; pqe3eJUdJR( 6Td<B+ *159159* 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 et hyl ]

am no] et hyl ] - 2, 5-di net hyl phenoxy] acet at e hydr ochl ori de anmmmmmmmm
crystalline forns t hereof , which have (33 adr enocept or st ects
and are useful as a nedicanent for the treatnment of pollakiurig;sgf urinary
i nconti nence. BACKGROUND ART Et hyl

(-)-2-[4-[2-[[ (1S, 2R) - 2- hydr oxy- 2-(4- hydr o
phenyl)-1- nethylethyl]anlno]ethyl gﬁqgafqﬁﬁﬁwlphenoxy] acetate represented

by formula (11) been disclosed in
WD00/ 02846 by thekg$%§gﬁﬁsa§%F$%§%¢XgHéR#EH%PEENF QERﬁgﬁﬁlygnpound Thi s
conmpound has been known to have an excellent (33-adrenoceptor stinulating
effect and is useful as a nedicanent for the treatnent of pollakiuria or

urinary i pEeMNTRaRC Iﬂggnpound (I'l) exhibits excellent therapeutic
activities P ?ﬁb ?ﬁeainent of pollakiuria or urinary i nconti nence, while

o
2 it could haveghge Leduc r.pho t preparation
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has unsatisfactory stability, an en s er- or rtions for

a long pephedicullafds Y= IRMHRD! Byt di sgﬂggéofnd d r%ﬁse }Hﬂ% cont ent
of the active ingredient . Accordingly, there is a need a novel form of

conmpound giadﬁ$h5$b r SAHiShAG ANy SEPEREesSIARL ! idns @ usabl e as a
drug subs?ance . CLOSURE OF THEﬁbNVENT S ngbﬁl a0l &
medicament for the treatment of pollakiuria or urinary

incontinence.

BACKGROUND ART
Ethyl (-)-2-[4-[2-[[(1S,2R)-2-hydroxy-2-(4-hydroxy-
phenyl)-l—methylethyl]amino]ethyl]—2,5—dimethylphenoxy]

acetate represented by formula (II):

HO O._CO,Et
|SS S ®
< >N
H

OH .
has been disclosed in WO00/02846 by the present applicant and

is itself a known compound. This compound has been known to have

an excellent f;-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
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The present inventors had intensively investigated various acid addition
salts of conpound (I1), and found unexpectedly that a hydrochloride salt of
conmpound (I1), that is

ethyl (-)-2-[4-[2-[[ (1S, 2R) - 2- hydr oxy- 2- (4- hydr oxyphenyl )

-1-met hyet hyl ] am no] et hyl ] - 2, 5- di met hy# - phenoxy] acet at e hydr ochl ori de

represented by fornmula (1): HO/ / O-COZEt ~ I HA (1) N H OH can be
obtained in the forn1of highly crystalline solid. Mreover, the present
i nventors had i ed cr al s _of compound and found t hat
crystal s idf ?9&}% ?ﬁ@eﬂ%PéHcﬁQVQH Xrﬂplﬁméfgb&g&mﬁQQQﬁ otiRe

Sha’br bedhe Ra%%eﬁqe%lﬁ‘e%fh?%%? gBeribeitan REE/ Ogﬁggprﬁgaﬁéﬂs w%i#éj on’
ooty Tl XS ERhend cPupoiRe, My Pl S%”%%?zﬁ%ﬁ&"%ﬁgr H9%8 e above
Conte o asadli e Bor EFRSRELP o Brainfl S Fetinel Torpiny fhrf| naY
angl e (2 é dg.f% %g_r 6%2) érrﬁuga{:&oig‘tq ]szol 'd Jfﬂ‘;rm ngp%rﬁ}.)axonEa 3?21?%2

degr ees ereéeina ter er e 0 as crys al T ne

crystal r e a ¢E§
dlffractﬁgﬁpﬂg% H@&Fﬁ%gg goﬁg%F?hlggggg&g§ét%aﬁ?éﬁﬁwuz n angle (28
t 0.1 degj Og 1 : 21. 8
degrees ( l‘ﬁfarteil%{lfa ctterry1 %glro%%g{%‘tyo %rﬁi cﬂvésetnagsﬁon%é oru%d of%nw

