-1- HETEROCYCLI.C SULPHONAM DE LEUKOTRI ENE ANTAGONI ST The present invention
relates to heterocyclic conpounds. Mre particularly, it relates to a new
physical formof a heterocyclic anide derivative, to a process for the
preparation of this physical form and to a pharnaceuti cal

containing it. Before a conpound in the solid state can be foghggégggg?;7£+:zs
phar maceuti cal conposition, a physical formof the conpound is sought which

is physically stable and can be prepared substantially free of other

physi cal fornms. This latter requirement is inportant because different

physiical forns can have markedly different bi oavail abilities. European

patent application publlcatlon nunber EP- A2- 0199543 di scl oses certain
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different phy31ca1 forms can have markedly different

biocavailabilities.

European patent application publication number EP-A2-0199543
discloses certain heterocyclic amide derivatives which antagonise the
pharmacological actions of one or more of the arachidonic acid
metabolites know as leukotrienes. One of these heterocyclic amide
derivatives is N-[4-[5- (cyclopentyloxycarbonyl)amino-1-methyl-
indol-3-y1methy1]-3imethoxybenzoy1]-2-methylbenzenesulphonamide,
hereinafter referred to as compound 1. Example 105 in EP-A2-0199543
discloses the preparation of compound 1 and its isolation in the solid

_ state. The material obtained had a melting point of 138-140°C.

\~/ It has been found that compound 1 can be isolated in the
solid state aé a material having a range of different physical
properties, depending upon the method of isolation. This ability is
due to the fact that compound 1 can exist in more than one physical
form, and mixtuxe'of these forms can be isolated. '

A method of preparing a physical form of compound 1

% substantially free of other physical forms has now been found, and
" this form substantially free of other physical forms is provided as

the present invention.



-2 Accordingly, the present invention provides a new physical form of
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substantially free of other physical #a@nms, which formis crystalline, has
an X-ray powder -diffraction pattern with specific peaks occuring at
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[err], and an X-ray powder diffraction pattern having peaks at 2[err] =

.10.0, 11.2, 14.6, 19.8 and [err]. It is referred to hereinafter as form B.
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substantially free of other physical forms.

Vhere reference is made in this specification to form X
substantially free of other physical forms, it preferably means that
at least 90% by weight of the compound 1 present is in that physical
form. ‘

The advantageous nature of form X may be demonstrated by
comparing its properties with those of other physical forms of

compound 1.

One other physical form of compound 1.is a monohydrate of
compound 1 which is crystal;ine, has an infra-red spectrum (0.5% in
KBr) having sharp peaks at 3560, 1690, 1660, 1540, 1440, 1165, 880 and o/
858 cm_l, and an X-ray powder diffraction pattern having peaks at |
26 = 10.0, 11.2, 14.6, 19.8 and 23.0°. It is referred to hereinafter

as form B.

Form B may be prepqred substantially free of other physical
-'forms by crystallisation from hot dqueous acetone. In particular, it
-héy be prepared by dissolving a source of compound 1 in aqueous
acetdne-dt-an elevated temperature, adding more water, and allowing
."thé'resultaht mixture to cool. The crystalline product may be dried
at ah e€levated temperature, for example at about 60 °C or below. If
4t is-désited to start from an impure source of compound 1, it has



may be prepared by dissolving a source of conpound 1 in aqueous acetone <at
an el evated tenperature, adding nore water, and allow ng the resultant

m xture to cool. The crystalline product may be dried at an el evated
tenmperature, for exanple at about [err] -od below. If it is desired to
start froman inpure source of conpound 1, it has -3- been found

advant ageous to triturate this inpure source W th hot toluene/get hxl acetate
prior to the Respsfannd advanfiagepys fopthbiiirpie this Hpure surRsreltdy Pefcult to

prepare subst gglvené)ethlyl efcdtatot frdlor Pty Theadryis@alFidaltasn f orm X I'n
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filtered off, it is difficult to renove the residual organic solvent
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compound 1 is referred to hereinafter as form A. Because form A is
amorphous, it is also characterised by an X-ray powder diffraction
pattern having no discernable peaks.

Form A may be prepared substantially free of other physical
forms by dehydrating form B, prepared as described above, at a
temperature of about 120 °C under vacuum.

Form A has been found to be physically unstable in the
presence of chlorofluorocarbon aerosol propellants, and is therefore
unsuitable for use in an aerosol formulation. In particular, when
suspended in a chlorofluorocarbon aerosol propellant, it has been

K,/ found to change to a new, crystalline form, the crystals of which have
' been found to grov beyond a size suitable for use in a metered dose

inhaler.

Form X has been found to be stable in the presence of

chlorofluorocarbon aerosol propellants.

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

characterised for example by their X-ray powder diffraction pattern

~alone, or their infra-red pattern alone.



been found to grow beyond a size suitable for use in a netered dose

i nhal er. Form X has been found to be stable in the presence of

chl orof | uorocarbon aerosol propellants. Each-of the forms X, - A, and B nmay
conveniently be characterised for exanple by their X-ray powder diffraction
pattern alone, or their infra-red pattern al one. -4- In this _
specification, infra-red spectra were determ ned using a 0.5% di spersi on of
sanple material in a potassi.um brom de disc over the wave nunber range 4000
to 400cm . Exanples of infra-red spectga for .each of forms X, A and B are
given in Figures 1, 2 and 3 hereinafter.” X-ray powder diffraction spectié?
were determ ned using 2g of sanple material nmounted in a Philips standar

deep pack hol der ('{£hi}ips. or, vjice Mark) over. the scanning
range of 4-[err] 20ﬁc%%ir???%é&f%%?%%gécl@?gé_llﬁceérs e&tﬁ% eGP val s to
produce a B¥da¥ead?-S¥pidpeysiongaf rearplemenerial imma pétassiemPeomiBeanpses of

X-ray powdsverdithé haeki AmbePashEs 4080 €AGho&f OTeE, ,esAoﬁ&%ffﬁa%ﬁ given in
Figures 4, 5 and 6 hereinafter. The nelting point of each of the forns X, A
and B genefBRI2 FFeRFiPENFTRE ¥ Pt Botepgiveny in Eigures 11y 2 fasdn? X has
been foundnéseihagwera nelting point of above [err], for exanple about [err];

formA between [err]_and rr or exanpl e about 124 to [err]; and form B
about 140 to [err] ,x]'f%“f ?8&§%F%f%rFSHT4gB??§rEe‘ﬁrﬁ detSrmited 4810929 Phser ved
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sharp mel t {ig;iPRd a Trade or service Mark) over the scanning range of 4-40°
20 counting for 4 seconds:per point at ‘0.02° intervals to produce a
trace of spacings against intensity for this range. Examples of X-ray
powder diffraction spectra for each of forms X, A and B are given in
Figures 4, 5 and 6 hereinafter.

The melting point of each of the forms X, A and B generally
depend upon their level of purity. Typically, form X has been found
to have a melting point of above 190°C, for example about 200°C; form
A between 115°C and 140°C, for example 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 of from about 60°C, and may
not show a sharp melting point. '

According to another aspect, the invention provides a
process for the preparation of form X substantially free of other
physical forms, which comprises dissolving a source of compound 1 in \.)
hot aqueous acetone, reducing the volume of the resultant solution by
evaporation, adding toluene and further reducing the volume by
evaporation.

