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AND USE THEREOF” and filed with the China National Intellectual Property Administration on 

pancreatic β cells. Sulfonylureas have limited efficacy and tolerability, cause weight gain, and often 



α

fail to address the most important issues: the functional decline of β cells and related obesity. 

manner, reduce glucagon secretion, inhibit gastric emptying, reduce appetite, and stimulate β cell 

1 promotes continued β cell competence by stimulating the 

dependent insulin secretion and by promoting β cell 





2θ) of 7.42±0.2°, 3.68±0.2°, 21.85±0.2°, 

diffraction angles (2θ) of 9.29±0.2°, 16.71±0.2°, 11.18±0.2°, 15.32±0.2°, and 14.94±0.2°.

diffraction angles (2θ) of 27.81±0.2º, 17.00±0.2°, 19.81±0.2°, 11.80±0.2°, 25.69±0.2°, and 

(2θ) shown in Table 1, wherein the 2θ angles have a margin of error of ±0.20°:



2θ (°) 2θ (°)

diffraction pattern comprising peaks at diffraction angles (2θ) of 7.07±0.2°, 19.25±0.2°, 14.45±0.2°, 



(2θ) of 11.20±0.2°, 18.17±0.2°, 13.26±0.2°, 23.28±0.2°, and 21.35±0.2°.

diffraction angles (2θ) of 15.72±0.2º, 26.17±0.2°, 16.54±0.2°, 

pattern comprising diffraction angles (2θ) shown in Table 2, wherein the 2θ angles have a margin of 

2θ (°) 2θ (°)



angles (2θ) of 10.90±0.2°, 5.80±0.2°, 19.28±0.2°, 

diffraction angles (2θ) of 15.37±0.2°, 12.95±0.2°, 19.77±0.2°, 3.11±0.2°, and 24.46±0.2°.

diffraction angles (2θ) of 16.38±0.2º, 25.22±0.2°, 19.03±0.2°, 20.82±0.2°, 18.00±0.2°, and 

pattern comprising diffraction angles (2θ) shown in Table 3, wherein the 2θ angles have a margin of 



2θ (°) 2θ (°)



es (2θ) of 7.71±0.2°, 10.96±0.2°, 12.34±0.2°, 

diffraction angles (2θ) of 23.30±0.2°, 16.42±0.2°, 11.60±0.2°, 14.30±0.2°, and 3.81±0.2°.

diffraction angles (2θ) of 21.54±0.2º, 22.55±0.2°, 25.40±0.2°, 26.96±0.2°, 15.78±0.2°, and 

pattern comprising diffraction angles (2θ) shown in Table 4, wherein the 2θ angles have a margin of 



2θ (°) 2θ (°)



ray powder diffraction pattern comprising peaks at diffraction angles (2θ) of 18.84±0.2°, 

s (2θ) of 22.05±0.2°, 18.36±0.2°, 6.21±0.2°, 3.60±0.2°, and 16.98±0.2°.

diffraction angles (2θ) of 12.50±0.2º, 34.99±0.2°, 16.11±0.2°, 20.51±0.2°, 19.57±0.2

pattern comprising diffraction angles (2θ) shown in Table 5, wherein the 2θ angles have a margin of 

2θ (°) 2θ (°)



ray powder diffraction pattern comprising peaks at diffraction angles (2θ) of 6.60±0.2°, 

diffraction angles (2θ) of 25.69±0.2°, 3.27±0.2°, 17.49±0.2°, 19.32±0.2°, and 16.89±0.2°.

diffraction angles (2θ) of 16.01±0.2º, 18.07±0.2°, 21.13±0.2°, 22.46±0.2°, 15.48±0.2°, and 

pattern comprising diffraction angles (2θ) shown in Table 6, wherein the 2θ angles have a margin of 



2θ (°) 2θ (°)



ray powder diffraction pattern comprising peaks at diffraction angles (2θ) of 3.50±0.2°, 

diffraction angles (2θ) of 31.61

diffraction angles (2θ) of 28.52±0.2º, 35.16±0.2°, 20.86±0.2°, 16.36±0.2°, 26.02±0.2°, and 

pattern comprising diffraction angles (2θ) shown in Table 7, wherein the 2θ angles have a margin of 

