
COMPOUNDS AND COMPOSITIONS AS MODULATORS OF GPR119 ACTIVITY
CROSS-REFERENCE TO RELATED APPLICATIONS [0001]This application claims the benefit of
priority to U.S. Provisional Patent Application Number 60/974,064, filed 20 September 2007 and U.S.
Provisional Patent Application Number 61/045,263, filed 15 April 2008. The full disclosures of these
applications are incorporated herein by reference in their entirety and for all purposes.
BACKGROUND OF THE INVENTION Field of the Invention  [0002]The invention provides
compounds, pharmaceutical compositions comp sing such compounds and methods of using such
compounds to treat or prevent diseases or disorders associated with the activity of GPR119.
Background [0003]GPR119 is a G-protein coupled receptor (GPCR) that is mainly expressed in the
pancreas, small intestine, colon and adipose tissue. The expression profile of the human GPR119
receptor indicates its potential utility as a target for the treatment of obesity and diabetes. The novel
compounds of this invention modulate the activity of GPR119 and are, therefore, expected to be useful
in the treatment of GPR119-associated diseases or disorders such as, but not limited to, diabetes,
obesity and associated metabolic disorders. SUMMARY OF THE INVENTION [0004]In one aspect,
the present invention provides a compound of Formula I:  WO 20091038974PCT/U 82008/0751 45
Ri-Wi)12-C L 1.) 6 [0005]in which:   [0006]Q is a divalent or trivalent radical selected from C6_imaryl,
Chinheteroaryl, C38cycloalkyl and C3_8heterocycloalkyl; wherein said aryl, heteroaryl, cycloalkyl or
heterocycloalkyl of Q is optionally substituted with up to 3 radicals independently selected from halo.
Ch6alkyl, halo-substituted-Ch6alkyl, Ch6alkoxy, halo-substituted-C1- 6alkoxy, -C(0)R20 and
-C(0)0R20; wherein R30 is selected from hydrogen and Ch6alkyl; and optionally connecting a carbon
adjacent to W2 through a CR31, 0, S or NR31 with a carbon of Q (indicated by the dotted line) to form
a 5-membered ring fused to rings A and Q (such as the fused rings in examples V-1-V5, infra);
wherein R31 is selected from hydrogen and Ch601.71; [0007]Wi and W2 are independently selected
from CR21 and N; wherein R21 is selected from hydrogen, cyano, Ch6alkyl and -C(0)0R28; wherein
R25 is selected from hydrogen and C1_601871; ring A can have up to 2 ring carbons substituted with
a group selected from -C(0)-, -C(S)- and -C(=N0R30)- and can be partially unsaturated with up to 2
double bonds; wherein R30 is selected from hydrogen and CI_ 



()alkyl; [0008]L is selected from C16alkylene, C2_6alkenylene, -(CH2)n0-, - OC(0)(CH2)n-,
-C(0)0(C12)n-, -NR26(CH2)n- and -0(CH2)n-; wherein R26 is selected from hydrogen and CI_ ()alkyl;
and n is selected from 0, 1, 2, 3, 4 and 5; wherein any alkyl of L can be optionally substituted with 1 to
3 radicals independently selected from halo, Cl_6alkyl, halo-substituted-C,_6alkyl, Ci_olkoxy,
halo-substituted-C,_6alkoxy, -C(0)R22 and -C(0)0R22; wherein R22 is selected from hydrogen and
Ci_olkyl; [0009]m is selected from 0, 1, 2, 3 and 4; [0010]q is selected from 0, 1, 2, 3 and 4; [0011]th
t2, t3 and tt are each independently selected from 0, 1 and 2;  WO 20091038974PCT/U S2008/0751
45 [0012]R1 is selected from-X1S(0)0_2X2R6a, -XIS(0)0-2X20R61, -XIS(0)0- 2X2C(0)R6a,
-X,S(0)0_,X2C(0)0R6a, -X15(0)0_2X20C(0)R6a and -X,S(0)0_2NR6aRbb; wherein X1 is selected
from a bond, 0, NR7"R7b and Chalkylene; X, is selected from a bond and Chalkylene; R6a is selected
from hydrogen, halo, CI_ ()alkyl, C2_6alkenyl, C6_ loaryl, Cihoheteroaryl, C3_sheterocycloalkyl and
C3_scycloalkyl; wherein said aryl, heteroaryl, cycloalkyl and heterocycloalkyl of R6" is optionally
substituted with I to 3 radicals independently selected from hydroxy, halo, Cholkyl,
halo-substituted-CI_6alkyl, hydroxy-substituted-Cialkyl, cyano-substituted-Ci_6alkyl, Cl_6alkoxy,
halo-substitutedCh_6alkoxy and C640aryl-C,4alkoxy; R6b is selected from hydrogen and Ch6alkyl;
and R7a and R7b are independently selected from hydrogen and Chh,alkyl; [0013]R, and R3 are
independently selected from hydrogen, halo, hydroxy, CI_ 6alkyl, halo-substituted-Ci_6alkyl,
hydroxy-substituted-Ci_6alkyl, Ch_6alkoxy, halosubstituted-Ch6alkoxy, -C(0)R,3, and -C(0)0R23;
wherein R23 is selected from hydrogen and Cihalkyl; [0014]R4 is selected from Rs and -C(0)0R8;
wherein Rg is selected from Ch        C61oaryl, Chloheteroaryl, C3_scycloalkyl and
C3_sheterocycloalkyl; wherein said aryl, heteroaryl, cycloalkyl or heterocycloalkyl of Rg is optionally
substituted with Ito 3 radicals independently selected from halo, Ch6alkyl, C3_12cycloalkyl, C3_
sheterocycloalkyl, halo-substituted-C,_6alkyl, hydroxy-substituted-Ci_6alkyl, Ci_6alkoxy and
halo-substituted-C,_6alkoxy; [0015]R5 is selected from hydrogen, Ch6alkyl, halo-substituted-Ch6alkyl,
hydroxy-substituted-Ci_alkyl, Ci_6alkoxy and halo-substituted-Ci_6alkoxy. [0016]In a second aspect,
the present invention provides a pharmaceutical composition which contains a compound of Formula I
or a N-oxide derivative, individual isomers and mixture of isomers thereof; or a pharmaceutically
acceptable salt thereof, in admixture with one or more suitable excipients. [0017]In a third aspect, the
present invention provides a method of treating a disease in an animal in which modulation of GPR I
19 activity can prevent, inhibit or ameliorate the pathology and/or symptomology of the diseases,
which method comprises administering to the animal a therapeutically effective amount of a compound
of Formula  I or a N-oxide derivative, individual isomers and mixture of isomers thereof, or a
pharmaceutically acceptable salt thereof. [0018]In a fourth aspect, the present invention provides the
use of a compound of Formula I in the manufacture of a medicament for treating a disease in an
animal in which GPR119 activity contributes to the pathology and/or symptomology of the disease.
[0019]In a fifth aspect, the present invention provides a process for preparing compounds of Formula I
and the N-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers and mixture
of isomers thereof, and the pharmaceutically acceptable salts thereof. 



DETAILED DESCRIPTION OF THE INVENTION Definitions  [0020]"Alkyl" as a group and as a
structural element of other groups, for example halo-substituted-alkyl and alkoxy, can be
straight-chained, branched, cyclic or Spiro. C,_ 6alkoxy includes methoxy, ethoxy, and the like.
Halo-substituted alkyl includes trifluoromethyl, pentafluoroethyl, and the like. [0021]"Aryl" means a
monocyclic or fused bicyclic aromatic ring assembly containing six to ten ring carbon atoms. For
example, aryl can be phenyl or naphthyl, preferably phenyl. "Arylene" means a divalent radical derived
from an aryl group. "Heteroaryl" is as defined for aryl where one or more of the ring members are a
heteroatom. For example, Cmoheteroaryl includes pyridyl, indolyl, indazolyl, quinoxalinyl, quinolinyl,
benzofuranyl, benzopyranyl, benzothiopyranyl, benzo[1,3]dioxole, imidazolyl, benzo-imidazolyl,
pyrimidinyl, furanyl, oxazolyl, isoxazolyl, triazolyl, tetrazolyl, pyrazolyl, thienyl, 1H-pyridin-2-onyl,
6-oxo-1,6-dihydroPYridin-3-yl, etc. "C6_10ary1C04alkyr means an aryl as described above connected
via a alkylene grouping. For example, C640ary1C04alkyl includes phenethyl, benzyl, etc. Heteroaryl
also includes the N-oxide derivatives, for example, pyridine N-oxide derivatives with the following
structure:   [0022]"Cycloalkyl- means a saturated or partially unsaturated, monocyclic, fused bicyclic or
bridged polycyclic ring assembly containing the number of ring atoms indicated. For example,
C340cycloalkyl includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc. "Heterocycloalkyl" means
cycloalkyl, as defined in this application, provided that one or more of the ring carbons indicated, are
replaced by a moiety selected from -0-,-NR-, -C(0) -S-, -S(0) - or -S(0)2-, wherein R is hydrogen
C14alkyl or a nitrogen protecting group. For example, C3_sheterocycloalkyl as used in this application
to describe compounds of the invention includes morpholino, pyrrolidinyl, piperazinyl, piperidinyl,
piperidinylone, 1,4-dioxa-8-aza-spiro[4.5]dec-8-yl, 2-oxopyrrolidin-l-yl, 2-oxo-piperidin-l-yl, etc.
[0023]GPR119 means G protein-coupled receptor 119 (GenBank(r) Accession No. AAP72125) is also
referred to in the literature as RUP3 and GPR116. The term GPR119 as used herein includes the
human sequences found in GeneBank accession number AY288416, naturally-occurring allelic
variants, mammalian orthologs, and recombinant mutants thereof. [0024]"Halogen" (or halo)
preferably represents cWoro or fluoro, but can also be bromo or iodo. [0025]"Treat", "treating" and
"treatment" refer to a method of alleviating or abating a disease and/or its attendant symptoms.
Description of the Preferred Embodiments  [0026]The present invention provides compounds,
compositions and methods for the treatment of diseases in which modulation of GPR119 activity can
prevent, inhibit or ameliorate the pathology and/or symptomology of the diseases, which method
comprises administering to the animal a therapeutically effective amount of a compound of Formula I.
[0027]In one embodiment, with reference to compounds of Formula I, are compounds of of Formula
Ia:    )ti Ri-w, Ab L 



[0028]in which:  ( Re) 1-\\q N-R4      [0029]Q is a divalent or trivalent radical selected from CorioarYL
Cmoheteroaryl, Ci_ecycloalkyl and Cl_sheterocycloalkyl; wherein said aryl, heteroaryl, cycloalkyl or
heterocycloalkyl of Q is optionally substituted with up to 3 radicals independently selected from halo,
Choalkyl, halo-substituted-C16a1ky1, C1_6alkoxy, halo-substituted-C1_ 6alkoxy, -C(0)R20 and
-C(0)012,0; wherein R20 is selected from hydrogen and C1_6alkyl; and optionally connecting a carbon
adjacent to W, through a CRe, or 0 with a carbon of Q (indicated by the dotted line in Formula Ia) to
form a 5-membered ring fused to rings A and Q (such as the fused rings in examples VI -V5, infra);
wherein R31 is selected from hydrogen and Ci_oalkyl; [0030]W1 and W2 are independently selected
from CR21 and N; wherein R21 is selected from hydrogen, cyano, Cl_6alkyl and -C(0)0R25; wherein
R25 is selected from hydrogen and Ci_oalkyl; ring A can have up to 2 ring carbons substituted with a
group selected from -C(0)-, -C(S)- and -C(=N0R30)- and can be partially unsaturated with up to 2
double bonds; wherein R30 is selected from hydrogen and Cl_6alkyl; [0031]L is selected from
Ci_6alkylene, C2_6alkenylene, -(CH,)10-, -NR26012).-, -0C(0)(CH2)"-, -C(0)0(012).- and -0(CH2)"-;
wherein R26 is selected from hydrogen and Ci_oalkyl; wherein n is selected from 0, 1 , 2, 3, 4 and 5;
wherein any alkyl of L can be optionally substituted with Ito 3 radicals independently selected from
halo, C1_6alkyl, halo-substituted-C1_6alkyl, Ci_6alkoxy, halo-substituted-Ch6alkoxy, -C(0)R22 and -
C(0)0R22; wherein 121, is selected from hydrogen and Ci_6alkyl; [0032]b and t2 are each
independently selected from 0, 1 and 2; [0033]q is selected from 0, 1, 2, 3 and 4; [0034]121 is
selected from-X IS(0)0_2X2R6a, -X 5(0)0_2X20R6a, -X 5(0)0- 2X2C(0)R6", -X 5(0)0_2X2C(0)0Roa,
-X iS(0)0_2X20C(0)R6" and -X S(0)0_2NRG.Rob;  wherein X1 is selected from a bond, 0, NR7"R70
and Ch4alkylene; X2 is selected from a bond and Cihalkylene; R6a is selected from hydrogen, halo,
Chhalkyl, C2_6alkenyl, Co_ ioarYl, Chioheteroaryl, Chsheterocycloalkyl and Cl_scycloalkyl; wherein
said aryl, heteroaryl, cycloalkyl and heterocycloalkyl of R6a is optionally substituted with 1 to 3 radicals
independently selected from hydroxy, halo, Ch6alkyl, halo-substituted-Ch6alkyl,
hydroxy-substituted-Ch6alkyl, cyano-substituted-C16a1ky1, Ch6alkoxy, halo-substitutedCi_6alkoxy
and C64 oaryl-Cialkoxy; R61, is selected from hydrogen and Ch_oalkyl; and R7a and R7b are
independently selected from hydrogen and Ci_oalkyl; [0035]R3 is selected from hydrogen, halo,
hydroxy, Ch_oalkyl, halo-substituted- 6alkyl, hydroxy-substituted-C1_6alkyl, Ci_oalkoxy,
halo-substituted-C1_6alkoxy, -C(0)1233, and -C(0)0R23; wherein R23 is selected from hydrogen and
Ch6alkyl; [0036]R4 is selected from Rs and -C(0)0R8; wherein R8 is selected from Ch       Co_loaryl,
C1_10heteroaryl, C3_scycloalkyl and C3_sheterocycloalkyl; wherein said aryl, heteroaryl, cycloalkyl or
heterocycloalkyl of R8 is optionally substituted with 1 to 3 radicals independently selected from halo,
Chhalkyl, C342cycloalkyl, C3_ sheterocycloalkyl, halo-substituted-C,_6alkyl,
hydroxy-substituted-Cihalkyl, Clhalkoxy and halo-substituted-C1_6alkoxy; [0037]R5 is selected from
hydrogen, Ch6alkyl, halo-substituted-Ch6alkyl, 



hydroxy-substituted-Cihalkyl, C1_6alkoxy and halo-substituted-Cihalkoxy. [0038]In a further
embodiment, Q is a divalent or trivalent radical selected from phenyl, pyridinyl, pyrazinyl, pyridazinyl
pyrimidinyl, 1 ,2,4-oxadiazolyl, and thiazolyl; wherein said phenyl, pyridinyl, pyrazinyl, pyridazinyl
pyrimidinyl and thiazolyl of Q is optionally substituted with up to 3 radicals independently selected from
halo, Chhalkyl, Ci_6alkoxy, halo-substituted-Ch_oalkyl, -C(0)01230 and -C(0)R20; wherein R20 is
selected from hydrogen and Chh,alltyl; and optionally connecting a carbon adjacent to W3 through a
CR31 or 0 with a carbon of Q to form a 5-membered ring fused to rings A and Q; wherein R31 is
selected from hydrogen and Cholkyl. [0039]In a further embodiment, WI and W3 are independently
selected from CR31 and N; wherein R21 is selected from hydrogen, cyano, C16alkyl and -C(0)0R25;
wherein R25 is selected from hydrogen and C1_0.11(3.1; ring A can have a ring carbon substituted
with a group selected from -C(0)-, -C(S)- and -C(=N0R30)- and can be partially  unsaturated with a
double bond; wherein R30 is selected from hydrogen and Ch6alkyl; and L is selected from
-0(C1-12)04-, -(CH=CH)-, -0C(0)-, -Nli(C1-1/)04-, - NCH3(C112)04- and -(CH414-. [0040]In another
embodiment, RI is selected from -XIS(0)0_2X2Rsa, -XIS(0)0- 2X20R6s, -X1S(0)0_2X2C(0)0Rsa,
-X,S(0)0_2X20C(0)Rsa and -X1S(0)0_2NRG.R6b; wherein Xi is selected from a bond and 0; X, is
selected from a bond and Ci_talkylene; R6a is selected from hydrogen, halo, cyano, methyl, ethyl,
propyl, isopropyl, ethenyl, pyridinyl, pyrrolidinyl, piperidinyl, molpholino, isoxazolyl, tetrazolyl, phenyl
and imidazolyl; wherein said piperidinyl, pyridinyl, pyn-olidinyl, morpholino, isoxazolyl, tetrazolyl,
phenyl or imidazolyl of Rsa is optionally substituted with 1 to 3 radicals independently selected from
hydroxy, halo, Ci_Galkyl and benzoxy; and R61) is selected from hydrogen, methyl and ethyl. [0041]In
another embodiment, R4 is selected from Rg and -C(0)0R8; wherein Rg is selected from isopropyl,
cyclopropyl, t-butyl, I ,2,4-oxadiazolyl, pyrimidinyl, pyridinyl, pyridazinyl tetrahydro-21-1-pyranyl,
tetrahydrofuranyl, oxetanyl, 2H-tetrazoly1 and thiazolyl ; wherein said cyclopropyl, 1,2,4-oxadiazolyl,
pyrimidinyl, pyridinyl, pyridazinyl tetrahydro-2H-pyranyl, tetrahydrofuranyl, oxetanyl, 2H-tetrazolyl or
thiazolyl of Rg is optionally substituted with 1 to 3 radicals independently selected from halo,
trifluorornethyl, isopropyl, t-butyl, methyl, ethyl and cyclopropyl optionally substituted with methyl; and
RS is selected from hydrogen and methoxy. [0042]Tn another embodiment are compounds selected
from: isopropyl 44(4-((4- meth anesulfonylp iperazi n)- I -yephenoxy)methyppiperidine- I -carboxyl ate,
isopropyl 4-(2- (4-(4-(methylsul fonyep iperazi n- I -yl)phenoxy)ethyl)piperidine- I -carboxyl ate,
isopropyl 4- (3-(4-(4-(methyl sulfonyl)piperazi n- I -yl)phenoxy)propyl)piperidine- I -carboxyl ate,
isopropyl 4-(4-(4-(4-(methylsulfonyl)piperazin- I -yl)phenoxy)butyl)p iperi di ne- I -carboxyl ate,
Isopropyl 4-46-(4-(methylsulfonyl)piperazin-1-y1)pyridin-3-y1oxy)methy1)piperidine-1-carboxylate.
tert-Butyl 4-((6-(4-(methylsulfonyl)piperazin- I -yepyridin-3-yloxy)methyl)piperidine- I - carboxyl ate,
Tsopropyl 44(5-(4-(methylsulfonyl)piperazin- I -yl)pyrazin-2- yloxy)methyl)piperidine-1-carboxylate,
tert-Butyl 445-(4-(methy1su1fonyepiperazin-1- yl)pyrazin-2-yloxy)methyl)piperidine- I -carboxylate,
3-Cyclopropy1-5-(4-((5-(4-
(methylsulfonyepiperazin-1-yl)pyrazin-2-yloxy)methyl)piperidin-1-y1)-1,2.4-oxadiazole, 5-  Cycl
opropy1-3-(4-((5-(4-(methyl sulfonyepiperazin-1 -yl)pyrazi n-2-yloxy)methyl)p iperi di n-1 -
y1)-1,2,4-oxadi azol e,
2-(4-(Methylsulfonyepiperazin-l-y1)-5-((1-(5-(trifluoromethyppyridin2-y1)piperidin-4-y1)methoxy)pyrazi
ne,
5-Isopropyl-3-(4-45-(4-(methylsulfonyt)piperazin-lyflpyrazin-2-yloxy)methyl)piperidin-1-y1)-12,4-oxadia
zole, Tetrahydro-214-pyran-4-y1 4- ((5-(4-(meth ylsul fonyep iperazi n-
1-yflpyrazin-2-yloxy)methyl)piperidi ne- 1-carboxyl ate, (S)- Tetrahydrofuran-3-y1 4-((5-(4-(methyl
sulfonyflp iperazi n-l-yepyrazi n-2- yloxy)methyl)piperidine- 1-carboxylate, (R)-Tetrahydrofuran-3-y1
44(544- (methyl sul fonyepiperazi n- 1-yflpyrazin-2-yloxy)methyl)piperidi ne- 1-carboxyl ate, 2-
Isopropyl-5 -(4-((5-(4-(methyl sulfonyl)piperazi n-l-yepyrazi n-2-yloxy)meth yOpiperidi n- 1- yflth iazole,
24(1 -(2-methy1-214-tetrazol-5-yepiperidi n-4-yOmethoxy)-5 -(4- (methyl sul fonyepiperazi n-
1-yl)pyrazine, Oxetan-3-y1 44(5 -(4-(methyl sulfonyepiperazi n- 1-
yflpyrazin-2-yloxy)methyl)piperidine-1 -carboxylate, isopropyl 44(544- (methyl sul fonyepiperazi n-
1-yflpyridi n-2-ylox y)methyl)piperi di ne-1 -carboxyl ate, isopropyl 4-((6-(4-(methyl sulfonyl)piperazi n-1
-yl)pyridazi n-3-yloxy)methyl)p iperi di ne-1 -carboxyl ate, isopropyl
4-((5-(4-(methylsulfonyepiperazin-l-y1)pyri mi di n-2-yloxy)methyl)p iperi di ne-1- carboxyl ate,
(E)-isopropyl 4-(2-(6-(4-(methyl sulfonyflpiperazi n- 1-yOpyridin-3 - yflvi nyepiperidi ne-1 -carboxyl ate,
isopropyl 4-(2-(6-(4-(methyl sul fonyflpiperazi n-1 - yflpyridin-3-yeethyl)piperidine-1 -carboxylate,
(E)-Thopropyl 4-(2-(2-(4- (methyl sul fonyepiperazi n- 1-yflpyri mi di n-5
-yevinyl)piperidine-l-carboxylate, 5-Ethy1-2-(4- ((6-(4-(meth ylsul fonyep iperazi n- 1-yflpyridi
n-3-yloxy)methyl)piperi di n- 1-yl)pyri m idi ne, 1 - (Methyl sulfony1)-4-(54(1-(5
-(trifluoromethyppyridin-2 -yepiperidin-4-yemethoxy)pyridin2-yepiperazine, 1 -Methyl cycl opropyl 44(5
-(4-(methyl sulfon yOpiperazi n- 1-yppyrazi n-2- yloxy)methyl)piperidine- 1-carboxyl ate, 5
-Ethy1-2-(44(5 -(4-(methyl sulfonyl)piperazi n-1 - yflpyrazi n-2-yloxy)methyl)piperidi n-l-yl)pyri midi ne,
2-((1-(5 -Methylpyridi n-2-yflp iperi di n4-yemethoxy)-5-(4-(methyl sul fonyep iperazin- 1-yl)pyrazine, 1
-Methylcycl opropyl 44(544- (methylsulfonyl)piperazin-1 -yflpyridin-2-yloxy)merhyl)piperidine-1
-carboxylate, 5-Ethy1-2- (44(5 -(4-(methyl sulfon yflpiperazi n-1 -yOpyridin-2-yloxy)meth yOpiperidi n-
1-yflpyri mi di ne, 3-Isopropy1-5-(4-((5-(4-(methyl sulfonyepiperazi n-1 -yflpyrazi n-2-yloxy)methyl)p
iperi di n-1 - y1)-1,2.4-oxadiazole, 3 -Isopropy1-5 -(44(5-(4-(methylsulfonyepiperazin-l-yflpyridin-2 -
yloxy)methyl)piperidin-l-y1)-1,2,4-oxadiazole, 1 -Methyl cycl opropyl 44(644-
(methylsulfonyl)piperazin-1 -yflpyridin-3-yloxy)merhyl)piperidine-1 -carboxylate, 5-
Tsopropy1-3-(44(6-(4-(methyl sulfonyl)piperazin- 1 -yepyri di n-3-yloxy)methyl)p iperi di n- 1 - y1)-1
,2,4-oxadiazole, 2-(( 1 -(5-Fluoropyri di n-2-yOpiperidin-4-yemethoxy)-5-(4-
(methylsulfonyl)piperazin-l-yl)pyrazine, 3-Isopropyl-5-(44(6-(4-(methylsulfonyl)piperazin1 -yepyri di
n-3-yloxy)methyl)p iperi di n- 1 -y1)-1 2,4-oxadiazole, tert-Butyl 44(544- (methyl sul fony1)- 1.4azepan-
1 -yl)pyrazi n-2-yloxy)methyl)p iperi di ne- 1 -carboxyl ate, tertButyl 4-((5-(4-(methyl sulfony1)- 1
.4-diazepan- 1 -yepyrazi n-2-yloxy)methyl)p iperi di ne- 1 - carboxyl ate, tert-butyl
44(5-(4-(methylsulfonyepiperidin- 1 -yl)pyrazin-2- yloxy)methyl)piperidine- 1 -carboxyl ate, 1 -Methyl
cyclopropyl 44(5-(4- (methyl sul fonyepiperidin- 1 -yepyrazi n-2-ylox y)methyl)p iperi di ne- 1 -carboxyl
ate, tert-Butyl 4-(2-(3-(4-(methyl sul fonyepiperazi n- 1 -y1)- 1 ,2,4-oxadiazol-5-yeethyl)piperidine- 1 -
carboxyl ate, tert-Butyl 4-(3-(3-(4-(methylsulfonyepiperazin- 1 -y1)-1 ,2,4-oxadi azol-5-
yl)propyl)piperidine- 1 -carboxyl ate, 5-(3-( 1 -(5-ethylpyri midi n-2-yepiperidin-4-yepropy1)-3-
(4-(methyl sulfonyl)piperazi n- 1 -y1)- 1,2,4-oxadiazole, Tsopropyl 4434344- (methyl sul fonyepiperazi
n- 1 -y1)-1 ,2,4-oxadiazol-5-yepropyl)piperidine- I -carboxyl ate, 3- Tsopropy1-5-(4-(2-(5-(4-(methyl
sulfonyepiperazi n- 1 -yl)th iazol-2-ypethyl)piperidi n- 1 -y1)- 1 ,2,4-oxadiazole, Tsopropyl 4-((4-( 1
-methanesulfonyl- 1 2,3,6-tetrahydropyri di n-4- yl)phenoxy)methyl)piperi di ne- 1 -carboxyl ate,
isopropyl 4-(4-( 1 -(methylsulfony1)- 1 ,2,3,6- tetrahydropyridin-4-yl)phenoxy)p iperi di ne- 1 -carboxyl
ate, isopropyl 4-(2-(4-( 1 - (methyl sul fony1)- 1 2,3,6-tetrahydropyri di n-4-yl)phe noxy)ethyl)piperidi
ne- 1 -carboxyl ate, isopropyl 4-(3-(4-( 1 -(methyl sulfon y1)- 1 ,2,3,6-tetrahydropyridi n-4-
yl)phenoxy)propyl)piperidi ne- 1 -c arboxyl ate, isopropyl 4-(4-(4-( 1 -(methylsulfony1)- 1 ,2,3,6-
tetrahydropyridin-4-yephenoxy)butyl)p iperi di ne- 1 -carboxyl ate, 1 -methylcyclopropyl 4-((4- ( 1
-(methylsulfony1)- 1 ,2,3,6-tetrahydropyridin-4-yephenoxy)methyppiperidine- 1 - 



carboxyl ate, 5-i sopropy1-3-(4-((4-( 1 -(methylsulfony1)- 1 ,2,3 .6-tetrahydropyridi n-4-
yl)phenoxy)methyl)piperi di n- 1-y1)-1 2,4-oxadiazole, Tsopropyl 4-((4-( 1 -
methanesulfonylpiperidin-4-yl)phenoxy)methyl)piperidine-1-carboxylate, isopropyl 444-0 - (methyl sul
fonyepiperidin-4-yephenoxy)piperi di ne- 1 -carboxyl ate, isopropyl 4-(2-(4-( 1 -
(methylsulfonyepiperidin-4-yephenoxy)ethyl)piperidine- 1 -carboxylate, isopropyl 44344-
(1-(methylsulfonyl)piperidin-4-yephenoxy)propyl)piperidine-l-carboxylate, isopropyl 4-(4- (4-( 1
-(methylsul fonyep iperi di n-4-yOphenoxy)butyl)piperidine- 1 -carboxyl ate, 1 -
Methylcyclopropyl-(methylsulfonyl)piperidin-4-yflphenoxy)methyl)piperidine-1-  carboxyl ate, 2-(4-((4-(
1 -(methylsulfonyl)piperidin-4-yephenoxy)methyl)piperidin- 1 -y1)-5- (trifluoromethyppyridine,
5-isopropyl-3 -(4-((4-( 1 -(methylsul fonyep iperi di n-4-
yl)plienoxyhnethyl)piperidin-l-y1)-1,24-oxadiazole, 3-chloro-2-(4-((4-(1- (methyl sul
fonyepiperidin-4-yephenoxy)methyl)p iperi di n- 1 -y1)-5-(trifluoromethyl)pyri di ne, 5-chloro-2-(4-((4-( 1
-(methyl sul fonyep iperi di n-4-yl)plienox y)methyl)piperi di n- 1 -yl)pyridine, 3-chloro-6-(4-((4-(l
-(methyl sul fonyep iperi di n-4-yl)plienox y)methyl)piperi di n- 1 - yl)pyridazi ne, 5-bromo-2-(44(44 1
-(methyl sulfon yOpiperidi n-4- yl)phenoxy)methyl)piperi di n- 1 -yl)pyri midi ne, 5 -ethyl -2-(4-((4-( 1
-(methylsul fonyepiperidi n4-yephenoxy)meth yOpiperidi n- 1 -yl)pyri mi di ne, 5-fluoro-2-(4-((4-( 1 -
(methyl sul fonyepiperidin-4-yephenoxy)methyl)p iperi di n- 1 -yl)pyridine, 3- i sopropy1-5-(4- ((4-( 1
-(meth ylsul fonyep iperi di n-4-yl)phenoxy)methyl)p iperi di n- 1 -y1)- 1 2,4-oxadiazole, 3-
tert-buty1-6-(4-((4-( 1 -(n ethylsul fonyl)p iperi di n-4-yOphenoxy)methyl)piperi di n- 1 - yl)pyridazi ne,
5-fluoro-2-(4-((4-( 1 -(methyl sulfonyepiperi di n-4- yl)phenoxy)methyl)piperi di n- 1 -yl)pyri midi ne,
Isopropyl 442434 1 -meth anesul fonyl- 1 ,2,3,6- tetrahydropyridin-4-yephenoxy)ethyl)piperidine- 1
-carboxyl ate, 1 -Methylcyclopropyl 4- methox y-4-((5-(4-(methyl sulfonyepiperazi n- 1 -yl)pyrazi
n-2-yloxy)methyl)piperidi ne- 1 - carboxyl ate, 1 -methylcyclopropyl
4((6-formy1-5-(4-(methylsulfonyl)piperazin- 1 -yepyrazi n2-yloxy)methyl)piperidi ne- 1 -carboxyl ate, 1
-Meth ylcyclopropyl 4-((6-chloro-5-(4- (methyl sul fonyepiperazi n- 1
-yl)pyrazin-2-yloxy)methyl)piperidine- 1 -carboxyl ate, 1 - Methyl cycl opropyl 44(5
-(4-(3-methoxy-3-oxopropyl sulfonyepiperazi n- 1 -yOpyrazi n-2- yloxy)methyl)piperidine- 1 -carboxyl
ate, 3 -(4-(5 -((I -(( 1 -methylcyclopropoxy)carbony1)- piperidin-4-yemethoxy)pyrazin-2-yepiperazin- 1
-ylsulfonyepropanoic acid, 3-(4-(5-(( 1 -(( 1 - meth
ylcyclopropoxy)carbonyepiperidin-4-yOmethoxy)pyrazi n-2-yl)piperazi n- 1 - yl sul fonyepropanoic
acid, 3-(4-(5-(( 1 -(( 1 -methylcyclopropoxy)carbonyep iperi di n-4- yl)methoxy)pyrazi n-2-yl)piperazi n-
1 -ylsulfonyepropanoic acid, 3-(4-(5-(( 1 -(( 1 -
methylcyclopropoxy)carbonyepiperidhp4-yl)methoxy)pyrazin-2-yl)piperazin-1- yl sul fonyepropanoic
acid, 3-(4-(5-(( 1 -(( 1 -methylcyclopropoxy)carbonyep iperi di n-4- yl)methoxy)pyrazi n-2-yl)piperazi n-
1 -ylsulfonyepropanoic acid, 3-(4-(5-(( 1 -(( 1 -
methylcyclopropoxy)carbonyepiperidin-4-yl)methoxy)pyrazin-2-yl)piperazin-1- ylsulfonyepropanoic
acid: 1-methylcyclopropyl
44(5-(4-(3-cyanopropylsulfonyl)piperazin1-yepyrazin-2-yloxy)methyl)piperidine-1-carboxylate;
1-methylcyclopropyl 44(54443-OH-  tetrazol-5-yepropylsulfonyl)piperazin- I
-yepyrazin-2-yloxy)methyl)piperidine- I - carboxyl ate: I -methyl cycl opropyl 44(5nyl sul fon yOpiperazi
n- I -yepyrazi n-2- yloxy)methyppiperidine-l-carboxylate; 1-methylcyclopropyl
4-45-(4-(2-(piperidin-1yDethylsulfonyepiperazin- I -yl)pyrazin-2-yloxy)methyl)piperidine- I -carboxyl ate;
I - meth ylcyclopropyl 4-((5-(4-(2-morphol inoethylsulfonyl)piperazin- I -yepyrazi n-2-
yloxy)methyl)piperidine- I -carboxyl ate; I -methylcyclopropyl 44(54442- (di methyl am ino)ethyl
sulfonyepiperazin- I -yOpyrazin-2-yloxy)methyl)piperidine- I - carboxyl ate: tert-butyl 44(5 -(4-(3-chl
oropropyl sul fonyl)piperazi n- I -yepyrazi n-2- yloxy)methyl)piperidine- I -carboxylate; tert-butyl
4-((5-(4-(3- acetoxypropylsulfonyl)piperazin- I -yl)pyrazi n-2-yloxy)methyl)p iperi di ne- I -carboxyl ate; I
- meth ylcyclopropyl 4-((5-(4-(3 -am inopropyl sulfonyl)piperazi n- I -yepyrazin-2-
yloxy)methyl)piperidine- I -carboxyl ate; I -methylcyclopropyl 44(54442- ethoxyethyl sulfonyepiperazi
n- I -yepyrazin-2-yloxy)methyl)piperidine- I -carboxyl ate; I - meth ylcyclopropyl 4-((5-(4-(3 -(pyrrol i di
n- I -y0propylsulfonyepiperazin- I -yl)pyrazin-2- yloxy)methyl)piperidine- I -carboxyl ate; I
-methylcyclopropyl 44(54443 -(2-methyl- I 14- midazol- I -yepropyl sulfonyflp iperazi n- I -yl)pyrazi
n-2-yloxy)methyl)piperi di ne- I - carboxyl ate: I -methyl cycl opropyl 4-((5-(4-(3-(di methyl ami
no)propyl sulfon yOpiperazi n- I - yl)pyrazin-2-yloxy)methyl)piperidine- I -carboxylate: I -methyl cycl
opropyl 44(5-(4- (propylsulfonyepiperazin- I -yOpyrazin-2-yloxy)methyl)piperidine- I -carboxyl ate: I -
meth ylcyclopropyl 4-((5-(4-(ethylsulfonyepiperazin- I -yepyrazi n-2- yloxy)methyl)piperidine- I
-carboxyl ate; I -methylcyclopropyl 44(544- (i sopropyl sul fonyepiperazi n- I
-yepyrazin-2-yloxy)methyl)piperidine- I -carboxyl ate; I - meth ylcyclopropyl
4-((5-(4-(isobutylsulfonyl)piperazin- I -yOpyrazin-2- yloxy)methyl)piperidine- I -carboxyl ate; I
-methylcyclopropyl 4-((5-(4-(secbutylsulfonyepiperazin- I -yl)pyrazin-2-yloxy)methyl)p iperi di ne- I
-carboxyl ate; I - methylcyclopropyl 44(54443
-acetoxy-2,2-dimethy1propy1su1fonyepiperazin-1-y1)pyrazin-2- yloxy)methyl)piperidine- I -carboxyl
ate; I -methylcyclopropyl 44(54443 -hydroxy-22- di methylpropyl sul fonyepiperazi n- I
-yl)pyrazin-2-yloxy)methyl)piperidine- I -carboxyl ate; 1 - Methylcyclopropyl
445-(4-(2-(pyridin-3-yDethylsulfonyl)piperazin-1-yOpyrazin-2- yloxy)methyppiperi dine-1 -carboxyl ate;
1 -Methylcyclopropyl 4-((5-(4-(2-(pyridi n-4- yl)ethylsulfonyl)piperazin-
1-yl)pyrazin-2-yloxy)methyl)piperidine-1-carboxylate; 1-  Methyl cyclopropyl 4-((5-(4-sul famoylpiperazi
n- 1 )pyraz in-2-yloxy)methyl)piperidi ne1 -carboxyl ate; tert-Butyl 44(5-(4-(morphol inosulfonyl)pi
peraz in- 1 -yDpyrazi n-2- yloxy)methyl)piperidine- 1-carboxylate: 1-methylcyclopropyl 44(644- (ethyl
sulfonyl)piperaz in- 1 -yl)pyridin-3-yloxy)methyl )p iperi dine- 1 -c arboxyl ate; 1 - methylcyclopropyi
4-((6-61-(ethyl sul fonyBpiperazi n- -yDpyridi n-3- yloxy)methyDpiperi dine- 1 -carboxyl ate; 1
-rnethylcycl opropyl 44(6-(4- (ethyl sulfonyl)piperaz in- 1 -yl)pyridin-3-yloxy)methyl )p iperi dine- 1 -c
arboxyl ate; 1 - methylcyclopropyi 4-((6-61-(ethyl sul fonyBpiperazi n- -yDpyridi n-3- 



yloxy)methyDpiperi dine- 1 -carboxyl ate; 1 -rnethylcycl opropyl 44(6-(4- (ethyl sulfonyl)piperaz in- 1
-yl)pyridin-3-yloxy)methyl )p iperi dine- 1 -c arboxyl ate; 1 - methylcyclopropyi 4-((6-61-(ethyl sul
fonyBpiperazi n- -yDpyridi n-3- yloxy)methyDpiperi dine- 1 -carboxyl ate; 1 -Methylcyclopropyi
4-((5-fluoro-6-(4- (methyl sulfonyBpiperazin- 1 -yDpyridin-3-yloxy)methyl)piperidine- 1 -carboxyl ate;
tert- Butyl 44(5-(4-(methyl sul fony1)-2-oxopiperazin- 1 -yl)pyrazi n-2-yloxy)rnethyl)piperi dine-1
-carboxyl ate; 1 -Methylcyclopropyl 4-((5-(4-(methyl sulfony1)-2-oxopiperazi n- - y6pyrazi
n-2-yloxy)methyDpiperi di ne- 1 -carboxylate; 1 -Methyl cyclopropyi 4-((5-(2-oxo4-(propyl sul fonyl)p
iperazi n- 1 -yl)pyrazin-2-yloxy)rnethyl)piperidine- I -carboxyl ate; 1 - Methyl cyclopropyl
4-((5-(4-(isopropyisulfonyl )-2-oxopiperazin- 1 -yl)pyrazi n-2- yloxy)methyDpiperi dine- 1 -carboxyl ate;
1 -Methylcyclopropyi 44(5-(1- sopropyi sulfony1)-2-oxopiperazin- 1 -yl)pyrazi n-2-yloxy)rnethyl)piperi
dine- 1 - carboxyl ate; 1 -methyl cyclopropyl 4-((6-(2-oxo-4-(propyl sulfonyBpiperazin- -yDpyridi
n3-yloxy)methyDpiperi dine- 1 -carboxyl ate; 1 -rnethylcyclopropyl 44(644-  sopropyi
sulfony1)-2-oxopiperazin- 1 -yl)pyri din-3-yloxy)methyl)piperidi ne- - carboxyl ate; 1 -(5-(( 1
-(5-Ethylpyrimidin-2-yl)piperidin-4-yi )methoxy)pyraz n-2-yD-4- (methyl sulfonyBpiperazin-2-one; 1
-(5-((1 -(5-Ethylpyri rn idi n-2-yl)p iperi din-4-
yl)methoxy)pyridin-2-y1)-4-(methylsulfonyl)piperazin-2-one; tert-Butyl 44(2.6-difluoro4-( -(n ethyl
fonyep iperi di n-4-yOphenoxy)methyDpiperidi ne- -carboxyl ate: tert-butyl 4- ((2-methy1-4-( 1 -(n
ethylsulfonyepiperidi n-4-yephenoxy)methyDpiperidine- -c arboxyl ate: tert-butyl 4-((3
-methoxy-4-(1-(methylsulfonyl)piperidin-4-yephenoxy)methyl)piperidine-1- carboxyl ate: tert-butyl
44(2,6-di methy1-44 1 -(methyl sulfonyBpiperidi n-4- yl)phenoxy)methyl)piperidine-1-carboxylate;
tert-butyl 4-((2,5-dimethy1-4-(1-  (methylsulfonyflpiperidin-4-yephenoxy)methyflpiperidine- I
-carboxylate; tert-butyl 44(2- (methoxycarbonyfl-44 I
-(methylsulfonyflpiperidin-4-yephenoxy)methyflpiperidine- I - carboxylate; tert-butyl
44(2-ch1oro-4-(1-(methylsulionyflpiperidin-4- yflphenoxy)methyflpiperi di ne- I -carboxyl ate; tert-butyl
44(3-methyl -4-( I - (methylsulfonyl)piperidin-4-yl)phenoxy)methyl)piperidine- I -carboxylate; tert-butyl
44(2,3- di methyl-44 I -(methyl sulfonyflpiperidi n-4-yephenoxy)methyl)piperidi ne- I -carboxyl ate;
tert-butyl 4-((2-fluoro-4-( I -(methylsulfonyl)piperidin-4-yephenoxy)methyl)piperidine- I - carboxyl ate:
tert-butyl 4-((4-( I -(methylsulfonyflpiperidin-4-ye-2- (trifluoromethyl)phenoxy)methyflpiperidine- I
-carbox yl ate: 2-(4-((2,6- Di fluoro-4-(1- (methyl sulfonyflpiperi di n-4-yl )phenoxy)methyl )p
iperidin-l-y1)-5-ethylpyri rnidine; 1- Methyl cycl opropyl 4-((2,6-difluoro-4-(1-(methyl
sulfonyl)piperidin-4- yl)phenoxy)methyl)piperidi ne-l-carboxyl ate; 3-(4-(4-((1-(5-Ethylpyri rn idi n-2-
yl)piperidi)methoxy)-3,5-di fluorophenyflpiperi di n-l-yl sulfonyl)propyl acetate; 1- Methyl cycl opropyl
4-((4-(1-(3-acetoxypropylsulfonyl )piperi din-4-y1)-2,6- di fluorophenoxy)methyflp iperi dine-l-carboxyl
ate; 3-(4-(4-((1-(5-Ethylpyri mi din-2- yl)piperidi)methoxy)-3,5-di fluorophenyflpiperi di n-l-yl
sulfonyl)propan-l-ol ; 1- Methyl cycl opropyl 4-((2,6-difluoro-4-(1-(3-hydroxypropyl sul fonyl)p iperi
din-4- yl)phenoxy)methyppiperidi ne-l-carboxyl ate; Isopropyl 4-((5-(1,2,3,6-tetrahydro-1- methanesul
fonylpyridin-4-yflpyrazi n-2-yloxy)methyDpiperi dine-l-c arboxyl ate; 1- Methyl cycl opropyl
4-((6-(1,2,3,6-terrahydro-1-methanesulfonylpyri din-4-yflpyri din-3- yloxy)methyflpiperi dine-l-carboxyl
ate; Isopropyl 4-(2-(6-(1,2,3,6-tetrahydro-1- methanesul fonylpyridin-4-yflpyridin-3-yl oxy)ethyl)p iperi
dine-l-c arboxyl ate; 2-(4-((5- (1,2,3,6-Tetrahydro-l-methanesulfonylpyridin-4-y1 )pyrazi
n-2-yloxy)rnethyl)pi peridi n-1- yl)-5-ethylpyri rn idine; 2-(4-((6-(1,2,3,6-Tetrahydro-1-methanesul
fonylpyri din-4- yl)pyri din-3-y] oxy)methyl )piperidin-l-y1)-5-ethylpyrimidine; 2-((1-(5-Ethylpyrimidin-2-
yppiperidin-4-yl)methoxy)-5-(1-methanesulfonylpiperidin-4-yflpyrazine; 2444(641- Methanesul
fonylpiperidi n-4-yflpyridi n-3-yl oxy)rnethyl)piperi ethylpyri rn idi ne;
3-((1-(5-Ethylpyrimidin-2-yl)piperidin-4-yl)rnethoxy)-6-(1- methanesulfonylpiperidin-4-yepyridazine;
2-(44(5-(1-Methanesulfonylpiperidin-4- yl)pyri din-2-y] oxy)methyDp iperi din-l-y1)-5-ethylpyrim idine; 1
-tert-Butyl 4-(4-(1- (methy1su1fonyflpiperidin-4-yl)phenyl) piperazine-1.4-dicarboxylate; N-((1-(5-
Ethylpyrirnidin-2-yppiperidin-4-yln-nethyl)-4-(1 -(methylsulfonyl)piperidin-4-yl)aniline; N-((1
-(5-Ethylpyrim din-2-yl)piperidin-4-yl)uethyl)-N-Inethyl-4-( 1 - (methylsulfonyl)piperidin-4-yl)aniline;
4-(4-(0-(5-fluoropyrinaidin-2-yhpiperidin-4- yOmethoxy)pheny1)- 1 -(methyl
sulfonyl)piperidine-4-carboxyl ic acid; 2-[(2- {4- [5-({ 1 - [( 1 -
rnethylcyclopropoxy)carbonylrnethoxy)pyrazi n-2-y1]-3-oxopiperazine- 1 - sulfonyl } ethypamino]acetic
acid; 1 -rnethylcyclopropyl 4- f [(5-{ 4-[(2- carbani im i darn idoethane)sulfonyl ]-2-oxopiperazin- 1-y1
}pyrazi n-2- ynoxy]rnethyl } pi peridi ne- 1 -carboxyl ate; 1 -methyl cycl opropyl 4-{ [(5-{ 4-
[(3-methy1-3- n trobutane)sulfony1]-2-oxopiperazin- 1 -yl}pyrazin-2-yl)oxy]rnethyl } piperidine- 1 -
carboxyl ate; 1 -methyl cycl opropyl 4- [({ 5- [4-( 1 -benzylpyn-ol i di ne-3-sulfony1)-2- oxopiperazi n- ]
-Apyrazi n-2-y1 } oxynnethyl]piperidi ne- 1 -carboxyl ate; 1 - rnethylcyclopropyl 4-{ [(5-{
4-[(carbamoylmethane)sulfonyl]-2-oxopiperazi n- 1 - yl}pyrazin-2-yl)oxy]rnethyl } piperidi ne- 1
-carboxyl ate; 1 -methyl cyclopropyl 4- { [(5-{ 4- [( 1 -carbamoyl- 1 -rnethyleth ane)sul
fony1]-2-oxopiperaz in- 1 -y1} pyrazi n-2- ynoxy]rnethyl } pi peridi ne- 1 -carboxyl ate; 1 -methyl cycl
opropyl 4-(f [5-(2-oxo-4-{ [2- (pyn-ol din- 1 -ypethane]sulfonyl } piperazin- 1 -yl)pyrazin-2-yl]oxy }
methypp iperi dine- 1 - carboxyl ate; 1 -methyl cycl opropyl 4-(f [5-(4- f
[2-(morpholin-4-ypethane]sulfonyl } -2- oxopiperazi n- 1 -yppyrazi n-2-yl]oxy} rnethyl)pi peridi ne- 1
-carboxyl ate; 1 - rnethylcyclopropyl 4-({ [5-(4-{ [3-(dirnethyl am i no)propane]sul fonyl } -2-oxop iperazi
n- 1 - ynpyrazin-2-yl]oxy } rnethyl)piperidine- 1 -carboxyl ate; 1 -methyl cycl opropyl 4-(f [5-(4- { [2-(1
,3-dioxo-2,3-dihydro- l H -I soindo1-2-yl)ethane]sulfonyl } -2-oxopiperaz in- 1 - ynpyrazin-2-yl]oxy }
rnethyl)piperidine- 1 -carboxyl ate; 1 -methyl cycl opropyl 4-(f [5-(4{ [(di
rnethylcarbamoyl)nethane]sulfonyl } -2-oxopi peraz in- 1 -yl)pyrazi n-2- yl]oxy } rnethyl)piperi dine- 1
-carboxyl ate; 1 -methyl cycl opropyl 4-{ [(5-{ 411 -(2- rnethylpropyppyrrol
dine-3-sulfony1]-2-oxopiperaz in- 1-y1 } pyraz in-2- ynoxylmethyl ) piperidine- 1-carboxylate;
1-methylcyc1opropyl 4-( ( [5-(2-oxo-4- ( [3-(1Hpyrazol- 1 -yl)propane]sulfonyl }piperazin- 1
-yppyrazin-2-yl]oxy } rnethyl)pi peridi ne- 1 - carboxyl ate; 1 -methyl cycl opropyl 4- [({ 5-
[2-oxo-4-(pyrrol idi ne-3-sul fonyl)pi peraz in- 1 - yllpyrazin-2-ylioxynnethylipiperidine-1-carboxylate;
1-methylcyclopropyl 4- [ [(5- (4- [(2-am i no-2-rnethylpropane)sulfony1]-2-oxopiperazi n- 1-y1 } pyrazi
n-2- ynoxylmethyl ) piperidine- 1-carboxylate; 1-methylcyc1opropyl 4-( ( [544- f [(1-  methylpyn-ol
idin-3-yl)methane]sulfonyl }-2-oxopiperazi n- 1-yl)pyrazi n-2- 



yl] oxy methylThiperi dine- 1 -carboxyl ate ; 1 -methyl cycl opropyl 4-(f [5-(4-{ [2-(azetidin- 1 -
yflethane]sulfonyl -2-oxopiperazin-l-yflpyrazin-2-ynoxy Imethyflpiperidine- 1- carboxyl ate ; 1 -methyl
cycl opropyl 4-(f [5-(2-oxo-4- f [2-( I H -pyrazol- 1- ynethane]sulfonyl }piperazin- 1 -yflpyraz in-2- ylloxy
} methyl)piperidi ne- 1 -carboxyl ate; 1 - methylcyclopropyl 4-[( f 5-[4-(1 -methylpyrrol
dine-3-sulfony1)-2-oxopiperazi n- 1- yl]pyrazi n-2-y1} oxynnethylThiperi dine- 1 -carboxyl ate ; 1
-methyl cycl opropyl 4-(f [5-(4- f [1-(di methylcarbamoy1)- 1 -methyl ethane]sul fonyl -2-oxopiperazin- 1
-yl)pyrazi n-2- yl] oxy methylThiperi dine- 1 -carboxyl ate ; 1 -methyl cycl opropyl 4-(f [5-(4-{ [2-(3 ,3- di
fluoroazeti din- 1 -yflethane]sulfonyl -2-oxopiperazin- 1 -yl)pyrazi n-2- yl] oxy methylThiperi dine- 1
-carboxyl ate ; 1 -methyl cycl opropyl 4-(f [5-(4-{ [3- (dirnethyl am ino)-3-methylbutane]sul fonyl }
-2-oxopi perazin- 1 -yl)pyrazi n-2- yl] oxy methylThiperi dine- 1 -carboxyl ate ; 1 -methyl cycl opropyl 4-
f [(5-{ 4- [(2- { [2-(tertbutoxy)-2-oxoethyl]arnino ethane)sulfony1]-2-oxop iperazi n- 1 -y1 Ipyrazi n-2-
ynoxy]methyl I pi peridi ne- 1 -carboxyl ate ; 1 -methyl cycl opropyl 4- [(1544-(azetidine-3- sul
fony1)-2-oxopiperaz in-1 -yl]pyrazin-2-y1} oxynnethyl]piperidi ne- 1 -carboxyl ate ; 1-
methylcyclopropyl 441[544- { [3-(3 ,3-ditl uoroazetidi n- ] -yflpropane]sulfonyl }-2- oxopiperazi n- 1
-yflpyrazi n-2-yl]oxy } methyl)pi peridi ne- 1 -carboxyl ate; 1 - methylcyclopropyl 441[544- {
[3-(azetidin-l-yl)propane]sulfonyl -2-oxop iperazin- 1 - ynpyrazin-2-yl]oxy methyl)piperidine-1 -carboxyl
ate ; 1 -methyl cycl opropyl 4-f [(5- {2- oxo-4-[(3 S)-pyrrol idine-3-sulfonyl]piperazin- 1 -y1 }pyrazi
n-2-y1 )oxy]methyl piperidi ne1 -carboxyl ate ; 1 -methyl cycl opropyl 4-f [(5- f 4-[(3 S)- ] -rnethylpyrrol
idine-3- sul fonyl]p iperazi n- 1 -y1 I pyrazi n-2-yl)oxy]methyl piperidi ne- 1 -carboxyl ate; 1 -
methylcyclopropyl 4-{ [(5-{ 4-[(3R)- ] -rnethylpyrrol idine-3-sulfonyl]piperazin- 1 -
yl}pyrazin-2-yl)oxy]rnethyl piperidi ne- 1 -carboxyl ate; 1 -methyl cyclopropyl 4-1[0- { 4-
[(3S)-pyrrolidine-3-sulfonyl }piperazin- 1-y1) pyrazin-2-yl)oxy}methylipiperidine-1- carboxyl ate ; 1
-methyl cycl opropyl 4-f [(5- f 4-[(3R)-pyrrol idi ne-3- sul fonyl]piperazi n- 1 - yl}pyrazin-2-yl)oxy]rnethyl
piperidi ne- 1 -carboxyl ate; 1 -methyl cyclopropyl 4-[(f 514-
(azetidine-3-sulfonyepiperazin-1-ylipyrazin-2-y1} oxy)methyl]piperidine-1-carboxylate; 1
-rnethylcyclopropyl 4-{ [(5-{ 2-oxo-4-[(pyrrol i di n-3-ylmethane)sulfonyl]piperazi n- 1 - yl)
pyrazin-2-yl)oxy }methyl ) piperidine-l-carboxylate; 1-methylcyc1opropyl 41( 1 51441-
hydroxy-2-methylpropane-2-sul fonyppiperazi n- 1 -Apyrazi n-2- yl }oxy)methylipi peridi ne- 1 -carboxyl
ate; 1 -methyl cycl opropyl 4- f [(5-{ 4- [(2-
hydroxyethane)sulfonyl]piperazin-1-yllpyrazin-2-yl)oxylmethyl lpiperidine-1- carboxyl ate; 1 -methyl
cycl opropyl 4-f [(5- f 4-Razeti di n-3-ylmethane)sulfonylpiperazin- 1 -yl}pyrazi n-2-ypoxy]methyl }piper'
di ne- 1 -carboxyl ate; 1 -methylcyclopropyl 4-(1[5-(4- f [(1 -methylpyrrol i di n-2-yl)methane]sulfonyl
}-2-oxopiperaz in-1 -yppyrazin-2- ylloxy 1 methyl)piperi dine- 1 -carboxyl ate; 1 -methyl cycl opropyl 4-{
[(5-{ 2-oxo-4-[(3R)- pyrrolidine-3-sulfonyl]piperazin-1 -y1 lpyrazin-2-y1)oxy]methyl lp iperi dine- 1
-carboxyl ate; 1 -methylcyclopropyl 4-[( f 5-[4-( 1 -methyl azetidine-3-sulfonyl)piperaz in-1 -yl]pyrazin-2-
yl}oxy)methyl]piperidine- 1 -carboxyl ate; 1 -methyl cycl opropyl 4-[({ 54441 - methyl azeti di
ne-3-sulfony1)-2-oxopiperazin- 1 -yl]pyraz in-2-ylloxy)methylp iperi dine- 1 - carboxyl ate; 1 -methyl
cycl opropyl 4-(f [5-(4- f [( 1 -methyl azeti din-3-ypmeth ane]sul fonyl 1- 2-oxopiperazi n- 1 -yppyraz
in-2-yl]oxy} methyl)pi peri dine- 1 -carboxyl ate; 1 - methylcyclopropyl 441[544- { [(1 -methyl azeti di
n-3-yl)methane]sulfonyl Ipiperaz in- 1 - yl)pyrazin-2-ylloxylmethyl)piperidine-1 -carboxyl ate; 1 -methyl
cycl opropyl 41( { 5- [4- ({ 3-[(3S,4S)-3,4-dihydroxypyrrol idin-1 -yl]propanelsulfony1)-2-oxopiperazin- 1
- yl]pyrazi n-2-yl}oxy)methylThiperi dine- 1 -carboxyl ate; 1 -methyl cycl opropyl 41( { 5- [4-
({2-[(3S,4S)-3,4-dihydroxypyrrol idin-1 -ylethanelsulfony1)-2-oxopiperazin- 1 - yl]pyrazi
n-2-yl}oxy)methylThiperi dine- 1 -carboxyl ate; 1 -methyl cycl opropyl 4-f [(5- {4- [(azetidi
n-3-ylmethane)sul fonyl ]-2-oxopiperazi n- 1 -yllpyraz in-2- yl)oxy]methyl }pi peridi ne- 1 -carboxyl ate;
1 -methyl cycl opropyl 4- f [(5-{ 2-oxo-4- [(pyrrol idi n-2-ylmethane)sul fonyl]piperazi n- 1 -yl
lpyrazin-2-y1)oxy]methyl Ipiperidine- 1 - carboxyl ate; 1 -methyl cycl opropyl 4-f [(5- f 4-[(3-am
inopropane)sulfony1]-2-oxop iperazi n1 -yl }pyrazi n-2-ypoxy]methyl }piper' di ne- 1 -carboxyl ate; 1
-methylcyclopropyl 4-{ [(5-{ 4- [(2-am noethane)sul fony1]-2-oxopiperazin- 1 -yllpyraz n-2-ypoxylmethyl
}piperidi ne- 1 - carboxylate; 1-methylcyclopropy1 4-( ( [5-(3-methanes
ulfonamidoazetidin-1-yl)pyrazin-2- yl]oxylmethyl)piperi dine- 1 -carboxyl ate; 1 -methyl cycl opropyl 4-(f
[5-(4-{ [2- (dimethyl am ino)ethane]sulfonyl }-2-oxopiperaz in-1 -yppyrazin-2- ylloxy )
inethyl)piperidine-1-carboxylate; 1-methylcyc1opropyl 4-( ( [5-(2-oxo-4- ( [3- (pyrrol i din-1
-yppropane]sulfonyl }piperazin- 1 -yppyrazin-2-yl]oxy}methyl)piperidine- 1 - carboxylate;
1-methylcyclopropy1 4-( ( [544- ( [3-(morpholin-4-yl)propane(sulfonyl) -2-  oxopiperazin- 1 -yppyrazi
n-2-yl]oxy methyl)pi peridi ne- 1 -carboxyl ate; 1 - methylcyclopropyl 441[544- { [(3 -methyl
oxetan-3-ylknethane]sulfonyl Ipiperaz in- 1 - yl)pyrazin-2-ylloxy 1methyl)piperidine-1-carboxylate;
1-methylcyclopropyl 4-(1 [5-(4f [3-(acetyloxy)propane]sulfonyl 1 -2-oxop iperazi n- 1 -yl)pyrazin-2-
yl]oxy Imethyl)piperi dine- 1 -carboxyl ate ; 1 -methyl cycl opropyl 4-{ [(5-{ 4- [(3,3,3-
trifluoropropane)sulfonyl]piperazin- 1 -yllpyrazin-2-yl)oxy]methyl lp iperi dine- 1 - carboxyl ate ; 1
-methyl cycl opropyl 4- [({ 5- [(2E)-2-(hydroxyimino)-4- methanesulfonylpiperazin- 1 -Apyraz
in-2-ylloxy)methyl]piperidi ne- 1 -carboxyl ate; 1 - methylcyclopropyl 4-{ [(5-{ 4-[(3-chloropropane)sul
fony1]-2-oxopiperazin- 1 -yllpyrazin2-yl)oxy]rnethyl }pi peridi ne- 1 -carboxyl ate; 1 -methyl cyclopropyl
4-{ [(5- { 4- [(3- hydroxypropane)sul fony1]-2-oxop iperazi n- 1 -y1 lpyrazin-2-yl)oxy]methyl
}pipeddine-1 - carboxylate; 1 -methylcyclopropyl 4-[({ 514-0[1 - (dirnethylarnino)cyclopropyl]methane}
sulfonyl )-2-oxop iperazi n- 1 -yl]pyraz i n-2- yl }oxynnethyl]piperidine- 1 -carboxylate; 1
-methylcyclopropyl 4- [(1544-( f [1 - (dimethylarnino)cyclopropyllmethane} sulfonyl )piperaz in- 1
-yl]pyrazi n-2- yl }oxynnethyl]pi peridi ne- 1 -carboxyl ate ; 1 -methyl cycl opropyl 4- f [(5-{ 4-
[(3-hydroxy-3- methylbutane)sulfonyl]piperaz in- 1 -yllpyrazin-2-ypoxy]rnethyl }piped di ne- 1 - carboxyl
ate ; 1 -methyl cycl opropyl 4-f [(5- f 2-oxo-4-[(3R)-oxol ane-3-sulfonyl]piperazin- 1 -yl}pyrazi
n-2-ypoxy]rnethyl }piper' di ne- 1 -carboxyl ate; 1 -methylcyclopropyl 4-{ [(5-{ 2- oxo-4-[(3S)-oxol
ane-3-sulfonyl]piperazin- 1 -y1 }pyrazin-2-yl)oxy]rnethyl }pi peridi ne- 1 - carboxyl ate ; 1 -methyl cycl
opropyl 4-(f [544- f [3-(acetyloxy)-3- methylbutane]sulfonyl Ipiperazin- 1 -yppyrazin-2-yl]oxy methyl)pi
peridi ne- 1 - carboxyl ate ; 1 -methyl cycl opropyl 4- [({ 6- [4-( { [1 -(azetidin- 1 - 



yl)cycl opropyl]methane} sulfonyl)piperazin- 1 -yl]pyridin-3-ylloxynnethyl Thiperidine- 1 - carboxylate; 1
-methylcyclopropyl 4-[({ 514-0[1 - (benzylamino)cyclopropyl] methane)
sulfonyl)piperazin-1-yfipyrazin-2- yl}oxynnethyl]piperidine- 1 -carboxyl ate ; 1 -methyl cycl opropyl 4-
[(1544-( f [1 -(azetidin- 1 - yl)cycl opropyl]methane} sulfonyl)piperazin- 1 -y111pyrazi n-2-y1
loxynnethylThiperidi ne- 1 - carboxylate ; 1-methylcyclopropy1 4-( (1544- ( [(1- hydroxycycl
opropyl)neth ane]sul fonyl Ipiperazi n- 1 -yl)pyraz in-2- yfloxy ) methyl)piperidine-1-carboxylate;
1-methylcyc1opropyl 4-( (1544- f 1241-  hydroxycyclopropyl)ethane]sulfonyl lp iperazi n- 1 -yppyrazi
n-2-yl]oxy} methyl)piperidi ne1 -carboxyl ate; 1 -methyl cycl opropyl 41( { 514-({ 2- [1 -
(acetyloxy)cyclopropyl]ethanelsulfonyl)piperazin-l-yllpyrazin-2- y1 }oxy)rnethyl]piperidine- 1
-carboxylate; 1 -methylcyclopropyl 4-[({ 544-(f [1 - (ben zyloxy)cyclopropyl]methanelsulfonyl)piperaz in-
1 -yl]pyrazin-2- y1 }oxy)rnethyl]piperidine- 1 -carboxyl ate; 1 -methyl cycl opropyl 4-(f [5-(4-{ [(1 - am
inocycl opropyl)rnethane]sulfonyl lp iperazi n- 1 -yppyraz in-2-yl]oxy} methyppiperidi ne1 -carboxyl ate;
1 -methyl cycl opropyl 4-({[5-(4-{ [2-( 1 - hydroxycyclopropyl)ethane]sulfonyl }-2-oxopiperaz in- 1
-yppyrazin-2- yfloxylmethyl)piperi dine- 1 -carboxyl ate; 1 -methyl cycl opropyl 4- {2,6-di
fluoro-413-(Nmethylmethanesul fonam ido)azetidi n- 1 -yl]phenoxymethyllpiperidine- 1 -carboxyl ate; 1
- methylcyclopropyl 4[2,6-ditl uoro-4-(3-methanesul fonam idoazetidi n- 1 -
yl)phenoxyrnethyl]piperidine- 1 -carboxyl ate; 1 -methyl cyclopropyl 4-{ 2,6-difluoro-413-
(2-methylpropane- 1 -sulfon am ido)azeti di n- 1 -yl]phenoxymethyl Ipiperidine- 1 - carboxyl ate; 1
-methyl cycl opropyl 4-f 4-[3-(N,2-dimethylpropane- 1 - sul fonarn ido)azeti din- 1
-y1]-2,6-difluorophenoxymethyl lp iperi dine- 1 -carboxyl ate 5- ethyl-2- { 41( { 2-methanesulfonyl- 1 H
,2H ,3 H ,4H-pyraz ino [] ,2-a]indo1-8- y1 }oxy)rnethyllpiperidin- 1 -y1 lpyrimidine; II -{ [1
-(5-ethylpyrimidin-2-yl)piperidin-4- yfloxy}-5 -methanesul fony1-8-oxa-5-azatri cyclo [7.4.0.0 { 2,7
}]trideca- 1 (1 3),2(7),9, 1 1 - tetraene; 1 1- f [1 -(5-ethylpyri m idi n-2-yl)piperidi
n-4-yfirnethoxy}-5-methanesulfony1-8- ox a-5-azatricyclo [7.4.0.0 {2,7}]tri deca- 1 (1 3),2(7),9,1 1
-tetraene; tert-butyl 41( { 2- methanesul fonyl- 1 H,2H,3H,4H-pyrazino [1 ,2-a]i ndo1-8-yl}oxy)methyl]p
iperi di ne- 1 - carboxyl ate; 1 -methyl cycl opropyl 4-[({ 2-methanesulfonyl- 1 H,2H,3 H,4H-pyraz ino [1
,2-  indol -8-yl}oxy)methyl]piperidine- 1 -carboxyl ate; propan-2-y1 4-{ 3-[3-( 1 -
methanesulfonylpiperidin-4-yl)phenoxy]propyl lp iperidine- 1 -carboxyl ate; propan-2-y1 4-
[213-(1-methanesulfonylpiperidin-4-yl)phenoxy]ethyl) piperidine-1-carboxylate; propan-2-y1 4- [3-( 1
-methanesul fonylpiperidi n-4-yl)phenoxymethyl]piperi dine- 1 - carboxyl ate; propan-2-y1 4-{ 3-[3-( 1
-methanesul fonyl- 1 ,2,3,6-tetrahydropyri din-4- yl)phenoxylpropyl )piperidine-1-carboxylate;
1-methylcyclopropy1 4-( ( [544- methanesul fony1-2-sul fanyl idenepiperazin- 1
-yppyrazin-2-yl]oxy}rnethyl)piperidine- 1 - carboxylate; 1-methylcyclopropy1 (3S,4S)-3-hydroxy-4- f [(6-
[ 4-[(2- methylpropane)sulfonylThiperazin-l-yllpyridin-3-yl)oxy]rnethyl }piperidi ne-lcarboxyl ate;
1-methyl cycl opropyl (3R,4S)-3-hydroxy-4- f [(6- {4-[(2-
methylpropane)sulfonyl]piperazin-1-yllpyridin-3-yl)oxyl methyl lpiperidine-1- carboxyl ate; 1-methyl cycl
opropyl 4-hydroxy-4-{ [(6-{ 4-[(2- methylpropane)sulfonyl]piperazin-l-yllpyridin-3-yl)oxy]rnethyl }piperidi
ne-lcarboxyl ate; 1-methyl cycl opropyl 4-f [(6- f 4-[(2-hydroxy-2-
methylpropane)sulfonylThiperazin-l-yllpyridin-3-y1)oxy]rnethyl }piperidi ne-lcarboxyl ate; 1-methyl cycl
opropyl (3S,4R)-3-rnethoxy-4-{ [(6-{ 4- [(2-
methylpropane)sulfonyl]piperazin-l-yllpyridin-3-yl)oxy]rnethyl }piperidi ne-lcarboxyl ate; 1-methyl cycl
opropyl 4-(f [5-(4-{ [3-(3,3-ditluoroazetidin-1- yl)propane]sulfonyl }pi perazin-l-yl)pyrazi
n-2-yl]oxylmethyl )p iperi-carboxyl ate; 1-rnethylcyclopropyl 4-({ [5-(4- f
[3-(azetidin-l-yl)propane]sulfonyl Ipiperazin-1- yl)pyrazi n-2-ylloxylrnethyl)piperidine-1-carboxyl ate;
1-methyl cycl opropyl 4-f [(5- {4- [(3-methoxypropane)sulfonyl]p iperazi n-l-yllpyrazi n-2-yl)oxy]methyl
carboxyl ate; 1-methyl cycl opropyl 4-f [(6- f 4-[(3-chl oropropane)sulfony1]-2-oxop iperazi n-1-y1} pyri
din-3-yl)oxy]methyl lp iperi dine-l-carboxyl ate; 1-rnethyl cyclopropyl 4-(f [5-(4- f [2-(azeti
din-l-yl)ethane]sulfonyl} piperazi n-l-yflpyrazin-2-yl]oxy} methyflpiperidi ne-1- carboxyl ate; 1-methyl
cycl opropyl 4-(f [644- f [3-(azeti di n-1- yl)propane]sulfonyl }pi perazin-l-yl)pyri
din-3-ylloxylrnethyl)piperidine-1-carboxyl ate; 1-rnethylcyclopropyl 4-[( f 5[4-(pyrrol idine-3-sulfonyl)p
iperazi n-l-yl]pyrazi n-2- yl } oxy)inethyl]pi peridi ne-l-carboxyl ate; 1-methyl cycl opropyl 4-(f [5-(4-{
[2-(3,3- fluoroazeti din-l-yl)ethane]sulfonyl Ipiperaz in-l-yl)pyrazi n-2- ylloxylrnethyl)piperi
dine-l-carboxyl ate; 1-methyl cycl opropyl 4- f [(6-{ 4-  lpyri n-3-yl)oxy]methylne-1- carboxyl ate;
1-methyl cycl opropyl 4-(f [644- f [3-(azeti di n-l-yl)propane]sulfonyl} -2-
oxopiperazin-1-yflpyridin-3-y11oxy }methyflpiperidine-1-carboxylate: 1- methylcyclopropyl 4[2,6-ditl
uoro-4-(4-methanesul fony1-2-oxopiperazin-1- yl)phenoxyrnethyl]piperidi ne-l-carboxyl ate; and
1-rnethylcyclopropyl 4-[({ 5-  Ifony1)-2-oxopiperazin-1-ylipyrazin-2-y1) oxy)methyl]piperidine-1-
carboxyl ate.  WO 20091038974PCT/U 82008/0751 45 



