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[DESCRIPTION] 

[Invention Title] 

COMPOUND HAVING GPR119 AGONISTIC ACTIVITY, METHOD FOR 

PREPARING THE SAME, AND PHARMACEUTICAL COMPOSITION INCLUDING 

5 THE SAME AS EFFECTIVE COMPONENT 

[Technical Field] 

The present invention relates to a compound having a GPR119 agonistic activity, a 

method for preparing the same, and a pharmaceutical composition including the same as an 

effective component. 

10 [Background Art] 

A metabolic disease refers to a syndrome accompanied by risk factors such as obesity, 

diabetes, hypertriglyceridemia, hypertension, other cardiovascular diseases and a hemostatic 

disorder. According to ATP III of the US National Cholesterol Education Program (NCEP) 

published in 2001, when a patient shows at least three of the following five risk factors, a 

15 diagnosis of the metabolic syndrome may be made: CD abdominal obesity, given as waist 

circumference of 40 inches (102 cm) or more in men, and 35 inches (88 cm) or more in 

women, (2) hypertriglyceridemia, given as triglycerides of 150 mg/dL or more, (3) HDL 

cholesterol of 40 mg/dL or less in men, and 50 mg/dL or less in women, © hypertension, 

given as blood pressure of 130/85 mmHg or more, and (ED fasting glucose of 110 mg/dL or 

20 more. 

Due to the increase in obese people and sedentary lifestyle, a prevalence rate of 

diabetes is rapidly increasing around the world, and according to the International Diabetes 

Federation (IDF), the number of diabetic patients is expected to be explosively increased from 

246 millions in 2007 to 435 millions in 2030. 

25 Incretins are gut hormones that are secreted from enteroendocrine cells into the blood 

within minutes after eating, which include Glucagon-like peptide 1 (GLP-1) and 

glucose-dependent insulinotropic peptide (GIP). GLP-1 is a peptide hormone with a short 

half-life of less than 2 minutes, which is secreted by stimulation of L-cells of small intestine 

upon nutrient ingestion, thereby inducing insulin secretion in pancreatic beta cells. Thus, it 

30 has been suggested that essential treatment through improvement in a beta-cell function is 

possible, which is impossible with the existing therapeutic agents for diabetes (Baggio LL., 

Drucker DJ., Gastroenterology, 2007(132):2131-2157). Accordingly, a lot of studies have 

been recently made on drugs acting directly on the GLP-1 receptor, or increasing endogenous 
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GLP-1 secretion (Gallwitz B., Handb Exp Pharmacol, 2011(203):53-74; Gallwitz B., Expert 

Opin Investig Drugs, 2011(20):723-32; Jones RM et al., Expert Opin Ther Pat, 

2009(19): 1339-1359). 

Since the GLP-1 receptor is one of class B G protein-coupled receptors (GPCRs), in 

5 which the protein tertiary structure thereof is not identified. Because class B GPCRs have a 

unique engagement wherein a receptor N-terminus is coupled to a ligand to determine an 

affinity, they are recognized as being a drug target of which the low molecular synthetic 

ligand is difficult to be developed (Dong M et al., Mol Endocrinol, 2008(22): 1489-1499; 

Hoare SR., Drug Discov Today, 2005(10):417-427). 

10 Activating G protein-coupled receptor 119 (GPR119) leads to the secretion of gut 

peptides including GLP-1 (Ahren B., Diabet Obes Metab, 2011(13):158-166). GPR119 is a 

member of class A GPCR and therefore is a druggable target for the development of small 

molecule ligands, as compared with class B. GPR119 agonists have been reported to 

promote secretion of GLP-1 in small intestines, and directly or indirectly increase insulin 

15 secretion in pancreatic beta cells (Lauffer LM. et al., Diabetes, 2009(58): 1058-1066; Chu ZL. 

et al., Endocrinology, 2008(149):2038-2047; Yoshida S. et al., Biochem Biophys Res 

Commun, 2010(400):745-751). The increase in insulin secretion following GPR119 

activation is partly attributed to the enhanced insulin biosynthesis followed by activating 

insulin gene promoter (Yoshida S. et al., Diabetes Obes Metab, 2011 (13):34—41). Further, 

20 Guo Z. et al. have recently reported that when GPR119 is activated by a low molecular 

compound, pancreatic beta cell proliferation is increased to increase effectiveness after islet 

transplantation (Guo Z. et al., Transplant Proc, 2011(43):3217-20). Aside from the function 

of glycemic control, it was suggested that GPR119 has an important function in recognizing 

the concentration of fat introduced from the outside in small intestinal epithelial cells to 

25 maintain homeostasis of in vivo fat (Schwartz TW. et al, Trends in Pharmacological Sciences, 

2012 in press, doi. 10.1016/j.tips.2012.03.014). When activated by a low molecular compound, 

GPR119 activation leads to the suppression of fat absorption in a small intestine, and the 

improvement of lipid metabolism, indicating that the GPR119 agonist has a therapeutic 

potential on dyslipidemia (Brown KK. et al., 631-P and Nunez DJ. et al., 1084-P in 72nd 

30 Scientific Session of American Diabetes Association, Philadelphia, PA). Recently, 

according to Hu YW, et al., GPR119 has been reported to play an important role in 

cholesterol homeostasis and an immune reaction in immune cells (Hu YW et al., J Lipid Res, 

2014(55):681 -97). Since this shows that GPR119 activation effectively inhibits increased 

postprandial triglycerides, has an effectiveness of HDL cholesterol increase and LDL 
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cholesterol lowering, maintains cholesterol homeostasis, and controls an immune reaction, the 

potential as an excellent drug target capable of improving cardiovascular safety as a 

therapeutic agent for diabetes has been raised. Additionally, as seen in that selective low 

molecular GPR119 agonists such as PSN632408 inhibit food intake and reduces weight gain 

and fat mass in high-fat fed rats, GPR119 has been known as a target associated with obesity 

and related metabolic diseases thereof (Overton HA. et al., Cell Metabolism, 

2006(3): 167-175). 

In summary, since a low molecular drug activating GPR119 has an effective 

hypoglycemic action and a positive effect on pancreatic beta cells, its value as a therapeutic 

agent for type 2 diabetes improving lipid metabolism which is a chronic cardiovascular risk 

factor has been highlighted. Among current leading materials, the clinical development of 

JNJ-38431055 and GSK1292263 has been discontinued due to loss of efficacy by repeated 

administration or lack of efficacy, however MBX-2982 is still under phase II development. 

Under such background, the present inventors proceeded with a study on a 

therapeutic agent for a metabolic disease such as diabetes of which the prevalence rate is 

rapidly increasing around the world, and synthesized novel low molecular compounds 

activating GPR119, which were identified as having an effective hypoglycemic action and a 

positive effect on pancreatic beta cells, and thus, have completed the present invention. 

[Disclosure] 

[Technical Problem] 

The present invention has been made in an effort to provide a novel compound 

having a GPR119 agonistic activity. 

Further, the present invention has been made in an effort to provide a method for 

preparing the novel compound having a GPR119 agonistic activity. 

Additionally, the present invention has been made in an effort to provide a 

pharmaceutical composition including the novel compound as an effective component, and 

being useful for treatment or prevention of a metabolic disease. 

[Technical Solution] 

Hereinafter, the present invention will be described in detail. 

An exemplary embodiment of the present invention provides a compound represented 

by following Chemical Formula 1: 

[Chemical Formula 1] 
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•NB 
X . / -.x O 
i;j " 

A' -f 
X 

wherein 

A is oxadiazole, dihydrooxazole, thiazole or thiadiazole, optionally substituted by one 

or more substituents selected from the group consisting of hydrogen, halogen, C1-C6 straight 

5 chain or branched chain alkyl and C1-C6 alcohol, the alkyl or alcohol group being optionally 

substituted by hydrogen, halogen or a C1-C6 alkoxy group; 

B is pyridine, pyrimidine, pyrazine or oxadiazole, optionally substituted by one or 

more substituents selected from the group consisting of hydrogen, halogen, C1-C6 straight 

chain or branched chain alkyl, C1-C6 alcohol, C1-C6 alkoxy and oxadiazole groups, the alkyl, 

10 alcohol, alkoxy or oxadiazole group being optionally substituted by hydrogen, halogen or a 

C1-C6 alkyl or CI-C6 alkoxy group; and 

X is independently F, CI, Br or I, preferably F; or an isomer thereof, or a 

pharmaceutically acceptable salt thereof. 

According to one embodiment of the present invention, in the Chemical Formula 1, 

R RlX ^ O N ^ N T s RvV° rN r° rs s.jy 
15 A may be 1 R1 , R2 , R3 , 5 or V-S ; 

wherein R( to R6 are independently one or more substituents selected from the group 

consisting of hydrogen, halogen, C1-C6 straight chain or branched chain alkyl and C1-C6 

alcohol, the alkyl or alcohol group being optionally substituted by hydrogen, halogen or a 

C1-C6 alkoxy group. 

20 According to one embodiment of the present invention, in the Chemical Formula 1, 

Rg rfN^R8 crN u. *i xy 
Bmaybe vV , or 

N-°-
^.N/^RI 

^ , wherein R7 to Ri ] are optionally substituted by one or more substituents 

selected from the group consisting of hydrogen, halogen, C1-C6 straight chain or branched 

chain alkyl, C1-C6 alcohol, C1-C6 alkoxy and oxadiazole groups, the C1-C6 alkyl, C1-C6 

25 alcohol, C1-C6 alkoxy or oxadiazole group being optionally substituted by hydrogen, halogen, 
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C1-C6 alkyl or C1-C6 alkoxy group. 

More preferably, according to one embodiment of the present invention, the 

compound wherein in the Chemical Formula 1, A is C1-C6 alkyl, for example, oxadiazole 

substituted by an isopropyl group; B is pyrimidine substituted by C1-C6 alkyl, for example, 

5 an ethyl group; and X is halogen, for example F; or the isomer thereof, or the 

pharmaceutically acceptable salt thereof, may be provided. 

The term 'halogen' as used herein refers to fluorine, chlorine, bromine or iodine. 

The term 'alkyl' as used herein refers to a straight chain or branched chain 

hydrocarbon residue, unless otherwise stated. The examples of the C1-C6 alkyl include 

10 methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, hexyl, and the like. 

The term 'alkoxy' as used herein includes an alkyl-oxygen radical having alkyl as 

defined above, unless otherwise stated. The examples of the C1-C6 alkoxy include methoxy, 

ethoxy, propoxy, butoxy, pentoxy, and the like. 

The term 'heterocycle' or 'heterocyclic' as used herein refers to a 5 to 13 membered 

15 heteroaromatic or non-aromatic compound including 1 to 3 hetero atoms selected from the 

group consisting of N, O and S, unless otherwise stated. 

More preferably, according to one embodiment of the present invention, the 

compound represented by the above Chemical Formula 1 may be selected from the group 

consisting of following compounds: 

20 2-(4-(3 -(1 -(5 -ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-4,5 -di 

hydrooxazole, 

(R)-2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-4-

methyl-4,5-dihydrooxazole, 

(S)-2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-4-

25 methyl-4,5-dihydrooxazole, 

(S)-2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-

methyl-4,5-dihydrooxazole, 

(R)-2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-

methyl-4,5-dihydrooxazole, 

30 2-(4-(3 -(1 -(5 -ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5,5 -di 

methyl-4,5-dihydrooxazole, 

(R)-(2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-4 

,5-dihydrooxazol-5-yl)methanol, 

(S)-(2-(4-(3 -(1 -(5 -ethy lpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-4, 
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5-dihydrooxazol-5-yl)methanol, 

(R)-3-(2-(4-(3-(3,5-difluoro-4-(5-methyl-4,5-dihydrooxazol-2-yl)phenoxy)propyl)pip 

eridin-l-yl)pyrimidin-5-yl)-5-isobutyl-l,2,4-oxadiazole, 

(R)-5-(4-(3-(3,5-difluoro-4-(4-methyl-4,5-dihydrooxazol-2-yl)phenoxy)propyl)piperi 

5 din-1 -yl)-3-isopropyl-1,2,4-oxadiazole, 

(S)-5-(4-(3-(3,5-difluoro-4-(5-methyl-4,5-dihydrooxazol-2-yl)phenoxy)propyl)piperi 

din-l-yl)-3-isopropyl-l,2,4-oxadiazole, 

5-(4-(3-(4-(5,5-dimethyl-4,5-dihydrooxazol-2-yl)-3,5-difluorophenoxy)propyl)piperid 

in-1 -yl)-3 -isopropyl-1,2,4-oxadiazole, 

10 3-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-met 

hyl-1,2,4-oxadiazole, 

3-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-prop 

yl-l,2,4-oxadiazole, 

3-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-isop 

15 ropyl-l,2,4-oxadiazole, 

5-(tert-butyl)-3-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorop 

henyl)-1,2,4-oxadiazole, 

(3-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-l,2,4-

oxadiazol-5-yl)methanol, 

20 2-(3 -(4-(3-( 1 -(5 -ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-1,2, 

4-oxadiazol-5-yl)ethan-l-ol, 

(S)-1 -(3 -(4-(3 -(1 -(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl) 

-1,2,4-oxadiazol-5-yl)propan-1 -ol, 

(R)-1 -(3 -(4-(3 -(1 -(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl) 

25 -1,2,4-oxadiazol-5-yl)propan-2-ol, 

(S)-l-(3-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl) 

-l,2,4-oxadiazol-5-yl)propan-2-ol, 

2-(3 -(4-(3 -(1 -(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-1,2, 

4-oxadiazol-5 -yl)-2-methylpropan-1 -ol, 

30 3-(2,6-difluoro-4-(3-(l-(5-propylpyrimidin-2-yl)piperidin-4-yl)propoxy)phenyl)-5-iso 

propyl-1,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(5-pentylpyrimidin-2-yl)piperidin-4-yl)propoxy)phenyl)-5-iso 

propyl-1,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(5-(trifluoromethyl)pyrimidin-2-yl)piperidin-4-yl)propoxy)ph 
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enyl)-5-isopropyl-1,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l1(5-methoxypyrimidin-2-yl)piperidin-4-yl)propoxy)phenyl)-5-i 

sopropyl-l,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(5-isopropoxypyrimidin-2-yl)piperidin-4-yl)propoxy)phenyl)-

5 5-isopropyl-1,2,4-oxadiazole, 

3-(4-(3-(l-(5-chloropyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-iso 

propyl-1,2,4-oxadiazole, 

3-(4-(3-(l-(5-bromopyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-iso 

propyl-1,2,4-oxadiazole, 

10 3-(2,6-difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidin-

4-yl)propoxy)phenyl)-5-methyl-l,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidin-

4-yl)propoxy)phenyl)-5-ethyl-l,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidin-

15 4-yl)propoxy)phenyl)-5-isopropyl-1,2,4-oxadiazole, 

5-(sec-butyl)-3-(2,6-difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-

yl)piperidin-4-yl)propoxy)phenyl)-1,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidin-

4-yl)propoxy)phenyl)-5-(methoxymethyl)-1,2,4-oxadiazole, 

20 (S)-1 -(3-(2,6-difluoro-4-(3-( 1 -(5-(5-isobutyl-1,2,4-oxadiazol-3-yl)pyrimidin-2-yl)pip 

eridin-4-yl)propoxy)phenyl)-1,2,4-oxadiazol-5-yl)propan-1 -ol, 

2-(3-(2,6-difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidi 

n-4-yl)propoxy)phenyl)-l,2,4-oxadiazol-5-yl)-2-methylpropan-l-ol, 

3 -(4-(3 -(1 -(5 -chloropyrazin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5 -isopr 

25 opyl-1,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(5-(trifluoromethyl)pyridin-2-yl)piperidin-4-yl)propoxy)phen 

yl)-5-isopropyl-l,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(3-isopropyl-l,2,4-oxadiazol-5-yl)piperidin-4-yl)propoxy)phe 

nyl)-5-methyl-1,2,4-oxadiazole, 

30 3-(2,6-difluoro-4-(3-(l-(3-isopropyl-l,2,4-oxadiazol-5-yl)piperidin-4-yl)propoxy)phe 

nyl)-5-isopropyl-l,2,4-oxadiazole, 

(3-(2,6-difluoro-4-(3-(l-(3-isopropyl-l,2,4-oxadiazol-5-yl)piperidin-4-yl)propoxy)ph 

enyl)-l,2,4-oxadiazol-5-yl)methanol, 

2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-met 
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hyl-1,3,4-oxadiazole, 