2θ ( ° ) 2θ ( 



pattern comprising peaks at diffraction angles (2θ) of 3.29±0.2°, 

diffraction angles (2θ) of 7.46±0.2°, 13.12±0.2°, 23.08±

diffraction angles (2θ) of 10.73±0.2º, 11.43±0.2°, 22.05±0.2°, 9.82±0.2°, 25.34±0.2°, and 

pattern comprising diffraction angles (2θ) shown in Table 8, wherein the 2θ angles have a margin of 



2θ (°) 2θ (°)

powder diffraction pattern comprising peaks at diffraction angles (2θ) of 18.97±0.2°, 10.71±0.2°, 

diffraction angles (2θ) of 12.79±0.2°, 15.13±0.2°, 17.99±0.2°, 22.52±0.2°, and 23.94±0.2°.



diffraction angles (2θ) of 16.53±0.2º, 24.99±0.2°, 21.85±0.2°, 19.28±0.2°, 26.69±0.2°, and 

θ) shown in Table 9, wherein the 2θ angles have a margin of 

2θ (°) 2θ (°)



powder diffraction pattern comprising peaks at diffraction angles (2θ) of 7.22±0.2°, 3.54±0.2°, 

diffraction angles (2θ) of 22.77±0.2°, 18.33±0.2°, 17.80±0.2°, 10.93±0.2°, and 22.07±0.2°.

diffraction angles (2θ) of 33.38±0.2°, 27.77±0.2°, 29.53±0.2°, 9.95±0.2°, 20.16±0.2°, and 



pattern comprising diffraction angles (2θ) shown in Table 10, wherein the 2θ angles have a margin 

2θ (°) 2θ (°)

action pattern comprising peaks at diffraction angles (2θ) of 6.13±0.2°, 7.19±0.2°, 

diffraction angles (2θ) of 18.56±0.2°, 12.34±0.2°,

diffraction angles (2θ) of 19.63±0.2°, 20.26±0.2°, 23.72±0.2°, 17.40±0.2°, 34.48±0.2°, and 



pattern comprising diffraction angles (2θ) shown in Table 11, wherein the 2θ angles have a margin 

2θ (°) 2θ (°)



powder diffraction pattern comprising peaks at diffraction angles (2θ) of 8.04±0.2°, 14.49±0.2°, 

diffraction angles (2θ) of 18.70±0.2°, 20.85±0.2°, 4.00±0.2°, 23.27±0.2°, and 12.40±0.2°.

diffraction angles (2θ) of 16.22±0.2°, 15.58±0.2°, 14.27±0.2°, 12.13±0.2°, 15.43±0.2°, and 

pattern comprising diffraction angles (2θ) shown in Table 12, wherein the 2θ angles have a margin 

2θ (°) 2θ (°)



diffraction angles (2θ) of 19.96±0.2°, 12.72±0.2°, 

diffraction angles (2θ) of 16.54±0.2°, 3.95±0.2°, 21.66±0.2°, 24.01±0.2°, and 22.69

diffraction angles (2θ) of 14.45±0.2°, 11.92±0.2°, 15.93±0.2°, 20.98±0.2°, 23.59±0.2°, and 

pattern comprising diffraction angles (2θ) shown in Table 13, wherein the 2θ angles have a margin 

2θ (°) 2θ (°)



powder diffraction pattern comprising peaks at diffraction angles (2θ) of 10.92±0.2°, 15.37±0.2°, 

diffraction angles (2θ) of 12.95±0.2°, 6.93±0.2°, 18.04±0.2°, 16.43±0.2°, and 25.26±0.2°.

diffraction angles (2θ) of 5.43±0.2°, 10.75±0.2°, 14.20±0.2°, 23.12±0.2°, 17.87±0.2°, and 

n comprising diffraction angles (2θ) shown in Table 14, wherein the 2θ angles have a margin 



2θ (°) 2θ (°)





lipemia, metabolic acidosis, ketosis, arthritis, osteoporosis, Parkinson’s disease, left ventricular 

lipoproteinemia, Alzheimer’s disease, schizophrenia, impaired cognitive function, inflammatory 

bowel disease, short bowel syndrome, Crohn’s disease



acidosis, ketosis, arthritis, osteoporosis, Parkinson’s disease, left ventricular hypertrophy, peripheral 

soriasis, foot ulcers, ulcerative colitis, hyperapoB lipoproteinemia, Alzheimer’s 

syndrome, Crohn’s disease, colitis, irritable bowel syndrome, and polycystic ovar



disclosure. The abscissa denotes 2θ values (degrees), and the ordinate denotes peak intensity.

