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1 DESCRI PTI ON NOVEL CRYSTAL CF

3- [ 5-[ 4- (CYCLOPENTYLOXY) - 2-
HYDROXYBENZOYL] - 2- [ ( 3- HYDROXY- 1, 2-

BENZI SOXAZQOL- 6- YL) METHOXY] PHENYL] PROPI ONI C ACI D

FI ELD OF THE | NVENTI ON [0001% The present invention
relates to novel <crystals o

3-(5-[4-(cycl opentyl oxypr2-RTrpTION
hydr oxybenzoyl ] - 2-[ ( 3- hydr oxy-1, 2- benzi soxazol - 6-

yl) met hayyphemyy dPEOpbON3C [ act 8- devet.opedrasorn) anti -
rheumati c drug. BACKGROUND ART [0002] 10

3-{5-[4- (Cycl operdyyBEYLCLE hy 2k OXybRNDRYKY -1, 2-

2-[ 3- hydroxy-1, 2- benzi soxazol - 6-

yl) met hoxy] pheny BEpZaSIOomZOIad -G 1) METeaxaflt-er cal | ed
as "T-5224") has excellent anti-arthritis action and
has an osteocl asti EHENYMIESHFIPNESE iAdE Dby arthritic
15 activity, and have been devel oped as an
anti-rheumati c agent (patent docunent 1). In patent
docunent 1, a manufacturing process by the
crystallization of T-5224 from m xed sol vents of

R G TS B RRE R nar cor 2 cailed as iype |
crygégﬂf) produced by this
The present invention relates to novel
crystals of 3-{5-[4-(cyclopentyloxy)=-2~
hydroxybenzoyl]-2-[ (3-hydroxy-1,2-benziscoxazol-6-
yl)methoxy]phenyl}propionic acid developed as an anti-

rheumatic drug.

BACKGROUND ART
(00021 7
3-{5-[4-(Cyclopentyloxy)~2-hydroxybenzoyl]-
2-[3-hydroxy-1,2-benzisoxazol-6-
yl)methoxy]phenyl}propionic acid (hereinafter called as
"T-5224") has excellent anti-arthritis action and has
an osteoclastic suppressing action by arthritic
activity, and have been developed as an anti-rheumatic
agent (patent document 1).
In patent document 1, a manufacturing process
by the crystallization of T-5224 from mixed solvents of
chloroform and methanol is described.

However, the crystal of T-5224 (hereinafter



manuf acturing process has follow ng defects, (1) its

specific volune is large, (2) it is easy to be charged

with electricity, (3) it is not easy to be handl ed,

(4) 5 inthe crystal, it contains chloroform and

nethanol whi ch are the solvents (class 2), the anount
residue of which in a nedicine should be

Rt %%n s 18'%196 fgf%‘taf*"ftﬁfédubéd'Eyhég%y to say

nufacturing process Is an industrially

Prf ¢ St € r IBOUS AGL & L NG P PSEBSw PGS L EBS, WRSY €its

liquid containing chloroformoccurs in |arge

quapddifes PHtum&nVs r Dapga) al 2] opesiareab@r 6. be charged
Therefore, the type | crystal cannot be 15 satisfied
aswiarh aglaéoter phatt yrac Rt | tal is ngoedeaay. to[ DO0BEndled, (4)
[ Pat ent docunent 1] international publication No.

5 WED8/ 1042 , d:5¢s pahp hi e t cOMSCLCSUREL ©F0 ThiEm | AVENTEONa 201
PROBLEM TO BE SOLVED BY THE | NVENTI ON [0004] As an
adthi@h phieg nidee o keentagrebaent2) a theyangpnpfof residue
T-5224, which (1) has a small_sp eC|f|c vol une, é IS
hetd it Ee Jerhaff g@%dwwe e%fé@f%ﬁic?%y,regé}aégdr s3Bds PPy
h3$ qb (4) is produced by use of a solvent which is

%% hunan body, (5) is produced in the condition

of | ow envi rgnignl 2l ;'Lé’af'ss ﬁé‘gdﬁ)tga%g 3, pREOEHELT on
of which is p055|%¥e sTstrong % expec¥e

10 manufacturing process is an industrially profitable
manufacturing process because (5) waste liquid
containing chloroform occurs in large gquantities and
environmental loads are large.

Therefore, the type I crystal cannot be

15 satisfied as an active pharmaceutical ingredient.

[0003]

[Patent document 1] international publication

No. W003/042,150 pamphlet

DISCLOSURE OF THE INVENTION
20 PROBLEM TO BE SOLVED BY THE INVENTION
[0004]

As an active pharmaceutical ingredient, a
crystal of T-5224, which (1) has a small specific
volume, (2) is hard to be charged with electricity, (3)

25 1is easily handled, {(4) is produced by use of a solvent
which is safe to human body, (5) is produced in the

condition ¢of low environmental loads and {6) mass



MEANS TO SOLVE THE PROBLEM [ 0005] Under these
circunstances, the present 5 inventors of the present

i nvention have conducted intensive research

zeal ously, as a result, found that the crystal of
T-5224 havi ng peaks at the p93|t|ons of 14.0, 16.0,
23.3, 23.7 and 26.3 on 20 of”“diffraction angle in

p f [ her e

it A L i G RSt il G T
havi ng peaks at the positions of 14.6, 23.1, 24.7,

25.6 and 26.0 on 20 of diffraction angle in a powder

X-NMEANS drd fs@oy it orppatkerpe her ei nafter call ed as

"type 11l crystal") are excellent as an active
phgronegeut i cal 15 ingredi ent because (1) its specific
volunme is small, (2) it is hard to be charged with

electricity,Uf®rithess easyunstamchandted, ptayent is
produced by use of a solvent which is safe to human
5 bodwerm)rs tof st aetewent | inyaet condhavencendughed
envi ronnental | oads and (6) 20 mass production is
pOSEi L VIR S PRyChate? EYed2fhe rERvehti baund that

Efé%eﬂq%%{'ﬁtq%” TR 757¢ 1o nkoenh bhmi POSpEEPRRCof
VLETF, {R)g Sy a0 10n b cHRTGECL A0 BLEBELEL LY on

Sr%P JY§31 . \;ﬁc%vﬁ%e%%ﬁfo% o?i"?%gvlogoggtté?)l h&reinafter

10 called as "type II crystal") and the crystal of T-5224
having peaks at the positions of 14.6, 23.1, 24.7, 25.6
and 26.0° on 28 of diffraction angle in a powder X-ray
diffraction pattern (hereinafter called as "type III
crystal”) are excellent as an active pharmaceutical

15 ingredient because (1) its specific volume is small,
(2) it is hard to be charged with electricity, (3) it
is easy to be handled, (4) it is produced by use of a
solvent which is safe to human body, (5) it is produced
in the condition of low environmental loads and (6}

20 mass production is possible, and they had completed the

invention.

