; vwe3eBUBR. $64T<C0 1 DESCRI PTI ON CRYSTALS OF HYDRCMYNOREPHEDRINWWH wumunwmw
DERI VATI VE TECHNI CAL FI ELD The present invention relates to ethy

[2-][ (1S, 2R) - 2- hydr oxy- 2- (4- hydr oxyphenyl ) - 1- met hyl et hyl ] *G00002*
am no] et hyl ] - 2, 5-di net hyl phenoxy] acet at e hydrochl oride and in particul ar
crystalline forns thereof, which have (33-adrenoceptor stinulating effects
and are useful as a nedicanent for the treatnent of poll akiuri I

i nconti nence. BACKGROUND ART Et hyI T]mm!, ’umlu”ﬂ' MHL
(-)-2-14-[2-[[ (15, 2R) - 2- hydr oxy- 2 g drox henyl ) - 1-net hyl et h

yl ]-2,5-di net hyl phenoxy] acetate P §PB EALOH by formula (I1): FK)/‘?””*
O-CO2Et ~ I (Il) N H OH has been disclosed in W00/ 02846 by the present
applicant and is iGREFALS |Gfo i RRSHPOIPRE PHERRING npRAPHEYE been known to
have an excel |l ent (33-adrenoceptor stinmulating effect and is useful as a
medi canment for the treatnment of pollakiuria or urinary incontinence.
Compound (I1) exhibits excellent therapeutic activities for the treatnent
of pol | akPEFHHIGALUFIEEPY i ncontinence, while 2 it could have been

produced only in anorphous fornms by the_ preparati on nmethod _as described in
W00/ 02846. ForTB?oEE%?ﬁﬁtth%V%ﬂB+ﬁﬁoE§l€5ﬁﬁoﬁﬁdeFPV} (nla2sbBstantially
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unexpect e salt of conpoun
ethyl (-)- 2n&gn{2ngﬁéés 2R) - 2- hydr oxy- 2- (4- hydr oxyphenyl)

-1- et hyet hyl ] am no] et hyl ] - 2, 5- di net hyl - phenoxy] acet at e hydrochl ori de
represented by fornmula (I):
BACKGROUND ART
Ethyl (-)-2-[4-[2-[[(1S,2R)~-2-hydroxy-~2~(4-hydroxy-
phenyl)-~-1l-methylethyl]amino]ethyl]-2,5-dimethylphenoxy] |

acetate represented by formula (II):

O._-CO,Et

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 fj-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



HO/ / O-C02Et ~ 1 HA (1) NH OH can be obtained in the formof highly
crystalline solid. Mdrreover, the present inventors had investigated
crystals of conpound ( I ) , and found that crystals of the present

i nvention have surprisingly excellent storage stabilities and are useful
for a drug substance. Based on these fid ndings, the present invention 3
has been acconplished. The present invention therefore provides: (1) a
conmpound represented by fornmula (1): HO/ / O-CO2Et HCl (I) NHOH (2) a
crystal of a conmpound according to the above (1); 3 ) the crystal
accor di ndtt rHE dvite Reen \PHPRered hoRsY adnXFQF rE QRS Rt thh
pattern having characteristic peaks at a diffraction angle (28 t 0.1
degree) BFepagatignpymetbod agsdescyibgd i WOQRH02946- d@@?e%%o%@req naft er,

referred to as "crystalline formA"); ( 4 ) the crystal according to the
above ( 5hp \ARQEPIAtshsCcURPOLRdy (Fddddm ot f ERRELABR1BALY e MRV P
characteristic peaks at, a diffraction_angle (2At 0.1 _degree) of 10. 1,

7.3,

12.2, 14tgoupgegomepyyifficat innsbeps hgy Q&%PFﬁ@P%FﬁQf quﬂ@&?%h to as
"crystalline formB"); (5) a pharmaceutical conposition which conprises, as
an aot | vaS AAFEAFEAE ta F ATHG GOHg EOLRy DERBABRTLARS A% Y 1) o
4): (6) .th h tical it] di to th b , f th
{1 bt wonittgr Ao Y e G PRarSE FRe ol RBREES CRPPRoRRa et or
i ti |l akiuri : ¢ L 1 Lok ; ti
| or e ohfsasEeAckRrg AR, NOUNd NGRER, <l PATRGES WSafialdl £°L1 )

f i f L f th
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i nconti nsﬂﬁe{ieé’ﬂgaig)th% A Bt '@ thE Rt R EH!{;L@E&HBE@_K& dﬂ@;. .
i ncontinence, which conprises aéﬁ1n|ster|ng~a herapeutlcéf y e ctive
anbunt OkhareOTROWNHRECELH RJ nlo¥eaANERME o dopARRY q (1) Wi dihas

satisfactorystorage stabilityandisusable as a drug substance.

