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DESCRIPTION 

Title of Invention: CRYSTAL OF 3,5-DISUBSTITUTED BENZENE ALKYNYL 

COMPOUND 

 

Technical Field 5 

[0001] 

Cross-Reference to Related Patent Application 

 This application claims priority to Japanese patent 

application No. 2015-070927, filed on March 31, 2015, the 

disclosure of which is hereby incorporated by reference in its 10 

entirety.  

 The present invention relates to novel crystals of 3,5-

disubstituted benzene alkynyl compound that are stable, excellent 

in oral absorbability, and useful as an antitumor agent.  

 15 

Background Art 

[0002] 

 Pharmaceutical compositions for oral administration are 

typically required to exhibit not only stability of the active 

ingredient, but also excellent absorbability during oral 20 

administration; and mass production methods of the compositions 

are also required. 

[0003] 

 In crystals, there may be polymorphs that contain the 

same molecule but have different molecular arrangements. Such 25 

polymorphs are known to exhibit different peaks in X-ray powder 

diffraction measurement (XRD measurement). Additionally, those 

crystal polymorphs are known to exhibit different solubility, 

oral absorbability, stability, and the like. Thus, optimal 

crystals must be found from different perspectives in developing 30 

drugs. 

[0004] 

  At present, a number of FGFR inhibitors are reported 

as antitumor agents, and Patent Literature 1, 2, and 3 disclose 

(S)-1-(3-(4-amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-35 
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pyrazolo[3,4-d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one 

(hereinafter “compound 1”) as a compound that has excellent FGFR 

inhibitory activity and that exhibits antitumor activity. 

[0005] 

 5 

[0006] 

 However, none of Patent Literature 1, 2, or 3 discloses 

or suggests the crystal of compound 1, and the stability, oral 

absorbability, and crystallization method of the crystal.  

 10 

Citation List 

Patent Literature 

[0007] 

Patent Literature 1: WO2013/108809 pamphlet 

Patent Literature 2: WO2015/008844 pamphlet 15 

Patent Literature 3: WO2015/008839 pamphlet 

 

Summary of Invention 

Technical Problem 

[0008] 20 

 An object of the present invention is to provide a 

crystal of compound 1, which is useful as an antitumor agent and 

disclosed in Patent Literature 1, the crystal being stable, 

excellent in oral absorbability, and suitable for mass 

Compound 1 
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production; and to provide a method for crystallizing compound 1.  

 

Solution to Problem 

[0009] 

 The present inventors conducted extensive research, and 5 

found that compound 1 has three crystalline forms (crystal I, 

crystal II, crystal III). The inventors found that among these, 

crystal II exhibits high stability, excellent oral absorbability, 

high crystallinity, high chemical purity, and is suitable for 

mass production, with homogenous particle size distribution; they 10 

thereby completed the invention. They also found that crystal II 

can be obtained by adding a specific solvent to compound 1 to 

crystallize it. They also found that crystal I of compound 1 

exhibits high stability and excellent oral absorbability. 

[0010] 15 

 Specifically, the present invention provides the 

following Items. 

 

Item 1. 

 A crystal of (S)-1-(3-(4-amino-3-((3,5-20 

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-

pyrrolidinyl)-2-propen-1-one, the crystal exhibiting an X-ray 

powder diffraction spectrum containing at least three 

characteristic peaks at diffraction angles (2θ±0.2°) selected 

from 9.5°, 14.3°, 16.7°, 19.1°, 20.8°, 21.9°, and 25.2°. 25 

 

Item 2. 

 The crystal according to Item 1, which exhibits an X-

ray powder diffraction spectrum containing at least five 

characteristic peaks at diffraction angles (2θ±0.2°) selected 30 

from 9.5°, 14.3°, 16.7°, 19.1°, 20.8°, 21.9°, and 25.2°.  

 

Item 3. 

 The crystal according to Item 1 or 2, which exhibits an 

X-ray powder diffraction spectrum containing characteristic peaks 35 
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at diffraction angles (2θ±0.2°) of 9.5°, 14.3°, 16.7°, 19.1°, 

20.8°, 21.9°, and 25.2°. 

 

Item 4. 

 The crystal according to any one of Items 1 to 3, which 5 

has a chemical purity of 99.0% or more. 

 

Item 5. 

 The crystal according to any one of Items 1 to 4, which 

exhibits an endothermic peak (the highest peak value) in the 10 

vicinity of 166°C in differential scanning calorimetry 

measurement.  

 

Item 6. 

 A pharmaceutical composition comprising the crystal 15 

according to any one of Items 1 to 5.  

 

Item 7. 

 A pharmaceutical composition for oral administration, 

the composition comprising the crystal according to any one of 20 

Items 1 to 5. 

 

Item 8. 

 A crystal of (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-25 

pyrrolidinyl)-2-propen-1-one, the crystal exhibiting an X-ray 

powder diffraction spectrum containing at least seven 

characteristic peaks at diffraction angles (2θ±0.2°) selected 

from 13.5°, 17.9°, 19.5°, 20.6°, 22.0°, 22.6°, 23.3°, 23.7°, and 

24.2°. 30 

 

Item 9. 

 The crystal according to Item 8, which exhibits an X-

ray powder diffraction spectrum containing characteristic peaks 

at diffraction angles (2θ±0.2°) of 13.5°, 17.9°, 19.5°, 20.6°, 35 



 

-5- 

22.0°, 22.6°, 23.3°, 23.7°, and 24.2°. 

 

Item 10. 

 The crystal according to Item 8 or 9, which exhibits an 

endothermic peak (the highest peak value) in the vicinity of 5 

169°C in differential scanning calorimetry measurement.  

 

Item 11. 

 A pharmaceutical composition comprising the crystal 

according to any one of Items 8 to 10. 10 

 

Item 12. 

 A pharmaceutical composition for oral administration, 

the composition comprising the crystal according to any one of 

Items 8 to 10. 15 

[0011] 

Item 13. 

