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CRYSTALLINE FORM OF 
( R ) -4 - HYDROXY - 2 - OXO - 1 

PYRROLIDINEACETAMIDE , PREPARATION 
METHOD THEREFOR AND USE THEREOF 

TECHNICAL FIELD 

[ 0001 ] The invention relates to ( R ) -4 - hydroxy - 2 - oxo - 1 
pyrrolidineacetamide , particularly to a crystalline form of 
( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide , preparation 
method and use thereof . 

BACKGROUND ART 

[ 0002 ] 4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide , its CAS 
No. is 62613-82-5 , is a new generation of drug for improv 
ing cerebral metabolism that was first synthesized in 1974 
by SmithKline Beecham Corporation , Italy and has been 
available on the market in 1987. 4 - hydroxy - 2 - oxo - 1 - pyrro 
lidineacetamide is capable of promoting synthesis of phos 
phorylcholine and phosphoethanolamine , promoting cere 
bral metabolism , stimulating specific central nervous 
pathways through blood - brain barrier , and improving intel 
ligence and memory . Studies have shown that its levorota 
tory form has a better curative effect of promoting brain and 
intelligence development . In recent years , it has been 
reported that its dextrorotatory form ( R ) -4 - hydroxy - 2 - oxo 
1 - pyrrolidineacetamide has special biological activity in the 
field of sedation and anti - epilepsy , and has low toxicity and 
a broad range of pharmaceutical safety . Therefore , ( R ) -4 
hydroxy - 2 - oxo - 1 - pyrrolidineacetamide is expected to 
become an alternative to the existing highly toxic anti 
epileptic drugs . 

nience , the provided crystalline form of ( R ) -4 - hydroxy - 2 
oxo - 1 - pyrrolidineacetamide is referred to as " crystalline 
form I ” . 
[ 0005 ] As set forth herein , all the parts are parts by weight , 
and all the percentages are mass percent , unless otherwise 
stated . 
[ 0006 ] The object of the invention is achieved by : 
[ 0007 ] a crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 
pyrrolidineacetamide having diffraction peaks at diffraction 
angles 20 of 16.66 + 0.2 ° , 17.54 + 0.2 ° , 21 0.2 ° , 22.16 + 0.2 ° , 
and 30.96 + 0.2º . 
[ 0008 ] The crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 
pyrrolidineacetamide of the invention has a relative peak 
intensity of 100 % at the diffraction angle 20 of 22.16 + 0.2 ° ; 
and relative peak intensities of not less than 80 % at the 
diffraction angles 20 of 17.54 + 0.2 ° , 16.66 + 0.2 ° , and 
30.96 + 0.2º . 
[ 0009 ] The crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 
pyrrolidineacetamide of the invention has diffraction peaks 
at diffraction angles 20 of 16.66 + 0.2 ° , 17.54 + 0.2 ° , 19.42 + 0 . 
2 ° , 21 + 0.2 ° , 22.16 + 0.2 ° , 23.46 + 0.2º , 25.36 + 0.2 ° , 26.08 + 0 . 
2 ° , and 30.96 + 0.2º . 
[ 0010 ] The crystalline form 1 of ( R ) -4 - hydroxy - 2 - oxo - 1 
pyrrolidineacetamide of the invention has diffraction peaks 
at diffraction angles 20 of 12.6 + 0.2 ° , 16.66 + 0.2 ° , 17.54 + 0 . 
2º , 19.42 + 0.2º , 20.68 + 0.2º , 21 : 0.2º , 22.16 + 0.2º , 23.46 + 0 . 
2º , 25.36 + 0.2 ° , 26.08-0.2 ° , 26.5 + 0.2 ° , 30.26 + 0.2 ° , and 
30.96 + 0.2º . 
[ 0011 ] The crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 
pyrrolidineacetamide of the invention has diffraction peaks 
at diffraction angles 20 of 12.6 + 0.2 ° , 14.04 + 0.2 ° , 15.1 + 0.2 ° , 
16.66 + 0.2 ° , 17.54 + 0.2 ° , 19.42 : 0.2º , 20.68 + 0.2 ° , 21 + 0.2 ° , 
22.16 + 0.2 ° , 23.46 + 0.2º , 25.36 + 0.2º , 26.08 + 0.2º , 26.5 + 0.2 ° , 
30.26 + 0.2 ° , 30.46 + 0.2 ° , 30.96 + 0.2 ° , and 31.28 + 0.2º . 
[ 0012 ] The crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 
pyrrolidineacetamide of the invention has a powder diffrac 
tion pattern as shown in FIG . 1 . 
[ 0013 ] According to a second aspect of the invention , the 
invention provides a method of preparing the crystalline 
form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide , 
which has a simple process and is suitable for industrial 
production . 
[ 0014 ] A method of preparing the crystalline form I of 
( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide comprises the 
following steps : dissolving ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrroli 
dineacetamide in an organic solvent to form a supersaturated 
solution , and then placing the solution in a low temperature 
environment of from -12 ° C. to -21 ° C. to form crystals , 
filtering the crystals and drying to obtain the crystalline form 
I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide ; the 
organic solvent is selected from one or more of ethanol , 
tetrahydrofuran , acetone , methanol , butanone , isoamylol 
and acetonitrile . 
[ 0015 ] According to an embodiment of the invention , the 
method of preparing the crystalline form I of ( R ) -4 - hydroxy 
2 - oxo - 1 - pyrrolidineacetamide described above comprises 
the following steps : 
[ 0016 ] adding ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacet 
amide into an organic solvent in a concentration of from 5 
mg / mL to 55 mg / ml , stirring continuously , dissolving by 
heating at 35 ° C. to 95 ° C. , and filtering to form the 
supersaturated solution ; and then sealing the supersaturated 
solution and cooling it in a low temperature environment of 
from -12 ° C. to -21 ° C. to form the crystals , separating the 