FIG. 2 illustrates the DSC profile of a crystal form A of compound I of the present disclosure. The 

abscissa denotes temperature (°C), and the ordinate denotes heat flow (mW).

FIG. 3 illustrates the TGA profile of a crystal form A of compound I of the present disclosure. The 

abscissa denotes temperature (°C), and the ordinate denotes weight (%).

disclosure. The abscissa denotes 2θ values (degrees), and the ordinate denotes peak intensity.

FIG. 5 illustrates the DSC profile of a crystal form B of compound I of the present disclosure. The 

abscissa denotes temperature (°C), and the ordinate denotes heat flow (mW).

FIG. 6 illustrates the TGA profile of a crystal form B of compound I of the present disclosure. The 

abscissa denotes temperature (°C), and the ordinate denotes weight (%).

disclosure. The abscissa denotes 2θ values (degrees), and the ordinate denotes peak intensity.

FIG. 8 illustrates the DSC profile of a crystal form C of compound I of the present disclosure. The 

abscissa denotes temperature (°C), and the ordinate denotes heat flow (mW).

FIG. 9 illustrates the TGA profile of a crystal form C of compound I of the present disclosure. The 

abscissa denotes temperature (°C), and the ordinate denotes weight (%).

the present disclosure. The abscissa denotes 2θ values (degrees), and the ordinate denotes peak 

FIG. 11 illustrates the DSC profile of a hydrate crystal form D of compound I of the present disclosure. 

The abscissa denotes temperature (°C), and the ordinate denotes heat flow (mW).

FIG. 12 illustrates the TGA profile of a hydrate crystal form D of compound I of the present 

disclosure. The abscissa denotes temperature (°C), and the ordinate denotes weight (%).



of compound I of the present disclosure. The abscissa denotes 2θ values 

FIG. 14 illustrates the DSC profile of a trichloromethane solvate crystal form E of compound I of the 

present disclosure. The abscissa denotes temperature (°C), and the ordinate denotes heat flow (mW).

FIG. 15 illustrates the TGA profile of a trichloromethane solvate crystal form E of compound I of the 

present disclosure. The abscissa denotes temperature (°C), and the ordinate denotes weight (%).

F of compound I of the present disclosure. The abscissa denotes 2θ values (degrees), and the ordinate 

FIG. 17 illustrates the DSC profile of a N-methylpyrrolidone solvate crystal form F of compound I of 

the present disclosure. The abscissa denotes temperature (°C), and the ordinate denotes heat flow 

(mW).

FIG. 18 illustrates the TGA profile of a N-methylpyrrolidone solvate crystal form F of compound I 

of the present disclosure. The abscissa denotes temperature (°C), and the ordinate denotes weight (%).

G of compound I of the present disclosure. The abscissa denotes 2θ values (degrees), and t

FIG. 20 illustrates the DSC profile of a N-methylpyrrolidone solvate crystal form G of compound I 

of the present disclosure. The abscissa denotes temperature (°C), and the ordinate denotes heat flow 

(mW).

FIG. 21 illustrates the TGA profile of a N-methylpyrrolidone solvate crystal form G of compound I 

of the present disclosure. The abscissa denotes temperature (°C), and the ordinate denotes weight (%).

of compound I of the present disclosure. The abscissa denotes 2θ values (degrees), and the ordinate 

FIG. 23 illustrates the DSC profile of a tetrahydrofuran solvate crystal form H of compound I of the 

present disclosure. The abscissa denotes temperature (°C), and the ordinate denotes heat flow (mW).

FIG. 24 illustrates the TGA profile of a tetrahydrofuran solvate crystal form H of compound I of the 



present disclosure. The abscissa denotes temperature (°C), and the ordinate denotes weight (%).

compound I of the present disclosure. The abscissa denotes 2θ values (degrees), and the ordinate 

FIG. 26 illustrates the DSC profile of an ethanol solvate crystal form I of compound I of the present 

disclosure. The abscissa denotes temperature (°C), and the ordinate denotes heat flow (mW).

