‘: 2522 AN | NDCLE DERI VATI VE This invention relates to an indole derivative
@-/use in the treatnent of migraine, to processes for its preparation, to
pharmaceutical conpositions containing it and to its nedical use. The pain
of mw+ariie is associated with excessive dilatation of 5 the crani al
vascul ature and known treatnments for m gfai ne include the adm mm%gryy
conmpounds havi ng vasoconstrictor propertfes such as ergotam ne o~
‘ergotamine is a non-selective vasoconstrictor which constricts blood »
vessel s throughout the body and BNJINDBLEDEREYAIVENd potential |y dangerous
side effects. Mgraine may al so be treated 10 by adm ni stering an

anal gesic, usually in conbination with an antienetic, but such treatnents

are of limted v The e is thus need for a safe and effective drug
for the treatnent h&? *ﬂ‘ﬁp o ‘eé\ﬁ a?T‘ B@d%ée&eéﬂﬁé?’ep?foﬁﬁ?l Hetheal 1y or

to alleviat e, t%si_‘gb“ %Q%#‘geg qcpp%Pc%%ﬁaggfglggug%ﬁ?%gq%a sel ect ive 15

vasoconstri Ct Fvity

The pat ?Qﬁfu.ﬁ?‘. Ew‘-{ﬁqygﬁ"&.ra{ﬁ‘e Bl e M e ?"f?ei‘%r%”w'g?trire?t »
shoul d t her ef or e 690 QLA bl nt o %th%cgg%f&% wﬁm&% oped

fromthe gastr0|ntes |naI tract so t tons can

occur. gThe dheiGrahoul ¢aae§&tb.eesﬂdek£amﬁtr££eentsom Lfﬁﬁzt
adnlnls?ered by the oral route. - Awde variety o?é ﬁ derlvatlves
have been deggmidig€ratiodcbf tompounds hav:.ng vasoconstrictor propert.les such as
iil ergotamine. However, ergetamine is a non-selective vasoconst:ictof
which constriets blood vessels throughout the body and has undesirable
and potentially dangerous side effecfs. Migraine may also be treated
10 by administering an-analgesic, usually in combination with an
antiemetie, eut such treatments are of limited value.
There is thus a need for a safe and effective drug for the
treatment of migraine, which can be used either ptophylactically or to
alleviate an establ ished headache, and a compound having a selective
15 vasoconstrictor activity would fulFll such a role.
Furthermore, in conditions such as migraine, where the drug will
usually be administered by the patient, it is highly desirable that
the drug can be.taken orally. It should therefore possess good
bioavailability and be effectively absorbed from the gastro-intestinal
20 tract so that prompf relief of symptoms can occur. The drug should‘

also be safe (i.e. free from toxie effects) when administered by the

oral route,




of use in the treatnment of migraine. In our published UK Patent Application
No. 2124210A we descri be indoles of the general formula [err] wherein
represents a hydrogen atomor a [err] alkyl or C3-6 alkenyl group; R2
represents.a hydrogen atomor a [err] alkyl, [err] 10 al kenyl , aryl

[err] or [err] cycl-oal kyl group; R3 repgesents a hydrogen atomor a [err]
al kyl group; [err] and.-[err], which may be the sanme or different, each
represents. a hydrogen atomor a [err] al kyl or propenyl group or [err] and

[err] together fopmga dkAldty! bflGREoDE AuPivatiVed Hayk leRSaalcE 188 Askidirge
chain containing 15 two or three carbon atons which nmay be unsubstituted

or substitut egf Rigentd thererdabmént WP miyraindl KKl ol pubEishad AKPPyEdrR! Ogi cal |y
acceptabl e salts and sol vates thereof. As indicated in UK Patent

Appl i cation Neppliga@dithORo. C 2NPAR10ASwe [debbritebdivdnliesr oF Ithe SgEnecal Viokiula
constrict the carotid arterial bed of 20 t he anaestheti sed dog and are
thus potentially useful faor the treatnment of m graine. W have now found a
parti cul ar compound whi ch W:ﬁlzﬂ%“zﬁﬁ? '9/°\_he 596 RaRst he group of conpounds
described and claimed in UK Patent .ADplacatd on No. 2124210A but which is
not specifically disclosed 25 therédin, lwhillch conpound has. speci al

advant ages. Thus, we have -3- di s®veted®t hat by a selection of two
speci fic substituents, nanely the nethyl arh nosul phonyl net hyl group at the
5- position of the indole nucleus and the HNN-di net hyl ami rioet hyl substi t uent
‘at the 3- position, a conpound having a conbination of highly advant ageous

properties fogherein R; represents a hydrogen atom or a Cj;.g alkyl or Cj3.¢
A alkenyl group; R, répfesents a hydrogen atom or a C;_j3 alkyl, Cs.¢
10 _ alkenyl, aryl, ar(C;.,)alkyl or Cs-7 cycloalkyl group; Rj
rehresents a hydrogen atom or a C,.3 alkyl group; R, and Rg, which
may be the same or different, each represents a'hydrogen atom or a
C;-3 alkyl or propeﬁyl group or R, and Rg together form an
aralkylidene group; and Alk represents an alk;iene chain containing
15 two or three carbon atoms which may be unsubstituted or substituted
by not more than two C,_5 alkyl groups, and pl\ysioiogic_ally acceptable
salts and solvates:thereof. ‘
As indicated in UK Patent Application No. 2124210A, compounds of
‘the above formula selectively constrict the carotid arterial bed of
20 the anaesthetised dog and are thus potentially useful for the |
treatment of migraine. |
We have now found a particular compound which falls within fhe
scope of the group of compounds described and.claimed in UK Patent
. Application No. 2124210A but which is not specifically &isclosed

25 therein, which compound has special advantages. Thus, we have



the treatment of migraine is obtained. Thus the present invention
<2§;§cwﬁdes 3-[2-(di net hyl am no)- ethyl]-N nethyl-1Hindole
<5- net hanesul phonam de, of fornmula (1) [err] and-its physiologically .
acceptabl e salts and sol vates (e.-g.3hydrates). The conpounds according to
the invention are useful in treating 15 - and/or preveriting pain
resulting fromdilatation of the cranial vasculature, in particular
m gr ai nelisceverel atrat by sosebect isHCHF asoCdpeeiieic haBsitientshaaraypouny of
formula (1) potently and selectively constricts the carotid arterial bed
fol | ow ntyei methgyamiresubshonglméthyl | groupSats theN5-2QositionDyf ttdet Sndole
anaest heti sed dogs. This potent and sel ective vasoconstrictor action has
al so beencteusoasd rthecN,N—dinethyd amfngethel gubst stuent aatladbe kbt peeitidags have
shown that the conpound of formula (IL is effectively and consistently well
absor be@ eerapund hayieg ra combinatiinn|oft highlyr sdyankiaaepusnorepartbes far
adm ni stration, 25 . qui ckly producing a sustai ned vasoconstriction in
~ Phe car &he dtreeteentyof yriaraire dgsetainedhni ch the conpound of formula (1)

woul d be -4- efficacious in the treatnent,of mgraine it has no

Eignifi cant Bucthe gresantodnyntden Rroy shéagg‘(ﬂé?sfniﬂdm%RP)Signifi cant
h |,ct f t t | . T ' f | '
ot oly BERGHNAiny T iEThapls onathatealbbopantidy ot ospalmttly | The

conbi nati on of these properties possessed by the compound of
H3C\ /CH3

H /NSD 2CH2\ N /CH oCH ZN\CH (1) ' o~
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and its physiologically écteptable salts and solvates (e.g. hydrates).
The compounds according to the invention are'usefullin treating
15 and/or preventing pain resulting from dilatation of the cranial
vasculature, in. particular migraine and related disorders such as.
cluster headache. . | '
The compound of formula (I) potently and selectively constricts
the carotid arterial bed following intravenous administration as shown .
20 by tests in anaesthetised dbgs. This potent and selective
vasoconstrictor action has also been demonstrated in vitro. Further
tests in anaesthetised dogs have shown ihat the compound of formula
(1) is effectively and consistently well absorbed from the
gastro-intestinal tract following intra-duodenal administration,
25 quickly prqdﬁcing a sustained vasoccnstriction in the carotid arterial
bed. |
At doses at which-tﬁe compound of formula (I) would be



foérmula (1) is highly desirable in the treatnent of nigraine and the

conpound (1) has significant advantages, as denonstrated by the N

aforenmentioned experinental tests, over gonpounds which have 10 H,
previously been describhed as being of - use in the treatnment of migraine, “«_ .-
such as those discl-osed in published UK Patent Application No. 2124210A. It

of ot ivé:'yaé%!%%‘*é%*‘#s?%ﬁfﬁ%&ﬁ%é%&f I BRgRHHaP it hee e, %ér't%aigﬁ@t et
The conpound 97 e fmesHile ShdHelut ' GEeCoid ol 57 Lo PEHhRcHeRpLotor

adm ni strati Oﬁffe%@do#%‘éehgﬁ' | eves gastric stasis. Gastric stasis is a

synpt om conmonl y associ ated with migraine. Hence the ability of the

compound of f or Mikte (dapbihd 8F! RERUBEX) | fay® GBFATY b8 SmiHidelted HiREH) Ye!

20 property of this conpound in the treat m gral ne.

physi gl ogi cal ke112a6 efit2Bléhowalys of the conmpound of formula (1) include
acid addition salts formed with organic .or inorganic acids for exanple

hydrochl ori des, hyné combifataon ¢fUkhésd PPopdiitiés finsesdtds By AhaSconpolfididFs.

mesyl ates, citrates, benzoates, 25 fumarates, nal eates and

succi nates. CfdmmulsalIDsisthighty Weeirdblenid theptmptneit oF wigralse GagPeHend of

formula (1) e.g. creatinine sul phate adducts, and salts with e.qg.

t ol uene- p- sul ¢impoisnd 31 dhas\signd ficent! tadeéntisges ¢ cawpdemuhstiatedcbyrttieng t o t he

invention is formed with a dicar boggl ic acid, such as succinic acid, the

salt may -sforgeentioned axperimentak teghe, @vebsrampoiindshehicdy have/| i ¢ aci d

groups, i.e. the salt may contain either one or two noles of the conpound

(|)x4}é previously beén described as being of use in the treatment of

migraine, such as those disclosed in published UK Patent Application

No. 2124210A. It is particularly advantageous that the compound of

formula (1) is effectively absorbed from the gastro-intestinal tract

in a consistent manner.

15 ' Furthermore, tests in guinea pigs have shown that the Eompomd of
formula (I) promotes gastric emptying following oral administration,
and hence relieves gastric stasis. Gastric stasis is a symptom
commonly associated with migraine. Hence the ébility of the compound
of formula (1) to relieve gastric stasis is a further beneficial
20 property of this compound in the treatment of migraine.

Suitable physiologically acceptable salts of the compound of
formula (I) include acid addition salts formed with brganic or
-inorganic acids for example hydrochlorides, hydrobromides, sulphates,
nitrates, phosphates, formates, mesylates, citrates, benzoates,

25 fumarates, maleates and succinates. Other salts may be useful in the
preparation of the compound of formula (I) e.g. creatinine sulphéte
adducts, and salts with e.g. toluenefp-sulphbnic acid.

.N_here a salt of the compound (I) according to the invention is

formed with a dicarboxylic acid, such as succinic acid, the salt may



st preferably the 1:1 succinate. 5

According to a further

<2iygle of acid. A preferred salt according‘fo'fhe I nvention is the succinate,
{ .
a

spect,

crani al
adm ni stration of a conpound of fornmula (I) or a physiologically acceptable

salt or oel veimedt kitheeithethendRirhBettPof Lthe carboxyl 88t&8At giipher AR/,

~-conprises ora

the invention provides a nethod of treatnment of a human subj ect
sufferitng from or susceptible to pain resulting fromdilatation of the

vascul ature, such as mgra ng er cluster headache, by

adm ni stration of .a conpound of the |nvent|on Accorgfhgly,

t he i nvemrthe osalzl may pbﬂtzaﬂemamhahér&ﬁeum adiles Q3D €Re tdoRBoaP T B GhelpOr USE i N
medi ci ne whi ch conprises the conpound of fornula (1) and/or a-

physi ol ogbteldfy aaid.cpt pirfersed tsadt acwordirg tb the invéntign ishyHe at e)
t her eof

CONpPosi 1 isocsinate, st opraflenakly ithe clerlveutdiombe. manner using one or nore
phar maceutical ly acceptable carriers or excipients.
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fornmul ated for adm nistration by any convenient route. Such

nventAcearding b% ﬁ dupthest espectn bhrealinventtioni pravddes amethast af

The conpounds accordi ng

or intra-nasal adm ni stration,- or-in a forn1SU|tabIe for
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the invention.

' Accordingly,'the invention also prbvides a.pharmaceufical
composition adapted for use in medicine whiéﬁ comprises the compound
of formula (I) and/or a physiologically acceptable salt or solvate
(e.g. hydrate) thereof, formulated for admlnlstratlon by any
convenient route. Such compositions may be formulated in conventional
manner using one or more pharmaceutically acceptable carriers or
excipients. The compound§ according to the invention may be formulated
for oral,'subéliﬁgual, parenteral, rectal or intra-nasal
adminjstratioh; or in a form suitable for admini;tration by inhalation
or inéufflationl Formulations of the compounds for oral
administration are preferred.

The phafmaééutical cqmpdsitions for oral administr#tion ﬁéy take
the form of, for example, tablets or capsules prepared by conventional
means with pharmaceutically écceptable e#cipients such és_bindiné
agents (e.g.'pregelatiniSed'maize starch, polyvinylpyrfolidone or
hydroxypropyl méthylcellulose);'Fillefs (e.g. lacfose, sﬁcrose,
mannitol, maizé'étarch, ﬁicrocrystallinq cellulose or calcidm hydrogen

phosphate); lubricants (e.g. stéariq aci&, polyethylene glycol,
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f6- magnesium stearate, talc or silica); disintegrants (e.g.) potato
starch, sodium starch glycollate or croscarnell ose sodiun); or wetting,
agents (e.g. sodiumlauryl sulphate). The tablets may be coated by rre
el | known in the art. 'Liquid preparat igons for oral 5 admi ni st rs
may take the formof, for exanple, aqueous or oily solutions, syrups,
elixirs, enulsions or suspensions, or they may be presented as a dry
product for megnesiumystearatie« rrakptarr sbkicg)hedisintegmsnts fshge) e before use.
Such ligwd pregparations may be prepared by conventional nmeans wth

; p v

phar maceut i ®2tatP Staesh.aspdivngatanchegl yngdhates o5 arasaarna) lase podiwe) sgor
sor bi t ol syrug _ceIIqusg deriv Iivis, qlucose/sugar syruE, gel ati n,
al uni ni um st*g5Finge agents ?'QTyBP‘g’d'@h puyleapinhately syhe dshlets pandeagent s
(e.g. lecithin acig.or, sorbitan npnq;ol egte).. nqQn-aqueous, vehicles (e.g.
al nond oil, °8P$§Fa§¥t'@%§'?d%t'fﬁ# iR QB'F 'F'?atactﬁ"cﬁ'r'd'ge’af‘%\?@ﬁ% ’ﬁﬂ?e* i P53 and
preservative e.. thyl cor propyl. p-hydroxybenzoates..or sorbic
aci dS)e .- The aﬁ'l"%qnuli r;a)rleof)'a'r"?a’f it(?% tﬂéyF%‘I'"%8fl:o?&ra?ﬁa"%’gﬁ?/e#%ﬁsal”bﬂﬂyer S,
fl avouri ng, kL S | n S r | at ropogsed dose
of the conpggg{ﬁ%*s ’ ?‘?@Q‘gﬁvg\i? %gllr.lg’f %Fﬁ%ﬁgﬁgggms#%"rggﬁsdng’f oﬁﬁﬁgn'ﬁ)%ag ut 70
kg bodywei g t f i+ TR Gl REud 1500, o 100ny,
for exanpl e%.é%;r%dt%@ﬁt)ﬁé?tpgrﬁgﬁcet? g F;./co Eﬁ%l%ugqhgn%ttno#%ﬁeoéggﬁ t\!/lte
| ngredi ent pEkt4NSevelicEl KeFekd bR, 08k BiQiadpitpal8t nbi RS bEShrepayed NOT €
usually | to 4 times per day. It will be appreciated that 1t my be
necessary t @yn@dsvehPibnalemeadei it PRadnackRMEicEIRGRcISMIE alitlvéd @uage and
wei ght of the 25 patient, as well as the severity of the condition to
be \t foeat ed. abt sudpendihg) agentde(8iquodoititol usyreps «dllalodes derivitivéssd, t he
dosages are referred to in terns of the weight of conmpound (1) as the

gluc_:ose/sugar syrup, gelatin, aluminium stearate gel, or hydrogenated

on

edible fats);‘emulsif'yir_rg agents (e.g. lecithin, acacia or sorbitan
mono-oleate); non-aqueous vehicles (e.g.. almond oil, oily esters,
ethyl alcohﬁl or f‘ractibnatgd vegetable oils); and preservatives (e.g.
15 methyl or pr'opyl g-hydroxybenzq'ates or sorbic acid). The liquid
preparations may also contain conventional buffers, flavouring,
colouring and sweetening ageﬁts as appropriate.
A proposed dose of the ;:ompounds of the invention for oral

administration to man (about 70 kg bodyweight) for the treatment of

20 migraine is 0.1.mg to 100mg, for example 0.5 mg to 50mg, preferably
. 2mg to Z;Qng, of the aqtiv? ingredient per dose which could be
administered up to 8 times per day, more usually 1 to 4 timeé per day.
It will be appreciated that it may be necessary to make routine
variations to the dosage depending on the age. and weighi: of the
25 patient, as well as the severity of the condition to be treated. It

should be understood that unless otherwise indicated, the dosages
are referred to in terms of the weight of compound (I) es the

free base. -
N



enteral adm nistration by injection, preferably intravenous or

fubcut aneous i njection e.g. by bolus injection or continuous intravenous
infusion. Fornulations for injection may be presented i:n unit dosage form
e.g. 5 in anpoules or in nmultd-gose containers, with an added
preservative._The conpositions may take such forns as suspensions,

_ solutions or EMuceresundeobithy inveatirm mey hehifereul ated forppanestensh
formul at ory agents_such as‘suspending, stabi |l i si ng and/ or dispersinﬁ*%gents
and/or a gigtration by imiection ciProTeRably cintspyenavs. omsubeylaneges y  the 10

(/ngie base. -7- The conpounds of the invention may be fornul ated for

active ingredjent may be in powler formfor constitution wth a suitable
vehicl e, ’g’.-lﬁ‘? Wefr9e bHyP?}S'@n}N@élﬂ%t@r coptinypus jotravenoug, Lyfypiony,; | v
dose adm

0.5 t o 20REMAERS iy PafeckRnieY BE ritobched AR(E13, Soasbiredaed 15" °
Th he i, to. :a] S f | at ' tal .
conbost 1 Shavediee 8 Gl AdkesOdet kol ihepE, Lo sfded Beo§E BV i ng

' I | h | I i des.
Tabl ots (P SOPRRPELI ey R385 SR rdihel 85 bl e aelulRin o' T

manner t%?@?ﬁ\sf % !o@daaha&gse rvasi%ragé% .‘“3 {%‘n@ﬂfﬁ'?o?ﬂunid%f%rat ion the

conmpounds o e 1 nvenfion nay use spray or 1 n the form of

drops. Dogmeges sicht & suSpetiings stiablusingVaid/op Ndispers it EJ[;ent%UEnd/drngual

or intranasal adm nistration to man (of average body weig
agents to adjust.the tonicity of the solution. Alternatively, the -

10 active_ingreqient may be - in powder form for constitution with a g
suitable vehicle, e.g. sterile pyrogen-free water, before use.
The overall daily dose administered by injeetipn may be in the
range 50u§ to 50mg, e.g. 0.5 to 20mg, which may for example be divided
into 2,3 or 4 doses. | o
15 The compounds of the invention may also be formulated in rectal
compositions such as suppositories or retention enemas,'e;g;
containing conventional suppository ﬁases such as cocoa butter or
other glycerides. | | |
 Tablets for sub-lingual administration may be formulated in a o
20 similar manner.ts those for oral administration. |
. For intra-nasal administraﬁion the compounds of the invéntion'may
be used as a liquid spray or in thé form of drops. |
Dosages of the compounds of the invention fbr.réctal, sub-
lingual or intranasal administration to man (of average body weight

25 e.g. about 70 kg) for:the treatment of migraine may be similar to

those described previously for oral administration.



