
INHIBITORS OF C-FMS KINASE CROSS REFERENCE TO RELATED APPLICATION
This application claims priority from United States Provisional
Application Serial 5 No. 60/ 793,667, filed on April 20, 2006, the
contents of which are hereby incorporated by reference in their
entirety. BACKGROUND OF THE INVENTION 10The invention relates to
novel compounds that function as protein tyrosine kinase inhibitors.
More particularly, the invention relates to novel compounds that
function as inhibitors of c-fms kinase. Protein kinases are enzymes
that serve as key components of signal transduction 15 pathways by
catalyzing the transfer of the terminal phosphate from adenosine 5'-
triphosphate (ATP) to the hydroxy group of tyrosine, serine and
threonine residues of proteins. As a consequence, protein kinase
inhibitors and substrates are valuable tools for assessing the
physiological consequences of protein kinase activation. The
ovcrexpression or inappropriate expression of normal or mutant
protein kinases in mammals has been 20 demonstrated to play
significant roles in the development of many diseases, including
cancer and diabetes.       Protein lcinases can be divided into two
classes: those which preferentially phosphorylate tyrosine residues
(protein tyrosine kinases) and those which preferentially
phosphorylate serine and/or threonine residues (protein
serine/threonine kinases). Protein 25 tyrosine kinases perform
diverse functions ranging from stimulation of cell growth and
differentiation to arrest of cell proliferation. They can be
classified as either receptor protein tyrosine kinases or
intracellular protein tyrosine kinases. The receptor protein tyrosine
kinases, which possess an extracellular ligand binding domain and an
intracellular catalytic domain with intrinsic tyrosine kinase
activity, are distributed among 20 30subfamilies.  Receptor tyrosine
kinases of the epidermal growth factor ("EGF") family, which includes
HER-I, HER-2/neu and HER-3 receptors, contain an extracelluIar
binding domain, a transmembrane domain and an intracellular
cytoplasmic catalytic domain. Receptor binding leads to the
initiation of multiple intracellular tyrosine kinase dependent 5
phosphorylation processes, which ultimately results in oncogene
transcription. Breast, colorectal and prostate cancers have been
linked to this family of receptors.       Insulin receptor ("a") and
insulin-like growth factor I receptor ("IGF-1R") are structurally and
functionally related but exert distinct biological effects. IGF-1R
over-expression has been associated with breast cancer. 10Platelet
derived growth factor ("PDGF") receptors mediate cellular responses
that include proliferation, migration and survival and include PDGFR,
the stem cell factor receptor (c-kit) and c-this. These receptors
have been linked to diseases such as atherosclerosis, fibrosis and
proliferative vitreoretinopathy. 



Fibroblast growth factor ("FOR") receptors consist of four receptors
which are 15 responsible for the production of blood vessels, for
limb outgrowth, and for the growth and differentiation of numerous
cell types.       Vascular endothelial growth factor ("VEGF"), a
potent mitogen of endothelial cells, is produced in elevated amounts
by many tumors, including ovarian carcinomas. The known receptors for
VEGF are designated as VEGFR-1 (Flt-1), VEGFR-2 (KDR), 20 VEGFR-3
(Flt-4). A related group of receptors, tie-1 and tie-2 kinases, have
been identified in vascular endothelium and hematopoietic cells. VEGF
receptors have been linked to vasculogenesis and angiogenesis.
Intracellular protein tyrosine kinases are also known as non-receptor
protein tyrosine kinases. Over 24 such kinases have been identified
and have been classified into 2511 subfamilies. The serine/threonine
protein kinases, like the cellular protein tyrosine kinases, are
predominantly intracellular.       Diabetes, angiogenesis, psoriasis,
restenosis, ocular diseases, schizophrenia, rheumatoid arthritis,
cardiovascular disease and cancer are exemplary of pathogenic
conditions that have been linked with abnormal protein tyrosine
kinase activity. Thus, a 30 need exists for selective and potent
small-molecule protein tyrosine kinase inhibitors. U.S. Patent Not
6,383,790; 6,346,625; 6,235,746; 6,100,254 and PCT International
Applications WO 01/47897, WO 00/27820 and WO 02/068406 are indicative
of recent attempts to synthesize such inhibitors. SUMMARY OF THE
INVENTION 5The invention addresses the current need for selective and
potent protein tyrosine kinase inhibitors by providing potent
inhibitors of c-fins kinase. The invention is directed to the novel
compounds of Formula I:  101 or a solvate, hydrate, tautomer or
pharmaceutically acceptable salt thereof, wherein:    



N-N 4 , or; 15 wherein each R4 is independently H, F, Cl, Br, I, OH,
OCH3, OCH2CH3, SC(l..4)alkyl, SOCumalkyl, SO2Comalkyl, -C(j_3)allcyl,
CO2Rd, CONInf, CzCRg, or CN; wherein Rd is H, or -00_3)allryl; Re is
H, or -C(J_3)alkyl; Rf is H, or -00_3)alkyl; and 20Rg is H, -CH2OH,
or -CH2CH2OH; R2 is cycloalkyl, spiro-substituted cycloalkenyl,
heterocyclyl, spirosubstituted piperidinyl, thiophenyl,
dihydrosulfonopyranyl, phenyl, finanyl, tetrahydropyridyl,  or
dihydropyranyl, any of which may be independently substituted with
one or two of each of the following: chloro, fluoro, hydroxy,
C(1_3)alkyl, and C0.4)alkyl;      Z is H, F, or CH3; 5 J is CH, or N;
RY Xis/ 0 6'   , RI' Rz, RI RYRI :"...,.......t.Rz:/.."..m.,,Rz 0 ,
or 



IR'Ra  wherein RI is -C(IA)alkyl, -01r, -04, -NA1A2, -S02CH3, -0001r,
-CO2CH3, -CH2- NA1A2, -CONA1A2, -CH20R3, -001.4)a1ky101e,
-NHCH2CH2CO2Ra, -NHCH2CH201e, - NWCH2CH2NAIA2, -0Co-4)alkylNAIA2,
-OCH2CO2Ra, -CH2CO212a, -CH2CH2S02C1_ 10 4)alkyl, -S02CH2CH2NAIA2,
-SOCH2CH2NAIA2, -SCH2CH2NA1A2, - NHSO2CH2CH2NAIA2, phenyl,
imidazolyl, thiazolyl, 4H-[1,2,41oxadiazol-5-onyl, 4H- pyrrolo
[2,3-b]pyrazinyl, pyridinyl, [1,3,4]oxadiazolyl,
41-111,2,4]triazolyl, tetrazolyl, pyrazolyl, [1,3,5]triazinyl, and
[1,3,4]thiadiazoly1;      le and BY are independently H or
-00.4)alky1, wherein both Ra may have either syn 15or anti
stereochemistry; alternatively both Ra in a syn relationship may be
taken together to form -(CH2)11-, where n is 2 or 3; R3 is H,
C(,4)alky1, C(1_3)alkyl-CF3, CH2CH2NH2, CH2CH2ORa, -COCH3, CON142, or
CO212"; 20 Al is H, -Co"Dalkyl, or CH2CH2OR2; A2 is H, -Comalkyl,
COW', CH2CON(CH3)2, -CH2CH2012a, -CH2C112SCumalkyl, -
CH2CH2S000_4)allcyl, or -CH2CH2S02C0.4)aLkyl;  5 alternatively, Al
and A2 may be taken together with their attached nitrogen to form a
heterocyclic ring selected from the following: Raa  Re)__/ Re)____ \
R2 0 4 Ra\ _Re\Re)Th 0. rTh e Rbb_n1,11. ReaR2ReRe 



122>Th r-5- \ g12a. INI-SN-1- N zz/ ,)-/, and 1._.;0- ; Ra wherein le
is H or Camalkyl; R" is H or C(3.4)allcy1; Rbb is u, _r, H,
,_.0.43alkyl, -CH2CH2OCH2CH2OCH3, -CH2CO2H, - C(0)Comalky1, or
-CH2C(0)Coma1ky1;  Herein and throughout this application, whenever a
variable, for example V, appears more 10 than once in an embodiment
of Formula 1, each such substitution is independently defined. Herein
and throughout this application, the terms "Me", "Et", "Pr", and "Bu"
refer to methyl, ethyl, propyl, and butyl respectively.
DETAILED DESCRIPTION OF THE INVENTION 15 The invention is directed to
novel compounds of Formula I:  20 or a solvate, hydrate, tautomer or
pharmaceutically acceptable salt thereof, wherein:  N-N  \ 4 0or
wherein each R4 is independently H, F, Cl, Br, I, OH, OCH3, OCH2CH3,
SC0_4)allcyl, SOCu_oallcyl, SO2C(I.4)alkyl,CO2Rd,C2CR8, or CN; 



wherein Rd is H, or -C(j3)alkyl; 5le is H, or -00.3)alkyl; Rf is H,
or -C(13)alkyl; and Rg is H, -CH2OH, or -CH2CH2OH; R2 is cycloalkyl
(including cyclohexenyl, and cycloheptenyl), spiro-substituted
10cycloallcenyl (including spiro[2 5]oct-5-enyl,
spiro[3.5]non-6-enyl, spiro[4.5]dec-7- enyl, and
spiro[5.5]undec-2-enyl) heterocyclyl (including piperidinyl),
spirosubstituted piperidinyl (including 3-aza-spiro[5.5]undecanyl ,
and 8-azaspiro[4.5]decanyl), thiophenyl, dihydrosulfonopyranyl,
phenyl, furanyl, tetrahydropyridyl, or dihydropyranyl, any of which
may be independently 15substituted with one or two of each of the
following: chloro, fluor, hydroxy, Cu_ 3)alkyl, and Cumalkyl (said
substituted cycloalkyls include 4,4-dimethyl cyclohexenyl,
4,4-diethyl cyclohexenyl, 4-methyl cyclohexenyl, 4-ethyl
cyclohexenyl, 4-n-propyl cyclohexenyl, 4-iso-propyl cyclohexenyl, and
4-tert-butyl cyclohexenyl; said substituted piperidinyls include
4-methyl piperidinyl, 4-ethyl 20piperidinyl, 4-0
'hydroxycth-2'yppiperidinyl, and 4,4 dimethyl piperidinyl);  Z is H,
F, or CH3; J is CH, or N;  wherein RI is -C(14)alky1, -ore,
-CN,-S02CH3,-CO2CH3, -CH2- NA1A2, -CONAIA2, -CLOW, -0C(,.4)alkylOir,
-NHCH2CH2CO21r, -NHCH2CH2O1?, - NleCH2CH2NAIA2, -0Co4)alkylNAIA2,
-0CH2CO21r, -CH2CO21r, -CH2CH2S02C(,. 5 4)alkyl, -S02CH2CH2NAIA2, -S
0 CH2CH2NA 1A2, CH2CH2NAI A2, NHS 02CH2CH2NA1A2, phenyl, imidazolyl,
thiazolyl, 4H41,2,41oxadiazol-5-onyl, pyrroloj2,3-b]pyrazinyl,
pyridinyl, [1,3,4]oxadiazolyl, 4H41,2,4]triazolyl, tetrazolyl,
pyrazolyl, [1,3,53triazinyl, and [1,3,4]thiadiazoly1;     ie and BY
are independently H or -Co_i)allcyl, wherein both 1? may have either
syn 10or anti stereochemistry; alternatively both lr in a syn
relationship may be taken together to form -(CH2).-, where n is 2 or
3; R3 is H,C(,_3)alkyl-CF3 (including -CH2CF3), CH2CH2NH2, CH2CH2ORa,
-COCH3, CONH2, or CO2Ra; 15 



A3 is H, -Co _cpalkyl, or CH2C1-1201r; A2 is H,COPY, CH2CON(CH3)2,
-CH2CH201r (including -CH2CH2OCH3), - CH2CH2SC0ma1ky1 (including
-CH2CH2SCH3), -CH2CH2S0Comallcyl (including - CH2CH2SOCH3), or
-CH2CH2S02Ca"pallcy1 (including -CH2CH2S02CH3); 20alternatively, AI
and A2 may be taken together with their attached nitrogen to form a
heterocyclic ring selected from the following: Re)ThRa\ 0N-g-0,1
Ra\Ra) )-/-N NT :SO=S )NF 01 R"ReRe Re) \ Ra SN and Ra wherein R3 is
H or Cu_coalkyl;  R" is H or C(14)alkyl; Rbb is H, -C(l4)a1ky1,
-CH2CH2OCH2CH2OCH3, -C112CO2H, - C(0)Camalicy1, or -CH2C(0)Co_valky1.
Z is H; 



10 J is CH or N;  R1 R2RYR1 XisRz 0 s'Y'S R>r8RYR, or RzRzRz  wherein
R1 is -OH, -CN, -NA1A2, -S02CH3, -COORa, -CO2CH3, -CH2-NA1A2, -
CONAIA2, -CH2ORa, -NHCH2CH20021e, -NHCH2CH2012.a, -NHCH2CH2NA1A2, -
021.4)allcy1NA1A2, -OCH2CO212a, or tetrazolyl; Al is H, or -CH3; 5A2
is H, -CH2CH2OCH3, -COCH3, or -CH3; alternatively, A1 and A2 may be
taken together with their attached nitrogen to form a heterocyclic
ring selected from the following:  Re).Th 0 NI-Re Rbaym-N N-1- Re,)-/
Ra 0, 



;SN-1- 0=SH- O' ReRe    Re)_Th S. and  Ra is H, or -Co..oalkyl; 10Ran
is H, or -00.4)alkyl; Rbb is n _ Cumalkyl, -CH2CO2H or -COCH3; RY is
H, or -CH3; Ra is H, -CH3, or may be taken together as -CH2CH2-; R3
is H, -COCH3, -CH2CF3, -CH3, -0O2CH3, -CONH2, or -CO2H. 15as well as
solvates, hydrates, tautomers and pharmaceutically acceptable salts
thereof. In another embodiment of the invention:   



Z is 1-1; J is al, or X is1 RY>r0 N; R1 RY Rz I RY .5.4.,_R- R1
.,.,"--1 RY,_ c, ir N.,R3'RI R1RY R-7isc"/N,r, -....".0 ' I, or , R1
Rz 5 FeRza.Ize 



wherein RI is -OH, -ON, -NA1A2, -S02CH3, -COOH, -CO2CH3, -CH2-NA1A2,
-  CONH2, -CON(CH3)2, -CH2OH, -OCH2CH2N(CH3)2, -NHCH2CH2CO2CH3, -
NHCH2CH2OCH3, -NHCH2CH2NAIA2,-0Coma1kyINAIA2, -OCH2CO2H, or
tetrazoly1; 10 Al is H, or -CH3;  A2 is H, -CH2CH2OCH3, -COCH3, or
-CH3;  alternatively, Al and A2 may be taken together with their
attached nitrogen to form a heterocyclic ring selected from the
following: r\d- Rbb-NiThq. / , 0 ) and0N4- R' is H,-CH2CO2H or
-COCH3; 



5RY is H, or -CH3; le is H, -CH3, or may be taken together as
-CH2CH3-; R3 is H, -COCH3, -CH2CF3, -CH3, -CO2CH3, -CONH2, or -CO2H.
as well as solvates, hydrates, tautomers and pharmaceutically
acceptable salts thereof. In another embodiment of the invention:
15wherein RI is -OH, -CN, -NA1A2, -S02CH3, -COOL!, -CO2CH3,
-CH2-NA1A2, - CONH2, -CON(CH3)2, -CH2OH, -OCH2CH2N(CH3)3,
-NHCH2CH2CO2CH3, - NHCH2CH2OCH3, -NHCH2CH2NAIA2,-0Co_4)alkylNAIA2,
-OCH2CO2H, or tetrazolyl; Al is H, or -CH3; 20A2 is H, -CH2CH2OCH3,
-COCH3, or   alternatively, AI and A2 may be taken together with
their attached nitrogen to form a heterocyclic ring selected from the
following: rThrTh 0N-3- Rbb -NN-1-,c--"N-F /0, c-r-tv and 04- ; Rbb
is H,-CH2CO2H or -COCH3; 5V is H, or -CH3; Rz is H, -CH3, or may be
taken together as -CH2CH2-; 



R.3 is H, -COCH3, -CH2CF3, -CH3, -CO2CH3, -CONH2, or -CO2H; as well
as solvates, hydrates, tautomers and pharmaceutically acceptable
salts thereof. In another embodiment of the invention: 10 W is
HN--%tit--% , or 3tri---N    Z is H; J is CH, or N; X is RI 0 e R  15
Az;  wherein RI is -OH, -NH2, -N(CH3)2; -S02CH3, -COOH, -CO2CH3,
-CH2-  



morpholinyl, -CONH2, -CON(CH3)2, -CH2OH, -0C1-12CH2N(CH3)2,
NHCH2CH2OCH3, -OCH2CO2H, morpholinyl, piperazinyl, N-methyl
piperazinyl, piperazinyl-CH2CO2H, or tctrazolyl; 20 R.' is H, or
-CH3;  R3 is -COCH3, -CH2CF3, or -CO2H;  and solvates, hydrates,
tautomers and pharmaceutically acceptable salts thereof. 25   In
another embodiment of the invention:     N-N ICCN /R4 ;  



wherein each Rd is independently H, F, Cl, Br, I, OH, 0C113, OCH2CH3,
SC(l)alkyl, SOCo_oalicyl, SO2C0-4)alkyl,CO2Rd, COMM', C'CRg, or CN;
5wherein Rd is H, or -Co_3)alkyl; Re is H, or -00_3)alkyl; Rf is H,
or -C(l_3)allcyl; and Rg is H, -CH2OH, or -CH2CH2OH; 10R2 is
cycloallcyl (including cyclohexenyl, and cycloheptenyl),
spiro-substituted eyeloalkenyl (including spiro[2.5]oct-5-enyl,
spiro[3.5]non-6-enyl, spiro[4.5]dec-7- enyl, and
spiro[5.5]undec-2-enyl) heterocyclyl (including piperidinyl),
spirosubstituted piperidinyl (including 3-aza-spiro[5.5]undecanyl ,
and 8-azaspiro[4.5]decanyl), thiophenyl, dihydrosulfonopyranyl,
phenyl, furanyl, 15tetrahydropyridyl, or dihydropyranyl, any of which
may be independently substituted with one or two of each of the
following: chloro, fluoro, hydroxy, Co. 3)alkyl, and C0.44)alkyl
(said substituted cycloalkyls include 4,4-dimethyl cyclohexenyl,
4,4-diethyl cyclohexenyl, 4-methyl cyclohexenyl, 4-ethyl
cyclohexenyl, 4-n-propyl cyclohexenyl, 4-iso-propyl cyclohexenyl, and
4-tert-butyl 20cyclohcxenyl; said substituted piperidinyls include
4-methyl piperidinyl, 4-ethyl piperidinyl,
4-(1'hydroxyeth-2'yl)piperidinyl, and 4,4 dimethyl piperidinyl); Z is
H, F, or CH3; J is CH, or N;  X is1./\./Rz RY)18 R*I Ft' RY 'A/ 'RY 



R1 Rz RY R13.-/?? N3 R1 Rz RY Rz , or  wherein RI is
-C(1_4)alky1,-CN, -NA1A2, -S02CH3, -0001e, -CO2CH3, -CH2-  NA1A2,
-CONAIA2, -CH2012", -0CumalicylOr, -NHCH2CH2CO21e, -NHCH2CH201e, -
NRaCH2CH2NA1A2, -0ComalkyINA1A2, -OCH2CO21r, -CH2CO21e, -CH2CH2S02Co.
5 cnalkyl, -302CH2CH2NAIA2, -SOCH2CH2NAIA2, -SCH2CH2NAIA2, -
NHSO2CH2CH2NAIA2, phenyl, imidazolyl, thiazolyl,
4H41,2,41oxadiazol-5-onyl, 4H- pyrrolo[2,3-b]pyrazinyl, pyridinyl,
[1,3,4]oxadiazolyl, 4H41,2,4itriazolyl, tetrazolyl, pyrazolyl,
[1,3,5]triazinyl, and [1,3,4]thiadiazoly1;      R.' and 1R.3' are
independently H or -C(pi)alkyl, wherein both R.' may have either syn
10or anti stereochemistry; alternatively both Rz in a syn
relationship may be taken together to form -(CH2).-, where n is 2 or
3; R3 is H, C(IA)alkyl, CH2CH2NH2, CH2CH201e, -COCH3, CONH2, or
CO2R3; 15 Al is H, -C(l.4)alkyl, or CH2CH2OW; A2 is H, -C(1.4)alkyl,
COW', CH2CON(CH3)2, -CH2CH2012, (including -CH2CH2OCH3), -
CH2CH2SCGAalkyl (including -CH2CH2SCH3), -CH2CH2S0004)allcyl
(including - CH2CH2SOCH3), or -CH2CH2S02Co4)alkyl (including
-CH2CH2S02CH3); 



alternatively, Al and A2 may be taken together with their attached
nitrogen 20to form a heterocyclic ring selected from the following:
Ra 0)\ Irb-NNi- Ra Rai> \ rt.:\Ni-SNI- , and Ra wherein le is H or
Co.4)allcyl; R" is H or Comalkyl;  Rbb is H,-CH2CH2OCH2CH2OCH3,
-CH2CO2H, - C(0)C(JA)alkyl, or -CH2C(0)Coma1ky1.  wherein RI is -OH,
-CN, -NA1A2, -S02CH3, -0001r, -CO2CH3, -CH2-NA1A2, - CONAIA2,
-CH2012", -NHCH2CH2CO2r, -NHCH2CH2012", -NHCH2CH2NAIA2, -
0C04)allcylNAIA2, -OCH2CO21111, or tetrazolyl; AI is H, or -CH3; 5A2
is H, -CH2CH2OCH3, -COCH3, or -CH3; alternatively, At and A2 may be
taken together with their attached nitrogen to form a heterocyclic
ring selected from the following:  Re)Re) \ 



0=5 NI- , ReRe  S , and RB Ra is H, or -C(ht)alkyl; lea is H, or
-C(1.4)a1kyl; Rbb n _ Cu.4)alkyl, -CH2CO2H or -00C113; BY is H, or
-CH3; Rh is H, -CH3, or may be taken together as -CH2CH2-; R3 is H,
-COCH3, -CH3, -CO2CH3, -CONH2, or -CO2H. 15 as well as solvates,
hydrates, tautomers and pharmaceutically acceptable salts thereof. In
another embodiment of the invention:   2, 0N   Z is H; 



J is CH, or N;   R1RyR1RyR1RyRI  Xis   z R  z R  z R  5   RY-I 



Rz 8'RY Rz N'R3 Rz or ,y8 Rz   wherein RI is -OH, -CN,-S02CH3, -COON,
-CO2CH3, -C112-NAIA2, -   CON1-12, -CON(CH3)2, -CH2OH,
-OCH2CH2N(CH3)2, -NHCH2CH2CO2C113, -   NHCH2CH2OCH3, -NHCH2CH2NA1A2,
-0C(1.4)allcy1NAIA2, -OCH2CO21-1, or   tetrazoly1; 10 



AI is H, or   A2 is H, -CH2CH2OCH3, -COCH3, or -CH31  alternatively,
AI and A2 may be taken together with their attached nitrogen to form
a heterocyclic ring selected from the following: orMN-1- Rbb_ dThit
YmN-1- N'a 3 1,N-3- \/ , 0 \--/-6c---/5 5 5 and CNt ; Rit is
H,-CH2CO2H or -COCH3; 5RY is H, or -CH3; 12, is H, -CH3, or may be
taken together as -CH2CH2-; R3 is H, -COCH3, -CH3, -CO2CH3, -CONH2,
or -CO2H. as well as solvates, hydrates, tautomers and
pharmaceutically acceptable salts thereof. In another embodiment of
the invention:   



15wherein RI is -OH, -CN, -NA1A2, -S02CH3, -COOH, -CO2CH3,
-CH2-NA1A2, - CONH2, -CON(CH3)2, -CH2OH, -OCH2CH2N(CH3)2,
-NHCH2CH2CO2CH3, - NHCH2CH2OCH3, -NHCH2CH2NAIA2, -OCH2CO2H, or
tetrazoly1; AI is H, or -CH3; 20A2 is H, -CH2CH2OCH3, -COCH3, or
alternatively, Al and A2 may be taken together with their attached
nitrogen to form a heterocyclic ring selected from the following. rTh
g Rbb_nt,44. ,s  and CO' . Rbb is H, -Comalkyl, -CH2CO2H or -COCH3;
5RY is H, or -CH3; Rz is H, -CH3, or may be taken together as
-CH2CH2-; R3 is H, -COCH3, -CH3, -CO2CH3, -CONH2, or -CO2H; as well
as solvates, hydrates, tautomers and pharmaceutically acceptable
salts thereof. In another embodiment of the invention: 10 



W is , or \  or N; Xis :srRI 'R3I z, or 15 wherein RI is -OH, -NH2,
-N(CH3)2, -302CH3, -COOH, -CO2CH3, -CH2- morpholinyl, -CONH2,
-CON(CH3)2, -CH2OH, -OCH2CH2N(CH3)2, - NHCH2CH2OCH3, -OCH2CO2H,
morpholinyl, piperazinyl, N-methyl piperazinyl, piperazinyl-CH2CO2H,
or tctrazoly1; 2012.' is H, or -CH3; R3 is -COCH3, or -CO2H; and
solvates, hydrates, tautomers and pharmaceutically acceptable salts
thereof. Another embodiment of the invention is a compound selected
from the group consisting of: 25       



S     and solvates, hydrates, tautomers and pharmaceutically
acceptable salts thereof Another embodiment of the invention is a
compound selected from the group consisting of:       



5and solvates, hydrates, tautomers and pharmaceutically acceptable
salts thereof. Another embodiment of the invention is a compound
selected from the group consisting of:  F3C ;     and solvates,
hydrates, tautomers, and pharmaceutically acceptable salts thereof
5The invention also relates to methods of inhibiting protein tyrosine
kinase activity in a mammal by administration of a therapeutically
effective amount of at least one compound of Formula I. A preferred
tyrosine kinase is c-this.       The invention is considered to
include the enantiomeric, diastereomeric and tautomeric forms of all
compounds of Formula I as well as their racemic mixtures. In 10
addition, some of the compounds represented by Formulae I may be
prodrugs, i.e., derivatives of an acting drug that possess superior
delivery capabilities and therapeutic value as compared to the acting
drug. Prodrugs are transformed into active drugs by in vivo enzymatic
or chemical processes. 15 I.Definitions       The term "alkyl" refers
to both linear and branched chain radicals of up to 12 carbon atoms,
preferably up to 6 carbon atoms, unless otherwise indicated, and
includes, but is not limited to, methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pent)'!, isopentyl, hexyl,
isohexyl, heptyl, octyl, 2,2,4-trimethylpentyl, nonyl, decyl, 20
undecyl and dodecyl.         The term "cycloalkyl" refers to a
saturated or partially unsaturated ring composed of from 3 to 8
carbon atoms. Up to four alkyl substituents may optionally be present
on the ring. Examples include cyclopropyl, 1,1-dimethyl cyclobutyl,
1,2,3- trimethylcyclopentyl, cyclohexyl, cyclopentenyl, cyclohexenyl,
and 4,4-dimethyl 5 cyclohexenyl. 



