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AMPK-ACTIVATING HETEROCYCLIC COMPOUNDS AND METHODS FOR
USING THE SAME

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of the earlier filing date of U.S. Provisional Patent
Application serial no. 61/368,928, filed July 29, 2010, which is hereby incorporated herein by

reference in its entirety.

BACKGROUND
Field
[0002] This disclosure relates generally to compounds, pharmaceutical compositions and
methods of use of the compounds and compositions containing them. This disclosure relates
more particularly to certain substituted pyridine compounds and pharmaceutical compositions
thereof, and to methods of treating and preventing metabolic disorders such as type 1T
diabetes, atherosclerosis and cardiovascular disease using certain substituted pyridine

compounds.

Technical Background
{0003} The kinase 5"-AMP-activated protein kinase (AMPK) is well established as an

important sensor and regulator of cellular energy homeostasis. Being a multi-substrate

enzyme, AMPK regulates a variety of metabolic processes, such as glucose transport,
glycolysis and lipid metabolism. It acts as a sensor of cellular energy homeostasis and is
activated in response to certain hormones and muscle contraction as well as to intracellular
metabolic stress signals such as exercise, ischemia, hypoxia and nutrient deprivation. Once
activated, AMPK switches on catabolic pathways (such as fatty acid oxidation and
glycolysis) and switches off ATP-consuming pathways (such as lipogenesis). Activation of
the AMPK pathway improves insulin sensitivity by directly stimulating glucose uptake in
adipocytes and muscle and by increasing fatty acid oxidation in liver and muscle, resulting in
reduced circulating fatty acid levels and reduced intracellular triglyceride contents.
Moreover, activation of the AMPK pathway decreases glycogen concentration by reducing
the activity of glycogen synthasc. Activation of thc AMPK pathway also plays a protective
role against inflammation and atherosclerosis. It suppresses the expression of adhesion
molecules in vascular endothelial cells and cytokine production from macrophages, thus

inhibiting the inflammatory processes that occur during the early phases of atherosclerosis.
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wherein cach of Y and ¥V is N € or CHL provided that st feast vne of Y and Y N

(he e system denoted by “B7 s sbsont, arviene, heteroarylene,

pin o1 2or b s L2 3ar Landthe sumafpandqis 1 203 L Sor 6, o

cwherein Y is N Cand Y is No O ur CLE provided that at least
one of Y0und Y i N the ring svstem denoted by =C™ s an arvlene or «
hetervaryione. pris 00 L 2, 3ora s L 20 3 ord and the samotpand g is 1, 203, 4
Jord

as HLooC0 - adkvl, 0 O alkyl s R inwhich R7is Hlet or Arand in which one or
wiore nen-wadjacent carbons ot e alky D is opticeally replaced Iy -0 o -S-0 <000
kvl L RO kvl AR R 0o all HOR™ (0
alkvh-Cr R ™ Ca-Cadk LSy R
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ciach R s imudependently seleered friom (€7, Caalky i, €0, O hakonlkvl (s O,
atbay A, - Ca-Cyalhvh-Tet, -Co-Cn ulkvh=Cak, -0 Co-Croalkyvhi-Hen, 006
alkvliml =R (e alky 1i=NR R <0C O alh vy =OR™ et
alkyly CROR™ . O alky TS0, R halozen, N SE= NOsand ON:
and
vis L2 3 4,
10w hich
cach s mdependently seleeted

Do -NRUCHO0- OCIOINR ™ =NRCEONR - NRICIOS - -SCENR
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SNRYCHO 1 CrO N R AR 310 -OCESINR ™ -NRYCTS-NR - -NR
SIS SCISINR - NRYCIN-COSINRT L SCHOINRT L NRCIS . 2810, -,
SCiON OO, S0 -OCES- -CHNS-0-SCHO- IS8, -8R, -O
(N0 -SCHNO-. OIS SO0 L -OC SIS NRYCINR TINR™ . NR'SO
o, sNONR - and -NRTSOLAR
ceh RY R R amd R s independently seleted from HL -0 - alky by, -0 €
haloalkvl 4 Co U alKvhi- A C-C e alkvhTiew 16 O alkvl-Cake ¢ -Ca
atky Mo, = OO alkv 1= - alkyv i <€ mCla alky DB-NR ™€ o€
alkelyn o Cualke O (00 Caalkyv e 1O O alky b Ot OO alky D
Angd 0O alky 1=Si O =4O alks 1,
cach R is independently selected trom -HL 0y alkvls CuCy-Cyalka s
and -CiO- OO alkvly,
catlt Ar s an optionatly subsaitited uryd
cach Het s an optionally substitutred heteroaryl,
cuch Cak is an gptionally substituted cyvelealkyl
cich Hea s aneprionallv substituted hoteroeyeloaltkvl amd
el alky D is optienally substituted.
[006] Alser diselosad herein are pharmaceutcs] conpositions, Examples ¢f such
cornpesitivns include those having at [east one pharmaceutically acceprable curricr, diluent cr
excipient: and a compound, pharnacentically accepiable salt. prodruyg or Veoxide vor solvate
or hyvdratey diselosed borein,
[O07F] Anvther aspect of the present disclosure ineludes methoeds for maedulsting mctabolism
i sbjects, Aceordingly, alsisdiselosei are metheds for freating metabolic disordors namg
the presently diselosed compoinds and phameccnticul cempositions,
[NOH8] Anoiher aspeet ot the present disclosure neludes methods for modulating
sphingefipid metabalisam, for oxample modolating ceramide signadling in subjects, Tinane
aspect, modulating sphimgolipid metgbolism cludes modwlating cermmidase activity, fur
2xample by up=regulating coramidase function. Accordingly, also disclosed are methods for
treating cerannde-tinked diseases and disarders using the presently hiselosed compounds anl

pharmacentical composiions,
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DETAILED DESCRIPTION
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nitragen To o hich they are Donnd form e, or RY i Ho -0 Cy-C, alkyb -0 i -0,
alkyy or <COOnCC =Cyalkvl and R s -Crontien, -iCa=CalkyD-Ar, <O =
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wis O 1L D ar 3
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dlkvli-l R0 O adkvBENR R G0 alky TOR™ 50 O
alkv B=CoOnR ™, - ComCoalky TeSeOe R™ “lalowen, -NO - and -ONL and twos RY onthe
same carbon optionally combine te form oxe. and two R on ditferent carbons
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1l
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SNRUCHO 1 -CoONR - NRCE0- -OCESINR - -NRYCIS-NR - -NR
$15-. SCISINR™. NRCES) - -CISINR L SCHOMNR™ - NRCIS . -8, -
SCiOn0O OO, S0 -OCTS - -CHNS- SO CESaS-, =SOSR, -O
(N0 -SCHNO-. OCEON-. SO0 -OC SIS NRYCINR TINR™ . NR'SO
o, sNONR - and -NRTSOLAR

cach RY R R and R iy independontly selected from Pl <€ alky b -067-C7
hadoalkvl 4 CoCalKvhi- A Ca-C o alkvhTiew 16 O alkvli-Cakl 0 C-Cl
alky h-Hem = ConCalka 1= Ca alkyv i <€ mCla alky DB-NR ™0 € o€
alkvl, of - Cualke O 100 Cealkv i O O alky b Ot OO alky D
Angd -0Ca-Coalky 1=Si O =4 a-Cl alkv b,

cach R is independently selected trom - HL C-Cyalkvls CuhCy-Cyalka s
and -CiO)- OO alkvly,

catlt Ar s an optionatly substingtod aryd

cach Het s an optionally substituted heteroaryl,

cuch Cak is an optionally substituted cyveloalkyl,

cach Hew s an eprronally substtuted hoteroeyeloalkvl and

ol ulkyl is optienally substituted,

[D0T0] In certasn embaosdiments of the prosently dsclosed compeunds ot structira | formighs <)
as deseribid aban el the commpound hus structural tormula il
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and phermaceutically aeceptable salis, prodrugs and Voaades thereot cand sebvates and
Bvdrates thereoti, in wineh
i -R7COOMNR'R . NRIR NR'CAOR in which R snd R 1ogether with the
nirrozen to which they are bound form Hea, or R s T Oy alkvh, Cin a0y
alkaln or <CHONOE =Cy kvl amd B s =Cronlien, C=Cs ulky DA (st
eIyl Fleis 00O alky - Cakor 0O alkyTeHea:
cach R s indeperdently seleeted from «C=Cr alky Dy -0 Cp=€ 2 baloalky D =00,
alkvl-Ar, of o-Claathvh-Hot -0 Co Cualkvly Cako-iCoCn alkvly Hea, 0O
alkvliel SR L C-Cralha B NRIR T i Can L alky D-ORY w0 (s
alky]-CitnR O Coalkv e Se0, R -halogen, -NO-and -\



WO 20124106217 PCF/LS201 140019

w12 3

cach R s independently selected Trom -0, O alkvli GO0 O haloulkyvlb, (O O
alkyvhi-Ar, -6 -Coalkvli-Het, -C0-Ceathy b-Cak, -000-Coalky h-Hea, 000,
alky Tl R L0 Ce alkvh NRPRY GG alka T ORY .
alkyli=CEOR ™ - Cr utke =SeOe R <hadomen, -NO- atd -ON and twvao R o the
surne carbun optivlly combing to tom oxe

vis UL 20 A ard:

Fisdbsent, =i NR - AR Cion e -CrONR ' - mowlich R s seleeted

from Ho-00 C padkvlhn, CinaC-Cyatkel and CiO®0) Oy alkeli:

ENOS

Ny
the ving systen destoted by 137 s absent. arvlene, heterairvlens, or Y
wherein cach of Y and Y is NG or CHprovided that an least ene of Y and Y i N
nan 102 Yord gis 20 2 erdand the sum of pand s 203, 4 3 or 6
s Th,o-0 -0 alhy i, -00-0 :.1Ik_\,-'li-1{": inwhich B s Tlet or Arand i which one or
nare non djacent carbons of the alkvl s apionally repluced by Ar ar S (o
alke D=l -R 00 alhvhoNR R -0 alky D-ORY L =000
Alkv1-CTOBR™ G0 alkvl SiOn, R

“\\

A l ]
e,

(R, wherem
O =000 alhs - =Sty e, T = or iCa-Coalksdi- i whneh cach carbon of
the A CoeCealkvle i oprionally and independently substituted with one or tve
(S
the ring svatem dencred by A7 s heteroary L arvh cveloadky ] sor heterocvelaalkyl:
cueh R is mdependantly seteered from (¢ -Cealkvli 00 =<Co hatoulky Ty =047,
alkvli-Ar, -oC-Coalky it lor, - Co-Calkvh=-Cak, -0Co-Calky hi-Hea, -i00-Cn
Akl LR Ca Caalky e NRIR™, 000y alky 1nOR™ 0
alky [-CiOaR ™ A CarCralky S0 R -hadugen, -NO- and <CNz
vist L2 or
in which
cach L i independentiv selected

from -NR U -, <OCHNNR . N O5-NR - -SRECHEDS -, -SCHEnNR -
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-NR’C(0)-, -C(0)-NR’-, -NR*C(S)0-, -OC(S)NR"-, -NR"C(S)-NR"-, -NR"C(
$)S-, -SC(SNR"-, -NR"C(S)-, -C(S)NR’-, -SC(O)NR"-, -NR"C(S)-, -S(O)s >+
-C(0)O, -OC(0)-, -C(S)O-, -OC(S)-, -C(0)S-, -SC(0)-, -C(S)S-, -SC(S)-, -OC
(0)0-, -SC(0)O-, -OC(0)S-, -SC(S)O-, -OC(S)S-, -NR'C(NR*)NR"-, -NR'SO
1= -SO;NR"- and -NR"SO,NR"-,
each R R, R" and R" is independently sclected from H, ~(C;-Ce alkyl), «(C;-Ce
haloalkyl), (Co-Cg alkyl)-Ar, -(Co-Cg alkyl)-Het, -(Cy-Ce alkyl)-Cak, -(Ciy-Ca
alkyl)-Hea, ~(Co-Cg alkyl)-LoCo-Cs alkyl), «(Co-Cg alkyl)-NR"-(Cy-Cq
alkyl), (Co-Ce alkyl)-O-(C-Ce alkyl), «(Co-Cs alkyl)-C(O)-(Co-Cq alkyl)
and «(Co-Ce alkyl)-S(O)g 2+ Co-Cs alkyl),
cach R” is independently selected from -H, (C;-Cy alkyl), -C(0)C-Cy alkyl)
and -C(0)O-(C,-Cy alkyl),
cach Ar is an optionally substituted aryl,
cach Het is an optionally substituted heteroaryl,
cach Cak is an optionally substituted cycloalkyl,
cach Hea is an optionally substituted heterocycloalkyl, and
cach alkyl is optionally substituted.
[0011] In certain embodiments of the presently disclosed compounds of structural formula
(1), the compound is not
5-(4-(4-cyanobenzyl)piperazine- | -carbonyl)-N-( 1 -(4-cyanobenzyl)piperidin-4-yl)picolina
mide;
N-(1-(4-cyanobenzyl)piperidin-4-yl)-5-(4-(4-fluorobenzyl )piperazine- 1 -carbonyl)picolina
mide;
N-(1-(4-cyanobenzyl)piperidin-4-y1)-5-(4-(4-(trifluoromethylbenzy! piperazine- 1 -carbon
yhpicolinamide
(S)-5-(4-(4-chlorophenyl)piperazine- [ -carbonyl)-N-( 1-(4-fluorobenzyl pyrrolidin-3-y1)pic
olinamide:
(S)-5-(4-(4-chlorophenylpiperazine- 1 -carbonyl)-N~( 1 -(pyridin-4-ylmethyl)pyrrolidin-3-y
Dipicolinamide;
(S)-5-(4-(4-chlorophenyl)piperazine- 1 -carbonyl)-N-( 1-(4-cyanobenzyljpyrrolidin-3-yl)pic
olinamide;
N-(1-(4-chlorobenzyl)pyrrolidin-3-yl)-5-(4-(4-chlorophenyl)piperazine- 1 -carbonyl)picoli

namide; or




WO 2002400217 PCT/US201 1040019

3ot bibochlurophenyvhpiperazine- -carbony - N - =i ten fluorcamethy Dhenzy Dpyrrolidin-
2ahpicolinamide.

J0012] Invne embodiment. the prosently disciosed compounds are net compounds disclosed
i Darwish o al. harernatienal Paient Application no, PCT USTO 22411, Bled January 28,
PO1O, which is hereby incotporiated by reforence i i enurery,
[ER] In cortain embadunents of the presently diselisod componnds of struetural formnda ol
anad 111 as deseribed above, DU D and D are mdependently CH or ¢ substituted by ane of
the w R I ether embodimenis, D' is Noand D7 and D are idependently CH or ¢
siibstituted by one ef e w RO Incatdier embuoidiments. D s Nand D and D e
independently CH or C substituted by one of the w R In other embasdiments, 17 is N s 1Y
and D7 ave imdependently CH ey C substitured by one o the w R
[0014] In certain embadimemts of the presently disclined compounds of struciaral formals i)
and 1 as deseribed above, Tis -Cion- -NRY - ANRUCO o -CHMNR - in which RY i
seioctad trom SHL SO O alkyly, -Coeh-407 O skl and Caopo-0 -0 alkyl Ineertain
cmibodiments of the compounds of stractural Tormala i Dy and o1 as deseribed gbove, RY o
L In other embodiments, RY s unsubstisnted i€ LCoalkeln Ineerram embodinents oof the
compeunds of struetazral formla ¢ and c1h as desenbed abonve, Jis -Cios-, In other
embodiments. Jis -NRY - rtor example. NH w0 o still other einbediments., I
in SNRUCEO e cfor esample, -NHEHO-10 Tnother embadiments, ©is -CoONR = (for
oxampte. € (OHNTE In il arther emboediments. s absent.

(OS] In the presently disclosed compounds oF stroetaral Tornds 1 snd (D1 as deseribed

above, the rg syvstens denotad by “B37 s absont arviene, hateroarvieny, " LD

which cach of Y and Y is No € or CHL provided that at leastone of Y and Y is Nipis 0, |

11/‘)‘”\ Y;IZ‘

230rd g 2 2ordand the sumof pand s 12,34 Saro, jﬂ’*
wherain Y b Noor Cand Y is N Cor CEHL pros ided that ar ast one of Y and Y is N the
ring svstenn denoted By O s an arviene or g heteroarvlene. p s O L2 2 ordogis 1203w

Aoand the sumatpand g is 1020304 Saro,

10
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[0016] For example, in certain embodiments of the presently disclosed compounds of
structural formula (1) and (1) as described above, (for example, those described below with
respect to structural formula (IV)), the ring system denoted by “B" is arylene or
heteroarylene. In certain embodiments, the ring system denoted by “B™ is arylene (for
example, phenylene such as | 4-phenylene). In other embodiments, the ring system denoted
by “B™ is heteroarylene (for example, |H-pyrazolylene, 1H-1,2,3-triazolylene, pyridylene,
furanylene or thienylene). In certain embodiments of the presently disclosed compounds of
structural formula (1) as described above, the ring system denoted by “B™ is monocyclic
arylene or heteroarylene.

[0017] In certain embodiments of the presently disclosed compounds of structural formula (1)
and (I1) as described above, the ring system denoted by “B™ is absent.

|0018] In certain embodiments of the presently disclosed compounds of structural formula (1)

and (11) as described above, the ring system denoted by “B™ is P . wherein each
of Y' and Y is N, C or CH, provided that at least one of Y' and Y*is N:pis 0,1, 2,3 or4, q
is 1,2, 3or4, and the sum of pand q is 2, 3,4, 5 or 6. For example, in certain embodiments,
y'isNand Y?is C or CH. (When Y' or Y” is C, it is substituted by one of the x R*.) In
other embodiments, Y' is C or CH and Y” is N. In other embodiments, Y' is CF and Y7 is N.
In other embodiments, Y' and Y are each N. In certain embodiments of the presently
disclosed compounds of structural formula (1) and (11) as described above, pis 1 and g is 2.
For example, in one embodiment, the ring system denoted by “B™ is a piperidine linked to the
T moiety through its nitrogen atom. In another embodiment, the ring system denoted by “B”
is a piperidine linked to the J moiety through its piperidine nitrogen. In another embodiment,
the ring system denoted by “B™ is a piperazine. In other embodiments of the presently
disclosed compounds of structural formula (1) and (I1) as described above, pis 1 and q is 1.
For example, in certain embodiments, the ring system denoted by “B™ is a pyrrolidine, for
example, linked to the ] moiety through its pyrrolidine nitrogen. In still other embodiments
of the presently disclosed compounds of structural formula (1) and (11) as described above, p
is O and q is 1. For example, in certain embodiments. the ring system denoted by “B™ is an

azetidine, for example, linked to the J moiety through its azetidine nitrogen.

11
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[0019] 1n certain embediments of the presently disclosed compomnds ot structural formala

(A
g

. . N . .

s dosertbed above the iag system denoted v “B™ s I}LL cwherein Y s N
.. S, . . . cox - . .

Camd Y is NoC or CHL provided that at lesst one of Y and Yo s N thie nng svsiem denated

by O™ s aw arvlene wra hereroarylene, pis 0, 1, 2,

Jor-fogis 1020 3 ard and the senrat'p
amd @ is 1,200 40 3 or o Forexample, in certain emtbediments, ¥ is Nand Y is € or CH.
(When Y7 is O3t ean be substitnted by enge of the « R 1 In otier 2mbediments, Y is € and
VUi N I other embodiments, Y and Y are cach N. I certain embodiments of the
presently diselosed compounds of stractural formuia oby and 15 as desenbed abov e pois |
and g is 20 Inether embodimens of the presently disclosed compounds of siructural formmila
by as deseribed above pos Tand g is b The hetercarvione can be, for example. s pyridine, a
Pyrazine, a pyrmmdine a triazine, & pyrrole, a pyrizele, an ikdazole, or o wazaole, Taang

N _r” ™

a
P‘\‘v-"““a\/‘J
crnample, the ring sestent deneiod by "B7 s e
[(D020] T the presently disclosed compounds of stactarl tormmgla i b and <1 as deseribed
above, w. the number of substitents on the ring svstentdenesed by "B7 s 1L 2 3 ord (o

cne cmbodiment xis 01,2

or 30 Por axarmple, in certain cmbodiments, s s 4, bn other
embesdiments, vean be 1 or 2,
[D021] 1n cortain embodinrents ot the prosently disclosed compaornds ot struetaral tormels ¢

and tHh as deseribed sbove dor example. when the mows systeni denoted by B s

it or }z,,‘ i, twe R groups combing o tornnan oxo. The oxe can
e bl fer examiple, at the position alpha to o nihrogon atam of the ring sysremi. Ny other
cmbadiments, ne twvo R7 groups combine 1o form an oxe.
[0022] In certan embediments of the presently dischesod contpounds of stroctural tormnda <l

and 1Ty as deseribed sbave dfor example, swhen the nng systerm denoted by =37 s
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£ L)'.V
/'(jm 2,
_g_w & T
P foiwa RO sronps on difterent cuthons combyme 1o farms a

{-Cy alkelones- bridae The alkvione bridee can form bDicyelie svstem, for exaanple, o
P3.2 1] svstent a [3. 2.0 sestent w {a O] sesrent, [ 2.2 2] sestenn, a [2.201 ) swstent a | 20101

systeni, i [ 2.0 svstent or a |2 L] svstonn, For example. in one embodiment, ring sy stem

- —N c%‘
L=
|
/
denered by "B is substitured with R? eroups tu torm v i cerram
cmbesdiients the -1CCy alkvlene)- bridue is unsubstitutad, To other embodiments s

substneed onldy with one or maore hialogens,
[0023] In certain embadiments of the presently diselisod compaonnds of stroctural tormula ¢

and t Ty as deseribed shove tfor exaniple. when the rng svstem denoted by 37 is

Nk )
s ALY - P
—5-\{*)/
ar ?”L‘- notwe R misivties ofor example. o the same catbon s

are o -Cadksy D ofir example, methyl, as deseribed below.

[0024] In ceriaim embodiments of the presently diselosed compeainds of structitez] formila ol
aud (1 as deseribed above, when xis ot all forr R croups are o= alhyly,

[DO25] In certamn embeadiments of the presently discloscd cormpounds of strucural Tormila o)
and 11 as deseribed above, each R is independenth, selocted from -(¢-Cualks b, <0-C
Balaulky i idor example. diflucremethv], tritlaoromethyl snd the ke €€

Alhv D=1 =R, < Cor o alkyD-NRURY, (00O atlhe 1eOR ™) o ComC o atlb vD=C iOIR™ i€,
alkovT SO R chalogen, - NO- and ONLinwhich cach R . R and R™ s independently
setected trom Ho -0 -Coalkal 1Oy Co hadoalky T 0O alhy h-LaCoCalky T, 1€ 0O
ARVD-NR OO alkvn 0 CorC e adhy 11-0O=0Co-Calhy b -0 U alkv D-CeOn-0C - alky
and 00O alkvTeSTCH, i Oy alkyvli and mow hich ne alkyl or haloalky] i substituted
with an arvl-, heteraayl-, t‘_\-’dhmlk}-'l- v ieteroeyvetoulky l-eon@aining croup, For example,

oie embediment. cach R is 00700 alkvli 0O haloalkyln Co-Ce alkeli-L-R7% s
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kv l-NR R =00 by DOR™ L a0Co-Cs kv B-CTOIRY, w0t

alkvlpniOn, -R™ halogen, -NO=and ONL i which cach R R snd R™ s independently
seleetedt Trom H, =00 -Calkvly, -0 O30 haloalky Dy, <iCa-C o alkvhi-T «0C Okl =000
Atk VDN, valkyTs, OO alkv DO 0O alkvtn i€ s alkyh-CrOmg O alkyls
and =i Co-Calhv =St e om0 Co-Cs alhvly, aud mowhich no alkyl or adoalk vl is substinated
with an arvl-, heteroun |-, eveloalkyl- oo hetereeveloalkyvl-containing wroup. In certain
embediments, cach R s independently halogen te.c PO unsubstitured (€7-C . alkoxys
e, methoxy, ethoxy 1O = haloadhexyva e wifluoromethoxyvi, -SH.L -Siunsubstituted
Ci-Calky Dy, -SiCy O Taloslke Ty, OHL-ONC NG - NH: NElounsubsututed ¢ Uy

alkvli =Nomsubstituted Cp-Cyalky b -Ne SSEL -Cieh =N, CtoaNHonnsubsutted -
alkvln CroaNonsubstituted OO alkv D, -CoOBOH CeiOunsubstitiged € 4O,

alkvhi o NHupS0R SN COR heterocveksalkyl aptionally substitmed with an
cumsubstitted C-Coatky D and hetoroary] optionadly substitinted with an cansubstitired Cq-C
alkvli in which each R s tunsubstituted €, oo alkvli i, -Cy haloalkvliunsubstituted €0
eveloalkvlor i€ O heteroeycloalkyly optienally substituted wirhan cansubstitated -
alkvln and twvo Ry optienally come wogethar to form axe. Incertaim embediments. cuch R is
mdependently methy ] ethel n-propyll isopropy ], trilnoremethyl, pentatluorocthyl acetyl -
NH- -OH. miethexy, edoxy, mritluororethoxy, NOENC, -halomen, NOG o -ONCand o R,
cptionally Cotre together ro Rarm oxe,

[0026] In the presently disclosed compounds of sirnetaral formula (1 and (D as deseribed
above, Eis R -CHONR'R L NR'IRT or NRYCamR™ in which R' and R tagether with the
atrogen to which thev are boutid form Hew, or R s T -0 -0 alkel, <0000 -Cpalkyh
ol -t alkvbi and R “n O e 1 Cralkvl AT G C Cradkyle Het i€ ot
alkvD-Citk or -0¢CmC alkeli-He, Incertain embedinents, Fis -CenNR'R L i othe
embadiments. Fis NR'R . In ather embodimens, Eis R . Inostill ather embodiments., |
ix NRUCTOIR

[0027] In certain entbodiments of the compounds o structurial formula 1y and o5 s
deseribod above. RYis H. 4Oy alkvln -CeO00 - Cyalhvhy or - CronOeiC-Cyadky b and
R =Cronl e, =i Coneadky b A, iCem€C ety h-Her, -iConCalkeDi=Cab or -0 -0
alkyvh-Hea, Ineertain of the compounds of structaral formulba 0 as deseribed above. R' s LE
In other embodiments, R is 1= alkyle for sxample methyl, ethel, npropy | or isoprop |
T still other ersbodinients, RY s -0 050-(( 1 alkvln tor oxample CiOROC T

ot =€ 0O =O-z-butyl T certain embodinants, no athvl of R' s aubstituted with an arvl-.
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hetoraarvl- evcloalkyvil- v heteroovcloulhvl-comtaimng eroupr. b certain embodimens. ans
alkvtof R is unsubstitured.

[0028] In cortain of the compounds ef structural formala ol and (11 as deseribed whove, R
is e Ineertsin embodiments, R is an optional lv-substitued nicnocyelic
beterocvelualkyl By way of example. such optionaily substituted R moictien include.
witheut imitation. -toptionelly -substitutod areading |y -toptionallv-substinged
pyrrelidinyi, - coptionallvesubstitured piperidinvhy coptienatly - subsutated piperazing b

ot <inptiomllv-substitaed azepanyi, For example, e one embadiment, R can

e coptionally substitnted prperidingleor copticnally substited pyrealidinyl, In oue
ombediment. R is <copticnully substituted piperidingls, i another embodiment, R

is -taptionally substituted pyrrolidingli hir another embediment. R s toptionally
substingend pperaziny s

[0029] In certain pasticular cmbodiments of the presently disclsod conyponnds ot structurad
formuia 1 and o6 s doseribed above, R s fopuemdlv-substitured

azetidin-2-v 1, iaprienally substitated pipentdin=d-y I scoptianally substitated
piperazin-4-vii doprong e substtared pyrralidine vy oo toprionatly-substinted
acopan-4-v b For exampic, fnone embodiment. R s <toptivnally substitied piperidin-d-x b
It nether cimbesdiment. R s -toptionally substituted pyrrolidin: 3-v15 I another
cmboditnent, R ix -toptivnally substituted piperizin-t-v,

10030] In certain partictlar civbodiments, when R is coptionally substinted prperidin 4-vls,
i is unsubstiotesd an it 20 and G opositians,

[0031] [ other embodimenis, when ROs —coptionally substituted piperidin-d-y1, it s

F
:‘55
_ \ . N
substrmiied wath Boat o 3-position. o example. R can be R,
i £ L b
& 7 ; ad /? qu.
:cf" | éss’"‘ O ‘S‘U ‘s “'
N M N N
~. ~ ~i Ny
R, [N Ry R b wvhich the R

croup s @ turther substituert, tor example, us described below. Such compoeunds can be
provided as mxtures of diastereomers or ciitttivemenrs, or i diasteresmenically and oo
chintivnierically onniched form, In cortan embodinmienis, the compouidd is provided i

substantially diastercomericatly puse tormi. tor exanpie. as substantiallyv diastercomericalls
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puce cis companid, or diastoreomaerically pore tns compound. o eertain emboditnents, o
computnd s provided m substanrially ensntionterically pure tonn.

[0032] In certuin embaodiments of the presently disclosed compoeanids of structural famula ol
andd dl1y as deseribed shove, the azetidiny L pyrrolidinyl piperidinyl, piperazingd and azepanyd
R moictics deseribed aboy o are substitured, For exampic, at their T-positions, 1o certain
alternative embodiments, they can be substitured at their T-positions (e when a pipenidin-
F-vhyor 3 posicons te.g., when a pyrrolidin-S vl For example. in one embodiment. R i
substiiuted (e, atits Lpositiony wirh o= alky Li=Ar i -i0=C s atkyh-Tler for

cxample -iunsubstred Co Oy alks e Ar or cunsubstituted Co-C s alkvlyHet For example, i
v panticnlar embadimaent. the wzctidiny L pyrediding L piperviding L piperwamyl or azepany |
R miotety is substituted e.g.. at ts 1-positions wiih an optionuliy sabstituted benzyl or an
eptionilly substituted phonvl Insnether embodiment, the azeadinyL pyrralidingd,
piperidinyh piperazany Lor azepanyvl R omoeiety is substitunsdd ie.zn, at its T-posinen) with a4
benzy] substtuted wirh an electran withdraw ing greup: or a phenvl substituted swith an

alectron withdraw iy s Faor example, the benzy D or phenyl can e substiruted with an

clecrren withdrawing group seloctad front the sropy consisting of halo, eyuno, ¢, Cy
tlucroalky T, -O-i5-C5 Huotoalky b, -Colh=i¢ O alkvl, -CoO0-00-C

atkv i, -CHOINCC-C alkv i€ alky s -SeO:0-00, 0O alkv D, SFe NOs and O dleu i
which the Hews includes wonitrowen aton e wlich thie -¢Cidh- s bound, inowhich ue alhvl,
tluerssdkyl or hictersevekalky s substunired with an arvl hetervarvl, eveloatkyl ar
hoteroeveloalkvl-containing croup. 1o other embodiments, the azetidinyl pyrrolidiny L
piperidinvl, piperazmy] or azepanvI R moiety is substitured ie,, atits T-positian svith an
utsiubstituted benzyl or an wsubstitutedt phenyl. In ether embodiments. the wretidinyl,
pyireliding |, piperidinel, piperaszny] orazepanyl ROomeiety s substitnted teLg atie
F-positient with - CHoCH A CHICHO30CH AT er - CRC A

[V033] [n other ermbasdiments o the compeunds disclosed herein of struetural tormula i1y and
D as deseribed abovel the azcudinyl, pyrralidiny]. piperidinel. piperazingl or azepanyl R
Nty s substituted ieog., atits Fposinoni with an opticnallv substituted pyridinyTmethyl, an
sptiotad v substituted furms et Loan aptional by substitated thicovimethvl an opticaally
substtited oxazelvimethvl or an optiongdlv substituted aidizelvimethvl, For example, dhe
asetidinyl, pyrrotidinyl, piperidinyl, piperazinel or azepany | R meiere cam be substitutad
with an ansubstitwed pyridimy Truethyvl an unsubstituted tiranvimethyl, an unsubstitated
thienyimethyvl an unsubstitnied osazolvimethy ] o an unsubsiitutod imdasolyvhnethy ], In

other eibodiments, the azetdinyh, pyrrelidingl, piperidiny] or azepanyl R moiety can be

16
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substimtod with un pyodinvimetlivl, turanvimethyl thienvhmethvl oxazolvbaethytor
nmdazolylimethy Fsubsatuted with an clectron swithidrawing cronp ss deseribed sbove,
[0034] In certain embaesdiments of the compounds disclosed herein ol strucrural formula i

and dI1y as deseribed above, the azetidiny L pyrrelidiny L piperciiny ] piperazmy? or szepanyl

R moiety is substinuted icoie, an i T-pasitions with -1 = Ar ot =1 =Hor, in whicly Ar and Lot cun
be, tor example, as doseribed ubove with seterenoe to =€ o-Ce alky D-Ar or -0Ca-Catky li-Het
[t ene such ebodiment. Tois -CeOs R sueh as CeOnNELL i ather embodimenss of the
presenty diselosed compounds st stractural formuka 1 as deseribed ahove, the asendim 1L
pyrrolidinel, piperidingl. piperaziny ] or azepanyl R maiety is substitured (e, 4t its
Fpositiomy with -CiQ =-Chd=Coalkely, -Coo=Flot -Ceon-Ar -Si0-Her, -SeOh-Ar

of SUOE-O0C O alkvh in whicll Arand Hetcan be. Tor example. as deseribed above wnh
reforeney o CnC s alkvly-Aror 1O, Ceadkyh-tien Tnene enthodiment. the azeadmyl,
pyrroliding |, piperidingl, piperaziny o azepanyt R moioty is substituted 1o, o its
f-posttieny with -CeOy-Het or CoOrAr: inanother enbadiment. it is substitoted «eog. atits
P-positiofirsith -SiOa-Het or -SeQn=-Ar For example, o eertaim embadinients, the
azetidinyl pyracliding L piperidiny ], piperazinvl or avepany] R medety is substituted to.e.. at
1 -posttionywith an optionatly-substituted benzoy Fitir oxample. substituzed with i
clectren withdrawing group as deseribed sbove s or with an optienally -substitated nicoring |
isonicetiny ar picalinyl cfor example, eptionally substitared with an cleerron withdrawing
crou as deseribed abevern Inether embodinents. the azeadimyl. pyrrolwdingl. piperidinyl,
piperaziny L orazepany | R™ metety is substitured ez, atits L-positions with an unsubstitatesd
henzoyl aran utssubstitured vicorisuvll isenicannovt or picolinoy L

[DO3S] [0 cther embsadiments of tie presently disclosed compaunds ot stractaral ivmuks )
anct ol as deseribed sibove. the ectidingl pymrohiding L pipenidinyl piperazinyl or waepanyt
R meiety s substituted weog.. at tts 1-posttions with 10 - alkylCuk. for

oxample sunsubsttated Co-Ce alkvl-Cak cee -CH-Cabloror -Cion-Cak,

[0036] Tn one cmbodiment. R s net an oxo-substituted heterocveloalkyd, Inanother
cmbadiment. R is not a tetramethylsubstituted heteroeveloatkyl,

[D037] Lo cortain embodiments ot the conpouids of stiuctaral tormuda o1 arad oI0y as
deseribed above ot example. tese mwhich Eis - GONR'RY R amd R rovether with the
mittozen to which they we bound form Hea, Inosuch embodiments, Flea can beo for example.
an optianally substitwed piperidinyh on optionally -substituted purralidinyd. or an
optivnally-substituted piperazinyl. When R and R rogether to torm Hea, it can be defined

and substtuted as doseribad above for ROowherein i s Hea
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[003X] 1o cortain embodinents of the compeurds of structural formuda o al oy as
deserilsed wbove e example. those mwhich s R or NR'R R is Cotnblea, Tn
certatn sueh ombodiments, e Hea is Enkod o the -CiQ)a- through aonitrogen, In other such
cmbadiments, the Hea ean be Tinhed to the -C e0- through @ carbon atom. The Hea can be
defined and substituted, tor example. as deseribed aboy ¢ with respect fo R when it is Hea
[0039] In cortain embadiments of the compeunds ot stiuctural tornsuda s dosenbed abose
(tor example. those in which T s R7NR'RT or CHOWR'RTL R as -0 Cs alkvhi-Ar

of <o alkvh-tHet For osample, in cortain embodiments, R is Ar in which the Ar g
e, for example, monocvelic, such @ optionally-substituted phenyvl Tnoothier cmbodiments,
17 s -0C=C s alhs Detoptionally-substituted pheny b, for example optionallv-syhstimred
benavl, Inother embodiments. R is Het in which the Het can be. tor example. monocyelic.
stch as oprenally substitited pyridimy] or opticnadly-substineged TH pyrazolv) Tnother
cmbodiments of the compomnds of structural formuta (y as describod above ifor example,
Hhose in which B is CoomNRIR L R s «Ciet s alkvli=Cak, inswhich the Cuk can be, for
exaniple, monogye e, such as uptignaliv-sub-titted evelohesyl Fheary ], boteraarylar
eveloalkvl of R can be substitutod. for example, s doseribad abhove with reterence to R-
when it is Hew, For example, in certain ambodiments, the aryL heteroanvt v cveloatkel of R
s sabstitated with OO alkvhe Aror -oCoaCoalkyD-dlen substitured as desenibed abae, Tn
cther entbodiments, the aryl, heteromevl or eveloslky ] of R s substituted with <00 €.
alkvli Aror i Cralkvhi-Tiet Inother embodiments, the aryl, heteroaryd or eveloulky
of R is substituted with an optiansily substituted heteroescloalkvl, such o a mopholin -y
a bmethypipercn- vl or o pyoralidin-]-vlThe ring svstem ol the R meiety cuan b
substitited arany posttion. Forexample, i certam ambodiments. the ring of 4 monocyelic

R moiety is substituted at the -position. s counted from the attachmaent to the centval
pyridine. pyrazine, prradazine or pyrmidine. or the nttrezen or carbenyl of the B omoiery, [
wthier crabodiments, the ring @ manoeyelic RT maeiety is substitwted @t the 3-pasition, as
counted froan the attaclunent e the central pyridine. pyracine. pyridazine or pyrimidine. or
the nitregen or carbonvl of the B maicty,

[ T cortain embodinents of the presently disclosed compounds ot structusal formels ¢

and 111 as Jesceribed sbove, the compound has sunctwad formula (1
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(11
i hich bis =R -CHONRIR L -NRIR or -NRUCHR B which R snd R tosether with
the nitrozen toow hich they are bound form Hea, or RU s T-¢ Oy alkvhn o000 -0
bkl v CTOMReC - Cp alky i and R s Cionlicu, 10w alkyl-Ar 400
alky Mot -0 OO alkvhi-Cak or -0 O alkv b-Lea, Al other vartables wre as deseribed
above with reference to strucrural formmlae dhvand (11 In cerin such embodiments. £ s
R-ANR'R ar NR'CUOGR T i vertain cmbuadiments of the compounds of struetural formula
(b das
-0,
[0041] In certen embediments of compounds of stractural formulise il ol as desermoed
above, (forexample. those iwhich Bois SCOONR'R ) when R s Hea for axaniple.
pyrrolidine or paperiding ). it is substitured with at [east vne Qwoaring, and tursher eptionedly
substitured. for exsmple, ws doseribed below. I certain embedinents of compounds of
stinetural formula 1D cfor example, tose inwhich Fis <CeONWR'R T3 when R s Hea i fin
cxample. perollidime or piperazine. 1s substturad (for example, ar the attrogens
with -Coon-R ™ -Se00i-R L -CHon-Cak, -CH-Cak, -CHRCH =R 7L C@CH0-RY-CHECH -
CiC=Cy alkvhFet, inwlich R is A or Flet and futther optionally subsrituted. for
example. s deseribed below,
[0042] In certain embodiments of the compeutids of structural tornndae ch=t i as deseribed
above. cfor example. these in which s € TONR'RY R and R teecther with the nitrogen
foew hick they are bound form Hea, as deseribed below. For example, R and R can togother
to form an optianally substitnted piperazine or an optionslbesubsututed pyrrolidine, as
described hetow . In othor ambodiments. R wind R touether with the nitrogen o s hich thay
ary hounid form an cpnonally-substirured spivacyelic hererveyveloudb vl cfor example,
M Radiazaspiro] L3 [decamvh, as deseribad helow,
[0043] T certnin embadiments of the compeunds of structural formdae (h-t 1 as deseribed
above, dtr example. these in which s CtONR Heas, T s EL -Crona0 L alkvh or
(C=Caalkyh, for examples as deserthed below . Tn other embadiments of the conpoids of
structurad formuda (11D e for example. those i which s -CtONR Hew, T

s =CrCHEAT, -CHE-Het <Hlet -CH-Cakoor Hea tor examples as deseribed beloa . Inother

4
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embuadiments of the compaunds of sirectural tormiula T dor exanmipla, these owhich B

(2

is 4 COINR Hewy, T is (R: Snwhich Qs - CtOy e - SiOs-. for exanple. as
dueserihod below

[H044] Ty cortarn embadiments of the presently disclosed corapounds of structural tormuelis ol
and Ay as deseribed abeve. the componnd has structeral formula i1V

(K, r‘)

- I'J =
'\ R
N/
l
fl—m p!

(R ke {1\

inwhich s ahsent, AR NRUCEO)- or =0 t0aNR L i the ring system donoted by

is arvicne, heteroarviene, or ahaent, and all othor varisbles e as deseribed with respeet o
structural tormulae o=, For example, tcertiun cmbediments of the compoinisds of’
structural formula 1V 1 as deseribad abos ¢ Fis absent, I other embodiments, T AR -
sueh as NI Inother embodiments, Vs -NRCHO - steh s -NHOEO- L Ineertain
smbadiments, the ring system denoted by “B7 s arslene, such us phenvlency w
heterourvlene. such as H-pyrazolviene, TH-T.2.3 trivzelvienes, sith parncular examples
being desceribed beliss . Tncother embodiments, ihie ringg svstent denared by 1837 1v absent, with
paarticular examplos being deseribod below. T certaim embodiments of the compounds of
struetwal formuls (VL (o example, those i which bois =<CrOMR'R L R is Hea sieh as
pipericinyl, with particular examples being deseribed below

[0045] [n certain embodiments of the presently disclosed compeinds of strucirid Tormatla 1)

and 1Ty as deseribed shin 2, the compound has structnral formmla (v

ﬁf ) —\)\

\‘» /\ \L:‘[—u H‘

{F\ ba i\

T—

in which the variables are as deseribed above with reference ro stroctoral formudae o011
bcertain entbodiments of the compeands of structural tormala V) R s Hlea ttor example.

pyrroliding o piperidinei for eample, described below  Tnoother embadiments o the

o
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compamids ot structural formals N RO s Cak, such as evelohesyd, for exanaple, deseribed
below.
JO046] In certain embadiments of the prosently disclosed compoands of structural Tormula ol

and i1y as deseribed shos el the compound has straetirzal termila (VD

)
. |
(R deryi—
\_D \ /Fi
0’ ) N
frachnd
q M OD'—N R
T ‘r'\{ 1
hY
G\,
PR, iV

mowhich Yoo NoCOCT ar CHL and all anher vaniables are gs doseribad above with reterence 1o
structieal formulae (-t For example, in cortain embodimoents, Y is Ny Inotha
cmbadiments. Y is CF or CLEL o certain embedinients of the componnds of structurat
formula (N Dy pois Tand s 20 Toother embodimonts ctor exampleowhen Y oas O C Ll or C L,
gis Tand poas o Ineertanm embediments of dhe compounds of struetural formula eV R s
[fes. such as pyrrolidine or piperidine,

[0047] Lo cortain embodinrents ot the prosently diselosod compaunds ot struetusal tormula ¢

and 1 as deseribed above, the compound has stmctasd formula (V1D

O

(R, b= k g

:/ :,' % | ¥

T—‘N )

\4-)) \n |—r§/ R’
(R i

iwhich Tis sbaert, -NR -0 NR7CTO - or -CoOoNR Y- and all ather sariables are us

doseribed uhove with setorence ro structural formaulue thidIh For example, inone

embeadiment. Jis -NR'-CeO-. Inother embodiments. Jis -NR' - I certain embidiments

of the compounds ot siruetwrad formula e VIO pis Tand g is 20 I orher embedimens, g is |

and pis Lo Inether embodimients idor examiple. swhen Y s CoCF or CLL s T and pois O,

[ corfain embaodiments of the compeunds of struetural fermula (VL R i Hea, such as

pyrralidiae or piperidine, purticular examples of which are tariher desenibed below

[D048] T certat embadiments of the prosently diselised compounds of srructural formals ol

amd el as described gbove. the componnd has strucwral formula Vi
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VL,

iowhich the variables are as deseribad above with reterence to structural formudae ¢0-1EH
Iy cortiin embodiments of the compoumds o souctral formula cVHTL pas Tand g is 2, I
vther embodiments, s Tand pis 1. In other embadiments dfor example, when Y ois OO
v CHooq s Tand pis 00 Incermin embediments of the compounds of structaral fermula
Vil R s Hea,

[0049] Tn certun embediments of the prosently disclosed conpoamds of Structura] fermmglas

POV THEr as desenbed above, T s

(.):LL:

i such embadiments, (s =000 -Coulky b =Si0e, Toor o€ 5-Cealiovhi- mowhich each

(R™ 1

carbon of the (Co-Caalkvh s optionally and independently substitured swith ane or twoe RY . in
whieh ciach R™ i independently selocted fron «iC-Cp alky Ty -0 =0 taloalky L~ =0,
alkvly Ar 1 Co Ul alkvly bt 0O alky G ak, (G Coalkylelicu, 07,

alk vl =R =0 alkyDNR R, -0CamCatlka D=OR ™ <06 alhy =i (R w7
alkvl-SeOn, R lalazen, -NO: and -ONCand eptionally tvo of R on the samie carbon
combine 1 form oxe. I certain embodiments, cach R™ v independently selected

bronny -oCy-Clulky D -0 - hdoalkvh ddor oxample, Jittuoromethy ] tritlucremethy Fand the
ik, i€ 0 Coalkvliel - R o€ alkvB-NRIR <000 kv OR™ (0

ko D=CrOaRY, a0 CanC o alky l=80 O R™ halozen, -NOb anid -€N, nd two R™ on the <ame
carbon optionally combine o form an oxo. in which cach R CRTand R s midependently
selected trom H, -0C-Coalkvly, -0 haloalky s <0Ca-Catkatie D «0Ca=Calkvly <O
Akl NROWC, Cralkvl, O -CoadkvD-O-0C - alkv T, e € alkv OO Oy alky
and -0 Ca-Cralb v li-SeO: =Ca-Cnalhv Dy, anad moswhich e alkyl or haloalkel s substituted
withran arvl-, heteroryl-, eveloalkvl- o heteroeyeloalkyi-containing wreup. For example,
particuiar componnds. cach RY is i€ alkvly -t Oy haloalkyli, (O

alkw -1 =R L 40 alhyhNRR -0 alkyl-OR™, w00 albov D= iO0R™ . <

. ' - 1 .
alkyvls SO R halogen. NO-and -ONL and nve R on the same carbon optisaially

h il
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combine o torm an gxo. in which cach R LR and RY is independently selected tim

HL o070, O alkvhn 0 -Cs haloadky DO, O alkvl-LoaCo Oy alkylh, (Cu

alkel - NRCimCvalky Ty, =iCo-C itk 0-O-0Ca-C kv by, 00O adkeh=Creon-eCo=C v alhy |
and 0O alkvle-NeO LSOO alRkyvTn and o which no alkyl or haloalky is substined
with an aryl- heteruaryl-c eveloalhyl- o hercracyelalbvi-conntining ¢roup. I gertain
embaidiments, cach R™ s independently mothyl ethy L n-propy | isepropy L oiluoromethy!
pentutluorecthvl acervl NI, -OH methoxy, ethoxy. triflucromethosy, -SO:Ne, -hafogen
NO N SEee =ONand tae R oprionally come tocether 1o farm oxa, T eetlain
cimbodirtents, € has st mest ane R or wn oo subsrituredd tiereon. tean be. for exasmple an
atisubsrituted -iCo-C s alkvhi- dor example, a single bond, -CHe= or =CHA-CHE=50 T other
cmbadiments, € s w iC-Calkyvly having as its only substitarisn o single oxo aroup, For
crample. in certain embodiments of the compounds of structural formulac (VT as
deseribed above, 0 is =CH = -CHACHw=-00H T = On i single

Bond: SO CeOa o CHE - CHEOH Y (00 e e CHECH -

[DOS0] T cortain embodinrents ot the componttds of souctaral formutae (-0 VT as

A
X
ant 2 G

R Snwhich € s «CiEh- or SO - o other

deseribed above, T is ¢

embodiments. T is Rk

Sinmwhich €
is =CiUH e <O O = =CHUCH 3= <C O = or -CHIE -
[D0ST] [n certain embodiments of the compounsids of stroctaral formulac (VT as

doseribed whove tur example, these i s hich T s net bound o wnitzegen s

T

@af“)@%:

tR), Jnwhich (s ),

[DOR2] In certainy embodiments ot the compounds of siruetaral tormulac ¢l VTH ) as

deserthad ubovs i example. those s hich the ring system denoted by “B7 s absent, s

-

b i hich Qi -O-0C-Ccalky e for example, -OCHG- or -OCHCH
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[00S3] e wwuber ol substituenis, ¥.un the ring systent dinoted by A7 80, 102 2o |

For example, i some emboediments ol the prosemlys disclosed compounds of strzearl
tormmlue (1= VHD s desenibod above, v is 60 1.2 or 3osueh as 1, Iin ong embudinent, vois
not zero and ai least one R s halo, evane, 00O haloalky Dy, 2O 00O haloalkyln £, Cy
alkov T =O=oC=C g alkv T =CrO=iUg-0 g adhyv b -CoOO=0C-Cy alky by -Ci e C-C

alky D Co=Cry alka hi, N =SENCH ar -CeoOn-Hes wherein the Hea contains a ring nitiezen
atom throngh svhich it is bound o the -CiOs- and wherein ne alkyl, haloalkyl or
heterevvelealk sl s substiruted by an aeyv L beteroarvl, eveloalkyvl or
heterveveloalkyl-containing 2roup.

[DOS4] In certain embodiments of the prosently discloscd compeands of structmal termulae
(i VI as deseribed above, cach R s mdependenty setecred trom -0 -Clalkvly, o7 O
haloalkyli i bor example, difluoremethy o mritluoremethy] and the Tikeo, €O

alkvli-1 =R L€ alkvliNRR™ - 0CaeCralkwTimOR ™ 5otk =€ C0nR™ -0
AlkvT 800 R Chalosen, - N -SFs, NOs and ONL inowhich cach R LR and RY s
wdependently selected tromy FL-00C=Calky Dy, 0O -C halaatkyD chor esample,
Jifluoremethy L tritfluecromethy] and the Bkes, - 1Ca-Cl alkvhe LA CCualkyln <000,

alk e D=-NRCCo-Cralky T, =00 -6 athvli=0O-00C0-€0 g athol b =i a-Cradky D-CiO-00Ca-Calkay b
and (O -Cr alkyheSeO s 0 C-Cladkyv T, and nowhiceh no alkyl or laloalke is substiuted
with an aryl-, hoteraaryl-c eveloalhyl- or hererecyelealkyl-containing group, For example,
e embodiment. cach R is C-Cualkyl OO haloalkyly, i€pCyalkvliL R L Coe€
AlkvBNR R Cat - alkvhOR™ . 0 Gt alkvli-CenR™, i

alky D50, R chadogen, -No-SE =NOw and -CNLinwhich cach R LR and R7 is
mdependently selectad from He 00O alkvly, 10O haloalkyly, -0Ca s alky i LoCa O
alkaln - a0 alky l-NRTOCC otk -0 alkeD-UniCo=C - alky b, -i0,-€
alkvlCiOn-0C - Coalkvhrand  (C O wlkvly-StOn s Cn-Cs alky s and s hich ne alkyvl or
haloalkyl i subsrtuted with an arvl-, hereroarvl-, evcloalkvi- or hetervevelualkyl-contahnineg
croup. Ineertain embodiments. cach R s independent]y halogen te.o. IOl unsubstituted
(-l alkoxyrieg, methesye ethoxy -0 -Co haloadkoxyi coga trifluoremethoxyy, SH. -
Scansubstirated Cr-Catkovly =30Cy-C L aloalkyly, <O -ONNO G SN -NHounsubstituned
Cr Oy alky - Npunsubstitured €O alkvii, NeCaSE-0 - CoOn NI CeonNHiunsubstitied
Ci=Calkvh, CronNaunsubstitnted C-C alky Dy L =CoonO, CoonChnnsubstiturad =207
atkvTn, =N SOER TN L C OR ™ hieteroeveksalky] cptionally substituted with an
tunsubstituted €-Cealhvli and hetoroaryt optionally sabstituted with an cunsubstitured C-C,

ulky b, in which eeeh R s umsubstituted Cy-Ca alkyln -0 haloalks lounsubstituted € -

M
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eveloalkyhvor i OO ireteraeyebsalkv Dy optmaliy sabstitured with an cansuhshitated )-C
alkyly. Incertin cmbodimants. cach R is ndependertly methvl ethyvl n-propyl. soprop L
triluoremethyl, pentattuorocths | weetyl -NH - -OH L methosy | ethoxye, triflnoromethexy -
NSOSN e, halegen, -NO-= N -SEcor ONL

[QOSS] [ enge emboedimen ot the compounds of stractural formaudue -3 T as deseribid
ahove, ¥ s 00 Insmether embodiment, v s T Inancther embodimant, v 682

[00R6] In the presently disclosed compaennds of structieral Tormslae i D VI as deseribed
abiav ey the ring svstem dencred by A7 is hereroary ], arvl eveloulh vl or heterocveloalkyl bar
cxample. in one ecmbediment. the ring svstem denoted by “A™ is s arvlor o heterosryl, The
ting svstem denoted by AT can bel for example, s monoeyelic ary L or heterowryl, Inone
cmbadiment. when she “A™ rimg svsreny is arvi Qs a C-Caalkvlh optionallv sabstitated
with oxa. and optionally substitated with one or nere RY For example, O can be o i€ 4
wlku - having 18 only substitution o singte exay, or an wsubstituted -1Ca-Ceadky b=, In
certain embuediments. the ring ssstenn denoted by AT s anarvt or g hetercary L and ¢

I == CHRLOT = saimele Dondz -SeO b= =Co0- wr -CHeCH G- Inother embadiments.
the ring system denoted by A7 s an arvl or a heteroury ] and O s CF- - CTHOD- or
Cil'Hei- Innother embodiments. the sing svator denotzd by A7 s anary]l or i heteroary |
and Qs A0 OCH - or O H -,

[DORT7] tor example. tn certain embaostimenis of the presently disclosed compunds of
structuzal formulae i1V as doseribed above, the rmg svstent denored by A7 is
menoevelic arvl such as phenvl In one embodinent, vois T and R™ is attached fo tlie phienyl
in the pesg position relative fo €L none embodiment. v is Taml R i< anaehed fo the phenyl
in the micze posttion relative te Q. by certam embaadiments, v is 1 and R s seleeted from the
croup consisting ot hulos ey, ~0=Cg hudoalky =00 -C haalosalks T -007-C

alkvln OOy alkyln - CoOs-i0 O ndRvTn GO Cralky i -CodinNg U=y

alk el Cu=Cyalkyh, NCB and -CoOb-Hea s hich the How contains & ring nyraeen aton
throtgh which 1t is bound w the CeO b and in which ne tCaCpalkelyor 607 Oy dlkylis
suthstituted by an arvh heterouryl exaloalhvl aor heteroeveloalkvl-containing croup. R™ can
Do far example, -CLL-F evana, =N St OO B -Coon O, -CaONE . niethoxy,

rithrontethy . dittucromethyl, JifTuoromethexy o sifluoromiethesy, In another
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A )
S

y wbi Y
. P . . . a e g
enthodiment, the 8 misaiety s o 30 bdihalophenyl, o 3 5-dilalophenyl u

Sevame-Samethoxyphonyl, @ 4-evane 3-halophenvl ora 3ohale-dnethoxvphenyl,

JOOSR] In ancether embodimeoent ut ihe prosently disclosed compounds ot surmetnal 1ormaluy
iD=V as deseribed abavel the ring system denetod by ~A7 s o heteraaryl, Far axample,
i eertain cmibediments, dwe ry sesem denoted by A7 s a pyridyl, athienyh or a furanvl.
In another ambodiment, the g svstom denoted by A7 s anisoxazelyl, Inone
cmbadiment. when the “A™ ring svstert is hetervarvl Qi it O alkvle optionally
uibstitnted with oo, and optionally substituted wirh ong ormore R' For example, O can be
a-C 0 alka Ty having it ondy substitngon o single oxo. o an unsubstituted (CCs alkyl e
I cerran ambodiments, the ring sestem demoted by A7 s i arvhor i heteroaryt and O

in -CH s aosingele oty =Se0e-r -Coth-or -CHHCH -0 hiather embaodiments, the ring
sustem denored by A7 i an arvl ora hereroarviand Qs (- O 0 CHEO - or Cié T
L ather embaodiments, the nne sysem donoted by “A7 s anarvl or a hoterearyl and ¢

s OCH - ar OCHCHE

[0059] Iy another embudiment of the presently diselosed compounds of farmalae ¢hi-oV I
as doseribed abave, the ring svsrenn denioted by A7 s o heteroeyeloalkyl Tor exmple. in
certan embodiments, the rmg systom denotod by “A™ is o retehvdro-He-py s L ora
merpholime. Lo one sach embodinent. shen the “A™ ring svstent s a heterseveloulkyl 0 s a
smgle bimid. Toanother such ermbaodiment, O is -CHL or Gty I anethor such
cmbadiment. Uiy O, <O0CH = or -O0H A=,

[D060] In ancther embadiment of the presently: diselosed compounds of formmudae « LV
as described above, the g system denoted by A7 iy aeveloatky L For example, in cenagin
ambaediments, the rn system denoted by =A™ s a evelohexyl none such embodiment,
when the A7 ring sestem s @ oyveloalkyll (s -CHE - o ACieh- I another such
embodiment, O is @ stoele bond - Treapother sueh emboadimenr, Q is -Q- -QCH 2= ar -
(T

[0061] In certain embudiments of the compounds of tormuluae D=V s deserbad abore,
Tis -0 Coalkvby or 10O -Clatkvbn Toeertain such ambodiments, the alkvl moletios
of 'L are wesubsutured. inotber such embodiments, the alkyl moietios ot U are opionadly
Stibstuted s doseribed Dekny, For example. m eertant embodiments, T is HL sproprepyl

ot =CiChme-bty |

¢
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[0062] Lo cortain cmbodiments o the compounds ot formudae -V as deseribed obove,
Tis CiCH A CHs-Lren -Her CH Cubor -Heas The A Het Cak and Hea moetios
cann, fow example, be substitured with 3 R medetios, as described above with reference e the
any svatem denoted by AT

[0063] [n certain embadiments of the prosently diselosed compounds of soreetural tormuolage

et VH D as deseribed above, die T nwenety s selecied from the croup consisting of

i
A
[ T

[

(R

(LTS

CUHHCH 1 noneeyvelic heterocyeloatkyl

cfor cxample. tetrahvdropyranyl, nwrpholinyvl pipendinyi, piperaziny s subsrituted with 0,1
“ s . o ey Py R .g M : . J— .

o PR monecy elic hetervirel itor oxample, pyridyl, isoxizolel, exazolvl pyrels ], thieny s

siibstired st 0. 1 or 2R monoevelic heteroarvimethyl cior example. pyridy inethyl.

posazelvimethvi ovazolvimethyl pyrrolvimethiv Lothicny hnethyh e which: the heterouryt



WO 012106217 PCFUS200 1AM0019

aihstitatesd with (00 or 2 R0 or moenvevelic heteroaryiony- lor exaniple, pyeidvliny.
isoxazalyvloxy, enazalvloxy, pymelvloxy. thicavioxy . mowhich the heteroary] s substituied
with 6, For 2R 7in which cach R ™ i independently selected from hutesen e, B Cl,
risubstitured o -Calhoxvtec merhoxy., ethoxy i, 0 haloalkoxyice.o.,
iflueromerhoxy -SHL -SStunsubstituted Ci=Ceaalhyb -SeC-¢ Laloalky T, -OHL -ONC-NO
-NH L -NHiunsubstituted C-Cloatky i -Nounsabstitured Ci-Cpalky b, -Ne, -SE: -010O-NIL
CoOaN unsubstitared €Oy alkv i CoonaNounsubstitured €0 alkvlis, - cOOlL
CitnOnuansabstitated C-C L alky i 0N, SO R CONH g OR L heter wvlouiky |
aptionilly substituted wittt an cunsubstitured O alky s and hoteroary] opticenally
suibstitntad with an consubstitured C-Cealkyly inowhich cacl R is consubstitnted -
alkvln ¢ - Co haloalkvliunsabsttated OO eveloalky Ty or o s heteroeyeloalkyls
sptionally substituted with an tunsubstitnted €O alkvln T eartaim embadiments. no R ™ s
substitused on the ring of the | meiety. In other embidiments, wie R is substituted on the
ring e the T maoletv tor example. at a para-positien of @ phenyl, o meta-position of o pheny L
aratd 2- or b position ol a heteroaryT or heteroey cloalky] tas comited trom the atiuchmient
point of the ring svstem denoted by “B7L Cortin particular identities st the T motety will be
tonmd by the person of skill m the art e the componnds doseribed below with respoct o
Tuble 1. Those of skl in the art will understand that combinations ot such T misieties wirh
other subcombinations of faaures disclosed herein is specibically contemplatad,

[D064] For example. mceram crubodimients of the compounids of tormudae o4 VT as

X

CF ‘{\ ‘ N
\)\“ujl ¢ 7 \Q}L};_

MeC 3
\\"'

deseribad ubove, the | mgiety is selected Irom

N

CH.

AN
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X
NO, "R'RN N

. e . :
x:@\ RYRNC Q
‘ L N Q:’{‘ L o4

)
MeO

29
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N

7
Clox Ul

o, heterocveloalh vl optionadly substitnted by alkyvl aud or
hetlogen. O-hetervaryl spnonally substituted by unsubstimuied <Oy € alkyv ]y and o hadegen.
L CoontBu and isopropy L in which cach Xois independents FOCTor Bripretorabls I or Oh,
cach R is arsnbetituted (0= alky D, ansubstitured 1€ -Cy haloalkyviy or eveloalky]
apticsiilly substtuted with unsubsrmited alkyvl ansubstituted OOy alky T unsubsttuted iy
(¢ haloutkyis or eveloath vl opticnatly substitured with unsubstituted glkvl and cach R s
horerocveloalkyl, optienadiv substitured with unsubstitured sIRyE Incertain such
embuodiments, € i< a smgle bond, -CHl-, <CHEO= <OCTO T = -CHEACH -

G CHIE CCTRCH O CHLo CHEO L -CLECOOM e - CHC OO L

OO Gr =Sy -

[D06S] In wne embodiment of the prosently dischasad compouxls of structural formnlse

th-i VI as deseribed above. the compesund has siructurial formula (X

(R*),
J P
Y
B | /]\
I 7 L

(RY).. i1\,
m whitch the varnalles are detined as doseribed above swith veferenee e anv od structural
formutac - VI,
[0066] Tn ancther embadiment of the presently disclosad compotads of structural formulac

chO VT an deseribed glweve. the componiad has structaral formala (N

R,
I M
Oht
P
(R t\'s
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in which the variables are defined as described above with reference to any of structural

&

formulae (N-(VII). For example, in certain embodiments, R? can be R,
$ £
i W O g
N N N N
™R, ™R, R or R . in which the R

group is a further substituent, for example, as described herein.
[0067] In another embodiment of the presently disclosed compounds of structural formulae
(D-(VIII) as described above, the compound has structural formula (X1):

ff*

in which one of X', X, X" and X* are N, and the others are carbons (for example,

T

independently CH or C substituted with one of the w R" groups), and all other variables are
defined as described above with reference to any of structural formulae (1)-(VIII). For
example, in one embodiment, X' is N and X’, X* and X* are carbons. In another
embodiment, X* is N and X', X" and X* are carbons. In another embodiment, X' is N and X',
X? and X" arc carbons. In another embodiment, X* is N and X', X” and X" are carbons.
[0068] In another embodiment of the presently disclosed compounds of structural formulae
(I)-(V1IT) as described above, the compound has structural formula (X11):

R
J\(\N
T N)\/A
(R (XI1),

in which the variables are defined as described above with reference to any of structural
formulae (1)-(VIII).

31
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[0069] 1o another embadiment of the presently disclosed compounds of structural tonmmiac
L0 VT as deseribed above. the compound has struciural formala (X5
s N
/‘\/
(R 1 NI
in which the variubles are detined ax deseribed above with reference t:any o structural
formuae L= VI
[DO70] Tn the componnds of any of strucnaral formulse (1N as deseribed above, w the
number of substituents en the cental pyriding, pyridazine, prrazine o pyrimidine, 15 0, 1
v A Lor example in one embodiment swois O T or 20 Inanother embodiment. w s 0 In
ather erbodiments, wis at least 1 and at least one R s selocted from the srony consisting of
hulo, eyvane, -e05=C luorcalkv i, -O-0C=Cy flaoroalky D, -CiEd -
afkvls, OO GOy adkyly, -CiOaNeCa-Cpalkyv TGOy alky i, -ScOQa0-00, Cyalky i, NO-
and -CiCh-Hea mowhich the Hea includes a nitrozen atonn 1o which the -Ctt - 1 hound, in
which e alkvlh Huorcalkyl or heterocveloalky s substtuted with an ary), heteroanyl
cveloathal or heterooyeloalkxl-consaining croup. Forovaemple, in cortain embadinents,
Teast ane R s halo ¢far example, chlora or -0C-Cyalby D for example, methyl, oty or
propyh. Ineertan embodiments, an R is substituted on the central pyridine. pyrazime.
yridising or pyriniading in the mer position eliatis ¢ to the | muiety,
JOTT] Lo certast embodinents of the compoutids ot any ot structural tormuadae (10 N as
deseribed above, cach R is independently selecred from ~C=Cy alkyTh, <00 -Cy haloalk vl
ctor example. difluoromethy L rfluoromethyl and the hken - Co-Caalkyb-L R T
alkyvh-NR "R“'. (o atky 1-OR ™, -0 adke D-CanR ™ 1Ot
alkav =S O R Shadacen, -NOY angl -ON nwhich cach R R and R i independently
sefected from H, ¢ - Ceaalkyli <O, s haloalkyly -iCs Catkyly Lo Coalkvhn 00O,
e D NR T =Ceulkyv i, <00~ abka T-O=nCo-C o atkvin, -00-Ca atky D-CTO =0 -Calky b
aned 0Ol R h-SeO s Coe O aldkv i, and mowhich necalkyl or haloalkyv] s substitated
with an any - heterauryl-c cyeloalhvl- or heterocyeloalhyvl-comaining croup. Forexample. m
e embodiment., each R s 0Ol alkyl, < CpC o haloalkyls, i€ oo Cs alkelLR L 1Ca€
kv D=NRRY, =00tk D-ORY i€ e e adka D-CeoR ™ <t
alkvIeN{O, R !"{ Ailoen, -NOs and -ONCinowhich cach R R and R™ is independently

selected from UL OO alkvh 00540 hatoalkv b -0 O alkvDr 1 OO alkvln ¢, O
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Atk v D= NRTC =l kel =i Cont - adky D=O=cCintC o alky by =i ComCoalkv =i iU alky
aiad (- alovTe SEO e O alkvly, and o whieh ao alkvl or haloslky | s subsritted
with an any |- heterasrvl-, evcloalkyl- o hetereeyeloalkyl-containina croup, For example. in
certain embudiments. each R is Bako ctor example. ehlororor -0 Cyalky s dior example.
miethy L ethyl or propyls D certain embedimenis, cach R s independently haloeen e 1
Cly, unsubsatuted (07 -Caalhoxy roee,. methuxy, athoxy, -0 -0 hadealkoxy e,
riflucramethioxwys, -SH. -Stunsubstitoted OO alkvh, -SiC-Cohaloalkvli O ONC NG,
SNEH AN ansebstituted C-C g alkyhy -Nounsubstituted -0 alks b, =N =S8 -Cii-NIH
CiOaNHaansubsttuted € -Cyalkvlic CiOaNmunsobsutated Oy alkyle -CoOOlL
CeOnOmmsubs tituted o alky B 0N SOPRT ANH i COR T heteroeyeloalks |
opticrally substituted with an cunsubstiruted Ry Drand heteraan L eptionally
stibstituted with an funsubstituted O CaalkyDe i which cach R “is iunsubstituted Oy
alkvh, (07 O hettoalkv tunsubssited Co-C eveloalkylror i€ -C ) hoterocseloatkyl
apticially substitured with an {unsubstituted OO alky Ty Ineertain embuoediments, cach R i
wdependently naethy D, ethivl, n-propy L isopropyl, tritucremerthyl, pentofluoraethyl, aeeiv, -
NI -OHL methexy. ethexy, rrluosomethexy. -SEnMe, - hatozen, NOwor ON,
[0072] In vertain embaodiments of the compounds ot any eof stroctural formubae (-0 N e
deseribed above, wois af least one. snd at least one R s NR'R” Lor example. inone
cmbodiment, w is 1o I certain such embodiments, an R is substitured on the gentral
pyridine. pyrasne. pyridazine or pyrnstdine mothe mcte pesition relative o the J mesiety,
[0073] In other embodiments of the conpounds of any of structural Tormulae - X as
deseribed above, s at least one, and gt Teast one R is -00 = :JII;_\'I;-\'l-r i,
alkvle Yo alkyly, in which cach of Y and Y7 s independenily L. -O- S ar -NR
Lor exinnple, in one embodiment. w is 1. Tncentain such embodinients, R is substituted on
the centeal paridime. pyrazine, pyridazine or pyrimidine in the sz position retative to the )
maiery . T one particular embodiment, B s -CH NGO -CHE-Cr =00 1
[0074] In certain eobeadiments ot the prosently disclkosed compounds of strucwaral formulae
X s deseribed above, the compound has the structural formula cNTV

“._\.1._

0 (R,
() (7% 70
gk)< rm |—N L\Vf, ,—
(R

(R, NIV
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in which b s absent, -Ci0im, iR = or ANR'CIO5= 2 is Oor 1Y s N Cor CH e Y
s N C o CH:Q and G oare cach independently g single

Pusriel, <CH o= <CobhiR Y 5, R e, CHCH - T b

cxample. CHOENRT or SNRECHO -, -L-CiR W e w000, -Caalky Dy inowhieh the e €
alhvTnis bound o the RY moicty o the ring svstom denored by “ A7 or -SiO1- vis 0] 202
or 4 each R s independantly selected from -0 =0 wdky h -0C)-C hadoulky b <00ty

IRV TEAE, O ChalkvTetlet, O -0 alkvle Cake 0 - Cualky e Hea, €

alhvhT =R, =ConC o alhyD=NRR™ 00Oy tlhy D=-OR ™, 20U albyh=C iR =0€0,-C
HIENGEEN R IR R labogzen, NO-sand ONLand s R' on the same carbon aptionally
combine to form osesand R s Het or Ar and all other variables are defined as described
above with reference toany of structural formula -t N1,

[VOTS] T cortain embadiments of the prosently disclosed compaumids of stractural furmula
CNIV ) as deseribed above or example. those in which I s <Cooi- orabsent Y is N Y
SN i other embediments. dfor example. those m o which £ is CoORNRY LY s Cor CH
and Y i L Inother embediments, Y is Noand Y is Cor CHL Inoarher cmbidimoents, Y s
Cor CHand Y7 is Cor CHz insueh embodimenrs, the B! and Comoietios can he disposed. for
aanample cds te ong anether on the eyeloalks Tring i certiin emboditnents ot the presenthy
disclosed compounds of stroctural formuks XTIV as deseribad sbove, i< | I othier
cmbuodiments, 21 &

[0076] In cortain eoibediments of the prosently disclosed compoimds of struciaral formulae
CH=eNIV T s deseribed whove, D' D7 and 1Y are w1l CH or C substituted by one of the w R
anid the R meiery is an aptionatly-substitated piperidine. bor cxample. in ame cmbodinent, s
contpeund has structural formula ( XV

.
vl

- /\’_ \/ '
_T/E\Ii/ \\ | \CW A

i whieh alt variables are and all u~ deseribed above with respoct to any of structaral formulage

t XA

e XAV Inene such embodiment., v is O,
[0077] In uther embodimants of compovids according ry souetoral tormula (N e ot the
[

, - . . s ' ! :
R s B Faroxample. the IFean be substituted at the carbon alpha tocthe Bomeleny

Accardinglyin cersin ambodiments, a competitad has sttuctuesl farmula XV

P
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F
(R S S gt R
e
@ N RY
T N N~
(R (XVI),

in which v 1s 0, 1. 2 or 3 and all other variables are as described above with respect to any of
structural formulae (1)-(XIV). In certain such embodiments, v is 0. In one embodiment, the
E' moiety and the F are disposed in a cis relationship to one another, In other embodment,

the E' moeity and the F are disposed in a trans relationship to one another. For example, the

compound of structural formula (XVI) can be provided as any of the four diastercomers of

structural formulae (XVIH-(XX):

F
(R4)XJ S E‘ (Riﬁ)v
§\| Ay
T N N R
(R%) (XVIID),
F
(RY S asth
J — 1 3 (R )\I
M, j
\, 7 g
N N\G/R
(R%), (XVIiID,
E
H R‘f'),,
z N\ /R’,
(R3)~ (XIX),
(R4)x (Rlﬁ)‘,
/‘/ Q—l-N Mo, BT
(R (XX),

in whichvis 0, 1, 2 or 3 (e.g.. 0), and all other variables are and all as described above with
respect 10 any of structural formulae (N-(XV1). Compounds can be provided as mixtures of

diastereomers or enantiomers, or in diastercomerically and/or enantiomerically enriched
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form. In certain embodiments, the compound is provided in substantially diastercomerically
pure form, for exemple, as substantially diastercomerically pure ¢is compound, or
diastercomerically pure trans compound. In certain embodiments, a compound is provided in
substantially enantiomerically pure form, for example, as one of the compounds of structural
formulae (XVID-(XX).

[0078] In certain embodiments of the compounds of structural formulae (XV)«(XX), the

compound has structural formula (XXI):

J - ; (R"’)v
"y £ /\l
\\ /) N\ /R'If
Q
Ry (R © xxm,

in which all variables arc as described above with respect to any of structural formulae (1)-

A

T
NG R X ,
(XX). For example, the G moiety can be s¢lected from
F 3 E
; \ # ¥
17 17 17 17
e ARG b e W
L
N R' N R
N~ L : g 2 ¢
G and G . in which the G-R'” group is as described

herein. Such compounds can be provided as mixtures of diastercomers or enantiomers, or in
diastereomerically and/or enantiomerically enriched form. In certain embodiments, the
compound is provided in substantially diastereomerically pure form, for example, as
substantially diastereomerically pure cis compound, or diasterecomerically pure trans
compound. In certain embodiments, a compound is provided in substantially
enantiomerically pure form.

10079] In the compounds of structural formulae (XV)-(XXI), the regiochemistry around the
central pyridine can be as described with respeet to any of claims (1X)-(XI). Moreover, the

E' moiety of any such compounds can be absent, -C(O)-, -C(O)NR'- or -NR'C(O)-. In one

36
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such ermhodimenr, g compaund of iy of steactaral tormulie i XV 0XX v af strieraral
formula i XXy
(R,

N\t

i whieh all varablos dre as deseribed above with respect o any of struetural Fermudic oD

{.R'.‘r._}
?{\ /\_./\I
N R
. ~,

tXND Fot examiple. the & meety can be seiovted bom

F F E

~g Q;"\)\ 7t :
/Nx\ ~ N x /'" \,\/'N'\{._/F* \/N\(-./P-'

J—

o .

~ N
N~ Nx, - L‘\\/‘ J\.L,,/

v .. 1 > .
and s hich e« R srougy is as desernibed
horenn.

[DOSO] [n certain embodiments of the compeunds according w strecwaral formula (XY -

|

CXXIT the ring denoted by BT s it I eertam snch embodmments. Y
and Y i CH or O substituted by ome o the € R I other sueh embodiments, both Y and Y
are N, Far example, in certwm embodiments. compeunds aveording e structars] formulie

XV NN have structural formw e t XX

:R'\"'.:.-.
— 1 N
r N S
A \'\) | N (i<
e /

N N P o
"H I3 {TPJ’]_\ ‘ y

G (N
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in which in which all variables are as described above with respect to any of structural
formulae (D-(XXIT). In one embodiment, Y' is N. In another embodiment. Y' is CH, or is C

substituted by one of the x R', For example, in certain embodiments, compounds have one of

structural formulae (XXIV)<(XXIX):

(R*)
ﬁ/\N N\
o Y'\) | Z s‘
(R, (R 3 \CL R'?
N (XXIV)
(R\‘), :
r/\N N r
Y’\/’ I N
Q/ &
R R\
N\ R‘l7
G~ (XXV)
(R*) z
iR
Y1\) | .
Q/ S
(R (R,
N\ /R17
G (XXVI)
(R*)
’)/\N I N\ 2 E
o/"’\) F N:m. ;
i o 0 OJ R
ST (XXVID
(R*)

Q
(R R*),

r\/\N N :
: | R ]
N RII
¢ N XXV
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, 0
tR*3, J
H
el |/\/\\N/ S Iy %
A | Ry E
/Y‘ y M
) \.i__l ™~ / -
(R, ' (R
' 0 ~. N RV
NG NN

rwhich i wlaeh all vartables are as deserihaid above wirth respeet te any of structural
fernmiie (A NXTD, Tneerain embodiments of e conpountds of structural formulae
CXNIVOXNINL Y s CH or C sabstitited by one of the x R?, In certain embodiments o' thy
competinids ot structiral tormulae (NXEVOXNIN L wois 00 Inother such embodiments, X is
O sl cther such embodiments, both woand x are O, In any such cmbodiments, R can by,
fur example, T or unsubstuted (€730 alkvh such as methvl, Compounds according e
structural fermulae ENNV TR XX can be provided as nixaures of dissterecmers or
coantioniets, of in diastercomericallyv wwd or enantiomericaliy curiched terne, i certain
smbodinents, the compound i provided in substimtuddly diastercomericadly pure forni. fis
cvample as substantislby diastercomenically pure ¢is componnid, v diastercomericully pore
trans compoumd, Ineeriain embadinments. 9 compoond is provided i substantially
cnantivmerically pure form,

(00811 [0 the compoennds eof stracturs] tormilac « XV R XNXIN T as doseribed aboa el Gand ©
cint e as doseribed above with retorenee to structral formmlue (H-tNIVL For exampia, in
certain ombodimoents, Goas CHL OO, or SO Do cerrain ombodimients, Goas CHEL OO, SO or
).

[0082] In the compounds of stractursd formulae (X - XXX as deseribad aborve RY and 1
Ll be as doseribed above swith reference 1o strucrural torraulae (1 XV, For example.
cortain embodiments, R is an optionally substituted phony | for example, substituted witn 0-
2R P aroups as deseribed above, Inether embodiments. RY s an aptionally substitmed

hotenvsry L tor example, substitured with 022 R7 aroups as doscribed above, In corain

A

e

emibesditenes, s (), wowhich (3 s as deseribed aben e The rme sestem
denoed by A and 18 optionsl R substiyients can he. for example. pheny] subsututed by 0 2
R " groups as deseribed abuv e T other embediments. ring system denioted by A und its
optional R substrruents are fieterenryl for example. substitured with 0-2 R™ groups as

deserihed above



WO 2012/016217

PCT/US201 17046019

[0083] As examples, in certain embodiments, the compounds have one of structural formulae

(XXX)HXXXV):

/ N\
\ /
\

i | — .
i (R
Q N
Ne e
N
" Z N = -
{(R™p g l I R
N
N o 7 &
" e
N e o
e

/N
\ /

x & N N\ E
(R 52 ' | Ry
™ & N, Z
Q ! -
| [}
N\G

10

(XXX)

(XXX

(XXXI1)

(XXXII)

(XXXIV)

(XXXV)
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inwhich O G R and R ™ are as deseribed shin e with reference 1o structural fornmlae 13-
(NXIX0L Tacertain such embediments, RY s T T eertain cmbodimenis, G is CHs COLor
SCrC In et ambaodiments O is CH COL SO or O Compounds aecording to structuzal
formuitar INXN -ONNXV 1 eun be provided as mixrores of digstercomens ar cnantiomers. orn
diastereamerically atd or crantiomerically enriched form. Inccertain embodiments, the
companind s provided m substantiilly diasrercomerically pure form, tor example. as
subsemtially diaswereemerically pure cls compenitd. v diustercomericallv pure trans
compounid. b certain enbodiments, a compound is provided m subsrantiallye
cnantivrerically pure forn.

[DO84] Tn wther entbodimants ot the presently disclosed compaunds of strucrural fermtae
(N as desenbed above, the componmnid has the structural formula COXXNV T

iRy, ) Ry

N A
OFOLYA0W
o ” "4 DN - ~ _R

o (R ' (NXNV T
mowhich the ring svstan denoted by =C™ s @ ponoevelic arvlene or heterearvione, ot
mutyelie drylene tused to aheteroeyeloalkh vl and all other variahles are s detiwed sbove
with respaect toany of struetiral formulae iT-a XTIV For axample. in cortain embediments.
the rinz systen denoted by (™ s @ phenyiene, for example, a Td-phenylene T other
cinbediments, the ning svstem deneted by C7 s g monoevelic heterearviene, such as a
pyrrdyiene dtor example, a L 3-pyridyviene s o A-pyrazelviene ifor example. a
LA-pyrasolvioner a funmvlene cfor example u 2od-timanvlene: or o thienylone iior exumple,
a 2.4-thienvlened, In other embedimenes, the ring svstem denoted by =07 s a2
LA Aetrahyvdrotsagquimelinglene <for example, a 1,23 4-etrabydroisequinolin-2o-slene
[DOSS] In wrher embodimenis of the presently diseloseit componnds of stuctirl firmulae
(- NTTE s desenibed dibaon ¢, the compound Iais tlie stnctural fermula i XV

R,

‘(v)/ G NXNVIDL
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inwhich 2l is Oor 122 Oor 1LY s NG Car CHE YT i N Car Ol cach o the y R can
e disposed enther spire-tused ring: and all vther vartakles dre as defined sbove with respect
te any of souctural formulias (D=0 NIV,

[D086] Lo certai cmbodiments ot the presensly diselosed compennds of stroctura] tormida
ENNXNV I as deseribed above tfor example. those s which B! s <Cits orabsenty, Y is N
and Y7 i N Inother embodiments, ¢tor essmple. those in s hich Fis <Cro-NR-0 Y s ©
or CH and Y 15 N I ather embodimants, Y is Noand Y7 is Cor CH. In other
enmhoditenis, Y is Coor CHand Y™ iy C o CHL o certain erbodinients of the prosently
disclosed compounids of strueniral formula e NXNVITas deseribod atover 218 Tand 22 s 0,
Ty other embodiments, 21 1~ Oand A2 18 1

[DO87] To one cmbaodiment of the componmds of structural forrsuda XV O NXXV T as
described above, Qis a single bond, In another embodiment, O is -CH~ Inoother
ambediments, ¢ s -CO)- or =Si e, I othor aimboditents, €

i CoNFECTO or CHE-NH-CoOn L o sother embodiments.,

s =CCH = =CH O = -CHECH -, =CHEO = or =CHIE- Inoarther embodimants, € s -3
o other embodiments. € s -CTHO - o QCHROH -0 Tnoother catbodiments, € s
CHCOUN - o -CH COORD-,

[0088] Lo one embedinent of the componnds of stroctorad tonnula EXFV o XKXV T as
described above, (s =CHa- 0t other cmbaodimenrs, Gois -Co0- o -Sidh-0 Tnwther
cibodiments, s -CHUCH b or -CoCH -0 o other embediments, Cris -O- Inoother
cmbediments, Gois CoORNH- or CoOQR NHACH - Inother embodiments, Gois - CLE CH-
It other cmbadiments, G a single bond, T cilier embodinents, Gris 0= Inother
cmbodiments, s OCH = or € THCHAO- 0 Inother embediments, Cois -CTrCOOMN e
ot -t HCEOO -

INORY] In the presently disclosed compouds of strucrural tormiliee ENTV IO XXXV s
deseribed aboy ¢, the above-deseribed € und G moictios can be cambined i uny possible
cambination. For example. inone cwbadiment. Q@ iv a stogle boud and Gos -ClH or - Cey
I anether embadiment. Qis CHe or -C0O) and Gis o single bond, Inovet spaother
cribeddnaent, Qs CH - or -CiOh-and Gois <O - or =i

[DO90]  In certain embodiments ol the compounds of structaral formulae (NXTV =t XXXVID
s doscribod above, the ring system denotad by "A™ I arv ] or hictensarvl, as deseribed above
It one embodiment, the ring svsten deneted by A7 i substiuted with ane or mere
cloctrm=withdraw g groups as deseribed above. T another embodiment, R is substituted

with one or mord elecron-withdresw ing gronps as deseribed above, In cortaim embodiments,

12



WO 2012/016217 PCT/US2011/046019

the ring system denoted by “A™, R'” or both are not substituted with an aryl, heteroaryl,
cvcloalkyl or heterocycloalkyl-containing group. In certain embodiments, the azacycloalkyl
to which -G-R'” is bound is a piperidinyl; in other embodiments, it is a pyrrolidinyl.