5 e.g. about 70 kg) for the treatnment of migraine may be simlar to ¢ .-

t hose descri bed previously for oral adm nistration. - 8- For U
admnistration by inhalation the conpounds according to the invention 46 ,

conveniently delivered in the formof an aerosol spray presentation f
pressuri sed packs,” with the use of a suitable propellant, e.g.

di chl or odi f | uor offerhadministratihon byt inhelebierh&he, cdpounds according to the

di chl orot etrafl uoroet hane, carbon dioxide or other suitable gas, or froma
nébul i ser. | AnYentignsarepponyepientdyr deldyened daothe fermefage asmpsolrsprae
determ ned by providing_a valve to deliver a netered ampunt. Capsules and
cartridges oPreseftatiqm, from pEpssyurdsed, pagksy Wit ther use\off 8 |suibebleny be

f | at ed t ai.ni I X, f 10 the i ti

orm 20 con i, 2 ol Mot doRORR L SLei s ST
o DL T DR b DB B 9055, o e b 8 1O
o g RS0 TR S48 0¥,8 ORI Sa BRI o

e Ve ki R HcRSAH W ly SEVENA) 1 S g oy GRAARLE O

dai l'y dose byapdifiab ridoBairikigh¥® of' 91d.geidtihNAl: 86 Y ah FHIELLY ghration.

The conpounds ‘of the inventionh nmay, esired, be adm in
combi nati on YWhadFro8EoOha et f‘@irﬁlﬂhté&%ﬁ@@iﬁih% 2GRl mEHCF aScarpalLAE IfCS,

anti-inflammatory agents and anti-nauseants. The conpound of formula (I)
and itfg phystied dgvestioy arel apsaitiable Fowderhadss 0ducht 88 1@Btgse by dstairels) nay
besprepared by the general
Aerosol formulations are preferably arranged so that each metered
dose or "puff" delivered from a pressurized aerosol contains 0.2 mg to
2 mg of a compound of the invention, and each dose asdministered via
capsules and cartridges in an insufflatof or an inhaler contains 0.2
15 mg to 20 mg of.a compound of the invention. _Administration may be
several times daily, for exampie from 2 to 8 times, giving for example
1, 2 or 3 doses each time. The overall daily dose by inhalation will
be similar to that for oral administration. |
The cdmpounds of the invention may, if desired, be administered
20 in cdmbination with one or ﬁore other therapeutic agents, such as
analgesics, anii-inflammatory';gents and anti;nauseants. _
The compound of formula (I) and its physiologically aéeeptabla
' salts and solvates (e.g. hydrates) mﬁy be prepared.by fhe general
methodé outlined héreinaftér.

25 According to one general proéesé (A), the compound of formula (I)

may be pre‘pared by cyclisation of the compound of formula (II)



the conmpound of formula (1) may be prepared by cyclisation of the

und: of formula (I1) 9 [err] 5 The reacti on may
conveniently be effected i n aqueous or non- aqueous reacti on nedi a and at
tenmperatures of from 10 to 200[err]C, Jpgeferably 50 to 125[err] C.
Particul arly conveni ent enbodinents of process (A) are described below 10
‘The cyclisation is desirably carried out in the presence of pol yphosphate
ester in a reaction gﬁﬂhun1mh|ch may conprise one or nore organic sol ¥nts,
pr ef erabl y hal ogenat ydrocar bons such as chl orof orm di chol or onet hane,
di chl or oet hane, dichl orzmdicu\%o thane or m xtures thereof. Pol yphosphate
ester is a m xture of ters may be prepared from phosphorus
pentoxide dlethylethler and chTorqforn1accord|ng to the nethod described
in 'Reagents for Oganic Synth / (Fi eser an Hy eser, John Wl ey and
Sons 1967). Alternatively the S§§I § hFEﬂ( carrled ogil)ln agueous or
non- aqueous nedia, in the presence of an acl cntalyst n‘an 20 _
aqueous nediumis enployed this may be an aqueouHprgani c sol vent such as
. an aqueous al cohol. (e.g. nethanol, ethanol or isol propanol) or an aqueous

e he 3§ Ox2ng ndet i Wiy Oémanie.fc Ty ler RSl LN il SHCRoRO! VNt S

and the acid cat exanple€) an Tnofganic a such a

concent rat ol 8 Rledkhén Hea 4! AUt oceasaldat%eerbforraam 48 to 200%,
preferably 50 to 125°C.

ds- outlined hereinafter. 25 According to one general process
Cc 0

Particularly convenient embodiments of process (A) are described \‘i
below.
10 The cynlisation. is desirably carried out in.the presence of
polyphosphate ester in a reaction mediun which may conpriée one or
more organin solvents, pfeferably hnlogenated hydraocar bons such as
chlnrofbrm, dicholoromethane, dichloroethane; dichlorudifluoromethane,
or mixtures.thergof. Polyphosphate éster is a mixture of esters which
15 may be prepared from phosphorus pentoxide, diethyiethmm_and chloroform
according to the method described in 'Reagents far Qirganic Synthenis',
(Fieser and Fiener, John Wiley and Sons 1967). | . -
Alia:naﬁiVely the cyclisation may be carried out: in aqueous or
non-aqueous media, in the presence of an.acid catalysit. When an
20 .aqugons medium is gmployed_this may be an aqueous organic snlvent such
as an aqueons alcohol (e.g. metnanol, éthanol or isqpropanpl) or an
aqueous ether_(e.g.dioxan or tetrahydrofuran).as na;l.as mixtures of

such solvents and the acid catalyst may be for exampler an inorganic

acid such as concentrated hydrochloric or sulphuric actid or an organic



-10- acid, such as acetic acid. (In sonme cases the acid catalyst may also, K
act .as the reaction solvent). In an anhydrous reaction nmedi um which
gonprise one or nore alcohols or ethers (e.g. as previously described) f)q
esters (e.g. ethyl acetate), the acid catalyst will 5 generally be lat”’
Lew s acid such as boron trifluoride, zi-nd0chl ori de or nmagnesi um chl oride
According to a particul ar enbodi nent of this cyclisation process, the
conpound of formla (v.lpq)h may be,prepare(z directly by the reaction of the
conpound~of for3fiida $ych ps [@setis ecids (Inggome gages’ the poid patalyntomny slisge
salt) thereof, w.,th the conpound Qf fcsrmfla-(l\ﬂ err] 20 or a salt or
protected deri it 88 YRcFeRRtipR pojvent)snIn &y aphydrgus seanbiqn mediym,| whichy,

| | tal e g. f d with j at kyl or t hof or mat di ol ,
o “pr ot acted ad® BIUTRRIF S5ACE OReBORIA GF) SRR (P ahoes RLRRLYC

Formila (1 N (B o BREREY T8 ) £V, Bt 8T ”oﬁfvﬁfi%ﬁt% W ey
1082) . | : > . : - . ‘ : .
rocess (A a BRSSO B FAPE o1 9B iq' sorl UIHIET IR, AHE IEHATbE"
reacted in sithdgRedfmTthittidesi red conpound of formula (1).

L

| According to a particular embodiment of this cyclisation process,
the compound of formula (I) may be prepared directly by the reaction
of the compound of formula (III)

10 H3C\
/NSDzCHz\ //o\
e o (11r1)
[ ]
\VAY
e NHNH,
15 or a salt (e.g. the hydrochloride salt) the_reof, with the compound of
formula (IV) .
/M
OHC(CH,) 3N\ : (Iv)

o CHs
20  or a salt or protected derivative thereof (such as an acetal, .f‘or
example, a dialkyl or cyclic acetal e.g. formed u.i.th_m appropriate
alkyl orthoformate or diol,. or protected as a bisulphite addition
complex), using the appropriate conditibns as previously described
for the cyclisation of the compound of formula (II). (The
25 Fischer-Indole Synthesis, B.Robinson p488 - Wiley 1982). It will be



he conpound of fornmula (Il1) may, if desired, be isolated as an 5
pjjer nedi at e by reacting the conpound of fornmula (IIl1), or a salt or
bt-ected derivative thereof with the conpound of formula (1V) or a salt or -
pr ot ect ed derivative thereof, in water or in a suitable solvent, such as an
aqueous al cohol (e.g. nethanol) or an-agueous ether (e.g. dioxan) and at a
tenperature of, for exanple, from10 to 10 30[err]C. If an acetal of
t he conpound of formula (1V) is used it may be necessary to carry ouf™the
‘reaction in lappreviateddhatf§imithis gmbodinenti b rthencycldsation procesanti)ca
-acetic or hydrochloric acid). The conmpound of fornula (I1l) may be prepared
for exanpl e sempsdrohdornuld KIPhtisnforiedl asan dntdimed 2dia/ Add Areatted in
As illustrated in the foll owi ng general processes (8) and (C), the
di net hyl am ngitwiet foxre the rdesiped icompounstoff farmubhe (I).position by
conventional techniques involving nodification of a substituent at the 3-
position or diredhei ¢ampound afofiormulentlnmanalifydesized; iheuénelated cas ise 3-
positio us a further general pracess (a for preparing the

0

corrpoung’- 'of2 OFBFmegiTngVnm%@ rbgceonpguad Qi fotmu actlifdncomia BBItOFS (V)

or & pr ot eot BROLASERY ASRFESCIYe, tapreas; vifRathe laappalnd 6F tarpula (V' oF 8

oy Solmceabl e BlotlHBE el R B bFL BB BC B ¥ ayfiibip LT

dlch s "an’ agbrUsnEs S, 48 el AR RIGHHSY (€100 Cogkhanol) ar®sh edeede 2! ¢
ether (e.g. .dioxan) and at a temperature of, for example, from 10 to u

(4

10 300C, If an acetal of the compound of formula (IV) is used it may be |
necessary to carry out the reaction in the pr_esencé of an organic or
inorganic acid (for example, acetic or hydrochloric acid).

The compound of formula (III) may be prepared for example as
described in UK Patent Application No. 2124210A.

15 As illt;strated in the folloﬁing general processes (B) and (C),
the dimethylamino substitueﬁt may be introduced at the 3- “position
by conventional techniques involving modification of a substituent at
the 3~ position or direct introduction of .the aminoalkyl substituent \:
into the 3- pqsition. |

20 Thus a further general process (B) for preparing the compound

of formula (I) involves reacting a compound of general formula (V)



trifluoroacetoxy, p-nitrobenzoyloxy p-tol uenesul phonyl oxy or RN
met hanesul phonyl oxy group; or a group J[err] , where [err], [err] and ”f}
[gerr] each represents a [err] alkyl group, and E- represents an anion syaB}/ \-
as a halide ion, e.g. a chloride, brom de or iodide ion. 15

di spl acenent reaction may conveniently_bﬁzetjected in an inert organic
solvent (optionally in the presence of wafter), exanples of which include

al cohols, e.g. ethanol; cyclic ethers e.g. dioxan or tetraydrofuran;
acyclic efhers, e.g. diethylether; esters e.g. ethyl acetate; ami des e.g.

N, N- di met hyl f or mani de; aMdCket ones e.g. acetone, 20 met hyl et hyl ket one
or nethylisobutyl ketone. T pcess may b ryied out at a tenperature
of, for exanple, -10 to +1b U@Fﬁﬁtwﬁhrefefgggﬁz 0 to 100C. - 13 - The
conpounds of formula (V) wHer ei n YT S | ogen atom nay be prepared by
reacting the hydrazine of formula @114 Weth an al dehyde (ogyy protected
derivative thereof) of formula (VI)WNArk) (wherein Y is as previously
defined) in an aqueous al cohol (e.g. ®netthanol) or an aqueous et her
(e.g.dioxan) containing an acid (e.g. acetic or hydrochloric acid) or by
reacting the compound of fornula 10 (M) [err] with the appropriate

hal ogesat i ng d¢kexteisu¥hisas readidg isplaceabléadtioticor igbbaply br cdlppbtebtedr

N- br onosucci ni m de and tri phenyl phosphine, in a suitable solvent, for

exanpl e pyri ddaeivativetthengeff,owithdimdthyleminesund of fornula (VII) nmay al so

be used to .
Suitable displaceable atoms or groups Y include a halogen atom

o (e.g. chlorine, bromine or iodine); a group URs-whéi-e'OR6 is, for
example, an acyloxy group, which may be derived from a carboxylic or

10 sulphonic acid, such as an acetoxy, chloroscetoxy, dichloroacetoxy,
trifluoroacetoxy, _g-nitrobenzoyloxy _E-tﬁluenesulphonyl_oxy or
methanesulphonyloxy group; or a group ﬁh7RgRgé3, where R7, Rg and Rg
each represents a C;.; alkyl group, and E~ represents an anion such as
a halide ion, e.g. a chloride, bromide or iodide ion.

15 | The-di#placement reaction may conveniently be effected in ah
inert organic solvent (optionally in the presence of water), examples
of which include alcohols, e.g. ethanol; cyclic ethers e.g. qioxan or
.tetraydrofuran; acyclic ethers, e.g. diethylether; esters e.g. ethyl
acetate; amides e.g. N,N-dimethylformamide; and ketones e.g. acetone,

20 methylethylketone or methylisobutylketone. The process may be carried

out at a temperature of, for example, -10 to +150°C, preferably 20 to
100%. |



. prepare compounds of formula (V), wherein Y is a group OR6 by
lation with the appropriate activated species derived froma carboxylic

‘sul phonic acid (e.g. an anhydride or sul phonyl chloride) using
convent:i onal techniques. The al cohol (Vi) may be prepared for exanple by
cyclisation of the appropriate hydriazgone as described in UK 25
Publ i shed Patent Application No. 2150932A - 14 - Conpounds of fornula
(V) where Y represents the group [err] may be prepared fromthe ™
~cor r espondi ngTher compopndsri afe fosmulaat¥) ohereirh Yais aphabyyenattommisy Ibat i TG
agent, for exanple as described in general process (E) hereinafter. 5
The conpo@repared by nelaating) theyhydrazinecofirforaubal (3¥Ihndthean addehyale process
(O involving reduction of a compound of general formula (VIIT) [err]
(wher ei n \WPF sa pragtenkedcderivebivy thersaf) efifosauta (YIve the required
di met hyl am noet hyl group) or a salt or protected derivative thereof. 15
The required -(CH2)-2 and di net hyl am no noi eties may be forned by reduction
st epss whi ch take pl ace separately 8r téglg ther in any,appropriate nmanner.
G oups which may be reduced to tkmaﬂR( 2?32 noiety i ude the
correspondi ng unsaturated group and correspondi ng groups containing 20
one or nore carbonyl functioens and/or a hydroxyl group. The group Wnmay be

e carbonyl f1 | group.  The group W may
of Jsuch gf igkeih ¥ 5388 ArBUNERA. Baf Bl I ) adlBelR U0 3568 i om - or an

al koxy  methanol) or an aqueous ether (e.g.dioxan) containing an acid (e.g.
acetic or hydrochloric scid) or by reacting the compound of formula v
10 (vin
Hq .
NSO ,CH - CH,CH ,0H
Vot it NN /2 20
H s e
' S IC N - (VIID)
® [ ] ® .
: : _ NN/
. J

with the appropriate halogenating agent such as a. phosphorus
trihalide, thionyl chloride or N-bromosuccinimide and
triphenylphosphine, in a suitable solvent, for example pyridine or
fetrahydrofuran. The compound of formula (VII) may also be used to

20  prepare compounds of formula (V), wherein Y is a group ORg by
acylation yith the esppropriate activated species derived from a _

_ carboxylic or sulphonic acid (e.g. an anhydride or sulphonyl chloride) .

using conventional techniques. The alcohol (VII) may be prepared for
example by cyclisation of the appropriate hydrazone as described in UK

25 Published Patent Application No. 2150932A.



or aral koxy group); [err] 25. and - COCH2N( CH3) 2 Al ternatively W na
represent a group which gives the dinethylam noethyl noiety upon reduct gﬂ :
in the presence of dinethylam ne, for exanple [err] and [err]. A
particularly suitable nethod for preparing the conpound of 5 fornmula
(1) is reductive nmethylation of the cort espondi ng am no or nethyl am no
derivative wth formal dehyde in the presence of a suitable reducing agent.
It will. be appreciated that at |east two equival ents of formale&ehyde houl d
‘be ‘used~When t he Cohpoundagofirdbemalal (Vi whiee [V capreseats the dioud 'ﬁ%ﬂﬁhe

f or mal dehyde may first be condensed 10 - wWith the am ne and the '
i nt er medi at emahibe prepaped nitrpmsthes egqrraspbyding peihary damiRe dbyc treactioh with
conmpound of formula (VIIl1) may be effected by conventional nethods, for
exanpl e by can #pproprisperalhyhatingnagentysfon exanpleuas rdgsegibed $nigenesalan

al kali metal or alkaline earth netal 15 bor ohydri de or

cyanobor ohy dP¥Ress eherina@fter nay conveniently be effected in an organic
reaction nedi um whi ch nay conpri se_one. or nore qgrgani c solvents. Suitable

sol verlft s i ncl ude TRe Somepdnd of oforpula {J) Bay alephieoprenared by aneihes o g.

di oxan or tetrahydrofuran;,.acyclic, ethers e.g. diethyl ether; anides, e.g.
di et hyl f or n8A4FE, %“s"f"@?%,(CSOY“V"I"l"%F@‘.’“ctSPﬂwfdéc%‘? und afjoeneral) es e. g.
acetonitrileg 1t  w be appreciated that the choice of reducing agent and
reaction conG‘?’E"'.“&ﬁst&I?? be dependent on the nature of -the group W
Sui t abl e reduci ng agents which nmay be used in the above process for the
reducti on of corrpoundsung formula (VIIl) wherein Wrepresents,

o NSO ,CH W .
~ A AN .
10 B (VIII)
L ] ® ®
N/ \/
e N
H
(wherein W is a group capable of being reduced to give the required
dimethylaminaethyl group) or a salt or protected derivative thereof.
15 The required -(CH,)-, and dimethylamino moieties may be formed by
reduction steps which take place separately or together in any
appropriate manner.
: Groups which may be reduced to the -(CH,)-, moiety include the
"\'f‘
corresponding_ unsaturated group and corresponding groups containing
20 one or more carbonyl functions and/or a hydroxyl group.
The group W may be a group which is itself reduced to the
. dimethylaninoéthyl moiety. Examples of such groups include
-(CH,) 2N(CH3)CU! 10 (where R,, represents a hydrogen atom, or an alkoxy
or aralkoxy group); -COCON(CHg4),5 <CH,CON(CH3),;5 ~CH(OH)CHN(CH4) 53

