28 February 2006 1 DESCRI PTI ON CRYSTALS OF HYDROXYNOREPHEDRI NE DERI VATI VE
TECHNI CAL FI ELD The present invention relates to ethyl (-)-2-[4-
[2-[ ((1S, 2R) - 2- hydr oxy- 2- ( 4- hydr oxyphenyl ) - 1- met hyl eghyébruany n2006
] et hyl]-2, 5-di net hyl phenoxy] acetate hydrochloride and in particular
crystalline fornms thereof, which have 13-adrenoceptor stinulating effects
and are useful as a nedicanent for thel treatnment of pollakiuria or urinary
i nconti nence. BACKGROUND ART Et hyl
(-)-2-14-[2-[[ (1S, 2R) - 2- hydr oxy- 2- (4- hydr oxy-
phenyl ) -1-net hyl et hyl ] am no] et hyl ] -2, 5-di net hyl phenoxy] acetate represented
by formula (I1): OH has been di sAEERIRTHLONO00/ 02846 by the present
applicant and is itself a known conpound. This conpound has been known to
have an excel | ent CRBSEYEENOE cPYDROZYNORERHEDRIREf BERIGATIVE useful as a
medi canent for the treatnment of pollakiuria or urinary incontinence.
Conmpound (I'l1) exhibits excellent therapeutic activities for the treatnent
of pollakiuria or urinary incontinence, while 28 February 2006

TECHNICAL FIELD

The present invention relates to ethyl (-)-2-[4-
[2-1[(1S,2R)-2-hydroxy-2-(4-hydroxyphenyl)-1-methylethyl]
aminolethyl]-2,5-dimethylphenoxylacetate hydrochloride and in
vparticular crystalline forms thereof, which have
Bs-adrenoceptor stimulating effects and are useful as a
medicament for the treatment of pollakiuria or urinary

incontinence.

BACKGROUND ART
Ethyl (-)-2-[4-[2-[[(1S,2R)-2-hydroxy-2-{(4-hydroxy-
phenyl)-1-methylethyljamino]lethyl]-2,5-dimethylphenoxy]

acetate represented by formula (II}):

HO O._CO,Et
|SSS S g

: N
H
OH
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has been disclosed in W000,/02846 by the present applicant and
is itself a known compound. This compound has been known to have

an excellent Ps-adrenoceptor stimulating effect and is useful

as a medicament for the treatment of pollakiuria or urinary
incontinence.
Compound (II) exhibits excellent therapeutic activities

for the treatment of pollakiuria or urinary incontinence, while



2 it could have been produced only in anorphous forns by the preparation
nmet hod as descri bed in W00/ 02846. For produci ng the anorphous conpound
(I'l) in a substantially pure form troubl esone puri fA&dtebenagtegdhave been
requi red. Conmpound (Il1) is difficult to fornulate into solid form
preparations due to its viscous physica&l property. Mreover, conpound (I1)
has wunsatisfactory stability, and when stored under ordinary conditions
for a long period, it has serious problens to discolor and decrease the
content of the active ingredient. Accordingly, there is a need for a novel
form of compoewdl@ Mhawshiteterhgsrodatedf@clorin séeoagkost abotms ypandhée s
usabl e as a drug substance. DI SCLOSURE OF THE | NVENTI ON The present

i nvent ors padpartaeisnvekyhbdvest dgatetbedain OO0 gud I8 4ddiFoiroprealit sngf
conmpound (I1), and found wunexpectedly that a hydrochloride salt of conpound

(1), that theseitotphous2-¢dmp@af d ( 151 2Rin2-yslimxyare {«t hy dpoxy pheny| )

1- met hyet hyl } am no] et hyl ] - 2, 5- di nmet hyl - phenoxy] acetate hydrochl ori de

r epr esent edrbyvbfiesahledudi)ti dd )itk €@ps havebeannashiirddecdmwssad (hiphly
crystalline solid. Mreover, the present inventors had investigated crystals
of conpounds(&)ffiaadtfosmbirialatd Visittal §o0fat hermrsaydrdtivent aae have

surprisingly excellent storage stabilities and are useful for
its wviscous physical property. Moreover, compound (II) has
unsatisf'actory stability, and when stored under ordinary
conditions for a longperiod, it has serious problems to discolor
and decrease the content of the active ingredient. Accordingly,

there is a need for a novel form of compound (IXI) which has

satisfactory storage stabilityandisusable as a drug substance.

DISCLOSURE OF THE INVENTION
The present inventors had intensively 1investigated
various acid addition sélts of compound (II), and found
unexpectedly that a hydrochloride salt of compound (II), that
isethyl (-)-2-14-[2-[[(1S,2R)-2-hydroxy-2-(4- hydroxyphenyl)
, -1-methyethyl]aminojethyl]}-2,5-dimethyl-phenoxylacetate

hydrochloride represented by formula (I):