 A crystal of (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-

pyrrolidinyl)-2-propen-1-one, the crystal being produced by a 20 

method comprising 

 step (1) of adding (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-

pyrrolidinyl)-2-propen-1-one to one or more solvents selected 

from the group consisting of water, C1-4 alcohols, C3-5 aliphatic 25 

carboxylic acid esters, C3-6 ketones, C2-5 aprotic polar organic 

solvents, and mixtures of these solvents, and 

 step (2) of stirring the solvent to which (S)-1-(3-(4-

amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-

d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one has been added 30 

in step (1) to crystallize (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-

pyrrolidinyl)-2-propen-1-one. 

 

Item 14. 35 



 

-6- 

 The crystal according to Item 13, which exhibits an X-

ray powder diffraction spectrum containing at least three 

characteristic peaks at diffraction angles (2θ±0.2°) selected 

from 9.5°, 14.3°, 16.7°, 19.1°, 20.8°, 21.9°, and 25.2°.  

 5 

Item 15. 

 The crystal according to Item 13 or 14, which has a 

chemical purity of 99.0% or more. 

 

Item 16. 10 

 The crystal according to any one of Items 13 to 15, 

which exhibits an endothermic peak (the highest peak value) in 

the vicinity of 166°C in differential scanning calorimetry 

measurement. 

 15 

Item 17. 

 A method for crystallizing (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-

pyrrolidinyl)-2-propen-1-one, the method comprising 

 step (1) of adding (S)-1-(3-(4-amino-3-((3,5-20 

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-

pyrrolidinyl)-2-propen-1-one to one or more solvents selected 

from the group consisting of water, C1-4 alcohols, C3-5 aliphatic 

carboxylic acid esters, C3-6 ketones, C2-5 aprotic polar organic 

solvents, and mixtures of these solvents, and 25 

 step (2) of stirring the solvent to which (S)-1-(3-(4-

amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-

d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one has been added 

in step (1) to crystallize (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-30 

pyrrolidinyl)-2-propen-1-one. 

[0012] 

Item 18. 

 The crystallization method according to Item 17, 

wherein the crystal of (S)-1-(3-(4-amino-3-((3,5-35 
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dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-

pyrrolidinyl)-2-propen-1-one obtained in step (2) exhibits an X-

ray powder diffraction spectrum containing at least three 

characteristic peaks at diffraction angles (2θ±0.2°) selected 

from 9.5°, 14.3°, 16.7°, 19.1°, 20.8°, 21.9°, and 25.2°. 5 

 

Item 19. 

 The crystallization method according to Item 17 or 18, 

wherein the crystal of (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-10 

pyrrolidinyl)-2-propen-1-one obtained in step (2) has a chemical 

purity of 99.0% or more.  

 

Item 20. 

 The crystallization method according to any one of 15 

Items 17 to 19, wherein the crystal of (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-

pyrrolidinyl)-2-propen-1-one obtained in step (2) exhibits an 

endothermic peak (the highest peak value) in the vicinity of 

166°C in differential scanning calorimetry measurement. 20 

 

Item 21. 

 A method for reducing scaling of a crystal of (S)-1-(3-

(4-amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-

d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one, the method 25 

comprising 

 step (1) of adding (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-

pyrrolidinyl)-2-propen-1-one to a solvent selected from the group 

consisting of water, C1-4 alcohols, C3-5 aliphatic carboxylic acid 30 

esters, C3-6 ketones, C2-5 aprotic polar organic solvents, and 

mixtures of these solvents, and 

 step (2) of stirring the solvent to which (S)-1-(3-(4-

amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-

d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one has been added 35 
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in step (1) to crystallize (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-

pyrrolidinyl)-2-propen-1-one. 

[0013] 

Item 22. 5 

 The method for reducing scaling of a crystal according 

to Item 21, wherein the crystal of (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-

pyrrolidinyl)-2-propen-1-one obtained in step (2) exhibits an X-

ray powder diffraction spectrum containing at least three 10 

characteristic peaks at diffraction angles (2θ±0.2°) selected 

from 9.5°, 14.3°, 16.7°, 19.1°, 20.8°, 21.9°, and 25.2°. 

 

Item 23. 

 The method for reducing scaling of a crystal according 15 

to Item 21 or 22, wherein the crystal of (S)-1-(3-(4-amino-3-

((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-

1-pyrrolidinyl)-2-propen-1-one obtained in step (2) has a 

chemical purity of 99.0% or more. 

 20 

Item 24. 

 The method for reducing scaling of a crystal according 

to any one of Items 21 to 23, wherein the crystal of (S)-1-(3-(4-

amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-

d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one obtained in step 25 

(2) exhibits an endothermic peak (the highest peak value) in the 

vicinity of 166°C in differential scanning calorimetry 

measurement. 

 

Item 25. 30 

 A crystal of (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-

pyrrolidinyl)-2-propen-1-one, the crystal being obtainable by a 

method comprising 

 step (1) of adding (S)-1-(3-(4-amino-3-((3,5-35 
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dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-

pyrrolidinyl)-2-propen-1-one to a solvent containing a C7-10 

hydrocarbon, a C2-8 ether, a C6-10 aliphatic carboxylic acid ester, 

or a mixture solvent of a C7-10 hydrocarbon and a C3-5 aliphatic 

carboxylic acid ester, and 5 

 step (2) of stirring the solvent to which (S)-1-(3-(4-

amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-

d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one has been added 

in step (1) to crystallize (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-10 

pyrrolidinyl)-2-propen-1-one. 

 

Item 26. 

 The crystal according to Item 25, which exhibits an X-

ray powder diffraction spectrum containing at least seven 15 

characteristic peaks at diffraction angles (2θ±0.2°) selected 

from 13.5°, 17.9°, 19.5°, 20.6°, 22.0°, 22.6°, 23.3°, 23.7°, and 

24.2°. 

 

Item 27. 20 

 The crystal according to Item 25 or 26, which exhibits 

an endothermic peak (the highest peak value) in the vicinity of 

169°C in differential scanning calorimetry measurement. 