25. and -COCHzN(Cﬂs) 2e



. - for exanple, the group -CH(OH) CH2N(CH3) 2 i ncl ude hydrogen in the
pregence of a netal catalyst, for exanple Raney Nickel or a noble - 16 -
netal catal yst such as platinum platinum oxide, palladiumor rhodium

whi ch may be supported, for exanple, on charcoal, kieselguhr or alumna. In
t he case of Raney Nickel, hydrazi ne ma¥5also be used as the source of

hydr ogen. This process nmay conveniently be carried out 5 In a sol vent
such as an al cohol e.g. ethanol, an ether, e.g. dioxan or b
tetrahydrofuran, an anide, e.g. dinethylformanm de or an ester e.g. ethﬁl
acetate, and atAldereshively Jf @ayfrepresgnt)|@ groupsepichy piyesptbeerably -5 to
+30[ err] C. . The reduction process may al so be effected on conpounds of
fornmula 10 dlme'('\ﬂlﬁ‘}"%‘EBYgi“W"WY &pPB seustiqy dincthe, presencreor oup [err] or
- COCH2N( CH3),2 usi.ng, an -al kal i tal or al kaljne earth netal borohydride or
cyanobor oh P?U‘B’lé'gb‘?"so oL f<arelieyEatN 58 OTW(IE"'%IE or cyanoborohydri de '

whi ch I I | ed ' hol h
bropanol et harb P CHBREnGeedig Bptcs, i oraPeriioots somesiicaf 1o (o
100 C, ) s10) a2 SQ | [
s g éﬂ b SBEREY tEL g e el i’%&h%ﬁ*°."ﬂ°f%§gp¢%%%§€%ﬁ§?? e
Comound APt iYCher R FpRRIOBhARe A il r Ry A SRt
effect ed Ushagefy Al MPLALL Yo aplAddiBted Tkt & 1ahet 26 ufliViifuritl

cyanobor ohydri de. e reaction may be effected in an aqueous Or non-aqueous
reacti on ng FeBmal@éhRiel SR bé uded AkeAhEhe dtartifig AgEeriaberd taé an ether,

e.g. dioxan or tetrahydrofurgn, optionallylin . W
primary amine. If desired, the formaldehyde may first be condensed
10 with the amine and the intermediate thus formed may subsequently be
reduced.
.Reduction of the cdmpound of formula (VIII) may be effected by
conventional methods, for example by catalytic hydrogenation or using
a reducing agent such as an alkali‘metal or élkaline earth metal
15 borohydride or cyanoborohydride. fhe reduction may conveniently be
effected in an organic reaction medium which may comprise ohe bf more
organic solvents. Suitable solvents include alcohols, e.é. ethanol or
propanoi;.cyélic ethers,.e.g. dioxan or tetrahydrofuraﬁ; acyclic -’
ethers e.g. diethyl ether; amides, e.g. dimethylfbrmamide; esters,
20 e.g. ethyl acetate, and nitriles e.g. acetonitrile. o
It will be appreciated that the choice of reducing agent and
. reaction conditions will be dependent on the nature of the'group W.
_”Suitable reducing agents uhich may:be used in the sbove process
'for.the reduction of compounds of fbrmu1§ (VI11) wherein W represents,
25 for examéle, the group -CH(OH)CHN(CH,), include hydroéen in the

presence of a metal catalyst, for example Raney Nickel or a noble



£ -

*the presence of water. In this enbodinent, the reaction may be 25
effected in the presence of an acid e.g. acetic acid, and at a tenper f)Be
ct+0n

,in the range O to 100[err]C, preferably 5 to 50[err]C - 17 - Redu

of conpounds of formula (VII1) wherein Wrepresents, for exanple, the
groups [err] [err] may al so be carri ed.qc))ut using a netal hydride such as
l'ithiumal um nium hydride. This 5 'p} cess may be carried out in a
solvent, for exanple, an ether such as tetrahydrofuran, and conveniently at
a’ tenper@t Upst4f chtflyst 14uchOad 1Ak fridnl, Col dtiplrakaby, Ha11 4 ilM0bE thbdium’
particul ar enbodi nent of general process (C involves the reduction of a

conpound of wiishhhy beVhlpportédy ¢br é¥ampld, onOékuiRodl), kieddlguhr dror exanpl e,
by catalytic reduction with hydrogen in the presence of a Catal yst such as
pal | adi um oalwtiaacodin bine rclaseliafRaneyaNiitkely hydriaéndmagecdl®® bé used as

di met hyl am ne. The reduction may be effected in a suitable solvent such as
an al cohol , the gourgst ofinntdrogemat hiimid pricess mey convérientlyabei cermied esdtal s or
i nt ermedi ate conpounds of general formula (M11) may be prepared by '
anal ogdus nin Hogalventt punte agcarc el erholi a.K Ptivinod hcar Phbamt eippl dieanon No.
2124210, or by nodification of the 5- position substituent as.in process
(D) bel ow. P&SERRMGrotunaRt M Emidae @a8. pddmethyl fopmanide aroppestar of-920

Formia (1) 5t BedtePdals (o35S REes' FORRR Mo U L Bedrotlody”

-5 to +30°C.
The reduc_tion process may also be effected on compounds of formula
10 (VIII) wherein W represents, for example, the group ~CH(OM)CHN(CHj),
or ~COCH,N(CH3), using an alkali metal or alkaline earth metal |
borohydride’or cyanoboiohydride_ e.g.80dium or calcium borohydride or
cyanoborohydride which process may conveniently be carried out in an
alcohol such as propanol, ethanol or methanol, and at a tanberatu’re of
15 from 10 to 100%C, prefersbly 50 to 100°C. In some instances, the |
reduction using a borohydride may be carried out in the presence of
cobaltous chloride.

Reductive methylation of the aminoethyl or methylaminoethyl

C

compound corregpo_n;!i_ng to formula (I) with formaldehyde may be also
20 effected using an alkali metal or alkaline earth metal Mrohﬁride or
cyandborohydride. The reaction may be effected in an aqueous or
,hon-aqueous reat;tion medium, conveniently_ in an aléohol as just
described, or an ether, e.g. dioxan or tetrashydrofuren, optionally in
the bresence of water. In this embodiment, the reaction may be
25 effected in the presence of an acid e.g. acetic acid, and at a
l- temperature in the range 0 to 1000C, preferably 5 to 50°C.



Ayl am ne. Exanpl es of suitable |eaving atons or groups X in the
yypounds of general fornula (1X) include a hal ogen atom (e.g. a fluorine,
5 chl-orine or bromne aton) or a group [err] where [err] represents a
hydrocar byl group such as an aryl groyp,_e.g. phenyl. The aryl group may
be unsubstituted or substituted by one or nore substituents such as hal ogen
~atoms; or nitro; cyano; am no; alkyl e.g. nethyl; al koxy e.qg. nethoxﬁ:j
acyl, e.g. ac : oRy | a : cgr roups, The
| eavi ng atom 3%“%?%&% %%%é‘g‘g{qu%yﬁ?(ml&sa ;Jgrggle)r gﬁ%g%' gh%ﬁg%e%rs dug& The
reaction i enpan aLfg ' heep! g of a solvent and may
be effect eﬁxﬁ@ghmﬁu%%%ﬁ?or(crﬂ?g%ﬁyégggd’r eggfl onmn’?cﬁ’um 15 The
. reaction | ERLE, .COBHTON 1€ af ([ | Ga$O0 : as
et hers, e'.n?“(g?%%(oryfze’t rahyd?g?g’r]zgn; &aJrEggggmgggm ﬁail- %ﬁ%ﬁyﬁ?ﬁ%&m de
or N-met hydyty usDhd GOMetalahgdiidles séehy) asNEIUMAOR| alomiciumARpdsideSt emise. 0.
ethyl acetate; nitriles e.g. acetonitrile; hal ogenated hydrocarbons e.g.
di chl dr oneproress maydb@(Ccarriédrdutairy sasohasite. for examiley| aniebhersuphiragli ne,
optionally in the presence of water. |In sone cases nethylamne nmay itself
serve as. ttetrsbydmfuran addscarweniértlamatnal yemperatyrdefefromc+Hll thn t he
presence of a base, such as an al kali netal carbonate or bicarbonate (e.qg.
sodi um or #803€siprefenations@ tooA0®iGar bonate): a tertiary amine (e.g.

@re X represents a | eavi ng atomor group) or a salt thereof, wth

A particular embodiment of general process (C) involves the
reduction of_ a compound of formula (VIII) wherein W is the group o/
10 ~CH,CN, for example, by catalytic reduction with hydrogen in the
_presence of a catalyst such as palladium on charcoal or rhodium on .
alumina in the presence' of dil;\ethylainine. The reduction may be
effected in a suitable solvent such as an alcohol, e.g. methanoi' or
ethanol. |
15 - The starting materials or intermedi.ate' compounds of general
formula (VIII) may be prepared by anaiogous methods to those
described in UK Published Patent Application No. 2124210, or .'by
- modification of the 5- position substituent as in process (D) below. V
According.'to.mother general process (D), the compﬁuﬁd of

20 formula (1) may be prepared by rescting a compound of f'brmula (1IX)

CHy
: \\./ \N/
25 o H



¥

- 19 - triethylam ne or pyridine); an al koxide (e.g. sodiumt-butoxide) or’_+
a hydride (e.g. sodium hydride). The reaction may conveniently be effectgl,
At a tenperature of from-20[err] to +150[err]C. 5 The starting (}b
materials of general fornmula (1 X) wherein X represents a group [err] may .
prepared for exanple by reduction of a Xompound of general fornula (X)
[err] (wherein X is as previously defined and Wis the group CH2CN or [err] -
or a salt or protected derivative thereof, in the presence of
- di met hyt&ani néwhezei Xirephesepéaca dleawirigatiom dhes graupd dorlE0¥sl ff thegsoor withl5
process (C). A conpound of forrmula (IX) wherein X represents a hal ogen atom
may be preparetétyleminexanpl e by reacting the correspondi ng sul phonic acid
derivative or a salt thereof with a hal ogenating agent such as a phosphorus
hal i de or oxyhal FxRIplgs 4f puttablerlpavieg atppemr grepps2) in thé moppounds
pentachl oride_ in dichloronethane. A sulphonic acid of fornula (I1X) where X
is OH may B greskaleformulac{liyinclyde 2 helagen atem (gnas yas £luenineel ysis of
conpound wherein X represents the group

t f f | I X), .(i.e.
?gr rG]S) .egognp?farﬁgg"%f"gf @%}% ‘ietkﬂ'?a‘ﬁd asaTqRoPR r1 sbere BanikeRresantsos 25
f | I X),. (wh i X i hyd b d_b - 20 -
anal ogous. mDREEERRR, gkl Bt op (A aFHE hbusie g pPDPRGod TR eER} group

may be unsubstituted or substituted by one or more substituents such

as halogen atoms; or nitro; cyano; amino; alkyl e.g. methyl; alkoxy
e.g. methoxy; acyl, e.g. acetyl and alkoxycarbonyl e.g.

10 ethoxycarbonyl Qroups. The leaving atom or group represented by X is
preferably a phenoxy group. '

The reaction is cbnvenientl_y carried out in the presence of a
solvent and may be effected in an aqueous or non-aqueous reaction
mediun. |

15 The reaction medium may thus comprise one or more organic.
- solvents, such as ethers, e.g. dioxan or tetrahydrofuran; amides
e.g. N,N-dimethylformemide or N-methylpyrrolidone; alcoho;s e.g.
methﬁnol or -ethant.:l; esters e.g. ethyl acetate; n_itriles e.g.
acetonitrile; .halogenated hydrocarbons- e.g. dichloromethane; and
20 .tertiary amines e.g. tristhylamine or pyridine, 6§tiona11y iﬁ the
presence of water. In some cases methylamine may itself serve as the
. solvent,
If desired the amimlyéis may be effected in the presence of a

base, such as an alkali metal carbonate or bicarbonate (e.g. sodium or

5 potassium carbonate or bicarbonate); a teftiary amine (e.g.



<+

11" Chapter VI edited by WJ. Ham Iton (1972) WIley Interscience, New

SIS} According to a further general process (E) the conmpound -
of formula (1) may be prepared by reacting the conpound of formula (XI)
[err] (wherein [err] and each represents hydrogen or a nethyl group, at
| east one of [err] being hydrogen) mFTH9a'nEthyrating 15 ‘agent . _
Met hyl ati ng agents which may be used in this process include nethyl Hglides
(e.g. nethylerig€hydemind®khyyridne) ;2laR, alkox fde eyl Sbalad e-bltloxtbs) dR€a
appreci ated the nethyl ati ng agent should be used in sufficient quantity to
i ntroduce t hedridpuleay. sodher hodrigedlyl groups. Thus for exanple when two
of R12, R13 and R14 20 represent hydrogen at |east two equival ents of
t he met hyl ati ng Tageneactiion | mhybcomvepliently. bdhef feetad iatna i temperatipecott | v
carried out in an inert organic solvent such as an am de (e.qg.
di met hyl f or faem dgp° Gn*éﬁ%gh (e.g. tetrahydrofuran) or an aronatic
hydroc%%bon (e.%: toluene) preferably in thﬁégresence of a base. Suitable
bases i fbeuatertiog natgpinls ofi| gemerahefogpuly diXHewereincX as sodi um
or - 21 - potassium hydride; alkali nmetal am des, such as sodi um am de;
al kal i et aFee2A889ka1 & grodR OR 13 vayobe LpReparesh TaF cexapple byaredyetion of a
al koxi des such as ,sodi-um or. pot assi um net hoxi de, et hoxi de or t-butoxide; or
t et r abut yl afREPAYN Y B5PPERL f?ﬁ%‘l‘?"’a?ﬂet hyl halide is enployed as the 5

nmet hyl ating agent, the reaction may also be carried out in the
NN/ | o
l | I. _ (X)
.
NN/

éggﬁication No. 145459 and ' A Chenistry of Heterocyclic Conpounds - I|ndol es
K

10

(wherein X is as previously defined and W is the_group CH,CN or
CHchO) or a salt or protected derivative ?hereof,'in the presence of
dimethylamiﬁe, using the general methods described above for general
15 process (C).
A compound of formula (fX) wherein X represéhts a halogen atom
may be prebared for éxamplé by reacting the corresponding sulphonic
acid derivative or a salﬁ thereof with a halogenating agent such as o/
a pﬁosphorus halide or oxyhalide in an inert organic solvent e.g.
20 ﬁhosphorua pentachloride in aichloromethane. A sulphonic acid_of
formula (IX) where X is GOH, may be-prepared for example by acid or
" base catalysed hydrolysis of an ester of formula (IX), (i.e. a
compound wherein X represeﬁts the group_URll). _
| Comppunds of formula (X) and sdlphonic acid derivatives of

25 formula (IX) (wherein X is a hydroxy group) may be prepared by



presence of an acid scavenger such as propyl ene or ethyl ene oxide. The N
reacti on may conveniently be effected at tenperatures of fromO to .
60[err]C, -preferably 20 to 40[err]C. The conpound of formula (Xl) may é;f,/
prepared by any of the 10 processes (A)z( descri bed herein, or as
described in UK Published Patent Appllcatlon No. 2124210A. Accordlng to a
further general process (F), the conmpound of fornmula (I) nay be prepared by
dealkylatlon of a quaternary amoniumsalt of fornmula (XI1) : 15 [err] 20
(wher ei A[ er r lanaEdjoRs Sfisthods '3t Bdsed deakY iBkd - i RGHPRLA Vﬂ@.ﬁifs@kfipa&n%n

el ectron-w thdrawi ng group, and EGis an anion e.g. a halide ion).

El ectron-w t hdpplicagign daps 145659 dndcC kA bhenistivy] of HetbrodytPid tdmpdiindgher e
[err] is a hydrocarbyl group, e.g. an alkyl, aryl or aralkyl group. [err]

i s preferabl y IadqlesnBasts I p Chapter VEugdited b)QZNL IWedani Ron (£IM29sw

met hyl group the deal kyl ati on may be effected by heating the conmpound (XI1I)
i n aqueous et latexseiens, New Xorknperature in the range 50 to 200[err]C. A
group [err] nay be renoved by treatnment with a base such as an al kali- netal
car bonat e, s d¢rcardingr b@rﬂaf@r@teragﬁnﬂrhhlProneaal(Ehymeozwm;)wdgnf sodi um 5
hydr oxi de. Cbnpounds of formula (XI1) where R15 represents a neth gr oup
may be prepar £8Tmilas (1) mayibe, prepared:-by Fseeking the Tomeaund afifesmuln|
conpound corr?fPPndlng to compound (I), for exanple as described for

Ru\ /R13
o 1 - H NSOLHg m /cnzcuzu\R
° | T 1 % (x1)
\/\/ S

(wherein R;2» R;3 and R,, each represents hydrog.en or a metﬁyl'group, |
at least one of Ry;, Ry3 a.1d Ry, being hydrogén) with a ﬁet'hylatihg

15 agent. Methylating agents y:hich may be used in this process include
methyl halides (e.g;_ methyl iodide), methyl tosylate, or
dimethylsulphate. It will be appreciated the methylating agent should -
be used in sufficient quantity to introduce the required number of
methyl groups. Thus for example when two of Ryz» Ry3 and Ry,

20 represent hydrogen at least two equivalents of the methylating agent
should be employed. The reaction is co;we_nientiy carried out in an
-inert organic solvent such ss an amide (e.g. dimethylformamide), an
ether (e.g. tetrahydrofuran) or an aromatic hydrocarbon (e.g.
toluene) .preferdaly .in the presence of a base. Suitable bases

25 include, for example, alkali metal hydrides, such as sodium or



general process (E). 10 Conmpounds of formula (XII) in which R15
esents the group - CH2CH2R16 nmay be prepared by reacting the

Qrrespondi ng 3-am noet hyl "or 3-net hyl am noet hyl conmpound with a conpound
of formuta (XII1): [err] 15 where R16 is as previously defined, followed. by
al kyl ation of the product as previouslysgescribed. Reaction with the
conpound of fornmula (XII1) may be effected for exanple in an aqueous nedi um
and at a tenperature in the range 0-50[err]C. 20 The conpour@--of

formula (1) pobaddion MRArREEP21RE PHELAL REdsd, Jubh ' deN8odilMNahle; PEGEESS
- (G, which conprises dehydrogenation of the corresponding indoline o

formula (X Vyetal carb&?ates+ @uch & sodidiRasidnatieIANalkall REOHCaSkdBMebe
carried out in conventional manner either catalytically or using a suitable

oxi di si ng agetdh &eXssHiumngr gotassiunhnetthoxiye D @thoxillei br ttbat gNidessse | ncl ude
gui nones, e.g. 2,3-dichloro-5, 6-di cyano-1, 4- benzoqui none or '

2, 3, 5, 6-t et r detrtabubylamhohiwr Fuomitles ; Wreand amethgbdsal ide ot émpldyed as the

Cat al yti c dehydrogenation of the indoline (XIV) may be effected using for
exanpl e & pamethiilatinglagentwitherresctken mayt slspsbe carchedioupain &beum on
charcoal, finely divided palladium platinumoxide or Raney nickel. Wen an
oxi di si ng agereseancecsiplapyagic geavRNeet raugbnas ipsapylenet poethglenerayidey The

effected in an aqueous .or non-aqueous reaction nmedi um :
. reaction may conveniently be effected at temperatures of from 0 to

600C, preferably 20 to 40°C.
The compound of formula (XI) may be prepared by any of the \J
10 processes (A)-(E) described herein, or as described in UK Published
Patent Application No. 2124210A.
According to a f‘urther general process (F), the compound of
formula (I) may be pxzepared by dealkylation of a quaternary ammonium

salt of formula (XII) :

15 _
H4C CH, :

\ g

/NSO 2l:l-lg //o \ /CHZCH N 15 ©

H e ] CHS

l : : (x11) :
\YAW | W
H

20 (whefé‘in' R)5 represents a methyl group or -CH,CHR)q where R4 is an
| eléctron-’withdrawing‘ grodp-, and E© is an anion e.g. a halide ion).
Electron-withdrawing groups R,¢ include -SOjR3, -CO,8,
COR®, CHO and CN, where R® ia a hydrocarbyl group, e.g. an alkyl,

aryl or aralkyl group. R,¢ is preferably a phenoxysulphonyl group.



