-1- PHYSI CAL FORMS OF BENZENESULPHONAM DES The present invention relates to
processes for the preparation of a particular physical formof a

benzenesul phonam de and to another physical formof the heterocyclic am de
useful in the preparation of the first-mentioned physical form Cdains to
pharmaceutical conposition conprising the first-nentioned pysecat %ﬁ‘n‘?r%
the subject of a parent application (GB 9126354.1). European patent
application publication nunber EP-A2-0199543 C discl oses certain
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has been fguthatO1ddRcal actions of one or more of the arachidonic acid

metabolites known as leukotrienes, for example C4, D4, and/or E4,

which are known to be powerful spasmogens (particularly in the lung),

to increase vascular permeability and have been implicated in the
pathogenesis of asthma and inflammation (sge J. L. Marx, Science,
1982, 215, 1380-1383) as well as of endotoxic shock (see J. A. Cook,
.et al.,~.J. Pharmacol. Exp. Thgr., 1985, 235, 470) and traumatic shock

(see C, Denzlinger, et al., Science, 1985, 230, 330). The compounds

are thus useful in the treatment of diseases in which leukotrienes are
implicated and in which antagonism of their action is desired. Sﬁch
diseases include, for example, allergic pulmonary disorders such as (i
asthma, hay fever and allexrgic rhinitis and certain inflammatory -
diseases such as bronchitis, ectopic and atopic eczema, psoriasis, as

well as vasospastic cardiovascular disease, and endotoxic and

traumatic shock conditions.

One of the heterocyclic amide derivatives disclosed in
EP-A2-0199543 is N- [4- [5- (cyclopentyloxycarbonyl)amino-1-methylindol-
-3-ylmethyl] -3-methoxybenzoyl] -2-methylbenzenesulphonamide. This
compound is described in Example 105 of the patent specification, and
will be referred to hereinafter as compound 1.

In recent clinical trials compound 1 has been found to be
effective in the treatment of asthma when administered orally to

asthmatic patients. This ability of compound 1 to be effective when



effectlve in the treatnment of asthma when admi nistered orally to asthmatic
patients. This ability of conmpound 1 to be effective when -2-

adm ni stered orally is unusual and highly desirable.- The pharmaceuti cal
conposition used in the aforenentioned clinical trials was not- entirely
satisfactory, and an inproved formul ati on has been sought. As wll be.
described in nore detail hereinbelow, a nuther of technical problens needed
to be solved in order for such a conposition to be obt ai ned. Conpound 1 has
been found to _possess relatively poor sol ubi| in water. There has
therefore be@ff™PisEetet Sradyphariutwth F’é%llhl%ﬁbtfi‘:??’t’l'a(?ﬁesw table for oral
adm ni stration which corrprl ses corrpound 1 |n the solid state. It has been .
f ound, hat conpound be obt a| My sQli erial
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physi cal form at |east one of as poor physi ca ity, and which
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di fferent sapph&s rof £RAPLRApdsiifod ke $Olbeasieat € have different
bi oavailabilities. It is unattractive to develop a fornulation containing a

m xture of physical forms of a conmpound that have different

bi oavail abilities, expapbuid y hiacheenOBourds tppesbesd Irglaniseaplmorbecause t he
effective doselugul:L e ;con ound annot btenegeggergg contrcg l.ed._ There has
therefore be8h & ne 0”37 nd methods fof prepari ng pﬁys cafaform; of
cor@(/)und 1 sphamagewntilchy ciqnees:@rlootswetatpihygmcevlral ;admgnistration which

comprises compound 1 in the solid state.

_ It has been found that compound 1 can be obtainéd in the
solid state as a material having a range of different physical
properties, depending upon the way in which it has been isolated and
subsequently treated. This ability'has been found to be due to the
fact that compound 1 can exist in more than one physical form, at
-least one of which has poor physical stability, and which physical
forms cali be obtained in mixtures. It has also been found that
different samples of compound 1 in the solld state have dlfferent

lbloavallabllltles

W It is unattractive to develop a formulation containing a
mixture of physical forms of a compound that have different
biocavailabilities, ospecially Whére oné is physically unstable,
because the effective dose of the compound cannot be properly
controlled. There has therefore been a need to find methods for
preparing physical forms of-oompouhd 1 substantially free of other

physical forms.

Methods for preparing th;ee'physical forms of compound 1
substantially free of other'physicaloforms have been found, and the
physical stability and bioévailability of these three forms have been
investigated. Two of these forms, referred to hereinafter as-forms B

and X, have been found to be physically stable, but to have rslatively



Met hods for preparing three physical forms of conpound 1. substantially free
of other physical forns have been found, and the physical stability and

bi oavail ability of these three fornms have been investigated. Two of these"
forns, referred to hereinafter as forms B and X, have been found to be
physically stable, but to have relatively -3- poor bioavailability. The
third of the three forms; referred - to hereinafter as formA, has been found -
to have rel atively good bioavailability. However, it has been found that -
this physical formtends to convert intogformB in the presence of water.
This property is disadvant ageous for a material which is-intended to be
formul ated in a solid conposition, because granulation involves the use of
water as alpoafljhi\baﬁé:.mamlm i FheNGhPFDGESthe thidede6shd, hgedeabbeirs Used IﬂQ
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method fromiormA, . and weré &t unt .varyi ng -
f r om about b28availabblity30Bawgvewi ghthashbesd foma hbamghtpmslmmeumd 1.
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oral adm nistration onpri ses . conmpoun 1N one’ phyS| ca _
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Surpri si nglgé it has now biﬁg found t har maceut i cal - conposi ti ons

meeting t h&88&™ 8GRl Sofaiiae o‘EP&Fﬁ%d birdeefctts RFaPYssEnrsedadnithe
active i ngaedrementividdpel ynicay | grjalovedontepsred bp-tihagner igRau1ak 96 A has

an infra-rg ) hayin eaks at 1690, 1530, 1490, - .
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: compound 1.

There is therefore a need for a pharmaceutlcal compos1tlon
sultable for oral admlnlstratlon whlch comprlses compound 1 1n one
physical form, substantlally free of other phys1ca1 forms, whlch _
composltlon is physically stable, can be prepared reproduclbly and has
good bloavallablllty '

_ Surprlslngly, 1t has now been found that pharmaceutlcal
.composltlons meeting these requlrements may be obtalned by selectlng
form A as the active ingredient and polyv1ny1pyrrolldone as a .

co-ingredient. _ - o ' BT

Form A has an 1nfra red spectrum (0 5% in KBr) having sharp
peaks at 1690 1530 1490, 1420 1155 1060, 862 and 550cm 1.

Form A has an X-ray powder diffraction pattern having.no

dis¢ernable peaks, and is therefore amorphous.

It has been found that compos:tlons accordlng to the

_1nventlon have acceptable phys1cal stablllty, can be prepared



di scernabl e peaks, and is therefore anorphous. It has been found that
conpositions according to the invention have acceptabl e physical stability,
can be prepared -4- reproduci bly and have surprisingly high

bi oavail ability. Wiere reference is made in this specification to formA
substantially free of other physical fornms, it preferably neans that at

| east 90% by wei-ght of the conpeund 1 present is in that physical form
more preferably at |east 95% f-or exanple at |east 96% 97% 98%or 99%
The conposition conprising Form A may be-i& -any conventional form suitable
for oral admnistration, for exanple in the formof a tablet, capsule,
beadl et or powder. Preferably it is in the formof a tablet. In the
conplsh ti on EeRprdusiihly Rodnkavet serpadsingdyi mghebiaavhilabitorweni ent |y present
in an anount of fromgnd:@ 2 ' . bh t al i ght of the
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phar maceut i cekl3e%accept abl e carrier. For exanpl-e, the polyvinylpyrrolidone
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In the composition comprising Form A the active ingredient
' is conveniently present in an amount of from 1 to 90% by weight, based
upon the total weight of the composition, for example from 10 to 50%
by weight.