The term "allcylamino" refers to an amino with one alkyl substituent,
wherein the amino group is the point of attachment to the rest of the
molecule.       The term "hcteroaryl" refers to 5- to 7-membered
mono- or 8- to 10-membered bicyclic aromatic ring systems, any ring
of which may consist of from one to four 10 heteroatoms selected from
N, 0 or S where the nitrogen and sulfur atoms can exist in any
allowed oxidation state. Examples include benzimidazolyl,
benzothiazolyl, benzothienyl, benzoxazolyl, fitryl, imidazolyl,
isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridyl,
pyrimidinyl, pyrrolyl, quinolinyl, thiazolyl and thicnyl. The term
"heteroatom" refers to a nitrogen atom, an oxygen atom or a sulfur
atom 15 wherein the nitrogen and sulfur atoms can exist in any
allowed oxidation states.       The term "alkoxy" refers to straight
or branched chain radicals of up to 12 carbon atoms, unless otherwise
indicated, bonded to an oxygen atom. Examples include methoxy,
ethoxy, propoxy, isopropoxy and butoxy.            The term
"spiro-substituted cycloalkenyl" refers to a pair of cycloalkyl rings
that 20 share a single carbon atom and wherein at least one of the
rings is partially unsaturated, for example:   25 ILTherapeutic Uses
The compounds of Formula I represent novel potent inhibitors of
protein tyrosine kinases, such as c-fins, and may be useful in the
prevention and treatment of disorders resulting from actions of these
kinases. The invention also provides methods of inhibiting a protein
tyrosine kinase 30comprising contacting the protein tyrosine kinase
with an effective inhibitory amount of at  least one of the compounds
of Formula I. A preferred tyrosine kinase is c-this. The compounds of
the present invention are also inhibitors of FLT3 tyrosine ldnase
activity. In one embodiment of inhibiting a protein tyrosine kinase,
at least one of the compounds of Formula Ifs combined with a known
tyrosine kinase inhibitor. 5In various embodiments of the invention,
the protein tyrosine kinases inhibited by  the compounds of Formula I
are located in cells, in a mammal or in vitro. In the case of
mammals, which includes humans, a therapeutically effective amount of
a pharmaceutically acceptable form of at least one of the compounds
of Formula I is administered. 10The invention further provides
methods of treating cancer in mammals, including 



humans, by administration of a therapeutically effective amount of a
pharmaceutically acceptable composition of least one compound of
Formula I. Exemplary cancers include, but are not limited to, acute
myeloid leukemia, acute lymphocytic leukemia, ovarian cancer, uterine
cancer, prostate cancer, lung cancer, breast cancer, colon cancer,
stomach 15 cancer,and hairy cell leukemia. The invention also
provides methods of treating certain precancerous lesions including
myelofibrosis. In one embodiment of the invention, an effective
amount of at least one compound of Formula I is administered in
combination with an effective amount of a chemotherapeutic agent. The
invention further provides methods of treating and of preventing
metastasis 20 arising from cancers that include, but are not limited
to, ovarian cancer, uterine cancer, prostate cancer, lung cancer,
breast cancer, colon cancer, stomach cancer, and hairy cell leukemia.
The invention further provides methods for the treatment
osteoporosis, Paget's disease, and other diseases in which bone
resorption mediates morbidity including 25rheumatoid arthritis and
other forms of inflammatory arthritis, osteoartbritis, prosthesis
failure, osteolytic sarcoma, myeloma, and tumor metastasis to bone as
occurs frequently in cancers including, but not limited to, breast
cancer, prostate cancer, and colon cancer.       The invention also
provides methods of treating pain, in particular skeletal pain caused
by tumor metastasis or osteoarthritis, as well as visceral,
inflammatory, and 30 neurogenic pain.         The invention also
provides methods of treating cardiovascular, inflammatory, and
autoimmune diseases in mammals, including humans, by administration
of a therapeutically effective amount of a pharmaceutically
acceptable form of at least one of the compounds of Formula I.
Examples of diseases with an inflammatory component 5 include
glomerulonephritis, inflammatory bowel disease, prosthesis failure,
sarcoidosis, congestive obstructive pulmonary disease, idiopathic
pulmonary fibrosis, asthma, pancreatitis, HIV infection, psoriasis,
diabetes, tumor related angiogenesis, age-related macular
degeneration, diabetic retinopathy, restenosis, schizophrenia or
Alzheimer's dementia. These may be effectively treated with compounds
of this invention. Other 10 diseases that may be effectively treated
include, but are not limited to atherosclerosis and cardiac
hypertrophy. Autoimtnune diseases such as systemic lupus
erythematosus, rheumatoid arthritis, and other forms of inflammatory
arthritis, psoriasis, Sjogren's syndrome, multiple sclerosis, or
uveitis, can also be treated with compounds of this invention. 15The
term "therapeutically effective amount" as used herein, means that
amount of active compound or pharmaceutical agent that elicits the
biological or medicinal response in a tissue system, animal or human
that is being sought by a researcher, veterinarian, medical doctor or
other clinician, which includes alleviation, prevention, treatment,
or the delay of the onset or progression of the symptoms of the
disease or disorder being treated. 20 



When employed as protein tyrosine kinase inhibitors, the compounds of
the invention may be administered in an effective amount within the
dosage range of about 0.5 mg to about 10 g, preferably between about
0.5 mg to about 5 g, in single or divided daily doses. The dosage
administered will be affected by factors such as the route of 25
administration, the health, weight and age of the recipient, the
frequency of the treatment and the presence of concurrent and
unrelated treatments.       It is also apparent to one skilled in the
art that the therapeutically effective dose for compounds of the
present invention or a pharmaceutical composition thereof will vary
30 according to the desired effect. Therefore, optimal dosages to be
administered may be readily determined by one skilled in the art and
will vary with the particular compound   used, the mode of
administration, the strength of the preparation, and the advancement
of the disease condition. In addition, factors associated with the
particular subject being treated, including subject age, weight, diet
and time of administration, will result in the need to adjust the
dose to an appropriate therapeutic level. The above dosages are thus
5 exemplary of the average case. There can, of course, be individual
instances where higher or lower dosage ranges are merited, and such
are within the scope of this invention.       The compounds of
Formula I may be formulated into pharmaceutical compositions
comprising any known pharmaceutically acceptable carriers. Exemplary
carriers include, but are not limited to, any suitable solvents,
dispersion media, coatings, antibacterial and 10 antifungal agents
and isotonic agents. Exemplary excipients that may also be components
of the formulation include fillers, binders, disintegrating agents
and lubricants.       The pharmaceutically-acceptable salts of the
compounds of Formula I include the conventional non-toxic salts or
the quaternary ammonium salts which are formed from inorganic or
organic acids or bases. Examples of such acid addition salts include
acetate, 15 adipate, benzoate, benzenesulfonate, citrate, camphorate,
dodecylsulfate, hydrochloride, hydrobromide, lactate, maleate,
methanesulfonate, nitrate, oxalate, pivalate, propionate, succinate,
sulfate and tartrate. Base salts include ammonium salts, alkali metal
salts such as sodium and potassium salts, alkaline earth metal salts
such as calcium and magnesium salts, salts with organic bases such as
dicyclohexylamino salts and salts with amino acids 20 such as
arginine. Also, the basic nitrogen-containing groups may be
quatemized with, for example, alkyl halides. The pharmaceutical
compositions of the invention may be administered by any means that
accomplish their intended purpose. Examples include administration by
parenteral, subcutaneous, intravenous, intramuscular,
intraperitoneal, transdermal, buccal 25 or ocular routes.
Alternatively or concurrently, administration may be by the oral
route. Suitable formulations for parenteral administration include
aqueous solutions of the active compounds in water-soluble form, for
example, water-soluble salts, acidic solutions, alkaline solutions,
dextrose-water solutions, isotonic carbohydrate solutions and
cyclodextrin inclusion complexes. 30The present invention also
encompasses a method of making a pharmaceutical composition
comprising mixing a pharmaceutically acceptable carrier with any of
the   compounds of the present invention. Additionally, the present
invention includes pharmaceutical compositions made by mixing a
pharmaceutically acceptable carrier with any of the compounds of the



5amounts, as well as any product which results, directly or
indirectly, from combinations of the specified ingredients in the
specified amounts. Polyinorphs and Solvates 10 Furthermore, the
compounds of the present invention may have one or more polymorph or
amorphous crystalline forms and as such are intended to be included
in the scope of the invention. In addition, the compounds may form
solvates, for example with water (i.e., hydrates) or common organic
solvents. As used herein, the term "solvate" means a physical
association of the compounds of the present invention with one or
more solvent 15 molecules. This physical association involves varying
degrees of ionic and covalent bonding, including hydrogen bonding. In
certain instances the solvate will be capable of isolation, for
example when one or more solvent molecules are incorporated in the
crystal lattice of the crystalline solid. The term "solvate" is
intended to encompass both solution-phase and isolatable solvates.
Non-limiting examples of suitable solvates include 20ethanolates,
methanolates, and the like. It is intended that the present invention
include within its scope solvates of the compounds of the present
invention. Thus, in the methods of treatment of the present
invention, the term "administering" shall encompass the means for
treating, ameliorating or preventing a 25 syndrome, disorder or
disease described herein with the compounds of the present invention
or a solvate thereof, which would obviously be included within the
scope of the invention albeit not specifically disclosed. 30  Methods
of Preparation  Scheme 1 N 2 J*1- 1-1 I 1) Halogenation 2) R2M    



Scheme 1 illustrates general methodology for the preparation of
compounds of Formula I where BY is X (when X is available in starting
material or prepared as shown in later schemes) or compounds of
Formula 1-6 where BY is a leaving group (preferably bromo, chloro, or
fluoro) that are useful intermediates used in later schemes. To
illustrate 10 the methodology of this scheme, reagents and conditions
for the compounds where J is CH are defined. Those skilled in the art
will recognize that where J is N, minor modifications of the reaction
conditions and preferred reagents may be required.       Amines of
Formula 1-1 may be commercially available or can be obtained from
nitro compounds of Formula 1-0 by reduction using standard synthetic
methodology (see 15 Reductions in Organic Chemistry, M. Hudlicicy,
Wiley, New York, 1984). The preferred conditions are catalytic
hydrogenation using a palladium catalyst in a suitable solvent such
as methanol or ethanol. In cases where BY is a halogen and not
available as amines of Formula 1-1, nitro reductions may be performed
using iron or zinc in a suitable solvent such as acetic acid, or
using iron and ammonium chloride in ethanol and water.
Compounds of Formula 1-2 where R2 is cycloalkyl can be obtained by
orthohalogenation, preferably bromination, of amino compounds of
Formula 1-1 followed by metal-catalyzed coupling reactions with
boronic acids or boronate esters (Suzuki reactions, where R2M is
R2B(OH)2 or a boronic ester, see N. Miyaura and A. Suzuki, Chem.
Rev., 595:2457 (1995); A. Suzuki in Metal-Catalyzed Coupling
Reactions, F. Deiderich, P. Stang, Eds., Wiley-VCH, Weinheim (1988))
or tin reagents (Stille reactions, where R2M is R23n(allcy1)3, see J.
K. Stifle, Angew. Chem, In!. Ed. Engl., 25: 508-524 (1986)) on the
intermediate halo compound. When Rb is Br, an iodo can be introduccd
such that is reacts preferentially over the bromine in the
metal-catalyzed coupling reactions (when J is CH, 10 this compound is
commercially available). Preferred conditions for the bromination of
1-1 are N-bromosuccinimide (NBS) in a suitable solvent such as
N,N-dimethylformamide (DMF), dichloromethane (DCM) or acetonitrile.
Metal-catalyzed couplings, preferably Suzuki reactions, can be
performed according to standard methodology, preferably in the
presence of a palladium catalyst such as
tetrakis(triphenylphosphine)palladium(0) 15 (Pd(PPh3)4), an aqueous
base such aq. Na2CO3, and a suitable solvent such as toluene,
ethanol, 1,4-dioxane, dimethoxyethane (DME), or DMF. Compounds of
Formula 1-2 where R2 is cycloallcylamino (for example, piperidino)
can be obtained by nucleophilic aromatic substitution of leaving
groups V (preferably fluor or chloro) from compounds of Formula 1-3
that are activated by the nitro group with 20 cycloallcylamines (R2H;
for example, piperidine) in the presence of a suitable base such as
K2CO3, N,N-diisopropylethylamine (DIEA) or NEt3to give compounds 1-4,
followed by reduction of the nitro group as described above. The
amino group in compounds of Formula 1-2 can then be coupled with a
heterocyclic acid PI-WCOOH (or a corresponding salt thereof
P'-WCOOM2, where M2 is 25 Li, Na or K) where P1 is an optional
protecting group (for example 2- (trimethylsilypethoxymethyl (SEM)
such as when W is imidazole, triazole, pyrrole, or benzimidazole) or
where PI is not present such as when W is furan. (For a list of
protecting groups for W, see Theodora W. Greene and Peter G. M. Wuts,
Protective Groups in Organic Synthesis, John Wiley and Sons, Inc., NY
(1991)). The coupling can be 30 carried out according to standard



(1984)) or by reaction with acid chlorides PI-WCOCI or activated
esters PI-WCO2V (where V is a leaving group such as pentafluorophenyl
or N-succinimide) to form compounds of Formula 1-5. The preferred
reaction conditions for coupling with PIWCOOH or P'-WCOOM2 are: when
W is a furan (optional protecting group PI not 5 present), oxalyl
chloride in dichloromethane (DCM) with DMF as a catalyst to form the
acid chloride WC0C1 and then coupling in the presence of a
triallcylamine such as NWdiisopropylethylamine (DTEA); when W is a
pyrrole (optional protecting group P1 not present),
1-(3-dimethylaminopropy1)-3-ethylcarbodiimide hydrochloride (EDCI)
and 1- hydroxybenzotriazole (HOBO; and when W is an imidazole,
pyrrole or benzimidazole 10 (optional PI present) the preferred
conditions are bromotripyrrolidinophosphonium hexafluorophosphate
(PyBroP) and DIEA in a solvent such as DCM or DMF.       When W in
compounds of Formula 1-5 contain an optional protecting group PI as
mentioned previously, it can be removed at this point to give
compounds of Formula 1-6. For example, when W is imidazole protected
on nitrogen with a SEM group, the SEM 15 group can be removed with
either acidic reagents such as trifluoroacetic acid (TFA) or fluoride
sources such as tetrabutylammonium fluoride (TBAF) (see Greene and
Wuts above).       Finally it is understood that in compounds of
Formula I (i.e., Formula 1-6 where V is X) may be further
derivatized. Examples of further derivatization, include, but are not
20 limited to: when compounds of Formula I contain a cyano group,
this group may be hydrolyzed to amides or acids under acidic or basic
conditions; when compounds of Formula I contain an ester, the ester
may be hydrolysed to the acid, and the acid may be converted to
amides by the methods described above for amide bond formation.
Amides may be converted to amines by a Curtius or Schmidt reaction
(for review see, Angew. 25 Chende Int. Ed., 44(33), 5188-5240,
(2005)) or amities may be obtained by reduction of cyano groups
(Synthesis, 12, 995-6, (1988) and Chem. Pharm. Balt, 38(8), 2097-101,
(1990)). Acids may be reduced to alcohols, and alcohols may be
oxidized to aldehydes and ketones. The preferred conditions for the
reduction of a carboxylic acid in the presence of a cyano group
include sodium borohydride and ethyl chloroformate in 30
tetrahydrofuran (THF); and alcohol oxidation can be performed using
the Dess-Martin periodinane reagent (Adv. Syn. Catalysis, 346,
111-124 (2004)). Aldehydes and ketones  may be reacted with primary
or secondary amines in the presence of a reducing agent such as
sodium triacetoxyborohydride (see J. Org. Chem., 61, 3849-3862,
(1996)) to give amines by reductive animation. Olefins may be reduced
by catalytic hydrogenation. When compounds of Formula I contain a
sulfide, either acyclic or cyclic, the sulfide can be 5flu-flier
oxidized to the corresponding sulfoxides or sulfones. Sulfoxides can
be obtained by oxidation using an appropriate oxidant such as one
equivalent of nzeta-chloroperbenzoic acid (MCPBA) or by treatment
with NaI04 (see, for example, J. Med. Chenz., 46: 4676-86 (2003)) and
sulfoncs can be obtained using two equivalents of MCPBA or by
treatment with 4-methylmorpholine N-oxide and catalytic osmium
tetroxide (see, for example, PCT 10 application WO 01/47919). Also,
both sulfoxides and sulfones can be prepared by using one equivalent
and two equivalents of H202 respectively, in the presence of titanium
(D1) isopropoxide (see, for example, J. Chem. Soc., Perkin Trans. 2,
1039-1051 (2002)). 



Scheme 2    5Scheme 2 illustrates general methodology for the
preparation of compounds of RY Formula I where X is RY Ft'  where, RY
and R.' are H, C0_,Dalkyl or ORE; E is 0, NR3, S, or 502; and RI is
CO2R, CH2OH, C(0)NA2A2 and CH2 NAIA2. For the illustration of
synthetic strategy in this scheme, reagents and conditions are 5
defined for the substrate where RY is Etz is H is used in this
scheme. Those skilled in the art will recognize that the chemistry is
applicable to all X, RY and Rz mentioned with little or minor
modifications to reagents and conditions. In addition, although
reagents and conditions are defined for the substrate where J is CH,
as previously mentioned in Scheme I, it is also understood that
similar synthetic methods can be utilized with minor 10 modifications
when J is N.       When R2 in Formula I is cycloallcyl (including
cycloalkenyl), the sequence begins with compound 2-2 which can be
obtained by initial treatment of the ester 2-1 (R.' is Ca_ valkyl)
with a suitable base such as lithium hexamethyldidilylamide (LHMDS)
or preferably lithium dlisopropylamide (LDA), followed by
nucleophilic aromatic 15 substitution of the leaving group BY
(preferably fluoro or chloro) in the 4-halonitrophenyl compound 1-0
(as prepared in Scheme 1) with the resulting anion intermediate. 2-3
can be obtained from nitro compounds 2-2 by reduction using standard
synthetic methodology (see Reductions in Organic Chemistry, M.
Hudlicky, Wiley, New York, 1984). The preferred conditions are
catalytic hydrogenation using a palladium 20 catalyst in a suitable
solvent such as methanol or ethanol.       Compound 2-4 can be
obtained by ortho-halogenation, preferably bromination, of amino
compound 2-4 followed by metal-catalyzed coupling reactions with
boronic acid or boronate ester (Suzuki reactions, where R2M is
R2B(OH)2 or a boronic ester) or tin reagent (Stille reactions, where
R2M is R2Sn(allcy1)3) on the intermediate halo compound as 25
described in Scheme 1. 



When R2 in Formula I is cycloallcylamino (for example, piperidino),
an alternative method to prepare compound 2-4 begins with starting
material 1-4 as described in Scheme 1 where Rb is preferably chloro
or fluoro. Compound 2-5 can be obtained from 1-4 and 2- 1 by the same
method as described for the conversion of compound 1-0 to compound
2-2. 30 Compound 2-4 can then be obtained from compound 2-5 by
reduction of the nitro group  using standard synthetic methodology as
described in Scheme 1 for the conversion of compound 1-0 to compound
1-1.       The compounds of Formula I where RI is an ester (It' is
Comalkyl) can be obtained from 2-4 by initial coupling with
carboxylic acids PI-WCOOH, followed by removal of the 5 optional
protecting group PI according to the procedures as described in
Scheme 1 for the conversion of 1-2 to 1-6.       These compounds of
Formula I where RI is an ester (W is C0.4)allcyl) can be further
hydrolyzed by an appropriate metal hydroxide reagent such as sodium
hydroxide to give compounds of Formula I where RI is an acid (12! is
B). 10The compounds of Formula I where RI is an amide (RI is
C(0)NAIA2) can be obtained from the compounds of Formula I where RI
is an acid (le is H) by initial treatment with an alkyl
chloroformate, such as ethyl chloroformate, followed by trapping of
the intermediate activated acylcarbonate with a suitable primary or
secondary amine (BNAIA2). Similarly, compounds of Formula I where W
is a hydroxymethyl group can be 15 obtained by reaction of the same
intermediate activated acylcarbonate with a suitable reducing reagent
such as NaBH4 (see, for example, Tetrahedron, 62(4), 647-651;
(2006)).       Compounds of Formula I where RI is a hydroxymethyl (RI
is CH2OH) can be further converted to the aldehyde 2-6 by oxidation
reactions such as a Swem oxidation (J. AM. Chem. Soc. 102, 1390
(1980)) or perferably a Dess-Martin periodinane oxidation (see, 20
for example, Tetrahedron Left., 29,995 (1988); Org. Chem., 55, 1636
(1990)).       Aldehyde 2-6 can be reacted with appropriate primary
and secondary amines (HNAIA2) in the presence of suitable reducing
reagents such as NaBH4 or NaBH3CN, or preferably NaBH(OAc)3 according
to standard procedures for reductive amination as described in Scheme
1, to form compounds of Formula I where RI is an aminomethyl 25 group
(RI is RI is CH2NA1A5.       It is understood that functional groups
of compounds in this scheme can be further derivatized as outlined in
Scheme 1. 30  Scheme 3 Scheme 3 illustrates general methodology for
the preparation of compounds of 



_JR1RY ?NE-Rz -..x.,E EY Ft' where RY and R. are H, Ca.goallcyl or
ORE; E is 0, NR3, S, or SO2; and RI is -CN or heteroaryl.        For
the illustration of synthetic strategy in this scheme, reagents and
conditions are defined for the substrate where RY is It1 is H is used
in this scheme. Those skilled in the art will recognize that the
chemistry is applicable to all X, RY and R.' mentioned with little or
minor modifications to reagents and conditions. In addition, although
reagents and 5 conditions are defined for the substrate where J is
CH, as previously mentioned in Scheme 1, it is also understood that
similar synthetic methods can be utilized with minor modifications
when J is N. The ester 2-2 (R1' is Co"oallcyl) can be hydrolyzed by
an appropriate metal hydroxide reagent such as sodium hydroxide to
give acid 2-2 (R.' is H). The acid 2-2 can 10 be converted to nitrite
3-1 by standard procedures which, in general, begin with activation
of the acid, transformation into an amide or hydroxamate followed by
dehydration (see, for example, J. Med. Chem., 3300), 2828-41;
(1990)), or preferably in one step by treatment with sulfonamide and
thionyl chloride in a suitable solvent such as sulfolane (see,
Tetrahedron Lett., 23(14), 1505-08; (1982)). Compound 3-2 can
obtained from 3-1 by 15standard reduction procedures, preferably
catalytic hydrogenation as described in Scheme 1.       The compound
3-3 (L2 is halogen) can be obtained by ortho-halogenation, preferably
bromination, of amine 3-2. Preferred conditions for the bromination
of 3-2 are N-bromosuccinimide (NBS) in a suitable solvent such as
N,N-dimethylformamide (DMF), 20 dichloromethane (DCM) or
acetonitrile. At this point the cyano group in 3-3 can be converted
to an unsaturated heterocycle in 3-4 by [2+3] cycloaddition with a
1,3 dipole or [2+4] cycloaddition with a diene or keterodiene as
illustrated in Scheme 3a. The various heterocycles that can be
produced are shown in Table 1 using the conditions in the references
provided in the table. 25When the unsaturated heterocycle present is
unreactive toward halogenation, an alternative route to 3-4 involves
treatment of nitrite 3-2 as just described to first form the
unsaturated heterocycle followed by halogenation to introduce L2 in
3-4. Compound 3-5 can be obtained by metal-catalyzed coupling
reactions of 3-4 with boronic acids or boronate esters (Suzuki
reactions, where R2M is R2B(OH)2 or a boronic ester) or 30 tin
reagents (Stille reactions, where R2M is R2Sn(alky1)3). The
metal-catalyzed couplings,  



preferably Suzuki reactions, can be performed according to standard
methodology as' described in Scheme].       When R2 in Formula I is
cycloalkylamino (for example, piperidino), an alternative method to
prepare compound 3-5 begins with starting material 2-4 as prepared in
Scheme 5 2. The ester 2-4 (r is Comallcyl) can be hydrolyzed by an
appropriate metal hydroxide reagent such as sodium hydroxide to give
acid 2-4 (IV is H). The acid 2-4 can be converted to nitrile 3-6
according to the procedures as described for the conversion of 2-2 to
3-1. Compound 3-6 can be converted to compound 3-5 according to the
methods as described for the conversion of 3-3 to 3-4. 10The
compounds of Formula I where RI is a nitrile (RI is CN) can be
obtained from 3-6 by initial coupling with carboxylic acids PI-WCOOH,
followed by removal of the optional protecting group PI according to
the procedures as described in Scheme 1 for the conversion of 1-2 to
1-6. Similarly, the compounds of Formula I where RI is an unsaturated
heterocycle can 15 be obtained from 3-5 in two steps, namely coupling
with a carboxylic acid PI-WCOOH followed by removal of the optional
protection group, as described in Scheme 1 for the conversion of 1-2
to 1-6.       It is understood that functional groups of compounds in
this scheme can be further derivatized as outlined in Scheme 1. 20
N5Z47 LE Scheme 3a Diene Heterodiene or 1,3 Dipole       Table 1 



Number Name RI Structure Reference: 1 Imidazole HN"-" hi, 1\C
-1/4c,vN US. Pat. App! 2005101785 2 Thiazole (I I. N J. Med. Chem.,
48(6), 2167-2175; (2005) 3 4H-[1,2,410xadiazo1-5- one ,0-11 IC,..t 



N/ H Bioorganic & Medicinal Chemistly, 13(6), 1989-2007 (2005) 4
4H-Pyrrolo[2,3- b]pyrazine H _([N) Journal ofMedicinal Chemistry,
46(2), 222- 236; (2003) 5 Pyridine '1""N'N --...1... Journal of
Organic Chetnistly, 67(13), 4414-4422; (2002) 6 



[1,3,4]0xadiazole FO N, .?.\--1 N Journal of Labelled Compounds and
Radiopharmaceuticals, 16(5), 753-9; (1979) 7 4H-[1,2,4]friazole /="11
HN,yAN i Bioorganic & Medicinal Chem's:1y Letters, 13(24), 4361-
4364; (2003) 8 Tetrazole )1,--NH N 



Eur. Pat. AppL, 648759 9 Pyrazole / NH "41 7. Journal of Organic
Chemistry, 543), 635- 40; (1989) 10 [1,3,5]Triazine rc,N,rj N.,y,-, N
"r Khimiko- Parmatsevticheskil Zhurnal, 22(12), 1469- 75; (1988) 11
[1,3,4]Thiadiazole 



rs N, ..:). --1 N Gel-. Offen.,02004009933 1      Scheme 4 describes
the synthesis of compounds of Formula I where X is R1 HY . For the
purpose of illustrating the methodology, reagents and conditions are
defined in this scheme for the substrates where BY and le are H; E is
0, NR3, S, or S02; and J is CH. Those skilled in the art will
recognize that the chemistry is applicable to all X,  RY, R.', and J
referenced above can be utilized with minor modifications to the
reagents and conditions. The starting material, compound 1-6 where Rb
is halogen, preferably Br, is obtained as described in Scheme 1. The
halo compound 1-6 can be converted to alcohol 4- 51 by initial
deprotonation with a suitable base, such as isopropylmagnesium
chloride (i- PrMgC1), followed by lithium-halogen exchange with an
appropriate lithium reagent such as n-butyllithium or preferably
tert-butyllithium, and then trapping of the organo-lithium
intermediate with an appropriate ketone. Compounds 4-1 is both a
compound of Formula I, and can serve as a useful intermediate for the
synthesis of other compounds with different 10 groups for RI.
The tertiary hydroxyl group in compound 4-1 can also be converted to
an amino group in compound I (RI is NAIA2) by activating 4-1 with a
reagent such as thionyl chloride (SOC12) and trapping of the
resulting intermediate(s) with a primary or secondary amine (A2A1NH).
15Compounds of Formula I where RI is alkoxy (OR) can be obtained from
the hydroxyl compound 4-1 by treatment with acidic reagents such as
sulfuric acid or preferably trifluoroacetic acid (TFA) and then
trapping of the resulting tertiary cation with an alcohol 12.2011
(where 122is CH2CH2NAIA2 or CH2CH2Ole where AI,A2 or Ra are not H).
20The hydroxyl compound 4-1 can also be reacted with a sulfonamide
R8S02NIni in the presence of a Lewis acid (L. A.) such as boron
trifluoride diethyl etherate (BF3VEt2) in a suitable solvent, such as
THF to afford compound I (RI is NHSO2R8 where R8 is CH2CH2NA IA2 or
le where AI, A2 or le are not H). 



