-1- PEHARMCEUTI CAL COMPQCSI TI ONS CONTAI NI NG BENZONESULPHONAM DES The present
invention relates to pharmaceutical agents. Mre particutarly, it relates
to a pharmaceutical conposition conprising a particular- p‘nysu;aT formof a
het erocyclic anide derivative and, to processes for the -prepdration of this
conposition. Clains to a process ffor the preparation of the é#acul ar
physi cal formand to another physical formuseful in the prg Eom& |
the first-nentioned physical formare the subject of a divisional

appl&?cat ion (GB 9418154. 2). European patent application publication nunber
EP- A2- 0199543 di scl oses certain heterocyétic am de derivatives which

ant agoni se the pharnmacol ogi cal actions of one or nobre of the arachidonic
acid netabolites knovvn as | eukot r| enes for exarrpl e and/or [err],

whi ch are known 2EBRYACEHTLCAL COMPOSTILS PALNANG BN : MIDES ), to

I ncrease vascul ar perneablllty and have been |an|cated I n the pathogenesis
of asthma and i nfl tion 1982,. 215, 1380-1383)
as well as of endoa"g{:eaer%?& k* vseélélﬁn ®: aé‘é,oo é?ug'll”ceutjc‘ébﬁgfﬁﬁ%ol Exp.
Ther., 198Bpr@YartilciQprind itr aeﬂmasctcshophmeeuﬁ,cammppﬂgamp et al.
Science, 1 3 . cjﬁgg d t treatnent of
di seases g§'\?§1ri%%9? eu%g%ﬁ%ﬁgg ar e9+l‘ﬂ ??grﬂa'?béfdga&?]c#%%&%h%&aﬁtgagom sm of
thei r acti @erivatiesiandd. t@@@h@ﬁ%&a@@s thecingparatiion ek &hps eccompbsidrighe

pul monary @i seisdes S P¥6dedds faétémaprémaéﬁsﬁeefm Bhi@lcHl £r wyaiéals and
certain inflamuatory di seases such as bronchitis, ectopic and atopic

eczemn, psBPTREPE toanqEer RRYSicad IRTmy peetid, i FReSRIAPAFatHWeaE dtheand
endot oxi ¢ anfbt-hantidhed FHy@LEaX Gt tdrenthe G0Bj&dt bihea lmtedspmpe! i ¢ anmi de

dexidat i ves 199543 is
N[ 4-[ 5- (c5E dlolﬁslﬁf %slggagsonw am no- 1- met hyl i ndol -

- 3-yl met hyl ] - 3- met hoxybenzoyl ] - 2- met hyl benzenesul phonam de. This
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

8’ and/or E4,
which are known to be powerful spasmogens {particularly in the lung),

metabolites known as leukotrienes, for example €, D

to ‘increase vascular permeability and have been implicated in the
pathogenesis of asthma and inflammation (see J. L. Marx, Science,
1982, 215, 1380-1383) as well as of endotoxic shock (see J. A. Cook,
‘et al., J. Pharmacol. Exp.-Therf, 1985, 235, 470) and traumatic shock
(see C, Denzlinger, et al. Science, 1985, '230, 330). The compounds

U/ are thus useful in the treatment of diseases in whlch leukotrlenes are
implicated and in which antagonlsm of their action is desired. Such
diseases include, for example, allergic pulmonary disorders such as
asthma, hay fever and allergic.:hinitis and certain infiammatory
diseases such as bronchitis, ectopic and atopic eczema, psoriasis, as
well as vasospastic cardiovascuiar disease, and endotoxic and

traumatic shock conditions.

One of the hetérbcyclic amide derivaeives disclosed in
—EP-A2-0199543 is N-[4-[5-(cyclopentyloxycarbonyl)amino-1l-methylindol-

-3—y1methyl]-3-methoxybenioy1]-2-methylbenzenesulphonamide. This
compound is described in Example 105 of the patent specification, and

will be referred to hereinafter as compound 1.



conpound i s described in Exanple 105 of the patent specification, and w Il

.. be referred to hereinafter as conpound 1. PH. 36076 -2- |In recent

clinical trials conmpound 1 has been found to be effective #ﬁ'%ﬂﬁ t r eat ment
of asthma when admi nistered orally to asthmatic patients. t Bility of
compound 1 to be effective when adm 2 stered orally is unusual and highly
desirable. The pharnmaceutical conposition used in the aforenentioned
clinical trials was not entirely satisfactory, and an inproved fornul ation
has been sought Inasecgnt chinivadctriads rcompaynd lciasi beerefoundcicolye a nunber
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o be o i ned. oun has been

sol ubi Iﬁ'\%“ﬁﬁgmggnﬁer'Ehi'lsaébf‘ﬁ%'ryePér@'!Pé’@ﬁdal teebe reffest brmvhaReut i cal
conposi ddministededbbeally iorwrusadlidiidshighlyodesdrableconpri ses conpound 1 in
the solid state. It has been found that conpound 1 can be obtained in the
solid state as a material having a range of different physical properties,
dependi ng upon tThe plarmaneutical cémposdtbmcnseddmithd afivtenshsiogednt | y .
treat ed,q;.fhi LhLty N b b e tq the fact that conmpound 1
can exics mlI?\L?mtrqga#' %aynasoﬁét p%?gféﬁr%géé%"acg?gyba%’? Srhgim&rom ch has poor
physi caforpudatian has dheennsoughtphyds odllfhe describedeinmoxiendetail ni xtures. -

It has drednberiv,’ @Unthtebads dlekhfl Gl pﬁmmﬁsngdeﬁowwgoivé'd’&'hhe solid

state have different bioavajlabilities, It I s unattractive to develop a
f or mul 25985 EQFS¥eRi dfFogposition to be obtained.

Compound 1 has been found to possess relatively poor
solubility in water. There has therefore been a need for a
pharmaceutical composition suitable for oral administration which
comprises compound 1 in the solid state.

It has been found that compound 1 can be obtained 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 can be obtained in mixtures. It has also been found that
different samples of compound 1 in the solid state have different
bioavailabilities. _ . ~’

It is unattractive to develop a formulation containing a
mixture of physical forms of a compound that have different
bioavailabilities, especially vhere one is physically unstable,
because the effective dose of the compohhd cannot be properly
controlled. There has therefore been a need to find methods for
preparing physical forms of compound l.-Substantially free of other
physical forms. '



m xture of physical forns of a conpound that have different

bi-oavail abilities, especially where one is physically unstable, because the
ef fecti've dose of the conpound cannot be properly controll ed. pElBgog6has
therefore been a need to find nethods f,or preparing physical formnms of
compound 1 substantially free of other “physical forns. PH. 36076

Met hods- for preparing three physical forms of compound 1 substantially
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third of t hree forns, referred to herel naft form A, has been found
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nmet hod fro orm wer e t'o contain varyi ng
f rom about temsist @omareci%tbyfm ghin thaspxesence nf wetesht Shizmmopenty 1.
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oral adm nistration nprises conpound I n one

subst ant i ai® yp spbid GP“‘BQSHéli%h)b:ﬁcé‘a#e fgé'Pﬂ‘Blat\fvﬁPc#P"@éHﬁ%sﬁ i se jof ﬁﬁ}%’i cally

st abl e, cags @ RdARAREid Qﬂéorﬂiiﬁ.h';@'yro%légshas Indeed the tablets used in the
~/ aforementioned clinical trials were prepared by the wet granulation
method from form A, and were found to contain form B in an amount
varying from about 25 to about 30% by weight, based on the weight of

compoumd 1.

There is therefore a need for a pharmaceutical composition
suitable for oral administration which comprises compound 1 in one
physical form, substantially free of other physical forms, which
comppsition is physically stable, can be-prepared reg;oducibiy and has
good bioavailability. . .

Surprisingly, it has now been found that pharmaceutical
1\ compositions meeting these requirements may be obtained by selecting
‘form A as the active ingredient and polyvinylpyrrolidone as a

co-ingredient.

