WO 01/ 40182 PCT/JP00/ 08283 1 DESCRI PTION SOLI D PREPARATION 5 TECHNI CAL
FI ELD The present invention relates to a crystal of [3-[(2R) -[[(2R)-(3-

chl or oph¥@\MMO1B2 hy dr oxyet hyl ] ami no] propyl ] -1 Hindol - 7- y| 8&yPPe8§3c  acid
(hereinafter, occasionally referred to as Conpound A), and a
pharmaceutical preparation containing as a drug substance the crystal 10 of
Compound A, especially the present invention relates to a solid
preparation wherein the size (volunme) ofl the preparation, the content
uniformty of the drug substance, and the stability of the drug substance
are secured, and further the dissolution of the drug substance fromthe
preparation is rapid. 15 BACKGROUNPESGRIEIAMNind A exhibits a potent
(33-adrenergic receptor- stinmulating activity with excell ent adrenoceptor
selectivity, and it is wuseful in the prophylaxis or treatnent of diabetes

mel litus and obesity (WD 96/16938). 20 Co nd A exhibits extrenely
potent pharmaceutical activiti g@“@ﬁ@%ﬁﬁoﬁ formulated into a

pharmaceutical conposition, such conposition should be a | ow content
preparation wherein the content of the active conpound per dosage unit is

| o Howey, j ance wth the decrease of the content of Conpound A
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in‘a prepa fol has been discovered a phenonmenon that the
chem cal oL e B oo P UIRRAN RSP 3, SR ALEL S AR - 2o ¢ on
Conpound %ﬂlgréﬁ'ﬁéﬁﬁﬁ?ﬂh@%r&%&thﬂﬁmino] propyl]-1H-indol-7-yloxy]acetic
acid (hereinafter, occasionally referred to as Compound A), and a
pharmaceutical preparation containing as a drug substance the crystal

10 of Compound A, especially the present invention relates to a solid
preparation wherein the size (volume) of the preparation, the content
uniformity of the drug substance, and the stability of the drug substance
are secured, and further the dissolution of the drug substance from the
preparation is rapid.

15 BACKGROUND ART

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



size being suitable to be used as a pharmaceutical preparation is secured,
the content of Conpound A per each dosage unit becones uneven and it is

di fficul WOW@/48182e a preparation having uni form content of PETEBMNA A
Under the circunstances, it has been desired to develop a preparation of
Conpound A wi thout the above-nentioned defects from which Conmpound A can
rapi dly dissolve. An object of the presené invention is to provide a
preparation of Conpound A wherein the si2e (cubic capacity) of the
preparation, the 10 content uniformty of Conpound A and the stability of
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size of not |arger thIan 200 pmat "the cunul ative weight distribution value
of 95 % (her ei naf tag{ obj&ﬁ%‘f'tﬁ)@%ﬂe&eh@ﬁﬁ{}éﬁﬂthSﬁé prévite ¥ epatati8a of

PCT/ JPOQO/ 08283 3 substance"); (4) A granule consisting of the crystal of
the above (YormPoushd A wherein the size (cubic capacity) of the preparation, the
10 content uniformity of Compound A, and the stability of Compound A are
secured, as well as from which Compound A can rapidly dissolve out.
DISCLOSURE OF INVENTION
The present invention includes the inventions of the following
various embodiments.
15 (1) A crystal of [3-[(2R}-[[(2R}-(3-chlorophenyl)-2-hydroxyethyl]-
amino]propyl]- 1H-indol-7-yloxy]acetic acid (hereinafter, occasionally
referred to as "crystal of Compound A");
(2) A crystal of [3-[(2R)-[[(2R}-(3-chlorophenyl)-2-hydroxyethyl]-
amino]propyl]-1H-indol-7-yloxy]acetic acid, which have characteristic
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 pm at the cumulative weight distribution value of 50 %, and a
25 particle size of not larger than 200 nm at the cumulative weight

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



substance); (5) A granule consisting of (a) a drug substance, (b) a filler,
(c) a 5 disintegrant, and (d) a binder; (6) A solid preparation contai ning
t he gramd@1/¢f182 he above (4); (7) A tablet which is formlPGEERD0IHF283
conpressing the granule of the above (4); (8) A tablet which is formul ated
by conpressing the granule of the 10 above (4) and external excipients;
(9) A N3-adrenergic receptor agonist, which conprises the crystal of the
above (3) (drug substance); (10) An agerd for treatnent of diabetes

mel litus, 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 absubsta‘}cdbrug subst ance) Throughout the present description and
clainms, the "crystal of Conpound A" means a pure crystal of

3- [(2R) [[ (DR - (8-gmamarle seassting of the crystal of the above (3) (drug

hydr oxyet hyl Lam no] propyl ] - 1Hi ndol - 7-yl oxy] acetic acid, and as 20

descri bed BHPStANGGe crystal of Conpound A can be grouped into type-1

crystal (" Corrpound At taI cry &g Conpound A
type-11 cri®tal" é\gr@é’éégq?ﬁlsﬂ %lofﬁ%)aﬁgdb‘rg%ée% fl'll) ]xﬁe[g%@ray
diffractio attern there The, type-1 crystal, the type-11 crystal, or a
mi xPure of aﬂ’ﬁggfégr fis(%ilr"‘ebm rned according to the process for 25
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(8) A tablet which is formulated by compressing the granule of the
10 above (4) and external excipients;
9 A B,-adrenergic receptor agonist, which comprises the crystal of

the above (3) (drug substancej;
(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-yloxylacetic 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.



at the cumul ative weight distribution value of 95 % Preferable particle 5

size of the dr substance is not |larger than 50 pmat th | atj.ve
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cunmul ati ve wei ght distribution value of 95 % Mre preferable particle

size is not larger than 30 pmat the cunmul ati ve wei ght distribution val ue

of 50 % and not |arger than 100 pm at th% cunul ative weight 10 distribution
e

val ue of 95 % The "drug substance" of t present invention includes all
of these. The "cumnul ative weight distribution value"” nmeans a val ue which
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clainms, the "particle size of  the cunulative weight distribution value of
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whi ch affect the dissolution pattern of the conpound fromthe preparation

(see Al f ons@eEht@iReAbd tidEdvatuePaf §0 Cheahidzgot IeeHrBERN 5@ /M at the
Classification, Remi ngton's Pharmaceutical Sciences 25 17th edition, Part 8

Chapt er 89, comullb&i%e Wo&ight HE8EibWMbhhentanf,05%. Brae,préfédabld peltitie D. S.
Abbot, D. and McCreath, G C.: A laser WO 01/40182 PCT/JPQOQ 08283 5

di agnost i cssizeddmioguardear thdre3ogaauiteientuwiuldtiop vedightidigtaitiv tidre valwe
di stribution. Al AA Paper no. 76-79 (1976); and Hayashi, S.: A laser small
angl e scat t ef 5@¢oi arsd motdatgdrothdrhé 0@ener at bt icommulatsrez weighd
concentration distribution in sprays, (Hrleman, E. D. and others Eds.),
10 distribution value of 95 %. The "drug substance" of the present
invention includes all of these.

The "cumulative weight distribution value" means a value which
is obtained by classifying the powders based on the particle size thereof,
and by adding up the weights of each particle size from the end of the

15 distribution, and is expressed by percentages to the total weight of the
powders. As a method for expressing the mean particle size of the
powders (aggregate of particles) having a distribution in the size of
particles, the "particle size at the cumulative weight distribution value of
50 %" is commonly used. In addition, throughout the present

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



5 Liquid particle Size Measurenment Techni ques: 2nd Vol une, Phil adel phi a,
ASTM 1990). BRI EF DESCRI PTION OF DRAWNGS Fig. 1 is the er X-ray
di ffractWBHl/ﬁ(Hﬂ ern of Compound A type-1 crystal obtai neg‘?%qgfog drati on
1. 10 Fig. 2 is the powder X-ray diffraction pattern of Conpound A type-II
crystal obtained in Preparation 2. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON
The crystal of Conpound A of the present invention may be prepared by the
process as illustrated in the follow ng Schene 1. WO 01/40182

PCT/JPOO/ 08283 6 Step A O1) Base NHRL N NHRL ICH3 R H 2) YOC OR HACH I |

117 S Sy AR Gyt e D By th PPl LM 1V
distribution. AIAA Paper no. 76-79 (1976); and Hayashi, S.: A laser small
angle scattering instrument for the determination of size and
concentration distribution in sprays, (Hirleman, E.D. and others Eds.),
5 Liquid particle Size Measurement Techniques: 2nd Volume,
Philadelphia, ASTM, 1990).
BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is the powder X-ray diffraction pattern of Compound A

type-I crystal obtained in Preparation 1.

10 Fig. 2 is the powder X-ray diffraction pattern of Compound A
derenn IT mamermtbm]l Albndisnnd 19a Drarmaratinesm )
L lJC'l.l L8 _)'DL UlJiadliiivu 111 1 lbl.la.L ALLIULL L.

BEST MODE FOR CARRYING OUT THE INVENTION
The crystal of Compound A of the present invention may be

prepared by the process as illustrated in the following Scheme 1.



VI XCCH2CO VIl UnH 11 - Step F Step GNO O | NI H CH3 C HOOCH2CO
HIX WVIII That is, the conmpound of the formula | (wherein Ris a
protecti W 014P$&p for phenolic hydroxy group, or -CH2COX, PKT{JB00DSREwer

al koxy group, a benzyl oxy group, a |ower al kyl group, an am no group, a
nmono- or di 5 lower al kylam no group, or a cyclic amno group) is reacted
with the conpound of the formula Il (wherein RL is a protecting group for
anino group, and Y is a hal ogen atom) ©n the presence of a base to give

the conpound of the formula Il (wherein R and R are as defined above).
The conpound 111 thus obtaiggdA s further reacted Hith a reduci ng agent 10
to give the cgnpound of the formula IV (wherein RLY i §1hydrogen atom or
a protectingfgrpup for AMEA® group, and R i . @H above). Then, (i)
when R of thesfonTula IV 1s a protecting gr ¢ Iqolic hydroxy group
(and if R11 of\g he for @il ¥OCY ,NHRY' hydr ogen t%om the am no WO

01/ 40182 PCT/ 5)%13/ 08283 7 ggdup oflithe conp dy!V is protected again),
the protecting group for pHen@HL hydroxy group is selectively renoved,
and the resulting conpound of the fornula V (wherein R is as defined
above) is reacted wth the comg 1Y1 is an

al coholic re3tepiBre 5 ' A urt her the
prot ecti ng—groetp—fBr awm ®0 i s SErETtTVEty r eydvRo ,I.ﬁ)d”vethe
conpound VII; or 3
v
Step D Step E 3 NH
Y'CH,COX N H CHy
XOCH,CO
Vi Vil

Y

Step F Step G M NJ\©/CI
CI\©/<\ HOOCH,CO H
IX

VIII
That is, the compound of the formula I (wherein R is a protecting

group for phenolic hydroxy group, or -CH,COX, X is a lower alkoxy group,
a benzyloxy group, a lower alkyl group, an amino group, a mono- or di-
5 lower alkylamino group, or a cyclic amino group) is reacted with the

compound of the formula II (wherein R' is a protecting group for amino
group, and Y is a halogen atom) in the presence of a base to give the
compound of the formula Il (wherein R and R' are as defined above).
The compound III thus obtained is further reacted with a reducing agent

10 to give the compound of the formula IV (wherein R is a hydrogen atom
or a protecting group for amino group, and R is as defined above). Then,
(i) when R of the formula IV is a protecting group for phenolic hydroxy

group (and if R" of the formula IV is a hydrogen atom, then the amino



(ii) when Rof the formula IVis -CH2COX, and R' is a protecting group for
am no group, the protecting group for amno group is selectively renoved
to gi ve MO01@8B3ound VI (wherein X is as defined above), POI/IRAUIS2E%
resulting conmpound VIl is reacted with the conpound of the formula VIII
and subsequently the resultant is subjected to hydrogenolysis or
hydr ol ysis under acidic or alkaline conditions to effectively give the
crystal of Compound A. The terms in the Brocess for producing the crystal
of Conmpound 15 A of the present invention are explained below. The "l ower
al kyl group” and the "l ower alk I nclude a straight chain or branched

chai n al kyl8igigupt Hs Fagpouns gérﬂf@ﬁe%gr%mpbrth%R%FEPgrﬂ”Pﬁm [0Tet hy| |
or 6 b ef or BBFYOHGINGFOxbETTWa o\ eativaeyrayedy pnd The Heedipdy (i ght
s el EifOt ki Sty T e,
et
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ond more. pravih SRR BT SRe i cPHdYed 8 B PR RS pgREY yil Py BT R
pyr 1ol i i mt) S R of e TOTRIRRL R Y EH.E A A B AR e PRSP, o
e r ol i i nyjc SERIRNBLOH, theBRoRchiHly £V for AMNBUBUR & CIBYElY 1 oxy
group and prhgedd B9 give the compound VII (wherein X is as defined above),

10 and the resulting compound VII is reacted with the compound of the

hydrogenolysis or hydrolysis under acidic or alkaline conditions to
effectively give the crystal of Compound A.

The terms in the process for producing the crystal of Compound

15 A of the present invention are explained below.

The "lower alkyl group" and the "lower alkyl" include a straight
chain or branched chain alkyl group having 1 to 6 carbon atoms, for
example, methyl, ethyl, propyl, isopropyl, butyl, and isobutyl, preferably
methyl and ethyl, and more preferably methyl.

20 The "lower alkoxy group" includes 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,
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Protective Groups in Organic Synthesis, John Wiley & Sons, Inc, Second
143-170 and p.
being easily removed by reduction or hydrolysis. A combination of a
protecting group for phenolic hydroxy group and a protecting group for
-amino group should be selected so that one of them can selectively be
removed.

The "protecting group for phenolic hydroxy group” includes, for
example, methyl, methoxymethyl, methoxyethoxymethyl, tetrahydro-
pyranyl, phenacyl, allyl, isopropyl, tert-butyl, benzyl, diphenylmethyl,
triphenylmethyl, acetyl, pivaloyl, benzoyl, methoxycarbonyl, 2,2,2-
trichloroethoxycarbonyl, and benzyloxycarbonyl, preferably methyl,
tert-butyl, benzyl, diphenylmethyl, triphenylmethyl, and allyl, and more
preferably methyl, benzyl, diphenylmethyl, and triphenylmethyl.

The "protecting group for amino group" includes, for example,
methoxycarbonyl, ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, tert-
butoxycarbonyl, benzyloxycarbonyl, vinyloxycarbonyl, 9-fluorenyl-

methoxycarbonyl, formyl, acetyl, trifluoroacetyl, benzoyl, phthalimido,

08283

and



The "hal ogen atomt is fluorine atom chlorine atom bromne 10 atom or
i odi ne at nd preferably chlorine atom The process for, pr t he
crystal ﬁ%@%und Ais explained in nore detail bel ow §‘t0r g’g&)%?g%ar ation

of the compound of the forrmula I11: 15 The conpound of the fornula Il can
be prepared by reacting the conpound of the fornmula I with the conmpound of
the formula Il in the presence of a base in a suitable solvent. The base

i ncl udes, for exanple, sodium hydride, net al al koxide, a Gignard
reagent, an alkyl lithium sodiumanide, a lithium20 dialkylamde, etc. In
general , wh an | | e .der] ' 1,S A ' I i c reagent
in the pre%’gﬂ e%%sqhgpﬁéegé#%%#%g{ﬁgd%ﬁt g‘?‘?}%h??qlaé%}%&x ’r%qgf -’substituted

;;;ggo:]gjo?é}%f&aﬁ% er e%ﬁ%aﬁ' al n Zﬁhgf - SU%’![‘I tut e rr;e)gLnldS \(21“ de:jy
Ceagont i noF Ry ca bRt Ak FL%*% iflflotbceih 245Gt %f’&? o R
met hyl mag rﬁﬁidkycﬁh%ﬁgﬁ ’be%'zﬂrdﬂ}%gi‘ﬁéhyméﬂ&@-Hﬁoré&ﬁ?ﬂ&%&krc afBGHEsi um

chl ori de, | magnesi , and preferably Tethyl nagnesi um

br ogni de and tertTtwﬁMhB’ﬁanesfbamﬁ@lreéﬂd%" lﬁ'aﬁudégIﬁﬁ@kﬁ:ﬁ;ﬂegamalbgeﬁsual ly
used in an anmount of about 1 to about 8 5 noles, preferably in an anpunt of

about 2 t o5139U4 14wBPladitylstifohyl®tegfdup (6. corpauneselfonyic ctharel a 1. The
reaction is usually carried out at a tenperature of from~ about -50C to

about 30C, sillf@iyA| abhd saf afylbalipay it graiip {¢.gM béeriesuliobglox®GP- The
reaction is preferably carried out under atnosphere of
toluenesulfonyloxy).
The "halogen atom" is fluorine atom, chlorine atom, bromine

10 atom, or iodine atom, and preferably chlorine atom.

