I ndol es This invention relates to heterocyclic conpounds, to processes for

their preparation, to
t heir medi ca

general formula (I):
[err] alkyl or 15

atomor a [err] alkyl,
group; [err]
[err] and [err],

an -2-

phar maceuti cal

[err] al kenyl_group;
C3-6 al kenyl, aryl,

group or
aral kyl i dene group;"and ATk represents an al kyl ene chain

| conposi tions contai ni# h a0 O
d. The present invention provides an i ndolnzo? 'guneﬁg ;,

[err] 10 wherein Rl represents a hydrogen atomor a
R2 represents a hydrogen
ar (C 14) al kyl
represents a hydrogen atomor a [err] 20

whi ch may be the sane or different,
hydrogen atomor a [err] al knhag14x openyl

or C57 cycl oal kyl
al kyl group;
each represents a

R4 and R5 together form

containing two or three carbon atons which nay be unsubstituted or

substituted by not nore than two [err] alkyl

acceptabl e salts and solvates (e.g.
This invention relates to heterpcyclic compounds,

gr oups,

and physiol ogically

to processes for their preparation, to pharmaceutical

compositions containing them and to their medical use.
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The present invention provides an indole of the

general formula (I):

wherein

Ry

C alkenyl group;

3-6
2
C3-6

group;

3
alkyl group;.

4
each represents

AlkNR

R.
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(I)

represents a hydrogen atom or a C1-6 alkyl or

R, represents a hydrogen atom or a Cl_3'alkyl,

alkenyl, aryl, ar(Cl_4)alkylorC5_7 cycloalkyl
R, represents a hydrogen atom or a Ci-3

R, and RS' which may be the same or different,

a hydrogen atom or a C1-3 alkyl

or" propenyl group oOr R4 and RS together form an

€

L
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hydrates) thereof. Al optical isoners of conpounds of general fornula (1)
and their m xtures includi.ng the racemc 10 m xtures thereof, are
enbraced by the inventsion. Referring to the general forrmula (1), .the alkyl
groups in the general fornmula (1) nay be straight chain or branc chain
al kyl groups containing 1 to 3 carbon atons, or in the case of [err], 1 to
6, 15 preferably 1 to 3, carbon atons. Exanples of an al kyl group
i nclude nmethyl, ethyl, propyl and isogm-opyl groups. The-al kenyl groups
preferably contain 3:-or 4 carbon atons, exanples of which include propenyl
and butenyl groups. The cycl oal kyl groups 20 preferably contain 5 or 6
carbon atons and exanpl esralkyluidberey cirgent ydndnd cycl ohexyl groups.. The
termaryl, used as such or in the termaral kyl, preferably neans phenyl.
The al kyl noieties of thdkareaigsantmimEn pldivkens \chain adontlabrimg dardon
at ops; Exanples of an 25 aral kyl group include benzyl and phenet hyl

{up?. The aral kyl i den®@yridgee sankareratdns driich ynayree unsipit uhigsd
such as benzyli dene. -3- Suitable physiologically acceptable salts of
the indol es of general ¥ AHREY¥IHut |%eﬂ%im9%ma¢/1ﬁfbnt%|<¥§.§ Attt wit h
organic orSinorganic adé¥%g§§ exanpl e hydrochl ori des, hydrobrom des

’

and physiologically acceptable salts and solvates (e.g.
N hydrates) thereof.
All optical isomers of compounds of general
formula (I) and their mixtﬁres including the racemic
10 mixtures thereof, are embraced by the invention.
Referring to the general formula (I), the alkyl
groups in the general formula (I) may be straight chain
or branched chain alkyl groups containing 1 to 3
carbon atoms, or in the case of R1,1 to 6,
15 preferably 1 to 3, carbon atoms. Examples of an
alkyl group include-methyl, ethyl, propyl énd
isopropyl groups. The-alkenyl groups preferably
contain 3 or 4 carbon atoms, examples of which include
" propenyl and butenyl groups. The cycloalkyl groups
20 preferably contain 5 or 6 carbon atoms ang-eﬁé@ples
‘::)' include cyclopentyl and cyclohexyl groups. The term
aryl, used as such or in the term aralkyi, preferébly
-l - means phenyl. The alkyl moieties of the-aral%zifg;oup;
preferably contain 1 or 2 carbon atoms. Exampleﬁ'df aﬁ-
25 aralkyl group include benzyl and phenethyl groups.
The aralkylidene group is preferably and aryl methylidene

group such as benzylidene.



5 sul phates, funarates, nmal eates and succinates. O her salts may be
useful in the preparation of the conpounds of general formula (1) e.g.
creatinine sul phate adducts. It is generally believed that the pain of
mgraine 10 is of vascular origin and caused by excessive dilation of
branches; f the common carotid arterial bed (J.W Lance, Mechani snms and
Nhnageneh of Mgraine, Butterworifis, p 113-152 (1973)) and a variety of
vasoconstrictor agents have been shown to alleviate the headache. 15 The

conmpounds of the invention m mc nethysergide in contracting the dog 5
| sol ated saphenous vein strip (E. Apperley et al., Br. J. Pharnmacol. 1980,

68, 215-224). Met hyset{pXie stk 851054 BFATEy dEcdpeablé osprsiseful in the -
treatnment of m graine and produce an 20 i ncrease in carotid vascul ar “

resi stance ofh e ifdslddedf spshekafl formsla beEn tgbhudé ese{d. R Saxena.,
Eur. J. Pharnacol, 1974, 27, 99 - 105 and P.R Saxena and G M De P
VI aam Schl wdditidendechies flokmed Widdh orgahid hat irmwisgamsid he basis of t hG#F
ef ficacy. Those conpounds which we have tested selectively constrict the
carotid artasidd fos exanhe dpdndheloniatesiohydrpbrenitdepounds accordi ng
to the invention are thus 5 potentially useful for the treatnent of

ni graiche. AWEMAYRA sy fuRATIHRRSY AR RS AV Seecinates. -

Other salts may be useful in the preparation of the o~
compounds of general formula (I) e.g. creatinine
sulphate adducts.
. It is generally believed that the pain of migraine
10 is of vascular origin and caused by excessive dilation
of branches of the common carotid arterial bed (J.W. Lance,
-Mechanisms and Management of Migraine, Butterworths,
p 113-152 (1973)5 and a variety of vasoconstrictor
agents have been shown to alleviate the headache.
15 The compounds of the invention mimic methysergide in
contrécting the dog isolated saphenous vein strip ;)
(E. Apperley et al., Br. J. Pharmacol., 1980, 68,
215-224). Methysergide and ergotamine are known to be
useful in the.treatment of migraine and produce an
20 increase in carotid vascular resistance in the
anéésthetised dog; it has been suggested (P.R. Saxena., é:}
Eur, J. Pharmacol, 1974, 27, 99 ~ 105 and P.R. Saxena .

and G.M. De Vlaam-Schluter, Headache, 142, 1974) e



a pharmaceutical conposition adapted for use in nedicine which conprises at
| east one conpound of fornula (1), a physiologically acceptable salt or 10
solvate (e.g. hydrate): thereof and forrmulated for adm nistration by any «
conveni ent route. Such conpositions may be formulated i n conventional . <
manner using one or nore pharnmaceutically acceptable carriers or

exci pients. 15 Thus t he conpggnds according to the invention my
be formul ated for oral, buccal, parenteral or rectal admnistration or in a

form suitable fenagdehdbotsathBnblksknBe! #hedt Beripablll athege For oral

adm ni stration, the pharmaceutica conpositions nmay take the form of,

for exanple, tagbgpsunlisCAREBhepePhaRar @dskraceByaBELGBAY BBABE YLD
phar maceutical |y acceptabl e excipi ents such as binding agents (e.qg.

pregel atini sed #pezeagbeieharpekyulnpedybrokhdonnaet thgdissypeopy!
met cellul ose); 25 fillers (e.g. lactose, mcrocrystalline cellul ose or
ca m phosphaaed; thebcompotisd§eagcomddngsitomthe ibvestéanatneg thhes or
silrca); disintegrants (e.g. potato starch or sodium starch glycollate); or
wetting agBnts petgntiadiynubednyl foul thet éreathentabfemicnaynte coated by
met hods well known in the art. Liquid 5 preparations for oral
admini strati on nay tak8cfpgdingly the invention also provides
a pharmaceutical composition adapted for use
- in medicine which comprises at least one compound of
formula (I), a physiologically acceptable salt or
10 solvate (e.g. hydrate) thereof and formulated for
administration by aﬁy convenient route. Such
compositions may be formulated in conventional
manner using one or more pharmaceutically acceptable
carriers or excipients.
15 Thus thé compounds according to the invention
may be formulated for oral, buccal, parenteral or
(s rectal administration or in a form suitable for
administration by inhalation or insufflation.
For oral administration, the pharmaceutical
20 compositions may take the form of, for example,

tablets or capsules prepared by conventional means

O with pharmaceutically addeptable excipients such as

L]

binding agents. (e.g. pregelatinised maize starch,

B

polyvinylpyrrolidone or hydroxypropyl methylcellulose);
25 fillers (e.g. lactose, microcrystalline cellulose or

caicium phosphate) ; lubricants (e.qg. magnesiﬁm



formof, fo

r exanpl e, solutions, syrups'or suspensi ons, or they may be

presented as a dry product for constitution with water or other suitable
vehi cl e b@fore use. Such liquid preparations may be prepared 10 by

conventi
suspendi ng
edible fats

vehi cl es (e.

preservativ
. For buccal

| ozenges fo
I nvention

i ncluding u
For mul ati on
anpoul es or
conposi tion
enul si ons |
such as sus
the active

10

15

20

25

means w th pharnaceutical |y acceptabl e additives such as

agents (e.g. sorbitol syrup, nethyl cellul ose or hydrogenatea

); enulsifying agents (®39. lecithin or acacia); non-aqueous

g. alnond oil, oily esters 15 or ethyl alcohol); and

es (e.g. nethyl or propyl p-hydroxybenzoates or sorbic acid).

adm nistratiop the coppositi

rHEFRERELt ntRBRVERL F Y Fahanaé§1n§ggrants (etHe PBFBSENds of
be formulated fo era nistration by injection,

it Sl AT SRRt éhﬁFqU8§%&Pg|yﬁ96 5,

s, fo o b ed a rme. I n

sf‘--ém %‘+§%%ﬂge BBV ofp BpHEER) ¢ #ﬁean bAE BRe B ac ve.

S xﬁé‘EﬁbéQWﬁli‘Skﬁ%ﬂegﬁ' eRS: asel ut L?gﬁ 1Qr - 6-

n ol y or® aqueous vehicl es contai n

PSR 2 t BERD1 EbSI @ﬂa@nQéﬁin%§Psi;§bﬂgmage@hﬁe fhkernatively,

I ngredient may be in powder formfor recOnstitution
form of, for example, solutions, syrups or suspensions,
or they may be presented as a dry product for
constitution with water or other suitable vehicle
before use. Such liguid preparations.may be prepared
by conventional means with pharmaceuticaliy acceptable
additives such_as suspending agents (e.g. sorbitol
syrup, methyl cellulose or hydrogenated edible fats);
emulsifying agents (e.g. lecithin or acacia);
non-aqueous vehicles (e.qg. almond oil, oiiy esters

or ethyl alcohol); and preservatives (e.g. methyl

or propyl.g—hydroxyﬁenéoates or sorbic acid).

For buccal administration the composition may
take the form of tablets or lozenges formulated in
conventional hanner.

The compounds of the invention may be formulated
fBr parenteral administrafion by injection, inclu@ing
using conventional catheterisation techniéues or
infusion. Formulations for injection may be_presented
in unit dosage form e.g. in ampoules or in multi-dose
containers, with an added preservative.. The compositions

may take such forms as suspensions, solutions or

take the formof tablets or

t he

"

rmul atory agents

BT

"



5 with a suitable vehicle, e.g. sterile pyrogen-free water, before use.

The conpounds of the invention nay also be form ulated
conposi tions such as suppositories or retention enemas,
conventional 10 suppository bases such as cocoa butter

in rectal

e.g. containing

or ot her

gl ycerides. For admi nistration by inhalation the conpounds according tlé t he
I nvention are conveniently delivered in the.formof an aerosol spr

presentation from 15 pressuri sed packs or a nebuli ser,

with the

ay
use of a

sui tabl e propellant, e.g. dichlorodifluoromethane, trichlorofluoronethane,
di chl orot etrafl uoroet hane, carbon di oxide or other suitable gas. |

case of a pressurised aerosol the dosage unit nay be determ ned 20

n the
by

provi di ng a val SEulieRs | irobl el ragneeRinteht8has canN@ iRy LeRt YRS of
f or rul at ed

e.g. gelatin for use in an inhaler or insufflator, my be

congesy ni ng a povRIETUIRSORY AgeEHARRE AS (IRSPERAMT ons &R

b h as |acy tarch. 25 A
conbBunds of t RAGAREHHERPTS g aasnts - o AbrRERariveLys

water, before use.

kﬁ

Biliging apl e

poﬁed dose of the
anpo: _ l : T atRord gﬁ%%l

trat { .
2ctive i ngr edi MR % A4 o B IR A0l hdeSndei fuiich
times per Jay. Qith a suitdBSIOSUnI QLY &L ONSest 187 5F£EGL Ve ALL anged SO

ng of the
eltod4d

The compounds of the invention may also be form=-

ulated in rectal compositions such as suppositories

or retention enemas, e.g. containing conventional

10 suppository bases such as cocoa butter or

glycerides.

other

‘FPor administration by inhalation the compounds

according to the invention are conveniently delivered

in the form of an aerosol spray presentation from

15 pressurised packs or a nebuliser, with the use of a

¥~f suitable propellant, e.g. dichlorodifluoromethane,

trichlorofluoromethane, dichlorotetrafluoroethane,

carbon dioxide or other suitable gas. In the case of

a pressuriséd aerosol the dosage unit may be determined

_ {i} 20 by providing a valve to deliver a metered

o

%

amount.

Capsules and cartridges of e.g. gelatin for use in

a powder mix of a compound of the invention and a

suitable powder base such as lactose or starch.

an inhaler or insufflator may be formulated containing

25 A proposed dose of the compounds of the invention



that each netered dose or "puff" of aerosol

a conpound
within ] _
daily, igf
each tine.
capsul es an
wi th aeroso
by the gene
atomor a |
al kyl, [err
of conpound
represents
25 wher e
t he sane or
group, for
within5

5

10

- 15

20

contains 20 pg - 1

000 [err] of

of the invention. The overall daily dose with an aerosol w |l be

range 100 pg - 10 ng. Administration nay be 10

S

everal - ti nes

-

exanple 2, 3, 4 or 8 tines, giving for exanple 1, 2 or 3 doses
The overall daily dose and the netered dose delivered by

d cartridges in an inhaler or insufflator could be double those
| 15 fornul ati ons. A"preferred class of conpounds represented
ral formula (1) is that in which [err] represents a hydrogen
err] alkyl group and R2 represents a hydrogen atomor a [err]

| k 20 | kyl . 4 Anot her
e PR oRr S FREL GoH ey BR LT OF nEVEER]) SHRLR RSP

8

erred cl ass

1QRi ER Rs,

A SO E A tubd BE L SLg b BTS2
dh 10 e csgchyssuntonel sof i mmalangvg S0 o), O

adn SEONC®] S5 CERAmb PE MY 8o (4) times NBErvEEpSI N R

Aerosol formulations are preferably arranged so

exanple, a ne group. A pr ass o

that each metered dose or "puff” of aerosol contains o

20 ng = 1000 pg'of a compound of the invention.

