with saturated sodium bicarbonate solution (20 mL). The
aqueous layer was extracted with ethyl acetate (3x20 mL), and the combined organic layer
was washed with water (2x20 mL) and brine (1x20 mL), dred (MgSQy), filtered and
concentrated to give 4 yellow residue. Column chromatography (100% CHaCl, =2 3%
MeQH/ CH,Cl;) provided a yellow solid, which upon trituration with ethyl ether, yielded N-
{(1-(pyridin-4-ylmethyl)piperidin-4-y1)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)picolinamide as a tan solid (54 mg, 25%). 'Ll NMR (CD;0D) § 8.53 (d, J=4./ Hz, 2H),
8.28 (d, /=7.4 Hz, 1H), 7.80 (t, /=7.7 Hz, 1H), 7.65 (d, /=7.2 Hz, 1H), 7.51 (d, /=4.1 Hz,
2H), 7.46 (d, /=8.5 Hz, 2H), 7.05 (d, /=8.3 Hz, 2H), 6.96 (d, /=8.3 Hz, 1H), 5.43 (brs, 1H),
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4.10-3.95 (m, 1H), 3.90 (s, 2H), 3.77-3.56 (m, 2H), 3.23-2.98 (m, 3H), 2.71-2.57 (m, 2H),
2.23-1.81 (m, 9H). MS (m/z): 540 (M+H)".

(b} Analvytical data

[00213] The following compounds were prepared using methods analogous to thosc
described in Example 1(a) and in Scheme 1.

[00214] Compound I: 'HNMR (CDCls, 300 MHz) § 8.54 (m, 2H), 8.20 (m, 1H), 8.14 (m,
1H), 7.77 (m, 1H), 7.50 (m, 2H), 7.29 (m, 3H), 6.89 (m, 2H), 4.65 (m, 1H), 3.99 (m, 1H),
3.63 (m, 2H), 3.52 (s, 2H), 3.35 (i, 2H), 2.83 (m, 2H), 2.23 (m, 2H), 2.03 (m, 6H), 1.66 (m,
2H) ppm; MS (ES) 497.5 (M+H).

[00215] Compound 2: "H NMR (CDCls, 300 MHz) § 8.20 (m, 2H), 8.13 (m, 1H), 7.77 (m,
1H), 7.61 (m, 2H), 7.47 (m, 4H), 7.30 (m, 1H), 6.89 (m, 2H), 4.66 (m, 1H), 3.98 (m, 1H),
3.60 (m, 4H), 3.35 (m, 2H), 2.81 (m, 2H), 2.23 (m, 2H), 2.04 (m, 6H), 1.62 (m, 2H) ppm;

MS (ES) 521.6 (M+H).

[00216] Compound 3: "H NMR (CDCls, 300 MHz) & 8.54 (m, 2H), 8.20 (m, 1H), 8.13 (m,
1H), 7.77 (m, 1H), 7.49 (m, 2H), 7.29 (m, 3H), 6.95 (m, 2H), 4.63 (m, [H), 3.99 (m, 1H),
3.60 (m, 2H), 3.52 (s, 2H), 3.27 (m, 2H), 2.82 (m, 2H), 2.23 (m, 2H), 2.06 (m, 6H), 1.66 (m,
2H) ppm; MS (ES) 540.5 (M+H).

[00217] Compound 4: 'HNMR (CDCls, 300 MHz) 3 8.20 (m, 1H), 8.12 (m, 1H), 7.77 (m,
1H), 7.61 (m, 2H), 7.47 (m, 4H), 7.30 (m, 1H), 6.95 (m, 2H), 4.63 (m, 1H), 3.99 (m, 1H),
3.58 (m, 4H), 3.27 (m, 2H), 2.80 (m, 2H), 2.31-1.88 (m, 8H), 1.64 (m, 2H) ppm; MS (ES)
564.5 (M~+H).

[00218] Compound 5; 'HNMR (CDCls, 300 MHz) & 8.53 (m, 2H), 8.20 (m, 1H), 8.13 (m,
1H), 7.77 (m, 1H), 7.66 (m, 1H), 7.48 (m, 2H), 7.29 (m, 2H), 6.95 (m, 2H), 4.63 (m, 1H),
3.99 (m, 1H), 3.59 (m, 2H), 3.53 (s, 2H), 3.27 (m, 2H), 2.84 (m, 2H), 2.27-1.88 (m, 8H), 1.64
(m, 2H) ppm; MS (ES) 540.6 (M+H).

[00219] Compound 6: 'HNMR (CDCls, 300 MHz) & 8.54 (m, 2H), 8.20 (m, |H), 8.13 (m,
1H), 7.76 (m, 1H), 7.66 (m, 1H), 7.50 (m, 2H), 7.29 (m, 2H), 6.89 (m, 2H), 4.65 (m, 1H),
3.98 (m, 1H), 3.63 (m, 2H), 3.53 (s, 2H), 3.35 (m, 2H), 2.83 (m, 2H), 2.22 (m, 2H), 2.03 (m,
6H), 1.63 (m, 2H) ppm; MS (ES) 497.6 (M+H).

[00220] Compound 7: 'H NMR (CDCls, 300 MHz) 3 8.20 (m, 1H), 8.13 (m, 1H), 7.99 (m,
2H), 7.76 (m, 1H), 7.50 (m, 2H), 7.40 (m, 2H), 7.30 (m, 1H), 6.89 (m, 2H), 4.66 (m, 1H),
3.99 (m, 1H), 3.91 (s, 3H), 3.63 (m, 2H), 3.56 (s, 2H), 3.33 (m, 2H), 2.83 (m, 2H), 2.21 (m,
2H), 2.04 (m, 6H), 1.64 (m, 2H) ppm; MS (ES) 554.6 (M+H).
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[00221]  Compound 8: 'HNMR (CDCls, 300 MHz) & 820 (m, 1H), 8.13 (m, 1H), 7.98 (m,

1H), 7.77 (m, 1H), 7.48 (m, 2H), 7.41 (m, 2H), 7.309 (m, 1H), 6.95 (m, 2H), 4.62 (m, 1H),
3.97 {(m, 1H), 3.91 (s, 3H), 3.580 (m, 4H), 3.27 (m, 2H), 2.83 (m, 2H), 2.27-1.89 (m, 8H),
1.64 (m, 2H) ppm; MS (ES) 597.6 (M+H).

[00222] Compound 9: 'H NMR (CDCls, 300 MHz) 3 8.52 (s, 1H), 7.96 (m, 1H), 7.46 (m,
2H), 6.94 (m, 2H), 6.74 (m, 1H), 5.82 (d, /= 7.5 Hz, 1H), 5.32 (m, 1H), 4.02 {m, 2H), 3.62
(m, 2H), 3.24 (m, 2H), 2.83 (m, 2H), 2.27-1.76 {m, 8H), 1.59 (m, 2H), 1.46 (s, SH) ppm; MS
(ES) 549.5 (M+H).

[00223] Compound 10: 'H NMR (CDCls, 300 MHz) & 8.54 (m, 3H), 7.96 (m, 1H), 7.47
(m, 2H), 7.28 (m, 2H), 6.95 (m, 2H), 6.75 (m, 1H), 5.85 (d, /= 7.5 Hz, 1H), 5.32 {m, 1H),
4.01 (m, 1H), 3.62 (m, 2H), 3.52 (s, 2H), 3.24 (m, 2H), 2.83 (m, 2H), 2.27-1.76 (m, 8H), 1.59
(m, 2H) ppm; MS (ES) 540.6 (M+H).

[00224] Compound 11: '"HNMR (CDCl3, 300 MHz) 8 8.52 (s, 1H), 7.96 (m, 1H), 7.47
(m, 2H), 7.29 (m, 2H), 6.98 (m, 4H), 6.73 (m, 1H), 5.81 (d, /= 7.8 He, 1H), 5.32 (m, 1H),
3.99 (m, 1H), 3.62 (m, 2H), 3.47 (s, 2H), 3.24 (m, 2H), 2.82 (m, 2H), 2.22-1.84 (m, 8H), 1.54
{m, 2H) ppm; MS (ES) 557.6 (M+H),

[00225] Compound 12: 'HNMR (CDCls, 300 MHz) & 8.32 (m, 1H), 8.01 (m, 1H), 7.74
(m, 1H), 7.47 (m, 2H), 6.93 {m, 3H), 4.74 (m, 1H), 3.99 (m, 1H), 3.56 (m, 2H), 3.26 (m, 2H),
2.84 (m, 2H), 2.34-1.79 (m, 8H), 1.65 (m, 2H), 1.46 (s, 9H) ppm; MS (ES) 549.6 (M+H).
[00226] Compound 13: "HNMR (CDCls, 300 MHz) & 8.54 (m, 2H), 8.34 (m, 1H), 8.00
{(m, 1H), 7.72 (m, 1H), 7.48 (m, 2H), 7.27 (m, 2H), 6.93 (m, 3H), 4.74 {m, 1H), 3.99 (m, 1H),
3.58 (m, 2H), 3.52 (s, 2H), 3.27 (m, 2H), 2.83 (m, 2H), 2.31-1.78 (m, 8H), 1.66 (m, 2H) ppm;
MS (ES) 540.6 (M+H).

[00227] Compound 14: '"HNMR (CDCls, 300 MHz) & 8.48 (m, 4H), 7.67 (m, 1H), 7.47
(m, 2H), 7.27 (m, 2H), 6.95 (m, 2H), 6.07 (d, /= 7.5 Hz, 1H), 4.63 (m, 1H), 4.03 (m, 1H),
3.60 {(m, 2H), 3.53 (s, 2H), 3.25 (mn, 2H), 2.85 (m, 2H), 2.24 (m, 2H), 2.18-1.88 {m, 6H), 1.62
(m, 2H) ppm; MS (ES) 540.6 (M+H).

[00228] Compound 15: "HNMR (CDCls, 300 MHz) 8 7.74 (m, 3H), 7.51 (m, 2H), 6.98
(m, 2H), 6.88 (m, 1H), 5.21 (m, 1H), 4.02 (m, 1H), 3.60 (m, 2H), 3.31 (m, 2H), 2.80 (m, 2H),
2.35-1.91 (m, 8H), 1.64 (m, 2H), 1.46 (s, 9H) ppm; MS (ES) 549.3 (M+H).

[00229] Compound 16: '"HNMR (CDCls, 300 MHz) & 8.44 (m, 2H), 7.66 (m, 1H), 7.48
(m, 2H), 7.28 (m, 2I1), 6.98 (m, 4H), 5.97 (d, /= 7.5 Hz, 1H), 4.63 (m, 1H), 4.01 (m, 1H),
3.60 (m, 2H), 3.48 (s, 2H), 3.25 (m, 2H), 2.83 {(m, 2H), 2.22-1.91 (m, 8H), 1.56 (m, 2H) ppm;
MS (ES) 557.6 (M+IH).
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2.87 (m, 2H), 2.27 (m, 2H), 2.18-1.88 (m, 6H), 1.54 (m, 2H) ppm; MS (ES) 564.5 (M+H).
[00231] Compound 18: 'HNMR (CDCl;, 300 MHz) 8 8.51 (m, 4H), 7.69 (m, 2H), 7.48
(m, 2H), 7.28 (m, 1H), 6.95 (m, 2H),6.17 (d, /= 7.8 Hz, 1H), 4.63 (m, 1H), 4.03 (m, 1H),
3.61 (m, 4H), 3.25 (m, 2H), 2.89 (m, 2H), 2.25 (m, 2H), 2.18-1.88 (m, 6H), 1.66 (m, 2H)
ppm; MS (ES) 540.6 (M+H).

[00232] Compound 19: 'H NMR (CD;0D, 300 MHz) & 7.80 (m, 6H), 7.14 (m, 1H), 7.07
(m, 1H), 5.79 (m, 1H), 4.19 (m, 1H), 3.91-3.44 (m, 6H), 3.16 (m, 2H), 2.43 (m, 2H), 2.11 (m,
7H) ppm; MS (ES) 449.7 (M+H).

[00233] Compound 20: 'HNMR (CDCls, 300 MHz) & 8.53 (m, 2H), 7.70 (m, 3H), 7.49
(m, 2H), 7.28 (m, 2H), 6.97 (m, 2H), 6.89 (m, 1H), 5.22 (m, 1H), 4.01 (m, 1H), 3.61 (m, 2H),
3.52 (s, 2H), 3.30 (m, 2H), 2.81 (m, 2H), 2.31-1.94 (m, 8H), 1.63 (m, 2H) ppm; MS (ES)
540.6 (M+H).

[00234] Compound 21: '"H NMR (CDCls, 300 MHz) § 7.75 (m, 2H), 7.59 (m, 3H), 7.46
(m, 4H), 6.98 (m, 2H), 6.89 (m, 1H), 5.22 (m, 1H), 3.99 (m, 1H), 3.5 (m, 2H), 3.55 (s, 2H),
3.29 (m, 2H), 2.78 (m, 2H), 2.21 (m, 4H), 2.03 (m, 4H), 1.62 (m, 2H) ppm; MS (ES) 564.6
(M+H).

[00235] Compound 22: 'H NMR (CDCls, 300 MHz) 8 7.76 (m, 3H), 7.49 (m, 2H), 7.28
(m, 2H), 6.99 (m, 4H), 6.87 (m, 1H), 5.20 (m, 1H), 4.01 (m, 1H), 3.61 (m, 2H), 3.47 (s, 2H),
3.29 (m, 2H), 2.80 (m, 2H), 2.18 (m, 4H), 2.01 (m, 4H), 1.56 (m, 2H) ppm; MS (ES) 557.6
(M+H).

[00236] Compound 23: "HNMR (CDCl;, 300 MHz) & 8.20 (m, 2H), 8.13 (m, 1H), 7.92
(m, 1H), 7.50 (m, 2H), 7.31 (m, 1H), 7.01 (m, 2H), 4.65 (m, 2H), 3.71 (m, 1H), 3.64-3.22 (m,
7H), 2.21 (m, 3H), 2.01 (m, 3H), 1.46 (s, 9H) ppm; MS (ES) 535.2 (M+H).

[00237] Compound 24: 'H NMR (CD;0D, 300 MHz)  8.50 (m, 1H), 8.22 (m, 1H), 7.85
(m, 3H), 7.61 (m, 2H), 5.04 (m, 1H), 4.68 (m, 1H), 3.92 (m, 2H), 3.77-3.52 (m, 4H), 3.41 (m,
2H), 2.42 (m, 3H), 2.25 (m, 2H) ppm; MS (ES) 435.6 (M+H).

[00238] Compound 25: '"HNMR (CDCls, 300 MHz) & 8.54 (m, 2H), 8.20 (m, 1H), 8.11
(m, 2H), 7.48 (m, 2H), 7.31 (m, 3H), 6.96 (m, 2H), 4.63 (m, 2H), 3.68 (s, 2H), 3.60 (m, 2H),
3.26 (m, 2H), 2.72 (m, 2H), 2.42 (m, 2H), 2.11 (m, 3H), 1.98 (m, 3H) ppm; MS (ES) 526.6
(M+H).

[00239] Compound 44: '"HNMR (CDCls, 300 MHz) 9.16 (m, 1H), 8.77 (m, 2H), 8.20 (m,
1H), 8.12 (m, 1H), 7.80 (m, 1H), 7.48 (m, 2H), 7.29 (m, 1H), 6.95 (m, 2H), 4.63 (m, 1H),
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[00240] Compound 45: "H NMR (CDCls, 300 MHz) 8.52 (m, 1H), 7.98 (m, 2H), 7.43 (m,
4H), 7.28 (m, 2H), 6.95 (m, 2H), 6.76 (m, 1H), 5.83 (m, 1H), 5.32 (m, 1H), 3.93 (m, 5H),
3.59 (m, 4H), 3.24 (m, 2H), 2.84 (m, 2H), 2.04 (m, 8H) ppm; MS (ES) 597.8 (M+H).
[00241] Compound 46: '"H NMR (CD»0D, 300 MHz) 8.62 (m, 1H), 8.12 (m, 3H), 7.64
(m, 2H), 7.46 (m, 2H), 7.06 (m, 2H), 6.82 (m, 1H), 5.32 (m, 1H), 4.41 (m, 2H), 4.15 (m, 1H),
3.66 (m, 2H), 3.51 (m, 2H), 3.26 (m, 4H), 2.19 (m, 4H), .89 (m, 4H) ppm; MS (ES) 583.6
(M+H).
[00242] Compound 47: '"H NMR (CDCls, 300 MHz) 8.16 (m, 2H), 7.74 (m, 1H), 7.48 (m,
1H), 7.32 (m, 12H), 7.13 (m, 6H), 6.95 (m, 2H), 6.18 (m, 1H), 4.61 (m, 1 H), 3.94 (m, 1H),
3.54 (m, 4H), 3.27 (m, 2H), 2.87 (m, 2H), 2.21 (m, 4H), 1.97 (m, 4H), 1.25 (m, 2H) ppm;
MS (ES) 529.6 (M+H).
[00243] Compound 48: 'H NMR (CD;0D, 300 MHz) 9.09 (m, 1H), 8.50 (m, 1H), 8.20
(m, 1H), 7.95 (m, 1H), 7.82 (m, 5H), 4.59 (m, 1H), 4.20 (m, 1H), 3.81 (m, 8H), 2.47 (m, 2H)
2,21 (m, 8H) ppm; MS (ES) 529.7 (M+H).
[00244]  Compound 49: 'H NMR (CDCls, 300 MHz) 8.12 (m, 3H), 7.52 (m, 2H), 7.22 (m,
1H), 6.94 (m, 2H), 5.10 (m, 1H), 4.62 (m, 1H), 3.55 (m, 3H), 3.24 (m, 3H), 2.11 (m, 2H),
1.97 (m, 2H), 1.76 (m, 4H), 1.44 (s, 9H) ppm; MS (ES) 523.5 (M+H).
[00245]  Compound 50: 'H NMR (CDCls, 300 MHz) 8.22 (m, 5H), 7.60 (m, 4H), 7.25 (m,
1H), 6.91 (m, 2H), 4.9 (m, 1H), 4.63 (m, 1H), 3.52 (m, SH), 3.22 (m, 3H), 2.13 (m, 2H), 1.95
(m, 2H), 1.73 (m, 4H) ppm; MS (ES) 514.5 (M+H).
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{c) Assay Data

[00246] Compounds 1-50 of Table 1 were assayed for their ability to activate AMPK using
an enzyme-linked immunosorbent assay. The ECsq values for AMPK activation for
compounds 1-50 are presented in Table 2 below, in which “A™ is less than 0.1 uM; “B” is

0.1-0.5 uM; “C" 18 0.5-1 pM;, “D” is 1-5 uM; “E” is 5-10 uM; and “F” is >10 M.

Table 2
Cpd No. AMPK ECe¢q
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is an a'kﬂktEkQHBF&HQ%%hEMH@@sMMf¢1@3@9@%)”HQ@M@M@QKHP@O@LQEE gggggples of

-fluoroal kyl" include fluoroneth fluoromethyl, trifluorometh
pentafluoﬂHéﬁHVKddHéﬁa7Huﬁréﬁiohmbﬁyiﬂhﬁd9ﬁhdfﬂrké7&nd}BeﬂﬁhﬁthM@dﬁ ments of

the componndsiylh3tased, hah ehny, paah, hal ARLIK! (s, fikiigr oa kvl (4p1e2LThe

teim"ary hat1’'Cc ca ocyéllc syste vin i ngle
ring (e. gJ41mmmmﬁ}IXMMSGMS(mh@pﬁ&D@aHDy fused to other aromatic hydrocarbon
rings or non-agong hJC . _._ yl" includes ring systems having

mul ti pl e conde# e is aromatic, (e.g.,

1,2,3,4- tctrahrrﬂﬂm}aneﬂlburbhenna«ﬂbérrhyﬂ)rvrdiwvnl:rﬁe Lhulf@hythidgr oups incl ude phenyl,
1- naphthy I ndanyl , 1 ndenyl, dlhydronaﬁhthyl fl uorenyl,

tetrali ny[d0229]3 Jhﬁy;gm’gggﬁ%ntgmkﬂabgyﬁj was dissolved in 4N HCT in dioxane, and
6,7,8,9-tekt fii Q aﬁl'd'of?le[@%@&éﬂu%‘Th@?&ﬁ@t‘i&ﬂ}ﬁxmré_ Res AnknBfQUPIRAELETIE ar e

unsubstltute when spe optionally substituted”,” can unl ess
st at ed ot hesidng wﬂb@ é)u11§§trmmdﬁ et 4-nyannkengel deipde (%m;g,t(l AJtrabe weosinixedms wi t h

vari ous o ouis maS, 536K BAH AR LONIRILTIRAL P hebgroany ! Ll el ers to an

aromatic rin ainin teast Fomse from
ni t rogen, nomygemmande$uhﬁoﬁnenmammnanmdmﬂwgbvmmnguiﬂho&he@emoamyhmnay be fused

o oups. | n6IHEe Vit TRREE 4 B g B RSO g e BERzot i anyl

i ndolyl, indolinyl, pyridazinyl, pyrazinyl, isoindolyl, isoquinolyl,
quinazollnyt qulnoxallnyl phthalazinyt inidazolyl, isoxazolyl, pyrazolyt,
oxazol yt, thiazolyl, |ndoI|Z|nyI |ndazolyt benzot hi azol yl , benzi m dazol yl
benzof uranyl, furanyl, thienyl, pyrrolﬁ oxadi azol yl, thiadiazotyl,

benzo[ 1, 4] oxazi nyl , triazonI, tetrazolyl i sot hi azolyl, naphthyridinyl,

i sochronanyl, chronanyl, terrahydroisoquinoliny!, i soi ndol i nyl,



t et r ahydr ofywpamlossit£t r ahydr ot hi enyl , 3, 4-di hydr oi soqui n@hiwadislkdsod!
i soi ndol i ndi onyl , honnpiperidinyl honnnnrphollnyl honnthlonnrphollnyl

honot hi onor phol i n 5- di oxi de, oxazolldlnonyl dlhydropyrazolyt

di hydr opywss tq/wﬂhétiﬁﬂymdodgyeﬁi@ztrd\ﬂgSO‘mWd"w@bgnpdltﬁt W purdfiadyparieply ri mi di nyl |

di hydr of ug xi de,
tet?ahydrot |%§%%M%Q2 di oxi ghggégﬁﬁﬁ%%ﬁﬁg%%Fo &Bg%gégoxfgﬂ% éﬁbQC|ally
desi r abl esoliet'BFEBRCICIETIKBI00 GABL)PS 816!(3[ ud)eﬂmmcnota),nydn (d, 2H), 7.52 (d 2H),

3, 4-di hydroj so nolin2(1/1 rah dr pyranyl . pjperi di

aza bi oyol 0 8 SHbPo i 2Dy FBA{GHEDaE LB O 62 (M ekt ok BE Subt) ¢3¢ 6 ¢ et rahydr o
furanyl), 2}1)%{3 bgtﬁlygh)agtmrm 210}, 282(m AH)OX08 sHLAY) 1 ¥b ed Ay LOMIAINS)m/z)
pyrrolidin erazinyl, azepanyl, azetidinyl’, thionorpholinyl,

t hi onor phd1oPK flg S-di oxi de, 2-oxazolidonyl, imdazolidonyl, isoindolindionyl,
pi perazi nonyl. The heterocycl oal kyl groups herein are unsubstituted or, when
speC|f|eqbg§S$&qhﬁ@nally substituted", can unless stated otherw se be
substituted T'n-one or nore substitutable positions with various groups, as
descri bed08230w. CpoodsE} Théloédahle ¢ yskoabikip forrthdiestslity do activen-AdviBkat i ¢

car bocycl r ycl oal kyO or
partlalIfkﬁﬁgggﬁfﬁﬁedh%%lﬁ%ﬁ&gﬁ%@% Lﬁ%& F?ﬁy%ﬁkﬂ%%éﬁQPﬁ E??ﬁgﬁoptlonally
fused to @mumnhﬁwﬂ%@bmapkamhﬁﬁnOEb@3tmhmrdgwﬂwhyAFemB$tmn1Oﬂhaﬂ ‘@yds oalkyl

or o pr of G Doty & oyl 1 OB P Rag @ BEck G Rubars T ekl ring.

Exanpl es of cycl oal kyl groups i ncl ude, for exanpl e, cycl ohcxyl, cycl opentyl,
cycl obutyl, cyclopropyl,tetrahydronaphthyl and bicycl o[ 2. 2. 1]heptane The
cycl oal kyl groups herein are unsubst ikAM&EH or, when specified as "optionally
substituted”, may be substit@pédoin|one AYPKFGosubstitutabl e positions with
various groups. [00156] The terfM "oxa" neansBa di val gnt oxygen radical in a
chain, sonmetines designated as520-. |[00157] BThe term "oxo" neans a doubly
bonded oxygen, sonetinmes desigpated|as =0 oB for exanple in describing a
carbonyl "C(0)" may be used tosshow|[an oxo pubstitutjed carbon. [001581The term
“el ectron withdrawi ng group™ NMgans a group phat W thdraws el ectron density
fromthe structure to whicl |t555 attached gham woufid a simlarly-attached
hydrogen atom For exanple EI§?LIUH wthdrawng—grqups can be sel ected from
t he group consisting of hale—<€yaneyr—(E—&4+Huoroeal ky 0, -0-(1-CA4
quo?oaIEyI), -C(O)g(CO-C4 alkﬁg}, C(b)o Co—C4 C(O)%(CO-C4 glkyl)(Co-C4

al kyl), -S(0)20-(Co-CA al kyl) 2RO &nd - CLOP-Hea inwhi ch the Hea includes a
nitrogen atomto which the-C(69- id hound Fin which no alkyl, fluoroalkyl or
het erocycl oal kyl is substituted with an aryI het eroaryl, cycl oal kyl or
heterocyctgﬁlE%I-contalnlng group. WO 20119/065131PCT/U82008/083801

[ 00159] Th substituted,” when used to nodify a specified group or

radi cal , fmdnsghé¢tvaxample --( IPrlmemevlh diridi 4-ofanbbenz ¢rfdired- gr oup or
radi cal ar.e -.eh i.nd pe dent.| \ of one,ﬁ)other repl aced with the sane or

di ff er ent Fs TP ey g s as féd—~Bel ow. 1001601Substituent groups for

substituting fgip hYSJ}B@ﬁﬁS'b@ﬁoﬁlainLﬂ-aireﬁkv(harabﬂn atoms in the specified group or
radi cal are unless ot herw se specifled, -Ro0, halqg, -0-1\4 ,k =0, -0e, -SR70,

_s=5, Ne 1002511 =nA solujop pf enctiory breiFeivEanmyrarbeis acid ey estseg$- 50623 NO NO2,

-N2, - rr%@)%ﬁ%r? dr csu'é@tgz) 15 ! %%Ec?&ed fo%@%hﬁ&rtﬁ%ﬂ% B QQ(
P( 0) ( 012( M 2, 01t7 l\/% - R70 NR70) R70
C(0) 0- ThrM m@(HJa mL) uasy@ﬁvl@ver-ld( @s)mnmo lumgememeture 9% 0) R70

DAY R R e IR 9010 ™

49R70C( NRatOictNbeth akd ghenRBed with bidiepéf@iend hyd satacted e.dthfcthlmctetaec Grolg® rnbhsi sting

Cychoal kyPaiSesty Yo o BB BRIt L RSO FXF R ot bt

which is fhet:tbmalplrcduswﬁtm@motdt 3001\21Hz§30 14.308, ﬁl)g?@gl(tﬁ He) eoved fromthe
group consistin -SR =S, tts', =NR71,

=N-OR7', 10 ﬁe?ﬁg%tﬂiuLCM%:ﬁB/Z) 1”@\(MH OCN, -SCN “NO, - NCZ, —N2 N3, -S021t 71,
-S020 M, -SO070R71, -0S0212.71, -0S020 M , -0S020R7I, -P(0)(0 )2(M 2,

P(0) (OR71)0-M, -P(0)(01t75 2, -C(0)R71,, -Q(S)R7', -C(NI271)R71, -C(0)0- M,
JO(0)OR71 ., C[S)OR71, -C(0)NRSit18", L{NR7' )NL2. 8iRst, -0C(0)R71, -0C(S)R7"
_0C(0)0M  0C(0) OR71, -0C(S)01t 71, -NR?IC(O)R?l _NR7T1C(S)R7I, - NR71CCR- 1\ 44,
- NR71CO2R71, - NR71C(S)OR71, - NR7I C(0) NR8I R81, - NR71C(NR71)R71 and

A I w7 R N 1 r~~ A — @ "



WO 2009/ 065¢,3L%s]f;4432008/ 083801 - oc(0) OR72, PCT/US2008/083801
-0c(s) OR72, A\ a72¢(0) R72, - NR72¢(s) R72, - NR72¢02 m, -NRi | cO2R/2.