HO O._COEt
T XX e o

N
= H
o)

can beobtainedin the formof highlycrystallinesolid. Moreover,

iy

Tt

the present inventors had investigated crystals of compound (1),
and found that crystals of the present invention have
surprisingly excellent storage stabilities and are useful for

a drug substance. Based on these findings, the present invention



a drug substance. Based on these findings, the present invention 28 February
2006 3 has been acconplished. The present invention therefore provides: (1)

a conpound represented by fornula (1); HO,/\ /~, 10-28-BebraaryH@0Qqa) i (2)

a crystal of a conpound according to the above (1); OH (3) the crystal
according to the above (2) which shows aB X-ray powder diffraction pattern
havi ng characteristic peaks at a diffraction angle (20 0.1 degree) of 8.9,
10.2, 12.9, 14.2, 15.6. 18.4 and 20.6 degrees (hereinafter, referred to as
"crystalline formA"); (4) the crystal according to the above (2) which
shows an X-hay bpendaccompiliatiidon pattern having characteristic peaks at a
diffraction angle (20 0.1 degree) of 7.3, 10.1, 12.2, 14.6, 15.9, 16.0,
18.7 and 21. 8 degreespfberatnahventivaf eheedfboeaprovidgstal line formB");
(5) a pharmaceutical conposition which conprises, as an active ingredient,
a conpound @agordi agmpouadyrepeeoéntd@ bpovermila (D) (4); (6) the

. phar maceuti cal conposition according to the above (5),

ml

HO O._CO,Et
1 N

H o
OH

(2) a crystal of a compound according to the above (1);

(3) the crystal according to the above (2) which shows an X-ray
powder diffraction pattern having characteristic peaks at a
diffraction angle (26 * 0.1 degree) of 8.9, 10.2, 12.9, 14.2,
15.6, 18.4 and 20.6 degrees {(hereinafter, referred to as
"crystalline form A");

(4) the crystal according to the above (2) which shows an X-ray
powdexr diffraction pattern having characteristic peaks at a
diffraction angle (20 * 0.1 degree) of 7.3, 10.1, 12.2, 14.6,
15.9, 16.0, 18.7 and 21.8 degrees (hereinafter, referred to as
"crystalline form B");

{5) apharmaceutical composition which comprises, as an active
ingredient, a compound according to any one of the above (1)
to (4):

(6) the pharmaceutical composition according to the above (5),
for the treatment of pollakiuria or urinary incontinence;
(7) a medicament for treating pollakiuria or wurinary
incontinence, which comprises, as an active ingredient, a
compound according to any one of the above (1) to (4);

(8) a use of a compound according to any one of the above (1)

to (4), for the manufacture of a medicament for treating



for the treatnment of pollakiuria or urinary incontinence; (7) a nedicanment
for treating pollakiuria or urinary incontinence, which conprises, as an
active ingredient, a conmpound according to any one &f Fﬁ%rggﬁﬁequg to (4);
(8) a use of a conpound according to any one of the above (1) to (4), for

t he manufacture of a nedicanment for treating 28 February 2006 4 pollakiuria
or urinary incontinence; and (9) a nethod for treating pollakiuria or
urinary incontinence, which conprises adm nistering a therapeutically
effective anount of a conpound according to any one of the above (1) to
(4). BRI EpoDRESERNEION xOR riha HRAWINGS iieghcd; iadan X-ray powder diffraction
pattern of «crystalline formA of conpound (lI) obtained in Exanple 2 where

t he ordi ngtog shomstHde f¥rrayed timnNpblyakAuepa candriberahiscioszd nesheys t he
diffraction angle in 26. Fig. 2 is an X-ray powder diffraction pattern of

crystal | i i ifcdr nedmpt i s@8P@did nlilsk e@hinagi-nedtherkyaapheaB1whereedigeor di nat e
shows the X-ray intensity in cps and the abscissa shows the diffraction

angl e i n ZhoudtSH fMIDEoERuRARRYE M (A tiddW\NWENTbEON e Camppaiind y epr esent ed
by formula (1) of the present invention, and the particular crystalline
fornmse A and)B thereof

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an X-ray powder diffraction pattern of
crystaliine form A of compound (I} obtained in Example 2 where
the ordinate shows the X-ray intensity in cps and the abscissa
shows the diffraction angle in 26.

Fig. 2 is an X-ray powder diffraction pattern of
crystalline form B of compound (I) obtained in Example 3 where
the ordinate shows the X-ray intensity in cps and the abscissa

shows the diffraction angle in 26.

BEST MODE FOR CARRYING OUT THE INVENTION

} A compound represented by formula (I) of the present
invention, and the particular crystalline forms A and B thereof
can be produced as follows.

Compound (II), which is used as the starting material of
the present invention, can be prepared in amorphous forms by
the known procedure as described in WO00/02846.

Compound (I) can be obtained in crystalline forms by
reacting a solution of compound (II) in an appropriate organic
solvent, with hydrochloric acid or hydrogen chloride.

Examples of the organic solvent employed in the above



can be produced as follows. Conmpound (I1), which is used as the starting
material of the present invention, can be prepared in anorphous fogms by
the known procedure as described in W00/ 02846. Conpd@inteR¥y2Tard ¥ obt ai ned
in crystalline forns by reacting a solution of conmpound (I1) in an
appropriate organic solvent, with hydriochl oric acid or hydrogen chlori de.
Exanpl es of the organic solvent enployed in the above 28 February 2006 5
reaction include ethanol, carboxylic acid esters such as ethyl acetate and
the |Iike, hydrocarbons such as toluene and the like, acetonitrile and the
| i ke. The oegahnien selolediesethanbded, usad either acdingdyevs sagchaami edthrle of two
or nore solvents. The source of HCL can be used in the formof hydrochloric
acid, or aaceotate amdofhd hékabdwslwregmrbansoehebris tplloenhiaid gasebiks:,
hydrogen chloride is bl own. The reaction of conmpound (I1) with hydrochloric
acid or hycdeogeitchl®andéhedkidse plae ergamdisatlslent sideen be s edegtitead  f or
crystallization varies depending upon crystallization conditions such as
t he amuntsinglyrgams sotivenie and tid oemplxyedhlwntmel | as the
crystallization tenperature and the like, and it takes ordinarily about 1
to 24 hours. Preftes aloluyce ¢oHdi@lr gahabe ivaaid on tilse damm ef mpdrdyhiddira i ng t he
reaction mxture at a tenperature of about O to about 30C for 1 to 6
acid, orasolutionof the above organic solvent intowhich gaseous
hydrogen chloride is blown.

