, {|}~e3evU vRL 6T, n5 WO 011 40182 1 DESCRI PTI ON SOLI D PREPARATI ON TECHNI CAL
FI ELD i ~~ii o~~mHm The present invention relates to a crystal of

[3-[(2R) - [ W®R¥40183 10 15 chl or ophenyl) -2-hydroxyet hyl ] antaraippo/aspssl | - 1

H i ndol - 7-yl oxy] acetic acid (hereinafter, occasionally referred to as
Compound A), and a pharmaceutical preparation containing as a drug’
substance the crystal of Conpound A, especially the present invention

relates to a solid preparation wherein the size (vol urre) of mmmm’wm"“m"mI“l
preparation, the content unifornmty of the drug substance,
Siabil Ly of the drug substance ar qyseEigioRnd fulher the ik?@%’éﬁébﬁﬂd‘ﬁ

exhibits a potent (i3-adrenergic receptor 20 25 stinulating
excel | ent adrenoceptor selectivity, and it is useful in the([O mmm’ Mm;, or
treatnment of diabetes nellitus ZTLIDPREPA 1:&\‘01@%/ 16938)

exhi bits extrenely potent pharnmaceutical activities, and when i tG‘i(’%’z*

formul ated into a pharmaceutical conposition) such conposition should be a
| ow cont ent {gre ar atl on wherein the content of the active conpound per
dosageS uni t , in conpliance wth the decrease of the content

?fggcim”é‘il *tab lpraram R i g{‘e%sreﬁaeéé‘vsgaquﬁﬁed@ﬂxﬁ F R
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I%CTISPSBI 082@21 }%Jé;rg[{'#% %ﬁ@%ﬂ%@}p@ ?ﬁgltlu ]C%\%gélnz% Ja‘i:eiﬂtcr eased so

that the sizgciaqhegeifsfttrtc@akonatly %ﬁ;@r&ﬁtcﬁa@@fﬂiﬁ&@ﬂ& igjahn@geparation is
secured, the content of éorrpound A per each dosage unit becomes uneven and

it is diffi cpharrhacayitical prpparstict contalimivigngs arirligrsubseanentheoérystdormpound
A. Under the circunstances, it has been desired to devel op a preparation of
Compdéhd A v@ﬁ@@@@otlﬁé%;b@ﬁl@c bt thenpeesast svientioromlatesdl oseifbund A can
vention js to provide a

rapi dly dissol ve. { af the present
prepar at i on BfP8hH ?Rl eﬂc Mﬂ&%?ﬁet&@“ﬁ‘aé’ & RrEPRLASION the captente

Conpound A avbitgmiily SEMERR L BUbGERCEYafa el RRIG, (bR pk ARl | 1Y
di ssol ve out areceGkéB Rk @EnhW@Ehmonmpb?%ﬁ@hrhg\éﬁ%te&&e'm% the

i nventions of the follow ng various enbodi ments A crystal of

[3-[(2R) - [[ (Afepatdtichlinrapideny| ) - 2- hydr oxyet hyl ]
am noj propylééll—l-l ndol - 0{1" oxy)acetic acid (hereinafter, occasi onal |y
to

r ef erlided CKERQUAD 8RTConpound A') ;

Compound A exhibits a potent B;-adrenergic receptor-

stimulating activity with excellent adrenoceptor selectivity, and it is
useful in the prophylaxis or treatment of diabetes mellitus and obesity
(WO 96/16938).

20 Compound A exhibits extremely potent pharmaceutical activities,
and when it is formulated into a pharmaceutical composition, such
composition should be a low-content preparation wherein the content of
the active compound per dosage unit is low. However, in compliance
with the decrease of the content of Compound A in a preparation, there

25 has been discovered a phenomenon that the chemical stability of

Compound A per se is extremely lowered. In addition, when the



(2) Acrystal of [3-[(2R) -[[(2R)-(3-chl orophenyl)-2-hydroxyet hyl ]

am noJ-propyl]-1Hindol - 7-yl oxy] acetic acid, which have characteristic 20

di ffracti owopgakksz at the diffraction angles (28) of aboutpday@oosbgaut 17.9,
about 20.5 and about 24.0 in the powder X-ray diffraction pattern
(hereinafter, occasionally referred to as "Conpound A type-1 crystal"); (3)
A crystal of Conpound A having a particle size of not |larger than 100 um at
the cumul ative wei ght distribution value 8f 50 % and a 25 particle size of
not larger than 200 um at the cunul ative weight distribution value of 95 %

(hereinafter, occasionally referred,.to as "dru WD 07/ 40182

PCT/ 3P0010825 878Gt G 11}11,"“ %9“3&%?‘%@8“?8%%3%1%“%3? 58F5§¥ e of the
above (3) (dr 2 ) EXEE i ug

above (3) (o MRk aREbic (be B DIEANRISLINA plefehundvd .
solid prepar afsb@u”ré&?@hé'cﬁhf&tt&%&h?ﬂuhﬁ AR'petRacRRRYEgé hhit béddorfes abl et
which is fornulated by conpressing the granule of the above (4); (8) A
tabl et whi ch wgelvenmmndaités difficantpiggssa pyeparatiprmhaviagafnifdren tontdited (4)
and external excipients; (9) A (i3-adrenergic receptor agonist, which
conpri s®s t he Comypownd &. tUndertdescit@ymstanagss itdsasabess) degiradyo davelgpnt f or

treatnent of diabetes nellitus, which contains the crystal of the above (3)
(drug subst an@dlreparrtian; of Componnd 4 yeighoytthe akoyemsntigned siefeats frami ch
contains the cr s%g{ of th§ above é%)l %ogYsubstance) Thr oughout the
present descr "PHFBA-AAROVRGAhEAD ARG USSOIYE. ot conpound A" neans a pure
crystal of : ; e ; :
3-[(2R)-[[(2R) - (3- cﬁpoorbd%ﬁeor{yqlf-pf ﬁffe@ﬁto%‘/g%lﬁyﬁ lgr%p (ﬁ]‘;’)erI gp%/mqpfﬁ-altlﬁgocff- 7-yl ox
ylacetic aci dcomifodd 20wHesdnithediie{ctibic thpatity)dfahe Prepararivn)dnéd can be
grouped into type-1 crystal ("Conpound A type-1 crystal") and type-II

cryst alO (" CompontehtAnifqrenity of Costpmiund Apasddherstabiditylof Compoumd pexks of

the powder X-ray diffraction pattern thereof. The type-| crystal, the
type-11 cryst gecurad, asiwsdl as drase wkish CompouadsA gpe 19pidly sissalve 8rbi ng to
the process fqr cti . The "crystal of conpound A" includes
all of these 3}1§§i90é19ﬂﬂ %?@Y%ﬁ@rfég4 PCTI JPO0/ 08283 The "drug substance"
nmeans t he above cry. ] L i j .not | arger
than 100 um at the iﬁ%ﬁ%ﬁn\?{e}ﬁv\/\%ﬁ? ﬁ%ﬁl?ta }élk Eﬁ% ?%ﬁ%g r%egfo@eégug/gmg%d a
particle sizegfiotQlerthBbédigtedtBan 200 um at the cunul ative wei ght
distribution value of 95 % Preferable particle 5 size of the drug
substapse is ot | aageystahan [SA2RW]{2R})-{8 chlorophtnylp-2akydiuxyditstl)-i but i on
value of 50 % and not |arger than 150 pmat the cunul ative wei ght

di stributi on \aahime]propgl- DH-indele7 prleydacgtieagisy (hieceinafiey,codcgsiopallyar ger
tthan 30 umat the cunul ative, wei %}ht distri b‘y_ti on value of 50 % and not

| arger than 166fEFEhE0 2R eCTYSIALICLGORPRERAKY )10 distribution val ue of 95 %

Cumil ot 1 ve watbnt - iareidt FoRRRIR Rk ab B XA PbaIERT, 45,

classifying t %f@%ﬁg@gbﬁ%sﬁfwﬁﬂﬁ&qﬁa&ﬁ&h%m a8 YharddiridYicaddi ng

ch
up the weights o article size fromthe end of
20 diffraction peaks at the diffraction angles (26) of about 5.9°, about 17.9°,

about 20.5° and about 24.0° in the powder X-ray diffraction pattern
(hereinafter, occasionally referred to as "Compound A type-I crystal");
(3) A crystal of Compound A having a particle size of not larger than
100 pum at the cumulative weight distribution value of 50 %, and a

25 particle size of not larger than 200 um at the cumulative weight

distribution value of 95 % (hereinafter, occasionally referred to as "drug



15 distribution, and is expressed by percentages to the total weight of the
powders. As a nethod for expressing the nean particle size of the powders
(aggr egat ewoforp@sz i cl es) having a distribution in the sireroboopsissi cl es,
the "particle size at the cunul ative weight distribution value of 50 % is
commonly used. In addition, throughout the present 20 description and
clains, the "particle size of the cunul ative weight distribution val ue of
95 % is used as an index for regul ati ng3the content of coarse particles
whi ch affect the dissolution pattern of the conpound fromthe preparation
(see Alfonso Rb gﬁﬂ?ﬁfd (Ed.): Particle Size Measurenent and

O assificati GHP°S S gt on' s Pharnmaceutical Sciences 25 17th edition, Part 8

oo 55, 9,50k diop b b g g L, O

di agnosti cs tsebtftep for the measurement of droplet and particle size

di stribution. Al AA Paper no. 76-79 ( 197?6); and Hayashi, S.: A laser snall
angl e scatter(dpng i Agranukncorfsistihgef ¢gteedmganbsianct, fi acfilerd (gancent rati on
distribution in sprays, (Hrleman, E. D) and others Eds.), 5 Liquid particle
Si ze Measur eddsintegranhiapkll) 22bimdes! une, Phil adel phia, ASTM 1990). BRI EF

DESCRI PTI ON DRAW N Fig. 1.is the powder X-ray diffractio attern of
Compound A t JPle- I Arspiiarelration aon b megrepata of ths bave B o t he
powder X-ray i ffr el [ f nd -1l crystal tain. din
Preparation ﬁ’?’ BEﬁ%M%&%W@Q%S;ﬁQE%}I%%% gﬁy??g‘tui? ?gﬁ}ﬂ of
Conmpound A ofabbgg(zgr esent invention nmay be prepared by the process as
illustrated in the foll owing Scheme 1. WO 01140182 PCT/ dP00/ 08283 6 Step

A 1) Base NJ (R H R)taieCwiiRr is formittatédiby Onhidssing the grabuldlof (&8 OR 11|
Step BwNHR~~ Step Cw "NHRt NH'~CHNHCH3 s ORHOHdHIV V Step D Step
E ~ NH ' “abore Ghand extasngl-exgigiexits;XxOCH2C0 VII Step F Step GO C ' i
VIII HOH NG HH 2C0 | X That is, the conpound of the formula |
(wherein R | 49 pr%t Aqrggergic receptor agonist, which comprises the crystal of
the above (3) (drug substance);
(10) An agent for treatment of diabetes mellitus, which contains the
crystal of the above (3) (drug substance}; and
15 (11)  An agent for treatment of obesity, which contains the crystal of
the above (3) (drug substance)
Throughout the present description and claims, the "crystal of
Compound A" means a pure crystal of 3-[(2R}-[[(2R}-(3-chlorophenyl)-2-
hydroxyethyllamino]propyl}-1H-indol-7-yloxy]acetic acid, and as
20 described below, the crystal of Compound A can be grouped into type-1
crystal ("Compound A type-I crystal") and type-II crystal ("Compound A
type-II crystal”), based on the diffraction peaks of the powder X-ray
diffraction pattern thereof. The type-I crystal, the type-II crystal, or a
mixture of these crystals are obtained according to the process for

25 production thereof. The "crystal of compound A" includes all of these
crystals.



10 group for phenolic hydroxy group, or -CH2COX, X is a |lower al koxy group,
a benzyl oxy group, a lower al kyl group, an am no group, a nono- or dil ower
al kyl am nowgrooM@g2z or a cyclic am no group) is reacted w t¥cwireoasesspound of

the formula Il (wherein Rl is a protecting group for amno group, and Y is
a hal ogen atom in the presence of a base to give the conpound of the
formula I'll (wherein R and R are as defined above). The conpound |1l thus

obtained is further reacted with a reducihg agent to give the compound of
the formula IV (wherein R11 is a hydrogen atomor a protecting group for

am no group, and R,.s Aas defined ahove). en i%‘ e Qf the fornmula IV
is a protecting gr(}l&? %ngwg??%e @8%%§$H5|a88%)e %\Aégaf?ﬁ;\’?mpgfﬁtdh > fornul a
IV is a hydr t : i R group
of the corrpo(tjﬁs i% |Q pfr%?glcz%rebgngg}ﬂ el,‘ﬂi(%éqg? te?itﬁgecgg}{l)%%q;%rq‘%g enolic
hydroxy groupdis¢ribgti6filviat€é vf 56MBY8Ad aapsktidle size ofiddt N4rge? TRAH PO Ohnd he
formula V (wherein Rl is as defined above) is reacted with the conpound of
the fornul a Vit {heheumubative weight distributiorc valeeaifiafe%d rRrsfatable meaticle i s as
defined above), and further the protecting group for amno group is

sel ectiSvel y rsinrowéthe drggsabstanceoispmidaraarithaprSQ piny afithe cRnydlative f or nul a

pr ot ect i ng.or WP SuStH S PBbis pesd b Dot (aredhshan 160 s e
TS react ot LRI SeldBaRESE xERR PR o v tor et BTk AR HERT e
resuttant s SPICRbPIArEG: A 305RA'Y the cAmIMHYE el diRTHuAGH Jafud"

al kaline conditions to ectively give the crystal © npound A. The
terms in the §f50esantoiotPia@gerciizg 10 panyaithe coim@tativeunelghb A of the
present invention are explained below The "lIower alkyl group” and the

"| owerl@al kyl "distributienavadue af §b6t%chZha "drugpsubsteartet bhtine ardésentgr oup havi ng
1 to 6 carbon_ atons, for exanple, nethyl, ethyl, propyl, isopropyl, butyl,
and i sobut yl , inyeatiepdpcindas al pf theseet hyl ) and nore preferably nethyl. 20

The "l ower al kox oup” ingludes . t.,rai.ght. chai,n _or branched chai n al kox
group having 1 tg %It}f:a%bgﬂu%tglﬁs‘ye\%gfdﬁgﬁb‘&l@? Y?é?ﬁogﬁﬁmlgt%g%l,e vﬁﬁ’c‘fﬁoxy ané
i SOpropoxy, p Eﬁmffﬁ ; 0&?4” ; = abl y
met hoxy and e{sﬁ%tity. %ﬁ%ﬁnﬁi - oc\}\glr&doa e?%ﬁ%ﬁgﬂéﬁgﬁfﬁ@%ﬁ{eﬁs, for
exanpl e, 25 nghyadddiag b BB Religitsv? cabh hdréidiensize fRinh thethd! Itheo,

di et hyl am no, propyl am no, isopropylam no, and di propyl am no, WO 01140182
8 PCT/18P00/ 08@8%riputiba; ahHyis exbhgdsadibyopemtentiagdesl tanhectotaitweightrofithe

di et hyl am no, and di propyl am no, and nore preferably dinmethylanm no and

di et hyl anmi no. powderssy d}s @ ragthed igr eupressing thrmeanspakticly sigergfdhed cyclic

' , I li di.nyl, hol i nyl .. pi, i di,nyl d>5
RS R G R M A A T L A LA T o A A T
more pref er ably pALL AhleGpaHlici gkl HiiYlarivE e igRE BIFEbLRBn YL of OF
phenol i ¢ hydroXy group a protecting group for anfno group”™ nay be

conventional BHoLefd édlﬁnﬁfrﬁk'ﬂﬁﬁseﬁ?i N9 ad@fbr, tnrbEgR6WEtHCpresehbiesi s field
(e.g., T. W Geene) P. G Mut s,

20 description and claims, the "particle size of the cumulative weight

distribution value of 95 %" is used as an index for regulating the content
of coarse particles which affect the dissolution pattern of the compound
from the preparation (see Alfonso R. Gennard (Ed.): Particle Size
Measurement and Classification, Remington's Pharmaceutical Sciences

25 17th edition, Part 8 Chapter 89, pp 1588-1589, 1985; Swithenbank, J.,
Beer, J.M., Taylot, D.S., Abbot, D. and McCreath, G.C.: A laser



10 Protective Goups in Oganic Synthesis, John Wley & Sons, Inc, Second
Edition, 1991, p: 143-170 and p. 309-385), and includes substituents being
easily rer‘?ff?fé’é("‘ﬁ§2 reduction or hydrolysis. A conbinationP6TB009Fecting
group for phenolic hydroxy group and a protecting group for . am no group
shoul d be selected so that one of them can selectively be 15 renoved. The
"protecting group for phenolic hydroxy %r oup” includes, for exanple,

met hyl , met hoxynet hyl , mnet hoxyet hoxynmethyl, tetrahydro pyranyl, phenacyl,
allyl) isopropyl, tert-butyl, benzyl, diphenylnethyl, triphenyl nethyl)
acetyl, pivalagnostibstechtiquedbh e faBafethenfoldZoplét and particle size

trichl or oet hoxycar bonyl, and benzyl oxycarbonyl, preferably nethyl)
tert-butyl, distributipnd Aphs PapaenhyT6-7A9 (19FéhdntkHayashiafd Aldser smedld nor e
preferably nethyl, benzyl, di phen%/ol nmet hyl , and triphenyl nethyl. The

" pr ot ect i ngagglsssatisringhinstrunenpior the| dederminasioneebsigt andnet hoxycar bonyl ,

ey ovycarbb e LIRS Rk S I
: [ : L i . 182 PCT/JP00108283
SCSE %/éol uteaggtqiﬁ%%%?,a&%esnl%gﬁgﬁq%ﬁ{%%H?fglﬂ]aqg%guepg%’/ ,%gegd benzyI:]

preferably pgaihdophexyesrmonybo).benzyl oxycarbonyl, 9-fluorenyl
met hoxycar bonyl, acetyl, and triftuoroacetyl, and nore preferably tert

but oxycar boBRIEFIIZBIZRIRVIGN @MPRAWINIGS- f | uor enyl net hoxycar bonyl . 5 The
"al coholic reactive residue" includes, for exanple, a halogen atom a |ower
al kyl sul f onyl oxy Ejgoligs the gowdesthaapediffraction pastdrarad Gunpountd)d and an
aryl sul fonyl oxy  group (e.qg.,. benzenesuyl faonyl oxy, p toluenesul fonyloxy). The
"hal ogen at &Re-] crystalqtamesk pnPreparationd - at om  bronine 10 atom or i odine

ato and preferably Lori n_The.pr S r i the crystal
of “Ofpound A i o SEbrar 86 AR Rb A AL IR GRSt B S EHPBRTS T e
conpound of herfeygidh 8btdihed 1 PHBSaiBrognd of the fornula 111 can be
prepared by Treactinhg the conpound of the fornmula | with the conpound of the

formula |1 BESThMQDESODRCARRUNGGUT THE $NVENTIONsol vent . The base

i ncl udes, for exanple, sodiumhydride, a netal al koxide, a Gignard
reagent, an al kylThe ciyistah of<CampoundiAlef the prasentimvehtibnaimayitari de, etc. In
general ) when an indole derivative is reacted with_a nucl eophilic reagent
in the pres®ReRarsd by thesprocessps illustyptes; indtdrefolpwing 8chems L- subst i t ut ed
conpound and a 3-substituted conpound. Since a Gignard reagent is wdely
used in order to preferentially obtain the 3-substituted conpound, a
Gignard reagent is also preferable in the 25 present step. The Gignard
reagent includes nethylrnagnesi um chl ori de, WO 01140182 PCT/ JPO0O/ 08283 10




met hyl magnesi um br om de, et hyl rnagnesi um brom de, tert-butyl magnesi um

chl ori-de, phenyl magnesi um chloride, etc., and preferably nethyl mnagnesi um
brom de angotegadrsput yl magnesi um chl ori de. The Grignard r eaeiphosdgsssusual |y
used in an amount of about 1 to about 8 5 noles, preferably in an anmount of
about 2 to about 4 noles, to 1 nole of the conpound of the formula I. The
reaction is usually carried out at a tenperature of fromabout -50C to
about 30C, preferably at a tenperature & from-20C to about OC. The
reaction is preferably carried out under atnosphere of 10 an inert gas such
as nitrogen or argon. Besidegigepan i norganic reagent such as zinc chloride,

al um num chl ori de, coppe romde, etc. nmay be addgd jnnt0 the reaction
system The sorray beéjaéﬁomati C hydroca NIR
g

