r -1 - 2208 46 | NDOLE DERI VATI VES This invention
relates to indole derivatives, to processes for their preparation, to

phar maceutical conpositions containing themand to .their medical use, in
partlcz a to conpounds end conpositions of use in the treatment of
mgraine. "It has been suggested that the pain of mgfaine may be associated
wi th excessive dilatation of the cranial fscul ature and known m ’
for mgraine include the admi ni stration~of*cdnpounds havi ng vas

properties such as ergotam ne. HowdNBOLE BEREVARDYESE IS a non-sel ective
vasoconstrictor which constricts blood vessels 10 throughout the body and
has undesirable and potentially dangerous side effects. Mgraine may al so
be treated by amehistiewiengieramﬂegebﬁ dndelmdeyivativesibi Mtﬁmeaﬁs&ﬁ fam
antiemeti ¢ buknsticBrbddiabio to céqtaksfdegméﬁmwc%ﬁfm ¥nen 38!
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agoni st acti vimith @xdessivecdilatathoroofntiier ceéniml vadcudatureunedgeowadl y have
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particul ar folTow ng non- m ni st TRt 1 on nven
provi des in avﬂ$msﬁs¥ﬁ5@? propentitns such 28 ergatgning.( | ﬂoquéll‘i]el@etmeeiﬁ -

[err] refreseﬁt ﬁo@-sglgét%i@@nvﬁdéﬁhﬂn%taﬁrﬂcﬁ'éﬁﬁbtﬂi&ﬁpblo%ﬁ vedd@ls]
represents a Xm;t.?g eﬂt ath%mbgéy anLerEars undesiragfe aRd potentially dangerous side:

effects. Migraine may also be treated by admi.nxstering an analgesic
usually in combination with an antiemetic but such treatments are of
limited value. '

More recently, indole derivatives which are selective SHT ~-like
15:=réceptor agonists end which exhibit selective vasoconstrictor activity
- have been described in the art as useful in the treatment of migraine
(see for example A. Doenicke, J. Brend, V. L. Perrin, Lancet, 1988,
1309-1311). ~ =~ T
We have now found a novel group of indole derivatives.wﬁich not
20 only exhibit SHT -like receptor agonist activity and selective
vasoconstriction but also unexpectedly have an enhanced overall
~f " bioavailaebility index following edministration, in particular
following non-barenteral administration.
Thus the invention provides in a first aspect an indole of
25 formula (I). '
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wherein
R, represents a hydrogen atom or a C,_¢ alkyl group;
35 R, represents a hydrogen atom or a C,_¢ alkyl group;
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-2 - [err] represents a hydrogen atom [err] represents a hydrogen atom or
a [err] alkyl group and pharmaceutically acceptable salts and solvates (for
exanpl es hydrates) therof. 5° - Al optical isoners of conpounds of
general formula (1) and their m xXtures including the racem c m xtures

t her eof: ar€.enbraced by the invention. As used herein, an alkyl group may -
be a stralgiit chain (such as a nethyl or-eghy) or branched chain alkyl

group. 10 Sui t abl e pharnmaceuti.cally acceptable salts of the indoles
of general for%l’ﬁpﬁs)e"%cﬁ ?m%ma?gvdatgadi tion salts formed with organic or

i norgani ¢ aci i, répresepbss bydiogdn catiomoot @c€ ;- hatkydbgoedples, sul phat es,
f t d I ad ' f
umarates and Jgy nﬁﬁ%&?? @i&%ilf%’c&épﬁﬂ!e %15?%&&! sdl@gl:%hg O(I?E:Fpé%ibié’” 0

conmpounds of for e.g.” creatinine s ate 1 uct s. preferred
cl ass of conpdidgatesipt ted by the general formula (1) is that wherein

[err] riprtgf]ents a?m%gﬂm a&ad&f_erolacbmo(rjuhdg Eﬂkaér;é}EQUfbr&UP@ (613] éhdehéi
group. Another preferred, cl.ass, of compounds is a erein [err
represents 20 Wﬂ?%d@ﬁl'é‘{%ﬁme ﬁa‘f%BF]"”é‘ RERS & %‘ifﬁ\'mg’iﬁ: Gedi by |the
Conveni ently, imentiemd [err] together conprise froml to 3 carbon atons.
The substituent R4,is _cagnveni.ent]y err] al k grao h_as. hyl . _25
Preferred corrpoundés a‘@@gpmrﬁégt &% ﬁ%’{ln%JHP i %ﬂylhﬁc? Lfgga.fqlﬁ% °ﬁamn%ué" és @
N- Met hyl - 3- ( 1-medthiy¥ | ot ephyb) pdibrphthedHehaisoblkyd- gtdupresul phonani de;

NN-Di net hy

PPt g7 L TR BBty e S e L
N- Met hyl - 3- (4-9anesel forpile (L) ingdude Bcid lpdditionpaeltanfepmed with orgenic or
8-( 1- Met hy! - 4- pidagantll ks, ok NEkBhSTE - RYdI3BREH1BES) Wustbronbdes,
sulphates, fumarates and maleates. Other salts may be useful in the
. preparation of compounds of formula (I), e.g. creatinine sulphate
15 adducts. -
A preferred class of compounds represented by the general formula
. (I) is that wherein R, represents a hydrogen atom or & C _, alkyl
group such as a methyl group;.. _
e "~ Another preferred class of compounds is that wherein R represents
- 20 a hydrogen atom or a C,_; alkyl group-such as methyl. -
Conveniently, R, and R, together comprise from 1 to 3 carbon
atoms.
L The substituent R, is conveniently a C,_; alkyl group such as
\_ methyl.

25 Preferred compounds according to the invention include :-

. N-Methyl-3-(1-methyl-4-piperidinyl )-1H-indole-5-ethanesulphonamide;
N,N-Dimethyl~3-(1-methyl-4-piperidinyl)-1Hi-indole-5~
ethanesulphonamide; : '
_N-Ethyl-3~(4-piperidinyl)-1H-indole~5-ethanesulphonamide;.

- 30 N-Methy1-3—(4:piperidiny1)-lﬂfindole-s-ethanesulphonamide;
3;(1-Meth§1—4-piperidiny1)-lﬁyindole-S-ethanesulphonamide;

35



-3 - and pharmaceutically acceptable salts and sol vates thereof. The
selective [err]-like receptor agonist activity and sel ective
vasoconstrictor activity of the conpounds of the invention have been
denonstrated in vitro. In addition, conpounds of the invention 5 .
selectively constrict the carotid arterial bed of the anaesthetlsed dog
whi | st haV|ng negl i gi bl e effect on blood pressure. Foll ow ng

non- par ent er |nclud'1€.rr‘1f%(le nt ra- enal adm . nistration, the conpouﬁﬂ% of

t he inventi gvﬂﬁﬂaﬁﬁ
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Conpounds of ththe sebedtiive 5tTq-Lilef uveceptot ragahiaslg aeﬁﬂiiltty:c auln seleerivet ed
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treat nent

raine headache

headache asimonatmedn m_w_esg:-ullaraddhsmrdec@npandds of attee\ingentignt he synpt ons
associ aed ddIgEeiidl)- edmtrict the/me&f*d Wleriat M'6od BYCEHd QRadltiRebigy] dos a

pharmaceutical. conmpOsition whi rnses | east one conpoun

fornmul a

(1) or a pHigonrbiiat baying ae@épi@a ertent; °’é)rb1§6‘|' \PEessyRe.g. - hydrat e)

ther eof and f of Fl KineAl 'dh-aflEBbdI, AtAdilebi eLa¥gaHa route.  Such
conposi tions ar feragLZ in a forn1adapted for use in nedicine, in 20

particul ar ?ﬂm&a FE?h

Srppeurds: 8h bR taventio shey AN spbenged.

convent i onahmaﬂﬁbmswgnaae ior amimats phar naceut i cal | y accept able carriers

or excipients. f there |s o] d of formula
(1) or gb sal t- oro"épaﬁ" § %E?Zi%f%ét ?’?\e e¥?;rq§7 Ef‘#’&ff&? in 25
human medi cqmcxatqd with dsehal;ipr peimt eEh phsticeler ithet henpquynderﬂneaomﬂﬂut is

not necessajy lepel ¢ laktment %fuﬁf%rgin@ CRIRY KL ddbchd)

solvate thereof as an active t

§flt or

erapeuti c substance. here s so provi ded

as a furthehenicpania gndihesdashe: gesoniated with veﬁcel%ﬁﬁmrafam)ﬂnul a (1)
in the prepa!mvaetu@f tﬁer@ﬁ\beaiaeaés&@atea Qﬁeﬁmmn the treatnent of

condltl
headach

asso ephal i c, pai artlcular m graine, cluster
15° chr onfles @M%T&ﬁe rﬁmﬁm o0 AroYa4Ea & ohasussubicat vi h

vascul ar dlcnnpbeltion which comprises at least one compound of formula (I) or a
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pharmaceutically acceptable salt or solvate (e.g. hydrate) thereof
and formulated for administration by any convenient route. Such
compositions are preferably in a form adapted for use in medicine, in
particular human medicine, and can conveniently be formulated in=
conventional manner using one or moré pharmaceutically acceptable
carriers or excipients. o

In a further aspect there is provided a compound of formula (I)
or a salt or solvate thereof for use in therapy, in particular in
human medicine. It will be eppreciated that use in therapy embraces
but is not necessarily limited to use of a compound of formula (I) or

- a salt or solvate thereof as an active therapeutic substance.

There is also provided as a further aspect of the invention the
use of a compound of formula (I) in the: prepaeration of a medicament
for use in the treatment of coqqitiOnS'associated-with,cephaliC'pain
in particular migraine, cluster headache, chronic peroxysmal
hemicrania and headache associated with vescular disorders.
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35 -4 - It will be dppreciated that reference to treatnent is intended
to inglude prophylaxis as well as the alleviation of established 5

syrrptoms Conpounds accordi ng to the invention nay be.;admi nistered as the
raw chenmical But the active ingredient is prefferably presented as a
pharmaceutical ,fornul ati on. The active ingredient may conveniently be
present ed |n*crn|t dose form A convenient unit dose fornulation contains
the active 10 ™ ingredient compound in an anount of fromO.1lng to 100ng.

The conpounds accor di @iy widlt be dppreciated thay xfeﬁérmnﬁi arbetaentnis dintended to

I b- 1 I al t I t t trat
or i1 & form sut t ABILCER groRBFAE: 2, b U5)tnd sl e fSR Br Abt St
(either throﬁlgh t éyenponsH Compmamds . achﬁrding to thEoinvenbiotaday rbeshdratnmhgrd:d”las
h i cal
pharmaceut i ca E%%h&'&&ﬁi@ﬁ’ f.;@kﬁtet Béxsvar iR a‘%&dxefn‘lr Icg?%lgab&&ag g.f;é)cf es

capsul es prepared conventional nmeans wth arnmaceu
exci pi ents such a8 fhiepmeorytigehiforpuelagionr egel atini sed mai ze starch,

pol yvi nyl pyrrolidone ghe Nacti @ VitigebdientBidyy boRlehibmag )hefdrleé&{t%d(ﬁmgmxt dose
| act ose, 20 mcrocrystalline ¢ellul ose qr cal gl um E‘POS phate); lubricants

(e.qg. magnesi um s{@B@-at8 canyepient unit; dage fapayly taing H‘e }96?%1‘1’"0
starch or sogdpum Sﬁg‘?iéaheﬁi)&ﬁbé@ideln Mamhtlmfweru.méa:ogm um lauryl

| ph The tabl et ted t h |1 K t.
Li'aui o] pt eparati ons. | dhSCReIPOUNA AREYTIDY e The SDUIEIEN AV T SFemRle,be f o
exanpl e, sol uti onfeormlated for aﬂpeam-dmguamrbudca;z, yediterpll.esaﬂtali @s.a ..
d duct f b -
ary oduct for CRetdrhihi Pualhidb-kBI of 10k Wlom sl BRIE 48 LGHE0ELAE by

uch l'iquid préparatTons na rep are conven
phar maceuti cal | y Aobaistion emadmufﬂebl@u&ltasr shhspeghdithg t@g@htu (hose) .

sorbitol syryg, met hylFo‘i-eJn.Ldil Qﬁﬁﬂ&tgﬁion, pdr giaeRaden 1 61 l&bﬁ?é i)) s may take

enul si fyi ng agentsgé l-eci thin or_acacia); non-agueous ve
almond oil, oily & efr°§"'o9f'etf Hﬁl%f“ﬁ%ﬁroﬂ‘?meéﬁd‘”bpéeﬂﬂvﬁt prepered Qy °°""e"ti°"31

met hyl -or propyl - mefys Wl Riazaadettically ecceptable excipients such as binding
agents (e.g. pregelatinised maize starch, polyvinylpyrrolidone or
hydroxypropyl methylcellulose); fillers (e.g. lactose,

20 'jmicrocrystalline cellulose or calcium phosphate); lubricents (e.g.
magnesium stearaté, talc or silica); disintegrants (e.g. potato starch
or sodium starch glycollate), or wetting agents (e.g. sodium lauryl
sulphate). The tablets may be coated by methods well known in the

~ art. Liquid preparations for oral administration may take the form
25 of, for exémplé, solutioné,'Syrups or suspensions, or they may be
~ presented as a dry product for constitution with water or other
suitsble vehicle before use. Such liquid preparations may be prepared
by conventional means with pharmaceutically acceptable additives such
as suspending agents (e.g. sorbitol syrup, methyl cellulose or

30 ;hydrogenéted edible fats); emulsifying egents (e.g. lecithin or
_acacia); non-aqueous vehicles (e.g. almond oil, oily esters or ethyl
.alcohol); and preservatives (e.g. methyl-or propyl-p-hydroxybenzoates
or sorbic acid).