?? , 

NH2 

( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide 
[ 0003 ] In order to effectively develop ( R ) -4 - hydroxy - 2 
oxo - 1 - pyrrolidineacetamide into pharmaceutical products , a 
solid form that is easy to manufacture and has acceptable 
chemical and physical stability is required to facilitate its 
processing and circulating storage . The crystalline solid 
form is generally superior to the amorphous form in terms of 
enhancing the purity and stability of the compound . At 
present , there are few studies on preparation methods and 
crystalline forms of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineac 
etamide , and no crystalline form of ( R ) -4 - hydroxy - 2 - oxo 
1 - pyrrolidineacetamide has been disclosed . 

SUMMARY OF THE INVENTION 

[ 0004 ] According to a first aspect of the invention , the 
invention provides a crystalline form of ( R ) -4 - hydroxy - 2 
oxo - 1 - pyrrolidineacetamide , and the complete characteris 
tics of the invention are described below , but for conve 
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acceptable pharmaceutical dosage form , including tablets , 
powders , granules , injections , capsules , dripping pills , sus 
tained release formulations , and lyophilized powders for 
injection for administrations including ( but not limited to ) 
oral , rectal , transvaginal , nasal , inhalation , topical ( including 
transdermal ) or parenteral administration . 

crystals by filtration , and drying to obtain the crystalline 
form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide ; the 
organic solvent is selected from one or more of ethanol , 
tetrahydrofuran , acetone , methanol , butanone , isoamylol 
and acetonitrile . 
[ 0017 ] According to an embodiment of the invention , the 
low temperature environment described above is preferably 
from -15 ° C. to -20 ° C. , and more preferably from -17 ° C. 
to -19 ° C. 
[ 0018 ] According to an embodiment of the invention , the 
method of preparing the crystalline form I of ( R ) -4 - hydroxy 
2 - oxo - 1 - pyrrolidineacetamide described above comprises 
the following steps : adding the ( R ) -4 - hydroxy - 2 - oxo - 1 - pyr 
rolidineacetamide into an organic solvent in a concentration 
of from 5 mg / mL to 50 mg / mL , stirring continuously , 
dissolving by heating at from 45 ° C. to 75º C. , and filtering 
to form the supersaturated solution ; and then sealing the 
supersaturated solution and cooling it in a low temperature 
environment of from -17 ° C. to -19 ° C. to form crystals , 
separating the crystals by filtration , and drying at 65 ° C. to 
75 ° C. and 0-30 % relative humidity for 4-6 h , to obtain the 
crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineac 
etamide ; the organic solvent is selected from one or more of 
ethanol , tetrahydrofuran , acetone , methanol , butanone , iso 
amylol and acetonitrile . 
[ 0019 ] The raw ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacet 
amide of the invention can be a commercially available 
product or can be self - made , and the remaining raw mate 
rials or reagents are all commercially available products . In 
the preparation of the crystalline form of the invention , the 
stirring is a conventional manner well known in the art , and 
the filtration is a conventional solid - liquid separation 
method well known in the art . 
[ 0020 ] According to a third aspect of the invention , the 
invention provides use of the crystalline form I of ( R ) -4 
hydroxy - 2 - oxo - 1 - pyrrolidineacetamide ( in a therapeutically 
effective amount ) for manufacturing a medicament for pre 
venting or treating epilepsy . The invention provides use of 
the crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrroli 
dineacetamide for the preparation of anti - epileptic drugs for 
preventing or treating acute seizures of epilepsy , in particu 
lar for the preparation anti - epileptic drugs for preventing or 