2-ethyl-5-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl 

)-1,3,4-oxadiazole, 

2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-isop 

5 ropyl-1,3,4-oxadiazole, 

5-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-N-iso 

propyl-1,3 ,'4-oxadiazol-2-amine, 

2-(2,6-difluoro-4-(3-(l-(5-(trifluoromethyl)pyrimidin-2-yl)piperidin-4-yl)propoxy)ph 

enyl)-5-methyl-1,3,4-oxadiazole, 

10 2-(2,6-difluoro-4-(3-(l-(5-(trifluoromethyl)pyrimidin-2-yl)piperidin-4-yl)propoxy)ph 

enyl)-5-ethyl-l,3,4-oxadiazole, 

2-(2,6-difluoro-4-(3-(l-(5-(trifluoromethyl)pyrimidin-2-yl)piperidin-4-yl)propoxy)ph 

enyl)-5-isopropyl-l,3,4-oxadiazole, 

2-(4-(3-(l-(5-ehloropyrazin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-meth 

15 yl-1,3,4-oxadiazole, 

2-(4-(3-(l-(5-chloropyrazin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-ethyl 

-1,3,4-oxadiazole, 

2-(4-(3 -(1 -(5-chloropyrazin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-isopr 

opyl-1,3,4-oxadiazole, 

20 5-(4-(3-(3,5-difluoro-4-(5-methyl-l,3,4-oxadiazol-2-yl)phenoxy)propyl)piperidin-l-y 

l)-3-propyl-1,2,4-oxadiazole, 

5-(4-(3-(3,5-difluoro-4-(5-ethyl-l,3,4-oxadiazol-2-yl)phenoxy)propyl)piperidin-l-yl)-

3-propyl-l,2,4-oxadiazole, 

5-(4-(3-(3,5-difluoro-4-(5-isopropyl-l,3,4-oxadiazol-2-yl)phenoxy)propyl)piperidin-l 

25 -yl)-3-propyl-1,2,4-oxadiazole, 

5-(4-(3-(3,5-difluoro-4-(5-methyl-l,3,4-oxadiazol-2-yl)phenoxy)propyl)piperidin-l-y 

l)-3-isopropyl-1,2,4-oxadiazole, 

5-(4-(3 -(4-(5-ethyl-1,3,4-oxadiazol-2-yl)-3,5-difluorophenoxy)propyl)piperidin-1 -yl)-

3-isopropyl-1,2,-4-oxadiazole, 

30 5-(4-(3-(3,5-difluoro-4-(5-isopropyl-l,3,4-oxadiazol-2-yl)phenoxy)propyl)piperidin-l 

-yl)-3-isopropyl-1,2,4-oxadiazole, 

5-(4-(3-(3,5-difluoro-4-(5-methyl-l,3,4-oxadiazol-2-yl)phenoxy)propyl)piperidin-l-y 

l)-3-(2,2,2-trifluoroethyl)-1,2,4-oxadiazole, 

3-(4-(3-(3,5-difluoro-4-(5-isopropyl-l,3,4-oxadiazol-2-yl)phenoxy)propyl)piperidin-l 
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-yl)-5-isopropyl-1,2,4-oxadiazole, 

2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-isop 

ropyl-1,3,4-thiadiazole, 

2-(2,6-difluoro-4-(3-(l-(5-propylpyrimidin-2-yl)piperidin-4-yl)propoxy)phenyl)-5-iso 

5 propyl-1,3,4-thiadiazole, 

2-(2,6-difluoro-4-(3-(l-(5-pentylpyrimidin-2-yl)piperidin-4-yl)propoxy)phenyl)-5-iso 

propyl-1,3,4-thiadiazole, 

2-(2,6-difluoro-4-(3-(l-(5-fluoropyrimidin-2-yl)piperidin-4-yl)propoxy)phenyl)-5-iso 

propyl-1,3,4-thiadiazole, 

10 2-(2,6-difluoro-4-(3-(l-(5-(trifluoromethyl)pyrimidin-2-yl)piperidin-4-yl)propoxy)ph 

enyl)-5-isopropyl-1,3,4-thiadiazole, 

2-(2,6-difluoro-4-(3-(l-(5-(trifluoromethyl)pyridin-2-yl)piperidin-4-yl)propoxy)phen 

yl)-5-isopropyl-1,3,4-thiadiazole and 

4-ethyl-2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl 

15 )thiazole. 

Meanwhile, the compound represented by the Chemical Formula 1 may have an 

asymmetric carbon center, and if having the asymmetric carbon center, may exist as an optical 

isomer, a diastereomer or a recemate, and all forms of isomers including these may be also 

within the scope of the compound according to one embodiment of the present invention. 

20 Further, a pharmaceutically acceptable salt of the compound represented by the 

Chemical Formula 1, or a pharmaceutically acceptable salt of the isomers of the compound 

represented by the Chemical Formula 1 may be also within the scope of the compound of the 

above described one embodiment. For example, non-limiting examples of the 

pharmaceutically acceptable salt of the compound represented by the Chemical Formula 1 or 

25 the isomer thereof may include a salt with an inorganic acid such as hydrochloric acid, 

hydrobromic acid, phosphoric acid or sulfuric acid; a salt with an organic carboxylic acid such 

as acetic acid, trifluoroacetic acid, citric acid, maleic acid, oxalic acid, succinic acid, benzoic 

acid, tartaric acid, fumaric acid, mandelic acid, ascorbic acid or malic acid, or a salt with a 

sulfonic acid such as methane sulfonic acid or p-toluene sulfonic acid; a salt with an alkali 

30 metal such as sodium, potassium or lithium; a salt with various acids known to be capable of 

forming other pharmaceutically acceptable salts, or the like. 

The compound within the scope of the compound of the above Chemical Formula 1 

may represent an excellent GPR119 agonistic activity, and accordingly represent a 

hypoglycemic action and a positive effect on pancreatic beta cells, thereby being more 
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effectively used to treat various metabolic diseases. 

As described above, the present inventors newly synthesized the compound of the 

Chemical Formula 1 having a GPR119 agonistic activity, and a pharmaceutical composition 

including the compound having a G protein-coupled receptor (GPR119) agonistic activity 

may have an effective hypoglycemic action and a positive effect on pancreatic beta cells, and 

also represent an effect of improving lipid metabolism which is a chronic cardiovascular risk 

factor, thereby being effective in the treatment and/or prevention of a metabolic disease. 

The agonistic activity to GPR119 may increase secretion of glucagon-like peptide 

(GLP-1) or stability of secreted GLP-1 to represent anti-obesity and anti-diabetic efficacy 

mediated by the action of endogenous incretin. 

Accordingly, another embodiment of the present invention provides a pharmaceutical 

composition including the above compound, the isomer thereof or the pharmaceutically 

acceptable salt thereof as an effective component. More preferably, the pharmaceutical 

composition may be for treatment or prevention of a metabolic disease. More preferably, the 

metabolic disease may be selected from the group consisting of diabetes, obesity, 

hypertension, a cardiovascular disease, a hemostatic disorder and dyslipidemia. 

A pharmaceutical composition including the compound represented by the Chemical 

Formula 1, the isomer thereof or the pharmaceutically used salt thereof, as an effective 

component may be used in the form of a general medicinal preparation. The medicinal 

preparation may be administered in various formulations such as oral and parenteral 

formulation, and the formulation may be variously determined depending on usage. 

If the composition is formulated into various oral and parenteral formulations, it may 

be prepared using a generally used excipient such as a filler, a diluent, a bulking agent, a 

binder, a wetting agent, a disintergrating agent, a surfactant. 

A solid preparation for oral administration may include tablets, pills, powders, 

granules, capsules, and the like, and the solid preparation may be prepared by mixing the 

compound represented by the Chemical Formula 1, the isomer thereof, or the 

pharmaceutically acceptable salt thereof with at least one excipient, for example, starch, 

calcium carbonate, sucrose or lactose, gelatin, and the like. Further, in addition to a simple 

excipient, a lubricant such as magnesium stearate and talc may be used. 

Further, a liquid preparation for oral administration may be suspensions, oral liquids, 

emulsions, syrups, and the like, and include various excipients, for example, a wetting agent, 

a sweetener, an aromatic, a preservative, and the like, in addition to water and liquid paraffin 

which are a simple diluent to be commonly used. 
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The preparation for parenteral administration includes a sterile aqueous solution, a 

non-aqueous solvent, a suspension, an emulsion, a freeze-dried preparation, a suppository and 

the like. As the non-aqueous solvent and the suspension solvent, propylene glycol, 

polyethylene glycol, a vegetable oil such as an olive oil, injectable ester such as ethyl oleate, 

5 and the like may be used. As a base of the suppository, witepsol, microgol, tween 61, cacao 

butter, laurin butter, glycerogelatin, and the like may be used. 

Further, the pharmaceutical composition of the present invention including the 

compound represented by the Chemical Formula 1, the isomer thereof or a pharmaceutically 

acceptable salt thereof as an effective component may have an effective amount in a dosage 

10 range of about 0.1 to about 1,000 mg. A dosage or dose may be administered in various 

dosages and methods, for example, in divided dosages from once to several times a day 

depending on a patient's weight, age, sex, a health condition, diet, administration time, an 

administration method, an excretion rate, and severity of a disease. 

15 preparing the compound of Chemical Formula 1 of the above described one embodiment, 

including introducing a B group to a nitrogen group of piperidine of a compound of following 

Chemical Formula 2 to prepare a compound of following Chemical Formula 4; and 

introducing a compound of following Chemical Formula 12 to a hydroxyl group of the 

compound of the Chemical Formula 4: 

20 [Chemical Formula 1] 

Meanwhile, yet another embodiment of the present invention provides a method for 

[Chemical Formula 2] 

JH 
HO 

[Chemical Formula 4] 

25 
[Chemical Formula 12] 
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X OH 

A 
X 

wherein 

A is oxadiazole, dihydrooxazole, thiazole or thiadiazole, optionally substituted by one 

or more substituents selected from the group consisting of hydrogen, halogen, C1-C6 straight 

5 chain or branched chain alkyl and C1-C6 alcohol, the alkyl or alcohol group being optionally 

substituted by hydrogen, halogen or a C1-C6 alkoxy group; 

B is pyridine, pyrimidine, pyrazine or oxadiazole, optionally substituted by one or 

more substituents selected from the group consisting of hydrogen, halogen, C1-C6 straight 

chain or branched chain alkyl, C1-C6 alcohol, C1-C6 alkoxy and an oxadiazole group, the 

10 alkyl, alcohol, alkoxy or oxadiazole group being optionally substituted by hydrogen, halogen 

or a C1-C6 alkyl or C1-C6 alkoxy group; and 

X is independently F, CI, Br or I. 

In the method for preparing the compound of the Chemical Formula 1, a reaction 

order of the step to introduce a B group to a nitrogen group of piperidine of a compound of 

15 the Chemical Formula 2, and the step to introduce the compound of the Chemical Formula 12 

to a hydroxyl group of the compound of the Chemical Formula 4 is not limited, and thus, the 

compound of the Chemical Formula 12 may be introduced first to the hydroxyl group of the 

compound of the Chemical Formula 2, and the B group may be introduced first to the nitrogen 

group of piperidine. 

20 Preferably, the step to introduce the compound of the Chemical Formula 12 to the 

hydroxyl group of the compound of the Chemical Formula 4 may include reacting the 

compound of the Chemical Formula 4 and a compound of following Chemical Formula 12a; 

and converting A' into A: 

wherein 

A' is a cyano group, a carboxyl group, an ester group, a ketone group or halogen. 

More preferably, the step to react the compound of the Chemical Formula 4 and the 

compound of the Chemical Formula 12a may include introducing a methane sulfonyl group to 

[Chemical Formula 12a] 

25 F 
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the hydroxyl group of the Chemical Formula 4; and reacting the compound of the Chemical 

Formula 4 to which the methane sulfonyl group is introduced with the compound of the 

Chemical Formula 12a. 

The step to introduce a methane sulfonyl group to the hydroxyl group of the 

5 Chemical Formula 4 may include reacting the compound of the Chemical Formula 4 with a 

compound selected from the group consisting of methane sulfonyl chloride, p-toluene 

sulfonyl chloride and trichloromethane sulfonyl chloride. 

When the compound of the Chemical Formula 4 is reacted with methane sulfonyl 

chloride, p-toluene sulfonyl chloride or trichloromethane sulfonyl chloride, a methane 

10 sulfonyl group may be introduced to the hydroxyl group of the Chemical Formula 4, and more 

preferably, methane sulfonyl chloride may be used. Conditions in the above reaction such as 

reaction temperature and reaction time may be appropriately controlled depending on an 

amount of the reactants, ambient conditions, and the like, however, the methane sulfonyl 

group may be more efficiently introduced by for example, a reaction at a temperature of -10 to 

15 10°C, or at about 0°C for 10 minutes to 3 hours under a solvent of dichlororomethane (MC). 

Next, the compound of the Chemical Formula 4 to which the methane sulfonyl group 

is introduced may be reacted with the compound of the Chemical Formula 12a. 

Specifically, the compound of the Chemical Formula 4 in which the methane sulfonyl 

group is introduced to the hydroxyl group in the previous step may be subjected to a coupling 

20 reaction with the hydroxyl group of the compound of the Chemical Formula 12a, thereby 

carrying out a reaction with the compound of the Chemical Formula 12a. 

The coupling reaction may be carried out in the presence of one or more bases 

selected from the group consisting of sodium carbonate, calcium carbonate, potassium 

carbonate and cesium carbonate; and one or more solvents selected from the group consisting 

25 of methyl sulfoxide, dimethyl formamide, N-methylpyrrolidin-2-on, tetrahydrofuran and 

1,4-dioxane. As the base, potassium carbonate may be preferably used, and as the solvent, 

dimethyl formamide may be preferably used. Conditions such as the reaction temperature 

and the reaction time of the coupling reaction may be appropriately controlled depending on 

an amount of the reactants, ambient conditions, and the like, however, for example, may be 

30 carried out at a temperature range of 50°C to 100°C for 5 to 24 hours. 

Next, A' of the Chemical Formula 12a may be converted into A. The conversion 

step may be carried out using an appropriate process depending on the kind of A, and more 

specifically, using the following process. 
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The compound wherein A is , may be prepared by a method 

comprising: 

oxidizing the compound of the Chemical Formula 12a wherein A' is a carboxyl group 

or an ester group to prepare carboxylic acid; reacting the carboxylic acid with aminoethanol 

of following Chemical Formula 13 to introduce a compound of following Chemical Formula 

14 to A' of the Chemical Formula 12a; and cyclizing the compound prepared in the previous 

step. 

[Chemical Formula 13] 

R1R1 o 

wherein Ri is as defined in the Chemical Formula 1. 

The oxidation step may be carried in methyl alcohol, ethyl alcohol, tetrahydrofuran, 

1,4-dioxane or the like as a solvent, by using an aqueous sodium hydroxide solution, an 

aqueous potassium hydroxide solution or the like, and the reaction may be carried out at 0°C 

to 80°C for 1 to 5 hours. Thereafter, acidification with an aqueous HC1 solution is carried 

out. 

Further, the reaction with the aminoethanol may be carried out in methyl alcohol, 

ethyl alcohol, tetrahydrofuran, 1,4-dioxane or the like as a solvent, by adding 

l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC.HC1) and 

hydroxybenzotriazole to perform a reaction at 10 to 40°C for 5 minutes to 3 hours, and then 

adding triethylamine and aminoethanol to perform a reaction at 10 to 40°C for 1 to 10 hours. 

Thereafter, the cyclization step may be carried out by reacting triphenylphosphine 

and 2,3-dichloro-5,6-dicyano-l,4-benzoquinone at 10 to 40°C for 0 minute to 3 hours under a 

dichloromethane (MC) solvent. 

Ri R! 

[Chemical Formula 14] 

Further, the compound wherein A is R2 , may be prepared by a method 
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comprising: 

reacting the compound of the Chemical Formula 12a wherein A' is a cyano group 

with hydroxylamine to introduce a compound of following Chemical Formula 15 to A' of the 

Chemical Formula 12a; and reacting a compound prepared in the previous step and a 

5 compound of following Chemical Formula 16. 

[Chemical Formula 15] 

H ^ 
HO'VX 

NH 

[Chemical Formula 16] 

0 

R2^LG 

10 wherein R2 is identical to R2 of the Chemical Formula 1; and LG is a leaving group. 

The reaction with hydroxylamine may be carried out in methyl alcohol, ethyl alcohol, 

tetrahydrofuran or 1,4-dioxane as a solvent, at 80 to 150°C for 1 to 10 hours. 