For buccal administration the compositions may tske the form of

35 tablets or lozenges formulated in conventional manner.



or sorbic acid). For buccal adm nistration the conpositions may take the i

form-of 35 tabl ets or | ozenges formulated in conventional manner. The
conpounds of the invention may be fornmulated for.parente adm nistration by_
i njection, conveniently intravenous, intranuscular or subcutaneous v

injection, for exanple by bolus inject$or or continuous intravenous

I nf usi on. For atd el ' r d_j ni,t 6sage
forme.g. in amﬁn%oﬁ@saa%éé)ioﬁ ﬁuuﬁe?{‘ ?%éﬁﬁéﬁgﬁ%ﬁs{g%@a\?f?wognp %%3@5’*«((1
pr eser vat egainishrationpby iinjeekionncanyreientty) indranengus s iobremiscnlsr

sol utions erstﬂi&Eﬁ_riné?ﬂ& iﬂ]ie@tidﬁ,o?o@%ﬁﬁbl% BFM&LE%j@EE&dEBMrCO”t ain.
formul atory ai%ents such as suspendi ng, stabilising and/ or- di spersing

agents. 1G§ontinupus intrgysnpus infugion., Fenmyletdiops fapgjninction wexdks form for
constét ut pPesekitell £n it advsage dor| e g. Cir) ampdules! 6r I APRA~ddRe Wat er,

bef ore use, t‘_.l' e corrpqgﬁds of tcpe inven&;’eon may al so be fornulated in rectal
corrpositi&ﬂg PeRSn p%gf’?% pERsesye _ V[eéntion enemas, e.g. 15

cont ai ni ng corfhencompoaltiomspeey tteke sbek forssicds ssspemedendjusolutions atrher

gl yceri de. S I - Lngual mL stration. a . lated in a
simlar ngﬁirgg;rgpﬂ&ojrﬁ %rj\'g‘ fﬁaéﬁ%ﬁrﬁ#ﬁ%&t %é%#ﬂecﬁépigﬁr?%@o 0? e

i nvent i on agepte@uch as suspending, ehehidieing,end/ari dispersingipgents.a powder or
int f o} ¢ : Ll L hhal atlon &he - ounds
acco?ﬁl) ng A?%Q{ eiﬁﬁénfﬁbfgﬁ%@%ﬁ?&ﬁﬂtﬁ %Pﬁv@éﬁgiﬁ;@hg orm of an
‘aerosol sSeRtifutienmith oh spitahis, vahicle s €agp Atesiln pyrogenafrepowatelst h t he
use of a PeforsWiskabl e propellant, e.g. dichlorodifl uoronethane,

trichl orof | uorgnet hane, .di or ot et r.af |-uor oeg hane,..carbon di oxi de or ot her
Suitabl e gns. THR EARPAURGS 4t the drseitlon ey SLot B8] FEMULERE A8 HREEL oy i
det er m neaonpogitiunsisugh cas/ alpposi doriesi o retentionr atbmadpunig. Capsul es and

cart riﬁjge%om:aﬁﬁﬂg gﬁlv@ﬂ{:ﬂmfa rsﬁb%Ssiﬁigrbasés such aé cocoa butter or
other glyceride. - . - o
Tablets for sub-linguel administr_atib_ﬁ may be formulated in a
similer manner. o A .
For intranesal admini_strétion the eotgpounds of the invention may
20 be used, for exemple, as a lidu:ld aaﬁay, as a_péﬁder' or in the form of

drops. : _ _ ) - -
For administratioﬁ.hy_ihhalation the combouhds aeccording to the
invention are conveniently delivered in the form of an aerosol spray
presentation from pressurised packs or a nebuliser; with the use.of e
25 suitable propellant, e.g. dichlofddifldbrdmethaﬁé, o
trichlorofluoromethane, diehlorotetrefluorogthahé, éarbon dioxide or - .
other suitaeble gas. In the case of a pressdpiééd'aefosol the dosage
unit may be determined by providing a Qaivg to deliver a metered
amount. Capsules and cartridges of e.g. gélgtin'for use in an
T30  inhaler or insufflator may be formulated qontaiﬁing'e.ﬁowder mix of e
compound of the invention and e suitéble_poﬁd?f'base such as lactose
or starch. - '
It will be eppreciated that the precise dose administered will
depend on the age end condition of the patient, the particular
35  compound used and the frequency aend route of administration. The
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30 i nhal er or insufflator may be. fornul ated containing a powder m x of ‘a
compound of the invention and a suitable powder base such as |actose or
startch. 't 'will be appreciated that the precise dose adm nistered will
depend on’ the age and condition: of the patient, the particular 35

conpound used .and the frequency and route of %dm nistration. The - 6-
conpound may-be ‘admi ni stered in single or divided doses and may be

adm ni st ered -ane eompound maynbe edministererlin gingde 4rt dinisledcdosgayandimay be

proposed dose of L&Iﬁnﬁ?ﬁ%&”&ﬁa ok ddie t@eﬁgtf@ﬁei%lerflto §Ui.ki'met Oékquaéy

parenteral, buccal, Scta or I ntranas mni s tron 3 o
oFr prad, su

appr oxi mat el y 70kg bolydRargRed doge afhhe comeennds off the druphkians
100ny of the acti yihgualrpguteRtérals’ budtal, d@é@al/\/ahcih&ﬁhdéhbsdﬁ@mﬂa%&s&% man

for exanple, 1 to,4. tines For it, dose w |
preferably cdnt ai fr‘BW’g‘G&%’g %ﬁ‘%?"’? HEﬁdGJ@ % E’Eﬁ’gﬂf‘?ﬁ R?u‘ﬂ’rqra B%és
fﬁr par ent er al 130 -1 2100yt oathhenacwilvé mgeédieablpercmﬂitfg:dasé) whith dg’ulm tm;]
the active ingre bty Bé?er%so mg)% S & y arranged so that
each netered dose Or orre e dets Ver C} % ﬁ"‘gé ?s@ed' aer osol contai-ns
0.2 ng to 2 ng of a cﬁnpcnmd adminhbst retiem i om,t dosk aapktﬂreseﬂhdyomrttaitdg’eam
15 delivered fr | f | er,

of a compound of ?kr?éda?g Hi%&o‘rﬁ@ gﬁtﬂfe %’PH eﬁ I ya g'ag{éadoy [ ni‘ Ir';gf‘lgn%ﬁggv)\nlt h
an aerosol wild bedeindiatratine widﬂwtef\%n@bocmingﬂozAmn%mstafattheraqtiye be

several tines-dai mgretﬂén@)(arrpl e fromj2 to 8 tinmes, giving for—-exanpl-e-1, 2
or 3 doses each tine. Dosages of the conpounds of the |nvent|on

for\eectal, sub-li nguéF’-‘?ﬁﬂl ﬁ?‘l’%’r&%ﬂ“’aﬂ’?ﬁ Rreterably, grapnged; 89 | that (epch,patered

for oral adm nist gedé @p. 'PUTE * CAETI0eFEH Pém lahprdsBufiiedOgertdyl ddntdfsd 002 mgdeo
adm ni stered in cgnbin t|on w t h ope . or

other t her apeut such
as 25  anal gesic 9, & 2 jgampaynd. P r?‘eaé'éwgi%daﬁq]ﬁ‘ ﬁ'r‘ff§°g§?r}d’ses
15 deliveted from an insuffletor or an inheler, contain 0.2 mg to 20 mg

of a compound of the invention. The overall daily dose by inhalation
with an eerosol will be within the range 1 mg to 100 mg. _
S Kdministiation.may be several times daily, for example from 2 to 8
- _ -~ times, giving for example 1, 2 or 3 doaes each time.
20  Dosages of the compounds of the 1ﬁ;entipn for rectal, sub:iingqgl-
- or intranasal edministration are similer to those for oral h
administration. _
The compounds of the invention may, if desired, be administered
in combination with one or more other therapeutic agentd, such es
25 analgesics, anti-inflammatory agents snd snti-nauseants, and
formulated for administration by any convenient route in conventional
manner. Appropriate doses will be readily appreciated by those
skilled in the eart. _
Compounds of formula (I) and pharmaceutically acceptable salts
30 and solvates (e.g. hydrates) thereof, may be prepared by methods known
in the art for the preparetion of analogous compounds. In perticular
the compounds of formuls (I) maybe prepared by the methods outlined
below and which form e further aspect of the invention. In the
following processes, R;,» Ry, Ry and Ry, are as defined for formula (I)
35 unless otherwise specified.



fornmul ated for adm nistration by any conveni ent
Appropriate doses wl |

manner..
thes art .

the art for the preparation of analogous conpounds.

route in conventional
be readily appreciated by those skilled in

Compounds of fornmula (1) and pharnaceuti.cally acceptable salts 30 _
and sol vates (-e.g. hydrates) thereof, may be prepared by methods known in *

In particul ar-the

compounds of fornula (I) naybe prepared by the nmethods outlined bel ow and

which form a f péddiaing Hacehe %Eném bf%@@i'@f) conldauaéise JfO# 189 ﬁrﬂ%sses

[err]

and [err], are as de

for fornmul ess O

speci fi ed.be Preﬂ‘”ﬂc%r’&ﬁﬂ%ﬁm ‘Efné%é%?«??%@%ﬁ%%%%“%o%@&ﬁ%“of f or mul a
(1) may be(yIepared by reduction of the correspondi ng conpounds of formula
(I'1). 5 [err] 10 The conpounds of forrmula (I1) are thensel ves novel

conpounds and a further part of the invegntion.
(1) mave al so been found to be potent /aNd sel ective vasoconstrictors.

The conpounds of formula

15

The reduction process may convenient|\} b ﬁxnrjed out in the presence of

hydrogen and a nobl e net al cata&yst sdiche as pal | adi um RerEy ni ckel,
pl ati num pl atJﬁg{n é’#ﬁ m vhi\chA nay be supported, for exanple,
. Al 't erRdtaNg Hz&nnq dpugicatalyst such as .

char coal

on

tris(triphenyl phosphine) rhodisum&hl oride may -be 20 used. The reduction
may be carried out in a solvenﬁnédiﬁ as an al cohol e.g. - nethanol er

et hanglg,

e.g. di nethyl formani de and conveni 83tly at a te
[err]. The conpounds of forrmula (I1) may be prepared by condensing a 25
conpOLnuj Of f()Wﬁi”dtmbbdddb of Gobhule (II) ere themselves novel compounds and
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am ether e.g. dioxan, anjester e.g. &gyl acetate or an am de

a further part of the invention. The compounids of formula (II) have
also been fbund to be potent and selective vasoconstrictors.

The reduction process may'conveniently be carried out in the
presence of hydrogen end & noble metal catalyst, such es palladium,
Raney nickel, platinum, platinum oxide or rhodium which may be
suphorted,'fbr examplé, on charcosl. Alternatively a homogenous
catalyst such es tris(triphenylphosphine) rhodium chloride méy be
used. The reduction may be carried out in e solvent such as an.
alcohol ng. methanol or ethanol, an ether e.g. dioxar, an ester
e.g. ethyl acetate or an amide e.g. dimethylformamide and
conveniently at a temperature of from =10 to +50°C.

~ The compounds of formula (II) may be prepered by condensing e
compound of formula (IIX):-
7\
R;R,N~50,~(CH,) ~ T |
AYAW2 | (111)
3 - _ B -
or a protected or activated derivative thereof, with a piperidone of
formula (IV): ' :

erature of from-10 to

o



(11 ) 30 or a protect-ed or activated derivative thereof, with a piperidone
of formula (1V): 35 -8- [err] 5 or a salt or protected derivative

t hereof . The condensation reaction may be effected in a suitable reaction
nediunyih t he presence of an acid or- a base, conveniently at a tenperature
of 25 to fﬁhr]. 10 Aci ds which may be enployed in the above process

i ncl ude obgdni ¢ and inorganic acids such as_sul phonic acids (e.g.

p-t ol uenesul phoni ¢ acid), carboxylic acids ?eﬁg. acetic acid) and
preferably strong inorganic acids such as pol yphosphoric acid, sulphuric
acid and hydrochloric acid. Suitable solvents for the reaction include
inert 15 solvents such as ethers (e.g. tgefrahydrofuran or dioxan), alcohols
(e.g. ethanol) and chlorinated hydrocar on?ﬂ(e.g. chloroforzt@£ car bon
tetrachloride). In sone cases the acid yeal so act as the tion

sol vent. Bases which may be enpl oyed i# X lye-above process include al kali 20
nmetal hydroxi des (e.g. potassium hydr8xi ), alkali netal al koxides (e.g.
sodi um or pQtassi um net hoxi de, ethoxide -or t- butoxide), alkali netal
hydrides (e’g. sodi um hydrid and al kalj netal am des (e.g. sodam de).

