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Novel Solvate Crystals 

Field of the art 

The present invention relates to novel solvate crystals. 

Background of the art 

Olmesartan medoxomil, which is an angiotensin II receptor antagonist, is 

useful as an active ingredient in medicaments for treatment and prophylaxis of 

hypertension (for example, Patent documents 1 to 5 and Non-patent documents 1 and 2). 

Olmesartan medoxomil is produced from olmesartan with the steps described 

below, and it has been desired to obtain novel crystals of trityl olmesartan medoxomil, 

which is a precursor of the final product, in order to improve operability and achieve an 

efficient production of a high-purity final product. 

Olmesartan medoxomil dehydrate 

Prior art documents 

Patent documents 

Patent document 1: Japanese Examined Patent Publication No. Hei 7-121918 

(Japanese Patent No. 2082519) 
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Patent document 2: US Patent No. 5616599 

Patent document 3: International Patent Publication No. W02006/029056 

Patent document 4: International Patent Publication No. W02006/029057 

Patent document 5: International Patent Publication No. W02006/073519 

Non-patent documents 

Non-patent document 1: J. Med. Chem., 39, 323-338 (1996) 

Non-patent document 2: Annu. Rep. Sankyo Res. Lab. (Sankyo Kenkyusho Nempo) 

55, 1-91 (2003) 

Disclosure of the invention 

Object of the invention 

It is an object of the present invention to provide novel acetone solvate crystals 

of trityl olmesartan medoxomil. 

Means for achieving the object 

As a result of much diligent research, the present inventors have found that 

acetone solvate crystals of trityl olmesartan medoxomil are precipitated by cooling the 

reaction product after tritylation and DMDO esterification steps in acetone containing 

water, and the present invention has been completed. 

The present invention encompasses the following aspects (1) to (23). 

(1) Acetone solvate crystals of trityl olmesartan medoxomil. 

(2) The crystals according to (1), which exhibit a pattern equivalent to Figure 1 

or Figure 2 in powder X-ray crystal diffraction. 

(3) The crystals according to (1) or (2), which exhibit a pattern equivalent to 

Figure 4 or Figure 5 in differential scanning calorimeter analysis of the crystals. 

(4) The crystals according to any one of (1) to (3), which comprise 1 mol of 

acetone per 1 mol of trityl olmesartan medoxomil. 

(5) A method for producing crystals according to any one of (1) to (4), which 

comprises a step of precipitating acetone solvate crystals of trityl olmesartan medoxomil 

from an acetone containing solution of trityl olmesartan medoxomil. 

(6) The method according to (5), wherein the solvent of the acetone containing 

solution is acetone optionally containing water. 



3 

(7) The method according to (5), wherein the solvent of the acetone containing 

solution is acetone containing 20% (w/w) or less of water. 

(8) The method according to (5), wherein the solvent of the acetone containing 

solution is acetone containing 10% (w/w) or less of water. 

(9) The method according to (5), wherein the solvent of the acetone containing 

solution is acetone containing 5% (w/w) or less of water. 

(10) The method according to (5), wherein the solvent of the acetone 

containing solution is acetone containing 2% (w/w) or less of water. 

(11) The method according to (5), wherein the solvent of the acetone 

containing solution is acetone. 

(12) The method according to any one of (5) to (11), wherein a seed crystal is 

added. 

(13) A method for producing crystals according to any one of (1) to (4), which 

comprises the following steps: 

(step 1) a step of tritylation and DMDO esterification of olmesartan in an 

acetone solvent optionally containing water; and 

(step 2) a step of precipitating acetone solvate crystals of trityl olmesartan 

medoxomil from the reaction mixture obtained in step 1. 

(14) The method according to (13), wherein the water content in the acetone 

solvent during crystal precipitation is 20% (w/w) or less. 

(15) The method according to (13), wherein the water content in the acetone 

solvent during crystal precipitation is 10% (w/w) or less. 

(16) The method according to (13), wherein the water content in the acetone 

solvent during crystal precipitation is 5% (w/w) or less. 