EFFECT OF THE INVENTION
[0006]
The crystals of the present invention, which
25 (1) have a small specific volume, (2) are hard to be

charged with electricity, (3) are easily handled, (4)
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envi ronnental | oads, and (6) mass production of which
is possible, are useful for an active pharnaceutical 5
i ngredi ent. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON
[0007] The present invention is described in detai

as follows. 10 The present ipvention relates to the
type Il crystal having peaks at the position of 14.0,

16,0, pp%&ﬁg?eci?’?%y@%‘? f&- 3 O #énef hi Ehr ast LoRaPg! Ruman

in a raction pattern and the type

| Idod¥! Y83 Al ahavi Pgpeaksi atthbecpgition of 14wb,
23.1,7 15 24.7, 25.6 and 26.0 on 26 of diffraction

angnei tdnnden ROWIBSads | ayndi {6 asdsonppatitet Don TBESRhich
crystals of the present invention are not known at

alis pssimboyy, are nodfuestorbed aatihe ppatmateutical
docunent 1 at all, and are novel crystals. 20 In
adidigrehierthar act eri sti c peaks of powder X-ray
diffraction may change by conditions of neasurenent.
Therefore, peaks of powder X-ray diffraction of the
coqggunds of _the present invention are not 25

i rit

TR EQR | QRREY ING 9B THR e I NERNF 22¥ ur i ng

prﬁi of the conmpounds of 5 the present invention
'S tﬁgfbined. The type Il crystal, for exanple, can be

The present invention is described in detail
as follows.

The present invention relates to the type II
crystal having peaks at the position of 14.0, 16.0,
23.3, 23.7 and 26.3° on 28 of diffraction angle in a
powder X-ray diffraction pattern and the type III
crystal having peaks at the position of 14.6, 23.1,
24.7, 25.6 and 26.0° on 26 of diffraction angle in a
powder X-ray diffraction pattern.

These crystals of the present invention are
not known at all until now, are not described in the
patent document 1 at all, and are novel crystals.

In addition, characteristic peaks of powder
X-ray diffraction may change by conditicons of
measurement.

Therefore, peaks of powder X-ray diffraction
of the compounds of the present invention are not
interpreted strictly.

[coos]

The manufacturing process of the compounds of
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produced by a manufacturing process shown as foll ows.
In addition, an abbreviation of "Tr" has a 5 neaning
of "triphenylnmethyl" in the follow ng. [0009]

[ Manuf acturing process 1] The type Il crystal can be
produced by recrystallizing5the type | crystal from
m xed solvents 10 conprising one or nore solvents

tﬁﬁe%ér?f“@nf%r?@f&?'isbé‘ﬁ 09i n28d acetone; water;
yl su

and dinet oxi de. A nethod for dissolving the

type | crystsheisypdotl bpvéesll | nrparbksdpae, £8h be
exanple, (1) a net%od 15 for having the type | crystal
heateth @l 18y S8 ahaedf 4 &t u i xgdp setyeat shewnpassEaylone.

or nore solvents selected from 2-propanol, butano

and acetone;Imadcditbom, ahneEbbyéviationi de, "T2) has a

met hod for heating and dissolving the type | crystal

i medndeny sof vent splaen gbngehgl hginneher febiewinbvent s

sel ected from 2- propanol, butanol and acetone; and

di %81 sul foxide, and adding water as keeping the

di ssol ved state, are given. Subsequently, the type I

cr PRI RE BT BEYFRehced by cooling this sol ution.

Seed crystal_,of the type Il crystal imy be adgeg i f

necessary. I%hfh%y%%sﬁftﬁﬁ SE%Xdc%?yg?aPrS?ufﬁ Ype

e Qe $US1 7 21 R 2088 ey €TPOL BV HE S OF BHIhLLER DBYBEcs
comprising one or more sclvents selected from 2-
propanol, butanol and acetone; water; and dimethyl
sulfoxide.

A method for dissclving the type I crystal is
not limited in particular, for example, (1) a method
for having the type I crystal heated and dissolved in
mixed solvents comprising one or more solvents selected
from 2-propanol, butanol and acetone; water; and
dimethyl sulfoxide, (2) a method for heating and
dissolving the type I crystal in mixed solvents
comprising one or more solvents selected from 2-
propancl, butanocl and acetone; and dimethyl sulfoxide,
and adding water as keeping the dissolved state, are
given.

Subsequently, the type II crystal can be
produced by cooling this solution.

Seed crystal of the type II crystal may be

added if necessary.

In the case that seed crystal of the type II



tenperature of the state that the type | crystal

di ssol ved, and may be preferably 60-65C The additive
anmount of seed crystal is not 5 limted in
particul ar. The amount of water used is preferably 7.5
to 15 tinmes volunme (v/w) as.the standard of the

wei ght of the type | crysta? The anount of di nethyl

SU(‘fE;Pé% e i’?eéjd&é 10R5EELERPLYH. §a&9t90§ ﬁlwege the
VO

as t standard of the volune of water.
Thlfér@}f@ﬁ’eﬂim@é OfNecRE $P4Ee SOhNENMBe UsPHe sekegtedifrom
2-propanol, butanol and acetone is preferably within
trmssmgeedn avidl aha ¢ tihe pReferapbyeadsSesutvents
sel ected from 2-propanol, butanol and acetone and
di met hyl sulTloxiadjiti¢aateolnt sof05688dt or¥s5tab. isl not
addition, the type Il crystal can be produced by use

5 of lithietegpen Ipdreigeiar. in stead of the type
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crystal according to the nethod descri bed above. 20
[0010] [ ManufRetamewRt ppbceakep|ugpd igpprefesahdyai.> to
can be, produced by neutrallzatlon crystallization

Wit GRS Y e hev %hs%%n@?%n%%n@%dt%etlilecv%ﬂalt of
|s dlssolvgf %¥ 25 addition of base. The
netts at YRt orE¥$5Rt al i zation may be conducted by

addi tion of_seed, ryst abe Of i h0EFYPSul boxEh¥ShEba ts

necessary.
preferably 0.3 to 0.6 times volume (v/v) as the

standard of the volume of water.

The amount of one or more soclvents used
selected from 2-propancol, butanol and acetone is
preferably within the range in which {(the one or more
solvents selected from 2-propanol, butancl and acetone
and dimethyl sulfoxide) / (water) is 70/30 to 75/25.

In addition, the type II crystal can be
produced by use of the type III crystal in stead of the
type I crystal according to the method described above.
[0010]

[Manufacturing process 2]

The type II crystal can be produced by
neutralization-crystallization with acid after the
suspension of the type I crystal is dissolved by
addition of base.

The neutralization-crystallization may be
conducted by addition of seed crystal of the type II

crystal if necessary.



For solvents used in this production, mxed solvents
conprising ketones such as acetone and 2- butanone;
and water are given. For a base, for exanple,

hydroxi des of alkali 5 metal or alkaline earth netal
such as sodi um hydr oxi de, tassi um hydr oxi de,
['ithium hydroxi de, cesium hydroxide and barium

hydroxi de: hygdr R DARBLES; Of 11 AL kAL gBE 8bn SUilxed

as sodi um hy onate and potassi um hydrogen

cybonates SHPONMES teh&al sudP Bt ateobnadl kpdi pe

earth nmetal such as sodium carbonate, potassium

carhaiadree Anghdard ter cardaogiden. and anmoni a, and the
like are given. As a preferable base, a hydroxide of

al kali et dfor sa ghaves, Bowd soatphe hydydxoriedasdof alkali
potassium 15 hydroxi de are nore preferable. A base

5 caretizel avdenl kal ¢ i ehfior metbat $uchsaspsedivmedlydhakxide,
the base is dissolved in water and added. For an
adiak; a Fvrureangr @ 1de m hieklad um dh yd seghde pocggi um
hydrochloric acid, sulfuric acid, nitric acid and

hyeidiserAe ard ISR ardreftdey dr 6eRPerT ccatbanases of
D s 8 e BESL R L5 1 L EIBBLE o
Sl D S O LB I BB 87 B
10‘”ﬁg€§fugfialkaline earth metal such as sodium carbonate,
potassium carbonate and barium carbonate; and ammonia,
and the like are given.