phar maceyd il t P est bl PcBhd\'BbS‘:anO@E has%eﬁ%@pfsmaﬁs 't%Q}{lfQé@iBr
compound according to any one of the above (1) t

phar maceyricabceeaBesind 88n2eae sk Reel Aot hive ahg\fedﬁéht f&écéf@iﬂgﬁﬁt ment of
pol I akiuria or urinary incontinence; (7) a medicanent f or treating

pol | aki uriner iy ihateed FoNtd MRAEEL Hdrne o £ AGhipRasd E5I Arwitdh itas
i ngredi ent, a conpound according to any one of the above (1) to (4); ( 8)

a use of sattiefentudestorayagtiabidntyared b ushd lehny e druly Jubotdride. for the
manuf acture of a nedi canent for treating 4

DISCLOSURE OF THE INVENTION

The present inventors had intensively investigated
various acid addition salts of compound (II), and found
unexpectedly that a hydrochloride salt of compound (II), that
isethyl (-)-2-[4-[2-[[(1S,2R)~2-hydroxy-2-(4- hydroxyphenyl)
-l-methyethyl]amino]ethyl]-2,5-dimethyl-phenoxylacetate

hydrochloride represented by formula (I):

O._CO,Et

canbeobtalnedintheformofhighlycrystallinesolid.Moreover,

the present inventors had investigated crystals of compound (I),
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



pol l akiuria or urinary incontinence; and (9) a nethod for treating

pol Il akiuria or urinary incontinence, which conprises admnistering a
therapeutically effective amount of a conmpound according to any one of the
above ( 1) to (4). BRIEF DESCRIPTION OF THE DRAWNGS Fig. 1 is an X-ray
powder diffraction pattern of crystalliﬁ% formA of conpound ( | ) obtained
i n Exanple 2 where the ordinate shows the X-ray intensity in cps and the
absci ssa shows the diffraction angle in 28. Fig. 2 is an X-ray powder

diffractio&ﬁgaétern of cr st | line formB of conpound ( | ) obtained in
Exanpl e 3 eFHeﬁﬁQ? ws the X—ray intensity in cps and the
absci ssa shows tgﬁ dlffractlﬁg an £ BEST MODE FOR CARRYI NG OUT THE
| NVENTI ON A conp ﬁdpfgﬁﬁgge 88“%}°P0FH&F§ Crf 8F°Wngﬁresent i nventi on,

and the p lcul ar ery I l.ine for an .can be produced as
fol |l ows. ouﬂdc?mp ? FeRﬁFéﬁnggdﬁggdggngﬂg g?;rting materi al of the
pr esent |nvent|on can be prepared in anorphous forns by the known
procedure &Odessri bed in WO 28480 CoHpadind (1) can be obtained in
crystalline fd by reactlng ution of npound é) in an
appropriate ordys 1 drochlorlc acid o hydrogen chl ori de.
Exanpl es of the organlc golvent enpl oyed in the above

(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 (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 form A");

(4) the crystal according to the above (2) which shows an X-ray
powder 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) apharmaceutlical 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 urinary
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



5 reaction include ethanol, carboxylic acid esters such as ethyl acetate
and the |ike, hydrocarbons such as toluene and the |like, acetonitrile and
the like . The organic solvents can be used either singly or as a mxture
of two or nore solvents. The source of HCl can be used in the form of
hydrochloric acid, or a solution of tHe above organic solvent into which
gaseous hydrogen chloride is blown. The reaction of conmpound ( I I ) with
hydrochl ori c acid or hydrogen chloride takes place i mediately. The tine
required_f rystallization varies dependi ng upon crystallization