The overall daily dose with an aerosol will be within

the range 100 pg - 10 mg. Administration may be

several times daily, for example 2, 3, 4 or 8 times,

giving for example 1, 2 or 3 doses each time.

The

overall daily dose and the metered dose delivered

by capsules and cartridges in an inhaler or

insufflator could be double those with aerosol

formulations.

o

A preferred class of compounds represented by the o/

general formula (I) is that in which R1 represents

a hydrogen atom or a C,_, alkyl group and R, represents

a hydrogen atom or a C,_, alkyl, C,_. alkenyl
or ar(cl_4)alkyl group.

Another preferred class of compounds represented {:}”

- . by the general formula (I) is that in which R

25

represents a hydrogen atom.

3“

A further preferred class of compounds is that

wherein, in the general formula_(I),.R4.and R

5'

i



—_—

~represents ahydrogen atonor a [err] alkyl group e.g. a nmethyl group; R2
represents a hydrogen atomor a [err] al kyl group, e.g. a nethyl, ethyl .or
i sopropyl group, a [err] al kenyl group e.g. a propenyl group 10 or. an
ar(C 12)al kyl group e:g. a benzyl group; [err] represents a hydr qzn atom
and [err] and [err], which nmay be the sane or different, each regT sents a
hydrogen atomor a [err] alkyl group &9. a met hyl group; and -
physi ol ogi cal ly acceptable salts 15 and sol vates (e.g. hydrates)
fhereof. A particularly preferred class of conpounds according to the

I nvention is that wherein R represents a hydrogen atomor a [err] alkyl

group e.g. a nmeihilerd b A HE AL BrS AL Rrdntd) ldcr’Gepra¥editk €. 9. a
get hyl group, or a [err] al kenyl group e.g. a propenyl group; R3 and R4

each represent s ad HpaHoREEeN atloiMorand d.erl JalkgAl /RIS, FdY Exeapledt om or a
[ersl al kyl group e.g. a nethyl group}-&hd phy5|olog|cally acceptabl e salts
_ ol vates (eagmethyl gnrodipates) thereof. -9- Preferred conpounds
accgrding to the invention include:-
3- (2- (et hyl am no) et h@ fpriefreaired -dlldssnddfi edpowtdsarfsslllipgovartidey 5
3- (2 am noet hyl ) - NN-di net hyl -1 Hi ndol e- 5-
5 the scope of general formula (I) is that wherein Rl
‘represents a hydrogen atomor a Cl—3 alkyl group e.qg.

1 a methyl group; R2 represents a hydrogen atom or a
Cl_é alkyl group, e.g. a methyl, ethyl or isopropyl
'group, a C3_4 alkenyl group e.g. a propenyl group

10 or an ar(Cl_z)alkyl group e.g. a benzyl groug; R3
represents a hydrogen atom; and
R4 and RS' which may be the same or different, each
represents a hydrogen atom or a C1—3 alkyl group e.q.
a methyl group; and physiologically acceptable salts
15 and solvates (e.g. hydrates) thereof.

A particularly preferred class of compounds
according to the invention is that wherein'R1
represents a hydrogen atom or a C1-3 alkyl group
e.g. a methyl group; R, represents a c1-3 alkyl

20 group e.g. a methyl group, or a c3_4 alkenyl group

{:) : e:g. a propenyl group; R3 and R4 each represents.

»n

a hydrogen atom; and R5 represents a hydrogen atom or

alkyl group e.g. a methyl group; and

5

a C1-3
physiologically acceptable salts and solvates (e.q.

25 _hydrates) thereof.



met hanesul phonani de; 3-(2-amni noet hyl )-N-(2-propenyl)-I| Hindol e-5-

met hanjégul phonami de; and physi ol ogi cal |y acceptable salts and 10

solvates (e.g. hydrates) of these conpounds. A particularly preferred
conmpound according to the invention is:-

3-(2-am noet hyl ) -N-net hyl -1 Hi ndol e-5- net hanesul phonam de and t he
physi ol ogically 15 acceptg&le salts (e.g. the hydrochloride and
succinate salts) and sol vates (e.g.” hydrates) thereof. -10- According to
anot her aspect of the invention, conpounds of general formula (1) and their
physi o- logically acceptable salts and solvates (e.g. hydrates) nmay be

~prepared by the gengi@keridodsmotiihdgeseSoraifgetsather invbAtiBg ol | owing

processes, [err] [err] and Alk are as defined for the general forrmula (I)

unl ess ot herwigersdpectfied. According to a general process (A), conpounds

of general fornmula (1) nmay be prepared by cyclisation 10 of conpounds of

general fornula (113+(2e(mé¢tiplamino) ethybprRnethiyi-LHeigdolp-BRARS or a(;;

protected derivative thereof or a | eaving group such as
methanesulphonamide; ' :

5 3~ (2-aminoethyl) =N,N-dimethyl-1H~indole-5~-
methanesulphonamide;
3=(2~aminoethyl)=N=-(2-propenyl)-1lH-indole=5~
methanesulphonamide;
and physiologically acceptable salts and

10 solvates (e.g. hydrates) of these compounds.
A particularly preferred compound according

to the invention is:=-
3=(2-aminoethyl)=-N-methyl=-1H~indole=5-
methanesulphonamide and the physiologically

15 acceptable salts (e.g. the hydrochloride and

" succinate salts) and solvates (e.g. hydrates)

thereof.



a hal ogen atom (e.g. chlorine or bromine), or an acyl oxy group such as
acet oxy, .chl oroacet oxy, dichl oroacetoxy, trifluoroacetoxy or -

p- ni trobenzoyl oxy 20 - or a sul phonate group such as p-toluene-ls
sul phonat e or nethyl sul phonate). Particularly conveni ent enbodi mnents of
the process are described below. Wien Qis the group NRARS (or a protected
25 derivative thereof), the process is desirably carried out in a
suitabl e reaction medium such as an.pgieous organi ¢ solvent, for
exanpl e, an aqueous al cohol (e.g. methanol, ethanol and isopropanol) or
aqueous ether (e.g. dioxan) in the presence of an acid catalyst. (In sone
cases the acid catalyst may 5 al so act as the reaction solvent).

Quitabl e aci d cat al yfesaniingidad maqfhar aarnest Qfciths inugnuidre, or
hydrochloric acid or organic carboxylic acids such as acetic acid.

Al tarnativel y smpapdids af genfpabd amylad Duansithe goIBhtfiphat e ester

10 chlorinated . solvent (e.g. chloroform_ or using a Lewis acid such

as2fnc chlori éé"ﬂfaeltlﬁ’arﬂﬂc‘%ﬂtacﬁ%r?%]rqq 1At iSfViatest et «F adixfraggs) .
o T LI P S Vg PR RO 20 2
as a chlorg ne qr, hrom#e atom, the rfoal%dvﬁmmr&ceesegése,ctéald, '192 ,ark3,

R4, RS,.éﬁa Alk are as defined for the

\z
- - general formula (I) unless otherwise specified.

According to a general process ({A), compounds
of general formula (I) méy be prepared by cyclisation

10 of compounds of general formula (I1):

RlRZNSOZCHR3

(II)

NHN=CHCH2Ale

15 ' (wherein.Q is -the gréup NR4R5 or a protected
LJ' ' derivative thereof or a leaving group such as
a halogen atom (e;q. chlorine or bromine),
or an acyloxy groﬁp'such as acetoxy, chloroacetoxy,
dichloroacetoxy, trifluoroacetoxyin:g-nitrobenzoyloxy
20 or a suiphonate group such as p-tbluene sulphonate

'<:) or methyl sulphonate).

n

Particulérly convenient embodiments of the

par

process are described below.
When Q is the group NR4R5 (or a protected
25 derivative thereof), the process is désirably carried

out in a suitable reaction medium, such as an aqueous



aqueous organi c solvent, such as an aqueous al cohol (e.g. nethanol, ethanol
or isopropanol) or an aqueous ether (e.g. dioxan), in the absence of an 20
i norgani ¢ acid, conveniently at a tenperature of from20 to [err],
Areferably 50 to [err]. This process results in the formation of a conpound
of formula (I) wherein R and R are both hydrogen atons. According to a
particul ar enbodi nent of this 25‘11process, conpounds of general formula
(1) may be prepared directly by the reaction of a conpound of -12-

general foppybaiél sblveReR Nﬁ\% t@Emeqrer,] aﬁngaggo;%'r tr?d]Q:g)h?)i]v; he 10

hydrochl ori dée salt) thereof, a cornpou

HCOCH2Al kQre.g. methanol, ethanol and(hi¥bprépan®1) @r ac@eotel i ned above)
or a salt or protected derivative thereof (such as an acetal, for exanple,

a di al kyl etheyclecgacaiokahry inethe beegedce OF am apawopriate al kyl
orthoformate or diol or protected as a bisul phite addition conplex), using
the appropcatadkysondi {(Innsome dasesi the abddechealllse magl i sation of a R
conmpound of general fornula (11) (The Fischer-1ndole Synthesis, B. Robinson
also act as the reaction solvent). Suitable acid
catalysts include inorganic acids such as sulphuric
or hydrochloric acid 6r organic carboxylic acids
such as acetic acid. Alternatively the cyclisation 
may be carried out using polyphosphate ester in a
10 . chlorinated solvent (e.g. chloroform) or using
a Lewis acid such as zinc chloride in ethanol
or boron trifluoride in acetic acid. The reaction
may conveniently be carried out at temperatures
of from 20 to 200°C, preferably 50 to 125°C,

15 When Q is a'leavihg group, such as a chlorine

or bromine atom, the. reaction may be effected in an

O

aqueous organic solvent, such as an aqueous alcohol
(e.g. methanol, ethanol or isopropanol) or an
aqueous ether (e.qg. dioxan),in_the absence of an

20 inorganic acid, conveniently at a temperature of from
20 fo 200°C, preferably 50 to 125°C. This process
results in the formation of a compound of formula {:?
(I) wherein R4 and Rs_are both hydrogen atoms.

According to a particular embodiment of this.“_
25 process, cdmpounds of general formula (I) may be

prepared directly by the reaction of a compound of



20 p. 488 - Wley 1982). Compounds of general formula (I11) may, if
desired, be isolated as internediates by reacting a conpound of fornmul a2
(I'1rr), or a salt or protected derivative thereof with a conpound of formula .
25 (1V) or a salt or protected derivative thereof, in a suitable solvent,
such as an aqueous al cohol -13- (e.g. nmethanol) or an aqueous et her

(e.g. dioxan) and at a tenperature of, for exanple, from20 to [err]. If an
acetal of a compound of fornula (1V) is #3@e it nay be necessary to carry
out the reaction in the 5 presence of an acid (for exanple, acetic or
hydrochloric acid). As_ illustrated in the following general processes (B)
and (C), the ani #68ek3t SopmuiauéhII) Al KNRARS may be introduced at the
3-position by a variety of con- 10 ventional techni ques which may, for
exanpl e, involve nodification of a substituent at the 3-position or direct

' into the 3-position. Thus a

i ntgoduction of the am nody Ry¥SGLEIER
fuﬁ:éer general process (B) Tor prepy 5 conpounds of genera
formula (1) involves reacting a conp general fornul &IV : [err] 20

W, or a salt (e.g. the hydrochloride salt) thereof,

with a compound of formula (IV):
10 _ HCOCHzAle (IV)

(wherein Q is as defined above)
or a salt or protected derivative thereof (such as
an acetal, for example, a dialkyl or cyclic acetal
15 e.g. formed with an appropriate alkyl orthoformate
or diol or protected as ‘a bisulphite addition complex),
using the appropriate conditions as described above
for the cyclisation of a compound of qéneral formula
(II) (The Fischer~Indole Synthesis, B. Robinson
20 p 488 - Wiley 1982).
(:} = Compounds of general formnla (II) may, if
= desired, be isolated as intermediates by reacting
- ' a compound of formula (III), or a salt or protected
derivative thereof with a compound of formula
25 (1IV) or a salt or protected derivative thereof,

in a suitable solvent, such as an aqueoﬁs alcohol



(wherein Y is a readily displaceable group) or a protected derivative
thereof, wth a conmpound of 25 formula [err]. ;14- Thi s displ acenent
2ﬁ§action may conveniently be carried out on those conpounds of formula (V) .
wherein the substituent. group Y is a halogen atom (e.g. chlorine, brom ne

or iodine) or a group 5 OR where OR is, for exanple, an acyl oxy group,
such as acetoxy, chloroacetoxy, dichhgwoacetoxy, trifluoroacetoxy or

p- ni trobenzoyl oxy or a sul phonate group (e.g. p-toluene sul phonate or

met hyl sul phonate). The above reaction is conveniently effected in 10 an
i nert organi qes@l.v @it Ha@1) O lah idtnddit PRI S Lfg Wl fdanexanpl es of

whi ch include al'cohols, e.g. ethanol; ethers, e.g. tetrahydrofuran; esters
e.g. ethyl agalalad aaWeiperathird\dY difs ddpyreiden a9 detspws, e. 9. -
acetone. The process may be 15 carried out at a tenperature of, for

exanpl e, - 10 10 ahl 2@@EalpicE & avmpothd @f Aormulbhe BonEIngdsedf fornul a

(V) wherein Y is a hal ogen atom may be prepared by reacting a hydrazine ég;}
formula (111 itwnialy dre aedeissdary dio gyt enttecthid) readeion/ ain ehd her eof ) of
formula (1V) in which Qis a halogen atom in an aqueous al cohol (e.g.

met hanel ) or preseqeeo®f @rha@cice. (fonliesamplaomcdtiiagmn

hydrochloric acid).
As illustrated in the following general processes :;
(B) and (C),. the.aminoalkyl substituent -AlkNR4R5 may
be introduced at the 3-position by a variety of con-
10 ventional techniques which may, for example, involve
modification of a substituent at the 3-position or
'direct introduction of the aminoalkyl substituent
into the 3-positiop.
Thus a f?rther general process.(B) for preparing
15 compounds of general formula (I) involves reacting
a compound of general formula (V): |

.

RlRZNSOZCHR

3

AlkY
(V)

20

W

(wherein Y is a readily displaceable group)
or a protected derivative thereof, with a compound of

25 formula R4R5NH,



acid - (e.g. acetic or hydrochloric acid) or by reacting aconpound of general .
formula (V) wherein 25 .Y is a hydroxy group with the appropriate ie
phosphorus trihalide. The internediate al cohol, wherein Y is a hydroxy
group, may al so be used to prepare conpounds of formula (V), wherein Yis a
group OR, by acylation or sul phonylation with the appropriate activated
species (e.g. an anhydride or sul phonyl 5 chl oride) using conventional
techni ques. Conpounds of general fornulay4) may also be prepared by

anot her general process (C) involving redhqtion of a conmpound of general
formula (M): [err] 10 (wherein Wis a group capable of being reduced 15

to give the required ArkiR4Q3spladementa raaeitdene thage donvendenicgr eof ) or a

salt or protected derivative thereof. The required Al k and NRARS groups may
be forned by redbet carriedpouthionh thakse pompounegast doymula2qv) t oget her
I N appropriate manner. Exanples of groups represented by the
suié?ituent gr ouphétiedinl the shbsftdtenitngroupenr Jis( whéadofens aklok or an
al kenyl group corresponding to the group (A k); [err]; 25 - COCONR4R5;
(CHR6) [err] (e.g. chlorine, bromine or iodine) or a group
5 OR where OR is, for example, an acyloxy group,
such as acetoxy, chloroacetoxy, dichloroacetoxy,
trifluoroacetoxy or p-nitrobenzoyloxy or a sulphonate
group (e.g. p-toluene sulphonate or methyl sulphonate).
The above reaction is convéniently effected in
10 an inert'organic solvent (optionally in the presence
of water), examples of which include alcohols,
e.g. ethanol; ethers, e.g. tetrahydrofuran; esters
e.g. ethyl acetate; aﬁides €.g. N,N-dimethylformamide;
and ketones e.g. acetone; The process may be
15 carried out at a temperature of, for example,
o ~10 to +150°C, preferably 20 to 50°C.