The reaction of compound (II) with hydrochloric acid or
‘hydrogen chloride takes place immediately. The time required
for crystallization varies depending upon crystallization
conditions such as the amounts of organic solvents and HC1
employed, as well as the crystallization temperature and the
like, and it takes ordinarily about 1 to 24 hours. Preferably,
the crystallization is carried out by stirring the reaction
mixture at a temperature of about 0 to about 30°C for 1 to 6
hours to provide compound (I).

Recrystallization of compound (I) thus obtained, from a
) suitable solvent provides crystalline forms A and B, which are

the particular crystalline forms of compound (I) of the present

invention.

For example, crystalline formA can be obtained as follows.

Compound (I) is dissolved in ethanol under heating, and to the

resulting solution is added, if necessary, t-butylmethyl ether,

isopropanol or water at a temperature of about 40 to about 50°C

with stirring, then the mixture is stirred at a temperature of

about 40 to about 50°C for 1 to 6 hours. Thereafter, the mixture

is stirred at a temperature of about 0 to about 30°C for another



hours to provide conpound (1). Recrystallization of conmpound (1) thus
obtained, froma suitable solvent provides crystalli ne f.orns A B, which
are the particular crystalline forms of conpound (I% oIfel?’ﬁéa’ﬁ’reQS
invention. For exanple, crystalline formA can be obtained as follows
Conpound (1) is dissolved in ethanol urfder heating, and to the resulting
solution is added, if necessary, t-butyl nethyl ether, isopropanol or water
at a tenperature of about 40 to about 50C with stirring, then the m xture
is stirred at a tenperature of about 40 to about 50 C for 1 to 6 hours.
Ther eaf t erd, tthed MOALF e 0 iIRFBHide er vta tiapdrogurfe of about 0 to about 30
C for another 28 February 2006 6 1 to 6 hours to provide crystalline formA
Crystal line for Ay i@ eobramnBdcar Yeolobyad neGoapombloWs ) Gempiwxbl ved in
et hanol and tetrahydrofuran under heating, and to the resulting mxture is
added addi(thloasl diesphvigd el athanodtanddetra4dgdwofiren vndey. héfeind xture is
stirred at a tenperature of about O to about 10C for | to 12 hours to
provi de emgstalthiereeswitim mIksuceist aff¢dedfidtipnAldred Biufdoaipmmd (1)
thus obtained can be identified by their characteristic diffraction peaks
as shownatn abeuk- 4@y Cpoiddy i ¥¥ybreyi ofihehavikdugk fig. stimndd2at (@)
crystalline formA has characteristic peaks at a diffraction
" temperature of about 0 to about 10°C for 1 to 12 hours to provide
crystalline form B.

The crystalline forms A and B of compound (I) thus obtained
can be identified by their characteristic diffraction peaks as
shown in the X-ray powder diffraction charts of fig. 1 and 2:
(1) crystalline form A has characteristic peaks at a diffraction.
angle (20+0.1 degree) of 8.9, 10.2, 12.9, 14.2, 15.6, 18.4 and
20.6 degrees as shown in fig. 1; and
(2) cxystalline form B has characteristic peaks at a diffraction
angle (2020.1 degree) of 7.3, 10.1, 12.2, 14.6, 15.9, 16.0, 18.7
and 21.8 degrees as shown in fig. 2.

The crystalline forms A and B of compound (1) can be stored
at ordinarily storage conditions such as 25°C, 60% relative
humidity and the like for a long period without changing their
crystalline forms, and are also chemically stable. The

crystalline forms A and B have excellent flowabilities and good

handling properties, and are suitable for formulation.

The compound represented by formula (I) of the present
invention exhibits an excellent fa-adrenoceptor stimulating
effect and relaxes bladder detrusor muscle as well as increases

the volume of bladder. Therefore, compound (I) of the present



angle (200.1 degree) of 8.9, 10.2, 12.9, 14.2, 15.6, 18.4 and 20.6 degrees
as shown in fig. 1; and (2) crystalline form B has characteristic aks at a
diffraction angle (200.1 degree) of 7.3, 10.1, 12.2281ekruasy 2006 o 18 7
and 21.8 degrees as shown in fig. 2. The crystalline forms A and B of
conmpound (I) can be stored at ordinaril’y storage conditions such as 25C,
60%relative humdity and the like for a long period w thout changing their
crystalline forms, and are also chemcally stable. The <crystalline fornms A
and B have excellent flowabilities and good handling properties, and are
sui t abl e f anveartmdratdaon. belhesednparinthe epresemeet bF Gpsuomia shkhohst he
present invention exhibits an excellent (33-adrenoceptor stinulating

ef f ect andpodllaxdsidilaadderigiety uiacontsakacas el thas daser easesertvbasvol une
of bl adder. Therefore, conpound (1) of the present 28 February 2006

i nventi on @anlbe&iused f orndisoddreat neplad@dedysaysausdehoas poldtalkiiari a,
urinary incontinence in the case of nervous pollakiuria, neurogenic bl adder

dysfuncti omunstiadile b Baddemstabt esphaddenroay stoaspasts ceht 0bi €, ehragtte
cystitis, chronic or acute prostatitis, prostatic hypertrophy and the |ike,
i di opat hi c opolddaki eir peostdtopashi eprositaghiy hygeattidopheye At the 1likke. The
conpound represented by fornmula (1) of the present invention can be used,
i f requireddiofpatoiiiy pellakiwtid, adobpa&thicurinary incontinence and the

like.