[0091] In the presently disclosed compounds of structural formulae (XIV - XXXVID) as
described above, vis 0, 1, 2, 3 or4. In one embodiment, v is 0, I, 2 or 3. For example, v can
be 0, or canbe | or 2,

[0092] In certain embodiments of the presently disclosed compounds of structural formulae
(XIV)-(XXXVII) as described above, two R"® groups combine to form an oxo. The oxo can
be bound, for example, at the position alpha relative to the nitrogen of an azacycloalkyl ring.
In other embodiments, no two R'® groups combine to form an oxo.

[0093] In certain embodiments of the presently disclosed compounds of structural formulae
(XTV)-(XXXVII) as described above, v is at least 1 (for example, 1) and at least one R is F.
In certain embodiments, the ¥ can be, for example, disposed at a position alpha to the E!
moiety. When the F and E' are both disposed on saturated carbons. they can be disposed in a
cis relationship with respect to one another. For example, in certain embodiments, a

compound has structural formula (XXXVIII)

D v4\G B
(R (XXXVIID),

in which Y is N or CH and all variables are defined as described above with respect to

(R o

structural formulae (1-(XIV). In other embodiments, a compound has structural formula
(XXXIX)

o
J\%P =\ Eh, A
() ], 7
) Q DII_N R AR
(R (R*) . (XXXIX),

in which Y* is N or CH and all variables are defined as described above with respect to
structural formulae (D<(XIV). In other embodiments, when the F and E' are both disposed on
saturated carbons, they can be disposed in a trans relationship with respect to one another.

For example, in one embodiment. a compound has structural formula (XL)
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LgA y 'F'
P \ _ J\’:IJ "?\\//| Sy
&A / B 0y /) W
SNy O N N AR
iR™, (R tNI 1

inwhich Y7 i N o CHEand sl variables ave defined as deseribed abas e with respect

strnctiral fooninlae cL-A XV Tnanethor embodiment. @ componnd has stnietrad fermala

(NI
||?"I e
(-\ --,(\ /J‘\D _\ Eﬁ”
B =N /> ‘ y
A D1 ¥ R
fF!:"';». ! e )
AR (R*:, NI L

inwhich Y7 s N or CH ad all variables ave defined as doseribed abis @ with respeet
structural tformuliae (h=-(NIV L Compounds according re structaral formalse iNXXVTID-
ENLEcan be provided as mixtures ot disstercomers or enamtismiers, or in diasteraemericaliy
sl et cremtiomenically entiched tonn, o certain embadimonts, the compaound s providaed m
substantially dastercomencadly pore for, for exaniple. as substantially diastereomerically
pure Cs Componiad, or dinstercomarically pure trans compound. In carniin embodimonts, o
componnd is provided m subszmtially enantiomerically pure form.

[0094] 1o certain embodimenis of the presently disclosed compounds ot structursl farmales
CNIV RN D as deseribed above, when vis 4onetail four RY maietios are ¢ -Calks
[095] Lo ceriati cmbadhinents of the prc.\cml\' disclosed compennds of struetural tormulae
NIV I-ONL Dras deseribed above, cach R is 1t dulklhlullll‘ selectad from =i -t

alkylic Oy O haloalkyDy i for exannple. diToeraancthyiorifluorsnethvl and the hike g, -iCa ¢
alky D= =R <00 alkvD=NRORY, A Cam€C ki li=OR ™ 0 Camtn tlhn D€ C0nR ™ e
kTS0 R halosen, NOs and -ON and twe R on the same carbon eptionally
comtbine te o oxe, in whieh cach R (R and R s independently selected from 1, ) €
ahka i, -0 -C o haloalky i, =00t alRe DT =00 a-C kv, =i Ca-Cnathv-NR T

alkvli =G Cr Ry Onn G Cualbv o Co-Cn alky T CoOn 1O - slkv D and -
alhvD-NeO =iC=C alkvly and 1w hich no slkel or haloalk sl s substitated with an arv]-
hetersarvl eveloalkyl or heteroeveksalkvi-contming coonp, For example. i one
cmbodiment. cuch RY is —t6,-C alky Dy, -0 C=C hatoadkv by, =00 G-C stk -1 R il
alkyTENR R0 -0 atkvD-ORY. e 2 alkvD-CoonR ™ i

I it “ - i< . .
alkvl-niOn, R Chaloven, -NOwand CN and twe R on the same casbon optionally
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combine o furm oxe, i which cach R R and R™ s mndependoitly selected trom H -o07-C -
alky -0 O Dloulkyln CuCvoalky el i CaCs alkvT o atkyl NRCH €

alkvhy <i¢Ca-C alhvl-O=0Ca-C - alkely, <0004 ke h=-CooOna= Ca=C v alky Ly and -0 -C
alkyle-StOne 0 Cs alkvli and mowhich no alkvlor haloalky] is substitated with an arvl-
R i independently halozen teg., Fo Clu unsubstitnted (€ -0 wlkony) 10,0, motheay,
cthoxyvy - Cp-C o holoalkoxy i e tritTuoromethexy s, SHL -Stunsubstituted €O alkyy,

SO -C haloalhe b, =OFL -CONC-NO L SNH L =N ansabstitateid -0y alky b, -Nounsubstituted
CoC0alky D N CeSFa CTOR-NH: ConNHounsubstinured Oy alkyl,
CoOaNunsubsututed OO alks Day -Coln O, CinOounsabstituted -0

alkvli, =N (NO:R . ANT € DR hererocyeloalkyl aptionally substitated with an
cunsubstituted C-Ca afky Dy and hetereary optionglly substitated with an tunsubstruted Cr (s
alky Dy, in which cuch R s cumsubstituted ©,-Ca alkyty, o0 haloalkvlounsubstituted € (.
cveloatky Ty or (€ hereroeveloalkel s optionally substituted swith an funsubsutaied € -Cy
alkv iy and fwe Ry optionally comie togethor to furm axe. I certain embadiments, such RY 1
independently methyl. ethy ] n-propyl, isopropy L irfTuoromethyy, penatluoroethy], seetyl
N -OH, methexy ethesy mifTuoromethexy, -SO Nes -halozen, -NO- Ny =SEor -ONL
and two R o the sume carbon optionally combine fo form oxe. I some cmbodiments, one
R' s -CHONRR  which can he hound. for example. at a position alphs relative o the
pipertdine mitrowen. or a the position lnked te the 1 niety,

[0096] [n certain embodiments of the presently disclosed compounds of structurs] formulie
ENIVI-ONL D s doseribed ghove, R s an unsubstitured arvl wr heteroaryl, T other
cimbodiments. the R' AT or Het is substitured with 1.2 or 3 substituents imdependently
seleeted From =00 -Caalky D <0 C-Cy ledoalks B cior example. dithuoromethyl, trifluoremetind
and the HRen e alkvliel=R 5L a0 Ry TNRUR™ <€ Oy alkv B-OR™. o0,
alkel=CiOIRY 4 Comt e alhy =S O R <lalogen, -NOH and =ON| inwhich cach R R and
R s mdependently selected from HL 1O -Calkvh, O hadealky i, Co s

alkvli-Lo4 0 - Calkyli o, :1Ik_\:1i--f\iR"t(_‘,-.-(".-, alkal 0O slky h-O-00 - O,

IEVTY = Cons tdhoy D=CiOna(C o~ albv Ty atnd =00 -C Ry D=SeO i =0 Cu-Ce kv by anid
which mecalkyt o habsadke? is substimted sith an arvl heteroarvl . evelealkyl or
hotereoveloalky l-containing aroup. For sxample. in one embodiment, the Y Aror et is
substituted with 1.2 or 3 substituents independently selected Trom 00 4 alkyli OO
aloalbv Dy -0 CmCoalkv bt =R L S alkvl-NRTR™ 20Ut s alhyD-ORY —i¢ O

alkv-CroR"™ OO alhe =S, R Alilogen. -NOGand -CON, inwhich cach R R und

13
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R™ s independently selocted from FL-0C - alky s, =00 -0 hadasalky Ty, =00

albvhy E O alky o 0CralkyD-NRYGCCralky i 0O alky DO 04

alkyly, <o -0 -k D-Cotn-00 O alkylvand -0C=C alke D=SeOng ~iCa-Calky T and o
which ne alkyvl or haloalkyvh is substituted with an arvl-, hoteroaryl | eveloalkyl- or

heterces clualkyl-containing group, [ certain embodiments, R is substituted with 1. 2 o 3
stthstituents selocred trom bl ovane, =00 =0 haloalky Dy -O-0C-C g hurloalky D, 00675
alkvhi, -0 O alkvhi, -CrOa-0C Oy alkvtis -C -0 G- Cyalky i -CroONe -G

allv T Ca-Cp ke b NOH and -CoO-Flea s hich no alkel or haluedky s substitured with an
arvl- heteroarvl-. cveloalkvl- or heterooveloalkyl-containme croup. In certain ambadinients,
RY is substituted with 1.0 ot 2 substituenis selected frem hidlogen te.c. FCh, unsubsttuted
(0O O alkoxy e g methesy, ethoxyvi, OO talaalkoxyi ceug, tritluoromethoxya, -SILL -
Stunsubsttmed Oy o adke i -S0C) o haloalkyl OFT0 ONCNOS NI NHionsabstituged
Ci-€ palkvh, Nounsuhstitured €-Cgalkylb, NG -SEa =CHOD-NEL- CeENT Husubstitured
Co-Cyalkv Dy CroNtunsubstitated €O skl ConOH, CionOaansubstituted €€ o
alky D -ONFDL SOCR TSN COR T heteracyeloathyvl sptionaily substituted with an
tunsubstitnted € -Coalkyh and heteraaryl optionally substitnted with an cunsubstitured O, 40,
alkyvly in which caeh R is msubstituted Ci-Coalky s o -C Taloalks unschstituned C-C
cvelowdks bror o000 hereroeyveloalkyly eptionally substituted woigh an cunsubstitized € O,
alkyvhn and two Ry optionally come tomether o furm ove. In eerrain embodiments, 2uch R i
subsrinted with 12 or 3 subsutients selocted from methvl, ethvl popropyll isapropyl,
trilucromethyl, pentatlnorocthvl acetvl NHL OHL methoxy, ethovy,

riftucremethony, 8O AL shaloren -NCG- NG =S ar-ONC R can be substitwted with, for
example. one snch substment, or tve such substituents.

[0097] In certan embodiments of the prosently disclosed contpeimds o structral termlae
ENIVIEN L as deseribed abwve, an least one of RT and the ring systemn denoted by =~ A7 is
substituted with -CcONRTRT dnwlieh R s seleeted from (0 -C alkvh, (-0,
haloalkyls d for example, difluorsmethyl mitlooromethy] and e Tke, i€,C

Alkv it O skl O sl kv D NR -0 alka T 20O alkn OO Oy

athy Dy = ConCn by DGO O alky D =00 - alky =S O 0-0C=C alRy D i hich ne
heroreevetontkyl alky] or haboulky ] s substutoted st s arvl heteroaryl- evelial kvl o
hotereevetoulky l-eontaining crovp, wnd R s =HL =00 =Cpalkvh, -Citn=tC-Cyatka b

of OO C Oy adky D s whaeh peooC ) Oy kvl sosubstitured by an arvl heteroaryl,
cveloathy! ur heteraeyeloathy l-comtaining wroup, wr R and R toeether with the nimegen o

witieh they wie hound form Hea dor oxample, morpholine, piperisiny b pyorolidingl or
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piperiding by I cortain embodiments, heterocyeloatkyl alkyl o hatoalky) croups of R and
R™ wre substitured worh 1L 2 oF 3 substituents selected from halozen ez FoCl
nnsubstingted (C-C alkoxyy teaos methoxy, ethoxy b -0C-Cl halioalkosy e,
riflucremethoxyi. -SH. -Scunsubstitated € -CualkvTn SoCy-Chudealkyti -OHL N NOS
SNH SNHamsahstituted C-C cathy b -Naunsubstirured C-O alkvli =N =SE -CuOa-NIH
CienNHigasubstitated €7-C wdkyv h, CooOaNunsubstituted €-Cy alky s, OO
CoOnOnabhstitnred C-Coabkvli N (SOR 7N COR L heteraevelvalka |
apticnal v substituted with an cunsubstituted Cp-Cl alky Dy wnd heteroary ] eptionally
substituted swith wn cunsubsritured O Coalkybo e which cach R s issubstituted € .
alky D, o0 -C hadoalkyliansubstinted Ce-Cloveloalky b or (- heteroey cloadkyl
opticnally substhiuted with an cunsubstituted O O alkviy wnd mvo Ry oprienally come
toecther to o oxa. Incertain ambaodinents, the herervevelualky L alkyl or haloalky] eroups
IR and R are optionally substituted with aeetvl =N O methony. othoxy
rifluerenethoxy, - SO halogen. NO> N SEor ONL T one emibodiment, R s
R 7 are both HL T another emibodimenr, R0 CHand R 1L

[D098] In certain embodiments of the presently diselised compounds of stmctarad termula.

Pt v L. . . L . . . s e e :
EXTO-EXT [ as deseribed above, the G-I moteny is selected froem the group consisiingg of




WO 20020106217 PCF/US20 40019

CROINCHZ 2 monnsevelic heterocyelosdky i example,
retrahy dropyvrans [ merpholinel, piperidingl piperasiny Dy substitused with 0, T or YR™
meneevelic heteroarvl ffor example. pyridvl soxazolvl oxazolyvl pyrrolvl thionyvy
substituted with 00 1or 2R manoevelic heteroarylmetiiyl- i for exarple, py tidylmerhyl,
noxazelvimethy L oxascdvimethvl, pyrrolyimethvl thienvhuethyhi inwhich the heteroars | is
aubstitnied withi 0, 1 or TR or moneeyelic heteroaryloxy- (for example, pyridvlosy,
ovazelyloxy, oxazel loxy, pyrralvlosy, thienylosyio i which the hereroary s substituied
with 0, 1 or 2R i which each R ™ is independently seleered from lalogen e, 1. Clh,
nasubstitiwed (O -Cealkony  eoos, methoxy, ethoxva -0 -Cl halisalkosy yie .,
rriflucoremethoxyi, SH. - Stunsubsaroted O Coadkvb, o SeC - halealkel, -OHL -OND NO-.
SNHACNHunsabstitated C-Cgalky Dy -Ndsubstitured C-C7 alby b, =N =S 000N,
CioaNHiunsubstitated €O alkvh, CidaNtunsubsttuted €O alkv D ~CodnOH,
CinOmsubstituted C-Cathy T -ONH L SORT. AN €COR L heteroeyeloathy |
cptionally substituted with an consubstirated - alkvh and heteromy ] aptionally
stbstimzed with an iunsubstituged Co-Coalkyh, m whick cach R s tunsubatituted ¢,
alky Iy =C haleatky Tiunsubstituted C=C oveloalky Dy or (€7 -C heteraescloalky )i
optionally substituted with an cunsubstituted €O alkyvln Tneertain embodiments, ne R s
substituted on the ring of R T other embodiments. one R is substituted on the vings, i
cxample, at g para-postioal of a phenyl, s menpositiva of a phonyl or ara 3o or 4 position
et a hoteroaryt or heteroeyeloalkvl (as counted trom the attschment point ot the YL Y or the
ring svatenn dencted by “C™ Certain particular identitics of the -CGeRY miasiery will be
found by the persen et skillin the art mn rhe compounds described Below with respoet to
able I Those et skiltin the art wilf understand that combinativns of such «C=RY moioties
atth other subcombinustions of features disclosed herein is specifically contemplared
[0099] tor example, in certain embadiments ¢ the compounds of tarmudae EXTV 0N Ty o

. i° . . .
deserthed above, the -G-RT morety s selected trom



CFKO\Q}LL XO\QA CNO\
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iy H . 4
O R% N R N
e’ T X N \”\/ AN

120

SF- R
R | ™ f.':.-/ N
¢ - / s - : -
/ R'u’ e -
O W ~ IT /"ﬁ // \l [/
|\/,H e . N B \/”\ & -
ST ~T Ny o 7% heraroeveluilky |

vpionlly substituted by alkyvhand or hadocen, OQ-heter-arvl oprionally subsututed by
nnsubstivited (O -Cp alkely and or belogon, H, CeonBu and isopropy L o hich ¢uch NXois
independently b Clor Bropreferably For Chyeach R is uisubstituted o -Cy alkvla
utsubstituted 10 -0 haloalky D or evclalkyl opticnally sabstitured with unsubstitured alb vl
nnsubstitutod (- alky by ansabstmted (C-Cy hadoalky [y or oy Cloalk vl opiiomally
substituted svith unsubstituted alkyh snd cach R s hetens eveloatkvlh opticnallyv substituted
with unsubsrizuted alkyl to cerran such embaodimenss, ) iva single howl, -CH - -CHN G- -
O T CTLCT e O 2CHE RO e CROT e O HEOH | CHICOON e

CHUCOORG- -CiEh- or =Se00 - As the persest of skill i ithe et will sppreciate, the

\\

A
XA,
Sy - e ] - . ) 3 . ) )
R, masicty and G-R' raeietios described above can be combined 1o virtually

any combination. and such conbrations are specitically comenplned Iy this disclosire,

Fuor exsample, in certain embudiments of the presently disclisod caompounds of structugal
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o

formulae (XIV)-(XX) as described above, both the R, moiety and the -G-R'’

7
(Rm)w—O\/
N e

moicly are (for example, 4-fluorobenzyl or 4-cyanobenzyl). In

(R™)az
% NNK

other embodiments, the (R moiety is (for example,

7
R |
N

4-fluorobenzy! or 4-cyanobenzyl), and the -G-R'” moiety is (for
example, 4-methylphenoxy, 4-methoxyphenoxy, 4-chlorophenoxy, 4-cyanophenoxy,
4-cyano-2-methoxyphenoxy, 3-methylphenoxy, 3-methoxyphenoxy, 3-fluorophenoxy or

J-cvanophenoxy). Of course, the person of skill in the art will recognize that other

o5

(R%) and -G-R'" can be used. Such combinations of

combinations of

o

(R%) and -G-R'" in combination with other combinations of features described
herein is specifically contemplated by this disclosure.
[0100] In certain embodiments, the presently disclosed compounds have the structural

formula (XLII):

R :
|/\ N Ny R!
| | R'),
e D% A
(R j
G (XLII).

in which the variables are independently defined as described above with respect to structural

formulae (1}-{XLI). In certain embodiments of the compounds of structural formula (XXI), T

51
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is HLo i eortain embadiments of the compomuds of stroctaral formuda (XY |

as described gbove with respeet e structural tormulac iy (X1

andd <CeRY s benvovl, benzenesutfony L, phonvl, [-phenylaths |,

P-methy-T-pheny lethvl, -CHCOOsCH =3 D-plionv ] substituted with 0 1 or 2 R ™ e
deseribed above. or dmethoxybensavl iy Cok or -CHCake Incertain ambodiments,
Ci-R' is as deseribad above with raspeet to straetural formudae (H-0 XD, and 1 is banzoy:
benzenesultenyl T-methyl-T-phenvlethn I heteroovelvalke L heterourvimethyl or hoereroury |
aibstituted with 00 For 2 R ™ as deseribed abon e, or 3 3=difluorabenzvl <= ak, 1C4-C,
alkvNICTO- o (O alky by Tnceertam embodiments. Y s NL Inether embodinmems, Y ois
CHE or O substitured by one of the < R

[0 ] I cortin cmbodiments. the preserly disclosed compaounds b ¢ the structueal

ternmmb o XTI

F.-1
I (R,
T/Y\\-/ - ‘*H/Hx /7
G N R
~ ,
L iNL Ty,

i which the vanables are independently detined as deserbedd above with respect ©e structural
formudae (Lo XL Ineeriain embediments ot the compounds of structurad formata oXT 1.

Iis H Dneertain embaodiments of vhe compoinds of structaral tormula o XU T s

as deseribed abov e with respect te stroetural tormwlae iy (XL,

and <C=R' s bonzant, benzenesubfony ], phonyl, i-phenylethyvt,

Fomethvl-T-phenvlethv] -CHCOCORCH -3 < ephenvl substituted swith 601 ar 2 R as
desaribed aboy ¢, or bmethoxybensyll -Ci0)-Cak or -CH=-Cuks D certain embodimienns,
Ci=-R' s s deseribad above with respeet fe structural termutae i -t XTI, wnd T is henzovl
benzenesullonyl, T-methyvl-1-phenviethy . heteroeveloalkel heteraarvimethn | or heteroury |

substituted with 0, 1 or 2 R an deseribed above, o1 3.8difluorchenzyl, -C o0 -C ak o=
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alkylYC(O)- or (C-Cg alkyl). In certain embodiments, Y is N. In other embodiments, Y is
CH or C substituted by one of the x R”.

10102 In certain embodiments, the presently disclosed compounds have the structural

formula (XLIV);
R‘)X Rﬁ)l
XS Oy
N l \x1 N R"
3
(R

0 (XLIV),
in which one or two of X', X?, X" and X" are N, and the others are CH or C substituted by
one of the w R”, and all other variables are independently defined as described above with
respect to structural formulae (1)<(XLIII). In one embodiment, X' is N and X, X" and X" are
CH or C substituted by one of the w R*. For example. in certain embodiments, T is (C;-Cs

(A

alkyl). In other embodiments, (R . In certain embodiments, the T moiety and
the G-R'" moiety are independently benzyl, 2-phenylethy! or phenyl substituted with 0, | or 2
R* as described above. In certain embodiments, Y is N. In other embodiments, Y is CH or
C substituted by one of the x R”.

10103] In certain embodiments, the presently disclosed compounds have the structural
formula (XLV):

N
N X,

in which one or two of X', X*, X" and X* are N, and the others are CH or C substituted by
one of the w R', and all other variables are independently defined as described above with
respect to structural formulae (14X LIIT). In one embodiment, X' is N and X, X" and X" are
CH or C substituted by one of the w R*. For example, in certain embodiments, the
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;.
LA .
X A
Qe
: ity and the G-R° moiety wre idependeirly beoal or plionyi

substituted with 0.0 or 2 R™ as deseribed above, [n cerain embodiments. the € wnd the
NR' e substituted poea trom one another on the phenylene, Inovather embodiments, the O
and the NR'are substituted mreza trom sne ansther on the phenviene.

[0F04] In cerain ciwbodiments, the prosently diselosed compounds ive te structural

formuia X1V

(3 (NI V1

m s hieh thie rma svstem denoted by O s heteroan lene thor example. monoevelw
heteraarslener, one or twe of XXX and X are N and the athers are € H o € substituted
by one of the w R, and wl] other varisbles are mdependently detined as deseribed above with
raspet to structiral forninlae (=X LG Tnene embodiment. N s N oand X LN und N are

CH oor O substituted by cne gt the w R Forexample, i certain emibaodimenss, the

A -
R |
iR, moiety and the G-R' miety are independentdy benss | or phenyl
substituted with 0 T or 2R as deseribed ubove, In cortain embodiments the ring system
denoted by 77 iy a pyrazolviene dior example. o L3 pyrazolvlencn a pyrds lene i for
example, g 2 5-pyridviones. by certain enibodiments, Y 1 N bnather embodimaents, ¥ ois O
ur ¢ subsrnted by one e the X R

[D1O3F] In certain cmibodunents, the prosentiy disclosed compounids have the strucrural

formmits XN

/;\ Ff ' -H'i .
LA X
h /":..“/

N

./|{I|

k]

bl
' A (XL VD
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inwhich one vr e ot XN N and X are N and the atbers are €1 or € substituied by
sne ub the w R and all ather vartables are mdependendy detined ss deseribed above with
raspact T straetural formnlas cl=tX Iy, Inene cmbodiment, N is Noand X7 N and N arg

CH or C substitured by cne gt the w R For example. m certam embadiments, the

{ -
R‘X\ (I‘}/l%" . . | .
R nwtety and she e R metery are independenrdy benzvl.

phenyimethoxy, -Cot BNHICT -phenyl, heteroaryl, o phenyt substituted with 0, 1 or 2 R ™ as
doseribed abeve, Ineortain embodiments, the Goand the NR are substituted pared with

. o {
respeet toene another on the phenvlene. In other embodiments, the Coanad thie NR7 are

substrtuted preze with respeet e one anether on the phenylene. In other embodiments, the G

and the NR' are substituted oo with respect to ong another an the phenylene, In certain
cmbodiments, Y is N0 T other embodiments. ¥ i CH oz O substituted by one of the x R
[0306] In certam cnmbuodinients, the presently disclosed compoeunds haive the structural
tormuia (XY

)

Ay [T
R N S

o) ‘
(R

(R%, R, o
. /L /u X oo | H—1{3

iR
O eNXT AT
in which one or two of X°UN N and NP are N and the vihers are CH or C sibstitnted by
one cfthe w R each ofthe v R can be dispased cither spiro-fused 1ving: and all gthes
variubles ure mdependenthv detimed as deseribed above with respect to structursl fermulse
C-ONT T T ene crbodiment, X' s N and N°UN and N are CHor € substituted by one of
P

lj:%{

R mately amd the G-R

the w R . For example. ineertai embaodinents. the
meiety are independently benzy] or phenyl sabstitted with O, 1 or 2 R™ ax deseribed aboye
I certain embodiments, Y iy No tnother embodiments, Y s CH or € substizared by one of
the x R™

JOEO7] In cernan gmbediments, thie prosently dJiscloscid compeands huve the siructural

toranta XEIN

4
=l
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Ra); (R'B)\'
2 N—
Cj T pt

A X, 7 N
®y &,

O (XLIX),
in which one or two of X', X*, X" and X" are N, and the others are CH or C substituted by
one of the w R’; each of the v R'* can be disposed either spiro-fused ring; and all other
variables are independently defined as described above with respect 1o structural formulae
(D-(XLIT). In one embodiment, X' is N and X*, X" and X" are CH or C substituted by one of

%

the w R®. For example, in certain embodiments, the (%) moiety and the G-R'7
moiety are independently benzyl or phenyl substituted with 0, 1 or 2 R* as described above.
In certain embodiments, Y is N. In other embodiments, Y is CH or C substituted by one of

the x R”,

|0108] In certain embodiments, the presently disclosed compounds have the structural

formula (L):
ol X
O‘ [+ ¥ ()
(R, Q/Y (R)%w‘x‘/ | S - L

# (L),

in which one or two of X', X*, X* and X" are N, and the others are CH or C substituted by
one of the w R”, and all other variables are independently defined as described above with
respect to structural formulae (I<XLII). In one embodiment, X' is N and X°, X" and X" are

CH or € substituted by one of the w R'. For example, in certain embodiments, the

o5

(R moiety and the G-R'” moiety are independently benzyl.

phenylmethoxy, -C(O)NHCH,-phenyl or phenyl substituted with 0, 1 or 2 R™ as described
above. In certain embodiments, the G and the NR' are substituted para with respect to one
another on the phenvlene. In other embodiments, the G and the NR' are substituted meza

with respect to one another on the phenylene. In other embodiments, the G and the NR' arc

56
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substitated orzdow ith respect rone ancthier on the phenylone, to certin eimbodnnents. N iy
. Inather embodiments. Y is CH or O substituted by one of the x R
JOI09] I eertam enthodinents. the presently diselosed compennds e the stracturat
fornmita o [

0

{137}
/z.N»L

A - .|( \) I
N
(R (R .

- N . " - -4 . N
m swhich vite or two ot XUUNTU N and N are Noand the others are CHovr O substitnted by

ll\’

tl 1
v o the w RR™ iy detined as deseribed s ¢ tor R ™ with respect e the
‘?.'f .
), gty and all other variables are independently defined os deseribed abvn ¢

. . - . - - W .
with respect oostructaral tormudae D NT T Tnone cnbodimenn, N s Nand X0NX and

N ure CH oo O subsutgied by one of the o RO Incoriain embodiments, R is Br. Inoertiin

OB

I cortain embodiments. the G and the NRY are substituted paia with respect o ane another

cmbodiments, the muict_\' is benzyt with 0. 1 er 2 R as deseribad above

vn the phenylene. Invther embodinients, the Goand the NR' are substituted nreza with respoct
to e ancther en the phenvlene, Inother enibadiments. the Gound the NRY are substisured
stz with rospect fo one another on the phenylene, Incertan embodimients, Y i No [nwather
cirbodinenis. Y is CHoor C substituted by vme ot the x R

(AL In cortan cmbodinients, the presently diselosed compoeunds e the siructural
formuta oL 11y

e i

¢ R':},/H RN
/f_\ /‘AN Y ‘ Q‘/‘“\‘ RYY
( // ‘(J’A\/J )\

i k u’“u

H‘ (F Iy
in which ene or twe of NN X and X are Noand the others are € 11 or € substituted v

viie wt the o R undd all other yarabiles are independenidy detined ws deseribhad abesy with
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. . . . L LA
respoct to structaral formulae (O-OXLIDL Inone embodiment, N is Nand XN ad N7 are

CH or C substitated by eme of the w R . For example. mcertion embediments, the

(n)

-
R, moiety wnd the G-R' msieny are mdependentiy bemss | phoneay,

pheny imethioxy, -CrOINTICH =phenylor pheny] substitured with 0, 1 or 2 R s deseribie
above, [ncerriin cmbaodiments. the G and the NRY are substittied pera with rospect to one
anether on the phenylene, In other embodiments, the Goand the NR are substitated mer
with respeet e ene wnether on the phenylene. In other embodimenrs, the G and the MR are
subatituted ofies with rospect o one anarher on the phenviene, to certain cmbodinnents, Y is
N. Inowther embodiments. Y is CH or O substituted by one of the x R

JOEE1] In cornan eimbodinents, the presently diselosed compeands huve the siructural

formuta oF [

()

(R},

i1,
-
l MN==~¢3
N-

1 LI,
mawdtich one o twe of NN N and Nare Noeueh of the v RY can be disposed either
spirc-fosed rase, s the others ave CHor € sabstitured by one of the w R and all other
variahles are independently defined as deseribed above with respect toostructiira] formulie

(h=t XD T Inone embodiment, X s Nand N7 X and N e CH o € substituted by ony o

A
5y

Lk . . R“) et vl
the w R For example. m certmn embodiments, the P74 nivietv and the G-R
moiery are independently benzyvl or pheny ! substisted with 0, 1 or 2 R as deseribed sbove.
Incertam cmbodiments, Y iy N Ty other embidinients, Y ois CH or € substitnied by one af’

R
he s R
[T 2] in certain ombodiments, the prosently diselosed compaanids Bav e the structural

e LIV Y

"
“
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R (R”)

N Xz\xv '\/\N/G\Rw
T I S i N
P
v (R{:x" o
R (LIV),

in which one or two of X', X”, X" and X" are N, and the others are CH or C substituted by

(R%)

one of the w R”, and all other variables are independently defined as described above with
respect to structural formulae (1)-(XLI11). In one embodiment, X' is N and X°, X* and X" are

CH or C substituted by one of the w R". For example, in certain embodiments, the

%

(R moiety and the G-R'" moiety are independently benzyl or phenyl
substituted with 0, 1 or 2 R* as described above. In certain embodiments, Y is N. In other
embodiments, Y is CH or C substituted by one of the x R”,

[0113] In certain embodiments, the presently disclosed compounds have the structural

formula (LV):

(R“
Rlﬁ)'
4

(R”)y 7y
(Ra)w &

G/R (LV),
in which the ring system denoted by *B” is a heteroarylene, one or two of X', X°, X* and X’
are N, and the others are CH or C substituted by one of the w R, and all other variables are
independently defined as described above with respect to structural formulae (1-(XLII), In

one embodiment, X' is N and X, X and X* are CH or C substituted by one of the w R’ For

oz

example, in certain embodiments, the (R moiety and the G-R'" moiety are
independently benzyl or phenyl substituted with 0, 1 or 2 R* as described above. In certain
embodiments, the ring system denoted by"B” is a pyrazolylene (for example, a

1.3-pyrazolylene).

59
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[0114] In certain embodiments, the presently disclosed compounds have the structural

formula (LVI):

R
N
Y\) J\ (Rm)v
. T
(R )y (RS)“ 1 k74
N\ /R
& (LVI),

in which one or two of X', X’, X" and X" are N, and the others are CH or C substituted by
one of the w R”, and all other variables are independently defined as described above with
respeet to structural formulae (I)-(XLITI). In one embodiment, X' is N and X’, X and X* arc

CH or C substituted by one of the w R’ For example, in certain embodiments, the

%

(R moiety and the G-R'" moiety are independently benzyl or phenyl
substituted with 0, 1 or 2 R™ as described above. [n certain embodiments, Y is N. In other
embodiments, Y is CH or C substituted by one of the x R".

10115] [n certain embodiments, the presently disclosed compounds have the structural
formula (LVII):

Rd

’(\
(R’E’
p Q/Y
(R%)
(LVII),

in which one or two of X', X°, X* and X" are N, and the others are CH or C substituted by
one of the w R', and all other variables are independently defined as described above with
respect 1o structural formulae (I-(XLIIT). In one embodiment, X' is N and X*, X" and X" are

CH or C substituted by one of the w R”. For example, in certain embodiments, the

%

(R%) moiety and the G-R'” moiety are independently benzyl or phenyl
substituted with 0, 1 or 2 R™ as described above. The NR' and G-R'" moieites can, for

example, be substituted cis with respect to one another on the cyclohexane ring. In other

60
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embodiments, the NR' and G-R'” moieites are substituted rrans with respect to one another
on the cyclohexane ring. In certain embodiments, Y is N. In other embodiments. Y is CH or
C substituted by one of the x R”.

|0116] certain embodiments, the presently disclosed compounds have the structural
formula (LVIII):

RY,
i
N X I
= ool " o
R® x = N
7S
(R%),
0 N #»R"

G (LVIII),
in which one or two of X', X%, X" and X" are N, and the others are CH or C substituted by
one of the w R*, and all other variables are independently defined as described above with
respect to structural formulae (1-(XLIIT). In one embodiment, X' is N and X°, X" and X" are

CH or C substituted by one of the w R*. For example, in certain embodiments, the

%

(R% moiety and the G-R' moiety are independently benzyl, phenoxy or phenyl

substituted with 0. 1 or 2 R™ as described above.

10117] In certain embodiments. the presently disclosed compounds have the structural

formula (LIX):
ZR“),t 1 }R”’»
N
/Y\) X;k 34)(‘ I\/N RY
(Rs)y A (R¥\w " e (LIX).

in which one or two of X', X, X" and X" are N, and the others are CH or C substituted by
one of the w R”, and all other variables are independently defined as described above with
respeet to structural formulae (DXL, In one embodiment, X' is N and X*, X" and X* are

CH or C substituted by one of the w R*. For example, in certain embodiments, the

o

(R, moiety and the G-R'" moiety are independently benzyl, 2-phenylethyl or
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pheny! substituted with 0, 1 or 2 R* as described above. In certain embodiments, Y is N. In
other embodiments, Y is CH or C substituted by one of the x R*
[0118] In certain embodiments, the presently disclosed compounds have the structural

formula (LX)
(R%).(
R13 )Q 2 R1

x1
@(U ¥

(R (LX),
in which one or two of X', X?, X" and X* are N, and the others are CH or C substituted by
one of the w R”, and all other variables are independently defined as described above with
respect to structural formulae (1)-(XLIIT). In one embodiment, X' is N and X’, X" and X* are

CH or C substituted by one of the w R*. For example, in certain embodiments, the

on

R moiety and the G-R'” moiety are independently benzyl or pheny!
substituted with 0, 1 or 2 R* as described above.

[0119] In certain embodiments, the presently disclosed compounds have the structural
formula ( LXI):

in which one or two of X', X?, X" and X" are N, and the others are CH or C substituted by
one of the w R, and all other variables are independently defined as described above with
respect 10 structural formulae (1)-(XLITT). In one embodiment, X' is N and X°, X" and X* are
CH or C substituted by one of the w R”. For example, in certain embodiments, the

o

(R moiety and the G-R'” moiety are independently benzyl or phenyl

substituted with 0, 1 or 2 R" as described above. In certain embodiments, Y is N. In other
embodiments, Y is CH or C substituted by one of the x R,
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[01 24} I certain crbodirens, the proscrtly diselosed compaonnds have the structural

furmuta i L.X

H’
ah |/ A N \]/K ! i
( A |
(%4 o /\I’\\/ < N
(R, G3 ) "

e

m wineh one or twe of XN X and X are Noand the others are ¢CH o ¢ substinued by
one el the s R and all other variables are independently defined as doseribed aboye with
respeet fostruchural formulue (D=ONLID, I ene embodimens, Nis N and XN wd N arg
CH or ¢ substituted by ane of the w R I certain embodinents, the fnerize aton snd

4 ] . . ' . BN .
the -NR-are disposed 20 with respeet to one another on thie piperadine. [neertain

oFp

. a |
iR raiety and the G-RT maoiery are independonly bhenzy |

cmbuodinens, the
v phenyl subsutited seith ¢ 101 2R s desertbed above, [neertain embodiments. Y i\,
In other embesdiments. Y is CH or € substituted by one ot the x R

[tH21] Incertain embodiments, the presently disclosed compounds have the strucioral

formnia o XI1HT

"]
(iR,

-z KK\H Sy R! F
A \) l .
e 5 \”/
iR} (1R7).,
{) \E ,N.\ "

in which RY s -1 -i¢ Oy atkvhy, GO O alky Ty or <CeO 0 o0 alky i, one or mvo

£ NI,

of XUONT N and X e N und the ethers are CH or O substituted by onv of the w R andd 2l
wther variables are independently detined as described aboyv e with respect 1o structurl
formutac - XTI none embodiment. X N and N7 X and X are CH or € substituted
by one of the w R atd the other variables are independently detingd as described aboy e
with respoct te stractural formuliae (10X IV Ineertain antbodinments., R Hoor nmethyl In

certain embodiments, the thuseine atom and the -NR - disposad cis with sespeet toone

N
n2
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()

another on the piperidine. In certain embodiments, the (R, moiety and the
G-R"" moiety are independently benzyl or phenyl substituted with 0, 1 or 2 R™ as described
above. In certain embodiments, Y is N, In other embodiments, Y is CH or C substituted by
one of the x R*.

10122) In certain embodiments, the presently disclosed compounds have the structural
formula (LXIV):

(RQ» R13
Q.
R')
(R fR’»'/HI/ \G
\s/ u.xm

in which one or two of X', X, X* and X" arc N, and the others are CH or C substituted by
one of the w R, and all other variables are independently defined as described above with
respect to structural formulae (1)-(XLII). In one embodiment, X' is N and X’, X" and X* are

CH or C substituted by one of the w R®. For example, in certain embodiments, the

on

R moiety and the G-R'" moicty are independently benzyl, phenoxy or phenyl
substituted with 0, 1 or 2 R™ as described above. 1n certain embodiments, the Q and the
NR" are substituted para from one another on the phenylene. In other embodiments, the Q
and the NR"' are substituted meta from one another on the phenylene.

[0123) In certain embodiments, the presently disclosed compounds have the structural
formula (LXV):

(R®),

@ L,NYKX' R'
x; )ﬁ‘/
U\ R7

(LXV),
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. . .~ L W o . .
inwhich one or e ot NN LN ad XU are Noand the atbers are €1 or € substituied by
sne ul the w R and all sther vartables are independendy detined ss deserthed above with

raspact to stigetiral fovmnlae (Lo XL, Inene embodiment, N is Noamd NN aod X are

CH or O subatituted by ane of the w R B eeriain cwbodimenis, the (R

moiety and the G-RY msiety are independently benzvl or pheng | substitmed with &, 1 or 2
R™ s deseribed sahove, Ineertain embadiments, Y is N I other embodiments, ¥ is CLE or
Csubstituted by one of the x R

[ 24] In cortain erabodirments, the prosently diselosed companmds have the ~structurat

fermnin LNV

1S,

R,

Y Fi:‘ = /w
17
/Y\ /}\(” o e

‘R (R
o (XY

i which one or toof NN X and N are N and the others are CH or C substitutad by
e ol the w R and all other vardables are mdepandentiy defined s deseribed above with
respeet e struetural formulae tD-ONTHTL and the G-R' moiety is coptional. In g
embadiment, X is Nl NN and Nire CH or O sabstituted by one of the w R For

. . . IS i . . v .
cxample i certain embodiments, the O-R5 medety s absent. I eertain embodiments. the

. .o |7 . o . . 3
“< nunmy aind the G-R7 T muoiety At presenty aie independently honzy o

pheny ! subsatuted with 0, T or 2 R 7 as deseribed above, In certain embodiments. Y is N. it
wther enibodimants, Y is CH or C substituted by one of the x R
(125 In cersain cmbadiuenrs. ihe presenily disclosed corpounds have the structural

formuii ¢ XV
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j_‘-{'l-"s
- |
(R | ~. N e
s '\\ ( Y %“1 Ri .
M X, .z M
Q/ \_’\ . RVl ™~ /
(R iR [
- Y 1
O .,/H\‘\ ‘/R
€]

i XV

m svhich one or twe of NN N wnd X are N and the cethers are CH op C substituted by
e wf the w R and all other variables are independently defined as doseribed aboy e with
respect te structiiral formulse 3 XL Tnone embodinent, X is N and NN and N are

CH or O substitured by one of the w R For example, in cortain embuodiments, the

A

. k . ‘:e,:

Y= B I
R mietety wid she G-RT mietety are sndepemdentIy benavl or phenyi
substitired with O, 1 or 2 R s doseribed wbove.

[0126] I cortin embodiments, the prosently diselosed compraunds luve the structual

tormuii i} XV

(_/'_ \ (\ N | k\X[ R'
A | ! (129,

|

L )

KA ™ 7 x” "N

‘R, (RY, N
O ~

\

’ RY A
iewviieh oire or two of XX N snd Xare Sand the others are CH or € subsrimited by
one of the & R and all ether variables are mdependently detined as deseribed above witls

respect toostructeral formulae -OXEITG, nene embodiment, N'is N oand NN and X are

CH or C substituted by cne of the w R For example. in corain embodinents, the

104 . . 1 .

(R, toiety wnd the G-R° muoieny are wdepenstently boney [ or pheny I
substituted swoth 00 1 ar 2 R as deseribed abeve, Ti cortain embodiments. the stereegenic
conter indicated by =¥ ic racemic i other embsdimnents. i is cnantiomerically enviched, tor

anample. i the (Ri-comfigmation ti.e . the carbon-NR ' bond disposed ubove the plang of the

prager. [nother embodiments, it is cisntomercally enriched. for example. i the

{ifs
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¢S conieuration t.c the carbon-NRY bond disposad Dolow the plate of the pager, In
certain ambodiments. Y s Nl otiter embodinrents, Y os CH or O subsrituted by ane of the
R

[ 27] fn certian cnbodimients, the presently disclosed compounds have the structura!

formda o NVTITY

(R,
K"'“}/Q i B )
P ST '
e | I (12",
[. A ¥ X/\ ‘:/ -~ M /
RY 7
¢ AN LY

@ ARNSITH
i which the rins svstem deneted by B s a heteroarylene, one or tao of XX N and A
are N and the sihers are CHor O substitnted by one of the w R and slt other varisbles are
mdependently detined as deseribed above svith respeet to structural formwfac ol- XTI T

. . . Cot o . . . . :
sne embrodiment. Xis Naod NN and X are CH or O sobstinned by oo of the w R

For example. m certiain cmbadiments. the (R, morety and the G-R° moicty are
mdependently eyl v phenvl substitated with 0, T 2 R™ as deseribed abor e, In certan

cmbediments, the ring sesem denoted by™B7 s a triazelviene for example. a

[0X 28] In corrim cmbodiments, the preseily disclosed compaimids have the structurad
torpuna (LNINY
i)

™ ( Y N g
A ) I I
_)Q:'J/M )\/ "‘)(1/ N /ﬁ
(8] I

Ne_ R
<7 NIA L

. . R I R - . . _ . . . )
in which ot or two of XN N and X are N and the others are CHoor O substitnted by
one ot the sw R and all other variables are mdependentiv detined ss doseribed above with
respect testructural formulae oo XT D, T one embodiment, Vs N ard XO N und X e

CH oor C substituted by ane o the w R0 Farexample, in ceran embediments, she

£
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%

(R moiety and the G-R'" moiety are independently benzyl or pheny!
substituted with 0, 1 or 2 R* as described above.

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

X|3 P IL
A
Q (R% X
(R N
G (LXX),

in which one or two of X', X?, X" and X* are N, and the others are CH or C substituted by
one of the w R*, and all other variables are independently defined as described above with
respect 10 structural formulae (1)<(XLIII). In one embodiment, X' is N and X’, X” and X" are

CH or C substituted by one of the w R*. For example, in certain embodiments, the

o

(R moiety and the G-R'” moiety are independently benzyl, benzoyl,

1-fluoro-I-phenylmethyl, phenoxy or phenyl substituted with 0, | or 2 R ™ as described

F

above. In certain embodiments, the & moiety is bound at the 4-position of the
piperidine. In other embodiments, it is bound at the 3-position of the piperidine. In other
embodiments, it is bound at the 2-position of the piperidine.

[0130] In certain embodiments, the presently disclosed compounds have the structural

formula (LXXT):

2
|
3
. X N
Ry F <
0 N R

(R
(LXXI),

6
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. . .~ L W o . .
inwhich one or e ot NN LN ad XU are Noand the atbers are €1 or € substituied by
sne ul the w R and all sther vartables are independendy detined ss deserthed above with
respact fur stigetural formmlae (=N, Inene embodiment. N is Noand X7N and XN ae

CH oor Csubstitured by cne ot the w R Forexample, m certom criibodimenes, the

t -
X\ Q}%
L meiety and the G-RY metery are independently benzyl, benzoy,

F-luero- T-phaay Imethy L nhenoxy or pheny b substinated soith 8, 1 or 2R ™ as deseribed
I \ 3 |

by,

|31 In cortain ernbodiraens, the prosettly diselosed componnds hay ¢ the ~tructural

fermnbi QXX

¢
— )’I\ b
TN ™y Sy R
( A )i te I: J rl
__)‘"\h___ ~ >:;A.}(_1/ ~_ M
", ’ wih T
O N R
T ATRNNTEY

- [ S .1 . . . .
m whieh oue or two et X00X X and X7 are N and the others are CH or O subsutated by
one of the w R and all other vartubles are mdependently defined as describad above with
respect mestructural formulae o0y (XL Tnsne cmbodinent. X is Noand XN and X are

CH or O substituted by ong ol the w R 0 For example, in cortun embodiments., the

3 ' . - . P + +
) reciety and the G=-80 meiety are mdependaently bepalor phenvi
stbstied with O, F or 2 R 7 as described above,

JOE32] In ¢ertaan cimbodiments, the prosently disebased compoennds hine the stractarat

fornmita o8 XX

(1,

(LN

(431
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. .. R T B A . .

i which ooe or ta e Gt NNCUN and X are N and the others are CHer ¢ substituted by one
gl the o R ench of the R' i substitwied on either ring of the 1,223 4 tetrahyidrosoquinaline:
and wll ather vanubles are indepondently detined as deseribed abun ¢ with respect to sttuciunul

tormmdae L NT L T one embediment, N s Nand XN and N are CH er € substruted
A t
i o
0

Iy one of the w R For example. in certin embodimoms., the (B, Niorety and
the G-R' moiety are independently benzyl or phemy ] substited with € 1 or 2R ™ as
doseribed abwnol Ineertm embodinens. Y s N Inother embodiments, Y s CH or ¢
sibstitied by one of the s R

[H133] I certain ambodinents, the presenrly disclined compaounds have die structural

tormmda i XXV Y

H “~ F .
| (R,
F” N S o~ A
(2 } . ><' SR T T
0 = -
- iLXXIV L

in which vae or twae of XXX wd X are N and the others are €U or € substituted by
oiie wf the w R cach of 1the Y is substituted on cither ving of the 1.2.3.3
wetrhvdroisoquinehine:  and all other vanablos wre independenthy detined as deseribed b ¢
with respect fosteacrural formulae 1N H Inone enibodiment. Xis Noand XX umd
NFare CHer ¢ substitnred by one of the w BT For ovample, in eertain embodiments. the
//*--.
( A

Q:L{

aibstitured ot 0. 1 or 2R ™ as deseribed ahove,

(5, moiety wnd the G-R moien are mdependathy bonex | or pheny !

[ 34 In certain erabodirnents, the presently diselosed compaonnds s ¢ the structura!

formmia tLXXV)
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0
-
One o~ Xoso
K, R" XA 7 M

14
O AR
XXV

. . . 2 .2 - | . .
m which vne o two of XN N and N are Noand the others are CHovr € sabstituted by
ome ot the w R and wdl other variables are independently detined ws deseribad ubeve with

) " L . o " 1o .1
respect to structural tormulae th-oNLHLL Tnoene crabodnent, X is Noand XN and X are

CHEor O substituted by e of the w R For example. m certant cmbaodimetits, the

~ *\\
timi%;

(R, motery and the G-RY madety are independenty benzyl or phenyl

abstituted with 0. 1 or 2 R ™ as deseribed above, it other embodiments. the meieny
In=O-CH (T -
| 35] I eertam cmbodimenss, the proseady diselised compiunds have ihie structural

ferminda iF XNV D

{13, , RO
¥ - ) Y >\ )
\Y /\ )‘7\ “-‘Q\-X.. F:J )
A § J\ | <
. - =
N /\/ H X 4 ¥4
i),
Q ) =2k
~a7 NNV

. , - o st -3 . . . .

in which one or twe of X7 XX and X7 are Noand the others are CH or O substituied by
ane et the w R, and all orther vaciables are pudependently defineid as describod abeve with
respect bestruetural formulae J3 (XL Tnone embodment, X is Noand XX and X e

CH or O substitared by one ot the w B For example, in cortuin ¢mbaodimenis the

7N

&C '
c:"?’ 2

=i . | - .
(R, nwtety ind the G-RTmioiety are dndependently benzvl or phenyi

cubstirted with 0, 1 or 2 R 7 as deseribhed above. 1y cortain embidiments, the AR and
. 1 . - . .
the -O=R5 e disposed A with respect to ong anether on the ey clobexane ring. Inother

» s d . . .
cmbashiments, the WK and the -G-R5are disposed dvvees with respeet to one another on the
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cyclohexane ring. In certain embodiments, Y is N. In other embodiments, Y is CH or C
substituted by one of the x R*.

[0136]  In certain embodiments, the presently disclosed compounds have the structural
formula (LXXVII):

(R,

N &
i R'
(R‘)x\(

|
3
x’“"‘/)\("b
(R®w
0 N R'
e (LXXVII),

in which one or two of X', X, X* and X" are N, and the others are CH or C substituted by
one of the w R’, and all other variables are independently defined as described above with
respeet fo structural formulae (H-(XLIIN. In one embodiment, X' is N and X, X' and X" are

CH or C substituted by one of the w R*. For example, in certain embodiments, the

%

(R moiety and the G-R'” moiety are independently benzyl. phenoxy or phenyl
substituted with 0, 1 or 2 R* as described above.
[0137] In certain embodiments, the presently disclosed compounds have the structural
formula (LXXVIII):

(R,

@Q
2
®Y J\
T
gy o il -
(R}
(LXXVIII},
in which one or two of X', X”. X" and X" are N, and the others are CH or C substituted by
one of the w R’, and all other variables are independently defined as described above with
respect to structural formulae (DN-(XLII). In one embodiment, X' is N and X*, X' and X" are

CH or C substituted by one of the w R*. The E moiety can be, for example, as described with

reference to any of structural formulae (XHD-(LXXVIIL). For example, in certain

72
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O
oF
><~~--....-- ['J/%‘L
emihodiments, the 8% meery arid the b msaery ace independentiy benyzyl,
plhicnesy or phenyl substinted with 0. 1or 2 R as deseribed above,
[ 3R] t cernain cmbodinests, the prosently disclosed compounds huve the stmctural

formula 11 NXIN

(<

,.-7(\ !

JOR W

}“x

S
(R} JAN |/\\\
N/]\ e S

G iLNNIN .

T S

. A T .1 . . . .
mwiich eng or twoe ot XX N and X7 are Noand the others wre CH o € substiinad Iy

it ¢ RN i - gt . R B - :
vine el the w R i -CONR - ifer example, «CONH 1or - NROCO- dfor example, - NHOO 5
and atl orher variables are mdependently defined as deseribed alvove with respect to sructusi!
forminlae 1=t XT 1 I one embodiment. X s Nand X0 N7 and X are CH or € substitured
by ooeof the w R7. The €G-RY mostery can be. for example. as deseribed with reference o

R,
J.}sa
§ ~

B
/

-

any of structural formulac e XL XNV ndependentis the T PHR TR

can be, for oxamiple, as doseribed with reterence te any of stracturat formutae N1 D-
(DXNVHTL For example in certain embodiments. the | moiety wnd the G-R' oty wre
mdependently benzy . phenosy or pheny | substitured with 0, 1 ¢r 2 R s doseribed s
Mo other embaodiments, Gris €O CHbCor SO

[DE39] In cerram cmbuodinients, the presently disclosed compaunds have the structurat

T \'\5’,\\ I A

(Y

tormuda (8 XXX,

AN A
PR Ry, (D NXX

mew ich twe R on different cathims combing e torm a o -C g alkyviones bridge, one on twi:
x| o1 . i : . . ) . . 1
o XN X andd XU are Noand the others are CH or O substituted by one o the w R and sl

athev variables wre idepetidentle defined as described above with respeet fo structursl
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forniae «L-ONEHE. L ore embadiment, N s Noed XN and X are Ol ar ¢ substitured
DA wne of the w O The EBomarety can be. for example. as deseribad with reference o any ot
struciural formulae iXHD-CLXXV DL Independently, the | meiety can beo tor sxamyple, as
doseribed with reterence woany of sirvetaral formulac (NHE VI Far example. i eertam
cinbodimenis, the T moiety v independently benzy L phenosy or phenyl substitured with 0.1

or 2 R s deseribod aboce, Ineortan 2mbodiments, ¥ is Nt ather embodiments, Y is ¢ 1

] e
X}:__- N/ LL,
o

+ \,\u’ K

or O osubstituted by one of the x R b cerrain erubadimants, the Meiety 1

o

2
.;?1

[GT4 T certain cmbodiments, the proscatly disclosed compaunds have the structuul

firnmiba t L XNN

(R
4 :
/ \“rxﬁx'1
r |
)\ B 1 "
177 \7‘x=/ -~ NR\//\“{')/ |
) il.XXN1.

m s hich one or e ot XN X and X are N and the otiers wre CH o ¢ sabstituted by
e wf the w R and all other variahles are mdependenthy defined as deseriled above with
respect o structural fornolas (h-oX I Inene embodiment, X' is N ouad XN and N are
CH or C substituted by eme of the w R Inone embodinient, RUis Ho The -RT maiety can

be. for example, as doscribod with reforence toany of stuctural formulae ENHE- XNV

iR

(l; A ::;s_,\

Independently the T ’ moeiety can bey for example. as deseribad with
reberenee to any of stractural fonmnlae iXITH=-0D XXV, For example, ineertan
embadiments. the T mwdety s bengvl, phenoxy or pheny substituizd with 0. 1 or 2 R™ as
deseribed aboy e, aud e RY moiery is phenyl substitured with 0. 1 or 2 R ¥ as daseribed

by
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[OE4]] In certain erbodinens, the proscrtly diselosed compaonnds have the structural
formula i L XXX
(@]

/4/\ M
| ‘/\//

it
{137},

] NNNU

in which one or e of N N7 X and N are N and the others are ¢ FEor € substituted v
ong ofthe s R angt all other vandubles ave independently dofined as doseribed above with
pespect tosaructurad formulae (e XLITY. Inene embodiment, X is Noand N N and X are
CHE o O snbstituted Dy one o' the w B The Fomeiety cun e, for example, as deseribaid
with reteranee wany of structural feemulae oXTH oD XXV Independenily. the T nioiety
can he Tor example, as deseribed with referenee tooamy of seucneat tormndue (X1 -
CEXNVUTL For exangple, i certain embodiments, the T motety is benzyvl, phenasy or phenyl
substituted with O, 1 or 2 R 7 as deseribed above,

[0t42] In cortian embodiments. the prosently diselosed comproaunds By the structoeal

formuta (F XXNIT;

M i
NX 7~ X £
. iR {R},
(K73, SN

i which one or twe ef XXX and X are Noand the others are CH or C subssituted by
ene of the w R and all other variables are mdependentiv defined as described above with
rospect f struetural formulae (D-ONLIL Inone 2mbodiment, X' is Noand X7 N and X are
CH or O substitured by ene of the w R L The B ooty can be. tar example. as deseribed
with reterence e any of structural formudae NHD-iLNXVITL The A-iR 75 meion
independently be, fur example, deseribed reference noany of structural farnvadac ¢ X -
(EXNVIL For example. in certain embodiments, the T iy s bengvl, phenosy or pheny |
substituted with 00 1 or 7R 7 as deseribed above,

[0143] In cortam cmbaodinents, the presently disclosed compounds haive the structural

tormuda o XXXV
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(rz‘),

I NXNIV

inwhich one or two of X' NN wnd X are N and the erhers are CH or € subaritnted by
cme sl the w R s adl other variables are sadependentty defined g doseribed ubonve with
vespect o structurl formulee i XX Inone ambediment. N is N s NN and X
CH or C substitited by one of the w R Inone embodiment, R s i1 The <G-R' moiery can

be, tor example as deseribed with seference 1o any of structural tormudse XU XXV L

(R'),

J
R

depensdentiy, the | ety cun he, tor examiply . us doseribod wath
reterency oo any of structural foermulae NI (EXNV L For example. in certan
cmbuditnents, the T moiety is benavl, phenoxy or phenyvl substituted with 0, 1 or 2 R as
deseribed above: and the RY maorety 1s phenyl substituted with O, 1 or 2R Man deseribud

abonv e,

[(v134] I certanne ambodnaents of compounds hiscing structural formulae
~
A
ENTHD=eT XXV the -~ ity is =t trtivoronethy hpheny |

flucrophienoxy. aechloro-povanophenoxy. pariliorornethyiphenoxy . aep-ditluorophenos s
m-cyvancphenoxy. p~chlorobenzovl 2-ip-tloarophenosyvicthnt m-methosyphenyl m-tluore-p-
methexvhenzyl ponwethvibengvl oo difluorebenzyl, p tluors eohvdroxyvhenzyl T methyl -
phenvicthvl, pechlezophony . p-cvanophenosy, benzenesultonyl wtrahy dro-"H-pyran-4-vl
metivisoxizol 2wl p-tluorehenzenesulfonyl. p-methoxvhonzenesultonyl benzyl, p-evine.
o-methoxy phenosy . p-methosyhonzioel, p-methanyphenoxy, benzovl s-Nuorahensavl,
cvelobexanecurhseny L p-maethoxyhensovl evelohexvhnethy | parid-d-vl perid-4-yimoethy
phenosy, phenyl phenethyl pemethesyphenyl, pg-tlucerophenyl. p-cvanephenyl.
p-ivitlucremethvhibenzyvi, p-methoxybhenzy ]l p-tluorabenzvl moa-ditluorabensyd, p-
carbamoylbenzyl, pipentafluorosuitinybbenzyl, peopenmtluorosulfanyhphenoxy, 2

tevelonropyisultony hphenoxy, sa-teveloprons mdtony hbenzyv L p-gmethyvblulfonyhbenay 1L p
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cmethvisulfony hphenosy, p-itritlugremethylseltfonyiphenoxy. -

crrifTeoremethylsuliony bphenyvl pdmerhvisulfonvbphenyvl, poodmethylearbarmoy Ubenzyvl n
visoprepyisulionyvhphenyd, p-revetopropylsultons bphenyvl, p-aadobonzoy ], o go-
ditlucrsbenzovl oop-difluorobenzoxy, pyridin-3-vloxy, pyridim-4-vloxy. nep-
ditfluor:beazoy], p-thuerobausyvlosy, p-t L-pyrrelidiny hiben el p-

crithieremeths [thic)phenosy. m-tevelopropanecurbusamidophenosy. pracetamidupheunsy
n-avetomidophenexy. p-evelopropancarboxamidphcnosy . p-morpholinebenzovd, pad
methyipiperzine- L-yhbensovl p-nicthosy-c-mitrophenoxy p-tmerbyisulfinyhibenzas | p-
tmathy alforsumidabenzoxy, pontsphenoxy. paminophenexy or pevanobensy L,

I 45] Another avpeet of the diselosare provides compounds of structnral formli
(EXNXNV

& >
7 ] ] { k.

“ .r.l-l . /F _\)J\ P
R, | = )]\ H\ ! u\\ 7 Il/
R N Wk

N—-———\ ) {F, ':}'.\
(R, HLANXV)

i s lrich euch of the vartables is independently defined s descenibod abos o with respact o
stractural tormuliae (L= LXXNIV G For example. i eertgin embedinients, @ compound has

structutal formula o XXXV T

L C N
TREY ¢ (@
(R )
/
/ N/ // o ’/\_N, ‘-\\‘Q Rl
{R'} l | r J |_R]
R N ”M)\ y

o ) S NN
(XX

R

mowhich cach ot the sariables < independently defined us deseribed abon e with respect to
strnetural formudae iD-0 XX T,

[1H 40] Ineertain embodiments of compoatids having sunctoral termulae (X LXNVT
as deseribed above, the GRS meiety s pechlorabonzyvl, 2 tluorebenzy L povanobenavl, p-
Cvanw-m-thtorchensyl, p-vvanobenzeyl p-evanobenzenasultonyl cyvelohesanccarbony |
benzovl benzyl, phenyl, cvelehexyimethyl, phenoxy, phenyimethosy, T-phenylethyl. o

aittopheny | eyvanophony . p-tttiluoromethiv hphenyl z-bromophenyvl, HH-pyrrel-3-vl, 1-
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morpholinyl, 4-methylpiperazin-1-yl, p-cyanobenzylcarbamoyl, m m-difluorobenzyl, p-
fluoro-m-methylbenzyl, p-methoxybenzyl, p-chlorobenzyl, p-methylbenzoxy. m-
fluorophenoxy, p-fluorophenoxy, m-cyanophenoxy, m-methoxyphenoxy, m-methylphenoxy,
p-evanophenoxy, p-fluorophenoxy, pyrid-3-yl, thien-3-yl, phenethyl, a-carboethoxybenzyl,
pyrid-4-vimethyl, 1-(p-cyanophenyli-1-methylethyl, p-(trifluoromethylbenzenesulfonyl, p-
(trifluoromethyl)phenoxy, p-(trifluoromethyljbenzyl, m-(trifluoromethyhbenzyl, p-
methylsulfonylbenxyl, p-methylsulfonylphenoxy, p-acetylphenoxy, p-pyrrolidinylbenzyl, or
p-methoxybenzyl,

[0147] As the person of skill in the art will recognize, the various embodiments and
features described above can be combined to form other embodiments contemplated by the
disclosure. For example, in one embodiment of the compounds of certain of structural
formulae (D-(LXXV) as described above. Q is -CH>-, as described above, and G is -CH-, a8
described above. In another embodiment of the compounds of certain of structural formulae
(D-(LXXYV) as described above, x is () and each w is (). In another embodiment of the
compounds of certain of structural formulae (< LXXV1), x is 0, each w is 0 and each v 15 (1,
|0148] Moreover, the various -E moieties and T-(*B” ring system)-J- moieties described
above with respect to any of structural formulae (1)-(LXXVI) can be combined around the
central pyridine, pyrazine, pyridazine or pyrimidine (for example, in any of the ways
described with respect to structural formulae (IX)~(X1ID)) to form additional embodiments of
compounds specifically contemplated by this disclosure.

[0149) Examples of compounds according to structural formula (1) include those listed in
Table 1. These compounds can be made according to the general schemes described below.,

for example using procedures analogons Lo those described below in the Examples.

Table 1

No. Name Structure

N-(4-(4-cyanobenzy|)piperadin-4-y1)-6-(4-
I | (4-fluorobenzyl)piperizine-1- NG

N
carbony Dpicolinamide Q/NO/ 3

[ B

L
N-(1-(4-cyanobenzyl)piperidin-4-y1)-5- HN/\( x ﬁ/(\/l oN

(piperazine-1-carbonypicolinamide k/m 2N

7R
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Table 1

No.

Name

Structure

pyridine-2,5-diylbis((4-(4-
fluorobenzy Dpiperazin-1-ylmethanone )

N-(1-(4-cyanobenzoyl )piperidin-4-y1}-5-(4-
(4-fluorobenzylpiperazine- 1 -
carbonyljpicolinamide

N’ 1{4-cyanobenzyl)piperidin-4-y1)}-N"~(3-
benzylphenyl)pyridine-2,5-dicarboxamide

6

N-(4-((4-cyanophenyl)sulfonylpiperidin-4-
yh-5-(4<(4-fluorobenzy piperazine-1-
carbonyDpicolinamide

N-{ I-(cyclohexanccarbonyl)piperidin-4-y1)-
S-(4-(4-fluorobenzylpiperazine-1-
carbonyl)picolinamide

N-(1«benzovl)piperidin-4-v1)-5-(4-(4-
fluorobenzyl)piperazine- |-
carbonyljpicolinamide

9

N-{ 1-(4-cvanobenzyl) 1 H-pyrazol-3-v])-5-
(4-(4-fluorobenzyl)piperazine- 1 -
carbonyl)picolinamide

N-{4-benzylphenyl)-5-(4-(4-
fluorobenzylpiperazine-1-
carbonyl)picolinamide

5-(4-14-fluorobenzyhpiperazine- 1 -carbonyl-
N-(4-phenylphenyl)picolinamide

5-(4-(4-fluorobenzylpiperazine- 1 -carbonyl-
N-(3-phenylphenylpicolinamide

79
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Table 1

R

No.

Name

Structure

N-(1-(cyclohexylmethyl jpiperidin-4-y1)-5-
(4-(4-fluorobenzy| piperazine- 1 -
carbonyl)picolinamide

e, chmmo

5-(4-(4-fluorobenzylpiperazine- 1-
carbonyl)-N-( 1{phenyl)piperidin-4-
yhpicolinamide

A-((R~(5-(4-(4-fluorcbenzy)piperazine-1 -
carbonyljpicolinoyl)-2,8-

diazaspiro[4.5 |decan-2-
yhmethylbenzonitrile

S-(4-(4-fluorobenzy! jpiperazine-1-
carbonyl)-N-(4-
phenoxyphenylpicolinamide

(4-(4-fluorobenzypiperazin- 1-y1)(6-(4-
(benzyloxy jphenyl)pyridin-3-yl)methanone

S-{4-(4-fluorcbenzyl)piperazine- 1 -
carbony)-N-( 1 I -phenylethylpiperidin-4-
yhpicolinamide

19

5-(4-(4-fluorobenzyl)piperazine- 1-

carbonyl)-V -( 2-phenylphenylipicolinamide

5-(4-(4-fluorobenzylpiperazine- 1 -
carbonyl)-N-(4-(4-nitropheny!)phenyl)
picolinamide

=

5-(4-(4-fluorobenzyl )piperazine- 1-
carbonyl)-N-(3-
phenoxyphenyl)picolinamide

80
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1 Table 1
" Ne. Name Structure
By (6-( 3~(bcnzy103.(y )pht?nyl ipyridin-3-y1)(4-(4- /©/\N/\ i N 0/\@
- fluorobenzylipiperazin- 1-vlymethanone . Lon 2N

N-{ 1-(4-cyancbenzyl)- 1 H-pyrazol-4-v|)-5-

(4-fluorobenzy! ypiperazin- 1 -vl)methanone

23 | (4-(4-fluorobenzyl)piperazine-1- S %
carbonylipicolinamide - L/N N B
i3
N
N-(4-(4-cyvanophenylyphenyl )-5-(4-(4- O ‘
24 | fluorobenzy|l)piperazine-1- e l NS
S T Ny N
carbonyl)picolinamide F,[ j L/N N
o
CF
5-(4-i4-fluorobenzy piperazine- 1 - /@/@
25 | carbonyl)-N-(4-(4-
| triflucromethylphenyliphenyl)picolinamide 4 ,©/\ O, \’(CNJ\ i
i o
|
’ N-(4-benzoylphenyl}-5-(4-(4-
| 26 fluorobenzyl )piperazine- 1 - N il
carbonylipicolinamide FQ\ Ln N
! Q
‘ N-(4-benzyloxypheny|)-5-(4-(4- /@zck/@
27 | fluorobenzy|)piperazine-| - s, »
‘ carbonylpicolinamide './©/\ Lm Ln ' B
| s]
[ Br
\ N-(4-bromophenyl)-5-(4-(4- /©/
28 | fluorobenzyl)piperazine-1- g“ﬁ | o N
‘ carbonyl)picolinamide - Kn ZN
, 0
| O\
N-(4-(4-methoxyphenylphenyl)-5-(4-(4- /@U
29 | Auorobenzyl)piperazine-1- g\ ~N Y u
‘ carbonyl)picolinamide ' T\/N N M
| Q
| g
R AN g Y N
‘ 30 (6-(4-benzylphenylamino)pyridin-3-y1)(4- F /@/\ (:L l N

%]
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Table 1

—

No.

Name

Structure

4-((2-(5-(4-{4-fluorobenzy|)piperazine- 1 -
carbonyl)pyvridin-2-y1)-2.8-

4l diazaspiro[4.5 |decan-R8- u’ﬁ DC"
yhmethyl)benzonitrile r’©/\ & N7(©«/
(8]
N-(4+ 3-cyanophenyliphenyl }-5-(4-(4-
D fluorobenzyl jpiperazine- 1 - SN
‘ © | carbonyl)picolinamide /O/\ Q ® !
| F 4
6-{ 3-phenylphenylami idin-3-y1)(4- it O
{6~ 3-phenylphenylamino )pyridin-2-y1 ) N =
.
| 33 {4-fluorobenzyl)piperazin-1-ylymethanone F,©/\ QM/CN( O
| L
| (4~(4—ﬂuorobcnzyl.)piperagil.1~l—yl)((»(4- N’ﬁ N
34 | phenoxyphenylamino)pyridin-3- L_n | N
ylimethanone P & o
| (6-14-(4- \
‘ cyanobenzylcarbamoyliphenyl)pyridin-3- ,m
3 yhi(4-(4-fluorobenzylpiperazin- 1- @/\G T ™,
yhmethanone : i
(6-(4-(cyanobenzyl)piperidin-4- N
| 36 | ylamino)pyridin-3-yl}4-(4- 'l QYC,L/N 6
ir fluorobenzyl)piperazin-1-ylymethanone ¥ 5
| i
| 37 | (6-(4-phenylphenylamino)pyridin-3-y1)(4- /@AO e O
‘ (4-fluorobenzyl piperazin-1-ylymethanone F & &N O
o
‘ N1 {4-cyanobenzyl)- | H-pyrazol-3- yl)~x\"2— a1 :’Q(uc»a
38 | (1-(4-cyanobenzyl)pipenidin-4-yl)pyridine- (YN N
| 2.5-dicarboxamide N o
| i O i
| )
| 5-(4-(4-fluorobenzyl)piperazine- | - @
39 | carbonyD)-N~(4~(1H-pyrrol-3- =
l yhphenyl)picolinamide ' ,©/\ Q)(C(ﬁ\u
Q
S-{4-(4-fluorobenzyl piperazine- 1 - O“\j
40 | carbonyl)-N-(4-

morpholinophenyl)picolinamide

=
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Table 1

R

No.

Name

Structure

5-(4-(4-fluorobenzyl)piperazine- 1 -
carbonyl)-N-(4-{4-methylpiperazin- | -
yDhphenyl)picolinamide

(6-(3-(4-
cyanobenzylcarbamoyl)pheny])pyridin-
Ivhi4-{4-fluorobenzypiperazin- 1 -
yhimethanone

N'{1«(4-cyanobenzyl)-1H-pyrazol-4-y1)-N"-
(1-(4-cyanobenzylpiperidin-4-yhpyridine-
2, 5-dicarboxamide

(6-( 1<(4-fluorobenzyl -1 H-pyrazol-4-
ylamino)pyridin-3-y1)(4-(4-
fluorobenzyl)piperazin-1-vl)methanone

N-(1-{4-cyanobenzyl)piperidin-4-yl)-5-( ] -
(4-fluorobenzyl)- | H-pyrazol-4-
ylamino)picolinamide

(6-( | {4-cvanobenzyl)piperidine-4-
carboxamido pyridin-3-yl)(4-(4-
fluorobenzyl jpiperazin- 1 -yl ymethanone

N-(4-{(4-cvanobenzylcarbamoyl)phenyl)-5-
{4-(4-fluorobenzylpiperazine- | -
carbonylipicolinamide

(6-(4-(4-
cyanobenzylcarbamoyljphenylamino )pyridi
n-3-vIi(4~4-fluorobenzy hpiperazin-1 -
ylimethanone

N-(143.5-difluorobenzylipiperidin-4-y1)-5-
{(4-(4-fluorobenzylpiperazine- | -
carbonyl)picolinamide

5-(4-(4-fluorobenzyl)piperazine- | -
carbonyl)-N-(1<4-fluoro-3-
methybenzyl)piperidin-4-yljpicolinamide

N-(144-chlorobenzyl)piperidin-4-y1)-5-(4-
(4-fluorobenzyl)piperazine-1-
carbonyl)picolinamide

83
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Table 1

R

No.

Name

Structure

N-(1<4-chlorobenzyl piperidin-4-y1)-5-(4-
(4-fluorobenzyl)piperazine- |-
carbonylpicolinamide

53

5-(4-(4-fluorobenzylpiperazine- | -
carbonyl}-N-(4-4(4-
methylphenoxy iphenylipicolinamide

sS4

S5-{4-(4-fluorobenzyl)piperazine- | -
carbonyl)-N-{4-4-
methoxyphenoxy )phenylipicolinamide

5-(4-(4-fluorobenzylpiperazine- | -
carbonyl)-N-{43-
fluorophenoxy )phenyDpicolinamide

56

N-(4-(3-cyanophenoxy jphenyl)-5+(4-(4-
fluorobenzyvl)piperazine-1-
carbonyl)picolinamide

N
~J

5-(4-(4-fluorobenzylpiperazine- | -
carbonyl}-N-{4-3-
methoxyphenoxy )phenylpicolinamide

58

5-(4-(4-fluorobenzy hpiperazine- | -
carbonyl}-N-(4-(3-
methylphenoxy phenylpicolinamide

N-(4-(4-cyanophenoxy jphenyl)-5-(4-(4-
fluorobenzyl jpiperazine-1-
carbonylipicolinamide

60

5-(4-(4-fluorobenzypiperazine- 1 -
carbonyl)-N-(4-(4-
fluorophenoxy )phenylpicolinamide

61

5-(4-(4-fluorobenzyl)piperazine- | -
carbonyl)-N-(4-{pyridine-3-
yljphenyl)picolinamide

5-(4-(4-fluorobenzyl)piperazine- | -
carbonyl)-N-{4-{thiophen-3-
yhphenyl)picolinamide
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Table 1

| Ne.

Name

Structure

63

5-(4-(4-fluorobenzyl)piperazine- | -
carbonyl)-{6-(4-cyanophenoxy )pyridin-3-
yljpicolinamide

Q
0. CN
5-(4-(4-fluorobenzylpiperazine- | - @N( U
64 | carbonyl)-(6-( 3-cyanophenoxy jpyridin-3- Q/\G ! i
ylipicolinamide ¥
Q0
£
5-(4-(4-flucrobenzylypiperazine- - L
65 | carbonyl)-N-(6-(4-fluorophenoxy)pyridin-3- /O/\@ i .
yhpicolinamide F . .
Q
5-(4-(4-cyvano-2- i N
66 methoxyphenoxy ipiperidine-1-carbonyl)-N- /éﬂ\@ i uJ:\) /\G\m
{ 1-{(4-cvanobenzylpiperidin-4- o Ny 2N
ylpicolinamide 0

67

5-(4-(4-fluoro-4-tluorobenzoy Dpiperidine-
1-carbonyl)-N~(6-(4-fluorophenoxy )pyridin-
J-yDypicolinamide

N-(1-(4-cyanobenzy | piperidin-4-y1)-5-(4-

68 | (4-fluoro-4-fluorcbenzoylipiperidine- 1 -
carbonyl)picolinamide T
5-(4-(4-methoxybenzoylpiperidine-1- ] /gm@
69 | carbonyD)-N-(6-(4-fluorophenoxy jpyridin-3- ! |\N N F
yhpicolinamide Mt Z
18]

70

5-{4-(4-methoxyphenoxy )piperidine- 1 -
carbonyl)-N-(6-{4-fluorophenoxy )pyridin-3-
yhpicolinamide

trans-V-<{4-(4-cyanophenoxy jeyclohexyl)-5-

71 | (4-{4-fluorobenzyl)piperazine- |- N i CH
carbonyljpicolinamide ;’©/\ Lo A
o)
=9 | 3-(4-benzylpiperazine- | -carbonyl)-N-(1- @\/g i
~ | benzylpiperidin-4-yl)picolinamide N N SN
- pyridine-2,5-diylbis((4-benzylpiperazin-1 -

yl)methanone)
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[ Table 1
" No. Name Structure
74 6-(4-benzy Ipiperazine- I-carbonyl }-N-~{ 1-

benzylpiperidin-4-yljnicotinamide

75

5,5-(piperazine-1,4-
diylbistoxomethylene ) )bis(N-{ 1-(4-
cyanobenzyl)piperidin-4-ylpicolinamide)

76

N-{ [-(4-cyanobenzylpiperidin-4-yl)-5-4-
(4-fluorobenzoyl)piperazine-1-
carbonyl)picolinamide

: (\N L H

N+ 1-(4-cyanobenzylpiperidin-4-yl)-5-(4-
(4-methoxybenzoylpiperazine- | -
carbonyljpicolinamide

N~ I-(4-cvanobenzy Dpiperidin-4-y1)-5-(4-

78 | (4-fluorophenylsulfonylipiperazine- | -
. carbonyl)picolinamide h 3
| N+ 1-(4-cyanobenzylpiperidin-4-y1)-5-(4- V4O
79 | (4-methoxyphenylsulfonyl)piperazine-1- \OX'[A o N
! carbonylipicolinamide % y 8 O\/UC
%0 5-{4-bcnzu31!p:pqauqet | -cm?:on}yl -N-(1- Q g -
{(d-cyanobenzy|jpiperidin-4-ypicolinamide N O
| ! R
‘ %1 N+ 1-{4-cvanobenzylpiperidin4-y1)-5-(4- (\N I\ i@
pivaloylpiperazine- I -carbonyl)picolinamide ‘B"TN\/‘ N N\G \/©/CN
| 0 0 N
‘ N-{ 1-(4-cvanobenzylpiperidin-4-y1)-5-(4- N e
| 82 | (phenylsulfonyl)piperazine-1- Q R I N
s N
,[ carbonyljpicolinamide Y T Q\Q}
| N-{ 1-(4-cyanabenzylpiperidin-d-y1)-5-(4- PN
83 | (tetrahydro-2H-pyran-4-yl)piperazine- | - N Li y e
carbonyljpicolinamide O/ . \O \/@
0 o N
| N+ 1-(4-cyanobenzyl piperidin-4-y1)-5-(4- (\N N
84 imfl;:)op);l)pi'pm;azine_-dh YN\) | 7 R cN
Car vicolinamide
carbonyl)picolinami I U\/@/
| N-( 1-benzylpiperidin-d-y1)-544-((5-
85 | methylisoxazol-3-ylymethyl)piperazine- ] -

carbonyljpicolinamide

36
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! No. Name Structure
g | N2N6-bis(1(4-cyanobenzylpiperidind- | o g YC‘Y“} .
N
IOy

yhpyridine-2,6-dicarboxamide

| 87

N2,N6-bis( 1{4-fluorobenzyl)piperidin-4-
yhpyridine-2,6-dicarboxamide

poVonasnedss

(4-(4-fluorobenzyl)piperazin-1-y1)(6-(4-

: NP

88 | phenethylpiperazine-1-carbonylpyridin-3-
yhmethanone
0
i N+ I-(4-cyanobenzyl)piperidin-4-yl)-5-(4- NS
89 | (cyclohexanecarbonyl)piperazine-1- Q(N L4 -4l i o
3 . . » N
‘ carbonyl)picolinamide s X \Q\/@
[
| (4-phenethylpiperazin-1-y 1) 5-(4- /\/©
90 | phenylpiperazine-1-carbonyl)pyridin-2- Q | X O
| ylimethanone N
1 e}
| : er
(4-1sopropyIpiperazin- 1 -y} 6-{4-
91 | phenethylpiperazine- 1-carbonyl)pyridin-3- (\) | -y @
| yhmethanone YN N et
! Q
| idine-2 5-diyhis((4-phenethy Ipiperazin- re i Y el ’\/©
4 | pyridine-2,5-diy phenethylpipe N ]
| e I-yl)methanone) N W N
a ©/\/ O
I
} (4-(4-fluorobenzylipiperazin-1-y1(6-(4- ,\/©
| 93 phenethylpiperazine- | -carbonyl)pyridin-2- g\m [ O
| yhmethanone F N
} 0 0
‘ (4-(4-fluorobenzyl)piperazin-1-y1)(6-(4- @
| 94 | phenylpiperazine- 1 -carbonyl)pyridin-2- /©/\"(/\| | \/ g
‘ yhmethanone F N N H
! (8] Q
| N+ I-(4-cyanobenzyljpiperidin-4-yl)-5-(4- Ao
| 95 | (cyclohexylmethylpiperazine- |- O\/Nl/ 33 A eN
| carbonyl)picolinamide W T Q\/Q/
|
| o | N-{1-benzylpiperidin-d-y1)-5-(4-(pyridin-4- N

yhpiperazine-1-carbonylpicolinamide

87
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Table 1
No. Name Structure
e o e . i
g7 | Ne(1-benzylpiperidin-4-yl)-544- O | |
phenylpiperazine- 1-carbonyl)picolinamide @/N N \O \/@
o N

98

ethyl 2-(4-(5-(4-(4-fTuorcbenzyl )piperazine-

l-carbonylpicolinamido )piperidin-1-v1)-2-
phenylacetate

99

N+{4-(4-cyanobenzylicyclohexyl)-6-(4-(4-
fluorobenzyl)piperazine- 1 -
carbonyljpicolinamide

100

cis-1-(4-cyanobenzyl)-3-fluoropiperidin-4-
y1)-5-(4-{4-fluorobenzy! piperazine-1-
carbonyl)picolinamide

101

N+ 1-{4-cyanobenzylpiperidin-4-v1)-5-(4-
(4-methoxybenzypiperazine-1-
carbonyl)picolinamide

5-(4-(4-fluorobenzylpiperazine-1-
carbonyl)-N-{¢is-3-tfluoropiperidin-4-
yDipicolinamide

N-( 1-(4-cyanobenzylpiperidin-4-v1)-5-(4-
(pyridin-4-ylmethylpiperazine- 1 -
carbonyl)picolinamide

N-{¢is-3-fluoro-1-(pyridin-4-
yimethylpiperidin-4-v1)-5-(4-(4-
fluorobenzyl)piperazine-1-
carbonyl)picolinamide

N2+ 1-benzylpiperidin-4-y1}-N5-(biphenyl-
4=y Dpyridine-2,5-dicarboxamide

N2-{1-benzylpiperidin-4-y1 -N5~(biphenyl-
3-vljpyridine-2,5-dicarboxamide

88
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Table 1

Name

Structure

5-(4-(4-fluorobenzyl piperazine- | -
carbonyl)-N-phenylpicolinamide

108

5-(4-benzylphenylamino )-N-(1-(4-
cyanobenzyl)piperidin-4-yljpicolinamide

H
Ny
©\/© \(N)\EN\Q‘S/Q/CN

109

5-(biphenyl-4-ylamino)-N-(1-(4-
cyanobenzyl)piperidin-4-yl)picolinamide

i

110

5-(4-benzyIpiperazin-1-y1-N-( 1-(4-
cyanobenzyl)piperidin-4-ylpicolinamide

SEem

111

N 1-(2-(4-cyanophenyl)propan- 2-
yhpiperidin-4-yl)-5-(4-(4-
fluorobenzyl jpiperazine-1-
carbonyl)picolinamide

Q

112

N+ I-benzylpiperidin-4-y1)-5<3-
phenoxyphenylamino)picolinamide

13

N-( I-benzyIpiperidin-4-v1)-5-(4-
phenoxyphenylamino )picolinamide

114

N-( I-benzylpiperidin-4-y1}-5-(biphenyl-3-
ylamino)picolinamide

N-benzyl-5-(4-(4-fluorobenzy)piperazine-

F
; SRSV TS
| 13 I-carbonyl)picolinamide \Q\/N\/l lN/ ﬁ
| Q
|
116 | N-benzyl-5-(4-benzylpiperazine-1- (\ N i
carbonylipicolinamide N\) i
2

117

5-(4-(4-fluorobenzypiperazine- | -
carbonyl)-N-(1-(4-
methoxybenzyl)piperidin-4-ylipicolinamide

89
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No.