-NR72c(s) OR72, -NR7ZC(0 NR82R82. -NIT?ZC( NR72) R72 and NR7ZC( NR72) NR82R82; and
each R81 is i nzey S\¥4: £ : 4 C TAOCARS caken together with
hoter ooyl Ryt TaR o & %@tﬁ£%¥5 B Frop At é%é%%x?ﬁ% 583000 CPoone or

di ffer entmmd»dm1h|anmaikodadirﬁ¢tb3afmmml(etmdufas@ddedh@et@rlaumea:@)%nﬁijllng of 0, N

and S, of ich N h -1-1.0f - C3. al kyl t|t Each R72 is
i ndependetﬁﬁvéﬁn‘gf‘}il?yrﬁrogg%ﬁlewg] Blog 193 yli‘)@“@@?‘%@é‘z d?adgcig'k‘ifl 4% each R82 is
I ndependetfdrychidide @1 38k} ﬁfdnlabdn!?lg}f)cn&m -8t (1.3ken m@gaat:mfmmmdr@ whbe
nitrogen atomto which they are bonded, forma 5-, 6- or 7-nenbered

het er ocy cHEEH ) FPORNCBRCTAEYL ‘b‘ﬁfﬂﬁtﬂaﬁ}%hﬁ”}ﬂ%’é were ?moge‘ll)lfmd&l grugsde sane or

di fferent p:@&qfet b&l}é’d mlflﬁ&r@tép?ﬁﬁt%e §<§Ild%ﬁ%slflerd%t¥ @ﬁexg"[ﬁélg’olf?:iq{?a%'p%hﬁ&gbyof 0, N
and S, of which N may have -H or C - al kyl substitution.

i ndepende$11:1¢ayg€tb901umoﬁh@mm@h}ﬂaﬁhﬁaﬂl Wath CHz26h; MeQEh 983) 1, affdad 0 723 (J@h) ammnl um

I[ONBZ] SughO@aS[aBa%gﬁGS&hé4PﬁMb}g@r@ ?%’i:@%n@%zgggﬁ%t h th]A'?@d of t ﬂélocgunt er

i ons for sHgh.48i(dal-ell7 Hd, kHD,i7.2ast )i bﬁ& (rn,aﬂH)béQ&nd Vet z ed, TH)} m36fda.J

Chior! de. ~0r B B S0 p e Bnpy i o PR a0 8 AT 0B 55 Count er

ions for suchztNRhepimakiplliceeay, th), LS (0k):35daubty ioni zed Corrpound can
serve as the counger i on f?r such d| vaI ent al kall earth |ons) As specific

exanpl es, - NRBURS SREYRIE ayliyrenidNehyr v ol i di nyl

N- pi per azi nyl 1vldxﬂ8énb_¥ﬁ1rd%' :pggrgg,gaguée yl and N- mor phoI | nyt. [00161] Subst i t uent
groups for hydrogens on unsaturated carbon atons in "substituted"” al kene,

al kyne, ai'O)OP-SHnd Thetstirreamytturgrod dpd -Baney!pipatidisst-wi-her wi se speci fi ed, -R60,

P ot ol bR @i TR g2 SnB B pnbyarus coluepp 1) wiagemo,

- 0S02R70, teﬂﬁb&&ﬂHMNas 2 B0 AR, propy0 B0 {cMbp Rylate BE.0J (ORIQY BrmaW), 1- (4P( 0) (OR70) 2,

C(C(();) ?\1&&7381@-8*6 ‘%@%%%7‘93 dé(ggz)"ﬁ?% a“‘b‘é@@ﬁ‘ﬁ;‘%osphd@gég e 029oceR70 |

-0C( ) 0R791mo~1)|\ﬁﬂ@@é&)dﬁ7@as stiNRY QGOSCRAGer NMNRAGHR L AcmighNROEERR70,
- NR70C( S) OR70

, - NR70C( 69RRE0Is0ndeNRI el RIFOY R4 18 fet duRitie cpiapezd PRRBEABEDY silifarsl R60, R70,
R8 and M’ccﬁﬂﬁn@ﬁ‘oﬁlra@)\gl'a%!‘fgléfutgc?\fu[tﬁ'% cl %@@ﬁ(@@%%ﬁaﬁmo 9.? ype) cffor hydrogens

on nitrogen atons In 'stituted” heteroa het er o oal I cyl groups
are, unl egsnmuhéﬂO\ﬁSeWimemlfdt e}éINM}RGDMé@R%OJSO(l BHZD 5,3. 48\@801?801 Hz,rliHal onet hyl ,

:(?2?0) 20- W&( o%\l%’ﬁ?%ﬁ‘{ 9)§ g(’o 3?%%% )%g) Wag((bﬁ%@ég%ﬁm ?ﬁfg%? F@%)(OR?O)

- (0) R70, Hz:Q15) RBO (br-sCIMRBTPREGs, 1 HOCWTARA), 3.6 8) 0RY Q,80 (6105 NRSGR30E),

2000/ 065151 PETRRBOGEN ST RO (b7t | NRFOCHEY RFBIS DKeh 6L(0) 00,

- NR70C( S) @gnH*y, NR70C( 0) NRBOR. 80 , -NR7C(NR7c) R7 and - NR70C( NR70) NRBOR80, where
R60, R70, R8 and | 74+ are as previously defined. [00163] In certain

enbodi rrent; of the conmpounds disclosed herein, a group that is substituted
has 1, 2 Anglytigal tituents, 1, 2, or 3 substltuents 1 or 2 substituents,

or I. subﬁdoqwentrhe FQR co%uﬁ&@&b‘?%ar@d ﬁghgﬁﬁdohﬁéangoga@ tRjss0 be

provi ded as pharmaceutically acceptable salts. The term "pharnaceutically
accept abl gcssabadgn Egpmplg 3@&#‘1@711@@?@@&! |y acceptable salt thereof refer to
salts Pr €Rfd ceut | t g%! ases

i ncl udi ng oﬂgarﬁa EcH ngll?c([jgaa[n]g blugﬁgs(gan %@g@ﬁ%gn‘g@?r p@@ﬂg@?p@{ ?B
conmpound ds@d(ybhentdfmapﬂe&dmdmmmparltdmer]scdn‘asqyca,te sal NMR‘I@D@Q 3p0 Mﬁu)@d from

pharmaceutical ly.a t abl.e -t oxi i,ds. h | t . r exanpl e,
P agai (5P e maf ﬂ’%é&%&%%@@fﬁﬁﬂeﬁ T 8??%1%@ B @gh@gﬁ&% sul f oni ¢
acid, citric acid, a-glucoheptonic acid, D gluconic acid, glycolic acid,

| actic acid, malic acid, malonic acid, mandelic acid, phosphoric acid,
propanoi ¢ acid, succinic acid, sulfuric acid, tartaric acid (d, |, or dl),
tosic acid (tol uenesul fonic acid), valg{gc acid, palmtic acid, panvic acid,
sebacic acid, stearic acid, lauric aci acetic acid, adipic acid, carbonic
acid, 4-chl orobenzenesul fonic acid, ethanedisulfonic acid, ethylsuccinic
acid, fumaric acid, galactaric acid (nucic acid), D-glucuronic acid,




WO 2009/ 06548 3R6Ik32008/ 083801 the functional group, anghaRssshiactive
drug. The cleavage of the pronpiety can proceed spontaneousl y such as by way

of a hydrolysis reaction, or it can be catal yzed or induced anot her agent,

such as blﬁ)ah%@yiﬂ’@;38?(1111%2863@61@1};25&(&» 1391)62 %%éﬁéérn&Hbﬂ 5é>(1i§o%ft§}e to a
physi cal o acf’r@& such as a change of tenperature. The
agent can{] oEgenous to)oﬁm ﬁg‘)iu ons of use, such as an enzyne present in
t he cell s[002:66\}\h| G(bmpdnmd@Qodrrughyls’\f-épimrmmsﬂe’l)e@(leﬁ the acidic conditions of the

el | s (A kalraRRe R Bt Et EXRRERRE R P st PN (GRS g1 bups T

the acti Vﬁ)OCMHQ)SBT!Gl Mneslm me@thm) arle(mejfli} krmem urj) unr@ (8 1 H),Hor7 (exanpl e, a
hydr oxy!l func ional gro ester or carbonate
pr onoi ct y! )V\ﬁlrg%ﬁ“ééﬁ" 6@ ﬁy]ci’r(lﬂ lelée? .’}5,1(5,\,3'1@02% 1&%%8@9% MﬁdﬁE&?@ yroup. An
am no fungtippal group can be masked as an am de, carbamate, imne, urea,

phosphenyl , phosphoryl or sulfen ronmoi ety, which can be hydrolyzed in vivo
to provi dao 35% ata®mpougd $d pdy- (k(ﬂ:‘ﬁ%b@ngﬂj?@ﬁpﬂl@-éwlbé-mm-édldé an ester

i ncl udi i a (%1@1 et whi ch
((:an be hydro ob%’ﬁé%ﬁﬁ% ﬁ)(/@q%g%%r‘gg%ggbg%gﬁga& %ﬁ%@) x%}r{lg%p% FEF peci ?!I c
exanpl es 30 MU} &hHe (my3dr 6.0 $malid), 6198i(m, a’sIé)sﬁé@t(dka)Bd{milHLMe% (m 1H),be

can ar oo b otk B 2 vds LoBffaesreand of SRS oyt ediounds  can
bc assayeeh, Bem, hideh, 281) hema ME(EY) ang clopery, adi poncctin receptor by perform ng
a conpetitive binding asseé, w t h adi ponectin, In one such procedure, FlIEK 293

cel | ul ar [ ankompowAtel-(bnt GY@OEK%TRRPSV%“&}%}% meﬂ)ﬁ’ll €H1i®- t hen bl oci ced

Wi th 1% cas@idio lﬁﬂbﬁ}l%pqiﬁe?ﬁuﬁfﬁ?gﬁg)bgﬁﬂm!aﬁﬁ abbRamact iinand (@egndi dat e
conmpound is |ncu nbrane in HEPES buffer. Unbound Ilﬁgnds are

washed awdy MH@D Qﬁél tregdtde 747 (i HHll. G0 dM, 41k 64fi(polre¢Libr. iLH).dettdmrilHdd usi ng
hor ser adi i C y. i at .conpet e

wi th adi p%ﬁe i n b?%%h’g@by?ggﬁ%%?gggh(#ﬁ%&5%%1%}1)?%332@ élﬁﬁg%g conpar ed
to a cont{mlHpephoMRESML N6+ candi dat e conpound) can be chosen as hits and

further s ned_usin e,belo ed funct onal ass identif
adi ponect %hffgéceg’f’%?o"g'ﬂcﬁ th}%‘%ﬁ@G@V ﬁ sy lgst Y)Wé’g'El@Pn ﬂiga@%an be y
perf oi neottﬁmldﬂ@ﬁaﬂﬁyphaﬁﬁ);ﬁﬁ&damJymy)b@ﬁho«ﬂjrapﬁm&mﬂaﬂuaam N (cogbs by

gl obul ar adi ponectin usin %é ut at hi one 5-transferase N( _activity can

be neasur¥l Mz} 849 éfpa%fﬂ)v@ e BAL 7 40i(an3dY T ) &}Oét(ébl‘?ﬁbét%ﬂ (go- A
car boxyl a4 4hica1ine 3096m0f 1} B sRFOGHIS S5, ANPIS 03AR, DRGTLARE. 1l PACC

correlates With ah increase in the raté of fatty acid oxidation.

2009/ 065131 REUISPDES/208.3802 1[50 (rh6 S Tran; cMﬁqiE&hﬁPé? oMty uct ural foiii uI ae
(1)-(Xd b i St r parenteral Iy,
by i nhal ;ﬂol %@?or%gﬁg%ﬁo@ &re@g &é/)r{olbgﬁ&gg@ggﬂdlgtl ) hme& (?o(%ljs/ cont ai ni ng one
or nore pﬂnaﬂmmﬁuhymaﬂchy)mmﬂm aiyloay]banmﬁaasz cdrbloumitds &E]\@JXR(@DMS The term

P et e A A ol T ol RS D, A T RS S s RS ROy A P e St &

t echni queﬂ{)awamenln B@7 (£ Q@Q@W@ﬁrzm@% (rﬁaiH)CMfI)(lﬁlltH)OIﬂSél@xﬁnS}b)e nmade using
t he presen di scl For exanmple, in one embodi nent, a

phar maceu- i%i{'f' &@W%I&PIW oIﬁlsl(Fr@} @]d’e%(héﬂﬂhar nmaceutical |y acceptable carrier,
di et ofoogeigi PLERboy A SATROUYS R HASFEL BT AROR ML IL@! or ence o

structural fornul ae 00171 t he phar maceutl cal” conpositions
di scl osed(tthféuceomethﬂh@@@ﬂ)mmf@m@nbmﬁ)’ﬂd&@tﬁra&ﬂfoatbpmraidef dﬂh@rﬂ&éCle()D( XCM nmay be

o ESenC | DARNIrAL A, Bl ORS, 5 AS.PIB OGS 51, SRR A, carTero

di l uents or exci pi'en
phar macewH); 8198 ¢Corpay Uicoams IHthQal(m mg) Gorpeils3.64 (rﬁ,tIII-IDCB Qs arh ZHJ)r pgkae

f'réc(hfaf I\‘%}gﬁg?e ;( I%ﬁﬁg[@@ 5131 &;ﬁ éﬂig%{gi@ Hgfslper(fg} gﬁg%m@c} éabl ets,

granul es, clgming+Q hard or soft capsules, or syrups or elixirs.

[ 001721Conpositions intended for oral use can be prepared according to any
suitable method for the manufacture of pharnmaceutical conpositions and such
conpositions may contain one or nore agents selected fromthe group consisting
of sweetening agents, flavoring agents 16ii:oloring agents and preservative
agents in order to provide pharnaceuti% |y el egant and pal at abl e
preparations. Tablets contain the active ingredient in adm xture with

non-t oxi ¢ pharmaceutically acceptabl e excipients that are suitable for the



[ 00174] For myleadohesksihor oral use can al so be presented agct0Z8RERSs01
[00175] Aqueous suspensions contain the active materials in adm xture wth

excipients suitable for the manufacture of agueous suspensions. Such

exci pi ent §088H b&oswepehdi: Ag(lapantlgipefdp-4elamdl €4 gwpmhﬁnyl)plperldm 4-

car boxyne » | | : sodi um
al gi na%/e 9%%4()35’%‘28%9‘?% Fgg%ir%hg%lﬁgéeggﬁagﬁﬂﬁgﬁﬁgéuﬁia%% ? i spersing or
wetting agﬁht85783(dph— as He,nhp, Li'rfb] (Iny; 7bl)ﬂj33fﬁdn¢1 @rﬂoﬁphﬁh ‘aey (rﬁo’iﬂﬂe&é}rﬁir@

| ecit hin, ens i n odebc S, of a acids, for
exanpl e p&)’l% 4%%1’(&_2# Stzp[él (t lo’% %22&‘8 %sgﬁ %?Qgﬁcﬂ& g?ﬁ}l ene oxide
w th | ong3ghaim @, QBIUL&IO(IZ(nq.IdrEIQhIOEBtB(m o, B%@IM)hE@M&{W@eSﬁXN&n‘EOXycet anol ,
or condensati on product ene oxide with parti esters derived from

fatty aci H9283l9 &wpeﬂﬁ??% hbegéy BEFy YRy ety bfecigo F%DPWBWBW eate, or

condensat i QR RERDREES 2 Rbbekdryilienes mr@l@)mbtﬂﬁpﬁrotmlz %%tze;r(g deniggd fromfatty
aci ds and heX| tol anhydrides, for exarrr)l ﬁ@l )(lth hyl ene sorbitan nonool eate.
a

The aqueolB).du¥enst 8riHmdl).al- o7 26fm #or2e gdéskery.atvedd (tror
exanple e <P I 03 one Qr agents, one
or nore f%hﬁgﬁﬁﬁg(ﬂg e{lﬁ)gxmﬁdmgﬂe or ?g%)é \Aé%jfénl gé I_Eagg)gﬁ %40(1&-1629%3 sucrose
or sacchagi2a(t, U@@lGH[z,GH)yl%lgpeﬁi), bA$ (madH h&OME fut)at SI(MK )suspendi ng t he
active in ent a ble oil, faor e arachis oil, olive oil,
sesane oi ﬁ{oggilcoc I(")(i 3(369'% PHZYPIRE H%Pé‘rylg'ﬁ%@%ch as liquid paraffin. The
oily SUSp&ﬁﬂhmmeﬂi@Mb&ﬁ?D@pﬂuﬁn Hhiledsnpguagendarbdxamnidex APINER kbe®EY,;, har d
paraffin al co Sweet eni n& agents and fl avori ﬂg) r,Ir‘ggt}gnts ma be added

to provi dg(r)(f)gﬂ%a@bﬁg &/ Bjr’éI: 81 Bpalr £m, 4he 4 4% §bpos? Ho (he/ p@ served by

the addit ig@n9f 72n ANk, QWQ@J‘USP@%@%@&C@HPM%S%MMB Q07 0} Diisney s bl e
powder s andzaéanul es suitable for preparation of an agueous sus]%)enm on by the

addi tion 6% 2Hat3et6 (pradl) 482 {(He/ adf BV, EHYy i (eniH). ﬂ?é’dﬁnJﬁ Ub Eznglh 185di sper si ng
or wettin n s ne or nore preservatives. Suitable
| spor st ngmor b7 Rl RERTCAES BRRToAN0)

di spersi ng or wettl ny age i‘'ng agents are exenplified by those

al ready nﬁ]ﬂﬂﬁbned?oahmved TAM{tH-haomglbi pexdingi-ght g1-(3, mmfhmmhahwlmaﬂmmng

flavoring rin ents, ¢ 81Pha eutical
conposi ti Sﬁ)é‘%@ glllrglb Ifg ORI q@ﬂ%&)@sppé §€{£§d§z}g%ﬂ[ (1]50 @ oi |y phase
canI bef a \zﬂgeitﬁb(theJQISW 19, 180)T. 3[‘!%&1?,'9[‘9]7 1490{m, mHgtv()B@(idQﬁ Dhese. 9| (SHktlaIal e

emul sifyin ents can be natura occurrin e gum acaci a or
qum 1 aéaégﬁtfﬁ hER i B Py d@é;’f qaéz%aﬁawﬁa%&o Gdo; égém"ﬁw%sg@ﬁn -
ecithin er=Sg g [ H . and hexito
anhydri degﬁ fo%s(téén%lggzggg |1t gn(%s o goog/ Ogg BLFP%%I](S%%OS)E'SS/ glq?%lggl nonool eat e,
and condef¥266lon Gomingued $5:8Y-(Itbrazglaipdripart yiab-(édfers with et hyl ene oxi de, for

| T t
oweet eni g sl ERE, BELEIAN- N0, fn 2 DEETHE PRIRTOMSE RN ot o
W t h sweeBehMitp)apenas &, JEGL.S Hxaxfp)l é6@473A5€(H05H ﬁrddpysL &g 7dl1yopbl),gditbi t ol ,

o ucose OLuEYerPay PHEL. LALTHAR PRS0 eao T ol SofBr B8 2o ons

can be in2the oy eb. oaHstzel)lj el (m,jzleg; BbY @naﬂgepqmsqsn/gl £RIMIOYS suspensi on.
Thi s suspension can be fornul ated accordin known art using those

suitabl e #1%H&r siGarorndudt tY-hlgPageinesyigsgy 5&%’68%7647135) -agents that have been

ment i oned %q&%memgp%@r)blp@na@4%%@%&@&%8@ alrbSAnGRN 'Aaheark m@s@tdgrl l e
i njectabl e solution or Suspension 1n a non-toxic parentally acceptable diluent

or sol venBl0 Ml ex&aplre, AP, 353 6l ut5 DhHzn2h), 346 d alrreif blz, 2%@ (8, Héi),accept abl e
vehi cl es 0 t h I t,ef ution and

i sotonic 2%(&%")’%2?002 geﬁégﬁzﬁ gﬁ) %ngr? %gglt) ?‘c{)ﬁG &@l R %@ &??@33} %){ %5 can be
enpl oyed asl),8. 20t \venb.6dtz, Ul pdHING= ﬂriadiHmﬁHF@rOzlt(hué— pub pxsdipny 1ifnand fi xed
oil can be_e d, i i synt hetic nono- or diglyeeridcs. In addition,
fatty aci gﬁ%ﬁ@é‘%%zﬁﬁ?d find use in the preparation of injectables.

[ 00180] Compe¢Bds @fmwhhdiet; wt(aL(4fcﬂrdawea@11pllﬁerl(j?ﬁGt Woxg)an- (a-l@mdlneatadm nistered in
the form of suppositories or rectal jadm nistration of drug. These
conposi t i ghected IIR?éldb’r”eijPfé’dO"lgiyaﬂn% AR aiHee: c BB M 1.2 08 Mltlé)b?ém
non-irritating excipient that is solid at ordinary tenperatures but |iquid at
the rectal tenperature and will theref £ nmelt in the rectumto rel ease the
drug. Such materials include cocoa butter and pol yet hyl ene gl ycol s.

[ 001811Conpounds of structural formula (1)-(XCIV) can al so be adm ni stered
parenterally in a sterile medium The drug, depending on the vehicle and



hydr oxypi pewigdighgys21340 provi de |-substituted 4-hydroxypi pehighiRsdko I N a
separate reaction, protected Hca amne 5 is deprotected and coupled with

chl or opi peri di necar boxyl i c acid to provide chlorop érl di nearnide 6, which is

4
t hen coupledthi 19 8. dridet B HBondbu - dmuBl. gl @é 47 eftgnd 9.0 Hz, 1H), 4. 36
4- f h

(pi peri gh nef: yb?px)lﬁ%rﬁ% Qiéﬂ g,g'/échz[}agf‘?ﬁlta@elqdiﬁE %34@%'[ ' n the art

can adapt "t’he ‘t'eaction ‘Sequ 0 fit the sire
mol ecul e. 2.2d(t, éxairmﬂie, 2Hp, béhzylZH)r bhi e, Ban1 be (wsEd); b@MﬁS (sit/drﬁq@lﬁiﬂt erial to

afford co i g.and Qis methylene.
Sinilarl ymb%%]hc?&mé’g dgkn ﬁy@yrqu %&QPIB%“ d%eﬁg a %tarting material to
afford co(rﬁﬂwrdﬁleuhlxyvypﬂmpl)plbaqdn(\rl ynm@gbes]y@%amz earlaothtcﬁrtﬂﬂﬁqtbaceﬁtetsertnat ively,

i irogen o aPhayERERagR S atrelr Bl o e T ket I s Bins one o

ordinary sii, |7|55l(fh bhg 7ag4t(s Wirh! 7.98 6, dif, f7elr8€(atﬁeaqema) toselif ecy oomg or nore of
the individual steps or to use rotected versions of certain of the R, R2,

R3, R4 andHRS.- Q%B T PQdm SH) . Ard e(ﬁa?ﬁfﬁb 3615, 2He 48dm sS4 (ma 3B g ined
accordi ngﬁﬁgofmj e %’Vlls?l?e?%’cliq_g Egmvyng/% @ga(m}ljle 1. [00185] Conpounds of

structura can be prepared’according to Schene 2,
bel ow, or [W&&dogSsipsymt TetH(¢-($chewberzy ) Mipe2003/065)-31RCP) 1B2668/ 083801

[ 001861Ref er i ng.t o, SC 2...chl Oor.opyr | dj |.f I exanpl e,
is coupl el dtfyﬁ)%ﬁ’&f‘-hﬁf%ﬁg%tneﬁufna %a%lén dﬁ#Mﬁg% Sgg 3b6lﬁ/{l%%na e 2.

Sul f onami de, B $49Q1JUI=6913 WztiH)a?pl;{:yem (e, 8Hl, 20l (ﬁd)tJ#ElZpl’aﬁﬁ ett)tlezj 1Ny pi.gger i di nyl
sul fonam de 3, whi i s de rot ected ield eridin sul f gnam de 4.
a1y by s aeny . S €5 keatin Veby st 6 /Eoh N bech FIm et onar de 4
to providebhe sEigah, produgs f(mqmcpgn%ﬁ;zmm%mqa@m ﬁCM@(tnmnsmeqf ordi nary
skill in the art will use different reagents to affect one or nore of the

i ndi vi dual03¥Bps Comprend &k Nprloraetlaiperdrdidhs-(bf4-certain of the substituents.
As well, aﬂﬁuafomg{h%@gﬁeﬁgﬁ@gk Oqlhra ﬁésgy)@ern&o 'ﬂlfjca‘?&g(raﬁ?dearﬁﬁuigﬁcteta% mr

synt het| c'routes or can used to make the presentl
di scl osedlﬁmhumﬂﬁso @mm&mizl)e‘i Dh6 (shEHBfBﬂBme,sJ%? BfHza 1B rpidund 6|, ddx3di ng to

Schene 2 is Vi e 2 10 7 nds , of ur al

formul ae Sxi@; %0 F’ﬁ_g 6%?@1@‘1%0% d"i“&é%%z g@ﬂgon@ é gl@éf 3@5 anal ogous
synt heti C4$G*('§'IE]§ 4. 25\/@ zeqamﬁamlfﬁgnua%gw@&saem 1 HB, 28608 (t3/=9.6

[ 00188] Referring to Scheme 3, netho enzof uran ester 1, for exanple, is
conver t edHzo3HheleEm, r%@pbﬁ%[%d‘}ﬁy%lﬁﬁgéweﬁzw&% Jcar boxyl ic acid 2 with boron

{11 br ol deygaPRr DOKllin P61 der Lol l&—?ﬂ“—'pegd(tﬁf\fhfoborh@cﬁo Ry B oHtagl &

hydr oxybenzo uranamde 3. u hydr oxypiperi di ne 4 is coupled with
anm de 3 t gloyiekorofpipechdb randidy ipipeyifiher zafoxgingni AR (COUL39)OMEIzpf5 skill in

o1 ccul o, 6P (Eolrh & i LerPaln B R oA an Of kTP T e T 11 use

di fferent 70eqgean . @p(na,hmc@ 4co(raefer7 B 6.8, nmﬂmwzctuahewelpqnpsﬂyo use
protected_versions of certa e substituents. An @I e of the synt hesi s
of a conpédidmadebAdiPiy: ?H) §c%éhe(=31%%H6r78@r %64 (BT i‘%(

100190] Com; lg@gp@gi_f)structural formul ae P011)-(XV1.1) can be prepared

accordi ng to Scheme 4, bel ow, or anal ogous synthetic schenes:
[00273] Compound 82: teitbutyl 4-(6-(1-(4-(trifluoromethyl)phenyl)pipendin-4-

yloxy)benzofuran-2-carboxamido)piperidine-1-carboxylate. 'H NMR (DMSO-dg, 300 MHz):
0 8.85 (s, 1H), 8.40 (d, /=7.8 Hz, 1H), 7.61 (d, /= 8.7 Hz, 1H), 7.46 (m, 3H), 7.26 (s, 1H),
7.07 (d, J=8.7 Hz, 2H), 6.98 (d, /= 8.7 Hz, 1H), 4.72 (m, 2H), 3.93 (m, 3H), 3.68 (m, 2H),
3.23 (t,J=9.6 Hz, 2H), 2.81 (br s, 2H), 2.04 (m, 2H), 1.73 (m, 4H), 1.40 (s, 9H);, LCMS
(m/z): 588 (MH").
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2 5 Schegm Aol/88191] Referring to Schene 4, net hoxybengeibsomgaeester 1,
for exanple, is converted to the corresponding hydr oxybenzot hi ophene

carboxylic acid 2 with boron trib WO 2009/ 065131PC71152008/ 083801
Car boxy! i €003¢#ld Eomporrsipi: é‘ﬁ(WWeFlﬁlnFﬂrél)érﬁlr{é (hrglugraancihpry ihesx v zieHt-ophene

(pi por di RADESEEE I 2 D Y RO RGPk IO TR SR M AR L0 Y can'
283?;; hler11H§3$c516| (ons, slélque&?%nﬁ%ggcﬁe,riéi)éﬁ ﬁ@(rIE':]BH)E‘emesﬂ}Bd? ﬂa(sxgelcih) m’xﬂ9regz![ e. O
reagents f% af# EE{; f)[%})eggﬁ ?%) gs?Weilmn i (qu}aT ?E?i"’:} Wi&g ]gs(hs{e E{){ g?’ect ed

versions off) oeydt(ai, anpf2 ohen, 2Eh St 04 e 2ts. | $004.330 Joopeunds: s (MHyct ur al

formul ae XV111 can be prepared accordl ng to Scheme 5, bel ow, or

anal ogous @%@]het 0@@&%%3’“ (Pipegidi-440)) A0, 4tﬁm{§'0?meth3§mhwp?e[lé'@f94l%f erring

to Schene on
1-substit lzoxg% ﬁz%’%fg% g%ﬁggﬁl ?ﬁg&tg%ﬂﬁ% HWﬁ’Rbﬁascb 3,606 RIres: ¥ 80 (4,

(pi peri di hHA-8yd5axy.y di7ytdz, dHndesDRe./ 2,8.4008 ldﬁ) DAY{maAH), BRY (4, IH)p 7t(18({d,a;ft woul d

aromci ¢ P o 2 (R aYud ! Brr o+ lke uPnaPt (8ol e BREr #ompounds,
e.g. regi Qi2IQRBBHY 208r(8i, 0HF, 2(1)‘5 (EQEQUITS (on, DHIGI 1671 (2 4@1t)h§(rMBI(nl&a,938l s at the

6-position instead of the 5-position. Hca-am ne (shown here as a BOC protected
4- pi per i diMEaki ne) is reductively coupled to

(pi per i di o7 op-shchdls gi-ngengne 2cLo. Oﬁhﬁddﬂorﬁ&hﬁ?ﬁﬂegjﬁfblﬁ%ndmm

yl oxy) di hydr oi nhdeneam ne mani pul ati ons” can erforned to provide

desired sbilosyibeuaofins2- camok@mﬁmp@ndmn lszarimlas ﬁw@wmwmoww. di n- 4-
| dih b d
YL oxy) Ol PALOIASPDRATIN ST o GERERLREL ety e, SoHPY 6 L Birf ror de

to provid ‘cour ce tal n'si i ons‘‘one ‘of " 6r hary ski ||
in the ar# ci(hl, 1Mg56.9di(id eHEM67 (Fread@ iR (hQ 38h,f 2Lt (bonsS I 2.0b e, 201), 1. he

T U SRR a8l RS SRR S ons Of certan of the subst it uents.

bel ow i n Ex@P| € ®mpound 86: N~(piperidin-4-yl)-5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzofuran-2-carboxamide hydrochloride. 'H NMR (DMSO-dq, 300 MHz): & 8.84 (m,
1H), 8.77 (d, J= 7.5 Hz, 1H), 7.70 (m, 1H), 7.49 (m, 3H), 7.34 (s, 1H), 7.08 (d, /= 9.0 Hz,
3H), 4.62 (m, 1H), 4.05 (m, 1H), 3.66 (m, 2H), 3.27 (m, 3H), 2.99 (m, 2H), 1.97 (m, 4H),
1.78 (m, 4H); LCMS (m/z): 488 (MH™),
[00278] Compound 87: 'H NMR (DMSO-dg, 300 MHz): & 8.49 (d,./= 5.1 Hz, 2H), 8.37
(d,J=8.4 Hz, 1H), 7.61 (d, J=9.0 Hz, 1H), 7.46 (m, 3H), 7.29 (m, 3H), 7.07 (d, /= 8.7 Hz,
2H), 6.98 (d,J = 8.4 Hz, 1H), 4.70 (m, 1H), 4.68 (m, 3H), 3.50 (s, 1H), 3.23 (t,J = 9.9 Hz,
2H),2.79 (t,J = 11.7 Hz, 2H), 2.06 (t, J= 9.3 Hz, 4H), 1.69 (m, 6H); LCMS (m/z): 579
(MH").
[00279] Compound 88: ‘HNMR (DMSO-ds, 300 MHz): § 8.48 (d, /= 5.4 Hz, 2H), 8.36
(d, J=7.8 Hz, 1H), 7.60 (d,J = 8.7 Hz, 1H), 7.44 (s, 1H), 7.30 (d, J= 5.7 Hz, 2H), 7.26 (s,
1H), 7.16 (d, /= 8.4 Hz, 2H), 7.00 (m, 3H), 4.66 (m, 1H), 3.75 (m, 1H), 3.56 (m, 2H), 3.50
(s, 2H), 3.10 (t, /= 9.0 Hz, 2H), 2.79 (d, /= 11.1 Hz, 2H), 2.06 (t, /= 9.3 Hz, 4H), 1.69 (m,
6HY; LCMS (m/z): 595 (MH™).
[00280] Compound 89: 'H NMR_ (DMSO-dg, 300 MHz): & 8.35 (d,/ = 8.1 Hz, 1H), 7.78
(d,./= 8.4 Hz, 2H), 7.56 (m, 3H), 7.43 (s, 14), 7.26 (s, 1H), 7.16 (d, / = 8.4 Hz, 2H), 7.00
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[ 00195] Conpowngsymsisiabl e for use in the presently discl asgds:piagsaceuti cal
conposi tions |ncIude conpounds of TabIe I above These conpounds can be nade

according to _th g,jenera Ie usi ngwF

pr ocedur e(®i )} %ﬁ {05 8¢ Hak 3&6&&% I)Iébl%sél b\%[i)rﬁ ?ch(é“ %@I%& T OB ki | e not
i ntendi ng; &9 (I)%f=bpluﬁgz%)tf‘@@ft}’.f—tlh% Iler‘VIﬁ'j‘th’MS n UHT 56 b3tk corpayngds. of
structural forrrul ae (1)-( are mmcs of ad| ponecti h which act as

adi ponect bIP Pédept or agonl st s t hereby activating the AVPK pat hway.