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-phenoxy]lacetate

hydrochloride represented by formula (I):

HO O._CO,Et

: N
H
OH
canbe obtained in the formof highlycrystalline solid. 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



BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is an X-ray powder diffraction
pattern of crystalline formA of conmpound ( | ) obtained in 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 diffraction pattern of
crystalline formB of conpound ( | ) obBained in Exanple 3 where the
ordinate shows the X-ray intensity in cps and the abscissa shows the
diffraction angle in 2A. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON A
conmpound represented by fornula (1) of the present invention, and the
parti cul arhas yseen | ageofpthsh@dand B t hereof can be produced as fol |l ows.
Compound ( I I ) , which is used as the starting material of the present
i nvention, can HEherepesenti hnapdEpeputhebefereyPFABiRASWN procedure as
descri bed in WO00/02846. Conpound (1) can be obtained in crystalline forns
by reactinglh solagmpomrgt repgrrantgd (BY )EQFmaka abb} opri ate organic
sol vent, with hydrochloric acid or hydrogen chloride. Exanples of the
ent_enpl oyed in bo Co,Eeaction include ethanol,

organi ¢ soly

car boxylic aci ter*_s such as yl dcetate and the like( hydrocarbons
such as tol U|- @

sol vents can be used eithher ~Si ng

onitrile*HAY the I i( e . The organic
3 y Oor as a mxture of two or nore sol vents.
The source of HCl cgp bd'used in the form of hydr ochl ori c

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

(6) thepharmaceuticalcompositionaccording1x>theabove(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



acid, or a solution of the above organic solvent into which gaseous

hydr ogen chloride is blown. The reaction of conmpound ( Il ) with

hydrochl oric acid or hydrogen chloride takes place i mediately. The tine
required for crystallization varies depending upon crystallization
conditions such as the amobunts of orgénic solvents and HO enpl oyed, as
well as the crystallization tenperature and the like, and it takes
ordinarily about 1 to 24 hours. Preferably, the crystallization is carried
out by stirring the reaction mxture at a tenperature of about 0 to about
30C f or Pollakeluiiae O IpiRAT el eeoppbinence) . amdcrystal | i zati on of conpound
(1) thus obtained, froma suitable solvent provides crystalline forns A and
B, whi cH %F e atirtped tfiogut Beat i Hg tRalliakd Yokh 8T 31 I 4UAGORLANENER - t he
present invention. For exanple, crystalline formA can be obtained as

f ol | ows Whighpeanarises) adninksiing i g dirrReundalhieatffi§ctang to the
resulting solution is added, if necessary) t-butyl nethyl ether,

i sopr op@RiUNYy Afatte compPounteAEEPELAPE 6P aBBLRRYPE Fhghalevso (&)witeh
stirring, then the mxture is stirred at a tenperature of about 40 to about
50 C forl4) to 6 hours. Thereafter, the mxture is stirred at a tenperature
of about 0 to about 30 C for another 6 1 to 6 hours to provide
crystalline formA Crystalline formB can be obtained as follows .

and to trramndeRtPRfoN e fef BERRRERT, | CLa Y et Tahyarof uran ot - abou
2bout 10 & for 1 o 1o Rodt £ ato, PRRSEF, A Er 4 FHREL TRR R OV Vi e
char act SC R HTY R A 0 cmioltia T UBEARER, B KRBt R " 8r Yot on
it a i iectrahRRipBors by U Bnclfiey T bpgadd giRciBhbishe ool

2, 15{5hovﬁs$ ,th@ d:ihéfl?&ﬂtfgnesaﬂl DL ees 25 shown in fig. 1; and ( 2 )

crystalline Torm B has characteristic peaks at a diffraction angle ( 28t0 .
1 degree ) of Fig. 32 18 .ard, XlZay 2powdér. ®iffdédctish, phiterth , 08 . 7
and 21.8 degrees as shown in fig. 2. The crystalline forns A and B of
conpounctrydtal iaie Forst Brefl cdmpouhdidrl) pbthanadein Gxlinip s whekeas 25C
60% relative humdity and the like for a long period w thout changing their
cryst al |thee ofrdims t eastiowsethe SO- 1waAe mind&@nsi tyt abl eps Hral chesabbkbiaeaf ornms A
and B have excellent flowabilities and good handling properties, and are
sui t abl esHaws frendaf foamctIte angpeuin 2@presented by fornmula (1) of the
present invention exhibits an excellent (33-adrenoceptor stinulating effect
and rel axes bl adder detrusor nuscle as well as increases the vol une of

bl adder. Therefore coqxound é I % of the present
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