The process for producing the crystal of Compound A is
explained in more detail below.
Step A
Preparation of the compound of the formula III:

15 The compound of the formula III can be prepared by reacting the
compound of the formula I with the compound of the formula II in the
presence of a base in a suitable solvent.

The base includes, for example, sodium hydride, a metal alkoxide,
a Grignard reagent, an alkyl lithium, sodium amide, a lithium

20 dialkylamide, etc. In general, when an indole derivative is reacted with
a nucleophilic reagent in the presence of a base, there is obtained a
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,



10 an inert gas such as nitrogen or argon. Besides, an inorganic reagent
such as zinc chloride, alum num chloride, copper bron1de etc. may be
added | nW® 81H8182eact i on system The sol vent may be aronat?@TUBVMW@Ehrbons
(e.g., benzene, toluene, etc.), ethers (e.g., diethyl ether,
tetrahydrofuran, etc.), chloroform and nethylene chloride, and these 15
sol vents should be used in an anhydrous _form The conpound of the formula
Il may be prepared by reacting an am nevgroup-protected a-amno acid with
an inorgani c halide conmpound (e.g., phosphorus pentachloride phosphor us

(e g phod Eyﬁpﬁgﬁ%ﬁr@t ei’n phpﬁwmf%%ﬁhaﬁ%rﬁ 51 Ceahi oD, phosgene,
ol e sl al;ix:egf e 5.5 R o
hexaret hylmgg ABHES 1turr{1 dﬁ%yncggplégﬁgay%agrhes"ﬁéé}éﬂoorﬁ ys?ﬁﬁ‘n 25 The
2000, pr ef GFUBIATOfe ebi&%&%%&@%?d Rl AR Arabg AT Eheths) forao "
bendene, Mottt crgrbly i 2%, SRt o L‘y?ﬁ%%é%%%dtc‘* PoAeS- R FBRIO BE D

met hyl ene%l’?é}hf?ﬁiﬁ%n(?b?ﬂ)l f(?}r.{ﬁa a P Preparation of the conpound of the

formula | ound 0 or mula |V may be prepared by subjecting

the compound of agié rEQ {hds usudify ES93Ed bR bid &ﬁpe?&ﬁﬁ%ﬂ fébfh reducing

agent in a suit e so vent . duci ng agent may be, for exanple,

lithium al agblgws@y@rtb%mﬁ%wﬂmé Ta'ﬂ%bé@hb@f@!t)ué%f&fétﬁ‘ mgrdhyslr i de,

sodi um boro ride, ITthium borohydride,” calcium
about 0°C. The reaction is preferably carried out under atmosphere of

10 an inert gas such as nitrogen or argon. Besides, an inorganic reagent
such as zinc chloride, aluminum chloride, copper bromide, etc. may be
added into the reaction system. The solvent may be aromatic
hydrocarbons (e.g., benzene, toluene, etc.), ethers (e.g., diethyl ether,
tetrahydrofuran, etc.), chloroform, and methylene chloride, and these

15 solvents should be used in an anhydrous form.

The compound of the formula II may be prepared by reacting an
amino group-protected a-amino acid with an inorganic halide compound
- (e.g., phosphorus pentachloride, phosphorus trichloride, phosphorus
tribromide, etc.) or an organic halide compound (e.g., phosphoryl

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



bor ohydri de, di borane, alum num diisobutyl hydride, etc., and preferably
an al kali netal borohydride. The reduction of the conmpound 1|11l wherein R
is -CH2OMR BHBPd be carried out by using a reducing ageRETARWO08Ses not
reduce the carbonyl group of R The reducing agent 15 is used in an anount
of about 2 to about 6 noles, preferably in an anmount of about 3 to about 4
noles, to 1 nole of the conpound of the . formula I1l. The reaction
tenperature nmay vary dependi ng on the kthds of the reduci ng agent to be
used, but it is usually in the range of about -80C to about 150C,

238 Yo el R Al AP ARER s BT L
e, o 1 e, o T 5P e EUABRATORLY B, gl EGrene

acet oni trlcsl_@og&@tgtrcaretc. In Step B, when the conpound of the formula IV

wherein R otecting group for phenolic hydroxy group and R' is a
hydr ogen i s obtained, said conpound is used in the subsequent Step C
after the /40182 PCT/JPOQ 08283 12 amino group thereof is protected

0% 1. Thiy LBLEANE o R losAnBl RS HIOIAAUA 2T aM no g oup 15 car i ed

out” by a conventi onal in the peptide synthesis field (i.e., Nobuo

| ZUM YA et al ., r@ﬁ.gg | FarRenl Figfggjaglgd 0B8R
Mar uzene, 1985, Tgllé 16- g&?ldls:c())i?ﬂ%(arrpl el,drlimhzﬁac%trr)goun of S‘#e‘ fojr;érru}%é |V

wher ei N Riheicondp SN HHASEh 0P 18 TEARS Feu¥Midh velth taT hpﬁﬁéyﬁat@i car bonat e
in an appropriate solvent at roomtenperature to give the conpound of the

formul a | Yeuhelrf Bgéht in bSsidtablet sdluénKy CEidoadlcigrgoagent maaddef fon, in
Step B, when the conpound of the formula IV 10 wherein Ris -CH2COX and R11

i's a prot eghinigleg tiekiurhaluamimondipdiide s sodiumibis(®-nsethdxyetipoxyjd can
directly be used in Step E.

10 aluminum hydride, sodium borohydride, lithium borohydride, calcium
borohydride, diborane, aluminum diisobutyl hydride, etc., and
preferably an alkali metal borohydride. The reduction of the compound
I1I wherein R is -CH,COX should be carried out by using a reducing
agent that does not reduce the carbonyl group of R. The reducing agent

15 is used in an amount of about 2 to about 6 moles, preferably in an
amount of about 3 to about 4 moles, to 1 mole of the compound of the
formula Ill. The reaction temperature may vary depending on the kinds
of the reducing agent to be used, but it is usually in the range of about
-80°C to about 150°C, preferably in the range of about 25°C to about

20 150°C. The solvent is selected according to the kinds of the reducing
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 R is 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



Further, in Step B, when the conpound of the fornmula IV wherein Ris
-CH2COX and R1l' is a hydrogen atomis obtained, said co i.s.Ldentica
to the aﬁﬂﬂyﬁﬂazof the formula VI1, and can 15 directlynggﬂaggéawh Step F
Step C Preparation of the conpound of the formula V: The renoval of a
protecting group for phenolic hydroxy group of the conpound |V wherein R’
is a protecting group for amno group gad 20 Ris a protecting group for
phenol i ¢ hydroxy group may be carried out by reduction or hydrolysis which
shoul d be sel ected according to the kinds of the protecting group to be

renoved. &?Q?B%%E%reﬁmﬁbgegt&ﬁ\%gﬁg out by hydrogenol ysis or by

using a ne such as zinc powder. 25 The hydrogenolysis is carried

out in the preS’Pl'i'E@nﬁfod%l&ﬁﬁﬁbf’étproﬁé&h}l%\%rm%'f@ﬂbﬂﬁh@l‘gm{ weanridd adi um
hydr oxi de, pl atinum oxide, etc., WO 01/ 82 PCT/ JPOQ 0828 13 under

hydrogen @ﬁ%?pi‘ébﬁveﬁﬁénéfﬁﬁéth@ﬂ instius paptidecyrithediofitldati.ea, Nbbuer at ur e
of from about”20C to about 80C, under atnospheric pressure or under

pressur e. IAW@LVAY XtdtcalnyBn ademéritans had Egperitents ofPeptide Syrihdsisgen source
ammonium formate, formc acid, cyclo 5 hexene, hydrazine, etc. may be

engl oyed. MHieizeaky ¢0B5RY 1Ee40).coRor exafple, thereohpmind ef tanfdrmule. ),
ethyl acetate, acetic acid, water, etc., and these solvents nmay be used

al one or h\nwhereki Rieioh hydrogennatom ¢§ reaeted withl detert-bTtw hydrol ysis is
carried out in an appropriate solvent under acid 10 conditions or alkaline
condi t i onbicaFhenaeain imrnappnperiateuselvany ayappm seapedatiyre © give thiends of
the protecting group to be renoved, but it is wusually in the range of
about 0 Ccompmbod of shefommuiaFamhernein Rieis a tert-butoxycarbonyl group.

In addition, in Step B, when the compound of the formula IV
10 wherein R is -CH,COX and R" is a protecting group for amino group is
obtained, said compound can directly be used in Step E.

Further, in Step B, when the compound of the formula IV
wherein R is -CH,COX and R'! is a hydrogen atom is obtained, said
compound is identical to the compound of the formula VII, and can

15 directly be used in Step F.
StepC
Preparation of the compound of the formula V:

The removal of a protecting group for phenolic hydroxy group of

the compound IV wherein R" is a protecting group for amino group and

20 R is a protecting group for phenolic hydroxy group may be carried out by
reduction or hydrolysis which should be selected according to the kinds
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.,



range of about 20C to about 100C. The sol vent may be al cohols (e.qg.,

nmet hanol , ethanol, etc.), acetonitrile, water, N, Ndinethylformamde, 15
etc., anWoin@82sol vents nay be used al one or in a m xtur BCOAPANOE28r nore
of these solvents. The base may be an al kali netal hydroxide (e.g., sodium
hydr oxi de, potassi um hydroxi de, etc.) and an organic base (e.g.,

pi peri di ne, piperazine, etc.), and the acid may be hydrochl oric acid,
hydrobrom c acid, trifluoroacetic aci d,1&ulfuric acid, formc acid, acetic
20 acid, net hanesulfoni c acid, etc. Step D and Step E. Preparation of the

corrpound of t he rmula VII: The C ound of the for | a VI repared
fromthe 3B rqgent alEnespheies Leagtion igugyal C%‘?ASPBE %) The

ST 9P001 8%@%3@?&&%%%%2 o 2bpus AD-CORT BBBLs Mo D adroAbPEs8Rres i o an
T i
K has”of - EESSULE O Hade PSRt 1 G BT HEa SR SRR | D' ange
E:e. 0" bertAtng hed BafER Sontts Hmoth e R BEREL BRERAR! 01C,
|
(o5 or iemsne” iBkHpshst: mﬁ?tﬂ"f EHHG AT T, Wﬁ?%ﬁ@orm% de,
1 3-di et &é’ o Zme'tﬂ%ﬂﬁlz%thgheprlﬁc flﬁrl Ma}@e&f‘etﬁpé%ﬁn%t@? yee, 488d al one

in a ese sol Vent The reaction nmay

pr ef er abl y,0ge GBfyeltd 557 b'e%&ﬁ?aﬂfrf‘és@f‘ﬁ? a0hiturtatewol e nksretoMesee, for

exanpl e, an-rnorganic ase such as an I kal 1 netal carbonate (e.g., sodium
car bonat e, rﬁ%Sl um car bonate, etc.), an alkali nmetal hydrogen car bonat e
(e.0., sodsl um hydr ogen

The hydrolysis is carried out in an appropriate solvent under acid
10 conditions or alkaline conditions. The reaction temperature may vary
according to the kinds of the protecting group to be removed, but 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,
15 etc., and these solvents may be used alone or in a mixture of two or more
of these solvents. The base may be an alkali metal hydroxide (e.g.,
sodium hydroxide, potassium hydroxide, etc.) and an organic base (e.g.,
piperidine, piperazine, etc.), and the acid may be hydrochloric acid,
hydrobromic acid, trifluoroacetic acid, sulfuric acid, formic acid, acetic
20 acid, methanesulfonic acid, etc.
Step D and Step E
Preparation of the compound of the formula VIL:
The compound of the formula VIl 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



carbonat e, potassium hydrogen carbonate, etc.), an alkali netal 15

hydr oxi de (e. sodi um hydr oxi de, potassi um hydr oxi de, n

or gani c%%ég‘“g%h as triethylam ne, tributylam ne, N net r%ﬁ%ﬁs?ne,

etc. When the conpound of the formula VI wherein Y is a chlorine atomor
a bromne atomis used, the reaction can snmoothly proceed by addition of
an alkali netal iodide (e.g., sodiumi ?gi de, potassiumiodide, 20 etc.) or

a hal ogenated tetraal kyl ammonium (e.g., ammoniumtetra-n- butyl chloride,
etc.). Wth utilizing the present reaction, the conpound | wherein Ris

- CH2COX v and f |
W in s SOR R AR Rl SR R 26 ARSI ey be
prepar ed fy, §@A&ﬁ§ﬂ Y& HY 48 CRCOPERPE SR kitRid 6 Start
protecting group tor amno group of the conpound prepared in Step D. The

protecti %rﬂmﬁgﬁ%gﬁ) E{glseai, BRIt QYR diPallE P YEE rb.ﬁfge T HBGUOBOTC to

hydr ol ysi s, ou be sel ected according to the kinds 5 of the

prot ect i ng, i OG0, bEheaIMatt mbyehd afbiehticchy@BRvabohs (€4l baszand, by
hydr ogenol ysis or by wusing a netal powder such as zinc powder. The

hysir ogenolgysése, tcoaket@e 9. gl mddieng] akehgbetiylketahel vsd.), athehsas
pal | adi um on car bon, pall adi um hydroxi de, platinumoxide, etc. 10 under

hydr ogen é@tgtpﬁétbﬁlﬁﬁdrofh@aﬁﬁdﬁi}iaﬁm,teem)l,%il@bhbts fesg.yetiadhygl, iisoptruparmige of
about 20C to about 80C, under atnospheric pressure or under pressure.
Besi des, @tet)abytiontinid; dydhdimetisflormearhidej d;8-dsmreghyh@-a hydr ogen source
ammoni um formate, form c acid, cycl ohexene, hydrazine, etc. nay al so be
enpl oyed. inTidezetitlireorie, ety kendilthebelsslventy.may be used alone or in a
mixture of two or more of these solvents.
10 The reaction may preferably be carried out in the presence of a
base. The base may be, for example, an inorganic base such as an
alkali metal carbonate (e.g., sodium carbonate, potassium carbonate,
etc.), an alkali metal hydrogen carbonate (e.g., sodium hydrogen
carbonate, potassium hydrogen carbonate, etc.), an alkali metal
15 hydroxide (e.g., sodium hydroxide, potassium hydroxide, etc.), or an
organic base such as triethylamine, tributylamine, N-methylmorpholine,
etc. When the compound of the formula VI wherein Y' is a chlorine
atom or a bromine atom is used, the reaction can smoothly proceed by
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 E):

The compound of the formula VII may be prepared by selectively



15 net hanol, ethanol, etc.), ethyl acetate, acetic acid, water, etc., and
these solvents maybe used alone or in a mxture of two or nore of these
sol vent sWOHA0M82dr ol ysi s is carried out under acidi c condiRGIBHRH0/BI28%] kal i ne
conditions in an appropriate solvent. The reaction tenperature may 20 vary
according to the kinds of the protecting group to be renoved, and it is
usually in the range of about OC to abouyt 150C, preferably in the range of
about 20C to about 100C. The sol vent ma>15be al cohols (e.g., nethanol,

et hanol, etc.), acetonitrile, water, N, Ndinethylformamde, etc., and

t hese sol vents may_be used .alone or.in a.mxture (gtf two or nore 25 of these
sol vents. TRiRO he-pTHECHREZTONT foRAmMInAEIPHR; YethieCompo i um

hydr oxi de, potasgi.umh oxi de, etc.), or an organic base such WO 01/40182
PCT/ JPOQ 0B eaén;%teﬁj@eri di ne, piperazine, etc. The acid may be