Accordingly' the present invention provides a.pharmaceufical
composition, which eomprises, as active ingredient, a physical form of
N-[4—[5-(cyclopentyloxyéarbonyl)amind-1-methyliﬁdol—3;yl- _

. methyl]-3-methoxybenzoyl]-2-methylbenzenesulphonamide (hereinbefdre
referred to as form A) substantially free of other physical forms
vhich physical form has an infra-red spectrum (0.5% in.Kﬁr) having

sharp peaks at 1690, 1530, 1490, 1420, 1155, 1060, 862 -and 550cm—1,

and polyvinylpyrrolidone.



good bi oavailability. - Surprisingly, it has now been’
found that pharmaceutical conpositions neeting these requirenents may be
obt ai ned by selecting formA as the active ingredient and PH.36076

pol yvi nyl pyrrol i done as a co-ingredient. Accordingly the pPresent invention
provi des a pharnmaceutical conpositiot =which conprises, as active
_ingredient, 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 hox§8¥h Aok 0. Xerayy poederc AL EEnashiem Ragderth baying &g e -

- ref err edi$cerhabl@rpeaky, dtdst andliezbfored amergHoust her physical forps which &
physi cal formhas an infra-red spectrum (0.5%in KBr) having shdrp peaks at
1690, 1530, 1490, 1420, 1155, 1060, 862 and 550 [err], and
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have acceptaduicdblsh\andchaves sutptiisipgly ddghebipawpbkandlieyps oduci bly and have
surprisingly high bioavailability. Wiere reference is made in this
specification to formA substantially free of other physical forns, it
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96% 97% 98% o % The co sition agcording to the inventigon pay be in
any con® nf?aéﬁaéo nf”%{]ﬁei{taﬂggt?\eofmwgaﬁrﬁrﬁﬁ Rt S 4R, thas, Phsiedte in the
form, more preferably at least 95%, for example at least 96X, 97X, 98%

or 99X%.

The composition according to the invention may be in any
conventional form suitable for oral administration, for example in the
form of "a tablet, capsule, beadlet or powder. Preferably it is in the
form of a tablet.

In the composition according to the invention, the active
ingredieﬁt is conveniently present in an amount of from 1 to 90X 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 the total weight of the - o
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 20X by weight based on the total weight of the
composition, preferably from 2 to 6X by weight.

Examples of suitable pharmaceutically acceptable carriers
include, for example, sugar derivatives such as mannitol, lactose,
sorbitol, glucose, sucrose, dextrose, fructose and xylitol, and
cellulose derivatives such as microcrystalline cellulose, powdered



formof a tablet, capsule, beadlet or po ' Preferably it is in the form
of a tablet. In the conposition according to the invention, the active
ingredient is conveniently present in an-amount of from1 to B@%e0byewei ght,
based upon the total weight of the corrpgsmion, for exanple from10 to 50%
by wei ght. The pol yvinyl pyrrolidone is Conveniently present in an amount of
at |least 1% by wei ght, based on.-the total weight of the conposition. I t
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sugar derivyative act, and a cellul ose derivative, -
especi al | y¥$r¥ S’rfﬁoaﬁ ﬁ}? Xeﬁ?q &?i% ‘The anount of sugar derivative
present may, for exanple be in the.range of from10 to 30% by wei ght based

upon the total el ol Gleddi £OIREY Ad:Rer TRRAIBBhe e pbEL Wlolibotng

derivative present range Prom
wei ght , bag¢apw§pgﬂ qq¢g as dlsintegrants, for example croscarmellose sodium,_

o sodium starch glycolate and starch, and lubricants, for example ..
magnesium stearate, stearic acid, talc and powdered vegetable
stearine. The amount of disintegrant present may; for example, be in
the range of from 1 to 102 by weight based upon the total weight of
the composition. The amount of lubricant present may, for example, be
in the range of from 0.25 to 2% by weight, based upon the tqtal wveight

of the composition.

The composition may be prepared by mixing the ingredients
according to a conventional method, for example by a granulation
process.

. According to another aspect, therefore, the invention
Y provides a process for preéparing a pharmaceutical composition which
comprises mixing form A-substantially free of other physical forms

with polyvinylpyrrolidone and water, and drying the resultant mixture.

The quantity of-water used will depend upon the type of
phafmaceutical“compbsitioﬁ“reQUired (eg a tablet, capsule, powder or
beadlet) and the nature of an&_bthéf'ingredient to be incorporated in
the composition. Conveniently the weight ratio of water to form A
used will be on the.rangé of from 0.1 to 100:1.

Vhen the compoéition is in the form of a tablet,_the weight
of the tablet may convehiently be in the range of from 25 to 500 mg,



total weight of the corrposition.%tion may further conprise one
or nore processing adjuvants such as disintegrants, for exanple _
croscarnel | ose sodium sodium starch glycol ate and-starch, and | ubricants,
for exanple magnesi um stearate, stearic acid, talc and powder ed veget abl e
stearine. The ampunt of disintegrant present may, for exanple, be in the
range of from1l to 10% by wei ght based upon the total weight of the
conposition. The ampunt of |ubricant present nay, for exanple, be in the
range of fromO0.25 to 2% by wei ght, based upon the total weight of the L,
conposition. The conposition may be pfepared by m xing the ingredients @
according to a conventional nethod, for -exanple by a granul ation process.
Accordi ng to another aspect, therefore, the invention provides a process
for prepsudhngs £nomabPretoeE0 oyl EvnpsatRleofrashileh woORPP imps Whaitappléor m A
subst antd.a? by dcR8eod ot D&l Sirfelkod QngBnly b 9%\4\4&&? doRYs ' Qld-dgne and
wat er drying the resultant m xture. “The quantity of water used w ||
depend uFth™eYiPe §BRlisE Bra FaRERRtiead! @§ERR%Si tion required (eg a tablet,
capsul e, powder or beadl et) and the nature of any other |ngred| ent to be

I ncorporated in the co ositio 1(t;onvenlentl t he weltg ratio of water to
form A used will FBE"dh® %ta#néﬁﬁjelyo Te¢ Sh BEheT: BhvRiGal HENNH Econposi ti on
is in th&ebafm oy Bedtdhbpeinothle phiyisiitdl dbr loE Nat:l-e{s (Ew:leonvenl ently be in
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exarrple H%%mf gaéon ?g%etthgéf‘é? =5 tthf’%oat ed. The

coating hﬁg}otﬁng @e#hughgpznngputnngppngpe (hereinbefore referred to as form
B) substantially free of other crystalline forms, which physical form

is a monohydrate of N-[4-[5- (cyclopentyloxycarbonyl)amino-1- ~
methylindol-3-yl-methyl] -3- methoxybenzoyl] -2-methylbenzene-
sulphonamide which is crystalline, has an infra-red spectrum (0.5% in
KBr) having sharp peaks at 3560, 1690, 1660, 1540, 1440, 1165, 880 and
858cm-1, 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 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
agueous acetone at an elevated temperature, adding more water, and

allowing the resultant mixture to cool. Preferably the water is added
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.and may be applied by a convent i onal’ ~ Form A substantially free of
ot her physical forns may be prepared by heat i ng anot her physical. form of
N-[4-[5-(cycl o- S
pent yl oxycar bonyl ) am no- 1- net hyl i ndol - 3-yl - net hyl ] - 3- net hoxy- *-- :
benzoyl ] - 2- met hyl benzenesul phonam de (hereinbefore referred to as form B)
substantially free of other crystalline fornms, which physical formis a
nonohydrate of N-[4-[5- (cycl opent yl oxycar bonyl ) am no- 1-

megRyl i ndol - 3-yl - et hyl ] - 3- net hoxybenzoyl] - 2- met hyl benzene- sul phonam de
whih is crystalline, has an infra-red-3pectrum (0.5% in KBr) having sharp
peaks at 3560, 1690, 1660, 1540, 1440, 1165, 880 and [err] , and an X-ray
powder diffraction pattern having peaks at 2e = 10.0, 11.2, 14.6, 19.8 and
[err], at %‘Pf‘éﬁpér"ag%ﬁ‘tet’r‘ﬁ GOREOYIS ¢ cinift 1R} nEepRTatEs Pitfe s & Ridd pressure.
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Preferably the water is -7- rapi at the conpound 1
i ni tial |y asEpptrageeds Fot teitugpteoithis NE‘PEF? aﬁoup?eparbdlqtn tehiepedayhtias been

found to akbesuet beise Aol&yet@ﬂrl@ggi&arl Iy high state of m)rphol ogi. cal
purity.
It will be appreciated;thapmif form B is dried at a high.
temperature, for example-at above 60°C, then some conversion to form A
may occur. Material prepared by drying form B at a temperature of
about 60°C or below has been fpund to. be substantially free of any - .
other physical forms of_compoundll.-

Form A substantially. free of other physical forms of
compound 1 may be prepared by rapidly evaporating-the solvent from a
solution of compound 1. For example, it may be prepared by spray

drying a solution of compound 1.