‘3 benzene, tol uene,
etc.), ethers (& gN; diethyl et 1 tetrahyd W) §ic. ), chloroform and
met hyl ene chl or oﬂeﬁ' and #)hgggﬁrf@bl vents sh@g d be used in an anhydr ous
form . The conpound of the f§ lall may be pr@pared by reacting an anino
group- prot ected a-ami no aci diwi 3an inorganic halide conmpound . (e.g.,
phosphorus pentachl oride, phosphorus trichloride, phosphorus tribrom de,

etc.) or an orgappc hal i e SQLNH ‘(‘e.gStepmﬁospho _Nb‘ﬁi‘de, t hi onyl
chl ori de) oxa_uE_c_h_l,ori t@ ogdyne, etc ) insa su | & &3 vent. The

hal i de conmpound is used ijn Hn Andeht of about 1 to dbdit 5 ®dd es,
preferably in an anount &Rqﬁout 1 to about 2.5 nol €8 10 1 nole of the
starting conmpound. N, N-Di net'nyl formani de or hexamet hyl phosphorous triam de

may be added to the reaction system 25 The reactiqQn is uswglly carried out
at a tenperatureS8PHrom aboutS®8E 0 about 200C, a t a

tenperature o i ut 25C to about WO 011 40 Q/ 08283 11
130C. The sol vent e aromatic hydrocar boRgcHge . Hbenzené, tol uene,

etc.) or hal ogenat¥d hydrocarbons (e.g., chloroform Miethyl ene chlori de,
etc.). Step B 5 Preparation of the conmpound of the formula |IV: The conpound
of the fornmula N may be prepgred by subjecting the coHp Ad of the formula
1l to reducti or?’t?ﬁ%/h an app F?qu' ate reduci 3 | e sol vent.
The reduci ng agent may.pe, Tor example, lit gf'l m i de, sodium
bi s( 2- et hoxyebw al um num hydr i g§pcRQEH UM bor o aélri de, lithium
bor ohydri de, ca bor ohydri de, di borane, al um nujp dii sobutyl hydri de,
etc., and prefera an al kali netal borohydride. The reduction of the
conpound |11 wherei MR i s -CH2COX shoul d be carried out by using a reducing
agent that does nathdtqsuce ddepeandenyhe Grenpladi(wRerdiner iedygotegtiagent 15
is used in an anmount of about 2 to about 6 noles, preferably in an anmount
of about 3 tgroatpoier phemolie hydraxylgrmips oot CHzE O3 pmumtbwetr alkexyf gnomgl,a 111 .
The reaction tenperature may vary dependi ng on the kinds of the reducing
agent to be adsazyioxy greupsa lQwvel P—U‘YE)BI'Q% 3Ih AFENEEra¥BuR T erdighout

e _of abou e solvent is

150C, f bly i h , 25C b 20 150C. . T
sel ec etrjeag:g’rwo%{'r#dﬂi’%n?elﬂéagga}‘}aso’bﬁ ‘iyﬁécFéﬁ‘&%ﬁﬁguﬁgt&%’fe%%e‘g&%‘s . and may

be ethers (e I.at ‘A rof 145 ), ;

chl orof orm %@‘Pﬁ?ﬂ?ﬁe&&f’gﬁ"?ﬁg@ mmg%ﬁﬁ,ﬁeﬁh%%?ﬁkﬁggﬁ %%gqu%ln%nmo
acetonitril egrdmgi &ind eli§ a Ndlogére Atdin) whee bheseaeaRPutsh<f tot dige tige mul a 1V
wherein Ris a 25 protecting group far phenolic hydroxy group and R1 is a
hydr ogen at oooinpoanticofrthe, fommuth Hb (wheredn Rsand &1 dre ashdefinddsaopvept Step C
after the WO 01/40182 12 ami no group thereof is protected again.

PCT/ JP00/ 0828B8¢ Thmpawndllithusebteined by wrthar negctadowishraoredasingagamdup i s
carried out by a conventional npethod in the peptjde cfis field (i.e.,

h
NobuotQ ZUM Y9 Bivedhne comppneat prsfogﬁaﬂséﬁ’e(m ?F’F‘SRISEXEL@? r@fe@%‘frﬁesi s, 5
Ve , 1985 ., 16-40). F . |V
wheretn R 1 &8 MotSGEEapBibs EPER s aup g RO A ARk APBhnac e i n
an appropri %gvﬁl@n\/%%ﬂtﬁé S AR R 9}&%%%{]@@9&6&5 f&hﬁﬁx%ﬁ’a o oy the

formula IV rern i's a tent-butoxycar roup. 1on, in Step

B, when the gpip® gfR® b the forwhalal IV 50a Whefdieh dlohs thehdGeMnmimd R’ is a

protecting group for amno group is



obt ai ned, said conpound can directly be used in Step E. Further, in Step B,
when the conpound of the forrmula IV wherein Ris -CHZCOX and R' is a

hydr ogen ath81/48183bt ai ned, sai d conpound is identical to k¢rIrowesesund of
the formula VI1, and can 15 directly be used in Step F. Preparation of the
compound of the fornmula V: The renoval of a protecting group for phenolic
hydr oxy group of the conpound IV wherei n,}:\" is a protecting group for am no
group and 20 Ris a protecting group for ‘phenolic hydroxy group may be
carried out by reduction or hydrolysis which should be sel ected according

to the kinds gﬁogylﬁ f@E%%n%+£@d %%%66&&’&1 éfégﬂ)@?g ﬁggﬁgﬁg@ Figpemoval

is carried ou roge ySI'S or by usin uch as zinc

powder. 25 ThghéhslicORpdY@ky ProupSs GRlecti9elydeindved! AadRheseaRigY a catal yst
such as pal | adi um on carbon, pall adi um hydroxi de, platinum oxide, etc.,

WO 01140182 1&ompdud®edARe 2Inulzder(why tkiagenisaisieiet abovid)ds reatedon i s
usual ly carried out at a tenperature of from about 20C to about 80C, under
at mospheri ¢ pvibshesompauntdof theformua \Gdwhkysind 'Hg @énoalenholianesfative
reduction using,as a hP/dr,ogen source anmoni um formate, formc acid, cyclo 5

hexeneS hydr abGSHEe, Xiapsuletings) ahpve), andefurtherothe projecring gEdviar (e. g.
th | th | {C. { | { at ti i d tc., d

Uhese sol vent anfrg efalh bofitWrel? EFBlea of Efk P polRa ife "o These

solvents. . Then¥Hedl ¥ 2l tht SofRURCA MICHILGR, BRR'TEPHL 8ltoRRatfiroipder act d

10 conditions al1ne conditions. £ reacti on tenperatur y-vary
accordi ng to fofenkinddiolb, the ppotetafighoup Tor'fmifo el i®Yeldctitaly it 1S
usually in the range of about 0 C to about 150C, preferably in the range of
about 20C t o mmexedItd(give The comipoemd WHywheraihciohs defingd aboetlhanol ,

et hanol, etc.), acetonitrile, water, N N-dinethylformam de, 15 etc., and

t hese 190! vent andbhe pesulting comeprurg Vilhisreacted withdgheicpanpeund ofthe t hese |

I ts. The_.b b | kal i tal hyd id di
Pyl oxi de)  polC2euia iR R Bera i ks Lianf faipEitq o g
E;/g(ra(r)lbrijz‘lec gié? ogtarl{ﬁ? Fhsgérg%%%ﬁi C ggﬁg{&%{?ﬁlurl (?lﬂgm cf'd &?[g@llrtnﬁysgtg?gl, acetic

20 acid, net ham#bfyo?b@tﬁ@hﬁystglGFCanﬁbulﬁdaA.n_d Step Preparation of the
conpound of the formula VII: The conpound of the forrmula VIl is prepared

fromthe conpound G@hetteemisdnrihlegprdcessafdstmpdubingthebcryatal (obtGmphund he
conmpound of the fornula V and the conpound of the W 01/40182 14
PCT/ JA&0/ 08284 of sherpresent inventiemjase explainedbelioM.on reaction in an

appropri ate sol ven The reaction tenperature may. vayr cgordi.n o0 the
kinds of the starti E%Wo%ggf%u%ggﬂégﬁ? lawarry#kﬁsyftfgﬁémﬁtr%gﬁhe range
of about 50C : r i rhons (e.g., ’
benzene, 5 tof JuRe irpp¥ica chifh S0fEbul vt T8 E LA hal dlRL BEone.
etc.), ethersetfinfle, methyBRYEYIObHSE, isféP%@flebug/_‘l,Cand isoEPNPréfefsbly 9- -
et hanol , isopr opanof, etc.), acetontirile, N N-di net hyl f ormam de,
1, 3-di net hyl - iethylanal ethyhoared nedre. preferdbiynmeehyol vents may be used al one
or in a mxture of two or nore of these solvents. 10 The reaction may
preferbly be carrildg "dawen alkong gspupeiadudgs a straight chain or branched

chain alkoxy group having 1 to 6 carbon atoms, for example, methoxy,

ethoxy, propoxy and isopropoxy, preferably methoxy, ethoxy, and

propoxy, and more preferably methoxy and ethoxy.

The "mono- or di-lower alkylamino group" includes, for example,
25 methylamino, dimethylamino, ethylamino, methylethylamino,

diethylamino, propylamino, isopropylamino, and dipropylamino,



base. The base may be, for exanple, an inorganic base such as an al kali

het al "carbonate (e.g., sodium carbonate, potassium carbonate, etc.), an

al kal i met slo diMeispgen carbonate (e.g., sodi um hydrogen cardxsrad/es2szpot assi um
hydr ogen carbonate, etc.), an alkali netal 15 hydroxide (e.g.) sodium

hydr oxi de, potassium hydroxi de, etc.), or an organic base such as
triethylamne, tributylam ne, N nethylnorpholine, etc. Wien the conpound of
the formula VI wherein Yl is a chlorinetomor a bronmine atomis used, the
reaction can snoothly proceed by addition of an alkali netal iodide (e.qg.,

ammont um (e e ahRReRY egtna: firbchy it e RetRll PR Gl Bt ng 1 ne
| I ' ' d f
hyar onyi naol i EoRyein SRR Hidke Bl aline Bl I A eI BRERE P O

(Step E): The conpgur %@ﬁc hffind Binid Ry énﬁom-ﬁnaﬁs&eay?&ﬁheqti vely
WO 01/ 401 82 PCT/ JP00/ 08283 15 renoving the protecting group for am no group

of the conpmmdo%m,efdr eRafiphy) pyrrolidihgl, photptadlingd, piperidiriydy ahie ami no
group is renoved by reduction or hydrolysis, which should be sel ected

accor 8i ng t chathepipenif§nyl, girefenablymyreaidingl, gnotphalinybeaned pipesitlinyhe

reductive renoval is carrjed out by hydrogenolysis or by using a netal
powder such and mare prelarably nyeokidimybgeddnperidind. carried out in the

f ! | | I.adi ] b |1 adi h id
Bl ati num oxi de. - e0BE PEStHEeR EhapSBERRERATG BREFSS ehn S0 PR Rk cr ai ur e
! v :
:ofegzﬂ?e gr I%ﬁg (r%f)ressg%pﬁ g??%’é@‘?"é@?a: y‘ﬁ%l iﬂy%ﬁ? oggéﬁ rgnsi ergilegucti on

using as a hysHoRetheSotgasic syHEsiETiélar (8B £T. Wo'GfeendCPAG. sy Qakgxene,
hydrazi ne, etc) may al so be enpl oyed. The solvent may be al cohols (e.g., 15

met hafol , etPrabvedtivesGroups it Oygardc Syateesiscéahin Watdydds Seesginc,Secondand
these sol vents maybe used alone or in a mxture of two or nore of these

sol vents. Theditipas dOPdi 9. 1143 h79 pad B WICURSS) and indudenanbsditerds al kal i ne
conditions i,n.,an appropriate.sol vent.. The reaction e rature y 20 vary
according t PERE eﬁgﬂﬂ§g’6‘PVFﬁ(.bypfreéP§bf’Pr?d%@fc§8§'s‘§'o %5%’6@%&?° Ad it is
usually int ' AV ange of
oY o PG e R 50 ekt £EE RN holef

et hanol, et CahinAgRIsholiiEbe Welebfed b that! sF 5/{HeM r&amsé@ect%gx peand these
sol vents may be uSed alone or in a mxture of two or nore 25 of these

sol vamt s. Theenig@ed. may be an al kali netal hydroxide (e.g., sodium

hydr oxi de, potassi um hydroxide, etc.), or an organic base such WO

01/ 40182 PCTI JPOO/Mhe2'$Botesting gropprforphenoli¢ pyrdsesshgioudt’ dncinggsafird may be

hydr ochl oric acid, hydrobrom. c acid, trifluoroacetic acid, sulfuric acid,
fornic acid,c%aERPiee methyl, methoxymethyl, Wﬁ&ﬁ%@iﬂ’%ﬁt vhésgahgdro- s-n-~ 5

e e o Birandh; SRl BB Al BafaiORRHBdI” f o CL 2
(Step F): Thgy Reh Pl abbi§1 [ RvaeLE b\éhlzoﬁoqulétmxg@émayﬁ 2b 4.he 10

formula VIIl are reacted 1 n an ‘appropriate solvent  or wihout a solvent.

The rgact i onridoRiethokfaiBynyla aydasseyibxygattoylepefeiddlpindthel, st ar ti ng
conpounds) and it is usually 1n the range of about 20C to about 150C,
pref erabl y i tert-batylabgazylf digtvartyl@echylotriplenyla@olyl, dhd. allylyvamnd margbe
aromati ¢ hydrocar bons benzene, toluene, etc.), 15 ketones (e.g.,

et one. ot PyAlcrabiy FadBy b henzih SipyéusImatayl eng. iR AmRYSION ur an.

di ot i sul { ox] de 1 arREg AP GPaRARinoJRRup Hhelutes, for bkadibfe, ™™ ' ©
1, 3di met hyl - 2-i4 d i di I i
mxture of + A BPERERROEIT el e 27 RIS BRI Se7 o7 11 @
Lrimesdyl S!l BLahsamaity1obehis d(gfgsngwl,s'virw]@,g@afm&a, oBudiengfided. 1 n the

present reaction, 1nstéad of “th ound of the fornmula VII, an acid

addi tion sal indthexRreirbonyl, fermipicdcetdl)driff@rascadylddinkoyn phathilimidd, he
conpound VI1 may be a salt with an 1 norganic acid such as hydrochl oride,
hydr obrom de) etc., or a salt with an organic acid such as 25 oxal at e,
mal eate, fumarate, etc. When an acid addition salt is used in the present
reaction, the reaction is carried out in the presence of a base.




WO 01/ 40182 PCT/JP00/ 08283 17 The base includes, for exanple, an inorganic
base such kali metal hydrogen carbonate (e.g.) sogl ogen”’
car bonate,%f)%ﬁggisa%zum hydr ogen carbonate) etc.) and an al k%#ﬂg@{(@%
carbonate (e.g.) sodium carbonate, potassium carbonate, etc.), or an

organi ¢ base such as 5 triethylam ne) tributylam ne, diisopropylethylam ne,
N-net hyl norpholine) etc. (Step G: Thegonpound of the fornula | X may be
prepared by subsequently subjecting the conpound obtained in Step F (except
for 10 the conpound wherein X is a |lower alkyl group) to hydrogenolysis in
an appr opr i ap-dokmnesntfonyl, beozényehudfonyl smetitanesudfodyl; 2ovd benaflj ne
conditions. The hydrogenolysis is carried out in the ﬁresence of a catal yst

such as pal | BREfenfbS terarBeRyyGraPPayh henayerpsardonyh HilHATARWxi de, etc.,
o Fr om abouesSeRRaRaG T, adie A ElsReR Dok PG

pressure. (}9{ x: ]M,r e | '3@9 en source
anmoni um f or n\g{ é; h%E)r m (1:’ acl aw gy%‘fﬁn&é%gﬁggf)g@ ne,e e(f}%.cgyngé/&gl so be
enpl oged. The sol vgpi aidhdie r%!aéﬁ#@i‘ési&ﬁe'ginchi@ésb@&Oéxa:ﬁf)f@'&ql\alogé&- )
ethyl acetate, acetic acid, water, 20 etc., and these solvents nmay be used

al one or in aom,d Wwerodlkilsulfohyloxyerotipt (egs emechasssidfonyheethydeol ysis is
carried out in a solvent under acidic or alkaline conditions. The reaction
t enper at ur e swuifongd), \anakan adylsylfonyloky gronpdegf, hanzesesulfongjoxnrpounds, and
it is usually. in the{ range of about OC to 25 about 1SOC, preferably in the
range of abotPtUSRRSWENYIBM. 80C. The sol vent may be al cohols (e.g:,

nmet hanol , et hanol i S opangl . et . 1/ 2 P P00/.08283 18

di oxane, water, o’rTha? %l%;?% eatgptlﬁgls%d%%? %ﬁgs.cﬁ‘%‘i‘ea%fc’y’il‘?{8f‘1}88s, for
exanylge, an Addes I ioRiAC L fhrs Ul PrefR¥BIOCHIONhE aféhd, hydrobroni ¢ acid,
hydroi odi ¢ acid, sulfuric acid) etc., and an organic acid such as formc
acid, acetic aci d,THerpddcyss forqirodachiy the orysedlugGatipb@nd @ fci d, nmet hane 5
sul fonic acid, etc. The base includes) for exanple) an al kali netal

hydr oxi de ( eexplaineddinumoheg detatl biklowpot assi um hydroxi de, etc.)) and an

al kali nmetal carbonate (e.g.) sodium carbonate, potassium carbonate, etc.).
The crystal 3%Pddnpound A thus obtained is Conpound A type-1 10 crystal

showi ng characteristic.diffractio ks. at the diffraction angles (2A) of
2bout 9. o, pREra908 of the soRgudd dIRpBmIS RO | 1 The powder. X ray

diffraction patter SOR® rhYipg- i L froma
sol velﬁ such as neT?.ﬁano pto gig\i:gﬂ?t e cr%slgla@gﬁé)%}%égﬁgo&?gagtl gtztlﬁg

di ffracti on démpeaka ofttht ferndufal I withi thie csigpsend 36 heforaatatll $n Yhe about
17.5, about 20.8, and about 23.3 (Conpound A type-Il crystal), but Conpound
A type-| cryptezence ofrarbmsednid suipabldsodebritndustri al |y t han Conpound A '
type-11 crystal. In the preparation of the present invention, the crystal
of 20 Conpound A HZbapedn sciox expmplef sqdium bydrade ametalgdkoxidg: ¢ he

cumul ative weight distribution ya .of 50 9% and.a parti.cle size of not
arger t han 560 nATd: eakett et pF Hhion cindthnCBnidh BHRGET ue of o5 o6
i.e.,nfrug s ffide ] étcUsafl gellefdie AR i : i.ol.e.size of
not Izegrjger t han Sumﬁn%a’aet%c't hgﬁﬁ%nfive m?e’%g %?gﬁ{r]%{ﬁs@%%‘%ﬁu‘gﬁ%f 25 50

% and a parjinklcfediRc Péagdedt ih An8 Preddiie 420bRER, dhetd R stAiaE Ave wei ght

a
distribution value of 95 % nore preferably ones having a particle WO
ov4oi gz mixture of a 1-substituted compound and a 3-substituted compound.

Since a Grignard reagent is widely used in order to preferentially obtain
the 3-substituted compound, a Grignard reagent is also preferable in the
25 present step.