Name

Structure

118

(R }-N-( 1-(4-cyanobenzyl)pyrrolidin-3-yl)-5-
(4-(4-fluorobenzylpiperazine- 1 -
carbonyl)picolinamide

.

119

N-( I-benzylpiperidin-4-yl)-5-(4'-
cyanobiphenyl-4-ylamino )picolinamide

o Moo

120

N-( I-benzylpiperidin-4-y1)-5-(4'-
methoxybiphenyl-4-ylamino )picolinamide

121

S-({1-benzyl-1H-1.2 3-triazol-4-y1)-N-( 1-(4-
cyanobenzypiperidin-4-ypicolinamide

S-{1-benzyl-1H-1,2,3-triazol-4-y1)-N-( 1-(4-
cyanobenzyl)piperidin-d-ylpicolinamide

(S)-N-( | -(4-cyanobenzylpyrrolidin-3-y1)-5-
(4-(4-fluorobenzylpiperazine- | -
carbonyl)picolinamide

5-(4-benzylpiperidine- | -carbonyl)-N-( 1 (4-
cyanobenzy Dpiperidin-4-yljpicolinamide

N+ I-(4-cyanobenzypiperidin-4-y1)-5-(4-
(4-fluorobenzyl)-3,3-dimethylpiperazine-1-
carbonyl)picolinamide

N+ 1-(4-cyanobenzyDpiperidin-4-y1)-5+(1-
phenylpiperidin-4-ylamino picolinamide

N-{¢is-1-(4-chlorobenzyl)-3-
fluoropiperidin-4-y1)-5-(4-(4-
fluorobenzylipiperazine-1 -
carbonylipicolinamide

90
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Table 1

e

Name

Structure

N-( 1-{4-cvanobenzyl)piperidin-4-y1)-5-(4-
(4-cyanobenzylipiperidine-1-
carbonyljpicolinamide

N-{ I-(4-cvanobenzylpiperidin-4-y1)-5-(4-
(4-methoxybenzoylpiperidine-1-
carbonyljpicolinamide

130

N-{ I-(4-cyanobenzylpiperidin-4-y1)-54-
(4-fluorobenzylipiperidine- 1-
carbonylpicolinamide

131

N+ 1-(4-cvanobenzyl)piperidin-4-yl1)-5-(4-
(4-methoxybenzylpiperidine-1-
carbonyljpicolinamide

N~(2-(4-cyanobenzyl)-1,2.3 .4-
tetrahydroisoquinolin-7-y1)-5-(4-(4-
fluorobenzyl)piperazine-1-
carbonylpicolinamide

| 133

N~ I-{4-cyanobenzylpiperidin-4-v|)-5-(4-
(2-phenylpropan-2-ylpiperazine-1-
carbonyl)picolinamide

134

S5-(4-(4-chlorophenylpiperidine-1-
carbonyl)-N-{ 1 -(4-cyanobenzyljpiperidin-4-
ylpicolinamide

N 1-{4-cyanobenzyl)piperidin-4-y1)-5-(4-
(4-cyanophenoxy jpiperidine-1-
carbonyl)picolinamide

136

N+ 1-(4-cyanobenzylpiperidin-4-y1)-5-(4-
(4-fluorobenzoyl jpiperidine- 1 -
carbonyljpicolinamide

N-{ 1-(4-cvanobenzylpiperidin-4-y1)-5-(3-

- 137 | (4-cyanophenoxy Ipiperidine-1-
carbonyljpicolinamide /@/" -
| NC
N+ [-(4-cyanobenzyl)piperidin-4-y1)-5-(4- F ;
138 | (fluoro{4-fluorophenylymethyDpiperidine-1- w N oN
carbonyl)picolinamide ! = S O\/@/

5-(1-(4-chlorophenyhpiperidin-4-ylamino)-
N-{ 1-(4-cyanobenzyl piperidin-4-
ylpicolinamide

91
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L Table 1
_ Ne. Name Structure
‘ N+ [-(4-cyanobenzyl)piperidin-4-yl)-5-(4- i =
140 | (3,5-difluorobenzylipiperazine- |- Ned i “
carbonylpicolinamide ¥ N I O\/@j‘

‘ 141

5-(4-(4-carbamoylbenzylpiperidine-1-
carbonyl)-N-( 1 -{(4-cyanobenzyl)piperidin-4-
yhpicolinamide

142

N+ 1-(4-cvanobenzy Dpiperidin-4-y1)-5-(4-
((4-

fluoropheny hthydroxy ymethy)piperidine-1-
carbonvl)picolinamide

143

N-{ I-(4-cyanobenzylpiperidin-4-vl)-5-(4-
(4-methoxyphenoxy ipiperidine- [ -
carbonyl)picolinamide

144

N2~(2-(4-cyanobenzyl)-1,2,3,4-
tetrahydroisoquinolin-7-v1)-N5-(4-
fluorobenzyl)pyridine-2,5-dicarboxamide

N-{ 1-(4-cyanobenzyl)piperidin-4-y1)-5-(4-

(4-methylbenzyl)piperidine-1- \G\/OJ‘TI(H o
| carbonyl jpicolinamide % O\/Qf
' N-{ 1-(4-cyanobenzylpiperidin-4-y1)-5-(4- G

146 | (3-fluoro-4-methoxybenzylpiperidine-1- O\/O s N
carbonyl)picolinamide ‘ 5 . O \/Qrc

147

N+ 1-{4-cyanobenzylpiperidin-4-yl)-544-
(3-methoxybenzyl)piperidine-1-
carbonyl)picolinamide

148

N-{ 1-(4-cyanobenzylpiperidin-4-y1)-5-(4-
(4-fluorophenoxy )piperidine-1 -
carbonyljpicolinamide

149

-

N2-(1-(4-cyanobenzyl)piperidin-4-y1)-N5-
(2-(4-fluorophenoxy Jethylipyridine-2,5-
dicarboxamide

150

N-cis-4-(4-cyanophenoxy jeyclohexyl)-5-
(4-{4-fluorobenzylipiperazine-1-
carbonyl)picolinamide

151

N-{trans-4-(4-cyanophenoxy jevelohexyl)-5-
(4-(4-fluorobenzoylpiperazine- | -
carbonyl)picolinamide
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Table 1

e

Name

Structure

N+ I-(4-cyanobenzyl)piperidin-4-y1)-5-(3-
(4-fluorobenzyl)piperidine-1-
carbonyl)picolinamide

N+ 1-{4-cyanobenzylpiperidin-4-yl)-5+2-
(4-fluorobenzyl)piperidine-1-
carbonyl)picolinamide

154

5-(4-(4-chlorobenzoyl)piperidine- 1 -
carbonyl}-N-( 1 -(4-cyanobenzylpiperidin-4-
yhpicolinamide

155

N~ I-(4-cyanobenzylpiperidin-4-y1)-5-(4-
(3-cyanophenoxy ypiperidine- |-
carbonylipicolinamide

5-(4+(3-chloro-4-cyanophenoxy jpiperidine-

(5.20-dioxo-24-((3aS 48, 6aR )-2-
oxohexahydro-1H-thieno| 3,4-d [imidazol-4-
y1)-7.10.13,1 6-tetraoxa-4, 1 9-diazatetracos-
l-ynyl}5-(4-(4-fluorobenzyl )piperazine- 1 -
carbonyl)picolinamide

NC
156 | 1-carbonyl)-N~(1-{4-cyanobenzylpiperidin- ;©~ OJ\Q\WE "
4-yl)picolinamide ® % ! O ﬂ
N+ I-(4-cyanobenzylpiperidin-4-y1)-5-(4- .
| . . % . =_ge i "
| 157 (4-(trtﬂupr9mc.thyI)_phcnox; )piperidine-1- CO\O ,O . N N
! carbonyl)picolinamide 5 P
| N-(1-(4-cyanobenzyl)piperidin-4-y1)-5-4- N
| 3
158 | (3. 4-difluorophenoxy)piperidine-1- :O\ /O { o
AVt A r o N
| carbonyl)picolinamide O O\Q}
I i,
of o HY ™ Y
N 1-(4-cvanobenzyl)piperidin-4-yl)-3- ;-NHH
8}

160

S5-(4-(4-fluorobenzoyl)piperidine-1-
carbonyl)-N-( 1-(4-
methoxybenzylpiperidin-4-yl)picolinamide

161

5-(4-(4-fluorophenoxy)piperidine-1 -
carbonyl)} N-(1-(4-
methoxybenzyl)piperidin-4-yl)picolinamide
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| Table 1
' Ne. Name Structure
\ S5-{4-(4-cyanophenoxy jpiperidine- 1 - N
162 | carbonyl)-N-(1-(4- \0\ ,O N pers
! methoxybenzyl)piperidin-4-yl)picolinamide 4 " a O\/O/

163

5-{4-(4-methoxybenzoylipiperidine-1-
carbonyl)-N-(1-(4-
methoxybenzyl)piperidin-4-ylipicolinamide

164

tert-butyl 3-(2-( I-(4-cyanobenzyl)piperidin-
d-ylearbamoy!}-5-(4-(4-
fluorobenzylpiperazine- 1 -carbonyl pyridin-
3-yDprop-2-ynylcarbamate

165

N+ 1-(4-cyanobenzylpiperidin-4-y1)-5-(4-
{(4-cyanophenoxy piperidin-1-
yhpicolinamide

166

N2-( 1<(4-cyanobenzylpiperidin-4-y1)-N5-
{ 1 -(4-cyanophenylpiperidin-4-yDpyridine-
2. 5-dicarboxamide

167

N-{(¢is F444-cyanophenoxy jevelohexyl)-5-
(4-(4-fluorophenoxy jpiperidine-1-
carbonyl)picolinamide

168

N-{(trans )<4-(4-cyanophenoxy )eyclohexyl)
5-(4-(4-fluorobenzoyl)piperidine-1-
carbonylipicolinamide

; O . )
i N~((trans )-4-(4-cyanophenoxy )eyclohexyl)- O 0\@
169 | 5-(4-(4-fluorophenoxy)piperidine-1- /@O\Q \~ N N
. carbonylipicolinamide ¥ T
170 :ar(t:o;il(:w;llu;? 2?%2);’}?1?;{1“4- ~ N
yhpyridin-2- e -

' carboxamide F/Q/\ L'{W/C‘: O

! ()

| 0

' N-{{cis »-4-(4-cyanophenoxy Jeyclohexyl )-5- /@i@ Q \Q\m

171 | (4-(4-methoxybenzoyl)piperidine-1- Bt oAby P
carbonyljpicolinamide o

‘ 0
N-({trans )-4-(4-cyanophenoxy cyclohexyl)- . (O \O\m

172 | 5+(4-(4-methoxyphenoxy ipiperidine-1 - m/@“ U Laf "0

‘ carbonylpicolinamide o

ud
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Name

Structure

173

1-(4-cyanobenzyl)-N-(5-(4-(4-
fluorophenoxy piperidine-1-
carbonyl)pyvridin-2-yl)piperidine-4-
carboxamide

oo ot ™

174

N-{(cis -4 4-cyanophenoxy jeyclohexyl )-5-
(4-{4-methoxyphenoxy jpiperidine- | -
carbonyl)picolinamide

oo o O

175

1-(4-cyanobenzy)-N-(S<(4-(4-
fluorobenzoylpiperidine-1-
carbonyl)pyridin-2-yl)piperidine-4-
carboxamide

oo ot W

176

N-{{cis }-4-(4-cyanophenoxy jevelohexyl)-5-
((S)-3-(4-fluorophenoxy )pyrrolidine-1-
carbonypicolinamide

177

N-(5-(4-(4-fluorobenzylpiperazine-1-
carbonyljpyridin-2-y1)-6-(4-
fluorophenoxy nicotinamide

ora ot

178

N-{ 1-(4-fluorobenzyl)piperidin-4-y1)-5-(4-
(4-methoxybenzovhpiperidine-1-
carbonyl)picolinamide

F
9
Ol
| y ,
MeQ =

179

N-{ 1-(4-fluorobenzyl)piperidin-4-y1)-5-{4-
(4-(trifluoromethyl)phenoxy jpiperidine-1-
carbonvljpicolinamide

oo

180

N-( 1-(4-fluorobenzyl)piperidin-4-yi)-5-(4-
{4-fluorophenoxy Jpiperidine-1-
carbonyljpicolinamide

| @*c;cﬁon

IN1

S-(A-(4-fluvrcbenzoyljpiperidine-1-
carbonyD)-N~( 1-(4-fluorobenzylpiperidin-4-
yhpicolinamide

182

(S)-N~( I-{(4-fluorobenzy lipiperidin-4-y1)-5-
(3-14-fluorophenoxy jpyrrolidine-1-
carbonyl)picolinamide

OJLCYCJO“@

N-{ 1-(4-fluorobenzyl)piperidin-4-y | -5-(4-
(4-methoxyphenoxy )piperidine-1 -
carbonyvlpicolinamide

oy C AT
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No.

Name

Structure

184

5-(4-(4-methoxybenzoylpiperidine-1-
carbony!)-N-((cis)-4-(4-
methoxyphenoxy evelohexylipicolinamide

Peae YO}NO” LS

185

N-{(cis -4-(4-methoxyphenoxy Jeyvelohexyl -
5-(4-(4-

(trifluoromethylphenoxy piperidine- | -
carbonyl)picolinamide

186

N-({cis -4«(4-methoxyphenoxy Jeyclohexyl)-
5-(4-(4-methoxyphenoxy ipiperidine-1-
carbonyl)picolinamide

Pene I@jﬁuﬁﬂ@m

187

(4-(4-fluorobenzyl)piperazin-1-y1)( 6-(4-(4-
{trifluoromethyDphenoxy )piperidin-1-
yhpyridin-3-yl imethanone

PageTondig

(Bt

4-(1-(5-(4~(4-fluorobenzylpiperazine- 1 -
carbonyDpyridin-2-ylipiperidin-4-
yloxy )benzonitrile

oo S

189

(4-(4-fluorobenzy | )piperazin-1-v1)(6-(4-(4-
methoxybenzoyljpiperidin-1-ylpyridin-3-
ylymethanone

N

Fﬁr@ggi@w

190

N-{(cis }-4-(4-cyanophenoxy jeyclohexyl }-5-
{(4-(4-{triffuoromethyliphenoxy )piperidine-
|-carbonyl)picolinamide

Q
|
oo O
0

191

5-(4-(4-methoxyphenoxy )piperidine-1 -
carbonyl)-N-((cis)-4-(4-
(trifluoromethyl)phenoxy jeyelohexylhpicoli
namide

Pege YC(MY\QL

S-(4<(4-methoxybenzoyljpiperidine-1-
carbonyl)-N~((cis )-4-(4-
(trifluoromethylphenoxyjevelohexylipicoli
namide

ato o

193

S-(4-14-cyvanophenoxy piperidine-1 -
carbonyl)-N-({cis )-4-(4-
(triflucromethylphenoxy jevelohexylpicoli
namide

Fene YOJLO”Q

U6
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Structure

194

S-(4-(4-methoxybenzoyl)piperidine-1-
carbonylj-N-( 1-(4-(pyrrolidin-1-
yhbenzyl)piperidin-4-ylipicolinamide

P

195

5-{4-(4-methoxyphenoxy ipiperidine-1 -
carbonyl)-N-(1-(4-(pyrrolidin-1-
yhbenzyl)piperidin-4-yDpicolinamide

@“cﬁéﬁﬁ:‘:t =

196

5-(4-(4-fluorophenoxy )piperidine-1-
carbony)-N-(1-{4~(pyrrolidin-1-
yhbenzylpiperidin-4-ylipicolinamide

L "0;@&:@ s

197

5-(4-(4-cyanophenoxy )piperidine- I -
carbonyl)-N-{ 1-(4-(pyrrolidin-1-
yhbenzyl)piperidin-4-ylipicolinamide

o0 E)C(tp“ilo

198

N+{(cis }-4-(4-cyano-3-
fluorophenoxy jevelohexyl)-54-(4-
methoxybenzoylpiperidine-1-
carbonyl)picolinamide

o goVoaadh
?; l =N ¥
Mel T

199

N-{(cis }-4-{4-cyano-3-

fluorophenoxy Jeyvelohexyl)-5-(4-(4-
(trifluoromethyl)phenoxy jpiperidine- 1 -
carbonyljpicolinamide

|
= N’ : i :cn
N I =N H
Fal
o

5-(4-(4-cvanophenoxy )piperidine-1-

egs chmp“il,

200 | carbonyD)-N-( 1-(4-fluorobenzyl)piperidin-4-
yhpicolinamide
N-( I -{(4-carbamoylbenzyl)piperidin-4-y[)-5- O/\Q\
- 201 | (4-(4-fluorobenzyl)piperazine-1- Q/\Q ! N il
‘ carbonylipicolinamide ¥ T
‘ N
| N-{ 1-(4-methoxybenzylpiperidin-d-y1)-5- /G,O\O NQ /\OLW,
202 | (4-(4-(methylsulfonyl)phenoxy piperidine- | - N i
| [-carbonyl)picolinamide o
%
' N-( 1-(3,5-difluorobenzyl)piperidin-4-yl)-5- o ~’O/\©
| 203 | t4-(4< methylsulfonyphenoxy )piperidine- ms/©, O lx M F
‘ I-carbonyl)picolinamide - 0
1
|
i N-{6-(4-fluorophenoxy jpyridin-3-vi1-5-(4- /\(U\ ,@:0\@
' 204 | (4-methoxybenzoyl)piperidine-1- '.‘“l:‘ N F
m <

carbonyljpyrazine-2-carboxamide

Q

07
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Structure

N-{6-(4-fluorophenoxy jpyridin-3-y1)-5-(4-
(4-(trifluoromethyl)phenoxy )piperidine-1-
carbonyl)pyrazine-2-carboxamide

P ”Ow)j’fmn’c‘ro e

206

5-(4-(2.4-difluorobenzoyl)piperidine-1-
carbonyl}-N+( 6-(4-fluorophenoxy jpyridin-3-
yl)pyrazine-2-carboxamide

| 207

N-(6-(4-fluorophenoxy )pyridin-3-yI)-5-(4-
(4-(methylsulfonyl)phenoxy jpiperidine-1-
carbonyl)pyrazine-2-carboxamide

oI “Qg:ﬁ@ h

Q

20

5-(4-(4-

(methylsulfonylyphenoxy piperidine-1-
carbonyl)-N-(1-(4-(pyrrolidin-1-
ylibenzyl)piperidin-4-ypicolinamide

X C]D*Q Uy

209

N I-(4-cyanobenzylpiperidin-4-yl)-5-(3-
(4-cvanophenoxy jazetidine- 1-
carbonylipicolinamide

5-(344-cyanophenoxy yazetidine- | -
carbonyl)-N-(6-(4-fluorophenoxy )pyridin-3-
yl)picolinamide

N I-(4-cyanobenzy Dpiperidin-4-y1)-5-(4-
(4-methoxybenzoylpiperidine- | -
carbonyl)pyrazine-2-carboxamide

(5]
(S ]

N-{ I-(4-cyanobenzy Dpiperidin-4-y1)-5-44-
(4-(trifluoromethylyphenoxy Jpiperidine- 1 -
carbonyl)pyrazine-2-carboxamide

I
—
S

6-(4-(2,4-difluorobenzoyl jpiperidine- 1-
carbonyl}-N-( 1-(4-
(methylsulfonylibenzy lpiperidin-4-
yl)nicotinamide

6-(4-(4-cvanophenoxy )piperidine-1-
carbonyD-N-(1-(4-
(methylsulfonylbenzyDpiperidin-4-
ylinicotinamide

—

6-(4-(4-methoxybenzoyl)piperidine- 1 -
carbonyl)-N+( 1-(4-
(methylsulfonyl)benzyl)piperidin-4-
yhnicotinamide

OR
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Table 1

RS

No. Name Structure

6-(4-(2, 4-difluorobenzoyljpiperidine- -

S " N,
31 | carbonyl)-N-(1-(4- \Q\‘/Oj\(,j\(w' N-
216 (methylsulfonamidoybenzylpiperidin-4- I o \O‘\/@ o

ylnicotinamide

6-(4-(4-cyanophenoxy piperidine- 1 - NG 1
217 cartmnyl-)~N~(l~(¢.1- g V\O\h,(\) ' N -
(methylsulfonamido jbenzylpiperidin-4- 2 N

yhnicotinamide

, N~ [-(d-cyanobenzylpiperidin-4-y1)-5-(4- ""“”5\@\ Oi[" "
218 | (4-{methylsulfonyl)phenoxy jpiperidine-1- o ,,:H/N
o)

carbonyl)pyrazine-2-carboxamide

N~ I-{(4-cvanobenzyl)piperidin-4-y|)-5-(4-

N
'fJL[
219 | (A-(pyrrolidin-1-yl)benzoypiperidine-1 - W l.,’j\“/n\G\/@/CN
N

carbonyl)pyrazine-2-carboxamide 0 0
N-{ 1-(4-cyanobenzyljpiperidin-4-y1)-5-(4- *@ o
2 ;‘:;{)1:%;!;11?;22?;::-—|1-carbonyl)pyraz.inc- NC\(OJ\E:D\(“O \/@AN
2-carboxamide & e
N~ I-{(4-cvanobenzyl }pipcridifl-él-.y l‘)-6—(4- *"‘0'5\@\(() " .
i e o £ o ! Wl

S —

N-( 1-(4-fluorobenzyl)piperidin-4-yl}-6-(4- | MO= Y)Y = |
222 | (4-{methylsulfonyl)benzoyl)piperidine-1- N f
(&) o \OV\/O/

carbonyl)nicotinamide

(89
o)
(]

N 1-(4-methoxybenzyl)piperidin4-yl)-6- [ M0= . -
(4-i4-(methylsulfonylbenzoylpiperidine-1- " in
carbonyl)nicotinamide o o O\/@

| N+ 6-(4-fluorophenoxy jpyridin-3-yI)-6-(4- Wi | i e
| 224 | (4-(methylsulfonyl)benzoyl)piperidine-1- S, f
| . Rl 5 Bk §

carbonyl)nicotinamide

N-( I-(4-flucrobenzyl)piperidin-4-yl)}-5-(4- | "OF & "
| 225 | (4-(methylsulfonylibenzoylpiperidine-1- \ | F

carbonylipicolinamide

29
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Structure

N-( 1-{(4-fluorobenzyl )piperidin-4-y1)-5-(4-
(4-(methylsulfonylphenoxy jpiperidine-1-
carbonyl)picolinamide

QQ*@YO g

N-( 1-(4-cyanobenzylpiperidin-4-y1)-5-(4-
(4-{methylsulfonyl)phenoxy piperidine-1-
carbonylypicolinamide

““’0&@@ e

N-{ 1-(4-cyanobenzyl piperidin-4-y1)-544-
(4-(methylsulfonyl)benzoyl)piperidine- 1 -
carbonylpicolinamide

Mo S >
\QH)/\; < N N
o o N

| 229

6-(4-(4-(methylsulfonybenzoylipipenidine-
[ -carbony}-N-( 1-(4-(pyrrolidin-1 -
yljbenzyl)piperidin-4-ylnicotinamide

‘@YOLOY% AP

6-(4-(4-

(methylsulfonyljphenoxy piperidine- 1
carbonyl)}-N-(1-(4-(pyrrolidin-1-
yhbenzylpiperidin-4-vlnicotinamide

] (o]
V&0 8. X N
4 WS " 0
k |

QL

N~ 6-(4-fluorophenoxy )pyridin-3-y1)-5-(4-
(4-(methylsulfonyhphenoxy jpiperidine-1-
carbonyljpicolinamide

Wl S
14U SA MY
Bl 5 eWat

a N Q

N-{6-(4-fluorophenoxy )pyridin-3-yI)-5-(4-
(4-(methylsulfonylbenzoyvlpiperidine-1 -
carbonylipicolinamide

S-(4-(4-(methylsulfonylibenzoypiperidine-
l-carbonyl)-N+( 1-(4-(pyrrolidin-1-
ylibenzyl)piperidin4-yl)picolinamide

N+ I-(4-methoxybenzylpiperidin-4-yl1)-5-
(4-(4<(methylsultonyl)benzoyhpiperidine-1-
carbonyljpicolinamide

N+ 6-(4-fluorophenoxy jpyridin-3-v1-6-(4-

235 | (4-{methylsulfonyl)phenoxy )piperidine-1- Y% ]
carbonyl jnicotinamide s fnj\o’@
N-(1-(3,5-difluorobenzylipiperidin-4-y1}-6- | mens Ny

236 | (4-(4<(methylsulfonyl)phenoxy jpiperidine- O ,O | i )
I-carbonylinicotinamide & 3 A 1

100
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Name

Structure

N+ 1-(d-methoxybenzylpiperidin-4-v1)-6-
(4-(4-(methylsulfony)phenoxy )piperidine-
1-carbonylnicotinamide

“ﬁmoo*um g

238

N~ 1-{3-methoxybenzy ! jpiperidin-4-y1j-6-
(4-(4-(methylsulfonyl)phenoxy )piperidine-
I-carbonylnicotinamide

a0y 5

239

6-(4-(4-

(methylsulfonyliphenoxy )piperidine-1-
carbonylj-N-{ 1-(3-

(trifluoromethoxy benzylpiperidin-4-
ylnicotinamide

OO 5

240

6-(4-(4-azidobenzoyl )piperidine-1 -
carbonyl)-N-( 1-(4-cyanobenzyl)piperidin-4-
ylnicotinamide

N N,
N | i H
N CN
0 0 \Q\Q/

N-{ 1+(3-methoxybenzyl)piperidin-4-y1)-5-
{(4-(4-(methylsulfonyphenoxy ypiperidine-
I-carbonyl)picolinamide

"“@00*‘%@ ¥:

5-(4-(4-

(methylsulfonyl)phenoxy piperidine-1-
carbonyl}-N-(1-(2-

(trifluoromethoxy benzylpiperidin-4-
vlpicolinamide

243

N~ I-(4-cyvanobenzypiperidin-4-y|)-6-(4-
(4-(4-methylpiperazin-1-
ylbenzoyhpiperidine-1-
carbonylimicotinamide

6-(4-(4-(4-methylpiperazin-1-
yhbenzoyhpiperidine- | -carbonyl)-N-( 1-(4-
(trifluoromethoxy benzyl)piperidin-4-
yhnicotinamide

N 6-{4-fluorophenoxy jpyridin-3-y1)-6-(4-
(4-(4-methylpiperazin-1-
yhbenzoyhpiperidine-1-
carbonylmicotinamide

246

N-{ 1-(4-cyanobenzylpiperidin-4-y1)-6-(4-
(4-

(eyclopropylsulfonyl)phenoxy jpiperidine- 1 -
carbonvl)nicotinamide

6-(4-(4-

(eyclopropylsulfonyl)phenoxy )piperidine- 1-
carbonyl)-N-(6-(4-fluorophenoxy )pyridin-3-
ylhnicotinamide
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Table 1

No.

Name

Structure

2

48

6-(4-(4-

(eyclopropylsulfonyl)phenoxy ipiperidine- 1 -
carbonyl)-N-(1-(4-(pyrrolidin-1-
ylibenzylpiperidin-4-vlnicotinamide

-,

QP

6-(4-(4-

{cyclopropylsulfonyliphenoxy jpiperidine-1-
carbonyl)-N-(1-(4-

(trifluoromethoxy Jbenzylpiperidin-4-
ylnicotinamide

N+ 1-(4-cyvancbenzylpiperidin-4-y1)-5-(4-
(4-(methylsulfonyl)phenyl)piperazine-1-
carbonyljpicolinamide

2

51

N+ 1-(4-cyanobenzylpiperidin-4-y1)-5-(4-
(4-(isopropylsulfonyliphenylpiperazine- 1 -
carbonylipicolinamide

N~(trans )-1-(4-cyanobenzyl )-3-
fluoropiperidin-4-y1)-5-(4-(4-
{methylsulfonylibenzoylpiperidine-1-
carbonyl)picolinamide

2

54

N-{(trans)-3-fluoro-1-(4-

(trifluoromethoxy )benzylpiperidin-4-y1)-5-
(4-(4-(methylsulfonyl)benzoylpiperidine-1-
carbonyl)picolinamide

N{({trans)-1-(4-cyanobenzyl)-3-
fluoropiperidin-4-y1}-5-(4-(4-
(methylsulfonyliphenoxy ipiperidine-1-
carbonyljpicolinamide

2

o5

N+ (trans )-3-fluoro-1-(4-

(trifluoromethoxy ybenzylpiperidin-4-y1)-5-
(4-(4-(methylsulfonyDphenoxy jpiperidine-
|-carbonyl)picolinamide

N-{ 1-(4-cyanobenzypiperidin-4-y1)-5-(4-
(4-(cyclopropylsulfonyliphenyl)piperazine-
1-carbonyl)picolinamide

N+ I-(4-cyanobenzylpiperidin-4-v1)-5-(4-
(4-

(trifluoromethylsulfonyl)pheny| )piperazine-
I-carbonyl)picolinamide
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[ Table 1
! No. Name Structure
| N I-(4-cyanobenzylpiperidin-d-y1)-5-(4- 3
: 258 (4' x N N\) I n V
- | eyelopropanecarbonyliphenylpiperazine- W N T \Q \,le
i I-carbonyl)picolinamide I
\ o
‘ N~6-(4-acetylphenoxy )pyridin-3-y1)-5-(4- 10,3 ‘
! 259 | (4-(methylsulfonyl)phenoxy jpiperidine-1- 0\0/0 ‘N N
. carbonyl)picolinamide G \(:j\o
’ N-{ I-(4-cyanobenzyl jpiperidin-4-y1)-5-4- e N
260 | (4-(ethylsulfonyl)benzoylpiperidine- - N UC‘ \/@/‘"
‘ carbonylipicolinamide o G N
I
| N~ 6-(4-fluorophenylsulfony Dpyridin-3-vl)- M"’T“\O\ O :
| 261 | 5-4-4- * ? kﬁ .
= { methylsulfonyl)phenoxy ypiperidine-1- O " Ha 4{0/
carbonyl)picolinamide a0
N+ 1-{4-cyvanobenzyl)piperidin-4-y|)-5-(4- X O | i
262 | (4-fluorophenylsulfonylpiperidine-1- N "\O \/@z"‘
carbonyl)picolinamide 00 o N
No{ I-(4-cyanobenzylpiperidin-4-vl)-5-(4- O i U R
263 | (4-(2.2,2-triflucroacetyl)phenyl)piperazine- | \’O o [ il
1-carbonylpicolinamide s T . <
| oL
| 264 N2,N5-bis( | -benzylpiperidin-4-yl)pyridine- N =
B 2, 5-dicarboxamide N t
| o \O“\/Q
< Moge
N~ I-{4-cvanobenzylpiperidin-4-v11-5-(3- o
265 | (4-cyanophenoxy Jpiperidin-1- " N CN
yDhpicolinamide 0 O\/@
5
}
5-(4-{4-chlorobenzoyl)piperidin-1-yI)}-N-(1- | o A 4
266 | (4 cyancbenzylypiperidin-4-ypicolinamide \[:Jﬁrk@ \/@KCN
0 N ‘
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[ Table 1
" Ne. Name Structure
N
N-{ 1-(4-cvanobenzyl)piperidin-4-y[)-5-(1- O’ Fio H Bl
- 267 | (4-cyanophenyl)piperidin-4- /©/ O \/@’
ylamino)picolinamide NGT NP ¥ NS
N-{ 1-{4-cyanobenzylpiperidin-4-yl)-5-(4-
268 | (2-(4-fluorcphenyl)propan-2-yl)piperazine- N
|-carbonylpicolinamide \):j/
o
‘ N-(1-(4-cyanobenzyl)piperidin-d-yl)-54- | (- N N
269 | (pyridin-4-yloxy )piperidine-1- O\ O/O Lot
| carbonyl)picolinamide N \/\j
L
(S)-N-{ 1-{4-cvanobenzyl)piperidin-4-y1)-5- O‘Oiﬂj\(t i
270 | (3-(4-fluorophenoxy jpyrrolidine-1- Q ol ‘G\/@’
carbonyl)picolinamide 4 %
(%]
N I-(4-cyanobenzyl)piperidin-d-y1)-5-(4- | " | N a
271 | (2 4-difluorobenzoyl)piperidine-1 - N N N\C V@/"‘"
carbonyDpicolinamide S 2 N
| 5-(4-(4-fluorobenzoylpiperidine-1-
272 | earbonyl)-N-{6-(4-fluorophenoxy Jpvridin-3-
yhpicolinamide )\g’ Tl Q
‘ S-{(4-«(4-fluorophenoxy )piperidine-1- J‘\(\
273 | carbonyl)-N~(6-(4-fluorophenoxy ipyridin-3-
yhpicolinamide \O\“‘/
N-{ I-(4-cyanobenzylpiperidin-4-y1)-5+3- o
| A
| 274 (4-methoxyphenoxy )piperidine-1- o /@’ \C« A " = 4
[ carbonyl)picolinamide “ & O\/@;
i t
i N+ 1-(4-cyanobenzyl)piperidin-4-y1)-5-(1- O/ L # o
275 | (4-methoxyphenyl)piperidin-4- /O/ N ‘O \/©/
ylamino)picolinamide o H
N-(1-(4-cyanobenzylpiperidin-4-y1)-5-(1- /\)rk (Y u
276 | (4-flworopheny|)piperidin-4- N Q\’(N N
ylamino)picolinamide r-’©/ o \G\/Q(
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Table 1

Name

Structure

N~ 1-{(4-cvanobenzyl)piperidin-4-y11-5-(3-
(3-methoxyphenoxy )piperidine-1-
carbonyl)picolinamide

TR o

(R -N-{ 1-(4-cyanobenzyljpiperidin-4-y|)-5-
(3-(4-fluorophenoxy jpyrrolidine-1-
carbonyljpicolinamide

I

‘O‘*@\gnm o

N-( |-{4-cyanobenzyljpiperidin-4-v|)-5-
((trans )-4-(4-cyanophenoxy )-3-
fluoropiperidine- | -carbonylpicolinamide

O Dy o

N+ 1-(4-cyanobenzylpiperidin-4-yl)-5-
(( 1R, 3r,55)-3-(4-cyanophenoxy )-8+
azabicyclo[3.2. 1 octane-8-
carbonyljpicolinamide

~

T

N+ I-(4-cvanobenzy Dpiperidin-4-y1)-5-(4-
(3 A-difluorobenzoylpiperidine-1-
carbonvlpicolinamide

N~ 1-(4-cyanobenzyl piperidin-4-y1j-5-(4-
(2. 4-difluorophenoxy piperidine- 1-
carbonyl)picolinamide

N~ I-{(4-cvanobenzylpiperidin-4-y1)-5-(4-
(pyridin-3-yloxy )piperidine-1-
carbonyl)picolinamide

cthyl 4-(1-(6-( 1 {4-cyanobenzy|)piperidin-4-
ylearbamoylnicotinoyl)piperidin-4-
yloxy benzoate

5-(4-(4-cyanobenzy | )piperazine-1-
carbonyl}-N~( 1-(4-
methoxybenzylipiperidin-4-yl)picolinamide

NG /\
p N
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Table 1

e

No.

Name

Structure

5-(4-(4-cyano-2-

O

286 | methoxyphenoxy jpiperidin-1-y1)-N-(1-(4- L 3 énl
| cyanobenzyl)piperidin-4-yl)picolinamide N“Hg C\/@’
|
| g
: N-( 1-(3.5-difluorobenzyl jpiperidin-4-yl)-5- ™ N'J\(\I H £
| 287 | (4-(4-methoxybenzoyl)piperidine-1- N”\gN\C J@
carbonylipicolinamide N A
} o
| [N 315~diﬂuoroben:zyl)pipcridin«i—yl)-.‘i— P ” " N E
288 | (4-(4-fluorobenzoyhpiperidine- 1 - ol W i P
‘ carbonyl)picolinamide /ﬁg O &
F
|
i P NG
| S+ 4—(4cyam)phcnoxy)plpcndmc— 1- \©\ N [ \/ H F
289 | carbonyl}-N-(1-(3.5- o 0 V@\
difluorobenzylpiperidin-4-yl)picolinamide u B S
: o
| tert-butyl 3-(2-( 1-(4-cyanobenzyl)piperidin- A
' 290 | 4¥lcarbamoyl)-5-(4-(4- ¢ i i
fluorobenzyl)piperazine- | -carbonyl)pyridin- @\/Q b R il
3-yl)propylcarbamate . O\/@’
N-{ 1-(4-cyanobenzy! piperidin-4-y1)-3-
(5.21-dioxo-25-((3a8,48,6aR )-2- , ikl
! oxohexahydro- TH-thieno| 3.4-dJimidazol-4- a At 3
291 | y1)-8,11,14,1 7-tetraoxa-4,20- S " N X
- Mo 1 bl
| diazapentacosyl)-5-(4-(4- O e k‘:)v:}’ %
fluorobenzyl)piperazine-1-
carbonylipicolinamide
5]
| N~ 1-(3 5-difluorobenzypiperidin-4-y1)-5- CF Lo F
292 | ((S)-3-(4-fluorophenoxy ipyrrolidine-1- N \C Pz 4
i carbonyl)picolinamide 9 AN
| 5
{ N-(1-(3,5-difluorobenzylipiperidin-4-yl)-5- | s NN, d
293 | (4-(p-tolyloxy jpiperidine-1- So 1N N
! carbonyljpicolinamide & O
| -
| i 4]
\ N-{1-+(3,5-difluorobenzylpiperidin-4-y1)-5- F N e K
294 | (4-(4«(trifluoromethyljphenoxy ypiperidine- o’\) N

|-carbonyl)picolinamide
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Table 1

Name

Structure

N-(1-(3,5-difluorobenzylipiperidin-4-y1)-5-

B
NS

. L ~J\(\ E
| 295 (4~(4~ﬂuon.)phx.:nux).f)plpendmc-l- K/\o '(\I(n
} carbonylipicolinamide 5 M ke :
G
N-( 1-(3,5-difluorobenzyl)piperidin-4-y1)-5- | < °‘©\ OJ\(\ ' E
296 | (4-(4-methoxyphenoxy )piperidine-1- O N¢\[( C\/@\
i carbonvl)picolinamide o N g
o
N-(1-(3,5-difluorobenzyl)piperidin-4-yl)-5- | F N)k(\ -
297 | (4-(3 4-difluorophenoxy jpiperidine-1- Fﬁ\ O,C IN,' i
carbonypicolinamide /\g/ U I\ k
5-(4-(3 A-difluorobenzoyl jpiperidine-1- B2 Nj\(\ §
208 | carbonyl)-N-(1-(3.5- 2 LAN
diftuorobenzyDpiperidin-4-ylypicolinamide =Y @
F
N-{(cis)-4-(3,5- .
5gg | diffuorophenoxy Jeyclohexyl)-5-(4-(4- \C‘) J:;N (L i F
fluorophenoxy jpiperidine-1- N’\g’ /@
carbonyl)picolinamide B
Q
N-({(cis)-4-(3,5- A NS P
difluorophenoxy Jevelohexyl)-5-(4-(4- \Q(C i
3
2 methoxybenzoyl)piperidine-1- a ”ﬁg’
carbonylpicolinamide x J
0O,
N-{ 1-(4-cyanobenzyl)piperidin-4-yl)-5-(4- i \’/©/ O ~
301 | (4-(trifluoromethyl)phenoxy )piperidin- | - O \(JTN o
S " '
yvljpicolinamide \G\/Q/
0
N-{ |-(4-cyanobenzylpiperidin-4-vl)-5-(4- ik 0)\0‘
- 302 | (4-methoxybenzoyl)piperidin- - Lt K P
yhpicolinamide " \O \/@’
0 N
O
S-(4-14-cyanophenoxy piperidine-1- N N
303 | carbonyl)-N-{({cis)-4-(4- \Q\O,G IN N F
fluorophenoxy evelohexylipicolinamide & QO O
5
5-(4-(4-fluorobenzoyl)piperidine-1- Py | “J\(I(N :
- 304 | carbonyl)-N-((cis)-4-(4- = Ny Q /@ﬁ
fluorophenoxy jeyvelohexyl)picolinamide 0 O 0
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Table 1

No.

Name

Structure

305

N+ 2-(4-fluorophenoxy jethyl)-5-(4-(4-
methoxybenzoyl)piperidine-1 -
carbonyljpicolinamide

306

5-(4-(4-cyanophenoxy jpiperidine- I -
carbonyl) N-(2-(4-
flugrophenoxy jethyDpicolinamide

307

N~ I-(4-cvanobenzylpiperidin-4-v1)-5-(3-
(4-fluorobenzyloxy yazetidine- 1 -
carbonyljpicolinamide

308

N-{ 1-(3,5-difluorobenzylpiperidin-4-yl)-5-
(3-(4-fluorobenzyloxy yazetidine-1-
carbonyljpicolinamide

309

N [-(4-cyanobenzyl)piperidin-4-y1)-6-(4-
(4-methoxybenzoyl)piperidine- | -
carbonyl)nicotinamide

N-( 1-(3,5-difluorobenzyl)piperidin-4-y1)-6-
(4-(4-methoxybenzoylpiperidine-1-
carbonylinicotinamide

N~{(cis -4-{4-fluorophenoxy jevelohexyl)-5-
(4-(4-methoxybenzoy!)piperidine-1-
carbony Dpicolinamide

N-{(cis }-444-fluorophenoxy Jeyclohexyl)-5-
(4-{(4-fluorophenoxy ipiperidine- 1 -
carbonylipicolinamide

5-(3~(4-cyanophenoxy)azetidine-1-
carbonyl)-N-(1-(3.5-
difluorobenzylpiperidin-4-yljpicolinamide
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Table 1

| Ne.

Name

Structure

314

5+(3-(4-cyanophenyl)-5,6,7 8-tetrahydro-

[ 1.2.4]triazolo[4,3-a]pyrazine-7-carbonyl)-
N-(1-(3,5-difluorobenzylpiperidin-4-
yhipicolinamide

315

N-{( 15,48)-4-(4-cyanophenoxy eyelohexyl -
6-{4-{4-methoxybenzoylpiperidine- 1+
carbonyl)nicotinamide

N~{({cis 4-(4-fluorophenoxy jeyclohexyl )-6-

/o a8 N : f N\

316 | (4-(4-methoxybenzoyl)piperidine-1- | il i g

carbonyl)nicotinamide I O‘o 0
a

N-{ 1-(4-fTuorobenzyl)piperidin-4-y 1 -6-(4- #8 > N IN\ g

217 | {(4-methoxybenzoyl)piperidine-1- S | \O\Ur
carbonylnicotinamide 0 N A
6-(4-(4-methoxybenzoylpiperiding-1 - ey e

carbonyl)-N-(1-(4-
methoxybenzypiperidin-4-ylmicotinamide

319

6-(4-(4-cyanophenoxy )piperidine- | -
carbonyl)-N-{1-(4-
methoxybenzypipendin-4-yhnicotinamide

6-(4-(4-cyanophenoxy )piperidine- 1 -
carbonyl)-N-( 1-(4-fluorobenzyl)piperidin-4-
yhnicotinamide

321

N-{{cis F4-(4-cyanophenoxy jevelohexyl -6-
(4-(4-cyanophenoxy Jpiperidine-1-
carbonylinicotinamide

6-(4-(4-cvanophenoxy piperidine- 1-
carbonyl)}-N-(1-(3,5-
difluorobenzylpiperidin-4-ylnicotinamide

323

N-{ I-(4-cvanobenzylpiperidin-4-yl)-6-(4-
(4-cyanophenoxy )piperidine-1-
carbonyljnicotinamide
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Table 1

| NOQ

Name

Structure

324

6-(4-(4-cyanophenoxy ypiperidine-1-
carbonyl)-N-((cis)-4-(4-
fluorophenoxy jeyelohexylmicotinamide

N+ 6-(4-fluorophenoxy jpyridin-3-y1)-6-(4-
(4-methoxybenzoylhpiperidine-1-
carbonylinicotinamide

6-(4-(4-cyanophenoxy piperidine- 1 -
carbonyl)-N-{(6-(4-fluorophenoxy jpyridin-3-
yhnicotinamide

6-(4-14-fluorobenzy Dpiperazine- -
carbonyl}-N-(1-(4-
methoxybenzylpiperidin-4-yl inicotinamide

6-(4-(4-fluorobenzyl)piperazine- | -
carbonyl)-N+{ 1-(4-fluorobenzy!)piperidin-4-
ylnicotinamide

329

5-(4-(3 A-difluorobenzoyl)piperidine- 1 -
carbonyl)-N-(1-(4-
methoxybenzyl)piperidin-4-ylipicolinamide

330

5-(4-(3 4-difluorobenzoylpiperidine-1-
carbony)-N-(6-(4-fluorophenoxy ipyridin-3-
yhpicolinamide

331

5-{4-(2,4-difluorobenzoyl)piperidine-1-
carbonyl}-N~(1-(4-
methoxybenzy|jpiperidin-4-y1)picolinamide

N-{(cis y4-(4-cyanophenoxy )cyclohexyl)-6-
(4-(4-fluorobenzy| piperazine-1 -
carbonyljnicotinamide

tert-butyl 4-(6-(4-(4-

eyanophenoxy )piperidine-1-
carbonyvlnicotinamido jpiperidine-1-
carboxylate
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Table 1

Name

Structure

6-(4-(4-fluorobenzylpiperazine-1-
carbony 1)-N-(6-(4-flucrophenoxy jpyridin-3-
ylnicotinamide

L :
T gy

6-(4-(4-cvanophenoxy piperidine-1-
carbonyl)-N-{piperidin-4-yl)nicotinamude

b-(4-(4-cyanophenoxy ppiperidine-1-
carbonyl)-N-(1-(4-(pyrrolidin-1-
yhbenzyl)piperidin-4-ylnicotinamide

337

6-(4-(4-cyanophenoxy jpiperidine- 1 -
carbonyl}-N+{ 1-(4-
morpholinobenzypiperidin-4-
ylnicotinamide

338

6-(4-(4-cyanophenoxy piperidine-1-
carbonyl)-N~( 1-(4-

(trifluoromethoxy Jbenzyl)piperidin-4-
yhnicotinamide

339

N-{ I-(4-cvanobenzy hpiperidin-4-y1)-5-(4-
(4-(trifluoromethyl)phenyl)piperazine-1-
carbonyvl)picolinamide

340

N~ I-(4-cyanobenzyl)piperidin-4-y|)-5-(4-
(4-cvanophenyl jpiperazine-1-
carbonyl)picolinamide

N+ I-{(4-cyanobenzylpiperidin-4-y1)-5-(4-
(4-fluorophenyl)piperazine-1-
carbonyDpicolinamide

5-(4-(2 4-difluorobenzoylypiperidine- 1
carbonyl}-N-{6-{4-fluorophenoxy )pyridin-3-
yhipicolinamide

343

6-(4-(2.4-difluorophenoxy )piperidine-1-
carbonyl)-N-{6-(4-fluorophenoxy jpyridin-3-
yl)nicotinamide
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Table 1

No.

Name

Structure

344

6-(4-(2 A-difluorophenoxy )piperidine-1-
carbonyl)-N-(1-(4-
methoxybenzylpiperidin-4-ylinicotinamide

N~ 1-(4-cyanobenzylpiperidin-4-v11-6-(4-
(2. A-difluorophenoxy piperidine-1-
carbonylnicotinamide

| 346

N-{ I-(4-cyanobenzyl)piperidin-4-y|-6-(4-
(2 4-difluorobenzoylpiperidine-1 -
carbonyl)nicotinamide

347

6-(4-(2 4-difluorobenzoyl ipiperidine- 1 -
carbonyl)-N-(1-(4-
methoxybenzylpiperidin-4-y1l nicotinamide

348

6-{4-(2 4-difluorobenzoylpiperidine-1-
carbonyl)-N-(6-(4-fluorophenoxy )pyvridin-3-
yhnicotinamide

349

N-((trans )-1-(4-cyanobenzyl)-3-
fluoropiperidin-4-y1)-6-(4-(4-
methoxybenzoyl jpiperidine-1-
carbonyl)nicotinamide

(]
h
=

N-{{trans )-3-fluoro-1-(4-
(trifluoromethoxy)benzyl)piperidin-4-y1)-6-
(4-(4-methoxybenzoylipiperidine- 1 -
carbonyl)nicotinamide

351

N-{ I-(4-cyanobenzylpiperidin-4-yl-6-(4-
(4-cyanophenoxy jpiperidin-1-yhpyridazine-
3-carboxamide

352

Ne{(trans )}-3-fluoro- 1 (4 pyrrolidin- 1 -
yhbenzyl)piperidin-4-y1)-6-(4-(4-
methoxybenzoyl)piperidine-1 -
carbonyl)nicotinamide
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Table 1

Name

Structure

N-((trans)-3-fluoro-1-(4-
isupropoxybenzyl)piperidin-4-y1)-6-(4-{4-
methoxybenzoyl)piperidine- 1 -
carbonyl’micotinamide

354

N-{{trans )-1-{4-cyano-3-fluorobenzyl)-3-
fluoropiperidin-4-y1)-6-(4-(4-
methoxybenzoyl)piperidine-1-
carbonylnicotinamide

355

6-(4-(4-cyanophenoxy jpiperidine-1-
carbonyl)-N~ 1-(oxazol-4-
ylmethyhpiperidin-4-ylnicotinamide

356

6-(4-(4-cyanophenoxy piperidine- 1 -
carbonyl)-N-( 1-(thiazol-2-
yimethylpiperidin-4-ylnicotinamide

357

N+ I «(4-cvanobenzylpiperidin-4-v1)-5-(4-
(4-(dimethylcarbamoyljphenoxy )piperidine-
I-carbonylpicolinamide

5-(4-(4-acetylphenoxy )piperidine- I -
carbonyl)-N-( 1-(4-cyanobenzy!)piperidin-4-
ylpicolinamide

5-(4-(4-acetylphenoxy piperidine-1 -
carbonyl}-N-{6-(4-fluorophenoxy ipyridin-3-
yhpicolinamide

S54{4-(4-

(dimethylcarbamoyl)phenoxy )piperidine-1-
carbonyl)-N-{6-(4-fluorophenoxy )pyridin-3-
yhpicolinamide

361

N+ 1-(4-cvanobenzyl piperidin-4-yl)-6-(4-
(4-(trifluoromethyl)phenoxy )piperidin- 1 -
yhipyridazine-3-carboxamide

N+ 1-(4-cyanobenzylpiperidin-4-yl)-6-(4-
(4-methoxybenzoyl)piperidin-1-
ylhpyridazine-3-carboxamide
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Table 1

Name

Structure

N+ I-(4-cyanobenzylpiperidin-4-y1)-6-(4-
(4-nitrophenoxy Jpiperiding-1-
carbonylnicotinamide

QQ*@X% o

6-(4-(4-aminophenoxy )piperidine- 1-
carbonyl)-N-{ 1-(4-cyanobenzyl)piperidin-4-
ylnicotinamide

. A,
M s

N~ I-{4-cyanobenzyl)piperidin-4-y|)-5-(4-
(4-(pyrrolidin-1-vDhbenzoyhpiperidine-1 -
carbonyl)picolinamide

NWLW@J@”

366

6-(4-(4-acetamidophenoxy Jpiperidine-1 -
carbonyl)-N-( 1-(4-cyanobenzyl)piperidin-4-
yDhnicotinamide

| 367

N+ I-(4-cyanobenzy lpiperidin-4-y1)-6-(4-
(4-(methylsulfonamido phenoxy jpiperidine-
1-carbonylnicotinamide

368

N 6-(4-fluorophenoxy )pyridin-3-y1)-5-(4-
(4-{pyrrolidin-1-vhbenzoylpiperidine- | -
carbonyl)picolinamide

369

5-(4-(4-cyanobenzoyl)piperidine- 1 -
carbonyl)-N-{ | -(4-cyanobenzylipiperidin-4-
yhipicolinamide

370

N-{ 1-(4-cyanobenzylpiperidin-4-y1)-6-(4-
(4-(dimethylamino phenoxy jpiperidine-1-
carbonylnicotinamide

N-( 1-(4-cyvanobenzypiperidin-4-y1)-6-(4-
(4-(17-0x0-20-((3aS,45,6aR )-2-
oxohexahydro-1H-thieno| 3,4-d [imidazol-4-
yh-4,7,10,13-tetraoxa-16-

azaicosanamido jphenoxy )piperidine-1-
carbonyljnicotinamide

L.
I
{ N-{ 1-{4-cvanobenzyl piperidin-4-v1-5-(4- A N
372 | (4-imethylthio)benzoyljpiperidine-1- N e e
‘ carbony)picolinamide 0 o O\/@

114




WO 2012/016217

PCT/US201 /046019

e

Table 1

No.

Name

Structure

373

6-(4-(4-methoxybenzoylpiperidine- 1 -
carbonyl)-N-( 1 <(4-nitrobenzy|piperidin-4-
yhnicotinamide

| 374

|-(4-cyanobenzyl)-4-(5-(4-(4-
(methylsulfinylibenzoylpiperidine-1-
carbonyljpicolinamido)piperidine 1-oxide

2 Ni(j\w

375

S+4-(4-(1H-pyrazol-1-
yhbenzoyl)piperidine- 1 -carbonyl)-N-( 1-(4-
cyanobenzyl)piperidin-4-yl)picolinamide

OO0 R

N~ 1-(4-cyvanobenzyl)piperidin-4-yl1)-5-(4-

376 | (4-morpholinobenzoyljpiperidine-1-
carbonyl)picolinamide 1

| 1
N~ I-(4-cyvanobenzy ! piperidin-4-y1)-6-(4- C" N

377 | t4-(pyrrolidin-1-yhbenzoypiperidine- | - H\O \/Cr"‘*
carbonyvlinicotinamide 0 o N

|
{ 378

N-( I-(4-cvanobenzy Dpiperidin-4-y1)-6-(4-

carbonyljnicotinamide

(4-methoxy-2-nitrophenoxy piperidine-1- O | i oN

i carbonyl)nicotinamide NO‘O 3 O \/©/
‘ N+ 6-(4-fluorophenoxy ipyridin-3-v1)-5-(4- 0 )
- 379 | (4-morpholinobenzoyl)piperidine-1- w 2 R ;
‘ carbonyl)picolinamide I & m /O
| ) N_Q
! N+ 1-(4-cyanobenzylpiperidin-4-yl)-5-(4- \O

380 (4-(4-methylpiperazin-1- " N "

> yhibenzoyl)piperidine- 1 - ©\(O W N N
! carbonyl)picolinamide o O\/@
i <
I N-{ I-(4-fluorobenzyl)piperidin-4-y1)-6-(4- 0 Y]
281 | (4-(pyrrolidin-1-yl)benzoylipiperidine-1- N F
‘ carbonylnicotinamide o 0 U\/@
‘ N-{6-(4-fluorophenoxy jpyridin-3-vi)-6-(4- Cl' oy H

aR2 | (4-(pyrrolidin-1-yhbenzoyl)piperidine-1 - o ’
‘ § 0 IN /@
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383

6G-(4-(2-acetamido-4-

methoxyphenoxy jpiperidine- 1 -carbonyl)-N-
(1-(4-cvanobenzyl)piperidin-4-
ylnicotinamide

Mad)

6-(4-(2-amino-4-

methoxyphenoxy piperidine- 1 -carbonyl j-N-
(1-(4-cyanobenzyl)piperidin-4-
ylnicotinamide

e

385

N-{ I-(4-cyanobenzy| piperidin-4-y1)-6-(4-
(2-(dimethylaming )-4-

methoxyphenoxy )piperidine-1 -
carbonyvl)nicotinamide

386

N3N6-bis( 1«(4-cyanobenzyl)piperidin-4-
ylipyridazine-3,6-dicarboxamide

N-{ I-(4-cyanobenzylpiperidin-4-y1)-6-(4-
(4-methoxybenzovlpiperidine-1-
carbonyl)pyridazine-3-carboxamide

REH

N |-(4-cvanobenzypiperidin-4-y1)-6-(4-
(4-cyanophenoxy)piperidine- |-
carbonyljpyridazine-3-carboxamide

389

N-{ 1-(4-cvanobenzylpiperidin-4-y1)-6-(4-
(4-methoxy-2-

(methylsulfonamido )phenoxy )piperidine-1-
carbonylmicotinamide

390

6-(4-(4-acetylphenoxy piperidine- 1 -
carbonyl)-N-( 1 -(4-cyanobenzy!)piperidin-4-
ylnicotinamide

391

6-{4-(4-acetylphenoxy jpiperidine- 1 -
carbony)-N-( 1-(4-fluorobenzyl)piperidin-4-
yhnicotinamide

(3%
=
g

O-(4-(4-(1 H-pyrazol-1-
yhbenzoylpiperidine- 1 -carbony!)-N-( 1-(4-
fluorobenzy lpiperidin-4-ylnicotinamide
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393

6-(4-(4-( | H-pyrazol-1-
yhbenzoylpiperidine- 1 -carbonyl)-N-{ 1-(4-
cyanobenzyDpiperidin-4-yhnicotinamide

394

N 1-{4-cvanobenzylpiperidin-4-y1)-6-(4-
(4-methoxy-2-(17-0x0-21-((3aS,4S . 6aR )-2-
oxohexahydro-1H-thieno| 3.4-dJimidazol-4-
y1)-4,7.10,13 tetraoxa- 16-
azahenicosanamido)phenoxy jpiperidine- 1 -
carbonylnicotinamide

131
2

6-(4-(4-acetylphenoxy jpiperidine-1-
carbonyl)-N-(6-(4-fluorophenoxy )pyridin-3-
yhnicotinamide

N-( I-{4-fluorobenzyl)piperidin-4-y1-6-(4-
(4-(methylsulfonyl)phenoxy piperidine-1-
carbonynicotinamide

397

N-{ I-{4-cvanobenzy | piperidin-4-y1)-6-(4-
(4-(methylsulfonylphenoxy jpiperidine-1-
carbonylnicotinamide

398

N+ 4-(4-cyanophenoxy Jeyclohexyl)-6-(4-(4-
(methylsulfonyl)phenoxy )piperidine-1-
carbonylnicotinamide

299

N-{ 1-(4-cvanobenzylpiperidin-4-yl)-6-(4-
(4-{methylsulfonyl)phenoxy jpiperidine-1-
carbonyl)pyridazine-3-carboxamide

N~ I-(4-aminobenzy piperidin-4-y1)-6-(4-
(4-methoxybenzoylpiperidine-1-
carbonvlnicotinamide

N~ I-(4-acetamidobenzylpiperidin-4-y|)-6-
(4-(4-methoxybenzoyl piperidine-1-
carbonylnicotinamide
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6-(4-(4-acetylphenoxy piperidine- 1 -
carbonyl)-N-(4-(4-
cyanophenoxyeyclohexylnicotinamide

5-(4-(4-methoxybenzoylpiperidine-1 -
carbonyl)-N-( 1-(4-( 14-0x0-18-
((3aS.48,6aR)-2-oxohexahydro-1H-
thieno[3,4-dJimidazol-4-y1)-4,7, 10-trioxa-
13-azaoctadecanamido)benzyl)piperidin-4-
yhpicolinamide

404

6-(4-(4-fluorobenzyljpiperazine-1-
carbonyD)-N~{ 1 -(4-fluorophenyl)piperidin-4-
yhnicotinamide

6-(4-(4-flucrobenzy! )piperazine-1-
carbony)-N-(1-(4-
methoxyphenylpiperidin-4-ylnicotinamide

6-(4-(4-acetamidophenoxy )piperidine- 1 -
carbony)-N~( 1-(4-fluorobenzyl)piperidin-4-
yhnicotinamide

6-{4-(4-acetamidophenoxy ipiperidine-1-
carbonyl)-N-(1-(4-
methoxybenzyl)piperidin-4-ylinicotinamide

5-(4-(4-acetamidophenoxy jpiperidine-1-
carbonyl)-N+6-(4-fluorophenoxy )pyridin-3-
yl)picolinamide

409

N-{ 1-(4-cyanobenzyDpiperidin-4-y1)-6-(4-
(4-

(cyclopropanecarboxamudo phenoxy jpiperid
ine- [-carbonyl)nicotinamide

410

No{ 1-{4-cyanobenzylpiperidin-4-y1)-5-(4-
(4-(trifluoromethylthio)phenoxy )piperidine-
I-carbonyl)picolinamide

118



WO 2012/016217

PCT/US2011/046019

Table 1

| Ne.

Name

Structure

411

6-(4-(3-acetamidophenoxy )piperidine-1-
carbonyl}-N-( 1-(4-cyanobenzyl)piperidin-4-
yhnicotinamide

|4|2

6-(4-(3-acetamidophenoxy ipiperidine-1-
carbonvl)-N-( 1-(4-
methoxybenzyl)piperidin-4-ylnicotinamide

413

6-(4-(3-acetamidophenoxy )piperidine-1-
carbonyl}-N~( 1-(4-fluorobenzylpiperidin-4-
yhnicotinamide

414

6-(4-(3-acetamidophenoxy ipiperidine-1-
carbonyl)-N-(6-(4-fluorophenoxy )pvridin-3-
yhnicotinamide

| 415

N-{ I-{(4-cyanobenzylpiperidin-4-y1)-5-(4-
(4-

(trifluoromethylsulfonyl)phenoxy piperidine
-1-carbonyl)picolinamide

416

tert-butyl 3-(5-( I-(4-cyanobenzyl)piperidin-
J-ylcarbamoy!j-2-(4-(4-
methoxybenzoyl)piperidine-1-

carbony )pyridin-3-yl)propy lcarbamate

417

N 1-(4-cyanophenyl)piperidin-4-y1)-6-(4-
(4-fluorobenzyl)piperazine- 1-
carbonylinicotinamide

418

6-(4-(4-cyanophenoxy )piperidine-1-
carbonyl)-N-( 1 -(4-cyanophenyl)piperidin-4-
yhnicotinamide

419

N+ 1-(4-cyanobenzyl)piperidin-4-y1)-5-(4-
(thiophene-2-carbonylipiperidine- [ -
carbonyl)picolinamide
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420

6-(4-(4-cyanophenoxy piperidine-1-
carbonyl}-N~(1-(4-
{methylsulfonylphenylipiperidin-4-
ylinicotinamide

i
L OV
0 =

Q

421

6-(4-(4-fluorobenzyl)piperazine- |-
carbonyl}-N+ 1-(4-
(methylsulionyliphenylpiperidin-4-
yhnicotinamide

O-(4-(4-cyanophenoxy jpiperidine-1-
carbony)-N~( 1-{(4-fluorophenylipiperidin-4-
yhnicotinamide

423

6-{4-(4-cvanophenoxy piperidine-1-
carbonyl)-N-( 1-(4-
methoxyphenylhpiperidin-4-ynicotinamide

6-(4-{4-methoxybenzoyl)piperidine- 1 -
carbonyl}-N-(1-(3-

(trifluoromethoxy benzylpiperidin-4-
yhnicotinamide

6-(4-(4-methoxybenzoyljpiperidine-1 -

: 425 | carbonyl)-N-(1+(3-
| methoxybenzypiperidin-4-ylnicotinamide v
| )
NA(3SAR)-3-tfluoro-1-((5-methylisoxazol- | 0O Na £
| 426 J-vlimethyDpiperidin-4-yl)-6-(4-(4- m [ o
| methoxybenzoyl)piperidine-1- i I ! "o
‘ carbonyl)nicotinamide N
' o
| N-{((38.4R)-3-fluoro- 1((2-methylthiazol4- | Lo, o~y AN :
47 | YDmethylpiperidin-4-yl)-6-(4-(4- ) P

methoxybenzoyl)piperidine-1-
carbonylmicotinamide
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42¥

6-(4-(4-acetamidophenoxy )piperidine-1 -
carbonyl)-N-{ 1-(3-

(trifluoromethoxy benzyDpiperidin-4-
ylinicotinamide

YO s .
W bn\O\'\/Q\U’L“‘f

429

6-(4-(3-acetamidophenoxy jpiperidine-1 -
carbonyl)-N-(1-(3-

(trifluoromethoxy ))benzylipiperidin-4-
ylinicotinamide

430

6-(4-(4-methoxybenzoyvl)piperidine-1 -
carbonyl)-N-{ 1-(4-

(trifluoromethoxy )benzylipiperidin-4-
yl)nicotinamide

431

N~ I-(4-cvanobenzy Dpiperidin-4-v1)-6-(4-
(3-
(cyclopropanecarboxamido)phenoxy jpiperid
ine- 1 -carbonyl nicotinamide

6-(4-(3-

(cyclopropanecarboxamido jphenoxy )piperid
ine- 1-carbonyl}-N-(1-(4-
fluorobenzy)piperidin-4-yhnicotinamide

| 433

6-(4-(3-

(cyclopropanecarboxamido jphenoxy jpiperid
ine-1-carbonyl}-N-(6-(4-

fluorophenoxy pyridin-3-ylinicotinamide

434

N-{(cis -4-(4-cyanophenoxy xeyclohexyl)-6-
(4-(3-

(cyclopropanecarboxamido jphenoxy ipiperid
ine-1-carbonylnicotinamide

435

6-(4-(3-

{cyclopropanecarboxamido )phenoxy piperid
ine-1-carbonyl)-N-(1-(4-
methoxybenzylipiperidin-4-yhnicotinamide

436

N-{ I-(4-cyanobenzyl)piperidin-4-y1)-6-(4-
{4-(trifluoromethylthio)phenoxy Jpiperidine-
|-carbonyl )pyridazine-3-carboxamide

437

6-(4-(4-acetylphenoxy jpiperidine-1-
carbonyl)-N-{ 1 -(4-cyanobenzyl jpiperidin-4-
ylipyridazine-3-carboxamide
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438

6-(4-(3-
(cyclopropanecarboxamido)phenoxy )piperid
ine-1-carbonyl)-N-(1-(4-

(trifluoromethoxy benzylpiperidin-4-
yhnicotinamide

AT Oy oy

439

N-{ 1-(4-methoxybenzylpiperidin-4-y1)-6-
(4-(4-(pyrrolidin- I -yl)benzoyl)piperidine- 1 -
carbonylinicotinamide

oy Sk
e N

440

O-(4-(4-(pyrrolidin-1-y)benzoyl )piperidine-
l-carbonyl)-N-(1 4

(trifluoromethoxy jbenzylpiperidin-4-
ylnicotinamide

6-(4-(4-(pyrrolidin- 1-ylibenzoylpiperidine-
L-carbonyl}-N-{ 1-+{3-

(trifluoromethoxy jbenzy hpiperidin-4-
ylhnicotinamide

oy

O

N-{(cis }-4-{4-cyanophenoxy eyclohexyl )-6-
(4-(4-(pyrrolidin-1-ylibenzoylpiperidine- | -
carbonylnicotinamide

N~ 1-( 3-fluoro-4-methoxybenzypiperidin-
4-y1)-6-(4-(4-(pyrrolidin-I-
ylibenzoyhpiperidine-1-
carbonylinicotinamide

6-{4-{4-(pyrrolidin-1-yDbenzovl ipiperidine-
I-carbony)-N-(1-(4-( pyrrolidin-1-
yhibenzyl)piperidin-4-ynicotinamide

6-(4-(4-methoxybenzovlipiperidine-1-
carbonyl)-N-(piperidin-4-yl nicotinamide

N+ I-(4-isopropoxybenzyl)piperidin-4-y1)-
6-(4-(d-(pyrrolidin-1-yDbenzoypiperidine-
-carbonylnicotinamide

N 1-(4-cyano-3-fluorobenzy | piperidin-4-
yh-6-(A-(4-(pyrrohdin-1-
yhbenzoyl)piperidine-1-
carbonyl)nicotinamide
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448

N~ I-(4-cyanobenzy hpiperidin-4-v1)-6-(4-
(4-

(cyclopropanesulfonamido )phenoxy )piperid
ine-1-carbonyl nicotinamide

449

6-(4-(4-

(eyclopropanesulfonamido )phenoxy jpiperid
ine- 1-carbonyl}-N-(6-(4-

fluorophenoxy Jpyridin-3-vhnicotinamide

N+ 1-(4-cyanobenzylpiperidin-4-y1)-6-(4-
(4-

(trifluoromethylsulfonyliphenoxy ))piperidine
-1-carbonyl nicotinamide

N-{(trans )-1-(4-cyanobenzyl)-3-
fluoropiperidin-4-y1)-6-(4-(4-
(trifluoromethylsultonyl)phenoxy piperidine
-1-carbonylinicotinamide

N4(3R.4R)-1-(4-cyanobenzyl)-3-
fluoropiperidin-4-y1)-6-(4-4-
methoxybenzoylipiperidine-1 -
carbonylnicotinamide

453

N-{(35,45)-1-(4-cyanobenzyl)-3-
fluoropiperidin-4-y1)-6-(4-(4-
methoxybenzoyl)piperidine- | -
carbonylnicotinamide

454

N-{(cis }-1{4-cyancbenzyl)-3-
fluoropiperidin-4-y1)-6-(4-(4-

methoxybenzoyljpiperidine-1 -
carbonyl)nicotinamide

455

6-(4-(4-

(cyclopropanecarbonyl)phenoxy piperidine-
[-carbonyl}-N-(1-+(4-

(triflucromethoxy Jbenzylpiperidin-4-
yhnicotinamide

456

N-{ 1-{4-cyancbenzylpiperidin-4-v1)-6H-(4-
(4-

(cyclopropanecarbonyljphenoxy piperidine-
|-carbonylnicotinamide

457

6-(4-(4-

(eyclopropanecarbonyl)phenoxy piperidine-
1-carbonyl)-N-(6-(4-fluorophenoxy )pyridin-
3-vlinicotinamide

123




WO 2012/016217

PCT/US2011/046019

Table 1

| NOQ

Name

Structure

458

6-(4-(4-

(eyelopropanecarbonyl)phenoxy jpiperidine-
I-carbony)-N~(1(4-
methoxybenzyljpiperidin-4-y!nicotinamide

459

N~{6-(4-cyanophenoxy Jpyridin-3-y[)-6-(4-
(4-(methylsulfonyl)phenoxy ipiperidine-1-
carbonylmicotinamide

N 6-(4-cyanophenoxy )pyridin-3-y1)-6-(4-
(4-methoxybenzoylpiperidine- 1 -
carbonyl)nicotinamide

N-{(cis )-3-fluoro-1-(4-

(trifluoromethoxy Jbenzylpiperidin-d-y1)-6-
(4-(4-methoxyvbenzoylipiperidine-1-
carbonvlnicotinamide

N-{6-(4-acetylphenoxy )pyridin-3-y1)-6-(4-
(4-methoxybenzovl jpiperidine-1-
carbonyljnicotinamide

463

N+{6-(4-cyanophenoxy Jpyridin-3-y1)-6-{4-
(2 A-difluorobenzoylpiperidine-1-
carbonylinicotinamide

N~ 6-(4-acetylphenoxy )pyridin-3-y1)-6-(4-
(2, 4-difluorobenzoylpiperidine-1 -
carbonynicotinamide

6-(4-{4-methoxybenzoylpiperidine-1 -
carbonyl ) N-(6-(4-
(methylsulfonyl)phenoxy )pyridin-3-
ylinicotinamide

466

6-(4-(2 A-difluorobenzoyljpiperidine-1-
carbonyl}-N~(6-(4-
(methylsulfonyl)phenoxy ipyridin-3-
yhnicotinamide
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N-{6-(4-flucrophenylsulfonyl)pyridin-3-v1)-
6-(4-(4-methoxybenzoylipiperidine-1-
carbonyvlinicotinamide

N-+{5-(4-cyanophenoxy )pyridin-2-yl)-6-(4-
(4-methoxybenzoyl)piperidine- 1
carbonylnicotinamide

469

N-{5-(4-cyanophenoxy )pyridin-2-y1)-6-(4-
(2,4-difluorobenzoylipiperidine-1-
carbonyl)nicotinamide

470

G-{4-(4-fluorophenylsultony Dpiperidine-1-
carbonyl)-N-(1-(4-

(trifluoromethoxy benzylpiperidin-4-
yhnicotimamide

N-{ 1-{4-cvanobenzyl piperidin-d-y1)-6-(4-
(4-fluorophenylsulfonylipiperidine-1-
carbonynicotinamide

N-{6-(4-cyanophenoxy )pyridin-3-y1)-6-(4-
(4-fuorophenylsulfonylpiperidine-1-
carbonylnicotinamide

N-{6-(4-acetylphenoxy jpyridin-3-y1)-6-(4-
(4-Mluorophenylsulfonylpiperidine-1-
carbonylnicotinamide

474

6-(4-(4-fluorophenylsulfonyl ipiperidine-1-
carbony-N-{ 1-(4-
methoxybenzy | )piperidin-4-ylnicotinamide

O-(4-(4-fluorophenylsulfony Dpiperidine-1-
carbonyl)-N-(1-(3-
methoxybenzylpiperidin-4-ylinicotinamide

N-{ 6-(4-cvanophenoxy )pyridin-3-y1)-6-(4-
(4-fluorobenzylipiperazine-1-
carbonylnicotinamide

125
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| 477

N-{6-(4-acetylphenoxy jpyridin-3-y1)-6-(4-
(4-fluorobenzyl)piperazine- 1-
carbonylinicotinamide

478

N-{ 6-(4-cyanophenoxy )-2-methyIpyridin-3-
y1)-6-(4-(4-methoxybenzoyl)piperidine- 1~
carbonylnicotinamide

479

N-+(6-(4-cyanophenoxy)-2-methylpyridin-3-
y1)-6-(4+2 A-difluorobenzoyljpiperidine-1-
carbonylnicotinamide

480

N+{6-(4-

(dimethylcarbamoy!)phenoxy )pyridin-3-y1)-
6-(4-(4-methoxybenzoylpiperidine-1 -
carbonylnicotinamide

481

6-(4-(2 4-difluorobenzoylpiperidine-1-
carbonyl}-N-{6-{4-
(dimethylcarbamoyl)yphenoxy )pyridin-3 -
yhnicotinamide

482

N+ I-(4-cyanobenzylpiperidin-4-y1)-6-(4-
(4-methoxybenzoylpiperidine- 1-carbonyl)-
N-methylnicotinamide

483

6-(4-(4-methoxybenzoylpiperidine-1 -
carbonyl)-N-methyl-N~(1-(4-
(trifluoromethoxy Jbenzylipiperidin-4-
yhnicotinamide

x4

6-(4-(4-methoxybenzoy! jpiperidine-1 -
carbonyl)-N-(1-(4-
methoxybenzyl)piperidin-d-y1)-N-
methylnicotinamide

N-{6-(4-acetylphenoxy )pyridin-3-y1)-6-(4-
(4-(methylsulfonyl)phenoxy )piperidine-1-
carbonyl)nicotinamide

486

N~ 6-(4-acetylphenoxy pyridin-3-yl)-6-(4-
(4-

(eyclopropylsulfonyl)phenoxy )piperidine-1-
carbonylnicotinamide
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487

N~{6-(4-acetylphenoxy jpyridin-3-y1)-6-(4-
(4-(methylsulfonylphenylpiperazine-1-
carbonylmicotinamide

% oot

488

N-{6-(4-acetylphenoxy )pyridin-3-yl)-6-(4-
(4-(dmmethylcarbamoyl])phenoxy )piperidine-
|-carbonyl nicotinamide

489

N-(6-(4-acetylphenoxy )pyridin-3-y1)-6-(4-
(4-(isopropyisulfonyphenyDpiperazine-1-
carbonylnicotinamide

- 490

N~ 1-(4-
(dimethylearbamoybhbenzylpiperidin-4-yl)-
6-(4-(4-methoxybenzoyl)piperidine-1-
carbonylnicotinamide

491

N I-(4-cyanobenzylpiperidin-d4-y1)-6-(4-
(4-fluorobenzylipiperazin-1-yhpyndazine-
3-carboxamide

N+ 1-{4-cyanobenzyl)piperidin-4-y1)-5-(4-
(4-{ pentafluorosul fanyl)phenoxy ypiperidine-
l-carbonyl)picolinamide

N-{ 1-(4-cyanobenzylpiperidin-4-yl)-6-(4-
{4-(pentafluorosulfanyDphenoxy jpiperidine-
I-carbonyl nicotinamide

6-(4-(4-

(pentafluorosulfanyl)phenoxy piperidine-1-
carbonyl)-N-(1+(4-

(trifluoromethoxy oenzy | )piperidin-4-
yhnicotinamide

495

N-{ I-(4-methoxybenzyl piperidin-4-v1)-6-
(4-(4-

(pentafluorosulfanylphenoxy )piperidine-1-
carbonylmicotinamide

496

N-+{6-(4-fluorophenoxy jpyridin-2-y1)-6-(4-
(4-(pentatluorosulfanyDphenoxy ipiperidine-
1-carbonylnicotinamide
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N~{6-(4-cyanophenoxy jpyridin-3-yl)-6-(4-

- A97 | (4-(pentafluorosultanyljphenoxy jpiperidine-

1-carbonylnicotinamide

FsS Y Ny 5
Q0 j\o*f“l e

N+ I-(4-cyanobenzyl -3, 3-difluoropiperidin-
498 | 4-vD)-6-(4~4-methoxybenzoylpiperidine-1-
carbonyl)nicotinamide

KOy N
N
o (8]

ﬁ o

[0150] For simplicity, chemical moieties are defined and referred to throughout primarily

as univalent chemical moieties (for example, alkyl, aryl, etc.). Nevertheless, such terms are

also used w convey corresponding multivalent moieties under the appropriate structural

circumstances clear to those skilled in the art. For example, while an “alkyl™ moiety can refer

to a monovalent radical (for example CH3-CH3-), 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 ( for example the C; alkylene -CH2-CH2- may be described as a C; alkyl

group ). 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, for example, an N-oxide

or tetrasubstituted ammonium salt. On occasion a moiety may be defined, for example, as

(A)-B-, wherein a is 0 or 1. In such instances, when a is () the moiety is B- and when a is |

the moiety is A-B-.