The solvent may3begany-liquid substance capable of
dissolving compound 1 .and of evaporation at a temperature below the
melting point of form A. Examples of: solvents include ketones, such
as acetone, and nitriles such as aeeconitrile, optionally in admixture
with water. Aqueous acetone has been found to be a particularily

suitable solvent.

The temperature at which the solvent is evaporated should be
below the melting point of form A. Conveniently it is below 125°C,
preferably below 120°C. When using acetone as the solvent, it has- -

been found that a significant amoﬁnt;of crystalline material is
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The crystalline product may be dr} n el evated tenperature, for
exanpl e at about [err] or below If it is desired to start froman inpure
source of conpound 1, it has been found advantageous to triturate this

i npure source with hot toluene/ethyl acetate prior to crystallization. It
wi ||l be appreciated that if formBis dried at a high tenperature, for
exanpl e at above [err], then sone conversion to formA nmay occur. Materi al
prepared by drying formB at a tenperature of about [err] or bel ow has been
found to be substantially free of any other physical forns of conmpound 1.--
Form A substantially free of other physical fornms of conpound 1 nay be v
prepared by rapidly evaporating the solvent froma solution of conpound 1.
For exanple, it may be prepared by spray drying a solution of conpound 1.
The sol vetaimes ife the\tdmpeuatohre uixs bahowe 10apabl deate difes oéxamplle Carpound 1
and of e ' t efper. I ' int of form A
Exanpl est\'l%‘&%é‘g '\L/%tag Ylﬁg?lu% ﬁg%%%gs?gsuc ngs‘tegglé'%%%, ngnt *nf1199 88 such as
acet oni t f¥9m 109 d 3R%TG.y in admi xture with water. Agqueous acetone has been
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sol vent is evaporated should be below the nelting point orm A

Conveni ettdsplving & sEyafdliine formhoft EPmRPd bl FHFR &8 Form\Beninidibeg acet one
as the sgdment. ix sbRfcichemfephoetndnt tivis ¥agiwinif totAinadiRimaf crystalline
material_is bt ai n‘_&c’;l i,; t.he t.enFerature is below [err]. Hence, for

exanpl e, *¥WEE BhFEPAIUPE T VR PRe sol vent is evaporated may be in the
range of from 10Gttweillebe]appreciated from the foregoing that aqueous

acetone is a particularly advantageous solvent for use in the
preparation of form A substantially free of other physiéal forms.
Indeed it has also been found that the organic solvent content of form
A produced via form B using this solution is very low. The solution
may comprise, for example, from 5 to 15% weight of compound 1,
preferably from 6 to 13 ¥. The solvent may comprise, for example,
from 3 to 9% by weight of water, preferably from 4 to 8%.

The advantageous nature of the éompositions according to the
invention may be demonstrated by comparing their properties with
corresponding 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
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 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 aqueocus acetone, reducing the volume of the resultant solution

by evaporation, adding toluene and further reducing the volume by



The solution of conpound 1 is conveniently prepared by dissolving a
crystalline formof conpound 1, such as formB, in the solvent. A solution
prepared in this way will contain a mnjnmm anmount of non-vol ggi

inmpurities. It will be appreciated fromthe foregoing that aqueous acetone
1§ a particularly advant ageous sol vent=f®r use in the preparation of formA
substantially free of other physical fornms. Indeed it has al so been found

that th ' I t of f A duced via.form B usi t hi
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advant ageous na " the compositi ons accordin e Taventron may be
denonst r at ddebgrystaphisatdon ratiep.properti es  wi th correspondi ng conpositions
in which form A has been replaced with formB or formX and with a
conposition conprising formA which contains no pol yvinyl pyrrolidone. Form
X is a physical forBeet ofokliofeans AshBcand ¥ may seayenigatlhde an X-ray

powder diffdhaghé@riBad, Fop ManpléPRy théiRaksy ?smﬂ RefBtactSon patera3. 7,
16.4, 20.5 gnd [err], and,ap infra-red spectrum (0.5%in KBr) having sharp
peaks at 38nes@Fotheipinfrarged pardgrn #d9qneg70 and 550cm Form X may be

prepared substantially free of other physical forns by a process which

conprises dissolvin source .ot ¢ ound .1 in ho uegus etone

reduci ng the vol urreglan%?‘ esl?eecs}gf?aafro%{gg éo{}%tr?o?\e%fp é‘\:/%%oggﬁ ﬁ?eé%g?%g

t ol uene andisfiog tah@r 5% ediispersionhef \samphe magerialPhn 36 @s8assium bromide disk

Y over the wave number range 4000 to 400'cm-1. Examples of infra-red
spectra for each of forms X, A and B are given in Pigures 1, 2 and 3

hereinafter.

X-ray powder diffraction spectra were determined using 2g of
sample material mounted in a Philips standard deep pack holder over
the Scanning range of 4-40° 26 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 points of each of the forms A, B and X generally
depend upon their level gf purity. Typically, form X has been found
U/ to have a melting point of above 190 °C, for example about 200 °C;
form A between 115 and 140 °C, for éxample 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 losé wétéf“ét a temperature above about 60 °C,

and may not show a shafp-melting point.

As stated hereinabové;;form'A is acceptably stable in the
compositions aCCo:ding to the inVention. However, under conditions of
high relative humidity and elévated'temperatures, conversion of form A
into form B has been found to occur. Accordingly, it may in cerfain
"circumstances be desirable tojkeep”pharmaceutical formulations
coﬁprising form A in the presence of a suitable desiccant, such as
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- 9 - evaporation. If it is desired to enploy material which is a )
relatively inpure source of conpound 1, such naterial nay advantageously be
triturated with hot toluene/ethyl acetate prior to the crystallisation
step. Each of the forns A, B and X may conveniently be characterised, for
exanple, by their X-ray powder diffraction pattern alone, or their
infra-red pattern alone. In this specification, infra-red spectra were
determ ned using a 0.5% di spersion of sanple nmaterial in a potassium
broni de di sk over the wave nunber range 4000 to 400 [err]. Exanples of -
infra-red spectra for each of forns X9-A and B are given in Figures 1, 2%
and 3 hereinafter. X-ray powder diffraction spectra were determ ned using
g of sa | e ma&.eri al mounted in a Philips standard deep pack hol der over
the scaﬁ’ﬁ W #8hge B PPEALEORF d6BHIERE 1D ‘? eAP SHEBNIR Pefipoight at [err]
I nt er valcsntaineko dsich asta‘ diestdr pEAC Ngs agai nst intensity for this range.

Exampl es of X-r |ffrac spectya _for ch of forns X, A and B
arengl ven in Fi %}?egg fd ér]glq"nag? éu?ﬁ%teﬁggt'f%ﬁ B3FIftE ¥ %ach of

the for nemwsmlalnohcxogm ablghedamwlq@mlﬂ héependewmin che mevierjty
Typical by efdeBhdidids G8eR LAl GraANGe 2oL @?zqunt;?%‘;pa%? eye lerrl,

for exanpl e about q&grr] formA between 11 arrpl e about
124 to [EBrggnerahd Fher RPWoNBBUtilisee pdmiristpred gin axdgfsl énfehenraade to [err].

Form B basthmeo. phaehivash/kg, | dxcediipte Slomdol £IHEE Ag)iG . above about [err].
and may not show a sha(wg1 nel ti ng $0| nt. As stated hereinabove, formA is
accept abl y st abl XYt FHE A5 AFERiTD Aeve RESPAFFRANFEST 192 FRmRIYPAGH inHovever

under condexz itonsbtainhi velwdsi. v eFdiU mkatiglly, ail rikevaicdat£Mgehas ures,
conver sbgél_t (}LuLgrggaA Ll ng orvgllge hf%% Qe&préuL qst Os ccupk Accordingly, it_,

may in Cer

The following non-limiting Examples illustrate the

invention.