If it_ié desired to employ material which is a relativély
impure source of compound 1, such wmaterial may advantageously be
triturated with hot toluene/ethyl acetate prifor to the
crystallisation step. _

As stated previously, compound 1 possesses 1eukotriene_
antagonist properties. Thus it antagonises the actions of one or more

of the arachidonic acid metabolites know as leukotriens, for



Accordi ng to anot her aspect, the invention provides a process for the
preparation of. form X substantlally free of other physical forns, which
conpri ses dissolving a source of conpound 1 in hot- aqueous acet one,
reduci ng the volume of the resultant solwtbon by evaporation, adding
tol uene and further reducing the volunme by evaporation. If it is desired to
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r di sease, and endotox! ¢ and. traunmatic shock
psoriasis, as well as vasospastlc cardiovascular disease, and

endotoxic and traumatic shock conditions.

Form X may be administered by itself, for example by

inhalation as a micronised powder, or in a pharmaceutical composition.

According to another aspect, the invention provides a
pharmaceutical composition, which comprises form X substantially free
of other physical forms and a pharmaceutically acceptable carrier.

The pharmaceutical composition may be formulated in a
conventional manner, and may typically be in the form of tablets,
capsules or suspensions for_oral administration; in the form of:
suppositories for rectal administration; in the form of suspensions
for parenteral administration; in the form of suspensions for
inhalation administration by metered dose inhaler or nebuliser; and in
the form of powdgrs together with pharmaceutically acceptable'inert

solid diluents such as lactose for administration by inhalation.

As stated hereinbefore, form X is especially suitable for
use in a metered dose inhaler. According to a preferred aspect,
thérefore, the invention provides a pharmaceutical composition
suitable for administration by a metered dose inhaler, which comprises
form X éubstantialiy free of other physical forms and a

pharmaceufically acceptable propellant.



Form X may be administered by itself, for exanple by inhalation as a-

m croni sed powder, or in a pharmaceutical conposition. According to another

aspect, the invention provides a pharmaceutical conposition, which |

conprises form X substantially free of ®ther physical forns and a

pharmaceutically acceptable carrier. The pharnmaceutical conposition may be

formulated in a conventional ,manner, and y t icagl y be in the form of
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preferred aspect, therefore, the invention provides a pharnaceutical
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phar maceut b mgtexade dogd|iahplerp@py further cogprimes operPr gere other

phar maceut hﬁ@dédxeﬁfsce:ahaéiﬁoﬂéngghéédﬁtinnﬁéfteti—ad adBseOinid1ess, CRUY eRddpreal |y
used in netered dose inhal ers. anpl es_of propellants i ncl ude

chl or of | uoPHSr BEHY, SPEPLitERatpiadente O besithdBr omet hane,
di chl or odi fl uor onet hane and di chl or ot etraf |l uor oet hane; and

1,1,1,2-tetrafl uorqet hane. The pharmaceutjcal corH%o?i ti suj t.abl.e for -
admi ni stration by P FAED rf’ﬁ?ﬂ' maf meffﬁ e FORb ApPFet 1Bnthsy, mor g_
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in the range of from 1 to 50 microns, more preferably 1 to 10 ﬁicrons,

especially 1 to 5 microns.

The amount of form X present in the aerosol composition is
conveniently from 0.01 to 10X by weight, preferably from 0.03 to 2%,
more preferably from 0.05 to 1%.

The amount of form X administered to a patient will depend
upon the ﬁeight of the patient and the severity of the disorder being
- treated, and the route of administration. Conveniently, a unit
aerosol dose will comprise from 0.01 to 2.0 mg of form X, preferably
from 0.02 to 1.0 mg, more preferably from 0.05 to 0.6 mg. -
Administration may take place from 1 to 8 times per day, preferably
from 1 to 4 times per day. A typical daily dose'for a 70 kg patient
will be from 0.01 to 16 mg, preferably 0.02 to 4 mg.

It has been found that micronised form X has very poor flow
characteristics, and tends to adhere to many different typés of
surface. These properties are disadéantageous,_because a ﬁowder with
poor flow characteristics is difficult to handle on a manufacturing
scale. Furthermore, such a powder is unsuitable for use in a

dry powder inhaler, especially one that utilises volumetric metering.

Sy



i ngredi ents ‘conventionally used in nmetered dose inhalers, for. exanple:oleic
aci d, sorbitan-trioleate or 1ecithin. The nean nass aerodynam c di aneter of
form X used in the aerosol conposition is conveniently |ess than 50

m crons, preferably in the range of from1 %0 50 microns, nore preferably 1
to 10 microns, especially 1 to 5 mcrons. The anount of forn1X present in

t he aerosol conposition is copveni ent fromQ.01 to 10%
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It has been found that form X in the form of soft pellets as
defined above has good flow gharacteristics. Furthermore, it has been
found that the pellets readily break down to the original particles
vhen exposed to shear forces. These properties are particularily
desirable in a powder intended for use in.a dry powder inhaler,
especially one that utilises volumetric metering. Thus, in a dry
povder inhaler which utilises volumetric metering, it is important for

. powder to be able to flow freely from a powder reservoir into a dosing
hole."It is also important, in any dry powder inhaler, that any
agglomerates of particles are broken up before leaving the device,
otherwise they will be too }arge to be able to penetrate into the

W lungs.

According to another aspect, the invention provides a
process for obtaining form X in the férm of soft pellets, which
comprises extruding micronised form X through a sieve having apertures
with a diameter in the range:of from 150 ‘to 700 microns, rolling the

extruded material, and then screening the rolled material.

ﬁ; The micronised form X is preferably extruded through a sieve
having apertures with a diameter in the range of from 175 to 600
microns. The extrusion may conveniently be performed by passing ‘the

surface of a blade across powder on the surface of the sieve.



soft pellets consisting of an aggl oneration of particles,. at |east 90% of
whi ch have a dianmeter of |less than 10 mcrons, which pellets have a
dianeter in the range of from50 to 900 microns: The dianeter of the
pellets may be, for exanple in the rangd ef from 75 to 250 m crons, such as
from 100 to 200 mcrons, or from200 to 500 m crons, such as from 250 to
400 microns, depending upon their intended use. It has been found that form
X in the formof sofke fanction of thef mblcinabat@ Ansthgopyotdssnis to
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the rolled nmaterial 1 &fh160T M 1¥st St @ﬂgrq,bggtﬁ;ﬁtruded through a
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m crons. The extrusion may conveniently be performed by passing the surfu
of a bl ade Banpsé Bs powder on the surface of the sieve.