[0014] 

Item 28. 25 

 A method for crystallizing (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-

pyrrolidinyl)-2-propen-1-one, the method comprising 

 step (1) of adding (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-30 

pyrrolidinyl)-2-propen-1-one to a solvent containing a C5-10 

hydrocarbon, a C2-8 ether, a C6-10 aliphatic carboxylic acid ester, 

or a mixture solvent of a C5-10 hydrocarbon and a C3-5 aliphatic 

carboxylic acid ester, and 

 step (2) of stirring the solvent to which (S)-1-(3-(4-35 
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amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-

d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one has been added 

in step (1) to crystallize (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-

pyrrolidinyl)-2-propen-1-one. 5 

 

Item 29. 

 The crystallization method according to Item 28, 

wherein the crystal of (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-10 

pyrrolidinyl)-2-propen-1-one obtained in step (2) exhibits an X-

ray powder diffraction spectrum containing at least seven 

characteristic peaks at diffraction angles (2θ±0.2°) selected 

from 13.5°, 17.9°, 19.5°, 20.6°, 22.0°, 22.6°, 23.3°, 23.7°, and 

24.2°. 15 

 

Item 30. 

 The crystal according to Item 28 or 29, wherein the 

crystal of (S)-1-(3-(4-amino-3-((3,5-dimethoxyphenyl)ethynyl)-1H-

pyrazolo[3,4-d]pyrimidin-1-yl)-1-pyrrolidinyl)-2-propen-1-one 20 

obtained in step (2) exhibits an endothermic peak (the highest 

peak value) in the vicinity of 169°C in differential scanning 

calorimetry measurement. 

 

Advantageous Effects of Invention 25 

[0015] 

 Crystal II of compound 1 of the present invention 

exhibits high stability, excellent oral absorbability, high 

crystallinity, and high chemical purity, and is also suitable for 

mass production, with homogenous particle size distribution. Thus, 30 

crystal II can be used as an orally administered drug. 

Additionally, crystal I of compound 1 exhibits high stability, 

excellent oral absorbability, high crystallinity, and high 

chemical purity. Thus, crystal I can be used as an orally 

administered drug.  35 
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Brief Description of Drawings 

[0016] 

Fig. 1 illustrates an X-ray powder diffraction spectrum of 

crystal II of compound 1 (the vertical axis: intensity (cps), the 5 

horizontal axis: diffraction angle (2θ±0.2°)). 

Fig. 2 illustrates an X-ray powder diffraction spectrum of 

crystal I of compound 1 (the vertical axis: intensity (cps), the 

horizontal axis: diffraction angle (2θ±0.2°)). 

Fig. 3 illustrates an X-ray powder diffraction spectrum of 10 

crystal III of compound 1 (the vertical axis: intensity (cps), 

the horizontal axis: diffraction angle (2θ±0.2°)). 

Fig. 4 illustrates a differential scanning calorimetry (DSC) 

curve of crystal II of compound 1. 

Fig. 5 illustrates a differential scanning calorimetry (DSC) 15 

curve of crystal I of compound 1. 

Fig. 6 illustrates a differential scanning calorimetry (DSC) 

curve of crystal III of compound 1. 

 

Description of Embodiments 20 

[0017] 

 Compound 1 of the present invention can be synthesized 

by the production method disclosed in Patent Literature 1. 

[0018] 

 A crystal refers to a solid, in which atoms or 25 

molecules are arranged in an orderly repeating pattern, and 

differs from an amorphous solid, which does not have repeating 

units. Crystals and amorphous solids can be examined by methods 

such as X-ray powder diffraction measurement (XRD measurement), 

differential scanning calorimetry measurement (DSC measurement), 30 

thermogravimetric measurement-differential thermoanalysis (TG-

DTA), or IR spectroscopy (IR). 

[0019] 

 In crystals, there may be polymorphs that contain the 

same molecule but have different molecular arrangements. Such 35 
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polymorphs are known to exhibit peaks different from polymorphs 

in X-ray powder diffraction measurement (XRD measurement). Such 

polymorphs are also known to exhibit different solubility, oral 

absorbability, stability, and the like. Thus, optimal crystals 

must be found from different perspectives in developing drugs. 5 

[0020] 

  The present inventors conducted extensive research, 

and found that compound 1 has three crystal forms (crystal I, 

crystal II, and crystal III). 

[0021] 10 

 Crystal III can be obtained by using a mixture solvent 

of ethyl acetate and hexane. However, in the results of 

differential scanning calorimetry measurement (DSC measurement), 

crystal III exhibits an endothermic peak or exothermic peak in 

the vicinity of 145°C, which means that crystal III may be 15 

inferior to crystal I or crystal II in stability, and may undergo 

a change of crystal form, for example, during the production 

process or drug formation. Thus, crystal III is considered 

unsuitable as a crystal for drugs, which are required to be 

stable.  20 

[0022] 

 In contrast, DSC measurement of crystal I did not 

detect an endothermic peak or exothermic peak, and this confirmed 

that crystal I is a stable crystal, unlikely to undergo a change 

in crystal form, during drug formation and the like, and is 25 

chemically very stable. In addition, because of the extremely 

excellent oral absorbability, crystal I is suitable as a crystal 

for drugs, which are required to be stable and have excellent 

oral absorbability. 

[0023] 30 

 DSC measurement of crystal II also did not detect an 

endothermic peak or exothermic peak, and this confirmed that 

crystal II is a stable crystal, unlikely to undergo a change in 

crystal form, during drug formation and the like, and is 

chemically very stable. In addition, crystal II does not firmly 35 
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adhere to equipment, such as a reactor and a stirring blade, 

during its precipitation in a solvent, and is suitable for mass 

production. Crystal II is also suitable for efficiently obtaining 

compound 1 with an extremely high chemical purity. Thus, crystal 

II is suitable as a crystal for drugs, for which a stable supply 5 

of a stable and highly pure crystal in high volumes is required. 

