
2 -AMINOPYRTDINE ANALOGS AS GLUCOKINASE ACTIVATORS 

PRIORITY OF INVENTION 

£0001] This application claims priority to United Slates Provisional Application Number 

60/785,460 that was filed on 24 March 2006, which is hereby incorporated herein by reference in its 

entirety. 
FIELD OF THE INVENTION 

[0002] Provided are compounds that are useful in the treatment and/or prevention of diseases 

mediated by deficient levels of giucokinase activity, such as diabetes mellitus, and methods of 

preparing such compounds. Also provided are methods of treating diseases and disorders 
characterized by underactivation of giucokinase activity or which can be treated by activating 
giucokinase, comprising administering an effective amount of a compound of this invention. 

BACKGROUND OF THE INVENTION 

[0003] Diabetes mellitus comprises a group of syndromes characterized by an inability of the 
body to produce adequate insulin or to properly use insulin. Most diabetes patients can be classified 

clinically as having either insulin-dependent diabetes mellitus (IDDM) or non-insulin-dependent 

diabetes mellitus (NIDDM). Nearly all forms- of diabetes mellitus result from either a decrease in the 

secretion and blood concentration of insulin or a decrease in the response of tissues to insulin (insulin 

resistance), often associated with an elevated level of hormones (e.g., glucagon) that act contrary to 
insulin. Such abnormalities give rise to changes in carbohydrate, lipid and protein metabolism. The 

syndrome's hallmark is hyperglycemia; other complications can include cardiovascular disease, 
retinopathy, neuropathy, nephropathy, skin disorders and gastroparesis". 

[0004] Diabetes mellitus affects millions of persons worldwide, including over 18 million in 
the United States. It is estimated that IDDM (Type I diabetes), which results from the body's failure 
to produce insulin, accounts for 5-10% of the cases of diabetes diagnosed in the United States. The 
majority of diabetes patients in the' United States are diagnosed with NIDDM (Type II diabetes), 

which results from insulin resistance combined with the inability of the pancreas to secrete sufficient 
insulin to overcome such resistance. Type II diabetes occurs in at least 5% of the United States 

population, and in 1996 alone NIDDM affected 16 million people (Roman, S. H.; Harris, M. I., 
Endocrinology and Metabolism Cliiiics of North America, 1997, 26.3, 443-474), Impaired glucose 

tolerance (IGT), a syndrome characterized by impaired glucose processing that presents symptoms 

similar to a mild form of Type II diabetes, is even more prevalent, affecting 35 to 40 million adults in 
the United States. 

[0005] Diabetes is most frequently diagnosed either by the presentation of a fasting plasma 
glucose of greater than or equal to 126 mg/dL on two occasions, or by an oral glucose tolerance test 

(OGTT) with a 2 hour post load value of greater than 200 mg/dL plus classic symptoms such as 
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polydipsia, polyphagia and/or polyuria (The Expert Committee on the Diagnosis and Classification of 
Diabetes Mellitus, Diabetes Care, 1998, 2i,.S5-19). In the case of IGT, a fasting plasma glucose of 

less than 126 mg/dL but a 2-hour post-oral glucose challenge lever greater than 140 mg/dL is 

observed. 
[0006] A primary goal in the treatment of each of these conditions is the reduction and 

control of blood glucose levels. The reduction of hyperglycemia in- insulin-dependent diabetes 

(IDDM) can attenuate the development of many of the attendant complications of IDDM (Diabetes 
Control and Complications Trial Research Group, New England J. Med., 1993, 329, 977-986). For 

example, tight control of blood glucose levels through intensive insulin therapy can reduce the 

development of retinopathy, nephropathy and neuropathy by >50% each in IDDM patients. These 

findings, together with the similarity of the pathologies seen in IDDM and NIDDM, suggest that 
control of blood glucose levels would produce similar benefits in NIDDM patients (American 
Diabetes Association, Diabetes Care, 1998, 21, SE8-90), as has been reported (Ohkubo, Y., et al., 
Diabetes Res. Clin. Pract 1995, 28, 103-117). 

[0007] Several methods to treat hyperglycemia have been attempted. Patients with Type I 

diabetes receive insulin. In patients with Type. II diabetes, the pancreas secretes insulin, but in 

insufficient amounts to overcome the intrinsic insulin resistance of the disease. The administration of 
agents such as metformin (De Fronzo, R. A.; Goodman, A. M. N. Engl. J. Med., 1995, 333, 541-549; 

Bailey, C. J. Biguanides and NIDDM, Diabetes Care 1992,.15, 773-784) and glitazone (PPAR 
agonist class of drugs; Willson, T. M., et al.s J. Med. Chem. 1996, 39, 665-668) can at least partially 
ameliorate insulin resistance, but these agents do not promote insulin secretion. Treatment with 

certain sulfonylureas has been shown to promote insulin secretion by affecting an ion channel; 

however, the increase in insulin caused by this class of drugs is not glucose dependent or even 
glucose sensitive, and such treatment can actually raise the risk of overt hypoglycemia. DPP-IV 
inhibitors, such as Januvia, or GLP or a GLP mimetic (such as Exedin), promote cAMP secretion at 
the j3-cell through an incretin mechanism, and administration of these agents promotes insulin release 

in a glucose dependent manner (Vahl, T. P., D'Alessio, D. A., Expert Opinion on Invest. Drugs 2004, 
13, 177-188). However, even with these potential treatments, it is difficult to achieve tight control of 

blood glucose levels in NIDMM patients in accordance with the guidelines recommended by the 
American Diabetes Association. Accordingly, there is significant demand for novel therapeutic 

approaches that allow sufficient glycemic control. 

[0008] Possible approaches to glycemic control include enhancing clearance of glucose from 
the blood and increasing the rate of glucose storage or utilization. Glucose enters most cells by a 

specific transport protein, where it is phosphorylated to form glucose-6-phosphate in a reaction 
catalyzed by a hexokinase. Inside the cell, glucose-6-phosphate has one of several fates: it can be 
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broken down by the glycolytic pathway, converted into glycogen or it can be oxidized by the pentose 

phosphate pathway. 

[0009] Giucokinase (GK) (ATP:D~hexose 6~phosphotransferase),- one of the four types of 

mammalian hexokinases (hexokinase IV), plays an essential role in blood glucose homeostasis. 
Expression of giucokinase is largely localized in the liver and pancreatic [5-cells, where several types 
of giucokinase are expressed: these types differ in the sequence of the 15 N-terminal amino acids due 
to differences in splicing, but their enzymatic properties are virtually identical. Giucokinase is also 

expressed in a population of neurons in the hypothalamus. 

[0010] Unlike the enzymatic activities of the other three hexokinases (1, II, III), each of 
which becomes saturated at a glucose concentration of below 1 mM, giucokinase has a Km for 

glucose of 8 mM, which is close to the physiological glucose level (5 mM). Thus, at lower glucose 

levels, glucose is more rapidly utilized in brain, muscle and other peripheral tissues — through 

conversion by a hexokinase other than giucokinase — than in the liver. At elevated glucose levels, 
such as after a meal or overnutrition (the postprandial glucose level can exceed 10-15 mM), 

glucokmase-mediated glucose metabolism in the liver and pancreas is accelerated. Moreover, 
hexokinases X, II and HI are inhibited by high concentrations of glucose-6-phosphate, lowering 

glucose utilization, whereas giucokinase continues to catalyze utilization of glucose even at high 
levels of gIucose-6-phosphate. 

[0011] In tissues where giucokinase 'is expressed, it plays an important role in glucose uptake 
and utilization: in the p-cell, the giucose-6-phosphate produced is a necessary signal for insulin 

release; in the hypothalamus glucose-6-phosphate acts as a satiety signal and might contribute to the 

secretion of enteroincretms; and in the liver, where giucGse-S-phosphate production by the action of 
giucokinase acts as a mechanism .for disposal of excessive glucose through storage as glycogen 
(Printz, R. L., et al., Annu. Rev. Nutr1993, 13, 463-496). Glucokinase-catalyzed glucose 

phosphorylation is the rate-limiting reaction for glycolysis m hepatocytes and pancreatic p-cells. In 
the liver, giucokinase determines the rates of both glucose uptake and glycogen synthesis, and it is 
also thought to be essential for the regulation of various glucose-responsive genes (Girard, J., et aL, 

Annu. Rev. Nutr,, 1997, 17, 325-352). In both liver and pancreatic j3-ce!ls, giucokinase is rate 
limiting for glucose utilization, and consequently is a major component of the regulation of insulin 
secretion from the {3-celI and glycogen storage in the liver. The control of insulin secretion and the 

control of glycogen storage are deficient in diabetes (DeFronzo, R. A., Diabetes, 1988, 37, 667-687). 

[0012] The theoretical importance of giucokinase in diabetes is supported by studies of 
genetic populations and genetic manipulation of animal models of NIDDM. Mutation of giucokinase 
to a less active form of the kinase is the'cause of the Maturity Onset of Diabetes in the Young 

(MODY-2) (Froguel, P., et aL, New England J. Med., 1993, 328, 697-702; Bell, G. L, et al., Annual 
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Rev, of Physiol1996, 58, 171-186). Conversely, humans with a giucokinase activation mutation 

are less prone to hyperglycemia and have increased insulin secretion m response to a glucose 

challenge (Christesen, H. B,; et &L, Diabetes, 2002. 57, 1240-1246; Gloyn, A. L, et ah, Diabetes* 

2003s 52. 2433-2440; Glaser, B.s et aL, New England J. 1998, 338, 226-230). Also, NIDDM 

patients have been reported to have inappropriately low giucokinase activity. Furthermore, over 

expression of giucokinase in dietary or genetic animal models of diabetes either prevents, 
ameliorates, or reverses the progress of pathological symptoms in the disease (Caros J. F., et aL, 

Hormone & Metabolic Res., 1995, 27, 19-22). For these reasons, compounds that activate 
giucokinase have been sought by the pharmaceutical industry. 

[0013] Substituted benzyl carbamoyl, substituted heterobenzyl carbamoyl, substituted phenyl 

carbamoyl, and substituted heteroaryl carbamoyl compounds have been disclosed as giucokinase 

activators. See, for example, WO 03/000267, WO 03/015774, WO 04/045614, WO 04/046139, WO' 

05/04480, WO 05/054200, WO 05/054233, WO 05/044801, WO 05/056530, WO 03/080585, WO 

04/076420, WO 04/081001, WO 04/063194, WO 04/050645, WO 03/055482, WO 04/002481, WO 

05/066145, WO 04/072031", WO 04/072066, US 6,610,846, WO 00/058293, WO 03/095438, WO 

01/44216, WO 01/083465, WO 01/083478, WO 01/085706, WO 01/085707, WO 02/008209, WO 

02/014312, WO 02/046-173, WO 02/048106, WO 03/095438, WO 04/031179, and WO 04/052869. 
These compounds either lower the Km for glucose and/or increase the V,^ of giucokinase. 

SUMMARY 

[0014] The present disclosure relates to novel compounds that are activators of giucokinase 
which are useful in the treatment of diseases and disorders that would benefit from activation of 

glucokixiase. 
[0014a] in one aspect, there is provided a compound selected from the Formula 

I 
and salts thereof, wherein: 

LisO, S, C(=0)orCHR"; 

YisCR4; 

Z is CR3; 

GisCR"; 
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R1 is a heteroaryl ring represented by the formula 

D1—D2 

D1 is S; 

D2isNorCR12; 
D3 is S, 0 orCR13; 

R2 is aryl, heteroaxyl, saturated or partially unsaturated cycloalkyl, or saturated or 

partially unsaturated heterocyclyl, wherein said aryl, heteroaiyl, cycloalkyl and heterocyclyl are 

monocyclic or bicyclic and are optionally substituted with one or more groups independently 

selected from Ci-C6 alkyl, C2-C6 aikenyl, C2-C6 alkynyl, saturated and partially unsaturated C3-

Ce cycloalkyl, saturated and partially unsaturated Ci-Q heterocyclyl, aryl, heteroaryl, F, CI, Br, 

I, CF3, CN, NOz, OR6, CK>)R6, C(=0)0R6, 0C(=0)R6, 0(CH2)„C(=0)0R«, 

0(CH2)„C(=0)NR6R7, C(=0)NR6R7, NR6R7, NR6C(=0)R7, SR6, S(0)R6, and S(0)2R«, md 

wherein said alkyl, aikenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl are optionally 

substituted with one or more groups independently selected from oxo, CrC6 alkyl, C2-C6 

aikenyl, C2~Ce alkynyl, saturated and partially unsaturated C3-C6 VE-cycloalkyl, saturated and 

partially unsaturated CpCs Vn-heterocyclyl, VE-aryl, Vn-heteroaryl, Vn~F, V^-Cl, VE-Br, Vn-I, Vn-

CF3, Vn-CN, VB-OR8, VD-C(-0)R8, Vn-C(-0)OR8, Vc-OCeO)R8, V,-C(=0)NR8R9, Vn-NR8R9, 

Va-NR8C(=0)R9, VC-SR8, Vn-S(0)R8, and Yn-S(0)2R8; 

R3 is SR6, S(0)R6, S(0)2R6 or S(0)2NR6R7; 

R4isH; 
R6 and R7 are independently H, CrC12 alkyl, C2-Cn aikenyl, C2-Ci2 alkynyl, saturated or 

partially unsaturated C3-C12 cycloalkyl, saturated or partially unsaturated C1-C12 heterocyclyl, 

Yn-aryl, or V^-heteroaryl, wherein said alkyl, aikenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and 

heteroaryl portions are optionally substituted with one or more groups independently selected 

from oxo, Ci-Ce alkyl, C2-Ce aikenyl, C2-C6 alkynyl, saturated and partially unsaturated C3-C6 

cycloalkyl, saturated and partially unsaturated Ci-Cg heterocyclyl [optionally substituted with 

C(0)0(1-6C alkyl), (l-6C)alkyl or (1-6C alkyl)OH], V^-aryl, Vn-hesteroaiyl, Vn-F, Va-Cl, Vn-Brs 

Va-I, V„-CF}, V„-CN, VB-OR8, Vn-C(=0)R8, V„-C(=0)OR8, Vn-0C(=0)R!, Vn-C(=0)HR8R9, 

Vn-NR8R9, VE-KR8C(0)R'; Vn-SR8, V„-S(0)R8, V0-S(0)2Rs, Vn-S(0)2NR8R9, and (C,-C6 

aIkyl)OH; 
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or R6 and R7 together with the atoms to which they are attached form a saturated or 

partially unsaturated heterocyclic ring, wherein said heterocyclic ring optionally comprises one 

or more additional ring heteroatoms independently selected from N, O or S, wherein said 

heterocyclic ring is optionally substituted with one or more groups independently selected from 

oxo, Vj-F, V„-C1, Va-Br, V^I, V„-OR8, VB-C(=0)OR8, VB-C(0)NRsR9, V0-KRSR9, V„-

NR8C(=0)R9, V,-NR8C(=0)NR9RI0, Ci-Ce alkyl, C2-C6 aikenyl, and C2-C6 alkynyl; 

R8, R9 and R10 axe independently H, Ci-C6 alkyl, C2-C6 aikenyl, C2-C6 alkynyl, saturated 

and partially unsaturated C3-C6 cycloalkyl, saturated and partially unsaturated CrC6 

heterocyclyl, aryl or heteroaiyl, wherein said alkyl, aikenyl, alkynyl, cycloalkyl, heterocyclyl, 

aryl and heteroaryl are optionally substituted with one or more groups independently selected 

from oxo, Cj-Ce alkyl, Cj-Cg aikenyl, C2-C6 alkynyl, saturated and partially unsaturated C3-C6 

cycloalkyl, saturated and partially unsaturated Cj-Q heterocyclyl, VB-aryl, VE-heteroaxyl, Vn-F, 

Va-Cl, Va-Br, Va-I, V^-OR2, Vn-NRaRb, V^C(-0)ORa, Vc-CeO)NRaRb, and Vs-NRaCeO)Rb, 
or R8 and R9 together with the atoms to which they are attached form a saturated or 

partially unsaturated heterocyclic ring, wherein said heterocyclic ring optionally comprises .one 

or more additional ring heteroatoms independently selected from N, 0 or S, wherein said 

heterocyclic ring is optionally substituted with one or more groups independently selected from 

oxo, CrC6 alkyl, C2-C6 aikenyl, C2-C6 alkynyl, Vn~F, Vc-Cl, Vn-Br, VB-I, Vn-ORa, and Vn-CN, 

or R9 and R10 together with the atoms to which they are attached form a saturated or 

partially unsaturated heterocyclic ring, wherein said heterocyclic ring optionally comprises one 

or more additional ring heteroatoms independently selected from N, O or S, wherein said 

heterocyclic ring is optionally substituted with one or more groups independently selected from 

oxo,Ci-C6 alkyl, C2~C6 aikenyl, C2-C6 alkynyl, Vn-F, V^Cl, Vn-Br, V^I, Va-ORa, and Vn-CN; 

R"isH; 

R12 and R13 are independently H, Ci-Cg alkyl, C2-Ce aikenyl, C2-Q alkynyl, saturated and 

partially unsaturated C3-C6 cycloalkyl, saturated and partially unsaturated CrC6 heterocyclyl, 

CH2-heterocyclylj aryl, heteroaryl, (1-3C alkyl)heteroaryl, (CH2.)s(CRxRy)C(0)NRER9, 

(CH2)n(CRxRy)C(0)KH-N-CHNR8R9, F, CI, Br, I, CF3, CN, OR6, C(0)R6, C(-0)0R6, 

0C(=O)R6, CfOJNR^7, NR6R7, NR6C(0)R7, SR6, S(0)R6, S(0)2R6, wherein said alkyl, 

aikenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally substituted with one 

or more groups independently selected from oxo, Vs-F, Va-Cl, V^-Hr, V2~I, VE-CF3, Va~CN5 VB-

OR8, V0-C(=0)0R8, Vu-0C(=0)R8, VB-C(=0)NR8R9, Vn-NRSR9, V^-NR^O^9, C(0)(CrC6 

alkyl), C(0)-heterocycle [optionally substituted with 0-(CrC6 alkyl], SRa, S02Rf, S02NRcRe, 

C(0)(CrC6 alkyl)NR°Rd, C(0)(CrC6 alkyl)ORc, C(0)CH2C(0)(CrC6 alkyl), 
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Ce0)CHR8NBC(=0)(C5-C6 alkyl), C^CH^OCHDXQ-Q alkyl), C5~C6 alkyl, QrC6 

aikenyl, C2-C6 alkynyl, saturated and partially unsaturated C3-C6 cycloalkyl, saturated and 

partially unsaturated Ci-Cg heterocyclyl, Va~aryls and V2-heteroaryl, wherein said hetefbcyclyl is 
optionally substituted with one or more oxo, 

or Ri2 and R13 together with the atoms to which they are attached form a saturated, 

partially unsaturated or aromatic carbocyclic or heterocyclic ring, wherein said carbocyciic and 

heterocyclic rings are optionally substituted with one or more groups independently selected 

from CrC6 alkyl, CrC6 aikenyl, C2~C6 alkynyl. saturated and partially unsaturated C3-C6 

cycloalkyl, saturated and partially unsaturated C i -Q heterocyclyl, aiyl, heteroaryl, oxo, R CI, Br, 

I, CF3, CN, OR6, C(=0)R6, C(=0)0R6, 0C(=O)R6, CH^NRW, NRV, NR6C(=0)R7, SR6, 

S(0)R6, S(0)2R6 and S02NR6R7, wherein said alkyl, aikenyl, alkynyl, cycloalkyl, heterocyclyl, 

aryl and heteroaryl are optionally substituted with one or more groups independently selected 

from oxo, Vn-F, Va-Cl, Vn-Br, VD-1, Vn-CF3) Vn-CN, Vn-ORs, Vc-C(=0)0R8, VE-0C(=0)R8, Vn-

C(=0)NR R , VE-NR R , VS-NR C(—0)R , Ci-Og alkyl, C2-Cg aikenyl, C2-Cg alkynyl, saturated 

and partially unsaturated C3-C6 cycloalkyl, saturated and partially unsaturated CrC& 

heterocyclyl, Vn~aiyl, and Vn-heteroaryl; . 

R14 is H, methyl, ethyl or OH; 

Ra and Rb are independently H, Cj-C^ alkyl, C2-C6 aikenyl, C2-Ce alkynyl, saturated and 

partially unsaturated Vn-C3~C6 cycloalkyl, saturated and partially unsaturated V^-C^-Ce 

heterocyclyl, V^-aryl, or VE-heteroaiyl, wherein said alkyl, aikenyl, alkynyl, saturated or partially 

unsaturated Vfl-cycloalkyl, saturated or partially unsaturated VE-hsterocycIyl, Yn-aryl, and VK-

hetsroaryl are optionally substituted with one or more OH; 

each Rc, Re and Rg is independently H or Cj-Cg alkyl; 

Rd is H, C1-C6 aJkyl or C(0)0(CrC6 alkyl); 

Rf is Ci-Cfi alkyl or (CrC6 alkyl)NH2; 

R* is H or Ci-Cfi alkyl; 

Ky is H, Ci-Ce alkyl, or -0(CrC$ alkyl); 

V is alkylene having from 1 to 12 carbons, or alkenylene or alkynylene each having from 

2 to 12 carbons, wherein said alkylene, alkenylene, or alkynylene are optionally substituted with 

one or more groups independently selected from Ci-Cg alkyl, C2-C$ aikenyl, C2-Cg allcynyl, 

saturated and partially unsaturated C^-Cs cycloalkyl, saturated and partially unsaturated Cj-C^ 

heterocyclyl, aryl, heteroaryl, F, CI, Br, \ CF3, cyano, OR8, C(O)0R8, 0C(=0)R8, 

C(=0)NR8R9, NRSR9, (Cj-Ce alkyl)NRcRe, and NRSC(<))R9; and 

n is 0 or 1. 
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More specifically, one embodiment of this disclosure provides compounds of Formula I 

I 

[0016] and solvates, metabolites, salts and pharmaceutically acceptable prodrugs thereof, 
wherein L, Y> Z} G, and R2 are as defined below. 
[0017] . The disclosure also provides pharmaceutical compositions comprising a compound of 

Formula I, or a solvate, metabolite, and solvate, metabolite, salt or pharmaceutically acceptable 

prodrugs thereof and a pharmaceutically acceptable carrier. 

[0017a] In one aspect, there is provided a composition comprising a compound as defined above and a 

pharmaceutically acceptable diluent or carrier. 



The inventive compounds may be used advantageously in combination with other 
know therapeutic agents. Accordingly this disclosure also provides pharmaceutical compositions 

comprising a compound of Formula I or a solvate, metabolite, or pbarmaceutically acceptable sait or 

prodrug thereof, in combination with a second therapeutic agent. 
[0019] This disclosure also provides methods of preventing or treating a disease or disorder 

characterized by underactivation of giucokinase or which can be treated by activating giucokinase in 
a mammal, comprising administrating to said mammal one or more compounds of Formula I. or' a 

metabolite, solvate, or pharmaceutical^ acceptable sait or prodrug thereof in an amount effective to 
treat said disease or disorder. The compounds of the present disclosure can be used, for example, as 

prophylactics or therapeutic agents for treating diseases or disorders mediated by deficient levels of 
giucokinase activity, including, but not limited to, diabetes mellitus (type I and type IT), impaired 

glucose tolerance, IFG (impaired fasting glucose) and IFG (impaired fasting glycemia), as weil as 

other diseases and disorders characterized by underactivation of giucokinase or which can be treated 

by activation of giucokinase, such as those discussed below. 
[0020J This disclosure also provides compounds of Formula I for use in therapy. 
[0021] An additional embodiment of the disclosure is the use of a compound of Formula I for the 

preparation of a medicament for use as a giucokinase activator. 

[0022J This disclosure further provides kits for the treatment or prevention of a disease or 

disorder characterized by underactivation of giucokinase, said' kit comprising a compound of Formula 
I, or a solvate, metabolite, or pharmaceutical^ acceptable salt or prodrug thereof a container, and 

optionally a package insert or label indicating a treatment. The kits may further comprise a second 
compound or formulation comprising a second pharmaceutical agent useful'for treating said disease 
or disorder. 
[0023] This disclosure further includes methods of preparing, methods of separating, and methods of 
purifying of the compounds of this disclosure. 

[0023a] In one aspect, there is provided a method of preparing a compound as defined above, said method 
comprising: 

(a) reacting a compound of the formula 

with a compound of the formula RINH2 ^ presence of a base catalyst or metal catalyst; or 
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(b) reacting a compound of the formula 

Z'G*N 
ii 

Ys. 
NH' 

-L 

with, a compound of the formula Rs-X, wherein X is CI or Br, in the presence of a base catalyst 

or metal catalyst; or 

(c) for a compound of Formula I wherein R1 is 

R 12 

x-A3 j*i3 

reacting a compound of the formula 

Y 

R2 -L 

S x 
N^fslH2 
H 2 

with a compound of the formula RnCOCHR12X, wherein X is a leaving group, in the presence of 
a base; or 

(&) for a compound of Formula I wherein R1 is 

S—N 

^ AR13 
N 

reacting a compound of the formula 

--G^ 
I H 
Ys 

NH' 
,-L 

with, a compound having the formula 
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9 
! 

1 
.N" >13 

where R' is Ci-Ce.aikyl or aryl optionally substituted with CrC6 alkyl, in the presence of a base; 

or 

(e) for a compound of Formula I wherein Z is CR3 and R3 is SR6, reacting a 

corresponding compound having the formula 

-O /G. 

0 
N 

Y ..-R 

Rr 

with a compound having the formula R6X wherein X is a leaving group or atom in the presence 

of a base; or 

(f) for a compound of Formula I wherein Rl is .&• 
\ 
N' 

.R20 

reacting a corresponding compound having the formula 

Br\ /G. 
•N 

Y-
NH2 

R' 
,-L 

with a compound having the formula 

CK M 
-R20 

at elevated temperatures; or 
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g) for a compoimd of Formula I wherein Z is CR\ reacting a corresponding compound 

having the formula 

X-G-N 

Yv*1 
2-L H 

R2 

wherein Xa is a leaving group or atom (e.g.. a halogen such as Br, CI or I3) with a compound 

having the formula R3~Xb wherein Xb is a leaving group or atom, in the presence of a suitable 

base; or 

h) for a compound of Formula I wherein Z is C-SR6 and R6 is alkyl, CHs-aryl, heteroaryl, 

or aryl and wherein said R6 groups are optionally substituted, reacting a corresponding 

compound having the formula 

HS\ 
" N 

YVR1 
2-L H 

R2 

with a compound having the formula R6-Xc wherein Xc is a leaving group or atom, in the 

presence of a suitable base; or 

i) for a compound of Formula I wherein L is O, reacting a corresponding compound 

having the formula 

VvRi 
OH H 

with a compound having the formula R2-^, wherein Xd is a leaving group or atom, in the 

presence of a base, or in the presence of a copper or palladium catalyst; or 

j) for a compound of Formula I wherein L is 0 or S, reacting a corresponding compound 

having the formula 

Z"G,?N 
..R1 
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wherein Xe is a leaving group or atom with a compound having the formula R2LH wherein L is 

0 or S, respectively; in the presence of a palladium catalyst and a suitable base; or 

k) for a compound of Formula I wherein L is CH2, reacting a corresponding compound 

having the formula 

wherein Xf is a leaving group or atom (e.g., CI, Br, I, OTf or acetyloxy) in the presence of an 

organozinc compound having the formula R2-Zn-Xg wherein Xs is a halide, and a nickel or 

palladium catalyst; and 

removing any protecting group or groups and, if desired, forming a salt 

[0023b] In one aspect, there is provided a compound selected from the group consisting of: 

N-(4-methyithiazol-2-yi)'3-phenoxy-5-(phenyltliio)pyridin-2-amine; 

methyl 3KH4-methylthiazoI~2-ylaroino)-5~phexioxypyridm-3-yithio)propanoate; 

N-(5-(cyclohexylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-axnine; 

N-(5-(benzylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

4-methyl-N-(3-phenoxy-5-{pyridin-2-ylmethylthio)pyridin-2-yl)thiaroI-2-amme; 

4-me1hyl-N-(3-phenoxy-5-(pipsridin-4-ylmethylthio)pyridin-2-yl)thiazol-2-aiain£; 

5-C2-methoxyben2yithio)-N-(4-methylthiazol-2~yl}-3"-phenoxypyridiD"2-amine; 

5-(4~methcxyberLzyltMo)-N~(4-methylt&azol-2~yl)-3-phsnoxypyridin~2-amtas; 
5-(2-chlorobenzylthio)-K-(4-methylthia2ol-2-yl)--3--phenoxypyridin-2-aiiiine; 

N-(4-methylthia2ol-2-yl)-3-phenoxy-5-(l-(pyridni-2-yl)et3iyithio)pyridm-2-aniine; 

5-(3-methoxyben2ylthio)-N-(4-methylthiazol-2-yl)-3-phenoxypyridin-2-amine; 

5-(3-(dimethylamino)propylthio)-N-(4~methyltMazol-2-yl)-3-phenoxypyridin-2-amine; 

N-(3-(2-cMorophenylthio}-5»{phenylthio)pyridin-2-yl)-4-methylthiazol-2-amme; 

methyl 3-(5-(2-chlorophenylthio)-6-(4-methyl1hiazol-2-ylamino)pyridin-3-ylthio)propanoate; 

N-(3-(2-cMorophenylthio)-5-(l-(pyridin-2-yl)ethylthio)pyridin-2-yI)-4-inethylthia2ol"2-aniine; 

N-(3-(2~cHorophenyltino)-5~(piperidm-4~yimethylthio)pyridm~2-yl)-4-methyl1hiazol-2"amiQe; 

N-(3-(2-cMorophenylthio}-5-(3-(dim'ethylamino)propylthio)pyridin-2-yl)-4-methylthiazol-2-

amine; 



5e 

N-(5K2-cMorophenyltkio)-3-phenoxypyridin-2-yI)^methylthiazol-2-arniiie; 

N-(5-(3-cMoropbenyltiuo)-3-phenox39yridni-2-yi)-4-metiiylthia2ol-2-armBe; 

K-(5-(2-methoxyphsiiyltMo)-3-phenoxypyn.diD-2-yl}^-m.eth.ylthiazol--2--amme; 

N-{5-(3-metixoxyphsnylthio}-3-pheiioxypyridiii-2-yI)-4-mefhyithiazol-2-arQine; 

3-(6-(4-meihyMdazol-2-yIamino)»5-phenoxypyridm-3-yll3iio)phenol; 

2_C3_(6-(4-metbyltbia2oI-2-ylaiiiiiio)-5-phenoxypyridiD-3-ylthio)phenoxy)acetic acid; 

4-methyl-N-(3"phenoxy-5-"(3-(2-(pipsridm~l-yI)ethoxy)phenylthio)pyridiix-2-yl)thiazol-2-aniiiie: 

N-(5-(3-(3-(dims1iiyIairniio)pTOpo^y)plienylthio)-3-pherioxypyridiit-2-yl)-4~rQe'thyl1iiiazol-2-

amine; 

5-(2-fluorobeozylthio)-N-(4-metti3^tbiazol-2-yi)-3-pheaoxypyridjii-2-airune; 

N^4-met&yltftiazol-2-yl)~3-phsnoxy-5-(l-(pyridm~2-yl)propylthio)pyridin-2-aimne; 

2„((6-(4~metbyltbia2ol-2-ylammo)-5--pherioxypyridin-3-ylthio)metiiyl)pyridiii-3--ol; 

3-C2K^~P^mQXy'^"(^~(p>^^E_2"yDe^y^0)pyridiB-2-ylamiiio)thia2ol-4-yl)propanoic acid; 

4-chIoro-3-(2-(4-me&ylthiazol'2-ylamino)-5-(pheiiylthio)pyridtD-3-yIoxy)benzoic acid; 

4-cMoro-N-(2-(dimelhylamino)ethyl)-3-(2-(4-metl2yltliia2ol-2-ylaimiio)-5-(phenyltbio)pyri.dm-3-

yloxy)benzaiaide; 

4-c^oro-3-(2-(4-me1iyit3na2ol-2-5dainino)-5-(l -(pyridin-2-yl)ethyltiuo)pyridni-3-yloxy)bsnzoic 

acid; 

4-c3iloro-N-(2-(diiQethylamiGo)etbyI)-3-(2-(4-methylthiazol-2-ylaimno)-5-(l-(pyridiii-2-

yl)ethylthio)pyridm- 3-yloxy)benzamide; 

N-(5-(2"c)iiorophsiiyifhio)-3-pberioxypyridin-2-yi)-4»rQetihylthiazol-2-amuie; 

N-(5-(3<;Horophenyltino)-3-phenoxypyridm-2-yl)-4-methyltMazol"2-ainiiie; 

N~(5-(2-msthoxyphenyithio)-3-phenoxypyridin-2-yI)-4-methyItbiazol-2"amine; 

H-(5~(3-m.ethoxyphenylthio)-3-phenoxypyridi!i-2-yl)-4-mathylthiazol-2"aimne; 

methyl 3-(5-(2-cMorophenyltiiio}-6-(4-methylthia2ol-2-ylainmo)pyridm-3-ylthio)propanoate; 

N-(5-(2,5-dimethoxyphenyltbio}-3-phenoxypyridin-2~yl)^methyltfaiazol-2-amine; 

N-(5-(2,5niicMorophenyItMo}-3~phsnoxypyridm-2-yl)-4Kmethylthiazol-2-amine; 

N-(5^2,5-dimethylphenyllMo)-3-piienoxypyridm~2~yl)-4-met'hylthja2ol-2-airmie; 

N-(5~(I-(2~(dime£hylamiiio)ethyl)-lR-tetra2ol-5-yllHo}-3-phenoxypyridiii-2-yl)-4-

mstbylthiazol-2-amine; 

4-methyl-H-(5-(4-metbyl-4H-1.254-triazol-3-ylthio)-3»phenoxypyiidin'2-yI)tbia2ol-2-aiQiiie; 

3-(2-cUorophsnyltMo)~N-(4-me1iiylthia2;ol-2~yi)-5-(phenylthio)pyridiii-2--arQiae; 

K-(5-([1.2)4]triazolo[4,3-a]p>fridHi--3-ylthio}-3~phsiiox>'pyiidiii-2-yl}-4-me'tiiylthis2ol-2-airdiie; 

2-(4-methyl-5-(6-(4-metbyltHazol-2-ylaxaino)-5-plienoxypyridm-3-ylthio)--4H-l,2)4-triazo]-3-

yl)acetonitrile; 
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methyl 3-(6-(4-ph6nethylthiazol-2-ylamino)-5-phenoxypyridm-3-ylthio)propanoat6; 

methyl 3-(6-(4-(l -methylpiperidin-4-yl)thia2ol-2-ylairiino)-5-phenoxypyridiji-3-

ylthio)propanoate; 

methyl 3-(5-(4-fluoropheiioxy)-6-(4-phenethylthiazol-2-ylamin.o)pyridiii-3-yltbio)propaiioate; 

methyl 3-(5-(2-cMorophenyllMo)-6-(4-methylthiazol-2-ylainmo)pyridiB-3-yllHo)propaxioate; 

methyl 3-(6-(4-iiiethylthiazol-2-ylamiiio)-5-(phenylthio)pyridiG-3-yltiiio)propaiioate; 

tert-butyl 4-(5-{3~(4-Gnorophenoxy)-5-(3-methoxy-3-oxopropyltMo)pyridin~2-ylamino)-l,2)4-

tHadiazol-3~yl)piperidiiie~l -carboxyiate; 

tert-butyl 4-((5-(3-(4-fluorophenoxy)-5-(3-methoxy-3-oxopropylthio)pyridin-2-ylaxoino)-l,2J4~ 

thiadiazol-3 -yl)methyl)piperidine-1 -carboxyiate; 

N-(3-(2-chlorophenylthio)-5-(l-(pyridm-2-yI)ethylthio)pyiidiii--2-yI)-4-methylthia2ol-2-aiEiine; 

N-(3-(2-chlorophenylthio)-5-(piperidin-4~ylmethyltMo)pyridin-2-yl)-4~methyl1faia2ol-2-aiiime; 

N-(3-(2-chlorophenylthio)-5-(3-(dime1hylaramo)propylthio)pyridm-2-yl)-4-niethylthia2ol-2-

amine; 

4-phenethyl-K-(3-pheaoxy-5-(piperidin-4-y]methylthio)pyridin-2-yl)thia2ol-2-amine; 

3-(6-(4-methyltliia2ol-2~ylsiQirio)-5-phenoxypyridm-3»ylthio)phenol; 

4-methyl-N-(3-phsnoxy-5-(3-(2-(piperidin-l~yl)ethoxy)phenylthio)pyiidin-2-yl)thiazol-2-amme; 

2-(3-(6-(4-meihyllhiazoI-2-ylaxnmo)-5-phenoxypyridin-3~yl1}rio)pbenoxy)acetic acid; 

N-(5-(3-(3-(dimethylammo)propoxy)phenyltMo)-3-phenoxypyridiii~2-yl)-4-metiiylthiazoI-2-

amine; 

4~metbyl-N-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-yl)tbiazol-2~amine; 

4-methyl-N-(3-phenoxy-5-(pyridin-4-ylthio)pyridin-2-yI)thiazol-2-amine; 

•4-methyl"N-(3-phenoxy-5-(pyrimddin-2-ylthio)pyxidm-2-yl)1iiia2ol'2-arQme; 

4-methyl-N-(5-(6-methylpyridin-2-ylthio)-3-phenoxypyridin-2-yi)thia2ol-2-aimiie; 

4-methyl-N~(5~(4-methylthiazol-2-ylthio}-3-pheaioxypyridin-2-yI)thiazol-2-airiiae; 

N-(3"(2-chlorophecylthio}-5-(pyridin-4-ylthio)pyxidm-2-yl)-4-niethyltbiazol-2-ainme; 

4-(l-methylpiperidm-4-yl)-N-(3-phenoxy-5-(phenyltHo)pyridm-2-yl)thiazol-2-aiBine; 

N-(3;5-bis(phenylthio)pyridin-2-yl)-4-inethylthiazoi-2-aimB.e; 

4-methyl-N-(3-(pheDyllHo}-5-(pyridin»2-yl1ihio)pyridm-2-yl)thia2ol-2-amine; 

3-methyl-K-(3-phenoxy-5-(pyridin-2-ylthio)pyridiQ-2-yl)-l!2,4-thiadiazol-5-amiiie; 

N-(5-(4-methoxyphenylthio>3-phenoxypyridin-2-yI)-3"methyl-l,2J4-thiadia2ol-5-amine; 

N-(3-(4-fluorophenoxy)-5-(pyridm-2-ylthio)pyridin-2-yl)-3-isobutyl-l!2,4-tbiadiazoI-5-amine; 

5-(2-chloropyridin-4-ylthio)-N-(4-methylthiazol-2-yl)-3-phenoxypyridin-2-amine; 

N-(5-(2-chloropyriimdin-4-ylthio)-3-phenoxypyridm-2-yl)-4-methylthiazol-2-amine; 
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5-(4,6-dimethyLpyriiiridm~2~yltMo)-N-(4~methyltbi2zol~2-yI}-3-phenoxypyridin-2-amiiie; 

N-(5-(4.6-dimetboxypyriimdin-2-yllMo)-3-pbenoxypyridm-2-yl)-4-methyltiiazol-2-amme; 

5-(4-methoxypyriinidm~2-yltMo)-N~(4~metkylthiazol-2-yl)-3-phenoxypyridin-2-amme; 

K-(4-methylthiazol-2-yi)-3-plieiioxy-5-(tbieno[3 ,2-b]pyridm-7-yltMo)pyridin-2-ainir>e; 

4-methyl-K-(5-(3-methylisoxazolo[5,4»b]pyridiD.-4-ylthio)"3-phenQxypyridin-2-yl)thiazol-2-

amine; 

N-(5-(2-(methoxymethyl)pyriEiidin-4-ylthio}-3-phenoxypyridiii--2-yI)-4-niethylthiazol-2--a33iiiie; 

4-phenethyl-N-(3-phenoxy-5-(1iiieaio[3,2-b]pyridin-7-yIthio)pyridin-2-yI)thia2ol-2-arniiie; 

N-(5-(3~methylisoxazolo[5>4-b]pyridiri-^-yIthio)-3-phenoxypyridiii-2-yI)-4-phenetkylthia2ol-2-

amine; 
N~(5-(5-methylpyrazolo[l,5-a]pyriiiiidm-7-ylthio)-3-phsiioxypyridiii-2-yl)-4~phensthylthiB2ol-

2-arrrine; 

4-pbenethyl-N-(3-pketioxy-5-(tbieno[3 ?2-d]pyrimidiii-4-ylliiio)pyridi3i-2-yI)tbia2o!-2-aEQin£; 

4-metbyi-N-(5-(5-methylpyrazolotl,5-a]pyriimdin-7-yltbio)-3-phenoxypyridin'2-yl)l±iiazol-2-

amine; 

4-methy]-N-(3-pheaoxy-5-(tbisno[3!2-d]pyiimidin-4-ylthio)pyridin-2-yI)thi22ol-2-amiiie; 

4-(l-metbyIpiperidin-4-yl)-N-(3-pbenoxy-5-(t3iieno[3.2-b}pyridm-7~ylthio)pyridin-2-yl)thiazo3~ 

2-amine; 

N-(5-(3-methyIisoxazoIo[5,4-b]pyiidiii-4-yIthio)-3-pbenoxypyridin-2-yl)-4~(l-methylpiperidin-

4-yl)thia2ol-2-amine; 

K«(5-(2-iodotbie3ao[3)2-b3pyridin-7-ylthiD}-3-phenoxypyridiii-2-yl)~4-methyltbiazol-2-amine; 

4-metiiyl~N-(5-(2-methylthieno[3,2-b]pyridnj-7-yltrLio)~3-phsnoxypyridm'2-yI)thiazol-2-aiQine; 

N-(5-{2-me1iiylthieno[3,2-bjpyridin-7-ylthio)-3-phenoxypyridin-2-yl)-4-phenetiiylthiazol-2-

amine; 

K-(5-(2,5-dime1iiylpyrazolo[l,5-a]pyiimidin-7-yltbio)~3-phenoxypyridm--2-yl)-4--

phenethylthiazol-2-amins; 

N-(3-(4-fliioropbsnoxy)-5-(thieno[3,2~b]pyridm-7-ylthio)pyridni-2-yl)-4-piieiiethylthia2ol-2-

amine; 

N-(3-(4-Suoropbenoxy}-5-(3-meti[ylisoxazoIo[5!4-b]pyridin~4-yltmo)pyridm-2-yl)-4-

phenetbyithiazol-2-arnine; 

N-(3-(4-fiuoropbenoxy)-5-(5-metbyipyrazolo[l?5-a]pyrirnidiQ-7-yitbio)pyridin-2-yl)-4-

phenethyltMazoi-2-arnine; 
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N-(5-(2T5-dimetkylpyra2ob[lJ5-a]pyriinidiri-7~yltMo)-3-(4~fluorophenoxy)pyridi]D-2-yl)~4-

phenethyitMazol-2-amine; 

K-(3-(4~fluoropiieiiox;y>5-(2-methyl1±iieno[32-b]pyridin-7-ylthio)p>'ridm-2-yI)-4-

phenethyltMazol-2-amine; 

4-(6^4-me(3iylthiazol-2-ylammo)-5-phenoxypyridin-3-yithio)benzonitrile; 

N-(3»(2~chIoroplie]aylthio)-5"(tbieno[3,2-b]pyridiii-7-yltiiio)pyridin-2--yI)-4-methylthia2;oi-2-

amine; 

4"(5-phenoxy-6-(4-(piperidiD-4-yl}thiazol-2-ylamiiio)pyridiD-3-ylthio)ben2omtriIe; 

N-(5-(furo[3,2-c]pyridiii-4-yltiiio)-3-phenoxypyridiii-2-yl)-4-metiiylthiazol-2-amiae; 

N-(5-(2-iodothieno[3,2-b]pyridin-7-yithio)-3-phenQxypyridiii-2-yl>4-(pipsridiii-4-yl)thia2ol-2-

amine; 

4-me&yl-N-(3-(phenylthio)-5-(1hieno[3,2-b]pyridin-7-ylthio)pyridm-2-yl)thia2ol-2-amiiie; 

•4-methyl-N~(5-(3-methylisoxazolo[5f4-b]pyridiii-4-yithio)-3-(phexiyltbio)pyridiQ-2-yI)thia2ol-2~ 

amine; 

4-(6~(4"methyltbiazol-2-ylaimno)-5--(pherLyltfaio)pyridin-3-ylthiio)benzomtrile; 

4-inethyl-K-(3-(pheiiyltMo)-5-(5,6,7,8-tetraliydropyiido[43-d]pyrimidiB-4-ylthio)pyridiii-2-

yl)tbiazol-2-amine; 

tert-butyl 4-(5-(3-(4-fiuorophenoxy)-5-(tMano[3,2-b]pyridin~7-ylthic)pyridm-2-ylarnino)-l,2,4~ 

tbiaaiazoi-3 -yljpiperidine-1 -carboxyiate; 

K-(4-cyclopropylthiazol-2-yl)-3-pherioxy"5-(pyridiii-4-ylthio)pyridiii-2-amme; 

4-isobutyl-N"(3-phenoxy-5-(pyridm^ylthio)pyridln-2-yI)tiiiazoI-2-amiiie; 

4-cyclohexyl-N-(3~phenoxy-5-(pyridin-4-yltMo)pyridin-2-yl)tHazol-2-ainiae; 

N"(3-phenoxy-5-(pyridin-4-ylthio)pyridiii-2-yl)~4-(trxf3uoromethyi) thia^l-2-amine; 

methyl 3-(2-(3-pheaoxy-5-(pyri.din-4-ylthio)pyridiii--2-ylamiao)thiazol-4-yl)pxopanoate; 

N-(3-pherioxy-5-(pyridin-4-ylthio)pyridin"2-yl)-4-(pyridin-2'yl)thia2ol-2-amine; 

N-(3-phenoxy-5-(pyridm-4-ylthio)pyridiii-2-yl)-4-phenylthiazol-2-aiiiine; 

N-(3~phenoxy'5-(pyridin^ylthio)pyridiii-2--yl)-4-(thiophen-3-yl)thia2ol-2-arniiie; 

4-phenethyl-N-(3-phen.oxy-5-(pyridm^ylMo)pyriam-2~yl)thiazol-2-amiiie; 

4-ethyl-N-(3-phenoxy-5»(pyridin-4-ylthio)pyridin-2-yl)thia2ol-2-ainiiie; 

N-(3-phenoxy-5-(pyridiii-4-yltbio)pyridiEi-2-yl)thiazol-2-amine; 

4-isopropy3~N-(3-phenoxy-5-(pyridtD-4-ylthio)pyridm»2-yl)thiazol-2~aiQme; 

N-(5-(2-chIoro-5~methoxyphetLylthio)-3~phenoxypyridisi-2-yl)^methylthiazol-2~amme; 

(R)^methyl-N-(5-(5-methyl-6J-dihydro-5H-cyclopenta[d]pyriimdin-4-yithio)-3--

pheE0xypyridia-2-yl)tHa^0l-2-airmie; 
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3-(2-(3-pherioxy-5-(pyridin-4-yltBo)pyridin-2-ylaiDiiio)thia2ol-4-yl)propaDoic acid; 

N-(5-(3,5-dime&ylisoxazolo[4,5-b]pyridin-7-ylthio)-3-pheiioxypyiidin-2-yi)-4-methyltiiia2ol-2-

amine; 

l-(4-(2-(3-phenoxy-5-(thieno[3,2-b]pyridiii-7-yl1iiio)pyridin-2-ylaiiiino)thia2ol--4-yl)piperidrD-l-

yl)ethanone; 

l~(4-(5-(3-pbenoxy-5-(tliieno[3,2-b]pyridiii-7-yithio)pyridin-2-ylamino)-l,2,4-thiadiazol-3~ 

yl)piperidin-l-yl)ethanone; 

l-(4-(5-(3-(phenyliiiio)-5-(thierto[3,2-b]pyridin-7-yltbio)pyridm-2-ylaimno)-l,2,4-tiiiadiazol-3-

yl)piperidm~ 1-yi)efcanone; 

l-(4-(2-(3-(phenyltiilo)-5-(pyridiii-2-ylthio)p37ridiii-2-ylaimiio)thia2ol-4-yl)piperidiii-l-

yl)ethanone; 

msthyl 4-(2-(3-{phe3iyl1iiio)-5-(pyridiE-2-ylthio)pyridxii-2-yiamirio)thiazol--4-yl)piperidme-l-

carboxyiate; 

1-(4-(2-(3-(phenylthio}-5-(thieno[3?2-b]pyridin-7-yltiiao)pyridin-2-ylaniiiio)t3iia2ol-4-

yl)piperidin-1 -yl)ethanone; 

4-(l-(methylsulfonyi)pxperidm-4-yI)-N-(3-(phenylthio)-5-(tMeiio[3,2-b]pyridiii-7-ylthio)pyridiii-' 

2-yI)thiazol-2~amine; 

2-(dimethylairimo)-l -(4-(2-(3-(phenylthio)-5-(thieno[3 52-b]pyridm-7 -ylthio)pyridin-2-

ylammo)thiazoM-yI)piperidin-1 -yl)eth.anone; 

l-(4-(5-(3-(4-fluorophenoxy)-5-(5-methylpyrazolo[l;5-a]pyriinidln-7»yitbio)pyridin-2-ylaniiBo)-
l,2,4-thiadiazol-3-yl)piperidis=l'yI)sthanoD.e; 

1-(4-(5-(3-(4-fiuorophenoxy)-5-(tbisno[3J2-blpyridm-7-3'3thio)pyridiri-2-yiamino)-l,2,4-

thiadiazol-3 -yi)piperidin-1 -yl)ethanone; 

H-(3-(4-fhiorophenoxy)- 5-(&ieno[3 -2-b]pyridm-7-yltbio)pyridin-2-yl>3-(l -

(methyIsuIfonyI)piperidm-4-yI)-1.2,4~thiadiazol-5-amine; 

2-(dime&ylamiiio)4-(4--(5-(3-(4--fluorophenoxy)-5-(tiiieno[3;2-b]pyridin-7-ylthio)pyridin-2-

ylamino)-1.2,4-thiadiazol-3-yI)piperidin-1 -yi)ethanoiie; 

3-(phenylthio)-N-(3-(piperidin-4-yI)-l,2!4-thiadia2ol-5-yl>5-(t3iisno[3?2-b]pyridin-7-

yltbdo)pyridiii-2-amine; 

N-(3-(pbenylthjo)-5-(pyridm-2-ylthio)pyridm-2-yI)-4-(piperidin--4-yI)thia2:6l-2-.amiiie; 

tert-butyl 4-(2-(3-(pbenylthio)"5-(tMeno[3!2-b]pyridin-7-ylthio)pyridiii--2-ylamino)thiazol-4-

yl)piperidine-l -carboxyiate; 
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tert-butyl 4-(5-(3-(4-fiuorophenoxy)-5-(5-nief[iylpyra2olo[l,5-a]pyrirDidin-7-ylthio)pyridin-2-

ylaimno)-l,2,4-fhiadiazol-3-yl)piperidine-l-carboxylate; 

sodium 4-(6-(4-msthyltbiazoI-2-ylamiso)-5-pheixoxypyridin-3-ylthio)beiizoate; 

3-metbyl-7-(6-(4-phenetiiylthiazol-2-ylamiiio)-5-pheiioxypyridin-3-yltiiio)thieno[3,2-b]pyridine-

6-carboxyiic acid; 
3-me1hyl-7-(6-(4-methyltMazol-2-ylaxmno)-5-phenoxypyridin-3-ylthio)tMeno[3,2-b]pyiidirie-6-

carboxyLic acid; 

N-(5-(6,7-dikydro-5H-pynolo[3,4-b]pyridin^ylthio)-3-phenoxypyridin-2-yl)-4-me£hylthiazol-

2-amine; 

K-(4-metbyltbiazol-2-yl)-3"phenoxy-5-(5,6,7,B-tetrab.ydropyrido[4,3-d]pyriimdiB-4-

yltbio)pyridin-2-amme; 

l_(4_((5-(3-(4.fluorophenoxy)-5-(Meno[3,2~b]pyxidin~7-ylthio)pyridm-2-ylaxQino)-lJ2,4-

thiadiazol-3 -yl)metbyl)piperidm-l -yl)ethanone; 

1-(4~(5-(3-(4-fiuorophenoxy)-5-(3-methy3isoxazoIo [5>4-b]pyridin-4-yItMo)pyridin-2-ylamino}-

1,2,4-thiadiazol-3-yl)piperidin-1 ~yl)ethanone; 

2-(dimethylainino}-l-(4-(5-(3-(4-S-uoTophenoxy}-5-(3-irtethyiisoxazo\o [5;4-b]pyridin-4-

ylthio)pyridm-2-ylaimno)-l,2,4-thiadiazol-3-yl)piperidin-l-yl)et}ianone; 

tert-butyl 4-(5~(3~phenoxy-5-(tbieno[3,2-b]pyndin-7-yltMo)pyridi£-2-ylamino)-l;2s4-tbiadiazol-

3-yl)piperidine-l -carboxyiate; 

N-{5~((3-methoxypyridin-2-yI)mstiiyltbio)-3-pheiioxypyridiii-2-yl)-4-irietb.yltiiia2ol-2-arQine; 

4-methyI-K-C3-pbeaioxy~5-(piperidin-4-yl{pyridin-2-yl)mettyltiiio)pyridiD-2-yl)thiazol-2-anui!e; 

4-methyl-N-C3-pbenoxy-5-(piperidm-4-yl(pyrazm-2-yl)methylthio)pyridm-2-yl)tida2ol-2-aimiie; 

4-melhyl-N-(3-pheQoxy-5-(piperidin^-yl(pyrimi<iiii-2-yl)methyitbio)pyridiii-2-yl)thia2ol-2-

amine; 

K-(5-((3-cidoropyridm--2--yl)(piperidiii~4~yl)methy]tiiio}-3-plienoxypyridiii-2-yl}~4-

methylthiazol-2-amine; 

N-(2-(dimethylainino)etbyl>3-(2-(4-isobutyltiua2ol-2-yla2mno)-5-(pyTimidiii-2-ylthio)pyridiii~3" 

yloxy)benzamide; 

2<4-((6-(4-metbyl1^a2ol"2-ylaimno}-5-phenoxypyridin-3-yltbio)(pyridin-2-yl)metbyl)pip6ridiii-

l-y[)ethanol; 

4-metbyl-N-(5-((l~metbylpiperidin-4"yl)(pyridiii-2-yl)inethylthio)-3--phenoxypyridin-2-

yl)tbiazol-2~amine; 

N-(5-((l-isopropylpiperidin»4~yl)(pyridine -2~yI)methylthio)-3-phenoxypyridm-2-yi)-4-

methylthiazo3-2-amine; 
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1-((6-(4-metbyltHazol~2-ylaxrimo)-5-phenoxypyTidin~3-ylthio)methyI)pyrroMm~2-one; 

Ethyl 2-(l-methylpiperidm^-yl)-2-(6<4-methylthiazol-2-ylainino)~5-phenoxypyridin-3-

yltbio)acetate; 

2-(l-msthylpiperidin-4-yI)-2-(6-(4--inethylthia2ol-2-ylaiaiiio}-5-pheaioxypyridiQ-3-ylthio)ethanol; 

N-e&yl'2-(6<4-me&ylthiazol-2-ylamiiio)-5~phenoxypyridiD-3-ylthioj-2-(piperidiri-4-

yl)acetamide; 
2-(6-(4-methyitHa2ol-2-ylamnio)-5-phsnoxypyridiii-3-ylthio)-2-(piperidm-4-yI}-l-(pyiTo3idin-l--

yI)ethanone; 
l-(indolin-l-yl)-2-(6-(4-methylthiazol-2-ylainino)-5-phenoxypyridin-3-ylthio)-2-(piperidin-4-

yl)ethanone; 

l-(7-azabicyclo[2.2.1]hsptan-7-yl)-2-(6-(4-methylthiazol-2-ylainiQo)-5-phsrioxypyridiii-3-

yl1liio)-2-(piperidin-4-yl)e1haQone; 

1-(2-methylpiperidin-l-yI)-2-(6-(4-metiiyitbia2ol-2-ylamino)-5-phenoxypyridiii-3-yithio)-2-

(piperidine-4-yI)ethanone ^mixture of diastereomers; 

2-(4-((6-(4~phenethyltMazol-2-ylamino)~5-phenoxypyridin-3-ylfhio)(pyridin-2-

yl)methyl)pxperi&m-l -yl)ethanol; 

4-methyl-N-(3-phenoxy-5Kl-(pyridin-2-yI)e1hyltbio)pyridiii-2--yI)thia2ol-2-ainiiie; 

N-(5-(3-(dimethylainino)-l-phenylpropylthio)-3--phenoxypyridin-2-yl)-4-inethylthiazol-2-amine; 

5-((5-cyclopropyl-l!3;4-thiadiazol-2-yI)methyItbio)-N-(4-methylthia2ol-2"yl)-3-phsiioxypyridiE» 

2-axnine; 

5-((l,2,4-oxadiazol-3-yI)msthylthio)-N-(4-methylthiazol'2-yI)-3-phenoxypyridiD-2-ainine; 

5-((5-methylisoxazol-3-yl)msthylthio)-N-(4-methylthiazol-2-yI)-3-phsiioxypyridin-2-ainine; 

5-((3,5-dimethyHsoxazol-4-yI)methylthio)-N-(4-rnethyltbiazol-2-yl)-3-phe&oxypyridin-2-ainine; 

5-((5-chloro-l,2,4-thiadiazol-3~yl)methyltMo)~N-(4-metbylthiazol~2-yl)-3-phenoxypyiidin-2-

amine; 

N-(5-(:soqumolin-l-ylmethylthio)-3-phenoxypyridin-2-yl)-4-methylthia2ol-2-amine; 

N-(4-((6-(4-methylthia2ol-2-ylamino)-5-phsnoxypyridin-3-ylthio)methyl)fhiazol-2-yl)acetamide; 

N-(5-((5-cyclopropyl-l .3 !4-tMaaiazol-2~yl)me1hylthio)-3-(phenylthio)pyridiD--2-yl)--4-

methylthiazol-2-amins; 

4-methyl-N-(5-((5-methylisoxazol-3-yl)methylthio)-3-(phenylthio)pyridin-2-yl)thiazol-2-airune; 

N-(5~((3.5-dimethylisoxa2ol-4~yl)meth}4thio)-3-(phenyltido)pyiidin-2-yl}-4-methylthiazol-2-
amine; 

2-(6-(4-methylthia2ol-2-ylamixLo)-5-phenoxypyridin-3-ylthio)-1 -(pyrrolidin-1 -yl)ethanone; 

N-(2-(dimethylamino) ethyl)-H-methyl-2-(6-(4-methyIthiazol-2-ylamino)-5-phenoxypyridin-3-

ylthio) acetamide; 
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1-(4-methylpipera2m4-yl)-2-(6-(4-methyltMazol-2-ylamino)-5-phenoxypyridiii-3-

ylthio)ethanone; 

2-(6-(4-methylthiazol-2-ylanrino)-5-phenoxypyridin-3-ylttao)-N-(2-(pyiTolidiQ-l-

yl) ethyl) ac etamide; 

{5-[(l,l-dioxo-hexahydro-lA.6-thiopyran.-4-yl}-pyiidm-2-yl~niethylsuIfanyl]-3-pheiioxy-pyridiii-

2-yl} -(4-methyl-1idazol-2-yl)-amine; 

4-methyl-N-(3-phenoxy-5-(l-(piperidin-4-yl)e1hyltMo)pyridin-2-yI)thiazol-2~amine; 

2;2-dimethyl-3-(2-(3-phenoxy-5-(tfaieno[332-b]pyiidiii-7-ylthio)pyridiii-2~ylarDino)thiazol-4-

yl)propanoic acid; 

tert-butyl 4-(5-(3-phenoxy-5-(pyridm-2-ylthio)pyriditt-2-yiaimno)-l,2,4-thiadiazol-3-

yl)piperidine-1-carboxyiate; 

34sobutyl-N-(3-phenoxy-5-(pyridin-2-ylthio)pyridiB-2-yl)-2,2,4-thiadiazol-5-aimne; 

3-isopropyl-N-(3-phenoxy- 5-(pyridin-2-ylthio)pyiidm-2-yl)-1£,4~tbia&azol-5-anmie; 

K-(3-phenoxy"5-(pyridiii-2-ylthio)pyridiii-2-yl)-3-(tetrahydrofuraD-2-yl)-l;,2J4-thiadiazol-5-

amine; 

N-(3-pbeDoxy-5-(pyridm-2-yltMo)pyridm-2-yl)-3-(piperidm-4-yI)-l,2,4-tidadiazo!-5-anime; 

1-(4-(5-(3-phenoxy-5-(pyridm-2-ylthio)pyridiii-2~ylanimo)-l!2,4-thiadiazol-3-yl)piperidm-l-

yl)ethanone; 

2-methoxy4-(4-(5-(3-phenoxy-5-(piperidi-2-ylthio)piperidi-2-ylammo)-l,2,4~thiadiazol~3~ 

yl)piperidine-1 -yl)ethaiione; 

2-(dime%lainino)-l-(4-(5-(3»phenoxy-5-(pyridiii-2-ylthio)pyridin-2-ylainirio)-l,2)4--thiadia2ol-

S -yl)pip eridin-1 -yl)ethanone; 

N,N-dimethyM-(5-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-ylammo)-l,2;4-thiadiazol-3-

yl)piperidine-1 -carboxamide; 

N,N-dimethyl-4-(5-(3-phexioxy-5-(pyridin-2-ylthio)pyridiii-2-ylaimiio)-l,2!4-thiadiazol»3-

yl)piperidine-1 -sulfonamide; 

2-methyl-1 -(4-(5-(3-phenoxy-5-(pyridin~2-ylthio)pyridiii-2-ylatniQo)-1,2,4-thiadiazol-3-

yl)piperidiii-1 -yl)propaii-1 -one; 

3-(l-(methyIsulfonyl)piperidm-4-yl)-K-(3-phenoxy-5-(pyridin-2-ylthio)pyridm-2-yl)-L2:4-

thiadiazol-5-amine; 
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2-oxo-2-(4-(5-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-yIarrimo)4,254-thiadiazol-3-

yl)piperidin4-yl)ethyl acetate; 

4-(5H3-phenoxy-5-(pyridm~2-ylthio)pyridin~2-ylammo)4,2,44hiadiazol-3-yl)piperidine4-

carboxamide; 

2-h.ydroxy-l-(4-(5-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-ylamiDD)-ls2,4-tbiadia2ol-3-

yl)piperidin-1 -yl)ethanone; 

tert-butyl 2-oxo-2-(4~(5-(3-phsnoxy-5-(pyridin-2-yltbio)pyridin-2-ylammo)-lT2:4-thiadia2ol-3" 

yl)piperiain-1 -yl)ethylcarbamate; 

(R)-2-hydroxy-1 ̂ 4-(5-(3-phenoxy-5-(pyridin-2-yltbio)pyridin4J~ylamino)--1,2s4-thiadiazol-3-

yl)piperidin4 -yl)propan4 -one; 

2-methyl4-(4-(5-(3-pheiiQxy-5-(pyridin-2-ylthio)pyridm-2-ylaiiiino}4.2/MHadiazol-3-

yljpipsridin-1 -yl)prop an-1 -one; 

2-aniino4~(4-(5-(3-pheGOxy-5~fcyrid:m-2-ylthio)pyridin^2-ylaniino)4,2,4-thiadiazol-3--

yl)pipsridin-l -yl)elhanone; 

2-(4-(5-(3-phenoxy-5-(pyridin-2-ylfhio)pyridin-2-ylamino)-U2,4-tbiadiazol"3-yl)piperidin-l-

yl)ethanol; 

4-(5-(3-Phenoxy-5-(pyridm-2-ylthiQ)pyridm-2-ylainmo)4,2)4-thiadiazol-3-yl)piperidine4-

sulfonamide; 

3-(l-(2-aniinoetliylsiilfonyl)piperidin-4-yl)-N-(3-phenoxy-5--(pyridin-2-ylthio)pyridin-2-yl)-

1,2,4-tbiadiazol-5-amine; 

tert-butyl 3-methyl-4-(2~(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-yIaimno)thiazoM-

yl)piperidiae4-carboxyiate; 

l-(3-methyl-4-{2-(3-phenoxy-5-(pyridm-2-ylthio)pyridm-2-ylammo)thiazol-4-yl)piperidiri4-

yl)etbanone; 

l~(4~(2-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-ylammo)tliiazo3-4-yl)piperidiii4-yl)ethanone; 

Methyl 3-(5-phenoxy-6-(1hia2olo[5!4~b]pyridiii-2-ylamino)pyridin-3-ylthio)propanoate; 

N-(3-phenoxy-5-(pyridin-4-ylthio)pyridin-2-yl)thia2oIo[5!4~b]pyridin-2-amine; 

4-(5-phenoxy-6-(tMazolo[5,4-b]pyridin-2-ylainiiio)pyridin-3-ylthio)benzomtriie; 

N<3-phenoxy'5-(pyrimidin-2-ylthio)pyridin-2"yl)thiazolo[5,4-b]pyridin-2-amine; 

N-(3-phe^oxy-5-(thieno[3,2-b]pyridiii-7-ylthio)pyridin-2-yl)tliiazolo[5,4-b]pyridin-2-amine; 
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N-(5-(pyridirL-2-yltHo)-3-(4-(trifiuorome1iiyI)pheiioxy)pyridiD-2-yl)-3-(tetraiiydroforan-2-yl)-

1.2,4-thiadiazol-5-amine; 

N-(4~(2-(5-meftyloxazol-2-yl)ethyl)thiazol-2-yl)-3-pbenoxy~5-(1itieno[3,2-b]pyridiii-7-

yltbio)pyridin-2-amine; 

4-(2-(5-metbyloxazol-2-yl)etbyl)-N-(3-phenoxy-5-(piperidm-4-ylmetbylthio)pyii&m-2-

yI)tMazol-2-amine; 

2-(dimetbylamino)-l-(4-(5-(3~(4-3uoropheiioxy)-5--(thieno[3.2-b]pyridin-7-ylthio)pyridin-2-

yIamino}-l,2,4-thiadia2ol-3-yl)piperidin-l-yl)ethanone; 

l-(4-((5-(3-C4-flnoropbsnoxy)-5~(thisno[3;2-b]pyxidin-7-yithio)pyridia-2-y}amixio)-l,2)4-

thiadia2ol-3-yl)mefhyl)piperidin-l-yI)ethaiions; 

1-(4-(5-(3~(4-fluorophenoxy)-5-(3-methyHsoxazolo[5;4-b]pyridm4-yltMo)pyridin-2-ylamino)-

1,2,4-thiadiazol-3-yl)piperidiii-1 -yl)ethanone; 

2-(dimethylaroino)~l-(4-(5-(3»(4-fiuorophenoxy)-5-(3-methyiisoxa2;olo[5>4-b]pyridiB-4-

yltbio)pyridm-2-ylamino)-1,2,4-tiiladiazol-3-yI)piperidiii-l -yl)stixanoiis; 

3-(2-bromo-4-fliioropheiioxy)-5-C3-methoxyphenyIthio}~N-(4-(piperidiii-4-yl)tbiazoI-2-

v 1 )pyridiij - 2 - a m i n e ; 

4~(2~(3-(4-fIuoropbenoxy}-5-(3-methoxyphenylthio)pyridiD-2-ylamino)thiazol-4-yI)pipsridme-l-

carboxyiate trifluoroacetate; 

l-(4-(2-(3"(4~fluoro-2-iDethylpbsnoxy)-5~(3-metiioxyphenyltbio)pyridii}-2-ylamino)tbia2ol-4' 

yl)piperidin-1 -yl)ethanoiie; 

l-(4"(2-(3-C4-fluorophenoxy)-5-(3-methoxyphenyltbio)pyridiE-2-ylainiDo)tliiaz;ol-4-yl)piperidiii-

l-yl)etbaiione; 

!-(4-(2-(3-(2-bromo-4-fluoropheiioxy>5-(3-raethoxyphenylthio)pyridiD-2-ylainino)tbiazo3-4-

yl)pipetidin-l -yl)ethanone; 

3-(4-(2-(3-(2-bromo-4-fiuorophenoxy)~5»(3-methoxypbenyltbio)pyridii}-2-ylaimno)tbiazol-4-

yl)piperidin-1 -yl}-2-(dimethylamiiio)ethanone; 

l-(4-(2-(5-(tbieno[3,2-b]pyridin-7-yltbio)-3-(4-(trifiuoromethyl)pheiioxy)pyridm-2" 

ylaiTiino)thiazol-4-yl)piperidiQ-l-yl)eiiianoiie; 

l-(4-(2-(5-(tbieno[3)2-b]pyridin-7~yltbio)-3-(2-(trifluoromethyl)pbenoxy)pyridm-2-

ylamirio)thia2ol-4-yl)piperidiD:-l-yl)ethaiione; 
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H4~(2-(5n7-methylthi.eno[3.2-b]pyridm-7~ylthio}-3-phenoxypyridm-2~ylaiidno)thiazoM--

yl)piperidrn-1 -yl)ethanone; 

l-(4-(2-(5-(4-methoxypyriroidin-2-ylthio}-3-phenox3pyridin-2~ylammo)thiazoM-yl)piperidm~l~ 

yl)ethanone; 

4-(6-(4-(l-acetylpipsridin-4-yl)thiazol-2-ylamino>5-plieaoxypyridiii-3-yltliio)ben2:onitrile; 

4-(6-(4-(l-acdyIpipsridiii-4-yl)thiazol-2-ylaiQiixo)-5--pheiioxypyridin-3-ylthio)-3-

(trifluoromethyl)bsn2omtriie; 

4-(6-(4-(l~acetylpiperidin^-yl)thiazol-2-ylamino)-5-phenoxypyridm-3-ylthio)-2-

(trifluoromethyl)benzomtrile; 

6-(6-(4-(l-acetylpiperidm-4~yl)feiazol-2-ylamiiio)-5-phenoxypyridiD-3-ylthio)mcotmoBitrile; 

5_(^(4-(l_acstylpiperidiii^-yl)tiiiazol--2-ylarQino)-5-pheaioxypyridxG-3-ylthio>3--

methoxypicolinonitrile; 

Ethyl 6-(6-(4-(l-ace^lpiperidm-4-yl)thia2ol-2-ylaimno)-5-pheiioxypyridm-3-yithio)picoliiiate; 

l-(4-(2-(3-pheoioxy-5-(6-(trifltiorome1hyl)pyridm-3-ylthio)pyridin-2--ylamiiio)thia2ol-4-

yl)piperidin-l -yl)ethanone; 

•l-(4"(2-(5~(6-bromothieno[3,2-b]pyridm-7-y]thio)-3-phenoxypyridin-2-ylamino)thiazol-4-

yl)piperiain-1 -yl)ethanone; 

1-(4-(5~(5-(thiexio[3.2-b]pyxidin-7-ylthio)-3-(2--(trifiuorome1hyl)phenoxy)pyridin-2-ylaiDiao)-

1,2,4-thiadiazol-3-yl)piperiain-l -yl)ethanone; 

tert-butyl4-(2-(3-(4-fluorophenoxy)-5~(thieno[3,2-b]pyridin--7-ylthio)pyridin-2-yiammo)thia2o]-

4-yl)piperidine-l-carboxyiate; 

N-(3-(4-fiuorophenoxy)-5-(thisno[3f2-b]pyridin-7-ylthio)pyridiQ-2-yl}-4»(piperidiE»4»yl)thiazol-

2-amine; 

1-(4-(2-(3-(4-fiuorophenoxy)-5-(thieno[3,2-b]pyridm-7-ylthio)pyiidm-2-ylammo)thia2ol-4-

yl )piperi din-1 -yl)ethanone; 

2-(4-(2-(3-(4-Suorophenoxy)-5--(thieno[3,2-b]pyridin»7-ylthio)pyridin-2--ylammo)tbiazoI-4-

yl)piperidin~1 -yl}-2~oxoethyl acetate; 

Isopropyl 4-(2-(3-(4-fluorophenoxy}-5-(thieno[3,2-b]pyridin-7-ylthio)pyridiii-2-ylaimno)thiazol-

4-yI)piperidine-1 -carboxyiate; 

2-(dimethylamino)-l-(4-(2-(3-(4-fluoropheixoxy)-5-(thieno[3.2-b]pyridin-7-ylthio)pyridin-2-

ylamino)thiazol-4-yl)piperidin-1 -yl)ethanone; 
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N-(3-(4-fluorophenoxy)-5-(tbieno[3,2-b]pyridm-7-ylthio)pyridin-2-yl)-4-(l-

(methylsulfonyl)piperidin-4-yl)thiazol-2-arnine; 

N-(l-(4-(2-(3-(4-fluorophenoxy)-5-(thieno[3,2"b]pyTidin-7-ylthio)pyridin-2-ylamino)thiazol-4-

yl)piperidin-1 -yl)-1 -oxopropan-2-yl)acetamide; 

N-(2-(4-(2-(3-(4-fluorophenoxy)-5-(thieno[3,2-b]pyridin-7»ylthio)pyridm~2-ylam.ino)thiazol-4-

yl)piperidin-1 -yl)-2-oxoethyl)acetamide; 

4-(l-(2-aminoethylsulfonyl)piperidin-4-yl)-N-(3-(4-fluorophenoxy)-5-{thieno[3,2-b]pyridin-7-

ylthio)pyridin-2-yl)thiazol-2-amine; 

4-(2-(3~(4-fluorophenoxy)-5-(thieno[3,2-b]pyridm-7-ylthio)pyridm~2-ylamino)thiazol-4~ 

yl)piperidine-l -sulfonamide 2,2,2-trifluoroacetate; 

4-(2-(3-(4-fluorophenoxy)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamino)thiazol-4-

yi)piperidine-1 -carboxami de; 

tert-butyl 4-(2-(3-(4-fluorophenoxy)-5-(3-methylisoxazolo[5,4-b]pyridin-4-ylthio)pyridin-2-

ylanxino)thiazol-4-yl)piperidine-1 -carboxyiate; 

N-(3-(4-fluorophenoxy)-5-(3-methylisoxazolo[5,4-b]pyridin-4-ylthio)pyridin-2-yl)-4-(piperidin-

4-yl)thiazol-2-amine; 

1-(4-(2-(3-(4-fluorophenoxy)-5-(3-methylisoxazolo[5,4-b]pyridin-4-ylthio)pyridm-2-

ylamino)thiazol-4-yl)piperidin-l-yl)ethanone; 

2-(dimethylamino)-l-(4-(2-(3-(4-fluorophenoxy)-5-(3-methylisoxazolo[5,4-b]pyridin-4-

yltmo)pyridin-2-ylainino)thiazoi-4-yl)piperidiii-1 -yl)ethanone; 

Methyl 4-(5-(3-phenoxy~5-(pyridin-2-ylthio)pyridin-2-ylamino)-L2,4-thiadiazol-3-yl)piperidme-

1-carboxyiate; 

l-(4-(2-(5-(3-methylthieno[3,2-b]pyridin-7-ylthio)-3-phenoxypyridin-2-ylainino)thiazol-4-

yl)piperidin-1 -yl)ethanone; 

l-(4-(2-(5-(5-chlorothieno[3,2-b]pyridin-7-ylthio)-3-phenoxypyridin-2-ylamino)thiazol-4-

yl)piperidin-1 -yl)ethanone; 

l-(4-(2-(3-phenoxy-5-(thieno[2,3-d]pyrimidin-4-ylthio)pyridm-2-ylamino)thiazol-4-yl)piperidin-

l-yl)ethanone; 

tert-butyl 4-((2-(5-(3~methoxy-3-oxopropyltMo)-3~phenoxypyridm-2-yIamino)thiazol-4-

yl)methyl)piperidine-1 -carboxyiate; 
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tert-butyl 4-(2-(3~(4-cyanophenoxy)-5-(3-metkixy-3-oxopropyltMo)pyridin-2-ylamiiio)thiazol-

4-yl)piperidine-l -carboxyiate; 

tert-butyl 3-(5~(5-(3-methoxy-3-oxopropylthio)-3-phenoxypyridiii-2-ylamino)-l,2)4-thiadia2ol-

3-yl)pyrrolidine-l -carboxyiate; 

tert-butyl 3-(2~(5~(3-methoxy-3-oxopropylthio)-3-phenoxypyridra-2-yIaxoino)tbiazol-4-

yl)piperidine- 1-carboxylate; 

tert-butyl 3-(2-(5»(3-roethoxy-3 -oxopropylthio)-3 ~phenoxypyridin"2-ylaraino)thiazol-4-

yl)pyrrolidine-l -carboxyiate; 

tert-butyl 4-((2-(3-phenoxy-5~(thieno[3,2-b]pyridu}-7-yltMo)pyridm-2~ylamiao)thiazol--4-

yl)metbyl)piperidine-1 -carboxyiate; 

tert-butyl 4-((2~(5-(4-cyanopbenyltMo)-3-phenoxypyridin-2-ylaioino)thiazol-4-

yl)methyl)piperidme-l -carboxyiate; 

tert-butyl 3-"CC2-(3-phenoxy-5-(thieno[3!2-b]pyridiE-7-yltMo)pyridm-2-ylammo)tbiazol-4-

yl)methyl)piperidine-1 -carboxyiate; 

tert-butyl 3«(5-(3-phenoxy-5-(thieno[3J2-b]pyridiB-7-yltbio)pyridin-2-ylainino}~l!2,4-thiadiazol-

3-yI)pyrrolidine-1 -carboxyiate; 

tert-butyl 3-(2-(3-phenoxy-5-(tbieno[3.2-b]pyridin-7-ylthio)pyxidin-2-ylaxrimo)tbia2ol-4-

yl)pyirolidine-1 -carboxyiate; 

tert-butyl 3~(2~(5-(4-cyanophenyltMo)-3~phenoxypyridin-2~ylamino)tMazol-4-yl)piperidine~l-

carboxylate; 

tert-butyl 3-(5-(5-{4-cyanophenylthio)-3-pheiioxypyridi3i-2"ylatmBo)-l,2,4~tbiadiazol-3-

yl)pyrrolidine-l -carboxyiate; 

N-(3-pheEOxy-5-(tbieno[3T2-b]pyridiii-7-yltbio)pyridiii»2-yi}-4--(piperidiii-4-ylmethyl)thiazol-2-

amine; 

N~(3-p1ienoxy-5-(tbieno[3,2-blpyridiii-7-yltliio)pyridin-2-yl)-4-(piperidiii-3-yl)thiazol-2-ainme; 

H-(3-phenoxy-5-(thieno[3r2-b]pyridin~7-ylthio)pyridiii"2-yl)-3-(pyiroHdin-3-yl)-l,2,4-

thiadiazol-5-amme; 

N-(3-phenoxy-5-(tiiieno[3,2-b]pyridin-7-yltbio)pyridin-2-yl)-4-(pyrrolidin-3-yI)thiazol-2-amme; 

4-(5"phenoxy-6-(4-(piperidm-4-ylmethyl)thia2ol-2-ylamino)pyridin-3-yithio)ben2onitrile; 

4-(5"phenoxy-6-(3-(pyrrolidin-3-yl)-1.2,4-thiadiazol-5-ylamiiio)pyridiii-3"ylthio)benzointriIe; 

4-(5-phemoxy-6-(3-(piperidin-3-yl)-i,2,4-thiadiazol-5-ylamino)pyridin--3-yltido)benzonitiile; 
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!K4-((2-(3-pheaioxy-5-(tineno[3J2-b]pyridiii--7-yltino)pyridm-2-ylamino)tidazo3-4-

yl)methyl)piperidin-l -yI)ethanone; 

H3-(243-p)ienoxy-5^1ideno[3^-b]p>ddk-7-ylthio)pyridiii-2-ylainiiio)tbiazol-4-yl)piperidin-l-
yl)ethanone; 

l-(3-(5<3-phsnoxy-5-(1hi0no[3?2-b]pyridiii-7-ylthio)pyridm-2-ylarQiiio>l,2,4-thiadia2ol-3-

yi)pyiroiidin-1 -yI)ethanone; 

'l-(3-(2-{3-phenoxy-5-(1iiieiiot3.2-b]pyridi!i-7-yitiiio)pyridin-2-yiamino)fhiazol-4-yl)pyrrolidiii-
l-yl)ethanone; 

4-(6-(4~(l-acstylpipsridiii-3-yl)lMa5LoI-2-ylarnino)-5-pbenoxypyridki-3-ylthio)benzomtrile; • 

4-(6-(3-(l-acetylpyrroIidin-3-yl)-l,2;4-tfciiadia2ol-5-ylainiiio>5-pheiioxypyridiii^3-

ylthio)benzomtrile; 

4~(6-(4-((l-acetylpiperidin4-yI)mefeyl)tbiazol-2-yiamiBO>5-pheiioxypyridiii-3-

yltbio)bsnzordtrile; and 

l_(4_(2-(5-(2-cMoropyridiE^ylt3no)-3-phenoxypyridin-2-ylaxmiio)thiazol-4-yl)pipsridi][i-l' 

yl)ethanone; 

or a pharmaceutical^ acceptable salt thereof. 

[0024] Additional advantages and novel features of this disclosure shall be set forth in part in 
the description that follows, and in part will become apparent to those skilled in the art upon 
examination of the following specification or may be learned by the practice of the disclosure. The 
advantages of the invention may be realized and attained by means of the instrumentalities, 

combinations, compositions, and methods particularly pointed out in the appended claims. 

DETAILED DESCRIPTION OF THE INVENTION 
[0025] Reference will now be made in detail to certain embodiments of the invention, 
examples of which ate illustrated in the accompanying structures and formulas. While the invention 
will be described in conjunction with the enumerated embodiments, it will be understood that they 
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are riot intended to limit the invention to those embodiments. On' the contrary, the invention is 

intended to cover all alternatives, modifications, and equivalents which may be included within the 

scope of the present invention as defined by the claims. One skilled in the art will recognize many 
methods and materials similar or equivalent to those described herein, which could be-used in the 

practice of the present invention. The present invention is in no way limited to the methods and • 

materials described. In the event that one or more of the incorporated literature and similar materials 
differs from or contradicts this application, including but not limited to defined terms, tem usage, 
described techniques, or the like, this application controls. 

DEFINITIONS 

[0026] The term "alkyl" as used herein refers to a saturated linear or branched-chain 
monovalent hydrocarbon radical of one to twelve carbon atoms, wherein the alkyl radical may'be 

optionally substituted independently with one or more substituents described below. Examples of 

alkyl groups include, but are-not limited to, methyl (Me, -CH3), ethyl (Et, -CH2CH3)5 1 -propyl (n-Pr, 

n-propyl, -CH2CH2CH3), 2-propyl (i-Pr, i-propyl, -CH(CH3)2), 1-butyl (n-Bu, n-butyl, -
CH2CH2CH2CH3), 2-methyl-l -propyl (i-Bus i-butyi, -CH2CH(CH3)2)! 2-butyl (s-Bu, s-butyL -

CH(CH3)CH2CH3)S 2-methyl-2-propyl (t-Bu, t-butyl. TC(CH3)3)J 1-pentyl (n-pentyl, 

CH2CH2CH2CH2CH3), 2-pentyl <~CH(CH3)CH2CH2CH3), 3-pentyl C~CH(CH2CH3)2), 2-methyls-
butyl (-C(CH3)2CH2CH3), 3-raethyl-2-butyl (~CH(CH3)CH(CH3)2)> 3-methyl-1 -butyl (-

CH2CH2CH(CH3)2)5 2-methyl-l-butyl (-CH2CH(CH3)CH2CH3), I-hexyl (-CH2CH2CH2CH2CH2CH3), 
2-hexyl (~CH(CH3)CH2CH2CH2CH3), 3-hexyI (-CH(CH2CH3)(CH2CH2CH3)), 2-methyl~2-pentyl (-
C(CH3)2CH2CH2CH3)5 3-mettiyl-2-pentyl (-CH(CH3)CH(CH3)CH2CH3)J 4-methyl-2-pentyl (-
CH(CH3)CH2CH(CH3)2); 3-methyl-3-perity 1 (-C(CH3)(CH2CH3)2), 2-methyl~3-pentyl ' (-

CH(CH2CH3)CH(CH3}2), 2,3-dimethyl-2-butyl (-C(CH3)2CH(CH3)2), 3*3-dimethyI-2-bu1yl (-
CH(CH3)C(CH3)3, 1-heptyi, l-octyl, and the like. 

[0027] In certain embodiments, the term "alkyl" refers to a saturated linear or branched-chain 
monovalent hydrocarbon radical of one to six carbon atoms, wherein the alkyl radical may be 
optionally substituted independently with one or more substituents described below. 

[0028] The term "alkylene" as used herein refers to a linear or branched saturated divalent 
hydrocarbon radical of one to twelve carbon atoms, wherein the alkylene radical may be optionally 
substituted independently with one or more substituents described herein. Examples include, but are 

not limited to, methylene, ethylene, propylene, 2-methylpropylene, pentylene, and the like. 

[0029] In certain embodiments, the term "alkylene" refers to a linear or branched saturated 
divalent hydrocarbon radical of one to four carbon atoms, wherein the alkylene radical may be 
optionally substituted independently with one or more substituents described herein. 
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[0030] Hie term "aikenyl" as used herein refers to a linear or branched-chain monovalent 

hydrocarbon radical of two to twelve carbon atoms with at least one site of unsaturation, i.e., a 

carbon-carbon sp2 double bond,- wherein the aikenyl radical may be optionally, substituted 

independently with one or more substituents described herein, and includes radicals having "cis" and 

"trans" orientations, or alternatively, "£" and "Z" orientations. Examples include, but are not limited 

to, ethylenyl or vinyl (-CH=CH2), ally! (-CH2CH=CH2), 1 -buten-I-yl, I -buten-2-yl, and the like. 

[0031] In certain embodiments,, the term "aikenyl" as used herein refers to a linear or 
branched-chain monovalent hydrocarbon radical of two to six carbon atoms with at least one site of 
unsaturation, wherein the aikenyl radical may be optionally substituted independently with one or 
more substituents described herein, and includes radicals having "cis" and "trans" orientations., 

[0032] The term "alkenylene" as used herein refers to a linear or branched divalent 
hydrocarbon radical of two to twelve carbons containing at least one double bond, -wherein the 

alkenylene radical may be optionally substituted independently with one or more substituents 

described herein. Examples include, but are not limited to, ethenylene, propenylene, and the like. 

[0033] The term "alkenylene" includes linear or branched divalent hydrocarbon radical of 

two to four carbons containing at least one double bond, wherein the alkenylene radical may be 
optionally substituted independently with one or more substituents described herein. 

[0034] The term "alkynyl" as used herein refers to a linear or branched monovalent 
hydrocarbon radical of .two to twelve carbon atoms with at least one site of unsaturation, i.e.* a 
carbon-carbon .sp triple bond, wherein the alkynyl radical may be optionally substituted' 
independently with one or more substituents described herein. Examples include, but are not limited 

to. ethynyl (-OCH), propynyl (propargyl, -CHjOCH) and the like. 

[0035] In certain embodiments, the term "alkynyl" refers to a linear or branched monovalent 
hydrocarbon radical of two to six carbon atoms with at least one carbon-carbon sp triple bond. 

[0036] The term "alkynylene" as used herein refers to a linear or branched divalent 
hydrocarbon radical of two to twelve carbons containing at least one triple bond, wherein the 

alkynylene radical may be optionally substituted independently with one or more substituents 
described herein. Examples include, but are not limited to, ethynylene, propynylene, and the like. 

[0037] In certain embodiments, the term "alkynylene" refers to a linear or branched divalent 
hydrocarbon radical of two to four carbons containing at least one triple bond. 

[0038] The terms "cycloalkyl," "carbocycle," "carbocyciyi" and "carbocycfic ring" are used 
interchangeably and refer to a saturated or partially unsaturated cyclic hydrocarbon radical having 

from three to twelve carbon atoms. The term "cycloalkyl" includes monocyclic and polycyclic (e.g., 
bicyclic and tricyclic) cycloalkyl structures, wherein the polycyclic structures optionally include a 
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saturated or partially unsaturated cycloalkyl fused to a saturated., partially unsaturated or aromatic 

cycloalkyl or heterocyclic ring. Examples of cycloalkyl groups include, but are not limited to, 

cyclopropyl, cyclobutyi, cyciopentyl, cyclopentenyl, - cyclohexyl, cyclohexenyl, cycloheptyl, 

cycloheptenyl, and the like. Bicyclic carbocycles include those having 7 to 12 ring atoms arranged, 

for example, as a bicyclo [4,5], [5,5], [5,6] or [6,6] system, or as bridged systems such as 
bicyc!o[2.2.1 ]heptane, bicyclo[2.2.2]octane, and bicyclo[3.2.2]nonane. The cycloalkyl may be-

optionally substituted independently with one or more substituents described herein. 

[0039] "Aryl" as used herein means a monovalent aromatic. hydrocarbon radical of 6-20 
carbon'atoms derived by the removal of one hydrogen atom from a single carbon atom of a parent 
aromatic ring system. Aryl includes bicyclic radicals comprising an aromatic ring fused to a 
saturated, partially unsaturated ring, or aromatic carbocyciic or heterocyclic ring. Exemplary aryl 

groups include, but are not limited to, radicals derived from benzene, naphthalene, anthracene, 

biphenyl, indene, indane, 1,2-dihydronapthalene, 1,2,3,4-tetrahydronapthaIene, and the like. Aryl 
groups may be optionally substituted independently with one or more substituents described herein. 

[0040] The terms "heterocycle", "hetercyciyl" and "heterocyclic ring" as used herein are used 

interchangeably and refer to a saturated or partially unsaturated carbocyciic radical of 3 to 12 ring 

atoms in which at least one ring atom is a heteroatom independently selected from nitrogen, oxygen 

and sulfur, the remaining ring atoms being C, where one or more ring atoms may be optionally 

substituted independently with one or more substituents described below. The radical may be a 
carbon radical or heteroatom radical. The term "heterocycle" includes heterocycSoalkoxy. 

"Heterocyclyl" also includes radicals where heterocycle radicals are fused with a saturated, partially 
unsaturated, or aromatic carbocyciic or heterocyclic ring. Examples of heterocyclic rings include., but 
are not limited to, pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl> 

tetrahydropyranyl, dihydropyranyl, tetrahydrothiopyranyl, piperidino, morpholmo, thiomorpholino, 
thioxanyl, piperazinyl, homopiperazinyl, azetidinyl, oxetanyl, thietanyl, homopiperidmyl, oxepanyl, 
thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 2-pyrrolinyI, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-

pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl, 

dihydrofuranyl, pyrazolidinylimidazolin)'!, imidazolidinyl, 3-azabicyco[3.1.0]hexanyl, 3-

azabicyclo[4.1.0]heptanyl, azabicyclo[2.2.2]hexanyl, 3H-indolyI quinolizinyl and N-pyridyi ureas. 

Spiro moieties are also included within the scope of this definition. The heterocycle may be C-

attached, or N-attached where such is possible. For instance, a group derived from pyrrole may be 
pyrrol-l-yl (N-attached) or pyrrol-3-yl (C-attached). Further, a group derived from imidazole may be 
imidazol-l-y] (N-attached) or imidazol-3-yl (C-attached). Examples of heterocyclic groups wherein 
2 ring carbon atoms are substituted with oxo (=0) moieties are isomdoline-l,3-dionyl and 1,1-dioxo-
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thiomorpholinyi. The heterocycle groups herein are unsubstituted or, as specified;, substituted in one 

or more substitutable positions with various groups described herein. 

[0041} In certain embodiments, the term "heterocycle" includes bridged beterocycles. 

[0042] The term "heteroaryl" as used herein refers to a monovalent aromatic radical of a 5-, 

or 7-rnembered ring, and includes fused ring systems (at least one of which is aromatic) of 5-12 
atoms, containing at least one heteroatom independently selected -from nitrogen, oxygen, and sulfur. 

Examples of heteroaryl groups include., biit are not limited to, pyridinyl, imidazolyl, 

irnidazopyridmyl, pyrimidinyi, pyrazoly], triazolyi, pyrazinyl, tetrazolyl, ftiryl, thienyf, isoxazolyl, 
thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl, benzimidazolyl, 

benzoin ranyl, cinnolinyl, indazolyl, indoHzinyl, phthalazinyl, pyridazinyl, triazinyl, isoindolyl, 

pteridinyl, purinyl, oxadiazolyi, triazolyi, thiadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl, 

benzothiophenyl, benzothiazolyl. benzoxazolyl, quinazolinyl, quinoxaimyl, naphthyridinyl, and 
furopyridinyh Spiro moieties are also included within the scope of this definition. Heteroaryl groups 

may be optionally substituted independently at one or more substitutable positions with one or more 
substituents described herein. Particular examples of heteroaryl groups include thiazolyl, 
thiadiazolyl, oxadiazolyi, oxazolyl, thiazolo[5,4-b]pyridinyl, thiazolo[5.4-b]pyrazinyI, and 
thiazolo[5 ,4-e] [ 1,2,4]triazine. 

[0043] By way of example and not limitation, carbon bonded beterocycles and heteroaryls 
are bonded at position 2, 3, 4, 5, or 6 of a pyridine, position 3, 4, 5S or 6 of a pyridazine, position 2, 4, 
5, or 6 of a pyrimidine, position 2, 3, 5, or 6 of a pyrazine, position 2, 3, 4, or 5 of a furan, 

tetrahydrofuran, thiofuran, thiophene, pyrroie or tetrahydropyrrole,, position 2, 4, or 5 of an oxazole, 
imidazole or thiazole, position 3„ 4, or 5 of an isoxazole, pyrazole, or isothiazdle, position 2 or 3 of an 

aziridine, position 2, 3, or 4 of an azetidine, position 2, 3, 4, 5, 6, 1, or 8 of a quinoline or position 1, 
3, 4, 5, 65 7} or 8 of an isoquinoline. Further examples of carbon bonded beterocycles include 2-
pyridyl, 3-pyridyI, 4-pyridyI, 5-pyridyI, 6-pyridyl, 3-pyridazinyl, 4-pyridazinyl, 5-pyridazinj'I, 6-
pyridazinyl, 2-pyrimid'myl, 4-pyrimidinyl, 5-pyrimidinyl, 6-pyrimid'myl, 2-pyrazinyl, 3-pyrazinyl, 5-
pyrazinyl, 6~pyrazinyl, 2-thiaxolyl, 4-thiazolyl, or 5-thiazolyl. 

[0044] By way of example and not limitation, nitrogen bonded heterocycles and heteroaryls 
are bonded at position 1 of an aziridine, azetidine, pyrrole, pyrrolidine, 2-pyrroiine, 3-pyrroline, 

imidazole, imidazolidine. 2-imidazoline, 3-imidazoline, pyrazole, pyrazoline, 2-pyrazoIine, 3-

pyrazoline, piperidine, piperazine, indole, indoline, IH-indazole, position 2 of an isoindole, or 
isoindoiine, position 4 of a rnoipholine, and position 9 of a carbazole, or j3-carboiine. Still more 
typically, nitrogen bonded heterocycles include l-aziridyl, I -azetedyl," 1 -pyrrolyl, 1-imidazolyl, "1-
pyrazolyl, and 1-piperidinyL 

[0045] The term "halogen" as used herein means fluoro, chloro, bromo or iodo. 
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The term "a" as used herein means one or more. 

As used herein, the terms "compound of this invention," "compounds of the present 

invention" and "compounds of Formula I" include compounds of Formula I and tautomers, resolved 

enantiomers, resolved diastereomers, racemic mixtures, solvates, metabolites, salts and prodrugs 
thereof, including pharmaceutically acceptable salts and prodrugs. 

[0048] In general, the various moieties or functional groups of the compounds of this 
invention may.be'optionally substituted by one or more, substituents. Examples of substituents 
suitable for purposes of this invention include, but are not limited to, oxo, halogen, CN, nitro, 

trifluoromethyi, difluoromethyi, fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, 
azido, Vil-NR,iS02R', Vn-S02NR'R"5 Vn-C(=0)R', Vn-C(-0)0R', Vn-OC(0)R', Vn-NR"C(==0)C>R\ 

Vn-NR"C(=0)R,3 VTJ-C(!=0)NR,RM, Vn~NR'R"J Vn-NRmC(=0)N'R"s Vn-OR'5 Vn~SR', Vn-S(0)R*? Vn-

S(0)2R'5 alkyl, aikenyl, alkynyl, Vn-cycloalkyl; Vn-heterocyclyl, Vn-aryl, and Vn-heteroaryl9 where R'> 

R" and II"' are independently H, alkyl, aikenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl. 

[0049] It is to be understood thai In instances where two or more radicals are used in 
succession to define a substituent attached to a structure, the first named radical is considered to be 

terminal and the last named radical is considered to be attached to'the structure in question. Thus, for 
example, an arylalkyl radical is attached to the structure in question by the alkyl group. 
GLUCQKXNASE ACTIVATORS 

[0050] The present invention provides compounds, and pharmaceutical formulations thereof, 

that are useful in the treatment of diseases, conditions and/or disorders characterized by 
underactivation of giucokinase or which can be treated by activation of giucokinase. 

{0051] One aspect of the invention provides compounds of Formula I 

and tautomers, resolved enantiomers, resolved diastereomers, racemic mixtures, solvates, 
metabolites, salts and pharmaceutically acceptable prodrugs thereof, wherein: 

L is O, S, C(0) or CHR14; 

Y is N or CR4; 

Z is N or CR3, wherein at least one of G or Z is not N; 

GisNorCR15; 
R1 is a heteroaryl ring represented by the formula 
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D1 is S, Os orN; 

D2 is Nor nx>12-

D3 is S, O or CR13; 

R2 is aryl, heteroaryl, saturated or partially unsaturated cycloalkyl, or saturated or 

partially unsaturated heterocyclyl, wherein said aryl, heteroaryl,. cycloalkyl and heterocyclyl are 
monocyclic or bicyclic and are optionally substituted with one or more groups independently selected 
from CrC6 alkyl, C2~C6 aikenyl, Co-Ce alkynyl, saturated and partially unsaturated C3-C6 cycloalkyl, 

saturated and partially unsaturated Cj-Cg heterocyclyl, aryl, heteroaiyl, F, CI, Br, I, CF3., CN, NO2, 
OR6, C(—0)R6, C(=0)0R6, OC(0)R6, O(CH2)nC(=0)OR6; 0(CH2)nC(=0)NR6R7, C(=0)NR6R7, 

NR6R75 NR6C(~0)R7-, SR6, S(0)Re;, and S(0)2R6, and wherein said alkyl, aikenyl, alkynyl, 

cycloalkyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with one or more groups 

independently selected from oxo, CrC6 alkyl, C2-C6 aikenyl, C2-C6 alkynyl, saturated and partially 
unsaturated C3-C6 Vn-cycloaIkyl,- saturated and partially unsaturated Cj-Cg Vn-heterocyclyI, Vn-aryl» 
V„-heteroaryl, V„-F, Vn-Cl, V„-Br, Vn-I, V„-CF3, V„-CN, V„-OR\ V„-C(=0)R8, V0-C(=0)OR8, Vrr 

0C(-0)RS, V„-C(=0)NRsR9, V„-NRV, Vn-NR8C(=0)R9, V„-SRs, V„-S(0)Rs, and V„-S(0)2Rs; 

[0061] R3. is H, C1-C12 alkyl, C2-C12 aikenyl, • C2-C12 alkynyl, saturated or partially 
unsaturated Cy-Ou cycloalkyl, saturated or partially unsaturated Ci-Ci2 heterocyclyl, aryl, heteroaryl, 
F, CI, Br, I, CN, OR6, C(=0)R6, C(-0)0R6, OC(K))R6, C(=0)NR6R7, 0C(=0)NR6R7, 

OC(=S)NR6R7, NR6R7, NR6C(=0)R7, SR6, S(Q)R6, S(0)2R6 or S(0>2NR6R7: wherein said alkyl, 

aikenyl, alkynyl, cycloalkyl. heterocyclyl, aryl and heteroaiyl are optionally substituted with one or 

more groups independently selected from oxo, Ci-Ce alkyl, C2-Ce aikenyl, C2-C6 alkynyl, saturated 

and partially unsaturated C^-Cs cycloalkyl, saturated and partially unsaturated Ci-Cs heterocyclyl, Vn-
aryl, Vn-heteroaryl» V„-F, Vn-Cl, Vn-Br, Vn-I, V„-CF3, Vn-CN, Vn-OR8, Vn-C(0)R8, Vn-C(=0)0R8, 
Vn-OC(=<>)Rs, Vn-C(=0)NR8R9, Vn-NRBR9, Vn-NR8C(=0)R9, Vn-SR8, Vn-S(0)R8, Vn-S(0)2R8 and 

Vn-S(0)2NRSR9; 

R4 is H, methyl, ethyl, F, CI, Br, I, CF3, CHF2 or CH2F; 

R6 and R7 are independently H, C\-Cn alkyl, C2~Cn aikenyl, C2-C12 alkynyl, saturated 
or partially unsaturated C3-Ci2 cycloalkyl, saturated or partially unsaturated Ci-C]2 heterocyclyl, Vn-
aryl, or Vn-heteroaryl, wherein said alkyl, aikenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and 

heteroaryl portions are optionally substituted with one or more groups independently selected from 

CF3, oxo, Ci-Ce alkyl, C2-C$ aikenyl, C2-Ce alkynyl, saturated and partially unsaturated Cs-Cg 
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cycloalkyl, • saturated and partially unsaturated C]-C& heterocyclyl [optionally substituted with 

C(0)0(1-6C alkyl), (l-6C)alkyl or (1-6C alkyl)OH], Vn-aryl, Vn-heteroaryl, Vn~F, Vn-CI, Vn-Br, Vn-
I, V„-CF3J V„-CN, V„-OR8, V„-C(=0)R8, V„-C(=0)0R8, V„-0C("0)R8, Vr--C(-0)NR'Rs, V„-NRSR9, 
Vn-NR6C(=0)R9, V„-SR8, V„-S(0)R', V„-S(0)2R8, V„-S(0>2NR8R9, and (C,-C5 a]kyI)OH; 

[0064] or R6 and R7 together with the atoms to which they are attached form a saturated or 
partially unsaturated heterocyclic ring, wherein said heterocyclic ring optionally comprises one or 

more additional ring heteroatoms independently selected from N, O or S, wherein said heterocyclic 

ring is optionally substituted with one or more groups independently selected from oxo, Vn-F, Vn~Cl» 
Vn-Br, Vn-T, Vn-OR8, Vn-C(=0)0R8, Vn-C(=0)NR8R9, Vn-NR8R9, Vn~NR8C(=0)R9; V„-

NRSC(-0)NR9R10, C]-C6 alkyl, C2-C6 aikenyl, and C2-C6 alkynyl; 

[0065] R8, R9 and Ri0 are independently H, CrCg alkyl, C2-Q aikenyl, C2~Cs alkynyl, 

saturated and. partially unsaturated Cs-Cs cycloalkyl, saturated and partially unsaturated Ci-Cg 
heterocyclyl, aryl or heteroaryl, wherein said alkyl, aikenyl, alkynyl, cycloalkyl, heterocyclyl, aryl 

and heteroaryl are optionally substituted with one or more groups independently selected from oxo, 
C,-Cfi alkyl, C2~C6 aikenyl, C2-C6 alkynyl, saturated and partially unsaturated Cz-C6 cycloalkyl, 

saturated and partially unsaturated C1-C5 heterocyclyl, Vn-aryl, Vn-heteroaryl, V.,-F} Vn-Cl, Vn-Br, Vn-
I, Vn-OR2, Vn-NRaRb, Vn-C(=0)OR8, Vn~C(-0)NRaRb, and Vn-NREC(=0)Rb, 

[0066] or R8 and R9 together with the atoms to which they are attached form a saturated or 

partially unsaturated -heterocyclic ring, wherein said heterocyclic ring optionally comprises one or 
more additional ring heteroatoms independently selected from N, O or S, wherein said heterocyclic 

ring is optionally substituted with one or more groups independently selected from oxo, CrC6 alkyl, 
C2-C6 aikenyl, C2-C6 alkynyl, Vn-F, Vn-Cl, Vn-Br, Vn-I, Vn-ORa, and Vn~CN, 

[0067] or R9 and R50 together with the atoms to which they are attached form-a saturated or 
partially unsaturated heterocyclic ring, wherein said heterocyclic ring optionally comprises one or 
more additional ring heteroatoms independently selected from Ny O or S, wherein said heterocyclic 
ring is optionally substituted with one or more groups independently selected from oxo,C]-C6 alkyl, 
C2-C6 aikenyl, C2-C6 alkynyl, Vn-F, Vn-Cl, Vn-Br, Vn-I, Vn-ORa, and V«-CN; 

[0068] R11 is H, methyl, ethyl, F, CI, Br, I, CF3, CHF2, CH2F, OH, 0-(CrC4 alkyl), orNH2; 

[0069] Rt2 and R,3are independently H, CrC6 alkyl, C2~C& aikenyl, C2-C6 alkynyl, saturated 

and partially unsaturated C3-C6 cycloalkyl, saturated and partially unsaturated Ct-Cs heterocyclyl, 
CH2-heterocyclyL aryl, heteroaryl, (1-3C alkyl)heteroaryl, (CH2)n(CRxRy)C(0)NR8R9, F, CI, Br, I, 
CF3, CN, OR6, C(=0)R6, C(O)0R6, 0C(=0)R6, C(=0)NR6R7, NR6R7, NR6C(=0)R7, SR6, S(0)R6, 

S(0)2R65 wherein said alkyl, aikenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are 

optionally substituted with one or more groups independently selected from oxo, Vn~F, Vn-Cl, Vn-Br, 
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V„-I, V„-CF3, V»-CN, .Vn-ORs, V,-C(OPR', V„-0C(=0)Rs, VB-C(=0)NR'R'; V„-NR'R', V„-

NR8C(=0)R9, C(0)(CI-C6 alkyl), C(0)-heterocycle [optionally substituted with 0-(CrCfs alkyl], SR*, 

S02Rf, SChNR'R*. C(0)(C,-C6 alkyI)NR°Rdd, C(0)(C,-C6 alkyl)OR", C(0)CH2C(0)(C,-C6 alkyl), 

C(=0)CHR&NHC(=0)(C!-Cg alkyl), C(=O)CB2OC(=0)(C,-C6 alkyl), CrC6 alkyl, C2-C6 aikenyl, 
C2-Ce alkynyl, saturated and partially unsaturated C3-Ce cycloalkyl, saturated and partially 

unsaturated CrC6 heterocyclyl, Vn-aryl, and Vn-heteroaryi, wherein said heterocyclyl-is optionally 

substituted with one or more oxo, 

[0070] or R12 and R13 together with the atoms to which they are attached form a saturated, 
partially unsaturated or aromatic carbocyciic or heterocyclic ring, wherein said carbocyciic and 

heterocyclic rings are optionally substituted with one or more groups independently selected from C>-

C$ alkyl, C2-C<5 aikenyl, C2-C6 alkynyl, saturated and partially unsaturated C3-C6 cycloalkyl, saturated 

and partially unsaturated Ci-Cg heterocyclyl, aryl, heteroaryl, oxo, F, CI, Br, L, CF3, CN, OR6, 
C(-0)R6, C(=<>)OR6, OC(==0)R53 C(=0)NR6R7, NR6R\ NR6C(=0)R7, SR5, S(0)R6. S(0)2Rfi and 

S02NR6R7, wherein said alkyl, aikenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are 

optionally substituted with one or more groups independently selected from oxo, Vn-F, Vn-Cl3 Vn-Rr, 
Vn-1, Vn-CF3, Vn-CN, V„-OR8, Vn-C(=0)ORS, Vn-0C(=0)Rs, VR-C(=0)NR*R9, Vn-NR8R9, Vn-

NRSC(—0)R9, Ci-Cg alkyl, Cz-Ce aikenyl, Gs-Cg alkynyl, saturated and partially unsaturated C3-C6 

cycloalkyl, saturated and partially unsaturated Ci-Q heterocyclyl, Yn-aryl, and Vn-heteroaryI; 

[0071] R54 is H, methyl, ethyl or OH; 

[0072] Ra and Rb are independently H, C\-Ce alkyl, C2-Cg aikenyl, C2~C6 alkynyl, saturated 

and partially unsaturated Cs-Cg cycloalkyl, saturated and partially unsaturated Cj-Cg heterocyclyl, Vn-
aryl, or Vn-heteroaryi, wherein said alkyl, alkenyi, alkynyl, saturated or partially unsaturated Vn-

cycloalkyi, saturated or partially unsaturated Vn-heterocyclyl, Vn-aryl, and Vn-heteroaryl are 

optionally substituted with one or more OH; 

[0073] each Rc, Re and Rg is independently H or Ci-Ce alkyl; 

[0074] Rd is H,"CrC6 alkyl or C(0)0(CrC6 alkyl); 

[00751 Rf is ClrC6 alkyl or (CX~C6 alkyl)NH2; 

[0076] R* is H or Ci-Ce alkyl; . 