condi t1 oRSIIBEHIZLS F WA JRGRGMERass FIk s and HCL enpl oyed, as

wel | as crystalljzatioon tenperature.and the |ike, and it ftakes

or di nar i 11932000 hachE 8% SHhn P e LpEA A La qRouE U ROARE PG car i ed
out by stirring the reactign mxture at a erature abo 0 to about
S0 ror  phighe bl 85 | pARLAL LS T08n A  FROERRERY AEaliys AR tac v onpound
(1) thus obtained, froma suitaQ%g sq%vent grovigeg cr stall'fe forns A
and B, wAMEHPEr 8% ReCPWPYTRGI AP RTINS FEY SPTs O6f TRBNPRUNT { ] 896f the
pr esent kqégntion. For exanple, crystalline formA can be obtained as
follows . "Conpound ( | ) is dissolved in ethanol under heating, and to the
resulting solution is added, if necessary, t-butyl nethyl ether,

i sopropanol or water at a tenperature of about 40 to about 50 C wth

Stirri”gBR&E?”DhE%RE5%&%$ﬁdﬁ5 i DR TNGs? tenperature of about 40 to about

50 Cfor 1 to 6 hours . ereafter, the mxture is stirred at a tenperature

of about 0 to phgut 80 i fah aROLAGT powliel [ R16£RABEIOhO PAOVEFR of
crystalline form A Crystalline formB can be obtained as follows .

Conpoundefybthlndnd 868mVEGE Bombbanal ( 2Nbi@d Il dnokraRp1ENSgMdieat i ng,
and to the resulting m xture is added additional tetrahydrofuran at about

40C wi t htaki 6rdDfatdshdWs tiHee Xi-Fagt initeds bty ain epeeant Uflite losdiggda 0 tO
about 10 C for 1 to 12 hours to provide crystalline formB. The crystalline

forms A 8RdwB @heCa@iFFwadtion )anigles iabt2@i.ned can be identified by their
characteristic diffraction peaks as shown in the X-ray powder diffraction
charts of fig.Figand22:ig @&n) Xryayaldawderd oddfArbaetioharpateerst iaf peaks
at a diffraction angle ( 28t0 . 1 degree ) of 8. 9, 10. 2, 12 . 9, 14
. 2, 15crystallgne fommPB F eoupgreds(hi ottadned ih xamplend wheoe
crystalline formB has characteristic peaks at a diffraction angle ( 29t O
.1 degr eéhp erdinatg shqws the Xtyay jntengityein cps ang the @bsqissalg . 7
and 21.8 degrees as shown in fig. 2. The crystalline forns A and B of
conpoundshows) thgn A& Enagtd@na@ngldi dar i20y st orage conditions such as 25C,
60% relative humdity and the like for a long period w thout changing their
crystalline fornms, and are also chemcally stable. The crystalline forns A

Uit abl CPESF PEPRIPER SAMRYENG, o T HAYRARAN. ("D, PT ol 2 (1) of the
e e ARG S SRy (A £TPEFRLET ik R0 o1 ot
bl adder ;,J{BARSLA" Cana (WP RHRH1 ular Aydtf PIRSeBlms & 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 W000/02846.
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



i nvention can be used for the treatnment of dysuria such as pollakiuria,
urinary incontinence in the case of nervous pollakiuria, neurogenic bladder
dysfunction, nocturia, unstable bl adder, cystospasm chronic or acute
cystitis, chronic or acute prostatitis, prostatic hypertrophy and the |iKke,
i di opat hic pollakiuria,idiopathic urin%ry i nconti nence and the |ike. The
conpound represented by fornmula (1) of the present invention can be used,
if required, in conbination with another nmedi canent for the treatnent of

d i a. J .Of h di i.ncl ude .antichol i [ h
a8 oxy butsRIrERuA B BEnRP b CEr s i iAGoR GpFABS 10T aoRTHeL
dari f ' ' ' [ -197a Y he Iike;
%&E”ﬁﬁ%@%éf&iﬁé%n & Lnen BRBL P GRE i A iEON e Thd BT RR o
mc i .