treating acute and severe seizures of epilepsy . The invention 
provides use of the crystalline form I of ( R ) -4 - hydroxy - 2 
oxo - 1 - pyrrolidineacetamide for the preparation of anti - epi 
leptic drugs for preventing or treating generalized seizures 
of epilepsy . The invention provides use of the crystalline 
form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide for 
the preparation of anti - epileptic drugs for preventing or 
treating partial seizures of epilepsy . The invention provides 
use of the crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 
pyrrolidineacetamide for the preparation of anti - epileptic 
drugs for preventing or treating status epilepticus . The 
crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineac 
etamide of the invention exhibits special pharmacological 
activities in stabilization of abnormal cerebral discharge , 
sedation , anti - epilepsy , and the like ; and it has solubility of 
more than or equal to 90 mg / mL in water , and a high 
bioavailability : 
[ 0021 ] According to a fourth aspect of the invention , the 
invention provides a pharmaceutical composition compris 
ing the crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrro 
lidineacetamide described above , and pharmaceutically 
acceptable excipients . The composition is in any clinically 

Advantageous Effects 
[ 0022 ] The invention provides a crystalline form of ( R ) 
4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide having diffraction 
peaks at diffraction angles 20 of 16.66 + 0.2 ° , 17.54 + 0.2 ° , 
21 + 0.2º , 22.16 + 0.2 ° , and 30.96 + 0.2 ° , and having a relative 
peak intensity of 100 % at the diffraction angle 20 of 
22.16 + 0.2 ° ; and relative peak intensities of not less than 
80 % at the diffraction angles 20 of 17.54 + 0.2º , 16.66 + 0.2 ° , 
and 30.96 + 0.2º . The crystalline form I of ( R ) -4 - hydroxy - 2 
oxo - 1 - pyrrolidineacetamide of the invention exhibits special 
pharmacological activities in stabilization of abnormal cere 
bral discharge , sedation , anti - epilepsy , and the like . The 
crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineac 
etamide of the invention has a high dissolution velocity in 
water , solubility of more than or equal to 90 mg / mL in water , 
and a high bioavailability . The crystalline form I of ( R ) -4 
hydroxy - 2 - oxo - 1 - pyrrolidineacetamide of the invention 
does not show a phenomenon of crystal transformation at 
between 30 ° C. and 80 ° C. , and has good stability in high 
temperatures . When the crystalline form I of ( R ) -4 - hydroxy 
2 - oxo - 1 - pyrrolidineacetamide of the invention is used for 
storage or formulation processing , the requirements on pro 
cessing and storage temperatures are lower . The crystalline 
form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide of 
the invention has good fluidity and good solubility in 
conventional solvents ( such as water , methanol , DMSO , or 
the like ) , and the formulation process has a high adaptability . 
The crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrroli 
dineacetamide of the invention is suitable for producing a 
variety of pharmaceutical compositions , which can be made 
into pharmaceutical preparations such as tablets , capsules , 
dripping pills , sustained release formulations , lyophilized 
powders for injection , and the like . The preparation method 
of the invention adopts cheap and easily available raw 
material , and the prepared crystalline form I of ( R ) -4 
hydroxy - 2 - oxo - 1 - pyrrolidineacetamide has a high purity . 
The preparation method requires mild conditions and simple 
operations , introduces a low level of impurities and has a 
good reproducibility ; the production process is easy to 
control , has a high safety , and is suitable for industrial 
production 

BRIEF DESCRIPTION OF THE DRAWING 

[ 0023 ] FIG . 1 is a powder diffraction pattern of the crys 
talline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacet 
amide . 