[0077] Ry is H, C-i-Cg alkyl, or -0(CrC6 alkyl); ' 

[0078] V is alkylene having from 1 to 12 carbons, or alkenylene or alkynylene each having 
from 2 to 12 carbons, wherein said alkylene, alkenylene, or alkynylene are optionally substituted with 

one or more groups independently selected from Ci-Cg alkyl, C2-C6 aikenyl, C2-C& alkynyl, saturated 

and partially unsaturated C3-C6 cycloalkyl, saturated and partially unsaturated Ci-Cg heterocyclyl, 
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aryl, heteroaryl, F, CI, Brs I, CF3, cyano, OR8, C(—0)OR8, OC(—0)R8, C(—0)'N(R8R9:, NR8R9> (Cj-Cg 

alkyl)NRcRe,- and NRsC(0)R9; and 

[0079] n is 0 or L 
[0080] in- certain embodiments, R6 and R7 are optionally substituted with one or more groups 

independently selected from oxo, CrC6 alkyl, C2-C6 aikenyl, C2-C6 alkynyl, saturated and partially 

unsaturated C3-C6 cycloalkyl, saturated and partially unsaturated CrC6 heterocyclyl, Vn-aryl, Vn-

heteroaryl, Vn-F, Vn-Cl, Vn~Br, Vn-I, V^CF3a Vn-CN, Vn-OR8, Vn-C(0)R8, Vn-C(-0)0R8, Vn-
0C(=0)R8, Vn-C(=0)NRsR9, Vn-NR8R9, Vn-NRSC(=6)R9, Vn~SRs, VirS(0)Rs, Vn-S(0)2R\ and Vn-

S(0)2KR8R9. * 
[0081] In certain embodiments, R12 and R°are independently H, Ci-C6 alkyl, C2-C6 aikenyl, 

C2-C6 alkynyl, saturated and partially unsaturated C3-C6 cycloalkyl. saturated and partially 
unsaturated Cj-Cs heterocyclyl, aryl, heteroaryl, F, CI, Br, I, CF3, CN, OR6, C(=0)R6, C(==0)0R6, 
0C(=0)R6, C(-0)NR6R7s NR6R7, NR6C(=0)R7, SR6, S(0)R6 or S(0)2R6, wherein said alkyl, 

aikenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally substituted with one or 

more groups independently -selected from oxo, V„-F, Vn-Ci. Vn-Br, Vn-I, Vn-CF3, Vn-CN. Vn-OR8, 
Vn-C(=0)OR8, Vn-0C(=O)R8, Vn-C(=0)NR8R9, Vn-NR8R9, Vn-NRsC(=0)R9, Cj-C6 alkyl, C2-C6 

aikenyl; C2-Cg alkynyl, saturated and partially unsaturated C3-C6 cycloalkyl, saturated and partially 

unsaturated CrC6 heterocyclyl, Vn-aryl, and Vn-heteroaryl, wherein said heterocyclyl is optionally 
substituted with one or more GXO. 

[0082] In certain embodiments of compounds of Formula I, G is Rn. 

[0083] In certain embodiments of compounds of formula I, Rn is hydrogen. 

[0084] In certain embodiments of compounds of Formula Y is N. 

[0085] In other embodiments, Y is CR4. In certain embodiments, R4 is H. 

[0086J In certain embodiments of compounds of Formula I, L is O. 

[0087] In certain embodiments of compounds of Formula I, L is S. 

[0088] In certain embodiments of compounds of Formula I, L is CHR14. In certain 

embodiments, R54 is H. 

[0089} The compounds ofFormuia I include compounds having the Formula la: 

T N 
I H 

la 
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and tautomers, resolved enantiomers, resolved diastereomers, racemic mixtures, solvates, 

metabolites, salts arid pharmaceutically acceptable prodrugs thereof, wherein: 

[0090] L is O, S, or CH2; 

[0091] Y is N or CH; 

[0092] D2 isNorCR12; • • 

[0093] ' R2 is aryl, heteroaryl, saturated or partially unsaturated cycloalkyl, or saturated or 
partially unsaturated heterocyclyl, wherein said aryl, heteroaryl, cycloalkyl and heterocyclyl are 

monocyclic or bicyclic and are optionally substituted with-one or more groups- independently selected 
from Cj-Cg alkyl, (CrC6 alkyl)OH, C,-C6 heterocyclyl, F. CI, Br, CF3, CN, N02, OR6, C(0)R6, 
C(=0)0R6, C(=0)NR6R7, S(b)2R65 C(0)CH2NH2, and C(0)CH2NRaRb; 

|0094] R3 is H, C1-C12 alkyl, aryl5 heteroaryl, F, CI, Br, OR6,or SR.6, wherein said alkyl, aryl 

and heteroaryl are optionally substituted with one or more groups independently selected from Ci-C^' 
alkyl, C2-C6 aikenyl,' saturated and partially unsaturated Cj-Cg heterocyclyl, Vn-OR8, Vn-C(=0)GR85 

and Vn-NR8R9; -

[0095] R6 and R7 are independently H, Cj-Ci2 alkyl, saturated or partially unsaturated C3-C12 
cycloalkyl, saturated or partially unsaturated C1-C12 heterocyclyl, Vn-aryl, or Vn-heteroaryl, wherein 

said alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl portions are optionally substituted with one or 

more groups independently selected from Cj-Cg alkyl, saturated and partially unsaturated C?-Ce 
heterocyclyl [optionally substituted with C(0)0(Cj-C6 alkyl) or (Cj-Ce alkyl)OH], aryl, heteroaryl, 
F, CI, Brs I, CN, OR8, C(0)R8, C(=0)0R\ C(-0)NR8R9, NRBR9; NR8C(=0)R9 or (CrC6 aIkyl)OH, 

[0096] or R6 and R? together with the atoms to which they are attached form a saturated or 
partially unsaturated heterocyclic ring, wherein said heterocyclic ring optionally comprises one or 
more additional ring heteroatoms independently selected from N, O or S; 

[0097] R8, R9 and R]0 are independently H, CJ-CG alkyl, or saturated and partially 
unsaturated Cj-Ce heterocyclyl, wherein said alkyl and heterocyclyl are optionally substituted with 

one or more groups independently selected from Ci-Ce alkyl, saturated and partially unsaturated C\~ 
Q heterocyclyl, OR\ NRaRb, C(=0)0Ra and C(=0)NRaRb, 

[0098] or R8 and R9 together with the atoms to which they are attached form a saturated or 
partially unsaturated-heterocyclic ring; 

[0099] or R9 and R10 together with the atoms to which they are attached form a saturated or 
partially unsaturated heterocyclic ring; 

• [00100] R12 is H or CrC6 alkyl; 

[00101] R13 is H, Ci-Cs alkyl, saturated and partially unsaturated C3-C6 cycloalkyl, saturated 
and partially unsaturated Cj-Cg heterocyclyl, CH2~heterocyclyl5 aryl, heteroaryl, (V-3C 
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alkyl)heteroaryl, or (CH2)n(CRxRy)C(0)NRsR9., wherein said alkyl, aikenyl, alkynyl, cycloalkyl. CH2-
heterocyclyl, heterocyclyl, aryl, heteroaiyl 'and (1-3C alkyI)heteroaryl are optionally substituted with 

one or more groups independently selected from oxo, F, CI, CF3, CN, OR8, C(=0)0R8, C(0)NR8R*> 
NRSR9, C(0)(Ci-Ce alkyl), C(0)-heterocycle [optionally substituted with 0-(CrCe alkyl) or oxo], 

SRa, SQzRf, SG2NRcRe, C(0)(C,-C6 alkyl)NRcRdd, C(0)(C^C6 alkyI)ORc, C(0)CH2C(0)(Ci-C6 

alkyl), C(=0)CHRsNHC(=0)(CrC6 alkyl), C(=0)CH2OC(-0)(C1-C6 alkyl), CrCs alkyl, 5-6 

membered heterocycle (optionally substituted with oxo) and aryl, 

[00102] . 
ring; 

[00103] 
heterocyclyl; 

[00104]' 
[00105] 

[00106] 

[00107] 

or R12 and R13 together with the atoms to which they are attached form an heteroaryl 

Ra and Rb are independently H, Cj-Q alkyl, saturated or partially unsaturated C\-C^ 

each Rc, Re and Re is independently *H or Cj-Cg alkyl; 

Ra is H, Cj-Ce alkyl or C(0)0(Ci-C6 alkyl); 

Rf is CrQs alkyl or (CrC6 alkyl)NH2; 

V is alkylene having from 1 to 4 carbons, or alkenylene having from 2 to 4 carbons, 

wherein said alkylene and alkenylene are optionally substituted with CrC6 alkyl, 0(C\~C& alkyl), or 
(CrC6 alkyI)NKcRe; and 

[00108] n is 0 or 1. 

[00109] Exemplary embodiments of R1 include, but are not limited to, heteroaryl rings 
selected from 

012 R12 >12 

R13 vS v'S 

S— 
L R 13 

1 / 

'X 
o— 
L R 13 

R"52 

* N 
R13 V 

[00110] wherein R20 is H, alkyl, aikenyl, alkynyl, saturated or partially unsaturated 
cycloalkyl, saturated or partially unsaturated heterocyclyl, aryl, heteroaryl, F, CI, Br, I, CF3, CN, 
OR6, C(~0)R6, C(=0)0R6, 0C(~0)R5, C(=0)NR6R7, NR6R7, NR6C(=0)R7, SR6, S(0)R6, S(0)2R6 

or S02NR6R7, wherein said alkyl, aikenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are 
optionally substituted with one or more groups independently selected from oxo, V„-F, VR-Ci, Vn-Br, 

' vn-l, Vn-CFj, VR-CH Vn-OR8, V„-C(—0)0R8, Vn-0C(=0)R8, Vn-C(0)NR*R9, Vn-NRSR9, Vn-
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NR8C(=0)R9, alkyl, aikenyl, alkynyl, saturated and partially unsaturated Vn-cycloalkyl, saturated and 

partially unsaturated Vn-heterocyclyl, V„-aryl, and Vn-heteroaryl, 

[001H] 

' [OOU2] 

[00113] 

[00114] 

[00115] 

[00116] 
cycloalkyl, wherein said alkyl and cycloalkyl are optionally substituted. For example, in certain 

embodiments R12 and Ri3 are independently selected from H, methyl, ethyl, isopropyl, butyl, 
isobutyl, cyclopropylj CH2CH2COOMe, CH2COOH, and CH2CH2COOH. 

[00117] In certain embodiments; R1'2 is H or Cj-Cg alkyl. 

[00118] In certain embodiments, R12 is H. 

[00119] In other embodiments, Rlj is selected from H, Cj-Cg alkyl, cycloalkyl heterocyclyl, 
CH2-heterocyclylf aryl? heteroaryl, (1-3C alkyI)heteroaryls or (CH2)m(CRxRy)C(O)NRSR9, wherein 

said alkyl, cycloalkyl, heterocyclyl, CH2~heterocyc!yl, aryl, heteroaryl, and (1-3C alkyI)heteroaryl 
are optionally substituted with one or more groups independently selected from oxo, F, CI, CF3, CN, 
OR8, C(=0)0R8,• C(=0)NR8R9, NRSR9, C(0)(CrC6 alkyl), C(0)-heterocycle [optionally substituted 

with O-CC^Ce alkyl], SRa, SOzRf, S02NRCRC, C(0)(CrC6 a!kyl)NRcRdd, C(0)(Cx-C6 alkyOOR*, 
C(0)CH2C(0)(Ci-C5 alkyl), C(<3)Cm^C(-G)(CrC6' alkyl), C(=0)CH2OC(0)(CrC6 alkyl), 
Ci-Q alkyl, Cj-Ceheterocyclyl (optionally substituted with oxo), and aryl 

[00120] For example, in certain embodiments R'3 is selected fromH, CrQ alkyl, chloro(Cj-

C6 alkyl), CFSj (3~6C)cycloalkyl, (CrC6 alkyI)CN, (CrC6 alkyOCOsR8, (CrCs alkyl)SRas (Ci~C6 

aikyl)S02Rf5 (CrC6 alkyl)aryl, (C,-C« a]kyl)OR8, (CrC6 alkyl)NR8R9, (CH2)n(CRxRy)C(0)NR8R9, 
(CH2)n(CRxRy)C(D)NH-N=CHNR8R9, (CrC6 aIkyl)C(0)-heterocyclyI5 aryl, heteroaryl, (C^Ce 
alky^hetAr1, CH2(CRxRy)C(0)0R8, CH2(CRxRy)C(0)heterocyclyl [optionally substituted with one or 

two groups selected from 0-(CrC6 alkyl) and oxo], CH2CH(C02H)-CH2CH2NHRa3 hetCyc! and 

CH2hetCyc2, wherein: 

and each R20 is independent of the other. 

In certain embodiments, R1 is 

• R12 

V^K \ h or 

wherein R12 and Rn are as defined herein. 

In particular embodiments, R20 is H, 

In other embodiments, R' is 

R 13 

certain embodiments, R52 and Ru are independently selected from H, alkyl; or >13 
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[00121] R* and Ry are independently H, methyl or OMe, 

[00122] n is 0 or 1, -
[00123] hetCyc1 is a heterocyclic ring optionally substituted with one or more groups 

independently selected from Ci-Cg alkyl, C(0)(Ci-C6 alkyl), (Cj-Cg a!kyI)OH, C(0)0(C3-Cg alkyl), 

C(0)(CrC6 alkyl)NRcRd, C(0)(CrC6 atkyl)ORc; C(0)GH2C(0)(C1-C6 alkyl), C(0)NRaRb5 

S02mcRe, S02Rf, C(<>)CHR®NHC0=O)(C, -C6 aJkyl), and C(-0)CH20C(=0)(CrCl5 alkyl). 

[00124] hetCyc2 is a heterocyclic ring optionally substituted with one or more groups 

independently selected from Ci~C6 alkyl, C(0)(Ci-C6 alkyl), C(0)0(Ci-C6 alkyl), and oxo, and. 

[00125] hetAr1 is a heteroaryl ring optionally substituted with Cj-Cg alky, OH or CF3, 

[00126] and R\ Rb, R°, Rd, Re and Rf are as defined herein. 

[00127] Examples of R13 when represented by Ci-Cg alkyl include methyl, ethyl, isopropyl, 

isobutyl, and butyl. 

[00128] Examples R53 when represented by chloro(C]-C$ alkyl) include alkyl groups wherein 

any One of the hydrogens is replaced with a chSoro group. A particular example is CH2C1. 

[00129] Examples of R13 when represented by (3-6C)cycloalkyl include .cycloalkyl and 

cyclohexyl 

[00130] Examples of R13 when represented by (Cj-C$ alkyi)CN include aikyl groups wherein 
„ any one of the hydrogens is replaced- with a nitrile group. A particular example is CH2CN. 

[00131] Examples of R13 when represented by (Ci-Cs alkyl)C02Rs include alkyl groups 

wherein any one of the hydrogens is replaced with a C02R8 group. In certain embodiments, R8 is H 
or Ci-Cg alkyl. Particular values of R1-5 include CH2CH2C02H> CH2CH2C02Me, CH2CO2H, 

C(CH3)2C02H, CH2C(CH3)2C02H, and C(CH3)2CH2C02H. 
[00132] Examples of R13 when represented by (Cj-Ce alkyl)SRa include alkyl groups wherein 

any one of the hydrogens is replaced with a SRa group. In certain embodiments, Ra is Cj-Cg aikyl, 
aryl or heteroaryl. Examples of heteroaryl groups include 5-membered rings having 1-3 atoms 
independently selected from N and O (provide the ring does not contain an O-O bond). In certain 

embodiments, the heteroaryl is substituted with Cj-C6 alkyl. Particular values of-R12 and Rij when 

represented by (Cj-C6 alkyl)SRa include CH2CH2SMe, CH2SPh and CH2-S-(2~methyl-l ,3>4-
oxadiazol-5~yI). 

[00133] Examples of' R13 when represented by (Ct-Cg alkyl)S02Rf include alkyl groups 
wherein any one of the hydrogens is replaced with a S02Rf group. In certain embodiments, Rf is (Cp 

C6 aikyl). Particular values of Ri2 and R13 include CH2CH2S02Me. 
[00134] Examples of Ri3 when represented by (Cj-Cg alkyl)aryl include CH2Ph and 
CH2CH2Ph. 
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j[00I35] Examples of R13 when represented by (Ci-Cg alkyl)OR8 include alkyl groups wherein 

any one of the hydrogens is replaced with a ORs group. In certain embodiments, R8 is aryl or 

heteroaryl; ' Examples of heteroaryl groups include 5-membered rings having 1-3 atoms 
independently selected from N and O (provide the ring does not contain an O-O bond). In certain 

embodiments, the'heteroaryl ring is substituted with one'or more groups independently selected from 

C]-C6 alkyl and CP3. Particular values of R13 when represented by (Cj-Cg alkyl)OR8 include CH2OPh 

and CH20~(l-methyl-3-(trifluoromethyl)-l,H-pyrazol-5--yJ). 

[00136] Examples of R33 when represented by (Ci-Cg a(kyl)NR8R9 include alkyl groups 

wherein any one of the hydrogens is replaced with a NRSR9 group. In certain embodiments, R8 is H 

or methyl and R9 is aryl or heteroaryl. Examples of heteroaryl groups include 5-membered rings 
having 1-3 atoms independently .selected from N and O (provide the ring does not contain an O-O 
bond). In certain embodiments, the heteroaryl ring is substituted with Cj-Ce alkyl Particular values 

of R12 and RB when represented by (Cj-Ce a!kyl)NRsR9 include CH2NHPh and C02NH(2~methyl-
1,354-oxadia2:oI-5-yl). 

[00137] In certain embodiments, R13 are an alkyl group that is substituted with two or three 

groups indepetidently selected from C]-C$ alkyl, 0(Ci-C6 alkyl) and NR8R9. In one embodiment, R!2 

and R*3 can be represented by the formula (CH2)n(CRxRy)C{0)NRsR9 wherein Rx and Ry are 

independently H, Me or GMe and n is 0 or 1. 

[00138] Examples of R13 when represented by (CH2)n(CRxRy)C(0)NR8R9 include groups 
wherein. R8 and R9 are independently H or (Ci-Ce alkyl), and R* and Ry are H. Particular vaiues 
include CH2CH2C(0)NHMe, CH2CH2C(0)NMe2, CH2C(0)NHMe5 and CH2C(0)NMe2. 

[00139] Additional examples of R13 when represented by (CH2)n{CRxRy)C(G)NR8R9 include 
groups wherein R8 is H or Me, R9 is (CrC6 aikyl)OH or (CrC6 aikyl)0(Cs-C6 alkyl), Rx is H or Me,, 

and Ry is H, Me, or" OMe. Particular values include CH2CH2C(0)NHCH2CH20Me, 
CH2CH2C(0)NHCH2CH20Hs CH2C(0)NHCH2CH20Me, CH2C(0)NHCH2CH20H, 

CH2C(CH3)2C(0)NHCH2CH20H, CH2C(CH3)(0Me)C(0)NHCH2CH20H, and 
CH2C(CH3)(OMe)C(0)NHCH2CH20Me. 

[@0140] Additional examples of R33 when represented by (CH2)n(CRxRy)C(0)NR8R9 include 

groups wherein Rx and Ry are H, R8 is H or Me, and R9 is (Cj-Q alkyl)NRaRb. In certain 
embodiments, Ra and Rb are independently H or C]-Cg aikyl. Particular values include 

CH2CH2C(0)NHCH2CH2NMe2 and CH2C(0)NHCH2CH2NMe2. 

[00141] Examples of 13 when represented by (CH2)n(CRxRy)C(0)NH-N=CHNRaRb include 
groups' wherein RE and Rh are independently H or C-t~C& alkyl. Particular values include 
CH2C(CH3)(0Me)C(0)NH-N-CHNMe2. 
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[00142] Examples of Rl3 when represented by (C^-Ce alkyI)C(0)-heterocycIyl include alkyl 

groups -wherein any one of the hydrogens is replaced with a C(0)heterocyciyl moiety. In certain 

embodiments, the heterocyclyl is a 5-6 membered ring having at least one nitrogen atom, for example 
a pyrroiidiny! ring. Particular values include CH2CH2C(0)(pyrrolidin-l -yl) and CH2C(0)(pyrrolidin--
i-yi).- • 

[00143] An example of R13 when represented by aryl is a phenyl group. 

[00144] Examples of R53 when represented by heteroaryl include 5-6 membered heteroaryl 
rings having one or two atoms independently selected from N and S. Particular values include 

pyridyl and thienyL 

[00145] Examples of R33 when represented by. (Ci-Cg alkytyhetAr1 include alkyl groups 

wherein any one of the hydrogens is replaced with a hetAr1 group. In certain embodiments, hetAr1 is 

a 5-6 membered heteroaryl ring having 2-4 atoms independently selected from N and O (provided the 
ring does not have an O-O bond). Examples include oxazolyl, oxadiazolyi and tetrazolyl rings. In 
certain embodiments, hetAr1 is substituted with Ci-Ce alkyl or OH. Particular values of R13 when 
represented by (Cj-Cs alkyl)hetAr5 include the structures: 

[00146] Examples of R13 when represented by CH2(CRxRy)C(0)0R8 include groups wherein 

R8 is H or CrC6 alkyl. Particular values include CH2C(CH2)(0Me)C02Me and 
CH2C(CH2)(0Me)C02H. 

[00147] Examples of R13 when represented by CH2(CRxRy)C(0)heterocyclyl include groups 
wherein the heterocyclyl is a 5-membered heterocyclyl having at least one nitrogen, for example 

pyrroiidiny!. In certain embodiments the heterocyclyl is substituted with 0-(Cj-C6 alkyl). Particular 
values include CH2C(CH2)(OMe)C(0)(pyrrolidin-l -yl) and CH2C(CH2)(0Me)C(0)-(3~ 
methoxypyrTolidin-1 -yl). 

[00148] Examples of Rn when represented by CK2CH(C02H)-CH2CH2NHRS include groups 

wherein R8 is H or CrC6 alkyl. Particular values include CH2CH(C02H)~CH2CH2NH2 and 
CH2CH(C02H)-CH2CH2NHC02-(t:butyl). 
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[00149] Examples of R13 when represented by hetCyc1 include groups wherein hetCyc1 is a 5-

6 membered ring having an atom selected from N and O. 

[00150] An exemplary embodiment of hetCyc' is tetrahydrofuranyl; 

[00151] Further exemplary embodiments of hetCyc1 include piperidinyl and 

pyrrolidinyLrings. , • 

[00152] • In certain embodiments, hetCyc1 is C~linked, that is, hetCyc1 is linked toU1 through a 
carbon atom of the hetCyc1 ring. 

[00153] ' In-certain embodiments, hetCyc1 is a piperidinyl or pyrrolidinyLring substituted by 
one or two groups independently selected from Cj-Cs alky], C(0)(Cj-Cs alkyl)* (Cj-Cs aIkyI)OH, 
C(0)G(Ci-Cs alkyl), C(0)(CrC6 alkyl)NRcRd> C(0)(CrC6 alkyl)ORc, C(0)CH2C(0)(CrC6 alkyl), 
C(0)NRaRb5 S02NRcRea and SG2Rf. 

[00154] For example, in certain embodiments, hetCyc1 is a piperidinyl or pyrrolidinyLring 

optionally substituted with one or two groups independently selected from methyl, C(0)(Ci-C6 alkyl), 
(C,-C6 alkyl)OH, C{0)0(CrC5 alkyl), C(0)(Ci-C6 a&yl)NH(Ci-C6 alkyl), C(Q)(C:-C6 alkyI)NH(Ct-

C6 alkyl), C(0)(CrC6 alkyl)NHC02(CrC6 ailcyl), C(0)(CrC6 alkyl)OH, CCt^CHsCCGXQ-Ce alkyl), 

C(0)NH2> C(0)NH(CI~C6 alkyl), C(0)N(C3-C6 alkyl),, S02NH2, S02NMe2, S02Me, S02(C2-C6 

alkyl)NH2, C(-0)CHR8NHC(=0)(Ci-C6 alkyl); and C(=0)CH2OC(=0)(Cl-C6 aikyl). 

[00155] In certain embodiments, the substituent is on the N atom of hetCyc1. 

[00156] . Particular Values for R33 when represented by hetCyc5 include the structures: 
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%. • ^ i 
0^°-tBu • ^CJ ot,BU |"0H K> • 

[00157] In particular embodiment of Formula I. hetCyc1 has the formula 

-A 

[00158] wherein A is C(-0)(Cj~C6 alkyl), C(=0)NH2, C(K))NMe,, C02iMe, or S02NH2, 

wherein any one of the carbons atoms of hetCyc1 is optionally substituted with methyl. Particular 

values of hetCyc1 include the formulas: 

c, /—\ / , )—\ / c /—\ /— c, /—\ /~~HMez 

lr\ ^ x_yN~^0 

VSO2NH2 H-SOzMe 

[00159] Examples of Rn when represented by CH2hetCyc2 include groups wherein hetCyc2 is 
a 5-6 membered ring having one or two nitrogen atoms. Examples include piperidinyl, pyrroiidiny! 

and piperazinyl groups. In certain embodiments, hetCyc2 is substituted with one or more groups 

independently selected from C}-C6 alkyl, C(0)(Ci-C6 alky])3 C(0)0(Cj-Cd alkyl), and oxo. Particular 

values for R13 when represented by CH2hetCyc2 include the structures: 

x—/ O-tBu \ O 

O sK r—\ sS\/—\ ' c1 

A p YNH - YN- NH 
O O N Ot-Bu \ / 

^— y—Ot-Bu 
^v/~A /v_rN)H 

\ l^ri \ / \ / \ / 

[00160] In certain embodiments, R12 is H. 

[00161] In certain embodiments of Formula I, R2 includes, but are not limited to, an aryl, or a 

saturated or partially unsaturated - cycloalkyl ring selected from phenyl, 1 -naphthyl, 2-naphthyl, 
1 -tetrahydronaphthaleny 1, 2-tetrahydronaphthaIenyL 3-tefrahydronaphthalenyl. 
4-tCitrahydronaphthaienyl, 5-tetrahydronaphthalenyl, ' 6-tetrahydronaphthalenyl, 
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7-tetrahydronaphthalenyl, 8-tetrahydronaphthaIenyl, cyclohexyi, cyclopentyl, cyclohexenyl, and 

substituted forms thereof 

[00162] In certain embodiments, R2 is selected from 

f 
[00163] wherein R2 is optionally substituted with one or more R2Ca groups, wherein Rzua is k20a 

selected from alkyl, aikenyl, alkynyl, saturated or partially unsaturated cycloalkyl, saturated or 

partially unsaturated heterocyclyl, aryl, heteroaryl, F, CI, Br, I, CF3, CN, OR6, C(=0)R6, C(=0)0R5, 
0C(=0)R6, C(=0)NR6R7, NR6R7, NR6C(=0)R7, SR6, S(0)R6, S(0)2R6 and S02NR6R7. 

[00164] For example, in certain embodiments, R2 is'phenyl optionally substituted with one or 

more groups independently selected from F, CI, Br, I, CN, alkyl, NO2. S02R6, OR6, C(=<>)OR5, and 

NR6C(~0)R75 wherein said alkyl is optionally substituted with Vn-NR8R9, Vn-C(—G)ORs, or Vn-
OC(—0)RS. 

[00165] In other embodiments, R2 is phenyl-optionally substituted with one or more groups 

independently selected from F, CI, Br, CN, CF3, C|-C6 alkyl, N02, S02(C)-C<$ alkyl), OH, -0(Cj-C6 
alkyl), -C02H= -C02(C]-C6 alkyl), ~C(0)hetercyclyl [optionally substituted with Cj-Cg alkyl], 

heterocyclyl and -C(0)NRsR9. In certain, embodiments, Rs is H or Ci-Cg alkyl and R9 is H or C1-Q5 
alkyl optionally substituted with NH2, NH(CrC6 alkyl) or N(Ci-Ce alkyl). Examples of the 
heterocycle group for the C(0)hetercyclyl substituent of R2 include 5-6 membered heterocyclic rings 

having one or two atoms selected from N and O (for example morpholinyl). 

[00166] In particular embodiments of Formula I, R2 is phenyl optionally substituted with one 

or two groups independently selected from F, CI, Br, CN, CF3, N02, S02Me, OMe, OH, C02H, 

C02Me, C02Ht} C(0)NHCH2CH2NMe2s C(0)NH2> C(0)(4-methyIpiperazinyl), and morpholinyh 
[00167] Exemplary embodiments of R2 include, but are not limited to, the structures: 

'°xT 
CC, \ 

Me02S 



Further exemplary embodiments of R2 include the structures: 

O . t O CI ? 6c:, 
I o 

"Ns^jjVsf^ M"°yV NC^V * J? 
Q CF3 

HOv- - „^WJk.^OEt . 
o O NC 

NC 

*C! P3C 

\ . xrx "X^ 
o a: ^"rc Fxxl Fnl, 
Exemplary embodiments of R further include, but are not limited to, heteroaryl and 

saturated or partially unsaturated heterocyclic rings selected from 2-pyridyl3 3-pyridyls 4-pyridyl, 
2-qmnoIilnyl, 3-qumolmyL, 4-qumolmyl, 5-qumoiinyl, 6-quinoIinyI, 7-qumoIinyI, 8-qumoiinyi, 
2-quinoxalinyl5 3-quinoxaIinyl, 5-quinoxalinyl, 6-quinoxalin'yl, 7-qumoxalinyI, S-qumoxalinyi, 

benzo[d]thiazoI-2-yl5 4-benzo[d]thiazolyl, 5-benzo(d]thiazolyl, 6~benzo[d]thia2oiyl, 
7-beri2o[d]thiazolyi} 2-li¥-benzo[d]imidazolyl, li^-benzo[d]imidazole-4-yis 1 #~benza[d]imidazole-5-

yl» l/!f-benzo[d]imMazo!e-6-yI, l#-benzo[djimida2ole-7-yl5 2-thiophenyl, 3-thiophenyl, 

5-tetrahydroquinolinyI, 6-tetrahydroquinolinyl, 7-tetrahydroquinoHny!, 8-tetrahydroquinolinyl, 
5-tetrahydroisoquinoHnyl, 6-tetrahydroisoquinolinyl, 7-tetrahydroisoquinoIinyl, 8-tetrahydroiso-
qainolinyl, l-pyrazolyl9 2-pyrazoIyl, 3-pyrazolyl, 4-pyrazolyi, 5-pyrazolyl, 1-piperidinyl, 
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2-piperidinyl, 3-piperidinyl, 4-piperidinyl, 2-pyrrolinyl, 3-pyrrolinyL 4-pyrroIinyl, 5-pyrrolinyI, 

2-piperidinyl, 3-piperidinyl, 4-piperidinyl, 5-piperidinyl, 6-piperidmyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 

4-pyrrolidinyl, 5-pyrrolidinyl, arid substituted forms thereof. 

[00170] In other embodiments,, R2 is .a 5-6 membered heteroaryl ring having 1-2 nitrogen 
atoms. Examples of heteroaryl rings include 2-pyridyl, 3~pyridyl, 4-pyridyl, 2-pyrimidylf 2-

imidazolyl, and 4-imidazolyl. In certain embodiments, R2 is a heteroaryl ring optionally substituted 

with one or two groups independently selected from Cj-Cg alkyl, C02(Cj-C6 alkyl), C(0)NH(CrC6 
alkyl), C(0)NH(CI-C5 a!kylN(di-CrC6 alkyl), or (CrQs alkyl)OH. 
[00171] In other embodiments, R2 is a 9-30 membered bicyclic heteroaryl ring having a 
having 1 to 2 ring atoms independently selected from N and S. 

[00172] in other embodiments, R2 is a 5 membered heterocyclic ring having at least one 

nitrogen atom, for example a pyrroiidiny! ring. In certain embodiments, the heterocyclic ring is 

substituted with C02-(CrC6 alkyl), C(0)NH(C,-C5 alkyl), C(0)CH2N(CrC6 alkyl)* C(0)(Q~C6 

alkyl)CC>2H, or SC>2-(heteroaryl% wherein said heteroaryi of the SQrheteraryol group is a 5-

membered ring having 1-2 nitrogen atoms and optionally substituted with C& alkyl. 

For example, in certain embodiments R2 is selected from the structures; 

° f 
X ,.X 

H 
N\ ' -V, IS ft/te. ^ /X^ 

[ 
Me'" 

H O 

>C°TN 
v o o o 

f\U /-?- /Nx, /V- ^ ̂  v r y T 
O O 7 ' o 

and substituted forms thereof. 

[00174] Further exemplary embodiments of R2 when represented by a heteroaryi ring include 
the structures: 

0 Me ' O Me 
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CT 
In certain embodiments of Formula I, Z. is N. 

In other embodiments of Formula X, Z is CR3. 

In certain embodiment, R3 is selected from halogen, C(=0)R6, SR6, OR8, heteroaryl, 

alky], or aikenyl, wherein said heteroaiyl, alkyl and aikenyl are optionally substituted. 

[00178] In other embodiments, R3 is H, Br, CI, SR6, OR6, aryl, heteroaryl, or Cj-Cg ailcyl, 

wherein said aryl is optionally substituted with CS and said aikyl is optionally substituted with 

C(0)0R8, NRSR9, or OR*. 

In certain embodiments, R3 includes Br, CI and C(~0)R 

In certain embodiments, R3 is H. 

In certain embodiments, R3 is Br. 

In certain embodiments, R3 is SR6. 

For example, in certain, embodiments, R3 is SR6 wherein R6 is Vrt-aryi, Vn-heteroaryi, 
Vn-heterocyclyl,-Vn-cycloalkyl or alkyl, wherein said aryl, heteroaryl, heterocyclyl, cycloalkyl and 

alkyl portions are optionally substituted. Exemplary embodiments include, but are not limited to, the 

structures: 

S. 

y 
CI 

GMe 

Y y 

y 

CI 
MeO 

• €XSA 
a 

OH 
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jC^^cA 

S. 
R 

O 

y 
and substituted forms thereof. 

In other embodiments, R3 is SR6 wherein R6 is Vn-aryl, n is 0, and aryl is phenyl 

optionally substituted with one or two groups independently selected from CI, OH, CNS CFs, C02H, -
0(Cj-C6 alkyl), -0(Ci~C6 a!kyI)C02Hs -Q((VC6 alkyl)NRaRbs or -Q(C,-CS alky!)heterocycle wherein 

heterocycle is a 5-6 membered ring having a nitrogen atom. In certain embodiments, Ra and Rb are 

independently H or Cj~C6 alkyl. • 

[00186] Particular values of R3 when represented by S-(V>aryl) include -S-phenyl, -S-(2-
chlorophenyl), -S-(3-chlorophenyl), -S-(4-methoxyphenyl)5 -S-(3-hydroxyphenyl), -S-(4-
cyanophenyl), S-(4-carboxyphenyl), -S~(2-chloro-5-methoxyphenyl), -S-(3-methoxyphenyl)s -S-(2?5-
dimethoxyphenyl), -S-(2,5-dichIorophenyi), -S~(255-dimethylpyhenyl), -3-(2-hydroxypheny!), -S-( 2-
trifluoromethyl-4-cyanophenyl), -S-(3-trifluoromethy]-4-cyanophenyl)? -S-(4-cyanophenyl), 

• S, 

.S- ' 

in other embodiments, R3 is SR6 wherein R6 is Vn-aryl, n is 1, V is alkyl optionally 

substituted with CH2CH2NRaRD, and aryl is phenyl optionally substituted with F, CI, or Q(CrQ 

alkyl). In certain embodiments Ra and Rb are independently H or alkyl. 

[00188] Particular values of R3 when represented by S~(Vn-aryl) further include S-CH2-Ph5 S-
CH2-(3-methoxyphenyl), S-CH2-(4-methoxyphenyl), S-CH2-(3-chlorophenyI), S-CH2-(2-

fluorophenyl), and 
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JVWAO.?] In other embodiments, R3 is SR6 wherein R6 is Vn-heteroaryl, n is 1 and V is Ci-C* 

alkyl. In certain embodiments, V is substituted with C'I-CS alkyl. Examples of heteroaryl groups 
include 5-6 membered rings having 1-2 atoms independently selected from N, S and O (provided the 

ring does not contain an O-O bond). Particular examples of heteroaryl groups include pyridyl, 
thiazolyl, thiadiazolyl, oxadiazolyi, and oxazolyl rings. In certain embodiments, the heteroaryl ring is 

substituted with one or two groups independently selected from CI, OH, -0(Ci-Cs alkyl). Ci-Cg alkyl, 
(3-6C)cycloalkyl and -NHC(0)(C]-C6 alkyl). Particular values for R3 when represented by S-Vn-

heteroaryl include 

O 

N" 
'/ v 

s y 
Q-U 

y 
o S-y 

S-N 
C!"~~ ^ N y 

In other embodiments, R3 is SR6 wherein R6 is Vn-heteroaryi, n is 1, V is CrCs alkyl, 
and heteroaryl is a 10-membered bicyclic heteroaryl having at least one nitrogen, such as quinolinyl. 

A particular value of R3 when represented by S-Vn-heteroaryi is: 
-sv 

In certain embodiments, R3 is -SR6 wherein R6 is Vn-heteroaryl, n is 0, and the 
heteroaryl group is a 5-6 membered ring having 1-4 atoms independently selected from N and S. 

Examples include pyridyl, pyrimidyl, thiazolyl, tetrazolyl, and triazolyi rings. In certain 
embodiments,, the heteroaryl ring is substituted with one or two 'groups independently selected from 
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CI, CN, C,-C6 alkyl, -0(C,-C6 alkyl), ~(CrC6 alkyI)NRaRb, -(C3~CS alkyl)CN, C(=0)0(C,-C6 

and CF3. In certain embodiments* Rs and Rb are independently H orC^-Cg alkyl. 

[00192] Particular values for R3 when represented by -S-heteroaryl include -S-(2-pyridyl), -S-

(3-pyridyl)s-S-(4-pyridyI), -S»(2-pyrimidyE)s -S-(6-methylpyrid~2~yl)3 -S-(2-chioropyrid-4-yl), -S-(2-

chloropyrimind-4-yl)s" -S-(4,6-dimethylpyrimid-2-yl), -S-(4-methoxypyrimid-2~yl), -S-(2~ 
methoxymethylpyrimid-4-yl), -S-(4-me£hyIthiazoI-2-yI)3 -S~(l-(2-dimethyiaminoethyi)-]H-tetrazo!-

5-yl), -S-(4-methyI-4H-!32,4-triazoI-5-yl), -S-(5-cyanomethyl-4H-l,2,4-triazol-3~yl), -S-(5-

cyanopyrid-2-yl), -S-(2-cyano-3-rr>ethoxypyrid-5-yI), -S-(2-tr5BuoromethyIpyrid-5-yl)5 and -S-(2-

ethoxycarbonylpyrsd~6-yl). 

[00193] In certain embodiments, R3 is represented by -S-CHR6aR6b. In certain embodiments, 
R6b is pyridyl or pyritnidyl and R6a is piperidyl or a group having the formula, 

' . c< ' . 
[00194] wherein R6a is optionally substituted with Ci-C6 alkyl, C(0)0(CrCg alkyl), or CrC6 

alkyI)OH. Particular values for R3 when represented by S-CHR6aR6b include: 

In other embodiments, R3 is represented by S-CHR^R65 wherein R6a is a piperidyl 

ring optionally- substituted with CrCs alkyl, and 'R65 is C(0)0(Ci-C6 aikyl), (C\~C$ alkyI)OH, 
C(0)NH(Cs-C6 alkyl) or C(0)NH-heterocycle. Examples of heterocycle groups include 5-6 

membered rings having at least one nitrogen atom (e.g., pyrrolidinyl or piperidinyl), a 10-membered 

partially unsaturated btcyclic ring having at least one nitrogen atom (e.g., tetrahydroqumoiinyE), and a 
7-membered bridged .heterocyclic ring having at least one nitrogen atom (e.g., 7-
azabicyclo[2.2.1 jheptyl). In certain embodiments, the heterocyclic ring is substituted with Ci~C6 

alkyl. Particular values for R3 when represented by S-CHR6aR6b further include: 
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[00196] In other embodiments, R3 is represented by S~CHR6aR6b wherein R6a is piperidyl 

optionally substituted with (Ci-C$ alkyl)OH, and R6D is heteroaryl. Examples of heteroaryl groups 

include 5 membered rings having 1-3 atoms selected from N and O (provided the ring does not 
contain an O-O bond), for example oxadiazolyi. In certain embodiments, the heteroaryl ring is 
substituted with CrC6 alkyl. A particular value of R3 when represented by S-CHR6aR6b further 
includ&s: 

N~0 

H 

[00197] In other embodiments, RJ is represented by S~CHR6aR6b wherein KSa is piperidyl and 

R6b is H or Cf-Cg alkyl. Particular examples include: 

H H 

100198] In certain embodiments, R3 is SR6 wherein R6 is Vn-heteroaryl, a is 0, and the 
heteroaryl group is a 9-10 membered bicyclic heteroaromatic ring having 2-3 atoms independently 

selected from N, S and O .(provided the ring does not contain O-O bonds). Examples include 5-6-
membered heteroaryl rings fused to 5-6 membered heteroaryl, heterocyclyl, or cycloalkyl rings-

Particular examples include thienopyridyl, thienopyrimidyl, isoxazolopyridyl, cyclopentapyridyl, 
pyrazolopyrimidyl, furopyridyl, tetrahydropyridopyrimidyl, and triazolopyridyl rings. In certain 

embodiments, the heteroaryl ring is substituted with one or two groups independently selected from I, 

Br, Cj-Ce alkyl and C02H. 
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N^N CI 

In certain embodiments, R3 is SR6 wherein R6 is cycloalkyl. A particular value of 
R3is S-cyclohexyl. 

In certain embodiments. R3 is SR6 wherein Rb is heterocycle. Examples of 
beterocycles include 6 membered rings having at least one nitrogen atom (e.g., piperidinyl). In 

certain embodiments, the heterocycle is substituted with oxo. A particular value of R3is 

rr° 
[00202] In certain embodiments, R3 is SR6 wherein R6 is (Ci-Cg a!kyl)C(0)0R8. Examples 
include alkyl groups wherein any one of'the hydrogens is replaced with a C(G)OR8 moiety. In 
certain embodiments, R8 is Cj-Cs alkyl. A particular value ofR3 is S-CH2CH2C(0)0CH3. 

[00203] In certain embodiments, R3 is SR6 wherein R6' is CH2C(0)-heterocycle, CH2C(0)~ 
NR8(CrC6 alkyl)NRaRb, CH2C(0)-NR8(CVC6 alkyl)heterocycle, or (CrC6 alkyl)NRsR9. in certain 

embodiments* each Rs, R9, Ra and Rb is independently selected from H and (Ci-Cg alkyl). Examples 

of heterocycle groups include 5-6 membered rings having 1-2 nitrogen atoms, wherein the ring is 
optionally substituted with (C}~C6 alkyl). Particular values for R3 include 
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O 

(2/"^sy 
o 

-S 

.N^J ' ""•••" ~"'"7 
1} In certain embodiments, R3 is OR6 wherein R6 is H, alkyl, Vn-aryl} or Vn-heteroaryl5 

wherein'said alkyl, Vn-aryl, and Vn-heteroaryl are optionally substituted. 

[00205] " In other embodiments, R3 is OR° wherein R6 is H, Q-Q aikyl, (Ci-C^ alkyl)aryl, (C\-

C6 alkyI)heterocycle, (Ci-C6 alkyl)NR8R9, or phenyl optionally substituted with Br. In certain 

embodiments, R8 and R9 are Independently H or (Ci-C6 alkyl). Exam ples of beterocycles include 5-6 
membered rings having at least one nitrogen atom, for example piperidyl. 

Exemplary embodiments of OR6 include, but are not limited to, OH, OMe, 

Cyv v 
o 

,o. J Ho^°y 

Further exemplary embodiments of R3 when represented by OR6 include phenoxy and 

3-bromophenoxy. 

[00208] In certain embodiments R3 is optionally substituted aryl or heteroaryl. 

[00209] Examples of R3 when represented by an aryl group include phenyl optionally 
substituted with a halogen* for exarapie chloro. A particular example is 2-chlorophenyl. 

[00210] Examples of R3 when represented by a heteroaryl group include 6 membered rings 
having at least one nitrogen atom. 

[00211] Exemplary embodiments include, but are not limited to, the structures: . 

[00212] and substituted forms thereof. 

[00213] In certain embodiments R3 is optionally substituted alkyl or aikenyl. 

[00214] In certain embodiments, R3 is CrQ alkyl, (Q-Ci alkyl)heterocycles (Q~C} 

alkyl)heteroaiyl, (C,-C3 alkyl)O.H7 (C,-C, alkyl)C02R8, (C3-C, aIkyI)C02(Cj-CV aikyl), (CrC} 

alkyl)KR8R93 or (C2-C6 alkenyl)C02Rs, wherein R8 and' R9 are independently H or CrCg alkyl 
Examples of heterocyclic rings include 5-6 membered rings having one or two atoms independently 
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selected from N and O. Examples of heteroaryl rings include 5-6 membered rings having at least one 

Exemplary embodiments of R3 include, but are not limited to, the structures: 

o 
""o 

[00216J and substituted forms thereof. 

{00217} Additional examples of R3 include CH2OH. CH2-(tetrahydro-2H-pyran-4~yl): 4-

dimethylaminobuten-I-yl, and 4-dimethyIaminobutyi. 

The compounds of Formula I include compounds having the Formula lb 
Rn 

s"\\ Y ,A / 'R13 
N N 

-L 

and salts thereof, wherein: 

L13 is ^ H A 

A is C(=0)(C,-C6 alkyl), C(K))NH2, C(=0)NMe2, S02Me, or S02NH2; 

L is O or S; 

Y is CH: 

D2 is N or CR12; 

R is aryl or heteroaryl, wherein said aryl and heteroaryl are optionally substituted 
with one or more groups independently selected from C3-C6 alkyl, F, CI, Br, CF3, CN, OR6, C(=0)R6, 
C(=0)0R6, C(=0)NRfiR7J S(0)2R65 and C(0)CH2NH2,; 

R3 is SR6 or OR6; 

R6 is Vn-aryl or Vn-heteroaryl, wherein said aryl and heteroaryl portions are optionally 
substituted with one or more groups independently selected from Cj-Cg alkyl, saturated and partially 
unsaturated C5-C6 heterocyclyl [optionally substituted with C(0)0(Cj~C6 alkyl) or (Ci-Cg aikyl)OH]s 
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aryl, heteroaryl, F, CI, Br, I, CN, OR8, C(=0)R8, C(=0)0R8, C(=0)NRsR9, NRSR93 NRsC(=0)R9 or 

(C]-Cs alkyl)OH; 

[00228] R7 is H or CrC12 alkyl;' 

[00229] Rn is H; 

• [00230] R12 is H or CrC6 alkyl; 

[00231] V is alkylene having from 1 to 4 carbons, wherein said alkylene is optionally 

substituted with CrCs alkyl, 0(Ci-Cs alkyl), or (Ci-Cg alkyl)NRcRe; 

[00232] • each ~RC and Re is independently H or Ci-Cg alkyl; and 

[00233] n is 0 or 1. 
[00234] The compounds of Formula I include compounds having the Formula Ic 

[00237] A is C(=0)(Ci-C6 alkyl), C(0)NH2, C(C=0)NH(C!-C6 alkyl), C(-0)N(C,-C6 

alkyl)2s C(0)CH(CI-C6 alkyl)N(CrC6 alkyl)* S02(Ci~C6 alkyl), S02NH2s S02NH(Ci-C6 

alkyl), S(CrC6alkyl)2 or C(0)CH(CH3)0H; ' ' ' ' * 

[00238] L is O; 

[00239] D2 is N or CH; 

[00240] R2 is aryl optionally substituted with one or more groups independently selected 

from Cj-Ce alkyl, F, Br, and CF3; 

'[00241] R3 is SR6; 

[00242] R6 is aryl, hetAra or hetArb, wherein R6 is optionally substituted with, one or more 

groups independently selected from Cj-Cg alkyl, Br, CI, CF3, CN, OR8, and C(=0}0R8: 

[00243] R8 is Ci-C6 alkyl; 

[00244] hetAr1 is a 5-6 membered heteroaryl ring having 1-4 nitrogen atoms; and 

[00245] hetArb is a 9-10 membered bicyclic heteroaromatic ring having 2-6 atoms 

independently selected from N, S and O (provided the ring does not contain an O-O bond). 

Ic 

[00235] and salts thereof, wherein: 
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[00246] In one embodiment, A is selected from C(=0)(C{-C6 alkyl), C(=0)NH2r 

C(=0)NMe2, C(-0)CH2KMe25 S02Me3 S02NH2, and C(0)CH(CH3)0H. 

,[00247] In certain embodiments of Formula Ic, A is C(—OXCi-Cg alkyl). 

[00248] In certain embodiments of Formula Ic, A is C(=0)NH2. 

[00249] In certain embodiments of Formula Ic, A is C(=0)NMe2. 

. [00250] In certain embodiments of Formula Ic, A is C(=0)CH2NMe2. 

[00251] In certain embodiments of Formula Ic, A is S02Me. 

[00252] In certain embodiments of Formula Ic, A is SQ2NH2-

[00253] In certain embodiments of Formula Ic, A is C(O)CH(CH3)OH. 

[00254] In certain embodiments, R2 is aryl optionally substituted with one or more groups 

independently selected from Ci-Cg alkyl, Br, CI, CFj, CN, OR8, and C(-0)OK8. In certain 

embodiments, R2 is phenyl. Particular values for R2 include phenyl optionally substituted with 

one or two groups independently selected from F, Br and CF3. 

[00255] Exemplary embodiments of R2 for Formula Ic include, but are not limited to, the 

structures: 

[00256] In certain embodiments of Formula Ic, R3 is SR6 wherein R6 is aryl. In particular 

embodiment, the aryl group is phenyl. In certain embodiments, the aryl group is substituted with 

one or two groups independently selected from CN, CFs, and ~C(Ct-C6 alkyl). Particular values 

of R3 when represented by S-aryl include the structures: 

[00257] In certain embodiments of Formula Ic, R3 is SR6 wherein R6 is hetAr8, and hetAr3 
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is a 5-6 membered heteroaryl ring having 1-4 nitrogen atoms. In particular examples, hetAr3 is a 
5-6 membered ring having 1-2 nitrogen atoms. Examples include pyridyl and pyrimidyl rings. 
In certain embodiments, hetAr"" is substituted-with one or two groups independently selected from 
•CI, CN, ~0(Ci-C6 alkyl), C(=0)0(Ci-C6 alkyl), and CF3. Particular values for R3 for Formula Ic 
when represented by S-hetAr3 include the structure: 

a' 9-10 membered bicyclic heteroaromatic ring having 2-6 heteroatoms independently selected 
from N, S and O (provided the ring does not contain an O-O bond). In particular embodiments, 
hetArb is a 9-10 membered bicyclic heteroaromatic ring having 2-3 heteroatoms independentiy 
selected from N, S and O. Examples include 5-6-membered heteroaryl rings fused to 5-6 
membered heteroaryl rings. Particular examples include thienopyridyl, thienopyrimidyl, 
isoxazolopyridyl, pyrazolopyrimidyl and rings. In certain embodiments, hetArb is substituted 
with one or two groups independently selected from Br. CI and C1-C5 alkyl. 
[00259] Particular values of R3 for Formula Ic when represented by S- hetArb include the 

[00258] In certain embodiments of Formula I, R3 is SR6 wherein R6 is hetArb and hetArfa is 

structures: 

[00260] The compound of Formula I also include compound of Formula Id: 
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Id 

[90261] 

[00262] 

[00263] 

S02NH2: 

[00264} 

[00265] 

[00266] 

[00267] 

and salts thereof, wherein: 

>13 

—^ 
|—( N-A 

is * \ / 

A is C(=0)(C[-C<> alkyl), C(=0)NH25 C(rO)NMez3 C(==0)CH2NMe2, SC^Me, or 

D2 is Nor CH; 

R2 is-.phenyl optionally substituted with. F; and 

I^VSY Vyv • 
R3 is selected from arid 

Exemplary embodiments of compounds of Formula I include, but are not limited to, 
compounds of the general formulas 

' R11 Rt1 R11 

R3 

N 
.R1 

N 
.R1 

i—L R2"^ R2"f_ ' R2^L _ R2' 

[00268] and substituted forms thereof, wherein L, R\ R2, R3S R4 and R11 areas defined herein. 

[00269] Additional exemplary embodiment of compounds of Formula I include, but are not 
limited to, compounds of the general formulas 



H S 

H 
R 13 

R< 

R2— R< 

and substituted forms thereof, wherein L, R2, R3, R45 Rn, R12 and R13 are as defined 

herein. 
[00271] Additional exemplary embodiment of compounds of Formula 1 include, but are not 

limited to. compounds of the general formulas 
R1t Rt1 
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and substituted forms thereof, wherein L, R1, R3, R4, and Rn are as defined herein. 

[00273] Additional exemplary embodiment of compounds of Formula I include, but are not 

limited to, compounds of the general formulas 
Rn Rn 
I p12 

R3. X • / 

R2* 
and substituted forms thereof, wherein R!, R3, R4, and Rn are as defined herein. 

Additional exemplary embodiment of compounds of Formula I include, but are not 
limited to, compounds of the general formulas 

*! S—^ R^f s-

H 

and substituted forms thereof, wherein R], R3, R4, Rn, R12 aiid R13 are as defined 

herein.. In certain embodiments, the phenyl ring is optionally substituted with one or more R 
groups independently selected from Fs CI, Br, I, CN, CrCl2 alkyl, N02s SOoR6, OR6, C(=<))OR6, and 

20a 
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NR6C(—0)R?: wherein said alkyl is optionally substituted. In certain embodiments, the phenyl group 

is optionally substituted with one or more groups independently selected from CI, OMe, CN, NG2, 

C(~G)OMes C(~0)0Bt, S02Me, and OCB2CH2NMe2. In certain embodiments, R12 is H and R13 is 

selected from Ci-Cg alkyi, C3-C6 cycloalkyl, and (CH^i^CC^R6. In certain embodiments, R13 is 
methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, cyclopropyl, CHaCHkCOQMe, CH^COOEt, 

, or CH2CH2COOH. 
Additional exemplary embodiment of compounds of Formula I include, but are not 

limited to, compounds of the general formulas 

wherein R4, R6, R3!, R12, Rn, and R20a are as defined herein. 

Additional exemplary embodiment of compounds of Formula I include, but are not 



and substituted forms thereof, wherein L, R1, R4, and Rn are as defined herein. 

Additional exemplary embodiment of compounds of Formula I include, but are 
limited to, compounds of the general formulas 

R3 
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and substituted forms thereof, wherein L, R;, R3, and R4 are as defined 

Additional exemplary embodiment of compounds of Formula I include, but are not 

compounds of the general formulas 
.11 .n 

R3. R: 

r 
L 

-R1 

r 
L 

R 11 R1' 
R: 

N 

.R1 

H 
,R1 

H 

R11 R 11 

R3, R3 

.R1 -R1 

H 

>11 

.R1 

R n 

.R1 

\—'MH 

R11 

>.L 
h 

'N 

and substituted forms thereof, wherein La Kl, R3, and R1 are as defined herein. 

Additional exemplary embodiment of compounds of Formula I include, but are not 
limited to, compounds of the general formulas 

Rn Rn Rn 
I D12 

R! 
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V—NH 

>12 

N S-
\ R13 

} and'substituted forms thereof, wherein L, Rr\ R45 R11, R52 and R13 are as defined 

herein. 
[00287] Additional exemplary embodiment of compounds of Formula I include, but are not 

limited to, compounds of the general formulas 
,11 p>20 Rt1 R2^ 

R\ 
s—t\ N 5— 

R*' ^ 
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H R20 

' V 
[00288] and substituted forms thereof, wherein L, R3, R4, Rn and R20 are as defined herein, 

and each R20 is independent of the other. 
[00289] The compounds of this invention may possess one or more asymmetric centers; such 

compounds can therefore be produced as individual (R)- or (S)-stereoisomers or as mixtures thereof. 
Unless indicated otherwise, the description or naming of a particular compound in the specification 

and claims is intended to include both individual enantiomers and diastereomers, and mixtures, 

racemic or otherwise, thereof. Accordingly, this invention also includes all such isomers, including 
diastereomeric mixtures, pure diastereomers and pure enantiomers of the compounds of this 
invention. The term "enantiomer" refers to two stereoisomers of a compound which are non-

superimposabie mirror images of one another. The term "diastereomer" refers to a pair of optical 
isomers which are not mirror images of one another, Diastereomers have different physical 

properties, e.g. melting points, boiling points, spectral properties, and reactivities. 
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[00290] The compounds of the present invention may also exist in different tautomeric forms, 

and. all such forms are embraced within the scope of the invention. The term "tautomer" or 

"tautomeric form" refers to structural isomers of different energies which are interconvertible by a 
low energy barrier. For example, proton tautomers (also known.as prototropic tautomers) include 

interconversions by migration of a'proton, such as keto-eno! and xmine-enamine isomerizations. 

Valence tautomers include interconversions by reorganization of some of the bonding electrons. 

[00291] In the structures shown herein, where the stereochemistry of any particular chiral 

atom is not specified, then all stereoisomers are contemplated and included as the compounds of the 
invention. Where stereochemistry is specified by a solid wedge or dashed line representing a 

particular configuration, then that stereoisomer is so specified and defined. 

[00292] In addition to compounds of Formula I, the 'invention also includes solvates, 
pharmaceutically acceptable prodrugs, and salts of such compounds. 

[00293] A "solvate" refers to an association or complex of one or more solvent molecules and 

a compound of the invention. Examples of solvents that form solvates include, but are not limited to, 
water, isopropanol, ethanol, methanol, DMSO, ethyl acetate, acetic acid, and ethanolamine. The term 

"hydrate" can also be used to refer to a complex wherein the solvent molecule is water. 

[00294] A "prodrug" is a compound that may be converted under physiological conditions or 

by solvolysis'to the specified compound or to a salt of such compound. Prodrugs include compounds 

wherein an amino acid residue, or a polypeptide chain of two or more amino acid residues, is 
covaiently joined through an amide or ester bond to a free amino, hydroxy or carboxylic acid group 
of a compound of the present invention. The amino acid residues include but are not limited to the 20 

naturally occurring amino acids commonly designated by three letter symbols and also includes 
phosphoserine, phosphothreonine, phosphotyrosine, 4-hydroxyproline, hydroxylysine, demosine, 
isodemosine, gamma-carboxygfutamate, hippuric acid, octahydromdole-2-carboxyIic acid, statme, 

l.,2,3,4-tetrahydroisoquinoline-3~carboxylic acid, penicillamine, ornithine, 3-methylhistidine, 
norvaline, beta-alanine, gamma-am inobutyric acid, cirtulline, homocysteine, homoserine, methyl-
alanine, para-benzoylphenyialanine, phenylglycine, propargylglycine, sarcosine, methionine sulfone 

and tert-butylglycine. 

[00295] Additional types of prodrugs are also encompassed. For instance, a free carboxyl 
group of a compound of Formula I can be derivatized as an amide or alkyl ester. As another 

example, compounds of this invention comprising free hydroxy groups may be derivatized as 
prodrugs by converting the hydroxy group into a group such as, but not limited to, a phosphate ester, 
hemisuccinate, dirnethylarninoacetate, or phosphoryloxymethyloxycarbonyl group, as outlined in 
Advanced Drug Delivery Reviews• 1996, 19, 115. Carbamate prodrugs of hydroxy and amino groups 
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are also included, as are carbonate prodrugs, sulfonate esters and sulfate esters of hydroxy groups. 

Derivatizatlon of hydroxy groups as (acvloxy)methyl and (acyloxy)ethyl ethers, wherein the acyl 

group may be an alkyl ester optionally substituted with groups including, but not limited to, ether, 
amine and carboxylic acid functionalities, or where the acyl group is an amino acid ester as described 

above, are also encompassed. Prodrugs of this type are described in J. Med, Chem., 1996, 39, 10. 

More specific examples include replacement of the hydrogen atom of the alcohol group with a group 
such as (Ci-C6)alkanoyloxymethyl5 1 -((Cj-C6)alkanoyloxy)ethyl, 1-methyl-1-((Q-
C6)alkanoyloxy)ethyls (C j -C6)alkoxycarbonyloxym ethyl, N-(CrCs)aikoxycarbony]arainomethyl, 

succinoyl, (Ci-Cs^lkarsoyl, a-ammo(Ci-C4)alkanoyL arylacyl and a-aminoacyl, or a-arnmoacyl-a-

aminoacyl, where each a-aminoacyl group is independently selected from the naturally occurring L-

amino acids, P(0)(0H)2, -P(Q)(G(C;-C6)aikyl)2 or glycosyl (the radical resulting from the removal of 

a hydroxy! group of the hemiacetal form of a carbohydrate). 

[00296] Free amines . of compounds of Formula I can also be derivatized as amides, 

sulfonamides or phosphonamides. All of these moieties-may incorporate groups including, but not 
limited to, ether, amine and carboxylic acid functionalities. For example, a prodrug can be formed by 
the replacement of a hydrogen atom in the amine group with a group such as R-carbonyl, RO-

carbonyl, NRR'-carbonyl, wherein R. and R! are each independently (Ci-Cio)alkyl, (C3-C7>cycioalkyU 

or benzyl, or R-carbonyl is a natural a-aminoacyl or natural a-aminoacyl-natural a-aminoacyl, -

C(0H)C(0)0Y wherein Y is H, (Ci-C6)alkyl or benzyl, -C(OY0)Y1 wherein Yo is (C1-C4) alkyl and 

Yi is (Cj~C6)alkyl, carboxy(C 5 -C5)alkyl, amino(Ci-C4)alkyl or mono-N- or di-N,N-(Ci-
C6)alkylaminoalkyl, or -C(Y2)Y3 wherein Y2 is or methyl and Y3 is rnono-N~ or di-N,N-(Ci-
C^jalkylamino, morpholino, piperidin-l-yl or pyrrolidin-1-yl. 

[00297] For additional examples of prodrug derivatives, see, for example, a) Desigit of 
Prodrugs9 edited by H. Bundgaard, (Elsevier, 1985) and Methods in Enzymology, Vol. 42, p. 309-" 
396, edited by K. Widder, et al. (Academic Press, 1985): b) A Textbook of Drug Design and 
Development, edited by Krogsgaard-Larsen and H. Bundgaard, Chapter 5 "Design and Application of 
Prodrugs" by H. Bundgaard p. 113-191 (1991); c) H. Bundgaard, Advanced Drug Delivery Reviews, 

3:1-38 (1992); d) H. Bundgaard, et aL, Journal of Pharmaceutical Sciences, 77:285 (19SS); and e) 

N. Kakeya, et al., Chem. Pharm. Bull, 32:692 (1984), each of which is specifically incorporated 
herein by reference. 

[00298] A compound of the invention may possess a sufficiently acidic group, a sufficiently 
basic group, or both functional groups, and accordingly react with any of a number of inorganic or 

organic bases or acids to form a salt. Examples of salts include those salts prepared by reaction of the 
compounds of the present invention with a mineral or organic acid or an inorganic base, such salts 
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including, but not limited to, sulfates, pyrosulfates, bisulfates, sulfites, bisnlfites: phosphates, 

monohydrogenphosphates, dihydrogenphosphates, metaphosphates, pyrophosphates, . chlorides, 

bromides, iodides, acetates, propionates, decanoates, caprylates, acrylates, fointates, isobutyrates,, 

caproates, heptanoates, propiolates, oxalates, rnalonates, succinates, suberates, sebacates, furnarates, 
maleates, butyn-1,4-dioates, hexyne-1,6-dioates, benzoates, chlorobenzoates, rnethylbenzoates, 

dmitrobenzoates, hydroxybenzoates, methoxybenzoates, phthalates, sulfonates, xylenesulfonates, 

phenylacetates, phenylpropionates, phenylbutyrates, citrates, lactates, y-hydroxybutyrates, 
glycollates, tartrates, methanesulfonates, propanesulfonates, naphthalene-1 -sulfonates, naphthalene-2-
suifonates, and mandelates. Since a single compound of the present invention may include more than 

one acidic or basic moiety, the compounds of the present invention may include mono, di or tri-salts 

in a single compound. - , 
[00299] If the inventive compound is a base, the desired salt may be prepared by any suitable 

method available in the art, for example, by treatment of the free base with an acidic compound, for 
example an inorganic acid such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, 

phosphoric acid and the like, or with an organic acid, such as acetic acid, maleic acid, succinic acid, 
mandelic acid, fumaric acid, malonic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid, a 

pyranosidyl acid such as glucuronic acid or galacturonic acid, an alpha hydroxy acid 'such as citric 

acid or tartaric acid, an amino acid such as aspartic acid or glutamic acid, an aromatic acid such as 
benzoic acid or cinnamic acid, a sulfonic acid such as p-toluenesulfonic acid or ethanesulfonic acid, 
or the like. 

[00300] If the inventive compound is an acid, the desired salt may be prepared by any suitable 
method, for example, by treatment of the free acid with an inorganic or organic base. Examples of 

suitable inorganic salts include those formed with alkali and alkaline earth metals such as lithium, 
sodium, potassium, barium and calcium. Examples of suitable organic base salts include, for 

example, ammonium, dihenzylammonium, benzylammonium, 2-hydroxyethy[ammonium, bis(2-
hydroxyethyf)ammonium, phenyiethylbenzylamine, dibenzylethylenediamine, and the like salts. 

Other salts of acidic moieties may include, for example, those salts formed with procaine;, quinine and 
N-methylglucosamme, plus salts formed with basic amino acids such as glycine, ornithine, histidine, 

phenylglycine, lysine and arginine. 

[00301] In certain embodiments, the sait of a compound of Formula I is a pharmaceutically 
acceptable salt. The phrase "pharmaceutically acceptable" indicates that the substance or 

composition is compatible chemically and/or toxicologically with the other ingredients comprising a 
formulation, and/or the mammal being treated therewith. A "pharmaceutically acceptable salt," 

unless otherwise indicated, includes salts that retain the biological effectiveness of the corresponding 
free acid or base of the specified compound and are not biologically or otherwise undesirable. 



48 

[00302] The present invention also embraces isotopically-labeied compounds of the present 

invention which are identical to those recited herein, hot for the fact that one or more atoms are ' 

replaced by an atom having an atomic mass or mass number different from the atomic mass or mass 

number usually found in nature.. 

METABOLITES OF COMPOUNDS OF FORMULA I 

[00303] Also failing within the scope of this invention are the in vivo metabolic products of 

compounds of Formula I described herein. A "metabolite" is a pharmacologically active product 

produced through metabolism in the body of a specified compound or salt thereof Such products 

may result, for example, from the oxidation, reduction, hydrolysis, amidation, deamidation, 
esterification, deesterification, enzymatic cleavage, and the like, of the administered compound. 
Accordingly, the invention includes metabolites of compounds of Formula I, including compounds 
produced by a process comprising contacting a compound of this invention with a mammal for a 

period of time sufficient to yield a metabolic product thereof. 

SYNTHESIS OF GLUOCOKINASE ACTIVATORS 

[00304] Compounds of this invention may be synthesized by synthetic routes that include 

processes analogous to those well known in the chemical arts, particularly in light of the description 

contained herein. The starting materials are generally available from commercial sources such as 

Aldrich Chemicals (Milwaukee, WI) or are readily prepared using methods well known to those 

skilled in the art (t:g., prepared by methods generally described in Louis F, Fieser and Mary Fieser. 
Reagents for Organic Synthesis, v. 1-19. Wiley, N.Y. (1967-1999 ed.)> or Beilsteins Handbuch der 

organischen CkemJe, 4„ AufL ed. Springer-Verlag5 Berlin, including supplements). 

[00305] Compounds of Formula I may be prepared singly or as compound libraries 
comprising at least 2, for example 5 to 1,000 compounds, or 10 to 100 compounds. Libraries of 
compounds of Formula I may be prepared by a combinatorial 'split and mix' approach or by multiple 
parallel syntheses using either solution phase or solid phase chemistry, by procedures known to those 

skilled in the art. Thus according to a further aspect of the invention there is provided a compound 
library comprising at least 2 compounds of Formula I or salts thereof. 

[00306] For illustrative purposes. Schemes A-U show general methods for preparing the 

compounds of the present invention as well as key intermediates. For a more detailed description of 
the individual reaction steps, see the Examples section below. Those skilled in the art will appreciate 
that other synthetic routes may be used to synthesize the inventive compounds. Although specific 

starting materials and reagents are depicted in the Schemes and discussed below, other starting 
materials and reagents can be easily substituted to provide & variety of derivatives and/or reaction 
conditions, in addition, many of the compounds prepared by the methods described below can be 
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further modified in light of this disclosure using conventional chemistry well known to those skilled 

in the art. 

1) PhCONCS Z" S ' R'l3COCHR'!2X 

2 2) K2C03, EtOH H NH2 Et3N, EiOH 
H 

Scheme A shows a method of preparing compounds (3 A) of Formula I wherein R1 is 

thiazolyl and L = O or S. To prepare compound (3A), a 2-aminoheterocycle (1) is reacted with 

benzoylisothiocyanate to afford a benzoylthiourea intermediate, which is hydrolyzed to the thiourea 
(2)- with a base such as, but not limited to, potassium carbonate-in a suitable solvent such as, but not 
limited to, ethanol. Alternatively, the aminoheterocycle (1) can be treated with an inorganic or 

ammonium isothiocyanate, e.g., Mecklers procedure, in the presence of an acid to afford the thiourea 

(2) in one step. Treatment of the thiourea (2) with an a~haloketone R53COCHR12X, wherein X -

OTs, Cl, Br, I, or NR3 (wherein R - C\-C& alkyl), in a suitable base such as triethylamine, Hunig's 

base, D'BU, alkali carbonate, sodium hydroxide, etc. and a suitable solvent such as ethanol affords the 

thiazole, (3A). If the desired a~halo ketone R13COCHRt2X is not commercially available, it can be 

prepared by various methods known to those skilled in the art. Examples include, but are not limited 

to, bromination of commercially or readily synthesized methyl ketones {Tetrahedron (1970) 5611-

5615; Organic Synthesis (1946) 13-15; Tetrahedron (1990) 2943-2964), diazomethane treatment of 

carbonyl chlorides, oxidation of l-chloro-2-alkanols, bromination of silyl enol ethers, or baiogenation 
of £-keto esters followed by decarboxylation. 
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3 

[00308] Scheme B shows an alternative method of preparing a compound of Formula I. 
According to Scheme B, hydroxylated heteroaryl halide (5) (if not commercially available) can be 
prepared from heteroaryl halide (4) by: 1) ortho metalation with LDA or another suitable base; 2) 

conversion of the anion to -1316 boronate by reaction with B(OR)3; and 3) oxidation of the boronate 
with a suitable oxidant such as jV-methylmorpholine oxide or hydrogen peroxide. The ortho metalated 

species can also be quenched with (TMSO>2 to obtain the hydroxylated material (5) directly upon 
acidic workup. The hydroxylated heteroaromatic compound (5) can be alkylated with R2X in the 
presence of a base such as, but not limited to, cesium carbonate or sodium hydride and in a suitable 

solvent such as, but not limited to, DMF to afford compound (6) wherein L is O. Examples of R.2X 

that may be utilized include substituted 2- and 4-nitrohalobenzenes, substituted 2- and 4-
cyartohalobenzenes, 2-chloro-l-fluorobenzene, halogenated pyridines, halogenated pyrimidines, and 
other halogenated beterocycles. Compound (6) can be converted to compound (7) by the method of 
Hartwig et al. (for an example of this transformation by analogy see: Organic Letters (2001) 2729-
2122), or by treatment with a Pd catalyst and benzophenone imme? or by heating in the presence of 

ammonia (or 1NH2PG where PG is a protecting group). 

[00309] Compounds of the formulas (6) and (7) wherein L is S can be prepared according to 
methods described in Schemes I, J, K, M, N, O, and P. Compounds of the formulas (6) and (7) 

wherein L is CH2 can be prepared according to methods described below in Schemes I, K, M, N, O, 

and P. Compounds of formulas (6) and (7) subsequently can be used in Schemes A-H. 
[00310] Compound (7) can be converted to compound (3) of Formula I upon reaction with an 

aryl or heteroaryl halide R3X in the presence of a base catalyst or metal (e.g., copper or palladium) 
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catalyst. Alternatively, compound (6) can be converted directly to a compound (3) of Formula I upon 

treatment with R'Ntfe by base catalysis or by copper or 'palladium catalysis; i.e., the Buchwald 

reaction. 

Scheme C 
R12 

\_o13 

H2N" 
R13COCHR12X 

R13COCHR12X 

Thiourea 

1) KSCN 

2} HX1 

1) Diazonium sait 
formation 
2) Cu(X1}2 

R12 

R13 

X1—N 

,-L 

R12 

>13 

3A 

100311} Scheme C shows a method of preparing 2-aminothiazole and 2-bromothiazoIe 
intermediates (8) and (9), respectively, which are suitable for use in preparing compounds of Formula 
I as shown in Scheme B. According to Scheme C, a-haloketone RuCOCHRuX can be treated with 

thiourea in the presence of a suitable base such as potassium carbonate or triethylamine in an 
appropriate solvent such as DMF or ethanol to afford aminothiazole (8). The aminothiazole (8) can 

be converted to a diazonium sait intermediate by numerous methods including, it limited to, 
treatment with sodium nitrite in acid or isobutylnitrite. Treatment of the in situ diazonium salt with 
Cu(X')2 (X1 - CI or Br) or HBr affords the corresponding 2-halothiazole (9). Alternatively, using the 

Hantzsch synthetic method, the a-haloketone R33COCHRI2X can be treated first with KSCN, then 
with HX wherein X is CI or Brs to provide the 2-halothiazole (9). The 2-halothiazole compounds (8) 
and (9) can be converted into compound (3A) by the methods shown in Scheme B. 
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[60312] Scheme D shows a method of preparing 3-aminothiadiazole and 3-bromothiadiazoie 

intermediates (11) and (12), respectively, which are suitable for use in preparing compounds of 
Formula I as shown in Scheme B. According to Scheme D, acylguanidine (10) (Can. J. Chem., 

(1961) 39? 1017-29) can be treated with Lawesson's reagent or similar reagent in an appropriate 

solvent such as toluene to afford the corresponding thioamide (EP 0307142). Oxidation of the 

thioaraide to form 3-araino~l}2}4 thiadiazole (11) can be accomplished with bromine, iodine, 
hydrogen peroxide or nitric acid. Cyciization of compound (10) may also be achieved by treatment 
with hydroxylamine-O-sulphonic acid in an alcohol solvent such as methanol or ethanol in the, 
presence of pyridine (EP 0307142). Formation of the diazonium salt of compound (11), followed by 
treatment of the in situ diazonium salt with CuBr2, affords the corresponding 3-bromo-l,2,4-

thiadiazole (12) (EP 0307142). The chloro derivative of compound (12) could also be synthesized 
through the use of CuCl2. Alternatively, palladium-mediated coupling of the commercially available 
3-bromo-5-chioTo-l,2,4~thiadiazole (13) with a zinc reagent affords 3-bromo-l,2,4-thiadiazoIe (12) 

(WO 2G03/0378&4). Intermediate thiadiazoles (11) and (12) can be converted into compound (3B) of 

Formula I by the methods shown in Scheme B. 
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[00313] Scheme E shows a method of preparing 5-amino~l7254-thiadiazole and 5-chloro~l,2,4-

thiadiazole intermediates (15) and (16), respectively, which are suitable for use in preparing 

compounds of Formula I as shown in Scheme B. According to Scheme E, primary amide (14) can be 

converted into 5-amino-l,2,4 thiadiazole (15) by heating with KSCN in an appropriate solvent such 

as methanol or ethanol (Adv. Heterocycl. Chem., (1982) 32, 285). Formation of the diazonium salt of 

compound (15), followed by treatment of the in situ diazonium salt with CuCl2 affords the 

corresponding 5-chloro-l,2s4-thiadiazole (16). The corresponding bromo derivative can also be 

synthesized through the use of CiiBri. Alternatively, reaction of amidine (17) with perchloromethyl 

mercaptan affords 5~cMoro~l,2,4-thiadiazoIe (16) {Bioorg. Med. Chem., (2003) 11, 5529-5537), 
Intermediates (15) and (16) can be converted into compound (3C) of Formula I by the methods 
shown in Scheme B. 

oxadiaxole intermediates (19) and (20), respectively, which are suitable for use in preparing 

compounds of Formula I as shown in Scheme B. According to Scheme F, cyanamide can be reacted 
with an appropriate acylchlorsde (18) or the corresponding anhydride, and subsequently reacted with 

hydroxylamine to afford 3-armno-l.,2,4-QXadiazQle (19) (Beterocycles, (2002) 57, 811-823). 
Formation of the diazonium salt of (19), followed by treatment of the in situ diazonium salt with 

CuBr2 affords the corresponding 3-bromo-l ,2,4-oxadiazole (20). The chloro derivative could also be 

synthesized through the use of CuCl2. Alternatively, alkyl nitrile (21) can be reacted with 

dibromoformaldoxime (neat) in the presence of an appropriate base such as sodium bicarbonate to 
afford 3-bromo-l ,2,4-oxadiazole (20) (J. Heterocyclic Chem,, (1989) 26, 23-24). The oxadiazole 

Scheme F 

R"12 
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intermediates (19) and (20) can 'be converted into compound (3D) of Formula S by the methods 
shown in Scheme B. 

• Scheme G 
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NH 
j? HCi 
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[00315] Scheme G shows a method of preparing 5~amino-l,2,4-oxadiazole and 5-chloro-
1,2,4-oxadiazole intermediates (23) and (24), respectively, which are suitable for use in preparing 
compounds of Formula I as shown in Scheme B. According to Scheme G, imidate hydrochloride salt 

(22) (made by the Pinner reaction) can be reacted with cyanamide in a suitable solvent such as 
methanol or ethanol to afford, an intermediate N-cyanoimidate. Cyclization can be achieved by 

reacting the N-cyanoimidate with hydroxylamine hydrochloride in an appropriate solvent such as 
methanol or ethanol in the presence of an appropriate base such as triethylamme, Hunig's base, 
pyridine or sodium acetate to afford 5-amino-1 ,2,4-oxadiazole (23) (J. Org. Chem., (1963) 28, 1861-

21). Formation of the diazonium salt of compound (23), followed by treatment of the in situ 

diazonium salt with CuCh affords the corresponding 5-chJoro-!,2,4-oxadiazole (24). The bromo 
derivative could also be synthesized through the use of CuBr2. Alternatively, alkyl nitrile (21) can be 
converted into 5-chloro-1,2,4-oxadiazole (24) (WO 95/005368) by reaction with hydroxylamine 

hydrochloride in an appropriate solvent such as methanol or ethanol, in the presence of an appropriate 
base such as triethylamine, Hunig's base, pyridine or sodium acetate, followed by cyclization to a 

1,2,4-Gxadiazolone with a bisacylating agent such as ethyl chtoroformate, carbonyldtimidazole or 

phosgene. In certain embodiments, the cyclization requires the use of a base such as NaOH, NaH or 

triethyiamine to allow for the formation of the 1,2,4-oxadiazolone. Reaction of the 1,2,4-

oxadiazoione with a dehydrating agent such as POCI3, POBn or PCI5 affords the 5-halo-l,2,4-
oxadiazole (24). The oxadiazole intermediates (23) and (24) can be converted into a compound (3E) 

of Formula I by the methods shown in Scheme B„ 
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[00316] Scheme H shows a method of preparing 2-aminooxazofe and 2-halo-oxazoIe 

intermediates (26) and (27), respectively, which are suitable for use in preparing compounds of 

Formula I as shown in Scheme B. According to Scheme H, a-hydroxyketone (25) is reacted with 

cyanamide to afford 2-aminooxazole (26) (Aust. X Chem. (1985), 38, 447-458). Formation of the 
diazonium salt of compound (26), followed by treatment of the in situ diazonium salt with CuX2 

(where X - CI or Br) affords the corresponding 5-halo-l52,4-thiadiazole (27). Intermediates (26) and 

(27) can be converted into compound (3F) of Formula I by the method of Scheme B. 
Scheme I 

' x V*? , 
YV^w'R 1) MeLi 

H 
2) n-BuLi or iPrMgX 
3) Electrophile 

28 3G 

[00317] Scheme I shows a method of preparing compound (3G) of Formula I wherein Z is 

CR3. According to Scheme 1, the halo-substituted heterocycle (28) (prepared by the method of 
Scheme A or B) wherein X1 = CI, Br or I, is first treated with an appropriate amount of methyl 

lithium solution to remove exchangeable proton(s), and then transmetalated with an alkyl lithium 
reagent such as «-BuLi, sec-butyl or tert-butyl lithium, or a Grignard reagent such ass /-PrMg-halide. 

The resulting anion is then quenched with an electrophile to provide compound (3G). Suitable 
electrophiles include, but are not limited to: 1) aldehydes, 2) mtriles, 3) JV-methoxy-.V-methylam ides• 
(Weinreb amides), 4) diaJkylsulphides, 5) hexachloroei'hane, 6) trialkyl boronates, 7) sulphonyl 

chlorides, 8) sulfamyl chlorides, 9) isocyanaies, • 10) carbon dioxide, (11) alkyl halides, (12) 
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trifluoroiodomethane (13) Mander's reagent, and (14) .chloroformates. Exemplary compounds of the 

present invention which can be prepared according to the method of Scheme I include compounds 

(3G) wherein R3 is alkyl, phenylalkyl, cycloalkyl, hydroxylalkyl (from RJSi(CH2)nI)> CI, SH, SR', 

SOR1, S02R'; OR', I, SCH2Rr, 0CH2R', C02H, CH(OH)-R', and C(=0)R', wherein R' is alkyl, 

aikenyl, alkynyl, cycloalkyl, or aryl. 

[00318] Alternatively, the halo-substituted heterocycle (28) can be converted to compound 
(3G) wherein R3 is alkyl, aryl, heteroaryl, aikenyl or alkynyl, by a metal (e.g., Cu or Pd) mediated 

coupling reaction such as, but not limited to, the "Negishi reaction, the Suzuki reaction, the 

Sonogashira reaction, or the Stille reaction. 

x'y^N HQ G,N R3QY^N 
YV-N-RI —- YV^~R1 —- VVRI 

} H [ H . I H 
R2'L R2'L R2 

G = O, S 

Scheme J shows a method of preparing compounds (3H) of Formula I, wherein Z ~ 
C-SR3 or C-QR3. and Q — O or S. from a halo substituted heterocycle (28). According to Scheme J, 

the halo-substituted heterocycle (28), prepared by the method of Scheme A' or B, can be converted to 
a thiol or alcohol (29) by one of several procedures. According to one method, the halo-substituted 
heterocycle (28) is first treated with an appropriate amount of methyl lithium solution to remove 

exchangeable proton(s), and then transmetalated with an aikyl lithium reagent such as ??-BuLL sec-

butyl or tert-butyl lithium, or a Grignard reagent such as, /-PrMg-halide. The resulting anion is then 
quenched with either elemental sulfur or bis(tnmethylsilyl) peroxide to form the corresponding 

mercapto- or hydroxyl-substituted compound (29). Alternatively, the anion can be quenched with 
trim ethyl borate and oxidized with either hydrogen peroxide (J. Med. Chem. (2004) 3089-3104) or N-

methyl morphoHne oxide (Syn. Lett. (1995) 931-932) to afford the phenol (29). As a third synthetic 
route, the halide (28) can be converted under Pd-mediated conditions to thiol or phenol (29) utilizing 

potassium triisopropyisilanethioiate (.Tetrahedron Letters (1994) 3225-3226) or sodium tert-
butyldimethylsiloxide {J. Org. Chem„ (2002) 5553-5566). The thiol or phenol (29) can be alkylated 
with a variety of electrophiles using standard reaction conditions to provide the corresponding ether 

(3H) of Formula I. Suitable electrophiles include, but are not limited to, alkyl halides, benzylic 
halides, heteraroy 1-CH2X. cycloalkyl halides, Michael acceptors, and activated heteroaryl halides 
such as, but not limited to, 2-fluorocyanobenzene, 4-fluorocyanobenzene, 2-fluoronitrobenzene, 4-
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fluoronitrobenzene, 2-chIoro-4-nitropyridine> 2-halopyrIdine, 2-halopyrimidine. 4-halopyrimidine. 

aryl halides and heteroaryl halides, 

[00320] Alternatively, halide (28) can be converted to an alkyl sulfide using Pd-mediated 

conditions with appropriately fxinctionaYtzed sulfides. Examples of such sulfides include, but are not 

limited to, esters of 3 - m er cap toprop an o i c acid, 3-mercaptopropanenitriie or 2-

(trimethylsilyl)ethanethiol. Sulfides of this type can be deprotected to the thiol and alkylated with a 

variety of electrophiles under standard conditions {Chemical & Pharmaceutical Bulletin (1990), 
3 8(10), 2667-75). - ' 

Scheme K 

30 31 31 

L = O or S 

[00321] Scheme K shows a method of adding a linker L» wherein L is O or S5 to a core 
heterocycle to provide a compound (31) of Formula I wherein G = CR51, Z = C-Br, and Y = N . 

According to Scheme K, 2-arnino-3,5-dibromopyrazme (30) is reacted with R2LH5 wherein L is O or 
S, in the presence of a suitable base such as K2CO3 or NaH in a suitable, solvent such as DMF or 
ethanol to afford compound (31) regioseiectiveiy. Compound (31) can be converted to compound 

(31) of Formula I by the method of Scheme A or B. Compound (31) can be converted into additional 
5-substituted compounds of Formula I by the methods shown in Scheme I or J. 

Scheme L 

[00322] Scheme L shows an alternate method of adding the linker OR2 to a core heterocycle 
to provide a compound (3) of Formula I wherein L is O. According to Scheme L, a benzyl ether (32), 
prepared by the method of Scheme A or B5 can be converted to the hydroxyl substituted heterocycle 

(33), for example by hydrolysis with a strong acid (e.g., 6N HCl) or by hydrogenation (e.g., H2 or 
ammonium formate in the presence of a metal catalyst). Alkylation of the hydroxylated heterocycle 
(33) with R2X, wherein X = F, CI, Br, I, or NR3> in the presence of a base such as, but not limited to, 
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cesium carbonate, in a suitable solvent such as, but not limited to, DMF, or by copper or palladium 

catalysis (i.e., the Uilman reaction) affords compound (3) of Formula I. 

Scheme M 

3J 

[00323] Scheme M shows a method of preparing a compound (3J) of Formula I wherein G = 

N9 Z =* CR^, Y = CH, and L — O or S. According to Scheme M, 6-chloropyridazm-3-amine (34) is l 

regioseJectively brominated with a suitable brominating agent such as bromine;, NBS. etc., to provide ^ 
compound (35). Reaction of compound (35) with R2LH (wherein L is O or S) in the presence of a 

suitable base such cesium carbonate or sodium hydride either with or without a rnetai catalyst (e.g., 

Cul) in DMSO or DMF regioselectively affords compound (36). Compound (36) can be converted to 

the chlorinated compound (37) of Formula I by the method of Scheme A or B. Compound (37) can 
be converted into a 5-substituted compound (3J) of Formula I by the method of Scheme I or J. 

Scheme N 



59 

[00324] Scheme N shows a method of preparing a compound (3L) of Formula I wherein G = 

CR11, Z ~ CR3, Y — CR4, and L is O or S. According to Scheme N, the 2-aminopyrsdine (35) is 
regioselectively brominated with a suitable brominating agent such as NBS or bromine to provide 

compound (39). The brominated compound can be converted to compound (40) upon reaction with 

R2LH (wherein L is O or S ) in the presence of a suitable base such as cesium carbonate, sodium 
hydride or triethylamme in the presence of a metal catalyst (i.e.; Cul or Pd2dba3) in a suitable solvent 

such as DMSO or DMF. The chlorinated product (40) can be converted to compound (41) by the 
method of Scheme A or B. Compound (41) can be converted to a 5-substituted compound (3L) of 

Formula I by the method of Scheme I or J. Alternatively, the chlorinated 2-aminopyridine (40) can 

be converted to a 5-substituted compound (42) by the method of Scheme I or J, and then the 

heterocyclyl group R1 can be added to compound (42) by the method of Scheme A or B to provide 
compound (3L). 

Scheme O 

43 

1. R2LH 
• Pd catalyst 

or I 
2. R2CH2Zn 
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or 
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[00325] Scheme O shows a method of preparing a compound (3L) of Formula I wherein G = 

CRn, Z = CR3, Y - CR4, and L is O or S. According to Scheme O, reaction of compound (43) with 
R2LH (wherein L is O or S) in the presence of a suitable base such cesium carbonate or sodium 

hydride either with or without a metal catalyst (i.e.; Pd2dba3 or Cul) in DMSO or DMF affords 
compound (44) wherein L is O or S. Alternatively, reaction of compound '(43) with R2CH2Zn under 

similar conditions affords compound (44) wherein L is CH2. To prepare compound (44) wherein L is 
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C=0. compound (43) can be treated to lithiation conditions as described in Scheme 15 followed by 

treatment with R2CO(NMeOMe). 

[00326] The 2-aminopyridine (44) is then regioselectively brominated with a suitable 
brominating agent such as NBS or bromine to provide compound (45). The brominated product (45) 

can be converted to compound (46) by the method of Scheme A or B. Compound (46) can be 
converted to 5-substituted compounds (3L) of Formula I by the method of Scheme I or J. 

Alternatively;, the brominated 2-aminopyridine (45) can be converted to a 5-substituted compound 

(47) by the method of Scheme I or J, and then the heterocyclyl group R1 can be added to compound 
(47) by the method of Scheme A or B to provide compound (3L). 

Scheme P 

Rn R11 

^ * 

48 49 SO 51 

R11 ' R11 

52 3L 

[00327] Scheme P shows an alternative method of preparing a compound (3L) of Formula I 
wherein G = CRn, Z — CR3, Y — CR4, and L is G; S or CH^. According to Scheme P, reaction of 
compound (48) (which if not commercially available can be made from commercial aminopyridines 
by regioselective bromination) in the presence of a suitable base such cesium carbonate or sodium 

hydride and with or without a metal catalyst (e.g., Pd2dba3 or Cul) in DMSO or DMF affords 

compound (49) by a method such as: ipso replacement (with R6OH or R6SH to provide compound 
(49) wherein R3 is OR5 or SR65 respectively); Buchwald ether orthioether formation (with R6QH or 

R6SH to provide compound (49) wherein R3 is OR6 or SR6, respectively); a Negishi reaction (with 

R3Zn); an aryl or alkyl Suzuki reaction (with R3B(OHb); a Heck reaction, etc., according to 
procedures well known in the literature and further exemplified in the Examples below. The 2-
aminopyridine (49) is then regioselectively brominated with a suitable brominating agent such as 
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NBS or bromine to provide compound (50). The bromininated product (50) can be converted to 

compound (51) by the method of Scheme A or B. Compound (51) can be converted to 5-substituted 

compounds (3L) of Formula I by Buchwald ether or thioether formation (with R2OH when L = O or 

R2SH when L ~ S), Negishi reactions (with R2CH2Zn when L = CH2), or by lithiation chemistry as 

described in Scheme I (when L is C=0) to provide compound (3L). Alternatively, the brominated 2-
aminopyridine (50) can first be converted to compound (52) by the Buchwald, Negishi, or litniation 
chemistry, and compound (52) can be converted to compound (3L) by the method of Scheme A or B. 

Scheme Q 

[00328] Scheme Q shows a method of preparing a compound (3L) of Formula I wherein G = 

CR11, Z = CR3, Y ~ CR4 and L is O. Treatment of compound (53) with R2X in the presence of a 

suitable base such as cesium carbonate or sodium hydride, with or without a metal catalyst, affords 
compound 54. Examples of R2X that can be utilized include substituted 2- and 4-nitrohalobenzenes, 
substituted 2- and 4-cyanohalobenzenes, 2-chloro-l -fluorobenzene, halogenated pyridines, 

halogenated pyrimidines, and other halogenated heterocycle-s. When R2X contains two halogens, the 
halogen ortho or para to an electron withdrawing group is selectively displaced in preference to the 
in eta substituted halogen, and the leaving group potential using sodium hydride as a base is F > CI > 

Br > I. In this way, a bromine-containing compound suitable for further functionalization can be 
made. For example using a brominated version of 2-chloro-l-fluorobenzene with 3-hydroxy-2-amino 
pyridine affords a brominated version of compound (54). The bromine can be converted to a variety 

of functional groups at this stage to form other analogs of compound (54) using palladium mediated 
or anion chemistry. Subsequently,' compound (54) can be regioselectively brominated to afford 
compound (55). This compound can be converted to compound (56) by the methods described in 
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Schemes I or I. Compound (56) is then converted to compound (3L) by the procedures found in 

Schemes A or B. Alternatively, compound (55) can be converted to compound (57) by the 

procedures found in Schemes A or B, and then converted to compound (3L) by the procedures found 

in Schemes I or J. 

Scheme R 

58 59 BQ 

[00329] Scheme R shows a method of preparing compounds of Formula I wherein R1 is a 

substituted thiazolyl. According to Scheme R, phthalimide-containmg compound (58) wherein V is 

alkylene optionally substituted by one or more alkyl groups (which can be prepared by the method of 

Scheme A or B), can be converted to amine (59) by treatment with hydrazine. Amine (59) can be 

elaborated to the amide, carbamate, urea, thiourea, monoalkylamine, dialkylamine, amidine, or 

guantdine (60) by routine methods in the literature. 

Scheme S 

64 65 

[00330] Scheme S shows an alternative method of preparing compounds of Formula I wherein 

R1 is a substituted thiazoiyl. According to Scheme S, the ester-containing compound (61), wherein V 
is alkylene optionally substituted by one or more alkyl groups (which can be prepared by the method 
of Scheme A or B), can be converted to carboxylic acid (62) by reduction or hydrolysis with a 

hydride or hydroxide, respectively. Compound (62) can be converted to alcohol (64) upon treatment 
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with a lithium reagent R'Li. Alternatively, the carboxylic acid (62) can be converted to a primary, 

secondary or tertiary amide (63) using a variety of amide coupling methods known to those skilled in 

the art. Compound (62) can also be converted to compound (65), wherein R9 is a heterocyclyl group 

such as, but not limited to, tetrazoiyl, imidazolyl, triazolyi, or thiazoyl, by coupling methods known 

to those skilled in the art. 

[00331] Scheme T describes the preparation of intermediates (68), (72) and (75) and 

substituted forms thereof suitable for use in preparing compounds of Formula (3A) wherein R12 and 
R13 form a fused heterocyclic ring. To prepare intermediate (68), 2-haIo-3-ammopyridme (66) is 
reacted with a thiocyanate (for example, sodiura or potassium thiocyanate) in acidic media (for 

example, acetic acid) to provide thiazolopyridine (67). Compound (67) is converted to the 

corresponding 2-halo compound (68) by standard methods (for example, by diazotization of the 
amine with NaNC>2 and HX3, followed by reaction with Cu(X3)2). 
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[00332] To prepare intermediate (72), the 2-ammo~3-halopyridazine (69) is reacted with a 

protected isothiocvanate to provide protected 2-aminothiazoiopyridazine (70), which is deprotected 

under standard hydrolytic conditions to provide 2-aminothiazolopyridazine (71) (Koren, B., et aLs 

Beterocycles 1987, 26(3), 689-697), The amino heterocyclic compound (71) is converted to the 

corresponding 2-halo compound (72), for example, as described above. 

[00333} To prepare intermediate (75), compound (73) is converted to the 2-
aminothiazolotriazine (74), for example, using the method of Jacobsen, et al.5 (Aust. J. Chem. 1987, 

40(3), 491-499). The aminoheterocyclic compound ,(74) is then converted to the corresponding 2-

halo compound (75), for exarapie, as described above. 

[00334] It will be appreciated that the aminoheterocycles (68), (72) and (75) can be further 

functionaiized if desired, for example by baiogenation of the 6-membered ring (for example with 
NBS or bromine). Such halogenated derivatives may be further modified using well known methods. 

Scheme U 

47 3A 

[00335] Scheme U shows an alternative method of preparing compounds of Formula (3A) 

wherein R12 and Rlj form a fused heterocyclic ring. Substituted 2-halo-aminoheterocycles (76), 
wherein at least one X = N, but no more than two consecutive X are N, is reacted with thiophosgene 

to provide the isothiocyanate (77). Refluxing the isothiocyanate (77) with the 5-brominated 

aminopyridine (45) in a suitable solvent such as ethanol or THF affords the heterocycle (78), which 

can be converted to compounds of Formula (3A) by the methods described in Scheme P. 

Alternatively, the aminopyridine (47), prepared as in Scheme P5 is refluxed with the isocyanate (77) 
to afford compounds of structure (3A). • ' 
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Scheme V shows an alternative method for producing compounds of the formula 3C 

wherein D2 is N. Formation of oxime (80)from aldehyde (79) allows for the chlorination with N-
chlorosuccinimide in a suitable solvent, such as DMF, to produce compound (SI). Compound (81) is 

sulfonylated with a suifony! chloride having the formula R'SCXCl wherein R1 is, Cj-Cg alkyi (for 
example, methyl) or aryl optionally substituted with C]-C6 alky! (for example, tolyl) in the presence 
of a base, such as but not limited to triethylamme, to afford compound (82) (See, for example, 
Gibbons, L. US Patent No. 3,983,246). Reaction of compound (82) with a thiocyanate salt, such as 

NaNCS, in a suitable solvent, such as acetonitrile, and in the presence of a base, such as but not 

limited to pyridine, affords the activated intermediate (83) (see, for example, Takeuchi, K.s JP 
2001081084). Intermediate (83) can be reacted in situ with an appropriate amino heterocycle" (7) to 

afford compounds of the structure (3C) of Formula I. 

Br-x^ 
R2-G1H 
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[00337] Scheme W shows an alternative method for the construction of compounds of 

Formula I where G and Y are CH, Z is C-SR6 or C-OR6, and L is O or S. Starting from the 

with compounds of the formula R2Q!H, where Q1 is O or S5 and an appropriate base, such as sodium 
hydride, in a suitable solvent, such as DMF to provide compound (85). Addition of a second 

nucleophile having the formula R6Q2H, wherein Q2 is O or S, under similar conditions, affords the 
functionalized 2-cyanopyridine (86). Hydrolysis of the nitrile can occur under many conditions, with 
NaOH in aqueous ethanol being preferred, to afford the picolinate (87). Curtius rearrangement in the 

presence of an appropriate alcohol affords the carbamate .(88). The carbamate can be removed using 
various conditions, depending on the alcohol used in the previous step, to provide the 2-

ammopyridme (89). Using procedures outlined in Schemes A, B or T, compounds (90) of the 

Formula I can be synthesized from compound (89). 

[00338] Accordingly, another embodiment of the invention provides a method for preparing a 

compound of Formula I or a salt thereof, comprising: 

[00339] (a) reacting a corresponding compound of the formula 

commercially available 2-cyanopyridine (84), selective nucleophilic displacement can be achieved 

[00340] 

R2'L 

with a compound of the formula R'NFfe in the presence of a base catalyst or metal 
catalyst; or 

[00341] (b) reacting a corresponding compound of the formula 

[00342] with a compound of the formula R]-Xs wherein X is CI or Br, in the presence of a 
base catalyst or metal catalyst; or 

[00343] (c) for a compound of Formula I wherein R5 is 

R13 

00344] reacting a corresponding compound of the formula 
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fi i s 

L H 
R2'L 

with a compound of the form u la. Rl 3COCHRl2X, wherein X is a leaving group such as 

OTs, CI, Br, I5 or NR3 and R is Cj-Ce aikyl, in the presence of a base; or 

[00346] (d) for a compound of Formula I wherein R1 is 
S—N 

\ANXR13 
[00347] * reacting a corresponding compound of the formula 

. ^ 
M 
Y 

NH; 

-L R2 

with a compound having the formula 
O 

OcJi^R' 

JT 
where R' is Cj-Cg alkyl or aryl optionally substituted with Cj-Cg alkyl, in the presence 

of a base; or 
[00350] (e) for a compound of Formula 1 wherein Z is SR6, reacting a corresponding 

compound having the formula 

Br\/-G-... 

,R] 
T N 
L H 

R2 L 

with a compound having the formula R6SSR6 in the presence of a suitable base5 for 

example, an alkyl lithium such as methyl lithium, butyl lithium, or a mixture thereof; or 

[00352] (e) for a compound of Formula I wherein Z is SR6, reacting a corresponding 

compound having the formula 
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?2"L ' 

with a compound having the formula R6X wherein X-is a leaving group or atom such 
as a halogen (e.g., F, CI or Br) or a sulfonate (e.g., OMs or OTs) in the presence of a suitable base, for 

example an alkali metal alkoxide such as potassium t-batoxide; or 

reacting a corresponding compound having the formula 
Br. ̂  

R2 

with a compound having the formula 

NH-
• L 

aVS r "I—Rz0 

S"^ 
in a suitable solvent, for example DMF, at elevated temperatures, for example 80-110 

5C; or 

g) for a compound of Formula I wherein Z is CR3, reacting a corresponding 

compound having the formula 

XI /Gv,. 

Y-f^N'R J H 
Rz 

wherein Xa is a leaving group or atom (e.g., a halogen such as Br, CI or I5) with a 
compound having the formula R3~Xb wherein Xb is a. leaving group or atom, in'the presence of a 

suitable base (e.g., an alkyl lithium such as methyl lithium, butyl lithium, or a combination thereof); 
or • 

[00360] h) for a compound of Formula I wherein Z is C-SR6 and R6 is alkyl, CH2-aryl5 

heteroaryl, or aryl and wherein said R6 groups are optionally substituted, reacting a corresponding 

compound having the formula 
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[00361] with a compound having the formula R6-Xc wherein Xc is a leaving group or atom 

(e.g., a halogen such as CI or Br) in the presence of a suitable base; or 

[00362] l) for a compound of Formula I wherein L is O, reacting a corresponding compound 

having the formula 

OH 

[00363] with a compound having the formula R2-Xd, wherein Xd is a leaving group or atom 
(e.g., a halogen such as CI or Br; or a triflate or tosylate group), in the presence of a base (e.g., an 

alkali metal carbonate such as CsCOa) or in the presence of a copper or palladium catalyst; or 
[00364] j) for a compound of Formula I wherein L is O or S, reacting a corresponding 

compound having the formula 

Y< 

Xe 

[00365] wherein Xe is a leaving group or atom (e.g., Br, I or OTf) with a compound having the 

formula R2LH wherein L is O or S, respectively; in the presence of a palladium catalyst (e.g., 
Pd(OAc)2 and a ligand) and a suitable base (e.g., K2C03, NaH, NaOt-Bu) and a suitable solvent '(e.g., 
toluene) at temperatures ranging from ambient temperature to 100°C; or 

[00366] k) for a compound of Formula I wherein L is CH2, reacting a corresponding 
compound having the formula 

Xf 

[00367] wherein Xf is a leaving group or atom (e.g., Ci5 Br, I, OTf or acetyloxy) in the 

presence of an organozinc compound having the formula R2-Zn-Xs wherein Xs is a halide (e.g., CI, 

Br, or I) and a nickel or palladium catalyst; and 

[00368J removing any protecting group or groups and, if desired, forming a salt. 