fumar at 6 SR FRaena pH g o S o [V P el GLERLE" ©

hydr ochl Oﬁ’g%g{&soas Q¥ pipbZfe éPTP%GOP'Wo %esg)igg?ﬁg.st rogen preparations

such as conj ed estrogen, estriol, estradiol and e like; central

nervous Syst em AN HUCYe Ak 2 Mol Bd 42888 o B HEBEESABE AN the

| i ke such as impramne, reserpine, diazepam carbanmazepihe an i ke;

neur oki ni fi. @CERIMo AL ANPHE The WL @:.S%Jﬂ% 831verBi243nnti c\¢Rsadf and
the |ike; potassium channel openers such as KW 7158, AZD- 0947, NS-8,

ABT- 598, pard&didlonpieidde: dikeowyanilloid receptor agonists such as
capsaicin, resiniferatoxin and the |ike; vasopressin 8 2receptor agonists
such as desnmopressiread®ien b803ompPound4{ 60§ winth Hiy@rdddiaioralc adaanegept or
ant agoni sts such as tanmsul osin, urapidil, naftopidil,silodsin,

t er azosi mypdpd@éen ol d1rizdes i takdd lbars immeldDal=lfl. ahd thmel r&guiGABA
receptor agonists such as baclofen and the |ike; serotonin receptor

ant agoni sfer secsaalRECat3o80 Ak t HepkenlBéngdopm nerysteplbratfoni st s
such as L-dopa and the |ike, or dopam ne receptor antagonists; antiallergic
agent ssuctordin bongi secheaeptbe amougdsi sifs ardams ssprentstandsHCht e,
norastem zol e and the |ike; NO synthase inhibitors such as

ni t rof | urgnpleyed, a8 weildl [gskdhel gryisdadddeagionsitemperpharenabdt theal
conposition conprising t he conpound represented by fornula (1) or_the
crystal | i ke orang diekakes feordiian by abodd: hetb? 24 Beugss BBESESEaPLY s can
be adm ni stered de ending%ﬁﬁon their usa dosageforns include

. Ex |
powder s, tharerestelhizy I%%,B?§r§9¢u%§§ P&b?g% FgéépEHPe eachiQRt i ons,
| i quids, ojnt ts, itories, | ti d.the Like, ~which
a5t SPREEEFaI Ty 2 URerR iR 97 HRH Tl S0 FORS O b EEFons thaR be
f | ated b 1 X1 di | uti i | vi ith i at
bhar macediTERt SaRETTAee OBl (FhTent o " ol it egtat ors, b nders,

[ubri cants, - di | el 5 0411 £ 2l 5910 nRBBAGS (£ ALY Yd e d'CeLbAga ageNt S,

enul si fyi ng agent dr spersing agents, “stabi['1zing agents, so Izl ng
agents ang,{ g1 @olxﬁeqptob%fe&abg éﬁgeef{fﬂ%@@rﬁs%pyhaw ORnACACEEYr €

dependi ng upon their dosage forns. n the case of using a

phar maceuth& YardARAHL bﬁ?s%liiﬂﬁe RSN bE] EHRES e (fI?roﬁ tiRdpeabent
treatment, the dosage of the conpound represented by fornmula (1) or the
crystall i ngvré@tidnt hereof is appropriately determ ned dependi ng on the age,
sex or body wei ght of the individual patient, the severity of the disease,
the condition tMobexampakedmytdlicand kermA darpbe abtddnedead folbows.

adm nistration is in the range of fromabout 0 . Olng to about 100ng per
day per aCempoimds(i) ik dypsoivedobagdhamolpandnrchaat tuigi rdret tatthe is in
the range of fromabout 0 . 0003 ng to about 30ngy per day per adult human.
The dosagesswhiyine sedmtidontis added ., difmpeecessany vitdbytadmeathyl ehkero

several tines daily. Were the conpound represented by fornmula (1) or the
cryst al | i heopeepaneharvwates akadtppresatrrgteHabauth48nkr RbouedP t@mrent

for the treatnent of dysuria, pharmaceutical conpositions can be fornul ated
by adni xi WHtR Siekzning, dhen bhe pixtare d¢ s§iERed, abra AemPeragucsnefirrent!y

both of active ingredients, wi th pharmaceutically acceptable additives such

as exci pi apRut &% FEatakpul 607 Cofeidr tolubPuEsnt Thefredkte T ddver BIXTVER¢t oni ¢
agent, preservative, wetting agent, | si fyin ent, dispersing agent,
st abi | i zi % Stgeted QEI%EFF‘PgFﬁg‘%&e 3 ﬁetqgfagg}lta%%l %(fplﬂrn?g?g?%