Sol vent.s whi ch may be used include hydrocarbons e.g. benzene or xyl ene; \
am des e.g. N, N-dinmethylformam de; ethers e.g. tetrahydrofuran or dio J{\
al cohol s e.g. nmethanol or ethanol; hal ogenated hydrocarbons e.g. ’
di chl-oronet hane; and water, or m xtures 20 thereof. The reaction nay be
effected at tenperatures in the range <58 to +150[err]C. Catal ytic

dehydr ogenation may be effected in the presence or absence of a solvent,

and generally at high tenperatures, for exanple in the range 100 to

300[ errC. Sol ventwherdiRy3 reprebentissadméthyd droubuthe dB&YKylatipr Rey lbeng

sol vents, such as high-boiling - 24 - hydrocarbons e.g. xylene or

i sopropyl t ol uefitectadbhhgating the govpdunds (XH )g in pauegis ehbanoliaming, at be

appreci ated that the precise reaction conditions will depend upon the

oxi di si ng ageﬁmnﬂraéwwdﬂog'mammSBat!aIZQQbCusédqm&P -CH,CH R gTinay ibedol i ne

of formula (XIV) may be prepared for exanple by reduction of the

cor r espondi ngT#AvedoP% tragtmegt s withea hasecsuch pe R alkelinpekslhparbanaten o

sol vent -such as an ether e.qg., diethyl ether or tetrahydrofuran, The

oxi ndol e may Beg‘prsggh%ﬁaw‘gﬁf‘ﬁ %’oﬁﬂoﬂr\‘&abf“ﬁt@ n'EMdﬁ“’@E(ﬁ e.qspdivm 15 py

reduction, fo ﬁggnﬁle w th hydrogen in the presence of a nmetal catalyst

such as galla YU 47 ctharcoal, and decarboxylation, e.g. in the presence of
Xin

BRI 25 T B o G
may be prepared by alkylating the 3-aminoethyl or 3-methylaminoethyl
compquﬁd corresponding to compound (1), for example as described for
general proc;ss (e). |

10 Compounds of formula (XII) in which R, represents the group
~CH,CH, R, ¢ may be prepared by rescting the corresponding 3-aminoethyl

or 3-methylaminoethyl compound with a compound of formula (XIII):

H,C=CHR,. (XIII)
where R,. is as previously defined, followed by alkylatioﬁ-of the
product as previously described. Reaction wﬁth the compound of
formula (XIII) may be effected for example in an aqueous medium and at
a tqﬁperature-in the range 0-500¢.
20 | The combound of formula (I) may also be prepared according to a
further general process (G), which comprises dehydrogenation of the

corresponding indoline of formula (XIV) :



described previously for general process (C). The conpound of fornula 20
&) may itself be prepared in conventional manner for exanple by reacting
@ aniline of formula (XVI) : - 25 - [err] 5 wi th chloral and
sydroxyl am ne to give an oxi mnoanilide, cyclising this by treatnent with
sul phuric acid, and condensing the resuylging isatin with cyanoacetic acid
in the presence of a base such as triethylamne and in a suitable sol vent
e.g. dioxan. According to her general process /Hﬂathe conpound OLJ
formula 10 (1) according t y,nvention, salt tf , - may be
prepared by subjecting a prot ¢c$d«;§ &eé’l‘vat CH%_FHm corrpoS% of gener al _
formula (1) or a.salt thereoH to a. rFact to renp¥Hst he protecting group
or groups. Thus at an earlier stage {n Lhe eaction sequence for the 15
preparation of a conpound of general Wof \(¥) or a salt thereof it may have
been necessary or desirable to protect®an{j sensitive groups in the nolecule
to avoi d undesirable side reactions. For exanple, it may be necessary to
protect the indole nitrogen with, for exanple, an aral kyl group such as
benzyls 20 The dehydrodenste¢on grocesemantie chrrimd pubtinc comengiongl magnere
achleved by conventional procedures. Thus an aral kyl group such as benzyl,
may be cl eaitteb)catyllytdgeiby yori esing ehsuitebliemxddiging MI-yst (e.g.
paIIadlun1on charcoal) or sodium and |iquid anmoni a.

Oxidising agents which may be used in this process include

quinones, e.g. 2,3-dichloro-5,6-dicyano-1,4- behzoquinone or
2,3,5,6-tetrachloro-1,4-benzoquinone; and manganeée dioxide. o/
10 Catalytic dehydrogenation of the indoline (XI1V) may be effected using
for example a palladium, platinum or nickel éatalyst, such as '
palladium on charcoal," finely divided pailadiun, platinum oxide or
Raney nickel.
When an oxidising agent is employed the dehydrogenation reaction
15 may be effected in an aqueous or non-aqueous reaction medium.
Solvents which may be used include hydrocarbons e.g. benzene or -
xylene;-amides'e.g. N,N-dimethylformamide; ethers e.g.
tetrahydrofUran-or dioxan; alcohols e.g. methanol or ethanol; ::}
halogenated hydrocarbons e.g. dichloromethane; and water, or mixtures
20 thereof. The reaction may be effected at temperatures in the range
| -50 to +1509C. Catalytic dehydrogenation méy be effected in the
_ presence or abégnce of a solvent, and generélly at high témperatures,'
for example in the range 100 to 3009C. Solvents which.may be used

thus includé inert high-boiling solvents, such as high-boiling



- 26 - As will be appreciated, in sone of the general processes (A to (
described previously it may be necessary or desirable to protect any
sensitive groups in the nolecule as just described. Thus, a reaction ste
i nvol'vi ng deprotection of a protected derivative of 5 gener al
formula (1) or a salt thereof may be cairri ed out subsequent to any of the
previously described processes (A) to “&T Thus, according to a further
aspect of the invention, the follow ng reactions in any appropriate
Sequence} mehydrbcarioraséudl aoile etcJsbprbpRteiieht £ GndUighubsadugnt to the
processes (A) to 10 (G:- (i) renoval of any protecting groups; and
(ii) conver sethersf d.ge shempbettrdrof Ttowlll de(apprebiated that the precise or
a salt thereof into a physiologically acceptable salt or solvate

(e. g. hydr at ejeachioreconditfione willi deppedi uppnh the ioxdd iagt &gentoapound of
formula (1) as a physiologically acceptable salt, for exanple as an acid
addi ti on 20 dehydrogesetion patalysy wsedachi eved by treating the free base of
formulac. (1) with_an appropriate acid succini c or hydrochloric acid)

e.g.
preferably with M da8elinecf forpula (i(‘ﬁV)g@uitteaBFB“@Gﬁvm exemp}e Byjueous
ethanol). As.wel] as heing enployed as the last pain step in the 25
pr epar a% i ve %%Eé%?ptmgﬁﬁ%ﬂagncﬂ‘@ﬂhWPm daERg f&Bo‘?ﬁ%"’P@ﬁ Lifaium
_preparation qf the c ounds of the invention nmay al so be . useq for the
PP oduct | orilmp i BREAHG Ty &, ablient SR AS crivativek -3, AJetint scher oF

tetrahydrofuran. The oxindole may be prepared from a compound of

formula (XV):
10
CHE SN

.
Y

H e o—e COOH
[ I (xv)
AYAVA
e N O
H
15
by reduction, for example with hydrogen in the presence of a metal

catalyst such as palladium on charcoal, and decarﬁoxylation, e.g. in
the presence of quinoline, to give f:he corresponding 3~cyanomethyl
1 oxindole, followed by~ redu_ctioﬁ in the presence of dimethylamine as
| described previously for gener§1 process (C). The compound of formula
20 (xv) méy itself be prepared- in éonvention_al manner for example by

reacting the aniline of formula (XVI) :



- 27 - the preparation of the required conpound. Thus, for exanple, the
4yl am nosul phonyl met hyl group at the 5- position may be formed either
efQye or after cyclisation to give the indole nucleus. It should therefore -
Appreciated that in such nulti-stage processes, the sequences of
reactions should be chosen in order that the reaction conditions do not

af fect groups present in the nol ecure2dmtich are desired in the final _
product . - 28 - The followng exanples illustrate pharnaceutlcal el
formul ati ons according to the invention, containing

3-[2-(di net hyl am no) et hyl ] - N—_nethyl-lk+|ndole 5- met hanesul phonani de
succinate (1:1) as the acthyg ingredient. In these exanples the weight of
the active ingredient is 5 %\ t he wei ght of the succinate. TABLETS FOR
ORAL ADM NI STRATION A Di rect NeBafhegaion 10 1.

ng/ t abl et -for 40g m x Agtive ingredient (XVI) 49

15. 08g Magnesi um Stearate BP l 0. 65 0. 20g 15
Anhydr ous Lact ose 24.92g The active

i ngredi ent was sieved and bl ended mnth t\mu ,anhydrous | actose and nmagnesi um
stearate. The resultant m x was conpressed into 20 tablets using a
Manesty (Trade Mark) F3 tablet nachine fitted with 8. Omm concave punches.

2. 5 with chloral-and hyd:oxyiamine to give"Bh [dXihEloanilidd,CbyddRiRY X

this by treatment with sulphuric acid, and condensing the resulting
isatin with cyanoacetic acid in the presence of a base such as g;)
triethylaminé and in a suitable solvent e.g. dioxan.
According to another general process (H) the compound of formula
10 (1) according to the inveﬁtion, or a salt fﬁereqf, may be prepared by
subjecting a protected derivﬁtive of the compound of general fbtmula.
(I) or a salt thereof to a.reaction to remove the protecting group or
groups. |
Thus at an earlier stage in the reaction seqqéme for the
15 preparation of a compound of general for (I) or a salt thereof it may
have beenihécessary or desirsble to protect any sensitive groups in
the molecule to avoid undesirable side reactions. For examplp, it may
be necessary“tﬁ protect the indole nitrogen.with, for examplé, an
aralkyl group such as benzyl. |
20 Subsequent cleavage of fhé brotecting group may be achieved by

conventional procedures. Thus an aralkyl group such as bépzyl, may

.-'s..\('

be cleaved by hydrogenoiysis in the presence of a catalyst (;e.g.

palladium on charcoal) or sodium and liquid ammonia.



25 Active ingredieht 49 14. Oy Magnesium_

Stearate BP

0.7 0.20g Mcrocrystalline

Cel l ul ose NF 91 26.0y 30 - 29 - The active.

i ngredi ent was sieved and bl ended wi th te mcrocrystalline cellul ose
The resultant m x wasS conpressed into tablets using a

magnesi um st ear at e.
ave punches. 5 B - WET

Manesty F3 tablet nmachine fitted with 8. 0mm conc
GRANULATI ON ng/tabl et Active ingredient

7.0 10 ™
Starch BP

are added -af@atHionpghRReigvelvdng rdepgptactdon af a protepted:degivative afhe

€

LacAsowtl Bfbe appreciated, in some of the general processes (A)€o5
: 30.0 Pregel atinised

Mai ze St ar cH{GBPdescribed previously it mayl heOnédepseny won Gésirable tBPprotect

1.5 Conpression wei ght 200. 0 15 The active
i ngredi ent iaByssensdbivengooyns dnskiier mblecud pcase juskl desernided. withs) st ose,
starch and pregel atini sed nmi ze starch. Suitable volunes of purified water

granul es are screened andggLended with the magnesi um stearate. The

are Bhen cosPesaledorpula

10

15

20

any of the previously described processes (A) to (G).

Thus, éccording to a further aspect of the invention, the
following reactions in any appropriate sequence, may if necessary
and/or desired be carried out subsequent to the processes (A) to

(G):-
(i) removal of any protecting groups; and

(ii) conversion of the compound of formula (I)
or a salﬁ thereof into a physiclogically
acceptable salt or salvate (e.g.hydrate} thereof.

Where it is desired to isolate the compound of formula (I) as
a bhysiologicplly acceptable salt, for example as an acid addition
salt, this may be achieved by treating the free base of formula (I)

with an appropriate acid (e.g. succinic or hydrochloric acid)

. preferably with an equivalent amount in a suitable solvent (é.g.

25

aqueous ethanol).

As well as being employed as.tﬁe 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 stage in

ranul es

08t 8 St ferart N9 beyicarpiad opt Auhaeguent to



Tabl ets of other strengths may be prepared by altering the ratio of 25
_.ye ingredient to | actose or the conpression weight and using punches to
?{. The tablets may be filmposted with suitable filmformng materials,

stuch'as hydroxypropyl methylcellul ose, using standard techni ques. 30

Alternatively the tablets nay be sugar sgoated, or enteric coated. = - 30 -
‘CARPSULES ng/ capsul e Active ingredient _
49.00 5 *Starch 1500 -+ 150. OCYQ

Magnesi um Stter ptepaBBtion of the required compound. Thus, FoDOexample \\Ehght
200.00 * A formof directly conpressible starch.. 10 The active ingredient

i s sieved armetbykamisgswiphonylmetbyltigriooptat thed-npasitsionihayebei farmedi ze No. 2
hard gel atin capsul es using suitable machinery. O her doses may be_prepared
by al tering @itber jhefoppiqrhafter cychisgtien feceiwmthe cindale myclens.capsul e
size to suit. SYRUP 20 _Sucrose Free Presentation . N

ng/ 5 dose g&@pilqé:qeﬁgf% betappreciated that in such multi-stage pparesgess

gdgoéﬁg ][ g?yflhr;etsg ule(r:'»)@:lels unlfoggaclésxgngvslhsoﬁfglt}ey cwge% Ll}rqoc?t)der that the reaction ‘
" conditions do not affect groups present in the molecule which are

desired in the final product.



Fl avour . ) Col our ) ' as —

requi red Preservative) 30 Sweet ener ) Purlfled Wat er BP £\
o 5.0m The hydroxypropyl net hyl cellul ose is (ijg;

dlspersed in hot water, cooled and 35 then m xed with an

aqueous-sol ution contalnlng the active-i mgg edi ent - 31 - and the other
conponents of the fornulation. The resultant solution is adjusted to vol une
and m xed. The syrup is clarified by filtration. 5 SUSPENSI ON ng/5m dose

Active Tngredi ent 49.00 10 - Al um ni um
nonost earate - 75. 00 Sweetening agent ) Fl avour
)as required Col our Fractionated coconut oiI to 5.00m 15

The al umi ni umyEPRgeiGAng sanplél SRFIaEdLd Py A!% uP o4 addlfat 1! | Onat ed

coconut oil The resul Ting Suspension |s whi |l e

stirring and 3f9RdEMbtaqthe fRventiany @ﬁﬂ?ﬁ}"&g‘érﬁ' 2+{dipethylamin@ethyt]-Nre

added and thanétﬁwyﬂwzﬁaéﬁdbﬂﬁ‘éthhﬁes‘w?ﬁ&%ﬁdd'&E@Eﬁ&@ (119 848N adtqNe! S

made up to vo|l une wth tﬂ‘tkenalnln ract.i onat ed

ingredient. ese examples the weight of the active ingredient is

] . the weight of the succinate.

TABLETS FOR ORAL ADMINISTRATION

A. Direct Compression

w10
1. ' mg/tablet for 40g mix
Active ingredient 49 15.08g
Magnesium Stearate BP " 0.65 0.20g
15 Anhydrous Lactose 81 24.92g
The active ingredient was sieved and blended with the anhydrous
lactose and magnesium stearate. The resultant mix was compressed into
20 tablets using a Manesty (Trade Mark) F3 tablet machine fitted with 8.0mm concave
punches.
At
2. : mg/tablet for_40g mix
25
Active ingredient : 49 14.0g
Magnesium Stearate B8P _ 0.7 0.20g
Microcrystalline Cellulose NF ba 26.0g

30



r edi ent _ 49. 00 Conpressi bl e Sugar NF

75 ‘Magnesi um St earate BP 0.5 Conpressi on Wi ght
100.:0 35~ -32- The active ingredient is sieved through a suitable sieve,
bl ended with the excipients and conpressed using suitable punches. Tablets
of other strengths may be prepared by aggecring either the ratio of active
i ngredi ent to excipients or the conpression wei ght and usi ng punches 5}
to suit. SUPPOSI TORY FOR RECTAL ADM NI STRATI ON 10 Active ingredient
49.0ng * Wtepsol H15 to . |. Qg * A
proprietaryToe adivé iAdeediesd| vahusidted Bod .blebded withycinei microicrysimlitne ve

i ngredi ent | Nard Qk F' Kmd Sall q@ 2 fi si ng

sui tabl e rralczﬁ'}fr?eirlogg [ nt{g #gggﬂgtgggi)ﬂ(%i t?)'}éyi.rergﬂi SSE %Mgﬁaﬁ&?

| NTRAVENOUSipfoteblEtsApsing a Manesty F3 tablet machine fitted with 8.0mm
concave punches.

c§conut oil and m xed. 25 SUB-LINGUAL TABLET ng/tablet 30 Active

5

B  WET GRANULATION .
mg/tablet

Active ingredient 7.0

10 Lactose BP ' _ 146.5
Starch B8P - ' 30.0
‘Pregelatinised Maize Starch 8P - 15.0
Magnesium Stearate BP 1.3
Compression weight ' 200.0

15

The active ingredient is sieved through a suitable sieve and blended
with lactose, starch and pregelatinised maize starch. Suitable
volumes of purified water are added and the powders are granulated.

20 After drying, the granules are screened and blended with the magnesium
stearate. The grenules are then compressed into tablets using
suitable diameter punches. '

Tablets of other strengths may be prepared by altering the ratio of
25 active ingredient to lactose or the compression weight and using
punches to suit.

+ The tablets'may be film ¢oated with suitable film-forming materials,
such as hydroxypropyl methylcellulose, using standard techniques.
30 Alternatively the tablets may be sugar coated, or enteric coated.



mg/m Active I ngredient ' 0.896 25
Sodi um Chl ori de Intravenous | nfusion, BP, 0.9% w v
to 1 m Batch Size

2500m 30 The active ingredient :
di ssolved in a portion of the Sodium Chloride Intravenous Infusion, th
a

solution nmade to volume with the Sodi um Chl oride Intravenous | nfusion,
the solution thoroughly 35 m xed. The solution was filled into clear,
Type 1, glass 10m - 33 - anpoul e§ a% Seal ed under a ni t rogen
headspac®. by fusion of the glass. The anpoul-es were sterilised by
autoclaving at 1210C for not less than 15 mnutes. 5 FOR | NHALATI ON

I nhal ation Cartridges 10

ng/ cartridge Active ingredient (mcronised) ' 0. 56

Lact ose BP

CAPSULES - 25.00 15 The

active ingredient is mcronised in a fluid energy m "'IE!/EQE;'E:lU ne particle

size range prior to blending with normal tabletting
energy m xer.

ose in a high
The powder blend is filled into No. 3 hard gelatin capsul es

-on a suitabl eaxdivapPfrigratiign@ nachi ne. The contents of the gpartridges are

adm ni ster ed i NQ: wder i nhal er 20 such as the 0 Rot ahal er
(TI’ ade él’ k) _*Eﬁ:argh 81588 ) 1%% : .
Magnesium Stearate BP 1.00
Fill Weight _ : 200.00

10

15

20

25

30

35

* A form of directly compressible starch..