[0024] 

 Crystal I may be any crystal as long as crystal I 

contain crystal I of compound 1. Crystal II may be any crystal as 

long as crystal II contain crystal II of compound 1.  Crystal I or 10 

crystal II may be a monocrystal of crystal I or crystal II, or a 

polymorphic mixture that contains other crystals. Specifically, 

90 wt% or more of the crystal is preferably crystal I or crystal 

II, and more preferably, 95 wt% or more of the crystal is crystal 

I or crystal II, and particularly preferably, 99 wt% or more of 15 

the crystal is crystal I or crystal II. 

[0025] 

 In this specification, the term “chemical purity” 

refers to a purity measured by high-performance liquid 

chromatography, and a chemical purity of compound 1 indicates a 20 

purity determined by measuring compound I by high-performance 

liquid chromatography. The wavelength of the detector for use in 

purity measurement can be suitably determined. Specifically, the 

chemical purity of a crystal of compound 1 is preferably 95.0% or 

more, more preferably 98.0% or more, and particularly preferably 25 

99.0% or more. 

[0026] 

 Crystal I and crystal II of the present invention each 

include those with different crystal habits (i.e., different 

external shapes) due to different growth of the crystal surface. 30 

Thus, crystal I and crystal II each include crystals that exhibit 

different relative intensities of peaks, even if the peak 

patterns at diffraction angle 2θof crystal I or crystal II 

determined by XRD measurement are the same. The relative 

intensity used here refers to a value of each peak area relative 35 
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to the largest peak area (taken as 100), among peaks at 

diffraction angle 2θ, in an X-ray powder diffraction spectrum. 

[0027] 

 The error of peaks at diffraction angle 2θ in X-ray 

powder diffraction spectrum in the present invention is about 5 

±0.2°. This is an error caused by the devices used in measurement, 

sample adjustment, methods of data analysis, etc. Thus, the XRD 

measurement values of the crystals of the present invention 

include an error ±0.2° in the values at diffraction angle 2θ.  

[0028] 10 

 The endothermic peak (the highest peak value) measured 

in DSC may vary depending on the temperature increase rate per 

minute, the weight of the sample, the purity of the sample, and 

other factors. In this specification, the term “in the vicinity 

of” means ±5.0°C. 15 

[0029] 

 Crystal II of the present invention can be obtained by 

adding compound 1 to a specific solvent, and stirring the 

mixture to crystallize compound 1. Thus, the present invention 

provides a crystallization method to provide crystal II, the 20 

method comprising: 

step (1) of adding compound 1 to a solvent; and 

step (2) of stirring the solvent to which compound 1 has been 

added in step (1) to crystallize compound 1. 

 This method may also be paraphrased as a method for 25 

reducing scaling of a crystal of compound 1, the method 

comprising: 

step (1) of adding compound 1 to a solvent; and 

step (2) of stirring the solvent to which compound 1 has been 

added in step (1) to crystallize compound 1, thereby obtaining 30 

crystal II. 

[0030] 

 Solvents usable for crystallization to obtain crystal I 

of the present invention include C7-10 hydrocarbons, C2-8 ethers, 

C6-10 aliphatic carboxylic acid esters, and mixture solvents of 35 
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C7-10 hydrocarbons and C3-5 aliphatic carboxylic acid esters. 

[0031] 

 C7-10 hydrocarbons refer to hydrocarbons having 7 to 10 

carbon atoms, and examples include heptane and decane, with 

heptane being preferable. 5 

[0032] 

 C2-8 ethers refer to ethers having 2 to 8 carbon atoms, 

and examples include diethyl ether, tert-butyl methyl ether, 

cyclopentyl methyl ether, and tetrahydrofuran, with tert-butyl 

methyl ether being preferable. 10 

[0033] 

 C6-10 aliphatic carboxylic acid esters refer to 

aliphatic carboxylic acid esters having 6 to 10 carbon atoms in 

the entire esters, and examples include butyl acetate, pentyl 

acetate, hexyl acetate, octyl acetate, and butyl propionate, 15 

with butyl acetate being preferable. 

[0034] 

 C3-5 aliphatic carboxylic acid esters refer to aliphatic 

carboxylic acid esters having 3 to 5 carbon atoms in the entire 

esters, and examples include methyl acetate, ethyl acetate, 20 

propyl acetate, isopropyl acetate, methyl propionate, and ethyl 

propionate, with ethyl acetate being preferable. 

[0035] 

 Solvents usable for crystallization to obtain crystal I 

of the present invention include solvents selected from the 25 

group consisting of C7-10 hydrocarbons, C2-8 ethers, C6-10 aliphatic 

carboxylic acid esters, C7-10 hydrocarbons-C3-5 aliphatic 

carboxylic acid esters, and mixtures of these solvents, with 

heptane, tert-butyl methyl ether, butyl acetate, and a mixture 

solvent of heptane-ethyl acetate being preferable. 30 

[0036] 

  Solvents usable for obtaining crystal II of the 

present invention include solvents selected from the group 

consisting of water, C1-4 alcohols, C3-5 aliphatic carboxylic acid 

esters, C3-6 ketones, C2-5 aprotic polar organic solvents, and 35 
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mixtures of these solvents. 

[0037] 

 C1-4 alcohols refer to alcohols having 1 to 4 carbon 

atoms, and examples include methanol, ethanol, n-propanol, 

isopropanol, n-butanol, and t-butanol, with ethanol and 5 

isopropanol being preferable. 

[0038] 

 C3-5 aliphatic carboxylic acid esters refer to the 

aforementioned aliphatic carboxylic acid esters, and ethyl 

acetate is preferable. 10 

[0039] 

 C3-6 ketones refer to ketones having 3 to 6 carbon atoms 

in the entire ketones, and examples include acetone, methyl 

ethyl ketone, methyl isobutyl ketone, and cyclohexanone, with 

acetone and methyl ethyl ketone being preferable. 15 

[0040] 

  C2-5 aprotic polar organic solvents include 

acetonitrile, N-methyl-2-pyrrolidone, N,N-dimethylformamide, 

N,N-dimethylacetamide, and dimethyl sulfoxide. 