separately or concurrently in an oral or pareteral dosage form Were
separately fornul ated pharnmaceuti cal conpositions are used, the
conpositions nmay be m xed together with an appropriate diluent, and

adm ni stered sinmultaneously. Alternatively,where separately formul ated
pharmaceutical conpositions are used, the 10 conpositions may be

adm ni stered separately, concurrently or at different intervals. EXAMPLE

—— r 1 o - o b o . I



be understood, however, that they are not to be construed as limting the
scope of the invention in any way. X-ray powder diffraction patterns of the
present crystalline forns were obtained using an X-ray diffraction

anal yzer, RINT1400 (R gaku) which was operated at 30kV/ 100mA and usi ng
CuKa-ray beam Melting points were det®rnined using a nicro nelting point
apparatus MP-J3 ( Yanaginoto ) . The starting material, conpound ( Il )

was prepared according to the procedure as described in Exanple 2 in

W00/ 028

(2 a2 T B o e Zehtiing domy) oottt oy
2]-[4:(2-bron03e/t(1%9(|s)q:-a§'?ﬂ§'-n(ﬁ %BFHS/F(%%%&??’&@ &de(”fs.f%i?‘”& Compoutta
(1529 - R onVRe RO Dl Ol L N B i e (550) vas
Lenper at 678 tE LR Slfils P Rb b o hFR RORE G o EE ciRe A Bl
SOE o ey G5 O L ot BOBIAL o LTl Ao
SoaP T s EfEeT RIS VRIS b WBLR A6 BUAN? (89 SRIE kb plfy £ OV

pressur e QA1 fgiflgs product (27.8g) . A 15g portion of the crude
product was purified by colum chromat ography usi ng 400g of

ami nopr opyl si | igROGyéEALEN e FAa ORATE HARRMRINNIOL 1) tA¥sldniLifdye ethyl
(-)-2-(4-[2-[[ (1S, 2R) - 2- hydr oxy2- (4- hydr oxypl i enyl ) - 1- met hyet hyl ] am no] et hy
1]-2, 5- dicagt byl pdemexsi et dlyatBe { 4. 4D aciSe 2 S04 @ 101 EF- MR BEEK sl ad+ NVR(
CbC13 ) 8 ppm: O . 98 ( 3H, d, J=6 . 1Hz ) , 1. 33 ( 3H, t , J=7 . OHz ) ,
2 .18 ( 3Howm )in, tBe.X2ftay PdWwder )diffractitch cHartHf Hhg. 4 and®{ 2H, q,
J=7 . OHz ) , 4.50 (1H, d, J=5.5Hz), 4.61 (2H, s), 6.42 (1H, s), 6.69 (2H,
d, J=8.5K1)), cBygBallihe £poxrm/A bas(@hrakterss Gt pebkanpt a diffitydtion
(-)-2-14-[2-[[ (1S, 2R) - 2- hydr oxy- 2- (4- hydr oxyphenyl ) - 1- met hyet hyl ] am no] et hy
|]-2, 5- diemetlley ( eRe0 0L yJeguoes htosE By d@r, ot0l 21 i Ok, { Campayndbl. b), A8ndxdnd e of

et hyl 2- %4- (2-bronoet hyl ) - 2, 5-di met hyl phenoxy] acetate (23g),

(1R, 2S) - B ¥ddeanResse e dhiow® Arodig.diliis@mdbopyl ani ne (9.1g) and

N, N-di met hyl f oram de (56g) was heated at 100 C for 2 hours under a nitrogen
at nospher&) e¥ygtatbbie £91MPB hasrhararererifelc pepls akaidiffxaalgmp and
water ( 75g) were added to the reaction m xture. The organic | ayer was
separ at e@n93ed( 200 oty GeGFSe) 987 \Rasl@xtr dct-@d Wt 6. dditi dhaP ., Skdwid

acetate (9Qg)., The, conbi ned organic | gyers were washed 12 with water and
brine, d 'gld z&vér %&?dﬁ?rﬁ &1 fsé’t%év,n afd 49t é-ed. The sol vent was renoved

" To the resarEatrer i ag 25abEhAHE B85 ST (o har b ey o ogen
chl or 1 de 230l 0,140 1Rl Golih LAURS duch GAPIIIG Ak 18 fE 1 O

m xture was stirre room-tenperature for hours for cry i on.