(17) The method according to (13), wherein the water content in the acetone 

solvent during crystal precipitation is 2% (w/w) or less. 

(18) The method according to any one of (13) to (17), wherein acetone solvate 

crystals of trityl olmesartan medoxomil are precipitated by cooling the reaction mixture 

obtained in step 1 at 0°C to 25°C. 

(19) The method according to any one of (13) to (17), wherein acetone solvate 

crystals of trityl olmesartan medoxomil are precipitated by cooling the reaction mixture 

obtained in step 1 at 15°C to 25°C. 
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(20) The method according to any one of (13) to (19), wherein seed crystal is 

added. 

(21) A method for producing olmesartan medoxomil, which comprises a step 

of removing the trityl group in crystals according to any one of (1) to (4). 

(22) The method according to (21), which comprises the step described in (5). 

(23) The method according to (21), which comprises step 1 and step 2 

described in (13). 

In the present invention, olmesartan, trityl olmesartan medoxomil, olmesartan 

medoxomil, olmesartan medoxomil dehydrate, trityl halide and DMDO halide represent 

compounds represented by the structural formulas described in the figure above, 

respectively. In the structural formulas of trityl halide and DMDO halide, each X 

independently represents a halogen atom such as chloro, bromo and iodo. Tr 

represents triphenylmethyl. DMDO represents the portion in which X is eliminated in 

the structural formula of DMDO halide. Trityl olmesartan represents a compound 

represented by the structural formula described in the figure below. 

The compound names of olmesartan, trityl olmesartan medoxomil , olmesartan 

medoxomil and DMDO chloride (DMDO-C1) are indicated in Examples described 

below, and are as follows. 

Olmesartan: 4-(1-Hydroxy-l-methylethyl)-2-propyl-1-[[2'-[1H-tetrazol-5-

yl]biphenyl-4-yl]methyl]imidazole-5-carboxylic acid; 

Trityl olmesartan medoxomil: (5-Methyl-2-oxo-1,3-dioxolen-4-yl)rnethyl 4-(1-

hydroxy-l-methylethyl)-2-propyl-1-[[2'42-(triphenylmethyl)-2H-tetrazol-5-

ylibiphenyl-4-ylimethyliimidazole-5-carboxylate; 
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Olmesartan medoxomil: (5-Methyl-2-oxo-1,3-dioxolen-4-yl)methyl 4-(1-

hydroxy-l-methylethyl)-2-propyl-1-[[2'-(1H-tetrazol-5-y1)bipheny1-4-

yl]methyl]imidazole-5-carboxylate; 

DMDO chloride (DMDO-Cl): 4-Chloromethy1-5-methyl-1,3-dioxo1-2-one. 

The crystal(s) of the present invention is a solid whose internal structure three-

dimensionally consists of regularly repeating constituent atoms (or atomic groups), and 

is distinguished from an amorphous solid without such a regular internal structure. 

In crystals of the same compound, plural crystals having different internal 

structures and physicochemical properties (polymorphic crystals) may be formed 

depending on the crystallization conditions, and the crystals of the present invention 

may be any of such polymorphic crystals or a mixture of two or more polymorphic 

crystals. 

The form of the crystals of the present invention may be a form which exhibits 

the pattern shown in Figure 1 or Figure 2 in X-ray crystal diffraction, or the pattern 

shown in Figure 4 or Figure 5 in differential scanning calorimeter analysis, and there is 

no limitation to these so long as they are acetone solvate crystals of trityl olmesartan 

medoxomil. 

Effect of the invention 

The novel solvate crystals provided by the present invention can be easily 

handled and are useful as synthetic intermediates of olmesartan medoxomil. 

Brief description of the figures 

Figure 1 shows an X-ray crystal diffraction pattern of the crystals obtained in 

Example 1. 

Figure 2 shows an X-ray crystal diffraction pattern of the crystals obtained in 

Example 2. 

Figure 3 shows an X-ray crystal diffraction pattern of the crystals obtained in 

Reference Example. 

Figure 4 shows a differential scanning calorimeter analysis (DSC) pattern of 

the crystals obtained in Example 1. 

