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Summary of the Invention 

Problems that the Invention is to Solve 

 [0006] 

 An object of the present invention is to provide a crystal of a neutralized salt of 10 

NeuAc, having high storage stability at normal temperature as well as in high temperature 

conditions, and provide a production process thereof. 

Means for Solving the Problems 

 [0007] 15 

 The present invention relates to following (1) to (13). 

(1) A crystal of NeuAc alkali metal salt anhydrate.

(2) The crystal described in (1) above, wherein the alkali metal salt is a sodium salt or a 

potassium salt. 

(3) The crystal described in (1) above, wherein the alkali metal salt is a sodium salt. 20 

(4) The crystal described in (1) above, wherein the alkali metal salt is a potassium salt. 

(5) The crystal described in (3) above, wherein the crystal has peaks at diffraction angles 

(2θ) of 11.30±0.20°, preferably±0.10°, 14.60±0.20°, preferably±0.10°, 19.80±0.20°, 

preferably±0.10°, 21.70±0.20°, preferably±0.10°, and 22.02±0.20°, preferably±0.10° in 

powder X-ray diffraction. 25 

(6) The crystal described in (5) above, wherein the crystal further has peaks at diffraction 

angles (2θ) of 11.12±0.20°, preferably±0.10°, 19.16±0.20°, preferably±0.10°, 24.62±0.20°, 

preferably±0.10°, 25.70±0.20°, preferably±0.10°, and 37.04±0.20°, preferably±0.10° in 

powder X-ray diffraction. 

(7) The crystal described in (6) above, wherein the crystal further has peaks at diffraction 30 

angles (2θ) of 19.46±0.20°, preferably±0.10°, 24.14±0.20°, preferably±0.10°, 25.56±0.20°, 

preferably±0.10°, 31.34±0.20°, preferably±0.10°, and 35.86±0.20°, preferably±0.10°, in 

powder X-ray diffraction. 

(8) The crystal described in (4) above, wherein the crystal has peaks at diffraction angles 

(2θ) of 10.76±0.20°, preferably±0.10°, 14.76±0.20°, preferably±0.10°, 21.24±0.20°, 35 

preferably±0.10°, 22.92±0.20°, preferably±0.10°, and 25.64±0.20°, preferably±0.10° in the 

powder X-ray diffraction. 

(9) The crystal described in (8) above, wherein the crystal further has peaks at diffraction 

angles (2θ) of 17.86±0.20°, preferably±0.10°, 20.18±0.20°, preferably±0.10°, 23.20±0.20°, 

preferably±0.10°, 23.94±0.20°, preferably±0.10°, and 28.44±0.20°, preferably±0.10° in the 40 

powder X-ray diffraction. 
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(10) The crystal described in (9) above, wherein the crystal further has peaks at diffraction 

angles (2θ) of 17.48±0.20°, preferably±0.10°, 20.90±0.20°, preferably±0.10°, 21.66±0.20°, 

preferably±0.10°, 35.50±0.20°, preferably±0.10°, and 35.60±0.20°, preferably±0.10° in the 

powder X-ray diffraction. 

(11) A production method of a crystal of NeuAc alkali metal salt anhydrate, comprising 5 

adding or adding dropwise a solvent selected from the group consisting of alcohols and 

ketones to an aqueous N-acetylneuraminic acid solution containing an alkali metal-

containing compound and having a pH of 3.0 to 9.0 to precipitate a crystal of NeuAc alkali 

metal salt anhydrate, and collecting the crystal of NeuAc alkali metal salt anhydrate from 

the aqueous solution. 10 

(12) The production method described in (11) above, wherein the alkali metal salt is a 

sodium salt or a potassium salt. 

(13) The production method described in (11) or (12) above, wherein the solvent selected 

from the group consisting of alcohols and ketones is a solvent selected from C1-C6 

alcohols, acetone, methyl ethyl ketone, and diethyl ketone. 15 

Advantage of the Invention 

 [0008] 

 According to the present invention, a crystal of NeuAc alkali metal salt anhydrate, 

having high storage stability at normal temperature as well as in high temperature 20 

conditions, and a production process thereof are provided. 