[0041] 20 

 Solvents usable for crystallization to obtain crystal 

II of the present invention include solvents selected from the 

group consisting of water, C1-4 alcohols, C3-5 aliphatic carboxylic 

acid esters, C3-6 ketones, C2-5 aprotic polar organic solvents, and 

mixtures of these solvents, with solvents selected from the 25 

group consisting of water, C1-4 alcohols, C3-5 aliphatic 

carboxylic acid esters, C3-6 ketones, and mixtures of these 

solvents being preferable. More preferable solvents include 

ethanol, isopropanol, acetone, methyl ethyl ketone, ethyl 

acetate, and a mixture solvent of water-ethanol. A particularly 30 

preferable solvent is a mixture solvent of water-ethanol. In the 

use of a mixture solvent of water-C1-4 alcohol, the ratio of C1-4 

alcohol to water can suitably be adjusted such that a C1-4 

alcohol is present in an amount of typically 0.01 to 100 parts 

by weight, preferably 0.1 to 50 parts by weight, and more 35 
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preferably 1 to 30 parts by weight, per part by weight of water. 

[0042] 

 The amount of a solvent to be added to crystal I or 

crystal II of the present invention is, from the standpoint of 

crystal yield, 1 to 100 times (volume/weight), preferably 2 to 5 

50 times (volume/weight), and more preferably 4 to 30 times 

(volume/weight) as much as the mass of compound 1. 

[0043] 

 The temperature for crystallization to obtain crystal I 

or crystal II of the present invention can suitably be 10 

determined according to the solvent for use within the range of 

0°C to the boiling point of the solvent. The temperature for 

crystallization does not necessarily stay same temperature, and 

heating or cooling can be performed between 0°C to the boiling 

point of the solvent. Heating used here means maintaining the 15 

temperature of the solvent at 40°C or more, and cooling means 

maintaining the temperature of the solvent at less than 15°C. 

[0044] 

 Stirring for crystallization to obtain crystal I or 

crystal II of the present invention can suitably be performed 20 

using a stirrer, a stirring blade, a magnetic stirrer, or other 

stirrers, according to the amount of the solvent, and the size 

of the reaction furnace, and the like. The stirring rate is 

typically 1 to 600 rpm, and preferably 10 to 300 rpm. 

[0045] 25 

 The stirring time for crystallization to obtain crystal 

I or crystal II of the present invention is preferably a 

predetermined length of time or more to sufficiently facilitate 

the crystallization and to obtain the crystal at high yield, and 

preferably less than a predetermined length of time to reduce 30 

the decomposition of the crystal, which decreases the yield. The 

stirring time is, 1 minute to 120 hours, preferably 1 to 72 

hours, and more preferably 3 to 48 hours. 

[0046] 

 Reducing scaling of crystal II in crystallization 35 
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according to the present invention means reducing the amount of 

the crystal remaining in the reactor to less than 20% of the 

theoretical yield; the amount is preferably less than 10%, and 

more preferably less than 5% of the theoretical yield. 

[0047] 5 

 Crystal I or crystal II of the present invention 

precipitated in a solvent can be isolated and purified by known 

separation and purification techniques, such as filtration, 

washing with an organic solvent, and drying under reduced 

pressure. The organic solvents for use in washing include the 10 

solvents described above, and the organic solvents are 

preferably ethanol, isopropanol, acetone, methyl ethyl ketone, 

ethyl acetate, and a mixture solvent of water-ethanol. The 

atmospheric pressure for drying under reduced pressure is 0.1 

atm or less, and preferably 0.05 atm or less. The temperature 15 

for drying under reduced pressure is 0 to 200°C, and preferably 

25 to 100°C. 

[0048] 

 For crystallization of the present invention, crystal I 

or crystal II may be added as a seed crystal. The seed crystal 20 

to be added is 0.1 to 10 wt%, and preferably 1 to 3 wt% of the 

theoretical yield of crystallized compound 1. 

[0049] 

 The thus-obtained crystal I of compound 1 exhibits an 

X-ray powder diffraction spectrum containing at least seven 25 

peaks at diffraction angles (2θ±0.2°) selected from 13.5°, 17.9°, 

19.5°, 20.6°, 22.0°, 22.6°, 23.3°, 23.7°, and 24.2°. More 

preferably, as shown in Fig. 2, crystal I of compound 1 exhibits 

an X-ray powder diffraction spectrum containing characteristic 

peaks at diffraction angles (2θ±0.2°) of 13.5°, 17.9°, 19.5°, 30 

20.6°, 22.0°, 22.6°, 23.3°, 23.7°, and 24.2°. In a typical 

embodiment, crystal I of compound 1 exhibits an endothermic peak 

(the highest peak value), for example, in the vicinity of 164 to 

174°C, more preferably in the vicinity of 169°C, as shown in the 

result of differential scanning calorimetry measurement (DSC 35 
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measurement) in Fig. 5. 

[0050] 

 The thus-obtained crystal I of compound 1 exhibits an 

X-ray powder diffraction spectrum containing at least seven 

peaks at diffraction angles (2θ±0.2°) selected from 13.5°, 5 

17.9°, 19.5°, 20.6°, 22.0°, 22.6°, 23.3°, 23.7°, and 24.2°, and 

exhibits an endothermic peak (the highest peak value) in the 

vicinity of 164 to 174°C in differential scanning calorimetry 

measurement (DSC measurement). More preferably, crystal I of 

compound 1 exhibits an X-ray powder diffraction spectrum 10 

containing characteristic peaks at diffraction angles (2θ±0.2°) 

of 13.5°, 17.9°, 19.5°, 20.6°, 22.0°, 22.6°, 23.3°, 23.7°, and 

24.2° as shown in Fig. 2, and exhibits an endothermic peak (the 

highest peak value) in the vicinity of 169°C in differential 

scanning calorimetry measurement (DSC measurement).  15 

[0051] 

 The thus-obtained crystal II of compound 1 exhibits an 

X-ray powder diffraction spectrum containing at least three 

peaks at diffraction angles (2θ±0.2°) selected from 9.5°, 

14.3°, 16.7°, 19.1°, 20.8°, 21.9°, and 25.2°. More preferably, 20 

crystal II of compound 1 exhibits an X-ray powder diffraction 

spectrum containing at least five peaks at diffraction angles (2

θ±0.2°) selected from 9.5°, 14.3°, 16.7°, 19.1°, 20.8°, 21.9°, 

and 25.2°. Still more preferably, crystal II of compound 1 

exhibits an X-ray powder diffraction spectrum containing 25 

characteristic peaks at diffraction angles (2θ±0.2°) of 9.5°, 

14.3°, 16.7°, 19.1°, 20.8°, 21.9°, and 25.2° as shown in Fig. 1. 