DEFINITIONS 

[ 0024 ] When describing the compound , crystalline form , 
uses , compositions and methods of the invention , the fol 
lowing terms have the following meanings , unless otherwise 
stated . 
[ 0025 ] The term “ therapeutically effective amount ” means 
an amount that is sufficient to effect treatment when the 
amount is administered to a patient in need of treatment . As 
used herein , the term “ treating ” means treating a disease , 
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TABLE 1 

Powder diffraction peaks of crystalline form I 
Crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide 

Dihedral angle o Intensity ( I ) 

10.46 9.39656 

illness or medical condition of a patient , for example , 
mammal ( particularly human ) , comprising : 
[ 0026 ] ( a ) preventing the occurrence of the disease , illness 
or medical condition , namely preventive treatment of the 
patient ; 
[ 0027 ] ( b ) improving the disease , illness or medical con 
dition , namely eliminating or regressing the disease , illness 
or medical condition of the patient , including counteracting 
effects of other therapeutic agents ; 
[ 0028 ] ( c ) inhibiting the disease , illness or medical con 
dition , namely mitigating or prohibiting the development of 
the disease , illness or medical condition of the patient ; or 
[ 0029 ] ( d ) alleviating the symptoms of the disease , illness 
or medical condition of the patient . 
[ 0030 ] It is noted that the singular form “ a ( n ) ” , “ one ” and 
“ the ” , as in the specification and the appended claims , can 
include plural referents , unless otherwise clearly stated in 
the content . 

12.6 59.8573 
13.36 12.6306 
14.04 43.3195 
15.1 44.5687 

16.66 89.2818 

17.54 94.3077 

18.7 6.15941 

18.98 7.29838 
19.42 65.1718 

20 11.3961 

20.68 56.0607 DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 21 78.0294 

22.16 100 

23.46 68.952 
25.36 62.6536 
26.08 70.2268 

[ 0031 ] The invention is described in detail by the follow 
ing examples . It should be pointed out that the following 
examples are intended to illustrate the invention , and are not 
to be construed as limiting the scope of the invention . Some 
non - essential modifications and adjustments to the invention 
can be made by those skilled in the art according to the 
aforementioned summary of the invention . 

26.5 53.3187 

26.9 25.4565 
27.34 14.2533 

27.82 20.2795 
28.3 37.6658 

29.98 19.0168 

30.26 60.6457 

30.46 41.6412 
30.96 88.6258 

Preparation of Crystalline Form I of 
( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide 

Example 1 
[ 0032 ] 30 mg of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacet 
amide ( Chongqing Runze Pharmaceutical Co. , Ltd. ) was 
dissolved in 2 mL of isoamylol , heated at 50 ° C. , and filtered 
to obtain a supersaturated solution . The solution was sealed 
and placed at -19 ° C. for 24 h for cooling crystallization , 
separated by filtration and dried at 70 ° C. and 20 % relative 
humidity for approximately 5 h , and obtained crystals . 

31.28 40.9662 

[ 0036 ] As can be seen from Table 1 above , the crystalline 
form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide of 
the invention has a relative peak intensity of 100 % at the 
diffraction angle 20 of 22.16 + 0.2 ° ; and relative peak inten 
sities of not less than 80 % at the diffraction angles 20 of 
17.54 + 0.2 ° , 16.66 + 0.2 ° , and 30.96 + 0.2º . 
[ 0037 ] Single crystal X - ray diffraction ( SXRD ) measure 
ment : 

Example 2 
[ 0033 ] The crystallographic parameters of the crystals of 
( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide obtained in 
Example 1 were measured . 
[ 0034 ] Powder Diffraction Measurement ( XRPD ) : 
[ 0035 ] Instrument and condition for measurement : the 
measurement was performed using the Bruker D2 PHASER 
powder diffractometer at room temperature . The measure 
ment conditions were : Cu Ka ( 1.5418 Å ) radiation as the 
light source , a voltage of 30 kV , a current of 10 mA , a test 
step length of 0.014º , a scanning rate of 0.1 s / step , and a 
scanning range of 5-40 ° ( 20 ) . According to the measure 
ment , the crystals of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineac 
etamide prepared in Example 1 have diffraction peaks at 
diffraction angles 20 of 12.6 + 0.2 ° , 14.04 + 0.2 ° , 15.110.2 ° , 
16.66 + 0.2 ° , 17.54 + 0.2 ° , 19.42 + 0.2 ° , 20.68 + 0.2 ° , 21 + 0.2 ° , 
22.16 + 0.2 ° , 23.46 + 0.2 ° , 25.36 + 0.2 ° , 26.08-0.2 ° , 26.5 + 0.2 ° , 
30.26 + 0.2 ° , 30.46 + 0.2 ° , 30.96 + 0.2 ° , and 31.28-0.2 ° . For 
convenience , the crystals are referred to as " crystalline form 
I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide ” , the 
powder diffraction pattern thereof is shown in FIG . 1 , and 
the analysis of diffraction data is presented as Table 1 below . 