The polyvinylpyrrolidone is conveniently present in an
amount of at least 1% by weight, based on thé total weight of the
composition. It may, together with the active ingredient, account for
the total weight of the composition. However, the composition will
more usually further comprise at least one pharmaceutically acceptable
carrier. For example, the polyvinylpyrrolidone may be present in an |
amount_of.from 1 to 20% by weight based on the total weight of the
composition, preferably from 2 to 6% by weight.

Examples of suitable.pharmaceutically acceptable carriers
include,_for example, sugar derivafives such as mannitol, lactose,
sorbitol, glucose, sucrose, dextrose, fructose and xylitol, and
cellulose derivatives such as microcrystalline cellulose, powdered
cellulose and hydroxypropylmethylcellulose. Preferably the |
composition comprises a sugar derivative, especially lactose, and.a

. cellulose derivative, especially microcrystalline cellulose.. The
amount of sugar derivative present may, for example be in the range of

from 10 to 30% by weight based upon the total weight of the



cel lul ose derivatives such as microcrystalline cellul ose, powdered
cel I ul ose and hydroxypropyl net hyl cel | ul ose. Preferably the conposition
conprises a sugar derivative, especially |lactose, and a cellul ose
derivative, especially mcrocrystalline cellul ose. The anount of sugar
derivative present may, for exanple be in the range of from10 to 30% by
wei ght based upon the total weight of the conposi tion. The anmount of
cel lul ose derivative present may, for exanple, be in the range of from 25
to 70% by wei ght, based upon the total wei ght of the conposition. The:
conposition may further conprise one or nore processing adjuvants such as
di sintegrants, for exanple croscarnellose sodi um sodi um starch glycolate'
and st ar ch, capdsitizn. c artes amdront eﬂmplﬂmg&mﬂvaﬁv@t peasehe, ma;;t,eﬂds:r C aci dg
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tablet, the wei he tabl et nmay conve nge o fromu
25 to 500 nghe sevem: af fnogni 5 £8% mwmhtf%seéxw the rtem'-m@wlet 230 ny. :

The tab|6t the composition.- The amount of lubricant present may, for example, be
in the range of from 0.25 to 2% by weight,_based ﬁpon the total weight

of the composition.

The composition may be prepared.by'mixing-the'ingredients _
according to a conventional method} for example by e'granulation o
process. ' -

The quantity of water used will. depend upon the type of
pharmaceutlcal composition requlred (eg-a tablet, capsule, powder or

beadlet) and the naturé of any other 1ngred1ent to be incorporated in

the composition. Conveniently the weight ratio of water to form a :M <

used will be on the range of from 0.1 to 100:1.

-When the compos;tlon is in the form of a tablet, the welght
- of the tablet may conveniently be in the range of from 25 to 500 mg,
such as from 50 to 250 mg, for example from.loo to 200 mg. . .The tablet
. may be uncoated:or'coated. The coating may be a conventiocnal coatihg

and may be applied by a conventional method.

- The present invention provides'methods



may be' uncoated or coated. The coating may be a conventional coating and

may be applied by a conventional nethod. The present invention provides

met hods -6- for preparing formA substantially free of other physical

forms of conpound 1. Accordingly, the invention provides a process for

preparing formA substantially free of other physical forms, which

conpri ses heating another physical formofg _ - '

N-[4-[5-(cycl opentyl oxycar bonyl) - _ -

am no- 1- net hyl i ndol - 3-yl - net hyl ] - 3- net hoxybe.n_z%yl l' 2- net hyl benzene-

sul phonanmi de fphareprBaRofe™ Af BibeERPYIA1LE Tree AR RETHBIEHER LI I ™ e of -

ot her crystakbiginfiorms, which physical formis a nonohydrate of

N[ 4¢[%- (cycl opent yl oxycar bonyl ) am no- 1- net hyl i ndol - 3-yl - net hyl ] - 3- <

nmet haXybenzoyl ] - 2- net hyl benzenesul phonam de which is crystalline, has an

infra-red spectrum ((acedirdimgkipy thhainvegtsinaprrvidek 2 Rro@560Lor] pgeparisg,
540, 1440, 1165, 8830 . ca NeaROPEIGE  dixf; aé‘me dattern
‘avi ng peaks%glfm [Ae?r St%'g%(felg§ {QfEZgP%Eﬁ% éimg%agnd 23! (c)vfﬂel%%] , a’?ﬂz&a
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The dehydr at Lgi, 2f A Budoi - PLALREGRY Y - £ EkGEBEnAy1 7 4-28PRY et éhd-N t he
range of from’115 to 122 [err]C, Theﬁgressure dur i ng th‘ﬁD deht?"d'iﬁti n_of
formBis préPB?h&BF‘yld-enéPe’f?&F}%eftﬁarF Brsth &P £5 BT BYr BRSFART A%t E58r e
than 50 nbar as diber-cseaqlife fdims prubsehl iphysSEgalbeorm it he moavigeirete fofom 5 to
50 nbara. Form B may b r red_substant. al |- Qaf her alline
forms by cryggt"f'l[Pégﬂcgﬁg?'f%%&?’ﬁ’g * ?qngé'gﬁ%mgé%%g%{é I%Llpg pi'e'c“ﬁelq-'gl{/ﬁ i%t may be
prepared by dessybemgpyd] somethylbénzepepoiphdndmids whjgbols cayetadddnest bap

el evat ed tenperatir e | RGulDfce s¥BLChar)2 Rty OMiR0pd18 BESHebanisoBl Xt ure
to cool . Pr%r%b#? Jf%dgg%a%er i@'gﬁlﬁed ) _11%1 =P

1660, 1540, 1440, 1165, 880 and 858cm , and an X-ray powder _
diffraction pattern having peaks at 20 = 10.0, 11.2, 14.6, 19.8 and

23.0°, at a temperature in the range of frqm 90 to 125°C under reduced

pressure.

The dehydration of form B is preferably conducted at a

temperature in the range of from 115 to 122 °C.

-

The pressure during the dehydration of form B is preferably
:not more than 100 mbara, more preferably not more than 50 mbara. For
example, the pressure may be in the range of from 5 to 50 mbara.’

Form B may be prepared substantially free of other
crystalline forms by crystallisation from hot agqueous acetone. 1In
particular, it may be prepared by dissolving a source of compound 1 in.
aqueous acetone at an elevated temperature, adding more water, and
allowing the resultant mixture to cool. Preferably the water is added
rapidly so that the compound 1 initially separates out as an oil.
Material prepared in this way has been found to afford form A in a

particularily high state_of morphological purity.

"The crystalline product may be dried at an elevated
temperature, for example at about 60°C or below. If it is desired to

start from an impure source of compound 1, it has been foundéﬁ



rapidly so that the conpound 1 initially separates out as an oil. Material -
prepared in this way has been found to afford formA in a particularily

hi gh state of norphol ogical purity. The crystalline product may be dried at
an el evated tenperature, for exanple at about 60[err]C or below. If it is
desired to start froman inpure source of conpound 1, it has been found

7 advantageous to triturate this inpure saurce with hot toluene/ethyl
~acetate prior to.crystalli sation tt will be appreci at'ed'that if formB:s
dried at a% h terg)e%%turg for exanpl e at above GOBerr , then sonme
conver si on BITCR R FEEERAtS thAR AVPURe BRUSEr B hhot SPi e/ SERB at a

't enper at ur &cedfatealpnior 664 m#ﬁlcusdaﬂlonw has been found to be substantially
free of any other physical forns of conpound 1. Form B is beli eved to b%
novel . The invention therefore al'so provi des form B substantially free
other crystalline. fi6rystl Fheappreciated thatsif [fooviklés &retiher aphogtess for

preparing feuplrdiddstanbiahdid i¢ @Bopd s%téertheﬂys%mgaéorﬂ,g{.g of ;compoynd 1,
whi ch conpri ses rapi dl evaporatlng the sol vent froma sofutlion o corrpound- :
1. For exX¥pPES"S-t %f%//e ThRl FrEpATEity A hraFoam B A & te@perstyre o¥f conpound
1. The solatent 6wy be ey iMisi el B6inn €6 K2 Rabltaneialdiyssale bRGHAMPOUN -1

and of -ev ti.on.at tenperature below the nelting poi nt of formA
Exanpl es g?q.'%segl%hgst"ga]i %8Fmsde°%ke?'%°ﬁg§g such as’ acetone ‘and-nitriles such .as

acetonitrile, optionally in adm xture w.th water. -Aqueous acetone has been -

~found to be a partpghl griglybg%é‘;%b}:g b%oh&‘?élt e 5 tve%erattlﬂﬁe Eﬁt whi ch the

sol vent is evaporated shou ow t el tTng poi nt o of _
Conveni enﬁ1?°|2r°i"§d?felfewn J.BZBPE?'?PE}&HY free of other crystalline foms _ \J )

. The 'i'nvention also provides another ‘process - for preparing
form A substant:l.ally free of other phys:.cal forms of compound 1, which
. comprises rapidly evaporating the solvent from a solutlon -of compound
"~ 1. For example, it may. be prepared by spray drylng a solutlon of . '
compound 1.

