M21005 [Document Name] Description [Titleof Invention]ProcessforProducingCrystalsof Polymorphic
2-(3-Cyano-4-isobutyloxypheny1)-4-methyl-5-thiazolecarboxylic Acid by Poor-Solvent Addition Method
[Technical Field] The present invention relates to a process for producing A-form cr { of
2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid. The compound has an activity of
regulating biosynthesis of uric acid in vivo and can be used, for example, as a therapeutic agent for
hyperurice a. [Background Art] In producing drugs, control of crystal polymorphs of chemical
substanceﬁgglggrgéﬂhggm é&;&qg&nized as an important matter because a difference in the
polymorphs has a great influence on the properties as a drug such as a pharmaceutical function,
bioavailability, stability, and the like. This is as stated in the ICH (International Conference on
Harmonisation) Q6A guideline, "Specifications: Test Procedure and Acceptance Criteria for New Drug

Substancesgad New Dipg.REggHCts Ghgmical SUbSiaRGes: WikyRardotieropyRaBhsat
2-(3-Cyano-4-isobutyloxyphenyl}-4-methyl-5-thiazolecarboxylic Acid by Poor-Solvent

Addition Method

[ Technical Field]

The present invention relates to a process for producing A-form crystals of
2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid. The compound
has an activity of regulating biosynthesis of wric acid in vivo and can be used, for

example, as a therapeutic agent for hyperuricemia.

[Background Art]

In producing drugs, control of crystal polymorphs of chemical substances, the bulk
powder, is recognized as an important matter because a difference in the polymorphs has
a great influence on the properties as a drug such as a pharmaceutical function,
bioavailability, stability, and the like. This is as stated in the ICH (International
Conference on Harmonisation) Q6A guideline, “Specifications: Test Procedure and
Acceptance Criteria for New Drug Substances and New Drug Products: Chemical
Substances.”

With regard to the polymorphs of
2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid, PTL 1 discloses
presence of 5 kinds of polymorphs, including A-form crystals, B-form crystals, C-form
crystals, D-form crystals, and G-form crystals, as well as an amorphous material.  Also
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2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid, PTL 1 discloses presence of 5
kinds of polymorphs, including A-form crystals, B-form crystals, C-form crystals, D-form crystals, and
G-form crystals, as well as an amorphous material. Also disclosed are methods for producing the
same. The methods for producing the polymorphs disclosed herein are for producing each of the
polymorphs, comprising: adding a predetermined amount of a mixed solvent of methanol or 2-propanol
and water to 2-(3-cyano-4-isobutyloxypheny1)-4-methyl-5-th azolecarboxylic acid; dissolving the

mixture bycﬁ&gé'gg?ug e; a‘%%g dssquﬁép(?d@?ﬁgaﬁ%v‘gﬁ%r co gsiti&% Oad%d Ilgre Iilr%ed%(r:ld temperature to

predetermined values ition ater and cooling; and thereafter collectin crystg]I% by filtration

and cryingiie daes qtaseNchliences s il spnceaguonclaIer o BTl are only on

T.
} , r : .
the chem urit the amounts of the re uct, an e po morphs obtained

are not degghec, | adiitian Jf 196, Ace: o ANSIURRIANIIIM ARl ohisanal Zipranagol and

water, it is only G-form crystals are obtained.  Furthermore, at International

Symposiut 0 (ysial. Sy iRNEAAR{PRRIHRR AL 250 B AN RV, dFtapRUra, M.

Hanada, K. Nakamura, and oth hown in "Crystallization and transformation avior of the

polymorph, of thiagolg:fearivativer (Ree l&%g){ﬁ@%&mﬂ%@@s&ﬂ BsRi Meinanalivales

composition and temperature where only the"A-form crystals were thought to be obtained, the G-form

crystals or @R NS AR R AR M eaRI A e SRIAINe N samp gases at the

time of crystallization, when water addition time was drastically changed substantially. In addition, they

have also shavu iRt SURSRALRRIY.chRYIRG dussteraperature of the crystallization liquid and by

keeping the liquid In a state of agitation, the Crystals were transformed to the D-form crystals. When

industrially usefyhSctorm LS G enloihfipreghicehtinsedagtelriore awp melndeagaot

pronounced to be completely free from contamination by the G-form
chemical purity and the amounts of the recovered product, and effects on the polymorphs

obtained are not described. In addition, in the case of crystallization from a mixed
solvent of 2-propanol and water, it is only described that the G-form crystals are
obtained.