[00369] En preparing compounds of Formula I, protection of remote functionalities (e.g., 
primary or secondary amines, etc.) of intermediates may be necessary. The need for such protection 
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will vary depending on the nature of the remote functionality and the conditions of the preparation 

methods. Suitable ammo-protecting groups (NH-Pg) include acetyl, trifluoroacetyl, t-butoxycarbonyl 

(BOC), benzyloxycarbonyl (CBz) and 9-fluorenylmethyleneoxycarbonyl (Fmoc). The need for such 
protection is readily determined by one skilled in the art. For a general description of protecting 
groups and their use, see T. W. Greene, Protective Groups in Organic Synthesis. John Wiley & Sons, 
New York, 1991. 

METHODS OF SEPARATION 

[00370] In any of the synthetic methods for preparing compounds of Formula I, it may be 
advantageous to separate reaction products from one another and/or from starting materials. The 

desired products of each step or series of steps is separated and/or purified to the desired degree of 

homogeneity by the techniques common in the art. 

METHODS OF TREATMENT WITH COMPOUNDS OF FORMULA I 

[00371] The compounds of the present invention can be used as prophylactics or therapeutic 

agents for treating diseases or disorders mediated by deficient levels of giucokinase activity or which 
can be treated by activating giucokinase including, but not limited to, diabetes mellitus, impaired 
glucose tolerance; IFG (impaired fasting glucose) and IFG (impaired fasting glycemia), as well as 

other diseases and disorders such as those discussed below. Furthermore, the compounds of the 

present invention can be also used to prevent the progression of the borderline type, impaired glucose 
tolerance, IFG (impaired fasting glucose) or IFG (impaired fasting glycemia) to diabetes mellitus. 

[00372] Accordingly, another aspect of the invention provides methods of treating or 
preventing diseases or conditions described herein by administering to a mammal, such as a human, a 
therapeutically effective amount of a compound of Formula I. 

[00373] The phrase "therapeutically effective amount" means an amount of a compound of the 

present invention that (i) treats or prevents the particular disease, condition, or disorder, (ii) 
attenuates, ameliorates, or eliminates one or more symptoms of the particular disease, condition., or 
disorder, or (iii) prevents or delays the onset of one or more symptoms of the particular disease, 
condition, or disorder described herein." The amount of a compound of Formula I that will 

correspond to such an amount will vary depending upon factors such as the particular compound, 
disease condition and its severity, the identity (e.g., weight) of the mamma! in need of treatment, but 
can nevertheless be routinely determined by one skilled in the art. 

[00374] The terms "treat" and "treatment" refer to both therapeutic treatment and prophylactic 

or preventative measures, wherein the object is to prevent or slow down (lessen) an undesired 
physiological change or disorder. For purposes of this invention, beneficial or desired clinical results 
include, but are not limited to, alleviation of symptoms, diminishment of extent of disease, stabilized 

(i.e., not worsening) state of disease, delay or slowing of disease progressions amelioration or 
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palliation of the disease state, and remission (whether partial or total), whether detectable or 

undetectable. "Treatment" can also mean prolonging survival as compared to expected survival if not 

receiving treatment. Those in need of treatment include those already with the condition or disorder 

as well as those prone to have the condition or disorder or those in which the condition or disorder is 

to be prevented. 

[00375] As used herein, the term "mammal" refers to a warm-blooded animal that has or is at 
risk of developing a disease described herein and includes, but is not limited to, guinea pigs, dogs, 

cats, rats, mice, hamsters, and primates, including humans. 

[00376] In certain embodiments, the methods of this invention are useful for treating diabetes 
mellitus. Diabetes mellitus is a condition where the fasting, plasma glucose level (glucose 

concentration in venous plasma) is greater than or equal to 126 mg/dL (tested on two occasions) and 

the 2-hour plasma glucose level of a 75 g oral glucose tolerance test (OGTT) is greater than or equal 
to 200 mg/dL. Additional classic symptoms include polydipsia, polyphagia and polyuria. 

[00377] In certain embodiments, the methods of this invention are useful for treating the 

syndrome of impaired glucose tolerance (1GT). IGT is diagnosed by the presentation of a fasting 

plasma glucose level of less than 126 mg/dL and a 2-hour post-oral glucose challenge lever greater 
than 140 mg/dL. 

[00378] The compounds of the present invention can be also used as prophylactics or 
therapeutic agents of diabetic complications such as, but riot limited to, neuropathy, nephropathy, 

retinopathy, cataract, macroangiopathy, osteopenia, diabetic hyperosmolar coma), infectious diseases 
(e.g., respiratory infection, urinary tract infection, gastrointestinal tract infection, dermal soft tissue 
infection, lower limb infection etc.), diabetic gangrene, xerostomia, decreased sense of hearing, 
cerebrovascular disease, peripheral circulatory disturbance, etc. 

[00379] The compounds of the present invention can be, also used as prophylactics or 

therapeutic agents in the treatment of diseases and disorders such as, but not limited to, obesity, 
metabolic syndrome (syndrome X), hyperinsulinemia, hyperinsulinemia-induced sensory disorder, 

dyslipoproteinemia (abnormal lipoproteins in the blood) including diabetic dyslipidemia, 
hyperlipidemia, hyperlipoproteinemia (excess of lipoproteins in the blood) including type I, Il-a 
(hypercholesterolemia), II-b, III, IV (hypertriglyceridemia) and V (hypertriglyceridemia), low HDL 
levels, high LDL levels, atherosclerosis and its sequelae, vascular restenosis, neurodegenerative 

disease, depression, CNS disorders, liver steatosis, osteoporosis, hypertension, renal diseases (e.g., 

diabetic nephropathy, glomerular nephritis, glomerulosclerosis, nephrotic syndrome, hypertensive 
• nephrosclerosis, terminal renal disorder etc.), ' myocardiac infarction, angina pectoris, and 

cerebrovascular disease (e.g., cerebral infarction, cerebral apoplexy). 
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[00380] The compounds of the present invention can be also used as prophylactics or 

therapeutic agents in the treatment of diseases and disorders such as, but not limited to, osteoporosis, 

fatty liver, hypertension, insulin resistant syndrome, inflammatory diseases (e.g., chronic rheumatoid 

arthritis, spondylitis deformans, osteoarthritis, lumbago, gout, postoperative or traumatic 

inflammation, remission of swelling, neuralgia, pharyngolaryngitis, cystitis, hepatitis (including non­

alcoholic steatohepatitis), pneumonia, inflammatory' colitis, ulcerative colitis), 'pancreatitis, visceral 

obesity syndrome, cachexia (e:g., carcinomatous cachexia, tuberculous cachexia, diabetic cachexia, 
hemopathic cachexia, endocrinopathic cachexia, infectious cachexia, cachexia induced by acquired 
immunodeficiency syndrome), polycystic ovary syndrome, muscular dystrophy, tumor (e.g., 

leukemia, breast cancer, prostate cancer, skin cancer etc.), irritable bowel syndrome, acute or chronic 
diarrhea, spondylitis deformans, osteoarthritis, remission of swelling, neuralgia, pharyngolaryngitis, 

cystitis, SIDS, and the like. 

[00381} This invention also provides the use of a compound of Formula I in the treatment of 
diseases or disorders mediated by deficient levels of giucokinase activity or which can be treated by 

activating giucokinase. 

[00382] An additional aspect of the invention is the use of a compound of Formula I in the 

preparation of a medicament for the treatment or prevention of diseases or disorders mediated by 

deficient levels of giucokinase activity or which can be treated by activating giucokinase. 
[00383] COMBINATION1 THERAPY 

[00384] The compounds of the present invention can be used in combination with one or more 
additional drugs such as described below. The dose of the second drug can be appropriately selected 

based on a clinically employed dose. The proportion of the compound of the present invention and 
the second drug can be appropriately determined according to the administration subject, the 
administration route, the target disease, the clinical condition, the combination, and other factors. In 

cases where the administration subject is a human, for instance, the second drug may be used in an 
amount of 0.01 to } 00 parts by weight per part by weight of the compound of the present invention. 

[00385] The second compound of the pharmaceutical combination formulation or dosing 

regimen preferably has complementary activities to the compound of this invention such that they do 

not adversely affect each other. Such drugs are suitably present in combination in amounts that are 
effective for the purpose intended. Accordingly, another aspect of the present invention provides a 
composition comprising a compound of this invention in combination with a second drug, such as 
described herein. 

[00386] A compound of this invention and the additional pharmaceutically active agent(s) 

may be administered together in a unitary pharmaceutical composition or separately and, when 
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administered separately this may occur simultaneously or sequentially in any order. Such sequential 

administration may be close in time or remote in time. The amounts of the compound of this 

invention and the second agent(s) and the relative timings of administration will be selected in order 

to achieve the desired combined therapeutic effect. 

[00387] The combination therapy may provide "synergy" and prove "synergistic", i.e., the 

effect achieved when the active ingredients used together is greater than the sum of the effects that 
results from using the compounds separately. A synergistic effect may be attained when the active 

ingredients are: (1) co-formulated and administered or delivered simultaneously in a combined, unit 

dosage formulation; (2) delivered by alternation or in parallel as separate formulations; or (3) by 

some other regimen. When delivered in alternation therapy, a synergistic effect may be attained 
when the compounds are administered or delivered sequentially, e.g., by different injections in 

separate syringes. In general, during alternation therapy, an effective dosage of each active 
ingredient is administered sequentially, i.e., serially, whereas in combination therapy, effective 

dosages of two or more active ingredients are administered together. 

[00388] • The compounds of the present invention can be used, for example, in combination 

with additional drug(s) such as a therapeutic agent for diabetes mellitus, and/or a therapeutic agent for 
diabetic complications, as defined above. Examples of known therapeutic agents for diabetes 

mellitus which can be used in combination with a compound of this invention include insulin 

preparations (e.g., animal insulin preparations extracted from the bovine or swine pancreas; human 
insulin preparations synthesized by a genetic engineering technique using Escherichia coli or a 

yeast), a fragment of insulin or derivatives thereof (e.g., INS-1), agents for improving insulin 
resistance (e.g., pioglitazone hydrochloride, troglitazone, rosiglitazohe or its maleate, GI-262570, 
JTT-501, MCC-555, YM-440, KRP-297, CS-Oli, FK-614), alpha-glucosidase inhibitors (e.g., 
voglibose, acarbose, miglitol, emiglitate), biguanides (e.g., phenformin, metformin, bufonrnin), 
insulin secretagogues [sulfonylureas (e.g., tolbutamide, glibenclamide, gliclazide, chlorpropamide, 

tolazamide, acetohexamide, glyclopyramide, glimepiride, glipizide, glybuzole), repaglmi.de, 

nateglimde, mitiglinide or its calcium salt hydrate, GLP-1], dipeptidylpeptidase IV inhibitors (e.g., 
NVP-DPP-278, PT-100). beta-3 agonists (e.g., CL-316243, SR-58611-A, UL-TG-3G7, SB-226552, 

AJ-9677, BMS-196085, AZ-40140, etc.), amylin agonists (e.g., pramlintide), phosphotyrosine 
phosphatase inhibitors (e.g., vanadic acid), gluconeogenesis inhibitors (e.g., glycogen phosphorylase 

inhibitors, glucose-6-phosphatase inhibitors, glucagon antagonists). SGLT (sodium-glucose 

cotransporter) inhibitors (e.g., T-1095 ), and the like, 
[00389] Examples of known therapeutic agents for diabetic complications include aldose 

reductase inhibitors (e.g., tolrestat, epalrestat, zenarestat, zopolrestat, mmalrestat, fidarestat (SNK-
860), CT-112), neurotrophic factors (e.g., NGF, NT-3, BDNF), neurotrophic factor production 
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secretion promoters* PKC inhibitors (e.g., LY-333531), AGE inhibitors (e.g., ALT946, pimagedine, 

pyratoxathine, N-phenacylthiazoiium bromide (ALT766), EXO-226), active oxygen scavengers (e.g.a 

thioctic acid), and cerebral vasodilators (e.g., tiapuride, mexiletine). 

[00390] 'The compounds ofthe present invention can also be used, for example' in combination 

with antihyperlipidemic agents. Epidemiological evidence has firmly established hyperlipidemia as a 
primary risk, factor in causing cardiovascular disease (CVD) due to atherosclerosis. In recent years, 

emphasis has been placed on lowering plasma cholesterol levels, and low density lipoprotein 

cholesterol in particular, as an essential step in prevention of CVD. Cardiovascular disease is 
especially prevalent among diabetic subjects, at least in part because of the existence of multiple 

independent risk factors in this population. Successful treatment of hyperlipidemia in the general 

population, and in diabetic subjects in particular, is therefore of exceptional medical importance. 
Examples of antihyperlipidemic agents include, but are not limited to, statin compounds which are 
cholesterol synthesis inhibitors (e.g., cerivastatin, pravastatin, simvastatin, lovastatin, atorvastatin, 
fluvastatin, itavastatin or their salts, etc.), squalene synthase inhibitors or flbrate compounds (e.g., 
bezafibrate, clofibrate. simfibrate, clinofibrate) having a triglyceride lowering action and the like. 

[00391] The compounds of the present invention can also be .used, for example, in 

combination with hypotensive agents. Hypertension has been associated with elevated blood insulin 
levels, a condition known as hyperinsulinemia. Insulin, a peptide hormone whose primary actions are 

to promote glucose utilization, protein synthesis and the formation and storage of neutral lipids, also 
acts to promote vascular cell growth and increase renal sodium retention, among other things. These 
latter functions can be accomplished without affecting glucose levels and are known causes of 

hypertension. Peripheral vasculature growth, for example, can cause constriction of peripheral 
capillaries, while sodium retention increases blood volume. Thus, the lowering of insulin levels in 
hyperinsulinemics can prevent abnormal vascular growth and renal sodium retention caused by high 
insulin levels and thereby alleviates hypertension. Examples of hypotensive agents include, but are 
not limited to, angiotensin converting enzyme inhibitors (e.g., captopriil, enalapril. delapril), 

angiotensin II antagonists (e.g., candesartan cilexetil, losartan, eprosartan, vaisantan, terrnisartan, 
irbesartan, tasosartan), calcium antagonists (e.g., manidipine, nifedipine, nicardipine, amlodipine, 

efonidipine), and clonidine. 

[00392] The compounds ofthe present invention can be used in combination with antiobesity 

agents. The term "obesity" implies an excess of adipose tissue. Obesity is a well-known risk factor 
for the development of many very common diseases such as diabetes, atherosclerosis, and 

hypertension. To some extent appetite is controlled by discrete areas in the hypothalamus: a feeding 
centre in the ventrolateral nucleus of the hypothalamus (VLH) and a satiety centre in the 
ventromedial hypothalamus (VMH). The cerebral cortex receives positive signals from the feeding 
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center that stimulate eating, and the satiety center modulates this process by sending inhibitory 

impulses to the feeding center. Several regulatory processes may influence these hypothalamic 

centers. The satiety center may be activated by the increases in plasma glucose and/or insulin that 
follow a meal. Examples of antiobesity agents include, but are not limited to, antiobesity drugs 

acting on the central nervous system (e.g., dexfenfluramine, fenfluramine, phentermme, sibutramme, 
anfepramon, dexamphetamine, mazmdol, phenylpropanolamine, clobenzorex), pancreatic lipase 

inhibitors (e.g. orlistat), beta-3 agonists (e.g., CL-316243, SR-58611-A, UL-TG-307, SB-226552, 
AJ-9677, BMS-196085, AZ-4014G), anorectic peptides (e.g.; leptin, CNTF (Ciliary Neurotrophic 

Factor) and cholecystokinin agonists (e.g. Hntitript, FPL-15849). 

ROUTES OP ADMINISTRATION 

[00393] The compounds of the invention may be administered by any route appropriate to the 
condition to be treated. Suitable routes inciude oral, parenteral (including subcutaneous, 

intramuscular, intravenous, intraarterial, intradermal, intrathecal and epidural), transdermal, rectal, 
nasal, topical (including buccal and sublingual), vaginal, intraperitoneal, intrapulmonary and 
intranasal. It will be appreciated that the preferred route may vary with, for example, the condition of 

the recipient. Where the compound is administered orally, if may be formulated as a pill, capsuie, 
tablet, etc. with a pharmaceutically acceptable carrier or excipient. Where the compound is 

administered parenterally, it may be formulated with a pharmaceutically acceptable parenteral vehicle 
and in a unit dosage injectable form, as detailed below. 

PHARMACEUTICAL FORMULATIONS 

[00394] In order to use a compound of this invention for the therapeutic treatment (including 
prophylactic treatment) of mammals including humans, it is normally formulated in accordance with 

standard pharmaceutical practice as a pharmaceutical composition. According to this aspect of the 

invention there is provided a pharmaceutical composition that comprises a compound of this 
invention in association with a pharmaceutically acceptable diluent or carrier. 

[00395] In another embodiment of the invention, an article of manufacture, or "kit", 
containing materials useful for the treatment of the disorders described above is provided. In one 

embodiment, the kit comprises a container comprising a compound of this invention. Suitable 

containers include, for example, bottles, vials, syringes, blister pack, etc. The container may be 
formed from a variety of materials such as glass or plastic. The container may hold a compound of 

this invention or a formulation thereof which is effective for treating the condition and may have a 
sterile access port (for example, the container may be an intravenous solution bag or a vial having a 

stopper pierceable by a hypodermic injection needle). • 
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EXAMPLES 

[00396] la order to illustrate the invention, the following examples are included. However, it 

Is to be understood that these examples do not limit the invention and are only meant to suggest a 
method of practicing the invention. Persons skilled in the art will recognize that the chemical 
reactions described may be readily adapted to prepare a number of other giucokinase activators of the 

invention, and alternative methods for preparing the compounds of this invention are deemed to be 
within the scope of this invention. For example, the synthesis of non-exemplified compounds 
according to the invention may be successfully performed by modifications apparent to those skilled 
in the art, e.g., by appropriately protecting interfering groups, by utilizing other suitable reagents 

known in the art other than those described, and/or by making routine modifications of reaction 
conditions. Alternatively, other reactions disclosed herein or known in the art will be recognized as 

having applicability for preparing other compounds of the invention. 

[00397] The compounds of this invention also include the compounds of Examples 1 -478 

described below., with the exception of the examples labeled as "reference examples". Compounds 
labeled "Reference Examples" were found to be weakly active in the in vitro assays described below, 

and ar$ provided to illustrate representative methodology in preparing compounds of Formula I. 

[003.98] In the examples described below, unless otherwise indicated all temperatures are set 
forth in degrees Celsius. Reagents were purchased from commercial suppliers such as Aldrich 
Chemical Company, Lancaster, TCI or Maybridge, and were used without further purification unless 

otherwise indicated. 

[00399] The reactions set forth below were done generally under a positive pressure of 

nitrogen or argon or with a drying tube (unless otherwise stated) in anhydrous solvents, and the 
reaction flasks were typically fitted with rubber septa for the introduction of substrates and reagents 

by syringe. Glassware was oven dried and/or heat dried. 

[00400] Column chromatography was done on a Biotage system (Manufacturer: Dyax 
Corporation) having a silica gel column or on a silica SepPak cartridge (Waters). 5H NMR spectra 

were recorded on a Varian instrument operating at 400 MHz. 5H NMR spectra were obtained as 
CDCh or ds-JDMSO solutions (reported in ppm), using (7.25 ppm) or tetramethylsilane (0.00 ppm) as 
the reference standard (7.25 ppm). When peak multiplicities are reported, the following 

abbreviations are used: s (singlet), d (doublet), t (triplet), m (multiplet), br (broadened), dd (doublet 
of doublets), dt (doublet of triplets). Coupling constants, when given, are reported in Hertz (Hz). 
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Example I 
2-f2-(4-MethvIthiazol~2-vlarmnoNiPvridm-3-vioxv>benzonitrile 

[01)401] Step A: 2-f2-chloropvridm-3-vloxy")benzomtrile: A 50 mLround bottom flask was 

charged with 2-chloropyridin-3-ol (2.5 g, 19 mmol), 2-fluorobenzonitrile (2.6 g, 21 mmol) and 
potassium carbonate (6.7 g5 48 mmol) in DMF (10 mL) and heated at 90 °C for 1.5 days. Water was 

added water, and the reaction mixture was extracted with ethyl acetate, dried over magnesium sulfate, 

filtered and concentrated. The residue was purified by silica gel column chromatography using. 10-
20% ethyl acetate in hexanes as eluent to afford the title compound as an off white solid (2.1 g, 47% 

yield). 

[00402] Step B: 2-r2-r4-methvlthiazoi-2-vIaminos)Pwidm-3-vloxvN)benzonitrile: A 50 

mLround bottom flask was charged with 2-(2~chIoropyridin-3-yloxy)benzonitrile (0.667 g, 2.89 

mmol), 4-xnethylthiazol-2-amine (0.300 g, 2.63 mmol), potassium phosphate (0.614 gs 2.89 mmol) 
and toluene (7 mL). The reaction mixture was degassed with nitrogen. Tris(dibenzylideneacetone)-
dipalladiurn (0) (0,0602 g, 0.0657 mmol) and 4,5-bis(diphenylphosphino)-959-dimethyl-9H-xaxithene 
(0.0418 g, 0.0723 mmol) were added, and the reaction mixture was degassed with nitrogen. The 
reaction mixture was warmed to 90 °C and degassed water (2 mL) was added. The reaction mixture 
was stirred at 90 °C overnight. Water was added and the reaction mixture was extracted with ethyl 

acetate. The organic layer was dried over magnesium sulfate, filtered and concentrated . The residue 
was purified by silica gel column chromatography using 10-40% ethyl acetate in hexanes as eluent to 

afford the title compound as a yellow solid (0.385 g, 46,6% yield). NMR (CDC13) 6 8.19 (dd, 

1H), 7.68 (dd, 1H), 7.49 (m, 1H), 7.19 (dd, 1H), 7.15 (dd, 1H), 6.85 (m, 2H), 6.39 (m, 1H), 2.29 (d, 

3H); Mass spectrum (esi)m/z~ 309 (100). " _ • 
Example 2 

4-(/2-f4"Methvithiazol-2-vlamino"Spyridin-3-vloxv)benzonitrile 

[&O403] "Prepared according to the method of Example 1, starting with 4- (2-ch 1 o ropy ri d in - 3 -

yloxy)benzonitrile. TH NMR (CDC13) 6 8.19 (dd, 1H)/ 7.62 (ra, 1H), 7.59 (m, 1H), 7.21 (dd,. 1H)S 



78 

7.02 (m, 1H}„ 7.00 (m5 1H)3 6-87 (dd, IH), 6.39 (m, IH), 2.28 (d, 3H); Mass spectrum (esi) m/z - 309 

(100). 

Example 3 
2-{2-(3~Methvl-l.2A~thiadiazol-5~vlammo)vvridin~3-v}oxv)benzonitri}e 

|00404] Prepared according to the method of Example 1, Step B, starting with 2~(2-

chloropyridin-3-yloxy)benzomtrUe. !H NMR (CDCI3) S 9.14 (bs, IH), 8.28 (dd, IH), 7.73 (dd, IH), 

7.56 (m, IH), 7.24-7.29 (m, 2H), 7.00 (dd, 115), 6.94 (d, IH) 2.52 (s, 3H); Mass spectrum (est) m/z -
310(100). 

Example 4 (Representative Example) 
N-f4-methvlthiazo1-2-v]y3-f2~mtrophenoxv)pvridm-2-airrinfe 

{004051 Prepared according to the method of Example T, Step B, starting with 4-

methylthiazol-2-amine. !H NMR (CDC13) 6 10.12 (bs, IH), 8.13 (ra, l.H); 7.84 (dd, lH)t 7.71 (dt, 

IH), 7.59 (m, 2H), 7.41 (dd, IH), 7.11 (dd, IH), 6.23 (m, IH), 2.28 (d, 3H); Mass spectrum (esi) m/z 
= 329 (100). 

Example 5 
"N-C4-MethvIthiazol-2-vl)-3-('4-nilrophenoxv^pvrid?n"2--amin& 

f~V~ 
rx° H 

[00406] Prepared according to the method of Example 1, Step B, starting with 4-

methy 1thiazol-2-amine. 5H NMR (CDC13) S 9.30 (bs, IH), 8.24 (m, IH), 8.22 (ra, IH), 8.00 (dd, IH), 

7.44 (dd, IH), 7.33 (m, IH), 730 (m, IH), 7.21 (dd, IH), 6.53 (m, IH), 2.36 (d, 3H); Mass spectrum 
(esi) m/z ~ 329 (100). 
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3-("4-fMethvisulfonYl>phcrioxvVN-f4-methv[tbiazoi-2-vnpvridiB-2-amSne hydrochloride 

Prepared according to the method of Example 13 starting with 2-chloro-3-(4~ 

(methylsuifony!)phenoxy)pyridme. lH NMR (CDCI3) 6 8-28 (dd, IH), 7,94 (m, IH), 7.92 (m, IH), 

7,63 (dds IH), 7.23 (m, IH), 7.21 (m; IH), 7.13 (dd, IH), 6,74 (bs, IH), 3.20 (s, 3H), 2.26 (d, 3H); 
Mass spectrum (esi) rn/z — 362 (100). 

5-ChIoro-N-f4-methvlthiazo]-2-vl)-3-phenoxypvrfdfn-2-amine 

CK Cr-

H 

Step A: 3-bromo-5-chloropvridin-2-amme: A 250 mLround-bottomed flask was 

charged with 5-chloropyridm~2-amme (80 g, 622.3 mmol) and CHCI3 (300 mL). Added bromine 
(31,98 mL, 622.3 mmol) and stirred at room temperature for 30 minutes; The reaction mixture was 

poured into saturated bicarbonate and NaHSCb and extracted with CH2CI2. The organic layer was 
.dried with sodium sulfate, filtered and concentrated to afford the title compound (113.8 g, 88.1% 

yield) as a tan solid. 'H NMR (d6-DMSO) 8 7.97 (d, IH), 7.90 (d, .IH), 6.44 (bs, 2H). 

[00409] Step B: 5-chloro--3-phenoxvDvridm-2-amme: 3-Bromo-5-chloropyridin-2-amine 
(50.0 g, 241 mmol), phenol (45.4 g, 482 mmol), copper(I)oxide (1.72 g, 12,1 ramol)s (E)-2-
hydroxybenzaldehyde oxime (6.61 g, 48.2 mmol), CS2CO3 (157 g, 482 mmol), and 3A powdered 
molecular (72.3 g) sieves were placed in DMF (300 mL) and heated at 110 °C for 3 days. Reaction 

was cooled, then filtered through celite. Reaction was then partitioned between water and ether. An 

emulsion was formed and was filtered through a plug of celite. Water was extracted with ether then 
dried, filtered, and concentrated. Crude material was purified on a first silica gel chromatography (5-

10% EtOAc in hexanes), and then on a second column to provide the title compound (8.00 g, 15.0% 

yield). !H NMR (CDC13) 6 7.80 (d, IH), 7.39 (t, 2H), 7.19 (t, IH), 7.03 (d5 2H), 6.94 (d, IH), 4.76 

(bs, 2H); Mass spectrum (apci) m/z — 221 (100). 

[0041.0] Step C: l-benzQvl-3-(r5-chloro-3-phenoxvpvridin-2-ynthiourea:- 5-chloro-3-
phenoxypyridin-2-amme (8.493 g, 38.490 mmol) and benzoyl isothiocyanate (6.9096 g, 42.339 
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mmol) were placed in THF (200 mL) and stirred at room temperature for 2 hours. THF was 
removed. A suspension was made by adding Hexanes:EtOAc (9:1). The suspension was filtered and 
the solid was washed with hexanes then dried to afford the title compound (13.752 g, 93.1% yield) as 

a yellow solid. 'BNMR (d6-DMSO) 5 12.35 (s, IH), 11.84 (s, IH), 8.34 (d, IH), 7.95 (d, 2H), 7.66 

(t, IH), 7.53 (t, 2H)S 7.44 (m, 3H), 7.24 (t, IH), 7.18 (m, 2H); Mass spectrum (apci) m/z - 383.1 

(M+H). 

[00411] Step D: I^5^hIoro-3-phenoxvpvridin-2-YQthiourea: A 250 mLround-bottomed flask 

was charged with l-benzoyl~3~(5-chloro-3-phenoxypyndin-2-yl)thiourea (13.752 g, 35.826 mmol) 
and THF (100 mL). 3M NaOH (119.42 mL, 358.26 mmol) was added and the reaction mixture was 

heated to 90 °C'for 18 hours. The reaction mixture was cooled to room temperature and concentrated 

. The resulting solids were filtered, washed with water, and dried to provide the title compound (9.49 

g, 94.689% yield) as a yellow solid. "HNMR (d^-DMSO) 5 9.97 (s, IH), 9.25 (s, IH), S.87 (s, IH), 

8.11 (d, IH), 7.49 (t3 2H), 7.31 (d, IH), 7.28 (m, 2H), 7.23 (d, 2H); Mass spectrum (apci) m/z = 279.9 

(M4-H). 

[00412] Step E: 5-chloro-N-f4-methvlthiazol-2-vi)-3-phenoxvpvridin-2-amine: A mixture of 
1 -chloropropan-2-one (3.827 g. 41.36 mmol), l~(5-chloro-3-phenoxypyridin-2-yl)thiourea (8.265 g, 

29.54 mmol), triethylamine (7.001 mL, 50.23 mmol), and ethanol (30 mL) was refluxed for 3 hours. 
The ethanol was removed to about one third original volume, and then the reaction mixture was 

cooled in an ice bath and filtered. The solids were washed with cold ethanol and dried to afford the 

title compound (8.35 g5 88.96% yield) as a light yellow powder. *H NMR (d^-DMSO) 5 10.94 (bs, 

IH), 8.15 (df IH), 7.43 (t, 2H), 7.32 (d, IH), 7.20 IH), 7.19 (d, 2H), 6.60 (s, IH), 2.23 (s, 3H); 

Mass spectrum (apci) m/z = 318.2 (M-HH). 

Example 8 
N-(4~methyithiazol-2-vlV3-Dhenoxv-5-fphenvlthio>PYridm-2-amine hydrochloride 

[00413] 5-Chloro-N-(4-methylthiazol-2-yl)-3-phenoxypyridin-2-amine (0.150 g, 0.472 mmol) 

was placed m THF (30 mL) and cooled to -78 °C. MeLi (0369 mL, 0.590 mmol) was slowly added 

and the reaction mixture was stirred for 10 minutes. Butyllithium (0.236 mL, 0.590 mmol) was 
added and the reaction mixture was stirred for 30 minutes. 1,2-Diphenyldisulfane (0.103 g, 0.472 
mmol) was added and the reaction mixture was warmed to .room temperature, then stirred for 15 

minutes. The reaction mixture was quenched with ammonium .chloride and extracted with CH2CI2. 
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The organic layer was dried, filtered, and concentrated. The residue was purified by silica gei 

chromatography (10-20% EtOAc in hexanes), and then -by reverse phase chromatography to give the 

title compound (0.0572 g, 28.3% yield) after salt formation. JH NMR (d6-BM$0) 5 10.94 (bs, IH), 

8.15 (d> IH), 7.43 (t, 2H), 7.32 (d, IH), 7.20 (t, IH), 7.19 (d, 2H), 6.60 (s, IH), 2:23 (s, 3H); Mass 
spectrum (apci) m/z = 392.2 (M+H-HC1). 

Example 9 
N^f4>.m.ethv}thiazol-2-viV3-phenoxv-5-ohenvlpvridin-2-amtne hydrochloride 

rM 

H 
HCi 

[00414] 5"Chloro-N-(4-methyithiazoi-2-yi)-3~phenoxypyridm-2~amine (0.150 g, 0.472 mmol), 

phenylboronic acid (0.0691 g, 0.566 mmol)., Pd(PPh3)4 (0.0545 g, 0.0472 mmol), in DME (10 mL), 
and 2M Na2COs (5 mL) were placed in a round bottom flask, heated to SO °C and stirred overnight. 

An extra equivalent of Pd(PPh3)4 (0.0545 g, 0.0472 mmol), and phenylboronic acid (0.0691 g, 0.566 
mmol) were added and the reaction mixture was heated for 2 weeks. The reaction mixture was 
cooled to room temperature and partitioned between CH2CI2 and water. The organic layer was dried, 

filtered, and concentrated. The residue was purified by silica gel chromatography and then by reverse 
phase chromatography to give the title- compound (0,0134 g, 7.1.7% yield) after salt formation. !H 

NMR (ds-DMSO) S 8.53 (d, IH), 7.65 (rn, 3H), 7.45 (m, 4H)S 7.37 (m, IH), 7.21 (t, IH), 7.16 (d, 

2H), 6.78 (s, IH), 2.29 (s, 3H); Mass spectrum (apci) m/z = 360.3 (M+H-HC1). 

Example 10 
5-Bromo»N-(4»methvlthiazol"2"VlV3-phenoxvpyridin>2-amme 

Br-

[00415] Step A: 3~phenoxvnvridin-2-amine: Prepared according to the method of Example 7 

Step A, starting with bromopyridin-2~amine, phenol, and (E)-2-hydroxybenzaldehyde oxime (20.61 

g, 150-3 mmol). 

[00416] Step B: 5-bromo-3-phenoxvpvridm-2-amine: 3-Phenoxypyridin-2-amine (20.50 g, 
110.1 mmol) was placed In acetic acid (50 mL) and cooled to 0 °C. Bromine (d 3.12) (7.049 mL, 
137.6 mmol) was slowly added-and the reaction mixture was stirred for 1 hour. The reaction mixture 
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was poured onto saturated sodium bisulfite and ice and allowed to sit overnight. Solids were 

removed by filtration and washed with water to give pure 5~bromo~3~phenoxypyridin-2-amine. The 

filtrate was then extracted with CH2CI2 several times, combined, and washed with water. Organic 

layer was dried, filtered, and concentrated. The residue was purified by silica gel (5-20% EtOAc in 

hexanes) to give additional 5-bromo~3-phenoxypyridin-2~amine (total yield: 22.69 g, 77.74% yield). 

[00417] Step C: 1 -benzovI-3-{'5--bromo-3-phenoxypvridin-2--vBthiourea: Prepared according to 

the method of Example 7 Step C. 
|00418] Step D: l-CS-bromo-3~t>henoxvpvridin-2-vnth?ourea: Prepared according to the 

method of Example 7 Step D. 

[00419] . Step E 5-bromo-N-f4-methvlthia2o]-2-vl>3-phenoxvpvridin-2-amine: Prepared 

according to the method of Example 7 Step E, using l-chloropropan-2-one. 3H NMR (d^-DMSO) 8 

3 0.90 (bs, IH), 8.21 (d, IH), 7.43 (t, 2H), 7.39 (d, IH), 7.20 (t, IH), 7.09 (d, 2B), 6.61 (s, IH), 2.23 

(s, 3H); Mass spectrum (apci) m/z = 364.1 (M+H). 

Example XI 

[00420] 5-Bromo-N-(4-methylthiazoI-2-yl)-3-phenox>/pyridin-2-amine (0.070 g, 0.1932 

mmoI)s pyridin-3-ylboromc acid (0.02850 g, 0.2319 mmol), Pd(PPh;?)4 (0.02233 g, 0.01932 mmol), 
DME (10 mL)5 and 2M sodium bicarbonate (2 mL) were combined, heated to 80 °C and stirred 

overnight. The reaction mixture was cooled and partitioned between CH2CI2 and water. The organic 
layer was dried, filtered, and concentrated. The residue was purified by silica gel chromatography 

(30-40% EtOAc in hexane) to give N-(4-methylthiazol-2-yl)-3-phenoxy-5-(pyridin-3~yl)pyridin~2~ 

amine. N-(4-rnethylthiazol-2-yl)-3-phenoxy-5-(pyridin-3-yl)pyridm~2~arnine was dissolved in 
CH2CI2 and 2M HC1 in ether was added to give N-(4-methy!thiazol-2-yl)-3-phenoxy-5-(pyridin-3~ 

yl)pyridin-2-arnine dihydrochloride (0.050 g, 59.71% yield). NMR (d^-DMSO) 5 9.19 (d, IH), 

8.78 (dd, IH), 8.70 (m, 2H), 7.93 (m, 2H), 7.42 (t, 2H), 7.18 (t, IH), 7.12 (d, 2H), 6.74 (s, IH), 2.28 

(s, 3H); Mass spectrum (apci) m/z ~ 361.2 (M+H-2HCI). 
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Example 12 
-methvlthiazol-2-v!)-3~ph&noxv-5~fpvridin-4-vOpvridm-2-amme dihvdroohloride 

HCI 

[00421] Prepared according to the method of Example 1-19 using 5-bromo-N-(4-methy 1 thiazo 1 -

2-yl)-3-phenpxypyridm-2-amme and pyridin-4-ylboromc acid. 'H NMR (d6-DMSO) 5 S.96 (d, IH), 

8.86 (d, 2H), 8.05 (d, IH), 7.42 (t, 2H), 7.17 (t, IH), 7.17 (t, IH), 7.10 (d, 2H), 6.73 (s, IH), 2.26 (s, 

3H); Mass spectrum (apci) m/z = 36L3 (M+H-2HCI). 

Example 13 
Methyl 3-r6-f4-rnethv]thiazoi-2-vIaminoV5"phenoxvpyridin--3-vll'hio)propanoate 

,0^ ^S. 

[00422] A 25 mL round-bottomed flask was charged with 5-bromo~N-(4"methylthiazol-2~y!)-

3-phenoxypyridm-2-amine (350 mg, 0.966 mmol), Pd2dba3 (22.1 mg, 0.024 mmol), 4,5-
bis(diphenylphosphino)-9»9-dimethyl"9H-xantheTie (27.9 mg, 0.048 mmol), N-ethyl-N-
isopropylpropan~2-am ine (0.33 mL, 1.9 mmol), methyl 3-mercaptopropanoate (0.12 mL, 1.1 mmol), 
and dioxane (10 mL). The reaction mixture was heated to 100 °C under nitrogen for 2 hours. The 
reaction mixture was cooled to room temperature, filtered and concentrated. The residue was purified 

by silica gel chromatography (40% EtOAc in hexanes) to afford the title compound (328 mg, 84.5% 

yield) as a pale yellow solid. HCI salt made for characterization. }H NMR (d6~DMS0) 6 8.18 (d, 1H)S 

7.45 (m, 2H), 7.36 (d, IH), 7.22 (t, IH), 7.13 (d, 2H), 6.79 (s, IH), 3.55 (s, 3H), 3.07 (t5 2H), 2.57 (t, 
2H), 2.29 (s, 3H); Mass spectrum (esi) m/z = 402.2 (100)(M+H-HC1). 

Example 14 
N-f"5-rcvcloheyvjthioV3-phenoxvDvridin-2"VlV4-methylthiazoI--2-amine hydrochloride 
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Prepared according to the method of Example 13, using 5-bromo~N-(4-m6thylthiazoI-

2-yl)-3-phenoxypyridin-2-amine and cyclohexanethiol. 'H NMR (ds-DMSO) 5 8.17 (d, IH), 7.45 (m. 

2H), 7.30 (d, IH), 7,22 (t, IH), 7.13 (ra, 2H), 6.80 (s, IH), 3,08 (m, IH), 2.29 (s, 3H)» 1.82 (m, 2H), 
1.66 (ms 2H), 1.52 (m, IH), 1.23 (m, 5H); Mass spectrum (esi) m/z = 398.2 (100)(M+H~HC1). 

N-f5-fbenzylthio>3-phenoxvpvridin-2-vlV4-methvlthiazoI-2-arnme hydrochloride 

Prepared according to the method of Example 13, using 5-bromo-N-(4~methylthiazol-

2»y!)-3-phenoxypyridm-2-amine and phenylmethanethiol. !H NMR (d6-DMSO) 5 8.08 (d, IH), 7.42 

(m, 214), 7.28-7.15 (m, 7H), 6.98 (rn, 2H), 6.74 (s, IH), 4.12 (s, 2H)> 2.27 (s, 3H); Mass spectrum 

(est) m/z = 406.2 (100) (M+H-HC1). 

4-Methv1-N-f3-phenoxv-5-foyridin-2-vhnethy}thio)pvridin--2-vl')thiazal-2--amme dihvdrochloride 

N "S 

QT HC1 
A 20 mL vial was charged with methyl 3-(6-(4-methy}thiazol-2-ylamino)-5~ 

phenoxypyridin-3-ylthio)propanoate (135.8 mg, 0.33H mmol) and THF (0.5 mL). IM KOtBu in THF 
(1.184 mL, 1.184 mmol) was added and the reaction mixture was stirred at room temperature for 30 

seconds. 2-(Bromomethyl)pyridme hydrobromide (85.55 mg, 0.33S2 mmol) was added and the 
reaction mixture was stirred at room temperature for 30 minutes. Saturated aqueous ammonium 

chloride was added and the reaction mixture was extracted with EtOAc. The concentrated residue 

was purified on silica gel to afford N-(4-methylthiazol-2~yl)-3-phenoxy-5~(pyridm-2~ 
y[methylthio)pyridin-2-armne dihydrochloride (98.2 mg, 60.5% yield) as a pale yellow solid after 

HCI salt formation. 5H NMR (d6-DMSG) 5 8.66 (dd, IH), 8.22 (td, IH), 8.12 (d, IH), 7.70 (t» IH), 

7.62 (d, IH), 7.45 (m, 2H), 7.23 (t, IH), 7.16 (d, IH), 7.06 (m, 2H): 6.82 (m, IH), 4.42 (s, 2H), 2.29 
(s, 3H); Mass spectrum (esi) m/z — 407.2 (100) (M+H-2HCI). 
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4-Methvl-N-0-ohenQxv-5-fpioeridin-4~vlfflethvlthio1pWidm-2-vnthiazoI-2-amme dihvdrochloride 

HCI 
s 
0 

Prepared according to the method of Example 16, using methyi 3-(6-(4-

methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)propanoate. 'H NMR (de-DMSO) 5 S.83 (m, 

IH), S.52 (m, IH), 8.IS (dd, IH), 7.43 (m, 2H)S 7.36 (dd, IH), 7.20 (td, IH), 7.10 (rn, 2H), 6.72 (s, 

IH), 3.57 (d, IH), 3.21 (m9 2H), 2.86 (m, 2H), 2.79 (m, 2H), 2.26 (s# 3H), 1.87 (ra, 2H), 1.67 (ra, 1H): 

1.35 (rn, 2H); Mass spectrum (esi) m/z — 413.1 (100)(M+H-2HCI)-

N"f5~Ch1oro-3-phenoxvDvridin-2"VlV4"ethvithiazol"2»amin& 
Ck 

'N N 
n H a 

Prepared according to the method of Example 7, using ] -bromobutan-2-one. Mass 
spectrum (esi) m/z = 332 (100), 334 (38). . 

N"C5"Chloro-3-phenoxvpvridin-2-vlV4.5'-dimethvlthiazo1~2-amIne 

Cl 3 

N N 
O H 

Prepared according to the method of Example 7, using 3-chlorobutan-2-one. 'H 

NMR (d6-DMSO) 6 10.78 (bs, IH), 8.11 (s, IH), 7.42 (t3 2H), 7,29 (s, IH), 7.19 (t, IH), 7.09 (d, 2H), 

2.22 (s, 3H), 2.12 (s, 3H); Mass spectrum (esi) m/z = 332 (100), 334 (38). 
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Example 20 
'N~f5~ChiorQ-3-phenoxvpvridin~2-vl>4-isobutyIthiazol-2-amine 

[00429] Prepared according to the method of Example 7, using 1 -ch!oro-4-methylpentan-2-

one. NMR(d6-DMSO) 8 10.89 (bs, IH), 8.15 (s, IH), 7.43 (t, 2H)» 7.31 (s, IH), 7.20 (t, IH), 7.11 

(d, 2H), 6.61 (s, IH), 2.42 (d, 2H), 1.98 (m5 IH), 0.88 (d, 6H); Mass spectrum (esi) m/z = 360 (I00)a 

362 (37). 

Example 21 
4-ButvI-N-f5-chloro-3-phenoxypvridin-2-vnthiazol--2-amirie 

[00430] Prepared according to the method of Example 7, using I -chlorohexan-2-one. 'H NMR 

(d6-DMSO) & 10.89 (bs, IH), 8.15 (s, IH), 7.42 (t, 2H), 7.32 (s, IH), 7.21 (t, IH), 7.10 (d,2H), 6.61 

(s, IH), 2.56 (t, 2H), 1.59 (m, 2H), 1.31 (m, 2H), 0.87 (t5 3H); Mass spectrum (esi) m/z - 360 (100), 

362 (37). 

Example 22 
N-f5-chforo-3-phenoxypyridin-2-viV4-cvclopropvlthiazol-2-amme 

[00431] Prepared according to the method of Example 7, using 2-bromo-l-

cyciopropylethanone. !H NMR (d6-DMSO) 5 10.82 (bs, IH), 8.15 (s, IH), 7.43 (t, 2H), 7.31 (s, IH), 

7.21 (t, IH), 7.10 (d, 2H), 6.64 (s3 IH), 1.94 (m, IH), 0.72-0.85 (m, 4H); Mass spectrum (esi) m/z -

344 (100), 346 (37). 
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Example 23 

-MethQxvben2vIthioVN-f4-methvlthiazoI-2-vlV3-phenoxvpvridin-2-amine hydrochloride 

Prepared according to the method of Example 16 with 1 -(chloromethyl)-2-

raethoxybenzene. 'HNMR (d6-DMSO) 5 8.05 (d, IH), 7.43 (ts 2H), 7.21 (q, 2H)> 7.11 (d, IH), 7.01 

(IB, 3H), 6.93 (d, IH), 6.80 (t, IH), 6.69 (s, IH), 4.01 (s, 2H)S 3.68 (s, 3H), 2.26 (s, 3H); Mass 

spectrum (apci) m/z = 436.2 (M+H-HC1). 

5"f4-MethoxvbenzvlthioVN-f4-methvlthiazoI'2-vl>-3-phenoxvpvridin»2-amine hydrochloride 

Y" ]j 
,S. 

"N N 
n H 

HCI 

Prepared according to the method of Example 16 with 1 -(chloromethyl)-4-

methoxybenzene. 1 PI NMR (d6-DMSO) 5 8.09 (d, IH), 7.42 (t, 2H), 7.21 (ts IH), 7.14 (d, IH), 7.10 

(d, 2H), 7.00 (ds 2H), 6.81 (d, 2H), 6.75 (s, IH), 4.06 (s, 2H), 3.71 (s, 3H)5 2.27 (s; 3H); Mass 
spectrum (apci) m/z = 436.2 (M+H-HCi). 

S-(2-ChlorobenzylthioVN-r4-Tnethy}thiazol-2-vlV3-phenoxypvridin-2-amine hydrochloride 

•N" NT 
n H -

|f^j HCi 

F Prepared according to the method of Exampie 16, with l-(bromomethyI)-2-
chloroben^ene (0.0512 g, 0.249 mmol) were reacted to provide 5-(2-chlorobenzy!thio)-N-(4-

methylthiazol-2-yl)-3-phenoxypyridin-2«amine hydrochloride (0.073 g, 61.5%) after HCI sait 

formation, >H NMR (d6-DMSO) 8 8.09 (d, IH), 7.42 (m, 3H), 7.27 (dt, IH), 7.18 (m, 3H), 7.08 (d, 
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IH), 7.00 (d, 2H)S 6.71 (s, IH), 4.15 (s, 2H), 2.26 (s, 3H); Mass spectrum (apci) m/z = 440.1 (M+H-
HC1). 

Example 26 (Representative Example) 

[00435] Prepared according to the method of Exarapie 16 with 1 -(1 -bromoethyI)benzene 
(0.0461 g, 0.249 mmol) were reacted to provide N-(4-methylthiazol-2-yl)-3-phenoxy-5~(l-

phenylethylthio)pyridm-2-amine hydrochloride (0.058 g, 51.1%). NMR (d^-DMSG) S 8.05 (d, 

IH), 7.42 (t, 2H), 7.22 (rn, 6H), 7.03 (d, IH), 6.94 (ds 2H), 6.73 (s5 IH), 4.43 (q, IH), 2.26 (s, 3H)5 

1.51 (d, 3H); Mass spectrum (apci) m/z — 420J (M+H-HCI). 

Example 27 
N-f4-methv]thiazol-2-yl>3~fpheiwlthio)pvridrn-2-amirie hydrochloride 

[00436] Prepared according to the method of Example 13 with 3-bromo-N-(4-methylthiazoI-

2-yI)pyridm-2-amine and benzenethiol. 'HNMR (d6-DMSO) 6 B.42 (m, IH), 7,90 (m, IH), 7.41-7.25 

(m, 5H), 7.12 (m? IH), 6.74 (m, IH). 2.25 (s, 3H); Mass spectrum (esi) m/z = 300.2 (100)(M+H~ 
HCI). 

Example 28 
3-f2-ChIorophenvIthfoVN-f4-methvlthiazol-2-vDpvridin-2-amine hydrochloride 

Ct xv • CI 

iirT » 
[004371 Prepared according to the method of Example 13, with 3-bromo-N-(4-methyithiazol-

2-yl)pyridm~2-amirie and 2-chlorobenzenethioh !H NMR (d^-DMSO) 8 8.45 (m, IH), 7.80 (bs3 IH), 

7.57 (m, IH), 7.27 (m, 2H), 7.07 (m, IH), 6.84 (m, IH), 6.62 (m, IH), 2.21 (s, 3H); Mass spectrum 
(esi) m/z « 334.2 (1<X>)(M+H-HCJ). 
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3-f3-Methoxvphenv1thioVN-f4--methvlthiazol-2-vl>pvridin-2-arnine hydrochloride 

O s 
NT N 
H 

HCI 

Prepared according to the method of Example 13, with 3-bromo~N-(4-methy!thiazoi-

2-yl)pyridin-2-amme and 3-methoxybenzenethiol. *H NMR (d6-DMSO) S 8.43 (d, IH), 7.92 (bs, 

IH), 7.27'(m= IH), 7.12 (m9 IH), 6.86 '(m, 2H), 6.80 (d, IH), 6.72 (s, IH), 3.72 (s5 3H), 2.25 (s5 3H). 

Methvl 2-(7-f4-methvlthiazoi-2-vIamino'Spvridm--3-ylthio>benzoate hydrochloride 

s-

s 
N N 
H 

HCI 
O 

-O 

Prepared according to the method of Exampie 13, with 3-bromo-N~(4-methylthiazol-

2-yI)pyridin-2-amine and methy! 2-mercaptobenzoate. NMR (dg-DMSG) 5 8.54 (d, IH), 8.07 (s, 

IH), 8.01 (dd, IH), 7.41 (m, IH), 7.28 (ra, IH), 7.19 (m, IH), 6.73 (m, IH), 6.61 (d, IH), 3.92 (s, 
3H), 2.21 (s, 3H). 

3-fCvciopentyIthio)-N-f4-fflethvlthlazoj-2-vDpwidin~2~amine hydrochloride 

s-
"N ^ 

S 
HCf 

Prepared according to the method of Example 13, with 3-bromo-N-(4-methylthiazol-

2-yl)pyridin-2-amine and cyclopentanethio!. NMR (dg-DMSO) 8 8.39 (d, 1H)3 8.05 (d5 IH), 7.18 

(dd, 1H)S 6.89 (s, IH), 3.64 (m, IH), 2.33-(s, 3H), 1.95 (ms 2H)„ 1.75 (m, 2H), 1.53 (m, 4H); Mass 
spectrum (esi) m/z = 292.1 (100)(M+H-HCl). 



N-f4-methvlthiazoi-2-v?K3-phenoxvpvridin-2-amme hydrochloride 

f00441] Prepared according to the method of .Example 8, using 5-bromo~N-(4-methylthiazol-

2-yl)-3-phenoxypyridin-2~amine. 'H NMR (d^-DMSO) 8 8.20 (d, IH), 7.46 (t, 2H), 739 (d, IH), 

7.24 (t, 1H), 7.15 (m, 3H), 6.89 (s, IH), 2.33 (s, 3H); Mass spectrum (apci) m/z = 284.2 (M-f-H-BCl). 
( Example 33 

N-(4-methv?thiazo1-2-»vi)-3-phercoxv-5-f Wpvridm-2-v0ethyIthio)pvndin-2-amine dihvdrochloride 

[00442] Step A: Preparation of 2-n-bromoethvnpvridfne: 2-Ethylpyridine (20.0 g, 186.65 

mmol) was placed in carbon tetrachloride (830 mL) and benzoyl peroxide (4.5211 g, 18.665 mmol) 
and l-bromopyTrolidme-2,5-dione (33.221 g, 186.65 mmol) were added. The reaction mixture was 
heated to reflux for 18 hours, then cooled to room temperature and filtered. The filtrate was 

concentrated and the residue was purified over a plug of silica to give 2-(I -bromoethyljpyndine 

(17.312 g, 49.9%). !H NMR (CDCl3) S 8.5S-(d, IH). 7.69 (td, IH), 7.76 (d, IH), 7.20 (dd, IH), 5.24 

(q, IH), 2.08 (d, 3H) 
[00443] Step B: Preparation of N-f4-methvlthiazol-2-YlV3»phenoxv-5-n-(pvridin-2-

vBethvlthiok)vridin-2-amine dihvdrochloride: Following the procedure in Exampie 16, methyl 3-(6~ 

(4-methylthjazol-2-ylamino)-5~phenoxypyridin-3-ylthio)propanoate (0.325 g, 0.809 mmol), 1M 
potassium 2-methylpropan-2-olate (2.83 mL, 2.83 mmol), and 2-(I~bromoethyl)pyridine (0.151 g, 
0.809 mmol) were reacted to provide N-(4-methylthiazoi-2-yI)-3-phenoxy-5-(l-(pyridin-2-

yl)ethy!thio)pyridin-2-amine hydrochloride (0.114 g, 30.8%) after reverse phase purification and HCI 

salt formation, lH NMR (d6-DMSO) 5 8.58 (d, IH), 8.09 (m, IH), 8.04 (ds IH), 7.58 (d, 2H), 7.45 (t, 

2H), 7.23 (t, IH), 7.02 (d, 2H), 6.95.(d, IH), 6.79 (s, IH), 4,67 (q, IH), 2.28 (s5 3H), 1.62 (d9 3H); 

Mass spectrum (esi) m/z — 421.1 (M+H-2HC1). 
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Example 34 

5-f3-Methoxvbenzv1thioVN-f4-methvlthiazol"2-vlV3-phenoxvpvridm-2~amine hydrochloride 

[00444] Prepared according to the method of' Example 16, using' methyl 3~(6~(4-
m^thytthiazoI-2-ylamino)-5-phsnoxypyridin-3-ylthio)propan.oate and l-(chloromethyl)-3-

methoxybenzene. 5H NMR (d6-DMSO) 8 8.09 (d, IH), 7.42 (t, 2H)S 7.18 (m5 3H), 6.98 (d5 2H), 6176 

(m, 4H), 4.09 (s, 2H), 3.68 (s9 3H), 2.26 (s3 3H); Mass spectrum (esi) m/z = 436.2 (M+H-lHCl). 

Example 35 . ' 
3-fCvc}ohex-2-envloxvVN-(4-methvIthiazoI-2-vnDvridin-2-amir!e 

'N S* 

'n' 

[00445] 2-(4-Methylthiazol-2-ylammo)pyridin-3-ol (0,250 g, 1.21 mmol) sod Cs2C03 (1.18 

g, 3.62 mmol) were added to DMF (3 mL). 3-Bromocyclohex-l-ene (0.216 g, 1.21 mmol) was added, 
and the reaction mixture was stirred for 3 hours. Water was added and the reaction mixture was 
extracted with ether. The organic layer was dried, filtered, 'and concentrated. The residue was 
purified by silica gel chromatography provide 3-(cycIohex-2-enyloxy)~N-(4-methylthiazol-2~ 

yI)pyridin-2-amixie (0.330 g? 37.5%). 'HNMR (d6-DMSO) 5 9.53 (s, IH), 7.85 (dd, IH), 7.41 (d, 

Hi), 6.90 (dd, IH), 6.58 (s, IH), 6.00 (m, IH), 6.88 (m, Hi), 6.88 (m, IH), 4.99 (m, 1H)S 2.24 (s, 
3H), 2.05 (m, 2H)= 1.87 (m, 3H), 1.62 (ra, IH); Mass spectrum (apci) m/z = 288.0 (M+H). 

Example 36 (Representative Example) 
3"(Cvc[ohexvloxvVN"(4-methvIthiazol-2-vnpvridin"2-amlne hydrochloride 

O H 
w HCI 

[00446] 3-(Cyclohex-2-enyloxy)-N-(4-methyIthiazol-2-yl)pyridin-2-aniine (0.115 g, 0.400 
mmoi) and 4-methyIbenzenesuifonohydrazide (1.12 g> 6.00 mmol) were placed in dimethoxyethane 
(5 mL). NaOAc (0.492 g, 6.00 mmol) was dissolved in water (2 mL) and added to the above solution 

and refluxed. Additional 4~methylbenzenesuifbnohydrazide (1.12 g, 6.00 mmol) was added and the 
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reaction mixture was refluxed overnight. An aqueous work, up was done and the crude material was 
purified by silica gel chromatography to provide 3-(cyclohexyioxy)-N-(4-methylthiazoJ-2-yl)pyridm-

2-amine (0.064 g, 55.3%) after HCI salt formation. 'H NMR (d^DMSO) 5 7.79 (d, IH), 7.57 (d, 

IH), 7.09 (m, IH), 6.83 (s, IH), 4.54 (ni3 IH), 2.32 (s, 3H), 1.97 (m, 2H), 1.79, (ra, 2H), 1.57 (m, 
3H), 1.36 (ra, 3H); Mass spectrum (apci) m/z = 291.1 (M+H-HC1). 

Example 37 
3-fCvcloDentvIoxvV"N~(4-methv1thia2ol"2-vI')Pvridm-2-airiine hydrochloride 

H 
HCi 

[00447] Prepared according to the method of Exarapie 35 with iodocyclopentane. *H NMR 

(ds-DMSO) 8 7.92 (d, IH), 7.46 (d, IH), 7.08 (dd, 1H), 6.SO (s, IH), 5.49 (m, 1H), 2.32 (s, 3H), 1.88 

(m, 6H)f 1.60 (m, 2H); Mass spectrum (apci) m/z - 276.1 (M+H-HCt). 

Example 38 
5-r3-rPimethvlaminQ)propvjth?'o>-N-f4-rnethvlthiazoh2-vI)-3-phenoxvx>vridin-2-amjne 

dihvdrochloride 

2 HCi 

f00448] Prepared according'to Exampie 16 from methyl 3-(6-(4-methyIthiazol-2-ylamino)-5-
phenoxypyridin-3-yIthio)propanoate and potassium 2-methylpropan-2-oIate, with the exception that 

the reaction mixture was heated to 50 °C for 30 minutes. lH NMR (d6-DMSO) 8 9.90 (s, IH), 8.21 

(d, 1H)3 7.43 (t, 2H), 739 (d, IH), 7.3 8 (t, IH), 7.0S (d, 2H), 6.67 (s, IH), 3.10 (m; 2H), 2.92 (t, 2H), 
2.72 (d, 6H), 2.24 (s. 3H)S 1.85 (ms 2H); Mass spectrum (apci) m/z = 401.2 (M+H-2HC1), 

Example 39 (Representative Example) 
Ethyl 3-f5-bromo-2-('4-methvIthiazoI"2-vlammo'>iyvridin-3-vloxyl-4--ch1oroben2oate 
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[00449] Step A: Preparation of 3-(3-bromo-2^htorophenoxY)pvridfn-2-amine: 4-2-

aminopyridin-3-ol (7.56 g. 68.6 mmol) was added to a mixture of sodium hydride (1.72 g, 71.9 

mmoi) in DMF (20 mL) and stirred for 10 minutes. 4-Bromo-l-chloro-2-fluorobenzene (13,69 g, 
65.4 mmol) was added and the reaction mixture was stirred at 100 °C for 38 hours. The reaction 

mixture was cooled to room temperature and partition between IN NaOH and ether. The organic 
layer was dried over sodium sulfate, filtered, and concentrated . The residue was triturated with 

hexanes to give 3-{5~bromo-2-ch)orophenoxy)pyridm~2~amine (J 1.30 g, 57.7%) as a yellow solid. 

[00450] Step B: Preparation of ethvl 3-f2-ammopvridin>-3-vloxvV4~chlorobenzoate: 3-(5-

Bromo-2-chIorophenoxy)pyridin-2-armne (11.30 g, 37.72 mmol), triethylamme (3.817 g, 37.72 

xnmoi), Pd(OAc)2 (0.8469 g, 3.772 mmol), and triphenylphosphme (0.9894 g, 3.772 mmol) were 

added to ethanol (100 mL) in a bomb. The bomb was pressurized with 100 psi CO and heated to 100 
°C for 4 hours. The reaction mixture was cooled to room temperature and filtered. Dichloromethane 

was added and solids were filtered off. The filtrate was washed with water. The organic layer was 

dried over sodium sulfate, filtered, and concentrated. The residue was purified by silica gel 
chromatography to give ethyl 3-(2~aminopyridin-3-ylpxy)-4-chlorobenzoate (7.555 g, 68.42%). 

[00451] Step C: Preparation of ethvl 3-C2-amino-5-brornopvridin-3~vloxV}-4-chlorobenzoate: 

Prepared according to the method of Example 10, Step B. 

[00452] Step D: Preparation of ethvl 3-f2--('3»benzovlthioureidoV5-bromopvridiii-3-vloxv)-4-

chlorobenzoate: Ethyl 3~(2~amino-5-bromopyridm-3-yloxy)-4-chlorobenzoate (9.645 g, 25,95 mmol) 

and benzoyl isothiocyanate (4.659 g, 28.55 mmol) were placed in THF (250 mL) and the reaction 
mixture -was stirred at room temperature for 18 hours, then heated at 55 °C for two days. THF was 
removed and the residue was purified by silica gel chromatography (5-25% EtOAc in hexane) to 
provide ethyl 3-(2~(3-benzoy!thioureido)-5~bromopyridm-3-y!oxy)-4-ch]orobenzoate (7.08 g, 51.0%) 

as a yellow solid. 

100453} Step E: Preparation of ethvl 3-f5"bromo~2-thioureidopvridin-3-vloxv)-4-
chlorobenzoate: Ethyl 3-(2~(3-benzoylthioureido)-5-bromopyridin~3-yloxy)~4-chlorobenzoate (8.05 
g, 15.1 mmoi) and K2CO3 (10.4 g. 75.3 mmol) were placed in ethanol (150 mL) and heated to reflux 
for 2 days and then cooled. The reaction mixture was filtered and the filtrate was concentrated, 

triturated with water, and dried. The remaining solid was dissolved in CH2CI2 and purified by silica 

gel chromatography to give ethyl 3-(5-bromo-2-thioureidopyridm-3-yloxy)-4-chlorobenzoate (1.70 

g, 26.2% yield). 
[00454] Step F: Ethvl 3-( 5-brom o-2-("4-methvlthiazQl-2-viamino")pyridin-3-vloxvV4-

chlorobenzoate: 1-chloropropan-2-one (0.469 g, 5.07 mmol), ethyl 3 -(5~bromo-2 -th i ourei dopyri d in-

3-yloxy)-4-chlorobenzoate (1.680 g, 3.39 mmol), triethylarnine (0,671 g, 6.63 mmol), and ethanol (70 
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mL) were reacted according to the method of Example 10, Step Es to provide the title compound 

(1.40 g, 77% yield). NMR (d6-DMSO) 8 8.26 (d, IH), 7.78 (m, 2H), 7.50 (s, IH), 7.46 (d, IH), 

6.59 (s, IH), 4.29 (q, 2H), 2.23 (ss 3H), 1.28 (t, 3H); Mass spectrum (apci) m/z = 470.1 (M+H). 

Example 40 

• ' N-f5-Bromo-3-rph&nv1thio^pvridm-2-vIV4-niethvithiazoI-2-amine 

[00455] Step A: Preparation of 3-(phenylthio>pyridin-2-amine: A mixture of 3-

bromopyrid i n-2-am ine (167 rng, 0.966 mmol), Pd2dba3 (22.1 mg, 0.024 mmol). 4,5-
bis(diphenylphosphino)-9s9~dimethyl-9H-xanthene (27.9 mg, 0.048 mmol), N-ethyl-N-
isopropylpropan-2-amine (0.33 mL, 1.9 mmol), thiophenoi (121 mg, 1.1 mmol), and dioxane (10 mL) 
was heated at 100 °C under nitrogen for 2 hours. The reaction mixture was cooled to room 

temperature, filtered and concentrated. The reaction mixture was purified by MPLC to afford 3-

(phenylthio)pyridin-2-amine. 

[00456] Step B: Preparation of 5-bromQ-3~fphenvithiQ)pyridm-2~amine: Prepared according 

to the method of Example 10, Step B. 
[00457] Steps C-E: N-{f5-brorno-3-(phenylthio')pyridin~2-yI'>-4-methvithiazol-2--amine: 

Prepared according to the method of Example 7 Steps C-E. !H NMR (CDCI3) 5 9.01 (s, IH), 8.42 

(m, IH), 7.92 (m5 IH), 7.32-7.15 (m, 5H), 6.44 (m, 1H0, 2.32 (m, 3H). Mass spectrum (apci) m/z 

- 379.S (M+H). 

Example 41 (Representative Example) 
Preparation of 6"f4-methv}thiazol-2-ylamino')-5-phenoxypvridin-3-ol 

[00458] N-(5-Bromo-3-phenoxypyridm-2-yl)-4-methylthiazol»2-amine (2.66 mmol) is 
dissolved in THF (30 mL) and cooled to -78 °C. MeLi (2.07 mL, 3.32 mmoi) ts slowly added and 

the reaction mixture is stirred for 10 minutes. n-Butyllithiurn (1.33 mL, 3.32 mmol) is added and the 

reaction mixture'is stirred for 15 minutes. Triisopropylborate (0.613 mL, 2.66 mmol) is added and 
the reaction mixture is stirred for 30 rn mates. The reaction mixture is warmed to 0 °C, and methanol 

(5 mL), 10% aqueous'NaOH (5.1 mL, 12.8 mmol), and 30% aqueous H202 (1.27 mL, 13.3 mmol) are 
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added. The reaction mixture is stirred at 0 °C for 1 hour, then purified by silica gel chromatography 

(10-20% EtOAc in hexanes) to afford 6-(4-methylthiazoI-2-yIammo)-5-phenoxypyridm~3--ol. 

Exampie 42 
Preparation of 5-f2-chIorophenvlthiQV6~(4~methylthiazol-2-ylamino'>pvridin-3-ol' 

HOrixv~ 
N N " ^ i H oc 

[00459] A degassed mixture of N-(5-bromo-3-(2-chIorophenylthio)pyridin-2~yl)-4-
methylthiazoI~2~amme (1.10 g, 2.66 mmol), 4,4,4',4'55)5.5,,5l-Gctamethyl-252,-bi(l;332-dioxaborolane) 
(1.35 g; 5.32 mmol), Pd(OAc)2 (60 mg, 0.27 mmol), tricyclopehtylphosphine (93 mg. 0.40 mmol) 

and cesium fluoride (3.64 g> 23.9 mmol) in acetonitrile is heated at 90 °C for 5 hours. The reaction 

mixture is cooled and partitioned between ether and water. The crude product is dissolved in THF. 
N-morpholine N-oxide (1.40 g, 12.0 mmol) is added and the reaction mixture is heated at reflux for 

12 hours. The reaction mixture is cooled and partitioned.between ether and water The organic layer 

is washed with water and brine, dried and concentrated. The residue is purified by silica gel 

chromatography, eiutmg with 10-20% EtOAc in hexanes to afford the title compound. 

Example 43 
Preparation ofN>r5-methoxy-3-phenoxvpvridm-2-vlV4--methylthiazol-2~amine 

[00460] Iodomethane (0.0362 g, 0.255 mmol) is added to a mixture of 6-(4-methylthiazo!-2-

ylamino)-5-phenoxypyridin-3-ol (0.255 mmol) and potassium carbonate (0.0794 g, 0.574 mmol) in 
DMF (3 mL) and stirred overnight at room temperature. The reaction mixture is partitioned between 

water and ether. The organic layer is washed with water, dried, and concentrated. The residue is 
purified by silica gel chromatography, eluting with 15-20% EtOAc in hexanes, to afford the title 

compound. 

Example 44 
Preparation of methvl 3-f6-f4-methylthiazoI-2-vlamino>5-phenoxypvridin-3-vOpropanoate 
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Step A: N-(5-bromo-3-phenoxypyridin-2-yl)-4~methylthiazol-2-amine (724 mg, 2.00 
mmol) was dissolved In THF (20 mL) and cooled to —78 °C. MeLi (1.30 mL, 2.20 mmol) is added 
slowly, and stirred for 10 minutes. n-Butyliithium (0.88 mL, 2.20 mmol). was added and the reaction 

mixture was stirred for 15 minutes. DMF (0.31.mL, 4.00 mmol) was added, and the reaction mixture 
was stirred for 30 minutes. The reaction mixture was warmed to room temperature and AcOH (2 

mL) is added. The reaction mixture was stirred at room temperature for 1 hour, poured into saturated 
aqueous sodium bicarbonate and extracted with ethyl acetate. The combined organic layers were 

dried over sodium sulfate, filtered and concentrated . The residue was purified by silica gel (10-20% 

EtOAc in hexanes) to afford 6-(4-methyIthiazol-2-ylamino)-5-phenoxynicotinaldehyd. 

[00462] . Step B: Step B: To a mixture of mL6-(4-methylthiazoi-2~ylamino)-5~ 

phenoxynicotinaldehyde (311 mg, 1.00 mmol) and THF (10 mL) was added 

methyl(triphenylphosphoranylidene)acetate (500 mg, 1.5 mmol)and the reaction mixture was 

stirred at room temperature. After 4 hours, additional methyl(triphenylphosphoranylidene)acetate 

(500 mg, 1.5 mmol) was'added and the reaction mixture was stirred overnight. Filtered, 

concentrated the filtrate, and purified by silica gel chromatography (1:3 EtOAc in hexanes) to 

afford (E)-methyl 3-(6-(4~methylthiazol-2-yIammo)-5-phenoxypyridin-3-yl)acrylate, 

[00463] Step C: A mixture of mL (E)-methyl 3-(6-(4-methylthiazol-2-ylamino)-5-

phenoxypyridin-3-yl)acrylate (500 mg, 1.36 mmol), 4~methylben2£nesulfonohydrazide (1.27 g9 

6.8 mmol), and toluene (15 mL) was heated at reflux for 12 hours, cooled to room temperature 

and concentrated. The residue was purified by silica gel (20 to 30% EtOAc in hexanes) to afford 

the title compound. 

Preparation of 3-(6-f4Hriethvithiazol~2-vlammoV-5-phenoxvpvridm-3-vr)t>roparioic acid 
hydrochloride 

O 

HO' 

S-

•N" Qr° "Ha 

A mixture of mLmethyl 3-(6-(4-methylthiazoI-2-ylammo)-5-phenoxypyridin-3-

yl)propanoate (1.50 mmol) and ethanol (30 rnL) and 1M NaOH (10 mL) was stirred and heated at 

60 °C for 3 hours. Concentrated and water and 6N HCi (2 mL) were added. Filtered' and dried to 

yield the title compound. 
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Example 46 
3-Ber32vI-N-f4-metbvlth[iazol-2-vDDvridm-2-amine hydrochloride 

[00465] A mixture of mL3-bromo-N-(4-methylthiazol-2-yl)pyridin-2-amine (70 mg, 0.26 

mmol), CS2CO3 (250 mg, 0.78 mmol), PdCl^dppf) (21.2 mg, 0.026 mmol)., and BMP (2 mL) and 

water (0.5 mL) was purged with nitrogen and 9-benzyl-9-bora-bicycIo[3.3.1]nonarie (1.5 mL, 

0.78 mmol) was - added and heated to 60 °C overnight. Additional 9-benzyl-9-bora-

bicyclo[3.3.1 jnonane (1.5 mL, 0.7S mmol) was added and heated again overnight Poured into 

water and extracted with ether. Hie organic layer was dried with sodium sulfate, filtered and 

concentrated. The residue was purified on silica gel (10% EtOAc in hexanes) to afford the title 

compound (41.7 mg, 50.6% yield) as a white solid after HCI salt formation, NMR (d^-DMSO) 

§ 8.30 (d, IH), 7.62 (4 IH), 7.35-7.10 (m, 6H), 6.S2 (s, IH), 4.21 (s, 2H), 2.32 (s> 3H); Mass 

spectrum (esi) m/z - 282.2 (100)(M+H-HC1). 

Example 47 
Preparation ofN-<'5-bromo-3-('2-chlorophenvlthio">nyridin-2-vlV4-methvlthiazoi-2-amine 

[00466] Prepared according to the method of Example 40. ]H NMR (CDCI3) 6 8.95 (bs, 1H): 

8.49 (d, lh), 7,95 (d, lh), 7.41 (dd, IH), 7.19-7.08 (m, 2H), 6,69 (dd, IH), 6.45 (s, 1H), 232 (s, 3H); 
Mass spectrum (esi) m/z = 414.1 (M+H). 

Example 48 

[00467] Prepared according to the method, of Example 13 from N~(5-bromo-3-(2-
chlorophenylthio)pyridin-2-y2)-4-methyIthiazol-2-amine (prepared according to Example 47) and 
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benzenethiol. 5H NMR (d6-DMSO) 5 8.36 (bs, IH), 7.57 (dd, IH), 7.40-7.15 (ra, 10H), 6.54 (s5 IH), 

2.20 (s, 3H); Mass spectrum (esi) m/z — 442.2 (M+H-HCI). 

Example 49 
Methvl 3-f5-f2-chiorophenvlthioy6-('4-methvlthiazol-2-vlaroirio'k>vridin-3-vIthio>pror>anoate 

-OyN^S^, 

O 

[0D468] Prepared according to the method of Example 13 from N-(5-bromo-3~(2-

chiorophenylthio)pyridin-2-yl)-4-niethylthiazol-2-amme (prepared according to Example 47) and 

methyl 3-mercaptopropanoate. NMR (CDC13) 8 9.01 (bs, IH), S.52 (d, 1H), 7.95 (d, 1H), 7.40 (dd, 

IH), 7.16-7.06 (rn, 2H), 6.66 (dd, IH), 6.46 (s5 IH), 3.6S (s, 3H), 3.07 (t, 2H), 2.61 (t; 2H), 2.32 (s5 

3H).; Mass spectrum (esi) m/z = 452A (M+H). 

Example 50 
N-G-f2^h1orophenvlthioV5-n-(pvridin-2-vfiethvllfaio)pvridin-2-vD"4-methv1thiazol-2-a.mine 

dihvdrochloride 

2HC1 

[00469] Prepared according to the method of Example 16 from methyl 3-(5-(2-
chlorophenyl£hio)-6-(4-me£hylthiazo!-2-ylamino)pyridin-3-yIthio)propanoate (prepared according to 

Example 49), and 2-(l-bromoethy!)pyridine. 'H NMR (ds-DMSO) 6 8.54 (d, IH), 8.19 (bs, IH), 7.97 

(m, IH), 7.61 (dd, IH), 7.50 (m, 2H), 7.37 (m, 2H), 7.04 (bs, 2H), 6.52 (s, 1H)S 4.56 (q, IH), 2.18 (s, 

3H), I. .59 (d, 3H); Mass spectrum (esi) m/z — 471.2 (M+H-2HC1). 
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N-f3~f2~chlQrophefty3thio>5-fpfperidm~4-ylroethylthio)pvridin-2-viy4--methyithiazol-2--amine 

dihvdrochioride 

Prepared according to the method of Example 16 using methyl 3-(5-(2-

chlorophenylthio)-6-(4-methylthiazo]-2-ylarnino)pyridin-3-yithio)propanoate and tert-butyl 4-

(bromoinethyI)piperidine-l-carboxyiate. NMR (d6-DMSO) 5 12.15 (bs, IH), 10.05 (bs, IH), 8.64 

(m, IH), 8.32 (m, 2H), 7.63 (m, IH), 7.36 (m, 2H), 6.52 (s, IH), 3.22 (m, 2H), 2.79 (m, 4H), 2.17 (s, 
3H)5 1.86 (m, 2H), 1,61 (m, IH), 1.36 (m, 2H); Mass spectrum (esi) m/z - 463.0 (M+H-2HCI). 

Example S2 
N-f3-f2-chlorophenvithioy5n3-('dimethvIamffloforopylthio')pvridffl-2-vD--4-ir}ethvlthiazo]~2-amine 

dihydrochioride 

Prepared according to the method of Example 16 using methyl 3-(5-(2-
chIorophenylthio)-6-(4-methylthiazoI-2-yiammo)pyridin-3-y!thio)propanoate and 3-chloro-N,N-

dimethylpropan-l-amine hydrochloride. 'HNMR (d6-BMSQ) 6 10.12 (bs, 1.H), S.41 (s, IH), 7.61 (d, 

IH), 7.33 (m„ 2H), 7.07 (m, IH), 6.52 (s, IB), 3.09 (m, 2H), 2.90 (m, 2H), 2.70 (d, 6B), 2.1S (s, 3H), 
1-84 (m, 2H); Mass spectrum (esi) m/z == 451.0 (M+H-2HC1). 

N-r5~f2-chloroDhenvlthxo)-3-phenoxypvndin-2-vlV4-methylthiazol-2-amine hydrochloride 

CI 
S N S 

a° 



100 

[00472] Prepared according to the method of Example 13, using 5-bromo-N~(4-methylthiazol~ 

2-yl)-3-phenoxypyridin-2-amine and 2-chIorobenzenethiol. 3H NMR (d^-DMSO) 5 8.26 (d, IH), 

7.49 (dd, IH), 7.42 (t, 2H), 7,29 (d, IH),7.27-7.12 (m, 4H), 6.96 (dd, IH), 6.80 (ss IH), 2.30 (s, 3H); 

Mass spectrum (esi) m/z — 426.4 (M+H-HC1). 
Example 54 

N-fS-f3-chif>rophenyIthioy3-phenoxvpvridm-2"VD-4-methvlthiazoI-2-amme hydrochloride 

[00473] Prepared according to-the method of Example 13, using 3-chlorobenzenethioL !H 

NMR (d6-DMSO) 5 8.27 (d, IH), 7.42 (t, 2h), 7.35-7.10 (m, 8H), 6.81 (s, IH), 2.30 (s, 3H); Mass 

spectrum (esi) m/z = 426.3 (M+H-HC1). 

Example 55 
N-(S-C2-methoxvphenvlthioV3-phenoxvpvridin-2-vlV4-methvIthiazol-2-amine hydrochloride 

CS5TX.I> 
IHCI 

[00474] Prepared according to the method of Example 13, using 2-methoxybenzenethioI. !H 

NMR (de-DMSO) 8 8.14 (d, IH), 7.42 (t, 2H), 7.27-7.18 (m, 2H), 7.13 (m, 2H), 7.02 (d, IH), 6.98 (d, 

IH), 6.89 (t, IH), 6.80 (s, IH), 3.77 (s5 3H), 2.30 (s, 3H); Mass spectrum (esi) m/z - 422.2 (M+H-
HCI). 

Example 56 
N-C5-("3-methoxyphenvithio)-3-phenoxYpYridin-2-yn-4-methyithiazol-2-amine hydrochloride 

Cf° "" 
[00475] Prepared according to the method of Example 13, using 3-methoxybenzenethioL *H 

NMR (de-DMSO) 6 8.22 (s, IH), 7.42 (m, 2H), 7,27-7.18 (m, 3h), 7.14 (m, 2H), 6.86-6.77 (m, 4H), 

3.71 (s, 3H)S 2.31 (s, 3H); Mass spectrum (esi) m/z — 422.2 (M+H-HC1). 
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Example 57 
3-(6-f4-methvlthiazo]-2-vSaittmoV5-phenoxvtivridin-3-vlthio")phenol 

HO. ^S. 

[00476] A mixture of N-(5-(3-methoxyphenylthio)-3-phenoxypyridin-2-yl)-4-

methylthiazol-2-amme (prepared according to Exampie 56; 1.1 gs 2.6 mmol) and CH2CI2 (20 mL) 

was cooled to 0 °C and tribromoborane (1M in CH2CI2, 7.83 mL. 7.83 mmol) was added and 

stirred at 0 °C for 1 hour. The reaction was slowiy poured into saturated aqueous sodium 

bicarbonate and extracted with 10% methanol in CH2CI2.. The organic layer was dried with 

sodium sulfate, filtered and .concentrated. The residue was purified on silica gel (50 to 80% 

EtOAc in hexanes) to afford 3-(6~(4-methylthiazol-2-yiamino)-5~phenoxypyridra-3-yIthio)phenoI 

(692 mg, 65.1% yield) as a white solid. NMR (d6-DMSO) 6 8.18 (dd, IH), 7.37 (in, 2H), 7.31 

(d, IH), 7.19 (m, IH), 7.16 (dd, IH), 7.11-7.02 (m, 3H)> 6.69-6.61 (m, 3H), 6,45 (m, lli), 2.33 (s, 

3H); Mass spectrum (esi) m/z = 408.2 (M+H). 

Example 58 
2-G-f6-f4-methvlthiazol-2-vlaminoV5-phenoxypvridiri-3-ylthio>phenoxy'tecetic acid hydrochloride 

[00477] A mixture of 3-(6-(4-methylthiazol-2-yIarnmo)~5-phenoxypyridin-3-yIthio)phenol 

(prepared according to Example 57; 200 mg, 0.491 mg), potassium carbonate (203 mg, 1.47 mmol), 
tert-butyl 2-bromoacetate (0.0725 mL, 0.491 mmol), and DMF (4 mL) was stirred at room 

temperature for.30 minutes. Water (15 mL) was added and the reaction mixture was extracted with 
ether. The organic layer was dried with sodium sulfate, filtered and concentrated . The residue was 

purified on silica gel (10 to 15% EtOAc in hexanes) to afford the tert-butyl ester of the desired 

material. The material was dissolved in CH2CI2 (3 mL) and 4N HCI in dioxane added (4 mL) and 

stirred at room temperature overnight and concentrated. The residue was dissolved in a small amount 
of CH2CI2 and added to vigorously stirred ether. The resultant precipitate was filtered to afford 2-(3-
(6-(4-methylthiazo]-2-yiamino)-5-phenoxypyridin-3-yjthio)phenoxy)acetic acid hydrochloride (21.1 

8.56% yield) as a white solid. >H NMR (de-DMSO) 5 9.70 (bs, IH), 8.17 (d, IH), 7.36 (t, 2H), 
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7.19 (d, IH), 7.15 (m, 2H), 6,99 (4 2H), 6.71 (m, 2H), 6.65 (m» 3H), 4,86 (s, 2H), 2.15 (s, 3H); Mass 

spectrum (esi) m/z — 466.1 (M+H-HC1). 

Example 59 
4-methvi-N~f3-phenoxY-5-f3-(2-(piperid'm-l-ynethQxys)phenvlthio\pvridm-2-vi'Hhia-zoI~2~amme 

|00478} A mixture of 3-(6-(4-methylthia2ol-2-yiammo)-5-phenoxypyridin-3-ylthio)pbeno! 
(prepared according to Example 57; 70.0 mg, 0.172 mmoi), potassium carbonate (71.2 mg. 0.515 

mmol), l-(2-chloroethyl)piperidine hydrochloride (31.6 mg, 0.172 mmol), and DMF (2 mL) was 
stirred at room temperature for 30 minutes and heated to 50 °C overnight. The reaction was cooled to 

room temperature and water (15 mL) was added and extracted with ether. A white precipitate formed 
in the ether layer and was filtered to afford N-(4-methylthiazol-2-yl)-3-phenoxy-5-(3-(2-(piperidin-l-

yl)ethoxy)phenylthio)pyridm-2-amme (34.2 mg, 38.4% yield) as a white solid. NMR, (dg-DMSO) 

8 9.56 (s, IH), 8.29 (dd, IH), 7.50 (dd, IH), 7.28 (m, 2H), 7.11 (t, IH), 7.00 (t, IH), 6.82 (m> 2H% 

6.65 (rat, 1H), 6.58 (ra, IH), 6.54 (m, IH), 6.35 (m, IH), 3.79 (t, 2H), 2.23 (s, 3H), 2.17 (m, 4H), 2.12 

(tP 2H)} 1.38 (ms 4H), 131 (m, 2H); Mass spectrum (esi) m/z - 519.1 (M+H). 

Example 60 
N-f5-r3"f3-{'dimethyiamlno'toropQXv>phenvlthioy3'-phenQXVPvridm-2~viy4-m&thvIthiazoI--2-aroine 

[00479] Prepared according to the method of Example 60 using 3-(6-(4~methylthiazol-2-
yiammo)-5-phenoxypyridm-3-ylthio)phenol and 3-chloro-N3N-dimethylpropan-I-amine 

, hydrochloride. !HNMR (d6-DMSO) 5 9.55 (s, IH), 8.28 (dd, IH), 7.49 (dd, IH), 7.29 (m, 2H)> 7.11 

(t, IH), 7.00 (t, IH), 6.85 (m, 2H); 6.65 (m, IH), 6.5B (m, IH), 6.54 (m, 1H), 6.38 (m, IH), 3.70 (m, 

2H), 2.21 (s, 3H)S 2.04 (s, 6H) 1.96 (t, 2H), 1.44 (m, 2H); Mass spectrum (esi) m/z = 493.1 (M+H). 
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' : 1 '• . - 1-A4 
Example 61 (Representative Example) 

tert-butvi 3-f5-bromo-2-{'4~methvithiazol-2-yIamtno'>iPvridin-3--vIoxv)DvrroHdme-l-carboxvl 

[00480] A mixture of 5-bromo-2-(4-methylthia2X)l-2-ylanimo)pyridiri-3-o!-hydrochloride (1.0 
g, 3.10 mmol), 'tert-butyl 3~bromopyrrolidme-! -carboxylate (WO 2003/062224) (1-01 g, 4.03 mmol), 

K2C03 (1.29 g, 9.30 mmol), and DMF (20 mL) were reacted at 50 °C over the weekend. The reaction 
was cooled to "room temperature, poured into water (250 mL) and extracted with EtOAcrether (1:1). 
The organic layer was dried with sodium sulfate, filtered and concentrated . The residue was purified 
on silica gel (40% EtOAc in hexanes) to afford tert-butyl 3-(5-bromo-2-(4-methylthiazol-2-

ylamino)pyridin-3-yloxy)pyrrolidine-l-carboxyiate (584 mg, 41.4% yield) as a tan solid. NMR 

(CDCI3) 8 8.42 (bs, IH), S.02 (s, Ih), 7.10 (d, 1H), 6.42 (s, IH), 4.95 (m, IH), 3.75-3.44 (m, 4H), 

2.35 (d, 3H), 2.21 (m, 2H), 1.50 (s, 9H); Mass spectrum (apci) m/z* = 456.9 (M+H). 

Example 62 (Representative Example) 
N-r5-bromo-3-("pvrroIidin-3-vloxv")pvridm--2-vlV4-methvlthiazoI-2-am*me dihvdrochloride 

[00481] A mixture of tert-butyl 3-(5~bromo-2-(4~methylthiazol-2-ylammo)pyridin-3-
yloxy)pyrro!idme-l-carboxyIate (prepared according to Example 61; 550 mg, L21 mmoi) and 
CH2C12 (10 mL) and MeOH (2 mL) was stirred at room temperature. 4N HCI in dioxane (5 mL) was 

added and the reaction mixture was stirred at room temperature for 30 minutes. The reaction was 
concentrated and dissolved in small amount of CHiCl^/methanol and added to vigorously stirred ether 

and filtered to afford N-(5-bromo~3-(pyrrolidm~3-yloxy)pyridm-2-yl)r4-methylthiazol-2-araine 

dihydrochloride (478 mg, 92.4% yield) as.a white solid. JH NMR (d6»DMSO) 6 13.18 (bs, IH), 9.80 

(bs, IH), 9.27 (bs, IH), 8.09 (d, IH), 7.83 (d, IH), 6.80 (s, IH), 5.42 (m, IH), 3.62-3.30 (m, 4H), 2-31 

(s, 3H), 2.22 (m5 2H); Mass spectrum (apci) m/z = 357.0 (M+H-2HC1). 
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Example 63 
l~f3-fS-bromo-2~C4-methvlthiazol~2~ylammo>pwidtn-3-yloxv')pvn'olidm-I -vpethanone hydrochloride 

[00482] A mixture of N-(5-bromo-3-(pyrroIidin~3-yloxy)pyridm-2-yl)-4-methylthiazoi-2-

amine dihydrochloride (prepared according to Example 62; 70 mg, 0.16 mmol), triethylamine (0.11 
mL, 0.82 mmol), and THF (2 mL) was stirred at room temperature. Acetyl chloride (0.009 mL, 0.16 

mmol) was added and stirred at room temperature for 30 minutes. Water (15 mL) was added and 

extracted with EtOAc. The organic layer was dried with sodium sulfate, filtered and concentrated . 
The residue was purified on silica gel (10% methanol in EtOAc) to afford 1 ~(3-(5-bromo-2-(4-
rnethylthia2ol-2-ylamino)pyridin-3-yloxy)pyrrolidin-l-yi)ethanone hydrochloride (16 mg, 22.56% 

yield) as a white solid after HCI salt formation. 'HNMR (d6-DMSO) 5 11.60 (bs, 1H), 8.11 (HI, IH), 

7.82 (ra, IH), 6.90 (m3 IH), 5.28 (m, IH), 3.81 (m, IH), 3.59 (m, 3H), 2.33 (s, 3H), 2.25 (ms 2H), 
1.97 (m, 3H); Mass spectrum (apex) m/z = 399.1 (M+B-BCl). 

Example 64 
I«r3-rS-broTno-2-C4-methvIthia2ol-2-vIamino')pvridin-3~vIoxv>Pvm>iidin-!-vn-2-

fdirnethvlammo')ethanone dihydrochloride 
Br-

O 

[00483] Prepared according to the method of Exampie 63, using 2-(dimethylamino)acetyl 

chloride hydrochloride. !H NMR (d6-DMSO) 5 11.13 (bs, IH), 9.75 (bs, IH), 8.07 (d, IH), 7.75 (m, 

IH), 6.78 (s, IH), 5.33 (m, 1H); 4.25 (m, 2H), 4.10 (m, IH), 3.71 (m, 4H), 2.B3 (ms 6H), 2.29 (m, 
5H); Mass spectrum (apci) m/z = 440.1 (M+H-2HCI). 
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Example 65 
3"f5-bromo-2-f4-methyithiazol-2~vlamino')pvridm-3-vlox.vVN-isopropvipV!Tolidine-l-carboxsmide 

[004841 Prepared according to the method of Example 63 using 2-isocyanatopropane. lH 

NMR (d6-DMSO) 6 10.49 (bs, 1H), 7.97 (m; IH), 7.52 (m, IH), 6.61 (m> IH), 5.82 (d, IH), 5.17 (m, 

IH), 3.75 (m, IH), 3.56.(m, 2H), 3.45 (m, 2H)S 2.28-2.20 (m, 4H), 2.12 (m, IH), 1.05 (m, 6H); Mass 
spectrum (apci) m/z ~ 440.1 (M+H). 

Exarapie 66 
N-fS-bromo-3-n-n -methvI-lH-imidazol-4-^lsuIfonvI)pvrrolidin-3-Yloxv)pvridm-2-vlV4-

methvIthiazol-2-aimn& 
Br-

[00485} Prepared according to the method of Example 63 using 1 -methyl-lH-imidazole-4-

sulfonyi chioride. NMR (d5-DMSG) 5 10:05 (bs, 1H), 7.96 (d, IH), 7.79 (s, 1H), 7.49 (in, 2H), 

6.65 (s, IH), 5.07 (m, IH), 3.63 (m, 2H), 3.55-3.40 (m, 5H)S 2.28 (s, 3H), 2.19 (m, 1H), 2.02 (m, IH); 
Mass spectrum (apci) m/z —501.1 (M+H). 

Example 67 
5-f2-fluorobenzYlthioVN-C4-insthvlthiazol~2-viy3-phenoxvpvridin-2-amine hydrochloride 

|00486] Prepared according to the method of Example 16 using 1 -(chloromethyl)~2~ 

fluorcjbenzene. 'H NMR (d5-DMSO) 5 8.06 (d, IH), 7.42 (t, 2H), 7.28 (m, IH), 7.15 (m, 4H), 7.09 

(m, 1H)S 6.97 (d, 2H), 6.69 (s, IH), 4.09 (s, 2H), 2.25 (s, 3H); Mass spectrum (esi) m/z - 424.2 (100) 
(M+H-HCI). 
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Example 68 
l-(4-metbvithiazol-2-viV3'-phenoxv-S-(l'-rDvridm-2-vlWo'Pvlt.hio^D-vridm-2-amme dihvdrochloride 

O 
|j^^0 -2 HCI 

[00487] Step A: Preparation of 2-0 -faromopropy Dp vr idine: Prepared according to the method 
of Example 33, Step A from 2-propylpyridine. 

[00488] Step B: Preparation of N-{'4-rnethvithiazoI-2-vIV3-phenoxv-5-0-Cpvridin-2-
vDpropvlthio>pvridm-2-amme dihvdrochloride: Prepared according to the method of Example 16. 
JH NMR (dfi-DMSO) 5 S.47 (s; IH), 7.9S (d, IH), 7.80 (rn, IH), 7.43 (t, 2H), 7.33 (m, 2H), 7.20 (t, 

iH), 6.95 (d, 2H), 6.92 (d, IH), 6.65 (s, IH), 4.26 (t, IH), 2.24 (s, 3H), 1.95 (m,-2H)5 0.85 (t, 3H). 
Mass spectrum (esi) m/z = 435.1 (100) (M+H-2HCI). 

Example 69 

2-(r6-r4-methvlthiazol-2-vlaminoV5-pherioxvpvndin-3-vlthio)methvi')pvridin'-3-ol dihvdrochloride 

H 

S 
OH _ ^ 

H 
• 2HCf 

[00489] Prepared according to the method of Example 16 with 2-(bromomethyl)pyridin-3-ol 

hydrobromide. SH NMR (de-DMSO) 5 8.16 (d, IH), 8.11 (d, IH), 7,82 (m, IH), 7.64 (m, IH), 7.45 

(t, 2H), 7.22 (t, IH), 7.08 (m, 3H), 6.76 (s, IH}, 4.26 (s, 2H), 2.28 (s, 3H); Mass spectrum (esi) m/z -
423.1 (100) (M+H-2HC1). 

Example 70 

3-(2-(3-phenoxv-5-n-fpwidin-2-vfiethvlthio>pvridm--2-vlammo'fthSazol-4-vDpropanoic acid 

dihvdrochloride 

.OH 

V 
H 

KJ 2 HCi ' 
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[00490] Step A: Preparation of methvl 5-bromo-4-oxopentanoate: A solution of bromine 

(27.71 g, 173.4 mmoi) in methanol (40 mL) was added drop wise to a solution of ethyl 4-

oxopentanoate (25.0 173.4 mmo!) in methanol (200 mL) at room temperature over a period of 30 

minute, and the reaction mixture was stirred overnight. The reaction mixture was concentrated;, and 

the residue was partitioned between 3:1 etherrethyl acetate and water, washed with saturated sodium 

bicarbonate, water, brine, dried, and concentrated to afford 17 g of a crude clear oil. The oil was 

purified by MPLC (Biotage) eluting with 8:1 hexane ethyl acetate to afford methyl 5-bromo-4-

oxopentanoate (10.65 g, 29.38% yield) as a clear oil. fH NMR (CDCI3) 5 3.96 (s, 2H), 3.69 (s, 3H), 

2.96 (t, 2H); 2.66 (t, 2H). 
[00491] StepB: Preparation of methvl 3~f2-f5-bforoo-3-phenoxwvridm~2--viammo'}thiazol~4-

vDpropanoate: Prepared- according to the method of Example 7, Step E. using l-(5-bromo-3-

phenoxypyridin-2-yl)thiourea. !HNMR (d6-DMSO) 5 10.95 (s, IH), 8.22 (d, 1H)5 7.43 (t, 2H), 7.39 

(s, 1H), 7.21 (t, 1H), 7.10 (d, 2H), 6.68 (s, IH), 3.59 (s, 3H), 2.84 (t, 2H), 2.68 (t, 2H); Mass spectrum 
(esi) m/z = 435.1 (100) (M+H). 

[00492] Step C: Preparation of methvl 3-(2~( 5-f3-methoxv-3-oxopropvlt!iioV3-

phenoxvpvridm-2-vlamino^thiazol-4-vl>propanoate: Prepared according to the method of Example 

13. 5H NMR (d6-DMSO) 5 10.87 (s, 1H), 8.13 (d3 IH), 7.42 (t, 2H), 7.32 (d, 1H)S 7.17 (t, IH), 7.08 

(d, 2H), 6.67 (s, IH), 3.59 (s, 3H), 3.55 (s, 3H), 3.03 (t, 2H)S 2.84 (t, 2H), 2.68 (t, 2H)> 2.56 (t, 2H); 

Mass spectrum (esi) m/z — 474.1 (100) (M+H). 
[00493] Step D: Preparation of 3-(2-f3-phenoxv-5-n -fpvridin-2-vl>ethvlthio')pvridin-'2-

vIamino<)thiiazol-4--yjWopanoic .acid dihvdrochloride: Prepared according to Example 16. The 
product was further purified by reverse phase to give 106 mg of the t-Butyl ester. This was 
dissolved in CB^Cl^ and 4M HCI in dioxane was added and the mixture was stirred at room 

temperature for 5 hours. The mixture was concentrated to give impure product. The product was 
dissolved in IN NaOH and extracted with ether. The aqueous iayer was acidified with 1M HCI and 

concentrated. The r&sidue was dissolved in 10% MeOH in CKzCht filtered, and concentrated. The 
residue was dissolved in IN NaOH and extract with 10% EtOAc in Ether. The aqueous layer was 

acidified with IM HCI and concentrated. The residue was dissolved in 10% MeOH in CH2CI2, 
filtered and concentrated without the aid of heat to give 3-(2-(3-phenoxy-5~(l-(pyridin~2-

yl)ethylthio)pyridin-2-ylamino)thia2:ol-4-yi)propanoic acid dihydrochloride (0.027 g, 5.80% yield). 

'H NMR (d6-DMSO) 8 8.41 (s, IH), 7.99 (s, IH), 7.65 (t, IH), 7.40 (t, 2H), 7.20 (m, 3H), 6,92 (m, 

3H), 6.50 (s„ IH), 4.42 (m, IH), 2.70 (m, 2H), 2.29 (m} 2H), 1.54 (d, 3H) ; Mass spectrum (esi) m/z ~ 
479.1 (100) (M+H-2HC1). 
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4-chioro-3-f2-f4"methvlthiazoi-2-vlam!nQV5-fphsnvlthio')pwid'm-3--vlQXv)bertzoic acid hvdrQchlorlde 

Step A: Preparation of ethvl 4*chloro-3-(2-f4-methv]thiazol-2-vlammoV5-! 

fphenvlthio)nvridm-3-vloxv)benzoate: Prepared according to the method of Exampie 13, using Ethyl 

3-(5-bromo-2-(4-methylthiazol-2-y!amino)pyndin-3-ylo>:y)-4-chlorobenzoate and benzenethiol. 

[00495] Step B: Preparation of 4-chioro-3-r2-{"4-methvithiazo?-2-viaminoV5-
fohenv3thio>pvridin-3-vloxv')benzoic acid hydrochloride: Prepared according to the method of 

Exampie 45. NMR (dg-DMSO) 5 S.26 (d, IH), 7.71 (s, 2H), 7.41 (m, 1H), 730 (m, 3H), 7,19 (mf 

3H)S 6.62 (s, IH), 2.23 (s, 3H) ; Mass spectrum (esi) m/z = 470.2 (100) (M+H-HCI). 

4-chloro-N-r2"fdimethvlamino^ethvlV3-r2-f4-methvlthiazo]-2-vlammoV5-Cphenvlthio>)pvridin-3-

vIoxv)benzamide dihvdrochloride 
-S. 

o 
[00496] 4-ChIoro-3-(2-(4-methylthiazoI-2-yIamino)-5-(phenylthio)pyridin-3-yIoxy)benzoic 
acid (prepared according to Example 71; 0.131 g, 0.279 mmol) and TEA (0.117 mL, 0.836 mmol) 
were placed in a flask and cooled to 0 °C. Ethyl carbonochloridate (0.0303 g, 0.279 mmol) was 

added, and the reaction mixture was stirred at 0 °C for 30 minutes. N1 1 -dimethylethane-1 ,2-

diamine (0.0306 mL, 0.279 mmol) was added, and the reaction mixture was stirred at room 
temperature for 1 hour. Water was added and the reaction mixture was extracted with CH2CI2. The 

organic layer was concentrated and the residue was purified first by silica gel chromatography and 

then by reverse phase chromatography to provide the desired product as the free base. The free base 
was dissolved in CH2CI2 and HCI in ether was added to give 4-chloro-N-(2-(dimethylamino)ethy!)-3-

(2-(4-methylthiazoI-2-ylammo)-5~(phenylthio)pyridin-3-yioxy)benzamide dihydrochloride (0.069 g5 

40.4% yield). fH NMR (d6-DMSO) 8 9.83 (bs, IH), 8.90 (m, IH), 8.24 (m, IH), 7.75 (m5 2H), 7.58 
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(s, 1H). 7.30 (m, 2H), 7.19 (m, 4H), 6.67 (s, IH), 3.59 (in, 2H), 3.23 (m, 2H), 2.80 (d, 6H), 2.25 (s, 

3H); Mass spectrum (esi) m/z = 540.1 (100) (M+H-2HC1). 

Example 73 

methvltMazol-2-vlammo^pyridin-3-vioxy)benzoate: Prepared according to the method of Example 
13 from ethyl 3-(5-bromo-2-(4-methylthiazol-2-ylamino)pyridin-3-yloxy)-4-chlorobenzoate. ]H 

NMR (dg-DMSO) 5 11.12 (bs, 1H), 8.18 (d, IH), 7.77 (s, 2H), 7.44 (s, IH), 7.35 (d, IH), 6.61 (s, 

IH), 4.47 (q, 2H), 3.54 (s, 3H), 3.04 (t, 2H); 2.54 (t, 2H), 2.23 (s, 3H), 1.26 (t, 3H); Mass spectrum 
(esi) m/z = 508.2 (100) (M+H). 

[00498] Step B: Preparation of 4-chioro-3-r2-f4-methyIthjazol-2-y]aminoV5-ri-foyridin>2-

vnethvlthio">pvridin-3-y1oxv")benzoic acid sodium salt: Prepared according to the method of Exampie 

16 using 2-(l-bromoethyijpyridine. !H NMR (dg-DMSQ) 5 8.49 (m. IH), S.04 (d, IH), 7.89 (m, IH), 

7.78 (m, 2H), 7.40 (m, 3H), 6.98 (d, IH), 6.68 (s, 1H% 4.60 (m, IH), 2.25 (s, 3H), 1.58 (d, 3H); Mass 
spectrum (esi) m/z = 499.1 (J 00) (M+H-Na). 

Example 74 
4-chioro-N-r2-CdimethvIamino)ethvlV3-r2-^4-methvlthiazoi-2-v?aminoV5-n~Ci3vridin-2-

vi)ethvlthio)pvridm~3-vloxv>ben2£tmide trihvdrochloride 

4-chlQro-3-('2-r4-methvlthiazo1--2-yIaminoV5-n-rDvridin-2-yl")ethvlthio")pyridin-3-yIoxv')benzoic acid 

- sodium salt 

[00497] 

° 
Step A: Preparation of ethvl 4-chtoro-3-<'5-C3-methoxv-3-oxopropvithioV2-('4-

[00499; 
o 

4-chloro-3-(2-(4-methyfthiazol~2-ylammo)-5-(l-(pyridin-2-yi)ethylthio)pyridin-3-
y!oxy)benzoic acid (prepared according to Example 73; 0.131 g, 0.263 mmol), TEA (d. 0.726) 
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(0.0732 mL, 0.525 mmol), ethyl' carbonochloridate (0.057 gs 0.525 mmol), and Nl,Nl-

dimethylethane-l ,2-diamine (0.0231 g, 0.263 mmol) were reacted according the method of Example 

72. IN NaOH was added and the reaction mixture was stirred for 3 hours. The reaction mixture was 

extracted with CH2CI2. The combined extracts were concentrated and purified by silica gel 
chromatography (4% MeOH in CHzCI^s using 2% 7N ammonia in MeOH) and then purified by 
reverse phase chromatography to give the compound as the free base. The free base was dissolved in 
CH2C12 and HCI' in ether was added. The mixture was concentrated to give 4-chloro-N-(2~ 
(dimethylamino)ethyl)-3-(2~(4-methy]thiazo!-2-ylammo)-5~(I-(pyridin-2-yl)ethylthio)pyridin-3-
yloxy)benzamide triihydrochloride (0.025 g, 14.8% yield). NMR (ds-DMSO) S 9.73 (s, 1H)? 8.91 

(ra, IH), 8.42 (m, IH). 8.01 (d, IH), 7.78 (m, 3H), 7.51 (s, 1H), 7.29 (m, 2H), 6.83 (s, IH), 6.66 (m, 
IH), 4^48 (q, IH), 3.60 (m, 2H), 3.24 (m, 2H), 2.81 (d, 6H), 2.24 (s, 3H)S 1.54 (d, 3H); Mass 

spectrum (esi) m/z = 569.2 (100) (M+H-3HCI). 