The compound represented by formula (I) of the present
invention can be used, if required, in combination with another
medicament for the treatment of dysuria. Examples of such a
medicament include anticholinergic agents such as oxybutynin
hydrochloride, propiverine hydrochloride, tolterodine,
darifenacin, fesoterodine, trospium chloride, KRP-197, YM-905
and the 1like; smooth muscle relaxants such as flavoxate
hydrochloride and the like; P,-adrenoceptor agonists such as
clenbuterol hydrochloride, formoterol fumarate and the like;
j o;-adrenoceptor agonists such as midodrine hydrochloride, R-450,
GW-515524, ABT-866 and the like; estrogen preparations such as
conjugated estrogen, estriol, estradiol and the like; central
nervous system agents such as antiepileptic agents,
antidepressants and the like such as imipramine, reserpine,
diazepam, carbamazepine and the like; neurokinin receptof
antagonists such as TAK-637, SB-223956, AZD-5106 and the like;
potassium channel openers such as KW-7158, AZD-0947, NS-8,
ABT-598, WAY-151616 and the like; vanilloid receptor agoniéts

such as capsaicin, resiniferatoxin and the like; vasopressin



medi cament for the treatnent of dysuria. Exanples of such a nedi canment

i nclude anticholinergic agents such as oxybutynin hydrochl oride

propi verine hydrochl oride, tolterodine, darifenacin, ?e%%?%ﬂ%ﬁﬁr%QOQrospium
chloride, KRP-197, YM 905 and the like; smooth nuscle relaxants such as

fl avoxate hydrochloride and the |ike; 32-adrenoceptor agoni sts such as

cl enbuterol hydrochloride, fornoterol fumarate and the I|ike;

al - adrenocept or agoni sts such as m dodrine hydrochl oride, R 450, GWM515524,
ABT-866 and the |ike; estrogen preparations such as conjugated estrogen,

estriol, egtreckptonadonhetlsidash aedsmopd@ya4alSOBYSt B8D AY@AlYS 1guebsas
antiepileptic agents, antidepressants and the |ike such as im pram ne,

reser pi ne, an@l BREPEAk e €k DAMELRRICeS t3RdahREgbhk8t sNEWER I NIt Amc@ABRERT
ant agoni sts such as TAK-637, SB-223956, AZD-5106 and the |ike; potassium

channel opereps dsuchnast dP¥dilb8siAERs004 ke dhin ABdab98in VAYTH24616R, and
the like; vanilloid receptor agonists such as capsaicin, resiniferatoxin

and the |ikeguxasapressonsdd7reliaiang L0R6; TACepteptagUysiistsicicAs
desnopress in, OPC-51803, WAY -141608 and the |ike; al-adrenoceptor

ant agoni st assyaB18¢ehaahd| 9% Nike; serotonin receptor antagonists such
urapidil,naftopidil,silodsin,terazosin, prazosin, alfuzosin, fiduxosin,

Al O 8507L ardrkbe 1l5i-ke79GABA trEeepiios ; agdfdbife Sdeptas Baeohalser aaent he
| i ke; serotonin receptor antagonists such as REC 15-3079 and the |ike;

dopam ne reget-alopgOahat $heudhkeds dr d@ppamide t Reckpker ahtdopadishe;
recept or ant agoni sts;
antiallergic agents such as histamine receptor antagonists such

as sulplatast tosilate, norastemizole and the like; NO synthase

inhibitors such as nitroflurbiprofen and the like.

In the case of using a pharmaceutical composition
comprising the compound represented by formula (I) or the
crystalline forms thereof for amedical treatment, various dosage
formscmulbeadministereddependingupontheirusages.Exemplary
dosage forms include powders, granules, finegranules, drysyrups,
tablets, capsules, injections, liquids, ointments,
suppositories, poultices and the like, which are administered
orally or parenterally.

Pharmaceutical compositions canbe formulated by admixing,
diluting or - dissolving with appropriate pharmaceutical
additives such as excipients, disintegrators, binders,
lubricants, diluents, buffers, isotonic agents, preservatives,
wetting agents, emulsifying agents, dispersing agents,
stabilizing agents, solubilizing agents and the like, according
to a conventional formulation procedure depending upon their

dosage forms.



antiallergic agents such as histam ne receptor antagonists such as
sul pl atast tosilate, norastem zole and the |ike; NO synthase inhibitors
such as nitroflurbiprofen and the like. In the case of &G§PRYagy 2006
pharmaceutical conposition conprising the conpound represented by formula
(1) or the <crystallinefornsthereof for &medical treatnment, various dosage
forms can be adm ni stered dependi ng upon their usages. Exenplary dosage
forms include powders, granules, fine granules, dry syrups, tablets,
capsul es, injections, liquids, ointnents, suppositories, poultices and the
i ke, which are adin rihst easd ofonaling arplpametdertaldal. cBhaomEacawn 6flthe
conpositions can be fornulated by adm xing, diluting or dissolving with