Further, the reaction with the compound of the Chemical Formula 16 may be carried 

out by performing a first reaction at 10 to 40°C for 10 minutes to 3 hours under a 

15 dichloromethane (MC) solvent together with triethylamine, and then a second reaction at 100 

to 200°C for 1 to 10 hours. LG of Chemical Formula 16 is a functional group to depart 

during the reaction, and may be more specifically halogen, and still more specifically CI, but 

not limited thereto. 

N'x X y-o 
Further, the compound wherein A is R3 , may be prepared by a method 

20 comprising: 

oxidizing the compound of the Chemical Formula 12a wherein A' is a carboxyl group 

or an ester group to prepare carboxylic acid; reacting the carboxylic acid with hydrazine to 

introduce a compound of following Chemical Formula 17 to A' of the Chemical Formula 12a; 

and reacting a compound prepared in the previous step with a compound of following 

25 Chemical Formula 18 or 19. 

[Chemical Formula 17] 

H2N-VX 
o 

[Chemical Formula 18] 
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[Chemical Formula 19] 
R3-N=C=0 

wherein R3 is as defined in the Chemical Formula 1. 

The oxidation step may be carried in methyl alcohol, ethyl alcohol, tetrahydrofuran, 

1,4-dioxane or the like as a solvent, by using an aqueous sodium hydroxide solution, an 

aqueous potassium hydroxide solution or the like, and the reaction may be carried out at 0°C 

to 80°C for 1 to 5 hours. Thereafter, acidification with an aqueous HC1 solution is carried 

out. 

The reaction with the hydrazine may be carried out in dichloromethane (MC) as a 

solvent, by adding l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC.HC1) 

and hydroxybenzotriazole to perform a reaction at 10 to 40°C for 5 minutes to 3 hours, and 

then adding hydrazine to perform a reaction at 10 to 40°C for 1 to 10 hours. 

Further, the reaction step with the compound of the Chemical Formula 18 may be 

carried out by adding a reactant obtained from the previous step to the solution of the 

Chemical Formula 18 to perform a reaction at 100 to 200°C for 1 to 10 hours, and the reaction 

step with the compound of the Chemical Formula 19 may be carried out by dissolving the 

compound of the Chemical Formula 17 obtained in the previous step in an aqueous solution, 

and then adding triethylamine and the compound of the Chemical Formula 19 to perform a 

reaction at 100 to 200°C for 1 to 12 hours. 

oxidizing the compound of the Chemical Formula 12a wherein A' is a carboxyl group 

or an ester group to prepare carboxylic acid; reacting the carboxylic acid with hydrazide to 

introduce a compound of following Chemical Formula 20 to A' of the Chemical Formula 12a; 

and reacting the compound prepared in the previous step with a compound of following 

Chemical Formula 21 (Lawessen's reagent). 

[Chemical Formula 20] 

Further, the compound wherein A is , may be prepared by a method 

comprising: 
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[Chemical Formula 21] 

O 

wherein R5 is as defined in the Chemical Formula 1. 

The oxidation step may be carried in methyl alcohol, ethyl alcohol, tetrahydrofuran, 

1,4-dioxane or the like as a solvent, by using an aqueous sodium hydroxide solution, an 

aqueous potassium hydroxide solution or the like, and the reaction may be carried out at 0°C 

to 80°C for 1 to 5 hours. Thereafter, acidification with an aqueous HC1 solution is carried 

out. 

The reaction step with the hydrazide may be carried out in dichloromethane (MC) as 

a solvent, by adding l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride 

(EDC.HC1) and hydroxybenzotriazole to perform a reaction at 10 to 40°C for 5 minutes to 3 

hours, and then adding hydrazide to perform a reaction at 10 to 40°C for 1 to 18 hours. 

Further, the reaction step with the compound of the Chemical Formula 21 may be 

carried out by dissolving the compound of the Chemical Formula 20 obtained in the previous 

step in xylene, and then adding the compound of the Chemical Formula 21 to perform a 

reaction at 100 to 200°C for 10 minutes to 2 hours. 

oxidizing the compound of the Chemical Formula 12a wherein A' is a carboxyl group 

or an ester group to prepare carboxylic acid; reacting the carboxylic acid and thionyl chloride 

to introduce a structure of following Chemical Formula 22 to A' of the Chemical Formula 

12a; converting the structure of the Chemical Formula 22 into amide structure of following 

Chemical Formula 23; reacting the obtained compound with the compound of the Chemical 

Formula 21 (Lawessen's reagent) to be converted into a compound having thioamide structure 

of following Chemical Formula 24; and reacting the obtained compound with a compound of 

following Chemical Formula 25. 

[Chemical Formula 22] 

Further, the compound wherein A is , may be prepared by a method 

comprising: 

cV\ 

O 

[Chemical Formula 23] 
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H2N. 
o 

[Chemical Formula 24] 

H2N^A 
s 

[Chemical Formula 25] 

R6~ 
"LG 

5 O 

wherein R.6 is identical to R.6 of the Chemical Formula 1; and LG is a leaving group. 

The oxidation step may be carried in methyl alcohol, ethyl alcohol, tetrahydrofuran, 

1,4-dioxane or the like as a solvent, by using an aqueous sodium hydroxide solution, an 

aqueous potassium hydroxide solution or the like, and the reaction may be carried out at 0°C 

10 to 80°C for 1 to 5 hours. Thereafter, acidification with an aqueous HC1 solution is carried 

out. 

The step to introduce the compound of the Chemical Formula 22 may be carried out 

by adding thionyl chloride under a dichloromethane solvent at 0°C to 80°C for 1 to 5 hours 

The step to introduce the compound of the Chemical Formula 23 may be carried out 

15 at 10 to 40°C for 1 to 3 hours by dissolving the compound of the Chemical Formula 21 

obtained in the previous step in benzene, and then adding sodium hydroxide and ammonium 

chloride. 

The step to introduce the compound of the Chemical Formula 24 may be carried out 

by dissolving the compound of the Chemical Formula 23 obtained in the previous step in 

20 tetrahydrofuran, and then adding the compound of the Chemical Formula 21 thereto, to 

perform a reaction at 10 to 60°C for 1 to 3 hours. 

Further, the reaction step with the compound of the Chemical Formula 25 may be 

carried out by dissolving the compound of the Chemical Formula 24 obtained in the previous 

step in ethanol, and then adding the compound of the Chemical Formula 25 thereto, to 

25 perform a reaction at 70 to 100°C for 1 to 6 hours. 

Besides, A' may be converted into various A groups through conventional processes 

in the art, which are shown specifically in the following Examples. 

Further, the step to introduce the B group to the nitrogen group of piperidine of the 

compound of the Chemical Formula 2 may be carried out by reacting the nitrogen group of 

30 piperidine with a suitable intermediate compound such as halogen-substituted pyrimidine, 

halogen-substituted pyridine, or a cyano group, and synthesizing the desired B group through 
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a conventional process in the art. The specific processes thereof will be described in the 

following Examples. 

[Advantageous Effect] 

The novel compound, the isomer thereof, or the pharmaceutically acceptable salt 

thereof of the present invention represents a GPR119 agonistic activity, and thus, may be used 

in the treatment and/or prevention of a metabolic disease such as diabetes usefully. More 

specifically, through the GPR119 agonistic activity, effective hypoglycemic action and a 

positive effect on pancreatic beta cells may be generated, and also lipid metabolism which is a 

chronic cardiovascular risk factor may be improved. 

[Mode for Invention] 

Hereinafter, the present invention will be described in detail by the following 

Examples, in order to give an understanding of the invention. However, those Examples are 

only for illustrating the present invention, and do not limit the scope of the present invention 

thereto. The Examples of the present invention are provided in order to more completely 

explain the present invention to a person skilled in the art. 

According to one exemplary embodiment, an example of the method for preparing 

the compound of the Chemical Formula 1, including introducing the B group to the nitrogen 

group of piperidine of the compound of the Chemical Formula 2 to prepare the compound of 

the Chemical Formula 4, and introducing the compound of the Chemical Formula 12 to the 

hydroxyl group of the compound of the Chemical Formula 4, is as summarized in following 

Reaction Formulae 1 to 3. 

However, those Reaction Formulae 1 to 3 represent only a summarized example of a 

method for preparing the compound of the present invention, and the methods for preparation 

of other embodiments are not limited thereto. 

[Reaction Formula 1] 
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NH 
HO„ 

chemical formula 2 

^ ;CN 

chemical formula 3 

r^N'8 

chemical formula 4 

HO, 

chemical formula 6 

[Reaction Formula 2] 

MsO 

chemical formula 5 
chemical formula 8 

[Reaction Formula 3] 

chemical formula 7 

,Boc 

'N 

chemical formula 5 

,Bac 

MsOs 

chemical formula 7 

chemical formula 1 

.Boc 

chemical formula 10 

..B 

chemical formula 1 
chemical formula 9 F chemical formula 11 

The compounds synthesized in the following Preparation Examples were identified 

by nuclear magnetic resonance spectrum, and mass spectrometry. 

<Preparation Example 1> Preparation of 

10 (R)-5-(4-(3(3,5-difluoro-4-(4-methyl-4,5-dihydrooxazol-2-yl)phenoxy)propyl)piperidine-

l-yl)-3-isopropyl-l,2,4-oxadiazole 
(Step 1-1) Preparation of 4-(3-hvdroxypropyl)piperidine-l-carbonitrile (Chemical 

Formula 3) 
XN 

HO. 
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3-(Piperidin-4-yl)propan-l-ol hydrochloride of the Chemical Formula 2 (10 g, 69.8 

mmol) was dissolved in a mixed solution of dichloromethane (MC, 75.0 ml) and water (55.0 

ml); sodium bicarbonate (NaHCC>3, 16.36 g, 195.0 mmol) was added thereto; then cyanic 

bromide (6.48 g, 61.2 mmol) was added thereto; and stirring was carried out at room 

5 temperature for 15 hours. An excess amount of an aqueous ammonium chloride solution 

was added thereto; extraction was carried out with dichloromethane; and then washing was 

carried out with brine. Moisture was removed from an organic layer with MgS04, and the 

organic layer was filtered and concentrated under reduced pressure, thereby obtaining the 

desired form of the compound, 4-(3-hydroxypropyl)piperidin-l-carbonitrile in a quantitative 

10 yield, which was used in the next reaction without purification. 

15 (125 ml), and a 50% aqueous hydroxyamine solution (18 ml) and sodium hydroxide (5.4 g, 

135 mmol) were added thereto. The reaction solution was heated to be stirred under a reflux 

condition for 2 hours, and then concentrated under reduced pressure, diluted with water, and 

extracted with EA. Moisture was removed from an organic layer with MgS04, and the 

organic layer was filtered and concentrated under reduced pressure, thereby obtaining the 

20 desired form of the compound, N-hydroxyisobutylimidamide in a quantitative yield, which 

was used in the next reaction without purification. 

[M+l]+= 103.1 m/z(ESI). 

(Step 1-3) Preparation of 

3 -(1 -(3 -isopropyl-1,2,4-oxadiazol-5-yl)piperidin-4-yl)propan-1 -ol 

4-(3-Hydroxypropyl)piperidin-l-carbonitrile of the Chemical formula 3 synthesized 

in the above step 1-1 (11.67 g, 69.4 mmol), and N-hydroxyisobutylimidamide synthesized in 

the above step 1-2 (8.5 g, 83.0 mmol) were dissolved in diethylether (150 ml), and then a 1M 

zinc chloride diethyl ether solution (90 ml, 90 mmol) was added thereto, and stirred at room 

30 temperature for 40 minutes. The stirred reaction solution was heated at 100°C to evaporate 

100 ml or more of diethyl ether, and then ethanol (200 ml) was added thereto. Thereafter, 

[M+l]+=169.1 m/z(ESI). 

(Step 1-2) Preparation of N-hydroxyisobutylimidamide 

HO-KILJ 

Isobutyronitrile (Chemical Formula 15, 6.22 g, 90 mmol) was dissolved in ethanol 

25 
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concentrated hydrochloric acid (4.21 ml, 139 mmol) was dropped thereto, stirring was carried 

out at 100°C for 15 hours. The reaction solution was concentrated under reduced pressure, 

diluted with water, and extracted with EA. Moisture was removed from an organic layer with 

MgSC>4, and the organic layer was filtered and concentrated under reduced pressure. The 

5 residue was purified with silica gel column chromatography to obtain the desired form of the 

compound, 3-(l-(3-isopropyl-l,2,4-oxadiazol-5-yl)piperidin-4-yl)propan-l-ol (14.3 g, 56.4 

mmol) in a yield of 81%. 

'H NMR(400MHZ, CDC13) 5 4.09(d, 2H, J = 12.8Hz), 3.62(t, 2H, J = 6.8Hz), 2.99(t, 

2H, J = 13.2Hz), 2.85(m, 1H, J = 6.8Hz), 1.75(d, 2H, J = 12.4Hz), 1.56(m, 2H), 1.46(m, 1H), 

10 1.33(m, 2H), 1.25(d, 6H, J = 6.8Hz), 1.20(m, 2H)); [M+l]+=254.2 m/z(ESI). 

(Step 1-4) Preparation of 3-n-(3-isopropvl-l,2,4-oxadiazol-5-yl)piperidin-4-vl)propyl 

methane sulfonate 

15 above step 1-3 (108.9 g, 0.43 mol) was dissolved in MC, and cooled down to 0°C. 

Triethylamine (89.1 ml, 0.64 mol) and methane sulfonyl chloride (39.7 ml, 0.51 mol) were 

slowly dropped to the reaction solution. The reaction solution was stirred at room 

temperature for 1 hour, diluted with MC, and washed with water. Moisture was removed 

from an organic layer with MgSC>4, and the organic layer was filtered and concentrated under 

20 reduced pressure, thereby obtaining the desired form of the compound, 

3-(l-(3-isopropyl-l,2,4-oxadiazol-5-yl)piperidin-4-yl)propyl methane sulfonate in a 

quantitative yield. 

[M+l]+ = 332.2 m/z (ESI). 

(Step 1-5) Preparation of methyl 

25 2,6-difluoro-4-( 3 -(1-C3 -isopropyl-1,2,4-oxadiazol-5-vl)propoxv)benzoate 

MsO 

3-(l-(3-Isopropyl-l,2,4-oxadiazol-5-yl)piperidin-4-yl)propan-l-ol synthesized in the 

O F 

Methyl 2,6-difluoro-4-hydroxybenzoate (111.9 g, 0.59 mol) was dissolved in 

N,N-dimethyl formamide (DMF, 2 L), and 
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3-(l-(3-isopropyl-l,2,4-oxadiazol-5-yl)piperidin-4-yl)propyl methane sulfonate synthesized in 

the above step 1-4 (165.7 g, 0.50 mol) and potassium carbonate (K2CO3, 205.6 g, 1.49 mol) 

were added to the reaction solution. The reaction solution was stirred at 60°C for 18 hours, 

and then diluted with water, and extracted with EA. Moisture was removed from an organic 

5 layer with MgS04, and the organic layer was filtered and concentrated under reduced pressure, 

thereby obtaining the desired form of the compound, methyl 

2,6-difluoro-4-(3-(l-(3-isopropyl-l,2,4-oxadiazol-5-yl)propoxy)benzoate in a yield of 85%. 

10 2,6-difluoro-4-(3-f 1 -(3-isopropyl-1 •2.4-oxadiazol-5-vl)piperidin-4-vl)propoxy)benzoic acid 

The compound obtained in the above step 1-5, methyl 

2,6-difluoro-4-(3-(l-(3-isopropyl-l,2,4-oxadiazol-5-yl)propoxy)benzoate (88.9 g, 0.21 mol) 

was dissolved in a 1,4-dioxane solvent (1.5 L), and then a 2N aqueous NaOH solution (312 ml, 

15 0.62 mol) was slowly dropped thereto. The reaction solution was stirred at 80°C for 3 hours, 

and then diluted with water, and a 2N aqueous HC1 solution (800 ml) was added thereto, to 

acidify the solution. A mixed solution was extracted with EA (1.7 L), and then Moisture 

was removed from an organic layer with MgSC>4, and the organic layer was filtered and 

concentrated under reduced pressure, thereby obtaining the desired form of the compound, 

20 2,6-difluoro-4-(3-(l-(3-isopropyl-l ,2,4-oxadiazol-5-yl)piperidin-4-yl)propoxy)benzoic acid in 

a yield of 97%. 

[M+l ]+=410.2m/z(ESI). 