The solvent may _be.any ,liq'uid subst_ance capahle of -
dissolving couipound 1 and of evaporation'at a -temperature' beiow the
- melting point';of form A. Examples of soi_vents include ketones','.suchf
.as acetone, and nitriles such as acetonitri'le,' ‘optionally in adm1rture :
with water. : Aqueous acetone has been found to be a part:.cularz.ly

suitable solvent. - ' ST W

- The temperature at wh:.ch the solvent is evaporated should be
below the melting po:.nt of form A. cOnv_en:.ently it is below 125°C,
preferably below 120°C. When using _ace_tohe as the solvent, it ‘has .

~been found that a significant amount of __cryctalline material. ie- '
obtained if the temperature is below 100°C. I-iénce-,_ 'for-.example‘, the
temperature at which '_-the- solvent is 'evaporated'may' be :.n the rarige' of

~from 100 to 125°C.

_ : '- The solut:.on of compound 1. is convem.ently prepared by
d:.ssolv:.ng a crystall:.ne form of compound 1, such as form B in the

solvent. A solution _prepared in this way_w:.ll_ contain a minimum _
o o mt



preferably below 120[err]C. Wen using acetone as the solvent, it has been
found that a significant anount of crystalline naterial is obtained if the
tenperature is below 100[err]C. Hence, for exanple, the tenperature at

whi ch the solvent is evaporated may be in the range of from 100 to
125[err] C. The solution of conpound 1 is conveniently prepared by

di ssolving a crystalline formof conpoundsl, such as formB, in the
solvent. A solution prepared in this way will contain a mnimm - 8-

anount of noa{;,t V9L Al '&-v@ﬁ?%'{ue g%urg 1 be appreciated fromthe

foregoi ng that aqueous acetone is a partlcularly advant ageous sol vent for
use i.n the preparation of formA substantially free of other physical

fornmg I ndeed it hasalge;haenyfauund:dd@tod Qﬁe%&a&ﬁgs%eea%lé&gtent of

formA produced via formB using this solution is very low According to a
anot her aspéCetPMeisf pmErtiFidar éﬁt’?’&i‘l‘gﬁ?‘ﬁﬂsﬂ%‘?“& %‘Hl ueée 3 B compound 1

in aﬂueors q&ebzm&aom&' s?i—wtmbleﬁbstaytmuprﬁx&e of auﬁw@maéﬁ:alff&m%5 to 15%
wei ght of cq era m6.tq 13 % .The solvent ma onpri se,
for “exanpl e, r'T’B %ﬁg Paosoﬁi %ybev\% offhavva'f °r?)afnéf:esr°él6'fmtf°f’8}:ﬁ%y?g . The
advant ageousr patducedotia lﬁem:@npsmgt tloiss _sabmpnh:mgvety tbe. i memdmg tag be
dempns! - al ChuBingid UBALIAInddUibke DA pitn ol bbniild GSQONILRA JOTPOST LT ons

in which form een replaced w orm wth a
~conpasi ti on ceBRprids nip PEF?H“R mteﬁecofmaia?éumnpwy\ﬁpmwr r&dn done. Form

X is a physigahpiedr fr&d scmgu%lghmfceomp%uﬁaﬁstﬁféfeemm;?o@% &rﬁy
powder diffraction pattern with specific peaks aoccurl

n err
13 7, 16.4, 20. B PR F]"“%ﬁ+&ear1f°Fn‘F’fa&PF%d IO Fgrﬁ*( Bysv%lﬁhtreér)
hg shar pwaﬁéﬁ,k@réfer&BYQ frbfh. 4/ @o 8%..

The advantageous nature of the compositions according to the
" . invention may be dembnstrated by comparing their properties with
cofreéponding compositions in which form A has been replaced with form
B or form X, and with a composition comprising form A which contains

no polyvinylpyrrolidone.

=~ Form X is a physical form of compound 1 which'is
crystalliﬁe, has an X-ray powder diffraction pattern with specific
peaks occuring at 20 = 8.1, 13.7, 16.4, 20.5 and 23.7° and an
infra-red spectrum (0.5% in KBr) having sharp peaks at 3370, 1670,
{_ 1525, 1490, 1280, 890, 870 and 550cm '

Form X may be prepared substantially free of other physical
. forms by a process which comprises dissolving a source of compound 1
in hot agueous acetone, reducing the volume of the resultant solution
by evaporation, adding toluene and further reducing the volume by
evaporétion. If it is desired to employ material which is a
Irelativeiy impure source of compound 1, such material may
advantageously be triturated with hot toluene/ethyl acetate prior to

the crystallisation step.

Each of the forms A, B and X may conveniently be

characterised, for'éxample, by their X-ray powder diffraction pattern
S



-1 1525, 1490; 1280, 890, 870 and 550cm Form X - may be prepared -
substantially free of ot her physi cal forms by a process which conprises

di ssol ving a source of conpound 1 in hot aqueous acetone, reducing the.

vol une of the resultant solution by evaporation, adding toluene and further
reduci ng the volume by evaporation. If it is desired to enploy materi al
which is a relatively inpure source of conpound 1, such material may :
advant ageousl y. be triturated with hot tol uene/et hyI acetate prior to the -
crystallisation step. Each of the forms §. B and X may conveniently be-
characterised, for exanple, by their X-ray powder diffraction pattern
-9- alone, or their infra-red pattern alone. In this specification,
infra-red %@Sﬁérér\ﬁﬁ{eardﬁiﬁaﬂréw@aﬂ&ﬂgapo& 5% di spersi on of sarrpl e A
material in a potasswglbrom € # % t he. vvavetnurvr’beég e 00 t o '400.
cm . Exanples of iHtF2F SPEHHF2F o?‘n RO PPE R %“ "B®&r e gi ven
I n Fi gur es uding aands® diepextsdeh ter sanpleapatEavwak rindaf patassiwn bpuicler disker e
det erm ned usi 2 t le "R T N [ d deep
pack hol dervgl/eq%etﬁe sggﬁgr%yngaé?;enggb%ft% 40Ef;err E%(‘)“EE%% nc;}sf%%ﬂiqggconds
per point ape@tz@ZFeﬂrre]aCmeelfvmssxtroA;ﬂ“éd%c?éeagﬂe&cb“@Fggiﬁfcf'-ng% a8gat nst -
intensity fQteifirgesange. ~ Exanpl es of X-ray powder di ffractlon spectra for
each of forms X, A and B are given in Figures 4, reinafter._ The
mel ting points of eXERYOPOIFE Fiffprcron X "f?&ﬁe%fle gpgﬁ’d"guﬁﬁn“t hei r
level of puhindle mateiiatahdunted QinTaXphiddph eaandadndeém phak hodderldveng poi nt

f ab f I d-
"ot b bk, BT B gl ol AR 15 0

0.02° intervals to produce a trace of spacings against . 1ntens1ty for _'“-a

this range Examples of X ray powder diffraction spectra for each of
forms X A and B are glven 1n Figures. 4, 5 and 6 herelnafter.