As a preferable base, a hydroxide of alkali

metal is given, and sodium hydroxide and potassium
15 hydroxide are more preferable.

A base can be added in solid form, but it is
preferred that the base is dissolved in water and
added.

For an acid, for example, a mineral acid such

20 as hydrochloric acid, sulfuric acid, nitric acid and
hydrobromic acid is given, and hydrochloric acid is
preferable.

For ketones, acetone is preferable.

Sulfoxides such as dimethyl sulfoxide and

25 amides such as N,N-dimethylformamide may be mixed as a
solubilizer.

For a solubilizer, dimethyl sulfoxide is

preferable.



10

15

20

25

8 The ampunt of the m xed solvents used is preferably
15 to 100 tinmes volunme (v/iw) as the standard of the
wei ght of the type | crystal, and is nore preferably
15 to 30 tines volunme (v/w). 5 The ratio of m xed
solvents is preferably wthin the range in which
(ketones and solubilizer) / "~ (water) is 60/40 to

90/ 10, and iphdoifopkef §F abhy my&é@@owgnfénageanls
whi ch (ketones and solubilizer) / (water) Is 65/35

7Yt eddbTRhel it 0 ®f t {hes Seb Lilhéd | Z@Fwlsed tBe standard
preferably within the range in which (ketones) /

(s utiid iveeirght SoflOfH® twod 0 IryTeaper atvdr £s ohore

neutralization is not limted in particular, but the

t amprefretalrley i 15 preef¥r abimed 01 wme 16v fef | ux

tenperature, and is nore preferably 10-60C. In the

case that seédtk crafstalobfmired typkvents ciyspagfesably

added it is preferable to add to liquid of pH 6.0 to
ARiFANEE aibuitie Selerres sand $<31We%lla©r /

B L AN AP
TS b R St v Bt e TRV ERAR,
PresastBlis 69748 to 75/25.

The amount of the solubilizer used is
preferably within the range in which (ketones) /
(solubilizer) is 100/0 to 70/30.

Temperature of neutralization is not limited
in particular, but the temperature is preferably 10°C to
reflux temperature, and is more preferably 10-60°C.

In the case that seed crystal of the type II
crystal is added, it is preferable to add to liquid of
pH 6.0 to 7.5.

The additive amount of seed crystal is not
limited in particular.

In addition, the type II crystal can be
produced by use of the type III crystal in stead of the
type I crystal according to the method described above.
[0011)

[Manufacturing process 3]
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Tr_ 00. 10 NO[ , 00 0O CRCH3 [1] HO CC2H [T-6224]
After the compound of formula [1] is subjected to
deprotection reaction, the type Il crystal can be
produced by addi ng base to the reaction mxture to
di ssol ve T-5224, and subsequgntly by neutralizing 5
and crystallizing with acid.” The
neutralization-crystallization nay be conducted by
addition of seedpcrystal of the type |

necessary. Deprofecklon reaction may be conguciied

the 10 nethdg £ X e,

G Bt hesis—a=W &9

Sons , 1999, the third editiony p

583-984 and t heCopike mpt hod. For Wbl vents USQ%HInn.szzﬂ
this reaction, m xed sol vents conpri sing ket one

such as acet@fice anthe - chibamenesf apdrmal & [ 1Rr €sgi ven.
Sul f oxi des such as di net hyl sul foxi de and am des such
asshjedietthy | deprearecdeiomyrbacniaed BBeatype II crystal
sol ubilizer. For a solubilizer, dinmethyl sulfoxide is
209t ferrpbducedidry | add ofig bagee abe Peat ragtkacnonixture
crystalllzatlonsggé%be conducted according to the
meirfuf et iRt ¥Ry br s Pnd 1pubse@ue)t IKeLy ypeutrralizing
cr S , for exanple, can b

3% crystallel g with acfﬁ

The neutralization-crystallization may be
conducted by addition of seed crystal of the type II
crystal if necessary.

Deprotection reaction may be conducted by the
method, for example, described in Protective Groups In
Organic Synthesis, T.W.Greene, John Wiley & Scons INC.,
1999, the third edition, p.369-387, 583-584 and the
like method.

For solvents used in this reaction, mixed
solvents comprising ketones such as acetone and 2-
butanone; and water, are given.

Sulfoxides such as dimethyl sulfoxide and amides such
as N,N-dimethylformamide may be mixed as a solubilizer.

For a solubilizer, dimethyl sulfoxide is
preferable.

Addition of base and neutralization-

crystallization may be conducted according to the

manufacturing process 2.
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produced by a manufacturing process shown as foll ows.
[0013] 5 [Manufacturing process 4] After the
suspensi on of the type I crystal was dissolved by
addi tion of base, the type Ill crystal can be
produced by neutralization-grystallization with acid
and subsequent heating and pirring. 10 The
ru*ggfﬂjzation-crystalIization may be conducted by
addition of seed crystal of the type Ill crystal if

necessary. Fofe thgsot VEntrpsesh i Nebhi sxpPUECt EQR. be
m xed sol vents conprising one or nore sol vents

sedesdethd Iy f4 anamifydt @esi@t Srobet ¥ sRE6RhaLE apTlows.
4- et hyl -2 pentanone; one or nore solvents sel ected

friddlaXlet one and 2-butanone; and water are given. For

a base, for exanple, hydroxides of alkali netal or
al Ranufedartingmebcsssd hs sodi um hydroxi de, 20
pot assi um hydr oxi de, |ithium hydroxide, cesium

hydr oxi de arRftsar i the hgasrsa eieon hgdr dlaent ¥ae bbnarestat
al kali netal such as sodi um hydrogen carbonate_and

potas Giianyrdgen addboker £ d2gd$onatee bypal kaficrystal
netal ,or alkaline earth metal such as sodi ) ,

C bR ETOSRTRA JOi I bR £ ARG Bar 3 it 2ation with
carhonate; and anmmoni re given. For a preferable
bgascgopﬁayn r osxlfria ee%]%erg}[ %}alefal?tln t3At i%t:'gll?%/lérﬁg' and sodi um

hydr oxi de a%@%mm&imgé%égglﬂfa@éﬁ may be

preferable.
conducted by addition of seed crystal of the type III

crystal if necessary.

For the solvent used in this production,
mixed solvents comprising one or more sclvents selected
from ethyl acetate, butyl acetate and 4-methyl-2-
pentanone; one or more sclvents selected from acetone
and 2-butanone; and water are given.

For a base, for example, hydroxides of alkali
metal or alkaline earth metal such as sodium hydroxide,
potassium hydroxide, lithium hydroxide, cesium
hydroxide and barium hydroxide; hydrogen carbonates of
alkali metal such as sodium hydrogen carbonate and
potassium hydrogen carbonate; carbonates of alkali
metal or alkaline earth metal such as sodium carbonate,
potassium carbonate and barium carbonate; and ammonia
are given.