P ochlor e 2k SR ST o EHCRRBET I BB gY L o g 2
o S R RO R ARl I RATREHI B A LA Rcl Lo RO o
o B B AR P g PRl e Lormas V) ond Lhe cormoung
SELYThy coneou s ERERTESERINA FRARNOACEPIRgeLRohi (1 O (1
130G o SO ook gt Bk bou, 100C T ol vent
acetone, nethyl ehAOHydkEEONSIysE fs taréd®ug ihath@ préseinic®-of a catalyst
such as palladium on carbon, palladium hydroxide, platinum oxide, etc.
10 under hydrogen atmosphere. The reaction temperature is usually in
the range of about 20°C to about 80°C, under atmospheric pressure or
under pressure. Besides, catalytic hydrogen transfer 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



hydr of uran, di oxane, etc.), alcohols (e.g., ethanol, isopropanol, etc.),
acetonityil i met hyl sul f oxi de, N, N-di net hyl f ormam de, a -
dinethyﬂ&épgﬁgl%zolidinone, and these sol vents may be useggg Bﬁ%mg? in

m xture of two or nore of these solvents. In the reaction system 20
trimethyl silylacetam de or bistrinethylsilylacetam de nay be added. In the
present reaction, instead of the conpo of the formula WVII, an acid
addition salt thereof may be used, and the acid addition salt of the
conmpound VIl may be a salt with an inorganic acid such as hydrochl ori de,

hydr obr Oﬂkgfr@aipe}ﬁine,o igeradide WtEh ahe@ediBapHedh§yedtasrictacinal at e,

mal eat e, ate, etc. Wien an acid addition salt 1s used in the pr esent

reaction, pligohf@eld avid,trifidicddetietadia, buEupicaeil;dophi@abibeacetie
01/ 40182 PCT/ JPOQ/ 08283 ° 17 The base includes, for exanpl e, an inorganic

base suchgagd askailkatid, metidnésidiogendds banate (e.g., sodi um hydrogen
carbonate, potassium hydrogen carbonate, etc.) and an alkali netal

car bonat e ) carbonat e, potassium carbonate, etc.), or an
organi ¢ base such as 5 triethylam ne, tributylam ne, diisopropylethylam ne,
N rget hyl - Prepatationef thecomipbapd@f thehforaonjaoiXid of the formula | X may be
prepared by subsequently subjecting the conpound obtained in Step F
(except for 10Theecamppamtdoftier mmixid X ambay ke préparedgiroupyhe o

hydr ogenol ysis in an appropriate solvent, or to hydrolysis under acidic or
al kal i ne congpoundsf thehermuladdéd vad yepsiSandr@i ed out in the presence of
a catalyst such as palladiumon carbon, palladium hydroxide, platinum

oxi de, et ¢Step Bpder hydrogen at nosphere. The reaction is carried out at a
15 tenperature of from about 20C to about 80C under atnospheric pressure

or under pressufdie campopmdohile fyenuia YAkaed thegeempennd of the

10 formula VIII are reacted in an appropriate solvent or without a solvent.
The reaction temperature may vary according to the kinds of the
starting compounds, and it is usually in the range of about 20°C to
about 150°C, preferably in the range of about 25°C to about 100°C.
The solvent may be aromatic hydrocarbons (e.g., benzene, toluene, etc.),
15 ketones (e.g., acetone, methyl ethyl ketone, etc.), ethers (e.g., tetra-
hydrofuran, dioxane, etc.), alcohols (e.g., ethanol, isopropanol, etc.),
acetonitrile, dimethylsulfoxide, N,N-dimethylformamide, and 1,3-
dimethyl-2-imidazolidinone, and these solvents may be used alone or in
a mixture of two or more of these solvents. In the reaction system,
20 trimethylsilylacetamide or bistrimethylsilylacetamide may be added.
In the present reaction, instead of the compound of the formula -
VII, 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.



using as a hydrogen source ammonium formate, formc acid, cyclohexene,
hydr azi ne, etc. may al so be enployed. The solvent may be alcohols (e.g.,
met hanolwoet/danl , etc.), ethyl acetate, acetic acid, watRET/JPO/088S., and
t hese solvents may be used alone or in a mxture of two or nore of these
solvents. The hydrolysis is carried out in a solvent under acidic or

al kaline <conditions. The reaction tenperature may vary according to the
kinds of the starting conpounds, and i t17s usual | y in the range of about
OC to 25 about 150C, preferably in the range of about 20C to about 80C. The

011 40182 PEHPARS SBINEIeS: Bk EARRLE, SRHBPIEGRCDRTS iFB o1 S iUERSb vent s
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the diffract, e (28) of about 5.9, about 17.9, about 20.5, and
about 24. o%ﬁ%@ﬁgéﬁ& X ray diffraction pattern. The Conpound A type-|I

crystal is gf@ﬁallized froma solvent such as nethanol to give the
crystal sh(;vm g characteristic diffraction 15 peaks at the diffraction

angles (28) of abg cémPporARPYt tHe fErmalRuUX Baydhe phebaelby23. 3 (Conpound
A type-11 crystal), but Conpound A type-I cryStal is nore easily produced

i ndust ri al 1gq3derjucerEpPeUBfecting the compound obtained in Step F (except for

10 the compound wherein X is a lower alkyl group) to hydrogenolysis in an
appropriate solvent, or to hydrolysis under acidic or alkaline conditions.

The hydrogenolysis is carried out in the presence of a catalyst
such as palladium on carbon, palladium hydroxide, platinum oxide, etc.,
under hydrogen atmosphere. The reaction is carried out at a

15 temperature of from about 20°C to about 80°C under atmospheric
pressure or under pressure. Catalytic hydrogen transfer reduction
using as a hydrogen source ammonium formate, formic acid,
cyclohexene, hydrazine, etc. may also be employed. The solvent may be
alcohols (e.g., methanol, ethanol, etc.), ethyl acetate, acetic acid, water,

20 etc., and these solvents may be used alone or in a mixture of two or more
of these solvents.

The hydrolysis is carried out in a solvent under acidic or alkaline
conditions. 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.),



type-11 crystal. In the preparation of the present invention, the crystal

of 20 Co ound having a particle size of not larger th t the
cumul at i W8 WWAN 6?“ di stribution value of 50 % and a part?ﬁ?@ggqo@gisgf not

l'arger than 200 pmat the cumulative weight distribution value of 95 %
i.e., drug substance, is used. Preferably, ones having a particle size of
not larger than 50 pmat the cunul ati VE gwei ght distribution value of 25 50
% and a particle size of not larger than 150 pmat the cunul ative weight
di stribution value of 95 % nore preferably ones having a particle WO

01740182 &@%Eoga%ﬁgfr @hgg RfthRet soRfedfts, t e AAdAmcALdéSeforunul ati ve

wei ght distribation V and a particle size of not Iarger t han

100 pm at dcr i gfég%! Rldrg ﬁmd"ﬁbﬁmué'h sls'hRidcBloMa laded Shy @l Hroatie atd@gd. By

using a stance sati sfying the "above requirenents, a preparation

from whi g;‘iyax*?ﬁo&fcl&mé subsirdnaeid,atcd and Ia@ms@irg@@m@@wn asfermidesi des,
since a substance may opti onal | y be obtalned as an agglonerate, it is

pr ef er abl gidt Baktit bridr talgoRsdcvRkeatids pteloenestliohis acit, aggthareat e of
less than 50 % and al nost si ngle particle size distri bution. The particle

siges of &ingoicugciaybed.ancEhd dastlachubes, ot erangplghtin dlfadii stetabut i on
val ues of 50 % and 95 9% are neasured by a conventional nethod for

measur enefydaixigearné.igc| sodiuze nfdrorit € gpatassiuhdnydvexige ectc. hyand anandar d

si eving nethod, sedinentation nmethod, |ight scattering nethod, image

anal ysi s, akadi. melbail cattomateheg. f eodrcaasmmhmglaéhopbtamum parbomateed t o

t hese nethods. 15 The present drug substance satisfying the above

requi reneetics. nmay be obtained by selecting the crystallization conditions
in the synthesis process of Conmpound A and/or by selecting the puIIverl zi ng

met hod after tHBheygnystadiof Qﬁmg@nlmhﬁdhAlS potaingdtisfeempapmkt A ype

10 crystal showing characteristic 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.

The Compound A type-I crystal is recrytallized from a solvent
such as methanol to give the crystal showing characteristic diffraction

15 peaks at the diffraction angles (26) of about 5.9°, about 17.5°, about
20.8°, and about 23.3° (Compound A type-II crystal), but Compound A
type-I crystal is more easily produced industrially than Compound A
type-1I crystal.

In the preparation of the present invention, the crystal of

20 Compound A having a particle size of not larger than 100 pm at the
cumulative weight distribution value of 50 %, and a particle size of not
larger than 200 pm at the cumulative weight distribution value of 95 %,
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 pm at the cumulative

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



synt hesi s of Conpound A, a drug substance can be obtained by 20 pul veri zing

Compound A by a hamrer mll, a fluid energy mll, a pla mll, a
vibrati MPH4M82ni |1, a conical ball mill, a roller m||,n"eéé‘?j"§°’ﬁﬁh$ i1,

under conditions which are selected according to the mll to be used. A
drug substance can be obtained by controlling the particle size and the
aggl utination rate of Compound A duri Q)the synt hesis 25 process thereof,
or by dissolving the precipitated crygtals during the synthesis process in
an appropriate solvent such as water, an organic WO 01/40182 PCT/ JPQO/ 08283

20 sol vent C...1.an ubj g6t ' ' ) i

arying | ﬁl@@wﬁg%aﬁ% §%u§?a%§?%%ﬁ%%§ﬁ%ﬁ§§??'ﬁﬁ%%‘?u’?ﬁffi%ﬁéﬁi ed
ndition r _pr j i i e

S ar ug <Bho0ae I S B R O A B ance.

are Prenaleigns SGrERAR 260r 93Pk ubsaadByusing & drale susktgce

i;ﬁszgﬂfg’ i o | a disintegrant, and ( a binder, but further
sfrin8lthdaboveerd HPirbailts, 8igrephPafbifotrhwhexleithieahtug ot her
t han t he gr ugnsgbstance .n‘i{ﬂe gr anul elfsr gi rectly contact the drug

Subst ance,; Htah e Péﬁi‘&ﬁﬁé@olbe USEhE WHhairfod:i PBesidese s aldragni th t he
drug substance and to incorporate them in a suitable ratio to the drug

SUb.St?‘nC‘asuH&Y%ﬁ‘é@ eilay Bptishaly bd bedineteas an ugglonerate; dt ispseferalald.  The
exci pi ents other than ?he drug 15 substance in the granul es include, for

exanpl e, tfaf ithé Arugdsb Stahicedi a9, corpedt af said eiggldmerate oklessdhay, a
glidant, a lubricant, etc. may be used as an excipient. The excipients

ot her t h&p ¢4)eartll almosbsingiepamidib sizgr distribsitiors  usual |y contained in an
anount of 500 parts by weight or |ess,
The particle sizes of the drug substance (at the cumulative weight

10 distribution values of 50 % and 95 %) are measured by a conventional
method for measurement of particle size of medicaments, for example,
by a standard sieving method, sedimentation method, light scattering
method, image analysis, etc., but the method for measuring should not
be limited to these methods.

15 The present drug substance satisfying the above requirements
may be obtained by selecting the crystallization conditions in the
synthesis process of Compound A and/or by selecting the pulverizing
method after the synthesis of Compound A. For instance, after the
‘synthesis of Compound A, a drug substance can be obtained by

20 pulverizing Compound A by a hammer mill, a fluid energy mill, a
planetary ball mill, a vibrating ball mill, a conical ball mill, a roller mill,
or a pin mill, under conditions which are selected according to the mill to
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



20 preferably in an anmount of 300 parts by weight or |ess, nore preferably

in an anount of 100 parts by weight or less, to 1 part by 1.gh t he
drug suB¥Q %1982 The filler includes, for exanple, |act oselfa(s@‘b%ﬂ}ﬂgzggrch,

sucrose, trehalose, D-mannitol, erythritol, nmaltitole, and ethyl

cellul ose. The 25 disintegrant includes, for exanple, |ow substituted
hydr oxypropyl cellul ose, carnellose calgium and crosscarnell ose sodi um
The bi nder WD 01/40182 PCT/ JPOQ 08283 i ncl udes, for exanple,

hydr oxypr opyl cel | ul ose, hydroxypropyl net hyl - cellul ose, pullulan, polyvinyl

lid | at i . | \
e S e e e e
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1 %to 4 %Bﬁgﬁoﬁg wei ght, nore preferably in an anmount of 1.5 %to 3 %
part by weight, based on the total weight of the preparation. 10 The

preparation of e O ﬁtﬂlé desfkar shhymagentiedl Qﬁé%@atidﬁ efxirig Nhe
ry

previ ously a preparat xi ng powder of the drug substance and a part or

whej e of fdrh?esr@oaﬁn@'e&hrﬂg bhefhed OfFa1ER sliorRhevingGsaidrdruguswestaziosg, and

then addi ng Thereto the renmai ning excipients, and if necessary, foll owed

by granul %Eflﬁ-eﬁl’aré@.gu' ating the size of the mxture, 15 by which the
content uniformty of the drug substance is secured. The m xi ng and si eving

is carried out Iphehgrthwigsnaraconeuin, of addition té(ayesirugsubstamsienfbla
si eving apparatus having a suitable m xing capacity such as an oscillator.
The ni xi ng: finelr,N¢) wedisimtegrast,card idéda bindensbuy flarthercan eentanch as a
hanmer mll. 20 The granulation is carried out, for exanple, by
wet - gr anulgidaern, a lubricant, etc.
10 Since the excipients other than the drug substance in the
granules directly contact the drug substance, it is preferable to use such
excipients compatible with the drug substance and to incorporate them
in a suitable ratio to the drug substance, by which the stability of the
drug substance is secured. The excipients other than the drug
15 substance in the granules include, for example, a filler, a disintegrant,
and a binder, but if necessary, a glidant, a lubricant, etc. may be used as
an excipient.
The excipients other than the drug substance in the granules are
usually contained in an amount of 500 parts by weight or less,
20 preferably in an amount of 300 parts by weight or less, more preferably
in an amount of 100 parts by weight or less, to 1 part by weight of the
drug substance.
The filler includes, for example, lactose, corn starch, sucrose,
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



using fluid bed granulator, agitation granulator, or high-shear

granul ator. The particle size of the granules thus prepared is u gally not
| arger WR$/48%8 pm at the cunul ative wei ght distribution P\;éq/.{fgmgqsz 30 % 25
and not |arger than 1400 um at the cunul ative weight distribution value of
95 % Preferably, the particle size of the granules is not |arger than WO
01/ 40182 PCT/JPOQO 08283 22 300 pm at étiue cunul ative weight distribution
value 50 % and not larger than 1000 pm at the cunul ati ve wei ght
distribution value of 95 % More preferably, the particle size of the
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secured. U?:ﬁu%rti cle sizes of the drug substance (at the cumul ative wei ght
di stri butYnval ues of 50 % and 95 % are neasured by a conventional 10

met hod f or ma%ﬁg@ﬁgﬂ?faﬂaﬁfﬁé ghBrichA e iR luRdif6ARRARDle | Alag@yesinhe, by a

standard si evi ng sedi nmentation nethod, |ight scattering nethod,

I ngge analysise & BHhtddea gRirhad Tight arByarong sitolatidoandhele.i it ed
tggt heseaér%tah%tc?é. y%{ggsol id preparati o{%{ of the present invention

cont ai ns. {ien AgHedMhEStebittife Buséded is Tsedsial anl apnepnt ef 186 tody Yoe, for
exanpl e, tablets, capsules, granules, powlers, suppositories, or external

pr epar at i?éh& Weight, astegsiatey tapm ahteusobl d Yrepdatiam byeweight, ai n onl y

the granules, but 1n the |ow content preparation containing 2 or |less
of the dru@reyhrsfaadty iR GmpaemalnsiageluimPs toid % papr by aveight, bas¢henecase t he
vol ume (weight) of the preparation by adding external excipients into the
granul es ihe totdémwdight of the preparation.
10 The preparation of the granules is preferably carried out by
preparing previously a preparatory mixing powder of the drug substance
and a part or whole of fillers by mixing them, followed by sieving or
pulverizing, and then adding thereto the remaining excipients, and if
necessary, followed by granulating or regulating the size of the mixture,
15 by which the content uniformity of the drug substance is secured.
The mixing and sieving is carried out by hand using a sieve of 24
to 60 mesh, or by using a sieving apparatus having a suitable mixing
capacity such as an oscillator. The mixing and pulverizing is carried
out using a pulverizer such as a hammer mill.
20 The granulation is carried out, for example, by wet-granulation
using fluid bed granulator, agitation granulator, or high-shear
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 um at the cumulative weight distribution value

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



secure the sufficient stability of the drug substance as well as to secure

a suitable size (usually 4 to 10 mmof dianeter, 25 to 30 e
ext er naV@#W%ent may be, for exanple, in addition to t e&@%@y}%i ents

such as fillers, disintegrants, binders that can be used in the production
of the granules, crystalline cellulose as a filler. WO 01/40182

PCT/ JPQ0O/ 08283 23 In order to secure e content uniformty of the drug
substance, the external excipients aré contained in an amount of 0.01 to
100 parts by weight, preferably in an anount of 0.10 to 50 parts by

wei ght , m%ﬁ{a‘?gﬁé?ﬁfﬂuiaﬁiﬁ{@@m&'s@ﬁb tibh {AUESPYL L Sn@hovaaeiér, to 1

part by € gran ornmul ati ng the preparation, the

ext er nal | PhBRAL ' o b BsohILance
tHes Pb6 é’zm@te ycggﬁ‘i’%tf&r welgt thdis¥ibltiohev g sy

cont ai ni ng “gr anu m xture of the external excipients, or

after gr ' | B £ graviuleddel it agen thane3Mmer eof to
t he samargg%?&)g?%répglé(%ggeé%g{s%e%gﬁofe theggranul es. For granul ation or

regul ati o4 t&hﬁ@ o u LR eow b BIHAdistiakatinevilne IS0 6%y pndnybickirget ose,
hydr oxypropyl net y}lcelill ul ose, ~ pul lul an, polyvinyl pyrrolidone, gelatin,

cagmel | o doorm ANt Bee bEatu R ewbigitedistibation xilog ¢h@5dhaniyes and
tﬁge ext e?ﬁlaa?pexcir%i ents, a glidant and/or lubricant nmay be used. 15 The

granul es gighot ARrRNES H2RIng%Cichi & Preferapldeactioler sizecthe togetnier wi t hout
m xing to give dry coated tablets or nmultilayer tablets. 1In this case, the

external gxEbRNeRtof thaydbeg stbistaneeis enomer sestuaieldi ne  cel | ul ose and/or | ow
substituted hydroxypropyl cellul ose and mnagnesium stearate and/ or

hydr ogenat ed ceaBie®pasiitic sibesofthe dtugisubstanehiadtbeswniilative weightand/ or
talc may be used. |If necessary, hydroxypropyl cellul ose, .
hydr oxy pr @isytibetiop calues! afszQ % PEaareapeasitrags By 2agoRveR vigaal
10 method for measurement of particle size of medicaments, for example,
by a standard sieving method, sedimentation method, light scattering
method, image analysis, etc., but the method for measuring should not
be limited to these methods.
The solid preparation of the present invention contains the
15 granules thus obtained. The solid preparation may be, for example,
tablets, capsules, granules, powders, suppositories, or external
preparations such as adhesive tape.
The solid preparation may contain only the granules, but in the
low-content preparation containing 2 mg or less of the drug substance
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.