Activatio th AI\/PK f f .loncr.easi I upt ake,
decr easi ngb g{nylc %8 es@%@}%g Joﬁ%ﬁgit?g%;c(gdﬁezlgd@r ﬁsle/tghgr eby
reduci ng ¢, yeagenz, 2Hywaced U &7 Hezr 119, yerer(mdﬂ{ﬁmct?f(aum H@] d, cencentrati on
and causin an [ ease._in nsuI in Senm%%e]/ﬂr ause g%\fi activate the
VPR na i P he R F HaCh Thbhs A0S bE SO TS R MG Wk | nhi bi
the infl ammrymwgezsnemm}nhz 06 ey =dyrsipng 4H|jlelu@ﬁqnl YHRhases (9f): 603

at her oscl ero§| s. Accordingly, conpounds of struct formul ae (D (XCl V) can
be useful (MA the treatment of type 11 di abet es and in the treatnent and

preventi o r oscl s a besi
non- al coh %2] ?Te vagr d:H:l\elase[%{g(éfg%’H ccor d| ng‘I%jd jangt%%%zggg’e@t of the
pr esent d(csgl=09a®JHe r}e) auest, Ve 90 HEtIMA7.8¢ (aca)yand ng, 4Hies AVRIE, matmlwayj

it udes Bdtadth gt R BRI W A 6t Bt} d Rhotig 20 (B coRpoutd,

phar maceutigal gy npaagnt abl 64 saldy p@g@r O 5% hydrate, N oxide or
conposi ti onydes%:l(rl beg' above &?00) 8]In anzg enb%gﬁﬁent a nethod of increasing

fatty aci 0883ldatGoowoinr 22: c&l NMRaENaeglscHRdbe): Ag- 46Hd, Lefi8 Hd, tH).dB%ef f ect i ve
anount of J n C call\y [ 0 | yat e,

hydr at e, @oxioéggﬁg’rﬁg)offgggp?i g’ngiée?glcl:ir)l l)@g&egosgg}ﬁ cﬁJ{ ?4%& ihg r%]ggy ase
(ACC) cat alyxzHs, itthe7.2otmptH)pn 16{d, e onyik, IBG)}A998(anHQM6( (AhilHi)t017 @f, fatty

otivi ty TS Rane Ma et 08 e dne St ok EE G e AR s Uk easi ng
the rate efg 9‘agt@-])apvyl(lﬁm}gaL@m(,,ﬁecmquqhe presently discl osed conpounds
can increase the rate of hos horyl ati on of ACC, they can reduce the

i nhi bi ti o034l atCoynpaeidt? X|PHTaMP0 MBA-dshB0d¥ He)s SiBrtr(dabe 4i8tHz. dar’AT rat e.
00199 In 0 nt,, t;had cr Ln enC ntration
i[n a c]eII (?lelﬂgfe{g C n?ggﬁtj gﬁcle 786 (ﬂ9ang?@elﬁk’e§p?1\7/}é&g%’oﬂ{f9‘2?%6\

conpound, | Hharatedent 7Qald, yHa,cf/ce;'p(tda.bI:e 7slat LHpeoddy,= 808Hzatlé), 4ipdmat e,

1005001 1 7 Bt HGP- SHBOKH Har - 2 A0 Raq oHEi Hbr 6o ithg gi ccabe Ut Wb -1n a cel

i ncl udes eaorg BEtdHYII b en o)l LM na4): efgf(e,m*l)ve armunt of a conpound,
pharmaceutical ly acceptabl e salt, 6%{odr sol vat e, drate, N-oxide or

conposi ti I;ﬂIl?-aéIschowauab%eHNbﬁ?z PR (an%ﬁoﬁéﬁz)eﬁﬁe}ﬁl Heht /-Sdias HhdedSof
reduci ng i - e t he
subj ect a&ﬂh %}%2?? sdql:?tlrrg]uzﬁjtén Pgl)?o?#}; d?gﬁ dp%ﬂ nac Utlfgta II?)af?:?:ﬂ an‘)e salt,

prodrug, $dll\at &), Ryidrat2él), Nobéi be 102 FHzobidh i i(dn/ débd Hzbzid), a@@\(‘eJ=[ 00202] In

ol udes. admii Shei B o one Sabp B S et S fount of & compound.
phar maceutamess] y Gespptadd e sRMR (mmsdrdagaomh\zﬁm sohy it 72 Y oM, des 101
conposi tion described above. [00203]Accor di nqﬂge?at he conpounds and

conposi ti 6hd -4 EzoHEe 7Hé kil H).chatf ftﬁeH@s%@Sl(S@ }6 (4. fadiddisy 260, Tt @bl i c

di d - f

i abetos T Sun et o (e 2 e S s 2PBlg 0 ¢ he
subj ect a@.8&f( fneéltﬂ \Zé)4zimD&HII 168 (&0, EBISLE ( m{zhaﬁﬁnéldéﬂll cally accept able salt,

oo, TR S G B B RN S SO R LB RS ap oy o4 another

car di ovaseigl am), dlawas)&smmg $Hpna93t(dlmblgc}asla I 40 (SL.e£ bMg14, 9 hIB47S(lde ect an
effective amount of a conpoun har maceut i cal é acg%,pt abl e salt, prodrug,
¥ B

sol vate, Hydr-ata, 2iR. 447 e 1By Bsl T rind d&dis el H) @@@@h]fﬁsg Yescri bed
above, the conpounds disclosed herein can act as activators of the AMPK

pat hway. Accordingly, in another enbodi nent, a nethod conprises nodul ating
thc AMPK pathway (either in vitro or iR,yivo) by contacting a cell with a
conpound, pharnaceutically acceptable salt, prodrug, solvate, hydrate,

N- oxi de or conposition described above, or adm nistering a conmpound,
pharmaceutically acceptable salt, prodrug, solvate, hydrate, N-oxide or



use in variatozo@fossperi ments exploring their receptor bpddiigrgos@ldoi cacy and
met abolism WO 2009/ 065131PCT/ US21108/ 08380 Accordi ngly, another aspect of
the invention_is a | abeled con:IP Elgate conpri si ngéa compound as_di scl osed

herein coW& <dht Py’ ({hKked & #1951 HBetilng "4§8ntED: 8 58 i(Bnai) ¥ 9Pt sligh’ & fbnker .
Sui t abl e kalsesro @nee h abeli ngy agant g -wid4 }I%emﬁadﬂshysﬁ@p%t—ﬁrﬁcm Lhgse of

skill in the art upon consideration of the présent disclosure. ‘I(he | abel i ng
agent canﬂ?e(MHBr exanpl e, an affinity label such as biotin or strepavidin, a

hapten su di-goxi ge roxi,dase f orophoric

or chrono ogﬁﬁc tcgg %@gu@%@@ﬂgﬁ %3%[512) ﬁ?@gﬁdgr xarrpﬁ%ﬁﬁlén some

enbodi mentdJ =ans thhm)emwglswqm AHRI7 gags LY, 7636e(s GIEC DI § (R =000 Yl(zeIHD))él enﬁh' )
e am ng _acids ic

lycol) Iinker j | f] |
O he st Grond. 35 ln, SuhE GRS DR thor o (ickh. HPSnl-18a0fe as
et hyl ene QI QCBII (doﬂgp@:mybﬁpq 19l (e aly), qr74q9I yab hydenergl M@MS(”%Ié@bl e

Ilnkersmc wi t hou imtation, single amno acids, as well as di- and
tripepti dé‘éH)l n one enbodi ment, the linker includes a gI yci ne reS| due. The

per son of ikl ch.LRe 5L 11 ikt @AULES, £ ALY 383702t LAET 1} gy s and

| abel i ng agen s can Tbe used: er e k Iené chiain is the
l'i nker, | @, gTRs Hepddod? seqTtss, (ot hE) |1 7i.43ker, 3HAS? 27he, S 1ot W, e =§.{ Ga; 113),

o o Bap e L 50 8 i R izt e B her2a Cha g Bt WlHn "an9e
struct urah herma 2(1¥E@M) 4H§ R573- R %@@);LCMS\/{I}I/Q%@WH’I}I NK" nmoiety is a

| inker and is optional, t he ' noiety is a | abeling agent, and all
ot her var [QQBP@S éjompagnctl%%cﬁ H¥R dhdie; d(;f?&o I‘éﬁéhﬁlge34v(ﬂ1h—ﬁé§f?eéﬂ) {7667

structur a f s 468 to
structur a d, or r'ru?_gé&%)?’ ;6?%&9 ?:gfr% Eﬁﬁﬁ 5H %(56 ?;I)\é\,dbﬂ h?ugggt%el ‘of
structur aIZHj @L97nH) .= @ XTI H),[OUREY ]I H), T8 ([nﬁ,l?:lH)ﬁ’dS)i)@I MENBIL3 (L he 9.6 Hz,

oyri 80, ri A pas @6 It 0B 2l G cYbr e ‘@I>n£?é§5y5t§@13@§$?@}%§ﬁpfre in

one enbodbaemiHa | abel ed conjugate has structural formula (XCNI):
2009/ 065131PCT/ U S2008/ 0838%§E§XCVI ) in which the "LINK" noiety is I i nker
and i s optU03AHI , Gerporne]00: MEBINGY-dis. S 08 Midbep #r7§ (&glent. 8I“@InéIH)al'f'Imot her

i abl t I
var' abl o Rl/e @9 SRS g e 9, (1 SAIBL o M bb7ieseEy gt gt u o
(LXVI ) - ( L¥6XI N, and (I@QH@(B 155 s, QHXOOA (.. § 0D208] Ho), 280 dnpl=]0.5 n{zpzfé) pasticul ar
nmbodi I | f I XCVI1l): HN NH -20 VC
\e/I I)O : ?\A%Tt‘ﬁ{)a?%\}géga{ 5@@%%2’”%&&&*&@% gbovgr n?o? (exarrpl)e with respect
to struct wuabzf oramIp@anc( X1Y)'H NMYO%ML 1300 MP@% 8145, ddd) 7EXLVI 1),
(LX), (LXI LXV1) - (LXX1V) and (L 00209 he fol | ow ng

exanpl es Hrzelk ht’f’éﬁcﬂ@&ﬂb’f’f‘*&r@ H&D, ”3 URt2Hat Oi:@ﬂt . hﬁ@,dIH?fehff'%(ranH{)are not

i nt ended e E e nt hetic
Exampl o ROy 01 R d ot et KT o Ber Tl fa 006 T (o 2ot ( SynEnet!
(trifl uor eyt yphghM))pi peri d| n- 4-yl oxv) pi col i nam de (conmpound 43). Step!

[ 0021014 st o of 4 DY Vb Ak hoIEi b, ¥ B YRS S i Yl et e
(d,J = 8.7 Hz, 2H), 7.29 (d, /= 8.7 Hz, 2H), 7.07 (d, J = 8.4 Hz, 3H), 4.61 (m, 1H), 4.03 d,J
= 10.2 Hz, 2H), 3.68 (m, 2H), 3.22 (t, /= 10.2 Hz, 2H), 2.98 (s, 3H), 2.02 (br s, 2H), 1.68 (m,
SH), 1.40 (s, 9H); LCMS (m/z): 602 (MH").
[00294] Compound 103: "H NMR (DMSO-dg, 300 MHz): 8 8.91 (s, 1H), 7.55(d,J=9.0
Hz, 1H), 7.48 (d, /= 8.1 Hz, 2H), 7.31 (s, 2H), 7.08 (m, 3H), 4.61 (m, 1H), 3.668 (m, 2H),
3.33 (d, J=11.1 Hz, 2H), 3.23 (t, J=9.6 Iz, 2H), 3.01 (br s, 5H), 2.05 (m, 4H), 1.83 (m,
2H), 1.71 (m, 3H); LCMS (n2/z): 502 (MH™).
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mmol) in 4 i e (15 nm.) was allowed to stir at r re for 2h.
The WO 203@?&8@?@%‘?&/ US2008/ 083801 resul ting reacti onqﬁ{]@sﬁp&éﬁ'&%@ﬂ hen
concentrated to provide a white crystalline solid which was triturated with

et her, fijomsed aselpsindeds: MENMWR ZDMSIRZ,, (0-MHZ) S &n8 &, /6005 M. The), LECl sal t
(obtained fromstep 1 above) was dissolved in DNIF (15rrL?) and _transferred to a
f1ask corel nPdHza 1801 1it7 6h/ 518 BHaRMr 640 BobHhi’e4dei 14D 100 3ED, 46hmol ), and
HAT1J (2.8, 9m)7. e@g@é 350%&%92@,9'):10'.%@2@5' BT RO E)NE86 4.5 Mas 1. 38 0.

13.6 mol) 'was t ed and the resulting reaction nixture was al llowed to
stir at rBo)chpatid), 8.06rfuesHN2 . Ei(mogPhere (oveHnilghviS (g SRe(itbyeneous

‘i . " . ¢ : ) ¢ e
(00 ) el PaRPetrien HoRTR MR paME LS SO M Boter ed “ordani ¢

| ayers wemg 2Hhensmashied ovHtL gt er (s 2KE0. 31, bri, meo A (x5O sninz, 36nies (MySal ),
filtered and concentrated to give a brown residue Ich upon trituration with
ethyl et H&b 15pol/7 ey 161-)\:%%%-94@(3@0 (ot di2d-G /1 Hetiay TR $8 i T 1L 4-

| ) pi col i ' lol j i )3 Mi$4% . LH NVR (CDCI3) 6

%. )921 5.08Eﬁ%rr%m%%fd?ér%g:%%@%’sn%ﬂl&lﬂf’{6?1,)?%%%((7@'451?% 5H)/? 7.51-7. 4(7 (m )1H) :
4.34 (hi s[00290]) , C4mpéurdbl06s ' HNMHIR (BMED-8s, 40¢ MHAH) §.8B (621D, 825 (dn/ 213,

LoNe, e dH I 40 M b a8 ey 5 b phopent Yoo (o PR TS ™

1- (4- (trifduar, gesthpi)nenuwb )s, pERErAsds NHHY; DO7 (0 JE g7 HE, A)ek Xdd, r=anhydr ous
DMF, Nall (60%in mneral oil, 18 %0.45 rmDI?r)Y%was added. The m xture was

al | owed tBd3 Fzakty 68%%%&?&8 (Pelhdéf (A Al Sisrdlle 3 £8(L 40 %4 HZ fol | owed
by the adgit b8 21@1#1.*8'5%9“1@3%&92’[‘1},(1'.!6@'(141‘, yheidy ol ppkbeiedy, Aol col i nar ni de
(0.15 g, 0.4 mml ). The resulting reaction mxture was then stirred with

heati ng alt0298 " Cowmypeundi I§fit .'HNMRQBMSQ}énﬁO&Nﬁlﬂ)tS6f77éd,dr=t8.ﬁglznﬁﬂ)eﬁﬁal was

still prese ence i1ional f d ( ng, 2.1
ol ) e FRaett B eare s A Pavel TE b toad S B8 B EE an But  onal
h, and q:J:emctsegiHyme (ﬁatmr(}glaﬂd,zﬁgdjs.ﬁﬂl(rbjm)cb.@ﬂe%gézggbngmx(zgo (ﬂaL)H),Ige .
aqueous | ayer was extracted with et cetate X m.), and the conbi ne
organic |h§i£mv3§§a M%ﬁ@dﬁ\)*ﬁh’%@g@:%b&@@{rﬂ) and brine (1x20 nlL), dried
(Mg504), (i re emiyh ' | i )i

Chromat ool abn ( L00 D a Rory "Dty AHE) B0 &% P PR S i ch
upon tri tdrdi)o®hlid, i =t did, BDh@os (dd, é=detand 8.2 Hz, 1H), 7.59 (m, 2H), 7.42 (s,

N rar o, Y i i Ay Be (A b ir i t Y oi peri d
oo Sy et T 4@ BEPHE 0N Gl 6 b PR R HERAEE 675 5

S c_i,7 élﬁi JJ#ML?Z?:), 221&(32‘& (6_12 ,21—1)537.094(2t,|:f2=5 9.9!14)7_2,1 %1712,30)58(?, gmﬂ.,%z(ﬁlby=%1.g?z(, d?. 2§8( g,
H;,'zH),’%1*.12%37(‘30‘}?0,@%1%;#5&'}]’15?%@): é&’i@"{@r s, WD 2009/ Us5131PCT/ US2008/ 083801
4.10- 3. 95/00880]!  EbmpduC100s 'HAMR éﬁﬂsb-%ﬁ,@@o MPL2) 268 45 ?mZzﬁq)Zv.%@ dm=8r,
2.71-2.57 (m 2H), 27531, 81 (m 9H), M5'(nl/2): 540 (Mr1-1)*. "(b) Anal yti cal
data [ 00da3H)ThéE3 fbVIFAT Hig, Tompduhds w7 Elzp2BpaBedmusiihg.0¢€nhods 4&fal ogous to

ata [ 0082IFTh : #al o
(cocta oS hi L AP S 8 0. 30 4 e T e 504l ?fﬁ? AAC R TN

Zi—i)SO ( m52HH§2H)§2H§m(Igme%)3%5 (. 29, (68 §ﬂwnlf);§m Gm): 399 (M. 99 ( m031H)m, 2H§33 (m
s O oo omowncl Uy B VIRIDRSO T B0 M Gh bR /21 b EEARIR (8Boss. | 300
MHz) 5 8. , _ b, A7 . oo (7 4H)
e, > b o by ST A g g W
2H), 2. 811Hhy .22, 1H). 265 (ma3FRH)-61 em.0A)( #H7 61)2H)13.62 (3, 3tl). 31 (ppi), (ES) 521.6

Mr1-1). [0p2 | 5 <e8. 20

1. 8 13 oD A g oS S e i, YRkt TR gl 2oy

21. 632(H)m dm,H)—I);(BCEEZ(lé_ri)m):GJH%(g/II{(B').GOGS(m 2H25, 3.52 (s, 2H),Ng. 2és§m42+%,(§ﬂ.+ﬁb2
[(r)nozl?] d??ﬂé‘iﬂnd%&?wd(é&l@,%%%‘dsgpé%ﬁk@ 1&@ ?‘1158’?172&5%1 “%—13-,667. 77 (m
1H), 7.61 . 18047 IR : | ,
3.H)99 (m ({,(F{E'f7%_*#)581(?1%47.546%&}J3@217H2(7,%3ﬁ,27(m@ (I%.}%%’ ?%‘1%2%1),’7%%?-@%0(%@’ 8H)H?
1.64 (m 2H) ppm M (ES) 564.5 (M+H). [00218] Conpound 5: IH NMR (CDC13, 300
Miz) a 8.53 (m 2H), 8.20 (m 1H), 8.13 (m 1H), 7.77 (m 1H), 7.66 (m 1H),
7.48 (m 2H), 7.29 (m 2H), 6.95 (m 2H2 4.63 (m 1H), 3,99 (m | H), 3.59

(m 2H), 3.53 (s, 2H), 3.27 (m 2H), 2.84 (m 2H), 2.27-1.88 (m 8H), 1.64 (m
2H ppm M5 (ES) 540.6 (M#H). [00219] Conpound 6: IH NVR (CDCL3, 300 MHz) a

— g~



00221 Co CDCl 3, 300 MHz) 88. 20 1 7. 98
[ 7] 77”%8@?@ Mfﬁé (m 2H), 7.41)(m 2I—|)(m7 35% (m"]‘%ﬁégﬂ’“é%g%“’( (m

462 (m 1H), 3.97 (m 1H), 3.91 (s, 3H), 3.580 (m 4H), 3.27 (m 2H), 2 83
(m 2H), 22761 (891K)y8.68Kn, 1H),843((n2HH).3 pen3H)YS. 2RESY =50T HE, AH BP9 (m,

1002223 ooy 5, AV WIS ACO 0 00 ML, 58, T B bl AR T

4.02 (m @y 6B7@.2H(m 2H) 3.24 (m 2H), 2.83 (m 2H), 2.27-1,76 (m 81-1),
1.59 (m @Q 1. 46 E% 549 5 Mng 1. 002231Conpound 10:
IFI NVR ( 3] 369mwzn)d 16@ EﬁNMR(@gﬁ riNe 7)198.9§ (d, 7 =477 Hi 2E9K$.427. 28 (m

2SS A BT ke My L S S

2.27-1. 762}@11728@ JH), BO7 (dny =3H) Hah), 08 (HES) =340 &MH)IH)[Q@QQA]KEanound 11:

A (PR %%yfi#oéﬁy(ﬁg %F% e T ey, ), %éHz('?‘h 129 3 g9

(m 1H), B9p2. oétmn Zﬂgg 193(14171H§ 1.2, 33 21454((m 125; ﬂOMSZm&? sosyMEF)., 2. 22 1.84
(m 8H), 1.54 ES) 557.6 0225! mpound 12: H NM 2

( CDC13, 3@@3lmz)ce@p3@d(mi B (BMSQrfls, %QQQH’Z)?&S(SH d1+£|r847H471H)m 2H), 6.93

(D 510, 4700 00 Lo PS0amunt o 185,40 2 p 88 (o s €00 (-

[ 00226] Cotpdifyct.38(m, FHN3.WR(d, GBAZ3) HRMH)NHE (628),3480(m, 282, 658m82HLm  1H) ,

(m 1ty 326k {% 76%1% S b ol 15,572 gnchn, L€ Gy Pbie Bl3 g ik (1 Dy
2 31 1, 78540 1.66 (m 2H) ppm I\/B (ES) 540 6 (M+H) [00227] Corrpound

HNI\/R&&DCIB 300|sz ,68. 4 Imﬁ (m | 2H), 7.27
(rn 2H), @9 l(nfioglwundeslld? TdIMB ( %dMOOWz)& é%(ctph—ﬁﬁﬂz 14Hb§7(7m IH),

:23 ?g (1m88(%% ﬁ-ﬁg‘ 2%56%%(_?%1 }}”)253%2 lﬁ/gh(?éé{rpg%.mOzﬁﬁgziéagggf@npound 15:

"H NNW ( CDXOL 3,383600 | N)3) 736, TH), 37 (B,EDH) 745 (s, L, 2289)(d, 5= 982 [ 219H2,646. 88 (m

3 350 1. o1 1#@#% /7 9%425% %}H)%':%S (v} 435 %@%:ﬁ;‘”ﬂgﬁ?‘%@%é@ (%ng(WFD 2.

1002291C0/m0owd EBinpoltid NR'HODER1BMSION VB MioF: 84 6. /24 512, 80 6137 11,
7.48 (m 2H), 7.28 2H) 8 (m 4H), H) 63 (m
1. 4 01(dg AT Tz, 1 )emffp 0. 195 (o, 48, 197 (cm—é%ék}zslmﬁélm ) 44553

2009/ (2)63@115(7]?/3 ‘ﬂl&g@/ 0%83@311(}{‘]005&%7%913 %)fﬁ%ﬁ%)l%%)c% éX\Q MHz) 6

8 48 (m HE)3MNS2.22 (o MLEN2 (7, B), (90 (BH)= 11771138 (T, 1494 496{n95HQ rhCMSl) 4.63 (m
405(§ 5%{%&\&1 3.60 (m 4H), 3.25 (m 2H), 2.87 (m 2H), 2.27 (m 2H),

2 18 1. 88" Y:54 (m 2H) ppm M (ES) 564.5 (MH). [00231] Conpound 18:

|1H Nl\/g (9?0@3(31 ] 30Qmiybiand 16168 "BEINNIRY (DA O-dS, 360 MHR): 8%063 (s( 1418 8(5!1&1(5,21‘1%5 17- 283(211

21-0,6. 17 , J= 7.8 Hz l , 4.63 l 4. 03
() 40 o850, T @ 5L 58 ne Py at ¢, S50 2t %@sinsfeom Terit) 1. o6 (m

2H) ppm M (}ESA 35@9 fi M’;H)(m [%g%?%ks Qﬂ;}@&ﬁ"@gﬁ% '1b*|_$>4, i@'@?%%s %19 Mz)

3 91 3 442 @mbraH)ZH)& 2LfG(b( m 2H), 942 mASHY, 662 SHR LM /X ﬁﬁ7 (Mpm). M5 (ES)

£49-7,§ W hagh? O3y IR % LT, Cofiidy F00c S STk 29, 7, 8
4.01 (m  &Hy=73.184 101)7.2H)m, 481 Sszi@m %2)7 06(@@}()@6?.&91 11, Ba (12342]}3?0npound .

2.31-1.94 8

THoNR (cb%é" b mw&%sﬁm . b0 (i S, 291 b/ ok 220, B8 (m

2H), 6.89 2H), 3.55 2

3H)29 (m %(ﬂi)mmuﬁfel%ﬁ]%% ﬁm, 1%6%')% Q%%E(m (’%’%%ggﬁﬁiaﬁ%m 1H232 (m 2(H)S pplr;]D VB
(ES) 564. BO3OMH) Comﬁ)@Q@B]lSCdHﬁWRdDB/BSOMHmN/MI@ﬂDE&@ﬁ (QOG- WMHHe, BHY 758 (m 3H),

0 O g U5 AP BT g0 gty 100

2 01 (m  4H,,7.3D.(867 € 017 HEARHP PTG My, (HES). 65&3,51{)( Mfi}z(m[mgsa]? (@prEypoend 23:
| HNI MR ( CDC13, 300 MHz) 68,20 (m 2H), 8.13 (m 1H), 7.92 (m 1H), 7.50 (m

2H), 7.31 (m 1H, 7.01 (m 2H), 4.65 (m 2H), 3.71 (m 1H), 3.64-3.22 (m
7H, 2.21 (m 3H), 2.01 (m 3H), 1.46 (s, 9H ppm Ms (ES) 535.2 (MH). [00237]
Conpound 24: | HNMR (CD30D, 300 MHz) 6 #3350 (m 1H), 8.22 (m 1H), 7.85 (m
3H), 7.61 (m 2H), 5.04 (m 1H), 4.68 (m 1H), 3.92 (m 21-1), 3.77-3.52 (m
41-1), 3.41 (m 2H), 2.42 (m 3H), 2.25 (m 2H) ppm M (ES) 435.6 (MtH).



00238] Co 5. 1H NVR (CDC13, 300 MHz) 68.54

£3. 11 (]m 2:3?,8%9&4’ Stk 2H), (731 (m 3H), 6)96 (m (2rkn|) ?"?Té%sg‘ﬂtﬁﬁ% 3%@ 3. 68
(s, 2H), 3.60 (m 2H), 3.26 (m 2H), 2.72 (m 2H), 2.42 (m 2H), 2.11 (m
3H), 1. 98(5(3H),3Eﬁ(tpmﬁfl10|‘58{z( 28), HEB(A 2HYDS (nh, 0633002 Gorpnunel d4.:2H)H NVR

CDC13, 30 77 2H), 820 1H), 8.12 1H), 7.80
Em 1H), 179%11(4%) IzﬁlM (mfzégﬁ%ﬁ‘?ﬂ ([3“95H%m 2H)(m4 62)(m 1H)(mv\oH)

2009/065 / 0 & 2. vz
e 1@65’1@ %88&)&&81?18 %{ﬁ}@é(lﬁmSolHQ 30@@%&8‘1 gﬂt@ Jﬁ;% %Hii 3 MH)

[00240] Gmrﬁblunwm@ J H 2NV (lﬁ:uazs (53@6) m%)(rreﬂsﬂ A (L H), 3768%1 eHY, 2H), 7.43

4 9 2H).,.- 6 ,
1, '3 ogltht o) 8 egfont el Patel Al Da¥ A el o)
(ppm $ ((55)3H59178’B(nﬁ IXZII—]-)[)l6EEQﬁ)214rII)]ZUDMSLIum 616@(1\411—1)1 NN0R6(E:DBOD 302 g/l;z% 8 62
%Lno% (5 320003{1) 12 %m?auwll2@m1§%]§%5‘%¥%df( %55%} @?8 86 - 9r|§1 , BD5 140 m rn2H)
005401 oo umn 30 i, B o D86 At 0B, iR AR, BARAGSMOM. L g
(m 1H), ¥530naH), 3.2Hm, #1322 60/ = @H)HZGPDQQMm,M),I.BMI&J(HB}l.iEmjl,, 4.61 (m

16 27 oH), 2.87 oH), 2. 21 4H)
1. 97)(m %}yﬁ%(sz?h ft%)(’y?)ﬁ“%”(SES) §5. 6H%|vl+H). [(()8]243? Corrpoun((jm48:H)
ﬁl) 1 yl\/gz[(ozim@D caﬁhgonzDle ?QJMH](DM@O d§35@MHn) 81%)14 (382%%) o(oond, S +p.9 72%3 (m
251 (i BH ket ) B8 T 200 4y = ookl ool O DN (458G 5 300
MHz) 8. 12—6@H§b‘){% 47625(%1 (1% 425'9(511 ﬁHé)23 xﬂSI'_%m L) 3376(119421{)”3 22{#)1 4P§mi@8(m 1H),

4.62 (m g 2H) 2H), 1.76
(m 4H), @14@(%02@1&)3}% (\vsz’(kﬁsy mw)(mm;w 00245] Corrpound 50: 11-1 NMWR

CDC13, 3 8. 22 4 1 9 4.9
Em 1H @9%1‘\34"2) CoTﬂS)un zgz'il%ywﬁ{@&f(s@sd Zgaomﬁz %s‘(ﬂ‘z(d ??rﬁ%éi{r’sr@f‘%m
2H), 1, 73(s(), 414@9 (ppa), VB4(E3)- 551H253HMH7(d<£ S P50 Bg Hzlﬂ@)Zéi@?-@@fprunds
1-50 of Tabl e 1 were assayed faqr their abil I’\%D %§a tivate AWVPK usin

u

enzyme- | i hRed 3P ARuhEsor/Bdim [Ha o4y (ke Eé50m I {rar 1 EdNPRA Gt | I@agllgn for
89npgunds(nl 196, @029(19@?%9{‘3@@11' 1fH)Tiibb @n23fhaetem8 (119’ g%‘lcsstMHﬁ . [SSSI igSp}w hagnd
"F' is >1[9031_4\J/l fampeurzi 1@3’! HI(NMRK/PNI@ESO 3Q0 BIHZZ)A6 &7A(d J=7.5Hz, 1H), 8.48

(s, 2H), 7.49 (m, 4H), 7.34 (t,./= 5.7 Hz, 3H), 7.07 (dd,./= 2.4 and 8.8 Hz, 3H), 4.62 (m,

1H), 4.38 (m, 1H), 3.70 (m, 1H), 3.63 (s, 2H), 3.24 (m, 3H), 2.81 (m, 1H), 2.64 (m, 1H), 2.15

(m, 1H), 2.02 (m, 3H), 1.88 (m, 1H), 1.70 (m, 3H); LCMS (m/z): 565 (MH").

[00315] Compound 124: 'H NMR (DMSO-ds, 300 MHz): & 8.85 (s, 1H), 8.68 (d, /= 6.6

Hz, 1H), 8.46 (d, /= 2.4 Hz, 1H), 7.74 (m, 1H), 7.46 (m, 4H), 7.34 (d, J= 2.7 Hz, 1H), 7.23

(t,J = 5.4 Hz, 1H), 7.34 (m, 2H), 7.07 (d,J = 9.0 Hz, 3H), 4.62 (m, 1H), 4.38 (m, 1H), 3.72

(s, 2H), 3.65 (m, 1H), 3.22 (t, /= 10.5 Hz, 4H), 2.85 (m, 1H), 2.69 (m, 1H), 2.55 (m, 1H),

2.15 (m, 1H), 2.02 (m, 2H), 1.83 (m, 1H), 1.70 (m, 2H); LCMS (m/z): 565 (MH).

[00316] Compound 125: 'H NMR (DMSO-ds, 300 MHz): § 8.89 (m, 1H), 8.65 (m, 2H),

7.47 (m, 6H), 7.35 (dd, J=2.4 and 8.1 Hz, 1H), 7.07 (m, 3H), 4.61 (i, 1H), 4.42 (m, 1H),

3.66 (m, 3H), 3.52 (m, 2H), 3.22 (t, J= 10.2 Hz, 3H), 2.16 (m, 1H), 2.02 (m, 3H), 1.70 (m,

2H); LCMS (n/z): 579 (MH™).