For a preferable base, hydroxide of alkali

metal is given, and sodium hydroxide and potassium
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A base can be added in solid form but it is

preferred that the base is dissolved in water and
added. 5 For an acid, for exanple, a mneral acid such
as hydrochloric acid, sulfuric acid, nitric acid and
hydrobrom c acid is given, ﬁqd hydrochloric acid is
pref erabl e. The anmount of oné€ or nore sol vents used

10 peleciad drometbybracetatee butyl acetate and 4-

-2-pentanone 1s preferably 5 to 10 tines vol une

(v/w) as they staddlatsh obe th@I¥@1 ORt sOfidheckMpepht it is
crystal. The anobunt of one or nore solvents used 15

salectet-dd othaE et ipnebans Ps bii asohecdsipredeeabhynd0. 5

to 1.0 tinmes volune (v/v) as the standard of the
vadded. of one or nore solvents selected from et hyl
acetate, butyl acetate and 4-nethyl - 2- pentanone. The
amount wat erFesesh i acid ef Epubeyampbet oa 20inrenali aesd such
volume (v/v) as the standard of the volume of one or
nore IR kOBt ca¢ b, fFohierhg| 2aEdt abbtrbgt §Fid and

acetate and, 4-nethy| -2-pentanone., T erature of, ,
Nt FEPR LA DA 59 nbt q:m@edangnh%i???@?m? BGtdt i

:gﬁggégéﬁi%jzngrsgeangy 10Cto 25 ref lux

; preferably 10-60C. In the

casea " Sok SHigLEt OF S MRt Y EL LSy

-1§%léé%ed from ethyl acetate, butyl acetate and 4-
methyl-2-pentanone is preferably 5 to 10 times volume
(v/w) as the standard of the weight of the type I
crystal.

The amcount of one or more sclvents used
selected from acetone and 2-butanone is preferably 0.5
to 1.0 times volume (v/v) as the standard of the volume
of one or more solvents selected from ethyl acetate,
butyl acetate and 4-methyl-Z-pentancne.

The amount water used is preferably 0.5 to
2.0 times volume {v/v) as the standard of the volume of
one or more solvents selected from ethyl acetate, butyl
acetate and 4-~methyl-2-pentanone.

Temperature of neutralization is not limited
in particular, but the temperature is preferably 10°C to
reflux temperature, and is more preferably 10-60°C.

In the case that seed crystal of the type III

crystal is added, it is preferable to add to liquid of

pH 6.0 to 7.5.



The additive anbunt of seed crystal is not limted in
particular. The high-purity type Ill crystal can be
produced by stirring at equal to or nore than 50C for
5 equal to or nore than 1 hour, preferably by stirring
at 50-70C for equal to or ngre than 1 hour, and nore

5

preferably by stirring at 270C for 1 to 3 hours
after neutrglization-cry | zAt | I Ltion,
the type 11176 AT S5 Bh00t 198 4 00eq By PEERL LP; pet

UYPEdde ST HS M rd e gigad of the type | crystal
according to the nethod descri bed above. [0014]

[NHnufacturiT}gem:EF}e?ﬁuﬁi drit/cey6xho &0 8
002CH3 [1] HO CO2H | -5222 TLiﬁ?ter thgg%onpound ofe

f raduwcdd]byast 15r S £cteguid depsptecteéobharabit®for
the type Il crystal can be produced by addi ng base

5t cedueel rieactd amoreri tam el tioowr ssprefefabRP4by stirring at

10

15

20

subsequently by neutralizing and crystallizing with
aci @7 Rd Logulssm@led yroywndrsattihan andiaty o+ rang n@ee
The neutralization-crystallization may be conducted
by LRI takoky Y stlebr e¥gatal 29 -10E thige 1 1Mo TRpuzg after
i f necessan%i%Deprotection reacti on may be conducted

acdtot it - 1P ChERA abt 4R YR process 3. 13
In addition, the type III crystal can be

produced by use of the type II crystal in stead of the
type I crystal according to the method described above.
{0014]

(Manufacturing process 5]
]
oS O
TPNWJEET,\ -
o

After the compound of formula [1l] was

CO,CH, (1]
subjected to deprotection reaction, the type III
crystal can be produced by adding base to the reaction
mixture to dissolve T-5224, subsequently by
neutralizing and crystallizing Qith acid, and
subsequently by heating and stirring.

The neutralization-crystallization may be
conducted by addition of seed crystal of the type III
crystal if necessary.
Deprotection reaction may be conducted according to the

manufacturing process 3.
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For the solvent used in this reaction, m xed solvents
conprising one or nore solvents selected from ethyl
acetate, butyl acetate and 4-nethyl -2- pentanone; one
or nore solvents selected fromacetone and 2 5

but anone; and water are giv% . Addition of base,
neutralization- crystallization and heating-stirring

may be condugdg£dih ACLOTdbRY §8ekinen MBRYEACEHELDON, mixed
process 4. [0015] 10 In the case that the conmpounds

of sd heerptf £Seithpri HMeRt b0d ¢t heotypsoltefitystaleanddt Beom
type Il crystal) are used as a nedicine, they can be

usethyl cieetdte 1 kxedyl | acadai i and 4heetbyppoebndentahbee;
present 15 invention, for exanple, may be mxed with
phareraze e val salxeh i ar sebestett Asomnaestopeeand a-
carrier, and a diluent, used for fornulation. These
cdtnenid mrd reatelr byroralvynor parenterally in the
fornms such as tablets, capsules, 20 powders, syrups,
granul es, pi?dditieRpehsPdpR, ReuF5RbA32CLPRTI ds, fine
particles,, suppositories or ointnents according to

Cc IR F b & e h e @%ﬁl%ﬁtbﬁﬁ‘n’“&uﬁ‘%}’@? Fﬁ%du‘:ted
present .inventign co und is mxed with,the type I
eyt dlag s ey TBE e vk ind FEOTETS Bkt uiility
of(%h?%Fonpound of the present invention is explained
WI& e follow ng tests.

In the case that the compounds of the present
invention (the type II crystal and the type III
crystal) are used as a medicine, they can be used alone
or mixed.

In addition, the compound of the present
invention, for example, may be mixed with
pharmaceutical auxiliaries such as an excipient, a
carrier, and a diluent, used for formulation.

These can be administrated by orally or
parenterally in the forms such as tablets, capsules,
powders, syrups, granules, pills, suspensions,
emulsions, liquids, fine particles, suppositories or
ointments according to conventional methods.

Even more particularly, the present invention
compound is mixed with the type I crystal, and it may
be used.

[0016]
Next, utility of the compound of the present

invention is explained with the following tests.
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14 [0017] Test exanple 1 Measurement of specific
volunme Test materials were the conpound of the 5
present invention (the type Il crystal and the type
1l crystal) and the type |I crystal. After 3.0 g of
the test material was put ig a measuring cylinder and
t he nmeasuring cylinder was éhaken for 1 mnute, the
ngHﬂPWMﬂS nmeasured. 10 Furthernore, after the
measuring cylinder was shaken for 1 minute until the
Voldue Ofarddee test material did not decrease, the
procedure of neasuring the volune was repeated. The
Voldmindte desdpdmi £id abolgmeeasured, and the
speci fic volume was cal cul ated. The results 15 are
shown i n Tabtestl.maffilB]s [WhBtE-He coysdahdfofnthe
specific volunme (cnB/g) type | crystal 5.0 type |
cryrsdsdntl. Bhvdntpieon | (thoe ysyee 2T Scry9odd] amtiethpetipeclll
vol ume of the conpounds of the 20 present invention
(tdeystple) landrihe dfveamdl teeysydb- 111 crystal) was

small in conparison with it of the type I crystal. 15
fter 3.0 g of the test material was put 1n a

measuring cylinder and the measuring cylinder was
shaken for 1 minute; the volume was measured.
Furthermore, after the measuring cylinder was shaken
for 1 minute until the volume of the test material did
not decrease, the procedure of measuring the volume was
repeated. The volume of the test material is measured,
and the specific volume was calculated. The results

are shown in Table 1.