Furthermore, at International Symposium on Industrial Crystallization (September 21 -
25, 1998, Tianjin, China), M. Kitamura, M. Hanada, K. Nakamura, and others have shown
in “Crystallization and transformation behavior of the polymorphs of thiazole-derivative”
(see NPL 1) that, under the condition of a methanol/water composition and temperature
where only the A-form crystals were thought to be obtained, the G-form crystals or a
mixture of the A-form crystals and the G-form crystals were obtained in some cases at the
time of crystallization, when water addition time was drastically changed substantially. In
addition, they have also shown that, by subsequently changing the temperature of the
crystallization liquid and by keeping the liquid in a state of agitation, the crystals were
transformed to the D-form crystals.

When industrially useful A-form crystals are to be produced, these heretofore known
methods are not pronounced to be completely free from contamination by the G-form
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crystals. Moreover, in order to avoid contamination by the G-form crystals, the water addition time is
restricted and, thus, there is also a problem that a long time is required for industrial production.
Meanwhile, PTL 2 discloses a method for producing the polymorphs by addition of water to
2-(3-cyano-4-isobutyloxypheny1)-4-methyl-5-thiazolecarboxylic acid dissolved in methanol or a mixed
solvent of methanol/water, wherein the initial concentrations and water addition time are varied to
obtain the A-form crystals, the G-form crystals, or a mixture of A-form and the G-form crystals of

2-(3-cyanQsA-pRbUtRRRENYh-draetly Zodiazalaaaled G 9atk GHOWEVEIsGNSalizatian using

these heretofore known mixed solvent systems, for example crystallization using a mixed solvent

system of mathiaReIMEAISTMIRadaHA AhailS BEVidete SRR WisrentTondheA-form

crystals or a mixture of A-form crystals and crystals of a form different theréfrom. Thus, it has not been
possible tq.pRlalh heAdargy crystals stably. [Citation List] [Patent Literature] PTL 1: International
Publication No. W099/65885 PTL 2: Japanese Patent Laid-Open Publication No. 2003-261548 [Non

Patent LiteratwighNRfnd: p1iitamuissans iediakampraduShs alizignaptstiansirmation behavior
of the polymorphs of thiazole-derivative," Abstract of Autumn Meeting of the Soclety of Chemical
Engineersydagam Yqh-33ai-833RP08x9BhckN)-4-methyl-5-thiazolecarboxylic acid dissolved

in methanol or a mixed solvent of methanol/water, wherein the initial concentrations and

water addition time are varied to obtain the A-form crystals, the G-form crystals, or a

mixture of A-form and the G-form crystals of

2-(3-cyano-4-1sobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid.

However, crystallization using these heretofore known mixed solvent systems, for
example crystallization using a mixed solvent system of methanol/water with a ratio of
7/3 provides crystals of a form different from the A-form crystals or a mixture of A-form

crystals and crystals of a form different therefrom. Thus, it has not been possible to

obtain the A-form crystals stably.

[Citation List]

[Patent Literature]

PTL 1: International Publication No. W099/65885

PTL 2: Japanese Patent Laid-Open Publication No. 2003-261548

[Non Patent Literature]

NPL 1: M. Kitamura and K. Nakamura, “Crystallization and transformation behavior of
the polymorphs of thiazole-derivative,” Abstract of Autumn Meeting of the Society of

Chemical Engineers, Japan, Vol. 33, p. 653 (2000. 08. 12)



[Summary of Invention] [Technical Problem] An object of the present invention is to selectively and
stably obtain the A-form crystals of 2-(3-cyano-4-isobutyloxypheny1l)-4-methyl-5-thiazolecarboxylic
acid under conditions suitable for commercial production. [Solution to Problem] The present invent
ion is a process for producing A-form crystals of
2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid, comprising: a step of dissolving
by heating 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid in one or a plurality of
solvents apeRgapgsohENLE6IRCted from the group consisting of I-propanol, 2-propanol, ethanol, and
acetone; a step of cooling the solution; and a step of adding to the solution a hydrocarbon solvent as a
poor solvepfechiRat g oHigresent invention is based on the finding that the A-form crystals can be
obtained stably by using a lower alcohol solvent except methanol or acetone as the good solvent and