, appropri at e e eveic eliivenatt i oraddizt iaveedicel aseekwept entlse dosaat egf ather s,

- binders, lubricants, diluents, buffers, isotonic agents, preservatives,

[ wet ting agent@ypemud sidpraxgeragantssy, foirspansi DY agets,crgd bl lize npagent s,
sol ubilizing agents and the |ike, according to a conventional fornulation

procedur e depentkdl ipappbeiriatddgaget éonimed 2 fealivitay yn2006 Qgén ddie case
of using a pharmaceutical conposition of the present invention for a

medi cal treatsrenidy tWeagthasagetioé irhei viorgiowad ikeepr,eshet edvlyitoremlane 1) or
the crystalline fornms thereof is appropriately determ ned dependi ng on the
age, sex disease, the condition to be treated and the like. A typical
dosage for oral administration is in the rangé of from about
0.01mg to about 100mg per day per adult human. A typical dosage
for parenteral administrationisintherange of fromabout0.0003
mg to about 30mg per day per adult human. The dosages may be
administered in single or divided doses of one to several times
daily.

Whexre the compound represented by formula (I) or the
crystalline forms thereof is used in combination with another
medicament for the treatment of dysuria, pharmaceutical
compositions can be formulated by admixing separately each of
active ingredients, or admixing concurrently both of active
ingredients, with pharmaceutically acceptable additives such

as excipient, disintegrator, binder, lubricant, diluent,

buffer, isotonic agent, preservative, wetting agent,

emulsifying agent, dispersing agent, stabilizing agent,

solubilizing agent and the like, and administered separately

or concurrently in an oral or pareteral dosage form. Where

separately formulated pharmaceutical compositions are used,
the compositions may be mixed together with an appropriate
diluent, and administered simultaneously. Alternatively, where

separately formulated pharmaceutical compositions areused, the



or body weight of the individual patient, the severity of the disease, the
condition to be treated and the |like. A typical dosage for oral
adninistration is in the range of from about 0.01ng28oFaBBERRTLOOMP per day
per adult human. A typical dosage for parenteral admnistration is in the
range of from about 0.0003 ng to abouf030ngy per day per adult human. The
dosages may be adm nistered in single or divided doses of one to several
times daily. Wiere the conpound represented by forrmula (1) or the
crystalline fornms thereof is used in conbination with another nedi canent
for the tremposittiohsdpsyrba, a@ghinimteued cadpacadios, tdoowwsiroam e bor mul at ed
by adm xi ng separately each of active ingredients, or adm xing concurrently
bot h of aeti déffiemgnadiienesyalist.h pharmaceutically acceptabl e additives such
as excipient, disintegrator, binder, lubricant, diluent, buffer, isotonic
agent, preservative, wetting agent, enulsifying agent, dispersing agent,
stabilizing agent, solubilizing agent and the |ike, and adm ni stered

separ at el gxaMPL&®oncurrently in an oral or pareteral dosage form Were
separately fornul ated pharmaceuti cal conpositions are used, the
conposi ti ons mayhee f6 Xedvitmgetéhemphebh akfepphopr icatempldid uand, tasd
adm ni stered sinultaneously. Alternati-vely, where separately fornul ated
phar maceutxemplesnpdiubiioateatiee uisedgnt hen 26 Febtharyd@0861 101t is to

be understood, however, that they are not to be construed as
limiting the scope of the invention in any way.

X-ray powder diffraction patterns of the present
crystalline forms were obtained using an X-ray diffraction
analyﬁer, RINT1400 (Rigaku) which was operated at 30kV/100maA
and using CuKo-ray beam. Melting points were determined using
amicromelting point apparatus MP-J3 (Yanagimoto). The starting
material, compound (I1), was prepared according to the procedure

as described in Example 2 in W000/02846.

Reference Example 1

) Ethyl (-)-2-[4-[2-[[(1S,2R)-2-hydroxy-2-(4-hydroxy-
phenyl)-1-methyethyl]laminolethyl]-2,5-dimethylphenoxy]
acetate (Compound(IT))

To a mixture of ethyl»2—[4—(2—bromoethyl)—2,5—dimethyl
phenoxylacetate(18.1g), (1R, 2S)-p-hydroxynorephedrine (8.0g)
and N,N-dimethylforamide (45g) was added diisopropylamine
(7.26g), and the resulting mixture was stirred at 100°C for 1.5
hours under a nitrogen atmosphere. After cooling to room
temperature, ethyl acetate (140g) and water (60g) were added

to the reaction mixture, and the organic layer was separated.