(Step 1-7) Preparation of 

(R)-2.6-difluoro-N-(2-hydroxypropyl)-4-(3-(l-(3-isopropyl-l,2.4-oxadiazol-5-yl)piperidin-4-

25 yl)propoxy)benzamide 

[M+l]+=424.2m/z(ESI). 

(Step 1-6) Preparation of 

O F 

O F 
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10 

15 

20 

25 

2,6-difluoro-4-(3-(l-(3-isopropyl-l,2,4-oxadiazol-5-yl)piperidin-4-yl)propoxy)benzoi 

c acid obtained in the above step 1-6 (0.41 g, 0.001 mol) was dissolved in THF, and 

l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC.HC1, 0.38 g, 0.002 mol) 

and hydroxybenzotriazole monohydrate (H0Bt..H20, 0.27 g, 0.002 mol) were added thereto. 

After stirring at room temperature for 1 hour, triethylamine (0.42 ml, 0.003 mol) and 

(R)-l-aminopropan-2-ol (0.38 g, 0.005 mol) were added thereto. After stirring at room 

temperature for 4 hours, dilution with water and extraction with EA were carried out. 

Moisture was removed from an organic layer with MgSC>4, and the organic layer was filtered 

and concentrated under reduced pressure, thereby obtaining the desired form of the compound, 

(R)-2,6-difluoro-N-(2-hydroxypropyl)-4-(3-(l-(3-isopropyl-l,2,4-oxadiazol-5-yl)piperidin-4-

yl)propoxy)benzamide in a yield of 85%. 

[M+l ]+=467.2m/z(ESI). 

(Step 1-8) Preparation of 

(R)-5-(4-(3(3,5-difluoro-4-(4-methvl-4.5-dihvdrooxazol-2-vl)phenoxv)propvl)piperidin-l-yl)-

3-isopropyl-1.2,4-oxadiazole (Preparation Example 1) 

Above 

2,6-difluoro-N-(2-hydroxyethyl)-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)p 

iperidin-4-yl)propoxy)benzamide (42.9 mg, 0.092 mmol) was dissolved in MC, and then 

triphenylphosphine (PPh3, 36.2 mg, 0.138 mmol) and 

2,3-dichloro-5,6-dicyano-l,4-benzoquinone (DDQ, 31.3 mg, 0.138 mmol) were added to the 

reaction solution. The reaction solution was stirred at room temperature for 1 hour, diluted 

with EA, and washed with water. The mixed solution was extracted with EA, and then 

Moisture was removed from an organic layer with MgSC>4, the organic layer was filtered and 

concentrated under reduced pressure, and the residue was purified by silica gel column 

chromatography to obtain the desired form of the compound, 

(R)-5-(4-(3(3,5-difluoro-4-(4-methyl-4,5-dihydrooxazol-2-yl)phenoxy)propyl)piperidin-l-yl)-

3-isopropyl-1,2,4-oxadiazole in a yield of 85%. 

'H NMR(600MHz, CDC13) 8 6.45(d, 2H, J = 9.6Hz), 4.48(dd, 1H, J = 9.0Hz, 8.4Hz), 

4.37(m, 1H), 4.12(d, 2H, J = 12.6Hz), 3.94(m, 2H), 3.01(td, 2H, J = 13.2, 2.4Hz), 2.86(q, 1H, 
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J = 7.2Hz), 1.79(m, 4H), 1.50(m, 1H), 1.41(m, 2H), 1.36(d, 3H, J = 6.6Hz), 1.26(d, 6H, J = 

7.2Hz), 1.26(td, 2H, J =18.6Hz, 4.2Hz); [M+l]+=449.2m/z(ESI) 

<Preparation Example 2> Preparation of 

3-(2,6-difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidin-4-yl)p 

ropoxy)phenyl)-5-methyl-l,2,4-oxadiazole 

(Step 2-1) Preparation of 3-(l-(5-bromopvrimidin-2-ynpiperidin-4-vf)propan-l-ol 

3-(Piperidin-4-yl)propan-l-ol of the Chemical Formula 2 (10 g, 69.8 mmol) and 

5-bromo-2-chloropyrimidine (13.5 g, 69.8 mmol) were dissolved in N,N-dimethyl formamide 

(DMF, 10 ml), and then potassium carbonate (K2CO3, 10.6 g, 76.8 mmol) was added thereto, 

and the reaction was carried out at 80°C for 12 hours. The reaction solution was cooled 

down to a room temperature, diluted with water, extracted with ethyl acetate (EA, 150 ml), 

and then washed with brine. Moisture was removed from an organic layer with MgSC>4, and 

the organic layer was filtered and concentrated under reduced pressure. The residue was 

purified with silica gel column chromatography to obtain the desired form of the compound, 

3-(l-(5-bromopyrimidin-2-yl)piperidin-4-yl)propan-l-ol in a yield of 82%. 
lH NMR (400 MHz, CDC13) 8 8.24 (s, 2H), 4.64 (d, 2H, J=15.2Hz), 3.66-3.61 (m, 

2H) 2.86-2.79 (m, 2H) 1.75 (d, 2H, J=12.4Hz), 1.63-1.56 (m, 2H), 1.53-1.50 (m, 1H), 

1.34-1.27 (m, 2H), 1.18-1.11 (m, 2H); [M+l]+ = 300.1 m/z (ESI). 

(Step 2-2) Preparation of 2-(4-(3-hvdroxypropyl)piperidin-l-vl)pyrimidin-5-carbo 

nitrile 

Copper cyanide (KCN, 222 g, 3.0 mol) and copper iodide (Cul, 22 g) were added to 

N-methyl-2-pyrrolidone (NMP, 750 ml), and then heated to 160°C. A solution of 

3-(l-(5-bromopyrimidin-2-yl)piperidin-4-yl)propan-l-ol of Chemical Formula 9 synthesized 

in the above step 2-1 (222.0 g, 0.90 mol) dissolved in NMP (750 ml) was slowly added to the 

reaction solution. After stirring 3 hours, the reaction solution was diluted with EA, and 

washed with water (7500 ml). Moisture was removed from an organic layer with MgSC>4, 

HO 

HO 
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and the organic layer was filtered and concentrated under reduced pressure, thereby obtaining 

the desired form of the compound, 

2-(4-(3-hydroxypropyl)piperidin-l-yl)pyrimidin-5-carbonitrile in a yield of 83%. 

'H NMR (400 MHz, CDC13) 8 8.46 (s, 2H), 4.84-4.81 (m, 2H), 3.67-3.64 (m, 2H), 

2.95-2.90 (m, 2H), 1.84-1.82 (m, 2H), 1.64-1.59 (m, 2H), 1.36-1.33 (m, 2H), 1.29-1.27 (m, 

1H), 1.20-1.13 (m, 2H); [M+l]+ = 247.2 m/z (ESI). 

(Step 2-3) Preparation of 

N-hvdroxy-2-(4-(3-hvdroxvpropyl)piperidin-l-vl)pyrimidin-5-carboxyimideamide 

HO. 

10 2-(4-(3-Hydroxypropyl)piperidin-l-yl)pyrimidin-5-carbonitrile synthesized in the 

above step 2-2 (150.0 g, 0.61 mol) was dissolved in ethanol (1800 ml), and then 

hydroxyamine hydrate (430 g, 6.09 mol) was slowly dropped thereto. The reactant was 

stirred at room temperature for 18 hours, and then concentrated under reduced pressure, and 

water (1000 ml) was added thereto, and the reactant was stirred at 0-10°C for 1 hour. The 

15 produced solid was filtered to obtain the desired form of the compound, 

N-hydroxy-2-(4-(3-hydroxypropyl)piperidin-l-yl)pyrimidin-5-carboxyimideamide in a yield 

of 85%. 

[M+l]+ = 280.2 m/z (ESI). 

(Step 2-4) Preparation of 

20 2-(4-(3 -hydroxypropvDpiperidin-1 - yl)-N-((3 -methvlbutanovDoxy) 

pyrimidin-5-carboxyimideamide 

NH 

HO. 

N-hydroxy-2-(4-(3-hydroxypropyl)piperidin-l-yl)pyrimidin-5-carboxyimideamide 

synthesized in the above step 2-3 (144.1 g, 0.516 mol) was dissolved in pyrimidine (3,000 ml), 

25 and then isovaleric acid (96.1 g, 0.516 mol) was slowly dropped thereto at 0-5°C. The 

reaction solution was stirred for 30 minutes to obtain the desired form of the compound, 

2-(4-(3-hydroxypropyl)piperidin-l-yl)-N-((3-methylbutanoyl)oxy)pyrimidin-5-carboxyimidea 

mide, which was used in the next reaction, without purification. 
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(Step 2-5) Preparation of 

3 -(1 -(5 -(5-isobutyl-1,2.4-oxadiazol-3 -yl)pyrimidin-2-yl)piperidin-4-yl)propan-1 -ol 

HO 

A reaction solution of 

5 2-(4-(3-hydroxypropyl)piperidin-l-yl)-N-((3-methylbutanoyl)oxy)pyrimidin-5-carboxyimidea 

mide synthesized in the above step 2-4 was heated to be stirred under reflux for 18 hours. 

The reaction solution was concentrated under reduced pressure, water (2500 ml) was dropped 

thereto at room temperature for 30 minutes, and then the reaction solution was stirred at 0-5°C 

for 1 hour. The obtained solid was filtered to obtain the desired compound, 

10 3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidin-4-yl)propan-l-ol in a yield 

'H NMR (600 MHz, CDC13) 5 8.89 (s, 2H), 4.86 (d, 2H, J=13.2Hz), 3.66 (t, 2H, 

J=13.2Hz), 2.95-2.90 (m, 2H), 2.80 (d, 2H, J=7.2Hz), 2.28-2.24 (m, 1H), 1.81(d, 2H, 

J=11.4Hz), 1.65-1.61 (m, 2H), 1.60-1.36 (m, 1H), 1.35-1.22 (m, 2H), 1.22-1.15 (m, 2H), 1.04 

15 (d, 6H, J=6.0Hz); [M+l]+ = 345.2 m/z (ESI). 

(Step 2-6) Preparation of 3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-vl)pyrimidin-2-yl) 

piperidin-4-yl)propyl methane sulfonate 

20 synthesized in the above step 2-5 (146.9 g, 0.43 mol) was dissolved in MC, and cooled down 

to 0°C. Triethylamine (89.1 ml, 0.64 mol) and methane sulfonyl chloride (39.7 ml, 0.51 

mol) were slowly dropped to the reaction solution. The reaction solution was stirred at room 

temperature for 1 hour, diluted with EA, and washed with water. Moisture was removed 

from an organic layer with MgSC>4, and the organic layer was filtered and concentrated under 

25 reduced pressure, thereby obtaining the desired form of the compound, 

3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidin-4-yl)propylmethanesulfonat 

e in a quantitative yield. 

of 94%. 

Ms( 

3 -(1 -(5 -(5-isobutyl-1,2,4-oxadiazol-3 -yl)pyrimidin-2-yl)piperidin-4-yl)propan-1 -ol 
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'H NMR (600 MHz, CDCI3) 5 8.90 (s, 2H), 4.87 (d, 2H, J=13.8Hz), 4.24 (t, 2H, 

J=13.2Hz), 3.01 (s, 3H), 2.94-2.90 (m, 2H), 2.80 (d, 2H, J=7.2Hz), 2.27-2.25 (m, 1H), 

1.83-1.79 (m, 4H), 1.59 (m, 1H), 1.41-1.37 (m, 2H), 1.21-1.18 (m, 2H), 1.04 (d, 6H, 

J=6.0Hz); [M+l]+ = 242.2 m/z (ESI). 

(Step 2-7) Preparation of 2,6-difluoro-4-(3-(l-(5-(5-isobutvl-1.2.4-oxadiazol-3-yl) 

Pvrimidin-2-yl)piperidin-4-vl)propoxy)benzonitrile 

2,6-Difluoro-4-hydroxybenzonitrile (6.6 g, 0.042 mol) was dissolved in N,N-dimethyl 

formamide (DMF, 0.3 L), and 

10 3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidin-4-yl)propyl methane 

sulfonate synthesized in the above step 2-6 (15 g, 0.035 mol) and potassium carbonate 

(K2CO3, 14.7 g, 0.11 mol) were added to the reaction solution. The reaction solution was 

stirred at 60°C for 18 hours, and then diluted with water, and extracted with EA. Moisture 

was removed from an organic layer with MgSC>4, and the organic layer was filtered and 

15 concentrated under reduced pressure. The residue was purified with silica gel column 

chromatography to obtain the desired form of the compound, 

2,6-difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidin-4-yl)propox 

y)benzonitrile in a yield of 85%. 

"H NMR (600 MHz, CDC13) 8 8.88 (s, 2H), 6.44 (d, 2H, JHF=10.2Hz), 4.86 (d, 2H, 

20 J=13.2Hz), 3.95-3.93 (m, 2H), 3.89 (s, 3H), 2.94-2.89 (m, 2H), 2.79 (d, 2H, J=7.8Hz), 

2.27-2.22 (m, 1H), 1.85-1.80 (m, 4H), 1.61-1.59 (m, 1H), 1.43-1.39 (m, 2H), 1.23-1.19 (m, 

2H), 1.02 (d, 6H, J=7.2Hz); [M+l]+ = 516.3 m/z (ESI). 

(Step 2-8) Preparation of 

2.6-difluoro-N-hvdroxy-4-( 3 -(1 -(5 -(5 -isobutvl-1,2,4-oxadiazol-3 -vl)pyrimidin-2-yl)piperidin-

25 4-vl)propoxv)benzimideamide 
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2,6-Difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidin-4-y 

l)propoxy)benzonitrile synthesized in the above step 2-7 (5.7 g, 11.81 mmol) was dissolved in 

ethanol (68 ml), and then a 50% aqueous hydroxylamine solution (7.24 ml, 118.1 mmol) was 

added thereto. The reaction solution was stirred at 100°C for 5 hours, then cooled down to 

room temperature, and concentrated to a 1/10 volume. To the concentrate, water (38 ml) 

was dropped, then stirring was carried out for 1 hour, and the produced solid was filtered out 

therefrom, thereby obtaining the desired form of the compound, 

2,6-difluoro-N-hydroxy-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidin-

4-yl)propoxy)benzimideamide in a quantitative yield. 

'H NMR (600 MHz, CDC13) 8 8.88 (s, 2H), 6.44 (d, 2H, JHF=10.2HZ), 4.86 (d, 2H, 

J=13.2Hz), 3.95-3.93 (m, 2H), 3.89 (s, 3H), 2.94-2.89 (m, 2H), 2.79 (d, 2H, J=7.8Hz), 

2.27-2.22 (m, 1H), 1.85-1.80 (m, 4H), 1.61-1.59 (m, 1H), 1.43-1.39 (m, 2H), 1.23-1.19 (m, 

2H), 1.02 (d, 6H, J=7.2Hz); [M+l]+ = 516.3 m/z (ESI). 

(Step 2-9) Preparation of 3-(2.6-difluoro-4-(3-(l-(5-(5-isobutvl-1.2.4-oxadiazol-3-yl) 

pvrimidin-2-vl)piperidin-4-vl)propoxv)phenvl)-5-methyl-1.2,4-oxadiazole (Example 2) 

2,6-Difluoro-N-hydroxy-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)p 

iperidin-4-yl)propoxy)benzimideamide obtained in the above step 2-8 (70 mg, 0.14 mmol) 

was dissolved in N,N-dimethyl formamide (DMF, 4 ml), and then triethylamine (0.023 ml, 

0.16 mmol) and acetyl chloride (0.013 ml, 0.16 mmol) were dropped thereto. The reaction 

solution was stirred at room temperature for 1 hour, and then further stirred at 140°C for 3 

hours. After cooling down to room temperature, the solution was diluted with water, and 
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extracted with EA. Moisture was removed from an organic layer with MgSC>4, and the 

organic layer was filtered and concentrated under reduced pressure. The residue was 

purified with silica gel column chromatography to obtain the desired form of the compound, 

3-(2,6-difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidin-4-yl)prop 

5 oxy)phenyl)-5-methyl-l ,2,4-oxadiazole in a yield of 85%. 

'H NMR (600 MHz, CDC13) 8 8.88 (s, 2H), 6.55 (d, 2H, JHF=10.2HZ), 4.86 (d, 2H, 

J=13.8Hz), 3.95-3.93 (m, 2H), 3.97 (t, 2H, J=13.2Hz), 2.94-2.89 (m, 2H), 2.79 (d, 2H, 

J=7.8Hz), 2.64 (s, 3H), 2.25-2.23 (m, 1H), 1.85-1.81 (m, 4H), 1.56 (m, 1H), 1.44-1.40 (m, 

2H), 1.21-1.19 (m, 2H), 1.02 (d, 6H, J=6.7Hz); [M+l]+ = 540.2 m/z (ESI). 