The active ingredient is sieved and blended with the excipients. The
mix is filled into size No.2 hard gelatin capsules using suitable
machinery. Other doses may be prepared by altering the fill weight
and if necessary changing the capsule size to suit.

SYRUP
Sucrose Free Presentation gg/Sml dose
Active Ingredient ' 49.00
. Hydroxypropylmethylcellulose USP _
(viscosity type 4000) 22.5
Buffer )
Flavour ) :
Colour ) as required
Preservative ) ' : '
~ Swestener )
Purified Water BP to - 5.0ml

The hydroxypropylmethylcellulose is dispersed in hot water, cooled and
then mixed with an aqueous solution containing the active ingredient
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ered Dose Pressurised Aeroso

met ered dose
{3792y A eic Acid BP
Tri.chl or of | uor onet hane BP
Di chl orodi fl uor onet hane BP

ingredient is mcronised in a quid'en%*gV m |

si ze range.

25 Suspensi on Aer osol

Per can Active-ingredient (mcronised) 0. 280
0. 020 5. 28ny
.-23.64 5.67g 30
61. 25 14. 70g The active
to a fine 35 particle
The oleic acid is mxed with the trichloro- - 34 - ﬁgghane

at a tenperature of 10-150C and the mcronised drug is mxed into the

solution with a high shear
aer osol cans

are cri nped®¥ht*6®t

sui.t abl e netering

oL FAPRRBNtha

The suspension is nmetered into al um ni um
val ves, delivering 85 of suspensi on

dhen Fertlist iQpy o Thes resultangepolutdon s

m xer .

pressure fils adjusterd tbevolane driar misgsd.t NEhe/ By ¥aS isNeBari Fopd By %0 w v 10

Active I ngr

required Sogﬁﬁﬁgk}RQﬂﬁ de 8P Purified Water BP

Wi ght
active ingredient,
in asgortion of the water,

as
to 100 15 Shot
100nmg (equivalent to 7ng active ingredient) The

7.0 Preservative

preservative and sodi um chl oride are dissolved 20

the solution nade to volume with the water and

t he sol uti o$USPENSHIY NIy mi xed. The pH may be adjusted, using acid or

alkali, to that of optinum mg/Sml_dose
Active ingredient 49.00
10 Aluninium monostearate 75.00
Sweetening agent )
Flavour ) as required
Colour ) _
Fractionated coconut oil " to 5.00ml
15
The aluminium monostearate is dispersed in sbout 90% of the
fractionated coconut oil. The resulting suspension is heated to 1150C
20 while stirring and then cooled. The sweetening agent, flavour and
colour are added and the active ingredient is suitably dispersed. The
suspension is made up to volume with the remaining fractionated
.coconut oil and mixed. '
25
SUB-LINGUAL TABLET _
mg/tablet .
30 Active Ingredient - 49.00
Compressible Sugar NF 50.5
Maegnesium Stearate 8P 0.5 -
Compression Weight 100.0

35



-

. stablllty and/or to facilitate solution of the active ingredient. 25 .

Alternatively, suitable buffer salts may be used. - 35 - The inve AN
is further illustrated by the follow ng exanples. Al tenperatures ar ‘
[err]C. "Hyflo" (Trade Mark) is a filtration aid. "Reactivials" are

stout-wal l ed glass vials with a screw cap and Teflon (Trace Mark)-faced
di sc, supplied by Pierce and Warriner (UK). Ltd. Chronatography was 5

carried out either in the conventional ~ er using silica gel (Merck
(Trade;Nhrk), Ki esel gel 60, Art. 7734) or by 'flash' chromatography (WC
‘Still, M Kahn and A Mtra, J. Og. Chem, 2923, 43, 1978) on silica

(Nbrck (Trade Nhrk) 9385) and thin |ayer chronatograph (t.l. c.% on silica
~ (Macherly- Nagide, sidivpgingrpdisnteps sipved thronghnaseuideb e dievhe blendeduwitd 10

abbrevi at i ons #af &xpli et o e HompSditel lsing UREOLY gweand table€s of (A
Et hyl acet ate-i soprqgpanol -water-0.88 a |a 25 15: Met hyl ene

chl ori de- et harftfhed sgeagths,may PBOP‘EFPE"?‘!:) yephter 1'(9))319(}?’?1); grkatio of active
chl ori de- et han@brgdﬁﬁtatmﬁﬁbﬂ:ﬁﬁtﬁ of e compfessidfetweyylitnand using punches
chloride etha 0.,88 ammoni a 200:8:1 (F) Methylene chloride-ethanol -0.88
ammoni a 80: 8: 1 (@3 %ﬁhanol et hyl acetate-0.88 amoni a-wat er 25:15:2:2 (FD

| sopropanol - chl orof ormwat er-0. 88 ammoni a 25:15:2:2 (1) Methyl ene

chl ori de- et hanol - 0. 88 anmponia 89:10: 1 20 (J) Methyl ene

chl ori de- met hanol 97 3 (K) Ethyl acetate hexane 60: 40 (L) Methylene

chl ori de- net h&YBPOSETORY (AOF STRATION

- 10 _ .
~ Active ingredient - 49.0mg
* Witepsal H15 to 1.0g
* A proprietary grade of Adeps Solidus Ph. Eur.
15 .
A suspension of the active ingredient in molten Witepsol (Trade Mark) is prepared
and filled, using suitablé machinery, into lg size suppository
moulds. ' |
20 . )
INJECTION FOR INTRAVENOUS ADMINISTRATION
mg/ml
L
Active Ingredient _ 0.896
25 Sodium Chloride Intravenous '
Infusion, BP, 0.9% w/v ' S tol ml
Batch Size '2500ml
30

The active ingredient was 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
35  mixed. The solution was filled into clear, Type 1, glass 10ml



(N) Methyl ene chl oride-ethanol -0.88 amoni a 25:8:1 25 (0) Acetic

et hyl acetate 1:99 (P) Methyl ene. chloride-ethanol-0.88 anmoni a
1 ;1 Internmedi ates were routinely checked for purity by t.l.c. enploying -
u~v light for detection and spray reagers such as potassi um 30 '
per mmnganate (KM1Q4). In addition indolic inter rredi at es were detected by

spraying with r d tr t am nes W th
a solution of aﬁ’ggj’?ﬁﬁ ‘%ﬁ@%@fé@% Lf{{obe“ Ceaga g]é F'ﬁ" %/OQ%DES%/ %']%s
nucl ear magnetThe mghme@re rshmlx)segplemauaomngbatanabﬁc éot et b&ssQﬁMrlz
using a Vari ansEpBdesnst r unent or at 250MHz using a 35 Bruker AM or W
250 instrunent. s = S|nglet d doublet, t =triplet, g = quartet and. m
= multiplet. - 36 - Preparatlon 1 (i)

N- Met hyls- 4- [ 2- [ 2- (phenyl t hi 0) et hyl i dene] hydr azi no] benzenenet hane-

sul phonam de é E !E |§.E gf (phenyl t hi 0) acet al dehyde (6.05g) in absolute

et hanol added over 10 min to a solution of -

4- hydra2|no N- et hyl - benzenenet hanesul phonani de hydrochl ori de (10g) in

wat er (180mL) ;V\f‘ti} coolé ng A!fter addition of the al dehyde was conpl et e,
the m xture r a period of 14h. The precipitated solid
was filtered off, washed with water (200m ), hexane (200m ) and dried in 10

vacuo tqggi ve the title corrpound (10.95g), mp. 110- 11%-0“ Igéngie(B) Rf

0.5 (KMIO4) (ii) N Methyl-3-(phenylthio)-1Hindol e-5- met nam de A
sol ut| on of the product of stage (i) (5g) in absol ute ethanol

Active ingredient (micronised) 0.56 .
Lactose BP 25.00 : o/
15 The active ingredient is micronised in a fluid énergy mill to a fine

particle size range prior to blending with normal _tabletting grade
lactose in a high energy mixer. The powder blend is filled into No. 3
hard gelatin capsules on a suitable encapsulating machine. The
contents of the cartridges are administered using a;powder inhaler

20 such as the Glaxo Rotshaler (Trade Mark). ) |

Metered Dose Pressutised Aerosol

- 25 | Suspension Aerosol .mg/metered dose  Per can W
Active ingredient (micronised) 0.280 73.92mg
Oleic Acid 8P '- 0,020 5.28mg
: Trichlorofluoromethane BP 23.64 5.67g
30 Dichlorodifluoromethane BP 61.25 14.70g

The sctive ingredient is mi&ronised in a fluid energy mill to a fine
35 particle size range. The oleic acid is mixed with the trichloro-



15 - (300m ) was saturated with hydrogen chloride gas (ca. 30 mn) ..
whi | st being cooled in an ice-water bath, allowed to stir at anbient e
tenperature for a period of 3h and then filtered. The filtrate was A-»
‘concentrated in vacuo and chromat ographed (flash, E) to afford a foam

which solidified on trituration with ether to an anorphous powder 20
(2.17g). A sanple was recrystallized fr0m3|‘fexane di chl oronet hane to give
the title conmpound, mp. 133-134[err]. T.l.c. (B) Rf 0.5 [err] (iii)

N-Met hy¥ | H- i ndol e- 5- met hanesul phonani de To a solution of the product of
stage (ii) (460ng) in absolute ethanol 25 (50m ) was added Raney Ni ckel

[4.69, 50% sl Urdphahe éﬂafaeienp\é@éﬂﬁ'd &P 1691§“calahci Yeni ,h{ardﬁi&w Eﬁ% \ﬁ@t.ﬁ&ea

(60mM )] and the re xture ref) a tot
at nosphere of HI'Cr g@% Eﬁ"@oﬁ’r&h aﬁ'?ﬁaé'n’f'“f%r‘rpeﬁ‘gt gygpension siﬁrib?tﬁﬁ?%nt
was renoved anﬁﬁoheluii&new Nie@t$d]1 exﬁg aaﬂesbwabte akberiag ¥alved|ridel ivdrdhgwas

brought to a e fl 1 The
conbi ned ext rg% V\gréeatsf’grf{ gr eéojlxt ﬁ?%ml?eana"rlosand ceré%]la[%dn%eolagéﬁ% ﬁ’lj\l?%'gﬁo'and
concent sat ed imethaoeicis mmeo@léi@ynbb thieecares ithicaughf thes val¥@s. af f or ded
an oil (187ng) which crystallised fromether-hexane to give the title
conpound (90ng), mp. 127-129[err]. T.l.c. (B) Rf 0.50 [err] - 37 -
Preparation 2 5-[[(Methyl am no) sul phonYl ] met hyl ] - 1H i ndol e- 3-acetic acid

3- (Cyanonet hy|ﬂa§ﬂ1§ég| - 1Hi ndol e- 5- met hanesul phonami de. (1. 0g) was heat ed
under refl-ux TTT1ng under ni trogg th potassium 5 hydr oxi de
-(4.5g) in water (15m ) and ethanol (25n®)*%or 16h. The ethanol was

evapor ajgd at Adtdvéclhgpeéigntr €, and t he7ayueous resi due

~ Preservative as required
Sodium Chloride 8P
Purified Water BP to 100
15 ' Shot Weight 100mg (equivalent to 7mg
active ingredient)
The active ingredient, preservative and sodium chloride are dissolved
20 in a portion of the water, the solution made to volume with the water
and the solution thoroughly mixed.
s The pH may be adjusted, using acid or alkali, to that of optimum

stability and/or to facilitate solution of the active ingredient.
25 Alternatively, suitable buffer salts may be used.



diluted with water (20m ) and washed with ethyl acetate (2x30m ). The
eous |l ayers were acidified with 2N hydrochloric acid (50m) and
@iracted with ethyl acetate (3x50m); the latter organic layers were 10
Washed with brine, dried [err] and evaporated to give an oil (1.25g).
Trituration W|th dry ether gave the tdt3® eonpound as a solid (0.767g) mp.
126-1330. T.l.c. (0), Rf 0.7 (CelV) Preparation 3 15

3-[2- (D et H'élﬁg}-nﬁ"gg g%whd.ls]sﬂgrﬁgﬁ ]ﬂ t?l:ali\:jégEtEyhX:Léltlg_ligv(cji?\lgeexanples. Ali":

met hanesul p
3-[ 2- (di met hghpeddtared uxe] xd\l-ouet'ﬂyfl:lo'i t'hmdehe f5 a PHLaRie il pMResrtidea sy 5g)

I n trlfluoroace cid dded_bor ane-t ah

conpl ex (45/F M E éﬁ’t%élﬁ? vid 5 at 3?5%5?5@%1“‘}?&@8‘? &éﬁl{m
susgensi on vﬂsc,stsuppbrbdaby (Riefce dilngarrlpeTJr(@u)drtdo sGtiromatagiraphy a@si um

car bonat e @Mﬂg@tﬁﬁﬁp 33%

extrac vvas evaporat e‘gé;nd%ehe resi urlufiré by col ubgnﬁ&c rona%g’g?aphy
(A to givekipselgel| &0,cdrbodidéheraby o 13?'8'0#@}‘0'“33109?%9"%‘\}7 C.REtP 153 (| PA,
Cel V). 25 U, el@a%nOfaH&rAM REia)0DCargd drem. | 0920 00 e¥AIPLESIid (Mck Al M)

preparation of -[2-(di methyl'a -| H-i ndo] e-5- net hane

sul phonani d&> ﬁ?ﬁ:l apg| hin FiéYQ?thr%t"grﬂ'&n&'é %ﬁp%&*&a Macherbsi ni ¢ aci d
(2:1) (hem SI &l n@bﬁ}% m3 Obsitlep@wielre otherwise stated. The following

met handhic. %éq P R @oTH0 RS SLuomt it s SRTHIEPSRBPEY At b i
(300m , 3%(MW)Et\h§t$ h.sedpng-elsapmbaabl-rmlzr-a?ae anmompa r2f: 05 eBdver '
730072 1 R R el e ot ) (1000, o
give a soli dC}1@shenhich was triturated
(D) Methylene chloride-ethanol-0.88 ammonia 20:8:1
15 (E) Methylene chloride-ethanol-0.88 ammonia 200:8:1
(F) Methylene chloride-ethanol-0.88 ammonia 50:8:1
(G) Ethanol-ethyl acetate-0.88 ammonia-water 25:15:2:2
(H) Isopropanol-chloroform-water-0.88 ammonia 25:15:2:2
(I) Methylene chloride-ethanol-0.88 ammonia 89:10:1
20 {3) Methylene chloride-methanol 97:3
(K) Ethyl acetate-hexane 60:40
(L) Methylene chloride-methanol 95:5
(M) Ether-hexane 4:1
(N) Methylene chloride-ethanol-0.88 ammonia 25 8:1 | v
25 (0) Acetic acid-ethyl acetate 1:99
(P) Methylene chloride-ethanol-0.88 ammonia 150:8:1

Intermediates were routinely checked for purity by t.l.c. employing
u.v. light for detection and spray reagents such as potassium
30 ° permanganate (KMn0,). In addition indolic intermediates were detected
by spraying with aqueous ceric sulphate (cel¥) and tryptamines by
spraying with a éolu’tion of iodoplatinic acid (IPA) or ceric sulphate.
Proton (1H) nuclear magnetic resonance (n.m.r.) spectra were obtained
either at 90MHz using a Varian EM390 instrument or at 250MHz using a
35 8ruker AM or WM 250 instrument. s = singlet, d = dowlet,
t = triplet, q = quartet and m = multiplet.



W th diethyl ether (500m). The solid (13.5g) was collected by - 38 - .
filtration and dissolved in hot absolute ethanol (200m) and filtered. JTo< "
the hot filtrate was added a solution of succinic acid (2.7g) in nethaf
(50m ). The crystals that forned were renoved by filtration to give thg
title compound (12.2g) mp. 158-159[earrke & T.l.c. (D) Rf 0.5 (IPA)
Anal ysi s Found: ' C 54.0;H6.7;N 11.7. [err] requires C, 54.2;
H 6.8, N, 11. 9apadafidd - 6(DVMBO-d6), [err] [err] 2:7-3.0 [err], 4.38 [err],
6.85 10+, %Erg' —armd—aromatic signals at 7.11 (1H brd), 7.22(1H, brs)
7.36(1H,d), ¥iks) 4-{24( anyilithibe ket hizkidene ¢hyairezined bepzenenéthane

acid (1:1) 1g3y1phondmizfal Ution of _ . _ .

3- (2-m noet hﬁm%l - 1H i pdal z 5- met hanesyl Ehop-_ am de (2g) and sodi um

cyanobor ohydh | Ut 67 o Pheny Hehinderataldehyds, yﬁ' ne) dfedysolyte Fthandlisg) was

treat eg at | casaogg& wast b%?dsawt :1o_nnm‘ t86£/&yb| y Yuﬁwe@ﬂﬂt_-ﬁﬁdﬂ(;ﬁh%i[iett(yl—f25m)

i n met hano : : esul.ti sol.utio tirr a rrt., for

2h, fol l omdéwerﬁagtaaamelg Sizgide Wgpogioride ﬁ]aﬂidf‘o%?e‘tfé g‘oq%?ﬂ‘t*ﬁo ]‘t‘e. 5 )

and sodi um beoallings | dftén atiditicdNofittieoaldebyde wasi chmpIete), tbes misdtiare wast he

reaction mx 1.cho h ed di | uted

w th water (%%{rS%t.cho | dtapg}&gémﬁ%'r bg{:}éfpgegisl ag%g}ﬂ?.iéd 3%97 t he

sol uti on wasfikkened ofif twashng|wikbewater Ga0Gmehe hexend (20amut encedriediin were

washed19i th gaeuo to Ve the TDE1ABLIRAG| ANSISEIImYAS N fifg 190 € conbi ned,
T.l.c. (B) RF 0.5 (KMO,) .