[ 0038 ] The used instrument was X - ray single crystal dif 
fractometer ( Gemini A Ultra , Agilent Inc. , USA ) with Cu 
Ka radiation at Emission = 1.5418 Å , and the data were 
collected using w / 20 scan . Data restoration and absorption 
correction were performed using CrysAlis PRO software . 
The space group was determined by extinction law of the 
system , and verified by the refinement results . Using 
SHELXS - 97 program , the crystal structure was solved by 
the direct method , and the results were corrected by full 
matrix least squares method , the coordinates of the hydrogen 
atoms on carbons were input according to the theoretical 
calculation , and the coordinates of the hydrogen atoms on 
the other atoms were input according to calculation by 
electron density map . The crystallographic parameters of the 
crystalline form 1 of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineac 
etamide of the invention are shown in Table 2 below . 
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TABLE 2 

Crystal data and structure refinement for exp_9533 . 
exp_9533 Identification code 

Empirical formula 
Formula weight 
Measurement temperature 
Wavelength 
Crystal system , space group 
Unit cell dimensions 

C12 H20 N4 06 
316.32 
293 ( 2 ) K 
1.54184 A 
Monoclinic , P 21 
a = 6.7856 ( 2 ) A alpha = 90 deg . 

12.6010 ( 4 ) A beta 102.471 ( 4 ) deg . 
c = 8.6586 ( 3 ) A gamma 
722.90 ( 4 ) A ^ 3 
2 , 1.453 Mg / m ^ 3 
0.998 mm -1 
336 
0.10 X 0.05 x 0.03 mm 
5.23 to 63.69 deg . 
-7 < = h < = 7 , -14 < = k < = 14 , -10 < = 1 < = 10 

90 deg . 

12614/2378 [ R ( int ) = 0.0484 ] 

Unit cell volume 
Z , Calculated density 
Absorption coefficient 
Structure factor F ( 000 ) 
Crystal size 
Theta range for date collection 
Crystal surface index range 
( Limiting indices ) 
Total number of diffraction points / 
Number of independent diffraction points 
( Reflections collected / unique ) 
Completeness to theta 63.69 
Absorption correction 
Max . and min . transmission 
Refinement method 
Independent diffraction point 
data / restraints / refinement parameters 
( data / restraints / parameters ) 
Goodness of fit factor GOOF value 
( Goodness - of - fit on F ̂  2 ) 
R indices [ I > 20 ( I ) ] * 
( Final R indices [ I > 2sigma ( I ) ] ) 
R indices ( all data ) 
Absolute structure parameter 
Maximum residual electron peak / hole 
( Largest diff . peak and hole ) 

100.0 % 
Semi - empirical from equivalents 
0.9707 and 0.9068 
Full - matrix least - squares on F ̂  2 
2378/1/201 

0.985 

R1 0.0329 , wR2 = 0.0763 

R1 0.0380 , wR2 = 0.0803 
0.1 ( 2 ) 
0.141 and -0.163 e.A ^ -3 

* R1 = 2 || F . ) – [ Fall / 21F.l , wR2 = [ Ew ( F.2 - F.2 ) / 2w ( F.2 ) 2 ] 1/2 , w = 0 F. ) ? + ( 0.1 ( max ( 0 , F.2 ) + 2F.2 / 321-1 

crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineac 
etamide by using the method in Example 2 . 