<Preparation Example 3> Preparation of 

2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-methyl-l 

,3,4-oxadiazole 
(Step 3-1) Preparation of methyl 4-(3-(l-(5-ethylpvrimidin-2-yl)piperidin-4-vl) 

15 propoxvV2.6-difluorobenzoate 

Methyl 2,6-difluoro-4-hydroxybenzoate (1.72 g, 9.16 mmol) was dissolved in 

N,N-dimethyl formamide (DMF, 30 ml), and then 

3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propyl methane sulfonate (3.3 g, 10.08 mmol) and 

20 potassium carbonate (K2CO3, 3.8 g, 27.5 mmol) were added to the reaction solution. The 

reaction solution was stirred at 65°C for 12 hours, and then diluted with water, and extracted 

with EA. Moisture was removed from an organic layer with MgSC>4, the organic layer was 

filtered and concentrated under reduced pressure, and the residue was purified with silica gel 

column chromatography to obtain the desired form of the compound, methyl 

25 4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorobenzoate in a yield of 

'H NMR(400MHz, CDC13) 8 8.13(s, 2H), 6.43(d, 2H, J = 10.8Hz), 4.68(d, 2H, J = 

12.8Hz), 3.93(t, 2H, J = 6.4Hz), 3.88(s, 3H), 2.82(t, 2H, J = 12.8Hz), 2.42(q, 2H, J = 7.6Hz), 

1.79(m, 4H), 1.53(m, 1H), 1.38(m, 2H), 1.19(m, 2H), 1.15(t, 3H, J = 7.6Hz); [M+l]+=420.2 

10 

O F 

93%. 

30 m/z(ESI). 
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(Step 3-2) Preparation of 4-(3-(l-(5-ethvlpyrimidin-2-vl)piperidin-4-vl-propoxv) 

-2,6-difluorobenzoic acid 

Methyl 4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorobenzoate 

synthesized in the above step 3-1 (14.26 g, 34 mmol) was dissolved in ethanol (250 ml), and 

then 2N aqueous sodium hydroxide solution (85 ml, 170 mmol) was added thereto. The 

reaction solution was stirred at 70°C for 15 hours, and then diluted with water, and a 2N 

aqueous HC1 solution was added thereto, to acidify the solution. The mixed solution was 

extracted with EA, moisture was removed from an organic layer with MgSC>4, and the organic 

layer was filtered and concentrated under reduced pressure, thereby obtaining the desired 

form of the compound, 

4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorobenzoic acid in a 

quantitative yield. 

'H NMR (600 MHz, CDC13) 8 8.15(s, 2H), 6.48(d, 2H, J = 8.0Hz), 4.69(d, 2H, J = 

8.8Hz), 3.79(t, 2H, J = 4.4Hz), 2.87(t, 2H, J = 8.4Hz), 2.46(q, 2H, J = 4.4Hz), 1.85(m, 2H), 

1.84(d, 2H, J = 8.4Hz), 1.57(m, 1H), 1.42(m, 2H), 1.24(m, 2H), 1.20(m, 3H); [M+l]+ = 406.2 

m/z (ESI). 

(Step 3-3) Preparation of 4-(3-(l-f5-ethvlpvrimidin-2-vl)piperidin-4-vl)propoxy) 

-2,6-difluorobenzohvdrazide 

4-(3-(l-(5-Ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluoro benzoic acid 

synthesized in the above step 3-2 (12.16 g, 30 mmol) was dissolved in dichloromethane (300 

ml), and then l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (11.5 g, 60 

mmol) and hydroxybenzotriazole (9.19 g, 60 mmol) were added thereto, and stirred at room 

temperature for 30 minutes. Thereafter, hydrazine hydrate (65%, 2.73 ml, 36 mmol) was 

dropped thereto, and then further stirred for 15 minutes. The mixed solution was extracted 

O F 

O F 
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with dichloromethane, moisture was removed from an organic layer with MgSC>4, and the 

organic layer was filtered and concentrated under reduced pressure, thereby obtaining the 

desired form of the compound, 

4-(3-(l -(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorobenzohydrazide in a 

5 quantitative yield, which was used in the next reaction, without purification. 

[M+lf = 420.2 m/z (ESI). 

(Step 3-4) Preparation of 2-(4-(3-(l-(5-ethvlpvrimidin-2-vDpiperidin-4-yl)propoxv) 

-2.6-difluorophenvl)-5-methvl-l,3,4-oxadiazole (Preparation Example 3) 

obtained in the above step 3-3 (12.6 g) was dissolved in triethylorthoacetate (50 ml), and then 

stirred at 120°C for 6 hours. The reaction solution was concentrated under reduced pressure, 

and the residue was purified with silica gel column chromatography, thereby obtaining the 

desired form of the compound, 

15 2-(4-(3 -(1 -(5 -ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-methyl-1,3,4 

-oxadiazole (9.09 g, 20.49 mmol) in a yield of 68%. 

'H NMR(600MHz, CDC13) 5 8.15(appr-s, 2H), 6.57(appr-d, 2H, J = 10.2Hz), 4.69(d, 

2H, J = 11.4Hz), 3.98(t, 2H, J = 6.0Hz), 2.85(appr-t, 2H, J = 5.4Hz), 2.61(s, 3H), 2.44(q, 2H, 

J = 7.8Hz), 1.84(m, 3H), 1.78(d, 2H, J = 12.0Hz), 1.41(m, 2H), 1.22(m, 2H), 1.18(t, 3H, J = 

20 7.8Hz); [M+l]+=444.2 m/z(ESI). 

10 4-(3-(l-(5-Ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluoro benzohydrazide 

(Step 4-1) Preparation of 4-(3-(l-(5-ethvlpyrimidin-2-yl)piperidin-4-yl)propoxv) 

-2.6-difluoro-N'-isobutvrvlbenzohydrazide 
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O F 

4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl-propoxy)-2,6-difluorobenzoic acid 

synthesized in the above step 3-2 of Preparation Example 3> was dissolved in 

dichloromethane (4 ml), and then EDC(70.9 mg, 0.37 mmol) and H0Bt-H20(56.7 mg, 0.37 

5 mmol) were added thereto. After activating at room temperature for 1 hour, 

isobutyrohydrazide (37.8 mg, 0.37 mmol) was dropped thereto, and stirring was carried out 

for 18 hours. After completion of the reaction, the reactant was filtered through celite, and 

then concentrated under reduced pressure to obtain the desired form of the compound, 

4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluoro-N'-isobutyrylbenzohydra 

10 zide in a yield of 88%. 

[M+l]+=490.3 m/z(ESI). 

(Step 4-2) Preparation of 2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-vl)propoxv) 

-2.6-difluorophenvO-5-isopropyl-l,3,4-thiadiazole (Preparation Example 4) 

zohydrazide obtained in the above step 4-1 (22 mg, 0.05 mmol) was dissolved in xylene (4 

ml), Lawesson's reagent (27.3 mg, 0.07 mmol) was added thereto, and stirring was carried out 

at 140°C for 30 minutes. After completion of the reaction, dilution with water, and 

extraction with ethyl acetate were carried out. Moisture was removed from an organic layer 

20 with MgSC>4, the organic layer was filtered and concentrated under reduced pressure, and then 

the residue was purified with silica gel column chromatography, thereby obtaining the desired 

form of the compound, 

2-(4-(3 -(1 -(5 -ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluoro 

phenyl)-5-isopropyl-l,3,4-thiadiazole in a yield of 44%. 

15 4-(3-(l-(5-Ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluoro-N'-isobutyrylben 

25 H NMR (600 MHz, CDC13) 8 8.14 (s, 2H), 6.56 (d, 2H, J=10.4Hz), 4.68 (d, 2H, 



WO 2016/068453 
34 

PCT/KR2015/007715 

J=13.2Hz), 3.96 (t, 2H, J=12.8Hz), 3.50 (m, 1H), 2.83 (td, 2H, J=12.4Hz, 1.6Hz), 2.42 (m, 

2H), 1.81 (m, 4H), 1.52 (m, 1H), 1.44 (d, 6H, J=10.0Hz), 1.40 (m, 2H), 1.20 (m, 2H), 1.16 

(m, 3H); [M+l]+ = 488.3 m/z (ESI). 

4-ethyl-2-(4-(3-(l-(5-ethyIpyrimidin-2-yl)piperidin-4-yI)propoxy)-2,6-difluorophenyl)thia 

zole 

(Step 5-1) Preparation of 4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-vl) 

propoxy)-2.6-difluorobenzoyl chloride 

4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl-propoxy)-2,6-difluorobenzoic acid 

synthesized in the above step 3-2 of <Preparation Example 3> (1.39 g, 3.42 mmol) was 

dissolved in dichloromethane (15 ml), then thionyl chloride (0.75 ml, 10.27 mmol) was 

dropped thereto, and stirring was carried out at 65°C for 4 hours. After completion of the 

15 reaction, dilution with water, extraction with dichloromethane, and then washing with brine 

were carried out. Moisture was removed from an organic layer with MgSCU, and the organic 

layer was filtered and concentrated under reduced pressure, thereby obtaining the desired 

form of the compound, 

4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorobenzoyl chloride in a 

20 quantitative yield. 

[M+l]+=424.2 m/z(ESI). 

(Step 5-2) Preparation of 4-(3-(l-(5-ethvlpyrimidin-2-yl)piperidin-4-vl) 

propoxv)-2,6-difluorobenzamide 

5 Preparation Example 5> Preparation of 

10 O F 

O F 

25 4-(3-( 1 -(5-Ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorobenzoyl chloride 

synthesized in the above step 5-1 (1.46 g, 3.44 mmol) was dissolved in benzene (10 ml), then 
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sodium hydroxide (0.83 g, 20.65 mmol) and ammonium chloride (0.55 g, 10.32 mmol) were 

added thereto, and stirred for 2 hours. After completion of the reaction, dilution with water, 

extraction with ethyl acetate, and then washing with brine were carried out. Moisture was 

removed from an organic layer with MgSC>4, and the organic layer was filtered and 

concentrated under reduced pressure. The concentrated residue was purified with silica gel 

column chromatography to obtain the desired form of the compound, 

4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorobenzamide in a yield of 

'H NMR (400 MHz, CDC13) 8 8.14 (s, 2H), 6.46 (dd, 2H, J=5.2Hz, 15.6Hz), 6.03 (s, 

1H), 5.83 (s, 1H), 4.68 (d, 2H, J=13.2Hz), 3.93 (t, 2H, J=12.8Hz), 2.83 (m, 2H), 2.4 3(m, 2H), 

1.82 (m, 4H), 1.63 (m, 1H), 1.54 (m, 1H), 1.39 (m, 2H), 1.16 (m, 4H); [M+l]+= 405.2 m/z 

(ESI). 

(Step 5-3) Preparation of 4-(3-(l-(5-ethvlpyrimidin-2-vDpiperidin-4-vDpropoxv) 

-2.6-difluorobenzothioamide 

4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorobenzamide 

synthesized in the above step 5-2 (1.17 g, 2.88 mmol) was dissolved in tetrahydrofuran (THF, 

10 ml), then Lawesson's reagent (1.75 g, 4.32 mmol) was added thereto, and stirred at 50°C 

for 3 hours. After completion of the reaction, dilution with water, and extraction with ethyl 

acetate were carried out. Moisture was removed from an organic layer with MgSC>4, the 

organic layer was filtered and concentrated under reduced pressure, and the residue was 

purified with silica gel column chromatography to obtain the desired form of the compound, 

4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorobenzothioamide in a yield 

[M+l]+=421.2 m/z(ESI). 

(Step 5-4) Preparation of 4-ethyl-2-(4-(3-(l-(5-ethvlpvrimidin-2-vl)piperidin-4-yl) 

propoxv)-2.6-difluorophenyl)thiazole (Preparation Example 5) 

84%. 

S F 

of 32%. 
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4-(3-(l-(5-Ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorobenzothioamide 

(0.38 g, 0.91 mmol), the compound synthesized in the above step 5-3 was dissolved in ethanol 

(6 ml), and then 1-bromobutan-2-on (3.31 id, 0.91 mmol) was dropped thereto at room 

5 temperature. The reactant was stirred under reflux at 100°C. After completion of the 

reaction, the solvent was concentrated under reduced pressure, and an organic layer was 

extracted using water and ethyl acetate. Moisture was removed from an organic layer with 

MgSC>4, the organic layer was filtered and concentrated under reduced pressure, and the 

residue was purified with silica gel column chromatography to obtain the desired form of the 

10 compound, 

4-ethyl-2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)thiazole 

in a yield of 62%. 

'H NMR (400 MHz, CDCI3) 8 8.11 (s, 2H), 6.98 (s, 1H), 6.49 (d, 2H, J=15.6Hz), 

4.66 (d, 2H, J=13.2Hz), 3.91 (m, 2H), 2.82 (m, 4H), 2.40 (m, 2H), 1.78 (m, 4H), 1.51 (m, 1H), 

15 1.37 (m, 2H), 1.29 (m, 3H), 1.18 (m, 2H), 1.13 (m, 3H); [M+l]+ = 473.2 m/z (ESI). 

<Preparation Example 6> Preparation of 

3-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-isopropy 

1-1,2,4-oxadiazole 

20 (Step 6-1) Preparation of 2,6-difluoro-N'.4-dihydrobenzimidamide 

2,6-Difluoro-4-hydroxybenzonitrile (3.0 g, 19.3 mmol) was dissolved in ethanol 

(12mL), and then a 50% aqueous hydroxyamine solution (NH2OH, 12.6 g, 193.0 mmol) was 

added to the reaction solution. The reaction solution was stirred under reflux for 3 hours, 

25 then concentrated under reduced pressure to remove the solvent, water was added thereto, and 

filtering was carried out, thereby obtaining the desired form of the compound, 

2,6-difluoro-N',4-dihydrobenzimidamide in a yield of 75%. 

HO 
„N F 
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[M+l]+= 189.0 m/z(ESI). 

(Step 6-2) Preparation of 3.5-difluoro-4-(5-isopropvl-L2,4-oxadiazol-3-yl)phenol 

OH 

2,6-Difluoro-N',4-dihydrobenzimidamide (2.6 g, 10.6 mmol), the compound 

5 synthesized in the above step 6-1 was dissolved in 1,4-dioxane (80 ml), and then isobutyric 

anhydride (1.7 g, 10.6 mmol) was added to the reaction solution. The reaction solution was 

stirred for 1 hour, magnesium sulfate (MgSC>4, 2.6 g) was added thereto, and stirred under 

reflux for 18 hours. The reaction solution was concentrated under reduced pressure, then the 

residue was purified with silica gel column chromatography, and further ether was added 

10 thereto, then filtering was carried out, thereby obtaining the desired form of the compound, 

3,5-difluoro-4-(5-isopropyl-l,2,4-oxadiazol-3-yl)phenol in a yield of 48%. 

'H NMR(400MHz, DMSO-d6) 5 11.07 (br s, 1H), 6.68 (d, 2H, J=14.8Hz), 3.37 (m, 

1H), 1.38 (d, 6H, J=6.8Hz) 

(Step 6-3) Preparation of 3-(l-(5-ethvlpyrimidin-2-vl)piperidin-4-vl)propan-l-ol 

2-chloro-5-ethyl pyrimidine (1.0 g, 7.0 mmol) was dissolved in N,N-dimethyl 

formamide (DMF, 15 ml), and then 3-(piperidin-4-yl)propan-l-ol (1.1 g, 7.7 mmol) and 

potassium carbonate (K2CO3, 2.9 g, 21.0 mmol) were added to the reaction solution. The 

reaction solution was stirred at 65°C for 12 hours, and then diluted with water, and extracted 

20 with EA. Moisture was removed from an organic layer with MgSC>4, the organic layer was 

filtered and concentrated under reduced pressure, and the residue was purified with silica gel 

column chromatography to obtain the desired form of the compound, 

3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propan-l-ol in a yield of 75%. 