Figure 5 shows a differential scanning calorimeter analysis (DSC) pattern of 

the crystals obtained in Example 2. 
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Figure 6 shows a differential scanning calorimeter analysis (DSC) pattern of 

the crystals obtained in Reference Example. 

Figure 7 shows the acetone contents in the crystals obtained in Examples 1 and 

2 and Reference Example. 

Mode for carrying out the invention 

Olmesartan as the starting material used in the production method of the 

present invention can be easily produced according to the method described in Japanese 

Examined Patent Publication No. Hei 7-121918 (Japanese Patent No. 2082519; US 

Patent No. 5616599) or the like. 

Acetone solvate crystals of trityl olmesartan medoxomil in the present 

invention may be obtained by the following steps, for example. 

(Tritylation step) 

This step is a step in which trityl olmesartan is produced by reacting olmesartan 

with a trityl halide in an acetone solvent in the presence of a base. 

Trityl chloride or trityl bromide is usually used as trityl halide, and trityl 

chloride is preferable. 

The reaction solvent is usually used in a 5 to 20 (v/w)-fold amount to 

olmesartan, and this is not particularly restrictive. 

The base used is not particularly restricted, and an amine such as triethylamine, 

diisopropylethylamine, pyridine or 1,8-diazabicyclo[5,4,0]-7-undecene (DBU) is 

preferably used, and DBU is most preferable. 

The reaction temperature is not particularly restricted, and the reaction is 

usually carried out at a temperature in the range of 0°C to the boiling point of the 

solvent, and preferably at 20 to 60°C. 

Upon completion of the reaction, the trityl olmesartan may be isolated by a 

method usually used in the field of synthetic organic chemistry, and in the present 

invention, the reaction mixture is preferably used directly in the following DMDO 

esterification step without isolation of the trityl olmesartan. 

(DMDO esterification step) 
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This step is a step in which trityl olmesartan medoxomil is produced by 

reacting trityl olmesartan with a DMDO halide in an acetone solvent in the presence of 

a base. 

DMDO chloride or DMDO bromide is usually used as the DMDO halide, and 

DMDO chloride is preferable. 

The base used is the same as in the tritylation step above, and DBU is 

preferable. 

The reaction temperature is not particularly restricted, and the reaction is 

usually carried out at a temperature in the range of 0°C to the boiling point of the 

solvent, and preferably at 20 to 60°C. 

In the present invention, it is preferable for water to be present in the reaction 

mixture in the tritylation and DMDO esterification steps described above. 

The amount of water present in the reaction mixture can be usually adjusted by 

adding water to the reaction mixture. Water may be added at once in the tritylation 

step, and may also be added separately in the tritylation step and in the DMDO 

esterification step. 

The amount of water added to the reaction mixture is preferably adjusted in 

consideration of the water content in the starting materials, reaction reagents and solvent, 

so as to make the amount of water present in the reaction mixture as a whole (the water 

content in the reaction mixture) appropriate. 

The water content in the reaction mixture is defined as the proportion (w/w)% 

[or % (w/w)] of the total water content (weight) to the total weight of the whole reaction 

mixture, by totaling the water contents in the starting materials, reaction reagents and 

reaction solvent. 

The water contents in the starting materials, reaction reagents and reaction 

solvent may be measured using a Karl Fischer moisture measuring apparatus. For 

commercially available reagents or solvents, these may be calculated using the 

measured values or standard values described in the manufacturer's package insert. 

The lower limit of the water content in the reaction mixture is usually 0.3 

(w/w)% or more, and preferably 0.4 (w/w)% or more and most preferably 0.5 (w/w)% 

or more. 

The upper limit of it is usually 3 (w/w)% or less, and preferably 2 (w/w)% or 

less and most preferably I .5 (w/w)% or less. 
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When the water content in the reaction mixture increases, the efficiency of the 

tritylation and DMDO esterification reactions is reduced, potentially lengthening the 

reaction time or lowering the reaction yield. Therefore, in consideration of both 

impurity content reduction and reaction efficiency, the water content in the reaction 

mixture is preferably 1.3 (w/w)% or less. 