[0151]  As wsed herein, the term “alkyl” includes alkyl, alkenyl and alkynyl groups of a

designed number of carbon atoms, desirably from 1 to about 12 carbons (i.c., inclusive of |

and 12). The term “Cyy-C,, alkyl™ means an alkyl group having fram m to n carbon atoms (i.e.,

inclusive of m and n). The term “C,-C,, alkyl™ means an alkyl group having fromm ton

carbon atoms. For example, “C,-Cg alkyl™ is an alkyl group having from one to six carbon

atoms. Alkyl and alkyl groups may be straight or branched and depending on context, may

be a monovalent radical or a divalent radical (i.¢., an alkylene group). In the case of an alkyl

or alkyl group having zero carbon atoms (i.e., “Cqalkyl”™), the group is simply a single

covalent bond if it is a divalent radical or is a hydrogen atom if it is a monovalent radical. For
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exmple the maiery 1 o-Calkvh=-Ar™ Signibies conneetion of an aptivnally substituted aryi
threugh a smgle hond eran altkvlene bridee having from T o & carbons, Examples of “ulkvl™
mchude, for example, modsel ethyl propyh isopropy oyl iso-, see- and tert-butvh, pents |
hexvl heprvl 3-cthy Iy L 2 -hexenvl and proparey L 1 the number ot carbon atams is nor
spectied. the subject “alky 17 or ~alky D™ moiety has from 1o 1.2 carbons,

[0FS2] The rerm “haboafkel™ i an wlkel gronp substitused with one or mare halosen
atums. Torexample o CL Brand 1A nwore specitic term, ter example. “flncroalkyvl” is an
albvl croup sabstitated with one ar mere fluerine wems § xamples of “fluoroalkvl™ welude
Mucromethy], difTnoromethy L wriflooremethyv . pentativeroctbyl, hexafliorosoprapyt and the
Lke., Ineenam embodiments of the compounds disclosed herein, cach haloalkyLis o
flucroulkyvl.

|53 The term ~arv]™ reprosents an aramatic carbooyvelic ring system hay ing i sincle
ring < for example. phenyhy which is optionally fusad o vther arvmatic hydrocarlion rings or
non-aroatie Dvdrocarbon rings, “Arel™ inciudes rmg svstems hisving multiple condensed
rines and mowhich at least one s aromatic, for osample, 1,003 d-tetrahy dronaphihyl,
naphihv ., Examples of arvl greups mehude phenyl ngphthivl, Z-naphthy ] mdangl indenvl.
dihsydronaphthyel, tluorenvh retalingl 2 - dibvdrobenzotutany | and

a7 R eretrahydro S -benzofafeveleheprenyt, The arvl groups herein aie unsishstitutedd or.
when specified ws “opikmally substituted”, cun unless stated athersise e substituted inone
ot aere substitiitable pesitions with varions aroups, ds deseribed belay,

[D154] The rerm "hereroary!™ veters tr an aromatie ring ~y st Contaimine: at last ong
Tretervaton selected from mitrogen, oxveen and sulfur in an aronmitic ving, The heterearyd
may be fused o oire or mere evelealkylor heterveyelonlkyl rings, Examples of heteroiry]
sroups inchade, tor example, pyridel pertmidin L guinelinyl, honzothicny ! indeds |
indolinvl pyridazinyl, pyrazinyl isoindodb L isequinelvi. quinazolinyl gumoxalimyl,
phthalaziny ] iandazoly ]l soxwsolvh pyrazelvh onacelyl thiazoly ] mdoliziny], imdazoelyi,
benzothtazolyl benzimidozolvl benzoturany L furanvl thienvl, pyrrelvl, oxadiszal vl
thiadigzolv, bewso] 1o oxaziny L triavelvl, wetrazelvl sothiazolyl maphthariding |
wochromanyl chromanyl, tetrahydraisoquinelinvl, isoiwdoliny | ischenzotewabvdroturany 1,
wobhenzotetrahvidrothienyl, isobenzothionyl, benzoxazelyl, pyridopyriding].

henzotetrahy diroturany . benzotetruhydrothiony | purins L henzodionelyl, triwainyl, pteriding |
Lepzothiazolv L imndazopyridiny Loinndazz stz ol dibvdrobengisoxaziny . benzisoxazinyl.
Lencvsasinyl, dihyidrebenzisothiuzing | benzopy rany L bensothiopyranyl, chromony |,

chromanenyl, pyridiny] Voxide, werrahydrogainehnyl dibvdrsquinalingl.

[
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dihy droquinelineny L dihssdraisoguinolinonyl, diby drocoumariny, dily deoisovanmarinyh,
isvindolinenyl benzodioxaovl benzaxazolinonvl pyrrolyl Naoxide. pyrinidiny] Voxide.
pyridasiny V-oxide, pyrazinel V-onide, quinolinel V-oxdde, indulel N-oxade, indoliny]
Neoxiide. soqumoelvl N-oxide, quinazoline ]l N-oxide, guinosatinel Naoxade. phthalaziny
Vaovade, bmidazolyl V-osade, isoxazoly ]l V-osade, ovazoely ]l N-oaide. thiazoly | V-oside,
iduliziny] V-oxide. indasclyl V-oxide, hbonzothiazolyv] d-oxide, henzimidazaiyl V-oxide,
pyrelvt N oxide, oxadiazolyt Vaoxide. thiadiazolv] Veoxide, trinzolvE Vo oxide. tetrazelyvl
Vaovide benzethivpyrany] S-oxide, bonzorthiopyranyl S.S-dioside. Preterred hiererautyl
croups mciinde pyridy ] pyrinudvl qumolinyloindalvl pymrolyl, furanyl. thieny] and
imidizolyvh pyrazotvl mdazolyvl, thiazelyland bonzathiazclyl In certain cmbodimenis, ¢ach
hoteroarylis selected from pyridyvh pyrimicinyl, pyridazinyl pyraziny Limedazelvl
Isoxazelvl pyrazalvl cxazolyl thiazolvi, turanyi, thienyl peerolyl. oxadiazolvl, thiadizacdy ]
miazosv Lo wetrazolyl isothinzoty L pyriding - N-oxide, pyrrolvl Y-oxide, pyrimidiny] V-oxide,
pyridazinyl V-oxide. prrazinyl Veoxide, imidazolvl Veoxide, soxazalv] Veoxide, oxazolvi
V-ovide, thiwzolvl V-oxade, pyrrolv] Vaoxide, oxadiazoly] Veoxide, thindipzely] Veonide,
riazolvl N oxiade, und retrazolyl Naosade, Preferred hotercary] groups include pyvridyvl,
pvrimidy Loguineshinyl indedy L perrsdel turanyh thionyl imudaroly L pyrazolel indasalyl,
thiwzodvl and benzathiazolvl The hereroary] sroups herein are unsubstitiited or. when
sprectivd as optionally subsurored™, can unloss stated wtherwise be substituted inone or

moers subsorutable positicons with varions groups, as desertbed helonw,

[DERS] The rerm “heterocyeloalke ™ 1elors fow Ben=aromsdic T or it sys1iom
conraining at least one heteroasen that s preferallv sclected trem nitrogen, oxyveen and

sultur. wherein said hotervaton is moa noarematic rne. Uhe heterveveloalkyl mav be
satgrated (e, o hetoroeveloalks Toa partialhy unsatinated oo, i heterocs clesdkenyly, The
hoterecyeloalke] ring s optionalby fused o other hereroevelaalkyl vings and or gon-arematic
hydracabon rmes amd or phenvl rines, Tn cortain embodiments, the hereroeveloalky | arsaips
have drem 3 e 7 members inw smgle ring. Incther embaodiments | heteroevelvalky] eroups
ave S oo members inastagle ring, Fxamples of heteroeveloalky T groups include. tor

AN .’!']

example, wzabicyely| Y D 2 octvl i cach case also “guinnelidiny I or a quinuehidane

derivative), wzabieyelo] 2.2 1 [octvh meephalingl thiommorphalingl thiomerpholiny] S-oxide.

thivmerpholmyl S.S-dioxade. Y-oxuzolidonyl piperasinyl homopiperesiny L piperiazimenyl,
pyrrolidinyl azepanyl. szetidiny L pyreeliny . weodhyvdropvranvl piperadinl.
tetrabyvdrofurany |, terrahydrotieny . 3o-dihydroisogquinelin-2e -y ] iseindobindiony 1.

honwpiperidiny]. homomorpholiny L homaotbiomorphaimyl. hemothiomaorphehiny

20
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S.S-dievide, aoxarolidinonyl dihvdropyrazolyl shibyvdropyeroly L dihydropyrazng L
dihvdrepyridinyl. dihyidropyrimadimel, dihvdrofurmh dibyvdrapyvranyl, miidazolidonyl,
tethydrothionyd S-oxade., wetrahydvothiony] S.8-dioxide and homothiomorpholinel S-exida
Expecially desirable heteroeveloalkyl groups include marphediny .

Ackdihs draisogqunolin- 201 75-v 1L terrshydropyrany ], piperidinyl aza-bievelo] 2 2 2 Jocty
s=hutvrelactony | Ole. an oxo-substituted tetrahy droturanyly - olactamyl (e, an
oxo-substituted pyrrolidine, pyrralidimyl. piperazmyl, azepanvl wzetidinvl, thionwrphaling |,
thiomarphelinyt S.S-diaxnde. 2-oxazalidony] imidosaslidonyl isaindalindionyl,
piperazinonvl. The hetereeveloalke] sroups herenn are unsubstitted vro when specified as
“uptionally substitured™ cuan unless stated otherwise be subsunred oo crmore
substiturable positions with various croups. as deseribed belisy,

[0156] The term vevelsalkvl™ reders v non-aronatic carbocyvelic ring or ring system,

s lich may be satnrated doe. a ovehoadks Bror partally unsaturated 0.0, g evcloalkenyly 1o
cveloathyl ring opticnally fused 1o or otherwise sttached fer oxample. bridged svstemse to
ather eveloalky | rings, Proferrad eyeloalky ] groups have from 3t 7 members i a single ning,
Mure preferred eveivalkyl aroups Love 3 or 6 members in a single ring. Examples of
cveloalkyl wroups include, Tor exanplz. cyclohiexyl evelepents 1 evelubutel
cvelepropyLerahydrenaphthy T and bievela] 2201 Theptane. The exclislkyl groups hierom are
unsubsttuted o, when specitiod as “eptionally substituted ™, may be substituted i one or

mord substtutalle postticns with various eroups.

[0357] The rerm "oxa” means adivalens oxyveen vadicul g chain, somotimes desigznated
as 0
[DES8] The term "exo” means @ dotibly bemded oxyveen. somermes designated as - O o

for example in deseribing a carbony ! "Coon” may be used o show an oxo substimutad cathon,
[39] The rermi electren withcbawineg group™ means « eroup that withdraw s clectron
density rom the strocusre to which i s atached thaw swould @ similarly-antached hyidrocen
abem, For example. electron withdrasw me croups can be selected trom she group consistiie
ot halo, evane, -0¢ -y fluoroal ke Dy, -O-0C -C, Huoroalkvin GO0y

by, =CoOnO-00 -Cyalkov by =CeOaNeC=C alhvhn Co=C 5 alhv Dy =500 O-0C-C ulky D SSE
NOwand €Oy Hlea insehieh the lea meludes @ nitrogen ateam to which the OO s bound.
in s hich ne alky L flueroualks T or hetereeveloalkylis substinaed with an my L heterouryl

cyveleadky T or heteracveloalkvl-containing vroup.
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[E6MH The ter “substitured.” whien used 1o modify w specifiod group or radical, means
that ene or more hedrogen atoms ot the speciticd group or radical are cach, mdependently of
ane ansther, replaced with the same v different substituent creups as defined balow
[H61] Substitaent groups for substituting ter hydrogens on saturated carbon atems in the
spacified group or rudical are, wnless wtherwise specitiod, -R™ halo, -0 M

-0R TSR TUSS AL S ANRTRYONR T NSOR
sribidomethvh -CT e -ONL -OCNL -SONLNOD NO5, -Ns, NG SSORR ™ 28080
M -SOORTOSOR T -0SO O AL -OSOOR " -POx O 1M 1 PO OR U0
MLPOXOR ™) L CUnR ™, CisiR TCINR IR GO0
M -CHHOR ™ LCEIOR Y -CEONR TR™ L CONR INR TR OCHNIR T -OUESIR L -0
OO L OCIOR ™ OCEHIOR ™ NR CHORR " -NRTTESHIR 7-NR 700
M LNR PCORZUNR "CEHOR TNR TCHONR IR ONR CINR IR

-0

and <NRCONRTINR R Faeh R s independently seleered Trom the group consisting ol
alkvl, heternalkyvL eveloalkvl heteroevelealkyl heterseveloalkvialkyvl cveloalkyvlalkvl anvt.
arvlalkyl, beeroarvt and hereroarylalk vl cacl oF which i~ aptionally substiturad wirh 1,20 3,
4 or 3 aroups selecied 1rom the group consistne of hala, €N =00 OR TSRS
SONRTRTLDONRTNCOR ™ trihalomethy ] <€ b €N <OON SSON NG SNO
SN ONL SORRTL SO0 AL SSO-0OR L OSOR L OSOLO N L OS(LOR ™ 5 0n0
LM =PEOROR O A -DIOROR ™ -CaR L -CSiIR L -CONR TR -Ci050)
ACLCEMOR T CEIOR L CHOINR TR L CINR ONRTRTL OCHR ™! OCSIR T O
(IO -OCHMOR ™ OUESHIOR L NRTCHIR NRTCESIR T NR 0On

N

MOANR TCORTLNR TGSIOR TUANR CRONR TR NR TCONR R
and NR CINR DNRUR™ Fuch R s independently hydrgen or R each R b
independently R 7 or atteratively, two R s, fuken togethar with the nitrosen atom ts which
they are bonded. formia 3 0~ ar * membered heteroevelcalky bwhich miay oprionally inchude
from | ro-baf the same o differont addiitotal heteroatoms selectod from the graoup consisting:
s O N and Soofwhich N omay have - or Oy Oy alky ] substmition: and cach M is a connter
fon with o uet single positive charge. Fach R is independently Ivdrogen or R™ . i which
R is alkvl heteralkvl oveloalky), Tieterueyeloath vl Ieterocy cloalkylalky L eyelsatkvlalkyl,
arvl, arvlalkyl, hetervarvl and hetervarvlalky ] cach of which s oprsmally substinted w1
20 o A croops setected from the gronp consisting of fatlo, (0 M L €0 -OR LSRN
VLOSUNRTRTONR T NSOR L trihalonicthvl <CF L -ONLOCNL SSONCNOL NO-

N NG SSOR L SOMO AL L SSOAOR T OSOMRT -OSOMO M -OSOLOR -0 0O

UM =PEOOR W AT L =PHOR 5 -CHNR L -CrHR L =CENR R L -Cron
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MO CHOIOR L -CESIOR T ACEOINR T R™ L -GINR NRTRT L -OCHO0IR - OCESIR L -0
OJOND OCTIOR . OCESIOR . NR CHR L NR OISR L NR o,
AANROCOR TANR CESIOR T AR TCUMNR TR T NR TCINR R

and NRCINR OINRTR zand cach R™ s independentiy R 7 or alternarively. two R ',
taken rovether with the nitrogen atam o which they e honded, o a 8- 6- or Zamembered
hotereeyeloulkyl which may optivnally include trom 1t 4 ot the same or ditforent additivonal
hoeternutons selected froms the group consisting of G0 N and S, of swhich Nomay have -H or
Cr=Calky] sabstitursone Fach R TS ncdependently bydrosen, (C-Caalkylbyori -
fucrowl kvl cach R s midepenitenmly R Cor ahernauvely, twva R s, taken together with the
aitrezen wtont teow hich they are bondaed, tomi o 3=, 6- or T-mombered hetereeyeloalks 1w hich
may optonally include 1. 203 or 4 et the same or differenr additionad heteroatoms sehected
from the sronp consistingg of Q0N and S. of which Nomay have -H or OO alkyl subsgmtion,
Fach M may imdependently be, for oxample, an alkali jon, such as Ko Na L L can
ammenium on. such as NOR7 0 or analkaline carth on, such as ¢ @ s [\1_-;;'? [ov . 0r

[Ba Lo "subseript 0.5 means for oxample that ong of the counter ions for such divalent
alkal carth ions can be an wrized form of a presently diselosed compound and the other s
vepical coutater ton such as chleride, o twao tomised presently diselused molecules Gan senve
as countar ens tor such divalene atkali carth jons. or g doubly iomized compound can serve
as the counter ion ot such divalent alkali carth fonsi. As specific examples, -NR7R " is
mesnt w include NI NH alkyl, Nopyrrelidingl N piperazinyl, S-methyl piperazin 1oyl
and Aemorpholinyl. In eertain emboedinents, cach R™ i~ Hoor vunsubstituted ¢ -Coalkvl In
cortiuin embesdiments, cach B i Hoor cunsubstitured € -C, alkv D B cerraim embadimenia,
cuch R s 1 ordunsubstitnted € alkvli,

[0162] Substitient groups for hvdresens on uasaturated carbui atoms in “substinted”
atkene. alkvae. arvl and heteroaryl zroups are. unless otherwise specitied. -R™

halo, -OM -OR ™SR -S A NRTR

arilialomethy ] Ol -ONC OUND SONDNOL N NG SOLR 7L SO,
MLONORTOSOSR Y OSO AT L OSORR ™ PO I L O OR 0

M SPEOIOR Th -CHOBR LGSR CNR IR L0

MLCORR T ACESIOR CCHOINR TR CONR TINRTRT L OCTOIR T OCESIR OO+
MOCONR T AOCEIOR Y ANR TCHOIR T ANR CESIR TANR OO

MLONR PCOLRONR PCISIOR T NR TCROMNR TR ™ NR CINR iR

and NRCENR INRTR™ where R R ™R ™ and M are as prov iously defined.
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[63] Substituenr groups For hydrocens on mitrogen aroms i "sabstirated™ heteroalhy |
ancd heteroevelealky ] groups are. unless othierwise

spagificd <R™. 0N -OR -SR-S NR TR

rrihalomethy], -CFa -ONC NGO NO SEOR 7-STOLON LSO ROR Y -OSTOR 7,08

OROA L OSEOBOR ™ORN 1AL 1 -PEOWOR O N -PIOOR "R 7, -CitnR 7, -
CiSiR 7 ACONR R CrOnOR L sCES0R L CHOWRTIR ™, CONR "iNR TR ™ OCHOR
OCISIR ™ -OUEMOR . -OCSHINRT™ NRTCHER ™ NR "COSIR 'NR O R UL NR

CCISIOR Y ANR TCCOMNR R ANR TCONR IR skl -NR UCONR IR R where R
R™R™and M are as previcusly defined.

[U164] t cornain embodimetits as deseribed abaon e the sabstituont groups on carbon
atoms can also or alrernatively bhe SE-

[0F65] I cerrain ciwbaodimenss o the compotinds disclosed herein. g groap that is

Al

shbstituted has 1,00 3 ord substituents, 1.0 or 3 sahstituents, 1 oor 2 substituents, or 1

subxtituent,
[HE60] In certatn erabodiments, un mopticonally substituted alky L unless atherwise
specified. s substiuted with halogen teg, FoCTL unsubstitured i€ O alkosya i,

methoxy. cthosy 1, -0 -Chaloilkesy e g trithioromethoxyy, -SHL -Stunsebstitnted Ci-C
alkv]y -SUC O haloulky T AOFL -ONC NN NHsmsubstitured OO

albyvTi -Neunsubstituted €O alky b -CiO-NI L CotNDiionsubsrituted C-Cy alkyvl
CrOYNunsubsutwed Oy oy alkyli, CoonOLE CoonOiunsubstinared -0,

alkvDi, ONH B (SO-R SN COR T heteroeveloalky optionally substitted with an
tunsubstituted C-C alkvly and herorcarvl oprivoally subsrituted with an cuosabstitated €0,
alkvli. i which cach R is sunsubstituted - alky 1 1€ € haloalkvlinnsubstituied o
evelonlhvlyon (C=C heteroeveloul kvl eptivnally sabstituted s ith an cunsubsutated ¢ -C

alkvli Incertain embodiments, “optenatly substituted alkvl™ s also or altermatis ely

eptivia [y subsrituted with =N or =Sk

[0167] In certain cmbodimenss, an “optionally siibstitiuted arvl,” uloss othorwise
sprecitied, is sabstituted with halogen te.g.. FL Ol nesubstitoted (-0 alkoxy teug.,

methavy, othoxy =i C-C ludoalkoxy e g, riflucromerthoxyy, -SH, =Siunsabstitured C-C,
alkvly SECECo haloslky b, -OHD ONC-NOG N NHounsubstinutad € 40,

alkv b -Nomsubstitured Cr-Cyalhs Dy -0 00NH L CoonNHimsabstitutod Ci-C alkyh,
CoOrNansubstitated C-C kv b, CithOH CioaOiunsubstutated €,

alhy Dy <N, SO R 2N COR ™ herereeyeksathy ] aptionaily substituted with an

cnsuhstituted Co-Co atky Dy and hetoroaryl aptionadly substituted with an tunsubssitured O -C
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alkyl), in which each R* is (unsubstituted C,-Cyg alkyl), (C)-Cg haloalkyl(unsubstituted C+-Cy
cycloalkyl) or (C:-Cy heterocycloalkyl) optionally substituted with an (unsubstituted C,-C,,
alkyl). In certain embodiments, “optionally substituted aryl™ is also or alternatively
optionally substituted with -N: or -SFs.

|0168] In certain embodiments, an “optionally substituted heteroaryl,™ unless otherwise
specified, is substituted with halogen (e.g., F, Cl), unsubstituted (C-Cg alkoxy) (e.g.,
methoxy, ethoxy), «(Cy-Cg haloalkoxy) (e.g.. trifluoromethoxy), -SH, -S{unsubstituted C,-Cs
alkyl), -S(C-Cg haloalkyl), -OH, -CN, -NO;, -NH,, -NH(unsubstituted C-C,

alky!), -N(unsubstituted C-C, alkyl),, -C(O)-NH,, C(O)NH(unsubstituted C,-C alkyl),
C(O)N(unsubstituted C,-C; alkyl),, -C(O)OH, C(O)O(unsubstituted C;-Cq

alkyl), (NH)o1SO:R ", «(NH ). COR™, heterocycloalkyl optionally substituted with an
(unsubstituted C;-Cs alkyl) and heteroaryl optionally substituted with an (unsubstituted Cy-Cs
alkyl), in which cach R" is (unsubstituted C;-Cs alkyl), (C;-Cg haloalkyl(unsubstituted Cs-Cs
cycloalkyl) or (Cs-Cy heterocycloalkyl) optionally substituted with an (unsubstituted C,-Cg
alkyl). In certain embodiments, “optionally substituted heteroaryl™ is also or alternatively
optionally substituted with Ny or -SFs.

[0169] In certain embodiments, an “optionally substituted cycloalkyl,” unless otherwise
specified, is substituted with halogen (e.g., F, C1), unsubstituted (C,-Ce alkoxy) (e.g.,
methoxy, ethoxy), -(C-Cg haloalkoxy) (e.g., trifluoromethoxy), -SH, -S{unsubstituted C-C
alkyl), -S(C-Cg haloalkyl), -OH, -CN, -NO3, ~NHa, -NH(unsubstituted C,-C,

alkyl), -N(unsubstituted C-C; alkyl);, -C(O)-NH., C(O)NH(unsubstituted C-Cy alkyl),
C(O)N(unsubstituted C;-Cy alkyl),, -C(O)YOH, C(O)O(unsubstituted C-Cs

alkyl), (NH)s.1SO:R ™, (NH)o.\COR ™, heterocycloalkyl optionally substituted with an
(unsubstituted C;-Cg alkyl) and heteroaryl optionally substituted with an (unsubstituted C;-Cq
alkyl), in which cach R"' is (unsubstituted C,-Cq alkyl), (C;-Cs haloalkyl(unsubstituted Cs-Cs
cycloalkyl) or (C+-Cy heterocycloalkyl) optionally substituted with an (unsubstituted C,-Cq
alkyl). In certain embodiments, “optionally substituted cycloalkyl™ is also or alternatively
optionally substituted with N1 or -SFs.

10170] In certain embodiments, an “optionally substituted heterocycloalkyl,™ unless
otherwise specified, is substituted with halogen (e.g.. F, C1), unsubstituted (C-Cy alkoxy)
(e.g., methoxy, ethoxy), (C-Cg haloalkoxy) (¢.g., trifluoromethoxy), -SH, -S(unsubstituted
C1-Cg alkyl), -S(C-Cg haloalkyl), -OH, -CN, -NO,, -NH>, -NH{unsubstituted C;-C,

alkyl), -N(unsubstituted C-Cy alkyl);, -C(O)-NH,, C(O)NH(unsubstituted C,-C; alkyl),
C(O)N{unsubstituted C-Cy alkyl}), -C(O)OH, C(O)O(unsubstituted C,-Cq
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by T =ONE D SOVR T aONH . COR L lieteracyelualky optionaily substiraded with an
cunsubstitred -kl and heterosnyl optionally subsrituted swith an tunsubstitoted €07,
alkyvli, in which cach R i tmsobstinmed C=Caalky b o =-C Teloulks lunsubstinaed € -C
cveloadkylior tC = € hereroeveloalk vl optionaliv substitated woeh an cansubstitiged € €
alhvli lncertain embodiments, “optionally substiruted heteroevelualky 1 s also or
abrornaiively opriemally substituted with -N:or -SE+

[0E71] ‘The compounds disclosed herein can also be provided ss pharmaceuncaliy
acceptuble salte. The rorm "pharmaceurically acceptable <alts™ vr "u pharmaccatically
aeceptiable salt thereod™ refer to salis prepared from plrarmascentically aceeptalle non toxie
acids wr bases ieluding moraamic acids and boses and orzanic acids and bases, 11 thie
compotiod 1s basie, sales may be prepared from pharmaccuticallv seceprable non-toxe aokds.
Sacds sates may be, for example, sord additton sabts of at least one o the tollea e acids:
benzenesulfonic acid, citric acid, g-lucoheptonic acid, 1) gluconie acid, elveohe scid. lacnie
ackd, malic acnd, makente acid. mundelic acid. phosphoerie acid, propanoic scid. sucemnic aeld.
sulfuric actd, rartarie acid od, Loor dl, tesic send (toluenesulfomic soih, valene seid. palmine
acid. pamaic acids sehacie aend, stearie ackd. Taunie seid, acetic acid. adipie aeid. carbonie

acill, d-chiborehenzenesul tomie acid, ethanedisultomy acid, ethvisuecinie tend, fimnanye cid

-

salactaric geid tmucie acrh, D-glueuronie geid. 2 oxo glutsric acid, ghveerophosphaoric aced,
hippuric acid. isethionmic acid ethanolsuifonic acidi. lactohionio aeld. maleic acil.

P S aaplnhadene-disulfonie actd, 2-naphthalene sulfimic aerd. pivalic acid, wrephthalic acid.
thivevunic acild, cholie wcid n-dodecy T sultiste, 3-hvdroxy-2-naphthoic acid.
I-hydraxy-2-naphtheic seid, oleie acid. undeevienie acid. ascorbie acid. ¢ rcamphoric acid.
deamphoersulivnie acid. dichlorsacene acid, ethanesulfane achd. fornne acid, hvdricdie acid.
bydrobromic acid, by drochlonie weids methanesulonic acid, nicotimic aeid, mmic acid, vrotic
actd. oxalic sl preric actd. Topyrogtursmie acid. saccharmne, salicvliv acid, gentisie aend
and or J-acetamidobensone acil.

[0172] Fhe compounds desernibed heremn cancalse be preavided in prodrog torms.
“Prodeug” refers g derivative of an active compoid drugy that raguires @ ranstormativn
under the conditions of use, such g within the body | te release the senive drug, Pradeags ar
Trequently. but net necossarily, pharmacoloz2ically nactive unil converted into the active
ding, Prodiugs are typically obtained by masking @ functional croop i the druge beliosed w
be i parr required ter senvity with @ progroup cdefined below e form @ promoteny which
undergaes @ rransformation, such as cleavage, imder the specifivd conditions of use ro release

the functional groupr. and henee the active diie. The cleavace of the promorety can procecd
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spantaucousty . sueh as by way G a hvdrolvsis reaction, or it can be cataly #ed ot indaged Iy
ancther soento such as by an enzyme. by fight. by ackl. or by w chanee of vrexposure 1o 4
physical or ensironmental parameter, <ucly as o change of remperature. Uhe sgent can be
enddecenous ky the conditions of use. sueh as an enzeme present in the cells e which the
prodeig is awlministered o the acidic conditions of the stemach, or it can be supplicd
svweeslv, A wide vanety of prosroups, as well as the wesultant promedeties, suitihle for
maskinyg functicnal gronups in the active drugs to vield prodrugs are well-knesn in the art.
Foresample, a bvdros v himetional croup can be misked as o sulfonate, ester or carbonate
promueiety, which can be hvdralvized i vieo o provide the hvdnexsyt zroup, S oantine
Panctiomal aroup can be masked ax an aonide, carbiumiate, imine. wrea, phosphenyl. phosphoryl
or subfenyl promolety. @ hich cun be hvdrelvzed f: Gien to provide the antine group. A
carboxy | aroup can be niisked as an ester tincluding silvl esiers and thivesiersi, amhde or
Eyvdrzide promeicty swhici can be hvdrelved Jz vivo to provide the carboxyt group, Other
spaeitic examples of suitable progroups and their respeciive promaeictios will be apparent te
these of skoll 1 e art,

[ 73] The compaounds diselosed herom can alsi be provided as Vooxides,

JOr74 Phe prosenthy disclised compeunds. salts, prodrugs and V-cxades can be prosidesd.
for example. i sehvate or ivdrae torm.

[ 75 Componnds can be assaved tor binding to a memibrane-bhonud adiponeenn
receptar by performing i competitve binding assay with adiponectn. In one sueh procedure.
K 93 celhlar mambrang is conted ontoa COSTAR 2R plate, which i~ then blocked with
e caseii Pelvhistidine-tagged vlobnlur adiponeetinn amd o candidate compouid is incubated
with the membrane in HHEPES butter. Uinbounad oands are washed away and the degzree of
Binding af the adipenceun is derermined using horserdish perisidase-conipugaied
anti-palvhistidine. Congrounds thar compete with adiponcetn binding o the miembrane ¢,
cive a roduced sienal compared o g cantrol perfermed without a candidate compound s can be
chesen as hits and further screened nsie the bolow - deseribed functional sssavs tooadantity
adiponectin receptor duenists.

[ 70] A n-cetl western assay can he pertormied ta demorstrate the activation «f the
AMPK pathwiy iy buman hver colls by globular adiponecrin using glutitiione S-transferase
CGONTL AMPK actis ity can by mcasured by the relativ e concentration of phospheery ated
acetvl o A carboxylase, which is one of the products of AMPKL Annerease in pAa e

correlaies witl an inerease o the vare of faty acid ovidation,
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[E77] The compoutids of strnetaral tormuldae -0 XXXV D cun be adoiiaistored, tur
cxample, orably, topeallv, parenterally, by mduilsiion or spray or rectaliv i dosaee wang
formulations Containing ong wr more phamiacenticatlv aeceprable carners, diluenm or
exvipicits. The tenn parenteral sx used herein includes percutancous. subeutancius.
mtravascular cfor example. wdravenous s inframusculiar, or inarhecal imjection or intusion
rechitiues wind the like

[(E78] Pharmaceutical coemposittons cui e made usig the presently diselosad
compounds. T or esample, inone enbodiment, a pharnaceatical compasition imeludes 4
pharmicoutically aceepralile carrier, Jiluent or excipiont. and compound as desenibed above
with reference ro stuctural tormulue (h-t1 XXXV,

[ 79] In the pharmaceutical corgpostions disclosed herem, ane or mere compoutids off
structural tormulac ih-ENXNXV T mav be present in assectation with ome or more
harmuaceutcally ucceptable carriors, dilyonis or excipients, and it desived, cther wenve
mgredients. The phanmacentical compositions contamme compounds of structural formulae
D= XNNV D may be ina torns suitable for oral ase, R exasple, as tableis, troches,
[ozenges, agueods or vily suspensions, dispersilile powders o cranules. emulsion, hard or
auft capsules, ar svrups or elivirs

|80 Coruposittons inended for eral use can be prepared according o anv suable
method for the muanutaciure of pharmuceutical compositions and such compusitions may
COntin ane or more accnts selected from the gronp consisting of swectoning agents.

tlat oring azents, coloring ggents wand proseryative agents in order to provide pharmaeeutically
clegant and palatable proparstions, Tublets contam the active merediont im admixture with
non-toxic pharmeconticaliy aceepuble excipients thar wee suttable tor the manutacture of
tablets. “Thase exeipicnts can be for enaople, mert diluents, such as ¢aleinm carhonate,
sodium carbongte, lactose, caleium phosphate or senditan phosphate: eranulating and
dintntegrating arems, fov example, corn starch, ov alginte ackd: binding agents, for example
starch, golatin or acicta, and Jubricsting agents, for exsmple magnesinu stearate, stearic acid
ur Lule, The tablets can be uncoated or they can be coated by knewn technigues. In semie
cases such caatiies canche prepared Dy simtable technigues to delay disinteeration and
absorption m the gastramtestinal rract and therehy provide o sustamed actsm over o lenaer
period. Bor example, a time deiay muatorial such s ctveeryt monosteurate or gtveery|
distearate can be emploved.

[0ER1] Formulations K oral use can alse be prosented sy hard gelann capsules, whorem

the active maradient is wixed with an inert selid diluen, for example. calenam carbonsie,

[N



WO 20124106217 PCT/ES200 1AM0019

caleium phosphare or kaolir or as soft gelann capsules s hercin the active ingradiont i
nuxed with water or anal medium. For example peanat oil. hawd parattm or olive al,
Jors2] Formulations for oral use can also be presensed as lozonges

[183] Aqueous suspensiens contain the active materials s adnixtare with exciprenss
suttable for the manufacture of aquecus suspensions. Such excipients can be sispending
gaents, for example soedium carboxymethyleeuloss, methyicethdise
hyvdrepropvimerhyleellulese, sadium alginate. polyvinyipyreclidane, cum tragacanth and gun
acaciay dispersing or wettine auents such as a naturally ~occurring phosphatide, for esampre,
lecithin, or condensation prodicts o an alkvlene oxide winh Bty actds, for cxample
polviexy ethviene stearate. or cemdonsation products of ethylene oxide with lung cham
aliphatic aleohols, for example heptidecacthylencoxyectanol, or condensation prodocts ot
cthylene oxide withy partial esters derived tram fay acids and o hexitel such as

s oxvethy lene sarbinal monooleate, or condensution products of ethy lone oxide with partial
esters derived from tatty acids and hexitol anhvdrides, for example pelvethvlene sorbisan
maogooleite. The dgueois suspenisivis may alse Contain one or maore preseratives, for
cxample ethyl or o propy pehvdroxybenzeate, vne or more Colirtng @2ents, gl or more
v oringg agents, and one o1 e swestening agants, such as sucrose or saccharn,

(84 Oy susperisiens can be fermitlaied by suspending the setive mgredients i a
veeatable il for example arachis will vlive vill sesame ol or coconut wil. er i a mingral ol
such as fiquid paratting The aily snuspenstens imay contan a duckening aoent o example
haessvis, haerd purattin er cervl alechol. Sweeetoning wzents and flavoring azonts may be
added 1o provide palatabile aral preparstions. These compositions may be preserved by the
addition of an anti-oxidiag such as ascorbic acld

[HEB5] [Hspersible powders wond grangles suitable tor preparation of @ dgieuis
suspension by the addimon of wurer provide the active ingredient in admixture witly
dispersing or wotting sgenr. suspending acent and ong or miwe preservatives, Sutable
dispersing or wetting azenis of suspending agants are exemplitied by those wresdy
mantionad above Addittonmal oxcipionts, r examiple sweetening, Ty oring and coloring
agents, can dlso e presend,

[ B6] Pharmaceutical compositions catt alsis be i the form od calamewiater cmulsions
Tha wily phase can be v egetable otl ora minersl ol v mixtures of these, Suitabls
emulsityving azents can be paturatly -occurring gums, for exaniple cun acacia or gum
tracacanth, naturally-occurring phosphuticdes, tor example soy bean leching and esrers ov

partial esters dertved from farty actds and hexitoll anhvdrides, for oxaniple sorbitan
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mutteolaate, and condensation prodocts of the ~aid partial esters sy ith ethyvlone onide, tor
sxample pulvoxyethyviene sarbiman monooteate. The omulsions can dlso centiom sweetening
ad v anny aeents,

[0187] Syrups and elexirs can be tormutated with sweeteninyg sgents, Tor example
ulyeerall propylene glveol sorbital, clucose orsucrose. Such Formulatioms can also contaiy a
domuleont, a prosenative, thinoring, and eeloring agents. The phamuacsutical compositions
canl be in the form ot @ seenle injectable aquecus or cleazmous suspemsivn., This suspension
can be tormulated gecording o the Buown art using those switable dispersing or s ety
aeen(s and suspending agents that hsve been mentioned above, The sterde inectable
[rreparation can dlso be a stertle injectuble solufion or suspension it a pon-toxie parentalh
aceeptable difuent or selvent for exarnple as a selution in 1.3 butancdiol. Among the
aceeptable vehieles and selvents that can be ciploved are water, Ringer's solution and
isotonic sodium chloride sofution, I addition, sterite tixed oils can be emplisved as asolsent
or suspending mediim. For this parpose any blamd tixed il can be emploved mehuding
svirhetic mone- or diglyeerides, Incadiditton, taty acids such as olvie aeid tind ase e
prepasation of myectables,

JOTKR] Compounds of stuctural formmbae th-eD XXXV can be formgtated i otions
sils or powders ter application ro the skin gecordmz v cerrain naethasds deseribed below,
U189 Compoenids of struenioal fernandae (-0 XNXNN Drean also be admunistered mthe
Ly of suppostrories. for cxample. tor rectal administranen of the drug. These compositions
city be prepared by mixing the compeund with a suitable nim-iritgning excipiont that is sofild
at ordinary temperatures but diguid st the rectal temperature and will theretore melt in the
rectum ro release the drug. Such matenals melude cocoa buter wnd palvethylene glyeols.
[0164)] Compoands of structural formaota (=00 XXXV D cat alse bo administered
parenteratly in g sterile mediurg, The drug. depending on the vehicle and concentration nsed
cau ¢ithor be suspended s disselved in the vehicle, Advantageonsly, adpn ants such ax beead
anesthetics, preservatives and buftering agents can be dissolved e vehiele,

[0191] Pho compannds disclosed horein can be made using procedures fumiliar o the
persan of erdinary skl in the art and s deseribed herein, For oxample, compenmds of
structurad formula D can be prepared according to Schemes |6, below, ar analag us

svinthetic schomes:
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Compound 4

Scheme |
[0192] Referring to Scheme [, a pyridinedicarboxylic acid monomethyl ester (1), for
example, is coupled with an amine (here a substituted 1-benzoylpiperidine-4-amine) to form
a carboxymethyl-substituted pyridinecarboxamide (ii). The ester is saponified to form the
corresponding carboxylic acid (iii), which is then coupled with a suitable amine (in this case,

a substituted 1-benzylpiperazine) to form Compound 4 of Table 1.
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[0193] Reivrring to Schemie 2, a bromepyrdinedicarbsoxyhic soad. for exaniples s coapled

with an aming there a substitured T-bansyvipipondine-d-wnings to fomn a bromo-subsngued!
M ridinecarboxamide (iv which is then coupled with a suitable amimie iin this case. o
substinted -phencsypiperidines usive g palladium catalyst tectorm Compound 1708 Table
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Scheme 3
[tH9d] [Reterring to Scheme 2a pyidinedicarbosylic acil moenemethyl esier iy s, for

example s coupled sith an aming chere a subsituted T-honzy Ipiperidine- bunines 1o karm a
carboxvimethyvlsubstituteid pyridinecarboxamide (vin, The ester s supontiticed e form the
corresponding carboxyhe aetd iviny which is thon conpled sith o suitable amine tn rhis easo,

a substivuted 4-benzevipperidine: G form Compeund 1o6 of Tuble |
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[DE93] Referring to Scheme 4 a pyridine dicarboxylic acid tvup. Lor example, s coupled

with one egans alent o annnge dhore, a sabstiteted -bonyviepiperizniey, therow ith methunol

and trmethy Blvlcdizomethane s o form a carbomethexy-substitutad pyrihinecarkosannide

v hich s sapoenifiod to give o carhoxvliv seid-substitured pyridinecioboxanide ixy - An
anne o this e, T-phenvlpinerazine: is coupled with the carboxylic acid-substituied
eyrrdinecarbovamide o o Bt Compound 94 of "Tabl
- M "-\_I/"-'\‘.*
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[HE96)] Keferring to Scheme 50 a bromopyridinecarboxamide ixiiis couplad with a

stibatituted |- benzylpiperndine-4-carbaxamide naing a palladinm catalyvst wo form Conipound
Aot ubie I Reuctoms of this goneral tepe are desenbed m miere dotatl, for ovanple, in

Wrond, Juema b etal. Joumal of Qraante Chomstry (200105, 7800, IN20 2538
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Scheme 6

[0197]  Scheme 6 describes a preparation that can be used 10 make
gem-dimethylpiperazines for use in making compounds analogous to Compound 125 of
Table 1. A piperazin-2-one is singly protected with trityl chloride, then coupled with an
appropriate bromide (here, a substituted benzyl bromide) to form a 4-protected 1-(substituted
benzyl)piperazin-2-one. The oxo is convered to a gem-dimethyl using Grignard chemistry,
then the trityl is removed to yield the desired gem-dimethyl piperazine. Details are provided
in the Examples below, and in Xiao, K-1.; Luo, J-M.; Ye, K-Y.: Wang, Y.; Huang, P-Q.
Angew. Chem. Int. Ed. 2010, 49, 3037-3040.

10198 One of skill in the art can adapt the reaction sequences of Schemes 1-6 to fit the
desired target molecule. Of course, in certain situations one of skill in the art will use
different reagents to affeet one or more of the individual steps or to use protected versions of
certain of the substituents. Additionally, one skilled in the art would recognize that
compounds of structural formulae (1)-(LXXXVI) can be synthesized using different routes
altogether.

[0199]  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 scheme described above, for example using a procedure similar to
that described below in the Examples.

10200] While not intending to be bound by theory, the inventors surmise that compounds
of structural formulae (1)< LXXXVI) activate 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 (1)-(LXXXVI) should also inhibit the
inflammatory processes which occur during the early phases of atherosclerosis. Accordingly,
compounds of structural formulae (D~(LXXXVI) can be useful in the treatment of type 11
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diabotes and i the treament and prosention o athiorascleresis, cardioy asendar diseasg,
abesity and not-alesholic fauy Iver diseise.

JU201] I ene aspeet and sonhont limitation te theory, the present compoands owerr
ANPK actvanny sctivity by binding to an adiponectin receptor, acting as efiective
adiponeenin mmetios. Adiponectin is a provein hormone exclusively exprossad in sl
sectatad frem adipose fissue and s the mest abondion adipose-spaoitic protein. Adiponectin
s been imipheated i the medulatien of clucose and Hipid metsbolism ininsubin-sensitive
tisstes, Deereasad vircudating adiponeetin Tevels have heen demonstrated inosorne
insulin-resistant srates. ~such as obesity and tvpe 2 disbetes mellngs and alse in patients sk
Corenay Ty discuse, utherosclorosis aad hivpartension, Adiponecrin [evels are positiely
correlated with insulise sensitivisy, DL chigh densite lipoproteins levels and insalin
stimularesd glitcose disposal and inversely correlased with adipesity and glucese, insulin and
mrictveeride fevels. Thiazolidinedions drugs, which enhance insulin semsitivity through
activation ol the perexisome prodiferator-activated receptor-y, inerease endogenous
adiponecnin production i humans,

[4202] Adiponectin hinds its recepters in liver and skeletal musele and thereby acrivates
the AMPK pathway, Simlarly. i one aspeet. the prosent compounds @ot as adiponecin
FoCePror agenists, Adiponectin receptiors and 2 are manbrane-haund proreins tound in
helotal musele and s or tissue,

[0203] Accondingly. another aspect of the present disclosure relstes ts a method aof
activating the AMUK puthway, According to this aspect, wmethod tor agns ating the AMPK
parhway in a cell includes contacting the cell with an effective wmound G a compourtd.
pharnicentically aeceprable sadt. prodrmg, M-oxiide tor solvite s budrse thereots or
contposition of such @ compound deseribed ubes e, sueh as w compound of oug ot formula
(b LXNXV.

[U204] I one embodimaout, @ method of increastng batty acid oxdation i a cell includes
contacting the cell with an oftective ameunt of o compound. pharmaceutically aceeptable salt.
proding, Veoxide torsalvate or hydrate thercofy or compesition of such o compaund
deseribad above, such as a compotnd of one of furmudas -0 XXX VDL Agery] Co-A
carboxvlase tACCy catulyzes the formation of madony] Co- AL o pedent mhibitor of fany scid
exidution: phosphorylation of ACC greatly reduces its catalvic setivite, tharehy raducing the
concentration ot malonyl Ce A and mercasing the rate of fary acid oxzdatien. Because the
presently disclosed cotipounds cun inerease she rate ot phosphon lation of AC CLthey can

reduce the inhibition of futty acid wxidation and theretore merssse s overll rute.

[15



WO 2H2AN6217 PCFUSIOT 6019

[1205] In goother eombudiment, a method of decreosing glyveowen concentraton 1 a el
mcludes contacting the eell with an effecitve ameunt of & compound. pharmaceatically
accePtuble salt, prodrogz, V-oxide tor selvate or hydrate thoreot) or compusition ot such a
componnd deseribed wbeve, such s a componnd of one et formudas (- LXNN VL

[2006]  another embediment, o method of increasing shucose uprake inca cell includes
contacting the gell with an efteciin e wnmeant oty compound. pharnacsutically accepuable salt,
prodrug, V-oxdde tor salvate or hvdraie thereaby or composition of steh a compenrnid
deseribed above, such as a compound of cne of furmulax (DL XN NA T

[0207] I snother embuoedinient. a merhod of reducing wraglyveeride levels i subject
metudes admimistering te the subject un 10ty ¢ mount ot a compueund. pharmaecurically
aceeptable salt prodrug. NVooxide tor solvate cr hvdrate thereots or cortposition of such «
compotnd desceribad abave, such as a compaund of one of tormutas (- LXXXV,

[0208] In another embediment, a method ol increasing insulin seusitiv iy ot a subject
meludes admanisterinng to the subect an offeetiv e amount of w4 compound, pharmiceutically
acceprable salt prodrug, V-oside ior solvate ar hvidrate thereof or conposition of such a
competind doseribad above, such as o compound ot one o fonmulas i1 LXXNV

JU209] Aveordingly . the compeunds and compositions disclosed hereni van be usad to
treat @ variery of metabohie disorders, Forexample, m one embodimient s method ot treating
tope L diaberes irca subject i need of sueh moannent inchdes administering 1o the sulyect an
effective amount of o coamponmd, pharmgeentically scceptable silt, prodrig., solvate, hydrate,
Vooxida or composition described above, Insther ombodiment, st mothaod of messng or
preventng atheroselerosis or cardiovasenlar discase in @ subjeet ineludes administerinig to the
subyject wn ettective amount of @ compimnd, pharmaceuncally aceeptable saln prodrug
prodeng. V-exide tor solvate or hyvdrate thercety o compositien ot such a conponind
doseribed above. such as compound of one e tormulas (-« EXXXV T

[02H0] As described aban e the compaeunds diselosad herem cun aet us acrivaters ot the
AMPK pathway, Accordingly, inanother embodiment. @ method comprises medulating the
AMPK pathway reither i vitro or in vivor by comtacting a cell with a compeaund,
pharmaceutical by acceptable salr. prodrug, V-oxide cor sulvate ar by drare thereety o
compesition deseribed above, or wdministering a compointd. pharnaceuncally aceeprable
salt, prodrue, N-oxide tor sobvite or hvdrate thergets or compesition deseribad uhen 2 toa
manmniad clor oxample, s iy moan ameuant sudticient e maodulate the AMPR aetivity amld
ctudy the etfects thereby mducad. Such methads are usetul for stdyvins the ANPR pathway

amd 1ts roly in Mobagreal mechanisims and discase states both in vitreo and mvive,
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[0211] In cortain erabodirments, the corpounds diselosed hereln atfeot lipid signaling
Pathways, For oxample. m seme embadiments: the compounds up-regulae eeramidise
aetivity, Coramide s a central playor in sphingolipid metabohsm, and is the immeodiate
precursar ot sphingomyelims and glvcosphingolipads as well as the binactive products
sphigosine and sphingosine- L-phosphate. Moreover. endocenons cerumide sl madiates,
al loast i part the aciions ofa variety of st en eell ditforentianion, apoptosis, and grovth
suppression. € erandde is Jeacylated by coramidase to form sphincosme, which s intarn
phoesphoryviaied o sphingosineg- L-phosphare by sphingasine kinuse,

(0212 Flevated ceramzde Tevels ive been shown teoinduee cell apoptosts, differentation
and seneseence, Moreover, elevated veranide fevels are linked 1o wvanisne of discases i
diserders. including, tor exampie. Batten™s discase. intlaimmatory bowel diseases. diftuse
intravasetilar coagulation. fever. protem cagabodism and or Tipid depletion,
heputesplenomezily associated with intlammatory or metabolic fiver disciises

cndom eearditis, endelithial cell and leucoevte activation, capillsry thrombosis,
maontco-eneephalitis duc o mtectious agents, comphcanions in aran fransplantanion,
rheumaterd arthritis and connective tisste discases, awrommmune discases, hvpenbyroidian.
damieze by radiation chemotherapy agents and chromic tutigae syndrome,

[1213] Lopregulating eoramiduse functien cand theretore reducmg the coneentiation of
cerianidey can be wad to treat disorders involving dehicient eell praliferation carowthy or i
whieh coll proliterstien s otherwise desired. for example, degenerative disorders, 2roawvth
deficiencies, lestons, physical trauma, ad disciises 1w hich eeramide accumubites within
colls, such ax Fabry disease. Other discerders that may benaedit from the activation of
cerrmidase include neurodezeneraiive disonders such as Aleheimer’s discase anid
aritvotrephic kateral selerosis und disordors ot aging such as immnne dvstfunction, us well us
diserderss sueh as those Lsted above, Tinked o clevated ceramide levels

(0214] Fhe compatds. salts, prodrags, V-oxides, solvates and hydrates deseribed heram
canl be admmisterad, for example. woa mamnalian host o rotard celluiar responses iassociated
with the wetivation of the eeramide-moediated signad transduction pathsw a1 he compomids
can he usefall for cxample, in providing protection sgainst coll senescenvce ar apoprosis, such
s oleurs dis g result of traima Cfor example, nsdiation dernantisy and aging ¢for cxample, of
the skin wr vthor organs i

[N215] Another erehodirnestt oo method torip-regulatiny ceramidise fimenon g eell
geither i vive o i vitron, the micthod including contacring the cetl with an offective amaount

v compotind. pharmaceutically aceeprable sabt. prodre, N oestde tor solvate or hividrste
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thereaf or conposition of such a compaund described abion e sueh as a compaeund of e of
furmubas (1-{LXNNXV

J02t6] I anether embodiment, a method tor decreasing ceramide concentration m a ecll
cither i vive or & visod includos comacting the cell with sn effective amount of o
compeund. plramuaceutically aceeptuble calt, prodrug V-onide tor solvate or hydrare thereot)
al compaosition ot such @ compound daseribed above, such as o componnd of one of fotmndus
(-t XXXV

[217] In gnothier onbadimenr, o method tor mhibiting ceramide-activated responses o
stimnde inca eddl tenthier /i vdve or de iz inclodes contacting the eIl with an effective
smount of o conipeund. pharmaccutically aceeptable sutt. prodrug, M-oxide (or sehvate o
vdrale thiercott or composition deseribed sbhove, The stimuli can be. for example, samuli for
cell senescence and or apoptosis,

JO21X] Ancther embodiment s a method for rreanng or presentng a discase or diserder
m which cell profiteration is deticient ar desired i a subgeet. the tethed including
administering te the subject an effecuy e anmount of o compowsl, pharmaceutically acceptable
salt, pradrogz, N exide o sobvate cr hvdrate theres ' or composition of sueh @ cempeaamd
stosertbad uhov e, fin example, a compound of one of formudas ch-i D XXXV, Virlous
apphicable discases gnd disorders are doseribed above,

[0219] Another embodiment s a method for troating @ disease or disorder linhed
clevated ceramide levels ina subject, the methed including administering o the subiject an
ctfective mmonmt ot a compound. pharmaccuticully aceeptabte salt, prodru. V-oxide tur
selvite or hvdrate thereots or composition as Jdeseribed herein. Vartous applicable discuses
and Jisordors are deseribed above, Incerain cmbidiments, the subject has @ corunide 1oyl
highor than shont 30 pmel 107 cells

[220] Mergover. siiwee some drags can mduee high Tevels of cerasmide. the compounds,
sidts, prodrugs, V-oxides, solvares sud hydrates deseribed Tierein cun be usefulhy
co-adnitmistered wih such drigs inorder ot least partially amehiorate dus citect. For
suample. w cortain embodimants, an offeetive wneamt of a compound, pharnaceutically
acceptable salt, prodrug, V-onide or sobvate or hivdrate thereo s or compesition as deseribesd
herein s co-admuistered with a corneesteraid ifor examiple. dexameihasoney, an
anti-intlTanymutory ifor example, indomethiaeiny, an antiviral dor example, intertoreen i, an
imniunesuppressant Hor example. evclospering. a chemoetherapy azent ¢ tor example,
adriannein, and nmrmanepaeteniiant i for example, un immunosiobulin or i yvacciies, o an

andocrinologival agentfor oxample mctimazele s As the persen of sKill in the are will

[1x
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appreciate. co-administration condemplares not only adminastratian at the same tme, hut als
adinmstrition st different tunes. but swith ume-overlappines: pharmacolowicsl eliects,

JU221] Another cimbodiment i~ a method for reducing the ettect of waimg in the skin of «
suhjeets the methiod including contacting the <kin with a compeund, pharnaceutically
acceptable salt, prodrug, V-oxide vor selvate or hvdrate theree s or composition as deseribwid
borein.

[n222 Ancther eimbodiment s o method tor reating or preventing radiation demwtits o
the skin ofa subject. the merhod ineledines contucring the skin wirh a compounid,
pharmaceotically aceeptable salr prodrng, Maxide tor salvate or hvdraste therect) sa
vontposition as deseribed herein,

[11223] Pov adentity: anad select therspeurnic compounds for use m treaniny

ceramide assoctared condifivns, cells tor meraeelladar components sueh as micresonies:
sliich iy e not boon oxposed to doscuaseene or apoptosis-inducing agent tror ¢xampie,
cvtokines such as TNF 42 or exegenaas samuli such as heat. radiation ar chemics] ayensi are
oxpeasaid fo such and wgent and 1o the candidite componnid. Infubition of seneseence ar
apepiesis Iy micasurad as a function of ecll growth, The person of ordinary skill nn the ar widl
be familar sith feclnigues tor abtaining snch measurements,

0224 Fer examples indnbition ot cell senescenee con be measwred witern senm
deprivanon in serum-dependent ¢ells, My cell types are dependent upaon serum factars for
crowthe Thos, deprivation of speh cells of serumt provides @ madel for assessment of
compounds to modulate eell respanses vy intracellela coramide-maediated simal ransduction.
In particular. withdraw al of serm from serum-dependent cell cultures produces increasad
intracellular fovels wof endogenonis ceramide and may also inerease intraceltelar levels af
chidegenons diwey D glveoral ise. coo, Jayaden, ot sl 1 Biol, Chony, 2700 21722080 (1993,
Toovaluate e inhibitory eiteet of the compounds deseribed herein on eeramude-assocnited
cotdiions wevitro, the serum withdraw al model can b wsed: Specificully. 3T fibroblavt
cells can be seeded in 20 wel] nuieretiter plates in DMEN i the presence of 10" tetil bovinge
ser The eells are inenhated o 9076 contTuence. The medium is romoy adwand the cetls
wished and reinenhated m serumi-free DNTEM L A test conpound at o varicts of
concenrations (for example, 0. 40 40 or J00 A and cell permeible cermmide choe example,
0.3 or 10 oM are sdded to the wells, Atter 21 hrs, ineubation, 0.3 g of 1] thymiding is
adided 1o cach well 1or 2 hrs, DNA syiathesis inthe rested eell population is assessed by
cenventional techniques for detection of | H thymidine neorporation. The resulrs of this

assiy can be used e establishy the ool senescence mbibitory etficacy of the st compound

(14
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[1225] Inhibision of coll apaptosis cun be determined, for oxample, using DY
stinubation. Engawgement of cell surtvee receptor CDYS ialse known as Fas Apes [ antigem
mrizurs coll apoptesis DN s g tunctional anti-1AS cCDUS v antibody which wil on binding
o CTVS getivate the sphincontyelhnase catalvsix of sphingomyelin hydrolvsis and
produection of ceramide tsees with respeer o DNC L Cifone, erall JoPxp Med, 1770
PRFT-AR37 01000y, Thus, binding of CDY3 s a miade! tor conductiom o apaptosis vii the
sphingemyelin signal transduction pathwav. T sssess the mhibitory offect of the commpounds
diselosed hierem wir cermide-mediared cell apoprosis, human U lvmphollasts olurkass are
stispendad at 2x 107 cells mlLin RPN 1630 sapplemented with insulin, wansferring seleniom
anct cdnramine, Atorincubation tea 2 s, at room temperatiee with o test compastnd,
pentoxitiline or s conrrol compontd iRo-17245 25 ngml, of antt- FAS antibody is added 10
cach suspension. After another 2 hes., coll apoptesis is measured as o tunction of the number
of colls weounted by henmeeytonerers shar excluded the visal dye ervthrosin B, The resules of
the experouent can be used o extiblish the apeptosis inhibitory etficacy of the test
curpound.

[11226] T assess the mhibitery eftect of the compounds disclosed herein on deathy of
buman ymphoey tes, haman poriphiorad bloud tvmphocy tos wre isolated from normal human
Blossil wid depleted o memoevtes by adherence tea plastic substrate. [vmphoeyvies are then
caltured in RPNI-To- 3 medium with 1076 aurologons plasma aran inttial coneeniration of
23107 eells ml . Aliquots ot the el sumples are divided and cne hall of the samples are
incubyted with a test compeeund or 6.7 dimethoxy T2 soguinoline eATdeichy for four davs.
Fhe renuining hualt ot the samples are alfowed ro rest tor fonr davs, Celb sabiliy afrer foit
devs s determined by ervthrosin B dye exclusion in g emovvtemater. The resuls of the
axpreriment can he usad to establish the apoptosis inhibitony otficaey of the tost compuoil wn
L [vmphiocyvtes as compared fo untreaned Ivmphoey e,

(1227] Ceramide-activated proteim kikase «CulKois o 97 kDa protem which s
exchusively membrane-bornd and s believed o serve @ role nt the sphingomyelint signal
mansduction pathway, n particndar, CalKois belicved to mediate phosphory kation ot o peptide
derived trom the amino acid sequence surraunding, Fhtsap 664 of the epidermal griss th
Tactor receptor (L2, amnnie #hds 6036811 This site s alse recoznized by the
mitogen-activated kinose MAP Gelso known as a famibe of extracellula signad-revututed
Rinasesy. Thus, the etfect of the compeinds disclosed herein en CalPK o activity incedls can be
mdicative ot the etfect thar the compourds exert e siaaal trunsduction i the sphingomyelin

pathway. Accordingly. Turkar cells are snspended st 2x 107 ¢ellsml in RIPMI-1610 medimn
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as dencribed above with respeet to the coll apoptasis experiment. AR incubanion for 2 b
cither o rest camipound: 20 M el ceramide or 23 e il of ante FAN annbodv X2 are added
e cach suspension and incubated for T3 mins, After cenmifucaton and wushing, the <ells
were separate iy homezenized g deimee hermogenizer, Ceramide kimase Tevels incach tost
sample can be wssayed as doscribed by i etal T Biol Chon, 2ov 3017.305 Y ¢ fasd,
siich is herehy imcomporated by relerence herein in as entirery, Brigtly, the membrane
fraction s iselated trom cach test xample of treated cell homogenate by ultracentritugsation
oed run ona 102, PAGE cel The cobis washed with saunadine-THCL and renatured 1o
HEPES butfor. Then | PEATE is added 1 the zoband left there tor 10 mins, Thereufter. the
col i extensively washod Sith 30 TOA Autophosphons Leted Kinase s detected by
antoradiogruphy. The results o this assav can be used G ostablish the CaPK inhibitory
ctficaey ofthe compaunds diselosed herein,

[01228] Cermmidase activiey can e measured in g variety of ways, Por examiple a sample
frome a subject or a saple et eells can be assayved movitre for RN ar protem levels,
strigtare, and-or aenvity ot the expressed corumuidase RN of protein, Many methisds
stundand in the arceun be thus emploved. including ban not [imited e eeramidase enzvme
HESNCAOS

[1229] Celiulay coramide Tovels can be mionntooed directy. or by indireerlv menminering the
cuneenratvns s i ceramide metabolite ma el For example. coramude ey els can be
diroctty messured by isolating peripheral blood Iviphoeyvtes fronta subtect. The eolls are
venttifuead to ramos e supernatant, and Hptds are renen et trom the eell pellor. The vraimic
phase coniaining the ceramide can be assaved using the diaeyviulveerase kinuse assav for
phosphorylating the ceramide which is then evidenced by antoradiogriuphy, Methods tor
pertormung dieyvlzlyeeruse Rinuse assavs wre deseribed, for exanple i Citone, MU et al.
LB Medl, INO 34732 (10935, Tavadev et al. 1 Biol, Chem., 270, 20472082 [vi)
and Pervy. DKL ot ab, Moerhods Pozvmology 312 22231 2000k, ciach of which is herehy
Incorperited by refercuee i ies entirety.

[0230)] The presently discloscd AMPK wctiv arnng compounds arg usetul tor ingreasing
metanolic efficioney. fur example by inereasing fiber enidatis ¢ capacity . enduraree and
acrabic worklead [ particutar, the present campennds are weful for treaune and regulating
disorders of mitechondrial tupetion, mchading, without [imitation, 2xergise intelerance.
chronic fatigue syndrarse. miuscle wveakeess, myvoclonus. myeelonts epilepsy. such as
ansictated with rageed-red fibers syndrome, Kearns-Sayre svndrome, Leigh’s syndrome.

mitochendrial myepathy cheephalopathy Ticwaeidosis strohe (MEL ANy svndrome and siroke
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ke eptsaides. Phe disclosed compsmuds also are usetul for rreartng muscular dvstrophie
states, such as Duchenne’s and Becker's muscular dvstrephios wnd Friedreich’s sraxma,

JU231] PR prosently disclosed AMPK activating compoutids also tungiion te reduee
oxddative stress and secondary effects of such stresss Many diseases. includime several of
these histed abhove, have secondary otfects cinsed by damage due ke oxcessive oxidiiive stress
winich can be treated using the compomds diselesed horein For example, broe radical
dantsge has been implicoted in nearcdegics] diserders, such as Parkinsen's discase.
anvetropiie lateral selerosis o vu Gehrig's diseasey amd Alzheimers diseise, Addinonat
discases in which exeessive free radical damage oceurs generally include hypoxie conditions
ancd wovariety ot uthar disorders, More specitically O such disorders includs ischemia. ischemie
repertusion mjury isneh as corenury or cerebral reperfision inurvi, myocardial ischemia or
mfarction. cerebrovasculiar accidents isuch as i thromboembolic vr hemaerrhasgzic stroked tiar
catd lead toischemia in the braim, oporative sehemia, raamatic hemrrhas ttor examplye s
Bypey clemie strohe that can kead 1o CNS hypoxia o auoxiai, resuseitation muury, spinal cord
frawma, Inflammatory diseuses, autoimmuune disorders isuch as rhenmatioigd arthreitis or
systemie lupus ervthenuiatisis i Down's syndrome. Hallervorden Spatz disease, Huntimetons
chiren, Wilson' s disgase, diabetic angiopathy csuch as peripheril yaseular discase or retinal
decenerariont, wventis. chronie obsguetive pulnenary discase 1COPD L meluding chronse
Lronchitis and emphysema, asthma, neoplasia, Crolm's diseuse imtlammatory bowel disease
and punereatitis. brec radical damage s ailso naplicated ma variety of age-related disorders.,
particudarly aphthidmic conditions such as Gutaraers and aee-rodated maculur Jegencration.
[0232] Iri particular the present compounds are useful for treating neurolosicsl disorders
assoctated with reduced nuatochondrial functon, oxidative stress, o both, For eximple.
AlAwimer’s disease. dementia amd Parkinsen™s Jiscuse can be neated using the prosent
AMPK activanny compounds

(233 NMerabolic efficiencey s enlranced by the dhisclosed AMPR activatmy compionnds.
Thus the compounds can be sdmmistered to i subject o mprove exercise eificieney and
athilotic performance, Moreover. conditions ingluding, witheut Hmitition hyponie stites
Aangina pectoris, coronary ischemia and organ diumage seoondary fa coronary vessel
cecliuston, mtenmittent ¢laudicsticar, mulin mfarct dementia, myecardial ifarctiion, stroke.
high altiticde sickness and howrt Salure, neluding congestiy @ heart tailure cun b treated wsing
the diselosed compotinds,

[234] Inflammmarory disorders and etfects can be treated using the present compounids.

[or example, in ane aspect. the present compasinds are paniculardy wsctul for wosnue Tnng
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nflammation. such ac s involvad woasthini, COPEY and tramsplant rejection. Sunilarly ., the
present coampetinds are asetil moreducmy orean mlammatien. partcadarly macrophage-
assyctated mttammation, such as wtlummation ot the kidney. Fverand othor organs, The
anrr-intlanminatery activity of the presenthy disclosed compounds can be dssessed as is knownt
tir those o skill in the art, for example, by esing the mised Iymphoeyte iesponse movitre.
[1235] Accordingly ong aspet of the diseloaure refutes o a methaad for treating or
ameliorating a diserder or condition related w oxadative stress. mitochondrisl dvstuanetion,
free radical damace and or merabelic wetficicnes o subject woneed thereof. the merhid
ineludimig administering 1o the subject an effective ameunt of @ compeund. pharmaceuncaiv
aeegptable sall, prodrugz, V-oxide tor sulvate or vdrate thereot) or pharmac cutical
compesttion doseribed above,

[0236] Another aspect o the present discloesure reliutes to amethod tor the treatment o
armeluration of i disorder ol mitechendrial dystunction ina subject in necd thoreed, the
method meludimg adninistering to the subjeey an elivetive smount of @ compound.
plarmaceutically aceeptable sult. posdrug, V-oxute tor solyvate ar by drate thereet or
pharmacentical composttien desertbed sbove, I certam embediments. the diserder is
selected Iom the group consisting of exerdise intolerance, chronie titigue svodrome. muscle
sweakness. mvoclonis, myaclonus epilepsy osuch as associated with ragged-rod fibers
syidromen. Kearis-Navee syndrome. T eigh's syadrome, mitochondrial mveparhy
coceplialopathy Tactucidosis stroke o NELAS syndreme and stroke like episesdes.

[1237] Avather aspect ofthe diselosng 2 relates 1o a method ot ercasing wetibolic
ctficieney ina subjeet in need thereod. the method ieluding sdministering to the subject an
cAtectn e amonnt of a compound. pharmucentcally aeceptable sult prodrg, V-oxide cor
solvate or hvidrate thereet 1 or phammacenticul compesitivn deseribed above, Sucl mothods
Gn e used o inerease fiber oxidative capacity, endurance, acrobic warklowd. or any
combinarien thereol. These methads can be used. Tor oxample. (o improve exoreise
Aficreney, cxercise endurance and vrathletic performance ma subjecn.

JO23R] Anahier aspeet ol the preseat disctusure relates 1o metheds For mimicking the
ctivets of exercise ta subject in need theroot, the mothad includimg admimsrering o the
sulypect an etfeetive amount of a conpound, pharnicoutically sceeprable sabt, prodrog, N
uxide tor sobvate or hivdreate thereoth o phurmace nticul composition deseribod above,

[(1239] Anather aspect of the diselisure relaies tea method fer treating or ameliorating
disorder i w subjeet inneed thereot, the diserder being selected from the group consisting of’

hyvpaoxic states. angina pectaris, coronary ischomia wnd orean damage seeondary a coronary
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vessel oeclusion infermittent chudication, redte-infaret demaentia, myocardinl mtcnon
stroke. high adtade sickness and hourt failure, includmy consesnuve heart Faifure. the meihod
metuding administering to the subiect an eflectiv e ameuns of @ compoimd, pharmuceuticall:
aceepable sal prodrug. Noxide cor solvaie or hvdrate thereety or phiarmaceutical
composition doscribed above.

[12.40] Anather aspoct ot the diselesire relaies 1o a methed tor the preatmant ol
amelivration of @ muscilar dystrophic stare i a subjeer in need thereef. the methad includimg
administerisgs G the sabjeet an effectiv e amount cf @ compawnl, pharmacenrically aceeptuble
salt, prodrug. Veexide Gor sobvate or hvitrare thereod) or pharnnaceuricil Compostiien
duseribed above, In eortain ecmobimidnents, the musceutur dy sorophic state s Duchenne's
mseuiar dystrephy, Becker's muscular dystrophiv, or Freidrewh™s stax,

[0241] Another aspect o the disclostire relates o6 method for mereasing oxidative
capactty ot a muscle fiber. the mothed including contacting the musele Aber with
compoinid. pharmaceutically aceeptable salt prodraz, Vooxide cor salvare or hydrate thereof
o pharniaeeatical composmon doseribaed above. The contaering may be performed oy
G VIV,

2424 Another axpect of the disctosure relates 1o a method tor reducing oxiadsitiv e stress
m g subject moneed thereof. the method meiuiding admimstering to the subjeet an etfective
arnt of a1 compasud, pharmaccaticully acceptable salt, prodrug, N-oxide ior salvate or
hvdrate thereod or pharmegaceunical compesition deseribad abwac,

[0243] Avuther aspoct ol the disclosure relutes to a method tor reduciy troe radicul
damige moa subject inneed thereod. the methad including sdmimistering to the suhject an
clfective amonnt of a compouond. pharmascentcally seceptable sult proadrug. Voaxide cor
solvate or hvdrate thereets or pharmaceuticul compesition deseribed above,

[ 0244} Another aspect of the disclosure refates 1oa wiethad for wreating or amelerating a
disorder or condition i a subject in need thereol, the disorder v condition salectod from the
croup eottsiating s nenrological disorders, hivpoxie canditions, ischemizs, ischenne
reperinsion mjury, myevardial ischemia or inlaretion, cerebrovascular aceidoms, oporativ e
ischomia, trawmatic bomorihae, resuseitation injury, spinal cord raumsas, imflammatory
discases, antoimung diserders, Down's syadreme. Hallervorden-Spatz disease., Tuntingsons
charea, Wilsen™s disease, diabetic angiopatha L aveinis, chronic obstraetinv e pulmeniay disciase
CCOPD L asthma neeplasia, Crohn™s discase, mttiommaory boswel disease, pancreautis and
avcarelind disorders, the method including adinnnistering o the subject an etfective amout

o a compound. pharmaceuticalty aceeptable salt. prodmes N exide tor solvate or ividrate
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thereath ur phurmaceuiical commposittun described abosve Purticelar oxamplos «f such
disorders und conditions are discussed shove.

JO245] Another aspect of the discloswra is a method For oesting or ameliraning
rrrurotofica]l disorder moa subject in nead thereot. the neurelogical disorder beiny associated
with reduced mirochondriad functivn, oxidative stress, or both, the method including
administering te the subject an ettectiv e amount of @ compainl, pharmucenncally ucceptable
st prondrug, NVeoxide cor solvate or hvidrate thereon o pharmasceutical compuosition
deseribod above, Pardealur examples of such newroloaical disorders are discussed abwvn &
[1240] Anuother aspect of the disetosure relates o a methed for reduchng axidative stress
in g eell the method including contacting the cell with a compeund, pharmaceutically
aceeptable salt prodrug. NVeoxide vor solvaie er hydrare thereot or pharmaceutical
compesition doseribed above, The contacting may be performed i vimrme or it vive,

[0247] Andthier aspeet ol the disclosurg relates toou method tes reducing free tadical
danueze ina eelll the methad meludimg contaciing the cell with a compound.
pharmacentically aceeptable salr. prodr, V-oxule tor ~solvate ar by drate thereety or
prharmaceutical composttion deseribed above. The contacting may be performaed in vitne orm
LI,

[0248] Another aspect of the diselosare s s micthod for westing an mtlammatory diseriler
oreftect moa subject in need thereet. the methed inchuding including admimstoring to the
subject an ettective anount of a compoeund, pharmuacennicaliv aceeptable sale prodrog, N
oxdde tor sebvate or hydrate thoreao ) or phamiacenticul composition deseribed above. For
exaniples i ene embodiment, the inflimmiatory diserder or effect is Tung inflirrmation, sach
as s involved inastha, COPDY and wansplant rejection. In another embastiment, the
intlamuatory disorder or eftect i organ wtlammation, pariiculan by mactophuge-associoted
intlamation. such as mflammuarion of the Kidnev. liver and other argans,

[1249] Another ombadiment is the use of a compousd, pharmaceutically acceptable sali
prodrag. N oxdde tor solvate or hydrate thereoly or composttion s desenbed above inthe
munutacture of a medicamant for any ot the therapeutic pimpuses doscribad above, Hor
cxample, the medicament can b for the reduction of miglveersde les cIs ina subject. the
treatmant of tvpe 11 diabetes g subrect, or the trearment or preventivgt of athereselerosis o
cittdivn stseubar disease g subjeet, I wuther embisdiments, the miedicinent cun be used to
redaee the lovels ef eelludar cermamtde ina subpect, for example i the tressment of Barten’s

disease,
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10250] The compounds disclosed herein can be linked 1o labeling agents, for example for
use in variety of experiments exploring their receptor binding, efficacy and metabolism.
Accordingly, another embodiment is 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 fluerophoric
or chromophoric tag. Any suitable linker can be used. For example, in some embodiments,
an ethylene glycol. oligo{ethylene glycol) or poly{ethylene glycol) linker is used. Other
examples of linkers include amino acids, which can be used alone or in combination with
other linker groups, such as ethylene glyeol, 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 residue. The person of skill in the art will
realize, of course, that other linkers and labeling agents can be used. In other embodiments,
an alkylene chain is the linker. In other embodiments, the linker has the structure -[(Co-Cs
alkyl)-Y™ J-, 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 (LXXXVII):

(R*)
J\P3_ E
DZ
N\, /7
T S -
(R 61

(LXXXVID),
in which the “LINK™ moiety is a linker and is optional, and the “LABEL™ moiety is a
labeling agent, the LINK o ;-LABEL moiety is bound to the bracketed compound at any aryl
or heteroaryl carbon (for example, of the central pyridine, pyridazine, pyrimidine or pyrazine,
of the E moiety (e.g., of an R'” group thereof as in compound 403), or of the T moiety (e.g.,
of an “A” ring thereof as in compounds 371 and 394)). and all other variables are as
described above. for example with reference to structural formula (1). Any of the compounds
disclosed with reference to structural formulae (D-(LXXXVI) can be used in the labeled
conjugate of structural formula (LXXXVI).
|0251) For example, in one particular embodiment, a labeled conjugate has structural
formula (LXXXVIII):
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Tﬂ:-?/E'—\ /YO

(LXXXVII)
in which all variables are as described above, for example with reference to any of structural
formulae (I)-(LXXXVI). The bond to the bracketed compound can be made, for example, at
the central pyridine, pyridazine, pyrimidine or pyrazine.
|0252] Another disclosed embodiment of a labeled conjugate has the formula (LXXXIX):

—

o
" N’{ \N/
NH . = ’)
N N
\/\fo/\)/o\/Y
0 o 0 (LXXXIX).

The bond to the bracketed compound can be made, for example, at the central pyridine,
pyridazine, pyrimidine or pyrazine.

10253]  Compounds of formulac (LXXXIX) can be synthesized by those of skill in the art
of organic synthesis, for example by reductive amination of N-Boc-glycine aldehyde with a
primary amine H;NR”, 10 yield R"NHCH;CH,;NHBoc, which is can be coupled to a
pyridinecarboxylic acid to build up the target structure as described herein.  The Boc
protecting group can be removed, and the resulting amine further elaborated to provide the
labeled species.