Compounds of Formula I where RI is a sulfide (RI is SR5 can be
obtained from 25 compound 4-1 by treatment with acidic reagents such
as TFA or Lewis acids such as BF3VEt2and then trapping of the
resulting tertiary cation with a thiol R8SH (where R8 is CH2CH2NAIA2
or Ra).         Compounds of Formula I where RI is a sulfide (RI is
SR8) can be further oxidized to the corresponding sulfoxide (Formula
I where RI is SOR8) or sulfone ( Formula I where 30 RI is S02R8)
according to the sulfide oxidation procedures as described in Scheme
1.        Compounds of Formula I where RI is a sulfone can also be
obtained directly from compound 4-1 by reaction with a metal
sulfinate salt R8S02M (where M is Na, or K) (see, for example, B.
Koutek, eta!, Synth. Commun., 6 (4), 305-8 (1976)). RY RY>r Compounds
of Formula I where Xisand RI is H can be obtained 5 from the
corresponding compounds where RI is OH by a deoxygenation reaction
according to literature procedures (see, for example: Dolan, S., et
al, J. Chem., Soc., Chem. Conunun., 1588-9 (1985), WO patent 98/06700
and Wustrow, D., et al, Tetrahedron Lett., 35, 61-4 (1994)). It is
understood that functional groups in this scheme can be further
derivatized as 10 outlined in Scheme 1. For example, the amino group
in compound 4-2 can be reacted with various electrophiles. The amino
group can be reacted with carboxylic acids according to standard
procedures for amide bond formation or by reaction with acid
chlorides or activated esters to form amide compounds as described in
Scheme 1. It can be also reacted with an appropriate carbonylation
agent, such as phosgene, carbonyldiimidazole or 15 preferably
triphosgene, in the presence of a base, such as pyridine or DLEA. The
intermediate thus formed can be trapped with a primary or secondary
amine, to afford the corresponding urea compound. Similarly, the
amino group in compound 4-2 can be reacted with an appropriate
oxalylation agent, such as oxaly1 chloride, in the presence of a
base, such as pyridine or DMA and the intermediate thus formed can be
trapped with a 20 primary or secondary amine to afford oxalamide
compounds. Furthermore, the amino group can be reacted with
appropriate aldehydes or ketones in the presence of suitable reducing
reagents such as NaBH4 or NaBH3CN, or preferably NaBH(OAc)3 according
to standard procedures for reductive atnination as described in
Scheme 1, to form compounds of Formula I where RI is NAIA.2. 25
Scheme 5  55-11-0 



Scheme 5 describes the synthesis of useful intermediates of Formula
1-0 where X is R1 RY :sr RIX Rz. For the purpose of illustrating the
methodology, R3' and R.' are H; and E is 0, S, 502, or NR3. Those
skilled in the art will recognize that the chemistry is applicable 10
to all X, R3' and le mentioned with only minor modifications to
reagents and conditions. In addition, although reagents and
conditions are defined for the substrates where J is CH, as
previously mentioned in Scheme 1, it is also understood that similar
synthetic methods can be utilized with minor modifications when J is
N. 15 Scheme 6  Scheme 6 illustrates a route to the preparation of
2-imidazolecarboxylates of Formula 6-5 where r is H or C0_4)alkyl,
and Rd is H, alkyl, -CN, or -CONH2that are used 5 as intermediates in
the synthesis of compounds of Formula I where W is imidazole.
Irnidazoles of Formula 6-1 where r is H or Cuanalkyl, and R.' is H,
Comalkyl or - CN are either commercially available or, in the case
where R.' is -CN, are readily available from commercially available
aldehydes (6-1 where R is CHO) by reaction with hydroxylarnines
followed by dehydration with a suitable reagent such as phosphorus 10
oxychloride or acetic anhydride (Synthesis, 677, 2003). Imidazoles of
Formula 6-1 are protected with a suitable group (P') such as a
methoxymethylamine (MOM), or preferably a SEM group to give compounds
of Formula 6-2 (see Theodora W. Greene and Peter G. M. Wuts,
Protective Groups in Organic Synthesis, John Wiley and Sons, Inc., NY
(1991)). Irnidazoles of Formula 6-2, where r is -CN, are halogenated
with a suitable 15 reagent such as N-bromosuccinimide or
N-iodosuccinimide under either electrophilic conditions in a solvent
such as DCM or CH3CN or under radical conditions in the presence of
an initiator such as azobis(isobutyronitrile) (AB3N) in a solvent
such as CC14 to give compounds of Formula 6-3 where L8 is a leaving
group (preferably bromo or iodo). Halogen-magnesium exchange on
compounds of Formula 6-3 provides the 20 organomagnesium species,
which is then reacted with a suitable electrophile to provide
compounds of Formula 6-4. The preferred conditions for
halogen-magnesium exchange are using an alkyl-magnesium reagent,
preferably isopropylmagnesium chloride in a suitable solvent such as
THF at temperatures between -78 C - to 0 C. The preferred  



electrophiles are ethyl chloroformate or ethyl cyanoformate. For
examples of halogen-magnesium exchange on cyanoiraidazoles see J.
Org. Chem 65, 4618, (2000).       For imidazoles of Formula 6-2,
where 12, is not -CN, these may be converted directly to imidazoles
of Formula 6-4 by deprotonation with a suitable base such as an 5
alkyllithMm followed by reaction with an electrophile as described
above for the organomagnesium species. The preferred conditions are
treating the imidazole with nbutyllithium in THF at -78 C and
quenching the resulting organolithium species with ethyl
chloroformate (for examples, see Tetrahedron Lett, 29, 3411-3414,
(1988)). The esters of Formula 6-4 may then be hydrolyzed to
carboxylic acids (M is H) or 10 carboxylate salts (M is Li, Na, or
K,) of Formula 6-5 using one equivalent of an aqueous metal hydroxide
(MOH) solution, preferably potassium hydroxide in a suitable solvent
such as ethanol or methanol. Synthesis of compounds of Formula 6-5
where Rd is - CONH2 is accomplished by first treating compounds of
Formula 6-4 where 11. is -CN with an appropriate alkoxide such as
potassium ethoxide to convert the cyano group to an 15 imidate group
(Pinner reaction) followed by hydrolysis of both the ester and
imidate groups with two equivalents of an aqueous metal hydroxide
solution. Scheme 7        Scheme 7 illustrates a route to
2-imidazolecarboxylates of Formula 7-3 or 7-5 where Re is chloro or
bromo, and M is H, Li, K, or Na that are used as intermediates in the
synthesis of compounds of Formula I where W is itnidazole.
Compounds of Formula 7-1 are first prepared by protection of
commercially 5 available ethyl imidazolecarboxylate according to the
methods outlined in Scheme 6, preferably with a SEM group. Compounds
of Formula 7-2 are prepared by reaction of compounds of Formula 7-1
with one equivalent of an appropriate halogenating reagent, such as
NBS or NCS in a suitable solvent such as CH3CN, DCM or DMF at 25 C.
Compounds of Formula 7-4 are 10 prepared by reaction of compounds of
Formula 7-1 with two equivalents of an appropriate halogenating
reagent, such as NBS or NCS in a suitable solvent such as CH3CN or
DMF at temperatures between 30 C to 80 C. Imidazoles of Formula 7-3
and 7-5 are then obtained from the respective esters by hydrolysis as
described in Scheme 6. 15 Scheme 8 00Pl0pi /Q&N /MON -----? ----NNN 



8-18-2 Scheme 8 illustrates a method for the preparation of
imidazoles of Formula 8-3 20 where Rf is -SCH3, -SOCH3,or -S02CH3, M
is H, Li, K, or Na that are used as intermediates in the synthesis of
compounds of Formula I where W is imidazole.       Imidazole 8-1 (WO
1996011932) is protected according to the methods described in Scheme
6, preferably with a SEM protecting group to give compounds of
Formula 8-2. Ester hydrolysis according to the procedure in Scheme 6
gives compounds of Formula 8-3 25 where Rf is -SCH3. Oxidation of
2-methylthioimidazoles of Formula 8-2 with one equivalent of an
appropriate oxidant, followed by ester hydrolysis according to the
procedure in Scheme 6 gives compounds of Formula 8-3 where Rf is
-SOCH3. Oxidation with two equivalents of an appropriate oxidant,
followed by ester hydrolysis according to  the procedure in Scheme 6
gives compounds of Formula 8-3 where Rf is -S02CH3. The preferred
reagent for oxidation is MCPBA in DCM. References for the conversion
of sulfides to sulfoxides and sulfones are given in Scheme 1. 5
Example 1 5-Cyano-111-imidazole-2-carboxylic acid
12-(4,4-dimethyl-cyclohex-1-eny0-4-(4-
hydroxy-tetrahydro-pyran-4-yl)-phenyll-amide  a)
1-(2-Triniethylsilanyl-ethoxymethyl)-1H-imidazole-4-carbonitrile
NCN,N I 10'SEM      A flask charged with imidazole-4-carbonitrile
(0.50 g, 5.2 mmol) (Synthesis, 677, 2003),
2-(trimethylsilypethoxymethyl chloride (SEMC1) (0.95 mL, 5.3 mmol),
K2CO3 (1.40 g, 10.4 mmol), and acetone (5 inL) was stirred for 10 h
at RT. The mixture was diluted with Et0Ac (20 mL), washed with water
(20 mL), brine (20 mL) and the organic 15 layer was dried over MgSO4.
The crude product was eluted from a 20-g SPE cartridge (silica) with
30 % Et0Ac/hexane to give 0.80 g (70 %) of the title compound as a
colorless oil. Mass spectrum (CI (CH4), m/z): Calcd. for
C301-112N305i, 224.1 (MI-H), found 224.1.  b)
2-Bromo-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazole-4-carbonitri
le NCN 'N 20'SEM  



To a solution of
1-(2-trimethylsilanyl-ethoxymethyl)-1H-iroidazole-4-carbonitrile
(0.70 g, 3.1 mmol) (as prepared in the previous step) in CCI4 (10
nth) was added Nbromosuccinimide (NBS) (0.61 g, 3.4 mmol) and
azobis(isobutyronitrile) (AWN) (cat), and the mixture was heated at
60 C for 4 h. The reaction was diluted with Et0Ac (30 5 mL), washed
with NaHCO3 (2 x 30 mL), brine (30 mL), the organic layer was dried
over Na2SO4 and then concentrated. The title compound was eluted from
a 20-g SPE cartridge (silica) with 30 % Et0Ac/hexane to give 0.73 g
(77 %) of a yellow solid. Mass spectrum (CI (CH4), nitz): Calcd. for
C10111613rN30Si, 302.0/304.0 (M+H), found 302.1/304.1. 10 c)
4-Cyano-1-('-trinzethylsilanyl-ethoxymethy0-1.11-intidazole-2-carboxy
lic acid ethyl ester Nc.N N 0 'SEM       To a solution of
2-bromo-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazole-4-
carbonitrile (0.55 g, 1.8 mmol) (as prepared in the previous step) in
tetrahydrofiiran (THF) 15 (6 mL) at -40 C was added dropwise a
solution of 2 M i-PrMgC1 in THF (1 mL). The reaction was allowed to
stir for 10 min at-40 C and then cooled to -78 C, and ethyl
cyanoformate (0.30 g, 3.0 mmol) was added. The reaction was allowed
to attain RT and stirred for 1 h. The reaction was quenched with satd
aq NH4CI, diluted with Et0Ac (20 inL), washed with brine (2 x 20 mL).
The organic layer was dried over Na2SO4 and then 20 concentrated. The
title compound was eluted from a 20-g SU cartridge (silica) with 30 %
Et0Acihexane to give 0.40 g (74 %) of a colorless oil. Mass spectrum
(ESL m/z): Calcd, for C131121N303Si, 296.1 (M+H), found 296.1.
d)
4-Cyano-1-(2-trintethylsilanyl-ethoxymethyl)-1H-imidazole-2-carboxyla
te potassium 25 salt NC NN 0-K+ 1  1?,10 SEM         To a solution of
4-cyano-1-(2-trimethylsi1anyl-ethoxymethyl)-1H-imidazole-2-
carboxylic acid ethyl ester (0.40 g, 1.3 mmol) (as prepared in the
previous step) in ethanol (3 ml) was added a solution of 6M KOH (0.2
mL, 1.2 mtnol) and the reaction was stirred for 10 min and then
concentrated to give 0.40 g (100 %) of the title compound as a yellow
5 solid. 1H-NMR (CD30D; 400 MHz) 5 7.98 (s, 111), 5.92 (s, 2H), 3.62
(m, 2H), 0.94 (m, 211), 0.00 (s, 9H). Mass spectrum (ESI-neg, adz):
Calcd. for C111116EN303Si, 266.1 (MK), found 266.0. e)
4-Bronto-2-(4,4-dimethyl-cyclohex-I-enyo-phenylamine  



10Br      A flask is charged with 4-bromo-2-iodo-phenylamine (1.10 g,
3.70 mmol), 4,4- dimethylcyclohexcn-l-ylboronic acid (0.630 g, 4.07
mmol), Pd(PPI13)4 (0.24 g, 5 mol %), 2 M Na2CO3 (16 mL), Et0H (16 mL)
and toluene (32 ml) and heated at 80 C for 6 h. The reaction was
diluted with Et0Ac (100 mL) and washed with saturated aqueous NaHCO3
(2 15 x 100 mL) and brine (100 mL), and the organic layer dried over
Na2804 and evaporated. The crude product was purified by flash silica
gel chromatography eluting with 10% Et0Adhexanes to give 0.680 g
(66%) of the title compound as a light yellow oil. Mass spectrum
(ESI, raiz): Calcd. for C141-11813rN, 280.1 (M+H), found 280.1. 20 j)
4-Cyano-142-trimethylsilanyl-ethoxyznethyl)-1H-huidazole-2-earboxylic
acid 14- bromo-2-(4,4-dimethyl-cyclohex-1-enyo-phenylkamide SEN10 NC
Br       To a suspension of
4-bromo-2-(4,4-dimethyl-cyclohex-1-eny1)-phenylamine (0.640 g, 2.29
mmol) (prepared in the previous step) and
4-eyano-1-(2-trimethylsilanyl-
ethoxymethy0-1H-imidazole-2-carboxylate potassium salt (0.700 g, 2.30
mmol) (prepared in this example, step (d)) in DCM (12 mL) was added
DIPEA (0.800 tnL, 4.60 mmol) and PyBroP (1.29 g, 2.76 mmol) and the
mixture allowed to stir at RT for 10 h. The mixture was diluted with
DCM (50 mL) and washed with NaHCO3 (2 x 50 mL) and the organic 5
layer dried over Na2SO4 and concentrated. The title compound was
eluted from a 20-g SPE with 1:1 DCM/hexanes to give 1.04 g (86%) of
the title compound as a white solid. Mass spectrum (ESI, adz): Calcd.
for C231-133BrN402S1, 529.1 (M+H), found 529.1.      g)
4-Cyano-1H-itnidazole-2-carboxylic acid
11-bromo-2-(4,4-dimethyl-cyclohex-1-eny1)- 10 phenyl:I-amide 0  Br
To a solution of
4-cyano-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazole-2-
carboxylic acid
[4-bromo-2-(4,4-dimethyl-cyclohex-1-enyl)-phenylFamide (0.95 g, 1.80
mmol) (prepared in the previous step) in 10 mL of DCM was added 0.4
ath of Et0H and 15 10 mL of TFA and the mixture stirred for 1 h at
RT. The mixture was concentrated and triturated with Et20 to give
0.68 g (95%) of a white solid: 11-1-NMR (400 MHz, CDC13): 8 11.23 (br
s, IF), 9.52 (br s, 1H), 8.27 (d, J = 8.7 Hz, 1H), 7.72 (s, 1H), 7.41
(dd, J = 2.3, 8.7 Hz, IN), 7.33 (d, J = 2.3Hz, IH), 5.82 (m, IF),
2.28 (m, 211), 2.10 (m, 2H), 1.58 (m, 2H), 1.08 (s, 6H). Mass
spectrum (ESL ink): Cale& for C:91-119BrN40, 399.1 (M+H), 20 found
399.0. 



It) 5-Cyano1H-imidazole-2-carboxylic acid
[2-(4,4-dimethyl-cyclohex-1-eny1)-4-(4-
Itydroxy-tetrahydro-pyran-4-y1)-phenylkatnide To a suspension of
4-cyano-1H-imidazole-2-carboxylic acid [4-bromo-2-(4,4- 25
dimethyl-cyclohex-1-eny1)-phenyl]-amide (0.550 g, 1.38 mmol)
(prepared in the previous step) in 20 mL THF at -40 C was added
i-PrMgCl (1.40 lit, 2.80 mmol, 2 M in THF) and the solution was then
warmed to 0 C and stirred for 10 min. The solution was then  cooled
to -78 C and t-BuLi (2.15 mL, 3.65 mmol, 1.7 M in pentane) was added
dropwise over 5 min and then tetrahydro-pyran-4-one (0.650 rnL, 7.05
tnmol) was added immediately thereafter. After 5 min at -78 C the
reaction was quenched with satd NH4C1 (20 mL) and extracted with
Et0Ac (3 x 20 mL) and dried over Na2SO4. The title 5 compound was
purified by flash chromatography (Si gel) eluting with 50% Et0Ac/DCM
to give 0.460 g (79%) of a white solid. 111-NMR (400 MHz, DMSO-do): 5
14.28 (s, 111), 9.77 (s, 111), 8.21 (s, 1H), 7.98 (d, J = 8.5 Hz,
111), 7.38 (dd, J = 8.5, 2.2 Hz, 1H), 7.34 (d, J = 2.2 Hz, 1H), 5.67
(m, 111), 5.03 (s, 111), 3.83-3.66 (m, 411), 2.31-2.22 (m, 211),
2.04- 1.92 (m, 4H), 1.58-1.46 (m, 411), 1.01 (s, 611). Mass spectrum
(ES!, m/z): calcd. for 10 C241128N4 03, 421.2 (M+H), found 421.1.
Example 2  5-Cyano-1H-imidazole-2-carboxylic acid
[4-1442-dimethylamino-ethoxypetrahydropyran-4-y11-2-(4,4-dimethyl-cyc
lohex-1-enyl)-phenyll-amide trifluoroacetic acid salt 15        To a
suspension of 5-cyano-1H-imidazole-2-carboxylic acid
[2-(4,4-dimethylcyclohex-1-eny1)-4-(4-hydroxy-tetrahydro-pyran-4-y1)-
phenylkamide (48.0 mg, 0.114 mmol)(prepared in Example 1, step (h))
in 1 mL of DCM was added 2-dimethylamino- 20 ethanol (0.114 mL, 1.14
mmol), TFA (0.130 nth, 1.17 nunol), and the mixture heated to 50 C
for 8 h. The mixture was concentrated and the title compound purified
by RP-HPLC on a C18 column eluting with a linear gradient of 30-50%
CH3CN in 0.1% TFA/H20 over 12 min to give 14 mg (20%) of a white
solid. 1H-NMR (400 MHz, CD30D): 5 8.21 (d, J = 8.6 Hz, 1H), 7.91 (s,
111), 7.35 (dd, J = 8.6, 2.2 Hz, 1H), 7.21 (d, J = 2.2 Hz, 1H), 5.67
(m, 251H), 3.83-3.66 (m, 4H), 3.30-3.15 (m, 411), 2.76 (s, 6H),
2.26-2.20 (in, 2H), 2.12-1.94 (m,  611), 1.51 (t, J = 6.3 Hz, 211),
1.00 (s, 6H). Mass spectrum (ESI, m/z): Calcd. for C231-137N503,
492.3 (M+11), found 492.0. Example 3 5
14-144(5-Cyano-IH-imidazole-2-carbony1)-aminol-3-(4,4-dimethyl-cycloh
ex-1-eny1)- phenylketrahydro-pyran-4-yloxyPacetic acid         CN H
RN'S N 



0      To a suspension of 5-cyano-1H-imidazole-2-carboxylic acid
[2-(4,4-dimethylcyclohex-1-eny1)-4-(4-hydroxy-tetrahydro-pyran-4-y1)-
phenylkamide (48.0 mg, 0.114 10 mmol)(prepared in Example 1, step
(h)) in 1 mL of DCM was added methyl glycolate (0.215 mL, 2.78 mmol),
TFA (0.036 ml,, 0.464 mmol), and the mixture was stirred for 8 h at
RT. The mixture was concentrated and the methyl ester of the title
compound was clutcd from a 10-g SPE column with 50% Et0Ac/hexanes.
The resulting ester was dissolved in 1 mL of Me0H, 2N KOH (0.30 mL,
0.60 mmol) was added and the mixture 15 stirred for 8 h at RT. The
title compound was purified by RP-HPLC on a C18 column eluting with a
linear gradient of 30-60% CH3CN in 0.1% TFA/H20 over 12 min to give
13 mg (30%) of a white solid. 1H-NMR (400 MHz, CD30D): 38.34 (d, J =
8.6 Hz, 1H), 7.85 (s, 111), 7.60 (s, 111), 7.37 (dd, J = 8.6, 2.2 Hz,
111), 7.28 (d, ./ = 2.2 Hz, I H), 5.79 (m, 111), 4.03-3.94 (m, 2H),
3.88-3.80 (m, 211), 3.72 (s, 214), 235-2.27 (m, 211), 2.13-2.06 (m,
410, 201.60 (t, J = 6.3 Hz, 211), 1.11 (s, 6H). Mass spectrum (ESI,
m/z): Calcd. for C26H30N405, 477.2 (M-H), found 477.2. Example 4
4-Cyano-1ffimidazole-2-carboxylic acid
[2-(4,4-dimethyl-cyclokex-1-enyl)-444-(2- 25
methaty-ethylamino)-tetrahydro-pyran-4-ylpphenylkamide  0       To a
suspension of 4-cyano-1H-imidazole-2-carboxylic acid
[2-(4,4-dimethylcyclohex-1-eny1)-4-(4-hydroxy-tetrahydro-pyran-4-34)-
phenylFamide (as prepared in Example 1, step (h), 50.0 mg, 0.120
mmol) in 1.5 mL of DCM at 0 t was added SOCl2 5 (26.0 AL, 0.360 mmol)
under Ar. After stirring at RT for 2 h, the mixture was cooled to 0
'C. To the reaction was then added 2-methoxyethylamine (104 gL, 1.20
mmol) and the resulting mixture was stirred at 0 t for 2 h. The
mixture was diluted with Et0Ac (30 mL) and washed with 1120 (2 x 10
inL) and brine (10 mL). After drying over Na2SO4 and concentrating in
vacua, the residue was purified by silica gel chromatography (1-4 %
10 Me0H/DCM) to afford the title compound (36.8 mg, 65 %) as a white
solid. 1H-NMR (1:5 CD30D/CDC13; 400 MHz): 88.31 (d, IN, J = 8.6 Hz),
7.70 (s, 1H), 7.30 (dd, 1H, J= 8.6, 2.3 Hz), 7.20 (d, 1H, J = 2.3
Hz), 5.77 (m, 1H), 3.94 (in, 2H), 3.69 (m, 2H), 3.41 (t, 2H, J = 6.1
Hz), 3.28 (s, 311), 2.38 (t, 2H, J = 6.1 Hz), 2.28 (m, 2H), 2.07-2.20
(m, 411), 1.88 (m, 2E1), 1.59 (t, 2H, J = 6.3 Hz), 1.10 (s, 61). Mass
spectrum (ESL m/z): Calcd. for 15C221135N503, 476.3 (M-11), found
476.3. 