[0043]Further compounds of the invention are detailed in the Examples and Tables, infra. [0044]The
present invention includes all pharmaceutically acceptable isotopically- labeled compounds of the
invention, i.e. compounds of formula (T), wherein one or more atoms are replaced by atoms having
the same atomic number, but an atomic mass or mass number different from the atomic mass or mass
number usually found in nature. Examples of isotopes suitable for inclusion in the compounds of the
invention comprises isotopes of hydrogen, such as 214 and 314, carbon, such as 11C, 13C and 14C,
chlorine, such as 36C1, fluorine, such as 18F, iodine, such as 123T and 125T, nitrogen, such as 13N
and 15N, oxygen, such as 120, PO and 180, phosphorus, such as 32P, and sulphur, such as 35S.
[0045]Certain isotopically-labelled compounds of formula (T), for example, those incorporating a
radioactive isotope, are useful in drug and/or substrate tissue distribution studies. The radioactive
isotopes tritium, La 314, and carbon-14, i.a MC. are particularly useful for this purpose in view of their
ease of incorporation and ready means of detection. Substitution with heavier isotopes such as
deuterium, i.e. 2H, may afford certain therapeutic advantages resulting from greater metabolic
stability, for example, increased in vivo half-life or reduced dosage requirements, and hence may be
preferred in some circumstances. [0046]Substitution with positron emitting isotopes, such as 11C,
18F, 150 and 13N, can be useful in Positron Emission Topography (PET) studies for examining
substrate receptor occupancy. [0047]Tsotopically-labeled compounds of formula (I) can generally be
prepared by conventional techniques known to those skilled in the art or by processes analogous to
those described in the accompanying Examples and Preparations using an appropriate
isotopically-labeled reagents in place of the non-labeled reagent previously employed. Pharmacology
and Utility  [0048]Compounds of the invention modulate the activity of GPR1 19 and, as such, are
useful for treating diseases or disorders in which the activity of GPR119 contributes to the pathology
and/or symptomology of the disease. This invention further provides compounds of this invention for
use in the preparation of medicaments for the   treatment of diseases or disorders in which GPR119
activity contributes to the pathology and/or symptomology of the disease. [0049]The resultant
pathologies of Type II diabetes are impaired insulin signaling at its target tissues and failure of the
insulin-producing cells of the pancreas to secrete an appropriate degree of insulin in response to a
hyperglycemic signal. Current therapies to treat the latter include inhibitors of the [3-cell ATP-sensitive
potassium channel to trigger the release of endogenous insulin stores, or administration of exogenous
insulin. Neither of these achieves accurate normalization of blood glucose levels and both carry the
risk of inducing hypoglycemia. For these reasons, there has been intense interest in the development
of pharmaceuticals that function in a glucose-dependent action, i.e. potentiators of glucose signaling.
Physiological signaling systems which function in this manner are well-characterized and include the
gut peptides GLP-1, GIP and PACAP. These hormones act via their cognate G-protein coupled
receptor to stimulate the production of cAMP in pancreatic 13-cells. The increased cAMP does not
appear to result in stimulation of insulin release during the fasting or pre-prandial state. However, a
series of biochemical targets of cAMP signaling, including the ATP-sensitive potassium channel,
voltage-sensitive potassium channels and the exocytotic machinery, are modified in such a way that
the insulin secretory response to a postprandial glucose stimulus is markedly enhanced. Accordingly,
agonists of novel, similarly functioning, 13-cell GPCRs, including GPRI 19, would also stimulate the
release of endogenous insulin and consequently promote normoglycemia in Type TT diabetes. Tt is
also established that increased cAMP, for example as a result of GLP1 stimulation, promotes 13-cell
proliferation, inhibits 13-cell death and thus improves islet mass. This positive effect on 3-cell mass is
expected to be beneficial in both Type TT diabetes, where insufficient insulin is produced, and Type T
diabetes, where 13-cells are destroyed by an inappropriate autoimmune response. [0050]Some [3-cell
GPCRs, including GPR1I9, are also present ii the hypothalamus where they modulate hunger, satiety,
decrease food intake, controlling or decreasing weight and energy expenditure. Hence, given their
function within the hypothalamic circuitry, agonists or inverse agonists of these receptors mitigate
hunger, promote satiety and therefore modulate weight.  WO 20091038974PCT/US2008/075145
[0051]Tt is also well-established that metabolic diseases exert a negative influence on other
physiological systems. Thus, there is often the codevelopment of multiple disease states (e.g. type I
diabetes, type II diabetes, inadequate glucose tolerance, insulin resistance, hyperglycemia,
hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, dyslipidemia, obesity or cardiovascular
disease in "Syndrome X") or secondary diseases which clearly occur secondary to diabetes (e.g.
kidney disease, peripheral neuropathy). Thus, it is expected that effective treatment of the diabetic
condition will in turn be of benefit to such interconnected disease states. 



[0052]Tn an embodiment of the invention is a method for treatment of a metabolic disease and/or a
metabolic-related disorder in an individual comprising administering to the individual in need of such
treatment a therapeutically effective amount of a compound of the invention or a pharmaceutical
composition thereof. The metabolic diseases and metabolic-related disorders are selected from, but
not limited to, hyperlipidemia, type I diabetes, type 2 diabetes mellitus, idiopathic type I diabetes (Type
Tb), latent autoimmune diabetes in adults (LADA), early-onset type 2 diabetes (EOD), youth-onset
atypical diabetes (YOAD), maturity onset diabetes of the young (MODY), malnutrition-related diabetes,
gestational diabetes, coronary heart disease, ischemic stroke, restenosis after angioplasty, peripheral
vascular disease, intermittent claudication, myocardial infarction (e.g. necrosis and apoptosis),
dyslipidemia, post-prandial lipemia, conditions of impaired glucose tolerance (TGT), conditions of
impaired fasting plasma glucose, metabolic acidosis, ketosis, arthritis, obesity, osteoporosis,
hypertension, congestive heart failure, left ventricular hypertrophy, peripheral arterial disease, diabetic
retinopathy, macular degeneration, cataract, diabetic nephropathy, glomerulosclerosis, chronic renal
failure, diabetic neuropathy, metabolic syndrome, syndrome X, premenstrual syndrome, coronary
heart disease, angina pectoris, thrombosis, atherosclerosis, myocardial infarction, transient ischemic
attacks, stroke, vascular restenosis, hyperglycemia, hyperinsulinemia, hyperlipidemia,
hypertrygliceridemia, insulin resistance, impaired glucose metabolism, conditions of impaired glucose
tolerance, conditions of impaired fasting plasma glucose, obesity, erectile dysfunction, skin and
connective tissue disorders, foot ulcerations and ulcerative colitis, endothelial dysfunction and
impaired vascular compliance. WO 20091038974PCT/U 82008/0751 45 [0053]In an embodiment of
the invention are therapeutic benefits of GPR119 activity modulators derived from increasing levels of
GIP and PPY. For example, neuroprotection, learning and memory, seizures and peripheral
neuropathy. [0054]GLP-1 and GLP-1 receptor agonists have been shown to be effective for treatment
of neurodegenerative diseases and other neurological disorders. GLP-1 and exendin-4 have been
shown to stimulate neurite outgrowth and enhance cell survival after growth factor withdrawal in PC12
cells. In a rodent model of neurodegeneration, GLP-1 and exendin-4 restore cholinergic marker
activity in the basal forebrain. Central infusion of GLP-1 and exendin-4 also reduce the levels of
amyloid-I3 peptide in mice and decrease amyloid precursor protein amount in cultured PCl2 cells.
GLP-1 receptor agonists have been shown to enhance learning in rats and the GLP-1 receptor
knockout mice show deficiencies in learning behavior. The knockout mice also exhibit increased
susceptibility to kainate-induced seizures which can be prevented by administration of GLP-1 receptor
agonists. GLP-1 and exendin-4 has also been shown to be effective in treating pyridoxine-induced
peripheral nerve degeneration, an experimental model of peripheral sensory neuropathy.
[0055]Glucose-dependent insulinotropic polypeptide (GIP) has also been shown to have effects on
proliferation of hippocarnpal progenitor cells and in enhancing sensorimotor coordination and memory
recognition. [0056]In an embodiment of the invention are therapeutic benefits of GPR119 activity
modulators. For example, GLP-2 and short bowel syndrome (SBS). Several studies in animals and
from clinical trials have shown that GLP-2 is a trophic hormone that plays an important role in
intestinal adaptation. Its role in regulation of cell proliferation, apoptosis, and nutrient absorption has
been well documented. Short bowel syndrome is characterized by malabsorption of nutrients, water
and vitamins as a result of disease or surgical removal of parts of the small intestine (eg. CrohnIs
disease). Therapies that improve intestinal adaptation are thought to be beneficial in treatment of this
disease. In fact, phase II studies in SBS patients have shown that teduglutide, a GLP-2 analog,
modestly increased fluid and nutrient absorption. [0057]In an embodiment of the invention are
therapeutic benefits of GPRI19 activity modulators derived from increasing levels of GIP and PPY. For
example, GLP-1. GIP and  osteoporosis. GLP-1 has been shown to increase calcitonin and calcitonin
related gene peptide (CGRP) secretion and expression in a murine C-cell line (CA-77). Calcitonin
inhibits bone resorption by osteoclasts and promotes mineralization of skeletal bone. Osteoporosis is
a disease that is caharacterized by reduced bone mineral density and thus GLP- 1 induced increase in
calcitonin might be therapeutically beneficial. [0058]GIP has been reported to be involved in
upregulation of markers of new bone formation in osetoblasts including collagen type I mRNA and in
increasing bone mineral density. Like GLP- I, GIP has also been shown to inhibit bone resorption.
[0059]In an embodiment of the invention are therapeutic benefits of GPR 119 activity modulators
derived from increasing levels of GIP and PPY. For example, PPY and gastric emptying. GPR119
located on the pancreatic polypeptide (PP) cells of the islets has been implicated in the secretion of
PPY. PPY has been reported to have profound effects on various physiological processes including
modulation of gastric emptying and gastrointestinal motility. These effects slow down the digestive
process and nutrient uptake and thereby prevent the postprandial elevation of blood glucose. PPY can
suppress food intake by changing the expression of hypothalamic feeding-regulatory peptides.
PPoverexpressing mice exhibited the thin phenotype with decreased food intake and gastric emptying
rate. [0060]In accordance with the foregoing, the present invention further provides a method for
preventing or ameliorating the symptamology of any of the diseases or disorders described above in a
subject in need thereof, which method comprises administering to said subject a therapeutically
effective amount (See, "Administration and Pharmaceutical Compositions", infra) of a compound of
Formula I or a pharmaceutically acceptable salt thereof. For any of the above uses, the required
dosage will vary depending on the mode of administration, the particular condition to be treated and
the effect desired. Administration and Pharmaceutical Compositions  [0061]In general, compounds of
the invention will be administered in 



therapeutically effective amounts via any of the usual and acceptable modes known in the art, either
singly or in combination with one or more therapeutic agents. A therapeutically effective amount can
vary widely depending on the severity of the disease, the age and relative health of the subject, the
potency of the compound used and other factors. In general, satisfactory results are indicated to be
obtained systemically at daily dosages of from about 0.03 to 2.51-lig/kg per body weight. An indicated
daily dosage in the larger mammal, e.g. humans, is in the range from about 0.5mg to about 100mg,
conveniently administered, e.g. in divided doses up to four times a day or in retard form. Suitable unit
dosage forms for oral administration comprise from ca. 1 to 50mg active ingredient. [0062]Compounds
of the invention can be administered as pharmaceutical compositions by any conventional route, in
particular enterally, e.g., orally, e.g., in the form of tablets or capsules, or parenterally, e.g., in the form
of injectable solutions or suspensions, topically, e.g., in the form of lotions, gels, ointments or creams,
or in a nasal or suppository form. Pharmaceutical compositions comprising a compound of the present
invention in free form or in a pharmaceutically acceptable salt form in association with at least one
pharmaceutically acceptable carrier or diluent can be manufactured in a conventional manner by
mixing, granulating or coating methods. For example, oral compositions can be tablets or gelatin
capsules comprising the active ingredient together with a) diluents, e.g., lactose, dextrose, sucrose,
rnannitol, sorbitol, cellulose and/or glycine; b) lubricants, e.g., silica, talcum, stearic acid, its
magnesium or calcium salt and/or polyethyleneglycol; for tablets also c) binders, e.g., magnesium
aluminum silicate, starch paste, gelatin, tragacanth, rnethylcellulose, sodium carboxymethylcellulose
and or polyvinylpyrollidone; if desired d) disintegrants, e.g., starches, agar, alginic acid or its sodium
salt, or effervescent mixtures; and/or e) absorbents, colorants, flavors and sweeteners. Injectable
compositions can be aqueous isotonic solutions or suspensions, and suppositories can be prepared
from fatty emulsions or suspensions. The compositions can be sterilized and/or contain adjuvants,
such as preserving, stabilizing, wetting or emulsifying agents, solution promoters, salts for regulating
the osmotic pressure and/or buffers. In addition, they can also contain other therapeutically valuable
substances. Suitable formulations for transdermal applications include an effective amount of a
compound of the present invention with a carrier. A  carder can include absorbable pharmacologically
acceptable solvents to assist passage through the skin of the host. For example, transdermal devices
are in the form of a bandage comprising a backing member, a reservoir containing the compound
optionally with carriers, optionally a rate controlling banier to deliver the compound to the skin of the
host at a controlled and predetermined rate over a prolonged period of time, and means to secure the
device to the skin. Matrix transdermal formulations can also be used. Suitable formulations for topical
application, e.g., to the skin and eyes, are preferably aqueous solutions, ointments, creams or gels
well-known in the art. Such can contain solubilizers, stabilizers, tonicity enhancing agents, buffers and
preservatives. [0063]Compounds of the invention can be administered in therapeutically effective
amounts in combination with one or more therapeutic agents (pharmaceutical combinations).
[0064]For example, synergistic effects can occur with other anti-obesity agents, anorectic agents,
appetite suppressant and related agents. Diet and/or exercise can also have synergistic effects.
Anti-obesity agents include, but are not limited to, apolipoprotein-B secretion/microsomal triglyceride
transfer protein (apo-B/MTP) inhibitors, MCR-4 agonists, cholescystokinin-A (CCK-A) agonists,
serotonin and norepinephrine reuptake inhibitors (for example, sibutramine), sympathomimetic agents,
in adrenergic receptor agonists, dopamine agonists (for example, bromocriptine),
melanocyte-stimulating hormone receptor analogs, cannabinoid I receptor antagonists [for example,
compounds described in W0200610475 16), melanin concentrating hormone antagonists, leptons (the
OB protein), leptin analogues, leptin receptor agonists, galanin antagonists, lipase inhibitors (such as
tetrahydrolipstatin, i.e., Orlistat), anorectic agents (such as a bombesin agonist), Neuropeptide-Y
antagonists, thyromimetic agents, dehydroepiandrosterone or an analogue thereof, glucocorticoid
receptor agonists or antagonists, orexin receptor antagonists, urocortin binding protein antagonists,
glucagon-like peptide- 1 receptor agonists, ciliary neutrotrophic factors (such as Axoliinefm), human
agouti-related proteins (AGRP), glirelin receptor antagonists, histamine 3 receptor antagonists or
reverse agonists, neuromedin U receptor agonists, noradrenergic anorectic agents (for example,
phentermine, mazindol and the like) and appetite suppressants (for example, bupropion).  WO
20091038974PCT/U S2008/0751 45 [0065]Where compounds of the invention are administered in
conjunction with other therapies, dosages of the co-administered compounds will of course vary
depending on the type of co-drug employed, on the specific drug employed, on the condition being
treated and so forthours. [0066]A combined preparation or pharmaceutical composition can comprise
a compound of the invention as defined above or a pharmaceutical acceptable salt thereof and at least
one active ingredient selected from: [0067]a) anti-diabetic agents such as insulin, insulin derivatives
and rnimetics; insulin secretagogues such as the sulfonylureas, e.g., Glipizide, glyburide and Amaryl;
insulinotropic sulfonylurea receptor ligands such as rneglitinides, e.g., nateglinide and repaglinide;
insulin sensitizer such as protein tyrosine phosphatase-1B (PTP-1B) inhibitors such as PTP-112;
GSK3 (glycogen synthase kinase-3) inhibitors such as SB5 17955, SB-4195052, SB-216763,
NN-57-05441 and NN-57-05445; RXR ligands such as GW-0791 and AGN-194204;
sodium-dependent glucose co-transporter inhibitors such as T-1095; glycogen phosphorylase A
inhibitors such as BAY R3401; biguanides such as metformin; alpha-glucosidase inhibitors such as
acarbose; GLP-1 (glucagon like peptide-1), GLP-1 analogs such as Exendin-4 and GLP-1 mimetics;
DPPIV (dipeptidyl peptidase IV) inhibitors such as DPP728, LAF237 (vildagliptin - Example 1 of WO
00/34241), MK-0431, saxagliptin, GSK23A ; an AGE breaker; a thiazolidone derivative (glitazone)
such as pioglitazone, rosiglitazone, or (R)-1-1415-methy1-2-(4-tritluoromethyl-pheny1)-
oxazol-4-ylmethoxykbenzenesulfonyl 1-2,3-di hydro-1H-i ndol e-2-carboxyl ic acid described in the
patent application WO 03/043985, as compound 19 of Example 4, a nonglitazone type PPAR gamma
agonist e.g. 0I-262570; Diacylglycerol acetyltransferase (DGAT) inhibitors such as those disclosed in
WO 2005044250, WO 2005013907, WO 2004094618 and WO 2004047755; [0068]b) hypolipidemic
agents such as 3-hydroxy-3-methyl-glutaryl coenzyme A (HMG-CoA) reductase inhibitors, e.g.,
lovastatin and related compounds such as those disclosed in U.S. Pat. No. 4,231,938, pitavastatin,
simvastatin and related compounds such as those disclosed in U.S. Pat. Nos. 4,448,784 and
4,450,171, pravastatin and related compounds such as those disclosed in U.S. Pat. No.4,346,227,
cerivastatin, rnevastatin and related compounds such as those disclosed in U.S. Pat. No. 3,983,140,
velostatin,   



fluvastatin, dalvastatin, atorvastatin, rosuvastatin and related statin compounds disclosed in U.S. Pat.
No. 5,753,675, rivastatin, pyrazole analogs of mevalonolactone derivatives as disclosed in U.S. Pat.
No. 4,613,610, indene analogs of mevalonolactone derivatives as disclosed in PCT application WO
86/03488, 6-[2- (substituted-pyrrol-1-ye-alkyflpyran-2- ones and derivatives thereof as disclosed in
U.S. Pat No. 4,647,576, Searles SC-45355 (a 3- substituted pentanedioic acid derivative)
dichloroacetate, irnidazole analogs of rnevalonolactone as disclosed in PCT application WO 86/07054,
3- carboxy-2- hydroxypropane-phosphonic acid derivatives as disclosed in French Patent No.
2,596,393, 2,3- disubstituted pyn-ole, furan and thiophene derivatives as disclosed in European Patent
Application No. 0221025, naphthyl analogs of mevalonolactone as disclosed in U.S. Pat. No.
4,686,237, octahydronaphthalenes such as disclosed in U.S. Pat. No. 4, 499,289, keto analogs of
rnevinolin (lovastatin) as disclosed in European Patent Application No.0,142,146 A2, and quinoline
and pyridine derivatives disclosed in U.S. Pat. Nos. 5,506,219 and 5,691,322. In addition, phosphinic
acid compounds useful in inhibiting HMG CoA reductase suitable for use herein are disclosed in GB
2205837; squalene synthase inhibitors; FXR (farnesoid X receptor) and LXR (liver X receptor)ligands;
cholestyramine; fibrates; nicotinic acid and aspirin; [0069]c) an anti-obesity agent or appetite
regulating agent such as a CB1 activity modulator, melanocortin receptor (MC4R) agonists,
melanin-concentrating hormone receptor (MCHR) antagonists, growth hormone secretagogue
receptor (GHSR) antagonists, galanin receptor modulators, orexin antagonists, CCK agonists, GLP-1
agonists, and other Pre-proglucagon-derived peptides; NPY1 or NPY5 antagonsist, NPY2 and NPY4
modulators, corticotropin releasing factor agonists, histamine receptor-3 (H3) modulators, aP2
inhibitors, PPAR gamma modulators, PPAR delta modulators, acetylCoA carboxylase (ACC)
inihibitors, 11-13-HS D-1 inhibitors, adinopectin receptor modulators; beta 3 adrenergic agonists, such
as AJ9677 (Takeda/Dainippon), L750355 (Merck), or CP331648 (Pfizer) or other known beta 3
agonists as disclosed in U.S. Pat. Nos. 5,541,204, 5,770,615, 5, 491,134, 5,776,983 and 5,488,064, a
thyroid receptor beta modulator, such as a thyroid receptor ligand as disclosed in WO 97/21993 (U.
Cal SF), WO 99/00353 (KaroBio) and 0B98/284425 (KaroBio), a SCD-1 inhibitor as disclosed in
W02005011655, a lipase inhibitor, such as orlistat or ATL-962 (Alizyme), serotonin receptor agonists,
(e.g., BVT- 933 (Biovimm)), monoarnine reuptake inhibitors or releasing agents, such as fenfluramine,
dexfenfluramine, fluvoxamine, fluoxetine, paroxetine, sertraline, chlorphentermine, cloforex,
clortermine, picilorex, sibutramine, dexamphetarnine, phenterrnine, phenylpropanolamine or mazindol,
anorectic agents such as topiramate (Johnson & Johnson), CNTF (ciliary neurotrophic
factor)/Axokine(r) (Regeneron), BDNF (brain-derived neurotrophic factor), leptin and leptin receptor
modulators, phentermine, leptin, bromocriptine, dexamphetarnine, amphetamine, fenfluramine,
dexfenfluramine, sibutrarnine, orlistat, dexfenfluramine, mazindol, phenterrnine, phendirnetrazine,
diethylpropion, fluoxetine, bupropion, topiramate, diethylpropion, benzphetarnine,
phenylpropanolamine or ecopipam, ephedrine, pseudoephedrine; [0070]d) anti-hypertensive agents
such as loop diuretics such as ethacrynic acid, furosemide and torsemide; diuretics such as thiazide
derivatives, chlorithiazide, hydrochlorothiazide, amiloride; angiotensin convening enzyme (ACE)
inhibitors such as benazepril, captopril, enalapril, fosinopril, lisinopril, rnoexipril, perinodopril, quinapril,
ramipril and trandolapril; inhibitors of the Na-K-ATPase membrane pump such as digoxin;
neutralendopeptidase (NEP) inhibitors e.g. thiorphan, terteo-thiorphan, SQ29072; ECE inhibitors e.g.
SLV306; ACE/NEP inhibitors such as omapatrilat, sampatrilat and fasidotril; angiotensin II antagonists
such as candesartan, eprosartan, irbesartan, losartan, telmisartan and valsartan, in particular
valsartan; renin inhibitors such as aliskiren, terlakiren, ditekiren, RO 66-1132, RO-66-1168;
beta-adrenergic receptor blockers such as acebutolol, atenolol, betaxolol, bisoprolol, rnetoprolol,
nadolol, propranolol, sotalol and tirnolol; inotropic agents such as digoxin, dobutamine and rnilrinone;
calcium channel blockers such as amlodipine, bepridil, diltiazem, felodipine, nicardipine, nimodipine,
nifedipine, nisoldipine and verapamil; aldosterone receptor antagonists; aldosterone synthase
inhibitors; and dual ET/All antagonist such as those disclosed in WO 00/01389. [0071]e) a HDL
increasing compound; [0072]f) Cholesterol absorption modulator such as Zetia(r) and KT6-971;
[0073]g) Apo-Al analogues and mimetics; [0074]h) thrombin inhibitors such as Ximelagatran;  WO
20091038974PCT/U 82008/0751 45 [0075]i) aldosterone inhibitors such as anastrazole, fadrazole,
eplerenone; [0076]j) Inhibitors of platelet aggregation such as aspirin, clopidogrel bisulfate; [0077]k)
estrogen, testosterone, a selective estrogen receptor modulator, a selective androgen receptor
modulator; [0078]1) a chemotherapeutic agent such as aromatase inhibitors e.g. fernara, anti-
estrogens, topoisomerase I inhibitors, topoisornerase II inhibitors, microtubule active agents, alkylating
agents, antineoplastic antimetabolites, platin compounds, compounds decreasing the protein kinase
activity such as a PDGF receptor tyrosine kinase inhibitor preferably Imatinib ( {
N-1544-(4-methyl-piperazino-methyl)-benzoylamido]-2-
methylpheny11-4-(3-pyridy1)-2-pyrimidine-amine 1) described in the European patent application
EP-A-0 564 409 as example 21 or 4-Methyl-N13-(4-methyl-imidazol-1-y1)-5-
trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylarnino)-benzamide described in the patent
application WO 04/005281 as example 92; and [0079]m) an agent interacting with a 5-HT3 receptor
and/or an agent interacting with 5-HT4 receptor such as tegaserod described in the US patent No.
5510353 as example 13, tegaserod hydrogen maleate, cisapride, cilansetron; [0080]n) an agent for
treating tobacco abuse, e.g., nicotine receptor partial agonists, bupropion hypochloride (also known
under the tradename Zyban(r)) and nicotine replacement therapies; [0081]o) an agent for treating
erectile dysfunction, e.g., doparninergic agents, such as apomorphine), ADD/ADHD agents (e.g.,
Ritalin(r), Strattera(r), Concerta(r) and Adderall(r)); [0082]p) an agent for treating alcoholism, such as
opioid antagonists (e.g., naltrexone (also known under the tradename Revia(r)) and nalmefene),
disulfirarn (also known under the tradename Antabuse(r)), and acamprosate (also known under the
tradename Campral )). In addition, agents for reducing alcohol withdrawal symptoms may also be
co-administered, such as benzodiazepines, beta- blockers, clonidine, carbarnazepine, pregabal in,
and gabapentin (Neurontin(r)); [0083]q) other agents that are useful including anti-inflammatory agents
(e.g., 



COX-2 inhibitors) ; antidepressants (e.g., fluoxetine hydrochloride (Prozac )); cognitive improvement
agents (e.g., donepezil hydrochloride (Aircept(r)) and other acetylcholinesterase inhibitors);
neuroprotective agents (e.g., rnemantine) ; antipsychotic medications (e.g., ziprasidone (Geodoe),
risperidone (Risperdan, and olanzapine (Zyprexa(r))); [0084]or, in each case a pharmaceutically
acceptable salt thereof; and optionally a pharmaceutically acceptable carrier. [0085]The invention also
provides for a pharmaceutical combinations, e.g. a kit, comprising a) a first agent which is a compound
of the invention as disclosed herein, in free form or in pharmaceutically acceptable salt form, and b) at
least one co-agent. The kit can comprise instructions for its administration. [0086]The terms
"co-administration- or "combined administration" or the like as utilized herein are meant to encompass
administration of the selected therapeutic agents to a single patient, and are intended to include
treatment regimens in which the agents are not necessarily administered by the same route of
administration or at the same time. [0087]The term "pharmaceutical combination" as used herein
means a product that results from the mixing or combining of more than one active ingredient and
includes both fixed and non-fixed combinations of the active ingredients. The term "fixed combination"
means that the active ingredients, e.g. a compound of Formula I and a co-agent, are both
administered to a patient simultaneously in the form of a single entity or dosage. The term "non-fixed
combination" means that the active ingredients, e.g. a compound of Formula I and a co-agent, are
both administered to a patient as separate entities either simultaneously, concurrently or sequentially
with no specific time limits, wherein such administration provides therapeutically effective levels of the
2 compounds in the body of the patient. The latter also applies to cocktail therapy, e.g. the
administration of 3 or more active ingredients. Processes for Making Compounds of the Invention
[0088]The present invention also includes processes for the preparation of compounds of the
invention. In the reactions described, it can be necessary to protect reactive functional groups, for
example hydroxy, amino, imino, thio or carboxy groups, where these are desired in the final product,
to avoid their unwanted participation in the   reactions. Conventional protecting groups can be used in
accordance with standard practice, for example, see T.W. Greene and P. G. M. Wuts in "Protective
Groups in Organic Chemistry", John Wiley and Sons, 1991. [0089]In the following schemes, several
methods of preparing the compounds of the present invention are illustrative. One of skill in the art will
appreciate that these methods are representative, and in no way inclusive of all methods for preparing
the compounds of the present invention. The radicals in the schemes are as described in Formula I.
Reaction Scheme I ( R3) IM,C1 Xb-LN-R /4 Xa-Q-OH (3) base, heat (A) 



Xa-Q-LN -R4 R, (4) ( RI) X R1-W1 W,.Q-LNR4 Pd or Cu catalysis(/t2-R (Ia) [0090]A compound of
Formula la, where W2 is nitrogen, can be prepared as in reaction scheme I by reacting a compound of
formula 3 (where Xa refers to a chloride, bromide, iodide, triflate, nonaflate, or the like) with a
compound of the formula 2 (where XI, refers to a leaving group such as an aryl- or alkylsulfonate
ester, halide, epoxide where R5 the oxygen of the epoxide, or other appropriate group familiar to one
skilled in the art) in a suitable solvent such as N,N-dimethylformamide, tetrahydrofuran and the like in
the presence of a suitable base such as Cs2CO3, NaH or the like at an elevated temperature of up to
about 80C to generate an intermediate of the formula 4. A compound of the formula 5 (where C=X can
be a C=0 or CH2) can be coupled with a compound of the formula 4 using the Pd or Cu methodology
known in the art (for example, Shafir, A, Buchwald, S. F.; J. Am Chan. Soc. 2006, 128, 8742 and
references cited therein and Hartwig, J. F. Handbook of Organopalladitun Chemistry for Organic
Synthesis, Negishi, E., Ed., Wiley-Interscience: Weinheim, 2002). In this scheme, it is understood that
the groups may be protected versions of the radicals defined in the Summary of the Invention which
may be deprotected and manipulated to a final compound of the invention after completion of this
scheme or in the middle of the scheme. Reaction Scheme II    lb: -CII=CII- H2. Metal catalyst C lb:
_cu2-et/2_ [0091]A compound of the Formula lb, wherein W2 is N and L can be -CH=CH- or
-CFL-CI-12-, can be prepared as in reaction scheme II. A compound of the formula 5 can be reacted
with a compound of the formula 6 (where X, and Xd both independently represent leaving groups such
as F, Cl, Br, OTf, etc. with X. being the more reactive group) using either the transition metal catalysis
mentioned in scheme 1 or using a stoichiometric base such as K2CO3, triethylamine and the like in a
suitable solvent such as N,N-dimethylformamide and the like at an elevated temperature to generate
an intermediate of the formula 7. Intermediate 7 can then be reacted with an olefin of the formula 8
using heck reaction conditions (for example, Littke, A. F.; Fu, G. C, J. Am. Chem. Soc. 2001, 123,
6989) to generate compounds where L is -(CH=CH)- which can subsequently be reduced using
hydrogen and a catalytic amount of a transition metal  WO 20091038974PCT/U82008/0751 45 such
as Pd/C and the like to compounds where L is -(CH2),-. In this scheme, it is understood that the
groups can be protected versions of the radicals defined in the Summary of the Invention which can
be deprotected and manipulated to the final compound after completion of this scheme or in the
middle of the scheme. Reaction Scheme III    [0092]A compound of the Formula Ic, in which Q is a
heteroaryl group such as 



1,2,4-oxadiazoly1 (as shown) and W2 is N, can be prepared as in reaction scheme III by reacting a
compound of the formula 5 with cyanogen bromide in a suitable solvent system such as aqueous
Na2CO3 and dichloromethane and the to generate a compound of the formula 9. This intermediate
can then be reacted with hydroxylamine in an appropriate solvent such as ethanol and the like at an
elevated temperature such as 60 C to furnish a compound of the formula 10. Intermediate 10 can then
be reacted with a compound of the formula 11 (where AE stands for an acid equivalent such as a
carboxylic acid, alkyl ester or activated ester such as an NHS ester and the like) using any of the
protocols known in the literature (such as Science of Synthesis 2004, 13, 127, Tetrahedron Lett. 2006,
47, 3629 and J. Med. Chern. 2004, 47, 5821) to afford the desired compounds of the formula lc. In this
scheme, it is understood that the groups designated can be protected versions of the radicals defined
in the Summary of the  Invention which can be deprotected and manipulated to the final compound
after completion of this scheme or in the middle of the scheme. Reaction Scheme IV    )t\(R,) 0, N,
Rcw, A N-ce \-Ect, '\C1 N  N-R4 (Id) 5   [0093]A compound of the Formula Id can be prepared as in
reaction scheme IV by reacting a compound of the formula 9 with a compound of the formula 12 in a
solvent such as tetrahydrofuran or the like in the presence of a Lewis acid such as ZnC12 and the like
at an elevated temperature. In this scheme, it is understood that the groups designated can be
protected versions of the radicals defined in the Summary of the Invention which can be deprotected
and manipulated to the final compound after completion of this scheme or in the middle of the scheme.
WO 20091038974PCT/U S2008/0751 45 Reaction Scheme V [0094]A compound of the Formula Ie, in
which Q is thiazolyl (as sown above) and W2 is N, can be prepared as in reaction scheme V by
reacting a compound of the formula 5 with a protected glycine derivative of the formula 13 using
appropriate coupling reagents followed by deprotection and coupling with a carboxylate of the formula
14 to generate an intermediate of the formula 15. This intermediate can then be cyclized using
Lawesson's reagent or other thiotransfer/dehydrating agent in an appropriate solvent such as xylene
at an elevated temperature such as 130 C to generate the desired compound of the formula Ie. In this
scheme, it is understood that the groups designated can be protected versions of the radicals defined
in the Summary of the Invention which can be deprotected and manipulated to the final compound
after completion of this scheme or in the middle of the scheme.  [0095]A compound of the Formula If,
can be prepared as in reaction scheme VI. 



A ketone derivative of formula I 6 can be reacted with an organometal reagent of formula 17 such as a
Grignard reagent or the like to furnish after dehydration with an acid such as TFA and the like, an
olefin of the formula 18. This material can be deprotected with the appropriate reagents followed by
reaction with an electophile of the formula 19 where X, can be a leaving group such as mesylate,
halide or the like in an appropriate solvent such as N,N-dimethylfomarnide or the like using a base
such as Cs2CO3 or the like to afford If as the olefin. The olefin can then be reduced with a metal
catalyst such as Pd/C or the like with hydrogen gas or the appropriate hydrogen transfer reagent to
afford If as an alkane. In this scheme, it is understood that the groups designated can be protected
versions of the radicals defined in the Summary of the Invention which can be deprotected and
manipulated to the final compound after completion of this scheme or in the middle of the scheme.
Reaction Scheme VII [0096]A compound of the Formula Ig, can be prepared as in reaction scheme
VII. A vinyl metal derivative of formula 19 (where M is B, Sn, Si, Mg, Zn or other metals known to
participate in metal catalyzed coupling reactions) can be reacted with a halide of formula 21 (where Xf
refers to a chloride, bromide, iodide, triflate, nonaflate, or the like) using an appropriate metal catalyst
such as Pd with an appropriate hand system such as familiar to those skilled in the art to generate an
intermediate of formula 22. This intermediate can then be alkylated with an intermediate of formula 18
as outlined in scheme VI to afford Ig as an olefin. The olefin can then be reduced with a metal catalyst
such as Pd/C or the like with hydrogen gas or the appropriate hydrogen transfer reagent to afford Ig as
an alkane. Alternatively, Ig can be prepared by carrying out a metal mediated coupling on a compound
of formula 20 with a compound of formula 4 and manipulating as before to get to the alkane. In this
scheme, it is understood that the groups designated can be protected versions of the radicals defined
in the Summary of the Invention which can be deprotected and manipulated to the final compound
after completion of this scheme or in the middle of the scheme.  Reaction Scheme VIII    [0097]A
compound of the Formula Ih, can be prepared as in reaction scheme VIII. A compound of formula 23
can be reductively aminated with a compound of formula 24 using the appropriate reductant such as
NaHB(0Ac)3, NaCNBH3 and the like in an appropriate solvent such as dichloromethane, methanol,
ethanol and the like to afford Ih. The amine in Ih can then be further manipulated. In this scheme, it is
understood that the groups designated can be protected versions of the radicals defined in the
Summary of the Invention which can be deprotected and manipulated to the final compound after
completion of this scheme or in the middle of the scheme. Reaction Scheme IX  "X RI-h Vitz (25) 1.
Deprot eel 2. (19) 3. Hy cliolize  [0098]A compound of the Formula Ii, can be prepared as in reaction
scheme LX. A compound of formula 25 (Where Xs and Xh can be chosen from chloro, brorno, iodo,
mesylate, tosylate and the like) can be reacted with a compound of formula 26 using an  appropriate
base such as sodium hydride, LDA and the like in an appropriate solvent such as
N,N-dimethylfonnamide, N-methylpyrrolidinone, DMSO, tetrahydrofuran and the like at an elevated
temperature such as 75 C, or similar to afford an intermediate of formula 27. This material can then be
manipulated in a similar fashion to intermediate 18 in scheme Vito arrive at I. In this scheme, it is
understood that the groups designated can be protected versions of the radicals defined in the
Summary of the Invention which can be deprotected and manipulated to the final compound after
completion of this scheme or in the middle of the scheme. 



Reaction Scheme X     [0099]A compound of the Formula 11, can be prepared as in reaction scheme
X. A compound of formula 28 can be reacted with a compound of formula 29 (where ; can be chosen
from chloro, bromo, iodo, inesylate, tosylate and the like) using an appropriate base such as cesium
carbonate, sodium hydride, LDA and the like in an appropriate solvent such as
N,N-dimethylformamide, N-methylpyrrolidinone, DMSO, tetrahydrofuran and the like to afford an
intermediate of formula 30. This material can then be reduced using an appropriate metal hydride
such as LAH or BH3 and then functionalized with the appropriate electrophile RiXh (where Xh can be
chosen from chloro, bromo, succinate, p-nitrophenyl and the like) to afford an intermediate of the
formula 31. This material can then be manipulated in a similar fashion to intermediate 18 in scheme VI
to arrive at L. In this scheme, it is understood that the groups designated can be protected versions of
the radicals defined in the Summary of the Invention which  can be deprotected and manipulated to
the final compound after completion of this scheme or in the middle of the scheme.  Reaction Scheme
XI  1.  CI 10, 2. RiXh, base (14 1-\ N-R4 1,25    [001001A compound of the Formula Ik, can be
prepared as in reaction scheme XI. A compound of formula 32 can be converted to an amide by
reacting with an activating agent such as oxlyl chloride or the like in an appropriate solvent such as
dichloromethane or the like followed by reaction with ammonia or an equivalent followed by reduction
with an appropriate reagent such as LAH or B 113 to afford an intermediate of the formula 33. This
material can then be cyclized with formaldehyde and acid such as acetic acid or the like followed by
functionalization with an appropriate RiXh (where Xi, can be chosen from chloro, bromo, succinate,
p-nitrophenyl and the like) to afford an intermediate of the formula 34. This material can then be
manipulated in a similar fashion to intermediate 18 in scheme VI to arrive at Ik In this scheme, it is
understood that the groups designated can be protected versions of the radicals defined in the
Summary of the Invention which can be deprotected and manipulated to the final compound after
completion of this scheme or in the middle of the scheme. [00101]Detailed descriptions of the
synthesis of compounds of the Invention are given in the Examples, infra.  



Additional Processes for Making Compounds of the Invention  [00102]A compound of the invention
can be prepared as a pharmaceutically acceptable acid addition salt by reacting the free base form of
the compound with a pharmaceutically acceptable inorganic or organic acid. Alternatively, a
pharmaceutically acceptable base addition salt of a compound of the invention can be prepared by
reacting the free acid form of the compound with a pharmaceutically acceptable inorganic or organic
base. Alternatively, the salt forms of the compounds of the invention can be prepared using salts of
the starting materials or intermediates. [00103]The free acid or free base forms of the compounds of
the invention can be prepared from the corresponding base addition salt or acid addition salt from,
respectively. For example a compound of the invention in an acid addition salt form can be converted
to the corresponding free base by treating with a suitable base (e.g., ammonium hydroxide solution,
sodium hydroxide, and the like). A compound of the invention in a base addition salt form can be
converted to the corresponding free acid by treating with a suitable acid (e.g., hydrochloric acid, etc.).
[00104]Compounds of the invention in unoxidized form can be prepared from N- oxides of compounds
of the invention by treating with a reducing agent (e.g., sulfur, sulfur dioxide, triphenyl phosphine,
lithium borohydride, sodium borohydride, or the like) in a suitable inert organic solvent (e.g.
acetonitrile, ethanol, aqueous dioxane, or the like) at 0 to 80 C. [00105]Prodrug derivatives of the
compounds of the invention can be prepared by methods known to those of ordinary skill in the art
(e.g., for further details see Saulnier et al., (1994), Bioorganic and Medicinal Chemistry Letters, Vol. 4,
p. 1985). For example, appropriate prodrugs can be prepared by reacting a non-derivatized compound
of the invention with a suitable carbamylating agent (e.g., 1,1-acyloxyalkylcarbanochloridate,
para-nitrophenyl carbonate, or the like). [00106]Protected derivatives of the compounds of the
invention can be made by means known to those of ordinary skill in the art. A detailed description of
techniques applicable to the creation of protecting groups and their removal can be found in T. W.
Greene, "Protecting Groups in Organic Chemistry", 3rd edition, John Wiley and Sons, Inc., 1999.  WO
20091038974PCT/U 82008/0751 45 [00107]Compounds of the present invention can be conveniently
prepared, or formed during the process of the invention, as solvates (e.g., hydrates). Hydrates of
compounds of the present invention can be conveniently prepared by recrystallization from an
aqueous/organic solvent mixture, using organic solvents such as dioxin, tetrahydrofuran or methanol.
[00108]Compounds of the invention can be prepared as their individual stereoisomers by reacting a
racemic mixture of the compound with an optically active resolving agent to form a pair of
diastereoisomeric compounds, separating the diastereomers and recovering the optically pure
enantiomers. While resolution of enantiorners can be canied out using covalent diastereorneric
derivatives of the compounds of the invention, dissociable complexes are preferred (e.g., crystalline
diastereomeric salts). Diastereomers have distinct physical properties (e.g., melting points, boiling
points, solubilities, reactivity, etc.) and can be readily separated by taking advantage of these
dissimilarities. The diastereorners can be separated by chromatography, or preferably, by
separation/resolution techniques based upon differences in solubility. The optically pure enantiomer is
then recovered, along with the resolving agent, by any practical means that would not result in
racemization. A more detailed description of the techniques applicable to the resolution of
stereoisomers of compounds from their racemic mixture can be found in Jean Jacques, Andre Collet,
Samuel H. Wilen, "Enantiomers, Racemates and Resolutions", John Wiley And Sons, Inc., 1981.
[00109]In summary, the compounds of Formula I can be made by a process, which involves          (a)
that of reaction schemes Ito XI; and          (b) optionally converting a compound of the invention into a
pharmaceutically acceptable salt;          (c) optionally convening a salt form of a compound of the
invention to a non-salt form;          (d) optionally converting an unoxidized form of a compound of the
invention into a pharmaceutically acceptable N-oxide;           (e) optionally convening an N-oxide form
of a compound of the invention to its unoxidized form; 



(t) optionally resolving an individual isomer of a compound of the invention from a mixture of isomers;
(g) optionally converting a non-derivatized compound of the invention into a pharmaceutically
acceptable prodrug derivative; and          (h) optionally converting a prodrug derivative of a compound
of the invention to its non-derivatized form. [00110]Insofar as the production of the starting materials is
not particularly described, the compounds are known or can be prepared analogously to methods
known in the art or as disclosed in the Examples hereinafter. [00111]One of skill in the art will
appreciate that the above transformations are only representative of methods for preparation of the
compounds of the present invention, and that other well known methods can similarly be used.
Examples  [00112]The present invention is further exemplified, but not limited, by the following
Examples that illustrate the preparation of compounds of the invention.         Example Al:  Isopropyl
4-04((4-methanesulfonylpiperazi n)- 1 - yllphenoxy )methyl)pipe ridine- 1-carboxy late. irTh Mea,SNN
( 0  0  WO 20091038974PCT/US2008/075145    [00113]Step A: To a solution of Ala (5.26 g, 45.7
mmol) in dry dimethoxyethane (30 mL) is added triethylamine (8.0 g, 56.9 mmol). To the resulting
mixture, a 1.0-M solution of isopropyl chloroformate in toluene (50 mL) is added dropwise, with
vigorous stirring, over 10 mm. A white precipitate forms. The suspension is stirred at room
temperature for 4 hours; the white precipitate is filtered off, washed with more dimethoxyethane, and
discarded. The resulting solution is concentrated to dryness to yield Alb;NMR (DMSO-d6, 400.13
MHz): 84.75 (septet, J = 6.2 Hz, 1H), 4.49 (t, I = 5.3 Hz, 1H), 3.95 (dd, J = 5.6, 5.6 Hz, 2H), 3.24 (br,
2H), 1.63 (dd, J = 2.0, 12.9 Hz, 2H), 1.51 (in, 1H), 1.17 (d, I = 6.2 Hz, 6H), 0.98 (in, 2H); no mass
spectrum could be obtained. [00114]Step B: To a solution of Alb (4.25 g, 21.1 mmol) in
dichloromethane (30mL) is added triethylamine (4.5 g, 32.0 mmol) in one portion. The resulting
mixture 



is cooled in an ice/water bath and methanesulfonyl chloride (1.8 mL 23 2 mmol) is added dropwise,
with stirring, over 5 min. The bath is removed and the resulting solution is stirred at room temperature
for 30 min. The reaction mixture is added to water (40 mL) and extracted with dichloromethane (2 x 40
mL) The combined organic extracts are washed with saturated ammonium chloride aqueous solution,
dried over MgSO4, and concentrated to yield Ale;NMR (CDC13, 400.13 MHz): 6 4.74 (septet, J= 6.2
Hz, 1H), 4.07 (d, J = 6.4 Hz, 2H), 3.99 (d, J = 11.0 Hz, 2H), 3.17 (s, 3H), 2.51 (br, 2H), 1.88 (dd, J=
1.6, 14.6 Hz, 2H), 1.68 (m, tH), 1.18 (d, J= 6.2 Hz, 6H), 1.17 (m, 2H); ESIMS calcd. for C11H22N05S
(M+H+) 280.11, found 280.2.  WO 20091038974PCT/U S2008/0751 45 [001115]Step C: A solution of
Alc (0.42 g, 1.50 mmol) and 4-brornophenol (0.26 g, 1.50 mmol) in acetonitrile (5.0 mL) is treated with
powdered cesium carbonate (0.60 g, 1.84 mmol) and the mixture is stirred at 65 C for 16 hours.
Cooling to room temperature, filtration and concentration yields Aid; 1H INWIR (CDC13, 400.13 MHz):
.3 7.36 (d, J = 9.0 Hz, 2H), 6.76 (d, J= 9.0 Hz, 2H), 4.91 (septet, J= 6.2 Hz, I H), 4.19 (br, 2H), 3.76 (d,
J = 6.4 Hz, 2H), 3.26 (br, 2H), 2.78 (m, 2H), 1.96 (m, 1H), 1.82 (dd, J= 1.6, 14.6 Hz, 2H), 1.30(m, 2H),
1.28(d, J= 6.2 Hz, 6H); ESIMS calcd. for Ci6H23BrNO3 (M-kli+) 356.1, found 356.0. [00116]Step D: A
solution of Al d (0.55 g, 1.50 mmol), 4-methanesulfonyl- piperazine (0.25 g, 1.52 mmol), and
tri-t-butylphosphonium tetratluoroborate (92.2 mg, 0.32 mmol) in dry dioxane (6mL) is treated with
powdered cesium carbonate (1.03 g, 3.16 mmol) and the mixture is degassed using argon.
Tris(dibenzylidene acetone)dipalladium(0) (0.15 g, 0.16 mmol) is added and the mixture is degassed
again with argon. The suspension is stirred vigorously under argon at 110 C for 18hours. Cooling,
filtration and purification using mass-triggered reverse phase HPLC yields Al; H NMR (CDC13, 400.13
MHz): .3 6.90 (d, J= 8.9 Hz, 2H), 6.84 (d, J = 8.9 Hz, 2H), 4.92 (septet, J= 6.2 Hz, 1H), 4.19 (br, 2H),
3.76 (d, J= 6.4 Hz, 2H), 3.39 (t, J = 3.9 Hz, 4H), 3.17(t, J= 3.9 Hz, 4H), 2.83 (s, 1H), 2.77 (t, J= 11.2
Hz, 2H), 1.96(m, 1H), 1.83 (dd, J= 1.4, 14.2 Hz, 2H), 1.27(m, 2H), 1.24(d, J= 6.2 Hz, 61-1); ESIMS
calcd. for C211-134N305S (M+H+) 440.2, found 440.2. [00117]By following a similar procedure as the
one used for preparing Al from Ala except substituting the appropriate alcohol for Ala, the following
examples are obtained: Example   Structure  Analytical data A2 o - 2 L.",....,..N 0 o -"\----- \,-) ()
ESTMS calcd. for C22H36N305S (M+H+1 454.2. found 454.2.   A3 



()2. ,,,.. S,N,Th le OW ......___N,Tro,T,... 0 ES1MS calcd. for c2;ELgN1-11 ,o5s (M+468.2, found
468.2.  A4 02 L...""N  0 0 N0 o ---------------,--------j ESTMS calcd. for c241-40N,oss (M+H+1 482.2.
found 482.2.           Example Bl: Isopropyl 4-06-(4-(methylsulfonybpiperazinThyBpyridin-3-
yloxy)methyBpiperidine-1-carboxylate. N= McOnSN N-c / 0   /N-( )_0 rTh [00118]By following a similar
procedure as the one used for preparing Al from Ala except substituting 2-chloro-5-hydroxypyridine for
4-brornophenol and performing step D as follows, B1 is prepared; 



[00119]A flask is charged with Pd2dba.4 (6 mg, 0.006 mmol), xantphos (11 mg, 0.019 annol),
1-Onethylsulfonyflpiperazine (63 mg, 384 mmol), sodium tert-butoxide (46 mg, 0.48 mmol), and a
solution of isopropyl 4-((6-chloropyridin-3- yloxy)methyl)piperidine-l-carboxylate (100 mg, 0.32 mmol)
in toluene (1mL). The reaction is purged by bubbling nitrogen through the solution for 5 minutes and
then sealed. The reaction is then dipped into a pre-heated 100 T bath and stirred at this temperature
for 3 hours. After cooling to room temperature the reaction is treated with ethyl acetate and water and
the aqueous phase is isolated, washed with ethyl acetate once more and discarded. The combined
organics are dried over MgSO4 and the solvent is removed. The residue is purified on a silica gel
column using a linear gradient of 0- 100% ethyl acetate in hexane as eluent to afford BI; 'H NMR
(CDC13, 400 MHz): 8 7.92 (d, J = 3.0, 1H), 7.18 (dd, J= 3.0, 9.1, 1H), 6.67 (d, J= 9.1, 1H),4.91 (m, 1
H), 4.20  (m, 2H), 3.78 (d, J= 6.4, 2H), 3.56 (m, 4H), 3.34 (m, 4H), 2.81 (s, 3H), 2.76 (m, 21-1), 1.94
(m, 1H), 1.81 (m, 21-1), 1.29 (m, 21-1), 1.24, d, J= 6.2, 6H); ESIMS ink for (M+H)+ C20H33N405S
calcd.: 441.2. found: 441.3.        Example B2. tert-Butyl 4-((6-(4-(methylsulfonyl)piperazin-l-yl)py
ridin-3- yloxy)methyl)piperidine-l-carboxylate. /-Th N-'  McO2SN \__/\ //     Blb \ 0 -c) Example B2
[00120]Step A: A solution of B2a (4.00 g, 23 mind) and tert-butyl 4-
((methylsulfonyloxy)methyl)piperidine- 1-carboxylate (7.08 g, 24 mmol) in Nmethylpyn-olidinone (50
mL) is treated with Cs2CO3 (9.74 g, 30 mmol) and heated to 100 C overnight. The reaction is then
diluted with ethyl acetate, extracted with water 3 times, dried over MgSO4, filtered, evaoparted and
crystallized from toluene/hexane to afford B2b; ESIMS /2//z for (M-tBu+H)+Ci2H16BrN203calcd.:
315.0, found: 315.0. [00121]Step B: Following the procedure for the palladium coupling outlined for B1
above, substituting B2b for isopropyl 446-chloropyridin-3-yloxy)inethyl)piperidine1-carboxylate, B2 is
prepared; 'H NMR (CDCL, 400 MHz): 37.91 (d, J = 2.9, 1H), 7.15 (dd, J= 9.1, 3.1, 1H), 6.65 (d, J= 9.0,
1H), 4.15 (m, 2H), 3.78 (d, J= 6.4, 2H), 3.54 On,  4H), 3.33 (m, 4H), 2.81 (s, 3H), 2.72 (m, 21-1), 1.93
(m, IN), 1.80 (m, 21-1), 1.46 (s, 9H), 1.25 (m, 2H); ESIMS ni/z for (M-kli)+C21E135N405S calcd.:
455.2, found: 455.2.        Example B3: Isopropyl 4-((5-(4-(methy Isulfonyl)piperazin-l-yl)py razin-2-
yloxy)methyl)piperidine-l-carboxylate. C\ Me02SN NA / (\ 0 



N 0 [00122]By following a similar procedure as the one used for preparing B1 except using
2-bromo-5-hydroxypyrazine as the heterocycle, B3 is prepared; 1-H NMR (CDC13, 400 MHz): 87.87
(d, J= 1.4, tH), 7.62 (d, J= 1.5, 1H), 4.92 (in, 1H), 4.18 (in, 2H), 4.08 (d, J= 6.5, 21-1), 3.52 (m, 41-1),
3.37 (m, 4H), 2.82 (s, 3H), 2.76 (m, 2H), 1.96 (m, 1H), 1.79 (m, 2H), 1.29 (m, 2H), 1.24, (d, J= 6.2,
6H); ESIMS (viz for (M+H)+ Ci9H32N505S calcd.: 442.2, found: 442.3.        Example B4: tert-Butyl
4-((5-(4-(methylsulfonyfipiperazin- 1-yl)pyrazin-2- yloxy)methyppiperidine- 1-carboxylate.    B4aB4b
WO 20091038974PCT/US2008/075145 [00123]Step A: By following a similar procedure as the one
used for preparing B2b from B2a except substituting B4a for B2a, B4b is prepared; ESIMS miez for
(MtBu+Fr) Ciiii15BrN303 calcd.: 316.0, found: 316.0. [00124]Step B: By following the procedure for the
palladium coupling outlined for the preparation of B1 except substituting B4b for isopropyl
44(6-chloropyridin-3- yloxy)methyDpiperidine-l-carboxylate, B4 is prepared; 1H NMR (CDC13, 400
MHz): 8 7.87(d, J= 1.2, 1H), 7.62(d, J= 1.2, 1H), 4.13 (m, 2H), 4.08 (d, J= 6.8, 2H), 3.52 (m, 4H), 3.37
(m, 4H), 2.82 (s, 3H), 2.72 (rn, 2H), 1.93 (m, 1H), 1.46 (s, 9H), 1.26 (m, 2W; ES1MS Mk for
(M+H)+C20H)4N505S calcd.: 456.2, found: 456.2.        Example B5:
3-Cyclopropy1-5-(44(5-(4-(methylsulfonyl)piperazin-1y1)pyrazin-2-yloxy)methyl)piperidin-1-y1)-1,2,4-o
xadiazole. \ N Mc SN NN 2 \0-N [00125]By following a similar procedure as the one used for preparing
B3 from Bla except substituting 135c (see scheme below) for Bla, B5 is prepared; 1H NMR (CDC11.
400 MHz): 8 7.88 (d, J= 1.3. 1H). 7.62(d, J= 1.4, 1H). 4.16(n, 2H), 4.10(d. J = 6.8. 2H). 3.53 (m, 4H).
3.37 (In. 4H). 3.05 (ddd. J = 12.9, 12.9, 2.8. 2H), 2.82 (s, 3H). 2.02 (m, 1H), 1.88 (m, 4H), 1.41 (m,
2H), 0.94 (m, 4H); ESIMS m/z for (M+H)+ C20H30N704S calcd.: 464.2, found: 464.3. Nil HO Step A
Step B  



WO 20091038974PCT/U S2008/0751 45 [00126]Step A: A sample of Ala (10.19 g, 84.9 mmol) is
treated with a solution of K2CO3 (24.5 g, 177 mmol) in water (100 mL) The reaction is cooled in an
ice/water bath and treated with a solution of cyanogen bromide (10.31 g, 97.3 nano]) in
dichlorornethane (100 mE) dropwise. After stirring for an hour, the organic layer is isolated and the
aqueous layer is extracted once more with dichloromethane. The combined organic extracts are dried
over MgSO4, filtered and evaporated to afford B5a; ESIMS ink, for (M+H)+C21-112N20 calcd.: 141.1,
found: 141.1. [00127]Step B: A solution of B5a (993 mg, 7.1 mmol), N'-hydroxycyclopropane
carboximidamide (1.064 g, 10.6 mmol) and ZnC12 (1.448 g, 10.6 mmol) in dioxane (25 mE) is heated
to 100 C overnight. The reaction is then evaporated to dryness and partitioned between ethyl acetate
and 1 M HCl. The organics are isolated, extracted with 1 M HC1 once more, dried over MgSO4,
filtered, evaporated and purified by silica gel to afford B5b; ESIMS a//z for (M-1-I-1)+ C11H18N302
calcd.: 224.1, found: 224.1. [00128]Step C: A solution of B5b (278.4 mg, 1.25 mmol) and triethylamine
(131 mg, 130 nano]) in dichlorornethane (1 mL) is cooled in an ice/water bath, treated with
methanesulfonyl chloride (149 mg, 1.3 mmol) and stirred overnight. The reaction is diluted with water
and extracted with dichlorornethane. The organics are dried over MgSO4, filtered, evaporated and
purified on silica gel using a linear gradient of 0 to 100% ethyl acetate in hexane to afford E5c; ESIMS
ink for (M-k1-1)+ C121-120N304S calcd.: 302.1, found: 302.1.         Example B6:
5-Cyclopropy1-3-(4((5-(41methylsulfonyl)piperazin-1-
y1)pyrazin-2-yloxy)methyl)piperidin-1-y1)-1,2,4-oxadiazole. 2,)-On _C\ MCO SN N   N Nzzyl\ N "()
[00129]By following a similar procedure as the one used for B5 except substituting B6b (see scheme
below) for B5b, B6 is obtained; IFI NMR (CDC13, 400  WO 20091038974PCT/U S2008/0751 45
MHz):7.87 (d, J= 1.5, 1H), 7.63 (d, J = 1.5, 1H), 4.10 (d, J= 6.8, 2H), 4.00 (m, 2H), 3.53(m, 4H), 3.37
(m, 4H), 2.89 (ddd, J= 12.7, 12.7, 2.7, 2H), 2.82(s, 3H), 2.00 (m, 1H). 1.86 (m, 4H), 1.40 (ddd. J= 25.0.
12.4, 4.3, 2H). 1.14(n, 4H): ESIMS Ink for (M+H)+ C20H29N704S calcd.: 464.2, found: 464.3. 