When tableting the granules or a mxture of the granules and the external
excipients, it is preferable to add nmagnesi um stearate or_25 %ggzggenat ed
castor OYPOV#18n armpunt of 1 %to 5 %by weight to the ofaHIF%: a

m xture of the granules and the external excipients, in W 01/40182

PCT/ JPOQ/ 08283 24 order to prevent sticking which may easily occur in the
conpression tableting procedure, and %J?]‘uen the m xture thus obtained is
subjected to conpression tableting w a suitable tableting nachine to
give the desired tablets. 5 In addition, in order to nmask bad tastes, to

increase the s rengggto%%chggltﬁé%oﬁ%gnk g@{i%ﬁfﬁ%y&%gﬁb&%’ and to

i ncrease the eddiH en use us obtai rmed may be coated

W th a Sgh&%%grnoﬁgé){éfﬁge;ﬁ%iea?@ "&HtaHed %%%ﬁddﬂ@ §00ledté albloepartsThe

pol ymer i ihgre n for exanp ydr oxypr opyl met hyl cel | ul ose, 10

hydr oxy prbg,per({%{;ﬁl)}'r ﬁggﬁ?ﬁ}a!}é’gg aLy ypﬂr&%ﬂ 01956 SOBABES Midweigted, bre

cel | ul ose; cel [ ul ose, carnell ose sodi um

polyvi “ybfl}léféra g}fg:?%n BRIt 0 alF ehab, pRakYSY Righe tal ¥ galrt bgi met hyl -

am noet h met a ate-nmethyl acrylate copolynmer, and ethyl acryl ate-

hyl m%{réiﬁhi"o@ttﬁef‘g?ﬂﬁw&r- | f necessary, as a plasticizer for the 15
pol ynmeric 1 ngredient, for exanple, propyleneglycol, glycerol,

pol yet hyl enegl yaqbrmaildGiagthet presaation, (thei extetnal) exdipietisyhayitie at e,
acetyltriethyl citrate, diethyl phthalate, diethyl sebacate, acetyl ated

nonogl ycqidedieforcaskioe with, they dhigsiubspaneé contamingeradades mm¢rely asoat i ng
agent. Further, in order to protect fromlight or to inprove the 20
di scri mi nahiiktiise oftiselektdrhel eatipients,aeaftengyaelatine the exéemnaloat i ng
agent. The coloring agent may be, for exanple, a water-soluble synthetic
pi gnent saxeipientyelrireguliting in sétd tverdof t6 thelsaeneiparticleasize asNd10sg, etc.
and their alum num | akes, talc, titanium oxide, iraon oxides,
10 of the granules. For granulation or regulation in size of the external
excipients, hydroxypropylcellulose, hydroxypropylmethylcellulose,
pullulan, polyvinylpyrrolidone, gelatin, carmellose sodium may be used
as a binder. When mixing the granules and the external excipients, a
glidant and/or lubricant may be used.
15 The granules and the external excipients may be compressed
together without mixing to give dry coated tablets or multilayer tablets.
In this case, the external excipients may be, for example, crystalline
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, hydroxypropylmethylcellulose, 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



calcium sul fate, cal cium carbonate, or riboflavin, carmne, turneric 25

pi gmrent may be added. Moreover, in order to increase pal 1] i a
smeetenWH@XHﬂ%ﬁ% or a flavor may be added as well. WO 01%%%%§%h%%m3

PCT/ JPO0/ 08283 25 In addition, the tablets nay be converted into sugar
coated tablets for the sanme purpose as nentioned above. The sugar coating
agent may consist of, in addition of t mai n conponent of sucrose or
sorbitol, calciumcarbonate, talc or titanium oxide, and further contains 5
as a binder, for exanple, gelatin, acacia, polyvinyl alcohol, etc., or a
cel lul ose derivatiy 1l hPRY kRBBYAsRIdsibPse, etc.
and if ne‘?:réfe aﬁoyéreg%\?/;é‘g{&@ﬁ l%mﬂ hé%éﬂ{f&@u ﬁﬁ!

€ syn pr gnent such as Yell ow No. 4,

MR Not&pﬁea%'gé:'bﬁg@@du}e B ¢nPR: te glg%(%q[eeﬁfﬁﬂs bbpdihed!idreunjetteakas, talc,

titani um n oxi des, calcium cal cium car bonate, or 10

1 bof | avi Gy REALiBE (oDHétTR i\ﬁtll?iaggﬁfthb!@i’a@l%:ci@f%jﬁ@chﬁ@é ee\ave the order to

I ncrease pa a Ity, a sWweetening agent or a flavor nay be added as

wel | . Thed@éi%ﬁ'hﬁﬁle‘%é a mxture of the granul es and the external
excipients may directly be fornulated into fine granule preparations, 15

grgnul e prepar a Q88it%n PiRVGiRTertoaRRsR! had tasWs, totinceasethe strepgtiat i ons
by filing themin gelatin capsules. In this case, the external excipients

may be, f@of a0t immeiveseiectivigwhiear tikers unrdse incieasbahesmsidessnni t ol ,
erythritol, maltitole, and/or ethyl cellul ose, and nmagnesium stearate

and/ or hyghegensé@dtitasdisletoihus bbtairsd maygbe @atedwith eusuiablei c aci d
and/or talc may be used as well. In the case of granule preparations,

af ter grapglyahéerio.inpyetionypo gind fibhl adated, tablets: oXinsr pelyaesiay| cel | ul ose,
pul I ul an,  pol yvi nyl pyrrolidone, gelatin, or carnelose sodium nay be added

as a fill gigrediergr ammy be poeExeanplenhydroxypropwimetbyéesiitiosei n order to
make the tabl ets sustai ned

10 hydroxypropylcellulose, hydroxyethylcellulose, methylhydroxyethyl-
cellulose, methyl cellulose, ethyl cellulose, carmellose sodium,
polyvinylpyrrolidone, polyvinyl alcohol, polyethylene glycol, dimethyl-
aminoethyl metacrylate-methyl acrylate copolymer, and ethyl acrylate-
methyl metacrylate copolymer. If necessary, as a plasticizer for the

15 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.



25 rel ease ones, the drug substance-containing granules or tablets are

coated with a coating gent for controlling the rel ease of | nt WO
01/ 4018¥WPH403IBOy 08283 26 consisting of a polyneric i nd’rciéflggﬂ{m%g:{mf ats

and oils to give reservior type sustained release tablets. The coating
agent may be, for exanple, beeswax, carnauba wax, cetyl al cohol,

cetyl stearyl alcohol, lipid-fats and l's, resins (e.g., shellac),
cellul ose esters (e.g., ethyl ceIIquse?, and 5 acrylic acid esters. If
necessary, as a plasticizer for the polyneric ingredient, propylene

91 YeoL s 0Ly £ Ay il M AAPIA Rl balBRTEMq ihtb SedhRiBatéd ) acel i 1)

triethyl citrate, ace citrate, diethyl ate, diethyl

sebacat ., geall flied SBROGINHGREIR nfdMSHiodbbove! Theighriaszaldan may be

added into"a coating agen tion, the 10 granules controlling the
rel ease Qiagetrﬁ diGATENDT, TBYa B tRRNB B85S 8thint omippechaldf sugroddere may be

obt ai ned matr1 x type sustained rel ease preparation by mxing a conponent

for contrglbiteg tAeiie! Eatmite, tREioraikitiusuokids diitefurehgmedbntains

i ngredi ents as nentioned above or 15 fats and oils together with fillers in

the step of Jiipdes! i GEAAPlE Zeddn h@b&ﬁt,?)olfﬂhyhelcohdl, egcessary, the
granul es thus controlled in the release of nedicanent can be conpressed to

gi ve t abl @lifilodb desaltiedripagaputiulah, hiydroxgserpylineteylcetinlese;etobt ai ned
may be packed, if necessary, in blister pack, heat-seal pack, or bottles

of 20 sui4radlifne@dssairg) & wdtet-sshobledsyrthelie pigmdmtdsuch ahdeliopabioades.
Further, if necessary, the solid preparation of the present invention my
be packedy¢logeNers iBlue Mosij Bhd Nod&s ietc.aandstingir akimsinagrlagess, talc,
PHARVACEUTI CAL EXPERI MENT The effect on human (3-adrenergic receptors of
t he drug tighisubstideecroh atideprealenimi swidatd, saleidsn sanbpeate, or
10 riboflavin, carmine, turmeric pigment may be added. Moreover, in
order to increase palatability, a sweetening agent or a flavor may be
added as well.
The granules or a mixture of the granules and the external
~ excipients may directly be formulated into fine granule preparations,
15 granule preparations or powder preparations, or into capsule
preparations 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



The cell lines highly expressing human N3- and (32-adrenergic WO 01/40182

PCT/ JPOQ 08283 27 receptors were prepared according to t
di scl os&WOPHINZ 96/ 16938. The cell line highly expressi n{lf'ﬁﬁﬁ?r@ﬂ&%

(31-adrenergic receptor was prepared according to the nethod disclosed in
WO 00/44721. 5 Experiment Human(33-adrenergic receptor- stinulating
activity: Human i ' 3-adrenergic recept %6 hi ghly expressing cell |ine
CHQO pKREX10- 36 was cultured for 2-3 days with MEM Dul becco's nedium
suppl enented with 10% fetal bovine serumand 200 pg/m G 10 418. The cells

0 5 i EFRT IR e e S O B e
cHa pKREﬁ%,ﬁgfa‘iFﬁg\{e e Euf1eld eotied chtingCaidritl wiag! b Tor xdraplhended in

Hanks' b i omedl cal s) containing ascorbic acid and 1 nmM

3-i sobut y@ﬁggﬁ?éﬁaﬂa&éa ¥l el AohBE @apResirakicohdlf liphddatHand 105

cells/m. suspension (100 pl) and a test conpound were m xed in the

sane buff gfjs (EQAsAL)e. A8HellAGY allatos eSEes 0. ehyi vellasosd)pahdwed b
boiling for 5 m nﬂt)égs’ to téek?rri nate the reagt igon. h!,z:‘ter cend?ri fugati o% of

t hg react ia%gyli@héi@émré.helﬁmaysa@% aéWPplasticieersfopehsaiaipmenics measur ed
by using 20 cAMP EI A System (Anershanm). Simlarly, the anmount of cAMP was

neasur ed ijp ﬁé@eﬁ@fﬁomgly{ml,UgMgrdIH@bWEXRﬂneBeguol,r'glgbtlgylexpressi ng
human(32- adrenergic receptor, or by using CHO pKREX23-30 for highly

expr essi ngriagenite \iriacktémie toiechyecierate; acatiledethnfl ditrat@sdiEHypKREX10- 36
for highly expressing human (33-adrenergic receptor. The anounts of CcAM
when addi nhth@idteMdodthd sebaoatetanetylaited agnonoglyceride, castor oil, or
liquid paraffin may be added into a coating agent. In addition, the
10 granules controlling the release of the medicament may be compressed
to give tablets.
There may be obtained a matrix type sustained release
preparation by mixing a component for controlling the release of
medicament such as the polymeric ingredients as mentioned above or
15 fats and oils together with fillers in the step of producing granules 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 (,- and B,-adrenergic



V\;D Ollf 40182 gCT{JPOO’ 38283 28 the reaction m xture or not addi ng thereof

at all were designated as 100 %and 0 % respectively, and the relative
maxi mal VOIHAN$E of the drug substance of thg presen%/ pr EERPERO08#3(10-6 to
10-11 M is expressed as intrinsic activity [I.A]. EC50 value which is a
concentration of the 5 test conpound to be required to achieve 50 % of cAWP
accunul ation was cal culated by |east ares regression analysis of a
concentration- response curve of each ¢onpound. The results are shown in
Table 1. Table 1 Human P3-, R2- and X31-adrenergi c receptor-stinulating

activity _Test &)%%34 e e = p we§20 (nM

|1 bAi(() oo/o 4EE%‘EFF{tR ggﬁ‘%&:&?ﬁ%ﬁﬁﬁ?ﬁ%@r Ekg}f ilné&f‘%g ‘gf%rciol%ag}% 45°3.5 83 | Pr*
( . . ke r%ﬁl n he ans

(-zj-l soErépiﬁgﬁ% S In ‘?ﬁ%s He}%og%ghnlgnt, gsgé’#;%ﬁn ﬁaﬁigregelr%i\% EC50 val ue

and a hi | Lslef; Bt Rod et -adrenergic

receptor-gg?érﬁfﬁg??/%gﬁgﬁﬁeﬁ?g&%gg tgghies g[ ea?%flggl%s‘?’gg? QN ?’)’ t he drug

subst ance f/4wmlpresent preparation is proven to have a potent 15

stimul ati %9 activity of humanR3-adrenergic receptor, but the stinulating

actg vity M@%ﬂt\lz- and (31-adrenergic receptors thereof is quite weak.

As s .shovmy’p n e above results, the drug substance of the present

i nvent i on LhaRakep £uEeEhHEfLi8 Tede ploredtiBdadngraitiiity:r ecept or- 20 stinul ating

agent with excellent adrenoceptor selectivity.