The compounds of formula (V) wherein Y is a
halogen atom may be prepared by reacting a hydrazine
of formula(iII)with an aldehyde (or a protected

20 derivative thereof) of formula (IV) in which Q is
'1ii) ; halogen atom, in an aqueouvs alcohol (e.g. methanol)

or an aqueous ether (e.g. dioxan) containing an

,.
iy

acid (e.g. acetic of hydrochloric acid) or by
reacting a compound of general formula (V) wherein
25 Y is a hydroxy group with the appropriate phosphorus

trihalide. The intermediate alcohol, wherein Y is



[err] (where [err] and [err] which nmay be the sane or different, each

re@y esents a hydrogen atomor a [err] alkyl group, Z is an azido group N3
or the group [err] or a protected derivative thereof, 5* x is zero or 1
and [err] is .part of the group [err] or the group [err] where [err] is an
al kyl or an aral kyl group). G oups W%iCh may be reduced to the group Ak

I ncl ude correspondi ng unsaturated'ﬁh ups and 10 correspondi ng groups
cont ai ni ng one or nore hydroxyl groups or carbonyl functions. G oups which

may be reduced t.o the group NRARS wherein [err] and [err] are both hydrogen s
i n)él ude nit PoDYIFPEY 9 VHPQXWM ﬁ&sé’n&’eni“t%eiq é:]cbrﬂiﬁiéa.rq?]educt i on 15 d of ga
nitrile grou ields the_.grou : and t-hus _provi des a t.hyl ene group of
t he groug AFEmé?HE Fe&%iFgﬁmP@Fgﬁ%éLo&@gﬁﬁ%Qﬂqzﬁ%ﬂ%]gﬁﬂﬂﬁ %err] gre P A
ot her than dr pr.epared: reduyct.i.on ,of nitrile [err] or an
al dehyde [erF] aggﬁgtg%‘e?)g ?3?’%?02&&%15&%56%&&? o%ﬁ f pcfialfaletnée_d) ? n the IQ

resence of ' , -NH. ar tJ.c S tabl for prepari b
2 conmpound gggﬁgg#%?asﬁéglgﬁeéérﬁq[%ﬂﬁgﬁﬁiﬁéﬁa%egguéql ot her thaﬁ P -
hydrogen, igniggdyekhVvasahkycahiventlfonale techniques. :

Compounds of general formula (I) may also be

prepared by another general process (C) involving S

reduction of a compound of general formula (VI):

R,R,NSO,CHR

(VI)

(wherein W is a grOup capable of being reduced

15 to give the required AlkNR4R group or a

5
protected derivative thereof)
or a salt or prbtécted derivative thereof. [
The required Alk and NR4R5'groﬁps may be formed
by reduction_steps which take place separately or
20 together in any appropriate manner.
Examples of groups represented by the substituent

'qroup¥W“inc1ude the foliowing:— ' _-(:}

-

TNOé'(whéré T is Alk or an alkenyl group

corresponding to the group (Alk); AlkN,; ALKNR 4CORE;

=NOH;

25 -COCONR ,R 2

4Rg? (CHR6)§¢HR7CN; CHR7COZ: (CHR6)§FR



-17- correspondi ng conpound wherein [err] and/or [err] represents

" hydrogen, with an appropriate al dehyde or a ketone (e.g. acetal dehyde or L
benzal dehyde or acetone) in the presence of a suitable reducing agent. In.- ,-
sone 5 i nstances (e.g. for the introduction of the group R5 where R5i:§4

ethyl) the al dehyde(e.g. acetal dehyde) may be condensed with the primary
am ne and the internediate thus foragg-my subsequently be reduced using a
sui t abl e reduci ng agent. 10 A conpound of general formula (1) where
R is a hydrogen atom nay al so be prepared by reduction of a correspondi ng
compound of general formula (I) wherein R is a benzyl group, for exanple
wi t h hydrogen inCHmeHDCHB§NR§R8i GOCHR?Zyswherg.R OahdaRgaWhmahlﬁay on
garbon. The required NR4ARS grotp wherein [err] and/or [err] are other than
hydrogen may al sbebther spmeedrbgiffednentpneatharepresepbadanhydnoden for
exgaple, [err] (where [err] is as previously defined). 20 It will be
agajsciated t hatate® ehoRc€,of Atkndi agouBent aadaneasiflongtenmi ¥gons will
be ™ependent on the pature of the group W Suitable reducing agents which
may be used in tAE EbﬁvgrﬁﬁﬁcﬁgaRQOQrtﬁePFEHEEFFGndéFIEBEbBGan

_ e5eoDs
formuila (Vg whegeld Z6r8Po2°t"ana AL 1878Pt s Bhe group Rg or

the group ORc where Rc is an alkyl or an aralkyl
v group) . - -
Groups which may be reduced to the group Alk
include cérresponding unsaturated groups and
10 corresponding groups containing one or more'hydroxyl
groups or carbonyl functions.
Groups which may be reduced to the group NR4R5
wherein R, and R5 are both hydrogen include nitro,
azido, hydroxyimino and nitrile groups. Reduction

15 of a nitrile group yields the group CHZNH2 and thus

provides a methylene group of the group Alk.

o
The required NR4R5 group wherein R, and/or R5
are other than hydrogen may be prepared by reduction
of a nitrile (CHR6)§CHR7CN or an aldehyde (CHRG)ECHR7CHO
20 {where RG' R7 and x are as previously defined)
- £:> in the presence of an amine, R4R5NH.

A particularly suitable method for preparing

a compound of formﬁla (I} wherein R4 and/orx R5 is

S

other than hydrogen, is reductivé alkylation of the



groups [err] [err] (where T, [err] and [err] and x are as previously
;dgﬁined) I ncl ude hydrogen in the presence of a netal catalyst, for exanple
‘"Raney Nickel or a 5 nobl e nmetal catal yst such as platinum platinum
oxi de, palladium or rhodium which may be supported, for exanple, on
charcoal, kieselguhr or alumna. In the case of Raney Ni ckel hydrazine may
al so be used as the source of hydrogen. This process may conveniently 10
be carried out in a solvent such=ds/=an al cohol e.g. ethanol, an ether, e.g.
di oxan or tetrahydrofuran, an am de, e.g. dinmethylformam de or an ester
e.g. ethyl acetate, and at-a tenperature of from-10 to [err], preferably
-5to [err]. 15 : The reduction process may al so be effected on
conpounds of CPEFREPENANNG m%mumw*@&mrﬁﬁ Ok RyrHePrasen tgy oups
TNO2, Al kN3, CH& CHR7NR4RS or H&%ﬂ (where T, Jéﬁrr(#eand Z are as
previously dB¥f n, ¥tk a8 & rite H&etongrth net al

bor ohydri de cyanob ri.de e. sodi caIC|u rohydrlde or . 3
cyanoborohydgf’d F@%aa%g’é& ﬁﬁy%f&rﬂ?gﬁueg}r% S Ye &EF inan Q

al cohol suchF%§|§§%%%E IZ%r %th %ngujf% &%tﬁa?% eture f fron110 to

1000C, prefera ces the $%&uct i on usi ng
a 5 instances (e.g. for the introduction of the group

R5 where R5 is ethyl) the aldehyde(e.g. acetaldehyde)
may be condensed with the primary amine and the
intermediate thus forﬁed may subsequehtly be reduced
using a suitable reducing agent.
10 A compound of general formula (I) where Rg
is a hydrogen atom,-may'alsq be prepared by reduction
of a corresponding compound of geﬁeral formula (I) |
wherein Rs is a benzyl group, for example with hydrogen
in the presence of a catalyst e.g. 10% palladium
15 on carbon.
The reqﬁired NR,R¢ group wherein R, and/or'.R5 o/
are other than hydrogen may also be prepared by
reduction of a corresponding amide, for example,
AlKNR,COR: (where R: is as préviously defined).
20 - 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 which may be used in the
above process for the reduction.of cbmpounds of

25 formula (VI) wherein W represents, for example, the



-19- borohydride may be carried out in the presence of cobaltous chloride. .
Reduct i on—ef~<€onpounds of fornula (VI) wherein Wrepresents, for exanple,"ég;
the groups TNO2, Al kN3, 5 [err] [err] and [err] (wherein T, [err], Z

and x are as previously defined) may al so be carried out using a netal

hydri de such as 'lithium alum*nium hydride. This process nmay be carried out

in a 10 sol vent, for exanple, @qégher such as tetrahydrofuran, and
conveniently at.a tenperature of from-10 to [err], preferably 50 to [err].

A particul ar eg@gﬁ?gv(s%oof htlik%\a%r q@&sﬁm@w@@, t(&rg%c;Rl@ Ol a

conmpound of formu 25 ereln s téhe group 7ON, for exanpl e,

by catal ytic r@ﬁgw)gﬁm d%;d(rvﬁ’m i, tire PRESERCE adld ®.calnd ¥Starguch as
pal | adi um or rho i um on ’al #m%na, optlonall§ i n>t he presenaé of an am ne

HNRARS, or usi g lpriekiieisahwiddt ined)y diricitide hyd¥bgeiheistitd ipederad i al s
or jnternedi ate conpounds of general fornmula (VI) nay be prepared by.

angl dgous net heds at meltals @adeQsigthedEdm dxdfap Y Rarsde v ResketorARpl i cati on
No™2035310 and "A Chem stry of Heterocyclic 5. Conmpounds - | ndol es Part
1" Chapter VI nediliectheiial catalyst such as platinum, platinum oxide,
palladium or rhodium, which méy'be supported, for
example, on charcoal, kieselguhr or alumina. In the
" case of Raney Nickel hydrazine may also be used as the
source of hydrogen. This process may conveniently
10 be carried out in a solvent such as an alcohol
e.g. ethanol, an ether, e.g. dioxan or tetrahydrofuran,
an amide, e.g. dimethylformamide or an ester e.g.
ethyl acetate, and at-a temperéture of from =10
to +50°C, preferably =5 to +30°C.
15 The reduction process may also be effected
on compounds of formula (VI) wherein W represents,
NR,R

7475
or COCHR7Z (where T, R7"and Z are as previously

U for example, the groups TNOZ, AlkN3u CH (OH) CHR

defined), using an alkali metal or alkaline
20 earth metal borohydride or cyanobbrohydride e.g.
sodium or calcium borohydride or cyanoborohydride
i:) whiéh process may conveniently be darried out in an

alcohol such as propanol or ethanol and at a

o~y

temperature of from 10 to 100°C, preferably 50 to _

25 100°C. 1In some instancés,the reduction using a



WJ. Houlihan (1972) WIley Interscience, New York. A compoundof fornula
ZGVL) wherein Wis the group [err] may be prepared by acylation of the .
+ correspondi ng unsubstituted am ne using conventional 10 t echni ques. The
Fi scher-indol e cyclisation process nay be enployed to prepare a conpound of
formula (VI) wherein Wis the group (CHR6) XCHR7CN or [err] in conventional
manner. 15 The followi ng regrtions (D), in any appropriate .
sequence, may if necessary and/or desired be carried out subsequent to any
of the above described processes: (i) conversi on of one compound of
general formula (lI) or a salt or protected derivative thereof 20
i nt'o anot helborRYAHId O male Y Hardiddndwt (in ;tHd ipredaidw abs of any
protecting groups; and (iii) conversion of a conpound of general formula
(1) or a salcodasoeaf chloxizlephysi ol ogically acceptable salt or solvate
(e.g. hydrate) 25 t hereof. .Thus, a conpound of formula (1) _
according to Refuattieon oferangourads ef diormerkzed( VI ovleanod tver corrpoun@
of the-invention using conventional procedures. For exanple, a conpound of"
general for Wulrepnesents eifewmxamplay cche drougs &NOJ erAlkiy e

"
5 AlkNR4C0R5, CHR7 = 4RS'

- . 3 | ] .
i COCONR4R5 and COCHR7Z (wherein T, RS' RG' R7, Z and x

are as previously defined) may also be carried out

coz, (CHRG)XCR =NOH, CH(OH)CHR7NR

using a metal hydride such as lithium alum;nium
hydride. This process may be carried out in a

10 solvent, for example, an ether such as tetrahydrofuran,
and_conveniently at a temperature of from =10 to
+100°C, preferably 50 to 1l00°C.

A particular embodiment of this process includes

the reduction of a compound of formula (VI)

15 wherein W is the group CHR7CN, for example, by
catalytic reduction with hydrogen in the presence N,
of a catalyst such as palladium or rhodium on .
alumina, optionally in the presence of an amine

- HNR,Rg, OF using lithium aluminium hydride.

4



5 al kyl groups may be prepared fromthe correspondi ng conpounds of
formula (1) wherein one or nore of [err], [err] and [err] represent ‘
hydrogen atonms, by reaction with a suitable al kylating agent such as an

al kyl halide (e.g. nethyl or ethyl iodide), alkyl 10 tosylate (e.qg.

met hyl tosylate) or dial kyl sul phate (e.g. dinethylsul phate). The al kyl ati on
reaction is conveniently carried out in an inert organic solvent such as an
anm de (e.g. dinethylfornmanide), an etheL (e.g. tetrahydrofuran) or an
aromati c hydrocarbon 15 (e.qg. toluengg preferably in the presence of a
base. Suitable bases include, for exanple, alkali netal hydrides, such as
sodi um hydri de, alkali netal am des, such as sodi um am de, al kali netal
carbonates, such as 388 GkRELLBENBEECELaAFKAFi IRECEMCdiRER] GOBPOUBAS20  as
sodi um or potasglunlnethOX|de et hoxide or_  t-butoxide, It should be

appegeci at ed th@f PRNSBAL SPTRRLAaNEYE FPXn?PoPHﬁPPSﬁg by angl B€°H§cessary
cgkirable t t
coMund i n quBeERBHEL oathpaeogescy ihaar thyPeRs; HibTeaBetoRatentor
| d d d_ab [
T I N el i
representg hydéBﬂEBgnWﬁth #n8b2HR 8ask! ¥rhePRYUBRLE 9t LHEERILYF the

reacti on sequence
&, W.J. Houlihan (1972) Wiley Interscience, New York.

A compound of formula (VI) wherein W is the
group AlkNHCORé may be prepared by acylation of the
corresponding unsubstituted amine using conventional

10 techniques.