[00317] Compound 126: 'H NMR (DMSO-ds, 300 MHz): § 8.93 (d,J=1.8 Hz, 1H), 8.68

(dd,J= 1.5 and 4.8 Hz, 1H), 8.61 (d, /= 6.0 Hz, 1H), 8.18 (m, 1H), 7.56 (m, 2H), 7.47 (d, J

124



4 A /0 131PCT/ US2008/ 083801 Example 2 (a) Syn i c Exanmple: N-(I
- (4- cyanobe% 2 D€l di n- 4-306- (1- (4- f PGSR
trifluoromnethyl )phenyl ) pi peri di n-4-yl oxv) pyri di ne- 3- sul f onam de (conpbound

56) . = 9.0 1$t,ep),17. 33 @f,20h Ut §7 (m, 3H), 4.61 (m, 1H), 4.27 (q, = 6.3 Hz, 1H), 3.68 (m

4- (6-chl or o&y}rl di ne- 3-s %I f onam do 3)n(g1 gerl di ne- ngar boxyl ate 100247

stirred nfRtdr@ (B 28R drbpi-iZd B 4oy ! hllmqfﬁéH()iL%MSA{””ﬁ?ménrrol ) in
anhydr ous szthI oronet hane (5 nl) was added triethytamne (790 til, 5.66

ol ) , and ten-butyl 4-am no pi peri di ne-t-carboxylate (945 ny, 4. 717 nmol ) .

The mi xt utl@3is Sompred X7 er‘iMRe(Ebé?@tﬁuﬂéObﬁéx)nb §ﬁ8 (@Ad- ¢.hélr, pdui7ed i nto

t | t 1.7 999
b SRR RIS S Al T e ek W CLh T DR i s N
hi e sol b, SH R GO0, EI-BQEJSW,)IHﬁQzBZm,(QSH) RH)l,(m82I-1)l2(2)G|(dt,, J":-H)ll 743 (Ei) |
?élt(mt 2H>Hia@?rcsm>9m)9(2t(rf N @2511? i 3@(@?\/%184\}5(3‘{%(2'{5) $S4TMHMT) . S e

. er 14l |ﬂ@ﬂ% |
di n- 4-yl o@d%%/r. gl(oﬁlg%qc{ﬂzsgu Hgliilﬂg%qdo;m rSgelr}lbgl ne- Iéga{fg orxsyzH% 2.02 (%02481To a
stirred s6bda, oH), G651t ¢4 3.0 Hzf PHp 7 SirémhyH), gér(gd )inipélandji)ﬁ%bH) (154 g, 5.71

nmmol ) in di,net hyf.oi 1 ( n 0 at (1 sodi um
hydri de s?b\g\/‘f %‘%) é%r@ gg@/‘q&gﬁ&hﬁr’r{ﬁ%{ J&h% g Eg erl\'ﬁgsac _Si Hﬁed

tert-but yhty 3((H (QU|=0H0®MI2IZH)UE-18{m,SEH)tDna(lmdlﬁlplL@MS @t/ﬂ)e454 (MHT)boxyI ate (1.03
g, 4.75 mml%lowas added sl owl u mterrperature

over ni ght [43&01 h&RmpewretE: nHé"MBé%%‘rdﬁ’r}PHé’Hfl@ﬁ é@@ (ijma’s %ﬁﬁzf 1 BHSEY f1ash

h t 9 fford th
(1116 conbonml Tae &' LapPa L M 0oL 3 L b R T BBIS 430 ey &
8. 64(s, 16),2H), 852 (SdaH) BHY7, (s, 2H)72. 6@1@ DH) ;8 162,98 464 @Hy = 56t 118 3{H, 2.8 H)t, 5. 37

mll 1) 29 (in, 21-1), 2.861
(m 1 993911(1 %PQF(!—%Z ?“’7@%( %%%H)iﬁggfs &'%ﬁwwgf (m 2H): LCVB: MBS (mu)
585 (M+)oosmp Torm¥o(idd (3- ¢ yamabngmaysdak,BO0INIHL- & 8y1) 4,64 12 Hz41H), 8.49

Ori fluor orre&)ﬁylg) pheg)ll éNperi di n- 4-yl ox%Th ridine-3-sul fonam de ‘/[00249] The
conpound £ ‘eddp] = afidle | Hivels s 51 dd- i DN HO 1 1 Bdli 8% die, 7 &hidst i rred
for 1 Ft y,F e f THENT, Kt r edto
rynese. s Taa e T100 b e O eas (35 .
0.247 ol ¥ Heedd), ﬂléadd‘l 2F), PHES ((nrs 3. l%md3Hb éa&le(dl WHY.H - Eddi, dhh), 1.64 (m,

triacet oxyﬁﬁq ngglb %4§Z .328 mmol ). The m xture was stirred at room
t enper at ure’’un ove it | The reaction m xture was quenched with IN
NaOH, and[(822] acmdmpmmdqlﬂtam\dsml&)cﬁ@ﬁmmﬁd organic |l ayers were WO

2009/ 065131PCT/ LI S2008/ 083801 washed with brine and dried over MgSH4. The
final pro Gl as g)urifi ed by flash chromat ography (2%e0H CH2C12) to afford
the titl E@Urrpafum?(SS ng, 87% as a white solid. 1H NVR (CDC13, 300 MHz): 6
8. 62( s, 1[—@0327] 9 CotbdundsH)l 137 061"5116161 v assdyel Zor(tlleir Aty td adkBrafcdb MPKI ), 6. 95

d, 2 79 (d, 1 5 34 1-1 6 1 2 3.52 ,
(2 1-1), H) 2%11% R erécyﬁnlg)ll?kgckmt no ent 2%911}2( %mvalic!,_si)g"gr %ﬁ%&égf}@vatp@é’g (m 4|(_|)S
LOVE: MBS CothBunis 6093 I(ngcsex{t&j) mﬁ%@@)ﬂ Heada i QAZheheampaunss 094ma0pfis Tabl e 1

were assayed for their Illt(‘;é()to activate A MPK usi ng_an enzyme-|inked

i rnr nunosBrBehtMasSa.0-FheMECHD iy &l BedLf &r 15’AWP$@ wdtangali 6 F0tMconpounds
51-60 are presented in Table 3 below, in which "A" is less than 0.1 nM "B"

is 0.1-0.5 p.M "C" is 0.5-1 n. "D' is 1-5 is 5-50 p.M and "F" is >50
OA. Table 3 Cd No AMPK EC50 51 B Table 4
| Cpd No. AMPK EC;sg

61 B

62 E

63 A

64 A

63 A

66 A
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exanpl e -

5- Hydr oxybenzof i nan- 2-carb

St ep
DXyl i ¢ aci drabldP2511A sol U

5- met hoxybenzof uran- 2-carb

DX Yl 8loaCl d etAbK msfer (

(a) Synthetic

N- (1- benzyl pi peridi n-4-v1l)-5-(1-(4-cyanobenzyl | pi peri di n-4-
yl oxy) benzof ur an- 2- car boxam de (conpound 70).

1.
tion of

5.506 g, 25 mmmol) in

anhydrous CH2C12 (15 nL) w

S cgpl ed|to - 40C under N2

in CH2Cl2, 27 nl) was added

OVEg 1 {1 UST g @ropping

m xture was allowed to war

mto foomtenperature.—Aft
6

at nosphere. BBr3 (1.0 M
funnel. The reaction
er over-night, the

reaction m xture was cool e

= H.
mT{

hed with brine (100 nit)

and extracted with ethyl a
concentrated. Finally drie

(Na2504) and
nish 3.11 g (70% of the

desired product 2.1H NWR (

(s, 1H), 7.48 (m 214),
\O

7.02 (s, 114),
2009/ 065131 PCDUS2008/ 08380

6.94 (m 1H:

i z): 179C(wW )
N-f B

- Benzyl pMeri di n-4-v1)-5-hy

dr ox¢Henzof or ancarboxam de
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100252To a
5.74 mol)
(0.96 ),
1- (3-di net hyl am nopropyl) -
1- benzyl pi peri di n4-yl am ne
t enperature over-ni ght and
poured into water, filter
purified by silica gel col
to afford 0.72 g (36% of
(s, 1H), 8,42 (d, J = 8.1
7.28 (m 5H), 6.98 (d,
3.74 (br s, 1H), 3.44 (s,
2H), 1.99 (m 4H), 1.66 (

- benzyl pi perid in-4-0-5-(1:

sr| oxvbenzof ur an- 2- car boxa

N- ( 1- Benzyl pi peri di n-4-y1) -

mmol ) in anhydrous tol uene
azodi car boxyl ate (0.05 ni,

ng, 0,245 mmol) and triphe
stirred at 80 C under N2 a
reduced pressure. The resi
chromat ography, eluted wt

conmpound 10 as a white sol

1H), 7.77 (d,J = 8.1 Hz, 2

(m 6H), 7.01 (d, J= 8.1

i xture of 5-hydroxybenzofuran-2-car
1®h2&bﬁgﬂg%us di met hyl formam de (12 nL) was a
hydroxybenzotrlazole (0.91 9),

- et hyl car bmaid 41 de hydr og

( €peBiog)

Thenwerdia.pn m

then3sol

ents V\BBe renove

e lslql rd

ana vvasgea WI [ h

SRR i ne

hl oride (1.33 g) and
xture was stirred at
*d under reduced pressure,
wat er. The solid was

UTTTT l“l'ﬂ' UII

o Ll
o' 17

Hillﬁ 30

.

4H19 | QMR '(mrz\A 351 (Nh

(4-BPanol

benzvOp Pperi d i

m del21( 00}

P53] To aFstirred

5- imdro

ybenzof Bt rancark

(3 k) at

room t gnper at ur

0. ZEp4miol

), I-(4p cyanobe

with CH2C12: MeOH (95:5)
(DVBO-d6, 300 MHz): 6 9.3
Hz, 1H), 7.34 (s, 1H),
2.4 and 8.8 Hz, 1H),
2H), 1.99 (t, 11.1 Hz,
. Step 3. N-( |
n- 4-

m xt ure of

oxam de (85 ny, 0.245

e was added dii sopropyl
nzyl ) pi petidin-4-ol (53

Ny pAasphi

ne (64 [y, 0.25

nmol ). The reacti on was

moS [66( €

OVET T gDL anmd—tt

en concentrated under

o b 0. |
h 19
ot =y

vbtarnedwas—pur

L e
O

fied by silica gel colum

_ R9%:q

NeORE1 ( + 2N
A4 S v mum ¥ )

Is

d_/ =P 8 Hz,

afford 50 ng (37% of
MHz): 68.42 (d,./
7.28

N
7
A

11801

437 (st 1H)

.H)1

7.38 (s, | H),
3.76 (br s, 1H),

211), 3.44 (s, 2H), 2.80 (
Hz, 2H), 1.99 (m 4H),
Data 00
t hose de
teq-mg#aAﬁﬁwmmmIG(
4-yl oxy zofura

MHz) 7. 46%9 412H?Qe
4.55 (m Mrﬂbealggxﬁrﬂblfﬂ
3.25 (m 2

(s, 91-1)I08
3- et hyl
(i 6fluor

4.76 (in,
2.31-1. 827
N-(1-(44 @gepgy
(trifluoromethyl

enyppi
( CDClS 3066/

2571}13;,71

N-(1-(4-c
(trifluor
(CDC13, 3Q9
Hz, 1+1),
2H), 2. 58(ne JH)3
1002591Co
(n|tluorog2thy%

7 (r;g,
L

7.06 (m

(m 2H),
(m 6H) ppm M (ES) 593.3

4H3 TR N¥d
phenyppi peri

-1310. 5

Hz, 2H)D 2.65 (&

rs, 2H), 2.26 (t, J = 9.

1.66 (m 6H):
5@41Tge4follomjng conpounds were prepared using nethods anal ogous to
in Exanple 3(a) and in Schene 3.

LCVS (nt./z):

549 (MA .

(h) Anal ytical

[ 002551 Conpound 61:

-(4-(trifluo ronet hyOphenyl) pi peri di n-

2- ear boxam do) pi peri di ne- 1- car@
tol l?’?”"(%’ﬁomi’?uﬁ VS B@P?Tﬁ‘il UARy me

1 PRHH§5131PCT/ US2008/ 083801 | H),
ﬂ% 1.56 (m 2H), 1.46

g

yl

(MeH) .

fexfd

225-1.92

] I\/QO(DE@}DC'G@’Z X- (QM}Hgdlﬂ-EO’EIDBQBMmm@Uh&YG% (1

(R BSERGL Nt bkl benzat

(CD30D, 3@MBBi)s, OMEAL): Gra.s63H), 3HY,. 83(74 ((sj ]H) 29& (d,7.<184 tx 1H), ABH (5.100, (M

b h10 hene-2
| nan

Lox Thenzof Ur an-

%yéﬁﬁ‘g

@k@nzo fura

0X

N- (1- (3-cyanobenzyl) pi peri di n-4-y0- 3-net hyl-6-(1-( 4-

(trifluoromethyl)phenyl)pi peridin-4-yl 8&&Thenzof ur an- 2- car boxani dc.
7.72 (m 2H),

(CD30D, 300 MHz) 67.81 (m
7.05 (m 4H), 4.67 (m 1H

1H),

, 3.93 (m

7.56 (

1H), 3.87 (s,

oxyl at e.
(i%an(ﬂ@goqs to thpsg Hz,

- MR
ffﬁgg?ggﬁanldc

21-1),

1H NMVR (CDCL3, 300
1H),
3.61 (m 2H),

11- 1 NMR
I'H),

el i st ekl 358 8- e st B o, B2 sb™

Imrs vaéﬁyls)lﬁt et 1y k2621l 2®9d, /= 11.4 Hz, 2H), 2.13

eridin-4

» 2H),,1 '579 (2'8 2@(}3 LGMP (mg) g 1(MH 31H) ,

gt BoRE Moohthuna RN Moty 4 310 (ol i 4 3088 o

610.6 ( M&mﬂuqrm%ﬁﬂ)mnﬁammd&mtl-yloxy)benzo[b]tthphene -2-carboxamide.

RASRET YRBDET s S T b 286 G 000 B B 38 s B0 R

Mgﬁ 387 d 63= f(MHZZiﬂi),, 7134& J(=nl0 §H)z,, 1}6} %8(&1}% H262I4 4(6d J

?15% %H? 38'4|;1)D(t JE %észn%H)Z%%?)rﬁ ME;'; Heg) )52%6 (l(\/I+H)

hyl) pi peri di n-4-y1)-6-(1-(4-
2- car boxam de.

(CD30D, 3M03WHiz) Compougl (3% N 1-(ayrjdiF-454méthy Drdipdridine4-40-5-th-(44H) ,

%-ﬁ%‘?p%?? 8%"@?% t&éﬁc”‘(}’% eﬂéﬂ@thﬁ% ?,ﬁa%%dg itta err%aﬁ5 lﬁgmﬁH)

[ 00260] Conpound 66:

2- 1H NMR

J=17.8

carboxanl e.
6 39 (d,

H} ppm M5 (ES)

7.2

11- INMVR
IN),
3.25
02- 1. 69

7.14 (m

11-1 NWR
m 21-0, 7.47 (m 2H)
3. 66 (n1 ZFD 3

[ —

26

room

3

.= 8.1 Hz,

3.57 (s,

9

3.24 (m 2H),



WO 2009/ 0651 / US2008/ 083801 [ 00262] Conmpound 71:
N-(1- benzyl‘ﬁs 'gr{ﬁﬁ 4-y1)-5-(1- (4-cyanophenyppi peri di n-T4T/US2008/083801

yloxy) benzof uran- 2- car boxam de forniale salt. Ili MAR (DVSO d5" 300 MHz):
59.51 (s, DIM$0) ds. 3068168y 5 3350-(, k@), 811".’4)(5 11{34'791((& 1H)132)83 (Z ]338(7(1-12311:[)2 4 Hz,
IN), 705 m311ﬁ463 br's, ,399(3371
(m 2H), B2B@. {5 1.2Hz,10H), 33 im,ﬁf@?’/’ (ddsi—iz}ld@%@H(lniH)Ziﬁ (m2 Bp37Hm 411),

&I- ?Lll (bg]nz@%p?i?)er?bdéﬁqﬁﬁh 4$)|_9- %E{?% 2%03 o%enzy1 % M_E Oﬁ?gé]@@%%fd 12:

yl oxy) benZtf &0ak; 2-=darsodx ahi)de?4 (h, VR, (.BMBO- 24D, 1. Bﬁ)On,M{'Ii)) LCBB. @iz)(85 J = 7.8
Hz, F@Jﬁ%(d 1 =28.7 Hz, Ifi), 7.38-7.26 (m | | Fr), 7.01 (dd, J = 2.1
and9 N, 4.36 (br s, IN, 3.73 (br s, 11-1), 3.47 (s, 2H), 3.45 (s,
2H), 2. 81[0012181 | Com nam 'RNMR 2D6RA-8, 3@¢4MHz§} 2884 ls, 14),3.43.(8, H2g.12H), 1. 96
(m 4H), 1.71 ]%1 tn/ 558 g ? 00264 CO ound 73:

N-(1- benZIXkF F},H@e%%(snl Ly 17- @,}TQ( z, 1H), 7.66 (s, 1H), 7.47 (d, 90Hz 2H), 7.06

Eai OSSR 2(Ors pErhin: Sy TP Sazel ot catomsagh g 11 IR,

Hz, 1H), zzosen@dﬂ) 0.7%(10, B)Hz.41 (4P H); 1.CNIS (mz): 68 (MAD2 (dd.,. J = 2.4 and 9.0

et o ofd Sty > Rl Mo s g 4 3 i byl 20

411 1.67 £
N (1 beney B 6 o) s U0 Foardodn VT ol par T

ony) benz % 20tar @cﬁaa‘?ﬂ%‘ﬂ:(@» TH)1 4 2 \GRHIbED- (862H)3 ), 3¢8. @92y, | = 8.1
Hz, 7 : 7.02 dd =
>4 ant 978 1B Py TR s i 32 g Kns gm&ﬁ?’s 32,0, 12
(8, 2H), [ROEW](dCompeuriola3: HH NMR(DMSRAEE0G MHAH) 8.42(@3 ~(4.8 Hz, TLNSMR, 211),

195 (m 3. 88 0 SEThio 98 U7 B350, M Ao P920EL YpRL 75:

(trifl uormphbw I(()dpheays I)I@Imr nd)lﬁmr 4—y8 mﬂy)mnz ot (lrﬁhaIH)23 @ar(llaomm de (AR

(DVBO- d6, 300 MHz) : %ﬂ) I—? 511) 741 (s, |
H, 7.3 (W) 322447 —79 @EZ( 2|80£d21715#1é12926 I2Iz06 ¢ Jﬁ)96hizsfﬁ]1)( ﬂn824|-‘*98 3,70 (m
31-1), 3@56@5L@M)5(,,13[25?95( Hhl- 9.9 Hz, 2H), 2.81 (d, J = 9.0 Hz, 2H), 2.01
(m 4H 68 )) 2 mz): 578 (ML1'). [00267] Conpound 76:

N- (Hpyr i d[0ﬁ33111y| @emhyindpidpel NMR @AY WOMHEMS 8.46 (d, /= 4.8 Hz, 1H), 8.42 (d,

(DVEO d6. 300 Mhayh- TR GOl Rhy S 2) g3y AT T 3 ST A3 X eS8, 5 I oo
52,762(H) T48{d, (f&mH):,,l}?) 33;4(mr %l'ﬁ)Hz 71H;77 (ml(d J—=8 ‘BH& m, 733@& J= b1 (nr1801(H2]I
370 (M i Bty 5800 (5805 S, b B oS ooy 20 1200, 252
(1viHt) . [100268] Gommound: £7- 154 (s, 6ED: LCMS (1/2): 505 (MHD.

5-(1-(4- chlorobenzyl’)plper|d|n4y oxy) - N (1-(pyri di'n-4-

yl et hyI ) 9033 i dCnmpoyr@biriz O VMR -(RMSO-o 2E0iVHE): 3FB4N5¢RJ(=DI\/BHZdHi) 300 MHz)

7597, 25 (HO- 815 107 01 | a1k 13 45An SR - et i B g 755 s (i

lti), 3. 4@1(11;1) 261) (ma}}m 6@(3 2y, 3)23 (2J1996Hz 1), 1119@,&; 112.4HHz, 2pd.o6m 2H),

Gils @SdH(M: %—B i . % 2N .65 (m 6H); LCNIS
(//z/z; ) 18 0262 r@o‘{'ﬂ)ohH%ﬂSY@’/ 619”8MH 1.65 LCN
N (1 (pyr!(l@!iibg“ tbﬂﬁ&ﬁﬁﬁ' )48 PARN RQDM‘S(?’@} 36 34’5840 (d,.J=7.5Hz, 1H), 7.99
(trifluoronetboxy)p

enyQpi peridin-4-y oxyT enzof uran-2-car oxam)d
trilluor oacHRTES kA= 8.1 HuVRIY, DVBOG BH), 3’015 (N/Héjﬂlﬁk 78),(534 @ =78 B8 (d, J=

718 (o7 0290y S o ki Sritgh Tog el 38 S ool a2 6,15 AT

(s, 2H), A=34% Ks5,2H3H) .50 &, 02 1@rﬂH£JzH)),,236@1ﬁ4(H)m 7815y (m36199 LOMS BiAy): 2. 03
(m21.85-1,71 (m 4H); LCMS (mz): 595 (M#). [00270] Conpound 79:

5-(144- cy%]r? Qyppl peridin-4-yloxy)-N(1-(pyridin-4-

yl met hyl ) pi peri di n- 4- yCbenzol ur an- 2- car boxam de. 1H NVMR (DVSO d6, 300 M-12):
6 8.49 (in, 2H), 7.49 (d, J= 9.3 Hz, 2H), 7.39-7.25 (m 811), 7.01 (dd, J= 2.4
and 9.0 Hz, IH, 4.36 (m 11-1), 3.75 (m IH), 3.49 (s, 2H), 3.47 (s, 2H),
2.79 (d, .1- 11.4 Hz, 211), 2.64 (m 2H), 2.22 (t,1= 8.4 Hz, 2H), 2.05 (m
2H), 1.92 (m 2H), 1.65 (m 6H). LCMS [3482/z): 550 (MF1'). [00271] Conpound 80:
N-(1- benzyLpi peridi n-4-y1)-5-(1-(4-

(tr|fI uor onet hoxy)phenyt)p| per| d| n- 4- yI oxy) benzofur an- 2- -car boxam de

~ P~ P~ o ey o~ 7 1 -



yl oxy) benzofur an- 2- car boxam do) pi peri di ne- 1-car boxyl ate._'H NVR QgCDCIS 300
MHz): 6 7. 68064 ) 753 (d,J= 9.0 Hz, 1H), 7.45 (m PS8} g
7.10 (d, J= 8.7 Hz, 2H), 7.02 (s, tH), 6.93 (m 31-1), 6.40 (d, 1= 78Hz 1H),

6. 32 4. 53 9 3HE3 11), 2.93
o 1(8129dd334] ) @blmldtzﬂﬁ) Hﬁﬁﬁ(bmoa}%omﬂ sggnsc?ﬁn% 6H(J)z41fém 9811),

[ 00273] Cofiptidhd 78;2 JEek H@Eﬂ@)t 7206(@ QH),@&ES (d. rJﬁT b &lzo HigY. Ry dme AR} )(7;96p£er| di n- 4-

{25 Semg iy A48 PSSP T B pARoon| Bhs H A (AR Co, 300

(m 3H) | 7HRE. 1(<m, 4H),,1.81-077 (rd, 6H) ECBISTn#42; 612HMH . 98 (d, 1-= 8. 7 Hz 4,72

51y, 2 oultpsTor oo (4 ik Biso d @aﬁﬂszis?w} £5 tl%az?%“” >

2009/ 0651 2 [ 08 244 ”
AL( pi peri gjllgggéﬁ Oﬁ% ? 3%93;%’?' Eo%}?Orrengoxgzg%égﬁ iéaleHDdFr?Ségd S8

yl oxy) benHéf%H)réﬁzijme]éﬂb Rand-de R@iHachHDeo? pdém, 2HL 1 2/0R/FORI5SEr. 46D, 300 MHz): 6

Croo,ty B8 PO it By o o s 4 Léww% “%%1?*;9 em8 Ay 38 7. 22

330(d GMHDI?HZ 21-1), 3.15 (t, = 8.7 Hz, 299(m2H) 209(m

AL(pl ée??mﬁ)ﬁ}(ﬂ ;‘?fméo‘?f% f“? %ﬁ%ﬁdpﬁ%ﬁé%éwmgggﬁ”lm }gorrpound 84:

yl oxy) bengafzgu@nfcza%r mYa%qI@l hmﬂm%quri gle Hz !zHN\ﬂo( @l\ﬁ@@ﬁ{z 3 ) Mdz) :  88. 82
(m 1H g H) (5 , 7.27 (s,
1H) 7. 08(d d = 9qu 35H)04§§(m,211§),, 4@4@9 zl@u Oiaém;llé) arfd (8, %H},@:z m 71 (m

4,04 | 2H), 2.05 2H)
1 93 (m %6'1%1 hi); (%rzr?ﬁﬁ@ 127?:?% ?Hfl@ﬁ%p g%ﬁﬁﬁ%g]w?gbl@rrpouném% K
tert- buty[00431]5 (Ibn(pdm(d F49% ' HOVMBEDMYSQ -9 N i3)psRisdi(dh/4= 7.5 Hz, 1H), 7.96

I b di b N DVSO- d6,
500 M) Cobilig Node =08 o LG TG 4789 Mg 15 GOshTq s B3 ThD: | 1y
7.07 (d, 157&, 7J=l-g:1 H%FQH)M@J(m(IHM |39l3i)(d ﬁ=984(Hﬂ, 313)—1)3 65% 8H) (m4§1H)2H3 22 (m
3H), 281 br ’s g (nh I-Q ((: CNIS (mz):
588 (NH ) 2- ﬁ@ggﬂﬂ} é@%@ugﬁ) &7 (m 47), 147 (m; 1H), 1.41'(s, 9H) LCMS (m/z) 604
AL- ( pi pertl\qHﬁ)—4 y1)-5-(1-(4-(trifluoroncthyl)phenyl) pi peri di n-4-
yl oxy) benzof ur an- 2- car boxam de hydrochl oride. 1H MAR (DI M5O-d, 300 MHz): 6
8.84" (m [Mp38|8. Tonfpdynd 159: 7HENMR (DMFQ-dZ,.300 Ming): & B9 (J,./497.6 iz, 3H), S0 34 (s,

(a6 5T g Zo g I8 it P o 2o B e 94 F6b” (wi Ty
[00278] @WEH)&EZNNRIH@ME@@O%@WW)IH)&& 3, 3.80 Bn2Hyz2.02H), 8. 37
(d,J=8 Eh?ﬁ 31-1), 7. 29 (m 3H), 7.07

(d ./= 8. ?H%WSZPM%%&@&"@HQ%M&) 1H), 4 70 (m 11-1), 4.68 (m 3H), 3.50

1 t 7 . 6 = 9 3
o) o) RS ol IR TR (PMSOd gob ko To K (€0 22108210k 8 3
( DVBO- ¢15(d, 3607. M—]z)3Hﬁ785443 J(=dz.lli:1251[4) A2 (emﬂ) BIBE, ¢ d,9.0Hz 27)87.3(d, IH) 7 60

716" (a, 176 g (b g Tl e ot T TR s 59038 () oy

&504(5‘ ah03H)33 30(%121{)@;22%@%9/@&1&) 2573?%:%{)3%%%%%5@0(&5&%)@)18@2 (1f\|ivR19'3
; oun o 1-

(DIVBO de, (@{?d{)MLI?§ (mg%*)sﬁci”bs ”*/51)—6%3@4%15 H, 7.78 (d, e84 Hz, 2H) 7.56

(m 3 (8, 7.2 }

2009/ 5%512 %1]/ 1%%}15’0%%‘10 53280% 1?@“11 @MO% %?O(MQH) 88&5% UZ“%H} 2}7) 994 1H),

(s, 2H), @& 5’@: ’(hﬂzz}-lﬂ) 731 10, §1), 7348£d9’%8 #eHz, 2HXY, 34;{t 79=f(61Hz,11:H)111&(d:l21 2H)

1002811 om0 P s BReBab, 460 Mhay? Stk A AL A Ty

7 78 (d, 96=Hz$l2[-lb',|22,7(2(|di)J 1060 dH),2.67 &, AHkzL. 79 (n2H), 7L AB 1.6 mAdH)), LTMS (s, |

3.55

, 707 =8 4 Hz, 2H), 6.97 (d, 1= 8.1 Hz, IH), 4.70 (hr s, | H),
3 68s, ’”/ZM%%UYIEMM) 3.23 (t, J = 10.2 Hz, 3H), 2.78 (d, J = 11.7 Hz,
214) 206(t | = 10.5 Hz, 4H), 1.69 (m 6H); LCNIS (n/z): 603 (MN.

100282] Conpound 91: H NVR. (DVBO d6, 300 MHz): 68.35 (d, J = 7.8 Hz, 2H), 7.60
(d,J= 9.0 Hz, 1H), 7.46 (t,J = 9.0 Hz, 3H), 7.30 (m 31-1), 7.09 (m 4H), 6.97
(dd, J = 2.1 and 8.4 Hz, 1H), 4.70 (m 1H), 3.67 (m 3H), 3.43 (s, 2H), 3.26
(m 2H), 2.79 (d, J = 11.4 Hz, 2H), 2.0 (m 4H), 1.71-1.54 (m 6H): LCMVS
(n1/2): 596 (1\4Ft).



[00283] Conpound 92: |H NVR (DVBO- & 300 MHz): 5 8.46 (d, Hz, 1H), 7,37
(d, J = 8. ER&ZZ V061317 74 (t, J = 7.5 Hz, | H), 7.60 (o"CT"iszﬂ“sg’”F“hz, 1H),
7.44 (s, | H), 7.41 (d, .1 =7.5Hz, | H), 7.24 (In, 2H), 7.16 (d, | = 8.7 Hz,

21-1), 6. @%(m @hbnpoﬁldew(r’rHNNaRl(bM% 44 30@1\/1}![29"5843557}4&55 H2HR), 8.152 (m
2H), 2.09 (t 2.83 | = 11 2.09 (t, = 9.9 Hz,

4H), 1. 73(d(m—768—612 ll_P@l\/E"f’%Eﬁl ), 5954 Ni4=19l_1H)Z 2%@284@; & b 1193 2|2|(NM

EtDl\/Bg} (367213)09 O'X"!?)J e8. FﬁG%ﬁ?é 711J(m 451?8'@(&'3'1{%375 fﬂ) bzzt’_g %74‘%% 7 75

7 23 (d, IH);Z'BOZde= 10.8 Hz) 2HY 207 (¢l H), 2.8 1758m, 621}9&1@@5{8:&0@29@&48 7 Hz

(o, 1" 2l oppodis ot ({NyrdoBl T st R4t tan Ty Ve odl e ) 2533

('VW 100?n$ 8) nﬂ %47H7_1I4 ( PV 6, 1H’§0ﬂ0MdZy 8&BH§62P( d4:)$(nl 8 Hz, |
H, 7. % % w&n 3 2H), 4.65
(in, | | |) HB3772@ ((nm‘iH] |31)55 (@,2%@ i%%(tzh%o%ui (&7 H) 2. bo(, t4HJ—1 Q)(nz

2H), 2.7 1 = 11.1 Hz, 4H), 1.72 4H), 1.61
2;01) cwgq)(’#i%)%m“ LC%@(W%)lgg%g%lcgrrpound 95: T)H NMVR (Dﬁ/g]OdED 300 Mé;n 5

8.50 (s, B]ﬂ)!43]7 Zizmﬁasundllﬂﬂ) HNP@R(D(MSD-%,BDUM—H@ ABIGG (d,J453.6 $1z, THHR,227. 38 (s,

(s, 1H B35 70 H W 6L o oot 7458 U8 Vo B0 3 60 1526 s o

3H), 2. 8271(1)“107 12 dUTSZ}@AIHWNﬁﬁ)ﬂ J 384334, e 6il74 lmm/j@ﬁd(ﬁzl)26}5§5 (MY .