Brief Description of the Drawings 

 [0009] 

 [Fig. 1] Illustrating the results of powder X-ray diffraction of the crystal of NeuAc 25 

sodium salt anhydrate obtained in Example 1. 

 [Fig. 2] Illustrating the results of powder X-ray diffraction of the crystal of NeuAc 

sodium salt anhydrate obtained in Example 2. 

 [Fig. 3] Illustrating the results of powder X-ray diffraction of the crystal of NeuAc 

sodium salt anhydrate obtained in Example 3. 30 

 [Fig. 4] Illustrating the results of infrared spectroscopic (IR) analysis of the crystal 

of NeuAc sodium salt anhydrate obtained in Example 2. 

 [Fig. 5] Illustrating the degrees of solubility of the crystal of NeuAc sodium salt 

anhydrate obtained in Example 1 and a crystal of known NeuAc dihydrate; the vertical axis 

indicates the concentration (g/L) of NeuAc in terms of an anhydrate and the horizontal axis 35 

indicates the temperature (°C). 

 [Fig. 6] Illustrating the results of powder X-ray diffraction of the crystal of NeuAc 

potassium anhydrate obtained in Example 4. 

 [Fig. 7] Illustrating the results of powder X-ray diffraction of the crystal of NeuAc 

potassium anhydrate obtained in Example 5. 40 
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 [0060] 

 The powder X-ray diffraction pattern and physical properties of the crystal were 

substantially the same as those of the crystal of NeuAc potassium salt anhydrate obtained 

in Example 4, and it was therefore understood that the crystal is also a crystal of NeuAc 5 

potassium salt anhydrate. 

 Various physical properties of the crystal are shown in Table 12.  As for the pH, 

an aqueous solution at 100 g/L in terms of NeuAc potassium salt was measured. 

 [0061] 

 [Table 12] 10 

Water Potassium content Melting Point
pH

% % °C 

0.85 11.3 184.1 6.5

Example 6: 

 [0062] 

Acquisition of Crystal of NeuAc Potassium Salt Anhydrate (3) 

 While maintaining 50 mL of the concentrated solution prepared in Example 5 at 15 

50°C, 150 mL of methanol was added dropwise over 1 hour.  The crystal acquired in 

Example 4 was added as a seed crystal to precipitate a crystal.  After maturing the crystal 

over 1 hour, 50 mL (final addition amount: 4-fold amount) of methanol was further added 

dropwise over 10 hours.  The crystal slurry was cooled to 10°C and matured for 3 hours, 

and the crystal was then collected by filtration, washed with an aqueous 80% methanol 20 

solution and dried under reduced pressure at 25°C to obtain 34.3 g of a crystal. 

 [0063] 

 The results of powder X-ray diffraction of the crystal are shown in Table 13.  In 

the Table, "2θ" indicates the diffraction angle (2θ°), and "Relative Intensity" indicates the 

relative intensity ratio (I/I0).  The results when the relative intensity ratio was 5 or more 25 

are shown. 

 [0064] 
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 [Table 13] 

2θ
Relative 

Intensity 
2θ

Relative 

Intensity 
2θ

Relative 

Intensity 
2θ

Relative 

Intensity 

10.06 20 26.22 5 36.58 10 45.70 9 

10.76 69 27.10 10 37.12 5 46.48 6

12.06 11 27.58 16 37.52 13 47.26 6 

13.76 9 27.88 12 37.62 12 47.92 9 

14.76 100 28.44 48 38.62 9 48.96 7

15.26 11 29.18 5 38.72 8 49.52 5

17.48 20 29.70 5 39.06 7 49.80 5 

17.86 36 29.96 14 39.18 7    

18.24 5 30.44 18 39.50 15

20.18 34 31.94 12 39.80 17    

20.90 21 32.36 12 40.76 14    

21.24 55 33.72 18 41.40 12

21.66 17 33.96 18 41.88 8

22.34 9 34.38 10 42.46 9    

22.92 82 34.52 10 43.24 9    

23.20 47 34.88 8 43.34 10

23.54 8 35.34 15 43.50 11    

23.92 24 35.50 29 43.82 9    

24.22 5 35.60 26 44.30 13    

25.64 59 35.96 15 45.22 6

 [0065] 

 The powder X-ray diffraction pattern of the crystal was substantially the same as 

those of the crystals of NeuAc potassium salt anhydrate obtained in Examples 4 and 5, and 5 

it was therefore understood that the crystal is also a crystal of NeuAc potassium salt 

anhydrate. 