The Fischer-indole cyclisation process may be

employed to prepare a compound of formula (VI)

wherein W is the group (CHRs)xCHR CN or

7
CHRGCHR.?NO2 in conventional :aanner.
15 The following.reactions (D), in any appropriate
&.ﬁ Sequence, may if necessary and/or desired be carried
out subsequent to any of the above described processes:
(i) conver§ion of one compound of general formula
(I) or a salt or protected derivative thereof
20 into another compound of general formula (I):

{:> {ii) removal of any protecting groups; and

(iii) conversion of a compound of general formula (I)

.‘
0o

or a salt thereof into a physiologically
acceptable salt or solvate (e.g. hydrate)
25 thereof. |

Thus, a compound of formula (I) according to

ey



[

5 groups may include, for exanple, aral kyl groups, such as benzyl,
li phenyl met hyl or triphenyl nethyl; or acyl groups such as

benzyl oxycar bonyl or t- butoxycarbonyl or phthaloyl. In sonme cases, it
may al so be desirable to 10 protect the indole nitrogen with, for
exanpl e, an aral kyl group such as benzyl. Subsequent cl eavage of the
protecting group may be achi eved by _cgnventional procedures. Thus 15 an
aral kyl group such as benzyl, may be "Cl eaved by hydrogenolysis in the
presence of a catalyst (e.g. palladiumon charcoal) or sodiumand liquid

anmoni a; archRe MnvEmtiions Wiy dse edpveyted yLatboaybthey &émpsanged by
hydrol ysis wth, for. exanple, hydrogen 20 brom de in acetic acid or by

reducti on, dforthexainplen thorcaisiing | cornyeli bpemal | procedbieepht hal oyl group may
be renoved by hydrazinolysis (e.g. by treatnent with hydrazine hydrate) or
by treatnment w tFor miample am neonipoynd nef hyénerak) fodbula (I) Wiere it -
Is desired to isolate a conpound of -23- the invention as a W
physi ol ogi cdieneiqe s A3 daxg tof fRy s RanpRe aBdaRgasre addition salt, this
may be achi eved by treating the free base o eneral fornula (1), with an
appr opr i at @deild qreups may ke RFFLRRA%RA niAPm e ferEesBPn@ingerably with
an
compounds of formula (I) wherein one or more of Rl'
Ry, R, and Rg represent hydrogen atoms, by
reaction with a suitable alkylating agent such as an
alkyl halide (e.g..methyl or ethyl iodide), alkyl
10 tosylate (e.g. methyl tosylate) or dialkylsulphate
(e.g. dimethylsulphate). The alkylation reaction is
conveniently carried out in an inert organic solvent
such as an amide (e.g. dimethylformamide), an ether
(e.g. tetrahydrofuran) or an aromatic hydrocarbon
15 (e.qg. toluené) preferably in the presence of a base.
Suitable bases include, for example, alkali metal
hydrides, such as sodium hydride, alkali metal amides,
such -as sodium amide, alkali metal carbonates, such
as sodium carbonate or alkali metal alkoxides such

20 as sodium or potassium methoxide, ethoxide or t~butoxide.

- It should be appreciated that in some of the <:>

above transformations it may be necessary. or
desirable to protect any sensitive groups in the
molecule of the compound in guestion to avoid

25 undesirable side reactions. For example, during any

b3



equi-val ent anount in a suitable solvent (e.g. aqueous ethanol). The-
starting materials or internedi ate conpounds for the preparation of the
conpounds according to 10 this invention may be prepared by conventi onal

met hods anal ogous to those described in U K. Published Patent Application
No. 2035310. As well as being enployed as the last main step in the
preparative sequence, the general nethods 15 indicated above for the
preparation of the conpounds of the |nvent|on may al so be used for the
i,.ntroduction of the desired groups &t24m internediate stage in the
preparatlon of the required conmpound. Thus, for exanple the required group

?,Ll for mthe i ndof ot eagEe ”s%%%%*?f?%iéée?%%é@%é"éﬁl / ersbdiihar in %E’Qh
hgiag he Toact o0 TaraT T Shecad noroar 1 0 5 alR 85k rﬁﬁéﬁ?fﬁﬁﬁeh” o
Pejdcd |

@ | e which aK&/&ESk! efle n 2% Qﬁogu foudh&aspygntion is
furtTher |IIustratéG by ?he ¢o||omnngR%§%%%?es y, Al'l teﬁpg?gtu?es gre in

[err]. removable at the end of the reaction sequence. Such

(81

grdups may include, for example, aralkyl groups,
such ag benzyl, diphenylmethyl or triphenylmethyl; or
acyl groups such as N-benzyloxycarbonyl or t-
butoxycarbonyl or phthaloyl.

In some cases, it may also be desirable to
10 protecﬁ.the indole nitrogen with, for example,

an aralkyl group such as benzyl.

Subsequent cleavage of the protecting group
may bé achieved by conventional procedures. Thus
15 an'éralkyl group such as benzyl, may be cleaved by
\,s hydrogenolysis in the presence of a catalyst (e.g.
palladium on charcoal) or sodium and liquid ammonia;
an acyl group such as N-bgnzyloxycarbonyl may be
removed by h§drolysis with, for example, hydrogen
_ 20 bromidelin acetic acid or by reduction, for example
(:) b; catalytic hydrogenation. The phthaloyl group
| may be removed by hydrazinolysis (e.g. by treatment
T with hydrazine hydraﬁe) or by treatment with a primary
amine (e.g. methylamlne).

25 Where it is desired to isolate a compound of.

-3l



-25- The invention is further illustrated by the follow ny exanples. Al
tenperatures are in [err]. 'Hyflo' (Trade Mark) is a filteration aid.
Chir'omat ogr aphy was -carried out using silica gel (Merck, Kieselgel 60, Art.
7734) and t.l.c.-thin layer chromatography, on silica (Macherly- Nagel,

Pol ygran) except where otherwi se stated. The follow ng abbreviations

define the eluent used for chromat@@aphy and t.l.c. (A Met hyl ene

chl ori de- et henol -0. 88 anmonia 100:8:1 (B) Met hyl ene chl ori de- et hanol - 0. 88
amonia 40:8:1 (O Cycl ohexane-et hyl acetate 1:4 (D) Et hyl ' X

acet at e- t Dithen ei nkteh { fon ait&}ﬂh%ﬁmﬁéﬂllx@cé’eﬂtéﬂe sakt hyl ene
chl ori de- et hanol -0.88 ammonia 30:8:1 (G t hyl ene chl ori de- et hanol - 0. 88

ammoni a 15&@ct kxEmple as ar Hcid Mddwtiome <3l©) | geisthgypobe 0. 88 ammoni a *
25:8:1 (1) Chl or of or m met hanol 97:3 (J) Met hyl ene chl ori de- et hanol - 0. 88
amoni a 20a8hlievwéd biEtthmeat apridpaniteevdbase OBSyememal a 20: 20: 8: 1 (L)

Et hyl acet at e-i sopropanol -water-0.88 amonia 25:15:8:2 20 (M

Met hyl ene didirawilde- (Mt haridth 35 REPYOPr Mteydait hori de- et hanol - 0. 8

ammoni a 50:8:1 (0) Met hyl ene ch] ori de- et hanol -0. 88 ammonia 10: 8:1 (P)

Chl or oPor mSWEGHgHS g5 hydugchdamis aridh i prefrrablnioitly. @8 ammoni a

200:8:1 25 30, . _
equivalent amount in a suitable solvent

(e.g. aqueous ethanol), ' | ' | W
The starting materials or intermediate compounds
for the preparation of the compounds according to
10 this invention may be prepared by conventionai
methods analogous'to those described in U.X. Published
Patent Application No. 2035310.
As well as being employed as the last ﬁain step
in the preparative sequence, the general methods
15 indicated above for the preparation of the compounds
of the invention maf also be used for the introduction o
of the desired groups at an intermediate stege in
the preparation of the required compound. Thus, for
example, the required group at the 5-position may
20 be introduced either before or after cyclisation to
form the indole nucleus. It should therefore be O
appreciated that in such multi~stage proceSsee.' -~ 3
the sequence of reactions shbhid be chosen in order
that the reaction conditions do'not affect.groups

25 present in the molecule which are desired in the final
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34 -26- Internediates were routinely checked for purity by t.l.c.

enploying u.v. light for detection and spray reagents such as DNP and 32
pot assi um permanganate. In addition indolic internedi ates were detected by
sprayi ng with aqueous ceric sul phate and tryptam nes by spraying with a 5
solution of iodoplatinic acid or ceric sul phate. 10 15 20 25 30 -27-
Exanpl e 1 3-(2- Am noet hyl)-N-net hyl - 1H i ndol e- 5- net hanesul phonam de,

mal eate (a) 4- Am no- N- et hyl benzenenet hanesul phonam de, hydrochl ori de A
suspensi on of N-nethyl -4-nitrobenzenenet hanesul phonam de (30g) Qin

et hanol (150m ), water (300m ) and hyd?GEhIoric acid (2N, 65m ) was

hydr ogenat ed over 10% pal | adi um oxi de on charcoal (7.5g, 50% paste with
water) until hydroyen uptake ceased (9.75 [err]). The catalyst was renoved
by filtration tH BHyfl o 10 (Trade Mark) and the filter pad was
washed with water (30n1‘%€.F The filtrate was evaporated under reduced

pr&sshire to give the FT ARYERBIPR 33 %u‘ﬁ)"a‘ll%ry%ﬂ‘bﬁ\#%tﬂérbxzﬁ??g) m
LertT. (B) 4~ Ry ARl N0 LAV LENZEPPTELRBNESHL PLONAML 0y g,

¥,



15 hydrochl oride A solution of sodiumnitrite (13.72g) in water
(160m) was added slowy to a cooled stirred m xture of

g%Am'rno- N- et hyl benzene net hanesul phonam de (39.3y), water (240m ) and

conc. hydrochloric acid (400m) such 4hat the tenperature did not 20

exceed 00. After stirring for 15mn this m xture was added slowy to a

col d sol uti opefinsdtBAYUS F0+Gidrde1 Hidttdtad by 2R £h3) ov fhyCORMmp1BY AT @l Or i C
acid (400m ) again keeping the tenperature bélow 00. Oncé the addition was
conpl et e t hetghiperblturesasrellihotrRd Ry MR NTradedMEtieNeratuleetikionTasd . s
solid was coll ected by 25 filtration, washed well w th diethyl ether
(4x250n1 ) anChmbmatshraphy Sast-cayiied ddte ubind esidbepaedd(Merck, Wicsel gxinvde)
(31.69). An assay by periodate titration.showed this to be 91. 3% pure.
T.l.c. (A RArt3. 2730 and -©238.c.-thin layer chromatography, on silica (Macherly- 36
(c) 3-§2- Ami noet hyl ) - N-net hyl - 1H-i ndol e- 5- met hanesul phonam de, nal eat

sol uti on of Mage}erBaliygoam ewcerdty where otbemtisenetatieshonthe dellopdngchl ori daw?
(10g) and 4-chl orobutanal dinethyl acetal (6.5g) 5 in

et hanol / wat epbbresigtioggodafinedihenhelvant used Sorushramatographyandsd) lit-on was
t hen cool ed and evaporated to dryness under reduced pressure. The

or ange- brown residue was purified by colum chromatography (8) to give the

tryptanine i{ (3.99). Asolution of this materjal (3 9g) in ethanol
(500 10" ™ ™ Bl Hethnns ‘nlonide-Rhesnatcte By Sronte 100 bn of ©

w

mal eic acid (8) Methylene chloride-ethenol~-0.88 ammonia 40:8:1 -~
10 (C) Cyclohexane-ethyl acetate 1:4 .
(D) Ethyl acetate-toluene l:L.. .. ..
(E) Ethyl acetate-toluene 3:7
(F) Methylene chloride-ethanol~-0.88 ammonia 30:8:1
(G) Methylene chloride-ethanol-0.88 ammonia 150:8:1
15 (H) Methylene chloride~-ethanol-0.88 ammonia 25:8:1
(I) Chloroform-methanol 97:3
(J) Methylene chloride-ethanol-0.88 ammonia 20:8:1 N
(K) Ether-isopropanol-water-0.88 ammonia 20:20:8:1 ;_;
(L) Ethyl acetate-isopropanol-water-0.88 ammonia 25:15:8:2
20 (M) Methylene chloride-methanol 95:5
(N) Metgylene chloride-ethanol-0.88 ammonia 50:8:1 °
) (0) Methylene chloride-ethanol-0.88 ammonia 10:8:1 ?
(P) Chloroform-methanol 95:5 i::i

(Q) Methylene chloride-ethanol-0.88 ammonia 200:8:1
25

30



(1.7g9) in ethanol (1OM) and the resulting. solution was concentrated to a
thick oil which solidified on cooling to give the title conpound, mp.34
[err]. Analysis Found: C 50.1;H5.3;N0.6. 15 [err] -
requires C, 50.1; H 5.5, N 11.0% T._I_Zgr_.é (F) Rf 0.26 20 25 30 Exanpl e

2 3-(2-Am noet hyl)-N-net hyl - 1Hi ndol e- 5=1ret hanesul phonam de, mal cate (a)
3-[2- (1, 3- Drhydrietérmediate® -vele | tovit Dekedly- 2hodkedt for pubitiebliyt. 11tk “Semploying

i ndol e- 5- net hanesul phonam de A suspension of the product of exanple | (b)
(7g9) and 2- (4, 4-u.ei et Haghybfoty dptddtips cinddspmyl r&{yen}s durhead ONBSe)d potassium
dilute acetic acid (25% 450m ) was stirred at roomtenperature for 0.5h
and then heat ed permargdnakef orln| kdditiore indslic iintprmedpatesi were\alstddted by
partitioned between water (1 [err]) and ethyl acetate (200m ). The aqueous
| ayer was extracpedying withraqueous, cepine sulphatexarsh kryptamioes) byaspraydnrg mithse
wene, conbi ned, washed wi th saturated sodi um bicarbonate (to pH7) and dried

( M) . Evapor Rolubier of hiodoplakimicgenid emecerie |sulpbalfound as a

yel'Trow or ange foam (4.5g) 15 ' whi ch was used in the next stage

wi thout further purification. T.l.c. (C Rf 0.63 inpurities at Rf 0.45 and
0.07. (b) Phenyl net hyl :

[ 2-[5-[[ (et hyl am no) sul phonyl ] met hyl ] -1 H i ndol - 3- yl]ethyl]carbamate

o
10
15
s
20
< 25

30



20

A hot solution of the product of stage (a) (4.5g) in ethanol

S‘E})M) was treated with hydrazine hydrate (2.8m ) and heated at reflux for
Zh. Sol vent was evaporated, the residual solid suspended in sodium
carbonate (2N, 50m ) and teteahydrofuran (20m ) and treated with benzyl

chlorof ormat e g3.15n1). After 25 30 -30- 2h the aqueous | ayer was
extract edf'iﬁﬂ“uﬂ&—e}-hyl acetate (4x50m ), the extract dried [err] and sol vent
evapor at eq. h the titl ound as a yel | ow foam
(2.5g) whieh 2§527 1dgy melepts i on.

Tic (B R

A solutio

3- (2- Ami noet hyl ) - N- net hyt - 1H-i ndol e- 5- net hanesul phonani de; mal eate 10

f
hydrogena?gg

room t énper at upe, %;QE ot EL%%§$F

The catal yst was T1'1tered of

) maEh 'noll.sl.Orﬂ) was
ade. @ Ch. de300rrg) at

S ot HasRt BN Rt o) "

(i) trate vas 19, ctnenot (ORASSTOALECAON | Nt FadURlowl be ol | d (0:560)

purified by col'um chronat’ography

foam (0.269). Ragt &f1hhies hJddoithat&d P! 1ol NRMAGH Jx'iaér)on“@ﬁaa{?ggt ed

with maleic acid {0.052g) and the sol vent was evapor at ed.

t ptam ne as a white

he resi | oil

crystallised fromdetsoghysbtel Wie water) until hydroyen uptake ceased

10

15

20

25

30

(b)

(9.752). The catalyst was removed by filtration through "Hyflo" \o
{(Trade Mark) and the filter pad was'washed with water (30ml).
The filtrate was evaporated under reduced pressure to givé

the title compound as a pale yellow powder (28.2g) mp 143-144°C.