The melting points of each of the forms ‘A, B and X generally '
depend upon their level ‘of purity. Typ1cally,3form X has been " found
to have a melting point of above 190 °C,_for;ekample about.200'°C; _
form A between 115 and 140 °C, for exaﬂple”about 124'to 132 °C; and
form B about 140 to 160 °C, for example from 145 to 155 °C Form B
has been observed to lose water at a temperature above. about 60 °c,_
and may not show a sharp meltlng point.

As stated herelnabove, form A 1s acceptably stable in.
pharmaceutlcal compo51tlons However, under conditions of high N
relative humidity and elevated temperatures, convers1on of form A 1nto . Qu).
form B has been found to occur. Accordlngly, it may in certain
circumstances be desirable to keep pharmaceut1ca1 formulatlons-
comprising form A in. the. presence of a sultable des1ccant, such as
. egilica gel. It may also be desirable to keep them-in an.a;rtlght_
container, such as a bllster pack. _ ' _ _

The dose of compound 1 to be admlnlstered to a patlent 1n a
composition accordlng ‘to the invention will depend upon the severlty
of the condition to be treated, the age and-the slze of the patlent.

In general,.the_compoundIWill be administered in a dose in the range N



form B about 140 to 160 e[rr]C, for exanple from 145 to 155 [err]C. FormB
has been observed to | ose water at a tenperature above about 60 [err]C, and
may not show a sharp nelting point. As stated herei nabove, formA is
acceptably stable in pharnaceutical conpositions. However, under conditions
of high relative humdity and el evated tenperatures, conversion of formA
into form B has been found to occur. Accapdingly, it may in certain

ci rcunst ances be desirable to keep pharmaceutical formul ati ons conprising
formA in the presence of _a sujtable deSiféﬁﬁ%’ such as silica gel. It may

al,so be desi rAbFE® §-kesp*? on 07 AP B Heafher "94%ch as a bl i_ster'

pack.. The dose of conpound 1 to.be administered to a patient in a

conpoSition accordi ng, i ls ' | Al ' Y. . Of
t he C?)%di tion to be tr eal(:% e%&%chgy%ghg%d %Ae bg%g?ag?&?%g %J;? ?‘glﬁ%{gdlin m
general , the axdaprenebifip Lo zefHesi stRoreerdmple, doseidenardheararigehas - 10 -

of fromO.1 tRedOcBbkthat! Qe XML IF3M mpolnts 2 1D/500 BTKEE tOXiCity
studi es have been conducted on ebnmpound 1 in order to obtain LD val ues.

For exanple, in mice and rats it has [err] been found that the LD value
for compound 1 is >50fhagbkipwidd eachol infiviing ERamplelsniilusgrdteatmd €S
illustrate thl(’?1 inv.epltion. Exanple 1 Preparation of Form A a) Preparation of
an i nmpure sodfeeror tonmpound 1 Met hyl
. 3-met hoxy-4- (I -met hyl -5-ni troi ndol -3-yl nethyl )- benzoate (prepared as
descri bed inﬁ@l_@A of EP-A2-0199543) was converted into the free acid
by treatnment W aqueous sodi um _

Y Preparation of Form A

a} Preparation of an impure source of compound 1 -

Methyl 3-methoxy-4-(1-methyl-S-nitroindol-3-ylmethyl)--
benzoate (prepared as described in Example 4 of EP-A2-0199543) was
converted into the free acid by treatment with aqueous sodium
hydroxide. The free acid was then converted into the acid chloride by
treatment with thionyl chloride in dichloromethane. The acid chloride
was then reacted with o-toluenesulphonamide in dichloromethane in the
presence of 2.2 equivalents of 4-dimethylaminopyridine to afford the

?dimethylaminopyridine salt of 4-(i-methyl-5-nitroindol-3-ylmethyl) -
-3-methoxybenzoyl-z-methylbenzenesulphpnamide. ' .

_ A solution of the dimethylaminopyridine salt of
4-(l-methyl-5-nitroindol-3-ylmethyl) -3-methoxybenzoyl-2-methylbenzene-
sulphonamide (30 g) in 2-methoxyethanol (130 ml) and concentrated -

. sodium hydroxide liquor (3.2 ml) was charged to a nitrogen-purged
flask containing 10% palladium oﬁ charcoal (3.3 g of a 60.9% water-wet -
paste). The mixture was then stirred under a hydrogen atmosphere at a
pressure of 3 bar for 2.5 hours. - The mixture was then filtered .
through diatomaceous earth, and washed through with 2-methoxyethanol
(37.5 ml). To the éombined liquors was added cyclopentyl
chloroformate (9.2 ml), and the mixture allowed to stir under an

atmosphere of nitrogen overnight. The temperature was then adjusted

to 30-33 °C, and 0.8 M hydrochloric acid (68 ml) was added over 20



hydroxi de. The free acid was then converted into the acid chloride by
treatment with thionyl chloride in dichloronethane. The acid chloride was

then reacted with o-tol uenesul phonam de in dichloronethane in the presence
of 2.2 equival ents of 4-dinethyl am nopyridine to afford the :
di met hyl am nopyri dine salt of 4-(1-methyl-5-nitroindol-3-ylnethyl)-

- 3- met hoxybenzoyl - 2- et hyl benzenesul phggami de. A solution of 'the

di met hyl am nopyr.i di ne salt of .

- 4-(1-met hyl -5-ni troi ndol - 3-yl net hyl ) - 3- net hoxybenzoyl 2- et hyl benzene-
sul phonam Xl"dﬁ“?&o‘o"’bﬁh MGEFadii ﬁ%’;@éf‘%nomﬁ( TaBtine) vath fhen meched droeds<aodi um-
hydr oxi de °ki apbist{Ared by dtﬁShdih-al’gnﬂ tfu BhstaUBiePbFRE: fdAS kngont ai ni ng-

10% pal | a char 0 9‘V wat er -wet paste). The ni xt uge
was t hen g#‘ggrréag uﬁ%erasah 4 %%‘gg' (HaFR 3k 59 S esturMas dthen wgad f or 5 ,
hours. THa thexpexte skeB- then fil tered through -di at omaceous earth, and - -
washed th ty &g&j (37.5-m). .To the conbined |iquors..

was addedsg%lgg%%?ﬁ. gﬁllglrs e(e;trcga e ?919,2 rﬂ) and the mixture allowed to -
stir under an at nosphere of nitrogen overni ght. The tenperature was then

adj usted to 30- 33 deehl to.180hui218 & RUArRGRLAY bE AGhds )(6%o£@ne""§ ded over .
20 tes vmt Pflgorousaé%ltatlon The m xture was ‘'t hen coo to -

15-20 [er t otymes CHEBE FFEAR PO mTHR- T VadEres) yeqrs F?-‘P?Elth%ﬁfét was
then filtesakendt anwasmad W 15" vohinek) 0Bl dilsdiadaed webe [da&il&ed k& was then

d t t d 0.101 -
et o RIS Go! B8 oll) pLILEUAYARE, Ol TRULE- LI RAL S0e0 (0100t
acet at e 15€Flwk fox ©ngdiquere £98-R01 ¥C)s hudviwps hehenechdled  af I10x1samt 3(hﬂ1der(0 5 -
vol unes) of:,disd i ddratBredCh&unEOht efoUiE' dc0. E@QXEJT?% é&g %Pe% ﬁx‘:ea ed wat e\J

The m xture was heat ed under: reflux for one hour fas 1t hen
cool ed t o9AFs15inter anq wpshad pithg ot mintwre abfoduene 180 19)[ and | C, the

_ SO|I(j WasetHyllt &6ttt N(QUED) A The product was then dried to constant weight
on the sinter to afford 53.2 g of dry compound i (yleld 91.5%) .

' ¢) Preparation of Form B .