[0254]  In another particular embodiment, a labeled conjugate has structural formula
(XC):
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HN
>NHH
8]
HN
Q
.’ o 1-20
&> B
.
E

(XC)
in which all variables are as described above, for example with reference to any of structural
formulae (I)-(LXXXVI). The bond 1o the bracketed compound can be made, for example, at
the central pyridine, pyridazine, pyrimidine or pyrazine. Compound 159 is an example of an
embodiment according to structural formula (XC).
[0255]  Compounds according to structural formula (XC) can be made according to

Scheme 7, below, and as described with respeet to Examples 159 and 164,

HATLL EtgN \@\/
NS N I~

NHBoc
=—NHBoc N LIOH HCI
{Ph,PyPd N\) N "
v 0
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Scheme ©
[256] Reterrimg o Scheme ™ ehloropyridinedicsrhoxy e acid moneethyl esterixiny is
couplad with an aming ihere, @ substineted -hensyipiparzing: e form i
carboxy methy lsubstituted ehlorapyridinecarboxariide ixitin which s coupled wish o
protected propareylamine to form a carboxyethyl-substruted alkyvnvipyridinecarbosanmide
ey Compound oxis ) is suponified. thon coupled with an amine chere, a substtured
L-henzyipiperidine: te form aiS-amine- T-propyvneisubstituted pyridinedicarboexamiide.
Compouml Tod af Table 1. Compowd 104 is depramceted, and the free wminge s coupled wath

a biotinyl-linked acid to Fem Compound 154 of Table |

|0257] The tollowing Examples are inrended 1o further sllustrate certain embadiments and

are net mtended welimi the seope of the discloste,

EXAMPLES
Laample 1
[0258) ‘The fellowing compounds were made using methads analocous to these of
Schemes 1-72 i cortain cases, oxemplary syathetic procedures are provided.
[1259] Composind [ Void-id evanabenzyhipiperidin 4 vh6- (304
tlussebonzyhppiperizine- T-carbony hpteolinamide, T s (CDS0I @ Mo (L <5, 820 11,
GOS0 20 Ha TUTLF0d 3 Dm, TAS QN DS Ty TANZ A2 2T my. T04 2HL
SAHZ 3 O6IKSVTHL iy 82370 0 2H mia U200 s L3 s ARSI L o
20102 m 2360 2 m 245 C2HL nol 2009 CH mos TR G s 174 Led 3L mi
oz SN
[0261H Compound 2: N oLid-cvanobenzelipiperidine 4 vh S ipiperazine |
carbony hpicolinamide, "H omr ¢CDOD A K67 0L sL R TS 0THL G T R0 10, 799 (1L dil,
PROC200 ZoxX L TR0 Ty " 34210 d T Rz 397 3T O nog 375 (2L n
oY OH 0 320 OH . 2972 T e o, D03 O mn L6191 OHLm 1LE0-1.66
3L ma e o 23N
[0261] Compunid 20 pyridine- 2 3-divibisccidb-{luorobensvhipiperazin-1 -y hmethanones.
THoumr CLLOD S 62 (L sn 797 G TR0, 2.0 Hze Zoo 1, doJ Nz, 3N
TA2 M ]y TOTTO0 L my 3RDSITEGHL i 3 AZL AT HREL moy DARSD NG m,
246241 3 anrm o 320 N
[1262] Compound L Ve T-cd-ovmmabensovhpiperidin-d-yl-3-03-0.1-

Hluorobenzy Dipiperazine- -carbonyhipicelinsmide. T nmr ¢ DO & Soo 0 s N8 IH

39



WO 20H2416217 PCFLS201 1404060119

LI RO H Z90 oL L PR 00 TREOH LIRS Hz, a0 20 d TR Sz, 737
TA2HL O 2H w0 Hzy ded DT ey 4234007 o H g 379 (2HL m 3T 352
AL ma A H, my 311303 0THL m, 20860 2 H my, 2012000 L ma, 2O ERA L .
70162 21 mu s o SSSINTEH

[11263] Compound 30 A = -cdcvancbenzy lipiperidin-tvh- N
benzvlphenylpyridine- 2.5 dicarboxamide. T nmr O DUL & 90T (1L s, 8.26 (21 ), 756
CHEL RO e TR TN, 76l Ll D R 3 287 OH L I RO U T8 20 dL )
ROz 722 06 o TH 393 s Ao 20 S0 283210 oy 2222 0211 . 2,02 2L
ms, L73-100 (20 my o 2 30 M- H]

[0264] Compound 6: Noaodgid-cvunophenyhsulivnyvhipiperidin-4 vh-Sei b 4-
tlusrebenzy bipiperazine- | -carbony lipicelinamide. "Homr cCDCLy 8 X537 01 bray, 817

CLEL vy, Z00 Zox3ine 6l fs 228 o T mos 700 02 HL mai, 398 377 0SHL e, 357350004

[265] Compound 70 N T-ievelohexanecarbeuy Dpiperidin-4-v1i S 44

flusrobenzy Lipiperazine - 1 -carbomyhpicolinamde, soor S37 NS

[0266] Compounid 80 V- L-thenzovhpipernidim-avh-3-ci-c - flucrobenzy lipiperazing- 1 -
cathory lipicetingmide, Hoame cCDOD S 8ot T mo 815 CTFL L TS0 T, Z9X 01,
el TR0 2 TANTAO S L iy TAT TR 2 mn T0T- 00 2H mos a2 ol omo, .24
Lo HL my ARG my, LS5O s A R0 i 322623003 L my, LS my R
e, 2 201000 s 2H D m Lesh I nos e 20 330N

[1267] Compound 4: N-f T-od-cvmehenzy Dy TH pyrazol-2ev i S-( 404

Huorebenzy Lipiperazine- T-carbeny hpicolinamide. T nmr o101 8 K.OXTTH. mi. 823

L L IR0 Hia, S22 L Jdd ) 8.0 20 Hes, Z51-Toe 0031 ma, 7 36-7 30 ¢lHoma, 700
L s ARG e H mu S 30 21 s3 3700 21 m 332 2L s 343 2L . 2053 ¢ 2HL mi
A g m s 3PN

[1268] Compound 10; N-td-benzylpbenyvh-3- bod-Huorobense ipiperazine- 1 -

carhony hpicolinamide. 'H nmr «CDCTa S 988 (L si Sod (L s) 822011 L 180 1),
TOXCIHL d T RO 20 M Z09 2HO A RS g 7R3 T 1T 9 o T2 211 my YR
CFL s AR s S0 G m 2o 2 30 G ms e s ST M

[11269] Compouand S ad-43-tTuarobenzylipiperazine- T-carbonvl- Vo4

phesyIphieny bpicolinamide. 'H omr eDDMSO G 1079 010, s, 873000, my 8 20 0TH

JRa Ha S0oc 0 dd D0 200 8000 21 T Hrs 707 ddms, 744021 L 1 R0

| 23
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[y, 33720 ¢ ML i, 713 2H 0 D00 e, 26000 Xm0 2TE o, 33302 o, 2L
(2H mo, 235 2 my: me o IS [N L

JU270] Compound 120 3-cbh-td-laorchesy hpiperazine-1-carhony - V- 3-
phenviphenvbpicelinamide, Ty «CDCT S 903 (1L s1 8600 TH mu 828 TR0
[ T 90 e L, 86 0T HL O DTS00 Heo, 2700 my, 28370200 LT 20 H 7010
TAUCTHL m 005 2 m 3 TACZH m 3402 S0 33T 2H o 2490 2T i 2360 2HL
muy oS N

[0271] Compound 13 Vi Ltevelohexyimethvhpiperidin 4 vl 5404

fluerobenzy hpiperazine- T-carbony hpicelimamide. ' amr tCDCLYE 836 (1, <1, S8
GO RO Hz, Tos oL QT S0 Ezn Tosd ol B T 80,20 Hlzy, 72927 240 2H mn. 7036038
O 07 CLHL myy 279 2 iy, RS0 00 s AR O m 3.20-3010 (2 m, DT 0L
JUTAO He 20000 255 0RH mi 2.16- 206 2H o 1S 16000680 my. 1.0T-1.08 ¢4 mh.
LOT-OXG QLm0 SN

[272] Compound 14: 50404 norebenzy bipiperazine -1 earbonyh Vi |-
(phenvhpiperidin- f-vlipicelinamide. Tnme ¢D-DMSCH S 8730 L9 0 e 862 0L
mi, SO0ACTH D TSO HTes TH8 i TH O dd TR 20 Hlzn 738572802010 ma, 7.2 1-7.08 o3HL mi,
ALO-09T 2 G OTH my 297 0T mn 3770-3 AN ofH D m, 317 00 s N2
(2L e 240 e 2H e 23T 200 e TN T4 04 maz e 2 SO3 N

[0273] Compound 15 dai-03-c ke tluorchenzy lipiperazne- 1 -carbonylhipicolinoy |-

2 Xdhzzaspiropd S tdecan- 2y TimethyTibenzonitrile, "Hnmr (DGDAMSOV S 236 (1L 1. 791
(MLl RS Hlry 2 my, TAT AT D RO To I THL mo, LA 2L m, T30,
my, A2 L m 347 (G my 23022003 m 2044 237 06T s LSS AL e e 2 SR2
[N

[0274] Compound 16 Saod-(d fTuerobenzvlipiperasine: T-carbonvh: Vi d-
phenosyphenylipicolinamide 1 amreCDCT S S FOTHL si SAR L mo 820 (1L . )
NA Lz RS THL ddo I N00 200 Zaa™ o 2HL 0T 000 E Rz 7RIS oL o, T06-6.00 7L
moy 3 76H w3 CHos 337 OH my 2 OH my YA OH me s SEY [V H
[0275] Compound 170 tdid-tTuorobenzylipiperasin-1 yhei 4.

thenzy loxy ipheny hipyndin-2-vinnethinene, To w nuxtue ot e -Huorohenzy hpiperasin-1-
Lhiet-bromops rdin- 2 vhmethanene (0048 o0 013 mmol, 1O eg 4-benzvioxyphieny horonie
acid (0,030 g LI mmol L Eegh, potassiom pliosphate 033 o 23 mmol, 1Y oo S-Phos
(0000 2,000 numol, O 1 e, and tristdibensviidencacotone idipalfudinme 0y (0,017 20,01

mmal, .07 egwas added 1-butanolwater i 1.25 ml . 415 Followirg a 5 minute purge of

6]



WO 2812/010217 PCF/ LS00 EAS0Y

the reaction mixtare with argon, the reaction vessel was sealed and heated at 100 -C for 140
howrs, The resction minture was lHered throneh Celite” L Stutineg with 375 MeOH-CHLUACT,
and puriticd by RP-HPLC to pronide Compound 17, T nmr i DCDMSO 8 R.01 1H. s

SONCH )9O Hzn TOS 0T oI S0 Bl ZR30THL dd, ) s.00 20y, 748720 (7HL my,

AXINE
20 Compound 18: 5 id-¢d-Nnorobenzybpiperazne- 1 carbonyle Nt (1
phenyviethy hpiperidin-d-yhpiculinamide, Thnmr cCDCL G 830 CTH, s 8 12 L d 180

Hzi 288 IR OISO Hzw Z38 0 THO AL ) S0, 20 Hlzy, 732250 1K T m 6094 2H mi,

AURARO CTHL m, 370 CHL o B2 o 330 20 iy L oL s ORI RA T mn.
247 CH ms 238201 A HD mas TON Q2 my, Lo L2 3HL o LAS el mos w20 331
RSENENS

[0277] Compound 19 50444 fluorchenzyhpperazine- 1 carbonvh- V42

phemyipheny hpicotinamide. 1 nmr (CDCT S 1015 (L s1 836 0TH. ¢ ) 20 Ha X35
CLHL oo 822 0HH L T SO Hlzs TONOTHLdd TR0 200 Hgy, 740734 06l Lo, 729713
CHLomy, GO9S 2 my 373020 o 283320 s, 27 L ma D32 O ns o o 19
NG LT

[1278] Componnd 200 5 dd-idTnorebenzybipiperazine-1 carbonyly Vid-(4-
nittophenyhphenyl picslinamide. Thomr cDGDMSO 8 1093 (1T s b 874 0 HL, m, 828
CIEL L TR Tz NP0 L S0y, S-8OS0 3 my, 797 QR L0 TR 0N
JoTO O 2 TS TR mys 368 21 e, 348208y R3S T o, 24302, 238
CHL m e o SN e H

[0279] Compound 21: 3 404 Tuercbenzylipiperazine- Tearbonyli- b (3-
phenosyphenylipicolinamide. T onmr (O RS T X360y 82 FTHL L
XAz TRECTHL LD R0 2000 H 20 747 7300 2Homy, TE2-TOIS 3L g U069 oS
my 677071 CHEL mos 376 O oma Loto OHos D36 OH mo 2049 O H mo, 3660 m
Ao M2 IMH|

[D280) Compound 220 i6ei3-benzvloxyiphenylpyridin: 2vled-id-

fluvrobenzy hpiperazin: -y Dmethanene, ' Tonmr cCDOL S 822 01 br s, 784 7748 (21,

me, TO0 CTH. s, TR CHHL dL TS0 Tz, TARSZ O (8L o, Z0O8-6.05 02, ma 5,16 (23 s

A0 2H o AS3G m 2300 A mi e o AR3INTH
[1281] Compound 230 Nt -0 Bovanobenayh- TH-pyrazol -y B-5- b -

fuorobenzybipiperazine carbonvhnicolinemide. "HmmrtCDCT 8071 (1L 8y, 836 ¢ HL

6.2
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my X200 L d IS0 812 s, TRBTH dde S0 2.0, 7.60-7 S0, my, 7 026
SR A My A0S 2H my 829 C2H S ST CH i 3406 2 s 330 2 im, 2.60-2.27
CHL s RS N e H

[1282] Compound 24 Veid-id-ovanophenyhphiony -5 o4 2 4-Huorchenzvlipiperaziae )
catbony hpicolinamide. "Hamr cCDCL S TO0FTHL >3 867 (1L my, X 26 (4] d TR0
Hen TO7 7R AH o S08 Al ool mo, 729 2HE min .05 CHL m, S84 E2HL mo. Andy
J3bolomy 2o e i mosaess ST M

[0283] Compound 235: 5 id-i4-Huorobenzyhpiperazine 1 -carbonyly Midod.
sritluererethe lpheny hphenyhipicelinamide. "Honmr tcCDCL & 1002 (THL sy 8,68 (TH. m.
NATOHHL LTS O Hay, To8 i Tw Pz, 28w 20000 TS Hz 7710 7oet i6H g, 7.28
EOEL o, SO ma SO iy A60-3 28 oI ms D30 CHLma DA O s o Sl
[N

[1284] Componnd 260 Neib-henzoviphenyh-3-0-4-0 B fluorobenzyhipiperazne- | -
carbonyhpicotinanide. "HhomeCDCLy a TOS 01T, s, .07 UL mo, 233111 J T 8.0
Hz, 703 L ddU T R0C20 T, o0 o, 2790 2H & T S, 789 L, T
2 e, 729 2 my TG 20 mn SES 2L mo, S84 2H 0 s 34T 2T no 250 2L i
AL m o o SPENME

[1285] Compound 270 Neid-benzylonxyphenyie-Soodaod flucrobenzylipiperszine- 1 -
catbony hpicolinamide. "Honmr cCDC L S 978 (L wi 83N L sy 2 237 0L L ) 840 Hzi,
TRBCTHL A TR0, 20 A 02 C2HL do 090 Hz 22302 18 07H mo. 6.906.0. 90 4L i
SOVOH S0 AT O, my, L3220, my 2D 0 L mi o o 326 M

[0280] Compound 280 NVeid-bromophenyls 3 id-¢34-1lnorobenzyhpiperazine 1

carbony hpicotinamide, "H omveCDCT Y93 (1L 83, .63 (L sy, 8321 dL ) 8.0 1.
TOURICIHL A TR0 2.0 iz, TR CHL L 9.0 Hzg, T80 210 d 9z, P28 2 702
(Y IR DU TR S B0 U ) B O U DA U SO TP S 04 5 R0 RO LN %5 IR PR O TRt I AV O CC
[11287] Compound 290 Veid-gdamethoxyphenvlipheny v S g doad- flusrchenzylipiperazine -
[-carbemyhipicehnamide, 1T nmroCDCLT 39090 CTH. S1 866 (TH. i X236 (H. d R0
Lz 9301 deb TR0, 20 He 7832 d D90 Hlzn 560751 1L ms, 229000 m,
TOXOH my 6897 OH A D90 Pl IRTISHL o A3 36 0 HL m 250 GHHE mo o 300
[N

[1288] Compound 200 th-id-benzvlphany laninopy ridin- -y hicd-t1-

tluerebenzy hpiperswin- -y limethanone, Thnmr ¢CDCTO 8 8200 L s 736 CHH L dd, 1 9.0,

|45 3
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LOWZ22-T 08¢ 10 an, 700-097 0 3 iy, 677 0 THOL T RS Bl 2096021 v 3660 HH
), 352 (2 s, 247 (3H mi aezn AX2 M H

JU2RY] Commpound 31 J-a0-05-0 g - Hluorohense hipiperasine- L -carbony Lipynidig-2-v -
2.8 -diwzaspiref 4.5 decan-N-vhmerthvidhenzonirile. w20 S53 M HT L

[0290] Compoennd 370 V=ibk-cvangpheny hphenyl-S-nd-ci-tleorobensvlipiperusine- | -
carbonvhipicalinamide. "TTnmr (CDCTY A TO G TH, s 80T THL s 825 0THL JL T X0 Ha
TOSCTHOAL T R0, 20 T TR0 GTL m, T3 A0 A H m TON G Hom T2 0H m
SN2 m A3 ZH s L 344 2 m 24N i L m s S2T N T

[0291] Compound 23 (6-03-phenyviphenyimminoms ridin-3-y -4t -

lueerehenzy hpiperazine -y Drethanene, Tonme cCDCLTS 823 0THL s 7862747 (41 s
TRRT IR L m 6N CHL L TR0 e 680 T, LSS Fley 380 L o, 330 s
20y b AN AL T

[1292] Compomnd 28 cl-id-flaorobensylipiperasin- -yt d-
phenoxyphenylaminoipyridin-2-vhmethanone. T nmr o CDCTY S8 K260 s 5 75801 Wkl

Ju), 20T TSSO, my, TR0 T XL my 672 0L AL 0 o, 3600 HE m,
SAT2H s 230 3L mos g 0 483 M HY L

[(1293] Compound 35: th-id-cd-ovanchenzelearbamaoy hphony hps sidin- 3. D= -

tlucrcbonzy Dpipentain-T-vimethanone, 'THnmr cCDCTo @ 863 CTHL brsy, 7,96 (211, d. 1RO
[EA T3 ) SO H 273768 Ol my, 7 So0 200 & TRz, 70 2HLdL ) R0 He,
TR0 190 2 my TOL-a s s doas 2L T 60 e 375 CHL o mo. S 47 (dHL mo.
D CHL, o o SAS N

[0294] Compound 260 teid-iey anchenzelipiperidin < vianmusapyodin 3 vlad 4
flucrobanyy hpiperazin-t-vhmethanene, ' Honmr oD 6 K06 CTH L < T 68 0H, Jd. 186
20z AR o TG T 320 2H nn T00-0 9N 2T m 649 2HL ) R Tz 36
ASooblom 334 QL sy D84 CHL ma 26 Gl my, 220 ¢2H m) LYe i 2L mn L= 147
C2FL mas e 2o STAN

[(1295] Componnd 370 co-i-bphenyviphenytamitpuridin-2-v i -

fluorobenzy hipiperazin- -vDbmetiumone, HamriCDCLo @ X330 o T 2,0 Hzi, 7.a8-733
¢SEL i, To-T 0 cdHL m, T R6-T 23 Y H iy, T le L S T OV HL LT MO Ha X7 1L
GO Hzn SoR 3 e 3520 210 sy 238 m: e o 367 [ MUH

[0206]  Compound 380 V=i l-cd-oymobenszy - TH-pyrizol-2ovhe N 1=

cyanobenzy Lipiperidin-d-y hpvridine-2 S-dicarhoxmmide, "1 nmr «CDCL 8 K98 (TH. s,

RAZOIH s SO OH my 797 oL g, 7897 84 e 7o 20 ma, A9 0L

[ 51
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oo, 7207000 00 m, 6RO ¢ THE L) LS Pl S2102H, o 386 LH, miy 3057 000, s, 2N
2R0ZH me 2230 20 m LT 2 mo Lo (UL mas ez 330N LT

[0297] Compound 270 S-i-td-floorobensy hpiperasine- T-carbony h- V-t 4=t THperrol - 2
shphenyhpicolinamide. H nmr ¢ DCTO S 988 (1L s3 SARCHEL 3 82101 m, 827
UL TS0 U TR3CTHL A I RE 20 iy 708 L T 90 Ha, 7 A8 H L d T v L,
T2 N2y T2 0 L m 698 QLIRS Hzn 677 0 D mu 647 (1L my, 376121
oy 3K A0 CHEL i 2L 230 2 msm o0 ISS M-

[0298] Compound b 5 id-44- Tuorobensyhipiperazine 1 carbonyly Vid
morphaoslinephenyhpicolimamide. "H nmr iCDCTa 3970 0HHL, si %87 cTHL s X260 H L
RO Hz T U A ) 20 iz Te2 i 2T QD00 T2y T 220 2E mi, 604 2HL L Pt Lz
ANNOH LT Han, 382253 ehH mn, 308 2 sy 32262200 my, 308 G m, 2R L
my 2350 2H, mom o SOS N H

[0269 Componnd 41 S-idec-Taarobensvbipiperazine- T-carbony D= Ve b-i -
methylpiperazin-1 vhphenyhipicolinamide. Thamr ¢CDOLy 8 9.7 ¢ s1 X537 ¢ 1L g,
RAAGHHL A TS O Toxb T dd IR0, 000 7020, d Ju Heo, 72327 IK02H,
OO7ORT I e 3785 O2H mi 345 2L s L 336210 mi A 1Y o me 260 (3H o, 23K
E2HL o, LA ESHL my o SIN [N H

[0300] Compeund 42: roec3-0dcvanchenzylearbames Liphonvhipyridio: 3vTid4-
Mucrobenzy lipiperazin- -vlimetimone, o cCDCTO & Nad e T br <o 840011 s, K07
UL d SO T oL do S ez 7077 21 mn 7807 47 e 3H m, T 41 2HL dl T XD
Hra, 72007 17020, m, 63 OH L V0 Uz X80T i baa O d D 60117 370008
no, A4S L m 242 G e 2 SIS NEH

[0301] Compound 13 Ve t-tdeeyanobonzy D Hl=pyrasol- -y L= N 1=
cvimobenayTipiperidin 4-vhpyridine- 2 S-dicorboxamide. T nmr (D-DAVSOYS TOR3 (1H.
SLOOSETEL sy RTO L TR0 S0 0L K TR0, 20 HA 825 0TH s, & 13 01H,
JRAHZ 270G my 767 cTHL <3 7400 20 0L T Tz, 73 21 d T SO Tz S48 21
sICANOCTEL oy 335 2H o 2 70 2o ma 207 CHomo LT my e o S MG B
[0302] Compound 44: o1 i flnorobenzy Ly-1H-pyrazed-4-vlamineopy ridin-3- v i d-¢3-
tlucrebenzy hipiperszin- -y hmethanone, HoamrtCDCTY & & 13 CHHL L) S0 Hzi 7ol il
THYL P4t L dde DS, 2.0 Hzy, 7420 1 w0, 72371 2 0 m, 6,996,490 (4], 6,70
CLEL s o3 ol L D SA Tha SOT7 02, s 357 Ly 300 mo, 239 0 m e

AN NTEHE .

(IR
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[0303] Compound 15; 8- T b-ovunobeonzy lipipertdin-4-yh-S- - B fluctobenzy - TH-
pyteol- ey lamincopicolinamide. Honme DO & 792 010 d 1 30 L, TR0 1L JL 190
Tz T2 Ll )83 Hzas 230 2H d ) sy ToRT 3NN my, 73001 o, 7197 13
CFL o, TO2-0 8 L3 ST s ST 0L ek TR, A3 H s Y T
E2H m 207 2 ma TS 2L my LAT 2o mem o STHIM T

[(K304] Compeund 46: oo L-r4-ovancehenzyhpiperidime- 4 carboxamido ipyridin: 3 vlid-
i-}-luorahenzy hpiperazm-1-yhmerthanone.  To a mixture ot ed-c-d-floerobenszy lipiperazin- 1 -
vhito-hromopyridin-vhimerthianon e iQ.040 2 011 mmaesl, 1O og). 1444
cyanohonzyhpiperidine-+-curboxamide (L0208 2 O LT e and NONC-
dimethylethyienediamine (072 ml . G111 immol. 1A e was added anhydrous teluene o0
ml.o This mixture was purged with argon for S nainures and coppert Diedicde t0.00 1 g 003X
mital. 0.5 o1 and potassinm carboettate t044 2 0.23 mmel, 201 egr were added. The
reactten mixiure was heated at 160 -C for 4.5 hours and then absorbed on silica wel.
Purificution by column cliromatouraphy silica, 0 -53% MeOLH- CHICT o vielded o ereen
selid 10.070 w0 Further purificston using preparanye TLE (silica, 470 MeOL CTHCT
provided Compound -6 as aowhite solid (0030 00 07 0 Ty (D.-DMSOES 1063011 w0,
N2 s s 0L dUTRS Hey 8B 773 0 mi T3 746 21 my 7310 2L e TR
Ly, T2 200 4T 90 M 306023 30 3 m, 276021, my 235 im0 AL, Tuv-1RT OH my
L2918 et Lo e o0 S42 N H] L Nore indermation about this tvpe of coupling is
provided i Wrona, Iwona 2 Gozaan, Alexander: Taldone, Tony: ¢ liosis, Gabrigla: Panck,
Jamies S, Jonrna] of Organie Chemistry 20100, 73091, 28202835,

[0305] T mz (Da=DMSOE 1064 (L s S22 0 sn 8T D d T RS Ha TR1-
T g TS0 2T o, TR QM L TS g T2 2w g Han 3ed 330 19H,
my, LTOH L my T AS an A TOU-TRT L mn T LA mozar s S [N
[0306] Cormpound 470 Vaodedcvanchenzylearbamovhiphoenyl -3 o4 44
Huotedenzylipiperazine-1-carbony lipiceluantide, " Honme cCDOE) S 1002 (1L a1 888
P N2 L d TR0 Mol TREHTD dd TR0 20 e, 70Xl mo, 787 (2HGdd TR0
T A0 2H LSO Hzg, 7007 1900 o, 60030 2 TY.0 Hew 66X J1H mabad 2]
POz 370 CHome 247 200 357 21 mu 239 2H my 22602 L e m o 3TR
U

[307] Congpound A8 i6-c4-04 cvanobenzylearbamechphenviimimoppyridin- 3- vl 14

flustobenzy Lipiperizin- -vDmethanone, "HoomeeCDCTo 8 K23 (FHL <), TR elHL N, 7270

| 63
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CHHL 20t 783 330 RH o, TORT DN mo S99 L TS H 6T L
SA T 4ol 2L & T o0 Hzp 30 it my S 4 2H0 w0 2043 G miom 2o SO N
[0308] Compound B Yo 103 S-Bitluorobensy hpiperidin-d-v-8-0.9-4-
fluorohenzylipiperazine T-carbonyBipicelinemide. T omr cCDCLT S 832 (T s S 16 0L
IR0 Mz T80 0L D80 iz TRIST 38 0T H w7 232707 03H, mo, T 06-0,91 (L i,
20388 L mu S 74 2H e A 21 S 332 E S A3 2 i 278 21, 247
CHL s 22320 OH oms, 2 1o e 2T ma La 2 ma, LoD i 2H mi m = 333N

[0309] Compound 3 S id-0d- fluorebenzyhpiperazine -1 carbonyly Vi 144 {Tuory 3
muthvlbenzy piperidin-d-v hpicolnamide, "Homr (CDCTO 8 8,31 s, THL 86 (11, L) 8.0
Lz 785 lHL U 90 Hzy 270 i THO L) )0 Hzyk 2237 08020 m, 7102701 2L mi,
AUTO8 T ma, 3OV ANR (T my, L7 m 3R OH s 30 CTH, s 33 OH
2790200 my 2470 20 ma 2320 2H mn 22003 s 2013 1L mo 194 201 mi e 3L
my oo s SN

[ 0310 Componnd 312 N Lid-chlivobenzvhipiperidin 4 vh S.idoid
tlucrobenzytipiperazine- -carbony picolinamide. T nmr (CDAOD 8 867 (L m. major
womers A3 CTEHL mL minor isomers 8. 10 oL AL T &0 Hz, S00 oL dd, I &0, 201z,
TARSTAM 2L, TOU-T00 (ST my 68 TOHLD G T80ty L1 ome 3RO oma, 337 ik,
AN imL L0 mL 2000k 2% 244 hms, 19 Leb iy LAG-T2N tnns o o S4a [N
[0311] Compound 37 Vecl-gbchlorobensyhpiperidin--yD-8-.3-i 1
Mucrohenzvlipiperizine- -carbony Dpicolingmide. HomreCDCTS 8 887 (H, s 82101,
oI ROHZ T00 CTHL L) RO E ) ZRECTHL ddo X000 200 728722 06l mi 6,99 (2 ma,
4043920 L, A9 20 ma 349 21 s 346 2H0 s 33N C2H m 28T 2L . 2082
CEL 3T m 21T L s s O L o, L2 O H s o S8 SIS M-
[(1312] Commpound 33 5id-(4 Muerobensvlipiperazine 1-carbenyvli Vi d-14-

methy [phenoxy plenylpicolinamide. FTamr DT S OR8 (L s Xod el s R30I
JoIN O Hz TOD oL d TR0 20 Hay 771 2H do T 00 o, 730 72340200 mas 7O 13 O 2H

do RO H 703006 CHH s 690 2H L TRI ey AR OH my 8T CHL s 312 L

[0313] Compound S S-i-Cd-tluorebensy hpiperacanc- L -carbony - V- -0 -
miethoxyphenoxy iphenvhipicolinamide. TUomr eCDCT & 987 (0H L s, S04 11 s K32
cLEL O 8O By, 70T i THL Jd ) 800200 Heg, Zav o HO D T 9y Hzy, 7302724 02H ma
TS0 AL 6N 2H mi ARG ST ST 2L s 342 2L mi 254 82H 0 m. 2041

(2L g SHL NV LY

I~
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[N314 Compound 3520 Saot-cd-Muorchenzvhpiperazine-1-carbony - Vo §- 2
Hlusronbenesy pheny hpicolinamide, 'Honmr (DO 1S 96 CL s K39 0T sy X o 1L
BT RO TRS L ddo J RO 20 Ha, 77000 o T w0 Pl T 207 1S O3 nn, 700020,
T HA 683t T 90 Mz 6706060 G0 moc L7350 200 mi 3005 e 200 s 3362
oo, 2N C2H mL 234 2H0 m s s SAO N HT
[D3T5] Compound 3 Veid-c3-ovanophenoxy ipheny [-2-44-c4-fluorobenzy hpiperazine-
Lcarbonyhpicolinamide. T nmriC DOLT S 900 0T S1 839 0 TH. S0 82701 d T80
Loy TRO L Jdl 380,700 Hay, "5 HL D90 Hey, ZAR-T 25000 o, 70700 ol
mi TR E2HL L0 bz 694 0 2H G RS e 3500 20 s 345 CHL S 336 2E L mo
24 2H o 238 2 oz e 2 SAT N

[0310] Compound 370 S-id-tA-Hluerobensyhpiperazine-T-ciarhony Li- Yo d-t 22
methexyphenexyiphanvhpicolingmide. Tame tCDOL SURTOTHL su 839 (L i 8,00
VL do IS0 g, PSS i THO A TS0 2.0 Hey, o7 2H0d bee ilzn " 24870 L m
TOT-091 cHL o, CA0-648 3L mn 27602 my, 370 O HL s S OOH S AT O H L m
2N 2y 234 20 i o SA2 [N

[0317] Compannd S8 5 id-td-Hnorebensy bipiperazine- 1 carbanyvle Voad-g 3
methviphienosy phenvhipicelinamide. "THamr eCDCT @ w00 (THL 3 868 (H. s 833 (1L
JOING HzL 792 0L ddo IR 260z, 73 2HO T 90 Ha 7517252 m 72T 1|,
L) A Hz2 706696 (4 my, 090 (211 0T TS Tz )2 2H m AR2 210 mi 25T 21
Si A2 2HE a1 282 ms 2T e 2H L m 232 030 S s R20 N

[031X%] Componnd 39 A= b-chcvanophenovy ipheny i -3-Ch=c - Hluotobenzy Dpiperazinge-
Pecarbonybpicolinamide, T amr cCDOTo 8 901 01T s 8890 s 8270 L T NS
Hen T87 0L ddo I 800 15 Han, 770 200 T 0 ey 783 CHLd TS H, 7240 700K
CEL oy TORHL TR0 s ooos-n b o my 3 568 CEL mn 3RS 20 s 2366200 mo,
AU OHL o 2AS QAL s m 33T [N L

[3T9] Compound 60 S04 Muercbenzyvhipiperasime- 1 -carbonyhi- Vo414
ucrophienexy ipheny hpicolinamide. "H nmr (0CDC T8 2.8 (1L su X3RTTL sL 827 (1L
JIRES HA TSRO H m Ten  2HL dL T Yk Hyo, 70027 s 0 3H, my, 6 99-6. 88 (7L my,
AT60H n S O2H N 336 0H  nny, 2K H ma Y 3o mi o S0 N )
[U320] Compaund 612 5 id-¢d-TTuorebenzybipiperazine -1 carbonyly Mad-pyridine-3-
vhphenyhipicolimamide, "TUnmr ¢CDOC T @297 (1L s 88O THL <1 867 oHL s X3,

do T30 Hz, TO0T R0 3 my 730 2l TR 3 by 2 AT 270 10, my, 7 RS-TOIN 2L m

3T
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AON LIRS HA 3 T2 my, 2080 H S 23T O ma 2L iy, 233 2 HL ma
o dU7 N H]

[0321] Compound 620 S-ed-td-fluorehensyhipiperazsine- T-carbony hi- V- d-tdnophen-2-
vihphenyhpicelinamide. Honmr i€ DCTa @ 997 (11 s 83 0L m. 828 CHH L) S0 T,
TROCIHL dd TR0 728 2L D RS T, 36020 d ) RS ey, ZARTATNH, ma,
TAATo A my e 2HL O NS Hey 276020 mn 34520 S5 R 3 2H o mol 24N 2HL
my 23 2H m 7 SOYNL

[U322] Compound 63 5 id-(4-fuorobenzyhpiperazine - 1 carbonyle o604
cyanophenoxyiperidin- 2y Lpicolinamide, "H onn cCDOL 8 989 (THL s, 860 (1L mi, 840
CLHL L) 28 Pl S35 T HOdd 90, 20 He S26 0 0 dd TS L0 iz, ") oL ddL )
SO0 HA Zel QL TO0HAa 725718 ¢ Lo, 700 00 H, J J90 Hio, 6,93 (2H 1)
NSz A Te i 2H ma 245 200 o0 335 2 mo, 2048 CHL o my 2353 02H my g 2o 3SR
i

[1323] Componnd 64: 5044 norohensy bipiperazing T earbony e 64 3-
eyvanephenoxyipy ridin-2-y hpicolinamide, Hamr cCDCL 8 987 (1L sy 800 (11, i R 36

E2H e 8266 THOd PSS g, 8T 0L ddl IS0 200 Haey, 74627 31 03[ mi,

RRRTEN

CAEL iy, T02-090 (3 m, 356 0 7H  m A3 02H w0 333 0 H mn DR L 233 2H
miza o SINIMEHT

[0324] Compound 63 S-cl-cd-Tuorebenzyhipiperazing- L-carbony - V-i6-r 1=
Mucrophenexyipyridin: 3 vhpicolinamide. T nmr iCDCT @ W83 T 1T 3 &AL mo,
NIRRT G, TR LUl X0, 200 Hzy, 7 2427 170 m, TSSO 8600 H, ma, 378
E200 o 3L 2H L s 232 o 2.an 20 m 234 2 nos e oo 53N T

[0325] Compound o6 S-p1-C-cvino-2-methoxyphenoxyipiperidine- 1 -cathony - M-i | -
(deevanobenzylpiperidin-4 vipicolinamide. T nmr DO S X330 mu SIS o HL e )

sl RTINSO nn, IS T RS e, T3 2L L) SO A T TS L m
TONCHL mu ONT UL 4 TR0 Hn 4an-d3 3K 0 THL my 397378 6k ma S.a i HHD m,
IR0 CH s 3T i 231 H w76 O ma 2Te 2 220-157 GHH L m,
O3 DS2 e 20 mm o0 SO NTE]

[1326] Compound 670 S-id-C-uoro-d-taorebenssy Dpipertding- T-earbony h- V-i6-¢.4-
flucrophenesyipyridin-3 yDipicolinanide. T amr ¢CDCT 3 ORI CTHL i 804 (L 1, K36
ST SOTT-SOS D m, T oL dd TR0, 20 Hz, 7 1-0 87 06H  my, 6,89 (11

Tt Hen 4462 U ma 370 331 03 ma 236 1.9 (4L nn: o 20 362 N T

[
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[1327] Compound 680 =i ]-cd-cvanobenzvhipipetidin-4-yh-S-c4-0 B fluoro-1-
flusrobenzoyhipiperidine- L-carthanylpicoliamide. T ame cCDCE & K37 011 s 8143 C1H,
oI RO H SO 010 m TREST YO my TEESH A RS Ha TR TR0
Hza 703 (CHL L) RS Mo ko0 Lo 299-3 000 b0 my 360-3 300 ms 2 55 ¢4 mi
228207 ol TYSEAT mo LOST.S3 2 mim 2o 373 M- )

[01328] Congpound o: S04 dd-methoxyhenzovhipiperidine T-carbonyly- Vogh-4.4-
fluorophenosyipvridin-3 - vhipicelinantide. T amr cCDCTy 3985 01HL s N02 1L~y 827
SOMM L my TOTES O, m 706-099 CHHL my, 0890 CAH D ma B2 CTH mn, ART O3 s
T2 i A9 T S A28 2K C2HL s TOTOTH my 177 3L mis e o 336N
[0329] Compound =0: 5 id-¢d-methoxyphenexvipiperdme- 1 carbonyliy-Natvid
Muerophenexy ipyridin- vhpicolinamide, T e iCDOT & 9sd (1 <1 861 (L s %35
R23O0H, my, TR0l RO 20 Hz, Z06-700 e I ma e 0O cTHL LT 90 Tz, 6083
75 CHL m A4 a1 mn LSS 2H min 370G ma A 3T T mys LR ZHL mi 1,749
(L my oo SEEIM- L

[(0330] Compound 710 gnn-N-gl-cbevanephenoxyieyelahenyli-3-i4-¢.1-

flusrobenzy hipiperazine- L-carbonv lpicelinamide. T nmrtCDCLy S X330 S, NS CHH.
do TRV, T80 TROC2H. mo, T8 2L oo Hay 700 2H 6 ) S S Hen 3270 THL m,
SOTA A CTHL poc e il X 1A cH my L& L AT O an, L3R O H mo
SN

[0331] Compound 94: oo fluerobenzybpiperazm- 1 vhio o4 -phenvipiperazine 1-

carbonylipyridin-2-vhmcthanone. T suspension of pyridine-2 6-dicarboxy lie acid i€, 200

o L2G mmel Lt ey in errahydroiiran (6.0 mly wius addad 3 fnorobenzylpiperazine it 116
o et mmel 008 o, ricthviamine (0,33 ml, 210 mmol, 2.0 eqi s wdidod fedlowed by
HATU 10,2019 2 00N mmaol, 0.7 e and the reaction svas sgirred at room tfemperature for 14
henes, The reaction mixtare was dituted with merhane! (3.0 mland
cernnethyisitvhidigzomethane (2.0 mloof a 2N selution m besane, L00mmeln The reactio
mixture swas stirred at ressm temperatse for 2 minntes betore concentrating sder reducel
pressure. The residue wis partitioned hetwoen NallCO SO Ml and FAOAC (28 ml s, Lhe
vreanies were washesd with brime (30 mo dried (Na-50 0 and concentrated under redueed
pressure, Column chronstogruphy (sthoi, 20 -53% MeOH-CLLCH vickded metv ] -4 1-03-
fluorchenzylipiperazine 1-carbonylipicolinate (0,214 w0 30900 ax o white solids g 20 25N
INVE-H] O Toa selwion of the nethy] G-claid-fluorcbenzy hpipoera<ine- L -carbonviipicolinats

(O 060 el 1O o i retradinc drofran L8O mi o was added d solition of lithiam

[0
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hydronide monobvdrate 11030 ¢ 120 mmal, 2.0 eqy rwater i 2.0 mly The reaction was
stisred at room emperature for 23 minates before newtralizing with HCT iapproximagely (e
ml of'u 2N selutions, The reaction mixtiu e wis conventrated to drvness to vield o-r.4-(.1-
Hussrohenzy hpiperazne- | carbonvhipieslinic acid, which wus used witheut further
punification: o 3JEF[M ] Lea solution of the arude d-id=t-luorebensy lipiperasine-1 -
cirbanylpicolinie getd tapproximately 4200 mmel, 1.0 egyand micthylaminge (0083 ml
G600 mmel. 36 et in dimethelformamide O ml s svas added T-phenyvipiperazine 0,036

N

ml, 0240 mmed 12 eyt TEATT was added and the reaction shaken at room temperature for
2.5 heaurs betore partitioning between BHYAC 30 mland NaHCO wser 11, 30 mla, The
vriaies were turther washed with brine €30 ml o, water (30 mland bring (30 ml o betior s
deving oNa SO and corcentraring under reduced pressure. Column chromatecraphy isilici.
3T MeOH-C LA T vielded Compousd 94 as a calourless gil; ' mr ¢ DO & 792

f LG TS o py L 4 7730 H D RO He pyEl Rorpyh-s 270 o dL 1 7s Hzo pyl- 3
or pyb-3) 73702 el om 2 of Colbab and PH ot CoHG T00-600 cSHL L O o Culil
and SH of Callo, 397 2L AL TS 5.0z 2H of pize 381 2H G T S00 45 T2 21 of
i LTHQH 0 S0 He 2 ot pran, S35 OHL AL T 50,45 s DH aPpizs, 300 Q2 H s,
CHEAC L 329 201w ) S0 8Lz, 2H ot puzn 317 0200 ddl ) S50 48 T 200 of pisy, 2082
2L ) S0 e 2 of pizi 2239 200 dids 300 45 Hlel 28 of preds e SN M H

[0332] Compound T30 N-¢L-ch-cvunohenzy hpiperidin-d-y -5~ 103 -
diflucrebenzyhipiperazine- l-carbonylpicolinamide, "1 nmn cCDCTO & AN T brs, pyvli-
O X2 L T8O Fla, pyIE35 701 (1L T Hzo N Zse dl T ddL ) 800 2.0 2
yH=-D 7ol 2HC A T RS HA D oF TN 745 2L T80 1 2H of CuHLON L N7
(2L ) e S Hz HE2and Ho ot CoHaF 6.0 0 TH € 9.0 Hz, 4 ot C P L0 0H L m.
pupl-dy, 3R2 20 m 2ol pien 3302 0 T X CTRATR 25121 a0 DA Ol Ars 341 2HL
L 2 ebpizn 2810200 my DHE al paps, 2 35 OH0m, Dol pize 2LV mL TH ofpiza 2020
OHLOGT TR Hz: 2 ef pipy, 2201 2L my 2H of pip Tod  2H me 21 oF pipasm o2 360
(M

[0333] Componnd 14 304 o carbamaovbengavhpipenidine - 1-carbonv N 1 -3
eyanebenzy hpiperidin-d-vhpicolinamide, " THnmre (De=DMSO1 S K65 OHom, NEL Ty pylh
NO4crHm 2 xpyl e FRT O A D NS Tz 21 of CHLON or CUELCONH =3, 2780 2[00d0
SOz 2H ot Gl ON or ColLCON o, 749 O A0 T RS Hee DH of Cll 0N 701 (ML
Doty He 2H ot COHGCONH L L7850 m osvprpH s 209 00 L i L ot oxyvpipHE-20 1

fo, TROCTH my pipli=45 331 2H s, CHLCELONY 24RO my 2H ot oxepipH =20 Heog
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325 CIH e TH of oxvpipl3-2, [0 27303 H my 1 of pipl-20 H=o0, 206 L, 20 el
piptE-20 Ho0 TH ot ixvpaphE-2 TS5 190 TH mg TH of exypiptl-230 H-Sa 17T ek m. 4
ot piptl=2, H-3, 2 oFoxapipt -2 1S m = 36X M H

[0334] Cormpound 142: N L (d-evanobenavhipiperidin-4-ve-S- 040 4-

flucrophenyln hyvdroxy mnethyUpiperidine -carbonylipicolinamide. T e iCDOTY 8 X856
(UL brsopylii-on S210etHOd 0 2081z pebE-30 70T oL L 3 805 Flzo N, 78S o m.
pril=bi Zob i 2L QoI SO0 He 2H ot CAHLONL SO dU T 80 T 2H of A ON L 706
2L m, 2H T O 704 200w I s S Hlzs 28 of Culld o 173 0 Lo LH of Bapipl ! 20 -
o LA A T RO H CHEOTRCH R 399 (L, me pipH- D 2eo (1L my TH of Bapipt |-
20000 AR08 s  CHEC TN 30T d T my TH of BopipH 20 H 60 2281 2HL m 21 of
PIpHE-2 o270 o L ong TH o Bapip 8220 o0, 22220 2H 0 ddl T 1S 100 Hz, 21 ot pipH -
2oH00 O H Ly YH ol pip =20 =30 LRo (THD m BopipH-ho a2 2L m, 2 of pipH-
UM S DAL (L mu A E o BapipH-R0 TS50 0020 336 (N H) L

[1335] Compound 43 N=¢I-sovanoberavhpiperidin= -yl 3-01-01-

methoxyphenoxy piperiding- T-carbeny bpicelinamide . Hnmr iCDCLad S o0 T T 1S
[ pebE-o SOHCTEL b PO TE, py 830 792 1L dl ) 83 Hzo NHa TN ¢TEHL ded TR,
2O Hz pytb 4 ol 210 PSS HZ 2H of COHLONL 7A3 210 d0 T RS Hzl 2 of
CHLONG, 087 2HL L T4 0 U 2H o CutOC T 00 680 OFL L T 90 L, 2H ol CLHLOC T 0,
447 ETH ne TH of vesypipi, 40000 TH . pipli-4a0 3R 2H m 21 of oxypipi 377 GHL s,
OCH 0, 362 (1FL my TH of oxypipn 38560 2H < CHLOAHLONY 333 UL my, THE o oxypipye
2ETCH mL 2H erpipr 2223 20000 ) THOC 100 Tz, 201 of papa, 200 ¢4 e 2H of pip.
2T ot oxypipr L2 2L m 21 of oxvpgo., 12 21, m ZH of pipi o o0 8535 [Mc
[0336] Compound 144 N2-C20d-evanobenzyhi- 1223 4 retrahvdrossoquinelin: 7y 1 NS-
CA-Huotabenz yhipyridine-2 3=dicarbosamide. T e iCOC T 8 986 1T s IoglE-X3 890
UL Ao 1O T p - N28 L dL TN Hze po 35 X222 G dde ) N s Bz pyl -4,
TATOH A ITROH 2H o CHLONG 73T CHOdL I RS Hz 2H of CHUON S22 0T H AL ]
NACLS Ha Isoqtleoy, 733 Q2 m 2H of CAALEY T2 08 dL T sS Hze soghlSy 704021
LIRS HZ 2H oFCAL L a2 L e 3.5 Ha NH 262 0 2H T 6oy Hz NHOTC G
L7200 s Bogh-T of CHCUHGOUNY YaX e 2Hs eagh =1 aor CHLCATON S 2892
S5 Hz Isogll S orbsogld, 275 200 L J 60 el Isogil-s or Fldyne o0 S20 M OH L
[0337] Compound BE N L0 -ovanobensyhpiperidin--4-y [-5-¢ 1-0.4-

miethy lenzybpiperidine- -carbonylipicolinamide. 'H nmeiCDCLa 3 %56 (L s, pyilan,

SsOTOH L P SO He, peli-00 70 o H d TSI Hy, NH T8 o H dd TR LS Hr vl -
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A T AL NS A 2H U CHLONS T 20 d T NS Ha, 2H oF CalHLONY 700 HL |
JRO 2 20 ol CHLCH . TO2CHL & TS0 e 200 of C 0L CT v d0u o - me TH of
Boapipil-2, H-60 500 ¢ LTH mL pipkl=d, 2tk cTH mu TH oF BupipH=20 H-61 28R02 L s,
CHAC A LONL 300 1 FL me TH of Bopapl -2, He60 2082 CEHL m. 21 of pipH 20 H 65, 2,74
CLHEL my TH of BapipH =20 Haby, 28302, my CHLCAHLC S, PO P 3L~ CHEes, 2202 )
PLO 2 20 ot papH-20 oo, 20T 20 m, 21 ot ap=3, HS00 1,769-1.62 GHHL mL DH ot
piplE- RS Bopipll 47 T of BapiplE-3 H-S0 131 130300 mo SH of BapipH =20 H-3),
moz RAT (N

[1338] Compound 1460 N Tid-evanchenzvbpiperidin-4-vl-Si 4 3= Muorie 4
methoxyhenzy Dpiperidine- L-carbonyhpicolinamide, 'H nmr (¢ DO & 8,36 011 m, pyil-on,
S22 0tHL A SO HaeopyHEs), 702 cHE dU D NS He, NH TRS 1L dde J )00 2.0 Hez, peld
AL T L AT RS He 2o COHLON Zo1602H dERES Tz YH ot CAHLONL 72001
NOM2 T Arth. 67 a0 dd ) S0 7.0 He Tx ArH o o FHL brso U x Artb danv o] L,
m. TH ol Bapipi, 00 CTH L pipli=h 27930 s OCH 0 2a2 01 my TH o Bopipi, 3,56
CCHL s CTRCHLONL JOT L me TH of Bpipy, 28T C2HL o 2EEef i, 275 o1 omg 1
of Bapipn 235 2H 6 160 Hy CHACUFOCH G, 2038 Q0 dd 1O S Hy, 2 ad papa
200210 ne 2H of pipo. TR2 @21 mu 2H of Boapipa Lo 0 2H, m 2H of pipo, 133 11X (SH.
m. S of Bapipasezn 370 M H

[1339] Compound 147 N -c-cy unohenzy hpiperidin-4-y 1-5-i 10 3-

methioxyhenzy Dpiperidine- L-carbunyhpicolinamide, "1 amr (CDEOT0 S 3001 br s py-
fa 823 T RO He py L3, 202 1L b T 803 He NI ZRG0THL brodl D R0 Ha, pel b
AL 7O LA T RO HA D ot CoHLONY 7360 2H L TR0 Tz, 2H of CaHLON L 785 (4L
N A ol Col LOCH . 469 T H o TH o Bapiph - 20H 6y 294 00 HL m pipH -4, 386 031
s OCHO 3O 0 H s T of BupapH- 208160, 35621 s, CHCUEON L 302 ¢ L . TH oy
Brpipd -2, [0 281 O Hmy D et papbl=2, H=00, 275 0TH me THE e Bopipt =20 H-00, 28]
c2PL m CLECHO0 T 223 20D TT 08 Tz 2H ef piptl- 20 [, 200 €2H e 211
el PIpEE-2 =300 177 1L m 21 ef Bapipli=3, H=1 H-30, Dok 4] m 20 ef pipil-2. H-51,
130 Lo e 30y 3 of BapipH-30 FE4 -3 o0 SS2 AT

[N340] Compound s N L-clevunchensy hpiperidin-d-yv-5-i1-¢.1-

flucroplienoxy piperidine - | carbonylipicelinmide. 'H nmrcCDCLS & S0 CTHL s pyl o
SOZCHL DR e pyli=30 792 01 HL )88 Ha N TSR CTHL L T80, 20 1 peb-
4ol 2L RS HA ZH ot CoHONL 4o 2H0 B TR0 Tz 2H o CUHLONL 9N 21T

de T8 RO M PH ot Caa b 6 Re L my 2 ot Ca Ll LS2 0 TH D me oxypipH -1, LOI
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UL v pipH =By 2R8OH m PH ot oavpipH =20 H-oo Sad ol e TH af oxapipl -2, [
SECH S CTETLONL 3820 THL mu TH aFoxypaptl 20 1T 600 2083 (281 mu 21 of papH- 20
LE-00 220 H L VO T YH et pipH=D0 Fl-o0, 2,00 0 2H 0 me PH o pipkl30 H-S, TEH of
asypipH-30 TS0 DRSS E3HL mu SH o oxypipH A H S LaoCHom, 2H of pipH-a H S
o SN AT

[0341] Componnd (190 N2 T-ed-gvanobenzy Tpiperidin-4-y[1-NS-( 2-01-

hierophengsy iethe hpyridine-2. 3 -dicarboxamide. T mmr (DT 8 K94 CTHL S pyH -6y,
I3 TR0 Hze peli-S s 9 o L ddl T8O 2.0 Hz, pelldy oS oL A ) S5 Lz,
NHpiph T ob 2l d RS He 2H ol CalLONL TS OQFL G TS Ty 2H Gl CHON G 60
e2HL ddo T SO0 Hz 21 of CalbibFy 08NS 21 ddl T oS, 405 He 2H of CalEF 6067 (1L br
soNHCH CTHROn 413 020000 ] SO Hze NHCHACHOh 200 0T me pipH 4y A8 2H )
SAH NHUH-CHS0, 330 0 H S O HONL NI O L 2H ot piplE=20 E=fs, 2023
CHLddo T TS T e 2H o pipl-20 B0 202 CHome 28 ot pipH-30 H S o0 2H m.
TH ot piph-3011-50 m 70 302 [N

[U342] Compound T35 Nk 404 cvanophenosyievelehexvh Sq4.04

tlucrobenizy Lpiperazine- -carbonvpicolinamide. ' onm (CDCLy 8 XSS CTHL m. pyEl-he
N2OH AL T RO T Hz pvH 3 T L A0 ) RS Hzs NH 786 oL dd TR0 20 [
PyvH=1 A8 UL & TU.0 Hz ZH of CALeNL 7202 m, 2H ot Collal 1 700 (21 ) s .S
Ha 2H o ol P 693 2H L T 90 iz 2H of CHONL 239 0L brscellexH -1, 4010
L my ctloxH=5 IR0 00, 2t of prac 330020 0 CHACOER 0 329 2 m. T of
iy, 23302 20 o pray. 238 0 2HL my 21 ol pizs, 2006 2 my 2H of eTiext-20 1160,
LOG-1.72 03 m, T of ellen 2, H-o, 2H of eHlexH -3 b5 T 22T m 2HE ot e Hexd -3,
HeSaome oo 342N H )

[0343] Compound 131 Nerrans-4 (4 cvanophenexy evelohexyl i 444 4-
flucrobanzevhpiperazine: T-carbonyhpreclimsmide. Honmr «CDCL S .60 TH. m. pyl 6)
RASOIHLA TRO Heopy =30 X O2-7090 (3L i 21 of Cotl o NH 7RG 0T il DR 20
Lz, peld 4, 788020 0090 Lz, 2H oL ONY Toln e 210 0 ) 85 Hz, 21 oF LT, 6.un
C2HL do o Tz 2H o COHLON L Ao o P mu THE of pipH-20 Heas o0 0 HL brosoeblestt T
AT0 0 chtex-hy 376 T my THE of papH-20 =600 305001 my pipbi-i, 3201, m,
TH s pap =206 Aol EL e TH ot pip 120 H-60, 2207 03H e AH of eHexIHE-20 Hb),
FO0-1 79 oxbL mo TH of ellox =20 He-oo 3 ot ehlexH -3 H-S 3 eof pipEl-30 T30 TS 1HL

M T o eblexl1-3, -85 o S3S\ 2]
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[N344] Compownd [52: Net - d-ovunebenzy hpiperidin-d-y - 5-0 30 1-

fluorobenzy hpiperidine- L-carbony bpicolinamide. T nme o DO o 88 (L brs, pyli-fi,
7 elH d SO M N orpyH-3y TR O G D78 Hleg NHoor pef]=2 7800 me pyl -
A T a2 T RS PH U CUHGONG, 740 200 30 T RS iz 2H o CAJHGONY, 703 21
m, “H ot Cu LEL 69202 my 2H ot COHGEL LS cTHL brsy TH of Bapips, L0201 m,

pipl -4, L57 O2H s CLECUHGON S 205 0L me TH of Bapipn 281 (22H. m. 2H ot pipi. 2.68
CLEL ddo T L2003 El 0 THE of Bopipa, 230 ¢THL im0 TH of Bupips, 226 0Hd THLE, 20
[z, 2FE o pipa. 20420 21 of prpos 19O LAS o3HO L 280 of pap. AH of Bopupy, 1.27
ey 2 ot Bopipos an o SN H]FE 2 of Bapip missaing, probably due to broadiness
ol the peak in the 3-3 region *

|345] Coamponnd 133 Nt Lid-ovancbenzyhpiperidin d-vle-3.02 ¢4
Muerohensyhipiperidine -carbonyhpicolingmide. "H nmr i€ DOCT 8 X019 (1L brs, pyH 60
SOt d T 73 Ty TH ot NHL pyH=3 or pyH=da 780 N d ) S0 THE Gf NI pylE-3
crpyIT i 700 2H )RS i 2H of COHONL T30 2100 T RO He 2H of CLHLEON), .08
{20 m broad. 2F0 et Col b 90 2FL G 2.0 He 20 of Co By L0001 Hm, pipH -4, 3,57
(CHL s, CH2COHAON G 30X 0 mu 2H0of Bopapsy, 280 1L m, 2H af pap. TH st Bapips,
2250200 e 2 ofpipa 202 L g 2ELof pipa. L7600 Leg iSH e 2H of pip. 6H of Bopipi:
moz SO NECHT O 2 ol Bapip nat show ing ups probxbly o broad 1o obsor e

[0340] Corpound 134 5 od-cdchlorchenzovlipiperidine - bearbonvh Neo -4
cvauvbenzy lpiperidin-t-yTipicolinamide. 'Honmr tCDCT 8 X060 (TH, m pyH-ae 82 1T,
G FNO03 Tz pyH-3 T TR e L m NHL pyi -4 2H o CLCTe 76T 2H dU T R0
[E2, 20 of CalLON, Tado e m, 2w COHGON 2H of CALCh FoS il m, 1 of
Bzpiptl-20 Heon 301 oL e pupH-39. 277 0 TH my THE of BepiphE-20 16050 388 2EHL s,
CHLCONG 333 01T m, BepipH-dn L1720 m SH ot BpipH=2, U0, 283021 m, OH
o prpbl 20 00, 224 28 € T 1008 e 28 ot piph- 20 68 2202 21 m 28 of Brpipt] 301
Sy, LR O 2 ot pipt-30H-30 1 ZI-Lol ¢ i, PHE ot pipl-30 F-30 2H of Bzpiph-3,
LE-S0 o 2o STO N H

[0347] Compound 135 N Lidcvanohenzvhpiperidin-4-vI 30403

cvimephenoxy piperidine: 1-carbonvhpicolinamide. 'H nmr ¢ DCT 8 SO0 L m. pylf-oi,
SO2HCHL ) s 0 Hz po 11230 T92 L L 0SS o NEL TR CTHL dd TR, 20 Lz, peld-
43 7ol 210 d TR He 2H oF CoHONL 740 2H L TR0 iz, 2H o C JHLON L T30 0L 6
PES b Tt OCLONY 226 (R me D of OCTLONL T LB T m Y ol O HON L

63 0TH, m PhoxspipH=1, 01 ¢THL m, papH <, 2000200 my 2H of Phoxypiptl=20 =61,
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o3 TH of Phoxypipt -2, H-600 2560200 CHACAHONGC 339 o om, TH of
Phexypiph-20 oo 281 2H my 2H ot piphE-20 [en, 222 280 T TG T0.0 Hz, 28 of
pipl =20 H-6n, 20021 5ol m, 2H of pipl-30 H-50 Phosspipt=3, H-50 Lad o Hom, 2ot
pipl -3, H-80: o0 349 NEEHT

[134K] Compound 156 5= 1-03-chluto--ovunophenosyapiperiding - 1 -carbonyt-N-i 1-¢1-
evanobenzelipiperidin Fvhpicolinamide. 'Honme cCDCT & 860 (LHL am pyH a0, 223 (1H.
JoI RO Hz pvH=30 ZOl 0L ma  NH oy 70 oDkl &3 D20 Hy, pvH=h Tool (3L JdL T RS
Lz, 2 ol G ON T30 gL do T o0 Tz FES or Hets o CATOIONYL 748 210 ) 8.0 o
SH P Cal 0Ny T30 T 20 He H-D o CJHOIE N, AR O L Jdd TRS 20y, H-Sor
Hets of CAHLCION 3 69 oL L Phoxvpipt 45 J.01 0T me piplE-4a 391 €2H. ne 21 of
PhoxypapH =20 Hloy, 302 0THL . TH of Phoxypip 20 ey 356 2H s CTHOUHGON, 242
e L, TH ot PhoxepipH=20 Heen, 282 00H, my, 2 ot pipH=2 0 H=6, 223020, dldl ) HEA,
L0 Hz 21 o pipH 20 H0o, 204 1ov el ne 2H of pipEE-30 T30 Phoxapip -3 H-S0 164
C2HL m Dot pipH-20 -850 =0 SRIUSKA [N ]

[0349] Compound 137 Nt T-id evanohenzyehpiperiding 4-v1- 504 o4

ctritluoromethe liphensxy ipiperidine- L-carbony Lipicelinemide, 'Hoamr iCDCL G 8 K06 (1H
m RO 824 oL T #O0 e pad L3y 704 787 2 me NEL pyll-d, 7ol i 2H do T e
Lz, 2H ol € G HLONG, TR5OHL my, PH ot € CRoL Tote (OH L TR0 Fla, 2EE ot CUHLON S
A7 O2HL AT 0 Ha 20T of CHGOF 0 70 L mL TH of Phoxypips 301 0TH o 1] of
Plissypip ar pipbl=b, 3985387 (1L m, TH gt Phoxypip or pipH-h, 30 o L m T ot
Phoxypipi, 338 2H so CHACAHTONY 30 01T nae THE of Phoxypipd, SAS UL g LT of
Phoaypipi 283 022H mu 20 of pipa, 2240210 G 3 T HZ 2 ot pips. 2004 1.4 061 m. 21
of pip. 4H ot Phaxypipi Ta3 ¢ 21 my 2H of pipise 20 S92 [N

[0350)] Componnd T35 N L-id evanobenzyelipiperidin: 4-v1- 504 (3.4
difluerophenoxyipiperidine Learbenyipicolinamide. "1 nmeeCDCTy &8 X060 (TH, m. pyil
e, NNl ) SO He pyE-30, 70 b i U o N TS THL dd, TR0 2.0 He pyl =1, 761
2HL Ao RO Uz 2H o0 CH L ON ), T3 2H D S0 Tz, 2H of CuHLONY 207 01 . ) s
[ HES ol GHF oo 70 e L T e CHd b anl b mu HL o of Cobl o 431001 L m.
Plicxypipti=-b, LOTTH, m, pipH=4 LR8GOH o M Lot Phoxy =20 H-6a, 263 L my T
of Phoxypiptl 20 Hego, 336 0 2H 08, CHACH G ONL 33700 mu H oF PhoxypiptH- 2060,
DAY OH m Y et pipH -2 H-o0, 2220 H L) VO L, YU et pupE-D0 oy, 2041 8oL
. 2 el pipH 30 HS04H of Phoxapiptt 30180 Led 21 o0 2H o piph 301131 w20 360
[\EH]
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[1351] Conpound 1S9 Ne L-ed-gvanobenzy Lipipertdin-d-y 1= 305, 20-diov -2 1-

1 308,48, 0uR - 2-oxohexahvdro- FH-thiene] 2 4-d fimidazol-4-v T 71001 3 e etraoxa--, 19
dizatetracos- 1=y ny Li-S-cd-cd-fluorobonys hpiperiezane- L-carbonyhipicolinamide. Hvdrogen
chleride (0034 ml of o JON solutton in dioxane. 216 mmol 3.0 ogs was added to a
saelution of Compound Tod ise below 1 t0030 1 0,043 mumesl, TO e in dichloramethane
cLO o The reaction mmixture sas strred st room temperature lor Y0 mimtes betore
remeving the solvent anader a stream ¢f nitregen. The residue wiss dricd under vieuum to
provide - -aminoprop- T-y nyh-N-i L-Cl-eyvanchenzy hpiperidin- 1-vh-3-01-004-
flucrchanzyhipiperizine - 1-carbonyhpiesshnamide trihydrochlonide. which sas used witho
firther parification; &z 2 390 [N -HY L Tod suspension o the 2+ 3-amimapiop-1-vnvli=N-i 1-
cd-cvanobenzy lipiperitin-4-vie S oo d-fluorchengyvlipiperaszine - 1 carbanvhipicolimamide
rilividrochloricde (0,043 mmael, 1O e in dichloremethane o0 mla was added wiethylumne
(RIS mlL 00129 mmel, L0 eqy forming a broava solution, 15 [dw-i -Biotinylaming -
L7101 2 werraoxapentadecansic acid «0L023 ¢ 0047 mmol, 1 eqand HATH (0018 .
GO47 mmal. T ey were aadded fellewed by dimetby laminapynidine «2003 g (LOE3 mnol
LAY en. The reaction was stirred st room wmperature for 3 s betore pauring inte wister
c20nl s The erganies were eatracted with CH CL (3 < 25wl The combined crganies
swaere washed with brine ¢35 milo dricd (NG SO and concentrated under reduced pressure,
1 he crude material was purificd by RP-HPTC o provide Compuund 1392 pp 5 HOOX [N (]
[352] Compound 160 5 i4-t3- AluorcbenzovDpmpersding - 1 carbonvli- N 13-
methosyvbenzvlipiperidin-4 vhpicolinamude. To asolution of" Somethoxyearbonylipyridine
2ecarboayhie acid (0.209 20 T IR mmoll 1O sy and T--bamethoxs benalipiperiding

I Y

dihvidrochloride o373 w0 .27 mmol L e in dimethviforninide 10 mlowas added

wiethy honine (0,40 mlL, 2839 mmel, 2.5 g tollovwed by HATU 0,378 2, 139 mmel 12 gy
The reaction was stirred at reom temperature for 2 davs before partinioning between EtOAe
00 miyand water isthinl o The orcanies were further wuashed with brine o860 ml oo water
ex il and brine (30 mba, betore drving OxwoSOprand concentratimgz under reduced
pressure e vield methivl o-c L metioxvbenzyhpiperidin: 43 learbarmovi micaiinate ax a
whire solid (0378 o0 845 e which was used s ithout further puritication: "1 ame DO v ] 2
o pvll-on S A3 T dldl D800 2.0 Hz, pylT- 3 X 25 0THLJ, ) &6 Ha pyl-3n 708 L
I TE A NHYL 2260 LTRSS PH of CHLOUH L 687 3 (oI R S XHoof
CHLOCH 201 Uy pupH-4 303 GHUC T X OCTH L SR S T x OCH o 333 12H
o CHLCAHOCH G, 290 T m, P o pipa, 20020 ddy 3 TLOL 06 ELz 2 of pips, 200

(L m 2 orpipos DAV O me 2H e pipas s - 38 [N L L Toaselution of the methy | 6-
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t1-cl-methosyhansy hpmperidin- -y lcarhamoyv Dnicotinate (L 375 g, (00X mmol, 1.0 g in
retrahydroturan e mLy and methane] (3 mbgwas added @ solutien of Tithiam hydrexide
mienehy deate (U166 1, 300X mmol, L0 oy water €3 mloa The roaction misture wie
stirred at room remperature tor 30 minutes hefore neatralizing with HE D aapproximately 2.0
ml of'a 2N selutiony, The reaction wias cencentrated ro drvness 1o vickd feil-¢4-
methoxyhenzyhipiperdin-b-yvicarbamoyvimiconnic aeid as a white selido which was used
without puritication. To a mixture of the -0 cd-methoxyhensybpiperidin-3-
yicarbamovhincotinic actd 10036 ¢ 088 mmal, 1O« -thcrehensoyIpiperidine
hyvdrechloride (020 o 0 TT7 el 1.2 o and wiethylimine (0,034 mlL 0244 mael. 2.3
el in dimethyormanide 010 egr was added PEATTHOO4T < 020 nonasl, 1.1 eqi The
reaction was shaken at roons emperature for 3 hours betore adding water €5 mLy A gum
tered. which wiis disselvedian FtOAe CHOL 6401 M mlon The sodutton was washed with
NabCOawater 101, 30mi o, brine (30 ml o water ¢30 mlrand brine o3 ml o The organics
were dried iSO and coneentrated under reduced prossure. Column chramatography
enilicn, 370 MeOH-CTLC T vielded Compaannd 160 as 4 calourless oil 0037 w685 '
nmr C DO 3 a0 CTHL my pytl-6n XN 0T F RO L pyb =30, T OS2 dd TRS SRS
e 2 o G Py 70T oFH mo NHL TS dedl TR0 2.0 He poll-4n 724 2H0 L 2T of
CALOCH S 20 210 L DS S Hzs 2H of Col by eoxt 2H0 LTSS Hzl 21 of CaHOC H e,
Joo tTH m Beapipli=1, 398 cTH, mu papdl=dy 38003 S, OCH 0y 377 1L ma TH of
Bzpipl- 20 H 00 384 LHL mL THE of Bepipl 20 H-000 3480 2H s CHAO HOCH 5 32213 1
HLmn, OH ol Bepiptl-20 Ha63, 2862 HE nn 2H of pipld-2 a6, 219 2H L THLD [, 2H
of piptE-20 H-00, 200 ¢ 280 nu 2H o pipt-20 1500 182 3L o Bepip 20 150 Led i 210,
m. 2 ot piptl-2 H-S30 -0 339 M-

[[LRRRY Corgpound 16105 i fuerophenoxyipipendine -earbonyh-N o L4
methoxybenalipiperidin-d-vipicolnamide. "H umr CDCLy 8 K39 CTH L m pyli-f, 802
CTHL dL SO T pyE-S0 2ol o HH  my N, P88 0 THE o D NS0 2.0 Hyn peH-4 7240020 .
FSS Bl YH o CoHGOCH o, O O dild P, XS T M Gt Ol by, 6860 B my, X of
COHLE2H PO OCH . 45T (L o PhOpiphE o £00 T . pipE4a, 38280 m. 21
G PhOpIpERT, o, 3RO 3, OCHIL 362 0L m, TH ot PhOpipH-20 Heg, 34920 s
CH-CHOCH 0 330000 m T of PhOpipt =2 TE-000 2 87 020 m, 20 of pipEl-20 HAA)
2200 2H ) TR0 Uz, 2H o pipH-20 H-O0, 22061 89000 4H, . 21 of papll-30 1 50 21 of
Pheypip =20 =30 La3 021 my 2 of PhOmpl-30 -3y LA30H, my 2ot papli-3, -5y,

o SATNL ]
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[D354 Compound 1627 Sad-td-oviaphenoxy ipiperidine-T-carbonsTi-N-i 1-i |-
methoxybenzylipiperidin--vhpicolimantde. THmmrtCDOTG 8 S 30 (Tl ) 1.0 Ha pyH-
O N 2FETH TR O pyEE-30 200 L mg N, TRT VT A T RO 2.0 e pyl)=dy, 7 84
LA 0 Hz, 2 of CaHON or CoHGOC T a0 2232100 T v Hz 2H of CulLON or
CHLOCTHT 0, 0,960 20 & T 9.0 ez 2H of CAl LN or G LOCH 0 6,80 1 2HJ 190 H 21
ol CJHGON or CUELOCH w5 470 CTHD my PhOpipt] -4 399 (TH mL pipH 4 206G 21 n 21
af PhOpIpE-20 =05 IR0 s 0 OCH o, 36T m, T of PhOpipH=20 Heog, 30082 s,
CHLCTOCH 0 341 L s HT of PhopipbE-20 oo, 2087 (2EL ne 21T e pipl 120 60,
SHOCH LT TLO Uz 2ol piph =2 =0y 2042182 (of 1om, 2H o pipt =30 -5 and 4H of
FhOpipH-30 H-50 Led 210 mu 28 of pipl-20 H oSy o SRS N1

[UARN) Campoind 1637 34 4-d-methoxvbenzevhpiperidine Tearbonyle Ned 1 id
mathoxvbenzylipiperidin4-vhpicelmamide. T nmr «CDCL 8 $39 0L my pyl Lo, %23
CHEL L RO Tz pyvlt-c T b H A D e MELet OC I ON or CHLCTHON ) TXS e
G RO 2O He pyvH 726 20T RS B 2H o OCTHEON o CHCUHLON DL 6960 2T
IO 0 HA ZH ot OCIEON or CHECHONL 686 02H 3T RS He 2H ol OCHON or
CHLCA 0N LA3 (L m, PhOpipt =3, £O1 CTEL . pipH=45, 28803 s OC T 380
L ot TH T PROpipt 20 Hlo 353030 e TH of PhOpiplE-20 60 CHLOH L OC H o 3.24
T H, m 2H ot PhOpiptl=2, =00, 291 (O H my D ot pipH-2, -0, 225 O°H LT 110
[z 2H o piptl-20 [oa 202 02H, e 21 of pipEL-20 TS Taw-1.76 04 mo 4 of
PhOpiptE-3, H-S50 L7000 my X of pipH-2 H=S0m 20 372N HT

[03506] Compotind 164 ert-baty] 22+ 1 ed-cvanobenzy Bpiperidin-<-ylcarbamov|i- 3.04
(3-thorobenavhpiperazine earbonyDipyridin: 3 vhprop 2-vnvicarbumaic. Toa solution of
Schloro-torethoxyearbonylinicotinie acid (2201 2 ONTS mmol. L0 e and 4-

fluorobenzy Ipiperazine ¢ 204 <o LOST mmaol, 1.2 egvin dimethyvformannde ¢ O ml s was
added triethy lanune (R L6 ml, LOST mmell 12 e tellowed by TEATT i), 300 o D963
mmaol, 1T egh The reaction wies slaken at room temperature for 3 hours before purtitioning
betwgen BHOAC o3 ml v and water-Nab1C O 201 oy mlo The organies were turther
witshed with brine o8O mlo o water ixXO mi and bring i%0 mL hefore drvine iNa-SC 0 and
concentating uader reduced pressures MPLO 0200 -098%, F1OAC-hexane, 2 #238 mino vielded
ethy] 3 -chloro-S id o d-fluorchenzylipiperazine T-earbenvhipicolinge as @ white sohid i(1.2638
w78 T nmr D DAMSOY 233 O 3T LS e pyHE2 o pyl T4 282 1L do ) 1O e
yvH2 orpvli-h 2000 2, mL PH ot CoHgb L 699 QH L TRES T PH oF O H RO HL

. P70 HA OCHCH L LSS 04 me S ef pizn, 245 idb mo G of pizas TA3 3 L LT 7.0



WO 2012716217 PCT/ES200 040019

oz OCHCH e 2 306, 408 [NTOHT A solution of ihie othyl 3-ghlorag-n-cdeid-
Muerebenzybpiperazine- Icarbony hpicolintaie i(1.263 & 0634 ok, 1O ey and N B
propargylamne (022 ¢ 7R mmol, 1.2 cqrin dimethyBormamide ¢ 7.0 mb i was Jegissad
by bubbling argen thronch o Tricthiviamine L 14 mL OONT mmel T3 o wos adided
fillowed by copper ¢ edide (0006 0 0033 mmal, 003 ¢ and

werrakasitriphenyiphosphine palladinim (0.03% e 0033 el 003 ¢ The resction mixtire
wis further degassed betore Lieating to 90 O for T4 hours, The reaction wis covled und
filtered theough Colite | elutin with F1OAC 80 mla The fileate was washed with water
100 m b brine X6 mla water ¢ [OO mlvand brine i8¢ mly The organics wore dricd

(N SO nd coneentuated undor reduced prossure, Colamn chromatography tsilica 707
F1orAe hexane) viclded the eind 3 chloro- 50404 fluorobenzyhpiperisine: -

carbony Lipicalinate starting matertal and othyl 3-c3-crert-hutoex vearhony laminioprop- 1-yny -
344 dTuorobenavlipiperazine-1 carbonyvhipicolinate as a cilourloss Gils 'H o cCDOT
OO A ) 20 Haopyl -2 orpu U4 787 0L T 2.0 Hez pyE2 e pyH-30 72600211 my
IH o CalLiF e 6089 286 TS Ty, 21 o COHLE L ERT o bres, NH BT QL gl 70 H
OCHA Heon 3200 2H 000 555 Ha, CHENHBocw, 377020 0me 2 ot piza 3237 (21 m. 21 of

b
A

pizn 28T m, D of pisn 23R CH  mL D o plaa FeT O s CoCH a0 T3

f o

Hotod
O HzZ OCH:CH a0 2 S25 MG L A solutiem of lithium hydroxide monohvidnite (0.010
«, 0.8 mmaol, 2.0 o i water o135 maloy was adided fos solution ot the erhy! 3-03-itert-
buresxvearbonyhuninoprop- Lvnviy S o idaluorobensylipiperacine Tearbonylipicslinate
(RO c 001 1S ramed, 1.0 ¢qs i eetrahyvdrofuran-methanal £2: 00 1.8 mily The reaction wis
sarradd at room temperatire tor 0 mimaes bofore neutradizing with HOT capproximarely (02
L ofa 28 selutons, The reaction mixture wiis Seneentrated 1o drvness o provide 33-
crert-butoxyearbony laniooiprop-1T-ynyl=3-c e Haorobensy lipiperacne- 1 -
carbonvlhipicelinie scrl, which was used without purificarton: or 2 497 N HE O Toa solution
wf the crude 3--cert-butoxyewrbamvliamine prop-1-ynvh-3-cd-cd-fluorchensy iptperavine- | -
carbenyhipicodinie acid 10,113 mmol. 1O o in dimethy Hormamide € 2.00m] 0 was added |
cl-cvanubonzy -t-aminopiperiding dibydrechlords (040 & 00138 mmol, 1.7 gy anad

HATE OS2 ¢ 0138 mmel 1.2 aqo Triethylamine 1036 mi L 00103 mmiol, 2.5 ey wae
added and the reaction nnxture was stigred af rocan wemperature for 2.5 hours hetire
partitioning berweon PO O ml vand water o1l s, The erganies e huather
washed with brine e ml o water (8O mil v and brine R0 mitlo dried NSO and

convenraed under reduced pressures Column chromatography isilica, 30 6% MeO1H-
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CHAC Ly vielded € ompound 164 as a vellow foam: 'Hoamr oCDC Lo & 246 01HL ) 2.0 He,
pyil=Tor pyli-an T3 oL L) 2.0 Hy, pyH=4dor pyH-6), 78001 dL 3 2.0 Lz CONHD,
OO0 CH LI NO Hz 20 of CoHGONGL 743 O2H Gl D80 P YH of CLlELON 700270500
m. 2H of Cal L 700 2L IS 200 o Cul b s o THL me NHOO -y 32302104 )
SAMA COHNED 308 Y H m, piphl=d0 3R80-300 ¢ b, et piza, 356 (2H, s,

CHAC AT ON or CHAC L F L 38T CHO S CHECHON or CHECA B F L 2800 2110m. 2H of
pipy A e mc o pize 22320 1O T D0 of pips 2000 2H m Lo pipa, 143
e 2HL v 2H e pipos T30 O s GO H e i co 604 [N 1)

[0357] Compound 1450 N-t]=cbevunobensy hpipendin-4-yh-5-0 - 4-
cvunaphenoxsyipiperidin: I vhpicoelinamide. Ted solution of S-bramopicolinic actd (0,50 w.
2 ol 1O e unid T-ied-cvanebenzyh-lamimepiperidinge diby drochloride (007 o0 28
mmal 1.0 ey i dimethyformamide (10 mE)y was added wiethylamine ¢F.21 ml. X.66 mmad,
AR crand HATU L 13 20 297 numol. 1.2 e The reaction misrure was stirred at room
temperature 14 hours betore partitiening between ETOAC (120 mb yand water ¢ 100 ml 3 ihe
oreanies were washed with brine ¢ 100 mL i water (100 mly and brine (100 . dried
ENA-SOkg and coneentraed under reduced prossure, MPLC (0260 80 10%5 NMeO1-CHE O,
0.3 223 38 min vielded 3-bromo-Ni Tid-evanebenzyhipiperidine4 - vhipicolinamide as a
waxy hrovwen selid: "HnmriCDOLa .60 (1114 ) 2.0 He py O S0 CLEHL do RS He pyvl -
AL 7T ML A DRSO e pyH=d TR CTHL LT TS Hy NI ZA3 OO d TR e OH
of CAJHONL 7300 2HO L TR0 T2 2H of CAHLON G 406 m, pipH 4, 303 2HL s

CHLC T ONG 28K 2L my 20 ot pipa 230070 me 2L ofpips, 20460200 my SH o paipo,
L2020 ne 2H of pipac e 2 200 400 (ML Toa mixture of the S-brome N4 {4
cyinehenzy hpiperidin-d-yhpicolnamide e0.040 20 0. 100 nmmoel, 1.0 e 4-0.1-
piperidinylosybenzonitrile (0.024 ¢ (L1120 mmiol. 1.2 eqr sedium t-buroxide ¢1.019 ¢, (0,201
mmol, 2.0 agy and S-Phos «0.00:4 ¢ 0010 mmol, 001 ey was wdded oluene o1 Oml s e
resulting misture was degassed by hubblig argon through the mixure,
TristdibenzyTudencacetone ipalladium ¢ O03 ¢ D003 mmol, €103 o was added and the
minture further decassed before sealing the reaction wnd hearing 1o 1037°C tor IHhours, The
soactsen was tiliered throngh eclite, cluting with 3%, MeOH-CTOT: 3 x 18 ml. The fikrate
was coneenited mnder reduced prossure, The erude material was punificd by RP-LPT C to
vield Compoundd 13T amr CDCE 3 819 0T d 3 30 Hz pyEHan S04 0 d T 9.0 He
PyvER=20 Z70 0l H D TSS He NH ool cIH O me 2T ol OCLLON H P CHCUELONY, 0S8
CHLd SO TR 2H o CHACUHLONL 724 0TH L D a0 30 Nz - 6970 2H L T v

121



WO 2020106217 PCFUS200 EA0Y

H 21 oF OCHLON ) Lo L my PhQpiptl=-by, 20 THL mu pipH=h, 36323 37 (211
TH o PROpplE-20 61 255 CCHL s CHACHLON), 338330 ¢<2H mL 2H of PhOpiptl-20 T
A1 KO L me CH ofpipl-20 H=-60 222 20 000 TS Ha 20 o pipH-=Y0 HAgn) 2016-0008
(281 . 20 of PROpipH 30 H-S3 201192 (48 my 2H of pipH-30 S0 ZH ot PhOpipl =301
S3, LAY OOH m, 2HLoFpipli=3, L=y e = 322N

[D35K] Componnd 1660 N2-(T-vd-cyvanobenzy Lpiperidin-4-y[1-NS-t 1 -0+

cyanopheny hpiperidin-d-y Lipyviding-2 3-dicarbonamide, Hoanw CDOT 8 .02 (1L &, )
POz petbon X220 dL ) SO iz pytl-3y Solo ot ddo N0, 2.0 Hzo pylf 4 7ud it
T RE He, BopipNEL, Tl €28 o) 8.3 Heyy 20 of CTECLHGONY 47 01 my MH ool

CHAC O 2H of NCAEON L o3 28 d T o0 [z 211 of NCAHUNL 602101 31 78
Hz. PhpipNH o 426 (1L m. Phpiphda, 2os o Homg Bopipl 4 389 2Home 2H o
Phpiphi-2, Hetg, 3,36 00 s, CHCUTONL 308 3HL T THS Hy 2ot PhpipH-2L H-6),
212 e 2H of BopipH 20 H o0, 22022006 (3HL mu 2HE of PhpipH S H S0 2H of BoapipH-
oo 207 OH, mn U of Bapapl-3, 1-8, 17021839 1T m, 2H of Phpipfl=20 -5, 200 of
Bupiptl-20 08w m o 34N T

[0359] Compound 167 N-tiein=d-tl-cvanophenosy sovelohexybi-S-c4-0 1
Nuereplicnoxyipiperidine -1 -carbonyhpicelmamide. T nmeeCDCLy S SATTHL L) 2.0,
PO e py =600, S285 CHHL ddL R0 2O Hy o peli-3) T899 01 do ) NS Hy NHa 28901, Jd.
DAL 20 bz pyHE 4 TANGC2H L TR0 e 2H o COHONY 7000304 0 m 21 of
CAHLONC D PO X6 X e m, 21 ot O L et D e o el exH-T ar
PROpipLE S5 332 CHE o cHexTEH U or PhOpipIT 45, 310 c L m. eliex 4 38X 2H, m, 211
af PhOpipt-20 H-o0, 3,63 CTHL ne TH o PhOpipH-20FH o0 236 L me TH o PhoOpipH - 2,
Hetsn, 2200300 0 12H0 m eHlexH-20H -3 H S0 H 60 PhOpipH - 301 Sim 20 543 M H
(0361 Compotnd 265 N i evanobenzyehipiperidin $-v1 334

evanophenexy ipiperidin: I vipicolinamide, "Hnmr iDL 8313 LA ) 30 Hz pol 161,
SO, AT O HA pyl 30 770 L d TSRS HANED, TA2-7Z 87 GHL Py Arth, 71501
JOT RO Hz ZH of CTHCATON or OCHLON L 710 0 L JdL T, 2.0 iz, pytl4, 694 211
do IO 2H o CHECHLON or OCH ON L LS4 0T HL me PhOpipH -2 395 01T m. pipH
LTS OTHL il D Y A0 20 He, LH ot PhOpipH=20 T, 335200 s CHECHGONS, 30
UL e THE G PhOpip L 20 T6n 32300 L dd 1300 7.3 Flzg (1 of PROpIpH- 20 HE6a, 3223
cUEL o, TH ot PhOpipH =Y H-o), 280 L 2 ofpipa, 222 2 dd 1 e TGo ez 2H
of pipr 2140 0H mL TH o PROpips. LYY (3HL e 2EE ot pip. T ot PhOpips, 179021 m.
TH ot PhOpips, 1A (2H m, 2 o pipis s =0 371 M H|
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0361 Compound 2660 S bt l-chlorabenzanyTipiperidin- 1-yh-N-¢ 1-0. -

cvanvbena hpiperidin-t-ylipicolhsmide, "Tamr tCDCTS @ &1 e brs, |y pyi, 7O
CHEL b RS H2 NFLor Txpyy, 798 OH L RS Pl 2H o CHON or CRELCT, 7ot i bHL
moNH or T xopyy, T80 2H LTSS He 2H ol Cal LON or CoHLChe 778 2L dL RS Tz 200
o CLHLON or CUHLCT, 747 O LSS Pl 2H of CalLioN o CAHGCTYL 725 cTHL my NEH er
Pxpyvi 42600 2H, S CHACUHTON L D19 L HL e piptl-4 o Bapipt -4 390 02H, 0 2H of
pip e Bypipo, 2062 02H my 2H of pip oo Bepap, 3015 L m pipE-1or Bopipt -5, 3107
211 . 2H o pap or Bapipa, 22810 200 me 2ot pap o Bzpipy, 2200 1R3 i me T of pap.
S Bapipem o SA2 SEHIM -1

[1362] Compound 267 N Fid-cvanobenzyvbpiperidin-4-vle3-i 104
cvanophenylipiperidin-d-vlaminopicolinamide, Tlnme «CDCL0 8 709 01HL oL TXS [
Py TR d0 T 200 Hao pell-on 203 o1 HL 0T XS Hzo NH L 706 02H 0 d0 190 Haz 21
DECH UHGON ar NCTLONY 70 0 2 d TS AT 2H ol CHLCHON or NCAHLON) 718
CHOd 75 He, 2 of CHLCHON or NCJHON L sod L deds J v, 2.5 Hz, pyl 14 6.8
{2 Ao 20 e 2H of CHACALON o NCAHGONG, 3,99 (21 g 2H ot pipy AR5 21 m. 21
s pipi, L0 T m, D of pipi 355 20 s CELCATLO NG, 308 O LT TS Tz D of
Ppip 2 2HL e 20 ot pipa 221 ¢ G e pipos L 2HL n 2T o pipa. 139 030 .
AT et pip i = 320 [N -1

[0363] Corupound 265 N Tad-cvanobenzvhbpiperidin-4-vle S 40264

fluoropheny Liprepan-2-yLpiperazine- T-carbony bpicolinamide, 'H oor cCDCT 3 R STy 1H,
m. pyl-00 N2 TH L AL T S0 H pyE-30 791 clHOd DS S Hez NEDL 7 THL dd T R0, 2.0
Hyopyl=h 7ol OHGL )RS3 He, 20 of CalON L 7007 00 G m, 2H of CA LON D ot
CaLFL a8 QH o w T v Ha, 2H of Cu T 200 cLH mu papE 4, 376 CHOn 2H o pizi,
AR CH S CHSCOHLONL 2330200 0 PH o otpisn 2081 2L o 2H of pipn, 237 2L m, D
of przi, 2400 2H m 20 ot pizs, 2222 (280 &dD T 000 S Hee, 2H o pipn 2200 0 2H mu 2H of
iy Lod e 2H m P ofpipo, L2320 « CedH o i e = 360 [NEH L

[0364] Compound 269 N ¢ b4 evanchenzyhpiperidin 4 -S04 ipyridin 4

vlows piperiding-T-carbons hpicolnamide, "Hnmr ¢CDOCT S 8,060 (1L me pyli-6), 8.1
CHL oS 6.0 Hz, 2H ot Opyy, 823 cTHOJL T RO Mz, pyvER20 7892 0TH e N 7.8 o L dd
IR0 20 e pyli=4, T60 OH, & S35 Hee, 2H ol CoHGONY, 748 CHL JL T RS He, DH of
CALO N OXT2HL T oS Hz 2H o Opyae, £72 ¢HHL my PyOpiplE-da, 203 387 (3 my
pipH=b 2 et PyOpipt]-2 oo, 3623 ¢THL my TH of PyOpipH-20 by, 3 36002H

CHATLLONG 3 L m TH ot PyOpipH-=20 =600 281 L m, 2 ot pipH =2, H-6), 202

152
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P eld, TT O OO T o piplE=20 =ty 207 T my X of piphE-3. H-S0 2 00-1.79 0410,
n HH o PyOpiplE-30 FES 5 1o 200 m 2H of apl T30 H-Ss e 2 S23 [N H

[0365] Compound 27008 =N=i 1 -cd-cramohenzye lipiperidin-- - vh-3-0 304+

flucrephenoxy pyrrolidine- 1 carbenylipicalinamide. 'H nmar cCDCL @ 3090 S K201 br
sopyH=00 8O0 CTHL & TR0 Her, pyH-20 Tas oL my NH e pvl= 3y, 00 0L JL ) 80 He
NH orpyl -4 75309 2L do I SO Hz 2H ot CoHON L 748 C2HL D) RS Tz 2H of CHEON
T OH, m 2 of CoHL P o XGH my 2HE o Cul L s o THL my pyerolidimel -3y, 101
THL o pip L4 2983860 C2HL mu T of pyrrelidinet 1220 T of pyvrrolidine- 35, 2800 3.50
L mL T ot payrredidine =20 T o py rrolidinel =-S5 336002 L s CTINC HLON L 2080 QL
m. 2 ot piph 20H 60 2202 04 t4H my 2H of pipt 20 o0 pyrrelidined =43, 2020 2 m.
TH Gl piph-30 H=30 Lo O L me 2H of pipH=20 130 UF nme o0 DOT o SO9C § 1204
pron 28N

[0360] Componnd 2710 N-t L-icleyanabeitsvhipiperidin-f-v - 5- 202 1
difluorebenzoyhpiperidine - L-earbonvlipicolinumide. T nmr tCDCL & 38 THL n pyl L
61 K22 ) X0 pel -3 Z0T 3 mL NI pyli-d TH ot B2 -3 or Brd 60,
TOL2H A TSI He 2H o CAHLON L P48 2HOd I 8s He 2H of CATON)L 699 T my
Bzli-3 or BzZH-63 656 odddo T HEOO RS 25 s Bel-30, 163 0L m, TH of Bypipli-2 H-o1
00T H ne pipl4n 375 0H nic TH of Bepipt 20 TEna .86 02H s CHA L HGON 24T
C1EL m, Bypipfl-b, 32000110 my TH ot BpapH =20 H=63 307 (UL ma, TH o BrpapH=2, =60,
2R 2H m 2H o pip 20 Ty 222 0200 T 11O 0.0 Hz, ZH oEpapl-20 863, 203 (21
m. 201 ot pipli-3. H S0 TH of Bzpipll-30H- S0 Lt o lH ma TH of Bapipll- 30115, 1751 3%
CHL . 2H o pipH =3 T30 21 of BepipU-=3, =30 m =2 ST2 AT

[0367] Compotnd 2720 Sid(4-fluorebensovhpiperidine- T-carbonyl N i -
fluoreplicnexy ipyridine3 vipicolinamide. "1 nmriCDCLy & 901 0L s, L x NH or Arl .
NOX ol me D NH or ArFl 842833 (30 m NHL 2 X A or 3 x Akl ».01 798 FHLom.
N2 AT or 3 x Ay 7.20 708 (STLome NI S XA or S XA a9 7 211001 0.0 Hz,
2 AT LT ot my TH of BapipH=20 Ha b HA6) 376 cHTE m TH ot Bepiph-2 -1 =00,
I, m T ot BepipH-20 H=d Haow 320 ¢ THL m TH o Bpiptl-2 0 H-b H-6a, 3 LT
m, LH of Bepaptl- 20840 T 6o 204 a0 TH of BpipH 30 H-3y Lsa 30 me 2ot
Brpipli-3, H-5y = S A3 [N H

[11368] Congound 2730 5 id-t S tluarophenoxvipipendine - 1 carbonyvh Nogo- 4
flusrophenoxy pyridin-3-vhpicolinamide. "HoomriCOCL & 99001, s, N1 or | x Artl,

NON O e T AP S AT ST NTL 2 5 Al or 3 v ArH L 0o T dde TN, 2000 f L,

| %4
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1 x ArH), 7.11-7.08 (4H, m, NH, 3 x ArH or 4 x ArH), 7.02-6.95 (3H, NH, 2 x ArH or 3 x
ArH), 6.89-6.85 (2H, m, 2 x ArH), 4.54 (1H, m, PhOpipH-4), 3.91 (2H, m, 2H of PhOpipH-
2, H-6), 3.66 (1H, m, 1H of PhOpipH-2, H-6), 3.39 (1H, m, 1H of BzpipH-2, H-6), 2.00 (2H,
m, 2H of PhOpipH-3, H-5), 1.86 (2H, m, 2H of PhOpipH-3, H-5); m/z: 531 [M+H] .