NH2 HO NA."---'NN-()11 Step B0 /NMN-Ls"v HOHO B5aB6aB6b [00130]Step A: A solution of B5a
(4.01 g, 28.6 mmol) and hydroxylamine (3.51 mL of a 50% by weight aqueous solution, 57.2 mmol) in
ethanol (50 mL) is sealed and heated to 60 C overnight. The solvent is then removed to B6a; ESIMS
m/z for (M+H)+ C7H16N102 calcd.: 174.1, found: 174.1. [00131]Step B: A solution of B6a (905 mg,
5.2 mmol) and 2,5-dioxopyrrolidin-l- ylcyclopropanecarboxylate (957 mg, 5.2 mmol) in dioxane (50 mL)
is heated to 80 C for 3 hours and then 70 C overnight. The reaction is then cooled to room
temperature, concentrated and purified on silica gel using a linear gradient of 0-80% ethyl acetate in
hexane to afford B6b; ESIMS m/z for (M+H)+CiiHE8N302 calcd.: 224.1, found: 224.1.        Example
B7: 2-(4-(Methylsulfonyl)piperazin-1-370-54115-
(trifluoromethyl)pyridin-2-yl)piperidin-4-yl)methoxy)pyrazine.    [00132]By following a similar procedure
as the one used for preparing B3 from B2a except substituting B7a (see scheme below) for Alb, B7 is
prepared; 1H NMR (CDC11. 400 MHz): 8 8.37 (m, 1H), 7.88 (d, J= 1.4. 1H). 7.63 (d, J= 1.4, 1H). 7.60
(dd. J= 91 2.5, 1H), 6.65 (d. J= 9.1, 1H), 4.45 (m. 2H). 4.11 (d, J= 6.5, 1H), 3.53 (m, 4H),  3.37 (m,
41-1), 2.95 (m, 21-1), 2.82 (s, 31-0, 2.11 (m, 1H), 1.93 (m, 2H), 1.37 (ddd, J= 24.9, 12.5, 4.1, 2H);
ESIMS rn/z for (M-kEI)+ C21H28F3N603S calcd.: 501.2, found: 501.3. N/ 'F3 NH Step A HOHO
AlaB7a [00133]Step A: A mixture of Ala (522.5 mg, 4.5 mmol), 2-chloro-5- trifluoromethylpyridine (1.19
g, 6.5 mmol) and K2CO3 (941 mg, 6.8 mmol) in N,Ndimethylformamide (8 mL) is heated to 160 C for
10 minutes, cooled to room temperature and diluted with ethyl acetate and water. The organics are
extracted with water, dried over MgSO4, filtered, evaporated and purified on silica gel using a linear
gradient of 0 to 100% ethyl acetate in hexane to afford Bla: ESIMS rn/z for (M+H)+ C12H16F3N20
calcd.: 261.1, found: 261.1.        Example B8:
5-Isopropyl-3-(4-05-(4-(methylsulfonyl)piperazin-lyl)pyrazin-2-yloxy)methyl)piperidin-l-y1)-1,2,4-oxadia
zole.   



[00134]By following a similar procedure as the one used for preparing B6 from B6b except substituting
B8a (see scheme below) for B6b, B8 is prepared; -EH NMR (CDC13, 400 MHz): 8 7.88 (d, J= 1.5,
1H), 7.63 (d, J= 1.5, 1H), 7.60 (dd. J= 9.1, 2.5, 1H), 4.11 (d, J= 6.6, 1H), 3.53 (in, 4H), 3.37 (in, 4H),
3.07 (in, 1H), 2.92 (ddd, J= 12.7, 12.7, 2.7, 2H), 2.82(s, 3H), 2.01 (m, 1H), 1.88 (m, 2H), 1.42 (in, 2H),
1.35 (d, J= 7.0, 6H); ESIMS rn/z for (M+H)+ C20H32N704S calcd.: 466.2, found: 466.2.   N 112
OH N NStep A N -4) A  ( NN 110  110  B6aB8a [00135]Step A: A solution of B6a (460.3 mg, 2.7 mime
and isobutyric anhydride (420 mg, 2.7 mmol) in dioxane (3 mL) is heated to 150 C for 5 minutes. The
reaction is cooled to room temperature and diluted with ethyl acetate and water. The organics are
isolated and washed once with water, dried over MgSO4, filtered, evaporated and purified on silica
using a linear gradient of ethyl acetate in hexane to afford B8a. A satisfactory mass spectal analysis
could not be obtained. Example B9: Tetrahydro-2H-py ran-4-y I 44(544- (methy
Isulfonyl)piperazin-l-yl)py razin-2-yloxy)methy Opiperidine-l-carboxylate.    1100136JBy following a
similar procedure as the one used for preparing B3 from Ala except substituting 4-nitrophenyl
tetrahydro-2H-pyran-4-y1 carbonate for isopropyl chloroformate in the first step, B9 is prepared; 1H
NMR (CDC13, 400 MHz): 8 7.87 (d. J = 1.5. 1H). 7.62(d, J= 1.5, 1H). 4.87(n, 1H), 4.20(n, 2H), 4.09(d.
J= 6.5, 1H), 3.89 (in. 2H), 3.57 (m. 2H). 3.54 (m. 4H). 3.46 (m, 4H). 2.82 (s, 3H), 2.80 (m, 2H), 1.95
(in, 3H). 1.82 (m, 2H), 1.67 (m, 3H), 1.28 (m, 2H); EMMS tn/z for (M+H)+ C211-134N506S calcd.:
484.2, found: 484.2.        Example B10: (S)-Tetrahydrofuran-3-y1 44(514-
(methylsulfonyl)piperazin-l-yl)pyrazin-2-yloxy)methyl)piperidine-1-carboxylate. 



\ 0 McO,SN N =5- / / 0/ /-Th  WO 20091038974PCT/U 82008/0751 45 [00137]By following a similar
procedure as the one used for preparing B3 from Ala except substituting (S)-4-nitrophenyl
tetrahydrofuran-3-y1 carbonate for isopropyl chloroformate in the first step, B10 is prepared; IFI NMR
(CDC13, 400 MHz): .3 7.87 (d, J= 1.5, 1H), 7.62 (d, J= 1.5, 1H), 5.26 (n, 111), 4.18 (n, 2H), 4.08 (d, J=
6.5, 1H), 3.89 (n, 4H), 3.53(m, 4H), 3.47(m, 4H), 2.82(s, 3H), 2.80(m, 2H), 2.17(m, 1H), 2.00 (n, 2H),
1.82 (m, 2H), 1.27 (m, 2H); ESIMS itt/z for (M+H)+ C20H31N506S calcd.: 470.2, found: 470.2.
Example B11: (R)-Tetrahydrofuran-3-y1 41(544- (methy lsulfony Epiperazi n-1 -yl)py
razin-2-yloxy)methyl)piperidine-l-carboxylate. 0 /-Th(\ N McO,SN N =5- / / 00 -0  [00138]By following a
similar procedure as the one used for preparing B3 from Ala except substituting (R)-4-nitrophenyl
tetrahydrofuran-3-y1 carbonate for isopropyl chloroformate in the first step, B11 is prepared with data
identical to B10.        Example B12: 2-Isopropy1-5-(44(5-(4-(methylsulfonyl)piperazin-1y1)py razin-2-y
loxy )methyl)piperidin-l-yl)thiazole.    [00139]By following a similar procedure as the one used for
preparing B3 from Ald except substituting B12d (see scheme below) for Ald, B12 is prepared; 'H NMR
(CDC11. 400 MHz): 8 7.88(d, J= 1.5. 1H). 7.63(d, J= 1.5, 1H). 7.60 (dd. J= 9.1, 2.5, 1H). 6.79 (s, 1H),
4.13 (d, J= 6.2, 1H), 3.53 (m, 4H), 3.46 Om 2H), 3.37 (m. 4H), 3.14  (m, 1H), 2.82 (s, 3H), 2.79 (m,
2H), 1.91 (m, 3H), 1.53 (m, 2H), 1.34 (d, J = 6.9, 61i); ESIMS tri/z for (M-1-Hr C211-113N603S2 calcd.
481.2, found: 481.2. 



Step A N  Step B    NH   B4bB12a Be-...".". NI*B Step C NNO0 N NH3C1NN B12b0B12c 0    B12d N
[00140]Step A: A sample of B4b (5.55 g, 14.9 mmol) is treated with 4 M HO in dioxane (20 nil) and
aged for 1 hour. The reaction is treated with water and the solvent is removed in vacuo. The residue is
partitioned between ethyl acetate and 1 M NaOHOURS. The aqueous phase is isolated, extracted
once more with ethyl acetate and discarded. The combined organics are dried over MgSO4, filtered
and evaporated to afford B12a which is used without further purification; ESIMS ink for (M+H)+
C10H15BrN30 calcd.: 272.0, found: 272.0. 



[00141]Step B: A solution of B12a (1 g, 3.7 mmol) Boc-gly (966 mg 5 5 mmol) and HOBt (596 mg, 4.4
mmol) in N-methylpynolidinone (5 mL) is treated with EDC (845 mg, 845 mg, 4.4 mmol) and stirred for
1 hour. The reaction is then diluted with ethyl acetate and extracted with water and saturated aqueous
sodium hydrogencarbonate twice. The organics are dried over MgSO4, filtered and evaporated. The
residue is treated with excess 4 M HC1 in dioxane and aged for 1 hour. The mixture is slurried with
ether and the solid is collected to afford B] 2b; ESIMS miz for (M+H)+C12H18BrN402 calcd.: 329.1,
found: 329.1. [00142]Step C: A suspension of 1312b (400 mg, 1 1 mmol) in acetonitrile (8 mL) is
treated with isobutyric anhydride (208 mg, 1.3 mmol) followed by triethylamine (360 mg, 3.6 mmol)
and stirred for 1 hour. The solvent is removed and the residue is partitioned between ethyl acetate and
saturated aqueous sodium hydrogencarbonate. The aqueous phase is isolated, extracted once more
with ethyl acetate and discarded. The combined organics are dried over MgSO4, filtered and
evaporated to afford B12c which is used without further purification; ESIMS miz for (M+H)+ C16 H
-mBrN403 calcd.: 399.1, found: 399.1. [00143]Step D: A solution of B12c (440 mg, 1.1 mmol) in
m-xylene (2 mL) is treated with Laewesson's reagent (446 mmol, 1.1 mmol) and heated to 140 C for 5
minutes and then purified on silica gel using a linear gradient of 0-100 % ethlyl acetate in hexane. The
resulting material is further purified on preperative HPLC to afford B12d; ESIMS ink for (M+H)+
CI6H22BrN4OS calcd.: 397.1, found: 397.1.        Example B13:
2-(012-methy1-2H-tetrazol-5-yDpiperidin-4-yEmethoxy)-5- (4-(methylsulfonyl)piperazin-1-yEpyrazine.
/-Th Ms-N N Nz.N =\)-/( N-NN  [00144]By following a similar procedure as the one used for preparing
B3 from Aid except substituting BI 3c (see scheme below) for Aid, B13 is prepared; IN NMR (400
MHz, CD4CN) S 7.84(d, J = 0.9 Hz, IH), 7.72 (d, J = 1.2 Hz, 1H), 4.10(s, 3H), 4.10(d, J = 4.8 Hz, 2H),
4.02 (m, 2H), 3.51 (t, J = 3.9 Hz, 4H), 3.27 (t, J = 3.9 Hz, 4H), 2.91 (dt, J = 2.1, 9.6 Hz, 2H), 2.79 (s,
3H), 1.39 (ddd, J = 3.3, 9.3, 16.8 Hz, 4H), 2.20 (t, J = 5.4 Hz, 2H), 0.88 (m, 2H); ESIMS (M4-H
C17H28N903S cacld.: 438.2, found 438.2 (M+1).  [00145]Step A: To a stirred suspension of B12a
(200 mg, 0.74 mmol) and sodiumhydrogencarbonate (0.15 g, 1.78 mmol) in a mixed solvent of water
(0.1 mL) and dichloromethane (1 mL) at 0 C is added cyanogen bromide (93 mg, 0.89 mmol) in one
portion. The reaction is then stirred at room temperature for 4 h and additional cyanogen bromide (93
mg, 0.89 mmol) is added. After stirring overnight, the reaction is diluted with dichloromethane (30 mL),
dried over MgSO4, and evaporated to give B13a; ESIMS (M+H)+ C11H14BrN40 calcd.: 297.0, found
297.0. [00146]Step B: The above crude B13a is stirred with sodium azide (143 mg, 2.2 mmol) and
ammonium chloride (117 mg, 0.22 mmol) in anhydrous N,Ndimethylformamide (2 mL) at 110C for 2
hours. Additional sodium azide (143 mg, 2.2 mmol) and ammonium chloride (117 mg, 0.22) are
added. After stirring overnight, water is added slowly to precipitate the product. The off white solid is
collected by filtration, washed with water (10 mL) and dried in maw to afford B1311); NMR (400 MHz,
DMSO-d6) 68.41 (d, J= 1.2 Hz, 1H), 8.20(d. J= 0.9 Hz, tH), 4.18 (d, J= 5.1 Hz, 2H), 3.86 (m, 2H), 3.02
(dt, J= 2.1, 9.6 Hz, 2H), 2.03 (m, 1H), 1.81 (m, 2H), 1.34 (ddd, J= 3.3, 9.6, 18.9 Hz, 2H); ESIMS
(M+H)+ CI iHi5BrN70 calcd.: 340.0, found: 340.0. [00147]Step C: A mixture of 1313b (50 mg, 0.15
mmol) iodomethane (14 uL, 0.22 mmol) and K2CO3 (28 mg, 0.25 mmol) in anhydrous
N,N-dimethylformamide (1 mL) is stirred at room temperature for 3 hours. The solvent is evaporated in
vactio and the crude B13c is used without purification: ESIMS (M-FH)+ Ci2HyBrN70 calcd.: 354.1,
found 354.0 (M+1).       Example B14. Oxetan-3-y I 4-05-(4-(methy Isulfonyl)piperazin-l-yl)py razinloxy
)methy Opiperidine-1-carboxy I ate  



[00148]By following a similar procedure as the one used for preparing B3 from Ala except substituting
4-nitrophenyl oxetan-3-y1 carbonate for isopropyl chlorofonnate in the first step, B14 is prepared:
ESINIS in/z for (M+H)+ C19H30N5068 calcd: 456.2, found: 456.0.         Example Cl: Isopropyl
44(5-(4-(methylsulfonyl)piperazin-l-yl)pyridin-2- yloxy)methyl)piperidine-l-carboxylate. -N \N-C-(
Ho"-''Th Nyo,r. 0 A lb Step A Hr N0.7 NyO C 1 a0         Example CI [001491Step A: A solution of
2-chloro-5-bromopyridine (344 mg, 1.8 mmol) and Alb (300 mg, 1.5 mmol) in dimethylformamide (3
mL) is treated with NM-I (43 mg, 1.8 mmol) and the reaction is allowed to stir overnight. After
quenching by addition of water, the reaction is diluted with ethyl acetate. The organics are isolated and
extracted with water once more, dried over MgSO4, filtered and evaporated. The residue is 



purified on a silica gel column using a linear gradient of 0-50% ethyl acetate in hexane to afford Cl b;
ESIMS ni/z for (M4k1-1)+C151-1220N203 calcd.: 313.1, found: 313.1. [001501Step B: By following a
similar Pd coupling procedure described for preparing B1 except substituting C I a as the bromide
coupling partner, B14 is prepared; I-1 NMR (CDC13, 400 MHz): 8 7.78 (d, J = 2.9, 1H), 7.18 (dd, J=
3.0, 8.9, 11-1), 6.69 (d, J= 8.9, 1H), 4.91 (m, 1H), 4.18 (m, 2H), 4.09 (d, J= 6.4, 2H), 3.38 (m, 4H),
3.17 (m, 4H), 2.84(s, 3H), 2.77(m, 2H), 1.96(m, 1H), 1.81 (m, 2H), 1.29(m, 2H), 1.24, d, J= 6.3, 61-1);
ESIMS miz for (M+H)+C201-113N405S calcd.: 441.2, found: 441.2.        Example C2: Isopropyl
4-06-(4-(methylsulfonyl)piperazin-l-yl)pyridazin3-yloxypmethyl)piperidine-l-carboxylate. Mc ,SN N-410
(\ 0 - \-#1 N-N  [001511By following a similar procedure as the one used for preparing Cl from A:lb
except substituting 2,5-dichloropyridazine for 2-chloro-5-bromopyridine in the first step, C2 is
prepared; 1H NMR (CDCI3, 400 MHz): 87.04 (d, J= 9.6, 1H), 6.88 (d, J= 9.6, 1H), 4.91 (na, 1H), 4.29
(na, 2H), 4.18 (m, 2H), 3.64 (m, 4H), 3.35 (in, 4H), 2.81 (s, 3H), 2.77 (in, 2H), 2.03 (in, 1H), 1.80 (in,
2H), 1.29 (in, 2H), 1.24, d, J= 6.4, 6H); ESIMS in/z for (M+H)1C19H32N505S calcd.: 442.2, found:
442.3.        Example C3: Isopropyl
44(5-(4-(methylsulfonyEpiperazinThyl)pyrimidin2-yloxy)methyl)piperidine-1-carboxylate.  WO
20091038974PCT/US2008/075145 [00152]By following a similar procedure as the one used for
preparing Cl from Alb except substituting 2-chloro-5-brornopyrimidine for 2-chloro-5-bromopyridine in
the first step, C3 is prepared; 1H NMR (CDC13, 400 MHz): 8 8.38 (s, 2H), 4.91 (sept., J = 6.3 Hz, 1H),
4.23 (m, 5H), 3.50 (m, 4H), 3.29 (m, 4H), 2.87 (s, 3H), 2.76 (m, 2H), 2.04 (m, 1H), 1.84 (m, 2H), 1.27
(m, I H), 1.24 (d, J = 6.3 Hz, 6H).; ES IMS in/z for (M-kH)11 C19H32N505S calcd.: 442.2, found:
442.3.        Example Dl: (E)-isopropyl 4-(2-(6-(4-(methylsulfonyl)piperazin-lyl)py
ridin-3-yl)vinyl)piperidine-l-earboxy late.    [00153]Step A: A solution of Dla (10 g, 0.077 mol) in
dichloromethane (100 mL) is treated with a solution of isopropyl chloroformate in toluene (93 nth of a
1M solution) dropwise. The reaction is then stirred at room temperature for 2.5 hours and quenched
with saturated aqueous ammonium chloride solution. The phases are separated and the aqueous
phase is extracted once more with dichloromethane and discarded. The combined organics are
extracted once with 1M HC1, once with saturated aqueous sodiumhydrogencarbonate, dried over
MgSO4, filtered and evaporated to afford Dlb; ESIMS tniz, for (M+H) C7HioN0 calcd.: 130.1, found:
130.1.  WO 20091038974PCT/U 82008/0751 45 [00154]Step B: A cold (ice/water bath) solution of Dlb
(9.9 g, 0.046 mol) and triethylarnine (6.7 nth, 0.048 mol) in dichlorornethane is treated with the
dropwise addition of methanesulfonyl chloride (3.7 mL, 0.048 mol) and stirred for 2 hours. The mixture
is treated with water and extracted with dichloromethane. The organics are pooled, dried over MgSO4,
filtered and concentrated. The crude material is diluted in acetone (10 mL) and added dropwise to a
slurry of lithium bromide (12 g, 0.138 mol) in acetone (50 mL). The reaction is heated to 35C and
maintained overnight. After cooling to room temperature, the reaction is concentrated, diluted with
ethyl acetate and washed with water. The organic phase is collected, dried over MgSO4, and
concentrated. This residue is diluted in tetrahydrofuran (150 nth) and treated with the portionwise
addition of potassium tert-butoxide (23.05 g, 0.2054 mol) every 30 min for 3 hours. Reaction is then
heated to 40 C and maintained overnight. Once the reaction had cooled to room temperature
saturated aqueous ammonium chloride is introduced and the reaction extracted with Et20. Organics
are collected, dried over MgSO4, concentrated, and purified via distillation (68-70 C, 180 nifon-) to
afford Die. ESIMS ni/z for 



(M--H )+ C11H20NO2 calcd.: 198.3 found: 198.1. [00155]Step C: A solution of Did  (321 mg, 1.8
annol) and methanesulfonylpiperazine (300 mg, 1.8 mmol) in N-rnethylpyrrolidinone (2mL) is treated
with K2CO3 (380 mg, 2.7 mmol) and heated to 160 C for 5 minutes. The reaction is then partitioned
between ethyl acetate and water and the organics are extracted with water again, dried over MgSO4,
filtered, evaporated and purified on silica gel using 0-100% ethyl acetate in hexane to afford Die; ES
IMS ni/z for (M+H1E Ci0H1513rN302S calcd.: 320.0, found: 320.1. [00156]Step D: A solution of Die
(50 mg, 0.18 mmol), Die (44 mg, 0.22 annol) Pd2dba3 (5 mg, 0.006 mmol) and
tri-tert-butylphosphonium tetrafluoroborate (3.2 mg, 0.011 inmol) and dicyclohexylmethylamine (72
mg, 0.37 mmol) in dioxane (1mL) is heated to 120 C for 1 hour. The reaction is then partitioned
between ethyl acetate and water and the organics are extracted with water once more, dried over
Mg504, filtered, evaporated and purified on silica gel using a gradient of 0-100 % ethyl acetate in
hexane to afford DI; 1H NM R (CDC13, 400 MHz): 38.11 (d, J = 2.3, 1H), 7.57 (dd, J= 8.8, 2.4, 1H),
6.63 (d, J= 8.8, 1H), 6.27 (d, J= 15.9, tH), 5.99 (dd, J= 16.0, 6.9, 1H), 4.91 (m,  1 H), 4.17 (m, 2H),
3.67(m, 4H), 3.32(m, 41-1), 2.80(m, 21-1), 2.80(s, 31-1), 2.23 (in, 1H), 1.77 (m, 21-1), 1.38 (m, 21-1),
1.24, d, J= 6.2, 6H); ESIMS m/z for (M+H)+ C21 F133N404S calcd.: 437.2, found: 437.2.
Example D2. Isopropyl
4-(2-(6-(4-(methylsulfonyl)piperazin-l-yl)pyridin3-yl)ethyl)piperidine-1-carboxylate.  [00157]A solution of
02 (25 mg, 0.057 mmol) in methanol (2 mL) is treated with 10% Pd/C (5 mg) and hydrogenated for 1
hour. The atmosphere is exchanged back for nitrogen and the reaction is filtered though a plug of
Celite(r) and the solvent is removed to afford 02: 1H NMR (CDC13, 400 MHz): 8 8.02(d, J= 2.2. 1H),
7.35 (dd, J= 8.6, 2.4, 1H). 6.63 (d, J= 8.6, 1H), 4.90 (in, 1H), 4.12 (in, 2H), 3.62 (in, 4H), 3.32 (in, 4H),
2.80 (s. 3H). 2.68 (m, 2H). 2.52 (m, 2H). 1.70 (m, 2H), 1.52 (m, 2H), 1.42 (m, 1H), 1.23 (d. J = 62, 6H),
1.12 (m, 2H); ESIMS m/z for (M+H)+ C211-135N404S calcd.: 439.2. found: 439.3.        Example D3.
(E)-Isopropy14-(2-(2-(4-(methylsulfonyl)piperazin-ly1)pyrimidin-5-y1)vinyl)piperidine-1-carboxylate.
MeO,SN N   [00158]By following a similar procedure as the one used for preparing D1 from Dla except
substituting 2-chloro-5-bromopyrimidine for Did. D3 is prepared; IH NMR (CDC11. 400 MHz): 8 8.38
(s. 2H), 6.18 (d, J = 16.2 Hz, 1H). 6.05 (dd, J = 16.1, 6.6 Hz, 1H). 4.92 (m, 1H), 4.18 (m, 2H), 3.98 (m,
4H), 3.30 (m, 4H), 2.80 (s. 3H), 2.80 (in. 2H),  2.29 (m, 1H), 1.76 (m, 2H), 1.38 (m, 2H), 1.24 (d, J =
6.2 Hz, 6H); ESIMS miz. for (M+H)+C201-132N504S calcd.: 438.2, found: 438.3.        Example El.
5-Ethyl-2-(44(6-(4-(methylsulfonyl)piperazin-l-y1)pyridin-3- yloxy)methyl)piperidin-l-y1)pyrimidine. NTh
N=\i_  Me()NA / 0  G \ \ 



INIloc Step A MeOnSN NMeG,SN/ 0  N=y  /NTT B2Ma Step B MeG,SN N-* / 0  \ ND Example El
[00159]Step A: A sample of B2 (202 mg, 0.445 mime is treated with 4 M HC1 in dioxane (3 mL) and
aged for 1 hour. The solvent is then removed and the residue is partitioned between ethyl acetate and
1 M NaOH. The aqueous phase is isolated, extracted once more with ethyl acetate and discarded.
The combined organics are dried over MgSO4, filtered and evaporated to afford Ha; ESIMS /wiz for
(M+H)+ C16F127N403S calcd.: 355.2, found: 355.2. [00160]Step B: The resulting material is treated
with 2-chloro-5-ethylpyrimidine (121 mg, 0.85 mmol), Cu! (12 mg, 0.063 mmol), diisopropylethylamine
(176 mg, 1.4 mmol) and N-methylpyrrolidinone (2 mL). The resulting solution is sealed in a reaction
vial and heated to 160 C for 10 minutes using a microwave reactor. The reaction is then diluted with
ethyl acetate and extracted with water once, 1 M HC1 once and saturated aqueous
sodiumhydrogencarbonate once, dried over MgSO4, filtered, evaporated and purified on silica gel
using a linear gradient of 0-100% ethyl acetate in hexane followed  by lyophilization from 1 M HO to
afford El as the HO salt; 1H NMR (DMSO-d6, 400 MHz): 88.27 (s, 2H), 7.82 (d, J= 2.9, 1H), 7.50(m,
1H), 7.05 (m, 1H), 4.63 (n, 2H), 3.86(d. J= 6.4, 2H), 3.57 (in, 4H), 3.220. 4H), 2.91 (s. 3H), 2.91 (m,
2H). 2.43 (dd, J = 15.1, 7.6, 2H), 2.03 (s, 1H), 1.82 (m, 2H), 1.22 (m, 2H), 1.13 (dd, J= 7.6, 7.6, 36H);
ESIMS m/z for (M+11)+C22F133N603S calcd.: 461.2, found: 461.2.       Example E2. 1-(Methy
Isulfony1)-4-(54(1-(5-(trifluoromethyl)py ridin-2- Opiperidin-4-yl)methoxy lpyridin-2-yllpiperazine. 'I-c'
N= = Me02SN NA / 0  1100161JBy following a similar procedure as the one used for preparing El from
B2 except substituting the following procedure for Step B. E2 is prepared; 1100162JA sample of Ela
hydrochloride (900 mg, 2.3 mmol) is treated with 2- chloro-3-tritluoromethylpyridine (501 mg, 2.76
mmol) K2CO3 (795 mg. 5.8 mmol), Nmethylpyrrolidinone (10 mL) and water (8 mL) and heated in a
sealed vessel in a microwave reactor at 160 C for 10 minutes. The resulting suspension is treated with
ethyl acetate and water and filtered. The resulting solid is washed with water and ethyl acetate,
dissolved in 1 M HC1 and lyophilized to afford E2; 1H NMR (CDC13, 400 MHz): 8 8.22 (m, 1H). 8.10
(dd, J= 9.8, 2.1 1H). 7.86 (dd, J= 9.9, 2.9. 1H). 7.60 (d, J = 2.9. 1H). 7.53 (d, J= 9.8, 1H). 7.42(d, J=
9.1, 1H), 4.30 (in, 2H), 3.94(d, J= 6.2. 1H). 3.71 (m, 4H), 3.37 (m, 4H), 2.86 (s, 3H), 2.28 (in, 1H), 2.06
(in, 2H), 1.57 (in, 2H); ESIMS m/z for (M+H)+C22H29FIN5OIS calcd.: 500.2. found: 500.2.
Example E3. 1-Methylcyclopropyl 44(5-(4-(methylsulfonyl)piperazin- 1-
yl)pyrazin-2-yloxy)methyl)piperidine- 1-car boxylate.  H,C1 \ /NB Step AN=\  MeO,SN N0w MeO,SN
N-1/4_ 4)-0 \-/ 



E3a    E3b [00163]Step A: A sample of B4(745 mg, 0.16 mmol) is treated with 4 M HO in dioxane and
stirred for 3 hours. The solvent is decanted and the residue is lyophilized from water to afford E3a:
ESIMS m/z for (M+H)+ Ci5H26N503S calcd.: 356.2. found: 356.2. [00164]Step B: A sample of E3a
(181.8 mg, 0.46 mmol) is treated with N. N- dimethylformamide (1.5 mL). E3b (110 mg, 0.46 mmol)
and diisopropylethylamine (242 i.tL, 1.4 mmol) and stirred overnight. The reaction is then partitioned
between ethyl acetate and water and the organics are isolated, extracted with 1 M NaOH three times,
dried over MgSO4, filtered, evaporated and purified on silica gel using a linear gradient of 0-100%
ethyl acetate in hexane to afford E3: 1H NNIR (CDC13. 400 MHz): 37.87 (d, J= 1.5. 1H). 7.62 (d, J=
1.4, 1H), 4.18 (in, 2H), 4.08 (d. J= 6.5. 2H), 3.52 (in. 4H), 3.36 (in. 4H), 2.82 (s, 3H). 2.72 (in, 2H), 1.93
(in, 1H), 1.80 (in, 2H), 1.56 (d. J = 9.9, 3H), 1.23 (in, 2H), 0.87 (in, 2H), 0.62 (n,2H): ESLMS m/z for
(M+H)+ C20H32N505S calcd.: 454.2. found: 454.2.        Example E4.
5-Ethy1-2-(4-05-(4-(methylsulfonyl)piperazin-1-yl)pyrazin-2- yloxy)methyl)piperidin-1-y1)pyrimidine.
Me(),SNN   ND  WO 20091038974PCT/U S2008/0751 45 [00165]By following a similar procedure as
the one used for preparing El from Ela except substituting E3a for El a, E4 is prepared; 1H NM R
(CDCH, 400 MHz): 6 8.17 (s, 2H), 7.88 (d, J= 1.4, 1H), 7.63 (d, J= 1.5, 1H), 4.76 (m, 2H), 4.11 (d, J =
6.6, 2H), 3.52 (m, 4H), 3.37(m, 4H), 2.90(m, 2H), 2.82(s, 3H), 2.45 (dd, J= 15.2, 7.6, 2H), 2.08 (m,
2H), 1.90 (m, 2H), 1.33 (ddd, J= 24.9, 12.4, 4.2, 2H), 1.18 (dd, J= 7.6, 7.6, 3H); ESIMS n//z for (M+H)+
C2IF132N703S calcd.: 462.2, found: 462.3.        Example ES. 2-((1-(5-Methylpyridin-2-y
Opiperidin-4-yl)methoxy)-5-(4- (methy Isulfonyl)piperazin-l-yl)py razine.  =>_o/CN-C)-  [00166]A
mixture of E3a (103 mg, 0.26 mmol), 2-bromo-5-inethylpyridine (45.3 mg, 0.26 mmol), Pd2dba3 (4.8
mg, 0.005 mmol) xantphos (9.1 mg, 0.016 mmol), sodium tert-butoxide (78 mg, 0.815 mmol) and
toluene (1.5 mL) is purged with nitrogen for 5 minutes and heated in an oil bath at 100 C overnight.
The reaction is cooled to room temperature and diluted with water and ethyl acetate. The organics are
dried over MgSO4, filtered, evaporated and purified by silica gel column chromatography using a
linear gradient of 0-100 % ethyl acetate in hexane to afford ES; 1H NMR (CDC13, 400 MHz): 6 8.01
(m, 1H), 7.88 (d, J= 1.4, 1H), 7.30 (m, 1H), 6.62 (d, J = 8.6, 1H), 4.27 (m, 2H), 4.11 (d, J= 6.6, 1H),
3.53 (m, 4H), 3.37 (m, 4H), 2.820, 2H), 2.82(s. 3H), 2.19 (s, 3H), 2.02 (m, 1H), 1.91 (m, 2H), 1.42 (m,
2H); ESIMS tn/z for (M+H)+ 021H3IN603S calcd.: 447.2, found: 447.3.        Example E6.
1-Methylcyclopropyl
44(5-(4-(methylsulfonyl)piperazin-lyl)pyridin-2-yloxy)methyl)piperidine-l-carboxylate. rTh  /( 



MeOnSN N/r 0  0  WO 20091038974PCT/U 82008/0751 45 [00167]By following a similar procedure
as the one used for preparing E3 from B4 except substituting tert-butyl 44(5-(4-(nethylsulfonyl)
piperazin-l-yflpyridin-2- yloxy)methyflpiperidine-l-carboxylate for B4, E6 is prepared; tert-Butyl 44(544-
(methyl sulfonyl) piperaz in-l-yl)pyridi n-2-y1 oxy)methyflpiperidi ne-l-carboxyl ate is prepared in an
analogous fashion to B4 except using 2-fluoro-5-bromopyridine instead of Aid; 1H NMR (CDC13, 400
MHz): 87.78 (d, J= 2.9, 11-1), 7.28 (dd, J= 8.9, 3.0, 11-1), 6.68 (d, J= 8.9, 1H), 4.18 (n, 2F1), 4.08 (d,
J= 6.5, 2H), 3.38 (m, 4H), 3.14 (m, 4H), 2.83 (s, 3H), 2.73 (ni, 2H), 1.93 (ni, 11-1), 1.79 (m, 2H), 1.54
(s, 3H), 1.23 (m, 2H), 0.86 (ni, 2H), 0.61 (m, 2H); ES IMS in/z for (M+H)+ C211-133N405S calcd:
45.3.2, found: 453.3.         Example E7. 5-Ethyl-2-(44(5-(4-(methylsulfonyl)piperazin-l-y1)pyridin-2-
yloxy)methyl)piperidin-l-y1)pyrimidine. MeO,SN N-(( [00168]By following a similar procedure as the
one used for preparing El from Ela except substituting tert-butyl 44(5-(4-(methylsulfonyl)
piperazin-1-yl)pyridin-2- yloxy)methyl)piperidine-l-carboxylate for Ela, E7 is prepared; tert-Butyl
44(544- (methyl sulfonyl) piperaz in-l-yl)pyridi n-2-y1 oxy)methyl)piperidi ne-l-carboxyl ate is prepared
in an analogous fashion to B4 except using 2-fluoro-5-bromopyridine instead of Aid; 1H NMR (CDC13,
400 MHz): 68.16 (s, 2H), 7.78 (d, J= 2.9, 1H), 7.28 (dd, J= 8.9, 3.0, 1H), 6.69 (d, J= 9.0, 1H), 4.73 (in,
2H), 4.11 (d, J= 6.6, 1H), 3.38 (In, 4H), 3.14 (in, 4H), 2.89 (in, 2H), 2.83 (s, 3H), 2.44 (dd, J= 15.2, 7.6,
2H), 2.08 (In, 1H), 1.90 (In, 2H), 1.34 (ddd, J= 24.8, 12.4, 4.1, 2H), 1.73 (dd, J= 7.6, 7.6, 3H); ESIMS
ni/z for (M+HE C22H33N603S calcd.: 461.2, found: 461.3.        Example ES.
3-Isopropyl-5-(4-05-(4-(methylsulfonyl)piperazin-lyl)pyrazin-2-yloxy)methyl)piperidinThyl)-1,2,4-oxadia
zole.  \ 0-N McOnSN N -/N-<, N=.\\Step A NH  N-CN Me.02SN N* ()-0 / Me02SN CS E3aE8a Step B \
0-N 



MeO,SN N* /1-0  -  Example E8 [00169]Step A: A cold (ice/water bath) solution of E3a (256 mg, 0.65
mmol) in dichloromethane (5 mL) is treated with a solution of 1C2C01 (298 mg, 2.2 mmol) in water (5
mL). The vigorously stirred solution is treated with a solution of cyanogen bromide (76.1 mg, 0.72
mniol) in dichloromethane (2 niL) and the reaction is allowed to stir cold for 3 hours. The phases are
then separated and the organic phase is dried over MgSO4, filtered and evaporated to afford E8a
which is used without further purification; ES IMS trik for (M+H)+CIOH25N603S calcd.: 381.2, found:
381.1. [00170]Step B: A solution of E3a (215.5 mg, 0.57 mmol) in dioxane (2 mL) is treated with
N'-hydroxyisobutyrimidamide (86.8 mg, 0.85 mmol) and ZnC12 (115.8 mgL, 0.85 mmol) and stirred at
100 C overnight. The reaction is then partitioned between ethyl acetate and 1 M NaOH and the
organics are isolated, dried over MgSO4, filtered, evaporated and purified on silica gel using a linear
gradient of 0-100% ethyl acetate in hexane to afford E8; 1H NMR (CDC12, 400 MHz): 87.88 (d, J =
1.4, 1H), 7.62 (d, J = 1.4, 1H), 4.19 (ni, 2H), 4.11 (d, J= 6.5, 2H), 3.53 (m, 4H), 3.37(m, 4H), 3.08 (ddd,
J= 12.9, 12.S,2.8, 2H), 2.87(m, 1H), 2.82(s, 3H), 2.03(m, 1H), 1.91 (m, 2H), 1.43 (ddd, J = 25.2, 12.5,
4.4, 2H), 1.28 (d, J= 7.0, 3H); ESIMS miz. for (M+H)+C-201132N704S calcd.: 466.2, found: 466.3.
Example E9. 3-Isopropyl-5-(44(5-(4-(methy Isulfonyl)piperazin- 1 - yl)py ridin-2-y loxy )methy
bpiperidin-l-y1)-1,2,4-oxadiazole.  \N-e-N McOnSN N 0/ jty 100171]By following a similar procedure as
the one used for preparing E8 from B4 except substituting tert-butyl 4-((5-(4-(methylsulfonyl)
piperazin-1-yl)pyridin-2- yloxy)methyDpiperidine-t-carboxylate for B4, E9 is prepared: tert-Butyl
44(544- (methylsulfonyl) piperazin-1-yl)pyridin-2-yloxy)methyDpiperidine-1-carboxylate is prepared in
an analogous fashion to B4 except using 2-tluoro-5-bromopyridine instead of Aid; 1H NMR (CDC13,
400 MHz): 87.78 (d, J= 2.9, 1H), 7.29 (dd, J= 8.9, 3.0, 1H), 6.69 (d. J= 8.9, 1H), 4.17 (m, 2H), 4.13 (d,
J= 6.5. 1H). 3.40 (m, 4H). 3.17 (m, 4H). 3.08 (ddd, J= 12.9, 12.9, 2.8, 2H), 2.88 (m, 1H), 2.84 (s, 3H),
2.03 (m, I H), 1.91 (ni, 2H), 1.34 (ddd, J= 25.1, 12.5, 4.4, 2H), 1.28 (d, J= 7.0, 3H); ESIMS ni/z for
(M-kH)+ C231-133N604S calcd.: 465.2. found: 465.3.        Example E10. 1-Methylcyclopropyl
4-((6-(4-(methylsulfonyl)piperazin- 1 - yl)py ridin-3-yloxy)methyl)piperidine- 1-carboxylate. ( rTh    N-4'
Me02SN N0 1001721By following a similar procedure as the one used for preparing E3 from B4
except substituting B2 for B4, El0 is prepared; 11-I NMR (CDC13, 400 MHz): 67.90 (d, J= 2.9, 1H),
7.14 (dd, J= 9.1, 3.0, 1H), 6.65 (d, J= 9.0, 1H), 4.12 (in, 2H), 3.77 (d, J= 6.3, 1H), 3.54 (in, 4H), 3.33
(in, 4H), 2.80 (s, 3H), 2.73 (in, 2H), 1.92 (m, 1H), 1.89 (m, 2H), 1.54 (s, 3H), 1.23 (in, 2H), 0.86 (in,
2H), 0.62 (in, 2H); ESLMS in/z for (M+H)+ C231-133N405S calcd.: 453.2, found: 453.2. 1001731
Example El 1. 5-Isopropyl-3-(44(6-(4-(methy Isulfonyl)piperazin-ly1)py ridin-3-y loxy )methy
Bpiperidin-l-y1)-1,2,4-oxadiazole.  



,/- MeO,SN  /-Th N-\ NilStep A MeO,SNN-(k. Me02SN/ 0  N=)_  N-UN \__of-C1 Elal1C1Ella N-OH
Step BN=y   /Step C MeOnSNN -40NI In \__/k /  El lb Example El I  [00174]Step A: A mixture of ElalICI
(202.3 mg, 0.52 mmol) and K2CO3 (143 mg, 1.0 mmol) in water (3 mL) is cooled to ice/water bath
temperature and treated dropwise with a solution of cyanogen bromide (60.3 mg, 0.57 mmol) in
dichlonnethane (3 mL) and stirred for 2 hours while cooled. The reaction is then diluted with
dichloromethane, extracted with water, dried over MgSO4, filtered and evaporated to afford Ella which
is used without further purification; ESIMS m/z for (M-FH)+ C17I-26N503S calcd.: 380.2, found: 380.2.
[00175]Step B: A solution of Ella (152.4 mg, 0.40 mmol) and hydroxylamine (492 1.1L of a 50%
aqueous solution, 0.80 mmol) in ethanol (2 mL) is heated to 60 C in a sealed vessel overnight. The
reaction is cooled to room temperature and the resulting sample of Ellb; ESIMS m/z for (M+H)+
C17H29N604S calcd.: 413.2, found: 413.2. [00176]Step C: A solution of Ellb (134.2 mg, 0.32 mmol)
and isobutyric anhydride (50 mg, 0.32 mmol) in dioxane is heated at 400 W in a microwave reactor for
10 minutes (-120 C). The reaction is cooled to room temperature, evaporated and  partititioned
between ethyl acetate and saturated aqueous sodium hydrogencarbonate. The organics are isolated,
dried over MgSO4, filtered, evaporated and purified on silica gel using a linear gradient of 0-100%
ethyl acetate in hexane and lyophilized from 1 M HC1 to afford Eli as an HC1 salt; 1H NMR (CDCE,
400 MHz): .3 7.92 (d, J= 3.0, I H), 7.16 (dd, J = 9.1, 3.0, 1H), 6.65 (d, J= 9.1, I I-1), 4.06 (m, 2H),3.80
(d, J= 6.4, 1H), 3.54 (m, 4H), 3.33 (m, 4H), 3.07 (m, 1H), 2.92 (ddd, J = 12.7, 12.7, 2.7, 1H), 2.80 (s,
3H), 2.73 (m, 21-1), 1.99 (m, I I-I), 1.88 (m, 21-1), 1.42 (m, 21-1), 1.34 (d, J= 7.0, 6H); ESIMS in/z for
(M+H)+ C21 lin N604S calcd.: 465.2, found: 453.3.         Example E12. 2-((1-(5-Fluo ropy
ridin-2-yl)pipe ridin-4-yl)methoxy)-5-(4- (methylsulfonyl)piperazi n-l-yl)py razine. rTh 



Ms-NN  ( I F  [00177]By following a similar procedure as the one used for preparing ES from E3a
except substituting 2-bromo-5-fluoropyridine for 2-bromo-5-methylpyridine and
dicyclohexyl(21,61-dimethoxybipheny1-4-y0phosphine for xantphos, EU is prepared; ESIMS miz for
(M+Hr C20E128FN603S calcd: 451.2, found: 451.2.         Example Fl.
3-Isopropy1-5-(4-06-(4-(methylsulfonyl)piperazin-1y1)pyridin-3-yloxy)methyl)piperidin-l-y1)-1,2,4-oxadi
azole  HO Step AMs0 B8aFla  Step B                           \[ Step CN= Me02SNOBn OBn FlcFld Step D
Me02/ SN#----) NStep EN=\)_ MeO,SN N-c / 0\ (\ 0-N 



N-CN jkr [00178]Step A: By following a similar procedure as the one used for preparing B5c from B5b
except substituting B8a for B5b, Fla is prepared; ESIMS ink for (M+H) C12H22N304S calcd: 304.1,
found: 304.1. [00179]Step B: A solution of Fib (3.00 g, 23.0 mmol) and benzyl chloride (2.93 mL, 25.5
mmol) in acetonitrile (50 aiL) is treated with Cs2CO3 (15.0 g, 46.0 mmol) and the reaction mixture is
heated at 90 C for 2hours, cooled and filtered. The solvents are evaporated and the crude compound
purified on silica gel using a linear gradient of 0- 100% ethyl acetate in hexane to afford Flc; 11-I-NMR
(400 MHz, CDC13) 8 8.15 (dd, J = 0.8, 2.8 Hz, 1H), 7.42 (m, 4H), 7.39 (m, 1H), 7.25 (m, 2H), 5.12 (s,
2H); ESIMS calcd. for [M-kl-Ir C12H1 ICAO: 220.1 found: 220.1. [00180]Step C: Fie (2.67 g, 12.2
mmol), 1-methanesulfonyl piperazine (3 g, 18.3 mmol), Pd(OAc)2 (548 mg, 2.4 mmol),
((2-dicyclohexyl)phosphino)biphenyl (1.7 g, 4.8 mmol), NaOtBu (3.5 g, 36.6 mmol) and toluene (20
mL) are charged to a sealed flask and degassed with bubbling Ar for 30 minutes. The mixture is
heated at 120 C for 18h, then is hot filtered to remove particulates. The filter cake is washed with ethyl
acetate (10 mL) and water (20 mL) and the filtrates are combined and extracted with ethyl acetate (20
nth). The organic layer is extracted with IN HC1 (3 x 20 mL) and discarded. The acidic layer is then
basified with NaOH and extracted with ethyl acetate (3 x 20 mL). The remaining organic layers are
combined, dried (MgSO4), filtered and  concentrated. The residue is recrystallized from ethyl acetate
/Hexane to provide FM; ESIMS calcd. for [M-I-Hr C17H22N30iS: 348.1 found: 348.1. [00181]Step D: A
solution of FM (1.3 g, 3.88 mmol) in Et0H is treated with Pd/C (0.2 g of 10%, wet). The reaction is
stirred under H2 (1 atmosphere) for 12 hours. The mixture is filtered and concentrated to provide Fle
which is used without further purification: ESIMS calcd. for [M-1-H] C10H16N301S: 258.1 found:
258.1. [00182]Step E: A solution of Fle (97.7 mg, 0.38 mmol) and Fla (115.2 mg, 0.38 mmol) in N,
N-dimethylformamide (1.5 mL) is treated with Cs2C0i (185.6 mg, 0.57 mmol) and heated to 60 C
overnight. The reaction is cooled to room temperature, diluted with ethyl acetate, extracted with water,
dried over MgSO4, filtered, evaporated and purified by silica gel column chromatography using a
linear gradient of 0 to 100% ethyl acetate in hexane and then lyophilized from HO to afford Fl as an
HC1 salt; 1H NMR (CDC1i, 400 MHz): .3 8.01 (m, 0.5H), 7.92 (d, J = 2.8, 1H), 7.16 (dd, J= 9.1, 3.1,
1H), 6.66 (d, J= 9.1, 1H), 4.20 (m, 2H), 3.81 (d, J= 6.3, 1 H), 3.54(m, 4H), 3.33 (m, 4H), 3.09 (m, 2H),
2.88 (m, 1H), 2.81 (s, 3H), 2.00 (m, 1 H), 1.92 (m, 2H), 1.44 (m, 2H), 1.28 (d, J = 7.0, 3W; ESIMS trr/z
for (M+H)+ C21 H33N604S calcd.: 465.2, found: 465.3.        Example Gl. tert-Butyl
44(5-(4-(methylsulfony1)-1,4-diazepan-lyDpyrazin-2-yloxy)methyDpiperidine-1-carboxylate. N -
Me02SNION   Br N Step A N0 NB oc B4bGla Me0,SNM Step B N N N 



NBcc Example GI  [00183]Step A: A mixture of B4b (307.5 mg, 0.83 nunol), homopiperazine (248.2
mg, 2.5 mmol), xantphos (28.7 mg, 0.050 mmol), sodium tert-butoxide 119 mg, 1.2 mmol) and toluene
(5 mL) is sparged with nitrogen for 5 minutes and treated with Pd2dba3 (15.1 mg, 0.017 mmol). The
reaction is then sealed and dipped into a pre-heated oil bath at 100 C. The reaction is stirred at this
temperature for 4 hours, cooled to room temperature, diluted with ethyl acetate and extracted with
water twice. The organics are dried over MgSO4, filtered, evaporated and purified on a silica gel
column using 0-10% methanol in dichloromethane to afford Gla; ESIMS m/z for (M+H)+ e21H35N403
calcd.: 391.3, found: 391.3. [00184]Step B: A solution of Gla (139 mg, 3.6 mmol) in dichloromethane
(0.25 in L) is cooled to ice/water bath temperature and treated with triethylamine (37.4 mg, 0.37 mmol)
followed by methanesulfonyl chloride (42.3 mg, 0.37 mmol) and stirred overnight. The reaction is then
poured into water and extracted with dichloromethane twice. The combined organics are dried over
MgSO4, filtered, evaporated and purified on a silica gel column using 0-100% ethyl acetate in hexane
to afford G1; 1H NNIR (CDC13, 400 MHz): 87.79 (d, J= 2.9, tH), 7.49 (d, J= 1.5, 1H), 4.13 (in, 2H),
4.14 (d, J = 6.5, 1H), 3.82 (in, 2H), 3.74 (dd, J= 6.3,6.3, 2H), 3.49 (m, 2H), 3.26 (in, 2H), 2.78 (s, 3H),
2.73 (in, 2H), 2.07 (in, 2H), 1.94 (in, 1H), 1.79 (in, 1H), 1.46 (s, 9H), 1.25 (in, 2H); ESIMS m/z for
(M+H)+ C211-136N505S calcd.: 470.2, found: 370.2 (M-Boc+H+).           Example G2 tert-Butyl
44(5-(3-(methylsulfonyloxy)pyrrolidin- 1- yl)pyrazin-2-yloxy)methyl)piperidine-l-carboxylate. Ms0
[00185]By following a similar procedure as the one used for preparing G1 from B4b except substituting
pyrrolidin-3-ol for homopiperazine, G2 is prepared; 1H NMR (CDCI3, 400 MHz): 87.82 (d, J =1.5. 1H),
7.38 (d, J= 1.5, 1H), 5.43 (in, 1H), 4.03 (in, 2H), 4.06 (d, J= 6.6, 1H), 3.82 (in, 21H), 3.74 (dd, J= 12.4,
4.4, 1H), 3.58 (m, 2H), 3.05 (s, 3H), 2.72 (m, 2H), 2.47 (m, 1H), 2.33 (m, 1H), 1.93 (m, 1H), 1.79 (m,
2H), 1.46 (s, 9H), 1.26 (in, 2H); ESIMS tit/z for (M-Boc+H)+Ci5H25N404S calcd.: 357.2, found: 357.2.
Example G3. Tert-butyl 44(5-(4-(methylsulfonyl)piperidin-1-yl)pyrazin-2-
yloxy)methyl)piperidine-1-carboxylate.    [00186]By following a similar procedure as the one used for
preparing G 1 a from B4b except substituting 4-(niethylsulfonyBpiperidine for homopiperazine, G3 is
prepared; ESIMS (viz for (M-EBu+H)+ CIOH27N403S calcd: 355.2, found: 355.2          Example G4.
1-Methylcyclopropyl
44(5-(4-(methylsulfonyl)piperidin-1yl)pyrazin-2-yloxy)methyl)piperidine-l-carboxylate.  WO
20091038974PCT/US2008/075145 



[00187]By following a similar procedure as the one used for preparing E3 from B4 except substituting
G3 for B4, G4 is prepared; ESIMS fez for (M--Hr C21 F134N405S calcd: 454.2, found: 454.2.
Example Hl. tert-Butyl 4-(2-(3-(4-(methylsulfonyl)piperazin-1-y1)-1,2,4-
oxadiazol-5-yl)ethyl)piperidine-1-carboxylate.  rTh Step ArmStep B McO,SN NHMeO,SNN-CN  N-OH
Step C MeG,SN MeG,SN NH2 cExample HI   rt  [001881Step A: To a stirred a solution of potassium
carbonate (2.78 g, 200 mmol) ill water (20 mL) is added Ma (3.0 g, 18.3 mmol). The solution is cooled
to 10C. then a solution of cyanogen bromide (2.12 g 20 0 mmol) ill dichloromethane (20 mL) is added
dropwise over 30 min. The reaction is warmed to room temperature and stirred for 2 hours, then
extracted into dichloromethane. The organic layer is washed with 1N HC1 (30 mL), dried over MgSO4,
filtered and concentrated. The product is used without further purification. [001891Step B: A solution of
Hlb (2.6 g, 13.7 mmol) and hydroxylamine (1 nth 15.1 mmol) in Et0H (10 mL) is heated in a sealed vial
at 90C for 12 hours. The mixture is concentrated in vacua to provide Ilk, which is used without further
purification.  WO 20091038974PCT/U S2008/0751 45 [00190]Step C: A solution of
1-Boc-piperidin-4-ylpropionic acid acid (I 12 mg, 0.44 mmol) and N,N-carbonyl dimidazole (71 mg,
0.44 mmol) in N,N-dimethylformamide (0.5 mL) is stirred at room temperature for 30 min Hie (107 mg,
0.48 nunot) is added, the tube is sealed and heated at 115 C for 18 hours. The reaction mixture is
cooled, extracted into ethyl acetate (10 mL), washed with water (2 x 10 mL), then brine (10 mL). The
organic layer is dried over MRSO4, filtered, concentrated, and purified by mass triggered reverse
phase HPLC to provide III; 1H NMR (CDC13, 400 MHz): 64.10 (br.s, 2H), 3.59 (n), 4H), 3.32(m, 41-1),
2.82(s, 31-1), 2.79G, J = 8.0 Hz, 2H), 2.68 (n), 2H), 1.71 (m, 4H), 1.46(s, 9H), 1.15 (m, 2H) ; ESIMS
m/z for (M-kEl+Na) CI9H33N505SNa calcd.: 466.2, found: 466.2.        Example H2. tert-Butyl
4-(3-(3-(4-(methylsulfonyl)piperazin-l-y1)-1,2,4- oxadiazol-5-yl)propyllpiperidine-1-carboxylate.
[00191]By following a similar procedure as the one used for preparing HI from Hla except substituting
4-(1-Boc-piperidin-4-y1) butanoic acid for 1-Boc-piperidin-4-y1 propionic acid acid. H2 is prepared;
-EH NMR (CDC13, 400 MHz): 34.08 (d, J = 13.2 Hz, 2H), 3.59 (in, 4H), 3.32 (in, 4H), 2.82 (s, 3H),
2.75 (t, J = 7.6 Hz, 2H), 2.68 (dt, J = 2.4, 13.2 Hz, 2H), 1.80 (in, 2H), 1.68 (s, 1H), 1.65 (s, 1H), 1.46 (s,
9H), 1.42 (in, 1H), 1.34 (s, 2H), 1.11 (in, 2H) ; ESIMS m/z for (M+H+Na)+C20H35N505SNa calcd.:
480.2, found: 480.3.        Example H3. 5-(3-(1-(5-Ethylpyrimidin-2-yl)piperidin-4-Apropy1)-3-(4-
(methylsulfonybpiperazin-l-y1)-1,2,4-oxadiazole. 



WO 20091038974PCT/U S2008/0751 45 0Step A 0=S-N NCCc -\NB oc I \-/ 0 n -S-N N-\Nil II\/  H2H3a
Step BN-0Njs'N 0.1 Nts Example H3 [00192]Step A: A solution of H2 (261 mg, 0.57 mmol) in
tetrahydrofuran (5 mL) is treated with HC1 (5 nth of 4N in dioxane) and stirred at room temperature for
1 hour. The reaction is concentrated, dissolved in dichloromethane (5 mL) and concentrated in vacua
to remove traces of acid and provide H3a, which is used without further purification; ESIMS m/z for
(M+H)+ C151-128N503S calcd.: 358.2, found: 358.2. [00193]Step B: H3a (53 mg, 0.15 mmol) and
2-chloro-5-ethyl-pyrimidine (22 uL, 0.18 mmol) are dissolved in 1, 4-dioxane (1 mL). Cesium
carbonate (120 mg, 0.37 mmol) is added and the tube is sealed and heated at 150C for 2 hours. The
reaction mixture is cooled, filtered, and purified by mass triggered reverse phase HPLC to provide H3;
1H NMR (CDC11, 400 MHz): 8 8.27 (s, 2H), 4.70 (d, J = 13.2 Hz, 2H), 3.60 (in, 4H), 3.33 (m, 4H),
2.93 (dt, J = 2.0, 13.2 Hz, 2H), 2.83 (s, 3H), 2.77 (t, J = 7.6 Hz, 2H), 2.51 (q, J = 7.6 Hz, 2H), 1.84 (m,
4H), 1.58 (m, 1H), 1.37 (m, 3H), 1.22 (t, J = 7.6 Hz, 3H; ESIMS m/z for (M+H)+ CilH34N703S calcd.:
464.2, found: 464.2.        Example 114. Isopropyl 4-(313-(4-(methylsulfonyl)piperazin-l-y1)-1,2,4-
oxadiazol-5-yl)propyl)piperidine-l-carboxylate.  [00194]By following a similar procedure as the one
used for preparing ill from HI a except substituting H4b (see scheme below) for I
-Boc-piperidin-4-ylpropionic acid acid, H4 is prepared; ESIMS m/z for (M+H)+CI9H34N505S calcd.:
444.2, found: 480.3.  0 ""-? 