Reference Example 1
Preparation of Form A

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 with o-toluenesulphonamide in dichloromethane in the
presence of 2.2 equivalents of 4-dimethylaminopyridine to afford the
dimethylaminopyridine salt of 4-(l1-methyl-5-nitroindol-3-ylmethyl)-
-3-methoxybenzoyl-2-methylbenzenesulphonamide.

A solution of the dimethylaminopyridine salt of
4- (1-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 on charcoal (3.3 g of a 60.9% water-wet



circunstances be desirable to keep pharnaceutical fornulations conprising
formAin the presence of .a suitabl e desiccant, such as -10- silica gel.
It may al so be desirable to keep themin an airtight container 4§ﬂ9 as a
blister pack. The dose of conpound 1 to be adm nistered to a pati 6in a
eonposi tion according to the invention-will|- depend upon the severity of the
condition to be treated, the age and the size of the patient. In general,

t he conpound will be adn1n|stered in a dose in the range of from0.1 to 10
my/ kg, for pasespl eThe orixbube vasSthay lsgirved undenxa dlo’ﬂyosem(altmeslbimm heem

cotduct ed_gp. SQITRORFh bal el 925 e P! e kthey YolCEed Bt

n1ce and r has been oun ue for oun 1 |s >500
ng/ kg. The thxdugbwibatoracepisrieartly, Brdnpashed thoeughwéth h‘k—niemhmet@nnol

Ref erence @ﬁ@'mﬁ) Fi'oel%ﬁéaédm%@n l'i%Bl'sA‘@a)s E&@&?r Ewﬁbr&fyc]{a” | mpur e

source of conpound é oxy-4- (|l nitroln 3-yl nethyl) -
benzoat e (shls.twffeamﬁ%e dés rnrlt)eda% @ﬁaﬁﬁ‘é‘r& a% <EP~dA2°0§'9975¥B exaa
converted hm&spth%efdmleségtnbxvéfﬁ@hﬂentm@ ttBmpérsaye %%dlt!wh haddru@xedle.

The free acid fhen vert intQ the acid rride by treatnment with
T onyl - onEbrAda; hcimad e e FHAREALORLS Abid s%#"m‘bd@aw«isﬁe«av%abt
with [Fr r] miﬂiﬂé@nﬁﬂﬂ nhgfaﬁéusiegifmgloﬁhl onmrm]tcihax(ﬁjnee lwastj tlﬁe:prcelsm&ooﬁs%&
equi val ent g0 am nopyri di ord t i met anmi nopyri di ne
cal't of - (G ok ok ERse fof rirapens” AR e ks delfsfe Fodted Ve Bhen
- 3- met hoxy bthtareld- aff_;ebrh;hédemlehaeaﬁephmm:ded at 50 °C. It was then used
in the next step. ' |
. b) Trituration of impure compound 1

60 g (0.101 gmol) of the product of step a), toluene 240 ml
(4 volumes) and ethyl acetate 150 ml (2.5 volumes) were slovly heated
to reflux and 30 ml (0.5'&olumes) of distillate were collected to
remove most of the released vater. 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 mlxture 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 B

30.0 g of the product of step b), 210 ml acetone and 12 ml
water were charged to a 500 ml reaction flask. The mixture was then
heated under reflux for 15 minutes, and was then screened at 45-50 °C
through a diatomaceous earth pad on a glass sinter directly into a 500
ml reaction flask. The flask_and sinter were washed with a mixture of
acetone (60 ml) and vater (3 ml). The combined liquids were then
stirred in a vater bath at approximately 40 °C and vater (120 ml) was
added over five minutes. The mixture oiled out at first, but then

. rapidly crystallised. The mixture was then cooled to 20 °C over one
.- hour, stirred for two hoﬁrs at 15-20 °C and then filtered. The -
product was washed with water (60 ml), dried as far as possible on the
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A sol ution of the dinethylam nopyridine salt of .

4- (1 -met hyl -5-ni troi ndol - 3-yl net hyl ) - 3- net hoxybenzoyl - 2- net hyl benzene-

sul phonam de (30 g) in 2-nethoxyethanol (130 nml) and concentrated sodi um
hydroxi de liquor (3.2 m) was charged to a nitrogen-purged FH.36876 0Nt ai ni ng
10% pal | adi um on charcoal (3.3 g of 0. 9% wat er - wet PH. 36076 - 11 -
paste). The mixture was then stirre nder a hydrogen atnosphere at a
pressure of 3 bar for 2.5 hours. The mixture was then filtered through

di at onagGus L ehen Afich e33R %h SECHAR Wl 8o 2cTRhipxyC! ?ﬁgg}ize&?ﬂ?é m). F

t he conbi ne uors was a cycl opentyl chl orof or'mat e m and t v
m xt ur eEoxm Bvias 39-9t8 (WRAer an at nosphere-of nitrogen overnight. The
tenperature was then adjusted to [err], and 0.8 M hydrochloric acid (68 m)
was added over 20 mnutes with vigorous agitation. The m xture was then
cool ed Yo Prepexpyiop, of FoFmsdi rred for one hour. The crude crystalline
product was then filtered off, washed with water and dried at [err]. It

(0:101 gl of TRoPBIBIRSCPEcteR £ 4% ) btre Plaesdhiina 98T Aecguishd °
Ry ayag syl Ay s Lt H e
wat er . ‘“H?é"m?&% aﬁésﬁéﬁfgggﬂﬁdyqe@f xi%ﬁ;sSH‘e)%h(ﬁ?r °i£ﬂﬁtrhand was t hen
cool ed preheeted .to A18e%C,sandrsluylyjorotdtedecaticihis temgjeratire tfor 60l i d was
Ewgifgm ?f’“‘:%t“ﬁ% e V. DGk p"0n R ] Aefors jedt b bl B4 e o

A
‘For large scale preparations, form A may be prepared as
follows:

30 kg of the product of step c¢) is spread evenly onto metal
trays and heated at 120 °C under vacuum in 7m2 vacuum oven for up to
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 of step b) (30.0 g, 0.0521 g mol) was dissolved
in acetone (150 ml) and water (4.7 ml) by gentle heating to reflux,
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 (120 ml) was added and an additional 75 ml distillate
collected. After heating for a further hour at reflux, the mixture
wvas 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%).
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on the sinter to afford 53.2 g of ofry '(’:Orrpo’i‘-md 1 (yield 91.5%. c)
Preparation of FormB 30.0 g of the product of step b), 210 nl acetone and
12 M water were charged to a 500 ml reaction flask. The m xture was. then
heat ed under reflux for 15 m nutes, and was then screened at [err] through
a di atonaceous earth pad on a glass sinter directly into a 500 m reaction
flask. The flask and sinter were washed with a m xture of acetone (60 nl)
and water (3 m ). The conbined liquids were then stirred in a water bath at
apgom mately [err] and water (120 ml) was added over five m-nutes. . The

i xture oiled out at first, but then rapitdl y crystallised. The nixture was
then cooled to [err] over one hour, stirred for two hours at [err] and then
filtered. erngg s washed with water (60 mM), dried as far as

possi bl e on-%re—%gﬂﬁ%ﬁ% -12 sinter and then dried in an air oven at
[err] (maxa at i g (97% . d) Preparation of Form
A The product of st C d t.t oned
flask which was the%[}gvgécﬁé? <eﬂg ok %@%gggz?r%ﬁe?/%p%&gg?%%dﬂnz%& Eglgq)Tﬁgsflask
and cont enfissedvedtireadneansr acatony tonpopdudsaah 83 wfiefoddtian péredmponnd

slowly rot at g eat wivh'a&ué&ﬁpﬁéééo%e f1@k s 6sd1Qbich wIQ%H&S&%S aPIOKQBiHP O
cooling to afford formA as a white powder. For (r)g‘%scale preparatlons

form A may20%E0, LaRaralons MippT SREaY Sigy Q?Pt"t"rf?bﬁfe &t Nrep c) s

spread eveatymieBip cIabSixevej 305, DK-2860 Soeborg, Denmark). The solution

was atomised at a flow rate of 2 kg/h with nitrogen at a flow rate of
6.6 kg/h using a two fluid nozzle atomiser. The drying gas used was-
N nitrogen with a flow rate of 70 kg/h and inlet/outlet temperatures
| respectively of 215/120°C. The form A produced was collected on a bag
filter.