30.0 g of the product of step.b), 210 ml acetone and'iz.ml :
water weTe charged to a 500 ml react:on flask. - The mlxture was then ;_
heated under reflux for 15 mlnutes, and was then screened at 45-50 °C
‘through a’ dzatomaceous earth pad on a glass sinter: dlrectly into a 500
ml reaction flask. The flask and sinter were washed with a ‘mixture of _'
acetone (60 ml) and water (3 ml). The comblned liguids were then - :\ﬁ)
stlrred in a water bath at approx1mately 40 °C and water (120 ml) was |
added over five minutes. The mixturé oiled out at first, but then
rapidly crystallised. The mixture was then cooled to 20 °C over one
hour, stirred for two hours at 15-20 °C and'then filtered. The' |
product was washed with water (60 ml), drled as far as poss1b1e on. the
sinter ‘and then dried in an air oven at 60 °C {max.). The yield of -

form B was 30.0 g {97%).
d) Preparation of Form A

The product of step c) (15.0 g) was placed in a 500.ml round'f'

bottomed flask which was then evacuated on a rotary evaporator at’ 20 _'- RO i



“glass sinter and washed with.a 2:1 mixture of toluene (80 m) and ethyl
acetate (40 m). The product was then dried to constant weight on the
sinter to afford 53.2 g of dry conpound 1 (yield 91.5%. c) Preparation of
Form B 30.0 g of the product of step b), 210 ml acetone and 12 ml water
were charged to a 500 M reaction flask. The m xture was then heated under
reflux for 15 m nutes, and was then scregeped at 45-50 [err]C -through a

di at omaceous earth pad on a glass sinter directly into a 500 m reaction

flask. The Iask nd_sihter. were washe ture of etone (60 m)
and wat er (?{’ Tﬁ‘\'dﬁ‘&aﬁlgr?&dn‘é‘?i‘tlefnéﬁuwﬁ?vﬁggﬂ it S’ﬁsgsét P raé‘d°fﬁ%§t ter bath
at appr oxi nm:die,atéa tfcenng GCanethan.@rly( i&&taﬁ)awvamaddmbmtzmre ffoves m nut es.

The f{yxture edseto O e”»i 5 rorlt g § o2 Jx?aaéounsﬂs Jhgsgixture

was then coo over. ore our |rre two hours at 15-20
[err] C and peederti|tered. The product was washed with water (60 m), dried
as far as possible on the sinter -and then dried in an air oven at 60 [err]C -
(max.). - The yield of formB - was 30.0 g (97%. d) Preparation of Form A The
product of step c) (FP5. BAXgP Gt pP’éFrPé‘Ha'f’r?né FO5m R ™R R PERRISAERF f | ask

whi ch was tbernesgacuated on a rotary evaporator at 20 - 12 - ‘nbar. The
flask and contents were then i mersed in an oil bath preheated to 118
[err]C, and slowy rotated at this tenperature for 6 hours. The nmass was
broken up on cool i n@ot kg ot thel prodwntAcfistapwili tie JpoweRkevelily onbte getstal e

Prepar ati ONgzayO0Lal AedP¥a 3¢ Pioepérxﬁﬁeﬁsvafc%xh QWS 7B YabilnPbvd 1 2P GG Of

-step c) is spread evenly onto netal
U 24 hours., Typically the pressure is about 20 mbara. On cooling (to

40 °C or below), the material is discharged from the oven and milled

to afford the desired form A.

If desired, the form A may be micronised prior to use.

Preparation of Form X

The product éf step b) (30.0 g, 0.0521 g mol) was dissolved
in acetode (150 ml) and water (4.7 ml) by gentle heating to reflux,
and the scolution screened thibugh a sintered glass funnel. The

.filtrate was heated to boiling and 90 wml distillate collected.
Toluene (120 ml) was added and a further 75 ml distillate collected.
Y - More toluene (120 ml) was added and an additiomnal 75 ml distillate
collected. After heating for a furthef hour at reflux, the mixture
was cooled to 15-20 ©°C, and the product collected and washed with
toluene (2x30 ml). The yield after drying on the sinter funnel was

29.5 g (98.3%).

Example 2
Alternative Preparation of Form A

Form B (which may be obtained as described in Example 1) was
_dissolved in aquedus acetone to produce an 8% w/w solution of compound
1 in 6% w/w aqueous acetone. This solution was then spray dried using’

a Niro Laboratory Minor spray drier (obtainable from A/S Niro
: _ e



- trays and heated at 120 [err] C under vacuumin 7m vacuum oven for up to 24
hours. Typically the pressure is about 20 nbara. On cooling (to 40 [err}C
or below), the material is discharged fromthe oven and mlled to afford
the desired formA. |If desired, the formA may be mcronised prior to use.
Preparati on of Form X The product of step b) (30.0 g; 0.0521 g nol) was

di ssolved in acetone (150 m) and water (4.7 m) by gentle heating-to
reflux, and.the solution screened through a sintered glass funnel. The
flltrate was heated to boiling and 90 m.jdistillate collected. Tol uene (120
m) was added and a further 75 m distillate collected. Mre tol uene (120
m) was added and an.additional 75 m distillate collected. - -After heating
for a furthetoricier, atlatedtave; 14se mmaoeswsrg:,oobﬂﬁhﬂco) 15:h205¢£1@§;5_,],,§: anQ

t he product ¢ d en 2x 0 m). ield after
drying on tﬁe sf%ﬁsé% %ﬁne\lﬁw%g ‘g] %@é’ fw(i néx’éﬁﬁ?f’eatz Aﬁ‘%"f FaEeRF _
Prepar at i on6ef MBdhmsAngoxr rhve ;Jmacmm; Homdbtai T Agyies gas heddi wdxanpl e
1) was di sspliugeh mlacqusomwafaeseoaf FOPFPAHS einaetﬁo@t&véwt%wﬁ dileof

conpound 1 in 6% w w agueous acet one. i's solution was spray drled -
‘using a Nir5eREs5HERaT 9f MYFER2E G ayTher Fexm (*ob‘f%“ﬁﬁ%lwéswﬂ#ﬁw'ﬁl Npr%) bag - 13-
At om zer, GCksxtsaxevej 305, DK-2860 Soeborg, Denmark). The sol ution was
atonmised at a flowrate of 2 kg/h with nitrogen at a flowrate of 6.6 kg/ h
using a two fluid noezzle atom ser. The drying gas used was nitrogen wth a
flow rate oRefi¥ehgd |Examplle B3| et/ outlet tenperatures respectlvely of '

215/ 120[err.1. let ES;!ﬁ 951?@6% QESE 979 was coI I ect ed on a bag fil ter

Granulating Materlal mg/tablet : _'mg/tablet . mg/tablet o
Active ingredient . - 2 20 - . s
Croscarmellose sodium NF .6 . 5 .5
PolyvinYlpyrrolidone- UéP -7 _ 4 s
' Microcrystalline cellulose NF . 54 SR 74 -ﬂ . : 40
Lactose NF _ - .. 54 o 50 40
Purified Water USP _ . .80 98 . 62,
Final Blend Material
Dried mllled granulatlon .. 123 o 153. _ o 145 - _
:Lactose NF. : - R . 20 - )
Croscarmellose sodlum NF _ 6 o -5 . .7
Mlcrocrystalllne cellulose NF = 69 _ 20 . 48
Magnesium stearate NF - 2 2 2
The 1ngred1ents of the granulatlng material were wet granulated 1The )

granules were then dried and mllled The dr1ed mllled granulat1on was ._"
then blended with the other 1ngred1ents of the final blend mlxture and )
_ compressed into tablets o .
RTINS The percentage by welght of form B present, based upon the
- welght of compound 1 present, was determlned by x-ray ana1y51s For
the 20mg tablet, this was_found to be <8%_ For ‘the 50mg tablet more
sensitive X-ray methods were used. The percentage-by neight of form B

before:'



Ref erence Exanple 3 Tabl et Formul ati on of. Form A Granul ating Materi al

ng/ t abl et ng/ t abl et ng/tabl et Active ingredient
2 20 so Croscarnellose sodium NF 6
5 5 Pol yvi nyl pyrrolidone USP ' 7 4
8 Mcrocrystalline cellulose. NF - 54 74 40
Lact ose NF " 54 50 40
Purified Water USP 80 98 - 62 Fi naI
Blend Material Dried mlled granulation - 14 - 123 153
143 Lactose NF ' . - 20 Croscarnel | ose
sodi um NF ' 6 5 7-Mcrocrystal line

- cell L{_})SG NF formulatﬁgn was found to be2B%, and after fodBubdrgoasvasTEsimntatie NF
2, 3 2 The ingredients of the granulating
mat erial wer € wﬁf granul ated.. The granules were then dried and m || ed.