[ 00287] oun | HNVR. (DVBO- d6, 300 M—lz) 3 I—P 8,44 (d,1 4.2
Hz, | H) 21%03637((81 TH 3¢/ OdmpgH), B145) (d, =481 (e, il H 37225 mp3H), 3108 (¢ J7= HDS(d J=90
2 2H) :;I_Z ' ﬁ%ﬁmlzm?%g(%m)z@so 1752(4/\%“ 9¥ glg%s %7@3&3@@5 8/ 03320{;“&27 °
2H) | 697gdd 1 =1.8 and 8.5 Hz, 470(m1H) 3.68 (m 21-1), 3.49
(s, 2H @32’58@@&@%0 2.80 (d, 1= 11 , 2.03 (t,J = 10.2 Hz, 4H),

LT Vo g g T 4 (0 0

41-1), 7. ddivamAMPK using26 e(us_,f,me}llrd)ked TmihGnd(sdrbedt ass@. DhdECso Vhngs r @M K 31-1),

4. 65 2 .3. 16 i 3 3.54 J.,.= 10.5 Hz,
21-1), ( m I(1’1(11011 %r cérﬁ?:oillnlij:!)&l?:??"_ﬁﬁ an %iﬁ%{ﬁ_gnareﬂr_ﬁqent%cll 51&’3%@3 }Qﬁ%_ﬁw 1{1L(v%1§h( é& 2H) ;
LCVB (rﬂ Z)s les® 3in (MW uv; @0 288) Onmaa e 198;5-[ VNNV (sDNIBEvdRd “BOG >Mtz) : 6 8. 37

(d, J =8.4 H, 1H), 7.79 (d, | = 7.5 Hz, 1H), 7.69-7,53 (m 4H), 7.44 (in,
3H), 7.27"¥, 1H), 7.07 (d, 1= 8.7Hz 2H), 6.96 (d, 1= 8.4 Hz, 1H), 4.73 (m

l1-1), 3.70 (m 2H), 3.63 (5, 2H; f&‘mé mSH 2781 (d, 1= 11.4 Hz, 2H),
2.10 (m 4H), L73-1.59 (m |6H): LCVS 603—(MN . [00290] Conpound 99:
"1-1 NVR (DVBO- do, 300 Miz): @dgie4](d, aMPWE@son, 1H, 7.67 (d, J = 7.5 Hz,
2H), 7.61 (d, J = 9.0 Hz, tH), %249 |(iii, 5H), 7.26 (s, 1H), 7.07 (d, J = 8.7
Hz, 2H), 6.97 (d,|= 8.4 Hz,—3H—440(m—tH—3-68-(m 3H), 3.55 (s, 2H),
3.23 (t,1= 9.6 Hz, 2H), 2.80 (é81=[10.5 HZA2H), 2.06 0, = 10.5 Hz, 4H)
1.74-1.61 (m 6H); LCVB (m|z): 1846 ((ML-1). [00291] Canpound 100: |H NVR
(DN1SO-d6, 300 M+z): 88.50 [(diJ=7-§ Fz, TH 7-67 (d, | =6.9 H, 2H), 7.51
(m 5H), 7.41 (s, 1H), 7.33 (s 1 7 07 (& 31 =817 Hz, 3H), 4.61 (m tH),
3.70 (m 3H), 3.55 (s, 21-1), ¥R2 (t, J = B0.2 Hz, 2H), 2.80 (d, J = 10.5 Hz,
2H), 2.05 (m 4H), 1.74-1.61 (my4 6H); LOMS (W z): 646 (MY. [00292] Conpound
101: NVR (DVBO- d6, 300 MHz) 58 47(s+—3H——7F—68—(e- 1 = 8.1 Hz, 1H), 7.49 (m
314), 7.41 (s, 1H), 7.33 (m_2H3> 7005 (m ). 4,61 (m 1H), 3.70 (m 3H),
3.49 (s, 2H), 3.22 (m 2H),| 2.805 (d,| 1= 10. & Hz, 2H)|, 2.03 (In, 4H), 1.72-1.59
(m 6H); LCM5 (n/z): 579 (NEQ 7[uu:sﬂdjporrpcbuna 1027 ' H NMR (DVBO-d6, 300
Miz): 6 7.54 (d, ,1 = 8.7 Hz_ 2141y 17 47 (d1 = 8 7 Hz, 2H), 7.29 (d.J = 8.7
Hz, 2H), 7.07 (d,J= 8.4 Hz,| 3H}48 4.81 (m 1H), 4.03|d,J = 10.2 Hz, 2H), 3.68
(m 2H), 3.22 (1, = 10.2 H, 2H)g 2.]98 (s, 3H), 2.02 (br s, 2H), 1.68 (m 5H),
1.40 (s, 9H); LCVB (//zlz) :—662—(A: [CCZU!—H Cormpotmd 103: ' 11 NWVR ( DMSO- d6,
300 MHz): 88.91 (s, 1H), 7.55 (01 3 9.0 HZU1H) . 7.148 (d, | -= 8.1 Hz, 2H),
7.31 (s, 2H), 7.08 (m 3H), 4,601 (m| 1H), 34668 (m [2H), 3.33 (d, J = 11.1 Hz,

2H), 3.23 (t,J= 9.6 tiz, 2I-I), 301 (br 5, 5I-1I), 2.05 (m 4H, 1.83 (m 2H),
1.7 (m 3H); LCVMs @/z): 502 (M#). WD 2009/ 065131PC F/ US2008/ 083801 [ 00295]
Conmpound 104: 11-1 NVR (DVSO d6, 300 MHz 68.48 (d,./ = 4.5 Hz, 2H), 7.53
(d,.1 9.0 Hz, 1H), 7.47 (d,./ = 8.7 Hzl3 H) 7.30 (s, 3H), 7.24 (s, 1H, 7.06
(m 3H), 4,61 (m 1H), 3. 66 (m 2H), 3.50 (s, 2H), 3.22 (t, J = 10.8 Hz, 2H),
3.01 (m 2H), 2. 86 (d, J = 0.5 He, 2H) 2.48 (s, 4H), 2,06 (m 3H), 1.87 (m

— o~ o~ P



[00297] Compound 106: 1H NVR (DMBO d6, 300 MHz): 68.89 (m 2H), 8.45 (d, J =
7.8 Hz, 1H), 8.15 (d, J = 8.4 Hz, 1H), 7.68 (dd, J = 5.1 and 8.2 Hz, 1H),
7.60 (d, J = 7.8 Hz, 1H), 7.47 (d, J = 9.0 Hz, 2F1), 7.42 (s, 1H), 7.25 (s,
1H, 7.07 (d, J =8.7 Hz, 2H), 6.98 (fdgeed = 1.5 and 8.5 Hz, IF), 4.70 (m
1H), 3.78 (m 1H), 3.68 (d 45— 23t, J; , 9.9 Flz, 2H),
2.03 (m 2H), 1.85 (d,J=1 §Pﬁ£10 21H) W@Bk(l:rﬁso LOVS (' z): 629 (M—|)
[00298] Conpound 107: |H NVR (DIBO d6, 300 WHz): 67 77 (d,J- 8.4 Hz,
7.50 (m 5F1), 7.30 (s, 1H], 7155 (5, IH, £06 (M 3F1), 4.60 (m 1H) 3. 69
(m 2H), 3.55 (s, 2F1), 3.31 (&> 3k 322 Pt 1= 10 2 Hz, 2H), 3.02 (m 2H),
.85 (d .1=9.9 Hz, 2H), 2.02 [ 3, 1.87A(m 2H,| 1.68 (m 4H: LCVB

1

(mz): 617 (M4 '). 1002991 Conpgund |108: | HNVR (DVSO- d6, 300 MHz): 6 8.89 (m

2F1), 8.45 (d, J = 7.5 Hz, +F)—815(dt+7#8+=—21-1), 7.68 (dd, J = 5.1

and 8.2 Hz, 1H), 7.59 (m 2H), 7.42 (s, H)724(s 1H), 7.16 (d, .1=9.0

Hz, 1H), Ix QI@I’S} 3H) 4.66 (m 11- 1) 3.81 (m 1F1), 3.68 (d, J=11.7 Fl z,
o)

2H) , 12. 6
Hz, , BT %‘ “H—4H VB2 : 645 (LMH-==2-805 063 "Cerpod -1
NVR ( DVB ; - : (43 - K Pined ; 149yHz, =
8.7 Hz, . . . 7. . 7.

1H), 367(m AED 1.2 > ‘ SIAT: : : h3-¢ : - ,
2.88 (d, J,~= 6.9 Hz 2H) 2. 02 (m 2H) 1. 85 (m 2F1) 1. 68 (m 2H); LCWVS
(mz): 5937 (M-r). [00301] Conmpound 110: 1H NI AR (DMSO-d6, 300 MHz): 67.71
7,8 Hz[0024§], To@4ti(reld sdluticB.of 5|—Hw,drol<b‘1)2,,3—aihSc‘Bro(ld{—iddemlQme((H24 g.2H) mmpl47 (d,

(d,

.1 =9.0 2 7..30 (d, J =21 Hz Fl). 7.24 (sS,. 1 7.06.,(m , 4.61
(m 15y, 3 o005 o tpaeduly Nl ol 9nssMopde Bp (0 )iy
3.02 (S, 2ihol), 2(%LﬂhdﬁorﬂetEylﬁh@nybﬁlpeﬂcEﬂr)ﬁlrolZl 820 (610 matd)), add @Biphdo 2H), 1.68 (m
4H); LCMB (n12 %I\/N) Eoosoz] Compound 111: NVR (DMBO-d6, 300 M+z): 67.79
(d, J = — 7php p.]zmc g_lH')’/'g ). Thenipxtgrepyas stnIFq; at 6f. §6)v€|@|1ghtgnd—th8n1 Hz, 2H),

Zogg/ 0?51 P&’Z‘ u%q’élggl 8&81!;% Eregﬁ%? f&ée& e]&b%?ed%s%g} ?ed"@ %" 3. 63 (s, 2H),

3.31 (s, @khpmat®gRphy fsjlita geloethipl actke/heRar@9=(1M) t@#fqrd Zhe@8le(cdmpdwgl B aHmle 2H)

Ciae) " ol Al LT AR R i s A el P 0B

2H), 8. 42(40 , 5 rA7E( 4,13 (7, 20,2 Hz
H) 8. 34d€) }? 4:6%8 HLZ) 3 560 m, 2@)623(1@1;11 ?1 3439+dz1 zﬂj-i)z 68( I—Ig 1} (7 2%&) 2
(dd J = b Q(Iandﬂhl@ wéé @5153 37ﬁ61M*(1Pn 1H), 4 44 (d 1 13. 2 Hz 1H), 4.06
(m 1H), 3.68 ¢ A e inerédiPa- &3 %H)-ehh 94 (m
2H), 1.90 (m ; Z . [ 00304]
cdrrpound 113: 88.511 (d, J = 8,4 Hz, 1H), 7.77

5% ana s f%bwb%’ié I“Oﬁﬁ-‘if”“ﬁ 9%3?%‘9?’%’@ B, f2fnbppd Sl 02 (g%, 9 =

2.80 (m @hjlyordmb6yl)phen@biperdli26-ydxy)-2,3=diBydo-H2f-inddd) | -ode @375(d1R2. OZ‘h'Enpl)l 72 ( m

4H), 1.46 1 1003051 Co d
T TR CES e aga Mg eaogerpals 57 & 18 0gnih ead jrincd sopory y L 8 4 iz,
2H), 7. 49tc(ﬂﬁera3h& ov&m’éﬁt (Iﬁethélﬂd)(107m2)8w£srﬂddgd‘%llo‘%@gy {ddckionl Gt s@dlﬁmand 8.8 Hz,
1H), 4.3 QF 1H), 3.57 (s, 2H), 3.44 (s, 2H), 2.80 (d,J = 10.2
Hz, 2H), bmghyc( ((Mg 32 2@10(} Thy reacor whg stirtedpt ropmgsmperptuaypr 3§ ag (m 6H) ;
LCME (T )y, 3fiSheh yaddﬂ%?tﬁﬁ@a&m%niﬁ?ﬂoﬁ& %réﬁwﬁgﬁﬁmé@%m 58. 66

(d, = 4.5 e, 211), 8.57°(d, =7.8 3H), 7.07
(d, 18. 4Hﬁltcrﬂ:dﬂ-|)hrough&ﬂ:ht@mndlhﬁ residudbay elashdd with 8thy! ddztatcl@)x, | MmODBardwitilH) , 3. 65

(m 1 J =12 , AIH)., 3.22 (t, J =114 Hz, 31-1), 2.94 (m
1H) |2‘|) 02§]€H1|0rc%%thanf (Lj%m‘Lg 'H}zporg' cL;.yti:_IZwas%Fﬁaratid afédfeggv?rﬁlo%épgsm tenvs Em 2):
593 (MR). TBQ@@%@L@@MWe&@@ﬁ iﬂrd er{au\@ac&nh@ted?ﬁ@ermed &e&ufe?: The, 1H),
8,52 (s, 1H), 792é] J = 9.0 Hz,
2H), 7.30r eg\:anne wesgpl(rtﬁcd \]Jy.ﬂayh @rp@atogqawhy @lrgep gfln?thg_ﬁfeta;g]h?}yan@m— 1H), 3.53
(s 2H) , 4 oy ; 1 1 2.25
( . 2" @Mﬁn(fﬁyrd%‘é)nde%oégo&dal s%'al}f I%te&%l %@57%%1 6%;7% ﬁ}ﬁﬁ V&@D@[%e(’)d?‘)% &
rrpound 117 HNIVR(DIVBOd6 300 M-IZ) 58 46 (dJ—42Hz 7.74 (t,./
7.5 Hz, 1H), 7,47 (m 4H), 7.25 (m 3H, 7.06 (m 3H), 4.61 (m 1H), 3.68
S

(m 2H), 3.58 (s, 2H), 3.31 (s, 3H), 3131 (t,J = 9.3 Hz, 2H), 3.04 (br s,
1H), 2.91 (d,J = 10.5 Hz, 2H), 2.08 (m 4H), 1.87 (m 2H), 1.68 (m 4H); LCMVS
(mz): 593 (MY. [00309] Conpound 118: 1H NMR (DMSO-d6, 300 MHz): 58.65 (d, |



[00313] Conpound 122: 'H NVR (DMSO-d6, 300 MHz): 68.71 (d,7.5 Hz, 1H), 8.48 (s,
2H), 7.49 (m 4H), 7.34 (t, | = 5.7 Hz, 3H), 7.07 (dd, J = 2.4 and 8.8 Hz,
3H), 4.62 (m 1fr), 4.38 (m IH, 3.70 (m | H, 3.63 (s, 2H), 3.24 (m 3H),
2.81 (m MH)z)mwrﬁ (1m), 7148khn, 21), 15@5((m,2131b4)6762{n()21-1§nn683(lnl) 1H),. 88 @nimH) , 1.70

565 (M - d 123: NVR (DVBO-d6, 300 MHz):
be 1o e 3 RR S A5 o et s toadimp i il 380 B 479 (i D 140 GOt 7 b B1p
7.07 (dd, %pszg(gg%@}@%MizH)gH) 21 62 (in, 1H) 4.38 (m IN), 3.70 (m 11-1).

3.63 (a, , 2.02
(ni, 3H), 1_ gaStems. M+4H)-(1-¢-trafly Fhyl Wiiparid; % )-2 it H3n&inconpound
124: I N NWR ( 48:4:399, ): 68.85 (s, 1H) 868 (d, 166 HZ 1H) 8.46 (d,
J = 2.4 Hz, | , 7.46 (m 4H), 734(d127HZIH) 7,23
(t, | = 5[0034%, Al-i)u,xtufe Bite(trhuty2 H)(5- (Y {(@1trifldoromethyYpReniyippipSitdin- 4@16@){21;& | H),

4

8 3. 65 10..5 2.85
(2m69 F%qro%r[—{ 1nd%‘1 %'gf%a(l;g-}{m)Plpﬁjl ﬁ@(}ﬁl&%iﬁﬁ g% 1) ﬁ-H)ZAFN 1. 83 (m | (erD
70 (m  BkYyochldeRcitin dickhne @Gﬂ)(\M‘d‘S)u‘re(ﬂ QtQ8dIﬁ]terE}§Hﬂm|dﬁ6|r 1R25Thd t=dvidn( DVSO- d6,
OOM-IZ) 8 889 (m IH, 8.65 ( , 7.35 (dd, I = 2.4 and

Hz, 1Mxurg ¥Gy chﬁentgq.th amql \’@fh 1tl]1 d]pbhyl chﬂfizf ﬁﬂm Hnd thengged ]cﬁldeBH) 3 52 ( m

1
22 fef%%’él??%g%ﬁ%?ﬁ%‘a%i%@“%%%*85%%%@ e gdbhier M8 85 0 5

.8 Hz, 194)%) BEVIR AP AD=30D. BHanT 738, Hb), 7.58 Hy, 318, 807 (¢ 1HL=.6. (@, HE), | H), 8. 18

7 55107 ! By £ Ry o Sy s Sgf o MR S e SLSRISm 1y T5

m
H)

m 2H), ﬂ{ﬂﬁnﬁrm.dSZEBM@’/Z(M{H) 41-1), 2.03 (m 3H), 1.91 (m 1H) 1. 70 (m
H; LCVMS (mz): ( 3 8 : ,I\/R_ ,

8.
.0
.3

CDOOI—‘

8(dJ—6-

7 C L Q 5 9 “m
2 (dd, 1 ZdIEV(ﬁ‘@-qI—ﬁn&cd’%l)gmrldﬂA%&m ZH) 3 52 (m 1H) 3 47 (s, 2H),

9 (m T (1, 7.64 H), 2.23 O0J= 11.1 Hz, 211), 2.06 (rn,
H, 1. 9@0@41&] 3Fﬂpdbmrr6<3mq>rwreza|£9\f (Silaér(wréluomethw)@lmy()pmmqln -458ax )m&-)

R A S e R e B U e R e

HZ, 1H) dineBrydfoitnOdid€ (A.5 tiH) at dbomderfipgrathitd)washdBet (-byonirethyl-44. 34 ( rrt, 2H),

3 67 J 4 ., 3.0 t,J= 18
S ofidodisne (b8ee 7 inenyiio s Slian e basioe e fsilnatihs. Tir Ni
I(-IZ DVB? H;jG r;&%?n@ﬂl‘llﬁture@va@ sﬁﬁec{ﬂ rocin—teﬁlpﬁrdtli’re oﬁéﬂ)n,(ghﬁ ﬁgﬁrglﬁ.% tlﬁleH)thezrﬁlT)ﬁQe S@% 73(— 8t 7
, , S = rr
2H), 3. 62°oqneentrifyd unﬁerzr?dl(cgd PI?PBUW @dgbe zee»ulfla&rewdge pigs purfjed by flgsh (g, J= 5.4 e,

3 2.22 2 ul 545
( ll\_/li)-|4) O%Igrgznar_)ato%%pg% @Eﬁtca%gl' ﬁl}:thg'ﬂ-mgghl()mle/ﬁlgﬂlanol—/ﬁﬁ’o ﬁrﬁ?fno%’ﬁ% hyld%e,( 3_2)7 2 rp.

|H), 8. 492Q/é/0 0@4}0 afford the tigle comp@ing aHz offtwite splict€0. 0%g. 835%)7 %WR (€PC), 7.49
d J= 8. 4 36
( 3. 613(2%?]5?1-9'7046&;‘4%[%(’3%5% ﬁ)ﬂz 6%9%% ﬁﬁig 7%@" é&l?q%g(“’l 5%3 2(T6
EQ §3H) PH)19(5I83(H131H1)3 ,A81(s. PH)( 3.06- (Z;ZT*)?ET ﬁi%%/g@zﬁﬂ 11’11;1,)2 ;élgm(d'%r%ﬁ) 12449 A(sml RE/I)St

VA un ral z C Sa a
[ 00323] Cozlaf)'fﬁ{?i’sMé &%g ?&nﬁfe 1 were assayed for their ability to a>c/t i vat e

A MPK using an enzyne-|inked immunosorbent assay. The EC50 val ues for AWPK
activati ofp)roemlydeaiipitnds 61-131 are presented in Table 4 below, in which "A"
!. SE..l ie:slg 345’%“/' a‘ﬁa%l]pwn?gsclzoin@emﬁmere [:xrepaled gsmé Isﬁet%ogs g'n]éIOGgg&s to tlgseI s 1-10 ’RM

described in Example 5(a) and in Scheme 5.

[00350] Compound 156: "H NMR (CDCls, 300 MHZ) & 7.64 (m, 1H), 7.48 (m, 2H), 6.95
(m, 2H), 6.76 (m, 2H), 4.68 (m, 1H), 4.44 (m, 1H), 3.53 (m, 2H), 3.18 (m, 2H), 2.85 (m, 4H),
2.47 (m, 2H), 2.24-1.79 (m, 12H), 146 (s, 9H) ppm; MS (ES) 558.6 (M+H).
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[00351] Compound 157: 'H NMR (CD;OD, 300 MHz) 8 7.73 (m, 2H), 7.58 (m, 3H), 7.07
(s, 1H), 7.01 (m, 1H), 4.93 (m, 1H), 4.78 (m, 1H), 3.65 (m, 6H), 3.20 (m, 5H), 2.62 (m, 1H),
2.35 (m, 6H), 2.08 (m, 5H) ppm; MS (ES) 460.7 (M+H).

[00352] Compound 158: "HNMR (CDCls, 300 MHz) 3 8.53 (m, 2H), 7.62 (m, 1H), 7.46
(m, 2H), 7.28 (m, 2H), 6.91 (m, 2H), 6.78 (m, 2H), 4.68 (m, 1H), 4.43 (m, 1H), 3.52 (m, 4H),
3.17 (m, 2H), 2.84 (m, 4H), 2.46 (m, 2H), 2.22-1.76 (m, 12H) ppm; MS (ES) 551.6 (M+H).
[00353] Compound 159: "HNMR (CDCls, 300 MHz) 3 7.46 (m, 2H), 7.25 (m, 3H), 6.96
(m, 4H), 6.75 (m, 2H), 4.47 (m, 1H), 4.29 (m, 1H), 3.58 (m, 2H), 3.48 (s, 2H), 3.06-2.54 (m,
6H), 2.38 (m, 1H), 2.14-1.74 (m, 9H), 1.49 (m, 2H) ppm; MS (ES) 568.6 (M+H).

[00354] Compound 160: 'H NMR (CDCls, 300 MHz) & 7.60 (m, 2H). 7.45 (m, 4H), 7.22
(m, 1H), 6.93 (m, 2H), 6.76 (m, 2H), 4.47 (m, 1H), 4.30 (m, 1H), 3.58 (m, 4H), 3.23 (m, 2H),
2.99 (m, 1H), 2.79 (m, 6H), 2.39 (m, 1H), 2.16-1.73 (m, 9H), 1.51 (m, 2H) ppm; MS (ES)
575.6 (M+H).

(c) Assay Data
[00355] Compounds 156-160 of Table 1 were assayed for their ability to activate AMPK

using an enzyme-linked immunosorbent assay. The ECs values for AMPK activation for
compounds 156-160 are presented in Table 6 below, in which “A” is less than 0.5 uM; “B”
18 0.5-1 uM; “C” 15 1-100 uM; and “D” is >100 pM:

Table 6
de No. AMPK ECSO
156 B
157 D
158 B
159 B
160 A
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What is claimed is:
1. A compound having the structural formula
(R%)x

g
e
N

(- "

(R%)y R?
or a pharmaceutically acceptable salt, solvate, hydrate, or N-oxide thereof, wherein

R4

3
the ring system denoted by “B”is (R Jw in which X is O or S, and E is
-C(O)':

S5 N\
[

the ring system denoted by “B”is (R and E is -C(Q)- or -S(0),-, or

E9 AN (R™)
»

the ring system denoted by “B” is (R%w T
R!is H, -(C-C4 alkyl) or -C(O)YO-(C1-C4 alkyl);
R? is -(optionally-substituted azetidin-3-yl), -(optionally substituted piperidin-4-yl),

and E is a single bond;

-(optionally substituted pyrrolidin-3-yl) or -(optionally-substituted azepan-4-yl),
substituted at its 1-position with -(Cp-Cj alkyl)-Ar, -(Cy-Cs alkyl)-Het, -C(0)-O(Cy-Cs
alkyl), -C(0)-Het, -C(O)-Ar, -S(O),;-Het, -S(O)-Arx, or -S(0),-0O(Cy-Cs alkyl);

each R® is substituted on a benzo or pyrido carbon of the ring system denoted by “B” and is
independently selected from -(C,-Cq alkyl), -(C1-Cg haloalkyl), -(Cp-Cs alkyl)—L-R7,
~(Cq-Cs alkyl)-NRPR?, -(Co-Cs alkyl)-OR'?, -(Cy-C alkyl)-C(O)R'°, -(Cq-Cy alkyl)-
S(0)2R'®, -halogen, -NO; and -CN;

wis0,1,2o0r3;
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cach RM is substituted on a non-benzo, non-pyrido carbon of the ring system denoted by “B”,
and is independently selected from -(C;-Cg alkyl), -(C,-Cs halooalkyl), -(Cy-Cs
alkyl)-L-R?, (Co-Cs alkyl)-NRER®, -(Cy-C; alkyl)-OR'®, ~(Cy-Cs alkyl)-C(O)R'?, (Co-Cs
alkyl)-S(0)o.2R'?, -halogen, -NO; and -CN;

kis0, 1or2;

each R* is independently selected from -(C,-Cg alkyl), -(C,-Cs haloalkyl), -(Co-C
alkyl)-L-R7, ~(Co-Cs alkyl)-NR®R®, -(C;-Cy alkyl)-OR'®, -(Co-Cs alkyl)-C(O)R', -(Co-Cs
alkyl)-S(O)o_sz, -halogen, -NQO; and -CN, and two R? on the same carbon optionally
combine to form oxo;

xi1s0,1,2,3 or 4;

nis0,1,2or3;

Q is -(Cy~C3 alkyl)-, in which each carbon of the -(Cp-Cj alkyl)- is optionally and
independently substituted with one or two R'¢ or -S(0)a-;

the ring system denoted by “'A” 1s heteroaryl, aryl, cycloalkyl or heterocycloalkyl;

each R’ is independently selected from -(C;-Cg alkyl), -(C-Cg haloalkyl), -(Co-Cs alkyl)-Ar,
~(Co-Cy alkyl)-Het, -(Co-Cs alkyl)-Cak, -(Co-Cs alkyl)-Hea, -(Co-Cs alkyl)-L-R”, -(Co-Cg
alkyl)-NR®R®, -(Cy-Cs alkyl)-OR™, -(Co-Cy alkyl)-C(O)R", -(Co-Cs alkyl)-S(0)o2R ',
«(Co-Cs alkyl)-C(O)R'?, -halogen, -NO; and -CN; and

yis0,1,2,3 or4;

in which

each L is independently selected from -NR’C(0)0-, -OC(0)NR®-, -NR’C(0)-NR’-,
NR’C(0)S-, -SC(O)NR’-, -NR’C(0)-, -C(0)-NR’-, -NR’C(8)0-, -OC(S)NR’-,
NR’C(S)-NR?-, -NR’C(S)$-, -SC(S)NR’-, -NR’C(S)-, -C(S)NR’-, -SC(O)NR’-,
“NR’C(S)-, -S(0)a.2-, -C(0)O, -OC(0)-, -C(S)0-, -OC(S)-, -C(0)S-, -SC(O)-,
-C(8)S-, -SC(8)-, -0C(0)0-, -SC(0)0-, -OC(0)S-, -SC(8)0-, -OC(S)S-,
NR’C(NRHNR’-, -NR’S0;-, -SO,NR®- and -NR’SO,NR’-,

each R®, R7, R® and R' is independently selected from H, -(C;-Cs alkyl), -(C1-Cg
haloalkyl), -(Cg-Cs alkyl)-L-(Cy-Cg alkyl), -(Co-Cs alkyl)—NRg-(Co-Cf, alkyl),
«(Cy-Cy alley])-O-(Co-Cy alkyl), -(Co-Cy alkyl)-C(O)-(Co-Cs alkyl) and -(Co-Cg
alky1)-8(O)o.2-(Co-Cs alkyl),

each R’ is independently selected from -H, -(C,-C; alkyl) and -C(0)O-(C;-Cs alkyl),
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each R'® is independently selected from -(C,-Cg alkyl), -(C,-Cg haloalkyl), -(Cp-Cs
alkyl)-L-R, <(Cq-Cg alkyl)-NR®R®, -(Cy-Cs alkyl)-OR®, -(Co-Cs alkyl)-C(O)R ',
-(Cyp-Cs a]_kYI)—S(O)O.sz, -halogen, -NO; and -CN, and optionally two of R'® on
the same carbon combine to form oxo,

each Ar is an optionally substituted aryl,

each Het is an optionally substituted heteroaryl,

each Cak is an optionally substituted cycloalkyl,

each Hea is an optionally substituted heterocycloalkyl, and

each alkyl is optionally substituted,

in which optional substituents on saturated carbon atoms are selected from -R%, halo,
-0 M, =0,-0R"™, -SR”, -sM", =S, -NR¥*R¥, =NR™, =N-OR™, trihalomethyl,
-CFs, -CN, -OCN, -SCN, -NO, -NO,, =N, -N3, -S0.R”, -80,0°M", -SO,0R"°,
-0S0,R™, -0S0,0™M", -0S0,0R”, -P(0)(0)(MD),, -P(OYOR™O M,
-P(O)(OR™), -C(O)R™, -C(S)R”®, -CANR)R™, -C(0)O ™M, -C(O)OR’®,
-C(S)OR, -C(OINR¥R¥ _c(NR™NR¥R*, -OC(O)R™, -OC(S)R™°,
-OC(0YO'M", -OC(Q)OR™, -OC(S)OR™, -NRC(O)R™, -NR™C(S)R™,
NR™C0O, M, -NR7’CO,R™, -NR”°C(S)OR™, -NR*C(O)NR*R¥,
_NR’.?OC(NR’.?O)R’IO and ENRYOC(NR’IO)NRBORSO;

optional substituents on unsaturated carbon atoms are selected from -R% halo,
oM, -OR™, -SR”®, -sM*, -NR*R*, trihalomethyl, -CFs, -CN, -OCN, -SCN,
NO, -NO,, -Nj, -SO,R”’, -S0, M, -S0;R"°, -0S0,R™, -080;"M*, -OS0;R™,
-PO;? (MM, -P(O)OR™OM™, -P(OYOR™),, -C(OIR™, -C(SR™, -CNR™R”®,
-CO, M*, -COR™, -C(S)OR™®, -C(OINR¥R® .C(NR™NR¥*R® -0C(O)R™,
“OC(S)R™, -0CO, MY, -OCO,R™, -0C(S)OR™, -NR7'C(O)R™, -NR™C(S)R’,
NR™CO,M", -NR™CO,R”, -NR7°C(S)OR™®, NRC(O)NR¥R¥,
NRCMR™R" and -NRC(NR"™NR¥R¥, and

optional substitutents on nitrogen atoms are selected from -Rﬁo, -O'M, -ORTG, -SRTO,
-S'M*, -NR*R¥ trihalomethyl, -CF3, -CN, -NO, -NO,, -S(0),R", -S(0),0M",
-8(0);0R"?, -0S(0),R"°, -08$(0),0M*, -0S(0),0R”, -P(0)(O (MM,
P(OYOR™)OM*, -P(O)(OR™)(OR™), -C(O)R™, -C(S)R™’, -CINR™)R”,
-C(O)OR, -C(S)OR”’, -C(ONR¥R®, -CNR)NR¥*R®, -OC(O)R™,
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-OC(S)R"’, -OC(0)OR"®, -OC(S)OR™, -NR’C(O)R™, -NR™C(S)R",
NR™C(0)OR™, -NR™C(S)OR™®, -NR™C(O)NR*R™, -NR"°C(NR™)R™ and
NRPCNRNRPR,

wherein

cach R® is H, alkyl or heteroalkyl

each R" is H, alkyl or heteroalkyl

each R¥ is H, alkyl or heteroalkyl or alternatively, two Rso's, taken together with the
nitrogen atom to which they are bonded, form a 5-, 6- or 7-membered
heterocycloalkyl which may optionally include from 1 to 4 of the samne or
different additional heteroatoms selected from the group consisting of O, N and S,
of which N may have -H or C,-Cs alkyl substitution

each M+ is a counterion with a net single positive charge.