Example 3
‘Tablet Formulation of Form A

Granulating Material mg/tablet. mg/tablet mg/tablet
Active ingredient _ 2 20 50
) ‘.Croscarmellose sodium NF 6 _ [ 5
Polyvinylpyrrolidone USP 7 . 4 8
o Microcrystalline cellulose NF 54 74 ) 401
~ Lactose NF 54 50 40
Purified Water USP : : 80 98 62

FinalsBlend Material ‘

Dried milled granulation 123 o 153 143

Lactose NF . - 20 -
Croscarmellose sodium NF 6 5 7
Mlcrocrystallxne cellulose NF 69 20 ‘ . 48 .
Magnesium stearate NF _ 2 2 . .2

The ingredients of the granulating material were wet granulated. The

granules were then dried and milled. The dried milled granulation was
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trays and heated at [err] under vacuumin [err] vacuumoven for up to 24 -
~hours. Typically the pressure is about 20 nbara. On cooling (to [err] or
below), the material is discharged fromthe oven and nmilled to afford the
~desired formA. |f desired, the formA may be mcronised pripg, §gp7¢se-

" Preparation of Form X The product of sifp b) (30.0 g, 0.0521 g nmol) was
di ssolved in acetone (150 m) and waTet™ (4.7 m) by gentle heating to
reflux, and the solution screened through a sintered glass funnel. The

filtrate Q. baili di sti ], ate collected, Toluene (120
M) was a egagﬁadfgvﬁgtrlt er ogge%qqﬁ?g?l{%tgt 8Ecgﬁ égf’% bl mixfurenand 1200
m) was ¢eRhréssed intoqtabldtsmal 75 nl distillate collected. After heating
for a further hour at reflux, the m xture was cooled to [err], and the

product collected and washed with toluene (2x30 nl). The yield after drying
on the sTif Pereemtage Wxsveighs of (fogm3Bypresent | asedfupam che Exeighitcof

Al t er nat ¢onfpoth& PRIprles@Rt ,Ofvagoﬂéﬁe@lmgﬁém@ RoRLy m%SP?. Oﬁ%i Qfeggﬁc an 8%

descri bed .i.n EX |l e 1) _was dissolved in aqueous atetone

w w sol utatdtof %&a nfPund; ko gbe (BY» adinrothe 20mgo ablet) more Semsivbveas

then spr¥yragr nethods were uedo L'nﬁobéfém':a%%n? velgRY oF if%i:m(?tﬂe?io%‘bl e from
0 :

AIS Niro,Atom zer, d adsaxevej. 3Q5, - 28 eborg,  Denmark he sol ution
was at onf%r@HTﬁfi%fi f"_laﬁv\g?'ﬁ{éetﬁfbezggglw iafiter; ¥orgydation yas| fqundate be 6. 6
kg/ h usi<By2&.two fluid nozzle atom ser. The drying gas used was nitrogen
with a flowrate of 70 kg/h and inlet/outlet tenperatures

Note: In each of the examples herein, the polyvinylpyrrolidone used

had a K value of 29 - 32. It is believed that any pharmaceutical o

grade polyvinylpyrrolidone, for example, that having a K value in the

range 10 to 100, will be suitable.

Example 4
Short Term Stability Test

Tablets prepared according to the method of Example 3 and
containing 20mg of form A were stored under various conditions for 1,
2 ?nd 3 months. The tablets were then studied by X-ray diffraction to
determine howv much of the active ingredient had been converted into .
form B. The results are summarised in Table 1 below.



r;espéctively of [err]. The form A produced was col | ected on a bag filter.
" Exanple 3 Tablet Formulation of Form A G anul ating Material .

ng/ t abl et ng/ t abl et g/ tabl et Active ingredient

2 20. - 50 Croscarnell ose sodi um NF PH. 36076

5 o 5 Pol yvinyl pyrrolidone. 1§SP 7 : 4

8 M-crocrystalline cellul ose NF 54 74 40
Lact ose NF 54 - 50 - 40
Puri fied Water USP 80rable 1 ' 98 o 62 Fi nal
Bl éndl Material Dried mlled granul ation 123 T 153
143 Lactose NF : - .20 Croscarnel | ose
sodi um NF Stabibity tests on table® formulation contdihingcformtalline

cel lul ose NF 69 20 48 Magnesi um stearate NF
2 2 2 The ingredients of the granulating- .

mat eri al \Broeagetcopdaridmst ed. The granul es¥ wengetsicn doiftmaBd m || ed.
The dried mlled granul ati on was PH. 36076 - 14 - then blended with the
other ingredients of the final blend m xture and conpressed into tablets.
The per cerimigdaby wei ght of form B present, nomeedetgntablée wei ght of
conpobund n eterm ned by X-ray | ¥si the 20ng tabl et,
this was ﬁoﬁﬁgﬁt?’otrggmgé%o ‘For the 50ngy tabl e@%o?éﬁicgﬁg?%i ve X-ray met hods
wer e used.2 PRBthfor deAR Xf@Pby wei ght of f or mi®Ngefigtectable

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

The tablets stored at rodm temperature de 50 °C were in white high
density polyethylene bottles with metal caps.

The tablets stored at 80% RH were exposed to the air.



formul ation was found to be 3% and after formulation was found to be
<3.2% Note: In each of the exanples herein, the polyvinylpyrrolidone used
had a K value of .29 - 32. It is believed that any pharmaceutical grade

pol yvi nyl pyrrol i done, for exanple, that having a K value in nge 10 to
100, will be suitable. Exanple 4 Short Term Stability Test Tablets prepared
according to the method of Exanple 3‘&ﬁd‘containing 20nmg of formA were
stored under various conditions for 1, 2 and 3 nonths. The tablets were

t hen studi ed b¥ X—raé aifSréction to determ ne how nuch of the active —
I ngr edi ted into formB. The results are sunmarised i nw
Tabl e 1 Tadlew. formubktitm0d6 foridA- cormdlinidg Joapolyvinylppiroladondb! et

formul atton contarning formA Storage conditions %
conversion to formB initial none
det ect aliranilamimighMatexdailt enp. mg/tablet none detectable 2
nont hs, room tenp. none detectable 3 nonths, roomtenp.
none detectable 3 nonths, [err] none detectable 1
mont h, [Astdiye  B@¥efient 87 M.Months, [err], 80% RH
91 3 m%ﬁellﬁrnriked@%’ta{' NF 20.92 RH = relative humdity
Lactose NF 34.55
Sodium starch glycolate NF 2.0
Microcrystalline cellulose NF 34.95
Sodium lauryl sulphate NF 0.5
Purified Water USP 100.0 A

Final Blend Material

Dried milled granulation 142.0
Sodium starch glycolate NF 6.0
Microcrystalline cellulose NF 50.0
Magnesium stearate NF 2.0

-

The ingredients of the granulating material were wet granulated. The

‘éranules vere then dried and milled. The dried milled granulation was
then blended with the other ingredients of the final blend mixture and
compressed into tablets.

The percenfage of compound 1 present as form B was determined by X-ray
analysis before and after granulation. Before granulation it was
found that <1.5% of the compound 1 was present as form B. However,
after granulation 28% of the compound 1 was found to be present as
form B.

These results clearly demonstrate the improved stability of form A in
the compositions according to the invention.



The tablets stored at roomtenperature and [err] were in white high density
pol yet hyl ene bottles with netal caps. The tablets stored at 80% RH were

exposed to the air. PH. 36076 - 16 - Conparative Exanple 1 Tabl et

formul ati on of form A containing no polyvinyl pyrrolidone. G altl360%6y
Materi al g/t abl et_ Agtive ingredient .