Sui t abl e sol verfRls 27 881t AR Q‘é’gé?‘iﬁnd?’r?é’?ﬁ’d@ S'P%r&ﬂgr s (e.g. nethanol or

ethanol ), ethers (eTig coRdéndayitnd redction 'mefi X @fFected 2% a suitable resction
Conventi onal  netaai 1, RS ETRRpEY,6F ancedid B ig, bagyn avaye BBl € e Y
with the 3- unstdsperaturedofaisl bgyd88%> conpounds of formula (V) (as
ﬂgf/glr ing?'?e?ibei naf tﬁéfdsuﬁii)ﬂﬁ W b@&&bﬁ%ed’%%ﬂeb%ﬂoié’ Eare%&%e%éclﬁnﬁé organic
and inorganic acids such as sulphonic acids (e.g. p-toluenesulphonic
acid), cerboxylic acids (e.g. acetic ecid) end preferably strang
inorganic acids such es polyphosphoric acid, sulphuric ecid and
. hydrochloric acid. Suitable solvents for the reaction include inert
15 solvents such as ethers (e.g. tetrahydrofuran or dioxan), elcohols
(e.g. ethanol) end chlorinated hydrocarbons (e.g. chloroform or carbon
tetrachloride). In some cases the acid may also act as the reaction
~ ‘solvent. -
- S Bases which_ may be employed in the -above process include alkali
20 metal hydroxides (e.g. potassium hydroxide), alkali metal alkoxides
(e.g. sodium or potassium methoxide, ethoxide or t- butoiide), alkali
metal hydrides (e.g. sodium hydride) and elkali metsl emides (e.g.
N sodamide). Suitable solvents for the reaction include alcohols (e.g.
methanol or ethanol), ethers (e.g. tetrahydrofuran or dioxan) and
25 dimei:hylsulphoxide. _ _
Intermediates of formula (III) may be prepared by conventional
‘methods for example by reacting an amine of formula R R NH with the 3-
-quubstituted'analogues of compounds of formula (V) (as described
- T - hereinafter) using the methods described for process (B) hereinafter.
30 . According to enother general process (B), a compound of formula
- (I) may also be prepared by condensing an amine of formula R RNH with
an _acid of formula (V)

35



30 According to another general process (-B), a conpound of fornula
(1) may- al so be prepared by condensing an amne of formula [err] with an
acidlof formula (V) 35 -9- [err] I I 5 or an acylating agent
corresponding thereto, or a salt (for exanple, an,organic or inorganic aC|d
addition salt such as the hydrochloride, 910 hydrobron1de mal eate;

sul phate or creatinine sul phate adduct) or a protected derivative bhareof
Acyl ating agents corresponding to the acid of general formula (V) wWit'ch may
conveniently be used in the above process |ﬁ | ude acid halides, for exanple
sul phonyl chl ori des. The condensati on prooessqﬂdvvoIV|ng t he acylating
agents may be effectgg )tablg reacLJon medi um and congf?iently at a
tenperature of from - 70 to ﬁ([cﬁ?r? \ /Tus tha ¢ondensat|on reaCti1on using an

acid halide may be effected in a U|t r @aacti on nedi um such as an am de
(e.qg. N -di nmet hyl f or mam de), an.ethe e.g. 20 tetrahydrofuran), a
nitrile (e.g. acetonitrile), a hal ®af Rade (e.g. dichl oromet hane) or

m xtures thereof, optionally in t he®*pr&sence of a base such as pyridine or
triethylem ne or an inorgani c base as ®gl ci um carbonate or sodi um _
bi carbonate. Where it is desired to prepare a conpound of formula (1) in

which 25  [poeréd eeplatitig dgehtecoiteBpdhidhg ARareid)Br & '@'o{mé&eﬁlg pgsed in

the formof a eou ni-a in a solvent such as methanol ouhds of
formula (V) ‘3 i? eﬂmﬁﬂ%ﬂj@ﬁi’ 8cigraddibionsalt eyeh asothe hygovehlonide;as
such cg% t | hydmobrohidd,heasléata, usiiphbte be éreeeiliing eulphate Wakdice) drognul a

(V) or acyl %&-b@&t%gegersivgg{v e%ltl)grnegl [lg 30 :

Acylating agents corresponding to the acid of general formula (V)
which may conveniently be used in the above process include acid
halides, for example sulphonyl chlorides. = '

‘The condensation process involving the acylating agents may be
effected in e suitable reaction medium end conveniently at a
temperature of from =70 to +1509C. - Thus the condensation reaction
using an acid halide ﬁay be effected in a suitable reaction medium
such as an amide (e.g. N N'-dimethylformamide), an ether te.g.
tetrahydrofuran), a nitrile (e.g. acetonitrile), e haloalkane (e.g.
dichloromethane) or mixtures thereof, optionally in the presence of a
base such as pyridine or triethylemine or an inorganic base as calcium
carbonate or sodium bicarbonste. _

| Where it is desired to prepare a compound of formula (1) in which o/
Rlend R, are both hydrogen atoms, emmonia may be used in the form of
aqueous emmonia or in a solvent such as methanol.

o/

15

20

25

Cdmpbdhds‘of formula (V) and acylating-agents'corresponding
fhereto_afe'nOVél and as such constitute a further feature of the
invention. Compounds ‘of formula (V) or acylating agents corresponding
thereto may be prepared by methods anelogous to those described in UK
Patgnt.Specification 2150932 end ‘A Chemistry of Heterocyclic
‘compounds - Indoles Part II', Chapter VI, edited by W. J. - Houlihan
(1972) Wiley Interscience, New York or by processes, such as process
(A), as described herein. -

30
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thereto may be prepared by nethods anal ogous to t hose described in UK
Pat ent Specification 2150932 and ' A Chem stry of Heterocyclic conpounds -

| idol es ‘Part 11', Chapter VI; edited by W J. Houlihan (1972) W/l ey

| nt er sci ence, New York or by processes, such as process (A), as described
herein. .- 10 - According to another _gegﬁral process (C), a compound of-
formul a (by*nay be prepared by cyclisation a conpound of fornmula (V)

[err] The process i&cehadingitioyanchher cabnersl proddse (f)gsenmapoind @f formula
pol yphosphat e egtyefal fiﬂﬁ. ' ' i rd 0 re
or gani ¢ sol ve'ntglf) F;')‘?%][bee?gt y Eglq%ggggit%gt%dgﬂcé;?éﬁgﬂguiﬁ?gg%l ?Io)?grm

di chl oromet hane, di chl oroet hang, dichlorodifluoronmethane, or m xtures

t hereof . Pol yphosphate ester js\a m xture of esters which nmay be prepared

f r om phosphor usRBeN8@yClg ) ,-eHieet hyl et her and chl oroform 15  acgqrding to

t he met hod Sdescri bed in ' Readent for Organicg,Sypthesis', (Fi eévgr) and

Fi eser, John Wley and Sons 1%67)\ AlternatiVvely \Qf cyclisation may be
carried out in aqueous or non-aqué@a@:%ﬁ'ra:'\i n tp presence of an acid
catal yst. Wen an aqueous nediumis enployed §{his" my be an aqueous organic
sol vent such 20 as an. aqueous al cohol (e.g. nethanol, ethanol or

| sopropanol ) or an gy GAedd 8! adedniivly @i tut! £ BYSHGAEHES Y as vel

as m xtures.of such sol'vents and catalyst may b exanpl e an
i norgani c d® d RAlyRhesphetacesteraing reantiommedium whigh,pay jqomppise one or-

pol yphosphori.c mérelorgdnlcS8oients S prefcrably halddehatdd hyBrocirbons Guch st Ne
reaction 25 solvent).. I.n an anhydrous reaction nediu which ma _
campri se one or°'?1]tﬂ’8fgﬂ"boﬂﬁ‘l"§°ﬁf"“%’¥'ﬂ@?’s dighlprogthanes ich %59&”&?"'@?&5
(e.g. ethyl acesnlndktuide theredfcatfolyptiosphate geterr ab |/ nicturel 6fiestass dhick h
eacti on may coRVbeoRFEed el baRhoRta o e Jpent Farpelagd Ehigiirgey
[err] pref esabl gecsrdiog [tor the mathed described dnp iRedgents for rgdnie Byntlhesis s
process, Corrpou“disese-r and Fieser, John Wiley and Sons 1967).

' Alternatively the cyclisation may be carried out in aqueous or
non-aqueous medid, in the presence of en acid catalyst. When an
aqueous medium is employed this may be an aqueous organic solvent such

_ .20 - es an aqueous alcohol (e.g. methanol, ethanol or isopropanol_) or an
aqueous ether (e.g. dioxa.n or tetrahydrofuran) as well as mixtures of
such solvents and the acid catelyst may be for example an inorgenic
acid such as concentrated hydrochlorié, sulphuric or polyphosphoric
aecid. (In some cases the acid catalyst may also act as the reaction

25" solvent).-' In an anhydrous reaction medium, which may comprise one or
more alcohols or ethers (e.g. as described sbove) or esters (e.g.
ethyl acetate), the acid catalyst will generally be & Lewis acid such
as boron trifluoridé, zinc chloride or magnesium chloride. The
cyclisation reaction may conveniently be carried out et temperatures

30 of from 20 to 200°C preferably 50 to 125%C. _

| According to a particuler embodiment “of this process, compounds

“of formula (I) may be prepared directly by the reaction of e compound
of formula (VII):



of formula (I) may be prepared directly by the:.reaction aof a conpound of
formula (VII): 35 [err] (VIl1) or a salt
thereof, with a conpound of forrmula (VIIl) 5 [err]-
(VIT1) - or a salt or protected derivative thereof (such as an acetal
formed, 10 for exanple, with an approprig&e al kyl ort hof ormate) using the
appropriate conditions as described above: Tt will be appreciatedshat in
this enbodi ment, a conpound of formula (VI) is forned as an internedlate,
and may be reacted in situto forglthe/ si.red conpound of general formula
(). 15 ConpoundR® SOsfOi,a, Lermd a (VI) may, if desired, be
i sol ated as internediategqgurlngzt e droq?ss for the prepard¥{Ibn of
conpounds of fornmula (1) wherein a conwppag of formula (VIl), or a salt or
protected derivative thereof, is reacted wNRRNHy conpound of formula (M11),
or a salt or protected derivative thereof, in water or in -a 20 sui tabl e
sol vent,  suctr @ssalt dhereaf; wittoleotonpeund of ntorwmdel {VIAT)a t enper ature of,
for exaﬁple, 20 to [err]. If an acetal or ketal of a conmpound of formula
(M11) is used, it my be nacessary to carry out the reaction in the
presence of an acid (for exanpl é, _acetic or hydrochloric acid). 25
Conpounds - of gener%ﬁ arTnﬂva (M JJumay be prepared_in(g er of
conventional steps, from coikpawds of  formula (I1X): [err] 30 For exanple, a
conpound of formula (I'X) nmay be reduced by catal ytic. hydrogenation using-a
catal yst sucér 3 eBft |cidprobeeled erstaive Ottdr¥sr TBuddaC el icefal®borhisa, .-
di azoti 39d usi.ng, for exanple nitrous 35

for example, with en eppropriate alkylorthoformate) W

hsing the appropriate conditions as. described above. It will be
appreciated that in this embodiment, a compound of formula (VI) is
formed as an intermediate, and mey be reacted in situ to form the
desired compound of general formula (I).
15 Compounds of general formula (VI) mey, if desired, be isolated es
- intermediates during the process for the preparation of compoinds of
formula (I) wherein e_compound of formula (VII), or a selt or
protected derivative thereof, is rescted with a compound of formula
_(VIII),_pr-a salt or protected defivative thereof’, in water or in a
20 suitable solvent, such as an aqueous alcohol (e.g. methanol) at a
temperature of, for example, 20 to:1000C. If an acetal or ketal of a
compound of formula (VIII) is used, it may be necessary to carry out ,
~ "the reaction in the presence of an acid (for example, acetic or "/
hydrochloric acid). : o :
25 Compounds of general formula (VII) may be prepared in a number of
- conventional steps, from compounds of formule (IX):
7 N _noy (1X)
\ / - - 2 _

S

RlR.stoz(_CHZ)z\ ._/'.__.

30

For example, a compound of formula (iX) may-bé_geduced by
catalytic hydrogenation using a catalyst such as palladium on charcoal
to give an emine which may be diazotised using, for example nitrous

35



-12- acid end the product of thi-s reaction may then be reduced using, for
exanpl e, stannous chloride to give a conpound of formula (VI1). According
t & anot her general process (‘D), a conpound of fornmula (1) may be prepared
by reduction of a conmpound of. formula (X) 5

[err] (X)./lO The reductlon may be effectedl@sing simlar reaction

condi t i oNSw® 0 ﬁeé.gb ot Oéf "1 rt@L?ﬁr oRC tﬁe% b@bf’é’&memggf To

formul a (X) are nove orma furt eat ur the 1 nven
Conpounds of . f exemplg, (Sbanfeus sblonide ta-givy acemﬁsﬂnﬁ Sormkgo(Md
formula (XI) 20  According to another[gédékal process (D), a compound of formula

(XI) 25 (whergin X represents a | eavi om or u uch_as hal ogen
atom f or 'exarrp‘gj ey Bgrircerared fy Fedvetinn 4 kén'é°“[988?‘f °¥h o :}Etp@n will

general ly gpe effected i'n the presence of a palladiumcatalyst and a base.

The catal yst may be, for exanple, pal on charcoal or a palladium
salt. Palladiumsalts which nn -30 e e yed as catalysts include salts

of organic aci h ce S o/ Yal ts/of inorganic aci such as
chl ori des or R%ﬁés'&%ﬁg"b‘ be"‘T‘Br example, a tertlckgpy ni t rogen

base such as triethylam ne 0£ til -mbutyl am ne or an al kali netal carbonate

such as sodi um car bonat e. Th§\/ lon may optionally be carried out in the
35 pres e of a phosphine, * or exanpl e-a triaryl phosphi ne such as
tri phenyl phosphi ne or-tri-o-tol ylghosphi ne. A phosphine should be - 13

- present when the process.is effected with a conpound of fornmula (XI)
: The reduction may be effected using similar reaction conditions

~— to those described for general process (A) above.
~ Compounds of formula (X) are novel end form a further feature of
15 the invention. '
Compounds of formula (X) may be prepared by condensing a compound
. of formula (XI)
- - -
. X, e e R _ -
20 V2N A /"f (x1) -
] [ U e : . _
| . o L I | -
A\YAVA
\. \N
s 25 (wherein X represents a leeving etom or group such as a halogen atom

for example a bromine atom) with an alkene R R NSO CH=CH,.
The reaction will generally be effected in the presence of a
- palladium catalyst and a base. The catalyst may be, for example,
palladium on charcoal or a palladium'salt. Palladium salts which may
30 be employed as catalysts include salts of organic acids such as
- acetates or salts of inorganic ecids #uch es chlorides or bromides.
The base may be, for example, a tertiary nitrogen base such as
triethylamine or tri-n-butylemine or an alkali metal carbonate such es
sodium carbonate. .The-reaction may optionally be cerried out in the
35 presence of a phosphiné; for example a triarylphosphine such as
tripnenylphosphine or tri-o-tolylphosphine. A phosphine should be



wherein X represents a brom ne atom General process (D) .may, be effected in )
the presence or absence of solvent. An anhydrous or aqueous reaction nedi um
conprising one or nore solvents may be enployed. Suitable solvents include
nitriles, for exanple, acetonitrile, alcohols, for exanple nethanol,

am des, for exanple dinethylformam de, N nethylpyrrolidine or L

hexanet hyl phosphor ami.de; and water. The reacti on may conveniently be;’
carried out at a tenperature of from25130 ferr], preferably 75 to I500C.