0NH-HC10N 0 110)1 H4aH4b [00105]Commercially available II4a (20g. 96 mmol) is suspended in dry
dimethylacetamide (100 mL). Triethylamine (34 mL, 240 mmol) is added and the resulting mixture is
cooled in an ice/water bath. A solution of isopropyl chloroformate in toluene (1.0M, 150 mL) is added
dropwise, forming a white precipitate. The suspension is stirred at room temperature for 18 hours,
then the white precipitate is filtered, washed with ethyl acetate, and discarded. The filtrate is
concentrated in memo to yield 114b.          Example IL 3-Isopropyl-514-(2-(5-(4-(methy
Isulfonyl)piperazin- I - yl)thiazol-2-yflethyllpiperidin-l-y1)-E2,4-oxadiazole. Me0 SN 2' \  (  rTh MeO,SN
N NHBoc Step E   () C \ SO,McMcO,SNN C )0-N N-"vs-- N --L"--N \Step F N () 0 hg   



Example Ii  [00196]Step A: To a stirred a suspension of sodiumhydrogencarbonate (2.80 g, 33.3
mmol) in water (1.5 mI.) is added Ha hydrochloride salt (2.00g. 11.1 mmol) and dichloromethane (2
mL). The mixture is cooled in ice/water bath and stirred. A solution of cyanogen bromide (1.42 g 13 4
mmol) in dichloromethane (3 mL) is added over a period of I hour. The cold bath is removed and the
reaction is stirred overnight 0.33 g of Na2CO3 is added to ensure the reaction is basic. The reaction is
diluted with dichloromethane (20 mL), dried with MgSO4. The mixture is filtered, washed with
dichloromethane, and evaporated to give Ilb; ESIMS m/z for (M+H)+ C9H17N20 calcd.: 169.1, found:
169.1. [00197]Step B: A solution of lib (1.87 g, 11.1 mmol) and N'-hydroxy isobutyrimidamide (1.70 g,
16.7 mmol) in ethyl acetate (40 mL) is treated with a solution of ZnCl2 (16.7mL, 1N in ether) dropwise.
A white precipitate is formed. After stirring at room temperature for 15 minutes, the precipitate stuck on
the flask and made stirring difficult The solid is triturated with ether (40 mL) and stirred for 4 hours until
a yellow suspension is obtained. The solid is collected by filtration, washed with ether (30 int) and
dried to give a yellow solid which is used without purification for the next step;  ESIMS ink, for (M+Hr
C131-127N402 calcd.: 271.2, found: 271.2. The intermediate material (422 mg) is treated with dioxane
(10 mL) and 4M HC1 in dioxane (0.5 nth) and heated to 100 C for 1 hour. The reaction is then cooled
to room temperature and the solvent is removed. The residue is diluted with ethyl acetate and
extracted with 1 M HC1 twice, dried over MgSO4, filtered and evaporated to afford 11c; ESIMS ink, for
(M+H)+ C131-124N302 calcd.: 254.2, found: 254.2. [00198]Step C: A solution of lie (368 mg, 1.45
mmol) in acetonitrile (8 mL) is treated with NaH21304 (218 mg, 1.8 mmol), Na2ElPO4 (258 mg, 1.8
mmol), TEMPO free radical (16 mg, 0.1 mmol), NaC102 (328 mg of an 80% pure sample, 2.91 mmol)
and water (8mL). After all the reagents went into solution, 10% bleach (22 ILL, 0.03 mmol) is added
and the reaction is stin-ed overnight. The acetonitrile is removed in mow and the resulting solution is
extracted with ethyl acetate once and the organics are discarded. The aqueous phase is made acidic
(pH<1) with concentrated HC1 and extracted twice with ethyl acetate and discarded. The combined
organics are dried over MgSO4 and the solvent is removed to afford lid; ES IMS iri/z for (M+H)+ C 13
F122N303 calcd.: 268.2, found: 268.1 [00199]Step D. A solution of lie (250 mg, 1.4 mol) and
methanesulfonyl piperazine (258 mg, 1.6 mmol) in dichloromethane (4 nth) is treated with HOBt
hydrate (328 mg, 2.1 mmol) followed by EDC (356 mg, 1.9 mmol). After stirring for 3 hours, the
reaction is diluted with ethyl acetate and extracted with water, 1M HC1 and 1 M NaOH, dried over
MgSO4, filtered and evaporated to afford 12f; ESIMS ink. for (M+H)+ Cl2H24N305S calcd.: 322.1,
found: 339.9. [00200]Step E. A sample of 111 (388 mg, 1.2 mime is treated with 4 M HC1 in dioxane
(4 mL) and aged for 1 hour. The solvent is removed and the residue is treated with lid (298 mg, 1.1
mmol), HATU (502 mg, 1.3 mmol) and N-methylpyrrolidinone (4 mL). The solution is then treated with
triethylamine (0.39 mL, 2.8 mmol) and stirred for 2 hours. The reaction is then diluted with 1M NaOH
and saturated with NaCl. The resulting solution is extracted 4 times with ethyl acetate and discarded.
The combined organics are dried over MgSO4, filtered, evaporated and further purified on a UV
triggered HPLC to afford Il g; ESIMS iri/z for (M+H)+C20Hi5N605S calcd.: 471.2, found: 471.1.  WO
20091038974PCT/US2008/075145  [00201]Step F. A suspension ofIlg (354 mg, 0.75 mmol) and
Lawesson's reagent (304 mg, 0.75 mmol) in m-xylene (3 nth) is dipped into an oil bath which is
preheated to 140 C and stirred for 5 minutes. The reaction is then cooled to room temperature and
loaded onto silica gel and purified using a linear gradient of 0-100% ethyl acetate to afford Fl;  1E1
NMR (CDC13, 400 MHz): 86.86 (s, 1 I-1), 4.12, (2, 2H), 3.38 (m, 4H), 3.19 (m, 4H), 3.02 (m, 2H), 2.99
(m, 3H), 2.83 (s, 3H), 1.80 (m, 2H), 1.73 (dd, J= 15.3, 7.1, 21H), 1.40 (m, 1H), 1.24 (m, 21-1), 1.28 (d,
J= 7.0, 6W; ESIMS miz. for (M+H)+ C20H331\1603S2 calcd.: 469.2, found: 469.1.        Example J1:
Isopropyl 4-((4-(1-methanesulfony1-1,2,3,6- tetrahydropy ridin-4-y
Ephenoxy)methyl)piperidine-l-carboxylate.     J laJibJle   



o,o, JldJleExample J10 [00202]Step A: 4-Bromoanisole (4.5 mL, 36 0 mmol) is dissolved in dry
tetrahydrofuran (50 mL) and cooled to -78 C under nitrogen. A solution of nbutyllithium (1.6 M in
hexane (22.0 mL, 35 2 mmol) is slowly added with stirring. The mixture is stirred at -78 C for 2 hours.
A solution of Ma (7.28 g, 36.5 mmol) in dry letrahydrofuran (80 mL) under nitrogen is cooled to -78 C.
The suspension of organolithium prepared above is slowly cannulated with stirring into the solution of
ilia,  using a 20-mL tetrahydrofuran rinse. The resulting mixture is stirred at -78 C for 30 minutes, then
at 0 C for 15 min. Addition of saturated ammonium chloride solution (60 mL) and extraction with ethyl
acetate, washing with brine and concentration in vacuo yield an oil. The residue is purified using a
linear gradient of 10-80% ethyl acetate in hexane to afford Jib;NMR (CDC13, 400.13 MHz): 37.39 (d,
J= 8.9 Hz, 2H), 6.89 (d, J= 8.9 Hz, 2H), 3.99 (hr., 2H), 3.81 (s, 3H), 1.96 (br, 2H), 1.71 (m, 4H), 1.49
(s, 9W; no mass spectrum could be obtained. [00203]Step B: To a solution of Jlb (6.29 g, 20 mmol) in
dichloromethane (120mL) is added trifluoroacetic acid (20 niL), slowly, with stirring. The resulting
solution is stirred at room temperature for 3 hours. Concentration, dilution with dichlorornethane (50
niL), washing with saturated aqueous sodiumhydrogencarbonate solution, drying over MgSO4 and
concentration yields Jlc; 1H NM R (CDC13, 400.13 MHz): 57.30 (d, J= 8.8 Hz, 2H), 6.88 (d, J= 8.8 Hz,
2H), 5.93 (m, 1H), 3.82 (s, 5H), 3.40 (t, J= 6.0 Hz, 2H), 2.77 (m, 2H); ES IMS calcd. for Cl2HIONO
(M-kli+) 190.1, found 190.0. [00204]Step C: To a solution of J1 c (3.41 g, 18 mmol) in dichloromethane
(80 mL) is added triethylarnine (4.5 mL, 32.0 mmol) in one portion. The resulting mixture is cooled in
an ice/water bath and methanesulfonyl chloride (1.75 ad-, 22.5 mime is added dropwise, with stifling,
over 5 minutes. The resulting solution is stin-ed at room temperature for 30 min. The reaction mixture
is added to water (40 mL) and extracted with dichlorornethane (2 x 40 mL). The combined organic
extracts are washed with saturated ammonium chloride aqueous solution, dried over MgSO4, and
concentrated to yield J1 d; 11-1 NMR (CDC-13, 400.13 MHz): .3 7.31 (d, J= 8.8 Hz, 2H), 6.88(d, J=
8.8 Hz, 2H), 5.98(m, 1H), 3.96(q, J= 3.2 Hz, 2H), 3.82(s, 3H), 3.52(t, J= 5.7 Hz, 2H), 2.86 (s, 3H), 2.64
(m, 2H); ESIMS calcd. for C13E18NO3S (M+H+) 268.1, found 268.1. [00205]Step D: A solution of Jld
(3.71 g, 13.9 mmol) in dichloromethane (100 mL) is treated with boron tribromide (5.0 niL, 51.9 mmol)
slowly and stin-ed at room temperature for 3 hours. The mixture is poured over crushed ice and, after
the ice melts, it is extracted with dichloromethane. Washing with saturated aqueous
sodiumhydrogencarbonate solution, water, and saturated ammonium chloride, drying over MgSO4
and concentration yield J le; 1H NMR (CDC13, 400.13 MHz): 37.27 (d, J  = 8.7 Hz, 2H), 6.81 (d, J=
8.7 Hz, 2H), 5.97 (m, 1H), 4.85 (s, 1H), 3.95 (q, J= 3.2 Hz, 2H), 3.52 (t, J= 5.7 Hz, 2H), 2.86(s, 3H),
2.63 (m, 2H); ESIMS calcd. for Cl2HI1NO3S (M+H+) 254.1, found 254.1. [00206]Step E: A solution of
Jle (0.12 g, 0.47 mmol) in acetonitrile (3 nth) is treated with A lc (0.16 g, 0.57 mmol) followed by
powdered cesium carbonate (0.20 g, 0.6 mmol) and stirred at 60 C for 5 hours. Cooling, filtration and
purification using mass-triggered reverse phase HPLC affords J1; 1H NM R (CDC13, 400.13 MHz):
37.30 (d, J= 8.7 Hz, 2H), 6.86 (d, J= 8.7 Hz, 2H), 5.97 (m, 1H), 4.92 (septet, J= 6.2 Hz, 1H), 4.19 (br,
2H), 3.95 (dd, J = 2.6, 5.9 Hz, 2H), 3.81 (d, J= 6.3 Hz, 2H), 3.52(t, J= 5.8 Hz, 2H), 2.85 (s, 3H), 2.78
(m, 2H), 2.63 (m, 2H), 1.97 (m, 1H), 1.83 (dd, J= 1.0, 13.4 Hz, 2H), 1.25 (m, 2H), 1.24 (d, J= 6.2 Hz,
6H); ESIMS calcd. for C22F133N205S (M+Hll) 437.2, found 437.1. [00207]By following a similar
procedure as the one used for preparing J1 from HJla except substituting the appropriate
rnethanesulfonate for intermediate Ale in Step E and/or 3-bromoanisole for 4-bromoanisole, the
following examples are prepared; Example  Structure Analytical data 



J2 on ..,- s, o 'N)L0---%'": 0 ES1MS calcd. for C21 Ell IN205S (M+H+) 423 2, found 423.1. J3 02 S, -IN
0 ---/-%'N)L 0----% ' 4111 WI O I H NMR (CDC1;, 400.13 MHz): 67.30 (d, J= 8.7 Hz, 2H), 6.86 (d. J=
8.7 Hz, 2H), 5.97 (in, 1H), 4.92 (septet, J = 6.2 Hz, 114), 4.12 (br, 2H), 4.02 (t, J = 5.8. 2H), 3.95 (dd. J
= 2.6, 5.9 Hz, 2H), 3.52 (t, J , 5.8 Hz, 2H), 2.85 (s, 3H), 2 74 (m, 2H ), 2. 64 (m, 2 H), 1.85 On, 1H),
1.73 (dd, J =  1.0, 13.4 Hz, 2H), 1.24 (d, J= 6.2 Hz, 6H). 1.18 (m, 2H): ES1MS calcd. for
C.231135N2058 (M+H+) 451.2, found 451.2.   J4 02 S, 0 crs.../...\---"si 



....,N0T- y 0 1H NMR (CDC13, 400.13 MHz): 5 7.29 (d, J = 8.7 Hz, 2H), 6.86 (d. I = 8.7 Hz, 2H), 5.97
(m, 1H), 4.91 (septet, J= 6.2 Hz. 1H). 4.13 (br, 2H), 3.52 (t, J = 5.8 Hz, 2H), 2.85 (s. 3H), 2.71 (m, 2E),
2.63 (m. 2H), 1.81 (m, 2H), 1.70 On. 5H), 1.42 On, 4H), 1.24  (d, f = 6 2 Hz. 6H), 1 12 (n, 2H): ESIMS
calcd. for C241137N205S (M+H+) 465.2. found 465.1. J5 02   s. 7.N  lehi 0 --' c
0--...%1."------1."-----...--) ESIMS calcd. for c.514,9N,o5s (M+H+) 479.3. f - ound479.1. J6 0 11 -S-N 11
o  .  \ AD 



7-4(of 1H-NMR (400MHz. DM50- de) 57.37 (m. 2H). 6.90 (m. 2H), 6.08 (m, lf), 3.70-4.05 (m, 6H), 2.92
(s, 3H), 2.75 On, 2H), 2.56 On, 2H), 1.91 (m, i E), 1.73 (m, 2E), 1.46 (s. 3H), 1.13 (m, 2H), 0.76 (in,
2H), 0.59 (in, 2H): ESTMS calcd. for C22HT;N202S (M+H7)449 2, found 448.8.      J7 0 m -S-N n 0  .
(\  N-0 \ N-crly 'H-NIVIR (400MHz. DM50d6) 57.38 (m. 2H). 6.92 (m. 2H), 6.08 (in, 1H), 3.86 (in, 6H),
3.10 (h. 1H, I = 7.0 Hz), 2.92 (s, 3H), 2.91 (m, 2H), 2.56 (in, 2H), 1.97 (in, 1H), 1.82 (m, 2E), 1.30 (m,
211), 1.26 (d. 6H, J = 7.0 Hz): ES1MS calcd. for C22HT;N404S (M+H7)461 2, found 460.8.      



0 Ms. 410 0                  JIT, 7--%'190%- "T./N-2/".) 1H NMR (CDC13, 400.13 MHz): 57.25 (dd, J= 7.8,
8.2 Hz, 1H), 6.95 (dd, J = 2.2. 7.8 Hz, 1H), 6.89 (dd, J= 1.9. 2.2 Hz, 1H), 6.81 (dd, J= 1.9. 8.2 Hz, 1H),
6.07 (tt, J= 1.5. 3.5 Hz, 1H), 4.91 (septet, J = 6.2 Hz, 1H), 4.13 (hr. s, 2E), 3.96 (m, 4H), 3.52 (t, J= 5.7
Hz, 2H), 2.86 (s, 3H), 2.73 (t, J = 12.4 Hz, 2H), 2.65 (m, 2H), 1.81 (m, 2H), 1.71 (d, J= 12.7 Hz, 2H),
1.46 (in, 1H), 1 41 (m, 2E), 1.24 td, I = 6.3     Hz, 6H), 1.12 (ddd. J = 4.2, 12.7, 13.0 Hz, 2H); ES1MS
calcd. for C24H7N2OsS (M-FF111) 465.2, found 465.2.   1H NMR (CC!,, 400.13   MHz): 5 7.26 (dd, 1
= 7.9, 8.1 Hz. 1H). 6.96 (d, J= 7.8   Hz, 1H), 6.89 (dd, J= 1.8, 2.2   Hz, 1 H), 6.82 (dd, 1= 2 0, 7.8  



02 Hz, 1H), 6.07 (m, 1H), 4.91   (septet, J = 6.2 Hz, 1H), 4.13 J9 ---S'N  ,),,Th is-......_,Ny0.T.-- (br,
2H), 4.02 (t, 1 = 5.8 Hz, 2H), 3.97 (dd, / = 2.7, 6.0 Hz, 2H), 3.52 (t. J = 5.7 Hz, 2H), 2.86 (s, 3H), 2.74
(t, J = 12.4  () Hz, 2H), 2.66 (m, 2H), 1.80   (m, 2H), 1.74 (m, 3H), 1.24   (d, J = 6.2 Hz, 6H), 1.20 (m,
2H): ESIMS calcd. for   C23H35N205S (M+H+) 451.2. found 451.2.          Example J10: Isopropyl
44(4-(1-methanesulfonylpiperidin-4- yEphenoxy)methylMiperidine-1-carboxylate.  [00208]A solution of
J1 (0.18 g. 0.4 mmol) in ethanol (10 mL) and ethyl acetate (2 mL) is treated with palladium(0) on
charcoal (5%, 0.12 g). The mixture is stirred under 1 atm hydrogen for 18 hours. Filtration,
concentration, and purification using mass-triggered reverse phase HPLC yields J9; 1H NMR (CDICN.
400.13 MHz): 6 7.19 (d, J = 8.7 Hz. 2H), 6.88 (d, J= 8.7 Hz. 2H), 4.95 (septet, J= 6.2 Hz. 1H). 4.16 (br,
2H), 3.83 (d, J= 6.4 Hz. 2H), 3.78 Om 2H). 2.81 (s, 3H). 2.78 (m, 4H), 2.61 (tt. J = 3.6, 12.1 Hz, 1H).
2.01 (m, 1H), 1.90 (m, 2H), 1.81 (m, 2H), 1.71 (m, 2H), 1.23 (d. J= 6.2 Hz, 6H), 1.22 (m, 2H): ESIMS
calcd. for C22H35N205S (M+H+) 439.2, found 439.2. 



[00209]By following a similar procedure as the one used for preparing J10 from J1 except substituting
the olefin for intermediate J1 or by following a similar procedure  as the one used for preparing Jl from
J1 a except substituting 4-(4- methoxyphenyl)piperidine or 4-(3-methoxyphenyl)piperidine for Mc, the
following examples are prepared; Example Structure Analytical data J11 02 S.'. ---N0
..,..--.."NA.0"-----s, 0 ESIMS calcd. for C211-133N205S (M+Hj) 425.2, J12 02 S., ---'0 ,...---..N./.0 4111
0"..-r.-"-) ESIMS calcd. for C,3F137/9,0sS (M+Hj) 453.2, found 453.2. J13   0, ..--' S, 0 Ny01 



0 ES1MS calcd. for c241-1,9N205s (M+1-11 467.3, found 467.2. J14 02 S., ..N() -----''NjC0--rN'
ESIMS calcd. for 0,514,0"j  found 48'oss (M+H) 481.3, 1.1. J15 0 6 -s-N 44/ 11-1-NMR (400MHz,
CDC13) 6 7.11 (m, 2H), 6.83 (m, 2H), 4.12 (In. 211), 3.93 (In. 211), 3.77 (d, 2H, J = 6.3 Hz), 2.81 (s,
3H), 2.75 (in. 2H), 2.55 (tt, 1H, I = 3.5, 12.1 Hz), 1.93 (In, 2H), 1.81 (In. 411), 1.55 (s, 3H), 1.26 (m,
2H), 0.86 (m, 2H), 0.62 (m, 2H). ESIMS calcd. for C23H35N205S (M+Hj) 451.2, found 451.2.  1 1 \0
0N- /0 -11  J16 0 



/es-- N --.1L( fr'''' 0 0,1 ESIMS calcd. for c",,H3,N2o5s (M+Hj) 439.2, found 439.1.   J17 Ms., N 0 %N.,.
0 ESTMS calcd. for CT;HTTNTO5S (M+W)453.2. found 453.1. J18 0 Ms .N..-""wr--"-. 40 0,......")
ES1MS calcd. for c24."N205s (M+H111 467 3. found 467.1. J19 (I? 1H-NMR (400MHz. DMSOd6)
68.38 (in. 1H). 7.75 (dd. 1H. J = 2.5. 9.2 Hz). 7.16 (m. 2H), 6.96 (d. 1H, J = 9.2 Hz), 6.86 (m, 2H), 4.46
(m, 2H), 3.82 (d. 2H, I = 6.4 Hz), 3.65 (in, 2H), 2.95 (in, 2H), 2.88 (in, (s. 3H), 2.78 (m, 2H), 2.56 (tt.
1H. J = 3.5. 12.3 Hz), 2.07 (in, 1H), 1.83 (in, 4H), 1.62 (in, 2H), 1.24 (in, 2H). ESTMS calcd. for
C24H31F3N303S (M-FHT) 498.2, found 497.8.  



-S-N ii ()(/18- N- 41/     J20 (I? 1H-NMR (400MHz. DM80d6) 67.16 (m. 2H). 6.86 (m. 2H), 3.87 (m, 2H),
3.82 (d, 2H. J = 6.5 Hz). 3.65 (m. 2H). 3.10(h. 1H, J = 7.0Hz). 2.90 (m, 2H), 2.89 (s, 3H), 2.78 (m, 3H),
2.56 (tt, 1H, J = 3.4, 12.2 Hz). 1.95 (m. 1H). 1.82 (m, 4H), 1.62 (m, 2H), 1.29 (m, 2H), 1.26 (d. 6H, I =
7.0 Hz). ESIMS calcd. for C231-135N404S (M+H7) 463.2, found 463.2.  411  -rN\N--.0 0N -criy  J21
9CI 1H-NMR (400MHz. DMSOd6) 68.54 (in. 1H). 8.16 (d, 1H. J = 2.0 Hz). 7.17 (m. 2H). 6.88 (in, 2H),
4.04 (in, 2H), 3.86 (d. 2H, I = 6.4 Hz), 3.65 (m, 2H), 2.93 (m, 2H), 2.89 (s. 3H), 2.78 (in, 2H), 2.56 (tt. in
J = 3.5. 12.2 Hz), 2.01 (m, 1H), 1.86 (m, 4H), 1.62 (in, 2H), 1.43 (in, 2H). ES1MS calcd. for
C24I-110CIFTN)0)S (M+1-17) 532.2, found 531.9.  -r N .  \ - 0N/C F3 /    J22 II 



-S- N 11 0  N---CI N j 1H-NMR (400MHz. DM80d6) 58.08 (d, 1H, J =2.5 Hz), 7.56 (dd, 1H, J = 2.7. 9.1
Hz). 7.16 (m, 2H), 6.87 (m, 3H), 4.29 (m, 2H), 3.81 (d, 2H, I = 6.4 Hz), 3.65 (in, 2H), 2.88 (s, 3H), 2.81
(m, 4H), 2.56 (tt. 1H. J = 3.4. 11.9 Hz), 2.00 (in, 1H), 1.82 (in, 4H), 1.62 (m, 2H), 1.25 (m, 2H). ESIMS
calcd. for C231131C1N303S (M+H+) 464 2, found 464.2.           J23 0 ii -s-N 11 0 .  \/ 



N---C1 \\ / 1H-NMR (400MHz. DMSOd6) 57.50 (d, 1H, 1=9.6 Hz), 7.41 (d. 1H, I = 9.7 Hz), 7.16 (in,
2H), 6.87 (in, 2H), 4.37 (in, 2H), 3.82 (d. 2H, J = 6.4 Hz), 3.64 On. 2H), 2.96 on. 2H), 2.88 (s, 3H), 2.78
(m, 2H), 2.56 (tt, 1H, J = 3.4. 11.9 Hz), 2.06 (in, 1H), 1.84 (in. 4H), 1.62 (m, 2H), 1.29 (m, 2H). ES1MS
calcd. for C22Hl0CIN401S (M+fr ) 465.2, found 465.2.      J 24 0 II -S-N H o 40  \i\Br N=\\- N / N4Br
1H-NIVIR (400MHz. DM50d6) 58.43 (s. 2H), 7.16 (m. 2H), 6.86 (in, 2H), 4.61 (in, 7H), 3.81 (d. 2H, I =
6.6 Hz), 3.65 (m, 2H), 2.93 (m, 2H),  2.88 (s, 3H), 2.78 (m, 2H), 2.55 (in, 1H), 2.05 (in, 1H), 1 82 (m,
4H), 1.62 (m, 2H), 1.22 (m, 2H). ESIMS calcd. for C221-110BrN403S (M+H7) 509 1, found 508.9. J25
0 ii -S-N 11 o 404 



N --(/ \D 1H-NMR (400MHz. DM50d6) 58.24 (s. 2H), 7.16 (in, 2H), 6.86 (m, 2H), 4.65 (m, 2H), 3.81 (l,
2H, J = 6.4 Hz), 3.65 (in, 2H), 2.87 (in, 2H),  2.89 (s, 3H), 2.78 (m, 2H) , 2.56 (tt. 1H, J = 3.5, 11.9 Hz),
2.42 (q. 2H, J = 7.6 Hz), 2.03 (m, 1H), 1.82 (m, 4H), 1.62 (m, 2H), 1.20 (m, 2H), 1.12 (t, 3H. J = 7.6).
ES1MS calcd. for C2411)5N40S (M+T-17) 459.2, found 459.2.         I\\/ / \  J26 0 II -S-N 11 o III
1H-NMR (400MHz. DMS0- d6) 58.07 (d, 1H, I = 3.1 Hz), 7.49 (ddd. 1H, I = 3.1, 8.4,9.2 Hz), 7.16 (m.
2H), 6.88 (m. 3H), 4.23 (m, 2H), 3.82 (d,  



, j-F / N        2H. J = 6.4 Hz). 3.65 (m. 2H). 2.89 (s, 31-1), 2.79 (in, 411), 2.57 (tt. 114,1 = 3.5, 12.0 Hz),
1.98 (n, 1H), 1.82 (n, 4H), 1.62 (n, 2H), 1.27 (n, 2H). ES1MS calcd. for C2J-LIEN;GAS (MLR') 448.2.
found 448.2. J27 0 a -S-N 0  \O-N     N-4, jci."... /N  11-1-NWIR (400MHz. DMSOd6) 57.16 (m. 2H).
6.87 (m. 21), 3.99 On, 21E, 3.83 (d, 211. J = 6.4 Hz), 3.65 (In. 2H). 3.12(m, 2H), 2.89 (s, 311), 2.79
On, 31E, 2.56 (tt. 1H, J= 3 5, 11 9 Hz). 1.99 (In, 1H), 1.84 (n, 411), 1.62 (n, 211), 1.31 On, 21E, 1.18
(d, 6H, J = 6.9 Hz). ES1MS calcd. for C2agsN404S (M+14+)463 2, found 463.2.    



J28 0 H H 0  \/ K7- \\ /4 N-N 11-1-NWIR (400MHz. DMSOd6) 58.10 (d, 1H, I = 10.0 Hz), 8.01 (d, 1H, J
= 10.0 Hz), 7.17 (In, 211), 6.87 (In. 211), 4.31 (m, 211), 3.84 (d, 211 J = 6.4 Hz). 3.66 (m. 2H). 3.25
(m, 211), 2.89 (s, 311), 2.78 (m, 211), 2.56 Ot, 1H, J = 3.4, 12.3 Hz). 2.16 (m. 1H). 1 92 (m, 211), 1.82
(m, 211), 1.62 (m, 211), 1.41 (n, 211), 1.32 (s, 911). ESIMS calcd. for C261119N403S (M+H+) 4863,
found 486.3.   101    J 29 



0 H -S-N ii 0 4. 0\ND_ \  N-/F /N 11-1-NMR (400MHz. DMSOd6) 6 8.42 (d, 2H, I = 0.8 Hz), 7.16 (m,
211), 6.86 (n, 211), 4.60 (in, 211), 3.82 (d, 2H, J = 6.4 Hz), 3.65 (m, 2H), 2.91 (m, 211), 2.88 (s, 311),
2.78 (m, 2H), 2.56 (tt, 1H, J = 3.5, 11.9 Hz). 2.03 (m. 1H). 1.82 (m, 411), 1.62 (m, 211), 1.21 (m, 2H).
ESIMS calcd. for C221130FN403S (M+11+) 449.2. found 448.8.          Example J30:
214-((2-Bromo-4-(1-(methylsulfonyl)piperidin-4- yl)phenoxy)methyl)piperidin-l-y1)-5-fluoropyrimidine
[00210]This material is prepared when a large scale preparation of J28 from 4-(4-
methoxyphenyl)piperidine in place of J1 c following the scheme outlined for JI yielded a brominated
byproduct in step D: 1H-NMR (400MHz, DMSO-d6) 8 8.43 (d, 2H, J = 0.8 Hz), 7.45 (d, 1H, J =2.1 Hz),
7.21 (dd, I H, J = 2.1, 8.6 Hz), 7.04 (d, 1H, J =8.6 Hz), 4.61 (m, 2H), 3.91 (d, 2H, J = 6.3 Hz), 3.65 (m,
2H), 2.93 (m, 2H), 2.89 (s, 3H), 2.77 (m, 2H), 2.59 (tt, 1H, J = 3.5, 12.0 Hz), 2.07 (m, 1H), 1.84 (m,
4H), 1.62 (m, 2H), 1.27 (m, 2H). ESIMS calcd. for C22H29BrFN4GIS (M+H+) 527.1, found 527.1.
Example K1 : 1 -Methy lcyclopropyl 4-methoxy-4-((5-(4-
(methylsulfonyEpiperazinThyDpyrazin-2-yloxy)methyDpiperidine-l-carboxylate. oz          n _CI=\
MeO,SNN \ 



\-1N Klc  Step C         n \ MeO,SNN \ Kid        WO 20091038974PCT/US2008/075145 [002111Step A:
A solution of K]a (2.22 g, 10.4 mmol) and 2-bromo-5- hydroxypyrazine (2 g, 11.4 alma]) in
N-methylpyrrolidinone (10 nth) is treated with K2CO3 (2.37 g, 17.1 mmol) and heated to 80 C
overnight. After cooling to room temperature, the reaction is diluted with ethyl acetate and extracted
with water twice. The organics are dried over MgSO4, filtered evaporated and purified by silica gel
using a linear gradient of 0-100% ethyl acetate in hexane to afford Klb; ESIMS nr/z for (M-1-1-1+) C15
H23 BrN304 calcd.: 388.1, found: 388.2. [00212]Step B: By following a similar procedure as the one
used for preparing B] from isopropyl 44(6-chloropyridin-3-yloxy)methyl)piperidine-1-carboxylate except
substituting K I b for isopropyl 4-((6-chloropyridin-3-yloxy)methyl)piperidine-lcarboxylate, Klc is
prepared; ESIMS /n/z for (M-1-1-1+) C20E134N506S calcd.: 472.2, found: 472.2. [00213]Step C: : By
following a similar procedure as the one used for preparing E3 from B4 except substituting K 1 c B4,
Kid is prepared; ESIMS nr/z for (M-k1-1+) C201d32N506S calcd.: 470.2, found: 470.2 [00214]Step D:
A solution of Kid (75 mg, 0.16 mmol) in N, N- dirnethylforrnarnide is treated with dimethylsulfate (80
mg, 0.63 mmol) followed by NaH (30 mg, 1.25 nunol). After stirring at room temperature for 1 hour, the
reaction is treated with water and ethyl acetate. The organics are isolated, washed with water, dried
over MgSO4, filtered evaporated and purified by silica gel using a linear gradient of 50-100% ethyl
acetate in hexane to afford K 1 ; 111 NM R (CDC13, 400.13 MHz): 87.94 (d, J = 1.5 Hz, I H), 7.61 (d,
J= 1.4 Hz, I H), 4.20 (m, 2H), 3.91 (m, 2H), 3.54 (m, 4H), 3.37 (m, 4H), 3.29 (s, 3H), 3.13 (m, 2H), 2.82
(s, 31-1), 1.89 (m, 21-1), 1.55 (m, 21-1), 1.55 s, 3H), 0.87 (m, 21-1), 0.62 (m, 2H); ESIMS calcd. for
C21H341\1506S (M-kii) 484.2, found 484.1. Example K2: 1-methylcyclopropyl 4-hydroxy-4-06-(4-
(isobuty lsulfony 1)piperazin-l-y1)pyridin-3-y loxy )methy Dpiperidine-l-carboxy late. oII rTh. S-NN-1/4 



/  ()   [00215]Step A: A solution of K2a (2.0 g, 11.5 mmol) and benzyl bromide (2.36 g, 13.8 mmol) in
N-rnethylpyrrolidinone (15 nth) is treated with K2C04 (2.38 g, 17.2 mmol) and stirred at 60 C
overnight. The reaction is cooled to room temperature, diluted with ethyl acetate and extracted with
water twice. The organics are then dried over MgSO4, filtered evaporated and purified on silica gel
using a linear gradient of 0- 100% ethyl acetate in hexane to afford K2b; 1H NMR (CDC14, 400.13
MHz): 38.13 (d, J= 3.1 Hz, 1H), 7.38 (m, 6H), 7.15 (dd, J= 3.2, 8.7 Hz, 1H), 5.09 (s, 2W; ESIMS for
(M+H)+C121-1,1BrNO calcd: 264.0, found: 264.0. [00216]Step B: A roundbottom flask is charged with
K2b (2.55 g, 9.65 mmol), Pd2dba4 (177 mg, 0.19 mmol), xantphos (335 mg, 0.58 mmol) and tert-butyl
piperazinel-carboxylate (2.16 g, 11.6 mmol) followed by dry toluene (30 mL) The flask is sparged with
dry nitrogen, treated with NaOtBu (1.39 g, 14.5 mmol), sealed, dipped into a pre heated 100 T oil bath
and stirred for 2 hours. The reaction is then cooled to room temperature, diluted with ethyl acetate and
extracted with water twice. The organics are then dried over MgSO4, filtered evaporated and purified
on silica gel using a linear gradient of 0-100% ethyl acetate in hexane to afford K2c; ESIMS in/z; for
(M+H)11 C21I-128N303 calcd: 370.2, found: 370.1. [00217]Step C: A solution of K2c (970 mg, 2.2
mmol) in 1:1 TPA/ dichloromethane (10 inL) is aged for 1 hour and the solvent is removed. The
resulting residue is partitioned between ethyl acetate and 1 M HC1. The aqueous phase is collected
and the organics are extracted once more with 1 M HC1 and discarded. The combined  aqueous
extracts are made basic with solid Na2C01 and extracted three times with dichloromethane. The
combined organics are dried over MgSO4, filtered, evaporated, dissolved in dichloromethane (10 mL)
and treated with triethylamine (337 mg, 3.33 mmol) followed by isobutanesulfonyl chloride (452 mg,
2.89 mmol). After stirring for 30 minutes, the reaction is diluted with ethyl acetate, extracted with
saturated aqueous sodiumhydrogencarbonate twice, dried over MgSO4, filtered and evaporated to
afford K2d; 1H NMR (CDC13, 400.13 MHz): .3 7.99 (d, J= 2.8 Hz, 1H), 7.38 (m, 5H), 7.22 (dd, J= 3.2,
9.1 Hz, 1H), 6.64(d, J= 9.0 Hz, 1H), 5.04(s, 2H), 3.52(m, 4H), 3.37 (m, 4H), 2.76 (d, J = 6.6 Hz, 2H),
1.12 (d, J = 6.7 Hz, 6H); ESNS rez for (M-k1-0+ C20H28N303S calcd: 390.2, found: 390.2.
[00218]Step D: A solution of K2d (0.80 g, 2.0 mmol) in ethanol (10 mL) is treated with Pd(OH)2 (50
mg) and hydrogenated overnight. The catalyst is removed by filtration through Celite(r) and
resubjected to hydrogenation with 100 mg of 10% Pd/C overnight. The catalyst is removed by filtration
through Celite(r) and the solvent is removed. The resulting material is slurried in hexane, collected and
dried to afford K2e; ESIMS rez for (M+11)+ C431-1/2N303S calcd: 300.1, found: 300.1. [00219]Step
E: A solution of K2e (75 mg, 0.25 mmol) and Kb (64 mg, 0.30 mmol) in N-methylpynolidinone (2 mL) is
treated with K2CO3 (52 mg, 0.38 mmol) and stirred at 80 C overnight. The reaction is then cooled to
room temperature partitioned between ethyl acetate and water and extracted with water once more.
The organics are dried over MgSO4, filtered, evaporated, dissolved in dichloromethane (2 mL) and
treated with TFA (2 mL). After stirring for 1 hour, the solvent is removed and the residue is dissolved in
dichloromethane, treated with E3b (59 mg, 0.25 mmol) and excess triethylamine and stirred overnight.
The reaction is then partitioned between ethyl acetate and water and extracted with water once more.
The organics are dried over MgSO4, filtered, evaporated and purified on silica gel using a linear
gradient of 0-100% ethyl acetate in hexane to afford K2; 1H NM R (CDC13, 400.13 MHz): .3 7.93 (d,
J= 3.0 Hz, 1H), 7.18 (dd, J = 3.1, 9.1 Hz, 1H), 6.65 (d, J= 9.2 Hz, 1H), 3.99 (ni, 2H), 3.77 (s, 2H), 3.52
(in, 4H), 3.37 (in, 4H), 3.20 (in, 2H), 2.77 (d, J = 6.6 Hz, 2H), 2.32 Om 1 H), 2.12 (s, 1H), 1.72 (n, 2H),
1.55 (m, 3H), 1.12 (d, J= 6.7 Hz, 6H), 0.87 (m, 2H), 0.63 (m, 2H); ESIMS tniz. for (M+H)+
C241-138N406S calcd: 510.3, found: 511.5.  [00220] Example K3: (+/-)-(cis)-1-methylcyclopropyl
3-hydroxy-4-((6-(4- butylsulfonyllpiperazin-byl)pyridin-3-yloxy)methyl)piperidine-l-carboxylate () rTh
S-N \/ 0  



LON- HO S-N\O 0 N 0 Example ICI [00221]Step A: A solution of K3a (420 nig, 1.4 nano]) (Hely. Chint
Acta 2004, 87, 2629) in Et0H containing 1% by volume TFA (150 mL) is hydrogenated in an H-Cube
apparatus at 50 atmospheres of Fl, and 70 C. The solvent is then removed and the residue is
co-evaporated twice with toluene, dissolved in dichloromethane (10 nth) and treated with E3b (342
mg, 1.4 mmol), excess triethylarnine and a few crystals of DMAP. The reaction is stirred overnight,
partitioned between ethyl acetate and saturated aqueous sodiumhydrogencarbonate and extracted
with satutated aqueous sodium carbonate twice. The organics are then dried over MgSO4, filtered
evaporated and purified on silica gel using a linear gradient of 0-100% ethyl acetate in hexane to
afford K3b; ESIMS it//z for (M+H)+ CI5E124N06 calcd: 314.2, found: 314.1. [00222]Step B: A solution
of K3b (333 mg, 1.1 nano]) in Me0H is treated with a solution of Mg(0Me)2 (5.6 nth of a 0.57 M
solution, 3.2 mmol) and stirred for 1 hour. The reaction is then quenched with excess prewashed
Amberlite IR-120 H+ resin and  filtered. The solvent is removed to afford K3c; ESIMS miz for (M+H)
C11H20N04 calcd: 230.1, found: 230.1. [00223]Step C: A solution of DIAD (88 mg, 0.22 mmol) in
dichloromethane (0.5 niE) is cooled in an ice bath and treated with a solution of PPh3 (114 mg, 0.44
mime in dichlorornethane (1 nth). The solution is stirred for 15 minutes and treated with a solution of
K3c (50 mg, 0.22 mmol) and K2d (65 mg, 0.22 mmol) in dichloromethane (1.5 mL). The reaction is
sealed and heated to 50 C overnight. The reaction is cooled to room temperature and loaded onto a
silica gel column and purified using a linear gradient of 0-100% ethyl acetate in hexane. The product
fractions are partitioned between ethyl acetate and I M HC1. The aqueous phase is collected and the
organics are extracted once more with 1 M HC1 and discarded. The combined aqueous extracts are
made basic with solid Na4CO3 and extracted three times with ethyl acetate. The combined organics
are dried over MgSO4, filtered and evaporated to afford K3; .1H NMR (CDC13, 400.13 MHz): 87.93
(d, J= 2.9 Hz, 1H), 7.17 (dd, J = 3.1, 9.1 Hz, 1H), 6.64 (d, J= 9.1 Hz, I H), 4.19 (m, 2H), 4.09(m, 1H),
4.03 (dd, J= 7.6, 9.1 Hz, 1H), 3.84 (dd, J= 6.0, 9.1 Hz, I H), 3.51 (m, 4H), 3.37(m, 4H), 2.91 (m, 1H),
2.78(m, 1H), 2.76(d, J= 6.6 Hz, 2H), 2.32(m, 1H), 2.00(m, 1H), 1.86 (m, 1H), 1.68 (m, 1H), 1.55 (s,
3H), 1.12 (d, J= 6.7 Hz, 6H), 0.88 (m, 2H), 0.62(m, 2H); ESIMS iti/z for (M+H)+ C24H39N406S calcd:
511.3, found: 511.4. [00224] Example K4: (4-)-(cis)-1-Methyley clopropy I 4-0614- (isobuty
Isulfonyl)piperazin-1-yl)py ridin -3-y loxy )methy 1)-3- methoxy piperidine-lcarboxy late 0 rTh S-N N-k,\
\/ 0   [00225]A solution of 1(3 (25 mg, 0 22 mmol) in N, N-dimethylformamide (2 mL) 



is treated with excess (-100 uL) dimethylsulfate and excess (-40 mg) of NaH. The reaction is stirred for
1 hour and then diluted with ethyl acetate and water. The organics  are isolated and washed once
more with water, dried over MgSO4, filtered, evaporated and purified on silica gel using a linear
gradient of 0-100% ethyl acetate in hexane to afford 1(4; 1H NMR (CDC13, 400.13 MHz): 6 7.93 (d. J
= 2.9 Hz, 1H), 7.16 (dd. J= 3.0. 9.1 Hz, 1H), 6.64 (d, J = 9.1 Hz, 1H), 4.53 (m, 0.5H), 4.28 (m, 1H),
4.00 (m, 1.5 H), 3.78 (m, 1H), 3.52 (m, 4H), 3.75 (m, 7H), 2.76(d, J= 6.6 Hz, 2H), 2.72 (m, 2H), 2.32
(m, 1H), 2.03(m, 1H), 1.59(m, 1H), 1.55(s, 3H), 1.48(m, IN), 1.12 (d, J= 6.7 Hz, 6H), 0.87 (m, 2H), 0.61
(m, 2H); ESIMS miz for (M-klir C251-141N406S calcd: 525.3, found: 525.2. [00226]        Example KS:
(4-)-(Trans)-1-methyleyelopropyl 3-hydroxy-4-06-(4- (isobutylsulfonybpiperazin-l-ybpy
ridin-3-yloxy)methyl)piperidine-l-earboxylate    [00227]By following a similar procedure as the one
used for preparing K3 from K3a except substituting the trans- isomer of K3a (Hely. Chim. Acta
2004,87, 2629) for K3a, KS is prepared; 1H NMR (CDC13, 400.13 MHz): 37.93 (d, J= 3.0 Hz, IN),
7.24 (dd, J= 3.0, 9.1 Hz, IN), 6.69 (d, J= 9.2 Hz, IN), 4.17 (m, 3H), 4.05 (m, 2H), 3.56 (m, H), 3.37 (m,
4H), 2.77 (d, J= 6.6 Hz, 2H), 2.72 (m, 1H), 2.58 (m, 1H), 2.31 (m, 1H), 1.90(m, 1H), 1.78 (m, IN), 1.55
(s, 3H), 1.40 (m, IN), 1.12 (d, J= 6.7 Hz, 6H), 0.87 (m, 2H), 0.61 (m, 2H); ESIMS miz for (M+H)+
C241-139N406S calcd: 511.3, found: 511.4. Example LI: 1-methyleyelopropyl 4-46-formy I-S-(4-
(methy Isulfony Opiperazin-l-y1 )py razin-2-yloxy)methy Ilpiperidine-l-earboxylate. OHC 'CM MeO,SNN
\ 0 0  WO 20091038974PCT/U 82008/0751 45 [00228]A solution of E3 (109 mg, 0.24 mmol) in
N,N-dimethylfonnamide (2.2 mL) is treated with POC13 (165 mg, 1.1 mmol) and heated to 70 C for 2
hours. The reaction is then cooled to room temperature, quenched with water and diluted with ethyl
acetate. The organics are exracted with water twice more, dried over MgSO4, filtered evaporated and
purified by silica gel using a linear gradient of 50-100% ethyl acetate in hexane to afford Li; IHNNIR
(CDC13, 400.13 MHz): 39.93 (s, 1H), 8.04 (s, 1H), 4.19 (d, J= 6.4 Hz, 1H), 4.15 (m, 2H), 3.50 (m, 4H),
3.43 (m, 4H), 2.83 (s, 3H), 2.74 (in, 2H), 1.97 (in, 1H), 1.81 (in, 2H), 1.55 (s, 3H), 1.27 (in, 2H), 0.86
(m, 2H), 0.62 (m, 2H); ESIMS calcd. for C211-132N506S (M+H+) 482.2, found 482.1.        Example
L2: 1-Methylcyclopropyl 44(6-chloro-5-(4-
(methylsulfonyEpiperazin-1-yEpyrazin-2-yloxy)methyhpiperidine-1-carboxylate. CI McO,SN N  \ 0
/N-)jrcy 



[00229]By following a similar procedure as the one used for preparing Li from E3 except using NCS at
50 C in dichloroethane overnight as the reaction conditions, 1(5 is prepared; ESLMS ////z for (M+H)+
C20H31CIN505S calcd: 488.2, found: 487.7.        Example Ml: 1-Methylcyclopropyl
44(5-(4-(3-methoxy-3- oxopropylsulfonyl)piperazin-l-yEpyrazin-2-yloxy)methyl)piperidine-l-carboxylate.
0 N\ 0 0 0 =S-N N 0 / 0-6  WO 20091038974PCT/U S2008/0751 45 Step A BrC- /rN 0 \0Step B  /NH 0
B12aMla    Mlb 0 Step D 0 0=S-N N 0 Mlc N  i'T 47, f0 



N=7 \ Example M1 [002301Step A: By following a similar procedure as the one used for preparing E3
from E3a except substituting B12a for E3a, Mla is prepared; ESIMS miez for (M+H)+ C351122BrN103
cakd: 371.2, found: 371.1. [00231]Step B: : By following a similar procedure as the one used for
preparing B1 from isopropyl 4-((6-chloropyridin-3-yloxy)methyl)piperidine-1-carboxylate except
substituting Mk for isopropyl 44(6-chloropyridin-3-yloxy)methyl)piperidine-1carboxylate and benzyl
piperazine-1-carboxylate for 1-(methylsulfonyl)piperazine, MTh is prepared; 1H NMR (400 MHz,
CDC13) 6 7.85 (d, J= 1.5 Hz, 1H), 7.59 (d, J = 1.4 Hz, 1H), 7.35 (m, 5H), 5.16 (s, 2H), 4.18 (in, 2H),
4.06 (d, J= 6.6 Hz, 2H), 3.65 (m, 4H), 3.38 (m, 4H), 2.74 (in, 2H), 1.94 (in, 1H), 1.79 (in, 2H), 1.54 (s,
3H), 1.24 (m, 2H), 0.86 (m, 2H), 0.620. 2H); ESIMS m/z for (M+Hr C27H36N505 calcd: 510.3, found:
510.0. [00232]Step C: A mixture of MTh (494mg, 0.969 mmol) and 10% Pd/C (45 mg) in ethanol (5
mL) is purged with H2 (g) for 30 minutes and then left to stir at room temperature under an
atmosphere of H2 overnight. The crude reaction is then filtered through a pad of Celite(r) and Mk is
obtained with 95%+ purity. ESIMS m/z for (M+H) C19H30N503 calcd: 376.2, found: 376.0.
[00233]Step D: A solution of Mic (100 mg, 0.266 mmol) in dichloromethane (1 mL) is treated with
triethylamine (74.2 mL, 0.533 mmol) followed by methyl 3- (chlorosulfonyl)propanoate (50 mg, 0.27
mmol) and stirred at room temperature for 4 hours. The crude reaction is then concentrated and
purified directly via a mass-directed  HPLC to afford Ml; 1H NMR (400 MHz, CDC11) 8 7.86(d, J= 1.5
Hz, 1H), 7.61 (d, J= 1.5 Hz, 1H), 4.18 (m, 2H), 4.07 (d, J= 6.5 Hz, 2H), 3.73 (s, 3H), 3.49 (m, 4H), 3.42
(m, 4H). 3.28 (t, J= 7.3 H, 2H), 2.85 (t, J = 7.7 Hz, 2H). 2.74 (m, 2H), 1.93 (m, 1H), 1.81 (m, 2H), 1.54
(s, 3H), 1.24 (m, 2H), 0.86 (m, 2H), 0.62 (m, 2H); ESIMS fez for (M-k11)+ C23H36N5078 calcd: 526.2,
found: 526.2. [00234]By following a similar procedure as the one used for preparing M1 from E 12a
except substituting commercially available sulfonyl chlorides for methyl 3- (chlorosulfonyl)propanoate
(in the case of M5, also substituting B4bB for M1 a), the following examples are prepared; Example
Structure Analytical data M2  s - Nr- \N -(3-  o  /s0 (  ES1MS m/z for (M+1-17 C2411)5N606S calcd:
535.2, M3 



7 .t, -NN- -, \ o \ _cn ES1MS m/z for (M)+ CoH"NsOsS calcd: 621.3, found: 621.7. M4  n.--,,,_ ,[?_,/-Th
/r,,",,,\= /_,,,-'_ 0 , >40 _1.7 ES1MS m/z for (M+H)+ CI-1  22)2N705S calcd: 506.2, found: 506.2.   Ii-sN
No   MS Cl \ 0 rTh-  0 0 



1H NMR (400 MHz, CD,C.N) 37.87 (d, J = 1.4 hz, 1H), 7.62 (d, .1- -1.5 Hz, 1H), 4.15 (m, 2H), 4.08 (d,
S = 6.6 Hz, 2H), 3.70 (t, J = 6.1 Hz, 2H), 3.51 (m, 4H), 3.43 (m, 4H), 3.11 (t, S = 7.4 Hz, 2H), 2.73 (m,
2H), 2.32 (m, 2H), 1.94 (m, 1H), 1.79 (m, 211), 1.46 (s, 911), 1.26 (in, 2H); ESIMS m/z for (MBoc+H)+
C17t129C1N503S calcd: 418.2, found: 418.2.         S-NN/ n\/ 0\ \     0N  N /          



M6 CI \ 0  0 0 1H-NMR (400MHz, CDC13) 5 7.87 (d, J = 1.4 Hz, 1H), 7.63 (d, J = 1.4 Hz, 1H), 4.21
On, 2H), 4.08 (d, J= 6.5Hz, 2H), 3.70 (t, J = 6.1 Hz, 2H), 3.51 (m, 4H), 3.44 (in, 4H), 3.12 (m, 2H), 2.74
(dd, J = 12.3, 12.2 Hz, 2H), 2.32 (m, 2H), 1.95 (m, 1H),   \iirTh - s -NN/ /       \     0  N / 



WO 20091038974PCT/US2008/0751 45       1.79 (m. 2H),1.55 (s, 3H), 1.25 (in, 2H), 0.86 (in, 2H),
0.62 (m, 2H); ESIMS calcd. for C23I-135C1N503S [MY 516.2. found 516.0. M7 o -\ H n S-NN ii\/ / N )  



0 'H NMR (400 MHz, CD3CN) 67.89 (4, J = 1.4 Hz, 11-1), 7.82 (d, J = 1.2 Hz, 1H). 4.19 (m, 2H). 4.10
(d, I = 6.5 Hz. 2H). 3.51 (m. 8H). 2.93 (m, 2H), 2.74 (dd, J= 12.7, 12 0 Hz, 1H), 1.91 (m, 3H), 1.79 (m,
2H). 1.55 (S. 3H). 1.25 (m, 2H). 1.07 (t, I = 7.4 Hz. 3H). 0.86 (m. 2H). 0.62 (In, 2H); ESTMS ink for
(M+H)+ C22H36N305S calcd: 482.3 , found: 482.2.     ( \  N- /    0           0  M8 0 



/- \ S-N\/ N 11 /    1H NMR (400 MHz, CD3CN) 37.96 (s. 1H). 7.91 (d, I = 1.4 Hz, 1H), 4.17 (In. 2H).
4.11 (4, J = 6.5 Hz, 2H). 3.58 (m, 4H). 3.54 (m, 4H). 3.01 (m, 2H). 2.74 (dd. J = 12.2, 11.9 Hz, 2H),
1.95 (in, 1H). 1.79 (in, 2H). 1.55 (s, 3H). 1.40 (t, J = 7.4 Hz. 3H). 1.25 (m, 2H). 0.86 (In, 2H). 0.62 (in,
2H), ESIMS tn/z for (M+1-if C21T4)4Ns05S calcd: 468 2 . found: 468.2.      N0 /\ -c_fc7p   0        



0     'H NMR (400 MHz, CD3CN) 67.91 (m. 2H). 4.18 (in, 2H), 4.11 (d, J = 6.5 Hz, 2H), 3.63 (m, 4H),
3.50 (in, 4H), 3.25 (sept., I = 1H). 1.78 (m, 2H). 1.55 (S. 3H). 1.37 (4, J = 6.9 Jz, 6H), 1.25 (m, 2H),
0.86 (m, 2H), 0.62 (In, 2H); ESTMS ink for (M+H)+ C22H36N305S calcd: 482.2 , found: 482.2.  M9



/   ()             MIO () - /    'H NMR (400 MHz, CD3CN) 67.89 (4, J = 1.4 1-1z, 111), 7.81 (d, J = 1.1 Hz,
111). 4.18 (m, 2H). 4.10 (d, I = 6.5 Hz. 2H). 3.53 (m. 4H). 6.6 Hz, 2H), 2.74 (m, 2H), 2.32 (in, 1H), 1.95
(in, 1H), 1.78 (m, 2H), 1.55 (s, 3H). 1.24 (In, 2H), 1.12 (d, I = 0  iiC\ 



S-NN ii\/          ( \0  N /    ()           



WO 20091038974PCT/U S2008/0751 45       6.7 Hz, 6H,), 0.86 (n, 2H), 0.62 (in, 2H); ES1MS nils for
(M+HE C21H)sN5OsS calcd: 496.3 , found: 496.3. Mll 0 / N () \  () 1H NMR (400 MHz, CD1CN) 8 7.87
(d, .11= 1.5 Hz, 1H), 7.62 (d, J = 1.5 Hz, 1H), 4.19 (m, 2H), 4.07 (d, J = 6.5 Hz, 2H), 3.50 (in, 4H), 3.46
(n, 4H), 2.98 (n, 1H), 2.75 (dd, J = 12.2, 12.1 Hz, 2H), 2.03 (in, 1H), 1 80 (m, 1H), 1.79 on, 2H), 1.56
(m, 1H). 1.55 (s. 3H). 1.35 (d, J = 6.9 Hz, 3H), 1.26 (m, 2H), 1.03 (t, J = 7.5 hz, 3H), 0.87 (n, 2H). 0.62
(n, 2H); ESLMS ink for (M+H)4 C2)H6Ns05S calcd: 496.3 , found: 496.2.      n  S-NN ii\/    



\    0             M12 o cS -NN  F.E-f0/ 



, N 0  ii 'H-NMR (400MHz, CDC)) 6 7.87 (d. J = 1.4Hz, 1H), 7.62 (d, J = 1.4Hz, 1H), 4.20 (In, 2H), 4.08
(d, 1 = 6.5Hz, 2H). 3.52 (n, 4H). 3.45 (n, 2H). 3.13 (n, 2H). 2.74 (dd, (m. 2H),1.56 (s. 3H), 1.25 (in,
2H), 0.86 (m, 2H), 0.62 (In,2H):ESIMScalcd. C221-133F3N505S[M+h] 536.2, found 536.3.
Example M13: 3-(4-(5-((1-((1-Methylcyclopropoxy)carbonyl)piperidin-4-
yl)methoxy)pyrazin-2-y1)piperazin-1-ylsulfonyl)propanoic acid. 0 rTh ()=S -NN 140-.1.1'; \-1  ( )
/N-04),  [00235]A solution of Ml (18.8 mg, 0.035 mmol) in TETRAHYDROFURAN (1 mL) and water
(0.25 mL) is treated with LiOH (3 mg) and stirred overnight. The crude  reaction is then concentrated
and purified directly via a mass-directed H PLC to afford M13. ESIMS ni/z for (M-kH)+
C22H341\1507S calcd: 512.2, found: 512.3. [002361 Example M14: 1 -Methy ley elopropy I 44(51443-



hydro xy propy lsulfo ny Opiperazi n-1 -3. bpyrazi n-2 -yloxy) methybpiperidi ne- 1- earboxy late. 0 II
rTh 0=S-N N 110") \-1   [00237]A solution of M1 (18.8 mg, 0.035 mmol) in 2 M LiBH4 in
tetrahydrofuran (1 mL) is heated to 50 C and stirred overnight. The crude reaction is then
concentrated and purified directly via a mass-directed HPLC to afford M14. ESIMS in/z for (M+H)+
C22H361'4506S calcd: 498.2, found: 498.3.        Example M15: 1-Methylcyclopropyl 44(54444-
hydroxyphenylsulfonyl)piperazin-1-ybpyrazin-2-yloxy)methybpiperidine-1- carboxylate. 0rTh   ()-( /
HOS-N N 00 11\ () [00238]A solution of M3 (44.5 mg, 0.071 mmol) in ethanol (2 mL) is treated with 5%
Pd/C (10 mg) and hydrogenated under atmospheric pressure overnight. The catalyst is removed by
filtration through Celite(r) and the reaction is concentrated and purified directly via a mass-directed
HPLC to afford M15. ESIMS /n/z for (M+H)+ C25H33N506S calcd: 531.2, found: 531.7.          Example
M16: 1-Methyleyelopropyl 44(51443-
eyanopropylsulfonyl)piperazin-l-yl)pyrazin-2-yloxy)methyl)piperidine-1- earboxylate. NC 0 S-N N \ ()  N
/() [00239]A solution of M6 (19 mg, 0.037 mmol) in N,N-dimethylfonnamide (0.5 



mL) is treated with KCN (3.6 mg, 0.055 mmol) and cesium carbonate (24 mg, 0.077 mmol) and heated
to 80 C for 1.5 hours. The reaction is then diluted with water and extracted with ethyl acetate three
times and diethyl ether twice. The combined organics are dried over MgSO4, filtered evaporated and
purified by silica gel using a linear gradient of 50-100% ethyl acetate in hexane to afford M16. 1H
NMR (400 MHz, CDC13) 37.87 (d, J= 1.6 Hz, 1H), 7.62 (d, J= 1.6 Hz, 1H), 4.28-3.95 (in, 2H), 4.08 (d,
J = 6.4 Hz, 2H), 3.53-3.50 (in, 4H), 3.44-3.42 (in, 4H), 3.07 (t, J = 6.8 Hz, 2H), 2.74 (br t, J= 12.0 Hz,
2H), 2.64 (t, J = 7.2 Hz, 2H), 2.24 (quintet, J = 7.2 Hz, 2H), 2.01-1.89 (m, 1H), 1.81-1.77 (in, 2H), 1.54
(s, 3H), 1.30-1.17 (in, 2H), 0.88-0.84 (in, 2H), 0.64-0.60 (in, 2H); ESIMS m/z for (M+H)+
C23H35N605S calcd: 507.2, found: 507.2. Example M17: 1-Methylcyclopropyl
44(5-(4-(3-(1H-tetrazol-5-
yl)propylsulfonyl)piperazin-1-yllpyrazin-2-yloxy)methyllpiperidine-1-carboxylate.  WO
20091038974PCT/U S2008/0751 45 [00240]A solution of M16(12 mg, 0.024 mmol) in isopropanol (0.1
nth) and water (0.3 mL) is treated with ZnBr2 (27 nig, 0.12 mmol) and NaN..3 (7.7 mg, 0.12 mmol) and
heated to 150 C overnight. The reaction is filtered through a syringe filter and purified directly via a
mass-directed HPLC to afford M17; I H NMR (400 MHz, CD1CN) .3 7.83 (d, J= 1.6 Hz, 1H), 7.71 (d,
J= 1.6 Hz, 1H), 4.16-3.89 (m, 2H), 4.06 (d, J = 6.4 Hz, 2H), 3.49-3.46(m, 4H), 3.35-3.32 (m, 4H),
3.12-3.04 (m, 4H), 2.81-2.70 On, 21-0, 2.28-2.20 (m, 2H), 1.78-1.71 (m, 3H), 1.48 (s, 31-1), 1.22-1.12
(m, 2H), 0.81-0.78 (m, 2H), 0.60-0.57 (m, 2H); ESIMS m/z. for (M+1-0+ C21E136N905S calcd: 550.3,
found: 550.3. Example M18: 1 -Methy ley clopropy I 44(51443- aminopropy lsulfony
Epiperazin-l-y1)pyrazin-2-yloxy)methyl)piperidine-1- carboxy late. 0 rTh 112NS-NN / ()  [00241]A
solution of M6 (113 mg 0 22 mmol) in N,N-dimethylfonnamide (1 inL) is treated with NaN3 (42.7 mg,
0.67 mmol) and heated to 90 C overnight. The reaction is cooled to room temperature, partitioned
between water and ethyl acetate. The organics are exracted with water twice more, dried over
MgSO4, filtered evaporated and purified by silica gel using a linear gradient of 0-100% ethyl acetate in
hexane to afford the intermediate azide which is dissolved in ethanol (1 mL) and treated with 10%
Pd/C (20 mg) and hydrogenated at room temperature overnight. The catalyst is removed by filtration
through Celite and the reaction is concentrated and purified directly via a mass-directed HPLC to
afford M18. 1H NMR (400 MHz, CD3CN) 37.86 (d, J = 1.4 Hz, 1H), 7.61 (d, J = 1.5 Hz, 1H), 4.19 (m,
2H), 4.07 (d, J = 6.5 Hz, 2H), 3.50 (in, 4H), 3.42 (in, 4H), 3.05 (in, 2H), 2.88 (t, J = 6.7 Hz, 2H), 2.74
(dd. J = 13.0, 12.0 Hz, 2H), 1.98 (in, 3H), 1.79 (m, 2H), 1.54 (s, 3H), 1.24 (in, 2H), 0.86 (in, 2H), 0.62
(in, 2H); ESIMS in/z for (M+H)+ C22H37N605S calcd: 497.3 , found: 497.6.            Example M19:
Tert-butyl
41(5-(4-(3-acetoxypropylsulfonyl)piperazin-lyl)pyrazin-2-yloxy)methyl)piperidine-1-earboxylate.
\ 0 0N Ac0S-N N/ 0 \// 



0  [00242]A solution of MS (154 mg, 0.30 mmol) in N,N-dimethylformamide (2 niL) is treated with
sodium acetate (73 nig, 0.89 mmol) and sodium iodide (45 fig, 0.30 mmol) and heated to 120 C
overnight. The reaction is cooled to room temperature, partitioned between water and ethyl acetate.
The organics are exracted with water twice more, dried over MgSO4, filtered evaporated and purified
by silica gel using a linear gradient of 0-100% ethyl acetate in dichlorornethane to afford M19; 1H
NMR (400 MHz, CD3CN) 37.87 (d, J = 1.4 Hz, IN), 7.83 (d, J = 1.5 Hz, IN), 4.20(t, J = 6.1 Hz, 2H),
1.14(m, 2H), 4.08(d, J = 6.6 Hz, 1H), 3.51 (m, 4H), 3.44(m, 4H), 3.02(m, 2H), 2.74 (m, 2H), 2.19 (ni,
2H), 2.07 (s, 3H), 1.95 (ni, IN), 1.80 (m, 2H), 1.46 (s, 9H), 1.26 (m, 2H); ESIMS tri/z for (M-Boc+H)11
CI9H32N5055 calcd: 442.2 , found: 442.3. Example M20: 1-Methylcyclopropyl 4454443-
methuxyprupylsulfunybpi perazin- 1-ybpyrazin-2-yloxy)methybpi peri dine - 1- carbuxylate. 0 \ 0 MeO\
N =>-  0  0 [00243]A solution of M6 (26 mg, 0.049 mmol) in methanol (1 niL) is treated with a 0.5 M
solution of sodium methoxide in methanol (0.2 inL, 0 1 mmol) and heated to 65 C overnight and at 95
C for 10 hours. The reaction is cooled to room temperature, the   solvent is removed in vacuo and the
crude residue is purified by silica gel using a linear gradient of 0-80% ethyl acetate in hexane to afford
M20. 1H NMR (400 MHz, CDC13) 8 7.86(d. J = 1.2 Hz, 1H), 7.61 (d, J = 1.6 Hz, 1H). 4.15 (m, 2H).
4.07(d. J = 6.4 Hz, 2H), 3.49(m, 6H), 3.42 (n, 4H), 3.33 (s, 3H), 3.04 (m, 2H), 2.74(t, J = 12.4 Hz, 2H),
2.09 (n, 2H), 1 94(m, 1H), 1.79 (d, J = 12.4 Hz, 2H), 1.54 (s, 3H), 1.24(m, 2H), 0.86(m, 2H), 0.62 (m,
2H); ESIMS ink for (M4-Hr C23H37N506S calcd: 511.3, found: 512.2.        Example M21:
1-Methylcyclopropyl 4-((5-(4-(3-(2-methyl-III-imidazol-1-
y0propylsulfonyOpiperazin-l-yOpyrazin-2-yloxy)methyLpiperidine-1-carboxylate.   0 -N N / ih 0/\ 0 0  N
47. /0  [00244]A solution of M6 (53 mg, 0.10 mmol) in tetrahydorfuran (1 mL) is treated 



with 2-methylimidazole (8.5 mg, 0.10 mmol) and heated to 65 C overnight. The reaction is cooled to
room temperature, the solvent is removed in vacua and the crude residue is purified directly via a
mass-directed HPLC to afford M21.114 NMR (400 MHz, CD3CN) 87.86 (d, J = 1.4 Hz, 1H), 7.62 (d, J
= 1.4 Hz, 1H), 7.29 (d, J = 2.0 Hz, 1H), 7.18 (d, J = 1.8 Hz, 1H), 4.34 (t, J = 7.0 Hz, 2H), 4.18 (in, 2H),
4.07 (d, J = 6.5 Hz, 2H), 3.51 (in, 4H), 3.41 (in, 4H), 2.93 (in, 2H), 2.83 (s, 3H), 2.74 (in, 2H), 2.42 (in,
2H), 1.94 (in, 1H), 1.79 (in, 2H), 1.54 (s, 3H), 1.25 (in, 2H), 0.86 (in, 2H), 0.62 (in, 2H); ESLMS m/z for
(M+H)+ C261-140N705S calcd: 562.3 , found: 562.5. [00245]By following the procedure for M21 using
the appropriate amine nucleophiles, the following examples are obtained:  Example Structure
Analytical data     WO 20091038974PCT/U82008/0751 45 M22 N \  Hz,  rTh H 0 S -NN/ u\/   IFI NM[
(400 MHz, CD3CN) 7.85 (d, J = 1.4 Hz, 1H), 7.61 (d, J = 1.5    1H), 4.18 (m, 2H), 4.07 (d, J = 6.5 Hz,
2H), 3.51 (m, 411), 3.43 (in, 411), 3.19 (in, 611), 2.74 (dd, J = 12 4, 12.3 Hz, 2H), 2.36 (m, 2H), 2.08
(in, 5H), 1.94 (in, 211), 1.79 (m, 2H), 1.54 (s, 311), 1.25 (m, 2H), 0.86 (m, 2H), 0.62 (in, 2H); ES1MS
m/z for (M+1-)+ C25114;N605S 



calcd: 551.3 , found: 551.5.   \          \A.) N-i< / 0-6     0N      



M23    / -N \  () -   1HNMR (400 MHz, CD;CN) 57.85 (d, J = 1.5 Hz, 1H), 7.61 (d, I = 1.5 Hz, 1H), 4.18
(in, 2H), 4.07 (d, J = 6.6 Hz, 2H), 3.51 (in, 411), 3.44 (m, 411), 3.18 (m, 211), 2.98 (in, 211), 2.74 (dd,
J = 12.4, 12.3, Hz, 2H), 2.63 (s, 611), 2.30 (m, 211), 1.94 (in, 111), 1.79 (in, 211), 1.54 (s, 311), 1.25
(in, 211), 0.86 (m, 2H), 0.62 (m, 2H); ESIMS ;az for (M+H)+ C.24H41N605S calcd: 525.3 , found:
525.3.    S-NN       



u\/ ( \ 4) N  0     0           M-24      1HNMR (400 MHz, 



CD;CN) 57.86 (d, J = 1.2 Hz, 1H), 7.82 (d, I = 1.6 Hz, 1H), 4.10 (d, J = 6.4 Hz, 2H), 4.07 (m, 2H), 3.55
2H), 3.15 (t, J = 7.2 Hz, 2H), 1.95 (m, 311), 1.78 (m, 211), 1.50 (s, 3H), 1.22 (m, 211), 0.79 (in, 211),
0.58 (in, 2H); ESIMS (r/./z for (M+H)+ C24H38N605S calcd: 522.3, found: 523.2.    S-NN u\//         \0 /



0  M-25   0   IFI NM R (400 MHz, CD3CN) 7.83 (d, J = 1.2 Hz, 1H), 7.71 (d, J = 1.6 Hz, 1H), 4.06 (d, J
= 6.8 Hz, 2H), 4.00 (m, 2H), 3.59 (m, 4H), 3.32 (m, 4H), 3.06 (m, 2H), 2.95 (m, 211), 2.74 (in, 2H),
2.10 (in, 111), 1.76 (m, 2H), 1.49 (s, 311), 1.17 (m, 2H), 0.79 (m, 211), 0.59 (in, 2H);    S-NN-c_ / \ 0  N
\ N /        



WO 20091038974PCT/U8200810751 45 ESIMS m/z for (M+H)+ C.24H36F2N605S calcd: 558.2,
found: 559.2.        Example M26: 1-Methylcyclopropyl 445-(4-(yinyLsulfonyhpiperazin-1-
yl)pyruin-2-yloxy)methyl)piperidine-1-carboxylate. 0 cS-N N () () /\/ 0 [00246]A solution of Mlc (308 mg,
0.82 mmol) in tetrahydorfuran (4 mL) is cooled in an ice/water bath and treated with triethylamine (299
mg, 3.0 mmol) followed by 2-chloroethanesulfonyl chloride (401 mg, 2.5 mmol) added over 10
minutes. The reaction is stirred for an hour and then evaporated and partitioned between water and
ethyl acetate. The organics are exracted with water twice more, dried over MgSO4, filtered evaporated
and purified by silica gel using a linear gradient of 0-100% ethyl acetate in hexane to afford M26; NMR
(400 MHz, CD3CN) 87.91 (d, J = 2.9Hz, 1H), 7.15 (dd. J = 9.1. 3.1 Hz, 1H), 6.65 (d, J = 9.1 Hz. 1H).
4.19 (m, 2H). 3.81 (d, J = 6.3 Hz, 2H). 3.54 (in, 4H), 3.34 (in, 4H), 3.08 (ddd, J = 13.1. 2.8, 2.8 Hz.
2H), 2.80 (s. 3H). 2.04 (m. 1H), 1.92 (in. 2H). 1.44 (in. 2H). 1.28 (in, 6H); ESIMS tniz for (M+H)+
C21I-132N505S calcd: 466.2, found: 466.2. Example M27: 1-Methyleyelopropyl 44(54442-
ethoxyethylsullonyl)piperazin-1-yppyrazin-2-yloxy)methyl)piperidine-1-earboxylate. 0 S-N N / 0    WO
20091038974PCT/U 82008/0751 45 [00247]By following a similar procedure as the one used for
preparing M20 from M6 except substituting M26 for M6, M27 is prepared; 1H NMR (400 MHz,
CD3CN) 7.86(d. J = 1.5 Hz, 1H), 7.61 (d, J = 1.5 Hz, 1H). 4.18 (m, 2H). 4.07(d. J = 6.6 Hz, 2H), 3.80(t,
J = 6.0 Hz, 2H), 3.51 (m, 6H), 3.43 (m, 4H), 3.24 (t, J = 5.9 Hz, 2H), 2.74 (dd, J = 12.3, 12.0 Hz, 2H),
1.94 (m, 1H), 1.79 (m, 2H), 1.54 (s, 3H), 1.23 (m, 2H), 1.17 (t, J = 7.0 Hz, 3H), 0.86 (m, 2H), 0.62 (m,
2H); ESIMS m/z for (M+H)+ C23H38N506S calcd: 512.3 , found: 512.6. 