[0018]
[TABLE 1]
crystal form specific volume {cm’/g)
type | crystal 5.0
type Il crystal 1.3
type Il crystal 2.5
[0019]

The specific volume of the compounds of the
present invention (the type II crystal and the type IIT
crystal) was small in comparison with it of the type I

crystal.
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(0020] Test exanple 2 The anount of electrostatic
charge Test materials were the conpounds of the 5
present invention (the type Il crystal and the type
Il crystal) and the type |I crystal. 20 g of the test
mat eri al was put on a paper and the electric
potential of charge was neagared. Measur enment was

co d 3 times, and the average 10 val ue was to be
the electric potential of charge. The results are
show idwd@ble 2. Measuring instrunent: electrostatic
measuring ‘instrunment FMX-003 (Sinmucojapan Co., Ltd.)
Megsdir eiBiv  dbStaneet radran 16 ¢0924¢ [ TABLE 21
crystal formelectric potential of charge (V) type |
crystal -327kst ymetdefiglystate +80e typeothdiscoysthe
-560 [0022] The anount of electrostatic charge of the
comperAms Livermeiqn efee typeniionrysbheltypd the type III
crystal 20 and the type Ill crystal) was small in
compegtislon and hthe tofpe hk eypetalerystal, and was hard

to be charged wth static electricity. 16 0023]
20 g of the test material”was put on a paper,

and the electric potential of charge was measured.
Measurement was conducted 3 times, and the average-
value was to be the electric potential of charge. The
results are shown in Table 2.

Measuring instrument: electrostatic measuring
instrument FMX-003 (Simucojapan Co., Ltd.)

Measurement distance: 25mm

[0021]
[TABLE 2]
Orystal form slactric potential of charge (V)
type 1 crystal -3270
type Il crystal +30
type Il crystal | -560
[0022]

The amount of electrostatic charge of the
compounds of the present invention (the type II crystal
and the type III crystal) was small in comparison with
it of the type I crystal, and was hard to be charged

with static electricity.
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Next, the present invention is explained wth
exanpl es and manufacturing exanpl es, but the present
invention is not limted thereto. 5 [0024] Condition
of measurenent for powder X-ray diffraction
anti-cat hode: Cu, tube voltage: 40kV, tube current:
20mA [0025] 10 Exanple 1 Production of the type |
cryggady (1) 6.0 nL of dimethyl sulfoxide, 10 nL of
wat er ‘and 20 nL of acetone were added to 1.00 g of

the type | wd¥5! the abfkddntasnieat e6nangd dksseined. with
After 15 cooling, the crystal which separated out was

fidsdamgplosk Al ool b £0d el 1 e deRartip e & pdbtio gheepbeBénY
of the type 11 crystal. The powder X-ray diffraction
daitrarever s hiosvmot nl ffebted 3thanettd he pattern was shown
in FIG 1. 20 IRCATR): 1,704cm 1 [0026] [TABLE 3] 17
2 @4kl ative intensity 5.5000 16.0539 17.4 11.0800
7.9789 30.2 13.9800 6.3295 70.3 16.0400 5.5209 52.0
17. 1200 5. 17ndit von of measurement for powder X-ray
diffraction anti-cathode: Cu, tube vcltage: 40kV, tube
current: 20mA
[0025]
Example 1
Production of the type II crystal (1)
6.0 mL of dimethyl sulfoxide, 10 mL of water
and 20 mL of acetone were added to 1.00 g of the type I
crystal, and it was heated and dissolved. After
cooling, the crystal which separated out was filtrated
and collected, and air-dried to give 0.85 g of the type
II crystal.
The powder X-ray diffraction data were shown
in Table 3, and the pattern was shown in FIG. 1.
IR(ATR): 1,704cm™
[0026]

[TABLE 3]
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18.4800 4.7971 18.9 19.2600 4.6047 27.6 19.8000
4.4803 49.3 20.8800 4.2508 18.6 22.1600 4.0082 39.3
23.2600 3.8210 89.4 23.6800 3.7542 100.0 26.3400
3.3808 68.5 28.4000 3.1400 32.4 29.8600 2.9898 21.3
[0027] Exanple 2 Producti onlzf the type Il crystal (2)
12 mL of dinethyl sulfoxide and 40 nL of 5 acetone
were added to 2.00 g of the type |I crystal, and it
was di ssolv 2 f I ropwi se at
60-61C, afterzeool i ng, tche crysdiagive intrisich separ at ed out

was filtrat ecsgogocol 160539 and wq dried to give

1.66 of t e |l al . owder X-ra
diffragti on E Btter 7097,? ded p t he exanp?/e 1.
IRCATR): 1,7 &Eg [0%‘;@%@@%b Production of the
type Il crys ) 15 type | crysta
was added tol 21@00nL of5. H75%t hyl 424 oxi de, 8.0 nlL of
acetone and 184800 18 4o79Whter, B8® 0.40 nL of 20%
sodi um hydr o9 96089U€0 46047 27.6

19.8000 44803 493

20.8800 4.2508 18.6

22.1600 4.0082 38.3

23.2600 3.8210 89.4

23.6800 3.7542 100.0

26.3400 3.3808 68.5

28.4000 3.1400 324

29.8600 2.9898 21.3

[0027]
Example 2
Production of the type II crystal (2)
12 mL of dimethyl sulfoxide and 40 mL of

acetone were added to 2.00 g of the type I crystal,

it was dissolved. 20 mL of water was added dropwise at
60-61°C, after cooling, the crystal which separated out
was filtrated and collected, and air-dried to give 1.66

g of the type II crystal. The powder X-ray diffraction

pattern accorded with the example 1.
IR(ATR): 1,703cm™

[0028]

Example 3

Production of the type II crystal (3)

0.50 g of the type I crystal was added to 2.0

mL of dimethyl sulfoxide, 8.0 mL of acetone and 5.0 mL



solution was added, and it was dissolved. It was
heated to 40C, and 0.45 nL of 6 nol/L hydrochloric
acid was added dropw se. After cooling, the crystal
whi ch 5 separated out was filtrated and col |l ected, and
air- dried to give 0.47 ¢ oﬁ the type Il crystal. The
powder X—ray diffraction pa ?ern accorded wth the

exah) a?&f‘-rd?.)f-lo 11/ O3€ M ds ﬁii%QZQ%dE&H@é eat?ueous

Productlon the type I11 crysta 50 g of the

tysQﬁdtlcdrySJa’é AR Rddadh t O Seds dlsoblhedyl neehase,
.5 ni of acetone and 5.0 niL of 15 wat er, and 0.43 nL

the?a&%cﬁﬁﬁb oy daexd de 430weEoUs D ImdliAan hmsrcaﬂcnemlc acid
and it was dissolved. 0.37 nL of 6 nol/L hydrochloric
actahs veddead dixcbmiviopwnd seRftdr wasol hieqt edhé oc59€Laandhich
stirred for 2.5 hours. After cooling, the crystal

5 whi ain sepat atwed WAl ekt fated arrd Q@lhﬁ@t%@}léﬂﬁe@lr“
and air-dried to give 0.45 g of the type |1l crystal.
Thiz imsiwter od a0 of T 19 ok | Blre dayee wek ec§lﬁ%\?®l in Table
4, and the pattern was shown in_Fl G

1,743cm 1 25 10Bpidey M@ﬂl%ra%tbma %1(»5‘?’?%} acecorded

inte SIHY 13. 6000 6 5053 68.5
wit e example 1.