Preparation of Form X

a) Preparation of an impure source of compound 1

Methyl 3-methoxy-4-(l-methyl-5-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 o-toluenesulphonamide in dichloromethane in the
presence of 2.2 equivalents of 4-dimethylaminopyridine to afford the
dimethylaminopyridine salt of 4-(1-methy1-5—nitroindol—3—y1ﬁethyl)- ‘
-3-methoxybenzoyl-2-methylbenzenesulphonamide. B : o/

A solution of the dimethylaminopyridine salt of
4-(l—methyl-S—ni;roindol-3-y1methyl)-3—méihoxybenzoyl-Z-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 on charcoal (3.3 g of a 60.9% water-vet
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 Z-methoxyethanol
(37.5 ml). To the combined liquors was added cyclopentyl
chloroformate (9.2 ml), and the mixture allowed to stir under an

R



-8- The functi.on of the rolling step in the process is to strengthen:.the
aggl onerates of particles,formed in the extrusion step, and to nould them
into a spherical shape. The rolling may conveniently be effected by )
allowing the agglonerates to tunble in a-r8tating vessel, preferably a
cylindrical vessel. The screening step rempves over and undersized pellets.
It is conveniently perforned using two sieves with apertures defining the
upper and | ovRt"oseReFe@fpR} {rogeyoxpEnight. THee ftemPeRgtage Bagnphes adipstad ate

the inventionto Boanpics én&’r@Bﬂfﬁ}d:@EhDénEOEBicP( (ah H)epaé Hdded &fe:a.n.m rrpure
sour ge of conpound 1 - met ho ni t r Qi ndol - Irretsh)é

X _
<benzoate (pre §sag e§ qrﬁéﬁ ?&?‘t&h%l eTgEd"fly‘E'Pr%Z’aBl 4S9°

convferted i né e&C talna §tineedciat bya tHomat rremeh Mﬁd&a&ﬂ]f&@@go&gﬁl was hyiéhoxi de.
. The free aci t conv. ed, ,nto _the ac or, y treatment w
“t hi onyl chl or| e r ga‘&ghlﬁ Mt%’aﬂ’ewaﬁ%eaﬁg %"' fﬁl obi 5 g s JEhEFF Tgﬁﬁt‘ﬁfd
o-t ol uenesul pimrtam gkexti step.chl oronet hane in the presence of 2.2 equivalents .
of 4-di met hyl am nopyridine to afford t.he di net hyl am nopyridi ne salt of
4- (1- et hyl - 5-ni troi ndol - 3-yl net hyl ) -
- 3- et hoxybenzoyl - 2- met hyl benzenesul phonam de. A solution of the

di met hyl am nopy 4k & S8hto ©f
4- (1- met hyl - 59% trr o‘:hﬁadol ? lmpu%e com%ound Illoxybenzoyl 2- met hyl benzene-

sul phonam de (30 g) in 2- rret hoxyet hanol (130 mM) and concentrated sodi um

hydroxi de |iquor (3. 26'051 wao@wmdof and Hdue§ede Ryegan ,f kefleneOfddindl NI
10% pal | adi um on char of a 6 iV@t gr wet paste) The m xture

hen stirfedoones an%ﬁfp‘gbeﬁfeé?ﬁ% ames), erst skowly, heateds 5
hour Ss. The m ¥ We€liwaandhdd oili (05 leumes) of distillate were collected to

remove most of the released water. The mixture was heated under
reflux for one hour (88-90 °C) and was then cooled to 10-15 °C. After
stirring for three hours at 10-15 °C, the solid was filtered through a
glass sinter and washed with a 2:1 mixture of toluene (80 ml) and
ethyl acetate (40 ml). The product was then dried to constant weight
on the sinter to afford 53.2 g of dry compound 1 (yield 91.5%).

¢) Preparation of form X

The product of step b) (30.0 g, 0.0521 g mol) was dissolved

in acetone (150 ml) and water (4.7 ml) by geptle heating to reflux,

o and the solution screened through a sintered glass funnel. The
filtrate was heated to boiling and 90 ml distillate collected.
Toluene (120 ml) was added and a further 75 ml distillate collected.
More toluene (12Q ml) wvas added and an additional 75 ml distillate
collected. After heating for a further 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%).



t hrough di atomaceous earth, and washed through w th 2-net hoxyet hanol ¢37.5
m-). To the conbined |iquors was added cycl opentyl chloroformate (9.2 m),
and the m xture allowed to stir under an -9- atnosphere of nitrogen
overnight. The tenperature was then adrué?ed to 30-[err], and 0.8M
hydrochloric acid (68 m) was added over 20 m nutes with vigorous
agitation. _The nixtur% was then cooled to 15-20 [err] and stirred for one
hour. The t was then filtered off, washed with water and
dried at [err]. It was then used in the next step. b) Trituration of '

i mpure conpound 1 6 of t:he produ ste t.ol yene i
m (4 volunes) and Oi‘ﬂ;‘? a%iggtggeprféﬂc?ﬂ"f( it% %r Snlv% g%owdyage"gt e??o
reflux and 88ted webe Echuotedms)a(ﬁOOdmktnelalcai@ \ﬁéask.coll'heoltmlure) wasolven nost

of the rel eﬁéfgd\'\m%%e ﬁl?%lg{”fé)t: gﬁ\ftegeaérﬁfi Qdﬁ{enr gi‘.l’:égﬁe{loét Qr?eS@mE

(88-[err]) and was er stirrin ree fiours
at 10-[err] thraugh gmaaomousleaanrtédpadnoougtglasglmem#ﬂrsptbmdmweﬁwmth

a 2:1 mxtupe QlackPb'e18sik 80THL)51%§12 ﬁ{ahghn@eqe&a}@ wﬁéﬂemmﬂmﬂ%w% was

then dried to constant _weight on the sinter to af

conpound 1 etmg 680 sy a‘@) "F’F%‘bé?’a‘tﬂrbn The FGFH‘)@dTFréq‘tﬁdeH%’Ee G\h"%tep b)

(30.0 g, O.9bred i®la wiér %@ﬁcwagptdauaaaélgnao(ﬂcﬁanméamd(lfm ﬂﬂ.)(vfhs7 )

b tle h eflux, and e solution.,s¢reened fhrou I nt ered
o age"t unnosaded ey fibp gl | ThE ithte AR (R At obTRat  dPs thER: o

col | ect ed. I@ﬂ»idﬂJyecf)éls&@miéedwasdeeﬂtmdwas ftheh hevoléd td 20i 3¢ |dv|e&t6he

col | ected. - \bre Lol uene {1300 hdutP. 50 Adnd el 22h. 73nd
product was washed with water (60 -ml), drled-as far as possible on the

o
| sinter and then dried in an air oven at 60 °C (max.). The yield of
form B was 30.0 g (97%).

It has been found that the drying conditions for form B must

be strictly controlled in order to prevent loss of water.