conpositions may be adm nistered separately, concurrently or at different
intervals. EXAMPLE The foll owi ng exanples, reference exanples and test
exanples illustrate the invention in further detail. 28t Fp®rigryp@d006
under st ood, however, that they are not to be construed as limting the
scope of the invention in any way. X-rayl powder diffraction patterns of the
present «crystalline fornms were obtained using an X-ray diffraction
anal yzer, RINT1400 (R gaku) which was operated at 30kV/ 100mA and using
CuKa-ray beam Melting points were determined using a mcro nelting point
appar at us MBRel3g(¥anagiapéo)wa sl lex t3taarteidngi thed @dial onabrpdyndaetate was
prepared according to the procedure as described in Exanple 2 in
W000/ 02846.( 7Ref)er eheectwaipé@ drddmid layers were washed with water and
(-)-2-14-[2-[[ (1S, 2R) - 2- hydr oxy- 2- (4- hydr oxy-
phenyl ) - 1- matimygehykkagiinellgt hilied, dver rmdditinpheiidate, aaat ai @tered.
(Compound(Il)) To a m xture of ethyl 2-[4-(2-bronoethyl)-2,5-dinethyl
phenoxy] acathat o (dénfghs fdib2&) updeydtexyded ppedniraef{Ba®gdrdandrude
N, N-di r net hyl f oram de (45g) was added diisopropylamne (7.26g) , and the
resul ting micdduce (&%. $§) I hels @lpotdGob dPthé. Grudwpisdusderaspitit 0gen
at nosphere. After cooling to room tenperature, ethyl acetate (140g) and
wat er (609 byweiod uathd eth roin@ tblge ap@gc isangmandyr ef amdnbbeopyyanicchgyer was
separ at ed.

(eluent: dichloromethane/ethanol = 20/1) to give ethyl

(~)-2-[4-12-[[(1S,2R)-2-hydroxy2-(4-hydroxyplienyl)-1-methy-
ethyl)laminojethyl]~2,5-dimethylphenoxylacetate (4.48g) as a
colorless amorphous.

"H-NMR(CDC1,)dppm: 0.98 (3H, d, J=6.1Hz), 1.33 (3H, t, J=7.0Hz),
2.18(3H,s),2.21(3H,s),2.6-3.0(5H,m), 4.30(2H, g, J=7.0Hz),
4.50 (1H, 4, J=5.5Hz), 4.61 (2H, s), 6.42 (1H, s), 6.69 (2H,

d, J=8.5Hz), 6.78 (1H, s), 7.05 (2H, 4, J=8.6Hz)

Example 1
ﬁthyl (-)-2-[4-[2-[[(1S,2R)-2-hydroxy-2-(4-hydroxy-

} phenyl)-1-methyethyl]aminolethyl]}-2,5-dimethylphenoxy]
acetate hydrochloride (Compound(I))

A mixture of ethyl 2-[4-(2-bromoethyl)-2,5-dimethyl-
phenoxylacetate (23g), (1R, 2S)-p-hydroxynorephedrine (10g),
diisopropylamine (9.1g) and N,N-dimethylforamide (56g) was
heated at 100°C for 2 hours under a nitrogen atmosphere. After
cooling toroomtemperature, ethyl acetate (180g) andwater (75g)
were added to the reaction mixture. The organic layer was
separated, and the aqueous layer was extracted with additional

ethyl acetate (90g). The combined organic layers were washed



28 February 2006 11 The aqueous | ayer was extracted wi th additional ethyl
acetate (72g). The conbi ned organic |ayers were washed with water and
brine successively, dried over sodiumsulfate, and fPRBt EFBEUarTh208%| vent
was renoved under reduced pressure to afford a crude product (27.8g) . A
15g portion of the crude product was putified by columm chromatography
usi ng 400g of am nopropylsilicagel (eluent: dichloronethane/ethanol = 20/1)
to give ethyl (-)-2-[4-[2-[[ (1S, 2R)-2-hydroxy2-(4-hydroxyplienyl)-I-nethy-
et hyl ] am no] et hyl j - 2, 5- di net hyl phenoxy] acetate (4.48g) as a colorless
~anor phous. WIHhNER(E€DCHIS) Gpphme ,0098e 3 e sodibmlslz) fate33af@Hiltter8d7. OHz), .
2.18 (3H, s), 2.21 (3H, s), 2.6-3.0 (5H m, 4.30 (2H, q, J=7.0H), 4.50
(1H, d, 3=5heHz9lvénb¥as2kemeyedGimier Telused Bre6B (124, and, tHedeskAhe 6. 78
(1H, s), 7.05 (2H, d, J=8.6Hz) Exanple 1 Ethyl
(-)-2-14-[ 2as[{1s@Re-imytodugne-((3B.Hor.oXy-the resultant solution was
phenyl) - 1- net hyet hyl ] am no] et hyl ] - 2, 5-di net hyl phenoxy] acetate
hydr ochl or edde@Ginppwisi 130 wAightt peeceait étyidlogen chloride solution in
2-[4-(2-bronoet hyl ) -2, 5-di met hyl - phenoxy] acetate (239),
(1R, 2S) - p- leytaomoynoé eppdmidesr fEeg)qolidig,sapdapmd arsne tiAgloyxiantk was
N, N-di net hyl foram de (56g) was heated at 100' C for 2 hours under a
nitrogen atsnispeér et Abomrtempelahgrée of ¢:0 dMHeamme fatru oy setah i zadabat. e
(180g) andwater (759)

The precipitated crystals were collected by filtration, dried

at 60°C for 6 hours in vacuo to give 15g of compound (I).