[0369]  Compound 274: N-( I-(4-cyanobenzyl)piperidin-4-y1)-5-(3-(4-
methoxyphenoxy jpiperidine- 1 -carbonylypicolinamide. 'H nmr (CDCly) 8 8.60 (1H, s, pyH-
6), 8.23 and 8.11 (1H, 2m, pyH-3), 7.87 (2H, m, NH, pyH-4), 7.61 (2H, d, J 8.0 Hz, 2H of
CgH4CN), 7.45 (2H, d, J 8.0 Hz, 2H of CeH4ON), 6.92-6.73 (4H, m, 4H of C¢H,OCH.), 4.24
(2H, m, 1H of PhOpipH-2, H-6, PhOpipH-3), 3.99 (1H, m, pipH-4), 3.75 (3H, s, OCH), 3.67
(1H, m, IH of PhOpipH-2, H-6), 3.56 (2H, s, CH;CH4CN), 3.43 (1H, m, 1H of PhOpipH-2,
H-6), 3.29 (1H, m, 1H of PhOpipH-2, H-6), 2.81 (2H, m, 2H of pipH-2, H-6), 2.22 (2H, t, ]
11.0 Hz, 2H of pipH-2, H-6), 2.01 (4H, m, 2H of pipH-3, H-5, 2H of PhOpipH-4, H-5), 1.82
(1H, m, 1H of PhOpipH-4, H-5), 1.65 (3H, m, 2H of pipH-3, H-5, 1H of PhOpipH-4, H-5);
m/z: 555 [M+H] .

[0370]  Compound 275: N-(1-(4-cyanobenzyl)piperidin-4-y1)-5-(1-(4-
methoxyphenyl)piperidin-4-ylamino)picolinamide. 'H nmr (CDC1:) 8 7.98 (1H, d, ] 8.5 Hz,
pyH-3), 7.88 (1H, d, ) 2.0 Hz, pyH-6), 7.68 (1H, d. J 8.5 Hz, NH), 7.61 (2H, d, ] 8.5 Hz, 2H
of CgH4CN), 7.47 (2H, d, ] 7.5 Hz, 2H of CgH4CN), 6.93 (3H, m, 2H of CsH4OCH;, pyH-4),
6.84 (2H, d, ] 9.0 Hz, 2H of CgH4OCHy), 4.03-3.97 (2H, m, 2 x pipH-4), 3.77 (3H, s, OCH.),
3.58 (2H, s, CH,CgH4CN), 3.49 (4H, m, 2 x 2H of pipH-2, H-6), 2.83 (4H, m, 2 x 2H of
pipH-2, H-6), 2.28-2.15 (4H, m, 2 x 2H of pipH-3, H-5), 2.00 (2H, m, 2H of pipH-3, H-5),
1.66 (2H, m, 2H of pipH-3, H-5); m/z: 525 [M+H] .

[0371]  Compound 276: N-( 1-(4-cyanobenzyl)piperidin-4-yl)-5-(1-(4-
fluorophenyl)piperidin-4-ylamino )picolinamide. 'H nmr (CDCly) § 8.17 (1H, d, ] 3.0 Hz,
pyH-6), 8.02 (1H. d, J 8.5 Hz, pyH-3), 7.73 (1H. d, ] 8.5 Hz, CONH), 7.61 (2H, d. ] 8.0 Hz,
2H of CeH4ON), 7.45 (2H, d, J 8.5 Hz, 2H of CgH4CON), 7.22 (1H, dd, J 9.0, 3.0 Hz, pyH-4),
6.89 (2H, 1. J 8.5 Hz, 2H of CeH4F), 6.56 (2H, dd, J 9.0, 4.5 Hz 2H of C¢HuF), 3.98 (1H, m,
pipH-4), 3.79 (2H, m, 2H of Phpip), 3.55 (2H, s, CH,CsH4CN), 3.44 (1H, m, PhpipH-4), 3.04
(2H, m, 2H of Phpip), 2.80 (2H, m, 2H of pipH-2, H-6), 2.21 (4H, m, 2H of Phpip, 2H of
pipH-2, H-6), 1.99 (2H, m, 2H of pipH-3, H-5), 1.76-1.47 (4H, ,m 2H of pipH-3, H-5, 2H of
Phpip); m/z: 513 [M+H] .

[0372]  Compound 277: N-( 1-(4-cyanobenzyl)piperidin-4-yl)-5-(3-(3-

methoxyphenoxy )piperidine- 1 -carbonyl)picolinamide. '"H nmr (CDCls @ S0°C) 8 8.58 (1H,
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sopyvH=O X TEL Dros, pyE-300 TR oL U DN T NEDL 782 oL, pvbi-dy 7260 0L
o0 N 2T el OO ONL TAS C2HL G T RO Ha 2ol CLLeNy 720 e 25 Ha HH
S22 0HHL m PhOpiptL 3 2000 THL i pipH-4. 3760 QT OCTE L 330 o Hom T of
PHOPIPH- 20 386 O H, S CHLO HGON L 337 O2H me PhOpipH =6, 2 80 3L mL 20 e piptl-
2O VLo PhopiplE-20 2 25 ¢ 2H 67 TLO L 2H ol pipt-20H -0, TUS ¢IH, oy Dot
piplE-2FES02H of PROpipH -4 H-50 171 L300 ne 2H of pipli-30 =50 20 of PhOpipH-
SUTSn SR [MH]]

(0373 Compountd 2780 (RN Lid-ovanobenzy hipiperidined vl 5083

tlusrophenoxy ips trofiding- L-carbony picolinamide. 'H o iCDOLL e 30%C 8 872 1L br
SopyHEOR R220TH0 0 TS H pyH3 e Pl O brso N 700 (1T TS0 [z,
PyvH=3 ot Fl=dy, 250 200 T RS He, 2H ot CulEONL TAS 2L AL T8 Tz SH ot CaHrN,
AOX2HL nmn 2H oP Cll i n oo 62821 my 2H o CuHGE L 292 ¢ THL e pyvrrelidinel 1-3.
A0T cHH L m, pipH- 1y 308388 CHL m TH ot pyrrolidine =20 T of pyrrolidineH-35, 3.7
S0 2L m U of pyrredidinel 20 T of pyrrolidine] T30 356 12008, CHBCTLONG 280
2 2 ot ppt =2 Heog, 225 OHL G T TES He, DH ot papli=20 H=on 2060 2H, m,
pyerelidine -4, 202 0280 mL 2H of pipH-30H S LoS 28 me 2H of pipH-30H-Sin o0 828
INel]

[1374] Compound 2790 Nl -ei-gy unobensy bpiperidin-d-vDi-3-timruns =41 1-
cyanaphenuexy - 2-fluvropiperiding-1-carhony hipicolinamide, "H nnr «CDC L & 86X (L m.
PyH- X260 0L GO SO0 Ha pwI T3 702 21 m N pytl4n 703 i 2H 3 ) 96 He 20 of
OCHONL T L 2T VSO Hze ZH o CHEC AN L T 46 2HL dL ) NS Hz 2E of
CHACHONL 70 2HL T Hz 2H o OC T EON L 255 0 my PhOpipH 41, 4754603
C2HL o 2H o PROpipHE-20 FER0TE 6 301 ¢ LH e pipEl-das 378 oLEL e THE o PhiOpapl -2,

LE-30 100, 266-337 0 2 m, OH o PhOpip D0 H=30E1-00, 387 02 o0 CHMC HGON) 2R

et pipt-30 =50, 1od ¢HL m, 21 of piph<3, LS00 T oF PhOpipb-taz m o0 367 [N H
[373] Compound 280 N 1-id-ovanobensvhpiperidin-4-y 1300 TR AT SS 13004
eyunophanux vi-S-azahiovelol 3.0 1 Joctane-S-carhony lipicelinamide, 1 mmr iC DO & X609
CLHL o LS Hzs pyH e 823 0THD L) 8O FlzopyE 2 797 0 o dd. sk 200z pyl B4,
TONCHL LTSS HA NFL To 2 VS A HA 2 ot CHECHGE NG T 37020 G T 9 By
2ot O HONL TAS 2H U RO H 2 ot CHAC HON L 603 Q21 T v Hzl 2EH of
OCHLON S LAT I ome TH oF PhOpipl-20 H-3 =000 02 o EL ma TH of PhOpiph-20 H -4
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(-t L1310, m TH of PhOpip -2 H=1 H-60 LOT T m piph-by, 3860010,
CHACHONL 280 QHom 2H of pip 20 H o0 2222 2HL 0 ) THS Uz, papH-20 Heoon, 2017
CHEL . AU of PROpips %01 O m. 2H of pipll-2 155 186 OH & 1 75 Ha S of
PhOpipy ToNodlE oy 2H of pipH S-S0 2H GEPhOpipi s 20 375N H]

(137 6] Compound 281 N-gI-ctovanobenzvhipiperidin- f-yT-3-0 1301
diflnorebenzovhpiperidine- 1 -carbenvhipieclinmide. T nmr ¢ DCT 3 39 (1L m. pyil-
fo, 803 UL L TR0 H pyEl=3n, 70307 %3020 NHL py =4 Brt -3 or Heo, a1 Q41 d, ]
S 2H et COLONL 730 2L ) XS He, 24T of CUELONL o090 T my Bzl -8 or -6,
GRGLUHL ddd, T HLO w0 2.0 1 Beal-200 Lo3 it o, T of Bepipli-20 =00, 101 (1H, m,
piplt-4o A7 0tH o T ef BzpipH-20H o0 336021 s CHACH,ON L 340 (T e
Bzpiptl3y 220G oo THE of Bepapl 120 FLo 208 0T oo, BzpaphE-20HEoy 281 25 m,
2o pipH-2 0 H-00, 223 (F KL THS 100 Hey, pipH-20 H-o 2012182 G m, Y of

pipl =30 H-302H of Bzpipt -3, H-300 18 1S9 o4 L ne 2H et pipl B30 H S0 2H of Bepiph -3,
H-Siom 2 572N

[V377] Compound 2582 N i cvancbenzyhpiperidine 4-v1-304 2.4

ditluorophenoxy ipiperidine- -emhonyhpicelinamide. T nnr cCDCL) 8 8,60 <HH, . py-
O 8 2SO TR0 Hz pyt -3y, 2920 10 d T He NH Zxw il dd 800 2001z
pyH=1L 76t (200 d RS HA 2 of Cal LN, T16 280 G T &S He JH uf CUHLON L 6,0
cUL e I 9 33 T PhIE-S 6N7 ol HL ddd, 11100 850 3.0 Hao PRE 20 acxo ol me Phils
e AT U my PhOpepBH =1, 00 CLEL oy, pipH=By 290 2H mL 2D of PhOpipH-20 H-63,
SOXCHH m T e PROpip E-20 Hebs, 336002 s CHECHON L 238 o o THE oF
PhOpipl-20 H 60 282 C2H me 2H of pipH-20 B0 2223 C2H 0 ) 110 s 2H o piph- 20 [
A1 203 196 G ne 2HL o pipH-30H 50 2H of PROpipH -3 H-S50 TRS2EL m 2H of

PhOpipl S0FE 330 LS i 200 my 2H of pipli-2 LS o0 360 [N

[0378] Compound 2533 N-t I-chovanehenzvhipiperidin=d-y h-2-c1-tpyridin- 3-
. .y . . . | . - - X -9
slosy pipenidine-T-carbony hpicolinamide, H nmreCDCE 8 861 1L m, py =63, 5,312

L L OpylT 250 826 S 230200 nu ped 30 LT b Opvly, 702 (10 d Dw s e Nl 7N
CLED Jd FSA D0tz v H=4a T ol (2 H LI N3 Tz 20 ot G UN L 7 A3 21 d TR
JH ol CAHLON L T 230200 mL Lol Opythy Lao ¢ TH m pyOpipli-4 2O Lo my pipH-h
SO 2H mL 2H ef pyCyupH- 206 2o o g THE of pyOpaptE20 oo, 3300 0H i 1T
of P OpiptE=2 Hen, 28T 0 m, 2 of pipH-=Y. Hepn, 222000 & J TEO, 160 Hw ot
piplE-20 05 20418806y 2H ot piph-30 1150 3] of peOpint -3 H -85 386021«

CHDCHLONG a2 m, 208 of pipH-2, H=S5, 20 25 M
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[1379] Compounid 284 ethyvl 4= Lt 6= -G levanohensa Tipiperiidin-1-
scarbanovlmicotivovl piperidin=t-vloxvibenzoaie, TnmrcCDCT o § 60 (L m pybi-e,
b TN O H pyH-3) TR0 T TSNS T JH Gt CALOO-Rn, 792 e 1Ll T uS
Hzo NHa P80 o L dd RS20 Tz pyEldo, ool 2H0 d0 RS Ha 201 GO 740
CHL QTS0 He 2H ot CoH 0N 602 0 2H 0 bl 2H o CoHCORlan, L7 0T HL m,
PhOpipli-4n 4340280 g 1 7.0 Hz OCHACHE, J02-387 03 Lom pipH -4 28] ot PhOpiplt 2.
H-t Sab ol T e TH of PROpIp 20100, 357 OH s CHCHLON L IS5 alom, TH of
Phopipl -2 HE6oy 283 2T my T of pipl 20 HE6y, 22240210 ¢ ) TS He piphl-20 o).
203-LSS8 oab o, pipH=2 H-S0AH of PhOpiph-30 =55 167 OHom, 2ol pipbl-3, -5,
LATOHL LT PO Uz OCTECH v 20 BTN L

[D380] Cuompuound 285: S.d-devancbenavlipiperazine - bcarbony 1N o4
methoxvbenzylipiperidin:4-vhpicolinamide. "TEnmriCDOL S 38 (L nL pyH 60, 822
(UL 8O Hyz, pel-30 7000 TE L w0 P, N Zose o HHL dddl § 8.0, 2.0 He, pyH-d
TO2CH SO H 2H P COHLON G FAS 2L dL IR0 He 2H ol C L ON L 725 21 dL
ROz 2H of CAEOCT o a6 028 d, TSS Hz 21T of CGHLOCH o0 00 L m pipt -4,
IROGH, m 2 of pia OCH G 339 H s T CTEATL 337 20 s T CrbAT, 241 I
m. 2H ef przn 2296 2H my 2H of piplE-20 60 20540 200 mg 21T of pizo, 241 210 m 2H of
Pzl 22T, 6 ) TEO Uy DH ot pipEl=20 L-65, 201 0 2H, o, 2H ot pipli-30 1-55, 147 (OH,
m. 2L et piptl-30H Sum or 333 M- .

[(0381] Compounnd 2860 S-it-vd-ovano-2-moethaxyphenoxy ipiperidin-T-yb-N-i [-1-
cyanohenzy Lipiperidin f-vlipicolinamide. "H o nmr «CDCL S SO CHL ) 2.5 Hz, pylE6n
NOYelH o0 Mo py -3 77 L do XS Hed CONTLL 7ol o201 d0 TR S T, 2H of
CHLONL 7460 CHOL T RO Hz, 2T ot CJHLONY, 72027 210 02H nn pyvbi-4,
CoHaOCHONH-S 0 70D e HL 3 LS e CoHaOC T aONH-3), 0,95 011, J0 ) 8E He,

C AT OUHGONH-60 160 CTHL e PhOpipH-40 399 0THL me papld S5 386 03 s OCH D,
309301 ¢IHL mu 2H of PhOpiptl=2 0 Hl=o, CHLCUTLONG 23000 T, 20 of PhOmp? 20 H-
o 254 C2HL o ZH ofpapl D 208600 226 0210 dd, ) O 100 Hez, 21 o piphl-20 10 60, 2014
PO anHL nu 2H of pipl- 2050 3 of PhOpipli-30 H-Sn oS 20 mo 21 of pipH 30 H Sy
oSSV

[0382] Compatind 2870 N L3 S difluorsbenzy hpiperidin4 vh-S-04-¢4.
methoxvhenzovlipiperidine L earhenylpicolmamide. T nmr (CDCL @ St i1 d.1 2.0
Hyopylt-oi, s 22 0Ll R0 T peli30 79 OH L )90 2, P of CJLOCH G, 702

CLEL oy NE 780 0TH il TR 2.0 e peli-dy, 695 20 ) 9.0 e YH ot CUHLOCH

|88
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AXN O a0 T, CalBRH=2 Het s aX oL Tt 1 20y CJHGE A -h FoT il H m,
PH of BepapE-20H 00 .01 cLH m papt 4 37T 0 s OCH 0 377 (i me TH of
BapipH-20 H-oo, 33001 m, BapipH-hy 2490000 < CULCRHEE 5 317 O m, Y ot
BzpipH 20 H 00, 233 210 n 2H ol pipH =20 H 000 225 2L L T T 9.5 Hez 2H of pipli-
N H6n 02 3, wn 2 f pipH=30H=3 TELof Bupiph-3,11=80 18230200 m, 31 of Brpiptl-
LA Leo OH m DH eEpiptl=20H1-30m = 877 N H]

[383] Compound 288 N S S dittucrabensviipiperidin-4-vi- 544
tlucsrobenzovhpiperidine- 1 -carbenvDipicolinamide. "H nmre o DO S 83300 i, pyH oo,
ST O A SO Ha pylI=35 Z01 O H A 3920, 5.0 Hz 2 ot CoHly 787 01HL m, NH
TRZOHHOAD RO 20 T pyEE TOH0 e 2EL T xS Ha 21 of Callby 6826021 dL T 0l
Hz. Cd T2 and Ty, 6062 0T L oL 1 90, 220 L CutlE H G 2ot o H me 1TH of
BpipH-2. H-0i 4,00 1L m, pipli=di 369 0 THL m, TH of Bapipl =0 H-60, 347 0111, m.
BzpipH 41 344 20 S CHLCAHEF a0 3TV E2H D e 2H of Bapipl 20 H 60 2078 GCHL me 21 of
pipHE=2 F=60 2 1T L T 1O, 905 e 2EL of pipH=2 o, LYS 20 . MH of pipli=3,
L85 1,70 (4, m T of Bapip 120 H-350 a0 210 mu 281 of pip 30 -3 7F e e DO
G100 1 -T10.5 = 365 M1

[0384] Compound 289 5 id-¢4-cvanephenoxypiperidine-1-carbonyly N 13 3
difluorvbenzyhipiperidin-4 vhipicolinamide. "H amr iCDOL) 8 .60 01T m. pyil-og 824
CLEL L J X Fiz, pv B35 F0T cUHL L R FLa N, 789 0Ll TR.00 2.0 o pyH-t,
TRR2HOL T O Tz 20 o Cull Ny 969 20 TR0 Tz 2H of C HON) ax7 i 2[10d )
Nz Al TP H-20 g 60X CTHL e OB T4 270 ¢DHL e PhOpipH -4 400 01 HL m.
pipH-6, 289020 m 2 of PhOpipEH-20 Heta, 3 o3 o e THD of PhOpapt =2, Heon, 109
2N s CHLCHEE S 24 BT EL mg TH o PhOpiphE-20 H630 283 2010 my 28 of paphi-20 Heo
SONOH L DTS T P ot pipH =2, H=60, 2031183 ioll o, D of piph-3, H-5, 11 ot
Phopipli-2, H=50 16202, mu 2H of pipl=2 H=S5: F omr i DOy 6 - 110,50 m = 364
R3EARS!

[1383] Conpound 2900 rere-buty ] 3-02-0 1 s d-cvanehenzyhpiperadin 4 vicarbamovly S4-
¢d-ttucrobenaylipiperazine- Learbonvlipyridin-Tvlpropyicarbamate, T nmr (DO S
NAZCHHL QT3 Fly pyli=65 803 0HHL LSS Flz PYCONH . 761 030 mL pyH=1 2H of
CHLONS, T8 20 LTSS T, 2o CUHLON L 727 C2HL Jd T ¥ o0 T 20 o O HL
TOLCHAERS Hz 2 ot ¢ L SO2 0T my NHOO- 303 (L nw pipl 4y, 3,79 02HL
m, 2T ot pien, 35362 S CHLCALEON or CHCUE 230 2L s, CHACUELON or

CHACAHL D 20 2H my 2H o przd 3017 o3 my PeCHLCTRCHNH L 2081 2HL n 21 of

IR
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pipli-20 ety 2700 3H my PH ot pis, Y8320 m, 2ot piea, 22100600 10,5 1y, 20 af
piptE-20 T6 220000 2H mu 2H of pipH-30H-S5 Lad 0 2H e PyCHCHSCHENET L Teo (211
m, Y of pipli=3 H-30 113 (9 s CiCH o = p96 (ML

[M380] Compound 2910 N T odevanobenavlipiperidin-4-v1 -3 0321 dioxo- 28,
(AN N OaR - -oxchexahydro-TH-thieno[ 2o -d Jimidazed--v =X 1110 T P -tetraona-1.20-
dizapentacesyls 3 i i dlnorebenzylipiperazine 1 carbonyhpicolinannde ias its
irflucroucetite sulty, -t TO72 N1

[03R7] Componnd 2920 Net -3 3-diluorobanzy hipiperidin-by D-5-(i §)1-3-i 1
fluctephenesypyrralidine - Tearbony hpicolinemide. g7 o0 539 N HT dfound [Me1] L
SO C Gl NGO requires [M 21T 3392208,

[388] Compound 2930 Nt Q3.Sditluorobenzy Dpiperidin - v 34

tolvloavy ipiperisding--carbony hpicolinamide, TUumy ¢«CIDCT 8 Xa0 (L m, pyB-fa, 804
L do RO Hz pubt S0 Fo3 o de D sS Hz NHY 2RSS oL G0 T 800 2.0 Hz pylida,
FTOUHL A TOO A OH Gt CALOH O RS QL do ) 603 My, CulE 20 M-t 6K 2HL L
JRIH2 2H of CHOH w020 0 HH w0 ) 9.0, 20 Hz, CAELFH 45 4536 0 my Phopipt]-4,
AOT CHEL m, pipt =T 389 CH L m. 2 H ot PhOpipt =Y H=on 364 (LEL mu THE ol PROpipH-,
o, 340 20 s CHCUHREF L 2083 02H 0 nn 2H of paptL-20 Hoa, 229 3H s ArCH 3, 2222
C2H L T Hz 20 of pipl-20 B, 2204- 183 (6 mu 2H o pipt A0 TS PhOpipH 201
S LN Ly XH ot pipl-A H=S 0w =SSO [MeH]

[N389] Compound 2940 Nei b 3.5 difluorobenzy Dpiperidin-4-vy 30404
critleeremethyliphenosyipiperidine - T-carbonvlipicolinamide. "H nmr iCDEOLg 3 8,61 011,
. pytlon X238 00HL do T 0 Hea pet -3 70 i1HL e N, TRS e L ded TR0 2.0 Hez
pPyvE-d TR OH LIRS Hz 21T of Cal O, 0098 2L LT RS e 2H of CUH O 6.8R
2 d ) 6.0 Hz CHLE 20 b 6ax cTHL wo T edr 2.0 e, CUELF 4 47800 m.
PhOpIp =4 00T CHHL me piptl=, 287 20 m 2H of PROpipH=2, H=on 326500 m TH ol
PhipipH-20 H an 240 QTE SO CHACUHF 0 335 CEHL mn TTE of PhOpiptL-20 860, 282 ¢ 21
m. 2H olpiptl=2 0 H=o3, 2 20 QHL Jdd T TTS 100 11, 2ot pip-20 H-6g, 21 2- 1R aH, m,
2H o pap 30 HES PhOpipIT 301 S0 LoS 2 2H of papH 30 TSm0 602 N H
[0360)] Compound 295 N L= 3 5-diHuorobens hpipendin-4-s 1- 3404+
flucrophenoxyopiperidine - L-carbonylipicelinmide. T nmr tCDCTL 8 560 (L mL pyH a0,
SONCHL R0 H pyli=30 792 01, mL N TR (L &G TR0, 00 H pyli-1, 6,08
CCHL Ll R0 Hz 2H ot Cal Bl 680084 (H mu 28 of AL CalFH 20 H-60 aoX L

br NSz CabEsH =0 32 (1 HD me PhOpipH =3, 400 cTH, m papl =1, 369 7 m. Ol

| w0
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S PROPIpH=2. -0, 36k 01 LT of PROPIpI2, F=00, 30000 o CHAC H Lo, 336
o TH of PhOpip! 120 Flog 283 CHOm 2H o paph 20000, 2222 22H0 e T 1O He 2H
et piptl=20 H=00, D1 RS ok, 2 of popH=3, H-5, PhOpipt-30 =50 Tad O mL M of
pipl =30 H 80 20 S25 [NEH)

(10391 ] Compound 2vfe N-g =03 S=difluorobenzy hpiperidin- by - S0 3= 1-
metiexyphenoxyipiperidine - T-carbony hpicodinamide. "Hoomr (CDC L a ©.60 ¢1H, m, pyll
e, NOFOTH L ) S0 Ha pyEl-30 795 0T 3 R0 H, VRO ZRKOTH el R0 20 T
pyil4i 00082 0 [om, Cat 1O [ CUTREFH 20H-00 o069 TH L i 9.0, 2.0 He.

CodLeF H=tn, 447 00 m, PROpipH =1, 401 ¢ T mu pipH-4s, 3,89 201 m 2 oF Phpipli-
2H e AT G S OCH L Sad oL mL LU of PhOpipH 20 H-00 330021 s CHCLETE 5
I35 ctH my TH of PhOpip 20 Tt 280200 my 21 ot pipt 20 oo, 2224402000 DTG
Liz, 2H of pipt=2 Heon %0418 06H e 2 oF pipH-2 H-3 PhOpipH-3 =55, 1.66 0211,
. 2 ol pipH-30 H S m 20 863 MU H] tfound [N 368 26537 O H b N requires
INH] 36300670

[1392] Compound 297 N i S-diftuorabenzybipiperidin-4 vl 3443 4
ditluorophenoxy ipiperidine- e honyhpicelinamide. T nmr «CDCT 8 8,60 < TH, m. pyll-
O 824 T d TR0 Hzopyt -3 204 0T d TS Ha NH Fxw L dd R0 201z
Py, 707 O H T OS Ha TH of COCHE 0 681 CH d Todt bz, CUalF 122 =00,
TR 1T 2EL L 21 of COC G 062 CTHL mu CLHSH 4L 28T T e PhOpapl -4y,
OOV e pipTT=Fn 288 2 my 2T of PROpIpH-2, Bl 2al 3, m, CHLCALE L THEoF
PROpap 20 H-6 23T oL mg TN of PROpIpLE20 FEo) 295 € 2H mg 2H of pipll-20 160,
A3 L 2H o pipH- 20 Heeh 208126 (8L pipH -3 H-2 PROpipH 3083 P nmr
CODC L d 788 1339 14000 oo STHIN CH] tfennd PNH L ST1.2302, Cullal NGO
roquires [M ] 3712307,

[393] Compound 29X 5403 bditlucrobenzovhpiperidine [-carbony] -N-i L0338
diflucrobenzyhipiperidin- -viipicolinamide. Tt nmr «CDCTA S SS90, i pyfl-6, 803
LA RO HeopyvH-S T 00 o L o RS Hy o NHD T93 285 2H me pyH -0 COCHLE:R
Sor o 600 1Tl T 28, 2.0 Hy COCHE FRS wor Hata, 6091 =60 83 1 3H m, COC L -
20 CAREE2 HO0 672 0T HL bre T wd He, CHCULEF - Lo3 i my TH of
Bopiph =2, Fl=t, .00 1L m pip=45, 270 00 mu TH of Bapipli=2, Hega, 361 (OFL s,
CHACH:F ey 23001 g BepiplE 30 321 ¢ LHL my BpipH =20 =60, 307 01 m, BzpipH 2,
H-tva, 20950200 2ot pip =20 H=oo, 2330010 m 2HEof pipli=20 H-6g, 22040030 m. D of

PIpL-3 H=3, TH of Bapipt-3, H=30 LSS CHEL m, TH of BzpipH=3, H-35 L7 odt m 2 of

[l
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piphE-3 18020 of BzpipH- 20 130 1 e o DULYS 7S K -101.20 1003 27 S83
INCFeUE] dgound [NELT] OARI D365 Cnll B NGO requires [M - L] 3822307,

[1394] Compaeund 9% Neceisi- IO A-di Huorophenosy e elehexyl-3-04-04-
Mlustophencoxy ipiperidine-1-catbonyUpicolmamide. T0mmr cCDCTa & 60 CLHL . pyti-ao,
NASOH LIRS Ha pyH-30 SO0 L 0 NS Ha N 7w e THLddl T X000 20 [ pyld-
G o0 2 dill 0, SO L M of Cotlbac e Re a2 dd, L9 S0 Ea Ty 21 of Cullgb,
450233030 e Cal o 232 cTH my TH ot eviiex -1 orevyHex - o Phiopipl ] 4y, 446
i LHL m HE ot evHex -1 or eviiextl-4 or PhOpipH-4a 2090 U g TH of evHexH-1 ar
cvHienH-4or PhOpipil=1, 289 2H i 2HE of PhOppli-20 H-6o, 260 0T my PROpipt]-2
Lo 230 01T my PhOpip =20 00 208075 (1 2F0 my evtlesH-20 -2 L5010 and
PROpPIpEE-3. H-S 0 YT nr tCDOL & 1004, 122,50 2 22 S25 [N a0

|1395] Compound 200 N-geisi-4-03, 5=difluoraphenvxy sevelahexyl i=3-¢4-13-
methesybenzovhpiperidine 1-ewrbenyvbpicolinamide. T me iCDCLY 8 860 01 m. oy
Co, X THU A D RS pyvl3n X0 (UL L TR 3HANH 7932 do v 0ty DH ot
CHLOCH o s T A TR 20 Hz petl 4 093 0280 o d vz 2L of CUELOCT
AAS-0 35 L m, Callal o LS eTHL o TH ot Bapipl=20 Hl-600 Bde oL mL e lest -1 .
-4 400 e TH mueviiexH-Tor IE S 387 (310 OC T 27701 H mu TH of BzpipH 20 H-
o LSO e Bepaphda, 3016 210 e 2H of Bzpiph 20803, 208208 (31, m, 3H of
evilextl-2, -3 H-5 H-0 and Bepipl =20 U500 189-1.7100H, m, 9 ot evliexH-Y -3 ET-3,
-ty and Bpipt-3 H-S50 UF nmr g CDC TG 8 210900 m =0 ST8 M H|

[0396] Compotnd 200 N -4 evanobenzy lhipiperidine 4-vle-Si 4 o4
crillueremetlivhphenoxy piperidin- Ty hpicolinamide, Hoamn cCDCLa o 819 011 JL ) 3.0
[z, pebbon SO oHL LoD SS Hzepeld 3 708 oL L) s 8 Hzs NH 764 02H 0L ) XS Hz
2 OPCUTEONL TASL A T 90 He 2H ot Co O, 780 OHU A LSS Hz, D of
CoELONG 728 oL ki st 20 Ha pyil-4n 0950 2H & T 9.0 He 20 of CalEd F o, 42
CHL epter. 3 20 Hz PhOpipl= 5, 40 e UL m, piph=1i 37800~ CHLCULON 338
CHL ddd, TI25 K5 4.0 He 21T ot PhOppIT 20T 234 2H ddd ) 125, 7.0, 35 [z 2H
ef PROpIpEHL- 20 =000 300 0 2HL ne 21 ol pipkl-20 H-6o, 243 €21 ne 2H of piptl- 20 o0
2192 (el L m, PROpiptl=3. H=S, 210 of pipli=2 F=35 1 7700 m. 21 of pipli-30 H-55.
TEamr iCDCT @ <616 m = 36N H cfound [M T SAED839C NG,
regpures [NEL] SH4.25KT 0

[1397] Compomnd 2020 N-t L-cdcvimabenzyvhipiperidin- -y - 3-i -1

metheevbenzovlipiperidin: L-yvhpicetinamide. T amr (CDCLy ST 1L & T 2.8 Hz, ped]-

42
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oL T TH SOt pyvE3 TS 2L O Ha PGl CUHGOC D, 7 790 THEL D RR
Hz, NH 206 C2HOd T80 Hz, 21 of CHLON)L TE2 C2H L T RS T 21T of CalfidN, 7,22
e dd 0900 28 Hey pyb-da 6o e 0L d a0 He, 200 o8 CAHLOCH D LO7 cTH D mL papt -
S 30N ETHL mu 2 of Bzpiph-20 H-6,0 OC e CHC 0N L 245 (L mL Bepipt 4.
S 1300H, my 2H ot Bzpipl B2 Het or 20 of pipt =20 H-60 305 Q0L m, 21 of Bopipt]-20 16
o 2H ot pip -2 Ha6g, D220 e 20 o papl-20 L6, 210020, m, 2ol papli-3, F-35
L7 0L m. Bepiptl 3 LS50 1OT 1 2H. 0 2H of piplE20 TS o0 SEONE ] oo
INDEIT] . S3IRONATC ol eNO requires [MaH] SIS

[0398] Compaonnd 203: S.0d (4 evanophenoxyipiperidine- earbonyl e Necicis y-4 14
tlusrophenoxyicvelohexyhpicolimemide, THnmr cCDCEy 8 X610 HH, L puH =6y, 8266011
JOIRG Hz py 30 807 0TH G T SS Hzs NI 780 o HHOddL T &0 2.0 He, pyil4a, 7ot
(201 90 Lz, D2H et O HOONT, 700-0,8.0 CHE my 2H ot O HRON, 2 ot CoTEFL 6,80
(L ddo b0, 33 Ha 2 of Calbba 2700 my PhOpipH -4 442 01EL me cHexH-1 4.0y
UL m, cHlexH=4n, I8RO mn 20 of PhOpipHE-2, H-éo0 365 01 m, TH of PhOpipl-2, -
a1, 341 L mo TH GE PhOpipH 20160, 2.06-2.00004H, my 28T of PhOpipli-20 HA6, 21 of
cHex =2 H-30 H1-5 Hen LaZ- 135 6s8EL 2H ol PhOpiplbi-30H1-5, AL ot cHlex =20 -3 -5,
H-60 " nmir (CDCT S 1223050 i 2 SSI M H | otound [ M H] L S33.2420 O ENG,
regares [MoH] 343200020

[1399] Compound 04; 5404 fluerobenzovhpiperiding Tearbonvis=N-reixy -4-{4-
flucrophencxyievelohesy picelimamide, 'Hoomr cCDUTa 8 861 (1H m pyli-m 8 23 (111,
o0 SO Hz peH - NOT L mo Ny 790 0 2H 00 21 of COCELEY 789 L ddl TR
O pyH-h T TE TS9O Hz 20 ot COCT 0 62007 2181, 10 My, 2H ot
OCH L o7 2H dd T vo, 45 Hz, 20 o OCH Fu da6 i THO mo 11 of BzpipH 20 HA6,
A2 0TH D my cHexUH -1, 09 T m, elexH=0 2706 01 L o, THE oF BepipH =20 Heog 3051
(UL m. Bzpipld 40 2040 2H mu 20 ot elHexH-20 H=o0 LRS- 173 0100 m. Bapiph 20 H-S.
e et eblexd 1= TE=20 =S, H<on U nme «CDCT0 8 1000 < 12260 mm SAK N ) s tound
NV TE L SAN2HIN O H FONCOy requires [ NE2FT] 54823560

[U400] Componnd 308 N - Hucrophenoxy sethy - 3= 1=
methaxyvhenzovlpiperiding- T-carbonylipicolinamide. T nmreoCDC TG 8 .62 08 m, pytl-
A NAD T Ll A0z NHE 25 01T VSO Hleo pyvl 3 7 0d 20 dl 0 808 Hle 2H of
CAHLOCTTS 700 O HL dde FsO0 LS Ha pytl4 700 6.9t idb m 2H of CLELOCTE L 28] of
oL AT T 0 RS T 2 ot Callsbh, hes T HL my TH of Bapipt-20 ey 4102

t2L 0 A0 He CH-OCH B AN 2HE o TS 2 NUCH -, 373 oL H me Bzpipt-20 Hem,

[y2
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SA3cIHL pentet, 70 Uz, Bepapil=h 318 280 m 2H e BepipH=2, L6, 201 ¢ m, TH
Gt Bpiphl=20 =350 1891 8 (3 mu 300wt BypiplT-30 H=50 S0 nme CDCT 3 8 2122 60 m =
SO6 N

[0301] Compotnd 206; Sid o4 evanophenaxyiprperidine- earbony e N 2 4
flusrophenosyiethybpicolinamide. L nmr oCDCT S 82 L m. pylt og 330 L) 60
[ NFION26 L 73y pell-30 700 0L dd TR0, 2.0 e, pyH=hy o0, )
QO 20 ef CalEONL 700095 0 H oy 2H of CobLONC 21T of ColL B A0k 7 12110 Gl T
S 2 of Callb i 470 01 i, PROpipH -5 03020 0 ) 5.0 Hz, CHWOCE L 3.8y
AL L 2T of PhOpipt =20 H=00 NFRCH 0 303 ¢TH o mL TH of PhOpipt=2, H-60, 330 ¢TH m
TH o PROpIpH=2. H=6o LodedH, o, PROpIpH=20 =30 5T nme iCDCT oy & - 122000 = IR0
NG

[0402] Compound 2070 N- L -clevanohenavhpiperidin-d-y1i-3-i 3¢ 1-

flucrobenzylexy eetiding Laarbenyhipicolinamide. "1 nmriCDCL 8 K76 (L m, pyl] 65,
N3 OHHL L) RO H pyH=30 K06 01T dd TS0 00 Hy pyli=4, 792 0L ) RS 1y
N 760 200 d T RO e 2H of CTLON) 740 CHL G E 80 Tz 2 o CJHLEONG, 730 1241
i DRSSO HZ D Gt Ca L 703 (OFL GRS e P el Culizla, 16020, m,

OCHWCHL L 3340 me TH P A 20 -4 J3% cTH d AB svstemy T o0 Hz T of
AZH-2 0 H-A4 321 o m TH ef Azl 20 Heds 130 TH o THE P AZE20E 60, 401 0 1L
anpipli=dac 386 0L s NCHACET RN 3R LT R5 Ha AZH-20 2812 m, 2 oF
piplf-20 100 223 C2HL v ) TS Hz 2H et pipl-20 105, 202 CH e 2EHEof piph-30 H Sy
LOS2H. . 2H of pipE 20 150 F nmar tCDOT 8 11360 im0 SN A H]

[0403] Compound 208 Nt =03 30 gorobensybpipenidin-d-x 1-3-0 204+
flussrobenzyloxy wzctidine L-carbonvbpicolinarside. " nmriCDOT S 27001 HL kL1 2.0

L0z pyli-an X160 TH G 80 10 He peli-30 700 (1L ddl ) 8.0 2.0 He pybl-ds, 787
P X He NHL 724 2HL dd TS s Hz 2H ot Gl b 695 21 1 88 FEe 2H ot
CoHab ART L my, Cal B2 0 HeA o6l T, J 90, 23y, CulEH=1 L L m,
2 e AR 20 or CHECGHF L 237 c1H e TH of AzH-20H-d or TP CHC T 4031
cLHL d AR svstem T o0 [ TH of AzBE 20 H 4 or TH of CHWCAA T, 415 0L m. TH of
AZH20 =5 A0S e, T of AZLGD H=1 39 Lol mopaplt=4s, 3061 S

CHA I 208 TH me Azl 27520 my 21 of papl =20 TR0 2006 218 L) TS He

DU oFpipH=20 H-e), 195 (O m piph=2, H=30 139000, mL 2 o pipH-=2, H-3 7F nm

CCDCT @ =TS, -V 13,60 m =2 339 [N L
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[104] { ompound 200 N-cL-devanobenzyhpiperidin-d-v-6-i 1. 1-
methosybenzovhpiperidine [-carbonyvhinicotimannide. Compounid 209 was svirthesized as
Fostlomw s

Coupling of the benzovipiperidine

0 t”)
H{:")\f/N‘\Q‘ /L:\\\“f‘\ /"xN/‘\\T.'\k
. —_——
J]\:%J\‘/(:’\ “\‘:'U\ | e | h.:/ Q..
] T It
o < Cr
[1403] Losa mixture of $-6d-methoxy benzovhipiperine hvdrochloriae ¢2.00 ¢ 782

mraol, 1O g and S<omathovyearbonyhipyridine-2-carbosylic acid o LY g 7680 mmol, 1.6
i dimethvltonnamide S35 mlo was aidded methylamine (2,72 ml. 1955 mossl, 2.5 e
fidlowed by AT (297 ¢ 782 mmaol 1O eq) Tha reaction s strred @3 room
temperature B 4 hours belore partitioning between BtOAC e 230 ml oy and water-Nol 1 O:
(10 200 ml v The orgamics wore Turther wasbad with brine of S0 ml o wator ¢ 130 miloy and
brizio ¢ 130 mly dried tNa-SO L and comeentrated wader reduced pressore. Column
chromatography osilica. 4305 MeOH -CHACTo vielded the coupled product 12,39 ¢ 800 s a
whire foam: T nrer (¢ DCL S 9,02 8L m. pylin 20 G ddl VNS 2060 2 pyE]-2a TG
P2 L0 T 2H ot CQHLOC s T60 LD S0 T pell-2, o800 JL 90 s 2H
ol CHGOCH 460 cTEHL mu TH et Bappl 20 H-o0 3R 300 <0 1T x OCH 0 382 CH me [T
ol Bapiphl-20 100, 37703 S0 T x OCH o 3 4e L . BepipH-4y 1oL ddd. T 140,
10,10 Hz T of Bapipli=2) Heop, 20201 oy TH of Bepipli=20 =00, TOS- 180 (11 m
L1 oF BapipH-2, H=35, 1831790300 m. 3H of BapipH=20 =S5 7C nme i DCLa$ 199 4
TaO6 TOSO 1635 1377 1406 13810 JR08 1285 1203 [23 10 130 3540825 400,
A2 LR RN R m 3N M H] ctonnd M H] LIS ISES OGN O reguires

IN- LT 3NS 1602

Hydralysis of thie mcthyl ester

[04006] Tea solution ef the pyridine methyl ester (2,29 0 626 nunel, 1O s in
werrahvdroturan- methanel 0 2:1, 30 mL1was added an aquecus selution ot Tithiurn hydroxide
menohvdrare 79 w0 IS P7 mmaol, 30 e n 1 ml ot waters The reaction was stirred at
ool emperanire for 26 mmmies betore neutralizme with HOT iapprosmuately 2.4 mi ot a

M sofutionn The scaction was concentrated te drvness te viehd the orade carbexy e acid

[ 43
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CLONg as g white solid. which was used witheut puritication: T nmr (1, DMSO3 8 897
CLEL my py Lo, 5. 08 0 THL Al I sah, 2.0 Lo pyH=dy 703 (2L J 9.0 Hel 2 ot

CHLOCT 0 78T Ikl D s LO Lz potl=2n 7040 200 40 090 2 24 ot OO0 :
S50 CTHL me TH of BapipH-20 o AR S0 1T xOCTH 0 376 302 221 TH ofF
Bzpiptl=2 H-oo Bopipbl=-3o 223G 00 my TH of Bzpipl=20 =6, 200 1L, mu TH ot Bypiph-
2o LR o H me TH of BapipH-30EES 0 Tox bl nn L ot Bepipli-20 1130, 1840211
L P ol Brpipt1-3081-350 m 7 208 [N H

Coupling of the benzylaminepiperidine

) i Lo
R . RE PR P TIN E
R s P >
=, L _»-[-\ | s ). - t% /I| _/r\ o \T\ /:] } PR AN,
i ] [ [ LT
03 ]\/" Nt
[(1407] To o suspension of the erude prridine carboxvlic acid (208 o 6. 26 ek L eg

amsd -idd-gvancbhenyy - arinopipieridine dibvdrochloride « L0 w626 mmal, 1.0 eqrin
dimerhvltaormamide (S0 mlo was addad wicthylamine €305 mi. 2191 minol. 2.5 o

LATEOC 3% o020 mmol, 1O eqr was addad ferming w vellow selurion, suhich was stirred @
room emperatare tor o hoes, The reactiom was partitioned berween PHOAC £ 200 niloy anad
water-NatlCO o 2Ky ml o Lhe erganies were washed with bring o 13 ml oo water € 150
ml g and brine o130 ml s before drving (Nu-S0 3y and concontrating undar reduced prossure.
MPLEC 2 S A COH-CHACE vielded Compaund 200 0202 g0 S3%0 over twa stepssas a
white solid = ' nmr cCDCT S S84 L dL 2.0 e, pyH o 80601 dd. 180, 2.0 Hz,
pyH=0 FRS 2L G TRES He 2H ot CALOCH L T80 00 LT 75 T e 30 S5 1O .
PSS M of CHLONY 7R OTLL TN Ol 2L of Cub L ON L 68902l J 9 Hz 2 of
COHLOCH a6 23 01T AT 28 Hzs NThe 63 a1 me TH of Bzpiph 20 TE63, 39N THL m.
pipli=da, 387 01U, mu TEEof Byzpiph =20 B, 8T 030, OC Hlan, 33000 0 H, s, CHEC T ONY
AAT O n Brpiplt 4o S0 e THL me tH o Bepiptl 20 T-oh 3040 HL ddd. P TTS 106 3.0
Her o HE of BopipH-20 H-600 27700 Ho me 2H of papH-20 H-6x 20 LE D ddl T TS TG0 Hez,
JH e ppl 20 000 197 6 3H e 2H o piptl- 201 S0 ot Bepipi 120 1300 LRS- 172431
o 3 of Bepip 130 1130 1LS0 2H n 2H o pip - 2011 65 ¢ amr i’ DC T 8 2000, 167 0,
Poadoo, THZ 7130 14740 {4400 1339, 13210 1300 [LG, 129 30 12K 5 1225 119.0.
LR 1108, 62 A 3850325 170 30,7 2.6, 42,0, 320, 28, 2X.5: m -0 36k [M -1

cfound [N H] L S60.27400 C o aaN<Q), requires [N HT So6 276020,

[U40K] Compound 210 oN-t 103, S=diflyorabenzyDipiperidin- -y h-fw-ib-t. -

methesybenzoyvlipiperidine Tearhonyhnicotinamide. T nmr oCDC L @ $00 01 d. T 2.0

NI
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Hozopylisoo SOLD o THL ald TNSO 20 Tz py = T8 200 d0 9.0 T 2H ol CaHLOCH
TASOIH TN HeopeH-30 6098 L dL T 90 Hel 2H of COHLOCH o0 60x7 21 dL T 60 A
CHE HU =00, 607 cTH i 190, Y 0 He, CObE -1 632 0TH dL 75 Hyy NEHL L0
CLEL nu TH of BapipH 20 Heoea J00 cHHL o pipH 40 392 0L . THL BepipH 20 H 6, 387
tAL S, OCTE L 283011 my BopipH-to 38 OH, SO CHA 0 32560 mu T of

Bypipt -2 Fl=tk, 301 0L me TH of Brpipt =2, H=6h, 285 (CHL m, 2 b pipt=2, He6o, 219
e AT TS 10 Hz 28 of pipli-20 H-00 2,02 GH m. 28 of pipli-30 H-S0HH of
Brpipt=3, H=550 P 921 7606 20 mg 30 b Bepipt =20 H-30 163 (3 nn 2 af pipt-2, H-55;
" amriCDCTa S 1105 m = 378 [M 1]

[(1409] Compound 311 N-gicisi-4-i4 thorephenexy wyelohexyv] 5444
methioxyhenzovipiperiding-1-carbony bpicolinamide. "Hoomr oCDUL 3 K61 U T 1S
Ha pyH-63 X281 d T SO e pylE 2o N0 e L A0 T RS T NH T o4 2F0E T [
TH e CAlLOC T T80 L dill ) R0 20 e, poil=1, T 006000 1 my 2 H of CJHOCH S
2HA CutlF L 687 CHL QL 100, 35 T 2 ot Culldn doo a1 me TH of Bzpiptl-20 HE-oo,
SA2 0T me eltex - T 00 L g eliextH 43 38R G0 S OCT:L 37X L m TH of
BrypipH-20 Haoy, I3 ECLEL i, Bepiphl=dn 3160 200 m 2EH ot Bepipl =20 Heig 207200 03]
m. A el eHexUH-20 A0S0 H 60 BzpipH 30 H-Sy 180075 (oo, 91 of e lex 20 H-30
T30 o, Bepiph 20 H S F nmr e DO & 12360 01 20 560 [N

[W4E0] Compound 317 N-itoini- b ed-tlyoraphenoxy e ve lohexyl-53-4-1.3-
Mucroplicnesyipiperidine T-carbony hpicelngmide. T nmriCDCTG S w61 (T m, pyH o
XS CTH, Ao X0 e, py =30 SO0 e T XS Lo NG TN e kb ) 8L 20 Hy pyl-
4y 200a04 04 m 2 x 2H ot Cu L ecsvaond i m, 2 x 2ol CULEFL 352 i m
cHextI-1 o PhOpipil=4y, A2 ¢TH my chHlexH-T o PhOpipt-4a L0 o1 L m, eHexl=-hi
RO e 2H ef PROpip L 20 o 303 0HHL me TH o PhOpiptL 20 T-60 336 0L m TH

of PROPIpH-Y, H=03, 20621 750 1310 m, PhOpipH-2, H=3, cliexT -2, 11=30 T3 o0 F wior

4

(CDCL & 12250 12350 20 836N L treund [N T L 3362406, Ol 1NLO),
requires [NCE 336,235,

[0411] Componitd 2130 33 o evaophenoxy kezetidine -1 carbony e N 1438
ditluorabenzy lipiperidin-d-y Dpicolinamide, "H omr i€ DL 3 874 O, m, pyH-o), 8,19
CLHL L IR0 iz, pyH 3 803 oL ddo ) 800 2.0 He pyli-da 28t a b m. N 785 12H. d,
JROH Y ot COHBONL R DH LT 60 Hz Gl b2 a0 675 O H L d e 0 He, 2H
of CLHON L 602 0 TH o J oy, 20 1 CH-F:H- 40 8020 THD mo AzHE- 3 et 211 dd.)
IS 60 Hz H of AvH-D 0 H=-30 327000 m 2 of A2 Hab, 39 b L m, pipH=d

97
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A PH S CTEC HE O, 276000 m DI o pipEE20 Heon, 200320 0 F 1L O A 2H of
Pipl-20 Bt 1930 2H. m. 28] of piph-3. H-55 LS 2H m0 2H of pipHl 30 H-5% FF nm
CCDOCTy O m 20 335 M T vfound PNTET CSR2.2060, Cut 1 N=O Crequires [N L
S32.2155
[0412] Componnd 314 S 34 evanophenyle- 3 67 Koqetrahvdro-[ {2 4 frtazoli) 4.5
alpvrazine Tcarbenvli-N 01038 difluercbenzy hpiperidm-4Tipieolinamide. 'H nr
CCDCLa A RTTHL G 25 Has pyl o 830 0THL A D S0 Hz pelE-30 800 0L dd, T 2,
2Oz py H=dn T30 HL LTSS Ha NEDL 2000 HL U SS T, 2H ot CAELONL 7onaci 21
TGO HZ O of CabON s, XK 20 d 3 6.0 Ty, A LESHRD HAfal fox tTH, o 1 v, Y
Lz, CATERT1E40 507028 by s 21 of triazolopyrazmes, 427 21 brsc 21 of
mazodapyrazingy, L0 2H, m, 2 of miazelopyrazines, 02 0 H, m pipbl=1a, 3,19 H S
CHAC s n 28 200 m 2H of piphE-20 Hleon, 223 21 dd T THA 0.8 Hz 21 of pipH -2
FE=i, 203 T i 2HEef piptE=2 T35 1ax 0 m 2 of pipl=2 H=3 8 F nmr o CDCT 3§
TS 20 ANS [N e ]
[U413] Compoundd 218 Negi Is o= dacd-cvanaphenoxy eovelohesyTi-o-03-i 1-
methovybenzovhipiperiding-T-catbonylinicotinamide. "H nvar CDCTo S X920 TH L ) 1S
o pyH oS L dd TR0 20 Bz pyildn Tod 0 2H 03 Hel 20 of e A HHOCTH @,
TololH D PSO Hae pe 30 787 I D) 2H of CoHLONG 096 (28 J, 190 Hz, 21T ol
CAlLOCH o, 0,30 2L A T8O, 2H of Ca LONy oc T3 e TEL LT R H2 N L7001 m.
Lot BapipH 20 H-6) 202 6 THL mucHexHE-10 4012 0T HL n eHex 4 393 ¢ g TH of
Bumipt]=20 =000 AR (L~ OCH 383 ol ome Bepipl=h 2285 010, e LU of Bopiphi-2.
Foo, 30T oy THE of Bapip 20 H-600 211 (2H my 20T of eliexd -2 HA0, 204417
CLOTL mL 2 of eHlex =2 =6, cHoxH-3, H=3, Bzpipt-3 150 " oo cCDCLa 8 <616, -
P18 20 SOX N HT ftound [NTFE] O30T 260320 Cal NGO requires [NETT] 307 2002,
[d14] Compound A N-tteis=d-td-yorepheness kvelehesy - 4o+
methexybenzoyhpiperiding- -carbonylmicotinmnide, 1 nnmr iCDCTO 8 R 92 01H, J) ]
bz pelb oo XT3 e THL B 80, 2.0 Hzo petl A Tad (20 0 T90 Hez, 2H of CallOUH =,
TOSCHHL A F RO Tz pyH -3, 700 694 63H, me 21 of CLHLOUH S 2H o Cull L 686
C2FL dd, P LS T 2 et CoHL s 6.9 T d ) R0 Hz NHD L TO 0 TH mg TH of Bepiplt-
2060 343 L ms eHex T 30 T oL m ehlext -4, 395 ¢FHL mu LH of BapipH-20 Heby,
ARRAH S OCH L 28201, mL BypipH =y, 3226 L dedel B 1R 1000 33 Hy, TH of

Bzpipt 20 H-00, LTO ekl T ELSTO0 3.0 Ha TH of Bapipt] 20 H 600, 209173 0121F m,

|G
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BzpipH- 3 H S clex 2030 H-S0 00 VT amr i DO S 123 40m 20 860 M)
ctownd [M ] 3602811, Co g UNSO L requires [Mes T 560, 23555,

[IH15] Componad 2170 N=t L-i-d-Huorobonzybipiperidin-1-xh-6-i1-i. -
methoxyhenzovbpiperidine- T-carbonylmicotinamide. "1 nmre DU S X80 0 H, dL T 26
Heopyll 6 N2 0L &l F S5 20 By pell 3o, Tod O2HOd D90 He, 201 of ¢ T0C H 2,
TOXCHL A TR0 T py-20 T 30723 QL m, AT et Cothl 7.0%-0,940 01T m. 2 ot
CHLOCH S 2H of CHLEL 022 0T HU AT 8.5 Hzo N dou o LHL my TH of Bzpiph]-20 H-6),
S.023 CUHL e piptl-4a 3930 H m TH e BepiptE-20 1160 S8R 03H s OUH O 332 (1 m.
Bupiphl-di 370 0TS0 CH 0 325 0F L do D100 100050 Hyo U ol BupipH =20 H-60
10 CHHL m U ot BazpiptE 20 B9, 20850 2H0my 2H of paptl 20 00 2006 200w 1S Ha
SH obpap =20 o 200 03 m 2 ot pipt =20 HS0TH o Bepipb =20 -5, 1932181 (31
. 3T of BapipH-3, =30 LaR-TAHCH m 2H of pip -2 H=30 F o (CDECLa 8 1189,
o SOO NG fround [ M L339 2708 Ol UNGO crequares [N T 33827155
[D4ta] Compound 3N fidcdomethoxvbenzovlipiperidine- T-carbenyli-N-01-(4-

methoxybenzylipiperidin-4 vimicotinande. T omr cCDUT 3 SO0 TH. L1 2.0 He pylf-

AL RO dd D NS 20 Hl, pyH=ds, Tl XL A D90 Ty PH of COCRLEOCH 0 7620
UL do N0 T pyH -39 Z220 200 de ) SGS Hel ZH o CHCHLOCH S 6,05 0 280 d0 T v He

2H o COC HOUT o 038 2T AL TS Tl 21T of CHACJHOCH 0 630 0T H L30T RO
NIy Row oL m TH of Bypmpl=20 0=05 L0 0THL, my piptsda 293 (1L m, TH of Bypipt-
2o ANTAH S T OCTL RS0 GAHL S T X OCH . 332 01HL m. BzpipH-45 3,45 021
s U Al OC a0 308 0 THL my DH o Bapip =20 Haod, 310 0L dddd, T 1200 T, 301 s,
FH o BepptF-20H 600 2085 280 o 20 of paptL-20 H o 20045200 e 0 TG ELe, 200 of pipl
Sobloq, 200 GHO L PH o pipb L2 S T of Bamipli-3 H-5y Fu2-LRT 03 mL 31T of
Bzpipt-30H S 239 CHL nu 2H ot piptl S0H Sz 20 S71INC L found [INTTIT
STL2NGS, Ol NGO requires N[ ST 249150,

[0417) Compound 2190 6-Ch-tdcvanophenoxy ipiperiding-T-carbony Ti-Nei 1-; -

methos benay Dpiperidin-i-vimicotinamide, T mmr (DO S 890 CLHL L 1 1.3 Tz pubi-
LR I2 0 A I 0, 2k Hzo pytldn T2 o TG T NG Hzo peb 130 2590 20 dL T ut e,
2H oFCUTOCH: or CoHONL 722 (OH0 L 2.0 He, T ot COlEOCTH: cn CalLONg, 6 06
(2HL A 320 T 2H of COHGOCH : or CoHON L NS (2Hd ) NS Hz 2H of CHLOCH - or
CUHLONL 643 (ELd 175 Hzo NHi daav o LH my PhOpipl-2a, 2010 0T m, piphl-4y, 3,90
C2EL 2 ot PhOpiptl=20 Hl-on, 376 (3L S, OCH oy 2700 0H, my TH of PhOpipt -2, H-00,

LSO ne T ef PROpip 20 Heon 348 02H s CHCAHLOCH 0 2088 QT o 21 of pipld-

|99
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YE6y, 216 T L0 L 2 of pipH-2 -t 203193 0SHLm X ot pipli-2, H-3, 3]
af PhOpipH-20 500 Lo ciH mu tH of PhOpipll 30550 162 0200 me 21 ef papl-30 13y
m o SSEMeLE]

[418] Cornpound 220 6=t 4-cvanophenaxyopiperidine-1-carbenyle N1 o4
flucrobenzy piperidin- b-vTinicorinamide, Flome i€ DCTo @ X860 THL L T3 He peli-fo,
N0 GTHL kb 3 8.8 2.0 e pyH -4 7od (L do D NS Tz pebE 250 T3 20 dL ) Hz 21
of CAONG, T25 O my 2L of Culbabyn o9eci THL 600 8.5 He, 2o CuH g 6,00 (2EL d,
9.0 He 2H o CALONL 616 e LH mo NH Aed (U m, PhOpiptl-4 e 399 ¢THL n piptl4
SRPECHL mu 20 et PhOpipt=2 H=oo 363 (H me TH o PhOpipbi=20 H=00 3531 QH s,
CHACAGE A4S T my TH o PhOpiphE- 20 116w 28821 m, 2H of pipH-20 116 2019
2 200 of papH-20 HE oa 2202 Ta2 a6l m, 20 of pipH-30 H-SCPhOpiplE-30 TSy L
E2H o, 2ot papH -3 H-S 0 o0 SN

[(419] Compound 221 Nedieive-dodbevanophenosy evelohexyiyo-i 404
cvanephenosypiperidine- 1-carbenybnicotinamide. 1 nmr (€ DCT S 893 (1L dL T 2.0 1z
PyVE-OL RS OTHL G VRS 2.0 1z pyH 43, 702 0L dl SRS e, pyb -3 788 2HL D I NS
Ha ZH et T x Ol BONG 780 T )0 He, 2Hof T HON R 693 2 d0 ) XS He 2
ol Tx CALENL o Ui 2H L Tu0 iz 2H of T x CHLON L6837 (L dL T80 Hzo N, 40w
(L ponter, D 20 Lz, PhOpipti=-t Lol oI my eliox-1n 10 0 THL my eHexE=A4y, 3,496
t2HL o 20E of PhOpipt-2 0000, 370 01 mu I of PhOpipl-20H 63 L4801 L s HHE of
PLOppEE-2 =60 20112200400 3H my 3T of PhOpiptl-20 DS ctlox D20 =3 H-30 H-6n, 1 9.
[ 23 09H e YH o PROpipER-30 S0 cHexER20 HE30HESC H o 20 350 N1

[ 420 Compeund 222: bod-t4-cvimophenoxypiperidine-T-carbenyle N 1- 3>

dilluerobenzy hpiperidin-4-vimicotinamide. "H nmroCDCLy 8 2xd (1L A T 2.0 Ha pyvil-ow
ST CHHL e TR0, 20 1z pebi=dy, 739 0Ll ) K0 Tz, pebi=2 782001 JL 0 90 H H
of CLHONL 690 (2H L T 98 e 2H of CHON L 680 20 m, CHRE 20 Hed 6062 (111
o a0 20 Hy, Cal i H= 621 (L L) S0 T2 NHY Lo b EL hepter T 20 He,
PhOpipH-r 300 G ny pipElde, 3.5 2HL ne 2H o PhOpipt]l-2, H-63 306t didd. |
1300000 3 5 Hz, TH of PROpipH 20 H-60 347 cLHom, T of PhOpipt-20 FE60 3420 2H 0
CEDC SR 00 2780020 mu 2 ot papl-20 H=to, 210300 10 0 TS T 20 ot pipt]-20 [0,
200198 S 2HE ot papt 30 FESC ST of PROpipH 3035 11 aTH mu HIT of Phiypapl]
S LA6 200 n 2H of pipt L3 1S UF nmr cCDO Lo @ T8 a2 360 (M
[421] Componnd 323 N-i L-i-bevinebenzyvhpiperidin-d-y Li-6-¢ 1=

cyanophenuxyipiperidine- 1 carbonvhmicotinamide. ' umr ¢CDCT & 80 1L . pylE o,

200
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SR b dd ) RO 20 Hy pvb-d Ted (L dL ) RO Hz pyB-2 Toel QL LT RS L 2
of TN CAHLONL 2SN 2H QTS S T 2H of T CHLONL TS (2HL L T RS HA T x
CLHAONL 086 OH A 190 ey, 2H of D x COHLON, o8 01 HL JL ) 8O He NH ) 70 0 THL
penret. J A0 2, PhOpipH 4 20T 01THL mu pipH S 390 02HL mu 2H of PhOpipl-20 00,
370 0 H L m Lot PhOpip 20 Hetoo 356 0211 < CHACHLONS 283 Q0 m, 2 of papli-2,
LE-63, 22000 6 0 DS T 2ol iphl=20 <o, 22020 o3H e DH ol papdl-30 FE-3, 3 of
PhOpip-30 H S0 LSTolHL me T of PhOpiplE-30 55 Lal i 2H ne 2H of pipll-3 -5
mo SAG N H

(0422 Compotnd 324: 6eid (3 evanophenoxvipiperidine - l-carbonvl e Negicis y 4 i 4
tlucrophenoxyicvelohexylmicotinamide. Tnmr iCDCE 8 X i HL L ) 13 Hz pyli-6,
SO ot ddl T 0020 Hzopyll-, Zo7 oL do D SS Hz pyEE 2y 759 2HLdL ) 9.0 He, 2H
of CAHON 697 C3H mu 2H of CHLON 2H ot Calb b n o X322 mL PH ot CoHda 6.0
UL oSS He NHu 470 0T HL e PhOpipH by £ 44 0L bross eblexT-Ten S0 1 HH m.
cHlend =i 390000 m. 20 of PLOpiptl-2 =00, 372 00 my Lot PhOpipti-2 F=63 358
LT L TH o PROpapEE-20 HE60, 2090 LosgSEL me ST ofetlexI 20830850 16
PhOpIPH-3, -85 190173071, m, TH gt eHext =2 T30 F1-5, H=6, PROpipH -3, H-3 71
pnr cCD La s 12330 o0 SEV NG dfound (N T L S48 25T € o HGFNGO, requires
INE=LE] 3432007,

[423] Compound 25 N-to-td luorophenoxymridin 2vh-6-04-i4
metboxybenzovhpiperidine-1-carbonylnicotinamide, 'H nme oCDC 33 987 01H, s NH.
SUd o pyl-en w47 oL ) 208 Hao N Oepy o0 S3ZETHL ded T 900 2.5 Tz No Ok
pvil=h SO DL aed T RO 20 Hz, pybl=by, 790 OFLdL T 0 M2 21 ofF CAH GO0 H 0 701
CHHL 0RO Hzn pyl D 3 701706 400 ne 2T of CT00 H 21T oF O 697602 (3L
m, Lot CA LENCO-pyH=20 Lo oTHL my, TH of BapipH-=20 Heig 38R 31 s Q0T s, 3N
UL m T ol BapipH-20 65, 334 U m, BapipH 4o, 3283011 2HL ne 21 ot Bapipt-2.
Fl-tn 202 0 T,y THEof Bypip =20 135 L2-1 82 ¢ 3H, m. 311 of BzpipH-3 H-30 Y o
(CDCT & TIsOr m 2 S35 NP ] dound [NEH CSSE 2207 Oyl 1N O requires
INFOH) S332030y,

[0424] Compound 2200 feid-td-cvanephenoxyipiperidime: Iearbony Nt 604
flucrophencexyipyridin:d vimicotinamude. 'H omr fCDCT 8 94201~  NH L 893 01H, m,
pytlon S A2 AT 2.5 Hzo NCO pyvRoy, 853 0L dd T 000 208 Tz N Onpyl -4, 8012
CLED Ji TR0, 20 Ha py =4 7000 O H LT 90 Tz 2H ot CAHON L T3 L JL D N0
Py ZONH ne 2H o CHLON 2 of CalhiF i 6.07 0403 . 2H of CHLEON. O
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~

PyER20 A4 71T ny PhOpapl-3 399 0 TH m, T of PhOpipbl=20 6, sl m, L er
PROppHE20HE6) 2 o3 L o, TH of PROpmpHE20 H oy 3440010 mu TH of PhOpipH- 20 1
A1 2719 L mL 2 of PROpPIpEH -2, H-5y EaS et me TH of Phopipt-2, H-30 7F nnre
CODC L DN 2 AN cromnd [ND- L] SINCTOURS 0 0PNy requires

INETT] SANCIRRS Y,

[0425] Compound 2270 éad-td-gluorabenzyhpiperazine earbony e N-01-i4
miethaxybenzylipiperidin-4-ainicotinamide. "1 nmr cCDCL 8 KRG (L L) LS e pybi-
O, NPT O AU 8320 Hey pyH-da 262 (THL &0 T 78 T pyH-200 72027220 ol o m,
af A 2 of CoprOCT 700 L 1 183 He 2 of CELE L 6360 0L d T v0 e 20
of CLHLOCH o 634 LAl S0 Tz NH 402 cLEL . pipL4i 2800810 g 2H of iz
OCH 0 3520 ny 2 ot piza, 330 2 s CHACUE L o CLECHOCT 0, 339020 S,
CHACAHLE or CHACUOLOCH: L 289 C2LE e 2H of pipH-20 e 2083 21 1 TS0z 2H of
plan 241 mut T30 e ML otpren 2090200 0 TES T 2 wf pipt =20 H=m0 2,00 024
. 2H of pipt L3, T30 Le3 210 pn 2H o pipt 30 H 350 F ameecCDO 8 11850 m 21 346
I

[0420] Compound 228 teid-(d-Tuarbensyhpiperazine- 1 -carbonvly N L4
Tucerobenzyhpiperidine4-ybmicetinamide. T nnr i€ DCTa S €020 THL m. pyE-ég, 815 (1L
J IS 20 He pyHE T2 CTHO G T SO pyEE 3 TR0 T 25 (L omL 2 X T o O
TO6-0097 CHEL L DN 2 ot Callg I 0,60 ¢ ) 70 e NHa L0 L m, pipli-4, 380
(2L e S HA 2H ot pizh, e GHos T CHEC L EFL 380 GH L e 2H of pizs 1x

CHOC 0L 200 2H L my PHE o pipH-20 =60 280 0 00 DS He, 2h et pizp D00 LT )
SO Hz 2ot przn 222350200 1) 11O Fe, 21 of papl 20 EEo0 206020 m, 2H of pipli-3
20173 QUL mL O H o pipl=30H=30 Y nme cCDCHa S - 11EA, =118 = S [MeHT
[0427] Compound 329 5403 4-difTuorchenzevhpiperidime 1 carbonvle N o id-
methoxybenzy lipiperidin - vhpicolinamide. T nmr cCDCT 8 352 (1HL m. pyl 66816
L A SO0 Tz py -3 7R PO HL L D70 b NH 779 0 20 m py -4 T o CLE o,
TRTEZHOA T 9O He 2H of ColEOCH L 683 (LEL m HT P CUILE g aXS i1 my T of
ColleF o 70 20 d ) NS T 21 o CUHLOCH 0 437 L . Bapiph -4 293011l m
pipH=d 2730 SO0 T, 3685 01T my TH of BepipH =20 H-o0, 3426020 K

CHALOCH D 3234 cTHD mL Bzpiptl-4a, 300 ¢ 2F mu 21 f BzpipH-2, 1860, 279 0 2H m.
2 ofpipH-20 H=o0, 203 L K3 TS S Bl 2HE ot pipl =20 H=oy, 197186 ¢1H, m, 2H
of pipH-30 TS 2 ot BzpipH 30 H-850 178 182 t4H m 2H of pipt L 30 TES 21 of Bapipt -

VIR VT amr cCDCT g & 1012 2106060 57 20 377 [MS H]

)
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[H25] Compound 330 SO ditluerebe nzoy hipiperidine- T-carbonyD-N-t i3
fluoropkenisy ipyridin=3-vhpicolimamide  "H omriCDCL @ X770 e 1w Al XS]
VL 23 Hzo D AT S 028 ddl 300 33 Hy 2 Akl S22 oL s L Arth 803
L Add, TR0, 20 HA Ux Avbh, 7O o L my Lo Art e, 70227 IR e mu b~ A, TUTA-
S0 AL L 3N AL 75 0 TH my TH of BapipH-20 Ho6n AN o THEof Bapiptl 20 HE
o LA O m Bepiph -4 3033322 (2HL mu 2H ot BzpipH-20 Heo, 207 202 210, 21
of Bapipt- 20 130 ER6 2 . ne 21 of BepiplE 2 =50 "F nnarsCDCH S 1011 1005
IR 3n) [Nl

[(h429] Compound 25310 520100 Bdittucrobenzaylipiperidine- -curbony - N-c 1-1-3-
methaxybenaUpiperidia-d-yDipicolinamide, 'TEomr «CDCT 8 8,39 10, 1S He pyt-
A N23 & TR H pyED 30 702 28300 mu NH pyl 40 T ot Cobled o 7.24 028 .
JU e, M of CoH O 700 0 H m, T ot Calb s 6. )KL mc TH ofCud e o (X6
E2HL 9.0 iz 2H oF CHLOC T a3 cTHL mu TH of Bzpiptl 20 H 60, 3006 TH .m pipH-
41 3N0G3E S OC Ha, 2230 L mo Bapiph 20 Heeb 3480 2H < CHACAELOCH 0 3041 ¢ 1HL
m, Bzpipl-0, 313020 m, PHE ot Bypapl =20 H=63, 286 0200w, DH ot pipH =2, H-65, 2 1w
2L A TG RS Ta 20l pap 20 F i 196 (. 21 of pap 130 TES 21 of Bepapl -
SUH-S0 1760103 (L m 2H of pip-30 H-3 2H o BzpipH-3, H-3 0 UF amr iC DO &
LOLA T S ez 377 M H]

[430] Compound 2307 Negteis=d-ci-cvanphenoxvievelohesy Li-o-g -1
tluerobenzytipiperazine--carbony bnicotingmide, 1 nmr (CDCTO 3 R8Tl d ) T8z

py il ST THL ddo T 20020 Hz pyI T4 707 (LT SOz pel T30 788 CHLAL T 9.0

NAZ 2 of CAHONL T o dU ) N0 Hz N a2 o FL e elfes =10 1201 HL .
cllextldn 332 2H nw 21 i pizo, 331 (4EL m 2H of pizs, CHACA L 2055 CHOm 2T ot
piza 2T oy 2H et pas 210 CH, my 2F ef eliesd =2, Haoo, TOTOOH, my 2 abeliexli-
20 eor 2l of eliox -3 8 30 Lad-1.71 oL 21 of eHextl 20 -5, 20 o eloxd 120 -6 ar
cHex -3 =300 Uy cODCL 8 =T 1380 2 842\

[U431] Compound 3330 rer-butyl A-to-cd-cd-cvanophenoxyipiperiding- | -

carbony Linicotinamidoipiperidine- T-carboxyvlate, 1 amr cCDC S 9T 0L LT 2.0
pyEl=oa ST clHL L TRE 20 My, pybl=ds, A8 QHLdL TOS Tz, 2H of ClLON, 750 cLHL
JoIRS He pvH 30 P21 oL L T NO T N 094 281000 T 00 [Ha 2H o O ONL dooR
CHEL L PhOpipl -4y RO 30 my SH ot PhOpIpE2, H=6, piph] -2 T By 30002250001,

m. 20 of Phidpipt-20 H-6o pipH 201 40 FE65 307262 0 TH, m TH of PhROpipbE-20 16,
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pipl =20 b H-60, A BEC L my D af PROpiplE-2 =i, paplE-20 = F=00, 2RSS 200r ]
P20 H 2H of papt 120 1T 06 2010 LS80 (RHL mu PhOyiptl-a0 -5 paph-30 -5y 143 9 s,
Cil Ut o o SYEINMAH A7 M el
[432] Compound 3340 fAad-t4-Nuerobenzvhipiperaziee: 1-curbonylis N-t6s4
Mucrophenssyipy ridin-2-yhmtcotinamide, TEnmr iCDCTG 39 860 10 s N 883 i1 ]
20 NO-putBoi XANCTH G T 205 Ha pyH-65 827 00HL ddL TRSC28 s pel] 45 800
CHEL dd, DRS00 HA N Opyil=h, 73T clHL do TS0 e NO-pyE =33, 700 (2 H m, 2H of |
XCHEL 7034 L m 41 of T x CULE L o3 2210 0 100 Hz, 21T of T Culld o aoss oL
doTu ) HeopyH=30 3360000 m, DH ot piay, 3RO S CHOCA R 236020, m, 2 ol

>

iz 247 2H mu 20 of piz 233 02H me 28] of pizy UF nmrcCDCT S S TI83, - TI8 S0
SRORHHE

[0433] Conpound 335; acod-tdevanophenexyipiperidine-T-carbonyl e N piperidin-4-
vlmicotingmide, T ome cCDC LS RO L 120 Hy, pybl-ba 812 L dd, 380000
[ pyl 4 ZAN 30 m. 20 of Cali4e N NHL 003 2HL d Fa.0 Ee 2H o CoH4ON L 6.6X
L el IR0 H py -3 - bag oL HE g, PhOpipEl=by BOT (THD my pipli-4y 389 00T m, 2
wf PhOpipHE20 [eoo 2ev dTH mu T of PhOpipH 20800, 337 ¢ e L et PhOpipH-2.
-0, 312 0°H m, D et piptl=20 H=60, 27 100H, oy 2 ot pipli-2) H-00 20 10-1.81 i6H, m.
PROpipH-30H -3 2H of pipH-30H S0 14X CHL me 20T of pipb-3 H-S o o0 34 [N H]
[Wh434] Compound 3360 feacbot-cvanephenaxyopiperidine- L-carbouy Ti-N-g - 1
(pveredidin T-vhbenzebpipenidin-4 vlhmicotinamide. "M amriCDCTO 8 893 0L d, ) 13 Hy,
PYEH=O6 NI CTH, i J RS 0z peil=b, 267 01EL TR0z pyil=2h, T30 (L dL 0
[z 20 of G ON 720 2HL do T 20 Tz, 2H of CHE N o000 2H & T v Tz 2H of
COHHONL 07201 L T 2.0 N, 633 022H, 3 TY.0 ez, JH ot CUHENG Loy oL
PhOpipll-4y 208 cHHL mu pipdda 393-3.30 0 2H0 mu 2h of PhOpipH 20 H-6n 371011 m,
T ad PROppH- 20 H60 2068 20 s CHECAH NG 3500 THL n PhOpipHE20 He6o, 328 (31,
m, pyrrolidine =20 H-500 300 020 my 2 of pipH-20 H-600 223 6 m, 2 of pipH -2 H-6A,
pyrrolidine 30 H-4 0 2008186 08HL e pip - 3050 PDhOpip 30 H-81 00 S04 N
|U435) Compound 2370 feibtdbcvanephonoyyopiperidine- L-carbony Ti=N=t -0 1
maorphalirobenzylipiperidin-t-vhoicetinamide. T armr ¢ DOCTa & K92 (T my, pab=p, 8018
UL dde TN 2.0 Lz, pyli-4a Tav cbHO U D XS He pyl B30 89 2HLOd T w0 1z 2T ot
CLELONG 725 20, 20 of CulE NG 6,80 22H0 D98 Tz, 2H of COELON L GSK2TE dL T
GO e 2ot CObNL o290 oL d T 7.0 Hey NHy L0 L, mu PhGpipH--b, L0 ¢TEL ns

pipli-4i 2912 me 21 of PROpIp L 20 Hn 3870385 AL d AR sestens 30 [z 2 x
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morphalineH =20 [, 373 ¢cTHO w HHE ot PhOpaptl=20 H=o0 L35 3 Ho m, CHACOHENL TH ot
PhOpipHE-20HE6) 170 3008 3HL d AR svstem. 4.5 Ha, 2 xomerphohnel-30 -5, 296
e 2 ot pipH=20 Heoas Y e 2L QT 12000 108 He, D of pipli=2, H-o0, 207 ¢4, m,
2T ot pipH-3, H-52H of PhOpipt 301035 1T Lou o4, me 2H of pipH-30H -5 PhOpipt
A3 o ol (M)

[04306] Componnd 2380 A d-td-ovanophenoxe piperidine- L -carbonyli=N-t 1-01-
crriluoromethoxy ibenzy Dpiperidin-d-y L micotinmmide, THnmr cCDCT0 8 RA2 (TH, d. 1 20
[ pvH O SoTo e THL Qe S 850220 Haopyt b4y, Tod o FL dL T S0 e pyl 13 7539 1 210 d
D0 e, 2H ot COlLONG T3 T SS Hen 2H ot G OO 218 G D TRES Ty, N
of CUHEOUF L n 06 2L do o0 [ 2H of COHONL 6220 Ho me NHw 47000 m.