Preparation of Form A

Form B prepared as described above (15.0 g) was placed in a
500 ml round bottomed flask which was then evacuated on a rotary
evaporator at 20 mbara. The flask and contents were then immersed in
an oil bath preheated to llé °C, and slowly rotated at this -
temperature for 6 hoﬁrs. The mass vas broken up on cooling to afford
form A as a white powder.



coll ected. After heating for a further hour at reflux, the mxture was
cooled to 15-[err], and the product collected and washed wi th tol uene (2x30
m). The yield after drying on the sinter funnel was 29.5 g (98.3%. -
10 - Preparation of FormB 30.0 g of the-ptbduct 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 screened at 45-[err]
through a di afxampdechis earth pad on a glass sinter directly into a 500 n
reaction fl asgharhe 4081 tiloal o MFo2mVESuddabld fon adminhistraaiomdyt ene
(60 id) and s - fquirds were then stirred in a water
-bat h at. appr X34 : and water (120 m) was added over five

m nutes. The mixture oiled out at first, but then rapidly crystallised. The
"mxture was then cooled.to [err] over oneo%, stirred for two hours at
“15-[err] andtHYF FR5°9¢8% The product was Washed with water (60 m),
dried as far ekeizoasidle on the sinter andOi®len dried in an air oven at
[err] (max.) ... i was 30. 979 . It has been found that
t he drying co'ﬁﬁll‘{}’leig%éﬁ*"grf? %{O%E@%ulest be s???c ly controlled in order to
prevent | oss ¢éhlmab&iuorcapzomatibn of Form A Form B prepared as descri bed
above (15.0 gh; W& rBhPERGrddktRanf0 M roungoby toned flask which was then
evacuated on a rotary evaporator at 20 nbara. The flask and contents were

t hen i mer sed(Fhl%ﬁfg'ilQrOBa?‘PP'bF%heat ed to [err] , and slowy rotated at

this tenperat g ghi2bt bt d2@UiSroethdee Mass was4bfgpken up on cooling to afford

L/.

(chlorofluorocarbon 114)

Oleic acid, and then micronised active ingredient were added to a tank
containing the trichloromonofluoromethane. The mixture was then
homogenised and transferred into an aerosol canister. A valve was
then crimped onto the aerosol canister, and then the remaining
chlorofluorocarbons were introduced into the canister through the

valve.

Comparison of the Stability of Form X in an Aerosol Formulation with

that of Form A

Compositions compriging form X or form A were prepared as
ku/ described in Example 2 and étored at various temperatures and humidity
levels for 1, 3 and 6'months. Samples of the materials were then
sprayed onto a micrbscope slide and examined under a microscope. The

results are summarised in Tables 1 and 2.

Samples from each stability test were also studied by

cascade impaction. The results areé summarised in Tables 3 and 4.

The results of these comparative tests demonstrate the

superiority of form X over form A in an aerosol formulation.



formA as a white powder. - Exanple 2 ‘Phar maceut i cal Conposi tion of For”m
X-suitable for admnistration by a netered dose inhaler Active ingredient

0.02g deic acid 0.01g Tri chl or omonof | uor omet hane
4.97g (chl orofl uorocarbon 11) Dichl orodi¥2 wor onet hane 10. 59
(chlorofl uorocarbon 12) Dichlorotetrafl uoroethane 4. 5¢g

(chl orofl ucg ocay bgn 114) deic acid, and then m cronised active ingredient.
wer e added k containing the trichlorononofl uoromet hane. The ni xture
was then hd@mageaiandcah Conposisfion el Foh X 30i 6H1eSHr %aﬂiﬁsft&atfod/% Vg was
then cri rrpedtontg ;t he agrzso cantster, an en € 1€ U
chl or of | uor a oduced | nt o the canister thr ough t he val ve.
Conparison of the Stability of Form X in an Aerosol Fornulation with that
of Form A s risin formXo formA were prepared as

QQ;’FEQ %I,;?chle%‘%”p 9 Q% prep

described in and stored at vario terrperatures and humdity
| evel s for Sgrbstaahdrbomehs Sanples of O.Régmaterials were then sprayed

onto a m crmgmo%hmugpgn@gﬁggéned under o gam croscope. The results are

summari sed in_Tables 1 and 2. npl es from each stabllltytest were al so
st udi ed by @Béﬁ%ﬁfé“PﬁMPP'@)rﬂl)The results are summarised in Tables 3 and 4.
Dichlorodifluoromethane 13.0g

(chlorofluorocarbon 12)

The composition was prepared by a method analogous to that described
in Example 2.



The results of. these conparative tests denpnstrate the superiority of form

X over formA in an aerosol formulation. - 12 - Exanple 3 Pharmaceutica
Conposition of Form X suitable for adm nistration by a netered dose

i nhal er. Active ingredient - 13 ~0.02g Sorbitan triol eate

0: 04g Tri chl or ononof | uor onet hane 7.Qg (chl orofluorocarbon 11)

Di chl or odi f | uor onet hane 13. ch] or of | uorocarbon 12) The
conposition was prepared by a net hod angﬁgg83£ to that described in Exanple
2. - 13 - Table 1 Mcroscopic Cbservations of Metered Dose Inhaler
;Fornmdgat|§n1 P&iéﬁ%&ﬁb&&égb%Eé¥¥%t§8£§“Jf'ﬁ&%%red Dose Inhalgghrgriﬁiékiéﬂ %ﬁnForm X
Char act eri st i es—tnartrat gy ety StTar+Hie

irregularly shaped particles which are'<5[err]; sone aggl onerates (up to

12.5[err]) of sidiese PaHdikebes [err] 1 nontBarijcle Characteristibl

Initial Highly crystalline irregularly
shaped particles which are <5um;
some agglomerates (up to 12.5um) of

these particles

. 5 °C
~ 1 month NC
3 months _ NC
6 months NC
RT
1 month NC
3 months NC
6 months NC
30 °C/80%RH
1 month : NC
3 months o NC
k_/ 6 months NC
40 °C
1 month o NC
3 mopths NC
6 months . NC
NC = no change
RH = relative humidity
RT = room temperature



3 nonths °= | NC 6 nont hs ' - NC RT. 1 nonth:

NC 3 nonths - : NC 6 nont hs S NC [err] /80RH 1
mont h _ NC 3 nont hs - NC 6 nonths :

NC [err] 1 nonth . NC 3 +nd#ht ks NC 6 nont hs
NC NC = no change RH = relative humdity RT = roomtenperature - 14 -
Table 2 Mcroscopic Cbservations .of Metered Dose I|nhaler Fornulation of
Form A Storage conditions ' Particle Characteristics Initial
needles [err] 1 nonth T4aedpes 3 nont hs _
needl es 6 nont hs | neeleRT" | N

Microscopic Observations. of Metered Dose Inhaler Formulatlon of Form A

Storage conditions _ * Particle Characteristics
Initial needles
4 °C
1 month ' needles
3 months needles ,
)
6 months o needles
RT
1 month _ needles
3 months needles
6 months needles
30 °C/80%ZRH
1 month needles
3 months needles
6 months needles, rods (many; up to 20x6b0um)
40 °C | _ | ~ o’
1 month needles, rods (only a few; up to
6x173um)
3 months needles, rods (more; up to 15x289um)
6 months needles, rods (many; up to 20x150um)
RH = relative humidity