The water content in the reaction mixture, in consideration of both impurity 

content reduction and reaction efficiency, is usually from 0.3 to 3.0 (w/w)%, preferably 

from 0.3 to 1.5 (w/w)%, more preferably from 0.4 to 1.5 (w/w)% and most preferably 

from 0.4 to 1.3 (w/w)%. 

The amount of water added to the reaction mixture can be more conveniently 

adjusted in terms of the proportion (w/w)% to olmesartan (weight) as the starting 

material. 

Olmesartan as the starting material having a water content of from 0.3 to 0.5 

(w/w)% is usually used. DBU having a water content of about 0.5% is usually used. 

Triphenylmethyl chloride (TPC) and DMDO chloride usually contain essentially no 

water. When acetone is used as a solvent, that having a water content of about 0.2% is 

usually used. Acetone in a 5 to 20 (v/w)-fold amount to olmesartan is usually used. 

When the reaction is carried out under these conditions, the lower limit of the 

amount of added water is usually 1.0 (w/w)% or more, preferably 2.0 (w/w)% or more 

and most preferably 4.0 (w/w)% or more, to olmesartan. When the water content in 

the starting materials, reagents and solvent is more than described above, the amount of 

water added to the reaction mixture may be less. 

The upper limit of it is usually 28 (w/w)% or less, and preferably 18 (w/w)% or 

less and most preferably 13 (w/w)% or less. In consideration of both impurity content 

reduction and reaction efficiency, it is preferably 10 (w/w)% or less. 

The amount of water added to the reaction mixture is usually from 1.0 to 28 

(w/w)%, preferably from 1.0 to 13 (w/w)%, more preferably from 2.0 to 13 (w/w)% and 

most preferably from 2.0 to 10 (w/w)%, to olmesartan. 

(Crystal precipitating step) 

Acetone solvate crystals of trityl olmesartan medoxomil may be precipitated by 

cooling the reaction product (reaction mixture) obtained in the step described above. 
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Acetone solvate crystals may be precipitated by concentrating or cooling the 

reaction mixture. It may be precipitated by adding a suitable amount of water to the 

reaction mixture. 

The water content in the acetone solvent during crystal precipitation is usually 

20% (w/w) or less, preferably 10% (w/w) or less, more preferably 5% (w/w) or less and 

most preferably 2% (w/w) or less. 

The cooling temperature is preferably from 0 to 25°C, and more preferably 

from 15 to 25°C. 

The cooling time is usually 10 minutes or more, and preferably 30 minutes or 

more. Cooling may also be carried out for 6 hours or more. 

In order to precipitate the desired crystals efficiently, it is preferable to be 

stirred while cooling. 

Precipitation of the crystals may be initiated naturally in the reactor, and it may 

also be initiated or promoted by addition of a seed crystal or addition of stimulation 

with ultraviolet waves or mechanical stimulation by rubbing of the reactor surface or the 

like. Addition of a seed crystal is preferable when the water content in the acetone 

solvent exceeds 5% (w/w). 

Acetone solvate crystals of trityl olmesartan medoxomil in the present 

invention may be produced by the following method, independently of the production 

method comprising the steps described above. 

Acetone solvate crystals of trityl olmesartan medoxomil may be produced by 

dissolving trityl olmesartan medoxomil or a salt thereof, produced by a known method, 

in an acetone containing solvent, adjusting the pH, concentrating the solution, mixing a 

poor solvent, adding a seed crystal, and the like, to bring acetone solvate of trityl 

olmesartan medoxomil to a supersaturated state in the resulting solution to be 

precipitated. 

The acetone containing solvent is preferably acetone optionally containing 

water. Water may also be added after dissolving the trityl olmesartan medoxomil in 

acetone. 