In a typical embodiment, crystal II of compound 1 exhibits an 

endothermic peak (the highest peak value), for example, in the 

vicinity of 161 to 171°C, and more preferably in the vicinity of 30 

166°C as shown in the result of differential scanning 

calorimetry measurement (DSC measurement) in Fig. 4. 

[0052] 

  Crystal II of the present invention exhibits an X-ray 

powder diffraction spectrum containing at least three peaks at 35 
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diffraction angles (2θ±0.2°) selected from 9.5°, 14.3°, 16.7°, 

19.1°, 20.8°, 21.9°, and 25.2°, and exhibits an endothermic peak 

(the highest peak value) in the vicinity of 161 to 171°C in 

differential scanning calorimetry measurement (DSC measurement). 

More preferably, crystal II exhibits an X-ray powder diffraction 5 

spectrum containing at least five peaks at diffraction angles (2

θ±0.2°) selected from 9.5°, 14.3°, 16.7°, 19.1°, 20.8°, 21.9°, 

and 25.2°, and exhibits an endothermic peak (the highest peak 

value) in the vicinity of 166°C in differential scanning 

calorimetry measurement (DSC measurement). Still more preferably, 10 

crystal II exhibits an X-ray powder diffraction spectrum 

containing seven peaks at diffraction angles (2θ±0.2°) selected 

from 9.5°, 14.3°, 16.7°, 19.1°, 20.8°, 21.9°, and 25.2°, and 

exhibits an endothermic peak (the highest peak value) in the 

vicinity of 166°C in differential scanning calorimetry 15 

measurement (DSC measurement).  

[0053] 

 Because of the excellent FGFR inhibitory activity of 

compound 1, crystal I and crystal II of the present invention 

are both useful as an antitumor agent. Although not particularly 20 

limited to, examples of the target cancer include head and neck 

cancer, gastroenterological cancer (e.g., esophageal cancer, 

stomach cancer, gastrointestinal stromal tumor, duodenal cancer, 

liver cancer, biliary tract cancer (e.g., gallbladder cancer, 

and bile duct cancer), pancreas cancer, small intestinal cancer, 25 

large intestinal cancer (e.g., colorectum cancer, colon cancer, 

and rectal cancer)), lung cancer, breast cancer, ovarian cancer, 

uterus cancer (e.g., cervical cancer and endometrial cancer), 

kidney cancer, bladder cancer, prostate cancer, urothelial 

cancer, bone and soft tissue sarcomas, blood cancer (e.g., B-30 

cell lymphoma, chronic lymphocytic leukemia, peripheral T-cell 

lymphoma, myelodysplastic syndrome, acute myeloid leukemia, and 

acute lymphocytic leukemia), multiple myeloma, skin cancer, and 

mesothelioma. 

[0054] 35 
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 To use crystal I or crystal II of the present invention 

as a drug, a pharmaceutical carrier may optionally be added to 

crystal I or crystal II to prepare a suitable dosage form 

according to the prevention or treatment purpose. Examples of 

the dosage form include oral drugs, injectable agents, 5 

suppositories, ointments, and patches, with oral drugs being 

preferable. These dosage forms can be prepared by methods known 

to a person skilled in the art. 

[0055] 

 The pharmaceutical carrier for use includes a range of 10 

organic or inorganic carrier substances commonly used for drug 

materials; and the carrier is added as an excipient, binder, 

disintegrant, lubricant, or colorant to solid drugs, or as a 

solvent, solubilizing agent, suspending agent, isotonic agent, 

buffer, or soothing agent to liquid drugs. Pharmaceutical 15 

preparation additives, such as preservatives, antioxidants, 

colorants, sweeteners, and stabilizers, may also optionally be 

added. 

[0056] 

 Oral solid drugs can be prepared by adding an excipient, 20 

optionally together with an excipient, binder, disintegrant, 

lubricant, colorant, taste-masking or flavoring agent, etc., to 

crystal I or crystal II of the present invention to produce 

tablets, coated tablets, granules, powders, capsules, or the 

like in accordance with an ordinary method. 25 

[0057] 

 Injectable agents can be prepared by adding a pH 

adjuster, buffer, stabilizer, isotonic agent, local anesthetic, 

etc., to crystal I or crystal II of the present invention, and 

processing the mixture to a subcutaneous, intramuscular, or 30 

intravenous injectable agent in accordance with an ordinary 

method. 

[0058] 

 The amount of crystal I or crystal II of the present 

invention to be added to each unit of dosage form varies 35 
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depending on the symptoms of the patient who is administered the 

drug, or the dosage form. However, the desirable amount per unit 

of dosage form is typically 0.05 to 1000 mg for oral drugs, 0.01 

to 500 mg for injectable agents, and 1 to 1000 mg for 

suppositories. 5 

[0059] 

 The daily dosage of a drug in dosage forms described 

above varies depending on the symptoms, body weight, age, gender 

of the patient, and so on; and cannot be generalized. However, 

the dosage based on the content of crystal I or crystal II of 10 

the present invention is typically 0.05 to 5000 mg, and 

preferably 0.1 to 1000 mg, per adult (body weight: 50 kg) per 

day, and it is preferable to administer the drug in one dose or 

in about two to three divided doses per day. 