Examples 5-9 were prepared according to the procedure in Example 4
Example Name Structure Mass Spectrum 5 5-Cyano-1H-bnidazole-
2-carboxylic acid f4-(4- anzino-tetralzydro-pyran-
4-y0-2-(4,4-ditnethyl- cyclohex-1-eny1)- phenyll-amide H2N410 411 CN
HN Fi,li\ (ESI, m/z): Calcd. for C24H2sNs02, 418.2 (M-H), found
417.9.  6 S-Cyano-1H-imidazole- 2-carboxylic acid 1244,4-
dintethyl-cyclohex-1- eny1)-4-(4-morpholin-4- yl-tetrahydro-pyran-4-
yl)-phenylkamide 0CN H HN'S 



* N---N (APCI, m/z): Calcd. for C2gil35N5035 488.3 (M-H), found
488.4. 7 S-Cyano-1H-imidazole- 2-carboxylic acid 14-(4-
dimethylaminotetrahydro-pyran-4-y0-2- (4,4-dimethyl-cyclohex-
1-enyo-phenylf-anzide 46 ell 0CN H HN \ N o (APCI, m/z): Calcd. for
C26}133N502, 446.3 (M-H), found 446.5. 8  5-Cyano-1H-imidazole-
2-carboxylic acid (244,4- dimethyl-cyclohex-1- enyl)-4-14-(4-m ethyl-
piperazin-l-yo- tetrahydro-pyran-4-y1Jphenylkamide 40CN H HN3 N--"N *



o (APCI, m/z): Calcd. for C29}{38.N602, 501.3 (M-H), found 501.4. 9
5-Cyano-111-bnidazole- 2-carboxylic acid [2-(4,4-
dimethyl-cyclohex-1-elly0-4-0-piperaZ171-1-yi-
tetrahydro-pyran-4-yl)- phenyll-amide 40CN H HN-S HNr o (Alt!, m/z):
Calcd. for C281-136N602, 487.3 (M-H), found 487.4.  Example 10
(44414-[(5-Cyano-1H-imidazole-2-carbonyl)-anzinol-3-(4,4-dimethyl-cyc
lohex-1-eny1)- phenylketrahydro-pyran-4-A-piperazin-1-y1)-acetic acid
trifluoroacetic acid salt  HO TFA 0       To a solution of
5-cyano-1H-imidazole-2-carboxylic acid
[244,4-dimethylcyclohex-1-eny1)-444-piperazin-1-yl-tetrahydro-pyran-4
-y1)-phenylkamide trifluoroacetic acid salt (22 mg, 0.036 mrnol)
(prepared in Example 1, step (h)) in DCM (0.3 mL) was 



5 added NEt3 (0.015 mL, 0.11 mmol) and ethyl bromoacetate (0.0044
InL, 0.040 mmol) and the mixture stirred for 10 h at RT. The mixture
was concentrated and the residue dissolved in 1 mi, of Et0H and 7N
KOH (0.031 mL, 0.22 mmol) was added and the mixture stirred for 3 h
at RT. The mixture was diluted with 5 inL of H20, the pH adjusted to
2, and the title compound purified by RP-HPLC on a C18 column eluting
with a linear gradient of 10 20-50% CH3CN in 0.1% TFA/H20 over 10 min
to give 22 mg (91%) of a white solid. 11-1- NMR (400 MHz, CD30D): 8
8.41 (d, J = 8.6 Hz, 1H), 8.01 (s, 1H), 7.44 (dd, J = 8.6, 2.2 Hz,
III), 7.31 (d, ./ = 2.2 Hz, 1H), 5.81 (m, 1H), 4.00-3.92 (in, 214),
3.70 (s, 2H), 3.42-3.34 (in, 2H), 3.26-2.86 (m, 8E1), 2.70-2.58 (m,
211), 2.38-2.29 (m, 211), 2.23-2.05 (m, 4H), 1.60 (t, J = 6.3 Hz,
211), 1.10 (s, 611). Mass spectrum (APCI, m/z): Calcd. for
C301-138N604, 15 545.3 (M-H), found 545.3. Example Ii
44Cyano-1H-Imidazo1e-2-carboxy1ic acid
12-(4,4-dimethy1-cyc1onex-1-eny1,)4-(4-
Itydroxy-tetrahydro-thiopyran-4-yl)-phenyll-amide 20         To a
solution of 4-cyano-1H-imidawle-2-carboxylic acid [4-bromo-2-(4,4-
dimethyl-cyclohex-1-eny1)-phenyl]-amide (as prepared in Example 1,
step (g), 120 mg, 5 0.300 mmol) in 4 mL of THF at -78 C under Ar was
added isopropylmagnesium chloride (165 tat, 0.331 nunol, 2.0 M in
THF). The resulting mixture was warmed to RT and stirred for 5 min,
cooled to -78 C again. To the mixture was added tert-butyllithium
(530 pL, 0.902 mmol, 1.7 M in pentane) and the resulting mixture was
stirred at -78 C for 10 min. A solution of tetrahydro-thiopyran-4-one
(175 mg, 1.50 mmol) in 1 mL of THF was 10 then added, and the
reaction was warmed to RT and stirred for 0.5 h under Ar. The mixture
was treated with 2 nil, of saturated NH4C1 followed by 20 mL of
Et0Ac, washed with brine (10 mL) and dried (Na2SO4). Removal of the
solvent under reduced pressure followed by flash chromatography of
the residue on silica gel (1-2 % Me0H/DCM) gave 85.0 mg (65 %) of the
title compound as a white solid. '11-NMR (CDC13; 400 MHz): 155 12.62
(s, 1H), 9.72 (s, 111), 8.32 (d, 1H, J = 8.6 Hz), 7.74 (d, 1H, J =
2.3 Hz), 7.42 (dd, IH, J = 8.6, 2.3 Hz), 7.33 (d, 1H, J = 2.3 Hz),
5.78 (m, 111), 3.12-3.33 (br s, 211), 2.46-2.54 (m, 211), 2.26-2.33
(m, 211), 2.16-2.22 (m, 2H), 2.00-2.13 (m, 411), 1.79 (s, 1H), 1.59
(t, 211, .1= 6.3 Hz), 1.10 (s, 611). Mass spectrum (EST, m/z): Calcd.
for C24H281\1402S, 437.2 (M+H), found 437.2. 20 Example 12
4-Cyano-1H-imidazole-2-carboxylic acid
12-(4,4-dimethyl-cyclohex-1-enyl)-4-(4-
hydroxy-1,1-dioxo-hexahydro-lraiopyran-4-y1)-phenylkamide         To
a solution of 4-cyano-1H-imidazole-2-carboxylic acid
[2-cyclohex-1-eny1-4-(2- hydroxy-1-hydroxymethyl-ethyp-phenyl]-amide
(as prepared in the Example 11, 45.0 mg, 5 0.103 rrunol) in 2 mL of
3:1 DCM/1,4-dioxane at -78 C was added a solution of MCPBA (57.0 mg,
0.165 mmol) in 2 mL of 3:1 DCM/1,4-dioxane. The resulting mixture was
stirred at -78 C for 3 h under Ar. After warming to 0 C, the reaction
was treated with 2 mi. of 15 %Na2S203 aqueous solution followed by
2mL of satd NaHCO3 aqueous solution and extracted with Et0Ac (2 x 30
mL). The combined organic layers were dried (Na2SO4) 10 and
concentrated in vacuo. The residue was purified by flash
chromatography on silica gel with 1-2 % Me0H/DCM to afford 28 mg (58
%) of the title compound as a white solid: 1H-NMR (CD30D; 400 MHz):
88.26 (d, 1H, J = 8.6 Hz), 7.83 (s, 1H), 7.40 (dd, 1H, J = 8.6, 2.3
Hz), 7.31 (d, 1H, J = 2.3 Hz), 5.74 (m, 1H), 3.57 (td, 2H, J = 13.4,



Example 13      4-Cyano-1H-imidazole-2-carboxylic acid
14-(1-ace6d-4-amino-piperidin-4-y1)-2-(4,4- 20
dimethyl-cyclohex-1-enyo-phenylkamide acetic acid salt  Ac a)
4-Cyano-1H-imidazole-2-carboxylic acid
14-(1-acetyl-4-azido-piperidin-4-y1)-2-
(4,4-dimethyl-cyclohex-1-enyo-phenylpamide        To a mixture of
4-cyano-1H-imidazole-2-carboxylic acid
[4-(1-acety1-4-hydroxypiperidin-4-y1)-2-(4,4-dimethyl-cyclohex-1-eny1
)-phenyl]-amide (as prepared in Example 35, 40.0 mg, 0.0867 mmol) and
NaN3 (56.3 mg, 0.0867 mmol) in 2 mL of DCM at 0 C 10 under Ar was
added TFA (100 gL, 1.30 mmol). The resulting mixture was stirred at 0
C for 0.5 h, at RT for 2 d under Ar. Treated with 20 nth of Et0Ac,
the mixture was washed with saturated NaHCO3 aqueous solution (10
mL), brine (5 mL) and dried (Na2SO4). Removal of the solvent under
reduced pressure followed by flash chromatography of the residue on
silica gel (1-3 % Me0H1DCM) gave 40.0 mg (95 %) of the title compound
as a 15 white solid. Mass spectrum (ESI, m/z); Calcd. for C26H3oN802,
487.3 (M+H), found 487.0.  b) 4-Cyano-1H-imidazole-2-carboxylic acid
14-(1-acesyl-4-amino-piperidin-4-y0-2-
(4,4-ditnetbyl-cyclohex-1-enyl)-phenyll-amide acetic acid salt  To a
mixture of 4-cyano-1H-imidazole-2-carboxylic acid
[4-(1-acety1-4-azido-
piperidin-4-y1)-2-(4,4-dirnethyl-cyclohex-1-eny1)-phenylkamide (as
prepared in the previous step, 40.0 mg, 0.0822 mmol) and zinc (54.0
mg, 0.822 rrunol) in 1.6 inL of THF 5 was added acetic acid (0.40
mL). The resulting mixture was stirred at RT for 16 h under Ar. The
solid was removed by filtration on Celite and the filtrate was
concentrated in vacuo. The residue was purified by flash
chromatography on silica gel (10 % Me0H/DCM) to give 13 mg (30%) of
the title compound as a white solid. 'H-NMR (CD30D; 400 MHz): 68.33
(d, 1H, J= 8.6 Hz), 7.91(s, 1H), 7.52 (dd, 113, J= 8.6, 2.3 Hz),
107.40 (s, IH), 5.77 (in, 111), 3.76-3.98 (m, 213), 3.42 (m, 213),
2.46 (m, 211), 2.32 (m, 211), 2.13 (s, 313), 2.07 (in, 213),
1.86-2.03 (m, 213), 1.93 (s, 6H), 1.59 (t, 2H, J = 6.1 Hz). Mass
spectrum (ES1-neg, ni/z): Calcd. for C26H32N602, 459.3 (M-H), found
459.5. Example 14 15 4-Cyano-1H-imidazole-2-carboxylic acid
12-cyclohex-1-eny1-4-(4-hydroxy-tetrahydroMiopyran-4-y1)-phenyll-amid
e 



20 a)4-Bramo-2-cycloltex-1-erryl-phenylamine         To a mixture of
4-bromo-2-iodo-phenylamine (2.00 g, 6.71 mmol), 2-cyclohex-1-
eny1-4,4,5,5-tetramethy141,3,2]dioxaborolane (1.40 g, 6.71 mmol) and
Pd(PPI13)4 (388 mg, 0.336 mmol) in 40 mL of 1,4-dioxane was added 2.0
M aq Na2CO3 solution (26.8 mL, 53.7 mmol). After stirring at 80 C for
5 h under Ar, the reaction was cooled to RT. The 5 mixture was
treated with Et0Ac (100 niL), washed with H20 (3 x 30 mL) and brine
(20 mL). The organic layer was dried (Na2SO4) and concentrated in
vacuo. The residue was purified by flash chromatography on silica gel
(10-20 % Et0Ac/hexane) to give 1.47 g (87 %) of the title compound as
a light brown oil. Mass spectrum (EST, m/z): Calcd. for C121-114BrN,
252.0 (M+H), found 252.0. 10
b)4-Cyano-1-(2-trimethylviianyl-ethoxymethyl)-1H-bnidazole-2-carboxyl
ic acid (4- bronto-2-cyclohex-1-enyl-pheny1)-amide  15To a mixture of
4-bromo-2-cyclohex-I-enyl-phenylamine (as prepared in the previous
step, 1.23 g, 4.88 mmol), potassium
4-cyano-1-(2-trimethylsilanylethoxymethyl)-1H-imidazole-2-carboxylate
(as prepared in Example 1, step (d), 1.49 g, 4.88 mmol) and
bromotripyrrolidinophosphonium hexafluorophosphate (PyBroP) (2.27 g,
4.88 mmol) in 25 mL of DMF was added N,N-diisopropylethylamine (DIEA)
(2.55 mL, 20 14.6 mmol). After stirring at RT for 16 h, the mixture
was treated with 100 mL of Et0Ac and washed with H20 (2 x 30 inL),
brine (30 mL) and dried (Na2SO4). The organic solvent was evaporated
and the residue was purified by flash chromatography on silica gel
(5-10 % Et0Ac/hexane) to give 2.21 g (90 %) of the title compound as
a white solid. (CDC13; 400 MHz): 59.70 (s, 1H), 8.26 (d, 1H, J = 8.6
Hz), 7.78 (s, 1H), 7.36 (dd, 251H, J = 8.6, 2.3 Hz), 7.31 (d, 1H, I =
2.3 Hz), 5.94 (s, 2H), 5.86 (m, 1H), 3.66 (t, 2H, J = 8.3 Hz),
2.19-2.33 (m, 4H), 1.75-1.88 (rn, 4H), 0.97 (t, 2H, J = 8.3 Hz), 0.00
(s, 9H).  c)4-Cyano-1H-imidazole-2-carboxylic acid
(4-bromo-2-cyclohex-1-enyl-pheny1)- 



amide    S      To a solution of
4-cyano-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazole-2-
carboxylic acid (4-bromo-2-cyclohex-1-enyl-phenyl)-amide (as prepared
in the previous step, 1.20 g, 2.39 mmol) in 10 mL of DCM (CH2C12) was
added 0.30 mL of Et0H followed by 5.0 inL of TFA. Mier stirring at RT
for 3 h, the mixture was treated with 20 10 mL of n-propanol and
concentrated in vacuo. The residue was triturated with DCM to afford
853 mg (96 %) of the title compound as a white solid. III-NMR
(DMSO-do; 400 MHz): 89.80 (s, 111), 8.30 (s, 111), 7.94 (d, 1H, J =
8.6 Hz), 7.50 (dd, I H, J = 8.6, 2.3 Hz), 7.39 (d, 1H, J = 2.3 Hz),
5.80 (m, 111), 2.12-2.25 (m, 411), 1.61-1.77 (m, 411). Mass spectrum
(ES1, rak): Calcd. for C17Il15BrN40, 371.0 (M+H), found 371.0. 15
d)4-Cyano-1H-imidazole-2-carboxylic acid
12-cyclohex-1-eny1-4-(4-hydroxy-
tetrahydro-thiopyran-4-y1)-phenylpamide The title compound was
prepared by the procedure of Example 11 using 4-cyano- 20I
H-imidazole-2-carboxylic acid
(4-bromo-2-cyclohex-1-enyl-pheny1)-amide (as prepared in the previous
step, 120 mg, 0.323 mmol) and tetrahydro-thiopyran.-4-one (188 mg,
1.62 mmol). Silica gel chromatography (1-3 % McOH/DCM) afforded the
title compound (82.3 mg, 62 %) as a white solid. 1H-NMR (CDCI3; 400
MHz): 8 12.56 (s, 1H), 9.66 (s, 111), 8.29 (d, 1H, J = 8.6 Hz), 7.74
(d, IH, J = 2.5 Hz), 7.42 (dd, IH, J = 8.6, 2.3 Hz), 7.33 25 (d, 1H,
J = 2.3 Hz), 5.86 (m, 1H), 3.22 (m, 211), 2.46-2.54 (m, 2H),
2.22-2.33 (m, 413), 2.16-2.22 (m, 2H), 2.01-2.09 (m, 211), 1.73-1.89
(m, 511). Mass spectrum (ESI, in/z): Calcd. for C221124N402S, 409.2
(M+H), found 409.1.  Example 15 4-Cyano-1H-imidazole-2-carboxylic
acid 12-cyclohex-1-eny1-4-(4-hydroxy-1,1-dioxo-
hexahydro-126-thiopyran-4-y1)-phenylkamide 



5  CM        The title compound was prepared by the procedure of
Example 12 using 4-eyano1H-imidazole-2-carboxylic acid
[2-cyclohex-1-eny1-4-(4-hydroxy-tetrahydro-thiopyran-4-
y1)-phenyl]-amide (as prepared in Example 14, step (d), 60.0 mg,
0.147 mmol). Silica gel 10 chromatography (10-40 % Et0Ac/DCM)
afforded the title compound (25.7 mg, 40 %) as a white solid. 'H-NMR
(CD30D; 400 MHz): S 8.26 (d, 111, J = 8.6 Hz), 7.83 (s, 1H), 7.40
(dd, 1H, 3= 8.6, 2.3 Hz), 7.31 (d, 1H, 3 = 2.3 Hz), 5.74 (m, 111),
3.57 (td, 2H, J = 13.4, 3.0 Hz), 2.95 (in, 2H), 2.60 (td, 2H, J =
14.4, 3.0 Hz), 229 (n, 211), 2.13 (m, 210, 2.07 (m, 2H), 1.58 (t, 2H,
J = 6.3 Hz), 1.08 (s, 6H). Mass spectrum (ES1, ni/z): Calcd. for 15
C24H28N404S, 469.2 (M+H), found 469.1. Example 16
4-144(4-Cyano-111-imidazole-2-carbonyl)-aminol-3-(4,4-dimethyl-cycloh
ex-1-eny1)- phenyl]-tetrahydro-pyran-4-carboxylic acid methyl ester
20  a)4-(4-Nitro-phenyl)-tetrahydro-pyran-4-carboxylic acid methyl
ester  NO2  S      To a solution of lithium diisopropylamide (12.2
mL, 22.0 mmol, 1.8 M) in 40 mL of THF at -78 C was added
tetrahydro-pyran-4-carboxylic acid methyl ester (2.88 g, 20.0 nunol)
dropwise. The resulting mixture was stirred at -78 C for 15 min,
warmed to RT. 1,3-Dimethyl-tetrahydro-pyrimidin-2-one (2.69 g, 22.0
mmol) was added. The reaction 10 was cooled to -78 C again,
1-fluoro-4-nitro-benzene (3.10 g, 22.0 mmol) was added slowly. The
resulting mixture was warmed to RT and stirred for 1 d under AL The
reaction was treated with 30 ml of saturated NH4C1 and extracted with
80 uil, of Et0Ac. The organic extract was washed with 1120 (50 mL),
brine (20 inL), dried (Na2SO4) and concentrated. The residue was
purified by flash chromatography on silica gel (5-20 % 15
Et0Ac/hexane) to give 1.61 g (30 %) of the title compound as a yellow
solid. 111-NMR (CDC13; 400 MHz): 5 8.21 (d, 111, J = 9.0 Hz), 7.56
(d, 111, = 9.0 Hz), 3.97 (m, 211), 3.70 (s, 3H), 3.57 (m, 211), 2.56
(m, 211), 2.00 (m, 211).
b)4-(4-Amino-phenyl)-tetrahydro-pyran4-carboxylic acid methyl ester
NH2 



A mixture of 4-(4-nitro-phenyl)-tetrahydro-pyran-4-carboxylic acid
methyl ester (as prepared in the previous step, 2.12g, 8.00 mmol) and
10 % Pd/C (1.06 g, 50 wt %) in 20 mL of Me0H was stirred at RT under
112 (balloon pressure) for 2 h. The Pd catalyst 25 was removed by
filtration on Collie and the filtrate was concentrated to give 1.69 g
(90 %)  of the title compound as a white solid. Mass spectrum (ESL
ink): Calcd. for C13H17NO3, 236.1 (M+H), found 236.2. c)
4-61-Amino-3-bromo-pheny1-tetrahydro-pyran-4-carboxy1ic acid methyl
ester Br NH2       To a solution of
4-(4-amino-phenyl)-tetrahydro-pyran-4-carboxylic acid methyl ester
(as prepared in the previous step, 1.65 g, 7.01 n-imol) in 100 mL of
1:1 DCM/C1-13CN at 0 "C was slowly added N-bromosuccinimide (NBS)
(1.25 g, 7.01 mmol) in 25 mL of 1:1 10 DCM/C113CN under Ar. After
stirring at 0 C for 0.5 h, the mixture was treated with 50 mL of
Et0Ac and washed with H20 (2 x 30 ml..) and brine 1120 (20 mL). The
organic layer was dried (Na2SO4) and concentrated in vacuo. The
residue was purified by flash chromatography on silica gel (1-4 %
Et0Ac/DCM) to give 1.85 g (84 %) of the title compound as a white
solid. Mass spectrum (ESL ink): Calcd. for C131-116BrNO3, 314.0 15
(M+H), found 314.2.  d)
444-Amino-3-(4,4-dimethyl-cyclohex-1-eny1)-phenylketrahydro-pyran-4-
carboxylic acid methyl ester    To a mixture of
4-(4-amino-3-bromo-phenyl)-tetrahydro-pyran-4-carboxylic acid methyl
ester (as prepared in the previous step, 1.45 g, 4.61 mmol),
4,4-dimethyleyelohexen-1-  yIboronic acid (782 mg, 5.08 mmol) and
dichloro(1,1-bisdiphenylphosphino-ferrocene palladium (II)
(Pd(dpp0C12) dichloromethane adduct (337 mg, 0.461 mmol) in 40 mL of
DMF was added K31304 (3.91 g, 18.4 mmol). The resulting mixture was
stirred at 70 it for 18 h under Ar. After cooling to RT, the mixture
was treated with 150 mL of Et0Ac, 5 washed with 1120 (3 x 30 mL) and
brine (30 mL). The organic layer was dried (Na2SO4) and concentrated
in vacuo. The residue was purified by flash chromatography on silica
gel (0-2 % Et0Ac/DCM) to afford 1.14 g (72 %) of the title compound
as a white solid Mass spectrum (BSI, m/z): Calcd. for C211129NO3,
344.2 (M+H), found 344.4. 10
e)444-(14-Cyano-142-trimethylsilanyl-ethoxymethyl)-1H-imidazole-2-car
bottyll-
amino)-3-(4,4-dimethyl-cyclohex-1-eny0-phenylFtetrahydro-pyran-4-carh
oxylie acid methyl ester 



15The title compound was prepared by the coupling procedure of
Example 1, step (f) using
444-amino-3-(4,4-dimethyl-cyclohex-1-eny0-phenylktetrahydro-pyran-4-c
arboxylic acid methyl ester (as prepared in the previous step, 650
mg, 1.89 mmoD and potassium 4-
cyano-1-(2-trimethylsilanyl-ethoxymethy0-1H-imidazole-2-carboxylate
(as prepared in Example I, step (d), 636 mg, 2.08 mmol). Silica gel
chromatography (DCM) afforded the 20 title compound (1.01 g, 90 %) as
a colorless oil. Mass spectrum (ESI, m/z): Calcd. for C32H44N405Si,
593.3 (M+H), found 593.0.
f)4-14-114-Cyano-1H-itnidazole-2-earbonyl)-aminol-3-(4,4-dimethyl-cyc
lohex-1- eny1)-phenylj-tetralzydro-pyran-4-carboxylic acid methyl
ester 25         The title compound was prepared by the procedure of
Example 1, step (g) using 4- [4-
([4-cyano-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazole-2-carbonyl
kamino)-3-
(4,4-dimethyl-cyclohex-1-eny1)-phenylj-tetrahydro-pyran-4-carboxylic
acid methyl ester (as prepared in the previous step, 550 mg, 0.927
mmol). The title compound (411 mg, 96 5 %) is a white solid. 11-1-NMR
(CDC13; 400 MHz):  12.14 (s, 111), 9.66(s, 111), 8.34 (d, 111, J =
8.6 Hz), 7.74 (d, 1H, J = 2.5 Hz), 7.34 (dd, 1H, J = 8.6, 2.3 Hz),
7.18 (d, 111,3 = 2.3 Hz), 5.78 (m, 111), 3.96 (m, 211), 3.71 (s,
311), 3.57 (n, 211), 2.54 (m, 211), 2.28 (n, 211), 2.11 (n, 211), 2.0
(m, 2H), 1.59 (t, 2H, J = 6.2 Hz), 1.11 (s, 611). Mass spectrum (ESI,
m/z): Cakd. for C261130N404, 463.2 (M+H), found 463.2. 10  Example 17
4-14-114-Cyano-1H-imidazole-2-carbony1)-aminoj-344,4-dimethyl-cyclohe
x-1-enyl)- phenylpetrahydro-pyran-4-carboxylic acid  15      To a
solution of
4-04(4-cyano-IH-imidazole-2-carbony1)-amino]-3-(4,4-dimethylcyclohex-
1-eny1)-phenylktetrahydro-pyran-4-carboxylic acid methyl ester (as
prepared in Example 16, step (f), 129 mg, 0.279 mmol) in 2 ntL of 1:1
THF/Me0H was added 6 N NaOH (400 AL, 2.40 mmol). After stirring at RT
for 2 d, the mixture was treated with 10 20 mL of 1120 and washed
with Et0Ac (3 x 10 mL). The aqueous layer was acidified to pH = 5
with 15 % citric acid and extracted with 10:1 Et0Ac-Me011 (3 x 10
mL). The combined organic layers were dried (Na2SO4) and concentrated
in vacuo to afford 119 mg (95 %) of the title compound as a white
solid. 111-NMR (CD30D; 400 MHz): 3 8.20 (d, 111, J = 8.8 Hz), 8.00
(s, 111), 7.37 (dd, 1H, J = 8.8, 2.3 Hz), 7.24 (d, 111, J = 2.3 Hz),
5.75 (m, 1H), 253.91 (n, 211), 3.61 (t, 211,3 = 11.5 Hz), 2.49 (m,
211), 2.30 (m, 211), 2.08 (in, 211), 1.95 On,  



2H), 1.60 (t, 2H, 1= 6.1 Hz), 1.09 (s, 6H). Mass spectrum (ES1,
rn/z): Calcd. for C25H2214404, 449.2 (M+H), found 449.2. Example 18 5
4-(4-1(4-Cyano-1H-imidazole-2-carbonylkamino1-3-cyclohex-1-enyl-pheny
lketralzydropyran-4-carboxylic acid
a)4-(4-Amino-3-cyclalsex-1-enyl-pherty1)-tetrahydro-pyran-4-carboxyli
c acid 10 methyl ester    The title compound was prepared by the
Suzuki coupling procedure of Example 16, step (d) using
4-(4-amino-3-bromo-phenyl)-tetrahydro-pyran-4-carboxylic acid methyl
15 ester (as prepared in the Example 16, step (c), 380 mg, 1.21
mmol), and 2-cyclohex-1-
eny1-4,4,5,5-tetramethyl-[1,3,21dioxaborolane (277 mg, 1.33 mmol).
Silica gel chromatography (0-2 % Et0Ac/DCM) afforded the title
compound (268 mg, 70 %) as a white solid. Mass spectrum (ESI, m./z):
Calcd. for CI9H25NO3, 316.2 (M+H), found 316.2. 20
6)4-(4414-cyano-1-(2-trimethylsilanyl-ethoxymethyl)-1H-inzidazole-2-c
arbonyll-
amino)-3-cyclohex-1-enyl-phenyl)-tetrahydro-pyran-4-carboxylic acid
methyl ester         The title compound was prepared by the coupling
procedure of Example 1, step (f) using
4-(4-amino-3-cyclohex-1-enyl-pheny1)-tetrahydro-pyran-4-carboxylic
acid methyl 5 ester (as prepared in the previous step, 250 mg, 0.793
=not), and potassium 4-cyano-1-(2-
trimethylsilanyl-ethoxymethyl)-1H-imidazole-2-carboxylate (as
prepared in Example 1, step (d), 266 mg, 0.872 mmol). Silica gel
chromatography (20 % Et0Ac-hexane) afforded the title compound (348
mg, 78 %) as a colorless oil. Mass spectrum (ESI, in/z): Calcd. for
C301-140N405Si, 565.3 (M+H), found 565.0. 10
c)4-01(4-Cyano-1H-imidazole-2-carbonyl)-aminol-3-cyclohex-1-enyl-phen
yl)- tetrahydro-pyran-4-carboxylic acid methyl ester  