The dried mlled granulation was then bl ended with the other ingredients of

the final blgpd.m XhULe128 %@%&@9 ﬂe%ﬂzt%ﬂé %wﬁy&ppﬁoqea&?egasm

wei ght of form B present, based upon the welght onpound 1 present, was
det er mi ned bysaRk p K vakes P§i 29 -Fa?- t Ak %H@l%%ﬁeﬁhattﬁ%wwwaio be

<8%  For th%é@%&lebiﬁlpmﬁla&{bm EbY Rx¥ng1dY PRIthASinges & etk inThe
percentage by wei ght of form JSﬁfgefore - 14 - fornulation was found to be

3% and afterr*P8FmA 5PiHT- B EPYe <3.2% Note: In each of the
exanpl es herein, the polyvinyl pyrrolidone used had a K value of 29 - 32. It

is believed -tﬁ%rgnn Q:&%f ggcgutl cal

- Short Term Stability Test

Tablets prepared according to the method of Reference
Example 3 and containing 20mg of form A were stored under various
conditions for 1, 2 and 3 months. The tablets were then studied by
X-ray diffraction to determine how much of the active ingredient had

been converted into form B. The results are summarised in Table 1

below.
- .~ Table 1 . _ - ' -
Stability tests on tablet formulation containing form A
\_ Storage conditions % conversion to form B
initial . none detectable
1 month, room temp. none detectable
2 months, room temp. none detectable
3 months, room temp. - none detectable
* 3 months, 50 °C none detectable
1 month, 40 °C, 80% RH '_ 87
2 months, 40 °C, 80% RH , 91
3 months, 40 °C, 80% RH ' 82

RH = relative humidity



. grade polyvinyl pyrrolidone, for exanple, that having a K value in the range
10 to 100, will be suitable. Reference Exanple 4 Short Term. Stability Test
-Tabl et s prepared according to the nethod of Reference Exanple 3 and
containing 20ng of formA were stored under various conditions for 1, 2 and
3 nonths. The tablets were then studied by X-ray diffraction to determ ne
how much of the active ingredient had_bgen converted into formB. The
results are summarised in Table 1 below. - Table 1l Stability tests on
tabl et fornulation containing formA Storage conditions o :
96<:onver5|Th$ tapkesentPres| 4y Fpom temperature and 50 °c were in white Q*SHe ' -
det ect abl Qielasﬂ@ﬁ@&lyéﬂ@ﬂbﬁ@'ﬂ&ttles with metal caps. = hone detectable 2 - :
nont hs, roomtenp. . none detectable 3 nonths, -roon1teﬁE?: '
none detectable 3 nont hs, 50 [err]C A : none detecta ¥
1-nont h, * 4fhe[ eavlle€s :&QﬁieRl-dlt 80% RH were exposedSfio Zhepairhs, 40 [err]C, 80% RH
91 3 nDnths 40 [err]C, 80% RH . - 82 RH = relatlve hun1d|ty
- 15 - The tablets stored .at room tenperature and 50 [err]C were in white:
[ [ e -*-emttles wi th netal_caps The tablets stored at

ﬁgog_éar mul ation of
_ er|a1 .

form A contarning no po yVI nyl.pyrrol i

rma o anul atrng -
ng abl e

Granulating_Matérial ' ' _ o mg/tablét“:"“m

Active ingredient . s0l0 Q_)l
. Pregelatinised starch NF - 20.0 - '

Lactose NF - . 3a.85

SOdium'starch glycolate NF . '2;0.:“”

Midroérystalline cellulose NF - 34.95_

ISOdium'lauryl sulphate NF ' 0;5
 purified Water USP . 100.0

Final Blend Material

-

Dried milled granulation | 142.0

.Sodium starch glycolate NF . ~ = '€.0°

Microcrystalline cellulose NF 50.0- _

Magnesium stearate NF - 2.0 o - : ) o
The ingrediénts of'the'gfanulating.material were wet granulated. The

grahules were then dried and milled. The dried milled_grénulation'was-_-'
then blended with the other ingredients of the final blend mixture and

compressed into tablets.

The percentage of coMpound.l present as form B was determined BY”x-ray
anaiysis before énd after granulation. Before granulation it was =
found that <1.5% of ﬁhe coﬁpound 1 was present'as form B. However,

: . after granulation 28% of the compound 1 was found to be present'aé

form B.



Active ingredient | 50.0 Pregel atinised starch NF
20.0 Lactose Nf 34.55 Sodium starch glycol ate

NF 2.0 Mcrocrystalline cellul ose NF -~ 34.95 Sodium

| auryl sul phate NF 0.5 Purified Water USP

100.0 Final Blend Material Dried mlled granulation 142. 0
-Sodi um starch glycolate NF - 6.0 Mcrocrystalline cellulose NF
50. 0 Magnesi um stearate NF ' 2.0 The ingredients of the

granul ating material were wet granul ated.- 16The granul es were. then dried
and mlled. The dried mlled granulation was then bl ended with the other
ingredients of the final blend m-xture and conpressed into tablets. The

per ceQifage of Toespoenultls plesdntdawnivrare B-hedmpiatved ndtabdliny XE riaymamainysi s
before and af ' e.gr, ' jt was found that <1.5% of
the conpound %ﬁéag“%?%%%tﬁ?g)}sccggé%sﬁg t%g\?\ie%%?{bgt er granul ation 28% of
the conmpound 1 was found to be present as form B. - 16 - These results

clearly denongbiddedich NBeabmpd @ved stability of form A in the conpositions

according to the 1nvention. Reference Exanple 5 Capsul e Fornul ation

ng/ capsul e Active |ngredient . 20 Pol yvi nyl pyrrol i done
20 Lact ose Capsule Formulation ) 17 Tw@hrapsule
Active Ingredient = _ 20
Polyvinylpyrrolidone _ 20
\-/' Lactose : 177.25
| Microcrystalline cellulose 177.25
Colloidal silicon dioxide 0.5
Magnesium stearate ' 5

Size 0 gelatin Capsule

Mix the. active ingredient, polyvinylpyrrolidone, lactose and
microcrystalline_cellulosé in a suitable mixer, mix with purified
water to proper comsistency, dry, size through a suitable milling

operation. Mix with the colloidal silicon dioxide and magnesium

\,/ stearate Encapsulate with size 0 two piece gelatin capules.
Beadlets (spheroids) : mg/capsule
Active ingredient : 10
sugar spheres - R 200
Polyvinylpyrrolidone : 10
Prepare a 10% dispersidn of the polyvinylpyrrolidone in purified
_C water. Add the active ingredient and mix until uniformly dispersed;

spray onto the sugar spheres using suitable equipment. The beadlets
can be filled into size 1 two piece capsules or dispensed in a

suitable sachet.