IR(ATR): 1,703cm™*
10 [0029]
Example 4
Production of the type III crystal (1)
0.50 g of the type I crystal was added to 5.0
mL of butyl acetate, 2.5 mL of acetone and 5.0 mL of
15 water, and 0.43 mL of 20% sodium hydroxide aqueous
solution was added, and it was dissolved. 0.37 mL of 6
mol/L hydrochloric acid was added dropwise, it was
heated to 50°C, and stirred for 2.5 hours. After
cooling, the crystal which separated out was filtrated
20 and collected, and air-dried to give 0.45 g of the type
IIT crystal.
The powder X-ray diffraction data were shown
in Table 4, and the pattern was shown in FIG. 2.
IR(ATR): 1,743cm™
25 [0030]

[TABLE 4]




14. 6000 6.0621 93.6 15.5000 5.7120 40.4 15.8600
5.5832 70.2 17.1400 5.1690 73.4 21.0000 4.2269 57.3
21.5000 4.1297 47.6 21.9000 4.0552 31.8 23.0600
3.8537 95.6 23.8800 3.7232 83.8 24.7399 3.5957 94.7
25.5600 3.4821 100.0 26.0293 3.4216 87.9 26.8600
3.3165 56.4 28.6000 3.118649. [ 0031] Preparation 1
p CHg p CH3 _DN..L ~Tr_r\||-|nn')nnnnf

6-net hyl -1, 2Benzi soxazbl - 3- olrelstvairerity of pyri di ne
and 35.0 g $8.6000pheny8.5658yl 5 68l%ri de were added to

100 nmL of n’eqlmjome crags'zcie aggﬁhi S was stirred

for 1 hour tger and 24 nL of 20%
sodi um hydr graue ﬁ 3§0I ut| re added to the
reaction m i and}J or ganj gj'flyer was

separ at ed. T eou @ vas extracted with 20

mL of met hy2&0806h! or |4132 Qnd t h82.3rganic |ayers were
conbi ned, a@#.50001. of4.1287sol ved?.6

21.9000 40552 31.8

23.0600 3.8537 95.6

23.8800 3.7232 83.8

24.7399 3.5957 94.7

25.5600 3.4821 100.0

26.0200 3.4216 87.9

26.8600 3.3165 56.4

28.6000 3.1186 49.9

[0031]

Preparation 1

20.0 g of 6-methyl-1,2-benziscxazol-3-o0l,

9.93 g of pyridine and 35.0 g of triphenylmethyl

5 chloride were added to 100 mL of methylene chloride,
and this was stirred for 1 hour at 35-45°C. 40 mL of
water and 24 mL of 20% sodium hydroxide aqueous
solution were added to the reaction mixture, and the
organic layer was separated. The aqueous layer was

10 extracted with 20 mlL of methylene chloride, and the
organic layers were combined, and 70 mL of the solvent
was distilled off under atmospheric pressure, and 100

mL of 2-propanol was added, and 40 mL of the solvent
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was distilled off under atnospheric pressure, and 100
nmL of 2-propanol was added, and 40 nL of the sol vent
20 was distilled off under atnospheric pressure. 40
mL of water was added to the reaction m xture, and
after stirring for 30 mnutgs at 10-25C, the solid
was filtered and collected, "and 46.0 g of a |ight

yeld oW i%S0lidh o und tmospheric pressure. 40 mL of
6- et hle -2-t réhphenylun%t%ﬁllaf 1, 2-%enzi soF;(azoI - 3(2H)-one

Wass 1t ai e haddd NVRIIIMSQ- 603+ oy ahieture, and after
2.36(3H,s),7.03(1H,d, J=B. OHz), 7. 18- 7. 33(10H, m), 7. 43-

7. AAFRH Y b [T03R]nudEepsatr at 0-eh5Z,; tHeH sod ist wakr N f
Da TrNOO 24.0 kg of 6-nethyl-2-triphenyl nethyl -1, 2-
b efizli tssmeay aindd (@H) Fameedndarkd. 66 k@ ofofl-a light yellow
bronosucci ni m de were added to 48 L of chl orobenzene.
1554 igblak | formesfhyl -3D-tagi ey bre b 5( 27 enzisoxazol-
di rethyl val eronitrile) in 4.8 L of nethylene chloride
waks( Atdenal i G Bingdes every 1 hour at 70- 80C.
After conpleting the instillation, this was stirred

f oF~NYIRH Oéﬁﬁgh@ ¥3h§efenperature. 96 L of nethyl ene

ARAELIEUIE ikt G AL ol T e S e T
aanfﬁrh{g{)mater were added to the reaction m xture.

{0032]

Preparation 2

o H, o Br
Tr-N —3 Tr-N

0 0

24.0 kg of 6-methyl-2-triphenylmethyl-1,2-
benzisoxazol-3(2H)-one and 18.6 kg of N-
bromosuccinimide were added to 48 L of chlorobenzene.

A solution of 0.30 kg of 2,2'-azobis (2,4~
dimethylvaleronitrile) in 4.8 L of methylene chloride
was added dropwise 5 times every 1 hour at 70-B0°C.
After completing the instillation, this was stirred for
1 hour at the same temperature. 96 L of methylene
chloride, 2.40 kg of celite, 24 L of 20% sodium
hydroxide agueous solution, 0.77 kg of sodium sulfite
and 48 L of water were added to the reaction mixture.
The insoluble matter was filtered off, and the cake was

washed with 72 L of methylene chloride. The filtrate



The insoluble matter was filtered off, and the cake
was washed with 72 L of nethylene chloride. The
filtrate 21 and washing sol ution were conbi ned, and
the organic |ayer was separated. 24L of nethyl ene
chloride, 12.7 kg of potas?Eun1carbonate and 6. 07 kg
of phosphonic acid dinethyl"ester were added to the

or 15 d 0,
SRBLEHY g1 NS LS s rbobe sl

hm%% %@%@%@é& ut i pfr, yerkeagdbsné ochherigastinny
m xture, and the organic |ayer was separated. The
aquer @ gayedsvas extbacied and t. @4 kg obf neibybeoeic
chloride, and the organic |ayers 10 were conbi ned, and
24 di dfd imet i lenes todt ove e added addedhe andg2dc Llayer,
the solvent was distilled off under atnospheric

5 pragst uttel s s oft ceedntoned heldes 2 40eb0%bactdord of
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m xture, and 40 L of the solvent was distilled off
uriiere mtanss pherk 0 hrads sedigp hydrovide cpanepuangostion
24 L of water was added dropw se, and th& solid was

fiTee AAGE QI TS LRAC b S 5L RER of BB VFRE OEBRT ie
o BITAEA (31922215 phch? ATISPIS, R ¥RR 1 ebxasbr 2o Ted

3("@}%? )V\%E%P%t%z?%%%%%%/sgg@tﬁse V@J:bjgﬁigolayers
L b i a8 1Al 258 SEImed RPPSe PERDSEBGE Oad H

added, and 210 L of the solvent was distilled off under
atmospheric pressure. 24L of acetone was added to the
reaction mixture, and 40 L of the solvent was distilled
off under atmospheric pressure. 96 L of Z2-propanol and
24 1, of water was added dropwise, and the solid was
filtered and collected, and 25.2 kg of a white solid of
6- (bromomethyl)-2-triphenylmethyl-1,2-benzisoxazol-
3(2H)-one was obtained.