RT

room temperature



1 nonth : needl e's 3 nont hs needl es 6' nont hs

needles [err] / 809&RH 1 nont h- needl es 3 nont hs
needl es 6 nont hs _ needl es, rods (nmany; up to 20x600[err].)
[err] 1 nonth ) needl es, rod3 Tonly a few, up to 6x173[err])
3 nont hs needl es, rods (nore; up to 15x289[err]) 6 nonths
needl es, rods (many; up to 20xI50[err]) RH = relative humdity RT = room
tenperature - 15 - Table 3 Summary of Cascade | npaction Results for
"Metered Dose | nhal er Product Containing Tablen3X Storage Condition .
MVAD\[ err ] GSD Initial 3.94
:1.67 [err] 1 nonth 3. 60 1.95 3 nonths
3.60 1. 68unfmapnéfCascade Impaction Results for Mgter@ed Dose
1.53 RT 1 ont h - Inhaler Product éog¥gininggform X 1.78 3 nonths .
~3. 53 1.66
Storage Condition - ' MMAD (um) GSD
Initial ' 3.94 1.67
5 °C
1 month 3.60 1.95
~ 3 months : 3.60 1.64
- 6 months . : 3.16 : 1.53
RT
1 month 3.64 1.78
3 months 3.53 1.66
6 months 3.67 1.62
30 °C/80%RH R
1 month 3.74 1.89
3 months o 4,25 1.75
6 months _ : 3.98 1.66
40 °C :
1 month 3.73 1.89
3 months 3.76 1.64

6 mopths 3.67 1.62

MMAD = mass median aerodynamic diameter
GSD = geometric standard deviation
. RT = room temperature '

RH = relative humidity



fonths = | 3.67 1.62 [err]/809%RH 1 nont h

6 |
3.74 - 1.89 3 nonths _ . 4. 25 .
1.75 6 nonths ' 3.98 : 1.66 [err] 1.nonth
3.73 1.89 3 nonths - 16 - 3.76
1.64 6 nonths : 3. 67 : 1. 62 MVAD = mass
nmedi an aerodynam c di aneter GSD = geonetric standard deviation RT = room
tenperature RE = relative humdity - 16 - Table 4 Summary of Cascade
| npaction Results for Metered Dose | nfpgb®s 4Product Containing FormA
St orage Condition MVAD [err] GSD | ni gl
2.00 1.82 [err] 1 nonth ' 1.45 ' ‘
1.95 3 nonths Summary of Cascade Impaction3Results for Meteded/DoSe nont hs
1.70 1.81 RT 1 MRALY. o raind . 1.70
1.87 3 nonths . L EQ Produqtqugéglnlng Form & 1.77 6 nonths v
1.80 1.85
Storage Condition MMAD (um) GSD
Initial : 2.00 1.82
4 °C :
1 month 1.45 1.95 -
o "/
3 months 1.32 : 1.74
6 months 1.70 1.81
RT
1 month 1.70 1.87
3 months 1.53 21.77
6 months 1.80 : 1.85
- -30 °C/80%RH - .
1 month ' 1.76 1.77
3 months : _ 1.57 1.80
6 months _ >>9.0 —_—
\o/
40 °C
1 month - 1.41 1.76
3 months : 1.70 . 1.84

6 months >>9.0 —

MMAD = mass median aerodynamic diameter -
GSD = geometric standard deviation

RT = room temperature

W

RH = relative humidity



[err]780%RH 1 nonth 1.76 - 1.77 3

months - .. 157 1.80 6 nonths
>>9.0 [err] 1 nonth : 1.41- "1.76 3
mont hs _ 1.70 - 17 - 1.84 6 nonths
>>9.0 MVAD = mass nedi an aerodynani ¢ di aneter GSD = geonetric standard
deviation RT = roomtenperature RH = relative humdity - 17 - Exanple 4
Tabl et For nul _sxam_ eof Form X Granul ating Materi al _
mg/ tabl et Act ipyg) dgbeflilaRion of Form X . 20 Croscarnel | ose
sodi ym, _ 5 Potyvi nyl pyrrolidone *
*4 Mcrocrystalline cellulose 74 Lact ose
50 Purified watfulla@ing Makekidan OfigFiabdkt Bl end Materi al
Dried mlled granulation . 153 Lact ose
v20 Croscarnel | ose sodi um 5 Mcrocrystalline
cel l ul ose Active ingredient 20 20
Croscarmellose sodium 5
Polyvinylpyrrolidone o4
Microcrystalline cellulose 714
Lactose ' S0
Purified vater for injection 98
— . .
Final Blend Material
Dried milled granulation 153
Lactose _ 20
Croscarmellose sodium 5
Microcrystalline cellulose 20
Magnesium stearate 2
The ingredients of the granulating material are wet granulated. The
granules are then dried and milled. The dried milled granulation is
then blended with the other ingredients of the final blend mixture and
1 compressed into tablets.
Example 5
Treatment of micronised form X to improve its flow characteristics
Form X was micronised to pro@ucé a powvder consisting of at least 982
- by weight of particles having a diameter of less than 10 micronms.
N 30g of the powder was then placed in one heap on a brass sieve having

an aperture size between 210 and 500 microns. The powder was then



Magnesi um st ear at e 2 The i ngredients of t he
granul ating material are wet granul at ed. The granules are then dri ed and
mlled. The dried mlled granulation is hhen bl ended with the other
ingredients of the final blend m xtur e 3 d-conpressed into tablets. Exanple
5 Treatment of mcronised formXto i rrprove its fl ow characteristics Form X

was i cronigg e vvder t| n | east ,98% by ght of
particles ha\gllgurflte(a Pﬁdpo% i:it te}% ur§s ?‘I r% {0y v@r'(ﬁ“f'é‘g 3oyradp ??‘Fesﬁﬁﬁdder was
t hen pl acedalmtmnbnhﬁﬁap Bre ®xbrudagestluse fhrmedgasinthepeplaced iitoe absdnsmen
210 and 50Q,pidd @03ss égg powder was then- -18- extruded through the \_J
apertures of the sievé using a stainless steel palette knife. The
extrudate thus formed was then placed into a screw topped glass jar. The

glass jar wRe g1hes jCH:aQEE’ mnt pla%eaeén Qfo EO%A@BE ﬁaﬁbf 5?’6 rRiated at

100rpm for between nd m nut es. is thus were then

si eved thr Sﬁb?ltegnaééé)oﬁp‘ﬁ rf(?l’l' E?'é’(?@naﬁ‘ldmﬁhéﬁ’] “&HEES%F‘mTB‘F s eeﬂelets hthus

fraction r€bmicicdend thes sizdedi mr@agislaeavsswwagoﬁ haevetnidr eRePa0gsgt . The
soft pellets thus, rodu& were free fl dust free. :

vv| n anﬂ5 el.ativel y
Foviever ¢ hELHY BieY BSHRR TFERINER o0 be] 150G HGFOR [S1AYHREADE ik
back down tequiredpprudacts or | gi nal parti cI e size distribution. This
indicates that the pellets are suitable for use in a nultidose dry powder
inhal er that utilises volunmetric nmetering to neasure out the doses.
The soft pellets thus produced were free flowing and relatively dust

free. However the pellets when sheared, for example in a twin
impinger, broke back down to the powder’s original particle size o/
distribution. This indicates that the peliets are suitable for use in

a multidose dry powder inhaler that utilises volumetric metering. to
measure out the doses.