2. A compound according to claim 1, wherein the ring system denoted by “B” is

&)1
3¢
e
Il

(R in which X is O or S, and E is -C(O)-.

3. A compound according to claim 2, wherein X is O.

4. A compound according to claim 2 or claim 3, wherein no R' is substituted on the furano or

thieno carbon.

5. A compound according to claim 2 or claim 3, wherein R"* is substituted on the furano or
thieno carbon, and wherein R'* is selected from -(C,-Cs alkyl), -(C;-Cs haloalkyl), -(Co-Cs
alkyl)-L-R’, -(Cp-C; alkyl)-NR*R?, -(Cy-C3 alkyl)-OR ', -(Co-C; alkyl)-C(O)R'®, {Co-Cs
alkyl)-S(0).2R", -halogen, -NO; and -CN, in which each R’, R® and R'° {s independently
selected from H, -(C;-C; alkyl), -(C,-Cs haloalkyl), -(Cp-C; alkyl)-L-(Cy-C; alkyl), -(Co-C,
alkyl)-NR(Cy-Ca alkyl), -(Co-Cz alkyl)-O-(Co-C, alkyl), -(Co-C alkyl)-C(O)-(Cy-C; alkyl) and
(Co-Cz alkyl)-S(0)o2-(Co-C2 alkyl).
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6. A compound according to claim 1, wherein the ring system denoted by “B” is (R

and E is -C(0)- or -S(O)z-.

7. A compound according to claim 1, wherein the ring system denoted by “B” is

é‘s[\*j@(w“)k
F
/ o

(R and E is a single bond.

8. A compound according to any of claims 1-7, wherein T is R Q}L.

9. A compound according to claim 8, wherein each R is independently selected from -(C;-C;
alkyl), -(C;-Cs haloalkyl), -(Co-C; alkyl)-L-R, -(Co-C; alkyl)-NR3®R?, -(Co-C; alkyl)-OR'?,
-(Cp-Cs alkyl)-C(O)R'?, -(Co-Cs alkyl)-S(0)g.2R'°, -halogen, -NO, and -CN, and two R'® on the
same carbon optionally combine to form an oxo, in which each R7, R® and R!° is independently
selected from H, -(C1-C; alkyl), ~(C;-C, haloalkyl), -(Co-C, alkyl)-L-(Co-C alkyl), -(Cy-Ca
alkyl)-NR®(Cy-C3 alkyl), -(Cq-C; alkyl)-O-(Cy-C; alkyl), -(Co-Cz alkyl)-C(O)-(Co-Cs alkyl) and
-(Co-C3 alkyl)-5(0)o2-(Co-C2 alkyl).

10. A compound according to claim 8 or claim 9, wherein Q has at most one R or an oxo

substituted thereon.
11. A compound according to claim 8, wherein Q is an unsubstituted -(C,;-C; alkyl)-.

12. A compound according to claim 8, wherein Q is -CH,-, a single bond, -C(O)-, -5(0),- or
-CH(CH3)-.

13. A compound according to any of claims 8-12, wherein y is 0.

14. A compound according to any of claims 8-12, wherein y is 1.
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15. A compound according to any of claims 8-12, wherein each R is independently selected
from -(C1-Cs alkyl), -(C1-Cs haloalkyl), -(Cg-Cy alkyl)-L-R”, -(Co-Cs alkyl)-NR*R®, -(C,-Cs
alkyl)-OR'?, -(Co-Cs alkyl)-C(O)R'?, -(Co-Cs alkyl)-S(0)o,R ", -halogen, -NO, and -CN, in
which each R”, R® and R'? is independently selected from H, -(C,-Cg alkyl), -(C;-Cs haloalkyl)
-(Co-Cg alkyl)-L-(Co-Cg alkyl), -(Co-Cs alkyl)-NR’(Co-Cs alkyl), -(Co-Cs alkyl)-O-(Co-Cs alkyl),
~(Co-Cs alkyl)-C(O)~(Co-Cs alkyl) and -(Cq-Cs alkyl)-S(O)ga-(Co-Cs alkyl), and in which no alkyl
or haloalkyl is substituted with an aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-containing
group.

16. A compound according to any of claims 8-15, wherein the ring system denoted by “A’" is an

aryl or a heteroaryl.

17. A compound according to any of claims 8-15, wherein the ring system denoted by “A™ is a

phenyl.

18. A compound according to any of claims 8-15, wherein the ring system denoted by “A” s a

heteroaryl.

19. A compound according to any of claims 8-15, wherein the ring system denoted by “A” is a

pyridyl, a thienyl, or a furanyl.

20. A compound according to any of claims | or 8-19, wherein the compound has the structural

formula

(Rs 1

21, A compound according to any of claims 1 or 8-19, wherein the compound has the structural

formula

135



125 D 126 D 127 D 128 F 129 D 130 D 131 D Exanple 4 (a) Analytical Data

[ 00324] The foll om ng conpounds were prepared using nethods anal ogous to

t hose described in Exanple 3(a) and in Schene 4. [00325] Conpound 137:

N (1- (pyridin-4-yl met hyppi peridin-4-y1)-5-0-(4-

(trifluoromethoxy)phenyppi peridi n-4-yl oxy) benzo[ b] t hi ophene- 2- car boxam de.
11-1 NWVR (DVBO- d6, 300 MHz): 58.56 (m 31- @14 8.04 (s, 111), 7.92 (d, = 8.4
Hz, IH), 7. 56 (s, 111) 7137 (d, Jr%4.5 Hz, , 7.21 (t, J= 8.4 Hz, 3H),

7.08 (d, 3 =9.0 e, 0(rn01m, 3.59 (m 2H), 3.57 (s,
oH), 3.17 (t, J = %3& He, 2H), 2.13 (t, J = 9.9
He, 41-1), 1. 85 (n] 4ro :

[00326] Conpound 138: N-(1- gf

(m&. 11 (MH").

met # yDpi p€T T8I n-4-y1)-5-(1-(4-
(trifluoronet hyl)phenyl)p| |d| n- 4 yl oxy) benzqﬁ b] t hi ophene- 2- car boxam de.
IHNNR(DIVBOd6 300 MHz): 6 8.50 (m 3H), 7.97 (s, 1H), 7.86 (d, J 9.0 Hz,

HZ , ﬂ§ gg:'gntpauncg ac%glldin%_él_a'}l& ﬁg d%gn 8] 19' eﬁe%‘ﬁg f%’?k] %ﬁﬁ ﬂ:ged%%lgtznal 10. 8

324(tforﬂ1u¥a93Hz 2H), 2.80 (d, J=117Hz H, 2.06 (t, 99Hz
4H), 1.83-1.59 (m 6H); LCM5 (mz): 595 (NEIA‘% [00327] Corrpound 139
N-(l(pyrldln4y|nethpr|[ppe‘#),gd|n4y1) (R4 R

chl orophenyl ) pi peri di n-4-yla enzo heneg2- car boxam de fornate salt.
1H NVR WD 2009/ 065131PCT/ U$2008/ 08[8801 300 MHz): 58.50 (m 311),
8.13 (s, 11-1), 7.95 (s, 1rm 783 ({d,.1.8. 1H), 7.21 (d, J = 1.8 Hz,
1H), 7.33 (m 5H), 707(qu J— 2. Y~ed /Ntl-mz445(m 1H), 3.72 (m
1H), 3.50 (s, 2H), 3.48 (s, 2H), 2R’80(d99H2R1 2H), 2.67 (m 2H), 2.25
(t,./=9.3 Hz,
23. A compound according to any of claims | or 8-19, wherein the compound has the structural
formula
R")p-
AN
i 0
JOUZAN s —R?

24, A compound according to any of claims 1 or 8-19, wherein the compound has the structural
formula

\( (

25. A compound according to any of claims 1 or 8-19, wherein the compound has the structural

formula
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2H), 2.07 (t,1-- 10.8 Hz, 2H), 1.94 (m 2H), 1.80 (m 2H), 1.63 (m 4H); LCMVS
(mz): 575 (ML-1-). 1003281 Conpound 140: IH NWR (DVSO d6, 300 MHz): 58.85 (s,
1H), 8.43 (d, J =8.1 Hz, 1H), 7.98 (s, 1H, 7.79 (d, J = 9.0 Hz, 1H), 7.66
(s, 1H), 7.47 (d,./=9.0 Hz, 2H), 7.06 (m 3H), 4.75 (m 2H), 3.93 (m 3H),
3.69 (m 2H), 3.22 (1,1 =9.3 Hz, 2H), 2.83 (m 2H), 2.05 (m 2H), 1.77 (m
4H), 1.41 (s, 9W LCWVs (in/z): 604 (WO, [00329] Compound 141: |H NVR ( DVSO- d6,
300 MHz): 68.85 (s, 1H), 8 )x Ur 1 768(d J—72Hz 1H), 8.07 (s,
1H), 7.79 (d, J = 8.7 Hz, S, , 7R48 (d, J 84Hz, 2H), 7.07
(m 3H), 4.74 (m 1H), 4.21 (<s |4.01(s, H) , 379(3, 2H), 3.68 (m 2H),
3.27 (m 2H), 3.01 (m 2H), 1] m 2 2H); LG v1S (nz/z): 504 (MH

). [00330] Conpound 142: |HTNMR (DVBSM6, 30D MHz): 68.49 (d, .J= 4.8 Hz, 2H),
8. 43 (d,./= 7.5 Hz, 1H), 7.99 (s, 1H), 7.78¢d, J = 8.7 Hz, 1H), 7.65 (s, 1H),
7.47 (d,. 9.0 Hz, 2H), 7.30 ((d, J = 4.8 Hz, 2H), 7.06 (t,./ = 8.4 Hz, 3H).
4.72 (nlé 1J:bcom§e@% efc%rd?h'é)t@a@yépcl&ﬁm 1%08,193%&@@}1@\40@&11@ h'z?'.?—th 3horurdl 80 (d, J
= 11.1 Hz, 2H), 4H), 1.8 8 (m 6H); LCOMS (mz): 595
(MA) . [f@@@sml Corrpound 143 11 1 NI\/R (CDC13, 300 Miz): 6 8,46 (d, J = 4.8 Hz,
1H), 8.42 (d, J = 7.8 Hz, 1H), 7.99 (s, 1H,57.75 (m 2H), 7.65 (d, 1= 1.5 Hz,
1H), 7.47 (d, J = 9.0 Hz, 2‘1 7.41(d,,| .2 Hz, 1H), 7.24 (t, J = 6.9 Hz,
1H), 7.07 (d, J = 8.7 Hz, 1,+Fﬁ 1H), 4.72 (m 1H), 4.71
(m 2H), 3.58 (s, 2H), 322( , 2.84 (d,.1 = 11.4 Hz, 2H),
2.10 (m 4H), 1.81- 1.54 (s, WIZ 1595 (MR). 100332] Conmpound
144: H NMVR (DI VI SO-d6, 300 1% 1 Hz, 1H, 7.99 (s, 1H),
7.78 (d, 1= 8.1 Hz, 3H), 7.6“4(5 1&5%7 49 (d, J = 8.4 Hz, 4H), 7.06 (m 3H),
4.75(m1H) 3.69 (m 1H). 3.56 (s, 2H). 3.23 (t, J = 9.6 Hz, 2H), 2.79

(d, ../ 77 1A.An undZAé):@rd&(%Qé aﬁ%f @ihs 1lor €819 Whedh the Jsmﬁio‘zl.(nmhaélfﬂla,stﬂﬂ%l (nz/ Z)
619 (|vo '[00333] Conpound 145 ' 1- INVR_(DVBO- d6, =

Hz, 1H) forpubo (s, 1H), 7.78 (d J = 8. 7 Hz, 1H), 7 72 (m 2H), 7. 65 (d, . 1
Hz, 2H), 7.54 (d, J = 7.8 Hz, 747(d b= 9.0 Hz, 2H), 7.06 (m 3H), 4.72
(m 1H), 3.69 (m 3H) 3.53 4§ 3,23t J =9.6 H, 2H), 2.80 (d, J =
10.5 Hz, 2H), 2.06 (m 4H), ¢ 7 - (nz/z): 619 (MN. WO
2009/ 065131 PCT/ US2008/ 083801< W nd 1??6 LEI NVR ( DMSO- d6, 300 MHz):
68.41 (d,./-- 8.4 Hz, 111), 7 1H), 7. 79,(1, 4.5 Hz, 2H), 7.66(m 2H),

7.55 (d, J = 7.5 Hz, 1H), 7. 06(t 1=8.7 Hz, 314), 4.73 (m
11-1), 3.69 (m 2H), 3.64 (sT 2H) 3. 22 (m 3H), 2.81 (d, J= 10.5 Hz, 2H), 2.11
(m 4H), 1.811.57 (m 6H); LCVM5 (n/z): 619 (MN. [00335] Conpound 147: LH NWR
( DVBO- dfs. 3QQmivbiznd acesrdiry; th dny &f dlaibisHzor 81H), whéreTBthe domdomdhabthdztrudttdal 7. 47

(d, = 9,0 Hz, 2H), 7.19 (d, 1= 2.1 and 8.7 Hz, 11-1), 7.08 (d, J= 8.7 Hz, 2H),
4. 74 (nforma 3,89 (d,1 12.6 Hz, 31-0, 3.67 (m 2H), 3.23 (t, J= 10.5 Hz, 3H),
2.89 (s, 214), 2.06 (m 2H), 1.82-1.70 (m 4&), 1.48 (m | H), 1.40 (s, 9H);
LCMS (nz/z): 638 (MN. [003 Conpound 148, FH NVR (DVBO-d6, 300 MHz): 68.84
(s, 1E1), 8.70 (s, 1H), 8.47 (e -O€, RE76 (m 1H), 7.48 (d, 1 = 8.7
Hz, 214), 7.20 (d, 1=9.0 Hz, {dH),] 7. |9(d, 19. , 2H), 4.88 (m 3H), 4.74 (m
2H), 3.03 (m 1H), 3.68 (m 2 .2 31-1Rr! 3.01 (m 1H), 2.02 (m 3H),
1.77 (m 3H); LCM5 (mz): 53& n [0 7] Conpound 149: LH NMR (DVSO- d6, 300
Miz): 68.51 (d, = 7.5 Hz, 1H), 7.96 (s, 11-1), 7.86 (d, J = 9.0 Hz, 114), 7.47
(d, = 8.4 Hz, 3H), 7.13 (dd, J = 2.4 and 9.1 Hz, 1H), 7.07 (d, 1= 8.7 Hz, 2H),
4.69 (nP3.1M)conPo@Bl fedordingltd ady blglaigtd)l, orF- 65 wWhsreiRtHyE coBp@shd(hap tRlrpci@raB4 (m
31-1), go3 (m 21-1), 1.77 (m 4H), 1.47 (m 1H), 1.41 (s, 91-1); LCMVB
(nz/z): a(M/\) [ 00338] Conpound 150: LH NVR (DMSO d6, 300 MHz): 6 8.79 (d,
J =7.5 H, 3H), 8.06 (s, 114), 7.87 (d,J= 9.0 Hz, 111), 7.49 (m 214), 7.14
(dd, J = 2.4 and 8.4 Hz, 1H), 7.09 (d,1 = 9.3 Hz, 2H), 4.02 (m 114), 3.66 (m
3H), 3.46 (m 1H), 3.28 (m 31-1), 3.00 (m 2H), 2.03 (m 4H), 1.75 (m 4H);

LCMB (adz): 504 (MA. [00339] Conpound 151: LH NVR (DVBO-d6, 300 Miz): 68.48
(d, 1=5.4 Hz, 2H), 8.15 (d, J = 7.8 Hz, 3H), 7.75 (d, J = 2.1 Hz, 1H), 7.72
(s, 11-1), 7.48 (d, J = 9.0 Hz, 21-1), 7.30 (d, J = 5.7 Hz, 2H), 7.18 (dd, J =
1.8 and 8.8 Hz, 1H), 7.08 (d, J = 8.7 Hz, 2H), 4.74 (m | H, 3.70 (m 3H),
3.50 (s, 2H), 3.22 (t,./ = 9.9 Hz, 2H), 2.76 (d,J = 11.7 Hz, 21-1), 2,10 (m
4H), 1.81 (m 2H), 1.65 (m 41-1); LCMB1(nz/z): 629 (MN. [003401Conpound 152:
L1-1 NVR (DVBO-d6, 300 MHz): 68.45 (t,./ = 4.8 Hz, 214), 8.14 (d, 1=7.2 Hz,
11-1), 7.71 (m 3H), 7.48 (d, J = 8.4 Hz, 2H), 7.34 (t,1= 6.6 Hz, I11-1), 7.18
(d,J =9.3He, | H, 7.08 (d. J =87 H, 2H, 473 (m | H, 3.70 (m 3H),

o~ o~ P~ — o~
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[ 003431 Conpound 155: | HNMR (DMSO-d6, 300 MHz): 68.66 (d,J = 3.6 Hz, 2H)

8.22 (d,J = 7.2 Hz, 1H), 74 (d, = 9.9 Hz, 2H), 7.48 (d,1= 8.7 Hz, 2H), 7.36
(d, 4.8 Hz, 2H), 7.19 (d, = 8.7 Hz, 1H), 7.08 (d,J= 8.4 Hz, 2H), 4.74 (m 1H)
4.36 (d, J =12.6 Hz, 2H), 4.07 (m 1H), 3.70 (m 2H), 3.45 (d, | = 14.1 Hz,
1H), 3.22 (m 311), 3.04 (t, J =10.8 Hz, IN), 2.06 (m 2H), 1.95 (m 1H),
1.80-1.52 (m 5H); LCMs (In/z): 643 (MN. (b), Assay Data [ 00344] Conpounds
137-141 and 143-155 of Table ; were assayed

or their ability to activate
AVPK using an enzyme-|inked IQEQVQG rber

_fhe Ecso values for AWK

activation for conpounds 137 43- ﬁb presented in Table 5 bel ow,
in which "A" is |less than 0. 1%B" 14; "C' is 0.5-1"D" is 1-50 pM
and "F" is > 50 RM Table 5 7 A 138 A 139 A 140 C 41 B
144 A 145 B 146 B 147 D T (R

30. A compound according to any of claims 1 or 8-19, wherein the compound has the structural

formula

(R

u LI

//\\
e}

31. A compound according to any of claims 1 or 8-19, wherein the compound has the structural

I L

(R //\\

formula

32. A compound according to any of claims 1 or 8-19, wherein the compound has the structural

formula

0O
N \\//

S RZ
\l\ll/
,J R’

/\«/

33. A compound according to any of claims 1 or 8-19, wherein the compound has the structural

formula

142



148 F 149 A 150 D 151 Cpd No. Table 5 AMPK EC50 152 A 153 154 A 155 A

Exanple 5 LO Synthetic Exanp -
1- (4-fluorobenzyl)-N(5-(21-(4-(triffuoronethyl)phem4)pip din-4-

3-di hydro-1H i nden-1-yl | pi peri di n-4-am ne (conmpound 159). Step 1.

yl oxy) - 2

5-11-(4-1trifluoronet hvfl phenyl Thi peri di n-4-vl oxv) -2, 3-di hydro-1 H i nden- 1-
[ 00345] To a stirred solution of 5-hydroxy 8 3- dlhydro 1H i nden-1|-one (0.74 g,

u \L”?f”

2

34. A compound according to any of claims | or 8-19, wherein the compound has the structural

formula

<R4)x N N/

35. A compound according to any of claims | or 8-19, wherein the compound has the structural

formula

AVl

Tj“

36. A compound according to any of claims 1 or 8-19, wherein the compound has the structural

formula

Rd)x ~ / R1 a
/ =
(R }\|—R2

37. A compound according to any of claims 1 or 8-19, wherein the compound has the structural

formula

143
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in toluene (30 nL) at roomtenperature was added diisopropyl azodi carboxyl ate
(1.21 g, 6.0 nol ), 1-(4-trifluoronethylphenyl)piperidin-4-ol (1.47 g, 6.0
mol ), and triphenyl phosphinc (1.57 g, 6.0 nmol). The m xture was stirred at
60C overni ght and then concentrated under reduced pressure. The residue

obt ai ned was purified by flash chromatography (silica gel, ethyl

acet at el hexanes = 1/1) to afford the title conpound as a pale yellow solid
(1.499, 79%. 'H NWR (CDCL3, ;300 M—Izga;s 6 7.70 (m 111), 7.49 (m 21-1), 6.93
(m 4H), 4.65 (m 1H), 3.59 (\m By, 3.09 (m 2H) 2.68 (m 2H),
2.12 (m 2H), 1.96 (m 2H) pp 1): 737656 (M- 1 ). Step 2. tert-butyl
4(5(1(4(trif|uororrethy|) i di

drolHi nden-| -yl am nol pi peri d 1003461Tert but yl

4- am nopi peri di ne-1 -car boxytii’*{e (0. 48 g, 2.4 it and 5- 044-
(trifluoromohyl)phcnyppi pelidin-4-yloxy)-2, 3 fi hydr o- 1H-i nden-1-one (0.75 g,
2.0 nmol) were mxed in neat titaniun(lV) |s%propo><| dc (2.85 g, 10.0 nmoL) and
stirred at roomtenperature overnight. Methanol (10 nlL) was added foll owed by
addi ti ob8.oA ceagbun doodimedniade of daihid 1g37,vh2reimmis) L orThe reaction was stirred at
roomtenperature for 3 h and then quenched by adding 0.1N aqueous sodium

hydr oxi gie. A Thgpb@stddcbiachg b shibEcw@s 37, bdfefith £ irpugh eclitc, and the residue
was washed Wltﬁ ethyl acetate (2 x 10 m_) and wi th dichl oronet hane (10 ml).

The or gg@l ?‘i“{oﬁ%rg{é“ﬂ??‘%ﬁﬁa%ﬁgf?%ﬂr392%%}/‘*% rSQdium sul fate. The drying

agent was raté concentrated under reduced pressure.

The residue obtain S ur fie i ch gr aphy. (silica gel, ethyl
acet at efﬂeﬂ‘&ﬁ@é’ouﬂ{f’f&% t81‘: &%t“ﬂéret'? fﬂfﬂt&g é’lpéﬂ f4-White sol .id (0. 73
g, 65% .NWVR (CDC13, 300 M—Iz} 7.64 (m 7.48 (m 214), 6.95 (m 2H), 6.76
(m 2H)42. 4A@gn@gynd1@49urdm@t44; rm40;m§1ere13 3S€lﬁ§1bsgp4)ed gpmgol(chq 32d4), 2.85 (m
414), 2.47 (m 2H), 2.24-1.79 (m 121-1), 146(s 9H) ppm MsS (ES) 560.6
(MtH), &.eA cBmpound according to any of claims 41-42, wherein R? is substituted at its 1- posmon

e i, T

4454144- (trifl uoromet hyDphenyDpi peri di n-4-yl oxy); 2, 3-
di hydr o44-HAicndenund ﬂ}qcalrdilrmot)iGhbéfﬂdﬁnﬁéﬂiﬂewhbmf{alsém@@m@i g its1;1®simepl ) and 4N

The roattron ot S kIR S, SO NoARADFARE (2 5 m)

and t healkghni ed under reduced pressure to afford the title conpound (as the
311C1 salt) as a off-white solid (0.57 g, 979, NMR (CD30D, 300 MHz) 7,73 (m

2H), 7.238 Araon%b&md docBrdir aﬁ}ﬂ%laﬂnsollcﬂ mhe%elﬁl)msé 93 (m H, 4.78 (m 1I-1),
3.65 (m 6 |%51 114), 5(m 6H), 2.08 (m 5H) ppm M5

(ES) 469, 7,(1v1- t% ]
ol alhiohh %ﬁ% i‘&OrﬂP 5‘8?%% 4 sihereln pois at least Jand gt least one RY s
di hydr osélédtedfiem-tHe yrOmb pﬁfslsdhgleﬂhﬂdiﬁc@alo E(OL)&Z],S]ﬁmch}&)t 10 edCptlusraalRylpf

0 o oG S @bp(e*}p O P e e G T kv Pn Gty i ous

di met hyhion n@;@pp@g (0.5 nmL) at roomtenperature was added 1-brononethyl-4-

fl uorobenzéne (0.02 g, 0.1mmot) and N, N-di i sopropyl ethytam ne (0.07 g, 0.5

mol ) . S M XIur r I t erna vernight. After
rrlé c% #'o{u%d] g:cor uto%n@’g nltls I 2(9 erdi 9%5£3Pmd epelﬁdgntgl &l cf[g

this ti uF e wae edn er ré SSur

r ﬁlsul tld ﬁgmrﬁi dulelky\as((pym haledkyy, gdoasj"nlkz,h} DRt q/gmggaucyomﬁfa (%bﬁ rr;et Plyl ene
O SShgBL R0 L O AR PSRk o R SRl g (T e
2H), 7. %&%Cﬁw RS@?gﬁlqﬁhn&E&ndeﬁtly S1dched 24 H 4(C‘}tz(aIHyl)11'dt1Cﬁh3@>aﬁ<m) 1H)

3.58 (m 214), ]ME? (m 61- H@ m
914), 1- (@&er@ik)@l-ly (Gpkrp alve) (€S Coe8yh- P{R/I@@oﬁt?zalkﬂ) (&Fmaqimk}dhp t& allf;}(bb349] The

foll ow d n s to those descri bed
in Exanpqggigw @”m"g& @@a@ﬁ %ogﬁfgfy%@ S%“?’s%ﬁmlq (CDC13, 300 M)
67.64 (m 114), 7.48 (m 214), 6.95 (m 21-1), 6.76 (m 2H), 4.68 (m 11-1),
4.44 (m 1H), 3.53 (m 214), 3.18 (m 2H), 2.85 (m 414), 2.47 (m 21-1),
2.24-1.79 (m 12H), 1.46 (s, 914) ppm M (ES) 558.6 (MrH). WO

2009/ 065131PCT/ US2008/ 083801 [00351] Cpmpound 157: 1-1 NWVR (CD30D, 300 MHz)
67.73 (m 2H), 7.58 (m 3H), 7.07 (s, 11-1), 7.01 (m 1H), 4.93 (m 1H), 4.78
(m 1H), 3.65 (m 6H), 3.20 (m 51-1), 2.62 (m 11-1), 2.35 (m 611), 2.08 (m
511) ppm M (ES) 460.7 (MFI-1). [00352] Conpound 158: t1-1NMR (CDCL3, 300

o~ P~ oA




usi ng an enzyme-|inked irnmunosorbent assay. The EC50 val ues for AWPK
activation for conpounds 156-160 are presented in Table 6 below, in which "A"
is less than 0.5 p.M "B" is 0.5-1 0/1; "C" is 1-100 uM and "D' is >100 Table
6 CodNo AMPK EC5 156 B 157 D 158 B 159 B 160 What is clainmed is: 1. A
conpound having the structural fornula (R4) " (R5)yFt/ or a pharmaceutically

accept a | I %i reof, wherein (R14)04 t he
ring syg% A§§Jﬂélo%nﬁ§ %ﬁhﬁét@@%&%%g% 4Wh Qﬁxtl@ or S and Eis Nthe ring
system dg.ngtc%gnp@{nd Ezcorld?llg(to any OP cﬂalms 1-47,%he2'ein each R is m%lepengently selected

from -(C,-C; alkyl), -(C;-C; haloalkyl), -(Co-Cs alkyl)-L-R’, -(Co-Cs alkyl)-NR®R®, -(Co-C5
alkyl)-OR'?, -(Co-C; alkyl)-C(O)R'?, (Co-C; alkyl)-S(0)oR'?, -halogen, -NO; and -CN, in
which each R7, R® and R is independently selected from H, -(C,-C; alkyl), -(C,-C; haloalkyl),
«(Co-Cz alkyl)-L-(Co-C; alkyl), -(Co-C; alkyl)-NR*(Cy-C; alkyl), (Co-C; alkyl)-O-(Co-C; alkyl),
~(Cp-C3 alkyl)-C(O)-(Cy-C; alkyl) and -(Co-C; alkyl)-S(O)g-(Co-Cz alkyl).

50. A compound according to any of claims 1-49, having the structural formula

oY oL

5
(Rﬁ)y —NR

G R17
R‘lS) /_N

in which
Q and G are each independently a bond, -CH,-, -C(H)(R'®)-, -C(R"®);- or -S(0),-;
vis0,1,2,30r4;
each R" is independently selected from -(C,-Cg alkyl), -(C1-Cs haloalkyl), -(Cq-Cs
alkyl)-L-R7, (Cy-Cy alkyl)-NR3¥R®, -(Cg-Cg alkyl)-OR'?, -(Co-Cs alkyl)-C(O)R*®,
(Co-Cg alkyl)-S(0)2R "%, -halogen, -NO, and -CN, and two R"® on the same carbon
optionally combine to form oxo;

R'7 is Het or Ar.

51. A compound according to claim 50, wherein each R is independently selected from
~(C,-C; alkyl), -(C,-C; haloalkyl), -(Cq-Cs alkyl)-L-R, -(Co-Cs alkyl)-NR*R®, -(Cy-C5
alkyl)-OR'®, -(Co-C5 alkyl)-C(O)R°, -(Co-C; alkyl)-S(0)ssR ', -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), -(Cp-C3 alkyl)-L-(Cp-Ca
alkyl), -(Co-Ca alkyl)-NR®*(Co-C; alkyl), -(Co-C, alkyl)-O-(Co-C, alkyl), (Co-Cs
alkyl)-C(O)-(Cy-C; alkyl) and -(C¢-C; alkyl)-S(0)g.2-(Co-C; alkyl).