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 uri®ary incontinence andthe |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
dysuria. Exanples of such a nedi canent include anticholinergic agents such
as oxyburg¢arhinpdieehide ieddannlopcasbpxy LAgdreta|aiters susht af Rltiel
darifenacin, fesoterodine, trospiumchloride, KRP-197, YM 905 and the |iKke;
snmoot h n@setatpantkihesl kg hhydrpcardeases agaschebpene aft thRel thsee;
(3z-adrenoceptor agonists such as clenbuterol hydrochl oride, fornoterol

f unar at e2GRYOPHET FigE@:nda'FIP@ ddken 692 24% ﬁP%f)én§l§cq?rh§e HSgG e
hydrochl ori de, R-450, GWM5I| 5524, ABT-866 and the |ike, estrogen

prepar at FARELEUCE 8§ BoRilHGHEEd OfstVOgEK, MOLE iSOLVeddtS-adi ol and the Iike;
central nervous  system agents_such _as antiepileptic agents, antidepressants
and the like sEEﬁy%%u‘T?ﬁ’ g’rfaﬁpﬁe?a‘i‘&?el‘ﬁieﬂe%gcﬁhéggﬁﬁfﬁ gﬁﬁ})@d&fﬁ%@pﬁw and the
i ke; neurgkinin receptor antagoni sts such as TAK-637, SB-.223956, AZD- 5106
and i he PPRE: S5 SSLREHPE M U 2DRLR BFPCaaF ST ek 3158 WOASH FREPPUK(S. 5.
ABT- 598, . WAY- 151612l and .t he | blite vani |l oid receptor agonists such as
capsai ci RYSF8SPRi FEFRFILeN 18nB1ONE I i ke; vasopressin 8 2receptor

2 enocept oA SBoh SR <Y et (I kA PR L bRECT Ak o
naf t opi dj i SIRA; Z0Si i N, phd OUXRS I 507L
and tﬁe P&Egbb%%\Bkﬂ%g%ggté o?éiégﬁﬁ%s‘g%‘gésﬂ%‘ﬁ@%&%g%bf'lélﬁ‘]é and th%%lﬁklgé

Ser ot oni BokeGaptHa PIH AN St Sasliel afefdaikhy 3Qp9nantkydiani idait dapani ne
receptor agoni sts such as L-dopa and the |ike, or dopam ne receptor

ant agoni gbgaidnbhal lstichl GLAAHY SEHEnBS BESbaghntcr eodRleat saryaist s such
as sulplatast tosilate, norastem zole and the like; NO synthase inhibitors
such as simpheikdr,baprwéen asdthdectykeallizatitos asempérasung snd the

phar maceut i cal conposition conprising the conpound represented by formul a
(I') or thekeryahalit nekies ordiiharedl dlboutnediocak howns ndhtefenarious
dosage forns can be adm ni stered dependi ng upon their usages . Exenplary
dosagef othei priysdeljdwddiongdsn waay ifeidheudr dvulsdsimiriysy rilys  read ians,

capsul es, injections, liquids, ointnments, suppositories, poultices and the
| i ke, whinditare adinentesmperatural P§ abophrBnteraPeyt PHaF rEReut i tIb

conposi tionscan be fornul ated by adm xing, diluting or dissolving with

appr opr i BEBTEhAPnREOYLALaICoORRFUS dd )such as exci pi ents, disintegrators,

bi nders, lubricants, di Luents, buffers, isotoni ent s reservatives,
wetting agent s?egi‘?ﬁ%iaflsu}ﬁﬁﬁiz}:&&?g,c?ﬂ‘%?)‘é’?@i(]nlg) géélﬁt gPtEPQB(ﬁH e @
agents, sol ubi li.zi ng. agepts and.the |ike  .accordin Q ony. I onal

fgrrml at 8 BL’&Eeﬁ%?’Eg’dgpﬁeWN 0 5FY SR oggﬁggf%rar?g; B Y;Sﬁ?éﬁht e case of
using a r ' iatsi r i j f di cal