Human B,-adrenergic receptor-highly expressing cell line

CHO/pKREX10-36 was cultured for 2-3 days with MEM-Dulbecco's
medium supplemented with 10% fetal bovine serum and 200 pg/ml G-

10 ~ 418. The cells were peeled off by incubation with phosphate-buffered
saline containing 0.5 mM EDTA at 37°C for 10 minutes after the medium
was removed. The CHO/pKREX10-36 cells were collected by
centrifugation, and suspended in Hanks' buffer (ICN Biomedicals)
containing 1 mM L-ascorbic acid and 1 mM 3-isobutyl-1-methyl-

15 xanthine at the concentration of about 5 x 10° cells/ml. This
suspension (100 ul) and a test compound were mixed in the same buffer
(500 1l) 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 cCAMP was measured in the same

manner by using CHO/pKREX21-8 for highly expressing human (3,-
adrenergic receptor, or by using CHO/pKREX23-30 for highly
expressing human B,-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



The drug substance of the present invention is useful as a P3 WO 01/40182
PCT/ JPOQ 08283 29 adrenergic receptor-stinulating agent | rophyl axi s
or trea™RM49%%2 obesity, diabetes mellitus, hyperlipeni aflé]li/‘ippﬁ/f]%ﬁfe bowel
syndronme, acute or chronic diarrhea, pollakisuria, enuresis, urinary

cal culus, etc. Besides, the drug substance of the present invention is

al so useful in the 5 inprovement of thg synptons such as stomach ache,
nausea, vomting, epigastriumsickness, acconpanying with peptic ulcer,
acute or chronic gastritis, biliary dyskinesia, cholecystitis, etc. Wen

the dr 93¢ Péé{tﬂfﬁ Rixth e of rrﬁﬁ%dmg/ﬁ{érbeﬁ at SUUWeEk: éés%na'f@d adr ener gi ¢

recept or I ng agent, 1t may be adm ni stered oral

par ent e1 ghle, Hid (P04 AelsPectiilyPapehdlabivethakimaliesp ok s of the

drug substance 0 € present fnvention may vary according to the

adm ni St{i %’ﬂlﬁs‘?%@e dthBe GRdEAL Pepariftesn ¢l0Phe 1Y MNGS expredsedds of
obj ect s phyl axis or treatnment etc., but it is usually 1 n the range of

0. 0002 ”géhﬂfﬁﬁgld@ct@w@ﬁ (A kglﬁstx,vamuefvﬂmhlissalcontmtmm@eobfh@ 001 15
ng/ kg/ day to 0.02 ng/ kg/ day. Exanples The present invention is illustrated
ig more 9@§,t8édm Muh'ﬁleto belrequired for ephaieati3M %% oExAMP mentisulatibrExanpl es,
but shoul d not construed to be limted thereto. 20 Preparation 1

Prepar at ey Gﬁlcula!t%ﬁalby tfastameed regrdsson damlysiscait 4 conoéntragictonpounds
was carried out by Elenmentary analysis, Mass spectrum analysis, Infrared
(IR abseegporse capeacdf each Ronmipoundcl ear magnetic resonance (1H NWVR)
spectrum and 25 by neasurenent of optical rotation. The optlcal purity was
determi ned byThiegiespétsf arensimewn| ingliablechr omat ogr aphy.

Table 1
Human B;-, B,- and B,-adrenergic receptor-stimulating activity
Test
B;-receptor [,-receptor B,-receptor
Comp.
EC,, (nM) | L.A.(%) | ECs, (nM) | LA.(%) | ECy (nM) | LA.(%)
A* 0.27 110 21 45 3.5 83
[P** 10 100 4.2 100 0.46 100
10 Note: * means drug substance; ** means (-)-isoproterenol.

In this experiment, a compound having a low ECy, value and a
high 1.A. value is considered to have a potent human p-adrenergic
receptor—étimulating activity. Thus, as is clear from Table 1, the drug
substance of 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 ,-adrenergic receptors thereof is
quite weak.

As is shown in the above results, the drug substance of the
present invention can be expected as a human f;-adrenergic receptor-

20 stimulating agent with excellent adrenoceptor selectivity.

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



WO 01/40182 PCT/JPOQ 08283 30 The foll owi ng abbreviations may be used in

order to sinplify the disclosure. Fnoc: 9-Fl uorenyl nethqg grou
Al a: Al X HAMESs| due 5 J: Coupling constant s: Singl et opé&lﬁﬁl?@ﬁ%£ P

Doubl e doublet t: Triplet 10 q: Quartet m Miltiplet br: Broad (1)
Preparation of (R)-3-(2-am nopropyl)-7-benzyloxyindole oxalate: (Step 1)
15 To a suspension of Fnoc-D Al a- OH ( 35 g, 75 mol), nethylene chloride
(240 nl) and N, N-di met hyl f or mami de (0. m) was added dropw se oxal yl
chloride (7 m, 80 mml) at roomtenperature wunder stirring, and the

Mt s E"f&ﬁé}éﬁff{%@@f‘%@%ﬁa%% i Bl pr iRy o ettt
cont ai ni Q%{% d@iﬂ 111‘%4150? Ph @'ah?n%il‘ﬂe Bl rh€agditen

wi t hout pur| Pcation To an ice cooled and stirred

sol ut
ution gf C%Wr&%ﬁm?’) ah&@ugig, énbeesy enmagotaciids 2. 50 nmol) in

net hyl ene added a3 Mdiethyl et her sol ution of

et hyl mggegHug) fd‘hﬁfsﬁégtdﬂce 3501 PRiSeritiHeEn B0 a8 adddruspherie. thehe
m xture was warmed to foom WO 01/ 40182 PCT/ JPOQ 08283

S improvement of the symptoms such as stomach ache, nausea, vomiting,

epigastrium sickness, accompanying with peptic ulcer, acute or chronic
gastritis, biliary dyskinesia, cholecystitis, etc.
When the drug substance of the present invention is used as a
B,-adrenergic receptor-stimulating agent, it may be administered orally,
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.



31 tenperature and further stirred for one hour. To the reaction m xture
was added dropw se a solution of Fnoc-D-Ala-C obtained in Step 1 in

met hyl el’@OEH‘f‘E?% de (200 m) under ice-cooling. The nixturBCHELVO§ B red to
roomtenperature and further stirred for one hour. To the 5 m xture was
added 5 % aqueous hydrochloric acid solution (100 m) wunder ice-cooling,
and the whole was stirred for 15 m nut:ﬁi. The organic |ayer was separated,
washed with water (100 m ), and dried*over anhydrous magnesi um sul f ate.
The sol vent was evaporated under reduced pressure to give an oil (40.05 g)

containing (R)s{- . ‘g i i ify th
[[2-(9-fl uoren??‘ﬁéﬁﬂé&;}@g%o%ﬁég aé%)rhso paL oBFélnsfl %nnggc}%r, to\/\,ﬁllnéﬁh S efurt her
used in tr11§ lgg&scequent Step without further purification. (Step 3) To a
stirred % ture of the oil obtained in Step 2 in a mxture of acetonitrile

(100 M) and 2 ago ]}fo]ré ,g@garggggﬂ poEpi onwi se 15 sodi um

bor ohydri de (5.};%5/&5, @Cl)%:) mTII}? gﬂ? omte egat uée, and the m xture was
refluxed for 5phours 1%?;:@,5 4i4;8n m xture was cooled to roomtenperature,
and thereto vvasl}h%ddeé ropvmﬁ%g nmet hanol (100 m ). The reaction m xture was

cencentrated tg.drynesygiiieeonsthred pressure. After addition of ethyl
acetate (250 m) and water (100 mM) to 20 the residue, the m xture was
stirred. The oggani cgigyet was separated, washed with water (100 m), and
dri ed over anhydrous magnesium sulfate. The inorganic materials were
removed, and t@:the mruwbieant was added with stirring a solution of oxalic
acid (4.50 g, 50 nmol) in ethyl acetate (45 nm) at roomtenperature. The
precipitated ciddst al Dableatculslet| ected by filtration, washed with ethyl
acetate, and dried to give the title conmpound (11.2 g, 61 %9 as white
crystals, mp. t206- 208i{plet\O 01/ 40182 PCT/ JPC0/ 08283 32
10 q: Quartet
m: Multiplet
br: Broad
(1) Preparation of (R)-3-(2-aminopropyl)-7-benzyloxyindole oxalate:
(Step 1)
15 To a suspension of Fmoc-D-Ala-OH (23.35 g, 75 mmol),
methylene chloride (240 ml) and N,N-dimethylformamide (0.39 ml) was
added dropwise oxalyl chloride (7 ml, 80 mmol) at room temperature
under stirring, and the mixture was further stirred for one hour. The
reaction mixture was concentrated to dryness under reduced pressure
20 to give a solid containing Fmoc-D-Ala-Cl, which was used in the
subsequent reaction without further purification.
(Step 2)
To an ice cooled and stirred solution of commercially available
7-benzyloxyindole (11.2 g, 50 mmol) in methylene chloride (100 ml) was
25 added a 3 M diethyl ether solution of methylmagnesium bromide (50 ml,

150 mmol) under argon atmosphere. The mixture was warmed to room



[a] D25 = -46.2 (c = 1.0, N, N-dinethylformam de); 1H NWVR spectrum (200 MHz,
DMSO- d6, 6 Em 1.14 (3H, d, J=7Hz), 2.80 (1H, dd, J=14 :ﬁ) , 3.03
(1H, dd,WOWHI82 j=5iy), 3.42 (1H, ), 5.26 (2H, s), 5. 9"21%’{’&“5?," E%%’ 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-butoxycarbonyl am nopropy%%- 7- benzyl oxyindole: To a m xture
of potassium carbonate (28 g), water (500 m) and 10 ethyl acetate (250
m ) was added (R)-3-(2-am nopropyl)-7-benzyl oxy- indole oxalate (50 g, 135

T L AR P b e pssigasimen Lo L

Xture was I-tert-butyl bicarbonate (29.5

g, 135 mpld 2g8Bd dRBWISKHSELHRh of i eth Alalopebiafeanalsicp an 3 hours,

The organi ayer wa separ at ed, ed wth a saturated aqueous sodi um

chloride rﬁghﬂhéﬂé cHidnfle 'rbgo &g)duﬁakﬁ%@\ésbnﬁghyq‘h@t@iﬁmeaeas:m sul fate.
The sol ven was evapor at'ed under reduced pressure, and to the residue was

added n-hexapn t%%%@t%mpe?ﬁ%ﬂ! aaHMur @dstriest fdrsoneheueol Mectted by
filtration an ried to give the title conpound (47.2 g, 92 %9 as white

crystal s, mbre vk 84d88G of algkPus hydrdthlerie dei@ sotetiban(@0D; miH NVR
sp%ctrumr??%orﬁ/Hz, CHC13§S6 %]p()lrr): uf 1%(11& 3IE|{,1 f:lle JI:GS. 6Hzl)f,ir(1.4p3 (’;H, s),

2.83 (1Hysder i%Eléocﬁtﬂl_%, 56 tRdayhoR ¥4s(stitreddor 15=nGkes. JThe5. 1 Hz),
4.00 (1H, m, 4.44 (1H m, 5.18 (2H, s), 6.71 (1H 25 d, J = 7.5 Hz), 6.97
(1H, d, Jorgadi@ldyer.wds 88phidted, waklred/withHwpter7( 10D (il andyiried gver 7. 51
(5H, m, 830 (1H s). WO 01/40182 PCT/JPOX 08283 33 (ptical purity: 98.5
% ee [ conghtydmmd nragresiyri sulfast.urfhe solvent was evaporated under
reduced pressure to give an oil (40.05 g) containing (R)-7-benzyloxy-3-
10 [[2—(9—ﬂuorenylmethoxycarbonyl)amino]propionyl}indole, which was
further used in the subsequent Step without further purification.
(Step 3)
To a stirred mixture of the oil obtained in Step 2 in a mixture of
acetonitrile (100 ml) and 2-propanol (15.03 ml) was added portionwise
15 sodium borohydride (5.67 g, 150 mmol) at room temperature, and the
mixture was refluxed for 5 hours. The reaction mixture was cooled to
room temperature, and thereto was added dropwise methanol (100 ml).
The reaction mixture was concentrated to dryness under reduced
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.



(CHI RALPAK AD (dianeter 4.6 mm x 250 nm manufactured by DAl CEL CHEM CAL

| NDUSTRIES, LTD.)); Mbbile phase (n-hexane : isopropanol _ = . ); Flow
rate (0.“@?1‘1’ Wn); Tenperature (25C); Wave length for 5%&’%’39@%39(254
nm; Retention time (8.8 mn.)] (3) Preparation of

N, N-di ethyl -[3-[[ (2R)-tert-butoxycarbonyl am no]- propyl]-1

H- i ndol - 7-yl oxy] acetam de: To an ice | ed and stirred sol ution of

(R) - 7-benzyl oxy-3-(2- tert-butoxycarbonyl am nopropyl)indole (10 g, 26.3
mmol ) obtained in 10 the above (2) in nmethanol (100 mM) was added 10 %
pal | adi um on Cﬁé]lﬁm=(p4q5.2%c -9 HOK-Bietledhfi¥RRaRdepgenal ed under

at nospheric pressure o drogen at roomtenperature’ for 2 hours. After

the theoreticaby. RERYUpeRln/i{268MHA DIRSO CONBUFBEY): L ey paliakyst vas

removed, and the solvent was ‘evaporated under r ced pressure. The

resi due wa i ed 4 N n i | d®, JPp4 88! Yperz) wer e added
pot assi u\r‘,%asica bgh%?gi%ﬁggAUﬁgﬁNehﬁéggﬁg g%l(g?gac}:%)t am de (4.72 g)g 31.6

mol ) an%z}@?m%%ws.bec{hﬂ@ sg],fs._@a @H, B d6t T (MixdyUesers, 651 (Medt,for 4

hour s. ter 1ce-cooling, the insoluble mteri al s were removed by

figtrati opgiy)dy. 1 her sol @entmyes 3evapm BEJ m)pdes 1Fedec@H pgsddrkl To the
reslsi due 20 \/I\L/Zir)é added ch(l orofm (100 mﬁ% arrllg) water (100 m ), and the

m xture wap, sptirred. The chloroformlayer was separated and dried over
anhydrous nmagnesium sulfate. The sol vent was evaporated under reduced
pressure,2pnd tFaepheaties iofYR)-Ba2-aeidebiu thxiywapbopylamtriwprop3y-vt ) . The
precipitated crystals were collected by filtration and dried to give the
title 25 momptomdndole:7 g, 100 %9 as white crystals, mp. 142C. [a] D25 =
-26.3 (¢ = 1.0, nethanol); WD 01/40182 PCT/JPOQO 08283 34 'H NWVR spectrum
(300 MHz, CDCL3b & mixture bf potdSsinm cagbenats(284g), water{SQ9Hml ang = 7.1
Hz), 1.22 (3H, t, J = 7.1 Hz), 1.43 (9H, s), 2.83
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 = 7.5 Hz), 6.97 (1H, d, J = 2.2 Hz), 7.02 (1H, t,J = 7.9 Hz), 7.20 (1H,

s), 7.24 - 7.51 (5H, m), 8.30 (1H, s).



(114, dd, J = 14.1 Hz, J 0 Hz), 2.94 (1 H, dd, J = 14.1 Hz, J = 5.1
Hz), 3.34 (2H = 7. ), 3

q, J 44 (2H, q, J = 7.1 H), 9 (1H, br),
4.45 (1WOBU4§2 "4 g0 (2H, 6.67 (1H, d, J = 7.7 Hz), ’é?'é@’“{’/?%%s%, J =
7.9 Hz), 7.10 (1H,s),7.30(1H d, J=7.9Hz),9.41 (1H, s). Optical purity: >99
% ee [conditions for analysis; Colum (CH RALPAK AD (dianeter 4.6 nm x 250
mm manufactured by DAICEL CHEM CAL | STRIES, LTD.)); Mbile phase

(n-hexane : isopropanol 10 = 50 : 50); Flowrate (0.8 m/mn); Tenperature
(25C); Wave length for Detection (254 nm; Retention tinme (6.6 mn.)] (4)
Preparation of [ . [ ' 5 F&do
yl oxy] acet am dg}h%ﬁﬁfg@?ﬂt#%g %ﬁ[{ﬁﬂé{i@?&%ﬁ%hﬁéﬁj{%ﬁ% _t;ogtrl}['r}%ut oxycar bonyl
15 am no ' P t a5 2mhn FELY RI@EDped in
t he abov@%@xl}“ﬁ;\;ﬁcéﬁﬁ%ﬁ#gpﬁ%%})ag}/s\g?ng%ded o%glclﬁ(lz aci% (10.71 g, 119
nol ), a I[X eI ES ! 110 ilé PIPaKes (n-Hikafex! isopropanor ool ed
wth icel,aﬁ_zli%gﬁtcga& tpl?lgg pi tg%dﬂfg? g’tlglgs'b \%ere col |l ected by f?l ??ation and
washed wid$g acg))opidwirhee (I8 HPrdiAfUldhparatutet(@5SCewaveddagtRGod 0 %
aqueous pot assi um carbonate solution (50 m) and chloroform (120 m ), and
the mxt lﬁée@ﬁganSE}rI@ﬁ?; Retertidoizher 88 ayer)|was separated and dried over
anhydrous nmagnesium sul fate. The sol vent was evaporated under reduced
pressure3pnd Peepaeatics of (Nwaiethdhah([(2R)-serrbpysxyerrbonyBimimg]- The
precipitated crystals were collected by 25 filtration and dried to give the
title %@@gﬁ%-ﬂ@d&ﬁo@ﬂ—?ﬁ»&ﬁa@&aﬂd&:" e crystals, mp. 133C. WO 01/40182
PCT/ JPOO 0828 35 [a] D25 = -46.3 (¢ = 1.0, nethanol); '"H NVR spectrum (300
Mz, CDC13, 6 flprdn ide t6oledrand stitred Gobution )of (R)-I7bearyloxy-3-(2-7. 1 Hz),
1.22 (3H, t, J =7.1 Hz), 1.40-2.00 (2H, br), ) ,
tert-butoxycarbonylaminopropyl)indole (10 g, 26.3 mmol) obtained in