N4 Me tihyyd

saturated w

e (1i) N-Methyl-3-(phenylthio)-1H- indole-5-methanesulphonamide
A solution of the product of s-t-age (i) (5g) in absolute ethanol
15 (300m2) was saturated with hydrogen chloride gas (ca. 30 min) whilst
" being cooled in an ice-water bath, allowed to stir at ambient
temperature for a period of 3h and then filtered. The filtrate was
concentrated in vacuo and chromatographed (flash, E) to afford a foam,
which solidified on trituration with ether to an amorphbus powder .
2°_ (2.17g). A sample was recrystallized from hexane-dichloromethane to
give the title compound, m.p. 133-1349, T.l.c. (B) Rf 0.5 (KMnO,)

© (1ii) N-Methyl-1H-indole-S-methanesulphonamide
To a solution of the product of stage (ii) (460mg) in sbsolute ethanol
\.s 25 . (50m%) was added Raney Nickel [4.6g, 50% slurry in water, washed to
neutrality with deionized water (60m%)] and the reaction mixture
refluxed for a total of 16h under an atmosphere of nitrogen. On
cooling to ambient temperature, the supernatant was removed and the
Raney Nickel extracted with ethanol (2x50m2, which was brought to a
30 ‘gentle reflux for 15min under an atmosphere of N,). The combined
extracts were filtered through a sand-Celite (Trade Mark) pad and concentrated in
vacuo. Chromatography of the residue (flash, E), afforded an oil
(187mg) which crystallised from ether-hexane to give the title
~ compound (90mg), m.p. 127-129%. T.l.c. (B) Rf 0.50 (KMnO,)




ta55| um car bonate-and extracted with ethyl acetate. The ethyl acetate
racts were dried [err] and evaporated to a solid residue (1.8g). 1.679
the resi due was recrystallised fromisopropanol (16.7m) to give 1.307g, » -
of erystalline base, 1. 297g of which was 30 di ssolved in IMS (13nm) and
~treated with a hot solution of succinic acid (0.518g) in IM5 (13m ). The
resulting solution was cooled and tle Ptecipitated solid filtered and dried
to give title conpound (1.737g) mp. 165-166[err]. The n.mr. and t. L#
[(G, Rf oPzepardion Zere in agreement with the product of Exanple 1. -
39 - Exanpb& [ Meth lamno)sul hon'l]meth 1]-1H-indole-3-acetic acid
3-[2-(Dine
Sol uti ons
(36% w' v, Sbedtedi ondext lnaﬁhlx (vst]ms)umrg antbkrd ni troges owithi potassidn ( 2-
am no thyI Y/ a ( n anol
(200nT) - at p’{@:ﬁ&%u&r“ 555 d%gh&tls—&gﬁ)@h ﬁ?:ﬁgﬂgg&%??gﬁf) %‘gg)gdhwagmaé;ded and
t he ni xt ur ethaned evas £vappnated saty sederetspressuray tandr the @avedusoresidue d (2N,

50m ) was geflada Wik Watdr!(20MBS aRd Sidshed v)’i'thhetl'@l ad¥tia8 S(2430m 2y DOTRE ©
(60g) and extracted with;ethyl acetate (2x150 @'-% The conb< ned, extracts

were dri edapeaqup Ianeraoveren aeididded wiph 2 hydreghlorie, acid; sgméz)nﬁli'und
(10.79) asertrlted witA. stHyd- ddeltate T(3x50mL);Cthe Rlat8ed c(l‘gaidié 1&9&@ WeTé .

spect L um Nashe dnm?ﬁ'lr rgr?en,t drleé] (hggﬂ.,p)r OdHCetvagoraEf(e%nPo give an Efarrpl e 4
(1.259) Trituration with dry ether gave the title compound as a N
solid (0.767g) m.p. 126-133%, T.l.c. (0), Rf 0.7 (CelV) v

Preparation 3
15 3-[2-(Dimethylamino) ethzl ]-2 ,3-dihzdro—N-methzl-1H-1ndole-5-

methanesulphonamide :
To a suspension of 3-[2-(dimethylamino)ethyl]-N-methyl-1H-indole-5-

methanesulphonamide (0.5g) in trifluoroscetic acid (15ml) at <100 was
added borane-tetrshydrofuran complex (45ml; 1M) keeping the

20 temperature below +29, - The resulting suspension was stifred at 09 for
5 min, poured onto saturated potassium carbonate (50ml) and extracted
with ethanol (2x20ml). The ethanolic extract was evaporated and the
residue purified by column chromatography (A) to give the title
compound as an oil (80mg). T.l.c. (N), Rf 0,53 (IPA, CelV),

25 : _ . T
Unless otherwise indicated the following examples illustrate the
preparation of 3-[2-(dimethylamino)ethyl]-N-methyl-1H-indgle-5-
methane sulphonamide and salts thereof.

30 Example 1

Compound with succinic acid (2: 1) (hemisuccinéte)
A solution of 3-(cyanomethy1)-N—methyl—lH-J.ndole-S-methane-

sulphonamide (16.5g) in methanolic dimethylamine (ZOUM., 15% w/w) and
ethanolic dimethylamine (300m2%, 33% w/w) was hydfogenated at room

35 temperature- over pre—reduéed palladium oxide on charcoal (10%, 16g) in
ethanol (100m) for 24h. The suspension was filtered through hyflo
and evaporated in vacuo to give a solid (16g) which was triturated
with diethyl ether (500m%). The solid (13.5g) was collected by



(i) N, N-D et hyl -5-[ 2-[ (et hyl am no) sul phonyl ] net hyl]-[err]-oxo-1H

I ndol e- 3-acetam de Oxalyl chloride (0.112m ) was added to a stirred
sol ution of N-nethyl- 20 1H i ndol e- 5- net hanesul phonam de (270ng) - N\
‘contami nated with phthalinmde (ca. 40%ww in dry tetrahydrofuran und
nitrogen, and stirring was continued—at3& oom tenperature for 1.75h.

Gaseous di net hyl em ne was bubbl ed through the reaction m xture for

and stirrin
m xt ur e'hvas

bri ne,
flash

drie
chro

gfi\ﬁs conti nued at rﬁgomtenperature for a furtrﬁg 15m n. The

g Fiiferedand

extracted witohthé ok Alltrate wadxadded) a €016t DordaRi succdNR Sci@(@.7gshad W th

ration an zlsssolv

ulehot Absodute, pibanad 200m

tckBpiy, 350m .05 e Rl r iR Fptvere 2Suercy F2HAROIAT o,

157- 159[ er r |to @ive ¢the (tit1Rf camphend 12.2a)3M.44 i 158-1590,
3-[2- (i et

product of Stage (I ng) was heated under reflux with |ithium 35

al umi ni um hy\®elyis §ourd: in dry tetrahSdlePiHr7{NIHT-with stirring under
ni trogen for(edhy, N.bSE) .CEok g0 ireeMd, THRBUB N, 19deer - - 40 -
(0.09mM) wa_sfcganfli c?ugz)}/z QO*%’%';E&HQQ' CoPE gf“o&e‘?% 2N aqueous sodi um
hydr oxi de (0HLBrR9F+af 6 >éﬂe)

of f, and 't he.satzu,ﬁgﬁgapmmw (M, 8| CH,CANY) h.iéim)s,\@jzsm%zmas.wom by

its n.
Exanpl

B

15

20

hy hagi r@)e@h .]J--Mt hyl - 1Hi ndol e- 5- net hane- sul phonam de The
) (7

under nitrogen,. fol

2et? (24,8 Sl L0 W2 - 4RLEH, piN(

add

MP9rd

ctru t.I.é:. to he i enlcakl V\HQE . t rIS)cLuc of
Eagnlbfsg 3), and aromatic signals at 7. 1d,brd), 7. 2?1 ,brs),
7.36(14,d), 7.55(1H,brs) and 10.94(1H,brs)

Example 2

Compound with succinic acid (1:1)

A solution of 3-(2-aminocethyl)-N-methyl-1H-indole-5-methanesulphon-
amide (2g) and sodium éyanoborohydride (0.564g) in methanol (37.5mf)
and acetic acid (2.246g) was treated at ca. 120 with a solution of
36%w/v aqueous formaldehyde (1.25m%) in methanol (8.85mt). The
resulting solution was stirred at 229 for 2h, 'ﬁilloued by the addition
of 2N sodium hydroxide solution (6.5m%) and sodium borohydride (0.1g).
2N hydrochqu;ic acid (7m%) was added to the reaction mixture which was

then evaporated free of methanol, and diluted with water (to 25mf).

25

30

Solid potassium carbonate was added to pH 7, the solution wes washed
with ethyl acetate and the ethyl acetate extracts were washed with
water. The aqueous layer and washings were combined, saturated with
potassium carbonate and extracted with ethyl acetate. The ethyl
-acetate extracts were dried (MgSO,) and eveporated to a solid residue
(1.8g). 1.67qg of the residue was recrystallised from isopropanol
(16.7m2) to give 1.307g, of crystalline base, 1.297g of which was

"dissolved in IMS (13mf&) and treated with a hot solution of succinic

acid (0.518g) in IMS (13m®). The resulting solution was cooled and
the precipitated solid filtered and dried to give title compound
(1.7379). m.p. 165-166%, The n.m.r. and t.l.c. [(G), Rf 0.5 (IPA)]
were in agreement with the pro&uct of Example 1.

15m n,

s filtered



{ et hyl chl oroacetam de (800ng) at 0 was added phosphorous 10

oride (250[err]) over a period of 30 sec. After the addition was .
conpl ete, the mxture was allowed to_stdgr at 00 for 15 min and then at room
tenperature for 20 mn. The product of Igreparation 1 (300my) was added at
00 and the m xture warned to 650, whereupon it dissolved. The m xture was
stirred for_2h at jhis tenperature then poured onto.15 ice (ca. 5¢@)rand
chl oroformwaid stirred vigorously for 1h. A solid was filtered off,
washed wi t h3v{2-€Dinjetb inp)et airamethy DAH-indold-b+metthahesulphomaniide gi ve
the title c QYN 92Ny .1.c. 2 . . dae) ,
[err], 4.4 2SC2) ; 20 [err], 6.88(1H g, NH) and aromatic signals at
7.29 (1 H, deglutilons dfHsediumgbohydrride £7,19). 30(vaded) (1968m1) 2ngd0fdinadisi ndol e
NH) (isi) - 3cddaDipidam M Ahehdiot {5 addbd 290 oSt aRes- (2-
sul phgnam' dg_ZS A A SZI ution of, tLedh%?gg% ao s?gg%a_esf’?z 68{;3 _(lzn ,
et hanol i c dPfEERYMYL)alrprthydot-indabe-R-pethangeukahonamiden hilg)) inatetherrled to
refl ux fordezummo& qfs_-%ﬁi ﬁaqir@plavm t ayﬁﬁah ht»‘&ltict aemar(gﬂ r?)?mlh%af%}?' vgnzh
was renoved ip vacyo. and, the residue was chromat ogr o affor e
FEl o compoRfiPd Bhdpe miXt s Rt pp Cralen oitp vacus 18 190l (Furehpr iy 0 14
(1 :DA%] (i iiéhﬁdﬂo’éhiﬁiﬁehﬁd_ dnﬂpcsm%hy'&d;r hudat.h]y’rhelmikm@l( Rad bael fiwdewith
sul phgnam de_.To u nsi,on t pr t of. st 1 46 '
1- pr op2nol %%*"33?'('@5"?@ ast%a@e% ?ﬁ%."&ﬁgg‘gﬁ“-&h%@@gﬁ%fﬁéfke {%%@Pg!& i on
m xture vasThe cogbinedoextafacts Were drier (MgS0g) & coheentazatedidnt vanwel to N
quantity of ;jue the title compound (10.7g) as a solid m.p. 169-1719. T.l.c. (8), U

Rf 0.5 (u.v.) and n.m.r. spectrum were in agreement with the product

E | ES- (Chl oroacetyl ) - N-net hyl - 1H i ndol e- 5- net hanesul phonam de To

of Example 1.
15
Example 4 _ '
(i) N,N-Dimethyl-5-[2-[ (methylamino)sulphanyllmethyl]-a-oxo-1H-
indole-3-acetamide ' -

 Oxalyl chloride (0.112m%) was added to a stirred solution of N-methyl-
20 1H-indole-5-methanesulphonamide (270mg) contaminated with phthalimide
(ca. 40% w/w) in dry tetrshydrofursn under nitrogen, and stirring was
continued at room temperature for 1.75h. Gaseous dimethylamine was
bubbled through the reaction mixture for 15min, and stirring was
continued at room temperature for a further 15min. The mixture was
25  poured into 2N hydrochloric acid (5Omf) and extracted with ethyl
acetate (3x20mf); the organic layers were washed with brine, dried
(MgS0,) and evaporated to give a foam (222mg). Purification by flash
chromatography (J) gave the title compound as a solid (126émg)
m.p. 157-159%9, T.l.c. (L) Rf 0.15 (u.v.)

30

(ii) 3-[2-(Dimethylamino)ethyl]-N-methyl-1H-indole-5-methane-

sulphonamide : - o

The product of -Stage (i) (77mg) was heated under reflux with lithium
35 aluminium hydride (90mg) in dry tetrahydrofuran (15m%) with stirring

under nitrogen for 4h. ~ After cooling to room temperature, water




-

(10m ). The aqueous sol ution was washed with ethyl acetate (5m) th }
neutralized (satd. [err] solution) and extracted with 5 et hyl cetdt e
(3x15m ). The conbined extracts were dri4d ferr] and concentrated in vacuo
~and the residue chronmat ographed (F) to -give the title corrpound as a. gum

fégﬁ% | \é\gkc\r/]\n t ng g %“1?8%([ g@e" ?‘"d‘%o%éx 3f'lré] %11? yetpbg] N dadedl
N, N- Di net hyl - snt{iwﬂbmyxm £8) HAmL) hmwwbmemyex] 0. lﬁll»ﬁdolﬁ!eeprmamaje To

a solution of, o f r & furan
(20mM) was addée%?iﬂla‘-iga?ft.)gnaﬁfjlq:ﬁ% dalztggtég Spoihkel o' Bive an' Gif IIAGP
tenperat ure f¥HCONLwag Ehown, th%trF f’r'&eﬁ-eépﬁﬁttrl‘#"t &h&d’r-of-@nr@nlqmyl with
saturategd w tthedpﬁaﬂd%)ﬂ ammgmggzplﬂhen l eft at anbi ent t enperature for 16h.
The resulting suspension was treated with concentrated anmoni um hydr oxi de

m xture was allowed to cool to anmbient tenperature and quenched w tgfﬁq‘ﬁcl‘;-_; _

(d 0.88; 1m), the solvent 20 evaporated and the residue purified by
col umm chr oneg (B). The t|tIe corrpound was obt ai ned as' an anor phous
solid (0.189) =) Jgl

2.56(3H,d, NHI\;E-IS --‘ 2’ 5 NHVe

and aromatic EEN N-di Itgyhlcblatoﬁet&!(lﬁﬁd@ﬂﬂmﬂ)w !.lHds)qs ld@( DhusnhO?oW( 1?—I
gr[s)z ?qu?ég hy eyt n'p'; et h {mﬁmﬂ% f!fekiod pf, 30 sec. h}fr?gf the addition wes
complete, the mlxture was allowed to stir at 0" for 15 min and then at

room temperature for 20 min., The product of Preparation 1 (300mg) was
added at 0% and the mixture warmed to 659, whereupon it dissolved.
The mixture was stirred for 2h at this temperature then poin:ed onto

15  ice (ca. 5g) and chloroform (5mf) and stirred vigorously for th. A
solid was filtered off, washed with water (50mf), and hexane (100m.2)
and dried in vacuo to give the title compound (192mg)
T.l.c. (B) Rf 0.42 (KMnO ) _

: 'H n.m.r. 8(DMS0-d.), Z.SB(}H,d,NHgia), 4.45(2H,s,0ﬂ§02),

20 4.92(2H,s,CH,C1), 6.88(1H,q,NH) and aromatic signals at 7.29 (1H,dd),

7.54(1H,d), 8.23(1H,brs), 8.50(1H,d) and 12.30(1H,brs,indole NH)

(ii)_. 3-[ (Dimethzl'amino)acetxl]-ﬁ-methyll-1g-indole-5-methane-
sulphonamide

s 25 A solution of the product of stage (i) (160mg) in ethanolic dimethyl-

' amine (30mf, 33% w/v solution in ethanol) was heated to reflux for a
period of 2h. 0On cooling to ambient temperature the solvent was
removed in vacuo and the residue was chromatographed (B) to afford the
title compound (55mg) m.p. 2309 (decomp.)
30 ' T.l.c. (B) Rf 0.14 (IPA)

(iii) 3-[2-(Dimethylamino) ethzl]-N—methylﬂj_-l_— indole-5-methane-
sulphonamide
 To a suspension of the product of stage (iJ.) (46.5mg) in 1-propanol
35 - (Smt) was added sodium borohydride (62mg). The reaction mixture was
brought to reflux for a period of 3h, then an additional quantity of

-

- 41 - borohydride (60nmy) was added. After refluxing for a further 1h, the. .



sy phonani de 30 To a mxture of lithium alumniumhydride (0.2g) in = -
@ tetrahydro- furan (10Or) was added the product of stage (i) (0.17g) and
pe :resul ting mxture heated at reflux for 16h. The excess of |ithium .
al um ni um hydri de was destroyed by water (2m ), the reaction mxture
partitioned between saturated potassiyi carbonate (10n) and et hanol 35
(10n), and the ethanol |ayer evaporated to dryness. The residue was
purified b)zsomrlyldﬂde:r(smga)t ogs amived¢ F)After giefduxing for | = foothesuiil, dbegpn -

42 - oil 8 Q‘TZ&EX%Q %21%9%1%0 MamBlibnt t%liiﬂelf1 aturé - anhoq%chd@ruﬂtﬁal Wth

“the produc enyl met

net hyI [ 2- [su[rpthéﬂW)amﬁm @aumm%épnyﬁa mhqdnubth stévl] acetate

ﬁﬁ rr]ré![ ]h)(;f‘r b"(‘ fé)ertétgn )?\eg:renfﬂlg.(zbae(y&%ﬁh) mlr:]g 'éb'lu@{ont)hand exltr%cted with -

i met hanesul, pho

in s&di um ethyormaekate2 (P ) aﬁ?& erbiged AXSF st "E&%rﬂr)lg%@ghdgcfg'g 9
ngfnylt chl 066{-6&1‘{%&({ _Q_n_?:?%_&gaaeh the re:mhe meguagmgpmsmehsmogim itheed at
_ enperature over was t.he onto.ice, d th
di chl or pmﬁﬂ&ﬁ&%&@& aarqﬂ'“t%@'QZszf t ! 8‘3‘ F’érf’]ﬁgﬁdmgg&fr a\tMed
The resi dug.3®s (KMn0 )|]ednd)y1.moi-urtn bélrmeatm;aiapﬂ;h t prodgcty ©ft Examplel e
conpound aﬁrafoam( 58g) 15. T.l.c. (C R 0.3 [err]. "Hn.mr.

6(DMBO-[err] at 330K), 2. 58(3Hs NHVE) 2 93(3Hs N-I\/E) [err], [err], and
aromgpi ¢ signals at 7.1- _ :

Example 6
(i) N,N-Dlmethyl-S-[[(methzlamlno)sulghonxllmethzll-1H-1ndole-3- Q;;
acetamlde .