T eat mont RS pet Hesh iRk SHYIRARAR el e Bl Y P e s e
crystal |l ipgef@5@s t hereof is appropriately determ ned depending on the age,
sex or body wei ght of the individual patient , the severity of the disease,
the condition Fgrhgdmid edrpsfal Denbiderm AchuiLabtd0s88asity1 xdwd .

adm nistration is in the range of fromabout 0 . A ng to about 100ng per
day per admpbundmen).id dikdiciatedanagehbnsl paddat efelt ity angt tatttm is in
the range of fromabout 0 . 0003 ng to about 30ngy per day per adult human.
The dosagesuTay nlges Gt TostierRited, $fmgiceseardl, vt diedtybmeshyfl elteert 0
several tines daily. Were the conpound represented by fornula (1) or the
cryst al | isepiropamotlherandtds atsadtempemmtbimatofoabwiit M Grtet Aboulreil danent

for the treatnment of dysuria, pharmaceutical conpositions can be fornul ated
by adm xwddghseparatieby taeh tife adixituee hgrediemd aton hemperagurerfurrent|y
both of active ingredients, with pharmaceutically acceptable additives such
as exci pabott ¢0 sicbbgnat 0°, C Fomdérto bubenrsntThedidafder,, bhefrekxtumt oni c
agent, preservative, wetting agent, emulsifying agent, dispersing agent,

st abi | i zilsgs byened abhuténperatungafi ahadtthéo akeut 393 GiarmreErex
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. EXAVPLE The foll owi ng exanpl es, reference exanples
and test exanples illustrate the invention in further detail. It is to be
under st ood, however, that they are not to be construed as limting the
scope of the |nvent|on in any way. X-ray powder diffraction patterns of the
present crystalline forns were obtain€d using an X-ray diffraction

anal yzer, RINT1400 (Ri gaku) which was operated at 30kV/ 100mA and usi ng
CuKa-ray beam Nblting poi nts were determ ned using a mcro nelting point
apparatus MP-J3 Yanagi moto ) . The starting material , compound ( I I ) ,
was prephr kg QCEBPHFnﬁotBrPHédBr6€§§Gﬁél&§3d%§éFiBed in Exanple 2 in

W00/ 02846. Reference_Exa

(-)-2-[4-[2-] [%{SSER}lénﬁ%?HW ?a(ﬂbﬁyBPBﬂlbﬁ@n‘W yEal ey GMMRQERA noj et hy

| 1-2,5-di pet hyl phenq acet ate (Conmpou Q a mxture of ethyl
AT Lﬁﬁ%ﬁ%@ 1o BR mtiand DAoL O sebbArefraapyydes heatlngy,
gé?etzjszjl‘%ég g%ﬁ h((algrﬁl’{]le’?%bﬁ 09%5%%4?%%%55&52 lfor‘?ﬁr}}(?rdg i rred
at 100 C a _ni.trog at mpsphere. After (o]0] ng to room
t enper at‘ﬁ{ ab@tuljfyl‘t]cgtget‘ﬁf (ff@&)glélr?d \E/\;ﬁfeerm%%gﬁfev\éﬁe %\Eﬁ’éﬁegoattﬂé"
t t | T

aver wasCRRpratigd i pRORAT Eronar by BB ER Y Fopr st A e

th t d b ly, d d
codtum TYEFaLIE %%gf-‘{“i?eé“ Thﬁ""‘sﬁ{viﬂt oS Tenpvod under reduced |

pressure to af.f.ﬂ% n%r gﬂﬁé A(ar?gB'oﬁﬁoﬂlBouﬁ‘d](f{@ogﬂﬁ% ocm:aQ.netc{'e crude

product was puri ronat ogr aphy Usin

am nopr ogyh saé aa@a%llf(i%husptthéiuc @h&m@%&@@%@ aﬁfﬁkactz%l-%eéles Ggve ethyl
(-)-2-14-[2-[[ (1S, 2R) - 2- hydr oxy2- (4- hydr oxypl i enyl ) -1- nmet hyet hyl.] am no] et hy
1']-2,5- dé;lﬁ@&rﬂﬂrﬁ"@f@W]:%?ﬁb@We@di@@l‘a@%16nC@h85:|t§S§faf@§phPlb§1d 2:
1H—NNR(CDC13)8ppn1 0.98 (3H, d, J=6.1Hz), 1.33 (3H, t, 2 . 18 (
3H, s ) (1Pcrydtalilhe formA Ras charactr{istc prakséht a A ferddtion J=7 .