52. A compound according to 50 or claim 51, having the structural formula
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(R14 )k ,nrs' the ring systemdenoted by "B" is (R3 )viland Eis a single
bond; Rl is H -(Cl-C4 alkyl) or -C(0)0-(C1-C4 alkyl); R2is
-(optionally-substituted azetidin-3-yl), -(optionally substituted

pi peridin-4-y1l), -(optionally substituted pyrrolidin-3-yl) or

-(optionall y-substituted azepan-4-y1l), substituted at its 1l-position with
-(C0-C3 al kyl)-Ar, -(C0-C3 alkyl)-Het, -C(0)-0(C0-C6 -C(0)-Het, C(O) Ar,
-S(0) 2-Het, -S(0)2-Ar, or -S(0)2-0(Co-C6 alkyl); each R3 is s b tuted on a
benzo or pyrido car bon of the [H¢)g system denot ed by RB;, i s independently
selected from-(Cl-C6 kyl), -(€2:C6 bal oa ((:o l)-L-R7, -(C0-C6
al kyl ) - NR8R9, C0- al kyl) - X
al kyI)S(O)OZRi QNQ%?r‘Ogen :
substituted on a non- R syst em denot ed by
"B", and is independently sel ect ed from- (Cl C6 al k IF)LL - (C1- 05hal,o0al kyl ),

(S = il lob o S L OESRR, LG AU O R, |

2; eachaﬁ? %Oﬁ(ca:oﬁemfl (tt:d ¥s ﬂEMWGCogCélzmés_’li C{zeo@s ﬂgyb)(cofﬁs@k@ (@@chal kyl),

E Co- CGaléSWlQ;FF(p)éE?o})Cé -(COh(éd @i’gﬂhs(o)lw@é afd 2Lk, lﬂéff%ﬂéthW@FMO@ﬁ ,sarre

car bon XQote } + ol 0,1,2 or3; Q
is -( Cog%1 &r}%lh%%kﬁ %%ﬁ%@%&%@%r %otni(o(?%ﬁt dea?l 0I31 ép{rﬁ;} Om@ls optionally
and i ndepenidagtgrous amisR? tisitH0H(@d-Chalbyl o01CA-AB(MR-C4 aikyll ihlew}nc}ngo @rsteatidpnot ed

b A" s hete r r clo het er o each

> dependoRory el Pk aatresre Y o it w&f*stem°¥°&a?%%ﬁgﬁ‘8&¥rt@;ﬁryup’ &

al kyl) - R, togétiervideh mblﬁy&dgeiﬂaiwhrcﬁmy%e BhisyIfdmCAt&, - (Co-C6 al kyI ) - Hea,
-(Co-05 al kyl)-L-R7, -(Co-C6 al kyl)-NR8BR9, -(Co-05 alkyl)-0e, -(Co-C6

aIkyI) 0 | 5 o ( 0, -hal ogen, -NOX2
and CNgg a%]x?éompo(l&‘? CQ? d%ééfﬁé i Sg)?&l ﬁﬁ&ﬁ?cﬁﬂ %h@gth?c?r? %{e}%@%dent ly sel ected
from - NROC( 0) 0- -0C(0) NR9-, - NR9C( 0)-NR9-, -NR9C(0)S-, -SC(&)Nr®-, -NR9C(O)-
- C(0) - NR9-, -NR9C(S)O-, -OC(EW)NRQ-, NR9C(S) NRO- , -I\]BQC(S)S— - SC( S) NR9-,
-NROC(S)-, -C(S)NR9-, -SC(0) x N , -S(O)O(FE e )0, -0C(0)-,
-C(S) O, -0C(S-, -C(O0)Ss, -S > -, -SC(0)0-,
-0C(0)S-, -SC(S) O, -OC(S)S-,% )NR9 B - NR982- - NR9 and
-NROSO2NR9-, each R6, RZ~R8 sefect éd'from H,
-(C1-C6-(C1-05 %%igoalk O al kyl) - L-(Co- Co6 ét‘k&lRB -(Co-C6

al kyl ) - NR9- ( Co®

in which R? is selected from H, ~(C,-Cs alkyl), -(C1-Cs haloalkyl) (e.g., trifluoromethyl}, -(Cy-Cs
alkyl)-L-(Co-Cs alkyl), -(Co-Cs alkyl)-NR’(Cy-Cs alkyl), -(Co-Cs alkyl)-O-(Co-Cs alkyl), -(Cq-Cs
alkyl)-C(O)-(Cyp-Cs alkyl) -(Cy-Cs alkyl)-S(O)p.2-(Cq-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;4 alkyl) or -CO-0-(C,-Cs4 alkyl} in which no (C,-C4 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.

54. A compound according to claim 50 or claim 51, having the structural formula
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(Co-C6 al kyl)-0-(Co-C6 alkyl), -(Co-C6 alkyl)-C(0)-(Co-C6 al kyl) and -(Co-Co
allcyl)-S(0)0_2-(Co-C6 each RO is independently selected from-H, -(C-C4
al kyl) and -C(0)0-(Cl-C4 alkyl), each 12t6 is independently selected from

-(C-C6 al kyl), -(Cl-C6 hal oal kyl), -(CO-C6 alkyl)-L-R7, -(C0-C6 al kyl)-NR8R9,
-(C0-C6 al kyl)-0111, -(C0-C6 alkyl)-C(O)R, -(CO-C6 alikyl)-S(0)O0. 2e,
- hal ogen, -NO2 and -CN, and optionally two of RI on the ..==: carbon conbine to

formoxo, each Ar is an optionally substituted aryl, ea is an optionally
substituted heteroaryl, each Cak is an optionally sybsti 4. c cggog,l kyl, each
Hea is an opti onaIIy é%l"bstltut ed het erocycl o Wyt M4nd eact aI RS

opti onal | 5‘ Peh on saturated carbon

atons are se ect \ - -S1270, =S, -NR8SORSO,
=NR70, =N- 01 L fi -NO, -NO2, =N2, -N3,
-S021: 270, D , -0 l 1270 E—(NBO207\C -0s0201270, ,

OS2l e S ?oao%%%ﬁé L I L,
- 00(0) il -0 TR, (ACLAIRINEAEO) ) - 258 NG, (N OC(S) o

, -NR70 @é‘% , B(g 1270) R7
and NlEH'@tI(CB@Z (GO RBORS6:0-6pt “%}Tﬁ(o)s@rlﬁgtt-pﬁ s afidmedictaredyetpatkal bon at ons

o Thar oEhy P o BNlite@uionn Bt nefc B/l IR or B eBBIAROL o
: g?g )1(2 gg%mgs&w% ix;d;&%?as N, - c%%oam o %cms(cz (am)iay)) mmgor( mgcg)zc}agm
- C( ) 01575ubs ﬁa Fz@fgh t% M&z@b etgfe ??)“‘13’2‘?0“‘3‘6 Eerqurr BT R Getp- m

-00212%% 1o Qgérsalm&z@m MR?&%BB B9 arc Dékdd @6 Shd2 70, - N1270021V1+,
- N12700021270, - N1270C( S) OR70, - N1270C(0) NR8BOR8O , - NR70C(NR70)R7 and

-N1270 R%0 I i Matx@{é;}ﬁ r atons are
sel ect ggg\lf %o%% %@39008%%%41181@ Dr%é%?él e&ﬁl\l%%l fglg[gn tri hal omet hyl ,
-CF3, -CN, -NO, -NO2, -S5(0)21270, -S(0)201?44, -S(0)20R7 A\0S(0) 21270,
-0S(0) 20114, -0S(0)201270, -P(0)(0)2(M2, -P(0) ( OR7 (0) (0127) (0127),
-C(0) 1270, -C(S)1170 C( N1270) R70 , (( 0) 0@@? SO0 \@QRNRGORSO
- C( NR70) NR80RSO, Cz%qi 70,

E NRT

R5 ,
in which R? is selected from H, -(Ci-Cg alkyl), -(C,-C¢ haloalkyl) (e.g., trifluoromethyl), -(Co-Cs
alkyl)-L~(Cy-Cs alkyl), -(Co-Cs alkyl)-NR®*(Co-Cs alkyl), (Co-Cs alkyl)-O-(Cy-Cs alkyl), -(Co-Cs
alkyl)-C(Q)-(Cp-Cg alkyl) -(Co-Cs alkyl)-S(O)g.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-Cy alky}) or -CO-O-(C,-C; alkyl) in which no (C;-C4 alkyl)
is substituted hy an aryl, heteroaryl, cycloalkyl or heterocycloalkyl-containing group, or R* and

R* together with the nitrogen to which they are bound form Hea.

56. A compound according to claim 50 or claim 51, having the structural formula
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-0C(S)R70, -0C(0)0R70, -0C(S)O0OR70, -NR70C(0)R70, -N1270C(S)R70 ,

-NR70C(0) OR70, -N12.70C(S)0R70, -NR70C(0)NR80OR80O, -NR70C(NR70)R. 7 and
-NR7C(NR7) NR8R', wherein each R6 is H, alkyl or heteroallcyl each R7 is H,

al kyl or heteroal kyl each R8 is H, alkyl or heteroallcyl or alternatively, two
es, taken together with the nitrogen atomto which they are bonded, forma 5-,
6- or 7-nmenbered heterocycloallyi which may optionally inclu roml to 4 of

die same or different additional heteroatons selected from up
consisting of 0, Nand S, of which N may have -H Qr cl - ubstitution
each M+ is a_counterion \Mﬁt’h a net single posi t i(REN : conpound
according toRe -, ~denoted by)' B is RI14)0.1 in
which X is 0 or i . 3. BA conppund\agecgrding to claim 2,

wherein X is O. aim2/or cl%im3, wherein no Ri 4
is substituted . E5—NA conmpound according to
claim2 or claim3, wherein R'" is substituted on the furano or thieno carbon,
and whersgi i Bl §&|oﬁﬁﬁ%ef$ Mﬁ%&@)auf;%wﬁmg)meS&E&&%H@d gallcyl), -(C0-C3
al kyl)-L-R7, -(Co-C3 R9, -C3 alkyl)-ORl, ((I)CBaIkyI) C(0)R),
(CI)CSalkyI) S(0) 0. 2e, -halogen NCJZand CN, in V\/mcheEh_ R8 and R
i's i ndependently seIectedfromH -(C1-C2 al kyl), (Cl- Io%yl) -(Co-C2
al kyl)-L-(C0-C2 al kyl), -02 al kyl) - NR9(C0 ((‘,,’z{cg R

al kyl ) -0- (Cgs yl), - -C2 alk = ) and -(Co0-C2

al kyl')-S(0)0, : A onpound a%cordl g to cI 1, wherein the ring
system denot ed B" IS nd i C(O) or -5 0) 2- oA conpound accordi ng
to claiml1, wherais Syste s and E is a single bond.

8. A conpound accor di ng to any of clalrrs 1 7, v'\;nereln Tis (RB)Y 9. A

conpoungn G Ngelettet FidMhabo, y&ﬁr@re(mcealanalﬁgzﬁ i (Cndepedutient, Lo, gl ected from
-(C1-C3 al kylé'(6 Cl- C3 hal oal k C3 al kyI) NRSR9,

o & i (UGS Tl a8 Lot i 0O Gt ey Ny SR Cha o,
- N2 angliie, G t@)m 18 bhdhn S ATRARIIRON OPL#BD8] A¥mIOBRLNGALR uflgz m an

0X0, in V\:hl ch éach and Rl is independently Selected fromF -C2
al kyl ), bou@l toaRe HYdalickyhich no @ly! aohakdaligil Js whbetTateCRy ah kyl, ficterqatd, C2

al kyl')-N CZakI 1 (Co- C2 .al kyl )-0-(Co-C2 al kyl), (Co-CZ

al kyl ) - &Raﬁ?ﬁo‘“&ﬁeé‘?/c%bf’i“kgl‘%"“%z‘t%é%’%’ kyl)- 3(0)0 2. (Co-C2 alkyl). 10. A
conpound _according ,to cl.aim@8 or_claim?9, in Q has at nost one R16 or an
ox0 subsfi PutEP AR AEEHINE 1 a‘ﬂ%ﬁéﬂbﬁélah%’é?ﬁjﬁhﬁémf%“réllfﬁﬂﬁﬁlﬂ wherein Qis an

unsubstituted -(Cl-C3 al kyl) - 12. A compound accor di ng t%‘})cl m8 wherein Q
is -CH2-, a single bond, C(O) -S(0)2- or -CH(C -13) A conpound

according to ag%/ of clal s 83L2 wherein y is O. A—cBnpound according to
any of clains Q@flnfj-

in which Q is -C(O)- or -5(0),-.

59. A compound according to claim 50 or claim 51, having the structural formula

G R’-T

LTy, Qm

CONR*'R%*®
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15. A conmpound according to any of clainms 8-12, wherein each R5 is

i ndependently selected from-(Cl-C6 al kYl), -(C -C6 hal oal kyl), -(Co-C6

al kyl)-L-R7, -(Co-C6 al kyl) NR8R9, -(CO0-C6 alkyl)-0R1, -(Co-C6 allcyl)-C(0)RI
-(Co-C6 al kyl)-S(0)0.2R1, -halogen, -NO2 and -CN, in which each R7, R8 and R
i s independently selected fromH,alkyl), -(Cl-C6 hal oal kyl) -(Co-C6

Il cyl -6 al kyl), -(Co- | kyl ) ~N - | kyl )., -(Co:
21 Ky ) @I e 5 PGS o e G Ay gy 0 708 e oae oy e

al kyl) - () - @30(@%1@6), a(ldﬁé@&a,lkyﬂPNR?(Gom|aﬂd91)nQC@-U§)§1kyngJﬂ@$ oghlkyl), -(So-Cs
substituted wwth an ary eteroaQ%

het er ocq}kgrlarél(DMw@oﬁMD r@q&e@%@ps )ﬁﬁ(COAJ@é%thﬂh&b@@rhéieff@}’%l@alhﬂy of clains
8- 15, d | . 17.
A compoiot R B R B B bt R el O T ot ed by
"A" s aonpaxmnngroup;L&dB& s elgh e atigdrai-66-O(Caly abifyl)dh aihink B-(CoCsubigbei n t he

of 01 2} R BIEes b e e Gy O imsoa - FRERER g g M ©

t hi enyl R®abgethdr Wignd nitrogéh toAviienhey B@ bagsdfodinMeat 0 any of clainms 1 or 8-19,
wherein the conpound has the structural formula 21. A conpound according to
any of gl aj VES, tural formul a 21
A conpoun accé ﬁ%%c%gngny o?m r%?%g%?W%&Hgﬂ%gﬁﬁﬁﬁgggﬁﬁﬁy e conmpound has the
structural foomla  23. A conpound according tngpyﬁgﬁ cl aigsr¥ or 8-19,
wherein the conpound has t [rg),st nctural fonlula coqﬁound according to
any of clainms f_or e ceofr trugtural formula

25. A conpound a i/n the conpound has
the structural fo oGlains 1 or 8-19,
wherei n the conpourd

in which R? is selected from H, -(C;-Cs alkyl), -(C1-Cs haloalkyl) (e.g., trifluoromethyl), -(Co-C
alky])-L-(Co-Cy alkyl), -(Co-Cs alkyl)-NR*(Co-Cg alkyl), -(Co-Cyg alkyl)-0-(Co-Cs alkyl), -(Co-Cg
alkyl)-C(0)-(Cy-Cs alkyl) -(Co-Cg alkyl)-S(0)o2-(Co-Cs alkyl), in which no heterocycloalkyl,
alkyl or haloalkyl is substituted with an aryl-, heteroaryl-, cycloalkyl- or heterocycloalkyl-
containing group, and R¥ s -H, -(C-C4 alkyl) or -CO-0-(C,-C4 alkyl) in which no (Cy-Cy alkyl)
is substituted by an aryl, heteroaryl, cycloalkyl or heterocycloalkyl-containing group, or R* and

R? together with the nitrogen to which they are bound form Hea.

61. A compound according to any of claims 50-60, having the structural formula

R4)x (RM)(H
(DA sprstete
/ F

(R%)y (R¥)w

62. A compound according to any of claims 50-60, having the structural formula
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27. A conpound according to any of clains 1 or 8-19, wherein the conpound has

the structural foinmla 28. A conpound according to any of clainms I. or 8-19,
wherein the conpound has the structural formula (R4)x 29, A conpound according
to any of clains 1 or 819, wherein the conpound has the structural formula

30. A conpound according to any of clains 1 or 8-19, wherein the conpound has

the structural formula (R4)X(R3)wCRL I /N s.---N'W/Rﬁﬁoo 31. A conpound

accordi ng to any of clainms 1 or 8-19, mherg'n the co ind has the structural
fornul a Awgonpound according to Elai ms 7 or\8-19, wherein the
conmpound has the Bl a --- 1 y#—&3. A conpound

d hakit he structura
or 8-19, wherein the

according to any )f, Ch ai lo
formul a 34. A
conpound has the

(R®) x( R3Y, VI

63. A compound according to any of claims 50-60, having the structural formula

oy r:cw@

{R®)

64. A compound according to any of claims 50-60, having the structural formula

(R
(RS) aQ O}a)w (R14)D-1 %;\_/—\
¥ ~ RN HN N—
N N\
<i:jj5 L;:::L\O/J::;;J::j>Fﬂ<g 0-1
(R*%

65. A compound according to any of claims 50-60, having the structural formula
4
R)xj/ \((Ra
S jﬁr
R

(R?S)V

66. A compound according to any of claims 50-60, having the structural formula
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1\ R1 35. A conpound according to any of clains 1 or 8-19, wherein the
conpound has the structural formula 36. A conpound according to any of
claims 1 or 8-19, wherein the conpound has the stncttural formula 37. A
conpound according to any of clainms 1 or 8-L9, wherein the conpound has the
structural fornula R1 38. A conpound according to any of clainms 1-37,
wherein nis 1 or 2. 39. A conpound according to any of clainms 1-37, mhereln
nis 2. 40. A conpound accéRdAng to any of clainms 1-39, wherein R is H 41

A compound accor di 5, Ccl ai is a substituted
-(pi peridin-4-yl). A co
substituted -(pyrro

Ia|n140, wherein R2 is_a

- 3- . Po und i ng to any of clains
41- 42, wherein R%Ras subsfi t uted at Q po¥itio ish - (Co-C3 al kyl)-Ar or
- (C0-C3 al kyl)-Het.” 44, A conpound & c%rdlng to any of (clai 41-42, wherein
R2 is substituted at its 1-position with - &h ~05 atkyl), -C(0)-Het,
-C(0)-An -5(0) 2- Het -&0)2Aror-SUD20(Q)Q) Xkyl), ~45. .A conpound

according to any of clainms 1-44, wherein wis O 46. A conpound according to

any of ghalm®nylyidi aéﬁ’ﬂﬂﬁfét@aﬁ%b?c]@ﬁném h&vﬁﬂqle%m&tﬁﬁaﬂorﬁﬂﬁ R3 is selected

fromthe group consisting of cyano, -(Cl-C4 fl uoroalkyl) -0-(C1-4

fluoroal kyl), -C(0)-(C0-C4 al kyl), -C(0)O0-(C0- CMR%J( 5.C(0) N( Co- C4

al kyl') (C0- C4- S(0) 20- (CO-C4 al kyl ), and NO2. A7. dhﬁdRHccordlng to any

of clains 1-46, wherein eadR)R3 is independeft!y elec ed from-(Cl-C3

al kyl), -(Cl-C3 hal v - - al kyl )-NR8R9, -(C0-C3

al kyl )-ORL, -(Q0-Cf al Ky1) - 5 )0. 2R1, - hal ogen, - N2

and -C N, in which dependentl? sel ected fromH,
-(C1-C2 al kyl), "R _ %% <C2 al kyl)-L-(Co-C2 al kyl), -(Q0-C2

al kyl ) - NR9( Co- C2 ‘al’k I) (CD 02 aIk& -0-(Co-C2 alkyl), -(Co-C2

al kyl)-C(0)-(C0-C2 aIkyI) and -(C0-C2 al ky0-8(0)0.2-(C0-C2 al kyl). 48. A

conmpoungg agciotigd icoahiyg ©fang bataEnsls30,Waehe the skudiEralform® A conpound

according to any of clains 1-47, wherein each R4 is |ndependently sel ected

from-(Cl-C3 alkyl), -(C-C3 hanaIkyI) - ( Co- CBG%ﬁ | ) - lsR7, -(C0-C3

al kyl ) - NR8R9, -(Co-C3 allcyl)-ORRL, -(C0-C3 g lcyly>ClOR RY( Co- C3

al kyl )-S(0)0_2e, -halogen, (R and -CN, in

(@]
-
@
QD
(@]
-
a
QD
-
o
pY)
L

is
N hanaIIcyI) (Co-C2
al kyl)-L-(Co-C2-(C9-@ alicyl)-N (Cb C2 aIkyI)H - (Coq &2 al kyl)-0-(Co-C2

al kyl), -(Co-C2 al ¢ -(Q0-C2 al kyl)-S(0)02-(Co-C2
al kyl). 50. A cqmpound &Ccor ( g?lof clainms 1-49, haV|ng t he
suructural frunula /G RL17 (R4)x(RL5),L4"N

69. A compound according to any of claims 50-60, having the structural formula

(R™),

Rd} o \/\N/G\Rﬂ
o~
() LTI

o

R, a” (R

70. A compound according to any of claims 50-60, having the structural formula
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0-1 in which Q and 0 are each independently a bond, -CH2-, -C(H) (R16)-,
-C(RIB6)2- or vis 0, 1, 2, 3 or 4; each R5 is independently selected from
-(Cl-C6 al kyl), -(C1-C6 hal oal kyl), -(Co-C6 al kyl)-L-127, -(CO0-C6

al kyl')-NR8R9, -(Co-C6 al kyl)-0R10, -(Co-C6 al kyl)-C(0)0, -(C0-C6

al kyl)-S(0)0.21210, -halogen, -NOQ2 and -CN, and two Ri5 on the sane carbon
optionally conbine to formoxo; R17 is Het or Ar. 51. A conpound according to
cl ai m 50, wherein each R15 is independently sel g6t from-(Cl-C3 al kyl),
-(Cl-C3 hal oal kyl), -(C0-C3 al kyl)-L-R7, -(Q8-C3 ‘\%M{-Naam, -(C0-C3

al kyl )-01{1, -(Co-C3 al kyl YR&(0) Rl’p -(C0-C3 alkyl)-S(0)0_2121, -hal ogen, -NXR2

and -CN and two R15-0m\ he (oY & Ine to foul' oxo, in

whi ch each R7; R8 i s|independently [sel e¢ted rom.1-1, -(d-C2 al kyl),
-(Cl1-C2 hal oal kyl) \, - (£b-C2nal l cy1)-L C2 al kyl), - (Co-C2 al kyl)-NR9(Co-C2
al kyl), -(C0-C2 - 0a( Co- al ky(IR)% -(Co-C2 alkyl)-C(0)-(Co-C2 allcyl) and
-(Co-C2 al kyl)-S(0)0_2-(Co-C2 al kyl). "52. A conpound according to 50 or claim
51, having the structural formula GRL7 in which R27 is selected from

H, al kyl J1. Acomp@sidesterdingyp pny ef daimst50iG0, borogbe Myboyral fo@oules al kyl ) - L- ( Co- C6
al kyl), -(Co-C6 al kyI)-NR9§Qo-CG al kyl), -(C0-C6 al kyl)-0-(Co-C6 al kyl),
-(Co- 06 al kyl )-C(0)-(C0-Cs %Q‘kyl) o( Co- QGrY), kyl ) - S(0) 0_2- (Co-C6 al kyl), in

whi ch no het erocycl6alkyl, r oakkyl is substituted with an aryl -,
hcteroaryl -, cyclopl kyl 4 or| heterocyc| oal kyl conj ai ni ng group, and R29 is -H,
-(C1l-C4 al kyl) or -O-égN Kyl ) ~n ich H:C. 4 alkyl) is
substituted by aw®ryl, Heteroaryl, cycl"oal eyl of ‘hetentycl oal kyl - cont ai ni ng
group, or R27 and R29 together with the nitgogen 1o, which tgey are bound form
Hca. 53, A conpound according to claimb50 or clai_m5%, having the structural
formula RG in which R27 is selected fromH, -(C)- al kyl), -(C1l-C6

hal oal kyl) (e.g., trifluoronethyl), -(C0-C6 al kyl)-L-(Co-C6 al kyl), -(Co-C6
al kyl) - NROACOmEou{dCRe &Birgl th yihy o Del{i@n-50650ah kyihg the stridomebfoahllyl ) - C( 0) - ( C0- C6
al kyl') -(Co-C6 alkyl)-5(0)0-2-(Co-C6 alkyl), in which no heterocycloal kyl,
al kyl or hal oal kyl is substfRputed with gn ar yl -, heteroaryl-, cycloal kyl- or

het er ocycl oal kyl - O 9 is -Halkyl) or -00-0-(C1-C4
is spbstituted,by an aryl, heteroaryl,
ont avyu ro R27 and R29 together with
{FE3 ]

O al Nl N

al kyl) in which no Cl af

cycl oal kyl or heteng oal

the nitrogen to yksch t h@y aré& bound

claim50 or claimb51, having the structuraldf 5).qw N CON R291, 227
(R4)x E-NRI in which R22 is selected fromH, 3 6 hal oal kyl) (e.g.,
trifluoronethyl), -(Co-C6 alkyl)-L-(Co-C6 al kyl )R Co-C6 al kyl ) - NRI( Co- 05

al kyl), -(CO-C6 al kyl)-0-(C0-05 alkyl), -(CO-C6 al kyl)-C(0)-(00-C6 al kyl)

- ( Co- Co7al Kybdm&id) £vdrd(eo &sy af Kiiks,50L60, WhjighhB et ri@ber Reyekoal kyl, al kyl or
hal oal kyl is substituted with an aryl-, heteroaryl-, cycloal kyl- or

het er ocycl oal kyl cont ai ni ng group, and R29 is - H,(R15Q&C46al kyl) or
-03-0-(Cl-C4 alkyl) in which no (C1-C4 alkyd) ds stiytutee7by an aryl,
heteroaryl, cycloal kyl or K&erocycl oal kyl - 8ofit ai ni ng group, or R22 and R29

together with the nriregen t i S m Hca. 55. A conpound
according to cl ai @ claim5|1 , paving th 0%Jral formul a
Q/N A AN
(R (R%)w

74. A compound according to any of claims 50-60, having the structural formula
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)"t CONR29R27 (R15-N E-NR1 R5 In which R22 is selected fromH, -(Cl-C6

al kyl), -(C,-C6 hal oal kyl)trifluoronethyl), -(Co-C6 al kyl)-L-(00-C6 al kyl),
-(CO0-C6 al kyl )-NR9(Co-C6 al kyl), -(CO-C6 al kyl)-0-(C0-C6 al kyl), -(C0-05

al kyl)-C(0)-(C0-C6 alkyl) -(C0-C6 al kyl)-S(0)0.2-(C0-C6 al kyl), in which no
het er ocycl oal kyl, al kyl or haloallcyl is substituted with an aryl -

het eroaryl -, cycloal kyl - or heterocycl oal kyl cont al n| ng group, and R29 is -H,

-(Cl-C4 alkyl) or -00-0-(Cl-C4 alkyl) in which n&™ -C4aalkyl) is
substituted hy an aryl, het er oaryl, cycl oalkyl or t epocyckdal kyl - cont ai ni ng
group, or R27 and R29 toget(Fhécr with the nlt&o@en o V\:hl ch they are bound form
Hca. 56. A conpound~acsor di Cai <" havi ng the structural
formula 57. A cofrpoynd acgordi iym51, having the
structural fornmula\g-Ne'in |c | ected from hal o, cyano, -(C-C4
hal oal kyl), -0-( VA hatoal | Fﬁs al kyl), -0-(Cl-C4 al kyl),

-C(0) - (OOC4aIkI C(O)O(OOC4a Vi), -C(0) N(CO-C4 allcyl)(Co-C4 al kyl),
N2 and -C(0)-Hca in which the 1-1ca contains a ring nitrogen atom through
whi ch i 75.i & chopperd ascelding-tCay of cliimsvifi@h hmongthe pirugvrah@maleky| i s
substituted by an aryl, heteroaryl, cycloalkyl d"qaﬁhet erocycl oal kyl - cont ai ni ng
group. 58. A conpound according to claim50 or ¢ ‘fm\Slyeh@w ng the
structural formula /G RLl7 inp,which Qis -C( )-0or [5 con%ound according to
claim50 or claim51, havi ﬁ%d)&he sty uct yr al '6rrrula IT in which R27 is
selected fromH, al Io hyl), -(Co-C6
al kyl)-L-(Co-C6 al -(CJ;CG | kyl ) - NR9[ Co- @6 al kyd.9, -(Co-C6
al kyl )-0-(Co-C6 al Kk - al kylT £ -(Co-Co6 al kyl) -(Co-C6
alkyl)-3(0)0. . 2- ((R;‘o,rCG alkyl), in whiréf) no het erocycl oal kyl, al kyl or
hal oal kyl is substltut ed with an aryl-, heteroaryl-, cycl oaI | cyl - or

"50° 0° (44 B bR SR e ReA R SR Ch T ke e el eful by an aryi

het eroaryl, cycl oal kyl or heterocycl oal kyl -cont a{Rm ng group, or R27 and R29
t oget her W|th the nitrogen to which they are boun 8% B 60, A conpound

according claimb50 or claingl, havi ng the @tUctural formuTa in which R7
is selected front 1- (Cl- al Cl- h Lkyl) (e.qg.,
trifluoronethyl), yI) L( Ikyu -6 al kY1) - NR9( Co- C6
kyl
Ik

al kyl), -(C0-C6 alk - - Co aIkyIO)‘l-C(O) (Co-C6 al kyl)
-(Co-C6 allcyl)-S (~C0 yl), / whi ch no heterocycl oal kyl, al kyl or
hal oal kyl is subs®ik ut ed Wi t h an arylR®, heteroaryl -, cycloall cyl- or

het er ocycl oal kyl cont aining group, and R29 is -H, -(G-C4 alkyi) or

- 00- 0- ( uhs by an aryl,
het eroa%l %c?{/n@f) ?(CCPrdmrgtﬁeaP%rgtoé:]y S%;bl F‘X"%‘% *ﬁlsﬁrﬁ‘%&ragt Eﬁ or R27 and R29
together with the nltrogen Ro whi ch they (e bound form Hca 61. A conpound
according to any of vin /t’he {at‘)a(ural formula (0)01(Ric),
(R41, NG R'

R15

(R®)y
R1 7

01

78. A compound according to any of claims 50-60, having the structural formula
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62. A conpound according to any of clainms 50-60, having the structural

formul a 64. A conpound according to any of clains 50-60, having the
structural formula (R4)x 65. A conpound according to any of clains 50-60,
having the structural forrmula (R4)Xx 66. A conpound according to any of
clainms 50-60, having the structural fornmula 67. A conpound according to any
of clains 50-60, having the structural fornula o R' 68. A conpound according
to any of clains )60 haV|ng t he strucﬁ Dl foljula RL7 69. A conpound
according to any : yrilickural formula ' NRL7 70, A
conmpound accor di ng claijns 5(-60, [havisng the structural formula 71
f cllai ms 50- vi f§\the structural formula

(R4) x 73. A conpo d"accor, hg t© any”of clai A\60, having the
structural formula (Rx HN —G
\ 17
R
01
G_.R17
15
(R™h
0-1
79. A compound according to any of claims 50-78, wherein the T, moiety has
G_R17
/
N
the structure , in which G is -CH;-, -CH(CHs)-, -C(O)- or -S(O),-.
G_Rﬂ'
15
R )v\{‘—
0-1
80. A compound according to any of claims 50-58 and 61-78, wherein the T
—R17 G—R"
G—R /
N
CONR°R™

moiety has the structure T, or  CONRR™ , in which G is -CHj-,

-C(0)- or -S(O);,-~.
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74. A conpound according to any of clains 50-60, having the structural
formula (R4)" IA( (RAAWN (R15)v 00 %// 0-1 75. A conpound accordi ng
to any of clainms 50-60, having the structural formula 76, A conpound
according to any of clainms 50-60, having the structural forrmula (R15 R17 77.
A conpound according to any of clains 50-60, having the structural fornula
78. A conpound according to any of clains 50-60, having the structural
formula 0-1 79. A conpound according to any of clains 50-78, arRi'n t he
G R17 --N noiety has (R‘*”)v\/—-N

Yid.

81. A compound according to any of claims 50-58 and 61-78, wherein the T,
G—R"

/
N

moiety has the structure T, in which G is -CHa-, -C(O)- or -8(0);-.