by using a hycgeashen spivRNbasdRe ROOKRAUVEM, HErR RS TRRNGRUBIRISMkain the A-form
2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid refer to a polymorph which shows

an X-ray pewslaldifiraction paltesndaving e i&l&ﬁ&ﬁ@l&%aﬁiﬂbﬁaaﬁ%gﬁﬁnt&qd Ndedgps of a
reflection angle 20, about 6.62, 7.18, 12.80, 13.26, 16.48, 19.58, 21.92, 22.68, 25.84, 26.70, 29.16,

and 36.70 QR RRMRISHH such XrtRYdPAWeRRiffiaction patterns is shown in Figure 1 (the X-ray
diffractometer used is different from the one used in PTL 1). Alternatively, in an infrared spectroscopic

analysis, the A-form crystals may be expressed as a polymorph having a

[ Solution to Problem]

The present invention 1is a process for producing A-form crystals of
2-(3-cyano-4-isobutyloxyphenyl}-4-methyl-5-thiazolecarboxylic acid, comprising: a step
of dissolving by heating 2-(3-cyano-4-isobutyloxyphenyl}-4-methyl-5-thiazolecarboxylic
acid in one or a plurality of solvents as a good solvent, selected from the group consisting
of 1-propanol, 2-propanol, ethanol, and acetone; a step of cooling the solution; and a step
of adding to the solution a hydrocarbon solvent as a poor solvent.

That is, the present invention is based on the finding that the A-form crystals can be
obtained stably by using a lower alcohol solvent except methanol or acetone as the good
solvent and by using a hydrocarbon solvent as the poor solvent.

Here, the A-form crystals of
2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic  acid refer to a
polymorph which shows an X-ray powder diffraction pattern having characteristic peaks
at, when represented in terms of a reflection angle 28, about 6.62°, 7.18°, 12.80°, 13.26°,
16.48°, 19.58°, 21.92°, 22.68°, 25.84°, 26.70°, 29.16°, and 36.70°. One example of
such X-ray powder diffraction patterns is shown in Figure 1 (the X-ray diffractometer
used is different from the one used in PTL 1). Alternatively, in an infrared
spectroscopic analysis, the A-form crystals may be expressed as a polymorph having a
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characteristic absorption at around 1678 ciffi, which is distinguishable from other polymorphs (see PTL
1). [Advantageous Effects of Invention] In contrast to crystallization using water as the poor solvent,
the conventional technology, where crystals are obtained under certain conditions as solvates,
hydrates, or a mixture thereof, the production process of the present invention has an effect that the
A-form crystals can be obtained selectively and stably by using a hydrocarbon solvent as the poor
solvent. That is, according to the production process of the present invention, the A-form crystals of

2-(3-cyanQspaf SORMIMIOXXRARRHA AMEIoWiP-Tyagolgeariorylic acidicanbsorugegUngg) conditions

suitable for commercial production, while lowering the possibility of intermingling of other crystal forms.
[Brief Des m@iﬂp(@gipgﬁj 1[figure 1] Figure 1 shows an X-ray powder diffraction pattern and a
peak list of the A-form crystals of 2(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid.
[Description of Embodiments] The present invention is a process for producing the A-form crystals of
2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid, comprising: a step of dissolving

by heating| 2{3-cyaAnQ - SRULYIPHRESRYE) -4-methyl-5-thiazolecarboxylic acid in one or a plurality of
solvents as a good solvent, selected from a group consisting of 1-propanol, 2-propanol, ethanol, and

acetone; a step of ARG Eh e SAIOR:ANA dSIeNater as the poor solvent, the conventional
technology, where crystals are obtained under certain conditions as solvates, hydrates, or
a mixture thereof, the production process of the present invention has an effect that the
A-form crystals can be obtained selectively and stably by using a hydrocarbon solvent as
the poor solvent.
That is, according to the production process of the present invention, the A-form
crystals of 2-(3-cyanoc-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid can be
produced under conditions suitable for commercial production, while lowering the

possibility of intermingling of other crystal forms.

{Brief Description of Drawings]
[Figure 1] Figure 1 shows an X-ray powder diffraction pattern and a peak list of the

A-form crystals of 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid.