[00500] Following the procedure of Example 13, the following compounds were also 
prepared. 

Example Structure Name Data 

75 Tgrivl 
rV1 " \\ I HC| 

N-(3-(2,6-
dich!orophenylthio)py 
ridin-2-yl)-4-
methyIthiazol-2-amine 
hydrochloride 

JH NMR (CDCI3) 5 12.32 (bs, 
IH), 8.25 (dd, IH), 7.42 (d, 2H)S 
7.38 (dd, IH), 7.28 (dd, 1H), 
6.98 (dd, IH), 6.47 (s5 IH), 2.48 
(s, 3H). Mass spectrum (apci) 
m/z = 368.2 (M+H-HCI). 

76 

r^rs " HCI 

4-methyl-N-(3-
(naphthalen-2-
ylthio)pyridin-2~ 
yl)thiazol-2-amine 
hydrochloride 

*H NMR (DMSO-ds) 5 8.43 (d, 
IH), 7.94-7.82 (m, 5H), 7.52 
(m, 2H), 7.39 (dd, IH), 7.12 (m, 
IH), 6.71 (s, IH), 2.24 (s, 3H). 
Mass spectrum (apci) m/z = 
350.2 (M+H-HCI), 

77 prVi cS-
X H 

CX " 
N-(5~(2~ 
chloropheny!thio)-3-
phenoxypyridin-2-yl)-
4-methylthiazo 1 -2 -
amine hydrochloride 

'H NMR CDMSO-ds) 5 8.26 (d, 
IH), 7.49 (dd, IH), 7.42 (t, 2H), 
7.29 (d, IH), 7.25 (td, 2H)# 7.19 
(t, IK), 7.15 (d, 2H), 6.96 (dd. 
19), 6.80 (s, IH), 2.30 (s, 3H). 
Mass spectrum (apci) m/z = 
426.4 (M+H-HCI). 

78 

°tT « 
N-(5-(3-
ch loropheny Ithio) - 3 -
phenoxypyridin-2-yl)-
4-methylthiazol-2-
amine hydrochloride 

?H NMR (DMSO-dg) 5 8.27 (d, 
IH), 7.42 (t 2H), 735-7.11 (m? 
8H), 6.81 (s, IH), 2.30 (s, 3H). 
Mass spectrum (apci) m/z — 
426.3 (M+H-HCI). 
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79 

Cr° H« 

N~(5-(2~ 
methoxyphenylthio)-
3-phenoxypyridin-2-
yi)-4-methyithiazol-2~ 
amine hydrochloride 

5H NMR (DMSO-d6) 5 8.14 (d, 
IH), 7.43 (t, 2H), 7.23 (m, 2H), 
7.13 (m, 3H), 7.02 (d, IH), 6.98 
(d» IH), 6.89 (ts IH), 6.80 (s, 
IH), 3.77 (s, 3H), 2.30 (s, 3H). 
Mass spectrum (apci) m/z = 
422.2 (M+H-HCI). 

SO "CrW> 
Cr° HCI 

N-(5-(3~ 
tn eth oxyphenylthio)-
3-phenoxypyridin-2-
yl)-4-methylthiazol~2-
amine hydrochloride 

NMR (DMSO-dfi) 5 8.22 (ds 
1H), "7.42 (m, 2H), 7.27-7.19 
(m, 3H), 7.14 (m, 2H), 6.85 (s, 
1H), 6.84-6.77 (m, 3H), 3.71 (s, 
3H), 2.31 (s> 3H). Mass 
spectrum (apci) m/z = 422.2 
(M+H-HCI). 

SI ^r^xx XV 
0 ""N 

Ccl " 
methyl 3-(5-(2-
chlorophenyfthio)-6-
(4-methylthiazol-2-
y)amino)pyridm-3-
ylthio)propanoate 

lHNMR(CDCI3)6 9.0I (ss 
IH), 8.52 (d, IH), 7.95 (d, IH), 
7.40 (dd, IH), 7.11 (m, 2H), 
6.66 (dd, IH), 6.46 (s, IH), 3.68 
(s, 3H), 3.07 (t, 2H), 2.61 (t, 
2H), 2.32 (s, 3H) Mass spectrum 
(apci) m/z — 452.1 (M+H). 

82 

/yo H 

HCI 

N-(5-(235-
dsmethoxyphenylthio)-
3-phenoxypyridin~2-
yi)-4-methylthiazol-2-
amine hydrochloride 

NMR (DMSO-d6) 5 8.16 (d3 ' 
IH), 7.42 (m, 2H), 7.20 (m, 2H), 
7.11 (m, 2H), 6.95 (d, 1H),6.79 
(da; IH), 6.75 (s, IH), 6.44 (d, 
IH), 3.72 (s, 3H), 3.61 (s, 3H), 
2.28 (s, 3H). Mass spectrum 
(apci) m/z = 452.2 (M+H-HCI). 

S3 

ci H u » 
N-(5-(2,5-
d:ch!orophenylthio)-3-
phenoxypyridin-2-yl)-
4-methylthiazol-2-
amirie hydrochloride 

lH NMR (DMSO-dd) 5 S31 (d, 
1H), 7.52 (d, IH), 7.40 (ra, 3H), 
7.28 (dd, 1H), 7.17 (d, 1H),7.11 
(d, 2H), 6.84 (d, IH), 6.71 (s, 
IH), 2.27 (s, 3H). Mass 
spectrum (apci) m/z = 460.2 
(M+H-HCI). 

84 

i k H 
a net 

N-(5~(2,5-
dimethylphenylthio)-
3-phenoxypyridin-2-
y l)-4-methylth iazoi -2-
amine hydrochloride 

5H NMR (DMSO-d6) 5 8.08 (d, 
IH), 7.40 (t, 2H), 7.21-7.06 (m, 
5H), 6.99 (d, IH), 6.92 (s, IH). 
6.75 (s, IH), 2.28 (s, 3H), 2.25 
(s, 3H), 2.19 (s, 3H). Mass 
spectrum (apci) m/z = 420.3 
(M+H-HCI). 

S5 
^ H;VsT^y fV. yvv^ 

HCI H 

U He, 

N-(5~(M2-
(dimethylaraino)ethyl) 
-1 H-tetrazol-5-ylthio)-
3-phenoxypyridin-2-
yl)-4-methylthiazol-2~ 
amine dihydrochloride 

*H NMR (DMSO-dg) 5 10.62 
(bs, IH), 8,42 (d, IH), 7.57 (d, 
IH), 7.43 (t, 2H)j 7.20 (t, IH), 
7.11 (d5 2H), 6.74 (s, 1H),4.85 
(t, 2H), 3.65 (m, 2H). 2.84 (s5 
6H), 2.26 (s, 3H). Mass 
spectrum (apci) m/z = 455.0 
(M+H-2HC1). ' 
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86 \ 
iNrsY> r\-

HCI H 

HCI 

4-rnethyl-N-(5-(4- 1 
methyl-4H-l,2n4-
triazol-3-ylthio)-3-
phenoxypyrid'm-2-
yl)thiazo 1-2-amine k 

dihydrochloride 

'H NMR (DMSO-ds) 6 8.72 (s, 
iH), 8.21 (dd, IH), 7.42 (t, 2H), 
7.30 (dd, IH), 7.21 (t, IH), 7.08 
(d, 2H), 6.71 (s, IH), 3.62 (s, 
3H), 2.25 (s, 3H). Mass 
spectrum (apci) m/z = 397.1 
(M+H-2HC1). 

87 crqt^y 
1 H a 

3-(2~ 
chlorophenylthio)-N-
(4-metby!thiazol-2-
yI)-5~ 
(phenyIth.io)pyridin-2-
amine hydrochloride 

lK NMR (DMSO-de) 5 8.35 (s, 
IH), 7.57 (dd, IH), 7.40-7.15 
(rn, 9H), 6.54 (s, IH), 2.20 (s, 
3H). Mass spectrum "(apci) m/z 
- 442.2 (M+H-HCI). 

88 

X H HCI 
KjJ HCI 

N-(5-
([1 ,2.,43txiazolo[4,3-
a]pyridin-3-yIth!o)-3-
phenoxypyridin-2-yl)-
4-methylthiazo 1 -2 -
amine dihydrochloride 

NMR (DMSO-dg) 5 11.00 
(bs, IH), 8.59 (m, IH), 8.27 (m, 
IH), 7.87 (m, IH), 7.50 (m, IH), 
7.37 (ra, 2H), 7.24 (m-, IH), 7.17 
(m5 IH), 7.12 (m, IH), 6.98 (4 
2H), 6.62 (s, IH), 2.21 (s, 3H). . 
Mass spectrum (apci) m/z = 
433.1 (M+H-2HC1). 

89 '%'pl, A> 
A H 

HC! ?J-^Y'0 

KJ HCI 

2-(4-methyl-5-(6-(4~ 
methylthiazol-2-
ylarnino)-5-
phenoxypy rid in-3 -
ylthio)-4H-l,2,4~ 
triazol-3-
yl)acetonitrile 
dihydrochloride 

*H NMR (DMSO-ds) 5 8.21 (t5 
IH), 7.43 (m5 2H), 7.32 (t, 1H); 
7.21 (t, Ih), 7.08(4 2H), 6.72 
(s, IH), 4.37 (d, 2H), 3.55 (d, 
3H), 2.26 (ss 3H). Mass 
spectrum (apci) m/z = 436-2 
(M+H-2HC3). 

90 "Y^TO. xv^-o 
T^ N hi 
~ M a 

methyl 3-(6-(4-
phenethyithiazol-2-
ylamino)-5-
phenoxypyridm-3-
ylthio)propanoate 

'HNMR (CDCls) 5 8.76 (bs, 
1H), 8.16 (d. 1H)S 7.42 (m, 2H), 
730-7.16 (m, 6H), 7.14(4 IH), -
7.06 (m, 2H), 6.42 (s, IH), 3.65 
(s, 3H), 3.05-2.90 (m, 6H), 2.26 
(t, 2H). Mass spectrum (apci) 
m/z = 4923 (M+H). 

91 ?~V /—\ MvV^O1*-HncrH -
methyl 3-(6-(4~(l-
m ethylpiperidm-4-
yl)thiazol-2-ylamino)-
5-phenoxypyridm-3-
y 1th io)propanoate 
dihydrochloride 

'HNMR (DMSO-de) 8 10.92 
(bs, IH), 10.03 (bs, IH), 8.15 (d, 
IH), 7.43 (in, 2H), 7.33 (4 IH), 
7.20 (m, IH), 7.09 (in, 2H), 6.76 
(s, IH), 3.55 (s, 3H), 3.47 (m, 
2H), 3.04 (m5 4H), 2.81 (m, 1H), 
2.75 (4 3H), 2,56 (t 2H), 2.35 
(m, 2H), 1.85 (m, 2H). Mass 
spectrum (apci) m/z = 485.3 
(M+H-2HC1). 

92 '0r-sTXx>--o 
' FJO"° 

methyl 3-(5-(4-
fluorophenoxy)-6-(4-
phertethylthiazol-2-
ylamino)pyridin~3-
ykhio)propanoate 

NMR (CDCfe) 5 S.76 (bs, 
IH), 8.15 (4 IH), 7.28 (m, 2H), 
7.20 (m, 3H), 7.15-7.02 (ms 
6H), 6.43 (s, IH), 3.65 (s, 3H), 
3.05-2.92 (m, 6H), 2.56 (t, 2H). 



113 

Mass spectrum (apci) m/z ~ 
5103 (M+H). 

93 

cci" 
methyl 3~(5~(2» 
chiorophenyithio)-6-
(4-methyIthiazol-2-
ylammo)pyridin-3-
ylthio)propanoate 

NMR (CDC13) 6 9,0] (s3 
1H)» 8.52 (d, 1H), 7.95 (d, IH), 
7.40 (dd, IH), 7.11 (m. 2H), 
6.66 (dd/ IH), 6.46 (ss 2H), 3,68 
(s, 3H), 3.08 (t 2H), 2-60 (t, 2H), 
2.32 (s, 3H)..Mass spectrum 
(apci) m/z « 459.1 (M+H). 

94 'Vspyj-
O HC1 

methyl 3-(6~(4-
methylthiazoi-2-
ylammo)~5-
(pheriyIthio)pyridin-3-
ylthio)propanoate 
hydrochloride 

'HNMR (dg-DMSO) 5 833 (s, 
IH), 7.64 (bs, IH), 7.46-733 
(m, 5H), 6.64 (s, IH), 3.56 (s, 
3H)? 3.04 (t5 2H), 2.54 (tT 2H), 
2.23 (s, 3H). Mass spectrum 
(apci) m/z - 417.7 (M+H-HCI). 

95 

xr ^ 
tert-butyl 4-(5-(3~(4-
fluorophenoxy)-5-(3-
methox.y-3-
oxopropylthi o)pyr i di n-
2~ylammo)-l52s4-
thiadiazol-3-
yl)piperidine~l-
carboxylate 

lHNMR (CDCU) 5 9.02 (s, 
IH), 8.20 (m, lh), 7.13 (m, 3H), 
7.07 (ra, 2H), 4.15 (m, 2H), 3.65 
(s, 3H), 3.03 (t, 2H), 2.98 (m, 
Ih), 2.90 (m. 2H)S 2.57 (t, 2H), 
2.04 (m, 2H), 1.81 (m, 2H), 1.46 
(s5 9H). Mass spectrum (apci) 
m/x = 490.3 (M+H-Boc). 

96 .Boc 

H 

tert-butyl 4~((5~(3-(4-
fhiorophenoxy)-5-(3-
rnethox.y-3-
oxopropylthio)pyrldin-
2-ylamino)-lJ2s4-
thiadiazol-3-
yl)methyl)piperidine-
1-carboxyiate 

lHNMR (CDCI3) 5 9.01 (s, 
IH), 8.20 (dt IH), 7.13 (m, 3H), 
7,07 (m, 2H), 4.08 (m, 2H)S 3.66 
(s, 3H), 3.03 (t, 2H), 2.78 (d, 
2H), 2.71 (m, 2H), 2.57 (t, 2H), 
2.05 (m, IH), 1.68 (m, 2H)S 1.45 
(s, 9H), 1.24 (m, 2H). Mass 
spectrum (apci) m/z= 504.3 
(M+H-Boc). 

[00501] Following the procedure of Exampie 16, the following compounds were also 
prepared: 

Example Structure Name Data 
97 NVSY^I rv-

Ha 
HCi 

^Cl 

N-(3-(2-
chlorophenyithio)-5~ 
(]-(pyridin-2-
yl)ethylthio)pyridin-2-
y I)-4-m ethylth i azol-2-
araine dihydrochloride 

!H NMR (DMSO-dg) 5 8,54 
(d, IH), 8.19 (s,lH), 7.98 (t, • 
IH), 7.61 (dd, IH), 7.51 (d, 
IH), 7.47 (d, IH), 7.37 (ra, 
2H), 7.04 (bs, 2H), 6.52 (s3 
IH), 4.56 (q, IH), 2.18 (s, 
3H), 1.58 (d, 3H). Mass 
spectrum (apci) m/z = 471.2 
(M+H-2HC0-
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98 

xxxy~ 
HCI N 

HCI 

N-(3-(2-
chIorophenylthio)-5-
(ptperidin-4-
yImethy!thio)pyridin-
2-yl)~4-methylthiazoI~ 
2-amin© 
dihydrochloride 

lH NMR (DMSO-dg) 5 12.20 
(bs, IH), 10,05 (bss IH), 8.65 
(d, IH). 834 (m, 2H), 7.64 (d5 
IH), 7.38 (m, 2H), 3.22 (d, 
2H); 2.79 (q, 4H), 2.17 (s, 
3H), 1.86 (d. 2H), 1.61 (m, 
1H); 1.30 (m, 2H). Mass 
spectrum (apci) m/2 — 463.0 
(M+H-2HC1). 

99 rv 
HCI N I H 

ir-^Y"3 HCI 

N-(3-(2-
chfc>ropheny!thio)-5-
(a-
(dimethylamino)propy 
lthio)pyridin-2-yl)-4~ 
methylthiazol-2~amine 
dihydrochloride 

'H NMR (DMSO-d6) 5 10.13 
(bs, IH), S.42 (s, IH), 7.61 (d, 
IH), 734 (m, 2H). 7.09 (m, 
IH), 6.52 (s, IH), 3.09 (m, 
2H), 2.91 (t, 2H), 2.70 (d, 6H), 
2.19 (s, 3H), 1-84 (m, 2H). 
Mass spectrum (apci) m/z — 
451.1 (M4-H-2HC1). 

100 

HCI N 
_ H 

HCI 

4-phenethyl-N-(3-
phenoxy-5-(piperidm-

ylmethylthio)pyridiri-
2-y I)thiazo!-2 -amine 
dihydrochloride 

lH NMR (DMSO-de) 5 11.20 
(bs, IH), 8.81 (m, IH), 8.50 
(m, IH), 8.18 (d, IH), 7.44 
(ra, 2H); 736 (d, IH), 730-
7.25 (m, 6H)S 7.30 (d, 2H), 
6.71 (s, IH), 3.22 (m,2H), 
2.98-2.73 (ra, 8H)S 1.88 (rn, 
2H), 1.67 (rn, IH), 134(m, 
2H). Mass spectrum (apci) 
m/z = 503.2 (M+H-2HC1). 

Example 101 
3-f6-C4-metlwlth;azo!-2-yiammoy5-phenoxvDvridin-3-vlthio'}phenol 

[00502] Prepared according to the method of Example 57, lH NMR (CDCI3) 5 8.18 (dd, 

IH), 7.38 (m3 2H), 7.31 (d, IH), 7.19 (tq, IH), 7.16 (dd, IH), 7.10-7.03 (m, 3H), 6.69-6.61 (m, 

3H), 6.45 (t, 1H), 2-33 (s, 3H). Mass Spectrum (apci): 408.2 (M+H). 

Example 102 
4-methvI-N-f3~DhenQxy-5-0-f2-fpiperidm~l-Ynethoxv)phenyithiQ^pwidin-2-vDthiazoI-2-amine 
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[00503] Prepared according to the method of Example 59. 1H NMR (dg-DMSO) 5 9.56 (s; 

IH), 8.29 (dd, 1H)9 7.50 (dd, IH), 7.28'(m, 2H), 7.12 (t, IH), 7,00 (t, IH), 6.83 (m3 2H), 6.65 (m, 

IH), 6.58 (m, IH), 6.54 (m, IH), 6.35 (s, IH), 3.79 (t, 2H% 2.24 (s, 3H), 2.18 (m, 4H), 2.12 (t, 

2H), 1.38 (m, 4H), 1.31" (m, 2H). MS (apci): 519.1 (M+H). 

Example'103 • 
2"f3-C6-f4-methvkhiazoI-2-vIaminoV5-phenoxvpvridtn-3-vlthios)Dhenoxv'')acetio acid hydrochloride 

[00504] Prepared according to the method of Example 58. *H NMR (d^-DMSO) 5 9.70 

(bs, IH), 8.17 (d, IH), 7.36 (t, 2H), 7.19 (d, IH), 7.15 (in, 2H), 6.99 (d, 2H): 6.71 (d, IH), 6.66 

(d, IH), 6.63 (d, 2H), 4.86 (s, 2H), 2.15 (s, 3H). Mass Spectrum (apci): 466.1 (M+H-HCI). 

Example 104 
N-f5-f3-f3-fdimethylammo)propoxv)phenvlthioV3-phenox:vpvridm-2-viy4-methvithiazoi-2-ainme 

[00505] Prepared according to the method of Example 60. JH NMR (dg-DMSO) 8 9.55 (s, 

IH), 8.28 (d, IH), 7.49 (d, IH), 7.29 (t, 2H)S 7.11 (t IH), 7.00 (t, IH), 6.85 (d, 2H), 6.65 (d, 1H), 

6.58 (dd, 1H), 6.54 (m, IH), 6.38 (s, IH), 3.70 (m, 2H), 2.21 (s, 3H), 2.04 (s,.6H), 1.96 (t 2H), 

1.44 (xn, 2H). Mass Spectrum (apci): 493.1 ,(M+H). 

Example 105 
• l-(3-{5-bronio-2-r4-methvlthiazol-2-ylamino'>pvridiii-3-vloxv>pvrrolidm-l-vl^ethanoi\e hydrochloride 

Br 

HCI 

[f)©506] Prepared according to the method of Example 63. !ff NMR (d^-DMSO) 6 II.55 (bs, 

1H)S 8.11 (d, IH), 7.81 (d, 1H), 6.90 (d, IH), 5.28 (m, IH), 4.00-3.52 (m, 4H), 2.33 (s, 3H), 2.31-2.09 
(m, 2H), 1.95 (d , 3H). Mass spectrum (apci) m/z ~ 399.1 (M+H-HC 1). 
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[00507] Following the procedure of Exampie 105, Step H» the following compounds were also 

prepared. 

Example Structure Name Data 
106 . g-^y V-"-^ /^Y° H HC! 

N HCi o==\ / 
v—Nv 

1-(3-(5-bromo-2-(4-
methylthiazoI-2-
ylammo)pyridin-3-
yloxy)pyrrolidin-1 -yl)-
2-(dimethylamino) 
ethanone 
dihydrochloride 

'H NMR (d6-DMSO) 5 11.12 
(bs, 1H)S 9.75 (bs, IH), 8.08 
(d, IH), 7.75 (d, IH), 6.78 (s, 
IH), 5.32 (dt, IH), 431-4.06 
(m, 2H), 3.85-3.56 (m, 4H), 
2.83 (m, 6H), 2.40-2.10 (m, 
5H). Mass spectrum (apci) 
m/z = 440.1 (M+H-2HCI). 

107 

<xh 
°<>o 

4-(3-(5~bromo-2-(4-
methylthiazol-2-
yIamino)pyridin-3-
y ioxy)py rrolidin-1 -yl)-
4-ox.obutanoic acid 

lH NMR (d6-DMSO) 5 12.20 
(bs, IH), 11.65 (bs, IH), 7.97 
(m, IH), 7.58 (rn, IH), 6.62 
(m, IH), 5.20 (dt, IH), 3.92-
3.42 (m, 4H), 2.60-2.40 (m, 
4H), 2.32-2,05 (m5 5H). Mass 
spectrum (apci) m/z = 457.1 
(M+H). 

108 BrW> ' 
<y° 

N o=K / 
HN—\ 

3-(5-broino~2-(4~ 
methyIthiazol-2-
yiamino)pyridm-3-
y!oxy)-N-
i sop ropy 1 p y rro I i d in e-1 -
carboxamide 

lH NMR (d6-DMSO) 8 10.48 
(bs, IH), 7.96 (m, IH), 7.52 
(m, IH), 6.61 (m, IH), 5.82 
(d, IH), 5.17 (m, IH), 3.75 
(m, IH), 3.61-3.42 (m, 4H), 
2:28-2.05 (m, 5H), 1.05 (d, 
6H). Mass spectrum (apci) 
m/s = 440.1 (M+H). 

109 

Or" J* 
O^S^O 

f=s\ 

N-(5-bromo-3-(l-( 1 -
m ethy 1 -1H- im i dazo 1-4-
ylsulfonyl)pyrrolidin-3~ 
yloxy)pyridm-2-yl)-4-
m ethy 1th i azol -2-amine 

NMR (d6-DMSO) 5 10.06 
(bs, IH), 736 (d, IH), 7.79 (s, 
IH), 7.49 (m, 2H), 6.65 (s, 
IH), 5.07 (m, IH), 3.69-339 
(m, 7H), 2.28 (s, 3H), 2.20 (m, 
IH), 2.03 (m5 IH). Mass 
spectrum (apci) m/z ==501.1 
(M+H). 

Example 110 
N-{'5-bromo~3-r2--chioropbenvithio')pvridin-2-vl)-4-methvithiazol-2-ainine 

IL y 
T^N N 

CCH 
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[00508] Prepared according to the method of Exampie 40. 'H NMR (CDCI3) 8 8.96 (bs, 
IH), 8.49 (d, IH), 7.95 (d, IB), 7.41 (dd, IH), 7.13 (m, 2H), 6.69 (dd, Jh), 6.46 (s, IH), 2.32 (s, 
3H), Mass spectrum (apci) mJz — 414.1 (M+H). 
[00509] The following compounds were prepared according to the method of Example 7. 

Example | Structure Name Data 
in crx^xy 

0° ™ 
HCi 

4-roethyl-N-(3-
phenoxy~5-(pyridin-
2-ylthio)pyridm-2-
yl)thiazol~2-amme 
dihydrochloride 

'H NMR (d6-DMSO) 5 8.39 
(ddd, IH), 8.35 (dd, IH), 7.70 
(tdd, IH), 7.45 (m5 3H), 7.20 
(ra, 5H), 6.92 (s, 1H); 2.34 (s, 
3H). Mass spectrum (apci) m/z 
= 393.2 (M+H-2HC1). 

112 fYVi rv-
r y HCI 

HQ 

4-methyl~N-(3-
phenoxy-5-(pyridin-
4-yithio)pyridin-2-
yl)thiazoI-2-amine 
dihydrochloride 

5H NMR (dg-DMSO) 5 8.59 (d, 
2H), 8.40 (m, IH), 7.68 (ms IH), 
7.66 (d, IH), 7.51 (m, IH), 7.43 
(m, 2H), 7.19 (m, 3H), 6.79 (s, 
lH)a 2.29 (s, 3H). Mass 
spectrum (apci) m/z = 393.2 
(M+H-2HC1). 

113 

Qr° HO 

4-methyI~N-(3-
phenoxy-5-
(pyrimidin-2-
ylthio)pyridin-2~ 
yl)thiazol-2-amine 
hydrochloride 

!H NMR (d6-DMSO) 5 8.61 (m, 
2H), 8.30 (d„ IH), 7.48 (d, IH), 
7.43 (m, 2H)S 7.25 (t, IH), 7.17 
(m, 3H), 6.75 (s, IH), 2.28 (s, 
3H). Mass spectrum (apci) m/z 
- 394.2 (M+H-HCI). 

114 ry-
HCi ' H 

HCI 

4-methyi-N-(5-(6-
methyIpyridin-2-
y!th!0>3-
phenoxypyridin-2-
y])thiazol-2-amine 
dihydrochloride 

EH NMR (dg-DMSO) 6 8.31 (d, 
lh)5 7.58 (t, iH), 7.43 (m, 3H), 
7.20 (m, 3H), 7.04 (d, 1H)S 6.89 
(d, IH), 6.82 (s, IH), 2.37 (s, 
3H), 2.30 (s, 3H). Mass 
spectrum (apci) m/z = 407.2 
(M+H-2HCI). 

115 

HCi H 

HCi 

4-methyl-N-(5-(4-
methyltiiiazol-2-
ylthio)-3-
phenoxypyridin-2-
•yI)thiazol-2-amine 
dihydrochloride 

!H NMR (dg-DMSO) 5 8.38 (d, 
1H), 7.49 (dy XH)a 7.43 (ms 2H), 
7.22 (d: IH), 7.19 (d, IH), 7.12 
(m, 2H), 6.77 (s, IH), 2.28 (s, 
3H). Mass spectrum (apci) m/z 
- 413.1 (M+H-2HC1). 

116 

HCf " 
L^L. HCi 

K~(3-(2-
chlorophenylthio)-5-
(pyridin-4~ 
yithio)pyridiri-2-yl)~ 
4-methyIthiazol-2-
ambe 
dihydrochloride 

'H NMR (dg-DMSO) 6 8.58 (m, 
2H), 8.46 (s, XH), 7.60 (m, 3H), 
7.40 (m, 3H), 7.22 (bs, 1H)S 
6.53 (s, IH), 2.21 (s, 3H). Mass 
spectrum (apci) m/z = 443.2 
(M+H-2HCI). 
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117 O-"9VCK> 
HCI H HC! 

4-(l-
methylpiperidin-4-
y!)-N-(3-phenoxy-5-
(ph en y] thio)pyri din-
2-yI)tbiazol-2-amine 
dihydrochloride 

lH NMR (d6-DMSO) 811.05 
(bs, IH), 10.00 (bs, IH), 8.20 (d, 
IH), 7.40 (m, 2H), 7.32 (m, 2H), 
7.25-7.15 (m, 5H), 7.08 (m, 
2H). 6.78 (s, IH), 3.45 (m, 2H), 
3.06 (m, 2H), 2.82 (rn, IH), 2.75 
(d. 3H), 2.15 (tn, 2H), 1.85 (m, 
2H). Mass spectrum (apci) m/z 
= 475.3 (M+H-2HC1). 

118 OrsX^Nxv 
(J HCI 

N~(3,5-
bis(phenylthio)pyrid 
in-2-yl)-4-
m ethy ith i azol-2-
amine hydrochloride 

'H NMR (d6-DMSO) S' 8.33 (s, 
1H), 7.44-7.16 (m, 1IH), 6.63 
(s, IH), 2.24 (s, 3H). Mass 
spectrum (apci) m/z = 407.7 
(M+H-HCI). 

11.9 CTS^H . ?"*%_-
N <y ~ 

4-methyl-N-(3-
(phenylthio)-S-
(pyridln-2-
yIthio)pyridin-2-
yI)thiazol-2-amme 
hydrochloride 

3H NMR (ds-DMSO) 5 8.43 (s, 
IH), 8.36 (m, IH), 7.68 (rn, IH), 
7.61 (bs, IH), 7.48-7.32 (m, 
5H), 7.16 (m, IH), 7.07 (d5 1H), 
6.66 (s, IH), 2.25 (s, 3H). Mass 
spectrum (apci) m/z - 408.7 
(M+H-HCI). 

120 O'T^X^-
HCI ^,8 ^0[ 

3-methyi-N-(3~ 
(phenyIthio)-5-
(pyridin-2-
ylthio)pyridm-2-yI)-
1,2,4-oxadiazol-5-
amine 
dihydrochloride 

'H NMR (ds-DMSG) 5 8.36 
(ddd, IH), 830 (bs, IH), 7.6S 
(rn, IH), 7.50-7.37 (m, 6H), 
7.17 (m, 2H)S 2.25 (s, 3H). Mass 
spectrum (apci) m/z = 394.2 
(M+H-2HC1). 

123 Or'i^xv 
"ij "" 

3-methyl-N-(3-
phenoxy-5-(pyridln-
2~ylthso)pyridm-2~ 
yl)~l f2,4-thiadiazol-
5-amine 
dihydrochloride 

*H NMR (d6-DMSO) 5 12.30 
(bs, IH), 8.37 (m, 2H), 7.67 (m, 
IH), 7.43 (m, 3H)S 7.15 (m, 5H), 
2.43 (s, 3H). Mass spectrum 
(apci) m/z - 394.2 (M+H-
2HC1). 

122 ^xy-ty.xy 
A H 

C^J HCi 

N-(5-(4-
methoxyphenylthio)-
3-phen oxypy rid i ri-2 -
yl)-3-methyl-l,2,4-
thiadiazol~5~amme 
.hydrochloride 

lB NMR (ds-DMSO) 6 12.10 
(bs, IH)S 8.10 (m, IH), 7.38 (m? 
4H), 7.18 (m, IH), 7.14 (m, IH), 
7.05 (m, 2H), 6.94 (m, 2H), 3.74 
(s, 3H), 2.40 (s, 3H). Mass 
spectrum (apci) m/z = 423.2 
(M+H-HCI). 

123 Or N-(3-(4-
fiuorophenoKy)-5-
(pyridin-2-
ylthio)pyrtdin~2-yI)-
3-isobutyl~l,2s4-
thiadiazol-5-amine 

lH NMR (CDCI3) 5 9.13 (bs, 
IH), 836 (m, IH), 8.33 (m. IH), 
7.50 (ms IH), 7.28 (m, IH), 7.09 
(m, 4H), 7.02 (m, 2H), 2.73 (d, 
2H), 2.23 (m, IH), 0.98 (d, 6H). 
Mass spectrum (apci) m/z — 
454.2 (M+H). 
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Example 124 
f6-f4-Methvithtazoi-2"Vlammoy5-phenoxvpvridin-3-yOmet:hanol 

HC "V fV-

[00510] To a mixture ofmL 6-(4~methylthiazol-2-ylamino)-5-phenoxynicotinaldehyde 

(Example 44, Step A; 150 mg, 0.48 mmol) and EtOH (5 mL) was added sodium borohydride 

(27.3 mg, 0,72 mmol) and stirred at ambient temperature fox 30 minutes. Poured into saturated 

aqueous NH4CI and extracted with CH2C12, The organic layer was dried with sodium sulfate, 

filtered and concentrated. The residue was purified on silica gel (1:1 EtOAcihexanes) to afford 

the title compound (132 mg, 87.4% yield) as a white solid.5H NMR (CDCI3) 5 8.66 (bs, IH), 

8.06 (d, IH), 7.38 (m, 2H), 7.19 (m, IH), 7.12 (d, IH), 7.03 (m, 2H), 6.42 (q, IH), 4.58 (s, 2H), 

2.33 (ds 3H)} 1.77 (bs. IH). 

Example 125 
N-f5-C4~CdimethvIamino')but-l-enviy3-phenoxvt?vridm~2-viy4-methvithiazoi-2 -amine 

dihydrochloride 

mg, 0.964 mmol) and THF (5 mL) was cooled to 0 °C. Butyllithium (0.385mL mLE 0.964 mmol) 

was added and stirred at 0 °C for 20 minutes. 6-(4-MethyIthiazoI-2-yIamino)-5-

phenoxynicotihaldehyde (100 mg, 0.321 mmoi) was added and stirred at ambient temperature for 

20 minutes. The reaction was poured into aqueous NH4CI and extracted with EtOAc. The organic 

layer was dried with sodium sulfate, filtered and concentrated. The residue was purified on silica 

gel (0 to 20% methanol in EtOAc) to afford both isomers of desired material as white solids after 

HCI salt formation. Cis-isomer: EH NMR (CDCI3) 5 12.82 (bs, IH), 12.55 (bs, IH), 8.06 (s> 1H), 

7.42 (m, 2H), 7.21 (m5 3H), 7.04 (m, 1H), 6.47 (s, 1H), 6.39 (d, IH), 5.67 (ms IH), 3.05 (m, 2H), 

2.84 (m, 2H), 2.74 (d, 6H), 2.46 (s, 3H). Mass spectrum (apci) m/z = 381.2 (M+H-2HGI). Trans-

isomer: XHNMR(CDC13) 5 12.73 (bs, IH), 12.50 (bs, 1H), 8.04 (d, 1H), 7.41 (m, 2H), 7.21 (ai! 

00511] A mixture ofmL [3-(dimethylamino)propyl]-triphenylphosphomum bromide (413 
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4H), 6,43 (ms 2H), 6.02 (rn, IH), 3.09 (m, 2H)7 2.81 (m, 8H), 2.45 (s, 3H). Mass spectrum (apci) 

m/z = 381.2 

5-r4-rdiinethvlammo")butvl)--N-r4-methvithiazol-2-vi')-3-phenoxypvridin-2-amine dihydrochloride 

| Prepared according to the method of Example 44, Step C from 5~(4-

(diraethy lamino)but-1 -enyl)-N-(4-methylthiazol-2-yi)-3-phenoxypyridin-2-amine. NMR. 

(CDC13) 6 12.59 (bs, IH), 12.25 (bs, IH), 7.94 (s, IH), 7.40 (m, 2H), 7.21 (t, IH), 7.15 (m, 2H), 

7.03 (s, IH), 6.42 (s, 1H), 2.96 (m, 2H)S 2.76 (d, 6H), 2.61 (t, 2H), 2.44 (s, 3H), 1.90 (m, 2H)a 

1-63 (m, 2H). Mass spectrum (apci) m/z — 383.2 (M~rH-2HCi). 

5-r2-chloroDvridfn-4»vlthio>-N-f4-methvIthiazol-2-ylV3»-phenoxvpvridin-2-aTnine dihydrochloride 

A mixture of methyl 3-(6-(4~methylthiazol~2-ylammo)-5-phenoxypyridin~3-

ylthio)propanoate (72 mg, 0.18 mmol), 2-chloro-4-!iitropyridine (85.3 mg, 0.54 mmol) and 

DMSO (2.0 mL) and purged with nitrogen for 5 minutes. Potassium 2-methylpropan~2-olate 

(60,4 mg, 0.54 mmol) was added and stirred for 30 minutes. The reaction was poured into 

aqueous NH4CI and extracted with EtOAc (1 x 20 mL). The organic phase was washed with 

water, dried with sodium sulfate, filtered and concentrated". The residue was purified on silica gel 

(25% EtOAc in hexanes) to afford the title compound (37.1 mg, 41.4% yield) as a white solid 

after HCI salt formation. lH NMR (CDC13) 5 12.89 (bs, IH), 8.24 (m, 2H)S 8.17 (d, IH), 7.43 (t, 

2H), 7.31 (d, IH), 7.28-7.18 (rn, 3H), 6.88 (s, iH), 6.84 (m, IH), 6.53 (s, IH), 3.93 (s, IH), 2.50 

(s, 3H). Mass spectrum (apci) m/z = 427.2 (M+H-2HC1). ' 
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[00514] The following compounds, were prepared-according to the method of Example 

127. 

Example Structure Name Data 
128 ifrsY*i1 rv. 

N-fN N cirr° HHCI HCI HC! 

N-(5-(2-
chloropyrimidinr4-
ylthio)-3-
phenoxypyridin-2-
yl)~4-methylthiazol-
2-amine 
dihydrochloride 

'HNMR (CDCI3) 5 8-29 (d, IH), 
8.24 (d, IH), 7.42 (m, 3H), 7.26" (m, 
3H), 6.94 (d, IH), 6.52 (d, IH), 2.48 
(d, 3H). Mass spectrum (apci) m/z = 
428.2 (M+H-2HCI). 

129 VTSY> rv 
- Y X" N a1 "= 

5~(4,&~ 
dimethylpyrimidm-
2-ylthio)-N-(4-
methylthiazoI-2-yI)-
3-phenoxypvridin-
2-amine 
dihydrochloride 

SHNMR (CDCI3) S 12.63 (bs, IH), 
8.25 (m. IH). 7.57 (m, 1H), 735 (t, 
2H), 7.25 (m, 3H)5 7.18 (m, IH), 
6.73 (s, IH), 6.46 (s, IH), 2.47 (s, 
3H), 2.34 (s, 6H). Mass spectrum 
(apci) m/z - 422.2 (M+H-2HC1). 

130 

/O H 

HCi HJl ' HCI 

N-(5-(4,6-
dim eth oxypyrimi di 
n-2-ylthio)-3-
phenoxypyridin-2-
yi)-4-methylthiazol-
2-amine 
dihydrochloride 

!HNMR (dg-DMSO) 5 8.30 (d, IH), 
7.52 (d, IH), 7.42 (m, 2H), 7.19 (t, 
IH), 7.11 (d, IH). 6.75 (s, IH), 5.97 
(s, 1H), 3.70 (s, 6H), 2.28 (s, 3H). 
Mass spectrum (esi) m/z = 454.2 
(M-fH-2HCl). 

131 . (Yl> xv V S^N N 
h 

HCi t[^l HCI 

5-(4-
m ethoxypyrim idm -
2-ylthio)-N-(4-
methytthiazol-2-yI)-
3-phenoxypyridm-
2-amine 
dihydrochloride 

'"H NMR (ds-OMSO) 5 8.30 (m, 
2H): 7.50 Cm, IH), 7.43 (m, 2H), 
7.19 (m, llTk 7.13 (d, 2H), 6.75 (s, 
IH), 6.67 (dd, IH), 3.73 (s, 3H), 
2.28 (s, 3H). Mass spectrum (esi) 

' m/z = 424,2 (M+H-2HC1). ' 

132 

HC1 ,^J> H 
f j HC! 

N-(4-methylthiazo]-
2-yl)-3-phenoxy-5-
(thieno[3,2-
b]pyridin-7-
ylthio)pyriditi-2-
amine 
dihydrochloride 

lH NMR (dg-DMSO) 5 8.58 (d, IH), 
842 (d, IH), 8.34 (d, IH), 7.68 (d5 
1H), 7.47 (d, IH), 7.40 (m, 2H), 
7.19-7.07 (m, 4H), 6.73 (s, IH), 
2.27 (s, 3H). Mass spectrum (apci) 
m/z - 449.2 (M+H-2HC1). 

133 

CY° H 
HC! HCi 

4-methyl-N-(5-(3-
methy]isoxazolo[5, 
4~b]pyridin-4-

, yIthio)~3~ 
phenoxypy rid in -2 -
yl)thiazol-2-amine 
dihydrochloride 

!H NMR (dg-DMSO) 6 8.38 (m, 
IH), 8.33 (dd, IH), 7.42 (ms 3H),' 
7.37 (m5 3H), 6.74 (m5 2H), 2.69 (s, 
3H), 2.28 (s, 3H). Mass spectrum 
(apci) m/z - 448.2 (M+H-2HCI). 
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134 j 

'yyxx,xy 
ol ™ 

M-(5-(2-
(methoxymethyl)py 
rimidin-4-ylthio)-3-
phenox}/pyridin~2~ 
yl)-4-methyIthiazol-
2-arnme 
dihydrochloride 

jHNMR (dfi-DMSO) 5 8.48 (d/lH), 
8.35 (dd, IH), 7.49 (dd, IH), 7.43 
(m, 2H), 7.18 (m, 3H), 7.08 (d, IH), 
6.80 (s, IH), 4.44 (s, 2H), 3.30 (s, 
3H), 2.30 (s, 3H). Mass spectrum 
(apci) m/z - 438.2 (M+H-2HCI). 

135 

HCt ^yO ^ 

4-pheriethyl-N-(3-
phenoxy-5-
(thieno[3,2-
b]pyridin-7~ 
ylthio)pyridin-2-
yl)thiazol-2-amine 
dihydrochloride 

!HNMR (dg-DMSO) 5 8.54 (d, 1H)S 
8.40 (ds IB), 8.25 (d5 IH), 7.63 (4 
IH), 7.45 (d, IH), 7.39 (m, 2H), 
731-7.10 (m, 8H), 7.01 (d, IH), 
6.72 (s, IH), 3.00-2.85 (m5 4H). 
Mass spectrum (apci) m/z = 539.3 
(M+H-2HC1). 

136 

HC' o° *Ci 
N-(5-(3-
methyIisoxazoIo[5, 
4-b3pyridin-4-
ylthso)-3-
phenoxypy ri din-2-
yl)-4- . 
phenethylthiazol-2-
amine 
dihydrochloride 

lH NMR (d6-DMSO) 5 8.38 (d, IH), 
8.33 (d, IH), 7.42 (m, 3H), 7.31-
7.15 (m, 8H), 6.74 (m, 2H), 3.00-
2.86 (m, 4H), 2.69 (s, 3H). Mass 
spectrum (apci) m/z= 538.3 (M+H-
2HCI). 

137 

' C7°HC' HCI • 

N-(5-(5-
m ethy lpyrazolo [1,5 
-ajpyrimidm-7-
yIthio)-3-
phenoxypyridm-2-
yI)-4-
phenethylthiazol-2-
amine 
dihydrochloride 

'HNMR (d6-DMSO) S 8.43 (d, IH), 
8.20 (d: IH), 7.56 (d,1H), 7.42-(m, 
2h)? 7.31-7.14 (m, 8H), 6.75 (s? IH), 
6.57 (d, IH), 6.31 (s, IH), 3.00-2.87 
(m, 4H), 2.42 (s, 3H). Mass 
spectrum (apci) m/z — 537.3 (M+H-
2HC1). 

138 "YVY*? rv^-™ 
N^,N Hci o° KHC! 

4-phenethyl~N-(3-
phenoxy-5-
(thieno[3,2~ 
d]pyrtmidin-4-
ylthio)pyridm-2-
yl)thiazol-2-amine 
dihydrochloride 

lH NMR (d&-DMSO) 5 8.90 (s, IH), 
8.43 (m. 2H)> 7.63 (d, IH), 7.60 (d, 
IH), 7.43 (m, 2H), 7.32-7.14 (m, 
8H), 6.80 (s, IH), 3.01-2.90 (m, 
4H). Mass spectrum (apci) m/z~ 
540.3 (M+H-2HC1). 

139 

^YST1 z\~ 
1 ^ A H (X 

4-methy I-N-(5 ~(5 -
methylpyrazolo[ls5 
-a]pyrirnidin-7-
ylthio>3-
phenoxypyridin-2-
y l)th i azo 1-2 -am in e 

5H NMR (dg-DMSO) 5 11.28 (bs, 
, IH), 8.42 (d, 1H)S 8.20 (d3 IH), 7.53 
(d, IH). 7.40 (m, 2H), 7.22-7.10 (m, 
3H), 6.69 (sa IH), 6.57 (d, IH), 6.30 
(s5 IH), 2.42 (s, 3H); 2.26 (s, 3H)„ 
Mass spectrum (apci) m/z = 447.2 
(M+H). 
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140 

H 

4-methyl-N-(3-
phenoxy-5-
(thieno[3,2-
d]pyrimidm-4-
ylthio)pyridin-2-
yl)thiazo]-2-am ine 

3 H NMR (d6-DMSO) 511.18 (bs, 
1H)S 8.89 (s, 1H), 8.42 (d; IH), 8.39 
(d, IH), 7.62 (d, IH), 7.55 (d5 IH), 
7.40 (m, 2H), 7.18-7.10 (m, 3H); 
6.67 (s, IH), 2.26 (s, 3H). Mass 
spectrum (apci) m/z = 450.2 (M-fH). 

141 

HCI ^H 

HC! HCI 

4-(l- • 
methylpiperidin-4-
yl)-N-(3-phenoxy-
5-(thieno[3;,2-
b]pyridin-7-
yjthio)pyridin-2-
yl)thiazol-2-amine 
trihydrochloride 

JH NMR (dfi-DMSO) 5 10.63 (bs, 
IH). 8.62 (m, IH), 8.43 (ra, 2H), 
7.74 (d, IH), 7.51 (t, IH), 7.41 (m, 
2H)S 7.16 (m5 4H), 6.85 (s, 1H), 
3.46 (ra, 2H), 3.05 (m, 2H)S 2.85 (m, 
IH), 2.73 (d, 3H), 2.15 (m, 2H)s 
1.94 (m5 2H). Mass spectrum (apci) 
m/z — 5323 (M+H-^HCI). 

142 
C^r XjXN.£}-<>-

HCI Qf° H« • Ha 

N~(5-(3-
methyiisoxazolo[55 
4-b]pyridin-4-
y!thio)-3-
phenoxypyridin-2-
y[)-4-(l» 
rnethylpiperidm-4-
yl)thiazoi-2-amme 
trihydrochloride 

'H NMR. (ds-DMSO) 5 11.35 (bs, 
lUX 10.34 (bs, IH), 8.38 (d, IH)? 
8.33 (d, IH), 7.42 (m, 3H), 7.18 (m, 
3H)S 6.84 (s, IB), 6.73 (d, 11-3}, 3.47 
(m, 2H), 3.05 (m, 2H), 2.85 (m, 
IH), 2.74 (d, 3H), 2.69 (s, 3H), 2.16 
(m, 2H), 1.90 (m, 2H). Mass 
spectrum (apci) m/z — 531.3 (M+H-
3HCI). 

143 

o°". 
N-(5-(2-
iodothieno[3,2~ 
b}pyridin-7-ylthio)-
3-phenoxypyridm-
2-yl)-4-
methylthiazol-2-
amine 

]H NMR (CDCI3) 5 8.86 (bs, IH), 
8.37 (rn, IH), 8.29 (m, IH), 7-75 (s, 
IH), 7.39 (ra, 3H), 7.20 (m, IH), 
7.16 (m, IH), 7.05 (m, 2H), 6.70 (d, 
IH), 6.50 (m, IH), 2.36 (s, 3H), 
Mass spectrum (apci) m/z — 575.1 
(M+H), 

144 

HCI H 

CJ w 

4-metbyl~N-(5-(2-
methylth?eno[3,2-
b}pyridm-7~ylthto)-
3-phenoxypyridiri-
2-yI)thiazol-2-
amme 
dihydrochloride 

'H NMR (dfi-DMSO) 8 8.87 (dd, 
IH), S.45 (dd, IH), 7.54 (m» 2H), 
7-41 (m, 2H), 7.17 (m, 4H), 6.78 (s, 
IH), 2.74 (Sj 3H), 2.29 (s5 3H). 
Mass spectrum (apci) m/z = 463.2 
(M+H-2HC1). 

145 fes^N^ph 
•Ha Or° H™ 

N-(5-(2-
methy!thieno[3,2-
b]pyridin-7~y Ithi o)-
3-phenoxypyridm-
2-yl)-4-
phenethylthiazol-2-
amine 
dihydrochloride 

lH NMR (d6-DMSO) 5 S.56 (d, IH), 
8.43 (d, IH), 7.52 (m, 2H), 7.41 (m, 
2H), 7.31-7.11 (m, 9H)a 6.76 (s, 
IH), 3,00-2.87 (m. 4H), 2.73 (s, 
3H). Mass spectrum (apci) m/z -
553.3 (M+H-2HC1). 
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146 

•HC! a° Hci 

N-(5-(2,5~ 
d im ethylpyrazolo [ 1 s 
5-a]pyrimidm-7-
y!thio)-3-
phenoxypyridm-2-
y])-4~ 
phenethylthiazol-2- • 
amine 
dihydrochloride 

*H NMR (d6-DMSO) 5 8.42 (dd, 
IH), 7.54 (dd, IH), 7.42 (ras 2H), 
7.31-7.15 (m, 8H), 6.76 (s, IH), 
6.37 (s, IH), 6:21 (s, IH), 3.00-2.87 
(m, 4H), 2.42 (s, 3H), 2.38 (s, 3H). 
Mass spectrum (apci) m/z = 551.3 
(M+H-2HC1). 

147 • n <= 
VVYf fvy-^ 

HCf --^,0 H 

II HCI 
F 

N-(3-(4-
fluorophenoxy)-5-
(thieno[3,2-
b]pyridin-7-
ylthio)pyridin-2-
yl)~4~ 
phenethyIthiazol-2-
amine 
dihydrochloride 

'HNMR(d6-DMSO) 5 8.62 (d, IH), 
8.42 (m/2H), 7.73 (d, 1H), 7.51 (d3 
IH), 7.31-7.13 (m, 10H)> 6.77 (s, 
IH), 3.01-2.88 (m, 4H). Mass 
spectrum (apci) m/z = 557.3 (M+H-
2HCI). 

148 
°YysT*f 
HQ /WO H 

FAJ Hcf 

N-(3»(4-
fluorophenoxy)-5 -
(3-
methylisoxazolo[5, 
4-b}pyrid"m-4-
ylthio)pyridin~2-
yl)-4-
phenethyithiazol-2-
amine 
dihydrochloride 

!H NMR (d^-DMSO) 5 8,38 (d, IH), 
8.32 (d, IH), 7.45 (d, IH), 7.31-7.16 
(rn, 9H), 6.80 (s> IH), 6.74 (d, IH), 
3.02-2.90 (m, 4H)S 2.69 (s, 3H). 
Mass spectrum (apci) m/z — 556.3 
(M+H-2HC i). 

149 y^=N 

1 .^J> H 

fXJ *» 

K-(3™(4-
fiuorophenoxy)-5-
(5-
m ethylpyrazolo [1,5 
-a]pyrimidin-7-
y!thio)pyridm-2~ 
yl)-4-
phenethylthiazol-2-
amine 
dihydrochloride 

!HNMR (dg-DMSO) 5 8.42 (m, 
IH), 8.20 (d, IH), 7.54 (d, IH), 
7.31-7.16 (m, 9H), 6.75 (s, IH), 
6.57 (d, IH), 6.30 (s, Hi), 3.01-2.88 
(m, 4H), 2.42 (s: 3H). Mass 
spectrum (apci) m/z ~ 555.2 (M+H-
2HC1). 

150 

HCi ' /WO H 

XT - Ha 
r 

N-(5-(2,5-
dimethy]pyrazol6[I, 
5-a)pyrimidin-7-
ylthio)-3~(4~ 
fl uorophenoxy)pyri 
din»2-yl)-4-
phenethylthiazol-2-
amine 
dihydrochloride 

'HNMR (ds-DMSO)5 8.40(m, 
IH), 7.52 (m, IH), 7.31-7.16 (m, 
9H), 6.75 (s, IH), 6.37 (s, IH), 6.20 
(m, IH), 3.01-2.88 (m, 4H), 2.42 (s, 
3H)4 2.38 (s, 3H). Mass spectrum 
(apci) m/z = 569.2 (M+H-2HCI). 
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151 

HC. ^0 " 

. FXJ m 

"N-(3~(4~ 
fluorophenox.y)-5-
(2-
methylthieno[3,2-
b]pyridin-7-
ylthio)pyridin-2-
yl)-~4- -*>• 
phenethylthiazol-2-
amine • 
dihydrochloride 

*H NMR (ds-DMSO) 5 8.55 (m5 
IH), 8.41 (m, IH), 7.50 (m, 2H)S 
7.33-7.36 (m, 9H), 7.10 (d> IH), 
6.75 (s, IH), 3.01-2,88 (m, 4H), • 
2.73 (s, 3H). Mass spectrum (apci) 
m/z = 571.3 (M+H-2HC1). 

152 rrv* rv 
N^N N 

r*r° K 
"CI " 

4-(6~(4- • 
methylthiazoI-2-
ylamino)-5-
phenoxypyridin-3-
ylthio)benzonitriIe 
hydrochloride 

]H NMR' (d6-DMSO) 8 8.30 (ra, 
IH), 7.71 (d, 2Ii), 7.41 (t, 2H), 7.33 
(m, IH), 7.26 (d, 2H), 7.18 (t, 1H), 
7.12 (d= 2H), 6.72 (s, IH), 2.27 (s, 
3H). Mass spectrum (apci) m/z = 
417.0 (M+H-HCI). 

153 
YY ry~ 'yS^N 

HCI /<w-S H 

" f ] HCI 

N-(3-(2-
chlorophenylthio)-
5-(thieno[3.2-
b]pyridln-7-
yithio)pyridin-2-
yl)-4-methylthiazol-
2-amine. 
dihydrochloride 

'H NMR (ds-DMSO) 5 8.66 (dd, 
IH), 8.54 (d, IH), 8.49 (d, IH), 7.78 
(dd, Ih), 7.58 (m, IH), 7.43-7.31 
(m, 4H), 7.12 (d, IH), 6.56 (s, 1H)9 
2.22 (s, 3H). Mass spectrum (esi) 
m/z - 498.8 (M+H-2HC1). 

154 
NOX5' T^xyO" 

0"° HCi MCI-

4-(5-phenoxy-6-(4-
(piperidin-4-
yl)£hiazol-2-
ylammo)pyridin~3-
ylthio)benzonitriIe 
dihydrochloride 

*H NMR (d6-DMSO) 6 11.30 (bs, 
IH), 9.01 (m, IH), 8.85 (m, IH), 
8.30 (m, IH), 7.72 (m, 2H), 7.45-
7.10 (m.» 8H), 6.82 (s, IH), 3.57 (m, 
IH), 3.31 (m, 2H), 2.96 (m, 3H), 
2.12 (m, 2H), 1.82 (m, 2H). Mass 
spectrum (apci) m/z = 485.6 (M+H- • 
2HC1). 

155 °YVSY> ry. 
^ A H 

HCI HC 

N~(5-(fUro[3,2» 
c}pyridin-4-ylthio)-
3-phenoxypyridin-
2-yl)-4-
methylthiazol-2-
amine 
dihydrochloride 

5H NMR (d6-DMSO) 6 8.28 (m, 
IH), 8.19 (m, IH), 8.09 (ra, IH), 
7.48 (m, IH), 7.41 (m, IH), 7.37 (rn, 
2H), 7.11 (m, 3H), 6.89 (m, IH), 
6.74 (s, IH), 2.24 (s, 3H). Mass 
spectrum (apci) m/z ~ 433.2 (M+H-
2HCI). 

156 

Vft xw-
HC1 Qr° HGf HCi 

N-(5-(2-
iodothieno[3,2-
bJpyridin-7-ylthio)-
3-phenoxypyridin-
2-yl)-4-(piperidm-
4-y!)thiazol-2-
amine 
trihydrochloride 

lH NMR (d6-DMSO) 6 11.25 (bs, 
1H), 8,80 (rn, IH), 8.58 (m, IH), 
8.44 (m, IH), 8.38 (m, IH), 7.40 (m, 
3H)S 7.12 (m, 4I-I), 6.95 (m, IH), 
6.81 (s, 1H0, 3.32 (m, 2H), 2.96 (m, 
3H), 2.12 (m, 2H), 1.78 (m, 2H). 
Mass spectrum (apci) m/z = 644.3 
(M+H-3HC1). 
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! 
1—

' 

- Qr* ™ 

4-methyl~N~(3-
(phenyIthio)-5-
(thieno[3,2~ 
b]pyridin-7-
y!thio)pyridin-2" 
yl)thiazol-2-amine 
dihydrochloride 

1HNMR(d6-DMSO) 5 8.56 (d, IH), 
8.43 (s, IH), 8.32 (ds IH), 7.67 (d, 
IH), 7.47 (rn, 2H). 7.39 (m, 3H), 
7.26 (bs, IH), 6.96 (d, IH), 6.52 (s, 
IH), 2.22 (s, 3H). Mass spectrum 
(apci) m/z ~ 464.7 (M-fH-2HCl). 

158 

u-a,x> 
0-s HHa 

4-methyl-N-(5-(3-
m eth y li soxazolo [5, 
4-b]pyridin-4-
ytthio)-3-
(phenylthio)pyridin 
-2-y!)thiazol-2-
a mine 
dihydrochloride 

5H NMR (dfi-DMSO) 8 8.40 (bs, 
IH), 8.32 (d, IH), 7.51 (m, 2H), ' 
7.40 (m, 3H), 7.25 (bs, IH), 6.61 (d, 
1H)S'6.52 (s, IH), 2.67 (s, 3H), 2.22 
(s, 3H). Mass spectrum (apci) m/z = 
463.6 (M+H-2HC1). 

159 

Or' «> 
4~(6~(4- . 
methyithiazol-2-
yJamino)~5-
(phenylthio)pyridin 
-3-
y 1th io)benzonitrile 
hydrochloride 

]H NMR (d6-DMSO) 5 8.36 (s, IH), 
7.71 (ra, 2H)3 7.48-7.35 (m, 5H), 
7.19 (m, 2H), 6.55 (s, IH), 2.22 (s, 
3H). Mass spectrum (apci) m/z — 
431,9 (M+H-HCI), 

160 H HCI 

CVt> xv 
HCt ^ S H 

(TY Ha 

4-methyi-N-(3-
(phenylthio)-5-
(5,6,7,8-
teTrahydropyrido[4, 
3-d]pyrimidin~4-
ylthio)pyridin-2-
yI)thiazol-2-amine 
trihydrochloride 

5H NMR (dfi-DMSO) 5 9.67 (bs, 
2H), 8.71 (s5 IH), 8.29 (s, IH), 7.50-
7.35 (ra. 6H), 6.53 (s, IH), 4.18 (m, 
2H), 3.47 (m, 2H), 3.04 (t, 2H), 2.21 
(s, 3H). Mass spectrum (apci) m/z = 
464.7 (M+H-3HC1). 

161 tert-butyl 4-(5-(3~ 
(4-fluorophenoxy)-
5-(thieno[3,2~ 
b3pyridtn-7-
y lthio)pyri din-2-
ylarnirio)-l,2,4-
thiadiazol-3-
yl)piper?dme-l-
carboxylate 

'HNMR (CDC13) S 9.16 (s, IH),-
8.49 (d, IH), 8.37 (d, IH), 7.74 (d, 
IH), 7156 (d, IH), 7.17 (d, IH), 7.08 
(m, 4H), 6.76 (<L IH), 4.16 (ra, 2H% 
3.00 (m, IH), 2.91 (m, 2H), 2.05 (m, 
2H), 1.82 (m, 2H), 1.47 (s, 9H). 
Mass spectrum (apci) m/z = 537.2 
(M+H-Boc). 

Example 162 
N-f4-cvc!opropyIthiazol-2-yi)-3-phenoxy~5-(pvndm~4~yithiQ")Dvridin-2-anime dihvdrochloride 
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[00515] Step A: Preparation of 4~f2~fowidm-4~vl)disiiJfanvnpvridine: A mixture of 5-
bromo~3-phenoxypyridm-2-amine (2.1 g5 7.9 mmol) THF (SO mL) was purged with nitrogen and 
cooled to -78 °C. Methyllithmm (5.9 mL, 9.5 mmol) was added and stirred for 5 minutes. 
ButylHthium (3.8 mL, 9.5 mmol) was added and stirred for 10 minutes at -78 °C. 4-(2-(Pyridin-4-
yl)disu]fanyl)pyri dine (4.4 g, 20 mmol) was added and warmed to ambient temperature. The 
reaction, was poured into saturated aqueous NH4CI and extracted with EtOAc. The organic layer 
was dried, filtered and concentrated. The,residue was dissolved in methanol and NaBH* (excess) 
added. The reaction was poured into saturated aqueous NH4CI and extracted with EtOAc (2 x 75 
mL). The organic layer was dried with sodium sulfate, filtered and concentrated . The residue 
was purified on silica gel (50% EtOAc in hexanes to 5% methanol in EtOAc) to afford the title 
compound (4.4 g, 20 mmol). 
[00516] Steps B-D: Preparation of N-(4~cvclopropvlthiazol-2-yiy3-phenoxv-5-Cpyridm~4-
ylthio)pyridm-2-amme dihvdrochloride: Prepared according to the method of Example 7, Steps 

C-E. !H NMR (dfi-DMSO) 5 8.52 (m, 2H)> 8.34 (4 IH), 7.52 (ms 2H), 7.42 (m, 3H), 7.17 (m, 
3K), 6.72 (ss IH), 1.97 (m, IH), 0.84 (ms 2H), 0.7S (m, 2H). Mass spectrum (apci) m/z - 419.3 
(M+H-2HC1). 
[00517] The following compounds were prepared according to the method of Example 7, 
Step B. 

Example Structure Name Data 
163 crx?L^ 

HCI 1 • n 

KJ HC1. 

4-xsobutyl-N-(3-
phenoxy-5-(pyridiii-
4-ylthio)pyridin-2-
yl)thiazol~2-amine 
dihydrochloride 

JH NMR (dg-DMSO) 6 8,57 (m, 
2H), 8.38 (dds IH), 7.63 (m, 2H), 
7.47 (dd, IH), 7.42 (m, 2H), 7.17 
(m, 3H), 6.74 (s, IH), 2.47 (d, 
2H), 2.00 (rn, IH), 0.89 (d, 6H). 
Mass spectrum (apci) m/z = 435.3 
(M+H-2HC1). 

164 4-cyclohexyi-N-(3-
phenoxy-5-(pyridin~ 
4-y Ithi o)pyridin-2-
yl)thiazol-2-am ine 
dihydrochloride 

'HNMR (dg-DMSO) 8 8.57 (m, 
2H), 8.3S (d, IH), 7.63 (m, 2H), 
7.48 (d, IH), 7.42 (m, 2H)S 7.17 
(m, 3H), 6.72 (s, IH), 2.59 (m, 
IH), 1.97 (m, 2H), 1.80-1.65 (m, 
3H), 1.46-1.14 (rn, 5H). Mass 
spectrum (apci) m/z = 461.3 
(M+H-2HC1). 

165 0" TJXNX>CF3 
HCI (X ~ 

N-(3-phenoxy-5-
(pyridin-4-
ykhio)pyridin-2-yl)-
4~(trifluoromethyi) 
thjazol-2-amine 
dihydrochloride 

JH NMR (d6-DMSO) 5 12.08 (s, 
IH), 8.57 (m, 2H), 8.44 (dd, IH), 
7.92 (s, IH), 7.62 (m,.2H), 7.56 
(dd, IH), 7.43 (ms 2H), 7.19 (ms 
3H). Mass spectrum (apci) m/z ~ 
447.3 (M+H-2HC1). 
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166 crxxxh^ 
HCI M 

U HC! 

methyl 3~(2~(3~ 
ph en oxy- 5 - (p y ri din -
4-y Ithio )py ri din -2 -
ylam ino)thiazol-4-
yl)propanoate 
dihydrochloride 

]H NMR fd6-DMSG) 5 8.56 (m, 
2H). 8.37 (d5 IH), 7.62 (m, 2H), 
7.46 (d, IH), 7.42 (m, 2H), 7.17 
(m, 3H), 6.77 (s, IH), 3.59 (s, 
3H), 2.87 (t, 2H), 2.70 (t, 2H). 
Mass spectrum (apci) m/z = 465.2 
(M-S-H-2HC1). 

167- cy&'T*? • F^W88^ 
N~-/ HCl rv* H 

U HCI HCi 

N-(3-phenoxy-5-
(pyridiii-4-
y]thio)pyridin-2-yl)-
4-(pyridin-2-
yi)thiazol-2-amine 
trihydrochloride 

]H NMR (dfe-DMSO) 5 11.70 (bs, 
IH), 8.70 (m, IH), 8.59 (ma 2H), 
8=44 (d, IH), 8.25 (m, 3H), 7.68 
(m, 2H), 7.62 (m, IH), 7.53 (d, 
IH), 7.44 (m, 2H), 7.22 (m, 3H). 
Mass spectrum (apci) m/z = 456.3 
(M+H-3HC1). 

168 if^YsY^I T\~^\ 
HC! (2T° ** 

N-(3-phenoxy-5-
(pyridin-4-
ylthio)pyridin-2~yl}-
4-pheny 1th i azo\-2 -
amine 
dihydrochloride 

'H NMR (d6-DMSO) 6 U .55 (bs, 
IH), 8.57 (d, 2H)S 8.41 (dd, IH), 
7.95 (ds 2H), 7.65 (d, 2H), 7.62 (s, 
IH), 7.48 (d, IH), 7-43 (m, 4H): 
7.32 (t, IH), 7.21 (m, 3H). Mass 
spectrum (apci) m/z — 455.3 
(M+H-2HC3). 

169 mXA>G 
HCI ^<wO " o 

N-(3~phenoxy-5-
(pyridm-4-
ylthio)pyrsdm~2-yl)-
4-(thiophen-3-
yi)thiazoi-2-amine 
dihydrochloride 

]H NMR (d6~DMSO) 5 11.55 (bs, 
1H), 8.58 (d, 2H), 8.40 (d, IH), 
7.81 (m, IH), 7.67 (d, 2H), 7.59 
(m, 2H), 7.50 (d5 IH), 7.43 (m, 
3H), 7.20 (m, 3H). Mass spectrum 
(apci) m/z - 461.2 (M+H-2HC1). 

170 

crx^xp 
HC! /WO H U ™ 

4-phenethy l-N-(3 -
phenoxy-5-(pyridin-
4-ylthio)pyridm-2-
yf)thiazol-2-amine -
dihydrochloride 

NMR (d6-0MSO) 5 S.58 (m, 
2H), 838 (dd, IH). 7.65 (m, 2H), 
7.48 (dd, IH), 7.42 (m, 2H), 7.31-
7-14 (ms 8H), 6.74 (s3 IH), 2.96 
(m, 2H), 2.90 (m, 2H). Mass 
spectrum (apci) m/z - 4833 
(M+H-2HC1). 

372 Cr*"pw "o" "™ 
4-ethy2-N-(3~ 
pherioxy-5-(pyridin-
4-ylthio)pyndin-2-
yi)thiazoI-2-ara me 
dihydrochloride 

lH NMR (d6-DMSO) 5 8,58 (m5 
2H), 838 (d, IH), 7.65 (m, 2H), 
7.48 (d9 IH), 7.42 (m, 2H), 7.17 
(m, 3H), 6.74 (s, IH), 2.63 (q, 
2H), 1.21 (t, 3H). Mass spectrum 
(apci) m/z-407.3 (M+H-2HCS). 

172 Or*XpW HC'Cr° "» 
N~(3-phenoxy-5-
(pyridm-4-
yithio)pyridin-2-
yl)thiazo!-2-amme 
dihydrochloride 

lH NMR (dfi-DMSO) 5 8.54 (m, 
2H), 838 (m, IH), 7.55 (ms 2H), 
7.49 (dd, IH), 7.43 (m, 3H), 7.18 
(m. 4H). Mass spectrum (apci") ' 
m/z - 379.2 (M+H-2HC1). 
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1.73 Cr*XXAX 4-isopropyl~N-(3- NMR (dg-DMSO) S 8.58 (m, Cr*XXAX phenoxy-5~(pyridin- 2H), 838 (m, 1H), 7.63 (ra, 2H), 

HCI H 

HC! 

4-ylthio)pyridin-2- 7.47 (m, 1H), 7.42 (m5 2H), 7.18 
HCI H 

HC! 
yl)thiazol-2-amine (m, 3H), 6.72 (s, IH), 2.92 (m, HCI H 

HC! dihydrochloride IH), 1.24 (d5 6H). Mass spectrum 
(apci) m/z — 4213 (M+B-2HCI). 

Example 174 
N-(5~bromo-3~phenoxvpvridm"2~viy4-fpiperidin~4~vr)thiazol-2-amixie dihydrochloride 

BrY> fVn 
[f^V0 H HCI U HCI 

[00518] Step A: Following the procedure in-Example 7, step E using l-(5-bromo-3-
phenoxypyridm-2-yl)thiourea and tert-butyl 4~(2-bromoacetyI)piperidme-l -carboxyiate 
provldedtert-butyi 4~(2-(5-bromo-3-phenoxypyridm-2-ylammo)thiazoI-4-yl)piperidine-l-
carboxyiate. 
[00519] Step B: tert-Butyl 4-(2-(5-bromo~3~phenoxypyridin-2-ylamino)thiazol-4-
yl)piperidine-l -carboxyiate was dissolved in 1:1 CH2Cl2:methanol and 4N HCI in dioxane was 
added and stirred at room temperature for 1 hour. The solvents were removed to afford the title 
compound. !H NMR (dg-DMSO) 5' 10.9S (bs, IH), 8.90 (bs, 1H), 8.70 (bs, IH), 8.23 (d, IH), 
7.45 (in, 2H), 7.40 (d, IH), 7.22 (ra, IH), 7.12 (m, 2H), 6.76 (s, IH), 3.31 (m, 2H), 2.98 (m, 2H)a 

2.89 (m, IH), 2.10 (m, 2H), 1.79 (m, 2H). Mass spectrum (apci) m/z - 431.2, 433.2 (M+H-
2HCI). 

Example 175 
N-/5-bromo-3~phenoxvpyrid?n-2~vi>4-n~fflethy?piperid??v4-yl)thiazol-2~amine dihvdrochloride 

V^N-V 
O HCI HCI 

[00520] To a mixture of 5-bromo~3-phenoxy-N-(4-(piperidin-4-yl)thiazol-2-yI)pyridin-2-
amine dihydrochloride (SO mg, 0.16 mmol), paraformaldehyde (7.15 mg, 0.24 mmol), and 
CICH2CH2CI (2 mL) was added NaBH(OAc)3 (134 mg, 0.64 mmol) and the reaction was stirred 
at ambient temperature for 2 days. Poured into saturated aqueous NaHCOs and extracted with 
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EtOAc. The organic layer was dried with sodium sulfate, filtered and concentrated. The residue 
was purified on silica gel (10% methanol in EtOAc with 0.2% NH3) to afford the title compound 

(51.2 mg, 62.3% yield) as a white solid after HCI salt formation. !H NMR (dg-DMSQ) 8 11.00 
(bs, IH), 10.22 (bs, IH), 8.23 (s, IH), 7.48-7.38 (m, 3H), 7.22 (t, IH), 7.12 (m, 2H), 6.77 (s, 1H), 
3.46 (m, 2H), 3.05 (m, 2H), 2.82 (m, IH), 2.74 (d, 3H), 2.14 (m, 2H), 1.88 (m, 2H). Mass 
spectrum (apci) m/z = 445.3 (M+H-2HC1). 

Example 176 
2-f4-(2-f5-bromo-3-phenoxypvridfa-2-vlamino^thiazol-4-vltoiperidin-]-vl'tethanol dihvdrochloride 

[00521] Prepared according to the method of Example 175. !H NMR (de-DMSO) 6 11.00 
(bs, IH). 9.34 (bs, IH), 8.23 (d, IH), 7.48-7.38 (m, 3H)„ 7.23 (m, 1H)# 7.12 (m, 2H)5 6.76 (s, IH), 
3.79 (m, 2H), 3.74 (m, 2H), 3-58 (m,.2H), 3.23-3.02 (m, 4H), 2.85 (m, IH), 2.16 (ms 2H), 1.93 
(m, 2H). Mass spectrum (apci) m/z = 475.3 (M+H-2HC1). 

Example 177 
l-(-4-f2-fS-brQmo-3-DhenQxvpvndm-2~vlamir)fAthiazoI-4~vnpiD6ridiri-I-vf^ethariQne hydrochloride 

dihydrochloride (80 mg, 0.159 mmol), triethyiamine (0.088mL mL, 0.64 mmol) and THF (2 mL) 
was added acetic anhydride (0.015mL mL, 0.16 mmol)and stirred at ambient temperature for 30 
minutes. Poured into saturated aqueous NaHC03 and extract with EtOAc (2 x 20 mL). The 
organic layer was dried with sodium, sulfate, filtered and concentrated. The residue was purified 
on silica gel (5% methanol in EtOAc) to afford the title compound (47.6 mg, 58.8% yield) as a 

white solid after HCI salt formation. JH NMR (d^-DMSO) 8 11.00 (bs, IH), 8.23 (d, IH), 7.44 
(m3 2H), 7.40 (ds IH), 7.21 (tT IH), 7.11 (d, 2H), 6.70 (s, IH), 4.41 (d, IH), 3.12 (m, IH), 2.83 (tt, 
1H)S 2.62 (td, IH), 2.50 (ra, IH), 2.00 (s, 3H), 1.93 (m, 2H), 1.55 (qd, IH), 1.42 (qd, IH). Mass 
spectrum (apci) m/z = 475.2 (M+H-HCI). 

[00522] To mL5-bromo-3-phenoxy-N-(4-(piperidiii-4-yl)thiazol-2-yl)pyridin-2-amine 
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N-C5-Br.Qmo-3~phenoxypvridm-2-vP>-4-phenethvlthia2;ol-2-amme 

Prepared according to the method of Example 7 Step E from l-(5-bromo~3-

pfaenoxypyridm-2~yl)thioiirea and l-bromo-4-phenylbutaii-2~one. 1H NMR (d^-DMSO) 5 8.26 

(m, 1H)S 7.45 (m, 3H), 7.31-7,11 (ra, 8H), 6.74 (s, IH), 2.92 (m, 4H). Mass spectrum (apci) m/z 

- 452.3 (M+H), 

N-f 5-Brorn o-3-f 4~f1uoropbenoxy)pyridin-2-vlV4-pheiiethyIthiazol--2-amme 

Br-

F 

Step A: 5-bromo-3-fr$-fliiorophenQXv)pic£>lmonitri3e: To a solution of 4-

fluoropheool (0.49g, 4.4 mmol) in DMF (10 mL) cooled to 0°C was added 60% sodium hydride 

(0.19 g, 4.8 mmol) was added and fee reaction was warmed to ambient temperature. 5-Bromo-3-

nitropicolinonitrile (l.Og, 4.4 mmol, solution in 5 mL DMF) and stirred for 3 hours. Poured into 

water, filtered, washed with water, and dried to yield the title compound (1.0 g, 78%). 

[00525] Step B: 5-bromo-3-f4-iluorophenoxv)picoIinamide To 5~bromo-3~(4-

f]uorophenoxy)picoHnonitrile (48.5 g, 165 mmol) was added concentrated sulfuric acid (200 

mL) and stirred overnight at ambient temperature, then added portjonwise to water (1000 mL) 

cooled in an ice bath at a rate such that the solution temperature did not exceed above 35°C. The 

aqueous layer was extracted with ethyl acetate. The combined organics were washed with water, 

brine, dried, and concentrated to 200 mL, filtered and dried to yield the title compound (49 g, 

Step C: 5-bromo-3-f4-fiuorophenQxy)pvridm"2-amme: To a solution of 2M 

sodium hydroxide (300 mL) at 0°C was added bromine (6.94 mL, 135 mmol). The reaction was 

stirred at 0°C for 15 minutes, followed by addition of 5-bromo-3-(4-fluorophenoxy)picoiinamide 

(35gs 113 mmol) in dioxanes (600 mL). Stirred at room temperature for 1 hour, then heated at SO 
QC for 2 hours. The reaction was acidified with IN HCI (800 mL) until no off gas was produced. 
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The aqueous layer was basified using IN NaOH. The aqueous layer was extracted with ethyl, 
acetate. The organic layer was washed with water, brine,, dried and concentrated. The residue was 
purified by chromatography using 15% ethyl acetate/CHfeCfe as eluent to yield the title compound 
(27.3 g, 86%). 
[00527] Step D: Following the procedure in Example 1, Step C, 5-bromo-3-(4-
fluorophenoxy)pyridin~2-arnine (800 mg, 2.83 mmol) and benzoyl isothiocyanate (0.457 mL, 
3.39 mmol) afforded l-benzoyl-3~(5-bromo-3-(4-fhiorophenoxy)pyridin-2-yl)thioiirea (1150 mg, 
91.2% yield). 
[00528] Step E: Following the procedure in Example 7, Step D. l-benzoyl~3-(5~bromo-3~ 
(4-fluorophenoxy)pyridm-2-yl)thiourea (1150 mg, 2.58 mmol) and 3M sodium hydroxide (1.7 
mL, 5.1 mmol) provided J-(5-bromo-3-(4-fluorophenoxy)pyridm~2-yl)th3ourea (743 mg, 84.3% 
yield) as a white solid. 
[00529] Step F: Following the procedure in Example 7 Step E, 1 -(5-bromo-3-(4-
fluorophenoxy)pyridm-2-yl)thiourea (740 mg, 2.163 mmol), l-bromo-4-phenylbutaix~2-one 
(687.6 mg, 3.028 mmol) and trfethylamrae (0.5014 mL, 3.676 mmol) afforded 5~bromo-3~(4-
fluorophenoxy)~N-(4~phenethylthiazol-2-yl)pyridm-2-amine (1040 mg, 102.2% yield) as a white 

solid after drying. 'HNMR (CDCIj) 8 8.71 (bs, IH), 8.13 (d, IH), 7.28 (m, 2H), 7.20 (m, 3H), 
7.13 (m, 2H), 7.06 (m, 3H), 6.43 (s, IH), 3.05-2.92 (m, 4H)r Mass spectrum (apci) m/z ~ 470.2; 
472.2 (M+H). 

Example 180 
N-C5-Bromo-3-rphenvlthio>pvridin-2-y[>-4-methvlthiazoI-2-amine 

BrXixv N aa" 
[00530] Step A: Preparation of 2-nitro-3-fohenYlthioVmdine: 3-chloro-2-nitropyridine 
(30.6 g, 193 mmol) was dissolved in DMSO (200 mL). Benzenethiol (20.7 mL, 203 mmol) was 
added followed by cesium carbonate (69.3 g, 212 mmol) and stirred at ambient temperature for 
1.5 hours. The solution was diluted with water (750 mL) and the solids filtered. The crude 
material was recrystallized from EtOAc (400 mL) and with adding hexanes (1L) to give an A-
crop of 23.5 g. The filtrate was concentrated and recrystallized from EtOAc/hexanes to give 7.87 
g. The solids were dried on high vacuum to provide the title compound (31.38 g, 69.8% yield).. 
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[00531] Step B: Preparation of 5-bromo-3-fphenvlthio)pvridin-2-amme: mL2-Nitro-3-

(phenyithio)pyridine (16.3 g, 70.2 mmol) and AcOH (250 mL) were cooled in a water bath. Zinc 

(22.9 g, 351 mmol) was slowly added and stirred for 5 minutes. Filtered through celite and the 

cake washed with CH2CI0. The- CH2CI2 was removed and to the solution was added bromine (3.6 

mL, 70.2 mmol). After 10 minutes, the HOAc was removed and partitioned between EtOAc and 

saturated aqueous sodium bicarbonate.-The organic layer was dried with, sodium sulfate, filtered 

and concentrated. The residue was purified on silica gel (1.5 L S1O2 and 30% EtOAc in hexanes) 

to afford the title compound (1S.2 ga 92-21% yield). 

[00532] Step C; Preparation of 1 -benzovl-3-(5-bromo~3-fphenvlthio)pvridin-2-vI)thioarea: 

mL5-Bromo-3-(phenylthio)pyridin-2-amine (17 g, 60.5 mmol), benzoyl isothiocyanate (9.79 mL, 

72.6 mmol), and THF (300 mL) was stirred at 40 °C-overnight. Concentrated to half of the 

original volume and 9:1 hexanesrEtOAc (500 mL) was added. Filtered to afford the title 

compound (25.7 g, 95.7% yield). 

[00533] Step D: Preparation of l-f5-bromo-3-fphenyIthio)pyridin-2-yl)thiourea: To 1-

Benzoyl-3~(5"bromo»3-(phenylthio)pyridin-2-yl)thiourea (25.7 g» 57.8 mmol) and MeOH (250 

mL) was added sodium hydroxide (38.6 mL, 116 mmol) and stirred at ambient temperature for 8 

hours. Diluted with water (250 mL) and filtered and washed with water. The precipitate was 

dried in vacuum oven to afford the title compound (19.0 g» 96.5% yield). 

[00534] Step E: Preparation of 5-bromo-N-f4-methylthiazol-2-vlV3-Cphenylthio)pvridin-2-

amine: mLl-(5-Bromo-3-(phenylthio)pyridin~2-yI)thiourea (5.0 g, 14.69 mmol), triethylamine 

(6.0 mL, 44 mmol), l-chloropropan-2-one (2.3 mL, 29.4 mmol), and EtOH (100 mL)were heated 

to 70 °C for 6 hours. The ethanol was reduced to -1/2 volume and water (150 mL) added and the 

precipitate was filtered to afford the title compound (5.6 g, 100% yield) as a tan solid after 

drying. 'HNMR(CDCb) 8 9.01 (s, IH), 8.42 (m, IH), 7.92 (ra, IH), 7.32-7.15 (m, 5H), 6.44 (m, 

1HG., 2.32 (m, 3H). Mass spectrum (apci) m/z - 379.8 (M+H). 

Example 181 
N-f5-bromo-3-fohenv1thio')pvridin-2-yI')thia2o]of5.4~blpyridin-2-amme hydrochloride 

[00535] mL5-Bromo-3-(phe.nyitliio)pyridin-2-amnie (1.0 g, 3.6 mmol), 2-chloro-3-

isothiocyanatopyridine (0.61 g, 3.6 mmol), DMF (2 mL) were heated to 90 °G for 8 hours. 
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Cooled to ambient temperature and the solids were diluted with mLCHaCl^ (2 mL) and filtered 
and washed with small amount of CH2CI2 to afford the title compound (0.98 g5 61% yield). 

NMR (d6-DMSO) 5 8.50 (d, 1H),. 8.39 (dd, IH), 7.98 (s, IH), 7.92 (dd, lh)> 7.38-7.25 (in, 6H). 

•Mass spectrum (apci) m/z = 414.8 (M+H). 
Example 182 

N-f5-BromQ-3-fpflenvlthio)pyridm-2-vlV3-:roethv1--l,2.4-oxadiazo]-5-amine 

Br>f^N O'N 

N N 

Crs' " 
[00536] Step A: Preparation of methvl N'-5-bromo-3-(phenvlthio")pvridin-2-Yl-N-n -
(dimethvlamino^ethvIideneYcarbamimidothioate: 1 -(5-Bromo-3-(phenylthio)pyridin-2-yl)thioiirea 
(100 mg, 0.29 mmol) and 1,1 -dimethoxy-N.N-dimethylethanamine (0.096 mL, 0.59 mmol) were 
heated to 70 °C for 1 hour. The reaction was cooled to ambient temperature to afford 120 mg of 
the title compound as a crude mixture. 
[00537] Step B: Preparation of 5-brpmo-N"f3~TOethyl-L2,4-oxadiazol-5-vB-3-
fphenvlthiotovridm-2-am.ine: To N1-5-Bromo-3-(phenylthio)pyridhi-2-yl-lSf-(l -
(dimethylamino)ethylidene)carbam.imidothioate (120 mg, 0.283 mmoi), sodium acetate (69.8 mg, 
0.850 mmoi), and THF (2 mL) was added hydroxylamine hydrochloride (59.1 mg, 0.850 mmol) 
.followed by 0.1 rnL water. Stirred at 50 °C for 3 hours and poured into saturated aqueous 
NaHCOj and extracted with EtOAc. The organic layer was dried with sodium sulfate; -filtered 
and concentrated. The residue was purified on silica gel (1:1 EtOAc in hexanes) to afford the title 

compound (89 mg, 86.5% yield). !H NMR (CDCI3) 5 8.54 (m, IH), 8.49 (bs, IH), 7.96 (m, IH), 
7.64-7.49 (HI, IH), 7.31 (m, 3H), 7.21 (m, 2H), 2.35 (s, 3H). Mass spectrum (apci) m/z - 362.4, 
364.2 (M+H). 

Exampie 183 
N-r5-bromo-3-phenoxvDvridm-2-vIV3'-rtetrahvdrofuraD-2-vlVL2.4-thiadiazol-5-amine 

[005381 . Step A; Preparation of tetrahvdrofuran-2-carbaldehvde oxime: Tetrahy drofuran-2-
carbaldehyde (100 g, 500 mmol, 50 wt% in water) was dissolved in methanoliwater (1:1, 1500 
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mL) and cooled in an ice bath. Sodium carbonate (26.5 g, 250 mmol) and hydroxylamine 

hydrochloride (41.6 g, 600 mmol) were added and the reaction was stilted overnight at ambient 

temperature. The reaction was concentrated to half volume and extracted with EtOAc (2 x 800 

mL). The organic iayer was dried over magnesium sulfate, filtered and concentrated to afford the 

title compound (44.3 g9 80%). 

[00539] Step B: Preparation of tetra.hvdrofuran-2-carbonvl chloride oxime: A 250 mL 

round-bottomed flask was charged with tetrahydrofuran-2-caxbaldehyde oxime (2.0 g, 17 mmoi) 

and DMF (100 mL). l-chloropyrrolidine-255-dione (2.3 g, 17 mmol) was added and stirred at 

ambient temperature overnight. The reaction was poured into 1:1 brine:water (800 mL) and 

extracted with EtOAc (500 mL). The organic layer was washed twice with water, dried over 

sodium sulfate, filtered and concentrated to afford the title compound (2.6 gs 100%). 

[00540] Step C: Preparation of N-fmethvlsulfonvloxv^tetrahvdrofuran-2-carbimidovl 

chloride: A 500 mL round-bottomed flask was charged with tetrahydrofuran-2-carbonyl chloride 

oxime (2.6 g„ 17.4 mmol), methanesulfonyl chloride (1.4 mL, 17.4 mmol), and Et^O (200 mL). 

Triethylamine (2.4 mL, 17.4 mmol) was added dropwise over 1 minute and stirred at ambient 

temperature for 10 minutes. The solids were filtered and the filtrate was concentrated. The 

residue was purified on silica gel (100% CH2CI2) to afford the title compound (2.1 g, 53.07% 

yield). 

[08541] Step D: Preparation of 5-bromo-3-phenoxv-N-f3"ftetrahvdrofuraii-2-vlV1.2.4-

thiadiazol-5-yDpvridin-2-aimne: A 20 mL vial was charged with N-

(methylsulfonyloxy)tetrahydrofuran-2-carbimidoyl chloride (129 mg, 0.57 mmol), pyridine 

(0.137 mL, 1.7 mmol), NaSCN (45.9 mg, 0.57 mmol) and CH3CN (4 mL). The reaction was 

heated to 40 °C for 40 minutes. 5-bromo-3-phenoxypyridm-2-amine (100 mg5 0.38 mmol) was 

added and the reaction was heated to 50 °C overnight. The reaction was poured into saturated 

aqueous NaHCOs and extracted with EtOAc. The organic layer was dried with sodium sulfate, 

filtered and concentrated. The residue was purified on silica gel (30% EtOAc in hexanes) to 

afford the title compound (121 mg, 76.5% yield) as a tan solid. NMR (ds-DMSQ) 8 12.22 (s5 

IH), 8.32 (4 IH), 7.47 (d,'lH)s 7.39 (m, 2H), 7.17 (m, IH), 7.07 (m, 2H), 3.9S (t, LH), 3.83-3.68 

(m, 3H), 3.53 (m, IH), 2.19 (q. 2H). Mass spectrum (apci) m/z = 419.1 (M+H). 

[00542] By the procedures in Example 183, the following compounds were also prepared. 
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Example Structure "Name Data 
184 Br"Y^N S-N 

A H (X . 
N-(5-brorrto-3-
phenoxypyridin-2-
yl)-3-methyJ-
l,2,4-thiadiazoI-5-
amine 

!H NMR (CDCI3) 5 9.10 (s, 
IH), 8.20 (m, IH), 7.45 (m, 
2H), 7,28 (rn, IH), 7.19 (d, 
1H), 7.08 (m, 2H), 2.53 (s, 
3H). Mass spectrum (apci) 
m/z® 363-1, 365.0 (M+H). ' 

JS5 fV,n 
%A<A/V_vNH 

Qf HC! HCI 

N-(5-bromo-3-
phenoxypyridin-2-
yl)-3-(piperidin-4-
yI)-U,4-
thiadiazo 1 -5 -am ine 
dihydrochloride 

5H NMR (dfi-DMSO) 5 12.20 
(s, IH), 8.66 (bs, IH), 8.47 
(bs, IH), 8.31 (ds IH), 7.46 (d, 
IH), 7.40 (m, 2H), 7.18 (t, 
IH), 7.08 (&, 2H), 3.51 (s, 
2H), 3.15-2.90 (m, 3H), 2.10 
(m, 2H)S IM (m, 2H). Mass 
spectrum (apci) m/z = 432.2 -
(M+H-2BC1). 

IS 6 "W>> cr" 
N~(5-bromo~3-
phenoxypyridin-2-
y])~3-isobuty!~ 
I,2,4-thiadiazol-5-
amine 

'H NMR (CDCI3) 5 9.02 (s, 
1H0, 8.21 (d, IH), 7.45 (m, 
2H), 7.28 (m, IH), 7.19 (d, 
IH), 7.08 (m5 2H), 2.71 (d, 
2H), 2.22 (ms IH), 0.98 (d, 
6H). Mass spectrum (apci) 
m/z — 405.1 (M+H). 

187 Br"Y^N S-N LA A-
^ i H a 

N-(5~bromo-3-
(phenylthio)pyridi 
rs-2-yl)-3-raethyi-
1,2 j4-th fadiazo 1 -5-
amine 

'H NMR (CDCI3) 5 9.30 (bs, 
3H), 8.50 (d, IH), 7.9S (d, 
IH), 7.30 (m, 3H)S 7.20 (m, 
2H), 2.51 (Sj 3H). Mass 
spectrum (apci) m/z = 379.1, 
381.0 (M+H). 

188 PWK as"»» 
N-(5-bromo-3-
(phenylthio)pyridi 
n-2-yl)-3-
isopropyl-1,2,4-
thiadiazoI-5-amme 
hydrochloride 

lH NMR (CDCI3) 5 9.30 (bs, 
IH), 8.51 (m, IH), 7.96 (m, 
IH), 7.30 (m, 3H); 7.20 (m, 
2H)a 3-14 (m, IH), 1.35 (d, 
6H). Mass spectrum (apci) 
m/z~ 407.1 (M+H-HCF). 

189 s-H 
r 

.JCT " 
N-(5-bromo-3-(4-
fluorophenoxy)pyr 
idm-2-yl)-3-
methyl-1,2,4-
thiadiazoI-5-amine 

3H NMR (CDCI3) 5 9.04 (bs, 
IH), 8.20 (d, 1H), 7.14 (m, 
3H), 7.07 (ms 2H), 2.54 (s, 
3H)„ Mass spectrum (apci) 
m/z —381.1, 383.1 (M+H). 

190 "W> 
rjy 

N-(5-brorsio-3-(4-
fl u oroph en oxy)py r 
idin~2-yl)-3~ 
isobutyl-1,2,4-
th iadi azol ~5 - amin e 

!HNMR(CDC13) 5 9.05 (bs, 
IH), 8.21 (d, IH), 7.14 (m, 
3H), 7.07 (m, 2H), 2.72 (d, 
2H), 2.22 (m, IH), 0.98 (d, 
6H). Mass spectrum (apci) 
m/z - 423.1, 425,2 (M+H). 

191 "V^^yof 
,JCX° " 

tert-butyl 4-(5-(5-
bromo-3'-(4-
f!uorophenoxy)pyr 
idm-2-ylammo)~ 

*H NMR (CDCI3) 8 9.01 (bs, 
IH), 8.20 (d/lH), 7.15 (m, 
3H), 7.07 (m, 2H)a 4.14 (m, 
2H), 2.93 (m, 3h), 2.04 (m, 
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l,2,4-thiadiazol-3-
yl)piperidine-l~ 
carboxyiate 

2H), 1.81 (m, 2H), 1.46 (s, 
9H). Mass spectrum (apci) 
m/z — 450.2 (M+H-Boc). 

192 • v/-
/—N 

jzr H 

tert-butyl 4-((5-(5~ 
bromo-3-(4-
fluorophenoxy)pyr 
idin-2-ylamino)- . 
i52,4~thiadiazo!~3-
yl)methyl)piperidi 
ne-1 -carboxyiate 

'H NMR (CDCI3) 5 9.01 (bs5 
IH), 8.21 (m, IH), 7.15 (m, 
3H), 7.08 (m} 2H)S 4.09 (m, 
2H), 2.78 (d, 2H), 2.71 (m, 
2H),-2.04 (m, IH), 1.69 (m, 
2H), 1.45 (s, 9H),1.24(m, 
2H). Mass spectrum (apci) 
m/z — 464.2 (M+H-Boc), 

Example 193 
4-methvI-N-G-^phenvIthio>-5-fCtetrahvdro-2H-pvran-4-vl)methvI)pvridin-2-vl)th?azol-2-amine 

hydrochloride 

[00543] Step A: Preparation of r6-f4-methvlthiazol-2-YlaminQV5-rphenylt]iio)pvridiii-3-

viytetrahvdro-2H-pyran-4~vl>methanol hydrochloride; A 10 mL ronna-bottomed flask was 

charged with 5-bromo-N-(4-meihylthiazol-2-yl)-3-(phenylthio)pyridin-2-amine (250 mg, 0.661 

mmol), IKF (6 mL) and cooled to -78 °C and rnethyllithium (0.496 mL, 0.793 mmol) was added. 

The reaction was stirred for 5 minutes and butylKthinm (0.317 mL, 0.793 mmol) was added. The 

reaction was stirred for 10 minutes and tetrahydro-2H~pyran-4-carbaIdehyde (151 mg, 1.32 

mmol) was added. The reaction was warmed to ambient temperature and poured into saturated 

aqueous NH4CI and extracted with EtOAc (2 x 20 mL). The organic layer was dried with sodium 

sulfate, filtered and concentrated. The residue was purified on silica gel (50% EtOAc in hexanes) 

to afford the title compound (217 mg, 73.0% yield) after HCI salt formation. 

[00544] Step B: Preparation of N-f4-methvlthiazol-2-vlV3-(pheiivlthioVS-

((tetrahvdropvran-4-vlidene)metfavl>pvridin-2-amine hydrochloride: A 10 mL round-bottomed 

flask was charged with (6-(4-mefhyithiazol-2-ylamino)-5-(phenylthio)pyridm-3-yl)(tetrah.ydro-

2H-pyran~4-yl)methanoI hydrochloride (125 mg, 0.27S mmol), 4-methylbenzenesulfonic acid 

hydrate (5.28 mg, 0.0278 mmol), Toluene (5 mL) and heated to reflux in dean stark trap for 24 7 

hours. The reaction was cooled to ambient temperature and partitioned between saturated 

aqueous sodium bicarbonate and CH2Cb. The- organic layer was dried with sodium sulfate, 

filtered and concentrated. The residue was purified on silica gel (25% EtOAc in hexanes) to 
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afford the title compound (42 mg, 35.0% yield) as after HCI salt formation. !H NMR (CDCh) 5 

12.24 (bs, IH), 8.18 (ra, IH), 7.71 (m, 1H)5 7.54 (m, 2H), 730 (m, 3H), 6.40 (s, IH), 6.20 (s, 
IH), 3.78 (t, 2H)> 3.65 (t? 2H), 2.45 (s, 3H), 2,42 (ra, 4H). Mass spectrum (apci) m/z = 396.2 

(M+H-HCI). 
[00545] ' Step C: Preparation of N-r4-methvltfaiazol-2-viV3"f'phenvtthio)-5-rftetrahvdro-2H-
Dvran-4-yl)methvnpvridin-2-amme hydrochloride: Prepared according to the method of Example 
44, Step C. *H NMR (dg-DMSO) 5 8.26 (s9 IH), 7.85 (s, IH), 7.35-7.19 (m, 5H), 6.82 (s, IH), 

3.74 (m, 2H), 3.15 (t, 2H), 2.49 (d, 2H), 2.24 (s, 3H)S 1.67 (m, IH), 138 (m, 2H), 1.12.(m, 2H). 
Mass spectrum (apci) m/z — 398.3 (M+-H-HC1). 

Example 194 
N-f5~f2-chioro-5-methoxyphenvlthio)-3-pfrenoxypyridiri-2-yP-4-methylfhiazQl-2-amme 

hydrochloride 
C! 

[00546] Step A: Preparation of 1.2-bisf2-cHoro-5-methQxyphenvOdisulfane: To a solution 
of 2-bromo-l-chloro-4-methoxybenzene (4.42 g, 19.9 mmol) in THF stirring at -10 °C under 
nitrogen was added isopropylmagnesxirm chloride (9.9 mL, 19.9 mmol, 2M in THF). The reaction -
.was allowed to warm to ambient temperature stirred for 4 hours. The reaction was cooled to -40 
°C and zinc(IX) chloride (19.9 mL, 19.9 mmol, IM in ether) was added and the solution stirred for 
30 minutes. The reaction was cooled to -78 °C and sulfurothioyl dichioride (0.80 mL. 9.9 mmol) 
was added. After stirring for 15 minutes at -78 °C, saturated NH4C1 was added and the mixture 
was wanned to ambient temperature and extracted multiple times with EtOAc. The combined 
organic layers were dried with sodium sulfate, filtered, and concentrated to give a residue which 
was purified by silica chromatography (10 % EtOAc in hexanes) to afford the title compound 
(1.52 g, 21.9% yield). 
[00547] Step B: Preparation of 5-("2-chloro-5-methoxyphenyltllioV"H-(4-methvithiazol-2-
vlV3-phenoxvnvridin-2~amme hydrochloride: Prepared according to the method of Example 8, 
using l,2-bis(2-chloro-5-methoxyphenyl)disulfane to afford the title compound (0.960 g, 56.5% 

yield) after HCI salt formation. 'H NMR (<k-DMS0) S 8.26 (m, IH), 7.40 (m, 3H), 7.32 (m, H), 
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7.IS (t, IH), 7.11 (4 2H), 6.SI (dd, IH), 6.73 (s, 1H), 6.41 (d, IH), 3.64 (s, 3H)5 2.27.(s, 3H). 

Mass spectrum (apci) m/z — 456.3 (M+H-HCI). 
Exampie 195 

rRV4~methv}-N-r5"C5-methvl-6.7-dihvdro-5H~cvc]oDentafd")pvrimidin-4-vlthioV3-DhenQxvpvridin-2-
vDthiazol-2-aTmne dihvdrochloride' 

[00548] Step A: Preparation of (^RVethvl 2-raethYl-5-foropan-2-
vlidenelcvclopentanecarboxvlate: To a 3 L round bottom flask was added (r)-Pulegone (300 g, 
1.97 mol), anhydrous NaHCOs (82 g, 0.99 mol) and Ether (1.5 L). The mixture was cooled to -5 
°C ice-salt bath under N2. Then bromine (101 mL, 1.97 mol) was added dropwise over 45 
-minutes. The mixture was filtered and carefully added dropwise (addition is exothermic in 
nature) to NaOEt (20 wt%, 4.3 mol) cooled at 6 °C. The reaction was allowed to stir with 
warming to ambient temperature overnight Then 1L of 5% HCI and 300 mL of ether was added. 
The aqueous phase was extracted with ether and the combined organic layers washed with brine, 
dried with MgSO* and concentrated. The resulting brown oil diluted with EtOH was added to a 
warm solution of semicarbazide HCI (150 g„ 1.3 mol), NaOAc (150 g, 1.8 mol) and H2O (2 L) to 
give a brownish solution. The mixture was "then refluxed for 3 hours and stirred at ambient 
temperature overnight The mixture was treated with 1 L of water and 500 mL of ether. The 
aqueous phase was extracted with ether. The combined organic layers were dried with MgSCH 
and concentrated to- give a brown oil. The oil was subject to vacuum distillation, and the title 
compound (247 g, 64% yield) was collected at 73-76 °C„ 
[00549] Step B: Preparation of (2RVethvl 2-metiivi-5-oxocyclopentanecarboxylate: The 
(2'R)~ethyl 2~methyl-5-(prop&n~2-yIidene)cyclGpentanecaxboxylate (139 g, 662 mmol) in EtOAc 
(900 mL) was cooled to -78 °C using a dry ice-isopropanol bath. This mixture was subjected to 
ozonoiysis until the reaction turn purple in color. Ozone generation ceased and the reaction 
removed from the dry-ice bath. Oxygen was bubbled through the reaction until the reaction 
turned yellow. The reaction was concentrated and the resulting residue dissolved in 60 mL of 
glacial acetic acid. The solution was cooled to 0 °C and Zn dust was added portionwise over 30 
minutes. The reaction was then allowed to stir for 1 hour, then filtered through celite to remove 
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the zinc. The acetic acid was neutralized to pH 7 with aqueous NaOH and NaHCOs and extracted 

with ether. The organics were dried with brine., MgSC>4 and concentrated to give the desired 

material as a brownish liquid. The material was passed through a silica plug (eluting 8:1, 

hex/EtOAc) to remove polar impurities to afford the title compound (82 g, 73% yield). 

|O055O] Step C: Preparation of fRVethvl 2-amino-5-methvlcycIopent-l-enecarboxvIate: To 

a solution of (R)-ethyl 2-methyl-5-oxocyclopentanecarboxylate (106 g, 622 mmol) in 1.2L 

MeOH was added ammonium acetate (240 g, 3.1 mol). The reaction was stirred for 20 hours and 

concentrated to remove MeOH. The resulting residue was dissolved in CH2C12, washed with 

H2O, brine, dried (Na2S04), filtered and concentrated to give the title compound (102 g, 97% 

yield) as an orange oiL 

[0D551] Step D: Preparation of rRVS-methvl-6J-dihvdro-SH-cvclopentardlpyrimidin-4-ol: 

A 2L 3-neck round bottom flask equipped with a condenser, internal temperature probe, was 

charged with (R)-ethyl 2-amino-5-methylcyc3opent-l-enecarboxylate (185 g, 1093 mmol) and 

ammonium formate (103.4 gs 1640 mmol) in form amide (400 mL) and toluene (200 mL). The 

reaction was heated to an internal temperature of 150 °C and stirred for 36 hours. The reaction 

was cooled and transferred to a 2L single next flask and excess formamide was removed by high 

vacuum distillation. The resulting oil was dissolved in CH2CI2 and washed with brine. The 

combined aqueous layers were extracted with CH2CI2. The combined organic layers were dried 

over sodium sulfate, filtered and concentrated to give the crude product as a brown semi solid 

which was taken into the next step without any further purification. 

[00552] Step E: Preparation of (R)-4~chIoro~5-methvl-6.7-dihYdro-5H" 

cvclopentafdlmrimidine: The solution of (R)-5-methyl-6,7-dihydro-5H-cyelopenta[d]pyrimidin-

4-ol (2.08gs !3.9mmol) in POO3 (10ml) was refluxed for 2 hours. After cooling, the excess 

POCI3 was evaporated and the residue was dissolved in CH2CI2 (50ml) and was neutralized with 

saturated NaHCOs. The aqueous phase was extracted with CH2CI2. The organic phase was dried 

and concentrated. The residue purified on silica gel (20% EtOAc in hexanes) to afford the title 

compound (1.0 g, 44% yield). 

[00553] Step F: Preparation of (R)-5-(5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-

ylthio)-N-(4-methylthiazol-2-yl)-3-phenQxypyxidin-2-amine dihydrochloride: Prepared according 

to the method of Example 127 using (R)-4-chloro-5-methyl-6s7-dihydro-5H~ 

cyclopenta[d]pyrimidine to afford the title compound (51.6 rngf 49.8% yield) after HCI salt 

formation. lH NMR (d6-DMSO) 6 8.63 (m, IH), 8.26 (m, 1H)? 7.42 (m, 3H), 7.16 (m, 3H), 6.75 
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(s, IH), 3.29 (m, IH), 3.03 (m, IH), 2.80 (m, IH), 2.28 (m, 4H), 1.72 (m, IH), 1.27 (ds 3H). 

spectrum (apci) m/z - 448.3 (M+H-2HC1). 