82. A compound according to claim 1, wherein the compound is

5-(1-(4-cyanophenyl)piperidin-4-yloxy)-N-(1-(pyridin-4-ylmethyl)piperidin-4-
yl)picolinamide;

N-{1-(4-cyanobenzyl)piperidin-4-yl)-5-(1-(4-cyanophenyl)piperidin-4-
yloxy)picolinamide;

N-(1-(pyridin-4-ylmethyl)piperidin-4-yl)-5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)picolinamide;

N-(1-(4-cyanobenzyl)piperidin-4-yl)-5-( | -{(4-(trifluoromethyl) phenyl)piperidin-4-
yloxy)picolinamide;

N-(1-(pyridin-3-ylmethyl)piperidin-4-yl)-5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)picolinamide;

N-(1-(pyridin-3-ylmethyl)piperidin-4-yl)-5-(1-(4-cyanophenyl)piperidin-4-
yloxy)picolinamide;

methyl 4-((4-(5-(1-(4-cyanophenyl)piperidin-4-yloxy)picolinamido)piperidin-1-
ylD)methyl)benzoate;

methyl 4-((4-(5-(1-(4{trifluoromethyl)phenyl)piperidin-4-yloxy)picolinamido)piperidin-
I-y)methyl)benzoate;

tert-butyl 4-(6-(1-(4-(trifluoromethyl)phenyDpiperidin-4-yloxy)nicotinamido)piperidine-
1-carboxylate;

N-(1-(pyridin-4-ylmethyl)piperidin-4-y1)-6-(1-(4-(trifluorometh yl)phenyl)piperidin-4-

yloxy)nicotinamide;
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the structure, in which Gis -CH2-, -CH(CH3)-, -C(0)- or GR17 (R15) 0.1 80.
A conpound according to any of clains 50-58 and 61-78, wherein the GRL7G R17
ONRORLID or CONROR1, in which Gis -CH2-, 81. A conpound according to any of
clainms 50-58 and 61-78, wherein the G RLl7 noiety has the structurein which G
is -CH2-, -C(0)- or 82. A conpound according to claim1, wherein the conpound

Vo col 1 naim Bet L AR et e L s PR P e gneny ) pi pe:
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N-(1-(4-cyanobenzyl)piperidin-4-y1)-5-(1-(4-(tnfluoromethyl)phenyl)piperidin-4-
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N-(1-(pyridin-3-ylmethyl)piperidin-4-yl)-5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
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(R)-tert-butyl 3-(5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)picolinamido)pyrrolidme- 1 -carboxylate ;
(R)-N-(pyrrolidin-3-yI1)-5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-yloxy)picolinamide;
(R)-N-(1-(pyridin-4-ylmethyl)pyrrolidin-3-y1)-5-(1-(4-(trifluoromethyl)phenyl )piperidin-
4-yloxy)picolinamide;
(S)-tert-butyl 3-(5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)picolinamido)pyrrolidine-1-carboxylate;

(S)-N-(pyrrolidin-3-y1)-5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-yloxy)picolinamide;
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N-(1-(naphthalen-2-ylmethyl)piperidin-4-yl)-5-(1-(4-(trifluoromethyl) phenyl)piperidin-4-
yloxy)picolinamide;
N-(1-benzylpiperidin-4-y1)-5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)picolinamide;
N-(1-(4~(dimethylamino)benzyl)piperidin-4-yl)-5-(1-(4-
(tnfluoromethyl)phenyl)piperidin-4-yloxy)picolinamide;
N-(1-(4-morpholinobenzyl)piperidin-4-yl)-5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)picolinamide;
N-(1-(4-cyanobenzyl)azetidin-3-yl)-5-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)picolinamide;
N-(1-(pyridin-4-ylmethyl)azetidin-3-yl)-5-(1-(4-(trifluoromethyl)phenyl )piperidin-4-

yloxy)picolinamide;
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sulfonamido)piperidine-1-carboxylate;
N-(piperidin-4-yl)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-yloxy)pyridine-3 -
sulfonamide;
N-(1-(4-cyanobenzyl)piperidin-4-y1)-6-(1 -(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)pyridine-3-sulfonamide;
N-(1-(3<yanobenzyl)piperidin-4-yl)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)pyridine-3-sulfonamide;
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-(4-(trifluoronetnyl)phenyppiperid in-4- yl ox y) benzof uran- 2- car boxam de;
N-(1-(pyridin-2-ylnethyl)piperidin-4-y1)-6-(1-(4-(trifluoromethoxy)phenyl)pi pe

tidin-4- yl

NI- ( I1n( pyryd?n Iéptﬁg t(ﬁy%’%?dpll’éégﬁ g%(’%ﬁ] g%uo%O%eihyl)(p}fe?yl)rpl%efisl or onet hyl ) phenyl )pip
eridi n-4- yl )mmw))mnmfamphnaraawmbeo xam dc; N-( 1-(4-fluorob enzyl )piperid
in-4-yl)- 64 é ](ﬁ%'difl uo.r 9 h& f%)pg I;l%l P?‘EI di n-4- yl ox

y) benzof ur an? ARyTehn- Ir@‘? y (

1- (pyridin- 3- yl(ﬁﬁﬁld@yérh&hpwueﬂylgplf}edtﬁﬂ 4@&@Kﬁz&mlywrmhbwy)phenyl) pi peridi

n-4- yl oxy) benzof ur an- 2- car boxam de; (pyridi n- 3-

yl ) pi peri di n¥aly(pyd¢ing- zalrr@m%)pmeﬂﬂwwérﬂ;m)(ﬁrf@wpqrwgﬂmwl}mmndm-4y|

oxy) benzo fu r

N-(1-(2- cyanobxzé, ?‘%l&fb)@ﬁn 53-8“{3“’% (1-(4-(trifluoronethoxy)phenyl)piperidin
-4- yl oxy) beM(dﬁ(pmdlﬂzi—glalrlﬁnwb)mpdedlnM—ﬂl-é((2-(éymﬂubemmy}h))l}pherpé)pn;¢ndm—41~ yl)-6-(1

-|(4-(§[)ifluforo 3/6%5% %%Eogm%drldln 4-
yl oxy) benzof ur
N-(1-(4-(tri Nélqlﬁmﬁ&b)éhﬁﬁWﬁH)lpﬂ%fNﬁhdﬂiﬁﬁya)(4@l‘l‘{fﬁIOf(ﬂ'nethyl)phenyI)plpendm

(ttifluoromethyl)phenyppiperidin-4-yloxy)ben 7 fura n-2-car bo Xxam de;
N-(1- (4- (triflubrexmeerpblerypgorpeided in-4-y1)-5-( 1 -(4-

t f | t | 1. . 1_ I’I
(rrifl ;f?xhwyzqﬂ@pﬁae%a) ﬂgﬂ%n'_yggsppgéﬁfﬂlgml(@qa%eiﬂ%?d?ne%h&@yﬂmwplﬂe%dn{ﬁhi (py

- (4- (trifl uor oméotybonpbimn-3-parbexdndide- 4- yl oxy) benzof ar an- 2- car boxam de;

- 1 oy) bARORIT B O e BaRA BRDBE R o HE P <cal box yi ate:
N- met hyl - N- ( pi p(nemuodomahﬁap&)lylinbandn44(}ﬂdsmH;dmaofm@nrm&d}w;aama@nypp| perid in-4-
yl oxy) benzofi | ran 2- car boxam de; N-ne n-4-yl net h}/ppl perid

i n-4-y1) - 5- (UG- cyethheflmmlleﬁ%‘wwj)dﬁ@Wﬁp@ré‘dmﬂumOmethyl)Phenyl iperidin-
i n-4-yl oxy) benz@%}é& elgzo%ﬂralpg)?ﬁmoqgmldy' (1

-(pyridin-4-yl methyl) pi peridin-4-y1)-5-(1-(4-(trifluoromethyDphenyl) pi peri di n-
4- N-(1-(2-cyanobenzyl)piperidin-4-yl)-N-methyl-5-(1-(4-(trifluoromethyl)phenyl)piperidin-
4-yloxy)benzofuran-2-carboxamide;
N-(1-isonicotinoylpiperidin-4-yl)-6-(1-(4-(trifluoromethyl}phenyl}piperidin-4-
yloxy)benzofuran-2-carboxamide;
tert-butyl 4-(5-(1-(4-cyanobenzyl)piperidin-4-yloxy)oenzofuran-2-
carboxamido)piperidine-1-carboxylate;
N-(1-benzylpiperidin-4-yl)-5-(1-(4-cyanobenzyl )piperidin4-yloxy)benzofuran-2-
carboxamide;
N-(1l-isonicotinoylpiperidin-4-yl)-5-(1-(4-(trifluoromethyl )phenyl)piperidin-4-
yloxy)benzofuran-2-carboxamide;
N-(1-benzylpiperidin-4-yl)-5-(1-(4-carbamoylbenzyl)piperidin-4-yloxy)benzofuran-2-
carboxamide;
N-methyl-N-(1-(pyridin-2-ylmethyl)piperidin-4-yl)-5-(1-(4-
(trifluoromethyl)phenyl)piperidin-4-yloxy)benzofuran-2-carboxamide;
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yl oxy) benzof ur an- 2- car boxam de;

N-(1-(pyridin-3-ylsul fonyppi peridin-4-yl1)-6-(1-(4-(trifluoronethypphenyl) pi per
i di n-4- yl oxy) benzof uran-2-carboxam de; N-(1-(4-c yano benzyl)piperid
in-4-y1l)-N-meth y1-5-(1-(4-(trifluorornethyl)phenyl)piperid in-

4-yl oxy) benzof firan-2-carboxam de; N (1-(pyridin-3

-yl sul fonyl ) pipek g g}rpx@kham 30 (et idebtyl -5 U QI QBRSO RN PKE D RIp BRI AL - 4-

yl oxy) benzof ur an- 2- car boxam d

N- et hyl - N- (1- (3ors)bngoRra- 2rearh9mm1éeu i din-4-y1)-5-(1-(4- (tri fluo rome

t hyl ) phenyl ) p; 1 per b md e;

N-(1-(3- cyan%’beﬁ?l fp}grl(lpl) g?ﬂu% r%%th beg@ﬂ{ﬂ?p%g% ‘?E/Q%Oq(laﬁd'fl uor onet hyl ) phenyppi pe

r|\|l. d|1n42yl oXy) be(miﬂ)idnm:aahﬂ);ganﬁ%p{piﬁdie4 -yloxy)benzofuran-2- car}[aoxa;nllde . ]
cyanohenz i_perjdin r Qr one en i

r i d | nas Yt ol ek a8 el e pperitin o bencoriran . PPETYPPI P

N-(1-isoni cot i NVl draRed d)shrRnfined)- ca@b&x%ne(rél (trifluoromethyl)phenyl)piperidin-4-
yl oxy) benzof ur an- 2- car bo 'xam de; tert-butyl 4-(5-(1-(4-c yano benzypp ip erid

i n-4-yl o xy) bendpymolidind- Y))5thﬁ‘b@m&mr@im)eﬁlybehqwi)n@ﬂrldleeﬂrﬁembweﬁumEr b
enzyl pi peri di n- %%;miid— (1- (4-c yanobenzyl) pi peri di n-4-yl oxy) benzof ur an- 2-

car boxam de; NI

-isonicoti noprNﬂé{pmdaﬂ4-glﬁleﬁyDﬁyr¢e4rdﬁﬁ Byl Br0Ir- Gt fryd rp ptaply phepiy Peip erddin- 4-
onxy)benzofurgF i’r g NO -b enz yip iperid in-4-yl)- 5(1(4 car bano
yl benzyl ) pi per i GY{PxYRe Qﬂ )0633}%61?1 an-2- carboxani de; N-net hyl - N-(

1- (pyridin-2(x} ﬁjllyﬁmlﬂ-@[ﬁﬁl'eﬂhyﬂp}\i‘i‘f)hd@i 8 1A (ske1- %4 -(trifluoromethyl)phenyl)piperidin-
(trifluor orret hyI ) phenyppi peri di n-4-yl oxy)benzofi zan- 2- car goxam dp

N- (1-i soni cot i rbylopyyerjodyran-Z-opamboxpmiist hy1- 5- 0- (4- (tri

ot oh (324 LR BGPEShl BGFBEL f RRLUpEgOLen b

(trifl uoronmet hyd-yphehghlodinpe2icitoxdmydepxy) benzof uran- 2- carbo xam de;
R)-tert-but .. 1 . T

S5 (L (4 (LRrH oGV BFRIA S o gy beresshapesitind

car boxam do) pyrﬂ@ky)almeﬁ&aﬂ:@rcmzsydmlaée (R) - N(pyn ol

i di n-3-y1)- 5@&1 (4-(trifluo rorrethypp henyl )5p ] _erl d in-4-yloxy)benzo fura

n-2- car béxai(d-(ayridin-3-ylsulfonyl)pyrrolidin-3-yl)

R) - N-(1- d t hyl ) phenyl
(5 T NI T bbby ot 1) ey )
(R -N-(1- (pyt(&‘)ddert—lﬁlmIBH(ét(hxﬂ)cﬂ:;owhmhzyj)mp@}d}aﬂcf}—y&x@]be@mf(manmI uor onet hyl ) phenyl)

iperid in- 4-yl benzof ur amde R) - N-(1- ridi
Ir3] 2 yl met hyl )pz Olb(}/’%'\'“b‘rﬁl’@%;’%n% Z(tfrl fl ug 30 m(et h§/lo§/p henypp ipe ri din-

?Egl | I(zl- qu/) |bs g Wﬁﬁﬁiﬁ%ﬁ?ﬁegﬁ? ﬁjﬁom(l)lN ((Pé)lyrzqthrd ﬂ‘ ? agE%nﬁg?ﬁilnp%)_h enyl ) pi peridin
(8)-5-(1-(4-chlorobenzylpiperidin-4-yloxy)-N-(1-(pyridin-4-ylmethyl)pyrrolidin-3-
yl)benzofuran-2-carboxamide;
(8)-5-(1-(4-chlorobenzyl)piperidin-4-yloxy)-N-(1-(pyridin-3-ylmethyl)pyrrolidin-3-
yl)benzofuran-2-carboxamide;
5-(1-(4-carbamoylbenzyl)piperidin-4-yloxy)-N-(1-(pyridin-4-ylmethyl}piperidin-4-
yl)benzofuran-2-carboxamide;
5-(1-(4-carbamoylbenzyl)piperidin-4-yloxy)-N-(1-isouicotinoylpiperidin-4-

yl)benzofuran-2-carboxamide;

163



yl oxy) benzof firan-2-car boxam de;

(R -N(1-(pyridin-3-ylsul fonyppyrrolidin-3-y1)-5-(1-(4-

(ni fl uoronet hyl ) phenyl ) pi peri di n-4-yl oxy) benzof ur an- 2- car boxam de;
(S)-tert-butyl 3 -(5-(1-(4-chl or obenzyl)pi pe ridin-4-ylo xy)benzo furan-2-
car boxam do) pyrrolidi ne-1-car boxyl at e;

(5)-5-(1-(4- §Pl| &r ObbenZéﬂl;c%zﬂ%da%dm—ﬁ—yygx%ﬁ—(1%4(cg¥ﬁgb%1I q)'plpend%—ﬁ} benzof ur an- 2-

cart) oxam id‘e

(S)-5-(1-(4- ch[,rk)b@heﬁzaﬂ:)pnr}bexandﬂa 4-yl oxy) - N- (1- (pyri di n-4-yhnet hyl ) pyrrolid
in-3- yl)benz ran- 2- car.boxam dc; (4-chl orobenzyl)p ridin-4-yl
oxy) - N- (1- (p¥ &r GRram Plﬁ’@i’ B?RA”F gﬂ?‘%y?.f\é(l (Wﬂflﬁe%ilﬁlefw) lpﬁnﬁgcdarb oxami de;
5-(1-(4-car bangbjbéﬁ%aﬁﬂ&pbﬂ%muu@ 4-yl oxy) - N-(1- (pyridin-4-ylmethyl )p

peri di n-4- yl)bénzof uran- 2- car boxani de; 5-

1- ( 4- car banmoi bereaphanm hehenydriperidp- 6&99%«1\% fl-isewestpoviPmsyprperi d i n- 4-
| ) benzof ur an- 4 -carbanp ylb en zyl
%/p)eri di n-4-yl o@?‘%}%ﬁ%%‘?%%‘ﬁgﬁz& )p ip eri dyl n- 4- y?/) %)p
enzof ur an- 2- 5 al-@leoaimantkey]pten ¢1)pi pekidim iyl @yd-NH Ip(4reanytehpyl) pipeeidirdd n- 4- y1 o
-N-(1- rideth d in-4- of i zan- 2-c arboxam de; 5-(1
X%/Zl ca§ baﬁlltooyylp"g &L‘)VB" fﬁ@g%ﬁmlﬂe Io‘é?%&ﬁzl\l-l(i i soni cot i ﬁoyl pip eﬁi d in-4-
yl)b enzof urmt%pﬁﬂhb@wtﬁﬂ)p@er(dnlzt(ﬁ) 54 @ﬁtctlgeﬂﬂuyrbma%x&)bmrg%ip@haun% ylo

xy)-N-( 1-(4-cyano benz peridin-4 -y nzo furan-"2- "carboxam de

formate salt; ym@)bsw[g]ﬁhlqwh@nﬂ;ﬂafb@mﬁgdem i peridin-4-y1)-5 - (1-(4-(tri

fl th b d
N (T (b yri d X HERRR Y DB Bt e 5’@*‘*’@@@%%&%?@%?@61?&%“tﬁxa{% ”
henyl ) p i p endylonyybenzd{ biXhyiplienz-@fdaiboagtajleg ne- 2- carboxanmid e N-(1-(p
b e b B BT 0P P 9 ™
rifluoro ne thy,jo)(p)bewé]}}gbmhgz&ayaogaﬁméo [b]thio phe ne-2- carboxam do)p ip
en dine- 1 -carboxylate; E end i n-4-y1)-6-(1-(4-(tri fluor me thypp

hen yl)p ip @rtitatd 4:(6 Y14 ( 1@Fﬁ@lpbmﬂmléﬁe%@ame&@ﬁb]éhéephenc 2-
carboxamido)piperidine-1-carboxylate;
N-(piperidin-4-yl)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-yloxy)benzo[b]thiophene-
2-carboxamide;
N-(1-(pyridin-4-ylmethyl)piperidin-4-yl)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[b]thiophene-2-carboxamide;
N-(1-(pyridin-2-ylmethy[)piperidin-4-y1)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[b]thiophene-2-carboxamide;
N-(1-(4-cyanobenzyl)pipenidin-4-yl)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[b]thiophene-2-carboxamide;
N-(1-(3-cyanobenzyl)piperidin-4-y1)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[b]thiophene-2-carboxamide;
N-(1-(2-cyanobenzyl)piperidin-4-y1)-6-(1-(4-(trifluoromethyl)phenyl)piperidin-4-
yloxy)benzo[bJthiophene-2-carboxamide;
tert-butyl 4-(3-chloro-6-(1-(4-(triflnoromethyl)phenyl)piperidin-4-
yloxy)benzo[b]thiophene-2-carboxamido)piperidine-1-carboxylate;

164



N(1-(p yrid in-4-ylme th yl)p iperidin-4-y1)-6 -(1-(4-(t rifluoro Ert e
thyl)p henyl)p iperid in-4- ylox y)benzo [Nth i op hene-2-ca rboxam de;
N-(1-(pyridin-2-yl

nmet hyDpi peri din-4-y1)-6-(1-(4-(trifluoronmethyl)phenyl)pi pendi n-4-

yl oxy) benzo[ b ]t hi ophene-2-car boxam de; N-(1-(4-cyano

benzyl ) pi peridin-4sy1)-6+(1- (4-(Ltrif ro 1 )p.hen. yl)p iperidin-4- vyl
oxy) benzo[ b] %_%blgaoﬁﬁé(ﬁ%’egﬁgf%églgb'Qé(!ﬁﬁ(éﬁlgl?rq{?e -lﬁgél@)lﬁ’épeﬁ'ogy%nzyl Yp ip end in-4-
y 0-6-(1-(4- (tyiddytenesfeldhophenp-2haroxppidep erid yl oxy)ben_zo [b

t hi ophene-2-carboxam.ide; N (1-(2-c angb .enzyl )p.ip.enclin-4-yl)- 6-0

- (4-(tri fl u@rfobw@t%r()lp<ﬁ-@vm%ﬂ?)ﬁy@ﬁ?ﬁ?@meﬁw%ﬁm%ep%ﬂtﬂe]ﬁ\v%mﬂ-

hene- 2- car boxang thoRamili6 pipdpidingl 1 -drbckytgdti oro -6-(1-(4-(uifluorome thyl)p
henyl)p ip end in-4- yl o xy)be nzo [b]thi ophene-2-carboxani do

) pi peri di ne-]_h@(gmetj@i;ayﬁi{ﬂﬁ-é;(b 4~(trifluoromethyl)phenyl)piperidin-4-yloxy)benzo[bjthiophene-
3-chloro-N-(piperidin-4-y1)-6-(1-(4-(trifluoronethyl)phenyl)piperidin-4-

yl oxy) benzol b] ?hlaé%ﬁgﬁéq%- car boxam de; tert-butyl

4- (5- (1- (4- ( 3chiokavronpyddihYpHisrheppipatidind-yiné4iy4-ox y) benzo [ b]t hi ophene- 2-
car boxam do) pi perJ di ne-1-carb | at.e; i )

N- (pi per | di n- 4Ot ey R R R b oy bR Fhe B R <8R 4 foxy ) benzof b] ¢
hi ogheg)eZES C?%QI(QPE)%TW@;(pﬁidiﬁhL}Qﬁn@thM)ﬁﬂaerﬁcﬂlMﬂlLﬂB-—‘('ff-'(f!d met hyl ) pi peri d
In-4-yl)-o-(1-(4- . . :

(trifl uor onet hymflyremathpipheny pineridingd-gloxy hercbh e micapReadoradeboxani de;

3-chloro-N-(1- W 0= 3= i i: gl n- -p-(1-(4-

(trifluor om(a ﬁéf"ﬂ?{)@%% |%lé%ﬁ’%@b%%‘%‘%eﬂ%ﬁ%ﬁhf opglene- 2- car boxani de;

3- chl or o- N ( 1- ((pifhuiockinmetByypheest] yyepid pest-iybixpybén 30 6o ghbaé-4-carboxamide;
trifluoroneth nyl ) pi peri din-4-yl o enzql.blt hi ophene- 2- car boxam de;

:(3- chl or o- N- ( %Ct\{f&}c@&jﬁgﬁ)&g%@%ﬁ?ﬁ@p }P&Pﬁl_ﬂzfé @)%(g(?[f‘]( -qul’ﬁ)qt}ﬁq}ﬂg? I?‘F}l/")fg}“p')henyppi p

eri di n4-yl oxy) beyzef)bddzbipphphenc>-eabbaxand;de; _ _

3-chloro-N-(1-isonicotinoyl piperi cjlln-4-3/1) -6-(1-(4-(trifluoronethyl )fhenyl )pip

ericlia-4- yPsRpIbdr2dsuicnineypesadip-4cdy-Hdkamiladuoraspetnpiphen yl)piperidin-4-

4-(5-(2-(4-(tri ] ny peEAdi N-4-yl oxy)-2,3-d i hydro-1Hi nden-1-
ylamno)p ip e yﬁ‘%ﬁ&{eﬁ%arjﬂ%lgﬁr g?y%a}%xg?ﬁd@w -(1-(4-(trifluo ronethy

Ophenyl ) pi  perbutyli A4 y(delyt) uoRqrBethyl) g oy ipi ddeidim4-¢rleny)-2,3-dihydoo ) &Finden-1-

i Nn-4-am ne; . o ] ]

1- (pyri di n-4- y I HREPRPIA o5 -0 %% 1 i £ 1 uor onet hyl ) phenyl ) pi peri di n- 4-yl oxy) -

2, 3- di hydr ondsk(il nalemifluo pRethydphemd 1 jplredid A d&y)-2,3 -dihydro- 1 H-inden-1-
1.-(4-fluorobenzyl)-N(5-(1-(4-(trifluoromethypphenyl)piperidin-4-yloxy)-2,3-d
i hydr ol H i nden-YDPi{pspiiget-r@ing- 4- ani ne; or

Tyl am no) b { P e ot e R cal
conposi tion conridsi-hig:inden- | -gBsipendie-4pimainetaceut i cal |y acceptable carrier,
diluent or e)l(—?jﬂf—gfugrl’(])%énz%ﬂgN-(S—(l-(4-(triﬂuoromethyl)phenyl)pipen’din—él-yloxy)—2,3-dihydr0-
1H-inden-1-yl)piperidin-4-amine; or
4-((4-(5-(1-(4-(trifluvoromethyl)phenyl)piperidin-4-yloxy)-2,3-dihydro-1H-inden-1-

ylamino)piperidin-1-yl)methyl)benzonitrile.

83. A pharmaceutical composition comprising:
at least one pharmaceutically acceptable carrier, diluent or excipient; and
a compound according to any of claims 1-82 or a pharmaceutically acceptable

salt, solvate, hydrate or N-oxide thereof.
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a conmpound according to any of clains 1-82 or a pharmaceutically acceptable
salt, solvate, hydrate or N oxide thereof. 84. A nethod for activating the
ANl PK pathway in a cell in vitro, the method conprising contacting the cell
with an effective amobunt of a compound according to any of clains 1- 82, or a
pharmaceutically acceptable salt, solvate, hydrate or N-oxide thereof, or an
ef fectige VPR t: : hod f or

i ncr eas%anfpsgtﬂﬁc} fglfc?cgl oXl| da?ﬁ%ﬂ?ﬁgtg&g;eq{ En(%rltl l\glvﬁ%m@rﬁ%hwﬂgﬁ%ﬁlsc npri sing
contacting tdoatacemg theicelhwath aekﬁe@twemmoamfmtcoafpoand:mwpldingioau:cofa:iiaimj -0 any of
clainms 1- 82, é tﬁarmac Caclﬁtb Eelg a ﬁ\gdat &eh 8‘% rate or

N-oxi de t her eof> BAPA ﬂ"%’t%‘ét:“f Iy acs 4 'tic 0 Ff’f rf’xée or'dnd o clai m
83. 86. A net heﬂed‘n@ead@ﬁﬁt&ﬁ&lcﬁglpghy@rogﬁﬂrd@@rt@emxham oninacell invitro, the
nmet hod conprising contacting the cell wth an effective ambunt of a conpound
accor digng Agneﬁ{&ﬁ f0f in€ledli i falts a&%’oxﬂfan@n RARAR S, %‘&&h@&&%@%ﬂmge sal t,

sol vat e, rate or N-oxide thereof, or an effectivc anount a conposition
accordi ng to:outaatmﬁ%ce@wm,anwﬁbtttw ‘apromni derceagiony] gicuclogsoapy ekdaims la cel | in

vitro, the net d co risi ont act he cel]l w th effecti e amount of a
conpound accor lﬁlﬁafc‘gtg: @Yﬁc’cﬁgtaﬁ]ﬁ%aﬁ SP“’%tepiﬁ%?F%%ﬁp leé%ﬁ fﬁt abl e
salt, solvate, effycdtvataetomﬁt dfa@singesitiieseefdingdb chimaif ect i ve amount of a
conposition according to claim83. 88. A conmpound according to any of clains

1-82, Ofs 3 Bl P&&E&%Eg%ﬁg&gc%oﬁ@n%aﬁéﬁ fva SR B, tl%m{ﬂ?&aeco pridin@xi de

t her eof or an eftective a conposition accor to c alm'83, for
use in acti vaniaggng the cAll wlitﬁmnp&bttﬂtawnonna)f@eiomppnncaamm to an@of clmrrtsdnpound

according to agy of ainms 1- ceu ceC abI sal t,
Sl vate. hydr abk B e SRRt pedp e O RA R O X ASE R oS fosi ¢ on
accordi ng to ckfedtivB3mohdtofaSBmipdsitife sRasdinOtofcddimyg3aci d oxi dati on | nacell in

a manmmal .  90. A conpound according to any of clains 1-82, or a
phar macgut i gakloy @Pﬁ@&%ﬁ%g@@éc taR L5V L&) in WY, M EnQho b6t hereof , or an
ef fective anount of a conpdsi R accor di ng to clai m% or Use in decreasi ng

gl ycogen conmaticting fhemell wit aoefflectm agnomraneTel c:omp@mnd wccomlmrtngtiy atdemdilng to any

of clainms 1-82,,0r a har tlca | t drate or

N- oxi de t her eot82 05(“%'5 V@CC H%ﬁlr? @fsgg ﬁ%dc%%etof%’ft a%?rla?ﬂé "o claim
83, for use Ineffélﬁfveaﬁioﬂ@t@al&mﬁﬁﬁsﬁi@ﬁ adeerdlﬂgtacﬂ:@inlsm n a manmmal . 92. A
conpound according to any of clainms 1-82, or a pharnmaceutically acceptable
salt, sglv ratL gr Y& t .4

conposi gt)éi olﬁtcg%l rgla% (’E-Etdfo]?1 c{)\lel rr?%%al P @(Jgrea a@g%%%{;ﬁgl%cr ﬁ/lréc)ée@i’%dg EF%vel s in
a subj elgtdrate e8N- oﬁuctpdhpomﬁtdr aceftcdiagnowt ahy cofipaitainmscdd 82 to orpinaldl, for

phar maceut.i cal | ce ﬁ;? sal t. vate rate or N-oxide thereof, or an
ef fecti V&2 hvﬁtﬁn%& éﬂ‘ég c'SlgwaiyéPiaﬁgl ﬂﬁg claim83 for use in the
treatnment of type Il diabetes. npound according to any of clains

1- 82, 089 oA SAEPAAGEPEHIE) a@ceféfétlawle%attphwaeeé}fleallwa%tbée L seleate.de
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101. The use of a conpound according to any of clains 1-82, or a
phar maceutical ly acceptable salt, solvate, hydrate or N-oxide thereof, or an
ef fective amount of a conposition according to claim83 in the manufacture of
a nedi canent for increasing glucose uptake in a cell in a manmal .

92. A compound according to any of claims 1-82, or a pharmaceutically acceptable salt, solvate,
hydrate or N-oxide thereof, or an effective amount of a composition according to claim 83, for

use in reducing triglyceride levels in a subject.

93. A compound according to any of claims 1-82, or a pharmaceutically acceptable salt, solvate,
hydrate or N-oxide thereof, or an effective amount of a composition according to claim 83 for

use in the treatment of type Il diabetes.

94, A compound according to any of claims 1-82, or a phammaceutically acceptable salt, solvate,
hydrate or N-oxide thereof, or an effective amount of a composition according to claim 83 for

use in the treatment of atherosclerosis or cardiovascular disease.

95. The use of a compound according to any of claims 1-82, or a pharmaceutically acceptable
salt, solvate, hydrate or N-oxide thereof, or an effective amount of a composition according to

claim 83 in the manufacture of a medicament for the reduction of triglyceride levels in a subject.

96. The vse of a compound according to any of claims 1-82, or a pharmaceutically acceptable
salt, solvate, hydrate or N-oxide thereof, or an effective amount of a composition according to

claim 83 in the manufacture of a medicament for the treatment of type II diabetes.

97. The use of a compound according to any of claims 1-82, or a pharmaceutically acceptable
salt, solvate, hydrate or N-oxide thereof, or an effective amount of a composition according to
claim 83 in the manufacture of a medicament for the treatment of atherosclerosis or

cardiovascular disease.

98, The use of a compound according to any of claims 1-82, or a pharmaceutically acceptable
salt, solvate, hydrate or N-oxide thereof, or an effective amount of a composition according to
claim 83 in the manufacture of a medicament for activating the AMPK pathway in acell in a

mammal,

99. The use of a compound according to any of claims 1-82, or a pharmaceutically acceptable
salt, solvate, hydrate or N-oxide thereof, or an effective amount of a composition according to
claim 83 in the mamufacture of a medicament for increasing fatty acid oxidation in a cell in a

mammal.
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100. The use of a compound according to any of claims 1-82, or a pharrmaceutically acceptable
salt, solvate, hydrate or N-oxide thereof, or an effective amount of a composition according to
claim 83 in the manufacture of a medicament for decreasing glycogen concentration in a cell in a

mammal.

101. The use of a compound according to any of claims 1-82, or a pharmaceutically acceptable
salt, solvate, hydrate or N-oxide thereof, or an effective amount of a composition according to
claim 83 in the manufacture of a medicament for increasing glucose uptake in a cell in a

maminal.

102. A labeled conjugate having the structural formula

¥

in which the “LINK” moiety is a linker and is optional, and the “LABEL” moiety is a labeling
R

e
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agent, and the R'  moietyis as described in any of claims

1-82.
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