 15 

Examples 

[0060] 

  The following describes the present invention in more 

detail with reference to Examples; however, the present invention 

is not limited to these Examples. Although the present invention 20 

is sufficiently described in the Examples, a person skilled in 

the art would still be able to add various changes and/or 

modification thereto. Unless such changes and/or modification go 

beyond the scope of the present invention, the present invention 

encompasses such changes and/or modification. 25 

 The reagents used in the Examples are commercially 

available products, otherwise particularly indicated. 

[0061] 

X-Ray Powder Diffraction Measurement (XRD Measurement) 

 X-ray powder diffraction of a test substance was 30 

measured under the following test conditions after lightly 

pulverizing some amount of the test substance in an agate mortar 

as necessary. 

Device: Rigaku Corporation: RINT-ULTIMA+2100 

Target: Cu 35 
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X-ray output: 40 mA, 40 kV 

Scanning Range: 5.0 to 40.0° 

Step Size: 0.010°  

Scanning Speed: 5.00°C/min. 

Divergence Slit: 1/2° 5 

Scattering Slit: 3.00 mm 

Receiving Slit: 13.00 mm 

 The device and data were handled in accordance with the 

methods and procedures as instructed for the device. 

[0062] 10 

Differential Scanning Calorimetry Measurement (DSC Measurement) 

DSC measurement was performed under the following conditions. 

Device: TA Instruments Q1000 

Sample: about 1 mg 

Sample Container: made of aluminum 15 

Temperature Increase Rate: 10°C/min 

Atmospheric Gas: Nitrogen  

Nitrogen Gas Flow: 50 ml/min 

 The device and data were handled in accordance with the 

methods and procedures as instructed for the device. 20 

[0063] 

High-Performance Liquid Chromatography 

Measurement by high-performance liquid chromatography was 

performed under the following conditions. 

[0064] 25 

Device: 1200 series binary LC system (Agilent Technologies) 

Sample: 0.1 mg/mL 0.1% phosphoric acid aqueous solution-

acetonitrile solution (1/1) 

Mobile Phase A: 0.1% phosphoric acid aqueous solution 

Mobile Phase B: acetonitrile 30 

Column: Ascentis Express C18, 4.6×150 mm, S=2.7 μm 

Measurement Wavelength: 210 nm 

 The device and data were handled in accordance with the 

methods and procedures as instructed for the device. 

 The measurement by high-performance liquid 35 
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chromatography was also performed under the following test 

conditions. 

[0065] 

Device: ACQUITY SQD, Quadrupole (Waters) 

Sample: 0.1 mg/mL acetonitrile solution 5 

Mobile Phase A: 0.1% formic acid aqueous solution 

Mobile Phase B: 0.1% formic acid–acetonitrile 

Column: YMC-Triart C18, 2.0×50 mm, 1.9 μm (YMC) 

Measurement Wavelength: 254 nm 

 The device and data were handled in accordance with the 10 

methods and procedures as instructed for the device. 

[0066] 

Example 1: Production of Crystal II of (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-1-

pyrrolidinyl)-2-propen-1-one 15 

 Ethanol (9 mL) and water (1 mL) were added to compound 

1 (1.00 g) obtained by the method disclosed in Patent Literature 

1, and the mixture was stirred at 75°C for 5 minutes. 

Subsequently, the temperature was lowered to room temperature, 

and the mixture was stirred for 26 hours, followed by filtering 20 

the precipitate, thereby obtaining crystal II of compound 1 (771 

mg, yield 77%). 

[0067] 

 As shown in Fig. 1, crystal II exhibited an X-ray 

powder diffraction spectrum containing characteristic peaks at 25 

diffraction angles (2θ±0.2°) of 9.5°, 14.3°, 16.7°, 19.1°, 20.8°, 

21.9°, and 25.2°. As shown in Fig. 4, crystal II exhibited an 

endothermic peak (the highest peak value) in the vicinity of 

166°C in differential scanning calorimetry measurement (DSC 

measurement). 30 

[0068] 

Example 2: Production of Crystal I of Compound 1 

 t-Butyl methyl ether (1 mL) was added to compound 1 (50 

mg) obtained by the method disclosed in Patent Literature 1, and 

the mixture was stirred at room temperature for 20 hours, thereby 35 
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obtaining crystal I of compound 1 (28 mg, yield 56%). 

[0069] 

 As shown in Fig. 2, crystal I exhibited an X-ray powder 

diffraction spectrum containing characteristic peaks at 

diffraction angles (2θ±0.2°) of 13.5°, 17.9°, 19.5°, 20.6°, 5 

22.0°, 22.6°, 23.3°, 23.7°, and 24.2°. As shown in Fig. 5, 

crystal I exhibited an endothermic peak (the highest peak value) 

in the vicinity of 170°C in differential scanning calorimetry 

measurement (DSC measurement). 

[0070] 10 

Comparative Example 1: Crystal III of Compound 1 

 From compound 1 (1.91 g) obtained by the method 

disclosed in Patent Literature 1, crystal III of compound 1 was 

prepared (821 mg, yield 43%) using a mixture solvent of ethyl 

acetate and n-hexane in the same manner as in Example 1. 15 

[0071] 

 As shown in Fig. 3, crystal III of compound 1 exhibited 

an X-ray powder diffraction spectrum containing characteristic 

peaks at diffraction angles (2θ±0.2°) of 9.5°, 12.6°, 13.5°, 

20.1°, 20.6°, 22.5°, 23.3°, 23.7°, and 24.2°. As shown in Fig. 6, 20 

crystal III of compound 1 exhibited an endothermic peak (the 

highest peak value) in the vicinity of 140°C and 170°C in 

differential scanning calorimetry measurement (DSC measurement). 