The Grignard reagent includes methylmagnesium chloride,



19 PCT/ JP0O0/ 08283 size of not |larger than 30 umat the cunul ative wei ght
di stri'bution value of 50 % and a particle size of not larger than 100 um
at the cumwoadriqemzwei ght distribution value of 95 % are useEnPoiys2885i Ng a
drug substance satisfying the above requirenents, a preparation from which
the drug 5 substance rapidly dissolve can be obtai ned. Besides, since a
drug substance may optionally be obtained as an aggl onerate, it is
preferable that the drug substance has alQontent of said aggl omerate of

| ess than 50 % and al nost single particle size distribution. The particle

sizes of the_drug substanc at. the cunul atiy i.gh ' i bution

val ues of 50“%‘5%6“%1@%“1% Rgggu?ga}fwg eﬁ%ﬁ@ﬁ?ﬁgﬁ%{ﬁ%ﬁgbﬁb@'f or

measur enent i.6l L i RN Yol I ndar d

o oving mot iperSshist GISHAE pHeRRlGRRRRIA cHl g EIALT g Pt

anal ysi s, et gethPihadhtain®t hiethideantPastHutgirhaedsiumothleeidel MThed to these
nmet hods. 15 The present drug substance satisfying the above requirenents
may be obt ai Getgnyd vehgaiti isgisiiadlyarsest il 4n zahowmt ebatbuti bhs about Be

synt hesi s process of Conpound A and/or by selecting the pulverizing nethod
after & he symdiesiiprefgrahyripamamaunt®f abeuit 2nivcabaftiemales teyinmedepE of
Conmpound A) a drug subst&n{g‘e can %e obt ai ned by 20 pul veri zing Conpound A
by a hanmer Hi¢ fompopng; RePgPUA L1, a planetary ball nill, a vibrating

condi {1 onb i on diee BEActioPds Rl artieanas flefoPltylt bl agtiy g
subst ance Caﬁbgﬁ‘% e g&n%ayt St gﬁkférﬂglty%teas %}?géfétﬁré bZfoahd¥teto

agglutination rate of ound A’duri ng esis 25 process thereof,
or by dissol ¥hagt DRE. PTEE reAdtireld Sric¥erablys cattiédigut hadey athespiery ofcess in
an appropriate solvent such as water, an organic WO 01140182

PCT/ JRD0/ 08281 ifiertsgasvsucth asnitrogemdr anggrect Begjdesecan inargahigreagenti on to
spray-drying or drying in supercritical fluid of carbon, dioxide g%f, under
the sel ect edseel@siaineshlaride, glaminumyChiREidge SPPREF BIPARidEe SR jrRay be
preparation using.the. 5 drug substance. i hus, obtain [ | es cont ai ni ng
said drug suﬁagﬁ‘ﬂ&%&a% rﬁ?ﬁﬁﬁ?é@f& e E#‘Eﬁﬂ}vé? 5%?\‘?@8&?3%%%9 n addition to
(a) a drug s afil ) L$i , bi nder,
bat furt her - H3areaEBant teg ezt ohien LT, AhERE Rk, oty By,

exci pi ents OtQ@ihjdvdfutdiE o4€ ) THERIGAAC Ent inthEiaohloeRied ahdcihlege cont act
t he drug substance, it is preferable .to use such excipients conpatible
with t$he drugokehsd shoaldamslubed imanrgainyatreusifermin a suitable ratio to the .
drug substance, by which the stability of the drug substance is secured.
The exci pi ents ot HBhe compound ofithg fosnyla Hmay de prepaeed b IGREENE @& ude,

for exanple, a filler, a disiptegrant, .and. a bi.nder, .but .if necessary, a
ol i dant . a | aBHRegRPubHptecke aranRdeidith aBBPFRAiE hakils coRmai &

ther than the d i Lk ined i
Smont or" 5ol g spUBRAL BEftcidie PARE HACHRIRLY, HiioRBhBraeT 1] o0
parts by wei QHBr&hidé?%%c.l ngéﬁ &ggxﬁ]i?;rlgélk(%/ehg&nﬁauﬁﬂq&@,ﬁﬁoéﬁﬂbr&ﬁrts by

wei ght or less, to 1 par y we
20 chloride, thionyl chloride, oxalyl chloride, phosgene, etc.) in a suitable

solvent. The halide compound is used in an amount of about 1 to about
5 moles, preferably in an amount of about 1 to about 2.5 moles, to 1
mole of the starting compound. N,N-Dimethylformamide or
hexamethylphosphorous triamide may be added to the reaction system.
25 The reaction is usually carried out at a temperature of from about 0°C to

about 200°C, preferably at a temperature of from about 25°C to about



drug substance. The filler includes, for exanple, |actose, corn starch)
sucrose, trehal ose, D-mannitol, erythritol, maltitole, and ethyl cellul"ose.
The 25 di sMRBYPEAt i ncl udes, for exanple, | ow substitut RETHRENVGISIpr opy!
cellul ose, carnellose calcium and crosscarnell ose sodium The binder WO
01140182 PCTJJPOQJ08283 21 includes, far exanple, hydroxypropyl cellul ose,
hydr oxypr opyl nmet hyl cel | ul ose, puIIuIan,lQOvainyI pyrrolidone, gelatin, and
carnel |l ose sodium The glidant and the [dbricant include, for exanple,
magnesi um 5 stearate, hydrogenated castor oil, light anhydrous silicic

aci d, and talgp°cCVhamersgvatti ey Heedionidtid Bydioedrbors (e5g.i9etlzée,an anount of
1 %to 5 part by weight, preferably in an amount of 1 %to 4 % part by

wei ght, nor dojresfegetth) gr halognnatmiihydmicathdnstet®, hidroform, methylere , based
on the total weight of the preparation. 10 The preparation of the granul es
is prefer abIG}'ll@lag%i@-)out by preparing previously a preparatory nixing
powder of tt}g dr,:g substance and a part or whole of fillers by m xing them
fol |l oned by ng. or pul verizing, and then adding thereto the remnai.ning

g
exci pkents, 1. he a I .ating or regulating the
size of the l%{ég?}&artéo?l §§a§ey&%/%ﬂ?§ﬁhbﬁoﬁg82¥ﬁ?g{}#'f ormty of the drug
substance is seCurfd comfoufldbMheAMRmuI& tVHay DeGHephRY BYsubYeciapd using a
sieve of 24 to 60 nmesh, 'or by using a sieving apparatus having a suitable
m xi ng capadhecompsduras ofitheofgidulatilirto rédaction iwith anchgpopeiztei ng i s
carried out using a pulverizer such as a hamrer mll. 20 The granulation is
carried out refluringagepitdn shyuiigblegrodventat The redueiggrdgend rayl bgr forul at or

agitation granul ator, .or hjgh-shear granul ator. The particle size of the
g?anm es tﬁ@amrgsak%unsah%&ww%ﬁ@a%@@wm%%@ﬁ@twéﬁhme- cunul ati ve
wei di strihut.i Qn of % n / [ n,140Q .um at the
cumgjlpét ive v@éﬁa’ﬁ?gﬁ} é? M{ﬁﬁ’t ?oocﬁg%%’ﬁéong‘f’ %hﬁk}?{ég&r %%P@?d?’h(gaqﬁlglf?i cle size
of the gran Y Ta] gEF ; PGE J 108283 300 um
at the cuw?gaﬁe%&r\kgie’g%ltb %i&g’rﬁqgﬁﬂflgﬁy@é%ﬁe&@éﬁég r?ig'rsl’clg:t-rll-:()’t%thr ger than 1000

um at the cuysfeferhblyeanBilgii meta orbhydhde.v al hieredfuctionof terconiinat abl y,
the particle size of the granules is not |arger than 250 um at the

cunul ati ve il wghereit R isi 4GHCOX shbuéd be caeried onhdhynusing ar rpshucing han 800 um
at the cumul ative weight distribution value of 95 % usi ng granul es

avi ng Such SEEF Eneh ERRAQIAEANEE Ene PRROhGrBPLRy Tt FOTWIE SRRt ho dr ug
cumit Rt ve WSIBRE 1810 PRGAALGY “PRusdoteponf B edied derelraBpetnEa I ea by o
convent| onalor}g,EBNAGo S BB ARlesdlo RAELICUALE AnBlu AR B REeN! o) o

exanpl e, by a standard sieving nethod) sedinentation net

scattering nethath [Il. "t faaRtal temRrature iy Vire deending oh thieaghids Ng
should not be Ilimted to these nmethods. The solid preparation of the

present i nvesftthereducing agent tthdelfsegy, hudlies wsuallyobt thesahgeTofcatsmiti d

preparation may be, for exanple, tablets, capsules, granules, powders)
supposi t or | e0°Grto@bouit 1A0°6; speferably i thaaange ohahewt 92°¢ 4p@bowhe sol i d

o1 epaPati on DONCA: rigrosvehy Isisefested BRI i it idfe RAuEHg

agent to be used, and may be ethers (e.g., diethyl ether, tetrahydrofuran,

etc.), toluene, chloroform, methylene chloride, methanol, ethanol,
isopropanol, acetonitrile, water, etc.
In Step B, when the compound of the formula IV wherein Ris a
25 protecting group for phenolic hydroxy group and R'! is a hydrogen atom

is obtained, said compound is used in the subsequent Step C after the



20 per dosage unit, it is preferable to increase the volunme (weight) of the
preparation by addi ng external excipients into the granules in order to
secure thewewiMdigl ent stability of the drug substance as POFNIP00482880 secure
a suitable size (usually 4 to 10 mm of diameter, 25 to 300 ng). The
external excipient may be, for exanple, in addition to the 25 excipients
such as fillers, disintegrants, binders,that can be used in the production
of the granules, crystalline cellul ose a filler. WO 01140182

PCT/ JP00108283 23 In order to secure the content uniformty of the drug

subst ance, ] Stedl SefANt ai ned in an anmount of 0.01 to
100 parts b%@?éﬁﬁ%&%‘%ﬁﬁg&?n anggam)unt of 0.10 to 50 parts by weight,

nore preferably iTheamtasmudtiobf & ptbtecting@roaptior bynineigybiaip is carrigehrt by 5
wei ght of the granules. In formulating the preparation, the external

exci pi ents paybpe cweentionalkinéthgduntthetgeptuieusyrehiosisdinld (conNabuiong
granules nerely as a mxture of the external excipients, or after

gr anul at i ngIZUMI%A et ahalFusdamerialsand BXxReiraen ol ?P@i%si’%@reéiﬁ’ to the
eIt on_ MArSPRe 008 i dPhal Bl B¢ roRipsSpR e Siniase.

hyd L, ret hyl cel,l.ul | i gy , | atin,

el ser oS 1S < BEardidh dtplis RAci WIPULAARC. B8 210 the
exter nal - exglphEBhsve A S bpPRbpAR Gilvdribit 3R téRbcheiE 26 givbXhENe

granul es an e extern Clpients may be conpressed together w thout

m xi ng to giympdundosiahedotmblies witersin Ri'liapetert-butetycarbonyligreupase) t he
external excipients may be, for exanple, crystalline cellul ose and/or |ow
substituted hydr doypdditiphe éh IStep e véren theyeempoiins: efthgtfermuin bY

hydr o&gnat ed castor oil. Moreover, light 20 anhydr ou&) siljcic aci.d and/or

tal clOmy bewhesein Riis neEeSOX: gnd iRy divg PHSHINESTONRE amino group is

Tabl on) ho T RbTERE, $80 hetiSind eaP it Bl Bhel i RER S e el
exci pient's, it | sypr@beraPber 8 AinTRINGRMNLS OR1AL orduRETVTY dr ogenat ed

castor oil in an anoun % by weight to the granules or a

m xture of theremARYS bt BAdR! ¢ Adlydesgémiatinsis dbtainedDsAitl 40182
PCT/ JP0O0O/ 08283 24 order to prevent sticking which may easily occur in the
conpr essi on chatottridiy identiedliteetheacumporend taigheifarmnta VHuendiseai ned i s
subjected to conpression tableting with a suitable tableting machine to
gi velbhe deglirestlythebnsedin StemFaddition, in order to nmask bad tastes, to
increase the strength of tablets, to inprove a feeling when taken) and to
i ncrease t h&t8R& ness when used, the tablets thus obtained may be coated
with a suitaple G | i i f{/l m coated tablets. The

pol ymeric i %S-F%%‘%E{r?%nﬁfﬁ%/h%bg}gﬁgghg%gr%%?gglq\"{sl&gi(ypr opy!l met hyl cel | ul ose, 10
hydr oxypropyl cel | 'Fh@?&nob&ﬂbpéb?éﬁé)éﬁﬁ?'érbhpif& piehblit hydrersygiouy of

cel lul ose, nmethyl cellulose, ethyl cellul ose, carnellose sodium

pol yvi nyl pyrthelcogigrind DV wiieryin RY'dsagiroteminggironefr ahinmgroup and

di met hyl am noet hyl netacryl ate-nmethyl acrylate copol yner, and, et hyl

acr yRat enet H¥/is apratectinggeoep o phesrolic Hydrexg gsawp)ma b cprred pet glér for

POl yet hyl ehEgRYEET SgiSEppisis PRIERARUa(s FURbEroEoRng e bl .

of the protecting group to be removed.

The reductive removal is carried out by hydrogenolysis or by
using a metal powder such as zinc powder.
25 The hydrogenolysis is carried out in the presence of a catalyst

such as palladium on carbon, palladium hydroxide, platinum oxide, etc.,



acetyltriethyl citrate, diethyl phthalate, diethyl sebacate, acetylated
nonogl yceride, castor oil, or liquid paraffin my be added into a coati'ng
agent. Fur Weeq1u0182 order to protect fromlight or to i nprROTaPIGHS2830
discrimnability, a suitable coloring agent may be added into a coating
agent. The coloring agent may be, for exanple, a water-soluble synthetic

pi gnent such as Yellow No. 4, Yellow No,,5, Blue No. |, Blue No. 2, etc.,
and their alum num | akes, talc, titani upr?’oxi de, iron oxides, calcium

sul fate, cal cium carbonate, or riboflavin, carmne, turmeric 25 pignent may
be added. SRS vdr I teNCHBRSR tiai il SHeRiteti 19 agent
or a fIavorNturray beydaﬂgggg aggllb\ﬁgﬁ?#en WO 0??%8%8%@%# 68%7%828??96{2%5% n

addi tion, thenipephire dTdyorheboun 2O°Ceatd Attt SOy rudeatstehdsphblegics for the
sanme purpose as nentioned above. The sugar coating agent may consist of, in
addi ti on of presswm or endpopeassudd. sUatadwtéc bydsageni trahsfec abductiomar bonat e,
talc or titaniumoxide, and further contains 5 as a binder, for exanple,

gel atin, acdtsing asd hydrpgenopsse pmmeriumdprinate formissacide€Yelat i ve such as

bt er Saol ubiERE Rt RERTRE (o BerFRRIOTER: o TEREOIEIT FORT BRAGPIYS Bl ue
L P12 O ey 1, UMM Sk, dQobals! L BT S0

i ron oxides, "cal’crum sul carbonate, o ( carm ne,
turneric pi gpREéE sHRENRS 15dPAIBRE DT in| Ak Hfe of ewb ¥ rRéRCoPMedt abi I i ty,
a sweetening agent or a flavor nmay be added as well. The granules or a

m xt ure of tdudvegitanul es and the external excipients may directly be
formulated into fine granule preparations, 15 granule preparations or
powder prepar at i ofhbe hydrolysis is gpeiiedout ipan appsepriate salventgindenadid gel atin

fZ?f;‘ibﬁ? cé?w:;)/?féé?ﬁﬁ?»re sl &2{0%5@%%«33?@5 %E%‘r&fm”?%m??r@ré?%m%?& by
nyor ogena odieacih i the syt pERte pRISCABEURYT HREREL B 5 cno) o

talc may be ysgdidm el xlangErblf}alﬂlﬁu?@@@ 2 a%‘bﬁ’BLﬂSWP[ spéféfém lri‘ﬁithéf ter

granul ati ng, hydroxypropylcellul ose, hydroxypropyl nethyl cell ul ose,

pul | ul an) palayige Yy bpyut 20PC0e0@aboge160°0. Thecalvenlt eagy bodlcoholwie.pe added
as a filler for granule preparations. |If further necessary, in order to
make the tabhethamnisethianel c16 )radesorigrite avater,hid, Nidimethyformemideont ai ni ng
granules or tablets are coated vmgf] a coating g’gnt for coptrolling the
rel edSe of £'Aediddhest SOVORFITAY PEaisedlprs O o gIIHBIREE QI QE MM of a

polynmeric in Len r.fa d.ols.to gi Vi e, sust ai ned
rel ease tablcg{tglgsel'ﬁélvgggst‘i %egg%sﬁtmﬁiy ebaer? a¥lga||,1{ g??zéflp#}gdm%gcges ! carnauba
wax, cetyl . Iﬁﬁﬂg- ANy PR i i ns
(e.g., shel %@u@c@rﬁ%dseztpggéeg}%ﬁ( €. 0. %%’ﬁ?/?sj(azéﬁlém oggei ?é g’%ﬁe Eié?g'éryl ic

aci d est er s. piperifftes $8penazins etc. | ladel tHe a6l rhay belteydretiIseio acidpgr edi ent
propyl ene glycol, glycerol, polyethylene glycol, glyceryl triacetate
(triacetin),hydrobrdmic acitl; thifluomeeetit acidgtsmiuris acid &yrmic etcid,| agetichal at e,

di et hyl sebacate, acetyl ated nonogl yceride, castor oil, or liquid paraffin
may B® addeddGifh Bethanesylioniagelds €19-n addition, the 10 granul es control |ing

t he rel ease gf tﬁe m&*1 g: czgent may be conpressed to give tablets. There may
be obtai ned . sustai ned rel ease preparation by mxing a
conponent fop.;aPLEG bi B EQGpb&hEBTEhE Formula VII:
The compound of the formula VII is prepared from the compound
of the formula V via Steps D and E.
25 (Step D):

The compound of the formula V and the compound of the



medi cament such as the polyneric ingredients as nentioned above or 15 fats
and oi'ls together with fillers in the step of producing granules and
tablets. MOOI4ME2 | f necessary, the granul es thus controPCEJPI0H328e rel ease
of medi canent can be conpressed to give tablets. The solid preparation of
the present invention thus obtained may be packed, if necessary, in blister
pack, heat-seal pack, or bottles of 20 ﬁyitable mat erials, but should not
be limted to these packages. Further, necessary, the solid preparation
of the present invention nay be packed together with a suitable desiccant

such as St | foffh 88 v dPERRMUCRT |8l i B R AN, ThénalpRehriate BuReit.

B-adrenergi'c receptors o rug 25 substance of the present invention

was st udi edphd facthl tehipreatiieahby vexpnessidige tottekinid3-ofahd s¢aimglr ener gi ¢
WO 01/40182 PCTI JPO0O/ 08283 27 receptors were prepared accordi ng to the

met hod di sctmapounds WObe6isel;23dl it Thasually ihithe rhngelof abept 603€rtg hunan
(3~-adrenergic receptor was prepared according to the nethod_ disclosed in
WO 00/ 44721abautr20036: i Fhensolveninmay benramatitchydrocaehaps 6:8 s PERLENRi ng

activity: Human (33-adrenergic receptor-hi h)ée ressin el ], line
GHO BKREX) G060 .0 KHPBE 16 ACSRTE) SEHTh ENRN TP B s CHRRTF Urm
I t ith 10%f et al ' 0 : 4 Th
ol s wer e 5ei tegrapprpfiedn, AR, 3 bR s Yifinds, Aprogdide, T
contai ni ng R%‘ifc’o%ggg '1@,tN§~7-Giﬁaef VifbriA RS 198 Iddetid@-gBdi um was renoved.