OHz ) , 4.50 (1H, d, J=5.5Hz), 4.61 (2H, s), 6.42 (1H, s), 6.69 (2H d,

J=8. 5HZ)an@1€8(2{eH:Lch SHegfe@) 62H3.9, 11~ 6hiz). oExanapke 1sEEhyls. 4 and
(-)-2-14-[2-[[ (1S, 2R) - 2- hydr oxy- 2- (4 hydr oxyphenyl ) - 1- met hyet hyl ] am no] et hy
I]-2, 5- d20reé hgepheasxygd sbewat énhfdgochlt oande ( Conpound(l)) A m xture of

et hyl 2-[4-(2-bronoethyl)-2,5-di nethyl phenoxy]acetate (23Q)

(1R, 2S) - p2 hgawsbaddriasheerm #eh«'\w chpragitiesdstdoreaknat(d d.n.g)frmlon

N N-di net hyl f oram de (56g) was heated at 100 C for 2 hours under a nitrogen
at nosphexRg 1 af(28+ 0 doflegree b afodrdt difheraldr @, et i) 18c8tate. ¢, 180§) and
water ( 75 g) were_added to the reactign m xture. The organic |ayer was

separ at %Al ?h@eﬁﬁﬁﬁﬁugsl 5}98an\/§1§ E%Braéted with additional ethyl
acetate (909). ng%r%r%r{%lq ne %grn% CA angggf \é\%gn%ovl\lla%. Ffl) can be stored

at ordinarily storage conditions such as 25°C, 60% relative
humidity and the 1ik¢ 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 P;-adrenoceptor stimulating
effect and relaxes bladder detrusor muscle as well as increases

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



12 with water and brine, dried over sodiumsulfate, and filtered. The

sol vent was renoved under reduced pressure, and the residue was dissol ved
in toluene (38.59) . 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 réomtenperature for 2 hours for
crystallization. The precipitated crystals were collected by filtration,
dried at 60C for 6 hours in vacuo to give 15g of compound (). 1 H NWR (
DMSO-ds ) b ppm: 0. 98 ( 3H, d, J=6 . 1Hz ) , 1. 33 ( 3H t , J=7 . OHz )
, 2 . 18 inwntion cap bepused3fors hhe treapuent of (dgpurip sugh a0 ( 2H,
q, J=7 . OHz ) 4.50 (1H, d, J=5.5Hz), 4.61 (2H, s), 6.42 (1H, s), 6.69
(2H, d, lefsllalil)ur%avsuer}naréf) icomtipepcy in-gtiey rapeanpf e NRIEOPSt al | i ne
formA of ethyl (-)-2-[4-[2-[[(1S, 2R)-2-hydroxy

- 2- (4- hy ROYSPREHG13 - 1- REERPELRYC] arﬁlrﬂﬂctqrhqu‘-wfsnathevhyl nERENSLA-acet at e
hydrochl oride A m xture of 17.0g of conpound (I) obtained in Exanple 1 and
et hanol (uq%'@@l%\ﬁéaﬁéaFed:YeﬁtoﬁP@% ERTQRiF PTRF UM FYSTLtdppeRTORico be a
clear solution. After insoluble materials were filtered off, the filtrate
was cool e%lrtécﬂéecpré’ﬁd:asté‘éﬂ-sc'r yE?%?Ea%?ehé(@&é&rtolP&i’et%‘ ThRenibikere was

stirred at_40 C for . 5 .hours for stallization, and t-but met hyl

et her ( %O%Ehﬂa%iaeélawﬁat et "%IIH%BrFrP?FMr’é‘Ciﬁést@%f‘r‘?ee%n%Pel hour
addi ti onal | t he suspension was cooled to 20 C, and t-butyl methyl ether (
58g) was d. The suspension was allowed to stand overni ght at room
tenperature, and then stirred for 3 hours under ice cooling. 13 The
precipitated crystalsmere coIIected byfiltration,and dried at 60C over ni ght
in vacuo to gi t t 4- T rystal s
were identifie as c i % o%‘arrﬂ1 yﬂggfo%%%ya ((]:)I\a)de:fggﬁfef ggt%ie%%

anal ysi s 1nvAéh12<.[c51§3éaBOB\QQfséH ff Facd G @r OAL LS Bor\‘i@§n§9%ﬁ witd bdotherExanpl e
3 Crystalline formB of eth