[l

7.
Hz
s)

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);



2.64(1H,dd, J= 14.1 Hz, J = 8.2Hz),2.86(1H dd, J= 14.1 Hz
J = J

3.18 (1H, m, 3.35 (2H q, 7.1 Hz), 3.44 (2H, q, 1 Hz). 4.80
(2H, s) ,W%%ﬁ’lﬁle, d, J = 7.5 H), 6.299 (1H, E J i 7.9 FEST,/JI?"."@%”MH, s),

7.28 (1H d, J =8.0 Hz), 9.42 (1H, s). Optical purity: >99 %ee
[conditions for analysis; Colum (CH RALPAK AD (dianmeter 4.6 nm x 250 nm
manuf actured by DAICEL 10 CHEM CAL INQWSTRIES, LTD.)); Mbbile phase
(n-hexane: isopropanol : diethylamne =85 15 : 0.8); Flowrate (1.0
m/mn); Tenperature (25C); Wave length for Detection (254 nn); Retention

time (19.9 mn, ) j f . =

N, N- d: iat hyl HE 3- HB‘&{?[?‘?W@W%%%QF%gPphnﬁ)drld%?e AP ImsS

pr opy - i - Wl Oxy t arrl ti

N, Nl-gii et P%?) [%?f?gﬁ’-tagﬁn n)gp%%@] LAt ikt g% | 1088 00, A% 69,2
o 0 I i p_ apov i bt 14 4 d

(R 5 on GG oL PE RaYD £ D0lH), 9654 OIE dd, & Lot Hay B ),

refluxed §a Bpoylrs = 7hepy] X4 Wuepsy, F£aot qdHY, th9bgqaH, ay, 413 (11, was
added di ié’?&r@pyﬁ&et her (1%1? m ).e( Th’zq’ZO pr eci g’.’t at egl( cr’?s:l?hl S wgr e

cogl ect edply afad (3@t spPre #d(101 ] @JJ=079F ¥R) 1 6DY (1Het, SenPEURE) (1409 g, 54
% as Wnit@ycrysgal ’S.BO’I th(e ot her hand, ghe fi(ltgraate cont ai gli(ng theg

unr eact ed(13{ ag)t 7reo rEHEd, A s MOSHERWC4N (LM, &) to dryness under reduced
pressure, and to the residue were added again acetonitrile (21 m) and

(R)-3-chl orost YOﬁﬁ@aDph@iﬁy( 1$907/pee fcdhditioh)s, foarthddgsish€atunimr e was

refl uxe_d.for 6 hours. The m xture was cooled with ice, and thereto was
added di i gﬂﬂm‘DNﬂ’AKtm}Br(d(ﬁﬁetdrM.GTﬂmnp:r%@ pita trad nwiaouir¢d gy DAICEL

PCT/ JPOO/ 08283 36 crystals were collected by filtration and dried to give

the titleCHEMOOAD INDUSERIES) 99D.) inMobile phiaedn-hexans H4sopmpanel = 1.0,
mitohanol );= 510H lglg/l):\: Fslgsnfi‘;t%nzo(.gor(r)ll/wr;%ﬁ) ; %E%Séra?u?g r(z:5°cll)';1V:\Lfa£zg |I|éng(gjt’h f]or: 6.2
Detection (254 nm); Retention time (6.6 min.)]
(4) Preparation of N,N-diethyl-[3-[(2R)-aminopropy}-1H-indol-7-
yloxy]acetamide:
To a solution of N,N-diethyl-[3-[[(2R)-tert-butoxycarbonyl-
15 aminolpropy]- 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.



2.66 (1H, dd, J

= 7. )1

2 2 1 = 12.2
J W%‘"f“qll% 3.00 (1H, n), 3.34 (2H q, J ) 1 Hz ,(P‘g”i‘%%’é’%? q, J =
Hz), 4.54 (1H m, 4.78 (2H, s), 6.65 (1H, d J =7.3 Hz), 6.98 (1H,

, J =7.9 H), 6.99 (1H s), 7.12-7.30 (4H m, 7.34 (1H s), 9.60 (1H,
s). 10 (6) Preparation of [3-[(2R)-[[5§R)-(3-chl or ophenyl ) - 2- hydr oxyet hyl ] -
anm no] propyl ] - 1Hi ndol - 7-yl oxy] aceti ¢ acid (Conpound A):

N, NNDiethyl-[3-[(2R) -[[(2R) - (3-chl orophenyl ) - 2- hydr oxyet hyl ]

am no] propyl ] 4snNdoj » Aoyl.axy] ?Hbﬂ gn(4 9, 8.7 mol) obtained in the
above (5) vvas-[ég%ed t%)6§ s((%l u |(g’rclﬁltg ot z;ssi um hydr oxi dZa (1.96 g, 15 34.9

mmol) in 50 % l@ﬂ% e
(rjefl ureg[qf or 3 'hours ﬁ c00 %Qf%%ﬁ%ﬁ&%’ﬁrg q?ﬁgmm%%r ee\@swas
i ssol v feeRLC tagid7( 218,91 BB (FHMDl )= and H) | 1146122001(Q8IMDb
t enper at ur ove‘r%n%lsht The prggl pi tzgt ed cryst al gﬁ?/\/ere col | ec(t 2131 ggl
filtratipga (g@{i ddipd 19 Ohyve S o8, Q'Hi)GQCQGHQ@ndd(S 4 19.1882,% =a5.0nhi te 20
ﬁ;)éstal aq I 8230’ 231(;_13[5 aj D25 1.0, 1 N aqueous sodi um
roxi dg,sal ¥gi(en) m 33 QIF—-UTHI(HQ 3vkiz, (2DVEQ) Ji6 74 Bizig4.80. 93 (3H,
dJ-7)IS—|z)£ )i I\(ango-322p4H m, 4.54 (2H, 531?490((1H
, 6. 48(2H Jslﬁ,,6f$8 ﬂH: 8, J*zk)7 56HZ)6 6(991(1H, t,JJ B.OHY), BOS1H, ) 02282H, m,
7 28 - 7.40 , 7.46 (1H, s), 11.01 (1H s). Optical purity: >99 %
ee [Cond(llH QilSJf=C8 oaHa)y@n}Q (1€0) sjom WO 01/ 40182 PCT/ JPOQ/ 08283 37
( CHI RAL- AGP (d| aneter 4.0 nmx 100 nm nmanufactured by SH NWA KAKO CO.,
LTD.)); Mobil eOptieskpliaiiyes9 %2 fdunkkdtbRefor @mlsaﬁa@éumnn tetrabutyl
hydrogen sulfite) solution (pH 7.0) : isopropanol = 98: 2); Flow rate (0.7
[ﬂ / i Pﬂ(?&%l)ﬁ?ﬁrﬁd)((dﬁmpetwﬂ/é meng 250 snns m@@é@ﬂéﬁe@m -ELRet ent i on
i me mn
10 CHEMICAL INDUSTRIES, LTD.)); Mobile phase (n-hexane : isopropanol :

Hz) 1.16(3H, t, J =7.1H), 1.22 (3H t, J
12. 2 = 9.2 Hz), 2.81 (2H, d, J = Hz
] -

diethylamine = 85 : 15 : 0.8); Flow rate (1.0 ml/min); Temperature
(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-
hydroxyethyllamino]propyl]- 1H-indol-7-yloxylacetamide:

15 To a solution of N,N-diethyl-[3-[(2R)-aminopropy]-1H-indol-7-
yloxyjacetamide (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



The X-ray diffraction pattern of the crystals of Compound A thus obtained
was neasured with an X-ray powder diffractoneter (RINT1000-type;

manuf acV 8@} R GAKU CORPORATION) at a tube voltage OF’chPMS’Z%d a tube
electric current of 20 mA using CuKa wire in 10 terns of diffraction angle
(20). The diffraction pattern thereof is shown in Fig. 1. The diffraction
angles in the X-ray powder diffraction 8attern of the crystals of Conpound
A are about 5.9, about 17.9, about 18.%, about 20.5, about 23.3, about
24.0, and about 24.9, and there are characteristic peaks at about 5.9,

bout 17.9, t 20. b . 4 : t | ti
angle (sorvae woe cqlishid sSERitpudy Aprell'S U ER Al Pkt of
Co d al t : okhe Co d A Type-| t al 100
obt i ned (280 Bo StV R 18013826 S dded met hanol (35 ni) . and the mi xture

was di ssol ved (W t& WagqinRg.iDn h at 100C. The precipitated
(,Imllt)ecjt,\gég]blyg(f: 1?0"‘ﬁ{e‘%ﬁa§§g,

crystals were iltration, dried to give Conpound A

Type-11 cryst allﬁ—hlb R ﬁcﬁ%ng {;,fed@ﬁme,ncmg,e& @g{l):@m%mﬂ, &y J¥e:2 |

crystals 25 thus o asured wth an ay powder diffractoneter

O ao162 e LB B TR Tt e A ] B e e et

vol'tage of 40" kV, and a tube electric current

of 30 MA ygi Kagw 11,1 0 g1 e2IBdolr €if.6 DoB7 40y, @d,205. 1T ReHz,
diffracti%%zggtzicgr n9t her eof is%hown in Fir}gg.mz Tﬁe diffraction angles in

the X-rayjpoyetenzdisi o aeti £1), Bas4 €2H, qpl <CoIpHE))B A3T2PEd,lJ < ystthd)s are
about 5.9, about 17.5, about 19.4, 5 about 20.8, about 23.3, about 24.0,

igdSaboum_%éJq. %,H,q&qi, ATy @S], 608\ HAl df Ust 73 Heple 98t (1dhdut) 5798 Hapout
.5, about 20.8, and about
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-indol-7-yloxy]acetic acid (Compound A):
N,N-Diethyl-[3-[(2R)-[[(2R)-(3-chlorophenyl)-2-hydroxyethyl]-
amino|propyl]-1H-indol-7-yloxylacetamide (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



23.3. The values of the diffraction angle (20) have the standard accuracy.
Preparation 3 10 Preparation of drug substance: (1) The Type- |
crystal VOOVARd i n Preparation 1 were mcronized usi n?@’ﬂﬁ%ﬁ@% |
(Sanple MII AP-S, manufactured by Hosokawa M cron Corporation, Japan)
using a screen wth opening dianeter of 0.7 mm 15 (2) Separately, the
Compound A Type-I| crystals obtained irs Preparation 1 were m croni zed usi ng
a fluid energy mll (Single Truck Jet |l FS-4, manufactured by SElISH N
ENTERPRI SE CO., LTD., Japan) wth conpression air pressure of 7 kgf/cnR.
(3) The balIeat EH}H 6 ME: irgéired b Sy wWa of 20
Qg%ﬁk}’oﬁ&f Aﬁﬁﬁ(ﬁaﬂ&et&paﬁ gr§ 1(? & dRhndirsé ‘4

50 % and each m<croni ze anul es thus obtal ned were neasured

using a | Hf o} j i i ] f Z HELCS &
RopcE (1 PR LB Al e e g M N & o el cul at ed
fromcu i L i i ! \ i obasdoprioypathioy =ai r

di spersim:)gr'%’ﬂ}r{{edt&ﬁggﬁl E%‘:rggg‘r@ %‘ﬁd?ig?ﬂpﬁg}sﬁstgfg?m}m%%?gppTﬁdéﬁ) pa?ti c??ye si ze of
the crystgl.s)

. Jom&klr}%@e i(@.ﬁﬁ))l{ﬁﬁnlj;@e hlreV@B0°@} Bhivediesigthfori on val ue
of 50 %i’s nof larger than 21 rim and that at WO 01/40182 PCT/ JPOQ 08283

3% the cunpileatione20® Sh); BesérfibHitioe (7. 4enit.)]95 % was not larger than 75
pm The particle size of the crystals obtained in (2) at the cumul ative

vei ght di stri butfeoR-nal dffrattibd paitermef tharayestdlbaf CorippmndaAdhitsat  at

t he cunul ati ve wei ght distribution value of 95 % was not |arger than 3.8 5
pm By eidttainét® wradmicasuitd moith zati Xenay tposrderadiffrbetarhetirmed the crystals
of Conpound A having a particle size at the cunmulative weight distribution
val ue of (RON%1000nntpd; angrufadtareddfy RiGAIId CORRQRATION) a8 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



at the cumul ative weight distribution value of 95 % of not |arger than 200
pm 10 Experinent 1 Particle size of the drug substance: According to the
prescri pwoomn40182 Tabl e 2, to a m xed powder of a drug sub®CHAEW/08283

unm croni zed crystals of Conpound A, |actose, |ow substituted

hydr oxypr opyl cel | ul ose and hydr oxypropyl cel | ul ose was 15 added water with
stirring to give the granul es (kneadisr}(;:; granul ation), which are dried, and
regul ated in size to give the granul es38The granul es thus obtai ned were

m xed with crystalline cellulose, light anhydrous silicic acid and

TS amas ot o g WA sl s 5o AR Bl ae o
Nt act PEBSKY BSRANR S TER)- Cob o FITAMION RALG U L SR e i t 1
ener gy miIFEsingflie iiiaktioB anEies TRSRE X pavEr Syt BART ¢
e S A R
gﬁi?ingggp ej atg(gﬁ\] ZEBBH%égdrﬁgﬂgggﬁgﬁag?%ﬁ 111 2%%2‘? ! tglr?(Q%%ait::lheand t he
(rjielsggi Stnicg’@trﬁﬁgqlﬁt?‘g%gg‘&gi%c%ﬁ%ge' of 'atbhe td?t}g ’ sugsttainée ’a%g_ ﬁr?er t .
m nut es. #ﬂég‘r e’gﬁgtvsa\'fgé?a%\gﬁggﬁ l'ﬁgaé:l%%ﬁqgﬁgfé @g)b*gggﬁ\?‘gi%ﬁ?ha}c%gpongaf sat ng)5

accuracy.

Preparation 3

10 Preparation of drug substance:

(1) The Compound A Type-I crystals obtained in Preparation 1 were
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.

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 yum, and that at



Drug substance or Unm croni zed crystal of Conpound A Granul es Lactose 70

Low substi tut ed hydroxypropyl cellul ose 10 Hydroxypropylce .5
Cryst al WR&VEMEY ul ose 15 External Magnesium stearate 1 Pe(j;é]léwﬁﬁ@%tsg Li ght

anhydrous silicic acid 0.5 Total 100 WO 01/40182 PCT/JPOO/ 08283 41 Table
3 Particle size Particle size (pm of 50 % (pm of 95 % Dissolution Method
for cunulative cunulative rate after 13 m croni zati on wei ght wei ght m n.
(%9 distribution distribution value v Pue Exp. 1-1 Fluid energy 1.7 3.8
100 m |l Hanmmer mll (screen Exp. 1-2 opening 9.4 43 97 dianter: 0.7nm

Harmer m.tlhle cdr%%rlgﬁge weight distribution value of 95 % was not larger than 75
pm. The particle size of the crystals obtained in (2) at the cumulative
weight distribution value of 50 % is not larger than 1.7 pym, and that at
the cumulative weight distribution value of 95 % was not larger than 3.8

5 pm. By either method for micronization, there can be obtained the
crystals of Compound A 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 value of 95 % of not larger than
200 pm.