10 Conpound OJiBA S8 i9CrPESRA" AfkH RO HE JFOFDEIIES
met hods anaﬁlc‘)ég%qfst to tggés?r)d,gscrilbed her ei n. Accgarn{c?ieng to anot hgr(?gneral

process ( E)“BERedAph ReATeents  dnhirgmine) at@Msor ding to the invention may be
converted into TaAGHFE pedEesU(D) hly beOéffielted rivethd Pheserncegor Gibsendd onal

pr ocedur es. cordi tangﬁe enbodi nent of gfoneral Brasess £E4 a conpound
of general POTYRAta ?%a TRYS, OF, BAROUR Seackion BpYium Camprising onf o osent
hydr ogegn at more rajvérdsahdy lbat explogedig Switeble isodwentiseiheliugecaitrifiesy eacti on
may be tffe ' ' - j n : n .aldyl

nal i de, al k3P (8Bpil, Bostini BRS, Catothi "o Uadhe ) Bt dildestlebl|
conveni ent | pxanpleadinethy biarmeniden Nrhethylpygeedidise|arent such as an anmide
(e.g dinet h}sLIQ{éEﬂa gg%@lapﬁénmaéi ARG Wekef. RS TRBYEIH WaRBonRemientaplne i N’

t he presence o Sui t abl'e bases i ncl ude, f exangelﬁe al kal1 et al
B

hydri des, s@ercied ovkiiatne Xemperature=pf fegm 2p t%@P‘ng'caF?) 2bly steh as

sodi umjccﬂitr besel® or al kali netal al koxi des-such as sodi um or potassium }

met hoxide, ethoxjde or, t- oxi de. e alkylation reactjon is conveniently
Carried out at. Fomenndespl isttule (511 3a 55 pitaered (35 ki EeRERIERS 0
gener al pr ometisods-anakogoosioubbosel désuribed herein. ~ - 30 (1) where [err]
represents a [er ro. 2RI enare. : %"‘F ' f

correspondi ng co‘r%gng’] (F? %gﬁ#?é;rra?] &Ebg%ggsdgﬁté a Ié'lﬁﬁ1°2| ﬂ%%?ﬁagroup.
The reducti d&) paasoadingrke the dnvention meyibeycomversed dintioosnother reamppunsd

above for the pedunledion! uding SimeRtioRbl lproBedaounds of formula (I11).

ConpountP anal ogous to conpounds of formula 35 ) but Lo which [err
represents a [ erfccozding $p oneoepbadipent-of,, ay%ld(m%cess (EP’ a °°"9p‘l""d Jf

general formula (I) wherein one or more of R;, R, end R, represent -

hydrogen atoms may be alkylated using 6onventional techniques. The
" reaction may be effected using a suitable hlkylating agent such as an
_26 alkyl halide, alkyi tosylate or dialkylsulphaté. The alkylation ~
reaction may conveniently be carried out in an inert orgenic solvent
such as an emide (e.g dimethylformamide) or an ether (e.g.
tetrahydrofuran) preferably in the presence of a base. Suitable bases
includé,.for exemplé, alkali metal hydrides, such es sodium hydride, W
25 alkali metal carﬁonetés, such as sodium carbonate or alkali metal
alkoxides such as sodium or potassium methoxide, ethoxide or
| t-butoxide. The elkylation reaction is conveniently carried out at a
 temperature of from 25 to 100°C. | '
| According to another general process (F), a compound of formula -
30 (1) where R, rep:esenté a Cs;s alkyl gtoup‘may'be'préahred by
reduction of the corresponding compound (I) wherein R, represents a
C;-¢ alkenyl group. The reduction process may be effected using the
.conditions as described above for the reduction of the group CH=CH, in

compounds of formula (II). .Compound analogous to compounds of formula

35 (I) but in which R2 repr@senfs a Cié alkéhyi group may-be prepared by



-14- nethods anal ogous to those-described herein for the preparation of
conpounds of formula (1). According to another general process (G, a
compound of formula (1) according to the invention, or a salt thereof may
be prepared by 5 subjecting a protected derivative of fornmula (1) or a
salt thergdbf to reaction to renove the protgcting group or groups. Thus, at-
an earliemetage in the preparation of a corrpound of formula (1) or a salt
thereof it may™Atindspenalogens: £ thpsedessrivedshenednfary the preperadian f nore
sensitive gr oupsmpdunts cofl formixal €Xul € to pr event undesirabl e side
reactions. The protecti groups,.used in re tion of-c oynds _of
formula (1) may be’§ 8’6‘;}19'9 r?Bgmﬁr H%ﬂerﬁ'L gesngé £ & © Mﬂgg& g?’t'i'f"\!‘ét ive
Gr oups in O %creuﬂt doeepdivigr yo the. inventiorlyCéiriacs{It eherreoPr mds bé Pprepadéd by
'Protectiv DS | t T 0
Wl ey and %ons%ﬂ"ﬂ?g?g}r’r%gahgs&g? %in f P%,IQ.}Q. I&\(/a%n errfetiﬂgﬁédéfggﬁts
hydrogen the greegtioartq mwméhpmpmtdugfgmuemmt@pby pr ot onation or

with a conventionaly,ggl & Bk %%iié{'%tﬂdé)'ﬂ? thesbfé%agéﬁl&\soﬂ%ycbwdeoff or
exanpl e- ar al kyI gr oupzt) such as benzy phenyl et hyl or

tri phenyl net hylfo anqe galt thes gf‘s%m BS"N"B%‘M‘?P&%%%‘@UM?F or

L but oxyci'ir bf)n)ﬂbsiraﬂle %&@Qb?dtl bﬁ@mmdﬁysaissﬁmgﬁ.{psesﬁm\elf?r exi'irml(?)
an ara as s of genetral forpula

wt%er eip on %‘Hg?‘g‘lﬁf ?H’é‘eﬁ? édﬁséf";#ieaﬁggﬁng?ﬂ PRBY egent hydr ogén nay be

prepar ed by deprot Sitiei protetting growmpossd dg the preperetiont eft dof - :

Removal O 2" AFhif RE7'R! bd' %8l WP Roflefefihln WatnBE, 280k aetihole

canventi onal procedu usS an ara rou as ben

cl eaved by hydr'8getmt}s¢ &roups Ho mm@eﬁsﬁﬁaﬁﬂapyﬁﬂv(Ecéliepéﬁleadmum on

charcoal ); an Pquks Q@ﬂ!? o%UCﬁr&%c&JéeﬂfddpQXﬁ% | sythests' by bﬂ\e%ﬁ&iﬁ“?ﬂ
by hydr ol yf%s w th, r exarrg %o brom de in acetic aci d or
reduction,™% or %ﬁﬁ?ﬁ)l oy Wil él‘?f‘ enation. -

In compounds of formula (I) wherein R, represents hydrogen the
| group 'NR, may be protected for example by protonation or with a
-- - conventional amino protecting group. Such groups may include for
' example aralkyl groups, such as benzyl, diphenyimethyl or
- 20 triphenylmethyl groups; and ecyl groups suoh as N-benzyloxycarbonyl or -
) . t-butoxycarbonyl. The indole nitrogen may also be protected, for
'3: example by an aralkyl group such as benzyl. Thus, compounds of
' general formula (I) wperein one or more of the groups Ry and R,
represent hydrogen may be prepared by deprotection of a corresponding
— 25 protected compound. -
o ‘Removal of eny amino protecting groups present may be achieved by
conventional procedures. Thus en aralkyl group such as benzyl, may be
cleaved by hydrogenolysis in the presence of a catalyst (e.g.
_ palladium on charcoel); an acyl group such as N-benzyloxycarbonyl may
30 - pe removed by hydrolysis with, for examplé, hydrogen bromide in acetic
acid or by reduction, for example by catalytic hydrogenation. =
As will be eppreciated, in some of the general processes (A) to
(F) described above it may be necessary or desired to protect any
sensitive groups in the molecule as just described. Thus, a reaction
35 step involving deprotection of a protected derivetive of general _

-



As will be appreciated, in sonme of the general :processes.(A) to (F)
descri bed above it nmay be necessary or desired to protect any sensitive
groups in the nolecule as just described. Thus, a reaction 35- step

i nvol.vi ng deprotection of a protected derivative of general - 15 -
formula (1) or a salt thereof nmay be carys ed out subsequent to any of the

b d bed d f h t
ot e moeprs FRESROR bk irbit mel W saPSel A1 Bubecfoht 4 S RR0° 7L
be carried the ahmverx;esapﬂmbprmesssedﬂéntm (3 bsequent to .any of t he
processes (A) t%(.gi) b drgf "B A feéueilyaageewﬁ tRE Fivahron, 286k (1)

oun for

conversion of a a sal t hereof | Nto

phar maceut i fallaningcrgackions o8y« l(ﬁr“eﬁ?ls%RYea(' or degipedcbe I‘P?H%ﬁde?“tld-"
ther eOf - any approplit8 bdqueRcs Bubsdfbeh® ticSEhyllof Ehe piBeesIdsO(A) ite

i nventi® s( sl salt, for exanple as an acid addition salt, this may be
achi eved by rvating the free base of general fornmula (I) with an

appropriate (a#lﬁhmopélafdfrabhpmté&tiag gmupe'aleadt anount, or with creatinine

15 | phat t abl t th

bei ngsgrrgl g 2&5 Qf?%f'a’gsl%‘%s??régﬁg‘g{‘l’gﬂ ‘fei. g?ﬂ‘é’ g@af’gt? agié)twég%%"kﬁe

general net iphdsmaaedttﬁmﬁ adreptaliler se¢lie oprsqi&am i(6ar cixample ,c bygeateds of the

i nvention gf?ajo be used for the introduction of the desired groups at an
€

internedPate in the 20 preparation of the reqw red congound It
should ¢ heref or eftiezeaib igcdenizad b dsolets & icompound. of the Invsinéian a8 %he

sequence of (f:) ﬁg?&n?ect el &5 4R Gel‘asﬁdihi'tﬁo@rs‘iﬁt, tth@é H}ebéeﬁiﬁ\&

o o e o B o b vl B SE4 o oot
fol | owi ng BEgwial G;&e\ﬂbtithyShuH dnruﬁuibeleh«tneidmepl asSwitingredtining a
lim tat I on th(ipﬁ te in e mx%ef’eagg vent e.g'.n Ju% J ethanol) _
As well as being employed as the last main step in-the
preparative sequence, the general methods indicated above for the
preparation of the compounds of the invention may also be used for the
introduction of. the desired groups at an intermediate stege in the
20 Ppreparation of the required compound. It .should. therefore be -
) appreciated that in such multi-stage processes, the sequenge of
reactions should be chosen in order that the reaction conditions do ,
- not affect groups present in the molecule which are desi_red in the
final product. : ;
25 The invention is further illustrated by the following Examples \J
which should not be construed as constituting.a limitation thereto.
All temperatures sre in °C.

~ Intermediate 1
30 -Methzl—B-(l,Z,S,6-tetragzdro-l-methzl-4~gxridiny1)—1H-indole-5- -

- ethane sulphonamide oxalate = -

A solution of N-methyl-lH-mdole-S-ethanesulphonamide (1.0g) in
" methanol (50mt) conteining potessium hydroxide (5.6g) and
N-methyl-d.-piper-idone (1.0m2) was heated at reflux for 24h, cooled,
35 and the resulting eolid filtered off (1.0g). A sample of the solid
(0.2g)_was dissolved in a hot methanolic solution of oxalic acid



Internediate 1 30 . :

N- Met hyl - 3-(1, 2, 3, 6- tetrahydro 1 met hyl - 4- pyridinyl)-1Hindol e-5- -

etthane sul phonam de oxal ate ‘A sol ution of

N- et hyl.- 1Hi ndol e- 5- et hanesul phonani de (1.0g) in nethanol (50m)

cont ai ni ng” pot assi um hydr oxi de (5 6g) and Nénethyl - 4- pi peridone (1.0nm) was

heat ed at yef | Eed 1S ed off
(10g). " A sam oo e 29?‘*&3? 5, 306 B oed o YhocsBieatid By ddiRErC

sol ution of ox&Had ae‘r‘*aite fb@t&?"tﬁ@"'%)ol uthq)ﬁaébmaedfﬂemwr@f.
sa: E preC:c p: Eaaﬁui diiedditi Ve Iaal iaeetﬁtt €i£1208bnpoRRd &Y ¥ Sd1Qr (ém@g)m.p.The
salt was filte vacu 0 i nmpound as a
solid (0.12g) '9%87(%%5&1 R&’)s ip £9U08F < o b2+ .5, %ﬁfé’zgz H, 5. 6:
N,9.5. 5 s [eCfjHy38igDiS.€5H4D,508.6H7J0, Pedquiibed C/52.9;H, 610gPaT% 2

5- Brono- 3- (1- net hyl - 4-pi peridinyl)-1Hindole A m xture of 5-bronoi ndol e
(39.2g), N-nethyl-4-piperidone (25.0g) 10 and pot assi um hydroxi de pellets
(12.0g) in net Antesmedd@imnP) was stirred and heated at reflux for 17h then
cooled to [errk.g¥j ' iltered. The residue was
washed consecu again and et her and

dried in yacuo to d Véx‘tlﬂ‘é ofSebnenaindele: Q?-éﬂg)drﬂrpythﬁrﬁepi(mi@%e 4350g)
powder, W {4 MeRd assi%ﬂ.ﬁh{«@kadmeﬂbwana Y m bbas%&uyzim) was

characterisation.in e nex sol-u anal |§° hydr og

chloride was pftitradye W@GE%Q%MHF fom| iy*"?ot!fﬁe? Sor{gd 9 "&B‘blséé’”i“9°
Gssolved in o per Lm0 gs el Tl e ora o Tho s oo o Satt of
SO
The’ it or medi aPEebAnols ebery HesRandt ages”pith sHier ohf ik 28 et o 38ud
t he suspensi an ﬂtasidteat\qﬂia&a _wi_a_qdltpalg) @asa gowdet hydtwahper i c
acid (10m 1? Fsizél%mﬁchanﬁs w8kd ﬁi‘-&ﬂt l?MNrQQF%ﬂthEt&&'thgﬂrp Th) £ hext
es a re S

added. The tant sol ution was’ enat e uspensi on of

5% pl ati num ox@&égw Aasajatiery qﬁgythqﬂobimammgenm@or de 98 prepaped dyove
- adding acetyl chloride (20ml) to ice-cooled, stirred ethanol (1.31).