4-Hydrazino-N-methylbenzenemethanesulphonamide,

hydrochlaride

A solution of sodium nitrite (13.72g) in water (160ml) was added

slowly to a cooled stirred mixture of 4~Amino-N-methylbenzene

methanesulphonamide (39.3y), water (240ml) and conc. W,

hydrochloric acid (400ml) such that the temperature did not
exceed 00. After stirring for 15min this mixture was added
slowly to a cold solution of stannous chloride dihydrate (22l.lg)

in conc. hydrochloric acid (400ml) again keeping the temperature

to warm to room temperature (lh). The solid was collected by

filtration, washed well with diethyl ether (4x250ml) and dried at

459 to give the title compound as a white powder (31.6g). An
assay by periodate titration_showed this to be 91.3% pure.

T.l.c. (A) RF 0.4

below 00. Once the addition was complete the mixture was allowed i::ﬁ



20 (5M) wth a few drops of ethanol to give the title conpound as.
an off-white solid, mp. [err] (0.11g). Analysis Found:
C 50.2; H5.6; N10.7; ‘[err] requires: C50.1;, H5.5 N10.9%T.l.c. (F) R
0.26 25 30 -31- Exanple 3 ) 38
3- (2- Am noet hyl - N- net hyl - 1H-i ndol e-B2%%t henesul phonam de (a)

4-[ 2-(3- Cyamopreapy! | %@QJMﬁB%g}QLNMﬁ%Mmj‘EHJﬁ%QgE@- SABEIhpnalIRRad] de °
A sol ution of the produT _ z

di ret hyl acetal (1.4Q9)meiBat@ter (25m) was treated with dilute hydrochloric
acid (2N, 5 drops) and stiTred for 24h at roomtenperature. The resulting
white solid was filter edl@fifon BRIRAPIMIZERoWRL REtHydBBhdenembtitinesl (PRchanafed
dried in vacuo 10 - at 400 to give the title conmpound (2.1g) mp.
124-1250. (b) 3- ( Bydpochopyde -(Nogktdmdl -4-tdhilasktutabalreli hethyl ubéddtanats.og) A
sugpensi on of the product fromstaye (a) (0.7g) in polyphosphate ester (79)
ant | or f orm (14nm ) imestheelddater 165:1, 500ml) wef haatddont Srefilax fard2bheiihe
poured onto ice. The resulting suspension was stirred with ice for 20
mn., then extracted sslubiorh| wasfthem ¢obledrdnd avaporhted:tordryneds i under

Sol vent was then renoved and the residue purified by colum chronat ography
(G. The title conpowreduged pbesgured dheaorangdrbipwoepgsidueiwps( puBiFded by

column chromatography (B) to give the tryptamine as an oil

~ (3.99). A solution of this material (3.9g) in ethanol (50ml)
10 end methanol (10ml) was treated with a solution of maleic acid
(1.7g) in ethanol (10ml) .and the resulting. solution -waS....
concentrated to a thick oil which solidified on cooling to give
the title compound, m.p. 140-10,
Analysis Found: c,50.1;H,5.3;N,10.6.
15 C,,H;,N;0,5.C.H 0 requires C,50.1;H,5.5;N,11.0%.
T.l.c. (F) Rf 0.26
W
20
25

30



20 whi ch was i npure and was enployed directly in the next stage.
92 (G R 0.4 with inpurities at Rf 0.44 and 0.46. 25 3a -32- (c)
(3-iAni noet hyl ) - N- Met hyl - | Hi ndol e- 5- ni ct hanesul phonam de A sol ution of

the product of stage (b) (0.15 @k N nethanol i c ammoni a was hydrogenat ed

over-presg‘ﬁgﬁ ¢ rhodiumon alumna (5% 0.15g) for 18h at room tenperature
and atno . pressure. T.l.c. (F) showed the solution contained

a rmj or @0(r@ré.ﬁgﬁ%efﬁ#@haﬁmetﬂgmﬂﬁ%d#eta-&mgng 13hbganleN oYL - N

met hyl - | =5 exanmple 1.

Exampl e 4 3-(2- Am noet hyl ) - N-net hyl - 1H- i ndol e- 5- net hanesul phonam de To a
Sol ution of the product of exanple 3(b) (0.15g) in dry tetrahydrofuran

(20m) wag)addedibitnizupy &mnlmamzndfs&ﬁd&ﬂ)z-

suspensi on was _
Exces$ lithi um@ﬁup&;ﬂ-ugtma,g&mmiestroyed by addition of ethyl acet@
(5m), followe y a I-On Oof aquéous potassi um carbonate (10mM ; y
sat ur at ed) . 'Wleuqmte(ius dfaghe productliof actemgla I(W)e(mahd(im;q Sol vent
was evaporated under reduced pressure, and the residual oil purified by

col utm chr onat atjetpdwybuklyl *-AH2Dsoigiduke-11h3(2H)-déoreofpoliy) shidiluty do@ice as

an oil (21ng) which was shown by n.mr. and t.l.c. (F) Rf 0.26 to be
i dentical w th exidat@i%e. 43Imdpavesl shjriedde abatdondterpeeatuns ot .0.5h and

Pt

then heated at reflux for lh. The resulting suspension was o’
10 partitioﬁed between water (1) and ethyl acetate (200ml). The

aqueous layer was extracted with more ethyl acetete (3x250ml). .. . .

The oréanic extracts.weré combined, wa#hed with saturated sodium

bicarbonate (to pH7) and dried (MgS0,). Evaporation of the

solvent gave the title compound as a yellow-orange foam (4.5g)

15 which was used in the next stage without further purification.

T.l.c. (C) Rf 0.63 impurities at Rf 0.45 and 0.07.

. (b) Phenylmethyl [2-[5-[[(methylamino)sulphonyl]methyl]-1H-indol-3~ ::}

yllethyllcarbamate
20 ‘A hot solution of the product of stage (a) (4.5g) in ethanol
(70ml1) w;s treated with hydrazine hydrate (2.8ml) and heated at
reflux for 2h. Solvent was evaporated, the residual solid
-sﬁspended in sodium carbonate (2N; 50ml) and tetrahydrofuran (::;

(20ml) and treated with benzyl chloroformate (3.15ml). After :
25

30



25 30 41 -33- Exanple 5 .

3-(2- Am noet hyl ) - N-net hyl - 1Hi ndol e- 5- met hanesul phonanii de (a) o
N- Met hyl - 4-[2- (4-Ni trobutylidene)hydrazi no] | benzenenet hane sulphonagkde.'S
To a solution of the product of exanple 1(b) (1g) in water (20m) § added
4-nitrobutanal (0.5g) and an oil s Aated within a few mnutes. The

resul ting suspension was extracted wth dichl oronet hane (4x20n), the
extracts dried [err] 2hdthéd@agseduscibyeay apdr Ekérhdtedwaithoethylgavetatbe(4xS0hE),
¢compound as a thick 10 oil (1.089) Analysis Found: _

C 45.3;H5.6; N, 17. 3. [theréxtreqtiidrded C,(M§5@, Habd 2olvart EYeporated. i sopropyl
acet ate/ cycl ohexane (3:1) Rf 0.26 15 (b) : _

N Met hyl - 3- (2- ni t r oet [Ghirpmatiagrephyl 4D -geve hahestd tdieosempornd Assa| yalilom fxfemt he
product of stage (a) (29) in chloroform (40n) and pol yphosphate ester

(20¢) was heated underd2reg) whietywag yred indberraxtpstagedwilithoyt| turtheng) and
S im bi carlgonate (8% 20m ). The mixture was stirred at roomtenperature
f or™30 minutés and 20PurificatigRy acted with chloroform (4x50 m). The
organi c extracts were géied(k réﬂ :gg concentrated. The residue was
purified by flash chrdm&t®yr gh @rBf ck 9385) (1) to give the title
conpound as an oil (0.72g) which was used in the next stage w thout further
purification.

o (e) 3-(2-Aminoetby1)-N—methyl-lﬂfindple-S-methanesulphonamideL

‘maleate
10 A solution of the product of sfage (b) (0.85g) in methanol
(10ml) was .hydrogenated over pre-reduced-palladium oxide on
carbon (10%, 300mg) at room temperature and atmospheric pressure
for 6h (uptake of hydrogen 30ml). The catalyst was filtered off
(hyflo) and washed with methanol (100ml). The filtrate was
15 concentrated and the residual white solid (0.56g) purified by
column chromatography (F) to give the tryptamine as a white foam
(0.26g). Part of this (D.13g) in absolute .ethanol (5ml) was
treated with maleic acid (0.052g) and the solvent was

evaporated. The residual oil crystallised from tetrahydrofuran

20 (5ml) with a few.drops of ethanol to give the title compound as
an off—ﬁhite solid, m.p. 150-40 (0.11g).
€::) - Analysis Found: c,50.2; H,5.6; N,10.7;
- C,,H;N30,5-C 1,0, requires: C,50.1; H,5.55 N,10.9%
T.l.c. (F) Rf 0.26

5]

25
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25 T.l.c. (Q R 0.26. Nmr. [err] (triplet [err] 30 -34- (c)
3-(2: Anlnoethyl) N- et hyl -1 Hi ndol c- 5- met hanesul phonam de A sol ution of the
prodﬁ t of stage (b) (0.13g)_.Ln ethyl acetate (5m ) was hydrogenated over
pre-reduced 10% pal | adi um ox?ée on charcoal (0.2g, 50% paste with water)

for 2h, dxempledn hydrogen 5 upt ake (20m) ceased. The catal yst
was renoved b f||trat|on (hyflo) and the filtrate concentrated. The

‘resi due xdZpAminoebhy indi-pe HuH -dHr inded ept-sskberagudphonemidg8s) to give the
title co und (- Whi by t.l.c. (F) Rf 0.26 to be
i denti cal t h 442 ety lbenzenemethanesul -

3-(2- An1noethy| N- net hyl - 1H i ndol e- 5- nethanesulphonanlde (a)
4-12- (4- Chloroﬁﬁﬁ#ﬁﬂﬂ%he)hydra2|no] N- net hyl benzene- nethanesulphonan1de 15 -

LB S Kb RS ol ) LT
veshed i th wateArptserat fimebifLdPetbt 185, & rGRC R nee e tado 0™

04y P Or U RANLPHIC ) B G Bold '(oR; SO RBHEY R 813068 o b

3-(2- Chl or oet hylp) {bHTeld % %«Jtrand%@ PedReBRADSMILRNIAE W5 41 80lhT On Of

t he product from stage 299) In c
off, washed with water (20ml), ether (100m1) -and dried in vacuo

| v
10 at 409 to give the title compound (2.1g) m.p. 124-1259,

(b) 3-(Cyanomethyl)-N-methyl-1H-indole-5-methanesulphonamide

A suspension of the product from stage (a) (0.7g) in
polyphosphate ester (7g) and chlorform (l4ml) was heated at

15 reflux for 5 min. and then poured onto ice. The resulting
suspension was stirred with ice for 20 min., then extracted with
chloroform (4x20ml) end the extract dried. Solvent was then
removed and the.residue purified by column chromatography (G). -

The title compound was obtained as a.reddish semi-solid (D.38g)

20 _ which was impure and was employed directly in. the next stage.

T.l.c. (G) Rf 0.4 with impurities at Rf 0.44 and 0.46.

25
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25 (3m) was added to a solution of polyphosphate ester (2.92g) in
chloroform (2m ), and the yellow solution was heated at reflux for 5Smn.
The resulting brown sol ution was tfl%l}gi nmedi ately poured onto ice (ca 20qg),

carefully diluted with sodi um 30 35- bi carbonate sol ution (8% <t 50m)

until basic,cgnd %U(é-rﬁ@gnﬁ%tr{ﬁ?-: !g-;%gﬁf_i)-%uiﬁgoﬁgls-% hBneslABnOR GG HE € Was
then extracted w <t—extract

was washed with biyi gg1t40A1 3¢ tﬂé';ﬁdad[:@t! ol e&ﬂaeez@mroaw@) iR HPdRoi 91 Ve S
the title conpound crude as a yell ow brown oi 0. 60g) Which was used in
the next step Wl_tW&nwhbbeﬁydﬁu%éﬁaweatd»@a-p&-lreeucéal ThBLAT ot DRt s Rf
0.25, 0.32, mnor products Rf 0.0, 0.05, 0.43 and 0.57. 10 (c)

3- (2- Ami noet hyl ) - Nsgptdwlisg) Hdrnden &tSrétat Bamssral DRO AR skmodpBéridt i on of the
product of stage (b) (0. 689) in methanol (4m) was diluted with ammoni um
h;@xi de5(30n1 ), predsitee STSpens{Fonshéwds the rsatiut ibnabostizined a/ @agér 900 f or
1 n. The mxture was filtered, and the filtrate was evaporated in vacuo
to glve a 15 componyeit! Bfv @326 idenit Edalnad ttaAbat rafp Sd( vaminadihyll Ne-

et hanol (2x30m ) to give a sticky solid (0.46g). This material was purified
by chr omat ogr aphy medhyl-dHgindo lehs-neithamesudpiponemd da prepaedd by etHeomethdd of
(0.036g) shown by t.l.c. (J) Rf 0.23 and n.mr. to be identical with that
of the product of exgmpdg d.1. 20 25

“
10 Example 4

3-(2-Aminoethyl)-N-methyl-1H-indole-5-methanesulphonamide

To a solution of the product of example 3(b) (0.15g) in dry -
tetrahydrofuran (20ml) was added lithium aluminium hydride (0.15g) and
' the resulting suspension was heated at reflux (under a nitrogen

15 atmosphere) for lh. Excess lithium aluminium hydride was destroyed by
addition of ethyl acetate (5ml), followed by addition of aqueous
potassium carbonate (10ml; saturated). The aqueous layer was
extracted with ethanol (10ml). Solvent was evaporated under reduced
pressure, and the residual oil purified by column chromatoyraphy (H) to

20 give the title compound slightly impure as an oil (2lmg) which was

shown by n.m.r. and t.l.c. (F) Rf 0.26 to be identical with a sample

prepared by the method of example 1.

25

ok
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3-(2- Am noet hyl ) - N-net hyl - 1H-i ndol e- 5- net hanesul phonam de,

- 36-

44 Exanmple 7

hydr ochl ori de- To

solution of the tryptam ne fLrge base (0.267g) prepared by the nethod of

anpte 1 in .ethano
t he sol Wxamplevds | ust acidic.

b s

on cooling the title conpound separated as pale cream m cro needl es
(0. 26Q) ,3-fRPAMinDS tRRNCN-detdly) 51 ~indolerd-methanesulphondide H, 6. 1; N, 13. 4. C12
requires C 47.4,H%.0;N,13.8% T.l.c. (J) R 0.3 15 20 25 30

H17N302S. HCl

-37- Exdmll e M-Methel-Aml Rebs-hik yotutybidene) hydraadne Hbba rercnablosiel phonani de,
succinate To a hot solution of the tryptam ne free base (0.2679)

hem -

prepared by t$gpheosmidlesf exanmple 1 in ethanol (3nm) was added a hot

solutgon of

10

15

20

25

30

(b)

To a solution of the product of example 1(b) (lg) in water (20ml)

was added 4-nitrobutanal (0.5g) and an oil séparated within a few

minutes. The resulting suspension was extracted with

dichloromethane (4x20ml), the extracts dried (MgSU“) and the

solvent evaporated in vacuo to give the title compound as a thick
oil (1.08g)

Analysis Found: C,45.3;H,5.63N,17.3.
CIZHIGN“0“5.0.2H20 requires C,45.6;H,5.2;N,l7.7%.