50.0 Pregel atinised starch NF _ ; 20.0 Lactose NF-

34.55 Sodium starch glycol ate NF 2.0 Mcrocrystalline

cel.l ul ose gNamnle 5 34.95 Sodium | auryl sul phate NF X 0.5
Purif i ed 100.0 Final Blend NMaterial Dried

m |l ed granul ation ' 142. 0 Sodi um starch glycol ate NF

6.0 M croqgapsué |ForauTetilonl ose NF. - . ng7@aPsidRgnesi um stearate NF

2.0 The ingredrents of the granutating material were wet granul ated. The

granul es were then dried and mlled. The dried nmlled granul ation was then
bl ended -wisidtitveeIngrb@ientngr edi ents of the fire@l blend m xture and
Lnt o t.abl et he percentage of c ound 1 present as form B was

conpresse wa 1
det er ni ne%wvwxwrﬁﬁgﬂ?gfs before and aft e&lagr anul ation. -Before

granul at i diactosevas found that <1.5% of the dAdi#pddind 1 was present as form

B. HOWeVelyi croerystalline cellulose 177.25

Colloidal silicon dioxide 0.5
Magnesium stearate : 5

N Size 0 gelatin Capsule
Mix the active ingredient, pdlyvinylpyrrblidone, lactose and
~microcrystalline cellulose in a suitable mixer, mix with purified
wvater to proper consistency, 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

o h : 200

W sugar spheres
Polyvinylpyrrolidone 10

Prepare a 10% dispersion of fhe polyvinylpyrrolidone in purified
vater. 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.



after granul ation 28% of the conmpound 1 was found to be present as form B.
These results clearly denonstrate the inproved stability of formA in the

conpositions according to the invention. PH. 36076 - 17 - Exanple 5
Capsul e Formnul ati on nmg/ capsul e Active | pgrsgh7nt

20 Pol yvi nyl pyrrolidone 20 Lactose

177.25 Mcrocrystalline cellulose ~ 18 - 177.25 Col l oidal silicon

di oxi de 0.5 Magnesi um stearate 5
Size 0 Qelatin Capsule Mx the active ingredien pol yvi nyl pyrrol i done, -
Iactose%aﬁggﬁﬂzﬁﬂﬁiﬂgﬁﬁlIine cel I ul ose ir1ﬂ¥4?ﬂ?é§5le mxer, mx with -
purified water to proper consistency, dry, size through a suitable mlling

operatiqgn.. Lth.the colloidal silicon dj,oxi de and magnesi um stearate
Encapsuﬁ&fé&%drﬁkéay%nb two piece gelatin capules. Beadl ets (spheroids)

nmy/ caps Wodyvistyilpgriokjdedeent 15 10 sugar spheres

200 Pol wyi yrrolidone 0O Prepare a 10% di spersi on of
t he pol i%lhﬁ%o%yrrol i done in purified wat er%ﬁl.Aéd the active ingredi ent and
m x unt iflaveds orm y di spersed; spray onto thé sugar spheres using suitable
equi pnent. The beadl ets :

Mix the active ingredient, polyvinylpyrrolidone and mannitol in a
suitable mixer. Mix to a suitable consistency with purified water,
dry, and pass through a suitable sizeing operation.

Comparative Example 2 ' ' v

Comparison of the bioavailability of compound 1 in compositions

prepared from form A with and without polyvinylpyrrolidone.

24 healthy male human volunteers were randomly assigned to treatment
groups. One treatment wvas a single SOmg tablet prepared as described
in Example 3, and another a single 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 obtained and the concentration of
compound 1 was determined.



.can be filled into size 1 two piece capsul es or dispensed in a suitable

sachet. PH. 36076 - 18 - Powder Fornul ation _
ng/ povder Active I ngredient ' 20 Pol yvi nyl pyrrol i done
15 Manni t ol ' 364.6 Fl avour PH.36076

- 0.4 Mx the active ingredient, polyvinxépyrrolidone and mannitol in a
suitable mxer. Mx to a suitable consi"sténcy with purified water, dry, and
pass through a suitable sizeing operation. Conparative Exanple 2 Conparison
of .-t he bioavailability of conpougd i.n_gonposition repared fromformA
with and wit hout pol yvinyl pyrrol ?ﬁ%‘%‘é“_t 24 heal t hy n%ltgdﬁg?niﬁ vol unt eer s
were randonmly assigned to treat nBrampleo@ps. One tredomparatize Bxamiplel 2 50ny
tabl et prepared as described in Exanple 3, and another a single 50ng tablet
prepared as described in Conparative Exanple 1. During the course of the
study each vol unteer recei veddant h preparandazds. DMeang eachstardandent

period, blood sanples were pegigpdical | yoRHt aipied angt,pe CongRyt ratlyi on of
conpound 1 was determ ned. ]ﬁﬁ.36076 by 19%@5 gh 8t @b

Maximum concentration 588 54 223 28
of compound 1 (ng/mL) '

Time to maximum 2.6 0.3 ' 3.7 0.3
concentration (hours)

U . |
Half-life 9.0 0.5 8.2 0.7
Area under the 2268 220 970 126
curve
(ng.h/mL)

These results clearly demonstrate the improved bioavailability of

compound 1 in the compositions according. to the invention.

<



Product of Product of Exanple 3 Conpar at i ve Exanpl e

1 Mean st andard Mean standard figure enor (1)

figure enor (1) Maximum concentration 588 54 223
28 of conpound 1 (ng/nL) Tinme to maxi mum - 2.6 PH. 36076

3.7 0.3 concentration (hours)-120 &-1ife 9.0

0.5 8.2 0.7 Area under the 2268 220

970 126 curve (ng.h/m.) These results clearly denonstrate the

| mpr ovedCémpaxison Example 3of conpound 1 in the conpositions according to the
'blm(;:\r/‘;: lomar'EH\ %@Zﬁ b1% i 29 %ngf the ~

pol yvi nypxepe ) ' A ¥ @ns ys & NG &k ni ng 20nmg form A,
formB or formC were prepared accordlng to the follomnng reci pee.

G anul ating materi al ng/ tabl et Active Ingredient

20 Croschabhatsosentadningn2Qeg form A, form Bopdiof®; Gy\¥ere pEeRarede USP

ZlSM Crocay&drdlihg " ©8k! £0198QiNF recipee. 45 Lactose NF

Granulating material mg/tablet

Active Ingredient 20
Croscarmellose sodium NF

Polyvinylpyrrolidone USP

-
Microcrystalline Cellulose NF 45
Lactose NF 45
Final Blend Material
Croscarmellose sodium NF 6
Microcrystalline Cellulose NF 69
Magnesium stearate NF 2
Using a balanced crossover design, 8 dogs each received each
"of the three tablet forms.* During each study period, blood samples
were periodically obtained from each animal and the concentration of had

compound 1 determined. The results are summarised below.

Active ingredient Maximum Half-life Area under curve
concentration (ug.h/mL)
(ug/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



Final Blend Material Croscarnell ose sodi um NF 6 .
"Mcrocrystalline Cellul ose NF - 69 Magnesi um stearate NF

2 Using a bal anced crossover design, 8 dogs each received eagﬁ %?;Cée t hree
tablet forns. During each study period, blood sanples were pért ally
obt ai ned from each ani mal and the conc@bt+ati on of conpound 1. determ ned.
The results are summarised bel ow. Active ingredient Maxi mum
Hal f-l1ife Area under curve concentration ([err].h/n)
([err]/ nithese results cleardyrddmofRstrate the superior b11)ag@!|1ab111ty of
(5)%32 For cr?]mgosa.tlo%s Qéégrﬁlag tlo the 1nvenQ1er5 com%ared with comp%s?gflons
PH. 36076 con2aininghéemm Beogl fermEear |y denbnstrate the superi or
bi oavail abi l ity of conpositions according to the invention, conpared with
conposi tions containing formB or formX OP09177 MAH Clainms 1. A
phar mace ®P084Y7 conposi ti on, which conprises, as active ingredient, a
physi cal Magr mof N-[4-[5- (cycl opent yl oxycar bonyI ) -



am no- 1- net hyl i ndol - 3-yl - net hyl ] - 3- met hoxybenzoyl ] - 2- net hyl -

benzenesul phonam de substantially free of other physicat forms, which

physi cal formhas an infra-red spectrum (0.5% in KBr [ né peaks at

1690, 1530, 1490, 1420, 1155, 1060, 862 and 550cnﬂulmgwum"ﬂm“m

pol yvi nyl pyrrolidone. 2. A pharmaceutical c U Om, Wwnie

conprises, as active ingredient, a physical form of

N-[4-[5-(cycl opentyl oxycar bonyl) - - 22 -

am no- 1- net hyl i ndol - 3-yl - net hyl ] - 3- met hoxybenzoyl ] - 2- net hyl - -

benzenesgigbesanm de when at | east 90% free of other physical fornms, whichv

physi cal formhas an infra-red spectrum (0.5%in KBr) having sharp peaks at

1690, 1530, 1490, 1420, 1155, 1060, 862 and 550 [err], and

pol yvi nyljyrrol i derghar@aceutical cémpdiﬁmt_aneuﬂi%ichlcan?m‘pﬁﬁd,t aenaceiiech