25 (t, 2H, J=12.6 Hz), 2.44 (q, 2H, J=7.6Hz), 1.46-1.38 (m, 9H), 1.21 (t, 3H, J=7.6Hz) 

(Step 6-4) Preparation of 3-(l-(5- ethvlpyrimidin-2-vl)piperidin-4-vl)propyl methane 

sulfonate 

15 

H NMR(400MHz, CDCI3) 5 8.15 (s, 2H), 4.67 (d, 2H, J=13.6Hz), 2.87 (m, 2H), 2.83 
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MsO 

3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propan-l-ol synthesized in the above step 

6-3 (1.0 g, 4.0 mmol) was dissolved in MC, and cooled down to 0°C. Triethylamine (0.6 g, 

6.0 mmol) and methane sulfonyl chloride (0.6 g, 4.8 mmol) were slowly dropped to the 

5 reaction solution. The reaction solution was stirred at room temperature for 1 hour, diluted 

with MC, and washed with water. Moisture was removed from an organic layer with 

MgSC>4, and the organic layer was filtered and concentrated under reduced pressure, thereby 

obtaining the desired form of the compound, 

3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propyl methane sulfonate in a quantitative yield. 

J=6.8Hz), 2.98 (s, 3H), 2.84 (t, 2H, J=13.2 Hz), 2.45 (q, 2H, J=7.6Hz), 1.82 (m, 4H), 1.55 (m, 

2H), 1.37 (m, 2H), 1.20 (t, 3H, J=7.6Hz) 

(Step 6-5) Preparation of 3-(4-(3-(l-(5-ethvlpyrimidin-2-vl)piperidin-4-vl)propoxv) 

-2,6-difluorophenvD-5-isopropyl-l,2,4-oxadiazole (Preparation Example 6) 

3,5-Difluoro-4-(5-isopropyl-l,2,4-oxadiazol-3-yl)phenol synthesized in the above 

step 6-2 (lO.g, 4.1 mmol) was dissolved in N,N-dimethylform amide (DMF, 15 ml), and then 

3-(l-(5- ethylpyrimidin-2-yl)piperidin-4-yl)propyl methane sulfonate synthesized in the above 

step 6-4 (1.2 g, 3.7 mmol) and potassium carbonate (K2CO3, 1.7 g, 12.4 mmol) were added to 

20 the reaction solution. The reaction solution was stirred at 65°C for 17 hours, and then 

diluted with water, and extracted with EA. Moisture was removed from an organic layer 

with MgSC>4, the organic layer was filtered and concentrated under reduced pressure, and then 

the residue was purified with silica gel column chromatography, thereby obtaining the desired 

form of the compound, 

25 3 -(4-(3 -(1 -(5 -ethylpyrimidin-2-y l)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5 -isopropyl-1, 

2,4-oxadiazole in a yield of 73%. 

10 H NMR(400MHz, CDCI3) 5 8.13 (s, 2H), 4.69 (d, 2H, J=13.2Hz,), 4.22 (t, 2H, 

15 

H NMR(400MHz, CDC13) 8 8.14 (s, 2H), 6.54 (d, 2H, J=9.6Hz), 4.67 (d, 2H, 



WO 2016/068453 
39 

PCT/KR2015/007715 

J=13.2Hz), 3.96 (t, 2H, J=6.6H), 3.30 (m, 1H), 2.83 (m, 2H), 2.43 (q, 2H, J=7.4Hz), 1.83 (m, 

2H), 1.77 (m, 2H), 1.52 (m, 1H), 1.44 (d, 6H, J=7.2Hz), 1.39 (m, 2H), 1.21 (m, 2H), 1.16 (t, 

3H, J=7.4Hz) 

According to the preparation processes of the above Examples, a reagent 

5 corresponding to each substituent of each Example was used to prepare the compounds of 

Examples 1 to 67 in the following Table 1. 

[Table 1] 

No. of 

Example 
Chemical structure Chemical name 

Mass 

[M+l] 
+ 

1 r^N N 

AT 
V-0 F 

2-(4-(3 -(1 -(5 -ethylpyrimidin-2-

yl)piperidin-4-yl)propoxy)-2,6-

difluorophenyl)-4,5 -dihydroox 

azole, 

431.2 

2 
N-Y-

r^N %J 

V-0 F 

(R)-2-(4-(3-( 1 -(5-ethylpyrimidi 

n-2-yl)piperidin-4-yl)propoxy)-

2,6-difluorophenyl)-4-methyl-4 

,5-dihydrooxazole 

445.2 

3 
rT" r^N N 

~<vV 
V-0 F 

(S)-2-(4-(3-( 1 -(5-ethylpyrimidi 

n-2-yl)piperidin-4-yl)propoxy)-

2,6-difluorophenyl)-4-methyl-4 

,5-dihydrooxazole 

445.2 

4 <vV V-0 F 

(S)-2-(4-(3-(l-(5-ethylpyrimidi 

n-2-yl)piperidin-4-yl)propoxy)-

2,6-difluorophenyl)-5 -methyl-4 

,5-dihydrooxazole 

445.2 

5 
r^N N 

<NYV 
VO F 

(R)-2-(4-(3-(l-(5-ethylpyrimidi 

n-2-yl)piperidin-4-yl)propoxy)-

2,6-difluorophenyl)-5-methyl-4 

,5-dihydrooxazole 

445.2 

6 
rr 

<NrV V F 

2-(4-(3 -(1 -(5 -ethylpyrimidin-2-

yl)piperidin-4-yl)propoxy)-2,6-

difluorophenyl)-5,5 -dimethy 1-4 

459.3 
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,5-dihydrooxazole 

7 
r^N N 

ArV V-0 F 
HO 

(R)-(2-(4-(3 -(1 -(5-ethylpyrimid 

in-2-yl)piperidin-4-yl)propoxy) 

-2,6-difluorophenyl)-4,5-dihyd 

rooxazol-5-yl)methanol 

461.2 

8 
rr-

r^N 

<VY yo F 
HO—' 

(S)-(2-(4-(3 -(1 -(5-ethylpyrimid 

in-2-yl)piperidin-4-yl)propoxy) 

-2,6-difluorophenyl)-4,5-dihyd 

rooxazol-5-yl)methanol 

461.2 

9 

N"Q V— 

!^NV 

<vV 
VO F 

(R)-3-(2-(4-(3-(3,5-difluoro-4-( 

5-methyl-4,5-dihydrooxazol-2-

yl)phenoxy)propyl)piperidin-1 -

yl)pyrimidin-5-yl)-5 -isobutyl-1 

,2,4-oxadiazole 

541.3 

10 
IV/ 

|^N N\ 

-ArV Vo F 

(R)-5-(4-(3-(3,5-difluoro-4-(4-

methyl-4,5-dihydrooxazol-2-yl 

)phenoxy)propyl)piperidin-1 -yl 

)-3-isopropyl-1,2,4-oxadiazole 

449.2 

11 
XV I^N^NN 

<NrV V-0 F 

(S)-5-(4-(3-(3,5-difluoro-4-(5-

methyl-4,5-dihydrooxazol-2-yl 

)phenoxy)propyl)piperidin-1 -yl 

)-3-isopropyl-1,2,'4-oxadiazole 

449.2 

12 
XV/ 

r^N^NN 

<?*? \° F 

5-(4-(3-(4-(5,5-dimethyl-4,5-di 

hydrooxazol-2-yl)-3,5-difluoro 

phenoxy)propyl)piperidin-1 -yl) 

-3-isopropyl-l ,2,4-oxadiazole 

463.2 

13 
rr 

^N F 

3-(4-(3 -(1 -(5 -ethylpyrimidin-2-

yl)piperidin-4-yl)propoxy)-2,6-

difluorophenyl)-5-methyl-1,2,4 

-oxadiazole 

444.2 

14 

XT" r^N N 

F 

3-(4-(3 -(1 -(5-ethylpyrimidin-2-

yl)piperidin-4-yl)propoxy)-2,6-

difluorophenyl)-5-propyl-1,2,4 

472.2 
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-oxadiazole 

15 
IT 

o-NrV J^N F 

3 -(4-(3 -(1 -(5 -ethy lpyrimidin-2-

yl)piperidin-4-yl)propoxy)-2,6-

difluorophenyl)-5-isopropyl-l, 

2,4-oxadiazole 

472.2 

16 

IT" 
i^N N 

r' 
5-(tert-butyl)-3-(4-(3-(l-(5-eth 

ylpyrimidin-2-yl)piperidin-4-yl 

)propoxy)-2,6-difluorophenyl)-

1,2,4-oxadiazole 

486.3 

17 
r^N N 

V^N F 
HO-^ 

(3 -(4-(3 -(1 -(5-ethylpyrimidin-2 

-yl)piperidin-4-yl)propoxy)-2,6 

-difluorophenyl)-1,2,4-oxadiaz 

ol-5-yl)methanol 

460.2 

18 

fY^ 
r^N N 

crVV 
F 

HO 

2-(3-(4-(3-(l-(5-ethylpyrimidin 

-2-yl)piperidin-4-yl)propoxy)-2 

,6-difluorophenyl)-1,2,4-oxadi 

azol-5-yl)ethan-l-ol 

474.2 

19 

N"V"^ 
r^uXJ 

V=N F 

OOH 

(S)-l -(3-(4-(3 -(1 -(5-ethylpyrim 

idin-2-yl)piperidin-4-yl)propox 

y)-2,6-difluorophenyl)-1,2,4-o 

xadiazol-5 -yl)propan-1 -ol 

488.2 

20 

JL J r^N N 

o'rY »p™ F 

(R)-1 -(3-(4-(3 -(1 -(5-ethylpyri 

midin-2-yl)piperidin-4-yl)prop 

oxy)-2,6-difluorophenyl)-1,2,4 

-oxadiazol-5-yl)propan-2-ol 

488.2 

21 
pyV 

o;"rV 
HQ >N F 

(S)-1 -(3 -(4-(3 -(1 -(5-ethylpyrim 

idin-2-yl)piperidin-4-yl)propox 

y)-2,6-difluorophenyl)-1,2,4-o 

xadiazol-5-yl)propan-2-ol 

488.2 

22 
C^N^N 

' HO 1 

2-(3-(4-(3-(l -(5-ethylpyrimidin 

-2-yl)piperidin-4-yl)propoxy)-2 

,6-difluorophenyl)-1,2,4-oxadi 

azol-5-yl)-2-methylpropan-l-ol 

502.3 
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23 
rXT^ 

o-Nrr 
F 

3-(2,6-difluoro-4-(3-(l-(5-prop 

ylpyrimidin-2-yl)piperidin-4-yl 

)propoxy)phenyl)-5-isopropyl-

1,2,4-oxadiazole 

486.3 

24 
• ri'n' 

F 0 

c<vV 4™ ' 

3-(2,6-difluoro-4-(3-(l-(5-pent 

ylpyrimidin-2-yl)piperidin-4-yl 

)propoxy)phenyl)-5-isopropyl-

1,2,4-oxadiazole 

514.3 

25 
JCT^ r^N N 

F^V°\^X/ 

oyV 
Jf* F 

3 -(2,6-difluoro-4-(3 -(1 -(5-(trifl 

uoromethyl)pyrimidin-2-yl)pip 

eridin-4-yl)propoxy)phenyl)-5 -

isopropyl-1,2,4-oxadiazole 

512.2 

26 
i^N 

J^N F 

3 -(2,6-difluoro-4-(3 -(1 -(5-meth 

oxypyrimidin-2-yl)piperidin-4-

yl)propoxy)phenyl)-5-isopropy 

1-1,2,4-oxadiazole 

474.2 

27 

fyY 
r^N N 

AT J^*N F 

3-(2,6-difluoro-4-(3-(l-(5-isopr 

opoxypyrimidin-2-yl)piperidin-

4-yl)propoxy)phenyl)-5-isopro 

pyl-1,2,4-oxadiazole 

502.3 

28 

XT' r"~"N N 

_/N F 

3 -(4-(3 -(1 -(5 -chloropyrimidin-

2-yl)piperidin-4-yl)propoxy)-2, 

6-difluorophenyl)-5-isopropyl-

1,2,4-oxadiazole 

478.2 

29 

' 

3-(4-(3-(l-(5 -bromopyrimidin-

2-yl)piperidin-4-yl)propoxy)-2, 

6-difluorophenyl)-5-isopropyl-

1,2,4-oxadiazole 

522.1 

30 

jr°>J~ 

••"rr y^N F 

3-(2,6-difluoro-4-(3-(l-(5-(5-is 

obutyl-1,2,4-oxadiazol-3 -yl)py 

rimidin-2-yl)piperidin-4-yl)pro 

poxy)phenyl)-5-methyl-1,2,4-o 

xadiazole 

540.3 
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31 

N-°, V— 

r/" 
o;NrV V»N F 

3-(2,6-difluoro-4-(3-(l-(5-(5-is 

obutyl-1,2,4-oxadiazol-3-yl)py 

rimidin-2-yl)piperidin-4-yl)pro 

poxy)phenyl)-5-ethyl-1,2,4-oxa 

diazole 

554.3 

32 

N-0 

FYY°^\A/ 
o-vV /•" ' 3-(2,6-difluoro-4-(3-(l-(5-(5-is 

obutyl-l,2,4-oxadiazol-3-yl)py 

rimidin-2-yl)piperidin-4-yl)pro 

poxy)phenyl)-5-isopropyl-l,2,4 

-oxadiazole 

568.3 

33 

N'°v V-

c(NrV ^ ' 

5-(sec-butyl)-3-(2,6-difluoro-4-

(3-( 1 -(5-(5-isobutyl-1,2,4-oxad 

iazol-3-yl)pyrimidin-2-yl)piper 

idin-4-yl)propoxy)phenyl)-1,2, 

4-oxadiazole 

582.3 

34 

N"Q \—-

N-Y^ 

\=N F 

V-/ 

3-(2,6-difluoro-4-(3-(l-(5-(5-is 

obutyl-1,2,4-oxadiazol-3-yl)py 

rimidin-2-yl)piperidin-4-yl)pro 

poxy)phenyl)-5-(methoxymeth 

yl)-1,2,4-oxadiazole 

570.3 

35 

N-°, )— 

v>" ' 
OH 

(S)-l-(3-(2,6-difluoro-4-(3-(l-( 

5-(5-isobutyl-1,2,4-oxadiazol-3 

-yl)pyrimidin-2-yl)piperidin-4-

yl)propoxy)phenyl)-1,2,4-oxad 

iazol-5-yl)propan-l-ol 

584.3 

36 

N'O. Y-
_ II />—/ 

N^V^N 

^T" ' 
HO ' 

2-(3-(2,6-difluoro-4-(3-( 1 -(5-(5 

-isobutyl-l,2,4-oxadiazol-3-yl) 

pyrimidin-2-yl)piperidin-4-yl)p 

ropoxy)phenyl)-1,2,4-oxadiazo 

l-5-yl)-2-methylpropan-l-ol 

598.3 



WO 2016/068453 
44 

PCT/KR2015/007715 

37 

jfrcl 

c/vV 

3 -(4-(3 -(1 -(5 -chloropyrazin-2-

yl)piperidin-4-yl)propoxy)-2,6-

difluorophenyl)-5-isopropyl-1, 

2,4-oxadiazole 

478.2 

38 
£JM' 

r^N N 

»'rV 
^"N F 

3-(2,6-difluoro-4-(3-(l-(5-(trifl 

uoromethyl)pyridin-2-yl)piperi 

din-4-yl)propoxy)phenyl)-5-iso 

propyl-1,2,4-oxadiazole 

511.2 

39 
XV 

tfvV 
WN F 

3-(2,6-difluoro-4-(3-(l-(3-isopr 

opyl-1,2,4-oxadiazol-5-yl)piper 

idin-4-yl)propoxy)phenyl)-5-m 

ethyl-1,2,4-oxadiazole 

448.2 

40 

XV 
oVV J^N F 

3-(2,6-difluoro-4-(3-(l-(3-isopr 

opyl-l,2,4-oxadiazol-5-yl)piper 

idin-4-yl)propoxy)phenyl)-5 -is 

opropyl-1,2,4-oxadiazole 

476.2 

41 
XV r^N-^N \ 

0-Nrr 
F 

HO--' 