Example 196 
3~(2-f3"phenoxv-5-(,pvridm-4-v1thio>pvridm-2"Vlamiiio':ythiazol"4-vnproT>anoic acid dihvdrochloride 

[00554] Prepared according to the method of Example 45 from Methyl 3-(2-(3~phenoxy-5-

(pyridin~4~ylthio)pyridm~2-ylammo)thiazoi-4-yl)propanoate. !H NMR (dg-DMSO) 8 8.58 (m, 

2H), 8.38 (m, IH), 7.64 (m, 2H)> 7.48 (m, IH), 7.43 (m, 2H), 7.18 (m, 3H), 6.78 (m, IH), 2.86 

(ms 2H), 2.71 (m, IH), 2.62 (m, IH). Mass spectrum (apci) m/z - 451.2 (M+H-2HC1). 

Exampie 197 
N-f5-f3.5-dfmethyIisoxazolof4.5-b7pvridto-7-Ylthio>3-phenoxvpvridin-2-vD-4-:methvlthiazoj-2-

arnine dihvdrochloride 

[00555] Step A: Preparation of 3.5-dimethviisoxazolof4.5~b1pvridine 4-oxide: 3,5-

dimethyl-4-oitroisoxazole (2.50 g, 17.6 mmol) in 25 mL EtOH was dissolved. Piperidine (0.174 

mL, 1.76 mmol) was added followed by propionaldehyde (1.52 mL, 21.1 mmol). The solution 

was heated at 90 °C overnight. The solution was concentrated and chromatographed using EtOAc 

to obtain the title compound (0.650 g, 22.5% yield). 

[00556] Step B: Preparation of 7-cfaioro-3.5-dixQethviisoxa2olof4.5-blpvridine: 3,5-

dimethylisoxazolo[4,5-b]pyridine 4-oxide (0.650 g> 3.96 mmol) in chloroform (5 mL), was added. 

POCI3 (1.45 mL, 15.8 mmol) and the mixture was-heated at 80 °C for 2 hours. The solution was 

cooled and poured onto ice water. The solution was neutralized with saturated NaHCOs and the 

solution was then extracted with EtOAc, dried, and concentrated. The solid was triturated with 

ether and filtered twice to obtain two crops of the title compound (0.417 g, 57.7% yield). 

[0G557J Step C: Preparation of 5-(3?5-dimesthylisoxa2olo[4,5-b]pyridm-7-ylthio)-N-(4~ 

methylthiazol-2-yl)-3-phenoxypyridhiT2~ainine dihydrochloride: Prepared, according to 
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method of Example 127. *H NMR (dg-jDMSO) 5 8.39 (dd, IH), 7.48 (dd, IH), 739 (m, 3H)> 7.15 

(m, 3H), 7.06 (d, IH), 6.74 (s, IH), 2.54 (m, 3H), 2.52 (m3 3H), 2.28 (s, 3H). Mass spectrum 

Example 198 
l-(4-r2-G-Dihenoxv-5-rthienor3,2-blr>vridirt-7-vlthio>Pvridiri-2-viamiiio)thiazol--4-vnpiperidin^l-

vfiethanone dihvdrochloride 

bromo-3-phenoxypyridm-2-ylamino)thiazol~4-yl)piperidme-l-carboxyiate (1.6 g, 3.0 mmol), N-
ethyI-N-isopropylpropan-2-amine (1.0 mL, 6-.0 mmol), Xantphos (0.087 g, 0.15 mmol), and 
Dioxane (25 mL). Nitrogen was bubbled through the solution for 10 minutes. Methyl 3-
mercaptopropanoate (0.40 mL, 3.6 mmol) and Pd2dbas (0.068 g, 0.075 mmol) were added and the 
reaction was plunged into a 95 °C oil bath for 6 hours. The reaction was cooled to room 
temperature and the solids filtered through, celite and concentrated. The residue was purified on 
silica (30% EtOAc in hexanes) to afford tert-butyl 4-(2-(5-(3-methoxy-3~oxopropyitbio)-3-
phenoxypyridm-2-ylamino)thiazol-4~yl)piperidine-l-carboxylate (1.4 g, 81.48% yield) as a white 
foam. 
[00559] Step B: A 25 mL round-bottomed flask was charged with tert-butyl 4-(2-(5-(3-
methoxy-3-oxopropyltMo)-3-phenoxypyridin-2-ylamino)thiazol-4-yl)piperidine-l-carboxylate 
(500 mg, 0.876 mmol), 7-chlorothieno[352-b]pyridine (178 mg, 1.05 mmol)s and DMSO (8 mL). 
Nitrogen was bubbled through the solution for 10 minutes. Potassium 2-methylpropan-2-olate 
(295 mg, 2.63 mmol) was added and stirred at room temperature for 30 minutes. The reaction 
was poured into saturated aqueous NH4CI and extracted with EtOAc (2 x 20 mL). The organic 
layer was dried with sodium sulfate, filtered and concentrated. The residue was purified on silica 
(50% EtOAc in hexanes) to afford tert-butyl 4-(2-(3-phenoxy-5-(th5eno[3,2-b]pyridin~7-
ylthio)pyridin~2-ylammo)thiazol-4~yl)piperidine-l~carboxylate. 
[00560] Step C: tert-Butyl 4-(2-(3-phenoxy-5~(thieno[3,2-b3pyridin-7-yltWo)pyridin-2-
ylamino)thiazol-4-yl)piperidine-l-carboxyiate was' dissolved in 1:1 CH2Cl2:methanoI and 4N 
HCI in dioxane added and stirred for 1 hour at room temperature. The reaction was concentrated 

(apci) m/z = 461.9 (M+H-2HC1). 

[00558] Step A: A 100 mL round-bottomed flask was charged with tert-butyl 4-(2-(5-
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and the residue was partitioned between CH2CI2 and saturated aqueous sodium bicarbonate. The 
organic layer was dried over sodium sulfate,-filtered and concentrated to afford 3-phenoxy-N-(4-
(piperidin-4-yl)thiazol-2-yl)-5-(thieno[3,2-b]pyridin-7-ylthio)pyriditt-2~amme (238 mg, 52.5% 
yield over 2 steps) as a white solid 
[00561] Step P: A 20 mL vial was charged with 3-phenoxy-N-(4~(piperidin-4-yl)tbiazol~2-
yl)~5-(thieno[3,2-b]pyridin-7~ylthio)pyridin-2-amine (80 mg, 0.15 mmol), triethylamine (0.043 
mL, 0.31 mmol), and THF (2 mL). Acetyl chloride (0.011 mL, 0.15 mmol) was added and stirred 
at ambient temperature for 10 minutes. The reaction was poured into saturated aqueous NaHCOs 
and extracted with EtOAc. The organic layer was dried with sodium sulfate, filtered and 
concentrated. The residue was purified on silica gei (5 to 10% methanol in EtOAc) to afford the 
title compound (35.1 mg, 35.9% yield) as a yellow solid after HCI salt formation. *H NMR (dg- -
DMSO) 5 8.65 (d, IH), 8.48 (d, 1H), B.46 (d, IH), 7.77 (d, IH), 7.54 (d, IH), 7.41 (m, 2H), 7.18 

(m, 4H), 6.82 (sf IH), 4.43 (m, 1H)= 3.88 (m, 1H), 3.14 (m, 1H), 2.89 (m, IH), 2.64 (m, IH), 2.01 
(s, 3H), 1.96 (m, 2H), 1.58 (m, IH), 1.45 (m, IH). Mass spectrum (apci) m/z ~ 560.4 (M+H-
2HC1). 
[00562] The following compounds were also prepared according to the procedure of 
Example 198? Step D. 

Example Structure Name Data 
199 

a0 H 
1 -(4-(5-(5 -bromo-3-
phenoxypyridin-2-
ylamino)-l,2,4-
thiadiazol-3-
yl)piperidin-l-
yI)ethanone 

'HNMR (CDCI3) 5 9.01 (s, IH). 
8.21 (d, IH), 7.46 (m, 2H), 7.30 
(m, lh), 7.19 (d, IH), 7.09 (m, 
2H), 4.57 (m, IH), 3.89 (m, lh), 
3.22 (m, IH), 3.07 (m, IH), 2.83 
(m, IH), 2.11 (m, 5H), 1.95-1.75 
(m, 2H). Mass spectrum (apci) 
m/z-476.2 (M+H). 

200 

HC1 CT° *KCI 

l-(4-(5~(3-phenoxy-
5-(thieno[3,2-
b]pyridm-7~ 
ylthio)pyridin-2-
ylamino)-1,2,4-
thiadiazol-3-
yl)ptperidm-l~ 
yl)ethanone 
dihydrochloride 

'HNMR (de-DMSO) 8 12.48 (bs, 
IH), 8.56 (d, IH), 8.53 (d, IH), 
8.28 (d, IH), 7.65 (d, IH), 7.57 (d, 
3H), 7.40 (m, 2H), 7.18 (m, IH), 
7.14 (ms 2H), 7.07 (d, IH), 4.32 
(m, IH), 3.20 (m, IH), 3.07 (m, 
IH), 2.77 (m, IH), 2.01 (m, 5H), 
1.73 (m, 1H), 1.59 (m, IH). Mass 
spectrum (apci) m/z = 561.3 
(M+H-2HC1). 

201 

a""™ 
l-(4-(5-(3~ 
(phenylthio)-5-
(thieno[3,2-
bJpyridin-7-
ylthio)pyridin-2-

5H NMR (dg-DMSO) 5 8.72 (s, 
IH), 8.61 (d, IH), 8.38 (d, IH), ' 
7.86 (bs, IH), 7.71 (d, IH), 7.36 
(m, 4H), 7.31 (m, IH), 7.09 (d, 
IH), 4.33 (m, IH). 3.85 (m, IH), 
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ylamino)-l,2}4~ 
thiadiazoI-3-
y!)piperidin-I -
yI)ethanone 
hydrochloride 

3.18 (ra, IH), 3.05 (m, IH), 2.74 
(m, IH) 2.01 (m, 5H), 1.73 (m, 
IH), 1.58 (m, IH). Mass spectrum 
(apci) m/z *= 577.3 (M+H-HCI). 

202 ry-s~-\_jp 

NG! |^j^S 

l'-(4-(2-(3-
(pheny!thio)-5-
(pyridm-2-
ylthio)pyridm-2-
ylamino)thiazol-4-
yl)piperidin-l-
yl)ethanone 
hydrochloride 

\l NMR (de-DMSO) 5 8.46 (m, 
IH), 8.36 (ra, IH), 7.68 (t7 2H), 
7.39 (m, 6H)5 7.17 (m, IH), 7.09 
(d, IH), 6.73 (s: IH), 4.44 (m, 
IH), 3.89 (m, IH), 3.12 (m, IH), 
2.87 (m, IH), 2.62 (m, IH), 2.01 
(m, 5H), 1.58 (m, IH), 1.43 (m, 
IH). Mass spectrum (apci)-m/z = 
520.3 (M+H-HCI). 

203 

i H p HC Q-» 

methyl 4-(2-(3-
(phenylthio)-5-
(pyridin-2-
ylthio)pyridin-2-
ylamino)thiazol~4-
yl)piperidine~l~ 
caxboxylate 
hydrochloride 

]H NMR (d6-DMSO) 5 8.43 (s, 
IH), 8.36 (m9- IH), 7.66 (m, 2H): 
739 (m, 5H), 7.15 (m, IH), 7.06 
(m= IH); 6.68 (s, IH), 4.04 (ra, 
2H), 3.60 (s, 3H), 2.95-2.75 (m, 
3H), 1.93 (m, 2H), 1.50 (ra, 2H), 
Mass spectrum (apci) m/z — 536.2 
(M+H-HCI). 

204 

f 
- Qfs Ha 

l-(4-(2-(3-
(phenylthio)-5-
(thxeno[3,2~ 
b]pyridin-7-
ylthio)pyridm-2-
yIamino)thiazoI-4-
yl)piperidin-l-
yl)ethanone 
dihydrochloride 

JHNMR (dg-DMSO) 8 8.57 (4 
IH), 8.49 (bs, IH), 8.32 (d, IH), 
7.66 (d, iH), 7.39 (m, 6H), 6.98 
(d, 1H), 6.61 (s, IH), 4.45 (m, 
IH), 3.88 (m5 IH), 3.11 (m, 1H)S 
-2.82 (m, IH), 2.60 (m, IH), 2.02 
(s, 3H), 1.95 (m, 2H), 1.57 (m, 
IH), 1.43 (m, IH). Mass spectrum 
(apci) m/z = 5763 (M+H-2HC1). 

205 ri s_ rrVf rv/i v 
^ i H 

HCf (TY na 

4-(l-
(methyisuifonyl)pipe 
ridin-4-yl)-N~(3-
(phenylthio)-5~ 
(thieno[3,2~ 
b]pyridin-7-
ylthio)pyridin-2-
yI)thiazoi-2-amine 
dihydrochloride 

'H NMR (d6~DMSO) 8 8.59 (dd, • 
IH), 8.51 (s, IH), 836 (dd, IH), 
7.69 (dd, IH), 7.40 (m, 6h), 7.02 
(d, 1H)S 6.67 (s, IH). 3.64 (m, 
2H), 2.89 (s, 3H), 2.81 (m, 2H), 
2.70 (m, IH), 2.07 (m, 2H), 1.65 
(m, 2H). Mass spectrum (apci) 
m/z - 612.2 (M+H-2HCI). 

206 

HacX « 
2-(dimethylamino)-
l-(4-(2~(3-
(phenylthio)-5-
(thieBo[3,2~ 
b]pyridin-7-
ylthio)pyridin-2-
ylsromo)thiazo]-4-
yl)piperidin-l-
yl)ethanone 
trihydrochloride 

JH NMR (ds-DMSO) 5 9.61 (s, 
IH), 8.59 (d, IH), 8.52 (s, IH), 
8.35 (d, IH), 7.70 (d, IH), 739 
(m, 6H), 7.01 (d, IH), 6.65 (s, 
IH), 4.44 (m, IH), 431 (m, 2H), 
3.68 (m, IH), 3.16 (m, IH), 2.90 
(m, 2H), 2.82 (m, 6H), 2.03 (m, 
2H), 1.62 (m, IH), 1.50 (m, IH). 
Mass spectrum (apci) m/z = 619.2 
CM+H-3HCI). 
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207 /=N 

VYEYI ry/~w> 
- ̂  -

l~(4-(5-(3~(4-
fluorophenoxy)-5-
(5-
methylpyrazolo[l,5-
a)pyrimidin-7-
ylthio)pyridin-2-
yIamino)~l52>4~ 
thiadiazoI-3-
yl)piperidin-l-
yl)ethanone 
dihydrochloride 

!H NMR (d6-DMSO) 6 12.51 (s, 
IH), 8.53 (d5 1H), 8.20 (d, IH), 
7.65 (d, IH), 7.26 (m, 4H), 6.58 
(d, IH), 6.31 (s, IH), 4.33 (m, 
IH), 3.85 (m, IH), 3.20 (m, IH), 
3.08 (m, IH), 2.78 (m, IH), 2.41' 
(s, 3H), 2.02 (m, 5H), 1.74 (m, 
IH), 1.60 (m, IH). Mass spectrum 
(apci) m/z = 577.2 (M+H-2HCI). 

208 

HCi f*Y° HHa 
FA^J 

l"(4-(5~(3~(4-
fiuorophenoxy)-5-
(thieno[3,2-
b]pyridin-7-
ylthio)pyridin-2-
ylamino)-l,2,4-
thiadiazol-3-
yl)piperidin-l-
yI)ethanone 
dihydrochloride 

'H NMR (d§~DMSO) 6 12,49 (bs, 
IH), 8.57 (d5 IH), 8.52 (d, 
1H),8.32 (d» 1H)S 7.67 (d, IH), 
7.58 (d, IH), 7.21 (m, 4H), 7.08 
(d, IH), 4.32 (m, IH), 3.85 (m, 
IH), 3.20 (m, IH), 3.07 (m, 1H), 
2.77 (in, IH), 2.01 (m, 5H)# 1.74 
(m, 1H)S 1.59 (m5 IH). Mass 
spectrum (apci) m/z = 5792. 
(M+H-2HC1). 

209 

Ha 

N-(3~(4-
. fluorophenoxy)-5-
(thteno[3#2~ 
b]pyridin-7-
y 1th io)pyridin-2-yl)-
3-(l-
(methylsulfonyl)pipe 
ridm-4-yl)-l52,4-
th.iadiazol-5-amine 
dihydrochloride 

3H NMR (dg-DMSO) 5' 12.53 (bs, 
IH), 8.61 (d, IH), 8.54 (d5 iH), 
8.39 (d, IH), 7.72 (d, IH), 7.61 (d} 
IH), 7.23 (m, 4H)# 7.14 (d, IH), 
3-60 (m, 2H),'2.92 (m, 2H), 2.88 
(s, 3H), 2.14 (m, 2H), 1.82 (m, 
2H). Mass spectrum (apci) m/z = 
615.2 (M4-H-2HC1). 

210 

HaFjCr°» 

2-(dimethySamino)-
1 "(4-(5-(3-(4-
fluorophenoxy)-5-
(thieno[3s2~ 
b]pyridin-7-
ylthio)pyridin-2-
yIaixririo)-],2,4-
thiadiazol-3-
yl)piperidin-l -
yl)ethanone 
trihydrochloride 

'HNMR (d6~DMSO) 5 12,49 (bs, 
IH), 9.61 (bs, IH), 8.58 (d. IH), 
8.52 (d, IH), 8.33 (d, IH), 7.69 (d, 
IH), 7.59 (d, IH), 7.23 (m, 4H), 
7.08 (d, IH), 4.32 (ms 2H), 3.65 
(m, !H), 3.19 (m, 2H), 2.96 (m, 
IH), 2.82 (m, 7H), 2.09 (m, 2H), 
1.82 (m, IH), 1.65 (m, IH). Mass 
spectrum (apci) m/z — 622.2 
(M+H-3HC1). 
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3~foheHvlthioVN-(3-rpiperidin-4-viV1.2.4-thiadiazol~5-v!V5-'fthieiior3>2-b1pvridin-7"Vlthio^pvridin-
2-amine dihvdrochloride 

Step A: Preparation of tert-butyl 4-(2-(5-(3-methoxy~3-oxopropylthio)-3-
(phenyIthio)pyrid£n-2-y2amino)thiazoIv4-yl)piperidme-l-carboxylate: Prepared according to the 
method of Example 13 from tert-butyl 4-(2-(5-bromo-3-(phenylthio)pyridin-2-ylamino)thiazol-4-
yl)piperidine-1 -carboxyiate. 
[00564] Step B; Preparation of tert-butyl 4-(5-(3-(phenyltbio)-5~(thieno[3,2-b]pyridin-7-
ylthio)pyridin-2-ylamino)~ 1,2,4-thiadiazol-3-yi)piperidme-1 -carboxyiate Prepared according to 
the method of Exampie 127. 
[00565] Step C: Preparation of 3-(phenylthio)-N-(3-(piperidin-4-yl)-l,2s4-thiadiazol-5-yl)-
5«(thieno[3,2-b]pyridin-7-yIthio)pyridin-2~amine dihydrochloride: Tert-butyl 4-(5~(3-
(phenyi.thio)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamino)-l;254-thiadia2ol-3-
yl)piperidine-l-carboxyiate was dissolved in 1:1 CH2CI2'.methanol (4 mL) and 4N HCI in dioxane 
added (2 mL) and stirred at ambient temperature for 1 hour. The solvent was removed and placed 
on high vacuum to afford the title compound (100 mg, 89.6% yield) as a yellow solid. 3H NMR 
(d6-DMSO) S 8.70 (m, 2H), 8.20 (m, 3H), 7.95 (m, 1H), 7,40 (m, 5H), 3.80-3.05 (m, 9H). Mass 
spectrum (apci)-m/z — 535.2 (M+B-3HC1). 
[00566] Using the procedure in Example 211, steps A and B or steps A-C, the following 
compounds were prepared. 

Example Structure Name Data 
212 

H 
jj J HCI HCi 

N-(3-(phenyithio)-5-
(pyridin-2-
yIthio)pyridin-2-yl)-
4-(piperidin~4-
y})thiazol~2-amine 
dihydrochloride 

]H NMR (d6-DMSO) 5 9.06 (m, 
IH), 8.84 (m, IH), 8.48 <s5 IH), 
8.36 (m, IH), 7.80 (bs, IH), 7.68 
(m4 IH), 7.39 (rn, 4H), 7.32 (ms 
IH), 7.27 (m, 2H), 7.10 (d, IH), 
6.77 (s, IH), 3.69 (m, IH), 3.49 
(m, IH), 3.31 (m, IH), 2.95 (m, 
3H), 2.12 (m, 2H), 1.80 (m, 2H). 
Mass spectrum (apci) m/z ~ 478.3 
(M+H-2HCD. 
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213 

as H 
tert-butyl 4-(2-(3-
(phenylthio)-5-
(thieno[352-
b]pyridin-7-
ylthio)pyridin-2-
ylarnino)thiazo]-4~ 
yI)piperSdine-l-
carboxylate 

lH NMR (CDCI3) 5 9.18 (s5 IH), 
8.58 (d, IH), 8-48 (d, IH), 7.99 (d, 
IH), 7.74 (d, IH), 7.56 (d, IH), 
7.31-7.17 (m, 4H), 6.79 (d, 1H), 
6.49 (s, IH), 4.20 (m, 2H), 2.80 
(ra, 3H), 2.00 (m, 2H), 1.65-1.51 
(m, 2H), 1.47 (s, 9H). Mass . 
spectrum (apci) m/z = 534.3 
(M+H-Boc). 

214 tert-buty] 4-(5-(3-(4-
fluorophenoxy)~5-
(5-
methylpyrazolo[l s5-
a]pyrimidin~7-
ylthio)pyridm-2-
ylammo)-l,2,4-
thiadiazol-3-
y!)piperidine~l-
carboxylate 

lH NMR (CDCi3) 5 9.26 (s, IH), 
8.43 (d, IH), 8.1 J (d, 1H), 7.12 
(m, 4H), 6.56 (d, IH), 5.90 (s, Ih), 
4.17 (m, 2H), 3.02 <ms IH), 2.92 
<m, 2H), 2.45 (s, 3H); 2.07 (m, 
2H), 1.84 (ra, 2HX 1.48 (s, 9H). 
Mass spectrum (apci) m/z = 535.2 
(M+H~Boc)* 

Example 215 
Sodium 4-r6-f4~methv1thiazol-2-yiammo>-5-phenoxYpvridm-3-vIthio>benzoate 

[00567] Step A: Preparation of methvl 4-f6-f4-metfrLvlthia2ol-2-vlaminoy5-
Dhenoxvpvridin-S-vlthio^benzoate: Prepared according to the method of Example 127 from 
methyl 3-(6-(4-methyithiazol-2-ylamino)-5~phenoxypyridin-3-ylthio)propanoate. 
[00568] Step B: Preparation of 4-(6~(4-methvithiazol-2-ylaminoV5-pheiioxvpvridin-3-
vlthioTbenzoic acid: Prepared according to the method of Exampie 45 to afford the title 

compound (10.3 mg, 38.0% yield) as a white solid. !H NMR (d«-DMSO) 5 8.26 (m, IH), 7.82 
(m, 2H), 7.39 (m, 2H), 7.28 (m, IH), 7.18 (m5 3H)S 7.10 (m, 2H), 6.65 (s, IH), 2.25 (s, 3H). Mass 
spectrum (apci) m/z = 436.3 (M+H-Na). 
[00569] Using the procedure in Example 215, the following compounds were prepared. 

Example Structure Name Data 
216 

° s"Ct.J3-^Ph 

a0 H . 

3-methyl-7-(6-(4-
phenethylthiazol-
2-yiamino)-5-
phenoxypyridin-3-
ylthio)thieno[3,2-
b]pyridine-6-
carboxylic acid 

'HNMR (dfi-DMSO) 6 11.20 (bs, 
IH), 8.94 (s, IH), 8.34 (m, IH), 
7.77 (s, IH), 7.33-7.14 (m, 9H)S 
7.08 (t, IH), 6.95 (d, IH), 6.68 (s, -
IH), 2.98-2.83 (m, 4H), 2.36 (s, • 
31-5). Mass spectrum (apci) m/z ~ 
597.2 (M+H). 
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217 3-methy]-7~(6-(4-
methylthiazol-2-
ylamino)-5-
phenoxypyridin-3-
yl£hio)thieno[3.2-
b]pyridine-6-
carboxylic acid 

SH NMR (d6-DMSO) 5 8.98 (s, IH), 
836 (d, IH),- 7.87 (s, IH), 7.40-7.05 
(m> 4H)f 6.95 (m, 2H), 6.65 (bs, 
1H)S 2.38 (s, 3H), 2.24 (s, 3H). 
Mass spectrum (apci) m/z = 507.1 
(M+H). 

Exarapie 218 
N-C5-f6.7-dihvdro--5H-pvTTolor3.4-b1pvridm-4-vlthioV3-pbenoxvpvridm-2-yl>-4-methvIthiazol-2-

amine trihydrochloride 

HN—\ 

[00570] Step A: Preparation of etfavl 5H-pyrroIor3.4-blpvridme~6(7H)"Carboxyiate N-

oxide: mCPBA (7.3 g, 30 mmoi) was added into a solution of ethyl 5H-pyrrolo[3,4-b]pyridme-

6(7H)-earboxyla.te (5 g5 26 mmoi) in CH2CI2 (200 mL) and stirred for 2 hours. The reaction was 

poured into water and extracted with CH2CI2. The organic layer was washed with aqueous 

sodium bisulfate, NaHCC>3 and brine, dried with NaiSO^ filtered and concentrated to afford the 

title compound (4 g, 74% yield) as a white solid. 

[00571] Step B; Preparation of ethyl 4-chloro-5H-pyrrolor3.4-blDyridirie-6C7H)-

carboxvlate: POCI3 (20 mL, 218 mmol) was added into ethyl 5H-pyrcolo[3,4-b]pyridme-6(7H)~ 

carboxyiate N-oxide (1 g, 4.80 mmol) and heated to 35 °C for 12 hours and 50 °C for another 5 

hours. The solvent was evaporated and poured into water. The material was extracted with 

CH2Cl2> washed with NaHCOs and brine, dried mth Na2SC>4, filtered and concentrated. The 

residue was purified on silica gel to afford the title compound (0.5 g, 45.9% yield). 

[00572] Step C: Preparation of 5~r6.7-dihydro-5H-pvrrolof3.4"b]pyridin-4-ylthioVN-(4-

methvlthiazoi-2-vn-3-phenoxypyridm-2-amine trihydrochloride: A 10 mL round-bottomed flask 

was charged with methyl 3-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-

ylthio)propanoate (65 mg, 0.16 mmol), ethyl 4-chloro-5H-pyrrolo[3,4-b]pyridine-6(7H)-

carboxylate (55 mg, 0.24 mmol), and DMSO (2 mL). The reaction was bubbled through with 

nitrogen and potassium 2~rnethyIpropan-2-olate (54 mg, 0.49 mmol) was added and stirred at 

ambient temperature for 30 minutes. The reaction was poured into saturated aqueous NH4CI and 

extracted with EtOAc. The organic layer was dried with sodium sulfate, filtered and concentrated 
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. The residue was purified on silica gel (50% EtOAc in hexanes) to afford a residue that was 

dissolved in methanol, KOH (xs) and water (0.5 mL) added and heated to 60 °C over the 

weekend. The reaction was poured into saturated aqueous NH4CI and extracted with EtOAc. The 

organic layer was dried with sodium sulfate, filtered and concentrated . The residue was purified 

on silica gel (100% EtOAc to 20% methanol in CH2CI2 with 0.2% ammonia) to afford the title 

compound (29 mg, 33% yield) as a yellow solid after HCI salt formation. *H NMR (dg-DMSO) 8 

10.12 (bs, 2H)„ 8.34 (d, IH), 831 (d, 1H), 7.42 (m, 2H), 7.36 (d, 1K)S 7.17 (m, 3H), 6.84 (d, IH), 

6.76 (s, IH), 4.47 (m, 4H)S 2.28 (s, 3H). Mass spectrum (apci) m/z - 434.2 (M+H-3HC1). 

Example 2X9 
N-("4-methvithia2o1-2-vn-3-phenoxv~5-r5.6.7.8-tetrahvdropvridor4.3-dlpvrimidin-4-vHhio^pvridin-2-

amine trihydrochloride 

[00573] Step A: Preparation of tert-butvl 4-chloro-7.8-dihydropvridof4.3-d1pvrimidine-

6(,5HVcarboxvlate: A mixture of PPI13 (81.4 g> 310 mmol) and N-ehlorosuccinimide (41.4 g, 310 

mmol) in dioxane (850 mL) was stirred at ambient temperature for 30 minutes. To this 

suspension was added tert-butyl 4-hydroxy~7J8-dihydropyrido[4,3-d]pyrimidine-6(5H)-

carboxylate and the mixture stirred at 50 °C for 18 hours. The mixture was subsequently treated 

with triethylamine (25 mL, 183 mmol) and the resulting brown solution concentrated. The black 

oil was dry packed onto silica gel and purified by chromatography eluting with 15-20% 

EtOAc/Hexanes to give the title compound as a yellow gum. 

[00574] Step B: Preparation of afford N-(4-methylthiazol-2-yl)-3-phenoxy-5-(536:i7,8-

tetrahydropyrido[4,3-d]pyrimidm-4-ylthio)pyridin-2~amine trihydrochloride: Prepared according 

to the method of Example 218, Step B. *H NMR (ds-OMSO) 5 9.56 (bs, 2H), 8.75 (s, IH), 8.24 

(d, IH), 7.43 (m, 2H), 734 (m, IH), 7.15 (m, 3H), 6.70 (s, IH), 4.21 (m, 2H), 3.04 (ms 2H), 2.26 

(s. 3H). Mass spectrum (apci) m/z = 449.2 (M+H~3HC1). 
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l-f4-ff5-f3"(4~fluorophenQXvV5-fthienor3.2-blpvridin-7-vlthio^pvridm-2-viaminoVlL2.4-thiadiazol-
3-

Step A: Preparation of tert-butyl 4-((5-(3-(4~fluorophenoxy)-5-(thieno[3,2-
b]pyridin-7-ylthio)pyridm-2-ylamino)-l,2,4-thiadiazol-3-yl)methyI)piperidine-l-carboxyIate: 
Prepared according to the method of Example 127. 
[00576] Step B: Preparation of 3-(4-fluorophenoxy)-N-(3-(piperidin-4-ylrnethyl)-l,2,4-
thiadiazol-5-yl)-5-(tbieno[3,2-b]pyridin-7-ylthio)pyridin~2-aniine trihydrochloride: Prepared 

according to the method of Example 196, step C. 
[00577] Step C: Preparation of I~f4-ff5-i3-(4"fluoroT3hsnoxYy5-fthienQf3.2-blpvridin-7~ 
vlthio)py:ridin-2-vlaminoV1.2.4-thiadiazol-3-vls)methvhpit)eridin-l-vl')ethaiione dihydrochloride: 

Prepared according to the method of Example 198. NMR (de-DMSO) 8 12.47 (bs, IH), 8.57 
(d, IH), S.51 (d, IH), 8.33 (d, IH), 7-68 (d, IH), 7.57 (H, IH), 7.23 (m! 4H), 7.08 (d5 lb), 4.34 
(m, IH), 3.78 (m, IH), 2.98 (t, IH), 2.72 (d, 2H), 2.09 (m, IH), 1.97 (s, 3H), 1.65 (in, 2H), 1.18 
(m, IH), 1.05 (m, IH). Mass spectrum (apci) m/z - 593.2 (M+H-2HC1). 
{00578} The following compounds were prepared according to the method of Example 
220. 

Example Structure Name Data 
221 

\vri rv^^p 
H 

j J HC! 

]-(4-(5~(3»(4-
fluorophenoxy)-5-
(3-methylisoxazolo 
[5>4-b]pyndin-4-
yIthio)pyridin-2-
ylamino)-l52,4~ 
thiadiazol-3-
yl)piperidra~l~ 
yl)ethanone 
hydrochloride 

NMR (dg-DMSO) 5 12.48 
(bs, IH), 8.49 (d, 1H)S 832 (d3 
IH), 7.54 (m, IH), 7.25 (m, 4H), 
6.75 (d? IH), 4.32 (m, IH), 3.85 
(m, IH), 3.20 (m, 1H),3.07 (m, 
IH), 2.77 (m, IH), 2,69 (s, 3H), 
2.02 (m, 5H), 1.74 (m, IH), 1.60 
(rn, IH). Mass spectrum (esi) 
m/z - 578.1 (M+H-HCI). 
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I -(4-(5-(3-(4-
fluorophenoxy)-5-
(3-methyIisoxazolo 
[5,4-b]pyridin-4-
ylthio)pyridm-2-
ylamino)-l52s4-
thiadiazoI-3-
y!)piperidm-l -
y!)ethanone 

'H NMR (dfi-DMSO) 6 12.48 
(bs, IH), 9.54 (bs, IH), 849 (d, 
IH), 8.32 (d, IH), 7.55 (d, IH), 
7.25 (m, 4H), 6.74 (d, IH), 4.32 
(m; 3H), 3.65 (m, IH), 3.20 (m, 
2H), 2.96 (m, IH), 2.82 (d, 6H), 
2.70 (s, 3H), 2.09 (m, 2H), 1.S2 
(m, IH), 1.65 (m, IH). Mass 
spectrum (esi) m/z = 621.1 
(M+H-2HC1) 

Example 223 
tert-Butvl 4-C5-(3-pbenoxv-5-fthienor3.2-b')pvridin-7-vithio^Pvridiri-2-vIamirioVl .2.4-thiadiazo]-3-

vnpjperidme-1 -carboxyiate 

[00579] Step A: Preparation of tert-butvl 4-C5-C5-bromo-3-'phenoxvpmdin-2-viamino)-

1.2.4-thiadia2oI-3-vDpiperidine-I -carboxyiate: Prepared according to the method of Example 183 

step D. 

|00580] Step B: Preparation of tert-butyl 4~(5~( 5-(3-methoxv-3"0X0pr0pylthi0>-3-

phenoxvpvridm-2-vlammoyi.2.4-thiadia2ol-3~yDpiperidme-1 -carboxyiate: Prepared according 

to the method of Example 13. 

[00581] Step C: Preparation of tert-butvl 4~f5-C3-DhenGXv-5-(tMenor3.2-b]pvTidin-7-

vlthio')pyridin-2-vlammoV 1.2.4-thiadiazoi-3-yDpiperidme-l-cafboxvlate: Prepared according to 

the method of Example 127. {HNMR(CDC13) 6 9.18 (s, IH), 848 (d, IH), 8.37 (d, IH), 7.79 (d, 

IH), 7-55 (d, IH), 7.40 (m, 2H), 7.24 (m, 2H), 7.06 (m, 2H), 6.77 (d, IH), 4.16 (m, 2H), 3,00 (m, 

IH), 2.91 <m, 2H), 2.05 (m, 2H), 1.S3 (m, 2H), 1.47 (s, 9H). Mass spectrum (esi) m/z - 519.2 

(M+H-Boc). 

Example 224 
K-f5~fO-methoxvpvridin-2-vDmethyith!oy3-phenoxvpvridm-2-viy4-methvlthiazol-2-armne 
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[00582] Placed 2-((6-(4-methylthiazol-2~ylamino)-5~phenoxypyridm-3-ylthio)methyl) 
pyridine-3-ol (prepared in Example 69) (0.1 BO g5 0.426 mmol) in BMP (5 mL) and cooled to 0 
°C. Sodium hydride (0.0307 1.28 mmol) was added and stirred for 10 minutes then Mel 

I 

(0,0605 g, 0.426 mmol) was added stirred at ambient temperature for 30 minutes. Added water 
and extracted with CB2CI2. The organic layer was concentrated and purified by silica gel. The' 
product was still impure. Mixture was purified by medium pressure reverse phase followed by 
two high pressure reverse phase purifications. Combined all clean fractions then dissolved in 
CH2CI2 and added HCI in ether, then concentrated to give the title compound (0.0085 g, 4.22% 

yield). NMR (de-DMSO) 8 8.14 (m, 1H), 8-10 (d, IH). 7.65 (m, IH), 7.55 (m, IH), 7.34-7.27 
(m, 3H), 7.03 (m, IB), 6.85 (d, 2H), 6.36 (s, IH), 4.24 (s, 2H), 3.17 (s, 3H), 2.18 (s, 3H). 

"Example 225 
4-methvI-K-f3-phenoxv-5-fDiperidin-4-virpvridiri-2-vl'>methvlthio'>Pvridm-2-vI')thiazol-2-amiiie 

trisC2.2.,2-trifluoroacetate) 

'H 

[00583] Step A: Preparation of give tert-butvl 4-fhvdroxyfcvndin-2-vPmethvl')mperidme-
1-carboxyiate: Placed 2-bromopyridine (0.833 g, 5.27 mmoi) in THF (25 mL) and cooled to -78 
°C. Butyllithiuxn (2.11 mL, 5.27 mmol) was slowly added and stirred for 5 minutes. Dissolved 
tert-butyl 4-formylpiperidme-l-carboxylate (0.500 g, 2.34 mmol) in THF (3 mL) and added 
slowly to the above solution then stirred at -78 °C for 30 minutes. Added ammonium chloride 
and extracted with CH2CI2. Concentrated and purified by silica gel to give the title compound 
(0.229 g, 33.4% yield) 
[005841 Step B: Preparation of tert-butvl 4-(T methvl sulfonvloxvV p vridm-2-
vl>methvDpiperidine-l-carboxyiate: Placed 2-bromopyridine (0.833 g, 5.27 .mmol) in THF (25 
mL) and cooled to -78 "C. Slowly added butyl lithium (2.11 mL5 5.27 mmol) and stirred for 5 
min. Dissolved tert-butyl 4-formylpiperidine-1 -carboxyiate (0.500 g„ 2.34 mmol) in THF (3 mL) 
and added slowly to the above solution and stirred at -78 °C for 30 min. Added ammonium 
chloride and extracted with. CH2CI2. Concentrated and purified by silica gel to give the title 
compound (0.229 gs 33.4% yield) 
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[00585] Step C: Preparation of gave tert-butvl 4"((6-("4-methvlthiazQl-2-ylaixilnoV5-
phenoxypvridin-3-yhbio¥pyridin-2"yl)methvBpiperidine-l -carboxyiate: Prepared according to 

the method of Example 16. 
[00586] Step D: Preparation of 4-methyl-N-G-pheRoxv-5-fpiperidm-4-ylfpvridin--2~ 
yl~)methvIthio")pvridin-2-vnthiazoI-2-anime tri.sf2.2.2~tnfiuoroac&tate): Placed Me2S (0.0072 g, 
0.12 mmol) in Trifhioroacetic acid (10 mL) followed by tert-butyl 4-((6-(4~methylthiazoi-2-
y!amino)-5-phenoxypyridm-3-ylthio)(pyridin-2-yl)methyl)piperidine-l-carboxylate (0.068 g, 
0.12 mmol) stirred, at ambient temperature for 30 minutes, then concentrated to give the title 
compound (0.086 g, 90% yield). NMR (d6-DMSO) 8 B.52 (bs, IK)S 8.42 (m, IH), 8.17 (bs, 
1H), 8.00 (d, IH), 7.70 (dt, IH), 7.41 (t 2H), 7.25-7.16 (m, 3H), 6.92 (4 2H), 6.90 (s, IH), 6.63 
(s, IH), 4.22 (d, 1H), 3.32 (d, IH), 3.17 (d, IH), 2.98-2.74 (m, 2H), 2.30 (m, 2H), 2.23 (s, 3H)= 

1.45 (ms 2H)S 1.30 (m, IH). 
[00587] The following compounds were also made according to the procedure of Example 
225. 

Example R' R" Name NMR 
226 H 4-methyI-N~(3-

phenoxy-5-{piperidm-
4-yl(pyrazm-2-
yl)methylthio)pyridin-
2--y[)thiazoS-2-amine 
bis(2,2,2-
trifluoroacetate) 

'H NMR (d6-DMSO) 5 S.53-8.43 
(m, 3H), 8.16 (m} IH), 7.98 (s, 
IH), 7.42 (t, 2H), 7.19 (t, IH), 
6.92 (d, 2H), 6.63 (sf IH), 4,34 (d, 
IH), 3.33 (d, IH), 3.17 (d, IH), 
2.97-2.75 (m, 2H), 2.33 (m, 2H), 
2.23 (s. 3H), 147 (m, 2H), 1.28 
(m, 3H) 

227 a H 4~methyi-N-(3~ 
phenoxy-5-(piperidm-
4-yl(pyrimidin-2-
y!)methylthio)pyridin-
2-yl)thiazoI-2-amme 
bi 8(2,2,2-
trifluoroacetate) 

'HNMR (dg-DMSO) 5 8.67 (d, 
2H), 8,50 (m, IH), 8.16 (m, IH), 
7.98 (d, IH), 7.43 (t, 2H), 7,33 (t, 
IH), 7.20 (t, IH), 6.97 (d, 2H), 
6.90 (d, IH), 6.63 (s, IH), 4.15 (d, 
IH), 3.34 (d> IH), 3.16 (d, IH), 
2.98-2.75 (m, 2H), 2.35 (m, 2H), 
2.23 (s, 3H), 1.60-1.23 (m; 3H) 

228 

a 

BOC tert-butyl 4-((3-
chioropyridin~2-yl)(6-
(4-methylthiazol-2-
ylamino)-5-

'H NMR (d6~DMSO) 6 10.85 (bs, 
IH), 8.42 (m, IH), 7.89 (m, IH), 
7.81 (d, IH), 7.43 ft 2H), 7.23 (m, 
2H), 6.97 (d, 2H), 6.78 (m, IH), 
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phenoxypyridin-3-
ylthio)methyl)piperidi 
ne-1 -carboxyiate 

6.61 (sf 1H), 4.40 (d5 1H),4.01 
(m, 1H)S 3.80 (m, IH), 2.70 (m, 
IH), 2.23 (m» 5H), 1.32 (ss 9H), 
1.27-1.11 Cm, 3H), 0.94 Cm, IH) 

229 jj^N^ 

C! 

H N-(5-((3-
chloropyridin-2-
yi)(piperidm-4-
y])methylthio)-3-
phenoxypyridm-2-yl)-
4-methylthiazol-2-
amine bis(2,2,2-
trifluoroacetate) 

NMR (de-DMSO) 5 8.55 (d, 
IH), 8.41 (dd, IH), 8.15 (m, IH), 
7.95 (d, IH). 7.85 (dd5 IH), 7.44 
(t, 2H), 7.23 (dd, IH), 7.21 (t, 
IH), 6.97 (d. 2H), 6.76 (d, IH), 
6.64 (s, IH), 4.39 (d, 1H)S 3.35 (d, 
IH), 3.14 (d, IH), 2.93 (m, IH), 
2.SO (m, IH), 2.40 (m, 2H)S 2.24 
(s, 3H), 1.51 (m, 1H)5 1.37 (m; 
IH), 1.25 Cm, 1H> 

N-C2"fdimethvlamino">ethvIV3-(>2-f4-isobutvlthiazol-2-vlammQV5-rDvrimidin-2-vlthto')pvridin-3-
vioxv)benzarmde dihvdrochloride 

•N 

Step A: Preparation of ethvl 3-f2-ammQpvridin~3-vloxy)benzoate hydrochloride: 
Placed ethyl 3-(2-aimnopyridm-3-yloxy)-4-chlorobenzoate (prepared according to Example 39, 
Step B; 8.96 g5 30.6 mmol) and Pd(OH)2/C (0.86 gs 6.2 mmoi) in EtOH (200 mL) and placed 
under balloon hydrogen pressure for 18 hours. The reaction mixture was transferred to a Parr 
bottle and the pressure was increased to 30 psi for several hours, and then the hydrogen pressure 
was increased to 50 psi for 2 more days. The reaction mixture was filtered though a plug of celite x-
and concentrated to give the title compound e (8.3 g3 92.04% yield). 
[005S9J Step B: Preparation of ethyl 3-f2-amino-5-broinopyridin-3-vloxv)benzoate: 
Prepared according to the method of Example 10, Step B,. 
[00590] Step C: Preparation of ethvl 3-f5~bromo-2-f3-f4-chlorobenzovl)thioureido') 
pvridine-3-vloxvlbenzoate: Prepared according to the method of Example 39, Step D. 
[00591] _ Step D: Preparation of ethvl 3~f5"bromo-2-thioureidopvridm-3-vloxy)benzoate: 
Prepared according to the method of Example 39, Step E, 
[00592] Step E: Preparation of 3-f5"bromo-2-C4-i5obutvlthiazol-2-vlamino>)pyridme-3--
yloxv)benzoate: Prepared according to the method of Example 39s Step F. 
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[00593] Step F: Preparation of ethyl 3"(2"f4-isobutvitbla2Qi-2-viammoV5-r3-methoxv~3-

oxopropylthio^vridine-S-vloxv^benzoate: Prepared according to the method of Example 13. 

[00594] Step G: Preparation of .ethyl 3-('2-('4-isobutvlthiazol-2-vlamirioV5-fD\nimidm-2-

vlthio^pvridine-S-yloxy^benzoate: Prepared according to the method of Example 127. 

[00595} Step H: Preparation of 3-<f2~f44sobntyitMazoI-2~vlammoV5-fcvrimidm~2-

ylthio)pvridme-3-yioxy)benzoic acid: Prepared according to the method of Example 70, Step B. 

[00596] Step I: Preparation of N-f2-(dimethyIamino)ethyiy3~f2~(44sobutylthiazol-2" 

ylamino)-5-fpyrimidin-2~vlthio')pyiidine-3-yloxy')benzaniide dihvdrochloride: Prepared 

according to the method of Example 7. 

Example 231 

2-f4-Cf6-C4-methy1thiazof-2-yIammoy5-phenoxypyridin-3-vlthio¥pvridin-2-vDmethvDpiperidm--l-

vOethanol trihydrochloride. 

OH 
[00597] Prepared according to the method of Example 175 from N-(4-methylthiazol-2-yI)-

3-phenoxy-5-(piperidin-4-yi(pyridin-2-yl)methyIthio)pyridin-2-amine and 2-

hydroxyacetaldehyde. *H NMR (d6-DMSO) 5 9.95 (bs, IH), 8.50 (d, IH), 8.04 (s, IH), 7.88 (m, 

IH), 7.48-7.36 (ma 4H), 7.22 (t, IH), 6.97 (m, 3H), 6.76 (s, 1H), 4.32 (ds IH), 3.73 (m5 2H), 3.57 

(d, IH), 3.40 (d, IH), 3.07 (m, 2H), 3.01-2.80 (m, 2H), 2.40-2.21 (m, 6H), 1.71 (m, IH), 1.57 (m, 

IH), 1.42 (d, IH). 

[00598] The following compounds were made according to the method of Example 175. 
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Example R" Name Data 
232 Me 4-methyl~N-(5~((l -

m<sthylpiperidin-4-
yl)(pyridin~2~ 
y!)methylthio)-3-
phenoxypyridm-2-
yl)thiazol-2-amme 
trihydrochloride 

NMR (dg-DMSO) 5 10.15 (bs, IH), S47 (d, 
IH), 8.02 (d, IH), 7.80 (t, IH), 7.44 (t, 2H), 7.33 
(m, 2H), 7.21 (t, IH), 6.96 (m, 3H), 6.72 (s, IH), 
4.26 (d> IH). 3.44 (m, IH), 3.27 (m, IH), 2.98-
2.76 (m, 2H), 2.67 (d, 3H), 238 (d, IH), 2.2 (s, 
3H), 1.63 (ra, IH), 1.45 (m, 2H) 

233 iPr N--(5-(( 1 -isopropyl 
piperidin-4-
y0(pyridine -2-
yl)methy!thio)-3-
phenoxypyridin-2-yl)-
4-methylthiazol-2-
amine trihydrochloride 

lHNMR(d6-DMSO) 5 9.72 (bs, iH), 8.46 (d, 
IH), 8.02 (d, IH), 7.79 (t, 1H), 7.43 (t, 2H), 7.32 
(m, 2H), 7.21 (t, IH), 6.94 (m. 3H), 6.70 (s, IH), 
4.25 (d, IH), 3.39 (m, IH), 3.23 (m, IH), 3.00-
2.80 (m, 2H); 2.35 (m, 2H)S 2.25 (s, 3H), 1.71 (m, 
IH), 1.60-1.43 (m, 2H), 1.28 (m, IH), 1.22 (dd, 

: 6H) 

Example 234 
l-ff6-f4-methvlthiazoj-2-vlaminoy5-r>henoxypvridin-3-vlthio)methvDpvrroiidin--2-orie 

[00599] Step A: Preparation of 1 -fcMorome&vDpvrrolidin-2-one: Placed pyrrolidin-2-one 

(2,00 g„ 23.5 mmol), and paraformaldehyde (1.06 g, 35.3 mmol) in chlorotrimethylsilane (60 mL) 

and heated to reflux for 2 hours and then concentrated to give the title compound (2.97 g, 94.6% 

yield). 

[00600] Step B: Preparation of !-((6-(4-methvithiazol-2-vlaminoV5-phenoxvDvridin-3-

vlthioVneth vfip vrrolidin-2-one: Prepared according to the method of Example 16. LH NMR (d6-

DMSO) 5 10.83 (bs. IH), 8.16 (d, IH), 7.41 (t, 2H), 7.34 (d, IH), 7.17 (t, IH), 7.07 (d, 2H), 6.62 

(s, IH), 4.59 (s, 2H), 3.40 (t, 2H)> 2.23 (s, 3H), 2.08 (t, 2H), 1.84 (m, 2H). 

Example 235 
Ethvl 2-n-methvlnineHdin-4-vIV2-C6-r4-methvlthiazo{-2-vlaminoV5-phenoxvpvridin-3-

vlthSo>acetate dihvdrochloride 

Y -2HC1 
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[00601] Step A: Preparation of tert-butvl 4-f2,2J2-trichloro-l -hydroxvethyDpiperidine-l -

carboxyiate: Placed 2,2.2-trichloroacetic acid (5.746 g, 35.17 mmol) in DMF-(5 mL) and added 

slowly sodium 2,2,2-trichioroacetate (6.519 g, 35.17 mmol). The reaction was stirred for 10 

minutes and tert-butyl 4-formylpiperidine-l -carboxyiate (5.00 g, 23.44 mmol) was added. The 

reaction was stirred for 40 minutes then quenched with saturated sodium bicarbonate and filtered. 

The solids were washed with water and dried. The product was triturated with water and filtered 

to give the title compound (5.734 g. 73.53% yield). 

[00602] Step B: Preparation of tert-butvl 4-f2-etho?cv-l--{"6-{"4--metfavlthiazol-2-vIamino>-5~ 

•Dhenoxvpvridirt-3-vlthio V2-oxoethvI')pi"Peridm&-1 -carboxyiate: Placed methyl 3-(6-(4-

methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)propanoate (2.20 g, 5.48 mmol), tert-butyl 

4-(2y2,2-trichloro-l~hydroxyethyl)piperidine~l-carboxyIate (1.86 g, 5.59 mmol), and sodium 

ethanolate (3.55 g5 10.9 mmol) in ethanol (75 mL) and stirred at ambient temperature for 4 hours. 

The reaction was' quenched with sat "NR^Ci and extracted with CH2CI2- The organic phase was 

concentrated and purified by silica gel (10-25% EtOAc in hex) to give the title compound (2.63 

g, 75.5% yield). 

[00603] Step C: Preparation of ethvl 2-(6~f4-methvlthiazoi-2-vlammo>5-phenoxvpvridm-

3-ylthioV2-fpn>eridm-4-vDacetate: Prepared according to the method of Example 225, Step D. 

[00604] Step D: Preparation of ethvl 2"n~methviproeridm-4-vl>2-f6-f4'methvithiazQl-2-

vlamino>5-phenoxvpvridm-3-vlthio'')acetate dihvdrochloride: Prepared according to the method 

of Example 230. 5H NMR (dg-DMSO) 5 9.84 (bs, IH), 8.18 (d, IH), 7.44 (t, 2H), 730 (d, 1 H), 

7.21 (t, IH), 7.09 (d, 2H), 6.63 (s, IH), 3.98 (q, 2H), 3.81 (ms IH), 3.62 (el 1H)S 3.37 (m, 2H), 

2.90 (m, 2H), 2.69 (d, 3H); 2.25 (s, 3H), 1.85-1.70 (m, 2H), 1.56 (m, 2H)? 1.05 (t, 3H). 

Example 236 

2-n-niethvIpiperidin-4-vn-2-^6-(,4-methvIthiazol-2-vlaminoV5-phenoxvpvr?din-3-vlthio)ethano1 

[00605] Placed ethyl 2-(l-methylpiperidin-4-yl)-2-(6-(4-methylthiazol-2-ylamino)-5-

phenoxypyridin-3-ylthio)acetate (prepared in Example 235; 0.405 g, 0;812 mmol) in THF (8 mL) 

and cooled to 0 °C added L1AIH4 (2.44 mL, 2.44 mmol) and warmed to ambient temperature for 

30 minutes. Saturated NH4CI was slowly added and extracted with CH2CI2. The organic layer 
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was dried, filtered, and concentrated to give the title compound (0.315 g, 84.9% yield). !HKMR 

(ds-DMSO) 6 10.92 (bs, IH), 8.16 (d5 IH), 7.41 (t, 2H), 7.33 (ds.lK), 7.17 (t, IH), 7.05 (d, 2H)# 
• t 

6.60 (s, IH), 4.82 (t, IH), 3.49 (m, 2H), 2.87 (m, IH), 2.80 (m, 2H"), 2.23 (s, 3H), 2.15 (s, 3H)S 

1.86-1.53 (m, 6H), 1.29 (m, IH). 

Example 237 
N-ethvl-2-f6-f4-methvlthiazo]-2-v]aminoV5-phenoxvpvridir>-3-vitHio')-2>('proeridin--4-vl")acetemide 

bisr2.2.2-trifluoroacetate> 

[00606] Step A: Preparation of 2-n-ftert-butoxvcarbonvl')piperidm-4"vD-2-f 6-( 4-

methvlthiazol-2-yiarmnoV5~-phenoxypyridm-3-vlfhio)acetic acid: Prepared according to the 

method of Example Example 70, Step B, using tert-butyl 4-(2-ethoxy-l-(6-(4-methylthiazol-2-

ylamino)-5-phenoxypyridin-3-ylthio)-2-oxoethyl)piperidine-l-carboxylate (1.51 g5 2.59 mmol) 

and 4N NaOH (15 mL); (1.42 g, 98.6% yield). 

[00607] Step B: Preparation of tert-butvl 4-f2-(ethvlammoVl-(6~f4-methvithiazoi-2-

v1ammn^-5-phenoxvpvridm-3-vlthioV2-oxoethvl)piperidine-l-carboxvlate: Prepared according 

to the method of Example 71, using ethyl carbonochioridate (0.0292 g3 0.269 mmol), and 

ethanamine: (0.034 g, 21.6% yield). 

[00608] Step C: Preparation of N-ethvl-2-(6-(4-methvlthia2ol.-2~vlaniino>-5-

phenoxvpvridm-3-vIthioV2-{piperidm-4-vP)acetamide bisf2.2.2-trifluoroacetate'): Prepared 

according to the method of Example 225, Step D, to provide the title compound (0.040 g, 96% 

yield). *H NMR (d«-DMSO) 5 8.53 (m, 1H), 8.20 (m, IH), 8.17 (d, IH), 8.02 (t, IH), 7.42 (t, 

2H)5 7.29 (d, IH), 7.17 (t, IH), 7.07 (d, IH), 6.65 (s, IH), 3.33 (4 IH), 3.25 (t, 2H)S 2.97 (m? 

2H), 2.84 (m, 2H), 2.24 (s, 3H), 2.15 (d, 1H), 1.90 (m, IH), 1.69 (d, IH), 1.36 (m, 2H), 0.88 (t, 

3H). 

[00609] The following compounds were prepared according to the method of Example 

237, Steps B and C, 
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Example Rw Name NMR Data 
238 2-(6-(4~methylthiazol-2-

y]amino)-5-phenoxypyridin-3-
ylthio)-2-(piperidin-4-yl)-l-
(pyrrolidin-l-yl)ethanone 
bis(2J2,2-trifiuoroacetate) 

]H NMR (dg-DMSO) 8 8.51 (m, IH), 
8.14 (m, 2H), 7.43 (t, 2H), 7.20 (t, 
IH), 7.15 (d, IH), 7.10 (d, 2H), 6.65 
(s, IH), 3.65 (d, IH), 3.40 (m, 2H), 
3.31 (m, IH), 3.20 (m, 2H), 3.04 (m, 
IH), 2.84 (m, 2H); 2.31 (m, IH), 2.24 
(s, 3H), 1.95-1.78 (m, 2H), 1.46-1.25 
(m, 2H) 

239 •Si 1 -(xndolin- l-yl)-2-(6-(4-
m ethyithi azo I -2-y 1 am ino)-5-
phenoxypyridin-3-ylthio)-2-
(piperidin-4-yl)ethanone 
bis(2,2,2-trifluoroacetate) 

5HNMR (C0CI3) 8 9.45 (bs, IH), 
9.15 (bs, IH). 8.13 (d, IH), 8.04 (d, 
IH), 7.30-7.03 (m, 9H), 6.46 (s, IH), 
4.19 (m, IH), 4.04 (m, IH), 3.53 (m, 
IH), 3.37 (4 2H), 3.19 (m, 2H), 2.84 
(m, 2H), 2.63 (d, IH), 2.43 (s, 3H), 
2.02 (m, 2H), 1.70 (m, IH), 1.55 (m, 
IH) 

240 1 -(7-azabicyclo[2J2. IJhepian-
7-yi)-2-(6-(4-methylthiazol-2-
ylammo)-5 -phenoxypyridm-3 -
ylthio)-2-(piperidin~4~ 
y])e£hanone bis(2,2,2-
trifluoroacetate) 

'H NMR (CDCI3) 5 9.45 (bs, IH), 
9.09 (bs, IH), 8.16 (s, 1H), 7.41 (t, 
2H), 7.34 (s, IH), 7.18 (ra, 3H), 6.46 
(s, IH), 4.56 (m, IH), 4.03 (m, IH), 
3.50 (m, IH), 3.35 (m, IH), 3.28 (d, 
IH), 2.82 (m, 2H), 2.52 (m, IH), 2.43 
(s, 3H), 1.95 (m, 2H), 1.68 (m, 2H), 
1.55-1.35 (m, 6H), 1.26 (m, 2H) 

241 6" I -(2-methylpiperidin-1 -yl)-2-
(6-(4-metbyIthiazol-2-
ylammo)-5-phenoxypyridm-3-
yIth}o)-2-(piperidirie-4» 
yI)ethanone bis(2,2,2-
trifluoroaGetate) 
^mixture of diastereomers 

'HNMR (CDCI3) 5 8.14 (d, IH). 7.39 
(t, 2H), 7.30 (s, 1H), 7.16 (m, 3H), 
6.47 (s, IH), 4.76 (bs, 0.5H), 4.35 (m, 
0.5H), 4.12 (bs, 0.5H), 3.65-3.25 (m, 
3H), 3.10 (m, 0.5H), 2.85 (m, 2H), 
2.60 (m, IH), 2.43 (s5 3H)S 2.10-1.85 
(m, 2H), 1.71-1.35 (m, 6H), 1.27-0.92 
(m, 6H) 
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Example 242 
-2-v1ammoVS>phenoxvpvridin-3-vithio¥pwidm-2-

OH 

[00610] Step A: Preparation of tert-butvl 4-0"6-f4-phenethvIthiazoi-2-YlammoV5-
phenoxvpvridin-3-vlthio¥pvridin-2-vnmethvi>piperidine-1 -carboxyiate: Prepared according to 
the method of Example 16 from methyl 3 -(6-(4-phenethyIthiazol -2-y lamino)-5 -phenoxypyridin-
3-ylthio)propanoate, potassium 2-methylpropan-2-olate5 and tert-butyl 4-
((methylsuifonyloxy)(pyridin-2-yl)methyl)piperidine-l-carboxylate. 
[00611] Step B: Preparation of N~f4-phen.ethvltbiazol-2-viy3-phenoxy-5~rtHperidin-4-
vhpyridm-2^vDmethvlthio)p vridin-2-aniine: Prepared according to the method of Example 225, 
Step C, 
[00612] Step C: Preparation of 2-('4-('C6-f4-phenethvIthiazol-2-vlamino)-5-phenoxvpvridin-
3-vjthjo¥pvridm-2-vlkaethviyiperidin-l-vr)ethanoi: Prepared according to the method of 

Example 230. JH NMR (d6-DMSO) 8 10.95 (bs, IH), 9.61 (bs, IH), 8.41 (d, IH), 8.79 (d, IH), 
7.67 (dt, IH), 7.42 (t, 2H), 7.30-7.24 (m, 8H),6.92 (m, 3H), 6.64 (s, IH), 5.25 (s, IH), 4.15 (s,. 
IH), 3.71 (m, 2H), 3.51 (m, 2H), 3.10-2.80 (m, 8H)5 2.29 (ms 2H), 1.66 (m, 1H)? 1.46 (m, IH). 

Example 243 
2-(4-ff3-methvl--1.2.4-oxadiazol-5-vl¥6-r4-metbvlthia2ol-2-vlaminoV5"T>henoxvpvridm-3-

vlthio'imethvBpiperidin-- i -vDethanoi dihvdrochloride 

[QG613] Step A: Preparation of tert-butyl 4-ff3~rnethyj" 1.2-4~oxadlazoi~5-
methvlthiazn?-9.-vlammoV5-phenoxvpvridin-3-vlthio)methvl')piperidine-'l-carboxylate: Placed 2-
(l-(tert-butoxycarbonyI)piperidin-4-yl)-2-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-
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ylthio)acetic acid (.250 g, 0,449 mmol), N-ethyl~N4sopropyIpropan-2~amme (0.0638 g, 0.494 

mmol) in DMF (10 mL) and added N-((dimethylamino)fluoromethylene)-N-

methyimethanaminksm hexafluorophosphate(V) (0.119 g, 0,449 mmol) and stirred for 30 

minutes. Added N-hydroxyacetamidine (0.0366 g, 0,494 mmol) and heated to 110 °C for 4 days. 

The reaction was diluted with EtOAc and washed with water, dried, filtered and- concentrated. 

The residue was purified by reverse phase chromatography to provide the title compound (0.122 

g, 35.6%) Product was contaminated with -15% acid. Crude material was used in Step B. 

[00614] Step B: Preparation of 5~fG-methvl-l.2.4-oxadia2:oI-5-vl¥piperidm--4~ 

vnmethvlthio)-N-(4-methvlthia2ol-2-vlV3-phenoxvpyridin-2-amine: Prepared according to the 

method of Example Example 225, Step D. 

[00615] Step C: Preparation of provide 2-f4-(Y3-m6tihvl-l .2.4-oxadiazoI-5-Yl¥6-f4-

methvlthiazol-2-vlamino>-5-phenoxvT}vridrD-3-vlthio)m.ethv3')piperidin-l-vDethanol 

dihvdrochloride: Prepared according to the method of Example 230. lH NMR (CDClj) 5 11.96 

(bs, IH), 8.02 (s, IH), 7.44 (t, 2H), 7.25 (t5 IH), 7:09 (d, 2H), 6.98 (s, 1H), 6.48 (s9 IH), 4.64 (s, 

IH), 4.03 (m, 3H), 3.82 (d, 1H)S 3.62 (d, IH), 3.13 (s, 2H), 2.75 (m, 2H), 2.60 (d, IH), 2.40 (s, 

3H), 2.29 (s, 3H), 2.21 (m5 2H), 1.67 (m9 2H). 

Example 244 
4-methyl-N-f3-Phenoxv-5-n-(pvridm-2-v0ethvithio)pvridtn-2-vDthiazoI--2-amine hydrochloride 

[00616] 4-Methyl-N-(3-phenoxy-5-(l-(pyridm-2-yl)ethyltliio)pyridin-2-yl)thiazol-2-amme 

hydrochloride prepared in Example 33 was purified by chiral chromatography to give two 

enantiomers. Enantiomer 1, *HNMR (CDQ3) 5 8.58 (d, IH), 8.09 (m, 1H), 8.04 (d3 1H)S 7.58 (d, 

2H), 7.45 (t, 2H), 7.23 (t, XH), 7.02 (d, 2H), 6,95 (4 IH), 6.97 (s. IH), 4.67 (q, 1H), 2.28 (s5 3H), 

1.62 (d, IH). Enantiomer 2, *H NMR (CDCI3) 5 8-58 (da IH), 8.09 (m, 1H), 8.04 (d, 1H), 7.58 (d, 

2H), 7.45 (t 2H), 7.23 (t, IH), 7.02 (d, 2H), 6.95 (d, IH), 6.97 (s, IH), 4.67 (q, IH). 2.28 (s, 3H), 

1.62 (d, IH). 

[00617] Following the method of Example 16 the following compounds were made: 
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Example R& Name NMR Data 
245 N-(5-(3-(dimethykmino)-

I-phenyIpropylthio)-3-
phenoxypyridin-2-yl)-4-
methylthiazol-2-amine 
dihydrochloride 

!H NMR (d6-DMSO) 5 10.41 (bs, IH), 
8.04 (d, IH), 7.42 (t, 2H), 7.29-7.17 (m, 
6H), 6.96 (d, IH), 6.93 (d, 2H), 6.72 (s, 
IH), 4.33 (t, IH), 2.56 (m, IH), 2.88 Cm, 
IH), 2.71 (d, 6H), 2.28 (m, 2H), 2.25 (s, 
3H). Mass spectrum (esi) m/z ~ 457.2 
(M+H-2HC1) 

246 5-((5-cyclopropyl-l,3,4-
thiadiazoI-2-
yl)methylthio)-N-(4-
metbyIthiazol-2-yl}-3-
phenoxypyridin-2-amine 
hydrochloride 

!H NMR (ds-DMSO) 5 8.16 (d, IH), 7.74 
(t, 2H), 7.31 (d, IH), 7.21 (t, IH), 7.04 (d, 
2H), 6.75 (s, IH), 4.54 (s, 2H), 2.45 (m, 
IH), 2.27 is, 3H), 1.18 (m, 2H)S 0.94 (m, 
2H); Mass spectrum (esi) m/z — 453.4 
(M+H-KCiy 

247 •P-N 5-((l ?2,4-oxadiazol-3-
yl)tnethylthio)-N-(4-
methylthiazol-2-yl)-3-
phenoxypyridm-2-amme 
hydrochloride 

*H NMR(dfi-DMSO) S 9.52 (s, IH), 8.16 
(d, IH), 7.45 (t, 2H), 7.32 (d, IH), 7.22 (t, 
IH), 7.07 (d, 2H), 6.76 (s, IH), 4.29 (s, 
2H), 2.27 (s, 3H); Mass spectrum (esi) 
mix = 397.6 (M-rH-HCi) 

248 
-OLJK 

5-((5-raethyIisoxazoI-3-
yl)methyItbio}-N-(4-
methylthia2ol-2-yl)-3-
phenoxypyridin-2-amine 
hydrochloride 

lH NMR (d^-DMSO) 5 8.15 (d, IH), 7.74 
(t, 2H), 7.25 (d, IH), 7.22 (t, IH), 7.06 (d, 
2H)} 6.75 (s, IH), 6.33 (s, IH), 4.09 (s, 
2H), 2.32 (s, 3H), 2.27 (s, 3H); Mass 
spectrum (esi) m/z = 410.6 (M+H-HCI) 

249 

°Y^x 
5-((3,5-dimethylisoxazol-
4-yi)methylthio)-N-(4~ 
methylthiazol-2-yl)-3-
phenoxypyridin-2-amine. 
hydrochloride 

5H NMR (dfi-DMSO) 6 8.08 (d, IH), 7.43 
(t, 2H), 7.24 (ds IH), 7.22 (t, IH), 7.03 (d, 
2H), 6.76 (s, IH), 3.91 (s, 2H), 2.27 (s, 
3H), 2.12 (s, 3H), 2.02 (s, 3H); Mass 
spectrum (esi) m/z ™ 424.6 (M-KH-HCi) 

250 .& -~H 
Jl v 

5-((5-chioro-I,2,4~ 
thiadiazol-3~ 
yl)methylthio)-N-(4-
methyithiazol-2-yl)~3-
phenoxypyridinr2-amine 
hydrochloride 

*H NMR (de-DMSO) 8 8.50 (d, IH), 7.66 
(d,.lH), 7.43 (t, 2H)« 7.18 (t, IH), 7.12 (d, 

' 2H), 6.73 (s, IH), 4.85 (s, 2H% 2,27 (s, 
3H); Mass spectrum (esi) m/z — 447.6 
(M+H-HCI) 

251 n N-(5-(isoquinolin-] -
ylmethylthio)-3-
phenoxypyridin-2-yl)*-4-
methylthiazol-2-amine 
dihydrochloride, 

>H NMR (d6-DMSO) 5 8.47 (d, 1H), 
8.41 (d, IH). 8.20 (m, 2H). 8.03 (m, 2H), 
7.84 (t, IH), 7.41 (t, 2H), 7.19 (t, IH), 
6.92 (d, 2H), 6.89 (s, IH), 6.74 (s, IH), 
4.93 (s, 2H), 2.27 (s, 3H). 
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252 N-(4-((6-(4-methyithiazo1-
2-ylammo)-5-
phenoxypyridin-3-
ylthio)methyl)thiazoI-2-
yi)acetamide 
hydrochloride 

!HNMR(d6-DMSO}5 12.11 (s„ IH), 
8.10 (da IH), 7.39 (t3 2H), 7.20 (t, IH), 
7.04 (d, IH), 7.01 (d? 2H), 6.72 (ra, 2H), 
4.06 (s, 2H), 2.26 (s, 3H)? 2.12 (s, 3H). 

[00618] Following the procedure in Example 16 and using methyl 3-(6-(4-methyltIiiazoI-
2-ylammo)-5-(phenylthio)pyridin-3~ylthio)propanoate hydrochloride (Example 90) the following 
compounds were made: 

Exampie R* Name NMR Data 
253 Jp-H N-(5-((5-cy clopropy 1-1,3,4-

thiadiazol-2-yI)methylthio)-3-
(pbenylthio)pyridm-2-yl)-4-
methylthiazol-2-amine 

lH NMR (d6-DMSO) 8 8.29 (bs, 
IH), 7.44-7.31 (m, 6H)S 6.57 (s, 
IH), 4.49 (s, 21-1), 2.46 (m, IH), 
2.21 (s, 3H), 1.18 (m, 2H), 0.95 
(m, 2H) 

254 
"~1 

4-meihyl-N~(5-((5~ 
methylisoxazol-3-
yI)methylthio)-3-
(phenylthio)pyridm-2-
y])thiazo]-2-aroine 

lH NMR (dg-DMSO) 5 8.30 (s, 
1H), 7.73-7.31 (m, 6H), 6.63 (s, 
IH), 6.12 (s, 1H), 4.09 (s, 2H), 
2.33 (s, 3H)5 2.23 (s, 3H) 

255 N-(5-((3,5-dimethyHsoxazol-
4-y 1 )meth y Ithi o)- 3 -
(phenyl£hio)pyridin-2-yl)-4-
mechylthiazol-2-amine 

!H NMR (dg-DMSO) 8 8.24 (s, 
IH), 7.44-7.30 (m, 6H); 6.63 (s, 
1H), 3.87 (s, 2H), 2.23 (s, 3H), 
2.09 (s, 3H), 1.96 (s, 3H) 

Example 256 
2-f6-^4-methvithia2o^2-vlamfno>-5-phenoxvpyridin-3-vIthio>-l-/P'Vrroh'din-3-vl>ethanone 

hydrochloride 

[00619] Sten A: Preparation of 2-chloro-1 -fcvrrolidin-1 -yDethanone: A solution of mL2-
chloroacetyl chloride (1.409mL mL, 17.71 mmol) and THF (50 mL)was cooled to 0 °C and 
pyrrolidine (1.259 g, 17.71 mmol) was slowly added and stirred at ambient temperature for 3 
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hours. Partitioned between CH2CI2 and water, and the organic layer was separated, dried, filtered, 
and concentrated to give the title compound (1.73 g, 66.19% yield) as a clear oil. 
[00620] Step B: Preparation of 2-f6"r4-methvithiazol-2-YlamirioV5-r)henoxvPvridiB-3-
vltbioV 1 -(nvrrolidm-1 -ypethanone hydrochloride: Prepared according to the method of Exampie 

16, NMR (dg-DMSO) 6 8.21 (d, 1H), 7.45 (t 2H), 739 (d, IH), 7.23 (t, IH), 7.13 (d, 2H), 

6.83 (s, IH), 3.83 (s, 2H), 3.41 (t, 2H), 230 (s, 3H), 1.82 (m, 2H), 1.73 (m, 2H). 
[00621] Following the method of Example 32, Step A, and Example 16, the following 
compounds were made: 

Example R6 Name NMR Data 
257 

; V 
N-(2-(dimethylamino) 
ethyl)"N-methyl-2-(6~(4-
m ethyl th iazol -2-y lam ino)-
5 -phen oxypyri d in-3 -
ylthio)acetamide 
dihydrochloride 

'HNMR(d6-DMSO)5 9.77 (bs, 
IH), 8.19 (d, IH), 7.42 (m, 3H)5 
7.19'(d, 2H), 6.69 (s, IH), 3.93 (s, 
2H)9 3.59 (t, 2H), 3.17 (q, 2H), 
3.00 (s, 3H), 2.76 (d, 6H), 2.25 (s, 
3H). 

258 

r"Y®0f 
1 -(4-methy Ip iperazin-1 -
yl)-2-(6-(4-methylthiazol-
2-yIamino)-5-
phenoxypyridin-3-
ylthio)ethanone 
dihydrochloride 

SH NMR (dfi-DMSO) 8 9.S6 (bs, 
IH), 8.21 (d, IH), 7.42 (m, 3H), 
7.16 (t, 1H), 7.06 (d, 2H), 6.64 (s4 
IH), 435 (m, IH), 4.10 (m, 1H), 
3.93 (d. 2K), 3.43 (in, 2H)> 331 
(m, IH), 3.04 (m, IH), 2.87 (m, 
2H), 2.81 (s, 3H), 2.24 fs, 3H) 

259 

H 

2-(6-(4~mefhyithiazol~2- * 
ylamino)-5~ 
phenoxypyridin-3-ylthio)-
N-(2-(pyrrolidin-l-
yl)ethyl)acetamide 
dihydrochloride 

lH NMR (de-DMSO) 5 9.S4 (bs, 
IH), 8.34 (t, IH), 8.IS (d, IH), 
7.43 (t, 2H), 738 (d, 1H)S 7.19 (t, 
IH), 7.07 (d. 2H), 6.64 (s, IH), 
3.55 (s, 2H), 3.52 (m, 2H), 3.34 
(q, 2H), 3.13 (q, 2H), 2.94 (m, 
2H), 2.23 (s, 3H), 1.96 (m» 2H)S 
1.82 (m, 2H) 
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Example 260 

.{5-rn.l-DioxQ-hexahvdro-]X.6-thiopvran-4-vlVpvridin-2-vl-methvisulfanvI]-3-phenoxv-pvridin-2-

v1>«f4»methvI-thiazoI"2-v1VatnLine dihydrochloride 

HC 

[00622] Step A: Preparation of pvridm-2-vlftetrahvdro-2H-£hiopvran-4--vfimethanol: 

Prepared according to the method of Example 225, Step A, from 2-bromopyridineand tetrahydro-

2H-thiopyran-4-carbaldehyde. 

[00623] Step B: Preparation of fl,l-Diox:o-hexahvdro-lA.^"tfaioi>vran-4-vl>-pvridip-2"Vl" 

methanol: Placed pyri.din-2-yl(tetrahydro-2H-thiopyraii-4-yl)methanol (L560 g, 7.453 mmol) in 

glacial acetic acid (2 mL). Sodium perborate tetrahydrate (2.293 g, 14.91 mmol) was added and 

stin-ed for IS hours. The reaction was partitioned between saturated sodium bisulfite and CH2CI2. 

The solids were filtered off, washed with water and dried to afford the title compoimd (1.233 g, 

6S.56% yield) 

[5)0624] Step C: Preparation of methanesulfomc acid n.l~dioxo-hexahvdro-l?i6-thiopvran-

4-viypvridin~2"yl-methvl ester: Prepared according to the method of Example 225, Step B. 

[00625] Step D: Preparation of l5-rd.l-rHoxO"hexahvdro-lX6-thioovran-4-vlWvridm-2-

yl-methvlsuIfanvll-3-phenoxY--PYridm-2-vH-(>4-methvI-thiazol-2-vlVamine dihvdrochloride: 

Prepared according to the method of Example 16 using methyl 3 -(6-(4-methylthiazoi-2-y lamino)-

5-phenoxypyridm-3-yIthio)propanoate. 3H NMR (ds-DMSO) 6 S.47 (d, IH), 8.02 (d, iH), 7.76 

(ts IH), 7.43 (t, 2H), 7.29 (t, 2H), 7.20 (t IH), 7.01 (d, IH), 6.95 (d, 2H)f 6.70 (s, IH), 4.45 (d, 

IK), 3.21-2.95 (ma 5H)„ 2.36 (m, IH), 2.25 (s, 3H), 1.85 (m, IH), 1.74 (m, IH), 1.61 (rn, IH). 

Example 261 
N-{/5-bromo-3-phenoxvpvridin-2-vl'>-4-f2-fmethvlthjo>ethv1'>thiazol-2-amine 

N N 

[00626J Step A: Preparation of l-chloro^-Cmethvlthio^butaxi-S-oBe: LDA prepared from 

diisopropylamine (12.44 g, 123.0 mmol) and butyl lithium (44.71 mL, 111.8 mmol) combined in 



.166 

THF (100 mL) at -78 °C was added dropwise to a solution containing methyl 3-

(methylthio)propanoate (3.00 g, 22.36 mmol), and chloroiodomethane (15.77 g. 89-42 mmol) in 

THF (100 mL) at -78 °C over 30 minutes. The reaction was stirred for an additional 10 minutes 

then added a solution of acetic acid 30 mL in THF (200 mL) keeping the temp below -65 °C. The 

solution was stirred for 10 minutes and partitioned between EtOAc and brine. The organic layer 

was washed with saturated bicarbonate, concentrated and purified by silica gel to give the title 

compound (1.021 g, 29.92% yield). 

[60627] Step B: Preparation of 5~bromo-N~f4-f2-(m8thvlthiQlethvI)thiazol"2-yl)-3-

phenoxypvridin-2-amme: Prepared according to the method of Exampie 7, Step E. lH NMR (d$-

DMSO) 8 10.96 (bs, IH), 8.22 (d, IH), 7.43 (t, 2H), 7.40 (d, IH), 7.21 (L IH), 7.10 (d, 2H), 6,74 

(s, IH), 2.83 (m, 2K), 2.77 (m, 2H), 2.06 (s> 3H). 

(1.132 g, 2.680 mmol) was dissolved in CH-.;Cl2 (25 mL) and cooled to 0 °C. MCPBA (1.98 g, 

8.04 mmol) was added and stirred at ambient temperature overnight. The reaction was quenched 

with sodium bisulfite and extracted with CH2CI2. The organic layer was washed with saturated 

sodium bicarbonate, dried, filtered, and concentrated. The residue was purified by silica gel (15-

40% EtOAc in hexanes) to provide the title compound (0.503 gs 41.31% yield). !H NMR. (ds-

DMSO) 8 11.05 (bs, IH), 8.20 (d, IH), 7.43 (t, 2H), 738 (m, IH), 7.20 (t, IH), 7.09 (d, 2H), 6.79 

(s, IH), 3.43 (ms 2H), 3.00 K 2H), 2.97 (s, 3H). 

4-methyf-N-G-phenox.v-5-n-('piperidm-4-yDethyfthio')pwidin-2-vDthia£oI~2-amine bisC2.2,2-

Exaraple 262 
N-f5-bromo-3-Dhenoxvpvrtdin-2-vn-4-f2-(/methvlsulfonvnethvnthia2oI-2-amine 

[00628] 5-Bromo-N-(4-(2-(methylthio)ethyl)thiazol-2-yl)-3-phenoxypyridin-2-amini 

Example 263 

trifl uoroacetate") 
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[0062.9] Step A: Preparation of tert-butvl 4-n4iydroxvethyi>piperidme-l-carboxyiate; 

Placed tert-butyl 4-formylpiperidine-1 -carboxyiate (2.00 g, 9.38 mmol) in THF (40 mL) and 

cooled to -78 °C. Slowly added methylmagnesium bromide (3.44 mL, 10.3 mmol) stirred for 1 

hour. Slowly added saturated ammonium chloride and extracted with CH2CI2. Concentrated and 

redisolved in 5% MeOH in CH2C12. Added ether and filtered off solids. Concentrate filtrate to 

give the title compound (1.94 g? 90.2% yield) 

[00630] Step B: Preparation of tert-butvl 4-fl-fmethvlsuifonvloxvtethvFlmperidine-1 -

carboxyiate: Prepared according to the method of Example 225, Step B. 

[00631] Step C: -Preparation of 4-methvl-N-(3~phenoxy-5-C 1 -Cprperidm~4-

vnethvlthio)r?vridin-2-vnthiazol-2-amine bisf2.2-2~trifluoroacetate1: A nitrogen purged vial was 

charged with • methyl 3-(6-(4-methylthiazol~2-ylamino)-5-phenoxypyridin-3-ylthio)propanoate 

(.150 g, 0.374 mmol) and THF (5 mL). Potassium 2~me thy lpropan-2-o 1 ate (0.934 mL, 0.934 

mmol) was added and stirred at ambient temperature for 30 seconds. Tert-butyl 4-(l-

(methylsulfonyloxy)ethyl)piperidine-l-carboxylate (0.244 g, 0.467 mmol) was added and stirred 

at ambient temperature under nitrogen for 20 hours. Saturated NH4CI was added and extracted 

with CH2C12- The organic layer was dried, filtered, and concentrated. The residue was dissolved 

in CH2CI2 (5 mL) and TFA (2 mL) was added and stirred for 1 hour. The reaction was 

concentrated and purified by reverse phase chromatography (with 0.1% TFA) to provide the title 

compound (0.0363 g, 14.8% yield). lH NMR. (d^-DMSO) § 8.57 (bs, IH), 8.23 (bs, IH), 8.18 (ds 

IH), 7.42 (t, 2H), 7.34 (d, IH), 7.19 (t, IH), 7.07 (d, 2H), 6.64 (s, IH), 3.26 (d, 2H)> 3.13 (ms 

IH), 2.80 (m, 2H), 2.24 (s, 3H), 1.87 (m, 2H)S 1.67 (ms 1H), 1.47 (m, 2H), 1.15 (d, 3H). 

Example 264 
N~f5-fbenzvloxyV3-fpheny1lhio)pvridm-2-viy4-methvlthiazQl-2--aHiine hydrochloride 

[00632] Step A: Preparation of 5-rbenzvloxv>--2-chloropvridine: 6-Chloropyridin-3-ol 

(30.00 g, 231.6 mmol), 1 -(bromomethyl)benzene (43.57 gs 254.7 mmol), and potassium 

carbonate (80.01 g, 579.0 mmol) were added to DMF (500 mL) and stirred at ambient 

temperature overnight. Water was added and extracted with ether. The organic phase was 
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washed with IM NaOH, dried, filtered, and concentrated to provide the title compound (50.8 g, 

99.86% yield). 

[00633] Step B: Preparation of S-fbenzvloxvlpyridm^-amine hydrochloride: To a nitrogen 

purged solution of mL Pd2(dba)s (10.19 g, 11.12 mmol), S-(benzyloxy)-2~chloropyridine (48.87 

g, 222.5 mmol), (2-diphenyl)dicyclohexyl~phosphine (7.797 g, 22.25 mmol) and THF (700 mL) 

was added lithium hexamethyi disilazide (267.0mL mL, 267.0 mmol). The reaction was heated at 

65 °C overnight and cooled to ambient temperature. IM HCI (250 mL) was added and stirred for 

30 minutes. Saturated sodium bicarbonate was added slowly. The mixture was extracted several 

times with CH^Ck, dried, filtered, and concentrated to give the title compound (52.1 g, 98.94% 

yield).. 

[006341 Step C: Preparation of 5-rben2vloxvV3-bromopvridin-2-amine: 5-

(Benzyloxy)pyridin-2-amine hydrochloride (52.3 g, 221 mmol) and sodium acetate (45.3 g5 552 

mmol) were dissolved in acetic acid (300 mL). Bromine (11,3 mL, 221 mmol) was added sJowly 

and stirred at ambient temperature for 18 hours. After an aqueous workup, the material was 

purified over silica gel to give the title compound (10.5 g. 17.0% yield). 

[00635] Steps D-F: Preparation of 5-fben2vloxvV3-bromo-N-f4-methvll3iiazol-2-

vlYpvridin-2-amine: Prepared according to the method of Example 7, Steps C- E. 

[00636] Step F: Preparation of 5-rbenzyloxvVN--r4-methvlthiazol-2-vlV3-

fphenvlthiolpvridin-2-amine: Prepared according to the method of Example 8 to give the title 

compoimd (2.80 g, 60.5% yield). NMR (d^-BMSO) 8 8.22 (s, 1H)S 7.57 (bs3 IH), 7.49-7.30 

(m, 1 IH), 6.68 (s, IH), 5.18 (s, 2H)> 2.25 (ss 3H); 

Example 265 
4-methy]-N-f3-(phenvlthioV5~f2-fpiperidm-4~vi')ethv0pyridin-2-vl'YthiazoI-2-amme bis(2.2.2-

trifluoroacetate) 

[00637] Prepared according to the method of Exampie 193, .Steps A-C, using 5-bromo-N-

(4-methylthiazol-2-yi)-3-(phenyIthio)thiazoIe-2-amine and Tert-butyl 4-(2-oxoethyI)piperidine-

I -carboxyiate as the starting materials, XHNMR (dg-DMSO) 5 8.53 (bs, IH), 8.27 (s, IH), 8.22 
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(bs, IH), 7.76 (bs, IH), 7.36 (t, 2H), 7.28 (t, IH), 7.23 (d, 2H), 6,60 (s, IH), 3.25 (d, 2H), 2.82 (q, 

2H), 2.53 (t, 2H), 2.21 (s, 3H), 1.82 (m, 2H), 1.51 (m, 3H); 1.27 (m, 2H). 

Example 266 

2.2-dnriethvI-3-f2-f3-phenoxv-5-{'thienor3.2-b"ipvridin-7-vlthio>Pvridm-2-viamino"Yt:hiazol-4-
vl)propanoic acid 

[00638] Step A: Preparation of methvl 3-f2^5-bromo-3-phenoxvpvridm--2--

vl.amino")thiazol-4-vlV2.2-dimethvloro-panoate: Prepared according to the method of Example 7, 

Step E. 

[00639] Step B: Preparation of methyl 3-(2-(5-0-methoxv-3-oxopTQPvIthioy3~ 

phenoxvpvridm-2-yiamino)thi3zoi~4-yIV2.2-dirnethylproparioate: Prepared according to the 

method of Example 13. 

[00640] Step C: Preparation of methvl 2-2-dimeihyl~3-{2-(3-phenoxy~5-fthieno[3-2-

blpvridin-7-vlthio'tovridin-2-vlammo>thiazol~4-vl>proT>anoate: Prepared according to the method 

of Example 127. 

[00641] Step D: Preparation of 2.2-dimethyl-3"(2-f3~phenoxv-5-(thienor3.2-b"ipyridm-7-

vlthio')pvridin-2-ylam.ino<)thiazol-4-vnpropanoic acid: Prepared according to the method of 

Example 45 to provide the title compoimd (0.024 gs 88% yield). !H NMR (CDCU) 8 8.44 (d, 

IH), 8.29 (d, IH), 7.71 (d, IH), 7.54 (d, IH), 7.31-7.24 (m, 3H), 7.09 (t, IH), 7.01 (d, 2H), 6.71 

(d, IH), 6.45 (s, IH), 2.93 (s, 2H), 1.05 (s, 6H). 

Example 267 
tert-butvl 4-C5-G-phenoxv-5-Cpyn'din-2-vlthio'?Pvridm-2-vlaniino')-1.2.4-thtadi'azo?-3-vnp?peridfne-l-

carboxyiate 
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[00642] Step A: Preparation of 2~f2-fpvridm-3-vDdisulfanvDpvridme: Prepared according 
to the method of Example 162, Step A from 5-broxno-3-phenoxypyridi»-2~aniirie. 
[00643] Step B: Preparation of tert-butvl 4-f5~f3-phenQxy-5~fpvridin-2-vlthio>PYridm-2-
viamino>-l .2.4-thiadiazoi-3-yl")piperidiiie-1 -carboxyiate: A solution of pyridine (0.493 mL, 6.09 
mmol), (Z)-tert-butyl 4-(cMoro(methy2sulfonyloxyimmo)methyl)piperidxne-l-carboxyIate (0.165 
gs 2.03 mmol), and CH3CN (4 mL). The reaction was heated to 40 °C for 40 minutes. 3-phenoxy-
5-(pyridm-2-ylthio)pyridm-2-amine (0.400 g, 1.35 mmol) -was added and stirred at 50 °C over the 
Weekend. The reaction was cooled to ambient temperature and poured into saturated aqueous 
NaH.COs and extracted with EtOAc. The organic layer was dried with sodium sulfate, filtered, 
and concentrated . The residue was purified on silica gel (20-25% EtOAc in hexanes) to provide 

the title compound (0.598 g, 78.5% yield). ]H NMR (d6-DMSO) 5 12.33 (s5 IH), 8.39 (m, 1H), 
S.37 (m, IH), 7.66 (dt, IH), 7.47 (<L IH), 7.42 (t, 2H), 7.21-7.11 (m, 5H), 3.96 (d5 2H); 2.9S (m, 
3H)S 1.97 (m, 2H), 1.64 (m, 2H), 1.40 (s, 9H). 
[00644] Following the method of Exampie 267 the following compounds were made: 

Example R|J Name NMR Data 
268 iBu 3-isobutyI-N-(3-phenoxy-

5-(pyridin-2-
y lthio)pyri din-2-y 1)-1.2,4-
thiadiazoI-5-amme 
dihydrochloride 

'H NMR (d6-DMSO) 5 S.3S (m; 2H), 
7.67 (dt, IH), 7.47 (d, IB), 7.42 (t, 2H), 
7.21-7.11 (m, 5H)S 2.63 (d, 2H), 0.92 (d, 
6H) 

269 iPr 3-isopropyI-N-(3~ 
phenoxy-5-(pyridin-2-
y lthio)pyridin-2-yl)-1.2,4-
thiadiazol-5-amine 

>H NMR (dg-DMSO) S 12.30 (bs, 1H), 
S.39 (m, 2H), 7.66 (dt, IH), 7.48 (d, 
IH), 7.42 (t5 2H), 7.21-7.11 (m, 5H), 
3.08 (m, 1H), 1.29 (d, 6H) 

270 *b N-(3-phenoxy-5-(pyridin-
2~yithio)pyridin-2-yI)-3-
(tetrahydrofuran-2-yI)-
l,2,4-thiadiazo!-5-amirie 

]H NMR (dg-DMSO) 5 12.30 (s, IH), 
8.40 (4 IH), 8.37 (mf IH), 7.66 (dt, 
IH), 7.42 (t, 2H), 7.42 (t, 2H), 7.21-7.11 
(m, 5H), 4.06 (t5 IH), 3.90-3.75 (m, 
3H), 3.60 (m, IH), 2.27 (q, 2H). 



171 

Example 271 
N-(3-phenoxv-5-fpwidh>2-vlth;io')pvndm-2-yIV3-foii3end[n-4-ylM.2.44hiadiazol-5-aimne 

trihydrochloride 

[00645] Tert-butyl 4-(5-(3~phenoxy-5~(pyridin-2~ylthio)pyridm-2-ylammo)'-l ,2.4-

tliiadiazol-3-yl)piperidine-l -carboxyiate " (0.587 g, 1.04 mmol) was dissolved in 1:1 

GH2CI2/2TIethanol and 4N HCI in dioxane added. The reaction was stirred at ambient temperature 

for 1 hour. The reaction was concentrated and dried in a vacuum oven to provide the title 

compound (0.473 g, 98.0% yield). 3H NMR. (d^DMSO) 6 12.39 (s, IH), 8.95 (bs, 1H), 8.80 (bs, 

IH), 8.39 (d, IH), 8.37 (ra, 1H), 7.67 (dt, IH), 7.47 (d, IH), 7.43 (t, 2H), 7.22-7.12 (m, 5H), 3.30 

(d, 2I-I), 3.16-2.99 (m, 3H), 2.17 (d» 2H), 1.98 (m, 2H). • 

Example 272 
I-C4-f5-f3-phenoxv-5-fpvridin-2-vIthio)pvridin-2-y]aminoVL2.4-tbiadia2ol-3-vnpiperidin-l-

vPethanone 

orx^jtxx 
A H 0 a 

[00646] 3-Phenoxy-N-(3-(piperidm-4-yl)-1,2,4-thiadiazol-5-yl)-5-(pyridin-2-yli±rio) 

pyridin-2-amme (0.075 g5 0.16 mmol), TEA (0.090 mL, 0.65 mmol), and acetic anhydride (0.017 

g, 0.16 mmol) were added to THF and stirred for 3hr. Water was added and extracted .with 

CH2CI2. The organic layer was dried, filtered, and concentrated. The residue was purified by 

silica gel (5% MeOH in CH2CI2) to provide the title compotxnd (0.044 g= 54% yield).!H MMR 

(dg-DMSO) 5 12.34 (s, IH), 8.38 (m, 2H), 7.67 (dt, IH), 7.48 (d, IH), 7.42 (t, 2H), 7.21-7.U (m, 

5H), 4.32 (d5 IH), 3.84 (d, IH), 3.19 (m, 1H), 3.05 (m, 1H)S 2.76 (t,.'lH), 2.01 (m, 5H)S 1.74 (m9 

IH), 1.59 (m, 1H)„ 

[00647] The following compounds were made according to the method of Example 272. 
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Exarapie Ra Name NMR Data ' 
273 

/ 
! 

0
 

\ 

2-methoxy-I -(4-(5-(3-
phenoxy-5-(piperidi-2-
ylthio)piperidi-2-
ylamino)~l}2,4-
thiadiazol-3-
yl)piperidine~l-
yl)ethanone 
dihydrochloride 

2H NMR (d6-DMSO) 5 12.34 (s, IH), ' 
8.39 (d, IH), 8.37 (m, IH), 7.67 (dt, 
1H), 7,47 (d, IH), 7.42 (t, 2H)S 7.21-
7.11 (m, 5H), 4.30 (da IH), 4.09 (q, 2H), 
3.81 (d5 IH), 3.28 (s, 3H), 3.18-3.03 (m, 
2H), 2.81 (m, IH), 2.01 (d, 2H), 1.73 
(m, IH), 1.63 (m, IH). 

274 J 1 2-(dimethy lam ino)-1 -(4-
(5 -(3 -p henoxy-5 -
(pyridin-2-
yIthio)pyridiri-2-
ylamino)-l,2,4~ 
thiadiazoI-3-
yl)piperidin-i-
yl)ethanone 
dihydrochloride 

lH NMR (dfi-DMSO) 5 12.34 (s, IH), 
9.54 (bs, IH), 8.39 (d, IH), 8.37 (ms • 

. 1H), 7.67 (dt, IH), 7.48 (d, IH), 7.43 (t, 
2H), 7.21-7.11 (m, 5H), 4.32 (m, 3H), 
3.65 (d, IH), 3.23 (m, IH), 3.14 (m, 
IH), 2.96 (t, IH), 2.81 (d, 6H)S 2.08 (d, 
2H)S 1.85-1.60 (m, 2H). 

275 o *y N,N-dimethyI-4-(5-(3« 
phenoxy-5~(pyridin~2-
ylthio)pyridin-2-
ylamino)-l,2,4~ 
thiadiazol-3-
yi)piperidine-l-
carboxamide 
dihydrochloride 

'HNMR (d&-DMSO) 5 12.34 (s, 1H), 
8.39 (d, 1H). 8.37 (mT IH), 7.66 (dt, 
IH), 7.47 (d, IH), 7.42 (t, 2H); 7.21-
7.11 (in, 5H), 3.58 (d, 2H), 2.96 (m, 
IH), 2.84 (t, 2H), 2.73 (s, 6H), 1.96 (m, 
2H), 1.74 (m, 2H). 

• 276 N,N~dimethyi-4-(5-(3~ 
phenoxy-5-(pyridm-2-
ylthio)pyridin-2-
yiarnmo)-l52,4-
thiadiazoI-3-
yl)piperidine-l-
sulfonamide 
dihydrochloride 

5H NMR (de-DMSO) 5 12.36 (s, IH), 
8.39 (d, IH), 8.37 (m, IH), 7.67 (dt, 
IH), 7.47 (d, IH), 7.42 (t, 2H), 7.21-
7.11 (m, 5H), 3.60 (d, 2H), 2.99 (m, 
3H), 2.75 (s, 6H), 2.06 (m, 2H), 1.77 
(m, 2H). 

277 2-methyi-l -(4~(5-(3-
phenoxy-5-(pyridin-2-
ylthio)pyridin-2-
ylamino)-l,2,4-
thiadiazol-3-
yl)piperidin-3-
yl)propan-l-one 
dihydrochloride 

lHNMR (dg-BMSO) 5 1234 (s, IH), 
839 (d, IH), 837 (m, IH), 7.66 (dt, 
IH), 7.47 (d, IH), 7.42 (t, 2H), 7.21-
7.11 (ra, 5H), 4.37 (d, IH), 3.98 (d, IH), 
3.20 (t, IH), 3.07 (rn, IH), 2.89 (m, IH), 
2.75 (t, IH), 2.02 (m, 2H), 1.70 (m, IH), 
1.57 (m, ! H), 1.00 (d, 6H). 

- 278 3-(l-
(methylsuifonyl)piperidi 

lH NMR (de-DMSO) S 1236 (s, IH), 
8.40 (d, IH), 837 (m, IH), 7.67 (dt, 
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n-4-yI)-N-(3-phenoxy-5~ 
(pyridin-2-
y Ith 2o)pyridin-2 -y l}~ 
l,2,4-thiadiazol-5«amme 
dihydrochloride 

IH), 7.48 (d, IH), 7.43 (t, 2H), 7.21-
7.11 (m, 5H), 3.59 (d, 2H), 2.95-2.86 
(m, 6H), 2.14 (d, 2H), LSI (m,2H). 

279 

0 

2-oxo-2-(4-(5-(3-
phenoxy-5-(pyridin-2~ 
ylthio)pyridm-2-
yiamino)-l5254-
tbiadiazoJ-3-
yi)piperidm-l -yl)ethyl 
acetate dihydrochloride 

'HNMR (ds-DMSO) 5 12.36 (s, IH), 
8.39 (d, IH), 8.37 (m,1H)S 7.66 (dt, 
IH), 7.47 (d, Hi), 7.42 (t, 2H), 7.21-
7. i 1 (ra, 5H), 4.79 (m, 2H), 4.26 (da 
IH), 3.75 (d, IH), 3.22-3.04 (m, 2H), 
2.83 (t, IH), 2.07 (s, 3H), 1.76 (m, IH), 
1.61 (m, IH). 

Example 280 
4-r5-r3-phetioxv-5~rpvridin-2-y]thi"o')pvridin-2--vIarninoVL2.4-thiadiazoi-3-vnt)ioendine-l-

carboxaroide dihvdrochloride 

[00648] To a solution of 3-phenoxy-N-(3-(piperidine-4-yl)-l,2,4-thiadiazol-5-yl)-5-
(piperidi-2-ylthio)piperidi-2-amine (.055 g, 0.119 mmol) in CH2CI2 (4 mL) was added pyridine 
(0.0940 g, 1.19 mmol), acetic acid (0.0714 ga 1.19 mmol), TEA "(0.033 mL, 0.23S mmol% and 
potassium cyanate (0.0193 g9 0.238 mmol). The reaction was stirred for 18 hours. Water was 
added and extracted with CH2CI2- The organic layer was dried, filtered, and concentrated. The 
residue was purified by silica gel (1-4% MeOH in CH2Ci2) to give the title compound (0.0333 g, 

48.4% yield) after HCI salt formation. 'H NMR (ds-DMSO) 5 12.33 (s, IH), 8.39 (d, IH), 8.37 
(m, IH). 7.67 (dt, 1H)S 7.47 (d, IH), 7.42 (t> 2H), 7.21-7.11 (m, 5H), 3.94 (d, 2H), 2.97 (m, IH), 
2.83 (t, 2H), 1.19 (m, 2H)a 1.64 (ra, 2H). 

Example 281 
2-hvdroxV"l-(4-(5-(3-phenoxv-5-fpwidin-2-vithio')pvridm-2-v!aminoyi.2.4-thiadiazol-3-

vf)piperidm-i-vnethanone 

[00649] 2-Oxo~2-(4-(5~(3~phenoxy-5-(piperidi-2~ylthio)piperidi-2~ylaimno)-ls2,4-
thiadiazol-3-yl)piperidme-1 -yl)ethyl acetate (0.089 g9 0.158 mmol) and potassium carbonate 
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(0.109 g5 0.791 mmol) were refluxed in ethanol (25 mL) for 2 hours. The reaction was cooled to 
ambient temperature, filtered and concentrated. The residue was purified by silica gel (1-2% 

MeOH in EtOAc) to give the title compound (0.030 g, 36.4% yield). SH NMR (de-DMSO) 5 
12.34 (s, IH), 8.39 (4 1H), 8.37 (m, IH), 7.66 (dt, IH), 7.47 (d, 1H), 7.42 (t5 2H), 7.21-7.11 (m, 
511), 4.49 (t5 IH), 4.31 (d, IH), 4.10 (t, 2H), 3.71 (d, IH), 3.10 (m, 2H), 2.86 (t, IH), 2.02 (m, 
2H), 1.79-1.60(m, 2H). 

Example 282 
tert-Butvi 2-oxo-2-f4~{'5-f3-phenoxv-5-fpvridiri-2--vlthio')pvridin-2-vlaramoV1.2.4-thiadiazol-3-

vl^piperidin-l-vnethvlcarhainate 

[00650] 3-Phenoxy-N-(3-(piperidin-4-yl)-l,2,4-thiadiazol-5-yI)~5-(pyridin-2-
ylthio)pyxidm-2-amirie (0.100 g, 0.2162 mmol), 2-(tert-butoxycarbony!)acetic acid (0.04544 g, 
0.2594 mmol), Nl-((ethylimmo)methylene)-N3,N3-dimethylpropane-l,3~diamine hydrochloride 
(0.06216 g, 0.3243 mmol), and H>N-dimethylpyridm~4-amine (0.002641 g, 0.02162 mmol) were 
dissolved in CHzCh (5 mL). Triethylamine (0.04375 g, 0.4323 mmol) was added and the solution 
was stirred at ambient temperature for 3 hours. Water was added and the solution was extracted 
with CH2C12, dried, filtered, and concentrated. The residue was purified by silica gel (1-2% 
MeOH in CH2CI2) to give the title compound (0.1116 g, 83.30% yield). ]H NMR (dg-DMSO) 6 
12.35 (s, JH), 839 (d, IH), 8.37 (m, 1H), 7.66 (dt, IH), 7.47-(d, IH), 7.42 (t 2H), 7.21-7,11 (m5 

5H), 6.73 (t, IH), 4.29 (t, IH), 3.81 (m, 3H% 3.20-3.02 (m, 2H), 2.81 (t, IH), 2.01 (m, 2H), 1.76-
1.53 (m,2H), 1.38 (s, 9H). 

Example 283 
(R)-2~hydroxy~l-(4-(5-(3-phenoxy-5-(pyridin-2-ylthio)pyridm-2-ylammo)-l,2,4-thiadiazol-3-

yl)piperidi.n-1 -yl)propan-1 -one 
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[00651] 3-Phenoxy-N-(3-(piperidin-4-yl)-1 ,2,4-thiadiazol-5 -yl)~5-(pyridm-2-

ylthio)pyridin-2-amine (Example 39, step C, 0.075 g, 0.16 mmol), (S)-2-hydroxypropanoic acid 

(0.018 gs 0.19 mmol), Nl-((etliyIimmo)methylene)-N3,N3~dimethylproparie-lJ3-diamine 

hydrochloride (0.047 g, 0.24 mmol), and N,N-dimethylpyiidin-4~amine (0.002 g, 0.016 mmol) 

were dissolved in CH2CI2 (5 mL), Triethylamine (0,033 g, 0.32 mmol) was added and the 

solution was stirred at room temperature for 3 hours. Water was added and extracted with 

GH2CI2, dried, filtered, and concentrated. The residue was purified by silica gel (1-2% MeOH in 

CH2CI2) to give (R)-2-hydroxy-lK4-(5-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-ylaimno)-l,2,4-

thiadiazoi~3-yl)piperidin-l~yI)propan-l~one (0.023 g, 27% yield). lH NMR (dg-DMSO) 6 12.34 

(s, IH), 8.39 (d, IH), 8.37 (m, IH), 7.66 (dt, IH), 7.47 (d, IH), 7.42 (t, 2H), 7.21-7.11 (m, 5H)S 

4.82 (t, IH), 4.45 (m, IH), 434 (m, IH), 4.01 (m, IH), 3.25-3.04 (m, 2H), 2.84 (m, IH), 2.02 (d, 

2H), 1.81-1.55 (m, 2H), 1.18 (d, 3H). 