£



-19- CLAIMS 1. . A physical formof N-[4-[5-(cyclopentyloxycarbonyl)-
am no- 1- met hyl -i ndol - 3-yl net hyl ] - 3- met hoxybenzoyl| ] - 2- net hyl-benzenme=—

sul phonam de substantially free of other physical for

crystalline, has an X-ray powder diffraction pattern iﬁ“ W‘“ “‘naks
occuring at 2[err]=8.1, 13.7, 16.4, 20.5 and 23.7 an ared Spectrum
(0.5%in KBr) having sharp peaks at 3370, 1670, 1525, 1490, 1280, 890, 870
and 550 [err]. 2. A physi cal form..gl-

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

am nck_;— met hyl -i ndol - 3-yl met hyl ] - 3- met hoxybenzoyl ] - 2- net hyl benzene-

sul phonam de ¢laxIMSat | east 90% by weight free of other physical forns,

which formis crystalline, has an X-ray powder diffraction pattern with

specific peaks occuring at 2[err]=8.1, 13.7, 16.4, 20.5 and [err] and an
Tnfra-red spetirum (0AcphysicaBriormaod MNgl4&HAr fcysdopentyloggagboyd)o, 1525,

1490, 1280, 88&::08?%&391515;%1 J,’yimet?tyl]-S-Mmﬁyﬁgﬂﬁyi?lz-fm@wmenzene-
N-[4 [ 5- (cycl opent yl oxycar
am no- 1- met hyPuiphgaamt ﬁyﬂmﬁm ﬂéﬁferteﬁoe&ssh%yws%twbewéhefom is

sul phonam de, ciy¥tabl i, nhas aﬁry&hylﬂdwaer diffradtidn rpitteen et th Bpeti iy i on

pattern with specific peak Il rr 2

[err] and an P%ﬁﬁ‘as’?cé{fqgﬁe%t'?ﬁ%"(l@. ' P @Er)i%gv ‘baéhg ﬁgeﬂkéngfa'ﬁ
1670, 1525, 14;9&,1:1'&1&&@,.53%, KEE’)OhavihQSEHm{pepea}ks ab B3I 0pel 6700 g1 5255, n14965
above [err]. 0 R4Sk fbrm of N-[4-[5-(cyclopentyl oxycarbonyl) -
am no- 1- met hyl - rfdo? ’3 met h ﬁcg met hoxybenzoyl ] - 2- net hyl benzene-
suliphonani de, Whl ch form is crystalline, has an X-ray powder diffraction

pattern with gpecifi cmgﬁyﬁcgpmrﬁ | gl’-(&yc&oﬂentﬁo:?ycal‘ﬁor&l)m -5 and

Lerr] and an L ofi?: ety PSS %.E:ﬁyii‘- HdFbensbyl ] -2-nethylbenzene-
sulphonamide when at least 90% by weight free of other physical forms,
vhich form is crystalline, 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 550 em™ L.

3. A physical form of N-[4-[5-(cyclopentyloxycarbonyl)-
amino-1-methyl-indol—3-y1methy1]-3-methoxybenzoy1]—2-methy1benzene—
sulphonamide, which form is crystalline, 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 550 cm'l,
and a melting point of above 190°C. .

4. A physi(:ai form of N-[4-[5-(cyclopentyloxycarbonyl)-
amino- l-methyl-.indol-B -ylmethyl]-3-methoxybenzoyl]~2-methylbenzene-
sulphonamide, which form is crystalline, has an X-ray powder
diffraction pattern with specific peaks occuring at 26=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 550 cm'l,
and having a melting point of about 200 C.

&



sharp peaks at 3370, 1670, 15'25, 1490, 1280, 890, _870 and 550 cni, - and

havi ng_a nelting point of about 200 C -20- 5. A physi cal form of
N-[4-[5- (cycl opentyl oxycar bonyl ) ani no- Jl“’l"uuum" III I“II'

1- met hyl i ndol - 3-yl et hyl ] - 3- met hoxybenzoyl ] - 2- rret h nam de
having an infra-red spectrum (0.5%in KBr) substantlally as 'shown *i n Fi gure
1 herein. 6. A physical form of

N-[ 4-[5-cycl opentyl oxycar bonyl ) am no- _

1- net hyl i ndol - 3-yl et hyl ] - 3- net hoxybenzoyl] 2-met hyl benzene sul phonami de
having an X-ray powder diffraction pattern substantially as shown in figyre
4 herein. 7. A process for the preparation of a physi cal form of s

N-[4-[5-(c clopenty C o] I-|nd nmet - 3-

,rre% ho£<yb(en dyl | - 2- %Pﬁif%@g g‘ﬁ@%ﬁf‘ﬁﬂgﬁaﬂ pﬂ'é"fﬂ ¥h aBﬁ'é" “of claims
1 to 6, whilehethykindode3-ylmetiyl) l-ngnethexgzhenzo;df] -2-methylbenzene- o
N-[4-[5-(c 0 ol

me'E hoxyben)zégjillfiﬂ%‘ﬂg'wde Exf%{g;%gﬁggﬂ#gn%v&g wnggse uge%r{éf't@h

reduci ng tRé n@@ﬁg‘!we rkereinant sol uti on by evapor ati on, addi ng

tol uene and further reducing the volume by evaporation. 8. - A process

as clainmed.in claim 7, wher t he,_so
N-[ 4- [ 5- (cfel opent y B}ZWEOERFF) ﬁfn%'ni ﬁﬁéﬁﬁﬂ”ﬁﬂ@?‘?@%ﬁﬂ)@yﬂﬂa-
met hoxy benegéthyPimdalRy+yimerierlq s snethorybereoyl] - phiethyHstnlnd r i t ur ati on of

ol - y1 BHBRARL befing g REeF %%%?ﬁéf%&ﬁiﬂ%géﬁ e T

m xture of ag dhmdmﬁﬂgm9lhménat e. o

7. A process for the preparation of a'physical form of
N-[4-[5-(cyclupentyloxycarbonyl)émino-1-methyl-indol-3-ylmethyl]-3-
methoxybenzoyl]-2-methylbenzenesulphonanide as defined in any'one of
claims 1 to 6, which comprises dissolving a source of -
N-[4-[5-(cyclopentyloxycarbonyl)amino-1-methyl-indol-3-ylmethyl}-3-
methoxybenzoyl] -2-methylbenzenesulphonamide in hot ‘aqueous acetone,
reducing the volume of the resultant solution by evaporation, adding
_toluene and further reducing the volume by.evaporation.