M crocrystal line cellulose . ' 177.25 Col |l oi dal silicon dioxide
0.5 Magnesium stearate : 5 Size 0 gelatin Capsule Mx
the active ingredient, polyvinylpyrrolidone, |actose and nicrocrystalli ne.
cellulose in a suitable mxer, mix with purified water to proper

consistency, dry, size through a suitable mlling operation. Mx with the

col l oidal silicon dioxide and nmagnesi um st earate Encapsul ate with size 0O

two piece gelatin capul es. Beadl ets (spheroids) _

ng/ capsul e Active ingredient 17 - 10 sugar spher es :
200 Pol yvi nyl pyrrolidone - 10 Prepare a 10% di spersion of

t he pol yvi nyl pyrrolidone in purified water. Add the active i ngredi ent and
mx until woer Foymiistpes sed; spray onto thg/sdugae spheres using sui ta@
equi pnent . - The beadl ets can be fill ed into size 1 two piece capsules or

di spensed in a suitable sachet. 17 - 7. Powder Fornul ation

my/ powder Actiwee Ihgygdidhent ' : 20 20 Pol yvi nyl pyrrol i done

15 Mannito 364, 6 Fl.avour

0.4 Mx thlgoél%‘ﬁn\%pyrrfgﬁé <|méant pol-yvi nyl pyrro?l done and mannitol in a S
sui tabl e nMRBHtOY x to a suitable consi sten@§446 th purified water, dry, and .
pass throughawnsui t abl e si zei ng operation. Cgnparative Exanple 2. -

Mix the active ingredient, polyvinyipyrrelidone'and_nannitol.in'a

suitable mixer. Mix to a suitable consietency_with purified water,

dry,'and pass through a suitable sizeing operation. _ S NS

Comparative Exa'lle 2 N L . S R
Comparison of the bioaﬁailabilitz of coﬁgdund 1'in-cgm§ositione'
prepared from form A with and without pelxzinylpy;rolidone. :

24 healthy male human volunteers were randomly assigned to treatment
groups. One treatment was a single 50mg tablet prepared as descrlbed _
in gefe;ence Example 3, and another a 51ngle_50mg tablet prepared as
described in Comparative Example 1. During_the course of the:study
each-volunteer received both preparations.' During each treatment

period, blood'samples were periodically_ohtained and the concentration

of compound 1 was determined. : o ' i
Product of : ' Product of
Reference Example 3 Comparative Example 1
Mean standard = Mean - standard
figure enor (I) . figure © enor (I) _ :
. S
- Maximum concentration 588 ! . 54 | 223 28 .- v

't effeempdﬁnd;i=kng/mL)

Time to maximum - 2.6 0.3 - 3.7 . . 0.3

concentration (hours)




- Conparison of the bioavailability of conpound 1 in conpositions prepared
"fromformA with and w thout Polyvinylpyrrolidone. 24 healthy mal e human
volunteers were randonmly assigned to treatnment groups. One treatnent was a
single 50ng tablet prepared as described in Reference Exanple 3, and

anot her a single 50ng tablet prepared as described in Conparative Exanpl e
1. During the course of the study each vol unteer received both
preparations. During each treatnment period, blood sanples were
periodically obtained and the concentrati-ongof conpound 1 was determ ned.

Pr.oduct of Product of Reference Exanple 3 Conparative
Exanple 1 Mean standard . Mean . standard figure enor (1)
figung® enor (1) Maxinum concent raPi‘cnmct &88 Pgdduct of . 223

28 of conmpound 1 (ng/nL) Timg (o 2.6 '

3.7 0.3 concentration Eoﬂ#@é odhct of cm“mratggggéu leo%
Ref erence Exanple 3 _ Cbnparatlve Exanple 1 Mean standard
Mean standard figure M3ar (1) stanfdre meanenor (dibnklld -life
9.0 0:5 ' 8.2 0.7 Area under the 2268

220 970 126 cur VEIERY. h/ mPoThide r e dPERE ¢l ey (D

demonstrate the inproved bioavailability of conpound 1 in the conpositions
according to %hff n¥ent|on Cbnparlgon Exanglg Cbnpa%i§on of ng
bi oavai |l abi | i conpound 1lin conp05|t|ons ) T

Area under the : 2268 220 970 126
\*/ i curve .
(ng.h/mL)

These results clearly demonstrate the improved bioavailability of

compound 1 in the compositions according to the invention.

Comparison Bxample 3.
Comparison of the biocavailability of compound 1 in compositions
prepared with polvvinylpyrrolidone and forms A, B and X.

Tablets containing 20mg form A, form B or form C were prepared'

according to the folloﬁing recipee.

\h( Granulating material mg/tablet
Active Ingredient 20
Croscarmellose sodium NF - 6
Polyvinylpyrrolidone USP 7

_ Microcrystalline Cellulose NF 45
- Lactose NF 45

- Final Blend Material
Croscarmellose sodium NF . 6

MicrocrYstalline Cellulose NF 69

Magnesium stearate NF 2



' Pr"epar_ed'wi th Pol yvinyl-prrolidone-and forns A ‘B and x TabI ets cont ai ni ng
20mg form-A, formB or formC were prepared according to the fol | ow ng

reci pee. Ganul ating nmateri al - ng/ tabl et Active Ingredient
20 Croscarnel |l ose sodi um NF - 6 Polyvinylpyrroli done usP
7 Mcrocrystalline Cellul ose NF: 45 Lact ose. NF o
~ 45 Final Blend Material Croscarnellose ,g0di um NF 6
M .Crocrystal line Cellulose NF- 69 gne3| um st ear ate NF.
2 19 - Using a bal anced crossover- desi gn, 8 dogs-each recei ved each of
t he thr ee tabl et fBving 2 dlapers §§W°§F{ld’;¢sb@4 8ddogsi eaeh sFaapieed ergte .

peri odi caldeycmbicakae dablaMeBandl bR &itth EH@iyCHELRAI MBildoaNs&fpregnpound 1
determ ned. The: results are summari sed bel ov& Agtl ve | ngredi ent Maxi.

Hal - | f e "erAREFLOFAAALIE ARFALRSSHEEMR FACR GRima the concentratiop of rrL)
[err]/m’) compound 1 detefhineds) Ther reshlts are summarzséd.@@ﬂow :

5. 398 4.028 FormB - _ 0.105 = : 3.524 . o
-0.773 Form X . 0.314 .. - 3.590 - 1.307 These - -
resul t s clrebitey mgmgm—at Maxiyamsuperi or bi BRMalifdi | Area whden wooes tions -

according to the inventiong,gQuparad,Wi th conpositi on%écqlr);‘,ﬁ; ni ng for mB or .
~form X. FS36076/'AA/ A PND _ .

o

© (pg/ml) (hours) -
Form A - 1.004 _ © '5.398 4.028
Form B .- 0.105 - 3.524 . 0.773 |
Form X 0.314 3.590 1.307 - o

These results clearly demonstrate the superior bioavailabili‘ty ‘'of
- compositions according to the invention, compared w1th compos:.t:.ons

containing form B or form X

FS36076/AA/A
PMD

P




| 11li11111111111111111111111111 - 20 - CLAIMS 1. process for

erfza{%n?cscf%zlngsl oLSEz?r g](c)nyl ) ami no- 1 met hyl i ndol - 3- yI “ullm"l!l“" "III " Illl |

met hoxybenzoyl | - 2- net hyl benzenesul phonam de substantially *frée of btHer *
physi cal forms which physical formhas an infra-red spectrum (0.5%in KBr)
havi ng sharp peaks at 1690, 1530, 1490, 44®@0; 1155, -1 1060, 862 and 550cm
, Whi ch conprises heating another physical form of _

N-[4-[5-(cycl @pemgy! oxycar bonyl ) am no- 1- net hyl i ndol - 3-yl - net hyl ] - 3-

net hoxybenzoyl T-2-net hyl benzenesul phonam de substantially free of ot her
crystalline forms which physical ‘formis a nonohydrate of '