The CHQ pK s were coll"ected by centrifugation, and suspended in
Hanks' buf f ghidak6MMiBloaeEeicaand thess solvents thayWd useataldriecorairid and 1 rnM
3-isobutyl-1-nmethyl 15 xanthine at the concentration of about 5 x 105

cell s/ m. Thiistuwwasféwsiarmore 00thrse sobeentst est conpound were mixed in the
sane buffer (500 ul) and incubated at,Z 37C for 30 m nutes, followed. by

boi 1ithg for . S ni AlecEeackiopapay pielerably besirieshouhain the PERENCE M & i on of

h i ' h f in.th db
si ng. 20 CARpRE AR bess el Ton dhe fafiel el BaPELHEHAH ¥, D700 Y

measured in_. S| 1 i ressi ng
human (32ad‘?’%algr%‘girxgllgggrdtgg?)ft?%l)tre,baé'c%:'j ! %‘?/kggm ng pﬁ%)%fzsgiu?fg (fﬁgi?aﬂiﬁgéﬁl y

expressi ng punpan(frad Lo hiveréfaesijonate (€ad solidrmaptrogely pKREXI O 36
for highly expressing human (33-adrenergic receptor. The amounts of CcAMP

when addi ngcdfbonahté,gfotas$iuns tyydoogare catbanate, a40)Odh 4048 nfetdl JPO0/ 08283 28
the reaction mxture or not adding thereof at all were designated as 100 %
and 16 % rebpdradide(sg., sadiumdydrogidey @orassiwg hydosiis £ted, 9handr ug

b f th ; ' 10- 10" ' sed
hUTi net o CERRE Past AUFD SBaRELAT BE R EIp el NoerhRe i BB, 57 oo
comound { oche T Gl e KBRS B halug MR ARG R haRuatsse oal cul at ed

by | east SC]G 'es regression-anal’ysis of a concentration response curve of

each conpoungym 16 besHinSafi i§48KA, tHe redletion banTsbbetHlyprodeedBg- . (32-
and (31-adrenergic receptor-stimulating activityTest Conp
addition of an alkali metal iodide (e.g., sodium iodide, potassium iodide,
20 etc.) or a halogenated tetraalkyl ammonium (e.g., ammonium tetra-n-
butyl chloride, etc.).
With utilizing the present reaction, the compound I wherein R is
-CH,COX can be prepared from hydroxyindole and the compound of the
formula VI in a similar manner.
25 (Step EJ:

The compound of the formula VII may be prepared by selectively



~i 3-receptor (32-receptor [3,-receptor. ECS (riM LA (%9 ECSa (nM LA (%
ECso (nM LA (% A*0.2711021453. 5831 P**101004. 21 000. 46100 10 Note: * neans
drug subst av@ 6140182 neans (-)-isoproterenol. I n this experparmopossTonpound
having a | ow ECso value and a high LA. value is considered to have a potent
human B-adrenergic receptor-stinulating activity. Thus, as is clear from
Table 1, the drug substance of the prese preparation is proven to have a
potent 15 stimulating activity of hunman 3-adrenergic receptor, but the
stinmulating activity of human (32- and B~-adrenergic receptors thereof is

qui te weak. Pénmng w@rbfechhgtggagwgfog%@%zgrghgeor%e9; Race of the

present invention e expe adren C receptor
stinul ati ng paalredvin Stex el | ent adrenoceptor selectivity. The drug

subst ance of the present invention is useful as a [i3 wo oi/aois2 29
PCTI 3PC0/ 08283 adITreepmitecting griup fart ihedminagroageist remmovedebyr ophyl axi s or
treatnment of obesity, diabetes nellitus, hyperl ipema, irritable bowel
syndrone, actrdaicsioncdrlardrelysisrwinish, shoaild diei selaqted asernding &o the kingdsy

cal cul us, etc, Besides, the drug substan&e of the present invention is also

usef ul® in th%f@qmwweﬁmmtq & ISAYPBns such as stonmach ache, nausea,
vom ting, epigast r’]‘l'tl)ér%eﬁh%’ﬁgg o@ﬁf%‘? n(gut S#BYBF&E %cw %&én tcute or

chronic gastritis, I"axy ne5|a ol ecy he drug

substance of ykie @hﬁ:’i%ox’v&é’ﬁé‘&éﬂ'&s'z’hé‘%@@d@? a (33-adrenergic
receptor-stinmulating agent, it nmay be adm nistered orally, 10 parenterally,

or rectally, but [Thefieydrokynblysiy sl carsicticoutihehdquresericd 6fa datalystubst ance
of the present invention nay vary according to the adm nistration route,

t he condi ti ossch ageslladiutherpearben, palladivmmysirexidebpledirmiromxidh stexi s or
treatnent), etc., but it is usually in the range of 0.0002 / kgl day t
0.02 ¥y/ kg/ dHFdebPE@@g&BI g;mqs'phleﬁ@ r’&h‘aée%ﬁ“@ P%t%ﬂ jagn X 81 0. 02-

he ol Lo ni PR st B o AR 40 indsralfiddriin PeiBifetfor be
construed toyRget padstide.t NBEGHSs, EtalriPRFAOLEA tlansfer reduction using
as a hydrogen source ammonium formate, formic acid, cyclohexene,
hydrazine, etc. may also be employed. The solvent may be alcohols (e.g.,
15 methanol, ethanol, etc.), ethyl acetate, acetic acid, water, etc., and these
solvents may.be used alone or in a mixture of two or more of these
solvents.
The hydrolysis is carried out under acidic conditions or alkaline
conditions in an appropriate solvent. The reaction temperature may
20 - vary according to the kinds of the protecting group to be removed, and it
is usually in the range of about 0°C to about 150°C, preferably in the
range of about 20°C to about 100°C. The solvent may be alcohols (e.g.,
methanol, ethanol, etc.), acetonitrile, water, N,N-dimethylformamide,
etc., and these solvents may be used alone or in a mixture of two or more
25 of these solvents. The base may be an alkali metal hydroxide (e.g.,

sodium hydroxide, potassium hydroxide, etc.), or an organic base such



Preparation of crystal of Conpound A: The identification of the conpounds
was carried out by Elenentary anal ysis, Mass spectrum anal ysis, Infrared

(I R) absoryoidv#i8hect rum Proton nucl ear magneti c r esonarf§g/JPUASINIR)
spectrum and 25 by measurenent of optical rotation. The optical purity was
determ ned by high performance |iquid chromatography. WO 01/ 40182

PCT/ JP0O0/ 08283 30 The fol |l owi ng abbrevi gi ons nmay be used in order to
sinplify the disclosure. Frnoc: 9-Fl uorenyl met hoxycar bonyl group Al a:

Al anine residue 5 J: Coupling constant s: Singlet d: Doublet dd: Double
doubl et t: Tuinbetiqd $i . ) @ighabbe By@adhiorld aBidepar ati on of
(R)-s-(2-amzﬁoﬂgt’gltﬁgf'%—’%%%ﬁ%%ﬂdﬁf%% atg: (Step 1) 15 To?a

suspensi on gfydroBforiicAldd Qtiflwérodbedc adhl, subfuric aeidhyorenie adit pacete (240 ni )
and N, N-di net hyl formam de (0.39 m) was added dropw se oxalyl chloride (7
m , 80 nmol Jacid, oxatimacidypmethamesulfugée asid, ret¢.ng, and the ni xture was
further stirred for one hour. The reaction m xture was concentrated to
dryness undétep&oar@SteR&ssure 20 to give a solid containing Froc-D-Al a-d ;

whi ch_was used in the bsequent r.e ian_w thaout further purification.
(Stepd2) To FARPRLAN B‘Isé'{f %‘ﬂﬁngpﬁr@%ggﬁ)H{l}l&Bﬁf comercial |y avail abl e

7- benzyl oxyi ndol e | t q:{éeg : 0 mM) was 25
added a 3 M di et h;ﬁeégjﬁé)r&g%qsﬁ fg)griwgf‘h{r}%{rﬁy@éggne féyr%?g?gpmméetﬁ?% m, 150
mol ) under apgoifd BPERO RIrthuldNEI Ma St Paadve! med to room WO 011 40182
PCT/ dP00108283 31 tenperature and further stirred for one hour. To the
reacti on m YStepeFpas added dropw se a solution of Fnoc-D-Ala-Cl obtained in
Step 1 in nmethylene chloride (200 m) under ice-cooling. The m xture was

war med to room t efpercampannthef the fararuletVil pad thercaypponsdof the the 5

m xture was added 5 % aqueous hydrochlorig¢ acid sol uti. 100. m ) under
i ce- 880l i ng,foEmyla WI(\)%%F‘%W&&@ 1 ﬁr‘r?ﬁﬁr%’rat§§°ﬁﬁeﬁ§t° s‘f’&;ﬂét 8?85%’%’ | ayer

d 4wt .
hmgnes: am sul T at o ThensaEhf KRBErlE i) Lan AL U IRIDA LS | |
gi ve an oil &éﬂf%fﬁﬂ?&%ﬁﬁl’ AhA4t (fhsale it Yh@xinge éPabout 20°C to

[[2-(9-fluoreny oxycar bonyl ) am no] propi onyl Ji hdal e, whi ch was further
used in the fMhEeIBOPT, poefepablylihaiie rangk frmbout i25°Catol attout| B@AC.3) To a
stirred mxture of the oil obtained in Step 2 in a mxture of acetonitrile
( 100 rnl) &t Solpentpanay|be arbsnadc hiriiracasbanisl érigp denizene wduears:, €ell,um

bor ohydri de (5.67 150 mmol) roomtenperature, and the m xture was

, at ,
ref | dRed forkﬁioﬂ%?%g-»“ﬁﬁétqr@a@?‘?tbﬁl giha Ketong, S1EHoFHETS &£-Bodft Benper at ur e,

s S AL, TN o B 1
acetate (250, )n 3Rt WEREnHsdH0xidE) Nﬁ@éﬁﬁl\%@ﬁlféﬁﬁéﬂﬁ'@e, ddi 118Xt ure was

stirred. The organic’layer S separ af ed, ed with water { 100 m), and
dried over adum/&hgug-imaa%fm&ﬁbﬁej £7d ¢heddsolvatsumaly bomaset aing ovehe
removed, and to the resultant was added with stirring a solution of oxalic
aci d (4.50 ga nTgtumndf)twaoretdurt oftkese solydtsn In dhe reactiorespstem,ure. The
precipitated crystals 25 were collected by filtration, washed with ethyl
acet &0, andtrimethylsilylacsremide or histsimefhybilylagetamide gnaype gddgd. whit e
0 X N et P ABE Brgser ceaction, instead of the compount of e Tormuta *© # (¢

VIL, an acid addition salt thereof may be used, and the acid addition salt

of the compound VII may be a salt with an inorganic acid such as
hydrochloride, hydrobromide, etc., or a salt with an organic acid such as
25 oxalate, maleate, fumarate, etc. When an acid addition salt is used in

the present reaction, the reaction is carried out in the presence of a base.



1H NMR spectrum (200 MHz, DVMsO-d6, S ppm: 1.14 (3H, d, J=7Hz), 2.80 (IH,
dd, J=l4Hz, J=8Hz), 3.03 (1H, dd, J=l4Hz, J=5Hz), 3.42 (1H, nm), 5.26 (2H,
s), S.94 (wBo0mnez 6.75 (1H, d, J=8Hz), 6.92 (1H, t, 5 J>rEHLPo/082831-7. 22
(2H, m, 7.32-7.48 (3H m, ?.51-7.62 (2H m, 11.11 (1H, s). (2)
Preparation of (R)-3-(2-tent-butoxycarbonyl am nopropyl)-7 benzyl oxyi ndol e:
To a m xture of potassium carbonate (28 , water (500 m) and 10 et hyl
acetate (250 m) was added (R)-3-(2-am nopropyl)-7-benzyl oxy indol e oxal ate
(50 g, 135 mmol ) obtained in the above ( 1), and the m xture was stirred.
Then, to the Pepa@oIRIudey 16f exaapid)iat H’Icﬁg&%ﬁfc BakeshH ab ahtalRyliy!

bi carbonate (29.5 g, 135 mml) and the m xture was stirred at room
tenperature fraetad Hydwogen darborrage(s.g., lsagumvimsirbfers epebvaiatd, pogassidmwi th a
sat urated aqueous sodium chloride solution ( 150 m), and dried over
anhydr ous nmadmsipgen carbhonate, giegd ansd aarﬁlkaham@taéparbarwe e rsodignced
pressure, and to the residye was added n-hexane ( 150 m) . The

preci pi t at ed @PeRaics PREASSILE) FALEBAIG\FLE)] 9% AR j05BARIG Pase B 8S gi ve t he

t|tIe orrpou 1. 2 as. whi )5C. [a] D25 =
-21.0 Pc qﬁ gﬁ%‘?ﬁ&ﬁ& ?r%b“%ﬂl b%@f’ %?YH%W?&H}&’é ?‘ ppm: 1. 11
(3H, d JGQJéié%p s), 2.83 ( 1 H dd, J=14.5Hz, J=6.7Hz), 2.94 (
1H, dd, J=14 thrng§Q1 Hz) , 400( 1H m, 4.44 ( 1 H m, 5. 18 (2H,
s), 6.71 ( 1(§tep2@hg J =7.5Hz), 6.97 (1H, d) J = 2.2 Hz), 7.02 (1H t, J
= 7.9 Hz), 7.20 , s), 7.24 - 7.51 (5H, m, 8.30 (1H) s). WO 01140182
PCT/, 1P00/ 08283 33Tﬁptdomlbo1.mnl of the 88mi%o Xemaydedptapaned byr anal ysi s;

Col um (CH RALPAK AD (dianeter 4.6 mm x 250 mm manuf actured by DAI CEL
CHEM CAL |Nowmeggenﬂmu)b;ectmgatheecqmaggn@rphtemdem Stie@df)(q;ﬁssnbfor 70 :

30 t 0.8 m/ X t o Det ect
(25 " Fer@siqnpeud HergiiRas plowss abRd grpup! i byffogenolysls i &R °°t ! "

N, N- di et hyl

. ndol - 7-y1 G SRERkE Eﬁl%n%gf&ﬁ*??é 3K HECARLRN: Litine cenditiops.

(R) - 7- benzyl oxy- 3- Ghlea fdrbgémqyﬁaﬁb@ayﬂlé@bu@mmnyl bfddetof(a ddkalyst26. 3
nmol ) obtained in 10 the above (2) in nethanol (100 m) was added 10 %

pal | adi um on sumtbaspélladiugy pnasdbotepatiadiurrchydmoxide] phadmateokide getc. ,
at nospheric pressure_ of hydrogen at roomtenperature for 2 hours. After the
theoretical awaden hydrogpnaigasphase. wé‘%hfttﬁﬁfr@ﬁﬁds capred QUila§ &t was renoved,

i Ssof9ed | n BEARGALICGH oAbl 405 C| fAGoit, B0, WP =BBReBpt acs um
ot ase) um i oB 93T @%”nﬁh?ép%é N R éﬁﬁlxeafe?'re@a@ﬁ%isa”if ter

i ce-cooling, ﬁﬁﬁg'@@h%%@%e@%cﬁfﬂc@'ﬁn%h%&%?ﬂﬁ@e yrehid hei@t i on, and the
sol vent was evaporated under reduced pressure. To the residue 20 were added

chl orof orm ( &@fodxenanydedzine, €td Ghayh)so baemipheyed. x Thesohwshtshay bed. The
chl orof ormlayer was separated and dried over anhydrous nagnesium sul fate.
The sol vent wRlsohelsdeat methandy Cﬂm%etttcp)r eyl agctage chaetictanid y watetue was

A ?Erngtﬁﬁémi?@a Solvghubina e e é%%%ﬁﬁaﬁhéﬁ%?éé £ ewgyor %{?{s'eoe@?t SS
white crysta %é%g%[a]DZS:-%S(C = 1.0, nethanol);

01/ 40182 34 P%gc?f’ 1H NVR spectrum (300 Mz, CDC13, s pprr) 1. 10
(1323 ((ngJ ;)6 g gg)l‘hejh)ﬁﬁ*o c}%‘fg is can]led lo%n%%lv%mz%nééj'ﬁmg) cirtz‘.lk%.lf_:] q d ]

= 14.1 Hz) J corﬁhﬂiohlé) The reaction temperature may vary according to the kinds

of the starting compounds, and it is usually in the range of about 0°C to
25 about 150°C, preferably in the range of about 20°C to about 80°C. The

solvent may be alcohols (e.g., methanol, ethanol, isopropanol, etc.),



3.34 (2H, q, J =7.1 H)) 3.44 (2H) q, J = 7.1 Hz), 3.99 ( 1H, br), 4.45 (
1 H 5 br), 4.80 (2H, s), 6.67 (1H, d, J = 7.7 Hz), 6.99 (1H, t, J = 7.9
Hz), 7.10 WOlM40482 7.30 (1H, d, J = 7.9 Hz), 9.41 (i H s)PCTQBOG/AS283 purity:

>99 % ee [conditions for analysis; Colum (CH RALPAK AD (dianeter 4.6 mm x
250 mm manufactured by DAI CEL CHEM CAL I NDUSTRIES, LTD.)); Mbile phase
(n-hexane : isopropanol 10 = 50 : 50); ir:%ow rate (0.8 mM/mn); Tenperature
(25C); Wave length for Detection (254 nf); Retention tine (6.6 mn.)] (4)
Preparation of N N-diethyl-[3-[(2R)-am nopropyJ-1 Hindol -7

yl oxy] acet agiiigne Fafers B dldftupé oblhest &bl 3-Thie(29M 1hE@iideUtxy car bonyl
15 am no] propy] -1 H i ndol - 7-yl oxyJacetam de ( 12 g, 29.7 nmol) obtained in
the above (eRarhplepantinordarit acid sudWashydrechiaridedidyiatdrobeamit 4cid0. 71 g) 1
19 mmol ), and the m xture was refluxed for 2 hours. The m xture was cool ed
with ice, anydiobedipreeid,mulfurcacidystal andeareorganic@cidi sughfas formi¢ on and
washed with acetonitrile. To the resulting crystals were added 20 10 %
aqueous pot2eidi assticreidn irifuermanetisracidopriplucnegulianis agidr mathens- i) and
the i xture s .stir

d. The chlorofgrm| ted and dried
anny B ous. nRUTE RS tEat g ReSE ROBRESIIE PRI aRRa R Phauced

pressure, a : esg] d.did ther, 0, . The
precipitate %ﬁo&é%&é.@?@ﬂ@gmﬁg@ﬁbyg%%%éﬁogl&%ﬁéé.ﬁriugé(lj 0 give the
title conpogdii(fied cArbdRatd(eds, Ybuilen easdrlts, potassiud arbonife, 01/ 40182
35 [a)D25 = -46.3 (¢ = 1.0, nethanol); PCT/JPOO/88283 "H NMR spectrum (300
MHz, CDCl 3, et )ppm: 1.16 (3H d, J = 6.6 Hz), 1.17 (3H, t, J = 7.1 Hz),
1.22 {3H, t, J =7.1 Hz), 1.40-2.00 (2 bri}, 2.64 (1H, dd, J = 14.1 Hz, J
8.2 Hz), 2.86( Mhe crystal of Compownd A thusg obtagneg)is CompoyndiA Hype-B. 35 (2H,
75 M) | 6. opetal phopuing cneacieriaic aifoelton pealy ay o UACn pley o”1p)
9.42 (1H, s tic i ty: . =99 % bt | ysis;, Col um
( CHI RALPAK @’%F&ﬂ@k 2%.3%’%%139%56‘%%%[t%%uf ac‘f%}oéﬁ{ %3%&%‘3@% 10 CHEM CAL
| NDUSTRI ES, ; aytﬁl - hexane : isopropanol diethylamne = 85
15 : 0.8 ,pb\&ﬁgglvkr% e %ﬂié%%??%tt%?n Tenperature (25C) ~; Wave length for
Det ection (254 nmte 86 irDAttiype-1(criétad intetryiallized foaparsolveat of
N, N-diethyl-[3-[(2R) -[[ (2R) - (3-chl or ophenyl } - 2hydr oxyet hyIJ am no] propyl )-1
H-i ndol - 7- ysogly pageethand to giveTtheacrystalishowing characteristic diffraction
N, N-di et hyl -[3-[ (2R) - arni nqpropy]l- 1H i ndol -7 %I oox%acet amde (21 g, 69.2
mol 35 obt aj BE’KS At thedifFastiopangles B8} oh abpnt B APoMt )l wa's ahdy

(R)-3-chl orqgstyl ene qxi 3177 7.6 t m_xt ur S

refl uxed foﬁaséé hﬁﬁgsa%c’f‘ﬁgz#xi%?@ﬂ%&gdcﬁmyﬁ?ﬁqg&ﬂgﬁmﬁpg%ams
added diiso ) i O wer e

col | ected b& é I H:l?g{t?@r% r{a{é‘#ﬁ%ﬁﬂg)dpﬁoy%cégntaﬁgﬁ?ﬁ}f ?%g%gﬂﬁéﬂﬁg 99 g, 54
% as whitetppiftaystalOn the other hand, the filtrate containing the
unreacted starting materials was concentrated to dryness under reduced
pressure, and to nhéher mepdnatior of the peesead dnverstien ohet eriysal (@1 nl ) and

