SPECIFICATION

CRYSTAL FORM AND SALT OF

3-(3,5-DICHLORO-4-HYDROXYBENZOYL)-1,1-DIOX0O-2,3-DIH YDRO-1,3

-BENZOTHIAZOLE
Background of the Invention
Field of the Invention
[0001]

Thepresentinventionrelatestoacrystalforman
of
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole, which have a significant uricosuric
Description of the Related Art
[0002]

Crystalformsandsaltsinmedicationareknownto
e.g. pharmacological activity, solubility, bioavail
andstabilitydependingondifferencesintheirphy
nature. Therefore, when crystal forms and salts ex
compounds useful as medicine, it is desirable to se
crystal form or a salt with high availability among
produce medicine.

[0003]

Recently,
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole,whichhasahigherlevelofunchang

in urine than that of existing uricosuric agents an
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significant uricosuric action, has been found (Pate nt
Literature 1).
[0004]

Patent Literature 1, however, does not describe a

specific crystal form and salt of
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole, and it also does not disclose a pro blem when
industrially producing the compound andasuggestio nthereof.
Citation List

Patent Literature

[0005]

Patent Literature 1: WO2011/040449
Summary of the Invention

Problem to be Solved by the Invention

[0006]

Therefore, a subject of the present invention is t o]
provide a novel crystal form, hydrate, solvate or s alt of
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole that is useful as medicine, has an e xcellent
uricosuric action, and moreover has excellent conve niencein

industrial production.
Means for solving the Problem
[0007]
Asaresultofdiligentresearchtosolvetheabov esubject,

the present inventors found a crystal form of



3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole,whichhasasignificanturicosuric
also has excellent physical properties (particularl
flowability and operativity), thereby completing th
invention.
[0008]

That is, the present invention relates to:
1) a type I crystal
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole, having characteristic peaks at leas
11.5,14.6,18.2,24.0,and25.5degreesinadiffr
(2 0) by X-ray powder diffraction;
2) a type I crystal
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole, characterized by an X-ray powder di
diagram shown in Fig. 1;
(3) a type I crystal
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole,characterizedbyhavingaheatabso
around 191°C in DSC analysis, preferably a type | ¢
according to (1) or (2) above;
4) a type I crystal
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole, having characteristic peaks at leas

15.1, 18.1, 22.8, 23.7, and 24.0 degrees in the dif
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angle (2 0) by X-ray powder diffraction;

B) a type Il crystal

3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole, characterized by an X-ray powder di

diagram shown in Fig. 2;

(6) a type Il crystal

3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole,characterizedbyhavingaheatabso
around 212°C in DSC analysis, preferably a type Il
according to (4) or (5) above;

(7) a hydrate
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole,havingcharacteristicpeaksatleas
13.7,22.8,24.9,and25.3degreesinthediffracti

by X-ray powder diffraction;

8 a hydrate
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole, characterized by an X-ray powder di
diagram shown in Fig. 3;

9 a hydrate
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole, having heatabsorption peaksaround
212°C in DSC analysis, preferably a hydrate accordi
or (8) above;

(10) a sodium salt
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3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole;

(11) a pharmaceutical composition containing a crys tal, a
hydrate, or a sodium salt according to any one of ( 1) to (10)

and a pharmaceutically acceptable carrier;

(12) amethodforproducingatype I crystalaccord ingtoany
oneof(1)to(3)above,whichisobtainedbyaddin gasolution
of

3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3

-benzothiazole in a poor solvent under cooling;
(13) amethodforproducingatypellcrystalaccor dingtoany

one of (4) to (6) above, which can obtain

3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole by crystallizationfromanorganics olventand
drying; and

(14) amethodforproducingahydrate accordingto anyone of

(7) to (9) above, which can be obtained by dissolvi

3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazoleinwater or awater/organic solvent mixture by
a weak base.

Advantageous Effect of the Invention
[0009]

The crystal forms, hydrate, solvates, and salt of
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3

-benzothiazole in the present invention have an exc ellent



uricosuric action and thus are useful as medication

[0010]

Thecrystalsofthepresentinventionareextremel yeasy
to handle in the industrial production and have phy sical
propertieswithexcellentconvenience (forexample, excellent
flowability and operativity), and in particular, a type Il
crystal also has prepotency in the industrial produ ction and

thus is useful as a raw material for medication.