The pr ecinpimli i o} | | ' i for 6
nour S | e o e o St A B Pof MR B S B s (o

d, J=6.| Bhystlalddne3Heotms)=7akdlZ)are? aldol §h’em§c%llg2 st#B1é, 3Mhes ) . 2
6-3 . 0 ( 5H m) . 4. 30 ( 2H, G J=7 . OHz ) , 4.50 (iH d. J=5 5Hz),

4.61 (2Hergstal 142 e( £6kms)A afdGDharl, etce UEéh G2 )owab1i8 tibld afd . gobdS (2H,
d, J=8.6Hz) Exanple 2 Crystalline formA of ethyl

(-)-2-[ 4np2dlintSpidped-tipdr,0dand are suitable for formulation.
- 2- (4- hydroxyphenyl ) - 1- met hyet hyl ] am no] et hyl ] - 2, 5-di net hyl phenoxy] acet ate
hydr ochl ori de
The compound represented by formula (I) of the present
invention exhibits an excellent Bs-adrenoceptor stimulating

effect and relaxes bladder detrusor muscle as well as increases

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



A m xture of 17.0g of conpound (1) obtained in Exanple 1 and ethanol ( 130g
) was heated at 70 Cwith stirring until it appeared to be a clear
solution. After insoluble nmaterials were filtered off, the filtrate was
cooled to 40 C, and seed crystals were added thereto . The m xture was
stirred at 40 Cfor 1. 5 hours for crystallization, and t-butyl methyl
ether ( 68g) was added. After the resulting m xture was stirred for 1 hour
additionally, the suspension was cooled to 20 C, and t-butyl nethyl ether (
58g) was added. The suspension was allowed to stand overnight at room

t enper at ur@Ved M G5 the reged of o3 KBar $readRentc o sHgwgia sugh ae
precipitated crystals were collected by filtration,and dried at 60C

over ni ght Bo+t 13y gPHEnasY od NFPNEANERSSs . 1Re Ehen £3%8 NP RGBT The
crystals were identified as cr staII'Ee formA %y an X-ray powder

Gi ffracti GF SIS . APUEPESRISndBiagRPF, a QY SHRGAOD \BRCEHBHR: | n

fig. 1. Ex le.3 | 1i f B of ethyl ,

(-3 2] 4 (2P RIS PRR so SR R HRR GRS SRty ISR HR) et hy!
- 2, 5di met hyl ph tate, hyd hl.ori,de A m xt f _1Q0 . d

(1) obt ar R84 TH AP e ChEd et RERR A2 oty tE YORY aRfr GRS aHOEA50UL)

heat t i I i until Lt d.to be. | | uti .

The sol ut rotoRetntsthels Sk G6H7 MebpathicTarSRG s PrnErfsioREnditha.  The
resultingﬁrﬁg}ne was imediately cooled with ice bath, and stirring was
continued for 7 hours . The m xture was all owed to stand overni ght at room

tenperature, and then stirred for 2 hours under ice cooling. The
precipitated crystals were collected by filtration, and dried at 60C

overni ght in vagua tempoutddPepiBsehtely bl aksrmiyeht tfg( &P the prdsd©C The
crystals were identified as crystalline formB by an X-ray powder

di ffracti anventliss San B uSedayiHeden rdid,§ 1R HondlmRatilcsl Wi vaSardady i n
fig. 2. 14 Stability test Stability test was carried out under a

condi t i onmeldisamenge falr GheC trwatedertt A iaysdraan Aehipiidrdd sdowml e 2
crystalline formB obtained in Exanple 3 and the anorphous form of conpound
( 1l) obmediedmentReheladecabhtachbeiterghe agshtsasugieraeniagruitsfniest
substances was determ ned by HPLC, and the changes in appearance were
observed. 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; f.-adrenoceptor agonists such as
clenbuterol hydrochloride, formoterol fumarate and the like:
oi-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 agonists

such as capsaicin, resiniferatoxin and the like; vasopressin



Tabl e 1 Exanpl e 2Exanple 3 Crystalline formA Crystalline form BReference
exanpl e 1Storageperiodlnitial7 dayslinitial7 dayslnitial?