To a solution of the product of Preparatmn 2 (0.3g) in
15 tetrahydrof‘uran '(20m%) was added 1,1'-carbonyldiimidazole (0.24g) and
stirred at room temperature f'or 1th. 1t m ‘then treated .uith
'tetrahydrofuran (20m2) saturated with dimethylamme and then left at
ambient temperature for 16h. The resultmg suspensxon was treated
with concentrated ammomuu hydroxide (d 0.88; 1m&), the solvent’
"20 evaporated and the ‘residue purified by column chromatography (B).
‘The title comgound was obtained as an amorphous solid (0.18g)
T.l.c. (B) Rf 0.4 (celV),
'H n.m.r. G(DMSD-ds) 2.56(3H,d,NHMe), 2.84 & 3. 04(6!-! 9848, CONMez)
3.74(2H,s,__200), 4.33(2H,s,CH S0,), 6. 81(1H,q,_hLH_Me), and aromatic .
25 signals at 7.11(1H,dd), 7.23(1H,d), 7.35(1H,d), 7.57(1H,brs) and o’
11.00(1H,brs, indole NH)

(ii) 3-[2-(Dimethyl amino) ethy 1]-N-methL1-11H- indole-5-methane-
sulphonamide

30 To a mixture of lithium aluminium hydnde (0.2g) in dry tetrahydro-

| furan (10m%) was added the product of stage (i) (0.17g) and the
_resulting mixture heated at reflux for 16h. The excess of lithium
aluminium hydride was destroyed by water (2m%), the reaetion mixture
partitioned between saturated potassium carbonate. (10_m1) and ethanol

35 (10m4), ._and'the ethanol layef_ evaporated to dryness. The residue was
purified by column chromatography (F) to give the title compound as an




7.2(2H,m, 7.3-7.5(6H M, 7.58(1H brs) and 10.80 (H, brsindole NH) 20 (iJ
3-[2- (D net hyl am no) et hyl ] - N- et hyl - 1H-i ndol e- 5- net hane- sul phonam de
m X g’/

.mxture of the product of stage (i) (0.2g) and lithium al um nium hydrifd
(0.39) in dry tetrahydrofuran (50m )-wag heated at reflux for 25

t hen cool ed and the excess of- I'ithium al um ni um hydri de deconposed by
addition of water % . The resulting suspension was saturated with solid -
pot assi,um caibotfa hmﬂllektwﬂacsmnv\by n.ethanahd (2136 to. ba hidepticalnwittas

evapor at‘ed QHQ ﬁmué@%deWEIfIEd by col um chromatography (F) to give
an oil (67ng) which was shown by n.mr. 30 and t.l.c. [(D, Rf 0.5] to

be identical with the product of Exanple 1. Exanple B Conpeund with
succi ni ¢ acedafgtely 35 (| )
] b

et harlesul pho

neny 2 ; ; U AN AT 2,481 yd Jme . X
to a stirredndol-3-¢B] eth Bam!teof
4- hydrazi no I V2 I vvater
A I R W*?{M %‘?Mﬁ %r@ﬁnpél%@)sa-
was added tongolﬂeSan@xblamatdph()rpﬂmle @.55ahi inhsodismstanboadtd (2N . 15mLht room
t enper at ure ‘&Egk ) 2 0 m
carbonate so ut | on&? n?‘im (1%% ad\ﬁ@t? m%ﬁﬁqlgue@s%g\teé))ems%hgr %&ed and
t he adfeous theyresulkings avqmm@mstmesldaw thw-cmmm qmmﬁoot. Tht :
conbi ned or gagithen poured onto ice, extracted with dichloromethane (3x30mt), and

the extracts dried (MgS0,) and concentrated. The residue was purified
o by column chromatography (C) to give the title co!lgound as a foan
| ~ (0.58g) |
15 T.l.c. (C) Rf 0.3 (celV, KMnO,).

" 'H n.m.r. 5(DMSO-dg at 330K), 2.58(3H,s,NHMe) 2.93(3H,s,N-Me),
2.98(2H,m,NCH,CH,), 3.60(2H,m,NCH,CH,), 4.35(2H,8,CH,S0,),
5.12(2H,s,CH,Ph), 6.59(1H,brs,NHCH,), and aromatic signals at 7.1-
7.2(2H,m), 7.3-7.5(6H,m), 7.58(1H,brs) and 10.80(1H,brs, indole NH)

20

(i) 3-[2-(Dimethylamino)ethyl]-N-methyl-1H-indole-5-methane-
sulphonamide - R
A mixture of the product of stage (i) (0.2g) and lithiun aluminium
hydride (0.3g) in dry tetrahydrofuran (50mf) was heated at reflux for
25 6h then cooled and the excess of lithium aluminium hydride decompased
" by addition of water (5m2). The resulting suspension was saturated
with solid potassium carbonate and extracted with ethanol (2x30m%).
The solvent was evaporated and the residue purified by column
" chromatography (F) to give an oil (67mg) which wds shown by n.m.r.
30 . and t.l.c. [(D), Rf 0.5] to be identical with the product of Example
1.

- Ex gle 8
Compound with succinic acid (2:1)

35 (1) 4-[2-[ 4—(Dimethzlamino)butzlidene] hzdtazmo ]-N~-methylbenzene-

methanesulphonanide
4,4-Dimethoxy-N,N-dimethylbutanamine (B.32g) was added to a stirred




ragts wer
ictr nd as

e dried [err] and concentrated in vacua to give the title
a foam (12. 49). T.l.c. alumna, (E), Rf 0.45. 10 ii)

"3=[2( Di met hyl ani no) et hyl ] - N-net hyl - 1 H-i ndol e- 5- met hane- sul phonani de,

conpound wit

and the product of Stage (i) (4g) in chl

t enperature
(2x1 Com ), t
basified to

h succinic acid (2:1) A m'xt%re of pol yphosphate ester (20g)

for 4h. The 15 reaction m xture was extracted wth water

400 AHATON oI ULARARB I HENDRE Y bin o6 bl PBfba sgel NN %‘Ew

H11 th | t as3l b t d ext ted w
acetate (3x 18@5%%“3“%@933?1@%38 ‘?ﬁiﬁﬁg{%@tﬁ(‘)’g’ggg %"Eg’)&'ﬂr’gé T?“é-ﬂ\rMp"hﬁd

((:g;ment rated rgﬂtherazwmyueoérﬂagec &cﬁ.ﬂami_ﬁvﬂi) 5?313 fgdl&di\%y\@ﬁreclhréﬁmtm{ dphed
to give the tryptamne | . ich slo
crystal X sed%a?f@t 5ﬁ’cﬁhn 58 Shaered ?5"5@?'0’9‘( B?z‘é’é’)"-g%"r?eﬁa'i““ﬁet h%%‘h’“f%ﬂﬁ) was

roform (80m) was stirred at room

added 1o a hé150mf)uvamradded tfiod lowegp bpnahh eodiuml ghranaibsrlut doret{h50mt) @ 1m )

and the m xt

sol uti on was a

t he resul t anfustheseaxtirgastofd withretorotara
bkEf2¥sOldre YRSNCUMYD,) Gid'2BREertEalld \in2Pabr E6GivE MRFUa 1o
, 0. 83q); r‘h;z). i was shown fromits .

mpoundas [q fpam i 28 . (| Pajlct AlyeingiefE) c &F 0id5h t he
productioof Exanple 1.. 30 Exanple 9.(i) - :
3-(2-Hydroxye“1 SN et hyl - 14 indol es 5- met hanesul phona

solid was-fi
give the tit
n.mr. spect

t he product

stirr 0 roam tenpera

150mL) an Theeconbhined arganic The

|'e conmpound ( 152-1550C whi

i d m xture of

=indoles

0

I ahe A u o 'E' ‘ie — x!.' = dd 2V B lER L M A s W
dry tet rahydaotwgan% % d atithedbooini oractdh(2:Te 35 |
hydri de was RO oléMpE yp‘ﬁ%&ﬁﬁat 20hder?} é) %ndi ehe' phélflict of Stage (i)

15

(4g) in chloroform (80mR) was stirred at room temperature for 4h. The
reaction mixture was extracted with water (2x100mf), the aqueous
extracts washed with chl'orof'_o.rm (50m%), then basified to pH 11 with
solid potassium carbonate and extracted with ethyl acetate (3x100m2).
The combined organic extracts were dried (MgS0,) and concentrated in.

. vacuo to leave a foam (2_.59), which was chromatographed (F) to give

20

25

30 -

35

the tryptamine as an o0il (1.13g) which slowly crystallised on
standing. Succinic acid (0.22g)- in hot methanol (4mf) was added to a
hot solution of the tryptamine (1.1g) in absolute ethanol (21mJ) and
the mixture was heated to reflux with stirring to give a solution.
The solution was allowed to cool _w.ith stirring to room temperature,
and the resultant suspension was further cooled in an ice-bath for 2h.
The solid was-filtered off, washed with ethanol (25m%), and dried in
vacuo to give the title compound (0.83g), m.p. 152-1559C which was
shown from its n.m.r. spectrum and t.l.c. [(D), Rf 0.5, (IPA)] to be
identical with the. product of Example 1.

Example 9 '
(i) 3-(2-Hydroxyethyl)-N-methyl-1H-indole-5-methanesulphonamide

A mixture of the product of Preparation 2 (0.5g) and lithium aluminium
hydride (1g) in dry tetrahydrofuran was heated st reflux for 16h. The
excess of the hydride was destroyed with water (2m2) and the resulting

51 WA e i B8 Vi y AL 0 ]

R de (1g) in
excess of the



o 44- suspension partitioned between saturated potassium carbonate (10m ..
and et hanol (10m ). The organic | ayer was evaporated to dryness and '
residue purified by coI um chromat ography (B) to.give the title co
asolld(02).TI (P) Rf 0.2 [err]-544 ~'Hn.mr. [err],

2. 56( 3HdNHwe) , 2. 87(2H, m CH2CH20H), [err], 6.81(1H m NHW), and aromatic
signal s between 7.09 and 10.90. (ii)

3-[ 2- (D et hy lsaspena)ion part i tioned et wédh isatod stel- Qﬁﬂﬁr clﬂ:onat&uﬂmh\ﬁﬂ‘am de

To a cotd sol ytj o odu of st.ag 7 yr| ine (2ni
(ice-salt bat %‘d Qggﬁﬁggoﬁidol S8Fﬁﬂi8n§5§etﬂéﬁ fl’?ﬁ’}’

pyridi ne (3nl th¢inesidud tpupified byndol ben mbsmahoggaml (IB) do g:wer tsel tiele 0. 5h
duri’ng which 2 to #,1 en quenched
w th |gce am%‘#&eh-n%eh %%&:11? hﬂ@och‘ lr‘l(’)[ce(a 5%?’&&‘%‘1

di chl or ofet hand ”(-3'x20rﬁ(PMS%F’&Qorét%é?Hxﬁ,Nﬂ.'@) 958FQ/743H"Q&QCH20H):

3-(2-chl or oet | | es | ‘W‘Nﬂ S Onm)
whi oh was. di 525‘”&2* h "“’L “*‘”}E*‘fﬂ PSRRI o8 WonatsT)
a reactivi al '?;ﬁ "fB%[re]’r' # a’ﬁvgﬁ tion of the 20  solvent gave.an
oi I which was shown by t.l.c. [(F) Rf 0.35] to conta| n the product of

Exanpl e 1. %{ﬁo h H- i ndol e- 5-
rret hanesul phoﬁ s=aphy (B) 25

"H n. m r 10 8( DyEphdhemide) , 260(3HdNHI\/E)—[err], “[ort]. 6.87(LH brSKHVE) |
and aromatic g qnahsq %&M\Fﬂ?\ 6f lehe? Eidndjtﬂ:togf stage (i) (70mg) in pyridine
o (2m2) (ice-salt bath) was added a cold solution of thionyl chloride
S (1m2) in pyridine (3mf&) (ice-salt bath) and the resulting solution
stirred for 0.5h during which time temperature rose to + 109, It was
15 then quenched with ice, acidified with conc. hydrochloric ascid and
extracted with dichloromethane (3x20mi). Evaporation of the solvent
gave 3-(2-chloroethy1)-ﬁ-methyl-1ﬂ-indole-S-methanesulphonanide as an
0il (30mg) which was dissolved in ethanolic dimethylamine (33% w/v,
Smi) and heated in a reactivial for 4h at 1000. Evaporstion of the
20  solvent gave an oil which was shown by t.l.c. [(F), Rf 0.35] to
contain the .product of Example 1. -
“In another experiment 3-(2-chloroethyl)-N-methyl-1H-indole-5-
methanesul phonamide was obtained pure as an oil after chromatography
(B) )
\_; 25  'H n.m.r. 5(DMSD-dg), 2.60(3H,d,NHMe), 3.20(2H,m,CH,CH.C1),
3.90(2H,m,CH CH,C1), 4.40(2H,s,CH,S0,), 6.87(1H,brs,NHiMe), and
_aromatic signals between 7.15 and 11.08.

 Example 10 |
30 + Methylsmine was bubbled through a solution of phenyl 3-[2-(dimethyl-

amino)ethyl]-1}1-indole-?-methanesulphonate (0.223g) in anhydrous
pyridine. The solution was then heated in an sutoclave at 1200 (oil
bath temperature) for 16h. Pyridine was removed by rotary evaporation
" and the residual gum purified by chromatography (F). Evaporation of
35 the appropriate fractions produced a partially crystalline gum (0.11g)
" which sol'idified' on scratching to present a powder (0.1g) m.p.



e 10 30 Met hyl am ne was bubbl ed t hrough a solution of phenyl
?@I nmet hyl - am no) et hyl ] -1 H i ndol e- 5- net hanesul phonats (0.223g) in
an ‘ous pyridine. The solution was then heated in an autoclave at 1200 +
(oil “bath tenperature) for 16h. Pyridine was renoved by rotary evaporation

and the residual gumpurified by chromatgsgraphy (F). Evaporation of 35
the appropriate fractions produced a partially crystal line gum (0. 11g)
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‘Wi th the proddentigsl E!@é;hpl:l!e ]?m@c:i:npfe‘lx_’amnse 1. A sol ution of
3-[ 2- (di met hyl ani no) et hyl ] - 1Hi ndol e- 5- met hanesul phon- ani de i n anhydr ous

tetrahydrofuran (THF) (5m ) was treated with tetra-n-butyl annmoni um fl uori de
(IMin THF, X nd stirred at roomtenperature for 25 mn. Propyl ene

OX: de (. 01243§ﬂ1).|ti\6\$ ofdﬁe[Q-(ﬂﬁhéMan)Bﬂiﬁﬂ#-1ﬂ-iﬁiddﬁe-(50m9%ﬁehumg}?hg 7
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overni ght.. | fomedrmnmab!Fﬂ ﬁpéww(ﬁwmwtmmym collubidre shitmedt et ridom,
extracted w Eﬂnd’éggvurécehﬁée% broTd. L. @”? égz{e)lﬁch%}? chBW&d  tRe' frlesbRAP & F

bet Ween sat ur at ot assi um car bonat e
the product of Example 1.

-Examgle 12
To a cold (ice bath) solution of N-methyl-3-[2 (methylamino)ethyl]-1H~-

15 indole-5-methanesulphonamide (0.3g) in ethanol (10m%) was added
methyl iodide (0.07m%) and the resulting solution stirred at ‘smbient
temperature overnight. It was then acidified with dilute
hydrochloric acid to pH 1, extracted with ethyl acetate (25m2) and the

. acidic layer partitioned between saturated potassium carbonaté (20m4)

20 and ethanol (20m&). The ethanol layer was evaporated and thé residue
purified by column chromatography (F) to give an oil (30mg) which was
shown by n.m.r. and t.l.c. [ (D), Rf 0.5] to be identical with the
product of Example 1. '

25 Example 13
Iodomethane (0.16ml) was added to a stirred mixture of 3-(2-amino-

éthyl)-ﬂ-methyl—ﬂ-l_—indole-%methmesulphohamide (0.2g) and sodium
hydrogen carbonate (0.14g) in methanol (10m%). The wmixture was
stirred at 229 for 2h and at reflux for 16h. More iodomethane (0.5m2)

30 . was added and the mixture was stirred at reflux for 2h lbngér._ The
mixture was filtered, and the solvent removed by distillation at
reduced pressure to g:we an oil contammg N,N N-tnmethyl—S- |
[[(methylamino) sulphonyl]methyl J-1H-indole-3-ethanaminium iodide. 50%
Aqueous ethanolamine (20m%) was added snd the mlxture was heated at

35  reflux for 1h. The water was distilled off and the resulting solution
was heated at 100° for 1h. Water (25m%), ethyl acetate (25mf) end
anhydrous potassium carbonate (10g) were added. The mixture was



20 and .ethanol (20m ). The ethanol |ayer was evaporat ed and the resiédue
purified by colum chromatography (F) to give an oil (30ng) which was ghew

by nnmr. and t.l.c. [(D, .Rf 0.5] to be.identical with the product o
Exarrpl e 1. 25 Exanpl e 13 | odonet hane (0 16m ) was added to a stirn
m xture of 3-(2-am no- ethyl)-Nnmethyl-1Hindol e-5-nethanesul phonam de
(0.2g) and sodi um hydrogen carbonate '(0."&497 I n nmethanol (10m ). The

m xture . was stirred at 220 for 2h and at reflux f.or 16h. Mre iodomet hane
(0.5m) ~80 was added and the mixture was stirred at reflux for

onger. | The ffiakbH! shd"@81dweli! & SHparitd E&‘f‘ﬁﬁﬁk'%ﬁﬁkl\éﬂmﬁfec’ rhy @paka\&tat hon

at reduced press re to, glve an OI cont al

[[ (et hyl ani riehhY ﬁ&?]lrm*ﬁms imeﬁaeq’seﬂsa'é%aﬁﬂ?nmta?n(ﬁma? ddrieho,
Aq]tgleousf et ha naanemm bo!@e?avtag&lﬁl%g fhh&m&%w& a’é’alﬁetcﬁﬁé& Eaileasm%%
reflux for e water was distilled off  a e resulting

hoat o at 1008 POF“ $34 63, clfiBodigona 8 Sim - 13Ee hpwn (7hed et Bt did

pot asssum carlifAdil eto bégidenticnladiithd théhgrodiet wfeExaple 1. 46 - shaken and
allowed to separate to give three phases. The uppernost ethyl acetate |ayer

was col |l ected, washed with water (5m ), dried [err] and the sol vent renoved
by distillat |§nﬂgle_ﬂ§,duced pressure to give the title corrpound as a gum

Egelgz : dﬁg?""gl’cpﬁ Qolul't‘ion (o(fD):th Irgdl{& ?f‘ Preggf%tjfl:gﬁl)qi (ﬁﬁmﬁf d@gﬁiaﬁatzfdﬁhs h

Prepar ation 3"%345?&5" ?n’ﬂls%efocéeﬁn#cm-aamnzoqumne (3§mg) and the
2, 3- di gyl or o-fix€url heatsd bt4rdMzOftH DRDE 1E3RaE )cod e, Pertitioned between

saturated potassium carbonate (20ml) and ethanol (20ml), and the
organic layer evaporated to an oil (10mg) which was shown by t.l.c.
[(F), Rf 0.31] to contain the product of Example 1.