15The title compound was prepared by the procedure of Example 1, step
(g) using 4- (4-(
[4-cyano-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazole-2-carbonyl]
-amino} -3- cyclohex-1-enyl-phenylktetrahydm-pyran-4-carboxylic acid
methyl ester (as prepared in the previous step, 339 mg, 0.600 mmol).
The title compound (249 mg, 95 %) is a faint yellow solid. Mass
spectrum (ESI, in/z): Calcd. for 024H26N404, 435.2 (M+H), found
20435.2.
d)4-14-1(4-Cyano-1H-imidazole-2-carbony1)-aminol-3-cyclohex-1-enyl-ph
eny1)- tetralzydro-pyran-4-carboxylic acid  5The title compound was
prepared by the procedure of Example 17 using 4-{4-[(4-
cyano-1H-imidazole-2-carbony1)-amino]-3-cyclohex-1-enyl-pheny1}-tetra
hydro-pyran-4- carboxylic acid methyl ester (as prepared in the
previous step, 239 mg, 0.550 mmol). The title compound (227 mg, 98 %)
is a white solid. 11-1-NMR (CD3OD; 400 MHz): 3 8.25 (d, 11-1, J = 8.6
Hz), 7.84 (s, 1H), 7.35 (dd, 1H, J = 8.6, 2.3 Hz), 7.23 (d, 1H, J =
2.3 Hz), 5.84 10(m, 1H), 3.94 (m, 2H), 3.66 (m, 2H), 2.54 (m, 2H),
2.20-2.34 (m, 4H), 1.97 (m, 2H), 1.74- 1.89 (m, 4H). Mass spectrum
(ESI, raiz): Calcd. for C23H24N404, 421.2 (M+11), found 421.1.
Example 19 15 4-Cyano-1H-imidazole-2-carboxylic acid
14-(4-carbamoyl-tetrahydro-pyran-l-y1)-2-
cyclokex-1-enyl-phenyll-amide    20To a solution of 4-
(4-[(4-cyano-1H-imidazole-2-carbony1)-amino]-3-cyclohex-1-
enyl-pheny1)-tetrahydro-pyran-4-carboxylic acid (as prepared in
Example 18, step (d), 14.5 mg, 0.0345 mmol) in 1 mL of THE was added
CICO2Me (3.6 mg, 0.038 mmol). The  mixture was cooled to 0 C, DIEA
(18 jiL, 0.10 mmol) was added. After warming to RT and stirring for 1
h, the mixture was cooled back to 0 C. Concentrated ammonium
hydroxide (25 p.L, 0.37 mmol) was added and the resulting mixture was
warmed to RT and stirred for 16 h. The reaction was treated with 30
rnL of Et0Ac and washed with brine (10 



5 mL). The organic layer was dried over Na2SO4 and concentrated in
vacuo. The residue was purified by silica gel chromatography (1-5
Me0H/DCM) to afford the title compound (4.7 mg, 32%) as a white
solid. 11-1-NMR DC13; 400 MHz): 8 12.00 (s, 111), 9.53 (s, li), 8.33
(d, IH, 3 = 8.6 Hz), 7.74 (d, 1H, 3= 2.3 Hz), 7.33 (dd, 1H, J = 8.6,
2.3 Hz), 7.20 (d, 1H, I= 2.3 Hz), 5.85 (m, 1H), 5.81 (br s, 111),
5.32 (br s, 111), 3.82 (m, 4H), 238 (m, 1021ff), 2.19-2.34 (m, 411),
2.11 (m, 211), 1.82 (m, 211). Mass spectrum (ESI, m/z): Calcd. for
C231425N503, 420.2 (M+H), found 420.1. Example 20
4-Cyano-1H-imidazole-2-carboxylic acid
P-cyclohex-1-eny1-4-(4-hydroxymethyl15 tetrahydro-pyran-4-y!)-phenylf
-amide  To a mixture of
4-{4-[(4-cyano-IH-irnidazole-2-carbonyl)-amino]-3-cyclohex-1-
enyl-phenyl}-tetrahydro-pyran-4-carboxylic acid (as prepared in
Example 18, step (d), 20 20.0 mg, 0.0476 mmol) and triethylamine
(Ebb) (7.3 !IL, 0.052 nunol) in 1 mL of THF at 0 C was added C1CO2Et
(3.6 mg, 0.038 mmol). The mixture was stirred at RT for 0.5 h and
NaBH4 (5.4 mg, 0.14 mmol) was added. After stirring at RT for 16 h,
the mixture was treated with 30 mL of Et0Ac and 10 ml of 10 % citric
acid. The aqueous layer was separated and extracted with Et0Ac (10
mL). The combined organic layers were washed 25 with saturated NaHCO3
aqueous solution (10 mL), H20 (10 mL) and brine (10 ml). After drying
over Na2SO4 and concentrating in vacuo, the residue was purified by
silica gel  chromatography (1-2 % Me0H/DCM) to afford the title
compound (14 mg, 70 %) as a white solid. 'H-NMR (1:5 CD30D/CDC13; 400
MHz): 5 8.24 (d, 111, J = 8.6 Hz), 7.72(s, 114), 7.26 (dd, 1H, J =
8.6, 2.3 Hz), 7.14 (d, 1H, J = 2.3 Hz), 5.84 (in, 114), 3.82 (m,
211), 3.57 (s, 214), 3.54-3.60 (m, 2H), 2.27 (in, 411), 2.14 (in,
214), 1.95 (n, 211), 1.82 (m, 411). 5 Mass spectrum (ESI, rri/z):
Calcd. for C23H26N403, 407.2 (M+H), found 407.1.  Example 21
4-Cyano-1H-imidazole-2-carboxylic acid
12-cyclohex-1-enyl-4-(4-morpholin-4-yhnethyltetrahydra-pyran-4-y1)-ph
enylkamide 10   



a)4-Cyano-1H-imidazole-2-carboxylicacid[2-cyclohex-1-eny1-4-(4-formyl
- tctrahydro-pyran-4-y1)-phenylkamide  15      A mixture of
4-cyano-1H-imidazole-2-carboxylic acid [2-cyclohex-I-eny1-4-(4-
hydroxymethyl-tetrahydro-pyran-4-y1)-phenyl]-amide (as prepared in
Example 20, 75.4 mg, 0.185 mmol), Dess-Martin periodinane (157 mg,
0.369 mmol) and NaHCO3 (155 mg, 1.85 mmol) in 3 mL of DCM was stirred
at 0 C for 0.5 h, at RT for 1 h. To the reaction 20 was added 2 mL of
10 % Na2S203 and the resulting mixture was stirred vigorously for 5
mm. The mixture was treated with 20 mL of H20 and extracted with
Et0Ac (2 x 40 mL). The combined organic layers were washed with
saturated NaHCO3 aqueous solution (10  mL),1120 (10 mL) and brine (10
mL). After drying over Na2SO4 and concentrating In vacuo, the residue
was purified by silica gel chromatography (10-20 % Et0Ac/DCM) to
afford the title compound (45 mg, 60 %) as a white solid. Mass
spectrum (ESI, ra/z): Cakd. for C23H24N403, 405.2 (M+H), found 405.1.
5 b)4-Cyano-111-imidazole-2-carboxylic acid
P-cyclohex-1-enyl-4-('-morpholin-1-
ylmethyl-tetrahydro-pyran-4-yo-phenylPamide A mixture of
4-cyano-1H-imidazole-2-carboxylic acid [2-cyclohex-1-eny1-4-(4- 10
formyl-tetrahydro-pyran-4-y1)-phenyli-amide (as prepared in the
previous step, 30.5 mg, 0.0754 mmol), morpholine (14 AL, 0.15 nunol)
and sodium borohydride (6.0 mg, 0.16 mmol) in 2 nth of 1:1 DCM /THF
was stirred at RT for 3 h. The mixture was then treated with
saturated NaHCO3 aqueous solution (10 mL) and extracted with Et0Ac (3
x 10 mL). The combined organic layers were washed with 1120 (10 ml.)
and brine (10 ml.). After 15 drying over Na2SO4 and concentrating in
vacuo, the residue was purified by silica gel chromatography (10-30 %
Et0Ac/DCM) to afford the title compound (28 mg, 77 %) as a white
solid. 'H-NMR (CDCI3; 400 MHz): 5 12.61 (s, 111), 9.66 (s, 111), 8.31
(d, 111, J = 8.6 Hz), 7.76 (s, 1H), 7.28 (dd, 1H, J = 8.6, 2.3 Hz),
7.17 (d, 1H, J = 2.3 Hz), 5.86 (m, 111), 3.79 (m, 211), 3.59 (m,
211), 3.53 (m, 411), 2.45 (s, 211), 2.29 (m, 411), 2.13-221 (m, 6H),
201.77-1.98 (m, 6H). Mass spectrum (ESL m/z): Calcd. for
C221-133N303, 476.3 (v1+11), found 476.2. Example 22
4-Cyano-1H-imidazole-2-carboxylic acid
(2-(4,4-dimetItyl-cyclohex-1-eny1)-444-(2H25
fdrazol-5-y1)-tetrahydro-pyran-4-yllphenyll-amide
a)4-(4-Nitro-phenylketrahydro-pyran-4-carboxylic acid 



NO2 5       The title compound was prepared by the procedure of
Example 17 using 4-(4-nitropheny1)-tetrahydro-pyran-4-carboxylic acid
methyl ester (as prepared in the Example 16, step (a), 531 mg, 2.00
mmol) to afford 465 mg (92 %) of a white solid. Ili-NMR (CD30D; 400
MHz): 5 8.24 (d, 1H, J = 9.1 Hz), 7.70 (d, 1H, J = 9.1 Hz), 3.93
(ddd, 2H, J = 11.9, 103.8, 3.5 Hz), 3.64 (ddd, 211, J = 11.9, 11.1,
2.3 Hz), 2.55 (m, 211), 1.98 (m, 2E1).
Ii)4-(4-Nitro-pheny1)-tetraltydro-pyran-4-carboniirile NO2 15To a
mixture of 4-(4-nitro-phenyl)-tetrahydro-pyran-4-carboxylic acid (as
prepared in the previous step, 251 mg, 1.00 mmol) and sulfonamide
(115 mg, 1.20 mmol) in 1 mL of sulfolane was added thionyl chloride
(80 gL, 1.10 nunol). The resulting mixture was stirred at 120 C for
16 h. After cooling to 0 C, the mixture was neutralized to pH 7 with
I N NaOH solution and treated with 30 nth of Et0Ac. The organic layer
was separated 20 and washed with 1120 (2 x 10 mL) and brine (10 mL).
After drying over Na2SO4 and  concentrating in yaw, the residue was
purified by silica gel chromatography (3:7 hexane/DCM) to afford the
title compound (223 mg, 96 %) as a faint yellow solid. IIINMR (CDC13;
400 MHz): 68.30 (d, 1H, J = 9.1 Hz), 7.56 (d, 111, J = 9.1 Hz), 4.13
(m, 213), 3.93 (m, 211), 2.17 (m, 211), 2.07 (in, 2H). 5
4-(4-Amino-phenyl)-tetrahydre-pyran-4-carbonitrile NH2 A mixture of
4-(4-nitro-phenyl)-tetrahydro-pyran-4-carbonitrile (as prepared in
the 10 previous step, 223 mg, 0.960 mmol) and 10% Pd/C (112 mg, 50 wt
%) in 10 rol, of Me0H was stirred at RT under H2 (balloon pressure)
for 1 h. The Pd catalyst was removed by filtration on Celite and the
filtrate was concentrated to give 195 mg (100 %) of the title
compound as a faint yellow solid. Mass spectrum (ESI, m/z): Calcd.
for C121114N20, 203.1 (M+H), found 203.2. 15
d)4-(4-Amino-3-bronto-phenyo-tetrahydro-pyran-4-carbonitrile Br 



The title compound was prepared by the procedure of Example 16, step
(c) using 4- 20 (4-amino-phenyl)-tetrahydro-pyran-4-carbonitrile (as
prepared in the previous step, 195 mg, 0.964 mmol). Silica gel
chromatography (20 % Et0Ac/hexane) afforded the title compound (166
mg, 61 %) as a white solid. Mass spectrum (ESI, m/z): Calcd. for
C121113BrN20, 281.0 (M+H), found 281.2. 25
e)2-Bromo-4-14-(2H-tetrazol-5-y1)-tetrahydro-pyran-4-yll-phenylamine
Br          A mixture of
4-(4-amino-3-bromo-phenyl)-tetrahydro-pyran-4-carbonitrile (as
prepared in the previous step, 141 mg, 0.500 mmol),
trimethylsilylazide (133 j.tL, 1.00 5 mmol) and tetrabutylammonium
fluoride (65 mg, 0.25 mmol) was stirred at 120 C for 18 h under Ar.
After cooling to RT, the mixture was treated with 30 nth of Et0Ac and
washed with 1320 (2 x 10 mL), 15 % citric acid aqueous solution (3 x
10 mL) and brine (10 mL). After drying over Na2SO4, the organic layer
was concentrated in vacuo to afford the title compound (147 mg, 91 %)
as a faint yellow solid. Mass spectrum (ESI, na/z): Cared. 10 for
C22f114BrN50, 324.0 (M+11), found 324.1.
j)4-Cyano-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazole-2-carboxyl
ic acid (2-
(4,4-dimethyl-cyclohex-1-eny1)-444-(2H-tetrazol-5-34)-tetrahydro-pyra
n-4-y11-phenylf amide 15  CN  



To a mixture of
2-bromo-444-(2H-tetrazol-5-y1)-tetrahydro-pyran-4-y1Jphenylanaine
(70.0 mg, 0.216 mmol), 4,4-dimethylcyclohexen-1-ylboronic acid (36.6
mg, 0.238 mmol.) and Pd(PPh3)4 (25.0 mg, 0.0216 mmol) in 2 mL of l
,4-dioxane was added 2.0 20 M aqueous Na2CO2 solution (0.85 mL, 1.7
mmol). The resulting mixture was stirred at 80 C for 2 d under Ar.
After cooling to RT, the reaction was treated with H20 (20 mL) and
washed with Et0Ac (2 x 10 mL). The aqueous mixture was neutralized to
PH 6 with 15 %   citric acid aqueous solution and extracted with
Et0Ac (3 x 10 mL). The combined organic layers were dried over Na2SO4
and concentrated in vacuo to afford 76 mg of a crude product of
2-(4,4-dimethyl-cyclohex-1-eny1)-444-(2H-tetrazol-5-y1)-tetrahydm-
pyran-4-ylkphenylatnine as a brown oil. The product was used for next
experiment 5immediately without further purification.       To the
crude product of
2-(4,4-dimethyl-eyelohex-1-eny1)-4-{4-(2H-tetrazol-5-y1)-
tetrahydro-pyran-4-ylkphenylamine (76 mg, ca. 0.22 nunol) in 2.5 mL
of DMF was added potassium
4-cyano-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazolc-2-carboxylat
e (as prepared in Example 1, step (d), 72 mg, 0.24 mmol), PyBroP (110
mg, 0.236 mmol) and 10 DIEA (112 AL, 0.645 nunol). After stirring at
RT for 2 d, the mixture was treated with 20 mL of 1120 and extracted
with Et0Ac (2 x 20 mL). The combined organic layers were washed with
1120 (2 x 10 mL) and brine (10 nth). After drying over Na2SO4 and
concentrating in vacuo, the residue was purified by silica gel
chromatography (1-3 Me0H/DCM) to afford the title compound (55 mg, 42
% for 2 steps) as a faint brown 15 solid. Mass spectrum (ESL m/z):
Calcd. for C31H4z1\1803Si, 603.3 (M+H), found 602.9.
g)4-Cyano-111-imidazole-2-carboxylic acid
12-(4,4-dimethyl-cyclohex-1-enyl)-4-14-
(2H-MIrazol-5-y1)-tetrahydre-pyran-4-y1J-phenyl)-amide 20The title
compound was prepared by the procedure of Example 11, step (g) using
4-
cyano-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazole-2-carboxylic
acid {244,4- dim
ethyl-cyclohex-1-eny1)-444-(2H-tetrazol-5-y1)-tetrahydro-pyran-4-y1]-
phenyl} -amide (as prepared in the previous step, 51.2 mg, 0.0850
mmol). Silica gel chromatography (1-4 % Me0H/DCM) afforded the title
compound (17 mg, 43 %) as a white solid. 111-NMR 25 (CD30D; 400 MHz):
58.26 (d, 1H, J = 8.6 Hz), 7.90 (s, 1H), 7.22 (dd, 1H, J = 8.6, 2.3
Hz), 7.12 (d, 1H, J = 2.3 Hz), 5.73 (m, 111), 3.95 (m, 2H), 3.54 (m,
211), 2.70 (m, 2H), 2.42 (m, 211), 2.26 (m, 2H), 2.08 (m, 211), 1.58
(t, 2H, J= 6.3 Hz), 1.09 (s, 6H). Mass spectrum (ESL m/z): Calcd. for
C25H28N802, 473.2 (M+H), found 473.2. 30 Example 23
444-114-Cyano-1H-pyrrole-2-carhonyo-amino1-3-(4,4-ditnethyl-cyclohex-
1-enyl)- phenylktetrahydro-pyran-4-carboxylic acid   



a)4444(4-Cyano-1H-pyrrole-2-carbonyl)-aminol-3-(4,4-dinzethyl-cyclohe
x-1-enyl)- phenyll-tetrahydro-pyran-4-carboxylic acid methyl ester
10A solution of
444-amino-3-(4,4-dimethyl-cyclohex-1-eny1)-phenylBetrahydro-
pyran-4-carboxylic acid methyl ester (as prepared in Example 16, step
(d), 68.7 mg, 0.200 mmol), 4-cyano-1H-pyrrole-2-carboxylic acid
(Canadian Chem. 59, 2673 (1981), 40.8 mg, 0.300 mmol),
1-(3-dimethylaminopropy0-3-ethylcarbodiimide hydrochloride (EDO)
(57.5 mg, 0.300 mmol), hydroxybenzotriazole (HOBt) (40.5 mg, 0.300
nunol) and DIEA 15 (105 'IL, 0.600 mmol) in 2.5 mL of DMF was stared
at RT for 2 d under Ar. The resulting mixture was treated with H20
(20 mL) and extracted with Et0Ac (2 x 25 mL). The combined organic
layers were washed with H20 (10 mL) and brine (10 mL). After drying
over Na2SO4 and concentrating in vacua, the residue was purified by
silica gel chromatography (10-20 % Et0Ac/DCM) to afford the title
compound (46 mg, 50 %) as a 20 white solid. Mass spectrum (EST, m/z):
Calcd. for C221131N304, 462.2 (M+H), found 462.2.
b)4-14-1(4-Cyano-IH-pyrrole-2-carbonyl)-andnol-3-(4,4-dimethyl-cycloh
ex-1-enyl)- phenyll-tetralzydro-pyran-4-carboxylic acid 5The title
compound was prepared by the procedure of Example 17 using 4444(4-
cyano-1H-pyrrole-2-carbony1)-amino]-3-(4,4-dimethyl-cyclohex-1-eny1)-
phenyIk tetrahydro-pyran-4-carboxylic acid methyl ester (as prepared
in the previous step, 28.0 mg, 0.0607 mmol). The title compound (11.1
mg, 41 %) is a white solid. 11-1-NMR (1:1 CDC13/CD30D; 400 MHz):
37.65 (d, 1H, J = 8.6 Hz), 7.51 (d, IH, J = 1.5 Hz), 7.36 (dd, 101H,
J= 8.6, 2.3 Hz), 7.26 (d, 1H, J = 2.3 Hz), 7.04 (s, Hi), 5.69 (in,
1H), 3.94 (m, 2H), 3.65 (m, 2H), 2.53 (m, 211), 2.29 (m, 211),
1.91-2.01 (m, 411), 1.50 (t, 211, J= 6.3 Hz), 0.98 (s, 611). Mass
spectrum (ES1, m/z): Cakd. for C261-129N304, 448.2 (M+H), found
448.2. Example 24 15 4-Cyano-1H-imidazole-2-carboxylic acid
14-(4-carbamoyl-tetrahydro-pyran-4-y0-2-(4,4-
dimeihyl-cyc(ohex-renyl)-phenylkamide   



The title compound was prepared by the procedure of Example 19 using
4-[4-[(4- 20
cyano-1H-imidazole-2-carbony1)-amino]-3-(4,4-dimethyl-cyclohex-1-eny1
)-phenyl]- tctrahydro-pyran-4-carboxylic acid (as prepared in Example
17, 13.0 mg, 0.0290 mmol). Silica gel chromatography (5 % Me0H/DCM)
afforded the title compound (4.0 mg, 31 %) as a white solid. 'H-NMR
(CD30D; 400 MHz): 5 8.27 (d, 1H, J = 8.6 Hz), 7.91 (s, 111), 7.35
(dd, 111,3 = 8.6, 2.3 Hz), 7.24 (d, 111, 3 = 2.3 Hz), 5.76 (m, 1H),
3.81-3.89 (m, 2H), 253.68-3.76 (m, 211), 2.42-2.50 (m, 2H), 2.26-2.36
(m, 211), 1.98-2.12 (m, 411), 1.60 (t, 2H,  = 6.3 Hz), 1.10 (s, 6H).
Mass spectrum (ES1, m/z): Calcd. for C25H29N503, 448.2 (M+H), found
448.2. Example 25 5 4-Cyana-1H-imidazole-2-carboxylic acid
12-(4,4-dimeihyl-cyclohex-I-eny1)-4-(4-
hydroxymethyl-tetrahydropyran-4-y1)-phenylkamide    To a mixture of
444-[(4-cyano-1H-pyrrole-2-carbony1)-amino]-3-(4,4-dimethyl- 10
cyclohex-1-eny1)-phenyl]-tetrahydro-pyran-4-carboxylic acid methyl
ester (as prepared in the Example 16, step (f), 300 mg, 0.649 mmol)
and NaBH4 (123 mg, 3.24 mmol) in 10 mL of t-BuOH at 80 C was added
Me0H (1.30 triL) over 20 min. The resulting mixture was stirred at 80
C for 32 h under Ar. After cooling to RT, the mixture was treated
with 15 % citric acid aqueous solution until a pH of 5. The mixture
was then treated with 30 mL of 15 H20 and extracted with Et0Ac (3 x
20 mL). The combined organic layers were washed with H20 (20 mL),
brine (10 mL), dried (Na2SO4) and concentrated in vacuo. The residue
was purified by flash chromatography on silica gel with 2-3 %
Me0H/DCM to afford 107 mg (38 %) of the title compound as a white
solid: 8 8.19 (d, 1H, J = 8.6 Hz), 7.95 (s, 110, 7.31 (dd, 1H, J =
8.6, 2.3 Hz), 7.19 (d, 1H, J = 2.3 Hz), 5.75 (m, 1H), 3.80 (m, 2H),
3.47- 20 3.57 (m, 2E1), 3.52 (s, 2H), 2.32 (m, 211), 2.05-2.17 (m,
411), 1.90-1.99 (m, 211), 1.59 (t, 2H, J = 6.3 Hz), 1.08 (s, 611).
Mass Spectrum (ESI, rn/z): Cakd. for C25H30N403, 435.2 (M+H), found
435.1. Example 26 25 4-Cyano-llt-imidazole-2-carboxylic acid
p-(4,4-dimethyl-cyclohex-1-enyl)-4-(4-
morpholin-4-ylinethyl-letrahydro-pyran-4-y1)-phenylFamide
a)4-Cyana-1H-imidazole-2-carboxylic acid
12-(4,4-dimethyl-cyclohex-1-eny0-4-(4-
fonnyl-tetrahydra-pyran-4-y1)-phenylFamide 



5         The title compound was prepared by the procedure of Example
21, step (a) using 4- cyano-1H-imidazole-2-carboxylic acid
[2-(4,4-dimethyl-cyclohex-1-eny1)-4-(4-
hydroxymethyl-tetrahydro-pyran-4-y1)-phenyl]-amide (as prepared in
Example 25, 40.0 10 mg, 0.0921 mmol) and Dess-Martin periodinane
(80.5 mg, 0.184 mmol). The title compound (40 mg, 100 %) was obtained
as a white solid and used in the next step without further
purification. Mass spectrum (ESI, m/z): Calcd. for C25H281'1403,
433.2 (M-FI), found 433.4. 15 b)4-Cyano-111-intidazole-2-carbosylic
acid 12-(4,4-dintethyl-cyclohex-1-eny1)-4-(4-
morpholin-4-ybnethyl-tetrahydro-pyran-4-y1)-phenylkamide       The
title compound was prepared by the procedure of Example 21, step (b)
using 4- cyano-1H-imidazole-2-carboxylic acid
[2-(4,4-dimethyl-cyclohex-1-eny1)-4-(4-formyl- 20
tetrahydro-pyran-4-y1)-phenyl]-amide (as prepared in the previous
step, 40.0 mg, 0.0921 mmol), morpholine (13 pL, 0.14 nunol) and
sodium triacetoxyborohydride (5.2 mg, 0.14  mmol). Silica gel
chromatography (10-20 % Et0Ac/DCM then 1-2 % Me0H/DCM) afforded the
title compound (20 mg, 43 %) as a white solid. 1H-NMR (CDC13; 400
MHz): 5 12.61 (s, 111), 9.70 (s, 111), 8.33 (d, 1H, J = 8.6 Hz), 7.75
(s, 111), 7.28 (dd, 111, J = 8.6, 2.3 Hz), 7.16 (d, 1H, J = 2.3 Hz),
5.78 (m, 111), 3.79 (m, 2H), 3.59 (m, 214), 3.50-3.62 (m, 5 410, 2.45
(s, no, 2.25-2.31 (m, 2H), 2.11-2.22 (m, 8H), 1.93 (m, 2H), 1.61 (t,
2H, J = 6.3 Hz), 1.13 (s, 611). Mass spectrum (ESI, m/z): Calcd. for
C29H37N$03, 504.3 (M+H), found 504.3. The following compounds have
been prepared according to the examples as indicated: I0 Ex- ample
No. Name Structure Procedure Reference 



Mass Spectrum 27 4-Cyano-1Himidazole-2- carboxylic acid 12-
cyclolzex-1-enyl-4-(4- hydroxy-tetrahydro- pyran-4-yl)-phenyll- amide
SO H HN \ N siN CN HORP Example 14, step (d) (ESI, ink)Calcd. for
C22H24N403, 393.2 (M1-14), found 393.1. 28 4-Cyano-1Hitnidazole-2-
carboxylic acid [2- cyclohex-1-enyl-4- (4dimethylearbamoyl-
tetrahydro-pyran-4- yl)-phenyll-amide 0 ihiiHN.3._ow 0  me2N 



Example 19 (ESI, m/z) Calcd. for C2sH29Ns0 3, 448.2 (M+H), found
448.2.   29 4-Cyano-1Himidazole-2- carboxylic acid [4-(4-
dimethylcarbanzoyl- tetrahydro-pyran-4-
y1)-2-(4,4-dimethylcyclohex-1-eny1)- phenyli-amide 0 me2N 0 H 0 NJ/C
HN \ Example 24 Cakd. for (EST, m/z) C27E1331%031 476.3 (M+H), found
476.2. 