8. A process as claimed in claim 7 wherein the source of
N-[4-[5-( cycldpentyloxycarbbnyl)amino- 1-methyl-indol<3-ylmethyl]-3-

. methoxybenzoyl]-2-methy1bénzenes_u1phonamide is obtained by trituration -
of an impure source of N-[4-[5-(cyclopentyloxycarbonyl)amino-1-methyl-
indol-3-ylmethyl]-3-methoxybenzoyl] -2émethylbenzenesulphonamide with a
hot mixture of toluene and ethyl acetate. |

B



-21- 9. "~ .A pharnmaceutical conposition, which ¢ aI
formof N[4-[5-(cyclopentyl oxycarbonyl)am no- 1-net hﬂm"lwmﬁﬂm”g ﬂ"T

met hyl ] - 3- met hoxybenzoyl | - 2- met hyl benzenesul phonam de*asc ¢

tal medsi nx any one

of cl-aims 1 to 6 and a pharnaceutically acceptable carrier. 10.
phar maceutical conposition as clained in claim9, which conposition i s
suitable for adm nistration by a netered dose inhaler, and conprises a

pharmaceutically acceptable propellant. 1

A phar maceuti cal

conppsition as clainmed in claim10, in which the propellant conprises
tric rof | uor onet hane, dichl orodi fl uoronet hane, dichl orotetrafl uoroethane

~or 1,1,1,2-tetrafl uorne;mmaceutical composAt Do anfauhbﬁpﬂiseeraogayﬂdam as
clainmed in e| her tch‘a ;nol#] 10|al 11 vvhbch furi ﬁ tg'ginﬁ"%?’ e or m)re
“ingredients sé’lrgc? (ST’%FI opel °x%ct?lt PRl apinoslzng &z PN,

“A phar maceut |mhy1:]e-r3pmltmhemytl -Ri-methyilbenzepesulphohamildei as c1Qimedd iR | n

whi ch the ne

(cycl opentyl gd%ycar ony %q')r% no- I?‘ﬁ% qfhﬁgﬁ?&gkﬁir}éy h%/ﬁc]eyggble carrier.

met hoxybenzoyl ]
m crons. 14. ip.

- 2- et hyl benzenesul phonam de is in the range of from1 to 50

A D"Blfaﬁf&&ftléﬂ csnepmei&d Q8 @Faiﬁé&“i'ﬁeélii'ﬂn 9' i3 i n

whi ch th d 14-15-
tyonr by PR Sh i Ande £ ShblatRbratian ot AGiseR pep. izbater,
15.

net hyl benzenemd| péwprasesia pharmacéirdcallyyaceéptabbenpropellhfitini crons.

A pharmaceuti cal

conposition as clainmed in claim14 in V\/mch t he nean nass

aerodynam c di aneter of N-[4-[5-(cycl opentyl oxy-
ca{bonyl - ani rid-1- net hi| phiarmageugicalnsompdsitBomes hobaibed doyclaim i@ Hypl -

benzenesul pho/hagh Ael prdpe1ilit comfidses trieMoroffuctolbMaR8S-
dichlorodifluoromethane, dichlorotetrafluoroethane or
1,1,1,2-tetrafluoroethane. '

12.

A pharmaceutical composition as claimed in either claim 10

or claim 11 which further comprises one or more ingredients selected
from oleic acid, sorbitan trioleate and lecithin.

13.

A pharmaceutical composition as claimed in any one of claims

10 to 12 in which the mean mass aerodynamic diameter of N-[4-[5-

(cyclopentyloxycarbonyl)amino-1-methyl-indol-3-ylmethyl]-3-

methoxybenzoyl] - 2-methy1benzenesulphonamide is in the range of from 1
o ~ to 50 microns.

14.

A pharmaceutical composition as claimed in claim 13 in which

the mean mass aerodynamic diameter of N-[4-[5-(cyclopentyl-
oxycarbonyl)-amino-1-methyl-indol-3-ylmethyl] -3-methoxybenzoyl]-2-
methylbenzenesulphonamide is in the range of from 1 to 10 microms.

15.

A pharmaceutical composition as claimed in claim 14 in which

the mean mass aerodynamic diameter of N-[4-[5-(cyclopentyloxy-

carbonyl-amino-1-methyl-indol-3-ylmethyl]-3-methoxybenzoyl]-2-methyl-
benzenesulphonamide is in the range of from 1 to 5 microns.



-22- 16. © . A pharnmaceutical conposition as clainmed in auyvﬁe—ei el ai s
10 to 15 in which N-[4-[5-(cycl opentyl oxycar bonyl}3

i ndol - 3-yl met hyl ] - 3- met hoxybenzoyl] - 2-net hyl benz ﬂmm,ﬂ;mwm lLS) pr esent
in the range 0.01 to 10% by wei ght. 17. A phdr nticeut ircals cerposi tion
as claimed in claim16 in which

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

nmet hoxybenzoyl | - 2- net hyl benzenesul phon,a%”g'_de is present in the range 0.03 to
2% by wei ght. 18. A pharmaceuti cal conposition as claimed in claimJl17
in which N-[4-[5-(cycl opentyl oxycarbonyl)

am RO 1bm9tth: -indod ph aﬂtn)dﬁehﬁwa]l composition as claimed in. any one of claimg o
met hoxybenzqy t onam.de i s nge to
1% by wei gizjri3 %ég {m"m %?Gii?{jﬁsz?%g(??e#gggx%ﬁ“go%ﬁi ceut | A ilcorrp05| tion
as cl ai ned indoh-r:yyhmthyl]-d—meﬂmxyﬁemylﬂmwlbmes@@homdeoii Oong of
N-[4-[5-(c y 0, ) 1R Ot | -i ndol .- 3-yl net hyl ] - 3-

met hoxyben %iﬁ:nw t?’% f%{gr%zg%delsﬁ dgn%éﬁw A unit aerosol dose
of a pharmaceutical conpositi-on as cI ainmed in cI aim19 which conprises 0.02
to 1.0ng C’f17N' [4-[5 (pﬁlfﬁé%‘eutical co ({osition as claimed in claim 16 in which

pentyl oxycar -| n _ ‘Tetgﬁio&%f’ir%{)?g“%&‘ gio

| ) am_no
2- net hyl be&éﬁﬂéﬂﬁ%‘?&?ﬁ?ﬁe rbony
phar maceut imeghoxybenasil] - Dmethylheazeredulphonhnida 26 piesent donthe sesge). 05 t o

0. 6nmg of g[é%nrgﬂ %zfybg 9e ght.

pentyl oxyc AmMonas 1B et hyl -i ndol - 3-yl nmet hyl ] - 3- net hoxybenzoyl | -
2- met hyl benzenesul phonam de. 22. A pharnaceutical conposition as

claimed injgny one prhﬁi:ﬂd@atﬂ&lt Conpbsi PidnOHAP 13t 1Wi dMaia TRHAr G cHOSe
| nhaler. N-[4-[5-(cyclopentyloxycarbonyl)amino-1-methyl-indol-3-ylmethyl]-3-
methoxybenzoyl]-2-methylbenzenesulphonamide is present in the range
0.05 to 1% by weight.

19. A unit aerosol dose of a pharmaceutical composition as
claimed in any one of claims 10 to 18 vhich comprises 0.01 to 2.0mg of
N-[4-[5-(cyclopentyloxycarbonyl) amino-l-nethyl- indol—3-ylmethy1] -3-
methoxybenzoyl] -2-methy1benzenesulphonamide .

20. A unit aerosol dose of a pharmaceutical composition as

claimed in claim 19 which comprises 0.02 to 1.0mg of N-[4-[5-(cyclo-
pentyloxycarbonyl)amino-1-methyl-indol-3-ylmethyl] —3-methoxybenzoy1] - o/
2-methy1benzenesulphbnamide. '

21. A unit aerosol dose of a phariuaceﬁtica_l_ composition as
claimed in claim 20 vhich comprises 0.05 to 0.6mg of N-[4-[5-(cyclo-
pentyloxycarbonyl)amino-1-methyl-indol-3-ylmethyl] -3-methoxybenzoyl]-
2-methylbenzenesulphonamide.