The amount of water in acetone is not particularly restricted so long as it is in 

such a range that precipitation of acetone solvate crystals is not inhibited, and is usually 

20% (w/w) or less, preferably 10% (w/w) or less, more preferably 5% (w/w) or less and 

further preferably 2% (w/w) or less. 
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Precipitation of the crystals may be initiated naturally in the reactor, and it may 

also be initiated or promoted by addition of a seed crystal or addition of stimulation 

with ultraviolet waves or mechanical stimulation by rubbing of the reactor surface or the 

like. Addition of a seed crystal is preferable when the amount of water in the acetone 

solvent exceeds 5% (w/w). 

Procedures such as pH adjustment, concentration and cooling may also be 

carried out if necessary. 

For example, acetone solvate crystals may be precipitated by dissolving trityl 

olmesartan medoxomil in acetone, adding a suitable amount of water to adjust the water 

content, and concentrating or cooling the solution. 

For example, acetone solvate crystals may be precipitated by dissolving trityl 

olmesartan medoxomil in acetone and concentrating or cooling the solution. 

Also, for example, acetone solvate crystals may be precipitated by dissolving 

trityl olmesartan medoxomil in acetone containing 20% (w/w) or less of water and 

concentrating or 'cooling the solution. 

The precipitated crystals may be isolated by filtration, centrifugal separation or 

a gradient method, for example. The isolated crystals may be washed with an 

appropriate solvent as necessary. 

For washing acetone solvate crystals, a solvent such as water, ethanol, 

isopropanol, acetone, ethyl acetate, toluene, acetonitrile, methyl acetate or ether may be 

used, and it is preferably water or acetone containing water. 

The isolated crystals may be dried usually at a temperature of 10 to 100°C and 

preferably 30 to 50°C, until the weight becomes essentially constant. Drying of the 

crystals may be carried out in the presence of a desiccant such as silica gel or calcium 

chloride, or under reduced pressure, as necessary. 

The dried crystals may be allowed to absorb moisture until the weight becomes 

essentially constant, usually at a temperature of 10 to 30°C and a relative humidity of 

20% to 90%, and preferably at a temperature of 20 to 30°C and a relative humidity of 

50% to 80%. 

Acetone solvate crystals of trityl olmesartan medoxomil in the present 

invention may exhibit a pattern equivalent to Figure 1 or Figure 2 in X-ray diffraction 

and that equivalent to Figure 4 or Figure 5 in differential scanning calorimeter analysis 

(DSC), respectively. 
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In the present invention, an equivalent pattern means a pattern which has no 

significant difference in the behavior of its main peaks. 

Acetone solvate crystals of trityl olmesartan medoxomil in the present 

invention contain 1 mol of acetone per 1 mol of trityl olmesartan medoxomil in a dry 

form. 

Acetone solvate crystals of trityl olmesartan medoxomil in the present 

invention may be converted to olmesartan medoxomil by a detritylation step (a step of 

removing a trityl group). The method for producing olmesartan medoxomil in the 

present invention comprises a step in which olmesartan medoxomil is produced by 

applying acetone solvate crystals of trityl olmesartan medoxomil obtained in the steps 

described above to a detritylation step. It is a feature of the present invention that 

novel acetone solvate crystals of trityl olmesartan medoxomil are used as the starting 

material in a detritylation step. The detritylation step may be the method described in, 

for example, Patent document 1, Patent document 2, Non-patent document 1 or Non-

patent document 2, and it is not particularly restricted thereto. 

By using acetone solvate crystals of trityl olmesartan medoxomil in the present 

invention as a synthetic intermediate, high-purity olmesartan medoxomil with reduced 

contents of impurities or analogs may be produced. The impurities or analogs whose 

contents are reduced include, for example, olmesartan and olmesartan medoxomil 

dehydrate. 

When high-purity olmesartan medoxomil obtained in the present invention is 

used as a medicament, the dosage may be varied based on various conditions including 

patient symptoms, age, body weight or the like. The dosage differs depending on the 

symptoms, age, etc., and in oral administration, it may be 0.001 mg/kg (preferably 0.01 

mg/kg) as the lower limit and 10 mg/kg (preferably 1 mg/kg) as the upper limit per day, 

with 1 to 6 times of administration a day depending on the symptoms. 