[00652] The following compound was made according to the method of Example 282: 

Example Ra Name NMR Data 
283 

0 

2-methyI-2~(4-(5-(3-
phenoxy-5-(pyridm-2~ 
yIthio)pyridin-2-ylammo)- ' 
l,2,4-thiadiazol-3-
yl)piperidin-1 -yl)propan-l -
one 

!H NMR (dfi-DMSO) 5 1234 (s, IH), 
839 (d, IH), 837 (m, HI), 7.66 (dt, IH), 
7.47 (d, iH), 7.42 (t, 2H), 7.21-7.11 (m, 
5H), 4.82 (t, IH), 4.45 (m, 3H), 434 (m, 
IH), 4.01 (m, IH), 3.25-3.04 (m, 2H), 
2.84 (m, IH), 2.02 (d, 2H), 1.81-1.55 (m, 
2H). 1.18 (d. 3H). 

Example 285 
2-amino-l~f4-f5-f3"Phenoxv-5-fovridm-2"ylthio^pvridm-2-vIaminoM.2.4-thiadiazol-3~vI'Ypiperidm-

3 -vBethanone dihvdrochloride 

[00653] tert-Butyl 2-oxo-2-(4-(5-(3-phenoxy-5-(pyridln-2-ylthio)pyridin-2-ylamiii0)-

l,2,4-thiadia2ol-3-yl)piperidin-l-yl)ethylcarbamate (.098 g5 0.16 mmol) was dissolved in 
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CH2Cl2:MeOH (1:1, 20 mL) and added 5 mL of 4M HCI in dioxane and stirred for 2 hours. The 
reaction was concentrated and dried in high vacuum oven to provide 2-amino-i-(4-(5-(3~ 
phenoxy-5-(pyridin-2-y!thio)pyridin-2-ylamino)-l,2,4-thiadiazol-3~yl)piperidin-l-yl)ethanone 

• dihydrochloride (0.081 g, 78% yield). ]H NMR (d^-DMSO) 8 1234 (s, IH), 839 (d, IH), 837 
(m, IH), 8.13 (m, 3H), 7,67 (dt, IH), 7.48 (d, IH), 7.43 (t, 2H), 7.21-7.11 (m5 5H), 432 (d, IH), 
3.90 (m, 2H), 3.70 (m, 2H), 3.48 (ms IH), 3.26-3.02 (m, 2H), 2.94 (t, IH), 2.06 (d, 2H), 1.76-

1.53 (m, 2H). 
Example 286 

2-('4-('S-f3-phenoxv-5-Cpvndin-2-v!thi'o'ipvridi'n-2-vlaminoVI.2.4-thiadiazol-3-v!)pi'p&ridi'n-I-
vDethanoi bisf2.2.2-trifluoroacetate) 

' /—OH' 
vt- / 

[00654] Prepared according to the method of Example 230 from 3-phenoxy-N-(3-
(piperidin-4-yl)-1,2,4-thiadiazol-5-yI)-5-(pyridm-2-ylthio)pyridin-2-amine. JH NMR (dg-DMSO) 

5 1237 (s, IH), 9.26 (bs, IH), 839 (d3 IH), 837 (d, IH), 7.67 (dt, IH), 7.48 (d, 1H), 7.43 (t, 
2H), 7.22-7.12 (m, 5H), 3.96 (s, IH), 3.77 (t, 2H), 3.61 (d, 2H), 3.20-3.06 (m, 5H), 2.26 (d, 2H), 
2.00 (m, 2H). 

Example 287 
4-r5-r3-Phenoxv-5-fpvridin-2-vlthio)pvr?din-2-viam}noV1.2.4-th3adiazol-3-vnpiperidiiie-l -

sulfonamide bisr2.2.2-trifluoroacetate"> 
-S. 

2CF3C02H 

[60655] N-(3-phenoxy-5-(pyridin-2-ylthio)pyridm-2-yl)~3~(piperidin-4-yl)-l,2,4-
thiadiazolS-amine (Example 34, step C, 7.2 g» 14.03 mmol) and sulfamide (1.414 g7 14.71 
mmol) were dissolved hi dioxane (15 mL) and heated to reflux overnight. The reaction was 
cooled and water was added and extracted with. DCM. The organic layer was dried over sodium 
sulfate, filtered and concentrated. The residue was purified by silica gel (l;lEtOAc in DCM). 
The purified material was dissolved in DCM and 2M HCI in ether was added. The solution was 
concentrated and dried in a vacuum oven to afford 4-(5-(3-phenoxy-5-(pyridin-2-ylthio)pyridin~ 



2-ylamino)~1,2,4-thiadiazol3-yl)piperidme-l-sulfonamide hydrochloride (3.145 g, 38.8% yield). 
SH NMR (dg-DMSO) 5 1235 (s, 1H)S 839 (d, IH), 837 (m> IH), 7.67 (dt, IH), 7.48 (d, IH), 

7.42 (t, 2H)S 7.21-7.11 (m, 5H), 6.73 (bs, 2H), 3.47 (d, 2H), 2.87 (m, IH), 2.71 (t, 2H), 2.11 (d, 

2H), 1.85 (m, 2H). 

Example 288 
3-n -('2-aniiiioethvisuIfoiivnpiDeridin-4-vl'}-N-('3"PhenoxY-5-fDyridin-2-vlthio'>pvridin-2-yiVl,2,4-

thiadiazol-5-amine 

[00656] Step A: Preparation of 2-f2-f4-f5-f3-ph&noxy-S-fovridm-2-vIthio)pyridin-2-

ylaminoV1 -2,4~thiadiazoi-3-vDpiperidm-1 -vlsulfonvDethvDisomdolme-1 3-dione: Prepared 

according to the method of Example 272 from 3-phenoxy-N-(3-(piperidin-4-yi)-l,254-thiadiazol-

5-yl)~5-(pyridin-2-ylthio)pyridm-2-aniine. 

[00657} Step B: Preparation of N-f3-d-f2-aminoetfavlsuIfonvl>piperidin-4-vn-1.2.4-

thiadiazol-5-vIV3-phenoxv-5-rpvridm-2-vlthio^p%fridm-2-amine: 2-(2-(4-(5-(3-phenoxy-5-

(pyridm-2~ylthio)pyridin-2~ylammo)-l ,2,4-thiadiazol-3-yl)piperidin-l -

ylsulfonyl)ethyl)isoindoline-l,3~dione (0.110 g, 0.157 mmol) and hydrazine monohydrate 

(0.0236 g, 0.472 mmol) were dissolved in EtOH (25 mL) and heated to reflux for 8 hours. The 

reaction was cooled to ambient temperature'and the solids filtered and triturated with EtOH to 

afford, the title compoimd (0.013 g9 14.5% yield). 5H NMR (dg-DMSO) 5 838 (d, IH), 836 (m, 

IH), 7.66 (dt, IH), 7.45 (d, IH), 7.41 (t, 2H), 7.20-7.10 (nt, 5H), 3.61 (d, 2H)S 3.12 (t, 2H), 3.01-

2.89 (m# 5H), 2.09 (d, 2H), 1.79 (m, 2H). 

Example 289 
tert-butvl 3-methvM~r2-(,3-phenoxv-5-Cpvridin-2-vithiotpvridin-2-vlaniino>thiaz,ol-4-vl)ptperidine-l-

carboxyiate 
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[00658] Step A: Preparation of tert-butvl 4-(methoxv(methvDcarharnovlV3~ 
methvlprperidme-l -carboxyiate: To a solution of l-(tert-butoxycarbonyl)-3>methylpiperidine-4-
carboxylic acid (3.00 g, 12.3 mmol) in CH2CI2 (200 mL) was added di(lH-imidazol-l-
yl)methanone (2.19 g, 13.6 mmol) portionwise. After the bubbling ceased (-60. minutes), N-
methoxymethanamine hydrochloride (1.32 g, 13.6 mmol) was added in one portion. The mixture 
was allowed to stir overnight at ambient temperature, then was washed with water, IN HCI, and 
saturated sodium bicarbonate. The organic layer was dried, filtered, and concentrated to give the 
desired product (2.29 g, 64.8% yield) as a colorless oil. 
[00659] Step B: Preparation of tert-butvl 4-acetvl-3-methvlpiperidine-l-carboxvIate: 3.0 M 
methylmagnesium chloride in THF (4.50 mL, 13.5 mmol) was added dropwise to a solution of 
tert-butyl 4-(methoxy(methyl)carbamoyl)~3~methylpiperidine-1 -carboxyiate (3.10 g, 10.8 mmol) 
in THF (50 mL) at 0 °C. The reaction was warmed to ambient temperature and stirred for 90 
minutes. The reaction was partitioned between ether and 2N HCI, washed the organic layer twice 
with water, brine, dried, and concentrated to afford the title compoimd (2.32 g„ 84.3% yield) as 
clear oil. 
[00660] Step C: Preparation of tert-butvl 4-(2-bromoacet%rlV3-methvlniperidme-j-
carboxvlate: To a cooled (-78 °C) solution of LDA (5.69 mL, 11.4 mmol) in THF (100 mL) was 
added dropwise over 40 minutes a solution of tert-butyl 4-acetyl-3 -methylpiperidine-1 -
carboxyiate (2.29 g, 9.48 mmol) in THF (40 mL). After an additional 25 minutes, 
chlorotrimethylsiiane (2.41 mL, 18.9 mmol) was added dropwise over 20 minutes. After stirring 
for 1 hour the reaction was poured into 600 mL saturated sodium bicarbonate and extracted with 
ether (2 x 400 mL). The combined ether layers were washed with brine, dried, filtered, and 
concentrated to afford crude TMS-enol ether, which was then redissolved in 500 mL THF and 
cooled to 0 °C and treated with sodium bicarbonate (1.20 gs 14.2 mmol), followed by NBS (1.69 
g, 9.48 mmol). The reaction was allowed to warm to ambient temperature while stirring for 90 
minutes at which point it was poured into 400 m'L of saturated sodium bicarbonate solution and 
extracted with Et2<3 and the combined organic layers were washed with saturated NaHCG3, 
brine, dried, and concentrated to give the title compound (3.35 g, 110% yield) as an orange oil 
[00661] Step D: Preparation of tert-butvl 3-methvI~4-r2-G-r>henoxv-5-(' pyridin-2-
vlthio')pvridm-2-vlammo")thiazol-4-vnpiperidine-l-carboxyiate: Prepared according to the 

method ofExample 7, Step E; (0.302 g, 68.6% yield). !HNMR (d6~DMSO) 5 11.06 (s, IH), 8.37 
(m, IH), 8.26 (d, IH), 7.65 (dt, IH), 7.41 (t, 2H), 7.32 (d, IH), 7.20-7.11 (m5 4H), 7.06 (d, IH), 
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6.67 (s, IH), 4.10 (m, IH), 3.85 <m, IH), 3.01-2.72 (rat 3H), 2.26 (m, IH), 1.84-1.65 (m, 2H), 
1.40 (s, 9H), 0.59 (d, 3H). 

I~r3-methvl-4-r2--f3-Dhenoxv-5-rpvridin-2-vlthiQ)pvndin-2-vlamino)fhiazol-4-vnDiperidin--l-
vHethanone dihydrochloride 

2HC! 

Step A: Preparation, of N-r4-("3-methvlDroeridm-4-vl)thj.azol-2-vlV3-phenoxv-5-
fpvTidm-2-vlthio)pvridm--2-amine: Prepared according to the method of Example 271 from tert-
butyl 3-methyl~4-(2-(3-phenoxy~5-(pyndin-2-yithio)pyridin-2~ylam£no)thiazol-4~yl)piperidine-l-
carboxyiate. 
[00663] Step B: Preparation of 1 -f3-methyl-4-f2-f3-phenoxv-5-fpvridin-2-vlthio)pvridin~ 
2-vlamino')thiazol-4-vnpiperidin-l -vDethanone dihvdrochloride: Prepared according to the 
method of Example 272 to provide the title compound (0.0553 g, 51.4% yield) as a 1:1 mixture 
of diastereomers. !H NMR (dg-DMSO) 5 8.37 (d, IH), 8.29 (s, IH), 7.67 (dt, IH), 7.43 (t, 2H), 
7.37 (d, IH), 7.17 ( m, 4H), 7.10 (d, 1.H), 6.73 (d, IH), 4.50 (d, 0.5H), 4.27 (d, 0.5H), 3.94 (ds 

0.5H), 3.74 (d, Q.5H), 3.33 (d, 0.5H), 3.15 -(t, 0.5), 3.04 (m, IH), 2.87 (d; 0.5), 2.67 (m, 0.5H), 
2.32 (m, IH), 2.05 (s, 1.5H), 1.98 (s, L5H), 1.89-1.69 (m, 2H), 0.64 (d, 1.5H), 0.56 (d, 1.5H).' 

l-r4-('2-r3-pheiioxv-5-('pvridin-2--vlthio>pvndm-2--vianiino'>thia2ol-4-yI)piperidin-l-vnethanoiie 
dihvdrochloride 

Step A: Preparation of l-benzovi-3"G-phenoxv-5-Cpyridm-2-vlthiQ)pYridni-2-
vfitfaiourea: Prepared according to the method of Example 1, Step C. from 3-phenoxy ~5-(pyridin-
2-ylthio)pyridm-2-amine. 
[00665] Step B: Preparation of l-f3~phenoxy-5"Cpvridin~2-vlthio')pyridm-2~vi)thiourea: 
Prepared according to the method of Example 39, Step D. 
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[00666] Step C : Preparation of I-f4-f2-0-phenoxy~5"fpyridm-2-vIthio)Dyridin--2-
:: Prepared according to the method 

of Example 7, Step E in 6.2% yield after HCI salt formation. 5H NMR. (d^-DMSO) 5 838 (m, 
IH), 8.29 (d, IH), 7:67 (dt, IH), 7.45-737 (m, 3H), 7.21-7.08 (m, 5H), 6.78 (s, IH), 432 (d, IH), 
3.87 (d, 1H), 3.13 (t, IH), 2.87 (m, IH), 2.64 (t, IH), 2.01 (s, 3H), 1.95 (m, 2H), 1.63-1.39 (m, 
2H). 

Exampie 292 
N-r5-BromO"3-i>henoxvpvridin-2-vnthia2:olor5.4-h1pyridm-2-amins 

[00667] Heated a mixture of 2~chloro-3-isothiocyanatopyridine (0.257 g, 1.51 mmol) and 
5 -br omo-3 -phenoxypyri din-2 - am ine (0.400 g, 1.51 mmol) in DMF (4 mL) at 80 °C for 3 hours. 
Heated at 120 °C overnight. Cooled, partitioned between 2N NaOH and ethyl acetate. Washed 
the organic layer twice with water, brine, dried, and concentrated. Subjected the residue to 
Biotage, eluting with 3:1 hexane:ethyl acetate to afford the title compound (0.465 g, 77.2% yield) 
as a white powder. !H NMR (de-BMSG) 5 7.15 (d, 2H), 7.23 (t, IH), 7.40-7.50 (m, 4H), 7.92 (s, 
IH), 834 (s, IH), S.37 (d, IH), 11.63 (bs, IH). 

Example 293 
Methvl 3~f5-phenoxv-6-fthiazolof5.4-b]pyridm-2~yIamino)pvridin-3-ylthio)propanoate 

JN=\ 
-O 

a° 
[00668] Prepared according to the method of Example 13 from N~(5-bromo-3-
phenoxypyridin-2-yl)thiazolo[5,4~b]pyridin~2-arnme, methyl 3-mercaptopropanoate and N-ethyl-

N-isopropylpropan-2-amine in 75% yield. lH NMR (cVDMSQ) S 2.59 (t, 2H), 3,09 (t3 2H), 3.56 
(s, 3H), 7.12 (d, 2H), 7.20 (t, IH), 7.38-7.46 (m, 4H), 7.91 (bs, IH), 8.24 (s, IH), 8.36 (d, IH), 
11.53 (bs, IH). 
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Example 294 
N-C3-Phenoxv-5-fpvridin-4-vithioWrtdin-2-vDthiazolof5.4~blp\Tidin-2-amme 

[00669] Prepared according to the method of Example 292 from 2-chloro-3-
isothiocyanatopyridine (0.116 g, 0.677 mmol) and 3-phenoxy-5-(pyridin-4-ylthio)pyri din-2 ~ 

amine. ]HNMR (d6-DMSO) 5 7.10 (d, 2H), 7.17-7.23 (m, 3H), 7.40-7.47 (m, 4H), 7.97 (bs, IH), 

8.36-8.41 (m, 4H), 11.88 (bs, IH). 
Example 295 

Preparation of 4-("2-Cthiazolor5.4-blpvridin-2-vIammo')Dvridm-3-vIthio>benzonjtnIe 
,N=Y r 

^ // 

[00670] Step A: Preparation of N-f3-bromopvridm-2-vi'Vthiazolof5.4-b]pyridin-2-amine: 
Heated a mixture of 2-chloro-3-isothiocyanatopyridme (0.986 g. 5.78 mmol) and 3-
hromopyridm-2-amine (LOO g, 5.78 mmol) in DMF (4 mL) at 80°C for 3 hours. Heated at 120 
°C overnight Cooled, partitioned between ethyl acetate and water, washed with 2N NaOH, 
water, brine, dried, and concentrated. Crystallized from dichloromethanethexanes (1:10, 110 
mL) and filtered. The filtered material was farther purified by dissolving in dichloromethane (10 
mL), and subjecting to MPLC (Biotage) eluting with 3:2 hexanerethyl acetate. The higher Rf 
component was concentrated to afford the title compound (0.654 g, 36.8% yield) as a white 
powder. 
£00671] Step B: Preparation of methvl 3-f2-fthiajzoIor5.4-b]pyridm-2°vlaminc>)pvridin-3-
vlthio)propanoate: A mixture of N-(3-bromopyridin-2-yl)thiazolo[5,4-b]pyridm-2-amine (0.55 
g, 1.79 mmol), 4,5-bis(diphenylphosphino)-959~dimethyl-9H-xanthene (0.052 g, 0.090 nimol), 
Pd2dba3 (0.041 g, 0.045 mmol), methyl 3-mercaptopropanoate (0.21 mL, 1.88 mmol), N-ethyl-N-
isopropyipropan-2-amine (0.62 mL, 3.60 mmol), and dioxane (40 .mL) was heated to 95 °C under 
nitrogen. Cooled to ambient temperature and filtered the solids. Concentrated and purified-by 
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MPLC (Biotage) eluting with Id hexane:ethyl acetate to afford the title compound (0.541 g. 87% 

yield) as a dark yellow oil, 

[00672] Step C: Preparation of 4~(2-fthiazolo f 5.4-bl pvridin-2-vlamino^pvridin-3-

vlthio)benzonitrile: Added potassium 2-methylpropan-2-olate (0.097 g, 0.87 mmol) to a solution 

of methyl 3-(2-(thiazolo[5,44>]pyridin-2-ylamino)pyridin-3-ylthio)propanoate (100 mg, 0.289 

mmol) in DMSO (1 mL). Stirred 15 minutes, added 4-fluoroberizomtriIe (0.105 g, 0.866 mmol) 

and stirred overnight. Partitioned between ethyl acetate and water. Washed the organic layer 

with water, brine, dried, and concentrated. Purified by MPLC eluting with 3:2 hexane:ethyl 

acetate to afford the title compound (0.034 g5 33% yield) as a white powder: 3H NMR (CDCI3) 5 

7.10-7.15 (m, 3H), 7.32 (dd, 1H), 7.52 (d, 2H), 7.87 (d, IH), 7.96 (d, IH),. 8.42 (d, 1H)S 8.58 (d, 

iH),9.10(bs, IH). 

Example 296 
2-r2-{Thiazolor5,4-b1pvrSdin-2-vIammo)r>vridin-3-vithio')benzonitrile 

[00673] Prepared according to the method of Example 295, step C. *H NMR (CDCI3) 

5 6.91 (d, lH)f 7.11 (dd, IH), 7.27-7.34 (m, 2H), 7.42 (t, IH), 7.69 (d, 1H), 7.90 (d, IH), 7.99 (d, 

IH), 8.43 (d, IH), 8.57 (d, IH), 9.13 (bs, IH). 

Example 297 
4-r5-Phen'oKV-6-(thiazQ]or5.4-blpvndin-2-vlamino^pvridin-3-vIthiQ>benzonitn'le 

N A H a 
[00674] Prepared according to the method of Example 295, step C. !H NMR (CDCI3) 

8 7.07-7.16 (m, 4H), 7.25 (m, IH), 7.35 (dd, IH), 7.41-7.46 (m, 2H), 7.49 (d5 2H), 7.93 (d, IH), 

8-30 (s, IH), 8.44 (d, 1H), 9.00 (bs, IH). 
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Example 298 
N~G-Phenoxv-5-Cpvrimidin~2~vithio>pvridin-2-vl)thiazo}or5,4-b1pyridin-2-amine 

fNYsY^N s~\ ) U U-..X 
o " 

[00675] Prepared according to the method of Example 295s step C. XH NMR 
(CDC13) 5 7.00 (t, IH), 7.13 (d, 2H)S 7.23 (t, IH), 7.31-7.43 (m, 4H), 7.91 (d, IH), 8.35 (s, IH), 
8,42 (d, IH), S.47 (d, 2H), 9.02 (bs, IH). 

Example 299 
N-f3-Phenoxv-5^thienor3.2-b1pvridm-7-vhhio>pvrMin~2-vDthiazolof5.4-blpyridm-2-armne 

S-

a° " 
[00676] Prepared according to the method of Example 295, step C. *H NMR 

(CDC13) 5 6.79 (d, IH), 7.06 (d, 2H), 7.24 (m, 2H), 7.33-7.42 (m, 3H), 7.55 (d, IH), 7.74 (d, 1H)S 

7.93 (d, 1H), 8.38 (s= IH), 8.44 (d, IH), 8.49 (d, 1H), 9.07 (bs, iH). 
Example 300 

N-f3-frhienof3-2-blpwtdin-7-vlthio')pwidtn-2-vDthiazoiof5.4-blpyridin-2-amine 

- r-O 
N N 
H 

S 

h [00677] Prepared according to the method of Example 295, step C. H NMR 
(CDCI3) 6 6.64 (d, 1H), 7.13 (dd, IH), 7.31 (dd, 1H), 7.59 (d, IH), 7.80 (d, 1H), 7.85 (d, IH), 

8.01 (d, IH), 8.42 (d5 IH), 8.47 (d, IH), 8.61 (4 IH), 9.16 (bs, IH). 
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Example 301 
Preparation of N-f5-bromo-3-phenoxvDvrazm-2-vnthia2oIor5.4-blpvridin-2-amine 

BrY> rp 
(T " 

[00678} Step A: Preparation of 54>romo-3-phenoxYpyrazin-2-amme: Added sodium 

hydride (0.348 g, 8.70 mmol) to a solution of phenol (0.819 g, 8.70 mmol) in THF (50 mL) at 0 

°C and stirred 30 minutes. Added 3s5-dibromopyrazin-2~amine (2.00 gs 7.91 mmol) in THF (10 

mL). Removed the ice bath and refluxed overnight Partitioned between ethyl acetate and water, 

washed with brine, dried, and concentrated. Purified by MPLC (Biotage) eluting with 5:1 

hexanerethyl acetate to afford the title componnd (1.36 g> 64.6% yield) as a light yellow solid, 

[00679] Step B: Preparation of N-(5-bromo-3-ph&noxvpyrazio-2-vDthiazolof5.4-blpyridin-

2-amine: 5-Bromo-3-phenoxypyrazin-2-amine (0.100 g, 0.376 mmol) and 2-chloro-3-

isothiocyanatopyridine (0.0641 gs 0.376 mmol) afforded the title compound (0.078 g, 51.9% 

yield) as light yellow crystals: !H NMR (ds-DMSO) 5 7.28-7,33 (m, 3H), 7-43-7.51 (m, 3H), 

7.94 (d, IH), S.27 (s, IH), 8.39 (d, IH), 1230 (bs, IH). 

Example 392 
N-f5-Bromo-3-f4-fiaoroohenoxy')Dvridin-2-yl')thi;azok)f5.4-b]pyridin-2-amtne 

[00680] Prepared according to the method of Example 301, step B. *H NMR 

(CDCU) 5 7.08-7.18 (m, 5H), 7.34 (dd, IH), 7.91 (d, iH), 8.21 (ss IH), 8-43 (d, IH), 8.83 (bs, 

IH). 



Preparation of 4-f5-bromo-2-fthiazolQr5.4-blpvridin-2-vlam"mo)pvridin-3-vloxy'foerizonitrile 

[00681] Step A: Preparation of 4-f2-ammopvridm-3-vloxv)benzomtril.e; Heated, a mixture 
of potassium carbonate (31.38 g, 227.0 mmol), 2-ammopyridin-3-ol (10.00 g, 90.82 mmol), 4-
fiuorobenzonitriie (11.00 g, 90.82 mmol), snd DMF (80 mL) at 90 °C for 3 hours. Cooled, 
partitioned between ethyl acetate and water, washed the organic layer twice with water, once 
with 2N NaOH, brine, dried, and concentrated. Dissolved the residue in dichloromethane (20 
mL), added hexanes (150 mL), concentrated to 130 mL, filtered, and dried to afford the title 
compoimd (13.95 g, 72.72% yield) as a tan powder. 
[00682] Step B: Preparation of 4-f2-ammo-5-brQmopyridm-3~vIox:v")benzomtrile: Placed 
4-(2-ammopyridin-3-yloxy)berizordtrile (13.95 g, 66.05 mmol) in acetic acid (50 mL) and cooled 
to 0°C. Slowly added bromine (4.229 mL, S2.56 mmol) and stirred for an hour. The reaction 
mixture "was poured onto saturated sodium bisulfite and ice. Extracted with dichloromethane 
three times, washed with 2N NaOH, water, brine, dried, and concentrated. Purified by MPLC 
eluting with 3:2 hexane:ethyl acetate to afford the title compound (12.7 g, 66.28% yield) as a 
light yellow solid 
[00683] Step C: Preparation of 4~(5-bromo-2-f'thiazolof5,4-b)pyridin-2-ylamino)pvridin-3-
yloxvlbenzomtrile: Prepared according to the method of Example 301, Step B. NMR (dg-

DMSO) 6 7.21 (d, 2H), 7.41 (dd, IH), 7.85-7.8S (m, 3H), 7.94 (s, IH), 8.36 (d, IH), 8.47 (s, IH), 
11,91 (bs, IH). 

Example 304 
Preparation of 4-f5-bromo°2-(,4-methvlthiazol-2-vIarnino'>pvridin-3-vloxv)benzonilTiie 
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[00684] Step A: Preparation of l-henzovl-3-f5-bromo-3-f4-cvanophenoxvtovridin»-2-
vDthiourea: Prepared according to the method of Example 1, step C from benzoyl 
isothiocyanate and 4-(2-amino-5-bromopyridin-3-yloxy)benzonitrile. 
[00685] Step B: Preparation of l-f5"bromo-3~f4-cyanophenQxy)uvridin-2~vDthiourea: 
Added 3 M aqueous sodium hydroxide (4.41 mL, 13.2 mmol) to a mixture of l-benzoyJ-3-(5-
bromo-3-(4-cyanophenoxy)pyridin-2-yl)thiourea (3.00 g, 6.62 mmol) and MeOH (50 mL) and 
heated to 50°C for 2 hours. Cooled, partitioned between ethyl acetate and water, washed twice 
with water, brine, dried,, and concentrated. Added ethyl acetate (6 mL), heated to try to afford a 
solution. Added hexanes (8 mL) slowly, and cooled and triturated for 15 minutes. Filtered, to 
afford the title compound a (1.70 g, 73.6% yield) as a white solid. 
[00686] Step C: Preparation of 4-f5-bromo-2~l4-methylthiazol-2-vlammo)pyridin-3-
vloxv)benzonitri 1 e: Prepared according to the method of Example 7, step E. *H NMR (dg-

DMSO) S 2.20 (s, 3H), 6.57 (s, IH), 7.13 (d, 2H)> 7.82 (s, IH), 7.84 (d, 2H), 8.34 (s, IH), 1L20 

(bs, IH). 
Example SOS 

Preparation of methvl 4-(3-bromQ-2»(thiazQloF5,4-b1pyridin-2-vlarrri:no'>pvridiri-3--ylthio^benzoate 
hydrochloride 

O 

[00687] Step A: Preparation of methvl 4"f2~rutropvridin~3"Vlthio)benzoate: Stirred a 
mixture of methyl 4-mercaptobenzoate (4.46 g, 26.5 mmol), •3-chloro-2-nitropyrid£ne (4.00 g. 
25.2 mmol) and cesium carbonate (9.04 g, 27.8 mmol) in DMSO (60 mL) at ambient temperature 
for 90 minutes. The solution was diluted with water, extracted with EtOAc, dried, and 
concentrated. The crude solid was suspended in MeOH (80 mL) and triturated for 0.5 hours. 
The solid was filtered and dried to provide the title compound (6.16 g, 84.1% yield).. 
[00688] Step B: Preparation of methvl 4-(2-aminopvridin-3-vlthio>benzoate: Added zinc 
powder (13.88 g, 212.2 mmol) slowly to a solution of methyl 4-(2^nitropyridin-3-ylthio)benzoate 
(6.16 g, 21.22 mmol) in acetic acid (75 mL) at ambient temperature in an ambient water bath. 
Stirred for an hour5 diluted with dichloromethane, and filtered through celite. Washed the celite 
pad several times with dichloromethane. Concentrated the filtrate, and partitioned the residue 
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between 2N NaOH and ethyl acetate. The organic layer was washed with water, brine, dried and 

concentrated to afford the title compound (5.5 g, 99.57% yield). 
[00689] Step C: Preparation of methvl 4-f2»ammo~5~bromopvriditt"3-ylthio')beiizoate: 
Placed methyl 4-(2-aminopyridin-3-ylthio)benzoate (5.50 g, 21.1 mmol) in acetic acid (25 mL) 
and cooled to 0°C. Slowly added bromine (1.35 mL, 26.4 mmol) and stirred for an hour. Poured 
reaction mixture onto saturated sodium bisulfite and ice. Extracted with dichloromethane three 
times, washed with 2N NaOH, water, brine, dried, and concentrated. Subjected to MPLC 
(Biotage) eluting with 3:2 hexane:ethyl acetate to afford the title compound (4.87 g, 68.0% 

yield), 
[00690] Step D: Preparation of methvl 4-f5-bromo-2-fthiazolorS.4-b]pvridin-2-
ylamino)pvridin-3-vlthio>benzoate hydrochloride: Added methyl 4-(2-ammo-5-bromopyridin-3-
yithio)benzoate (LOO g, 2.95 mmol) to a mixture of 2-chloro-3-isothiocyanatopyridine (0.503 g, 
2.95 mmol) in DMF (4 mL). Stirred at 80 DC for an hour, then at 110 °C for 2 hours. Cooled, 
diluted with dichloromethane (8 mL), filtered, washed with dichloromethane, and dried to afford 

the title compound (0.625 g5 41.6% yield). 'HNMR. (d^-DMSO ) 6 3.84 (s, 3H), 7.40 (dd, 1H)= 

7.45 (d, 2H), 7.72 (d, IH), 7.79 (bs, IH), 7.96 (d, 2H), 8.34 (d, IH), 8.56 (s, IH). 
Exarapie 306 

Preparation of'4-(5-broroo-2-fthtazoiof5-4-b]pvridm-2-vlammo')Dvridin-3-vloxvV2-
("trifluoromethvftbenzonitrile 

{006913 Prepared according to the method of Example 303 using 4-fLuoro-2-

(Mfluoromethyl)benzonitrile . lH NMR (dg-DMSO) 5 7.39-7.45 (m, 2H), 7.74 (ss IH), 7.89 (d, 

IH), 8.11 (s, IH), 8.14 (d, IH), 8.38 (d, IH), 8.52 (s, IH).. 



188 

Example 307 
-{5-BTOmo2-(foiazo1or5«4~blpvridin-2-viammo>pyridm-3-vlthioMrenzoic acid 

N=\ 

N S"i / 

s 

|00692] Heated a mixture of methyl 4-(5-bromo-2-(thiazoIo[5s4-b3pyridm-2-

ylamino)pyridm-3-yIthio)benzoate hydrochloride (0.570 g, 1.12 mmol), IN aqueous sodium 

hydroxide (2.80 mL, 2.S0 mmol), and methanol (6 mL) at 65°C for an hour. Cooled, and 

partitioned between saturated NH4CI (30 mL), IN HCI (3 mL), water (10 mL) and chloroform. 

The mixture was filtered, washed with water, and dried to afford the title compoimd (0.360 g, 

70.1% yield). ^HNMR (de-DMSO) 5 7.35 (dd, IH), 7.43 (d, 2H), 7.50 (s, IH), 7.67 (d, IH), 7.94 

(d, 2H), 8.44 (s, IH). 

Example 308 
ethvl 2-f5~bromo-2-rthia2olof5-4-blpvridin-2-v)amino>Pvridin-3-vlthio>5-fluorobenzoate 

hydrochloride 

F 
O 

[00693] Prepared according to the method of Example 305 from ethyl 5-fluoro-2-

mercaptobenzoate and 3-chloro-2-nitropyridine. 'HNMR. (CDCI3) 5 1.48 (ss 3H), 4.50 (q, 2H), 

6.66 (dd5 lH)a 7.07 (ms IH), 7.32 (dd, IH), 7.81 (d, IH), 7.86 (d, IH), 8.07 (s, IH), 8.42 (d, IH), 

8.61 (s, IH), 9,19 (bs, IH). 
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4-f5-bromo-2-Cthiazo!or5.4-b1pvridin-2-vlammo"tovridin-3-vIoxvV3-methYlbenzonitrt!e ' 
hydrochloride 

according to the method of Example 303 using 4-fluoro-3-

methylbenzomtrile . NMR (d6-DMSO) 5 2.47 (s, 3H), 7.02 (4 IH), 7.16 (s, IH), 7.43 (dd, 

1H)5 7.78 (4 IH), 7.89 (s, IH), 7.90 (4 IH), S.3S (d, IH), 8.46 (s, IH)-
Example 310 

4-f5-bromo-2-fthiazolof5.4-blDvridin-2--vlamino>Pvrsdin-3-v]oxvV3-fluorobeTizonitriI& hydrochloride 

Prepared according to the method of Example 303 using 4-chIoro-3-
fluorobenzonitrile JH NMR (dfi-DMSO) 8 7.20 (t, IH), 7.44 (dd, IH), 7.66 (4 IH), 7.91 (d, 1H)S 

7.99 (s, IH), 8.07 (d, IH), 8.39 (4 IH), 8.48 <s5 IH). 

Preparation of 4"/"5-bromo-2-^'hiazo]or5.4-blpvridm-2-y]arnino)pvridm-3-yloxy>-3-
chlorobenzonitrile hydrochloride 

Prepared according to the method of Example 303 using 3-chloro~4-
lH NMR (dg-DMSO) S 7.14 (4 IH), 7.41 (dd, IH), 7.78 (d, iH), 7.83 (bs, 

IH), 7.93 (d, 1H)# 8.23 (s, IH), 8.36 (4 IH), 8.48 (s, IH), 11-97 (bs, IH). 
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Example 312 
Preparation of 3-("5-bromo-2-Cthiazolor5.4-b1pvridin-2-vlammo^pvridin-3-vloxvV4-

chlorobenzonitrile hydrochloride 

Ct 
[00697] 3-(2-amuiopyridin-3~yloxy)-4-chlorobenzonitrile was isolated as a byproduct from 

step A of Example 311 and caxried through the reactions in Example 303 to afford the title 

compound. lH NMR (ds-DMSG) 5 7.44 (dd, IH), 7.71 (d, IH), 7.74-7.77 (m, 2H), 7.84 (d, IH), 

7.92 (m. 1H), 8.39 (d, IH), S.43 (s, IH). 

Example 313 
3-methvl-N-('5-C3-methvlisoxa2oIor5.4--blpvridin"4"Vlthio'>-3-phenoxvpvrazin-2-vl')-1.2.4-thiadiazo1-

5-amine 

[00698] Step A: Preparation of methvl 3-f5-amino-6-phenoxvpvrazm-2-

vlthio^pro-panoate: Prepared according to the method of Example from 5-Bromo-3-

phenoxypyrazin-2*amme and methyl 3-m.ercaptopropanoate. 

[00699] Step B: Preparation of 5 -(3-methyiisoxazolof 5.4-b1pvridin-4-vlthioV3-

phenoxvpyrazin-2-amine: Prepared according to the method of Example 127 using methyl 3-(5-

amino-6-phenoxypyrazm-2-ylthio)propanoate. 

[00700] Step C: Preparation of 3-m&lhvl-N-C5-r3-meflfaylisoxa2olof5.4"b]pvridin-4-

vlthioV3-phenoxvpvrazm-2-vlV1.2.4-thiadiazol-5-aimne: • Prepared according to the method of 

Example 183, Step D to provide the title compound (3.9 mg, 12,7% yield). NMR (CDCfe) 5 

2.59 (s, 3H), 2.64 (s, 3H), 6.88 (d5 J = 5 Hz, IH), 7.06, (m, 2H), 7.26 (m9 2H), 7.34 (m, 2H), S.29 

(ms 2H). Mass spectrum m/e 450.2/451.2/453.2 (M+H)^ 

Example 314 
N-r5-bromo-3-/f4-fluorophenoxv>pvrazin^2-vlV3-niethvl-j„2,4-thiadiazo]-5-arn;ne 
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BV> rv 
L H 

FIT 
[00701] Step A: Preparation of 5-brom.o-3-(,4-fluor6Dheri.oxv')pvrazni-2-amme: Prepared 

according to the method of Exampie 301, Step A, from 3,5-dibromo-2-aminopyrazine. 

[00702] Step B: Preparation of N~{54)romo~3-f4~fhtorophenoxv>pyrazm-2-vlV3-methyl-

1.2.4-thiadiazo1-5-amme: Prepared according to the method of Example 183, Step D. "'H NMR 

(CDCI3) 5 2.57 (s, 3H)„ 7.12-7.23 (m, 4H)9 8.15 (s, IH), 9.14 (br s, IH). Mass spectrum (ESB-) 

m/z 382, 384 (M-l-H)* 

Example 315 
Preparation of 3-(2-f5-bromo-3-phenoxvpvridm-2-vlaniino>thiazol-4-vDpro,panoic acid 

R r .x-s. /O H 

a°" 
[00703] Step A: Preparation of methyl 3-f2~f5-bromo-3-pheno:xvpvridm-2~ 

vlammo')thiazol-4--vl>propanoate: A mixture of methyl 5-bromo-4-oxopentanoate (2.51 g, 12.0 

mmol), l-(5"bromo-3-phenoxypyridm-2-yl)thiourea (3.00 g5 9.25 mmol), triethylamine (2.19 mL. 

15.7 mmol). and ethanol (60 mL) was refluxed for 3 hours and then stirred at ambient 

temperature overnight. The solvent was • removed to about one third original volume and 

partitioned between CH2Ci2 and water. The organics were concentrated and purified on silica gel 

eluting with 40% EtOAc/Hexanes to give the title compound (3.22 g5 80.1% yield). 

[00704} Step B: Preparation of 3~f2~f5-bromo~3~phenoxypyridm-2~vlamiiio'ythiazol~4~ 

vlVpropanoic acid: To a mixture of methyl 3-(2-(5-bromo-3~phenoxypyridin-2~ylammo)thiazol-4-

y!)propanoate (0.100 g, 0.230 mmol) in 10 mL THF, and 5 ml water was added sodium 

hydroxide (0.0368 gs 0.921 mmol) and the reaction was stirred overnight. The mixture was 

concentrated to dryness. Water was added and washed with Et20 and EtOAc. The aqueous was 

acidified with a saturated NH4CI solution, extracted with 3:1 CH2Q2-THF. The organics were 

dried over Na2SC>4 and concentrated to a residue. The crude solids were recrystallized from 

EtOAc/Hexanes to give the title compound (0.050 g, 51.7% yield). *11 NMR' (d^DMSO) 5 2.58 

(t, J = 7.5 Hz, 2H), 2.81 (t, J - 7.5 Hz, 2H), 6.66 (s, IH), 7.10 (d, J - 7.8 Hz, 2H), 7.21 (t, J - 7.4 

Hz, IB), 7.39 (d, J - 2.0 Hz,lH), 7.44 (t9 J = 8.0 Hz, 2H), 8.21 (d, J - 2.0 Hz, IH). 



[00705] The following compounds were prepared from I-(5-bromo~3-phenoxypyridm~2-
yl)thiourea and the corresponding l-chloroketone or 1-bromoketone, following the methods of 
Example 315. 

Example Structure Name NMR Data 
316 

0° " 

3-(2-(5-Bromo-3-
phenoxypyridin-2-
y 1 am ino)th i azol-4-y ] )-
2,2-
dimethylpropanoic 
acid 

'H NMR (dgDMSO) 6 1.13 
(s, 6H), 2.80 (s, 2H), 6.63 
(s,'lH), 7.12 (d, J = 8.0 Hz, 
2H), 7.22 (ts J = 7.3 Hz, 
JH), 7.36 (d, J=2.0 Hz, 
IH), 7.44 (t, J — 73 Hz, 
2H), 8.20 (d, J « 2.0 Hz, 
IH). ' 

317 
OH 

0°'" 

3-{2-{5-Bromo-3-
phenoxypyri di n-2 -
ylammo)thiazo!-4-y!)-
3-methylbutanoic acid 

'H NMR (d6 DMSO) 5 
1.35 (s, 6H), 2.57 (s, 2H), 
6.65 (s, IH), 7.11 (d, J = 
7.8 Hz, 2H), 7.22 (t, J = 7.4 
Hzs IH), 7.37 (d, J ~ 2.0 
Hz, IH), 7.45 (t3 J - 7.9 Hz, 
2H), 8.21 (d, J — 2.0 Hz, 
IH). 

318 

0° " 

2-(2-(5»Brorao~3-
phenoxypyridin-2-
ylamino)thiazol-4-yl)-
2-methyIpropanoic 
acid 

^ NMR (d6 DMSO) 5 
I.46 (ss6H), 6.SI (s, 1H), 
7.10 (d, J = 7.8 Hz, 2H)> 
7.21 (t, J-7.4 Hz, IH), 
7.39(d,Jf = 2.0Hz, 1H), 
7.44 (t, J = 7.9 Hz, 2H), 
8.22 (d, J — 2.0 Hzf IH), 
II.03 (br s, 2H), 12.17 (br 
s, IH).' 

319 

Cr° " 
2-(2-(5-Bromo~3~ 
phenoxypyrid in-2-
ylamino)thiazol-4-
yl)acetic acid 

lH NMR (d6 DMSO} S 
3.57 (s, 2H), 6.84 (s, IH), 
7.10 (d, J ~ 8.0 Hz, 2H), 
7.20 (t, J = 7.3 Hz, IH), 
7.41-7.45 (m, 3H), 8.23 (d, 
J = 2.0 Hz, IH). 

[00706] The following compounds were prepared from l-(5-bromo-3-phenoxypyridin-2-
y])thiourea and the corresponding l-chloroketone or 1-bromoketone, following similar methods to 
Exarapie 315, Step A. 

Exampie Structure Name NMR Data 
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320 i 

Br~Y> fV "N 
V^N N 

1 H a° 
3-(2-(5-Bromo-3-
phenoxypyridin-2-
yiamino)thiazol-4-
yI)propanenstrile 

'H NMR (d6 DMSO) 8 
2.82-2.89 (ra, 4H), 6.84 (s, 
IH), 7.11 (d, J = 7.8 Hz, 
2H). 7.21 (t, J — 7.4 Hz, 
IH), 7.40 (d, J = 2.0 Hz, 
IH), 7.44 (t, J = 8.0 Hz, 
2H), 8.23 (d, i - 2.0 Hz, 
IH), 11.02 (s, IH). 

321 

f~"V 
a°" 

4-Benzyl-N-(5-brorao-
3-phenoxypyridm-2~ 
yl)thiazoi-2-amine 

'HNMR (dgDMSO) 6 • 
3.92 (s, 2H), 6.66 (s, IH), 
7.09 (d, J = 8.4 Hz, 2H), 
7.17 -7.21 (m, 2H), 7.24-
7.30 (m, 4H), 7.38 (d,J = 
2.0 Hz, IH), 7.42 (t, J = 8.0 
Hzs2H), 8.21 (d, J-2.0 
Hz, IH), 10.96 (s, IH). 

322 

O" H 

N-(5-Bromo-3~ 
ph enoxypy ri d in-2-y l)-4~ 
(chloromethyl)thiazo i-
2-am me 

5H KMR (ds DMSO) 6 
4.70 (s, 2H), 7.11 (d, J - 7.6 
Hz,2H), 7.16 (s, 1H)S 7.21 
(t, J = 7.4Hz, IH), 7.42-
7.46 (m, 3H), 8.24 (d, J ~ 
2.0 Hz, IH), 11.25 (s, IH). 

Example 323 
Preparation of 3-f2~f5-bromo-3-phenoxvpvridm-2-vlammo^thiazoi-4-vD-N-Hiethvlpropanarmde 

\ 

[00707] A mixture of 3-(2-(5-bromo-3-phenoxypyridin-2-ylaimno)thiazol-4-yl)propanoic 
acid (0.100 g, 0.238 mmol) (Example 315) H0BT-H20 (0.0547 g, 0.357 mmol), DIEA (d 0.742) 
(0.0870 ml, 0.500 mmol), EDCI (0.0684 g, 0.357 mmol), and methanamine (0.23B mL; 0.476 
mmol) in 10 mL acetonitrile was stirred at ambient temperature for 5 hours and then heated at 50 
°C overnight. The mixture was concentrated to a residue, dissolved in THF and precipitated with 
the addition of water. The solids were filtered, washed with water and dried on high vacuum 
overnight to give the title compound (0.072 g, 69.8% yield) as white solids. NMR (ds DMSO) 

5 2,41 (t, J - 7.8 Hz, 2H)> 2.56 (d, J =.4.7 Hz, 3H), 2.79 (t5 J = 1.1 Hz, 2H), 6.62 (s, 1H), 7-10 (d, 
J = 8.0 Hz, 2H), 7.21 (t, J = 7.3 Hz, IH), 7.40 (d, J = 2.0 Hz, 1H)} 7.43 (t, J = 7.9 Hz, 2H), 7.77 
(d, J = 4.3 Hz, IH), S.21 (d5 J - 2.0 Hz, 1H), 10.94 (br s, IH). 
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[00708] The following compoimds were prepared from the corresponding acids (Example 

322) and amines following the method of Example 323. 

Example Structure Name NMR Data 
324 \ 

Dr-v v-vc N~~ ° 
a°" 

3-(2-(5-Bromo-3-
phenoxypyridin-2-
ylamino)thiazo]-4-
yl)-NjN™ 
dim ethy Ipropan am id 
e 

lH NMR (ds DMSO) 6 2.64 (t, J =? 
7.6 Hz, 2H), 2.76-2.81 (m, 5H), 
2.95 (ss 3H), 6.66 (s5 IH), 7.09 (d, J 
- 7.8 Hz, 2H), 7.20 (t, J = 7.3 Hz, 
IH), 7,40 (d» J = 2.0 Hz, IH), 7.43 
(t, J - 7.9 Hz, 2H)S 8.22 (d, J = 2.0 
Hz, IH), 10.92 (br s, IH). 

325 

k H Cr 

3-(2~(5-Broi?io-3-
phenoxypyridtn-2-
ylamino)thiazo]-4-
y 1)-1-(pyrrolidin-1-
yl)propan-l-one 

lH NMR (de DMSO) 5 1.71-1.78 
(m, 2H), 1.81-1.88 (rn, 2H), 2.58 (t, 
j -7.8 Hz, 2H), 2.80 (t, J = 7.6 Hz, 
2H), 3.27 (t, 3 = 6.8 Hz, 2H), 3.38 
(t, J ~ 6.6 Hz, 2H), 6.66 (s, IH), 
1.10 (d, J ~ 8.0 Hz, 2H), 7.20 (t, J = 
7.4 Hz, IH), 7.40 (d, J - 2.0 Hz, 
1H), 7.43 (t, J - 7.9 Hz, 2H), 8.22 
(d, J— 2.0 Hz, 1H), 10.92 (brs, 
IH). 

326 / 
r-HD 

Cr° " 

3-(2-(5-Bromo-3-
phenoxypyridin-2-
ylaraino)thiazo!-4-
yl)-N-(2-
methoxyethyi)propa 
naniidc • 

lH NMR (d6 DMSO) 5 2.43 (t, J =-
7.7 Hz, 2H), 2.79 (t, J = 7.6 Hz, 
2H), 3.18-3.27 (m, 5H>, 330-3.32 
(m, 2H), 6.62 (s, IH), 7.10 (d, J = 
7.8 Hz, 2H), 7.21 (t, J - 7.4 Hz, 
IH), 7.40 (d, 3 = 2.0 Hz, IH), 
7.43(1, 3 = 8.0 Hz, 2H), 7.93 (t, J -
5.5 Hz, IH), 8.21 (d, J = 2.0 Hz, 
IH), 10.91 (brs, IH), 

327 r- OH 
gr 

(X " 
3-(2-(5 -Bromo-3 -
phenoxypyridin-2-
ylamino)thiazoI-4-
yl)»N-(2-
hydroxyethyI)propa 
namide 

lH NMR (d6DMSO) 6 2.42 (t, 3 -
7.7 Hz, 2H), 2.79 (ts 3 - 7.5 Hz, 
2H), 3.08-3.13 (m, 2H), 3.37-3.38 
(m, 2H), 4.64 (br s, IH), 6,63 (s, 
IH), 7.10 (d, 3 = 8.0 Hz, 2H), 7.21 
(t, 3 » 7.3 Hz, IH), 7.40 (d, 3 = 2.0 
Hz, 1H)S 7.43 (t, 3 = 8.0 Hz, 2H), 
7.85 (t, J = 5.6 Hz, IH),. 8.21 (d, J = 
2.0 Hz, IH), 10.90 (br s, IH). 

328 ! 

SK 

a°1 

3~(2»(5~Bromo-3-
phenoxypyridm-2-
ylamino)thiazol-4-
yl)-N-(2-
(dimethylammo)eth 
yl)propanamide 

*H NMR (ds DMSO) 6 2.13 (s. 
6H), 2.26 (t, J = 6.6 Hz, 2H), 2.42 
(t, J = 7.7 Hz, 2H), 2.79 (ts J - 7.6 
Hz, 2H), 3.10-3.15 (m, 2H), 6.63 (s, 
IH), 7.10 (d, 3 = 7.6 Hz, 2H)9 7.20 
(t,J = 7.4 Hz, IH), 7.40 (d, 3 -
2.0 Hz, IH), 7.43 (t, 3 = 8.0 Hz, 
2H), 7.76 (t, 3 = 5.5 Hz, IH), 8.21 
(d, 3 = 2.0 Hz. IH), 11.00 (brs, 
IH). 
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329 

A H a 
2-(2-(5~Bromo-3~ 
phenoxypyridin-2-
y 1 am in o)thiazo 1 -4-
yi)-N-
m ethy lacetarn id e 

5H NMR (d6 DMSO) S 2.58 (d, J = 
4.5 Hz, 3H)S 3.42 (s, 2H), 6.78 (s5 
1H), 7.11 (d, J = 7.8 Hz, 2H), 7.21 
(t, J = 7.4 Hz. JH), 7.39 (d, J - 2.2 
Hz, IH), 7.44 (t, J - S.O Hz, 2H), 
7.82 (d, J - 4.3 Hz, IH), 8.22 (d, J 
"2.2 Hz, IH), 10.99 (s, IH). 

330 

"X^xp-? 
a0" 

2-(2-(5 -Bromo~3 -
phenoxypyridin-2-
ylam ino)thiazol-4-
yO-N,N-
dimethyl acetam ide 

'H NMR (d6 DMSO) 8 2.82 (s, 
3H), 3.03 (s, 3H), 3.66 (s, 2H), 6.75 
(s, IH), 7.11 (d, J = 7.8 Hz, 2H), 
7.22 (t,J =7.4 Hz, 1H)> 7.39 (d, J = 
2.0 Hz, IH), 7.44 (t, J = 7.9 Hz, 
2H), 8.22 (d, J = 2.0 Hz, 1H)S 10.97 
(ss IH). 

331 

a0" 
2-(2~(5~Bromo-3-
phenoxypyridm-2-
ylamino)thia2oI-4-
yI)-l-(pyrroiidm-l-
yl)ethanone 

'HNMR (dsDMSO)5 1.72-1.79 
(m, 2H),' 1.83-1.89 (m, 2H), 3.28 (t, 
J = 6.8 Hz, 2H), 3.49 (t, J = 6.7 Hz, 
2H), 3.60 (s, 2H), 6.77 (s, IH), 7.10 
(s, IH), 7.12 (s, IH), 7.21 (t, J = 7.4 
Hz, 1H), 7.38 (d, J - 2.0 Hz, IH), 
7.44 (t, J - 7.9 Hz, 2H), 8.22 (d, J -
2.0 Hz, 1H), 10.96 (ss IH). 

332 

a°" 

2-(2~(5-Bromo-3-
phenoxypyridin-2-
yiamino)thia2oI-4-
yl)-N-(2- . 
methoxyethyI)aceta 
mide 

1H NMR (d6DMSO) 8 3.21-3.23 
(m, 5H), 3.32-3.35 (m, 2H), 3.45 (s, 
2H), 6.77 (s, IH), 7.10 (s, IH), 7.12 
(s, IH), 7.21 (t5 J = 7.4 Hz, IH), 
7.39 (d, I =2.0 Hz, IH), 7.44 (t, J = 
7.9 Hz, 2H), 7.99 (t, J = 5.4 Hz, 
IH), 8.22 (d, J = 2.0 Hz, IH), 10.99 
(s, IH). 

333 HO~~\ 

Br-v^ ^ 

(X " 

2-(2-(5-Bromo-3-
phenoxypyri d in-2-
yIamino)thiazoI-4-
yl>N-(2-
hydroxyethyl)aceta 
mide 

lH NMR (dgDMSO) 8.3.10-3.27 
(m, 2H), 3.37-3.42 (m, 2H), 3.45 (s, 
2H), 4.65 (t, J - 5.5 Hz,- IH), 6.78 
(s, IH), 7.10 (s, IH), 7.12 (s, IH), 
7.21 (t, J = 7.3 Hz, IH), 7.39 (d, J = 
2.0 Hz, IH), 7.44 (t, J = 7.9 Hz, 
2H), 7.91 (br s, IH), 8.22 (d, J - 2.0 
Hz, IH), 11.00 (s, IH). 

334 

"Xi^0 
A H Or 

2~(2-(5-Bromo-3~ 
phenoxypyridin-2-
ylamino)thiazol-4-
yi)-N~(2-
(dimethylammo)eth 
y])acetamide 

lH NMR (d6 DMSO) 8 2.12 (s, 
6H), 2.27 (t5 J - 6.7 Hz, 2H), 3.12-
3.16 (m, 2H), 3.44 (s, 2H), 6.78 (s, 
IH), 7.10 (s, IH), 7.12 (s, IH), 7.21 
(t, 1 « 7.4 Hz, IH), 7.40 (d, J = 2.2 
Hz, IH), 7.44 (I, J = 8.0Hz, 2H), 
7.84 (t, J « 5.4 Hz, IH), 8.22 (d, J = 
2.0 Hz, IH), 11.02 (s, IH). 
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335 
Br HN 

OH 3 -(2-(5 -Brom o-3-
phenoxypyridin-2-
ylamino)tbiazoI-4-
yl)-N-(2-
hydroxyethyl)-2a2-
diraethylpropanam id 

lH NMR (dgDMSO) 8 1.09 (s, 
6H), 2.78 (s, 2H). 3.10-3.15 (m, 
2H), 3.37 (t J - 6.1 Hz, 2H), 4.83 
(br s, IH), 6.61 (s, IH), 7.12 (d, J = 
8.0 Hz, 2H), 7.22 (ts J = 7.4 Hz, 
IH), 739 (d, J - 2.1 Hz, IH), 7.45 
(t, J = 8.0 Hz, 2H), 7.57 (t, J - 5.6 
Hz, IH), 8.21 (d, J -2.0 Hz, IH), 
10.60 (brs, 

Exarapie 336 
Preparation ofN-(5-bromo3-phenoxsrovridm-2-vl>4-(2-(5-methvl-1.3.4-oxadiazoI-2-

vl)ethvl)thiaza1-2-8.mme 

o H 

|OO709] Step A: Preparation of N'-acetvl-3^2-f 5--bromo~3-nhenoxvDvridin-2-

vlammo)th!a2oI-4-y])prooaiiehvdrazide: A mixture 3-(2-(5-bromo-3-phenoxypyridin-2-

ylamino)thiazoi-4-yl)propsnoic acid (0300 g, 0.714 mmol), HOBT-HjO (0.164 g, 1.07 mmol), 

DIEA (0.261 mL. 1.50 mmol), EDCI (0.205 g, 1.07 mmol), and acetohydrazide (0.106 g, 1.43 

mmol) in 10 mL acetonitrile and 2 mL THF was stirred at 50 °C for 3 hours and then overnight at 

ambient temperature. The mixture was concentrated and diluted with CH2CI2, washed with 

saturated aqueous NaHCOa, dried over NazSO^ and concentrated to provide the title compound 

(0.431 g, 127% yield) that was carried directly on to the next step. 

[00710] Step B: Preparation of 5-bromO"N"f~4-f2-f5-methvi"13.4~oxadiazoi-2-

vl)eihvnthiazoi-2-v]V3-phenoxvpvridin»2-amine: To a mixture of Nl-acetyl-3-(2-(5-bromo-3-

phenoxypyridin-2-ylammo)thiazol-4-y!)propanehydrazide (0.100 g, 0.210 mmol) in 5 mL 

acetonitrile was added POCI3 (0.0769 mL, 0.840 mmol) and the reaction was heated at 50 °C for 

72 hours. The mixture was concentrated to dryness, diluted with water and extracted with 

CH2C12. The organic layer was dried over Na2SG4 and purified by preparative HPLC to give the 

title compound (0.029 g, 30.1% yield). JH NMR (dsDMSO) 5 2.50 (2, 3H), 3.00 (t, J == 7.4 Hz, 

2H), 3.17 (t, J - 7.5 Hz, 2H), 6.76 (s, IH), 7.11 (d, 3 - 7.6 Hz, 2H), 7.21 (t, J - 73 Hz, IH), 7.40 

(d, J - 2.0 Hz, IH), 7.44 (t, J = 7.9 Hz, 2H)» 8.22 (d, J - 2.2 Hz, IH), 10.99 (s, IH). 

[00711] The following compounds were'prep&red from the corresponding acid (Example 315) 

and corresponding acylhydrazine following the method of Example 336. 
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Example Structure Name NMR Data 

337 

a°" 
N-(5-Bromo"3~ 
phenoxypyridm-2~ 
yI)~4-((5-methy5-
1 s3>4-oxadiazol-2-
yl)methyI)thiazol-
2-amine 

!H NMR (dg DMSO) 5 2.44 (s, 3H), 
4.21 "(ss 2H), 6.97 (s, IH), 7.08 (s, 
1H), 7.10 (s, IH), 7.20 (t, J - 7.4 Hz, 
IH), 7.40-7.45 (m, 3H), 8.23 (d, J -
2.0 Hz, IH), 11.14 (s, IH). 

338 N-(5~Bromo-3= 
phenoxypyridin-2-
yI)-4-(2-(5-
isopropyl-1,3,4-
oxadiazol-2-
y])ethyI)thiazol-2-
amine 

lB NMR (d6 DMSO) 8 1.25 (d, J = 
6.8 Hz, 6H), 3.00 (t, J - 7.5 Hz, 2H), 
3.09-3.14 (m, 1H), 3.18 (t, I = 7.5 Hz, 
2H), 6.73 (s, IH), 7.10 (d, J = 7.8 Hz, 
2H), 7.21 (t, J - 73 Hz, 1H), 7.40 (d5 
J « 2.0 Hz, IH), 7.44 (t, J = 8.0 Hz, 
2H), 8.22 (d, J - 2.0 Hz, IH),10.98 
Cs> IH). 

339 

0"°" 
N-(5-Bromo~3-
phenoxypyridin-2-
yl)-4-(2-methyI-2-
(5-methyl-l5354-
oxadiazol-2-
yl)propyl)thiazol-
2-amine 

'H NMR (d6 DMSO) S 1.3 6 (s, 6H); 
2.44 (s, 3H), 2.95 (s, 2H), 7.12 (d, J ** 
7.8 Hz, 2H), 7.22 (t, J = 6.8 Hz, IH), 
7.36 (d, J - 1.8 Hz, IH), 7.45 (t, J -
7.7Hz, 2H), 8.20 (d, 1-2.0 Hz, IH), 
10.78 (ss IH). 

Example 340 
Preparation ofN-r5-bromo-3~phenoxvpvridin-2-yB-4~f2-f3-methvl-l-2.4-oxadiazol-5" 

vnethvnthiazol-2-amine 

[00712] To a mixture of 3-(2~(5-bromo-3-phenoxypyridin~2-ylamino)thiazol-4-
yl)propanoic acid (0.100 g, 0.238 mmol), DIEA (0.0456 irsL5 0.262 mmol) in 5 mL DMF at 
ambient temperature was added N"((dimethylanxino)fluorometliyIene)-N-methylmethanamimiim 
hexafluorophospbate(V) (0.0628 g, 0.238 mmol). The mixture was stirred for 30 minutes at 
ambient temperature and then N-hydroxy acetamidine (0.0194 g5 0.262 mmol) was added in one 
portion and the reaction was heated at 110 °C overnight. The reaction was then cooled to ambient 
temperature and EtOAc was added and the organic layer washed with water (2X10 mL), dried 
over Na2SC>4 and concentrated to a residue that was purified on silica gel eluting with 25 % 

EtOAc/Hexanes to give 5 the title compound (0,067 gs 61.4% yield). lH NMR (d^ DMSO) S 
2.29 (s, 3H), 3.04 (t, 7.6 Hz, 2H), 3.26 ({,1 = 7.6 Hz, 2H), 6.74 (s, IH), 7.11 (d, J - 7.8 Hz, 2H), 
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7.21 (t, J = 7.3 Hz, IH), 7.40 (d, J - 2.0 Hz, IH), 7.44 (t, J - 8.0 Hz, 2H), 8.22 (d, J = 2.0 Hz, 

IH), 11.00 (s, IH). 

Example 341 
N-fS-Bromo-3-nhenoxvpvrtdin-2-y1V4-(T3-methvl-h2.4-oxadiazo1-5"yi)methvPthiazol-2-amine 

cr" 
[00713] Prepared from the corresponding acid (Example 314) following the method of 
Example 340. *H NMR (d^DMSO) 5 2.29 (s, 3H), 4.29 (s, 2H), 7.00 (s, IH), 7.08 (s, 1H)S 7.10 (s, 
IH), 7.20 (t, J = 7.3 Hz, IH), 7.41-7.45 (m3 3H), 8.23 (d, I = 2.0 Hz, IH), 11.13 (s, IH). 

Example 342 

Preparation of N-C5-bromo-3-phenQxvpvridin-2-vlV4-f2-f5-methvlQxazoI-2-vnethvI")thiazoi'-2-arnine 

[00714] Step A: Preparation of 3-("2-f5-bromo-3-t>henoxvpvridin-2-vlaiiiino>thiazol-4-ylV 

N-f2-oxo-propvDpropanamide: A mixture of 3-(2-(5-hromo-3-pheixoxypyridin-2-ylainmo)thiazol-

4-yl)propanoic acid (0.800 g, 1.90 mmol), HOBT-H2O (0.437 g, 2.86 mmol), DEBA (1.36 mL, 

7.80 mmol), EDCI (0.547 g, 2.86 mmol), and 1 -aminopropan-2-one hydrochloride (0.834 g, 7.61 

mmol) in 50 mL THF was stirred at 50 °C for 2 days. The mixture was concentrated and diluted 

with CH2CI2 and washed with water, dried over sodium sulfate and concentrated to a residue that 

was carried on to the next step without farther purification. 

[00715] Step B: Preparation of 5-bromo-N-f4-('2-<'5"methvloxazol-2-vnethvl>thiazol-2-YlV 

3-0henoxypvridin-2-amine hydrochloride: Prepared according to the method of Example 336, 

Step B (0.043 g, 12.2% yield). lH NMR (d6DMSO) S 2.25 (s, 3H), 3,00-3.08 (m, 4H)S 6.72 (s, 

IH), 6.81 (s, IH), 7.14 (d, J - 7.8 Hz, 2H), 7.23 (t, J = 7.4 Hz, IH), 7.43-7.47 (m, 3H)> 8.25 (d, J 

- 2.0 Hz, IH). 
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Example 343 
N-^5-Bromo-3-Dhenoxvovridin-2-vl')-4-^5-methv]oxazol-2-vI>imethvI'?thia2:o)-2-amme 

[00716] The following compound was prepared from the corresponding acid (Example 
315) following the method of Example 342. !H NMR (dg DMSO) 8 2.22 (d, J = 1.0 Hz, 3H), 
4.05 (s, 2H), 6.71 (d, J - 1.2 Hz, IH), 6.86 (s, IH), 7.09 (d, J = 7.8 Hz, 2H), 7.20'(t, J = 7.4 Hz, 
IH), 7.40-7.45 (m, 3H), 8.22 (4 J = 2.2 Hz, 2H), 11.09 (s, iH). 

Exarapie 344 
Preparation of 4-f2-flH-tetrazol-5-vnethyl>N^5-bromo-3-phenoxvpvridin-2-vDthiazol-2-ainme 

[00717] To a nitrogen purged vial was added TBAF (0.249 mL, 0.249 mmol), 3-(2-(5-
bromo-3-phenoxypyridin-2-ylammo)thiazol-4-yl)propanenitrile (0.200 g, 0.498 mmol) (Example 
320), and TMSNs (0.0992 mL, 0.748 mmol) were added, and the reaction was stirred at 120 QC 
for 24 Hr. The crude reaction mixture was dissolved in CH2CI2 and washed with aqueous sodium 
bicarbonate solution. The organic layer was concentrated to a residue that was purified on silica 
gel by-eluting with 7% MeOH/CH2Cl2 and further purified by triturating in refluxing EtOAc to 
give the title compound (0.128 g, 57.8% yield). 5H NMR (4DMSO) 8 3.03 (t J - 7.5 Hz, 2H), 
3.25 (t, J « 7.6 Hz, 2H), 6.70 (s, IH), 7.13 (d, J - 8.0 Hz, 2H), 7.22 (t, J - 7.3 Hz, 1H), 7.38 (d, J 
- 2.0 Hz, IH), 7.45 (t, J - 7.9 Hz, 2H), 8.22 (d, J - 2.2 Hz, IH), 11.01 (s, IH). 

Example 345 * 
Preparation ofN-f5~bromo-3~phexioxvpvridin-2-vlV4-fphenoxvmethynthiazol-2--amme 

temperature. NaH (0.00907 g, 0.378 mmol) was added and the mixture stirred for 30 minutes at 
[00718] Phenol (0.0356 g, 0*378 mmoi) was dissolved in 3 " mL THF at ambient 



200 

ambient temperature. Solid N-(5-Bromo-3-phenoxypyridin-2-yl)~4-(chloromethyl)thiazol-2--

amine (0.030 g. 0.0756 mmol) (Example 322) was then added to the reaction and the mixture 

was stirred at ambient temperature overnight. The reaction was concentrated to dryness* 

dissolved in CH2C12, washed with water, dried over Na2S04, and concentrated to dryness. The 

residue was purified by preparative HPLC to give the title compound (0.007 g, 20.4% yield) as 

fee least polar of the two major products. NMR (CDCI3) 5 5.07 (s, 2H), 6.88 (s, IH), 6.96 (t, 

- 7.3 Hz, IH), 7.01 (d5 J - 8.0 Hz, 2H), 7.07 (d3 J - 8.8 Hz, 2H), 7.14 (d, J - 2.0 Hz, IH), 7.23-

7.31 (m, 3H), 7.43 (t5 J - 8.0 Hz, 2H), 8.14 (d, J - 2.0 Hz, IH), S.76 (br s, JH). 

[00719] The following compounds were prepared from the corresponding phenols and 

thiophenols and N-(5-Bromo-3-phenoxypyridm-2-yl)~4-(chloromethyl)thiazoi-2-ainine (Example 

322) following the method of Example 345. 

Exampie Structure Name NMR Data 

346 T ? 
. i H a 

N-(5~Bromo-3-
phenoxypyridin-
2-yl)-4-((5-
methyl-1,3,4-
oxadiazol-2-
ylthio)methyI)thia 
zol-2-amine 

'H NMR (CDCI3) 5 2.37 (s, 3H), 
4.46 (s, 2H), 7.04 (s, IH), 7.11 (d, J 
- S.2 Hz, 2H), 7.23 (t5 J = 7.4 Hz: 
IH), 7.42-7.46 (m, 3H), 8.23 (d, J « 
1.8 Hz, IH), 11.19 (s, IH). 

347 F 

8r"0 r 
/-N 

I H / fTV° 

5-Bromo-N-(4-
((l-methyl-3-
(trifluoromethyl)-
lH-pyrazol-5-
yloxy)methyl)thia 
zo1~2-yl)-3-
phenoxypyridin-
2-amine 

'H NMR (ds DMSO) 5 3.62 (s, 
3H), 3.74 (s, 21-1), 6.47 (br s, IH), 
7.15 (d, J - 7.8 Hz, 2H), 7.24 (t, J « 
7.4 Hz, IH), 7.35 (d, J = 2.0 Hz, 
IH), 7-46 (ts J = 7.9 Hz, 2H), 8.21 
(d, J = 2.0 Hz, IH), 11.21 (br s, 
1H), 1 L36 (br s, IH). 

Example 348 
Preparation of N-f5-bromo-3-phenoxvpvridm~2-vP~4-Cfphenviarriirto'')methvfithiazoI~2-a-rnme 

[00720] Aniline (0.0352 g, 0.378 mmol) was dissolved in 2 mL NMP at ambient 

temperature. CS2CO3 (0.0246 g, 0.0756 mmol) and solid 5-bramG~M-(4-(cMoxtsme&yI)thiazol-2-

yl)-3-phenoxypyridin-2-amine (0.030 g, 0.0756 mmol) were added to the reaction and the 
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mixture was stirred at ambient temperature overnight The reaction was concentrated to dryness, 

dissolved in CF^C^, washed with water, dried over NasSCU, and concentrated to dryness. The 

residue was purified by preparative HPLC to give the title compound (0.010 g, 29.2% yield) as 

tan solids. 5H NMR (CDC13) 5 4.34 (br s, 3H), 6.67-6.74 (m, 4H), 7.07 (d, J - 8,0 Hz, 2H), 7.13 

(d; J - 1.8 Hz, IH), 7.18 (t, J - 7.7 Hz, 2H), 7.24-7.27 (ra, IH), 7.43 (ts J - 7.9 Hz, 2H), 8.13 (d, J 

= 1.6 Hz, IH), 8.74 (br s, IH). 

[00721] The following compounds were -prepared from the corresponding amines and N-

(5-Bromo-3-phenoxypyridin-2-yl)-4-(chloromethyl)thiazol-2-amine (Example 322) following the 

method of Exampie 348. 

Exampie Structure Name NMR Data 

349 

* N"N crH 
N-((2-(5-Bromo-3-
ph en oxypyri d i n -2 -
ylamino)thiazoM-
yl)methyl)-5-
methyl-1,3,4-
oxadi azo! -2-arn i n e 

]H NMR (d6DMSO) §2.12 (s, 3H), 
4.71 (sa 2H), 6.12 (s, IH), 6.89 (s, 
1H), 7.11 (d, J - 7.8 Hz, 2H), 7.21 
(t, J - 7.3 Hz, IH), 7.40-7.46 (m, 
3H), 8.23 (d, J-2.1 Hz, IH), 11.13 
(s, IH). 

350 
447713 Br^ o IV 

N-(5-Bromo~3-
phenoxypyridin-2-
yl)-4-(pyrrolidin-l -
ylmethyl)thiazol-2-
amine 

JH NMR (d6 DMSO) 6 1.72 (br s, 
4H), 2.63 (br s, 4H), 3.69 (br s, 
2H), 6.88 (s, IH), 7.10 (s, IH), 7.12 
(s, IH), 7.21 (t, J = 7.3 Hz, IH), 
7.41-7.46 (m, 3H), 8.22 (d, J = 2.0 
Hz, IH), 11.04 (brs, iH). 

Example 351 
Preparation of 5-bromo-3-oherioxv-N-r4-fDhenv!thiomethvl")th!azo!-2-vr)Dvridin-2-amine 

hydrochloride 

HCI 

[00722] Prepared according to the method of Example 345 using 5-bromo-N-(4~ 

(chloromethyI)thiazoi-2-yl)-3-phenoxypyridin-2-amme and benzenethiol. !H NMR (CDClj) 5 

4.13 (s. 2H), 6.48 (s, IH), 7.19 (ds J-8.0 Hz, 2H), 7.26-7.32 (m, 5H), 7.38 (d, J - 7.0 Hz, 2H), 

7.44 (t, J - 7.6 Hz, 2H)S 8.12 (d, J = 1.6 Hz, IH), 12.71 (s, IH). 
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Example 352 

Preparation of 5-(,2-(2-f5-bromo-3-phsnoxvpvridm-2-viamino)thiazaI"4-vnethvlV1.3.4-oxadiazol-2-

ol 

[00723] Step A: Preparation of 3-('2-C5-bromo-3-t>kenoxvpvridm-2-ylainino)thiazol-4-

vDprori anehydrazide: To a mixture of methyl 3-(2-(5-bromo-3-phenoxypyridin~2-

ylamino)thiazoI-4-yl)propanoate (1.00 g5 2.303 mmol) (Example 315) in 15 mL EtOH was added 

hydrazine monohydrate (8.835 mL, 11.51 mmol) and the mixture heated at 75 °C for 4 hours. 

The reaction was cooled to ambient -temperature and quenched with water and the solids were 

filtered to give the title compound (0.831 g, 83.10% yield) as off white solids there were used 

without further purification. 

[00724f Step B: Preparation of 5-f2-f2-f5-bromo-3-phenoxvovridiii-2-vlamino'tahiazoi-4-

vl)ethvlVL3.4-oxadiazol-2-oli To a mixture of 3-(2~(5-bromo-3~phenoxypyridin-2-

ylamino)thiazol-4-yl)propanehydrazide (0.150 g, 0.345 mmol) in THF (5 mL) was added TEA 

(0.04814 mL, 0.3454 mmol) and cooled in an ice bath. To this mixture was added. GDI (0.0672 g, 

0.414 mmol) in one portion. The mixture was allowed to warm to ambient temperature and was 

then, heated at 50 °C overnight. The reaction was concentrated to dryness, dissolved in CH2C12 

and washed with water, dried over Na2S045 concentrated- to a residue that was purified by 

preparative HPLC to give the title compound (0.045 g. 28.31% yield) was white solids. NMR 

(d6DMSO) 6 2.91 (s, 4H), 6.75 (s, IH), 7.10 (d, J - 7.8 Hz, 2H), 7.21 (t, J - 7.4 Hz, 1H), 7.40 

(&> J = 2.1 Hz, IH), 7.44 (t, J *= 7.9 Hz, 2H): 8.22 (d, J - 2.1 Hz, iH), 11.03 (br s, 1H), 12.04 (br 

s= IH). 

Example 353 
Preparation ofN-C5-bromo--3-phenoxvpvrid?n-2-vSV4-r2-C5-methvi-1.2,4-oxadiazol-3-

vnethvDthiazQ!-2-amine 
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[00725] Step A: Preparation of (Z)-3~(2~(5-bromo-3~phenoxvpvyidm-2~vlarninoVlhiazQl-4-

vlVN'-hvdroxypropanamidine: To a mixture of 3-(2-(5-bromo-3-phenoxypyridm-2-

ylamino)thiazol~4-yl)propanenitrile (1.00 g, 2.49 mmol) (Example 320) in 150 mL EtOH was 

added a mixture of hydroxylamine hydrochloride (0.866 g, 12.5 mmol) and NaOH (12,5 mL} 

12.5 mmol) and the combined mixture was heated at reflux overnight. To the reaction was then 

added hydroxylamine hydrochloride (0.866 ga 12.5 mmol) and IN NaOH (12.5 mL, 12.5 mmol) 

and the reaction reluxed overnight. The mixture was cooled, concentrated to a residue, diluted 

with CH2CI2 and IN HCI, the aqueous layer was made basic with NH4OH and extracted with 

CH2CI2. The basic organic extracts were dried on NaiSO^ filtered and concentrated to give the 

title compound (1.02 g, 94.2% yield). 

[00726] Step B: Preparation of fZVN'-acetoxy-3-f2-f5~br6mo-3-phenoxvpyridm-2-

vlaminolthiazol-4-vnpropanimidamide: To a suspension of (Z)-3~(2-(5-bromo-3-

phenoxypyridm-2-ylamino)thiazal-4-yi)-N'-hydroxypropanamidine (0.200 g, 0.460 mmol) and 

K2CO3 (0.070 g5 0.506 mmol) in acetone (5 mL), cooled in an-ice bath, was added a solution of 

acetyl chloride (0.032 mL, 0.460 mmol) in 3 mL acetone and the mixture was allowed to slowly 

warm to ambient temperature. The reaction was concentrated to dryness, dissolved in CH2C12 

and washed with water, dried over Na2SD4, and concentrated to give the title compound (0.205 

g, 93.4% yield) that was used without further purification. 

[00727] Step C: Preparation of S-bromo-N-C^-^-fS-rnethvI-l J2.4~oxadiazol-3-

. vnethyI)thiazoI-2-vlV3-phenoxvpvridin-2-ainine: The ' (Z)-N'-acetoxy-3-(2-(5-bromo-3-

phenoxypyridin~2-ylammo)thiazol-4-yl)propanimidamide (0.050 g, 0.10 mmol) was heated 

(neat) at 150 °C under high vacuum for 3 lirs. The crude reaction residue was then purified by 

preparative'HPLC to give the title compound (0.015 g. 31% yield) as a white solid. !HNMR (ds 

DMSO) S 2.55 (s, 3H), 2.91-3.05 (m, 4H), 6.72 (s, IH), 7.11 (d, J - 1.8 Hz, 2H), 7.21 (t, J - 7.4 

Hz, IH), 7.40 (d5 J = 2.0 Hz, IH), 7.44 (t, J - 7.9 Hz, 2H), 8.22 ( d, J — 2.0 Hz, 1H), 11.00 (s, 

IH). 

Example 354 
Preparation of N-f5-brorao-3-fphenvlthio')pyridin-2-yl)-4-f2-f5-methyl~h3.4-oxadiazQi-2-

v1")ethvnthiazoI-2-amine 
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[00728] Step A: Preparation of methyl 3-f2-(5-bromo-3-(phenylthlo)pvridm-2~ 

yIamino)thiazol-4-vDpropanoate: A mixture of methyl 5-bromo-4-oxopentanoate (1.20 g, 5.73 

mmol), I -(5-bromo-3-{phenyIthio)pyridin-2-yl)thiourea (1.50 gs 4.41 mmoi) (Example 179), 

triethylamine (1.04 mL, 7.49 mmol), and MeOH (25 mL) was refluxed overnight. The reaction 

was concentrated to a residue and partitioned between CH2CI2 and water. The organics were 

concentrated to a residue and triturated in reftuxing EtOAc and the solids filtered (solids are 

acid). The flitrate was concentrated and purified on silica gel eluting with 30% EtOAc/Hexanes 

to the title compound (1.43 g, 72.0% yield). 

[00729] Step B; Preparation of 3-f2-f54>romo-3-fphenvlthio^pvridin-2-vlammo)thiazol'4-

vDpropanoic acid: To a mixture of methyl 3-(2-(5~bromo-3-(phenyIthio)pyridin-2-

ylammo)thiazol-4-yl)propanoate (1.40 g, 3.11 mmol) in 50 mL THF was added 25 mL water 

followed by sodium hydroxide (0.249 gs 6.22 mmol) and the mixture was stirred overnight The 

mixture was concentrated to dryness, water added and acidified with NH4CL The mixture was 

then extracted with THF. The organics were dried over Na2S04 and concentrated to give the title 

compound (1.38 g, 102% yield) that was used a.s the crude material. 

[00730] Step C: Preparation of N'~acetyl-3-(2»(5-bromo-3-(phenylthio)pyridin-2-

ylamino)thiazol-4~yl)propanehydrazide: Prepared according to the method of Example 336, Step 

A. 

[00731] Step D: Preparation of 5-bromo-N"f4-f2-f5-melhvi-13.4<>:xadiazQl--2-

•yl)ethv3s)thiazoi-2-yl)-3-fphenylthio")pvridin--2-amine: Prepared according to the method of 

Example 336, Step B. lH NMR (CDC13) 5 2.48 (s, 3H), 3.09-3.22 (m, 4H), 6.53 (s, IH), 7.19-

7.26 (m, 3H), 7.29-7.32 (m, 2H), 7.92 (d, J = 2.1 Hz, IH), 8.42 (d, J = 2.1 Hz, IH), 8.98 (br s, 

IH). 

Example 355 
Preparation of "N-^-bromo-S-f4-^1x1 fluoromethvl)Dhenoxv')pvr3din-2-vlV3-f'tetrahvdrofuran-2-vJ>-

L2.4-thiadiazol-5-amine 

A mixture of 2-aminopyridin-3-ol (1.00 g, 9.08 mmol) and DMF (20 mL) was cooled in a 0 °C 
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bath and sodium hydride (0.240 g, 9.49 mmol) was slowly added in portions with vigorous 

stirring (significant gas evolution). After the addition was completed, the mixture was stirred at 

ambient temperature for 30 minutes to ensure all the NaH was consumed (reaction becomes very 

viscous). The 2-bromo-1 -fluoro-4-(triftuoromethyl)benzene (1.17 mL, 8.26 mmol) was added 

and the mixture heated to 110 °C under nitrogen overnight. The reaction was cooled to ambient 

temperature and the DMF removed under reduced pressure. The resulting black sludge was 

quenched with 0.5 N NaOH (100 mL) and extracted with Et20). The organic layer was washed 

with IN NaOH and brine, dried over sodium sulfate', filtered and concentrated to afford a brown 

solid. The solids were purified on silica gel eluting with 40% EtOAc/Hexanes to afford 3-(2-

bromo-4-(trifluoromethyl)phenoxy)pyridin-2-amme the -title compound. 

[00733] Step B: Preparation of 3-f4-ftrifluoromethvDphenoxy'tovridin-2-amine: Step B: 

Preparation of 3-f4-ftrifluoromethvDphenoxv>Pvridin-2~aimne: A 500mL mL parr shaker was 

charged with 3-(2-bromo-4-(trifhioromethyl)phenoxy)pyridin-2-amine (1.85 g, 5.55 mmol), 

NaOAc (0.911 gs 11.1 mmol) and EtOH (lOOmL mL), purged with nitrogen and Pd(OH)2/C 

(0.200 g, 1.42 mmol) was added and a pressure of 30 psi Hydrogen was maintained. After 2 

hours, the mixture was filtered through GFF paper and the filtrate concentrated to a residue. The 

residue was dissolved in EtOAc, washed with a sodium bicarbonate solution, dried over NaiSO/t, 

filtered, concentrated to a residue and purified on silica gel by eluting with 50% EtOAc/Hexanes 

to give the title compound (1.24 g, 87.8% yield) as a white solid. 

[00734] Step C: Preparation of 5-bromo-3~C'4-ftrifluQramethvnphenoxy)pvridin~2-arnine: 

A 250 mL round-bottomed flask was-charged with 3-(4~(trifluoromethyI)phenoxy)pyridin-2-

atniiie (1.24 'g, 4.88 mmol) and CHCI3 (150 mL), -cooled to 0 °C and bromine (0.275 mL, 5.37 

mmol) was added dropwise. The reaction was stirred for 60 minutes. The reaction was quenched 

into a saturated aqueous NaHC03 solution and extracted with CH2CI2 (2 X 150 mL). The 

combined organics were dried over sodium sulfate, filtered and concentrated . The residue was 

purified on silica gel eluting with 20% EtOAc/hexanes. The combined fractions of product were 

treated with charcoal, filtered through GFF paper and concentrated to afford the title compound 

(0.850 g, 52.3% yield) as a tan solid. 

[00735] Step D: Preparation of 5-bromo-N-f3-ftetrahvdrofuran-2-vlVl.2.4-thiadiazol-S-

viV3-f4-ftrifluoromethyDphenoxv)pyridm-2~ainiiie; Prepared according to the method of 

Example 183, Step D. JH NMR (ds DMSO) 5 2.21-2.27 (m9 2H), 3.54-3.61 (m, IH), 3.74-3.86 

(m, 3H), 4.03 (t, J - 8.0 Hz, IH), 7.23 (da J - 8.6 Hz, 2H), 7.76 (d, I - 8.8 Hz? 2H), 7.94 (d, J = 

2.0 Hz, IH), 8.48 (d, J - 2.0 Hz, IH), 12.37 (s, IH). 
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Preparation QfK-f5-(pvridin-2-vlthioV3-('4-{'trifluorQmethvnphenox\Opvridin-2-vlV3-
CtetTahvdrofuran-2-yIV1.2.4-thiad!a2ol~5-amine 

• rVsi^ rVv° 

F 
Prepared from 5-bromo-N-(3-(tetrahydrofbran-2-yl)-l,254-tMadiazol-5~yl)-3-(4-

(trlfluoromethyl)phenoxy)pyridin-2-amiiie according to the method of Exampie 162, Step A. ]H 

NMR(dUDMSO) S 2.23-2.28 (m, 2H), 3.56-3.63 (m, IH), 3.75-3.80 (m, 1H); 3.82-3.88 (m, 2H)S 

4.04 (t J - 8.0 Hz, IH), 7.15-7.19 (m, 2H)} 7.26 (d, J - 8.6 Hz, 2H)? 7.66-7.70 (m, IH), 7.76 (d, J 
- 8.6 Hz, 2H)5 7.85 (d, J - 2.0 Hzs lH), 8.40 (d, J - 4.7 Hz, IH), 8.50 (d5 J - 1.8 Hz, IH), 12.50 
(s, IH). 

Preparation ofN-f4-f2-f5-methv1oxazol-2-vltethv1'tthiazol-2"Viy3-phenoxv-5-fthienof3.2-b]pYridin-
7-vlthio)ftvridm-2-amme dihydrochloride 

N N 
H 

HCI rf^Y'0 

HCI 

[00737] Prepared according to the method of Example 211, Steps A and B, using 5-bromo-
N-(4-(2-(5-metliyloxazol-2-yl)ethyl)thjazol-2-yl)-3-phenoxypyridin-2-amine as the starting 

material. !H NMR (d6-DMSO) 5 8,63 (d, IH), 8.44 (m, 2H), 7.75 (d5 IH), 7.52 (d, 1H)S 7.40 (m; 

2H)5 7.17 (m, 4H)S 6.83 (s, IH), 6.72 (m, IH), 3.11-2.99 (m, 4H), 2.25 (d, 3H). Mass spectrum 
(apci) m/z = 543.5 (M+H-2HC1).. 
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Example 35S 
Preparation of 4-f2-r5-methvloxazQl-2-vBethviyN~f3-phenoxy-5-fpiperidm-4-ylmethvfthio')Dwidm-

2-yI")thiazoI-2-amine dihydrochloride 

[O073S] Prepared according to the method of Example 34. NMR (de-DMSO) 6 11,40 

(bs, IH), 8.95 (m, IH), 8.65 (m, IH), 8.18 (m, IH), 7.44 (t5 2H),"7,36 (s,.lH), 7.21 (t, IH), 7.12 

(d, 2h)7 6.83 (s, IH), 6.72 (s, IH), 3.20 (m, 2H), 3.04 (m, 4H)S 2.87 (d, 2H), 2.78 (m, 2H), 2.24 (s, 

3H), 1.87 (m, 2H), 1.67 (m, IH), 1.36 (m, 2H). Mass spectrum (apci) m/z - 507.5 (M+H-2HC1). 

Example 359 
>j-f5-brorno-3--(4-fluorophenvl1:hio^pvridin-2-vi>thiazolorS.4-blpyridin-2-amme hydrochloride 

[00739] Step A: Preparation of 3-(4-fliioroph&nvlthio)-2-nitropyridine; Prepared 

CthiazolofS^-blpyridiTi^'Vlamino^pwidin-S-ylthio^beiizoate hydrochloride 

"T^Xp 
H HC! 
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Prepared according-to the method of Example 359. H NMR (CDCI3) 5 3.91 (s, 
731 - 739 (m, 3H), 7.88 - 7,92 (m, 3H), 8.0 (s, iH), 8.43 (4 IH), 8.54 (s, 1H), 9.14 (bs, 

N-G-H-methvi-lH-imidazol-2-vlthio^tivridin-2-vI')thia7,oIor5.4-b]Dvrjd;n-2-amine 
N=\ (Xxy 

I w 
-S <"=T -

Step A: Preparation of 3-n-methyl-lH-imidazoI-2-vlthio)pvridin-2-amme: 3-(l~ 
methyl-lH4midazol-2~ylthio)-2-nitropyridine (prepared according to the procedure of Exampie 
359 (2.2 g, 9.3 mmoi) was dissolved in acetic acid (30 mL) and cooled in a water bath. Zn dust (< 
10 micron, 3.0 g5 47 mmol) was slowly added in portions and the reaction stirred at ambient 
temperature for 30 minutes. The solution was filtered through celite (rinsing with 
dichloromethane) and the filtrate was concentrated. The solution was neutralized with NH4OH 
solution and extracted with EtOAc. The organic layer was dried and concentrated to provide the 
title compoimd (1.8 g, 94% yield) as a dark brown solid. 
[00743] Step B: Preparation of N-f3-fl -methyl- lH-imidazol-2-vIthio")pyridin-2" 
vl>thiazolor5-4-b1pvridin-2-amine: Prepared according to the method of Example 181 using 2-

chloro-3~isothiocyanatopyridine. lH NMR (CDCI3) 5 3.77 (s, 3H), 6.92 ~ 6.96 (m, IH), 7.00 (s, 
1H), 7.20 (s, IH), 7.32 (dd, IH), 7.88 (d, IH), 8.00 (d, IH), 8.40 (d3 2H), 10.80 (bs, IH). 

5-bromo-3-(4-»fluorophenvlthtoVN-(4-methvlthiazo1-2-vl'tovridin-2-amine 

Ct xv 
N 

S H 

riJ 
[00744] Prepared according to the method of Example 7, Steps C, E> and E, from 5-bromo-

3-(4-fiuorophenylthio)pyridm-2-amine. *H NMR (CDCI3) 6 2.33 (s, 3H). 6.44 (s, 1H)S 7.01 (ts 

2H), 7.23 (dd, 2H), 7.87 (d, IH), 8.40 (d, IH). 
[00745} The following compounds were also prepared following the procedure of Example 
362. 
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Example R2 . Name - Data 

363 «/vw 

N NMe 

MeO 

Methyi 2-(5-bromo-2-(4-
methylthiazoi-2-
yIarnino)pyridm-3-ylthio)-l -
methyl- lH-itnidazale-5 -
carboxyiate. 

lH NMR (CDCI3) 5 236 (s, 3H), 3.84 
(s, 3H), 4.00 (s, 3H), 6.43 (s, IH), 
7.73 (s. IH), 7.94 (s, IH), 8.40 (s, 
IH). 

364 -vw 

N^N 

5-bromo-N-(4-methylthiazol-
2-yl)-3-(pyrimidin-2-
ylthio)pyridiri-2-amine 

!H NMR (CDCI3) 5 231 (s, 3H), 6.44 
(s, IH), 7.04 (t, IH), 8.00 (s, IH), 8.47 
-8.49 (m, 3H), 8.85 (b$, lH). 

Example 365 
3"C5>bromo-2»fthia2olor5.4-blpvridin~2-vIamiTiolDvridin-3-vlthio')beii2x>lc acid 

- - v // X N N 
S H 

CT OH 

[00746] Prepared according to the method of Example 45 from methyl 3-(5-bromo-2-
(thiazolo[554-h]pyridin-2-ylamino)pyxidin-3-ylthio)benzoate. NMR (DMSO-dg) S 7.37 - 7.42 
(m, IH), 7.61 .(t, IH), 7.72 (bs, 2H), 7.96 (bs, 3H), 8.32 (dd, 1H), 8.42 (bs, IH). 

' Example 366 
3-(5~brQmo-2-(thiazo3of5,4-b1pvridm-2-ylamino)pvridm-3-vlthioVN-f2-

fdimethvlamino^ethvDberizamide 

^ J H 

O N 
H 

[00747] 3-5-bromo-2-(thiazolo[554-b]pyridin-2-ylammo)pyridin-3-ylfhio)benzoic acid 
(0.080 g, 0.17 mmol) aad N1 ,N 1 -dimethylethane" 1,2-diamine (0.020 g, Q.23ramol) were 
dissolved in DMF- l-(3-dimethylarainopropy!)-3-ethylcarbodiimide hydrochloride (0.037 g5 0.19 
-mmol) and HOBT-H2O (0.029 g, 0.19 mmol) were then added. N, iV-Diisopropylethylamine 
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(0.034 mL, 0.19 mmol) was added last. The reaction, was stirred at ambient temperature for 2 
days. The material was diluted with water and the solid was filtered and recrystallized in 
EtOAc/bexanes to afford the title compound (0.030 g, 33% yield) as a white solid. lH NMR 

(CDCh) S 2.25 (s, 6H), 2.50 (t, 2H), 3.46 - 3.51 (m, 2H), 6.91 (bs, IH), 7.28 ~ 7.37 (m, 3H), 

7.62 (d. IH), 7.68 (s, IH), 7.86 (d, 1H), 7.97 (s, IH), 8.41 (d, IH), 8.48 (s, IH). 
[00748] The following compounds were also prepared following the procedure of Example 

366. 

Example Name Data 
367 

0 o 
(4-(5-bromo-2-
(thiazo3o[5,4-b]pyridin-2-
ylamino)pyridin-3-
ylthio)phenyl)(4-
methylpiperazm-1 -
yl)raethanone. 

lH NMR (CDCb) 8 2.25 (s, 3H), 2.23 
-238 (m, 2H), 2.40-2.50 (m, 2H), 
337 - 3.43 (m, 2H), 3.70-3.82 (m, 
2H)» 7.19 (d, 2H), 7.28 - 736 (m, 
3H), 7.89 (d, IH), 8.04 (d, IH), 8.43 -
(d, IH), 8.55 (d, IH), 9.17 (bs5 IH). 

368 

H 

4-(5-bromo-2-
(thiazolo[5,4-b]pyridin-2-
y 1 am ino)pyridin -3 -y1 thi o)-
N-(2-
(dimethylamino)ethyl)ben 
zamide 

JH NMR (CDC13) 5 2.27 (s, 6H), 2.54 
(bs, 2H)j 3.49 - 3.53 (m, 2H), 6.94 
(bs, 1H)S 7.18 (d, 2H), 732 (t, IH), 
7.73 (d, 211), 7.87 (d, IH), 8.02 (s, 
IH), 8.42 (s, IH), 8.55 (s, IH). 

The following compounds were also prepared following the'procedure of Example 366. 

Exampie R2 Name Data 
369 J N NMe 

TX-S 
O N"" 

/ 

2~(5-bromo-2-(4-
methylthiazol-2~ 
yIamino)pyridin-3-yIthio)-
K-(2-
(dimethylamino)etbyl)-] -
methyl-lH-im idazo le-5-
carboxamide 

'H NMR (CDCI3) 5 2.23 (ss 6H), 
237 (s, 3H), 2.46 (t, 2H), 3.40 -
3.44 (m, 2H), 4.00 (s, 3H), 6.42 (s, 
1H)S 6.60 (Sj IH), 7.47 (s, IH), 
7,91 (s, IH), 8.37 (s, IH). 

370 yJW^f 

{f^l 

O ' 

3-(5-bromo-2-(4-methyi-
thlazol-2-yla.mmo) 
pyridm~3-yithio)~N-(2-
(d i m ethy 1 am i no) ethy I)h en 
zamide. 

!H NMR (CDCI3) 6 231 (s5 3H), 
2.36 (s, 6H), 2.62 (bs, 2H), 3.54 -
3.56 (m, 2H), 6.44 (s, 1H)» 7.24 ~ 
735 (m, 3H), 7.66 (s, 2H), 7.96 (s, 
IH), 8.44 (.% IH). 
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Example 371 

OH 

[00749] Methyl 2-(5-broino-2-(4-methylthiazol-2-ylatrimo)pyridm-3--ylthio)-l-methyl- 1H-

im.idazole-5-carboxyiate (0.076 g, 0.17 mmol) dissolved in THF (5 mL) was cooled to 0 °C. 

DIBAL-H (IM in hexanes, 0.52 mL, 0.52 mmol) was added. After 15 minutes, DIBAL-H (0.52 

mL, 0.52 mmol) was added again. The solution was diluted with a saturated solution of 

Rochelle's Salt (10 mL) and the - solution stirred overnight. The material was extracted with 

dichloromethane and the organic layer was dried, and concentrated. Reverse phase HPLC 

purification gave the title compound (0.006 g, 9% yield) as a white solid. lH NMR (DMSO-de) S 

2.18 (Ss 3H)S 3.64 (s, 3H), 4.50 (d, 2H), 5.22 (t, IH), 5.75 (s, IH), 6.3S (bs, 1H)6 7.11 (s, IH), 

8.22 (bs, IH). 

Exarapie 372 
3-('5-bromo-2-r4-methvlthiazol-2-viamino'>Dvridin-3-v]th{o)ben2oic acid 

[00750] Prepared from 3~(5~bromo-2-thioureidopyridin-3-yithio)benzoic acid according to 

the method of Example 7, Steps C, D and E. *H NMR (DMSO-dg) 8 2.17 (s, 3H), 6.44 (s, IH), 

7.40 (s, IH), 7.56 - 7.66 (:m, 3H)> 7.90 - 7.95 (m, 2H), 8.32 (s, IH), 12.40 (bs, IH). 

Example 373 
3~C5-hromo~2-("4°methvlthiazoI-2-viamino)pvrtd3'n"3-v!thiolbenzamide 
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[00751] 3-(5-bromo-2-(4-methylthiazol--2-ylamiiio)pyxi(im-3~yithio)ben2oIc acid (0.35 g, 
0.83 mmol) was dissolved in DMF (5 mL). l-(3~dimethyIaminopropyl)-3-ethylcaxbodiimide 
hydrochloride (0.24 ga 1.2 mmol), NH4CI (0.133 g, 2.5 mmol) and HOBT-H2O (0.19 g, 1.2 
mmol.) were added. Triethylamine (0.29.mL, 2.1 mmol) was added last. The reaction stirred at 
room temperature overnight. The material was diluted with water and the solid was filtered to 
give the title compound (0.23 g, 67% yield). lH NMR (DMSO-dg) 6 2.17 (s, 3H), 6.40 (bs, IH), 
7.48 (s, IH), 7.53-7.56 (m, 2H), 7.90-7.96 (m, 2H), 8.08 (s, IH), 8.27 (bs, IH). 

Example 374 
3-f5-Bromo-2-r4-methvlthiazoi-2-vIamino')pvridin-3-vlthi'o)benzonitriIe 

*N N 
^ cs H 

CN 

[00752] 3-(5-Bromo»2~(4-methylthiazol-2-ylamino)pyridin-3-ylthio)benzamide (0.20 g, 
0.48 mmol) was suspended in acetonitrile (4 mL). POCI3 (0.11 mL, 1.2 mmol) was added and the 
reaction stirred in a sealed tube at 70 °C for 4 hours. The solution was cooled, and neutralized 
with saturated NaHCOs solution. The material was extracted with EtOAc, dried, and 
concentrated- The crude material was triturated with ether/EtOAc and filtered. The solid was 

dried to give the title compound (0.065 g, 34%). NMR (DMSO-dg) § 2.17 (s, 3H)S 6.44 (bs, 
IH), 7.58 - 7.68 (m, 3H), 7.83 (d, IH), 7.92 (s, 1H)S 8.36 (s, IH). 

Example 375 
4-methv{-N-("3-r2-rtrifliioromethvnphenvitliio,)pvridin-2-vI>thiazo!-2-amIne 

e-

N 

rj^YS " 
k^CF3 

[00753] Step A: Preparation of l.2-bisC2--f1rifluoromethvnphenvl')disulfane^ A solution of 
2-(trifluoromethyI)ben2enethioI (0.185 mL, 1.40 mmol) in wet acetonitrile • (1:5 
water/acetomtrile) was added Iodine (0.178 g, 0.702 mmol) and allowed to stir over night at 
room temperature. The reaction was concentrated, then diluted with EtOAc and quenched with 
aqueous sodium thiosulfate, extracted and dried organic with brine, Na2S04, filtered 
concentrated to afford the title compound (219mg, 44% yield) as a colorless oil. 



[00754} Step B: Preparation of 4-methvl~N-f3-f2~ftrifluoromethyl>phen¥lthio')Dvridm-2~ 
yl)thiazol-2-amme: A 25 mL round-bottomed flask was charged with 3-bromo-N-(4-
methyIfeiazol-2~yl)pyridin-2-amine (0.082 g, 0.304 mmol) and THF (3mL). The reaction was 
cooled to- -78 °C and methyllithium (0.228 mL, 0.364 mmol) as a 1.6M solution in ether was 
added and stirred for 5 minutes. Butyllithium (0.146 mL, 0.364 mmol) as a 2.5M solution in 
hexane was added and the reaction was stirred for 5 minutes. 1.2-Bis(2-
(trifIiiorom.ethyl)phenyi)disulfane (0.215 g, .0.607 mmoi) was added and the reaction was wanned 
to room temperature and stirred for one hour. Saturated NH4CI was added, and the reaction 
mixture was extracted with EtOAc. The combined organic layers were dried, filtered, and 
concentrated. The residue was purified on silica gel (1-10% EtOAc m hexanes) to afford the title 
compound (59 mg, 52% yield) as a white solid. JH NMR (CDC13) S 9.04 (s, IH), 8.47 (dd, IH), 

7.87 (dd, IH), 7.69 (m, 2H), 7.31 (m, IH), 6.97 (q, IH), 6.S3 (d, IH), 6.43 (m, IH), 232 (d, 3H). 
Mass spectrum (apci) m/z = 368.2 (M+H). 
[00755] The following compounds were prepared according to the method of Example 
375. 

Exampie . Structure Name Data 
376 

T5" » 
4-methy3-N-(3~(m~ 
tolylthio)pyridin-2-
yi)thiazo!~2-amine 
hydrochloride 

lH NMR (CDCI3) 8 12.0 (bs, 
IH), 8.36 (m, IH), 7.91 (d, IH), 
7.31 (m, 3H), 7.17(1, IH), 7.11 
(m, 2H), 6.42 (s, IH), 2.46 (m, 
3H), 2,30 (s, 3H). Mass 
spectrum (apci) m/z - 314.2 
(M+H-HCI). 

377 O. xv-
H 

3-(2-(4~methylthiazol~2~ 
ylamino)pyridin-3-
ylthio)phenol 

Mass spectrum (apci) m/z ~ 
316.2 (M+H). 

378 CTq^xy-
^ s H CC 

N-(3-(2-
fluorophenylthio)-5-
(phenylthio)pyridin-2-
yl)-4~rnethylthiazoI-2-
amine 

!HNMR (CDCb) 5 9.10 (bs, 
IH), 8.45 (d, IH), 7.92 (d, IH), 
7.27 (m, 6H), 7.15 (rn, 3H), 6.47 
(m, 1H), 2.33 (m, 3H).Mass 
spectrum (apci) m/z = 426.2 
(M+H). 

\ 
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Example 379 
Preparation of N-f3-f2-bromo5-morohoHnophenoxv>Pvridin-2-viy4-methvlthiazo!-2-amme 

bottom flask, 3-morpholinophenol (0.91 g, 5.07 mmol) was dissolved in THF (40 mL). Solution 

was cooled to 0 °C and NaHMDS (5.07 raL, 5.07 mmol) (IM in THF) was added slowly. The 

mixture was agitated for 15 minutes and solution of 3-fiuoro-2~nitropyridme (0.60 g, 4.22 mmol) 

in THF (5 mL) was added slowly. After agitating for 2 hours the solvent was evaporated and the 

residue dissolved in 100 mL of CH2CI2 and washed with diluted sodium bicarbonate solution 

twice, dried over magnesium sulfate, filtered and evaporated. Crude material was purified by 

chromatography on silica gel, eluted with 25% ethyl acetate/Hexane to give the title compound 

(0.93 g; 72%) was obtained as thick red oil. 

[00757} Step B: 3-0-MorphoHnonhenoxv)pvridin-2-amme. In a 125 mL round-bottom 

flask, 4-(3-(2-nitropyridin-3~yIoxy)phenyI)morpholine (0.92 g, 3.05 mmol) was dissolved in 30 

mL of ethanol and 200 mg of 10% Pd/C (Degussa type, 50% wet) added. The resulting mixture 

was agitated overnight under the atmospheric pressure of hydrogen. The mixture was filtered 

and the solvent was evaporated to give the title compound (0-80 g, 97%) as thick oil. 

|00758] Step C: 3-f2-bromo-5-morpholmoDhenoxv')pvridm--2-amxne. In a 250' mL round-

bottom flask, 3-(3-morpholinophenoxy)pyridni-2-amine (0.720 g, 2.654 mmol) was dissolved in 

25 mL of acetic acid and Bromine (2.654 mL, 2.654 mmol) (IM in AeOH) was added slowly. 

After agitating for 1 hour the mixture was evaporated and the residue was distributed between 

dichloromethane and sodium bicarbonate solution. The organic phase was separated and 

evaporated. The residue was purified by column chromatography on silica gel, eluted with 1-3% 

methanol/dicloromethane to give the title compound (0.72g, 77%) as white solid. 