(R -3-chlorostyrene oxide ( 1.07 g, 6.9 mmol ), and 25 the m xture was
ref|2ed folCompoingA mengiapasticlogizecd giaddarger thrpel O HI ehéhet 0 was

added di SO%{A%B}/llati% Qv%rig t6§is1r;711~i?)i1ti-orrq% ue of 8b t“/?:‘,t ggd a ;\)/éqtg:}é 4311021680 not

larger than 200 pm at the cumulative weight distribution value of 95 %,

o |l

i.e., drug substance, is used. Preferably, ones having a particle size of
not larger than 50 pm at the cumulative weight distribution value of
25 50 %, and a particle size of not larger than 150 pum at the cumulative

weight distribution value of 95 %, more preferably ones having a particle



36 PCTLTPOO/ 08283 crystals were collected by filtration and dried to gi
the title conpound (2.86 g, 9 %9, mp. 120-121C [a] D25 z.- = 1.
net hanol ) ;WA4%W8 spectrum (300 MHz) CDC13, 8 ppm): 1. 11%5&%0@2&% = 6.
Hz), 1.16 (3H, t, J =7.1 Hz), 1.22 (3H, t, J =7.1 Hz), 2.66 (1H, dd,
12. 2Hz, J=9. 2Hzj ,2.81 (2H,d, J=6.6Hz),2.87(1 H,dd,J= 12.2 Hz, J = 3.7 Hz),
3.00 ( 1H m, 3.34 {2H, q, J =7.1 Hz}g 3.43 (2H, g, J =7.1 Hz), 4.54 ( 1
H m, 4.78 (2H) s), 6.65 ( 1 H d, J =7.3 H), 6.98 ( 1 H t, J=7.9
Hz), 6.99 (1H, s)) 7.12-7.30 (4H m, 7.34 (1H s), 9.60 (1H s). 10 (6)

Pr epar at i orgiZfof not larger than 30 um at the cumulative weight distribution value

3-[(2R) - 2R) - ( 3- chl or ophenyl ) - 2- hydr oxyet hy| ] am no opyl ] -1H-i ndol - 7-yl
E)xy][ <(ac e% [ E:[ogicﬁo)c%é @d’@pmri)olgt ;s¥ze) of notylargerythanyléo pm aL Ft){ue IC():Yu'xlulf—;lt_{-ve y

N, N-Diethyl-[3-[(2R)-[[(2R) - (3-¢chlLqrophenyl.) - 2- hydr o t hyl

ani no] pr o);;y’}’q[iglll[ 1Sﬁéb{l£1$7ny4)aé'i§/f’§8§?érﬁeaél%ﬂ? g,%YS‘XS}n ; &W%B%%lstﬁgﬁci n the

b 5 . added. t | ut.i ' ' . , 15 34.9
mol ) 1 n soashgueses HPrEfebicdRsRto R pAIR T AYRER AR K ik AR,
refluxed fa : er s, sifee @ ditug € Wa

di ssgrved |§r¥b§§%?¢€:§a£?§’ ?%Qéﬁg)&%&ﬁ@%ﬁ?@an%égﬁ ?r ed gt rc‘)igm terr;er ature
over ni ght . JhitRheCidiyicptithallyisé ebtainet as anl dgatoradrdty, itiis preferable and
dried to give the title conmpound (3.1 g, 838 %9 as white 2Q crystals, mnp.
230- 231C. [thjabEfe drug4éubstance Ha®a conkentgefetnid agglomesats @f sssdbasol ut i on) ;

"H NMR spectrum (200 MHz, DVBO-d6, 8 | 0 0.93 (3H, d) J = 7 Hzj, 2.6l
(1H, rr),pz.m%,eéndzglmqﬂ,sin;bemwlqg%raﬁtf&w%’(-(m Zr) 6.48 (JlH, d, J =

> 46 (16 '), 1170 Rerficleesqringdrug utiyadliygtine Lopltuanfs g, 1 -

anal ysi s; | . 4 0 AEhtiohanmeter 4.0
nm X 100 n%lsﬁé%?%%\?agéé& %ﬁﬁ%ﬁﬁ%%cé%%ﬁé%ﬂ%gl | e phase (aqueous
(20 MV Na2HRRéhdd SriMeasimphate diapdrefld yize by sdiatjeamsntd,ifoe xamipls,i on (pH
7.0) : isopropanol = 98: 2); Flowrate (0.7 m/mn); Tenperature (30C);
Wave | engt hby arstsn@etdsieving (2Bodygedimentatioromathad, light 8Catsfng The X-ray
diffraction pattern of the crystals of Corrpoun%PA t hus ,obt ”\'ﬁ& S
measur ed wi tiethed,Xmage aralieis, aic f Pukthmmathod rNFfGGBDP;%p’g‘P act ur ed
by RI GAKU CORPORAT at a tube voltage of 30 kV, and a tube electric
current of belimit %‘tﬁ?ﬁ&ewng'i n 10 ternms of diffraction angle (28). The
di ffraction pattegr r I J @yin . kf hentangl es in

t he géir ay povvder%gpﬁﬁ&gsgﬁ?gﬁu%gﬁpgy%dgﬁﬂe C ;gtzgfbs&gfr%%gﬁ%g%nd A are
about 5.9, ﬁpﬁ% dBirfy thRbEYystallzdtlorabonditdRhsIh theout 24.0, and
about 24.9, and ?%‘é?agng?%?tgﬁér aéfgeri stic peaks at about 5.9, about 17.9,
about 20.5, spatheabopiockss 3 COmpdund Al ared/ arfbyt belecling the pudverizig e ( 2A)

have the standard accuracy. Preparation 2 Preparation of %@&und A Type-11

crystal s: Tmdthed @ftesshadyntissie of Compaund A FOp INYANGHt Sn 20
Preparation 1 was, added net hanol (35 m), . and the.m Iy di ssol ved

W tﬁ war ni n@YPTfheéi%géPmr?&Pﬁl » & GHB s’f‘hr’ét?ﬂc&?% PSP@&AJ-‘&%%@; S were
collected by filtration ry i i | L, crystals. The
X-ragPdiffr &W‘?f"?"b%t(‘%é?%o d&%%ﬁ?&“ﬁ‘#ﬁ%‘?l! cry(jesrt&g sgg%l’{ahus obt ai ned

was measur ed; - bhfl At Qredreal( NGl 3 rbRerTyie,
manuf acture%l%ét%@%%%% at a tube WO 011 40]i82 PCT/ JPO0O/ 08283

38 or a pin mill, under conditions which are selected according to the mill to

ve

0,
2
J

1w

be used. A drug substance can be obtained by controlling the particle
size and the agglutination rate of Compound A during the synthesis
25 process thereof, or by dissolving the precipitated crystals during the

synthesis process in an appropriate solvent such as water, an organic



vol tage of 40 kV, and a tube electric current of 30 mA using CuKa wire in
ternms ‘of diffraction angle (28). The diffraction pattern thereof is shown
in Fig. 2wdhaeoemkeffraction angles in the X-ray powder di PEr/armioges3 pattern
of Conpound A Type-Il crystals are about 5.9, about 17.5, about 19.4, 5
about 20.8, about 23.3, about 24.0, and about 24.9, and there are
characteristic peaks at about 5.9, about 17.5, about 20.8, and about 23.3.
The val ues of the diffraction angle (28 Ohave the standard accuracy. 10
Preparation of drug substance: (1) The Conmpound A Type-I| crystals obtained

T en . : . . . : S
rmnut act ur eSONsRG e bRBIcEaHg the 1A TR B to spraiMeit bt A5,
openi ng di atﬁgﬁg C}Hfsxfbe?‘cﬁ@callﬁu{dz%f SamRhadidkite #4§ riaanedefectyge- |

crystals ob in Preparation were mcronized Usi ng a fluid energy

m 1l (Singl godditidhslet MI I FS-4, manufactured by SEI SHI N ENTERPRI SE CO.,
LTD., Japan) with conpression air pressure of 7 kgf/cn2. (3) The particle
sizes at the cumiFet prepamngthe desired pharmaceutioal pfepagaton usimgl thg % of
each mcroni zed granul es thus obtajined were neasured using a | aser

di f f r@ct i on dsugshbstangethus abtainnd, igsanules spreainipgsaxd tencsdenar k) ,
manuf act ured by SYMPATEC GrbH, Germany), and cal cul ated from cunul ati ve
particle si f‘éeéfg?q‘lie tion on volune basis by dry air dispersion nethod

(di spersion air : . 3! | Q@n?: al s
obtained in ( 1) %ﬁé%ﬁéﬁ%ﬁéu%%ghm%ﬁg%@l%ﬂ)gﬂﬁ%ﬁugg‘ﬁde 0 Ezég})%is not
Lar ger than et afdidhifierdiie, andQaP/ HAKEZ BETHIRER 0828308 10 the
curmul ative wei ghf "distri bution value of 95 %was not |arger than 75 um The
particle sigtidaht!déusriysitlesc.obtained in (2) at the cunul ative wei ght
distribution value of 50 %is not |arger than 1.7 um and that at the
cunul@t i ve wei ght Siticst theterdipieniaptherdhaosths, dig sibstpaegén théan 3.8 um By
either method for m cr0{1i zation

. t be obtai ned t al f
Compount A REPAl5SalipEHtD] SHaGt 15 QR U UaRGP Ak i< BRIETONE GPEE FRBR | on

comit ati ve EREAG PRRPIeRRD HEaRE o PP Bbl G Belidia B s |
Experi ment %n%‘égégﬁn},lg 5it#Ctofhel d¥R1 0SS taHBE,! By odiicHER O SEh kALY Of te

prescription in 2, to a mxed powder of a 15 20 25 drug substance or
unni cr oni zedirogyaitaltaned iSCesquaedd The leacipiaets dther shius the drag

hydr oxypr opyl cel | ul ose and hydr oxypropyl cel | ul ose was added water with
stirnbng to sibstandreimgthengraslek mcludagfogrexamplei adilleryaidisintegrant,i ed, and
regul ated in sjize to give the granules. The granul es thus optained were

ni xed wit h - candbe Bindere budif pecsssary, Waaﬁmg%%%a@a i MRaKHEF YsgH@s
nmagnesi um st ear at.e nd conpressed to give the tablets containing 1 ng of
the drug sulf¥t %?Bi%&'the unmi croni zed crystals of Compound A each. As a
drug substance, OARS LAIORISAelPhAN tHe ARFERUbE:celifAtR!gattllds AHE" S

manuf act ured by Hosoka cron Cor porati on, Japan)C using a screen with
openi ng di ang§iedllyoéorttainddPban krlowit oP500 pRSty by kigitesk lessng a fluid
energy mll (Single Truck Jet MII FS-4, manufactured by SElI SHI N ENTERPRI SE
CO., 20TD., Jpyeferpbly irhanerpoessob30Qiparts by sueightosr IesgginocerRrefacablyg
various particle sizes as |listed in Table 3 were used. The, dissol ution test
of the WD inamemsuECH 10DpADSIBRWeEh 05168y tehlpaptamsEhtidhearri ed
out according to the Thirteenth Edition of the Pharmacopoei a of Japan
(Paddl e net hg’a—‘,g S4P$BRCCwat er 37C, 900 nij, and the rel ation between the
D et o by o e iR 0] RoiCerRiiple] acth 8, Volth 2l Sefhse 2

eval uated by neas
trehalose, D-mannitol, erythritol, maltitole, and ethyl cellulose. The

25 disintegrant includes, for example, low-substituted hydroxypropyl-

cellulose, carmellose calcium, and crosscarmellose sodium. The binder



5 dissolution rate at 15 m nutes. The results are shown in Table 3. Table 2
Conponent s\Wei ght (ng) Drug subst ance or 1Unm croni zed crystal of Conpound’ ‘
AGr anul es¥@0B4R%0 ow subst it ut ed PCT/JP00/0828

hydr oxypr opyl cel | ul oselOHydr oxypr opyl cel | ul ose2. 5Crystal li ne

cel | ul osel5Ext er nal Magnesi um st ear at elexci pi ent sLi ght anhydrous silicic
aci d0. 5Total 100 WO 01/40182 41 Tabl e ) PCT/ JP00/ 08283 Particle
sizeParticle size(pm) of 50 %um of 95 %bDi ssol uti onMet hod

forcumul ati vecunul ativerate after 15m cronizati onwei ghtwei ght mn. (

/ 0) di stri bujd 9Rdés ol Bikingiy; alydeveypropyicellindsd, hiydroxypropylmethyl-
energyl. 73. 8100m | | Hamrer m || (screenkExp.

1- 20peni ng9cdt39Zeli puilwkan) poiyvinidrpserolidong, gelatim Byl carmellose

1- 3openi ngl742100di ant er: 0. 7mm) Hanmer m | | (screenExp.

1- 4openi ng280di9gali ant er : 0. 7mm) Hamer i | | (screenExp.

T
el i di ot FIAEE e hogk Pk P BSEr t athe B SURIC RORE, aitalt T E el e
size at theyg Ov\ehi;ég'éx\égid&ﬁiﬁ@éraéé & st RuSed/al ag aaioit 86 0% o % ar ger

than 200 um's istribution rate of alnost 100 % at 15 m nutes, which
i s good di spaktiby Weigh, ipréferably\\® & A#diAiR of A Bxiwet Yhpart by REIEHR00/ 08283
Conposition ratio in the granules by weight of the drug substance and the
exci pi ent s atdrerpreferabihin an aeunsebhSc?o tro3 & PRy P& baFeE BB dr ug
substance (ones used. in the above S Experinment 1-3 for Experinment 2-1 and
Conpar at i ve thg tetal weightofithe frgpartioed in the above Experiment 1-2 for

' 2-2), ' AsTatols) I
sE)p()er:r (rjre 2?1 aquZaoutﬁgbgéfygﬁggfdfﬁygf%?‘é%%%% cgﬁ%ggéé/um né&gﬁb*ﬂi gsge\évas
granul at or g;l}gp%ri'hg @T%ﬁadsgraaﬁwp%&aeb@aﬁm&ﬁg gewtier 6f the: dfif; gitstahes. As

shown in Ta ere"were prepared three kinds of granules, wherein
the content gfd 4 paresenbionbbiilkérsdsy tiigimgt thenrfoljowath diyasieeingrort he gr anul es
was different such as 82.5 parts by weight (Experinent 2-1)) 417 parts by
wei ght  ( Expenilvenizing; 2)d thewl agding thereththerggainipngsxeipientsyantiber i ment

21) to 1 part by wei ght of the drltﬁg ,substancgd.To each rgﬁul e g\ere 15
added a fi xdtecsream: Idlowad RY granyating qrjegy ,tlrrsSmS%ﬁ%{z IEEN S cic acid

and nmagnesi ym stearate nd. t he. m et . j t abl et s.
Thesé>t abl e'tl%Y Wb?cg‘ ﬂf%?@%eﬂﬁ&&fo?gﬁéﬁuéﬁgns 6’\‘%0 %@%@g&ﬁﬁﬁr\éﬁét ive

hum dity) for 4 ixi NEeiRRiSBArTd bt bphahbauslag engiesd 6f 20
products deri ved”??g%ﬁﬂlzgg?gg suﬁgt ance was rregsur ed, 2% and the increase
thereof was t%%@ﬁie%h‘?@rfbgqmih @ $iBvingalpparatus hafing a esithblk mixinghown i n
Tabl e 5. WD 01/ 40182 43 Table 4 PCT/éEOQ] 08283 Coglpo.n.ent_Exp. _2;11Exp,

2- 2Conp. Exp. cabatByumchuds aansellzton. Mhemisingerel pulyenizing is carrie

substi t ut edG anul eshydr oxypr opyl - 1010%00e| | ul gseHydr oxypropyl - 2. 52. 52. 5cel |
ul oseCr yst al duinesingsl Bulverige sbeh A8 BANERFT il 1 1exci pi ent sst ear at eLi ght
anhydr ous0, 50. 50. 5silicic

wei g0 of exci pi ent C&I%Plﬁ%ﬁ%%@%%%é%%”gﬁg%&éﬁ%t?g%%gla{?{i&gsl \a;i gzt
Srount of al ROE MO Rl Rt Ao RaaaiCler high-sHeagr ease (99 of

granulator.

The particle size of the granules thus prepared is usually not
larger than 350 pm at the cumulative weight distribution value of 50 %,
25 and not larger than 1400 m at the cumulative weight distribution value

of 95 %. Preferably, the particle size of the granules is not larger than



In the tablets of Experinent 2-1 and 2-2, the anount of all of the 5
deconposition products are produced | ess, as conpared with the tablets of
Conpar at i WeO @48t82i nent 2-1, \Wich contains nore than 500PPHIR00$2B3 t he
granul es by wei ght of the excipients other than the drug substance to 1
part by weight of the drug substance, by which it is proven that the
chem cal stability of the drug substan per se in the tablets of 10
Experinments 2-1 and 2-2 is high. WO 01/40182 44 Experinent 3

PCT/ JP00108283 Conposition ratio in the granules by weight of the drug
subst ance %gﬂﬁaﬁﬁfé AiRis i Weighlt st ritigiol wgus HisYaand nddargeti ng t o
the prescription Table 6, to a m xed powder of 5 |actose and | ow
subst i t ut ednandrgow proay tise thittlatvesseighttididtmbs ibntvabe of 95 %.

hydr oxypr opyl cel lul ose in purified water to give granul es (kneadi ng

gr anul at i orMorerbieferably, cherpasticin sizeef thageanriesds st derggribaneQyr anul es
O e e weigh? s TLEL 4 o B A1 g o e

L B0 i Y SRR SR M A A SRR, B0, 10 T
1- 4), : i
Sol bt oot Qg ohlbe TR SHERD BYleRMPLARILR el BEGatEnaddec o

propyl cérlul ose i n puri water to give granul es
(kneadi ng g&&ﬂ&xﬁ&&%@}heu@ﬁgfé.u\bef@a&risqﬁowdemﬁgdl ated in size to give the
granules. Formthis granules, there were obtained 4 kinds of 15 the
granul es wher ei n Thieepareinlessize b thieairergrsylistance (@t bee cumiilative weight
substance in the granul es was different such as 416.5 garts by, ng/ght
( Exper i mentdistribuienariussmf 30 %) and®f %) Are MeAsussAdnt 2 cegnparapsl e
Experiment 4-1), 1251.5 parts by weight (Conparatiyv i 4-2), to 1
par t1I0by wei @Wﬁ%@ﬂ fql}f@eﬁ?‘bff‘%?}bts%/fa?@ggﬂﬁ'ﬁl(zﬁ %%@C%?‘%P%p‘g?é%ﬁ* €0 wer e
added the gyanul es.of. the. e SR e Ay bAcHoAESLA@ERAt O t he
prescriptio &St?ﬂga%&%mé%\%éﬂ@’ cr ys'?&%ﬁi%a}géet Ib[t}f ofe. “Ti ght & o
01140182 PGHeIh5890 %ﬁ?si@.ggb@,r@ﬂﬁtﬁé heth6d 36t Fheasd rimostenildmait ear at e,

and the m xture was conpressed to give tablets containing 0.1 ng of the

drug subst ape ¢ingeed tdthevelthetisods. 87 part by wei ght of the external
excipients to 1 part by weight of the granules (Experinent 3-1 ), tablets
contai ni ng 0.2 nifhef saliepep@rationufdhamresentdRventigRiooniains B¢ parts by

ight of th t | I pi ts to,, t i { th |
?BE:xl‘é@Bi grloent gz%xﬁ;zl,eée s e?ﬁé’i%%\? aTPe féhé. | %%ar%q“’e#@‘?fﬁmgf'owﬁéﬁé%E”egiﬂt as.
we : ar wei 0 e_extern wei o)
the granul g'éat(lé%ﬁﬁpﬁ Cie Ff”n%%‘?’d?-asl)s‘,aé%%k@gﬁs’elirge%gﬁ?éali ni %g O.g ng of
the drug LO §éﬁ§%§?§§g§%§%ﬁ%ﬂ§iﬁ%ﬁg part by weight of the external

exci pients Po t he granul es (Conparative Experi nent

3-2). These tabl efige ¥8liE peéprrationnsiel comtdint dripshefgrdfGies; tatRh-the(rel ative
hum dity) for one nonth, and the content of all of the deconposition
products deféwadntermnprieparationy contaning 2 masr desssefrtde dpghsgpstance

20 per dosage unit, it is preferable to increase the volume (weight) of the

preparation by adding external excipients into the granules in order to
secure the sufficient stability of the drug substance as well as to secure a
suitable size (usually 4 to 10 mm of diameter, 25 to 300 mg).
The external excipient may be, for example, in addition to the
25 excipients such as fillers, disintegrants, binders that can be used in the

production of the granules, crystalline cellulose as a filler.