The intermediate tetrehydropyridine (43.2g). was dissolved in a portion
~ (0.951) of this solution. The hydrochloride selt of the intermediate
20: precipitated out. In order to redissolve this salt the suspension was
heated on a steam bath and portions of 2N hydrochloric acid (10ml)y
water (15ml) and con. (1IN) hydrochloric acid (10ml) were added. The
resultaent solution was added to a prehydrogenated suspension of 5%
platinum oxide on carbon (7.0g) in ethanolic (HC1 (0.351 of the above
o 25_~-solufioh) and the'mixture was hydrogenated at room temperature and
... atmospheric pressure until uptake of hydrogen'cgased. The mixture was
filtered and the solvent was evaporated. The residue was suspended in
ethyl acetate (600ml). Sodium carbonate (2N; 350ml) was added, with
stirring and the mixture was filtered. The residue was washed with
30 water and ethyl acetate and dried in vacuo to give the title compound
(33.4g) as a powdér, m.p. 160-165%. '

Intermediate 3

5-Bromo-3-[1,2,3,6-tetrahydro-1-(phenylmethyl)~4-pyridinyl}-1H-indole
35 - Freshly distilled l-Benzyl-4-piperidone (11.7g) was added to e

stirred solution of S-bromoindole (11.0g) in 2M potassium hydroxide in



25 solution) and the m xture was hydrogenated at room t.enperature and

at nospheric pressure until uptake of hydrogen ceased. The m xture was
filtered and the sol vent was evaporated. The residue was suspended in ethyl
acetate (600m ). Sodium carbonate (2N, 350m ) was, added, with stirring and
the mxture was filtered. The residue wag washed with 30 water and. ethyl
acetate and dried in vacua_to give the title conpound (33.4g) as a er,
mp. 160- [(mepranqy1gglmﬁgjla]Qe gixture was stirred at reflux for 8h -and then

5- Br onp- 3- [gh1dwed Got e&aafwots& bvéﬂolaanylmetémha -wsP¥61 XicREs | byl H- | ndol e 35
Freshly di Sftl |l ed 1-Ben

dded.t t d
sol ution off BEEELIAS (YRS d("ijl Sﬁéixgg%tﬁégg?maﬁ g?raeo%’aﬁ 5”6
met hanol ( Sdintleyt. 1ﬂ'hﬁem xituﬁa" Was XBh to egive\ttheetitlllexﬁgou&b @na t hen al |l owed
to cool to ér rstllﬁ\ﬁ%r 639 %2, ﬁsd Qﬁé lgy filtration, washed
net

Wi th aSm xture 0 ano §’8ried in vacuo at [err]
for 18h to give the title corrpound as a crystalllne solid (18.69) mp.
173-[err] (fHAefhbasatenser medi ate 4 .

5- Brono- 3- [ e hyI) 4 p| _er|d| nyI]-lH-lndoIe A sol ution of

. - (phenyimetivy )+4-pine pllslf-indaderr i de (330 ;
prepared by theaaéauuaa e xﬁféﬁn&a;&elprw@oé)liﬁ%aamféh en250M ] with

stirring) was h dro enat ed . over 5% pl ati hum'on carbon

t enper aour echarig Amty ipTeparedshy theddition ebaaetyl o?hlxﬂsgd%c;r’rpﬁéﬂr?e The
cat al yst Waﬁo rmweﬂ [250mi} With istirrihgh wael hylirogendteahever\5% prithaes lon

-(15m dth d | t | d
The rbs| duetHEion G080, 8hagonciaeersRf A atrosahonth PRefisR o175 ) “and
et hyl acet ahpdx(ogiﬁd:)on wine cphphaé:s. s diber cdtadysin #as remaved dys fibymation.

t t t hyl
hen wnoned s detid e vERERRLR $HL (1SR MBI SeRe Ry fs%% D dri ed
[err] asd 2evaporsted dio,give eoaprdryareqidvc- githe !Bhédl!q wes pantis s an oil
(3.30) . T.| pétwden o8 aquegssaéogicﬁg chftiohkitd (?9nf) bhd Eenj1dcetate (175m1),

the phases separated and the aqueous ‘layer re-extracted with ethyl
acetate (100mt). The combmed organic layers were then washed with
water (50me) extracted with saturated brine (50me), dried (MgSO,) end
20 the solvent evaporated to give the title’ compound as an oil (3. 3g).
' T.l.c. Si.lJ2 CHZClz.EtOH 0.88 Nﬂa (100 8: 1) Rf 0.44.

|

Example 1 .
N-Methyl—S-(l-mthyl-4-p1peridinyl)-lH-indole-S—ethensulphonamide .
25 Intermediate 1 (as the free base) (0.369, 0.001mol) in absolute o’
alcohol (70me) end anhydrous dimethylfomamide (5m2) was hydrogenated,
in the presence of 5% palladium on activated carbon (0.36g) at ambient
temperature and atmcsphenc pressure. After '20h, hydrogen absorption
(25cm3, theoretical = 24cm3) ‘ceased. The catalyst was filtered off
30 and the solvent removed in vacuo to give an opsque gum which
solidified as a sof‘t( wrt%tg sohp (0.3g). Purification by flash
chromatography (Sorbsil)Cé0 silica gel, CH,Cl o/Et0H/0.88 ammonie;

50:80:1) gave a colourless oil (0.21g) that waes triturated with ether

to give the title compound (0. l7g) m.p. 156-158%. T.l.c. Si02
35 (cH Clz/EtIJHIO 88 emmonie; 50 8: l) Rf 0.4; detect:mn, u.v., IPA.




Exanpl e 1 N-Met hyl.- 3- ¢ 1- net hyl - 4- pi peri di nyl ) -1 Hi ndol e- 5- et hansul phonani de ~
25 Internediate 1 (as the free base) (0.36g, 0.001lnpl) in absolute
al«cohol (70m ) and anhydrous di met hyl formam de (5n) was hydrogenated, in
t he presence of 5% pal | adi um.on activated carbon (0.36g) at anbient
t enper at e and atnospheric pressure. Afteryjg20b, hydrogen absorption
(25[err] ,’}ﬁ-‘nepret ical = 24[err] cease\c;].e ge cat al gst was filtered off 30
and the sol venNeteF 8388 i n vacub™nd §i Helh WiKaT QeOtnh &AM solidified as
((';1 soLt \l/vhi(te Zahérys(iﬁ.- 3g). Puri F‘bu.itﬁtli:m[t,bﬂjﬁ;l Hsh3yenk et omat ogr aphy )
Sor bsi ‘Tra r bl i _ L E 0. nia; 50:80:1
gave a col ourl gs&as?‘%"%&’z%z"fﬁ% 2% c[%fslﬁt{!r Qﬂgg;mﬁaﬁgﬁer to give the
title conpound (0.17g) mp. 156-158. T.l.c. [err] 35 ([err]/EtOH 0. 88

ammoni a; 50: 8: g)akfje024; detection, u.v., |PA - 18 - \Water assay
Found : 0312% vﬁﬁﬁo.—ozrml equi v. Analysis Found : C, 60.5;
H 7.3; N12.1. N 3 pethyd-4~pipepidinyy)-dH- e<Srethenesulphonamide

[7ER3 s = 1\ U3y
N- Met hyl - 3- ('1- gg) hWE)IN-Mehy D034 (1-hbtHy) d@lra per i RATE IHL Dt 280 g effhene-
(E) - N- Met hyl - 2-1 3- CT- et hyl H pl perrt 'dl'n'y: T f%’?'l'nﬂ'o -b-yT [ etnhene-
sul phonani de ASHiBhonemids " | nternediate 2 (1.00g),
N- erFt gyl et henesul plonistde ﬁﬁ-lntémgﬂllle 2t (1.ﬂ?g),bluyhm:igfﬂeaes(.mm_ ide
pal | adi um acet 0 and - trie Loe (73 .in dry acetonitrile
Cadded 1o @ ve oMl Eterheiphagnie ARb0: paldin Aestasd 3D 4nd oo
vessel "at [ errtriethylagifie {@3Dng)ein atry [exetdniteild dadddd¢or givet aototeds
repeated on th C. 1 Loes.. . ase .t he ,seal ed _vess
et od at 100 TERONE of Jat) v, s¥FSed' (o PlckeCif o 8RR -SRI CHE Tl Tor
contents were do?%h end then ahB0d0farcddhiaihe repckinncdas Tepeatedi oudhecsame
chr omat ogr aphe i | 45 ' ] oYs) t _11n0
et hanol and .am%gﬁlﬂeaa i %lf'ﬁsz(il Ig‘gésctg%fggg@zg%agl%%leﬁé?ggg?n‘?ggatQEg %’gf@g‘? iltlg to
65:8:1). Te for 3.5h. The sealed vessels were cooled, the contents were combined
end the solvent was evaporated. The residue was chromatographed on
-gsilice (450g), using & mixture of dichloromethané, ethanol and ammonia
= - (initially 80:B:1, gradually increasing the polerity to 65:8:1). The -
fractions ‘containing the product were combined and evaporated to give
20~ a semi-solid.  The material was briefly triturated in a mixture of
- 7 cyclohexane and ethyl acetate (l:1; 100mt) to give a solid which was
filtered and dried to give the title compound (6.85g) es a powder,
m.p. 190-1920.

-

— 25  (ii) N-Methyl-3-(l-methyl-4-piperidinyl)-lH-indole~5-
' - ethanesulphonamide _ _ ‘
' A solution of the product of stage (i) (5.78g) in a mixture of
"ethanolic hydrogen chloride [prepared by adding acetyl chloride
(1.71g, 21.8mmol) to IMS ethanol (400mt) with stirring] end
dimethylformamide (300m%; added to the above to dissolve the starting
material) was hydrogenated at'rqom_temperature and atmaspheric

30

pressure, using 10% palledium on carbon (5.00g, 50% w/w with water) as
the catalyst until uptake of hydrogen ceased. The mixture was
filtered and the filtrate was evaporated to give a solid. The solid

' was partitioned between 2N sodium carbonate (60mL) end ethyl acetate
(200mt) end the mixture was heated until the solid hed dissolved. The

35



fractions containing the product were conbined-and evaporated to give 20
a sem-solid. The material was briefly triturated in a m xture of

cycl ohexane and ethyl -acetate (1:1; 100m ) to. give:a solid which was
filtered and dried to give the title conpound (6.85g) as a powder, mp.
190-[err]. 25 (ii) N-Methyl-3-(1-nmethyjg 4-pi peridinyl)-1Hindol e-5-

et hanesul phonam de A solution of the product of st agl:(;ﬁ:&i%1 i3.6.78 iNasea
ni xture of eherasomere |BpaRRRleds cHioPAYROUP FNASS WRE 6 £ g‘s cBYYICRT or i de

(1.71g, 21. gagrdte (200D &id12Re|comBOAEYE brydrib plidsesi were aashedOwith

di et hyl f or mam de (,.3001 ; d tp.the.ab to.di t '

Tt er i 4l ) waSbRtet arie. (R o1 TN ), bR ByaERatEal BF cV8ld olfl,
usi nlg 10% Eahé?giﬂughore:qathnnsé&.m@,em@%wmwt060w&1 &o) ginve the titlel yst
until uptake o C ot Jyzh 0 d d the filtrat
was evagoraﬁmwgaé)s%aﬁgsﬁg?s&cg%dm : "Selmader ot o stween 2N

was partitioned between 2N
sodi um car bénalysigs0ni ) antounday| £e68RcH{DEor¥)12afte t he nixture was

heated untils the 5@l §d hadpghyises vVeden.B3eH,7.55 NJIR.5%. phases were

separ at ed, ltcﬂén%ﬁ]&eGUS phagéea was 'efgr a-cg?e"d’vm th ethyl acetate (200m) and
the conbi ned organi c phases were washed with saturated brine (100m ), dried
[err] and eggpmpfd 8d to give a gum The gu crystallised from et hyl
acetate (607 tjitle 5 C und (4. i
“mp. 17go[ elE Ehyl-4-piperigin

requires C, 60. 9; A HioliblorNot 24-Hydr&2inopi-aethg D-benzenethanesulphonamide -
o 05 Mt SN sk (3850 g s o
1- met hyl - 4- pigteri (KOmgicef @Ndeydrdehlariesepid £1<dms, x2HA0amol) was catirredifprof
NI e o g AT s it o St com
stirringscontQ.-35gY Wesr added and @tizvinacontipued for a further 3Omin. The
solution was then basified with 8% sodium bicarbonate to pH8 and
extracted with chloroform (3x50mt). The combined organic extracts
were dried (Na,S0,) end evaporated. in vacuo to give the crude--
hydrazone as an 0il (1.0g). A solution of the hydrazone. (1.0g) in
20 chloroform (20ml) containing polyphosphate ester (10g) was heated at
reflux for 8 min. The solution was poured onto ic_e_.(ZOUg), stirred
for 2h treated with 2M sodium cerbonate {20ml) and extracted with
chloroform (3 x 50ml). | S _ .
The combined organic extracts were dried (Na,S0,), eveporated in |
25 Vvacuo and the residue purified by flesh chromatography (silica 9385, o/
100g) eluting with CH,C1,/EtOH/NHg (75:8:1) to give impure materiel as
a yellow oil. Further flash chromatography (silica 9385, 100g)
eluting with CHﬁlé/EtOH/NHs (100:8:1) gave the product as en oil
(0.05g). This was crystallised from ethyl acetate to give the title
30 compound solid m.p. 156-157. = - _ -
T.l.c. 5i0,, CH,Cl,/EtOH/NH, (50:8:1) Rf O: -

Example 4 :

N.N-Dimethyl-3-(l-methyl-4-piperidinyl)-1H-indole-5-ethanesulphonamide

35 Sodium hydride (60% w/w with paraffin; 124mg) was added
cautiously to a stirred solution the product of Example 1l in dry