Brief Description of the Drawings

[0011]
Fig. 1 is X-ray powder diffraction of a type | crys tal.
Fig. 2 is X-ray powder diffraction of a type Il cry stal.

Fig. 3 is X-ray powder diffraction of a hydrate.
Fig. 4 is thermal analysis (DSC) of a type | crysta l.
Fig. 5 is thermal analysis (DSC) of a type Il cryst al.

Fig. 6 is thermal analysis (DSC) of a hydrate.

Fig. 7 is an infrared absorption spectrum (IR) of a type |
crystal.
Fig. 8 is an infrared absorption spectrum (IR) of a type Il
crystal.
Fig. 9is an infrared absorption spectrum (IR) of a hydrate.

Description of the Embodiments
[0012]
A method for producing a crystal form of

3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3



-benzothiazoleinthepresentinventionwillnowbe
[0013]

Atypelcrystalcanbe produced, forexample, by
dropwise
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole dissolved solution in a poor solvent
cooling. As the dissolving solvent, tetrahydrofura
preferred. Examples of the poor solvent include 2-
ethanol, and n-hexane, and 2-propanol is preferred.
preferredtouse seedcrystalsatthetimeofcryst
[0014]

Atypelicrystalcanbeobtained,forexample,by
ofcrystallizationfromanorganicsolvent. Ameth
afterdissolutionbyheatingcanbeused,orapoor
also be used as a dissolving solvent. Asthe cryst
solvent,forexample,dissolvingsolventssuchase

or an ethyl acetate/2-propanol mixed

dimethylsulfoxide and heptane, or a mixed solvent o

dissolving solvent and a poor solvent can be used.

[0015]

A hydrate can be produced, forexample, as follows

abovecompoundisdissolvedinwaterorawater/org

mixture by a weak base such as sodium carbonate and

neutralized using an acid such as hydrochloric acid

precipitated crystals are collected by filtration a
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dried at a suitable temperature, preferably around
[0016]

A saltcan be obtained, for example, as follows: s
hydroxide, potassium hydroxide, calcium hydroxide,
carbonate, potassium carbonate, calciumcarbonate o
is added to a mixture of the above compound and wat
water/organicsolvent,andanorganicsolventisad
atthe appropriate time, and the obtained solution
underice coolingto 60°C, preferably aroundroomt
to 60°C, and the precipitated crystals are collecte
filtrationanddriedataround50°Cinvacuo. Exam
saltincludeasodiumsalt,apotassiumsalt,anda
[0017]

Asolvatecanbeproducedbydissolvingtheabove
inapolarsolvent followedbycrystallizationor
with a poor solvent. For example, the above compou
dissolved in tetrahydrofuran, 1-methyltetrahydrofur
dimethoxyethane,1,4-dioxane,acetone,2-butanoneo
and a poor solvent such as n-hexane, cyclohexane, c
paraxylene, methylcyclohexane, 2,2 ,4-trimethylpenta
toluene,n-pentane,2-propanol,n-heptane,acetonit
likeisaddedtheretotocarryoutcrystallization.
can be produced by drying the obtained crystals at
temperature, preferably around 50°C. More specific
include a solvate

thereof 1,2-dimethoxyethane

50°C.
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3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazolehavingcharacteristicpeaksaround5
20.7, 24.1, and 25.5 in X-ray powder diffraction (2
1,4-dioxane solvate
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazolehavingcharacteristicpeaksaround8
22.54, 24.22, and 25.02 in X-ray powder diffraction
havingheatabsorptionpeaksaround153°C,186°C,a
DSC analysis; an acetonitrile solvate
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazolehavingcharacteristicpeaksaround?7

22.54, 24.3, and 32.82 in X-ray powder diffraction

acetonelisopropyl ether solvate
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazolehavingcharacteristicpeaksaround7
21.66,23.5,and24.5inX-raypowderdiffraction(

heat absorption peaks around 88°C and 212°C in DSC
a methyltetrahydrofuran solvate
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazolehavingcharacteristicpeaksaround9
21.02, 22.94, and 26.38 in X-ray powder diffraction
having heat absorption peaks around 97.6°C and 212°
analysis; and a 2-butanonef/isopropanol solvate
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih

-benzothiazolehavingcharacteristicpeaksaround?7
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22.54, 24.3, and 32.82 in X-ray powder diffraction (2 ©).
[0018]

TheX-raypowderdiffractionspectrumusedinthe present
inventionindicatesaspectrummeasuredusingMiniF lex(Rigaku
Corporation) under the following conditions:

X-ray source: Cu,

Goniometer: vertical type,

Divergence slit: variable,

Scattering slit: 4.2 deg,

Receiving slit: 0.3 mm,

Scanning mode: continuous,

Scanning speed: 2°/min,

Sampling width: 0.01°,

Scan axis: 6/2 6, and

Scan range: 3 to 90°.