15 performance |iquid chromat ography, and the increase thereof was
calculated fromthe initial anpunt. The results are shown in Table 8. = WD
01/ 40182 PY¥POYMY8? 08283 46 Table ? PCT/JP00/08283
Conmponent Exp. 3- 1Exp. 3- 2Conp. Conp. Exp. 3- 1Exp. 3- 2Dr ug

subst ance0. 10. 20. 10. 2Lact 0ose35. 470. 885. 1212. 8Low

substi t ut edG anul eshydr oxypropyl - 51 O123f3cel | ul oseHydr oxypropyl -1.252. 537. 5¢
el | ul oseG anul es of ext ernal S8. 45167- - exci pi entsCrystal |l i nel

S451845Ext er nal cel | ul oseexci pi ent sMagnesi unl. 231. 23st ear at eLi ght
anhydrousO. 61. 50 Ifbr@set to s¢curechd tonaént ugjféANRFGIIABARgrsubstantd)e
granul es by wei ght of excipients other than drug 416.5 416.5 1001

1251. 5subst thecextemal gxginients avsi epntapfedy ingas @rseunicef Ol stobl OGvpantst ‘
ext ernal exci pients to 1 park by weight of 1. 872. 590. 20%.5(20%{ 1e_alnul es Table 8
Exp. 3- 1Exp. BY »eighta prefepably in iy amoBnt @f Go10 iap0npards by weght.paore

d iti . 75.9%9.83 9%1.31 % 7 ts. In th | et f [ t

31 and 5 ZPREBLY AR routt obp ISP 10 Rel s et Fbh ARy ar e produced

Iess,5 as COGB%E‘?%f%E'&r&{I/‘%eBabl ets of Conparative Experinents 3- | and 3-2,
'S proven

by which it 1140182 47 PCT/ JP00/ 08283 that the chenical

stabi lity of the grygmauhisi@iieepRearatoh)thdexfeahbicdipentxarly bents 3-1
and 3-2 is high. Experinent 4 Prem xing during the preparation of granul es:

5 Accor di ngused fdranfxingervitipthodrog sibbtanc®, cdritairdingeranulesaneasly Babl et s
containing 0.05 ng of the drug substance (one used in the above Experinent
1-5) per eaamixtwrenofthernternal ereinientsy Pt gfter igsapulaging the extemnalas

previously mxed and mcronized with |actose using a i xer sieve (a

stai nl ess” sFPERICHES BH TFRRURTDE AR 5145 &E‘I‘?O 3t_olt$xeo§axﬁgpﬁ5tn§eszeg§%ﬁms&t or (a
hamwtﬂd mll _& iuﬁé?.nt S . . dg}% 14t ut ed
hydroxypr op?/ﬁ_%lgﬁ}éﬁose an@%ﬁ?g%béﬁggﬁfécéﬁ\#ﬁﬁgs@ ?ée@%vxe}s{ggﬁ ed with
stirring tOeid?ﬁicﬁ't§,tl&5ﬂﬁ'ok9pﬂip\$rﬁ:e§lﬁ1w,?ﬁfd%ﬁ:ﬁﬁ@? Enéfh3eelR{lbS)) . and dried
and regulated 1n size to give the granules. To e granul es thus obtai ned
wer e added pathuhinggolyvipgipytidlidenesgtlatins earmgllbsegbodiannymayobe usedi ci ¢ aci d
and nmagnesi um stearate, and the m xture was conpressed to give the tablets.

The cont ent asiailiinder.t yWhentmixingthe gsanuigs asst theexierral exeipieatsa@cor di ng

Content Uniformty st. in the Thirteenth Edition of the Pharnmacopoei a of
Japan (mher%’t@‘g&ﬂl“tbrt??nﬁé‘i‘ ed15¢ki s consi dered adequate). The

h i I
Vet gh Component s (o BEIEr pa e exteiRad b Yoy 88| BuibeSied V71 i eq
hydroxypr opydeehd vitheat idetieote aive R eBhitad RAAOSCASELIBRIEL diflets.

cel lul ose3. 7 ternal excipients Magnesi um stearate 0.25Light anhydrous
si licic aci HWtHidThekathtbexftatnal ekdigisnts rhaybe) forleddMaple)dristalline

prem xi ngSt ai nl ess si eveHammer m |1 Content uniformty (% 10.04.0
cellulose and/or low substituted hydroxypropylcellulose and -
magnesium stearate and/or hydrogenated castor oil. Moreover, light

20 anhydrous silicic acid and/or talc may be used. If necessary,
hydroxypropylcellulose, hydroxypropyimethylcellulose, or pullulan may
be used as a binder.

When tableting the granules or a mixture of the granules and the
external excipients, it is preferable to add magnesium stearate or

25 hydrogenated castor oil in an amount of 1 % to 5 % by weight to the

granules or a mixture of the granules and the external excipients, in



In Content Uniformty Test in the Thirteenth Edition of the 5 Pharnmacopoeia
of Japan, the result of below 15 %is considered adequate. Since the
results ofwobiosli formty test of the tablets of Experi mBGTAPHWAO8ZNnd 4- 2
were both below 15 % the uniformty of the content of the drug substance
was reserved in these tablets. Exanple 1 10 According to the prescription
of Table 11) there were obtained the tgAets containing 1 ng of the drug
substance (one used in Experinment 1-3 nmenti oned above) each. When
preparing the granules, the drug substance was previously m xed and si eved

W th |actosg {si é}?t”;{? ik khicRMat RASAY OcKEF f astdesmppessionst i t ut ed
hydroxyprop@rldéiggg)erﬁu oseékéﬂ%k’m/lgroxapropﬁcgl | ul ose. Water was added to
the m xt Ureta\ﬂlétkhgbwémd andithen the raixante tsug sbedded igsabjeceed ), whi ch
ware WO 011401 PCT/ JP0O0/ 08283 49 dried and regulated in size to give

granul es haydrigreéssici tasleeingiwith af suitdbleanblatingonach8e® tmgiae thhe cunul ati ve
wei ght distribution value of 50 % and a particle size of not larger than
600 um at tdesicaditdbletsie wei ght distribution value of 95 % The granul es

th bt ai ned ixed 5 wt tal Li | 1 ul | i ght h

i1 o acid and IREiRGPania oSy S ara DaRdestis i Rarest it sBRBElced (o

i the tab ., The,tabl et s.t h i l i th

Qontent un ShARE: M PRETSE osirE PhbT vBREn (AR T Mt dlt Srcpadnesd 0%y

and the di S?,%%&%,?.he%%ﬁlc@é $ UBS1iARE Snhy B8 doaed WRireA Sud@DlE api d. Tabl e
S. Vi g ng) Ding su

11 Conponen stancellLactose70f | ranul esLow substi tuted

hydr-oxypr Opégwéﬁ& aeaeatdrd e g iy coatdditaed. 5y gicyinenie

cel l ul osel5external excipients Magnesi um stearate 1Li ght anhydrous silicic
aci d0. 5Tot airigtediexamhay de? fokexamplaghydraxypropgeesthylcedulase, Tabl e 12, there
wer e obtained tablets containing 0.1 ng_of the dr ugP bitanc%&one used in
ExpelQ nent hydrexyprepylceHutpsanbydrosyetyloplbHOSe ¢Bs ﬁlﬁy EYGHR Ul es, the

amer | | CeRnasEnaRRY SRiioses sl SR aGE R S Bhe ooyt col |l ose
o o BB SR A B ot et 111 10 Lo
Lo S e oy pbentee 1
of 50 % angnéthyhnidtatsylstezepolymet. |1ingeessaimnasaplasticizen fos thamul ati ve
R g?é polymeric ingredient, for example, propyleneglycol, glycerol,

polyethyleneglycol, glyceryl triacetate (triacetin), triethyl citrate,

acetyltriethyl citrate, diethyl phthalate, diethyl sebacate, acetylated

monoglyceride, castor oil, or liquid paraffin may be added into a coating

agent. Further, in order to protect from light or to improve the

20 discriminability, a suitable coloring agent may be added into a coating

agent. The coloring agent may be, for example, a water-soluble

synthetic pigment such as Yellow No. 4, Yellow No. 5, Blue No. 1, Blue

No. 2, etc., and their aluminum lakes, talc, titanium oxide, iron oxides,

calcium sulfate, calcium carbonate, or riboflavin, carmine, turmeric

25 pigment may be added. Moreover, in order to increase palatability, a

sweetening agent or a flavor may be added as well.



di stribution value of 95 % The granules thus obtained were mixed 5 with
crystalline cellulose, |ight anhydrous silicic acid and nagnesi um 10
stearate, MR8 ni xture was conpressed to give the tabr‘éﬂgo‘"‘m@tabl ets
t hus obtained had a suitable size and the content uniformty and the
stability of the drug substance were reserved, and the dissolution of the
drug substance fromthe tablets was rapgl. Table 12 Conponent s\Wei ght Drug
subst ancellLact ose35. 3G anul esLow substitut ed

hydr oxypr opyl cel | ul ose5Hydr oxypropyl cel | ul osel.2 5Crystalline

cel | ul ose7. 5Ext ernalddition ptrentablétegnay ibencaivestedt int@ sBgamboatadhy dr ous
silicic acid0.25Total 50 Exam-le 3 According to the prescription of Table
13, there wahietsHonithesamepwirose @siaentieged abovey ﬁpe SHEALIERRIIBR bSt ance

(one used in Experinent 1-5 as nti oned above) each. When preparing the 15
gr anul es, t?&ﬂfﬁrrﬂéy%ﬁéf%ﬁie‘ IHPE\ﬁr}&g@IWaﬁ} &g&pgﬂﬁng?ﬁ% Oﬁgtoﬁ | act ose

nycr oxypr opgrouPlrcBi iR e, S B taifurh Bt Sply AR containg 1 1

mxtye wt t: L hi j t it bPR) VO

01 4052 5B b T S e g R, el A8 87 e the
granul es haydififloSe Befivativeesiiiz &s gﬁlmﬁﬁn,l Iy drexypfopylmbthylealatlosd)eteymul at i ve
wei ght distribution value of 50 % and a particle size of not larger than
600 um at tand dimedessanye aweatghtsotlitle syhtitétimpigaterd swichass YellomBogfanul es
thus obtained were 5 mxed with crystalline cellulose) |ight anhydrous
silicic aciﬁeml‘?ﬁa@m&?%mosﬂeﬁhbﬁé?- %rﬂct:@qm%%é‘%%seééd to give

the tablets,, The tablets thus,obtained ha sui t.abl e size,and the content
uni formity SRRSO} i‘rlolntVng?s’t%CIHf%&ugl‘ﬁg%tcﬂ%B%ﬁr 0 @éeér(gred, and the

di ssgy ut i O\r;@ipéﬁ%{%g%ﬁ@%}&%% iR tiad BBl fidkalCHdrRBYeh, 10 Tabl e 13

Conponent s g Substanc actosel7. /G anul esLow substituted

hydr oxypr opytde! tbuhes@de PG ONMY| 8 <eehingasRtt 62 2davirahby e
cel l ul ose3. 75Ext ernal exci pi ents Magnesi um stearate 0.25Li ght anhydrous

silicic aci d@déRasoell.25 Exantile 4 According to the prescription of Table
14, there were obtained tablets containing 0.2 trig of the drug substance
(one used in Expérhmgranulesong mixiureabthagtary)lce aag theexternated powder of

t he drug 15 sybstance, | .ow substit ut dr o ropyl cel | ul ose and

hydr oxygr opFFCIRENLY I’B@édbﬁﬁgaﬁgﬂéﬂnﬂﬁi‘%ﬁ"gaﬁ%ﬁgg i g‘%{‘r\% RIEPETC e granul es
kneaded gr i i j i ize to give the |

ér anﬁ"?es ﬁa I ng‘ﬁé pggg)ﬁ%@erfsg? %\g&'g?&;%féhag?‘ggég’?#aﬁﬁggsbﬁ‘rln@at t he gurml ative

wei ght WOphPedA8184s by filing them in gelatin capsules. In this case, the

external excipients may be, for example, lactose, corn starch, sucrose,
trehalose, D-mannitol; erythritol, maltitole, and/or ethyl cellulose, and
magnesium stearate and/or hydrogenated castor oil. Further, light

20 anhydrous silicic acid and/or talc may be used as well. In the case of
granule preparations, after granulating, hydroxypropylcellulose,
hydroxypropylmethylcellulose, pullulan, polyvinylpyrrolidone, gelatin,
or carmelose sodium may be added as a filler for granule preparations.

If further necessary, in order to make the tablets sustained
25 release ones, the drug substance-containing granules or tablets are

coated with a coating gent for controlling the release of a medicament



52 PCT/JP0O0/ 08283 distribution value of 50 % and a particle size of not
larger’ than 1000 um at the cunul ative weight distribution value of 95 %
The granulwsot/4oug2z obt ai ned were mxed with crystalline c®Crygregazs3| i ght
anhydrous silicic acid and magnesi um stearate, and the m xture was
conpressed to give 5 the tablets. The tablets thus obtained had a suitable
size and the content uniformty and the,stability of the drug substance
were reserved, and the dissolution of tﬁé drug substance fromthe tablets
was rapid. Table 14 Conponent s\Wei ght ( ngl Dr ug

subst anceO. i [ Bﬁg‘gwrﬁslh Ve $idR® b Fatls@thd oils to give reservior type
hydroxyprop%bgg]ltsﬁ&goéggl : roxyp%op@ll cel | ul oseZ.%ICSr ys%al l'ine P

cel | ul osel5kyka{inad exiehse eatledhgrTisd cratingager erhaydid, fanbyaimples silicic
aci dO. 5Tot al 100 Exanple 5 10 According to the prescription of Table 15, to

a m xed powdreswhx;dmndubg war)setyledclwolecetytateanyl Blgedol nlipid-fatsjand
menti oned above), lactose, and |aw substituted hydroxypropylcellul ose was
sprayed a sollst fesinsfe.gy shellegls 6plinlase astersdeign Hbwl FE184oREb &% o gi ve the

granules (fluid, bed granulatjion), which were dried and regulat.ed in size to
ve's iR GG ESTHIS. T LAeSsaT S DBISAAF iof B PRBHn e
glrygt thFi ﬁg .agel | ul gse ancai Ig g; %} 9&%&’ &égh hh Sl ﬁol me}ﬁehn‘i xture was
conﬁres?;ed t‘Blglad\’fé’ REOI?YB?%% Qo él ni rf}% % oe%iéb’ e’g ug ‘subst ance

T . : o VO
eac e gpfg%%%g%geahﬁlt%@hﬂaéitﬁté,%éaﬁkﬁemﬁ Rit2att, diehgont ent

01/40182 P 53 uniformty and the stability of the drug

subst ance wejHthaRae, diethylartathte, dicegydhted monoglychrdedy castenbdf ence from the
tabl ets was rapid. Table 15 Conponent sWei ght (~g~Drug .

subst ance0. Sicand peesffin T@yhraddedintodsoating@gent. In addition, the

hydr oxypr opyl cel | ul osel2Hydr oxypropyl cel | ul ose3Crystal |l |ne

cel | ¥Dose18mranuins cantegllingths rﬁ’&&ﬁésqfﬁh?é? F%@&@%X OISR S
silicic acidO. 6T0%120 Exanple 6 5 According to the prescription of Table
16, to a m XEBHolRRfFts

of the drug substance (one used in Experinment 1-4 as

rent oned above), 14,664 054 ud BY:AHBR ' kA coastBRaPYeabs Ul ose vas

sprayed a solution oxypropylcellulose in purified Water to give the

granul es (flpe apﬁ%&b_?_ﬁﬁb@ﬁgﬁfﬁmnﬁbﬁéﬂtmercench’dlladngdﬂegs&afed in size to
give the granules. 10 The granul es thus obtained were m xed with granul es

of the extermeticaxmdintisrvhsas the pobirhénie ingrelignts @s mentipnehabare¢dr ous
silicic acid, and the m xture was conpressed to_give the tablets containing

0.5 4§ of tHatsiang cilsyogeines vtk filleryin the stansof PrRdusHRe ERRUES A suitabl e

size and tablets. Further, if necessary, the granules thus controlled in the
. release of medicament can be compressed to give tablets.
The solid preparation of the present invention thus obtained may
be packed, if necessary, in blister pack, heat-seal pack, or bottles of
20 suitable materials, but should not be limited to these packages.
Further, if necessary, the solid preparation of the present invention may
be packed together with a suitable desiccant such as silica gel.
PHARMACEUTICAL EXPERIMENT
The effect on human B-adrenergic receptors of the drug
25 substance of the present invention was studied.

The cell lines highly expressing human B,- and B,-adrenergic



the content uniformty and the stability of the drug substance were 15
reserved, and the dissolution of the drug substance fromthe tablets was
rapid.  WYOPIHBA82 54 Tabl e 16 PCTI JPO0/ 08283 ConponentRSREFHVPE28AB) Dr ug
subst ance0. 5Lact 0se169. 39G anul esLow substi t ut ed

hydr oxypr opyl cel | ul ose24Hydr oxypr opyl cel | ul ose6Crystal |l i ne

cel | ul ose36Ext er nal exci pi ent sMagnesi um g ear at e2. 4Li ght anhydrous silicic
aci dl. 2Tot al 240 Exanple 7 According to the prescription of Table 17, to a
m xed powder of . |actose and | ow substituted hydroxypropylcellul ose was
sprayed a 5 reedptbiowend phapsired yqueopdihg b Ithe asethiod gisciobeédn Wé®er' to give
the granules (fluid bed granulation), which were dried and regulated in

si ze to gi vOa/1693BanThesedilingbighly exprassingchpmasn B.-agaenesgic; Conponent sW
ei ght (mg) Granul es of |l act ose71Ext ernal Low substituted .

hydr oxypr opy¥ P@@tP{IW@éFGEﬁE?dp?%?ﬂ@%F%QVpW?%91‘?“3????6‘2 Whtal 83. 5
Accor di ng tgwtq% grescri ption of Table 18, to a m xed powder of 10 the drug
subst ance ( 443 a'i n Experiment Z-4 as nentioned above), |actose, and | ow
subst it ut ed é};/uc(i:*oxy opyl cel l ul ose was sprayed a sol ution of

HILE

hydr oXxypr opyT €efTurose in purified water to give the granules (fluid bed
granul at i on)HumAhGl)-Adred edEicaecamdr stignthatiag ddtiviiyze to give the WO
01140182 55 PCT/ JPO0O/ 08283 granul es. The granul es thus obtained were m xed
wi t h the granul esHofnam@,eadrenergic eecepporehighly bxpressihgcelblideng to t he
prescription of Table 17, crystalline cellulose, and |ight anhydrous

silicic ?ci ﬁ?H@%gKmlrﬁt;ﬁﬁl}F%S MB“E%&*he%@e‘E}tsowghthW wiBseet's cont ai ni ng
0.1 i

sui PR R LR i _&ﬁ&lﬂ?{rﬁ?@?ﬁ%{lﬁﬁ@ 3" ?’Egﬂd?ug h
b AP0 ot i, T AR wRnddiEa SHRAM AR it pHE ot BRIRRGE [T Om the

subst ance0. IfipkRofaAntE 65 BV S0S?E f6ra® minutes after the medium
hydr oxypr opyl cel | ul ose51-1ydr oxypropyl cel | ul osel. 25G anul es of external

exci pi ent s58vdbtethevethl ThyesCHO [pKREX10+860sell8wrrd poldatted/bgnesi um
stearatel. 2Li ght anhydrous silicic acid0.6Total 120 10 Exanpl e 8 Accordi ng
to the presaenptifugation, salsl suspended in Handesl hydloadICN Biemedinaly) subst ance

one used in Experinment_ 1-4 as nti,one b \
( containing 1 mM L-ascorbic aci ang Pm%@—lsobutyl-l-methyl-

15 xanthine at the concentration of about 5 x 10° cells/ml. This
suspension (100 pl) and a test compound were mixed in the same buffer
(500 1) and incubated at 37°C for 30 minutes, followed. by boiling for 5.
minutes to terminate the reaction. After centrifugation of the reaction
mixture, the amount of CAMP in the supernatant was measured by using

20 cAMP EIA System (Amersham).