conpri se active edi VS £ r _

N- [ 4- [ 5- (Siggg?doiﬁé%t yﬁ g)igg%%ragog 9 _o? ,P_f‘i -[gaacycioﬁgt&yloxycarbonyl)

am no- 1- rsihg4 li-methylingol-Feyhynethgl het-merhdxybenzdyil] 22 sty -

benzenes ' 9 i 0 whi ch
Lﬂfegr AT fondfiede %bkﬁﬁ&&a?ﬁr@%?&%%tﬂé#%;?f%ﬁ ¢3kmd OLlEen

physi cal as an_iInfra-red spectrum % 1 n aving sharp peaks at
1690, 15Pbysicedoformhgs am dnfrarged spRcSTURm(055% incKPF) havdng sharp

pol yvi nylpexks Qlti 96905 1930, 1490, 1420)ANBBS 10605862 AHAOH0cOh, an@i ch

conpri ses, .as agt i ve . i.ngredient, a physical form of

N- [ 4- [ 5- POJEYFLRY SR ME-nony | ) -

am no- 1- net hyl i ndol - 3-yl - net hyl | - 3- net hoxybenzoyl ] - 2- net hyl -

benzenesul phonam % e . qf ot i cal , Whi ch

physi cal lﬂf‘ orm hasgirl\l\g?ﬁ%%&ri é??%gg‘?sr%ﬁn&?b.%fﬁn%ﬁ%dvﬁgga s‘r%grgg peaks at,

1690, 153mgredigot, jaipbysicadsformped, N-462 [anirysiopgnsyipxycarhonyl)-

POl Yvi 1Y |aBithd -néfHy 1ndol-3-y1-methy PILA-REERIybERL0yATURGRIHYRD.  Whi Ch

conprises, as active ingredient, _a ph%5|ca formo .

N- [ 4- [ 5- (h??%?’lﬂf@ﬁ?%“&?}g%ﬁﬁﬁﬂyﬂ'a least 90% free of other physical forms,

am no- 1- Ratiély |phpsdalS3 fyim Makhat linBradedoxpdrtnany(d. 52 - i KBy ) -having
sharp peaks at 1690, 1530, 1490, 1420, 1155, 1060, 862 and 550cm-1,

and polyvinylpyrrolidone.

3. A pharmaceutical composition, which comprises, as active
ingredient, a physical form of N-[4-[5-(eyclopentyloxycarbonyl)-
amino-1-methylindol-3-yl-methyl]-3-methoxybenzoyl}-2-methyl-
_benzenesulphonamide when at least 95% free of other physical forms,

vhich 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, -
and polyvinylpyrrolidone.

4. A pharmaceutical composition, which comprises, as active
ingredient, a physical form of N-[4-[5-(cyclopentyloxycarbonyl)-
amino-1-methylindol-3-yl-methyl]-3-methoxybenzoyl]-2-methyl-
benzenesulphonamide when at least 96X free of other physical forms,
vhich 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,

and polyvinylpyrrolidone.

- 5. A pharmaceutical composition, which coﬁprises, as active
ingredient, a physical form of N-[4-[5-(cyclopentyloxycarbonyl)-
amino-1-methylindol-3-yl-methyl]-3-methoxybenzoyl]-2-methyl-



- 23 - benzenesul phonam de when at ‘least 97% free of other physical forns,

~which physical formhas an infra-red spectrum (0. 5% H mn har p
peaks at 1690, 1530, 1490, 1420, 1155, 1060, 862 an I | ﬂmﬂﬁm
pol yvi nyl pyrrol i done. 6. A pharnmaceuti cal conposititont which

conprises, as active ingredient, a physical form of

N-[4-[5- (cycl opent yl oxycar bonyl )

am no- 1- net hyl i ndol - 3-yl - net hyl ] - 3- mat‘h%iy‘benzoyl] 2- met hyI

benzenesul phonam de when at | east 98% free of other physical fornms, which

physi cal f bemaehasulphonahide wheh &laebédsltmtﬂdfig’ei of lsBher yisi€aE TakRs peaks at
1690, 1530 9 5 1060, . 862 an

pol yvi nyl Vi Ecg)l P%%%{e}:%g £orh-Ras & ub?aﬁ' ei?tefg’é'f"[ ghn?)%sjlnt gBﬁ) Wf”éfl

conpri ses, Sla@Papeakeeatngﬁ‘)@dl 530, 249hy 442Gy 11565,m1060, 862 and 550cm -,

N-[4-[5-(c
am[ no[ 1- greﬁ\]dy I ndol ﬁ%{lﬁﬁgtﬁ@] 3- met hoxybenzoyl | - 2- rret hyl -

benzenesul phonani de when at | east 99% free of other physical forins, which

physical ferm has an hﬁnfa%eﬁ@ﬂ:aip@&ﬁ;foﬁirti&r 5¢%hidh K&ﬁ%m@@é' ngk $RRER Peaks at
1690, 1530, 1490 1450 060, 862 and 550 [err

d
pol yvi nyl piReFsAt e 2 ;Shys:.cal form of N'[@'ls (°Y°1°[Pﬂnﬁﬂﬂ3‘8§i”€1i"ﬁwlés cl ai ned
in any oneamhoel-anethyhﬁdol%-yammefhyﬂqr-Bih&fthﬁWrizSﬁB]-az-ﬂbelﬁymceu't I C?| | Iy _
accept abl a a ne of clains
1 top8 ebévi\% %15{ hgn ]id\‘/aewlllertllg?ggmégi észogﬁ%e?t *’lgeaﬁ’ ﬁ’o‘iﬁ"h QBF"'Sf’rom 1to
90% by wengjvmch mgahpﬁmmtm eot fifraeteshtspeétitume (8 ¥ dsi KBn hating A

conposi ti cl n h Ve | ~I's
&;‘Sem | ohap ek R (1P0F 20 PLisgl MRS LR, 2650 Bga e SRRE

i ght of 3WePebmig¥ipyFelidope. A conposition as clained in any one of
claims 1 to 10, in :

7. A pharmaceutical composition, which comprises, as active
ingredient, a physical form of N-[4-[5-(cyclopentyloxycarbonyl)-
amino-1-methylindol-3-yl-methyl]-3-methoxybenzoyl]-2-methyl-
benzenesulphonamide when at least 99% free of other physical forms,
vhich 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,

and polyvinylpyrrolidone. _ ~

8. : A composition as claimed in any one of claims 1 to 7, which .
further comprises a pharmaceutically acceptable carrier.

9. A composition as claimed in any one of claims 1 to 8, in
vhich the active ingredient is present in an amount of from 1 to 90%
by weight, based upon the total weight of the composition.

10. A composition as claimed in claim 9, in which the active
ingredient is present in an amount of from 10 to 50% by weight, based
upon the total weight of the composition.

11. A composition as claimed in any one of claims 1 to 10, in
which the polyvinylpyrrolidone is'ptesent in an amount of at least 1%

= by weight, based upon the total weight of the composition.

12. A composition as claimed in claim 11, in which the



whi ch the pol yvinyl pyrrolidone is present in an anount of..at .least 1% by
wei ght, based upon the total weight of the conposition. 12. A
conposition as clained in claim1l, in which the - mliwumul | I|!l|

pol yvinyl pyrrolidone is present in an anount of from 17T¥ER P& t,
based upon the total weight of the conmposition. 13. A conposition as

claimed in claim12, in which the polyvinylpyrrolidone is present in an
amount of from2 to 6% by wei ght, based%upon the total weight of the

conposition. 14. A conposition as clained in any one of clains 1 to

)13 whi ch ppmﬁmﬁya_oauga;e derﬁmbhueifuaafi andiﬁlf Uf&%gndﬁrﬂme_ﬁéih A 15. g
conposi t s med in a ne cl ai to in ic e

phar mceu%’?c%ﬁ%yb%%%‘eb‘?&%lt@ecgélﬁqe?ef tsg?e'rgéeﬁmm‘lf}n‘:mm tol, |actose,

sorbitol, glucose, sucrose, dextrose, fructose, xylitol, mcrocrystalline

cel | ul osel3powder ekl composition amclaimedoinpoladinl b2y linl vieidhukhee. 16. A

Conmposi ti ?Bljrﬁn?!lﬁi%if.ﬂ&hec E%;ﬁ?&énf) "inl 2n Uhouls COFMPEba & dod6Y G3° aNd
m crocrystalline cel]lulose. . A conposition as ‘clainea?in claim 14
in whi ch FeisRiobagedoppandhe trtial,weishs of the coemposinten.of from 10 to 30%
by wei ght based on the total weight of the conposition. 18. A
conposi ti pas claj ned i ilain114 in which the anpunt of cellul ose
derivative'ts int é’°f'81?ﬁ}é: g as Ghaimed; in any, gue of ghaimsadcte d3 vhich ot al
wei ght of comiprisesposuganrderi®ative and A cOIMulokéid¥triestivedi ed in any one of
claims 1 to 18 which further conprises one or nore processing adjuvants
sel ected fromdisintegrants and | ubricants.