(-)-2- [4rﬁédiééxﬂél@@oﬁhyﬂéoweatxﬁén{aysfoaygbgmxl )Eikaﬁ{FE.EXéGBEEYEh%K' go] et hyl
] - 2, 5di et hyl phenoxy] acet at e hydrochl oride A m xture of 100ng of conpound

(1) obt ainnsh ¢amdna i &1L ddenth #©f dYas ol n o lag etttk tﬁmwbgFuh@ynﬁﬁ50uL)

was heated at 75 Cwith stirring until it appeared to be a clear solution.
The sol uthydroesl aobded poogdeerind hedrabillopideantbllt6rbiiinaes added. The
resulting mxture was i mredi ately cooled with ice bath, and stirring was
cont i nuedidwiféndwin s festtenuddneg e twaspaumogletiorbdgt HRP -OVEF NYYROO0&t room
tenperature, and then stirred for 2 hours under ice cooling. The

preci pi t &ndl &hpsthike nesmosdin ebusaley Helaxantonsuahd af | fdaypxede
overnight in vacuo to give 60.5ng of crystals. Melting point: 177-179C The
cryst al s hgdroghjeonide capdstiee yktke 1 ifre atliFemorepfoan agonists such as

clenbuterol hydrochloride, formoterol fumarate and the like;
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 1like; neurokinin receptor
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




X-ray powder diffraction analysis . An X-ray powder diffraction pattern was
shown in fig. 2. 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 Exanple 3 and the anorphous form of conpound
( Il ) obtained in Reference Exanple 18 The residual percentage of test
subst ances was determ ned by HPLC, and the changes in appearance were
observed. Table 1 Exanpl e 2Exanpl e 3Reference exanple 1Crystalline form
ACrystalline form BStoragePeriodlnitial7 daysinitial7 dayslnitial?7

daysResi duEPFEPECKHIFIATLTNDSNCDFE Je6802DTrESsSILoY. - APl 3N e WA dAAIE08WHI t ewh
ite |l esstanni sh The results are shown in the above table 1. Crystalline
fornms A aanfl Bhef like:presadrenpgept oo an tagent et neuwttarge samsudppeéar, ance
and have excellent storage stabilities as conpared with the anorphous
conpound YH3p1d3NDRSTRPRE CARPLY B ATy teKRa 206 3P0 RTER F @Pi s @AEBEOBYDE or mul a
(1) of the present invention has an excellent (33-adrenoceptor stinulating
ef fect arfd-4HEISFeuPIO-850Lt 2BA B ILdikieur FABBrrefeREPY 490G sHEHER, and
is useful as a_nmedicanent . The conpound represented by formula ( I ) of

the presétit PAEHELANASRE hiiRi St iHRCeR e dfagonists such

as REC-15-3079 and the 1like; 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, fine granules, dry syrups,
tablets, capsules, injections, liquids, ointments,
suppositories, poultices and the like, which are administered
orally or parenterally.

PharmaceuticalcompoSitionscanbeformulatedbyadmixing,
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.



and can be obtained in high purity by a convenient purification 15
procedure, and therefore is suitable for commercial production. Moreover,
the particular crystalline forns A and B of the present invention have
excel l ent storage stabilities, flowabilities and handling properties, and
are suitable for formul ation. 16 CLAI®S 1. A conpound represented by
formula (1): HO/ / O-CO2Et ~ 1 . HO (1) NOHH 2. Acrystal of a conpound
according to claiml1. 3. The crystal according to claim2, which shows an
X-ray powder diffraction pattern having characteristic peaks at a

di ffraction angll® (the capelofagiad) agpharmaceyt pcal campgsibionoistheg 4
and 20.6 degrees. 4. The crystal according to claim?2, which shows an X-ray
powder di fEGeR{N brlpeaneken HoA iy gﬁeﬁtﬂ@nﬁea@%@%a&q Pfa&heon
angle (28 t 0.1 degree) of 7.3, 10.1, 12.2, 14.6, 15.9, 16.0, 18.7 and 21.8
degrees. SOMPYH rkaRIAIHICE MhdATNR WHi)cRTcSher FE¥stad liReagorne

i ngredient , a conpound according to any one of clains 1 to 4. 6 . The
phar naceutm{%e%rﬁﬁ)élpﬂr%’r&é&&léﬂ AgtesmipgAnderenddpgt PR thef9fenfesf

ol l aki uri a urin ontinen nedj canent for treatin
p0||ak|u“qg'%pqg}wﬁa t o the 1n51v1ghaf\patlent 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 administrationisin the 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
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 are used, the