daysResi dual per cent age10010010099. 910040. 0Col or - Appear anceWi t ewhi t ewhi t ewh
ite |l esstannish The results are shown in the above table 1. Crystalline
forms A and B of the present invention8 ndicate no changes in appearance
and have excellent storage stabilities as conpared wth the anorphous
conmpound (I1). 1 NDUSTRI AL APPLI CABI LI TY The conpound represented by fornul a
(1) of thejfresent i nvention has an excel |l ent (33-adrenoceptor stinulating

ef fect and %eRERUELENeFLEFUDhapsiasmaniass 8. QPCnaLPOBndBE 1 IfEkfid8 and
is useful as a nedjcament . The conpound represented by fornula (I ) of
t he presefAfdi Fhentiked: itas adnenggep toryanipppad sgsopech yasiamsarl dsimbt ai ned
in high purit a convenj ent rification 15 procedure, and therefore
is suitabPEapgpggo QﬂEin%oﬂggPpﬁﬁp'Mﬁ%ﬁﬁﬂﬁiﬁ'PﬁézﬁﬁFﬁwﬁﬂéﬂz°Sinr
crystalline_forms A t he esent invention have excellent storage
stabiliti ELFFER B0 FPS: €58 minBhenE e b EECeRNQTaRBORLF EARUETY or
fornU|at|8Q'bac£gfen and the like; serotonin receptor antagonists such

as REC-15-3079 and the like; dopamine receptor agonists such

as L-dopa and the like, or dopamine receptor antagonists;
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 foramedical treatment, various dosage
forms can be administered depending upon their usages. Exemplary
dosage forms include powders, granules, finegranules, dry syrups,
tablets, capsules, injections, liquids, ointments,
suppositories, poultices and the like, which are administered
orally or parenterally.

Pharmaceutical compositions can be 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 1ike, according
to a conventional formulation procedure depending upon their

dosage forms.
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CLAIMS 1. A conpound represented by formula (1): HO/ / O-CO2Et HC (I~ N
OHH2 Acrystal of a conpound according to claim1l. 3. The crystal
according to claim2, which shows an X-ray powder diffraction pattern

havi ng characterlstlc peaks at a diffraction angle (28 t 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 claim2, which shows an X-ray powder diffraction pattern
havi ng characteristic peaks at a diffraction anglg (28 t 0.1 degree) of
7.3, 10.1, 12.2, 14,6, 15.9, 16.0 nd 21 egr ees

phar maceut i cal c&HpBE?t?QﬁF\ﬂfl ﬁlﬁgdﬁﬁgéﬁﬂ?%%§Q£+99ﬁ:FQ@PPﬁdFé@Peﬂf the

conpound according.to an phar naceut i cal

conpositioRrgggngﬁﬁgep ?ﬂFSa m?%+c?% E??%ET%%Ft E? © pbrFags ot i
e RSB gy §¥”§”£ra%??véffat ' 2@@?&4@5&1 LBl
socor o ERSBNEDS, ShafbatiFdrh Ukeua il Forbn O PROHBR 96T B0 1,
poIIaklurlgr body weight of the individual patient, the severity of the
disease, the condition to be treated and the like. A typical
dosage for oral administration is in the range of from about
0.01lmg to about 100mg per day per adult human. A typical dosage
forparenteral administrationisinthe range of fromabout 0.0003
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.