Similarly, the amount of cAMP was measured in the same

manner by using CHO/pKREX21-8 for highly expressing human (8,-
adrenergic receptor, or by using CHO/pKREX23-30 for highly
expressing human f,-adrenergic receptor instead of the

25 CHO/pKREX10-36 for highly expressing human B;-adrenergic receptor.

The amounts of cAMP when adding 10~ M of (-}-isoproterenol to



| act ose, and | ow substituted hydroxypropyl cel |l ul ose was sprayed a sol ution
of hydroxypropylcellulose in purified water to give the granules 15 (fluid
bed granuwaseion)sz whi ch were dried and regul ated i n si zePCDIRAi0NE8Y he
granul es. The granul es thus obtained were m xed with the granules of the
external excipients, crystalline cellulose, and |ight anhydrous silicic
WO 011 40182 56 PCT/ JP00/ 08283 aci d, an? the m xture was conpressed to give
the tablets containing 0.2 ng of the d %g substance each. The tablets thus
obtained had a suitable size and the content uniformty and the stability

of the dru H?%It CE IR r t diSwSleldd Do &ledtdye drug
subst ance %r‘%m tt%hr?lel‘?lta rgtog%saraﬁiggggrrégg%e 19 Corrponge]%tsV‘éi ght ~ng) Dr ug

subst ance03ba%LREG %% SfespettiesiOnha thstretdativednaximal response of the

hydr oxypr opyl cel | ul oselOHydr oxypr opyl cel | ul ose2. 5G anul es of external

exci pi ent s @edgsubstaicerofthalpresen cprdparation 16Q¢€ itpi 10Nt Mipigrespiressed

st ear at e3Li ght anhydrous silicic acidl.5Total 300 | NDUSTRI. AL APPLI CABI LI TY
The cryst aks intrircsapsetiviy AL.81.  BEsprakienwhich/isa conceniiation T B¢ ti cl e si ze

of not larger than |00 umat the cunul ativ ighw di stri hution val ue of
50 % and at@RiraomRPUR 3@ bgreauired tp Achieyey 0\%8 Gt 2EHED Thtive wei ght
di stributi | f,95.%(t . b i ti

ore userul Whs GuEFIERtd BY 1¢dse altey SealtRsR Mt Pl dla B Matdell | OT)

the present, #b‘ff'é?:télf}(}e%’fréggﬁtcﬁ ANt (33 adrenergic receptor-stinulating
E¥Pexcel 1 ent adrenoc pt or

activity w 15 selectivity, and hence, it is
useful in the prppéytaxitsary showatinerdblefl.obesity or diabetic nellitus. The
preparation containing the drug substance of the present invention is an
excel l ent preparation being WO OLTabls? PCTI JP00108283 5? characteristic

in that thgsrze{votumet of the preparation, (Ne cont e{‘nt. uni rormjty of the
drug substdnce, ajdlemandlsatfist apgd Ryradigaergie fecepiershieriaing act¥ily d4, and

t hat the dilsReskutiform of tNe arug Jubstance therefromlss raglg.

01140182 5§ CLAI Mp PCR:Fe0eP198283 1. At T of i-Yeceptor '
[3-[(2R) - [ [|( ( F=ThntroropienyTy~2-yar oxyqt hyT Tam nQl propyfll 2 Ijndol - 7-vyi
oxy] acetic lacid. 9 Tso )sltél(‘)"bf ECY'SO (n f']x'(/° 850 (nR’B HAJ(J?"_)

[ 3-[(2R) - [ [{C2R—=CFThiorophenyl )= 4- hygr oxydt hyl_[[ani nol.pL opyT | -

H i ndol - 7- y| o8] adeti 8-&ti d, 1R cH ségws cHar 3t er| st!e'cédi ffrgéti dn peaks
at the diffactronangres \wb offabout . 5. 9, out 1/.09 ano 20.1S, and
about 24.0 j nA*he [x- ARy poyddPOdi flf radt?on fpdfern. 3. Afe cﬁ&’?t al
according toctarmmI,—whererm tnNe particle size thereof 10 1S not |arger

t hah0100 uriVaie: 't meany AiHERUbStanse; GHaeansstIrSeRATIRYal ue of 50 % and not
ative

larger than 200 i tﬁfs éx%%n%gﬁjt, a compgﬁhg riutav(flxiné glb&%@%’lra\(\% UGay 95 %
high [.A. value is considered to have a potent human B-adrenergic
receptor—étimulating activity. Thus, as is clear from Table 1, the drug
substance 6f the present preparation is proven to have a potent
15 stimulating activity of human B;-adrenergic receptor, but the
stimulating activity of human B,- and B,-adrenergic receptors thereof is
quite weék.
As is shown in the above results, the drug substance of the
present invention can be expected as a human B;-adrenergic receptor-
20 stimulating agent with excellent adrenoceptor selectivity.

The drug substance of the present invention is useful as a ;-



4. A granule consisting of the crystal as set forth in claim3. 5. The
granul e according to claim4, which consists of (a) the ¢r tajB 1 S as set
forth in cYQPH{0E (b) a filler, (c) a disintegrant, and %ﬁilﬁ%{m Pier. s.
The granul e according to claim5, wherein the total weight of the filler,
the disintegrant and the binder is |less than 500 parts by weight to 1 part
by weight of the crystal as set forth iggclaim3. 7. A solid preparation
whi ch conprises the granule as set forth in 20 claim4) 8. The solid
preparation according to claim7) which contains external excipients. 9.
The solid padweaesgic seceptonstimmyatingagenti theprortiylaxisordseatenentadf t he
crystal as set forth in claim3 is |ess than, 2 per dosage unit. 25 10.
The solid p@let;ﬁawafiﬁh?t%&@&ilaﬂlﬁghmerehw?F%P@ﬁ"l‘%el iSHn FFgT’Fo?‘%HTGf a

tabl et. WO 011 40182 59 PCT/JP00/ 08283 11. A tabl et lch [ s prepared by
conpr essi on®% SOR¢ ﬁbarflﬁ ’g}?‘%{f?éﬁ‘%urég’ STRIESES HIRTY GAF NS €15 “The tabl et

according t l.a) el d I oty forth in
claim s s ReRdRb b Gthoctt et bRRoR W BRI |

prepar ed byixﬁgx%eﬂae?%b?m@&yﬁg%ﬁk%@ dPstobeacl ACHY, QiatseaSVorhting) i n claim
4) foll owed conpression tableting the m xture. 14. The tabl et according
to clai m 13epighstiriim sidimesspaecsmphnying withgiepticasicegtacude bh chromicai m 3 i s

not nore than 2 ng per dosage unit. 10 15. A (B3-adrenergic receptor
agoni st, whgastritisnpiliasy slyskinesia,sehglecystitiseetd.orth in claim 3. 16. An agent

Forth i n claim 3Whon thh CAREMbelAtas ShiraREwBrt BUERHPD, SRS ampr | ses
the.cryot ! gasadhagh Robr o\ HPage AR adhidbierditrattt= AN
10 parenterally, or rectally, but preferably by oral route. The dose of the
| drug substance of the present invention may vary according to the
administration route, the conditions, ages of the patients, or kinds of
objects (prophylaxis or treatment), etc., but it is usually in the range of
0.0002 mg/kg/day to 0.02 mg/kg/day, preferably in the range of 0.001
15 mg/kg/day to 0.02 mg/kg/day.
| Examples
The present invention is illustrated in more detail by the
following Preparations, Experiments, and Examples, but should not be
construed to be limited thereto.
20 Preparation 1
Preparation of crystal of Compound A:
The identification of the compounds was carried out by
Elementary analysis, Mass spectrum analysis, Infrared (IR) absorption
spectrum, Proton nuclear magnetic resonance (1H-NMR) spectrum, and
25 by measurement of optical rotation. The optical purity was determined

by high performance liquid chromatography.
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25 added a 3 M diethyl ether solution of methylmagnesium bromide (50 ml,

150 mmol) under argon atmosphere. The mixture was warmed to room
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10<<! , 10%<<&he)readtiés frikjurel 9ok gonentra®uite diyneps dader redhdsrl 098’ () - @
pressure. After addition of ethyl acetate (250 ml) and water (100 ml) to

20 the residue, the mixture was stirred. The organic layer was separated,

washed with water (100 ml), and dried over anhydrous magnesium
sulfate. The inorganic materials were removed, and to the resultant
was added with stirring a solution of oxalic acid (4.50 g, 50 mmol) in
ethyl acetate (45 ml) at room temperature. The precipitated crystals

25 were collected by filtration, washed with ethyl acetate, and dried to give

the title compound (11.2 g, 61 %]} as white crystals, m.p. 206-208°C.
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& ()-1gLl10% i & ()-8 ; H#l #I#KAWEY#h#DC | Q @0% U& () - 10% U& () - F10% U& () -
10m 10m 10n8$! 1098’ () - 3110%1&' () - h#$$90&] &JELC | Q&L10% U&' () - ! 10%
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U& ()-9)10% L& (}d]%ﬁg%}%°(():'=31 9, )N, N- 4 Bylformamide);

'H-NMR spectrum (200 MHz, DMSO-d,, 6 ppm}): 1.14 (3H, d,
J=7Hz), 2.80 (1H, dd, J=14Hz, J=8Hz), 3.03 (1H, dd, J=14Hz, J=53Hz),
3.42 (1H, m), 5.26 (2H, s}, 5.94 (4H, br), 6.75 (1H, d, J=8Hz), 6.92 (1H, t,
5 J=8Hz), 7.11-7.22 (2H, m), 7.32-7.48 (3H, m), 7.51-7.62 (2H, m}, 11.11
(1H, s).
(2) Preparation of (R)-3-(2-tert-butoxycarbonylaminopropyl)-7-
benzyloxyindole:
To a mixture of potassium carbonate (28 g), water (500 ml) and
10 ethyl acetate (250 ml) was added (R)-3-(2-aminopropyl}-7-benzyloxy-
indole oxalate (50 g, 135 mmol) obtained in the above (1), and the
mixture was stirred. Then, to the ice cooled and stirred mixture was
added di-tert-butyl bicarbonate (29.5 g, 135 mmol), and the mixture was
stirred at room temperature for 3 hours. The organic layer was
15 ‘separated, washed with a saturated aqueous sodium chloride solution
(150 ml), and dried over anhydrous magnesium sulfate. The solvent
was evaporated under reduced pressure, and to the residue was added
n-hexane (150 ml). The precipitated crystals were collected by filtration
and dried to give the title compound (47.2 g, 92 %) as white crystals, m.p.
20 94-95°C.
[a]D® = -21.0° (c = 1.0, methanol);
'"H-NMR spectrum (300 MHz, CHCl,, 6 ppm): 1.11 (3H, d,
J=6.6Hz), 1.43 (9H, s), 2.83 (1H, dd, J=14.5Hz, J=6.7Hz], 2.94 (1H, dd,
J=14.5Hz, J = 5.1 Hz}, 4.00 (1H, m), 4.44 (1H, m), 5.18 (2H, s), 6.71 (1H,
25 d,J =7.5Hz), 6.97 (1H, d, J = 2.2 Hz), 7.02 (1H, t, J = 7.9 Hz), 7.20 (1H,
s), 7.24 - 7.51 (SH, m), 8.30 (1H, s).
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Preparation of N,N-diethyl-[3- [[(2R)-tert -butoxycarbonylaminoj-
propyl] -1H-indol-7-yloxyjacetamide:
To an ice cooled and stirred solution of (R)-7-benzyloxy-3-(2-
tert-butoxycarbonylaminopropyl)indole (10 g, 26.3 mimol) obtained in
10 the above (2) in methanol (100 ml) was added 10 % palladium on carbon
(0.5 g), and the mixture was hydrogenated under atmospheric pressure
of hydrogen at room temperature for 2 hours. After the theoretical
amount of hydrogen gas was consumed, the catalyst was removed, and
the solvent was evaporated under reduced pressure. The residue was
15 dissolved in acetone (60 ml), and to the solution were added potassium
carbonate (4.54 g), N,N-diethylchloroacetamide (4.72 g, 31.6 mmol) and
potassium iodide (0.55 g), and the mixture was refluxed for 4 hours.
After ice-cooling, the insoluble materials were removed by filtration, and
the solvent was evaporated under reduced pressure. - To the residue
20 were added chloroform (100 ml) and water (100 ml), and the mixture was
stirred. The chloroform layer was separated and dried over anhydrous
magnesium sulfate. The solvent was evaporated under reduced
pressure, and to the residue was added diisopropyl ether (30 ml). The
precipitated crystals were collected by filtration and dried to give the title
25 compound (10.7 g, 100 %} as white crystals, m.p. 142°C,
[a]D® = -26.3° (c = 1.0, methanol);
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CHEMICAL INDUSTRIES, LTD.)); Mobile phase (n-hexane : isopropanol
10 = 50 : 50); Flow rate (0.8 ml/min); Temperature (25°C); Wave length for
Detection (254 nm); Retention time (6.6 min.)]
4) Preparation of N,N-diethyl-[3-[(2R)-aminopropy]-1H-indol-7-
yloxylacetamide:
To a solution of N,N-diethyl-[3-[[(2R)-tert-butoxycarbonyl-
15 amino|propy]-1H-indol-7-yloxylacetamide (12 g, 29.7 mmol) obtained in
the above (3) in acetonitrile (120 ml) was added oxalic acid (10.71 g, 119
mmol), and the mixture was refluxed for 2 hours. The mixture was
cooled with ice, and the precipitated crystals were collected by filtration
and washed with acetonitrile. To the resulting crystals were added
20 10 % aqueous potassium carbonate solution (50 ml) and chloroform
(120 ml), and the mixture was stirred. The chloroform layer was
separated and dried over anhydrous magnesium sulfate. The solvent
was evaporated under reduced pressure, and to the residue was added
diisopropyl ether (30 ml). The precipitated crystals were collected by
25 filtration and dried to give the title compound (6.84 g, 75 %) as white
crystals, m.p. 133°C. |
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Optical purity: >99 % ee [conditions for analysis; Column
(CHIRALPAK AD (diameter 4.6 mm x 250 mm: manufactured by DAICEL

10 CHEMICAL INDUSTRIES, LTD.)); Mobile phase (n-hexane : isopropanol :
diethylamine = 85 : 15 : 0.8); Flow rate (1.0 ml/min); Tempefature
(25°C); Wave length for Detection (254 nm); Retention time (19.9 min.)]
(5) Preparation of N,N-diethyl-[3-[(2R)-[[{2R)-(3-chlorophenyl)-2-

| hydroxyethyljJamino]propyl]-1H-indol-7-yloxy]acetamide:

15 To a solution of N,N-diethyl-[3-[(2R)-aminopropy}-1H-indol-7-
yloxylacetamide (21 g, 69.2 mmol) obtained in the above (4] in
acetonitrile (42 ml) was added (R)-3-chlorostylene oxide (11.77 g, 76.1
mmol), and the mixture was refluxed for 5 hours. The mixture was
cooled with ice, and thereto was added diisopropyl ether.(168 ml}. The

20 precipitated crystals were collected by filtration and dried to give the title
compound (16.99 g, 54 %) as white crystals. On the other hand, the
filtrate containing the unreacted starting materials was concentrated to
dryness under reduced pressure, and to the residue were added again
acetonitrile (21 ml) and (R)-3-chlorostyrene oxide (1.07 g, 6.9 mmol), and

25 the mixture was refluxed for 6 hours. The mixture was cooled with ice,

and thereto was added diisopropyl ether (63 ml). The precipitated
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J =3.7 Hz), 3.00 (1H, m), 3.34 (2H, q, J = 7.1 Hz), 3.43 (2H, q, J = 7.1 H2),
4.54 (1H, m), 4.78 (2H, s), 6.65 (1H, d, J = 7.3 Hz), 6.98 (1H, t, J = 7.9 Hz),

6.99 (1H, s), 7.12-7.30 (4H, m), 7.34 (1H, s), 9.60 (1H, s).

10 (6) Preparation of [3-[(2R)-[[(2R)-(3-chlorophenyl)-2-hydroxyethyl]-
amino]propyl}- 1H-indel-7-yloxy]acetic acid (Compound A}:
N,N-Diethyl-[3-[(2R)-[[(2R)-(3-chlorophenyl)-2-hydroxyethyl)-
amino]propyl}- 1H-indol-7-yloxy]acetamide (4 g, 8.7 mmol) obtained in
the above (5) was added to a solution of potassium hydroxide (1.96 g,
15 34.9 mmol) in 50 % aqueous ethanol solution (32 ml), and the mixture
was refluxed for 3 hours and cooled to room temperature. The mixture
was dissolved in acetic acid (2.3 g, 38.4 mmol) and stirred at room
temperature overnight. The precipitated crystals were collected by
filtration, and dried to give the title compound (3.1 g, 88 %) as white
20 crystals, m.p. 230-231°C.
[a]D? = -24.4° (c = 1.0, 1 N aqueous sodium hydroxide solution);
IH-NMR spectrum (200 MHz, DMSO-d,, & ppm): 0.93 (3H, d, J =
7 Hz), 2.61 (1H, m), 2.80 - 3.22 (4H, m), 4.54 (2H, s}, 4.90 (1H, m), 6.48
(1H, d, J = 8 Hz), 6.76 (1H, t, J = 8 Hz), 6.89 - 7.02 (2H, m), 7.28 - 7.40
25 (3H, m), 7.46 (1H, s), 11.01 (1H, s}.
Optical purity: >99 % ee [conditions for analysis; Column
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The X-ray diffraction pattern of the crystals of Compound A thus
obtained was measured with an X-ray powder diffractometer
(RINT1000-type; manufactured by RIGAKU CORPORATION) at a tube
voltage of 30 kV, and a tube electric current of 20 mA using CuKa wire in

10 terms of diffraction angle (26). The diffraction pattern thereof is shown
in Fig. 1. The diffraction angles in the X-ray powder diffraction pattern
of the crystals of Compound A are about 5.9°, about 17.9°, about 18.8°,
about 20.5°, about 23.3°, about 24.0°, and about 24.9°, and there are
characteristic peaks at about 5.9°, about 17.9°, about 20.5°, and about

15 24.0°. The values of the diffraction angle (26) have the standard
accuracy.

Preparation 2
Preparation of Compound A Type-II crystals:

To the Compound A Type-I crystals (100 mg) obtained in

20 Preparation 1 was added methanol (35 ml), and the mixture was
dissolved with warming in a water bath at 100°C. The precipitated
crystals were collected by filtration, and dried to give Compound A
Type-II crystals.

The X-ray diffraction pattern of Compound A Type-II crystals

25 thus obtained was measured with an X-ray powder diffractometer (RINT

ULTIMA Type; manufactured by RIGAKU CORPORATION] at a tube
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15 - (2) Separately, the Compound A Type-I crystals obtained in
Preparation 1 were micronized using a fluid energy mill (Single Truck Jet
Mill FS-4, manufactured by SEISHIN ENTERPRISE CO., LTD., Japan)
with compression air pressure of 7 kgf/cm?.
(3) The particle sizes at the cumulative weight distribution value of

20 50 % and 95 % of each micronized granules thus obtained were
measured using a laser diffraction particle size distribution analyzer
(HELOS & RODOS (trademark), manufactured by SYMPATEC GmbH,
Germany), and calculated from cumulative particle size distribution on
volume basis by dry air dispersion method (dispersion air pressure: 1

25 atm). The particle size of the crystals obtained in (1) at the cumulative
weight distribution value of 50 % is not larger than 21 nm, and that at
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20 crystals of Compound A each. - As a drug substance, ones micronized
using a hammer mill (Sample Mill AP-S manufactured by Hosokawa
Micron Corporation, Japan) using a screen with opening diameter of 0.7
mm or 1.0 mm, or ones micronized using a fluid energy mill (Single
Truck Jet Mill FS-4, manufactured by SEISHIN ENTERPRISE CO., LTD,,
25 Japan) with compression air pressure of 7 kgf/ cm?, having various

particle sizes as listed in Table 3 were used. The dissolution test of the
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37°C, 900 ml), and the relation between the particle size of the drug

substance and the dissolution thereof was evaluated by measuring the

5 dissolution rate at 15 minutes. The results are shown in Table 3.
Table 2

Components X;egl)ght
Drug substance or 1
Unmicronized crystal of Compound A

Granules Lactose .70
Low substituted hydroxypropylcellulose 10
Hydroxypropylcellulose 2.5
Crystalline cellulose 15

External
Magnesium stearate 1

excipients
Light anhydrous silicic acid . 0.5

Total ' ' 100




| 10. | 10%K"& ()-3%. | 10%K"& ()-3% | 10%K"& ()-3% | 10%K"& ()-3% |
109" & ()-3W?EH vVB|[:'c. | 10%K"& ()-3% | 10%"& ()-3% | 109" & ()-3%
| 109" & (WOI01B2 1004 & ()-3% ?EH ~bF|[:'c. | 10. | 109REFIPP08Y3 |
109" & ()-3% | 109%K"& ()-3% | 10%K"& ()-3% | 109" & ()-3% ?EH ~bF|[: ' c.
| 10. | 10%K"& ()-3%. | 10%K"& ()-3% | 109%K"& ()-3% | 10%K"& ()-3% |
10%K" & ()-3%W ?EH ~bF|[:'c. | 10. | 10%g& ()-3%. | 109" & ()-3% |
109" & ()-3% | 109%K"& ()-3% | 10%K"& ()-3% ?EH ~bF|[:'c. | 10. |
109" & ()-3%. | 10%"& ()-3% | 10%K"& ()-3% | 10%K"& ()-3% |
109K" & ()-3%W?EH !'%V6|[:'c. | 10%Table)3 3%

Particle size Particle size
(nm) of 50 % | {(pm) of 95 %
Method for cumulative cumulative
micronization weight weight
distribution distribution
value value

Dissolution
rate after 15
min. (%)

Fluid energy

mill 1.7 3.8 100

Exp. 1-1

Hammer mill
(screen

Exp. 1-2 {[opening 9.4 43 97
diamter:
0.7mm)

Hammer mill
(screen

Exp. 1-3 |opening 17 42 100
diamter:
0.7mm)

Hammer mill
(screen

Exp. 1-4 |opening 21 75 99
diamter: o
0.7mm)

Hammer mill
(screen

Exp. 1-5 |opening 12.5 45 100
diamter:
0.7mm)

Hammer mill
(screen

Exp. 1-6 |opening 45 144 96
diamter:
1.0mm)

Comp.