»H-NMR (DMSO-d4 )Sppm: 0.98 (3H, d, J=6.1Hz), 1.33 (3H, t, J=7.0Hz),
2.18(3H, s),2.21(3H,s),2.6-3.0(54,m), 4.30(2H, q, J=7.0Hz),
4.50 (1H, d, J=5.5Hz), 4.61 (2H, s), 6.42 (1H, s), 6.69 (2H,

d, J=8.5Hz), 6.78 (1H, s), 7.05 (2H, d, J=8.6Hz)

Example 2

Crystalline form A of ethyl (-)-2-[{4-[2-[[(1S,2R)-2-hydroxy
-2-(4-hydroxyphenyl)-1-methyethyl]amino]ethyl]-2,5-dimethyl
phenoxylacetate hydrochloride

A mixture of 17.0g of compound (I) obtained in Example

-

1 and ethanol (130g) was heated at 7Q° C with stirring until it
appeared to be a clear solution. After insoluble materials were
filtered off, the filtrate was cooled to 40° C, and seed crystals
were added thereto. The mixture was stirred at 40°C for 1.5 hours
for crystallization, and t-butyl methyl ether (68g) was added.
After the resulting mixture was stirred for 1 hour additionally,
the suspension was cooled to 20° C, and t-butyl methyl ether (58g)
was added. The suspension was allowed to stand overnight at room

temperature, and then stirred for 3 hours under ice cooling.



were added to the reaction m xture. The organic |ayer was separated, and

t he aqueous | ayer was extracted with additional et hﬁ/l acetate (90g). The
~conbi ned organic | ayers were washed 28 February 2006 § F ¥R XRat et %nd
brine, dried over sodiumsulfate, and filtered. The solvent was renoved
under reduced pressure, and the residuel3 was di ssolved in toluene (38.5g).
To the resultant solution was added dropw se 30 wei ght percent hydrogen
chloride solution in ethanol (6. 1g) under ice cooling, and the resulting
m xture was stirred at roomtenperature for 2 hours for crystallization.
The preci pThaprdcipysedies eyt e wert edlbgctetlibyaiiildmatdoneanddrbdd for 6
hours in vacuo to give 15g of conpound (I). |

H NVR( DVSGa U6 OpPpnoOe B8 hitdid=6att) £ 4. 83¢v8H]1 8, g7oOHzyyst2148 (3H, s),
2.21 (3H, s), 2. 6-3.0 (5H, n , 4.30 (2H, g, J=7.0Hz) , 4.50 (1H, d,
J=5.5Hz), Meblif@Hposnpt:6142-¢%65Cs), 6_69 (2H, d, J=8.5Hz), 6.78 (1H, s),
7.05 (2H, d, J=8.6Hz) Exanple 2 Crystalline formA of ethyl

(-)-2-14-[2-[[ (TheRr:talk eeye identified as crystalline form A by an

- 2- (4- hydr oxyphenyl ) - 1- net hyet hyl ] am no] et hyl ] -2, 5-di met hyl phenoxyl acet at e
hydr ochl or X eeayA powdeair i@ rhét@8ncdn£ogiosindn(X ) roappawided dinffxacplen 1 and
et hanol (130g) was heated at 70 Cwith stirring until it appeared to be a
cl ear sol upabberdMfwas shewhubhefigterials were filtered off, the filtrate
was cooled to 40 C, and seed crystals

Example 3
Crystalline form B of ethyl (-)-2-[4-[2-[[(1S,2R)-2-
hydroxy-2-(4-hydroxyphenyl)-1-methyethyl]Jamino]ethyl}-2,5-
dimethylphenoxylacetate hydrochloride

A mixture of 100mg of compound (I) obtained in Example
1 and ethanol (245pL) and tetrahydrofuran (450pL) was heated
at 75°C with stirring until it appeared to be a clear solution.
The solution was cooled to 40°C, and tetrahydrofuran (1.6mL)
was added. The resulting mixture was immediately cooled with
ice bath, and stirring was continued for 7 hours.rThe mixture
was allowed to stand overnight at room temperature, and then
stirred for 2 hours under ice cooling. The precipitated crystals
were collected by filtration, and dried at 60°C overnight in
vacuo to give 60.5mg of crystals.
Melting point: 177-179°C

The crystals were identified as crystalline form B by an
X-ray'powder diffraction analysis. An X-ray powder diffraction

pattern was shown in fig. 2.



wer e added thereto. The m xture was stirred at 40 Cfor 1 .5 hours for
crystallization, and t-butyl nethyl ether (68g) was added. After the

resulting nmixture was stirred for 1 hour additionall$8® FeReuats s on was

cooled to 20 C, and t-butyl nethyl ether (58g) was added. The suspension
was allowed to stand overnight at room t4enperature, and then stirred for 3
hours under ice cooling. 28 February 2006 13 The precipitated crystals were
collected by filtration, and dried at 60C overnight in vacuo to give 13. Qg
of crystals. Melting point: 194-196C The crystals were identified as
crystal li nestabmiAthbytast X-ray powder diffraction analysis. An X-ray powder
diffraction pattern was shown in fig. 1. Exanple 3 Crystalline form B of
ethyl (-)-2-[4-[2stkb61%i2R)tedt was carried out under a condition of storage

hydr oxy- 2- (4- hydr oxyphenyl ) - 1-met hyet hyl Jam no Jethyl) -2, 5-

di met hyl pheaexyr aces alce yRdnaahleor o e adbiaiineaei 9 ExhQPne Of cepspaundné | )

: obtained in Exanple 1 and ethanol (245pL) and tetrahydrofuran (450pL) was

heated at F&rfe BVdbhaShidd i A tEHiple i3t aR@RERS @ﬂok%h@@saf@hﬁ%rf eehpbhed. The
solution was cooled to 40C, and tetrahydrofuran (1.6nm) was added. The

resul ting n‘(ltwr@bwﬁnédﬂmﬂiﬁtﬂﬁéwtﬁgmwéhl. iR Ralh.quandpstéeht Hge Was
continued for 7 hours. The m xture was allowed to stand overni ght at room

t enper at ur eofandst hilbstances was determined by HPLC, and the changes in

appearance were observed.