T.l.c. isopropyl acetate/cyclohexane (3:1) Rf 0.26

N-Methyl-3-(2-nitroethyl )-1H-indole-5-methanesulphonamide

A solution of the product of stage (a) (2y) in chloroform (40ml)
and polyphosphate ester (20g) was heated under reflux for 3 min.
and then poured onto ice (50g) and sodium bicarbonate (8%, 20ml).
The mixture was stirred at room temperature for 30 minutes and
extracted with chloroform (4x50 ml). The organic extracts were
dried (Mgéﬂk) and concentrated. The residue was purified by -

flash chromatography (Merck 9385) (I) to yive the title compound

as an oil (0.72g) which was used in the next stage without

further purification.

(3m) was added 3. 1N et hanolic hydrogen chloride until
The yell ow sol ution was heated to boiling and

%



succinic acid (0.059g) in ethanol (3m). On cooling the title conmpound
separated as an off-white powder (0.299), mp. [err]. Analysis Found:
C,51.5;H6.2;N, 12.6. [err] requires34s51.5 H6.2;N,12.9% 10 T.I.c. (J?t‘Rf
0.30 Exanple 9 )

3- (2- Amimoet{ey| ) -N{@pheindetiry h-N} mdthyil Atiotieddl avdt-hattepasylipboaside, conpound
with creatinine, sulphuric acid and water (1:1:1:1.2) 5 (a)

4- Ni t r o- N- ( pheny|Arsohyt dre of ettenproducssefl shevearfibde(Bddazy | imehky) 6cetdte was
added in one portion to a solution of 4- nitrobenzenenet hanesul phonyl
‘chloride (0.6g) itPmd)cwanhydeeyennted SURT)Prerredusgdailiappl kadive gxide anur e.

A white solid precipitated at once. Stirring wag continued for 1lh, solvent
20 was evehsscaekdOada, 98 pestedubth waterd fpm #6e whansupen &ydromsond ),
ether (200m ) and dried, The title cqmpound_was obtained ,as a white solid
((@g) m p. [err'-]RtaKes%?rpmlg eenssd) Jhe ral@lysh aepi wgved i Abttretiehol

En‘ : [E:(r)r ?I V§5aggé%tfilggga[r}é Qtl'njer ef'i%}'g{ei %an%sntggte%f.f ) ei trgsisuceslei 9882%&%{5))&)8’(‘]
s R e R et T T L R
re-reduced 10% pal | adi oxide on chargoal (1 t

'Bressure. Hydrozgg%u—"l?-g-l‘lgier?ag@ as an °’@a§‘ t%hf)'ﬁset?%ho?}r"l ﬂfggrfghcgngﬁ g‘&%%%ad

been absor bed. %qldgﬁiical with the product of example l.
b;

10

Example 6
3-(2-Aminoethyl )-N-methyl-1H-indole-5-methanesulphonamide

(a) 4-[2-(4-Chlorobutylidene)hydrazino]-N-methylbenzene-s

methanesulphonamide

15 A mixture of the product of example 1(b) (0.54g), 4-
chlorobutanal dimethyl acetal (0.30g), water (4ml) and
hydrochloric acid (2N; 2 drops) was stirred at room temperature

.for 1.5h. The ﬁixture was filtered, and the solid was washed
1 with water (20ml), air-dried (1h), and dried overnight in vacuo

20 over phosphorus pentoxide to give the title compound es a cream

solid (0.44g), m.p. 77-79¢ (dec.).

iii}- (b) - 3_(2-Ch1°roethy1)-N-methyl-lﬂrindole-S-methanesulphonamide
. A solution of the product from stage (a) (0.29g) in chloroform -
25 (3ml) was added to a solution of polyphosphate ester (2.92g) in
chloroform (2ml), and the yellow solution was heated at reflux
for Smin. The resulting brown solution was then ‘immediately

poured onto ice {ca 20g), carefully diluted with sodium

30



was filtered of f through Hyf o (Trade Mark), washed with nore nethanol -
(500nl) and the solvent evaporated. The product was obtained as an
off-white solid (3.759), np [err]. A snall sanple (0.15g) was crystallised
fro t et hanol 10 (3m35-and few drops of ether to give the

title conpound ( e
4- Hydr azi no- N—(pﬁml"g%I:'&?a"r']:L § ﬂeur%zléﬁe(r?et’h%gnggmfohuoﬁé%b sic ardogﬁ’rlbrrefjd%tA

thi ck suspensi OHJQ%SO%&E-QW r8i[~ ane (TRl &%}tﬁﬁg)wds tﬁ %xtléctfed with

hydrochloric aci was stlrre [err st a so ution

nitrite (0.99) inhgk6fore Oskdomids amdeﬁh %asme%e o Garfildabx £ 1R el %&é& d

not exceed 00. Stirring was conti nued for 30m n. The resulting suspension

was filtered to rvamVErﬁiea(tmm,naiﬁrdl g5 AP ebbpdratbs A11@6ud Nodgfww |
portions to a solution 20 of stanndus chlori de di hW‘ét‘@'(lB 5g) in

hydrochlSori c aci cthelbitle ebmictind] c¥uiid uaraTgelloh-BFbweilt COUBOGAtWHich Wdie
solid that separated was filtered off and recrystallised fromhot nethand
(100 ) to give tusedt in |thecoextoshep ad thbitt €upttairepufifid8gjorma p. [err]. The
not her liquors afforded a second 25 crop (0.52g). 30 47 -39- (d)
3- (2- Ami noet hyl ) -IN1¢phetdyl m;jdxyIc))m;idﬁenheicﬂfe%zfr;etﬂhm,e-mmor products

sul phonam de, conpound wi th creatinine, sulphuric acid and water A solution
of the product offfsPa@e 0-8p, (1427e5)d 8n874-

o’
10 (c) 3-(2-Aminoethyl)-N-methyl-1H-indole-5-methanesul phonamide

A solution of the product of stage (b) (0.60g) in methanol (4ml)
was diluted with émmoniuﬁ hydroxide (30ml), and the suspension
‘was stirred in an autoclave at 909 for 110min. The mixture was
filtered, and the filtrate was evaporated in vacuo to give a

15 yellow gum, which was azeotroped with sbsolute ethanol (2x30ml)

to give a sticky solid (0.46g). This material was purified by

chromatography - (J) to give the title compound as a pale yellow
oil (0.036g) shown by t.l.c. (3) Rf 0.23 and n.m.r. to be

identical with that of the product of example 1.
20 '

25

30
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.5 o chl orobut anal di net hyl acetal (0.24g) in ethanol (50m ) and water
(10mM) was heated at reflux for 4h. Sol vent was evaporated and the residual
oil purified by colum chronat ography (F) which afforded the tryptam ne
slightly inpure as an oil (0.34g). A second chromatography (K) gave pure
free base as an oil (0.1g) 10 -=36whi ch was taken up in hot ethawlo}
(8m ) and wet er 1n11L nd treated with a solution of creatinine and

sul phuric acid M 0. 15rr1) The salt which crystallised on cooling

was fi [ tered of b tho%‘liglézorrpound

obt ai ned as an ® : - 2 Anal ysi s
Found: C 45 9 H 5.7, N 14.6; [err] requires:
G 45.7; H,5.3; M—%ﬂ,’é& Rf 0.41 20 25 30  -40- Exanple 10

e ' ey S 1 o s
4- @‘xo N-phé@ HY+;%§-J%‘.?€HF%E&1@§.UFIP ﬂﬂ%ﬁgﬁﬂ wsg)aa%leﬁoi f[-lh' Pf’né?\fohc hydrogen

4- r o- N- pheny enenet hanesul'phonam d In e acetate

(400m ) was hydegnfaakashtdl € Bbi NIRRT Add![jEs i BIESSHE yoY Bow Rofut RAURES
10% pal | adi um oxi de on

heated to boiling and on cooling the title compound separated as pale

cresm micro needles (0.26y), m.p. 229-2310C.

b
Analysis Found: -~ C,47.7;H,6.13N,13.4.
10 . '
c12H11N 02$.HCI requires C,47.4;H,6.0;N,13.8%.
T.l.c. (J) Rf 0.3
15
o
20

30



charcoal (1.0g, 50% paste with water) for 4h until hydrogen uptake ceased
(.2. 74Eerr]) Met hanol (400m ) was added, the catal yst 10 filtered
..off, "and the filtrate evaporated in vacuo to give the title conpound as a
white solid (8.98g), mp. [err]. (b)

4- Hydr azi no- N- phenyl benzenenet hane3u+phonam de, hydrochl ori de By a

procedur e gxehbleédls t0 that described in exanple 9(c), the 15
product ot_sl@iaLgE‘(a) (7.49) was diazotised and then reduced with stannous

chloride t3(glAfnbBEN)NEMAPHROINLA nBS] & sLathanbifhroRafile, R~ [e7T]
(fromethanol). (C)

3- ( 2- Am neRbifeteN phenyl - 1H-i ndol e- 5- net hanesul phonam de, 20

conpound W th creatinine, sulphuric acid and water (1:1:1:1) By a procedure =
simlar tdot Baiotdestutiiendof renexeryptaniie freé ruspr cwum Piprepasdy bP)trel. 59)
was co%densed wi th 4-chl orobut anal di nethyl acetal 359) .to give the

t rypt am nenesbodiofoekampléhk in lethawld(3ek)| wesl dddea dmbtnsoahmen Qf et hanol X
(40m ) and water 25 (5m ) and an aqueous sol ution of creatinine
and sul phauccinis dcid:(0.0299) GnYetihenalidl ) Fi [0nr esdlingothe it o @bmsbumdxt ur e
gave the title conmpound as a pale fawn solid (0.3g), mp. [err]. Analysis
Found: separated as an off-white powdier 6(0.5&95),4 ‘me Ny 1478-1![]59&.] requires

C 45.2: H 5.4: N 15.0% 30 T.l.c. (L) Rf 41~ - Exanpl e
11 3-(2- Arﬁ"ﬁbbﬂ?yf?uw-cycl ohexyl - 1H i %RJJ éa%rﬁrr@tiﬂal?eéul phonam de, conpound
with creatlnln uric_acid, and water”éllll (o
N- Oycl dhefupt g o@éﬁz. Hepeeauiresy| Grdnal e 25N, 1 95°

10

]

T.l.c. (3) Rf 0.30

Example 9

3-(2-Aminoethyl)-N-(phenylmethyl)-1H-indole~-5-methanesulphonamide,

compound with creatinine, sulphuric acid and water (1:1:1:1.2)

15 (a) 4-Nitro~N-{phenylmethyl)benzenemethanesulphonamide

Benzylamine (0.8ml) was added in one portion to a solution of 4-

nitrobenzenemethanesulphonyl chloride (0.6g) in dichloromethane

(50ml1) stirred at ambient temperature. A white solid o/
precipitated at once.- Stirring was continued for lh, solvent
20 was evaporated and the residual solid washed with water (100ml),
ether (200ml) and dried. The title compound was obtained as a
_ white solid (0.64g) m.p. 180-1V. A sample (0.2g) was
recrystallised from hot ethanol (5ml) to yive analytically pure .
material as an off-white solid (0.15g), m.p. 182-39. :
25 Y

30



By a procedure sinmlar to that described in exanple 9(a) 4-

ni tr o- benzenenet hanesul phonyl chloride (0.3y) was treated with

cycl ohexylam ne (0.36m) to give the title conmpound (0.25g) mp. [err]
(fromethanol). 10 (b) 4- Am no- N- )éc;l ohexyl benzenenet hanesul phonami %I%
By a procedure simlar to that described in exanple.9(b) the product of

sLage () (6200 NAhoGERAY G Indl i LBR, dlchl B RIPANRR A7) - ™ P
: )

[err] (fromisoplOdpan

N- Cycl ohexyl - 4- hydr azi @gr%q ] ofd
“procedure simlar to tlﬂgtgg esc?‘?ﬁ%ﬂ%ﬁ%@%??@?%g*ﬁ; g‘?%u{{% q‘gF@s/q[ogge
(b) (1.0g) was diazoti h SMOa Bld pSEAYESd QkOs4 |
the title conpound as gggﬂ??gagoﬁhﬁgo p($0. 259),§d% p?‘;d[lg??%l?n %(%g/fe on
pure. T.l.c. (N Rf Qxa%@oaﬁilé‘?at rodm dempédature and pressure. Hydrogen uptake
3- (,2- Ami noet hyl ) - N-cycl ohexyl - 1H-i ndol e- 5- net hanesul phonam de, conpound
' creatinihe, sul phuysi gompliele BNAOWAikr affecl 1111 )haBybeenDbbSt®eEe Tabalyah
ot at described in exanple 9(d) the product of stage (c) (0.19g) was
~condensed w th 4-chl orwdsitfaialer®d of f throwimByilb reidd MADkDORashed Witdshore
chr omat ogr aphed (Kieselgel 9385) (B) to give the tryptam ne as a col ourl ess
glass (0.1g) which wasmetiandldd00mly &nd thexsalveot aexvarordte€dnThegnpduct -
water (1m) and treated with a solution of creatinine and_sul phuric acid
(2M 1:1, 0.15m ). On ¥¢@®obtgimed asmm ehfnghike §944d (3.759), mp 116=7°. A

L small sample (0.15q0) was crystallised fromhot rﬁethanol

10 {3ml) and few drops of ether to give the title compound

(0.1g) mp 117~1189°,

(c) 4-Hydrazino~-N-(phenylmethyl)benzenemethanesulphonamide,

hydrochloride
A thick suépension of the product of stége (b) (3.68g) in conc.
15 hydrochloric acid (50ml) was stirred at -50 whilst a solution of
sodium nitrite (0.99) in water (10ml) was added dropwise so that
temperature did not exceed 00. Stirring was continued for
&_ﬁ 30min. The resulting suspension was filtered to remove starting
material and the filtrate sdded in e few portions to a solution
20 of stannous chloride dihydrate (13.5g) in hydrochloric ecid
(15ml) Qt -209 and warmed to ambient temperature. The solid

that separated was filtered off and recrystallised. from hot

i::) methanol (100ml) to give the title compound as white plates

(0.39g) m.p. 192-1930. The mother liquors afforded a second

.

25 crop (0.52g).
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10

soI4’@ (0.1g.), mp. [err] (dec) after drying in vacue over [err] for
600. ¢ Anal ysi s Found:

conpound was deposited as a pal e creamcol oured crystalline

C44.7, H 6.1,

requires C 44.7; ‘H 6.4; N, 14. 9% [].?3 Exanpl e 12

3- (2-Ani noet hyl ) - NN- di met hyl - 1H- 1|

N, 14.

| Ch at

7; [err]

ol e- 5- net hanesul phonani de,. nal eate. (a)

4- Ani no> N, Nddi net3aybomiiageaat)bregiiehpiminapl fat-28dole-5-methaféls pensi on of
N, N- di et hyl - 4- ni tr ob€énzenenet hanesul phonam de={4.2g) I n net

was hydr ogenat ed sulphorjiingdé Qebinpocndl @3tip alreatlinimep xsulphoric haid Gmd ¢4 at

at nospheric pressure and tenperature.
The catal yst was (lisktbrle@)off (Hyfl o), washed with ethyl

hanol (300m) -

t he solvent evaporated and the title conpound obtained as a cream solid
(3.3g), mp. [errA sobition ofiIhe(pyoduct of stege (c) (0.47y) and 4-
4- Hydr azj no- N, N- di et hyl benzenenet hanesul phonam de, hydrochl
stirred

uspensi cirlarohutensk stimethydimcetalgd0(24g)( 0 Bihapel d5Ael) lepdrwatieiro
acid (35m) and v¥at-er (17m
sodiumnitrite (I

did not exceed 0Q. After, stirri ngrfqr 10m n, the yell ow solu

to a

10

15

20

25

30

the residual oil purified by column chromatography

afforded the tryptamine slightly impure as an oil (

ori de.