Examples 30 and 31 4-Cyano-1H-imiclazok-2-carboxylic acid
[2-(4,4-dimethyl-cyclohex-1-eny0-4-(cis-4- 5
hydroxy-cis-2,6-dimethyl-tetralzydro-pyran-4-y0-phenylPamide and
4-cyano-1H- inzidazole-2-earboxylic acid
[2-(4,4-dimethyl-cyclohex-1-eny1)-4-(trans-4-hydroxy-cis2,6-dimethyt-
tetrahydro-pyran-4-yl)-phenyll-amide    103132       The title
compounds were prepared as described in Example 1, step (h) using 4-
cyano-1H-imidazole-2-carboxylic acid
[4-bromo-2-(4,4-dimethyl-cyclohcx-1-cnyl)- phenyl]-amide (as prepared
in Example 1 (step g)) and cis-2,6- dimethyltetrahydropyrdn4-one
(Monatshefte fuer Chenzie, 136(7), 1197-1203 , (2005)) . 15 31: Mass
spectrum (ESI, rn/z): Calcd. for C26H32N403, 449.2 (M+H), found
449.2. 32: Mass spectrum (EST, m/z): Calcd. for C26H32N403, 449.2
(M+H), found 449.2.  Example 32 4-Cyano-1H-imidazo1e-2-carboxylic
acid 12-(4,4-dimethyl-cyclohex-1-eny1)-6-(4-
bydroxy-Cis-2,6-dimethyl-teirahydro-pyran-4-yo-pyridin-3-ylframide 5
a) 6-Bromo-2-iodo-pyridin-3-ylamine NH2 Br 10 



To a stirred solution of 6-bromo-pyridin-3-ylamine (10.2 g, 0.0580
mol) and Ag2SO4 (18.1 g, 0.0580 mol) in Et0H (150 mL) was added 12
(7.59 g, 0.0580 mol) and the reaction was allowed to stir overnight.
At this time hexane (200 mL) was added and the resultant mixture was
filtered through Celite. The solvent was removed in vacuo, dissolved
in 15 CHCE3 (200 mL), washed with aqueous saturated Na2S203 (100
inL), water (1 x 100 mL), and dried (Na2SO4). The solvent was
concentrated in vacuo and the residue was dissolved in hot Et0Ac (100
mL), filtered and treated with hexanes (100 mL). Filtration gave 11.2
g (65 %) of 6-bromo-2-iodo-pyridin-3-ylamine as a white crystalline
material. 1H- NMR (CDCI3; 400 MHz): 37.10 (d, 1H, J = 8.2 Hz), 6.74
(d, 11-1, J = 82 Hz), 4.06 (hr s, 211). 20 b)
6-Bromo-2-(4,4-ditnethyl-cyclohex-1-enyl)-pyridin-3-ylamine NH2 Br 90
A solution of 6-bromo-2-iodo-pyridirt-3-ylamine (as prepared in the
previous step, 1.00 g, 3.35 mmol) in toluene (27 mL) and Et0H (13.5
mL) was treated with 2.0 M aq Na2CO3 (13.4 mL, 26.8 mmol) and
4,4-dimethyt-cyclohex-1-enylboronic acid (567 mg, 3.68 5 nunol). The
mixture was degassed via sonication, placed under Ar, treated with
Pd(PPh3)4 (271 mg, 0.234 mmol), and heated to 80 C for 5 h. The
cooled mixture was diluted with Et0Ac (100 mL) and washed with water
(2 x 50 mL). The combined aqueous layers were extracted with Et0Ac (1
x 100 mL). The combined organic layers were dried over MgSO4 and
concentrated in vacuo. Silica gel chromatography of the residue on a
Varian 10 MegaBond Elut 50-g column with 10 % Et0Ac-hexane afforded
668 mg (71 %) of 6-
bromo-2-(4,4-dimethyl-cyclohex-1-eny1)-pyridin-3-ylamine as a tan
solid. 11-1-NMR (CDCI3; 400 MHz): 37.06 (d, 1H, J = 8.3 Hz), 6.85 (d,
IH, J = 8.3 Hz), 5.95 (m, 114), 3.86 (br s, 2H), 2.43-2.39 (m, 2H),
1.99-1.97 (m, 214), 1.51 (t, 2H, J = 6.4 Hz), 0.99 (s, 614). 15 c)
4-Cyano-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazole-2-carboxylic
acid [6- bromo-2-(4,4-dimethyl-cyclohex-1-eny1)-pyridin-3-ylkamide Br
The title compound was prepared from
6-bromo-2-(4,4-dimethyl-cyclohex-1-eny1)- 20 pyridin-3-ylamine (as
prepared in the previous step, 60 mg, 0.21 mmol), potassium 4-
cyano-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazole-2-carboxylate
(as prepared in Example 1, step (d), 91.0 mg, 0.290 mmol), PyBroP
(157 mg, 0.330 mmol) and DIEA (91.0 pL, 0.520 mmol) according to the
procedure in Example 1, step (1) (84 mg, 78 %). 111-NMR (CDC13; 400
MHz): 69.91 (s, 114), 8.64 (d, 1H, J= 8.6 Hz), 7.79 (s, 114), 7.38
(d, 251H, J= 8.6 Hz), 6.00 (m, 114), 5.92 (s, 211), 3.67 (m, 214),
2.46 (m, 214), 2.14 (m, 214), 1.62 



(t, 214, J = 6.3 Hz), 1.12 (s, 6H), 0.98 (m, 214).   d)
5-Cyano-1H-imidazole-2-carboxylic acid
[6-bromo-2-(4,4-dimeihyl-cyclokex-.1-eny1)- pyridin-3-y]-amide Br   5
The title compound was prepared from
4-cyano-1-(2-trimethylsilanylethoxymethyl)-1H-imidazole-2-carboxylic
acid [6-hromo-2-(4,4-dimethyl-cyclohex-1- eny1)-pyridin-3-y1]-amide
(as prepared in the previous step) according to the procedure in
Example 1, step (g). 111-NMR (CD30D; 400 MHz): 68.53 (d, 1H, J = 8.8
Hz), 8.03 (s, 101H), 7.48 (d, 1H, J = 8.8 Hz), 6.04-5.99 (m, 111),
2.48-2.40 (m, 211), 2.13-2.08 (m, 211), 1.61 (t, 211, J = 6.0 Hz),
1.09 (s, 611). Mass spectrum (EST, m/z): Calcd. for C18H13ErN50,
400.1 (M+H), found 400.0.      e) 4-Cyano-1H-imidazole-2-carboxylic
acid 12-(4,4-dimetlzyl-cyclohex-1-enyl)-6-(4- 15
hydroxy-cis-2,6-dimethyl-letrahydro-pyran-4-y1)-pyridin-3-ylpamide
The title compound was prepared as described in Example 1, step (h)
using 4-cyano-1Himidazole-2-carboxylic acid
[4-brorno-2-(4,4-dimethyl-cyclohex-1-eny1)-pyridin-3-y1]- amide (as
prepared in the previous step) and cis-2,6-
dimethyltertahydopyran-4-one 20 (Monatshefte fuer Chenzie, 1360),
1197-1203 , poo5D. Mass spectrum (ESI, ni/z): Cakd. for C25H311\1503,
450.2 (M+H), found 450.2. Example 33
4-Cyano-1H-imidazole-2-carboxylic acid
P-(4,4-dimethyl-cyclohex-1-enyl)-6-(4- 25
hydroxy-tetrahydro-pyran-4-y1)-pyridin-3-yll-amide   The title
compound was prepared as described in Example 1 step (h) using
4-cyano-1H- imidazole-2-carboxylic acid
[4-bromo-2-(4,4-dimethyl-cyclohex-1-eny1)-pyridine-3-yl]- 



5 amide (as prepared in the Example 32 steps (d)) and
tetrahydropyran-4-one. Mass spectrum (ESI, rn/z): Calcd. for
C2311271%03, 422.2 (M+H), found 422.2. Example 34
5-Cyana-1H-imidazole-2-carboxylic acid
[2-cyclohex-1-enyl-4-(4-inethanesulfonyl10
tetrahydro-pyran-4-yI)-phenyll-amide  To a mixture of
5-cyano-1H-imidazole-2-carboxylic acid [2-cyclohex-1-eny1-4-(4-
hydroxy-tetrahydro-pyran-4-y1)-phenyl].-amide (as prepared in Example
27, 75 mg, 0.19 15 mmol) and sodium methylsulfinate (195 mg, 1.90
mmol) in 4 nth of methanol was added 0.28 mL (3.80 mmol) of TFA. The
mixture was stirred overnight at 70 C and then concentrated in vacuo.
The crude residue was partitioned in Et0Ac (20 nth) and saturated
aqueous NaHCO3 (20 nff). The organic layer was dried (Na2SO4) and
then concentrated in vacua The residue was purified by preparative
TLC on silica gel (20 % ethyl acetate- 20 hexane) to afford the title
compound as a light brown oil (18 mg, 21 %). 11-1-NMR (CDC13; 400
MHz): 59.64 (s, 111), 8.32 (d, 1H, J = 8.0), 7.71 (s, 1H), 7.33 (m,
111), 7.23 (d, I H, J =   1.8 Hz), 5.87 (s, 1H), 3.90-3.81 (m, 411),
3.01 (s, 3H), 2.30-2.25 (m, 411), 2.07-1.79 (m, 8H). Example 35 5
4-Cyano-111-unidazole-2-carboxylic acid
14-(1-acety1-4-hydroxy-piperidin-4-y0-2-(4,4-
dhnethyl-cyclolzex-l-eny1)-phenylframide  10 The title compound was
prepared by the procedure of Example 11 using 4-cyano-111-
imidazole-2-carboxylic acid
[4-bromo-2-(4,4-dimethyl-cyclohex-1-eny1)-phenyli-amide (as prepared
in Example 1, step (g), 80.0 mg, 0.200 mmol) and
1-acetyl-piperidin-4-one (123 p.1,, 1.00 mmol). Silica gel
chromatography (2-5 % Me0H/DCM) afforded the title compound (59.1 mg,
64%) as a colorless oil. 111-NMR (CD30D; 400 MHz): a 8.18 (d, 151H, J
= 8.6 Hz), 8.00 (s, 110, 7.39 (dd, 111, J = 8.6, 2.3 Hz), 7.35 (d,
111, J= 2.3 Hz), 5.74 (m, 11), 4.45 (m, 111), 3.84 (m, 111), 3.60 (m,
1H), 3.11 (m, 111), 2.28-2.35 (m, 211), 2.15 (s, 311), 1.91-2.10 (m,
411), 1.76 (m, 211), 1.59 (t, 211, J = 6.3 Hz), 1.09 (s, 611). Mass
spectrum (ESI, m/z): Calcd. for C26H3IN503, 462.2 (M+H), found 462.0.
20      The following examples are produced according to procedures
of previous examples with the corresponding reagents as indicated in
the table below: 25  



Ex- ample No. Name Structure Procedure Reference Reagents 36
4-Cyano-1H-imidazole-2- carboxylic acid (2-(4,4- dimethyl-cycloh1)
ex-1-eiry- 4-14-(2-pyrrolidin-1-yl-
ethylamino)-tetrahydropyran-4-yll-phenylkamide \=-2 'Zr oz  Example 4
INH2 ON 37 4-Cyano-1H-imidazole-2- carboxylic acid [444-(2-
acolamino-ethylamino)- tetrahydro-pyran-4-3,11-24
4,4-dimethyl-cyclohex-1- enyl)-phenylkamide   Example 4 



f NH2 HN o 38 4-Cyano-1H-imidazole-2- carboxylic acid (4-1442-
acetdamino-ethylamino)- tetrahydro-pyran-4-y11-2-
cyclohex-1-enyl-phenyl) amide C' )=-_z zo  Example 4 H -.TM NH 2 o 39
4-Cyano-1H-pyrrole-2- carboxylic acid (2-(4,4-
dimethyl-cyclohex-1-enyo- 4-14-(2-methoxy-
ethylamino)-tetrahydropyran-4-yll-phenyltamide H0 N I NC
."o....""....-....N H 



NH io 0 Example 1, steps (0, (11); Example 4 p      i\ NCOH (Canadian
J. Chem. 59, 2673 (1981)); (NH2  ..) 0 I  



40 4-Cyano-111-imidazole-2- carboxylic acid 144444-
ace01-piperazin-1-YOtetrahydro-pyran-4-y11-2-
(4,4-dimethyl-cyclohex-1- enyl)-phenylfamide o --) * Example 4 c\ Z
Z-c 41 4-Cyano-1H-imidazo1e-2- carboxylic acid 1444- amino-1,1-dioxo-
hexahydro-126-thiopyran- 4-y1)-2-(4,4-dimethyl-
cyclohex-1-eny1)-phenyll- amide H0 \NI NC1110 H2N NH  b Example 12;
Example 4 



NI4401-1 42 4-Cyano-11-1-imidazole-2- carboxylic acid 14-(4-
dimethy1amino-1,1-dioxo- hexahydro-126-thiopyran-
4-yI)-2-(4,4-dimethyl-cyclohex-1-enyl)-phenyll-amide  0 / \ Example
12; Example 4 UNMe2 43 4-Cyano-1H-imidazole-2- carboxylic acid 14-(1-
acetyl-4-climethylamino- piperidin-4-y0-2-(4,4-
dimethyl-cyclohex-1-eny1)- phenylkamide  0 Cz) Example 35; Example 4
11NMe2   



44 4-Cyano-IH-hnidazole-2- carboxylic acid {2-(4,4-
dimethyl-cyclohex-1-enY0-
4-14-(2-pyrrolidin-1-yl-ethoxy)-tetrahydro-pyran-4-yll-phenyll-amide
H N \ IN NC 0 NH(110 Example 2 Htril--) 45 4-Cyano-IH-pyrrole-2-
carboxylic acid {244,4- diniethyl-cyclohex-1-eny1)-
444-0-pyrrolidin-l-yl- ethoxyPetrahydro-pyran- 4-yll-phenyl)-amide H0
N IN NCis  H (1981)); Example 1, steps 0), oo ; 



Example 2 ,N0 i      NCOH (Canadian J. Chen:. 59, 2673 H0 46
4-Cyano-1H-pyrrole-2- carboxylic acid (1-14-(2-
dinzethylamino-ethoxy)- tetrahydro-pyran-4-y11-2- (4,4-dim
ethyl-cyclohex-1- eny0-phenyll-amide    Example 1, steps (0, (h);
Example 2 



H0 1       NCOH (Canadian I Chen:. 59, 2673 (1981)); I Ho----'N'' 47
4-Cyano-1.11-imidazole-2- carboxylic acid {2-(4-
inethyl-piperidin-1-y0-4-
14-(2-pyrrolidin-1-ylethylainino)-tetrahydro-
pyran-4-yll-phenyl)-amide ;I -TANN0 ,---1NI NCiss ON N 



H ry Example (0-(h); Example 4 1, steps NH r"---- Br (US 2005131022
Al); CIN`-''NH2   48 4-Cyano-1H-imidazole-2- dimethylamino-
ethylamino)-tetrahydro- pyran-4-yIJ-2-(4-methyl-
piperidin-l-yo-phenyl] amide carboxylic acid [4 4442-  0 H ,N,(11..
)IN 



NC.0 I H NH iia". Example ,, steps MO); Example 4 NH2 r."- ---
N.....---  Br (US 2005131022 Al);   1 --"N"--.-NH2 49
4-Cyano-1H-inddazole-2- carboxylic acid [44442-
ditnethfictinino-ethoxy)- tetrahydro-pyran-4-yll-2-
(4-methyl-piperidin-1-yI)- phenyll-amide id0 



N \ IrANH  SN--N 40 NC 1 ."....N.,....."... CD" Example 1, steps
(f)-(h); Example 2 NI-12(-`--- Br (US 2005131022 Al);   I ---NOH 50
4-Cyano-1H-hnidatole-2- carboxylic acid (2-(4-
mellzyl-piperidin-l-y0-4- 11-(2-pyrrolidin-1-yl-
ethoxy)-tetrahydro-pyran- 4-y1J-phenyl)-amide Ho N Net-40 



ON.,,--? NH N Example I, steps MO); Example 2 NH21.*--s-%."..... .0
NN ---" Br (US 2005131022 Al); a.-V---OH   51 4-Cyano-1H-imidazole-2-
carboxylic acid [4-(4- amino-tetrahydro-pyran4-y0-244-methyl-
piperidin-l-yo-phenyll- amide H0 N \I 



NC H2N NHr------  N.....' Example 1, Steps (0-(h); Example 4 NH2 lb N
Br (US 2005131022 Al); NH4OH 52 4-Cyano-1H-imidazole-2- carboxylic
acid 14-(4- dimethylamino- teirahydro-pyran-4-y0-2-
(4-methyl-piperidin-1-yI)- phenylkamide b_ ... Iz")., .."" 



0 Z N./ Example 1, Steps (0-(h); Example 4 NH r".Z so B (US
2005131022 Al); HNMe2      53 4-Cyano-1H-imidazole-2- carboxylic acid
12-(4- methyl-piperidin-1-y0-4- (4-pyrrolidin-1-yl-
te(rahydro-pyran-4-y1)- phenylkamide 



b Example 2005131022 1, Steps (t)-(h); Example 4 NH 40 N Sr (US Al);
OH 54 4-Cyano-1H-imidazole-2- carboxylic acid 1441,1-
dioxo-4-pyrrolidin-1-yl- hexahydro-126-thiopyran- 4-y0-2-(4-methyl-
piperidin-1-yl)-phenylp  b 0 " Example 1, Steps (t)-(h); 



Example 12 NHf.---- N 0 .../ Br (US 2005131022   amide  Example 4
Al); 0 a- s MCPBA; OH 55 4-Cyano-1H-imidazole-2- carboxylic acid
[4-(1- acetyl-4-pyrrolidin-1-ylpiperldin-4-y1)-2-(4-
merhyl-piperidin-l-y1)- phenylframide H0 



N-r-JL NH -- SN 0 a NC 0 Example 1, Steps (00)1 Example 4 NI-12 iii,"
N 4P-P Br (US 2005131022 Al); 0 a- N OA OH 56 4-Cyano-1H-bnidazole-2-
carboxylic acid P-(4,4- dimethyl-tyclohex-1-enyo- 4-(4-pyrrolidin-1-
ylmedzyl-tetrahydropyran-4-y1)-phenylPamide 



zm 0 c.) Example 26, step (b) CNN        57 4-Cyano-111-imidazole-2-
carboxylic acid 1444- dimethylaminomethyltetrahydro-pyran-4-yI)-2-
(4,4-dimethyl-cyclohex-1- eny1)-phenylkamide H0 N \ INH110 NC110
Example 



26, step (b) ENMe2   -N \   58 4-Cyano-11I-imidazole-2- carboxylic
acid 1444- dintethylanzinomethyl-1,1- dioxo-hexahydro-1.1.6-
tlziopyran-4-y0-2-(4,4- dimethyl-cyclohex-I-eny12- phenyl:I-amide '
Lc / \) Example 16, step (a); Example 12; Example 16, Steps 



(b)-(0; Example 25; Example 26, steps (a)-(b) CO2Me    S (Phosphorus,
Sulfur and Silicon and the Related Elements, 47(1- 2), 157-64
(1990)); MCPBA; HNMe2 59 4-Cyano-1H-bnidazole-2- carboxylic acid
P-(4,4- dimethyl-cyclohex-1-eny1)-4-(4-hydroxy-2,6-dimethyl
-tetrahydro-thiopyran-4- yb-phenylFamide H0 N NC 0 



s NH OH (r) Ex. 1, step 0 ...-^-----:11-- Khimiya Geterotsikliches
kikh Soedinenii, Sbornik, No. 2 (Kislorodsoden hashchie
Geterotsikly), 174-80, (1970)  60 4-Cyano-1H-imidazole-2- carboxylic
acid [2-(4,4- dimethyl-cyclohex-1-enyI)- 444-hydroxy-2,6-dinzethyl
-1,1-dioxo-Itexahydro-1.1.6- tlziopyran-4-y0-plzenyik amide 1-10  N \
NC 



NH . . OH Ex. 1, step (h) 0 A. "....-.....Q.--.., PO Journal of the
American Chemical Society, 9703), 3666-72, (1975).   01 0   



61 4-Cyatto-1H-imidazole-2- carboxylic acid 1244,4-
dimethyl-cyclohex-1-eny1)- 4(3-hydroxy-8,8-dioxo-8
2fi-thia-bicyclo[3.2.1joct- 3-y0-phenyl:I-amide H0 N \I NC pi, 01 0
NH * 0 OH Ex. 1, step (h) 01 0  Heterocycles 13 (Spee.Issue), 293-6,
(1979), 62 4-Cyano-1H-intidazole-2- carboxylic acid 1244,4-
dintethyl-cyclohex-1-eny1)- 4(3-hydroxy-8-methy1-8-a
za-bicyclof3.2.1joct-3-Y0- phenylj-amide 



H0 N \ INH NC0 7', * OH Ex. 1, step (h) N--P       63
4-Cyano-1H-bnidazole-2- carboxylic acid [2-(4,4-
dimethyl-cyclohex-1-enyo444-hydroxy-1,2,6-trimet
Ityl-piperidin-4-y1)- phenylkamide H0 N NC0 



OH Ex. 1, step (h) 0 it Journal of Organic Chemistry, 15 337-42,
(1950)         64 4-Cyano-111-imidazole-2- carboxylic acid P-(4,4-
dimethyl-cyclohex-1-enyI)- 4-(4-hydroxy-1,2,2,6,6-pe
niamethyl-piperidin-4-y1)- phenylkamide H0 N 



\ NC NH Si 101 OH Ex. 1, step (h) 0 /N EP 729947       65
4-Cyano-1H-imidazole-2- carboxylic acid P-(4,4-
dimethyl-cyclohex-1-eny1)- 444-(2-methoxy- ethylamin
o)-2,6-dimethy1-1,1-dioxo-
hexahydro-126-thiopyran4-yll-plieny1)-amide H0 N \I NC 



01 NH 410 * H N OMe Ex. 1, step (h) 0 O' '0 Journal of the American
Chemical Society, 97(13), 3666-72. (1975). _,OMe ,.---. H2N 66
carboxylic acid (244,4- dimethyl-cyclohex-1-eny1)-
411,2,2,6,6-pentamethyl- 4-(2-morpholin-4-ylethy(amino)-piperidin-4-
yll-phenyll-amide N 



1 N weio 4-Cyano-1H-bnidazole-2- NH  H Ex. 1, step (h) .. /N EP
729947 ro , H2N   67 3-01-14-[(4-Cyano-1H- imidazole-2-carbony1)-
amind-3-(4,4-dinzethyl- cyclohex-1-eny1)-phenyll-
1,2,6-trimethyl-piperldin- 4-ylaminol-propionic acid methyl ester H N
I 



\N NC 0 1101 NH  H N.. CO2Me Ex. I, step 0) 0 .. /N Journal of
Organic Chenzistly,15 337-42, (1950) 0 OMe H2N 



68 4-Cyano-111-inzidazole-2- carboxylic acid (2-01,4-
dimethyl-cyclohex-1-eny1)- 4-12,6-dimethy1-442-(4-m
etlzyl-piperazin-l-yI)-
ethylaminal-1,1-dioxohexahydro-126-thiopyran4-yI)-pheny1)-amide
, r, z,) Ex. I, step (h) 0 *S\. 0 0 Journal of the American Chemical
Society, 97(13), 



3666-72. (1975). r-Nr- H2N-----.N.---j 69 4-Cyano-1H-imidazole-2-
carboxylic acid [2- cyclohex-1-eny1-4- (4- hydroxy-1,2,6-trimethyl-
pWridin-4-yo-phenyll- amide H N \I NC 0 NH 0 OH ip Ex. 14, step (d) 0
---IN1 Journal of Organic 



Cheznistly,15 337-42, (1950)   70 4-Cyano-1H-inzidazole-2- carboxylic
acid [2- cyclohex-1-enyl-441,2,6- trimethy1-4-(2-morpholin-
4-yl-ethoxy9-piperidin-4- yll-phenyl)-anzide Ho N \I NC NH j$ AO o
Ex. 14, step (d) Ex. 2 0 --(11 / Journal of Organic Chenzisny, 15 



337-42, (1950)     CO     HO.---NL--) 71 4-Cyano-1H-imidazole-2- H0
0  



carboxylic acid [2- cyclohex-1-enyl-4-11,2,6-
trimethyI-4-(2-pyrrolidin- N 1 N1 NH 10 Ex. 14, step (d) Ex. 2
Jow-nal of  1-yl-eihoxy1)-piperidin-4- ylj-plienylitainide   Organic
Chemist01,15     337-42, (1950)   



HeN'2\13 72 4-Cyano-1H-imidazole-2- H0  0   N    carboxylic acid (2-
cyclohex-1-eny1-4-1442-[2 (1,1-dioxo-/A6- \ IN NC . NH 110 Ex. 14,
step (d) 



Ex. 2 ..,,t?--q. Journal of  thiontorpholin-4-yl)-
ethoxyl-1,2,6-trimethyl- piperidin-4-yl)-phenyl)- amide NL,so2
Organic Chemistiy,15 337-42, (1950) (--%%S02     H2NN')
(ChemPacific)  