When used for an adult human, it is usually administered orally at 5 to 40 mg 

dosage once a day, and most preferably a tablet comprising a dosage selected from 5 mg, 

10 mg, 20 mg and 40 mg is administered orally once a day. 

A medicament comprising high-purity olmesartan medoxomil obtained in the 

present invention is effective for prophylaxis or treatment of hypertension or diseases 

derived from hypertension (more specifically, hypertension, cardiopathies [angina 

pectoris, myocardial infarction, arrhythmia, cardiac failure or cardiac hypertrophy], 
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renal diseases [diabetic nephropathy, glomerular nephritis or renal sclerosis], 

cerebrovascular diseases [cerebral infarction or cerebral hemorrhage]) or the like. 

Examples 

The present invention is explained in more detail through the following 

Examples or the like, and the present invention is not limited thereto. 

(Example 1) 

(1) Tritylation and DMDO esterification reactions 

After mixing 4-(1-hydroxy-l-methylethyl)-2-propyl-1-[[2'-[1H-tetrazol-5-

yl]bipheny1-4-yl]methyl]imidazole-5-carboxylic acid (30 g), acetone (210 mL), 1,8-

diazabicyclo[5,4,0]-7-undecene [DBU] (25.5 g) and triphenylmethyl chloride [TPC] 

(23.79 g), water (0.6 mL) was added and acetone (30 mL) was poured into the mixture, 

and the reaction mixture was stirred at 48 to 52°C for 2 hours. Then, water (0.9 mL) 

was added and 4-chloromethy1-5-methyl-1,3-dioxol-2-one [DMDO-Cl] (18.5 g) was 

poured in, and the reaction mixture was stirred at 48 to 52°C for 5 hours. 

(2) Obtaining crude crystals of trityl olmesartan medoxomil (acetone solvate crystals) 

After the reaction mixture was cooled to 20°C to precipitate crystals, it was 

stirred at 15 to 25°C for 40 minutes, and water (96 mL) was added dropwise over a 

period of 25 minutes, and then the reaction mixture was cooled to 0 to 5°C and stirred 

for 30 minutes. The precipitated crystals were filtered out and washed with acetone-

water (150 mL), and wet crude crystals of (5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl 4-

(1-hydroxy-l-methylethyl)-2-propyl-1-[[2'12-(triphenylmethyl)-2H-tetrazol-5-

yl]bipheny1-4-yl]methyl]imidazole-5-carboxylate (57.83 g) were obtained. These were 

then dried in vacuo at 60°C for approximately 15 hours, and the dry acetone solvate 

crystals (57.50 g) were obtained. 

(Example 2) 

(1). Tritylation and DMDO esterification reactions 

After mixing 4-(1-hydroxy-l-methylethyl)-2-propyl-1-[[T-[1H-tetrazol-5-

yl]bipheny1-4-yl]methyl]imidazole-5-carboxylic acid (700 kg), acetone (4630 L), 1,8-

diazabicyclo[5,4,0]-7-undecene [DBU] (610 L) and triphenylmethyl chloride [TPC] 

(570 kg), water (14 L) was added and acetone (800 L) was poured into the mixture, and 
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the reaction mixture was stirred at 48 to 52°C for 2 hours. Then, water (20 L) was 

added and 4-chloromethyl-5-methyl-1,3-dioxol-2-one [DMDO-Cl] (315 L) was poured 

in, and the reaction mixture was stirred at 48 to 52°C for 5 hours. 

(2) 	Obtaining crude crystals of trityl olmesartan medoxomil (acetone solvate crystals) 

After the reaction mixture was stirred overnight at 15 to 25°C to precipitate 

crystals, water (2170 L) was added at 30°C, and the reaction mixture was cooled to 0 to 

5°C and stirred for 30 minutes. The precipitated crystals were filtered out and washed 

with acetone-water (3360 L), and wet crude acetone solvate crystals of (5-methy1-2-

oxo-1,3-dioxolen-4-yl)methyl 4-(1-hydroxy-l-methylethyl)-2-propyl-lt [2'42-

(triphenylmethyl)-2H-tetrazol-5-yl]bipheny1-4-yl]methyl]imidazole-5-carboxylate 

(1 3 60 kg) were obtained. 