10 Experiment 1

Particle size of the drug substance:

According to the prescription in Table 2, to a mixed powder of a
drug substance or unmicronized crystals of Compound A, lactose, low
substituted hydroxypropylcellulose and hydroxypropylcellulose was

15 added water with stirring to give the granules (kneading granulation),
which are dried, and regulated in size to give the granules. The
granules thus obtained were mixed with crystalline cellulose, light
anhydrous silicic acid and magnesium stearate, and compressed to give
the tablets containing 1 mg of the drug substance or the unmicronized

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



Exp. 1-3 opening 17 42 100 dianter: O0.7nmm Hammer mll (screen Exp. 1-4

opening 21 75 99 dianter: 0.7mm Hammer mll (screen %) eni ng
12.5 45 WOOVAHBarter: 0.7rm) Hammer mill  (screen Exp. EEQT% 8@ %8 45 144

96 dianter: 1.0nm Conp. Unmicronized 85 366 60 Exp. 1-1 The tablets
prepared using the drug substance having a particle size at the cunulative
wei ght distribution value of 50 %of n | arger than 100 um and a particle
size at the cunul ative weight distribution 5 value of 95 % of not |arger
than 200 pm showed a distribution rate of alnost 100 % at 15 m nutes,

whi ch i s 6400 dhRagloih bRt datricl0f b CdARNBAY ROPhA¥ESTN 42

Experi nmen nposition ratiro 1n the granules by wei ght of the drug

subst anceg@ifon of the Pharmacopoeia of Japan (Paddle method, SO rpm, water
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
Weight
Components (mg)
Drug substance or )
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




the excipients other than the drug substance: To a m xed powder of the drug
subst ance éones used in the above 5 Experinent 1-3 forEE%@ﬁhh@ﬁg% 2-1 and
Conpar aMYQ8V#¥%eri ment 2-1, and one used in the above 1-2 for
Experiment 2-2), lactose, and |ow substituted hydroxypropyl cellul ose was
sprayed an aqueous solution of hydroxypropyl celluose using a fluid bed
granul ator and drier, and granulated gd 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
granul es was different such as 82.4, g s by weight (Experinment 2-1), 417
8

parts by weight (Experinent 2-2) 4 parts hy ve
Experingnt 2- 1) t¢ 1 part by we amnomtzne jPa’g“@%B&?Pan e. To each granule
were 15 |added a fixed amount of Ehyskel30 %e toMALPLR | | ghtanhyerols
silicicjacid and rnaetaeddor st eaf atmylating t hpcwinalatiee wa rSPIRFRSSEY |t O
give tablets. Thegenicaddiedtsorner pweighted undewetghtidi ti on i 4@@ 75 0}0 RH
(relativie humidity) for 4 nonths}dshdbutien coptlistribution] | g?lthe
deconposli ti on proddcts derived f|waiuehe drug|salvet ance s neasured, |20 and
t he incrlgase tnerec et calculated fromthejinitial anmoynt. The redults
are shown kgpTabje u{%e@ffﬁ 18P PCTAJPOQ 08283 348 Tablle 40@)rrponent Exp.
2-1 Exp.{ 2-2 Conp Dr g subst ancel 10201+ —taetese—F0—74. 8
70.9 Low substitut q@algr@&uhﬁﬁ hydr oxypropyl{ 10 10 10 ¢el |l ul ose
(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: :
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. | ynmicronized 85 366 60
Exp. 1-1

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.



Hydr oxypropyl- 2.5 2.5 2.5 <cellulose Crystalline 15 15 15 cell ul ose

External Magnesium 1l 1 1 excipients stearate Light anhyd . .5 0.5
silicic WO%Y448tal (ngy) 100 100 100 Parts in the granul e§8ﬁ@P@é0|§6§t of

exci pients other than drug 82.5 417 834 substance of 1 part by wei ght of
drug substance Table 5 Exp. 2-1 Exp. 2-2 Conparative Ex p. 2-1 Increase
(%9 of amount of all of 0.20 0.69 1.454tQhe deconposition products In the
tablets of Experinent 2-1 and 2-2, the amount of all of the 5
deconposition products are produced | ess, as conpared with the tablets of

Corrparatige gégglg:tn@nt 2-1, which contains nore than 500 parts in the

gra?ulbes | hf the excipients other than the drug substance to 1
part by At t§ Ho ﬁegsrfaﬁ@ﬁ Ywdidhe bfithel drul QvpRtah@s ahle

cheni cal V\?toglgﬁs?lﬁlg (r}%ﬁm érg substg?alrtl)?e %\ﬁegr se il’? tr}jegtabl tets of 10

Exper | Menjge gxdipfbithPothdr St bhe WPuBlddNBACBCT/ JPOO 08283 44 Experi ment

3 Conposition ratiro 1n the granules by weight of the drug substance and
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.



t he excipients other than the drug substance:

of Table 6

hydr oxpr8B§/f'

purified water to give granul es

and regul at

Tabl e 6 Conponents Wi ght (ng)
hydr oxypr opyl cel | ul ose 10
Hydr oxypropyl cel lul ose 2.5 Tot al

t m xed powder of

0
@@?Iulose was added a
ed in size to give
Lact
ext er nal

sol uti on of

0s
excl pients

hydr oxypr

(kneadi ng granul ation),
the granul es of the external

y XYPropy

According to the prescription
5 lactose and | ow subst

‘6{5@:"?“@{0?{?? ose in

whi ch were dried

substance (one used in the above Exggifjgant 1-4), lactose and | ow

exci pi ents.
71 G anul es of Low substituted

83.5 10 To a m xed powder of the drug

substituted_hydroxypropyl cell ul ose S added a solution of
hydr oxypropyl cellulose |in purified wdter to gi e _granul ¢s di ng
granul ation), which werle dfdreponenrt r dglis-édlif %k 2-20 gips®.the dranul es.
Form t hi s geartHes—there—were—eobtatrHet—4—krnrds—of—15theg—granuteswherei n
the content] of the excilpbarg sulmdthace tthan tlhe drlug Subst gnce Onl t he
granul es was different |such as 416.5 |par by wei gh7t (Experi t 4-1,
Experi ment |4-2), 1001 p@ard<o%y wei ght| ( ar atji ve 0I&peri ment " %4- 1), 1251.5
parts by wgi ght (ConparfpfdyeubiReitbdgnt 4-2), |to 1 part [by weight |of the
drug subst gr@e@nules 4 ki rggmgrg,f,ygranul g9 20 vler e j@gdded |t he 1gr anul{es of
t he externgl excipients ed accgrding to |[the prescription of |the
above Tablg 6, crystalljne cellulose,| Iight WD|01/40182 RCT/ JPOQ 04283 45
anhydrous dilicic acid pHgdregpespylim (st earpte, and the mixtureg yas
cellulose )
Crystalline 15 15 15
cellulose
External Magnesium 1 1 1
excipients stearate
Light anhydrous 0.5 0.5 0.5
silicic acid ’ )
Total (mg) 100 106 100
Parts in the granules by weight of
excipients other than drug 417 834
substance of 1 part by weight of 82.5 ‘
drug substance
Table 5
Comparative
| Exp. 2-1 Exp. 2-2 Exp. 2-1
Increase (%) of ?.mount of all of 0.20 0.69 1.45
the decomposition products
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.



conpressed to give tablets containing 0.1 ng of the drug substance each as

well as 1.87 part by weight of the external excipients to r wei ght
of the Q}’FQH I“g§2(Exper| ment 3-1), tablets containing 0.2 /8}?0 20328%5 drug

substance each as well as 2.59 parts by weight of the external excipients
to 1 part by weight of the granules (Experinment 3-2), tablets containing
0.1 ng of the drug substance each as wej4 0.20 part by weight of the
external excipients to 1 part by weight of the granul es (Conparative
Experiment 3-1), and tablets containing 0.2 ng of the drug 10 substance

each as wﬂ: eerﬁQnP?rt by wei ght of the external excipients to 1 part by

wei ght of es (Conparative Experinent 3-2). These tablets were

stored ungelmGoadid pfiso 0h HARG L e Sty kelgaid oRthdwrldsuistinte amel mont h,

and the c econposi'tion products derived fromthe drug

SUbSFancetﬂ@%@éﬂF%tM Hgh the deld supBRGRe:i qui d chromat ography, and
the increase t calculated Tromthe initial amount. The results

are shown in TaWc@o?d1n@Q&ﬂvié9ic§§ch§(ibﬁW£ﬁ8€a to46 niixktiepdwenpénent Exp.
3-1 Exp. 3-2 Co p. 3-2 Drug substance 0.1 0.2 0.1 0.2

Lagt ose 339aéto4R- &&ﬁ)v& s&b&tﬁuté@\hy&h’@&ypm@ videltn rsel was mdtteskspr opyl - 5 10
12 30 cel l ul ose Hydroxypropyl- 1.25 2.5 3 7.5 cellulose G anul es of
external %@lvon 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



excipients Crystalline 18 45 18 45 External cellul ose excipients Magnesium

1.2 3 1.2 3 stearate Light anhydrous 0.6 1.5 0.6 1.5 siJ|ic] IL.d Tot al
(ng) 120V@8HH0IB0 300 Parts in the granul es by wei ght of Ileé?i‘hﬁ'?@%?g ot her

than drug 416.5 416.5 1001 1251.5 substance to 1 part by wei ght of drug
substance Parts by wei ght external excipients to 1 part by weight of 1.87
2.59 0.20 0.20 granules Table 8 Exp. 51 Exp. 3.2 Conp. Conp. Exp. 3-1
Exp. 3-2 Increase (% of amount of all~of the deconposition 0.75% 0. 83%
1.31 %1.76% products In the tablets of Experinments 3-1 and 3-2, the

t of all.of 5.th L1,
Compar e HtyAiNs SHHT PR BN RE R A LR MRLUEE SRS 2y whi ch

Lhe or e CUffint Gl 008 (BB RORARARS 0.4 mbthEluEham saincel @l [ 1y of

_ he ta s of "Experinents 3-1 and 3-2 is
hi gh. as well as 1.87 part by weight of the external excipients to 1 part by

weight of the granules (Experiment 3-1), tablets containing 0.2 mg of the
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.



Experinment 4 Prem xing during the preparation of granul es:
t here were obtained
#8%S5ubst ance (one used in the above
When preparing the granules,

the prescri

1[L/)tion of
nmg of tA¥OH

Tabl e 9,

t he drug

5 According to
tabl ets_contaiping 0.05
Experi ne%‘ET/‘llzog%ogzﬁér each.
subst ance was previously m xed and

m cronized with lactose using a m xer sieve (a stainless sieve of 50 nesh

Experinent 3-1) or
3-2),

and thereto were added
hydr oxypr opyl cel | ul ose.

using a 10 granul
| ow subst

(a hamrer

mll

;qor = Experi nment
I't ut ed hydroxypropyl cel | ul ose and
Water was added with stirring to the mxture to

gi ve granul es (kneading granulation)@aRd dried and regulated in size to

give the granules. To the granules Us ‘obt ai ned wer e _added and i x
crystalfine celluloge, 15 light aphydrous dilicic acj@@pd Magosmipum
stearat ¢, and the nijxt @omperentconpEspsdd toEgPvé-2 heptabi et s| Edhies.gont ent
uni formity of the ¢ t s—t-hus—ohtatred—was—testetaccordtngContert
Uni formfty Test in |[theiglfibdtased h Edi Dilon jof tt@eQPhFr madbpoej a of0.2apan
(whereby the result] of below 15 % i s consi dergg)sgdequagﬁ The %l ty are
shown ih 20 Tabl e Jd-actg5€01/ 40182 PCPPIPOY 08 48 T4 9 00%5% ents
Vi ght |(ng) Drug sybs &t Op | Lactose |17.7 G apul es Low substitufed
hyﬂof(yE rcggyﬂ%gégl | ul oshey E.gyp i .oxqyprogyl cdl l ulgse Of 6252 Crypt algane
cettuloge o cellulose
Hydroxypropyl- 1.25 2.5 3 7.5
cellulose
Granules of
external 58.45 167 - -
excipients
External cellulose 18 45
excipients .
Magnesium 1.2 3 1.2 3
stearate
Light anhydrous 0.6 1.5 0.6 1.5
silicic acid
Total (mg) 120 300 120 300
Parts in the granules by weight of
excipients other than drug 416.5 | 4165 | 1001 1251.5
substance to 1 part by weight of
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

S

the decomposition products are produced less, as compared with the

tablets of Comparative Experiments 3-1 and 3-2, by which it is proven



Ext ernal excipients Magnesium stearate 0.25 Light anhydrous silicic acid

0.125 Total 25 Table 10 Exp. 4-1 Exp. 4-2 Method for prem xi ai nl ess
si eve HAPMAOM2 |  cContent uniformity (% 10.0 4.0 In Corﬁ%gp 0g/ﬁqz?}brrﬁty
Test in the Thirteenth Edition of the 5 Pharnmacopoeia of Japan, the result
of below 15 %is considered adequate. Since the results of the uniformty
test of the tablets of Experinents 4-,L and 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

o AR s P st i e

Experi mem i one a en preparing the granules, the

drug Zlﬁ@%%@%&%&%q %?oy:}j ?/%\;nv‘i%ﬁd and sieved with [ actose using a hanmer

mill, 0 were adde bstituted hydroxypropyl- 15 cellul ose

and hydr RFigpyhcgl | ul ose. Vater was added to the mixture wth stirring
to give @ﬁé—gﬁmﬂﬁes (kneaded granul ation), which ware WD 01/40182

PCT/ JPOORD&28dn &ﬁﬂ§&éﬂ fep @il 8flgtangicde to give granules having a

particle size of° not arger than 250 pm at the cunul ati ve wei ght

disstri bution VaLUsr@ihedQ the préstrptian of dlablei% ehete marel aitgéned han 600 pm
at the cunul ative weight distribution value of 95 % The granul es thus

obt ai ned i EIkes Bbi eMindnpid.05ahE Vi ahkidieigceh bstase, (dnieghsedaiththie absvsi | i ci c
acid and nmagnesium stearate, and the m xture was conpressed to give the
tabl et s. ERRriment 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 (a2 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.



tabl ets thus obtained had a suitable size and the content uniformty and
the stability of the drug substance were reserved, and th '

t he drué’v‘%ﬁﬂiﬂtl%ce fromthe tablets was rapid. 10 Table 1%%?03&%%%
Components (nmg) Drug substance 1 Lactose 70 G anules Low substit
hydr oxypr opyl cel | ul ose 10 Hydroxypropyl cellulose 2.5 Crystalline

cel | ul os
silicic

Tabl e 12,

subst anc

e 15 External 1 excipients % sium stearate Light anhydr
acid 0.5 Total 100 Exanple 2 According to the prescriptio
there were obtained tablets containing 0.1 ng of the dru
e (one used in Experinment 5589 nMentioned above) each. W

i on of
ut ed

ous
n of
g

en
and

din

preparing the granules, the drug 15 substance was previously m

sieved wlth | actose using a hamer mll, and thereto wefe wé

subst i t ut énipaneskspr opyl - cel | ul ose and hydr OXypr opyl ce Iul(%gi ter was
added to —w--h—st+rRg—to—gve—tthegranutest{kneaued

granul atijon), and dr |Imhgasub$fﬁ16b1/ 40182 PCT/ JPOQO 08283 50 redif att

size to

at the c
of not |

10

15

ive the grdnul es having a particle size of not ar gefr.,

n 250 pm

tna.paﬁ e wei O%i stribution value of 50 % and|a partlcl e size
arger teha“ 0QQwrEhBtitREd BYEH:Shiry Sy 1¥EIdbse 2.5
Hydroxypropylcellulose 0.625
Crystalline cellulose 3.75
E;éfgilts 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
Pharinaco‘poeia of Japan, the result of below 15 % is considered
édequate. Since the results of the uniformity test of the tablets of
Experiménts 4-1 and 4-2 were both below 15 %, the uniformity of the
content of the drug substance was reserved in these tablets.