Exp. 1-1 Unmicronized 85 366 60

The tablets prepared using the drug substance having a particle
size at the cumulative weight distribution value of 50 % of not larger
than 100 pm and a particle size at the cumulative weight distribution

5 value of 95 % of not larger than 200 pm showed a distribution rate of

almost 100 % at 15 minutes, which is good dissolution ability.
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109K" & () - 3% | 109K" & ()-3% | 109" & (f-3% | 100 "& () - 3% ?EH
]18094?2)(\(/;/6%[ | 109%K" & ()-3% | 10%("&'() 3% | 109%K" & ()-3% |

"8 1004¢' ' () - 3% ?EH xyz~bF| | 10. | 109%K"& ()-3%. |
109" & () - 3?}‘4@&m() 3% : (- 3%

Composition ratio in the granules by weight of the drug substance and
the excipients other than the drug substance:
To a mixed powder of the drug substance (ones used in the above
5 Experiment 1-3 for Experiment 2-1 and Comparative Experiment 2-1,
and one used in the above Experiment 1-2 for Experiment 2-2), lactose,
and low substituted hydroxypropylcellulose was sprayed an aqueous
solution of hydroxypropylcelluose using a fluid bed granulator and drier,
and granulated and dried to give the granules. As shown in Table 4,
10 there were prepared three kinds of granules, wherein the content of the
excipients other than the drug substance in the granules was different
such as 82.5 parts by weight (Experiment 2-1), 417 parts by weight
(Experiment 2-2), and 834 parts by weight (Comparative Experiment 2-
1) to 1 part by weight of the drug substance. To each granule were
15 added a fixed amount of crystalline cellulose, light anhydrous silicic acid
and magnesium stearate, and the mixture was compressed to give
tablets. These tablets were stored under conditions of 40°C-75 % RH
(relative humidity) for 4 months, and the content of all of the
decomposition produéts derived from the drug substance was measured,
20 and the increase thereof was calculated from the initial amount. The

results are shown in Table 5.



| 109" & () - 3% | 10%" & ()-3% ?EH ~bF|[:'c. | 10. | 10%"& ()-3%. |

10%("&'() 39 0%<"&'()-3% | 10%"& ()-3% | 10%<" & ( ~bF| [ :
| 10. O‘W“&“"(‘ 30 . 10%<"&'()-3% | 109" & () - 3% }’?fﬁ{“‘@ 28 - 3%
10%("&'() 399 ?EH ~bF|[:'c. | 10. | 10%<"& ()-3%. | 10%"& ()-3% |

109" & ()-3% | 109 "&'()-3% | 109" & ()-3% ?EH vV6|[:'c. | 10%"& ()-3%
| 109%K"& ()-3% | 109%K"& ()-3% | 109%K'%4¥ ()-3% | 109%"& ()- 3% ?EH
~bF[[:'c. | 10. | 10%<"& ()-3%. | 10%<"& ()-3% | 10%<"& ()-3% |
109" & ()-3% | 109%K"& ()-3% ?EH ~bF|[:'c. | 10. | 10%K"& ()-3%. |
109" & ()-3% | 109" & ()-3% | 10%Ta®leyt 3% | 109" & ()-3% ?EH ~bF|[:' ¢

Component Exp. 2-1 Exp. 2-2 Eg;m%’_’l
Drug substance 1 0.2 0.1
Lactose 70 70.8 70.9
Low substituted
Granules hydroxypropyl- 10 10 10
cellulose
Hydroxypropyl- 2.5 0.5 2.5
cellulose ) : )
Crystalline 15 15 15
cellulose
External Magnesium 1 1 1
excipients stearate
Light anhydrous 0.5 0.5 0.5
silicic acid ) ) S
Total (mg) 100 106 100
Parts in the granules by weight of
excipients other than drug
substance of 1 part by weight of 82.5 417 834
drug substance
Table 5
Exp. 2-1 Exp. 2-2 g}‘:;n%"‘_rlaﬁ"e
[Tncrease (%) of amount of all of '
the decomposition products 0.20 0.69 , 1.45

In the tablets of Experiment 2-1 and 2-2, the amount of all of the

5 decomposition products are produced less, as compared with the tablets

of Comparative Experiment 2-1, which contains more than 500 parts in

the granules by weight of the excipients other than the drug substance

to 1 part by weight of the drug substance, by which it is proven that the
chemical stability of the drug substance per se in the tablets of

10 Experiments 2-1 and 2-2 is high.
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Composition ratio in the granules by weight of the drug substance and

the excipients other than the drug substance:
According to the prescription of Table 6, to a mixed powder of
5 lactose and low substituted hydroxypropylcellulose was added a
solution of hydroxypropylcellulose in purified water to give granules
(kneading granulation), which were dried and regulated in size to give

the granules of the external excipients.

Table 6
Components Weight (mg)
Lactose 71
Granules of Low substituted 10
external excipients hydroxypropylcellulose
Hydroxypropylcellulose 2.5
Total 83.5
10 To a mixed powder of the drug substance (one used in the above

Experiment 1-4), lactose and low substituted hydroxypropylcellulose
was added a solution of hydroxypropylcellulose in purified water to give
granules (kneading granulation), which were dried and regulated in size
to give the granules. Form this granules, there were obtained 4 kinds of
15 the granules wherein the content of the excipients other than the drug
substance in the granules was different such as 416.5 parts by weight
(Experiment 4-1, Experiment 4-2), 1001 parts by weight (Comparative
Experiment 4-1), 1251.5 parts by Weight (Comparative Experiment 4-2),
to 1 part by weight of the drug substance. To 4 kinds of the granules
20 were added the granules of the external excipients obtained according to

the prescription of the above Table 6, crystalline cellulose, light
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5 drug substance each as well as 2.59 parts by weight of the external

excipients to 1 part by weight of the granules (Experiment 3-2), tablets
containing 0.1 mg of the drug substance each as well 0.20 part by weight
of the external excipients to 1 part by weight of the granules
(Comparative Experiment 3-1), and tablets containing 0.2 mg of the drug

10 substance .each as well 0.20 part by weight of the external excipients to 1
part by weight of the granules (Comparative Experiment 3-2). These
tablets were stored under conditions of 40°C-75 % RH (relative
humidity) for one month, and the content of all of the decomposition
products derived from the drug substance was measured by high

15 performance liquid chromatography, and the increase thereof was

. calculated from the initial amount. The results are shown in Table 8.
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Table 7
) Comp. Comp.
Component Exp. 3-1 | Exp. 3-2 Exp. 3-1 |Exp. 3-2
Drug substance 0.1 0.2 0.1 0.2
Lactose 35.4 70.8 85.1 212.8
Low substituted
Granules hydroxypropyl- 5 10 12 30
cellulose
Hydroxypropyl- 1.25 2.5 3 7.5
cellulose
Granules of
external 58.45 167 - -
excipients
Crystalline
External cellulose 18 45 18 45
excipients M )
agnesium
stearate 1.2 3 1.2 3
Light anhydrous
silicic acid 0.6 1.5 0.6 1.5
Total (mg) 120 300 120 300
Parts in the granules by weight of .
excipients other than drug
substance to 1 part by weight of 416.5 416.5 1001 1251.5
drug substance
Parts by weight external
excipients to 1 part by weight of 1.87 2.59 0.20 0.20
granules -
Table 8
) Comp. Comp.
Exp. 3-1 | Exp. 3.2 Exp. 3-1 |Exp. 3-2
Increase (%) of amount of all .
of the decomposition 0.75 % 0.83 % 1.31% 1.76 %
products

In the tablets of Experiments 3-1 and 3-2, the amount of all of

the decomposition products are produced less, as compared with the

tablets of Comparative Experiments 3-1 and 3-2, by which it is proven
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that the chemical stability of the drug substance per se in the tablets of
‘Experiments 3-1 and 3-2 is high.

Experiment 4

Premixing during the preparation of granules:
5 According to the prescription of Table 9, there were obtained
tablets containing 0.05 mg of the drug substance (one used in the above
Experiment 1-5) per each. When preparing the granules, the drug
substance was previously mixed and micronized with lactose using a
mixer sieve (a stainless sieve of 50 mesh = Experiment 3-1) or using a
10 granulator (a hammer mill = Experiment 3-2), and thereto were added
low substituted hydroxypropylcellulose and hydroxypropylcellulose.
Water was added with stirring to the mixture to give granules (kneading
granulation), and dried and regulated in size to give the granules. To
the granules thus obtained were added and mixed crystalline cellulose,
15 light anhydrous silicic acid and magnesium stearate, and the mixture
was compressed to give the tablets. The content uniformity of the
tablets thus obtained was tested according Content Uniformity Test in
the Thirteenth Edition of the Pharmacopoeia of Japan (whereby the
result of below 15 % is considered adequate). The results are shown in

20 Table 10.
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Lactose 17.7
Granules
Low substituted hydroxypropylcellulose 2.5
Hydroxypropylcellulose 0.625
Crystalline cellulose 3.75
External
exci‘;:rir::nts Magnesium stearate 0.25
Light anhydrous silicic acid 0.125
Total 25
Table 10
Exp. 4-1 Exp. 4-2
Method for premixing Stainless sieve Hammer mill
Content uniformity (%) 10.0 4.0

In Content Uniformity Test in the Thirteenth Edition of the
5 Pharfnacdpoeié of Japa.n, the result of below 15 % is considered

é.dequate. Since the results of the uniformity test of the tablets of
Experiments 4-1 and 4-2 were both below 15 %, the uniformity of the
contént of the drug substance was reserved in these tablets.
Example 1 |

10 According to the prescription of Table 11, there were obtained the
tablets containing 1 mg of the drug substance (one used in Experiment
1-3 as mentioned above) each. When preparing the granules, the drug
substance was previously mixed and sieved with lactose using a
hammer mill, and thereto were added low substituted hydroxypropyl-

15 cellulose and hydroxypropylcellulose. Water was added to the mixture

with stirring to give the granules (kneaded granulation), which ware
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5 with crystalline cellulose, light anhydrous silicic acid and magnesium
stearate, and the mixture was compressed to give the tablets. The
tablets thus obtained had a suitable size and the content uniformity and
the stability of the drug substance were reserved, and the dissolution of

the drug substance from the tablets was rapid.

10 Table 11
Components. V::;gl)'xt
Drug substance 1
‘| Lactose 70
Granules
Low substituted hydroxypropylcellulose 10
Hydroxypropylcellulose 2.5
Crystalline cellulose 15
External .
excipients Magnesium stearate 1
Light anhydrous silicic acid 0.5
Total 100
Example 2 '

According to the prescription of Table 12, there were obtained
tablets containing 0.1 mg of the drug substance (one used in Experiment
1-5 as mentioned above) each. When preparing the granules, the drug
15 substance was previously mixed and sieved with lactose using a
hammer mill, and thereto were added low substituted hydroxypropyl-
cellulose and hydroxypropylcellulose. Water was added to the mixture

with stirring to give the granules (kneaded granulation), and dried and
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particle size of not larger than 600 pm at the cumulative weight
distribution value of 95 %. The granules thus obtained were mixed

5 with crystalline cellulose, light anhydrous silicic acid and magnesium
stearate, and the mixture was compressed to give the tablets. The
tablets thus obtained had a suitable size and the content uniformity and
the stability of the drug substance were reserved, and the dissolution of

the drug substance from the tablets was rapid.

10 Table 12
Components Weight
(mg)
Drug substance 1
Lact 35.3
Granules actose :
: Low substituted hydroxypropylcellulose 5
Hydroxypropylcellulose . 1.25
Crystalline cellulose 7.5
External .
excipients Magnesium stearate 0.5
Light anhydrous silicic acid 0.25
Total 50
Example 3

According to the prescription of Table 13, there were obtained
tablets containing 0.05 mg of the drug substance (one used in
Experiment 1-5 as mentioned above) each. When preparing the

15 granules, the drug substance was previously mixed and sieved with
lactose using a hammer mill, and thereto were added low substituted
hydroxypropylcellulose and hydroxypropylcellulose. Water was added

to the mixture with stirring to give the granules (kneaded granulation),



/K z! xX8NA4/ Kl }!109%8"S& ()-1 }'109%6"S& ()-1 }!10%s"S& () - |

11096 S& ()-/K z!'l }1 109" S& () -!"#./sSTNAA/ Kl }!1096"S& ()-1

}1 1098 S& WPOH481B2 0os" S () -/ K z!| }110%8" S& () -1 PCT/IP00/08283

}1109%8" S&' () -/01234@  @NA4/ K 1T }311098"S& () -1 }11098"S& ()-!'/K z!l

FP109%8"S& () -1 }1109%8"S&' () -1 }!10%s" S&' () - GGIMNWOBNA4/ | }!11098" S& () -/ K

z!'l }1109%6"S& ()-1 }'109%8"S& ()-1 }!'109%g1S& () - |

}1 1096 S&' () - Wabcdef 0?NA4/ 1 3110/ K z!l }1109%8"S& ()- | }!110%8" S& () - |

! 10%5:'8&' (O)-1 }1109%8"S& ()-1 }!1109%6"S& ()-fqrstuvoSNA4/|1 }110/ K z!|

}110%8" S& ()and ftitQUYRdS%gli)atet if lsiR6"'gde the granules having a particle size
of not larger than 250 pm at the cumulative weight distribution value of
50 %, and a particle size of not larger than 600 pm at the cumulative
weight distribution value of 95 %. The granules thus obtained were

5 mixed with crystalline cellulose, light anhydrous silicic acid and

magnesium stearate, and the mixture was compressed to give the tablets.
The tablets thus obtained had a suitable size and the content uniformity
and the stability of the drug substance were reserved, and the

dissolution of the drug substance from the tablets was rapid.

10 Table 13
‘| Components Weight
(mg)
Drug substance 0.05
Lactose 17.7
Granules
: Low substituted hydroxypropylcellulose 2.5
Hydroxypropylcellulose 0.625
Crystalline cellulose 3.75
External , '
excipients Magnesium stearate 0.25
Light anhydrous silicic acid 0.125
Total ' 25
Example 4

According to the prescription of Table 14, there were obtained
tablets containing 0.2 mg of the drug substance (one used in Experiment
1-3 as mentioned above) each. To a mixed powder of the drug
15 substance, low substituted hydroxypropylcellulose and hydroxypropyl-
cellulose was added water with stirring to give the granules (kneaded
granulation), which were dried and regulated in size to give the granules

having a particle size of not larger than 350 pm at the cumulative weight
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at the cumulative weight distribution value of 95 %. The granules thus
obtained were mixed with crystalline cellulose, light anhydrous silicic
acid and magnesium stearate, and the mixture was compressed to give

5 the tablets. The tablets thus obtained had a suitable size and the
content uniformity and the stability of the drug substance were reserved,

and the dissolution of the drug substance from the tablets was rapid.

Table 14
Components Weight
(mg)
Drug substance 0.2
Lactose 70:8
Granules
| Low substituted hydroxypropylcellulose 10
Hydroxypropylcellulose 2.5
Crystalline cellulose 15
External ] :
excipients Magnesium stearate 1
Light anhydrous silicic acid 0.5
Total 100
Example 5
10 According to the prescription of Table 15, to a mixed powder of

the drug substance (one used in Experiment 1-4 as mentioned above),
lactose, and low substituted hydroxypropylcellulose was sprayed a
solution of hydroxypropylcellulose in purified water to give the granules
(fluid bed granulation), which were dried and regulated in size to give the
15 granules. The granules thus obtained were mixed with crystalline
cellulose and light anhydrous silicic acid, and the mixture was
compressed to give the tablets containing 0.5 mg of the drug substance

each. The tablets thus obtained had a suitable size and the content
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the dissolution of the drug substance from the tablets was rapid.

Table 15
Components V&?:;gg?t
Drug substance 0.5
Lactose 84.7
Granules
Low substituted hydroxypropylcellulose 12
Hydroxypropylcellulose 3
Crystalline cellulose 18
External .
excipients Magnesium stearate 1.2
Light anhydrous silicic acid 0.6
Total 120
Example 6
5 According to the prescription of Table 16, to a mixed powder of

the drug substance (one used in Experiment 1-4 as mentioned above},
lactose, low substituted hydroxypropylcellulose was sprayed a solution
of hydroxypropylcellulose in purified water to give the granules (fluid bed
granulation), which were dried and regulated in size to give the granules.

10 The graﬁules thus obtained were mixed with granules of the external
excipients, crystalline cellulose, and light anhydrous silicic acid, and the
mixture was compressed to give the tablets containing 0.5 mg of the
drug substance each. The tablets thus obtained had a suitable size and
the content uniformity and the stability of the drug substance were

15 reserved, and the dissolution of the drug substance from the tablets was

rapid.
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External
excipients Magnesium stearate 2.4
Light anhydrous silicic acid 1.2
Total 240
Example 7

10

According to the prescription of Table 17, to a mixed powder of .

lactose and low substituted hydroxypropylcellulose was sprayed a

solution of hydroxypropylcellulose in purified water to give the granules

(fluid bed granulation), which were dried and regulated in size to give the

granules of the external excipients.

Table 17
- Weight
t

Components | (me)
Granules of Lactose 71
External Low substituted hydroxypropylcellulose 10
excipients

Hydroxypropylcellulose 2.5
Total 83.5

According to the prescription of Table 18, to a mixed powder of

the drug substance (one used in Experiment 1-4 as mentioned above]),

lactose, and low substituted hydroxypropylcellulose was sprayed a

solution of hydroxypropylcellulose in purified water to give the granules

(fluid bed granulation), which were dried and regulated in size to give the
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External Crystalline cellulose 18

excipients Magnesium stearate 1.2
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Total 120
10 Example 8
According to the prescription of Table 19, to a mixed powder of

the drug substance (one used in Experiment 1-4 as mentioned above),

lactose, and low substituted hydroxypropylcellulose was sprayed a

solution of hydroxypropylcellulose in purified water to give the granules

15 (fluid bed granulation), which were dried and regulated in size to give the

granules. The granules thus obtained were mixed with the granules of

the external excipients, crystalline cellulose, and light anhydrous silicic
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Light anhydrous silicic acid 1.5
Total : 300

INDUSTRIAL APPLICABILITY
The crystals of Compound A of the present invention having a

particle size of not larger than 100 pm at the cumulative weight

10 distribution value of 50 % and a particle size of not larger than 200 pm
at the cumulative weight distribution value of 95 % (the drug substance
of the present invention) are useful as a starting material for preparation.
The drug substance of the present invention exhibits a potent {,-
adrenergic receptor-stimulating activity with excellent adrenoceptor

15 selectivity, and hence, it is useful in the prophylaxis or treatment of
obesity or diabetic mellitus. The preparation containing the drug

substance of the present invention is an excellent preparation being
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11. A tablet which is prepared by compression tableting the granule
as set forth in claim 4.

12.  The tablet according to claim 11, wherein the content of the
crystal as set forth in claim 3 is not more than 2 mg per dosage unit.

5 13. A tablet that is prepared by adding external excipients to the
granule as set forth in claim 4, followed by compression tableting the
mixture.

14.  The tablet according to claim 13, wherein the content of the
crystal as set forth in claim 3 is not more than 2 mg per dosage unit.
10 15. A B,-adrenergic receptor agonist, which comprises the crystals as
set forth in claim 3.
16. An agent for treatment of diabetes mellitus, which comprises the
crystal as set forth in claim 3.
17. An agent for treatment of obesity, which comprises the crystal as
15 set forth in claim 3.