Example M28: I-Methylcyclopropyl 4-((5-(4-(2-(piperidin-1-
yOethylsulfonyl)piperazin-1-371)pyrazin-2-yloxy)methyppiperidine-1-carboxylate. ) S-N N II \ / C)
[00248]A solution of M26 (27 mg, 0.058 mmol) in ethanol (0.5 niL) is treated with piperidine (13.3 mg,
0.12 mmol) and stirred at room temperture overnight. The reaction is diluted with
N,N-dimethylfonnamide and purified directly via a mass-directed HPLC to afford M27;NMR (400 MHz,
CD3CN) 87.87 (d, J = 1.4 Hz, 1H), 7.64 (d, J = 1.4 Hz, 1H), 4.19 (in, 2H), 4.07 (d, J = 6.5 Hz, 2H),
3.70 (in, 2H), 3.49 (in, 8H), 3.42 (m, 4H), 2.75 (in, 4H), 1.93 (in, 6H), 1.80 (in, 2H), 1.54 (s, 3H), 1.45
(in, 111), 1.24 (in, 2H), 0.86 (in, 2H), 0.62 (in, 2H); ESIMS m/z for (M+H)+ C26H43N605S calcd:
551.3, found: 551.3. [00249]By following a similar procedure as the one used for preparing M28 from
M26 except substituting a commercially available amine for piperidine, the following examples are
prepared;    Example Structure Analytical data     WO 21)1)9/1)38974PCT/U S2008/0751 45 M29 C\ \
0N-\\_y n _C1-=?)_ S-NN\/0K\ c 4, __/ a\\ Nl i0 1FINMR (400 MHz, 



CD3CN) 87.86 (s, 1H), 7.62 (s, 1H), 4.19 (m, 2H), 4.07 (d. J = 6.5 Hz, 2H), 3.97 (m, 5H), 3.49 (m, 5H),
3.42 On, 5H), 2.74 On, 211), 1.94 (m, 1 H), 1 .79 (m, 2H), 1.54 (s, 3H), 1.24 (m, 2H), 0.86 (in, 2H),
0.61 (in, 2); ESTMS ink for (134+T-I)k C23FI4IN606S calcd: 553.3. found: 553.2. M30 \ /-Th N-\_0 / 1H
NMR (400 MHz, CD3CN) 87.38 ( s, 1H), 7.64 (s, 1H), 4.18 (in, 211), 4.07 (d. J = 6.5 Hz, 2H), 3.51 (m,
8H), 3.44 (m, 4H), 2.94 (s, 6H), 2.76 On, 211), 1.96 (m, 1H), 1.80 (m, 2H), 1.54 (s, 3H), 1.24 (m, 2H),
0.87 (in, 2H), 0.62 (in, 2H): ESTMS ink for (134+T-I)k C2;H39N603S calcd: 511.3. found: 511.2.
S-NN/\ H\/   0N /     M31  1H NMR (400 MHz, CD3CN) 87.36 (:1. J = 1.2 Hz, 1H), 7.82 (d, J = 1.6 Hz,
1H), 4.10 (d, J = 6.4 Hz, 2H), 4.07 (in, 2H), 3.55 2H), 1.95 (in, 3H), 1.78 (in, 7H), 1.50 (s, 3H), 1.22 (m,
7H), 0.79 (m, 2H), 0.58 (m, 2H): ES1MS ink for 04+1-0+ C24T418N603S calcd: 522.1 found. 523.2.  



S-NN u\i/ 0       0 /\\       M32 F / 0_ i; v.' _ N7N-\ H C\ - 1H NMR (400 MHz, CD;CN) 87.83 (d. J = 1.2
Hz, 1H), 7.71 (d, J = 1.6 Hz, 1H), 4.06 (d, J = 6.8 Hz, 2H), 4.00 (m, 2H), 3.59 (t, J = 12.4 Hz, 4H), 3.48
On, 4H) 3.32 On, 4H) 3.06 On 2H) , , 2.95 On 2H), 2.74 ,,, (m, 7H), 2.10 (m, 1H), 1.76 (m, 2H), 1.49 (
s, 3H), 1.17 (in, 2H), 0.79 (in, 2H), 0.59 (m, 2H); ESIMS nt/z for (M+H)+ C24H36F2N60,S calcd:
558.2, found: 559.2.  S-NN/\0 a\/   0N /  



Example M33: I-Methylcyclopropyl 4-((5-(4-((1-
(dimethylamino)cyclopropyl)methylsulfonyl)piperazin-l-y1)pyrazin-2-
yloxy)methyl)piperidine-1-earboxylate. 0 rTh S-N / 0      M33aM33bM33cM33d    M33eM33f
[00250]Step A: A solution of M33a (5.0 g, 33 mmol) in acetic acid (50 mL) is treated with 30%
aqueous hydrogen peroxide (7.92 g of solution, 70 minol) and stirred at 100 C for 1 hour. The solvent
was then removed and the reaction was coevaporated with toluene 3 times. [00251]A sample of M33a
(4 g, 22 mmol) in tetrahydrofuran (40 mL) is cooled in 



an ice/water bath and treated with BuLi in hexane (13.2 mL of a 2 M solution 26 mmol) and stirred for
20 minutes. The resulting yellow solution is treated with paraformaldehyde (1.65 g. 55 mmol) and
allowed to stir for 1 hour. The reaction is then quenched with saturated aqueous ammonium chloride
and filtered through a pad of Celite(r) using ethyl acetate. The organics are isolated, dried over
MgSO4. filtered,  evaporated and purified on silica gel using a linear gradient of 0-100% ethyl acetate
in hexane to afford M33b; 1H NMR (400 MHz, CDC13) 87.91 (m, 21-1), 7.68 On, I FL, 7.59 (m, 2H),
3.64 (d, J = 6.4 Hz, 2H), 2.72 (dd, J = 6.4, 6.4 Hz, 1H), 1.64 (m, 2H), 1.07 On, 2H); ES IMS in/z for
(M+H)+ CI0H1303S calcd: 213.1, found: 213.0. [00252]Step B: A solution of M33b (4.2 g, 20 mmol) in
dichloromethane (40 mL) is treated with triethylamine (3.0 g of solution, 30 mmol), cooled in an
ice/water bath and treated methanesulfonyl chloride (2.95 g, 26 mmol). The solution is stirred
overnight an allowed to come to room temperature The reaction is then quenched with aqueous 1 M
FIC1 and extracted with dichloromethane twice. The organics are dried over MgSO4, filtered,
evaporated and triturated with diethyl ether to afford M33c;NMR (400 MHz, CDC14) 6 7.92 (m, 2H),
7.68(m, 1H), 7.59(m, 2H), 4.41 (s, 2H), 2.82(s, 3H), 1.80 (m, 2H), 1.21 (m, 2H); ESIMS n//z for (M+H)+
C11 H1505S2 calcd: 291.0, found: 291.0. [00253]Step C: A solution of M33c (3 g, 10 mmol) in N,
N-dimethylformide (30 mL) is treated with potassium thioacetate (1.3 g, 11 mmol) and water (20 mL)
and stirred at 60 C overnight. The reaction is diluted with ethyl acetate and extracted with water twice.
The organics are isolated, dried over MgSO4, filtered, evaporated and purified on silica gel using a
linear gradient of 0-100% ethyl acetate in hexane to afford1M133d; 11-I NMR (400 MHz, CDC13)
67.88 (m, 2H), 7.69 (m, 1H), 7.59 (m, 2H), 3.26 (s, 2H), 2.26 (m, 3H), 1.68 (m, 2H), 1.02 (m, 2H); ES
IMS n//z for (M+H)+ Cd2H1504S2 calcd: 271.1, found: 271.0. [00254]Step D: A cold (ice/water bath)
solution of acetonitrile (2.1 mL) and 2 M HO (419 [IL, 0.84 mmol) is treated with NCS (838 mg, 6.27
mmol), allowed to stir for 5 minutes and treated dropwise with a solution of M33d (358 mg, 1.6 mmol)
in acetonitrile (419 pL). After 30 minutes of stirring, the reaction is diluted with diethyl ether and
extracted with brine, water and saturated sodium thiosulfate. The organics are isolated, dried over
MgSO4, filtered and to afford M33e; ESIMS in/z for (M+H)+ C10H12C104S2 calcd: 295.0, found:
294.9. [00255]Step E: A cold (ice/water bath) solution of Mlc (524 mg, 1.4 mmol) and triethylamine
(282 mg, 2.8 mmol) in dichloromethane (5 mL) is treated with a solution of M33e (solution of the crude
from the last step) in dichlormethane (3 inL). After 2 hours   of stirring, the reaction is evaporated and
purified silica gel using a linear gradient of 0- 100% ethyl acetate in hexane to afford 1' 433f; ESIMS
miz for (M+Hr C29R40N507S2 calcd: 634.2, found: 634.2. [00256]Step F: A solution of M331(157 mg,
0.25 mind) in 2 M dimethylamine in tetrahydrofuran (2 mL, 4 mime is treated with potassium
tert-butoxide (28 mg, 0.25 mime and stirred for 1 hour. The reaction is evaporated, diluted with
methanol and purified directly via a mass-directed HPLC to afford M33; I H-NMR (400MHz, CDC13) 8
7.86(d, J= 1.4 Hz, 1H), 7.61 (d, J= 1.4 Hz, 1H), 4.20 (m, 2H), 4.07 (d, J= 6.5 Hz, 2H), 3.50(m, 4H),
3.39 (m, 4H), 3.07 (s, 2H), 2.74 (dd, J= 12.4, 12.3 Hz, 2H), 2.37 (s, 6H), 1.94 (m, 1H), 1.79 (m, 2H),
1.55 (s, 3H), 1.25 (m, 2H), 0.93 (m, 2H), 0.86 (m, 4H);  



ESIMS calcd. for C25R41N605S [M+F] 537.3, found 537.4. [00257] [00258]By following the procedure
for M33 using the appropriate amine nucleophiles in step F, the following examples are obtained:
Example Structure    Analytical data M34 BnHN11C\N=_ / S-NN-k,_ / ii\/\0 0N ( \N 0 0 11-I-NMR
(400MHz, CDC13) 6 7.86 (d, J = 1.5 Hz, 111), 7.61 (d, J = 1.5 Hz, 1H). 7.31 (in, 5H), 4.14 (in, 2H),
4.09 (d, 1 = 6.5 Hz, 2T-1), 3.83 (s, 2H), 3.49 (in, 4H). 3.38 (in, 4H), 3.062, 2.75 (m, 2H),1H), 1.79 (m,
2H), 1.55 (s, 3H), 1.26 (m, 2H), 0.92 (in, 2H). 0.87 (in, 2H), 0.71 (in, 2H), 0.62 (m, 211); ESTMS calcd
for C30H43N605S [M-FH]+ 599.3, found 599.5. M35 CN-. 0 iiC\N=_ i s-N/N-(/0 \ 



sL 0  N (  \ 1N 0 0 _I c7, 11-I-NMR (400MHz, CDC13) 6 7.86 (d, J = 1.4 Hz, 1H), 7.61 (d, J = 1.4 Hz,
1H), 3.82-4.21 On, 61-1), 4.07 (d, J = 6 5 Hz, 2H), 149 on, 7H), 3.41 (m. 5H), 2.74 (dd,  J = 12.5, 12.3
Hz, 21-1), 1.94 (in, IH), 1.79 (in, 2H), 1.55 (s, 3H), 1.24 (In, 6H), 0.86 (m, 2H). 0.62 (n, 2H):
ES1MScalcd.for C261441N605S[M+H]+  WO 20091038974PCT/U82008/0751 45 549.3, found 549.4.
Example M36: 1-Methylcyclopropyl 44(54441- aminocyclopropyl)methylsulfonyl)piperazin- 1-y 1)py
razin-2- y loxy)methyl)piperidine-l-carboxylate. NH, rTh S-N N /\ 0 0  [00259]A solution of M34 (29 mg,
0.048 rnmol) in ethanol (1 mL) and acetic acid (0.1 mL) is treated with 10% Pd/C (Degussa type) and
hydrogenated at room pressure for 2 hours. The atmosphere is exchanged for nitrogen and the
catalyst is removed by filtration through Celite(r). The crude material is diluted with methanol and
purified directly via a mass-directed HPLC to afford M36; 1H-NIVIR (400MHz, CDC13) 67.86 (d, J=
1.4 Hz, 1H), 7.61 (d, J= 1.4 Hz, 1H), 4.20 (m, 2H), 4.07 (d, J= 6.5 Hz, 2H), 3.50 (m, 4H), 3.39 (m, 4H),
3.07 (s, 2H), 2.74 (dd, J = 12.4, 12.3 Hz, 2H), 2.37 (s, 6H), 1.94 (m, 1H), 1.79 (m, 2H), 1.55 (s, 3H),
1.25 (m, 2H), 0.93 (m, 2H), 0.86 (m, 4H); ESIMS calcd. for C23H37N605S [M+FI]+ 509.3, found
509.5. [00260]        Example M37: 1 -methyl cyclopropyl 44(5444(1-
(benzyloxy)cyclopropyl)methylsulfonyl)piperazin-l-yl)py razi n-2- yloxypmethyl)piperidine-l-carboxylate.
OBn II IIrTh \ /\ b0 



WO 20091038974PCT/U 82008/0751 45 [00261]A solution of M331 (147 mg, 0.23 mmol) in benzyl
alcohol (1 mL) is treated with sodium hydride (12 mg, 0.5 mmol) and stirred for 24 hours. The reaction
is purified directly via a mass-directed HPLC to afford M37; IH-NMR (400MHz. CDC13)  7.84(d, J= 1.4
Hz, 1H), 7.56 (d, J= 1.4 Hz, 1H), 7.25 (m, 5H), 4.55 (s, 2H), 4.20(m, 2H), 4.07(d, J= 6.5 Hz, 2H),
3.46(m, 8H), 3.31 (s, 2H), 2.75 (dd, J= 12.3, 12.3 Hz, 2H), 1.94 (m, 1H), 1.80 (m, 2H), 1.54 (s, 3H),
1.25 (m, 2H), 1.08 (m, 2H), 0.87 (m, 4H), 0.62 (m, 2H); ESIMS calcd. for C301142N506S [M-kHr
600.3, found 600.5. [00262]        Example M38: 1 -Methylcyclopropyl 4-((5-(4-((1-
hydroxycyclopropyl)methylsulfonyl)piperazin- 1 -yl)py razin-2- yloxy)methyl)piperidine-1-carboxylate.
OH [X () ii rTh S -N N\ 8 0  [00263]A solution of M33f (11.6 mg, 0.018 mmol) in tetrahydrofuran (0.5
mL) is treated with potassium tert-butoxide (2 mg, 0.02 mmol) and stirred for 5 minutes. The reaction
is then treated with water (50 iff) and trimethylphosphine (9 111_, of a 1 M solution in tetrahydrofuran,
0.009 mmol) and stirred at 45 C overnight. The reaction is diluted with ethyl acetate and washed with
water. The organics are dried over MgSO4, filtered evaporated and purified via a mass-directed HPLC
to afford M38; 1H-NMR (400MHz, CDC13) 57.87 (s, 1H), 7.62 (s, 1H), 4.18 (m, 2H), 4.07 (d, J= 6.5
Hz, 2H), 3.51 (m, 8H), 3.21 (s, 2H), 2.75 (dd, J= 12.4, 12.4 Hz, 2H), 2.34 (bs, 1H), 1.94(m, 1H), 1.79
(m, 2H), 1.54 (s, 3H), 1.28 (m, 2H), 1.10 (m, 2H), 0.86 (m, 4H), 0.62 (m, 2H); ESIMS calcd. for
C23Hi6N506S [M+H] 510.2, found 510.4. [00264]        Example M39: 1-Methylcyclopropyl 44(54442-
hydroxyethylsulfonyl)piperazin-1 -yl)py razin-2-yloxy)methyl)pipe ridine- 1- carboxylate    0 0.11 rTh
'S-N N HO  



0 .11 n N=\ 'S-IN 0 \ N-' HO   0 Example M39            Step A: By following a similar procedure as the
one used for preparing M1 from Mic except substituting benzyl 2-(chlorosulfonyBacetate for methyl 3-
(chlorosulfonyl)propanoate, M39a is prepared; ES1MS trx/z for (M+H)+ C28H3sN507S calcd: 588.3,
found: 588.2.            Step B: A solution of M39a (20 mg, 0.034 mmol) in methanol (3 mL) is treated
with sodium borohydride (13 mg, 0.34 mmol) and heated at 80 C for 2 hours. The mixture is cooled,
diluted with water and extracted with ethyl acetate. The organic layer is washed with brine, dried
(Mg$04), filtered, concentrated and purified using mass-triggered reverse phase HPLC to afford M39;
NMR (400 MHz, CDC13) 8 7.89 (d, J = 1.6 Hz, 1H), 7.64 (d, J = 1.6 Hz, 1H), 4.11 (s, 4H), 3.54 (m,
4H), 3.47 (m, 4H), 3.21 (in, 2H), 2.77 (in, 2H), 1.96 (in, 111), 1.82 (in, 2H), 1.57 (s, 3H), 1.28 (m, 2H),
0.89 (ni, 2H), 0.65 (m, 2H); ES1MS trx/z for (M+H)+ C21H34N506S calcd: 484.2, found: 484.2.
Example M40: 1-Methylcyclopropyl
4-05-(4-(1-hydroxy-2-methylpropan2-ylsulfonyl)piperazin-1-3/Epyrazin-2-yloxy)methyl)piperidine-1-car
boxylate.  Step BII0 Oct"/ 0\ (  o-k5. Example M40           Step A: A solution of 1VI39a (40 nig, 0.068
annol) in dimethylformamide (2 mL) is treated with potassium carbonate (50 mg, 0.36 mmol) and
methyl iodide (46 mg, 0.32 minol) and heated to 60 C for 2 hours. The reaction is then partitioned
between ethyl acetate and water. The organics are washed with water and brine, dried over MgSO4,
filtered evaporated and used crude for the next step; ESIMS t/i/z for (M+Hr C30H42N507S calcd:
616.3, found: 616.3.           By following a similar procedure as the one used for preparing M39 from
M39a except substituting M40a for M39a, M40 is prepared; 1H NMR (400 MHz, CDC13) 37.89 (d, J =
1.6 Hz, 1H), 7.62 (d, I = 1.6 Hz, 1H), 4.10 (d, J = 6.4 Hz, 2H), 3.75 (s, 2H), 3.59 (in, 4H), 3.48 (in, 4H),
2.76 (in, 2H), 1.97 (in, 1H), 1.81 (in, 2H), 1.57 (s, 3H), 1.40 (in, 6H), 1.27 (in, 2H), 0.89 (in, 2H), 0.64
(in, 2H); ESIMS ni/z for (M+H)+ C23H38N506S calcd: 512.3, found: 512.2. Example M41:
1-Methylcyclopropyl 4-((5-(443-methyloxelan-3-
y1)methylsulfonyl)piperazin-1-yOpyrazin-2-yloxy)methyl)piperidine-1-earboxy late.  0 rTh\ 0- S-N N 0 



/ ,>0Step AStep B  IsSCNSO,CI M41aM41bM41c \ 0 Step C0 ic\ 11> S-N N0/N-( 0 II / 0 Example M41
[00265]Step A: A solution of M4 la (1.01 g, 3.9 mmol) in ethanol (25 niL) is treated with potassium
thiocyanate (767 mg, 7.9 mmol) and stirred at reflux overnight. The solvent is then removed to afford
M41b which is used crude. ESIMS n//z for ovi+Fir c6H IoNos calcd: 144.1, found: 144.0. [00266]Step
B: A suspension of M411) (crude from step A) in water (5 mL) is cooled in an ice/water bath and
treated with a slow stream of chlorine gas for 30 minutes. The reaction is then extracted with diethyl
ether and the organics are washed with saturted aqueous sodium bisulfate solution followed by
saturated aqueous sodiumhydrogencarbonate solution. The organics are then dried over Na2SO4,
filtered and evaporated to afford M41b which was used crude in the next reaction; ESIMS trr/z for
(M+H)+ C5H10003S calcd: 185.0, found: 185.0. [00267]Step C: By following a similar procedure as
the one used for preparing MI from Mlle except substituting M41c for methyl
3-(chlorosulfonyl)propanoate, M41 is prepared; I H-NMR (400MHz, CDC13) ri 7.87 (d, J= 1.4 Hz, 1H),
7.62(d, J= 1.5 Hz, I H), 4.64 (d, J= 6.3 Hz, 2H), 4.46(d, J= 6.4 Hz, 2H), 4.22(m, 2H), 4.08 (d, J= 6.6
Hz, 2H), 3.53 (m, 4H), 3.40(m, 4H), 3.25 (s, 2H), 2.74 (dd, J= 12.4, 12.4 Hz, 2H), 1.94 (m, 1H), 1.79
(m, 2H), 1.65 (s, 3H), 1.55 (s, 31-1), 1.25 (m, 21-1), 0.86 (m, 2H), 0.62 (m, 2H); ESIMS calcd. for
C24H3sN506S [M+H] 524.3, found 524.2.        Example M42: I-Methylcyclopropyl
4-((5-(4-(3-acetoxy-2,2- dimethylpropyl sulfonyl)piperazin-l-ybpyrazin-2-yloxy)methybpiperidine-1-
carboxylate. 0 H   04> S-N N0 / Ac0S..0 Example M42 [00268]Step A: A solution of M42a (2 g 12
mmol) in N,N-dimethylformamide (7.2 mL) is treated with potassium thiocyanate (1.75 g, 18 mmol)
and stirred at 140 C for 4 hours. The reaction is cooled to room temperature and partitioned between
diethyl ether and water. The aqueous phase is extracted with diethyl ether once more and discarded.
The combined organics are dried over MgSO4, filtered, evaporated and distilled on a Kugelrohr
apparatus to afford M42b; ESIMS miz for (M+H)+ C6HuNOS calcd: 146.1, found: 146.1. 



[00269]Step B: A solution of M42b (1.54 g, 10.6 mmol) in pyridine (10 mL) is cooled in an ice/water
bath and treated with aetic anhydride (10 mL). The reaction is allowed to stir overnight as the ice bath
melts. The solvent is removed and the residue is  partitioned between ethyl acetate and water. The
organics are washed with 1 M HC1 twice and then saturated aqueous sodiurnhydrogencarbonate
solution. The organics are then dried over MgSO4, filtered and evaporated to afford M42c which was
used crude in the next reaction; ESIMS tez for (M+H)+ C8H141\102S calcd: 188.1, found: 188.1.
[00270]Step C: By following a similar procedure as the one used for preparing M41 from M41b except
substituting M42c for M41b, M42 is obtained; 1H NMR (400 MHz, CD3CN) 8 7.86 (d, J = 1.4 Hz,
1H),7.61 (d, J = 1.4 Hz, 1H), 4.19 (rn, 2H), 4.07(d, J = 6.5 Hz, 2H), 4.00(s, 2H), 3.50(m, 5H), 3.37(m,
4H), 2.86(s, 2H), 2.73 (dd, J = 12.4, 12.3 Hz, 2H), 2.08 (s, 3H), 1.94 (m, 1H), 1.79 (m, 2H), 1.54 (s,
3H), 1.27 (m, 2H), 1.22 (s, 6H), 0.86 (m, 2H), 0.62 (m, 2H); ESIMS trt/z for (M-k1-1)11
C261-142N507S calcd: 568.3 , found: 568.4.         Example M43: 1-Methylcyclopropyl
4-((5-(4-(3-hydroxy-2,2- dimethylpropylsulfonyl)piperazin-1-31)pyrazin-2-yloxy)methybpiperidine- 1 -
carboxylate.    [00271]Step A: A solution of M42 (48 mg, 0.085 mmol) in tetrahydrofuran (1.5 mL) is
treated with lithium hydroxide (7 mg, 0.17 mmol) and stirred for 1 day. The solvent is removed and the
residue is purified on silica gel using a linear gradient of 0- 100% ethyl acetate in hexane to afford
M43; 1H NMR (400 MHz, CD3CN) 6 7.89 (d, J = 1.4 Hz, 1H), 7.67 (s,111), 4.36 (s, 2H), 4.17 (m, 2H),
4.07 (d, J = 6.5 Hz, 2H), 3.51 (m, 4H), 3.37 (m, 4H), 2.87 (s, 2H), 2.76 (dd, J = 12.2, 11.6 Hz, 2H),
1.94 (m, 2H), 1.80 (in, 2H), 1.53 (s, 3H), 1.26 (m, 2H), 1.24 (s, 6H), 1.14 (s,111), 0.87 (m, 2H), 0.62
(m, 2H); ESIMS fr//z for (M+H)+ C24H40N5065 calcd: 526.3 , found: 526.2.  Example M44: I
-Methylcyclopropyl 44(5-(4-(3-acetoxy-3- methylbutylsulfonyl)piperazin- I - yl)py
razin-2-yloxy)methyl)piperidine- I - carboxylate. 0111" 0     rTh S-N N 0 / Aco Step A AcOStep B A 0
Br2c... Brc M 44aM44bM44c    Ac0 Example M44 



[00272]Step A: A solution of M44a (1.48 g, 8.9 mmol) in dichloromethane (49 mL) is cooled in an
ice/water bath and treated with pyridine (913 mg, 12mmol) and acetyl chloride (868 nig, 11 mime and
the reaction is allowed to stir overnight as the ice bath melts. The reaction is then quenched with
water. The organic phase is isolated, dried over MgSO4, filtered, evaporated and the residue is
purified on silica gel using a linear gradient of 0-100% ethyl acetate in hexane to afford M44b; A
satisfactory ESNS could not be obtained. [00273]Step B: A solution of M44b (750 mg, 3.6 mmol) in
N,N- dirnethylfromarnide (10 nth) is cooled in an ice/water bath and treated with potassium thioacetate
(410 mg, 3.6 mmol). The reaction is stirred overnight and partitioned between ethyl acetate and water.
The organics are extracted with water once more, dried over MgSO4, filtered and evaporated to afford
M44c which is used in the next step crude; ESIMS 1114: for (M+Nai+ C9HIONaOiS calcd: 227.1,
found: 227.0.  WO 20091038974PCT/U 82008/0751 45 [00274]Step C: By following a similar
procedure as the one used for preparing M32 from M32d except substituting 1'444c for M32d, M44 is
prepared; 1H-NMR (400MHz, CDC13) 67.86 (d, J= 1.4 Hz, 1H), 7.61 (d, J = 1.5 Hz, 1H), 4.20 (m, 2H),
4.07(d, J= 6.5 Hz, 2H), 3.50(m, 4H), 3.44 (m, 4H), 3.02 (m, 2H), 2.74 (dd, J= 13.2, 12.6 Hz, 2H), 2.22
(m, 2H), 1.98 (s, 3H), 1.96(m, 1H), 1.80(m, 2H), 1.55 (s, 3H), 1.48 (s, 6H), 1.25 (m, 2H), 0.86 (m, 2H),
0.62 (m, 2H); ES1MS calcd. for C24H38N505S [MOAc] 508.3, found 508.4.        Example M45:
1-Methylcyclopropyl 44(5-(4-(3-hydroxy-3- methylbutylsulfonyl )piperazin- 1- yl)py
razin-2-yloxy)methyl)piperidine-lcarboxylate. ()  rTh   011)). 0 S-N N /0 A solution of M44 (199 mg,
0.35 nunol) in methanol (3.9 mL) is treated with Na0Me (1.1 mL of a 6.4M solution, 7 mmol) and
stirred for 2.5 hours. The reaction is quenched with saturated aqueous ammonium chloride and the
solvent is removed. The residue is dissolved in dichloromethane and washed with water, dried over
MgSO4, filtered, evaporated and the residue is purified on silica gel using a linear gradient of 0-100%
ethyl acetate in hexane to afford M45; 1H-NMR (400MHz, CDC13) 6 7.86(d. J= 1.5 Hz, 111), 7.62(d,
J= 1.5Hz, 1H), 4.20 (in, 2H), 4.07(d, J= 6.5 Hz, 2H), 3.50 (in, 4H), 3.44 (in, 4H), 3.09 (in, 2H), 2.74 (dd,
J= 12.9, 12.7 Hz, 2H), 1.92- 2.01 (in, 3H), 1.79 (in, 2H), 1.55 (s, 3H), 1.27 (in, 8H), 0.86 (in, 2H), 0.62
(in, 2H); ESIMS calcd. for C241-14oN5O6S [M+H]+ 526.3, found 526.2.        Example M46:
1-Methylcyclopropy144544-(2-(1-
acetoxycyclopropyhethylsuffonyl)piperazin-l-y1)pyrazin-2-yloxy)methyl)piperidine-1- carboxylate.     0
[Th S-N N \/ 0 



Ac0 Me0,1r.", Br StepOHBr 0 M46aM46b Example M46 [00275]Step A: A solution of M46a (1.99 g, 12
rnmol) in diethyl ether (40 mL) is treated with titanium(IV)isopropoxide (369 nig, 1.2 mmol) followed by
dropwise addition of ethylmagnesium bromide (8.8 mL of a 3 M solution in diethyl ether, 26 mmol).
The reaction is quenched into ice cold 10% sulfuric acid and the aqueous phase is extracted with
ether once more. The combined organics are dried over MgSO4, filtered, evaporated and the residue
is purified on silica gel using a linear gradient of 0- 100% ethyl acetate in hexane to afford 1'446b;
1H-NMR (400MHz, CDC13) 8 3.60 (dd, J = 7.3, 7.3 Hz, 2H), 2.41 (s, 1H), 2.10 (dd, J=7.3, 7.3 Hz, 2H),
0.78(m, 2H), 0.52(m, 2H); A satisfactory ESIMS spectrum could not be obtained. [00276]Step B: By
following a similar procedure as the one used for preparing M33 from M33c except substituting M46b
for M33c, M46 is prepared; .1H-NMR (400MHz, CDC13) 8 7.86 (d, J= 1.4 Hz, 1H), 7.61 (d, J= 1.4 Hz,
1H), 4.20 (in, 2H), 4.07(d, J= 6.5 Hz, 2H), 3.49 (m, 4H), 3.41 (m, 4H), 3.11 (ddd, J= 8.2, 5.2, 5.2 Hz,
2H), 2.74 (dd, J= 12.2, 12.0 Hz, 2H), 2.25 (ddd, J = 8.2, 4.7, 4.7 Hz, 2H), 2.00 (s, 3H), 1.94 (In, 1H),
1.79 (in, 2H), 1.54 (s, 3H), 1.25 (in, 2H), 0.93 (in, 2H), 0.86 (in, 2H), 0.76 (in, 2H), 0.62 (in, 2H); ESIMS
calcd. for C26H4014507S lIVI-FHTE 566.3, found 566.4. [00277]        Example M47: 1-Methy ley
elopropy I 4-((5-(4-(2-(1- hydroxy eyelopropyl)ethy Isulfonyl)piperazin-l-yl)py razin-2-
yloxy)methyDpiperidine-l-earboxylate.  ()\ rTh S-N N -=\)-/0 0 HO           By following a similar
procedure as the one used for preparing M43 from M42 except substituting M46 for M42. M47 is
prepared; 1H-NNIR (400MHz. CDC13) 6 7.87 (d, J= 1.5 Hz. 1H). 7.62 (d, J= 1.4 Hz. 1H). 4.19 (m.
2H). 4.08 (d, J = 6.5 Hz, 2H). 3.51 (m. 4H), 3.43 (m. 4H), 3.21 (m. 2H). 2.74 (dd, J= 12.3, 12.3 Hz,
2H). 2.27 (bs, 1H), 2.08 (m, 2H), 1.94 (m, 1H), 1.79 (m. 2H), 1.55 (s. 3H). 1.25 (m, 2H). 0.86 (m, 4H).
0.62 (m. 2H), 0.56 (m. 2H); ESIMS calcd. for C24H38N506S 1M+H1+ 524.1 found 524.5.
Example M48: (R)-1-methyleyelopropyl 44(5-(4-(pyrrolidin-3-
ylsulfonyl)piperazin-1-yl)pyrazin-2-yloxy)methyl)piperidine-l-carboxylate    0 0.11 /-Th N=\ -5-NN-ct
N-4)---O /\ 0 N  " 



\/ 0 Step E r M48c: R=C bz Example M48: R=II               Step A: A solution of 1M-48a (l 0 g, 45.2
annol) in dichloromethane (200 niL) is cooled in an ice/water bath and treated with
diisopropylethylamine (9.4 niL, 54.3 mmol) followed by dropwise addition of methanesulfonyl chloride
(3.8 mL 50 mmol) The resulting solution is stirred at 0C for 1 hour, concentrated and purified on silica
gel using a linear gradient of 0-100% ethyl acetate in hexane to afford M48b; ESIMS tr//z for (M-41)1'
C13H38N05S calcd: 300.1, found: 300.0.             Step B: A solution of M48b (14.1 g, 45 annol) and
thiolacetic acid (6.4 niL, 90 mmol) in dimethylformamide (200 mL) is treated with Cs2CO3 (30 g, 90
mmol) and heated at 60C for 14 hours. The mixture is diluted with water and extracted with ethyl
acetate (3x). The organic layers are combined, washed with water (2x) and brine, dried over MgSO4,
filtered, concentrated, and purified on silica gel using a linear gradient of 0-100% ethyl acetate in
hexane to afford M48c; ES IMS a//z for (M-k C141-118NO3S calcd: 280.1, found: 280.0.             Step
C: A solution of N-chlorosuccinimide (16.7 g, 125 mmol) in 2N HC1 (24 mL) and acetonitrile (120 mL)
is cooled in an ice/water bath and treated dropwise with a solution of M48e (9.2 g, 31 mmol) in
acetonitrile (20 niL) over 1 hour. The solution is concentrated and partitioned between ethyl acetate
and a saturated aqueous sodiumhydrogencarbonate solution. The organic layer iss washed with
aqueous sodium thiosulfate and brine, dried (MgSO4), filtered and concentrated to provide M48d as a
golden oil; ES IMS ////z for (M-41)11 C131-115C1NO4S calcd: 304.0, found: 304.0.             Step D: A
solution of The (74 mg, 0.2 mmol) and M48d (67 nig, 0.22 mmol) in dichloromethane (5 niL) is treated
with diisopropylethylamine (69 kiL, 0.4 mmol) and stirred at room temperature for 3 hours. The mixture
is concentrated and purified on silica gel using 0-100% ethyl acetate in hexane to afford M48e; ESIMS
a//z for (M-1-1-1)+ C31 H431\1607S calcd: 643.3, found: 643.2.             Step E: A solution of M48e
(104 mg, .16 mmol) in methanol (10 mL) is treated with Pd/C (10%, wet) and stirred under 1 atm H2
for 14 hours. The mixture is filtered through Celite(r), concentrated, and purified on silica gel using
0-10% Me0H in dichloromethane to afford M48: 1H NMR (400 MHz, CDC13) 8 7.79 (d, J = 1.2 Hz,
1H), 7.54(d, J = 1.2 Hz, 1H), 4.01 (d, J = 4.8 Hz, 2H), 3.52 (m, 1H), 3.40(m, 9H), 3.14(m, tH), 3.07 (dd,
J = 5.2, 8.4 Hz, 41), 2.80 (m, 1H), 2.67 (In, 2H), 2.08 (m, 2H), 1.98 (s,  WO 20091038974PCT/U
S2008/0751 45 2H), 1.87 (m, 1H), 1.72 (m, 2H), 1.48(s, 3H), 1.18(m, 2H), 0.79 (m, 21-0, 0.55 (m, 2H);
ESIMS tez for (M+H)+ C21E137N6058 calcd: 509.3, found: 509.2. [00278]By following the procedure
for making M48 from M48a using the appropriate commercially available starting alcohols in place of
M48a and in some cases performing reductive methylations, the following examples are prepared;
Example   Structure  Analytical data M49  R, P liN N --"i- I 



-...,..".NyoK 0  111 NMR (400 MIlz, CD,C1N) 57.82 (d. 1 = 1 6 Hz, IH), 7.70 (d, I = 1.6 liz , 111), 4.06
(d, J = 6.8 Hz, 21-11, 4.00 (m, 21-11, 3.63 (m, 1H), 3.46 (m, 4H), 3.36 (in, 411), 3.12 (in, 211), 2.95
(111, 111), 2.77 (in, 311), 2.10 On, 51-11, 1.76 On, 2E11, 1.73 (s, 3H), 1.18 (m, 2H), 0.79 (in, 211),
0.59 (in, 211); ESTMS (n/z for (M+11)+ C231-137N605S calcd: 509.3. found: 509.2. M50  () 0,ii/-Th
'I'S -NN N__/ _ /   1H NMR (400 MHz, CDC13) 5 7.79 (d, J = 0.8 Ilz, 111), 7.54 (d, J = 0.8 Hz,
1H),4.01 (d, 1 = 4 8 Hz, 2H), 3.53 (m, IH), 3.49 (in, 911), 3.14 (in, 111), 3.08 (dd. I = 5.2, 8.4 H7, FE),
2.81 (m, 1H), 2.68 (m, 2H), 2.08 On, 211), 2.00 (s, 211), 1.87 (in, 1H), 1.72 (in, IFT), 1.48 (s, 3H), 1.18
(m, 2H), 0.79 (in, 211), 0.55 On, 2111; ESTMS Ink for (M+11)* C2-4-117N6O5S calcd: 509.3, found:
509.2.      \0   



/ I IN     N /        ()    0 --S-NN N=\ / () 0.11,C\ I H NMR (400 MHz, CDC13) 8 7.79 (d, I = 1.2 Ilz, 111),
7.54 (d, J = 1.2 Hz, 1H),4.01 (d, 1 = 4 8 Hz, 2H), 3.64 (m, IH), 3.40 On, 811), 2.87 (m, 111), 2.73 (m,
1I11, 2.67 (m, 2E11, 2.61 (m, 1H), 2.31 (s, 3H), 2.09 (in, 211), 1.98 (s, 211), 1.72 On, 21-11, 1.48 (s,
3I-1), 1.18 (m, 2H), 0.79 (m, 2H), 0.55 (m, 2H); ESIMS ink for     



) \        N /           WO 20091038974PCT/U82008/O751 45        



(M+H)+ C241-139N603S calcd: 523.3, found: 523.2.         1H NMR (400 MHz, CDC13) 8 7.79 (d, J =
1.2 Ilz, 111), 7.54 (d, J = 1.2 Hz, 1H),4.01 (d, J = 4.8 Hz, 2H), 3.64 (m, 1H), 3.40    0 ,C\ N-     (m,
811), 2.87 (m, 111), 2.73 M52  '5 -NN  /  



0 (m, 1H),       \     /     N / () (m, 1H), 2.31 (s, 3H), 2.00 On, 211), 1.98 (s, 211), 1.72      



(in, 2H), 1.48 (s, 3H), 1.18         (in, 2H), 0.79 (in, 2H), 0.55      



(in, 2H); ESIMS ink for         (M+11)C241 139N605ti calcd: 523.3, found: 523.2.         11INMR (400
MHz, CDCI3) 8 7.78 (d, I = 1.0     



Hz, 1H), 7.53 (d, I = 1.0         Ilz, 111), 4.09 (m, 111), 4.05 M53  0"(1:1-NC\N \__/ /    -()6 o (in,
2H),4.01 (d, I = 4.4 Hz, 2H), 3.40 (n, 4H), 3.38 On, 411), 2.67 On, 211), 1.94 (Er s, 1H), 1.87 (m, 1H),
1.71   



N /                         



II      (n, 2H), 1.48 (s, 3H), 1.18         (n, 2H), 0.79 (n, 2H), 0.55         (n, 211); ESIMS ink for   



(M+11)' C22H331'1603S caled: 495.2, found: 495.2.         I H NMR (400 MHz, CDC13) 8 7.79 (d, I =
0.8         Ilz, 111), 7.53 (d, J = 0.8   



Hz, 1H), 4.00 (d, J = 4.4   () -     Hz, 2H), 3.85 (m, 1H), 3.57            



'5 -NN     \     /  / 1N   M54  \__/      (n, 211), 3.41 (n, 411), 3.34 (in, 4H), 2.67 (in, HI), 2.29  



c           0 (s, 3H), 1.87 (m, 1H), 1.72           



(n, 211), 1.48 (s, 311), 1.18         (in, 2H), 0.79 (n, 211), 0.55         (in, 2H); ESIMS ink for  



(M+H)+ C23H37N603S calcd: 509.3, found: 509.2.         1H NMR (400 MHz, CDC13) 5 7.79 (d, J =
1.4         Hz, 1H), 7.53 (d, J = 1.4  



Hz, 1H), 4.01 (d, I = 6.8   0      Hz, 2H), 3.75 (m, 2H), 3.43   0        



On, 611), 3.33 On, 411) 3.16 , M55    /    ( m, 2H), 2.67 (m 2H), 1.87 ,       \ N 



K    HN       On, 1H), 1.72 On, 2H), 1.48                



(s, 311), 1.18 (in, 311), 0.79         (n, 2H), 0.54 (n, 21-1):         ESIMS Ink for (M+H)+       



C231137N603S calcd: 509.3, found: 509.2  WO 20091038974PCT/U82008/0751 45 M56 () 0,n n "S-N
N  1H NMR (400 MHz, CDC13) 5 7.79 (d, J = 1.6 Hz, 1H), 7.53 (d, I = 1.6 Hz, 1H), 4.01 (d, I = 6.8 Hz,
2H), 3.42 (m, 6H), 3.33 (in, 411), 3.14 (d, J = 7.2 11z, IFT), 2.98 (in, 211), 2.69 (in, 2H), 2.25 (s, 3H),
1.87 (in, 111), 1.72 (in, 211), 1.48 (s, 311), 1.18 (in, 311), 0.80 (in, 2H), 0.54 (in, 2H): ESIMS ink for
(M+10+ C241L9N605S calcd: 523.3, found: 523.2         Example M57: 1-Methylcyclopropyl
44(5-(4-(2-(pyridin-3- yl)ethylsulfonybpiperazin-l-y1)pyrazin-2-yloxy)methyl)piperidine-1-carboxylate \ n
0 ()  /  N S -N N 



0 [00279]Step A: A sealed vessel containing M26 (50 mg, 0.11 mmol), 3- bromopyridine (10 RE, 0.11
mmol), Pd2dba3 (3.0 mg, 0.0032 mmol), tri-tbutylphosphonium tetrafluoroborate (2.0 mg, 0.0064
mmol), dicyclohexylmethylamine (45 mL 021 mmol), and dioxane (1 mL) is heated at 120 C overnight.
The reaction is   cooled to room temperature and is diluted with water and extracted with ethyl acetate.
The organic phase is dried over MgSO4, filtered, evaporated, and purified on silica gel using a linear
gradient of 0 to 100% ethyl acetate in dichloromethane to afford M57a; ESIMS 1114: for (M+H)+
C26H34N605S calcd: 543.2 , found: 5412. [00280]Step B: A solution of M57a from the previous step
in ethanol (1mL) is sparged with H2 (g) for 30 minutes and then left under an atmosphere of H2 (g)
overnight. The reaction is filtered over Celite(r), concentrated, and purified by mass directed HPLC
using a linear gradient of 10 to 90% acetonitrile in water to afford M57; H NMR (CDCE, 400 MHz): 8
8.79(s, 1 H), 8.65 (m, I H), 8.09 (m, 1H), 7.86 (d, J = 1.4 Hz, 1H), 7.68 (m, 1 H), 7.61 (d, J = 1.4 Hz, 1
H), 4.20(m, 2H), 4.08 (d, J = 6.5 Hz, 2H), 3.50 (m, 4H), 3.42 (m, 2H), 3.33 (m, 2H), 3.24 (m, 2H), 2.74
(m, 2H), 1.79 (m, 2H), 1.55 (s, 3H), 1.25 (m, 3H), 0.86 (m, 2H), 0.62 (m, 2H); ESIMS ink for (M-kl-E+
C26H37N605S calcd.: 545.3, found: 545.3.        Example M58: I -Methyleyelopropyl 4-((5-(4-(2-(py
ridin-4- yl)ethylsulfonybpiperazin-l-y1)py razin-2-yloxy )methyl)piperidi ne-l-carboxyl ate    [00281]By
following a similar procedure as for the preparation of M57 from M26 except substituting
4-bromopyridine for 3-bromopyridine, M58 is prepared; 11-i NMR (CDCE. 400 MHz): 8 8.80 (s. 2H),
7.87 (s, 1H). 7.74 (s. 2H). 7.63 (s, 1H). 4.20 (m, 2H). 4.07 (d. J = 6.5 Hz, 2H), 3.50 (m, 4H), 3.43 (m,
4H), 3.40 (m, 2H), 3.26 (m, 2H), 2.74 Om 2H), 1.94 (in, 1H), 1.78 (in, 2H), 1.54 (s, 3H), 1.24 (in, 2H),
0.86 (in, 2H), 0.62 Om 2H); ESIMS m/z for (M+H)+ C261434N605S calcd.: 545.3, found: 545.4.
Example M59: 1-Methyleyelopropyl 4-((5-(4-sulfamoylpiperazin-1-
yl)pyrazin-2-yloxy)methyl)piperidine-1-carboxylate   0 rTh H2N-S-N N II  / ()      Mlc [00282]Step A: A
solution of chlorosulfonyl isocyanate (230 pl., 2.65 nano]) in n- 



hexanes (2.4 nth) is added dropwise to a solution Mlc (1.0g, 2.7 mmol) in n-hexanes (5 mL) and
stirred at room temperature for 45 minutes. A solution of benzyl alcohol (27411L, 2.65 mmol) and
triethylarnine (554 pL, 3.97 mmol) in tetrahydrofuran (10 nth) is then introduced dropwise. After 2 hr.,
the reaction is treated with water and extracted with dichlorornethane. The organic phase is dried
(MgSO4), filtered, evaporated and chrornatographed on silica gel using a linear gradient of 0 to 100%
ethyl acetate in dichlorornethane to afford M59a. ESIMS in/z for (M-1-H C27 H37N607S calcd.: 589.2,
found: 589.3. [00283]Step B: A solution of M59a (300 mg, 0.509mmol) in ethanol (5 mL) is treated with
5% Pd/C (30 mg) and subjected to a H2 (g) flush for 30 minutes. The reaction is left under an
atmosphere of H, (g) overnight and is then filtered over Celite(r) and concentrated to afford M59;
ESIMS ink, for (M+H)+CpajiN605S calcd.: 455.2, found: 455.3.           Example M60: ten-Butyl
4-((5-(4-(morphol inosulfonyl)piperazin- 1- yl)py razin-2-y loxy )methyl)piperidine-l-carboxy late 0 0
N-S-N N \/ / ()            n NTh 112N-S-N N-kt ,9-0  \-/ n N=\ 0 N-S-N Nr 0 ( H __/\ 0  [002841A sample of
M60a is prepared in an analogous manner to M30. A microwave reaction vial is charged M60a (64
mg, 0.14 mmol), 2-bromoethyl ether (18 RL, 0.14 mmol), potassium carbonate (40 mg, 0.28 mmol)
and N,N-dimethylformamide (2 mL), sealed and heated to 150 C for 5 minutes via microwave. The
reaction is cooled to room temperature and poured over water and extracted with ethyl acetate. The
organic phase is dried (MgSO4), filtered, evaporated, and purified on silica gel using a linear gradient
of 0 to 100% ethyl acetate in hexane to afford M60; 1H NMR (CDC13, 400 MHz): *7.95 (s, 1H), 7.91
(s, 1H), 4.16 (m, 2H), 4.11 (d, J = 6.5 Hz, 2H), 3.74 (m, 4H), 3.53 (m, 6H), 3.44 (m, HI), 3.27 (m, 5H),
2.73 (m, 2H), 1.96 (m,111), 1.78 (m, 2H), 1.46 (s, 9H), 1.26 (m, 2H). ESIMS nilz for (MA-I-CO/Bur
C18H31N604S calcd.: 427.2, found: 427.2.         Example M61: 1 -Methylcyclopropyl
44(6-(4-(ethylsulfonyl)piperazin- 1- yl)py ridin-3-yloxy)methyl)pipe ridine-l-carboxylate     0 \SC\ -N 0  0 



WO 20091038974PCT/U S2008/0751 45    M61 [00285]Step A: By following a similar procedure as for
the one used for the preparation of Mlc from Blla except substituting BM for B12a, M61a is prepared;
ESIMS miz for (MH)+ C20H3iN403 calcd.: 375.2, found: 375.2.            Step A: By following a similar
procedure as the one used for preparing M1 from Mlc except substituting M61a for Mlc and
ethanesulfonyl chloride for methyl 3-(chlorosulfonyl)propanoate, M61 is prepared; 1H NNIR (400 MHz,
CD3CN) 8 7.80 (in, 1H), 7.26 (in, 1H), 6.65 (in, 1H), 4.05 (in, 2H), 3.70 (d, I = 6.3 Hz, 2H), 3.52 (in,
3H), 3.37 (in, 4H), 3.21 (in, 1H), 2.92 (in, 2H), 2.67 (dd, J = 12.4, 12.4 Hz, 2H), 1.86 (in, 1H), 1.72 (in,
2H), 1.47 (s, 3H), 1.31 (t, I = 7.3 Hz, 3H), 1.17 (m, 2H), 0.79 (in, 2H), 0.55 (in, 2H); ESIMS Ink, for
(M+H)+ C22H35N405S calcd: 467.2 , found: 467.2. [00286]By following a similar procedure as for the
one used for the preparation of M61 from M61a except substituting commercially available sulfonyl
chlorides for M61a, the following examples are obtained: Example Structure   Analytical data M62 0  ()
1H NMR (400 MHz, CD3(iN)  7.88 (in, 111), 7.24 (in, 1H), 6.71 (in, 11-11), 4.13 (in, IFT), 3.78 (d, I =
6.3 Hz. 211). 3.59 (m. 311). 3.43  On, 2 91  12.2. 12.1 Hz. 211). 1.89 (m. 311), 1.80 (in, 211), 1.55 (s,
3H), 1.24 (in, IFT), 1.07 (t, I = 7.4 Hz, 3H), 0.86 (m, 2H), 0.62 (in, 211); ES1MS m/z. for  rN=' Th S
-NN-(ik/ 



/\      \  N /      0               (M+H)11C23H37N403S called: 481.2 , found: 481.2. 



M63 0  0 1H NMR (400 MHz, CD3(iN)  7.89 (d, J = 2.8 Ilz, 111), 7.24 (m, 111), 6.67 (d, I = 8.9 Hz,
1H), 4.12 (in, 2H), 3.77 (d. J = 6.3 Hz, 211), 3.50 (m, 811), 3.22 (sept., I = 6.8 Hz, 111), 2.74 (dd, J =
12.4. 12.3 Hz. 21), 1.93 (m, 111), 1.80 (m, 211), 1.55 (s, 3H), 1.36 (d, I = 6.9 Hz, 6H), 1.23 (m, 2H),
0.86 (m. 2H), 0.62 (m, 2H): ES1MS (n/z for (M+11)+ C2-,H37N403S calcd: 481.2 , found: 481.2.  iirTh-
)_ S-NN \ / a\/\      \    0  N /      



M64 11/-ThN - ( S-NN-* / a\/.3  0  01b, 1H NMR (400 MHz, CD3CN) 87.88 (m, 1H), 7.24 (in, 111), 6.71
(in, 111), 4.13 (in, 2H), 3.78 (d, J = 6.3 Hz, 211). 3.59 (m. 311). 3.40 On, 411), 3.29 On, 111), 2 77 (d,
I = 6.6 Hz, 2H),  2H), 2.31 (m, 1H), 1.94 (m, 111), 1.80 (in, 211), 1.55 (s, 3H), 1.24 (in, 2H), 1.12 (d, J
= 6.7 Hz, 6H), 0.86 (m, 2H), 0.62 (in, 211); ESIMS (n/z for (M+11)11(734HoN405S calcd: 495.3 .
found: 495.3.    0 \ N /    Example M65: I-Methy ley clopropy I 44(61443- hydroxy propylsulfony
Opiperazin-l-y Opyridin-3-yloxy)methyl)piperidine-1carboxy late HO 



0N- \ S -N N-c \/  0  WO 20091038974PCT/US2008/075145 N- F1NC N0 \/\/ \() Step A 0  M6la          C
M65a: C1 Step BR = rM65b: R =0Ac Step C Example 65: R =OH [00287]Step A: By following a similar
procedure as for the one used for the preparation of M6 from Mlle except substituting M61a for Mlc,
M65a is prepared: ESIMS raiz for (M+H)+C23H36C1N402S calcd.: 515.2, found: 515.2. Step B: By
following a similar procedure as the one used for preparing M19 from M5 except substituting M65a for
M5, M65b is prepared; ESIMS nilz for (M--H )+ C25W9N407S calcd: 539.3 , found: 539.2.            Step
C: By following a similar procedure as the one used for preparing M43 from M42 except substituting
M65b for M42, Example 65 is prepared; 'H NM R (400 MHz, CD3CN) .3 7.88 (d, J = 3.0 Hz, 1H), 7.19
(dd, J = 9.2, 2.8 Hz, 1H), 6.68 (d, J = 9.1 Hz, IH), 4.11 (m, 2H), 3.77 (m, 4H), 3.55 (m, 4H), 3.41 (m,
4H), 3.08 (m, 2H), 2.74 (dd, J = 12.3, 12.3 Hz, 2H), 2.08 (m, 2H), 1.92 (m, 2H), 1.80 (m, 2H), 1.54 (s,
3H), 1.24 (m, 2H), 0.85 (m, 2H), 0.62 (m, 2W; ES IMS nilz for (M+H)+ C23H37N406S calcd: 497.2 ,
found: 497.3. 



Example M66: I-Methyley clopropy I 44(61443-
aminopropylsulfonyl)piperazinThyl)pyridin-3-yloxy)methyl)piperidine-1- carboxy late H.  0 S-N \/ 0
WO 20091038974PCT/U S2008/0751 45 [00288]By following a similar procedure as for the one used
for the preparation of M18 from M16 except substituting M65a for M16, M66 is prepared; ESIMS ni/z
for (M+Hr C23H3sN15058 calcd: 4963 , found: 4963.        Example M67: 1 -Methy ley clopropy I 4-((6-
(4-(3-(azetidin- 1- yl)propylsulfonyl)piperazin-1 -yl)py ridin-3-yloxy)methyl)piperidine-l-carboxylate. C-7
N- ii S-N N-Kk \/\  0  \0111. N-( ()  [00289]By following a similar procedure as for the one used for the
preparation of M21 from M6 except substituting M65a for M21 and azetidine for 2-methylimidazole,
M67 is prepared; 11-1 NNW (400 MHz, Acetone-d6) 67.91 (d, I = 3.2 Hz, 1H), 7.27 (dd, = 3.2, 9.2 Hz,
1H), 6.84 (d, J = 8.8 Hz, 1H), 4.06 (in, 2H), 3.85 (d, I = 6.4 Hz, 2H), 3.52 (in, 4H), 3.34 (in, 4H), 3.09 (t,
I = 6.8 Hz, 4H), 3.05 (in, 2H), 2.80 (in, 2H), 2.44 (d, J = 6.8 Hz, 2H), 1.96 (in, 3H), 1.78 (in, 4H), 1.50
(s, 3H), 1.23 (in, 2H), 0.79 (in, 2H), 0.58 (in, 2H); ESIMS //dz. for (M+H)+ C261-141N505S calcd:
535.3, found: 536.3. [00290]          Example M68: 1 -Methylcyclopropyl 44(6- (441-(azetidin-1-
yl)cyclopropyl)methylsulfonyl)piperazin-1-yl)pyridin-3-yloxy)methyl)piperidine-1- carboxylate. 