PROpIpH -3 300 cHTH m. piptl4s, 393288 2L o, 2H of PaOpipH-20 H6 371 m,

L oF PROMpH-2. H=65 IR OH, s, CHACGHLOCE 0 L3001 HL m, PhOpiplI-2, H-01, 293
C2EL . 20 of pipH 20 HE60 228 201 ded T VLS. T0s Flz 2H ot piph-20 H 03205 (d4HL o,
PipH=30 H-SO2H of PhOpipH-20 H-85 Ls =167 cHEom, YH of pipH=30 -5 2 of PhOpiptl-
A0 T nmri CDCa 3 -37.90m 608 M

[437] Compeand 339 N-f L-iclevanohenavhpipondin-J-y 13- b0 1-

et fluorormethv lipheny hpiperazine- L-carhanylipicolinamide. "1 nr dCDOCE 3 K 6201, m,
pyH -0y X270 H G TS0 Hz pyel 30 203 e 0H L e NHD 702 ol dedl TR 2.0 Hzo pyeH- 4
THOLOCH LTSS HA H ot CAl L ON or CobLCF oL 820 a0 0 X0 o PH ot CUHpUN oy
CHL O 0 T30 20 L TS Hz, 2H ot CRlle Noor COHLCE o0 084 0 2H 0 dL ) s S iz 2L o
CELEON o L0 200 G3EL my pip 140 2H of prsn 357 oI my CH Gl LON 2H of
Pz 23D moAH of play 2R N mL Lo pipH=20 -0 202N 3] TS v s Hz
2H ol pipH20 H6n 202 GLom. 2 of pipHl-3, H 3y L6828 o 21 of pipt L3, 1 55 VF
amr i DO S O01.00m 20 377 N

[0438] Computingd 246 Nt T-id evanobenzyhpiperidin4-vl-3-0 444

cvanopheny hpiperazine. Learbonyhpicolimanide. 1 nmr cCDOT 83 0111 m, pyil 6o,
KOS TN O Hz pyH=3i 700 O8] my N pyt -3 7605000 o) 83 He 2l ]«
CAHLONL DTS2 OCH A0 Hz 2H ot T CHONL 7A5 QHUd DRI He, 2T of 1 x
CHLONL T O A TS 8 T, YH of D HON LOR-3.90 0 3H, m, pipil=1, S of pivo.
300020 m. 2H orpizi 386 02H s  CLEAAHLON G 33604 mg 4H of plao, 2280 ¢ 210 me 21
of piptE20 00, 223280 Jd T TLO. TO.0 2 21 ot pipl T 20 Heow 2600 200 me 211 ot papH

IH-55 165 HL m O H ol pipt -2 H-3 50 mom SEIM L]
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[11439] Compound 210 N=L-clovanobenzyhpiperidin-d-y -840 1-1-

tfluorophens lipiperazine-T-carbony ipicalinamide. U e oCDOT S 8,63 01 m pyti-ng,
W2 CPH G TR0 T My pe -3 703 (1L ol ) K0 Tz NH 790 o HL de T80 20 T
pyE=H 762 2 D NS T 2H o CoHLON L 7400 2H L T 8.0 Hz, 2H of CAHON L 604
L 2 UL G892 mL 2 oF Coblgdo, 399 3H my piptl=L ot pra, 357
L omL CLECHGOND 2H of pizi, IR 20 ne 2 of piz), 3.07 02H e 2H ot pizi 282 (2H.

e 2 olpipH=20 H=60 220 0 mdd, T TL 100 He, 2H ot pip -2, El-65, 2,03 0 H mL 2H

of pipk=20 H=30 LS 2 my, 2Tt of pip =20 H-30 U nnar (0D S - 12006, mrm 807
INEOHL]
(U330 Compound 3420 5042 4difluorchenzevhpiperidme 1 carbonvli N 63+

Auctophenssyipyridin.3 vhpicelinanude, 1 amr cCDCT & 990 01T, s N 867 OHL m,
Papybi-to, SO e HL o 20 Hyo D xopyl -t XO3I6-X 33021, D xopyvihy, 795 (1H, dd. |
NOZO Tz  Dxopytbdn monvi THonn TH of CalfF ol T3 7063 L e L of CLILEYL 7.00
cLEL L THE of Cal bl os 007 o d T30 Hzo T pyH-200 000 (L didid, 11180000 2.5 Tz,
PHE ol CoHabac b VEL v, THE aof Bpipbl=Y0 Th-eo, 375 ¢LHL my LH of Bapiphl-20 Lo, 3043
CUL e Bepipbl-4a 2009 01 ooy TH of Bzpapbl-20 800 3012 00 TH of Bzpapl 20 160,
O CHH m TH of Bypipl-2 H-30 Ty THL mo T ot Bypipl1-3, H=-35 1,75 02H m, 2 ot
Bpipl -2, H-55 F e DO a =101 1 -TTe03, sT s m =0 S62 [N L choand (M- 1]
SOLISHL Co HLeNO roquizes [M 1] 36117445,

[(M4:41] Compoand 243; a4 2 dditluarophenoxy piperidine earbonvTy N (6.4
flucrophenoxy ipyridin-3 -y Tnicotmanzide. T nmr ¢CDC 8979 01 s N 862 01HL m.
pyH=00 8 A7 O L F NS T N QepyE 6y 83T ddL 1.0, 28 Tz, N Opyl =4y, 80K
L dde TR0 2.0 Hee pulbda 736 0 THD G RO He pelE-30 201700 e m, Gl b
OOH92 L L N O pvER2 T of CUHRE 0000 6. 760 2FL . 21 oF Cal T 447 (THL
m. PhOpipli-4a, 3,90 OH, me 2 of Phopipt =2, L0, 366 cLH m, TH ot PhOpiptl=2, -0,
SASCHH e TH of PRhOpipt]-20 L= TOR 02HL m 2H of PhOpipH 3030 1231801 21
M. 20 of PhOpipH-30 H-30 YF amr cCDCE 8 - 11740 TINS - 127 m 2 SE N
[(442] Compound 20 620 ditlucrephenoxypiperidine- T-carbonyli-N-i [-t4-
methoxvbenzylipiperidin-4 vimicotinamide. 'H nmr cCDULs 3 SOT 01 HL n pelf 65, 821
CLHL L T80, 2.0 H py L=, 87 CHHL JU D SO Hzo pa =20, T2S0HL J L0 He, 21T ot
CAHLOCH 007 Tt D900 S8 H TH of Culll o, 0302075 04 mu 2H o CJH L, OC L
IH o Calbsb o A3 L my PhOpipl -4y 2O my THE ot papli=-da, 922385000 m, 2H

ot Pheppb =20 o0, 370 (3H L~ OCH 0 370 ol my TH o PhOpIpH-2L H-61, 337 (2L s,
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CHACHLOCTT Y, 2R3.27 (UL o THE of PROpipH-=2L 65, 297 CHL m, 2 of pipH-2, -
(o, 227 20 ddL ) LS TS Tz, 20 ot pipH-20 H o 2004 190 05FL . 20 of pipdl-20 H-3
AT OF PROPIPH=3, =S5 L83 0 THL m. TH of PROpIpHE=2, H=S35 L7 0O . m. Y of pipli-3
TS0 VF nmr cCDC RS -T17 127 20 20 S63 |\ AT

[0442] Compound 218 Nt -ty unchensyhpiperidin-4-y h-6-i 1422 -

difluerophenoxy ipiperidine- T-carhunvimicotinamide, 'Hnme cCDCL 8 890 ¢TH, m pyll-
e N3O L TN 200 iz pet EA TS oG RS Hzo peb 35 70T 20T RS e
AP CU T ON 745 20 T RS Hen ZH of CAlHON L 698 01 HL de T 3000w Ha 1H of
CAHGFH-S orHemo 8o T Ho mo TH of CopEE -3 o 7w it my THEof CoELE S or -6,
624t THL LT RO T2 NH 347 CHL ma, Phiopapt 4y, 205 0TH mL pipl] -, 3098387 (21
m, Mot Phtympli-2, Heos, 223 01HL my TH of PhOypmpli=2, H-oa, 3837 0 2H, s, CHCHGON,
A2 0 e TH ef PhOpipE] 20 [ 234 02H, mes 21 ef pipH-20 [0 227 02H JdU T TS,
OA L 20t piptl-20 a0 200-T.9% ¢ 3H i Mot pip -3, H-30 3 ot PhOpiphl=3] F1-35
Lot e TH ol PhOpipH-30H-50 162 2T na 21 of pipi 30 H-S "E i CDC b -
2760127 A0m oo SeO N

[0-444] Compuatind 2460 Nedl-i4-ovanebenzyhpperidine 4vi-Gei 4424
Jifluorcbenzovlipiperiding. L-corbonvimeotinunide. 'THnmr (CDCT & €0 (1L m vl
o, O AL DS S 20 Ha py 3L TRT i I d D 685 XSz TH of CoHGF o, 7610 2H,
OIS He YH ot CHGON, TA8 e TH me pvH=2), TS L dL S0 H e 2 e Culbr™Ny,
AOGCTHL ddd. 195 9.0, 28 Mz, TH of Gl o ooxo o L my TH of CHSE L 65000 dL
Oz NH A7 o) nn TH ot Bypiph =2, H=tg, LOY i THL m pipH- B ARV oTH mL TH of
Bzpipt 20 Heou 3560 03 L s CHAOGH L ONo 230 (1 H ne Bupipt 4, 321 ¢TEHL m. Bezpipt]-2,
L=t LO8 0L dded, T TS 1050 2.0 Hey, THE of Bzpapli=20 H-on 283 (20 nn 2H of papli-2.

[t 22020 Jdl T TS0 100 Lz, 2H of pipH 201 65, 208207 (2L me 21 of pipl] 30 H

" h

UL of BapipH20 H-S00 TNSLZ203H m0 20 of Bzpapld 30 8-S Lo 2H me 2H ot pipl ]
AHES T nmr i DOy S TOLA 1003 i 2 T2 N

[0345] Compontd 2470 o b d-difluersbenasy bipiperidine- 1 -carbonvh-N-c b -
miethoxyhensy lipiperidin--4-y Dinicotinamide, "THumr cCDCLo 8 888 0L AT 2.0 Hz pyH-
N LD el w0, 20 s pyH=ba Tosa L de ) 68 S S Flac THE ot O, 7 89 L
do R Hz peE-30 Z23 20 L udy s 21 ef CGLOCT i 69N O THE o O L
AOART AL g, D oECULEOCH , TH of R a 6 30 clH L) 708 He NHh GBS o1 my
L ot BapipH - 20H 60 301 cLEL m. pipH 43, TR0 CHL me T of Bapipt 20 H 600 38003

scOCH s 33T 2 S CIECHLOCTL g 238 T Lom, BrpipH- by, 32T 0 1H Jddd, T 1005 96
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3.0 Hz, 1H of BzpipH-2, H-6), 3.08 (1H, m, 1H of BzpipH-2, H-6), 2.90 (2H, m, 2H of pipH-
2, H-6), 2.21 (2H, dd, J 11.5, 10.0 Hz 2H of pipH-2. H-6), 2.03 (4H, m, 2H of pipH-3, H-5,
2H of BzpipH-3, H-5), 1.89-1.76 (2H, m, 2H of BzpipH-3, H-5), 1.62 (2H, m, 2H of pipH-3,
H-5); "F nmr (CDCls) 8 -101.6, -106.5; m/z: 577 [M+H] .
[0446]  Compound 348: 6-(4-(2 4-difluorobenzoylpiperidine- 1 -carbonyl)-N-(6-(4-
fluorophenoxy )pyridin-3-yDnicotinamide. 'H nmr (CDCl:) 8 9.81 (1H, s, NH), 8.91 (1H, m,
pyH-6), 8.48 (1H, d, J 2.5 Hz, N,0-pyH-6), 8.34 (1H, dd, ] 8.5, 2.5 Hz, N,O-pyH-4), 8.07
(1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.87 (1H, dt, J 8.5, 6.5 Hz, 1H of CgH:F3), 7.35 (1H, d, ] 8.0
Hz, pyH-3), 7.10-6.85 (3H, m, N,O-pyH-3, 2H of CgH3F;), 4.65 (1H, m, 1H of BzpipH-2, H-
6), 3.78-3.73 (1H, m, 1H of BzpipH-2, H-6), 3.40 (1H, m, BzpipH-4), 3.23-3.07 (2H, m, 2H
of BzpipH-2, H-6), 2.08 (1H, m, 1H of BzpipH-3, H-5), 1.90-1.74 (3H, m, 3H of BzpipH-3,
H-5); "F nmr (CDCl:) 8 -101.3, -106.5, -118.6; m/z: 561 [M+H] .

thesis 349

-tert- arbonyl-3-Fluoro

- 0
vl — OO

T, - e

“Boc

[0447) To a mixture of the crude pyridine carboxylic acid (2.15 g of approximately 66%
purity, 3.86 mmol, 1.0 eq) and 1-tert-butyl-3-fluoro-4-aminopiperidine (0.84 g, 3.86 mmol,
1.0 eq) was added dimethylformamide (40 mL) followed by triethylamine (1.31 mL, 9.64
mmol, 2.5 ¢q). After the addition of HATU (1.47 g, 3.86 mmol, 1.0 eq) the reaction was
stirred at room temperature for 4 hours before partitioning between EtoAc (300 mL) and
water-NaHCOs (1:1, 300 mL). The organics were further washed with brine (250 mL), water
(300 mL) and brine (250 mL) before drying (Na,SOy) and concentrating under reduced
pressure. MPLC (0->10% MeOH-CH,Cl,) yielded the coupled material (1.41 g, 64%) as a
pale yellow oil: 'H nmr (CDCl3) 8 8.90 (1H. m, pyH-6), 8.11 (1H, dt, ] 8.0, 2.0 Hz, pyH-4),
7.93 (2H, d, 1 9.0 Hz, 2H of CgH4OCH;), 7.56 (1H, d, ] 6.0 Hz, NH), 7.50 (1H, dd, J 8.0, 2.0
Hz, pyH-3), 6.95 (2H, d, 1 9.0 Hz, 2H of CsH4OCH;), 4.65 (1H, m, 1H of BzpipH-2, H-6),
447 (0.5H, m, 0.5H of pipH-3), 4.31 (2.5H, m, 0.5H of pipH-3, pipH-4, IH of pipH-2), 4.00
(1H, m, 1H of BzpipH-2, H-6), 3.87 (3H, s, OCHzx), 3.84 (1H, m, 1H of pipH-6), 3.53 (1H, m,
BzpipH-4), 3.23 (1H, m, 1H of pipH-6), 3.11 (1H, m, 1H of BzpipH-2. H-6), 2.90 (2H, m. |H
of pipH-2, 1H of BzpipH-2, H-6), 2.08-1.92 (2H. m, 2H of pipH-5, BzpipH-3, H-5), 1.91-
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LRO CHE mn H of pip S0 BzpipH-3 H S0 L4709 S, CrC o "F nmr DO S 1R03
td J AT S Hlvzy, v =2 36U [N

Denrotection ol the tert- Butyloxvearbonvi Group

I Fo S : I o=
b g -\T o “-.I gt e Wt S Tt
i T e .;1 r T rl:r--'
o [E1 St

[1h448] Toa salution o the wert-butvioxyearbony piperidine i 141 <, 2458 mmol. 1O g
dichliremerhane « 23 mlo was welded hydrezen eldonde 2 3wl ofa LOA solution in
dioxane, 293 mmed, L0 e The reuction was stirred ar room wmperature for 6 hours, A
rasidug tormed over the course vt the reaction. B G IO ml wie added resulting ina
pereipitate after senteation, which was isolated Oy filtration, The resulting solid was dried
under vacuum o viekl the Husropiperidinge dihvdroachloride us a pale orange solid o122 ¢
quantitative b which was nsed withsut furtder puritication: 'TH amr i Da DASOL 6 %06 021

e CONTL pyH=fa XA TH dL T s 20 He py-ho Z9b O d Tu 0 Hy 2ot
CRHLOCTT D 762 L ddL D SO e, pylE 3 o090 210 dU T U 3 Fla 2H of CUlLOCH AL 43,
S8 2me piplt 3n e dH  me TH of Bzpip 20 H-60, 232 01TH nw pipH -3 378 03
SOCH D Y ev ol m, Bepipl-by 3872350 21 mi, PHE ot pipt=20 1H of Bapip -2 L6,
A2 0 0 L m P o paphE-20 TH ot pipHan T oF BapiphE-20TE60, 20x- 204 2H . TH
ot pIpH -6, TH of Bypipti=2, H-63. 202 0 1H, m. TH of pipli-S5 1aY 2. m TH of piph-S.
TH ct Bapaptl 20H-So Lo L me TH of BzpipH -3 HES00 033147 0280 ne 2H o Bepipt -
LA D - DMSOR S IRRO o 1300 Hay prz 469 AL

Compound 349

“.,‘:.-'..q P .-""\“‘I'_.-"E"-.,._g-r"“- ot AT
T R A -
R P RIS .\-"“'\,a-‘«"-‘ . i et i3
.F . t :.[ .I . ‘,/ -[\/
o i, e TiE i g, "
|03449] Tiro sospension ot the thuorepiperidine dibyvdrochtoride (0.250 0 0402 minal, 1.0

a0 i dischiormcthune (30 mlwas added disopropy lethy lamine 28 mi L 1OT7 ninael,
L3¢ to farm a clear solutton, +-Cy anobenzyl tromide i TO0 o, 0,308 mmel 11 egi wis
added and the reaction surred at room teperature tor S hours before pouring mro Nab1(Q:
) o, The srganics svere exiracted with CHECT 3 X3 mL combined. dricd i NaS0 )
and concentratad under reduced pressure. MPLC 03 3% MeOLE-CH O vielded the
evanohenzvipiperidine oL 162 w0 600 s w white Gauns IR iFifnn 33130 2083 1602 1022,

LRGOS54, 1448, 1230, (170, 1027971, 912, 85, 73 em s S amr i DO 3 8K T L
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120 e pebi-foy, ROTETHL il 8320 T pybi=d 93 01 d 190 EL 200 of
COHLOCH O, 7600 2H dU T 20 Hz 2H of COHGON L TS LG TR0 Hz, pebl-30 743 (2HL
GUI RO H 2 SH o CRHLONY T 33 0 0H L NH L 6096 02H, JL T80 Ty, YH ot CHLOCTH 5,
AI00UHL mu TH o BepipH-20 Ho60 4700 L33 HE mg piph - 35 cHH mu pipH-43 3RS
E3 s OCT g DXL my T of BzpipH =20 Hetg 303020 s CHLCHGUN ) A ST TH o m
BrpipH-4i, 2282000 201 m, 2 of Bepip -2, -6, TH ot piptl-o0, 280 01H 1m0 [ of
pipli-20 230-2. 77 0300 ma TH of pipli- 6o TH of pipH-S0 UL ef piphl-20 2203 01 o TH of
Bapiph-3, H=%50 F 92182 03 my 3 ef Bepipt-2, He30 167 b nn 1T of piptl-35 UC
amr (C DO S T 167 20 168 A 1AL TSSO LIS TS RO13000 0 1A 20 L3N 13000
P29 201285 12200 TIRE TTO TTT NS 0 70 N4 do ) 178N Hya 017 36503607,
S T250 Mo S5 S22 (524 32 L IT S Hzn 3170407426, 41,9, 2901209 29N |
(.3 Hzn 28602805 2840 280 Tz "F anr tCDCTo 8 - 1885 1 I 83 M m o 353

PN itandd [NEEH] L SREOTTT O NGOy reguires [MH SX12605)

Componnd 230

e N Nt } e N
[ \ | U :-' .. !-‘ J ; - b
Sy e Mg o N ; i, it
T r [
1 H \,\___",PW N"-., N -
[U450] T i suspension of the thaeewpiperidine dihvdrochloride (0,100 2 0123 meol, 1.0

i dichleronethans (2.0 mil was added iisapropy lethyvimine i€, 112 ml, 0,687 mimol,
LR e ferming a clear sotution, Triflucromethoxybenzy] broanide (0033 mlL 0218 el
PoY e was added and the reaction sdered at room temperature tur <3 haurs betore pouring
it NaHOG 030 mly The reanies were extracted with CHL.CL02 X453 mbo combined,
dricd (NSO O and coneentrated ander reduced prosswre, MPLO (0 > T0%, NoOH-CH A Cha
viclded the srifTueraniethosypiperidine i0.076 = o400 as o white foam: IR diilnn 3314, 3074,
DURL 1663, 16231600 1809, L9, 1260, 127 1169 KRS 970 730 em ' "H o nme i DT
8RS8 O 20 L py =60 807 CHLL AL 3800 2.0 Tl pyH=by, 790 (OHL L 9.0 L, 01
MCHLOCH 3 748 CTHL LD NS HLpeT 1230 T 33 2H JU T SE T 21T ot CHL O 718
(2H AL NSO T 2H of CAHGOCE 0 e 08 28 90 T 20T o7 CUHLOCH . dob (1L m,
VHE o BpipH=20 -6, L oG 3 S2 0T H e piph-300 LTS G g pipH-3a 387 (3 s O H e,
A2 0L mu U of BapiplD- 20 Hog, 238350 30 my CHCUTLOCE . Bzpipl 4, 328308
ML m, 201 ot Bupipt =20 HeAr T ot papd =2 or Bl=o0, 282 ¢TH m T of pipt=2 or Hea,
2.26-2 14 31 TH of pipH S0 2H of piphE-20 H-6n 2200 . mo TH of Bepiph SU 1T Sy,

PAb- 180 L . 31 of Bypiptl=20 =S5 Lan o m, U of pipl=35 50 nme o DO 8
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20000, 1672 165301627 ISSK LIS E TAZ 0 12307 13600, 130K L3000 PRS0 120.7,
P2090 TTHG %7900 @80 T 17X Hzp 614 S0 3 (505 562 1 25 4 [Ty, SS.8, 32 4525
SXINIS O Han SLoo 467 12,0, 019, 29 U300, 260 1 6o o, 2RSS IR T Han
1 mr cCDCT S ST 18N A 2 64 M dound [NCH] L 6432334 Codl )N, 0s
roquires [M ] 043 2538,
[1451 ] Cormpound 3492 N-fitrans)- Lo 4-evanobenzy - A-tluorepiperidin- 4y Ti-6o 4 o4
micthoxvhenzovhipiperidine: Tcarbenvhinicetinanside. MEnmri¢ DO 3 SRR L d. 120
Lo pyb-d S.O7 CTHL Jdl 3 8.3, 20 Ha pad =, 94 2H L 180 o 2 of ClLOCH .
TO0COH L INOHA 2H ot Ca 0N 748 cH IR Pz pybH-30 23300 H L TS0z
JH of ColONL 7R3 0L my NI 600 i 2HL 4 T 9.0 Hz, 2H of CHLOCH H 4.7 0 1HL .
TLE of BypipHl=20 Heop 2700 L3232 0T H m papH-3 8 LTS 0L my pipH=T 388 (AL s OC T
LR2OHL ne TH of Bzpipl-20 [-oo, 362 2H s CHACHLON G 334 0THL ot Brpipl-4o.
IOR08 AL mL 21 ot Bupiptl=2, -0 T ot pipil-os, 280 ¢ LHL mg T o papli-2y 2 20.
207 py Do prpH-o0 TH of paptE30 T ot papt 20 203 0010 my TH of Bepapll-30 -
30 LA (3 oy 3 et BepiplE-2 H-30 16T oL mu TH o pipli=S e 7F now o DC Ly o
[N 5o 20 SRA N T
JO452] Compouand 230 N-tttrans - 3-throro- 1= botnfluoremaethos v ibensy hipiperidin--A-
vi-fo-i -t lamethexy benzoey hpiperidine- L -carbony hnicotiennide, 1 omr ¢0DCT) 8 888
CLEL 2.0 Hey peli=60, S.O7 0 TH ddl ) 80, 20 Hlye pyli=4 790 20 J 2.0z, 2H of
CHLOCH 7 AN L DRI T pylE 30 33 2o NS Hz, 2 ot O HOCE G 7 TR 21
dod NSO HZ 2 of CaHOCH 693 2H, dL T 9.0 Hy DU ofCallOCH o Lav il m, T ot
Bzpiptl-2, Hooo 309 232 (THL s, pipH-o0 S 03 CTHD mu pipl] 40, 387 GHL S OCTH, 282
cTEL my THE of Brpiph =20 He6a0 338350 3L m, OHACHLOCE L Brpipli-4, 228308 03 1L
m. 2L ot BzpipH-20 60 TH ol pipH-2 or HEan 28201 L me TH of piptl 2 or He60 2200
203l L T ef pip S0 20 of papl 820 16 200 C1TTH m, HE o Bzpapl 13011350 1,94
10 €3 L 31E ot Bepiptl 301130 Let o my T o piptESe " nnr eC DOLG 6 2379
INN b 0B [NTHL
| 0483 Compound 351 N T4 evanobensy lipiperidine4-vl-O-04 (4
cyvimephenoxy piperidin-T-vhpyridazine-2-carboxsmide 'H nmr DO S R i1 d ]
9.0 He pztl-d o P8y ZReOTHOG TSRS Tz NH L 7020 280 d0 T &0 Hz, 21 of OCH O\
TolH do b od Ha 2H oFCH CHLONY THS 2L T RS He 2H of CHAGC, HON), 7882
cLHL dO ) 100 Tz pHl S or Bl 30607 (2H0 90 Hz, 2H ot OC HLONL 72 0 H m.

PhOpip =T 3958 O30 m 2H ot PROppH-2 Heo, piph =4y, 2863 78000H i 2H of
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PROPPH-2. H-65 28801, 8 CHACAELON L 280 O m 21 of piptH=2, Hem, 2232 0, )

T 9.0 Ha 20 of pipH-20 Tons 2018192 okl mu PhOpipt -3, T3, 2H of pipld 3L H-3;
bol tTH, myppHl=-Scm =0 327 [MH]

[454] Compound 3320 N-idrans)- 3 thiere-T-43-gperrelidin- [-vTibenzy Lipiperidim 4=yl
tr=t b=t d-methovvbenzovhipiperidine- L-carbony Dinicotingmide. 'H mar cC1C L S 30 (L
m. vt o SO0 cTHL Jd TR0 2.0 (e pyH 43 703 CEHLL T RS T 210 of O HOCH
TR A IRO He pyH-30 T3 CHOd T o0 He 2H of COLANGL 203 UL U RO L
NHy 603 20 d T ot Pz, 2H of ol a3 20 dl T 9.0 Hz, 2H of Cull Ny, .68
CLEL my THE ot Brpipt =20 Hema LoS SR CLEL my pipE=2, L1 0T H m. piphi=4), 387 CHEHL
m. OCH - TH of Bapipll 2, H-0 U543.47 GHL mu NCHACJHNG Bzpipt -4 326 00l m,
SHoof pyrealidine. TH of BzpipH 20 H-60 TH of piptl-a, 3001 0L mic TH ot Bzpipt- 20 6o,
DSRBPCHHL D TS ey, T o papH=20 200922 12 3L o, TH ot pipli=20 H-301 =00, 20R-1.47
iSTL L H T of pyrrolodine. TH oUBzpipH-30H -85, 204 180 03H. . 3H of Bapiphl -3 1155
LOLCEH. TH of pipH 3 YF nmr DO S8 - TS84 o 328 N

[1455] Compound 233 Negitrans i 3-taero- 1 -4 sopropoxybenzy hipiperidin-4-vlvo- 4.
(dmethoxybenzovlipiperidine - T-carbeny Dnicotinanude. H nmr oD Lo S KNS (11 m,
pvil=tn, SO7 cTH S TR 2.0 T, pyH=4s 7ol OHO G T9.0 L, YH of CHGERCEH ), 750
L do O iz pubt S IR e 2H0de D RS Hz 2H o CarlLoiPri, W08 e1HL me NHo, 643
LY Hz 2 o CaHOCH O AR T L RS e 2 ob Cul il o7 ol m. 11
of Bapiptl- 20 -6y 4607 450 0T m, pipH-350 232 01THL my OCHCH 0, 40301 m.
pipli-41, 38T s OCH L 2R3 oL my TH of Bezpipt]- 208 =000 3840347 0210 d AR
systen, T 130 D, CHSCUH Oy L2 0T H v, Bypapt =4 X220 2H  m, TH of BpiphE-20E-6,
TH of piptl6a 20T H sy TH of Bzpapl-20 Heon 283 0TH Ao TR Hizs TH of pipH 25
SO0 AL TH oF pipH=20 H-S0 Hei, 202 oD m, TH of BepiphE-30 -3y, 19321760 21,
m, 3 of Bzpipt -2 H=30 Tod (1EL m T of pipH=30 YE mur CDCLa a8 <185, 1 m m 617
KD

[04506] Commpound 354 Neforans - Lod-evane- 3 Tneraben 24T 3-fluoropiperidin-4-vie-6-
(d-cd-methoxyhenzovlipiperidine-T-carbonylmicotinamude. T nmr 0 DCL 8 SR8 1L m,
pvil=00 807 (TH L Gd T RO 2.0 e pyvH=de 70 OHC G RSy, 2 of CoHOn Ha, 757
(UL ddo T 78 e S He TH of CAlBEONG 749 L HL dU TS Hz pylE 3 73000 HL d 1 7.0 e,
NH P23 2H me 2H of CALFONL .90 2T T w0 Lz ZH of CALOCH L 471 ¢ L my
T o BapipH-20 Heto 47 1 LSO Ly piph-30 407 L . pipH=dn 288 03 s, OCTH 0,

ARICHE nen TH of BzpiplE-20 -0y 362 O s CHACUHRFOND 354 0 Lm0 Bapapl] 4,
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A2R2009 L 2H of Bepipt =2, Tt TH of pipH=2, 11-65 280 ¢ L m, T of pipH-20 180,
23207 3o papEE 20T 30T w2063 1T HL L TH of Bzpapl-30H S0 19318130 m,
A of Bepiph -3 10 Sy Lo oL m. pipH-3y 5T amireCDCTY 8 106,06, 188500 21 602
[N itvamd M HT 6022389 Cul el NGOy requires M 60225135,

[(457] Compound 233 6-¢1-tl-cviophenoyy miperidinge-1-carbonyli- Nt T-ioxazol-4-
vimethyhpiperidin-d-y bnicotieamide. 1 nmn cC DT 3 891 0 TH m, pabl=6n 3013 L dd.
DR 202 pyl 3 TG AT L0 He TH oF exazalod, 7617 200300 m. 2H of
CHLONCTH o oxazolen, 696 CHod T 90 H 2H o CAOTO N IS OTHL L T 708 e NI
270 O H, mL PhOpipH=$, 102 ¢ 1H m, pipb=3, 391 Homg 2H of PhOpipt]-20 =60, 3,72
CLEL ot TH o PROpIpEHE-20 H60, 3830 210 s, Clhaecazeley, 230001 my TH of PhOppti 2.
L-63, 2900 0 m, 2H ot piptl=20 =00, 220 O HOdd ) TLE QS Ty 2H ot pipd =20 =00
20710 L 20 of pipH-30H5 SH of PhOpip - 303y RN TTH mL TH of PhOpipht
SR T2 2 m 20 e pipt =20 =S 7 816 (M H

[0458] Compotind 3360 teido g evanophenoxyipiperidine- Tearbony e N-¢ T thiazol 2
vimethyhpiperidin- -y nicotmamide. T mm cCDCT0 3 891 0 1HL m, pyElon, 812 (L dd.
JRS 200 pyEdn T dd T e 50 20z TH of thiaphener, 758 (A, my pyHE 3L 2T
ot CHGONL T 27 OLHL dld 165 35 Hy, TH of thiophonen 6,96 (2H dL 190 He, 20 ot
CHLONL 6830 (L d0 ) 7.5 T NTHE 370 0L my PhOpipl 4, 403297 031 m. pipH -4
AT ot PhOppH-20 =65 3890200~ CH ahiophenes, 369 01 m TH of PhOppl -2 H-66
JA2HHL mu T of PhOpip 20 H 63 297 02 . 21 of pipHE 20 160 237 02000 T TS
Liz. 2TE of pipt] 20 H-60 2,04 ¢3HL ne 21 of piph]-30 H-50 2 of PhopiphE-3, H Sy 167 o1
m. TH ol PhOpipH-2, H=30 167 (200 m, 2H ol pipl=20 -8 m = 331 [NT-RI

[459] Compeotind 337 N Lideevanohenzyhpiperidin 4y 3.4 13-
cdimethylearbamoyTiphenoxy ipiperiding- Tcarbonyhpicolinamide. ' TEnmr ¢CDE Ly d 500
CLHL e py e S 24 e THO AL TR0 He pelE-30 792 tHHL AL TS0 Heo N Toso o L ddl )
SO 20Hz pv 30 761 2100 T &3 Ha, 2H of 2H of CoPLON, 747 L dL TR T TH
b CLHONL TS0 2HOd T un iz 2H of O HLCONCT w6 91 2T do 90z 2H of
CHLCONCCH v, Bt LHL my PhOppU- 60 80T 1 me pipbl=5 3900028 m, 2H of
PhOpiplE-20 ety 2ed T i TH of PhOpipE20 60, 3537 0210 s  CHLCUETLEON G 33N
CLEL i THE of PhOpipt -2, Hl-68, 203 (BHL S, NeCHE-0 2282 000 o, 2H ot ipk-D, El-00,
2240 200 dd T 1O T00 2 2H of piplE 20 60 22260 (4L my 2H of piplt 30HES0 2 of
PhOpipt-3, H=S5 LXT 20, my 2 of PhOppl-2, H-S5 LAS O m, Y ofpipl -2 H-3y

w393 M
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[ U461 Compound 35X S-c-td-acetviphenoxy ipiperidine- L-carhouyi-N-o 1 - |-
cvimebenahpiperidin-t-ylipicelinamide. "Honme ¢CDCT S 861 CbEL d, T 2.0 B, peli-fg
WML A TSNS T py -3, T N0 d T v A Ty, 2H of CAHLOOC H oo 79 T, N,
TR CTHL AT R0 2.0 Hzs pyl i 261 CHOAC) RS e, 2T et CA LN TAS 2H 0L TR0
[ 20 o CHLONL 608 OHL RS T 20 oF COCOCH L L230THL mL MhOpipl--1a,
S01 THL e pipt] o £00-70 2EL mu 21 of PROpiptE-20 H G 343 0 1TH mL TH of
PhOpipH-20 A0 287 7 SO CHACH L ON G 330 e TH m TH o PhOpmipli=20 Hl-o5, 2R3
2L 2H e pup 120 Tho0, 2SS 3L s  COCHL 223 (2EL ddo T TR0 10U EHz, 2H o ppld
2oH=o0, 204191 ol my 2L ot piptl=30 H-5 PhOpip-3 H-S0 1,65 2L m, 2 ot piphi-2
[{-330m 2o 366 INTAH

[0461] Compaind 25390 S ddoacetvlphenoxyipiperidine - Fearlsny 1Nt 6i 4
Muerophienexy ipyridin -3 vipicolinamide. T nmriCDOLy S @8 (1T s N Xos o, d ]
20 pyH=O0 XA T 23 T NO-pv o0, &30 2 my pyt =20 NLO=-py =40 T b o1
JA RO 20 He pyvH-d 703 QHOd T 90 Tz 2H o CULOOCH 0 709 (4H e CUHGF S,
AOSAHL mL 2H or CALLCOC T NO-pyHE-30 375 00 HD mu PhOpipHL-40. 39X (1L . TH of
PROpp -2 =g LT o TEE of PROpip =20 He6, 2ax THL m THE of PhOpipt-2. H-
oo, 3320 e HEL et PhOpipH 201168, 2560 3H » COCHE L 2204198 (41 m. PhOpipt]-
SH-Sum o SRS MH]

[1362] Compound 366G Sod-gd-idimerhylearbamovliphenoxyapiperidine- T-carbonyi+N
e - Mrerophenosyipyridin- 3-vhpicolinamide. 1 amrcCDCE 3 K890 G TH, s NH b, .6y
CLEL mu pyl =600 ST cTHO AL T30 iz NG py o0 S8 O2Hme pyl -3 N.O-pyH-41 790
CHEL ehd, TR0, 2.0 Dz pylT-a 700 20 T90 e 2H aF CoHLCONTCH oo 710 03 L m,
CHLFL 687 0L Ao )90 Hze NOpyH-2 0 692 2H L3 ) 90 He 2H oL CONCTH o0
SO CTH me PhOpip =4y, LS 01H L m, 2H o PhOpipH-20 =0, 289 0L m, XH of
PhOpipl-2. Hoob 2ea CLHL mu 2E o PhOpipl-20 He65 3410 0THL o, 2H ot PROpipt]- 20 -
o, 306000 NCOH 0w 20200 H0m, 2L of PROpipd -2 H-5)0 1o b2 m, 2 of
PROpipH-3. -3 F nme e CDCL 8 1 TE S o Sk M)

[U463] Componnd 3ol N-f L-id-ovimobenavhpiperidin- b-vl A=t b1

trriflueremethy hphenexyipiperidin- T-ylpyridazine-3-carboxamide "H nme cCDCT G 8 8600
L d RS e paldor HS30 717 oL dL X Tz NEHDL 7o 2L dO T RS T 2H of
CHLONL 780 CHL AL T90 Hz, 2H o CALCE 748 2HL Ao T RS Tz 21 of Gl ONG 701
C2HD JL S5 e pybi-bor H-30, 700 02H L D90 Hy 21 ot COHCHFO LT HeH D my

PROpipl-41 103 304 03F L m. pipH <4, 2 of PhOpipH 2. H 60 3802780 2. mL 28 of
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PhOpPIpH-2 H=60 288 O U S CHCHON 279 O s 20 of pip DL H-o0, 22020621 ddd,
JHLOOTGO T2 2 of paptl 20T ava 2012 T ookl nu ZH of piptl-20 TS0 PhOpip =30 135
Lod 1200 n 2H of piplE20 S "F nmr gCDCTa 8 0160 m 20 363 AT ctinnd [N T
SOS 2567 Cwllg b NGO requires [MEH 56323233,

[(464] Compound 26020 Nl -cb-cvunchonsy hpiperidin-d-y h-6-i1-0.1-

muethoybenzoy hpiparidin-1-vhpuidazine=3-carboxamide, T cCDECE 8 7049 (11, . )
95 He pyli-d or LS50 7960 210 d T 90 e 200 o CuHLaC L, 787 (T dL I SUS Hlzo NH .
TOLOCH L INO HZ 2 of CATNG T 380210 do DS Hz 2HEof CaHaON L .00 T HL .
pyH=tar H=30 6,97 OHL L T 90 He TH ol CaOC Eas 332 021 my 2H of Bzpipli=2. EH-60,
SO0 CHH ne pipH-45 3839 (3L s OCTL L 3SR ol e Bepipl D4 30350 2HL s
CHRCHONL 3R 00 H L n 2 ot BepipH -2 Hea, 270 L o, DH of pipl D016y, 203
C2HL dd T T 0 0 H 20 of papH-20 H-60, 2.0 TRT e6H. . 21 of piptl- S, Bepipli-3,
FE=330103 OO0 m, YH of pipH=30 Ha3 1 F nme o DCE 3 =616, <1102 = 330 [N
cfound [ M oH ] L S29 27820 Co TN requires [N H 33027635

[H6S] Compoand 30l Nel-i-bovanobenzvhpiperidin-t-y-6-i 1.1-

nitraphonssxy ipipetidine- -carbony bnicotinamide. 'H nmr iCDE Lo & 90 (1 HL i, pyH-ha,
N2002H T 0 He 20 of CAHENO 0 SO12 JTHL ddc NS 200 Hz pyH-S a2 011 dL ) N
Hz. pelT 2o 760 2HL LoD N0 Hz, 2T of G0N 7344 I JL ) S0 He 2H of CoHLONG
EOTCH T OS H 21 ot CalhNO S ol b THL LT RO Bz NFL LTS a1 hepret, 13,0
He, PhOpipht- 3 400 0T, migpiplE-450 3092 280 mu ZH of PhOpipH 20 H 63, 372 ¢ L m.
THE Gt PhOMpH-20 H=6n 285000000 s O AU ON G 33T e ma T of PhOpipEL-2. EH-61,
IRZ2H nn 2 ofpip 20 M0, 2220028000 ) TS Hz, 21 of pipH-20 H-0y, 2012-2.000i SH.
m, 2 ot piptl-3, H-50 3H oF PhOpipH-30H-S0 1900 mu TH of PhOpipH-2, H-550 16l
C2FL my 20E of piptl 30 H-Sa e 20 S60 N1

[0460] Compatnd 2ods teid{daminaphenoxypipernidine- 1 -carbonviyN i 144
cranebenzehipiperidin 4 vlmicotdnamide. "Honmre cCE OD S K90 TH mL pyilao), X33
UL dd, TRA D20 U pyl=b Z8000H, (L TR A 2 of CuHUNY 770 2H d vt
2 CatLONL 70T L d T 9 H, pyH 30 684 3L s C N 453 o HL .
PhOpipH=-ho LTS OHL S CHCUHGNTE 3 LTOCTHL mu TEE oF PhOypapli-2, H-6a, 2,97 0 1H, m.
ot PhOpipH-2 160 377 (1L THE ot PROpipHE-20 o0 S iTHL m. T ot PhOpipt -
2o 3T 2 ZH o pipl 2000 20 (2EL Jd0 T TS 1220 Hze 2H of pipl] 20 1o,
2L HL L 2L s PhOpipE =30 LS or piplE=30 -5 2.04-1.73 Al m, 2H or ot pipti-2

H-30 20 o 4 of PhOpipH -3 H S o0 330N
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[H67] Compouni 263 Nai L-clovanobenyvhpiperidin-t-y -3t g daopyrralidin- 1 -

s Libenzoyhpiperidine- L-carbony lipicalinamide. TR amriCDCT ) & 860 (L m pybi-fi X 23
CLEL b 0 S0 Tz, py =30 70 HL Gl 1803 Tl NEDL XK Ll J .00 2.0 T, py -,
TROCHL A 0 Uy, 2H ot CALNL Tl 210 T S08 He, 2 of CoHGONL 740021040 )
SO Hz ClLONL 082 L ) O He, PH GPF O LN LaG oL EL m, TH of BampH-=2, H-0),
01 THL me pipt 4o 373 Lm0 TH of Bepipt 20 TE00, 386 02H s CHC HON Y 38T
CHEL mi Bypiphl=bi 237 CHIL Lot pyrrolidines, 32 1-3012 ¢ 2 m0 2 of Bypipli-2, H-
o3 280 20 e 2HEobpapl] 20163 2230 2L dd ) TES 9.8 Flz pipt-20 T 6 2.06.2.00
CZHL AL ot pyrrodidine, 281 ot pip-20 H-S0 T of Bepipli-30 11-5) Lol- 180031, m. 31
of Bypiptl-20 1S EaS i 2H ne 2H of piptl-20 1R m o0 603 [McH ]

[468] Componnd 2o6; o dodoacctamidsphenoxyipipenidme - Learbony TN -4
cvanebenzyhpiperidin Syl micotinamide. "H nmr «CDCTY S 89T L m pyl L 6 x4 (1L
Jdo PR S L pyil-b T o b g 30 To0 CEL d0T RS Hy PHEOPCAITONL 7o
2L d ) S0 Hz 21T eP UL ON L T30 2H0 L T 9.0 Tz, 21 oF CLHNH A TUIS ¢l L s,
NHACL X8 2 do ) 90 Hz 2H of CHANHAC, 03T 0L & TS T NHOOL 4.50 01
s PhOpipH-4 103 JHHL me pipd =4 3R89 2H m, DU of PhOpapli-2 ) T-oa, 370 (0L my,

LU of PROpIpHE-20 He6h 23821 CHOCH L ON 34342 ¢ m TH of PhOpiptl-20 H-
fo, RS UL L SH of piph=2, Fl=60, 202 0200 dd ) TES 9.0 Tl 2H of pipH-2 He6g 2 13
GEHL S COCH 0 2008192 6680 my 20T of pipH-30H-5 PhOpiphE 30550 167 21 m. 21 off
piph-3, L-30 2 SXT[M:1]

[11409] Compound 367 N ia-cvanobenzyhpiperidin 3y 6. 4 o4

conethy bulfenamido phenexyipiperidine-1-carbony limicotinamide. "H nmr (CDCL 8 891
cLEL . pyli-oo So14 eTHL dd TR0 2.0 Hz, pell- 3 7040 THD L) Ss Ha pyHsa 260 0216
IR HA 2H ot CHONL TS M L T RS He 2H of CAEON L 720000 do 9o L, P
ol CRHENTIMS L 6900 2H b T9.0 Hz COHENFIMsL 63T 01H T RS Ha NIHCOL 275 0T HL
o PhOpipH=3 203 G H L mL pip =4, 390 02200 me YH of PhOpipl=20 T-o0, 371 (L m

P of PhOpiplE-2, Heay, 2300 21 s CHECH(ON L 3340 ¢FL ne T of PhOpipt 20160,
200 0 3H s SOCH o 283 CH ne 28 of pipl-20 a0, 22002H0 ) TS L 2H of papll- 2.
H-vy, 2.06-1 9T SH o, 2H of piplt-3, [-S0 3 of PhOpipH-3, H-5, T RS m TH ot
PROPIpPHES S La2 20 g 2H of pipH-3 TS 20617 [N HT L

(04704 Compound 4120 G- 3-aeetwmidephenosy ipiperiding- -carbony D-N-i 1-¢-4-
methoxybenzay lipiperidin-4-vhinicotinamide. 'TUnmr iCDCT 8 880 CTH L) 2.0 Hz pyH-

o X2 O ) 8,000 Flz pytl=43, 762 0THL T 7.8 Uz pyH=300 728 0201 nn NHAC

RANR
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COENEACTEY T2 O o v D 2 o Cal LOCH , 719 (T H 1 T RO H
CATNHACH S0 o9 CHHL na CALNHIACH 4 or Hota, 0.3 (28 d T 9.0 Hlz, 2H of
CHOCH L o000 TH, ddL ) SO0 TSz O HNHEACH - o H=ps 6. 29 01HL dL TR0 Ty, NI,
A60 01 H. ne PhOpiptL-4i 400 cTHL ni pipH-, AN nig 2H of PhOpIpH -2 H-6) 380
(AL s OCTE D Tav Tl me TH of PhOpip =20 =600 348 H N CHAOCHGOCH 0, 2401,
m, ot PhOyppli-2, H-on 286 i 2Ho m, TH eF papli-2, H-00, 218 i3H m, NHOOCH ., O H
ef piptl-20 -6 2208 T892 05 L mu 20 of papH 30 H-50 3H of PhOpipH 30150 T4 o Ho m
TH o PhOpmpH-2 0 H=Sn LS9 H m YH ot pipH-30 H=3e -0 387 (M H]

[0471] Compound 4t 3: ood(accramidephenoxyvipiperidime - Learbeny s N o4
tlucrobenzy Lpiperidin-d-v i tnamide, 'H o cCDCL 8 X890 m, pyH-601, & 10 0 1H,
oo IR0 260 Ha pyH-d TG T AU T R0 Tz, py 20 T8 0THL bros CHGNTTACH 20, 736
P s NHAC) 70927 2502 mL 2H ot CoHGEL TS o T HL L0 R 3 Hly, CAHNHACH S 6,89
2L RS HA ZH ot Cul B o800 T dL T RS He CHNHACH 4 or H-mn 605 (1 ddl )
WA D20 H CIENHACH-Far b =60 63K cTH, o d 73 iz N L3 oV m, PhOpipH -,
00 0 TH, nw piptl4y, 3387 280 nw 2T eFPhOpipl] 20 H-65 266 0 THL i H1 of PhOpip 2.
L-60, 347 01, S CHCaH b 302 00 H, m THE ol PhOpipd =20 F1-00, 2RSS O DH ot
pipli-20 He6n 2014 0SH mu NHOOCH = 2H ot piptL-20 6o, 2021506 3EL mL 21 of pipl -3,
PRS0 3 o PhOmp 30 HES1 LRI CHEL mn TLE of PhOypip 308500 1o 210 my 21 of
Pipll-3 T3 "F nmr i€ DOy S 1188 m s 374 M

[472] Compornd H A3 -acetamidaphenoxyipiperidine- L -carbony i =N-i 6.0 1-
Ruorophicnoxyipyeidin-d ybmicotmamide. "H omre ¢CDOTG 8 RS (1L O NHy 893 01 H L i
LA Tl pyH-60, 808 0T 0 28 Fa N O-py F-on0 83006 T ddl RS, 28 1 NLO-pyH -1,
SUECTHL ddo T #5020 Hze pylT-da766 o THL s NHACL 739 0THOD DRSS He pytl-3y 734
CLEL b s, COHONHACH=Y L 707 0T HL 0 8 Hey, CLEHLNHACHS3, 7002700 (3L m, Colt b
A90 ¢ 2H me CHONHACH -4 or 1o, NLO-pylE 3 ood o1 T SOz CHONHACH-S or
H-tvio L36 o L o PhOpipl=45 39322 57 2L L 2EE ot PhOpapl -2, H-6o0 38300 11 mi 1
s PhOpipHE-20 H60 333 0L n TH o PhOpapl] 201160 208303~ NHOOCH g, LS
LR 3 e 3 of PROpipH-2. T80 LR2 0 n 1E ot PhOppL 3 =30 UF oo DO
SCTIRS o STO N H

[0473] Compound 1180 N-tE-ecdeovunehenzy hpiperidin-4-yh-8-01-0-]
trriuoromethy Isulfony phenoxy piperidine: T-earbonvhipicolinamide, 'H nmr «CD 1 8
ST s pyli=1or pyEl-en, S08 01 s, pyHedor peb-on, 793 (F L 9.0 Hz 2 of

CALOCH 7o 210 T &5 Hs 2H of CAHLONL 735 i 2310 F 808 T 2H o CLHLONY,
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AOSOH A TO0 T 2H ot CAlLOCH s et I my L NH A9l 1 x NHD, 770
CTH L T of Bepipt =20 H e, 305 00D pip - 38830 s OCH b 356 (21 s

CHWC HOND, 2362300 Q3 H me Bapiptl=4 TH of BApipH-=20 Heon 313 03y, T o
BzpipH-2  H-6, CHCCHASCELNIICOL 2R3 2H mu 2H of pipH 20 H 00 270 028 oL T 7
e S By CHLCERC EENDCO 2200020 dd, T 120093 s 20 of pipH=2,0 Heo) 207 ¢3H o m
SHEofpipl-20 H1-5 2 of Bypiphi=3, =550 089 1 o, CHOCHWCHENTICT, 17600 n
2ot BzpipH -3 H-30 17 200 me 21 o pipH 20 H-S0 L4090 L s CTOH 0 78 sy
CCDCL S "X T m o636 [ M

[0474] Compound Heésrerr-butyl 2-03-cl-cd-cvanohenzy hpiperidin-1-y learbamovi)-2-i -
(3-methoxyhenzovhpiperidine- | -carbomy Dipyridin- 2 vipropy fearbamiate, 'H e iC DO S
NRT O sopyH=d or H-00 SO cHHL sopy =1 or Fl-65 703 OHL AL 9.0 He, TH of
CoHLOCH 200 2L d0 T R H 2H oF CAALONY 7460200 T RS T 2H ol CAHLON,
AU T 0 ey, JH of CAHLOUTL e 1L ny N B9 TEL m, NOCOOCTCH 0
71 THL e THE o Bapipl-20 Tho0 O 0 TH o, piptE4o SRR GH SO0 860210 .
CHSCONY 33234100 2H n BepipH-40 T o BzpipH-20 He00, 2017 305 ¢4H, m 20 of
Brpiph=2 Ho, CHACTLOLDNHCO L 2R3 CHL i 2H of pap =20 H=60 271 QL dd T 50,
5 e, CLACTLOTENHCO L 2200 2H ddo 1200895 [z, 2H of pipH-20 H-o0, 202 (3L m.
S ebpipt-20 H-30 U ol Bzpiph -3, =50 Lod- LRI i3H, mu HH of BepipH-30H-3S
CHAOHSCHNHOO 1760028 ne 2H of Bepiphl 20 =300 1.67 02H, ne 21 of piptl- 20 1-54
s cut s, CoCH w20 T2 [N OO M s HAOCO =L

|0475] Compound 4 72 Neg Lia-cvanophenyhpiperidi 43 DG do 4

tluorebonzy b ipiperazine- T-carbony hmicotimanide. T amr (CDCTa 8 886 i THL L) 20z
Py -0 S OS T dd T &S 20 Hz pet 4 T 40 oL LTS Hz pybE 3w 7572804 ) 00
LEe DU ot CLHUND T 207 2 02 L my 2 ot b, 2000 2 H, ) 83z 2H of CoH o
AXT2HL L TR0 Hz 2T of Cu T ON L oXS 0D NEDL .23 0 HL o pipH -4 399 02H e
Pt piplE-2) H-is, 3750373000 2l AR systen 1 S0 He 2 Lef pizn 3OCHL s,
CHALEF 0 336 2H my 20 of pizn 307 CHL D 120 1z 21 ot pipE 20 1T 6, 249, 24K
2L 2d AR sestermn. TR0 2H ot pren 2380 237 21 2d AB svstem, T 3.0 Hz, 21 of pivi
202020 mn 2H o pipH- 3 =S Lo 20 me 28 ot pipH-2 H=5 0 UF nmr (CDOT5 6 -
IR o = 827 (M

[1H70] Compound 418 6ecd-tdevanophenoxyipiperidine-1-carbonyli- N 104
evaupphony lipiperidin: bvDnicotinamide. TH ome € DCT 3 3 %90 01T im0 py= X9 TH,

Gl IR0 2.0 2 pyEL-4n TSw  2HL A PO Hz 2 el Tx CLUHLON L 7540 L dU TN 0 Hz

A B
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pyH-3), 7.47 (2H, d, ] 9.0 Hz, 2H of 1 x CgH4ON), 6.95 (2H, d, ] 9.0 Hz, 2H of 1 x CgH4ON),
6.88 (2H, d, J 9.0 Hz, 2H of | x C4H4ON), 6.79 (1H, d, ] 7.5 Hz, NH), 4.68 (1H, m,
PhOpipH-4), 4.25 (1H, m, pipH-4), 3.92-3.81 (4H, m, 2H of pipH-2, H-6, 2H of PhOpipH-2,
H-6), 3.67 (1H, m, 1H of PhOpipH-2, H-6), 3.46 (1H, m, 1H of PhOpipH-2, H-6), 3.07 (2H,
t,J 12.0 Hz, 2H of pipH-2, H-6), 2,14 (2H, m, 2H of pipH-3, H-5), 2.03-1.94 (3H, m, 3H of
PhOpipH-3, H-5), 1.85 (1H, m, 1H of PhOpipH-3, H-5), 1.67 (2H, m, 2H of pipH-3, H-5);
m/z: 535 [IM+H] .

104771  Compound 419: N-( 1-(4-cyanobenzyl)piperidin-4-yl)-5-(4-(thiophene-2-
carbony|)piperidine-1-carbonyl)picolinamide. 'H nmr (CDCly) & 8.60 (1H, m, pyH-6), 8.24
(1H, d, J 8.0 Hz, pyH-3), 7.93 (1H. d, J 8.5 Hz. NH), 7.88 (1H, dd, J 8.0, 2.0 Hz, pyH-4),
7.75 (1H, dd, J 3.5, 1.0 Hz, thiopheneH-3 or H-5), 7.68 (1H, dd, J 5.0, 1.0 Hz, thiopheneH-3
or H-5), 7.61 (2H, d, J 8.5 Hz, 2H of CgH,CN), 7.45 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.16
(1H, dd, J 5.0, 3.5 Hz, thiopheneH-4), 4.68 (1H, m, IH of BzpipH-2, H-6), 4.01 (1H, m,
pipH-4), 3.78 (1H, m, 1H of BzpipH-2, H-6), 3.56 (2H, s, CH,CsH4CN), 3.41 (1H, m,
BzpipH-4), 3.18 (2H, m, 2H of BzpipH-2, H-6), 2.81 (2H, m, 2H of pipH-2, H-6), 2.23 (2H,
dd, J 11.0, 9.5 Hz, 2H of pipH-2, H-6), 2.01 (3H, m, 2H of pipH-3, H-5, 1H of BzpipH-3, H-
5), .87 (3H,m, 3H of BzpipH-3, H-5), 1.65 (2H, m, 2H of pipH-3, H-5); m/z: 542 [M+H] .
[0478]  Compound 420: 6-(4-(4-cyanophenoxy ipiperidine-1-carbonyl)-N+{ 1-(4-
(methylsulfonylyphenylpiperidin-4-ylnicotinamide. 'H nmr (CDCls) 8 8.90 (1H, d., ] 2.0 Hz,
pyH-6), 8.07 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.73 (2H, d, ] 9.0 Hz, 2H of C4H4CN or
CeHSO,CHy), 7.57 (2H, d, J 9.0 Hz, 2H of CeH4ON or CeH4SO,CH,), 7.46 (1H, d, J 8.0 Hz,
pyH-3), 7.09 (1H, d, J 8.0 Hz, NH), 6.95 (2H. d, J 8.5 Hz, 2H of C¢HsCN or C¢H4SO,CH.),
6.93 (2H, d, J 9.0 Hz, 2H of CgH4ON or CeHiSO,CHa), 4.67 (1H, m, PhOpipH-4), 4.26 (1H,
m, pipH-4), 3.93 (2H, m, 2H of pipH-2, H-6), 3.78 (2H, m, 2H of PhOpipH-2, H-6), 3.64
(1H, m, 1H of PhOpipH-2, H-6), 3.45-3.37 (1H, m, 1H of PhOpipH-2, H-6), 3.09 (2H, 1, )
12.0 Hz, 2H of pipH-2. H-6), 3.00 (3H, s, SO;CHa), 2.10 (2H, m, 2H of pipH-3, H-5), 1.98-
1.90 (3H, m, 3H of PhOpipH-3, H-5), 1.84 (1H, m, 1H of PhOpipH-3, H-5), 1.67 (2H, m, 2H
of pipH-3, H-5); m/z: 588 [M+H] .

[0479]  Compound 421: 6-(4-(4-fluorobenzylpiperazine- 1 -carbonyl )-N-( 1 -(4-
(methylsulfonyl)phenylpiperidin4-yljnicotinamide. 'H nmr (CDCl:) 8 8.88 (1H. d, ] 2.0
Hz, pyH-6), 8.06 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.73 (2H, d, 1 9.0 Hz, 2H of C¢H4SO;CH3),
746 (1H, d, J 8.0 Hz, pyH-3), 7.25 (2H, m, 2H of CgH4F), 6,99 (3H, m, NH, 2H of CgH,F),
6.93 (2H, d, J 9.0 Hz, 2H of C¢HaSO,CHa), 4.24 (1H, m, pipH-4), 3.91 (2H, m, 2H of pipH-2,
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H-6o, 270 273 O L AR systen T30 1 2H of pizd, 342 < CHCH P 34020
m. 20 ol przn RO 2000w ) TLS Hze 2 ed pipH-20 61 200 L s SOSCH L. 2050 2.4%
C2HL 2 AB systeny F 30 PH ot plzy, D3R 230 00H, 2d AB system, TR0 Hy, U of pazs,
201200 e 28 of pipl-20 H=53 LaN 28 e 28 of pipH=30 =31 7T nmrcCDCTD 6 -
IS m o ART [N 21

48] Compound 422 cecd-d-cvanophenosyopiperidioe - L-earbonyTi-N-g 104
fluorophenyhipiperidin-4 vlinicotinamide. T amr ¢CDCT 3 8A3 0T mu pyllon 785 1HL
ddo RO 20 Hz pvl=d, 760 0 TH L T RS Hz pyEl=2, 7300 2H  d, Tyt N of
LN omn L do T v Hz 20 of CulUN . 69 0 0] X5 Hys 21 ot Ot 6,83
CHL o 200 S Cull I .70 T H mu PhOpipH 4 388 cTHL o paptL4n 290 QT 21 of
Pipli=20 Hegor PhOpapl=20 Hl-en, 3782710200 m, DH oFpapli=20 =00 o0 Phopipi ]2, Fl-6,
RT3 CHL mu 20 of pipH- 20 H-6or PROpipH =20 H-600 2017 CHL mu 2H of pipH-20 H-6or
PhOpPpIpH-20 =00 22021900 THL 7H e piptl-30 TS PhOpp R30S0 TRR oL o T of
pipH-3, H-3, PhOpipl-20 H-50 7 F nmr cCDCL S 1274 0 20 825 M

[H481] Compound 1230 6~ d-cd-cvunephenoxyipiperidine- [-carbony h-N- - 1
methoxyplienyhpiperidin- f-yvhmicotinamide. "H onme DO 3 897 CUHL i pyH-6y, X014
cLHL ddo T N0 2.0 Hay pvl -4 Too2 (EHL A TNS Has pylE-30 789 2H dL T 90 2 21 of
CHBONL 09S CHOL TGO Lz 2H ot CHON L 002 2H L T9.0 Tz, 20T o CalTod He,
6XH2H L TS Nz 2 ot CLLOCH a0 GAS cEHL LSO He, N Loy ¢THL m, PhOpipt]-
S L1200 m, pipH 45 303 34021 ne 2H of pipE- 20 Heo, PIOpiplE-20E-63 3,77 (2L
S OCHIL 3700l Hm TH of pipH=20 Heo, PhOpip -2, H=by, 15332309 20 my 3t o papli-
2o PhOpipt-3, Ha6o, 285 210 0 ) TLS 20 2Ha pip 20 T o0 2085 02T e 2H o papH-
S-S 206-1.95 03HL m, 3 ot PhOpapH-20H-50 TRT o L mo HH of PhopipH-3, H-5),
L2402H ne 2H of paptL 30 -5 m 20 540 1M H

[0482] Cuompuund 424 ¢ id-4- methoxvbenzovhipiperiding- 1 -carbony e N4 103
ceriflucromethoxy ibenzye Tipiperidin 4oy Dnicotinamide. ' nme «CDCL 3 $91 (L m. pyI
g N LT kb DS 2 e pyH =60 T L LTRSS T B o Cl OCH L TaS
JOI NG Hz pyH-3 0 733 0L 1 T 20 Ha, COLOCE RSy, 724 0 2H m CLHOCFH-2 0imd
-4 or =00 700 0 H J RS e CAlLOCEH=4or H-00, 6,935020 L 40 390 ez PH of
CALOCH 6022 UL TRO Tz NHa 4o o my TH of BzpipH - 20161 403 01
pipll-4n o4 it my T of Bzpiph 20 Hoon 28K 30 s, OCTH), 3343 m.
CHACLOCE, Bapiptl-h, 3260 TH, my THE of BzpiplI=20 H-o0, 3011 oEL my TH of BepipH-

Mo 28520 nn 2H e pip 208100 22210 2H 0 ddl T T 903 e 2H o pipH-20 116
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200030 g A0t ot pipb =20 H-S U ot BepapH=30 18255, L9228 T3 me 30 of BepipH-2,
H-35 Lad O L o 2H of pipH=20 T30 71 ame o0 DT 8 -87. 7 s 675 (M2

[(481] Compennd 1250 secktd-methovvbenzavhipiperidine-T-carbony L= N-t [ 3-
methixyhenay lpiperidin-d-y nicottnamide. "TEnmr e DO S K90 CTH, mpyH=A5 %10
CUL TR 20 Hz, pelt-da Tu3 i 2H dU T RS Ha 21 ef COCLHEO0 T, ZAT 0 dl T 7.8
[t py 20 722 THL ) RO U, CALOCTE-S oS O d T a0 e M of

COCHOCH b ouxv i 2H m CULOCH -2 and Hed or Heto, 6,30 cHEL ddl TS50 20 1z
CoHLOCH -4 or o 6,59 0 THL L F R0 Ha, NHy 208 0TH mi TH o Bepipt 20 61 .01
CLEL v, papH-=dr AN L mo TH of Bzpiphi=2 0 El-60, 38T 0 s X OCH G 2RO s
XOCH 0 283 2 s CHAC T OCH 33T oL o Bapapl -4, 3240 THL dddL ) 1400 100,
A0z TH ot Beipl =20 Fl-m0, 200 CHEL . TH of Bepipt=2, fl-0n, 291 OLL m, M ol piph-
2O 2220200 A TS 1000 Hlz, 2H of pipD 20 1E60, 204200 (3L e 2H of piptl 3L
-5, U ol Bupipt-3, =50 1912170030, m. 2 of Bupipl -2, H-55 L3 20, m. 2 of
PipH-3 S o ST H

| (484] 4200 NS AR - tTaeore- Tics -methyvlisexazol- -y himethy hipiperidin-4 -y Ti-6-44
(domethoxvbenzovlipiperidine: -carbonyDnicotinamide. H amr cCDEC LS 80011 d ]
20 L pyH-a0 X 1L dde DS 20 Hy peH -3 700020 00 9.0 Hy 2 of CaELOCTH .
TR ) SO Hz pyl R0 709 (T HL UL TS e NG 693 € 2HL L D a0 Hey, 20T of
CHLOCH a0, 397 cTH ) 1O iz isoxazalofl=-hy 470002 ¢ 3H g TH of Bypapli-2, FH-n,
OSH of pipli-2o 349 (USEHL e T3.00 93 e, OSH o pipH-30 402 CHL . pipH4a, 37
e < OC o 3N THL o THE of Bzpipl-20 e, 30640 210 <0 CH isoxazolon 383 01H m.
Bpipt=4s, 326200000 e TH of pipbt-t, TH ot Bypip2 H-6a, 2Tt RO THO T2 TH
of BzpiptE-20 60 254 ome [ afpiph 20 230 Q3H AT 1O Tl isoxazeleCTL3 Y 232 (T HL
m, ot pipH-o5 227220180000 m, TH of pipH-"0 TH of pipH=3), 2,02 oFHL mL Bypipil-3,
30 192 TR0 (3L m. 3 of Bepipt 31151630 pe TH of pipt-35 PF anr i CDUT
Q-1SKm 2 SOSNEH]

[ 485] Compound 427 N 3SAR -2 gTuoro- 100 2 methyIthiazel-4-vDrnethy hpiperidin-

4 vireberd-id methoxvbenzovipipertdine: L-ecarbenvimicetinandde. Honmr oCIC Ty Xwd

CALOCH L 730 LG TRO Hzo pyEHE3IR 6960 211 100 1l 21 of CAOTOCH . 58S 11T HL
sothiszolel 4y 408 (L ne HT P Bepiph 20 H-00 35 (1L didte T 300, 3.0, 9.5 [Tz pipH-
LIS my pipli=ba 3092 (THL mu TH of Bepiph =20 H-60 3RT 02 s, QOCTH 0, 271, 2l

C2HL 2d AR svster. L0 iz, CHE thiazoler, 351 <L mu BapipH-45, 3290320 ¢2H n. TH

O
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of pipH-6, 1H of BzpipH-2, H-6), 3.10 (1H, dd, J 12.5, 11.0 Hz, 1H BzpipH-2, H-6), 2.89
(1H, m, 1H of pipH-2), 2.71 (3H, s, thiazoleCH+), 2.27-2.12 (3H, m, 1H of pipH-2, IH of
pipH-5, 1H of pipH-6), 2.02 (1H, m, 1H of BzpipH-3, H-5), 1.91-1.80 (3H, m, 3H of
BzpipH-3, H-5), 1.61 (1H, m, 1H of pipH-5); ""F nmr (CDCly) & -188.6; m/z: 581 [M+H]'.
[0486]  Compound 428: 6-(4-(4-acetamidophenoxy piperidine-1-carbonyl)-N-( 1-(3-
(trifluoromethoxy Jbenzyl)piperidin-4-ylnicotinamide. 'H nmr (CDCl:) 8 8.90 (1H, m, pyH-
6), 8.11 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 7.58 (1H, d, J 8.5 Hz, pyH-3), 7.38 (2H, d, J 9.0 Hz,
2H of C¢HyNHAC), 7.32 (1H, t, ] 8.0 Hz, CeHsOCF:H-5), 7.31 (1H, m, 1 x NH), 7.23 (2H, m,
CsH4OCF3H-2, H-4 or H-6), 7.09 (1H, d, J 8.0 Hz, C¢H,OCF;:H-4 or H-6), 6.86 (2H, d, 1 9.0
Hz, 2H of CsHNHAC), 6,49 (1H, m, 1 x NH), 4.54 (1H, m, PhOpipH-4), 4.01 (1H, m, pipH-
4), 3.88 (2H, m, 2H of PhOpipH-2, H-6), 3.68 (1H, m, 1H of PhOpipH-2, H-6), 3.52 (2H, s,
CH,CeH4OCFy), 3.47-3.40 (1H. m, 1H of PhOpipH-2, H-6), 2.85 (2H, m, 2H of pipH-2, H-
6), 2.18 (2H, t, J 1 1.5 Hz, 2H of pipH-2, H-6), 2.14 (3H, 5, NHCOCHy,), 2.04-1.90 (5H, m,
2H of pipH-3, H-5, 3H of PhOpipH-3, H-5), 1.80 (1H, m, IH of PhOpipH-3, H-5), 1.62 (2H,
m, 2H of pipH-3, H-5); "°F nmr (CDCly) 8 -57.7; m/z: 640 [M+H] .

0487 Compound 429: 6-(4-(3-acetamidophenoxy )piperidine- 1 -carbonyl)-N-{ 1-(3-
{trifluoromethoxy benzyl)piperidin-4-yDnicotinamide. 'H nmr (CDCl:) 6 8.89 (1H, m, pyH-
6), 8.12 (1H, dd, ] 8.0, 2.0 Hz, pyH-4), 7.59 (1H, d, J 8.0 Hz, pyH-3), 7.48 (1H, s, | x NH),
7.36 (1H, 5, CeHaNHACcH-2), 7.32 (1H, m, CgHsNHAcH-5), 7.24-7.16 (3H, m, C¢H4OCF:H-
2, H-4 or H-6, CeHYNHAcH-5), 7.10 (1H. d, ] 8.5 Hz, CeH ;OCFH-4 or H-6), 6.90 (1H, d, J
8.0 Hz, CsHiNHAcH-4 or H-6), 6.65 (1H, d, ] 8.0 Hz, CeH,NHAcH-4 or H-6), 6.50 (1H, d, J
8.0 Hz, NH), 4.59 (1H, m, PhOpipH-4), 4.01 (1H, m, pipH-4), 3.88 (2H, m, 2H of PhOpipH-
2, H-6), 3.67 (1H, m, 1H of PhOpipH-2, H-6), 3.52 (2H, s, CH,CsH4OCF3), 3.44 (1H, m, |H
of PhOpipH-2, H-6), 2.85 (2H, m, 2H of pipH-2, H-6), 2.18 (2H, t, J 11.0 Hz, 2H of pipH-2,
H-6), 2.15 (3H, s, NHCOCH.), 2.08-1.91 (5H, m, 2H of pipH-3, H-5, 3H of PhOpipH-3, H-
5), 181 (1H, m, 1H of PhOpipH-3, H-5), 1.62 (2H, m, 2H of pipH-3, H-5); "°F nmr (CDCl,)
8 -57.7. m/z: 641 [M+H] .

[0488]  Compound 430: 6-(4-(4-methoxybenzoyl)piperidine- | -carbonyl)-N-(1-(4-
(trifluoromethoxy Jbenzyl)piperidin-4-ylinicotinamide. 'H nmr (CDCls) 8 8.81 (1H, m, pyH-
6), 8.14 (1H, dd, J 8.0, 2.0 Hz, pyH-4). 7.94 (2H, d, J 8.5 Hz, 2H of C¢H4OCH1), 7.63 (1H, d,
J 8.0 Hz, pyH-3), 7.34 (2H, d, J 9.0 Hz, 2H of CgH4OCF=), 7.15 (2H, d, J 8.0 Hz, 2H of
CeH4OCF), 6,96 (2H, d, J 9.5 Hz, 2H of CH4OCH»), 6.26 (1H, d, J 8.0 Hz, NH), 4.69 (1H,
m, 1H of BzpipH-2, H-6), 4.02 (1H, m, pipH-4), 3.94 (1H, m, 1H of BzpipH-2, H-6), 3.88

222
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(3L s OCH 0 38300 my BypipH=ba 33T RS CHACUHOOE 0, 228010 ddd 1 T30,
L0030 Hzo TH e Bepipl-20 -G 2001 THL oo TH of Bzpipl 1-20 1600 2085 21 m. 2H of
PIplE2 H-60 2 Tn 20 ddL 3 T1A 68 Ho YEH of piplE=20 H=60 2020 0O, m. 2 of pipli-2,
H-Nn 143 173 e Bpiptt- 2 S0 Lel 21 o 2H ofpiph S H Sk F omr i€ DO
S =574 2 A20 NI

| 1489] Compound 431 Nt id-cvanobenzvhipiperidin-4- vh-o-4 03
tevelopropanecarboxamide iphenoxypiperidine T-carbonyl micotinamide. Honmr ¢ DCLa s
NRZ UL peb =60 805 0L ddo 0 8.0, 2.0 Ha peli=$ 7.86-7.52 (31 n 2H of CoHGON.
Py -3 T30 2T cHL o, 21 ot CuHLON, T s NEL COHENELD L 7003 e r TR He,
CLHLNEES o 79 0 THddL PS03 Hzo CHENH-G or H6n 035 L ddL TS0, 2.0 He,
CAHNH-Tar Heoy 6260 1, T 7.8 Hey s NHh, LIS 0L m, Phoypapli-4s, 296 (1 m
pipli-4i IN2 2T o 2H of PhOpip L 20 H-n 3el o TH . TH of PhOpipH 20 =06, 3,49
0L s CTLCHGON Y 2010238 (L, U of PROpipH-Y, T, 276020, m, 20 of pipt-=2
FEoo 204 0200 ddo D TES 0 S Hn 21 ot papEl-20 Heba, 1991 X2 63H o 21 ot papt 301 S,
MLt PhOpipH-30 35 LN 0TH ne THE ot PhOpiplE-30 1150 1534 (CHL mu 2H ot pipli-3,
F-35 L3 ol omyelrb=10 LOT H mc DF ot elPrH-2 0 11-30 079 0Ly 2T ot ePrH-20 1
Siim o 60X M L

[0490)] Compound 1370 deid- evelopropunecarboxanudemphonexy ipipendme- | -
carhons L=N-t 1<t thorobensy bpiperidin-d=y Inicotinamide, "H e ¢CDET $ 8T 1L m,
PR RO CTHL dd T R02.0 Hz pyTl4 7038 L s PXNID TS0 H dL TS S He pyil
DR300 SO CUHENH 20 72327 I 21 mu 23 o sl "0 e EL 6 TR Hez Gl NE -
Sy o2l T O L ot Oyl X2 e THD el T RO T Tz LN b o H-6), 6. 57
CLHL A, TR0 ES Tz CalbNH-A or Hoon 645 1L d TR0 He L x NH 332 ¢l
HOPIpH=4 390 CLHL my pipd =T 28002 m, 2H of PhOpipt=Y Hon 285801 m 1TH of
PhOpipl-20 H oo 341 20 s CHBCHGE . 33408 m T PhOpipt]-20 Heoh 277 (21
m 2H olpipH-20H-60 208 L dd T TS, 9.8 bea, H of piptE-20 1A Lus-1 80 i3H, 21
ol pipHE 20 TS A o PhOpipt b3 S 175 L mn THE o PhOpipLE-30EES, 133210 m.
2 orpip-30 35 135 L myePril 180990 2H me 2H ot ePrif 20H 205007720 m, 2H
et ePrH-20H 30 T e cCDOTY S 113002 20 o] ML

[0491] Componnd 133 -t 3-eyelopropanecarboxamide mhenwxesopiperiding- | -
carbony - Neto-r4-luorophenoxyspyrdin- 3 yTmicotnanside. T nmr (CDCL 8 9,56 011 s,
PONHOLSSI oL my v o0, S 3R 0EHOL T 205 Tz NG -0, S eTHL G T 208

HeoNOkpyH-di w04 cLEHL Qe J RS 2.0 Hae pod 4 780 o1 s TN 736 0 L s,
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COENT2 2300 DRSSl pyvHE3 700 o ROz COHENTE-S00 7036 99 ¢3H
m, CHGF L 686 T D) xS Hz NGy -3 6,78 oL Jde T 800 18 ez, Ca N4 o -
H1 657 (L ) S 2.0 Hz, COH N4 or H=o0 130 cTH e, PhOpiptl=, 387 0TH, m.
[ ot PhOpipHE-20 168 2740 H. mo THE of PROpiplE20 1600 3,52 0 THL il TH of PhOpipH-
20, 327 01, s HH o PROppH-2 0 H-oo TOT-T.76 B L my PhOpipH-2 H-33 LA 1L,
L ePrE D, Q.09 21, mu 2 et ePrI 20 TE 3 00788 Q1L e 20 of ePeld 20 H-30 YF r
CCDC T @ -DINSomr 2 396 A 1T

[0492] Compound 434 Nefeis 404 cvanephenoxyicvelohexy =64 403
tevelupropuneearbosamidophenoxy ipiperiding- T -carbomylmicotinamide, 'H amr i€ DO @
NSO L pylT6, KOS L Jd ) X020 Hz pyE 3 Tal ol so T NI a8 2HO AT
D8 flzs 2ot ColLONL TA0 CTHL s CGHNE L 70T oL G T 8.0 He CalE N33, 6,87
e2HL RO Tz ZH or COHLON o0 CTHL ddd R0 10 [z N4 or H-00 664 o[ 1L
IR HZ DN 637 0L ddl ) R0 20 Hy, CullNH = ar H=65 LALT m, oHexd -1,
PROpipHE-3 0 204 cHHL p clioxT 4 23 01 ne TH of PhOpipH-20 Ho6a 377 cH  mL TEHL
of PhOpipt-20 H-60 338 CTHL me HH of PhOpipl-20 00 335 (L mg TH of PhopipH 2.
Heey, 204 €200 mu 2HE ot eliext L2000 TO4 LG4 mu A of eHexIH =20 H30H A0 H -6
PhOpipl-3. H-3 5 L Lod il me 61l of ehlextl 20 H 30 H S0 H6, PhOpipH-3 -5 145
CLEL mn oP el =T 08949 ¢ 2H mu 2 et ePr =20 H-20 078 (28 m, 2 et ePrlE-2 H-30 o
a0 |\ HT .