(Reference Example) 

(1) Tritylation and DMDO esterification reactions 

After mixing 4-(1-hydroxy-l-methylethyl)-2-propyl-1-[[2'-[1H-tetrazol-5-

yl]bipheny1-4-yl]methyl]imidazole-5-carboxylic acid (700 kg), acetone (5300 L), 1,8-

diazabicyclo[5,4,0]-7-undecene [DBU] (614 L) and triphenylmethyl chloride [TPC] 

(570 kg), acetone (140 L) was poured into the mixture and water (14 L) was added, and 

the reaction mixture was stirred at 30 to 45°C for 1 hour and then at 48 to 54°C for 2 

hours. Then, water (20 L) was added at 10 to 20°C and 4-chloromethy1-5-methy1-1,3-

dioxol-2-one [DMDO-C1] (316 L) was poured in, and the reaction mixture was stirred at 

28 to 32°C for 3 hours and then at 48 to 52°C for 3.5 hours. 

(2) Obtaining crude crystals of trityl olmesartan medoxomil 

After the reaction mixture was stirred overnight at 28 to 32°C, water (2240 L) 

was added at 25°C, and the reaction mixture was stirred at 15 to 25°C to precipitate 

crystals and then cooled to 0 to 5°C and stirred for 30 minutes. The precipitated 

crystals were filtered out and washed with acetone-water (3420 L), and wet crude 

crystals of (5-methyl-2-oxo-1,3-dioxolen-4-yl)methyl 4-(1-hydroxy-l-methylethyl)-2-

propyl-1-[[2'42-(triphenylmethyl)-2H-tetrazol-5-yl]bipheny1-4-yl]methyl]imidazole-5-

carboxylate (1460 kg) were obtained. 

(Example 3) X-ray crystal diffraction of acetone solvate crystals 
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The dry crystals obtained in Example 1, and dry crystals obtained by drying the 

wet crystals obtained in Example 2 and Reference Example in vacuo at 60°C for 

approximately 15 hours, were measured by powder X-ray crystal diffraction. 

Figure 1 shows a X-ray crystal diffraction pattern of the crystals obtained in 

Example 1. 

Figure 2 shows a X-ray crystal diffraction pattern of the crystals obtained in 

Example 2. 

Figure 3 shows a X-ray crystal diffraction pattern of the crystals obtained in 

Reference Example. 

(Example 4) Differential scanning calorimeter analysis (DSC) of acetone solvate 

crystals 

The dry crystals obtained in Example 1, and dry crystals obtained by drying the 

wet crystals obtained in Example 2 and Reference Example in vacuo at 60°C for 

approximately 15 hours, were applied to differential scanning calorimeter analysis 

(DSC). 

Figure 4 shows a differential scanning calorimeter analysis (DSC) pattern of 

the crystals obtained in Example 1. 

Figure 5 shows a differential scanning calorimeter analysis (DSC) pattern of 

the crystals obtained in Example 2. 

Figure 6 shows a differential scanning calorimeter analysis (DSC) pattern of 

the crystals obtained in Reference Example. 

(Example 5) Acetone content in acetone solvate crystals 

Acetone content in the dry crystals obtained in Example 1, and dry crystals 

obtained by drying the wet crystals obtained in Example 2 and Reference Example in 

vacuo at 60°C for approximately 15 hours, were measured under the following 

conditions. 

(Test conditions) 

. Detector: Hydrogen ionization detector 

Column: The inner wall of a fused silica tube with an inner diameter of 0.53 

mni and a length of 30 m was coated with polyethylene glycol for gas chromatography 

with a thickness of 1µm. 
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Column temperature: 50°C for 5 minutes, followed by raising to 180°C at 

10°C/min, and holding at 180°C for 5 minutes. 

Inlet temperature: Constant temperature near 200°C. 

Detector temperature: Constant temperature near 200°C. 

Carrier gas: Helium 

Flow rate: Adjusted so that retention time of acetone is approximately 2.5 

minutes. 