i nconti nence, which conprises, as an active ingredient, a 17 conpound
according to any one of clains 1 to 4. 8. A use of a conpound according to
any one of claims 1 to 4, for the nmanufacture of a medi cament for treating
pol I akiuria or urinary incontinence. 9. A nethodfortreating pollakiuria or
urinary incontinence, which conpriseslOadnministering a therapeutically
effective anount of a conpound according to any one of clains 1 to 4. . A
CAL(9.AF(9. AT A9 r. ALLA A AN AL As T AL ALUL AL AL?2C ANCA; (5 K BQ af |
ZVXo~yt oje [V]ca] ca] ca] cal ca] ca] ca] ca] cal ca] cay caU] ca] ca] ca] ca] ca] ca] cal ca
] ca] ca] G MR Y XY SAPERF SIS TeParatisdypnppncurrently or
Y[ O{vqgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cal] ca] ca] ca] ca]ca]c
a] ca] calda Y eeqmta) riea{@EI cal ca] ca! #! su*c# a
rrrs"tr#og(e(**{,,%. }xsnid_Z]]]ca]ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]cal$. & .013354V44444%
b5555; 6, 7771 9n9; <R==;
?>7?} ’7ATI§L3>(}7’\>?%PrﬁEH Z]]]ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca] ca]ca]ca] ca]ca]ca]calc

a) cal cal cal cal gl C@!,fﬂ,v%ﬂgale&a Gl cal £al B OUELEES GG

KMKKKKKKRLZL L

ca] ca] cATRHCA AT AIAALA] CHPC AT Ko EAPAf Ae] a1 CRT A AT RANKREBO!PY P
>Ph PPPPPPP )I 3 ) R

SVS} xsni o? ca caé ca]rﬁca A rc’a]tgla ca ca'] céﬁecé’féa]tSaPcaf%féé‘]JSS] 85] cajcalc

g]\/gﬂ(gﬁ} E&E](Tﬁ cal] ca &%dégp]] c(g’% g&} c?]%g? g%i] ca]rcyfca% Q]DEZ]DEZ]DCSX(:?]ECM cajc

i‘%&?}gfﬂ Ci‘]lgﬁ}])r%?"ﬁf] 00 & () - sslf%?/(]r%a() Eepatial ?’)(}’f the present

10908 (Jerffd 1@ % drmd O e ( bbtiinbE0UE ik 'ad (4098 (h1eELA0WEn() -, !
1099 T& ()-10%& ()-[i xnbC$10% 10%&' ()- 10T 10T 10T99L! 10%& () -
Y710% & dn)ar 1y YREND -4l X RHB52k)- which was operated at 30kV/100mA
dEmbC$10%.- ' ' 109 & ()-'L# '10%& ()-f!109& ()-LMLO%& ()-L 9409%& ()-L

and using CuKa-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 WO00/02846.

Reference Example 1

Ethyl (-)-2-[4-{2-[[(1S,2R)-2-hydroxy~-2-(4-hydroxy-
phenyl)-l-methyethyl]amino]ethyl]-2,5-dimethylphenoxy]
acetate (Compound(II))

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 (459) 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.



% 0%k ()-ZSTUVX~sh] >$10%10%& ()- 10 10 10L4M 109& ()- L-'!'10%& () -

,L-" 1109 ()-")!'L-" 1 10%EE& () -' Xoa@] >$10% | LGLOY&' () -:!

| LGLOY%&Xuxu& ()-:1LGLOYK& ()-:110%& ()- 109%& ()-F 10%& ()- *>\]~dE:/ 10
10F$10%& () - $F$10%& () - $F$10%& () - SF$10%&' () - SF$109& ()-$° | LGLO%&' () -:"_aFh

xY:/ 10Ls!'10% & ()-"1110%& ()-10% & (N-!110% & ()-!10%& ()-s10% & () -
10<ndE: /

10#10% & ()-! " 110% & ()-s!'10% & ()- 10% & () - 310%&' ()- @10%&' ()-9nDdE: /
100s! 10% & ()-s.10% & ()--&10% & ()-3+ 110% & (3 "S)10% & ()-s'10% & ()-Dt

VWWKYdYNC Thee aguepgds layer was extracted with additional ethyl acetate

10\s: 10% & () - 810@6&T( -6 '10@&&f&& S410% & ()-2@0% & () - Y[ OG#dEYNC 10

Y109 ()E0vERE) CEm ipeg pygan! %é}ygr&cmr-% ywasihek wijthtwageyNand o
109 () - -yl109& ()- + 1 109& ()- 1109 ()- ' 109& ()-99!109%& ()--pqgrsubC
10&| o%@l(:l)ne -smql)veg.y;hom&e@ Wp@o@&d@.}m solfate, and filtered.