Ta a

Hydr ogen upt ake was conplete in Ih.
acetate (400m),

o

(ice-salt bath) was added a sol ution of

t -5
19p3) mswa%@%d( abirefhex fqenfhy r aelvepkaves iexepanated and e

Ei on was added
F) which

0.34g).

A

second chromatography (K) gave pure free base as an oil (0.1g)

which was taken up in hot ethanol (8ml) and water (1ml) and

;_Q

treated with & solution of creatinine and sulphuric acid (1:1, .- -

2N,0.15m1). The salt which crystallised on cooling was filtered

off, dried in vacuo at 600 (16h) and the title compound obtained

as an off-white powder (0.125y), m.p. 230-2310,
Analysis Found: _ : C,45.9;
N,14.6;

18721372
N,14.2%

C..H,.N.O S.C“H7N30.H250“.1.2H20 requires: C,45.7;

T.l.c. (K) Rf 0.41

H,5.7;

H,5.3;

)



sol ution of stannous chloride dihydrate (17g) in conc. hydrochloric acid .
“(40m ) at -10 at such a rate that the 10 tenperature did not exc@g’d
lerr}. Stirring was continued for 1h at roomtenperature, the solid was
collected by filtration, washed w,th ether (500m ) anhd dried in vacuo at
room tenperature. The crude produé (2.959) was crystallised from hot

et hanol (4Dn1%:ahd hanol (20m ) to give the title conpound as a white
solid 15 _Eﬂﬂﬂééng, mp. [err]. (c) :
| -

3- (2- Ami noet hyd ya Ny i gi gﬁl}}m- lLeate, A

'sol ution of t und

di et hyl, acet al; o O ! B3}k (B! dlia Ghe wabQT() -y 1heat ed at refl ux

for I'h 40m n. s under Teduced

pressure. The gd- br&wma&ﬂ-ﬂn&mén%h&mebm%@hmechr_oma_t ography (B)
to,give the tryptam ; this in ethanol

( was tyeated wig f&pI@iﬁ:’hcoﬂfd’-ﬂi(&-ﬂEHtganyqaauidaeﬁemneantphaﬁ@deo a foam

wh was triturated with ether and dried in vacuo at 80 to give the title
conpound as a hygr os@apog),sGhi etHyd. Sédthate AUDOYS) SvabOhyutoyenated at room
C 51.6;H,6.0;N,10.1. [err] requires C 51.4;H5.8;N,10.6% 30 T.1.c.
(F) Rf 0.34. 52 -tehpetdtudBoant: presqurei ownt poe-hetucal 10% @aldadivncoxide on
tryptam ne (0.079) in ethanol:water (8:1, 6nl) was treated with a solution
of charcoal (1.0g, 50% paste with water) for 4h until hydrogen

O

uptake ceased (2.72). Methanol (400ml) was added, the catalyst
10 filtered off, and the filtrate evaporated in vacuo to give the

title compound as a white solid (8.98g), m.p. 180-1820,.

(b) 4-Hydrazino-N~phenylbenzenemethanesulphonamide, hydrochloride

By a procedure similar to that described in example 9(c), the
15 product of stage (a) (7.4g) was diaszotised and then reduced with

stannous chloride to give the title compound as a fawn solid

(2.0g), m.p. 168-1709 (from ethanol).

s
(c) 3—(2-Aminoe£ﬁy15-Neghenyl-lﬁfindole-S-methanesulphonamide,
20 : compound with creatinine, sulphuric acid and wéter (1:1:1:1)
By a pro;edure similar to that described in example 9(d), the
product of stage (b) (0.5g) was.condensed with 4-chlorobutanal
i::) dimethyl acetal (0.25g) to give the tryptamine as an oil. The

oil was dissolved in a hot mixture of ethanol (40ml) end water

m

25 (5ml) and an aqueous solution of creatinine and sulphuric acid
(1:1, 2M; 0.9ml) added. Filtration of the cooled mixture gave

the title compound as a pale fawn solid (0.3g), m.p. 198-2000.

Analysis Found: C,45.6; H,5.4; N,14.8.

C,H,N.0,5.C HN

17H119N30,5.C H, 3U.H250u.H20 requires C,45.2; H,5.4; N,15.0%.

30 T.l.c. (L) Rf 0.4



creatinine and sul phuric.acid (1:1,0.125n1, 2N) added in one portion and on
cool i ng, the title conmpound crystallised as the creatinine sul phate adduct
(85nﬁ)}, mp. 197-1980, dried at, 600. Anal ysis Found: -
C 40.3;H,5.7-N,16.1. [err] Requ'i4r]es C 40.0;H,5.9;N,16.5% Exanple 13 10

3- (2- Aai noEt hﬁli) - ﬁ (2- phenyl et hyl ) - 1Hi ndol e- 5- et hanesul phonam de,

hydr ochl or er hydrate. (a)
4-Nitro-N-¢2 R hyh) Ry - a e simlar
to that dese i)XJ)th X — POOTNAIPAGE,, , i de v

h ?2%0%@%@’% whterl Y13 ZPF](?) to give the

4- Ami no- N- ng phegyé:gllaxg,);tggg;g{ﬁ@% @ggg{%@ggg%ﬁ ma‘e a procedure simlar *
to that describe _ — of stage (a) (7.09)
was hydgogenat edg| t Qs i | t ROY Lkiesolid |,
(6.0g), mp. 123° ?5?'? f@f"é{fq"e?ﬂ%%‘é?)?‘h?é‘?* deScF B H et fe W) @)
4- Hydr azi no- N- ( 2npbiiipbhsdhsms: DRHE80 E5RIND NG EPAO T@TBEE wadStreated with

hydrochl oride. By a procedure simlar to that described in exanmple 9(c) the
product of stagecyblohedglanine (0.35m1) dgivil theduiad éempBung (0Dgsgyt!e
conmpound (3.0g), mp. [err] (fromethanol). 30 - 45 (0)

3- (2- Ami noet hyl ) miNp{ 27BRETR €éfion pthdhdl)dol e- 5-

10 (b) 4-Amino~N-cyclohexylbenzenemethanesulphonamide

By a procedure similar to that described in example 9(b) the
product of stage (a) (6.4g) was hydrogenated to give the title

compound (5.0g), m.p. 141-143° (from isopropanol).

15 (e) N-Cyclohexyl-4-hydrazinobenzenemethanesulphonamide,

hydrochloride

By a procedure similar to that described in example 9(c) the

e

product of stage (b) (1.0g) was diazotised and then reduced with Y,

stannous chloride to give the title compound as a white solid

20 ' (0.25g), m.p. 158-1600, 90% pure. . T.l.c. (N) Rf 0.16.

25

30



met hanesul phonam de, hydrochoride, quarter hydrate. By a procedure simlar uﬂ
to that described in exanple 9(d) the product of stage (c) (2.0g) was
condensed with 4-chl orobutanal 5 di ret hyl acetal (1.0g) and flash
chr emat ogr aphed (Ki esel gel 9385),10 give the tryptanmne as a yellow oil.
The oil was dissolved in nmethanol (10m) acidified with ethanolic hydrogen
chloride (ca 2nl) and diluted with ether (200m ). The ether was decanted
of f the resul tildd gud-(ndminegthxldiNveyol ohewyd -divinsdoherS-motimeesulphpnanide,
Scrat chi ng caused the gumto crystal I|se and the result| ng sol i d was
filtered of f, and driSS9pHY & Qrear i FhE e dahil)

solid (0. 659) mp. [err]. AnaIyS|s Foun 6. 2;
N, 10. 3. [err] requirdY & BEOOSOuLg BZNF\JP% tgofhatgdescribed ip F"%“pltaﬁ(z‘éf l_%e

Ex i
zySYELﬁ éf. G 22§m (prodlgt Nn?* bEade 185 Wbl hag, e cehriniantl ﬂé?ﬁ“ﬁbﬁ%ﬁﬁﬁ?‘w‘i
3'_' - L?ﬁni?ﬁiﬂit<§§aéi"\@§f"ﬁly SPRL 050 s <8R AIPE BB Ul ety

i 5
ol o oot hane (SOt (g0 SIUSKR) Y5l ) bt SHRACSUA, SIRBT0:19)
wat er (3xs50m ), dri e%{&%ﬁr\]‘a '?ﬁ!?%‘ﬂ‘%gﬁoiﬂ’ %”Bo@‘ﬁ&?%x‘%t of ét%a?bi’ 9(9%1%%[&6 Q«?ﬂe‘i

yel l ow solid (5.22g) sanpl e was recrystallised trom ethanol
gbve the title conpoungh1dSand t¥ePELwiE |a0¥‘6ﬂﬁﬁgJ\Q§f cPedi8Ane d?i\ipsu][p‘ﬁhﬂc
et

‘acid (2M, 1:1, 0.15ml). On cooling and scratching the title

10 compound was deposited as a pale cream-coloured crystalline

solid (0.1g), m.p. 218-2219¢.(dec) after drying in vacue over
. . —
Pzﬂ5 for.th at 600, |
Analysis Found: C,44.7; H,6.1; N,14.7;

€, H,sN;0,5-C,H N 0.H,S0, .H .0 requires C,84.7; H,6.4; N,14.9%

15

-

Example 12 _ _
3-(2-Aminoethy1)-N,N-dimethxl-1H-indole-5-methanesulphonamide,

o . - maleate.

(a) 4-Amino-N,N-dimethylbenzenemethanesulphonamide.

20 A suspension of N,N-dimethyl-4-nitrobenzenemethanesulphonamide

(4.2g) in methanol (300ml) was hydrogenated over pre-reduced 10%
F:: . palladium oxide on charcoal (lg) at atmospheric pressure and
temperafure. Hydroyen uptake was complete in lh. The catalyst

was filtered off (Hyflo), washed with ethyl acetate (400ml), the

&

solvent evaporated and the title compound obtained as a cream

solid (3.3g), m.p. 151-20.
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-46- (b) 4- Am no- N- (2- propenyl ) benzenenet hanesul phonam de, hydrochl ori de.
gpin um borohydride (0.37g) in ethanol (120m ) was added dropw se over 30mn
to a stirred solution of the product of stage (a) (5.0g) and stannous

chloride di hydrate (22g) in eth¥hol (400m) 5 at 650 under nitrogen.
After s,tlrrlng at 650 for a further 30mn, the mxture was cooled in an ice
bat h, and!iedd ~Hihe nEhé thagesul fhpdamideg e (40mM, to pH

8) were added, giving a m-lky emul sion. The ethanol was evaporated at
reduced pressur gxﬂhﬂ&é_&hés:odl um hydroxide (I10OrM) was added, and 10
the mxture was _extracted with ethyl acetate (3x250m ). The organic |ayers
wer e washed wi t 0. ap#higged suspangion, pf dhe produst oefe stage g(la\)e(b-zﬂél irow solid -
(4.969). A sanp was di ssolved in ethanol (1.5n] and et hanolic .

hydr ogen chl ori !ﬂ’g"?ta\" %)R/Pc'ﬂ"GPrF)a%gs %?!H-éda'y# Vieher élaﬁ“e %Fef?‘b\&lpf-’aqlﬁl tate
E?Itfgr-gﬁﬁé?nl\kd(gg%gléﬁ;tﬁiﬁ/ze élg.&éjﬂgl%degecI Jh(r;n\'ﬁiﬁliu E)e‘ﬁrlggct:llg')ra él\!.e tzzeo
A |s_izl)l ution of sga pa %?%'t@ (ip‘bgg)“p?ﬂ‘ wg? erg U%errld)m\/\é’g Ctols 2o hrbpwi se to
hydr Liﬂfgrfgsgﬁ?‘gt‘%’%ﬂ‘)‘*ﬁﬁ‘% Ro8 Hign, B8 SH00R, b7y 115D o, oo 0191 i ng was

conti nued at cas[)%ﬂ %!%'ﬁh@us c];lig‘t{gexh ﬂr\ﬁ@é @‘ngPe{ % "?28 t_he cl ear

yellow filtrate was added roman=ice-c j acketed...

droppi ng funnel piarécHibki 0 n f__ (0 drate W
(17.5g) in concg%tﬁat ed . h?/gérééghlkﬁlg ?iigl dg(%ngua} qt:gt%\%egﬁafierr and [err]

over 3 temperature did not exceed 00C. Stirring was continued for lh at

&

room temperature, the solid was collected by filtration, washed
with ether (500ml) and dried in vacuo at room temperature. The

crude product (2.95y) was crystallised from hot ethanol (40ml)

and methanol (20m1) to give the title compound as a white solid

15 (1.69)’ m-p. 155-600

(e) 3-(2-Aminoethy1)-N,N-dimethyl-lH-indole—S-methanesulphonamide,

maleate. o

A solution of the product of stage (b) (lg) and 4;chlorobutana1,

20 dimethyl acetal.(0;7g) in ethanol:water (5:1, SOml) was heated at
reflux fdr 1h 40min. The cooled soldtion was evaporated to
i drydess under reduced pressure. The fed—brqun.residue was _
purified by coldmn chromaﬁogféphy (B) to divé thg tryptamine as {::>.
an oil (0.13g). A solution of fhis in ethanol (sml) was treated ;
25

with malexc acid (0 05&9) and then concentrated to a foam which *
wes triturated with ether and dried in vacuo at 80° to give the

title compound as a hygroscopic solid (0.069).

Analysis Founds: C,51.6;H,6.0;N,10.1.,

013H19N30 S.C H 0 requires C,51.4;H,5.8;N,10.6%.

30 T.l.c. (F) Rf 0.34,



-47- 35mn. After warm ng upto 100 over 15min, the mxture was filtered,:
and the residue was washed with concentrated hydrochlorlc acid (4x5m) and
dry ether (4x30m ) and dried to give the title conpound as a very pale

yel l ow solid-(2.44q), m p. 5 [err], containing 5% inorganic Dd
material . (d) - -44~

3-(2- Am noet hyl ) - N Y. d 5+ I

hydrochl ori de. The gr%o%ogpgﬁr%)r%ekﬁénq ? ot fgg';%%gvaeifuﬁgg Bﬁﬁﬁienre Eoefma))( in

with 4- 10 C%kﬂér&ﬁ”k?f@ (QLFE @!) ﬁ%eiﬁéatée m)aléblﬁtion of

et hanol :water (75m ) W nitrogen for 1.5h. The m xture

was poured into 8% %qu&wﬁna%dlghmmwmueua&;mnsmapdzmmu@émnodmevvas
evaporated off at roomtenperature (vacuum punp). The m xture was extracted

Wth ethyl acetate W@pgﬁ knd6h tbelivgyatie th Bl icomgdund crystalbisedvas the
with brine, dried [err] and evaporateg to grve a brown oil (1.62g). Further
exfTaction ol the agueatfnindyailphaté adauter(@heg),3mdpn N197X980n garileySax 608nd
ev ration gave a further quantity (0.3g) of brown oil. The conbi ned crude
products were purifigdlpyid Faeddschr omat ography 20 C,40.330,0s@}Nydl6. D385,

H to give a pale yell ow foam (0 559) The foam was di ssol ved in absolute
ethanol (2n), and eulgagéﬂﬁg A .rHGlhdwfﬂdﬂeq@a'esm.‘lo.-ﬁrﬂ,P-mléd%d
giving a clear soluti p Ad t i%on et hyl acetate (10m ) foll owed
by dry ether (60nm) gave a v;/mte precipitate, which was triturated with dry
et her. 25 (3x70m ), filtered off and.dried in vacua at room
tenpérature, tExempbedd the title conpound as a powdery white solid
(0.4849), 10 )

3-{2-Aminoethyl)-N-{2-phenylethyl )-1H-indole-5-methanesulphonamide,

hydrochloride quarter hydrate.