[00759] Steps D, E and F: N*f3-C2-bromo-5-morpholinophenoxv')pvridin-2-vl>-4-

methvlthiaaol-2»arnine. Prepared according to the method of Example 7, Steps C, D and E; 

(0.48& 61% yield). JH NMR (CDC13) 5 2.35 (s, 3H), 3.10 (t, 4H), 3.82 (t 4H)a 6.42-6.89 (m, . 

5H), 7.48 (d5 IH), 8.07 (d, IH), 8.71 (d, IH). 

[00756] Step A: 4-f3-f2-Nitropvridm-3-vloxv)phenvBmorpholme. In a 125 mL round-
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Example 380 
Preparation of methvl 3"f2-f5-bromo-3-phenoxvDvridin-2-ylaminos»:hjazol--4-viy2-methoxv-2-

mL 'round-bottom flask was charged with diisopropylamine (12.89 mL, 92.00 mmol) and dry 
THF (100 mL) and cooled to -78 °C. ButyUithium (2.5 M in hexanes) (36.80 mL, 92.00 mmol) 
was added dropwise over 20 minutes and the mixture was agitated for additional 30 minutes. 
Methyl 2-methoxypropanoate (10.35 g, 87.61 mmol) was added dropwise over 20 minutes and 
the mixture wag agitated for 30 minutes. 2,3-Dibromopropene (10.70 mL, 87.61 mmol) was 
added dropwise over 20 minutes, the mixture was agitated for 30 minutes and then allowed to 
warm up to ambient temperature and agitated for additional 2 hours. The reaction was quenched 
with saturated ammonium chloride solution and extracted twice with ether. Extracts were 
washed with sodium bicarbonate solution, brine, dried and evaporated to give the title compound 
(22.7 g, 98.4% yield) as pale yellow oil. 
[00761] StepB: Preparation,.of methvl 5-bromo-2-methoxv-2-methvl-4-oxopentaiioate. To 
a 125 mL round-bottom flask, methyl 4-bromo~2-methoxy-2-methylpent-4~enoate (0.525 g, 2.21 
mmol) was added acetonitrile (8 mL), water (2 mL) and N-bromosuccinimide (0.493 g5 2.77 
mmol). A catalytic amount of IM HBr was added (0.066 mL, 0.066 mmol). The resulting 
solution was agitated overnight, diluted with 50 mL of dichloromethane and washed twice with 
saturated sodium bicarbonate, dried and evaporated. The residue was purified by 
chromatography on silica gel, eluting with 10% ethyl acetate/hexane to provide the title 
compound (0.52 g, 92.8% yield) as clear oil. 
[00762] Step C: Preparation of methvl 3-Q~f5-bromo-3~phenoxvDvridj;n-2-
vlamino)tbiazoi-4-vl>2-methoxv~2-m&thvbropanoate. In a 125 mL round-bottom flask, i-(5-
bromo-3-phenoxypyridm-2-yI)thiourea (0.50 g, 1.54 mmol) (prepared as described in Example 
10, Steps A-D) and methyl 5-bromo-2-methoxy-2-methyl-4-oxopentanoate (0.586 g. 2.31 mmol) 
were dissolved in dry THF (25 mL), heated to 50 °C and agitated overnight. The solvent was 
evaporated and the residue was dissolved in chloroform and washed with diluted sodium 
bicarbonate solution twice, dried over magnesium sulfate, filtered and evaporated. The resulting 

methvbropanoate 

[00760] Step A: Preparation of methvl 4-bromo-2-methoxv-2-methvlpent-4-enoate, A 500 
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solid was purified by chromatography on silica gel, eluted with 10-15% ethyl acetate/hexane to 

give the title compoimd (0.485 g, 65.7% yield) as yellow solid. ®H NMR (CDCI3) & 1-46 (s, 

3H), 3.12 (s, 2H)S 3.34 (s, 3H), 3.73 (s, 3H), 6.58 (s, 1H), 7.06-7.45 (m, 6H), 8.11 (s, 1H), 8.64 

(bs, IH). 

Example 381 

Preparation of 3-f2-f5-bromo-3-phenoxvpvridiii-2-vlamino>thia2oI-4-viV2-methox:v-2-
methviproDanoic acid 

[00763] Prepared according to the method of Example 45 from methyl 3-(2-(5-bromo-3-

phenoxypyridin-2-ylamino)thiazol-4~yl)-2-methoxy-2-methylproparioate. !H NMR (DMSO-d^ 8 

1.32 (s, 3H), 3.00 (q, 2H), 3.21 (s, 3H)a 6.71 (s, IH), 7.11-7.23 (m, 3H), 7.36 (s9 IH), 7.44 (t, 

2H), 8,12 (s, IH). 

Example 382 
Preparation of 3-f2-f5-bromo--3-phenoxvpvridin-2-viam[rio)thiazol-4-viy2-methoxv-2-methv]~l--

fpvrrolidin-l -vfipropan-l-one 

[00764] In a 20 mL scintillation, vial, 3-(2-(5-bro.mo-3-phenoxypyridin-2-ylamino)thiazol-

4-yl)-2-methoxy-2-methvlpropanoic acid (0.087 g, 0.187 mmol) was dissolved in CH2CI2 (5 mL) 

and DMF (2 mL) and N-methylmorpholine (0.031 mL, 0.281 mmol)a followed by addition of 1-

hydroxybenzotriazole. The mixture was' cooled to 0 °C and EDCI (0.0467 g, 0.244 mmol) was 

added. The resulting mixture was agitated for 30 minutes and pyrrolidine (0.020 g5 0.28 mmol) 

was added. The mixture was then agitated overnight, diluted with 50 mL of CH2CI2 and washed 

with citric acid solution and sodium bicarbonate solution, dried and evaporated to give crude 

product which was purified by chromatography on silica gel, eluting with 50-70% ethyl 

acetate/Hexaxie, to provide the title compound (0.079 g, 79% yield) as white solid. NMR 

(DMSO-d* 5 1.23 (s, 3H)S 1.66-1.80 (m, 4H), 3.03-3.63 (m, 9H), 7.01 (m, IH)S 7.16-7.46 (m, 

7H)„ 8.2S (s, IH). 
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Preparation of 3-f2-(5-bromo-3-phenoxYPvrfdm-2~vlamIno)thia2o]-4-yP~N-(2-hvdroxyethvD-2-
i-2-i 

Prepared according to the method of Example 382 from 3-(2~(5-bromo-3-

phenoxypyridbi-2-ylammo)thiazol.-4-yl)-2-methoxy-2-methyipropanoic. 'H NMR- (DMSO-d^ 5 
1.40 (s, 3H), 3,14-3.48 (m, 9H), 7.03 (s, IH), 7.21-7.53 (m, 7H), 8.23 (s, IH). 

Preparation ofN'"r3-f2-C5-bromo-3-phenoxvpyridin-2~viamino)th?azoI-4-ylV2-metboxv-2-
methvlpropanoyn-N.N-dimethylformohvdrazonaTnide 

Step A : Preparation of N'-acetyl-3-f2-(5-bromo-3-tjhenoxvt>vridm-2-
yIamino')thiazoi-4-yiV2-methoxv-2-methylpropaBehvdrazide: in a 20 mL scintillation vial, 3-(2-

/ 
(5-bromo-3-phenoxyp>Tidin-2-yIamino)thiazol-4-yl)-2-methoxy-2-methylpropanoic acid (0.087 
g7 0-187 mmol) was dissolved in CH2CI2 (5 mL) and DMF (2 mL) and N-methylmorpholine 
(0.0309 mL, 0,281 mmol), followed by addition of HOBT. The mixture was cooled to 0 CC and 
EDCI (0.047 g? 0.244 mmol) was added. The resulting mixture was agitated for 30 minutes and 
acetohydrazide (0.021 g5 0.2B mmol) was added. The mixture was then agitated overnight, 
diluted with 50 raL of CH2C12 and washed with citric acid solution, sodium bicarbonate solution 
twice, dried and evaporated to give the title compound (0.0975 g3 quantitative yield). Crude 
product was used in the next step. 
[00767] Step B : Preparation of N*-(3-(2-f5-brom<>3-phenoxvpvridin-2-vIammo)thiazal-4-
vlV2-methoxv-2-methvlpropaiiovlVN.N-dimethvlformoh-s?drazonamide: In a 125 mL round-
bottom flasks Nt~acetyl-3-(2~(5-bromo-3 ~phenoxyp}iidi&-2-ylammo)tMazol-4~yl)~2-metliQxy-2-
methylpropanehydrazide (0.0975 g, 0.187 mmol) was dissolved in 5 mL of acetonitrile and 
phosphorous oxychloride (0.052 mL, 0.56 mmoi) was added. The resulting mixture was heated 
to 50 °C and agitated for two hours. The solvent was evaporated and the residue was distributed 
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between CH2CI2 and saturated sodium bicarbonate solution. The organic layer was washed with 

sodium bicarbonate solution, dried and evaporated. The residue was purified by chromatography 

on silica gel, eluting with 20% ethyl acetate/hexane to afford the title compoimd (30 mg, 29%) as 

white solid. *H NMR (CDC13) 5 1.50 (s, 3H), 2.86 (s, 6H), 3,16 (dd, 2H), 3.73 (s, 3H), 6.62 (s, 

IH), 7.06-7.45 (in, 6H), 7.71 (s, IH), 8.11 (s, IH), 8.58 (s, 1H), 8.71 (bs, IH). 

Example 385 
3-f2-fS-bromo-3-fphenvlthio)pvridin-2-viamino')thiazc>l-4~vi>2-methoxy-2-roe.thyioropanoic acid 

BrY^ f^vX°Me 
S^N^V"^ COOH 

_ i H a 
[00768] Step A: Preparation of methvl 3-C2-f5-bromo-3~fohenvlthio)pvridin-2-

vlamino>thiazol-4-vlV2-methoxv-2-methvlpropanoate. Prepared according to the method of 

Example 380, Step C from l-(5-bromo-3-(phenylthia)pyridm-2-yl)thiourea. 

[00769] Step B: Preparation of 3-("2-f5-bromo-3-('t>henvlthio)pvridin-2-viam.mo')thiazoi'-4-

vlV2-xnethoxv-2-m.ethvIpropanoic acid. Prepared according to the method of Example 381. !H 

NMR (DMSO-dg S 1.32 (3, 3H), 3.00 (q, 2H), 3.21 (s5 3H), 6.71 (s, IH), 7.11-7.23 (m, 3H), 7.36 

(s? IH), 7.44 (t, 2H), 8.12 (s, IH). MS (APCI, pos) m/z 481 (M+l). 

Example 386 
Preparation of 3-(2~('5-bromo-3-fphenvlthio'^pvridin-2~vlamino')thiazol-4-vlVN-(r2-hvdroxvetIivl'>-2-

methoxv-2-methylpropariamide 

[00770] Prepared according to the method of Example 382 using 2-ammoethanol. 'H 

NMR (DMSO-d6 8 1.40 (s, 3H), 3.14-3.48 (m, 9H), 7.03 (s, IH), 7.21-7.53 (m, 7H), 8.23 (s, IH). 
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Example 387 
3-f2~f5-bromo-3-CphenvithiomYrIdin~2-viamino)thiazQl~4-yl>2-methQxv-N-f2-methoxvethvD-

s_^ ^ 

H ' o o-

[00771] Prepared according to the method of Example 382 using 2-methoxyethanamme. 

*HNMR (DMSO-dg 5 1.30 (s, 3H), 3.01-3.38 (m, 12H), 7.03 (s5 IH), 7.21-7.53 (m, 7H)S 8.23 (s, 

IH). 

Example 388 
3~f2-f5-bromo-3-fpheiiv1thio)pvridin-2-'Vlarmno')thia2:o3-4-vI>N-f2-hvdroxyethyiy2~roethoxy-N.2-

dimethvlpropan amide 

OH 

[00772] Prepared according to the method of Example 382 using 2-(methyIamino)ethanol. 
]H NMR (DMSO-dg 5 1.41 (s, 3H), 2.58 (t, 2H), 3.13-3.28 (m, 8H), 4.20-4:35 (m: 2H), 7.03 (s, 

IH), 7.21-7.53 (m, 7H), 8.23 (s, IH). 

Example 389 
3"f2-C5-bromo~3»fphenvlthio>pvr!din»2"Vlamitto^thiazQl-4~vIVl»ffRV3"hvdroxvDyrrolidin-l"Vl>-2-

methoxv-2-methylpropan-l -one 

OMe PH 

.XI^VO N N Jl 
^ Q H 0 

! 

£00773] Prepared according to the method of Example 382 with (R)-pyrrolidiii-3-oL 

NMR (DMSO-d6 5 1.29 (s, 3H), L70-L87 (m, 2H), 3.03-3.48 (ms 7H), 4.25 (bd, IH), 6.86 (bs, 

IH), 7.36-7.50 (m, 5H), 7.79 (bs, 1H), 8.47 (s, IH). 
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Example 390 
]-ff2-r5-bromo-3~phenoxvpvridin-2-vlamino1thiazol-4-vnmethvnpvrroHdin-2-one 

'O 

[007741 Step A: Preparation of l-f3-cHoro-2-hvdroxvpropvDpwo]idin-2-one. 2-
Pyrrolidinone (4.47 g5 52.5 mmol) was mixed with THF (25 mL) and cooled to -78 °C. 
Butyllithium (1.6 M in hexanes) (32.8 mL, 52.5 mmol) was added slowly then and the mixture 
was agitated for 10 minutes. Boron trifJuoride ethereate (6.59 mL, 52.5 mmol) was added' 
dropwise, followed by dropwise addition, of epichlorohydrin (4.11 mL, 52.5 mmol). The 
resulting mixture was allowed to warm up overnight, then cooled and quenched with saturated 
sodium bicarbonate solution, and extracted 3 times with ethyl acetate. The extracts were washed 
with brine, dried and evaporated to give ~-4g of crude oil. The crude oil was purified by 
chromatography on silica gel, eluting with 1-2% methanol/dichloromethane, to provide the title 
compound (1.53 gs 16.4% yield) as clear oil. 
[00775] Step B: Preparation of l-C3-chloro-2-oxopropvl')pyrrQlidin-2~one: l-(3-Chloro-2-
hydrox.ypropyl)pyrrolidin-2-one (0.380 g, 2.14 mmol) was dissolved in dichloromethane (10 mL) 
and cooled to 0 °C. Dess-Martin periodinane (0.907 g, 2.14 mmol) was added and the mixture 
agitated at ambient temperature for 2 hours. The mixture was loaded on silica gel 
chromatographic column and eluted with 1% methanol/dichloromethanc to provide the title 
compound. 
[0077(5] Step C: Preparation of l-Cr2-C5-bromo-3-phenoxvDvridm-2-vlamino')thia2ol-4-
vl>methyI)pvrrolidin-2-one: Prepared according to the method of Example 1, Step E. NMR 

(DMSO-d* 6 2.06-2.18 (m, 5H), 2.42 (t, 2H)S 3.69 (t, 2H), 7.10 (d, 2H), 7.21 (t, 1H), 7.42-7.47 
(m, 3H), 8.21 (s, IH). 

Example 391 
3-ff2~f5-bromo-3~{pheiivlthio>pvridin-2-yIammo)thiazol~4-vl)methvl-Vl-methvlpvrroIidin-2-one 
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[00777] Step A:. 3-f2-bromoaIivIVl-methvlt>vrn>lidin~2"One. 1 -Methyl-2-pyrroIidinone 

(3.87 mL, 40.3 mmol) was combined with 25 mL of THF and coaled to -78 °C. Lithium 

diisopropylamide (26.9 mL, 40.3 mmol) (1.5M in THF) was added slowly and the mixture was 

agitated for 30 minutes. 2,3-Dibromopropene (4.93 mL5 40.3 mmol) was added and the mixture 

was agitated overnight and allowed to warm up to ambient temperature. The reaction was 

quenched with sodium bicarbonate solution and extracted twice with ether. The extracts were 

washed with brine and evaporated. The crude product was purified by chromatography on silica 

gel, eluting with 30-50% ethyl acetate/hexane, to provide the title compound (5.01 g> 56.9% 

yield) as clear oil. 

[00778] Step B: 3-G-bromo-2-oxQpropviyi-methvlpvrrolidin-2~one. 3-(2-Bromoallyl)-l-

methylpyrrolidin-2-one (1.40 g, 6.42 mmol) was dissolved in acetonitrile (20 mL) and water (5 

mL) and N-bromosuccinimide (1.71 g, 9.63 mmoi) was added. The resulting mixture was 

agitated for 4 hours, diluted with 200 mL of ether, washed with sodium bicarbonate, sodium 

thiosulfate, brine, dried and evaporated. The residue was purified by chromatography on silica 

gel, eluted with 1-2% methanol/dichloromethane to provide the title compound. 

[00779] Step C: 3-f(2-f5-brQmo-3-(t3faenylthb^pyridin-2-ylammo)thiazol-4-vl)methviyi~ 

methvlDvrrolidin-2-one. Prepared according to the method of Example 7, step E. 5H NMR 

(DMSO-dfi 5 1.60-1.72 (m, IH), 2.08-2.14 (m, IH), 2.51-2.58 (ms IH), 2.68-2.78 (ms 5H), 3.00 

(d, 1H), 3.21-3.29 (m, 2H), 6.72 (s, 1H), 7.38-7.48 .(m, 6H), 8.41 (s, IH). 

Example 392 
3~{(2-(5-bromo-3-phenoxvpvridm-2-vlarnmo'^thiazol-4-v]'l}methviyi-methvlDvrrolidin-2-one 

[00780] Prepared according to the method of Example 391. Step C, from l-(5-bromo-3-

(phenoxypyridm-2-yl)thiourea and 3-(3-bromo-2-oxopropyl)-1 -methylpyrrolidin-2-one. ®H 

NMR (DMSO-de 8 1.60-1.72 (m, IH), 2.08-2.14 (m, IH), 2.51-2.58 (m, IH), 2.68-2.78 (m> 5H), 

3.02 (d, IH), 3.21-3.29 (m, 2H); 6.80 (s, IH), 7.13-7.47 (m, 6H), 8.25 (s, IH). 

Example 393 
3~(T2-r5-bromo-3-phenoxvpvridm-2-yiamino')thiazQl-4-vDtiiethvnnvrrolidin-2-one 
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O 
"N 

H ' 
s-KJ 

Ph 
Step A: Preparation of tert-butvl 3-f2-bromoaIlvIV2-oxopvrrolidine-l-carboxylate. 

In a 250 mL round-bottom flask, tert-butyl 2-oxopyrroIidine-l-carboxylate (4.12 g, 22.2 mmol) 
was combined with 25 mL of THF and cooled to -78 °C. Lithium diisopropylamide (1.5M in 
THF) (14.8 mL, 22.2 mmol) was added slowly and the mixture was agitated for 30 minutes. 2,3-
Dibromopropene (2.72 mL, 22.2 mmol) was added and "fee mixture was agitated overnight and 
allowed to.warm to ambient temperature. The reaction-was then quenched with sodium 
bicarbonate solution and extracted twice with ether. The extracts were washed with brine and 
evaporated. The crude product was purified bf column chromatography, eluting with 20% ethyl 
acetate/hexane, to provide the title compound (0.560 g, 8.3% yield). 
[00782] Step B: Preparation of tert-butvl 3-f3-bromo-2-oxopropvlV2-oxopvrrolidine-l-
carboxvlate. In a 125 mL round-bottom flask, tert-butyl 3-(2-bromoallyl)-2-oxopyrrolidine-1 -
carboxyiate (0.560 g. 1.84 mmol) was dissolved in mixture of acetonitrile (8 mL) and water (2 
mL). N-bromosuccinimide (0.41 g, 2.30 mmol) was added and the mixture was agitated 
overnight. The reaction mixture was diluted with 100 mL of ether, washed with sodium 
bicarbonate solution, brine, dried and evaporated to provide the title compound (0.25 g, 42.4% 
yield). 
[00783] Step C: Preparation of 3-((2-(5-bromo-3-phenoxypyxidin-2-ylamino)thiazoI-4-
yl)methyl)-1 -methylpyrrolidm-2-one. Prepared according to the method of Example 75 step E. 
[00784] Step D: Preparation of 3-f(2-(5-bromo-3-phenoxvpvridm-2"Vlammo")lhiazol-4~ 
vi)methvnpvrroIidin-2~one. In a 20 mL scintillation vial, tert-butyl 3-((2~(5-bromo-3-
phenoxypyridin~2-ylammo)thiazol-4-yl)methyl)-2-oxopyrrolidine-l-carboxylate (35mg, 0.064 
mmol) was dissolved in CH2C12 (1 mL) and HCI (4.0M solution in dioxane) (2.00 mL, 8.00 
mmol) was added. The resulting mixture was agitated overnight. The solvents and excess HCI 
were evaporated, and product was obtained as yellow solid (25mg>. 87.5% yield). NMR 

(DMSO-&6 8 1.70-1.80 (m, 1H), 2.12-2,20 (m, IH), 2.60-2.74 <m5 IH), 3.02 (d, 1H), 3.16-3.22 
(m, 2H), 3.44-3.76 (m, 5H), 6.97 (s, IH), 7.19-7,50 (m, 6H), 7.83 (s, IH), 8.30 (s, IH). 
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3-rr2-f5-bromo~3-(/phenvlthio^pvridin-2-viaminovnhiazo)-4-vl")methvl'>pvrrolidm-2-one 

Prepared according to the method of Examples -391 and 393. E 

((CD3)2SO) 6 1.70-1.80 (m, IH), 2.12-2.20 (m, IH), 2.60-2.74 (m! IH), 3.02 (d, IH), 3.16-3 
(m, 2H), 3.44-3.76 (m, 5H)= 6.77 (s, IH), 7.38-7.50 (m, 6H), 7.76 (s, IH), 8.43 (s, IH). 

2~ff2~r5~bromo-3-phenoxvpwidm-2-v1amino'}thiazol-4-ynmethvIV-4-(tert-
butoxvcarbonvlam molbutanoic acid 

H 

text-Butyl 3-((2-(5-bromo-3«phenoxypyridm.-2-ylammo)thiazol-4-yl)methyl)-2-
oxopyrrolidlne-1 -carboxyiate (0.070 g5 0.128 mmol) (Exampie 393, Steps A-C) was dissolved in 
1 mL of THF and sodium hydroxide (0.963 mL, 1.93 mmol) 2M solution was added. The 
resulting solution was heated to 55 °C and agitated for 3 hours. Reaction was quenched with 3 
mL of 2M potassium hydrosulfate solution and extracted twice with ethyl acetate. The extracts 
were washed with water, brine, dried and evaporated to produce the title compound. !H NMR 

(CDC13) 8 1,40 (s, 9H); 1.60-1.74 (m5 2H), 2.64-3.08 (m, 5H), 4.65 (bs, 1H), 6.47 (s, 1H)S 7.09-
7.43 (m, 7H), 8.14(s,.lH). 
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Example 396 
2-Cf2-f5-bromo-3-fphenvithio')PvridTn-2-vlammo>thiazol~4-vnmethviy4-ftert-

[00787] Prepared according to the method of Example 395 from tert-butyl 3-((2-(5-

bromo-3-(plieiiyltliio)pyridin-2-yiamino)thdazol-4-yl)methyl)-2-oxopyrrolidin.e-l-carboxylate. 
3H NMR (CDCI3) 6 1.41 (s, 9H), 1.64-1.86 (m, 2H), 2-80-3.22 (m, -5H), 4,93 (bs, IH), 6.55 (s3 

IH), 7.22-7.32 (m, 6H)# 7.85 (s, IH), 8.38 (5, IH), 
Example 397 

4-amino-2-ff2-fS-bromo-3-phenoxvpvridin-2-Y]amino>thiazoI-4-vDmethvnbutanoic acid 
K2N — A>>r 

N N 
-O H 

[00788] Prepared according to the method of Example'393. Step D. "H NMR (DMSO-dg 5 

1.65-1.79 (m, 2H), 2.74-3.10 (m, 5H), 6.55 (s, IH), 7.12-7.45 (m, 7H), S.26 (s9 IH). 

Example 398 
l-f4-f2-fS-broroo-3-fohenvlthiotovridm--2-vlaminoMiiazoI-4-vnpiperidin-l-vr)ethanone 

U 
[00789] Step A: Preparation of I-acetvl-N-methoxy-N-methvlpiperidine-4-carboxamide. 

To a solution of 1 -acetylpiperidine-4-carboxylic acid (58.50 g, 342 mmol) in dichloromethane 

(700 mL) was added di( 1 H-imidazol-1 -yl)metliaiione (58.18 g. 359 mmol). After the addition the 

mixture was agitated for two hours and N-methoxymethanamine hydrochloride (35.00 g, 359 
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mmol) was added at once. The mixture was allowed to agitate overnight at ambient temperature 

and 4M HCI in dioxane (75 mL) was added slowly. The slurry was agitated for 30 minutes and 

then filtered. Filtrate was washed twice with sodium bicarbonate solution, dried and concentrated 

to give the title compound (59.10 g. 80.72% yield). 

[00790] Step B: Preparation of 1 J'-fpiperidine-L4-divDdj.ethanone. 1-Acetyl-N-methoxy-

N-methylpiperidme-4-carboxamide (59.10 g, 276 mmol) was dissolved in THF (800 mL) and 

cooled to 0°C. Methylmagnesium bromide (1103 mL., 331 mmol) (3.0M in diethyl ether) was 

added slowly and the resulting white slurry was agitated for 1 hour. The reaction was quenched 

with 300 mL of 2M HCI and the solvent was evaporated. The resulting aqueous slurry was 

filtered and the solids were washed with water and small amount of ether to provide the title 

compound (38.4 g, 82.2% yield). 

[00791] Step C: Preparation of l-(l -acetvlpiperidm-4-vl)-2-bromoetlxanone. 1,1-

(Piperidine-ls4-diyl)diethanone (38.0 g, 225 mmol) was dissolved in methanol (700 mL) and 

bromine (12,1 mL, 236 mmoi) was added. After agitating for 3 hours the solvent was removed . 

The resulting solid was washed with ethyl acetate, then distributed between ethyl acetate and 

sodium carbonate. The organic phase was separated, washed with brine, dried and evaporated to 

give the title compound. • ' 

[00792] Step D: Preparation of 1 -(4~(2-(5-bromo-3-fphenvlthio)pvridm-2-vlamino)thiazol-

4-yDpiperidin-1 - vHethanone, Prepared according to the method of Example 7, Step E :H KfMR 

(CDCls) 5 1.58-1.64 (m, 2H), 1.99-2.11 (m, 5H), 2.64-2.86 (m, 2H), 3.16 (t> IH), 3.88 (d, IH), 

4.68 (d, 1H), 6.44 (s, IH), 7.18-7.32 (m, 5H), 7.92 (s, 1H)9 8.23 (s, IH), 8.50 (s, IH). 

Example 3 99 
2-fdimethvlamino')-l-r4-r5-r3-f4-fliiorophenoxvV5-{'thienQr3.2-b1pvridin-7-vlthio')pvridin-2-

vlaminoV 1.2.4-thiadiazoI~3-vBpiperidin-l -vDethanone trihydrochloride 

™ H -t/ 

fXJ HCi. Hcf N 

[00793] Prepared according to the method of Example 198. NMR (d^-DMSO) 6 12.49 

(bs, IH), 9.62 (bs, IH), 8.58 (d, IH), 8.52 (d, IH), 8.33 (d, 1H), 7.69 (d, IH), 7.59 (d, IH), 7.23 

(m, 4H), 7.08 (d, IH), 4.41-4.22 (m, 3H), 3.66 (d, 1H). 3.28-3.11 (m, 2H), 3.01-2.89 (m, 2H), 

2.82 (d. 6H), 2.09 (m, 2H), 1.82 (m, IH), 1.65 (m, IH). Mass spectrum (apci) m/z = 622.2 

(M+H-3HC1). 
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l-f4-ff5-f3~r4-fiUorophenoxvy5-fthienof3.2-b1pyridin-7~vithiok>vridin-2-viaminoyt.2.4"thiadiazoi-

3-^ 

F 
Step A: Preparation of tert-butvl 4~ff5-(3-f4-fluorophenoxy>)--5-fthienor3.2-

blDvridm-7'-vlthio^PVrtdin-2-vlaininoyi.2.4-thiadiazol-3~vi)methvnpiT3eridine--l-carboxviate: 

Prepared according to the method of Example 127 from tert-butyl 4-((5-(3-(4-fluorophenoxy)-5-

(3-methoxy-3-oxopropylthio)pyridin-2-ylamino)-l,2,4~thiadiazol-3-yl)methyl)piperidine-l-

carboxylate (Example 96S 230 mg, 0.381 mmol). 

[00795] Step B: Preparation of 3-(4-fluorophenoxy)-N-(3~(piperidin-4-yImethyl)~l,254~ 

thiadiazol-5-yI)-5-(thieno[372-b]pyridin-7-yltliio)pyridin-2-ainine trihydrochloride: A 10 mL 

round-bottomed flask was charged with tert-butyl 4-((5-(3-(4-fluorophenoxy)-5-(thieno[3,2-

b]pyridin-7-ylthio)pyridm~2-ylamino)-l?2,4~thiadiazol-3-yl)aiethyI)pipeiidine~l-carboxylate 

(52.2 mg, 0.0802 minol) and a 1:1 mix of methanol and CH2C12 (4 mL). 4N HCI in dioxane (2 

mL) was added and the reaction stirred at room temperature for 10 minutes. The solvent was 

removed to afford crude 3-(4-fluorophenoxy)-N-(3-(piperidin-4-ylmethyl)-l,254-thiadiazoI-5-

yl)-5-(thieno[3,2-b]pyridin~7~ylthio)pyridin-2-amine trihydrochloride (52.9 mg, 100%). 

[007961 Step C: Preparation of l-(4-(i'S-f3~(4-fluoronhenQXvy5~(thienor3-2-blBvridin--7-

vlthio^pvridin-2-viaimnoyi.,2.4-thiadiazol-3~vlWetIiyr)piperidm-l-vr>ethanone dihvdrochloride: 

Prepared according to the method of Example 198. *H NMR (dg-DMSO) 8 12.46 (bs, IH), 8.58 

(d, IH), 8.52 (d, IH), 8.33 (d, IH), 7.68 (d, IH), 7.57 (d, IH), 7,23 (m, 4H), 7.08 (d, IH), 434 (d, 

IH), 3.78 (d, IH), 2.99 (t, IH), 2.72 (d, 2H), 2.09 (m, 1H)S 1.97 (s, 3H), 1.65 (m, 2H), 1.18 (m, 

IH), 1.05 (ms IH). Mass spectrum (apci) m/z ™ 593.2 (M+H-2HC1). 
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1 -C4-rS-f3-f4-fluorot)heiioxvV5~r3-mefhvlisoxazQ!o[5.4-b]pvridiri-4-vlthio)pvridirs"2--vlaniinoVL2^ 
thiadia2o)-3-vl>piperidin-]-ynethanone hydrochlortde 

[00797] Prepared according to Example 400,, using tert-butyl 4-(5-(3~(4~fiuoropbenoxy)-5-

(3-raei±Lylisoxazolo[534-b]pyridin-4-ylthio)pyridin-2-y}aiiiino)-l ,254-thiadiazol-3-yl)piperidnie-l-

carboxylate in Step B.. !H NMR (dg-DMSO) 8 12.48 (bs,.lH), 8.49 (d, IH), 8.32 (d, IH), 7.54 

(m, IH), 7.25 (m, 4H), 6.75 (d, IH), 4.33 (d, IH), 3.85 (d, IH), 3.20 (m, IH), 3.07 (ra, 1H): 2.77 

(t, IH), 2.69 (s, 3H)S 2.02 (m, 5H), 1.74 (m. IH), 1.60 (m, IH). Mass spectrum (apci) m/z = 578.1 

(M+H-HCI). 

2-fdimethvlamino>l -f4-f5-f3-f4-fluorophenoxy>5-f3-methYlisox.azolor5.4-blDvridin-4-
vlthso>pvridir]-2-vlarmno')-1.2.4--thiadiazol--3-vBpiDeridiri--I-v0ethanone dihvdrochloride 

'° 
^ ̂  HCi \ 

Prepared according to the method of Example 198 using 3-(4-fluorophenoxy)-5-

(3-methyiisoxazolo[554-b]pyridin~4~yithio)-N-(3-(piperidin-4-yl)-l,2,4-thiadiazoi-5-yl)pyridm~2-

amine. *H NMR (d6-DMSO) 5 12.44 (bs, IH), 9.55 (bs, IH), 8.49 (d, IH), 8.32 (d, IH), 7.55 (d3 

IH), 7.25 (m, 4H), 6.74 (d, IH), 4.32 (m, 3H), 3.65 (d, IH), 3.28-3.10 (m, 2H), 2.97 (t, IH), 2.82 

(ds 6H)> 2.70 (s, 3H), 2.10 (d, 2H), 1.82 (m, IH), 1.66 (ms IH). Mass spectrum (apci) m/z = 621.1 

(M4-H-2HCI). 
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Example 403 
5-f3-bromophenoxvV3-f3-methoxvphenvIthioVN-f3-fte!rahvdroforan-2-yiy 1.2.4-thiadiazoI-5-

vnpyridin-2-am!n& hydrochloride 

[00799] Step A: Preparation of 5-bromo-3-f3-m.ethoxvDhenyithio)picolinonitrIle: A 10 mL 
round-bottomed flask was charged with 5-bromo-3-mtropicolmomtrile (300 mg, 1.31 mmol), 3-
methoxybeDzeaethiol (0.150 mL, 1.31 mmol), and DMF (12 mL). NaH (37.8 mg, 1.58 mmol) 
was added and reaction stirred at room temperature for 10 minutes: The reaction was poured into 
water and extracted with EtOAc. The organic layer was dried over sodium sulfate, filtered and 
concentrated. The resulting residue was purified on silica gel (10% EtOAc in Hexanes) to afford 
the title compound (345 mg, 81%). 
[00800} Step B: Preparation of 5-f3-bromophenoxvV3-f3-methoxvphenvlthio^ 
t)icolinoniitrile: A 10 mL round-bottomed flask was charged with 5-bromo-3-(3-
methoxyphenyIthio)picolinonitrile (214 mg, 0.666 mmol), 3-hromophenol (138 mg, 0.800 
mmol), and DMF (6 mL). NaH (24.0 mg, 0.999 mmol) was added and reaction stirred at room 
temperature for 24 hours. The reaction was poured into water and extracted with EtOAc. The 
organic layer was dried over sodium sulfate, filtered and concentrated. The resulting residue was 
purified on silica gel (10% EtOAc in Hexanes) to afford the title compound (225 mg, 81.7% 
yield). 
[00801j Step C: Preparation of 5-f3-bromophenoxvV3-(3-methox\T3henvIthio)picoIimc 
acid: A 25 mL round-bottomed flask was charged with 5-(3-bromophenoxy)-3-(3-
methoxyphenylthio)picolmonitrile (225 mg, 0.544 mmol), potassium hydroxide (2.5 M, 1.09 mL, 
2.72 mmol), and EtOH (5 mL). The reaction was heated to reflux overnight. After cooling to 
room temperature the reaction was poured into water and pH adjusted with IN HCI to ~pH=3. 
The cloudy solution was extracted with CH2C12. The organic layer was dried over sodium sulfate, 
filtered and concentrated to afford the title compound (235 mg, 100%) which was taken forward 
without further purification. ' 
[00802] Step D: Preparation of 5-(3~bromophenoxvy3~G-methoxyphenylthio)pyridm-2~ 
amine: A 25 mL round-bottomed flask was charged with 2-methylpropan-2-ol (0.284 mL, 3.26 
mmol), 5-(3-bromophenoxy)-3-(3-methoxyphenylthio)picolinic acid (235 mg, 0.544 mmol), 
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triethylamine (0.0985 mL, 0.707 mmol), and Toluene (5 mL). The reaction was heated to 
and DPPA (0.118 mL9 0.544 mmol) was added dropwise. The reaction was stirred at 100 °C for 
30 minutes after complete addition and then cooled to room temperature and partitioned between 
CH2CI2 and water. The organic layer was dried over sodium sulfate, filtered and concentrated. 
The residue was purified on silica gel (10% EtOAc in hexanes) to afford the Boc protected 
material. This residue was dissolved in 1:1 CH2Cl2:methanol (4 mL) and 4N HCI in dioxane (2 
mL) was added and stirred at room temperature for 4 hours. The solvent was "removed and 
partitioned between aqueous sodium bicarbonate and CH2CI2. The organic phase was dried, 
filtered and concentrated to afford the title compound (128 mg, 58.4% yield). 
[00803] Step E: Preparation of 5-r3-bromoDhenoxvV3-(3-methoxvDhenvIthioVN-r3-
(tetrahvdrofuran-2-viyi.2.4-thiadiazoI-5-vfipvridm-2-amme: Prepared according 'to the method 
of Example 183 step D. 
[00804] Step F: Preparation of 5-(3-bromot?henoxvV3-f3"methoxvphenylthio)-N"G-
(tetrahvdrofuran-2-vi')-1.2.4-thiadiazol-5-vDpvridm~2-3mme hydrochloride: A 10 mL round-
bottom flask was charged with 5-(3-bromophenoxy)-3-(3-methoxyphenylthio)-N-(3-
(tetrahydrofuran-2-yl)-1 s2,4~tMadiazol~5-yl)pyridin-2-amine (20 mg. 0.036 mmol) and dissolved 
in CH2C12 (1 mL). 2M HCI in ether (0.1 mL, 0.2 mmoi) was added and the solvent removed to 
afford the title compound (21 mg, 100%). lH NMR (dg-DMSO) 5 11.51 (bs, IH), 8.40 (d, IH), 
8.36 (bs, IH), 7.68 (bs, 1H), 7.51-7.18 (m, 5H)S 7.10-6.73 (m, 3H), 4.10-3.74 (m, 3H), 3.72 (s, 
3H), 2.25 (m, 4H). Mass spectrum (apci) m/z = 559.1 (M+H-HCI). 

Example 404 
3-r3-methoxvphenvlthioV5-phenoxv-N-f3--rtetrahvdrofuran-2-vn-L2.4-thiadiazol-5-vI>pvridin-2-

amine hydrochloride 

N N N 

H 

HCi 

[00805] A 10 mL round-bottomed flask was charged with 5-(3-bromophenoxy)-3-(3-
methoxyphenyithio)~N-(3-(tetrahydrofuran-2-yl)-L2,4~thiadiazol-5-yl)pyridin-2-amine (41 mg, 
0.074 mmoi) and THF (2 mL). The reaction was cooled to -78 °C and methyHithium (0.055 mL, 
0.088 mmol) was added and stirred for 5 minutes. Butyllithium (0.035 mL, 0.088 mmol) was 
added and stirred for 5 minutes. The reaction was then poured into saturated aqueous NH4CI and 
extract with EtOAc. The organic layer was dried with sodium sulfate, filtered and concentrated . 
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The residue was purified on silica gel (35% ethyl acetate in hexanes) to afford the title compound 

(36 mg} 95%) after HCI salt formation'. 3H NMR (de-DMSO) 6 11.47 (bs, IH), 8.30 (bs, lh), 7.59 
(bs, IH), 737 (m, 2H), 7.28 (t, IH), 7.14 (t, 1H)^7.03 (d, 2H), 6.88 (m, 3H)9 4.04 (t, IH), 3.90-
3.75 (m5 3H)S 3.72 (s, 3H), 3.57 (m, IH), 2.25 (m, 2H). Mass spectrum (apci) m/z -479.2 (M+H-

HC1). 
Example 405 

l-f3-f5-r3-methoxvphenvlthioV6-r3-rtetrahvdrohiran-2-viV1.2.4-thiadiazoI-5-vlamino>pvridin-3-
vloxvtohenvDethanol 

OH 

[00806] A 10 mL round-bottomed flask was charged with 5-(3-bromophenoxy)-3-(3-
methox}'pheny]tlno)~N-(3-(tetrahydrofiiran-2-yl)-lJ254-thiadiazol-5-y3)pyridm-2-amine (433 mg, 
0.077 mmol) and THF (2 mL). The reaction was cooled to -78 °C and methyllithium (0.058 mL, 
0.093 mmol) was added and stirred for 5 min. Butyllithium (0.037 mL, 0.093 mmol) was added 
and the reaction was stirred for 5 min. Acetaldehyde (0.0086 mL, 0.16 mmol) was added and the 
reaction warmed to room temperature and poured into saturated aqueous NH4CI and extracted 
with EtOAc. The organic layer was dried with sodium sulfate, filtered and concentrated . The 
residue was purified on silica gel (35 to 100% ethyl acetate in hexanes) to afford the title 

compoimd (4.5 mg, 11.1% yield). ]HNMR (CDCI3) a 9.26 (bs, 1H)» 8.25 (d, IH), 7.63 (d, IH), 
733 (t, IH), 7.21 (t, IH), 7.14 (d, IH), 7.05 (m, 1H), 6.90 (dd, IH), 6.76 (m, 2H), 6.70 (m, l.H)s 

4.89 (q, IH), 4.15 (t, IH), 4.03 (m} 2H)S 3:90 (ra, IH), 3.77 (s, 3H), 3.64 (m, IH), 234 (q, 2H), 
1.47 (d, 3H). Mass spectrum (apci) m/z ~ 523.2 (M+H). 

Example 406 
3-r2-bromo-4-fluoropfaenoxvV5-C3-metfioxvDhenvItliioVN-C4°{'Diperidiii-4-vl>thiazol-2-vl')pvridin-2-

arnine 
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[00807] Steps A- E: Preparation of 1 -benzoyl-3-C3-C2-bromo-4-fluorophenoxvV 5-f3-
methoxvphenvlthio)pvridin-2-vDthiourea: Prepared according-to Example 403, Steps A-D. 
[00808} Step F: A 250 mL round-bottomed flask was charged with 3-(2-bromo-4-
fluorophenoxy)-5-(3~methoxyphenylthio)pyridin-2-amine (7.4 g5 17,6 mmol), benzoyl 
isothiocyanate (3.08 mL, 22.8 mmol), and THF (125 mL). The reaction was stirred at room 
temperature overnight Hexanes (700 mL) was added and stirred at room temperature for 1 hour. 
The solid material was decanted to afford 5.6 g of material as a yellow foam. The mother liquor 
was concentrated and resuspended in 9:1 hexanes:EtOAc (200 mL) to afford another 4.7 g of 
material. The combined crops affordedthe title compound (10.3g, 100%). 
[00809] Step G: Preparation of l-(3-f2-bromo>4-fluorophenoxyV5-f3-methoxyphenvlthio) 
pvridin-2-vl)thiourea: A 250 mL round-bottomed flask was charged with l-benzoyl-3-(3-(2-
bromo-4-fluorophenoxy)-5-(3-methoxyphenyIthio)pyridin-2-yl)thiourea (10.3 g> 17.6 mmol) and 
EtOH (125 mL). 3M Sodium hydroxide (11.7 mL, 35.2 mmol) was added and heated to 50 °C 
overnight. The reaction was cooled to room temperature and poured into 750 mL water and 
stirred vigorously for 1 hour. The solids were filtered to afford the title compound (6.5 g, 76.8% 
yield). 
[00810] Step H: Preparation of tert-butyl 4-i,2-('3-('2-bromo-4-fluorophenoxyV5-f3-
methoxvphenvitMo)pyridm-2-vlamino^thiazQl-4-vnpiperidine-l-carboxvlate: A 50 mL round-
bottomed flask was charged with 1 -(3 -(2-bromo-4-fluorophenoxy)-5 -(3~ 
methoxyphenylthio)pyridin-2-yl)thio"area (1.5 g, 3.12 mmol), triethylamine (0.740 mL, 5.31 
mmol), tert-butyl 4-(2-bromoacetyl)piperidine-1 -carboxyiate (1.15 g, 3.75 mmol), and EtOH (25 
mL). The reaction was heated to 70 °C for 3 hours. The reaction was cooled to room temperature 
and partitioned between EtOAc and water. The organic layer was dried over sodium sulfate, 
filtered and concentrated. The residue was purified on silica gel (10% EtOAc in hexanes) to 
afford (1.76 g, 82.0% yield). 
[00811] Step I: Preparation of 3-r2-bromo-4-fluorQphenoxvV5-("3-methoxvphenvithio')--N-
r4-(piperidin-4"vDthiazol-2-vl)pvridin-2-amine: A 20 mL vial was charged with tert-butyl 4-(2-
(3-(2-bromo-4-fluorophenoxy)-5-(3-'methoxyphenylthio)pyridhi-2-ylamino)thiazol-4-
yl)piperidine-1 -carboxyiate (100 mg, 0.145 mmol) and CH2C12 (2 mL). TFA (2 mL) was added 
and stirred at room temperature for 5 minutes. The reaction was poured into water and diluted 
with CH2C12. Solid Na2C03 added slowly to neutralize the TFA. The aqueous layer was extracted 
and dried to afford the title compound (88 mg, 103% yield). *H NMR (dg-DMSO) 5 8.16 (d, 
IH), 7.74 (m, IH), 7.30 (m, 2H), 7.21 (t, IH), 6.92 (d, IH), 6.78 (m, IH), 6.70 (m, 3H), 3.69 (s. 



3H), 3.17 (m, 2H), 2.77 (m, 3H)S 2.0i (m, 2H); 1.62 (m, 2H). Mass spectrum (apci) m/z - 587.2, 
589.2 (M+H). 

Example 407 
4-C2-f3-r4-fiuorophenoxvV5>{,"3-methoxyphenvIthioN)Dvridin-2-viaminQJ'!thiazol-4-vl')pipendine-l-

carboxyiate trifluoroac&tate 

.*> lAA.W W" n 
TFA 

F' 

[00812] A 10 mL, round-bottomed flask was charged with tert-butyl 4-(2-(3~(2-bromo-4-
fluorophenoxy)-5-(3-methoxyphenyltbio)pyridin-2-ylamino)thiazol-4-yl)piperidme-l-
carboxyiate (200 mg, 0.29 mmol) and THF (3 mL). The reaction was cooled to -78 °C and 
methyllithium (0.22 mL, 0.35 mmol) was added and stirred for 5 min. ButyHithium (0.140 mL, 
0.35 mmol) was added and the reaction was stirred for 5 min. lodomethane (0.0273 mL, 0.436 
mmol) was added and the reaction was stirred for 5 min and then poured into saturated aqueous 
NH4CI and extracted with EtOAc (1 x 20 mL). The organic layer was dried with sodium sulfate, 
filtered and concentrated to afford a mixture of products. The residue was purified on reverse 
phase column (35 to 100% acetonitrile in water with 0.1% TFA) to afford the title compound 

• (683 mg, 33% yield). !H NMR (CDCfe) 5 8.13 (d, IH), 7.28 (d, IH), 7.22 (rn, IH), 7.04 (m, 
4H), 6.85 (m, IH), 6.80 (m, 2H)S 6.43 (s, 1H), 4.22 (m, 2H), 3.76 (s, 3h), 2.89 (m, 3H), 2.06 (ra, 
2H), 1.56 (m, 2H), 1.47 (S; 9H). 

Example 408 
M4-Q-G-(4-f]uoro-2-methvfohenQxvV5-f3-methoxvphenvIthioNtovridm-2-vlamino')thiazol-4-

"• vDpiperidin--l-vDethaiione hydrochloride 

FXX° Hci 

[00813] Step A: Preparation of tert-butyl 4-f2-(3-^4-fiuoro-2-me£hvlphenoxvV5-('3-
metlioxvphe-nvHhio)pvridm-2-vlamino')thiazoi-4-vl'>Diperidme-l-carboxyIate trifluoroacetate: 
From the reaction mixture in Example 407, the title compound was isolated .from the reverse 
phase chromatography (70 mg, 33% yield). 
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[00814] Step B: Preparation of N-0-f4-f]uoro-2-methylphenoxvV5--(3-

methoxvDhenvltbio')pvridin-2-YlV4-foiperidin-4-vnthiazoI-2-amine ditrifluoroacetate: A 10 ml 

round-bottomed flask was charged with tert-butyl 4~(2-(3-(4-fluoro-2-methylphenoxy)-5-(3~ 

methoxyphenylthio)pyridm~2~ylamiiio)ihiazol~4-yl)piperidine-l-carboxylate trifluoroacetate (70 

mg, 0.097 mmol) and CH2CI2 (2 mL). TFA (2.mL) was added and stirred at room temperature for 

30 minutes. The solvent was removed and dried on high vacuum overnight. The crude material 

was taken on to the next reaction without further purification. 

[00815] Step C: Preparation of l-f4-f2-f344-fluoro-2~mettivlphenoxvy5-f3~ 

methoxyphenvithioWridm~2-vlamino'VtMazQi~4-vr)pmeridm-1 -vDethanone hydrochloride: A 20 

mL vial was charged with 3-(4-fluoro~2-methylphenoxy)-5-(3-methoxyphenylthio)-N-(4-

(piperidin-4-yl)thiazol-2~yl)pyridin-2-amine ditrifluoroacetate (70 mg, 0.098 mmoi) and CH2CI2 

(2 mL). Triethylamine (0.109 mL, 0.78 mmol) was added followed by AC2O (0.012 mL, 0.12 

mmol) and the reaction was stirred for 5 minutes. The reaction was poured into saturated aqueous 

NaHCOs and extracted with. CH2CI2 (1 x 20 mL). The organic layer was dried with sodium 

sulfate, filtered and concentrated . The residue was purified on silica gel (20 to 40% EtOAc in 

hexanes) to afford the title compound (44.8 mg, 76.3% yield) after HCI salt formation. NMR 

(dg-DMSO) 5 11.20 (bs, IH), 8.14 (d, IH), 7.22 (m, 2H), 7.04 (m, 2H), 6.88 (d3 IH), 6.77 (m, 

2H), 6.71 (m, 2H), 4.43 (d, IH), 3.88 (d, IH), 3.69 (sa 3H), 3.14 (t, IH), 2.87 (m, 1H), 2.65 (m, 

IH), 2.19 (s, 3H), 2.01 (s, 3H), 1.95 (m, 2H), 1.58 (m, IH), 1.45 (m, IH). Mass spectrum (apci) 

m/z - 565.3 (M+H-HCI). 

Exampie 409 
M4"f2-G-f4-fluorophenoxvV5-f3-roethoxvnhenv1thiotevndiTi-2-vIamirso'M:hiazo]-4-vl'VDiperidm-l-

vDethanone hydrochloride 

[00816] Step A: Preparation of S-^-fluorophenoxvVS^S-methoxvphenvlthioVN-^-

(piperidm-4-vl>thiazol-2-vl^pvridin-2-amine ditrifluoroacetate: A 10 mL round-bottomed flask 

was charged with tert-butyl 4-(2-(3-(4-fluorophenoxy)~5-(3-methoxyphenylthio)pyridm-2-

ylammo)thiazol-4-l)piperidine-l-carboxylate (68 mg, 0.11 mmol) and CH2CI2 (2 mL). TFA 

(2mL) was added and stirred at room temperature for 30 minutes. The reaction was concentrated 

and taken on to next reaction without further purification. 



234 

' [00817] Step B: ' Preparation of 1 ~(4-f2-f 3-("4-fluorophenoxvy5-f3-

methoxvphenylthio)Pvridin-2-vlammo)thia2:ol-4--vl)piperidm~1 -vHethanone hydrochloride: 

Prepared according to the method of Example 198. !HNMR (dg-DMSO) 5 HMO (bs, IH), 8.19 

(m, IH). 7.22 (m, 4H), 7.15 (m, 2H}„ 6.79 (m, IH), 6.74 (m; 3H), 4.42 (d, IH), 3.87 (d, IH), 3.70 

(s= 3H), 3.13 (t, IH), 2.85 (t, IH), 2.63 (t, 1H), 2.01 (d, 3H), 1.94 (m, 2H), 1.57 (m, IH), 1.44 (m, 

IH). Mass spectrum (esi) m/z = 551.0 (M+H-HCi). 

Example 410 
I-(4-(2-(3-(2-bromo-4-fluorophenoxy)-5-(3-methoxyphenyIthio)pyridin~2-ylamino)thiazoI-4-

yl)piperidin-l-yl)ethanone hydrochloride 

[00818] A 20 mL vial was charged with 3-(2-bromo-4-fiuorophenoxy)-5-(3-

methoxyphenyltMo)-K-(4-(piperidin-4-yl)thiazol-2-yl)pyTidin-2-amme (40 mg, 0.068 mmol), 

txiethylamine (0.0190 mL, 0.14 mmoI); and CH2CI2 (2 mL). AC2O (0.008 mL, 0.082 mmol) was 

added and the reaction was stirred at room temperature for 10 minutes. The reaction was 

partitioned between CH2CI2 and saturated aqueous sodium bicarbonate. The organic layer was 

dried with sodium sulfate, filtered and concentrated to afford the title compound (38.2 mg, 

84.2% yield) as a white solid after HCI salt formation. *H NMR (dg-DMSO) S 11.20 (bs, IH), 

8.17 (d, IH), 7.74 (m, IH), 7.31 (m, 2H), 7.21 (t, iH), 6.93 (d, IH), 6.78 (m, IH), 6.74 (s, IH), 

6.71 (m, 2H), 4.43 (d, IH), 3.87 (d, IH), 3.69 (s, 3H), 3.14 (m, IH), 2.86 (ms IH), 2.64 (m5 IH), 

2.01 (s» 3H)} 1.95 (m, 2H), 1.58 (m, IH), 1.45 (m, IH). Mass spectrum (apci) m/z = 631.4 (M+H-

HC1). 

l-(4-{2-<3~("2-brofno-4"fluorophenoxyV5-C3-methoxvDhenyIthio)pvridm-2-vlamino'>thia2Ql-4-
vnpmeridin-l-vn-2-('dimethyIamino)ethanone dihvdrochloride 

[00819] A 20 mL vial was charged with 3-(2~bromo-4-fluorophenoxy)-5-(3-

methoxyphenyithio)-N-(4-(piperidm-4-yl)thiazoI-2-yl)pyridm-2~amine (40 mg, 0.068 mmol), 
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triethylamirie (0.028 mL, 0.20 mmol), and CH2CI2 (2 mL). 2-(Dimethylammo)acetyl chloride 

hydrochloride (12.9 mg, 0.0817 mmol) was added and stirred at room temperature for 10 

minutes. The reaction was partitioned between CH2CI2 and saturated aqueous sodium 

bicarbonate. The organic layer was dried with sodium sulfate, filtered and concentrated. The 

residue was purified on silica ge! (15% MeOH in EtOAc with 03% ammonia) to afford Ithe title 

compound (35.6 mg, 70.1% yield) after HCI salt formation. NMR (dg-DMSO) 8 11.15 (bss 

IH), 9.60 (bs, IH), 8.17 (d, IH), 7.75 (m, IH), 732 (m, 2H), 7.21 (t, IH), 6.94 (d, IH), 6.79 (m, 

IH), 6.75 (s, IH), 6.71 (m, 2H), 4.42 (d, iH), 431 (qd, 2H), 3.69 (s, 3H), 3.19 (t, IH), 2.93 (m, 

IH), 2.82 (m, 6H), 2.04 (d, 2H), 1.64 (m, IH), 1.52 (m3 IH). Mass spectrum (apex) m/z = 674.3 

(M+H-2HC1). 

[00820] The following compounds were prepared by the method of Example 127. 

Example Structure Name NMR Data 

412 

&>> 

]-(4-(2~(5-
(Thieno[3,2-
bjpyridin-7-yIthio)-
3~(4» 
(trifluoromethyl)phe 
noxy)pyridin-2-
ylamino)thiazol-4-. 
yl)piperidin-l~ 
y])ethanone 

r 

HJ NMR (d6 DMSO) 6 1.23-1.47 
(m, 1H), 1.52-1.60 (ra, IH), 1.93 (t, 
J - 15.5 Hz, 2H), 2.00 (s, 3H),-2.62 
(t, J- 12.4Hz, IH),2,S3 (brss IH), 
3.12 (t, J - 12.1 Hz, IH), 3.85 (d, J 
= 13.1 Hz, lH), 4.42 (d, J = 13.3 Hz, 
IH), 6.76 (s, IH), 6.95 (d, J - 5.1 
Hz, IH), 7.23 (d, J = 6.4 Hz, 2H), 
7.59 (d, J = 5.5 Hz, 1H), 7.72 (d, J = 
8.4 Hz, 2H), 7.79 (s, IH), 8.16 (d, J 
= 5.5 Hz, 1H)S 8.48 (d, J = 2.0 Hz, 
1H)S 8.51 (d, J - 4.9 Hz, IH), 11.44 
(s, IH). 

413 

&>> 

CF3 CNY° 
1 

l-(4-(2-(5-
(Thieno[3,2~ 
b]pyridm-7-ylthio)-
3-(2~ 
(trifluoromethyi)phe 
noxy)pyridm-2-
y!ammo)thiazol-4-
yi)piperidiri-l-
yI)ethanone 

H' NMR (dsDMSO) 5 1.404.49 
(ra, IH), 1.54-1.62 (m, IH), 1.91-
2.00 (m, 5H), 2.63 (t, J - 123 Hz, 
IH), 2.85 (br s, IH), 3.13 (t, J = 123 
Hz, IH), 3.87 (d, J = 13.8 Hz, IH), 
4.43 (d, J = 13.1 Hz, IH), 6.76 (br s, 
1H), 6.88 (d, J - 5.1.Hz, IH), 7.21 
(br s, IH), 732-736 (ra, 2H), 7.58 
(d, J » 5.5 Hz, IH), 7.65 (t, J = 7.8 
Hz, IH), 7.77 (d, J = 7.6 Hz, IH), 
8.16 (d, J = 5.5 Hz, 1H), 8.42 (d, J = 
2.0 Hz, IH), 8,48 (d, J - 5.1 Hz, 
1H), 11.35 (br s, IH). 
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414 

Vys 
I-(4-(2-(5-(2-
VLethylthieno[3,2-
3]pyridin-7-yithio)-
3-phenoxypyridin-2-
/1am ino)thiazo 1-4-
yl)piperidin-l-
yl)ethanone 

1 NMR (CDC13) 5 1.59-1.70 (m, 
2H), 2.04-2.12 (ra, 5H), 2.63 (d, J = 
1.2 Hz, 3H), 2.70 (t, J - 11.5 Hz, 
IH), 2.84-2.90 (ra, IH), 3.19 (t, J = 
IL7 Hz, IH), 3.91 (d. J - 13.9 Hz, 
H), 472 (d, J - 13.3 Hz, JH), 6.51 

(s, IH), 6.66 (d, J = 5.3 Hz, IH), 
7.04 (s, 1H), 7.06 (d, J - 1.0 Hz, 
IH), 7.17-7.23 (m, 3H), 7.39 (t, J -
7.9 Hz, 2H), 8.29 (d, J = 2.0 Hz, 
IH), 8.37 (d, 3 = 5.1 Hz. IH), 8.84 
(brs, IH). 

415 I 

°Q-v> 
CK^O^ 

1-(4-(2-(5-(4-
Methoxypyrim xdiri-
2-ylthio)-3-
ph e n oxypyri d in -2 -
ylamino)thiazol-4-
yl)piperidin-l-
yl)ethanone 

H1 NMR (CDCIs) 5 1.59-1.70 (m, 
2H), 2.03-2.12 (m, 5H), 2.69 (t, J = 
11.6 Hz, IH), 2.83-2.89 (rn, IH), 
3.14-3.22 (m, IH), 3.76 (s, 3H), 3.90 
(dT J = 13.5 Hz, IH), 4.71 (d, J « 
13.2 Hz, IH), 6.39 (d, J = 5.7 Hz, 
IH), 6.48 (s, 1H), 7.08 (s, IH), 7.10 
(sa IH), 7.20 (t, J —7.4 Hz, IH), 
7.32 (d, J = 1.8 Hz, IH), 7.39 (t, J = 
8.0 Hz, 2H), 8.15 (d, J - 5.9 Hz, 
IH), 8.27 (d, 3 — 1.8 Hz, IH), S.77 
(br s, IH). 

416 NC-O^W . 4-(6-(4-(l -
Acetylp iperidin-4-
yl)thiazol-2-
yiamino)-5~ 
phenoxypyridin-3 -
ylthio)benzonitri]e 

H1 NMR (CDCI3) 8 1.59-1.71 (m, 
2H), 1.96-2.12 (m, 5H), 2.70 (t, J -
11.5 Hz, IH), 2.84-2.90 (m, IH), 
3.15-3.22 (m, 1H),3.91 (d, J = 13.5 
Hz, IH), 4.72 (4 J = 13.3 Hz, IH), 
6.51 (s, IH), 7.05 (s> IH), 7.07 (s, 
IH), 7.09 (s, IH), 7.11 (s, IH), 7.12 
(d, J = 2.0 Hz, IH), 7.22-7.26 (m, 
IH), 7.41 (t, J = 8.1 Hz, 2H), 7.46 
(s, IH), 7.48 (s, IH), 8.24 (d, J = 2.0 
Hz, IH), 8.83 (br s, IH). 

417 p3 
Jys, 

o ̂ -No, s 

4~(6~(4-(l-
A.cetyIpiperidin-4-
yl)thiazol-2-
ylamtno)-5-
phenoxypyridin-3-
yIthio)-3-
(trifluoromethyl)ben 
zonitrile 

H1 NMR (CDCI3) 5 1.64-1.70 (m, 
2H), 2.04-2.12 (m, 5H), 2.70 (t3 I -
12.8 Hz, IH), 2.88 (t, J « 11.5 Hz, 
IH), 3.19 (ta J - 12.9 Hz, IH), 3.91 
(d, J - 13.7 Hz, IH), 4.72 (d, J= 13.3 
Hz, IH), 6.53 (s, IH), 6.97 (d, J = 
8.4 Hz, IH), 7.07 (d, J = 8.0 Hz, 
2H), 7.10 (s, IH), 7.11-7.26 (m, 
IH), 7.42 (t, J = 7.9 Hz, 2H), 7.54 
(d, J - 8.4 Hz, IH), 7.87 (s, IH), 
8.25 (d, J ~ 1.8 Hz, IH), 8.88 (br s, 
IH). 
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418 FsCw L 

o" -\D.r 

4-(6-(4-(l-
A.cetylpiperidin-4-
yl)thiazol-2-
/lammo)-5-
oh enoxypy r i din - 3 -
ylthio)-2-
(trlfluoromethyi-)ben 
zonitrile 

•i1 NMR (CDCl3) 5 1.59-1.71 (ra, 
ZR% 2.04-2.12 (m, 5H), 2.70 (t, J « 
11.5 Hz, IH), 2.85-2.90 (m, 1H), 
3.15-3.22 (ra, IH), 3.91 (d, J - 13.7 
Hz; IH), 4.72 (d, J = 13.3 Hz, 1H), 
5.53 (s, IH), 7.06 (s, IH), 7.07 (s, 
1H), 7.10 (4 J - 1.8 Hz, IH), 7.22-
7.25 (mv 2H), 7,39 (s, 1H), 7.42 (t, J 
- 8.3 Hz, 2H), 7.63 (d, J = 8.2 Hz, 
IH), 8.25 (d,J= 1.94 Hz, IH), 8.87 
(br s, IH). 

• 419 ,Kr^~\y 
6_(6-(4~(l-
AcetyIpiperidin-4-
yl)thiazol-2-
y!amino)-5-
phenoxypyridm-3-
ylthio)nicotinonitrile 

H5 NMR (CDCI3) 5 1.62-1.71 (m, 
2H), 2.04-2.12 (m, 5H), 2.70 (t, J = 
11.5 Hz, IH). 2.84-2.90 (m, IH), 
3.15-3.22 (m, 1H), 3.91 (4 J = 13.9 
Hz, IH), 4.72 (4 J — 13.5 Hz, IH), 
6.51 (s, IH), 7.03 (d, J ~ 8.4 Hz, 
IH), 7.09 (s, IH), 7.11 (s, IH), 7.18 
(d, J = 2.0 Hz, IH), 122,1.26 (m, 
IH), 7.42 (t, J = 8.0 Hz, 2H), 7.66« 
7.69 (m, IH), 8.25 (d, J - 1.8 Hz, 
1H), 8.58 (d, J « 1.6 Hz, IH), 8.84 
(br s, IH). 

420 1 
Ov_ JrV\_ 
ry° irVy^ 

^-N^0 

5-(6-(4-(l~ 
A.cetyipiperidin-4-
yI)thiazol-2~ 
ylamino)-5-
phenox.ypyridin-3-
ylthio)~3-
m eth oxyp icoiin onitri 
le 

H1 NMR (CDCI3) 5 1.59-1.71 (m, 
2H)S 2.03-2.12 (m, 5H), 2.70 (t, J = 
I1.5Hz, IH), 2.84-2.90 (m, IH), 
3.18 (t, J = 11.7 Hz, 1H), 3.86 (s, 
3H), 3.91 (d, J = 13.7 Hz, IH), 4.72 
(d, 1 =* 13.1 Hz, IH), 6.52 (s, IH), 
6.96 (d, J = 1.8 Hz, IH), 7.06 (s, 
IH), 7,07 (s, 1H), 7.09 (4 J = 13.3 
Hz, IH), 7.11-7.26 (m, IH), 7.43 (t, 
J = 8.0 Hz, 2H), 7.87 (4 J = 1.8 Hz, 
IH), 8.26 (4 1.8 Hz, IH), 8.85 
(brs, IH). 

421 E!^ ft 
0\ •HCI V--N F v~s 

fy° trCV^ 
V~^ k_,N^.O 

Ethyl 6-(6-(4-(l-
acetyipiperidin-4-
y!)thiazol-2-
yIamino)~5-
phenoxypyridin-3-
ylthio)picolinate 
dihydrochloride 

H1 NMR (dg DMSO) 8 L28 (t, J-
7.0 Hz, 3H), 1.39-1.48 (m, IH), 
i.53-1.62 (m, iH), 1.91-2.00 (m, 
5H), 2.63 (t5 J = 12.6 Hz, IH), 2.84 
(t, J = £ ] .4 Hz, IH), 3J3(t,J = 11.9 
Hz, IH), 3.87 (d, J = 13.7 Hz, IH), 
4.28-4.33 (m, 2H), 4.42 (d, J - 13.1 
Hz, IH), 6.73 (s, IH), 7.10-7.21 (m, 
3H), 7.29 (4 J = 7.8 Hz, IH), 7.38 
(ts J - 7.9 Hz, 2H), 7.42 (d, J - 1.8 
Hz, IH). 7.77 (4 J = 7.6 Hz, IH), 
7.83 (t, J = 7.7 Hz, IH), 8.31 (ds J -
2.0Hz, IH), 11.13 (brs, IH). 
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422 Fsc'^ ty ry° r£V> 
1 -(4-(2-(3-Phenoxy-
5-(6-
(trifluoromethyl)pyrl 
din-3-y!thio)pyridin-
2-ylamino)thiazol-4-
yl)piperidin-l-
yl)ethanone 

H1 NMR (deDMSO) 8 1.43-1.58 
(m, 2H), 1.91-2.00 (m, 5H), 2.63 (t, 
J = 13*2 Hz, 1.H), 2.83 (br s, IH), 
3J3 (t5 J — 1L9 Hz, IH), 3.86 (d, J 
= 13.5 Hz, IH), 4.42 (d, J = 13.7 Hz, 
IH), 6.74 (s, IH), 7.12-7.16 (m, 
3H), 7.38-7.41 (m, 3H), 7.75-7.79 
[m, 2H), 8.33 (s, IH), 8.57 (s, IH), 
11.14 (s, IH). 

423 

Qpo ^ 

I-(4~(2-(5-(6-
Bromothieno[3,2-
b]pyridin-7-yIthio)-
3-phenoxypyridm-2~ 
y!ammo)thiazoI-4-
yl)piperidiri-l-
yl)ethanone 

H1 NMR (dsDMSO) 5 1.42-1.46 
(m, IH), 1.55-1.58 (m, IH), 1.93 (t, 
J = 16.7 Hz, 2H), 2.00 (s, 3H), 2.63 
(t,1 - 12.4 Hz, IH), 2.83 (br s, IH), 
3.12 (t, J = 12.8 Hz, IH), 3.86 (d, J 
- 13.1 Hz, IH), 4.42 (d, J = 12.3 Hz, 
IH), 6.74 (s, IH), 7.01 (d, J - 7.2 
Hz, 2H), 7.12-7.14 (m, IH), 7.34 (t, 
J = 7.3 Hz, 2H), 7.41 (s, IH), 7.50 
(d, J - 5.5 Hz, IH), 8-07 (d, 3 - 5.5 
Hz, IH), 8.39 (s, IH), 8.73 (s, IH), 
11.23 (s, IH). 

Example 424 
] ~(4-( S-f S-(ThienoV3.2-bl-p'vridin.-7-vlthioV3-(2-(trifluoromethvnt>henQxv)f>-vrtdm-2-vlamTOoVl .2.4-

thiadiazQl-3-vnpiperidin-l-vnethanoTie 

[00821] Prepared according to the method of Exampie 355, Example 13 and Example 127. 

H1 NMR (d6 DMSO) 5 1.55-1.65 (m» IH), 1.69-1.79 (ms IH), 1.97-2.05 (m, 5H), 2.77 (t, J = i 1.3 

Hz, IH), 3.05-3.10.(ms IH), 3.20 (t, J = 11.5 Hz, IH), 3.85 (d, J - 13.5 Hz, IH), 4.33 (d, J ~ 13.1 Hz, 
IH), 6.91 (d, J - 5-1 Hz, IH), 7.25 (d, J = 8.0 Hz, IH), 7.36 (t, J = 7.7 Hz, IH), 7.48 (d, J s= 1.8 Hz, 

IH), 7.58 (d5 J - 5.5 Hz, IH), 7.65 (t, J - 7.8 Hz, IH), 7.78 (d5 J - 7.8 Hz, IH), 8.15 (d, J *= 5.5 Hz, 

IH), 8.48 (d, i - 5.1 Hz, IH), 8.54 (d, J - 1.8 Hz, IH), 12.62 (s, 1H). 
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Example 42S 

tert-butvl 4-C2-C3~f4~fluorophenoxvy5-fthieno[3.2-b1pw}d'm-7-yithio)pwidm-2-vlammo^thiazol~4-

vlYpiperidine-l -carboxyiate 

° S^N^N\_^N"~"BOC 
k H 

rXX 
[00822] Step A: Preparation of tert-butvl 4-f2-(5-bromo-3-f4-fiuorophenoxvtovridin-2-

vlaromo)thiazoI-4-vDpiperidme-l -carboxyiate: 1 -(5-bromo-3-(4-fluorophenoxy)pyridin-2-

yl)thiourea (3.00 g, 8.77 mmol; prepared according to Example' 179, Step D), TEA (2.08 mL, 

14.9 mmol) and tert-butyl 4~(2-bromoacety3)piperidme-l-carboxylate (3.49 g, 11.4 mmol) were 

refluxed in ethanol (75 mL) for 2 hours. The'reaction was cooled to room temperature and 

filtered to afford the title compound (3.6 g, 14.1% yield). 

[00823] Step B: tert-butvl 4-f2-(3-(4-fjuorophenoxy)-5-('3-metfaoxv-3--oxoDropvithio) 

pvridin-2-viammo)thiazol-4-vl>prperidine-1 -carboxyiate: Prepared according to the method of 

Example 13. 

[00824] Step C: tert-butvl 4-f2-f3-f4-fluorophenoxvy5-ftMenof3.2-blpyridin-7-y3thio) 

pYridin-2-ylamino)thiazol-4~Yl)piperidme-l-carboxvlate: Prepared according to the method of 

Example 127. ]H NMR (dg-DMSO) 5 11.21 (bs, IH), 8.49 (d, IH), 8.36 (4 IH), 8.16 (d, IH), 

7.59 (d, IH), 739 (d, 1H), 7.25-7.15 (m, 4H)# 6.90 (d, IH), 6.74 (s, IH), 4.03 (m, 2H), 2.81 (m, 

3H), 1.93 (m, 2H)? 1.50 (m5 2H), 1.41 (s, 9H). ' 

Example 426 
N-r3-r4-flooroDhenoxv)-5-fthienof3.2-blpyridin'-7-v}thio)pyridin-2-yn-4-fe3Peridin-4-vnth]azol-2-

[00825] Prepared according to the method of Example 271. !H NMR (d^-DMSO) 6 11.26 

(bs, IH), 8.79 (m, IH), 8.59 (m, IH), 8.53 (d, IH), 8.38 (d, IH), 8.23 (d, IH), 7.62 (d, IH), 7.43 

(d, IH), 7.26-7.16 (m, 4H), 6.97 (d5 IH), 6.82 (s, IH), 3.33 (d, 2H), 3.06-2.86 (m, 3H), 2.13 (d, 

2H), 1.80 (m,2H). 
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Exampie R Name NMR data 

427 - l-(4-(2-(3-(4~ 
fluorophenoxy)-5~ 
(thieiiD [3,2-b]pyri din-7-
ylthio)pyridm-2~ 
yIamino)thiazo[-4-
yl)piperidin-1 -yI)ethanone 
hydrochloride 

5HNMR(d6-DMSO) 8 11.21 (bs, IH), 
8.50 (d, IH), 8.37 (d, IH), 8.18 (d, IH), 
7.60 (d, 1H1, 7.41 (d, 1H)> 7.25-7.14 (m, 
4H), 6.92 (d, IH), 6.74 (s, IH), 4.33 (d, 
IH), 3.87 (d, IH), 3.13 (t, IH), 2.85 (m, 
IH), 2.64 (t, IH), 2.01 (s, 3H), 1.95 (m, 
2H), 1.59 (m, IH), 1.45 (m, IH). 

428 

O 

2-(4-(2~(3-(4-
fluorophenoxy)-5-
(thieno[3 ,2-b]pyridin-7 -
ylthio)pyridin-2-
ylamino)thiazol-4-
yl)piperidin-l -yl)~2-
oxoethyl acetate 

3HNMR (de-DMSO) 6 11.24 (s, IH), 
8.49 (d, 1H), 8.36 (d, IH), 8.16 (d, IH), 
7.59 (d, IH), 7,40 (d, IH), 7.26-7.14 (m, 
4H)j 6.90 (d, IH), 6.76 (s, IH), 4.79 (m, 
2H), 4,36 (d, IH), 3.77 (d, IH), 3.12 (t, 
IH), 2.87 (m, IH), 2.72 (t, IH), 2.08 (s, 
3H), 1.96 (m, 2H), 1.62 (m, IH), 1.49 
(in, IH). 

429 • isopropyl 4~(2-(3-(4-
fiuorophenoxy)~5-
(thieno|3,2»b3pyridm-7-
ylthio)pyridm-2-
ylamino)thiazoI-4-
yl)piperidine-l-
carboxylate hydrochloride 

SH NMR (d6-DMSO) 5 8.61 (d, IH), 
8.41 (d,lH), 8.39 (d, IH), 7.71 (d, IH), 
7.48 (d, IH), 7=26-7.17 (m, 4H), 7.31 (d, 
IH), 6.79 (s, 1H), 4.77 (m5 IH), 4.04 (d, 
2H), 2.85 (m, 3H), 1.94 (d, 2H), 1.51 
(ms2H), !.I9 (ds 6H). 

430 2-(dimethy)amino)~]-(4-
(2-(3 -(4-flu orophenoxy)-
5Kthierio[3,2~b]pyndin~7-
ylthio)pyridin-2-
ylamino)thiazoJ-4-
yI)piperidm-l-yI)ethanone 
dihydrochloride 

lH NMR (dcs-DMSO) 5 9.60 (bs, IH), 
8.58 (d, IH), 8.40 (d,lH), 8.33 (d, IH),. 
7.68 (d, IH), 7.47 (d, IH), 7.27-7.17 (m, 
4H), 7.05 (d, IH), 6.78 (s, IH), 4.45-
4.28 (m, 3H), 3.67 (d, 2H), 3.18 (t3 IH), 
2.93 (m, IH), 2.82 (d, 6H), 2.04 (ds 2H), 
1.65 (m, IH), 1.50 (m, IH) 

431 

& 

N-(3-(4-fluorophenoxy)-5-
(thieno[3,2-b]pyridin-7-
ylthio)pyridin-2~yl)-4-(l -
(methyisulfonyl)piperidin-
4-yl)thiazol-2-arnme 
hydrochloride 

NMR (dg-DMSO) 5 8.57 (d, iH), 
8.40 (ds IH), 8.32 (d,lH). 7.67 (d, IH), 
7.46 (d, IH), 7.26-7.16 (m, 4H), 7.05'(d, 
IH), 6.80 (s, IH), 3.64 (d, 2H), 2.88 (s, 
3H), 2.84 (t, 2H), 2.73 (m, IH), 2.08 (d, 
2H), 1.66 (m, 2H) 
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[00827] 

282. 

The following compounds were also made according to the method of Example 

o 

Example R Name NMR Data 
432 

' O 

N-(l -(4~(2-(3-(4-
f!uorophenoxy)-5-
(thieno[3s2-b]pyridin-7-
yIthio)pyridin-2-
y lam mo)thi azol -4-
yl)piperidm-]-yI)-l-
oxopropan-2-yl)acetam ide 

'HNMR (de-DMSO) 8 8.60 (d, IH), 
8.41 (d,lH), 8.37 (d. IH), 8.13 (t, IH), 
7.70 (d, IH), 7.42 (s, IH), 7.27-7.17 (m, 
4H), 7JO (d? IH), 6.73 (d, IH), 4.77 (m, 
IH), 4.44 (m, 1 H)= 3.98 (m, IH), 3.15 (t, 
IH), 2.89 (m, IH), 2.70 (m, IH), 1.98 
(m, 2H)71.82 (s, 3H); 2.63-1.40 (m, 
2H), 1.15 (t, 3H). 

433 

0 

N-(2-(4-(2~(3~(4-
fluorophenoxy)-5-
(thieno[3,2-b]pyridin-7-
ylthio)pyridin-2-
ylamino)thiazol-4-
yl)piperidin-l -yl)-2-
oxoethyl)acetamide 
hydrochloride 

[H NMR (d6-DMSO) 5 8.58 (ds IH), 
8.40 (d,lH), 8.33 (d, IH), 7.96 (m, IH), 
7.68 (d, IH), 7.46 (d, IH), 7.26-7.16 (in, 
4H), 7.06 (d, IH), 6.77 (s, IH), 4.41 (d, 
IH), 4.01-3.84 (m, 3H), 3.12 (t, 1H), 
2.88 (t, IH), 2.71 (t, IH), 1.97 (m, 2H), 
1.87 (s, 3H), 1.60 (m, 1H), 1.47 (m, 
IH). 

Example 434 
4-n-f2-aminoeihylsuifonvODiperidin>4-viyN-G-r4-fluQrophenoxvV5--fthteiiof3.2-b'lpvridiri-7-

vlthio)pvridm-2~vDthiazol-2-amme dihvdrochloride 

V /^-\ Q, •2 

N " HQ 
H O 

HCI 
F 

[00828] Step A: Preparation of 2-f2-f4-f2-f3-f4-fIiioroi3henoxvV5-f1hienor3.2-b1pvridin-7-
v]tiiio>pvridin-2-vlamii20>tliiazol-4-yl>pii?eridm"l-vlsiilfonvj)e^vl)2Soindoline-3.3-diojie: 
Prepared according to the method of Example 288, Step A. 
[00829] Step B: Preparation of 4-(l-('2"amipoethvisulfonvnpipexidin"4-vlVK-f3-(4-
fluorophenoxvV5-fthienor3,2-b]pvrldin-7"Vlthio^Pvridm-2-vnthiazoi-2-amme dihvdrochloride: 
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Prepared according to the method of Example 288, Step B using hydrazine monohydrate. ]H 

NMR (cU-DMSO) 6 8.58 (d, IH), 8.41 (d,lH), 8.34 (d, IH), 8.15 (bs, 2H), 8.07 (bs, IH), 7.89 (m, 

IH), 7.69 (d, 1H), 7.47 (d, 1H), 7.27-7.17 (m, 4H), 7.07 (d, IH), 6.81 (s, IH), 3.70 (d, IH), 3.43 

(t, 2H), 3.17 (m, 2H), 3.00 (t, 2H)S 2.80 (m,.lH), 2.08 (d, 2H), 1.65 (m, 2H). 

Example 435 
4-f2-f3"f4-f)uorophenoxv")-5-(thienor3.2--b]pvridiii-7'Vlthio>pvridin-2'Vlam ino)thiazoi"4-

vnpiperidme-1 -sulfonamide 2.2.2-trifiuoroacetate 

[00830] Prepared according to the method of Example 287 from 3-(4-fluorophenoxy)-N-

(4-(pipexidin-4-yi)thiazoI-2-yl)~5-(thieiio[3,2-b]pyridin-7-ylthio)pyiidiii-2-axnine. 5H NMR (d6-

DMSO) 5 11.22 (s, IH), 8.49 (d, IH), 8.37 (d,lH)s8.16 (d, IH), 7.59 (4 IH), 7.41 (d, IH), 7.26-

7.14 (m, 4H), 6.90 (d, IH), 6.78 (s, IH), 6.73 (s, 2H), 3.53 (d, 2H), 2.65 (m, 3H), 2.05 (m, 2H), 

1.69 (m,2H). 

Example 436 
4-('2-G-('4-fluorophenoxv>-5-Cthienor3.2-bli)vridin-7-vlthio'>pvr8din-2-viamino'lthiazoI-4-

vDmperidine-1 -carboxamide hydrochloride 

[00831] Prepared according to the method of Example 280 from 3-(4-fluorophenoxy)-N-

(4-(piperidin-4*-yl)thiazol-2-yi)-5-(thieno[3,2-b]pyridm*-7-ylthio)pyridiri"2~ainme. NMR (dg-

DMSO) 5 8.62 (d, IH), 8.43 (m, 2H)> 7.73 (d,lH), 7.50 (d, IH), 7.27-7.18 (m> 4H), 7.14 (d, IH), 

6.79 (s, IH), 4.01 (d5 2H), 2.78 (m, 3H), 1.88 (d, 2H), 1.50 (m, 2H). 
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Example 43? 
tert-butyl 4-f2~f3-f4-f]uorophenoxv>5~f3~rnethvHsoxazolof5.4-blpyridm~4-vlthicApvridm-2-

F 

[00832] Prepared according to the method of Exampie 127 from tert-butyl 4-(2-(3-(4-
fluorophenoxy)-5~(3-methoxy-3-axGpropylthio)pyridm-2-ylammo)thiazol-4-y!)piperic!iiie-i-
carboxylate. !H NMR (ds-DMSO) 6 11.25 (bs, IH), 8.35 (d, IH), 8.32 (d, IH), 7.40 (d, IH), 
7.27-7.21 (m, 4H), 6.76 (s, 1H), 6.71 (d, IH), 4.02 (m, 2H), 2.83 (m,-3H), 2.69 (s, 3H), 1.94 (ds 

2H), 1.50 (m, 2H), 1.41 (s, 9H). 
Exampie 438 

N-f3"f4-fluorophenoxvV5-('3"m&'thvHsoxa2olo{'5.4-blpvridm-4-vlthio>pvridin-2~vn-4-fpiperidin-4-
vnthiazol-2-amine dihydrochloride 

o H Ha 
HCI 

[00833] Prepared according to the method of Example 271 from tert-butyl 4-(2~(3-(4-
fluorophenoxy)-5-(3-methyiisoxa2olo[5,4~b]pyridin~4-ylthio)pyridin~2-yIamino)thiazol-4-
yi)piperidine-1 -carboxyiate. lH NMR (d^-DMSO) 8 8.88 (ms IH), 8.70 (m, 1H)S 8.36 (d, IH), 
8.32 (4 IH), 7.42 (d, IH), 7.29-7.10 (m, 4H), 6.83 (s, IH), 6,72 (d, IH), 333 (d, 2H), 3,06-2.85 
(ma 3H), 2.69 (s, 3H), 2.14 (d5 2H), 1.81 (ms 2H). 
[00834] The following compounds were also made according to the procedure of Example 
272. 
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Example R Name NMR Data 
439 1-(4-(2-(3-(4-

fluorophenoxy)-5-(3-
methyIisoxazoio[5,4-
b]pyridin-4-ylthio)pyridin-
2-y]amino)thiazo]-4-
yl)piperidin-l -yi)ethanone 
hydrochloride, 

!H NMR (d6-DMSO) 8 ] 1.28 (bs, 
"IH), 8.35 (d, IH), 8.32 (d, IH), 7.41 
(d, IH). 7.27-7.19 (m, 4H), 6.76 (s, 
IH), 6.72 (d, IH), 4.43 (d, IH), 3.87 
(d, IHX 3.14 (t, IH), 2.86 (m, IH), 
2.69 (ss 3H). 2.65 (m, IH), 2.01 (s, 
3H), 1.95 (m, 2H), 1.60 (m, IH). 
1.45 (m, IH). 

440 2-(dirnethyiamino)-1-(4-(2-
(3-(4-fluorophenoxy)~5-(3-
methyiisoxazoIo[5,4~ 
b]pyridin-4-yithio)pyndin~ 
2-yiamino)thiazoI-4~ 
y l)piperidin-l -y{)ethanone 
dihydrochloride, 

3H NMR (d6-DMSO) 6 11.23 (bs, 
IH), 9.54 (bs, IH), 8.36 (d, 1H)S 
8.32 (d, JH), 7.42 (&, IH), 7.28-7..19 
(m, 4H), 6.78 (s, IH), 6.71 (d, IH), 
4.42 (d, IH), 4.30 (ms 2H)5 3.66 (d, 
IH), 3.19 (t, IH), 2.91 (m, 2H), 2.81 
(d, 6H), 2.69 (s, 3H), 2.04 (d, 2H), 
1.65 (m, IK), 1.51 (m, IH) 

Example 441 
methvl 4-f5-G-phettoxv-5-fpwidm-2-vithio)pwidm-2-vIaminoyi.2.4-thiadiazol-3-vnpiperidine-l-

carboxyiate hydrochloride 

[0OS35J Prepared according to the method of Example 272 from 3-phenoxy-N-(3-
(piperidin-4-yl)-l;,234-thiadiazol-5-yl)-5-(pyridiri-2-ylthio)pyiidm-2-ainine. !H NMR (d<$« 

DMSO) 5 12.33 (s, IH), 8.39 (d, IH), 8.37 (m, IH), 7.66 (dt, IH), 7.47 (d, IH), 7.42 (d, 2H), 

7.21-7.11 (m, 5H), 3.98 (m, 2H), 3.60 (s, 3H)a 3.01(m, 3H)S 1.99 (d, 2H), 1.65 (m, 2H). -



245 

Example 442 
l-('4-(2-C5-(3-methvIthieriQr3,2-b1i3vridin-7-vlthioV3-Dheiioxvpvridin-2"Vlamino'>thia2o]-4-

[00836] Step A; 3-amino-4-methvlth.iophezie--2-carboxviic acid: Methyl 3-aniino-4-
methyltfaiophene-2-carboxylate (4.67 gs 27.3 mmol) and NaOH (2N in H20, 68 mL, 136 mmol) 
were stirred at 200 °C'for 2 hour. The solution was cooled to 0 °C and acidified to pH = 5 with 
addition of concentrated HCI solution to form a precipitant. The solution was filtered and the 
solid was dried under vacuum to give the title compound (2.8 g, 65%). 
[00837] Step B 4-methvlthiophen-3-amine: 3-ammo-4~methyithiophene-2-carboxylic 
acid (5.64 g, 36 mmol) in HCI (6N in H2<3S 30 mL, 179 mmol) was stirred at 50 °C overnight. It 
was cooled to room temperature, and neutralized by the addition of solid NaHCGs. The solution 
was extracted with dichloromethane (2 times), dried over Na2SC>4. filtered and concentrated to 
yield the title compound (3.8 g, 94% yield). 
[00838] Step C: 2J?-dimetfavl-5~({"4-methvlthiophen-3-vlamino)methvies.eVL3-dioxane~ 
4.6-dione: A stirred solution of 2,2-dimethyl-1,3 -dioxane-4,6-dione (4.85 g5 34 mmol) in 
trimethoxymethane (37 mL, 337 mmol) was heated to 90 °C under nitrogen. After 2 hours, a 
solution was 4-methylthiophen-3-amine (3.81 g, 34 mmol) was added (as a solution in. 
trimethoxymethane (37 mL, 337 mmoi). The reaction stirred at 90 °C for 6 hours and then was 
allowed to cool to room temperature and concentrated. The material was placed in the 
refrigerator where it solidified after two days to obtain the title compound (9 g. quantitative). 
[OOS39] Step D: 3»methvItfaienon.2-b]pvridiii-7-oI: A solution of Dowfherm A (7 mL) 
was heated in oil bath at 235 °C under nitrogen. 2,2-dimethy!-5-((4~methylthiophen-3-
ylammo)methylene)-l}3-dioxane~4,6-dione (5.0 g, 19 mmol) was added in portions over a 20 
minutes period. After the last portion was added, the solution stirred at 235 °C for another 5 
minutes. The solution was removed from the oil bath and allowed to cool to room temperature. 
Upon cooling, the product precipitated out of solution. Diethyl ether was added and the solid 
was filtered and dried to give the title compound (3.2 g) with residual amounts of Dowtherm A 
remaining. 
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[00840] Step E: 7-chloxo-3 -methvlthienof3-2-blpyridme: Phosphorous oxychloride (2.2 

mL, 24 mmol) in 1,2-dichloroetb.aue (12 mL) was charged with 3-methylthieno[352-b]pyridm-7» 

ol ( 2.0 g, 12 mmoi). The reaction stirred overnight at reflux under nitrogen. The mixture was 

the cooled and. concentrated. Saturated NaHCCb solution was carefully added to neutralize the 

residue. The biphasic mixture was extracted with dichloromethane, dried, and concentrated. 

Flash chromatography (15% EtOAc/hexanes ) gave the title compound (1.23 g, 55%). 

[00841] Step F: M4^2-(5^3<netkvlthienof3.2-b1pvridm-7-vltfaioV3-phenoxYPvridin-2-

vlamino)tMazol-4-vi>Diperidm-1 -vDethanone: 7-chloro-3-methylthieno[3,2-b]pyridine (0.072 g, 

0.39 mmol) and'methyl 3-(6-(4-(l~acetylpiperidin-4-yl)thiazol-2-ylamino)~5~phenoxypyridm~3-

ylthio)propanoate (0.20 gs 0.39 mmol) were dissolved in DMSO (3 mL). The solution was 

degassed for 15 minutes under nitrogen. KOtBu (0.13 g, 1.2 mmol) was added and the reaction 

stirred at room temperature for two hours. The solution was quenched with water, extracted with 

dichloromethane, dried, and concentrated. Flash chromatography gave the title compound (0:100 

g, 44% yield). !H NMR (400 MHz, CDC13) 5 1.60 - 1.72 (m, 2H), 2.03 - 2.09 (m, 2H), 2.11 (s, 

3H), 2.51 (s, 3H), 2.66-2.73 (m, IH), 2.83 - 2.90 (m, IH), 3.15 - 3.22 (m, IH), 3.88- 3.94 (m, 

1H)S 4.70 - 4.73 (m, 1H), 6.51 (s, IH), 6.75 (d, IH), 7.05 (d, 2H), 7.17 - 7.25 (m, 2H), 7.36 -

7.40 (m? 3H), 8.30 (d, IH), 8.48 (d, IH), 8.84 (bs, IH). 

Example 443 
l-{'4-r2-(,5-("5-chlorothienor3.2-blpvridin-7-vlthioV3-phenoxvr>vridin-2-vjamirto^thiazol-4-

vDpiperidm-I -vi^ethanone 

[00842] Steps A and B: Thiophen-3-amme: Prepared according to the method of Example 

442, Steps A and B, using methyl 3-aminothiophene~2-carboxylate as the starting material. 

[00843] Step C and D: ]-f4-f2-f5-f5-chlorothienor3«2-blpvridin-7-y]thioV3-

phenoxvpyridin-2-ylamino^thiazol-4-yl)piperidin-l-yr)ethanone: Prepared according to the 

method of Example 442, Steps E and F. ]H NMR (400 MHz, CDCij) 5 1.60 - 1.73 (m, 2H), 2.05 

- 2.10 (m, 2H), 2.12 (s, 3H), 2.66 (t, IH), 2.85-2^91 (m, IH), 3.17 (t, IH), 3.91 (d, IH), 4.71 (d9 

IH), 6.53 (s, IH), 6.67 (s, IH), 7.08 (d, 2H), 7.17 (s, IH), 7.22 -726 (m, IH), 7.41 (t, 2H), 7.47 

(d, IH), 7.76 (d, IH), 8.32 (ss IH), 8.96 (s, IH). 
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Example 444 
Preparation of tert-butvl 4-fC2-f5-bronio-3-('4-fluorQphenQXV>Dvridin-2--v}aminolthiazQi-4-vl)niethvl'>-

O 
{00844} Step A: Preparation of tert-ButvI 4~C3-cHoro-2-hydroxvprot3viy3-oxot>iperazme-

1-carboxyiate. In a 50 0ml round bottom flask with magnetic stirrer 4-Boc-piperazinone (5.08 g, 

25 A mmol) was dissolved in THF (100 mL) and cooled to -78 °C. ButyUithium (L6M in 

hexanes) (15.9 mL, 25.4 mmol) was added then and the mixture agitated for 30 minutes at -78 

°C. Boron trifluoride ethereate (3.19 mLs 25,4 mmoi) was added slowly and then 

epichlorohydrin (1.99 mL, 25.4 mmol). The mixture was agitated for 1 hour at -78 °C and then 

allowed to warm up and agitated overnight. Reaction was quenched with saturated ammonium 

chloride, extracted three times with ethyl acetate, extracts washed with brine and evaporated. 

Purified by column chromatography on silica gel, eluting with 3% MeOH/CLhC^ to give the title 

compound (3.34 g, 45% yield). 

[00845] Step B: Preparation of tert-Butvl 4-f3-chloro-2-oxopropviy3-oxopiperazme-l-

carboxvlate. In a 125ml round-bottom flask equipped with a magnetic stirrer tert-butyl 4-(3-

chloro~2-hydroxypropyl)-3-oxopiperazine-l-carboxyiate (3.30 g, 11.3 mmoi) was dissolved in 

acetonitrile (10ml) and Bess-Martin periodinane (5.26 gs 12.4 mmol) was added. After agitating 

for 3 hours the mixture was diluted with etliyl acetate (500ml) and washed with sodium 

bicarbonate and brine, dried and evaporated. Purified by column chromatography and eluting 

with 3% MeOH/CH2Cl2 to give the title compound (0.600 g, 18.31% yield). 

[00846] Step C: Preparation of tert-Butvl 4-»CC2-C5-bromo-3-r4-fluorophenoxy)pyridin-2-

vlamino)thiazol-4~yOrnethv3)-3-oxoDiperazine-l-carboxy?ate. In a 20 mL scintillation via] equipped 

with magnetic stirrer l-(5-bromo-3-(4-fluorophenoxy)pyridin-2-yI)thiourea (0.25 g, 0.73 mmol) was 

suspended in ethanol (5ml) and tert-butyl 4-(3-chloro-2~oxopropyI)-3-oxopiperazine~l-carboxyiate 

(0.32 g, 1.10 mmol) was added followed by DIEA (0.22 mL, 1.28 mmol). Resulting mixture was 
heated to 60 °C and agitated for 3 hours. Mixture was then diluted with ethyl acetate and washed 

with sodium bicarbonate solution, brine, dried and evaporated,. Purified by column chromatography 
on silica gel, eluting with 50-100% ethyj. acetate/hexane to give the title compound (0.106 g, 25.1% 
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yield). lH NMR (CDC13) 5 1.41 (s, 9H), 279-3.42 (m, 6H)> 6.55 (s5 2H), 7.03-7.12 (ms 4H), 8.12 (s5 

IH), 8.95 (bs, IH). 
Example 445 

Preparation of l-ff2-f5-bromo-3~f4-fluorophenox.v>pvndin-2-Ylammo)thiazol-4-vnrnethvnpiperazin-
2-one 

[00847] In a 20 mL scintillation vial equipped with magnetic stirrer tert-butyl 4-((2-(5-
bromo-3-(4-fluorophenoxy)pyridin-2~ylamino)tMazol-4-yl)methyl)-3rOxopiperazine-l-
carboxyiate (0,020 g, 0.035 mmol) was dissolved in 1ml of CH2CI2 and 4M HCI in dioxane (0.50 
rnL, 2.0 mmoi) was added. The resulting mixture was agitated for 2 hours,' diluted with 5 mL of 
ether and the solvent was decanted off. The residue was dried to provide the title compoimd 

(0.012 g, 73% yield). *HNMR (d6-DMSO) 8 3.25-3.78 (m, 6H), 6.99 (s, 1H), 7.28-7.36 (m, 4H), 
8,23 (s# IH), 834 (s, IH), 10.24 (s, 2H). 

Example 446 
l-f4-f2~f3-phenoxv-5-fthienor23-dlPvriroidm-4-ylthio)pvridm-2-vkmmo^thiazol-4--vBtripendm-1-

vHethanone 

A H a 
[00848] Step A: TiuenoF2.3-d1pvrimidm-4(3Hyone: Methyl 2~aminothicphene-3-
carboxylate (10 g, 64 mmol) was charged with formamide (50 mL). The reaction was heated at 
190 °C under nitrogen for 3 hours. The solution was cooled to room temperature. The slurry 
was poured into 125 mL of water and extracted with chloroformdsopropyl alcohol mixture (2 
times). The solution was concentrated and triturated to afford the title compound (2.25 gs 23%). 
[00849] StepB: 4<Horotfaienop.3-d]pvrimidine: Thienof23~d1pyrimidm-4(3H)-one (1,2 
g, 7.9 mmol) was diluted in 1,2-dichloroethane (lOmL). Phosphorous oxychloride (1.4 mL, 15.7 
mmol) was added. The reaction was stirred at 90p€ for 16 hours. An additional equivalent of 
phosphorous oxychloride (0.7 mL, 7.9 mmol) was added and the solution continued stilting for 4 
hours. The solution was cooled, concentrated, and neutralized with saturated NaHCC>3 solution. 
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The material was extracted with, a chloroformdsopropyl alcohol mixture and the organic layer 
was separated and concentrated. Flash chromatography gave the title compoimd (0.39 g, 29%). 
|00850] Step C: 1 -(4-f2-G~phenoxy-5-fthienof23-d1pyr:maidin-4-yjthio)pvridin-2-
ylamino)thiazol-4-vDpiperidixi-1 -vOethanone: 4-chlorothieno[2,3--d]pyrirmdine (0.050 g, 0.29 
mmol) and methyl 3~(6-(4-(l-acety]piperidin~4-yl)thiazol~2~ylamino)-5-phenoxypyridin-3-
y!thio)propanoate (0.15 g, 0,29 mmol) were dissolved in DMSO (3 mL). The solution was 
degassed for 15 minutes. KOtBu (0.098 g, 0.88 mmol) was added and the reaction stirred at 
room temperature for two hours. The solution was quenched with water, extracted with 
dichloromethane, dried, and concentrated. Flash chromatography gave the title compound 

(0.075,46%). 'HNMR (400 MHz, CDCI3) 5 1.60- 1.72 (m, 2H), 2.08-2.15 (m, 2H), 2.11 (m, 
3H), 2.65 - 2.75 (m5 IH), 2.82 - 2.93 (m, IH), 3.15 - 3.24 (m5 IH), 3.91 (d, IH), 4.72 (d, IH), 
6.49 (sP IH), 7.15 (d, 2H), 7.19 (t, 3H)S 7.27 - 7.29 (m, IH), 7.36 - 7.42 (m, 3H)9 7.53 (d, IH), 
8.27 (4 IH), 8.68 (s, IH), 8.81 (s, IH). 

Example 447 
tert-butvl 4-(f2~f5-bromo-3-phenQxvpyridin-2-y1amroo)thiazoj-4-vfimethvl)piperidine-l-carboxyiate 

[00851] Step A: Preparation of tert-butvl 4-('2-Cmethoxy^methvl>ammoV2-
oxoethvl)Dii?eridine-l -carboxyiate: N-methoxymethananiine hydrochloride (2.61 g, 26.7 mmol), 
N1 -((e£hylimino)methylene)~N3,N3-dimethylpropane-1,3-diamine hydrochloride (5.91 g, 30.8 
mmol), 1 H-ben.zo[d][ 1,2,3]triazol-l -ol hydrate (4.72 g, 30.8 mmol), and triethylamine (11.5 mL, 
82.2 mmol) were added sequentially to a solution of 2-(l-(tert-butoxycarbonyl)piperidin-4-
yl)acetic acid (5.00 g, 20.6 mmoi) in methylene chloride (150 mL) at 0 °C. Stirred at ambient-
temperature for 4 hours, and partitioned between ethyl acetate and 2N HCL Washed the organic 
layer again with 2N HCI, twice with 2N NaOH, brine, dried, and concentrated to afford the title 
compound (5.93 g, 101% yield) as a clear colorless viscous oil. 
[00852] Step B: Preparation of tert-butvl 4"(2~oxoprot)vl)pii>eridine-l~carboxvlate: 
Added dropwise 3.0 M methylmagnesium chloride in THF (8.63 mL, 25.9 mmol) to a solution of 
tert-butyl 4~(2-(methoxy(methyl)ammo)-2-oxoethyI)piperidme-1 -carboxyiate (5.93 g, 20.7 
mmol) in THF (100 mL) at 0 °C. Warmed to ambient temperature and stirred for 90 minutes. 
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Partitioned between ether and 2N HCI, washed the organic layer twice with water, brine, dried, 

and concentrated to afford the title compound (4.95 g, 99.1% yield) as a clear oil. 

[00853] . Step C: Preparation of tert-butvl 4-f2~ftrimethvlsilvloxv)allvl)piperidine-l-

carboxylate: To a cooled (-78 °C) solution of LDA (12.3 mL, 24.6 mmol) in THF (50 mL) was 

added dropwise over 40 minutes a solution of tert-butyl 4-(2-oxopropyl)piperidine-l-carboxyiate 

(4.95 g, 20.5 mmol) in THF (20 mL). After an additional 25 minutes, chlorotrimethylsilane (5.21 

mL, 41.0 mmol) was added dropwise over 20 minutes. After stirring for an hour, the reaction was 

poured into saturated NaHCOj and extracted with ether (2 x 400 mL). The combined ether layers 

were washed with brine, dried, filtered and concentrated to afford the title compound (6.95 g. 

108% yield) which was used as is in the next step. 

[00854] Step D: Preparation of tert-butvl 4-f3-bromo-2-oxopropyDpiperidine--l~ 

carboxyiate: To a solution of tert-butyl 4-(2-(trimethylsilyioxy)allyl)piperidme-1 -carboxyiate 

(6.43 g, 20.5 mmol) in THF (100 mL) at 0 °C was added sodium bicarbonate (2.58 g, 30.7 nxmol) 

followed by 1 -bromopyrroIidine-2?5~di one (3.65 g, 20.5 mmol). Warmed to ambient temperature 

and stirred 90 minutes. Partitioned between ether (150 mL) and saturated sodium bicarbonate. 

The aqueous layer was reextracted with ether (100 mL). The combined organic layers were 

washed with saturated bicarbonate, brine, dried, and concentrated to afford the title compound 

(7.2 g, 110% yield) as a yellow oil. Purity was 85% with the major impurity being succinimide. 

The crude material was used in the next step. 

[00855] Step E: Preparation of tert-butvl 4-( ("2-C5 4>romo-3 -phenoxynvridin-2--

viamino)thiazol-4-vDmethvi>prperidme-l -carboxyiate: Heated a mixture tert-butyl 4-(3~bromo-

2-oxopropyl)piperidine-l-carboxyiate (1.38 g, 4.32 mmoi), l-(5-bromo-3-phenoxypyridin-2-

yl)thiourea (1.0 g, 3.08 mmol), triethylamine (0.731 mL, 5.24 mmol), and ethanol (50 mL) at 

reflux overnight. Cooled to ambient temperature and partitioned between into water and ethyl 

acetate. Washed the organic layer with water, brine, dried and concentrated . Purified by MPLC 

(Biotage) eluting with 3:1 hexane:ethyl acetate to afford the title compound (1.54 g, 92%) as a 

white powder: (CDCI3) S 8.66 (s, 1H)S 8.13 (s, IB), 7.43 (t, 2H% 7.25 (t, IH), 7.12 (s, 

IH), 7.06 (d, 2H), 6.45 (s, IH), 4.08 (m, 2H), 2.67 (m, 2H), 2.56 (d, 2H), 1.85 (m, IH), 1.66 (m, 

2FI), 1.44 (s, 9H). 1.15 (m, 2H). 

[00856] The following compounds were prepared from the appropriate carboxylic acid 

according to the procedure of Example 447. 
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Example Structure Name 'HNMR 
448 X 

a°" 

tert-butyl 3-(2-(5-
bromo-3-
pbcnoxypyridin-2-
yiamino)thiazol-4-
yl)piperidine-l-
carboxylate 

lHNMR (CDCI3) 5 8.64 
(s, 1H)5 8.12 (s, IH), 
7.44 (t> 2H), 7.25 (t, 
IH), 7.06-7.11 (m? 3H), 
6.53 (s, IH), 4.22 (m, 
1H), 4.02 (m, IH), 2.99 
(m> IH), 2.84-2.90 (m, 
2H), 2.10 (m, IH), 1.72 
(m, 3H), 1.45 (s, 9H). 