[Description of Embodiments]

The present invention is a process for producing the A-form crystals of
2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid, comprising: a step
of dissolving by heating 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic
acid in one or a plurality of solvents as a good solvent, selected from a group consisting
of 1-propanol, 2-propanol, ethanol, and acetone; a step of cooling the solution; and a step
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of adding to the solution a hydrocarbon solvent as a poor solvent.  When a plurality of solvents are
used as the good solvent, they may be mixed in advance and used as a mixed solvent or each solvent
may be added successively. Here, the ratio of solute/solvent when dissolving the solute in a good
solvent is as follows: when the solvent is ethanol, 1-propanol, or 2-propanol, the ratio is preferably in a
range from 0.05 to 0.5 g/mL and, further, more preferably in a range from 0.08 to 0.25 g/mL; and when
the solvent is acetone, the ratio is preferably in a range from 0.05 to 0.1 g/mL and, further, more

preferably jp ﬁi&ﬂfggﬁ)fﬁ?é@o%%%ﬁ% (ﬂﬂﬁ&/ﬂl}on &;mqlglgsrg ALALRYIRY operation in the production

process of the present invention are not particularly limited as long as an effect as crystallization is

manifested. @ SUCEAAAINORS SRR MAY bEgoRsiHRred JaMBRr BRI aRd dfiercpoling, a

period of time for cooling (further, a time curve of the liquid temperature), mearis for cooling such as

cooling deyicas angh NG UG s BTERERFS RIAPSP RS A RIlINGL T B RiRdUaieQl Siring when stirring is

used, vessels to be used, and the like. Regarding these, one skilled in the art may find suitable

conditions for giyen:RLeraay isiesi% MBIHInG IR ¥amnias menioned iateraahiecrRsidering

necessary amounts of crystals, period of time, costs, available equipment, and the like.  If necessary,

the conditignp, et seletined /RN SRS IBIentsrdBAULIRN s temersabiye pefore

cooling must be determined by considering the boiling point of the solvent used. Further,if the

temperatu.gle@fl ﬁ@ﬁliﬁg)'ﬁtﬁf)@:iog)/mtﬂ‘ﬁfﬁi,%}% fQ é@%@%ﬁﬁ%ﬂg@ﬂ(ﬁﬂ @1?8%8'%% used and,
therefore, it is desirable to confirm the conditions beforehand. Further, when acetone is used as the

good solveptycaradniat Pentakatehecausethencrystrifyrarmay a6l intesmingled iffhe gelution is
not cooled rapidly From this viewpoint, also, it is desirable that the conditions are confirmed in
g/mL and, further, more preferably in a range from 0.08 to .09 g/mL.

Conditions for a cooling operation in the production process of the present invention
are not particularly limited as long as an effect as crystallization is manifested.

As such conditions, there may be considered temperature before and after cooling, a
period of time for cooling (further, a time curve of the liquid temperature), means for
cooling such as cooling devices and the like, presence or absence of stirring, stirrers and
rate of stirring when stirring s used , vessels to be used, and the like.

Regarding these, one skilled in the art may find suitable conditions for given
prerequisites by referring to Examples, mentioned later while considering necessary
amounts of crystals, period of time, costs, available equipment, and the like.

If necessary, the conditions may be determined by preliminary experiments. In
addition, the temperature before cooling must be determined by considering the boiling
point of the solvent used. Further, if the temperature after cooling is too low, there may
be formed solvates depending on the solvent used and, therefore, it is desirable to confirm
the conditions beforehand. Further, when acetone is used as the good solvent, care must
be taken because other crystal forms may get intermingled if the solution is not cooled

rapidly. From this viewpoint, also, it is desirable that the conditions are confirmed in
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advance. One example of the period of time for cooling is ca. 15 minutes (except when the solvent is
acetone). As a hydrocarbon solvent used as the poor solvent, preferable are heptane and/or hexane
and, especially preferable is heptane. Furthermore, the amount of such poor solvent is such that the
ratio of solute/(poor solvent added) is preferably in a range from 0.05 to 0.4 g/mL and, further, more
preferably in a range from 0.06 to 0.4 g/mL. In the production process of the present invention, the
order of the step of cooling a solution of 2-(3-cyano-4-isobutyloxypheny1)-4-methyl-5-thiazolecarboxyl
c acid and,thg step of adding a poor solvent to the solution is not particularly limited. Either step may
be carried out first, or whole or part of these steps may be carried out concurrently.  In the