-

solution was then basified with -8% sodi um bi carbonate to pH8 and extracted
vmlh chl orof orm (3x50m ). The conbi ned organic extracts were dried [err]
and evaporated in vacuo to give the crude--,hydrazone as an oil (1.0g). A
sol ution-of the hydrazone (1. in 20 I% of orm (20 ) cont ai ni ng

pol yphosp#a e atimethylforpamide &’@&tbd dhe rvssulbentaniaaune rwasTatirretudti aoomas .

d t
?gg:ﬂe) gﬂd ext ?:e(n? resﬁddﬁforo?eéer??gf r@%ﬁﬁﬁt\‘éﬁﬁ s%%ﬁ.‘% 'Ufnnfé%gf) 3hfde
extracts were o&l‘@ dpy fry gimefbyifergapide; {1mL), wes pddad ime ?@ﬁaﬂue The
purified by fl aRktehs waBtstiraed at( Sadm ea'p‘&ssamelﬁ@ﬂ)z shit iTRE wabbmn

| Et OH/ 1) t | | I rth
Fheh chr o odiabite pi | wisfolb BatRES: I3RS, Svaiinted Ao P46 pra i "'
c(a 3g3| 8 ; é)et g?\éetnelsédmn od;mhmrzwgrapﬂec( on (ﬁgi;la 'thezj')/;aelmﬁgtﬁﬂh se_cli_ ’}‘ rom
Cert] /&t O—V[ertﬂ]eg{%%mg fiﬁe’m g'ce'g Exmﬁofmﬁﬂf (8ot 1 1')1 fo giv8 d Ylm. T-¥heCoum
N, N- Di et hyl - 3-Wes- heiefily- Pp%ﬁﬁddimﬁiytm ethey end thehbitde compoundi de 35
Sodi um hydri.de &54% 1¥ided dit a@raabtwer @’25%3) \ma ww:nautlousl y to a

stirred solution’the product o

di net hyl f onoani brd - *€2 c"ﬁﬁéz:‘éﬁﬂ{ﬂ)"ﬁn?o’rﬂ Hurifvﬁs”stl rred at room

t emrper a} ure -under nitr'ogen for 0.25h then a solution of nethyl i-odide
(440rrg)[in dry dimethyl formam de (1m) was added in a stream The m xture
was stirred at eraturé for 2.5h. The reaction mixture was quenched
with water (3m§i) e N+Diohekhry 1-2e[35- (3700 periatingpk)-dH+tmdailebs aphed
or'silica (150 I]e%"aé“és{'lq ntaniﬂg chl oronet hane, et hanol and™ammoni a

(80:10:1) to gi was brleflytrlturatedln dlet et her
and the titilse corrpo&rmi-xd:ﬂystﬂfl PrBromovirt(lzmethybrfvadpexidiaydy)- fp}:ﬂe (2.0qg)

170-[err]. 10 N,N-dimetHyZéttenesiphohémide] (P.288g),) triﬂ-tglmhogﬁﬁﬁ'ml €0.%g)

) - palladium acetate (0.lg), triethylamine (1.0mt) and anhydrous
acetonitrile (12mt) was heated in two 10mf sealed vesseld, with
stirring at 1079 (oil bath temp) for 2.25h. The.reaction mixtures

20 were combined, the solvent removed by rotary eveporation and the -
- residual foem purified by flash chromatography eluting with
- dichlbromethane/ethanol/0.88 emmonia (106:'83 1). Rotary -eveporation of
the appropriate f‘ractions. gave the product as a foam (1.92g)
T.l.c. Si0, isopropenol/ethanol/water/0.88 emmonie (20:20:8:1) Rf 0.5
25 | (major) + 0.55 (minor) + 0.4 (traoe)

(11) N,N-Dimethyl-3-(1-methyl-8-piperidinyl)-1H-indole-5-
- ethanesulphonamide o -

A solution of the product of stage (1) (1.5g) in ethanocl (200m%)
30 was added to a slurry of 5% palladium on activated carbon (1.5g) in
ethanol (100mt). The resulting mixture was hydrogenated at &5psi at ;
room temperature—for 17h. The mixture was filtered and the filtrate
evaporated to leave a solid (1.0g) which was washed with isopropanol
_ (3x20mz) to give a solid (0.8g) m.p. 215-2259
35 . Crystallisation from hot ethanol (60m%) gave the title compound as

- microneedles (0.29g) m.p. 228-2329




(E)-N, N-Di net hyl - 2-[ 3- (1- nmet hyl - 4-pi peridi nyl)-1Hindol -5-
et henesul phonam de 15 A m xture of
- Brono- 3- (1- net hyl - 4- pi peri dinyl)-1Hindol e. (2. 0g): :
N, N- di et hyl et henesul phonam de (1.184g), tri-o-tolyl phosphine (0.6Q)
pal | adi um acetate (0.19), triethylamne (1.0m ) and anhydrous acetonitrile
(12mM ) was heated in two 10m seal ed vessels, with stirring at [errhfoil
bath tenp) for 2.25h. The reaction m xtutkes=20 were conbined, the Sol vent
renoved by mQldéy Se¥QRopiéganoR/ethehvates/ol88! anfrdnta 20k 2094 1D Re loash
chr omat ogr aphy eluting w th dichl bronet hane/ et hanol /0. 88 anmoni a (100: 8: 1).
Rotary evaporation of the appropriate fractions gave the product as a foam
(1.92g) T.| Examplyr 6] i sopropanol /et hanol /water/0.88 amoni a (20:20:8:1) Rf

0-5 25 (MBLYf lyeknd) 22 ot Hé iUy 1)-n1rldo§ 32 Ltndrebti1phonamide

N, N- Di net hy F=3=t= 9 ul phonamni de A
sol uti én of (dle (oduk Aph)-lt-indodr@yld200m ) 30 was
added to a YrHbheewlbhotémias! adi um on activated carbon (1.5g).in ethanol
(100nt ). Thé&Tx ure was _hydr.(zgveﬁét ed at 65psi at ro?m
tenperature for Amixtane of; Intgreedigte 2 | o Wiyl silphopemidec (@4889) at ed

21910 3 L 805t Gk sttty iasmreriray | et v
a sol i : . - s i'sation from et hapo

Gave t he t0L0BbE ok peabonitats JIYRLE b Sonsated Shls Suo Saial ortisns |
[ err] . i@opr aeenpldeedhixitortve rse@lEB veasalsi (l0m20: &t Bedbedrt AORL - fomshl e 6

3- (1- Vet hyl -dRiBe dhdtiks W¢ vRgUies oo 065 added (i
0D Lo p o] 1 A TREGES Sldntddy ot O VifyP el pRRALAd 'e‘?gng@s ipdjadded(dp eqoh
nixture of lavebedraienack end(theymixtupe was benterbati 088 far sstyrther |k um

acetate (1001Hg) reduliting mkmwm%@&@aw dr*r{ésatiwlv%%aeenaltﬁaﬁ ). and
acetonitrile (14m) was segar ated into .two equ? ..por _
residue purified by f‘lash chromatography (silica 9385, 400g) eluting
15 with CHC1,/EtOH/NHg (100:8:1 to 75:8:1) to give the title compound as

a solid (O.Bg)_m.ﬁ. 208-209°.

(11) 3-(1-methyl-8-piperidiny])-1H-indole-5-ethanesulphonamide
——.. = A mixturé'qf the product of ;iage (i) (0.8g) in ethanolic
20 hydrogen chloride (BOmx)'was'hydrogéneted over pre-reduced 10%
palladium on carbon (50% paste with water, 0.8g) until upteke ceased.
The catalyst was filtered off, washed with hot ethanol (50mg) and the
filtrate eveporated in vacuo to give crude materiel (0.15g). The
catalyst residues were then warmed (709) with 2N hydrochloric acid W
25 (200me), filtered and the filfrate eVaporéted to dryness in vacuo
(azeotroped with toluene). The residue was combined with the crude
product obtained above and purified by flash chromatbgraphy (silica
9385, 100g) elqting'with CHéClz/EtOH/NH3 (50:8:1) to give the title
compound as a solid (0.2g) m.p. >959 (foams). :
30  T.l.c. Si0,, CH,C1,/EtOH/NH, (25:8:1) Rf 0.5. -

Example 7 - ' C - -
N-Methyl-3-{4-piperidinyl )-1H-indole-5-ethanesulphonamide

hydrochloride .
35 (i) (E)-N-Methyl-2-[3-[1-(phenylmethyl)-4-piperidinyl]-1H-indol-5-
yllethenesulphonamide




10 and placed into two seal ed vessels (10m ) and heated at [err] for 4h.
A further quantity of the vinyl sul phonam de (0.22g) was added to each

seal ed vesse

and the m xture was heated at [err] for a further 16h. The

resulting m xture was evaporated to dryness in vacuo and the residue
purifiedgby flash chromatography (silica 9385, 400g) eluting 15 W th
[err]/EtG##[err] (100:8:1 to 75:8:1) to glﬁe the title conmpound as a solid
(0.89) mp. 208-[err]. (ii)

3- (1- et hyl -

4- pi péni elghy bff -thele¢ mdeled Eessdlanes miphoeant dintermediatix ur e of

h d 80n
ws by Eééniﬁt @ggr%gﬁﬁeguceggﬂwﬁ&ﬁ%gfﬁm ) SEOHIRREN REATR T

wat er, 0. 8Q)
hot ethanol
material (0.1
hydr ochl gri c

tri-io-tollphesphing 247na) end aqa}éedmmqﬂater@amg) fin deghed with

en warned [err] wth 2N

E'é‘ﬂmc&ﬁﬁet ok ither vassely HsdPat ed to

(Ecsaﬁo}\iemet k‘%lﬁﬁnétdﬁb i@\tarmab Ehs theuoa&dahsw& at Udpo

EeH an3 0 ArESE Sgbiing )

dryness in vacembined caridr medo\lwérit éﬁpowtéd if hacue Htdue? s gbvarlanneilywi t h

the crude pro
(silica 9385,

0! TR RIS R hRLFA BEL L "&%m%h@sathf’ﬁgnp{?ehf?t e

conpound as agsb Mer¢i0 7239, 30pg) npetxﬂg ¢itbanshixtete of T.|1.c. [err]
/ Et OH/
o) @ﬁ:&ﬁoﬂm haP it dof monie (300 pﬁorfgmzcclipe 8hldr ocC Por s 35,

"N- Met hyl - 3- (4-
(Y (B aokMef

| peri anesufl

|aper?m=ipte (fpnehs,nrnewwl gombinedhe endi thel yomqnitnwposated in

yl ] et henesul pbé’élﬂi“tg ive the2itld Rompiid s Bhﬁﬁﬁ: $2alagy, vessels, a m xt ure
bL/Internedla 3 onan1de (422ny) ,

es
triethylamne (]8' c’crEt i PW‘bh

(R§4%Tﬁj-)' and pal | adi um

acetate (39ng) in dry acetonltrlle (voI ume made up to 10m) was stirred and
o h

heated at [er
vessel s were

25..'

30

an oily 1s-
T 20

\‘/
35

s of the
to give

(11.P N-hett]

hydrochloride

A solution of the product of stage (i) (2 1l4g) in ethanolic

_hydrogen chloride [350mg, prepared by the addition of acetyl chloride
- (860mg) to ethanol (350mt) with stirring] was hydrogenated over

pre-reduced 10% palladium on charcoal (6.4g) at 259 and 1 atmosphere

- pressure for 18h. The reaction mixture was purged with nitrogén and a -
-:solution of emmonium formate (8.2g) in methanol (100mf&) aedded. The

- mixture was stirred and brought to reflux under nitrogen for 1Omin,
cooled to 259 and the catalyst removed by filtration. Evaporation of

the filtrate in vacuo gave a solid residue (8.5g) which was
redissolved in water (75m) and safurated with solid sodium chloride.
The resultant precipitate was collected by filtration, washed with
ice-cold water (1.5mt) and ether (10mf) and dried in vacuo at 459 for
18h to give the title compound as a érystalline solid (640m§) m.pe.
253-2559.

Example 8 i
N-Ethyl-S—(4—plperidiny1)-lH-indole-S-ethanesulphonamide

(i) (E)-N-Ethy1-2-[3—[1-(phenylmethyl)-4-piperidiny1]-lH-indol—S-
yllethene sulphonamide

Into each of two 10mf sealed vessels were placed palladihm



residue. This residue was purified by colum chromatography aon silica gel

(Merck 7229, 300g) eluting with a m xture of dichl oronethane: et hanol :

anmonia (300:8:1 to 200:8:1 to 100:8:1). 10 . The appropriate fractions

wer e conbi ned, and the sol vent evaporated in vacuo to give the title

conpound as a foam (2.14g). T.l.c. [err]:EtOH 0.88[err] (200:8:1) Rf 0.41.
(i1) N-Methyl-3-(4-piperidinyl)- 1FL|ndoIe 5- et hanesul phonani de 15 P
hydrochl ori de A solution of the product 28f stage (i) (2.14g) in eth

SLiLrring

hydr ogen chiQthee (Baagm trpl@eaimhbypﬁlhe et )Ortr@éugaa&.me {BSeHd)Je

(860mg) to ethanol

10% pal | adi

ammoni um f
and brought

S0l 725! H3ebRy Mo\ NaRead 1, UGN b S chfclithoflfhoa

col | ect ed bgn Biliqaat(%?mgsv\ﬁgmtd%ﬂi)h eb&iomvdtmmi@hlenommne.netm’ér

(10m ) and g

crystaldine so

(25:8:1).

. N-Ethyk - 3-
(E) - N}/#E?hyl(

yl ] et hene sul phonam de Into each of two 10m" seal ed vessels were pl aced

pal | adi um
triethylam

vessel s wer
15

ng)’ m p. 253- 255. 30 lerr[ B0 D
wgs grystellise from.a Egg“ﬂgpgpq; of ethyl eeeta e and cyclohexane

Yo RiPerthd Bitle dbhdobild! e(5B2my)hagameradkdaREL 4l Gm.pl)178-1800.
ZB[3 [ 1- (‘phenyT met hyt )q ﬁﬁ%erldlnyl] 1H i ndol -5- 35

(ii)28-&:@&{%(@-9@@@).—1@-%@@5_& mge;gma%

ne (RSB sod DU ShBRATSHE NARGR Vs (SrRgTOHy APladdlier Todi at e 4

(710ng). Each mx

hydrogen chloride [prepered by adding ecetyl chloride (lOSmg,
1.34mmol) to IMS ethanol (50mt), with stirring] was hydrogenated over
pre-reduced 10% palledium oxide on carbon (50% w/w with'Hép; 1.13q),

- at room temperature and atmospheric preesure until uptake of hydrogen

ceased. The mixtufe was filgered:gnd'the filtrate was evaporated to

20

25

“30

35

give -a-foem-{280mg) which was dissolved in methanol (am%). Sodium
carbonate (ZN;'Zml) was added and the solvént was evaporated. The

residue was partitioned between water (10m%) and ethyl acetate (50m%).