Split ratio: 1:5 

Operating conditions of head space sample injector 

Vial internal equilibrium temperature: constant temperature near 80°C 

Vial internal equilibrium time: 30 minutes 

Injection line temperature: Constant temperature near 90°C 

Carrier gas: Helium 

Sample injection amount: 1 mL 

As shown in Figure 7, the acetone contents in the crystals obtained in Example 

1 and Example 2 were 6.8%. Since trityl olmesartan medoxomil has a molecular 

weight of 800.91 and acetone has a molecular weight of 58.08, and 1 mol of the latter 

corresponds to 6.76%, this suggested that 1 mol of acetone per 1 mol of trityl 

olmesartan medoxomil was present in the crystals obtained in Example 1 and Example 

2. 

In contrast, the acetone content in the crystals obtained in Reference Example 

was 0.4%. 
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Claims 

1. Acetone solvate crystals of trityl olmesartan medoxomil. 

2. The crystals according to claim 1, which exhibit a pattern equivalent to Figure 

1 or Figure 2 in powder X-ray crystal diffraction. 

3. The crystals according to claim 1 or 2, which exhibit a pattern equivalent to 

Figure 4 or Figure 5 in differential scanning calorimeter analysis of the crystals. 

4. The crystals according to any one of claims 1 to 3, which comprise 1 mol of 

acetone per 1 mol of trityl olmesartan medoxomil. 

5. A method for producing crystals according to any one of claims 1 to 4, which 

comprises a step of precipitating acetone solvate crystals of trityl olmesartan medoxomil 

from an acetone containing solution of trityl olmesartan medoxomil. 

6. The method according to claim 5, wherein the solvent of the acetone containing 

solution is acetone optionally containing water. 

7. The method according to claim 5, wherein the solvent of the acetone containing 

solution is acetone containing 20% (w/w) or less of water. 

8. The method according to claim 5, wherein the solvent of the acetone containing 

solution is acetone containing 10% (w/w) or less of water. 

9. The method according to claim 5, wherein the solvent of the acetone containing 

solution is acetone containing 5% (w/w) or less of water. 

10. The method according to claim 5, wherein the solvent of the acetone containing 

solution is acetone containing 2% (w/w) or less of water. 

11. The method according to claim 5, wherein the solvent of the acetone containing 

solution is acetone. 

12. The method according to any one of claims 5 to 11, wherein a seed crystal is 

added. 

13. A method for producing crystals according to any one of claims 1 to 4, which 

comprises the following steps: 

(step 1) a step of tritylation and DMDO esterification of olmesartan in an acetone 

solvent optionally containing water; and 

(step 2) a step of precipitating acetone solvate crystals of trityl olmesartan medoxomil 

from the reaction mixture obtained in step 1. 



17 

14. The method according to claim 13, wherein the water content in the acetone 

solvent during crystal precipitation is 20% (w/w) or less. 

15. The method according to claim 13, wherein the water content in the acetone 

solvent during crystal precipitation is 10% (w/w) or less. 

16. The method according to claim 13, wherein the water content in the acetone 

solvent during crystal precipitation is 5% (w/w) or less. 

17. The method according to claim 13, wherein the water content in the acetone 

solvent during crystal precipitation is 2% (w/w) or less. 

18. The method according to any one of claims 13 to 17, wherein acetone solvate 

crystals of trityl olmesartan medoxomil are precipitated by cooling the reaction mixture 

obtained in step 1 at 0°C to 25°C. 

19. The method according to any one of claims 13 to 17, wherein acetone solvate 

crystals of trityl olmesartan medoxomil are precipitated by cooling the reaction mixture 

obtained in step 1 at 15°C to 25°C. 

20. The method according to any one of claims 13 to 19, wherein a seed crystal is 

added. 

21. A method for producing olmesartan medoxomil, which comprises a step of 

removing the trityl group in crystals according to any one of claims 1 to 4. 

22. The method according to claim 21, which comprises the step described in claim 

5. 

23. The method according to claim 21, which comprises step 1 and step 2 

described in claim 13. 