[0072] 

Test Example 1: Solid Stability of Crystal II of Compound 1 25 

 Crystal I and crystal II of compound 1 were left at 

40°C, 40°C (humidity 75%), or 60°C for 1 month. Thereafter, their 

chemical purity was measured by high-performance liquid 

chromatography, and the change in chemical purity was 0.1% or 

less under every condition. In differential scanning calorimetry 30 

measurement (DSC measurement) of Examples 1 and 2 and Comparative 

Example 1, unlike crystal III of compound 1 shown in Comparative 

Example 1, crystal I and crystal II of compound 1 did not exhibit 

a peak that suggests a phase transition when the temperature was 

increased. These results indicate that crystal I and crystal II 35 
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of compound 1 have excellent solid stability. 

[0073] 

Test Example 2: Oral Absorbability of Crystal II of Compound 1 

 Crystal I and crystal II of compound 1 were 

individually suspended in a 0.5% HPMC aqueous solution, and 5 

orally administered to BALB/c mice in a dosage of 50 mg/kg. After 

0.5, 1, 2, 4, and 6 hours from administration, blood of each 

mouse was collected from the retro-orbital sinus, and the 

concentration of compound 1 in plasma was measured. Table 1 shows 

the results. The oral absorbability of both crystal I and crystal 10 

II of compound 1 was excellent, with oral absorbability of 

crystal I being better. The oral absorbability of both crystal I 

and crystal II was also confirmed to have achieved a sufficient 

concentration that provides a medicinal effect. 

[0074] 15 

Table 1 

 Crystal I Crystal II 

AUC 

μM·hr 
9.82 4.99 

 

[0075] 

Test Example 3: Chemical Purity Comparison between Crystal I and 

Crystal II of Compound 1 from the Same Lot 20 

 Crude compound 1 (50 mg, chemical purity 98.6%) 

obtained by the method disclosed in Patent Literature 1 was added 

to 1 mL of acetone, and the mixture was stirred at room 

temperature for 20 hours, followed by filtering the precipitate, 

thereby obtaining crystal II of compound 1. 25 

[0076] 

 Likewise, crude compound 1 obtained as described above 

was added to ethyl acetate, and the mixture was stirred at room 

temperature for 20 hours, followed by filtering the precipitate, 

thereby obtaining crystal II of compound 1. 30 

[0077] 
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 Crude compound 1 obtained as described above was added 

to tert-butyl methyl ether, and the mixture was stirred at room 

temperature for 20 hours, followed by filtering the precipitate, 

thereby obtaining crystal I of compound 1. 

[0078] 5 

 Table 2 shows the chemical purity of crude compound 1, 

and crystal II and crystal I of compound 1 obtained from crude 

compound 1 using the respective solvents. Recrystallization is 

typically expected to increase the chemical purity, and these 

results indicate that crystal II is a crystal from which 10 

impurities can efficiently be removed. Because guideline ICH-Q3A 

of the International Council for Harmonisation of Technical 

Requirements for Pharmaceuticals for Human Use (Japan, US, and 

Europe) specifies 0.03% or more of impurities in a drug substance 

as being subject to regulation, the results of the test examples 15 

are useful. 

[0079] 

Table 2 

 Crude  

Compound 1 

Crystal II Crystal I 

Acetone Ethyl Acetate TBME 

Chemical 

Purity (%) 
98.7 99.0 99.1 98.4 

 

[0080] 20 

Test Example 4: Scaling Comparison between Crystal I and Crystal 

II of Compound 1 

 Crude compound 1 obtained by the method disclosed in 

Patent Literature 1 (prepared to give 767 mg as a theoretical 

yield) and a mixture solvent of ethyl acetate (30 mL) and heptane 25 

(24 mL) were added to a reactor, and heated to reflux for 1.5 

hours. After cooling, only the precipitate dispersed in the 

solvent in the reactor was filtered to obtain crystal I of 

compound 1 (290 mg, yield 38%). Separately, the precipitate 

adhered to the reactor and other equipment (scaling) was 30 

collected and obtained crystal I of compound 1 (312 mg, yield 

41%).  
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[0081] 

 From crude compound 1, crystal II was prepared using a 

mixture solvent of water and ethanol, acetone, or ethyl acetate 

in the same manner, but the scaling of crystal II was less than 

5%. 5 

[0082] 

 The results revealed that scaling that occurred during 

the production of crystal I  of compound 1 accounted for about 40% 

of the yield, suggesting that scaling may cause decreases in the 

yield or malfunction of production equipment on an industrial 10 

scale. There was, however, no such suggestion of scaling problem 

for crystal II, and crystal II is considered suitable for mass 

production. 
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CLAIMS 

[Claim 1] 
A crystal of (S)-1-(3-(4-amino-3-((3,5-

dimethoxyphenyl)ethynyl)-lH-pyrazolo[3,4-d]pyrimidin-l-yl)-1-
pyrrolidinyl)-2-propen-l-one, the crystal exhibiting an X-ray 
powder diffraction spectrum containing at least three 
characteristic peaks at diffraction angles (29±0.2°) selected 
from 9.5°, 14.3°, 16.7°, 19.1°, 20.8°, 21.9°, and 25.2°. 

[Claim 2] 
The crystal according to claim 1, which exhibits an 

X-ray powder diffraction spectrum containing at least five 
characteristic peaks at diffraction angles (29±0.2°) selected 
from 9.5°, 14.3°, 16.7°, 19.1°, 20.8°, 21.9°, and 25.2°. 

[Claim 3] 
The crystal according to claim 1 or 2, which 

exhibits an X-ray powder diffraction spectrum containing 
characteristic peaks at diffraction angles (20±O.2°) of 9.5°, 
14.3°, 16.7°, 19.1°, 20.8°, 21.9°, and 25.2°. 

[Claim 4] 
The crystal according to any one of claims 1 to 3, 

which has a chemical purity of 99.0% or more. 

[Claim 5] 
The crystal according to any one of claims 1 to 4, 

which exhibits an endothermic peak (the highest peak value) in 
the vicinity of 166°C in differential scanning calorimetry 
measurement. 

[Claim 6] 
A pharmaceutical composition comprising the crystal 

according to any one of claims 1 to 5. 

[Claim 7] 
A pharmaceutical composition for oral administration, 

the composition comprising the crystal according to any one of 
claims 1 to 5. 