The aqueous phase was extracted with ethyl acetate (50mf) and the
combined orgenics were dried (Ne,S0,) end evaporated to give a gum
235mg) which wes crystallised from a mixture of ethyl acetate and
ether (10mg; mainly ethyl acetate) to give the title compound (104mg)
as a powder m.p. 95-1000. :

T.l.c. 510, CH,Cl,:EtOH:NH, (25:8:1).  Rf 0.3.

Example 9 -
N-Methyl-B-(l-methy1-4:biperldinxl)élH-indolé-S—ethanééulphohamide .
hydrochloride _

A solution of the product of Example 1 (50mg) in hot ethanol
(0.5m2) was added to ethanolic hydrogen chloride [prepared by adding
acetyl chloride (33mg, 0.420mmol) to ethanol (1m2) at room
temperature] in a stream with stirring, at room témperatufe;"A solid
crystallised out from the initially clear solution. The suspension

éﬁb||c

over re’reduced

Nreiriathanessiphonanide (275pe) And ARtermeciobe hd7ion- Eoshesour o
for 18h. Thfixtess wa8mddeXpild m wiltly ity Vadetoni triagen medvéhsew%tbl on of

e 6 48 rfasrf%t? B B i ot 25 g

cat al y§t I econtents off the sealeh vefazaponatel combdhed randf the lsaleentn apdcuo gave a

ﬁﬂ.drf({gv gfom aai) [aer e feQuan?tS hed Q_,l% vae fbaﬁ 47'59&.&) Corm@wgST

Y

o/



-

heated at [err] for 16h then left at roomtenperature for 4 days. The 5
contents of the seal ed vessels were conbined and the sol vent and
ttiethylam ne were renoved in vacua. The residue was chromat ographed on
silica (205ng; Merck 9385), eluting with dichloronethane, ethanol and
anmoni a £100: 8:1) as the eluant, to give a foam (759ng). The foam was
crystallD@éd froma hot mxture of ethyl acetate and cycl ohexane 10 to
give the title conmpound (582ng) as mcrogrystals -mp. 178-[err]. (ii)

N- Et hyl - 3- (4- pi'peri di nyl)-1H i ndol e- 5- et hgﬁes'ul phonam de A solution of the
product of stwae stiyred3d@ddooled ¢bhshaver 1wiln ayen filkerdédlanfer apatash.by
addi ng acetyl | QL ' 15, . 34, | )ol et hanal (5 wth
stirring] vva's"%jgrgéigéel%ag é%%’é?"lg‘% té'—‘ Eaegh%geig éfdl%gﬁéu 201 %egxfée&?ni%ar bon
(50% w w wi t hvégesor for dh1be)give the tikle cempoundi(4fmohmd microcpystals, p@ssure
until uptake @§7.19y80 ogen ceased. The mixture was filtered and the filtrate
was evaporated to give g foam (280ng) which was di ssolved in nethanol

(4n). Sodi uhb@. Sily lSB'f‘éileémfﬂgzﬂW‘%'acﬂfeB-%d the sol vent was
evaporated. The residue was partitioned between water- (10m ) and et hyl
acetate (50m ). _-The agqueous phase was, extracted with ethyl acetate (50m)
and the combi ned Bpﬁa%ﬁg" gxepnled ¥l psirais phefy thrﬂi"xPé:ia'gﬁum
235ng) whi ch decordingtttl ithé cilvédtionacohityining WiMethiH3 -4l ahethgland 25

ether (10nl; nminly.et e 0 Qi the.title.eo nd.(104ny), as a
pover m g oBLR Ry [0 5o ol ol dfide) b e PR haredlRle O 2
30 N ‘hyl 0gh€r] compdupds Jofpithe ringention- ey be dsireukatedhimes siphlarani de
W’drochl ori de8§h|.§§].uti on of the product of Exanple 1 (50ng) in hot ethanol
(0.5m ) was added to ethanolic hydrogen chloride [prepared by addi ng acetyl
chloride (33ng, 0.420mmol) to ethanol (1m ) at room 35 tenperature] in a

stream w t h SYTABIETSOFORIORAD HADMIRISTRARION €. A solid crystallised out from
the initiggly Clear solracron. € suspensi on - 24 - :

A. Direét Cdmpression

1. N | ~ mg/tablet
20 _
Active ingredient _ 49
Magnesium Stearate 8P _ 0.65 -
Anhydrous Lactose ' 8l
\U ?5 . The active iﬁgredient:is sieved and blended with the anhydrous lactose
- and magnesi?m stearate. The resultant mix is compressed into tablets
Trade Mark)
using & Manesty}FB tablet machine fitted with 8.0mm concave punches.
30 : :
2. mg/tablet
Active ingredient 49
Magnesium Stearate BP 0.7
Microcrystalline'Cellulose NF 91

35



was stirred and cooled to [err] over 15m
resi due was washed wwth a little ethanol

lh to give the title conpound (44ngy) as m crocrystals,

T.1,c. [err] ([err]:EtOH [err] 50:8:1).
Il lustrate pharnmaceuti cal
cont ai ni ng N-Met hyl - 3- (1- net hyl -

piperidinyI)-lFFindole-5-ethansulphonanide as the active ingredient.

Qt her conpounds of the invention may he $
TABLETS FOR ORAL -ADM NI STRATION 15 A D
ng/tabl et 20 ActThecephiyecdngredient is sieve
_?_E t micro%rysttalﬁn@%énl&!dé@g&% | ic';
e active ingredien n en

magnesi um sti8aPAPRFEsIed l1" u‘f"?’gﬁ S eEng &
Manesty ( Tr adehMulan E&zds&blmhchmhl ne f|
30 2.

49 Nhgng3|un18tearate BP

NF B OWEBSGRANULATZON- The active

with the microcrystalline cellul ose and nagnesi um's

mXx is conpressed.into tablets using a Nh
with 8.0mm concave punches. 5

Active ingredient

Lactose 8P |

Starch BP

Pregelatinised Maize Starch BP
Magnesium Stearate BP
Compression weight

10

The active ingredient is sieved through a suitable sieve and

n-then:-filtered under
then dried at [err]

suction. The
in vacuo for
mp. 237-239. 5

Rf 0.45. The follow ng exanples

fornulatlons according to the invention

10
orul ated in a simlar manner.
rect Conpression 1.

d and blended with thgynesi um Stearate

lwbghesitm stearate. Thg resultant mH 25d
fiery 3 e ko mectting: EeRng o'

tted with 8. 0mm concave punches.
ng/ t abl et Active ingredient
0.7 Mcrocrystalline Cellul ose
ingredient is sieved and bl ended

hgﬂﬁﬁﬁgt The resul-tant

chine fitted
7.0
146.5
30.0
15.0

1.5
200.0

nesty F3 t

blended with lacfesé, starch end pregelatinised maize starch.

Suitable volumes of purified water
granulated.
the magnesium stearate.

20
using suitable diameter punches.

sre-sdded»end the: powders are

After drying, the granules are screened and "blended with
The granules are then compressed into tablets

Tablets of other strengths may be prepared by altering the ratio

~ of active ingredient to lactose or
punches to suit. '

25

the compression weight and using

The tablets mey be film coated with suitable film-forming

materials, such as hydroxypropyl methylcelluloseé, using standard

techniques.
coated.

30 CAPSULES

Active ingredient
*Starch 1500
Magnesium Stearate BP
Fill Weight

35

* A form of directly compressible starch.

Alternatively the tablets may be sugar coated, or enteric

mg/cegsule

49.00
150.00
1.00

200.00



B MET GRANULATI ON.ma/ t abl et Acti ve ingredient

7.0 10 Lact ose BP 146.5 Starch BP
36.0 Pregel atini sed Mai ze Starch.BP 15. 0 Magnesi um

St earate BP 1.5 Conpression wei ght

200. 0 15 jthe active |ngred|ent Is sieved through a suitable sieve and - - -

bl ended thh | act ose, starch and pregel atinised mai ze starch. Suitable

vol unes of purified water are added and the powders are granul ated. After
drying, the granules are screened and bLeuﬂed-mﬁth the magnesi um stearate.
The granul es are t hen npr ess abl et s usi ng. abl e .diangeter
punches. Tablets "'aé{F é'[ ﬁ’gﬁ'\r{s %‘FBP%@PB‘E“E?”E t&’ﬁ?‘?{;“?ﬁ%" ati o
of acti ve i ngﬁhdimut 1& Filbed deto (;uzema & dmrdegaliabiin wapghlesandings snitgblaches
to suit. t a

filmfor m ng rra‘fhérniea? hgﬁ%: %sé%*ggoxygk?p P&lrﬁﬂﬁx\ﬁ'éﬂrﬁ% P}'ﬁugfiﬁ ht

st andard techﬂﬂﬁdés"e%ﬂséFhahme@ 'Fﬂacﬂmléﬁ Z% ¥ °t?é'1 mgar coated, or
enteric ated. 30 CAPSULES ng/ capsul e Active |ngred|ent

494.Q0 *Starc 1'?P00 . 150. 00 Magnesi um
Stearate BP = 1.00 35 Fill Weight
200.00 * A formof directly conpressible starch. - 26 -
. Sucrose Free Presentation - | mg/5ml dose
U 10 Active Ingredient 49.00
Hydroxypropylmethylcellulose usp
(viscosity type 4000) 22.5
Buffer )
Flavour )
Colour ) as required
15 Preservative )
Sweetener )
. Purified Water B8P to - 5.0ml

20'_ -Thq hydroxypropylmethyicellulose is dispersed in hot water, cooled
. and then mixed with an aqueous soclution containing the active

ingredient and the other components of the formulation. The resultant

solution is adjusted to volume and mixed. The syrup is clarified by

— filtration.

25
SUSPENSION
mg/5ml dose
Active ingredient _ 49.00
i 30 Aluminium monostearate . -75.00 -

Sweetening agent )

Flavour as required
Colour - )

Fractionated coconut oil to 5.00ml



The active ingredient is sieved and bl ended with the excipients. The mx is
filled into size No.2 hard gelatin capsul es using suitable nmachinery. O her

doses may be prepared by altering the fill weight and if necessary changing ,
the capsule size to suit. 5 SYRUP Sucrose Free Presentation

ng/ 5m dose 10 Active | ngredi ent o

49. 00 Hydr oxypropyl nmet hyl cel | ul ose USP (viscosity type 4000) xﬁ%

22.5 Buffer ) Fl avour ) lour ) ;

as required 15 Preservative ) et ener ) Purified Water

BP to The aluminium monost&amhte i¥) dispersedhim about 90% of the

hydr oxypr 0%@?1&?%'&&8'&&809&@ did. d'meefé%iti.ﬁjeeeépeﬁ@wﬁ 1sCHE) dgt%ﬁ wq&shﬁe

m xed with an_aqueous sol Ution contai nin acti.ve 1ngredi ent. an
ot her conpdtiéhesstdrring Q‘Grmﬁ“a??@ﬁd'Tﬁ@er@Sq?F?W S@?"!}itn Slevayragnd;st ed t o

vol ume and dg1s@s -artha@dded dRd Its.ecéarmélﬁ@rb«ié\tl i BUi0ably25ispe3BBAS! The
ng/ 5m _dose Active ingredi ent

Aluni nf um IFBERELan, i mede Up to volume with the ”7%9%&5"@N&ﬁ§9§ﬁ??é} ggent )

Fl avour coconut 9il end mixed. as required Col our
Fractionated coconut oil to 5.00n 35 -27-

SUB-LINGUAL TABLET

10 . . mg/tablet
| | o’
Active Ingredient ' _ 49.00
Compressible Sugar NF 50.5
Magnesium Stearate BP 0.5
15 Compression Weight 100.0
The active ingredient is sieved:thtough a suitable sievé, blended
with the excipients and compressed using suitable punches. Tablets of
20 other strengths may be prepared by éltéring either the ratio of active
ingredient'to'excipients or the compression weight and using punches
to suit. B '
SUPPOSITORY FOR RECTAL ADMINISTRATION o/
25
Active ingredient 49.0m
e AmERCiEn °
* Nitepso;lﬂls to 1.0g
* A proprietary grade of Adeps Solidus Ph. Eur.
30 ' : '

A suspension of the active ingredient in molten Witepsol is

prepared and filled, using suitable médhinety, into 1g size
suppository moulds.
35 '



The al um ni um nonostearate is dispersed in about 90% of the fractionated

coconut oil. The resulting suspension is heated to 1150C - while stirring
and then cool ed. The sweet eni ng -agent, flavour and col our are added and the
active ingredient is suitablyy dispersed. The 5 suspension is nmade up to
vol ume wi'th the remaining fractionated coconut oil and m xed. SUB-LI NGUAL -
TABLET 10+ g/ t abl et
Active | ngredi ent . 28 _49.00 Conpressible Sugar NF
50.5 Magnesi um Stearate BP 0.5 15 _
Conpr essi on VENJEBTION FOR INTRAVENOUS ADMINISTRATIONOO. O The active ingredient is
si eved through a suitable sieve, blended with the excipjEmys and conpressed
usi ng suitable punches. Tablets of 20 ot her strength be prepared by

altering either the ratio of actlve i ngredient to excipients or the

conpr essi on wei ghfckiv® d8g ches to suit. SUPPOSI TARPIEOR RECTAL
ADM NI STRATI ON 255%%4"\/&“% fgvenous 49. Ony

* Wteps6l (Trade INEyadpny s 0.9% w/v to tolml 4 g x A

proprietary grade of Adeps Solidus Ph. Eur. 30 A suspension of the active
ingredient in nolten Wtepsol is prepared and filled, using suitable

machi nery, into 1 i .Suppository nbungﬂ - 28 - I NJECTI ON FOR
| NTRAVENQUS ADNINgéiﬂi§¥%§ ng/ M Active Ing?@gient

0?896 Sodi um Chl ori de | ntravenous

U 1o The active ingredient is dissolved in a portion of the Sodium
Chloride Intravenous Infusion, the solution made to volume with the
Sodium Chloride Intravenous Infusion, and the solution thoroughly
mixed. The solution is filled into clear, Type 1, glass 10ml
ampoules and seeled under a nitrogen headsnace by fusion of the glass.
The ampoules are sterilised by eutocla!;ng e? 1219C for not less than
15 minufes. ' _ _ ' - -

15

- FOR INHALATION

20
Inhalation Cartridges

mg/cartridge

Active ingredient (micronised) ' 0.56
Lactose BP 25.00

25

The active ingredient is nicronised in a fluid energy mill to a
fine pafticle size range prior to blending with normal tgbletting
30 grade lactose in a high energy mixer. The poﬁder blend is filled into
No. 3 hard gelatin capsules on a suitable encapsulating machine. The
contents of the certrxdges are administered using a powder inhaler

such as the Glaxo Rotahaler (Trade Mark).