15. A composition as claimed in any one of claims 1 to 13,in

vhich the pharmaceutically acceptable carrier is selected from N
mannitol, lactose, sorbitol, glucose, sucrose, dextrose, fructose,
xylitol, microcrystalline cellulose, powdered cellulose and
hydroxypropylmethylcellulose.

16. A composition as claimed in claim 14 or 15 which comprises
lactose and microcrystalline cellulose.

17. A composition as claimed in claim 14 in which the amount of
sugar derivative is in the range of from 10 to 30% by weight based on
the total weight of the composition.

18. A composition as claimed in claim 14 in which the amount of
cellulose derivative is in the range of from 25 to 70% by veight based
on the total weight of the composition.

19. A composition as claimed in any one of claims 1 to 18 which
further comprises one or more processing adjuvants selected from
disintegrants and lubricants.

20. A composition as claimed in any one of claims 1 to 18, which
further comprises a processing adjuvant selected from croscarmellose
sodium, sodium starch glycolate, starch, magnesium stearate, stearic
acid, talc and powdered vegetable stearine.

21. A composition as claimed in claim 19 wherein the amount of



.20, A conposition as clained in any one of clains _
further conprises a processing adjuvant selected from croscz”lmmlﬂp!“!l IILIH“I .
sodi um sodium starch glycol ate, starch, nagnesium stearate

tal c and powdered vegetabl e stearine. 21. A conposition as clained in
claim19 wherein the amount of * - 25 - any disintegrant present is in the
range of from 1-10% by wei ght based on the total weight of the conposition.
22. A conposition as clained in ©l2& m 19 wherein the ambunt of any

| upricant present is in the range of from 0.25-2% by wei ght based on the

t okAl wei ghiy ofisihEegraRBOsicsent is23n the range GENPEI 110X d§ Géh¥EBadey any

one of clains,1l |n the formof a tablet, capsule, beadlet
or powder . 934he s:otazl Xe\é\g?ﬁ)(?gl & 5ORROSAEAPRed in claim 23 which is in the

formof a tablet. A conposition as clained in claim24 wherein
t he wei ght 23§ the tlalyloaposis:mn amelamayeinfcﬁaﬁmrﬂ%?hemﬁoohmoﬁﬁt of A

conpositio gé%?%d a 5 | I n
the range g?ﬁ?lr gf%lt ign%;w@%ﬂgg Jf}ggﬁ%so?'?lson ag #ﬁegésfér?scl aim
26 wher ei nomﬁbev\é?@ﬁ( Veizhtheft%hﬁ eompasitionhe range of from 100 to 200 ng.
28. A corrp05|t|on as clai rred in any one of clainms 24 to 27 V\,herel n
the tablet_js coated. i g?OSItlon as cIanE £ g
claims 24 £¥ 27 whéet é"Pﬂp?sH'é“P‘&tﬂseF pimedn ip Any one;9f ¢ os‘f Hichn as
gl ai med i nigrmn ehe formCoRiaTeaBléty Edpsille) Beadlet rt pewderesence of a

esi ccant.

24. A composition as claimed in claim 23 which is in the form of
25. A composition as claimed in claim 24 wherein the weight of

the tablet is in the range of from 25 to 500 mg.

26. A composition as claimed in claim 25 wherein the weight of
the tablet is in the range of from 50 to 250 mg. '

27. A composition as claimed in claim 26 vherein the weight of
the tablet is in the range of from 100 to 200 mg. '

"28. A composition as claimed in any one of claims 24 to 27

wherein the tablet is coated. = ' —_

29. A composition as claimed in any one of claims 24 to 27
vherein the tablet is uncoated.

30. . A composition as claimed. in any one of claims 1 to 29 when
kept in the presence of a desiccant.

31. A composition as claimed in claim 30 wherein the desiccant

is silica gel.

:_ 32. A composition as claimed in any one of claims 1 to" 29 when
kept in an airtight container.



31. A conmposition as clainmed in claim30 ccant is
sili.ca gel. 32. A conposition as clai medmﬂm m"“ WKWE“al m 1to
29 when kept in an airtight container. - econposition as
claimed in claim32 in which the airtight container |s a blister pack. 34.

A conposition as clained in any one of clainms 1 to 33 wherein the active

ingredient is mcronised prior to use. 35. A conposition as clainmed
in any one of claims 1 to 34 whereimr 28e-active ingredient has a mel ting
poi nt of between [err] and [err]. 36. A conposition as clainmed in ™~

claim 35 :mer ein ma:n@s&menl aglcaaimid 1haslainB2 tin ghpeh theosiiagueen [elT]

and [err] onp05|t|on substantially as herein described with
r ef erencé:°f‘53*§?§n§’f ¢ :911 * A conposition substantially as herein
described with reference to Exarrpl e 5. 39. A process for the

preparatidda of a pmamlpamibhcd claimesks ini any agecdfiichetms i ¢ba3in 1 whi ch
conpri se

o
N-[4-]5- ?’cyc open %%a %résn(').i oni I?Fli(foﬁ -tg-';ﬁe-'
- met hyl ] - 3- met hoxybenzoyl ] - 2 rret hyl benzenesul phonam de substantially free

of other 3ghysi cal o nipssitslohCis reuxﬁiéaahnfafiy%hasomlhmg - ggBgpect rum
(0.5%in KBr ha I ng har Ee ks at 1690 30, 1490, 1420, 1155 1060, 862
and 550 % ﬁf&ﬁw.w 5&% %ﬁe"‘%&ﬁ}"ﬁai’%’r“t 28 cbetMeeA L IonE ands i t ant

m xt ur e. 140 C. A process as clained in claim39 wherien the wei ght

rati o of
36. A compositioh as claimed in claim 35 wherein the active
ingredient has a melting point of between 124°C and 132°C. e
37. A composition substantially as herein described with

reference to Example 3.

38. A composition substantially as herein described with
reference to Example 5.

39. A process for the preparation of a pharmaceutical
composition as claimed in claim 1 which comprises mixing 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 form has an infra-red
spectrum (0.5% in KBr) having sharp peaks at 1690, 1530, 1490, 1420,
1155, 1060, 862 and 550~::m"1 wvith polyvinylpyrrolidone and water, and

drying the resultant mixture.

40. A process as claimed in claim 39 vherien the weight ratio of
wvater to active ingredient is in the range of 0.1 to 100:1.

41. A composition as claimed in any one of claims 1 to 38 when
prepared by the process of claim 39.

:_ 42. The use of a composition as claimed in any one of claims 1
to 38 for the manufacture of a medicament for the treatment of asthma,
hay fever or allergic rhinitis.



~wat'er to active ingredient is in the range of 07T To T00:1. 41. A
~conposition as clainmed in any one of clains 1 to by the
process of claim 39. 42. The use of a conp mmumﬁllml in any
one of claims 1 to 38 for the manufacture of a ne 7canent forsthe treatnent

of asthma, hay fever or allergic rhinitis. 27 - The use of a
conposition as clained in any one of clajns 1 to 38 for t he manuf acture of
a medi canent for antagoni sing the actiof of |eukotrienes. 44. A

pracess for the preparation of a conposition substantially as herein
déseribed with reference to Exanple 3 or Exanple 5. FC36076AA: 24AUR4

43. The use of a composition as claimed in any one of claims 1
to 38 for the manufacture of a medicament for antagonising the action
of leukotrienes. '

44, A process for the preparation of a composition substantially
as herein described with reference to Example 3 or Example 5.

FC36076AA:24AUG94