[ 0039 ] As can be seen from the Table 2 above , the crys 
talline form I of the ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineac 
etamide of the invention is a monoclinic system Monolinic , 
P21 , where , a = 6.7856 ( 2 ) A alpha = 90 deg .; b = 12.6010 ( 4 ) A 
beta = 102.471 ( 4 ) deg .; and c = 8.6586 ( 3 ) A gamma = 90 deg . 
[ 0040 ] Referring to Example 1 , the crystalline form I of 
( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide was prepared 
according to Examples 3-10 . 

Example 5 
[ 0043 ] 60 mg of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacet 
amide was dissolved in 2 mL of isoamylol , heated at 75 ° C. , 
and filtered to obtain a supersaturated solution . The solution 
was sealed and placed at -12 ° C. for 36 h for cooling 
crystallization , separated by filtration and dried at 50 ° C. and 
30 % relative humidity for approximately 5 h , and obtained 
colorless , sandy crystals . The crystals were identified as a 
crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineac 
etamide by using the method in Example 2 . 

Example 3 

[ 0041 ] 30 mg of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacet 
amide was dissolved in 4 mL of acetonitrile , heated at 55 ° 
C. , and filtered to obtain a supersaturated solution . The 
solution was sealed and placed at -17 ° C. for 3 h for cooling 
crystallization , separated by filtration and dried at 65 ° C. and 
30 % relative humidity for approximately 4 h , and obtained 
colorless , sandy crystals . The crystals were identified as a 
crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineac 
etamide by using the method in Example 2 . 

Example 6 
[ 0044 ] 30 mg of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacet 
amide was dissolved in 4 mL of isoamylol , heated at 65 ° C. , 
and filtered to obtain a supersaturated solution . The solution 
was sealed and placed at -21 ° C. for 36 h for cooling 
crystallization , separated by filtration and dried at 75º C. and 
40 % relative humidity for approximately 3 h , and obtained 
colorless , sandy crystals . The crystals were identified as a 
crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineac 
etamide by using the method in Example 2 . 

Example 4 
[ 0042 ] 60 mg of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacet 
amide was dissolved in 10 mL of ethanol , heated at 40 ° C. , 
and filtered to obtain a supersaturated solution . The solution 
was sealed and placed at -20 ° C. for 24 h for cooling 
crystallization , separated by filtration and dried at 75º C. and 
10 % relative humidity for approximately 6 h , and obtained 
colorless , sandy crystals . The crystals were identified as a 

Example 7 
[ 0045 ] 100 mg of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacet 
amide was dissolved in 2 mL of tetrahydrofuran , heated at 
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Preparation of Compositions Comprising 
Crystalline Form I of 

( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide 
45 ° C. , and filtered to obtain a supersaturated solution . The 
solution was sealed and placed at -18 ° C. for 36 h for 
cooling crystallization , separated by filtration and dried at 
70 ° C. and 15 % relative humidity for approximately 8 h , and 
obtained colorless , sandy crystals . The crystals were iden 
tified as a crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 
pyrrolidineacetamide by using the method in Example 2 . 

Example 8 
[ 0046 ] 80 mg of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacet 
amide was dissolved in 2 mL of acetone , heated at 45 ° C. , 
and filtered to obtain a supersaturated solution . The solution 
was sealed and placed at -19 ° C. for 36 h for cooling 
crystallization , separated by filtration and dried at 75º C. and 
20 % relative humidity for approximately 6 h , and obtained 
colorless , sandy crystals . The crystals were identified as a 
crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineac 
etamide by using the method in Example 2 . 

Example 12 
[ 0050 ] 1000 capsules comprising crystalline form I of 
( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide were taken as 
examples , which were prepared by using 180 mg / capsule of 
the crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrroli 
dineacetamide prepared by the method in Example 1 , 90.8 
mg / capsule of lactose , 82 mg / capsule of sodium carboxym 
ethyl starch , 7.2 mg / capsule of talcum powder , and an 
appropriate amount of 10 % polyvinylpyrrolidone . The spe 
cific preparation method was given as follows : the raw 
materials and excipients were firstly passed through an 
80 - mesh sieve ; the above - mentioned amounts of crystalline 
form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide , lac 
tose and sodium carboxymethyl starch were weighed and 
mixed uniformly , and 10 % PVP ethanol solution was added 
to produce a soft material , pelletized , dried and granulated ; 
the above - mentioned amount of talcum powder was added 
to the granules , mixed uniformly and filled into the capsules . 