FIG. 27 illustrates the TGA profile of an ethanol solvate crystal form I of compound I of the present 

disclosure. The abscissa denotes temperature (°C), and the ordinate denotes weight (%).

re. The abscissa denotes 2θ values (degrees), and the ordinate denotes peak 

I of the present disclosure. The abscissa denotes 2θ values (degrees)

I of the present disclosure. The abscissa denotes 2θ values (degrees), and the ordinate denotes peak 

I of the present disclosure. The abscissa denotes 2θ values (degrees), and the ordinate denotes peak 

I of the present disclosure. The abscissa denotes 2θ values (degrees), and the ordinate denotes peak 



The “pharmaceutical composition” refers to a mixture containing one or more of the compounds 

As used herein, the “polymorph” refers to crystal forms having the same chemical composition but 

switched in stability ((Theory and Origin of Polymorphism in “Polymorphism in Pharmaceutical 

Solids” (1999) ISBN: )

The term “room temperature” or “RT” as used herein refers to an ambient temperature of 20 to 25 °C 

The term “substantially identical” as used herei

art will appreciate that the measured value of peak position (2θ) may vary due to different XRPD 



(δ) are given in parts per million (ppm). The NMR analyses were performed using the Bruker 



rating in reflection mode using Cu Kα radiation. The instrument used Cu Kα 

2 detector. The 2θ 

expected peak positions and may be in the range of the expected 2θ value±0.2°.
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(2θ) of 7.42±0.2°, 3.68±0.2°, 21.85±0.2°, and 18.75±0.2°,

preferably further comprising peaks at diffraction angles (2θ) of 9.29±0.2°, 16.71±0.2°, 11.18±0.2°, 

ng peaks at diffraction angles (2θ) of 27.81±0.2º, 17.00±0.2°, 

(2θ) shown in Table 1, wherein the 2θ an

2θ (°) 2θ (°)



ray powder diffraction pattern comprising peaks at diffraction angles (2θ) 

eferably further comprising peaks at diffraction angles (2θ) of 11.20±0.2°, 18.17±0.2°, 13.26±0.2°, 

more preferably, further comprising peaks at diffraction angles (2θ) of 15.72±0.2º, 26.17±0.2°, 

(2θ) shown in Table 2, wherein the 2θ angles have a margin of error of ±0.20°:

2θ (°) 2θ (°)





ray powder diffraction pattern comprising peaks at diffraction angles (2θ) 

rising peaks at diffraction angles (2θ) of 15.37±0.2°, 12.95±0.2°, 19.77±0.2°, 

more preferably, further comprising peaks at diffraction angles (2θ) of 16.38±0.2º, 25.22±0.2°, 

(2θ) shown in Table 3, wherein the 2θ angles have a margin of error of ±0.20°:

2θ (°) 2θ (°)



angles (2θ) of 7.71±0.2°, 10.96±0.2°, 12.34±0.2°, and 19.38±0.2°,

preferably further comprising peaks at diffraction angles (2θ) of 23.30±0.2°, 

more preferably, further comprising peaks at diffraction angles (2θ) of 21.54±0.2º, 22.55±0.2°, 



(2θ) shown in Table 4, wherein the 2θ angles have a margin of error of ±0.20°:

2θ (°) 2θ (°)



at diffraction angles (2θ) of 18.84±0.2°, 7.26±0.2°, 22.92±0.2°, and 9.35±0.2°,

preferably further comprising peaks at diffraction angles (2θ) of 22.05±0.2°, 18.36±0.2°, 6.21±0.2°, 

more preferably, further comprising peaks at diffraction angles (2θ) of 12.50±0.2º, 34.99±0.2°, 

(2θ) shown in Table 5, wherein the 2θ angles have a margin of error of ±0.20°:

2θ (°) 2θ (°)



peaks at diffraction angles (2θ) of 6.60±0.2°, 19.57±0.2°, 5.89±0.2°, and 14.96±0.2°,

preferably further comprising peaks at diffraction angles (2θ) of 25.69±0.2°, 3.27±0.2°, 17.49±0.2°, 

more preferably, further comprising peaks at diffraction angles (2θ) of 16.01±0.2º, 18.07±0.2°, 