The solvent 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-hydroxyplienyl)-1-methy- -
ethyl]amino]lethyl]-2,5-dimethylphenoxylacetate (4.48g) as a
colorless amorphous.

'H-NMR(CDC1;)8ppm: 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 1

Ethyl (-)-2-[4-[2-[[(1S,2R)~2~-hydroxy-2-(4-hydroxy-
phenyl)-1l-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 toroom temperature, ethyl acetate (180g) andwater (75g)
were added to the reaction mixture. The organic layer was
separated, and the agueous layer was extracted with additional

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



10 10L0! 10%& ()- *c# a !!dEbC

1041096& ()- @ ! 109B& ()-f ' 1096& ()- &Ls! 1096& () - &Ls! 1096& ()- Y 109& ()-!!>

nonmnnngnC 10t ! 10%g8& () - M@10%& () - 105 105

1051 : *11096& ()-y8"! 10%6& () - 6s! 109%6& (z) #% (a(b(c(e(**~_

10109 () - $109& () , 1109 () - 10g 109l

10g% 10%& ()-!iL! 10%g& ()-*{,,!.". # $.8& _.bC 10 10%& ()-s10%& () -
10°.s! 109 ()- " L- " 109% ()-s! 109 ()- . 01P4O4RASAVA4HC

1 109 109 1 10<_ 10<! 1 10%<& 109 &
121(%(?/@/34& IL | 1O %) J(E):Lne0 drloed ov%rcﬁgogizi.um szu fagLe()and filtered.

é()l?%;((%gcé%g EX) Ivle%%ag)resnllggg ngier re cecg)pr]éos%‘_llg:e() an 0%1_el&r 51due
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).

1H-NMR(DMSO-d(;)6ppml 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, d, J=8.6Hz)

Example 2
Crystalline form A of ethyl (-)-2-[4-[2-[[(15,2R)-2-hydroxy
-2-(4-~hydroxyphenyl)-1l-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 suspensionwas 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.

10 10



10" "' s10%#&' ()-s 's109%&' ()-ss!10%K ()- s!10%& ()-,s!10%K ()- L1OW& ()-77
i 9 9k91 9n9; <bC 10 $10%M& ()-$10%-& ()-10% ()- 10H 10H 10HOs! 109H& () -
S. 10%4&' () - <<R==8797: ?; ?>?xnbC 1010%& ()- 10 10
10s/ " 110%& ()-M @O0%' ()-5% 10%& ()-ss% 10% & () -s>?} 2@\TB*"BBdEnHC
10! 109g&' ()-s!!10%%& ()-s $10%g & ()13 $10%& () -
$10%& ()- !'10%& () - B+C3DvEWEXEYE| EEbC 10! 10%& () - 109 ()- 10g 10g
10g2s! 10%g& () -*s!10%g9& ()- ") 10%& () - EE FCFFFFAEBC 10 F
109&' ()-s109& ()-s!109%& ()-&10%& ()-s 10%& ()- 10%& ()-F>Qud |1 JdEbC
10L4t | 109295 BRAr 2T et Frystalewane ookl est o oy ihtrat igvgangd dréed): J;
J>JN®JJb%t 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 fig. 1.

Example 3 -
Crystalline form B of ethyl (-)-2-[4-[2-[[(1S8,2R)-2-
hydroxy-2-(4-hydroxyphenyl)-l-methyethyl]amino]ethyl]-2,5~
dimethylphenoxy]acetate hydrochloride

A mixture of 100mg of compound (I) obtained in Example
1 and ethanol (245uL) and tetrahydrofuran (4501nL) 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. 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 carriedout under a condition of storage

at 60°Cforcrystalline form2 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
Crystalline form A Crystalline form B Reference example 1
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 B;-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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j110%& ()-v j!110%& ()-v j!10%& ()-v

procedure, and therefore is suitable for commercial production.
Moreover, the particular crystalline forms A and B of the present
inventionhave excellent storage stabilities, flowabilities and

handling properties, and are suitable for formulation.
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CLATIMS
1. A compound represented by formula (I):
HO O._-COzEt
Y N
on M
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 (20 + 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. Apharmaceuticalcompositionwhichcomprises,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 wurinary

incontinence, which comprises, as an active ingredient, a
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