Example 73 4-Cyano-1H-imidazole-2-carboxylic acid
(4-(4-aminamethyl-letrahydro-pyran-4-y1)-2-
(4,4-dimethyl-cyclohex-1-eny1)-phenylf-amide 5 H2N           a)
4-(4-Nitro-phenyl)-tetrahydro-pyran-4-carbonitrile NO2 A slurry of
NaH (95%, dry, 2.4 eq) in DMSO is treated with 4-(nitro-phenyl)- 10
acetonitrile (1 eq) portionwise and stirred at RT until Hy evolution
ceases. The mixture is treated with 1-bromo-2-(2-bromo-etboxy)-ethane
(1.2 eq) and stirred at 70 C for 3 h. The solution is diluted with
Et0Ac and washed with water. The organic layer is dried (MgS01) and
concentrated in vacuo. The residue is purified by silica gel
chromatography with an appropriate solvent to afford the title
compound. 15        b)
C-0-(4-Nitro-phenyl)-Mirahydra-pyran-4-yll-methylamine NO2 H2N
A solution of 4-(4-nitro-pheny0-tetrahydro-pyran-4-carbonitrile (as
prepared in the 20 previous step) in THF is treated with ZrCla and
NaBH4 (Synthesis, (12), 995-6 (1988)) at  RT. The mixture is diluted
with Et0Ac and washed with water. The organic layer is dried (MgSO4)
and concentrated in vacuo. The residue is purified by silica gel
chromatography with the appropriate solvent to afford the title
compound. 5 c)
[4-(4-Nitro-phenyl)-tetrahydro-pyran-4-ylmethyll-carbamk acid
tert-butyl ester 0 NO2  A solution of
C-P1-(4-nitro-phenyl)-tetrahydro-pyran-4-ylkmethylamine (as prepared
in the previous step) in THF is treated with BOC20 at RT. The mixture
is diluted 



10 with Et0Ac and washed with water. The organic layer is dried
(MgSO4) and concentrated in vacuo. The residue is purified by silica
gel chromatography with the appropriate solvent to afford the title
compound.           d)4-Cyano-1H-imidazole-2-carboxylic acid
[4-(4-anzinontethyl-tetrahydro-pyran15
4-y1)-2-(4,4-dimethyl-cyclolzex-1-enyl)-phenylkamide       The title
compound is prepared from [4-(4-nitro-pheny1)-tetrahydro-pyran-4-
ylmethylkcarbamic acid tert-butyl ester (as prepared in the previous
step) according the procedure in Example 22 step (c) and Example 1,
steps (e)-(g). 20 Example 74 4-Cyano-1H-imidazole-2-carboxylic acid
[4-(4-carbamoy1-1,1-dioxo-Itexahydro126thiopyran-4-y1)-2-(4,4-dimethy
l-cyclohex-1-enyl)-phenyll-amide        a)
4-(4-Nitra-pheny0-1,1-dioxo-hexahydro-1.16-thiopyran-4-carbonitrile
NO2 The title compound is prepared from 4-(nitro-phenyl)-acetonitrile
and 1-bromo-2- (2-bromo-ethanesulfony1)-ethane according to the
procedure in Example 73, step (a).      h)
4-(4-Nitra-pheny1)-1,1-dioxo-hexahydro-126-thiopyran-4-carboxylic
acid amide NO2 H2N 10       A solution of
4-(4-nitro-pheny1)-1,1-dioxo-hexahydro-1X6-thiopyran-4-carbonitrile
(as prepared in the previous step) in ethanol and water is treated
with NaB03 (Synthetic Communications, 20(4), 563-71, (1990)). The
mixture is diluted with Et0Ac and washed 15 with water. The organic
layer is dried (MgSO4) and concentrated in vacuo. The residue is
purified by silica gel chromatography with the appropriate solvent to
afford the title compound. c) 4-Cyano-1H-imidazole-2-carboxylic acid
14-(4-carbamoyl-1,1-dioxo-Itexahydro126thiopyran-4-y0-2-(4,4-dimethyl
-cyclohex-1-enyl)-plienyll-amide         The title compound was
prepared from
4-(4-nitro-pheny1)-1,1-dioxo-hexahydro1X6-thiopyran-4-carboxylic acid
amide (as prepared in the previous step) according to the 5 procedure
of Example 22, step (c) and Example 1, steps (e)-(g).
Example 75 4-Cyano-1H-imidazole-2-carboxylic acid
(2-(4,4-dimetIfyl-cyclohex-1-enyl)-4-14-1(2-
metlwxy-ethylamino)-merhyll-tetraltydro-pyran-4-yll-pheny1)-amide 10



a)
(2-Methoxy-eihyl)-14-(4-nitro-phenyl)-tetrahydro-pyran-4-yhnethylfami
ne NO2 0 15A solution of
C-[4-(4-nitro-phenyl)-tetrahydro-pyran-4-yl]-methylamine (as prepared
in Example 73, step (b)) in THF is treated with
1-bromo-2-methoxy-ethane and TEA. The mixture is diluted with Et0Ac
and washed with water. The organic layer is dried (MgSO4) and
concentrated in vacuo. The residue is purified by silica gel
chromatography with the appropriate solvent to afford the title
compound. 20      4)4-Cyano-1H-imidazole-2-carboxylic acid
(2-(4,4-dimethyl-cycloher-1-enyl)-4-
(44(2-methoxy-ethylamino)-methyll-tetrahydro-pyran-4-y1)-pheny1)-amid
e         The title compound is prepared from
(2-methoxy-ethyl)-[4-(4-nitro-pheny1)-
tetrahydro-pyran-4-ylmethyl]-amine (as prepared in the previous step)
according to the procedure in Example 22 step (c) and Example 1,
steps (e)-(g). 5 Example 76 4-Cyano-IH-imidazole-2-carboxylic acid
[2-(4,4-dimethyl-cyclohex-I-enyl)-4-(4-
methylaminomethyl-tetrahydro-pyran-4-y1)-phenyll-amide  10 a)
Methy114-(4-nitro-pheny1)-tetrahydro-pyran-4-yl-methyll-amine NO2 0
A solution of C14-(4-nitro-phenyl)-tetrahydro-pyran-4-ylkmethylamine
(as prepared in Example 73, step (b)) in DCM is treated with
formaldehyde according to the literature procedure found in J. Org.
Chem., 61, 3849-3862, (1996). The mixture is diluted IS with Et0Ac
and washed with water. The organic layer is dried (MgSO4) and
concentrated in vacuo. The residue is purified by silica gel
chromatography with the appropriate solvent to afford the title
compound.            b) 4-Cyano-1H-imidazole-2-carboxy1ic acid
12-(4,4-dimethyl-cyclohex-1-eny0-4- 20
(4-methylaminomethyl-tetrahydro-pyran-4-y0-phenylFamide  The title
compound is prepared from methy144-(4-nitro-pheny1)-tetrahydro-pyran-
4-yl-methylkamine (as prepared in the previous step) according to the
procedures in Example 22 step (c) and Example 1, steps (e)-(g). 5
Example 77 



4-Cyano-1H-imidazole-2-carboxylic acid
14-(1-acetyl-4-methylaminomethyl-piperidin-4-
y0-2-(4,4-dimethyl-cycloltex-1-erty1)-phenylframide  A0 10 a)
4-(4-Nitro-phenyl)-piperidMe-4-carbonitrile NO2 The title compound is
prepared from 4-(nitro-phenyl)-acetonitrile and mechlorethamine
hydrochloride according to the procedure in Example 73, step (a). 15
b) I-Acetyl-4-(4-nilro-phenyl)-piperidine-4-carbonitrile NO2
A solution of 4-(4-nitro-phenyl)-piperidine-4-carbonitrile (as
prepared in the previous step) in CH2Cl2 is treated with CH3COCL and
DIEA. The mixture is washed with water, and the organic layer is
dried (MgSO4) and concentrated in vacuo. The residue is purified by
silica gel chromatography with the appropriate solvent to afford the
title 5 compound.  c)
1-Acetyl-4-(4-nitro-pheny1)-piperidine-4-carboxylic acid NO2 0 HO 0
A solution of 1-acetyl-4-(4-nitro-phenyl)-piperidine-4-carbonitrile
(as prepared in the previous step) in Et0H and aqueous NaOH is heated
to reflux. The mixture is treated 10 with aqueous HC1 and extracted
with Et0Ac. The organic layer is dried over MgSO4 and concentrated in
vacuo. The residue is purified by reverse phase chromatography to
afford the title compound.  d) 4-Cyano-IH-itnidazole-2-carboxylic
acid
14-(1-aceiyl-4-methylaminomethyl-piperidin4-y0-2-(4,4-dimethyl-cycloh
ex-1-enyl)-phenyll-amide 15The title compound is prepared from
1-acety1-4-(4-nitro-pheny1)-piperidine-4- carboxylic acid (as
prepared in the previous step) according to the procedures in Example



20, Example 21 steps (a)-(b), Example 22 steps (c)-(d), and Example 1
steps (e)-(g). Example 78 20
4-Cyana-444-114-cyano-M-imidazele-2-carbonyl)-aminol-3-(4,4-dimethyl-
cyclohex-1- enyo-phenylPpiperidine-1-carboxylic acid amide   a)
4-Cyano-4-(4-nitro-pheny1)-piperidine-1-carboxylic acid amide S  NO2
The title compound is prepared from
4-(4-nitro-phenyl)-piperidine-4-carbonitrile (as prepared in Example
77, step (a)) using 4-nitro-phenyl chloroformate and ammonia in
1,4-dioxane according to the procedure in QSAR & Combinatorial
Science, 23(10), 854- 858 (2004). 10
b)4-Cyano-4-14-[(4-cyano-1H-imidazole-2-carbony1)-amino1-3-(4,4-dimet
hylcyclohex-1-eny1)-plzenyll-phmridine-1-carboxylic acid amide
The title compound is prepared from
4-cyano-4-(4-nitro-phenyl)-piperidine-1- carboxylic acid amide (as
prepared in the previous step) according to the procedures in 15
Example 22 step (c) and Example 1, steps (e)-(g).       The following
examples are produced according to procedures of previous examples
with the corresponding reagents as indicated in the table below:
Reagents   Ex- ample No. Name Structure Procedure 



Reference  79 4-Cyano-1H-imidazole-2- carboxylic acid [44(4-
ace04antino-methyl)- tetraltydro-pyran-4-y41-2-
(4,4-diethylcyclohex-1- enyl)-phenylkantide H0 \ N NC101 NH i HNyO
Ex. 73, steps (a)- (c); Ex. 22, step (c) and Ex. 1, steps (e)- (8) 41
e , 0' 0      



A- (WO 2005063705) 80 4-Cyano-111-pyrrole-2- carboxylic acid [441-
ace04-4- inethylaminomethylpiperidin-4-y0-2-(4,4-
diethyl-cyclohex-1-eny0- phenylkamide     / iz Ex. 77, steps (a) and
(b) 411      (WO 2005063705) 0 N 



OH \i NC (Canadian .1 Chew. 59, 2673 (1981)) 81
4-Cyano-1H-imidazole-2- carboxylic acid [2-(4,4-
dimethAcydohex-/-enyi)- 4-(4-methylaminomethyl-
1,1-dioxo-herahydro-126- ilziopyran-4-yo-phenyl]-  ; / \ Ex. 74, step
(a); Ex. 73, step (b)- (d); Ex. 76, step   amide(a)  Example 82
4-Cyano-1H-imidazole-2-carboxylic acid
(2-(4,4-dintethyl-cyclohex-1-eny1)-6-14-
(4-tnethyl-piperazin-1-y1)-tetrahydro-pyran-4-yll-pyridin-3-yll-amide



a) 4-Cyano-111-imidazole-2-carboxylic acid
12-(4,4-dimethyl-cyclohex-1-eny1)-6-(4-
hydroxy-tetrahydro-pyran-4-y1)-pyridin-3-yll-amide  10The title
compound was prepared from 5-cyano-1H-imidazole-2-carboxylic acid [6-
bromo-2-(4,4-dimethyl-cyclohex-1-eny1)-pyridin-3-yl]-amide (as
prepared in Example 32, step (d)) and tetrahydro-pyran-4-one
according to the procedure in Example 1, step (h).  b)
4-Cyano-111-imidazole-2-carboxylic acid
12-(4,4-dinzethyl-cycloltex-1-eny1)-6-14-(4-
methyl-piperazin-1-y0-tetrahydro-pyran-4-yll-pyridin-3-34)-amide
15The title compound is prepared from
4-cyano-1H-imidazole-2-carboxylic acid
[2-(4,4-dimethyl-cyclohex-1-eny1)-6-(4-hydroxy-tetrahydro-pyran-4-y1)
-pyridin-3-ylk amide (as prepared in the previous step) and
N-methylpiperazine according to the  procedure in Example 4.      The
following examples are produced according to procedures of previous
examples with the corresponding reagents as indicated in the table
below: Ex- ample No. Name   Structure Procedure Reference Reagents 83
4-Cyano-111-b"idazole-2- carboxylic acid P-(4,4-
dimethyl-cyclohex-l-enyg6-14-(2-morpholin-4-yl-
ethylamino)-tetrahydro- pyran-4-yg-pyridin-3-yg- amide 



H N   \ NC 1 0 I NH ip .- /NH v...../0 1---...N/Th Example 82 opi
B(OH)2 (Combi-Blocks) O'M 84 4-Cyano-1H-imidazole-2- carboxylic acid
(2-(4,4- diethyl-cyclohex-l-enyg-
614-(3-dinwthylaminopropoxy)-tetrahydropyran-4-ylppyridin-3-yg- amide
H N 



\ NC  0 NH io -- (NM e2 Example 82, step (a); Ex. 2 41 0"0       2
(WO 2005063705) HO NM e2 



85 4-Cyano-1H-imidazole-2- carboxylic acid (2-(4,4-
dimeffifi-cyckhex-1-eny0- 644-(4-ethyl-piperazin-1
-yg-tetrahydro-pyran-4- yll-pyridin-3-yg-amide H N   \ NC I 0 I NH i
N tiMNEt L., Ex. 82 0 B(OH)2 (Combi-Blocks) Et N C ) N H  



Example 86     4-Cyano-M-hnidazole-2-carboxylic acid
12-(4-methyl-piperidin-1-y0-4-(4-pyrrolidin-1- 5
ylmethyl-tetrahydra-pyran-4-yI)-phenyll-amide
a)443-(4-Methyl-piperidin-1-y0-4-nitro-phenylktetrahydro-pyran-4-carb
oxylic 10 acid methyl ester             The title compound is
prepared by the procedure of Example 16, step (a) using
tetrahydro-pyran-4-carboxylic acid methyl ester and
1-(5-bromo-2-nitro-pheny1)-4-methyl15 piperidine (US 2005131022 Al).
h)4-H-Amino-3-(4-methyl-piperidin-.1-y1)-phenylPtetrahydro-pyran-4-ca
rboxylic acid methyl ester           The title compound is prepared
by the reaction procedure of Example 16, step (b) using
443-(4-methyl-piperidin-1-y1)-4-nitto-phenyThtetrahydro-pyran-4-carbo
xylic acid 5 methyl ester (as prepared in the previous step).
c)444-114-Cyano-1-(2-irirnethylsilanyl-ethoxymeihyl)-1H-inddazole-2-c
arbonyll-
anzino)-3-(4-merhyl-piperidin-.1-A-phenylptetrahydro-pyran-4-carboxyl
ic acid methyl ester          The title compound is prepared by the
procedure of Example 16, step (e) using 4-
[4-amino-3-(4-methyl-piperidin-1
-y1)-phenyl]tetrahydro-pyran-4-carboxylic acid methyl ester (as
prepared in the previous step) and potassium
4-cyano-1-(2-trimethylsilanyl- 15
ethoxymethyl)-1H-imidazole-2-carboxylate (as prepared in Example 1,
step (d)).
d)4444(4-Cyana-1H-imidazole-2-carbonyl)-aminol-3-(4-tnethyl-piperidin
-1-y1)- 



plienylktefrahydro-pyran-4-carboxylic acid methyl ester        The
title compound is prepared by the procedure of Example 16, step (f)
using 4-
[4-{[4-cyano-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazole-2-carbo
nyl]-amino}-3-(4- 5
methyl-piperidin-l-y1)-phenyli-tetrahydro-pyran-4-carboxylic acid
methyl ester (as prepared in the previous step).
e)4-Cyano-1H-imidazole-2-carboxylic acid
[4-(4-hydroxynteihyl-tetrahydro-pyran-
4-y1)-2-(4-methyl-piperidin-1-y1)-pheny11-amide 10 15        The
title compound is prepared by the procedure of Example 25 using
4141-[(4-
cyano-1H-imidazolc-2-carbonyl)-amino]-3-(4-methyl-piperidin-l-y1)-phe
nyll-tctrahydropyran-4-carboxylic acid methyl ester (as prepared in
the previous step).      4-Cyano-1H-iinidazole-2-carboxylic acid
[4-(4-forntyl-tetrahydra-pyran-4-y1)-2-
(4-aledzyl-piperidin-1-y1)-phenylkamide           The title compound
is prepared by the procedure of Example 26, step (a) using 4-
cyano-1H-imidazole-2-carboxylic acid
[4-(4-hydroxymethyl-tetrahydro-pyran-4-y1)-2-(4- 5
methyl-piperidin-l-y1)-phenylkamide (as prepared in the previous
step). g)4-Cyano-111-imidazole-2-carboxylic acid
[2-(4-methyl-piperidin-l-y1)-4-(4-
pyrrolidin-1-ylmethyl-tetrahydro-pyran-4-y0-phenylkamide 10The title
compound is prepared by the procedure of Example 26, step (b) using
4- cyano-1H-imidazole-2-carboxylic acid
[4-(4-formyl-tetrahydro-pyran-4-y1)-2-(4-methylpiperidin-1-y1)-phenyl
kamide (as prepared in the previous step) and pyrrolidine. Example 87
154-Cyano1H-imidazole-2-carboxylic acid
H-(4-cyano-1,1-dioxo-hexalzydro-.116-
thiopyran-4-y0-2-(4,4-dimethyl-cyclohex-1-enyl)-phenyll-amide 



a)
4-(4-Nitro-phenyl)-1,1-dioxo-hexahydro-12?25-thiopyran-4-carbonitrile
NO2              A slurry of NaH (71.4 mg, 1.79 mmol, 60% dispersion)
in HMSO (3 niL) and THE (1 mL) was treated with solid
(4-nitro-phenyl)-acetonitrile (121 mg, 0.744 mmol) and stirred at RT
for 3 min. A solution of 1-bromo-2-(2-bromoethanesulfonyI)-ethane 5
(250 mg, 0.893 nunol) in THE (3 mL) was added, and the mixture was
heated to 70 C for 1.5 h. The mixture was partitioned between Et0Ac
(100 raL) and water (75 mL), and brine (25 mL) was added. The aqueous
layer was extracted with EtOAc (1 x 50 mL). The combined organic
layers were dried over MgSO4 and concentrated in vacuo. Silica gel
chromatography of the residue on a 20-g Isolute SPE column with 10-50
% Et0Ac-hexane 10 afforded the title compound (205 mg, 98 %) as a
white solid. 'H-NMR (CDC13; 400 MHz): 88.33 (d, 211, I = 8.8 Hz),
7.75 (d, 2H, I = 8.8 Hz), 3.64-3.52 (m, 211), 3.29-3.19 (m, 2H),
2.88-2.76 (m, 2H), 2.54-2.44 (m, 2H). b)
4-(4-Amino-phenyl)-1,1-dioxo-hexahydro-1X6-thiopyran-4-carbonitrile
NI-12 c 15o       A suspension of
4-(4-nitro-phenyl)-1,1-dioxo-hexahydro-IX6-thiopyran-4- carbonitrile
(205 mg, 0.731 mmol, as prepared in the previous step) in Et0H (5
InL) and water (5 mL) was treated with solid NH4C1 (204 mg, 3.66
mmoI) and Fe powder (392 mg, 7.31 mmol) and heated to 50C for 1.5 h.
The cooled mixture was filtered through Celite, 20 and the filter
cake was washed with Me0H. The solvents were evaporated in vacuo. The
residue was diluted with water (30 mL) and extracted with EtOAc (2 x
30 mL). The combined organic layers were dried over Mg304 and
concentrated in vacuo. Silica gel  chromatography of the residue on a
50-g Varian MegaBond Elut SPE column with 50 % Et0Ac-hexane afforded
the title compound (114 mg, 62 %) as a pale yellow solid Mass
spectrum (ESL nth): Calcd. for C121-441'1202S, 251.1 (M+H), found
251.2. 5 c)
4-(4-Amino-3-bronto-phetty1)-1,l-dioxo-hexahydro-146-thiopyran-4-carb
onitrile Br  



NH2  A solution of
4-(4-amino-pheny1)-1,1-dioxo-hexahydro-1X6-thiopyran.4. carbonitrile
(114 mg, 0.455 mmol, as prepared in the previous step) in CH2Cl2 (15
mL) was cooled to 0 C, treated with solid NBS (77.0 mg, 0.433 mmol),
and stirred at that 10 temperature for 30 min. The mixture was
diluted with CH2C12 (20 mL) and washed with satd aq NaHCO3 (1 x 20
nth). The aqueous layer was extracted with CH2Cl2 (1 x 20 mL). The
combined organic layers were dried over MgSO4 and concentrated in
vacuo. Silica gel chromatography of the residue on a 50-g Varian
MegaBond Elut SPE column with 50 % Et0Ac-hexane afforded the title
compound (136 mg, 90 %) as a white solid. 1H-NMR 15(CDC13; 400 MHz):
S 7.53 (d, 1H, J = 2.0 Hz), 7.23 (dd, 1H, J = 8.4, 2.0 Hz), 6.79 (d,
1H, J = 8.0 Hz), 4.40-4.15 (br s, 2H), 3.60-3.45 (m, 2H), 3.26-3.11
(m, 2H), 2.78-2.63 (m, 2H), 2.51-2.38 (m, 2H).      (1)
4-14-Amino-3-(4,4-dimethyl-cyclohex-1-eny1)-phenyll-1,1-dioxo-hexahyd
ro-126- 20 thiopyran-4-carbonifrile         A solution of
4-(4-amino-3-bromo-phenyl)-1,1-dioxo-hexahydro-1X6-thiopyran-4-
carbonitrile (109 mg, 0.332 mmol, as prepared in the previous step)
in DMF (4 mL) was treated with
2-(4,4-dimethyl-cyclohex-1-eny1)-4,4,5,5-tetramethy141,3,2]
dioxaborolane (94.1 mg, 0.398 mmol) and aq Na2CO3 (1.32 inL, 2.66
mmol, 2.0 M). The mixture was 5 degassed via sonication, placed under
Ar, treated with Pd(dppf)C12 (24.3 mg, 0.034 mmol), and heated to 60
C for 24 h. The cooled mixture was diluted with Et0Ac and water. The
aqueous layer was extracted with Et0Ac (4 x). The combined organic
layers were dried over MgSO4 and concentrated in vacuo. Purification
of the residue by silica gel chromatography on a 10-g Isolute SPE
column (FlashMaster system) with 25 % Et0Ac- 10 hexane afforded the
title compound (119 mg, 100 %) as a white solid. Mass spectrum (ESI,
m/z): Calcd. for C20F126N202S, 359.2 (M+H), found 359.3.
e)4-Cyano-I-(2-trintethylsilanyl-ethoxymethyl)-1H-imidazole-2-carboxy
lie acid [4-(4-
eyano-1,1-dioxo-hexahydro-Itthiopyran-4-y1)-244,4-dintethyl-cycleher-
1-eny1)- 15 phenylfrantide 0 '0       A solution of
444-amino-3-(4,4-dimethyl-cyclohex-1-eny1)-phenyll-1,1-dioxohexahydro
-1X6-thiopyran-4-carbonitrile (119 mg, 0.332 mrnol, as prepared in
the previous step) and
4-cyano-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazole-2-carboxylat
e 20 potassium salt (123 mg, 0.398 mmol, as prepared in Example 1,
step (d)) in CH2C12 (10 nth) was treated with PyBroP (217 mg, 0.465
nunol) and DMA (231 AL, 1.33 mmol) at room temperature for 45 min.
The mixture was diluted with CH2C12 (30 mL) and washed with satd aq
NaHCO3 (1 x 30 mL). The aqueous layer was extracted with CH2C12 (1 x
30 mL), and the combined organic layers were dried over MgSO4 and
concentrated in vacuo. 25 Silica gel chromatography of the residue on
a 20-g Isolute SPE column (FlashMaster  system) with 10-25 %
Et0Ac-hexane afforded the title compound (193 mg, 95 %) as an
off-white solid. Mass spectrum (ESL m/z): Calcd. for C311:141N304SSi,
608.3 (M+H), found 608.3. 