(2θ) shown in Table 6, wherein the 2θ angles have a margin of error of ±0.20°:

2θ (°) 2θ (°)





peaks at diffraction angles (2θ) of 3.50±0.2°, 6.97±0.2°, 13.91±0.2°, and 22.19±0.2°,

preferably further comprising peaks at diffraction angles (2θ) of 31.61±0.2°, 18.11±0.2°, 20.55±0.2°, 

ng peaks at diffraction angles (2θ) of 28.52±0.2º, 35.16±0.2°, 

(2θ) shown in Table 7, wherein the 2θ 

2θ ( ° ) 2θ ( ° )



diffraction angles (2θ) of 3.29±0.2°, 3.71±0.2°, 19.71±0.2°, and 19.24±0.2°,

preferably further comprising peaks at diffraction angles (2θ) of 7.46±0.2°, 13.12±0.2°, 23.08±0.2°, 

more preferably, further comprising peaks at diffraction angles (2θ) of 10.73±0.2º, 11.43±0.2°, 

(2θ) shown in Table 8, wherein the 2θ angles have a margin of error of ±0.20°:

2θ (°) 2θ (°)



diffraction angles (2θ) of 18.

preferably further comprising peaks at diffraction angles (2θ) of 12.79±0.2°, 15.13±0.2°, 17.99±0.2°, 

more preferably, further comprising peaks at diffraction angles (2θ) of 1

(2θ) shown in Table 9, wherein the 2θ angles have a margin of error of ±0.20°:

2θ (°) 2θ (°)





angles (2θ) of 7.22±0.2°, 3.54±0.2°, 15.99±0.2°, and 19.34±0.2°,

preferably further comprising peaks at diffraction angles (2θ) of 22.77±0.2°, 18.33±0.2°, 17.80±0.2°, 

at diffraction angles (2θ) of 33.38±0.2°, 27.77±0.2°, 

(2θ) shown in Table 10, wherein the 2θ angles have

2θ (°) 2θ (°)



angles (2θ) of 6.13±0.2°, 7.19±0.2°, 3.56±0.2°, and 22.63±0.2°,

at diffraction angles (2θ) of 18.56±0.2°, 12.34±0.2°, 16.83±0.2°, 

more preferably, further comprising peaks at diffraction angles (2θ) of 19.63±0.2°, 20.26±0.2°, 

(2θ) shown in Table 11, wherein the 2θ angles have a margin of error of ±0.20°:

2θ (°) 2θ (°)



angles (2θ) of 8.04±0.2°, 14.49±0.2°, 19.75±0.2°, and 15.95±0.2°,

les (2θ) of 18.70±0.2°, 20.85±0.2°, 4.00±0.2°, 

more preferably, further comprising peaks at diffraction angles (2θ) of 16.22±0.2°, 15.58±0.2°, 

(2θ) shown in Table 12, wherein the 2θ angles have a margin of error of ±0.20°:

2θ (°) 2θ (°)



angles (2θ) of 19.96±0.2°, 12.72±0.2°, 7.92±0

preferably further comprising peaks at diffraction angles (2θ) of 16.54±0.2°, 3.95±0.2°, 21.66±0.2°, 

more preferably, further comprising peaks at diffraction angles (2θ) of 14.45±0.2°, 11.92±0.2°, 

(2θ) shown in Table 13, wherein the 2θ angles have a margin of error of ±0.20°:

2θ (°) 2θ (°)



angles (2θ) of 10.92±0.2°, 15.37±0.2°, 19.34±0.2°

preferably further comprising peaks at diffraction angles (2θ) of 12.95±0.2°, 6.93±0.2°, 18.04±0.2°, 

more preferably, further comprising peaks at diffraction angles (2θ) of 5.43±0.2°, 10.75±0.2°, 

(2θ) shown in Table 14, wherein the 2θ angles have a margin of error of ±0.20°:

2θ (°) 2θ (°)







is, osteoporosis, Parkinson’s disease, left ventricular hypertrophy, 

Alzheimer’s disease, schizophrenia, impaired cognitive function, inflammatory bowel disease, short 

bowel syndrome, Crohn’s disease, colitis, irritable bowel syndrome, and polycystic ovary syndrome.