Where 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
actlve 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,
eﬁulsifying 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 are used, the



or urinary incontinence. 9. A nethod for treating pollakiuria or urinary

i nconti nence, which conprises adm nistering a therapeutically effective

anount of a conpound according to any one of clains 1 to 4.
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X~-ray powder diffraction patterns of the present
crystalline forms were obtained using an X-ray diffraction
analyzer, RINT1400 (Rigaku) which was operated at 30kV/100mA
and using CuKo-ray beam. Melting points were determined using
amicromelting point apparatus MP-J3 (Yanagimoto). The starting

material, compound (II), 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)-1l-methyethyl]amino]ethyl]-2,5-dimethylphenoxy]
acetate (Compound(II))

To a mixture of ethyl.2—[4-(2-bromoethyl)-2,5-dimethy1
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.
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I mimnn /\
: PB4§'h ojlvent was removed under reduced pressure to afford a crude

product (27.8g). A 15g portion of the crude product was purified
by column chromatography using 400g of aminopropylsilicagel
(eluent: dichloromethane/ethanol = 20/1) to give ethyl
(-)-2-[4-[2-[[(1S,2R)~-2-hydroxy2-(4-hydroxyplenyl)-1l-methy-
ethyllamino]ethyl]-2,5-dimethylphenoxylacetate (4.48g) as a
colorless amorphous.

1H-NMR(CDC13)5ppm! 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, q, J=7.0Hz),
4.50 (1H, 4, J=5.5Hz), 4.61 (2H, s), 6.42 (1lH, s), 6.69 (2H,

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

Example 1

Ethyl (-)-2-[4-[2-[[(1S,2R)-2-hydroxy-2-(4-hydroxy-
phenyl)-1l-methyethyllaminolethyl]-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 agqueous layer was extracted with additional

ethyl acetate (90g). The combined organic layers were washed
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The solvent was removed under reduced pressure, and the residue
was dissolved in toluene (38.5g). To the resultant solution was
added dropwise 30 weight percent hydrogen chloride solution in
ethanol (6.1g) under ice cooling, and the resulting mixture was
stirred at room temperature for 2 hours for crystallization.
The precipitated crystals were collected by filtration, dried
at 60°C for 6 hours in vacuo to give 15g of compound (I).
lH-NMR(DMSO-d6 )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, q, 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 2
Crystalline form A of ethyl (-)-2-[4-[2-[[(1S,2R)-2-hydroxy
-2-(4-hydroxyphenyl)-l-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 70°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-butylmethyl ether (58g)
was added. The suspension was allowed to stand overnight at room

temperature, and then stirred for 3 hours under ice cooling.
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at 60°C overnight in vacuo to give 13.0g of crystals.
Melting point: 194-196°C

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

pattern was shown in f£ig. 1.

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

A mixture of 100mg of compound (I) obtained in Example
1 and ethanol (245nL) and tetrahydrofuran (450ulL) was heated
at 75°C with stirring until it appeared to be a clear solution.
The solution was cooled to 40°C, and tetrahydrofuran (1.6émL)
was added. The resulting mixture was immediately cooled with
ice bath, and stirring was continued for 7 hours. The 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.
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Stability test
Stability test was carried out under a condition of storage
at 60°Cforcrystalline formA obtained in Example 2, crystalline
form B obtained in Example 3 and the amorphous form of compound
(IT) obtained in Reference Example 1. The residual percentage
of test substances was determined by HPLC, and the changes in

appearance were observed.

Table 1

Example 2 Example 3

Reference example 1
Crystalline form A Crystalline form B examp..e

Storage
Period Initial | 7 days Initial | 7 days | Initial | 7 days

Residual :
percentage 100 100 100 99.9 100 40.0
Color-
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
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procedure, and therefore is suitable for commercial production.
Moreover, the particular crystalline forms A and B of the present
invention have excellent storage stabilities, flowabilities and

handling properties, and are suitable for formulation.
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CLAIMS
1. A compound represented by formula (I):
HO O~ _-COEt
|G UG QI
Y N
on
2. A crystal of a compound according to 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 (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 pharmaceutical compositionwhich comprises, asanactive

ingredient, a compound according td 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
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9. Amethod for treatingpollakiuriaorurinaryincontinence,
which comprises administering a therapeutically effective

amount of a compound according to any one of claims 1 to 4.