Example 9 

[ 0047 ] 330 mg of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacet 
amide was dissolved in 6 mL of methanol , heated at 45 ° C. , 
and filtered to obtain a supersaturated solution . The solution 
was sealed and placed at -19 ° C. for 36 h for cooling 
crystallization , separated by filtration and dried at 75º C. and 
25 % relative humidity for approximately 6 h , and obtained 
colorless , sandy crystals . The crystals were identified as a 
crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineac 
etamide by using the method in Example 2 . 

Example 13 
[ 0051 ] 60 g of the crystalline form I of ( R ) -4 - hydroxy - 2 
oxo - 1 - pyrrolidineacetamide prepared by the method in 
Example 1 and 140 g of glucose were dissolved with 500 ml 
of water for injection in a mixing equipment under control 
ling the temperature between 50 ° C. and 58 ° C. , and stirred 
until completely dissolved . The solution was cooled to 25 ° 
C. The activated carbon was added into the above prepared 
solution for decolorization , and then the activated carbon 
was removed by filtration . Phosphate buffer was added to 
adjust pH of the solution to 4.0 , followed by adding water 
for injection to 5000 ml , filing and sealing , sterilizing at 105 ° 
C. for 30 min , and obtained an injection . 

Example 10 
[ 0048 ] 30 mg of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacet 
amide was dissolved in 5 mL of butanone , heated at 40 ° C. , 
and filtered to obtain a supersaturated solution . The solution 
was sealed and placed at -19 ° C. for 48 h for cooling 
crystallization , separated by filtration and dried at 65 ° C. and 
15 % relative humidity for approximately 5 h and obtained 
colorless , sandy crystals . The crystals were identified as a 
crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineac 
etamide by using the method in Example 2 . 

Example 14 

as 

Performance Measurement Experiment of 
Crystalline Form I of 

( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide 

Example 11 

[ 0049 ] The crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 
pyrrolidineacetamide of the invention was placed on a single 
crystal silicon sample stage , heated from 30 ° C. to 80 ° C. , 
and subjected to powder X - ray diffraction measurement at 
35 ° C. , 45 ° C. , 55 ° C. , 65 ° C. and 75º C. , respectively . The 
test results show that the crystalline form I of ( R ) -4 - hy 
droxy - 2 - oxo - 1 - pyrrolidineacetamide of the invention does 
not exhibit crystal transformation phenomenon between 30 ° 
C. and 80 ° C. It can be seen that the crystalline form I of 
( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide of the inven 
tion has good stability at high temperatures . When the 
crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineac 
etamide of the invention is used for storage or formulation 
processing , the requirements on processing and storage 
temperatures are reduced . 

[ 0052 ] 1000 tablets comprising crystalline form I of ( R ) 
4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide were taken 
examples , which were prepared by using 200 mg / tablet of 
the crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrroli 
dineacetamide prepared by the method in Example 1 , 44 
mg / tablet of starch , 50 mg / tablet of microcrystalline cellu 
lose , 6 mg / table of talcum powder and an appropriate 
amount of 2 % hydroxypropyl methylcellulose ( K4M ) . The 
specific preparation method was given as follows : the raw 
materials and excipients were firstly passed through an 
80 - mesh sieve ; the above - mentioned amounts of crystalline 
form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide , 
starch and microcrystalline cellulose were weighed and 
mixed uniformly , and an appropriate amount of 2 % HPMC 
aqueous solution was added to produce a soft material , 
pelletized , dried and granulated , the prescription amount of 
talcum powder was added to the granules , mixed uniformly 
and pressed into the tablets . 

1. A crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrro 
lidineacetamide having diffraction peaks at diffraction 
angles 20 of 16.66 + 0.2 ° , 17.54-0.2 ° , 21 + 0.2 ° , 22.16 + 0.2 ° , 
and 30.96 + 0.2º . 

2. The crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyr 
rolidineacetamide according to claim 1 , characterized in that 
the crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrroli 
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dineacetamide has diffraction peaks at diffraction angles 20 
of 16.66 + 0.2 ° , 17.54 + 0.2 ° , 19.42 + 0.2 ° , 21 + 0.2 ° , 22.16t ) . 
2 ° , 23.46 + 0.2 ° , 25.36 + 0.2 ° , 26.08-0.2 ° , and 30.96 + 0.2º . 