[0019]

The heat absorption peak in DSC indicates a heat
absorptionpeakmeasuredusingDSC220U(Seikolnstr umentsinc.)
under the following conditions:

Temperature increase rate: 10°C/min,

Atmosphere: nitrogen, and

Measurement temperature range: 30 to 400°C.

[0020]
The infrared absorption spectrum used in the prese nt

invention indicates a spectrum measured using Spect rum One

10



(PerkinElmerJapan Co., Ltd.)underthefollowingc onditions:

Measurement method: KBr tablet method, and

Measurement range: 4000 to 400 cm 1,

[0021]

When a type | crystal, a type Il crystal, a hydrat e a
solvate, and a salt of
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole are analyzed using the above devices , a
substance with data and spectrum patterns similart othose of
each crystal form of the presentinventionisinclu dedinthe
crystal form. Inaddition, a case where another cr ystal form
isincluded inan amountundetectable by acommonm easurement
method is also included in a crystal form of the pr esent
invention.

[0022]

The physical property data of e.g. X-ray powder
diffraction spectra and DSC analysis can slightly v ary
dependingoncrystalgrowthdirection,particledia meter,etc.,
and measurementconditions. The crystalforms oft he present
invention should be specified by physical property data
described in the specification; however, as describ ed above,
the data should not be strictly taken, and a slight changein
each physical property datashould beincludedint he scope of
rights of the present invention as an acceptable li mit.

[0023]

11



The "around" described inthe physical property da ta of

e.g. X-ray powder diffraction spectraand DSC analy sisinthe
claimsandthe specificationofthe presentinventi onmeansan
errorrange acceptedwhenmeasuringdata,andthee rrorranges
areplusorminus0.2ineach peakinX-ray powder diffraction

(2 8)andplusorminus2°’°CineachpeakinDSCanalysi s. Acase
where dataare matchedwithinthe errorrangeisal soincluded

in the present invention.
[0024]

Medicine including a novel crystal form or salt of

3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole as an active ingredient can be direc tly used,

or can be used as a preparation using one, two, or more of
preparationadditives. The pharmaceuticalcomposit ioncanbe
used in any dosage form and can be applied as table ts, pills,
capsules, powders, fine granules, granules, solutio ns,
suspensions, syrups, injections, external preparati ons,

suppositories, and the like.
[0025]

When a novel crystal form or salt of

3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazoleisusedasthemedicinalpreparation sdescribed
above, the type of preparation additive is not part icularly
limited,andabase,anexcipient,alubricant,ac oatingagent,
a sugar coating agent, a moistening agent, a binder , a

12



disintegratingagent,asolvent,asolubilizer,as

agent, a solubilizing aid, a suspending agent, a di

agent,anemulsifyingagent,asurfaceactiveagent

agent, a buffering agent, a pH regulator, a soothin

preservative, a preserving agent, a stabilizing age

antioxidant, a colorant, a sweetening agent, and th

beusedindividuallyorsuitablyincombination. S

examples thereof include additives described in Jap

Pharmaceutical Excipients Directory 2007.

[0026]
The novel crystal forms

3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih

-benzothiazole in the present invention have a high

unchangedcompoundinurineandasignificanturico

and thus the medicinal compounds or a pharmaceutica

acceptable salt thereof, or a hydrate or solvates o

medicinal compounds, are useful as medicine to inhi

reabsorptionofuricacidandpromoteuricacidexc

useful as medicine to reduce an uric acid amount an

acidlevelinbloodandtissue,areusefulasmedic

prevention and/or treatment of diseases related to

in blood and/or tissue, are useful as medicine used

prevention and/or treatment of hyperuricemia, and a

as medicine used for prevention and/or treatment of

associated with hyperuricemia and/or diseases accom
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hyperuricemia.
[0027]

The dose and frequency of administration of a comp
of the present invention or a pharmaceutical compos
containing the compound can be properly selected de
e.g.symptoms,age,sex,dosageforms,andtypesof
drug, and can be administered once or severaltimes

arange ofcommonly0.1to 1000 mg/day/person, pref

500 mg/day/person. In addition, the pharmaceutical

composition of the present invention can not only b
administered alone, but also can be used in combina
anothermedicinehavingthesameeffectand/oranot

having another effect.