N- [ 4= [75- (cyclnpentyl oxyﬁwcbeaw&aﬁeﬁarﬂngrmtﬁwlswﬂolfaﬁny:lf- met hyl ] - 3-
met hoxybenzo§ [# benz nesul honam de which i.s crystalline, has an
u

infra-red spec Y o PR iR -petivd indolsd gl -meEad] -3660,
1540, 1440, mapxmazmd -8 5y ] betnzeinexL Yhdrami @0 WSt i f ATI3C ke opat t er n

havi n eaks = : nd 2360 r at _a
terrpe_?a?ure |d}thfﬁ[eﬁ{|{§%ﬁa_el (Jg?n%r ggln}%p?%sﬁfgé[&%ﬁ% under r‘Lekaruceﬁp TTE%8ure. 2.
- A process @s5¥|ig KBy ihavinaishaxp, reakarkt cI$90hal530esiIfe 1420i rtLJtSlse range
of fromb5 to {Rehaes dna 550cm™t %mrcacgn?ﬁ%ﬁéescheame ariatgéﬁlﬂﬁ&;u%

i n which the nonoh drate ghy5| cal for as been prepare y crysta? |sat|on
from hot aquébu¥- Hcdfoffyclgpentyloxycayrbonyl taminoyk-metaylipgdol 13 -¥1 siathygll +3n

whi ch the cryrtnbhireazéy) -batethgmenpeidsal plshakyad apbsant dadiyngra@ber so
that t he

45 5- (cyclSPERSFER/EAPR SIS SR -PEYRLTHy FPTINAR- 3 mPoREiAbS 1oF3-
rret oxybenz oW-]l¢ 2isrE thslidpentydvaged nhbayia mintke> -1 ¢ tihgll indod eparlameshydlit 3aS
methoxybenzoyl] -2-methylbenzenesulphonamide which is crystalliné, has
an infra-red spectrum (0.5% in KBr) having sharp peaks at 3560, 1690,
1660, 1540, 1440, 1165, 880 and 858cm ©, and an X-ray powder - '
diffraction pattern having peaks at 20 = 10.0, 11.2, 14.6, 19.8 and
23.0°, at a temperature in the range of from 920 to 125°C under reduced

pressure.

2. - =- A process as claimed in claim 1, in which the pressure is in

the range of from 5 to 50mbar.

3. A process as claimed in claim 1 or claim 2, in which the
\_/ monohydrate physical form has been prepared by crystallisation from

hot aqueous acetone.

4. .~ A process as claimed in claim 3, in which the
crystallisation has been performed by rapidly adding water so that the
N—[4-[5—(cyclopentyloxycarbonyl)amino-1—me£hylindol—3-yl-methyl]-3-
methoxybenzoyl] -2-methylbenzenesulphonamide initially sebarates out as

an oil.

5. A physical form of N-[4-[5- (cyclopentyloxycarbonyl)amino-1-
methylindol-3-yl-methyl] -3-methoxybenzoyl] -2-methylbenzenesulphonamide
substantially free of other physical forms, which physical fqrm has an
infra-red spectrum (0.5% in KBr) having sharp peaks at 1690, 1530,



an oil. 5. - A physical form of
- N-[4-[5-(cycl opentyl oxycar bonyl ) ami no- | - '
net hyl i ndol - 3-yl - met hyl ] - 3- met hoxybenzoyl | - 2- net hyl ben\z\m WHW‘;‘E@‘H“‘
substantially free of other physical forns, which phys
infra-red spectrum (0.5%in KBr) having sharp peaks at 1690, 1530,

1490, 1420, 1155, 1060, 862 and 550cm -,2awken prepared by a process as
claimed in any one of clains 1 to 4. 6. -~ -A physical form of

N-[4[5(cyc|open on ar yl)am n _
et iyl 1 o980 HArbe rEReE: SRR 1) e%z%yf'r PN ke ik SR
-substantlaldlylﬁéceenoinyobherofcc;/ml Ltitwe4forns, which physical formis a e -
monohydrate of N-[4- [5-(cycl.opentyl oxycar bonyl)am no-1- met hyl - A
i ndol -3-yl -nethyl] -3 -net hoxybenzog eﬁZ rreth |’ benzenesul phonam de which™is #%
~crystallineé. has andinhvedctledorpast Ny (EB'W(F PPREYIORYSITRRFYLIAiPoptaks at -

3560, 1690,ped n&@@yl%yl%tl&g@b&ﬁ%y&581‘-|ﬂ%thyl&ﬂzé{és¥1ﬁlfb)&amel’ L
diffraction pattern havin 0, 11.2,. 14.6 and S

o5 0 ot O oubatantint Be Fed b ORI SIS L ET IR VRSP £ t%ya -
ptzant yl gxly(t:)a{ heﬁbﬁy)aaaar;]é\@flu-nﬁt-mwd?dwpeityiomaﬂ;dn}&&miabmmbhﬁz-ol yl]- -
- 2- et en esu na e subs r '
whi ch p%ysﬁ@éf' ¢ 3 Oté‘YirLd% HIFEM gi:%lzrtn %%E'B/Qé’g%ﬂ %a:{?/%ng sharp =~
peaks at 1630¢rﬂs&amlnﬂe495as mszmw spe@ums 62 5Enth FBEL rha‘nmwé‘!ﬁrp oo
conpri ses r %Xk&g §F§(‘P| 'ikk&’”ﬁio Nalidg [ 516§,V%h@ and 858cm_

pentyl oxyc am no- I'i ndol - 3-yl -nethyl ] -3 -net hoxybenzoyl ]- 2_ R
- et hyl beni‘eﬁexlﬂwﬁ%zﬂﬁfﬁéa"t&m pattern Ra}ﬂ%Bg%k%étc?earn%?j“’i n*tZim7, i NG
whi ch .an agyegusisgageimnessed.ution is used. 9. A phyS| cal formof T

N-[4-[5-(cycl opentyl oxycar bonyl ) am no- | - o
met hyl i ndol - 3-yl - met hyl ] - 3- met-hoxybenzoyl ] -:2- rret hyI benzenesul phonam de
: 7. . A process for prepar:.ng a phy51cal form of N-[4-[5-(cyclo-

pentyloxycarbonyl)am:.no- -methylindol- 3—yl-methy1] 3-methoxybenzoy1] -
-2-methylbenzenesulphonamide. substan_t:.a]_.ly free of other ‘physical .
forms which physical form has an infra- 'red'. spectrum (0.5% in KBr)
having sharp peaks at: 1690, 1530, 1490 1420, 1155 1060, 862 and .
- 550cm 1, which compr::.ses spray drying a solution of N- [4-[5- (cyclo-
pentyloxycarbonyl) amino- l-methylz.ndol 3—yl-methy1] -3-methoxybenzoyl] -2

-methylbenzenesulphonamlde

8. . A process as claimed in claim 7, in which an aqueous acetone _
solution is used. : S N _ . o o - U
9. A phys:.cal form of N-[4-[5- (cyclopentyloxycarbonyl)am:.no-l-

: methyl:mdol -3-yl-methyl] -3-methoxybenzoyl] 2-methy1benzenesu1phonam1de _
substantially free of other phys:.cal forms, which phys:t.cal form has an .
' infra-red spectrum (0.5% in KBr) hav:.ng sharp peaks at 1690, 1530,

w .

-1 o
1490, 1420, 1155, 1060, 862 and 550cm ~, when prepared by a process as

claimed in claim 7 or claim 8.



‘substantially free of other physical forns, which physicat—formhas an
infra-red spectrum (0.5%in KBr) having sharp peaks

1420, 1155, 1060, 862 and 550cm , when prepar ed by m i@@ﬂ&m ﬂHmmmad in:
claim7 or claima8. . *C L M S - 22 -

N-[4-[5-(cycl opentyl oxycar bonyl ) an no-1 -

nmet hyl i ndol - 3-yl - et hyl ] - 3- net hoxybenzoyl]22-net hyI benzenesul phonam de in-
aqueous acetone. FC36076/ AA/ A 07SEP94

10. A solution of N- [4- [5- (cyclopentyloxycarbonyl) amino-1-
v . methylindol-3-yl —methyij -3-methoxybenzoyl] -2-methylbenzenesulphonamide
3 :\:‘ ' in aqueous acetone.
.‘f'._ P
FC36076/AA/A
- 07SEPS4
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