conventional production RIEseRs PUIRIE YalRIdSTUSedoina ROMENS hERGHS ]Ressibliikihatthe

crystals may be transformed to solvates depending on the method of drying after crystallization and
the like. Hoyyeumgrisindhg.ioduction method of the present invention water is not used as the solvent
and, therefore, there is no possibility of transformation of the crystals to the hydrates, enabling use of a

variety of methQds ag e 4RngMRINOMkadiers s &ﬁaémem,l%I@fbﬁm@%%ﬁfﬁf@%@&;he present
invention where a hydrocarbon solvent is used as the poor solvent, the hydrocarbon solvent does not

form solvaiiggwith2t(3:p¥anayisisahubyloxyriemal)-4-methyl-5-thiazolecarboxylic acid, thus providing
a wide stable region in crystallization conditions for obtaining the desired A-form crystals. Further, in

the productiorrgrgeesRf it RIRSENtIPaBRHGR VISR dPIRRRRAI Bkt the ratio of solute/(poor
2-propanolisusedasthegoodsolvent,nosolvateswith
solvent added) is preferably in a range from 0.05 to 0.4 g/ml. and, further, more

preferably in a range from 0.06 to 0.4 g/ml..

In the production process of the present invention, the order of the step of cooling a
solution of 2-(3-cvano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid and the
step of adding a poor solvent to the solution is not particularly limited.  Either step may
be carried out first, or whole or part of these steps may be carried out concurrently.

In the conventional production process where water is used as a solvent, there is a
possibility that the crystals may be transformed to solvates depending on the method of
drying after crystallization and the like. However, in the production method of the
present invention, water is not used as the solvent and, therefore, there is no possibility of
transformation of the crystals to the hydrates, enabling use of a variety of methods as the
drying method after crystallization.

In the production process of the present invention where a hydrocarbon solvent is
used as the poor solvent, the hydrocarbon solvent does not form solvates with
2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid, thus providing a
wide stable region in crystallization conditions for obtamning the desired A-form crystals.
Further, in the production process of the present invention, when [-propanol or
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2-(3-cyano-4 sobutyloxypheny0-4-methyl-5-thiazolecarboxylic acid are formed, thus providing a wide
stable region in crystallization conditions for obtaining the desired A-form crystals. Based on these
findings, when a combination of 1-propanol or 2-propanol and a hydrocarbon solvent, especially
heptane, is used as the solvent, the A-form crystals can be obtained stably over wider solvent ratios
and a wider range of temperature than the conventional art. In addition, because the solvents used
in the present production process are only organic solvents without using water, the present process

has superi@_r'%ﬁgﬁgiin that it proyides gggheg&urific@&p effigiency for %dropg@%qﬁ@puwiﬁ,?.
[Examples] [Example 1]  To 10 g of 2-(3-cyano-4-isobutyloxyphenhy0-4-methyl-5-thiazolecarboxylic

acid was aslgied adnl- b6LRARY ARG IETNKING sambRALG 1 CAMPIRA diRsolbliaba \hlle

maintaining the solution at 40C or higher, 133 niL of heptane was added thereto. This solution was

cooled to 40 iehcrysials \uhigh %@Qaﬁaiﬁdcw%@%m{egmiﬁi&@% illawed bndryioged he

crystals obtained were analyzed by X-ray powder diffraction and were found to be A-form crystals.

[Example 2] 8@ J&}gtgfs.z-(%gy@%-ﬁ-iﬁewtﬁm%@,e%A-@%@Mﬁ%ﬁ%oﬁcqrp iHRGd was

added 115 mL of 2-propanol and the mixture was heated to complete dissolution. ile maintaining

the solution. 0011 IFRAPLTRYMIE QFIENGIVEH MisREDERIANG MRS addedithsraie-shugolyiion was

cooled to room temperature and crystals which separated were collected by filtration, followed by

drying. The geysialsabiainad webanalyzashhy svéayrawdendiffrastion and ywergdorpgdda,pe A-form

crystals.
temperature than the conventional art.