[(H493] Compounil B35 feidOevelopropanecurboamidoophenexypiperidine- | -
carbonyvly Noo -4 methoavhensylipiperidin. -y hnicotinamidde. "H nmr iCDOL 8 & R2 (1TH.
m.pyE=on, X0 T did PR3 20 Hy pybl=bn T8 E L S0 L XN 78 (L d TR S s,
PyE-2 TG CTHL s CJHNIR 20 708 21 T RS Hey 2H of UL OCH 9 7T i I RS
L CAHNH-S 0 o L my CLELNH=d o Fl=f 6,79 20 o T RS Ha 2H o Col O H
ANTOIHL dd R0, 20 T GGHNHdor Ha60 6. 30 LR T 25 Tz 1 NFD L8301 HL o
Phpip -4 393 L m pip =3 281 QH my 2H P PhOpipH-20 H-00, 3730300 <

OCT o 359 L, THEef PhOpipL-20 EL 6y, 329 028 s CLLCAELOCH 00 3323 T m, 1
o PROpiptE-20 600 279 2H n 2H o piptl- 20 60 208 28 ddo T TS 95 Fle, 2H ot
pipH =20 Bt Toe- 1 21 eollom, 2 of papli=50 H=30 PhOpipE-20 =80 L3O nn 2H of
piphE-30 33 T AT 139 e meelet Ty, LOG I, my 2H of ePrll 20 H-30, 0,77 2FHL m. 21
ot ePrH-20H-3n ol 2 [MSH

[(1494] Compound 4360 N odevanobenzvlipiperidin-4-vli-ne o4

i Tioromethy lthiomhenosvpiperidine- -carbonvhpyridazine - 2-carboxannde, 'H no
3 I iy yhm
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C(CDCLaa N2 0 H o w0 Ha pylE-S or FEOL ROT 0LHL J0 ) R0 Ha NHL RO TH dUF RS
e peli-Sortl-on, 762 OFL IS0 1A 2 ol CON L A8 OHO LTSS Hz D of

Cel ST 7o 2H AL RO T 2H of CALONL 6 OS5 OFL JU T 90 T2 21 ef SO,
71 THL o PhOpip -4 410403 C2H oy pipEd0 TH of PhOpipt-20 Heog I8N CTHL mi
FH oF PROppH-2, =60 3R C0H, ddd T T30 RS040 Hlye THE of PhOpipH-2, HA6) 3.71-
L64 0HH m THE ot PhOpipt-20 H-600 387 02H s CLEC HGON Y 284 TR mg 2H of pipHE 2.
FE-as 2200 0T dd, TS T PH P pipE =20 H-oa, 2182197 ¢l L mu 201 of pipH-30 [1-5
PhOpipH-3, H-55 La7 000 my YH of pipH-2 H=S5 F nnre o7 DCT0 8 <4380 m o 623

[N H]

[U405] Compound 437 Aid-tdacerviphenoxyapiperidine Tearbenyly Nt 14
evanobenzelipiperidin 4 hpyridazine 2 -carboxamide. 'HnmriCDCL 8 842 (1H. AL ) 8.5
Nz, pyb-5 or b, K07 ¢ THL J0 T RO HZ NHO RO (LEL JoT 90 H py =5 ar H-ba, 704
2L d ) 0.0 Hz, 2H ot CH AL 702 QL) 808 Hzs 2H ol CGHLON L 76 0211 L IS
e 2H o Cll BONL 680 2H L d ) 0.3 Hz 20 ol ¢l aden S78 cH me PhOpipt -2y, 411
SO04O2H ny pip=5 TH G PhOpipH-20 H-60 28900 LT my THE of PROpipH-2, =60, 33
UL THE ef PhOmpEE-20 TE63 372 363 (1L e HH of PhOpipH 20 63, 387021 s,

CHAC R ONG 283021 m, 2 et pipH=20 H-00 236 03 s COCT L 22300 H dd T T,
G5 Hez 2H of papH 20 Heeh 2016-2.02 tabL e 2H ot piptL 30 H-S,PhOpipH 30 H S0 107
2L L D0 ot papH-=30 H-S50m =0 368 M T

[D486] Compound 438 it ievelopropanecarboxamidoiphenoxy ipiperiding 1 -
cirbons 1i-Ne-¢ T =Ch=ptriflupremetiosy henzs Bipiperidin-d-yinicotinamide. 'H amr (CDCL o
SO0 L me pyl] o S 23 0 L Jdd PSS 20 e pybb 4 ool oL do ) RO T pyl-a), 746
c2ELm, CoalEaNH=20 T NH o 730 LT RS Tz 2 e CUHOCE O 7097 1A me 2
P CUHEOCE CIUENHE-S o6 L G0 TS T COH N4 or H-0 665 0 THE ddL XS 20
Hz  CA TN or Tlo 623 01T 00 SO Hze TXNH 4l ¢ FLm. Phiypiph-4 402 011
m, pipli--h, LS ARLOL oL 2H ot PhOpipH =20 H-6), 363 ¢ m, TH ot PhpipH -2, Heon,
AR CH S CHCHOCE 0 34 T HD ne T of PhOpipli-20 11010 288 QT e 2H ar pipli-
SoH=on IS OH, L TEA Bz 2H of pipH-2 L Heby 2052192 (3L me 2H o pipl E2201-30 2
i PROpipHE-20 H-S o L3 otH e HH of PhopipH 30 H S5 LAY 2HL m. ZH o piptl-30 1 S,
AU CHEL mu ¢Pr -1y LOSC2HL e 20 ot oPrlE=20 =230 088 0 2H, mu D of e l-2) F-3 )
P mr (O DU A -S790m o06 N T dfound INGH T L 6663870, CeHa FaN A requites

[N 606, 2RONy

h

M
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[0497] Compound 139 Na L-bemethoxy benactipipenidin- -y li-fei ed-ipyrrolidin- 1 -

slibenzoy Dipiperidine- I -carbony lmicetinamide. "Hoomor cCDCT 8§90 G me peli-pi X 1
CHEL dld T a0, 20 T pyH - TR60HL LTSS T 2 af CalNs 76T iDLl RS Hes,

Py L2 T2 20 L T RS Ha 2 CalGOCH o XS Q2HL AT 90 Ha 21 o Cal LOC T,
6AOH LT QO H 20 o CalleN s o 32 cTHL my NH i Le9 CLH, m, THE of Bepipli-2, H-0),
01 THL m piptl4a 290 0L v TH of Bepipt 20 1E60 379 0(3H S OC T 383300 m,
BpipH-4n 249 0T scCHLCA OO H 0 2380 238 G 2 AB systenn, J 6.3 T2 M of
pyrredidiney, 224 g T of BzpiplD-20 81600 208 0 U g THE of Bzpapli-2 TEog 2088
c2ELmy 2 ot papb 20 Heoo, 2019 2HE T 11,0 He, 2H ot pipli=20 =60, 205 200 411, 2d
AB svstene oS [ SH of perrolidine, 195 020 my 2H of pipH- 30 H- S0 LRT- LN 4H. m.
BrpipH-3, H-50 1ol «2H m, 2H of pipH-3 H=Sy m = ol T[N H

[0468] Compound 100 a-Ch-tdaopymrolidin- T-vhbenzoes ipiperidine- T-catbonvh-N- 1-04-
crillueremethoxy ibenzy Lipiperidin-l-y Emicotimmide. 'THamy cCDCL @ 8,92 CLH, m. py -
o, K12 LA ) S0 200 Hz pyE 30 78T 2N T v ez ZH ot CLHN TSe i THL L
RAHz pyH-35 23400 2H VRS Hee 2H of CAHLOC T 704 CHL A TS0 L2 2H of
CALOCE 600 e do ) 78 Ha Ny, 6532 210l T 90z, 2ot O HNL - Les (L my

U of BappEE 20 H 600 301 oL papE L3, 2SI mg TH of Bzpiptl-2 01160 382 (1L

Chs

m, Bzpapli-43, 33020 CHROAHAOCT 31 2380 238 ¢ 2 AR sevstem. T o5 e T of
pyrrolidines. 323 0L mu T of Bzpipli-20 00 200 0 TH. e T e Bzpipll-20H 63, 285
C2EL 2T ot pipH =20 T, 208 280 nadil 3 VLS 100 T, 2H e papt =20 Fl-60, 203 203
t4HL 20 AB system. T o3 el 3H oFpyrroldme s, EOX 20 m 2H o pipl B2 TES)L 18920076
CHL e BepipH-20 He3 0 1o (20 m 2H orpipH=2 H-300 F nmr cCDCT0 ¢ <5780 m = 663
[M I

[(1499] Compound - 6-C-td-parrolidin- -y hbonzey hpiperidine- T-carbony =N 1-03-
arifluoramethoxyibenzyhpiperidin-t-ylmicotinunide, 'Hnme cCDCL 8 s 83 EHL L pyH-
O RO5CHHL o) S S0 He, pybl=d 7 R0 OH, d 9.0 T 2H ot CuH N, T4 cTHL L
SO Hz pyvH-30 225010 ) 75 N CHOCES0 7 107 20 ol CHL OO H 200 4or B
G, 2020 THL AT RO, CHGOCT D= or H-op, 6 33 01H L A, RO H N, 61602, dL
Oz 20 Colly N 404 o1 H m THE ot BzpipH-20 FL-O0 393 0THL s papkl3s, 3201,
m. T ot Bepipt 1220 =00 3016 20 s, CTECUHLOCE 0 22 01 o, Brypipti=-4y, 231 304
(3L 2d AR system, TooS Hz H of pyerelidines, 3007 ¢LHL me TH of BzpipH-20 Heoo, 3602
CHEL my TH af Bapipt =20 [hae0n 207302 me 2 of piptl=20 -0, 201 2 del J TES, w3

Hz, 21 of piptE 20 Heoo, Tou- L 9 (oL nn 4 of pyrelidine. 2H of pipt] 201550 186172

RS



WO 20124016217 PCF/LS201 o019

CHEL L BapipH -2 H-S5 17 200 mu 2H of pipH-20H-S5 F i cCDC L 8 2377 0m 2 ons
REERETEN

[(1500] Componnd B2 N-Geisi-cleevanophenosyicyelolieay li-6-c -ed-opyrrolidin- |-
vhibenzovlipiperidine-l-carbony hnicotinamide, "FEnme cCDOCT 8 X2 (EHL my pyH-6a, 7.86
e dL 00 T 2H e COHENY 257 782 03 me 2H of CLHLON pviL- A 63 2[1 d v
Tz, 21 b CulONL 770l L IS0 s NHa A 33020 o Tw My, 2ot Ca N ey
CLEL . THEaod Bzpiptl-20 11 60, 460 T broscetlexstl- Dy 20D o L L eHes 4 3880 1H.

b

m. Lol Bapipl] 20 Heaoo, 348 cFLam BzpipH 400 2380336 (41 2d AR syvstem J 0.5 He
AT ot pyrrolidines 323 cHHL e TH of Bzpipl =20 1 o0, 305 THD o T ot Bzpipl =20 H 63,
2122200 CHL e 2H sdellox 2030 TT S0 HA00, 203, 2,08 (4H, 2d AB svstem. T o5 [z,
A ob parrolidings, L9R=1.90 UL L 2H ot el =2 H=30 H-S0H=0, Bepipli-2H1-50, 18-
otk i SHLSH of elEasH = FIR20 TS0 Ha0, BpipH =30 =50 78 mmr (CDCT 8 < 11800 =
607 NI tfound [MeHT] o063 TIN0Ca T aN=On requires [N LEH 6063075,

[DR01] Cornpound 443 N i - fluore-4-methoxybensvhipiperidin: 4 vy 6ei 4o d-
cpyvrrelidin: 1y Hibenzovhpiperidine- t-carbonylinicotinamide. "Houmr (CDCL 8 80T 0TH.
m, py =00 8 1 L dd RS20 T pel =4 8T OFL L T 9.0 e, 2H ol CollNG 7,50
CUHL dL SO T pyH-30 T e AL 12,00 2.0 Ha CAllBEFOCHG 20 6,009 (T T RS
Hz. CJHFOCH M6y 680 i THO RS Hz, CaAl TFOCH-S 0 6. 532 30 T vy Hz, 2H of
CollyNy v oL D SS T NHL-R70 cEL mu TH of BepipH-=20 H-63 401 0L m, pipH-
S 3N (UL my TH of Bzpiph 320 Hoeo, 387 030w OC R 330 o1 HL m. Bapiph 43, 343
LS CTHCH S OUH 0 3380 336 G 2 AB sysfem T 6.3 Hy A of pyrrolidings, 301
CLHL o T of BepipE-20 T ao 309 cTH . THLof BpipH 20 o, 2834 €210 mL 2H of
pipli-2 H-o0, 2050200 0 0 LS e 2H ot pipli=2 0 H=0n 205 203 ¢ 2d AB svstem, 1 oA
[z 4 of pyrralidine s, 199 20w, 2H of piphE 3030 TO-1.78 041 mn Bzpipli-30H Sy
162 OH, m 2H of pipE-2, H-35 7F nmr oODEC Lo & =135 60 m =0 620 (M)

[NR02] Compound 444; e-id-td-ipyrroliding L vhbenzovhpiperidine- T-carbony 1N i 14
pyvrralidin-1-vlibenzy bpiperid: v nicotimmade. 'H nmr «CDCEL3 S K00 011 m. pyli-ai,
S A CHHL dd T RE 20 Uyl pyH=h ZR7 (2L L )90 e 20 o COCAENY Tl e 11 dl T
NS pyH-D TS L T O L 2 af CHECIT NG 0 ST d T o iz 2H Gt L s
COHNL OS2 CH A )RS Nz 2H o T COHANL 6330 d T RO T2 NI S0 oL m.
T oF BapipH=Y0 Heoi 400 CEL nn pipH=41 3,80 CTH. m. TH of BapipH-", =61 349 (11
m. Bzpiph 4 343 020 < CEEBCLHN G 33K 338 4L 2d AB svsten Jons Tz HT ot ]

pyrrolidines, 3280 3 70 CHE 2 AR systenn, F o5 He b of Ty pyrrolidines, 220400 TH, my TEH

R
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of BepipH-20 H-60, JOX 01 m, TH ot BepipH-2, Haoy 250 2H mL 2H of pipH-20 H-6,
2020 A T TRE09S Hen 2T o pipl-20 6y, 204 196 10N . 2H of papl {30 -S04
ot 2 x pyvrrolidines, 190-1.78 c1H L m, BypipH-20 L300 ol OH m, 2H of pipbl=3, H-30m =
A0 N HT

(U503 Compound B8 facl-clancthovyhenszovlipiperidine-T-carbony =-N-ipiperidin--1-
vhnicotinamide ias its dihvdrochloride salt, "Honme ¢CDCL o X9 i TH s pytlan 873
CAP0 mn, NELONH L R 3 UL dl TXE 20 He pyBH-de PR (OHO L 30t CHLOCTH o
TOSCIH A TS0 Tz pyl30 704 2110 dL T SS He 2H o CLaOCH - 230 ¢ L s
Bepiphl=2, H=tg, .00 0L m, pipH-dn D303 S QCTH R, 372301 HL m, Bypipbi=h, 2,04
cLEL mL T of BapipH 20 Heoeas 3330301 7 031E mu 2H of pipli-2, [, T of BzpipH 20 H o6,
A06- 208 03 g 2H ol pipb 20 FE a0 TH oF BzpipH-20 Hto, FY- X6 (3H mL 3H of piptl-
SOH-SOBzpapHE 3OS0 77 LS (3 0 mu SH of pipHE 30TES, Bepipl B30 LS L 1060 1,39
C2HL L 20 of pipH 0 HE-S Bepipt 30 ES a2 452 IAEH T

[1504] Compound Fee N T-dsopropoxyhenzy ipiperidin-A4-vh-t-idac lipyrro hidin- -
vhbensovhpiperidine T-earbonvhmicatinamide. "1 nmriCDCT Y d SS3 VT my pyl] o0, .03
CLEL 80, 200 H pa =i T80 O 28 T 20 of CHN G T84T A TR py -
U072 A T Ha 2H P C LG PTL 6760 2H 0L TR0 Hz 2H of CoHO0iPr. o461 21
IO Hz 2H o CaHpNw 0 2800 THL (TS0 Ha N 403 ¢ oy TH of Bapiptl-20 H Ao,
Acdo e THL hepret, To0 Hy, OCHCH s 3940 L mu pipH=he 38T m TH of Bapipli-2.
Heoa, 34200 . BepiplE-4a, 3239 CHL o CHEC H O, 331 329 (4, 2d AB system.
o X Tz B ot pyrrrolidine s, 307 010 e Dot BypipH-=20 1100 302 ¢1EL mL T ot Bpipt]-
2o 2O 2L nn 2 o pipl 200000, 209 2HL w0 TR0 2E of piptl 2011 6) LON,
Pt CGHL 23 AD svsteny, J oS Hi -H L ot pymrolidine s, TOY ¢ Hmy 2H et pipEl=3, =50 187
LOT7 e e AH of Bepiplt-30 H-S5 L3S C2H mu 2H o pipl -3 H-S0 e 20 63NN HL
[I505] Compound 47 Necbid evime 3-Maorebenzy bpiperidine4 v ovidide
cpyviredidin T-yhbenzovhpipertdime - f-earbonyvhinicotunamide. T i CDCL S &0 lH
ML pv o0 N C T dd 080,20 Hy, pytl=b 78T 8T U0 Hy, Y0 of CJEN L 750

L d IR0 Uz pyll 3o 254 o THO A IS0 a8 He COEFONTRHES or 1 Tan 72600 HL L
NHu 6 332 H IR PHE U CREEN L7 a0 m, T af BrpipH=20 Heto 10T oFHL m.

pipll 2 R0 T mo T of BapiplD 20 EE65 255 2L s, CH2OOBHAN) 35T (1L m.

BepipH-1 238, 230 G 20 AB systenu J o5 Ly, JH ot paoolidines, 224 0L m TH of

bl
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pyrrolimimes, 200 CH o 2H of pipH-30 -3 LUS L8 L me BepaplE 20 -5 L6521
o 2H ol piptE3 =51 7F nmr i€ DOTy 8 1008 m 2 624 M

[0506] Compaotiid #350 NedL-id-ovancbenzvhipiperidine4-v-6-i4 (4
cevelepropanesul fonansido sphenexy ipiperidine f-carboenybnicotinamide. T nmr i DT &
RAScH nmn pyb-ta, SOX T dd D8O, 2.0 Hle, pyH=4y Tal il d TN Sz, pyli-h, 7.5
2L A PRS Hz 21 oL ON L TRKCH L TAS Bl 2 6 CLlONL TS e 20 T 90s
He, 2H of CAOHANHSO a0 6.X2 0211 d0 ) 9.0 Hz 2H of CA L NHSO L 6 10 0HL S0 NHISOR
O T T8 T NEDCA ST e m, PhOpipH =48, 397 cHL m, pipl=6, A2 m.
o PhOpiptE-20 Heoo, 366 0 TH e TH o PhOpiplE 20860, 3463 3801 my TH of
PhedpipH-20 Hl-o, 276 O my 2HE ot pipli=20 H=eo, 236 0T my oPrbl=1s 2018 Q2HLddL )
FLOCRA Hz 2H of pipHl 20 H-600 2.00-1.1.86 ¢SHL mu 2H of pipH-30 H-303H ot PhOpipt- 3.
H-% L79 o0 mo TH of PROpip 2, H-300 L33 my Lot pipl -2 H-530 TOS 21 m.
2H o ePrH 20 B2 s 28 mL 2H v ePrH 20 H A s sn 643 M H

[D307] Compound 4442 b d-cd cevelopraopanesultonsmidephenoxypiperidine 1-
carbonyl-N-to- 2 Hleorophenexyipyridin: 2vhnicetinamide. T nmreCDCT & 043 CHH, s,
I NHLR95 0L pa =00 S CTHL LD 203 He N Ckpy =L 833 01TE dd ) 9 2.8
e N O-pyvH 3 RO 2 0TH dd D xS 2060 Hzs py - 744 G T de TR ez paEl- 350 7,22
C2HL ) D He, 2 of CUHGNTISO s 720-F R e o m ol o0l d T RS He N O-
pyiL-2 60 200 A0 T 90 Tz 21 of ClENHSO- 0.29 (1L s T x NH 58 oL m.
PhOpipH-Aa 3500 593 0TH iy T of PhopipEl-20 H-6o, SNSRI GTHD me TH of PhOpipil
2oHEo 363w, TH of PhOMpH-2, Fl=os 301-2 3600 1L my THE ot PhOpapli-2 H-6),
243G e ePrH T 2200 Tl 3L mu A0 of PhOpip -2 H-S0 a4 oL mL TH of
PROPIPH-2 H=35 IO mL S of ePrif=" H-2 0,80 O m, 1 of obrt=2, H-2
amriCTH L S -TEN S0 70 A3 N L

[0508] Compound 1300 Nee L-ed-ovanebensyhipiperidin-4-y h-0-i 1-0.1-
crillugromethivisultuny hphenoxy ipiperidine- L-carbons hnicotinamide. H e «CDCT0 8
SYULCTHL ) 20 He peH-Gu SIS L ddl IR0 2.0 Hz, pyld 4 796 2H L dL T 9S He, 2H
o CAHLSOH 270 0 T RS He 38 Zaal e 200 &0 T RS Hy, 2H ot Cul L EON, 7018 (0L
LIRS Ha ZH o COHONS 70 2H P90 Tz 21 of CalE SO A 14 el d ) 7.5 e
NE 4700, e PhOpipIE i 403 0 L . papEl-4y 2940200 my 28 of Phopipli-20 Ho6n
DTACHL o TH ef PROpipE=2 H=oh, 357 CHLm (H of PROpipH=. H=60 CLC H N

2R3 2L e 2H et pipl 20 Heon 22200200 ddo D 1SS Tz 2H of pipt L2063 2014- 188

"\“'_n\J
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CSHOw 2wl pipH =3, S0 3H o PhOpipH =30 =50 192 LH, mig 1D of PhOpipli-3 H-
SHLA2 OH e M o pipl=30 =500 T ome DO L 8 =78 R = 636 (M ]

[(1504] Compontd 1310 N-0 238 HR0- Teevanobenzy - 2-fluoropipenidin-1-y h-o-t 1-i-}-
ctriflnoromerhylsulfony hiphenay ipiperidine- Tcarbony hinicotinumide "1 nmecCDCTS 6
NOLiH L . pyH-en 8 T2 dde ) s, 200 iz pylE-345 796 OCHD T xS Hlz 21 of
CHENSOa, Tod e H A TR A He py =30 702 i 0 L TR0 He JH of CAlLONY 74100, .
PRI, 0nef UL ONL T 20 AL T90 e 20 ot CLELS L oed o130 708 Tz N
479 CLHL me PhOpiptL-4a £330 L dedl V308095 43 Haz pipH- 3 4005 ¢ LHL me pipli-4a

393 RT 2L L Mo PhOpiptl-20 H-60 371 cTHD mL TH oo PhOppH-20 H-6) B 1409
210 2d AR svstenn J 7S Hzo CH2OCAHAON L 334 L n TH o PhOpipt] 201160 301N
cLEL mn T ot pipH-=20 280 CHEL m TH of pip =6y, 20132018 QL my TH ol pipE, T o
piplE-50TH of pipH-60 2 16000 L m TH o PhOpiplE-30H S5 204 C2H mu 2H of PhOpipli-
LIS DOt TH . TH of PROpipl-3 =30 Ta3 ol T o pipH =S S0 nne o CDCT;
SCTRED IEKO m o 074N

[OSL0] Compunid 1320 Nt AR A RD-1T-0b-evanubenzy -2 -tlucropiperidin- b=y -feibi 4=
methesybenzovbpiperidine T-earbenybmeotimamide, Compourit 452 was soparated from
the racemic mintre of Compound 344 using chiral chromatography onan (R, Ro-Whelk-0r
25 em & 1O mirn cotumn esibica moditied with covalentdy bound 4-03.5-
dinmtrobensamidoterahydrophonanthrene . wvailable from Regis Technelogies. The
mstrument wis o TharSFC semi preparstive HPLO sysienm, and elutien swas perforned
soeratically using Mi% MoCHE with 0,1 dicthyviuminge i supereritical carhon dioxide as 14
ml.omin at 20 C0 Compound 432 was the later-cluting peak cot about 21 minutes under the
conditions deseribad abover, The spectral datu aeree with Compeund 3349, Compound 452

swas independentty enantiosetectively synthesizad as deseribed i the toltewing schema:
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PhO,S-, -S0,Ph OH
g «F NaBH,, MeOH OF

N 9ep-DHOA. TCA.H,0 N N
Boc THF Boc

I. MsCi, EtsN, CH20|2 Kj\"F Ha, Pd-C &
Il. NaN 4, DMF MeOH-EtOAc

i

Et;N HATU, DMF

Boc
N
" N Y B I. HCI, CH,Cl;
NN A
il. BrCH,CgH4CN,
o) 0 Noo, EtsN, CH,Cly

The first step of the synthesis followed the method of Kwiatkowski, P.; Beeson, T. D.;
Conrad, J. C.; MacMillan, D. W, C., J. Am. Chem. Soc., 2011, 133(6), 1738-1741, which is
hereby incorporated herein by reference in its entirety, 9-Epi-DHQA is (I1R)-((2R)-5-
cthylquinuclidin-2-y1X 6-methoxyquinolin-4-yl)methanamine. The optical rotation [a] of the
(3R 4S)-tert-buty] 3-fluoro-4-hydroxypiperidine-1-carboxylate was -20.0° (¢ 0.33, CH,Cly);
the literature value for the corresponding (35 4R) compound is +21.6°. See International
Patent Application Publication no. WO 2010/128425.

[0511]  Compound 453: N-((3S,4S)- 1-(4-cyanobenzyl)-3-fluoropiperidin-4-y1)-6-(4-(4-
methoxybenzoylpiperidine- | -carbonylnicotinamide. Compound 453 was separated from
the racemic mixture of Compound 349 using chiral chromatography as described above with
reference to Compound 452, Compound 452 was the earlier-eluting peak (at about 20
minutes under the conditions described above). The spectral data agree with Compound 349,
[0512] Compound 454: N-((cis)-1-(4-cyanobenzyl)-3-fluoropiperidin-4-y1)-6-(4-(4-
methoxybenzoy!)piperidine- 1 -carbonylnicotinamide 'H nmr (CDCls) 8 8,94 (1H, d, J 2.0
Hz, pyH-6). 8.14 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 7.93 (2H, d, J 9.0 Hz, 2H of C¢H4OCHj),
7.59 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 7.46 (2H, d, J 8.5 Hz, 2H of C¢H4CN), 6.94 (2H, d, J
9.0 Hz, 2H of CeH4OCH:), 6.93 (1H, m, NH), 4.87 (0.5H, m, 0.5H of pipH-3), 4.68 (1.5H, m,

231
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O SH of pipH-20 T o Bepipt=2, Do, LR e 1 L m, pipH=3a 290 T H g 1T ob
Bzpipt -2 T 000 380 (310 OCH S S04 SSK2HL 2d A system. J 140 Hz
CH2XCAHAONL 352 L my BapipH-3, 322832316 022H my TH ofpiphl=20 THE of Bepiphi-2.,
Heoa, 209 TH s TEE ot Bzpip 20 160, 291 HL mu TH ot pipling, 241 6030301 130
He 0.5H of pipli=, 220 o0 SEL m OSH of piph=2., TH of pipH-6y, 2 10-1 9% 2HL m, 2H of
PipLE-S, BopipH-2 H-330 19T 1RO GHL my A of pipEl=3, Bypipli-30 B350 7 amn oD
O-M00R g T 6 v oo SR INE L

[0513] Compound 435: 6 id-{d-(evelopropanecarbonvliphenexy ipiperidine-1- carbony v
Net L-vd=triHluorematiosybenzy ipiperidin-d-v I migstimaide. ' onmr (DO SR
O ST CTHL Jd TR0 2.0 Tz pyll4 000 2800 w0 T 21 o CJL,000 oy
CoHLCOePr, bt TH d P80 Hlz pylE-30 P30 OH TR T 2H ot OO0 ar
CoHLEOCPr, TS 2L J0 T S0 Tz 2 of CHLOCE: or CAHLCOePrs an . 2H 01900 Ha
IH e Cal LOCT s or CAHCOelry 630 0THL 00 7.3 b, NH L 73 0L mu Phopipt]-h, 4.0
CLHL . papH-4 292 020 my 2H of PhOpipH-20 =00 27260 THL m TH of PROpapH-20 H- 6y,
IR AH m CHACAHLOCE S TH of PhOpipH- 20 Heea, 2860 2H, m. 2H of piptl 20 H-p), 2062
Lt ) 78 L3 HeoePrli-1y, 2% QHOL PO Tz 2 of paipH =2 H-ta, 2 10-1. 92 ¢3H m,
SH ol papbl- 301503 o PhOpipl ] 20080 LT ol mu T ot PhOpipH 30113y Lo0 i 211
m, 2 ot piptl-3, H-55 LT m, 2 of ePeb =20 =300 OO a2, m, 2H ot o rH-D0 -3y
PEoamr (CDCLa @ -32.2 m 2 031 ML

[0514] Componnd 4300 N Fid evanobenzyhpiperidin $-v1-6-4 4
rovelopropanecarbony Dphenovs ipiperiding- -carbony hnicotinamide, 'H mmr cCDCE 8 X1
cTEL ) 20z, pell o N2 0 THL ddl ) XS0 200 Tz py 45 8071 210 d0 ) 90 Flz 2H of
CoHLCOCPry, 7o (L ) 73 Hz peli-20 760 Q1 TR0z, 2H ot COeNL 745 CLL
oINS HA 2H o CHONL A7 O2H & T 0 Ha 2H of CulbuoePrs o d0 ot JL s Hz
NI 473 0 TH me PROpipH 4, 3.03 0THL m paphl-4y, 2.96- 385 C2H me 2H of PhOpiph 2
=60 3770 0TH mu TEE ot Phopipi -2, =00 3530 (2H < CLEBCHONL 252 0THL L TH of
PROpiplE-20 H-00 20853 2H n 2H o pipl-20H 60 202 vt ) 78 43 o ePr-15 2220 021
el T 1S, 93 Tl 2 of pipH=20 F1-6h, Y051 0 b0 3H my 3] of piphi-3, H=3, 3H of’
PhOpipUH-30H-3) Lss oI mg TH of POpipH-30 FES 5 Lal 208 m 21 of pipt 30 H-S)
P OH mu 2H Gt ePrb-20 FE-30 1AL QUL my 20 orePril=2, H-2w = 393 [N

[D315] Compound 4537 6ecd-tdaeveloprepanecarbeny liphenexyipiperidine- -carbony T
N-t6-id-fluorophenony spyridin-2-vbnicotimamide, "H nmereCDCT 89,03 01 <, NH ). 8.0

cL o pylf-on 836 0THL LD 205 Fle No Oy pell- o S AT L T RS0 208 THa N Oyt -

Y
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4), 8.11 (1H, dd, J 8.0, 2.0 Hz, pyH-4), 8.01 (2H, d, ] 9.0 Hz, 2H of C¢H4COcPr), 7.41 (1H,
d, ] 8.0 Hz, pyH-3), 7.10-7.07 (4H, m, C¢HF), 6.96 (2H, d, ] 8.5 Hz, 2H of C¢H4COcPr),
6.95 (1H, d, ) 8.5 Hz, N, O-pyH-3), 4.74 (1H, m, PhOpipH-4), 4.01 (1H, m, 1H of PhOpipH-
2, H-6), 3.86 (1H, m, 1H of PhOpipH-2, H-6), 3.65 (1H, m, 1H of PhOpipH-2, H-6), 3.41
(1H, m, 1H of PhOpipH-2, H-6), 2.62 (1H, 1, J 8.0, 4.5 Hz, cPrH-1), 2.11-1.94 (3H, m, 3H of
PhOpipH-3, H-5), 1.89 (1H, m, 1H of PhOpipH-3, H-5), 1.21 (2H, m, 2H of ¢PrH-2, H-3),
1.01 (2H, m, 2H of ¢PrH-2, H-3); "°F nmr (CDCl:) 8 -118.5; m/z: 581 [M+H] .

[0516]  Compound 458: 6-(4-(4-(cyclopropanecarbonyl)phenoxy )piperidine-1 -carbonyl)-
N~( I-(4-methoxybenzyl)piperidin-4-ynicotinamide. "H nmr (CDCl1) 8 8.90 (1H, m, pyH-
6), 8.12 (1H, dd, J 8.5, 2.0 Hz, pyH-4), 8.00 (2H, d, J 9.0 Hz, 2H of C¢H,COePr), 7.62 (1H,
d, ] 8.0 Hz, pyH-3), 7.23 (2H, d, J 8.5 Hz, 2H of C¢H4OCH:), 6.96 (2H, d, J 9.0 Hz, 2H of
CeHyCOcPr), 6.85 (2H, d, J 9.0 Hz, 2H of CsHsOCH3), 6.38 (1H, d, J 7.5 Hz, NH), 4.73 (IH,
m, PhOpipH-4), 4.01 (1H, m, pipH-4), 3.95-3.86 (2H, m, 2H of PhOpipH-2, H-6), 3.79 (3H,
s, OCH;), 3.71 (1H, m, PhOpipH-2, H-6), 3.50 (3H, m, CH,CgH;OCH 1, 1H of PhOpipH-2,
H-6), 2.90 (2H, m, 2H of pipH-2, H-6), 2.62 (1H, 1, J 8.0, 4.5 Hz, cPrH-1), 2.20 (2H, 1, J 11.0
Hz, 2H of pipH-2, H-6), 2.02 (5H, m, 2H of pipH-3, H-5, 3H of PhOpipH-3, H-5), 1.88 (1H,
m, 1H of PhOpipH-3, H-5), 1.21 (2H, m, 2H of ¢PrH-2, H-3), 1.01 (2H, m, 2H of ¢PrH-2, H-
3) m/z: 5397 [M+H] .

[0517]  Compound 459: N-(6-(4-cyvanophenoxy ypyridin-3-y1)-6-(4-(4-
(methylsulfonyl)phenoxy Jpiperidine- 1-carbonylnicotinamide. 'H nmr (CDCls) 6 9.64 (1H,
s. NH), 8.96 (1H, m, pyH-6), 8.52 (1H, d, ] 2.5 Hz, N, O-pyH-6), 8.44 (1H, dd, J 9.0, 2.5 Hz,
N, O-pyH-4), 8.12 (1H, dd, ] 8.0, 2.0 Hz, pyH-4), 7.87 (2H, d, J 9.0 Hz, 2H of C¢H4SO,CHj),
7.68 (2H, d, J 9.0 Hz, 2H of C¢H4CN), 7.44 (1H, d, J 8.0 Hz, pyH-3), 7.23 (2H, d, J 9.5 Hz,
2H of CgH4ON), 7.06 (1H, m, N, O-pyH-3), 7.03 (2H, d, J 9.0 Hz, 2H of CgHSO,CHs), 4.75
(1H, m, PhOpipH-4), 4.02 (1H, m, 1H of PhOpipH-2, H-6), 3.88 (1H, m, 1H of PhOpipH-2,
H-6), 3.66 (1H, m, IH of PhOpipH-2, H-6), 3.45 (1H, m, 1H of PhOpipH-2, H-6), 3.04 (3H,
s. SO;CH3), 2.18-1.96 (3H, m, 3H of PhOpipH-3. H-5), 1.90 (1H, m, 1H of PhOpipH-3, H-
5); m/z 598 [M+H] .

|0518] Compound 460: N«(6-(4-cyanophenoxy ipyridin-3-y1)-6-(4-(4-
methoxybenzoypiperidine-1-carbonylnicotinamide. 'H nmr (CDCl;) 89,95 (1H, s, NH),
8.93 (1H, d, ] 2.0 Hz, pyH-6), 8.57 (1H, d, ] 2.5 Hz, N, O-pyH-6), 8.46 (1H, dd, ] 8.5. 2.5
Hz, N, O-pyH-4), 8.09 (1H, dd, ] 8.5, 2.0 Hz, pyH-4), 7.93 (2H, d, J 9.0 Hz, 2H of
CeHaOCHy), 7.67 (2H, d, J 8.5 Hz, 2H of CgH4CN), 7.38 (1H, d, J 8.5 Hz, pyH-3), 7.22 (2H,

233
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Jo NS Hy O b CAHGONS 706 gL d 0 S8 T NOO-pyli=30 686200 @ Hy, 21 ot
CHAOCH 9 70 0TH me bH oF Bzpapld 201160, 36 2L s DO L 379 ¢ HL i TH of
Bapiptl-2 H-o0 L33 0L BpipH-dy 220000 0 mo TH ot Bepiptl=-2 o0 3 To 0l m,
L ot BapipH 20060 204 0 1L my TH of Bapiph 30 H-S50 193 LR2 (3H L . AH of Bzpiptl-
A3 w362 (M)

[IS19] Compound 4610 N-ttcis - 3-fluero-T-tl-crtTueromethox v ibenzy Lpiporidin-J-yvie-
H-Ch-td-methoxybenzovDpinariding- T -carbens linicotinamide. "Hoame (CDO T 8 8,96 01
. s Lo ST L dd T 2 2.0m Lz, pylD o 704 CHL DL 90 Tz 21T of GHLOCTL
ZOXCHH UL TR 05 Uy pyH-3, 73000200 L ) 9.0 Lz 201 ot CHOCE D T 17 (L L)
SOz 2H of CLEOCT 0 6080 2H 00 120 ez 2H of € CHOCH 0 687 ¢THL dL T o0 Ha
NI ARG O SHonn, O o paph -3 LN TLSH me U of BapipH- 20 FE6 05 of paphl-3n
AR TS L g pipH=ds 396 0L ny TH of Bepipl 220 Heto, 388 (2L s 0/ 360
VRS2 2d AB svsten LA Hzn CHEACHEOCE S, 332 0TH e Bapiptl4i, 3313224021,
te TH ol piphE=20 TH o BopipH-20 H-to) 20310V HE, mL TE of Bapipl-20 H-60, 293 0THL m,
TH of pipll-on 229000301 J0 0 125 Hz OSH of pipli-29, 224 015 Tz O3 L of pipH 20 1TH
of piptl-00, 205-197 L my THE ot pipl =50 TH of Bepipt-30 H-S50 TLO3-LRT idbL, m, TH ot
PIpLT-5, 21 of BapipH-2 H-50: YF nmr cCDO L & 379, 20008 a2 64 [N H |

[0S24)] Compound 1620 N=to-t-aectviphenoxypyridin-3-sli-6-t4-t-1-

mothuxyhenzoy hpiperidine- -carbony Imicotinmmide. 1 nmr oCDCLy 3 Q98 (1L s, NI
SO CHH mpyvl G XS0 LT 28 Ta NCOopvEE o X A2 0L ddL F e 25 Tz NJ O
PYE= T SO0 T e TR0, 20 He, pyH=do, 790 0 890 e 2H of CLCOC T, 793
(2L SO Tz 2 0P ChalGOCH a, T AR CLEL ) RO 2o pyll-), TN L ) S 12
o CLHLCOCH L T3 01T J T 90 Hzo NCO-pybE-30, 695 210 Tutb Hz 2H ot
CHLOCH 0, Zoos T m Y H o Bepipl-20 =00 3RS 2H < OCH L 378 o m, TH ot
Bzpipt-20H 00 334 0 1HL m. Bzpiphl 43 3223 0L s TH o Bzpipt 20H 60 LTS 1L m.
THE ot BypipH =20 Habi, 2 39 31 s, COCH s 203 0H mo TH of Brpaptl-3,0 11255 1 92-1 X1
CALL iy AU ed Bepiptl-30 1 Sy o0 379 ML

H1521] Compound 463 Noqo idcvanophenoxyipyridin 2 yl-6e04-12.4-

diflusrobenzon Lipiperidine- -carbenyTinicotinamide. "H nmr iCTC Lo 89,90 011, s, NH.
SO0 CHHL my pyH-60 ST oL 28 Heo N O-petl-ons 816 (1L &L P90, 205 He NS G-
pyvil-4an NOT OTH ddl TR0 20 [ pyHl-4a 787 o Hds JooS0 808 e CUHEE =000 7 oa
(UL D0 Hz 20 o CAHGON D T 3 e Ll TSRO L, py -3 722020l T w0 i, 2ot

CHLONL 708 0L A TY0 Hro NCO=py =30 700 CTH m, Cal bl H-3 o H-S)0 689 (11,

2
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ddd, FHLOR S 2 S T O3 o H=Sa 067 o1 L ng 1T of Bepip =2, H-to0 375611,
m. TH oFBzpipt-20 oo 342 oL m. Bzpipl 143, 324 300 02H o 2H of Bepipt] 20 H6
26 CHHL m TH of BypiplE=3 150 LY1-1 72 0315 mu 30 of BypipH-3 H-30 71 amn
CODCLa s -0 - 1005 o SON N

(0522 Compound dob Neto-chacetviphenosyipyridin- 2y h-o-04- 7 -

diflucrobenzoy hpiperidine- L-carbony haicotinamide, "TEnmre cCCT 8 962 (1L s NHi
SO ETH p pyTen x4 oL dd, ) %00 28 Flzo N Oopy - ST i L e T 800 20 T,
pyH-T SO H G T80 H 210 G T COCH w787 oL de D 68 RES Tz, Gl sH 6,
AL A SO pyH-AL T O D T B OH at CHOCOCH ), P00 d0 ) 6.0
Lz, N ChpeH-3 g 60w ITL my COHEFE S ar TE Sy ooss oL Hddd, T O 40 2.0 Hz,
Cutleb B3 o H-Sn o7 oL my TH of BepipH=2)0 Hl-oy, 2769001 m, TH of Bapipil=2, H-00,
LATCTHL me BepiplE 40 325308 0280 mL 20 o BzpipH-20H 63, 2000 038~ COCH . 2,08
COPL mn T ol Bepiptl=3, H=85, LUL-1.7 0030, my 3 of Bzpipl =30 -5 1 e i CDCE 33 -
FOLAL - (0650 20 SRS N

[1523] Compounil a3 e d-td-merthos vhensav bipipertdine-1-carbony Li-N-ib-d-
cethyIsalenyDphenosyipvridin-2-y hniconaamide. 'Tomar iCDCEa 3992 ¢THL s NH .
N4 CHH L e pyH-on R3O CTEL ) 203 Ho N OopeH -0 NS4S (L ddl T 9 2.3 Hao N O
pvil-d ST TEL sdd RO 20 M7, pyH=b 795 QEHL U TS Hz 210 GECAHGOKCH oy
CoHLSO-CH 793 O o190 He 2H o COHLOCH: or C HSO-CLE, 739 o HL BT S0
Ha pyld 2o 7200200 190 T 20 o7 OSSOSO 707 GTEL o 0 o0 Hae NoOr-pyt- 3
0 2L R0 Ul DH o O L OCH G T8 c L mu TH wf Bepiph =20 Hebo, 388 131, s
OCT o 379 L TH of BzpipH-20 1 o5 353 d0H ma BepipH 40 329 3013 210 . 21
of BapipH=2 =630 207 (3, s SOCTL 203 i THL m. THL m, T ot Bapip -3 H-S5 1,03
LRTOSTL ne 3H of Bapipl-30 1S em o0 613 INTH

D524 Computitid 466 teid 2 4 diflnoncbenzovhpipendie T-carbony N (i3
conethy lsulfenyhphenoxy ipyridin: 2-yDnicorinaemide. TEnmriCDCTo 8 1000 (1HL s NI,
SOl v e pyb-t XaD T HL L T 23 Ha N O-pyvtl-o S oL old 3 XS0 23 He N O-
PyH-d SO7 L i T X0 2.0 0 pyHds Z96 2HOACT NS Tz 2 ot CH SO |, 787
CLEL dn T 6.5 9.0 iy, Clllal H-on, ZAS L G S0 2 pyH-=2y 730000 3 TR85 12 °H
o CLHSOSCH L 707 0THL U T SS Ha NoO pytE 3 6.9 o my CoHFH-R ar 300 6.8
CUHLddde T IO s 8 200 [z, OB E-H-3 o FRS L doT 01T mg TH of Bzpapli-20 oy 3078

CLEL T ot Brpiph =20 beeo 342 0D m Brpipti=he 303300 (7H e 21 ot Bapipi -2,

RN
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ot 207 030 8 SO O 200 LH, my Lot Bepapl =3 H-350 TOT-1 7302, m, 3T of
Bapipl =30 F1-35 T e i DCTa 3 =101 <1003 = a1 [N

[1525] Componnd 17 N-it-id-Huorophenyvilsultonyhipy eidin- -y b=6- 8- 1-
methioxyhenzovbpiperiding- -carbonylinicotinamide. 1T nmr «CDCLo 3 101 (L S, NH,
SOs LT 28 Hao N O pvlas, Ry T my pyt -0 X3 cTH L Gd TR 205 2 N O
Py =3 X220 CTHL 0 ) NS TLA N O-pyH-3 0 SO10-X06 0300 my pyvE-3 2EE ot Gl 7l
2L d S0 ez, 2P C O 739 0L LI NS iz pelT 30 720210 o) X5 He 21
o CollabF 007 2100 Ty Hz 2H o ClHLOCTES, 4069 CTHL e T of Bzpipl 20 H -6,
AN AL S OCH s 376 C0H  me TH of BypiplI=20 H-6a, 335 c U oy Bapiphi=4, 321 02H,
i 2H o BzpapH-20 Floy, 204 C0H me TH of Bapaptl-30 1 500 L4176 030 e 3 off
BzpipH- 3 135 7T nmr i DO & 10300 m 2 a3 NG ifiund [N 603 1682,
ColLFN GO teguires [MH] 6021705,

[0526] Compotttd 3R NS evanephenoxvipyndm:2 vl (44
methuxybenzoyhpiperidine- I -carbony Imicotinanmide, T iDLy 893 (T HL s N
NUT O P20 Hao pyl oy S 30 TR LT 225 Tzo N Oepvilon 840t THL didl T ulth, 208
o NCO-pyvH=4s RO A J .00 20 Pz py b 2040 L G TO0 e D of
CALOCH 2o 211 d0 T v Hel 2H of CAHLONYS 758000 L LT R0 T pyH =35 723 0211
IO Hz ZH P CAHBONY, 707 (THL AL T 90 Heo NCO pyI S 6862110 D0 T &3 Hz 2T of
CHLOCTT o, Lo9 T m TH of Bepapl-20 =00, 3R89 2H < OCH 3RS (1L m, TH of
BzpipH 2. H o0 IS0 THL mu BzpipH 45 3,22 310020 m. ZH of BepipH-20 65 2,02 01H,
o TH ol Bapipi =30 11-300 L0310 RO (3L ne 3H of BepipH-20 M-S So2 N
[0527] Compound 469 NS id-cvanephenoxyipndm:2 vl vt 2.4-

ditluorobenzoy hpiperiding- L -carbomvhmicotinamide, "H am (CDCLA 9.2 (1HL s, NH L
SO e pyl G SR LD D 28 e N Oy s s L AL P e 30 Hzo N0
Py =T S 10 o HL Gdl TROC 2.0 Ly, pyb=ds, T8RS L i ) 6,5, 9.0 Hlz, Calal -, 7 AR
2P d TR0 T 2H o COHLON G 730 0TH L T N0 Hz pell-35 7 25 2H0 L 1 9.0 bz, 21 of
CAOLONS 706 0L 90 T NCO-pelE-30 700 LH L m gl H-Y o H-3 6,00 ¢1 1
JAd T TN 200 e Culhal b3 or H-Sa 4007 (T EL mu TH ot Bzpip 20 Heby, 377 0THL
m, T of BzpipH=20 Heoo, 3012 0L mL BepipH-A4s 323308 (21 m, PH ot Bepiph =20 H-60,
20901 m TH of Bapipl -3 1-35, 101173 (L . 3H of BzpipH- 30 HE 8w UF nr
(CDCL S -101 2 2106 30 m =2 SONNTH

[NS28] Compound 4700 64t 4-Nuorophenylsultonyhpipertdine 1 earbom TN ] o4

crritTuoromethoxy shenzylipiperidia-4-yEmicotinamide, "I nmr cCDOCT 8 K88 THL me pyli-

REI
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apn P dele D RS 20 0 pyH- b TXU QT Jd T2 00 3.0 Hz 2H of CoHGE)L 762 (1],
JoT TS He peH-230 FAL 2N T RE Tz 2H ol CHLOCE s 72600 2H0 1 T RS Tz, 2H of
CHLFL 7002 L0 78 e 2H eb CRHOCE L 6,31 (1L L) S0 Heo NH 83 oL m,
TH ot BapipH - 2060 203 cTEL s TH of Bzpipt 20 H-00 301 01 EL n pipt 43, 3,32 121
C CHACEHIOCT 20, 216 L 10 0 1200 23 1L Bepip =5 2040 UL my TEHE of Brpipt=2,
LUy 287275 30w 2H et papH-20 1T o0 T of Bepep 20 He6g 2007 ¢ 2How ) 1S Hz, 2H
el pipt-20 60 201 €3 pe 2H wf pipEL- 20 TS, 21 of BapiptD A0 H S0 170 20 dld
(2.34.0 Hz 201 of BzpipH-30 1350 1309 CHL e 2HL of pipl 301350 "F nmr e DO & -
ST, -I0206: 0 =649 [N H

[0329] Corapound 471 N-g F-id-cvanobenzyhpiperidin-4-y Tt 404

flusropheny Isuitonvhpiperiding-1-catbonynicotingmide, TEnmr ¢CDC T 8 SRS 01 H L
20 Hz pyll-m SO12 0 HHL ded D R00 206 H pyHE-Sa 780 ided Fou0u SoHz 2H of Cal i
TAXCIH o, pyl-3 7O OH L) SO Lot CHGON TAS QUL A TRO T, 2 of
CHLWONL 727 QH e TS Ha 2H of CUb R e 20 clHL Ao ) 7.5 Hzo NH A2 o H e TH
of Bzpiptl-20 1m0, 203 0VH me TH of Bzpipl 8 20 =60 201 1T m pipH-40 336028 s,
CHACILON AT 0L TR0 L8 He Bepipl-h 200010 0 ) 120 - TH of Bepipt -
2o 2RS0T o 2H e pap 20 HeA T ot Bzpip 20800, 22621 ddL T 1L
9.8 v, 2H ot pipH-2 H=6) 21 1-103 3L m. 2 of pip=3, -5, 20 ot Bapipt -2, H-S5,
L0 cgd. J 12,5, 2.0 e 2H of Bepipt soH-Sw Loty 0L my 2H of pipt 30H Sy “F nmr
(CDOCT S 10200 20 SO0 N

[UR30] Compound 4720 Neto-(d-evanophenoxypvrdm: 3yl e e derds

Hlusropheny lsulfkmylipiperidine T -carbonvhnicotinamide. 'Hoamr cCDCES & 9.01 CLHL s
NHL 802 CHL T 20 U pa =0, 8,49 0THL & T8 T NG O-pyEe). X082 (L dd, 1 9.0,
23 NCO v R o ddl TN 2060 Ty, pyH A T 2EHL ddL Tes0) S0 H 2 21 ef
ColaFo 709 200 d ) 2.0 T 211 of A BONY, T34 i L AU R0 e pylE-da, 727 0210 m,
S GFCAH L P23 0 dL ) SA He 2H ot COlLON Z06 0T H L J ) S5 Ha NS O-pyli-2
4R3I UH m TH of BzpipH-20 H-60 396 cTH o T of Bepipl 20068 2017 UL .
Bepipt-45 209 c1H, my T ot Bzpipl 220 H=00, 2880 my TH ot Bzpipt]=> H-6a 210
LD 12,0 Uz, HT o Bepiptl- 20 1S Lus i THL O ) TS TR THE of Bpupl 301 550 182
COHL o 20T of Bzpip - 1 55 F nmrcCDCTS S 102,20 0z 27 SNG [N

[0531] Compound 473 Net6-i4 acetviphenexyvipyndm- 2 vl 600444
Hucropiienvisultonylipiperidine- T-carbony Imicorinamide. 1 ame (CDCTS & 9.3 (1 s,

NH S8 m, pyH=o0 SO THL T 23 Heo NCO-py =g, SR L dd T @, 2 S HE N

217
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O-paHl=fa XL T e 1SS0 200 oy pyi =, 807 020 o) 9.0 T 2H ol O LA, 7.x0
(2L dd T 90050 Hz 2H of CGE 7490 THL T RO Hze pyH 30 7270 2H0 ¢ T RS He, 21
of Cl L 72000 L L F 9.0 He, YH ot CollpAcy TOSiTHL L P90 Hr NOO-pyl-35, 482

e UL n TH o BapipH 20 Hogo L0100 o m. TH of BepipH 20 E6n 3017 oL m, Bzpiph-4a.
A06cTH, mo HH of BypipH-20 H-60 DRI mo TH o Bapip =20 Haba, D olbGEL s,
COCH L 200 0T L D123z, TH of Bypipt-3, H-30 200 01HL D 1S Ha THE ot
BzpipH-3, H=30 DR 10 e, 1105 00 He 2 of BapiplI-3, H=5% U1 aaw i CDCT 8 -
P02 32 m 20 O3 N H ] ffound [A =TT 6021689, O EE NGOG reqriires [N

H03 170N,

[0R32] Compound 474 6ocd-td-Hluerophenylsulicuvhipipenidine - 1 carbonvis N -4
methoxybenzy ipiperidin-d-ylnicotinamide. "TEomr eCDCTL 8 K90 01H, m, pyb-a1, 8012
CUHL dd T NS 200 Hes pv -0 70T (2H ddl D000 5.0 [ 21 of GHLFL 7o o HL QT S.6
oz py =30, 729 0 H 090 D, 2ol gy 720 QHUd DRI e, YH o U LO0
O 2 RS He 2H ot CoHLOCH 0 3T (THL 0TSO Tz NHa 388 L m TH o
BzpipH 2. H oo 4 1o e 1EL m. TH o BapipH-20 160, 302 cHL o pipH 45, 383 03HL -,
CCH g AR L s, CHLCHLOCH a, 309 L T 120k 3.3 Ty, Bypipli-4, 20701 HL 1)
120 Hzo TH o Bepipll 20 60, 2.90-2.77 310 m 28 of piptl 20 H-60 TH of Bepipll 2011 60,
AT OH UL T LS T00 ez, PH of pipH-20H-6), 203 (A o, DH ot pipki-3, FI-S, 2 of
BzpipH 30H S 11T 2L gl T L2050 i bz 2H of Bepipli-3, H-55 1600 2H, m. 21 of
pipH=30H=50 T nme o DCT 8 <100.60 21 70 393 [MEH|

[0R33] Compound 475 fecd-td-fluerephenyisulfonvhpiperidine: T-carbonvie- N |-t
methexvbenzylipiperidin4-vhnicotinamide. 'Thnmr cCDOT 8 KR8 CHL L1 2.0 T peld-
For, T L 0SS 20 ez py =45 Zoas e 20, dd T 9.0, S30d b, 2H of Cud L, 702 (11
oSO Ha pyH AL T 207 20003 H my 2H o Gl b F TH of CHLOCH 00 A9 T-0088 1211 i
2ol Cl LOCH o700 T e FH GE CUHLOCTE L 635 0 THdL T T8 Flzo N 483 01THL m,
LU of BapipH-=20 Heong 12 0L my TH ot BepipH =20 Hetg, 303 (1L m, pipH-=dy, 38T (3]

PES Hze TH of BypipH=20 Hafo, 2882 TN my 2H ef papll-20 =60 TH of BypapH-20 -6
20020 ) PRE Lz 2H of pipH-20 -0, 2200 ¢4HL na 21 oF pipH-30 S0 2H of Bepipti-3.
=50 LZROTL Qo IS S e TH G Bepiphl=30 L5 LIS OH, mu 2 ot pipEl-3, -3y
T e oD & 102060 m 2 305 [N H

[0S34] Compound 176 N-to-ti-cxanophenoxyoipyridin-2-x -6 -¢4-

. . . . .. | RN W o e ol e
flucrobenzyhipiporazine- L-carbonvhmcotinamide, L nmr ¢CDCT0 8 987 (THL s NEUSRY

RETS



WO 201240217 PCFUS20 140019

CHL o pyh-o0 NSl d 258 B NCOpyEl-oao SR o L dib T 200 23 180 N O-pyild-
41 X006 dde IR0 2 Hz pell 4y, TR 2 d T 90 Tz 2H oFCHONG 733 0L d
TA ez pay 20 TS, m 2 ot Cub gl T2 OCHL JL RS Ty, JH ot CuHLON T 03 00H
XS Ha 2H ot Ca o oomn e T dL XS Tz N Oyl =350 383 CEHLm, 2H o piz, 230
L s CRSCELGE L 3120 200D QL 2d A system LS EL Mot pizs, 2085, 783000 4
AB system. P LS L Moot pize 2000, 23800H 2 AB svstem, )83 Hy 2H oot picn U i
(CDCT S 118 20m 2 227 M

[DS35] Compound 491 Nt Td cvanobenzyhpiperidin-4-vle6.04 14

tluorobenzy hpiperizin- -y hipyridazine- 3-carboxamide. Compound 91 was prepared as

Tollows:
Step |
N o /N i N e
ol < ) GOH ———— O 4 > \N../( I Y Ao
N-N —N Ho N
[0536] o-Cllorepyridazine 3-carboxyvhie acnd 1090 20 6.2 md ol was dissolved in

dichloromethane (20 ml o and treuted with 4-amimo- L-c-cvunobonsy Dpiperiding
dibvdrechloride ¢ 179 2002 mMal HATU (2372 a2 mMaoly and DIEA (3.6 ml. 33 o0
Fhe reaction surred at R for 3d, The reaction mixhoe was diluted with dichlorenicthane and
wished with saurated aquects seadinm bicarbeniate aud brine and then dried over anhvdmus
sondtum sulfite and concentriated mider reduced prossure,

[1537] The crude preduct was purified by {Tash chrematosraphy on silica zell eluting
with 2% methanel in dichlorsanethane.

[DS38] FENAMR G0Nz CDOE 8 X206 (d I-Xx Ha, THy Zuead - 10.0 He, T
N 2ol NN My T el adl X He 2060 7 ol ) 30 H,, 2Hy 02 o, L,
A05¢m, CHe D8Tom DUy 229 om D D 2o CTHamee 33003 (N - H ey 334
(M-Ho

Step?

Y NS4 H i3
“l 2 ” " : > ';,

X AN

i“‘-. i
- Z \1 .
/=N u N Y L/ l R _;’
3 e 2 ~

AN N :
M | R
MM W

JNR39] The product trontsrep 10109 me. 0,300 mMoD was dissolved in CH-ON G ml
and treared with -FluoraohengyIpiperasine 1.7 ¢q o retrabuty lammen i dedide €24 mus and
DIBEY 100wl The reactsm mixwure was then heated wt 8270 g 1.5, The reictien mixtuge

wan corgenrrated o drviess aud purificd by ~ilica ool radiad chtomatography eluting with 37,

AR
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methanol i dichloromethane te eive Compowid B910 "TENNIR 0300 Mile CDC LG

S Pk biddd ve Ly THDL TRVl R THONHYL 738w ) RO e, 2T 7 B i
Jo s H 2H 726 73000, 2H 0.9227.02 ames 2 297 o THL 373 omc 4D 3532 6.
JH A0S PHG 2 i 2 T 7T o DL 2 S e LG 2 20 em, D LT i DHy

m oz ST UK NG

[N340] For use e synthesis of Conpound 1250 104 Huorobenzyl 2.2
dimerhyipiperazine was cvnthesized. T solunion of piperazin-2-ong (b 300 ¢ 5068 mmsl,
1O e in dichlorsmethane (30 mL 1 was added wite] chlvride € 1333 w0 S 30 mmoll 11 eq).
e reaction was strred wt reom emperature tor 18 howrs betiere diluting with CH CLL (50
ml o Fhe reaction was washed with NallCOe 0100 mlyand brine {100 mL dricd N3850
and concentrated under reduced pressure wo vield S-ritelpiperazin- 2ot as & whire foan,
which wis used without further puritication, "H nmr ¢CDC T 748 ol d0 T 7.5 Hyo 61 of
iyl TN Al my o] of trievh TOIR G3H L mn AH ot iyl SOS cTEL L N 3457 2HL brs
M ot onopipi 300 02H s 2 H ofoxapipr 26 2H, brs, 20 ol oxepips. A saspension of
the +trisvipiperazin-2-one (0,403 ¢ LTS mmol. 1.0 oq 2 i terrshydrofuran ¢ 11 mlwas
couled G2 07 C and A-tlnorobenzy! bromide (0246 < 016 ml, L300 mmal, 1.1 o was added
fidlowed by sodinm hyvdride (0,037 ¢ of @ 607 suspensicir in ail, 1,42 mmall 1.2 o
DivacthyTformamide €2 mlo was added 1o aid dissolution. The reaction misture sas allow od
o WArn ke rocm tentperature with stirring tor 14 hours, Additional 4 fluorobenzy ] Bramde
(16 ml. 1T egr and sodium hvdrirde (0087 ¢ 1.2 eqr was added sud the reaction stirred ai
oot 1emperature for 3 hours aud o0°C for 13 hours, The reaction was couled and
partitiencd between FrOAc 30 mlL Y and wager 30 mln The orgamic plise was wisshed with
Prine (2O mi b owater (30 mland brine i 3O i & dried (Na-SO and concentrasod mder
reduced pressure. MPLC (10 3000 EtOAC-hexane. 4+ 15 min then 300 705, EtOAC-
hesane 15228 ming vielded 4 ritvpiperazin-2-one as a white solid (.373 20 20%: ' amr
(DT PR 6L d T TS H, 29 2 ot Calien, TOR ol L 75 Ha 3« 2H of O -y 705
TASCSH L A TH o Cole 2H of CUHLEL 701 2H 00 PSS He 2H of Gl P R85 0 2HL S,
CELC L 230 O2H e TAS Hy, M ofoxopiph 21502000 s, 2H ot exepips, 2 13 00L m.
2H ot oxopipic o 2 431 [NMEHT] L A solation ot the d-mitvlpiperazin 2 one (9,168 ¢ 0.367
mrael, 10O ¢ wnnd di-t-butylpy nidine (0,087 ml L 00O mmel. 1.2 ¢ i dichloremaethane (3.3
mlyswas cocled to 78 0 Trifluersmethanesulfonie acid 10,074 mlL. .30 minal, 1.2 &
aas ailded and the redetion stirred ar =78 7 C for 43 minutes before adding mothyImagnesiam

Bromide 0,79 ml ot a LAM solation mtoluene, 11000 el 3.0 i The reaction mixture

RE !
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was alovwed to stirar 27RO for 2 Dones and warmed (a0 7 C over 2 hoars betore quenching
with NHLCTE3 L, The reaction was partitioned between NLOT SO mlyand CH i 760

ml ) Uhe agquesus phase was extracted with CHH

x S0 mi b and the combined orzanies
dricd (Na:S00 betore concentrauny under reduced prossure. MPLO 0100 2307, EHOAC-
hesane, 3 - 18 mu vielded T-id-Huorebenszy b= 20 -dimethyi- brityIpipesazine €01 26 ¢
Tl ras sowhite solids m A5 [NUSHT L Tow solution o the -G l-thorehenev -2, 2-
dimethy -4 ruvipiperazine ¢0.126 = 0272 mmal. Lébegy in dichloremethane €36 ml was
added hvdrocen ehloride «0.27 ml ot a A6 solution o dioane, 1086 nunal, L0 eqi The
reactivn was sturred at room temperatare for 4 hours, Further hvdrogen chloride o027 ml of
oI selation in diovane, LOXO mmel L) egy was added and the reaction stivred at room
remiperature tor 1 hour before concentrating under reduced pressure. The restdue was
mriturated with Le:O 02 x 10 mi e vield Tid-tluorchensy 2.2 dimethyvipiperazing as a
white solidd, which sas was deicd wider vacunm :ind used withaut turther puritication, "H
ar CCLCH) 762 ¢ 2 me 2H o UL P23 0 2H0 D NS Hel 2H ef Cullly 383 02 s,
PH ol pizy 20EGHT mo AH ol pian TAX 6L < CoCH o m 2202 [N T Syntheses o
cent-dimethyl compeunds aare also senerally deseribad i N, KL Lvos JAL Ve K-YL
Wing, Y. Huang, P-Q. Adkeow, Chem fid, LG 2000, 40, 10372300,

Svnthesis of -z -Butvlosvearbimyl-4- V-methviaminopiperidine

-~ H
O ~.
"~

N
Bo \VN\BU-’.:

JUS41] Toasolition of Ten butvloxyearbonyl -oxapiperidime t0.45 20 2 260 mnwel, 1,0

i indichloromethane 120 mly was added methylamine 226 ml ofa 2\ solution in

il

retrahvdrofuran, 4532 mimob 2.0 eg1. Adter equilibrating at room remperatare for T ptinutes,
sadinm seiacetonyborehydnde (072 ¢ 230 mmal, TS ey was added and the reacnion srirred
at room temperature for 30 ninutes. Rochelle’s salt 20 mlly was added and the reaction

stiprad for 1 hour betore adding NaHCO 030 ml 3 Phe orgamios wore oxtracted with CH O
(2 100 mls combimed. washed wirth brine GOmly dred oNa:SO b and concentrated under

redduced prossure to vield the dafe compeinad as wcolourloss oils T nmr oCDCT & 10221

M 270 2H LT 1220 Thes 280G cUHL s ) 1200 20 1 sy 24303 s LS L m, 14709t

Coupline of the N methvipipertidine

21
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= ‘ t:)\’: AN N . N _
S - |
N X S
T e T

|
O
f_“i\l{_J
[)542] Toampiure of Tiessbuvloxyvearbonyl 4N methylaminepiperidine 01360 ¢,

(o6 mouel. 1 ot and the pyniding carboxyvhie aeid (0031 2 0626 mmuall T egiin
dimethyloemisnide i mlwas added tricthylanmine ¢ 1.3 ml. 0933 mmal, 1.8 o fellosed
by FLA LU a0 2 1 e Goodé mmal. 1.0 egh. The reaction was stitred at room femiperature for |
hours betore pariatoning between P c100 mil yand NatlCO2water ¢4, 100 ml . The
vroanies were further sashed with brine i 10O m1. 5 water « 10O ml v anad brizie ¢ 100 mil)
hetare drying NSO and concentrating under reduced prossare. MPLU 0 TO%, MeOI -
CHLCE vielded the coupled material i0.215 o0 61%y ax awhite foans T e (CDOTS § K00
L sopvbi-ta, 702 (2L L 90 Hy 2 of CCHLOCH S, TR0 THL G u ) Hy, pyld-3 ar
v, ToF ol P90 Ha pyTE 3 orpyldn 6,94 210 L TG He, 20 of CUHLOCTH .
Ao TH m TH of BypipH=20 Haoo, D23 0THL mo pipl=da, 398 ¢ THL s TH of Bepipt-2. 1H-
A NG S OCH o RS2 0L . BepipH 43, 325 0HHL e TH of Bzpipt) 20 H 60, 109
COEL m. HH o Bzpiph =20 =0, 2097 A m, T of piph=20 T30 =301 1000 280 (31 hr s,
NCH oL 285 oL e T oEpapb 20T 301 S0Fo0 197 01 H e TH o paphE-20 =20 (130 1
AL Bpipl-3, =30, 192-1.60 3L m, R0 of pipH-2, HA30 =3, E-00 Bapipt -2, =31 113
(VEL s CoO v 22 3638 (ML

Sythests of Tert Butyloxyearbopy! 3, 3ditlgors 2 ammopiperiding

L-tert-Batytoxyearbony -3, 3-difluoro-4- bs.n/\ldnmwplp e

r/ ~ L N
., F F ( [ H g
AR - S N

N.
< YRon S =T

[1543] Toraselution ut T-tert-buty loxyearbonyl- 30 -ditlnoro-d-oxopiperidine
iSynthonix, 0,100 ¢, 0,426 mmel. 1.0 ¢y in dichloremaethane L3 mbowas added

ety vTamiae (070 L 0038 mmol. TS o foilowed by sodium triacetoxy burohydride
(IR0 2 0SS T el 2.0 ot The reacoan was stirred e roomy wimperature for 16 hoirs
before adding Rochielle™s salt {2 ml. v and stirring £or 1 hour. The reiction nistare swias
partitioned benwveen NallCO 30 mloaod CHECH 30 ml a0 The agquesus phase was
exrracted with CH-CL 62 o Smb The combined wrganies were washed with brine 30

-

mi o, dried (NSO, and concentrated under reduced prossare, MPJC (300 2700 0

R R
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3

hexaned vielded the rirle compound G043 @ 3221 es o colourless oils Honmr DO S 733
L m, HE ot Call- 227 00 L, o TH oFCI Lo 0 cTH m. 3892 020 s, CHGCul i 3276

VL e, D30 b eldd P XS DG LS T, A0 LB v, 297 ¢ ML o L0 il my, 1Li7-
LAY H my Do 9 s COCE s U F nmn cCDCT 8 - 1090 cakd, T2 130, 1133 Hari 11005

td P25V Hzs 2 327NV HT

T-tert-BuiyToay -2, d-ditfuorda-i-anminopiperiding

L,/l H:N \F(;

3 A fN\u
\/h Boc S~ b
[ D544 Madladinm byvidroxide iappros. 9.6030 a5 was added o a solution of the
henzytaminopiperidine (0045 < 0138 mmolyin ethanol £ 2866 mly The lask wis puraed

with hydrogen and the reaction stirred under an atosphore ot hvdrezen for 2 hours, The
flask wus purged with nirozen and the reactiom filtered through celite, eluting with 324
MOH-CHCL id x Sl The filtrate was concentrated under reducad pressure te vield the
ttle compeund as a coleurtess vilo whicl was used sithout puriticaion:

Coupling of the 3 3-ditluore-4-aminepiperidine to the pyvridine carboxylic acnld

)
S | N
HoN__X A VAj\ f\ NN | hoORF
l\[1 \) \ N\)/\
~T TR fl'} k/lll
“Bon
USER] T u solution ot e ditlaorcammopiperidine tO033 ¢ G IS mmoll 08 ey and

the prridine carbixylic acid (0033 g 0148 mmal, 1O g in nIimth_\'Hi rramide (1.8
mlawas wdded mriethylamine O3 mi |, 0072 mmol, T3 e followed by HATT ((LOSA ¢
LS mmel L eql The resulting volow solution was strred at poom wimpergiare tor 3
hours hetiore partitaoning betweon FeOAC (100 ml yand NallCOw-water i b1, 100 mlac The
arganies were further washed with brine OO mlo. warer (110G mly and bring 1 100 mlL»
refiore drying NSO and cancentrating wnder reduced pressure, MPLC (0 > 1086 Mo
CHLC L wielded the dimmide (0037 ¢ 67 0 as o white Foam, 'TameiCIDO a RO7 (1T,
PyECOL N7 0L ddl T 800 20 Hze pett 4 703 QHL G T us Hz 2H ot CoH L OCH 0L 7200
L dL D NS Tl pybE 30 707 o1 L me N 6004 2HD T 90 iz 2H of C HLOCH 0, 400
CLEL oy D ot Bepiptl=20 Haan L3300 my THE ot pipl=2 L 12 0L my L et pipbt2 4 T
L . paph 4 29001 H oy TH of Bzpipht - 20 o, 387 (300 s O H e, 352 ¢ EL .
BrpipH-40 22000 THL mu TH of Bypip-20 Hepn, 209 011 m. TH of BapipH-Y, He6), 2.05-
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2.87 (2H, m, pipH-6), 2.04-1.99 (2H, m, 2H of pipH-5, BzpipH-3, H-5), 1.91-1.67 (4H, m,
4H of pipH-5, BzpipH-3, H-5), .46 (9H. 8. C(CHz)); m/z: 587 [M+H] .
Svatheses of (cis)- and (trans J-tert-butvl 4-amino-3-fluoropiperidine- 1 -carboxylate

|0546] For use in the synthesis of various compounds described sbove, (cis)- and (trans )-
tert-butvl 4-amino-3-fluoropiperidine- I-carboxylate were prepared as described i the

scheme below:
ab
Boc

I TMECI, ElzN,
DM

il Selectfluar, CH.CN

o H
F NaBH,, MeQH (’j,F F
mmnor major

N i ¥
B "w 1 ~
e F 55391 3 (m) “r 520250 J=321 He)
BriNH,, i MsCl, EtluN i MsCl EtsN
Na{OAc)8H CHCl2 CH,Cly
CHACly i NaNa DMF il NaNg, DMF
©/\NH NH, Ny Na NH;
Y st e A [T ane O
T A lkeitotd
N~ EIOH N EOH ¥ b EIOH .
) i i
18 Boo Boc " Boc " Boc Boc
F & -203.8 (m) F 3 -205.2 (m) F & -188,.2 (d, J=48 Hz)

Example 2 - Increase in AMPK activity
|0547] Compounds were assayed for their ability 1o activate AMPK using an

enzyme-linked immunosorbent assay. Reagents and procedures fur measuring AMPK
activation are well known and kits for AMPK activation assays are commercially available.
The ECsq values for AMPK activation for compounds 1-498 are presented in Table 2 below,
in which A" is less than 0.5 uM: “B™ is 0.5-1 pM:; *C™ 18 1-5 uM; and *D" is 5-10 uM: and
“E"is > 10 uM:
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Table 2
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Claims:

1. A compound having the structural formula

O
N
(*) YY) TS
¥ N
(R%) a (Ra)/w -
! O N R
\G/ or
(8]
o {\ Foog
1
e Y\) A N
(RO a R
o] N /R"
G

or a pharmaceutically acceptable salt, or N-oxide thereof, or a solvate or hydrate thereof,
wherein

R'is H, -(C,-C; alkyl), -C(0)-(C,-C; alkyl) or -C(0)0-(C,-C; alkyl);

each R? is independently selected from -(C,-C; alkyl), -(C;-Cs haloalkyl), -(Co-Cs
alkyl)-L-R7, -(Co-C; alkyl)-NR®R’, -(Co-C; alkyl)-OR'®, (Co-C;
alkyl)-C(O)R', -(Cy-Cs alkyl)-S(O).2R ", -halogen, -NO, and -CN;

wis0,1,2o0r3;

G is -CH;-, -C(O)-, -S(0),~, -CH(CH3)-, -C(CHs),-, -O-, -C(0)-NH-,
-C(0)-NH-CHj;-, -CH;CH;-, a single bond, -OCH,-, CH,CH,0-, -CH(COOMe)-
or -CH(COOE)-;

R" is aryl or heteroaryl substituted with 1, 2 or 3 substituents independently selected
from -(C,-C; alkyl), -(C,-Cs haloalkyl), (Co-Cs alkyl)-L-R7, -(Co-C3
alkyl)-NR®R?, -(Co-C; alkyl)-OR'®, (Co-C3 alkyl)-C(O)R'®, -(Co-C;
alkyl)-S(0)2R", -N3, -SFs, -halogen, -NO, and -CN;

Y'is N or CH;

Q is single bond, -CH,-, -CH,0-, -OCH,CH,-, -CH,CH;-, -O-, -CHF-, -CH(CHj3)-,
-C(CHs),-, -CH(OH)-, -CH(COOMe)-, -CH(COOE})-, -C(O)- or -S(0O),~;

the ring system denoted by “A” is monocyclic heteroaryl or phenyl;
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each R’ is independently selected from -(C,-C3 alkyl), -(C;-Cs haloalkyl), (Co-Cs
alkyl)-L-R’, <(Co-C; alkyl)-NR*R’, -(Co-C5 alkyl)-OR ", -(Co-C3
alkyl)-C(O)R'®, -(Co-C3 alkyl)-S(0)R ™, -halogen, -N3, -SFs, -NO, and -CN; 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(0)-NR’-, -NR’C(S)0-, -OC(S)NR®’-, -NR’C(S)-NR’-,
-NR’C(S)S-, -SC(S)NR’-, -NR’C(S)-, -C(S)NR’-, -SC(O)NR’-, -NR’C(S)-,
-S(0)o.2-, -C(0)O, -OC(0)-, -C(S)0-, -OC(S)-, -C(0)S-, -SC(0)-, -C(S)$-,
-SC(8)-, -OC(0)0-, -SC(0)0O-, -OC(0)S-, -SC(S)0-, -OC(S)S-, -NR’SO;-,
-SO,NR’- and -NR’SO,NR’-,
each R, R® and R'® is independently selected from H, -(C)-C; alkyl), -(C-C,
haloalkyl), -(Co-C; alkyl)-L-(Co-C; alkyl), (Co-C3 alkyl)-NR’(Co-C;
alkyl), (Co-C; alkyl)-0-(Co-C; alkyl), (Co-C; alkyl)-C(0)-(Co-C, alkyl)
and -(Co-C; alky!)-S(0O)g.2~(Co-C; alkyl), and
each R’ is independently selected from -H, -(C;-Cq alkyl), -C(O)-(C\-Cy4 alkyl)
and -C(0)0-(C)-C, alkyl).

. The compound according to claim 1, wherein Y' is CH.

. The compound according to claim 1, wherein Y'is N.

. The compound according to any one of claims 1-3, wherein Q is -O-.

. The compound according to any one of claims 1-3, wherein Q is -C(O)- .
. The compound according to any one of claims 1-3, wherein Q is -S(O);,-.
. The compound according to any one of claims 1-3, wherein Q is -CH;-.

. The compound according to any one of claims 1-3, wherein Q is a single bond.
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9. The compound according to any one of claims 1-8, wherein the ring system denoted by

“A” is phenyl.

10. The compound according to any of claims 1-9, wherein y is not zero and at least one R’
is halo, cyano, -(C;-Cs haloalkyt), -O-(C,-C; haloalkyl), -(C,-C; alkyl), -O-(C,-C;

alkyl), -C(0O)-(Co-C, alkyl), -C(0)O-(Co-C; alkyl), -C(O)N(Co-C4 alkyl)(Co-C; alkyl), -Na,
-SF5 or NO,.

X

. 5
11. The compound according to any one of claims 1-10, wherein the (R%)y group

is

2

O\/ O\n/ (R*oo— O\

%

(R®).2 O\ R30 ~ |
/\/h""a. (R0 . ;’{’

3 B

(R¥)o2 O\ (R*)o— O\/\ (R0 l "LL:
S |
(R¥g.2 O\/ (R%)oz Q/ (R¥o2 ©><
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7

== (Hso)o-z_ |
(Rso)oz_O\ x i{
NV

; C(O)O(CHzh1-3H; monocyclic heteroaryl
substituted with 0, 1 or 2 R*®; or monocyclic heteroarylmethyl-, in which the heteroaryl is
substituted with 0, 1 or 2 R*®; in which each R* is independently selected
from -F, -Cl, -Br, -C(0)-NH,, C(O)N(C,-C4 alkyl)}(C:-C; alkyl), NHCO(C,-C; alkyl), N(C:-
C4 alkyl)(C,-C; alkyl), NH,, -SH, methyl, ethyl, trifluoromethyl, methoxy, ethoxy,
trifluoromethoxy, -NO,, ~-SFs, -N3, -(NH)o.1S0,R*?, (NH)o.1.COR™*, and cyano, in which each
R* is (C;-C; alkyl) or (C;-C; haloalkyl).

12. The compound according to any one of claims 1-11, wherein each R is independently
selected from methyl, ethyl, n-propyl, isopropyl, trifluoromethyl, pentafluoroethyl, acetyl, -
NH,, -OH, methoxy, ethoxy, trifluoromethoxy, -SO,Me, -halogen, -NO, and -CN.

13. The compound according to any one of claims 1-12, wherein w is 0.

14. The compound according to any one of claims 1-13, having the structural formula

N l NN R! F
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16. The compound according to any one of claims 1-15, wherein the
F

33‘
17
N__-R

moiety is G

17. The compound according to any one of claims 1-15, wherein the

wnigm

4, 0,

moiety is G

18. The compound according to any one of claims 1-15, wherein the

;_,5
~ R

moiety is G

il

19. The compound according to any one of claims 1-15, wherein the

F
4,"

moiety is G
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20. The compound according any one of claims 1-19, wherein R’ is phenyl substituted with

s

0,1 or2R¥, and the (R moiety is phenyl substituted with 0, 1 or 2 R, in which
each R* is independently selected from halogen, (C,-C; alkoxy), -(C1-Czhaloalkoxy), -SH, -
S(Ci-C; alkyl), -S(C1-C; haloalkyl), -OH, -CN, -NO,, -NH,, -NH(C,-C; alkyl), -N(C;-C,
alkyl)( C:1-C; alkyl), -Ns, -SFs, -C(0)-NH,, C(O)NH(C,-C4 alkyl), C(O)N(C;-C4 alkyl)(C,-C>
alkyl), -C(O)OH, C(0)O(C;-C; alkyl), -(NH)o.,SO;R* | -(NH)o.,COR?, in which each R* is
(C1-C; alkyl) or (C,-C; haloalkyl).

21. The compound according to any one of claims 1-20, wherein G is -CH;-.

22. The compound according to any one of claims 1-20, wherein G is -C(O)-.

23. The compound according to any one of claims 1-22, wherein the -G-R'” moiety is

/ Hao)o 2
(R®)oz— | Szl
\ 7N

A, % QL

%

(R¥)o2 30 ~

R Q Ao T @\/O;s‘i

’ 2

7
=4 7 (R¥o2— |
RO I (R¥o.— | X "7:
N ~ N
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e w s
(R¥)o2— (R%)o2—_ R |
N “’a ~ ‘( N
%) Z
e (R0
(R*9oo— @\ A le
¥

C(O)O{CHz)1.3H; monocyclic heteroaryl
substituted with 0, 1 or 2 R”; monocyclic heteroarylmethyl- in which the heteroaryl is
substituted with 0, 1 or 2 R*®; or monocyclic heteroaryloxy- in which the heteroaryl is
substituted with 0, 1 or 2 R*; in which each R¥ is independently selected from halogen, (C-
C, alkoxy), -(C,-Czhaloalkoxy), -SH, -S(C1-C, alkyl), -S(C;-C; haloalkyl), -OH, -CN, -NO,
-NH,, -NH(C,-C, alkyl), -N(C;-C4 alkyl)( C;-C, alkyl), -C(0O)-NH,, C(O)NH(C,-C, alkyl),
C(O)N(C-C; alkyl)(C;-C;, alkyl), -C(O)OH, C(O)YO(Cy-C; alkyl), -(NH)o.,SO,R>, -(NH),.
1COR™ in which each R* is (C)-C; alkyl) or (C)-C; haloalkyl).

24. The compound according to any one of claims 1 or 14-19, wherein
G is -CH;-, -C(O)-, or -8(0),-;
R' is phenyl or monocyclic heteroaryl substituted with 0, I or 2 R%;
each R? is independently selected from methyl, ethyl, n-propyl, isopropyl, trfluoromethyl,
pentafluoroethyl, acetyl, -NH,, -OH, methoxy, ethoxy, trifluoromethoxy, -SO;Me, -
halogen, -NO; and -CN ;
wisOorl;
Y!is N or CH;
Q is a single bond, -CH,-~, -O~, -C(O)- or -S(0),-;
the ring system denoted by “A” is phenyl or monocyclic heteroaryl; and
yis0,1,20r3;
in which
each R® and R* is independently selected from halogen, (C,-C alkoxy), -(C)-
C,haloalkoxy), -SH, -S(C;-C; alkyl), -S(C,-C; haloalkyl), -OH, -CN, -NO,, -
NHa, -NH(C,-C4 altkyl), -N(C;-C4 alkyl)(C,-C; alkyl), -N3, -SFs, -C(0)-NH,,
C(O)NH(C,-C, alkyl), C(O)N(C;-C4 alkyl)(C1-C; alkyl) -C(O)OH, C(O)O(Cs-
C; alkyl), -(NH)y.,SO;R*, -(INH),.,COR??, in which each R* is (C)-C; alkyl)
or (C;-C; haloalkyt).
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25. The compound according to claim 24, wherein w is 0.
26. The compound according to claim 24 or claim 25, wherein G is -CH,-.
27. The compound according to claim 24 or claim 25, wherein G is -C(O)-.

28. The compound according to any one of claims 24-27, wherein R"” is phenyl substituted
with 0, 1 or 2 R*,

29. The compound according to any one of claims 24-28, wherein the ring system denoted

by “A” is phenyl.

30. The compound according to any of claims 24-29, wherein Q is -CH,-, -O- or -C(O)-.
31. The compound according to claim 1, wherein the compound is N-((trans)-1-(4-
cyanobenzyl)-3-fluoropiperidin-4-yl)-6-(4-(4-methoxybenzoyl)piperidine-1-
carbonyl)nicotinamide or a pharmaceutically acceptable salt or N-oxide thereof, or a solvate
or hydrate thereof.

32. The compound according to claim 31, wherein the compound is racemic.

33. The compound according to claim 31, wherein the compound has the structural formula

(0]
MeO N N\
F CN
(o] O U\/O/

ZT
=T
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34. The compound according to claim 31, wherein the compound has the structural formula

o]
MeO N
N X F
H
/ N”’h.. CN

35. The compound according to claim 1, wherein the compound is
cis-1-(4-cyanobenzyl)-3-fluoropiperidin-4-yl)-5-(4-(4-fluorobenzyl)piperazine-1-
carbonyl)picolinamide;
5-(4-(4-fluorobenzyl)piperazine-1-carbonyl)-N-(cis-3-fluoropiperidin-4-yl)picolinamide;
N-(cis-3-fluoro-1-(pyridin-4-ylmethyl)piperidin-4-yl)-5-(4-(4-fluorobenzyl )piperazine-1-
carbonyl)picolinamide;
N-(cis-1-(4-chlorobenzyl)-3-flucropiperidin-4-yl)-5-(4-(4-fluorobenzyl)piperazine-1-
carbonyl)picolinamide;
N-((trans)-1-(4-cyanobenzyl)-3-fluoropiperidin-4-yl)-5-(4-(4-
(methylsulfonyl)benzoyl)piperidine-1-carbonyl)picolinamide;
N-((trans)-3-fluoro-1-(4-(trifluoromethoxy)benzyl)piperidin-4-yl)-5-(4-(4-
(methylsulfonyl)benzoyl)piperidine-1-carbonyl)picolinamide;
N-((trans)-1-(4-cyanobenzyl }-3-fluoropiperidin-4-yl }-5-(4-(4-
(methylsulfonyl)phenoxy)piperidine-1-carbonyl)picolinamide;
N-((trans)-3-fluoro-1-(4-(trifluoromethoxy)benzyl)piperidin-4-yl)-5-(4-(4-
(methylsulfonyl)phenoxy)piperidine-1-carbonyl)picolinamide;
N-((trans)-1-(4-cyanobenzyt)-3-fluoropiperidin-4-yl)-6-(4-(4-methoxybenzoyl )piperidine-
1-carbonyl)nicotinamide;
N-((trans)-3-fluoro-1-(4-(trifluoromethoxy)benzyl)piperidin-4-yl)-6-(4-(4-
methoxybenzoyl)piperidine-1-carbonyl)nicotinamide;
N-((trans)-3-fluoro-1-(4-(pyrrolidin-1-yl)benzyl)piperidin-4-yl)-6-(4-(4-
methoxybenzoy!)piperidine-1-carbonyl)nicotinamide;
N-((trans)-3-fluoro-1-(4-isopropoxybenzyl)piperidin-4-yl)-6-(4-(4-
methoxybenzoyl)piperidine-1-carbony!l)nicotinamide;
N-((trans)-1-(4-cyano-3-fluorobenzyl)-3-fluoropiperidin-4-yl )-6-(4-(4-

methoxybenzoyl)piperidine-1-carbonyl)nicotinamide;
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N-((3S,4R)-3-fluoro-1-((5-methylisoxazol-3-yl)methyl)piperidin-4-yl)-6-(4-(4-
methoxybenzoyl)piperidine-1-carbonyl)nicotinamide;
N-((3S,4R)-3-fluoro-1-((2-methylthiazol-4-yl)methyl)piperidin-4-yl)-6-(4-(4-
methoxybenzoyl)piperidine-1-carbonyl)nicotinamide;
N-((trans)-1-(4-cyanobenzyl)-3-fluoropiperidin-4-yl)-6-(4-(4-
(trifluoromethylsulfonyl)phenoxy)piperidine-1-carbonyl)nicotinamide;
N-((3R,4R)-1-(4-cyanobenzyl)-3-fluoropiperidin-4-yl)-6-(4-(4-
methoxybenzoyl)piperidine-1-carbonyl)nicotinamide;
N-((3S,45)-1-(4-cyanobenzyl)-3-fluoropiperidin-4-yi)-6-(4-(4-
methoxybenzoy!)piperidine-1-carbonyl)nicotinamide;
N-({cis)-1-(4-cyanobenzy})-3-fluoropiperidin-4-y1)-6-(4-(4-methoxybenzoyl)piperidine-1-
carbonyl)nicotinamide; or
N-((cis)-3-fluoro-1-(4-(trifluoromethoxy)benzyl)piperidin-4-yl )-6-(4-(4-
methoxybenzoyl)piperidine-1-carbonyl)nicotinamide;

or a pharmaceutically acceptable salt or N-oxide thereof, or a solvate or hydrate thereof.

36. A compound having the structural formula

(0]
MeO N
N A
H
© © \O\l\/@/

or a pharmaceutically acceptable salt or N-oxide thereof, or a solvate or hydrate thereof.

37. A compound having the structural formula

(o]
MeO N
N R
H
\O\"/O )}\()\"/N OCF4

or a pharmaceutically acceptable salt or N-oxide thereof, or a solvate or hydrate thereof.
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38. A pharmaceutical composition comprising:
at least one pharmaceutically acceptable carrier, diluent or excipient; and
a compound according to any of claims 1-37 or a pharmaceutically acceptable salt or

N-oxide thereof, or a solvate or hydrate thereof.

39. A method for activating the AMPK pathway in a cell, the method comprising
contacting the cell with an effective amount of a compound according to any of claims 1-
37 or a pharmaceutically acceptable salt or N-oxide thereof, or a solvate or hydrate

thereof, or an effective amount of a composition according to claim 38.

40. A method for increasing fatty acid oxidation, decreasing glycogen concentration or
increasing glucose uptake in a cell, the method comprising
contacting the cell with an effective amount of a compound according to any of claims 1-
37 or a pharmaceutically acceptable salt or N-oxide thereof, or a solvate or hydrate

thereof, or an effective amount of a composition according to claim 38.

41. A method for up-regulating ceramidase function or decreasing ceramide concentration in a
cell, the method comprising
contacting the cell with an effective amount of a compound according to any of claims 1-
37 or a pharmaceutically acceptable salt or N-oxide thereof, or a solvate or hydrate

thereof, or an effective amount of a composition according to claim 38.

42. A method for reducing oxidative stress or reducing free radical damage in a cell, the method
comprising contacting the cell with a compound according to any of claims 1-37 or a
pharmaceutically acceptable salt or N oxide thereof, or a solvate or hydrate thereof, or an

effective amount of a composition according to claim 38.
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