15 Example 15
(i) 3-(Cyanomethyl)-N-methyl-1-( phenylmethxl)-‘Ig:-indo_le-s-methane-

sulphonamide
3-(Cyanomethyl)-N-methyl-1H-indole-5-methanesulphonamide (0.4g) was
dissolved in re-distilled dimethylformamide (1pmx) and treated with
20 sodium hydride (0.132g, 80% dispersion in oil). After 0.5h the
stirred suspension was cooled to -30 0C and treated with distilled
benzyl chloride (0.19g). The mixture was allowed to warm to 109,
stirred for 1h and then poured onto ice (10g). The suspension was
filtered, and the solid collected and washed with water (20m%) and
25 cyclohexane (30m%). The solid was purified by chromatography (M) and
the appropriate fractions were combined and concentrated in vacuo to
20mL, whereupon a solid crystallised out which was collected and dried
" to give the title compound (O, 1Zg), m.p. 133-1350, T.l.c. (M), Rf
0.6, (KMnO o)

30
(ii) 3-[2-(Dimethylamino) ethzl]-N-meth¥1~1 - Ehenzlmethxl)-1 H-indole=5-

methanesulphonamide

A solution of the product of Stage. (i) (100mg) in ethanolic

dimethylamine (3m2, 33% w/w) was hydrogenated over pre-reduced dry 10%
35 palladium oxide on carbon (100mg) in ethanol (10m%) for &h at 219,




m xture heated at reflux for 2h. It was cooled, partitioned
sat urat ed potassi.um carbonate (20m ) and et hanol (20m ), and the

W¢ | ayer evaporated to an oil (10mg) which was shown by t.l.c. [(F),
Rf>9:-31] .to contain the product of Exanple 1. 15 Exanple 15 (i)
3- (Cyanonet hyl ) - N- net hyl - 1- ( phenyl met h4T ) =1H i ndol e- 5- net hane- sul phonam de
g.- ( Cyianogeft hyl ) - l(;l— met Ihlyl ;jll(;l—i ndol e- 5- met hanesul phonam de (0. 49) vvas
issolved in re-distille nmet hyl e reat ed Wi )
“sodi um hydrVIfe°P¥P11’3§g‘,'a%@’i'iﬁ?ge?épéﬁﬂﬁﬁﬂ H“% heA?‘faié(P“% W?’F%“gtﬂ rg'gd
?gsggnil o_rll_ Vit CE lgade te) gus 0000M) vihiclaiwad pitifidd By cheshdtegraghyclBlori de

g emxt a t 0, stigrhed f d then

pour ed ont 0-9 gav ?L%ﬁ)m A'P%gd @ égasagf%lézjear“éd féng t(%z épolulag
coll ected and washed with water (20rr1) and 25 : cycl ohexane (30m). The

solid_ was puri G ,b ) | 4 § L liRahd-ACt I ONS were
conbi fed an 112 £12 . L2 e eTpe y ﬁlf'é-f‘ystal I | sed

out which Wed and drled to gbve the title corrpound (0.129),

%3?21?%‘[ anrei ) ;%hn’grfggfgli"f%" Qﬂsodlwh(%éh 39m ) Itﬂr: liqg uid monlia (53m£)
en
met hanesul R adi e -60 s wvag: pdded, ‘E r?é""éﬁ"ifdﬂ t "cﬂgeé ia"d H:I 'Y';?Oé'(laOOrrg) in

et hanoLl C dié&hhydﬁmm ((3mk) d¥opwides) mrhﬂdirogew 0. Smaprandr educed
g{yzigo/o 35 alnmg?ign chilonc{n % Zq; SQreC%EQeJ‘ 8‘\%081@)31&&1? Q@Q%baglpam ;tpr 4h
400, The mixture was concentrated_ in vacuo to give a solid (0.8g) _
which was purified by chromatography (F) to give the title compound \
' (ZOthg) as a powder m.p. 160-165% which was shown by n.m.r. and t.l.c. '
[(F), Rf 0.4] to be identical with the product of Example 1.

15
Example 16

Compound with fumeric acid (2:1)
A hot solution of the product of Example 3 (590.8mg) in IMS (7mf) was

‘treated in a single portion, with a hot solution of fumaric acid

20 (128mg) in IMS (8.0m%), and the mixture cooled to 259, The resulting
suspension was stirred with ice-cooling for 30min and filtered. ‘The
filter-cake was washed with IMS (2m%) and dried in vecuo to’give the
title compound (619mg) m.p. 204. 5-206° (dec.).
Analysis Found: . C,54.13H,6.73N,11.7.

25 (CI,,HZINlezS) 2+CyH 0, requires C,54.45H,6.65N,11.9%.

Examgle 17

Comgomd with benzoic acid
A hot solution of the product of Exsnple 3 (590. Bmg) in IMS (7m2) was

30 - treated in a single portion with a hot solution of benzoic scid
' (248mg) in IMS (2m2). The solution was allowed to cool to 257, The
resulting suspension was stirred under ice-cooling for 20min and
filtered. The filter cake was washed with INS (0.5m%) and dried in
' vacwo to yield the title compound (653mg) m.p. 173-175° |
35  Analysis Found: C,60.3;H,6.65N,9.9.
CyyH2iN30,5.CoHg0, requires: C,60.43H,6.5;N,10.1%.



“The cat al yst was filtered off (hyflo) and the sol vent evaporated in vacuo
to give a gum (100nmg) which was purified by chromatography (B) to giv :
Jfitle compound (0.85ny) as.a foam T.l.c. (8) Rf 0.3 5 (i) v
3-[2- (D net hyl am no) et hyl ] - N-met hyl - 1H i ndol e- 5- net hane- sul phonam dé_To
stirred solution of sodium (ca. 15ny) && ki quid anmonia (3m ) cooled to
-60[err] was added the product of Stage (ii) (75nmg) in tetrahydrofuran

£1m) d\;épW’Esan leAt8er 5min nmethanol (O 5m) and 10 anoni um chl ori de
(0.29) - reéégg:gg t Ny evgparagied at 400. The m xture was
concentrate da‘gﬂh HStr%'EEQui °\A?¢S 9 ‘% ich was purified by .
(i 2{) orlng'i3 E)gr aih;okut)hlom cpfginvtmmh;u?tnhphm @eAp oltha13¢)01ig) hats IMS JOmdkrwam p.

- err ; ‘t@dfvg? +ha@n -@. 0:pe
identical w % ﬁ'e ¥\ﬁra:(;télﬁct 0 %(i%nqp”?ﬁ ti‘a %Sadlgé%(r?pfl E‘%]'&?rrp@dﬁ?% %ﬁ
fumar?c aci ot IMp) <§v ot B9 fesyiting stiered saletiopr was atiowed3te Swolgk)) in
I IV_Bd( ;om ) V\@Eodiz g@ﬁi@éﬁthf‘e dvek N1 £ )c@@Iéd 3R, a.w'i_wt&thorors labﬂd't,oa%agfthau gﬁr ic
aci mg) in | VS (8. , .and .t he ure coqled to . e
resul ting sﬂé’fl)téﬁ& ?F\mgn'\&"r(lg?@w The L&&&ghﬁrﬂfsf%‘t 087 R8aA Pt er ed.
The filter-¢akss2gds mpshtak-488169.M5 (2m ) and dried in vacua to give the
title conpo 9 mp. 204.5-2 ehl &8¢ -4 Anal ysi s Found:

C 54.1;H,6. %ﬁ’%ﬁ%@g [err], rg’(%i'pé@'égi,gég’.@;‘ﬁj 6.6;N,11. 9% Exanple 17
%ggoléﬂld)m ChytbgN30,S.CHGO 55 Aeduiresol j46.07H &.4sMA07Bduct  of Exarrﬁl e ﬁ
.8ng) | ; : | Sl e dq@viion wwth a hot _
sol uti on. of I?Bjé'goi(%wa@:fi 96?2391%% ° %&mg%?[ﬂ?z’ ‘I‘Eghéo ut ?on was allowed to
cool to 250. The .
- Example 19 | | ‘

Compound with succinic acid (1:1) ,

15 A hot clarified solution of succinic acid (1.26g) in IMS (10m2)

' as added to a stirred clarified solution of the praduct of Example 3
(3.14g) in IMS (60mt) at 70°. Solid began to crystallise out almost
immediately, and the mixture was allowed to cool to 30°. The stirred
mixture was further cooled in an ice-bath (45min). The solid was

20 filtered off, washed with cold ethanol (35m&) and dried in vacuo to

' give the title compound (4.17g) m.p. 164-1659, T.l.e. (D) Rf 0.7
(1PA, CelV). - - B
4 n.m.r. and g.l.c. indicate the product contains 5.52% w/w ethanol
(0.52mol) h :
‘\J 25 Analysis Found: . c,51.7; H,6.95; N,9.8.
| C,4Hp Ng0,S.C H D, .0.52C H D requires C,52.25; H,6.95; N,9.6%.

'Example 20

Compound with hydrogen chloride (1:1)

30 + Concentrated hydrochloric acid (0.18m%) was added to a stirred
" solution of the product of Example 3 (504mg) in IMS (4mg) at 650, The
mixture was allowed to cool to 257 when a solid crystallised.
Ice-cooling was applied and the solid was collected by filtration.
The cake was washed with (IMS 2xIm%) and dried at reduced pressure to
35 give the title compound (517mg) m.p. 214-2150, T.l.c. (G), Rf
0.47 (IPA) | - '
Analysis Found: C,50.75;H,6.83N,12.6.
C,4,H5N;0,S.HC1 requires C,50.5;H,6.7;N,12.7%.




resulting suspension was stirred under ice-cooling for 20mn and filtered.
Th cake was washed with IM5 (0.5m) and dried in vacuo to yield the
ti(‘%éa; pound (653nmg) mp. 173-175[err] 35 Anal ysi s, Found:

C, 69 6.6;N,9.9. [err] requires=4§-60.4;H, 6.5;N,10.1% - 48 - Exanple

18 Cbnpound wi t h met hanesul phonic acid (1:1) A solution of nethanesul phonic
acid (0.213g) in hot IM5 (3m) was added to a stirred solution of the -

product of Exz@RAXMS (0.597g) in 5 hot IM5s (9m ). The resultlng
stirred solution was allowed to cool to roomtenperature over coo?éd in
an ice bath for 20nm n, and the mxture was then-filtered. The t|tIe sal t
was obtained as a SO|Id (0.642g), mp. 186-188.5. Analysis Found:

C, 46.0; H, 6. 6; N40. 6A1@°mpou{tér¢f- fexmmias(T)46.0;H,6.4; N, 10. 7% T.1.c. (H
Rf 0.23 (trace inmpurity), 0.52; [err] Exanple 19 Conpound with SUCCInIC
acid (1:1) 15 A _pot clarified solution of succi ni Cwgid (1.26g) in IM
(10mM) as added to 5_5{|rred clarified solution of pﬁé pr oduct -of Exanple 3
(3.14g) in IMs (60m ) aNSPQE: ANd began Qﬁiﬁﬂgﬂ |1ise out al nost

i medi ately, and the A xture wy o cool 00. The stifggd
m xture was further gooled in § bat h{j(45m n) .- Thé3 lid was

filtered off, washed with cold .
the title conpound (4. 17g) mp. 1

N 35n) and dried In vacua to give
4 165@ T.l.c. (D) R 0.7

and its'physiologically acceptable salts and sol&ates.
2. A compound according to claim 1, wherein the \/
physiologically acceptable salt is an acid addition salt-
formed with an organic'of inorganic acid.
3.. A compound according to claim 2, wherein the
physiologically acceptable salt is a hydrochloride,
hydrobromide, sulphate, nitrate, phosphate, formate,
mesylate, citrate, benzoate, fumarate, maleate or
succinate.
4. A compound according to claim 3, wherein the _
physiologically acceptable salt is the l:1 succinate. -
5. A pharmaceutical composition compfising as active
ingredient at least one compound selected from a compound
~of formula (I) as defined in claim 1 and its physiélogically
acceptable salts and solvates together with at least one

pharmaceutically acceptable carrier or excipient.

6. A pharmaceutical composition according to claim 5

* c L NS *



%

(IPA *CelV). 1Hn.mr. and g.l.c. indicate the product contains 5.52%
et hanol (0.52mol) 25 Anal ysi s Found: : C 51
§6.95 N 9.8. [err] requires C, 52.25; -Elg6-95; N 9.6% Exanpl e 20 Ca
wi th hydrogen chloride (1:1) 30 Concent r at ed hydrochloric acid (Q.48n)
was added to a stirred solution of the product of Exanple 3 (504ng) ih IMS

4m 65 h 0 lid
crystard § seavrtel AELETRIRMRLIRE pRlE el B s Cued o Wlel "))

filtration. %he ca eﬁﬁghﬁﬁﬁﬁﬂg Q41 h dd e
pLes;ure to 25 %blve the tit e:%onpoun 5?%%9? gai§€4eélgfg?§]g

T.l.c. (O, @hierdis(! E@rnﬁilfﬂﬁéiis for J.ntfé“ﬁE'salC 28miriStcPalidnlech.
[err] requires C 50.5;H6.7;N,12. 7% A compound of fornula

(I): [err] amdn.ts phyS|oIog|caIIy acceptable salts and sol vates. 2. A
compound according to claim 1, wherein the physiologically acceptable salt
is an acid aéditi oA pharnmfameuwtdcdl h compogibticn caccoodingi ctaccllaim. 6 A
conpound according to claim 2, wherein the physiologically acceptable salt
i s a hydr ochber 7de whiigiy disr dammlahddhiat aynit tdesage phbsphatemptbsinge,

0.1 mg to 100 mg of active ingredient.
9. A pharma:eutical composition according to claim 8,
which is. formulated in unit dosage form comprising 2 mg
" to 40 mg of active ingredient.
10. A pharmaceutical .composition according to any of
claims 5 to 9, which comprises one or more other
therapeutic agents selected from analgesids, anti-
inflammatory agents and anti-nauseangs.
11. A pharmaceutical composition gomprising as active
ingredient the 1l:1 succinate of the compound of formula
(I) as defined in claim 1, together with at least one
pharmaceutically acceptable carrier or excipient.
: 12. A pharmaceutical composition according to claim 11,
~ which is formulated for oral administration to man.
13. A pha:maceutical composition accqrding td claim 11,
which is formulated for intra-nasal administration to
. man. |
14. A pharmaceutical éompdsition according to claim 12
or 13, which is formulated in unit dosage form comprising

0.1 mg to 100 mg of active ingredient.

[
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pEsy\ate, citrate, benzoate, fumarate, nmleate or succinate. 4. A

nd according to claim 3, wherein the physiologically acceptable salt
1:1 succinate. 5. A pharna ﬁutical conpositiQn conprising as

a e ingredient at | east one conpobnd selected froma conmpound of formula
(I') as defined in claim1l and its physiologically acceptable salts and

sol vates together with at | east one pharnmaceutically acceptable carrier or
exci pient. 6. A pharnmaceuti cal conposition according to claimb5b o 90-
which is fornmulated for oral adm nistration to man. 7. A pharmaceuti ca
conposi tion &écord@h@hﬁ?ﬂﬁngﬁEFa¥w#QWP¢%l$b@ﬂuﬂ@?@ﬁdlbg tat caaimsad,

adm ni stratiop.t¢ égrunaceullcal osition according to
claim6 or 7% HSESQQﬁWHHQﬁ *41Lﬂﬁ%td%%%ﬁ%epg?ﬁmcﬁﬁwPFéPﬁggozlmﬁg to

00 f h I di
100,10, 2GR &b S snedhdBREICOL ) cal, compost {100 accor
f ti 0 { | t d -t
1 1 2Ly o, My fha D MRSAILLSR! oSOREELL! OB 2Ry deno 10
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anti - nauseant’s Ap arnaceutlc conp
therapeutic agents selected from analgesics, anti-

inflammatory agents and anti-nauseants.’

AR O O

¥



L3

i ngredient the 1:1 succinate of the conmpound of fornula (1) as defined in,
together with at | east one pharmaceutically acceptable carrier-.:
ar excipient. ' '
which is fornmulated for oral adm nistration to man. 13. A phar naceut
conposi tion according to claim11, whick is fornulated for intra-nasal
adm nistration to man. 14. A pharmacCeutical conposition according t
claim12or 13, which is formulated in unit dosage formconprising 0.1 ny

to 100 ﬁﬁ of actjipve i 1 . A ph ceuiical composition
according to cl a:7m lzﬁ] %l C{ggl sf?rortrr]l?u? aR%%P%)Wa{Jﬂ% %%S%Q‘EP'FB‘? Sbri s
ng to 40 ng of FgrmiAd NGfedi ent. 16. A pharmaceutical conposition

any of clarms 11 to 15, which conprises one or nore
ot her therapeutic agem.g. selected from anal gesics, nti -

claim1,

accordi ng

infl ammatory agents and an\i-D
preparation of a conpound ] .
acceptabl e salt or sol vatg thereo ' mfi ses

to

12. A pharmaceutical conposition according to claim1l

useants. 17. A procegS 1dr the
'y ] QﬁzQﬁj#WEiologically

CH

or a physiologically acceptable salt or solvate
thereof which comprises
(A) cyclising a compound of formula (II):

H3C

/

H -

NSOZCH2

’/,CH3

5

(0]

ing 2

3 (1)

NHN=CH (CH,)} ;N (11);

N
. ICH3
or '

(B) reacting a compound of general formula (V):

H.C
3 N 0
JNs0,CH, CH,CH, Y

B Il (V)

N
H

(wherein Y is a readily displaceable group)
or a protected derivative thereof

with dimethylamine; or

(C)' reducing a compoﬁnd of general formulé (VIII):

"I L N s * .



cyclising a compound of formula (Il): [err] or (B) reacti
neral fornmula (V): [err] (wherein Y is a readily displaceabl e group)

protected derivative thereof with dinethylamne; or (O
c ound of general formula (VII1): aE%'nerr] (wherein Wis a

of being reduced to form.the dinethyl

noet hyl

ng a conpound

reduci ng a *
group capabl e

group) or a salt or

protected derivative thereof; or (D) reacting a compound of formula (IX):
CH [err] (wherein XH epresents a leaving atomor group) or a salt thggeof

wi t h et hyl am ne; E&\reactlng a conpoun
-(wherein [err] and [err

| east one of [err] and Jerr2 D& _zd ogep
(F) dealkylating a qgaternary g

d of fornmula (XI):

Wth a nethylati

44t of formula (XI1):

[err]

QCQHrepresents hydrvpgen or a nmethyl group, at

ng agent; or

(VIII)

(wherein W is a group capable of being reduced

to fbrm the dimethylaminoethyl group) or

salt or protected derivative thereof; or

(D) reacting a compound of formula (IX):

XSOZCH2

N
H

CH3'
CH2CH2N,\\

(IX)

(wherein X represents a leaving atom or group)

or a salt thereof

with methylamine; or

(E) reacting a compound of formula (XI):

R12 _
N en
" |

N
H

///313
CH,CH,N \\\

R4

(x1)

(vherein R,,, R;; and R,, each represents hydrogen or

a methyl group, at least one of R12' R13 and R14

being hydrogen)

with a methyiating agent; or
(F) dealkylating a quaternary ammonium silt of formﬁlé (XII):

R
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P

f[err]'(mherein [err] is a nethyl group or the group [err] where [err] is
.an el ectron-w thdrawi ng grooup and E is an anion); or (G dehydrogenat}j
zan indoline of the formula: (XIV): [err] or (H) subjecting a protecte?é%ff}

derivative of the conmpound of formula (1), or a salt thereof to reacti
renove the protecting group or groups; I f necessary or desired

subj ecting the conpound obtai ned by one”of processes (A) to (G to one or
two fugther reactions conprising (i) renoving any protecting groups; and

{ii) converting the co und of formula (1) or a salt thereof into a
physi ol ogi cal | y accept salt or solvate thereof. CH3
NS0,CH cH 8

// ZCH N -———-Rls E
(XII)
CH3

(whorein R15 is a methyl group or the group

-CH2CH2R16 where RIG is an electron-withdrawing

group and Ee is an anion);: or

p (G) dehydrogenating an indoline of the formula (XIV):
H.C .
//N502C32 CHchZN
H CH3
(XIV)

N
H

or

(H) subjecting a protected derivative of the compound
\_ of formula (I) or a salt thereof to reaction to remove
the protecting group or groups;
. and if necessary or desired subjecting the
compound obtained by one of processes (A) to (G) to one or
two further reactions comprising
(1) removing any proteoting groups; and
(1i1) converting the compound of formula (I) or a
salt thereof into a physiologically acceptable

salt or solvate thereof.
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