In addition, because the solvents used in the present production process are only
organic solvents without using water, the present process has superiority also in that it

provides higher purification efficiency for hydrophobic impurities.

[Examples]
[Example 1]

To 10 g of 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid was
added 57 ml. of ethanol and the mixture was heated to complete dissolution. While
maintaining the solution at 40°C or higher, 133 mL of heptane was added thereto. This
solution was cooled to 40°C and crystals which separated were collected by filtration,
followed by drying. The crystals obtained were analyzed by X-ray powder diffraction
and were found to be A-form crystals.

[Example 2]

To 10 g of 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid was
added 115 mL of 2-propanol and the mixture was heated to complete dissolution. While
maintaining the solution at room temperature or higher, 67 mL of heptane was added
thereto. This solution was cooled to room temperature and crystals which separated
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[Example 3] To 10 g of 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid was
added 40 mL of 1-propanol and the mixture was heated to complete dissolution. While maintaining the
solution at room temperature or higher, 80 mL of heptane was added thereto. This solution was cooled
to OC and crystals which separated were collected by filtration, followed by drying. The crystals
obtained were analyzed by X-ray powder diffraction and were found to be A-form crystals. [Example 4]
To 10 g of 2-(3-cyano-4-isobutyloxypheny1)-4-methyl-5-thiazolecarboxylic acid was added 115 nth of

acetone antoc e WARIIGAISE f01GORR Sl el e ol Hap oIS ApIdl to 15C

using an ice bath and 67 mL of heptane was a which separated were collected

by filtratiorbggiLqm%glr)@HgagQ% 9%%?6%@8?9_%%@@Hﬁ|¥6%%m X-ray powder diffraction and

were found to be A-form crystals. [Industrial Applicability] TheA- formcrystalsof
2-(3-cyanq-@§§gggtghoxyphenyl)-4-methy|-5-thiazolecarboxylic acid obtained by the production
process of the present invention can be used as a drug. [Document Name] Claims

To 10 g of 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid was
added 40 mL of |-propanol and the mixture was heated to complete dissolution. While
maintaining the solution at room temperature or higher, 80 mL of heptane was added
thereto. This solution was cooled to 0°C and crystals which separated were collected by
filtration, followed by drying. The crystals obtained were analyzed by X-ray powder
diffraction and were found to be A-form crystals.

[Example 4]

To 10 g of 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid was
added 115 mL of acetone and the mixture was heated to complete dissolution. The
solution was cooled rapidly to 15°C using an ice bath and 67 mL of heptane was added
thereto. Crystals which separated were collected by filtration, followed by drying.
The crystals obtained were analyzed by X-ray powder diffraction and were found to be

A-form crystals.

[Industrial Applicability]
The A-form crystals of
2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid obtained by the

production process of the present invention can be used as a drug.



[Claim I] AprocessforproducingA-formcrystalsof
2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid, comprising: a step of dissolving
by heating 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid in one or a plurality of
solvents as a good solvent, selected from the group consisting of 1-propanol, 2-propanol, ethanol, and
acetone; a step of cooling the solution; and a step of adding to the solution a hydrocarbon solvent as a
poor solvent. [Claim 2] The production process according to Claim 1, wherein the good solvent is

one 50""*"!&%@&8&%@ NQ%J@Eg[gyp consisting of 1-propanol, 2-propanol, ethanol, and acetone. [Claim
3] The production process according to Claim 1 or 2, wherein the poor solvent is heptane and/or

hexane. [Claim 4] The production process according to Claim 1 or 2, wherein the poor solvent is
heptane.

{Claim 1]

A process for producing A-form crystals of
2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic acid, comprising: a step
of dissolving by heating 2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazolecarboxylic
acid in one or a plurality of solvents as a good solvent, selected from the group consisting
of 1-propanol, 2-propanol, ethanol, and acetone; a step of cooling the solution; and a step
of adding to the solution a hydrocarbon solvent as a poor solvent.

[Claim 2]

The production process according to Claim 1, wherein the good solvent is one solvent
selected from the group consisting of 1-propanol, 2-propanol, ethanol, and acetone.
[Claim 3]

The production process according to Claim 1 or 2, wherein the poor solvent is
heptane and/or hexane.

[Claim 4]
The production process according to Claim 1 or 2, wherein the poor solvent is

heptane.
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