'H-NMR (DMSO-dg) & value:
4.72(2H,s),7.22-7.34(10H,m) ,7.44~

7.49(7H,m),7.58(1H,d, J=8.0Hz)

[C033]

Preparation 3
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HOO O s TrNO O10 0020H3 0 CO20OH3 22 12.5 kg of
3-{5-[4-(cycl opentyl oxy) -2

hydr oxybenzoyl ] - 2- hydr oxyphenyl } pr opi oni ¢ aci d net hyl
ester, 15.6 kg of 6-(brononethyl)-2-triphenyl net hyl -
1,2-benzisoxazo|-3(2kb-one Ed 4.49 kg of potassium5
carbonate were added to 125 of acetone. This was

stirred for {5 hoyr Yrs d@dge_r{gleﬁi gg{éﬁ%éé%tyfg)gﬁ o=

cooling the reaction m xtu wat'er was added,

2.1, dr Sfyderr aeihl ordig, fﬂ @i&@i’\!ﬁs@cl@ﬁﬁethyl
sol'ids were flltered Thls resulted in 19.7 kg of 3 10

{ =dtdedd,cyYId .opant Y 0361 (e dtyshieetPENZDyt 1 1 2héf Bt axoh 2t -
tri phenyl net hyl - 2, 3-di hydr o- 1, 2- benzi soxazol - 6-

y 1), reetdeneyd] quherd I3 (H Jororee aaxidl 4124 hykg esf epotas $ hem
formof a light yellow sh-white solid. 'H NVR(DVSO d6)

5 ceadhuma tb wesh-addt8] 6H M33. V0 R. &0k ¢he) , This was
2.63(2H,t,J=7. 6Hz), 293(2HtJ76@%l 3.49(3H, s),

4. Bg-or el (fax, ) hous: 83(mie s )he st sy ersiiwn, mAfter

7. 13(1H d, J=8.3Hz), 7.22- 7.25( 3%%;% 7.30-7.34(7H, m,,
7.2 F%(tftﬁ—l ’?ﬂaCtWOIBST(ll’f-’PHreJr-B'Z ot 1"23’@% 1‘!11""%)‘3@ ed,

O%ng a at If?%:ﬂlicboarglcglfwas adé)eé) c}rowlse, azillg
35{05L1[d45-3 (wcélré o:‘Ple_LrEé/zl'eoﬁ(y) '121'115 resulted in 19.7 kg of 3-

{5~[4~(cyclopentyloxy)-2-hydroxybenzoyl] -2-[ {(3-oxo~2-
triphenylmethyl-2, 3-dihydro-1,2-benzisoxazol-6-
yl)methoxy]phenyl}lpropionic acid methyl ester in the
form of a light vellowish-white solid.

'H-NMR (DMSO-ds) & value:
1.55-1.78(6H,m),1.90-2.00(2H,m), 2.63(2H,t,J=7.6Hz),
2.93(2H,t,J=7.6Hz), 3.49(3H,s), 4.88-4.94(1H,m),
5.33(2H,s), 6.46-6.51(2H,m}, 7.13(1H,d,J=8.3Hz), 7.22-
7.25(3H,m), 7.30-7.34(7H,m}, 7.42-7.56(10H,m),
7.63(1H,d, J=8.0Hz), 12.00(1H,s)

[0034]

Preparation 4

YO0 @'Q
Seea o

CO,GH,

(1) 100 g of 3={5-[4~(cyclopentyloxy)-2-

hydroxybenzoyl]-2-[ (3-oxo-2-triphenylmethyl-2, 3-
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hydr oxybenzoyl ] - 2-[ (3-oxo0-2-tri phenyl net hyl -2, 3 23

di hydro-1, 2- benzi soxazol - 6-yl ) met hoxyl phenyl } pr opi oni c
acid nethyl ester was suspended in 500 niL of acetone,
and 240 nL of water and 60 nL of water of 15.5 g of
sodi um hydr oxi de were added 3it was stirred at 20-30C
5 for 2 hour and was stirre% at 5-15C for 1 hour, and

| r and vas o oand
R G it M ¥ R PR A o R

susPeNdadtHyl edieedras B udpanded 130508 @f of acetone,
4- met hyl - 2-'pent anone and 300 nL. 10 of acetone, and

suise Nty & wit@f dndrechhorof eater anfl 25. igodf
wat er were added dropwi se, and it was stirred at
4%5&50 diyPrdroides . wefd eadddd nlinfwas stirred at 20-30°C
4- met hyl - 2- pent anone, 130 nL of water, 90 nL of

difrret Hy Ihaut fand dea saargk dd7ed aof 5S2098G ddiurh hogir, and
hydr oxi de aqueous sol ution were added to the reaction
mibhan &hel Foidfwag dioehfared aRd ccobkeabRIRdtar Sptrsk46
at 45-55C. The aqueous | ayer was separated and

cdl I¥cted/ ey nto¥dacet one was added, the insol uble

fi d d the, i d hed with
D A SO DI SREt B A B RTC a1 et eFxed
b t ' T
fs|u§‘% reuqijleg]n é/df}'\ﬁ%(g]% V%f 4—%9@&?%%5— &?{gﬁgn% %{Tdmislogme

at'e an mashlngs wer ned, " an

RS2 AP AR RSP 0l e PR oy obonc

solgh ion of 20 M+ Of JWEK oL o | grosh dsyasagdded was

dropwi se at the sane tenperature, subsequently it was
stirred at 45-55° for 2 hours.
After 40 mL of 4-methyl-2-pentanone, 130 mlL of water,
90 mL of dimethyl sulfeoxide and 117 mlL of 20% sodium
hydroxide aqueous solution were added to the reaction
mixture, 13 mL of hydrochloric acid was added dropwise
at 45-55°C. The aquecus layer was separated and
collected, 100 mL of acetone was added, the insoluble
matter was filtrated, and the residue was washed with a
mixture of 120 mL of acetone and 80 mL of water,
subsequently washed with 200 mL of acetone. The
filtrate and the washings were combined, and 21 mL of
acetone was added. Seed crystal of the type II crystal
was added at 45-55°C, 50 mL of dimethyl sulfoxide
solution of 29 mlL of hydrochloric acid was added
dropwise at the same temperature, subsequently it was

stirred at 5-15°C for 1 hour, and the solid was

filtrated and collected to give the type II crystal
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stirred at 5-15C for 1 hour, and the solid was
filtrated and collected to give the type Il crystal 24
59.0 g of a light yellow. The powder X-ray diffraction
pattern accorded w th the exanple 1. IR(ATR): 1, 704cm
1 5 [0035] Preparation 5 H24o 010 oI I O10 TrN N NO
O CO2CH3 HO CO2H (1) 270 g~of