Examples

[0028]

Thepresentinventionwillnowbe describedindet
wayofExamplesthereof. Itshouldbenoted,howev
present invention is not limited to the following E
[0029]

ThemeaningsofabbreviationsinExamplesareasf
!H-NMR: proton nuclear magnetic resonance spectrum,
deuterateddimethylsulfoxide,Hz:Hertz,J:couplin
dd:doubledoublet,d:doublet,s:singlet,brs:br
M: molar concentration, and N: normality. Itshoul

thatNMRindicates270MHznuclearmagneticresonan
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and TMS (tetramethylsilane) was used as an internal standard
material.
[0030]

Example 1 (Method for producing type | crystal):

tetrahydrofuran (40 mL) was added to
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole (10.0 g), which was dissolved by hea ting,
followedbycoolingtoroomtemperature. Seedcrys tals(10mg)
wereaddedto2-propanol(200mL),andtheobtained mixturewas

cooled to -25°C and stirred, and a solution of

3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole in tetrahydrofuran was added dropwis ethereto
over 15 minutes. The crystals precipitated at 0°C were
collectedbyfiltrationandwashedwith2-propanol (20mL),and
thendriedovernightat80°Cinvacuotoobtainat ypelcrystal.

'H-NMRS(DMSO-d ©):5.36(2H,s),7.44(1H,dd,J=7.6,7.3Hz),

7.75 (2H, s), 7.76 (1H, dd, J = 8.4, 7.3 Hz), 7.91 (1H,d,J
=7.6 Hz), 8.04 (1H, d, J = 8.4 Hz), 11.05 (1H, brs ).
[0031]

Example 2 (Method for producing type Il crystal): ethyl
acetate (45 mL) and 2-propanol (285 mL) were added to
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole (15.0 g), which was dissolved by hea ting,
followed by cooling to an internal temperature ofa bout 25°C.
The precipitated crystals were collected by filtrat ion and

15



washed with 2-propanol (20 mL), and then dried over

100°C in vacuo to obtain a type Il crystal.

'H-NMR(DMSO-d ©):5.35(2H,s),7.44(1H,dd,J=7.6,7.6Hz),

7.74 (2H, s), 7.76 (1H, dd, J = 8.6, 7.6 Hz), 7.90
= 7.6 Hz), 8.03 (1H, d, J = 8.6 Hz), 11.05 (1H, brs
[0032]

Example 3 (hydrate): 11 mL of a 10% aqueous soluti

sodium carbonate was added to a suspension

3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole (2.50 g) in ethanol (5 mL)/water (25
dissolve crystals. After cooling to around 15°C, p
obtained by 1 M hydrochloricacid. The precipitate
were collected by filtration and dried overnight at
vacuo to obtain a hydrate.

[0033]

Example4(1,2-dimethoxyethanesolvate):n-pentane

mL) was added to a solution

3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole (41.2mg)in 1,2-dimethoxyethane (0.
the precipitated crystals were collected by filtrat
dried in vacuo to obtain a 1,2-dimethoxyethane solv
[0034]

Example5(1,4-dioxanesolvate):cyclohexane(0.6
added to a solution

3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
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-benzothiazole (40.5 mg) in 1,4-dioxane (0.6 mL), a nd the
precipitated crystals were collected by filtration and dried
in vacuo to obtain a 1,4-dioxane solvate.

[0035]

Example 6 (acetonitrile solvate):

2,2 ,4-trimethylpentane (3.2 mL) was added to a solu tion of
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole (40.7 mg) in acetonitrile (0.8 mL), and the
obtainedsolutionwascooledto5°C. Theprecipita tedcrystals
were collected by filtration and dried in vacuo to obtain an
acetonitrile solvate.

[0036]

Example 7 (acetonel/isopropyl ether solvate): an
acetonelisopropyl ether (50 : 50 v/v) mixed liquid (0.35mL)
was added to
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole(40.0mg),whichwasdissolvedbyhe atingat60°C
foranhour,andthe obtainedsolutionwasmadeto passthrough
a filter. The solvent of the filtrate was distille d under
reducedpressure,anddryinginvacuowascarriedo uttoobtain
an acetonelisopropyl ether solvate.