(3-(2,6-difluoro-4-(3-(l-(3-isop 

ropyl-1,2,4-oxadiazol-5-yl)pipe 

ridin-4-yl)propoxy)phenyl)-1,2 

,4-oxadiazol-5-yl)methanol 

464.2 

42 
rNiX 

Fy^°s/\/V/ 

ylT 

2-(4-(3 -(1 -(5-ethylpyrimidin-2-

yl)piperidin-4-yl)propoxy)-2,6-

difluorophenyl)-5-methyl-1,3,4 

-oxadiazole 

444.2 

43 
rXT 

yrr 

2-ethyl-5-(4-(3-(l-(5-ethylpyri 

midin-2-yl)piperidin-4-yl)prop 

oxy)-2,6-difluorophenyl)-l,3,4 

-oxadiazole 

458.2 

44 
rxr 

\YT J^-0 F 

2-(4-(3 -(1 -(5 -ethylpyrimidin-2-

yl)piperidin-4-yl)propoxy)-2,6-

difluorophenyl)-5-isopropyl-1, 

3,4-oxadiazole 

472.2 
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45 
r^N^N 

„;"-rV 
^0 F 

V-NH 

5 -(4-(3 -(1 -(5 -ethy lpyrimidin-2-

yl)piperidin-4-yl)propoxy)-2,6-

difluorophenyl)-N-isopropyl-1, 

3,4-oxadiazol-2-amine 

488.2 

46 

N<-yCF' 
r^N 

{?? 
J-0 F 

2-(2,6-difluoro-4-(3-(l-(5-(trifl 

uoromethyl)pyrimidin-2-yl)pip 

eridin-4-yl)propoxy)phenyl)-5 -

methyl-1,3,4-oxadiazole 

484.2 

47 
rr3 

f^N N 

^-0 F 

2-(2,6-difluoro-4-(3-(l-(5-(trifl 

uoromethyl)pyrimidin-2-yl)pip 

eridin-4-yl)propoxy)phenyl)-5 -

ethyl-1,3,4-oxadiazole 

498.2 

48 
XT"3 

r^N N 

J^° F 

2-(2,6-difluoro-4-(3-(l-(5-(trifl 

uoromethyl)pyrimidin-2-yl)pip 

eridin-4-yl)propoxy)phenyl)-5 -

isopropyl-1,3,4-oxadiazole 

512.2 

49 

rNrcl 

.Vs? y~ o F 

2-(4-(3 -(1 -(5 -chloropyrazin-2-

yl)piperidin-4-yl)propoxy)-2,6-

difluorophenyl)-5 -methyl-1,3,4 

-oxadiazole 

450.1 

50 

^N^CI 

X T 

AT 
VO F 

2-(4-(3 -(1 -(5 -chloropyrazin-2-

yl)piperidin-4-yl)propoxy)-2,6-

difluorophenyl)-5-ethyl-1,3,4-o 

xadiazole 

464.2 

51 

X J) 
r^N N 

AV 
' 

2-(4-(3-( 1 -(5-chloropyrazin-2-

yl)piperidin-4-yl)propoxy)-2,6-

difluorophenyl)-5-isopropyl-1, 

3,4-oxadiazole 

478.2 

52 
t^N^N 

FyV'^v-V^x/ 

N;"YT 
J- 0 F 

5-(4-(3-(3,5-difluoro-4-(5-meth 

yl-l,3,4-oxadiazol-2-yl)phenox 

y)propyl)piperidin-1 -yl)-3 -prop 

yl-1,2,4-oxadiazole 

448.2 
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°-N 

»;NrV 
0 F 

5-(4-(3 -(3,5 -difluoro-4-(5 -ethyl 

-1,3,4-oxadiazol-2-yl)phenoxy) 

propyl)piperidin-1 -yl)-3 -propyl 

-1,2,4-oxadiazole 

462.2 

54 

°-N — 

.,W 
^0 F 

5-(4-(3-(3,5-difluoro-4-(5-isopr 

opyl-1,3,4-oxadiazol-2-yl)phen 

oxy)propyl)piperidin-1 -yl)-3-pr 

opyl-1,2,4-oxadiazole 

476.2 

55 ,yy° 
J- 0 F 

5-(4-(3-(3,5-difluoro-4-(5-meth 

yl-1,3,4-oxadiazol-2-yl)phenox 

y)propyl)piperidin-1 -yl)-3 -isop 

ropyl-1,2,4-oxadiazole 

448.2 

56 
XV/ 

r^N N\ 

•C& VO F 

5-(4-(3-(4-(5-ethyl-l ,3,4-oxadi 

azol-2-yl)-3,5 -difluorophenoxy 

)propyl)piperidin-1 -yl)-3 -isopr 

opyl-1,2,4-oxadiazole 

462.2 

57 
r&< 

J^O F 

5-(4-(3-(3,5-difluoro-4-(5-isopr 

opyl-1,3,4-oxadiazol-2-yl)phen 

oxy)propyl)piperidin-1 -yl)-3 -is 

opropyl-1,2,4-oxadiazole 

476.2 

58 

rv_,cF' 
»"YT 
V-0 F 

5-(4-(3-(3,5-difluoro-4-(5-meth 

yl-l,3,4-oxadiazol-2-yl)phenox 

y)propyl)piperidin-1 -yl)-3-(2,2, 

2-trifluoroethyl)-1,2,4-oxadiaz 

ole 

488.1 

59 

N-0 / 

^N-^NK 

»;rV _(-° F 

3-(4-(3-(3,5-difluoro-4-(5-isopr 

opyl-1,3,4-oxadiazol-2-yl)phen 

oxy)propyl)piperidin-l-yl)-5-is 

opropyl-1,2,4-oxadiazole 

498.2 

60 

rr" r-^N^V 

/rV 
F 

2-(4-(3-(l -(5-ethylpyrimidin-2-

yl)piperidin-4-yl)propoxy)-2,6-

difluorophenyl)-5-isopropyl-l, 

3,4-thiadiazole 

488.3 
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61 N;VV 
/-s F 

2-(2,6-difluoro-4-(3-(l-(5-prop 

ylpyrimidin-2-yl)piperidin-4-yl 

)propoxy)phenyl)-5-isopropyl-

1,3,4-thiadiazole 

502.3 

62 AT 
-< 

2-(2,6-difluoro-4-(3-( 1 -(5-pent 

ylpyrimidin-2-yl)piperidin-4-yl 

)propoxy)phenyl)-5-isopropyl-

1,3,4-thiadiazole 

530.3 

63 
r^N-SX 

F 

2-(2,6-difluoro-4-(3-(l-(5-fluor 

opyrimidin-2-yl)piperidin-4-yl) 

propoxy)phenyl)-5 -isopropyl-1 

,3,4-thiadiazole 

478.2 

64 
r»xTFi 

j(-s p 

2-(2,6-difluoro-4-(3-(l-(5-(trifl 

uoromethyl)pyrimidin-2-yl)pip 

eridin-4-yl)propoxy)phenyl)-5 -

isopropyl-1,3,4-thiadiazole 

582.2 

65 

p3 

»;VY J(-s F 

2-(2,6-difluoro-4-(3-(l-(5-(trifl 

uoromethyl)pyridin-2-yl)piperi 

din-4-yl)propoxy)phenyl)-5-iso 

propyl-1,3,4-thiadiazole 

527.2 

66 
rXT 

MITT 

4-ethyl-2-(4-(3-( 1 -(5-ethylpyri 

midin-2-yl)piperidin-4-yl)prop 

oxy)-2,6-difluorophenyl)thiazo 

le 

473.2 

<Experimental Example 1> Human GPR119 activation assay 

Human GPR119 was temporarily expressed on cells, thereby quantifying the amount 

of cyclic adenosine 3',5'-monophosphate (cAMP) increased upon activating GPR119 by the 

5 compound of the present invention, using the product from Cysbio, by a method of HTRF 

(homogeneous time resolved fluorescence), and such quantification was used to refer to 

efficacy on GPR119 activation. 

Human GPR119 expression vector (Origene) was overexpressed in hamster renal 
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epithelial cells (HEK293) (ATCC), and the cells were stabilized for 48 hours. With a 

solution of 11.1 mM glucose, 0.1% bovine serum albumin, and 0.5 mM IBMX 

(3-isobutyl-l-methylxanthine) which is a phosphodiesterase inhibitor being added to a KRBH 

(Krebs-Ringer Bicarbonate HEPES; Hou ZQ. et al., Mol Cell Endocrinol, 2008(291):71 -78) 

5 buffer, the cells were pre-treated for 10 minutes. Thereafter, the cells were treated with the 

same solution containing a drug for 60 minutes, then the supernatant was removed, and the 

increase in cAMP in cells was quantified using a Cysbio cAMP HiRange kit. 

As to the maximum efficacy of compounds tested, multiple concentration assessment 

for the compounds of the present invention was carried out, thereby assessing the relative 

10 activation level (%) to the maximum effect of oleoylethanolamide (OEA), an endogenous 

ligand ofGPR119. 

The results are shown in Table 2, and it can be seen therefrom that the 67 compounds 

of the Examples represent excellent activities with maximum activities at least equivalent to 

OEA at InM to lOnM. 

15 [Table 2] Screening result for human GPR119 activation ability 

Example 

hGPRl 19 activation ability 

(cAMP assay) 
Example 

Relative Response % vs OEA 
Example 

1 nM 10 nM 

1 50.7 115.8 

2 34.8 113.3 

3 192.0 47.8 

4 79.6 166.8 

5 44.6 150.5 

6 33.5 102.2 

7 51.3 170.1 

8 143.8 393.1 

9 97.1 240.8 

10 192.5 266.0 

11 184.0 265.8 

12 116.3 232.5 

13 49.4 126.0 

14 96.0 130.9 
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15 87.7 183.8 

16 108.5 321.0 

17 116.2 216.2 

18 303.0 436.3 

19 46.5 312.9 

20 235.0 413.1 

21 159.7 335.7 

22 54.9 177.8 

23 78.3 141.3 

24 132.3 309.1 

25 158.9 274.0 

26 67.8 164.6 

27 . 9.4 122.8 

28 23.8 114.8 

29 75.3 172.8 

30 102.9 171.6 

31 59.4 115.8 

32 200.6 288.1 

33 66.8 108.5 

34 82.1 133.6 

35 52.5 118.2 

36 66.4 174.1 

37 52.1 306.9 

38 102.5 119.5 

39 120.5 200.6 

40 63.7 206.2 

41 74.4 203.4 

42 127.1 150.2 

43 260.1 538.0 

44 492.7 830.3 

45 155.9 329.7 

46 208.8 238.6 

47 66.0 218.5 
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48 162.8 441.0 

49 83.4 120.7 

50 120.2 308.2 

51 90.7 179.8 

52 191.1 294.8 

53 94.3 154.4 

54 75.1 240.6 

55 168.2 266.5 

56 264.8 372.8 

57 255.3 394.9 

58 698.9 1066.2 

59 140.3 329.1 

60 285.3 516.1 

61 98.1 185.5 

62 88.8 169.3 

63 113.7 228.0 

64 77.0 178.7 

65 78.1 189.3 

66 95.6 119.6 

<ExperimentaI Example 2> Assessment of glucose tolerance improvement effect 

in mouse 

As one of anti-diabetic effect indicators, the glucose tolerance improvement effect of 

5 the above compounds was evaluated in 7-week male laboratory mouse (C57BL/6 mouse), as 

the effect of improving postprandial glycemic control ability. 

The laboratory mouse was fasted from the day before the experiment for 16-17 hours. 

The compound of the present invention was orally administered 30 minutes before 

administrating glucose, and after 30 minutes, a glucose solution (2 g/kg/10 ml) was orally 

10 administered. A drug was prepared by suspending in a 10% Gelucire solution. At the 

times immediately before drug administration, immediately before glucose solution 

administration, 15 minutes, 30 minutes, 60 minutes, 90 minutes, and 120 minutes after 

glucose administration, the whole blood glucose levels was measured from tail vein using a 

blood glucose meter (AccuChek Active, Roche Diagnostics), and the area under the curve of a 
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temporal blood glucose curve was calculated. From the calculated area under the blood 

glucose curve, the area under the blood glucose curve of a negative control group to which no 

glucose solution was administered was subtracted, and inhibitory activity against blood 

glucose increase of a control group to which only the 10% Gelucire solution and glucose 

5 solution were administered was calculated as a percentage, thereby evaluating the glucose 

tolerance improvement efficacy of a drug. 

The results are shown in Table 3, in which the glucose tolerance improvement 

effect represented at a dose of 10 mg/kg was represented by classifying into three groups, 

under 30%, more than 30% under 40%, and more than 40%. A significant glucose tolerance 

10 improvement effect was identified in 22 compounds on which the experiment was carried out, 

and among those compounds, 16 compounds represented an excellent in vivo activity of 30% 

inhibitory dose of 10 mg/kg or less. In the following Table 3, A represents an inhibitory 

activity more than 40%, B represents an inhibitory activity more than 30% under 40% and C 

represents an inhibitory activity under 30%. 

15 [Table 3] Results of glucose tolerance improvement efficacy screening in mouse 

Example Glucose tolerance improvement 

(Inhibition%@10 mg/kg) 

4 C 

5 A 

7 C 

11 C 

12 A 

13 B 

15 A 

19 B 

22 B 

23 A 

24 C 

25 C 

28 c 
38 c 
40 B 

42 A 
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43 A 

46 A 

47 A 

51 A 

55 B 

57 B 

As shown in the above Tables 2 and 3, it was confirmed that the novel compounds 

synthesized in Examples 1 to 67, the isomers thereof, or the pharmaceutically acceptable salts 

thereof have agonistic activities to the GPR119. Furthermore, the excellent glucose 

5 tolerance improvement effect was confirmed in many compounds of the Examples on which 

the experiment was carried out. Accordingly, the above compounds of the Examples are 

expected to have a high treatment effect or prevention effect on metabolic diseases such as 

obesity, diabetes, hypertension, cardiovascular diseases, a hemostatic disorder, dyslipidemia 

and the like. 

10 The present invention has been described in detail in specific parts, and it is obvious 

that such specific technique is only a preferred exemplary embodiment to a person skilled in 

the art, without limiting the scope of the present invention. Thus, the substantial scope of the 

present invention will be defined by the appended claims and their equivalents. 
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[CLAIMS] 

[Claim 1] 

A compound represented by following Chemical Formula 1, an isomer thereof, or a 

pharmaceutically acceptable salt thereof: 

[Chemical Formula 1] 

A is oxadiazole, dihydrooxazole, thiazole or thiadiazole, optionally substituted by one 

or more substituents selected from the group consisting of hydrogen, halogen, C1-C6 straight 

chain or branched chain alkyl and C1-C6 alcohol, the alkyl or alcohol group being optionally 

substituted by hydrogen, halogen or a C1-C6 alkoxy group; 

B is pyridine, pyrimidine, pyrazine or oxadiazole, optionally substituted by one or 

more substituents selected from the group consisting of hydrogen, halogen, C1-C6 straight 

chain or branched chain alkyl, C1-C6 alcohol, C1-C6 alkoxy and oxadiazole groups, the alkyl, 

alcohol, alkoxy or oxadiazole group being optionally substituted by hydrogen, halogen, 

C1-C6 alkyl or C1-C6 alkoxy group; and 

X is independently F, CI, Br or I. 

The compound of claim 1, the isomer thereof, or the pharmaceutically acceptable salt 

thereof, wherein in the Chemical Formula 1, A is dihydrooxazole, thiazole or thiadiazole; and 

B is pyrimidine, pyridine or oxadiazole. 

The compound of claim 1, the isomer thereof, or the pharmaceutically acceptable salt 

thereof, wherein in A is oxadiazole; and B is pyridine, pyrimidine, pyrazine or oxadiazole. 

> 

wherein 

[Claim 2] 

[Claim 3] 

[Claim 4] 

The compound of claim 1, the isomer thereof, or the pharmaceutically acceptable salt 

thereof, 
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N^A N^A N^A N^A R 
R,"^0 wy?N "^° "Vs N 

Ri • D r> • R| 

0 N- 1 N-

wherein A is 1 or 6 -- S ,and 

Ri to R6 are independently one or more substituents selected from the group 

consisting of hydrogen, halogen, C1-C6 straight chain or branched chain alkyl and C1-C6 

alcohol, the alkyl or alcohol group being optionally substituted by hydrogen, halogen or a 

C1-C6 alkoxy group. 

[Claim 5] 

The compound of claim 1, the isomer thereof, or the pharmaceutically acceptable salt 

thereof, 

wherein 

and 

R7 to Ri i are optionally substituted by one or more substituents selected from the 

group consisting of hydrogen, halogen, C1-C6 straight chain or branched chain alkyl, C1-C6 

alcohol, C1-C6 alkoxy and oxadiazole groups, the alkyl, alcohol, alkoxy or oxadiazole group 

being optionally substituted by hydrogen, halogen, C1-C6 alkyl or C1-C6 alkoxy group. 

[Claim 6] 

The compound of claim 1, the isomer thereof, or the pharmaceutically acceptable salt 

thereof, wherein X is fluoro; or the isomer thereof. 