449 tert-butyl 3-(2-(5-
bromo-3-
phenoxypyridin-2-
y 1 am in o)thi azo I -4-
yl)pymo]idme-l-
carboxylate 

'H NMR (d^-DMSO) 5 
10.93 (s, IH), 8.17 (s, 
IH), 7.36-7.41 (m, 3H), 
7.17 (t,lH), 7.04 (d, 
2H), 6.75 (s, IH), 3.5S 
(m, IH), 3.23-3.40 (m, 
4H), 2.12 (m, 1H), 1.97 

•(m, IH), 1.36 (s. 9H). 
450 tert-butyl 4-(2-(5-

bromo-3-(4-
cyanophenoxy)pyr 
idin-2-
ylamino)thiaxoI-4-
yl)piperidme-l-
carboxylate 

JH NMR (CDCI3) 5 8.45 
(s, 1H)S S.26 (s, IH), 
7.71 (ds2H), 7.31 (s, 
IH), 7.14 (d, 2H), 6.47 
(s,1H)S 4.17 (m, 2H), 
2.69-2-87 (m, 3H), 1.97 
(m, 2H), 1.57 (m, 2H)? 
1.46 (s, 9H). 

Example 451 
tert-butvl 3-f5-(5-bromo~3-phenoxvPvridm-2-vlaminoyi.2.4-thiadtazol-3~vl'VpviTolidme-l-

carboxyiate 

0:°" 
[00857] A 40 mL flask was charges withwith tert-butyl 3-(chloro(methylsulfonyl-
oxyimino)rriethyl)pyTrolidme-1 -carboxyiate (1.60 g3 4.90 mmol) and acetonitrile (25 mL). Added 
pyridine (1.22 rnL, 15.1 mmol) and isothiocyanatosodium (0.398 g, 4.90 mmol) and heated to 40 
°C for 45 minutes. Added 5-bromo-3-phenoxypyridin-2 -amine (1.00 gs 3.77 mmol) and heated at 
60 °C overnight. The reaction was cooled to ambient temperature, poured into water and 
extracted with EtOAc (100 mL). The organic layer were dried with sodium sulfate, filtered and 
concentrated . The residue was purified by MPLC (Biotage) eluting with 3:1 hexane:ethyl acetate 
to afford tert-butyl 3-(5-(5-bromo-3-phenoxypyridin-2-ylamino)-l ,254-thiadiazol-3-

yl)pyrrolidine-1 -carboxyiate as a light yellow/off white solid: JH NMR (ds-DMSO) 8 12.21 (s, 
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IH), 834 (s, IH), 7.48 (s, IH), 739 (t, 2H), 7.18 (t, IH), 7.07 (d, 2H), 3.42-3.63 (m, 3H)5 3.36 
(rns IH), 2.02-2.21 (m, 3H), 135 (s, 9H). 

Example 4S2 
tert-buty} 44f2^5-n-methoxv-3-oxopropvIthioV3-Dhenoxvpvridin-2-vlamin(>tthiazol-4-

vftmethyftpiperidme-I-carboxvlate 

cr 
[0085S] The atmosphere above a mixture of tert-butyl 4-((2-(5-bromo-3-phenoxypyridin-
2-yiamino)thiazol-4-yl)methyI)piperidine-l-carboxyiate (1.52 g> 2.79 mmol);, N-ethyl-N-
isopropyipropan-2-amme (0.971 mL, 5.57 mmol), 455-bis(diphenylphosphino)-9,9-dimethyl--9H-
xanthene (0.161 g, 0.279 mmol), and dioxane (25 mL) was purged with nitrogen. Methyl 3-
mercaptopropanoate (0.332 mL, 3.07 mmol) and Pdjdba^ (0.128 g, 0.139 mmoi) were added, and 
the reaction was heated at 95 °C overnight. The reaction was cooled to ambient temperature and 
filtered through celite. The filtrate was concentrated and purified by MPLC (Biotage) eluting 
with 3:2 hexane: ethyl acetate to afford the title compound (1.54 g, 94.5% yield) as a tacky white 
solid: lH NMR (CDC13) 6 8.70 (s, IH), 8.16 (s, IH), 7.40 (t, 2H), 7.24 (t, IH), 7.14 (s, IH), 7.06 
(d, 2H), 6.46 (s, IH), 4.08 (m, 2H), 3.65 (s, 3H), 2.99 (t, 2H), 2.67 (m, 2H), 2.56 (d, 2H), 2,55 (t, 
2H), 1.85 (m, 1H); 1.66 (m, 2H), 1.45 (s, 9H), 1.16 (m, 2H). 
[00859] The following compounds were prepared from the appropriate bromide according 
to the procedure of Exampie 452. 

Example Structure Name 'HNMR. 

453 -r^cx&CMi-
jcr 

vr 

tert-butyl 4-(2-(3-
(4-cyanophenoxy)-
5-(3~rnethoxy-3-
oxopropy 1th 5 o)pyri 
dln-2-
ylam mo)thi*azGl--4~ 
yl)piperidine-l-
carboxylate 

Hi NMR (CDCI3) 5 8.46 (s, 
IH), 8.27 (s, 3H)5 7.70 (d, 2H), 
7.31 (s, IH), 7.13 (d, 2H), 6.47 
(s, 1H)S 4.19 (m, 2H), 3.66 (s, 
3H)5 3.04 (t, 2H), 2.71-2.85 (m, 
3H), 2.59 (t, 2H). 1.97 (m, 2H), 
1.59 (m,2H), 1.46 (s, 9H). 

454 

(X 
tert-butyl 3-(5-(5» 
(3-methoxy~3~ 
oxopropylthio)-3-
phenoxypyridm-2-
ylam ino)-1,2.4-
tbiadiazo]-3-
y!)pyrrolidine~1 -
carboxyiate 

]H NMR (CDC13) 8 9.02 (s, 
IH), 8.0 (s, IH), 7-44 (t, 2H), 
7.28 (t, IH), 7.18 (s, IH), 7.09 
(d, 2H), 3.82 (m, 1H),3.67 (s, 
3H), 3.54-3.67 (m, 2H), 3.43 
(m, IH), 3.04 (t, 2H), 2.57 (t, 
2H), 2.22-2.35 (m, 3H), 1.46 (s, 
9H). 
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455 

cr 8" 
tert-butyl 3-(2-(5-
(3-methoxy~3-
oxopropylthio)-3-
phenoxypyridin-2-
ylamino)thiazof-4-
yl)piperidine-l-
carboxylate 

>H NMR (CDCl3) 08.68 (s, 
IH), 8.35 (s, IH), 7.42 (t, 2H\ 
7.23 (t, IH). 7.13 (s, IH), 7.07 
(d, 2H), 6.53 (s, IH), 4.21 (m, • 
IH), 4.00 (m, IH), 3.65 (s, 3H)? 
2.99 (t, 2H), 2.76-2.90 (rn, 4H), 
2.55 (t; 2H), 2.09 (m, IH), 1.71" 
(m, 2H), 1.46 (s, 9H). ^ 

456 cr" 
tert-butyl 3-(2~(5-
(3-methoxy-3-
oxopropy 1th t o)-3 -
phenoxypyridin-2-
y lam i n o)th i azo 1 -4-
yl)pyrroiidine-1 -
carboxyiate 

'H NMR (CDCl3) 5 8.69 (s, 
IH), 8.16 (s, IH), 7.42 (t, 2H), 
7.24 (t, IH), 7.13 (s, IH), 7.08 
(d, 2H), 6.54 (s, IH), 3.76 (m, 
IH), 3.65 (s, 3H), 3.64 (m, IH), 
3.50 (ra, IH), 3.41 (m, 2H), 2.99 
(t, 2H), 2.56 (t 2H), 2.24 (m, 
IH), 2.11 (m, IH), 1.46 (s, 9H). 

Example 457 ' N 

tert-butvl 4-f(2-f3-ohenoxv-5-flfoienor3.24)tovridin-7-vlthto)pvridin-2-vlaroino)thiazoi-4-
vBmethvlYniperidine-1 -carboxyiate 

[00860] Added potassium 2-methylpropan~2-olate (0.443 g, 3.95 mmol) to a solution of 7-
chiorothieno[3s2-b3pyridme (0.268 g, 1.58 mmol) and tert-butyl 4-((2-(5-(3-methoxy-3-
oxopiX)pylthio)-3-phenoxypyridin-2-yIamino)thiazol-4-yl)methyI)piperidine~l-carbaxylate (0.77 
g, 1.32 mmol) in DMSO (8 mL). The reaction was stirred for two hours, then set aside to react at 
ambient temperature for 60 hours. The reaction was partitioned between ethyl 'acetate and 
saturated ammonium chloride. Washed the organic layer twice with water and brine, dried, and. 
concentrated. The residue was purified by MPLC (Biotage) eluting with 1:1 hexane:ethyl 
acetate. The major UV active component with an Rf of 0.3 was collected and concentrated to 

afford the title compoimd (0.810 g, 97.4% yield) as a white powder: !H NMR (CDCI3) 6 8.88 (s, 
IH), 8.46 <d, IH), 8.32 (s, IH), 7.72 (d, IH), 7.54 (d, IH), 7.38 (t, 2H), 7.20 (t, IH), 7.18 (s, 1H), 
7.04 (d, 2H), 6.73 (d, IH), 6.51 (s, IH), 4.09 (m, 2H), 2.68 (m, 2H)S 2.59 (d, 2H), 1.87 (m, 1H), 
1.66 (m, 2H), 1.45 (s, 9H), 1.16 (m, 2H). 
[00861] Using the procedure in Example 457, the following compounds were prepared 
from the appropriate thiopropionate and electrophile. 
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Example Structure Name 'HNMR 
458 

cr.K • 
tert-butyl 4-((2-(5-(4-
cyanophenylthio)-3-
phenoxypyridin-2-
yIammo)thiazol-4-
yl)methyl)piperidine-
1-carboxyiate 

5H NMR (CDCI3) 5 8.85 (ss 
IH), 8.24 (s, IH), 7.47 (d, 
2H), 7.42 (t, 2H), 7.24 (t; 
IH), 7.04-7.13 (m, 5H), 6.50 
(s, IH)s4.08(m,2H)#2j59 
(m, 2H), 2.59 (ds2H), 1.87 
(rn, IH), 1.67 (m, 2H); 1.45 
(s, 9H), l.I7(m, 2H). 

459 

a°" 
tert-butyl 3-((2-(3-
phenoxy-5-
(thieno[3,2-b]pyridin-
7-ylthio)pyridin-2-
ylamino)thiazoI-4-
yl)methyl)piperidine-
!-carboxyiate 

!H NMR (CDCI3) 8 8.85 (s, 
IH), 8.46 (d, 1H)5 8.32 (s, 
IH), 7.72 (dj IH), 7.54 (d* 
IH), 7.3S ft 2H), 7.20 (t, 
IH), 7.18 (s, IH), 7.05 (d, 
2H), 6.73 (d, IH), 6.59 (s, -
IH), 4.22 (TO, IH), 4.00 (m, 
IH), 3.00 (m, IH), 2.78-2.91 
(m3 2H), 2.21 (m, IH), 1.72 
(m, 2H), 1.58 (m, IH), 1.45 
(s, 9H). 

460 S^sTJX 
cr"* 

tert-butyl 3-(5~(3~ 
phenoxy-5-
(thieno[3,2-b]pyridin-
7 -ylthio)pyridin-2-
ylamino)-l,2,4-
thiadiazol-3-
yl)pyrroiidme~l-
carboxylate 

JH NMR (CDCh) S 9.21 (s, 
IH), 8.49 (d, IH), 8.37 (s, 
IH), 7.73 (d, IH), 7.55 (d, 
IH), 7.40 (t, 2H), 7.25 (t 
1H)S 7.24 (s, IH), 7.06 (d, 
2H), 6.77 (d, IH), 3.41-3.87 
(m, 4H), 2.23-235 (m, 2H), 
1.46 (s, 9H), 1.27 (m,2H). 

461 

^ >c Or0 o^° 

tert-butyl 3-(2-(3-
phenoxy-5-
(th i en o [3,2 -b] py r i d in -' 
7-ylthio)pyridxn-2-
ylamino)thiazol-4-
y})pyrro}idine~]~ 
carboxyiate 

]H'NMR (CDCI3) 5 8.87 (s, 
IH), 8.46 (d, 1H), 8.32 (s5 
IH), 7.72 (d5 IH), 7.54 (d, 
IH), 7.38 (t, 2H), 7.20 (t, 
IH), 7.17(s, IH), 7.05 (d„ 
2H), 6.74 (d, 2H), 6.59 (sa 
IH), 3.77 (m, lH),3.62(m, 
IH), 3.53 (m, IH), 3.41 (m, 
2H), 2.25 (m} IH), 2.11 (rn, 
IH), 1.47 (s, 7H)! 

462 

N"" i H N cr 
tert-butyl 3-(2-(5-(4-
cyanophenylthio)-3-
phenoxypyridin-2-
ylamino)thiazol-4-
yl)piperidme-l-
carboxyJate 

NMR (CDCI3) 5 8.82 (s, 
IH), 8.24 (s, IH), 7.47 (d3 
2H), 7.42 (t, 2H), 7.22 (t, 
IH), 7.05-7.13 (m, 5H), 6.58 
(s, IH), 4.21 (m, IH), 4.00 
(m, IH), 3.00 (m, IH), 2.78-
2.90 (m, 2H), 2.10 (m, IH), 
1.72 (ra, 2H), 1.58 (m, IH), 
1.47 (s, 9H). 
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3-(5~(5-(4-
cyanophenylthio)~3~ 
phenoxypyridin-2-

X1 

yl)pyrrolidine-l 
carboxyiate 

lH NMR (CDCI3) 5 9.19 (s5 
1H)> 8.30 (s, IH), 7.49 (d, " 
2H), 7.43 (t, 2H)j, 7.26 (1 
IH), 7.18 (s, IB), 7.12 (d, 
2H), 7.08 (d, 2H)'} 3.87 fm, 
IH), 3.55-3.70 (m, 3H), 3.44 
(m, IH), 2.24-2.35 (m, 2H)', 
1-47 (s, 

N-f3~phenoxv-5-('thi6nQr3,2-blpvndm-7-vlthio^pvridm-2-v}V4--rpipendin-4-vImethvnthiazol-2-amine 
dihvdrochloride 

r1 V? j^\ 
N • N 

O H HCf HQ 

Added 4N HCI in dioxane (3,0 mL, 12.0 mmol) to a solution of tert-butyl 4-((2-(3-

phenoxy-5-(tMeno[3,2~b]pyridm-7-yltMo}pyridm-2-yiamino)thiazol-4-yI)methyl)piperidine-l~ 

carboxyiate (0.790 g. 1.25 mmol) in dichloromethane (4 mL) and methanol (4 mL). The reaction 

was stirred at ambient temperature for 3 hours. Concentrated, triturated with hexanes, filtered to 

afford the title compoimd (0.745 g5 98.5% yield) as a light yellow powder: 5H NMR (ds-DMSO) 

5 9.13 (ra, IH), 8.89 (ra, IH), 8.67 (d, IH), 8.53 (d3 IH), 8.47 (s, IH), 7.80 (d, IH), 7.57 (s, IH), 

7.42 (t, 2H), 7.16-7.23 (m, 4H), 6.91 (s, IH), 3.21 (m, 2H)3 2.80 (m, 2H), 2.60 (d, 21-?), 1.95 (m, 

IH), 1.76 (m, 2H), 1.45 (m, 2H). 

[00863] Using the procedure in Exampie 464, the following compoimds were prepared 

from the appropriate Boc-protected cyclic amine. 

Example Structure Name 'HNMR 
465 

Of HCI HCi 

N-(3~phenoxy-5-
(thieno[3,2-
b]pyridin-7-
ylthio)pyridin-2-
yl)-4-(piperidin-3-
yl)thiazo[~2-amine 
dihydrochloride 

lH NMR (d6-DMSO) 5 9.48 (m. 
IH), 9.31 (m. IH), 8.67 (d, IH), 
8.51 (d, IH), 8.46 (s,lH), 7.81 
(d, 1H)» 7.54 (s, IH), 7.42 (t, 
2H), 7.16-7.25 (m, 4H), 6.95 (s, 
IH), 3.48 (m, IH), 3.27 (m, IH), 
3A9(m, IH), 3.07 (m, IH), 2.84 
(m, ?H), 2.0S (m, IH), 1.82-
1.90 (m,2H), 1.67 (m, IH). 
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466 f"l e VVYi 
jQj"° HQ! HCi 

N-(3~phenoxy-5-
(thieno[3,2-
b]pyridin-7-
ylthio)pyridin-2-
y])-3~(pyrroHdm-
3-yl)-l,2,4-. 
thiadiazoI-5-amine 
dihydrochloride 

5H NMR (ds-DMSO) 5 9.48 (m, 
IH), 8.63 (d, IH), 8.56 (s, IH), 
8.43 (d, 1H)S 7.78 (d> IH), 7.63 
(ss 1H)9 7.42 (t, 2H), 7.16-7.20 
(ms 4H), 3.73 (m, IH), 3.60 (m5 
IH), 3.48 (m, IH), 3.28 (m, 2H), 
2.38 (m, IH), 2.21 (m, IH). 

467 

jf^f Hcs HG1 

N-(3~phenoxy-5- ' 
(thieno[3,2-
b]pyridin-7-
ylthio)pyridin-2~ 
yl)-4-(pyrrolidin-
3-yl)thiazol-2-
amine 
dihydrochioride 

!H NMR (d6-DMSO) 5 9.61 (m, 
IH), 8.67 (d5 IH), 8.51 (d, IH), 
8.46 (s, IH), 7.80 (d, IH), 7.54 
(s, IH), 7.41 (t, 2H), 7.23 (d, 
1H), 7.16-7.20 (m, 3H), 3.39-
3.60 (m, 5H), 2.30 (m, IH), 2.06 
(m, IH). 

Example 468 
4-f5-phenoxv-6~f4-fp"iperidin-4-vlmethvnthiazol-2-vlaminoWridin-3-vlthio^benzonftri1e 

dihvdrochloride 

[00864] Added 2,2,2-trifluoroacetic acid (4 mL, 51.9 mmol) to a solution of tert-butyl 4-
({2-(5-(4-cyanophenyltbio)-3-phenoxypyridm-2-ylamino)thiazol-4-yl)methyl)piperidine-l-
carboxyiate (0.600 g. 1.00 mmol). Stirred at ambient temperature for 3 hours. Partitioned 
between ethyl acetate and 2N NaOH. Washed the organic layer with water, brine, dried and 
concentrated. The residue was dissolved in ether (5 mL) and 2N HCi in ether was added. 
Filtered, washed with hexanes, filtered to afford 4-(5-phenoxy-6-(4-(piperidin-4-
ylmethyl)thiazol-2-ylamino)pyridin-3-ylthio)benzomtrile dihydrochloride (0.454 g, 79.3% yield) 
as a white powder: lH NMR (d6-BMSO) 6 8.94 (m, IH), 8.67 (m, 1H), 8.31 (s, IH), 7.72 (d, 

2H), 7.42 (t, 2H), 735 (s, IH), 7.10-7.26 (m, 5H), 7.83 (s, IH), 3.23 (m, 2H), 2.80 (m, 2H), 2.58 
(d, 2H), 1.92 (m, 1H)91.75 (m, 2H), 1.39 (m, 2H). 
[00865] Using the procedure in Example 468, the following compounds were prepared 
from the appropriate Boc-carbamate. 
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Example Structure Name 'HNMR 

469 

N Cr° "HCi HC1 
4-(5-phenoxy-6~ 
(3~(pyrrolidin-3-
yl)-1,2,4- . 
thiadiazol-5-
yIaTnmo)pyridin-3-
yltliio)benzonitrile 
dihydrochloride 

'HNMR (dfi-DMSO) 5'9-40 (m, 
m\ 8.43 (s, IH). 7.72 (d, 2H)> 
7.45 (ss IH), 7.42 (t, 2H), 7.29. 
(d, 2H), 7.21 (t, IH), 7.15 (d, 
2H), 3.71 (m, IH), 3.60 (m, IH), 
3.48 (m, IH), 3.38 (m, IH), 3.28 
(m, IH), 2.36 (m, IH), 2.20 (m, 
IH). 

470 xysTi xvTT 
HCi HC1 

4-(5-phenoxy-6-
(3-(piperidin-3-
yl)-l,2,4-
thiadiazof-5-
ylamino)pyridin-3-
y Ithio)benzon itrile 
dihydrochloride 

]B NMR (dfi-DMSO) 5 9.23 (ra, 
IH), 9.10 (rn, IH), 8.30 (s, IH), 
7.72 (d, 2H), 7.43 (t, 2H), 7.32 
(s, IH), 7.26 (d, 2H), 7.19 (t, • 
1H), 7.14 (d, 2H), 3.46 (m, IH), 
3.26 (m, IH),3.I5(m, IH), 2.98 
(m, IH), 2.85 (in, IH), 2.07 (ra, 
IH), 1.72-1.90 (m, 2H), 1.65 
(m, IH). 

Example 471 
I-C4-^2-jf3-phenoxv-5-Cthienor3.2-blDvn'dm-7-vlthiQ)pvridin-2-vIamino>thrazoi-4-

vHmeth vDpiperid in-1 -vHethanone 

[00866] Added acetic anhydride (0.0169 g, 0.165 mmol) to a mixture of 3-phenoxy-N-(4-
(piperidin-4-ylmethyl)thiazol-2-yI)~5-(thieno[352-b]pyridm-7-yIthio)pyridm-2-amine 
dihydrochloride (0.100 g, 0.165 mmol), triethylamine (0.0837 g5 0.827 mmol);, and THF (5 mL) 
at 0 °C. Warmed to ambient temperature and stirred for 4 hours. Partitioned between ethyl 
acetate and 2N NaOH, washed with water, brine, dried, and concentrated. The residue was 
dissolved in dichloromethane (2 mL) and IN HCI in ether was added. Diluted in hexanes, and 
concentrated, added hexanes again and concentrated to afford the title compound ((Mixture of 

rotamers; 0,092 g, 91.2% yield) as a light yellow powder: NMR (d^-DMSO) 8 8.65 (d, IH); 
8.47 (d5 IH), 8.46 (s, 1H), 7.77 (d, IH), 7.41 (s, 1H)S 7.41 (d, 2H), 7.15-7.20 (m, 4H), 6.84 (s, 
IH), 0.95-4.36 (m, 11H), 1,97 (s, 3H). 
[00867] Using the procedure in Example 471, the following compoimds were prepared 
from the appropriate amine. 
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Example Structure Name 'HNMR 

472 

Or0 

l-(3-(2-(3-
phenoxy-5-
(thieno[3,2-
b}pyridm~7-
ylthio)pyridin-2-
ylamino)thiazol-4-
yl)piperidin-l-
yl)ethanone 

(Mixture of rotamers) 'H.NMR 
(CDC13) S 8.66 (d, IH), 8.50 (d, 
IH), 8.46 (s, 1H)5 7.79 (d, JH), 
7.55 (s, IH), 7.41 (t, 2H), 7.23 
(d, 1H), 7.14-7.19 (m, 3H), 6.89 
(d, IH), 6.58 (bs, IH), 1.35-4.63 
(m, 9H), 2.02 (ss 3H). 

473 

cr°H 
l-(3-(5"(3~ 
phenoxy-5-
(thieno[3,2-
b]pyridm-7-
yIthio)pyridm-2-
ylammo)-l,2,4-
thiadiazol-3-
yI)pyrrolidin-l-
vl)ethanoi\e 

(Mixture of rotamers) *H NMR 
(d5~DMSO) 5 8.59 (d, IH), 8.54 
(s, IH), 8.33 (d, 1H)5 7.6S (d, 
IH), 7.59 (s, IH), 7.41 (d, 2H), 
7.10-7.20 (mf 5H), 2.10-3.93 
(m, 7H), 1.96 (s, 3H). 

474 

a°H 
l-(3-(2-(3-
phenoxy-5-
(thieno[3,2-
bJpyridin-7-
ylthio)pyridin-2-
ylauimo)thiazol~4-
yI)pyrro'iidin-I -
yl)ethanorie 

(Mixture of rotamers) 'HNMR 
(dg-DMSO) 5 8.47 (d5 IH), 832 
(s, IH), 7.73 (d5 IH), 7.54 (d, 
IH), 7.39 (d, 2H), 7.17-7.24 (m, 
3H), 7.06 (d, 2H), 6.75 (d, IH), 
6.62 (s, IH), 6.59 (s, IH), 2.12-
3,97 (m. 7H), 1.9S (s, 3H). 

475 4-(6-(4-(l-
acetylpiperidin-3-
yl)thiazol~2-
ylam'mo)-5-
phenoxypyridin-3-
Ylthio)benzonitrile 

(Mixture of rotamers) 'HNMR 
(CDCfs) S 8.83 (m, 1H), 8.24 (s, 
IH), 7.05-7.59 (m,9H), 6.56 (s, 
1H)S 2.63-4.70 (m, 6H), 2.12 (s5 
3H), 1.73-2.20 (m, 3H). 

476 

jTtXxyS' 
W ^ * H 

C 

4-(6-(3-(l-
acetyipyrroHdin-3-
yl>iA4-
thiadiazol-5-
ylamino)-5-
phenoxypyridrn-3~ 
ylthio)benzonitrile 

(Mixture of rotamers) • H NMR 
(CDCI3) S 9.16 (m, IH), 8.30 (s, 
IH), 7.06-7.53 (m, 9H)? 2.29-
3.99 (m, 7H), 2.08 (s, 3H). 

477 k 

N ' H Or 

4-(6~(4-((l -
acetylpiperidin-4-
yl)methy!)thiazol-
2-ylammo)-5-
phenoxypyridin-3-
ylthio)benzomtrsle 

E20018-397 

lH NMR (de-DMSO) 5 11.07 (s, 
IH), 8.23 (s, IH), 7.66 (d, 2H), 
7.04-7.37 (m, 8H), 6.65 (s, IH), 
4.27 (m, IB), 3.71 (m. IH), 2.89 
(m, IH), 2.45 (d, 2H), 2.41 (m, 
IH), 1.91 (s5 3H), 1.85 (m, IH), 
1.54 (m,2H), 0.89-1.10 (m, 

! 2H). 
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Example 478 
l.f4^2-('S-r2-chIoroDvridin-4-v]thioV3-i3h&noxvpvridin-2-vlamino)thlazQl-4-vnpiperidin-l-

vPethanone 

£00868} Using the procedure in Example 16, the title compoimd was prepared: lH NMR 

(CDCh) 5 8.24 (s, IH), 8.13 (d, IH), 7.42 (t3 2tt), 7.24 (t, 1H), 7.07-7.12 (m, 2H), 6.82-6.86 <ms 

2H), 6.52 (s, IH), 4.72 (m, 1H), 3.91 (m, IH), 3.19 (m, IH), 2.88 (m, IH), 2.70 (m, IH), 2.12 (m> 

IH), 2.03-2.11 (m, 2H), 1.60-1.71 (m, 2H). 

Example A 
In Vitro Giucokinase Assays 

[00869] The in vitro efficacy of giucokinase activators of the present invention was assessed 
in two separate assays: an ECso assay to evaluate the potency of each compound at a fixed, 

physiologically relevant concentration of glucose, and a glucose S0.5 assay at a fixed, near saturating 

(if possible) concentration of compound to evaluate its effect on the Vm and S0.5 for glucose. For 
each of these assays, giucokinase activity was estimated by monitoring the increase in absorbance at 

340 rim in a coupled assay system containing NAD+ and glucose 6-phosphate dehydrogenase. 
Assays were conducted at 30 °C using a thermostatically controlled absorbance plate reader 

(Spectramax 340PC, Molecular Devices Corp.) and clear, 96-well, flat bottom, polystyrene plates 

(Costar 3695, Corning). Each 50-p.L assay mixture contained 10 mM K+MOPS, pH 7.2, 2 mM 
MgCl2, 50 mM KC1, 0.01% Triton X-100, 2% DMSO, 1 mM DTT, 1 mM ATP, 1 mM NAD*, 5 
U/rnL glucose 6-phosphate dehydrogenase, approximately 5 nM human giucokinase and (depending 

on the assay) varying concentrations of glucose and test compound. The absorbance at 340 nm was 
monitored kineticaliy over a period of 5 minutes (10 s/cycle), and rates were estimated from the 
slopes of linear fits to the raw data. 
Giucokinase EC™ Assay: 

[00870J For this assay, the glucose concentration was fixed at 5 mM, while the control or test 
compound was varied over a 10-point3 3-fold dilution series and typically ranged from a high dose of 
50 to a low dose of approximately 2.5 nM. A standard, four-parameter logistic model (Equation 

!) was fit to the raw data (rate versus concentration of compound): 

B-A y = -p (1) 
i + rc 
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[00871]' where x is the concentration of compound, y is the estimated rate, A and B are the 

lower and upper asymptotes, respectively, C is the EC50 and D is the Hill slope. The ECso is defined 

as the midpoint or inflection point between the upper and lower asymptotes. 

[00872] The compounds exemplified herein have been found to have an ECso in the range of 6 

and 50,000 nM. in the above described assay. Certain compounds exemplified herein have been 

found to have an EC50 in the range of 3nM and 5000 nM. 

Glucose Sn^ Assay: 

[00873] For this assay, the concentration of control or test compound was fixed at or near a 
saturating concentration, if possible, typically 50 p,M, while the glucose concentration was varied 
over a 10-point, 2-foJd dilution series ranging from SO to approximately 0.16 mM. The same four-
parameter logistic model used for the ECso assay (Equation 1) was employed to estimate the relevant 

kinetic parameters. In this assay, the definitions for the variables and parameters are similar except 

that x represents the concentration of glucose, B is the rate at saturating glucose (Vm), C is the S0.5 for 

glucose (the concentration of glucose at Vm/2) and D is the Hill Coefficient. 

[00874] The compounds exemplified herein have been found to have an S0.5 of between 0.3 

and 5 mM in the above described assay. 

[00875] The foregoing description is considered as illustrative only of the principles of the 

invention. Further, since numerous modifications and changes will be readily apparent to those 

skilled in the art, it is not desired to limit the invention to the exact construction and process shown as 
described above. Accordingly, all suitable modifications and equivalents may be resorted to felling 
within the scope of the invention as defined by the claims that follow. 

[00876] The words "comprise," "comprising," "include," "including," and "includes" when 

used in this specification and in the following claims are intended to specify the presence of stated 
features, integers, components, or steps, but they do not preclude the presence or addition of one or 

more other features, integers, components, steps, or groups thereof. 
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Claims 

1. A compound selected from the Formula 
-G 

and salts thereof, wherein: 

Lis O, S, C(O) orCHR14; 
Y is CR4; 

10 Z is CR3; 
GisCR11; 
R1 is a heteroaryl ring represented by the formula 

D1 D2 

D3 

\ -N-

D1 is S; 

15 D2isNorCR52; 
D3 is S, O or CR13; 

R is aryl, heteroaryl, saturated or partially unsaturated cycloalkyl, or saturated or 

partially unsaturated heterocyclyl, wherein said aryl, heteroaryl, cycloalkyl and heterocyclyl are 

monocyclic or bicyclic and are optionally substituted with one or more groups independently 

20 selected from C\-Ce alkyl, C2-Q aikenyl, C2-C6 alkynyl, saturated and partially unsaturated C3-

Ce cycloalkyl, saturated and partially unsaturated Cj-C* heterocyclyl, aryl, heteroaryl. F, CI, Br, 

I, CF3, CN, NO,, OR6, C(=0)R6, C(=0)0R6, 0C(=0)R6, O(CH2),,C(=0)0R6, 

0(CH2)„C(=0)NR6R7, C(=0)NR6R7, NR6R7, NR6C(=0)R7, SR6, S(0)R6, and S(0)2R6, and 

wherein said alkyl, aikenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl are optionally 

25 substituted with one or more groups independently selected from oxo, C1-C6 alkyl, C2-C6 

aikenyl, Cz-Ce alkynyl, saturated and partially unsaturated C3-Cg Vn-cycloalkyl, saturated and 

partially unsaturated CpCe Vn-heterocyclyl, V„-aryl, Vn-heteroaryl, Vn-F, Vn-Cl, Vn-Br, VD-I, Vn-

CF3, Vn-CN, Vn-OR8, VB-C(=0)R8, Vn-C(=0)0R8, V„-0C(=0)R8, V„-C(=0)NR8R9, VK-NR8R9, 

Vn-NRsC(=0)R9, Vn-SR8, Vn-S(0)R8, and V„-S(0)2R8; 
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R3 is SR6, S(0)R6, S(0)2R6 or S(0)2NR6R7; 

R4 is H; 

R6 and R7 are independently H, C1-C12 alkyl, C2-Ci2 aikenyl, C2-Ci2 alkynyl, saturated or 

partially unsaturated C3-C12 cycloalkyl, saturated or partially unsaturated CrCi2 heterocyclyl, 

5 Vn-aryl, or Vn-heteroaryl, wherein said alkyl, aikenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and 

heteroaryl portions are optionally substituted with one or more groups independently selected 

from oxo, C1-C6 alkyl, Ci-Ce aikenyl, C2-C6 alkynyl, saturated and partially unsaturated C3-C6 

cycloalkyl, saturated and partially unsaturated CrCe heterocyclyl [optionally substituted with 

C(0)0(1-6C alkyl), (l-6C)alkyl or (1-6C alkyl)OH], Vn-aryl, V^heteroaryl, VB-F, Vtt-Cl, Vn-Br, 

10 Vn-I, V„-CF3, Vn-CN, Vn-OR8, V0-C(=0)R8, VE-C(=0)0R8, Vn-0C(=0)R8, Vn-C(=0)NR8R9, 

V„-NR8R9, V„-NR8C(=0)R9, Vn-SR8, Vn-S(0)R8, VB-S(0)2R8, V0-S(0)2NR8R9, and (C,-C6 

alkyl)OH; 
6 1 or R and R together with the atoms to which they are attached form a saturated or 

partially unsaturated heterocyclic ring, wherein said heterocyclic ring optionally comprises one 

15 or more additional ring heteroatoms independently selected from N, O or S, wherein said 

heterocyclic ring is optionally substituted with one or more groups independently selected from 

oxo, Vn-F, V.-C1, V„-Br, V„-I, V»-OR8, V„-C(=0)0R8, V„-C(=0)NR8R9, V„-NR8R9, V„-

NR8C(=0)R9, Vn-NR8C(=0)NR9R10, C,-C6 alkyl, C2-C6 aikenyl, and C2-C6 alkynyl; 

R8, R9 and R10 are independently H, Ci-C6 alkyl, C2-C6 aikenyl, C2-C6 alkynyl, saturated 

20 and partially unsaturated C3-C6 cycloalkyl, saturated and partially unsaturated Ci-C6 

heterocyclyl, aryl or heteroaryl, wherein said alkyl, aikenyl, alkynyl, cycloalkyl, heterocyclyl, 

aryl and heteroaryl are optionally substituted with one or more groups independently selected 

from oxo, Cs-Cft alkyl, Ci-Cg aikenyl, C2-C6 alkynyl, saturated and partially unsaturated C3-C6 

cycloalkyl, saturated and partially unsaturated Cj-Cs heterocyclyl, Vn-aryl, Vn-heteroaryl, Vn-F, 

25 Vn-Cl, V„-Br, Vn-I, VB-ORa, Vn-NR*Rb, VE-C(=0)0Ra, V„-C(=0)NRaRb, and Vn-NRaC(=0)Rb, 
ft Q or R and R together with the atoms to which they are attached form a saturated or 

partially unsaturated heterocyclic ring, wherein said heterocyclic ring optionally comprises one 

or more additional ring heteroatoms independently selected from N, O or S, wherein said 

heterocyclic ring is optionally substituted with one or more groups independently selected from 

30 oxo, CrC6 alkyl, C2-C6 aikenyl, C2-C6 alkynyl, Vn-F, Vn-Cl, Vn-Br, VD-I, Vn-ORa, and Vn-CN, 
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or R9 and R50 together with the atoms to which they are attached form a saturated or 

partially unsaturated heterocyclic ring, wherein said heterocyclic ring optionally comprises one 

or more additional ring heteroatoms independently selected from N, O or S, wherein said 

heterocyclic ring is optionally substituted with one or more groups independently selected from 

5 oxo,CrC6 alkyl, C2-C6 aikenyl, C2-C6 alkynyl, Vn-F, Va-Cl, Vn-Br, Vn-I, Vn-ORa, and Vn-CN; 

R11 is H; 

R12 and R13 are independently H, Ci-Cg alkyl, C2-C6 aikenyl, C2-C6 alkynyl, saturated and 

partially unsaturated C3-C6 cycloalkyl, saturated and partially unsaturated CrC6 heterocyclyl, 

CH2-heterocyclyl, aryl, heteroaryl, (1-3C alkyl)heteroaryl, (CH2)n(CRxRy)C(0)NR8R9, 

10 (CH2)n(CRxRy)C(0)NH-N=CHNR8R9, F, CI, Br, I, CF3, CN, OR6, C(=0)R6, C(=0)0R6, 

0C(=0)R6, C(=0)NR6R7, NR6R7, NR6C(=0)R7, SR6, S(0)R6, S(0)2R6, wherein said alkyl, 

aikenyl, alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally substituted with one 

or more groups independently selected from oxo, Vn-F, Vn-Cl, Vn-Br, VE-I, Vn-CF3, Vn-CN, Vn-

OR8, Vn-C(=0)0R8, Vn-0C(=0)R\ Vn~C(~0)NR8R9, Vn-NR^R9, Vn-NR8C(0)R9, C(0)(CrC6 

15 alkyl), C(0)-heterocycle [optionally substituted with 0-(Cj-C6 alkyl], SRa, S02Rf, S02NRcRe, 

C(0)(Ci-C6 alkyl)NRcRd, C(0)(CrC6 alkyl)ORc, C(0)CH2C(0)(Ci-C6 alkyl), 

C(-0)CHRsNHC(=0)(Ci-C6 alkyl), C(=0)CH20C(=0)(C1-C6 alkyl), Ci-C6 alkyl, C2-C6 

aikenyl, C2-C6 alkynyl, saturated and partially unsaturated C3-C6 cycloalkyl, saturated and 

partially unsaturated Cj-Ce heterocyclyl, VB-aryl, and Vn-heteroaryl, wherein said heterocyclyl is 

20 optionally substituted with one or more oxo, 

or R and R together with the atoms to which they are attached form a saturated, 

partially unsaturated or aromatic carbocyciic or heterocyclic ring, wherein said carbocyciic and 

heterocyclic rings are optionally substituted with one or more groups independently selected 

from Cj-Cfi alkyl, C2-C(, aikenyl, C2-C6 alkynyl, saturated and partially unsaturated C3-C6 

25 cycloalkyl, saturated and partially unsaturated Ci-C6 heterocyclyl, aryl, heteroaryl, oxo, F, CI, Br, 
I, CF3, CN, OR6, C(=0)R6, C(=0)0R6, 0C(=O)R6, C(=0)NR6R7, NR6R7, NR6C(=0)R7, SR6, 

S(0)R6, S(0)2R6 and S02NR6R7, wherein said alkyl, aikenyl, alkynyl, cycloalkyl, heterocyclyl, 

aryl and heteroaryl are optionally substituted with one or more groups independently selected 

from oxo, Vn-F, V„-C1, V„-Br, VB-I, V„-CF3, V„-CN, Vn-OR8, V0-C(=0)0R8, V„-0C(=0)R8, V„-

30 C(=0)NR8R9, Vn-NR8R®, V„-KR8C(=0)R9, Ci-C6 alkyl, C2-C6 aikenyl, C2-C6 alkynyl, saturated 
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and partially unsaturated C3-Q cycloalkyl, saturated and partially unsaturated Ci~C(, 

heterocyclyl, Vn-aryL and Vn-heteroaryl; 

R14 is H, methyl, ethyl or OH; 

Ra and Rb are independently H, Cj-Ce alkyl, C2-C6 aikenyl, C2-C6 alkynyl, saturated and 

5 partially unsaturated Vn-CrC6 cycloalkyl, saturated and partially unsaturated Vn-Ci-C6 

heterocyclyl, Vn-aryl, or Vn-heteroaryl, wherein said alkyl, aikenyl, alkynyl, saturated or partially 

unsaturated Vn-cycloalkyl, saturated or partially unsaturated Vn-heterocyclyl, Vn-aryl, and Vn-

heteroaryl are optionally substituted with one or more OH; 

each Rc, Re and Rs is independently H or Ci-Q alkyl; 

10 Rd is H, CrC6 alkyl or C(0)0(CrC6 alkyl); 

Rf is Ci-C6 alkyl or (CrC6 alkyl)NH2; 

Rx is H or Cj-Ce alkyl; 

R' is H, CrC6 alkyl, or -0(CrC6 alkyl); 

V is alkylene having from 1 to 12 carbons, or alkenylene or alkynylene each having from 

15 2 to 12 carbons, wherein said alkylene, alkenylene, or alkynylene are optionally substituted with 

one or more groups independently selected from Cj-Cg alkyl, Co-Cg aikenyl, Cn-C^ alkynyl, 

saturated and partially unsaturated C3-C6 cycloalkyl, saturated and partially unsaturated C1-C6 

heterocyclyl, aryl, heteroaryl, F, CI, Br, I, CF3, cyano, OR8, C(=0)0R8, 0C(=0)R8, 

C(=0)NR8R9,M18R9, (Ci-C6 alkyl)NRcRe, and NR8C(=0)R9; and 

20 nisOorl. 

2. The compound of claim 1, wherein: 

R6 and R7 are optionally substituted with one or more groups independently selected from 

oxo, Ci-Ce alkyl, C2-Q aikenyl, C2-C6 alkynyl, saturated and partially unsaturated C3-C6 

25 cycloalkyl, saturated and partially unsaturated Ci-Cg heterocyclyl, Vn-aryl, Vn-heteroaryl, Vn-F, 

V.-Cl, Va-Br, Vn-I, VD-CF3, V„-CN, V„-OR8, Vn-C(=0)R8, V,-C(=0)0Rs, VE-0C(O)R8, Vtt-

C(=0)NRsR9, V0-NR8R?, V„-NR8C(=0)R!I, V„-SR8, Vn-S(0)R8, VE-S(0)2R8, and V„-

S(0)2NR8R9, and 

R12 and R13 are independently H, Ci-C6 alkyl, C2-C6 aikenyl, C2-C6 alkynyl, saturated and 

30 partially unsaturated C3-C6 cycloalkyl, saturated and partially unsaturated C2-Q heterocyclyl, 

aryl, heteroaryl, F, CI, Br, I, CF3, CN, OR6, C(=0)R6, C(=0)0R6, 0C(=0)R6, C(=0)NR6R7, 
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NR6R7, NR6C(=0)R7, SR6, S(0)R6 or S(0)2R6, wherein said alkyl, aikenyl, alkynyl, cycloalkyl, 

heterocyclyl, aryl and heteroaryl are optionally substituted with one or more groups 

independently selected from oxo, Vn-F, Vn-Cl, Vn-Br, Vn-I, VE-CF3, Vn-CN, Vn-OR8, Vn-
C(~0)0R8, Vn-0C(=0)R8, Vn-C(0)NR8R9, Vn-NR8R9, Vn-NR8C(=0)R9, CrC6 alkyl, C2-C6 

5 aikenyl, C2-C6 alkynyl, saturated and partially unsaturated C3-C6 cycloalkyl, saturated and 

partially unsaturated Cj-C6 heterocyclyl, Vn-aryl, and Vn-heteroaryl, wherein said heterocyclyl is 

optionally substituted with one or more oxo, 

partially unsaturated or aromatic carbocyciic or heterocyclic ring, wherein said carbocyciic and 

10 heterocyclic rings are optionally substituted with one or more groups independently selected 

from C1-C6 alkyl, C2-C6 aikenyl, C2-C6 alkynyl, saturated and partially unsaturated C3-C6 

cycloalkyl, saturated and partially unsaturated C1-Cg heterocyclyl, aryl, heteroaryl, oxo, F, CI, Br, 

I, CF3, CN, OR6, C(-0)R6, C(=0)0R5, 0C(=0)R6, C(0)NR6R7, NR6R7, NR6C(=0)R7, SR6, 

S(0)R6, S(0)2R6 and S02NR6R7, wherein said alkyl, aikenyl, alkynyl, cycloalkyl, heterocyclyl, 

15 aryl and heteroaryl are optionally substituted with one or more groups independently selected 

from oxo, Vn-F, VB-C1, Vn-Br, V^-I, Vn-CF3, Vn-CN, VB-OR8, Vn-C(=0)0R8, VB-0C(=0)R8, VE-

C(=0)NR8R9, Vn-NR8R9, Vn-NR8C(;=0)R9, C\-C& alkyl, C2-C6 aikenyl, C2-C6 alkynyl, saturated 

and partially unsaturated C^-Ce cycloalkyl, saturated and partially unsaturated C1-C6 

heterocyclyl, Vn-aryl, and Vn-heteroaryl. 

25 unsaturated C3-C6 cycloalkyl, saturated and partially unsaturated Cj-Ce heterocyclyl, aryl, 

heteroaryl, oxo, F, CI, Br, I, CF3, CN, OR6, C(=0)R6, C(=0)0R6, 0C(=0)R6, C(=0)NR6R7, 

NR6R7, NR6C(=0)R7, SR6, S(0)R6, S(0)2R6 and S02NR6R7, wherein said alkyl, aikenyl, 

alkynyl, cycloalkyl, heterocyclyl, aryl and heteroaryl are optionally substituted with one or more 

groups independently selected from oxo, Vn-F, Vn-Cl, Vn-Br, Vn-I, Vn-CF3, Vn-CN, Vn-OR8, Vn~ 

12. 13 or R z and R together with the atoms to which they are attached form a saturated, 

20 

3. The compound of claim 1 wherein R1 is selected from: 

20 * wherein R is H, Cj-Cg alkyl, C2-C6 aikenyl, C2-C6 alkynyl, saturated and partially 
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C(=0)0R8, Vn-0C(=O)R8, Vn-C(=0)NRsR9, Vn-NR8R9, Vn~NR8C(=0)R9, CrC6 alkyl, C2-C6 

aikenyl, C2-C6 alkynyl, saturated and partially unsaturated C3-C6 cycloalkyl, saturated and 

partially unsaturated Ci-C(, heterocyclyl, Vn-aryl, and Vn-heteroaryI. 

4. The compound of claim 3, wherein R20 is H. 

5 5. The compound of claim 1, having the Formula la 
S^D2 

/^R13 

N N 
H 

la 
wherein: 

L is O, S, or CH2; 

10 YisCH; 

D2 is Nor CR12; 

R2 is aryl, heteroaryl, saturated or partially unsaturated cycloalkyl, or saturated or 

partially unsaturated heterocyclyl, wherein said aryl, heteroaryl, cycloalkyl and heterocyclyl are 

monocyclic or bicyclic and are optionally substituted with one or more groups independently 

15 selected from C,-C6 alkyl, (C,-C6 alkyl)OH, C,-C6 heterocyclyl, F, CI, Br, CF3, CN, N02, OR6, 

C(=0)R6, C(=0)0R6, C(=0)NR6R7, S(0)2R6, C(0)CH2NH2, and C(0)CH2NR8R9, 

R3 is SR6; 

R6 and R7 are independently H, Cj-Cn alkyl, saturated or partially unsaturated C3-C12 

cycloalkyl, saturated or partially unsaturated C1-C12 heterocyclyl, Vn-aryl, or Vn-heteroaryl, 

20 wherein said alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl portions are optionally 

substituted with one or more groups independently selected from Cj-Ce alkyl, saturated and 

partially unsaturated C\-C$ heterocyclyl [optionally substituted with C(0)0(Ci-C6 alkyl) or (Cr 

C6 alkyl)OH], aryl, heteroaryl, CF3, F, CI, Br, I, CN, OR8, C(=0)R8, C(=0)0R8, C(=0)NR8R9, 

NR8R9, NR8C(=0)R9 or (Cj-C6 alkyl)OH, 
/- *J 25 or R and R together with the atoms to which they are attached form a saturated or 

partially unsaturated heterocyclic ring, wherein said heterocyclic ring optionally comprises one 

or more additional ring heteroatoms independently selected from N, 0 or S; 
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R8, R9 and R10 are independently H, Ci-Q alkyl, or saturated and partially unsaturated 

C1-C6 heterocyclyl, wherein said alkyl and heterocyclyl are optionally substituted with one or 

more groups independently selected from C1-C6 alkyl, saturated and partially unsaturated Cj-Cg 

heterocyclyl, ORa, NRaRb, C(=0)0Ra and C(=0)NRaRb, 

or R8 and R9 together with the atoms to which they are attached form a saturated or 

partially unsaturated heterocyclic ring; 

or R9 and R10 together with the atoms to which they are attached form a saturated or 

partially unsaturated heterocyclic ring; 

R12 is H or Ci-Cg alkyl; 
13 R is H, CrC6 alkyl, C2-C6 aikenyl, C2-C6 alkynyl, saturated and partially unsaturated 

C-3-Cg cycloalkyl, saturated and partially unsaturated C1-C6 heterocyclyl, CEfe-heterocyclyl, aryl, 

heteroaryl, (1-3C a!ky!)heteroaryl, or (CH2)n(CRxRy)C(0)NR8R9, wherein said alkyl, aikenyl, 

alkynyl, cycloalkyl, CEfe-heterocyclyl, heterocyclyl, aryl, heteroaryl and (1-3C alkyl)heteroaryl 

are optionally substituted with one or more groups independently selected from oxo, F, CI, CF3, 

CN, OR8, C(=0)0R8, C(=0)NR8R9, NRSR9, C(0)(CrC6 alkyl), C(0)-heterocycle [optionally 

substituted with 0-(CrC6 alkyl) or oxo], SRa, S02Rf, SQ2NRcRe, C(0)(Ci-C6 alkyl)NR°Rd, 

C(0)(Cj-C6 alkyl)ORc, C(0)CH2C(0)(Ci-C6 alkyl), Ci-Ce alkyl, saturated and partially 

unsaturated Cj-Ce heterocycle (optionally substituted with oxo) and aryl; 

or R12 and R13 together with the atoms to which they are attached form a heteroaryl ring; 

Ra and Rb are independently H, Cj-C^ alkyl, or saturated or partially unsaturated Q-Cg 

heterocyclyl; 

each Rc, Re and Rg is independently H or Ci-Q alkyl; 

Rd is H, Ci-C6 alkyl or C(0)0(C,-C6 alkyl); 

Rf is Cj-Cfi alkyl or (CrC6 alkyl)NH2; 

V is alkylene having from 1 to 4 carbons, or alkenylene having from 2 to 4 carbons, 

wherein said alkylene and alkenylene are optionally substituted with C]-C6 alkyl, 0(Cj-C6 alkyl), 

or (Ci~C6 alkyl)NRcRe; and 

n is 0 or 1. 

6. The compound of claim 1, wherein R12 is H. 

7. The compound of claim 1, wherein R13 is selected from H, C1-C6 alkyl, chloro(Ci-

C6 alkyl), CF3, (3^6C)cycloalkyl, (CrC6 alkyl)CN, (CrC6 alkyl)C02R8, (CrC6 alkyl)SRa, (Cr 
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C6 alkyl)S02Rf, (Ci-C6 alkyl)aryl, (CrC6 alkyl)OR8, (CrC6 alkyl)NRsR9, 

(CH2)n(CRxRy)C(0)NR8R9, (CH2)n(CRxRy)C(0)NH-N=CHNRsR9s (C,-C6 alkyl)C(O)-

heterocyolyl, aryl, heteroaryl, (CrC3 alkyl)hetAr], CH2(CRxRy)C(0)0R8, 

CH2(CRxRy)C(0)heterocyclyl [optionally substituted with one or two groups selected from 0-

5 (Cj-Cfi alkyl) and oxo], CH2CH(C02H)-CH2CH2NHR8, hetCyc1 and CH2hetCyc2, wherein: 

Rx and Ry are independently H, methyl or OMe, 

n is 0 or 1, 

hetCyc1 is a saturated and partially unsaturated C1-C6 heterocyclic ring optionally 

substituted with one or more groups independently selected from C\-Ct alkyl, C(0)(Ci-C6 alkyl), 

10 (CrC« alkyl)OH, C(0)0(CrC6 alkyl), C(0)(CrC6 alkyl)NRcRd, C(0)(CrC6 alkyl)ORc, 

C(0)CH2C(0)(CrC6 alkyl), C(0)NR8R9, S02NRcRe, S02Rf, C(=0)CHRgNHC(-0)(CrC6 alkyl) 

and C(=0)CH20C(=0)(C1-C6 ailcyl), 

hetCyc is a heterocyclic rmg optionally substituted with one or more groups 

independently selected from CrC6 alkyl, C(0)(CrC6 alkyl), C(0)0(Ct-C6 alkyl), and oxo, and 

15 hetAr1 is a heteroaryl ring optionally substituted with Ci-C6 alkyl, OH or CF3. 

8. The compound of claim 1, wherein R2 is: 

(i) phenyl optionally substituted with one or more groups independently selected from F, 

CI, Br, CN, CF3, CrC6 alkyl, NOa, S02(Ci-C6 alkyl), OH, 0(CrC6 alkyl), C02H, C02(CrC6 

alkyl), C(O) saturated and partially unsaturated CrC32 hetercyclyl [optionally substituted with 

20 CrC6 alkyl], saturated and partially unsaturated C3~C6 heterocyclyl and C(0)NR6R7; 

(ii) a 5-6 membered heteroaryl ring having 1-2 nitrogen atoms; 

(iii) a 9-10 membered bicyclic heteroaryl ring having a having 1 to 2 ring atoms 

independently selected fromN and S; 

(iv) a 5 membered saturated and partially unsaturated heterocyclic ring having at least 

25 one nitrogen atom, wherein the heterocyclic ring is optionally substituted with C02-(C]-C6 

alkyl), C(0)NH(Ci-C6 alkyl), C(0)CH2N(CrC6 alkyl)2, C(0)(Ci-C6 alkyl)C02H, or S02-

(heteroaryl); or 

(v) a 5-6 membered saturated or partially unsaturated cycloalkyl ring. 

9. The compound of claim 1, wherein R3 is SR6. 

30 10. The compound of claim 1, wherein R3 is: 
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(i) S-Vn-aryl wherein n is 0, and aryl is phenyl optionally substituted with one or two 

groups independently selected from CI, OH, CN, CF3, CO2H, 0(Cj~C6 alkyl), OfCi-Cg 

alkyl)C02H, 0(Cj-C6 alkyl)NRaRb, or 0(C]-C6 alkyl)- saturated and partially unsaturated Cj-Cg 

heterocycle; 

(ii) S-Vn-aryl wherein n is 1, V is alkylene optionally substituted with CH2CH2NRcRe, 

and aryl is phenyl optionally substituted with F, CI, or 0(Ci-C6 alkyl); 

(iii) S-Vn-heteroaryl wherein n is 1, V is C1-C6 alkylene optionally substituted with Ci~C6 

alkyl, and heteroaryl is a 5-6 membered ring having 1-2 atoms independently selected from N, S 

and O; 

(iv) S-Vn-heteroaryl wherein n is 1, V is Q-Cg alkylene, and heteroaryl is a 10-membered 

bicyclic heteroaryl having at least one nitrogen; 

(v) SR6 wherein R6 is Vn-heteroaryl, n is 0, and the heteroaiyl group is a 9-10 membered 

bicyclic heteroaromatic ring having 2-3 atoms independently selected from N, S and 0, and 

optionally substituted with one or two groups independently selected from I, Br, CpCe alkyl and 

C02H; 

(vi) S-Vn-heteroaryl wherein n is 0, and heteroaryl is a 5-6 membered ring having 1-4 

atoms independently selected from N and S and optionally substituted with one or two groups 

independently selected from CI, CN, CrC6 alkyl, 0-(CrC6 alkyl), (C]-C6 alkyl)NRsR9 , (CrC6 

alkyl)CN, C(=0)0(Ci-C6 alkyl), and CF3; 

(vii) S-CHR6aR6b wherein R6a is piperidinyl (optionally substituted with C3-C6 alkyl, 

C02~(Cj-C6 alkyl) or (Ci-Cg alkyl)OH) or a structure having the formula 

R6b is pyridyl, pyrimidyl, C(0)0(CrC6 alkyl), (C,-C6 alkyl)OH, C(0)NH(CrC6 alkyl), 

C(0)NH-heterocycle, or (CrC6 alkyl); 

(viii) S- saturated and partially unsaturated C3-C12 cycloalkyl, 

(ix) S- saturated and partially unsaturated C3-C12 heterocyclyl which is optionally 

substituted with oxo; 

(x) S-(Ci-C6 alkyI)C(0)0Rs; or 
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(xi) S-CH2C(0)- saturated and partially unsaturated C]-C6 heterocycle, S-CH2C(0)-

NR8(CI-C6 alkyl)NRaRb, S -CH2C(0)-NR8(C-C6 alkyl)- saturated and partially unsaturated Cj-
Cg heterocycle, or S- (CpCe alkyl)NR8R9. 

5 11. A composition comprising a compound of claim 1 and a pharmaceutically 

acceptable diluent or carrier. 

12. A method of preparing a compound of claim 1, said method comprising: 

(a) reacting a compound of the formula 

with a compound of the formula R1NH2 in the presence of a base catalyst or metal catalyst; or 

(b) reacting a compound of the formula 

I! I 

R2'1 

with a compoimd of the formula R[-X, wherein X is CI or Br, in the presence of a base catalyst 
15 or metal catalyst; or 

(c) for a compound of Formula I wherein R1 is 

R12 

reacting a compound of the formula 
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I ^7 s 
A T CJ NH2 

L H 
R2'L 

with a compound of the formula R13COCHR^X, wherein X is a leaving group, in the presence of 

a base; or 

(d) for a compound of Formula I wherein R1 is 

,12-

S—N 

reacting a compound of the formula 

i N 
Y-

NH-

R' 
L 

with a compound having the formula 

-,C" 

P 
N 

,N^R13 

10 where R' is C1-C6. alkyl or aryl optionally substituted with CrCe alkyl, in the presence of a base; 

or 

(e) for a compound of Formula I wherein Z is CR3 and RJ is SR6, reacting a 

corresponding compound having the formula 
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CK /G 

O y. 

R2 -L 

• R1 

with a compound having the formula R X wherein X is a leaving group or atom in the presence 

of a base: or 

(f) for a compound of Formula I wherein R1 is 

N 
,R20 

reacting a corresponding compound having the formula 

Br\ /G 

Y-
NH-

„-L 

with a compound having the formula 

CK 
.R20 

10 at elevated temperatures; or 

g) for a compound of Formula I wherein Z is CR3, reacting a corresponding compound 

having the formula 

XI /G. 

R2 
-L 
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wherein Xa is a leaving group or atom (e.g., a halogen such as Br, CI or I,) with a compound 

having the formula R3-Xb wherein Xb is a leaving group or atom, in the presence of a suitable 

base; or 

h) for a compound of Formula I wherein Z is C-SR6 and R6 is alkyl Ctb-arvl, heteroaryl, 

or aryl and wherein said R6 groups are optionally substituted, reacting a corresponding 

compound having the formula 

with a compound having the formula R6-Xc wherein Xc is a leaving group or atom, in the 

presence of a suitable base; or 

i) for a compoimd of Formula I wherein L is O, reacting a corresponding compound 

having the formula 

with a compound having the formula R2-Xd, wherein Xd is a leaving group or atom, in the 

presence of a base, or in the presence of a copper or palladium catalyst; or 

j) for a compound of Formula I wherein L is O or S, reacting a corresponding compoimd 

having the formula 

wherein Xe is a leaving group or atom with a compound having the formula R2LH wherein L is 

O or S, respectively; in the presence of a palladium catalyst and a suitable base; or 
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k) for a compound of Formula I wherein L is CH2, reacting a corresponding compound 

having the formula 

Z^N 

Vv*1 
x< H 

wherein Xf is a leaving group or atom (e.g., CI, Br, I, OTf or acetyloxy) in the presence of an 

5 organozinc compound having the formula R2-Zn-Xg wherein Xg is a halide, and a nickel or 

palladium catalyst; and 

removing any protecting group or groups and, if desired, forming a salt. 

13. The compound of claim 1, wherein R2 is selected from the structures: 

, OF 3 ^ J? & 
JO£ .r* 

10 14. The compound of claim 1 wherein R is phenyl optionally substituted with one or two 

groups independently selected from CN, CF3, and-0(Ci-C6 alkyl). 

15. The compound of claim 14, wherein R is selected from the structures: 

CF 

Jf* :xr' jcr* -0** 
16. The compound of claim 1 wherein R6 is a 5-6 membered heteroaryl ring having 1-2 

15 nitrogen atoms optionally substituted with one or two groups independently selected from CI, 

CN, -0(CrC6 alkyl), C(=0)0(CrC6 alkyl), and CF3. 
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A 

17. The compound of claim 16, wherein R is selected from the structures: 

18. The compound of claim 1 wherein R6 is a 9-10 membered bicyclic heteroaromatic ring 

having 2-3 atoms independently selected from N, S and 0 (provided the ring does not contain an 

5 0-0 bond) and is optionally substituted with one or two groups independently selected from Br, 

CI, and C3-C6 alkyl). 

19. The compound of claim 18, wherein R3 is selected from the structures: 

20. A compound selected from the group consisting of: 

10 N~(4-methylthiazol-2-yl)-3 -phenoxy-5-(phenylthio)pyridin-2-amine; 

methyl 3-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)propanoate; 

N-(5-(cyclohexylthio)-3-phenoxypyridin-2-yl)-4~methylthiazol-2-amine; 

N-(5-(benzylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

4-methyl-N-(3-phenoxy-5-(pyridin-2-ylmethylthio)pyridin-2-yl)thiazol-2-amine; 

15 4-methyl-N-(3 -phenoxy-5-(piperidin-4-yhnethylthio)pyridin-2-yI)thiazol-2-amine; 

5-(2-methoxybenzylthio)-N-(4-methylthiazol-2-yl)-3-phenoxypyridin-2-amine; 

5-(4-methoxybenzylthio)-N-(4-methylthiazo]-2~yI)-3-phenoxypyridin-2-aniine; 
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5-(2-chlorobenzylthio)-N-(4-methylthiazol-2-yl)-3-phenoxypyridin-2-amine; 

N-(4-methylthiazol-2-yl)*3-phenoxy-5-(l-(pyridin-2-yl)ethylthio)pyridm-2-amine; 

5-(3-methoxybenzylthio>N-(4-methylthiazol-2-yl)-3-phenoxypyridin-2-amine; 

5-(3~(dimethylamino)propylthio)-N-(4-methylthiazol-2-yl)-3-phenoxypyridin-2-amine; 

5 N-(3-(2-chlorophenylthio)-5-(phenylthio)pyridin-2-yl)-4-methylthiazol-2-amine; 

methyl 3-(5-(2-chlorophenylthio)-6-(4-methylthiazol-2-ylamino)pyridin-3-ylthio)propanoate; 

N-(3<2-chlorophenyIthio)-5-(l-(pyridin-2-yl)ethylthio)pyridin-2-yl)-4-methylthiazol-2-amine; 

N-(3-(2-chIorophenylthio)-5-(piperidin-4-yhnethylthio)pyridin-2-yl)-4-methylthiazol-2~amme; 

N-(3-(2-chlorophenylthio)-5-(3-(dimethylamino)propylthio)pyridin~2-yl)-4-methylthiazol-2-
10 amine; 

N-(5-(2-chlorophenylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

N-(5-(3-chlorophenylthio)-3~phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

N-(5-(2-methoxyphenylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

N-(5-(3-methoxyphenyltliio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 
15 3-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)phenol; 

2-(3-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)phenoxy)acetic acid; 

4-methyl-N-(3-phenoxy-5-(3-(2-(piperidin-l-yl)ethoxy)phenylthio)pyridin-2-yl)thia2ol-2-ainine; 

N-(5-(3-(3-(dimethylamino)propoxy)phenylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-

amine; 
20 5-(2-fluorobenzylthio)-N-(4-methylthiazoI-2-yl)-3-phenoxypyridin-2-airdne; 

N-(4-methylthiazol-2-yl)-3-phenoxy-5-(l-(pyridin-2-yl)propylthio)pyridin-2-amine; 

2-((6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)methyl)pyridin-3-ol; 

3-(2-(3-phenoxy-5-(l-(pyridin-2-yl)ethylthio)pyridin-2-ylamino)thiazol-4-yl)propanoic acid; 

4-chloro-3-(2-(4-methylthiazol-2-ylamino)-5-(phenyithio)pyridin-3-yloxy)benzoic acid; 

25 4-chloro-N-(2-(dimethylamino)ethyl)-3-(2-(4-methy]thiazol-2-ylamino)-5-(phenylthio)pyridin-3-

yloxy)benzamide; 

4-chloro-3-(2-(4-methyltlnazol-2-ylamino)-5-(l-(pyridin-2-yl)ethylthio)pyridin-3-yloxy)benzoic 

acid; 

4-chloro-N-(2-(dimethylamino)ethyl)-3-(2-(4-methylthiazol-2-ylamino)-5-(l-(pyridin-2-

30 yl)ethylthio)pyridin-3-yloxy)benzamide; 

N-(5-(2-chlorophenylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 
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N-(5-(3-chlorophenylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

N-(5-(2-methoxyphenylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

N-(5-(3-methoxyphenylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

methyl 3-(5-(2-chlorophenylthio)-6-(4-methylthiazol-2-ylamino)pyridin-3-ylthio)propanoate; 

5 N-(5-(2,5-dimethoxyphenylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

N-(5-(2,5-dichlorophenylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

N-(5-(2,5-dimethylphenylthio)-3-phenoxypyridm-2-yl)-4-methylthiazol-2-amine; 

N-(5-(l-(2-(dimethylamino)ethyl)-lH-tetrazol-5-ylthio)-3-phenoxypyridin-2-yl)-4-

methylthi azo 1-2 •-amine; 

10 4-methyl-N-(5-(4-methyl-4H-l,2,4-triazol-3-yithio)-3-phenoxypyridin-2-yl)thiazol-2-amine; 

3-(2-chlorophenylthio)-N-(4-niethylthiazol-2-yl)-5-(phenylthio)pyridin-2-amine; 

N-(5-([l,2,43triazolo[4,3-a3pyridin-3-ylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

2-(4-methyl-5-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)-4H-l,2,4-triazol-3-

yl)acetonitriie; 

15 methyl 3-(6~(4-phenethylthiazol-2-ylamino)-5-phenoxypyridin~3-ylthio)propanoate; 

methyl 3-(6-(4-(l-methylpiperidin-4-yl)thiazol-2-yiamino)-5-phenoxypyridin-3-

ylthio)propanoate; 

methyl 3-(5-(4-fluorophenoxy)-6-(4-phenethylthiazol-2-ylamino)pyridin-3-ylthio)propanoate; 

methyl 3-(5-(2-chlorophenylthio)-6-(4-methylthiazol-2-ylamino)pyridin~3-ylthio)propanoate; 

20 methyl 3-(6-(4-methylthiazol-2-ylamino)-5-(phenylthio)pyridin-3-ylthio)propanoate; 

tert-butyl 4-(5-(3-(4-fluorophenoxy)-5-(3-methoxy-3-oxopropylthio)pyridin-2-ylamino)-l,2,4-

thiadiazol-3-yl)piperidine-1 -carboxyiate; 

tert-butyl 4-((5-(3-(4-fluorophenoxy)-5-(3-methoxy-3-oxopropylthio)pyridin-2-ylamino)-l,2;4-

thiadiazol-3-yl)methyl)piperidine-1-carboxyiate; 

25 N-(3-(2-chlorophenylthio)-5-(l-(pyridin-2-yI)ethyltMo)pyridin-2-yl)-4-methylthiazol-2-amine; 

N-(3-(2-chlorophenylthio)-5-(piperidin-4-ylmethylthio)pyridin-2-yl)-4-methylthiazol-2-amine; 

N-(3-(2-chlorophenylthio)-5-(3-(dimethylamino)propylthio)pyridin-2-yl)-4-methylthiazol-2-

amine; 

4-phenethyl-N-(3-phenoxy-5-(piperidin-4-yhnethylthio)pyridin-2-yl)thiazol-2-amine; 

30 3-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)phenol; 
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4-methyl-N-(3-phenoxy-5-(3-(2-(piperidin-l-yl)ethoxy)phenylthio)pyridin-2-yl)tMazol-2-amine; 

2-(3~(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)phenoxy)acetic acid; 

N-(5-(3-(3-(dimethyiamino)propoxy)phenylt3iio)-3-pheiioxypyridin-2-yl)-4-methylthiazol-2-

amine; 

5 4-methyl-N-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-yl)thiazol-2-amine; 

4-methyl-N-(3-phenoxy-5-(pyridin-4-ylthio)pyridin-2-yl)thiazol-2-amine; 

4-methyl-N-(3-phenoxy-5-(pyrimidin-2-ylthio)pyridin-2-yl)thiazol-2-amine; 

4-methyl-N-(5-(6-methylpyridin-2-ylthio)-3-phenoxypyridin-2-yl)thiazol-2-amine; 

4-methyi-N-(5-(4-methyithiazoI-2-ylthio)-3-phenoxypyridin-2-yl)thiazol-2-amine; 

10 N-(3-(2-chlorophenylthio)-5-(pyridin-4-ylthio)pyridin-2-yl)-4-methylthiazol-2-amine; 

4-(l-methyipiperidin-4-yl)-N-(3-phenoxy-5-(phenylthio)pyridin-2-yi)thiazol-2-amine; 

N-(375-bis(phenylthio)pyridin-2-yl)-4-methylt3iiazol-2-amme; 

4-methyl-N-(3-(phenylthio)-5-(pyridin-2-ylthio)pyridin-2-yl)thiazol-2-anime; 

3-methyl-N-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-yl)-l,2,4-thiadiazol-5-amine; 

15 N-(5-(4-methoxyphenylthio)-3-phenoxypyridin-2-yl)-3-methyl-l,2,4-thiadiazol-5-amine; 

N-(3-(4-fluorophenoxy)-5-(pyridin-2-ylthio)pyridin-2-yl)-3-isobutyl-l,2>4-thiadiazol-5-amine; 

5-(2-cWoropyridin-4-yltMo)-N-(4~methyltMazol-2-yl)-3-phenoxypyridin-2-amine; 

N-(5-(2-chloropyrimidin-4-ylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

5-(4,6-dimethylpyrimidin-2-ylthio)-N-(4-methylthiazol-2-yl)-3-phenoxypyridin-2-amine; 

20 N-(5-(4,6-dimethoxypyrimidin-2-ylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

5-(4-methoxypyrimidin-2-ylthio)-N-(4-methylthiazol-2-yl)-3-phenoxypyridin-2-amine; 

N-(4-methylthiazol-2-yl)-3-phenoxy-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-amine; 

4-methyl-N-(5-(3-methylisoxazolo[5,4-b]pyridin-4-ylthio)-3-phenoxypyridin-2-yl)thiazol-2-

amine; 

25 N-(5-(2-(methoxymethyl)pyrimidin-4-ylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

4-phenethyi-N-(3-phenoxy-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-yl)thiazol-2-amine; 

N-(5-(3-methylisoxazolo[5,4-b]pyridin-4-ylthio)-3-phenoxypyridin-2-yl)-4-phenethylthiazol-2-

amine; 

N-(5-(5-methylpyrazolo[l,5-a]pyrimidin-7-ylthio)-3-phenoxypyridin-2-yl)-4-phenethylthiazol-

30 2-amine; 

4-phenethyl-N-(3-phenoxy-5-(thieno[3,2-d]pyrimidin-4-ylthio)pyridin-2-yl)thiazol-2-amine; 
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4-methyl-N-(5-(5-methylpyrazolo[l,5-a]pyrimidin-7-ylthio)-3-phenoxypyridin-2-yl)thiazol-2-

amine; 

4-methyl-N-(3-phenoxy~5-(thieno[3,2-d]pyrimidin-4-ylthio)pyridin-2-yl)thiazol-2-amine; 

4-(l-methylpiperidin-4-yl)-N-(3-phenoxy-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-yl)thiazol-

5 2-amine; 

N-(5-(3-methylisoxazolo[5.4-b]pyridin~4-ylthio)-3-phenoxypyridin-2-yl)-4-(l-methylpiperidin-

4-yl)thiazol-2-amine; 

N-(5-(2-iodothieno[3,2-b]pyridin-7-ylthio)~3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

4-methyl-N~(5-(2-methylthieno[3.2-b]pyridin-7-ylthio)-3-phenoxypyridin-2-yi)thiazol-2-amine; 

10 N-(5-(2-methylthieno[3,2-b]pyridin-7-ylthio)-3-phenoxypyridin-2~yl)-4-phenethylthiazol-2-

amine; 

N-(5-(2,5-dimethylpyrazolo[l,5-a]pyrimidin-7-ylthio)-3-plienoxypyridin-2-yl)-4-

phenethylthiazol-2-amine; 

N-(3-(4-fiuorophenoxy)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-yl)-4-phenethylthiazol-2-

15 amine; 
N-(3-(4-fluorophenoxy)-5-(3-methylisoxazolo[5,4-b]pyridin-4-yithio)pyridin-2-yl)-4-

phenethylthiazol-2-amine; 

N-(3-(4-fluorophenoxy)-5-f5-methylpyrazolo[lJ5-a]pyrimidin-7-ylthio)pyridin-2-yl)-4-

phenethylthiazol-2-amine; 

20 N-(5-(2,5-dimethyipyrazolo[l,5-a]pyrimidin-7-ylthio)-3-(4-fluorophenoxy)pyridin-2-yl)-4-

phenethylthiazo 1-2 - amine; 

N-(3-(4-fluorophenoxy)-5-(2-methylthieno[3.2-b]pyridin-7-ylthio)pyridin-2-yl)-4-

phenethylthiazol-2-amine; 

4-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)benzonitrile; 

25 N-(3-(2-chlorophenylthio)-5-(thieno{3,2-b]pyridin-7-ylthio)pyridin-2-yl)-4-methylthiazol-2-

amine; 

4-(5-phenoxy-6-(4-(piperidin-4-yl)thiazol-2-ylamino)pyridin-3-ylthio)benzonitrile; 

N-(5-(furo[3,2-c]pyridin-4-yithio)-3-phenoxypyridm-2-yl)-4-methylthiazol-2-amme; 

N-(5-(2-iodothieno[3,2-b]pyridin-7-ylthio)-3-phenoxypyridin-2-yl)-4-(piperidin-4-yl)thiazol-2-

30 amine; 
4-methyl-N-(3-(phenylthio)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-yl)thiazol-2-amine; 
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4-methyl-N-(5-(3-methylisoxazolo[5,4-b]pyridin-4-ylthio)-3-(phenylthio)pyridin-2-yl)thiazol-2-

amine; 

4-(6-(4-m.ethylthiazol-2-ylamino)-5-(phenylthio)pyridin-3-ylthio)benzonitrile; 

4-methyl-N-(3-(phenylthio)-5-(5,6,7,8-tetrahydropyrido[4,3-d]pyrimidin-4-ylthio)pyridin-2-

5 yl)thiazol-2-amine; 

tert-butyl 4-(5-(3-(4-fluorophenoxy)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamino)-l,2,4-

thiadiazol-3 -yl)piperidine-1 -carboxyiate; 

N-(4-cyclopropylthiazol-2-yl)-3-phenoxy-5-(pyridin-4-ylthio)pyridin-2-amine; 

4-isobutyl-N-(3-phenoxy-5-(pyridin-4-ylthio)pyridin-2-yl)thiazol-2-amine; 

10 4-cyclohexyl-N-(3-phenoxy-5-(pyridin-4-ylthio)pyridin-2-yl)thiazol-2-amine; 

N-(3-phenoxy-5-(pyridin-4-ylthio)pyridin-2-yl)-4-(trifluoromethyl) thiazol-2-amine; 

methyl 3-(2-(3-phenoxy-5-(pyridin-4-ylthio)pyridin-2-ylamino)thiazol-4-yl)propanoate; 

N-(3-phenoxy-5-(pyridin-4-ylthio)pyridin-2-yl)-4-(pyridin-2-yl)thiazol-2-amine; 

N-(3-phenoxy-5-(pyridin-4-ylthio)pyridin-2-yl)-4-phenylthiazoi-2-amine; 

15 N-(3-phenoxy-5-(pyridin-4-ylthio)pyridin-2-yl)-4-(thiophen-3-yl)thiazol-2-amine; 

4-phenethyI-N-(3-phenoxy-5-(pyridin-4-ylthio)pyridin~2-yl)thiazol-2~amine; 

4-ethyl-N-(3-phenoxy-5-(pyridin-4-ylthio)pyridin-2-yl)thiazol~2-amine; 

N-(3-phenoxy-5-(pyridin-4-ylthio)pyridin-2-yl)thiazol~2-amine; 

4-isopropyl-N-(3-phenoxy-5-(pyridin-4-ylthio)pyridin-2-yl)thiazol-2-amine; 

20 N-(5-(2-chloro-5-methoxyphenylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

(R)-4-methyl-N-(5-(5-methyl-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-ylthio)-3-

phenoxypyridin-2-yl)thiazol-2-amine; 

3-(2-(3-phenoxy~5-(pyridin-4-ylthio)pyridin-2-ylammo)thiazol-4-yl)propanoic acid; 

N-(5-(3,5-dimethylisoxazolo[4,5-b]pyridin-7-ylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-

25 amine; 

l-(4-(2-(3-phenoxy-5-(thieno[3,2-b]pyridin-7-ylthio)pyridm-2-ylamino)thiazol-4-yl)piperidin-l-

yl)ethanone; 

l-(4-(5-(3-phenoxy-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamino)-l,2,4-thiadiazol-3-

yl)piperidin-1 -yl)ethanone; 

30 l-(4-t5-(3-(phenylthio)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamino)-l,2,4-thiadiazol-3-

yl)piperidin-1 -yl)ethanone; 
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1-(4-(2-(3-(phenylthio)-5-(pyridin-2-ylthio)pyridin-2-ylamino)thiazol-4-yl)piperidin-l-

yl)ethanone; 

methyl 4-(2-(3-(phenylthio)-5-(pyridin-2-ylthio)pyridin-2-ylamino)thiazol-4-yl)piperidine-l-

carboxyiate; 

5 l-(4-(2-(3-(phenylthio)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamino)thiazol-4-

yl)piperidin-l -yl)ethanone; 

4-(l-(methylsulfonyl)piperidin-4-yl)-N-(3-(phenylthio)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-

2-yl)thiazol-2-amine; 

2-(dimethylamino)-l-(4-(2-(3-(phenylthio)-5-(thieno[3!2-b]pyridin-7-ylthio)pyridin-2-

10 ylamino )thiazol-4-yl)piperidin-1 -yl)ethanone; 

l-(4-(5-(3-(4-fluorophenoxy)~5-(5-methylpyrazolo[l,5-a]pyrimidin-7-ylthio)pyridin-2-ylamino)-

1,2,4-thiadiazol-3-yl)piperidin-1 -yl)ethanone; 

1-(4-(5-(3-(4-fluorophenoxy)-5-(thieno[3,2-b]pyridin-7-yl1hio)pyridin-2-ylammo)-l,2,4-

thiadiazol-3-yl)piperidin-1 -yl)ethanone; 

15 N-(3-(4-fluorophenoxy)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-yl)~3-(l-

(methylsulfonyl)piperidin-4-yl)-l,2,4-thiadiazol-5-amine; 

2-(dimethylamino)-l-(4-(5-(3-(4-fluorophenoxy)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-

ylamino)-l?2,4-thiadiazol-3-yl)piperidin-l-yl)ethanone; 

3-(phenylthio)-N-(3-(piperidin-4-yl)-l,2,4-thiadiazol-5-yl)-5-(thieno[3,2-b]pyridin-7-

20 ylthio)pyridin-2-amine; 

N-(3-(phenylthio)-5-(pyridin-2-ylthio)pyridin-2~yl)-4-(piperidin-4-yl)thiazol-2-amine; 

tert-butyl 4-(2-(3-(phenylthio)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamino)thiazol-4-

yl)piperidine-l -carboxyiate; 

tert-butyl 4-(5-(3-(4-fiuorophenoxy)-5-(5~methylpyrazolo[l,5~a]pyrimidin-7-ylthio)pyridin-2-

25 ylamino)-!,2,4-thiadiazol-3-yl)piperidine-l -carboxyiate; 

sodium 4-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)benzoate; 

3-methyl-7-(6-(4-phenethylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)thieno[3,2-b]pyridine-

6-carboxylic acid; 

3-methyl-7-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)thieno[3,2-b]pyridine-6-

30 carboxylic acid; 
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N-(5-(6J-dihydro-5H-pyrrolo[3,4-b]pyridin-4-ylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-

2-amine; 

N-(4-methylthiazol-2-yl)-3-phenoxy-5-(5,6.7,8-tetrahydropyrido[4,3-d]pyrimidin-4-

ylthio)pyridin-2-amine; 

5 l-(4-((5-(3-(4-fluorophenoxy)-5-(thieno[3s2-b]pyridin-7-ylthio)pyridin-2-ylamino)-l,2,4-

thiadiazol-3-yl)methyl)piperidin-l-yl)ethanone; 

1-(4-(5-(3-(4-fluorophenoxy)-5-(3-methylisoxazolo [5,4-b]pyridin-4-ylthio)pyridin-2-ylamino)-

1,2,4-thiadiazol-3-yl)piperidin-1 -yl)ethanone; 

2-(dimethylamino)-l-(4-(5-(3-(4-fluorophenoxy)-5-(3-methylisoxazolo [5,4-b]pyridin-4-

10 ylthio)pyridin-2-ylamino)-1,2,4-thiadiazol-3-yl)piperidin-1 -yl)ethanone; 

tert-butyl 4-(5-(3-phenoxy-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamino)-l,2,4-thiadiazol-

3-yi)piperidme-l-carboxylate; 

N-(5-((3-methoxypyridin-2-yl)methylthio)-3-phenoxypyridin-2--yl)-4-methylthiazol-2-amine; 

4-methyl-N-(3-phenoxy-5-(piperidin-4-yl(pyridin-2-yl)methylthio)pyridin-2-yl)thiazol-2-amine; 

15 4-methyl-N-(3-phenoxy-5-(piperidin-4-yl(pyrazin-2-yl)methylthio)pyridin-2-yl)thiazol-2-aimne; 

4-methyl-N-(3-phenoxy-5-(piperidin-4-yl(pyrimidin-2-yl)methylthio)pyridin-2-yl)thiazol-2-

amine; 

N-(5-((3-chloropyridin-2-yl)(piperidin-4-yl)methylthio)-3-phenoxypyridin-2-yl)-4-

methylthiazol-2-amine; 

20 N-(2-(dimethylamino)ethyl)-3-(2-(4-isobutylthiazol-2-ylamino)-5-(pyrimidin-2-ylthio)pyridin-3-

yloxy)benzamide; 

2-(4-((6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)(pyridin-2-yl)methyl)piperidin-

l-yl) ethanol; 

4-methyl-N-(5-((l-methylpiperidin-4-yl)(pyridin-2-yl)methylthio)-3-phenoxypyridin-2-

25 yl)thiazol-2-amine; 

N-(5-(( 1 -isopropyl piperidin-4-yl)(pyridine -2-yl)methylthio)-3-phenoxypyridin-2-yl)-4-

methylthiazol-2-amine; 

1-((6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)methyl)pyrrolidin-2-one; 

Ethyl 2-(l-methylpiperidin-4-yl)-2-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-

30 ylthio)acetate; 

2-(l-methylpiperidin-4-yl)-2-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)ethanol; 
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N-ethyl-2-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)-2-(piperidin-4-

yl)acetamide; 

2-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)-2-(piperidin-4-yl)-l-(pyrrolidine-

yl)ethanone; 

5 l-(indolin-l-yl)-2-(6-(4-methylthiazol-2-ylamino )-5-phenoxypyridin-3-ylthio)-2-(piperidin-4-

yl)ethanone; 

l-(7~azabicyclo[2.2J]heptan-7-yl)-2-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-

ylthio)-2-(piperidin-4-yl)ethanone; 

1-(2-methylpiperidin-l-yl)-2-(6-(4-methylthiazo!-2-ylammo)-5-phenoxypyridin-3-ylthio)-2-

10 (piperidine-4-yl)ethanone *mixture of diastereomers; 

2-(4-((6-(4-phenethyithiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)(pyridin-2-

yl)methyl)piperidin-1 -yl)ethanol; 

4-methyl-N-(3-phenoxy-5-(l-(pyridin-2-yl)ethylthio)pyridin-2-yi)thiazol-2-aniine; 

N-(5-(3 -(dimethylamino)-1 -phenylpropylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

15 5-((5-cyclopropyl-l,3,4-thiadiazol~2-yl)methylthio)-N-(4-methylthiazol-2-yl)~3-phenoxypyridin-

2-amine; 

5-((l,2,4-oxadiazol-3-yl)methylthio)-N-(4-methylthiazol-2-yl)-3-phenoxypyridin-2-amine; 

5-((5-methylisoxazol-3-yl)methylthio)-N-(4-methylthiazol-2-yl)-3-phenoxypyridin-2-amine; 

5-((3,5-dimethylisoxazol-4-yl)methylthio)-N-(4-methylthiazol-2-yl)-3-phenoxypyridin-2-amine; 

20 5-((5-chloro-l,2,4-thiadiazol-3-yl)methylthio)-N-(4-methylthiazol-2-yl)-3~phenoxypyridin~2-

amine; 

N-(5-(isoquinolin-l-ylmethylthio)-3-phenoxypyridin-2-yl)-4-methylthiazol-2-amine; 

N-(4-((6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)methyl)thiazol-2-yl)acetamide; 

N-(5-((5-cyclopropyI-1.3,4-thiadiazol-2-yl)methylthio)-3-(phenylthio)pyridin-2-yl)-4-

25 methylthiazol-2-amine; 

4-methyI-N-(5-((5-methylisoxazoi-3-yl)methylthio)-3-(phenylthio)pyridin-2-yl)thiazol-2-amine; 

N-(5-((3,5-dimethylisoxazol-4-yl)methylthio)-3~(phenylthio)pyridin-2-yl)-4-methylthiazol-2-

amine; 

2-(6-(4-methylthiazol-2-ylamino)-5 "phenoxypyridin-3 -ylthio)-1 -(pyrrolidin-1 -yl)ethanone; 

30 N-(2-(dimethylamino) ethyl)-N-methyl-2-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3-

ylthio)acetamide; 
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1 -(4-methylpiperazin-1 -yl)-2-(6-(4-methylthiazol-2-ylamino)-5-phenoxypyridin-3 -

ylthio)ethanone; 

2-(6-(4-methylthiazol-2-ylaraino)-5-phenoxypyridm-3-yltliio)-N-(2-(pyrrolidiri-l-

yl) ethyl) ac etamide; 

5 (5-[(l,l-dioxo-hexahydxo-l>.6-thiopyran-4-yl)-pyridm-2-yl~iriethyls-uifanyl]-3-pheiioxy-pyridin-

2-yl}-(4-methyl-thiazol-2-yl)-amine; 

4-methyl-N-(3-phenoxy-5-(l-(piperidin-4-yl)ethylthio)pyridin-2-yr)thiazol~2-amine; 

2,2-dimethyl-3-(2-(3-phenoxy-5-(thieno[3.2-b]pyridin-7-ylthio)pyridin-2-ylamino)thiazol-4-

yl)propanoic acid; 

10 tert-butyl 4-(5-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-ylamino)-l,2,4-thiadiazol-3-

yl)piperidine-l -carboxyiate; 

3-isobutyl-N-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-yl)-l,2,4-thiadiazol-5-amine; 

3-isopropyl-N-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-yI)-l,2,4-thiadiazol-5-amine; 

N-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-yl)-3-(tetrahydrofuran-2-yl)-1.2,4-thiadiazol-5-

15 amine; 

N-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-yl)-3-(piperidin-4-yl)-l,2,4-thiadiazol-5-amine; 

1-(4-(5-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-ylamino)-l,2,4-thiadiazol-3-yl)piperidin-l-

yl)ethanone; 

2-methoxy-l-(4-(5-(3-phenoxy-5-(piperidi-2-ylthio)piperidi-2-ylamino)-l,2.4-thiadiazol-3-

20 yl)piperidine-1 -yl)ethanone; 

2-(dimethylamino)-l-(4^5-(3-phenoxy-5-{pyridin-2-ylthio)pyridin-2-ylaraino)-l,2,4-thiadiazol-

3-yl)piperidin-l -yl)ethanone; 

N,N-dimethyl-4-(5-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-ylamino)-l,2,4-thiadiazol-3-

yl)piperidine-l -carboxamide; 

25 N,N-dimethy3-4-(5-(3-phenoxy-5-(pyridin-2-yltMo)pyridin-2-ylamino)-l,2,4-thiadiazol-3-

yl)piperidine-1 -sulfonamide; 

2-methyl-l-(4-(5-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-ylamino)-l,2,4-thiadiazol-3-

yl)piperidin-1 -yl)propan-1 -one; 

3-(l-(methylsulfonyl)piperidin-4-yl)-N-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-yl)-l,2,4-

30 thiadi azol- 5 - amine; 
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2-oxo-2-(4-(5-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-ylamino)-l,2,4-thiadiazol-3-

yl)piperidin-l-yl)ethyl acetate; 

4-(5-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-ylamino)-l,2,4»thiadiazol-3-yl)piperidine-l-

carboxamide: 

5 2-hydroxy~l-(4-(5~(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-ylamino)-l.,2)4~thiadiazoI-3-

yl)piperidin-l -yl)ethanone; 

tert-butyl 2~oxo-2-(4-(5-(3-phenoxy-5-(pyridin-2~ylthio)pyridin-2-ylammo)~ 1,2,4-thiadiazol-3-

yl)piperidin-1 -yl)ethylcarbamate; 

(R)-2~hydroxy-l-(4~(5-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-ylamino)-l!2,4-thiadiazol-3-

10 yl)piperidin-l -yl)propan-l-one; 

2-methyl-l-(4-(5-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-ylamino)-ls2,4-thiadia2ol-3-

yl)piperidin-1 -yl)propan~1 -one; 

2-amino-l-(4-(5-(3~phenoxy-5-(pyridin-2-ylthio)pyridin-2-ylamino)-l,2,4--thiadiazol-3-
yl)piperidin-l -yl)ethanone; 

15 2"(4-(5-(3-phenoxy»5~(pyridin-2-ylthio)pyridin-2-ylamino)-l,2,4-thiadiazol-3-yl)piperidm~l-

yl)ethanol; 

4-(5-f3-Phenoxy-5-(pyridin-2-ylthio)pyridin-2-ylamino)-l,2,4-thiadiazol-3--yl)piperidme-l-

sulfonamide; 

3-(l-(2-aminoethylsulfonyl)piperidm-4~yl)-N-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-yl)-

20 l,2,4-thiadiazol-5-amine; 

tert-butyl 3-methyl-4-(2-(3-phenoxy-5-(pyridin~2-ylthio)pyridin~2-ylamino)thiazol~4-

yl)piperidine-l-carboxyiate; 

l-(3-methyl-4-(2-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-yIamino)th.iazol-4-yl)piperidin-l-

yl)ethanone; 

25 l-(4-(2-(3-phenoxy-5-(pyridin-2-ylthio)pyridin-2-ylamino)thiazol-4--yl)piperidin-l-yl)ethanone; 

Methyl 3-(5-phenoxy-6-(thiazolo[5,4~b]pyridin-2-ylamino)pyridin-3-ylthio)propanoate; 

N-(3-phenoxy-5-(pyridin-4-ylthio)pyridin-2-yl)t}iiazolo[5J4-b3pyridin-2-amine; 

4-(5-phenoxy-6-(thiazolo[5)4-b]pyridin-2-ylamino)pyridin-3-ylthio)benzonitrile; 

N-(3-phenoxy-5-(pyrimidin-2-ylthio)pyridin-2-yl)thiazolo[5,4-b]pyridin-2-amine; 

30 N-(3-phenoxy-5"(thieno[3,2-b]pyridin-7-ylthio)pyridin~2-yI)thiazolo[5,4-b]pyridin-2-amine; 
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N-(5-(pyridin-2-ylthio)-3-(4-(trifluoromethyl)phenoxy)pyridin-2-yl)-3-(tetrahydrofuran-2-yl)-

l,2,4-thiadiazol-5-amine; 

N-(4-(2-(5-methyloxazol-2-yl)ethyI)thiazoI-2-yl)-3-phenoxy-5-(ttoeao[3,2-b]pyridin-7-

ylthio)pyridin-2-amine; 

5 4-(2-(5-methyloxazol-2-yl)ethyl)-N-(3-phenoxy-5-(piperidin-4-ylmethylthio)pyridin-2-

yl)thiazol-2-amine; 

2-(dimethylamino)-l-(4-(5-(3-(4-fluoropbenoxy)-5-(thieno[3,2-b]pyridm-7-ylthio)pyridin-2-

ylamino)-l,2,4-thiadiazol-3-yl)piperidin-l-yl)ethanone; 

l-(4-((5-(3-(4-fluorophenoxy)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2~ylamino)-l,2,4-

10 thiadiazol-3-yl)methyl)piperidin-l -yl)ethanone; 

1-(4-(5-(3-(4-fluorophenoxy)-5-(3-methylisoxazolo[5,4-b]pyridin-4-ylthio)pyridin-2-ylamiiio)-

1,254-thiadiazol-3 -yl)piperidin-1 -yl)ethanone; 

2-(dimethylamino)-l-(4-(5-(3-(4-fluorophenoxy)-5-(3-methylisoxazolo[5,4-b]pyridin-4-

ylthio)pyridin-2-ylamino)-l,2,4-thiadiazol-3-yl)piperidin-l-yl)ethanone; 

15 3-(2-bromo-4-fluorophenoxy)-5-(3-methoxyphenylthio)-N-(4-(piperidin-4-yl)thiazol-2-

yl)pyridin-2-amine; 

4-(2-(3~(4-fluorophenoxy)-5-(3-methoxyphenyIfoio)pyridin-2-ylamino)thiazol~4-yl)piperidme-l-

carboxylate trifluoroacetate; 

l-(4-(2-(3-(4-fluoro-2-methylphenoxy)-5-(3-methoxyphenylthio)pyridin-2-ylammo)thiazol-4-

20 yl)piperidin-1 -yl)ethanone; 

l-(4-(2-(3-(4-fiuorophenoxy)-5-(3-methoxyphenylthio)pyridin-2-ylammo)thiazol~4-yl)piperidi,n-

l-yl)ethanone; 

l-(4-(2-(3-(2-bromo-4-fluorophenoxy)-5-(3-methoxyphenylthio)pyridin-2-ylamino)thiazol-4-

yl)piperidin-l -yl)ethanone; 

25 l-(4-(2-(3-(2-bromo-4-fluoroph.enoxy)-5-(3-methoxyphenylthio)pyridin-2-ylarnino)thiazol-4-

yl)piperidin-1 -yl)-2-(dimethylamino)ethanone; 

l-(4-(2-(5-(thieno[3,2-b]pyridin-7-yltMo)-3-(4-(trifiuoromethyl)phenoxy)pyridin-2-

ylamino)thiazol-4-yl)piperidin-1 -yl)ethanone; 

l-(4-(2-(5-(tbieno[3,2-b]pyridin-7-ylthio)-3-(2-(trifluoromethyl)phenoxy)pyridin-2-

3 0 ylammo)thiazol-4-yl)piperidin-1 -yl)ethanone; 
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l-(4-(2-(5-(2-methylthieno[3,2-b]pyridin-7-ylthio)-3-phenoxypyridm-2-ylamino)thiazol-4-

yl)piperidin-1 -yl)ethanone; 

l-(4-(2-(5-(4-methoxypyrimidin-2-ylthio)-3-phenoxypyridin-2-ylamino)thiazol-4-yl)piperidiri-l-

yl)ethanone; 

5 4-(6-(4-(l-acetylpiperidin-4-yl)thiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)benzomtri]e; 

4-(6-(4-(l-acetylpiperidin-4-yl)thiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)-3-

(trifluoromethyl)benzonitrile; 

4-(6-(4-(l-acetylpiperidin-4-yl)thiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)-2-

(trifluoromethyl)benzorutrile; 

10 6-(6-(4-(l-acetylpiperidin-4-yl)thiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)nicotinonitri3e; 

5-(6-(4-(l-acetylpiperidin-4-yl)thiazol-2-ylamino)-5-phenoxypyridin-3-ylthio)-3-

methoxypicolinonitrile; 

Ethyl 6-(6-(4-(l~acetylpiperidin-4-yl)thiazol-2-ylamino)-5-phenoxypyridm-3-ylthio)picolmate; 

l-(4-(2-(3-phenoxy-5-(6-(trifluoromethyl)pyridin-3-yl1hio)pyridm-2-ylamino)thiazol-4-

15 yl)piperidin-1 -yl)ethanone; 

l-(4-(2-(5-(6-bromothieno[3,2-blpyridm-7-ylthio)-3-phenoxypyridin-2-ylamino)thiazol-4-

yl)piperidin-l -yl)ethanone; 

1-(4-(5-(5-(thieno[3,2-b]pyridin-7-ylthio)-3-(2-(trifiuoromethyl)phenoxy)pyridin-2-ylamiiio)-

L2,4-thiadiazol-3~yl)piperidin-l-yl)ethanone; 

20 tert-butyl 4-(2-(3-(4-fiuorophenoxy)-5-(thieno[3,2-bjpyridin-7-ylthio)pyridin-2-ylammo)thiazol-

4-yl)piperidine-1 -carboxyiate; 

N-(3-(4-fluorophenoxy)-5-(thieno[3,2-b]pyridm-7-ylthio)pyridin-2-yl)-4-(piperidin-4-yl)thiazol-

2-amine; 

1-(4-(2-(3-(4-fluorophenoxy)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridiii-2-ylammo)thiazol-4-

25 yl)piperidin-1 -yl)ethanone; 

2-(4-(2-(3-(4-fluorophenoxy)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamino)thiazol-4-

yl)piperidin-l -yl)-2-oxoethyl acetate; 

Isopropyl 4-(2-(3-(4-fiuorophenoxy)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamiiio)thiazol-

4-yl)piperidine-l-carboxyiate; 

30 2-(dimethylamino)-l-(4-(2-(3-(4-fluorophenoxy)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-

ylamino)1hiazol-4-yl)piperidm-l-yl)ethanone; 
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N-(3-(4-fluorophenoxy)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-yl)-4-(l-

(methylsulfonyl)piperidin-4-yl)thiazol-2-amine; 

N-(l-(4-(2-(3-(4-fluorophenoxy)-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamino)thiazol-4-

yl)piperidin-1 -yl)-1 -oxopropan-2-yl)acetamide; 

5 N-(2-(4-(2-(3-(4-fluorophenoxy)-5-(thieno[3,2-b]pyridm-7-ylthio)pyridin-2-ylamino)thiazol-4-

yl)piperidin-1 -yl)-2-oxoethyl)acetamide; 

4-(l-(2-aminoethylsulfonyl)piperidin-4~yl)-N-(3-(4-fliiorophenoxy)-5-(thieno[3,2-b]pyridin-7-

ylthio)pyridin-2-yl)thiazol-2-amine; 

4-(2-(3-(4-fluorophenoxy)-5-(thieno[3s2-b]pyridin-7-yithio)pyridin-2-ylamino)thiazol-4-

10 yl)piperidine-1 -sulfonamide 2,2,2-trifluoroacetate; 

4-(2-(3-(4-fluorophenoxy)~5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamino)thiazol-4-

yl)piperidine-1 -carboxamide; 

tert-butyl 4-(2-(3-(4-fluorophenoxy)-5-(3-methylisoxazolo[5,4-b]pyridin-4-ylthio)pyridin-2~ 

ylamino )thiazol-4-yl)piperidine-1 -carboxyiate; 

15 N-(3-(4-fLuorophenoxy)-5-(3-methylisoxazolo[5,4-b]pyridin-4-ylthio)pyridin-2-yl)-4-(piperidin-

4-yl)thiazol-2-amine; 

1-(4-(2-(3-(4-fluorophenoxy)-5-(3-methylisoxazolo[5,4-b]pyridin-4-ylthio)pyridin-2-

ylamino)thiazol-4-yl)piperidin-l-yl)ethanone; 

2-(dimethylamino)-l-(4-(2-(3-(4-fiuorophenoxy)-5-(3-methylisoxazolo[5,4-b]pyridin-4-

20 ylthio)pyridin-2-ylamino)thiazol-4-yl)piperiain-1 -yl)ethanone; 

Methyl 4-(5"(3"phenoxy-5-{pyridin-2-ylthio)pyridin-2-ylamino)-l?2,4-thiadiazol-3-yl)piperidme-

1-carboxyiate; 

l-(4-(2-(5-(3-methylthieno[3,2-b]pyridin-7-ylthio)-3-phenoxypyridin-2-ylamino)thiazol-4-

yl)piperidin-1 -yl)ethanone; 

25 l-(4-(2~(5-(5-chlorothieno[3!2-b]pyridm-7-ylthio)-3-phenoxypyridin-2-ylamino)tbiazol-4-

yl)piperidin-1 -yl)ethanone; 

l-(4-(2-(3-phenoxy-5~(thieno[2,3-d]pyrimidin~4-yltMo)pyridin-2-ylammo)thiazol-4-yl)piperidm-

l-yl)ethanone; 

tert-butyl 4-((2-(5-(3-methoxy-3-oxopropylthio)-3~phenoxypyridin-2-ylamino)thiazol-4-

30 yl)methyl)piperidine-l -carboxyiate; 
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tert-butyl 4-(2-(3-(4-cyanophenoxy)-5-(3-methoxy-3-oxopropylthio)pyridin~2-ylamino)thiazol-

4-yl)piperidine-1 -carboxyiate; 

tert-butyl 3-(5-(5-(3-methoxy-3-oxopropylthio)-3-phenoxypyridin-2-ylamino)-l,2,4-thiadiazol-

3-yl)pyrrolidine~l -carboxyiate; 

5 tert-butyl 3-(2-(5-(3-methoxy-3-oxopropylthio)-3-phenoxypyridin-2-ylamino)thiazol~4-

yl)piperidine-1 -carboxyiate; 

tert-butyl 3-(2~(5-(3-methoxy-3-oxopropylthio)~3-phenoxypyridin-2-ylamino)thiazol-4-

yl)pyrrolidine-l -carboxyiate; 

tert-butyl 4-((2"(3-phenoxy-5-(tMeno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamino)thiazol-4-

10 yi)methyl)piperidine-1 -carboxyiate; 

tert-butyl 4-((2-(5-(4-cyanophenylthio)-3-phenoxypyridm-2~ylamino)thiazol-4-

yl)methyl)piperidine-1 -carboxyiate; 

tert-butyl 3-((2-(3-phenoxy-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamino)thiazol-4-

yl)methyl)piperidine-l -carboxyiate; 

15 tert-butyl 3-(5-(3-phenoxy-5-(thieno[3J2-b]pyridin-7-ylthio)pyridin-2-ylaniino)-l,2,4-thiadiazol-

3-yl)pyxroUdine-1 -carboxyiate; 

tert-butyl 3-(2-(3-phenoxy-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamino)thiazol-4-

yl)pyrrolidine-1 -carboxyiate; 

tert-butyl 3-(2-(5-(4-cyanophenylthio)-3-phenoxypyridin-2-ylamino)thiazol-4-yl)piperidine-l-

20 carboxyiate; 

tert-butyl 3-(5-(5-(4-cyanophenylthio)-3-phenoxypyridin-2-yIamino)-l,2,4-tbiadiazo3-3-

yl)pyrroIidine-1 -carboxyiate; 

N-(3-phenoxy-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-yl)-4-(piperidin-4-ylmethyl)thiazol-2-

amine; 

25 N-(3-phenoxy-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-yl)-4-(piperidin--3-yl)thiazol-2-amine; 

N-(3-phenoxy-5-(thieno[3,2-b]pyridin-7-yltliio)pyridin-2-yi)-3-(pyrrolidin-3-yl)-l,2)4-

thiadiazol-5-amine; 

N-(3-phenoxy-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-yl)-4-(pyrrolidin-3-yl)thiazol-2-amme; 

4-(5-phenoxy-6-(4-(piperidin-4-ylmethyl)thiazol-2-ylamino)pyridin-3-ylthio)benzonitrile; 

30 4-(5-phenoxy-6-(3-(pyrrolidin-3-yl)-l,2,4-thiadiazol-5-ylamino)pyridin-3-ylthio)benzonitrile; 

4-(5-phenoxy-6-(3-(piperidin-3-yl)-l,2,4-thiadiazol-5-ylamino)pyridin-3-ylthio)benzonitrile; 
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l-(4-((2-(3-phenoxy-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2~ylamino)thiazol-4-

yl)methyl)piperidin-l -yl)ethanone; 

l-(3-(2-(3-phenoxy-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamino )thiazol-4-yl)piperidin-l-

yl)ethanone; 

l-(3-(5-(3-phenoxy-5-(thieno[3,2-b]pyridin-7-ylthio)pyridm-2-ylamino)-l,2.4-thiadiazol-3-

yl)pyrrolidin-1 -yl)ethanone; 

l-(3-(2-(3-phenoxy-5-(thieno[3,2-b]pyridin-7-ylthio)pyridin-2-ylamino)thiazol-4-yl)pyrrolidin-

l-yl)ethanone; 

4-(6-(4-(l-acetylpiperidin-3-yl)thiazol~2-ylamino)-5-phenoxypyridin-3-ylthio)benzonitrile; 

4-(6-(3-(l-acetylpyrrolidin-3-yl)-L2,4-thiadiazol~5-ylamino)-5-phenoxypyridin-3-

ylthio)benzonitrile; 

4-(6-(4-((l-acetylpiperidin-4-yI)methyl)thiazol-2-ylamino)-5-phenoxypyridin-3-

ylthio)benzonitrile; and 

l-(4-(2-(5-(2-chloropyridin-4-ylthio)-3-phenoxypyridin-2-ylamino)thiazol-4-yl)piperidin-l-

yl)ethanone; 

or a pharmaceutically acceptable salt thereof. 