[0037]

Example8(methyltetrahydrofuransolvate):diethyl ether
(0.5 mL) was added to a solution of
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3

17



-benzothiazole(39.3mg)inmethyltetrahydrofuran(
the precipitated crystals were collected by filtrat
dried in vacuo to obtain a methyltetrahydrofuran so
[0038]

Example 9 (2-butanone solvate): 2-propanol (1.6 mL
added to a solution
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole (41.2 mg) in 2-butanone (0.4 mL), an
obtainedsolutionwaslefttostandat5°Cfor48h
concentrated in vacuo to obtain a 2-butanone solvat
[0039]

Example 10 (sodium salt): 8 mL of 10% sodium carbo
under ice cooling was added to a solution
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole(2.0g)inanethanol(10mL)-water
liquid. After adding 10 mL of ethanol, stirring wa
out at room temperature for 3 hours. The suspended
were collectedbyfiltrationandwashedwithethano
dried at 50°C overnight in vacuo to obtain a sodium
Melting point >300°C.

[0040]

Test Example 1 (flowability and floodability): the

compressibility was calculated by measuring bulk de

tap density ofthe crystalsin Examples1and 2, an

theirdynamicbulkdensity,angleofrepose,angle
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uniformity, cohesion, angle offall, angle of diffe rence, and
degree of dispersion were found, and flowability an
floodabilitywereevaluatedusingtheCarrindexta ble. (Table
1).
[0041] [Table 1]
Evaluation of flowability and floodability
Example 1 (after Example 2 (after
Items
pulverization) pulverization)

Flowability index 36 42
Floodability index 43 495
[0042]

Example 2 (type Il crystal) is effective to improv
industrial operativity and productivity because of excellent
flowability and is advantageous because the quality of end
products is more uniform. From this, when the crys tal of
Example 2 (type Il crystal) before pulverization wa s also
verified,advantageousresultswereverifiedwitha flowability
indexof65andafloodabilityindexof57.5. Furt hermore,in
Example 2 (type Il crystal), less adhesion to a mil | when
pulverizing the crystal suggested lower electrostat ic
properties, and operativity was excellent. Therefo re,
prepotencyinindustrialproductionishighinvari ousnatures,
and Example 2 is useful as a raw material for medic ation.
[0043]

Test Example 2 (Absorption properties at time of o ral

19



administration to rat)

A test substance suspended in a 0.5% solution of

methylcellulose was orally administeredto amale C

(CHARLESRIVERLABORATORIESJAPAN,INC.,7weeksol

inadoseof30and300mg/kg,andbloodwasthenc

0.25,0.5, 1, 2, 4, 8, and 24 hours. The level of

compound in blood plasma was measured by HPLC (Tabl

3), and pharmacokinetic parameters were calculated

absorption was evaluated (Table 4).

[0044]

[Table 2]

Change inunchanged compound levelin blood plasma

single oral administration to rat

D (SD) rat
dwhenused)

ollectedafter

unchanged

e 2, Table

attime of

Unchanged compound level in blood plasma

Dose
Example ( ug/mL)
(mg/kg)
0.25 hr D.5 hr 1lhr 2 hr
38.18 + 58.51 + 49,75 + 3299 +
1
23.24 30.81 22.71 10.97
30
12.45 + 27.41 + 37.38 + 38.54 +
2
3.94 4.71 2.85 0.91
174.78 + 275.88 + 275.53 + 298.88 +
1
19.03 4251 30.24 35.19
300
39.18 + 79.93 + 139.63 + 263.60 +
2
4.61 13.24 20.33 42.18

Quantificationlimitlevel:0.2

pug/mL,Averagevaluetstandard

20
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[0045]

[Table 3]

Change in unchanged compound level in blood plasma

single oral administration to rat

attime of

Unchanged compound level in blood plasma
Dose
Example (ng/mL)
(mg/kg)
4 hr 8 hr 24 hr
26.58 +
1 20.45 + 5.53 1.16 £ 0.45
30 12.97
2 23.23+3.08 19.23 +2.51 1.35+0.73
285.55 + 267.85 +
1 73.31£27.54
26.38 25.73
300
314.28 + 266.73 +
2 47.24 +19.93
11.17 38.38

Quantificationlimitlevel:0.2

pug/mL,Averagevaluetstandard

deviation (n = 4)

[0046] [Table 4]
Pharmacokinetic parameters of unchanged compound at time of
single oral administration to rat
Dose Cinax Tmax AUG.24 hr
Example
(mg/kg) ( pg/mL) (h) ( pgehr/mL)
59.24 + 411.74 +
1 0.63+0.25
30 29.54 123.35
2 39.03+0.43 1.50+£0.58 371.97+34.08
300 1 307.28 + .00 +£2.83 4923(74 +
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26.20 547.44