WO 20091038974PCT/U S2008/0751 45 [00291]By following a similar procedure as for the one used
for the preparation of M35 from Mlc except substituting M61a for Ml c, M68 is prepared; 1H-NMR
(400MHz, CDC13) 67.92 (d, J= 2.9 Hz, 1H), 7.14 (dd. J = 9.1, 3.0 Hz, 1H), 6.64 (d, J= 9.1 Hz, 1H),
4.13 (n, 2H), 3.77 (d, J= 6.3 Hz, 2H), 3.54 (m, 4H), 3.49 (m, 4H), 3.06(m, 4H), 3.01 (s, 2H), 2.74 (m,
2H), 1.91 (m, 2H), 1.85 (m, 2H), 1.80 (m, 2H), 1.55 (s, 3H), 1.25 (m, 2H), 0.86 (m, 4H), 0.70 (m, 2H),
0.62 (m, 2H); ESIMS calcd. for C27H42N505S [M+H] 548.3, found 548.4.        Example M69: 1
-Methylcyclopropyl 44(6- (4-(2-hydroxy-2- methylpropylsulfonyl)piperazin- 1-yl)py
ridin-3-yloxy)methyl)piperidine-lcarboxylate HO/ 0N- /   P. n S-NO O   0 [002921A solution of MO (50
mg, 0.11 mmol) in tetrahydrofuran (3 mL) is cooled to -78 C and treated excess butyllithium in hexane
(2M, 250 ilL). After stirring for 15 minutes, excess dry acetone is added and the reaction is stirred for
an additional 30 minutes. The reaction is quenched with saturated aqueous ammonium chloride
solution, warmed to room temperature and partitioned between ethyl acetate and water. The organics
are isolated, dried over MgSO4, filtered, evaporated and purified on silica gel using a linear gradient of
0-100% ethyl acetate in hexane to afford M69; 1H NMR (400 MHz, CDC13) 8 7.90 (d, J = 2.8 Hz, tH),
7.15 (dd, J = 3.0, 9.1 Hz, 1H), 6.64 (d, J = 9.1 Hz, 1H), 4.13 (m, 2H), 3.77 (d, J = 6.3 Hz, 2H), 3.52 (in,
5H), 3.36 (m, 4H), 3.04 (s, 2H), 2.73 (m, 2H), 1.93 (in, 1H), 1.80 (in, 2H), 1.54 (s, 3H), 1.44 (s, 6H),
1.25 (m, 2H), 0.87 (in, 2H), 0.61 (m, 2H); ESIMS m/z for (M+H)+ C24H39N406S calcd: 511.3, found:
511.5.        Example Ni: 1-Methylcyclopropyl 445-fluoro-6-(4-
(methylsulfonyl)piperazin-l-y1)pyridin-3-yloxy)methyl)piperidine-1-carboxylate WO
20091038974PCT/U S2008/0751 45  \N-C1C7' MeO,SN N =)-/   0  BocN Nib ,OMs Step A 1/ 0  N =y
NBoc step B Nlc  



CbzN N \N=/)_0 NBoc step c MeO,SN N-S / 0  NidF Example NI [00293]Step A: A solution of N la
(100 mg, 0.678 mmol) and Nib (219 mg, 0.746 mmol) in N-methylpyrrolidinone (2 mL) is treated with
Cs2CO2 (331 mg, 1.01 mmol) and heated to 80 T for 2 hours. The reaction is cooled to room
temperature, diluted with ethyl acetate and extracted with water twice. The organics are dried over
MgSO4, filtered, evaporated and purified on silica using a linear gradient of 0 to 50% ethyl acetate in
hexanes to afford Nlc. ESIMS 1114: for (M-1-H C16H23C1 EN202 calcd: 345.1, found: 289.0
(M-tBu+H+). [00294]Step B: By following a similar procedure as the one used for preparing B1 from
isopropyl 44(6-chloropyridin-3-yloxy)methyl)piperidine-1-carboxylate except substituting Nle for
isopropyl 44(6-chloropyridin-3-yloxy)methy1)piperidine-1- carboxylate and benzyl
piperazine-l-carboxylate for 1-(methylsulfonyl)piperazine, NW is prepared; ESIMS rri,/z for (M+H)+
C28H28FN405 calcd: 529.3, found: 529.2. [00295]Step C: A solution of Nld (132 mg, 0.25 mmol) in a
mixture of methanol and dioxane (2 nth, 1:1) is treated with 10 mg of 5% Pd/C and hydrogenated
overnight at balloon pressure. The atmosphere in the reaction is then exchanged back to N, and the
reaction is filtered through Celite(r) and the the solvent is removed. The resulting oil is coevaporated
with toluene twice, dissolved in dichloromethane (2 nth) containing triethylamine (51 mg, 0.50 mmol)
and treated with methanesulfonyl chloride (43 mg, 0.38 mmol) as a solution in dichloromethane (1 InL)
and stirred for 1 hour. The solvent   is removed and the reaction is treated with neat trifluoroacetic acid
(3 niE). After 20 minutes of stirring, the solvent is removed and the reaction is coevaporated with
toluene twice and treated with dichlormethane (2 mL), E3b (71 mg, 0 30 mmol) and excess
triethylamine. After 2 h of stirring, the reaction is diluted with ethyl acetate, extracted with 1 M NaOH
twice, saturated sodiumhydrogencarbonate once, dried over MgSO4, filtered, evaporated and purified
on silica gel using a linear gradient of 0 to 100% ethyl acetate in hexane; 1H NMR (400 MHz, CDC13)
87.73 (d, J = 2.5 Hz, 1 H), 7.07 (dd, J= 2.5, 13.0 Hz, 1H), 4.14(m, 2H), 3.80(d, J= 6.3 Hz, 2H), 3.53 (m,
4H), 3.40 (n, 4H), 2.82 (s, 3H), 2.74 (m, 2H), 1.95 (ni, 1H), 1.80 (m, 2H), 1.55 (s, 3H), 1.26 (m, 2H),
0.86 (ni, 2H), 0.62 (m, 2H); ES IMS tr//z for (M-k1-1)+ C21F132FN405S calcd: 471.2, found: 471.2.
Example 01: tert-Butyl 4-45-(4-(methylsulfony I)-2-oxopiperazin-lyl)py razin-2-y loxy )methy 1)piperidi
ne-1 -carboxy late. 0 di< NThr Me02SN()() (  NBoc Step A / 4-) N=\ / Bi  ChzNNNBoe B4b0 la   



Example 01 [00296]Step A: A sealable flask is charged with B4b (4.00 g, 11 mmol) and benzyl
3-oxopiperazine-1-carboxylate (3.02 g, 13 mmol), Pd2dba3 (295 nig, 0.32 mmol), Xantphos (560 mg,
0.97 mmol) and Cs2CO3 (10.5 g, 32 mmol). The flask is evacuated and back filled with nitrogen,
sealed, treated with dioxane (60 mL) and dipped into a preheated 120 C bathours. After 2 hours, the
reaction is cooled to room temperature, diluted with ethyl acetate and extracted with water twice. The
organics are dried over MgSO4, filtered, evaporated and purified on silica using a step gradient of 25,
50 and 75% ethyl acetate in hexanes to afford 01a; ES IMS ni,/z for (M-Boc+H)+ C22 H2sN504 calcd:
426.2, found: 426.1. [00297]Step B: A solution of 01 a (80 mg, 0.15 mmol) in Me0H (2 nth) is treated
with 10 mg of 5% Pd/C and hydrogenated at balloon pressure overnight. The catalyst is removed by
filtration through Celite(r) and the solvent is removed. The residue is coevaporated with toluene twice,
dissolved in dichloromethane (2 mL) and treated with excess triethylamine followed by
methanesulfonyl chloride (21 mg, 0.18 mmol) dissolved in dichloromethane (1 mL). After 1 hour of
stirring, the reaction is diluted with ethyl acetate and extracted with water twice. The organics are dried
over MgSO4, filtered, evaporated and purified on silica using a linear gradient of 30 to 100% ethyl
acetate in hexanes to afford 01; 1H NMR (400 MHz, CDC13) .3 8.66 (d, J= 1.4 Hz, 1H), 8.02(d, J= 1.4
Hz, 1H), 4.19 (d, J= 6.5 Hz, 2H), 4.15 (m, 2H), 4.13 (s, 2H), 4.08 (m, 2H), 3.68 (m, 2H), 2.92 (s, 3H),
2.74 (m, 2H), 1.98 (m, 1H), 1.79 (m, 2H), 1.46 (s, 9H), 1.27 (m, 2H); ESIMS miz for (M-kNa)+
C20F131N5Na06S calcd: 492.2, found: 492.2.         Example 02: 1-Methylcyclopropyl
44(5-(4-(methylsulfony1)-2- oxopiperazin-l-y1)pyrazin-2-yloxy)methyl)piperidine-1-carboxylate. 0\ 0 /<
N 11> 'Vic2 SN/ 00  \ [00298]A sample of 01 (50 mg, 0.11 mmol) is treated with tritluoroacetic acid (1
mL) and aged for 20 minutes. The solvent is removed and the residue is treated with dichloromethane
(2 mL), excess triethylamine and E3b (30.3 mg, 0.13 mmol). After stirring for 3 hours, the reaction is
diluted with ethyl acetate, extracted with 1 M NaOH twice, saturated sodiumhydrogencarbonate once,
dried over MgSO4, filtered, evaporated and purified on silica gel using a linear gradient of 0 to 100%
ethyl acetate in hexane; 1H NMR (400 MHz, CDC13) 8.65 (d, J= L4 Hz, 1H), 8.02 (d, J = 1.4 Hz, 1H),
4.18 (d, J= 6.5 Hz, 2H), 4.12(s. 2H), 4.12 (in, 2H), 4.07 (n. 2H), 3.67 Om 2H), 2.93 (s. 3H). 2.72 (m,
2H), 1.98 (m, 1 H), 1.79 (m, 2H), 1.54 (s, 3H), 1.25 (m, 2H), 0.87 (m, 2H), 0.62 On, 2H); ES IMS iniz
for (M+H)+ C20H20N506S calcd: 468.2, found: 468.1. Example 03: 1-Methy lcyclopropy 1
4-((5-(2-oxo-4- (propy Isulfonyl)piperazin-l-yl)py razin-2-y loxy )methy IMiperidine-l-carboxy late. 0 0
S1=\ / S-N N \/ 0     



Step B 0 I INN  Step C       N=\  S-N N \ /2-0/ 0 \/ 0 Example 03 [002991Step A: By following a similar
procedure as the one used for preparing Ola from B4b except substituting Mk for B4 b, 03a is
prepared; ESIMS ni/z for (M+H)+ C22H34N506 calcd: 524.2, found: 524.2. [003001Step B: A solution
of 03a (3.01 g, 0.15 mmol) in Me0H (30 mL) is treated with 101 mg of 20% Pd(OH)2/C and
hydrogenated at balloon pressure for 5  hours. The catalyst is removed by filtration through Celite(r)
and the solvent is removed to afford 03b; ESIMS tniz for (M+H)+ C19H2814504calcd: 390.2, found:
390.1. [003011Step C: A solution of 03b (203 mg, 0.52 mmol) in dichloromethane (1.5 niL) is treated
with triethylamine (55 mg, 0.54 mmol) and n-propanesulfonyl chloride (77 mg, 0.54 num') and stirred
for 4 hours. Then, another identical portion of triethylamine and n-propylsulfonyl chloride is added and
the reaction is stirred overnight. The reaction mixture is then loaded directly onto a silica gel column
and eluted with a linear gradient of 0 to 100% ethyl acetate in hexane to afford 03; 1H NMR (400 MHz,
CDC13) 88.65 (d, J = 1.4 Hz, 1H), 8.02 (d, J = 1.4 Hz, 1H), 4.18 (d, J =6.5 Hz, I H), 4.17 (m, 2H), 4.15
(s, 2H), 4.05(m, 2H), 3.70(m, 2H), 3.01 (m, 2H), 2.75 (dd, J = 12.3, 12.2 Hz, 2H), 1.98 (m, 1H), 1.89
(m, 2H), 1.79 (m, 2H), 1.55 (s, 3H), 1.26 (m, 2H), 1.09 (t, J = 7.4 Hz, 3H), 0.86 (m, 2H), 0.62 (m, 2H);
ESIMS in/z for (M-k1-)+ C22H3414506S calcd: 496.2, found: 496.2.        Example 04:
1-Methylcyclopropyl 44(5-(4-(isopropylsulfony1)-2- oxopiperazin- 1 -yl)py
razin-2-yloxy)methyl)piperidine-l-carboxylate 



0 0  /.< / 0  S-NN / 0 (  OP.  0 11003021By following a similar procedure as the one used for preparing
03 from 03b except substituting 3-chloropropanesulfonyl chloride for n-propanesulfonyl chloride, 04 is
prepared; 1H NMR (400 MHz, CDC13) 6 8.65 (d, J = 1.4 Hz, 1H). 8.02 (d, J = 1.4 Hz. 1H), 4.21 (s.
2H), 4.19 (In. 2H), 4.19 (d, J = 6.5 Hz. 2H). 4.04 (In. 2H), 3.75 (m, 2H), 3.28 (sept., J = 6.8 Hz, 1H),
2.75 (dd, J = 12.3, 12.3 Hz, 2H), 1.98 (m, 1H), 1.78 (In. 2H), 1.55 (s, 3H). 1.40 (d, J = 6.8 Hz, 6H).
1.26 (In. 2H). 0.87 (m, 2H). 0.62 (m, 2H); ESIMS 1114: for (M+H)+ C22E1341\1506S calcd: 496.2,
found: 496.2.        Example 05: 1-Methylcyclopropyl 44(5-(4-(3-chloropropylsulfony1)-2- oxopiperazin-
1 -yl)py razin-2-yloxy)methyllpiperidine-l-carboxylate Cl0b0  0  H S-NN()111). [00303]By following a
similar procedure as the one used for preparing 03 from 03b except substituting iso-propylsulfonyl
chloride for n-propylsulfonyl chloride, 05 is prepared;1H-NMR (400MHz, CDC13) 8 8.65 (d, J= 1.4 Hz,
1H), 8.02 (d, J= 1.4Hz, 1H), 4.21 (in, 2H), 4.18 (d, J = 6.6 Hz, 2 H), 4.17 (s, 2H), 4.07 (in, 2H), 3.71 (in,
4H), 3.21 (in, 2H), 2.75 (dd, J= 12.4, 12.3 Hz, 2H), 2.33 (in, 2H), 1.97 (m, 1H), 1.79 (m, 2H), 1.55 (s,
3H), 1.26 (m, 2H), 0.86 (m, 2H), 0.62 (in, 2H); ESIMS calcd. for C22H33C1N506S [M+H]+ 530.2,
found 530.3. [00304] Example 06: 1-Methyleyclopropyl 4-((5-(2-oxo-4-(3-(pyrrolidin-l-
yEpropylsulfonyl)piperazin-l-yEpyrazin-2-yloxy)methybpiperidine-1-earboxylate
p0 0  -"S-NN       A solution of 05 (15 mg, 0.03 mmol) in N,N-dimethylfonnamide (700 uL) is treated
with pyrrolidine (23 uL, 0.28 mmol) and subjected to microwave irradiation (200 C, 5 mm). The
solution is purified using mass directed reverse phase HPLC to afford 06; 1H NMR (400 MHz, CDC13)
8 8.67(d, J = 1.2 Hz, 1H), 8.04(d, J = 1.2 Hz, 1H), 4.20 (d, J = 6.8 Hz, 2H), 4.18 (s, 2H), 4.07 (in, 2H),
3.72 (in, 2H), 3.18 (in, 2H), 2.77 (in, 2H). 2.66 (m, 2H), 2.59 (br s, 3H), 2.07 (m, 3H),1.83 (m, 5H), 1.57
(s. 3H), 1.28 Om 2H), 0.89 (in, 2H), 0.65 (in, 2H); ESIMS m/z for (M+H)+ C26H41N606S calcd: 565.3,
found: 565.2. 



[00305]By following a similar procedure as for the one used for the preparation of 06 from 05 except
substituting the appropriate amines for pyrrolidine, the following examples are obtained:    07 0 0
0/N=\ ,11 -S-NN-._ 8-0i\0_e" /Th//\-/N\CN-' / 0N-1  0 \-/ 'II NMR (4(30 MHz, CDC13) 58.64 d, I = 1.6
H7, 111), 8.04 (d. I = 1.6 Hz. 111).4.20 (d, I = 64 Hz, 2H), 4.18 (s, 211), 4.07 (m, 211), 3.72 (M, 411).
3.32 (m, 8H), 3.15 (m, 2H), 2.77 (m, 21-1). 2.46 (m, 4H), 2.02 (m, 411), 1.80 (m, 211), 1.56 (S, 3H),
1.29 (m. 2H). 0.87 (m, 2H), 0.64 (m, 211); ESIMS r))/z for (M+10+ C261111N6078 calcd: 581.3,
found: 581.2. 08 0p  111NMR (400 MHz. CDC13) 5849 d, J = 1.411z, 111), 7.86 (d, J = 1.4 Hz,
11113. 4 03 (d, I = 6.4 H7, 211), 4.00 (s, 211). 3.89 (m, 2H), 3.54 (m, 211), 2.97 (m, 211), 2.59 (m,
2H), 2 33 (m, 2H). 2.12 (s, 6H), 1.87 (m, 4H), 1.64 (m, 2H), 1.39 (s, 311), 1.10 (m, 211), 0.71 (m, 211),
0.46 (m, 210; ES1MS )71/z for (M+Hyk C241-1:39N606S calcd: 539.3. found: 539.2.  0,11/\N- - S -
NN\/ 'N- \N _//0 



/   09 0 0  .11 0/N-(k_ N=\\ --s-.8-() \-/\ N( CN -1/0 ' H NMR (400 MHz. CD(71.3) 38.44 (d, I = 1.6 Hz,
111). 7.81 (d, I = 1.6 Ilz, 111), 3.98 (d, J = 6.8 11z, 211), 3.94 (s, 2113. 3 84 (m, 2H), 3.48 (m, 21-1).
2.98 (m, 3H), 2.89 (m, 2.31m, 211  1H), 1.65 (m, 41-1). 1.34 (s. 3H). 1.05 (m, 211), 0.66 (m, 211),
0.41 (m, 211); ESTMS rn/z for (M+H)4 (72511)9N606S calcd: 551 3, found: 551.3.  010 0 0i<N- 0,11/
Fmt\ jr/\/N\/- N  0 r. \/ ' H NMR (400 MHz. CD(71.3) 38.51 (d, I = 1.2 Hz, 111). 7.88 (d, I = 1.2 Ilz, 111),
4.04 (d, J = 6.411z, 211), 4.01 (s, 2113. 3 91 (m, 3H), 3.56 (m, 211). 3.43 (t, I = 12.0 Hz, 4H), 2.97 (m
7113 76 (m 411) 1.84 (D, 111), 1.78 (m, 211), 1.66 (m, 2H), 1.41 (s. 311). 1.13 (m, 2H), 0.73 (m, 2H),
0.48 (m, 2H); ES1MS m/z for (M+11)T (72511)7F3N606S calcd: 587.3, found: 587.2. 



011 0 -S-6N-Ct /)-0 \Oil> HOGj__/' N-\(N 4 /N7 IN-0 110 ' H NMR (400 MHz. CD(71.3) 38.57 (d, I = 1.4
Hz, 111). 7.95 (d, I = 1.4 H Z, 111), 4.12 (d, J = 6.411z, 211), 4.10 (s, 2113. 4 06 (m, 2H), 3.98 (m,
311). 3.64 (m, 2H), 3.07 (m, 211), 2.94 (m, 211), 2.68 (m, 211), 2.58 (m, 2H), 2.43 (dd, I = 3.6,
10.4 Hz, 211). 1.95 (m, 411). 1.72 (m, 211), 1.48 (s, 311), 1.18 (m, 2H), 0.80 (m, 214), 0.56 (m, 2H);
ESIMS n)/z for (M+H)' C261141N608S calcd: 597.3, found: 597.3. 012 -------; \/ N-' c..--,c 0 0 /N,\ O.!'/
,5-NN N-c_ /)-()\ \-/N (/ 



\     () N-4'.  / 0 'II NMR (400 MHz. CDC13) 88.67 (d, J = 1.2 Ilz, 111), 8.04 (d, J = 1.2 Hz, 111), 7.54
(d, I = 1.6 H7, IT-T), 7.46 (d, I = 1.6 Hz, 111). 6.29 (m, 111), 4.35 (m, 211), 4.20 (d, J = 6.4 Hz, 211),
4.12 (s, 211), 4.05 (m, 3H), 3.68 (m, 211), 2.99 (m, 2H), 2.77 (m, 2H), 2.45 (m, 2H), 2.00 (m, 111),
1.82 (m, 211), 1.57 (s, 3H), 1.28 (m, 211), 0.89 (m, 2H), 0.64 (m, 2H); ESIMS ink for (M+11)+
C231136N706S calcd: 562.2, found: 562.3.  Example 013: 1-Methylcyclopropyl
445-(2-oxo-4-(2-(pyrrolidin-1-
yflethylsulfonyl)piperazin-1-yl)pyrazin-2-yloxy)methyl)piperidine-1-carboxylate    03b013a 0 0 /(I N=\
0,11/ -`S-N N-S_ 4)-0 K\ 0 N -' / 0Example 0130 Step A: A solution of 03b (600 mg, 1.51 mmol) in
dichloromethane (10 mL) is  treated with N,N-di isopropylethylamine (521 uL, 3.02 rnmol) and
2-chloroethanesulfonyl chloride (173 uL, 1.66 minol) and stirred for 2 hours. The reaction mixture is
then loaded directly onto a silica gel column and eluted with a linear gradient of 0 to 100% ethyl
acetate in hexane to afford 013a. ESIMS m/z for (M+H)+C211-130N506S calcd: 480.2, found: 480.2.
Step B: A solution of 013a (15 mg 003 mmol) in N,N-dimethylformamide (1 mL) is treated with
pynolidine (26 pL, 0.31 rnmol) and stirred for 16 hours at room temperture. The solution is purified
using mass-triggered reverse phase HPLC to afford 013. 1H NMR (400 MHz, CDC13) .3 8.68 (d, J =
1.4 Hz, 1 H), 8.04 (d, J = 1.4 Hz, 1 H), 4.20 (in, 4H), 4.06 (m, 3H), 3.72 (m, 2H), 3.34 (m, 2H), 3.04 (m,
2H), 2.75 (m, 6H), 2.00 (m, 1H), 1.83 (in, 6H), 1.57 (s, 3H), 1.28 (in, 2H), 0.89 (in, 2H), 0.64 (in, 2H);
ESIMS m/z for (M+H)+ C25H39N606S calcd: 551.3, found: 551.2. By following a similar procedure as
for the one used for the preparation of 013 from 013a except substituting the appropriate amines for
pyrrolidine, the following examples are obtained: 



Ex. Structure Analytical data 014       o 0i< 111NMR (400 M1lz, C'DC.133 5 8.67 (d, J = 1.4 11z, 111),
8.04 (d, J = 1.4 Hz, 1H), 4.20 (m, 4H), 4.06 (m, 3H), 3.73(2H), 3.26 (m, 2H), 2.84 On 211) 2.77 On,
211), 2.33 ,,(s, ), (m, 1H1.82 (m, 2H), 1.57 (s, 3H), 1.28 (in, 2H), 0.89 (in, 211), 0.64 (in, 211); ES1MS
ink for (M+H)+ (72;H(7N606.5 calcd: 525.3, found: 525.2.  N=?)_ --.5-NN-4\_ iqK\ /0 /\/\ N\N-4,   -N0 \
015 o 0/ /e< ITT NMR (400 MHz, CDC13.) 3 8.68 (d. J = 1.2 Hz. 1H). 8.04 (d, I = 1.2 Hz, 111). 4.21
(m, 4H), 4.08 (m, 211), 3.72 (in, 611), 3.25 (in, 211), 2.88 On, 2H), 2.77 On, 2H), 2.53 (in, 4H), 2.00
(in, 1H), 1.81 (in, 211), 1.57 (s, 311), 1.28 (in, 211), 0.89 (in, 2H), 0.64 (in, 2H); F.STMS ink for (M+Hr
C25H39N607S calcd: 567.3, found: 567.2.  N- 



Q0,11  ) \-_,/\0\\ /.__,/N    / (iN    016 0 0 / ' \ 0 \N / IHNMR (400 MHz. CDC13) 8 8.60 (d, J = 1.2 Ilz,
111), 7.95 (d, J = 1.2 Hz, 111), 4.15 (F., 211). 4.12 (cl, I = 6.4 Hz, 2H), 3.97 (in, 21-1), 3.65 (m. 3H),
3.15 (n, 3H), 2.98 (n, 2H), 2.77 On, 211), 7.68 On, 211), 1.98 (m, 2H), 1.94 (in, 1H), 1.73 (m, 2H), 1.48
(s, 3H), 1.19 (m, 2H), 0.80 (in, 211), 0.55 (in, 211); ESIMS ink for (M+11)+ C241-1,7N606S calcd:
537.3, found: 567.3.  N=5_    



--.S-N N -4\_ /q __/\ /\\ N r-ThIS    017 0 0 (  \0 iNI- 0 III NMR (400 MHz. CDC13) 3 8.68 (d. I = 1 6 Hz.
1H). 8.04 (cl, I = 1.6 Hz, 111). 4.20 (m, 5H), 4.07 (m, 311), 3.74 (n, 211), 3.66 (t, J = 11.6 Hz, 411),
3.09 (m, 4H), 2.77 (m, 2H), 2.00 (n, 1H), 1.81 (n, 2H), 1.57 (s, 311), 1.29 (n, 211), 0.89 (n, 2H), 0.64
On, 2H); ESIMS ink for (M+H)+ C24H35F2N606S calcd: 573.2, found: 573.2.  N=\ ()N0 ...ri/ `S-N-*_
/1- j__/N 



c_i\\ F-r\MEN    018 0 0,i1/N= \ 'S-N\O \7\ N /\ /--/-_ t Itoo.RN OH ( 0 \ 1`4- , . /0 IHNMR (400 MHz.
CDC13) 88.56  (l, J = 1.411z, 111), 7.95 (d, J = 1.4 Hz, 111), 4.15 (F., 211). 4.12 (cl, I = 6.4 Hz, 2H),
4.03 (m, 21-1), 3.98 (m. 2H), 3.66 (n, 2H), 3.26 (n, 2H), 2.95 (n, 411), 2.68 (n, 211), 2.48 (cid, I = 3.2,
10 Hz, 2H), 1.91 (m, IH), 1.72 (n, 2H), 1.48 (s, 3H), 1.20 (in, 211), 0.80 (in, 211), 0.56  (m, 2H); ESIMS
ink for (M+H)4 C25H39N608S calcd: 583.3. found: 583.3. 019 0 



0  \) IHNMR (400 MHz. CDC13) 68.55 (d. J = 1.2 Hz. 1H). 7.94 (d, I = 1.2 Ilz, 111), 7.48 (d, J = 2.0 Ilz,
111), 7.41 (d. J = 2 0 Hz, 1H), 6.19 (m, 1H), 4.52 (m, 2H), 4.11 (d. I = 6.4 HZ, , On, 211),    211)m,
2H), 3.40 (m, 2H)  3.65 ( 2H), 1.91 (n, 1H), 1.72 (n, 2H),  1.48 (s, 311), 1.18 (in, 211), 0.80 (in, 2H),
0.56 (in, 2H); F,SIMS fez for (M+H)+ C24H34N1706S calcd: 548.2. found: 548.2.  N=\ 0.11/ ---s -NN-N
(k_ /1-0\ r_./ QN       N /0   Example 020: 1-methyleyelopropyl 445441(1-
(dimethylamino)eyelopropyl)methylsulfony1)-2-oxopiperazin-1-Apyrazin-2-
yloxy)methyl)piperidine-1-earboxylate.         Step A: A solution of piperazin-2-one (36.5 mg, 3.7 mmol)
in dichloromethane (10 mL) is treated with triethylamine (74 mg, 0.73 mmol) followed by M33e (108
mg, 3.7 mmol) and stirred overnight. The solvent is removed and the residue is dissolved in
dimethylformamide, filtered and purified by mass triggered reverse phase HPLC to afford 020a;
ESIMS tniz for (M+H) C14H191\120552 calcd: 359.1, found: 359.0. 



Step B: A solution of 020a (71.7 mg, 0.20 mmol) in 2 M dimethylamine in tetrahydrofuran solution (6
mL, 12 mmol) is treated with potassium tert-butoxide (34 mg, 0.30 mmol) and stirred for 1 hour at
room temperture The solvent is removed and the residue is dissolved in dimethylformamide, filtered
and purified by mass triggered reverse phase HPLC to afford 020a; ESIMS m/z for (M+H)+
C10H20N303S calcd: 262.1, found: 262.1.      Step C: By following a similar procedure as the one
used for preparing 03a from Mla except substituting 020b for benzyl 3-oxopiperazine-1-carboxylate,
020 is prepared: 11-1-NMR (400MHz. CDC13) 6 8.65 (d, J= 1.4 Hz. 1H). 8.02 (d, J= 1.4Hz. 1H). 4.25
(m, 2H), 4.19 (d. J= 6.5 Hz, 2H), 4.17 (s. 2H), 4.04 (m. 2H), 3.700, 2H), 3.16(s, 2H). 2.75 (dd. J = 15.2.
13.8 Hz, 2H). 2.29 (s, 6H). 1.98 (m, 1H), 1.80 (m, 2H), 1.55 (s, 3H), 1.27 (m, 2H), 0.88 (m, 6H), 0.62
(m, 2H); ESIMS calcd. for C25E119N606S [M+H] 551.3, found 551.4.       Example 021: 1
-Methylcyclopropyl 44(5-(4-(3-hydroxypropylsulfony1)-2-
oxopiperazin-l-y1)pyrazin-2-yloxy)methyl)piperidine-l-carboxylate. 0 o 0,11/ N / X__/ I10-/   0 ji<
(3*S11-Ni N-Cic 0 /   c 05: R=C11 Step A c 021a: R=OCHO Step B Example 021: R=OH       Step A: A
solution of 05 (2.76 g, 5.2 mmol), Nal (790 mg, 5.3 mmol) and sodium formate (1.06 g, 15.6 mmol) in
dimethylformamide (30 mL) is heated at 120C for 2 hours. The mixture is diluted with water, extracted
with ethyl acetate (2x) and the organics are washed with water & brine, dried (MgSO4), filtered and
concentrated to provide crude 021a, which is used in the next step without further purification; ESIMS
m/z for (M+H)+ C23H34N508S calcd: 540.2, found: 540.2.       Step B: A solution of 021a (crude from
the last step) in a 1:1 mixture of methanol and water (40 mL) is treated with sodiumhydrogencarbonate
(2.2 g, 26.0 mmol) and stirred at room temperature for 1 hour. The mixture is extracted with ethyl
acetate and the organics are washed with brine, dried (MgSO4), filtered and concentrated. The
residue is purified on silica gel using 0-10% methanol in dichloromethane to afford 021; 1H NMR (400
MHz, CD03) Fl 8.66 (d, J = 1.4 Hz, 1H), 8.04 (d, J = 1.4 Hz, 1H), 4.20 (m, 4H), 4.08 (m, 2H), 3.82 (m,
2H), 3.74 (m, 2H), 3.22 (m, 2H), 2.77 (m, 2H), 2.12 (m, 2H), 2.00 (m, 1H), 1.83 (m, 2H), 1.74 (t, J = 4.8
Hz, 1H), 1.60 (s, 2H), 1.57 (s, 3H), 1.28 (m, 2I-1), 0.89 (m, 21-1), 0.65 (ni, 2H); ESIMS at/z for
(M-k1-1)+ C22H34N507S calcd: 512.2, found: 512.2.        Example 022: 1-Methylcyclopropyl
41(5-(4-(3-acetoxypropylsulfony1)-2- oxopiperazin- 1 -yl)py
razin-2-yloxy)methyl)piperidine-l-carboxylate. 



11 /N- AcO\  0 S-NN / () \/0 /o [00306]By following a similar procedure as the one used for preparing
M19 from M5 except substituting 05 for M5, 022 is prepared; 11-1-NMR (400MHz, CDC13) ti 8.65 (d,
J= 1.4 Hz, 1H), 8.02 (d, J= 1.4 Hz, 1H), 4.19 (in, 8H), 4.06 (in, 2H), 3.72 (in, 2H), 3.12 (in, 2H), 2.75
(dd, J= 12.4, 12.4 Hz, 2H), 2.15-2.22 (in, 2H), 2.08 (s, 3H), 1.98 (in, 1H), 1.79 (in, 2H), 1.55 (s, 3H),
1.27 (in, 2H), 0.86 (in, 2H), 0.62 (in, 2H); ESIMS calcd. for C24H36N508S [M+H]+ 554.2, found 554.2.
Example 023: 1-Methylcyclopropyl 44(5444241-
hydroxycyclopropyl)ethylsulfony1)-2-oxopiperazinThyl)pyrazin-2-
yloxy)methyl)piperidine-1-carboxylate.   HO    [003071 Step A: By following a similar procedure as the
one used for preparing M46 from M46b except substituting piperazin-2-one for Mlc and purifying by
HPLC, 023a is prepared; ESLMS calcd. for C11H19N205S [M+H]+ 291.1, found 291.1.         Step B:
By following a similar procedure as the one used for preparing 03a from Mla except substituting 023b
for benzyl 3-oxopiperazine-1-carboxylate, 023b is prepared; ESIMS calcd. for C26H38N508S [M+H]
580.2, found 580.3.         Step C: A solution of 023b (37.4 mg, 0.65 mmol) in methanol (1 mL) and
water (0.1 mL) is treated with LiOH (5.7 mg, 0.1 mmol) and stirred overnight. The reaction is then
purified directly by mass triggered reverse phase HPLC to afford 023e. ESIMS calcd. for
C24H38N508S [M+Hr 556.2, found 556.2.         Step D: A solution of 023c (20 mg, 0.036 mmol) in
dichloromethane (1 mL) is treated with HATU (13.7 mg, 0.036 mmol) and N,N-diisopropylethylamine
(4.6 mg, 0.036 mmol) and stirred overnight. The solvent is removed and the residue is dissolved in
methanol and purified directly by mass triggered reverse phase HPLC. 1H-NMR  (400MHz, CDC13)
58.64 (d, J= 1.4 Hz, 1H), 8.02(d, J= 1.4 Hz, 1H), 4.25 (m, 2H), 4.20 (s, 2H), 4.18 (s, 2H), 4.06 (rn, 2H),
3.73 (m, 2H), 3.33 (ddd, J = 7.7, 5.3, 5.3 Hz, 2H). 2.74 (dd. J = 12.1 12.1 Hz, 2H). 2.27 (s, 1H). 2.07
(ddd. J= 7.7. 5.2, 5.2 Hz. 2H), 1.98 (m, 1H), 1.80 (m, 2H), 1.55 (s, 3H), 1.26 (m, 2H), 0.86 (m, 4H),
0.62 (m, 2H), 0.57 (m, 2H); ES IMS calcd. for C24Ff6N507S [M+FI]E 538.2, found 538.8. Example
024: 1-Methylcyclopropyl 44(5-(4-(3-aminopropylsulfony1)-2- oxopiperazin- 1 -yl)py
razin-2-yloxy)methyllpiperidine-l-carboxylate.              By following a similar procedure as the one used
for preparing M18 from M6 except substituting 05 for M6, 023b is prepared; 1H NMR (400 MHz,
CDC13) 6 8.45 (d. J = 1.4 Hz. 1H), 7.82 (d, J = 1.4 Hz. 1H), 3.99 (d. J = 6.8 Hz, 2H), 3.97 (s, 2H), 3.86
(m. 2H), 3.51 (m. 2H). 2.96 (m. 2H). 2.68 (t. J = 6.8 Hz, 2H), 2.55 (m, 2H), 1.78 (m, 3H), 1.60 (m, 2H),
1.35 (s, 3H), 1.18 (br s. 2H). 1.06 (m, 2H), 0.67 (m. 2H). 0.42 (m. 2H); ESIMS m/z for (M+Hr
C22I-115N606S calcd: 511.2, found: 511.2. 



Example 025: 1-Methylcyclopropyl 445-(4-(2-(1,3-dioxoisoindolin-2-
yOethylsulfony1)-2-oxopiperazin-l-y1)pyrazin-2-yloxy)methyl)piperidine-1- carboxylate. By following a
similar procedure as the one used for preparing 03 from 03b  except substituting
2-(1,3-dioxoisoindolin-2-yl)ethanesulfonyl chloride for npropanesulfonyl chloride. 025 is prepared;
-1FINMR (400 MHz, CDC13) 8 8.58 (d, J = 1.4 Hz, 11-1), 7.94(d, J = 1.4 Hz, 1H), 7.80 (m, 2H), 7.67
(m, 2H), 4.10(s, 7H), 3.99 (m, 2H), 3.67 (m, 2H), 3.40 (t, J = 6.8 Hz, 2H), 2.68 (in, 2H), 1.94 (in, 1H),
1.73 (in, 2H), 1.50 (s, 31-1), 1.20 (m, 2H), 0.80 (m, 2H), 0.55 (m, 2H); ESIMS m/z for (M-k11)+
C29H35N608S calcd: 627.2. found: 627.2. Example 026: 1-Methylcyclopropyl
445-(4-(2-aminoethylsulfony1)-2-oxopiperazin1 -yl)py razin -2-y loxy )methy Opiperidine-l-carboxylate.
n0 / 0 ( 0.11 "S-N 0 N H,N0         A solution of 025 (15 mg, 002 mmol) in ethanol (2 mL) is treated with
hydrazine (8 1.1L, 0.24 minol) and stirred for 1 hour. The solution iss concentrated and purified using
mass-triggered reverse phase HPLC to afford 026; 1H NMR (400 MHz, CDCI3) 68.51 (d, J = 1.4 Hz,
1H), 7.88 (d, J = 1.4 Hz, 1H), 4.05 (in, 4H), 3.92 (in, 2H), 3.58(m, 2H), 3.10 (n, 2H), 3.03 (n, 2H), 2.61
(m, 2H), 1.85 (m, 1H), 1.66 (m, 2H), 1.41 (s, 3H), 1.13 (m, 2H), 0.73 (m, 2H), 0.49 (in, 2H); ESIMS m/z
for (M+H)+ C211-133N606S calcd: 497.2, found: 497.2. Example 027: 1 -Methy Icy clopropyl
4-45-(4-(2-amino-2-oxoethy Isulfony1)-2-
oxopiperazin-1-yl)pyrazin-2-yloxy)methybpiperidine-1-carboxylate.  0 0  N- 011 0N /\ H2N   0 HN N
-CH/ 0  \(  



Step A 0\( N-'  0 03b027a: R=OBn Step B 027b: R=OH 0 N=\ 0.11 'S-Nd-0 (() / N-4' IN0 027c 0OMe
Me0 ,11 /N=\ Step B0-N NINT-' Example 027          Step A: By following a similar procedure as the one
used for preparing 03 from 03b except substituting benzyl 2-(chlorosulfonyl)acetate for
n-propanesulfonyl chloride, 027a is prepared; ESIMS tn/z, for (M+H)+ Cl8H36N5O5S calcd: 602.2,
found: 602.1.          Step B: By following a similar procedure as the one used for preparing M48 from
M48e, 027b is prepared; 1H NMR (400 MHz, CDC13) 38.37 (d, J = 1.2 Hz, tH), 7.80(d, J = 1.2 Hz,
1H), 4.11 (s, 2H), 3.96 (m, 3H), 3.84 (m, 5H), 3.59 (m, 2H), 2.53 (m, 2H), 1.76 (m, 1H), 1.57 (m, 2H),
1.32 (s, 3H), 1.05 (m, 2H), 0.64 (m, 2H), 0.40 (m, 2H); ESIMS fez for (M-1-1-1)+ C21H30N508S calcd:
512.2, found: 512.1.          Step C: A solution of 027b (60 mg, 0.12 mmol), HATU (89 mg 0 23 mmol)
and 2,4,6-trimethoxybenzylamine-HC1 (33 mg, 0.14 mmol) in dichloromethane (10 mL) is treated with
diisopropylethylamine (61 pt, 0.35 mmol) and the mixture is stirred at room temperature for 14 hours.
The mixture is diluted with water and extracted with dichloromethane. The organics are dried, filtered,
and concentrated to provide 027c, which was used without further purification. ESIMS in/z; for (M+H)+
C31I-43N6010S calcd: 691.3, found: 691.2. Step B: A solution of 027c (0.12 mmol) in
dichloromethane (2 InL) is treated with TFA (1 mL) and aged for 1 hour at room temperature. The
residue is concentrated and purified using mass-triggered reverse phase HPLC to afford 027; 1H NMR
(400 MHz, CDC13) 8.59 (d, J = L6 Hz, 1H), 7.95 (d, J = 1.6 Hz, 1H), 4.19 (s, 2H), 4.12 (d, J = 6.4 Hz,
2H), 3.99 (in, 2H), 3.90 (s, 2H), 3.72 (in, 2H), 2.68 (in, 3H), 1.89 (m, 1H), 1.72 (m, 21-1), 1.48(s, 31-1),
1.13 (m, 21-1), 0.80 (m, 2H), 0.55 (m, 2H); ESIMS m/z for (M+H)+ C211131N607S calcd: 511.2,
found: 511.2.         Example 028: 1-Methylcyclopropyl 4-05-(4-(2-(dimethylamino)-2- oxoethy
Isulfony1)-2-oxopiperazin-l-y1)py razin-2-yloxy)methyl)piperidine-lcarboxylate. 



/() 0 /\/N () \(\ 011> / N-( 0 --S-NN -N   0          By following a similar procedure as the one used for
preparing 027c from 027b except substituting dimethylamine-HO for 2,4,6-trimethoxybenzylamine-HC,
028 is prepared; 1H NMR (400 MHz, CDC13) 88.67 (d, J = 1.6 Hz, 1F), 8.03 (d, J = 1.6 Hz, 1H), 4.28
(s, 2H), 4.19 (in, 4H), 4.06 (in, 2H), 3.82 (s, 2H), 3.23 (s, 3H), 3.04 (s, 3H). 2.77 (m, 2H), 2.00 (m, 1H),
1.81 (m, 2H), 1.57 (s, 3H), 1.28 (m. 2H), 0.88 (m. 2H), 0.64 (in, 2H); ESIMS m/z for (M+H)+
C23H35N607S calcd: 539.2, found: 539.2.         Example 029: 1-Methylcyclopropyl
4-05-(4-(1-(dimethylamino)-2- methyl-l-oxopropan-2-ylsulfony1)-2-oxopiperazin-1-3.1)pyrazin-2-
yloxy)methyl)piperidine-1-carboxylate.  () 0 N-  0.11/ /.  0 --S-N \/ N     \ 



-N (,,,,,  ./N-i, () \    Step A 0 N N-0-0  N-(' 13n:11-   0 029a p 0  N= \ 0 Ozzli S-N N-0-01...tel, C _No
0"s1 LI \ -c\v,, /\0 -(-.., \/ \ Ni \-CMIC { r,-(.. \ -/NN-( HO2C //0 \ 029bExample 029          Step A: A
solution of 027a (200 mg, 0.33 mmol) in dimethylformamide (5 mL) is treated with potassium
carbonate (138 fig, 1.0 mmol) and iodomethane (63 pL, 1.0 mmol) and heated at 70C for 1 hour. The
mixture is diluted with water and extracted with ethyl acetate. The organic layer is washed with water
and brine, dried (MgSO4), filtered and concentrated to provide 029a; ESIMS m/z for (M-k
C30H40N508S calcd: 630.3, found: 630.3. 



Step B: A solution of 029a (crude from Step A) and ammonium formate (-1 mmol) in methanol (5 mL)
is treated with Pd/C (wet, 10%) and heated at 80C for 1 hour. The mixture is cooled, filtered, and the
filtrate is washed with water and ethyl acetate. The layers are separated and the organic layer is
washed with IN HC1 and brine, then dried over MgSO4, filtered and concentrated. The residue is
purified using mass-triggered reverse phase HPLC to afford 029b;NMR (400 MHz, CDC13) 6 8.61 (d,
J = 1.6 Hz, 1H), 8.05 (d, J = 1.6 Hz, 1H), 4.43 (s, 2H), 4.21 (d, J = 6.4 Hz, 2H), 4.05 (in, 2H). 3.87 (br
s, 2H), 2.78 (m, 2H), 2.03 (m, 1H), 1.82 (s, 6H), 1.57 (s. 3H), 1.28 (m. 2H), 0.89 (in, 2H), 0.65 (in, 2H);
ESIMS m/z for (M+H)+ C23H34N508S calcd: 540.2, found: 540.1.          Step C: By following a similar
procedure as the one used for preparing 027c from 027b except substituting dimethylamine-HC1 for
2,4,6-trimethoxybenzylamineHCI and 029b for 027c, 029 is prepared; NMR (400 MHz, CDC13) 68.51
(d, I = 1.4 Hz. 1H). 7.87 (d, J = 1.4 Hz. 1H). 4.14 (s, 2H). 4.04 (d, J = 6.4 Hz, 2H). 3.88 (m. 2H). 3.66
(s, 2H), 2.60 (in, 2H), 1.84 (in, 1H), 1.65 (m, 2H), 1.54 (s, 6H), 1.41 (s, 6H), 1.11 (m, 2H), 0.73 (m, 2H),
0.48 (m, 2W; ESIMS m/z for (M+H)+ C25H39N607S calcd: 567.3, found: 567.2.         Example 030:
1-Methylcyclopropyl 44(5- (4-(1-amino-2-methy1-1- oxopropan-2-ylsulfony1)-2-oxopiperazin- 1 -y 1)py
razin-2-y loxy )methy 1) pi pe ridine- 1 - carboxylate.  0 ()  0.11 /N 0 '"S-NN I,N  By following a similar
procedure as the one used for preparing 027 from 027b except substituting 029b for 027b, 030 is
prepared:NMR (400 MHz. CDC13) .3 8.66 (d, J = 1.4 Hz, 1H), 8.03 (d, J = 1.4 Hz, 1H), 4.23 (s, 2H),
4.20J = 6.4 Hz, 2H), 4.02 (m, 2H), 3.78 (s, 2H), 2.77 (m. 2H), 2.00 (n. 1H), 1.81 (s. 6H). 1.57 (s. 3H).
1.27 (in, 2H), 0.89 (m, 2H), 0.64 (m, 2H); ESIMS m/z for (M+H)+ C23H35N607S calcd: 539.2, found:
539.2.         Example 031: 1-Methyley clopropy 1 4-05-(4-(2-(2-tert-butoxy-2-
oxoethylamino)ethylsulfony1)-2-oxopiperazin-1-yl)pyrazin-2- y loxy)methyl)piperidine-1-carboxylate.
A solution of 013a (50 mg, 0.10 mmol), t-butylglycine-HC1 (105 mg, 0.62 mmol) and
diisopropylethylamine (108 4, 0.62 mmol) in methanol (2 inL) and dimethylformamide (2 mL) and
stirred at room temperture for 14 hours. The mixture is diluted with water and extracted with ethyl
acetate. The organics are washed with water then brine, dried over MgSO4, and filtered. The residue
is concentrated and purified using mass-triggered reverse phase HPLC to afford 031; 11-1 NMR (400
MHz, CDC13) 8   8.66 (d, J = 1.2 Hz, 1H), 8.04 (d, J = 1.2 Hz, 1H), 4.20 (s, 4H), 4.07 (ni, 2H), 3.76 (ni,
2H), 3.48 (s, 2H), 3.40 (in, 2H), 3.28 (in, 2H), 2.77 (in, 2H), 2.00 Om 1H), 1.82 Om 2H), 1.57 (s, 3H),
1.49 (s, 9H), 1.28 (ni, 2H), 0.89 (m, 2H), 0.64 (m, 2H); ES1MS trr/z for (M+H)+ C27H43N608S calcd:
611.3, found: 611.2. Example 032: 2-(2-(4-(54(14(1-Methylcyclopropoxy)carbonyl)piperidin-4-
yl)methoxy)pyrazin-2-y1)-3-oxopiperazin- 1 -yl sulfonyl)ethylamino)acetic acid. () 0  N- 



c/\ 0 (N-e> 0/ -N N NH   0 HO 0          A solution of 031 (31 mg, 0.05 mmol) in dichloromethane (1 mL)
is treated with HC1 (1 mL of 4N in dioxane) and aged for 2 hours at room temperature. The mixture is
concentrated and purified using mass-triggered reverse phase HPLC to afford the 032;NMR (400
MHz, CDC13) 8 8.51 (d, J = 1.4 Hz, 1H), 7.90 (d, J = 1.4 Hz, 1H), 4.01 (m, 4H), 3.88 (m, 2H), 3.46 (m,
8H), 2.69 (m, 2H), 1.88 (m, IFI), 1.69 (m, 2H), 1.47 (s, 3H), 1.18 (in, 2H), 0.80 (in, 2H), 0.55 (m, 2H);
ESIMS in/z for (M+H)+ C231-135N608S calcd: 555.2, found: 555.1. Example 033:
1-Methylcyclopropyl 44(5-(4-(2-guanidinoethylsulfony1)-2-
oxopiperazin-1-yl)pyrazin-2-yloxy)methyl)piperidine-1-carboxylate. 0 0  l( HN-NN N 0\(\ 011> N- y NH0
/ II          A solution of 026 (22 mg, 0.044 nunol) and 3,5-dimethoxypyrazole- 1 - carboxamidine nitrate
(13 mg, 0.066 mmol) in dimethylformamide (3 nth) is treated with diisopropylethylamine (23 qL, 0.13
mime and stirred at room temperature for 14 hours. The mixture is diluted with aqueous
sodiumhydrogencarbonate and extracted with ethyl acetate. The organic layer is washed with brine,
dried over MgSO4, filtered, concentrated and purified using mass-triggered reverse phase HPLC to
afford 033; 1H NMR (400 MHz, CDC-13)8 8.48(d, J = 1.4 Hz, 1H), 7.93 (d, J = 1.4 Hz, 1H), 4.11 (m,
4H), 4.06 (m, 2H), 3.92 (m, 2H), 3.62 (m, 3H), 2.68 (m, 2H), 1.80 (m,111), 1.72 (m, 2H), 1.18 (m, 3H),
0.80 (m, 21-0, 0.56 (m, 2H); ESIMS it//z for (M+1-0+ C22H351\1806S calcd: 539.2, found: 539.2.
Example 034: 1-Methylcyclopropyl 445-(4-(3-methy1-3-nitrobutylsulfony1)-2- oxopiperazin- 1 -yl)py
razin-2-yloxy)methyl)piperidine-l-carboxylate.           A solution of 013a (62 mg, 0.13 annol) and
2-nitropropane (116 pL, 1.29 mmol) in methanol (0.5 mL) and tetrahydrofuran (1 mL) is treated with
1,8- diazabicyclo[5.4.0]undec-7-ene (154 pL, 1.03 mmol) and stirred at room temperature for 14 hours.
The mixture is diluted with water, extracted with ethyl acetate, and washed with brine. The organic
layer is dried (MgSO4), filtered, concentrated and purified on silica gel using 0-100% ethyl acetate in
dichloromethane to afford 034; 1H NMR (400 MHz, CDC13) 8 8.59 (d, J = 1.4 Hz, 1H), 7.95 (d, J = 1.4
Hz, 1H), 4.11 (m, 41-0, 4.00 (m, 2H), 3.65 (m, 2H), 2.99 (m, 2H), 2.68 (m, 2H), 2.35 (m, 2H), 1.92
(m,111), 1.72 (m, 2H), 1.59 (s, 6H), 1.48 (s, 3H), 1.18 (in, 2H), 0.80 (m, 2H), 0.56 (m, 2H); ESIMS tii/z
for (M+Hr C24H34N608S calcd: 569.2, found: 569.2. Example 035: 1 -Methy Icy clopropy I
44(5-(4-(3-amino-3- methylbutylsulfony 1)-2- oxopiperazin-1-
yl)pyrazin-2-yloxy)methybpiperidine-1-carboxylate. 0 arz-ti- N 



/\ HoN0         A solution of 034 (105 mg, 0.18 annol) in a mixture of methanol (5 mL) and
tetrahydrofuran (4 mL) is treated with N1C12 (72 mg, 0.55 mmol) followed by sodium borohydride (21
mg, 0.55 mmol) and the resulting mixture is stirred at room temperature for 3 hours. The mixture is
diluted with ethyl acetate and filtered, then washed with saturated aqueous sodium
hydrogencarbonate and brine. The organic layer is dried (MgSO4), filtered, concentrated and purified
using mass-triggered reverse phase HPLC to afford 035; -EH NMR (400 MHz, CDC13) 8 8.63 (d, I =
1.2 Hz, 1H), 8.04 (d, I = 1.2 Hz, 1H), 4.20 (d, J = 6.4 Hz, 2H), 4.18 (s, 2H), 4.05 (m, 2H), 3.74 (m, 2H),
3.27(m, 2H), 2.75 (in, 2H), 2.00 (in, 3H), 1.80 (in, 2H), 1.56 (s, 3H), 1.35 (in, 2H), 1.29 (s, 6H), 0.88 (m,
2H), 0.64 (m, 2W; ESIMS tri/z for (M+H)+ C24H39N606S calcd: 539.3, found: 539.2. Example 036: 1
-Methy Icy clopropyl 44(54443- (dimethylamino)-3-
methylbutylsulfony1)-2-oxopiperazin-l-y1)pyrazin-2-yloxy)methyl)piperidine-1- carboxy late.          A
solution of 035 (56 mg, 0.10 rnmol) in dimethylformamide (2 mL) is treated with Ic9CO3 (43 mg, 0.31
minol) and iodomethane (13 pL, 0.21 inmol) and stirred at room temperature for 3 hours. The mixture
is diluted with water, extracted with ethyl acetate, and washed with water and brine. The organic
extracts are dried (MgSO4), filtered, concentrated and purified using mass-triggered reverse phase H
PLC to afford 036:NMR (400 MHz, CDC13) 8 8.66 (d, J = 1.2 Hz, tH), 8.04 (d, J = 1.2 Hz, 1H), 4.20(d,
J = 6.4 Hz, 2H), 4.18(s, 2H), 4.07 (m, 2H), 3.72 (m, 2H), 3.21 (m, 2H), 2.77 (m, 2H), 2.35 (hr s, 4H),
2.02 (m, 3H), 1.82 (m, 2H), 1.57 (s, 3H), 1.29 (m, 2H), 1.15 (hr s, 6H), 0.88 (in, 2H), 0.64 (in, 2H);
EMMS m/z. for (M+H)+ C261-143N606S calcd: 567.3, found: 567.2. Example 037:
1-Methylcyclopropyl 4-((5-(4-(1-benzylpyrrolidin-3-ylsulfony1)-2-
oxopiperazin-l-yEpyrazin-2-yloxy)methyl)piperidine-1-carboxylate.    A solution of 013a (96 mg, 0.20
mmol) and N-trimethylsilyl-N- cyanomethylbenzylamine (104 uL, 0.42 mmol) in acetonitrile (5 mL) is
treated with AgF (54 mg, 0.42 mmol) and heated at 75 C for 4 hours. The mixture is filtered, washed
with ethyl acetate, concentrated and purified on silica gel using 0-100% ethyl acetate in hexane to
afford 037: ESIMS m/z for (M+H)+ C30H43N606S calcd: 613.3, found: 613.2. Example 038:
1-Methylcyclopropyl 4-((5-(2-oxo-4-(pyrrolidin-3-
ylsulfonyl)piperazin-l-yl)pyrazin-2-yloxy)methyl)piperidine-l-carboxylate.              A solution of 037 (45
mg) in Et0H (5 mL) is hydrogenated in an H-cube(r) (Pd/C, 50 bar H2, 70C, 1 mL/min) device. The
residue is concentrated to provide 038 1H NMR (400 MHz, CDC13) 8 8.58 (d, J = 1.4 Hz, 1H), 7.95 (d,
J = 1.4 Hz, 1H), 4.11 (m, 4H), 3.98 (m, 2H), 3.68 (m, 2H), 3.50 (m, 1H), 3.40 (dd, J = 4.0, 13.2 Hz,
1H), 3.13 (m, 2H), 2.83 (m, 1H), 2.68 (m, 2H), 2.10 (in, 2H), 1.89 (in, 1H), 1.73 (in, 5H), 1.48 (s,  3H),
1.18 (m, 2H), 0.80 (m, 2H), 0.56 (m, 2H); ESNS a//z for (M-k1-1)+ C23H35N606S calcd: 523.2, found:
523.2. Example 039: 1-Methylcyclopropyl 445-(4-(1-methylpyrrolidin-3-ylsulfony0-2-
oxopiperazin-l-yl)py razi n-2-yloxy)methyllpipe ridi ne-l-carboxylate. () /N II 



N ()            A solution of 038 (24 mg, 0.05 mmol) and paraformaldehyde (-0.25 mmol) in
1,2-dichloroethane (5 mL) was treated with acetic acid (50 u.L) and heated at 80 C for 1 hour.
NaBH(OAc)3 (20 mg, 0.09 mmol) is added and the mixture is stirred at 80 C for an additional 2 hours.
The mixture is cooled, diluted with saturted aqueous sodiumhydrogencarbonate, and extracted with
dichloromethane (2x). The organic layers are dried over MgSO4, filtered, concentrated, and purified
using mass-triggered reverse phase HPLC to afford 039; 111 NMR (400 MHz, CDC13) 8 8.57 (d, J =
1.4 Hz, 111), 7.95 (d, J = 1.4 Hz, 1H), 4.17(d, J = 7.2 Hz, 2H), 4.12 (d, J = 6.4 Hz, 2H), 3.71 (m, 3H),
2.86 (m, 1H), 2.66 (m, 3H), 2.33 (s, 3H), 2.18 (m, 2H), 1.91 (m, 1H), 1.73 (m, 2H), 1.48 (s, 3H), 1.20
(m, 2H), 0.80 (m, 2H), 0.55 (m, 2H); ESIMS tn/z for (M+H)+ C24H37N606S calcd: 537.3, found: 537.2.
Example 040: 1-Methylcyclopropyl 44(5-(4-(1-isobutylpyrrolidin-3-ylsulfony1)-2-
oxopiperazin-l-yl)pyrazin-2-yloxy)methyllpiperidine-1-carboxylate. 0 0  it< 0-E> N-c,\ / ()            By
following a similar procedure as the one used for preparing 039 from 038 except substituting
isobutyraldehyde for paraforrnaldehyde, 040 is prepared; 1H NMR (400 MHz, CDC13) 8 8.58 (d, J =
1.2 Hz, 1H), 7.94 (d, J = 1.2 Hz, 1H), 4.18 (d, J = 6.0 Hz, 2H), 4.12 (d, J = 4.4 Hz, 2H), 3.96 (n, 2H),
3.69 (n, 2H), 2.80 (n, 2H), 2.68 Om 2H), 2.58 (m. 2H). 2.17 (m. 3H). 1.91 (m, 1H). 1.73 (m, 2H). 1.65
(m, 1H). 1.48 (s, 3H), 1.20 (m, 2H), 0.84 (m, 6H), 0.79 (m, 2H), 0.55 (m, 2H); ESIMS rniz. for (M--Hr
C27H4IN1606S calcd: 579.3, found: 579.2           By following a similar procedure as the one used for
preparing M48 from M48a except substituting the appropriate alcohol for 1\448a and 03b for Mlle,
followed in some cases by reductive arninations as in the preparation of 039 and 040, the following
compounds are prepared; Ex.    Structure   Analytical data 041 HN 0 0 () - 



\ N \   NI NMR (4(30 M112, CDC13) 6 8.58 (d, I = 1 4 Hz. 114). 7.95 (d, I = 1.4 Hz, 111). 4.11 (m, 4H),
3.97 (m, 21E, 3.68 (m, 211), 3.60 (m, 1H), 3 39 (dd. I = 4.0. 12.8 Hz, 1H), 3 10 (m, 21). 2.82 (m, 1H),
2.68 (m, 2H), 2.08 (m, 2H), 1.91 (s, 111), 1.72 (m, 211), 1.48 (s, 311), 1.20 (m, 2H), 0.80 (m, 2H), 0.55
(m, 211); ESIMS n)/z for (M+H)I C231135N606S calcd: 523.2, found: 523.2.    ,117  z\__/              ( /
\() N -4, 



0                      042 / HN 0 0 



0 II/ S-NN - \ ? /    NI NMR (400 M112, CDC13) 6 8.58 (d, I = 1 4 Hz. 11). 7.95 (d, I = 1.4 Hz, 111).
4.11 (m, 4H), 3.97 (m, 21E, 3.68 (m, 211), 3.60 (m, 1H), 3 39 (dd. I = 4.0. 12.8 Hz, 1H), 3.10 (m, 2H).
2.82 (m, 1H), 2.68 (m, 2H), 2.08 (m, 2H), 1.91 (s, 111), 1.72 (m, 211), 1.48 (s, 311), 1.20 (m, 2H), 0.80
(m, 2H), 0.55 (m, 211); ESIMS n)/z for (M+H)I C231135N606S calcd: 523.2, found: 523.2.         \ N  /



043 HN I  0 0 .li4'  0..7 I'S-N \ -/ \ - 



N   0 N- /0 NI NMR (400 M112, cipc13) 5 8.45 (d, I = 1 4 Hz. 11), 7.S2 (d, I = 1.4 Hz, 111). 3.98 (d, J:
= 6.4 Hz, 211), 3.95 (s, 21E, 3.85 (m, 211),              3.13 (m, 2I1), 2.89 (m, 4H). 2.61 511), 1.78 (m,
21E, 1.59 (m, 211), 1.44 (m, 2H), 1.35 (s, 3II), 1.115 (m, 21). 13.67 (m, 2II), 0.43 (m, 2H); ESIMS ;)/z
for (M-FIEI       C241-137N606S calcd: 537.3, found: 537.3. 044 0  0  N--\ -S-NN-(L /7-0 N  ( /\\ 0 'El
NMR (400 MHz. CDC13) 6 8.85 (d, I = 1.2 Hz, 111). 7.95 (d, I = 1.2 11z, 111), 4.11 (d, J = 6.4 11z,
21-1), 4.08 (s, 211), 3.98 (m, 2H), 3.62 (m, 2H), 3.04 (m, 2H), 2.68            111), 1.91 (m, 2H), 1.72 (m,
5H), 1.62 (m, 2H), 1.48 (s, 311), 1.18 (m, 211), 0.79 (m, 2H), 0.55 (m, 21-1); ESTMS m/z for (M+117
C2sH19N6O6S calcd: 551 3, found: 551.2. 045 0 0 ( 



\0  N / ' H NMR (400 MHz, CDC!) S 8.57 (d, I = 1.2 Hz, 111). 7.94 (d, I = 1.2 Ilz, 111), 4.15 (m, 511),
3.99 (m, 211), 3.65 (m, 3H), 3.24 (m, 1H), 3.12 (dd. J = 4.0. 14.0 Hz, 111), 2.99 (m,        2H), (s, 3H).
1.20 (m. 2H). 0.80 (m, 211), 0.56 (m, 211); ES1MS ni/z for (M+117 C241-117N6O6S calcd: 537.3.
found: 537.3.  0,u/ N=\ H"S-NN-kt /)-0 s N\    046 o 0 ,N=, ( ,0 NIN4 1t Hi NMR (400 MHz, CDGE) S
8.58 (d, I = 1.2 Hz, 111). 7.95 (d, I = 1.2 Hz, 111). 4.11 (d, I = 6.4 Hz. 211), 4.10 (s, 210, 3.99 (m, 211),
3.64(, 2H), 2.68 (m, 2H), 2.37 (s, 2E1). 2.20 (s. 211). 1.90 (m, 1E1), 1.74 (m, 411), 1.48 (s, 311), 1.20
(m, 211), 0.79 (m, 2H), 0.55 (m, 2H); ESIMS m/z for (M+1-17 C251139N606S calcd: 551.3, found:
551.2.   )_ N0  -*_ / 



Nr/\__/\ N\ 1    047 0 0  N \ _') / 0 rEINMR (400 MHz. CDC13) S 8.57 (s, 111), 7.95 (s, 111), 4.16 (m,
2H), 4.12 (m, 411), 4.02 (m, 2H), 3.97 (m, 2H), 3.82 (m, 2H), 3.66 011, 310, 2.682.04 (nT, 2H), 1.48
(s, 311). 1.18 (m, 2E1), 0.80 (m, 210, 0.55 (m, 211); ES1MS ni/z for (M+1-)' CTTET;)NbOOS calcd:
509.2, found: 509.2.  0..ji/N- 'S     \/ -NN\ (   



048 0 0  0 \NI -( /0 Hi NMR (400 MHz, CDGE) S 8.57 (d, I = 1.0 Hz, 111). 7.95 (d, I = 1.0 Hz, 1E1).
4.14 (s, 211). 4.12 (d, J = 4.4 11z, 210, 3.96 (m, 210, 3.90 (m, 1H), 3.67 (m, 2H), 3.54 (m, 211). 3.44
(m, 2H), 2.68 (m, 211), 2.30 (s, 310, 1.91 (m, 111), 1.72 (m, 2H), 1.48 (s, 3H), 1.18 (m, 211). 0.80 (m,
2E1), 0.55 (m,  N- 0..0/ 'S -NN\/ \__/'     



21-1); ESIMS in/z for (M+H)+ C231135N606S calcd: 523.2, found: 523.2. 049 0 0  N 0.8/  i 



`II NMR (400 MHz, CDC13) 5 8.59 (d, J = 1.2 Ilz, 11), 7.94 (d, J = 1.4 Hz, 1T-I), 4.12 (d, J = 6.8 Hz,
2H), 4.06 (s. 211). 3.98 (m, 2H), 3.77 (m, 211), 3.72 (m, 111), 3.62 1.90 (m, 111),1.73 (in, 211), 1.48
(s, 3f1), 1.20 (m, 3f1), 0.80 (m, 2H), 0.55 (m, 211); ESTMS m/z for (M+10+ C231-135N606S calcd:
523.2. found: 523.2. \OH  --S-N N-c / () \    EN  /     0  050 () 0   Ill NMR (400 MHz. CDC13) 6 8.59 (d, J
= 1.6 Ilz, 11E, 7.94 (d, J = 1.6 Hz, 111), 4.12 (d, J = 6.8 Hz, 2H), 3.98 (m, 311). 3.72 (m, 1H), 



3.62 (m, 211), 3.43 (m, 211), 3.23 (d T = 7.2 H7 211) 2.95 (m, 211), 2.84 (m, 1H), 2.68 (m, 2H), 2.23
(s, 311), 1.91 (m, 111), 1.72 (m, 2H), 1.48 (s, 311), 1.20 (m, 3H), 0.80 (m, 2H), 0.55 (m, 2H); ESIMS
m./z for (M+H)+ C.241137N606S calcd: 537.3, found: 537.2.  N .11/ 0S-N     ' N/ N/N ()       N-<' /ri -
051 h0  R/N yTh ""(/, s N-0-0\ 



I-J./ NN_ 0  (  \ N< o _ 6 / 111-NMR (400M11z, C'DC.13) 5 8.64 (d, / = 1.4 Hz, 111), 8.02 (d, / = 1 4
Hz, 111). 4.23 (rn, 21). 4.19 (m, 211), 4.06-4.06 (m, 511), 3.84 (m, 2H), 3.76 (m, 2f1), 2.74 (m, 2H),
2.33 (in 2H), 1.98 (m, 1H), 1.80 (m, 211), 1.55 (s, 311), 1.26 (m, 2H), 0.86 (in, 211), 0.62 (in, 211);
ESIMS calcd. for C23E134N307S [M+111+ 524.2, found 524.3. 052 N 00_ -  / \ Nk 7-  \ N-< 0 _ / 06
111-NMR (400MHz, CDC13) 6 8.65 (d, J = 1.4 Ilz, 11E, 8.02 (d, J = 1.4 Ilz, 111), 4.21 (m, 211), 4.18
(d, J = 6.5 Hz, 2H), 4.11-4.16 (in, 2H), 3.98-4.06 (m, 511). 3.84 (m, 2H), 3.76 En, 211), 2.75 (dd, J =
12.3, 12.3 Hz, 2H), 2.33 (in, 211), 1.97 (m,1H),1.79(m.211).1.55(s, 31E, 1.26 (m, 211), 0.86 (m, 211),
0.62 (m, 2H); ESTMS calcd for C231134N307S [M+HE 524.2, found 524.4.  053       0 0-g-fMN-0-0
\-N 0 ( 0 1H-NMR (400MHz, CDC13) 68.65 (d, J = 1.4 Ilz, 111), 8.02 (d, J = 1.4 Hz, 111), 4.93 (m,
411), 4.51 (It, 1 = 8.0. 6.4 Hz, 1H), 3.95-4.30 (m. 811). 3.75 (m, 211). 2.75 (m, 2H), 1.98 (m, 111), 1.79
(m, 21E, 1.55 (s, 311), 1.26 (m, 2H), 0.87 (m, 211). 0.63 (m, 211); ESIMS calcd. for C221132N303S
IM+11J+ 510.2, found 510.2.         Example 054: 1-Methylcyclopropyl 44(5-(4-(isopropylsulfony1)-2-
oxopiperazin-l-y1)pyrazin-2-yloxy)methyl)piperidine-1-carboxylate. 