5 j) 4-Cyano-1H-imidazole-2-carboxylic acid
14-(4-cyano-1,1-dioxo-hexahydro-1.1.6-
thlopyran-4-y1)-2-(4,4-dimethyl-cyclohex-1-eny1)-phenylkamide       A
solution of
4-cyano-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazole-2-
carboxylic acid
[4-(4-cyano-1,1-dioxo-hexahydro-1X6-thiopyran-4-y1)-2-(4,4-dimethylcy
clohez-1-eny1)-phenylkamide (193 mg, 0.318 mmol, as prepared in the
previous step) in 10 CH2C12 (10 mL) was treated with TPA (2 mL) and
stirred at RT for 3 h. Et0H (5 mL) was added, and the mixture was
concentrated to dryness. The residue was taken up in CH202 and
carefully washed with satd aq NaHCO3 (1 x). The aqueous layer was
extracted with CH2C12 (1 x), and the combined aqueous layers were
dried over Mg804 and concentrated in vacuo. Silica gel chromatography
of the residue on a 20-g Isolute SPE column 15 (FlashMaster system)
with 25-50 % Et0Ac-hexane afforded the title compound (50.4 mg, 33 %)
as a white solid. 1H-NMR (CD30D; 400 MHz): 5 8.39 (d, 1H, J = 8.8
Hz), 8.01 (s, 1H), 7.53 (dd, 1H, J = 8.8, 2.0 Hz), 7.42 (d, 111, J =
2.0 Hz), 5.85-5.80 (m, 111), 3.59-3.46 (m, 211), 2.81-2.69 (m, 2H),
2.62-2.52 (m, 211), 2.39-2.32 (m, 2H), 2.17-2.10 (m, 211), 1.68-1.58
(m, 411), 1.13 (s, 611). Mass spectrum (ESI, m/z): Calcd. for
C231127N303S, 20 478.2 (M+H), found 478.2.  Example 88
4-Cyano-1H-inddaz,ole-2-carboxylic acid
P-(4,4-dimethyl-cyclohex-1-eny1)-4-('4-
hydroxy-2,2,6,6-tetramethylatrahydra-pyran-4-A-phenylkamide 25   The
title compound was prepared as described in Example 1, step (h) using
4-  cyano-1H-imidazole-2-carboxylic acid
[4-bromo-2-(4,4-dimethyl-cyclohex-1-eny1)- phenyl]-amide (as prepared
in Example 1, step (g) and 2,2,6,6-tetramethyl tetrahydropyran-4-one
(WO 2005012220). 11I-NMR (CD30D; 400 MHz): 5 8.16 (d, 1H, J 5= 8.4
Hz), 7.98 (s, 111), 7.38 (dd, 1H, J = 8.4, 2.0 Hz), 7.34 (d, 1H, J =
2.0 Hz), 5.74 (br s, 111), 2.32 (m, 211), 2.08 (in, 211), 1.87 (in,
411), 1.56-1.58 (m, 811), 1.56 (s, 611), 1.21 (s, 61-1). Example 89
10 4-Cyano-.1H-imidazole-2-carboxylic acid
[2-(4,4-dimethyl-cyclohex-1-eny1)-4-(4-
hydroxy-l-methoxy-2,2,6,6-tetramethyl-piperidin-4-y0-phenyll-amide
The title compound was prepared as described in Example 1 step (h)
using 4- 15cyano-IH-imidazole-2-carboxylic acid
[4-bromo-2-(4,4-dimethyl-cyclohex-1-eny1)- 



phenyl]-amide (as prepared in Example 1, step (g) and
1-methoxy-2,2,6,6-tetramethylpiperidin-4-one (WO 9854174). 1H-NMR
(CD30D; 400 MHz): 5 8.21(d, 111, J= 8.4 Hz), 8.01 (s, 111), 7.45 (dd,
111, J = 8.4, 2.0 Hz), 7.37 (d, 1H, J = 2.0 Hz), 5.75 (br s, 1H),
4.08 (s, 311), 2.35 (m, 4H), 2.09 (m, 411), 1.72 (s, 611), 1.61 (m,
2H), 1.50 (s, 611), 1.10 (s, 6H). 20 Mass spectrum (ESI, m/z): Calcd.
for C29H39N503, 506.3 (M+H), found 506.3. Example 90
4-Cyano-1H-imidazole-2-carboxylic acid
(2.-(4,4-dimethyl-cyclehex-1-eny1)-4-14-
hydroxy-1-(2,2,2-trij7uoro-elhyl)-Averidin-4-yll-phenyll-amide   F3C
The title compound was prepared as described in Example 1, step (h)
using 4- cyano-111-imidazole-2-carboxylic acid
[4-bromo-2-(4,4-dimethyl-cyclohex-1-eny1)- phenyl]-amide (as prepared
in Example 1, step (g) and 1-(2,2,2-trifluoro-ethyl)-piperidin4-one
(WO 9621452). 11-1-NMR (CD30D; 400 MHz): 8 12.9 (br s, 1H), 9.62 (s,
1H), 8.21 (d, 1H, J = 8.4 Hz), 7.63 (s, 111), 7.38 (dd, 111, 3 = 8.4,
2.0 Hz), 7.24 (d, 1H, J = 2.0 Hz), 5.73 (br s, 1H), 4.13 (m, 211),
2.91-3.23 (m, 411), 1.93-2.32 (m, 411), 1.53 (m, 214), 1.08 (s, 6H).
Mass spectrum (EST, m/z): Calcd. for C26H30F3N502, 502.5 (M+H), found
502.2. 10 Example 91 4-Cyano-1H-insidazole-2-carboxylic acid
(2-(4,4-dimethyl-cyclohex-1-eny1)-4J4-
hydroxy-2,2,6,6-tetramethyl-1-(2,2,2-trifluoro-ethyl)-piperidin-4-yik
phenylfratnide  To a solution of
2,2,6,6-tetramethy1-1-(2,2,2-trifluoro-ethyl)-piperidin-4-ol (780 mg,
3.25 nunol; Phys. Org. Chem., 16(3), 175-182(2003)) in DCM (50 mL)
Dess-Martin periodinane (1.6 g, 3.2 mmol; Adv. Syn. Catalysis, 346,
111-124 (2004)) was added portionwise at 0 C. The resulting mixture
was stirred at RT for 48 h, diluted with satd 5 NaHCO3 (50 mL) and
was extracted with DCM (3 x 25 mL). The organic layers were combined,
dried (Na2SO4) and concentrated in vacuo. The resulting oil was
chromatographed on silica (10-50% Et0Ac/hexane) to obtain the title
compound 309 mg, 40%. Mass spectrum (ESL m/z): Calcd. for C11H18F3N,
238.1 (M+H), found 238.0. 10 b)4-Cyano4H-hnidazole-2-carboxylic acid
12-(4,4-dimethyl-cycloheic-1-enyl)-4-14-
hydroxy-2,2,6,6-tetramethyl-1-(2,2,2-tiffluoro-ethyl)-piperidin-4-y1J
-phenyl)-amide The title compound was prepared as described in
Example 1, step (h) using 4-cyano-114- imidazole-2-carboxylic acid
[4-bromo-2-(4,4-dimethyl-cyclohex-1-eny1)-phenyl]-amide 



(as prepared in Example 1, step (g) and
2,2,6,6-tetramethy1-1-(2,2,2-trifluoro-ethyl)- 15 piperidin-4-one (as
prepared above). 1H-NMR (CD30D; 400 MHz): 38.22 (d, 1K, J = 8.4 Hz),
7.98 (s, 1H), 7.43 (dd, 1H, J = 8.4, 2.0 Hz), 7.33 (d, 1H, J = 2.0
Hz), 5.73 (br s, 1H), 4.18 (m, 2H), 2.28- 2.36 (n, 4H), 2.08 (n, 4H),
1.73 (s, 6H), 1.58 (m, 2H), 1.42 (m, 6H), 1.08 (s, 6H). Mass spectrum
(ESI, tn/z): Calcd. for C301138F3N502, 558.3 (M+11), found 558.0. 20
Example 92 4-Cyano-111-imidazole-2-carboxylic acid
[2-(4,4-dimethyl-cycloltex-1-eny1)-4-(3-
hydroxy-8-oxa-bicyclo[3.2.1act-3-y1)-phenyikandde  25  The title
compound was prepared as described in Example 1, step (h) using 4-
cyano-1H-imidazole-2-carboxylic acid
[4-bromo-2-(4,4-dimethyl-cyclohex-1-eny1)- phenyl]-amide (as prepared
in Example 1, step (g)) and 8-oxa-bicyclo[3.2.1]octan-3-one (Liebigs
Annalen der Chenzie, (1), 1-5 (1987)). 11-1-NMR (CDC13; 400 MHz): 8
11.69 (br 5s, 111), 9.56 (s, 111), 8.36 (d, 1H, J= 8.4 Hz), 7.70 (s,
1H), 7.48 (dd, 1H, J = 8.4, 2.0 Hz), 7.30 (d, 1H, J = 2.0 Hz),
5.79-5.74 (m, 1H), 4.58-4.50 (m, 2H), 2.48-2.41 (m, 2E1), 2.40- 2.37
(m, 2H), 2.32-2.25 (m, 213), 2.12-2.07 (in, 2E1), 2.05-1.96 (m, 2H),
1.83-1.76 (m, 213), 1.57-1.53 (m, 211), 1.10 (s, 613). Mass spectrum
(ESI, m/z): Calcd. for C261-133N403, 447.2 (M+H), found 447.1. 10
Example 93  4-Cyano1H-imidazole-2-carboxylic acid
[2-(4,4-dimeihyl-cyclohex-1-enyl)-4-(3-
hydroxy-1,5-dimethyl-8-oxa-bicycla(3.2.1Joct-3-A-phenylkamide  15 The
title compound was prepared as described in Example 1, step (h) using
4- cyano-1H-imidazole-2-carboxylic acid
[4-bromo-2-(4,4-dimethyl-cyclohex-1-eny1)- phenyl]-amide (as prepared
in Example 1, step (g)) and
1,5-dimethy1-8-oxabicyclo[3.2.1]octan-3-one (J. Gig. Chem., 64(10),
3398-3408 (1999)). 1H-NMR (HMSO- 20d5; 400 MHz): d 14.25 (bs, 1H),
9.72 (s, 1H), 8.29 (s, III), 7.90 (d, 1H, J = 8.3 Hz), 7.33 (dd, 1H,
3= 2.3, 8.6 Hz), 7.27 (m, 111), 5.65 (it, 1H), 4.88 (s, 111),
2.42-2.37 (m, 2H), 



2.26-2.22 (m, 213), 1.95 (m, 213), 1.81-1.71 (m, 4H), 1.53 -1.47 (m,
4H), 1.23 (s, 613), 1.00 (s, 611). Mass spectrum (ESI, m/z): Calcd.
for C281-134N403, 475.2 (M+1), found 475.1.  Example 94
4-Cyano-1H-imidazole-2-carboxylic acid
(4-(3-cyano-1,5-dimethy1-8-oxabicyclo13.2.1Joct-3-y0-2-(4,4-dimethyl-
cyclohex-benyo-phenylfamide  5 To a slurry of
4-cyano-1H-imidazole-2-carboxylic acid
[2-(4,4-dimethyl-cyclohex-1-eny1)-
4-(3-hydroxy-1,5-dimethyl-8-oxa-bicyclo[3.2.1]oct-3-y1)-phenyThamide
(21 mg, 0.044 mmol, as prepared in Example 93) inl mL of DCM at 0 C
was added TMSCN (25 pL, 10 0.19 mmol) followed by SnC14 (4 mg, 0.01
nunol) dissolved in 0.08 rnL of DCM. The reaction was warmed to room
temperature and again treated with 25 AL of TMSCN and then SnC14 (8
mg, 0.02 inmol) in 0.2 mL of DCM. After the reaction became
homogeneous 1 na, of Me0H was added followed by 2 mL of water. The
mixture was stirred for 5 mm, CHCb (5 mL) was added and the layers
were separated. The organic 15 layer was dried (Na2SO4) and
concentrated in vacuo. Purification of the residue twice by
preparative TLC (5% Me0H-CHC13, then 50% Et0Ac-hexanes) afforded the
title compound (6 mg, 28%). 11-1-NMR (CD300; 400 MHz): 8 8.09 (d, 1H,
J = 8.3 Hz), 7.70 (s, 111), 7.27-7.23 (m, 111), 7.16-7.12 (m, 1H),
5.66-5.64 (m, 111), 2.80-2.56 (m, 411), 2.22- 2.14 (m, 2H), 2.02-1.97
(m, 2H), 1.81-1.77 (m, 411), 1.51-1.46 (m, 2H), 1.25 (s, 311), 1.25
20(s, 111), 0.98 (s, 611). Mass spectrum (ESI, m/z): Calcd. for
C291133N502 484.2 (M+1), found 484.0. Example 95
4-Cyano-1H-lynidazole-2-carboxylic acid
[4-(4-cyano-2,2,6,6-tetrainethyl-teirahydro- 25
pyran-4-y1)-2-(4,4-diinedzyl-cyclohex-1-enyo-phenylkamide         The
title compound was prepared as described in Example 94 using
4-cyano-1Hiinidazole-2-carboxylic acid
[2-(4,4-dimethyl-cyclohex-1-eny1)-4-(4-hydroxy-2,2,6,6-tetra- 5
methyl-tetrahydro-pyran-4-y1)-phenyl}-amide (as prepared in Example
88): 11-I-NMR (CD30D; 400 MHz): 68.47 (d, 1H, J = 8.6 Hz), 8.00 (s,
1H), 7.62 (dd, 1H, J = 2.5, 8.6 Hz), 7.52 (m, 111), 5.94 (m, 1H),
2.53-2.49 (m, 4H), 2.25 (m, 211), 2.02-1.99 (m, 211), 1.79- 1.75 (m,
811), 1.45 (s, 611), 1.25 (s, 611) Mass spectrum (ESI, m/z): Calcd.
for C29H33N302, 486.2 (M+H), found 486.2. 10 IV. Results Fluorescence
Polarization Competition Immunoassay 



An autophosphorylation, fluorescence polarization competition
immunoassay was used to determine the potency for c-fms inhibition
exhibited by selected compounds of 15 Formula I. The assay was
performed in black 96-well microplates (LJL BioSystems). The assay
buffer used was 100 mM 4-(2-hydroxyethyppiperazine 1-ethanesulfonic
acid (HEPES), pH 7.5, 1 mM 1,4-dithio-DL-threitol (DTT), 0.01 % (v/v)
Twecn-20. Compounds were diluted in assay buffer containing 4 %
dimethylsulfoxide (DMSO) just prior to the assay. To each well, 5 itL
of compound were added followed by the addition of 20 3 'IL of a mix
containing 33 riM c-fins (Johnson & Johnson PRD) and 16.7 mM MgC12
(Sigma) in assay buffer. The kinase reaction was initiated by adding
2 sL of 5 mM ATP (Sigma) in assay buffer. The final concentrations in
the assay were 10 nM c-fins, 1 mM ATP, 5 inM MgC12, 2 % DMSO. Control
reactions were ran in each plate: in positive and negative control
wells, assay buffer (made 4 % in DMSO) was substituted for the 25
compound; in addition, positive control wells received 1.2 III, of 50
mM  ethylenediaminetetraaceticacid (EDTA).       The plates were
incubated at room temperature for 45 min. At the end of the
incubation, the reaction was quenched with 1.2 !AL of 50 mM EDTA
(EDTA was not added to the positive control wells at this point; see
above). Following a 5-mM incubation, 5 each well received 10 AL of a
1:1:3 mixture of anti-phosphotyrosine antibody, 10X, PTK green
tracer, 10X (vortexed), FP dilution buffer, respectively (all from
PanVera, cat. # P2837). The plate was covered, incubated for 30 min
at room temperature and the fluorescence polarization was read on the
Analyst. The instrument settings were: 485 nm excitation filter; 530
nm emission filter; Z height: middle of well; 0 factor: 0.93. Under
10 these conditions, the fluorescence polarization values for
positive and negative controls were approximately 300 and 150,
respectively, and were used to define the 100 % and 0 % inhibition of
the c-fins reaction. The reported IC50 values are averages of three
independent measurements. CSF-1-Driven Mouse Bone-Marrow Derived
Macrophages Assay 15Macrophages are derived by culturing mouse bone
marrow in alpha-MEM supplemented with 10% FCS and 50 ng/ml
recombinant mouse CSF-1 in bacteriologic dishes. On the sixth day,
macrophages are detached from dishes, washed, and resuspended to 0.05
million cells/ml in alpha-MEM containing 10% FCS. One hundred ul of
cell suspension are distributed per well into 96 well culture plates.
Wells are further 20 supplemented with the addition of 50 ul media
containing 15 ng/ml CSF-1, 3 uM Indomethacin, and 3X of a dilution
series of test compounds. The cells are cultured for 30 his at 37
degrees and 5%CO2. During the final six hours, cultures are
supplemented with an additional 30 ul of media containing a 1:500
dilution of bromodeoxyuridine (BrDU). At the end of the culture
period, the plates are spun at 1000 RPM for 1 minute and 130 ul 25 of
media is removed with a pipet and replaced with 150 ul of fixative
solution for 1 hour @ room temperature. The fixative is then
dispelled from the plates and the plates allowed to air dry.
Incorporation of BrDU into the fixed, dried cells is quantified using
a specific ELISA.  Table 2 lists the assay results for representative
compounds of the invention. 



TABLE 2 Example #  1 nM c-fins; peptide Pi assay IC-50 (uM) mCSF
driven proliferation BMDM (Mouse) IC-50 (uM) 1  0.0007 0.004 2
0.00042 0.0022 3  0.0017 N/A 4 



0.0018 0.014 5  0.0005 0.0024 6  0.0016 0.015 7  0.00067 0.011 8
0.004 0.015 9  



0.0019 0.1 10  0.0079 >0.3 11  0.0029 0.035 12  0.0011 0.031 13
0.0008 0.0081  14  



0.0039 0.0095 15  0.0029 0.014 16  0.00067 0.046 17  0.00056 >0.3 18
0.0036 0.3 19  0.0018 



0.019 20  0.0018 0.02 21  0.0016 0.0079 22  0.0008 >0.3 23  0.0064
>0.3 24  0.0008 0.014 



25  0.00049 0.0065 26  0.003 0.0053 27  0.0029 0.0045 28  0.0084
0.028 29  0.0016 0.011 30 



0.0032 0.007  31  0.0014 0.003 32  0.0032 0.019 33  0.0037 0.033 34
0.0015 0.0172 35 



0.0007 0.0058 87  0.0011 0.0082 88  0.0024 0.0064 89  0.013 0.02 90
0.0065 0.04 91  



-0.21 0.061 92  0.0022 0.012 93  0.0029 0.0089 94  0.082 >0.1 95
0.026 0.029        While the foregoing specification teaches the
principles of the present invention, with examples provided for the
purpose of illustration, it will be understood that the practice of
the 5 invention encompasses all of the usual variations, adaptations
and/or modifications as come within the scope of the following claims
and their equivalents. 



All publications disclosed in the above specification are hereby
incorporated by reference in full.  The claimed invention is: 1. The
novel compounds of Formula I    or a solvate, hydrate, tautomer or
pharmaceutically acceptable salt thereof, wherein:    N-N 4 , or 10
wherein each R4 is independently H, F, Cl, Br, I, OH, OCH3, OCH2CH3,
SCuJoalkyl, SOC(1_4)alkyl, SO2C0.4)aLkyl, -Co.3)alkyl, CO2Rd, CONaf,
C=CRg, or CN; wherein Rd is H, or -00_3)alkyl; le is H, or
-C(I_3)alkyl; 15RI is H, or -C(13)alkyl; and Rs is H, -CH2OH, or
-CH2CH2OH; 



R2 is cycloalkyl, spiro-substituted cycloalkenyl, heterocyclyl,
spirosubstituted piperidinyl, thiophenyl, dihydrosulfonopyranyl,
phenyl, furanyl, tetrahydropyridyl, 20or dihydropyranyl, any of which
may be independently substituted with one or two       of each of the
following: chloro, fluoro, hydroxy, Co..3)alkyl, and C0.4)alky1; Z is
H, F, or CH3; J is CH, or N;   wherein 121 is -Comalkyl, ORa, -CN,
-NA1A2, -S02CH3, cooaa, -CO2CH3, -CH2- NA1A2, -CONA1A2, -CH2ORa,
-0CoaoalkylORa, -NHCH2CH2CO2Ra, -NHCH2CH201r, - NRaCH2CH2NAIA2,
-0Comalky1NA1A2, -OCH2CO2122, -CH2CO21r, -CH2CH2S02Co_ 5 Loallryl,
-S02CH2CH2NA1A2, -SOCH2CH2NAIA2, -SCH2CH2NA1A2, - NHSO2CH2CH2NAIA2,
phenyl, imidazolyl, thiazolyl, 41141,2,4]oxadiazol-5-onyl,
4HllYaolo{2,3-bbyrazinyl, pyridinyl, [1,3,4]oxadiazolyl,
4H-[1,2,4]triazolyl, tetrazolyl, pyrazolyl, [1,3,5]triazinyl, and
[1,3,4]thiadiazoly1;      le and RY are independently H or
-00.4)alky1, wherein both Itz may have either syn 10or anti
stereochemistry; alternatively both Rz in a syn relationship may be
taken together to form -(CH2),,-, where n is 2 or 3; R3 is H,
C0_4)a1ky1, C(l_3)alkyl-CF, CH2CH2NH2, CH2CH201r, -COCH3, CONH2, or
CO21e; 15 At is H, -C(l)alkyl, or CH2CH2OR3; A2 is H,CORa,
CH2CON(CH3)2, -CH2CH2ORa, -CH2CH2SC(L_4)a1kyl, - CH2CH2S0Comalkyl, or
-CH2CH2S02Comalkyl;                alternatively, Al and A2 may be
taken together with their attached nitrogen 20to form a heterocyclic
ring selected from the following:  Rs) \ Ra).Th 0111- )-/ 



Rs (3--\Rs)Th )sNI- 0.sNJ- Re 0/,,  Rs $)_INtN_1- Rs wherein le is H
or C(14)alkyl; Ira is H or Co_4)alkyl; and  Rbb is
H,-CH2CH2OCH2CH2OCH3, -CH2CO2H, -C(0)Co_4oalkyl, or -
CH2C(0)Coma1ky1. 2. A Compound of Claim 1 wherein    Z is H; Xis
RIr,RI RY ,n RY--1' R;>i R  RzRz 



R1 Ry or Rz   wherein le is -OH, -CN,-302CH3, -00011", -CO2CH3,
-CH2-NA1A2, - 10CONAIA2, -CH201r, -NHCH2CH2CO21e, -NHCH2CH20128,
-NHCH2CH2NAIA2, - 0C(j.4)alkylNAIA2, -OCH2CO21r, or tetrazolyl; Al is
H, or -CH3;  A2 is H, -CH2CH2OCH3, -COCH3, or -C113;  alternatively,
Al and A2 may be taken together with their attached nitrogen to form
a heterocyclic ring selected from the following: RaaRa) \ Ra\Ra 0NT
1,,, )Th ?Ra)_Th R--N Nt CO-/ RaaRaRaRa Ra Ra rc:\N4-S, )_Th 



Ni zil, 1, and, Ra 5Ra is H, or -Comalkyl; R" is H, or -Co_coalicyl;
Rbb is H, _ RY is H, or -C113; le is B, -CH3, or may be taken
together as -CH2CH2-; 10R3 is H, -CH2CF3, -COCH3, -CH3, -CO2CH3,
-CONH2, or -CO2H. as well as solvates, hydrates, tautomers and
pharmaceutically acceptable salts thereof. 3. A compound of Claim 2
wherein    1RYgRY nzgRY    wherein RI is -OH, -CN,-S02CH3, -COOH,
-CO2CH3, -CH2-NAIA2, - CONH2, -CON(CH3)2, -CH2OH, -OCH2CH2N(CH3)2,
-NHCH2CH2CO2CH3, -  5 NHCH2CH2OCH3, -NHCH2CH2NA1A2,-0Co_dualkyINAIA2,
-OCH2CO2H, or tetrazolyl; 



A' is H, or -CH3; A2 is H, -CH2CH2OCH3, -COCH3, or -CH3;
alternatively, Al and A2 may be taken together with their attached
nitrogen to form a heterocyclic ring selected from the following:
onNt Rbb-NnNt ,SC\N-1- NCN-1-  3 5  and CN-1"  is _ 1-2 Co_oaLkyl,
-CH2CO2H or -COCH3; RY is 1-1, or -CH3; 10Itz is H, -CH3, or may be
taken together as -CH2CH2-; 12.3 is H, -CH2CF3, -COCH3, -CH3,
-CO2CH3, -CONH2, or -CO2H. as well as solvates, hydrates, tautomers
and pharmaceutically acceptable salts thereof. 4. A compund of Claim
3 wherein         as well as solvates, hydrates, tautomers and
pharmaceutically acceptable salts thereof. 20 5. A compund of Claim 4
wherein W is , Or 



Ri X is", R1 Sc-C 8 ', or wherein RI is -OH, -NH2, -N(C113)2,
-S02CH3, -COOH, -CO2CH3, -CH2- morpholinyl, -CONH2, -CON(CH3)2,
-CH2OH, -OCH2CH2N(CH3)2, - 5NHCH2CH2OCH3, -OCH2CO2H, morpholinyl,
piperazinyl, N-methyl piperazinyl, piperazinyl-CH2CO2H, or
tetrazolyl; le is H, or -CH3; R3 is -COCH3, -CH2CF3, or -CO2H; 10and
solvates, hydrates, tautomers and pharmaceutically acceptable salts
thereof 6. A compound selected from the group consisting of:  15     



7         and solvates, hydrates, tautomers and pharmaceutically
acceptable salts thereof.  7. A compound of Claim 6 selected from the
group consisting of     , and solvates, hydrates, tautomers and
pharmaceutically acceptable salts thereof. 8.A compound selected from
the group consisting of: 



r F3c   ;     and solvates, hydrates, tautomers, and pharmaceutically
acceptable salts thereof 5 9.A pharmaceutical composition, comprising
a compound of Claim 1 and a pharmaceutically acceptable carrier. 10
10.A pharmaceutical dosage form comprising a pharmaceutically
acceptable carrier and from about 0.5 mg to about 10 g of at least
one compound of Claim 1. 11.A method for inhibiting protein tyrosine
kinase activity, comprising contacting the kinase with an effective
inhibitory amount of at least one compound of Claim I.  151       12.
A method according to claim 11, wherein the protein tyrosine kinase
is c-fms. 



13. A method of treating inflammation in a mammal, comprising
administering to the 5 mammal a therapeutically effective amount of
at least one compound of Claim I. 14- . A method of treating cancer
in a mammal, comprising administering to the mammal a therapeutically
effective amount of at least one compound of Claim 1. 10 15.A method
of treating cardiovascular disease in a mammal, comprising
administering to the mammal a therapeutically effective amount of at
least one compound of Claim I. 16.. A method of treating diseases
with an inflammatory component including 15 glomerulonephritis,
inflammatory bowel disease, prosthesis failure, sarcoidosis,
congestive obstructive pulmonary disease, idiopathic pulmonary
fibrosis, asthma, pancreatitis, HIV infection, psoriasis, diabetes,
tumor related angiogenesis, age-related macular degeneration,
diabetic retinopathy, restenosis, schizophrenia or Alzheimer's
dementia in a mammal, comprising administering to the mammal a
therapeutically effective amount of at 20 least one compound of Claim
1.    - A method of treating pain, including skeletal pain caused by
tumor metastasis or osteoarthritis, or visceral, inflammatory, and
neurogenic pain in a mammal, comprising administering to the mammal
in need of such treatment a therapeutically effective amount 25 of at
least one compound of Claim 1.  18. A method of treating
osteoporosis, Paget's disease, and other diseases in which bone
resorption mediates morbidity including rheumatoid arthritis, and
other forms of inflammatory arthritis, osteoarthritis, prosthesis
failure, osteolytic sarcoma, myeloma, and 30 tumor metastasis to
bone, comprising administering to the mammal in need of such
treatment a therapeutically effective amount of at least one compound
of Claim 1. 19,A method of treating and of preventing metastasis from
ovarian cancer, uterine  cancer, breast cancer, prostate cancer, lung
cancer, colon cancer, stomach cancer, and hairy cell leukemia,
comprising administering to the mammal in need of such treatment a 5
therapeutically effective amount of at least one compound of Claim 1.
20.A method of treating autoimmune diseases such as systemic lupus
erythematosus,   rheumatoid arthritis, and other forms of
inflammatory arthritis, psoriasis, Sjogren's syndrome, multiple
sclerosis, or uveitis, comprising administering to the mammal in need
10 of such treatment a therapeutically effective amount of at least
one compound of Claim I. 15 