 With respect to the crystal of NeuAc potassium salt anhydrate and a crystal of 

known NeuAc dihydrate, the degree of coloration when stored in a closed system at 60°C 

was compared, and the results are shown in Table 14.  The degree of coloration is 10 

expressed by transmittance T % 430 nm = 100×10
-A

 (A=Abs: 430 nm, 1 cm). 

 [0066] 

 [Table 14] 

Elapsed Time [days] 0 3 6 

Crystal of potassium salt 99.90 99.73 99.63

Crystal of dihydrate 100.1 73.26 50.46

(Transmittance T % 430 nm) 

15 

 [0067] 

 It was found that the coloration of the crystal of NeuAc potassium salt anhydrate 

during storage is extremely low compared with the crystal of known NeuAc dihydrate. 

20
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Claims 

[Claim 1] A crystal of an alkali metal N-acetylneuraminate anhydrate, wherein the 

alkali metal salt is a sodium salt or a potassium salt. 

5 

[Claim 2] The crystal according to claim 1, wherein the alkali metal salt is a sodium 

salt. 

[Claim 3] The crystal according to claim 1, wherein the alkali metal salt is a 

potassium salt. 10 

[Claim 4] The crystal according to claim 2, wherein the crystal has peaks at 

diffraction angles (2θ) of 11.30±0.20°, 14.60±0.20°, 19.80±0.20°, 21.70±0.20°, and 

22.02±0.20° in powder X-ray diffraction. 

15 

[Claim 5] The crystal according to claim 4, wherein the crystal further has peaks at 

diffraction angles (2θ) of 11.12±0.20°, 19.16±0.20°, 24.62±0.20°, 25.70±0.20°, and 

37.04±0.20° in powder X-ray diffraction. 

[Claim 6] The crystal according to claim 5, wherein the crystal further has peaks at 20 

diffraction angles (2θ) of 19.46±0.20°, 24.14±0.20°, 25.56±0.20°, 31.34±0.20°, and 

35.86±0.20 in powder X-ray diffraction. 

[Claim 7] The crystal according to claim 3, wherein the crystal has peaks at 

diffraction angles (2θ) of 10.76±0.20°, 14.76±0.20°, 21.24±0.20°, 22.92±0.20°, and 25 

25.64±0.20° in the powder X-ray diffraction. 

[Claim 8] The crystal according to claim 7, wherein the crystal further has peaks at 

diffraction angles (2θ) of 17.86±0.20°, 20.18±0.20°, 23.20±0.20°, 23.94±0.20°, and 

28.44±0.20° in the powder X-ray diffraction. 30 

[Claim 9] The crystal according to claim 8, wherein the crystal further has peaks at 

diffraction angles (2θ) of 17.48±0.20°, 20.90±0.20°, 21.66±0.20°, 35.50±0.20°, and 

35.60±0.20° in the powder X-ray diffraction.
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[Claim 10] A process for producing a crystal of an alkali metal N-acetylneuraminate 

anhydrate, comprising adding or adding dropwise a solvent selected from the group 

consisting of alcohols and ketones to an aqueous N-acetylneuraminic acid solution 

containing an alkali metal-containing compound and having a pH of 3.0 to 9.0 to 

precipitate a crystal of an alkali metal N-acetylneuraminate anhydrate, and collecting the 5 

crystal of an alkali metal N-acetylneuraminate anhydrate from the aqueous solution, 

wherein the alkali metal salt is a sodium salt or a potassium salt. 

[Claim 11] The production process according to claim 10, wherein the solvent 

selected from the group consisting of alcohols and ketones is a solvent selected from C1-10 

C6 alcohols, acetone, methyl ethyl ketone, and diethyl ketone. 