35



5 | nfusion, BP, 0.9%wWv : to 1 m Batch Size
2500m 10 The active |ngred|ent is dissolved in a portion of the Sodium

Chl oride Intravenous Infusion, the solution nade to volune with the Sodi um
Chl oride Intravenous Infusion, and the solution thoroughly m xed. The
solution is filled into clear, Type 1, glass 10m 15 anpoul es and- sealed
under a nitrogen headspace by fusion of the gl ass. The anpoul es are
sterilised by autoclaving at [err] for not |ess than 15 m nutes. FCR

| NHALATI ON' 20 | nhal ati on Cartridges mgy/ c&%tridge 25 Active ingredient

(m croni sed) 0.56 Lactose BP _

25.00 The active |ngred|ent |s n1cron|sed in a fluid energy n1|| to a fine
particle si Yetered Ross P ith nornmal tabletting 30 gr ade

| actose in a high energy mi xer . The powder blend is filled into No. 3 hard

gelatin CapSU|e;ﬁ%ﬁﬁﬁ?ﬁﬁLeﬁiLsrencapsU|atlnrﬁﬁ&&%r—such—e ceRk of the
cartridges are A A % Slng a powder 9. wg'dozgas-rfreicho

Rot ahal er (Trade Nhrk) 35 - -29- Metered Dose Pressurised Aerosol
Suspensi on Aero dient MBAiEeldsr ed dosr2so Per ca|73592m
Active 3 ngr edi en 'r'r?cj'r 8ﬁ?s eg) (wic ?280 m% a e| c Aci d BP
0. 020 Qle2e Apit BRhl or of | uor onet hane BM-020

. 5.679 - Hichl G¥oriddonetrdrat bene BP 23.64 61. 25, 679

14. 70 10 The active i1ngredient is-nmcronised in |Uld en mll to a
J Dichloro fluoromethane 8§ ZE %.g¥0

10
| The active ingred1ent is micronised in a fluid energy m111 to a
fine perticle size range.. The oleic ecid is mixed with the trichloro-
methane at a temperature of 10-15%C and the micronised drug is mixed
into the solution with a high shear mixer. The euspension is metered
15 into aluminium aerosol cans and suitable metering valves, delivering
85mg of suspensien aere crimped onto the cans and the dichlorodifluoro-
methafie is pressure filled into the cans through the valves.

Nagsal Spray
20 % w/v

Active Ingredient 7.0

Preservati#e es required

Sodium Chloride 8P

Purified Water BP to 100
25

Shot Weight - 100mg (equivalent to 7mg
| | active ingredient)

30 The active-ingredient, preservetive and sodium chloride are
dissolved in a portien of the water, the solution made to volume with
the water and the solution thoroughly mixed. |

The pH may be edjusted, using ecid or alkali, to that of optimum
stability and/or to fecilitate solution of the active ingredient.

35 Alternatively, suitable buffer salts may be used.



~

fine particle size range. The-oleic acid is mxed with the tr
net hane at a tenperature of 10- [err] and the m croni sed drug |H' ﬂzmﬁ I"'”m””",
the solution with a high shear m xer. The suspension is netered*1% | ML Os =~ »
al um ni um aerosol cans and swi tple netering val ves, deli verr ng 85ng of
suspensi~oh -are crinped onto the cans and the dichl orodifl uoro- nethane is -
pressure#lled into the cans through the valves. Nasal Spray 20

% wW v Active CRNIME ent 7.0 Preservative as
required SodiirmChIorrde BPPrlfled ter BP to : 100 25 Shot
V\é| ght - . compOuﬂ

Qu‘ alent to 7ng active ingredient) 30
‘The active ingredient, preservat I ve and sodium chloride are dissolved in a
portion of the water, the solution nmade to vol une %" the water and the

sol ution thoroughly m xed. The pH rray be ad] usted/ usr}qk acid or¢z3l kali, to

t hat of optlrrumstablllty 0 gH crl/lt\ate s’o\utlo of the active
I ngredient. 35 Alternatr @“r é 2/t may be used. - 30-

CLAI M5 1. 5A conpound of fornula (1) [err ovvhereln 10 [err] represents a

hydrogen atomor a [err] al kyl group; [er J/ resents a hydrogen atomor a

[err] alkyl group; [err] represents a hydrogep atom; [err] represents a

hydr ogen atomor a C al kyl group; and pharkgceutically acceptable salts

and sol vat es thereof. ' :
_ wherexn

10 R, represents a hydrogen atom or a CI_G alkyl group,
W, R, represents a hydrogen atom or a €,_ alkyl group;
R; represents a hydrogen atom ;
R, represents a hydrogen atom or a C,_; alkyl group;
and pharmaceutically acceptable salts and solvates thereof.
15 |
2. A compound according to Claim 1 wherein R, represents a hydrogen
_ atom or a C,-3 alkyl group. :
3. A eompound aceording to Cleim 1 or 2 wherein R, represents a
90 hydrogen atom™or a C,_; alkyl group.

4. A compound according to any of Claims 1 to 3 wherein R,
represents aC,, alkyl group.’

25 5. A compound according to eny of Claims 1 to 4 wherein R,
represents a C,_, alkyl group.

6. N-methyl-3-(l-methyl-8-piperidinyl)-lH-indole-5-
ethanesulphonamide and pharmaceutically acceptable salts and solvates
30 thereof.

7. N,N-Dimethyl-3-(1-methyl-4-piperidinyl)-1H~indole-5-
ethanesulphonamide and pharmaceutically acceptable salts and solvates
thereof.

35



' according to Claim1l wherein [err] represents a hydrogen
Wlmmmgmml kyl group. 3. A conpound according to Claiml or 2
ereln [erry represents a_2@4 hydrogen atomor a [err] alkyl group. 4. A

conpound according to any of élains 1 to 3 wherein Rrepresents a [err]

al kyl group. 25 5. A conpound according to any of Clainms 1 to 4 wheréin

[err] represents a [err] al kyl group. 6. ):ga

N- et hyl - 3- (1- et hyl - 4- pi peri di nyl ) - 1Hi ndol e-5- et hanesul phonam de “and

pharrnaceut'ﬁﬁal|NLE%ﬁﬁfiﬁiﬁaLﬁiﬁiihaihjiodlﬂ”ihﬁé!éES-é%hah@éﬁlﬁﬁﬁnaﬂlde ahll

N-Di nethyl-3-(1-net_yI-4-p|per|d|nylile-lnq§le;5- et hanesul phonam de and

phar maceut iRharmgeautigally, pecephable seits ond Aodvaten theyeorss - 31 - 8.

N Et hyl - 3- (4- pi peri di nyl)-1H i ndol e- 5- et hanesul phonam de and

phar maceuti cal | ept e salts.a l.vateset hereof .. 9. .

Vet hyl - 3.4 phtRa o n iR AT B EMES STeREretonmids end

phar maceut i gtairhgcautdepl kb lacceptiabie madts dindasalyateém tbefeofL0.

3- (1- Met hyl - 4- pi peri di nyl)-1Hi ndol e- 5- et hanesul phonam de and

pharmaceutical |y acceptable salts and sol vates _thereof. 10 11. A conpound

accordi ng ti0any-E-Vethylrd-piperidinylgrltiniadeole-Snethgppsulphonspide, gpd of 5
_conpound acgal dizRguiicatlly edbefiaiBbeal th Wnkilsdivatis thesdsr.ati on of a

medi canment Tor use In the treatment of condi-tions 15 associated with

cephalic pain. 13. -The use of a.conpound according to any of Cains 1 to 10
-in the ppepalat A0Bomjound nastordire to fany of €latms Aets @aforniseoin ni grai ne

cluster heaggé:he chroni c paroxysmal hemnicrania or headache associ ated 20 -

wi t h vascul TAPY¥ar ders and in alleviati ng the synptons associ at ed </

+

12. The use of e compound according to any of Claims 1 to 10 in the
preparation of a medicement for use in the treatment of conditions
15 associated with cephalic pain.

13. The use of "a Gompound acpofding to eny of Claims 1 to 10 in the
preparation of a medicament for use in the treatment of'migraine
. cluster headache, chronic paroxysmal hemicranie or h_ea;iache associated
20 with vasculer disorders and in élle_via_ting the syuiptdms associated
therewith. ' | S

14. A pharmaceutical composition thch_éompfises at least one i

compound of formula (I) es defined in Claim 1 or a ﬁhafmaceutically g_j :
25 sacceptable salt or solvate thereof together with one or more

pharmaceutically acceptable carriers or exbipiénts.

15. A pharmaceutical composition as claimed in Claim 14 adapted for
oral, parenteral or. intranasal ﬁdministfation, | |

30 | |
16. A pharmaceutical composition according to Claim 14 or 15 which_?s
formulated in unit dosage form comprising 0.lmg to 100mg of ective
ingredient. |

35 _ 17. A process for the preparation of a compound of formuia (I) as

defined in Claim 1 or a pharmaceutically acceptable salt or solvate
thereof which comprises



S

therewith. 14. A pharnaceutical conposition which conprises

conpoudd of fornmula (1) as defi ‘ned in daim1l or a phar naceummmﬂﬂ"m"ﬁm,”",
dcceptabl e salt or solvate it her3df—-together with on

pharmaceutical |y acceptable .carriers or excipients. 15 A phar maceut i cal
ConMposi #ion as claimed in Caim 14 adapted for oral, parenteral or

i nt ranas%ﬁ" adm nistration. 30 16. A pharnmaceutical conposition according to

A aim 14 or @)mtmeuﬁgf%m%ﬁo%ecbﬁ PoMitilh @ig9age form conprising 0.1ng to
100ngy of acti-ve ingredient 5 17. A process for the preparation of a
conpound of formula (1) as defined in g m1 or a pharnmaceutically

acceptabl e salt or solvate thereof whi CV ls;orrpri ses - 32- (A reducing a
conmpound of forrmula (I1) [err] 5 10 vvh derr] and [err] are as
defined in daim1l. - or (B) condensm an.am ne of formula [err] (wherein

[err] and5[err] areﬁg 1 s:flné(d\ln A1) with a conpoundId) formula
(V) [err] 20 (Wne'?é‘ é\"’p aré as defined in Claim1l), or an
acyl ating agent 25 correspondlong ihebeto or a salt or protected derivative
thereof; or (C cyclising a conM /of formula (V1) 30 [err]

(VI) 35 wherein [err] . and. [err] are as defined in Caiml,

3

. 10 whergiﬁ,Rl, Ry R; end R, are as defined in Claim 1. -
(7 or

(B) condensihg an smine of formule R,RNH (wherein R, and R, are as
15 defined in Claim 1) with a compound of formula (V)

AN
T }
. AN NS v) <
20 giosuzgcuz)z.—T. — . -

o (wherein Ry and R, are as defined in Claim 1), or an acylating egent
25 corresponding thereto or a salt or protected derivative thereof;

“or

(C) cyclising a compound of formula (VI)

_ 30 — - -
lezusdz(cuz)z—{/ \: o (vI)
L] ® L
A WA / \ ]
* NRJNLCHCHz—e MR,
35 ) —

wherein R;» Ry, R3 and R, are as defined in Claim 1;



C|ng a conmpound of formula (X). 5

AT, oG o) e e o ot i

|nterconver5|on reaction; 15 or (F) in order to prepare a conmpound of
formula (1) in which R2 represents a [err] alkyl group reducing the. .
correspondi ng conpound in 20 which [err] represents a [err] al kenyl ‘ggoup;
or (G subjecting a protected derivative of a conpound of fornula (1) or 25
a salt there to reaction to renove the protecting group or groups; and if
necessary or desired subjecting the conpound resulting fromany of steps
(A) to (F) to one or two further reactions conprising: i) renoving any

protecting Q(D)Upﬁeddc)inﬁ(m\é%édd?ﬁ éf Fermaengkpf formula (1) or a salt
thereof into a 30 pharfmaceutically acceptable salt of solvate thereof. 35

[ SO )

5 / \NR.
[ ] L J . 4
R 1Rzusuzcazcu__o'// \:._;/ \..._..__./ (x)
'\\./'\Ef
10 - .- R ' - - | | ]
(wherein R;, R,, R; and R, are as defined in Claim 1).

(E) subjecting another compound of formula (I) to an interconversion
reaction;
15

or

- {F) in order to prepare a compound of formula (I) in which R,
represents a C;_¢ alkyl group reducing the corresponding compound in
20 which R, represents a Cy.. alkenyl group;

or

(G) subjecting a protected derivative of a compound of formula (I) or o/
25 g salt thereof to reaction to remove the protecting group or groups;
and if necessary or desired subjecting the compound resulting from any
of steps (A) to (F) to one or two further reactions comprising:
i) removing any protecting groups
ii) converting a compound of formula (I) or a salt thereof into e
T 30_ pharmaceuticelly acceptable salt of solvate thereof.
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