3. The crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyr 
rolidineacetamide according to claim 1 , characterized in that 
the crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrroli 
dineacetamide has a relative peak intensity of 100 % at the 
diffraction angle 20 of 22.16 + 0.2 ° ; and relative peak inten 
sities of not less than 80 % at the diffraction angles 20 of 
17.54 + 0.2 ° , 16.66 + 0.2 ° , and 30.96 + 0.2º . 

4. The crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyr 
rolidineacetamide according to claim 1 , characterized in that 
the crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrroli 
dineacetamide has diffraction peaks at diffraction angles 20 
of 12.6 + 0.2 ° , 16.66 + 0.2 ° , 17.54 + 0.2 ° , 19.42 + 0.2 ° , 20.68 + 0 . 
2 ° , 21 + 0.2º , 22.16 + 0.2º , 23.46 + 0.2 ° , 25.36 + 0.2 ° , 26.08 + 0 . 
2 ° , 26.5 + 0.2 ° , 30.26 + 0.2 ° , and 30.96 + 0.2º . 
5. The crystalline form 1 of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyr 

rolidineacetamide according to claim 1 , characterized in that 
the crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrroli 
dineacetamide has diffraction peaks at diffraction angles 20 
of 12.6 + 0.2 ° , 14.04 + 0.2 ° , 15.120.2 ° , 16.66 + 0.2 ° , 17.54 + 0 . 
2º , 19.42 + 0.2º , 20.68 + 0.2º , 21 : 0.2 ° , 22.16 + 0.2 ° , 23.46 + 0 . 
2º , 25.36 + 0.2 ° , 26.08-0.2 ° , 26.5 + 0.2 ° , 30.26 + 0.2 ° , 30.46 + 0 . 
2 ° , 30.96 + 0.2 ° , and 31.28 + 0.2º . 

6. The crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyr 
rolidineacetamide according to claim 1 , characterized in that 
the crystalline form I has a powder diffraction pattern as 
shown in FIG . 1 . 

7. A method of preparing the crystalline form I of ( R ) -4 
hydroxy - 2 - oxo - 1 - pyrrolidineacetamide according to claim 
1 , applying the following steps : dissolving ( R ) -4 - hydroxy 
2 - oxo - 1 - pyrrolidineacetamide in an organic solvent to form 
a supersaturated solution , and then placing the solution in a 
low temperature environment of from -12 ° C. to -21 ° C. to 
form crystals , separating the crystals by filtration and drying 

to obtain the crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 
pyrrolidineacetamide ; the organic solvent is selected from 
one or more of ethanol , tetrahydrofuran , acetone , methanol , 
butanone , isoamylol and acetonitrile . 

8. The method according to claim 7 , characterized in that 
the method applies the following steps : adding ( R ) -4 - hy 
droxy - 2 - oxo - 1 - pyrrolidineacetamide into an organic solvent 
in a concentration of from 10 mg / mL to 55 mg / mL , stirring 
continuously , dissolving by heating at 35 ° C. to 90 ° C. , and 
filtering to form the supersaturated solution ; then sealing the 
supersaturated solution and placing it in a low temperature 
environment of from -12 ° C. to -21 ° C. to form crystals , 
separating the crystals by filtration , and drying to obtain the 
crystalline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineac 
etamide ; the organic solvent is selected from one or more of 
ethanol , tetrahydrofuran , acetone , methanol , butanone , iso 
amylol and acetonitrile . 

9. The method according to claim 7 , characterized in that 
the low temperature environment is from -17 ° C. to -19 ° C. 

10. - 13 . ( canceled ) 
14. The method according to claim 8 , characterized in that 

the low temperature environment is from -17 ° C. to -19 ° C. 
15. A method for treating or preventing epilepsy in a 

patient in need thereof comprising : administering the crys 
talline form I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacet 
amide according to claim 1 . 

16. The method of claim 15 , wherein the crystalline form 
I of ( R ) -4 - hydroxy - 2 - oxo - 1 - pyrrolidineacetamide is admin 
istered in the form of a pharmaceutical composition com 
prising the crystalline form I of dextral oxiracetam , and 
pharmaceutically acceptable excipients . 

17. The method according to claim 16 , characterized in 
that the composition is tablets , powders , granules , injections , 
capsules , dripping pills , sustained release formulations , or 
lyophilized powders for injection . 