[Claim 7] 

The compound of claim 1, the isomer thereof, or the pharmaceutically acceptable salt 

thereof, wherein A is oxadiazole substituted by C1-C6 straight chain or branched chain alkyl; 

B is pyrimidine substituted by C1-C6 straight chain or branched chain alkyl; and X is F. 

[Claim 8] 

The compound of claim 1, the isomer thereof, or the pharmaceutically acceptable salt 

thereof, wherein it is selected from the group consisting of the following compounds: 
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2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-4,5-di 

hydrooxazole, 

(R)-2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-4-

methyl-4,5-dihydrooxazole, 

(S)-2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-4-

methyl-4,5-dihydrooxazole, 

(S)-2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-

methyl-4,5-dihydrooxazole, 

(R)-2-(4-(3 -(1 -(5 -ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-

methyl-4,5-dihydrooxazole, 

2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5,5-di 

methyl-4,5-dihydrooxazole, 

(R)-(2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-4 

,5-dihydrooxazol-5-yl)methanol, 

(S)-(2-(4-(3 -(1 -(5 -ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-4, 

5-dihydrooxazol-5-yl)methanol, 

(R)-3-(2-(4-(3-(3,5-difluoro-4-(5-methyl-4,5-dihydrooxazol-2-yl)phenoxy)propyl)pip 

eridin-l-yl)pyrimidin-5-yl)-5-isobutyl-1,2,4-oxadiazole, 

(R)-5-(4-(3-(3,5-difluoro-4-(4-methyl-4,5-dihydrooxazol-2-yl)phenoxy)propyl)piperi 

din-1 -yl)-3-isopropyl-1,2,4-oxadiazole, 

(S)-5-(4-(3-(3,5-difluoro-4-(5-methyl-4,5-dihydrooxazol-2-yl)phenoxy)propyl)piperid 

in-1 -yl)-3-isopropyl-1,2,4-oxadiazole, 

5-(4-(3-(4-(5,5-dimethyl-4,5-dihydrooxazol-2-yl)-3,5-difluorophenoxy)propyl)piperid 

in-1 -yl)-3-isopropyl-1,2,4-oxadiazole, 

3-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-met 

hyl-1,2,4-oxadiazole, 

3-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-prop 

yl-1,2,4-oxadiazole, 

3 -(4-(3 -(1 -(5 -ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5 -isop 

ropyl-1,2,4-oxadiazole, 

5-(tert-butyl)-3-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorop 

henyl)-1,2,4-oxadiazole, 

(3-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-l,2,4-

oxadiazol-5-yl)methanol, 
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2-(3-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-l,2, 

4-oxadiazol-5-yl)ethan-1 -ol, 

(S)-l-(3-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl) 

-1,2,4-oxadiazol-5-yl)propan-1 -ol, 

(R)-1 -(3 -(4-(3 -(1 -(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl) 

-1,2,4-oxadiazol-5-yl)propan-2-ol, 

(S)-l-(3-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl) 

-1,2,4-oxadiazol-5-yl)propan-2-ol, 

2-(3-(4-(3-( 1 -(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-1,2, 

4-oxadiazol-5-yl)-2-methylpropan-l-ol, 

3-(2,6-difluoro-4-(3-(l-(5-propylpyrimidin-2-yl)piperidin-4-yl)propoxy)phenyl)-5-iso 

propyl-1,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(5-pentylpyrimidin-2-yl)piperidin-4-yl)propoxy)phenyl)-5-iso 

propyl-1,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(5-(trifluoromethyl)pyrimidin-2-yl)piperidin-4-yl)propoxy)ph 

enyl)-5-isopropyl-1,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(5-methoxypyrimidin-2-yl)piperidin-4-yl)propoxy)phenyl)-5-i 

sopropyl-1,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(5-isopropoxypyrimidin-2-yl)piperidin-4-yl)propoxy)phenyl)-

5-isopropyl-1,2,4-oxadiazole, 

3-(4-(3-(l-(5-chloropyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-iso 

propyl-1,2,4-oxadiazole, 

3-(4-(3-(l-(5-bromopyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-iso 

propyl-1,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidin-

4-yl)propoxy)phenyl)-5-methyl-1,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidin-

4-yl)propoxy)phenyl)-5-ethyl-1,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidin-

4-yl)propoxy)phenyl)-5-isopropyl-1,2,4-oxadiazole, 

5-(sec-butyl)-3-(2,6-difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-

yl)piperidin-4-yl)propoxy)phenyl)-1,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidin-

4-yl)propoxy)phenyl)-5 -(methoxymethyl)-1,2,4-oxadiazole, 
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(S)-l-(3-(2,6-difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)pip 

eridin-4-yl)propoxy)phenyl)-l,2,4-oxadiazol-5-yl)propan-l-ol, 

2-(3-(2,6-difluoro-4-(3-(l-(5-(5-isobutyl-l,2,4-oxadiazol-3-yl)pyrimidin-2-yl)piperidi 

n-4-yl)propoxy)phenyl)-l,2,4-oxadiazol-5-yl)-2-methylpropan-l-ol, 

3-(4-(3-(l-(5-chloropyrazin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-isopr 

opyl-1,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(5-(trifluoromethyl)pyridin-2-yl)piperidin-4-yl)propoxy)phen 

yl)-5-isopropyl-1,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(3-isopropyl-l,2,4-oxadiazol-5-yl)piperidin-4-yl)propoxy)phe 

nyl)-5-methyl-1,2,4-oxadiazole, 

3-(2,6-difluoro-4-(3-(l-(3-isopropyl-l,2,4-oxadiazol-5-yl)piperidin-4-yl)propoxy)phe 

nyl)-5-isopropyl-1,2,4-oxadiazole, 

(3-(2,6-difluoro-4-(3-(l-(3-isopropyl-l,2,4-oxadiazol-5-yl)piperidin-4-yl)propoxy)ph 

enyl)-l,2,4-oxadiazol-5-yl)methanol, 

2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-met 

hyl-1,3,4-oxadiazole, 

2-ethyl-5-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl 

)-1,3,4-oxadiazole, 

2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-isop 

ropyl-1,3,'4-oxadiazole, 

5-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-N-iso 

propyl-1,3,4-oxadiazol-2-amine, 

2-(2,6-difluoro-4-(3-(l-(5-(trifluoromethyl)pyrimidin-2-yl)piperidin-4-yl)propoxy)ph 

enyl)-5-methyl-1,3,4-oxadiazole, 

2-(2,6-difluoro-4-(3-(l-(5-(trifluoromethyl)pyrimidin-2-yl)piperidin-4-yl)propoxy)ph 

enyl)-5-ethyl-1,3,4-oxadiazole, 

2-(2,6-difluoro-4-(3-(l-(5-(trifluoromethyl)pyrimidin-2-yl)piperidin-4-yl)propoxy)ph 

enyl)-5-isopropyl-1,3,4-oxadiazole, 

2-(4-(3-(l-(5-chloropyrazin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-meth 

yl-1,3,4-oxadiazole, 

2-(4-(3-(l-(5-chloropyrazin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-ethyl 

-1,3,4-oxadiazole, 

2-(4-(3-(l-(5-chloropyrazin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-isopr 

opyl-1,3,4-oxadiazole, 
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5-(4-(3-(3,5-difluoro-4-(5-methyl-l,3,4-oxadiazol-2-yl)phenoxy)propyl)piperidin-l-y 

l)-3-propyl-1,2,4-oxadiazole, 

5-(4-(3-(3,5-difluoro-4-(5-ethyl-l,3,4-oxadiazol-2-yl)phenoxy)propyl)piperidin-l-yl)-

3-propyl-1,2,4-oxadiazole, 

5-(4-(3-(3,5-difluoro-4-(5-isopropyl-l,3,4-oxadiazol-2-yl)phenoxy)propyl)piperidin-l 

-yl)-3-propyl-1,2,4-oxadiazole, 

5-(4-(3-(3,5-difluoro-4-(5-methyl-l,3,4-oxadiazol-2-yl)phenoxy)propyl)piperidin-l-y 

l)-3-isopropyl-1,2,4-oxadiazole, 

5-(4-(3-(4-(5-ethyl-l,3,4-oxadiazol-2-yl)-3,5-difluorophenoxy)propyl)piperidin-l-yl)-

3-isopropyl-1,2,4-oxadiazole, 

5-(4-(3-(3,5-difluoro-4-(5-isopropyl-l,3,4-oxadiazol-2-yl)phenoxy)propyl)piperidin-l 

-yl)-3-isopropyl-1,2,4-oxadiazole, 

5-(4-(3-(3,5-difluoro-4-(5-methyl-l,3,4-oxadiazol-2-yl)phenoxy)propyl)piperidin-l-y 

l)-3-(2,2,2-trifluoroethyl)-1,2,4-oxadiazole, 

3-(4-(3-(3,5-difluoro-4-(5-isopropyl-l,3,4-oxadiazol-2-yl)phenoxy)propyl)piperidin-l 

-yl)-5-isopropyl-1,2,4-oxadiazole, 

2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl)-5-isop 

ropyl-1,3,4-thiadiazole, 

2-(2,6-difluoro-4-(3-(l-(5-propylpyrimidin-2-yl)piperidin-4-yl)propoxy)phenyl)-5-iso 

propyl-1,3,4-thiadiazole, 

2-(2,6-difluoro-4-(3-(l-(5-pentylpyrimidin-2-yl)piperidin-4-yl)propoxy)phenyl)-5-iso 

propyl-1,3,4-thiadiazole, 

2-(2,6-difluoro-4-(3-(l-(5-fluoropyrimidin-2-yl)piperidin-4-yl)propoxy)phenyl)-5-iso 

propyl-1,3,4-thiadiazole, 

2-(2,6-difluoro-4-(3-(l-(5-(trifluoromethyl)pyrimidin-2-yl)piperidin-4-yl)propoxy)ph 

enyl)-5-isopropyl-1,3,4-thiadiazole, 

2-(2,6-difluoro-4-(3-(l-(5-(trifluoromethyl)pyridin-2-yl)piperidin-4-yl)propoxy)phen 

yl)-5-isopropyl-1,3,4-thiadiazole and 

4-ethyl-2-(4-(3-(l-(5-ethylpyrimidin-2-yl)piperidin-4-yl)propoxy)-2,6-difluorophenyl 

)thiazole. 

[Claim 9] 

A pharmaceutical composition comprising the compound of any one of claims 1 to 8, 

the isomer thereof, or the pharmaceutically acceptable salt thereof, as an effective component. 
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[Claim 10] 

The pharmaceutical composition of claim 9, wherein it is for treatment or prevention 

of a metabolic disease. 

The pharmaceutical composition of claim 10, wherein the metabolic disease is 

selected from the group consisting of diabetes, obesity, hypertension, a cardiovascular disease, 

a hemostatic disorder and dyslipidemia. 

[Claim 12] 

A method for preparing a compound represented by following Chemical Formula 1, 

comprising: 

introducing a B group to a nitrogen group of piperidine of a compound of following 

Chemical Formula 2 to prepare a compound of following Chemical Formula 4; and 

introducing a compound of following Chemical Formula 12 to a hydroxyl group of 

the compound of the Chemical Formula 4: 

[Chemical Formula 1] 

[Claim 111 

N 
,B 

[Chemical Formula 2] 

JH 
HO 

[Chemical Formula 4] 

[Chemical Formula 12] 

F 

wherein 
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A is oxadiazole, dihydrooxazole, thiazole or thiadiazole, optionally substituted by one 

or more substituents selected from the group consisting of hydrogen, halogen, C1-C6 straight 

chain or branched chain alkyl and C1-C6 alcohol, the alkyl or alcohol group being optionally 

substituted by hydrogen, halogen or a C1-C6 alkoxy group; 

B is pyridine, pyrimidine, pyrazine or oxadiazole, optionally substituted by one or 

more substituents selected from the group consisting of hydrogen, halogen, C1-C6 straight 

chain or branched chain alkyl, C1-C6 alcohol, C1-C6 alkoxy and oxadiazole, the alkyl, 

alcohol, alkoxy or oxadiazole group being optionally substituted by hydrogen, halogen, 

C1-C6 alkyl or C1-C6 alkoxy group; and 

X is independently F, CI, Br or I. 

[Claim 13] 

The method of claim 12, wherein the introducing of a compound of Chemical 

Formula 12 to a hydroxyl group of the compound of the Chemical Formula 4 comprises: 

reacting the compound of the Chemical Formula 4 and a compound of following 

Chemical Formula 12a; and 

converting A' into A: 

[Chemical Formula 12a] 

F 

wherein 

A' is a cyano group, a carboxyl group, an ester group, a ketone group or halogen. 

[Claim 14] 

The method of claim 13, wherein the reacting of the compound of the Chemical 

Formula 4 and a compound of Chemical Formula 12a comprises: 

introducing a methane sulfonyl group to the hydroxyl group of the compound of the 

Chemical Formula 4; and 

reacting the compound of the Chemical Formula 4 having the methane sulfonyl group 

introduced thereto with the compound of the Chemical Formula 12a. 

F OH 

[Claim 15] 
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The method of claim 13, wherein the converting of A' into A comprises: 

when A' is a carboxyl group or an ester group, oxidizing A' to carboxylic acid; 

reacting the carboxylic acid and aminoethanol of following Chemical Formula 13 to 

introduce a compound of following Chemical Formula 14 to A' of the Chemical Formula 12a: 

[Chemical Formula 13] 

RiRi O ; and 

cyclizing a compound prepared in a previous step to form a compound wherein A is 

CI to C6 alkyl. 

[Claim 16] 

The method of claim 13, wherein the converting of A' into A comprises: 

when A' is a cyano group, reacting A' with hydroxylamine to introduce a compound 

of following Chemical Formula 15 to A' of the Chemical Formula 12a: 

[Chemical Formula 15] 

R-i R, 

[Chemical Formula 14] 

wherein R\ is independently hydrogen or hydroxy-substituted or unsubstituted 

NH ; and 

reacting a compound prepared in a previous step and a compound of following 

Chemical Formula 16 to form a compound wherein A is R2 

[Chemical Formula 16] 

O 

wherein 
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R2 is CI to C6 alkyl optionally substituted by hydrogen or CI to C4 alkoxy, or CI to 

C6 alcohol; and 

LG is a leaving group. 

The method of claim 13, wherein the converting of A' into A comprises: 

when A' is a carboxyl group or an ester group, oxidizing A' to prepare carboxylic 

acid; 

reacting the carboxylic acid and hydrazine to introduce a compound of following 

Chemical Formula 17 to A' of the Chemical Formula 12a: 

[Chemical Formula 17] 

[Chemical Formula 19] 
R3-N=C=0 

wherein 

R3 is CI to C6 alkyl, or CI to C4 alkylamine. 

[Claim 18] 

The method of claim 13, wherein the converting of A' to A comprises: 

oxidizing A' to prepare carboxylic acid, if A' is a carboxyl group or an ester group; 

reacting the carboxylic acid with hydrazine or hydrazide to introduce a compound of 

following Chemical Formula 20 to A' of the Chemical Formula 12a: 

[Chemical Formula 20] 

[Claim 17] 

O ; and 

reacting a compound prepared in a previous step with a compound of following 

H2N'NY^ 

Chemical Formula 18 or 19 to form a compound wherein A is R3 

[Chemical Formula 18] 
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reacting a compound prepared in a previous step with a compound of following 

- \ 

Chemical Formula 21 to form a compound wherein A is : 

[Chemical Formula 21] 

wherein 

RsisCl to C6 alkyl. 

[Claim 19] 

The method of claim 13, wherein the converting of A' to A comprises: 

when A' is a carboxyl group or an ester group, 

(a) oxidizing A' to prepare carboxylic acid; 

(b) reacting the carboxylic acid prepared in the step (a) with thionyl chloride to 

introduce a structure of Chemical Formula 22 to A' of the Chemical Formula 12a; 

(c) converting the structure of Chemical Formula 22 in the compound prepared in 

step (b) into an amide structure of Chemical Formula 23; 

(d) reacting the compound prepared in step (c) with a compound of Chemical 

Formula 21 to prepare the compound having a thioamide structure of Chemical Formula 24; 

and 

(e) reacting the compound prepared in step (d) with a compound of Chemical 

Formula 25 to form a compound wherein A is 

[Chemical Formula 22] 

V o 
[Chemical Formula 23] 
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H2Ny\ 

0 

[Chemical Formula 24] 

H2N^A 
S 

[Chemical Formula 25] 

RR ~LG 
O 

wherein 

R6 is CI to C6 alkyl. 