N - 0H  011: II/ N-c / 0    B2b054a  0 0 zN/ 0 7H Step )(( N=)_  C CbzN Cb     0 0  N- O  3. / -S-N N
0-( -ck Example 054 



WO 20091038974PCT/U S2008/0751 45 [00308]Step A: : By following a similar procedure as the one
used for preparing Ola from B4b except substituting B2b for B4b, 054a is prepared; ESIMS tt//z for
(M+H)+ C281-137N406 calcd: 525.3, found: 525.2. [00309]Step B: A sample of 054a (200 mg, 0.38
mmol) is treated with trifluoroacetic acid (3 mL) and aged for 30 minutes. The solvent is removed and
the reaction is treated with ethyl acetate and extracted with 1 M NCI three times. The organics are
discarded and the aqueous layer is made basic with solid Na2C04 and extracted with ethyl acetate
three times. The combined organics are dried over MgSO4, filtered and evaporated to afford 054b;
ESIMS itt/z for (M+H)+ C23H29N404 calcd: 425.2, found: 425.2. [00310]Step C: By following a similar
procedure as the one used for preparing 02 from 01 except substituting 054b for 01, 054c is prepared;
ESIMS itt/z for (M+H)+ C28H35N1406 calcd: 523.3, found: 523.2. [00311]Step D: By following a
similar procedure as the one used for preparing 03b from 03a except substituting 054c for 03a, 054d
is prepared; ESIMS tez for (M+H)+ C20H29N404 calcd: 389.2, found: 389.2. [00312]Step E: By
following a similar procedure as the one used for preparing 03 from 03b except substituting 054d for
03b and methanesulfonyl chloride for npropanesulfonyl chloride, 054 is prepared; 'H NMR (400 MHz,
CDC13) 88.00 (d, J = 2.9 Hz, 1H), 7.66(d, J = 9.0 Hz, 1H), 7.17 (dd, J = 2.9, 9.0, 1H), 4.l0 (m, 2H),
4.05 (m, 2H), 4.03 (s, 2H), 3.77 (d, J = 6.3 Hz, 2H), 3.58 (m, 2H), 2.48 (s, 3H), 2.69 (m, 2H), 1.90 (m, 1
H), 1.74 (m, 2H), 1.48 (s, 3H), 1.20 (m, 2H)), 0.79 (m, 2H), 0.57 (m, 2H); ESIMS itt/z for (M-1-H C21
H4 1 N406S calcd: 467.2, found: 467.2. [00313]By following a similar procedure as the one used for
preparing 054 from 054d except substituting the appropriate sulfonyl chloride for methanesulfonyl
chloride, the following compounds are made;    Ex. Structure Analytical data      055 p 0 



111NMR (400 MHz. CDC13) 88.07 (d, J = 2.9 11z, 111), 7.73 (d, J = 9.0 hz,111). 7.24 (dd. I = 9.0. 3.0
Hz, 111), 4.20 (m, 211). 4.13 (s, 211), 4.09 (m, 211), 3.84 (d, I = 6.3 Hz, 211), 3.68 (m, 210, 3.00 (m,
211), 1.98 (m, 1H), 1.89 (m, 2H), 1.82 (m, 210, 1.55 (s, 311), 1.27 (m, 2H), 1.08 (t, J = 7.5 Hz, 311).
0.87 (m, 211). 0.63 (m, 2H); ESIMS rn/z for (M+11)4 C231135N406S calcd.: 495.2, found: 495.6. \0
N- -\., S -NN-c./            N -<, /    () 



(        0  056 40 0     111NMR (400 MHz. CDC13) 68.07 (d, J = 2.7 11z, 111), 7.73 (d, J = 9.0 Hz, 111),
7.24 (dd. I = 9 0. 3.0 Hz, 1H), 4.18 (s. 2E1). 4.16 (m, 211), 4.08 (m, 211), 3.84 (d, J = 6.3 Ilz, 2H), 3.73
(m, 211). 3.27 (sept., I = 12 .3 Ilz, 210, 1.97 (m, 110, 1.82 (m, 211). 1.55 (s. 3H). 1.40 (d, I = 6.8 Hz,
6H), 1.27 (rn, 2H), 0.87 (m, 210, 0.63 (m, 211); ES1MS tn/z for (M+11)4 C231135N406S calcd.:
495.2, found: 495.6.  / \N-     



)_ii s - N\N-./ n/\/ 0 \    N- /    0           0  057 



o  0\   N-C /0 \0 III NMR (400 MHz, CDC13) 58.00 (d, J = 2.8 H7, 111), 7.67 (d, I = 9.2 Hz, 111). 7.17
(dd. I = 9.2. 3.2 Hz, 111), 4.15 (m, 210, 4.08 (m, 211), 4.04 (m, 2H), 3.78 (d, J = 6.4 Hz, 211), 3.63 (m,
211). 3.15 (m, 211), 2H), 1 91 (m, 1H). 1.75 (d, I = 12.4 Hz, 211). 1.49 (s. 311). 1.20 (m, 210, 0.80 (m,
211), 0.56 (m, 2H); ESTMS )(Liz for (M+E)T Cl23EIT4CEN4O6S calcd.: 529.2, found: 529.1.  i# o/\7/-
S-N\/ NN , n.  0 /               Example 058: 1 -Methy Icy clopropyl 41(6-(4-(3-hydroxy propy Isulfony 1)-2-
oxopipe razin-1 I)py rid i n-3-yloxy)methy Dpiperidine-1 -carboxylate. 0 / /  0  N- HO 0 



S-N NA\ /  ()        By following a similar procedure as the one used for preparing 021 from 05 except
substituting 057 for 05,058 is prepared; 1H NMR (400 MHz, CD3CN) 6 8.09 (d, J = 2.1 Hz, 1H), 7.65
(d, J = 6.9 Hz, 1H), 7.34 (dd. J = 3.0. 6.6 Hz, 1H). 4.02(s, 2H), 4.01 (m, 2H), 3.96 (m, 2H), 3.90 (d, J =
4.8 Hz, 2H), 3.63 (m, 2H), 3.59 (dd, J = 4.5, 9.0 Hz, 2H), 3.16 (m, 2H), 2.79 (m, 3H), 1.92 (m, 1H),
1.77 (m, 2H), 1.49 (s, 3H), 1.19 (m, 2H), 0.80 (m, 2H), 0.59(m, 2H); ESIMS ni/z for (M--H )+
C23H54N407S calcd.: 511.2, found: 511.1.        Example 059: 1-Methylcyclopropyl
41(6-(4-(3-(azetidin-1yl)propylsulfony1)-2-oxopiperazin- 1 -yl)py ridin-3-ylo xy)methyl)piperidine- 1 -
carboxylate.  0 //  () N N_ S-N-c \/  0         By following a similar procedure as the one used for
preparing 016 from 05 except substituting 057 for 05. 059 is prepared; 1H NMR (400 MHz. CDCN) 6
8.09 (d, J = 3.2 Hz, 1H), 7.66 (d, J = 9.2 Hz, 1H), 7.33 (dd, J = 9.2. 3.2 Hz, 1H). 4.02 (m, 2H). 4.01 (m,
2H), 3.97 (m, 2H), 3.90 (d. J = 6.4 Hz, 2H), 3.63 (m, 2H), 3.41 (m, 2H), 3.19 (m. 2H), 2.70 (m. 4H).
2.10 (m. 4H). 1.80 (m, 4H). 1.49 (s, 3H), 1.20 (m, 2H), 0.80 (in, 2H). 0.59 (m, 2H); ESIMS miz for
(M+H)+ C26H40N506S calcd.: 550.3. found: 550.1.        Example 060:
1-(54(1-(5-Ethylpyrimidin-2-yl)piperidin-4- yl)methoxy)pyrazin-2-y1)-4-(methylsulfonyl)piperazin-2-one.
() 0 N- ii/ -S-N N ii\/ ()   



N_  / Br 0NBoe Step A   B4b  060a  Step B 0 CbzNN cis 1\l/N-C)  Step C 060b 0 0  N- il/ -S-N NA 0 "
0    



Example 060 [00314]Step A: By following a procedure similar to the one used for preparing El from El
a, except substituting B4b for El a, 060a is prepared; ESIMS //Liz for (M+H)+ CIOH21BrN50 calcd:
378.1, found: 378.1. [00315]Step B: By following a procedure similar to the one used for preparing Ola
from B4b, except substituting 060a for B4b, 060b is prepared; ESIMS tn/z. for (M-1-H C28H34N704
calcd: 532.3, found: 532.2. [00316]Step C: By following a procedure similar to the one used for
preparing 03 from 03b, except substituting 060b for 03b, and methanesulfonyl chloride for
npropanesulfonyl chloride, 060 is prepared; 'H NMR (400 MHz, CDC13) 88.65 (d, J = 1.4 Hz, 1H),
8.41 (s, 2H), 8.04(d, J = 1.4 Hz, I H), 4.72 (m, 2H), 4.25 (d, J = 6.4, 2H), 4.14(s, 2H), 4.09 (m, 2H),
3.68 (m, 2H), 3.21 (m, 2H), 2.94 (s, 3H), 2.60 (dd, J = 15.2, 7.6, 2H), 2.22 (m, 1H), 2.05 (m, 2H), 1.48
(m, 2H), 1.26 (dd, J = 7.6, 7.6, 3H); ESIMS //Liz for (M-1-H C21 H29N704S calcd: 476.2, found: 476.3.
Example 061: 1-(5-((1 -(5-Ethyl py rimidin-2-yl)piperidin-4-
yl)methoxy)pyridin-2-y1)-4-(methylsulfonyl)piperazin-2-one. 0 0  N- ii/ -S-NN/ () II\\ /  \N-K\N   WO
20091038974PCT/U 82008/0751 45 [00317]By following a procedure similar to the one used for
preparing 060 from B4b, except substituting B2b for B4b, 061b is prepared; 1N NMR (400 MHz,
CDCH) 8.18(s, 2H), 8.09 (d, J = 2.9 Hz, 1H), 7.73 (d, J = 9.0 Hz, 1H), 7.25 (dd, J = 9.0. 2.9), 4.79(m,
2H), 4.12 (n, 2H), 4.10(s, 2H), 3.87 (d, J = 6.4, 2H), 3.64 (m, 2H), 2.92 (s, 3H), 2.91 (m, 2H), 2.46 (dd,
J = 15.2, 7.6, 2H), 2.11 (m, 1H), 1.93 (n, 2H), 1.37 (n, 2H), 1.19 (dd, J = 7.6, 7.6, 3H); ESIMS rez for
(M+H)+ C22H311\1604S calcd: 475.2, found: 475.2.        Example 062: 1-Methy Icy clopropyl
41(5-(4-(methylsulfony1)-2- thioxopiperazin-l-y1)py razin-2-y loxy )methyl)piperidine-l-carboxy late. 0
H -S-N N / () 



[00318]A solution of 02 (121 mg, 0.26 mmol) in tetrahydrofuran (3 mL) is treated with Lawesson's
reagent (115 mg, 0.29 mmol), sealed in a reaction vessel and stirred at 90 C overnight. The reaction is
cooled to room temperature, evaporated to dryness and purified on silica gel using a linear gradient of
0-100% ethyl acetate in hexane to afford 062:1H NMR (400 MHz, CDC13) 88.39 (d, J = 1.3 Hz, 1H),
8.12 (d, J = 1.4 Hz, 1H), 4.58 (s, 2H), 4.21 (m, 2H), 4.21 (d, J = 6.5 Hz, 2H), 4.03 (m, 2H), 3.78 (in.
2H), 2.98 (s. 3H), 2.77 (in, 2H), 1.99 (in, 1H), 1.81 (in, 2H), 1.55 (s, 3H), 1.29 (m, 2H), 0.87 (m, 2H),
0.62 (m, 2H): ESIMS tn/z for (M+Na)+ C20H29N505S2Na calcd: 506.2, found: 506.1 (M-F Nat).
Example 063: 1-Methylcyclopropyl 44(5-(2-(hydroxyimino)-4-
(methylsulfonyl)piperazin-1-yl)pyrazin-2-yloxy)methyl)piperidine-1-carboxylate. N-011/ 0 H/ /N-\  /
HC-S-N N0 'ii\/ ()  WO 20091038974PCT/U S2008/0751 45 [00319]A solution of 062 (30 nig, 0.062
mmol) in ethanol (1 mL) is treated with hydroxylamine (7 pt of a 50% solution, 0.12 rnmol) sealed in a
reaction vessel and stirred at 80 C overnight. The reaction is cooled to room temperature and
evaporated to dryness to afford 63; 1H-NIVIR (400MHz, CDC13) 6 8.46 (d, J = 1.4 Hz, IN), 7.96 (d, J=
1.4Hz, 1H), 4.47 (s, 2H), 4.21 (ni, 2H), 4.14 (d, J= 6.5 Hz, 2H), 3.87 (m, 2H), 3.62 (m, 2H), 3.52 (m,
1H), 2.92 (s, 3H), 2.74 (ni, 2H), 1.95 (ni, IN), 1.79 (ni, 2H), 1.55 (s, 3H), 1.26 (m, 2H), 0.86 (ni, 2H),
0.62 (ni, 2H); ESIMS calcd. for C20I-131N606S [M-kHr 483.2, found 483.4. Exampletert-Butyl
44(2,6-difluoro-4-(1-(methylsulfonyl)piperidin-4- yl)phenoxy)methyl)piperidine-1-carboxylate.   Step A
011Br fl 0 (\ FF/ PI aPI b  



[00320]Step A: A mixture of Ph (1.67 g, 8 mmol), tert-butyl
((methy1sulfonyloxy)methy1)piperidine-1-carboxy1ate (2.35 g, 8 minol), and Cs2CO3 (3.91 g, 12
mmol) in N,N-dimethylformamide (30 mL) is heated at 90C overnight. The reaction mixture is poured
into water (200 mL), extracted with ethyl acetate (3 x 50 niL), washed with water (2 x 30 mL), dried
(Na2SO4) and concentrated to give Plb; ESIMS calcd. for Cy7H22BrF2NNa03 (M+Na)+ 428.1, found
428.2. The product is used without purification. [00321]Step B: A mixture Plb (2.03 g, 5 mmol)
pyridin-4-ylboronic acid (0.80 g, 6.5 mime, Na2CO3 (2.65, 25 mmol), and Pd(PPh3)4 (289 mg, 0.25
mmol) in water (13  mE) and DME (52 mE) ) is heated at 80C overnight under a nitrogen atmosphere.
The reaction mixture is concentrated, water (200 mE) added, extracted with ethyl acetate (3 x 100
mL). washed with water (2 x 30 mL), dried (Na2SO4) and concentrated. Silica gel chromatography
(0% to 5% gradient of Me0H in dichlorornethane) gave Pie; ES IMS calcd. for C33F127F3N203
(M+H)+ 405.2, found 405.2. [00322]Step C: A solution Pie (654 mg, 1.59 annol) and TFA (118 RL,
1.59 mmol) in Et0H (100m1) is hydrogenated using a 10% Pd/C cartridge on H-Cube (flow lmL/min) at
70 atm and 90C. To the resulting solution is added a saturated solution of sodiumhydrogencarbonate
(1 niL) and the Et0H is evaporated. To the residue is added water (50 mL) and dichlorornethane (30
niL). The aqueous phase is further extracted with dichlorornethane (2 x 30 mL) and discarded. The
combined organics are dried over Na2SO4 and concentrated to yield P1 d; ESIMS calcd. for
C22H33F2N203(M-1-li) 411.2, found 411.2. [00323]Step D: Methanesulfonyl chloride (117 04, 1.5
mmol) is added dropwise to a cold (ice/water bath) solution PM (411 mg, 1 mmol) and Et3N (418 RL,
3 mmol) in dry dichloromethane (6 niL). The resulting solution is stirred at room temperature for 2
hours. The reaction mixture is added to water (40 mL) and extracted with dichlorornethane (3 x 40
mL). The combined organic layers are dried (Na3SO4) and concentrated to yield P1; .1H-NMR
(600MHz, CDC13) 66.74 (m, 2H), 4.14 (m, 2H), 3.94 (m, 4H), 2.82 (s, 3H), 2.75 (td, J = 12.1, 2.5 Hz,
4H), 2.53 (tt, J = 12.1, 3.6 Hz, 1H), 1.93 (m, 3H), 1.84 (m, 2H), 1.74(m, 2H), 1.46(s, 9H), 1.25 (qd, J =
12.4, 4.2 Hz, 2H). ESIMS calcd. for CI8H27E2N203S (M-Boc-k1-1)+ 389.2, found 389.2. [00324]By
following a procedure similar to the one used for preparing P1 from Pia, except substituting the
appropriate commercially available halophenol for Pla, the follwing examples are prepared;   P2 ii
-11-N 0  \ -0 N( /  1-1-1-NMR (600MHz, CDCIT) 6 6.97 (m, 211), 6.73 (d, J = 8.2 Ilz, 111), 4.15 (in,
211), 3.92 (dt. I = 11.7, 2.1 H7, 211), 3.79 (d, J = 6.2 Hz, 2H), 2.81 (s. 311). 2.75 (m. 411). 2.52 (.I., J
= 12.1. 3.6 Hz, 



111), 2.21 (s, 311), 1.98 (m, 11E, 1.92 (m. 211), 1.80 (m. 411). 1.47 (5, 91). 1.30 (qd. I = 12.4, 4.2 Hz,
2H). ESIMS calcd. for C.191131N203S (M-Boc+IET 367 2. found 367.2.   a 0  \  o  P3 o II -S-N II ()  \
N- /  111-NMR (600M11z, CDC.13) 6 7.02 (d, J = 8.1 H7, 111), 6.43 (m. 21). 4.15 (m, 21-), 3.91 (m.
21-). 3.79 (m. 51-1). 2.94 (It, J = 12.2, 3.4 11z, 111), 2.91 (s, 311), 2.77 (m. 41). 1.95 (m. M). 1.89 (m,
211), 1.83 (m. 211). 1.77 (m. 211). 1.47 (s, 911), 1.28 (qd, J = 12.4, 4.2 11z, 211). ESINIS calcd. for
CITIITINTOTS (MBoc+Ht 383.2. found 383.2.   .  Me0  0 



0  P4 0 H -S-N ()  N-   / \   0  0 II 111-NMR (600M11z, CDC.13) 6 7.26 (s, 211), 4.17 (m. 211). 3.92 (m.
21). 3.58 (d, I = 6.3 Hz, 2H), 2.81 (s, 3H), 2.75 (M, 411), 2.48 (tt, J = 12.2, 3.6 Ilz, 11E, 2 24 (s. 611),
1.98 (m. 11). 1.90 (m. 411), 1.79 (m. 211). 1.47 (s. 911). 1.33 (qd, J = 12.4, 4.1 11z, 211). ESIMS
calcd for (720HT;TNI20)S (M-Boc+Ht 381.2. found 381.2.   5     P5 o a -s-N ii 0 11 0\  



\ N /   111-NMR (600M11z, CDC.13) 6 6.94 (s, 111), 6.58 (s, 111), 4.15 (m. 21). 3.94 (M. 2H), 3.77 (d,
J = 6.2 Hz, 2H), 2.82 (S, 311), 2.75 On, 511), 2.29 (s, 31E, 2.17 (S, 311), 1.97 (m. 111). 1.81 (m, 61).
1.47 (s. 911), 1.29 (m. 211). ESIMS calcd. for C201133NE035 (M-Boc+11)7 381 2. found 381.2.     0 0
P6 0 H -s-N ii 0 CO,Me 0  a \  -N- /  



111-NMR (400M11z, CDC.13) 6 7.63 (d, J = 2.4 H7, 111), 7.28 (dd. I = 8 7. 2 5 Hz, 111), 6.89 (d, I =
8.6 Hz, 1H), 4.16 (in, 211), 3.93 (m, 211), 3.88 (s, 31E, 3.85 (d, J = 6.2 11z, 211), 2.82 (s, 311), 2.75
(m. 411), 2.58 (tt. I = 12.1, 3.6 Hz. 111). 1.74-2.07 (m, 7I-1). 1.46 (s, 9H), 1.29 (m, 211). ESINIS calcd.
for CTiTELINTOT,S (M-Boc+H) 411.2, found 410.8.     0 0  P7 0 II -S-N () (3 0 \ -N- /  'H-NMR
(400MHz, CDCI )) 67.20 (d, I = 2.2 Hz, 1H), 7.03 (dd. I = 8.4. 2.2 Hz, 111), 6.85 (d, J = 8.5 Ilz, 111),
4.16 (m, 211), 3.93 (m. 211). 3.84 (d, I = 6.4 H7, 21-), 2.82 (s, 3H), 2.75 (m. 41-1). 2.53 (It, J = 12.1,
3.6 11z, 111), 2.02 (m, 111), 1.92 (m. 21). 1.71 (m.4H), 1.46 (s. 911), 1.29 (m. 211)ESTMS calcd for
C18EI28CIN203S (M-Boc+H)T 387.2,     



0 0                found 386.8. P8 (I? -S-N ii 0 11    



II-I-NMR (400MHz, CDC)) 67.08 (d, I = 8.2 Hz. 1H), 6.71 (m. 211). 4.14 (m, 211), 3.94 (m, 211), 3.77
(d, J = 6.4 11z, 211), 2.82 (s, 3H), 2.76 (m. 51). 2.31 (s. 311), 1.93 (m. 111). 1.81 (m. 61). 1.46 (s. 9H),
1.25 (m. 211). ESIMS (mind. for C191131N203S (M-Boc+11)+ 367.2, found 367.2.     \f "/ No (  P9 0 ii
-s- N o  \  ( 111-NMR (400M11z, CDC13) 6 6.99 (d, J =8.8 Hz, 1H), 6.69 (d. J = 8.7 Hz, 1H), 4.16(m.
211). 3.95 (m. 211). 3.78(d, 1= 6.2 Ilz, 211), 2.72-2.84 (m, 811), 2.24 (s, 311), 2.18 (s, 3H), 1.83 (m.
71). 1.47 (s. 911), 1.30 (m. 211). ESIMS calcd. for C201133N203S (M-Boc+11)+ 381.2, found 381.2.
\0 N- /o  



P10 0 u -s- N H 0  ()   1-1-1-NMR (400M1z, CDCI3) 6 6.90 (m, 311), 4.15 (m, 211), 3.93 (m, 210, 3.84
(d, I = 6.5 Hz, 2H), 2.82 (s, 3H), 2.75 (m. 4H), 2.54 (It I = 12.1, 3.6 Hz. 111). 1.99 (m, 111), 1.93 (m,
111), 1.84 (m, 211), 1.77 (m. 211). 1.46 (s. 91). 1.26 (m. 2H). ESIMS calcd. for C3811281:N203S
(M-Boc+11)4 371.2, found 371.2.   a h  



\() IN /0 (  Pll 0 u -S-N ii 0  F 0   111-NMR (400M11z, CDC13) 67.39 (d, J =2.1 H7, 1H), 7 30 (dd.I = 8
6. 2 1 Hz, 111), 6.92 (d, I = 8.6 H7, 1H), 4.16 (in, 211), 3.94 (m. 211). 3.85 (d, J = 6.1 Hz. 211), 2.82
(s, 311), 2.76 (m, 410, 2.60 (It. J = 12.1, 3.6 H7, 1H), 2.00(M, 1H), 1.94 (m. 211). 1.82 (m. 411). 1.46
(s. 911), 1.27 (m, 211). ESIMS calcd. for C1gH2sF3N2038 (M-Boc+Ht 421 2. found 421.1.   41  \0 N-'
/0 ( 



Example P12: 2-(4((2,6-Difluoro-4-(1-(methylsulfony Opiperidin-4- yl)phenoxy )methy 1)pipe ridin-
1-y1)-5-ethylpy rimidine.  [00325]By following a procedure similar to the one used for preparing El from
B2, except substituting P1 for B2, P12 is prepared; 1H-NMR (400MHz, CDCI3) ti 8.18 (s, 2H), 6.67 (d,
J = 9.2 Hz, 2H), 4.70 (in, 2H), 2.91 (dt, J = 2.0, 12.4 Hz, 2H), 2.75 (s, 3H), 2.68 (dt, J = 2.4, 12.4 Hz,
2H), 2.43 (in, 3H), 2.01 (in, 3H), 1.70 (in, 2H), 1.31 (in, 2H), 1.13 (t, J = 7.6 Hz, 3H); ESIMS calcd. for
024H33F2N403S [M+H] 495.2, found 495.2. Example P13: 1-Methylcyclopropyl 4-02,6-difluoro-4-(1-
(methylsulfonyl)piperidin-4-yl)phenoxy)methyl)piperidine- I -carboxylate.  [00326]By following a
procedure similar to the one used for preparing E3 from B4, except substituting PI for B4, P12 is
prepared; 1H-NMR (400M Hz, CDC13) 8 6.74 (d, J= 8.8 Hz, 2H), 4.22 (m, 2H), 3.95 (m, 4H), 2.83 (s,
3H), 2.76 (dt, J = 2.4, 12.0 Hz, 4H), 2.55 (tt, J= 3.6, 12.4 Hz, 1H), 1.94 (m, 3H), 1.85 (m, 2H), 1.78 (m,
2H), 1.56 (s, 3H), 1.26 (m, 2H), 0.87 (m, 2H), 0.63 tm, 2H); ES1MS calcd. for C23H33F2N203S [M+H]
487.2, found 487.2.         Example P14: 3-(4-(4-((1-(5-Ethy lpy rimidin-2-y Opiperidin-4-yl)methoxy)-
3,5-difluorophenyl)piperidin-l-ylsulfonyl)propyl acetate.    dCIPI 4a    178  WO 20091038974PCT/U
S2008/0751 45 [00327]Step A: A solution of Pld (200 mg, 0.49 mmol) and 3- chloropropanesulfonyl
chloride (65 4_, 0.54 mmol) in dichloromethane (10 mL) is treated with triethylamine (75 p.L, 0.54
mmol) and the mixture is stirred at room temperature for 1 hour. The mixture is diluted with water (10
mL), extracted with dichloromethane, dried over MgSO4, filtered and concentrated. The residue is
purified on silica gel using a linear gradient of 0 to 100% ethyl acetate in hexane to affordP14a:
H-NMR (400M Hz, CDC13) 6 6.74(d, J= 9.2 Hz, 2H), 4.06 (m, 2H), 3.87 (m, 4H), 3.64 (t, J= 6.0 Hz,
2H), 3.04 (t, J= 6.0 Hz, 2H), 2.80 (dt, J = 2.4, 12.4 Hz, 2H), 2.65 (m, 2H), 2.49 (tt, J= 3.6, 12.4 Hz, 1H),
2.25 (m, 2H), 1.85 (m, 2H), 1.77 (m, 2H), 1.65, m, 2H), 1.39 (s, 9H), 1.18 (m, 2H); ESIMS calcd. for
C2111300 F2N205S [M+H - C4H8r 495.2, found 495.2. [00328]Step B: A solution of PI 4a (138 mg,
0.25 mmol), Na0Ac (62 mg, 0.75 



mmol) and Na! (38 mg, 0.25 mmol) in N,N-dimethylformamide (1 mL) is heated at 120 C for 2 hours.
The mixture is cooled, diluted with water (10 mL) and extracted with ethyl acetate (10 mL). The
organic layer is washed with water (10 mL) and brine (10 mL), dried (MgSO4), filtered and
concentrated to provide P14b which is used without further purification; ESIMS calcd. for
C23H33L2N207S [M+H - C4H8]+ 519.2, found 519.2. [00329]Step C: By following a procedure similar
to the one used for preparing El from B2, except substituting PI 4b for B2, P14 is prepared; 1H-NMR
(400MHz, CDC13) 6 8.36(s, 2H), 6.76(m, 2H), 4.76(m, 2H), 4.22(t, J= 6.4 Hz, 2H), 3.96(m, 4H), 3.06
(m, 4H), 2.88 (dt, J =2.4, 12.0 Hz, 2H), 2.56(m, 3H), 2.17(m, 3H), 2.11 (s, 3H), 2.04 (m, 2H), 1.97 (m,
2H), 1.71 (m, 2H), 1.42 (m, 2H), 1.24 (t, J= 7.6 Hz, 3W; ESIMS calcd. for C28W9F2N4058 [M+14]+
581.3, found 581.2.        Example P15: 1-Methy leyelopropy I 4-04-(1 -(3-
acetoxypropylsulfonyEpiperidin-4-y1)-2,6-difluorophenoxy)methyl)piperidine-1- earboxy late.
[00330]By following a procedure similar to the one used for preparing P14 from PM. except
substituting the procedure for preparing P13 from P1 for step C. P15 is prepared; 1H-NMR (400MHz,
CDC13) 6 6.75 (in, 2H), 4.22 (t, J= 6.0 Hz, 2H), 3.95 (in, 4H), 3.03 (in, 2H), 2.88 (dt, J= 2.4, 12.4 Hz,
2H), 2.76 (in, 2H), 2.57 (in, 1H), 2.17 (in, 2H), 2.09 (s, 3H), 1.92 (in, 2H), 1.88 (in, 2H), 1.72 (m, 2H),
1.56 (s, 3H), 1.25 (in, 2H), 0.87 (in, 2H), 0.63 (in, 2H); ESIMS calcd. for C27H39F2N207S [M+H]
573.2, found 573.2.        Example P16: 3-(4-(44(1-(5-Ethylpyrimidin-2-yEpiperidin-4-yEmethoxy)-
3,5-difluorophenyl)piperidinThylsulfonyl)propan-1-61.  / q \  0=S-N0/N/ N  OFT Example P16  [00331]A
solution of P14 (30 mg, 0.05 mmol) in tetrahydrofuran (3 niL) is treated with LiOH hydrate (50 mg, 1.2
mmol) and the mixture is heated at 90C for 12 hours. The mixture is filtered, concentrated and purified
by mass triggered reverse phase HPLC to afford P16; 11-1-NMR (400MHz, CDC13) 68.36 (s, 2H),
6.67 (m, 2H), 4.68 (m, 2H), 3.88 (in, 5H), 3.74 (t, J= 5.6 Hz, 2H), 3.00 (in, 4H), 2.78 (dt, J= 2.4, 12.0
Hz, 2H), 2.45 (m, 3H), 217(m, 3H), 2.11 (s, 3H), 2.04(m, 4H), 1.97(m, 2H), 1.84(m, 2H), 1.65(m, 2H),
1.31 (in, 2H), 1.47 (t, J= 7.6 Hz, 3H); ESIMS calcd. for C26F137F2N404S [M+H] 539.3, found 539.2.
Example P17: 1-Methy leyelopropy I 4-02,6-difluo ro-4- (1- (3- hydroxy propy lsulfony
Opiperidin-4-yl)phenoxy )methy Opiperidine-l-earboxy late.    



[00332]By following a procedure similar to the one used for preparing P16 from P14, except
substituting P15 for P14, P17 is prepared; 1H-NNIR (400MHz, CDC13) 6 6.66 (in, 2H), 3.85 (in, 4H),
3.74 (t, J= 6.0 Hz, 2H), 3.02 (in, 2H), 2.79 (dt, J= 2.4, 12.0 Hz, 2H), 2.71 (in, 2H), 2.48 (m, 2H), 2.03
(in, 2H), 1.80 (in, 5H), 1.69 (in, 2H), 1.48 (s, 3H), 1.19 (in, 2H), 0.87 (in, 2H), 0.63 (in, 2H); EMMS
calcd. for C25H37F2N206S [M+H]+ 531.2, found 531.2.          Example Q1 : Isopropyl
445-(1,2,3,6-tetrahydro-1-
methanesulfonylpyridin-4-yl)pyrazin-2-yloxy)methyl)piperidine-1-carboxylate. Ms-N -N I 0   s..,7N
yeti-()lao Ms,N...-s",, 1.,...)s.,.._1"..N.,nStep C -cIIN0-III-7h       ......,,," Nyt QlboExample QIo
[00333]Step A: A solution of Ale  (0.86 g, 3.1 mind) and 2-bromo-5- hydroxypyrazine (0.52 g, 3.0
mind) in dry acetonitrile (7 mL) is treated with powdered cesium carbonate (1.62 g, 5 rnmol) and the
mixture is stirred at 60C for 24 hours.  Filtration, concentration, and purification on silica gel using a
linear gradient of 0 to 100% ethyl acetate in hexane affords Qla; ESIMS calcd. for C14H21BrN203
ovi+En 358.1, found 358.0. [00334]Step B: To a solution of Qla (83.5 mg, 0.2 rnmol) in 1,2-
dirnethoxyethane (1.5mL) are added tert-butyl 5,6-dihydro-4-(4,4,5,5-tetramethy1-1,3,2-
dioxaborolan-2-yl)pyridine-1(2H)-carboxylate (66.7 mg, 0.2 mmol), powdered potassium carbonate
(0.10 g, 0.7 mmol), and water (0.5 g). The mixture is degassed using argon, then
tetrakis-(triphenylphosphino)palladium(0) (0.08g, 0.07 mmol) is added and the mixture is heated to
180 C for 5 min in a microwave reactor. Cooling, extraction with ethyl acetate, washing with water and
brine, drying over Na2SO4 and concentration, followed by purification on silica gel using a linear
gradient of 5 to 70% ethyl acetate in hexane affords Qlb; ESIMS calcd. for C24H32N405 (M+1-r)
461.3, found 461.1. [00335]Step C: To a solution of Qlb (0.2 mmol) in dioxane (2 nth) is added
hydrogen chloride in dioxane (4N, 1 mL), slowly, with stirring. The resulting solution is stirred at room
temperature for 4 hours. After removing the solvent, the residue is dissolved in dichloromethane (3
nth) and treated with triethylarnine (0.2 nth, 1.4 mind). Then methanesulfonyl chloride (0.04 mL, 0.5
mmol) is added dropwise, with stirring, over 5 minutes. The resulting solution is stirred at room
temperature for 2 hours. The solvent is removed and the resiude is purified using mass-triggered
reverse phase HPLC to yield Q 1 ; ESIMS calcd. for C201-121N405S (M-1-1-1+) 430.2, found 439.1.
Example Q2: 1-Methy Icy clopropyl 4-((6-(1,2,3,6-tetrahy dro-1- methanesulfonylpy
ridin-4-yl)pyridin-3-y loxy )methy Epiperidine-l-carboxy late.   WO 20091038974PCT/US2008/075145
HO  Step A 



IIOStep B MsO Ny07("Ny07s,-- Q2a ()Q2b  NH Ala    Hoc    Step E Ms-N  \ -(>  Example Q2
[00336]Step A: A solution of Ala (0.51 g, 4.4 mmol) in dichloromethane (7 mL) is treated with
triethylamine (0.9 mL, 6 4 mmol) in one portion, followed by E3b (0.96 g, 4 mmol). The suspension is
stirred at room temperature for 24 hours, diluted with more dichloromethane (25 mL), washed with
water, saturated aqueous sodiumhydrogencarbonate (3 x 25 mL), and saturated aqueous ammonium
chloride, dried over MgSO4 and concentrated to yield Q2a; 1H NMR (CDC13, 400.13 MHz): 6 4.13
(hr. s, 1H), 4.03 (br. s, 1H), 3.50 (m, 2H), 2.71 (t, J= 12 Hz, 2H), 1.67 (m, 3H), 1.38 (hr. s, 1H), 1.54 (s,
3H), 1.14 (br. s, 2H), 0.86 (in, 2H), 0.62 (in, 2H); ESIMS calcd. for C13H20NO3 (M+H+) 214.1, found
214.1. [00337]Step B: To a solution of Q2a (0.71 g, 3.4 mime in dichloromethane (20 mL) is added
triethylamine (0.9 mL, 6.4 mmol) in one portion. The resulting mixture is cooled in an ice/water bath
and methanesulfonyl chloride (0.35 mL, 4.5 mmol) is added slowly, with stirring. The bath is removed
and the resulting solution is stirred at room temperature for 2 hours. The reaction mixture is diluted
with more dichloromethane (20 mL), washed with water and saturated aqueous ammonium chloride,
dried over MgSO4 and concentrated to yield Q2b; IH NMR (CDC13, 400.13 MHz): 6 4.22 (hr. s, 2H),
4.07 (s, 2H), 3.23 (m, 1H), 3.17 (s, 3H), 2.72 (m, 2H), 1.92 (m, 1H), 1.74 (m, 2H), 1.54 (s,  3H), 1.22
(hr. s, 21-1), 0.86 (m, 2H), 0.63 On, 2H); ESIMS calcd. for C12E122N05S (M+H+) 292.1, found 292.0.
[00338]Step C: To a solution of B2a (0.1 g, 0.6 mmol) in 1,2-dimethoxyethane (1.5mL) is added
tert-butyl 5,6-dihydro-4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2- yl)pyridine-1(2H)-carboxylate (0.13
g, 0.4 mmol), powdered potassium carbonate (0.15 g, 1.1 mime, and water (0.5 g). The mixture is
degassed using argon, then tetrakis(triphenylphosphino)palladium(0) (0.08g, 0.07 mmol) is added and
the mixture is heated to 180 C for 5 min in a microwave reactor. Cooling, extraction with ethyl acetate,
washing with water and brine, drying over Na2SO4 and concentration, followed by purification on silica
gel using a linear gradient of 5 to 100% ethyl acetate in hexane affords Q2c. ESIMS calcd. for C15H21
N203 (WW1) 277.2, found 277.0. 



[00339]Step D: A solution of Q2b (0.05 g, 0.17 mmol) and Q2c (0.04 g, 0.15 mmol) in dry acetonitrile
(2 mL) is treated with powdered cesium carbonate (0.1 g, 0.3 mmol) and the mixture is stirred at 60 C
for 24 hours. Filtration, concentration, and purification on silica gel using a linear gradient of 0 to 100%
ethyl acetate in hexane affords Q2d; ESIMS calcd. for C26H38N305 (WW1) 472.3, found 472.0.
[00340]Step E: To a solution of Q2d (0.15 mmol) in dioxane (2 mL) is added hydrogen chloride in
dioxane (4N, 0.5 mL), slowly, with stirring. The resulting solution is stirred at room temperature for 4
hours. The solvent is removed and the residue is dissolved in dichloromethane (3 mL) and treated with
triethylamine (0.1 nth, 0.7 mind) followed by methanesulfonyl chloride (0.025 mL, 0.3 mmol) dropwise,
with stirring, over 5 minutes. The resulting solution is stirred at room temperature for 2 hours. The
solvent is removed and the resulting residue is purified by mass triggered HPLC to afford Q2; ESIMS
calcd. for C22H321\1205S (M+Er) 450.2, found 450.1.        Example Q3: Isopropyl
4-(2-(6-(1,2,3,6-tetrahydro-lmethanesulfonylpy ridin-4-yDpyridin-3-y loxy )ethy Dpiperidine- I -carboxy
late. Ms,   184  WO 20091038974PCT/U S2008/0751 45 [00341]By following a procedure similar to
the one used for preparing Q1 from Alc, except substituting isopropyl
4-(2-(methylsulfonyloxy)ethyl)piperidine-1- carboxylate for Ale, Q3 is prepared; ESIMS calcd. for
C22F134N303S (M+FE) 452.2, found 452.1.        Example Q4:
2-(4-((5-(1,2,3,6-Tetrahydro-1-methanesulfonylpyridin-4-
y1)pyrazin-2-yloxy)methyllpiperidin-l-y1)-5-ethylpyrimidine. Ms ,  ZZ-N N  I I N [00342]By following a
procedure similar to the one used for preparing Q2 from Ala, except substituting B4a for B2a in Step A
and Q4b (see scheme below) for Q2b in Step D, Q4 is prepared; ESIMS calcd. for C22E131N603S
(M-kEE) 459.2, found 459.1. HO NH Step A HO N 



Step B Ms0 N       AlaQ4aQ4b [00343]Step A: A solution of Ala (1.03 g, 9 mmol) and 2-chloro-5-
ethylpyrimidine (1.1 mL, 9 mmol) in dimethylacetamide (7 mL) is treated with powdered cesium
carbonate (4 g, 12.3 mmol) and the suspension is stirred at 75 C for 48 hours. The reaction is then
diluted with water (150 mL) and extracted with ethyl acetate/diethyl ether (1:1) (2 x 100 mL). The
combined extracts are washed with water, saturated aqueous ammonium chloride, and brine, dried
over Na2SO4 and concentrated to yield Q4a: IFINMR (CDC13, 400.13 MHz): 38.16 (s, 2H), 4.74 (m,
2H), 3.53 (t, J= 5.9 Hz, 2H), 2.87 (td, J= 13.2, 2.4 Hz, 2H), 2.45 (q, J =7 .6 Hz, 2H), 1.85 (m, 2H), 1.77
(111, 1H),   1.44 (t, J= 5.5 Hz, 1H), 1.23 (m, 2H), 1.18 (t, J= 7.6 Hz, 3H); ESIMS calcd. for
C12H20N30 (M+FE) 222.2, found 222.1. [00344]Step B: To a solution of Q4a (0.92 g, 4.2 mmol) in
dichloromethane (20 mL) is added triethylarnine (1.0 mL, 7.1 mind) in one portion. The resulting
mixture is cooled in an ice/water bathand methanesulfonyl chloride (0.45 nth, 5.8 mmol) is added
slowly, with stirring. The bath is removed and the resulting solution is stirred at room temperature for 2
hours. The reaction mixture is diluted with more dichloromethane (20 mL), washed with water and
saturated aqueous ammonium chloride, dried over MgSO4 and concentrated to yield Q4b; 1H NMR
(CDCE, 400.13 MHz): 1H NMR (CDC13, 400.13 MHz): 88.17 (s, 2H), 4.78 (m, 2H), 4.09 (d, J= 6.6 Hz,
2H), 3.02 (s, 3H), 2.88 (td, J= 13.2, 2.6 Hz, 2H), 2.46 (q, J=7.5 Hz, 2H), 2.05 (m, 2H), 1.84 (m, 1H),
1.29 (ddd, J= 4.4, 12.4, 12.7 Hz, 2H), 1.19(t, J= 7.6 Hz, 3W; ESIMS calcd. for Ci3H22N)03S (M+FE)
300.1, found 300.0.        Example Q5: 2-(4-((6-(1,2,3,6-Tetrahydro-l-methanesulfonylpyridin-4-
yl)pyridin-3-yloxy)methyl)piperidin-l-y1)-5-ethylpyrimidine. [00345]By following a procedure similar to
the one used for preparing Q2 from Q2b, except substituting Q4b for Q2b, Q5 is prepared; ESIMS
calcd. for C23W2N503S (M+FE) 458.2, found 458.1.        Example Q6:
2-((1-(5-Ethylpyrimidin-2-yl)piperidin-4-yl)methoxy)-5-(1- methanesulfonylpiperidin-4-yl)pyrazine. /\N-e)
Ms-Nn   N-N-  WO 20091038974PCT/U S2008/075145 [00346]Example Q6 may be made from Q5
above, by hydrogenation with palladium 



on carbon. However, an alternate synthesis is as follows: Q6a Step A If Q6b Step B ,Cbz  fl Cbz Q6c
Step E Ms,     I Q6e I N Example Q6  [00347]Step A: A solution of diisopropylamine (2 mL, 14.2 mind)
in dry tetrahydrofuran (10 mL) at -78 C under nitrogen is treated with n-Butyllithiurn (2.46 M solution in
hexanes; 5 nth, 12.25 mmol) and the mixture is stirred for 15 min at -78 C. A solution of Q6a (2.55 g,
10.9 mind) in dry tetrahydrofuran (25 mL) is slowly added and stirring is continued at -78 C for 2 hours.
N-Phenyltriflimide (4.42 g, 12.4 mime in dry tetrahydrofuran (25 mL) is added dropwise at -78 C. The
mixture is stirred at - 78 C for 2.5 hours and at room temperature for 30 minutes. Dilution with ethyl
acetate (200 mL) and saturated aqueous ammonium chloride (50 mL), washing with water and brine,
drying over Na2SO4 and concentration followed by purification on silica gel using a linear gradient of 0
to 40% ethyl acetate in hexane affords Q6b; 1H NMR (CDC13, 400.13 MHz): 8 7.3 - 7.4 (m, 5H),
5.78(m, 1H), 5.16(s, 2H), 4.13 (br. s, 2H), 3.72 (hr. s, 2H), 2.47 (hr. s, 2W; 19F NMR (CDC13, 376
MHz): 3-75.32; ESIMS calcd. for CI4F113F3NO3S (M+H+) 366.1, found 366.1. WO
20091038974PCT/U S2008/0751 45 



[00348]Step B: To a solution of Q6a (1.22 g, 3.3 mind) in 1,4-dioxane (25 mL) is added
4,4,5,5-tetramethy1-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1,3,2- dioxaborolane (1.02 g, 4
mmol),EE-bis(diphenylphosphino)ferrocene (0.08 g, 0.14 mmol), [1,1'
-bis(diphenylphosphino)ferrocene]dichloropalladium(1 I) dichloromethane complex (0.11 g, 0.13 mmol)
and potassium acetate powder (1.26 g, 12.8 mmol). The mixture is degassed using argon and stirred
at 80 C for 18 hours. Cooling, diluting with water (50 mL), extraction with ethyl acetate, washing with
water and brine, drying over Na2SO4 and concentration, followed by by purification on silica gel using
a linear gradient of 0 to 50% ethyl acetate in hexane affords Q6b;NMR (CDC13, 400.13 MHz): 87.3 -
7.4 (m, 5H), 6.5 (m, 1H), 5.16 (s, MT 4.05 (m, 2H), 3.54 (m, 21-), 2.27 (br. s, 2H), 1.28 (s, 12H);
ESIMS calcd. for CI9H27BN04 (M-kW) 344.2, found 344.1. [00349]Step C: A solution of B4a (0.84 g,
4.8 mind) and intermediate Q4b (1.28 g, 4.3 mind) in dry dimethylacetarnide (25 nth) is treated with
powdered cesium carbonate (2.31 g, 7.1 mmol) and the mixture is stin-ed at 65 C for 24 hours.
Filtration, concentration, and by purification on silica gel using a linear gradient of 10 to 50% ethyl
acetate in hexane affords Q4d;NMR (CDC13, 400.13 MHz): 8 8.17(s, 2H), 8.16(d, J= 1.4 Hz, 1H), 8.02
(d, J= 1.4 Hz, IN), 4.77 (m, 2H), 4.17 (d, J= 6.6 Hz, 2H), 2.88 (td, J= 13.1, 2.6 Hz, 2H), 2.46 (q, J =7.6
Hz, 2H), 2.10 (m, 2H), 1.89 (m, 1H), 1.34 (ddd, J= 4.3, 12.4, 12.6 Hz, 2H), 1.19 (t, J = 7.6 Hz, 3H);
ESIMS calcd. for C16F121BrN50 (M+H+) 378.1, found 378.1. [00350]Step D: To a solution of Q6d
(0.8 g, 2.1 mmol) in 1,2-dimethoxyethane (5 mL) is added intermediate Q6c (0.91 g, 2.7 mmol),
powdered potassium carbonate (0.72 g, 5.2 mind), and water (0.5 g). The mixture is degassed using
argon, then tetrakis(triphenylphosphino)palladium(0) (0.23 g, 0.2 mmol) is added and the mixture is
heated to 180 C for 20 min in a microwave reactor. Cooling, dilution with ethyl acetate, drying over
Na2SO4 and concentration, followed by purification on silica gel using a linear gradient of 10 to 50%
ethyl acetate in hexane affords Q6e; ESIMS calcd. for C29H351\1603 (M+H+) 515.3, found 515.1.
[00351]Step E: A solution of Q6e (0.6 g, 1.2 inmol) in ethyl acetate (100 mL) and ethanol (40 nth) is
treated with palladium on carbon (5%; 0.85 g, 0.4 mmol) and the mixture is saturated with hydrogen
gas and is then stirred at room temperature under 1   atmosphere of hydrogen for 3 hours. After
filtration of the reaction through a pad of Celite(r) and concentration the residue is dissolved in
dichloromethane (10 niL) and triethylamine (0.6 mL, 4 3 mmol) Methanesulfonyl chloride (0.15 mL, 1 9
mmol) is then slowly added, with stirring. After 2 hours, the mixture is concentrated and purified on
silica gel using a linear gradient of 10 to 65% ethyl acetate in hexane to afford Q6. ESIMS calcd. for
CDH33N6OIS (M+Er) 461.2, found 461.1.        Example Q7:
2-(44(6-(1-Methanesulfonylpiperidin-4-3.1)py ridin-3- y loxy)methyl)piperidin-l-y1)-5-ethy lpy rimidine.
[00352]By following a procedure similar to the one used for preparing Q6 from B4a. except
substituting B2a for B4a in Step C, Q7 is prepared; ESIMS calcd. for C23I-134N503S (M+H+) 4602.
found 460.1.        Example Q8: 3-((1-(5-Ethylpyrimidin-2-yl)piperidin-4-yOmethoxy)-6-(1-
methanesulfonylpiperidin-4-yOpyridazine. M_KI'A N  CH/Ty / s-N" 0  N=/ NMI  



WO 20091038974PCT/U 82008/0751 45  /\ N ...1r.-..N-NNH'. Step A N.N-'' CIC1,-01 \N= / Q8aQ8b
Ms .N.--...,"    [00353]Step A: A solution of Q8a (0.64 g, 2.9 mmol) and Q4a (0.49 g, 3.3 mmol) in dry
dimethylacetamide (6 mL) is treated with powdered potassium carbonate (0.7 g, 5.0 mmol) and the
mixture is stirred at 150 C for 2 days. Cooling, dilution with water (100 mL), extraction with ethyl
acetate (2 x 100 mL), drying over Na2SO4, filtration, concentration, and purification on silica gel using
a linear gradient of 10 to 100% ethyl acetate in hexane affords Q8b:NMR (CDC13, 400.13 MHz): 8
8.17 (s, 2H), 7.67 (d, J= 9.2 Hz, 1f1), 6.96 (d, J= 9.2 Hz, 1H), 4.77 (m, 2H), 4.37 (d, J= 6.6 Hz, 2H),
2.90 (td, J= 13.1, 2.6 Hz, 2H), 2.46(q, J=7.6 Hz, 2H), 2.15(m, 2H), 1.89 (m,1f1), 1.36 (ddd, J= 4.3,
12.4, 12.6 Hz, 2H), 1.19 (t, J = 7.6 Hz, 3H); ESIMS calcd. for C16H21C1N50 (M+H+) 334.1, found
334.1. [00354]Step B: To a solution of Q8b (0.11 g, 0.3 mmol) in 1,2-dimethoxyethane (2 mL) is added
intermediate Q6b (0.15 g, 0.4 mmol) powdered potassium carbonate (0.18 g, 1.3 mmol), and water
(0.5 g). The mixture is degassed using argon, then letrakis-(triphenylphosphino)palladium(0) (0.05 g,
0.04 mmol) is added and the mixture is heated to 180 C for 20 min in a microwave reactor. Cooling,
dilution with ethyl acetate, drying over Na2SO4 and concentration, followed by purification on silica gel
using a linear gradient of 10 to 75% ethyl acetate in hexane affords Q8c; ESIMS calcd. for
C29H35N601 (M+H+) 515.3, found 515.1. [00355]Step C: A solution of Q8c (0.15 g, 0.3 mmol) in ethyl
acetate (20 mL) and ethanol (20 mL) is treated with palladium black on carbon (5%; 0.4 g, 0.2 mmol),
saturated with hydrogen and then stirred at room temperature under 1 atmosphere of  hydrogen for 6
hours. After exchanging the atmosphere for NI), the reaction is filtered through a pad of Celite(r) and
concentrated. The resulting oil is dissolved in dichloromethane (10 mL) and triethylamine (0.3 mL, 2.1
mmol). Methanesulfonyl chloride (0.05 mL, 0.6 num') is then slowly added, with stirring. After 2 hours,
the mixture is concentrated and purified using mass-triggered reverse phase HPLC to afford Q8;
ESIMS calcd. for CDHI3N603S (M+W) 461.2, found 461.1.        Example Q9: 2444(54 I
-Methanesulfony lpiperidin-4-3.1)py ridin-2- y loxy)methy Bpiperidin- I -yI)-5-ethy lpy rimidine.         By
following a procedure similar to the one used for preparing Q8 from Q8a, except substituting Cla for
8a, Q9 is prepared; ESIMS calcd. for C231-134N50IS (M+11+) 460.2, found 460.2.        Example RI:
1-tert-Butyl 4-(4-(1-(methylsulfonyl)piperidin-4-yl)phenyl) piperazine-1,4-dicarboxylate. 



Rla  WO 20091038974PCT/U S2008/0751 45 [00356]Step A: A solution of Rla (2.2 g, 8.2 mmol) in
dichloromethane (10 mL) is cooled in an ice/water bath and treated with neat BBr, (9.21 g, 37 mmol)
The reaction is stirred at ice bath temperature for 10 minutes and at room temperature for 1 hour. The
reaction is then poured on to crushed ice and allowed to quenchours. The resulting solid is collected
and dried to afford Rib; ESIMS calcd. for CI9H37NO3S (M+H+) 256.1, found 256.1. [00357]Step B: A
solution of Rib (100 mg, 0.39 mmol) and nitrophenyl chloroformate (87 mg, 0.43 mmol) in acetonitrile
(5 mL) is treated with K2CO3 (108 mg, 0.78 mmol) and the mixture is stirred at room temperature for 2
hours, then is filtered, concentrated, and purified on silica gel using a linear gradient of 0 to 100% ethyl
acetate in hexane to afford Ric; ESIMS calcd. for C19H31\1207S [M+Hr 421.1, found 421.1.
[00358]Step C: A solution of Ric (41 mg, 0.10 mmol), 1-Boc-piperazine (20 mg, 0.11 mmol) and
triethylamine (68 pl, 0.50 mmol) in 1,2-dichloroethane (5 mL) is heated at 50 C for 12 hours. The
mixture is concentrated in mow and purified purified using mass-triggered reverse phase HPLC to
afford RI; 1H-NMR (400MHz, CDC13) 8 7.12 (d, J= 8.4 Hz, 2H), 6.98 (d, J= 8.8 Hz, 2H), 3.87 (m, 3H),
3.56 (m, 2H), 3.45 (m, 6H), 2.75 (s, 3H), 2.70 (m, 3H), 2.55 (m, 2H), 1.90 (m, 3H), 1.77 (m, 3H), 1.42
(s, 9H); ESIMS calcd. for C22H33N3Na06S [M+Nal+ 490.2, found 490.1.         Example Si:
N-((1-(5-Ethylpyrimidin-2-yl)piperidin-4-yl)methyl)-4-(1- (methylsulfonyl)piperidin-4-yl)aniline.  Nil  /N-4
/  [00359]Step A: A solution of Q4a (444 mg, 2mmol) in anhydrous dichloromethane (5 mL) is added to
a solution of Dess-Martin periodinane (1.018 g, 2.4 mmol) in anhydrous dichloromethane (10 mL) and
stirred overnight at room temperature. Additional dichloromethane (30 mL) is added and the reaction
is filtered through Celite(r) and concentrated. Purification on silica gel using a linear gradient of 0 to
50% ethyl acetate in hexane to affords SU; ESIMS calcd. for Cl2H18N30 (M+H+) 220.1, found 220.1.
[00360]Step B: A mixture of Sla (318 mg, 1.5 mmol), tert-butyl 4-(4-
aminophenyl)piperidine-1-carboxylate (482 mg, 1.74 mmol), and NaBH(OAc), (636 mg, 3 mmol) in
dichloromethane (7 mL) is stirred at room temperature for 5 hours. The reaction is quenched with
water (20 mL) and extracted with dichloromethane (3 x 20 mL), washed with water (20 mL), dried
(Na2SO4), and concentrated. Purification on silica gel using a linear gradient of 0 to 50% ethyl acetate
in hexane to affords Sib; ESIMS calcd. for C28H42N502 (M+H+) 480.3, found 480.4. [00361]Step C: A
solution of Sib (600 mg, 1 25 mmol) in Me0H (10 mL) is treated with a 4 M solution of HC1 in dioxane
(25 mL, 100 mmol) and stirred at room temperature overnight. The reaction mixture is concentrated,
dioxane (20 mL) added and concentrated again to form the hydrochloride salt of Sic; ESIMS calcd. for
C23H34N5 (M+H+) 380.3, found 380.3. [00362]Step D: A cold (0C) mixture of Sic (810 mg, 1 25
mmol) and triethylamine (0.892 mL, 6.4 mmol) in dichloromethane (30 mL) is treated with
methanesulfonyl chloride (0.152 mL, 1 96 mmol) dropwise and stirred at room temperature for 3
hours. Additional triethylamine (0.5 mL 3 6 mmol) and methanesulfonyl chloride (0.076 mL, 0 98
mmol) are added and the reaction is stirred at room temperature for another 30 minutes. The reaction
is quenched with water (20 mL), extracted with dichloromethane (3 x 20 mL), washed with water (20
nth), dried over Na2SO4, and concentrated. Purification using mass-triggered reverse phase HPLC
affords SI; 1H NMR (CDC13, 400 MHz): 88.24 (s, 2H), 7.05 (m, 2H), 6.70 (m, 2H), 4.61 (m, 2H), 3.64
(m, 2H), 2.96 (m, 2H), 2.88 (s, 3H), 2.80 (m, 4H), 2.42 (q, J = 7.6 Hz, 2H), 1.84 (m, 5H), 1.60 (m, 2H),
1.12 (m, 5H); ESIMS calcd. for C24H36N502S (M--Fr) 458.3, found 458.3.        Example S2:
N-((1-(5-Ethylpyrimidin-2-yl)piperidin-4-yl)methy I)-Nmethy1-4-(1-(methylsulfonyl)piperidin-4-yl)aniline.
0 -S-N 0\ ND / 



[00363]A solution of Si (46 mg, 0.1 minol) in tetrahydrofuran (1 mL) is added dropwise to an ice-cold
solution of 10% aqueous H2SO4 (0.2 mL) and 37% aqueous formaldehyde (0.1 mL, 1.2 mmol) in
tetrahydrofuran (0.5 nth). NaB H4 (30 nig, 0.79 minol) is added and the reaction mixture is warmed to
room temperature. After stirring for 30 minutes the reaction is quenched with 0.2 M NaOH (10 mL) and
extracted with ethyl acetate (3 x 15 inL), washed with brine (10 mL), dried over Na2SO4 and
concentrated. The compound is purified using mass-triggered reverse phase HPLC to afford S2;
11-INMR (CDC13, 400 MHz): 68.23 (s, 2H), 7.08 (in, 2H), 6.68 (in, 2H), 4.60 (m, 2H), 3.64 (m, 2H),
3.19 (m, 2H), 2.92 (bs, 3H), 2.88 (s, 3H), 2.78 (in, 4H), 2.42 (q, J = 7.6 Hz, 2H), 1.93 (in, 111), 1.81 (in,
2H), 1.62 (m, 4H), 1.12 (m, 5H); ESIMS calcd. for C25H38N502S (M+H+) 472.3, found 472.3.
Examples Tlf and Ti: 4-(4-((1-(5-fluoropyrimidin-2-yEpiperidin-4-
yl)methoxy)pheny1)-1-(methylsulfonyl)piperidine-4-carbonitrile and 4444(145-
fluoropyrimidin-2-yEpiperidin-4-yl)methoxy)pheny1)-1-(methylsulfonyl)piperidine4-carboxylic acid
[00364]Step A: To an ice-cold suspension of NaH (60% in oil, 120 mg, 3 mmol) in anhydrous N,
N-dimethylformamide (2 mL) is added Tla (142 aL, 1.05 mmol) and stirred for 30 minutes under a
nitrogen atmosphere. To the resulting brown solution is added tert-butyl bis(2-chloroethyl)carbamate
(242 mg, 1 mmol) in N,Ndimethylformamide (0.2 aiL) and the cooling bath is removed after 15 min.
The reaction mixture is heated overnight at 75 C, cooled to room temperature and quenched with
water (1 mL). More water is added (50 mL) and the reaction is extracted with dichlormethane (3 x 30
mL), dried over Na2SO4 and concentrated. Purification on silica gel using a linear gradient of 0 to 50%
ethyl acetate in hexane to affords Tlb; 1H-NMR (400MHz, CDC13) 57.38 (m, 2H), 6.93 (m, 2H), 4.26
(m, 2H), 3.82 (s, 3H), 3.19 (m, 2H), 2.08 (d, J = 12.9 Hz, 2H), 1.90 (td, J = 13.0, 4.0 Hz, 2H), 1.48 (s,
9H); ESIMS calcd. for C18H24N2Na03 (M+Na+) 339.2, found 388.8. [00365]Step B: To a solution of
Tlb (218 mg, 0.69 mrnol) in dioxane (1 mL) is added 4 M solution of HC1 in dioxane (2 mL, 8 mmol)
and the reaction is stirred for 2 hours at room temperature. The solvent is removed and the residue is
coevaporated with dioxane (10 mL) to afford Tic; ESIMS calcd. for C13H17N20 (M-kFr) 217.1, found
216.9. [00366]Step C: A cold (ice/water bath) solution of Tlc (0.69 mmol) and triethylarnine (385 RL,
2.76 mmol) in dry dichloromethane (10 mL) is treated with methanesulfonyl chloride (64 pL, 0.83
mmol) dropwise. The resulting solution is stirred at room temperature overnight. The reaction mixture
is added to water (40 mL) and extracted with dichloromethane (3 x 40 mL). The combined organic
layers are dried over Na2SO4 and concentrated to yield TN; ESIMS calcd. for C141119N203S (M-kW)
295.1, found 295.0. [00367]Step D: A solution of Tld (208 mg, 0.7 mmol) in anhydrous
dichloromethane (3.5 nth) is cooled to -78 C under nitrogen atmosphere and a 1M solution of BBr3
(3.5 mL, 3.5 mmol) in dichloromethane is added dropwise. The reaction is stirred at room temperature
overnight, then cooled to 0 C and quenched with Me0H (2 nth). The reaction mixture is repeatedly
concentrated with Me0H (3 x 20 nth) to afford Tie; ESIMS calcd. for C131-117N203S (M+1-) 281.1,
found 281.0. [00368]Step E: A mixture of Tle (196 mg, 0.7 mmol), (1-(5-fluoropyrimidin-2-
yflpiperidin-4-yl)methyl methanesulfonate (202 mg, 0.7 mmol; prepared by following the procedure for
Q4a except using 2-chloro-5-fluoropyrimidine as the electrophile), and Cs2CO3 (456 mg, 1.4 mmol) in
acetonitrile (10 nth) is heated to 70 C for 48 hours. The reaction mixture is concentrated and
partitioned between water (20 mL) and ethyl acetate, the aqueous phase is extracted with ethyl
acetate (2 x 20 mL). The combined organics are washed with water (2 x 10), dried over Na3SO4 and
concentrated. Purification on silica gel using a linear gradient of 0 to 60% ethyl acetate in hexane to
affords T 1 f; 1H-NMR (400MHz, DMSO) 58.43 (d, J = 0.8 Hz, 2H), 7.46 (m, 2H), 7.00 (in, 2H), 4.61
(in, 2H), 3.87 (d, J = 6.4 Hz, 2H), 3.74 (in, 2H), 3.00 (in, 5H), 2.92 On, 2H), 2.24 (m, 2H), 2.05 (m, 3H),
1.83 (m, 2H), 1.23 (m, 2H); ESIMS calcd. for C23H29FN503S (M+FE) 474.2, found 474.2.
[00369]Step F: A solution of Tlf (30 mg, 0.063 mmol) and KOH (105 mg, 2.6 mmol) in
2-methoxyethanol (1 mL) and water (0.5 mL) is heated to 110 C for 72 hours. The reaction mixture is
acidified with 1 N HO to pH 2-3 and extracted with ethyl acetate (3 x 20 niL). The combined organics
are dried over Na2SO4, and concentrated. The residue is purified using mass-triggered reverse phase
H PLC to afford TI; 1H-NMR (400MHz, DMSO-d6) 8 8.42 (d, J = 0.8 Hz, 2H), 7.30 (m, 2H), 6.92 (m,
2H), 4.60 (m, 2H), 3.83 (d, J = 6.4 Hz, 2H), 2.88 (m, 7H), 2.48 (m, 2H), 2.04 (m, 1H), 1.83 (m, 4H),
1.22 (m, 2H). ESIMS calcd. for C23H:0EN405S (M-k1-1+) 4912, found 493.1        Example Ul:
1-methylcyclopropyl 442,6-difluoro-4-(3-
(methylsulfonamido)azetidinThyl)phenoxy)methyl)piperidine-1-carboxylate.      