Example 1

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-
cellulose and hydroxypropylcellulose. Water was added to the mixture

with stirring to give the granules (kneaded granulation), which ware



di stribution value of 95 % The granules thus obtained were mixed 5 with

crystalline cellulose, |ight anhydrous silicic acid and nmagnesi
st ear at YO Ht918%he ni xture was conpressed to give the tablg '.Ipﬂ'flﬁg&tabl ets

thus 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 rapid. 10 Table 12 Conponents Wi ght
(my) Drug substance 1 Lactose 35.3 ‘@Qanules Low substituted

hydr oxypr opyl cel l ul ose 5 Hydroxypropylcellulose 1.25 Crystalline

le: ' 139&37«35’@ ée%%iﬁﬁf?gg%Pzéiﬁhéﬁv%”%ci%?kéﬁ 3l fatlicle sHdIbE nBh v oL oUS
, er we Q a J L4 .

subst ancdatgidnatEaSp st Bft chRRGHEcORBiRR Misthit Banuic 4180 Jees

preparing t Slég%tgi%@%ee&f nbbg%%t%ghgqh@@m Yoch PEEMI RIS mpgm and

sieved W using a thereto were added | ow

subst i t ut b AL ROdLRRII e LA Ul oRE 2Adulkdltipny RIRBI P Weskantedmat er vas

ure with stirring to give the granul es (kneaded

granul ationy,, . VR Ah&XedRi65d] HEHCARBE8Pou bilicic 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 Weight

(mg)

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



and dried and regulated in size to give the granules having a particle size
of not |arger than 250 pmat the cunul ative weight distri ' ue of

50 % aﬁﬂogyﬁ%ﬁ%icle size of not |arger than 600 pm at th@y%hﬂﬁpégﬁve

wei ght distribution value of 95 % The granul es thus obtained were 5 m xed
with crystalline cellulose, |ight anhydrous silicic acid and rmagnesium
stearate, and the m xture was conpres to give the tablets. The tablets
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 sub EE ged iR r@i&% ?%gﬁﬁh:_ﬁié gi“ﬁ%ufe%oﬁﬁvinglﬁ pbabicke diZe i 9t lar, onents

(my) Dr subst ance actose 17.7 Ganul'es Low substitute

hydr OXYPEﬁgﬁ'm hith Ot ehe urmitiaiox WsigRY destri il 96s vl bf SO ¥staald ane
cellulose 3.75 External 0.25 excipients Magnesium stearate Light anhydrous

silicic agidcfe dize of IdtAlargér tixd U pf At Ghedtngulativéievegiglscri ption of
Tabl e 14, there were obtained tablets containing 0.2 ng of the drug

subst anc Qi@ tice taliie BF DT P4eMhe granatesitnt s obedirmdoweje ericled To a ni xed
powder of the drug 15 substance, |ow substituted hydroxypropylcellul ose and

hyglr oxy prgpl leryselllite eztiulese, digtedamhydrows silicit iacid agd magnesiahe gr anul es
(kneaded granulation), which were dried and regulated in size to give the
gr anul es 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
C ¢ Weight
omponents (msg)
Drug substance 1
Lactose 35.3
Granules
Low substituted hydroxypropylcellulose 5
Hydroxypropylcellulose 1.25
Crystalline cellulose 7.5
al
E;;gir::nts 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),



having a particle size of not |larger than 350 pmat the cunmul ati ve wei ght
WO 01/40182 PCT/ JPOQO 08283 52 distribution value of 50 0/(};, and a particle
si ze of WoP#MBYer than 1000 um at the cunul ative wei ght PEFEER8HY on
value of 95 % The granules thus obtained were m xed with crystalline
cellul ose, light anhydrous silicic acid and magnesium stearate, and the

m xture was conpressed to give 5 the t ets. The tablets thus obtai ned had
a suitable size and the content uniformty and the stability of the drug
substance were reserved, and the dissolution of the drug substance from

the tablets S._r.ap| 4 ' : ce 0.2
Lact ose 76"1‘@,\@@6&%%56%@%@% stS Wu?ﬂ%wﬁy %Wg%l@%@gﬁ%%ﬁt%bﬁ@n

Hydr oxypr opyl ' isEXbatinal vale of ent s
Magnesi um@@gﬁggwaép %@%%%Eﬁ??‘ﬁ%%é gg%ﬂtgqlgaimt al ‘{00 Exanpl e

5 10 Accorg 59 é(lg%tghﬁaﬂﬁaégiigbf ABt Phrgbatiinl oot @rRafte dupautistiveol  t he

drug substance sed | perinment” 1-4 as nentioned above), |actose,

and | ow supsbht WiettivdpRaheRroehd ul he ganuses dyed obtaimiditiess of
hydr oxypr opyPcellulose 1n purified water to give the granules (fluid bed

gr aful at i QRyedM¥iGN cHRStE1IEEE BellaTbe] Gightt atrtitydrous siticloagid/enthe

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
Weight

Components (mg)

Drug substance 0.05

Lactose 17.7
Granules

Low substituted hydroxypropylcellulose 2.5

Hydroxypropylcellulose 0.625

Crystalline cellulose 3.75
External ) 0.95
excipients Magnesium stearate .

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



15 granul es. The granul es thus obtained were mxed with crystalline

cel lul ose and |ight anhydrous silicic acid, and the m xt npr essed
to gi ve WR&#YUPt et s containing 0.5 ng of the drug substarﬂ%@”%ﬁ@ﬁfﬁgme

tabl ets thus obtained had a suitable size and the content WO 01/40182

PCT/ JPOO/ 08283 53 uniformty and the stability of the drug substance were
reserved, and the dissolution of the ug substance fromthe tablets was
rapid. Table 15 Wi ght Conponents (% Drug substance 0.5 Lactose 84.7
Granul es Low substituted hydroxypropyl cellul ose 12 Hydroxypropyl cel |l ul ose

3 Cryst ' q % g | 434 Magripes itHEhSIGE0 irg 1. 2
Li ght an #@3"5&2‘# Iklla%‘lf)%ggélgc( ’55%8 #ggtﬁél%zﬁét@giggpl e 6 5 Accordi % to the

prescri p%(?ﬂe %hrf[tapallﬁzel@ei%g BistibadiorovaiRie 695 ehe Thegranbseatiaas(one

used in perimnmen -4 as ntioned above), |actose, |ow substituted

hydr oxyppepyineel Wil asixuasyiRI@y8thifingatelhilose, BEhhudhgdypusmiliciel | ul ose in
purified water to give the granules (fluid bed granulation), which were
dried angd {faHliaiR@ne’ifhzeehsat, wrd bige ghanure svaslCoipregsedtib give hus

obt ai ned were m xed with granules of the external excipients, crystalline
cel | ul osepeandidtkghtrhanapbeuss bbeiiaedchad sasuitable 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
Weight
Components (mg)
Drug substance 0.2
Lactose 70.8
Granules
Low substituted hydroxypropylcellulose 10
Hydroxypropylcellulose 2.5
Crystalline cellulose 15
External
i 1
excipients Magnesium stearate
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



mgt'ttjre was cgrrp_rl_ﬁssedblto give the tablets containing 0.5 ng of the drug
subst ance each. e tablets thus obtained had a suitable gj

content WR8MATty and the stability of the drug substanc%ﬁ?@%ﬁgf e
reserved, and the dissolution of the drug substance fromthe tablets was
rapid. WO 01/40182 PCT/JPOQO 08283 54 Table 16 Wi ght Conponents (nm)
Drug substance 0.5 Lactose 169.39 Gapules Low substituted

hydr oxypr opyl cel | ul ose 24 Hydr oxyprop ﬁ?cel lulose 6 Crystalline cellulose
36 External excipients Magnesium stear ate 2.4 Light anhydrous silicic

acid 1.2, T008ly P80 MATPLRTy APFAEMidNG SO0ty GO FAdRBaOhnTaDl o 1.

;[/vgsasr;rx ; ose {'st : tute ydroxypropyl cel lul ose

: a Hd O wiagr d water to
give t he¥§€gﬁ%§5°e1§?m?)f +Pﬁldé)é gégr anu e?%)fn ﬂWhl gﬁﬁﬁere dr |a{e%§and regul at ed
in size to give the granules of thgpexter nal exci pients. Table 17 Wi ght

Conponents ( ng)
Components Weight
(mg)
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 granules 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.



G anul es of Lactose 71 External Low substituted hydroxypropyl cellul ose 10
exci pients droxypropyl cellulose 2.5 Total 83.5 Accordj
prescri p‘FP&W‘H’I&TabI e 18, to a mxed powder of 10 the druggg/d%@fﬂaﬁge (one
used in Experinent 1-4 as nentioned above), |actose, and | ow substituted
hydr oxypr opyl cel | ul ose was sprayed a solution of hydroxypropylcellulose in
purified water to give the granul es (f5I4uid bed granul ation), which were
dried and regulated in size to give the WO 01/40182 PCT/JPOQ 08283 55
granul es. The granul es thus obtained were m xed with the granules of the
external excipients obtained accordl't] el the prescription of Table 17,
crystalline cellulose, and light aphydrous silicic acid and the mixture
was conpriessed to give the tablets containing 0.1 ng of t{hewkigtitug
subst ancqd Gapondiites t abl ets t hus obtai ned had a suitabl e|si zgngpd t he
cont ent yniform-ty-apndthe——stabity—of—the—drdug—stbstande—were —Tgserved,
and the di ssol ution pbriigeubstanceubst ance fromthe tabletls wdsS ragid.
Tabl e 18 (Wi ght Conponents (nmg) Drug substance 0.1 Laqt .4
G anul es L%N Sybstit [ F@¢toBS dr oxypropyl cel | ul ose 5 Hydr oxyglfb?pg cel|l ul ose
n

1.25 Ggnuies ot ex E&\Q%hb@ﬁﬁitgh%%o%ﬁéylcellulose
Hydroxypropylcellulose 6
Crystalline cellulose 36
E::;ths Magnesium stearate 2.4
Light anhydrous silicic acid 1.2
Total 240
Example 7

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

lactose and low substituted hydroxypropylcellulose was sprayed a
S solution of hydroxypropylc-ellulose 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
Components (mg)

71
Granules of Lactose
External Low substituted hydroxypropylceliulose 10
excipients

Hydroxypropylcellulose 2.5

Total 83.5

According to the prescription of Table 18, to a mixed powder of
10 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



External Crystalline cellulose 18 excipients Magnesium stearate 1.2 Light
anhydrous silicic acid 0.6 Total 120 10 Exanple 8 Accordj t

prescri PY® BH4%$2 Tabl e 19, to a ni xed powder of the drugdﬂs(ﬂ'g‘&og/ﬂ%%?(one
used in Experinent 1-4 as nentioned above), |actose, and | ow substituted
hydr oxypr opyl cel | ul ose was sprayed a solution of hydroxypropylcellulose in
purified water to give the granul es 1555fluid bed granul ation), which were
dried and regulated in size to give the” granules. The granul es thus
obtained were mxed with the granules of the external excipients,

crystalline cel]lul . ' b LGl Qﬂ&?u f
PCT/ JPOOE 82 es.56ﬂ§§igggﬂg#§ ﬁ{;}gs%%)? ur(:"(gpﬁv(/ég:gé (Ig%%grae‘?ggg&{% gl veletS h% tabl ets

cont ai ni [}&egcgﬁgnq& &cihﬁtﬁrd&aﬁm h@ggﬁ@% th prétisiion dTTmtbt ai ned

had a s Sizé a e content un y and the stability of the

d d ' | i bst
For Su?gﬁgf%ﬁé%\,\%&ﬁﬁ%@, an?.g%lg%ﬁ%gﬁﬁlé&ilﬁc @kid,hendtig substance

from 5t S rapid. i ght Conponents (ng) Drug

subst anc 8ed Chanvé ehe koMl ithitiieg 0.1 mg of the
hydr oxypfrg%/tl%ggll‘?ﬁ gggnpir%s Icllydr g‘gypr ogyl cel lul ose 2. g Grangul es of external
exgi pi ent g oy F¥liceddacH.y St tamiets ehlislobsgindd 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 18
Weight
Components (mg)
| Drug substance 0.1
Granules Lactose 35.4
Low substituted hydroxypropylcellulose 5
Hydroxypropylcellulose 1.25
Granules of external excipients 58.45
External Crystalline cellulose 18
excipients Magnesium stearate 1.2
Light anhydrous silicic acid 0.6
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



exci pi ents Magnesium stearate 3 Light anhydrous silicic acid 1.5 Total 300
| NDUSTRI AL APPL| CABI LI TY The crystals of Conmpound A of t
inventiaﬁoﬂﬂﬁpﬁb a particle size of not larger than 100h§ﬁﬁ§ﬁﬁ§%@3
cumul ati ve wei ght 10 distribution value of 50 % and a particle size of not
| arger than 200 pm at the cunul ative weight distribution value of 95 %
(the drug substance of the present |nw§?t|on) are useful as a starting
material for preparation. The drug substance of the present invention
exhibits a potent 33 adrenerglc recept or - stinulating activity with

excel I ent ad%eaﬁﬁggﬁ %1}%1‘_%[?? Ebfﬁﬁﬁe)éseg NERe thblets cehghiling.2he

pr ophyl ax it eS| ty or Ic nellitus. The preparation
contai nin h R:It itAY@RNéhidinéd rad axcel | ent
preparat i gﬂé%e,tﬂé%ggﬁ%%%p%ﬁ% ng’q%§§§3 SS? characteristic in that the
i ze (vol Upm it dReaRHARR @Rt UhToRANYeM tHBidiabiityothd deugl ug

e sta

subst ance, ty of the drug Substance are secured, and that

the dissol gﬁngé Wt r@&é&gzeau hsidPleediseeneicndfithe dragi shbsienet fAhs?
PCT/ JPOQY (8283 B8 CLAI M5 1. A crystal of

[3d(2R) [th(e?tﬁbiét%xfé@é eaprhenyl ) - 2- hydroxyet hyl ] - ani no] propyl ] -1
H i ndol - 7-yl oxy]acetic acid. 5 2. A crystal of
[3-[(2R) - [[(2R) (3-chl orophenyl) - 2- I‘Ixeﬂhl@)wet hyI ]- am no] propyl ] 1

Hi ndol - 7 =yl oxyl aceti-c—ac-e—whi-eh—shews—eharactersticy drffraction

peaks at the diffraction angl es (20) of about 5.9, about []7.Weighdboyt 20.5,
and about |52MPINETERHe X-ray powder diffraction pattern. (mg)
Drug substance 0.2
Lactose 70.8
Granules
Low substituted hydroxypropylcellulose 10
Hydroxypropylcellulose 2.5
Granules of external excipients 167
External Crystalline cellulose 45
excipients Magnesium stearate 3
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 Bs-
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



3. The crystal according to claim11, wherein the particle size thereof 10
is not larger than 100 pmat the cunul ative weight distri i ue of

50 % an‘ﬁoﬁyfmllsérger than 200 pm at the cunul ati ve wei ght p(’é’ﬁ'/g?@(ogﬁggl on
value of 95 % 4. A granule consisting of the crystal as set forth in claim
3. 5. The granule according to claim4, which consists of (a) the crystal

15 as set forth in claim3, (b) a filler (c) a disintegrant, and (d) a

bi nder. 6. The granule according to claim5, wherein the total weight of
the filler, the disintegrant and the binder is | ess than 500 parts by

wei ght tOch&ra@ff%ﬁs%iii@eﬂrﬁitth@fsi%@?vﬁl’i&ﬁé)%f @fe peépdritidh, thect@htend. 7. A

solid prepara ch conprises ‘the granule as set forth in 20 claim4.

8. The so|}] H eabdidged, airtd Bhestabitity ehtie@dragrubstahes nal
excipientgbﬂggﬁﬁﬁéégﬁfﬁgnggeparation accordi ng ?ﬁyclain17,gmherein t he

content  gfe bA& D Sl tiast 8t disyolitibA oflthlerdrig Subsgmdetrer@ g per
dosage unit. 25 10. The solid preparation according to claim7, which is
in the fOf%Pkpf a tablet. WO 01/40182 PCT/JPOQ/ 08283 59 11. A tablet which
is prepared by conpression tableting the granule as set forth in claimd4.
12. The tablet according to claim 11, wherein the content of the «crystal
as set forthinclaim3 is not nore than 2 ng per dosage unit. 5 13. A
tablet that is prepared by adding external excipients to the granule as set
forth in claim4, followed by conpression tableting the mxture. 14. The
tabl et according to claim 13, wherein the content of the crystal as set
forth in claim3 is not nore than 2 ng per dosage unit.



:SLgt 1f56rf\hl\l_3- adlre_nergi clgeciptor agopi st, which conprises the crystals as

. in claima3. . An agent for treatnent of diabe | 11tus,

whi ch co‘ﬁBr"F’é‘é‘gzthe crystal as set forth in claima3. 17.L§ﬁ/‘]g(§'@ﬁ%83for

great ment of obesity, which conprises the crystal as 15 set forth in claim

58

CLAIMS

1. A crystal of [3-[(2R)-[[(2R})-(3-chlorophenyl)-2-hydroxyethyl]-
amino]propyl]- 1H-indol-7-yloxy]acetic acid.

5 2. A crystal of [3-[(2R)-[[(2R)-(3-chlorophenyl)-2-hydroxyethyl]-
amino]propyl]- 1H-indol-7-yloxy]acetic acid, which shows characteristic
diffraction peaks at the diffraction angles (26} of about 5.9°, about 17.9°,
about 20.5°, and about 24.0° in the X-ray powder diffraction pattern.

3. The crystal according to claim 1, wherein the particle size thereof
10 is not larger than 100 pm at the cumulative weight distribution value of

50 %, and not larger than 200 pm at the cumulative weight distribution

value of 95 %.

4, A granule consisting of the crystal as set forth in claim 3.

S. The granule according to claim 4, which consists of (a) the crystal
15 as set forth in claim 3, (b) a filler, (c) a disintegrant, and (d) a binder.

6. The granule according to claim 5, 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 in claim 3.

7. A solid preparation which comprises the granule as set forth in
20 claim 4.
8. The solid preparation according to claim 7, which contains

external excipients.

9. The solid preparation according to claim 7, wherein the content

of the crystal as set forth in claim 3 is less than 2 mg per dosage unit.
25 10. The solid preparation according to claim 7, which is in the form

of a tablet.
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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.
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.
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

set forth in claim 3.