Table 1
)
Example 2 Example 3
R . Reference example 1
Crystalline form A Crystalline form B
Storage
Period Initial | 7 days | Initial | 7 days | Initial | 7 days
Residual :
percentage 100 100 100 99.9 100 40.0
Coloxr- )
Appearance white white white white less tannish

The results are shown in the above table 1. Crystalline
forms A and B of the present invention indicate no changes in
appearance and have excellent storage stabilities as compared

with the amorphous compound (II).

INDUSTRIAL APPLICABILITY
The compound represented by formula (I) of the present

invention has an excellent f;-adrenoceptor stimulating effect

and therapeutic effect on pollakiuria or urinary incontinence,
and isuseful as amedicament. The compound represented by formula
(I) of the present invention has a highly crystalline property

and can be obtained in high purity by a convenient purification



stirred for 2 hours under ice cooling. The precipitated crystals were
collected by filtration, and dried at 60C overnight in vacuo to give 60.5ny
of crystals. Melting point: 177-179C The crystals wef@ F%%???Yé{)&%‘fs
crystalline formB by an X-ray powder diffraction analysis- An X-ray powder
diffraction pattern was shown in fig. B 28 February 2006 14 Stability test
Stability test was carried out under a condition of storage at 60 C for
crystalline formA obtained in Exanple 2, crystalline formB obtained in
Exanpl e 3 and the anorphous form of conpound (I1) obtained in Reference
Exanpl e 1. pfbeecdeseduald peecefivagdas obitealste Sobsiamcascivwspdetectisied by
HPLC, and the changes in appearance were observed. Table 1 Exanple 2Exanpl e
3 Ref er encHoexewpt ¢ khe yst &l tuher baymtACny akat d imea faord® Bf£ Sitor pgesent
Periodlnitial 7 dayslnitial7 dayslinitial 7 days Resi dual

per cent ageif0dNoi60 Wxvel&di Dok ebrage stabilities, flowabilities and

handling properties, and are suitable for formulation.



Appear ancewhi t ewhi t ewhi t ewhi t el esst anni sh The results are shown in the above
table 1. Crystalline forns A and B of the present invention indicate no
changes in appearance and have excellent storage st &8 |Fiebragrys288fpar ed
wi th the anorphous conpound (11). 1 NDUSTRI AL APPLI CABI LI TY The conpound
represented by fornmula (1) of the presenig invention has an excell ent
(i 3-adrenoceptor stinmulating effect and therapeutic effect on pollakiuria
or urinary incontinence, and is useful as a nedicanment. The conpound
represented by fornula (I) of the present invention has a highly
crystalline property and can be obtaigigdrme high purity by a conveni ent
purification 28 February 2006 15 procedure, and therefore is suitable for
comerci al production. Mreover, the particular crystalline fornms A and B
of the present invention have excellent storage stabilities, f lowabilities
~and handling propetbhBsundndepi8seHtbabhe %Qfmﬁpanywtl on. 28 February 2006
i 16 CLAIMS 1. A conpound represented by fornmula (1): HO--:'~ ~CO2Et HC (1)
2. A crysL%I of a conpound accordlng to cIa|n11

\/

Ollluu-
T st}

2. A crystal of a compound according te claim 1.

3. The crystal according.to claim 2, which shows an
X-ray powder diffraction pattern having characteristic peaks

at a diffraction angle (26 * 0.1 degree) of 8.9, 10.2, 12.9,

14.2, 15.6, 18.4 and 20.6 degrees.

4. The crystal according to claim 2, which shows an
X-ray powder diffraction pattern having characteristic peaks

at a diffraction angle (206 + 0.1 degree) of 7.3, 10.1, 12.2,

14.6, 15.9, 16.0, 18.7 and 21.8 degrees.

5. Apharmaceutical compositionwhich comprises, asanactive

ingredient, a compound according to any one of claims 1 to 4.

6. The pharmaceutical composition according to claim 5, for

the treatment of pollakiuria or urinary incontinence.

7. A medicament for treating pollakiuria or urinary

incontinence, which comprises, as an active ingredient, a



3. The crystal according. to claim2, which shows an X-ray powder
diffraction pattern having characteristic peaks at, a diffraction angle (26
0.1 degree) of 8.9, 10.2, 12.9, 14.2, 15.6, 18.4 and@Fbryedve@d064. The
crystal according to claim2, which shows an X-ray powder diffraction
pattern having characteristic peaks ~at al@iffraction angle (20 0.1 degree)
of 7.3, 10.1, 12.2, 14.6, 15.9, 16.0, 18.7 and 21.8 degrees. 5. A
phar maceuti cal conposition which conprises, as an active ingredient, a
conpound according to any one of clains 1 to 4. 6. The pharnaceutical.
conposi ti on aewppdndg aceogidding 50 oy ohe treatidems df tpoldl-aki uria or
urinary incontinence. 7. A nmedicanent for treating pollakiuria or urinary
i nconti nence, which conprises, as an active ingredient, a 28 February 2006
17 conpound according to any one of clains 1 to 4. 8 A use of a conpound
accordi ng to8any oReusé ef a neonipdund 4cdoard inle toaanfach eiref oflaimedi ¢cament
for treating pollakiuria or urinary incontinence.

4, for the manufacture of a medicament for treating pollakiuria

or urinary incontinence.