22. A pharmaceutical composition as claimed in any one of claims
10 to 21 in combination with a metered dose inhaler.

2t



-23- 23, " . A physical formof N-[4-[5-(cyclopentyl oi(mc.ar hon

am no- 1- net hyl -i ndol - 3-yl met hyl ] - 3- net hoxybenzoyl ] - 2- “Hﬁmﬁ EIM' |lll
rm

sul phonam de as clainmed in any one of clains 1 to 6,
of soft pellets consisting of an aggl oneration of partlcl es, at |east 90%
of which have a dianeter of |less than 10 m crons, which pel I ets have a
dianeter in the range of from50 to 900 m'crons 24. A physical form
of N-[4-[5-(cyclopentyl oxycarbonyl ) -

am no- 1- met hyl -i ndol - 3-yl net hyl ] - 3- net hoxybenzoyl] 2- et hy| benzene-

sul phgnam' de substantially free of other physical forns, V\:hl ch formis
*crystalline, 23|as an & physizaddformdof IN-36¢ | S>Tcpeliopiitylokiydarbofigly- C peaks

Speot rum (0. B ’j' B R ﬂé@aﬁ%—""”&&%’m@@?oﬁ%&i aer%%%e- 1280,

890, 870 ands'élélﬂmpem as \@ladhed dni anyt bee fafr claimssbfto felvhéch toai tie g of

an aggl omer agh@N o2l sdt V\g?%h eﬂ%tgt 5 toPQﬁJ %qm%fﬂiﬁﬁv e%ar =€ ri%%f at rom 50

| ess than 10_m crons,
to 900 mi croh€asty80% ‘of vhick Eﬁ% acaimﬁﬁmossleﬂ%thw 10rmigrons; whieh m 23 or

cl ai m 24 whepelletseavdi ardtlanbtérl ih ehePhAgd 8fi Frob50 8 96U A€cFnsl." OM 75 to
250 m crons.  26. A physical formas clainmed in claim25 wherein the

di ameter of the pellets is in the range of from 100 to 200 mi crons. 27.
A physical f&&m as cIAaph)ss:ichih formhef Ne| & [B-268yclopentyiloxyechrbbryX)i-n t he

A physi cal { EROLAGSL fudbl- 3y Tnb AT KnelhSbERn - Tkl BeiRines ) o o
is_in the raﬁwheﬂawmnﬁmaﬂbimn freer ofi othep physical fomisysvivizh fommiss
clainmed in agyystaelfile,Chad @ B-*alyOpcietdiffraction 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,
11280, 890, 870 and 550 cm™l, which is in the form of soft pellets
consisting of an agglomeration of particles, at least 90% of which
have a diameter of less than 10 micronms, vhich pellets have a diameter
in the range of from 50 to 900 micronms.

25, A physical form as claimed in either claim 23 or claim 24
vwherein the diameter of the pellets is in the range of from 75 to 250
microns.

_ 26. A physical form as claimed in claim 25 vherein the diameter

of the pellets is in the range of from 100 to 200 micronms.

27. A physical form as claimed in either claim 23 or claim 24

3V

wherein the dial_nei:er of the pellets is in the range of from 200 to 500
microns.
28. A physical form as claimed in claim 27 wherein the diameter

of the pellets is in the range of from 250 to 400 microns.

29. A physical form as claimed in any one' of claims 23 to 28 in
‘combination with a dry powder inhaler.



corfbi nation with a dry powder inhaler. conbi nati on

claimed in claim29 wherein the dry povvder | nhal er m ll m “ma&llllses

vol unetric nmetering. 31. A process for obtaini | ai med

in any one of clains 23 to 28, which conprises ext rud ing ncroni “sed

particles of a physical form of

N-[ 4-[5-(cycl opent yl oxycar bonyl ) am no- 1- net hyl -i ndol -

3-yl met hyl ] - 3- met hoxybenzoyl ] - 2- met hyl pgpnzenesul phonani de as claimed in any
one of clainms 1 to 6 through a sieve having apertures with a diameter in-.

the range of from 150 to 700 m crons, rolling the extruded material, aridg
then screegpng the f QohBtha¥Péreasoélained in claim29rvdRessn frthe ddyepeudepar ation  ?

of N-[4[5(cyc|oet I - .
car bonyl ) adPhk ﬁ%?‘“‘%l %Bﬁ-@-sﬁf RALHYesTis BRYERIS&henzoyl | - 2-

hma*t hyl benzenesul phonam de substantially as described in Exanple 1 (c) ”
erein. gp&sﬁue S ' ' '

substanti aI Fy as he g"%&é@dﬁsg&l t?ggh'ﬁ?‘ re g?ﬁgg %i(;dig%&rqglxa | e tf?ereof.

34. Alpimss 2aato £8 rwhdth N:opnr{sys( extrudbes miceonised paxpigles of a

anm Bﬁbﬁéﬁéﬂ%i a'idf’éréo! | N Dys c}c )6h J1)amiiEs-yhbeRae DRdol -

t ant |y h d f
ey 35, 3-yimethyblnjspesoxybpTRost] - BERTOURRF e S RboRERL ”Cerf?f o
fC| ains 1 ][CinG @he e pRafais ]!)ytd Bethrongle 36 stbéve:lmving?apéiﬂ:ures with/a physi cal
ormas c any one o
of at | eas?i%% iﬂv&‘&hfaw %ﬁﬁf’%ﬁg@ aglﬁ%gﬂg’ QP gfﬂ‘gf Qﬁéggggﬁ@aﬁt |189

m crons. material, and then screening the rolled material. : \_)

32. A process for the preparation of N-[4-[5-(cyclopentyloxy-
carbonyl)amino-14methy1—indol—3-y1methy1]-3-methoxybenzoy1]-2-
methylbenzenesulphonamide substantially as described in Example 1 (c)

herein.
33. A pharmaceutical composition as claimed in claim 9
substantially as herein described vith reference to any example
thereof. ' '
34, A physical form of N-[4-[5-(cyclopentyloxycarbonyl)-
~ amino-1-methyl-indol-3-ylmethyl]-3-methoxybenzoyl]-2-methylbenzene-
sulphonamide. substantially as herein described with reference to o

Example 1(c).

35. A physical form of a compound as claimed in any one of
claims 1 to 6 when prepared by the process of claim 7. '

36. A physical form as claimed in any one of claims 1 to 6 in
micronised form cohsisting of at least 98% by weight of particles
having a diameter of less than 10 microns.

T

<V

37. The use of a physical form as claimed in any one of claims 1
to 6 for the manufacture of a medicament for treatment of asthma, hay
fever or allergic rhinitis.



37. The .use of a physi cal

for the manufacture of a nedicanent for treatnent of
allergic rhinitis. -25- 38. The use of a phy fKﬂHIHEd
in any one of clains 1 to 6 for the manufacture of a ne |eamenn *

ant agoni sing the action of |eukotrienes. FC36080AA 25JUL94

«25~

38. The use of a physical form as claimed in any one of claims 1
to 6 for the manufacture of a medicament for antagonising the action
of leukotrienes.

FC36080AA
25JUL94