Step c C LI lb: R=H Example Ul: R=Ms [00370]Step A: By following a similar procedure as that used to
prepare E3 from E3a. except substituting Plb for E3a, Ula is prepared; ESIMS calcd. for
C17H21BrF2NO3 [M+111+: 404.1. found: 404.0. [00371]Step B: By following a similar procedure as
that used to prepare B2 from B2b, except substituting benzyl azetidin-3-ylcarbamate for benzyl
piperazine-1-  carboxylate, Ul b is prepared; It is observed that the Cbz group is removed under
reaction conditions; ESIMS calcd. for C20H28E2N3031M+H+1 396.2, found 369.3. [003721Step C: By
following a similar procedure as that used to prepare G1 from G I a, except substituting Ul b for G I a,
U 1 is prepared; IN-NM R (400MHz, CDC13) 5.95 (d, J= 9.7 Hz, 2H), 4.85 (d, J= 9.4 Hz, 1H), 4.40 (m,
1H), 4.20 (t, J= 7.5 Hz, 2H), 4.29-3.94 (m, 2H), 3.80 (d, J= 6.0 Hz, 2H), 3.65 (dd, J= 5.3, 8.0 Hz, 2H),
3.00(s, 3H), 2.74 (t, J= 12.4 Hz, 2H), 1.9 (m, 1H), 1.82 (d, J= 13.1 Hz, 2H), 1.54(s, 3H), 1.22 (m, 2H),
0.86(t, J= 6.4 Hz, 2H), 0.62 (t, J= 6.4 Hz, 2H). ESIMS calcd. for C211130F2N3 05S [M4H+] 474.2,
found 474.1.        Example U2: 1 -methy lcyclopropy I 4-02,6-difluoro-413-(2-
methylpropylsulfonamido)azetidin-l-yl)phenoxy)methyl)piperidine-l-carboxylate.  [003731By following a
similar procedure as that used to prepare Ul from Ule, except substituting isobutanesulfonyl chloride
for methanesulfonyl chloride, U2 is prepared; 111-NMR (400MHz, CDC13) 6 5.96 (d. J= 9.6 Hz, 2H),
4.87 (d, J= 9.5 Hz, 1H). 4.40 (m, 1H), 4.20 (t, J= 7.5 Hz. 2H), 4.29-3.94 (m, 2H). 3.82 (d. J = 4.8 Hz,
2H), 3.65 (dd. J= 7.9. 5.4 Hz, 2H). 2.93 (d, J= 6.4 Hz, 2H). 2.75 (m, 2H), 2.28 (septet, J = 6.7 Hz, 1H),
1.920, 1H), 1.83 (d, J= 12.6 Hz, 2H), 1.56 (s, 3H). 1.24 (m, 2H). 1.13 (d, J= 6.7 Hz. 6H), 0.87 (t. J= 6.3
Hz, 2H), 0.63 (t, J= 6.3 Hz. 2H). ESIMS calcd. for C24H36E2N305S EM+H+1 516.2, found 516.2.
Example U3: 1 -methy lcyclopropy I
4-02,6-difluoro-413-(Nmethylmethylsulfonamido)azetidinThyl)phenoxy)methyl)piperidine-l-carboxylate.
[00374]To a solution of Ul (25 nig, 0.05 mmol) and iodomethane (4 uL, 0.06 mmol) in dry
N,N-dimethylformamide (1 niL) at 0 C is added sodium hydride (5 mg, 0.2 mmol) in one portion. The
mixture is allowed to warm slowly to room temperature and stirred an additional 1 hour. The mixture is
partitioned between water and dichlorornethane, and the organics washed with brine, dried over
MgSO4, filtered, evaporated and purified on silica gel using 0-50% ethyl acetate in dichloromethane to
afford U3; 11-1-NMR (400MHz, CDCb) 8 5.97 (d, J= 9.6 Hz, 2H), 4.71 (m, 1H), 4.06(t, J= 7.8 Hz, 2H),
4.29-3.95 (in, 2H), 3.88 (dd. J = 8.0, 5.6 Hz, 2H), 3.81 (d, J= 5.8 Hz, 2H), 2.97 (s, 3H), 2.83 (s, 3H),
2.74 (in, 2H), 1.91 (in, 1H), 1.83 (d, J= 13.4 Hz, 2H), 1.54 (s, 3H), 1.24 (m, 2H), 0.86(t, J= 6.3 Hz, 2H),
0.62(t, J= 6.3 Hz, 2H). ESIMS calcd. for C22H32F2N305S [M+H+] 488.2, found 488.2. Example U4:
1-methyleyclopropyl
444-(3-(N,2-dimethylpropylsulfonamido)azetidin-ly1)-2,6-difluorophenoxy)methyllpiperidine-l-earboxyla
te.  [00375]By following a similar procedure as that used to prepare U3 from except substituting U2 for
Ul, U2 is prepared; 111-NMR (400MHz. CDC13) 6 5.96(d. J= 9.7 Hz, 2H), 4.77 (m, 1H), 4.04(t, J= 7.9
Hz, 2H), 4.25-3.96 (in, 2H), 3.87 (dd, J= 5.6. 7.8 Hz, 2H), 3.81 (d, J= 6.3 Hz, 2H), 2.97 (s, 3H), 2.77 (d,
J= 6.7 Hz, 2H), 2.74 (m, 2H). 2.24 (septet, J= 6.6 Hz, 1H), 1.91 (m, 1H), 1.83 (d. J= 13.3 Hz. 2H),
1.54(s. 3H), 



1.24 (m, 2H), 1.11 (d, J= 6.5 Hz, 6H), 0.86(t, J= 6.3 Hz, 2H), 0.61 (t, J= 6.3 Hz, 2H). ESIMS calcd. for
C251-138E2N305S [M+H] 530.3, found 530.2. Example US: 1-Methylcyclopropyl
4-45-(3-(methylsulfonamido)azetidin-1- yl)py razin-2-y loxy )methy Opiperidi ne- 1 -carboxy late.
By following a similar procedure as that used to prepare MI from Mla, except substituting benzyl
azetidin-3-ylcarbamate for benzyl piperazine-l-carboxylate in step A and methanesulfonyl chloride for
methyl 3-(chlorosulfonyl)propanoate in step d, US is prepared; -EH NMR (400 MHz, CDC13) 8 7.72
(d, I = 1.4 Hz, 1H). 7.24 (d, J = 1.4 Hz. 1H). 4.73 (d, J = 9.2 Hz. 1H). 4.37 (m, 1H). 4.28 (m. 2H). 3.97
(d, J = 6.4 Hz. 2H). 3.75 (in, 2H), 3.27 (s, 3H), 2.65 (m. 2H), 1.85 (In. 1H), 1.70 (In. 2H). 1.46 (s. 3H).
1.17 (m, 3H), 0.77 (m, 2H), 0.53 (m, 2H); ESIMS nilz for (M-k1-1)+ C19H0N505S calcd: 440.2, found:
440.2. Example U6: 1-Methylcyclopropyl 44(2,6-difluoro-4-(4- (methylsulfonyI)-2- oxopiperazin- 1
-yl)phenoxy)methyl )piperidine-1 -carboxylate. 0 -ti-NN II\ 0 ()  0(\ 0T.  0           By following a similar
procedure as that used to prepare 02 from B4b, except substituting Plb for B4b, U6 is prepared;
1H-NMR (400MHz, DMSO-d6) 57.28 (m, 2H). 3.94 (m, 6H), 3.77 (m, 2H), 3.53 (m, 2H), 3.05 (s, 3H),
2.75 (m. 2H), 1.88 (m. 2H), 1.74 (in, 2H), 1.46 (s, 3H), 1.14 (na, 2H), 0.76 (in, 2H), 0.59 (in, 2H);
ESIMS calcd. for C22H30E2N306S [M+H] 502.2. found 502.2.          Example Vi:
8-01-(5-Ethylpyrimidin-2-yEpiperidin-4-yl)methoxy)-2-
(methylsulfony1)-1,2,3,4-tetrahydropyrazino[E2-a]indole.            Step A: A suspension of Via (2.26 g,
11.8 mmol) in methanol (20 mL) is treated with thionyl chloride (1.0 mL, 13.8 mmol) dropwise, with
stirring. The resulting mixture is stirred at room temperature for 18h, and then concentrated to
dryness. The resulting solid is triturated with 1:1 water/aqueous saturated sodiumhydrogencarbonate,
filtered, washed with water and dried to afford Vlb; 1H NMR (DMSO-d,, 400.13 MHz): 311.80 (s, 1H),
7.37 (d, J= 8.9 Hz, 1H), 7.11 (d, J= 2.2 Hz, 1H), 7.06 (d, J = 2.2 Hz, 1H), 6.92 (dd, J = 2.4, 8.9 Hz,
1H), 3.86 (s, 3H), 3.76 (s, 3H); ESIMS calcd. for CI1H12NO3 (M+H+) 206.1, found 206.1.            Step
B: A solution of Vlb (1.86 g, 9.1 annol) is in N,N-dimethylacetamide (25 mL) is treated with powdered
cesium carbonate (5.31 g, 16.3 rnmol) and chloroacetonitrile (0.90 mL, 14 3 mmol) and the mixture is
stirred at 65 C for 18 hours. Cooling to room temperature dilution with ethyl acetate, washing with
water (2x), saturated aqueous ammonium chloride and brine, drying over Na2SO4, filtration and
concentration yields a solid. The residue is purified on silica gel using 5-30% ethyl acetate in hexanes
to afford Vie; I I-I NM R (CDC13, 400.13 MHz): 87.33 (d, J= 8.9 Hz, 1H), 7.30 (d, J= 1.0 Hz, 1H), 7.12
(m, 2H), 5.59 (s, 21-1), 3.95 (s, 3H), 3.87 (s, 3H); ESIMS calcd. for C13EII3N203 (M+FE) 245.1, found
245.0.           Step C: VI d is prepared from Vie according to the literature procedure described in
Bioorg. Med. Chem. Lett 2002, 12, 155-158; ESNS calcd. for C1211156120 (M+H+) 203.1, found
203.1.           Step D: To a solution of VI d (0.58 g, 2.5 num') in dichloromethane (15 niL) is added
triethylarnine (0.7 mL, 5 mmol) in one portion The resulting mixture is cooled in an ice/water bathand
methanesulfonyl chloride (0.25 aa4, 3.2 rnmol) is added dropwise, with stin-ing, over 5 minutes. The
bath is removed and the resulting solution is stirred at room temperature for 30 minutes. The reaction
mixture is added to water (40 mL) and extracted with dichlorornethane (2 x 40 mL). The combined
organic extracts are washed with saturated aqueous ammonium chloride solution, dried over MgSO4,
and concentrated to yield Vie; ESIMS calcd. for C131-112N203S (M+FE) 281.1, found 281.2.
Step E: A solution of Vie (0.60 g, 2.1 mmol) in dichloromethane (15 mL) is treated with neat boron
tribromide (0.8 mL, 8.3 mrnol) at room temperature. The resulting solution is stirred at room
temperature for 30 minutes. The reaction mixture is carefully added to methanol (50 niL), treated with
solid Na2CO2 (0.4 g), filtered and concentrated to dryness. The crude Vii is used as such in the next
step; ES IMS calcd. for Cl2H15N203S (M+FE) 267.1, found 267.1.           Step F: A solution of Vii and
Q4b (0.03 g, 0.1 rnmol) in dry acetonitrile (2 mL) is treated with powdered cesium carbonate (0.1 g,
0.3 mmol) and the mixture is stirred at 75 C for 24 hours. Filtration and mass directed reverse phase
HPLC purification yields VI; ESIMS calcd. for C24F122N503S (M+FE) 470.2, found 470.1. By
following a similar procedure as the one used for preparing VI from VI f except substituting the
appropriate mesylate for Q4b the following compounds are prepared; Example 



Structure  Analytical data     '11NMR (C'DC13, 400.13     MHz): 8 7.17 (d, / = 8.8 H7, 1H), 7.03 (d. J=
2.3 Hz, 111).     6.85 (dd, J= 2.3, 8.8 112, 111), 6.24 (d. 1= 0.7 Hz, 1H), 4.67     (s, 2H), 4.16 (br, 2H),
4.15 (.. V2 Ms-N 111 



0 J= 5.4 Hz, 2H), 3.84 (in, 4H), 2.87 (s, 311), 2.76 (t, J= 12.2    0 Hz, 2H), 1.98 (m, 1H), 1.85     (1., J=
12.6 Hz, 2H), 1.47 (s, 911), 1.28 (ddd, J= 4.7, 12.4, 12.4 Hz, 2H); ESIMS calcd. for C.231134N305S
(M+11+)     464.2, found 464.1. V3 ms-N ill 0 ESIMS calcd. for  C231132N305S (M+117) 462.2,    0
found 462.2. 



Example V4: 741-(5-Ethylpyrimidin-2-yl)piperidin-4-y1)methoxy)-2-
(methylsulfony1)-1,2,3,4-tetrahydrobenzofuro[2,3-c]pyridine. V4aV 4b    V4cV4d    V4eV4fV4g
Example V4        Step A: A suspension of V4a (3.99 g 19 4 mmol) is in dichloromethane (50 mL) is
treated with oxalyl chloride (1.8 mL, 21.3 mmol) slowly, with stirring, followed by dimethylfonnamide
(0.01 mL) The resulting mixture is stirred at room temperature for 1 hour, and then concentrated to
dryness to yield V4b; 11-1 NMR (CDC13, 400.13 MHz): 87.58 (t, J= 1.0 Hz, 1H), 7.37 (d, J= 8.6 Hz,
1H), 7.03 (d, J= 2.2 Hz, 1H), 6.92 (dd, J= 2.2, 8.6 Hz, 1H), 4.21 (d, J= 1.0 Hz, 2H), 3.84 (s, 3H).
Step B: A solution of V4b (19.4 mmol) in dichloromethane (100 mL) is treated with ammonia gas by
slow bubbling through the stirring solution for 5 minutes. The resulting suspension is stirred in a closed
flask for 2 hours. The resulting suspension is filtered, the collected solids are washed with more
dichloromethane and air dried to yield V4c;NMR (CDC13, 400.13 MHz): 37.52 (t, J = 0.7 Hz, 1H), 7.43
(d, J = 8.6 Hz, 1H), 7.03 (d, J= 2.2 Hz, 1H), 6.92 (dd, J= 2.2, 8.6 Hz, 1H), 5.61 (s, 1H), 5.45 (s, 1H),
3.86 (s, 3H), 3.63 (d, J= 0.7 Hz, 2H); ESIMS calcd. for C1a12NO3 (M+H+) 206.1, found 206.1.
Step C: A solution of V4e (2.79 g, 13.6 mmol) in dry terrahydrofuran (100 mL) is treated with borane
solution in terrahydrofuran (1.0 N; 50 mL, 50 mmol) and the resulting solution is stirred in a closed
flask overnight. The reaction mixture is carefully, treated with methanol (50 mL) and concentrated to
dryness. The residue is purified by silica gel chromatography using a linear gradient of 20 to 100%
ethyl acetate in hexanes to afford V4d; 1H NMR (CDC13, 400.13 MHz): 87.46 (s, 1H), 7.38(d, J= 8.6
Hz, 1H), 7.02(d, J= 2.2 Hz, 1 H), 6.90 (dd, J = 2.2, 8.6 Hz, 1 H), 3.85 (s, 3H), 3.63 (hr. s, 2H), 3.14 (tt,
J= 6.4, 6.8 Hz, 2H), 3.02(t, J= 6.4 Hz, 2H); ESIMS calcd. for CHMI."02 (M+H+) 192.1, found 192.1.
Step D: V4e acetic acid salt is prepared from V4d according to the procedure described in
W02000/020421, p. 15; .1H NMR (CDC13, 400.13 MHz): 37.30 (d, J= 8.5 Hz, 1H), 6.99 (d, J= 2.2 Hz,
1H), 6.86 (dd, J= 2.2, 8.5 Hz, 1H), 3.88 (br. s, 2H), 3.85 (s, 3H), 3.06 (t, J= 5.8 Hz, 2H), 2.85 (m, 2H),
2.72(m, 1H); ESIMS calcd. for C12EI14NO2 (WM+) 204.1, found 204.1.         Step E: A solution of V4e
acetic acid salt (0.18 g, 0.7 mmol) in dichlorornethane (5 niL) is treated with triethylamine (0.2 mL, 1.4
mmol) and rnethanesulfonic anhydride (0.15 g, 0.86 mime and the mixture is stirred at room
temperature for 1 hour. Washing with water, drying over MgSO4 and concentration yields V41; .1H
NMR (CDC13, 400.13 MHz): .3 7.29 (d, J= 8.5 Hz, 1H), 6.98 (d, J= 2.2 Hz, 1H), 6.84 (dd, J= 2.2, 8.5
Hz, 1H), 3.84 (s, 3H), 2.77 (n, 2H), 2.73 (n, 2H), 2.54(s, 3H); ESIMS calcd. for C131-116NO4S (WW)
282.1, found 282.0.         Step F: A solution of V41 (0.15 g, 0.5 mime in dichloromethane (5 mL) is
treated with neat boron tribromide (0.2 niL, 2.1 mmol) at room temperature. The resulting solution is
stirred at room temperature for 30 minutes. The reaction mixture is carefully added to methanol (50
mL), treated with solid Na2CO3 (0.4 g), filtered and concentrated to dryness to afford V4g; ESIMS
calcd. for C12EI14N04S (M+H+) 268.1, found 268.1.         Step G: A solution of V4g and Q4b (0.03 g,
0.1 mmol) in dry acetonitrile (2 mL) is treated with powdered cesium carbonate (0.08 g, 0.2 rnmol) and
the mixture is stirred at 75 C for 24 hours. Filtration and mass directed HPLC purification yields V4;
ESIMS calcd. for C241-132N404S (M+H+) 471.2, found 471.2.         Example V5: 7-(1-(5-Ethy lpy
rimidin-2-yl)piperidin-4-yloxy)-2- (methylsulfony1)-1,2,3,4-tetrahydrobenzofuro[2,3-c]py ridine.         By
following a similar procedure as the one used for preparing V4 from V4g except substituting
1-(5-ethylpyrimidin-2-yl)piperidin-4-y1 methanesulfonate for Q4b the V5 is prepared: ESIMS calcd. for
C23FL9N404S (M+H+) 457.2, found 457.1. 



Biological Assays Generation of Stable Cell Line [00376]Flp-In-CHO cells (Invitrogen, Cat.# R758-07)
are maintained in Ham's F12 medium supplemented with 10% fetal bovine serum, 1% antibiotic
mixture and 2 mM Lglutamine. The cells are transfected with a DNA mixture containing human
GPR119 (11GPR119) or mouse GPR119 (mGPR119) in the pcDNA5/FRT vector (Invitrogen) and the
p0G44 vector (Invitrogen) in a 1:9 ratio using Fugene6 (Roche), according to the manufacturer's
instructions. After 48 hours, the medium is changed to medium supplemented with 400 tig/mL
hygromycin B to initiate the selection of stably transfected cells. The resultant cell lines are designated
CH0-11GPR119 and CHO-mGPR119 respectively. Cyclic AMP Assays [00377]To test tile activity of
compounds of the invention on human GPR119, CHO- liGPR119 cells are harvested and
resuspended at 300,000 cells/mL in assay media (Ham's F12 medium plus 3% lipid-depleted fetal
bovine serum, 1 m1\4 3-isobuty1-1-methyl-xanthine (IBMX)). Cells (5 (d) are placed in each well of a
white 1536-well plate. A compound of the invention (50 ilL) diluted in 100% dimethyl sulfoxide
(D1\480) is added to each well and the plates are incubated at 37C for 30 minutes. cAMP
concentrations are then measured   using the cAMP dynamic 2 kit (Cisbio Bioassays) according to the
manufacturer's instructions. 15 it4 of diluted cAMP-XL665 is added to each well, followed by 2.5 nE
diluted anti-cAMP-Cryptate. The plate is covered and incubated for one hour at room temperature,
then read on an Envision plate reader (Perkin Elmer) using the 14TRF method with excitation at 337
nm, and emissions measured at 620 nm and 655 nm. [00378]Activity of compounds of the invention
on mouse GPR 119 is measured by a similar method in 384-well plates. CI40-mGPRII9 cells are
harvested and resuspended in assay media at 500,000 cells/mL. 50 n1 cells are placed in each well of
a white 384-well plate. A compound of the invention (500 nL) diluted in 100% DMS0 is added to each
well and the plates are incubated at 37C for 30 minutes. cAMP concentrations are measured as above
except that 20 nE of diluted cAMP-XL665 followed by 20 nL diluted anti-cAMPCryptate is added to
each well. [00379]Compounds of the invention, in free form or in pharmaceutically acceptable salt
form, produced a concentration-dependent increase in intracellular cAMP level. Compounds of the
invention show an EC50 of between 1x10-5 and lx 10-1M, preferably less than 500nM, more
preferably less than 100nM. The following table shows a non-limiting sample of EC50 measurements
for compounds of the invention whereby +, -k-k and -k-k-k represent EC50 ranges of >800nM,
200-800nM and <200nM, respectively: Compound Structure   EC50 Activity A3 8-t-N /ilk 0/----res--\.(-<
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GLUTag GLP-1 assay [00380]The effect of compounds of the invention on GLP-1 secretion can be
studied in GLUTag cells (a mouse entereoendocrine cell line that secretes GLP-1). GLUTag cells are
plated in poly-D-lysine-coated 96-well plates on day one in complete medium (DMEM/10% FBS). On day
two, the culture medium is replaced with a low glucose medium (DMEM/5.5 mM glucose/10% FBS). One
day three, cells are washed twice and pre-incubated in glucose free EBSS buffer (100 mM NaC1, 5 mM
KC1, 0.8 mM MgSO47H20, 1.65 mM NaH2PO4.2H20. 26 mM Nal-WO 1.6 mM CaC12, 0.1% fatty
acid-free bovine serum albumin. pH 7.35) for two hours at 37 C with 5% CO2. After this pre-incubation
period, the cells are washed again with glucose free EBSS buffer, and then stimulated with a compound
of the invention at various concentrations in EBSS buffer plus 10 mM glucose and a DPP-4 inhibitor at 37
C in the presence of 5% CO2. At the end of the incubation, the supernatants are then collected and
transferred to a HEK293 cell line that over expresses human GLP-1 receptor and a CRE-luciferase
reporter construct. The CRE-luciferase construct expresses luciferase gene under the control of a cAMP
response element (CRE). GLP-1-stimulated GLP-1 receptor leads to cAMP production, which in turn, up
regulates luciferase expression. The HEK293-GLP-1R reporter cells are plated the night before in white
384-well plates. After incubation with the supernatants from GLUTag cells treated with a compound of the
invention, the HEK293-GLP-1R reporter cells are incubated at 37 C in the presence of 5% CO2 for 18
hours. Luciferase produced from the treatment is measured by the addition of Steady-Glo reagent
(Promega, Cat # E2550). The EC-0 values are calculated with nonlinear regression using Graphpad
Prism. HIT-T15 insulin assay [00381]The effect of GPR119 agonist on insulin secretion is studied in
HIT-T15 cells (a hamster beta cell line that secrets insulin). HIT-T15 cells are obtained from ATCC and
are cultured in Ham's FI2 Kaighn's medium plus 10% horse serum and 2.5% fetal bovine serum. On day
one, HIT-T15 cells are plated in 96-well plates and cultured for 24 hours and then the medium is replaced
with a low-glucose medium (RPM! 1640 medium supplemented with 10% horse serum, 2.5% fetal bovine
serum and 3.0 InIVI D-(+)-glucose). On day three, the cells are washed twice and then pre-incubated with
glucose-free Krebs-Ringer bicarbonate buffer (KRBB) that contains 119 mINJ NaC1, 4.74 mIVI KC I, 2.54
mINJ CaC12, 1.19 m1VI KI421304, 1.19 mM MgC12, 25 mM NaHCO3, 10 mIVI HEPES and 0.1%
fatty-acidfree bovine serum albumin at pH 7.4. One hour later, the cells are washed again for three times
and incubated with a compound of the invention in KRBB plus 16.5 mM glucose for 3 hours at 37 C. After
a 5 minute centrifugation at 1,000 rpm, supernatant is removed from each well and transferred into a
separate plate for insulin measurement following the instructions for Cisbio insulin HTRF assay kit
(Cisbio, Cat. # 621NSPEC). The EC50 values are calculated with nonlinear regression using Graphpad
Prism. GLP-1 Assa [00382]Adult male wild-type C57BL/6.1 mice (age 9 weeks, JAX) are used as the
experimental animals. In all experiments, mice are housed in a 12 hour light/dark cycle facility (light on
from 5:00 a.m. to 5:00 p.m) and have access to food (Purina 5001) and water ad libitum. Mice (8 per
group) are randomized into treatment groups based on their initial body weight. They are orally dosed
with vehicle, DPP4 inhibitor alone, or DPP4 inhibitor and a compound of the invention, in a single dose. A
glucose bolus (2 g/kg) is delivered sixty minutes post dosing. A sample is collected 2 minutes post
glucose bolus. [00383]Plasma active GLP- I is measured in C57BL/6 mice following a single oral
administration of increasing doses of a compound of the invention (3, ID and 30 mg/kg).  Animals are
fasted for 16 hours prior to compound administration. Oral doses are administered at approximately 10:00
am in a 75%PEG300:25%D5W suspension. Blood is obtained (via retro-orbital bleeding) to measure
plasma levels of active GLP-1. Approximately 200 ttL samples of blood are removed for analysis at 62
minutes post dosing (2 minutes post glucose bolus). All data are expressed as the mean  SENT for each
experimental group of mice. Statistical analysis of data is performed using a one-way ANOVA with a
Bonferroni's Multiple Comparison Post Test (GraphPad Prism 4.02). [00384]Treatment of mice with
increasing doses of a compound of the invention (in combination with a DPP4 inhibitor) results in
increasing levels of plasma active GLP-1. The magnitude of GLP- I increase observed in the ID mg/kg
group demonstrate that some compounds of the invention can increase circulating levels of active GLP- I
by about 2.2X fold relative to the effect with a DPP4 inhibitor alone. OGTT Assa [00385]Adult male
Zucker fa/fa rats (age 11 weeks, Charles River Labs) are used as the experimental animals. In all
experiments, rats are housed in a 12 hour light/dark cycle facility (light on from 5:00 a.m. to 5:00 p.m) and
have access to food (Purina 5001) and water ad libitum. Rats (6 per group) are randomized into treatment
groups based on their initial body weight and are dosed (orally) with vehicle orally, a DPP4 inhibitor, or a
compound of the invention. Sixty minutes after dosing, a 3 g/kg glucose bolus is administered. [00386]A
compound of the invention is dissolved in vehicle for dosing (orally using a gavage needle) at a final
concentration of 0.2, 2 or 6mg/mL. Oral doses are administered at approximately 7:30 am in a
75%PEG300:25%D5W. [00387]OGTT evaluations are performed in conscious rats that are 11 weeks of
age. The rats are fasted by removing food at 6pm the day before. A baseline blood sample is taken at t =
minus 60 minutes and the rats are then dosed orally with the a compound of the invention. A baseline
blood sample is taken at t = zero minutes and the animals are then administered an oral glucose bolus (3
g/kg) immediately. Blood is obtained (via tail bleeding) to measure blood glucose (using a glucometer). A
single drop of blood from the tail is measured for glucose using a glucometer at t = -60, 0, 10, 30, 60, 90,
120 and 180 minutes. [00388]The area under the curve (AUC) is calculated using the trapezoidal rule. All 
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data are expressed as the mean  sem for each experimental group of rats. Statistical analysis of data is
performed using a one-way ANOVA with a Bonferroni's Multiple Comparison Post Test (GraphPad Prism
4.02). [00389]Some compounds of the invention exhibit a clear dose-dependent effect on improved
glucose clearance at 3, 10, and 30 mg/kg (about 31%, about 48%, and about 56% reduction in glucose
AUC, respectively) when dosed in a 75% PEG300 /25% D5W formulation. The results demonstrate that
some compounds of the invention can lower blood glucose in response to glucose challenge. [00390]It is
understood that the examples and embodiments described herein are for illustrative purposes only and
that various modifications or changes in light thereof will be suggested to persons skilled in the art and
are to be included within the spirit and purview of this application and scope of the appended claims. All
publications, patents, and patent applications cited herein are hereby incorporated by reference for all
purposes.  We claim: 1. A compound of Formula I: (R2/Pr(RI 3),1 FITh R1-\ A /-Q-L or a pharmaceutically
acceptable salt thereof; in which: Q is a divalent radical selected from C6_10ary1, C3_10heteroaryl, C3_8
cycloalkyl and C3_ sheterocycloalkyl; wherein said aryl, heteroaryl, cycloalkyl or heterocycloalkyl of Q is
optionally substituted with up to 3 radicals independently selected from halo, C1_6alkyl,
halosubstituted-C1_6alkyk Ci_e alkoxy, halo-substitutedCI_ 6 alkoxy, C(0)R20 and C(0)0R20; wherein
R20 is selected from hydrogen and Ci_ealkyl; ring A can have one ring carbon replaced by aC(0); L is
selected from C1_6alkylene, C2_ 6alkenylene, (CH2),0,OC(0)(CH2),,C(0)0(CH2),,,
NR26(CH2),and0(CH2); wherein R26 is selected from hydrogen and C,_,alkyl; n is selected from 0, 1, 2,
3, 4 and 5; any alkyl of L can be optionally substituted with 1 to 3 radicals independently selected from
halo, C16a1ky1, halo-substituted-C1_6alkyl, C1_6alkoxy, halo-substituted-C1_6alkoxy,  C(0)R22 and
C(0)0R22; wherein R22 is selected from hydrogen and C1_6alkyl; m is selected from 0, 1, 2, 3 and 4; q is
selected from 0, 1, 2, 3 and 4;  R1 is selected from XI S (0)o_ 2X2R6, , XI S(0)0_2 X20R6a, X1 S (0)0_
2X2C (0)R6a, X1 S(0)0_2X2C 
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(0)0R6a,XI S(0)0_2X20C(0)R6aand X1 S(0)0 2NR6,R6b ; wherein X1 is selected from a bond, 0, NR"
and C14alkylene; wherein R" is selected from hydrogen and C, _6alkyl; X2 is selected from a bond and CI
_4alkylene; R6a is selected from hydrogen, halo, C1_6alkyl, C2_6alkenyl, C6_1 oaryl, C31 oheteroaryl,
C3_ 8heterocycloalkyl and C3_8cycloalkyl; wherein said aryl, heteroaryl, cycloalkyl and heterocycloalkyl
of 126, is optionally substituted with 1 to 3 radicals independently selected from hydroxyl, halo, CI _6alkyl,
halo-sub stituted-C1_6alkyl, hydroxyl-substitutedC1_ 6 alkyl, cyano-substituted-C1_6alkyl, C,_ 6 alkoxy,
halo-substituted-C1_6alkoxy and C6_ oaryl-C1 _4 alkoxy; and R6b is selected from hydrogen and CI
_6alkyl; R2 and R3 are independently selected from hydrogen, halo, hydroxyl, C1_6alkyl, halo-sub
stituted-C _ ealkyl , hydroxyl-substituted-CI_ 6 alkyl, C1_6alkoxy, halo-substituted-C1_6alkoxy,  C(0)R23/
and  C(0)0R23/ wherein R23 is selected from hydrogen and C1_6alkyl; R4 is selected from R8 and
C(0)0R8; wherein R8 is selected from C1_6alkyl, C610ary1, C3_1 oheteroaryl, C3_ scycloalkyl and
C3_8heterocycloalkyl; wherein said aryl, heteroaryl, cycloalkyl or heterocycloalkyl of R8 is optionally
substituted with 1 to 3 radicals independently selected from halo, C1_6alkyl, C3 _ 8CyCloalkyl, C3
_sheterocycloalkyl, halo-sub stituted-C1_6alkyl, hydroxyl-sub stituted-C1_6alkyl, Cl_ 6 alkoxy and
halo-substitutedC1_6alkoxy; and R5 is selected from hydrogen, CI _6alkyl, halo-substitutedCi_ 6 alkyl,
hydroxyl-substituted-CI_ 6 alkyl, CI_ 6 alkoxy and halo-sub stituted-C, _6alkoxy.  2. The compound of
claim 1 of Formula la: (R3)q / \rI-\ R1-N ANQLN-R4 \// in which: Q is a divalent radical selected from
C6_10aryl and C3_1 oheteroaryl; wherein said aryl and heteroaryl of Q is optionally substituted with up to
3 radicals independently selected from halo, Ci _6 alkyl, halo-sub stitutedCI_ 6alkyl, C1 _ 6alkoxy, halo
-sub stituted-C1 _ 6alkoxy,   C(0)R20 andC(0)0R20; wherein R20 is selected from hydrogen and Ci_ 6
alkyl.   3. The compound of claim 2 in which Q is a divalent radical selected from phenyl, pyridinyl,
pyrazinyl, pyridazinyl, pyrimidinyl, 1,2,4-oxadiazolyl, and thiazolyl; wherein said phenyl, pyridinyl,
pyrazinyl, pyridazinyl, pyrimidinyl and thiazoly1 of Q is optionally substituted with up to 3 radicals
independently selected from halo, C1_6alkyl, C1_6alkoxy, halo-sub stituted-C1_6alkyl, C(0)0R20 and
wherein R20 is selected from hydrogen and C1_6alkyl.   4. The compound of claim 3 in which: L is
selected from0(CH2)0_4,(CHCH)!OC (0), NH (CH2)0 _41 NCH3 (CH2)0_4 and (CH2)1-4   5. The
compound of claim 4 in which: 
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R1 is selected fromS(0)0_2X2R6a, S(0)0_2X20R6a, S(0)0_2X2C(0)0R6a, S(0)0_2X20C(0)R6, and S
(0)0_2NR6a Rob ; wherein X2 is selected from a bond and C1_4alkylene; R6a is selected from hydrogen,
halo, methyl, ethyl, propyl, isopropyl, ethenyl, pyridinyl, pyrrolidinyl, piperidinyl, morpholino, isoxazolyl,
tetrazolyl, phenyl and imidazolyl; wherein said piperidinyl, pyridinyl, pyrrolidinyl, morpholino, isoxazolyl,
tetrazolyl, phenyl or imidazolyl of R5, is optionally substituted with 1 to 3 radicals independently selected
from hydroxy, halo, CI _6alkyl and benzoxy; and R6b is selected from hydrogen, methyl and ethyl. 6. The
compound of claim 5 in which: R4 is selected from Rg andC(0)0R8; wherein Rg is selected from
isopropyl, cyclopropyl, t-butyl, 1,2,4-oxadiazolyl, pyrimidinyl, pyridinyl, pyridazinyl, tetrahydro-2H-pyranyl,
tetrahydrofuranyl, oxetanyl, 2H-tetrazolyl and thiazolyl; wherein said cyclopropyl, 1,2,4- oxadiazolyl,
pyrimidinyl, pyridinyl, pyridazinyl, tetrahydro-2H-pyranyl, tetrahydrofuranyl, oxetanyl, 2H-tetrazoly1 or
thiazolyl of R8 is optionally substituted with 1 to 3 radicals independently selected from halo,
trifluoromethyl, isopropyl, t-butyl, methyl, ethyl and cyclopropyl; and R5 is selected from hydrogen and
methoxy. 7. The compound of claim 1 selected from: 1-Methylcyclopropyl 4 -((5
-(4-(methylsulfonyl)piperazin-   1 -yl)pyrazin-2 -yloxy)methyl)p iperidine- 1 -carboxylate; Isopropyl
4-((4-((4-methanesulfonylpiperazin)-1 -yl)phe- noxy)methyl)p iperi dine-1 -carboxyl ate; Isopropyl
4-(2-(4-(4-(methylsulfonyl)piperazin-1 -yl)phenoxy)ethyl)piperidine-l-carboxylate; Isopropyl
4-(3-(4-(4-(methylsulfonyl)piperazin-1-yl)phenoxy)propyl)piperidine-1-carboxylate;  Isopropyl
4-(4-(4-(4-(methylsulfonyl)piperazin-1 -yl)phenoxy)butyl)piperidine- 1 -carboxylate; Isopropyl 4 -((6
-(4-(methyl sul fonyl)p iperazin-1 -yl)pyri - din-3 -yloxy)methyl)pip eridine-1 -carboxylate; tert-Butyl 4 -((6
-(4-(methyl sul fonyl)p iperazin-1 -yl)pyri - din-3 -yloxy)methyl)pip eridine-1 -carboxylate; Isopropyl4-((5 -(4
-(methylsulfonyl)p iperazin-1 -y1) pyrazin-2-yloxy)methyl)piperidine-1-carboxylate; tert-Butyl4-((5 -(4
-(methylsulfonyl)p iperazin- 1-y1) pyrazin-2-yloxy)methyl)piperidine-1-carboxylate; 3 -Cyclopropy1-5-(4-((5
-(4-(methyl sulfonyl)pip erazin- 1 - yl)pyrazin-2-yloxy)methyl)piperidin-1 -y1)- 1,2,4-oxadiazole; 5
-Cyclopropy1-3-(4-((5 -(4-(methyl sulfonyl)pip erazin- 1 - yl)pyrazin-2-yloxy)methyl)piperidin-1 -y1)-
1,2,4-oxadiazole; 2-(4 -(Methyl sulfonyl)p iperazin- 1 -y1)-5 -((1
-(5-(trifluo-romethyl)pyridin-2-yl)piperidin-4-yl)methoxy)pyra-zine; 5 -Isopropyl-3
-(4-((5-(4-(methylsulfonyl)piperazin-1 -y1) pyrazin-2 -yloxy)methyl)p iperidin- 1 -y1)- 1,2,4 -oxadiazol e; 
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Tetrahydro-2H-pyran-4-y1 4 -((5 -(4 -(methyl sulfonyl)pip - erazin- 1 -yl)pyrazin-2-yloxy)methyl)pip
eridine-1 -c arboxylate ; (S)-Tetrahydrofuran-3 -y1 4 -((5 -(4-(methylsul fonyl)piperazin- 1
-yl)pyrazin-2-yloxy)methyl)pip eridine- 1 -c arboxylate ; (R)-Tetrahydrofuran-3-y1 44(5 -(4 -(methyl sul
fonyl)piperazin- 1 -yl)pyrazin-2-yloxy)methyl)pip eridine- 1 -c arboxylate ; 2-Isopropyl-5 -(44(544 -(methyl
sulfonyl)p iperazin-1 -y1)  pyrazin-2-yloxy)methyl)pipendin-1-yl)thiazole; 24(1 -(2-Methyl-2H-tetrazo1-5
-y1)p iperi din-4 -y1)meth-   oxy)-5 -(4 -(methyl sul fonyepiperazin-1 -yl)pyrazine; Oxetan-3 -y14-((5 -(4
-(methylsulfonyl)p ip erazin- 1-y1)   pyrazin-2-yloxy)methyl)piperidine-1 -carboxylate; Isopropyl 4-((5
-(4-(methylsulfonyl)piperazin-1 -yl)pyri- din-2 -yloxy)methyl)p ip eridine- 1 -carboxylate; Isopropyl
4-((6-(4-(methyl su1fony1)piperazin-1 -y1)py-   ridazin-3 -y1oxy)methy1)p ip eri dine- 1 -carboxylate;
Isopropyl 4-((5 -(4-(methylsulfonyl)piperazin-1 -yl)pyri-   midin-2-y1 oxy)methyl)piperidine- 1 -carboxylate;
(E)-Isopropyl 4-(2-(6-(4 -(methylsulfonyl)p ip erazin- 1-y1) pyri din-3 -yl)vinyl)piperidine- 1 -carboxylate;
Isopropyl 4-(2-(6-(4-(methy1su1fony1)piperazin-1 -yl)pyridin-3 -yl)ethyl)piperidine-1 -carboxylate;
(E)-Isopropyl 4-(2-(2-(4 -(methylsulfonyl)p ip erazin- 1-y1) pyrimidin-5-yOvinyl)piperidine-1 -carboxylate; 5
-Ethy1-2-(4-((6-(4 -(methyl sulfonyl)piperazin- 1 -yl)pyri- din-3 -yloxy)methyl)p ip eridin- 1 -yl)pyrimidine; 1
-(Methy1su1fony1)-4-(5-((1 -(5 -(trifluoromethy1)pyri din-   2-y1)piperi din-4 -y1)methoxy)pyridin-2 -y1)pip
erazine ; 5 -Ethy1-2-(4-((5-(4 -(methyl sulfonyl)piperazin- 1-y1) pyrazin-2 -yloxy)methyl)pip eridin- 1
-yl)pyrimidine; 2-((1 -(5 -Methylpyridin-2-yl)piperidin-4-yl)methoxy)-5 - (4 -(methyl sulfonyl)pip erazin- 1
-yl)pyrazine; 1 -Methy1cyclopropy1 4 -((5 -(4-(methy1sul fonyl)piperazin-   1 -yl)pyridin-2-yloxy)methyl)pip
eridine-1 -carboxylate; 5 -Ethy1-2-(4-((5-(4 -(methyl sulfonyl)piperazin- 1 -yl)pyri- din-2 -yloxy)methyl)p ip
eridin- 1 -yl)pyrimidine; 
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3 -Isopropyl-5 -(4-((5-(4-(methylsulfonyl)piperazin-1 -y1) pyrazin-2-yloxy)methy1)pip eridin- 1 -y1)- 1
,2,4-oxadiaz- o1e; 3 -Isopropyl-5 -(44544 -(methyl sulfonyl)p ip erazin-1 -y1) pyri din-2-yloxy)methyl)p ip
eridin- 1 -y1)- 1 ,2,4 -oxadiazole;  1 -Methylcyclopropyl 4-((6 -(4-(methylsulfonyl)piperazin1 -yl)pyridin-3
-yloxy)methyl)piperidine- 1 -carboxylate; 5-Isopropyl-3 -(4-((6-(4-(methylsulfonyl)piperazin-1 -y1) pyridin-3
-yloxy)methyl)piperidin- 1-y1)-1 ,2,4 -oxadiazole; 2-(( 1 - (5 -Fluoropyridin-2-yl)piperidin-4-yl)methoxy)-5 -
(4-(methyl sulfonyl)piperazin- 1 -yl)pyrazine; 3-Isopropyl-5 -(4-((6-(4-(methylsulfonyl)piperazin-1 -y1)
pyridin-3 -yloxy)methyl)piperidin- 1-y1)-1 ,2,4 -oxadiazole; tert-Butyl 4-(2 -(3 -(4-(methyl
sulfonyl)piperazin- 1 -y1)-1,2, 4-oxadiazol-5 -yflethyl)piperidine- 1 -carboxylate; tert-Butyl 4-(3 -(3
-(4-(methyl sulfonyl)piperazin- 1 -y1)-1,2, 4-oxadiazol-5 -yl)propyl)piperidine- 1 -carboxylate; 5-(3-(1 -(5
-Ethylpyrimidin-2-yl)piperidin-4-yl)propy1)-3 - (4-(methyl sulfonyl)piperazin- 1 -y1)-1 ,2,4 -oxadiazole;
Isopropyl 4-(3 -(3 -(4-(methyl sulfonyl)piperazin- 1 -y1)-1,2, 4-oxadiazol-5 -yl)propyl)piperidine- 1
-carboxylate; 3-Isopropyl-5 -(442 - (5 -(4-(methylsulfonyl)piperazin- 1 - yethiazol-2-yflethyppiperidin-1
-y1)-1 ,2,4-oxadiazole; 1 -Methylcyclopropyl 4 -methoxy-4-((5 -(4-(methylsulfonyl)piperazin- 1
-yl)pyrazin-2 -yloxy)methyl)piperidine1 -carboxylate; 1 -Methylcyclopropyl 4-((6-formy1-5
-(4-(methylsulfonyl) piperazin- 1 -yl)pyrazin-2-yloxy)methyl)piperidine- 1 - carboxylate; 1
-Methylcyclopropyl 4-((6-chloro-5-(4-(methylsulfonyl) piperazin- 1 -yOpyrazin-2-yloxy)methyppiperidine- 1
- carboxylate; 1 -Methylcyclopropyl 4-((5 -(4 -(3-methoxy-3 -oxopropylsulfonyl)piperazin- 1 -yl)pyrazin-2
-yloxy)methyl)piperidine- 1 -carboxylate;  3- (4 -(5- (( 1 -(( 1 -Methylcycl oprop oxy) carb onyl) -p ip eridin4
-yl)methoxy)pyrazin-2 -yl)piperazin- 1 -ylsulfonyl)pro - panoic acid; 1 -Methylcyclopropyl 4- ((5 - (4 -(3 -(1
H-tetrazol -5 -yl)pro - pylsulfonyl)piperazin- 1 -yl)pyrazin- 2 -yloxy)methyl)pi - peridine-1 -carboxylate; 1
-Methylcyclopropyl 4 - ( (5 - (4 - (vinyl sul fonyl)piperazin- 1 - yl)pyrazin-2 -yloxy)methyl)p ip eridine- 1
-carboxylate; 1 -Methylcyclopropyl 4 - ((5 - (4 -(2- (p iperidin- 1 -y1) ethyl sul - fonyl)pip erazin- 1 -y1
)pyrazin-2 -yloxy)methyl)piperi - dine- 1 -carboxylate; 1 -Methylcyclopropyl 4 -((5 - (4 -(2 -morpholinoethyl
sul fo - nyl)piperazin- 1 -y1 )pyrazin-2 -yloxy)methyl)piperi dine-1 -carboxylate; tert-Butyl
4-((5-(4-(3-chloropropylsulfonyl)piperazin-1- 
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yl)pyrazin-2 -yloxy)methyl)p ip eridine- 1 -carboxylate; tert-Butyl 4 -((5 -(4- (3 -ac etoxypropyl sul
fonyl)piperazin- 1 - yl)pyrazin-2 -yloxy)methyl)p ip eridine- 1 -carboxylate; 1 -Methylcyclopropyl4- ((5 -(4-
(2 -ethoxyethyl sulfonyl) piperazin- 1 -y1 )pyrazin-2 -yloxy)methyl)pip eridine- 1 - carboxylate; 1
-Methylcyclopropyl 4 -((5 -(4 -(3 - (pyrroli din- 1 -yl)propyl - sul fonyl)p iperazin- 1 -yl)pyrazin-2
-yloxy)methyl)pip - eridine - 1 -carboxylate; 1 -Methylcyclopropyl 4 - ((5 - (4 -(3- (2 -methyl- 1 H -imidazol1
-yl)propyl sul fonyl)piperazin- 1 -y1 )pyrazin-2 -y1 oxy) methyl )p ip eridine- 1 -carboxylate;
1-Methylcyclopropyl 44(5-(4-(propylsulfonyl)piperazin1 -yl)pyrazin-2 -yloxy)methyl)piperidine- 1
-carboxylate; 1 -Methylcyclopropyl 4 -((5 -(4- (ethyl sul fonyl)piperazin- 1 - yl)pyrazin-2 -yloxy)methyl)p ip
eridine- 1 -carboxylate; 1 -Methylcyclopropyl 4 -((5 -(4- (i sopropylsulfonyl)piperazin- 1 -yl)pyrazin- 2
-yloxy)methyl)pip eridine - 1 -c arboxylate;  1 -Methylcyclopropyl4-((5 -(4-(i sobutylsulfonyl)piper- azin- 1
-yl)pyrazin-2-yloxy)methyl)pip eridine- 1 -carboxy1ate; 1 -Methy1cyclopropyl 4-((5 -(4
-(sec-butylsu1fony1)piperazin- 1 -yl)pyrazin-2-yloxy)methyl)pip eridine- 1 -c arboxylate ; 1
-Methylcyclopropyl 4-((5-(4-(2-(pyridin-3-yl)ethylsulfonyl)piperazin-1
-y1)pyrazin-2-y1oxy)methyl)piperidine- 1 -carboxylate; 1 -Methy1cyclopropyl
4-((5-(4-(2-(pyridin-4-yl)ethylsulfonyl)piperazin-1 -yl)pyrazin-2-yloxy)methyl)piperidine- 1 -carboxylate; 1
-Methylcyclopropyl 4-((5-(4-sulfamoylpiperazin- 1-y1) pyrazin-2-yloxy)methyl)piperidine-1 -carboxylate;
tert-Butyl 4-((5-(4-(morpholinosu1fonyl)piperazin- 1-y1) pyrazin-2-yloxy)methyl)piperidine-1 -carboxylate;
1 -Methylcyclopropyl 4 -((6-(4-(ethyl sulfonyl)piperazin- 1 - yl)pyridin-3-yloxy)methyppiperidine- 1
-carboxylate; tert-Butyl 4-((5-(4-(methylsulfony1)-2-oxopiperazin- 1-y1)
pyrazin-2-yloxy)methyl)piperidine-1 -carboxylate; 1 -Methylcyclopropyl4-((5 -(4-(methylsulfonyl) -2-ox-
opiperazin- 1 -yl)pyrazin-2-yloxy)methyl)piperidine- 1 - carb oxylate; 1 -Methylcyclopropyl 4 -((5
-(2-oxo-4-(propylsulfonyl)piperazin- 1 -yl)pyrazin-2-yloxy)methyl)pip eridine- 1 -c arboxylate ; 1
-Methylcyclopropyl 4-((5 -(4- (isopropylsulfony1)-2-oxopiperazin- 1
-y1)pyrazin-2-y1oxy)methy1)piperidine- 1 - carb oxylate; 1 -Methylcyclopropyl 4
-((6-(2-oxo-4-(propylsulfonyl)piperazin- 1 -yl)pyridin-3-yloxy)methyl)piperidine- 1 -carboxylate; 
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1 -Methylcyclopropyl 4 46-(4-(i sopropylsulfony1)-2-oxop iperazin-1 -yl)pyridin-3 -yloxy)methyl)p iperidine-
1 - carb oxylate; 1 -(5 -((1 -(5-Ethylpyrimidin-2-yl)piperidin-4-yl)methoxy) pyrazin-2-y1)-4 -(methyl
sulfonyl)p ip erazin-2 -one; 1 -(5 -((1 -(5-Ethylpyrimidin-2-yl)piperidin-4-yl)methoxy) pyridin-2 -y1)-4
-(methyl sulfonyl)p ip erazin-2 -one; 1 -Methylcyclopropyl 4-(1[5-(2-oxo-4-{ [2-(pyrrolidin-1 -
yl)ethane]sulfonyl }piperazin- 1 -yOpyrazin-2 -y1] oxy Imethyl)p ip eridine-1 -carboxylate; 1
-Methylcyclopropyl4-(f [5 -(4-{ [2-(morpho1in-4-y1) ethane] sulfonyl} -2 -oxopip erazin-1 -yl)pyrazin-2 -y11
oxy Imethyl)p ip eridine-1 -carboxylate; 1 -Methylcyclopropyl 4-{ [(5 -{ 411 -(2-methylpropyl)pyrrolidine-3-
sulfonyl] -2-oxopip erazin- 1 -yllpyrazin-2-y1) oxy]methyllpiperidine-1 -carboxylate; 1 -Methylcyclopropyl
441[5 -(2-oxo -4 - { [3 -(1H-pyrazol-1 - yl)prop ane] sulfonyllp iperazin- 1 -y1)pyrazin-2-y11 oxy Imethyl)p
ip eridine-1 -carboxylate; 1 -Methylcyclopropyl 4- ft{ 5- [2-oxo-4 -(pyrrolidine-3 -sulfonyepiperazin-1
-yllpyrazin-2-yll oxy)methyllp iperidine- 1 -carboxylate; 1 -Methylcyclopropyl 4-(f [ 544- { [(1
-methylpyrrolidin-3- yl)methane] sulfonyl } -2 -oxop iperazin-1 -yl)pyrazin-2 - yl] oxylmethyl)piperidine- 1
-carboxylate; 1 -Methylcyclopropyl 4-(f [ 5-(4-{ [2-(azetidin-1-yl)ethane] sulfony1}-2-oxopiperazin-1
-yOpyrazin-2 -y11 oxylmethyl)piperidine-1 -carboxylate; 1 -Methylcyclopropyl 441[5 -(2-oxo -4 - f
[2-(1H-pyrazol-1 - yl)ethane]sulfonyl }piperazin- 1 -yOpyrazin-2 -yl] oxy Imethyl)p ip eridine-1 -carboxylate;
1 -Methylcyclopropyl 4- [({ 5- [4-(1 -methylpyrrolidine-3 - sulfony1)-2-oxopip erazin- 1 -yl] pyrazin-2-yll
oxy)methyl]pip eridine-1 -carb oxylate;  1-Methylcyclopropyl 4-(f [ 5 -(4- f [2 -(3,3 -difluoroazetidin- 1
-yeethane] sulfonyl } -2-oxopiperazin-1 -yepyrazin-2-   y11 oxy Imethyl)piperidine-1 -carboxylate;
1-Methylcyclopropyl 4- [(15 -[4-(azetidine-3 -sulfony1)-2- oxopiperazin- 1 -yl]pyrazin-2-yll oxy)methyl]
piperi- dine-1 -carboxylate; 1-Methylcyclopropyl 4-(f F5 -(4- { [3 -(3,3 -difluoroazetidin- 1 -yl)propane]
sulfony1}-2-oxopiperazin-1 -yOpyrazin-   2-yl]oxylmethyl)piperidine-1 -carboxylate;
1-Methylcyclopropyl4-({ [5-(4-{ [3-(azetidin-1 -yepro- pane] sulfonyl} -2-oxopiperazin- 1 -yOpyrazin-2-y11 
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oxy }methyl)piperidine-1 -carboxylate; 1-Methylcyclopropyl 4- { [(5-12-oxo-4- [(3S)-pyrrolidine- 3 -sulfonyll
piperazin-1 -yllpyrazin-2-yeoxy] methyl Ipiperidine- 1 -carboxylate; 1-Methylcyclopropyl 4 -{ [(5 -{4-[(3 S)-
1 -methylpyrrolidine-3 -sulfonyl]piperazin-1 -yllpyrazin-2-yl)oxy] methyl Ipiperidine- 1 -carboxylate;
1-Methylcyclopropyl 4- { [(5- f4-[(3R)- 1 -methylpyrrolidine-3 -sulfonyl]piperazin-1 -yllpyrazin-2-ypoxy]
methyl Ipiperidine- 1 -carboxylate; 1-Methylcyclopropyl 4-1[ (5 -1443 S)-pyrrolidine-3
-sulfonyl]piperazin-l-yllpyrazin-2-yl)oxy] methyl }piperidine- 1 -carboxylate; 1-Methylcyclopropyl 4-{ [(5
-144 (3R)-pyrrolidine-3 -sulfonyflpiperazin-l-yllpyrazin-2-y1)oxy] methyl }piperidine- 1 -carboxylate;
1-Methylcyclopropyl 4-{ [(5- [4 -(azetidine-3 -sulfonyl)piperazin- 1 -yl]pyrazin-2-ylloxy)methyl]piperidine-1
-carboxylate; _  1 -Methylcyclopropyl 44
[(5-{2-oxo-4-[(pyrrolidin-3-ylmethane)sulfonyllpiperazin-1-yllpyrazin-2-y1)oxy] methyllpiperidine- 1
-carboxylate; 1 -Methylcyclopropyl 4- [({ 5-
[4-(1-hydroxy-2-methylpropane-2-sulfonyl)piperazin-l-yl]pyrazin-2-y1 } oxy)methyl]piperidine- 1
-carboxylate; 1 -Methylcyclopropyl 4-{[(5-{4-[(2-hydroxyethane)sulfonyllpiperazin-1-yllpyrazin-2-y1)oxy]
methyllpiperidine- 1 -carboxylate; 1 -Methylcyclopropyl 4- { [(5-14-[(azetidin-3 -ylmethane)
sulfonyl]piperazin-1 -yllpyrazin-2-yl)oxy] methyllpiperidine- 1 -carboxylate; 1 -Methylcyclopropyl 4-(f [5 -(4-
{ [(1-methylpyrrolidin-2- yemethane] sulfony11-2-oxopiperazin-l-yl)pyrazin-2-
yl]oxylmethyl)piperidine-l-carboxylate; 1 -Methylcyclopropyl 4- { [(5 -12-oxo-4- [(3R)-pyrrolidine3
-sulfonyl]piperazin- 1 -yllpyrazin-2 -yl)oxy] methyllpiperidine- 1 -carboxylate; 1 -Methylcyclopropyl 4- [(I 5-
[4-(1-methylazetidine-3 -sulfonyl)piperazin- 1 -yllpyrazin-2-yll oxy)methyl]piperidine- 1 -carboxylate; 1
-Methylcyclopropyl 4- [(I 5- [4-(1-methylazetidine-3 -sulfony1)-2-oxopiperazin-l-yl]pyrazin-2-ylloxy)methyl]
piperidine-1 -carboxylate; 1 -Methylcyclopropyl 4-(f[5 -(4- { [(1 -methylazetidin-3-y1) methane] sulfonyl}
-2-oxopiperazin- 1 -yl)pyrazin-2-yl] oxylmethyDpiperidine-1 -carboxylate; 1 -Methylcyclopropyl 4-(f [5
-(4-1[(1 -methylazetidin-3-y1) methane] sulfonyllpiperazin- 1 -yl)pyrazin-2 -yl] oxylmethyl)piperidine-1
-carboxylate; 1 -Methylcyclopropyl4- [(I 5- [4-({3 -[(3S,4S)-3,4-dihy- droxypyrrolidin-l-yl]propanel
sulfony1)-2-oxopiperazin- 1 -yl]pyrazin-2-yll oxy)methyl]piperidine-1 -carboxylate;  1 -Methylcyclopropyl4-
[({ 5- [4-({2-[(3 S,4S)-3,4-dihy- droxypyrrolidin-1 -yl] ethane} sulfony1)-2-oxopiperazin1 -yl]pyrazin-2 -yll
oxy)methyl]piperidine-1 -carboxylate; 
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1 -Methylcyclopropyl 4- f [(5- {4- [(azetidin-3 -ylmethane) sulfonyl] -2-oxopiperazin- 1 -yllpyrazin-2-yl)oxy]
methyl }piperidine-1 -carboxylate; 1 -Methylcyclopropyl 4- { [(5-{2-oxo-4- [(pyrrolidin-2-ylmethane)sulfonyl]
piperazin-1 -yllpyrazin-2-yl)oxy] methyl }piperidine-1 -carboxylate; 1 -Methylcyclopropyl 4-(f [5 - (2-oxo-4 -{
[3 - (pyrrolidin-1 - yl)propane] sulfonyllpiperazin-1 -yepyrazin-2-y!] oxylmethyl)piperidine-1 -carboxylate; 1
-Methylcyclopropyl 4 -g[5 -(4- { [3 -(morpholin-4-yl)propane] sulfonyll -2-oxopiperazin-1-yl)pyrazin-2-yl]
oxylmethyl)piperidine-l-carboxylate; 1 -Methylcyclopropyl 4-(1 [5 -(44 [(3-methyloxetan-3-y1) methane]
sulfonyllpiperazin-l-yl)pyrazin-2-yl] oxylmethyl)piperidine-l-carboxylate; 1 -Methylcyclopropyl 4-({ [5 -(4-{
[3-(acetyloxy)propane] sulfonyl} -2 -oxopiperazin-1 -yl)pyrazin-2-yl] oxylmethyl)piperidine-l-carboxylate; 1
-Methylcyclopropyl 4 -{ [(5- {44(3 -chloropropane)sulfonyl] -2 -oxopiperazin- 1 -yllpyrazin-2-yeoxy]
methyllpiperidine-l-carboxylate; 1 -Methylcyclopropyl 4-I [(5-14-[(3 -hydroxypropane)sulfonyl]
-2-oxopiperazin-l-yllpyrazin-2-yl)oxy] methyl }piperidine-1 -carboxylate; 1 -Methylcyclopropyl 4- {
[(5-12-oxo -4- [(3R)-oxolane-3 - sulfonyl]piperazin-1 -yllpyrazin-2-yl)oxy] methyl }piperidine-1 -carboxylate;
1 -Methylcyclopropyl 4- { [(5 - { 2 -oxo-4- [(3 S)-oxolane-3 - sulfonyl]piperazin-1 -yllpyrazin-2-yl)oxy]
methyl }piperidine-1 -carboxylate;  1 -Methylcyclopropyl 4-(1[5-(4-1[(1-hydroxycyclopropyl) methane]
sulfonyl 1 piperazin- 1 -yl)pyrazin-2 -y11 oxy 1methyl)p iperidine- 1 -carboxylate; 1 -Methylcyclopropyl 4-(f
[5 -(4- { [2-( 1 -hydroxycyclopro - pyl)ethane] sulfonyl 1 p ip erazin- 1 -yl)pyrazin-2-yl] oxy Imethypp
iperidine- 1 -carboxylate; 1 -Methylcyclopropyl 4- [({5- [4-({ [1 -(b enzyloxy)cyc lo - propyl] methane}
sulfonyep ip erazin- 1 -yl] pyrazin-2- yl loxy)methyl] piperidine- 1 -carboxylate; 1 -Methylcyclopropyl 4-(f [5
-(4- { [2-( 1 -hydroxycyclopro - pyl)ethane] sulfonyll -2 -oxopiperazin- 1 -yl)pyrazin-2 - yl] oxyl
methyl)piperidine- 1 -carboxylate; 1 -Methylcyclopropyl (3 S,4 S)-3 -hydroxy-4- 1 [(6 -14 - [ (2 - methylprop
ane) sulfonyl] p ip erazin- 1 -yllpyridin-3 -y1) oxylmethyllpiperidine-l-carboxylate; 1 -Methylcyclopropyl 4 -
1 [(6 - 14- [(2-hydroxy-2 -methyl - propane) sulfonyllp ip erazin- 1 -yllpyridin-3 -yl)oxy] methyl Ipiperi dine-
1 -carboxylate; 1 -Methylcyclopropyl (3 S, 4R)-3 -methoxy-4 - 1 [(6 -14 - [ (2 - methylprop ane) sulfonyl] p
ip erazin- 1 -yllpyridin-3 -y1) oxylmethyllp iperidine- 1 -carboxylate; 1 -Methylcyclopropyl 4-(f [544-1[3 -(3,3
-difluoroazetidin1 -yl)propane] sulfonyl Ipiperazin- 1 -yepyrazin-2-y11 oxy Imethypp iperidine- 1
-carboxylate; 1 -Methylcyclopropyl4-(f [5 -(4-1 [3 -(azetidin- 1 -yl)pro - 



 226 

 

pane] sulfonyllp iperazin- 1 -yl)pyrazin-2-yl] oxy Imethypp iperidine- 1 -carboxylate; 1 -Methylcyclopropyl
4- 1 [(5- {4 - [(3 -methoxyprop ane)sul - fonyl] piperazin- 1 -yllpyrazin-2-yl)oxy] methyl Ipiperi dine- 1
-carboxylate; 1 -Methylcyclopropyl 4 - 1 K6-144(3 -chloropropane)sulfonyl] -2 -oxopip erazin- 1 -y1
lpyridin-3 -yl)oxy] methyl lpiperi dine- 1 -carboxylate; 1 -Methylcyclopropyl
4-(1[5-(4-1[2-(azetidin-1-yl)ethane] sulfonyl }pip erazin- 1 -yl)pyrazin-2-yl] oxylmethyl)PiPeridine-1
-carboxylate;  1 -Methylcyc lopropyl4-({[6-(4-{[3-(azetidin-1 -yl)pro- pane] sul fonyl 1p ip erazin- 1
-yl)pyridin-3-yl] oxy Imethyl)p ip eri dine- 1 -carb oxyl ate; 1-Methylcyclopropyl 44(15
44-(pyrrolidine-3-sulfonyl) p ip erazin- 1 -Apyrazin-2-y1 1 oxy)methyl] piperidine- 1 - carboxylate; 1
-Methyl cyc lopropyl 4-({ [ 5 -(4- { [2 -(3,3 -difluoroazetidin- 1 -yeethane] sulfonyl 1 p iperazin- 1
-yepyrazin-2-yl] oxy Imethyl)p ip eri dine- 1 -carb oxyl ate; 1 -Methylcyc lopropyl 4-{
[6-{4-[(3-hydroxypropane)sulfonyl] -2 -oxopiperazin- 1 -yllpyridin-3-yl)oxy] methyl 1 piperidine- 1
-carboxylate; 1 -Methylcyc lopropyl4-(1[6-(4-1113-(azetidin-1 -yl)pro- pane] sul fonyl} -2-oxop iperazin- 1
-yepyridin-3 -yl] oxylmethyppiperidine-l-carboxylate; 1-Methylcyclopropyl
4-[2,6-difluoro-4-(4-methanesulfony1-2-oxopiperazin- 1 -yl)phenoxymethylip iperi dine- 1 - carboxylate;
and 1 -Methyl cyc lopropyl 4- [({ 5- [4 -(oxetane-3 -sulfony1)-2- oxopiperazin- 1 -yl]pyrazin-2 -yll
oxy)methyl] p ip eridine- 1 -c arboxylate .    8. A pharmaceutical composition comprising a therapeutically
effective amount of a compound of claim 1 in combination with a pharmaceutically acceptable excipient.
9. A compound of the formula: F E--( 1)-/ ) F  \  0 rTh II NN-S- , 
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0  or a pharmaceutically acceptable salt thereof  10. A compound of the formula: Aro>  -N0 II (N\ / A  or a
pharmaceutically acceptable salt thereof 11. A compound of the formula: 0 c S-NN 11 /--\ _e 0 0 \111.. \
_<0 /IN 0 ,v, or a pharmaceutically acceptable salt thereof 12. A compound of the formula:  or a
pharmaceutically acceptable salt thereof  
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13. A compound of the formula:  or a pharmaceutically acceptable salt thereof 14. A compound of the
formula: 0    0  -s-N N           / 0   A /<0  or a pharmaceutically acceptable salt thereof 15. A compound of
the formula:  or a pharmaceutically acceptable salt thereof  16. A compound of the formula:  0 N "  ON-  or
a pharmaceutically acceptable salt thereof 17.A compound of the formula:  
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or a pharmaceutically acceptable salt thereof 
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