éﬁ %%enzqu?ﬁgh{€§§%%ggz tri phenyl net hyl - 2, 3-

dI hydro-1, 2-fienzi Sexde ot - &ylammﬁdmeﬁaﬂ@f@%@@@ﬁded

10 acid nethyl ester was suspended in 1.35L of
aGeitiNehe afthnpie M, of water and 270 nlL of water of
41.9 g of sodium hydroxi de were added, it was stirred
atIRHIIHC 1,000 Zniours and was stirred at 5-15C for 30
m nutes, and the solid was filtrated and collected to
giMHXEES g 15 of a yellow solid. (2) 5.84 g of the
yel l ow solid was suspended in a mxed solution of 10
mPrsParafetiy |2 2- pent anone, 10 nL of 2- butanone and
1.5 nL of water, subsequently 2.5 nL of hydrochloric
acid was added dropmﬁse and it was 20 stirred at

45-55C for 3 houfs.9"15 nL of water and 7 .
sodi um hydro Ojf>§olut|on wer e add
— o P 0

CO,CH, HO CoH

D%

.,

(1) 270 g of 3-{5~[4-(cyclopentyloxy)-2-
hydroxybenzoyl]-2-[ (3-oxo-2-triphenylmethyl-2, 3-
dihydro-1,2-benzisoxazol-6-yl)methoxylphenyl}propionic
acid methyl ester was suspended in 1.35L of acetone,
and 540 mL of water and 270 mL of water of 41.9 g of
sodium hydroxide were added, it was stirred at 25-35°C
for 3 hours and was stirred at 5-15°C for 30 minutes,
and the solid was filtrated and collected to give 315 g
of a yellow solid.

(2) 5.84 g of the yellow solid was suspended in a mixed
solution of 10 mL of 4-methyl-2-pentanone, 10 mL of 2-
butanone and 1.5 mL of water, subsequently 2.5 mL of
hydrochloric acid was added dropwise, and it was
stirred at 45-55°C for 3 hours. 15 mL of water and 7 mL
of 20% sodium hydroxide aqueocus solution were added to
the reaction mixture, and it was stirred at 30-40°C.

The agqueous layer was separated and collected, 7.5 mL
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the reaction mxture, and it was stirred at 30-40C
The aqueous | ayer was separated and collected, 7.5 niL
25 of water, 20 nL of 4-nethyl-2-pentanone, 10 nL of
2- butanone and 0.7 nL of hydrochloric acid were
added, subsequently 1 niL o% hydrochl oric acid and
seed crystal of the type | P crystal were added at

6Qs¢7 Qfat nd 210 My, 2 0f 4 Bydnogl o1 b on @6 Shdas fAddedor 2-

dr opwi se and it was stirred at 60-70C for 2 hours.

The tIrgaid Grl@YEr7 Was o 5 appdad el Pt catl @clhede Sdadd,
of acetone was added, subsequently it was stirred at

2 e dun t30; M mil esf hydwbdiibosdt | geidisaid | $cad edrystal
and collected to give the 10 type Ill crystal 2.95 g

ofofa thghtypee| 10w, c et povwere Xaddsd daf f6GeI0tWh and 1 mL
pattern accorded wth the exanple 4. IR(ATR): 1, 743cm
10f GWB:]OC%ICRG#CH&BWGE waangdded dropwesemam@rit was
descri bed in exanpl e 35 of internatlonal publication

NG tiggesh 29 50 p7g%o'§hlf@F 2t Reunsppe T ecr%?—‘é&aé]lq/\dsﬂyer was

p%%cr%dzt@qT%e g{e%_ﬁ%% tion tern [ 4,
L;)sto%grenlzl %tt]‘rl?ér yIOgsents {/%e% %Ndﬁi %Jca?/f a:{ ract |t%ns,
e L8 ssdlrll.tcerlﬁ-:{st yf_.L(ﬁ'prSngd tg}?d a@c?fiéétaed to give the
type III crystal 2.95 g of a light vellow.
The powder X-ray diffraction pattern accorded
with the example 4.
IR(ATR): 1,743cm™
[0036]
Reference example 1
In the manner described in example 35 of
international publication No. 03/042,150 pamphlet, the
type I crystal was produced.
The powder X-ray diffraction pattern is shown

in FIG. 3.

BRIEF DESCRIPTION OF DRAWINGS
[0037]

FIG. 1 represents the powder X-ray
diffraction pattern of the type II crystal (the
ordinate represents Intensity (c¢ps)); the abscissa
represents an angle of diffraction (28(°)).

FIG. 2 represents the powder X-ray
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represents an angle of diffraction (20()). FIG 2
represents the powder X-ray 26 diffraction pattern of
the type Ill crystal (the ordinate represents
Intensity (cps)); the abscissa represents an angl e of
diffraction (2e()). FIG 3 Lepresents the powder X-ray
5 diffraction pattern of thé 'type | crystal (the
Orfli Al Lot i Sh | THARNSH] Yo Cgd )¢ é@exﬁpsa;ﬁ@@aiemﬁéents
an angle of diffraction (2e()%. | NDUSTRI AL
A%i%élr}grém B0 s ©F Yedd ) pf tHe Mesessa

i nventi on, has a small specific volunme, (2) is
hatabrtemdre € har gath M tdr @i Retadcidry, (28]°) 5. easily

handl ed, (4) is produced by use of a solvent which is
safe to humBFidhody, rdfesant pridorigesvder threrapndi ti on

of I ow environnental |oads, 15 and (6) mass production
ofdidifirgrctiompasitdn ¢% theeftypre fhrcaystrl i (ehe ordinate
pharmaceutical ingredient. 27 CLAIM5S 1. The crystal
oflsg_m‘g'.e[rzﬁ_l(t@ycq%fe)n)t;wtdj@,)abzsc:lssa represents an angle

hydr oxybenzaoyl -2-%#:%—hydroxy-1,2-benzisoxazol-6-
yF%inﬁ%ﬁ%&ﬁ | §45t Opli'oni ¢ aci d having peaks at the
position of 14.0, 16.0, 23.3, 23.7 and 26.3 on 26 of
diffraction angle in a powder X-ray diffraction

‘xfﬁﬁﬂg%RfﬁL-Hﬁ¥ﬁféﬁ§fﬂlf§ 3-{5-[4-(cycl opentyl oxy) - 2-
[0038]
The crystal of the present invention, (1) has
a small specific volume, (2) is hard to be charged with
electricity, (3) is easily handled, (4) is produced by
use of a solvent which is safe to human body, (5) is
produced in the condition of low environmental loads,
and (6) mass production of which is possible, is useful

for an active pharmaceutical ingredient.



hydr oxybenzoyl ] - 2-[ ( 3- hydr oxy- 1, 2- benzi soxazol - 6-

yl ) met hoxy] phenyl } propi oni ¢ aci d havi ng peaks at the
position of 14.6, 23.1, 24.7, 25.6 and 26.0 on 29 of
diffraction angle in a powder X-ray diffraction
pattern. 27

CLAIMS
1. The crystal of 3-{5-[4-{(cyclopentyloxy)-2-
hydroxybenzoyl]-2-{ (3-hydroxy-1,2-benziscxazol-6-
yl)methoxy]phenyl}propionic acid having peaks at the
position of 14.0, 16.0, 23.3, 23.7 and 26.3° on 28 of
diffraction angle in a powder X-ray diffraction
pattern.
2. The crystal of 3-{5~-[4-(cyclopentyloxy)-2-
hydroxybenzoyl] -2~ (3~-hydroxy-1,2-benzisoxazol-6-
yl)methoxylphenyl}propionic acid having peaks at the
position of 14.6, 23.1, 24.7, 25.6 and 26.0° on 28 of
diffraction angle in a powder X-ray diffraction

pattern.