315.53 + 4527.88
2 3.50 +1.00
11.44 269.07

Average value + standard deviation (n = 4)

[0047]

Exampleofpreparationproduction:anexcipient,a binder,
adisintegratingagent, alubricantandthelikewe readdedto
thecompoundsdescribedinExamples,andpowderwas madebywet

granulation and tablets were obtained by tableting.
Industrial Applicability
[0048]

The crystal forms, hydrate, solvates, and salt of

3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole in the present invention are useful as
medication because of an excellent uricosuric actio n.

[0049]

Thecrystalsofthepresentinventionareextremel yeasy
tohandleinindustrialproductionandhavephysica Iproperties
withexcellentconvenience(forexample,excellent flowability
andoperativity),andinparticular,atypellcrys talalsohas
prepotency inthe industrial production and thus is usefulas

a raw material for medication.
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CLAIMS

1. A type I crystal of
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole, having characteristic peaks at leas t around
11.5,14.6,18.2,24.0,and25.5degreesinadiffr actionangle

(2 0) by X-ray powder diffraction.

2. A type I crystal of
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole, characterized by an X-ray powder di ffraction
diagramshowninthefollowingdiagram,whereinan errorofplus
orminus 0.2 is acceptable in each characteristic p eakinthe
diffraction angle (2 0) of X-ray powder diffraction.

X-ray powder diffraction of type T arystal

T | B L

1509 #

I
1000 i‘
I

|
500 f
i
N

W ‘JWAI"
3. A type I crystal of
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole, having a heatabsorption peak aroun d191°Cin
DSC analysis.
4. Thetypelcrystalaccordingtoclaimlor2,ch aracterized
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by havingaheatabsorptionpeakaround191°CinDS Canalysis.

5. A type Il crystal of

3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole, having characteristic peaks at leas t around
15.1, 18.1, 22.8, 23.7, and 24.0 degrees in the dif fraction

angle (2 0) by X-ray powder diffraction.

6. A type Il crystal of
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole, characterized by an X-ray powder di ffraction
diagramshowninthefollowingdiagram,whereinan errorofplus
orminus 0.2 is acceptable in each characteristic p eakinthe
diffraction angle (2 0) of X-ray powder diffraction.

ity X-ray cowder diffraction of Type II crvstal
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7. A type Il crystal of
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole, having a heatabsorption peak aroun d212°Cin
DSC analysis.
8. The type Il crystal according to claim 5 or 6,
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characterizedbyhavingaheatabsorptionpeakarou
DSC analysis.

9. A hydrate
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole,havingcharacteristicpeaksatleas
13.7,22.8,24.9,and25.3degreesinthediffracti

by X-ray powder diffraction.

10. A hydrate
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole, characterized by an X-ray powder di
diagramshowninthefollowingdiagram,whereinan

orminus 0.2 is acceptable in each characteristic p

nd212°Cin

of
ydro-1,3
taround9.5,

onangle(2  0)

of
ydro-1,3
ffraction
errorofplus

eakinthe

diffraction angle (2 8) of X-ray powder diffraction.

Irtensity (ops)

X-ray powder diffraction of hydrate

2000 -

1000

N ‘ F
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11. A hydrate
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih
-benzothiazole, having heatabsorption peaksaround

212°C in DSC analysis.
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12. Thehydrateaccordingtoclaim9or10,charact erizedby

having heat absorption peaks around 105°C and 212°C in DSC
analysis.

13. A sodium salt of
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3

-benzothiazole.

14. A pharmaceutical composition containing a cryst al, a
hydrate, or a sodium salt according to any one of ¢ laims 1to
13 and a pharmaceutically acceptable carrier.

15. Amethodforproducingatypelcrystalaccordi ngtoclaim
1 or 4, which is obtained by adding a solution of
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3

-benzothiazole in a poor solvent under cooling.

16. Amethodforproducingatypellcrystalaccord ingtoclaim
5 or 8, which can obtain
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole from an organic solvent by crystalli zation.
17. Amethodforproducingahydrateaccordingtoc laim9or
12, which can be obtained by dissolving
3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2,3-dih ydro-1,3
-benzothiazole in water or awater/organic solvent mixture by

a weak base.
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