(a) 4-Nitro-N-tZ-pheny1ethy1)benzenémethanesulphonamide.

By a procedure similar to that described in example 9(a) 4-

nitrobenzenemethanesulphonyl chloride (6.0g) was condensed with

15 2-phenylethylamine (8ml) to give the title compound as a light
_ brown solid (7.5g), m.p. 101-1030,
W, (b)  4-Amino-N-{2-phenylethyl)benzenemethanesulphonamide.
| By a procedure similar to that described in example 9(b) the
20

~ product of stage (a) (7.0g) was hydrogenated in ethanol to give

the title compound as a white solid (6.0g), m.p. 123-1250 (from

ethanol).

(c) 4-Hyﬂrazino-N—(2-pheny1ethy1)benzenemethanesulphonamide,

% 25 hydrochloride.

By a procedure similar to that described in example 9(c) the

product of stage (b) (4g) was diazotised and reducéd_to give the

title compound (3.0g), m.p. 160-1639 (from ethanol).



mp. ca 90-150 which was dried at [err]. T.l.c. (L) Rf 0.45. Analysis
. Jfound: C 50.7;H5.9;N,12.3. 30 [err] requires C,51.0;H,6.1
QdN12. 7% Exanpl e 15 - 48-
3- (2- Ami noetthyl ) - N- (1 - met hyl et hy#P=| Hi ndol e- 5- net hanesul phonamni de conpound
with naleic acid &2:3) (a
N- ( 1- Met hy(ddt hyA=2zAminoesk

hhdhabndpd e55- By a

i bed

procedure simla ih exaanE'Q(a3 4-nitro-

benzenenet hane fIP-pARSAH PRENSNIOR, hydUochprdde o quarterihydratenyr opyl anine -
(5.63m) to giye the title cq und (4. 14 mp. [err] (fromethanol). 10
(b)  4- Ami no- }g’( 2_RRASRILER RHP g%’nggné}?it aéﬂﬁﬁ?%ﬂé‘nﬁ?‘ﬂ%%g}@ phecedure

im | to that_d i hed, i I b) th f
Pydr ogenat od | 1PEERERET P §8 (eDl tob SeipBRtvish Asshlprutatal 107
(from igsopropa

4- Hydr azi no- N ?@lm)a rr%% yla%%ay]l )(I_%é0 eﬁg?refilﬁgﬂe%f’%%%ﬁ?%q (Hﬁ?‘ﬂé‘ﬁ#o%aaé BQ
d im | tyaat | [ | €49 t duct of st
by was. di azot itoedtle, PAB LHEGhA"H 4 BEGP ol The B g WEoptyed 1A0 e
1.509), 79% i ; sant ] hon. . . . 36. (d
57 (2 A noet hy P RS TAPHEY Sefthnted, wienl Bt B8 yadoderf nldiict (g ° (%)
compound wi th Wl?iﬁndiﬁiiﬂu(e%éaitha\e%&; Y200@1) .t h%@%@ﬂ%%tw%gg d(?t%qﬂ\ggd (S0

(1.5g) and 4-chl orobutanal 2 i met hyl acet al m Xt ur e - of
et hanol (35m ) thedre&ilting gum, and replaced with more dry ether (200ml).

10 Scratching caused the gum to crystallise, and the resulting solid

was filtered off, and dried in vacuo to give the title compound
as a cream solid (0.65g), m.p. 115-1190C.
Analysis Found: C,57.25;H,6.2;N,10.3.
019H23N302$.HCI.0f25H20 requires C,57.33H,6.2;N,10.5%.

15 T.l.c. (J) Rf 0.4.

Example 14
3-(2~-Aminoethyl)-N~-(2-propenyl)-1H-indole-5-methanesulphonamide, R,

hydrochloride.

20 (a) _'4—Nitro—N-(2-gropenyl)benzenemethanesu;phonamide.
4-Nitrophény1ﬁethanésulphonyl chloride (5.0g) was added dropwise
in dry dichloromethane (50ml) to a stirred solution of allylamine
(3.3ml) in dry dichloromethane (50ml) at room temperature under
~nitrogen over 1l5min. Stirriny was continued for 45min. The I
25  mixture wés'washed.with water (3x50ml), dried (MgSD“) and the
solvent evaporated to give a very pale yellow solid (5.22g). A
sample_(D.ZGg) was recrystalliéed from ethanol to give the title

compound as very pale yellow needles (0.182g), m.p. 118-120.50.

30

¥4



(5mM) was heated at [err] for 30 mn. Amonium acetate (0.97g) was added
and the m xture heated at reflux for 4h. The suspensi on 30 -49- was then-
diluted with water (200m) and the solid renoved by filtration. The 5
filtrate was washed with ethyl acetate (3x50m ) and the washi ngs di scarded.
The aqueous | ayer was basified by tkgeaddition of solid potassium carbonate

(30g) and the gi:)(turl;‘-aAlﬁiqo—N-(g-grgééﬂ%(%gﬁlzéﬂﬁkgttgngﬂl!%!Qﬁgrﬁito‘ae5(éﬁiggtiorﬂdg?
extracts were dried

residual oil was ch 2ok\afki 68) (aBdg) ha i +24) ad :
di ssolved in et hanorsg*(ﬁgI ?B el eilgga((?iag ?’73 5%%?’%11?2%& (g58n1w)§vvgg°pgdlggd

and the sol ution regyesdBondnded e 8Eikti@dIboRItIoN e thé PHBdEtTOf 1ékage (a)
Irituration with isopropanol (3x5m ) gave the title conpound as a pale
brown powder (0.21gX500¢) eh@rstannfif!chibsideodidydrate (22g) in ethanolC(&EDm)
H5.9; NB8.6. J[errr] requires C51.2; H5.8, N9.0% T.l.c. (H R 0.30 15
Ex@npl e 16 2- (2- Ani agessH lunddk atitybgdrs- | Afkeresbirmhaate 659 floonafudeher
mal"®at e, hem hydrate conpound with diethyl ether (10:10:5:1) (a)
4- Ami no- N- Et hyl benzS0mimj Hhresintphenes deoldd in an ice Aaib) wndoicerf water
N- et hyl - 4-ni t r obenzenenet hanesul phonam de (4.35g) in warm ethanol (125m)
was added to 10% pal(488alimfoklekedoby ik BodiumOhydipxid® %A8ule dosplp Bt edre
prereduced in ethanol (25m) ' :

added, giving a milky emulsion. The ethanol was evaporated at

reduced pressure, more SN sodium hydroxide (110m;) was added, and
- 10 the mixture was extracted with ethyl écetate (3x250m1). The
organic layers were washed with"brine,.driep (Mgsoq).and-»~-- -
evaporated to give a yellow solid (4.96§). A sample (0.3y) was
dissolved.in ethanol (1.5ml), and ethanolic hydrogen chloride (ca
3M, 0.6ml) was added giving a pale yellow precipitate which was
15 filtered off and dried in vacuo at 450, to give the title

compound as pale yeliow crystals (0.239g), m.p. 153.5-1550,

N (¢)  4-Hydrazino-N-(2-propenyl)benzenemethanesulphonamide,

hydrochloride.

20 A solution of sodium nitrite (1.06g) in water (2.5ml) was added

dropwise to a stirred suspension of the product from stage (b)
(3.59) in SN hydrochloric acid (28ml) between -89 and -39 under
{::) - nitrogen and stirring wes continued at ca -30 for 80min. The
| mixture was filtered,-aﬁa the clear yellow filtrate was added *
= 25 dropwise from an'icé-cobied, Jacketed dropping funnel to a

stirred solution of stannous chloride dihydrate (17.5g) in

concentrated hydrochloric acid (17.5ml) between -29 and +10 over

30



and hydrogenated at atnospheric pressure. Hydrogen uptake (1400m ) ceased
r 20 mnutes. The suspension was filtered 25 and the catal yst
s washed with nethanol (100m ) and ethanol (100m ). Evaporation of the
conbined filtrate and washi ngs pfdduced a grey solid (2.0g) which was
crystaklised fr op a 2 ob e l.e, co nd as
| ShiFOPR QQLM% ﬁe” 189 BER T 2pld Wik SATORY

creammicro needles '(1.48qg

N- Et hyl - 4- hyd h d it
NI i, sl 43R0 A e W0 S 901 U 111

i n water to a stirred suspension at [err] of -

the finely grounsiafmduﬁc Qiu&t@&smiﬁ)ane?méﬁ@mw @B wAk egtiBydepchl oric |
acid (30m) keeping the . tenperatur'e below [err]. The resulting

mxture was stigi@él the ﬁma] caB%ouikénadﬁa Y pahevvema»d%dxaommgbd"{ﬁrr] ?
stirred solutlon of std 2g) in concentrated hydroc loric
acid (38m) keensmgwslne Sontdining bglgw;-@@mclemtenal. After allow ng the Q
mxture to warmup to roomtenperature over a peri-od of 1h, the suspensi.

was filtered and the solid washed with ether to give the t|tIe conmpound as

a white solid (2.06g), mp. 169-1700. 15 (c)

3- (2- Ani nogahy | B-te-cAnliyb Fo

hem hydr at e conpoun y :T0:5:1) A solution of the
product of stagéyéiychloridebg) and 4- chl or obut anal di net hyl acetal (O. 244g)

in ethanol -water (5:1) (20m) was stirred at 500 for 40m n. Ammoni um o
acetate (0.73943he product from stage (c) (1.5g) was heated under reflux with 4- ‘u/

10 " chlorobutanol dimethyl acetal (0.83g) in S.l_ethanol.water (75ml)
| With'stirring uhder nitroyen for 1.5h. The mixture was poured
into 8% aqueous sodium bicarbonate (25ml), and the ethanol was
evaporated of f at room temperature (vacuum pump). The mixture
was extracted with ethyl acetate (4x40ml) and the orgaoic layers
15 were washed with brine, dried (MgSO“) and evaporated to give a
brown oil.(1.6Zg). Further extraction of the aqueous layers with
butanone (3x40ml), drying (Mgs0,,) and evaporafion gave a further
quantity (0.3g) of brown oil.
The combioed crude prodoots were purified by flash chromatography
20 (Kieselgel 9385, H) to give a pale yellow foam (0.55g). The foam
was dissolved in absolute ethanoi (2ml), and ethanolic hydrogyen |
chloride (ca 3M, 0.6ml) was added oiving a olear solution (pH 3).
Addition of ethyl acetate (lﬁml) followed by dry ether (60ml) {:) '

ow

gave a wh1te prec1pitate, whlch was triturated with dry ether ’
25 (3x70m1), filtered off end dried in vacua at room temperature, to

present the title compound as a powdery whlte solld (0 484q),

m.p. ca 90-150° which was dried at 750,
" T.l.c. (L) Rf Q.45.

Analysis Found: _ C,50.7;H,5.93N,12.3.

51.0;H,6.1;N,12.7%.
30 | CI“H19N302$ .HC1l requires C,51.



20 was added and then the pH of the solution adjusted to pH 4 %y
hydrochl oric acid. The resultant solution was heated under reflux for §1 R
The pale brown mxture was diluted water (200m) and washed with 25
ethyl acetate (3xIOOM ). The aqueous solution was basified with potassium
carbonate (solid) and then extract gq with ethyl acetate (4x10OOmM).
Subsequent “evaExamplensof the dri é [err] organic extracts yielded a brown
foam (0.38g) which was purified by chromatography (N) to give the
tryptamine as B-§al-Amivoetiyl)un:-methylettpl J4B85idole-5-nethanesulphar@mide on
O0f the base (0.1435g, 1 n nethanol (2m) was treated with naleic acid
(0. 05916g) in mmompauwred wiBmimaleBuleéduid)evaporation of the clear solution
ynder reduced pressure gave a pale brown gumwhich was triturated with
anhydrous di et d) et¥rdl~-Hethylethylt)-4+ni trpbénzebemethapesuiphosanider eam powder
(Og), mgs [err] T.l.c. (H Rf 0.4 Analysis Found:
» N,

C, §0.}1; H, 5. 9. 4; Byejer proqedus® similer do1they described gincexepnle 2(@) 4-nitro-
3- ("2 Am noet hyl ) -1 H i ndol e- 5- net hanesul phonan de r}ydrochl oride. (a)
4- Ani nobenzenenet harkenFepepathanerulphonyls shlpnige bry) wes reacted with

4-ni trobenzenenet hanesul phonani de, (7 g) and 5% pal | adi um oxi de on
charcoal (1.4q) in e’cWBPY)("I‘.lﬂe[(esrP?'ﬂll])\/vég giye thg&&ﬁ&&?&g&&ﬁiﬁ-la‘w)r oom
tenperature and pressure Thesrgaction was,termnated after 2.5 [err] of
hydrogen had been ab"é‘cﬂ’béﬁs'alggot gon Sthanol).

—

10 (b) 4-Amino~N-(l-methylethyl)benzenemethanesulphonamide
By a procedure similar to that described in example 9(b) the
product of stage (a) was hydrogenated in ethanol to give the

title compound (2.45g) m.p. 105-107 (from isopropanol)

15 (¢) 4-Hydrazino-N-(l-methylethyl)benzenemethanesulphonamide,

hydrochloride

By a procedure similar to that described in example 9(c) the
o ' product of stage (b) was diazotised and reduced to give the title
compound as a white powder (1.5g), 79% pure by periodate
20 titration. T.l.c. (A) Rf 0.36.

(d) 3-(2-Aminoethlx)-n-(1-methylethy1)-1g—1nd01e-5-_

{::} T methanesulphonamide compound with maleic acid (2:3)
| | A mixture of the product of stage (¢) (1.5g) and 4-chlorobutanal
E 25 dimethyl acetal (0;79) in a mixture of ethanol (35ml) and water
(5m1) was heated at 500 for 30 min. Ammonium acetate (0.97g) was

added and the mixture heated at reflux for 4h. The suspension

30



catal yst was renoved by filtration. The filtrate was concentrated to gi ve
t hey ‘Eltl e conpound as a solid (4.72g). Re- crystallisation of a sanple’
from et hanol gave anal ytically_ g re 20 material mp. [err]

(bubbl es). (b) 4- Hydr azi nobenzenenet hanesul phonam de hydrochl oride. A
soluton of SodelMftnl bijtddlnidifhatér @bGALY Lﬂg*ehf\ﬂféén%dqsﬁo dropwi se w th

stirring over a period of 10mn to a paste of s u’ét of

stage (a) (3. quntfht%ac TH&YF‘iRQQ'tQWa% asgxsiaa( é;é»rﬂe)thﬁ e@eE&e[ %I‘flom)The -

m xture was chilled to -5 and added in |ons over

10min to a vi gehauaiey wabhiriged dssdadedn qhe saﬁl;buas 4k P e 6531(?29& .
sodi um acetate (5g) in water (40m) at O to -5. After 20mn the m ture was

al | owed to war khé Caddi®ibi QifpebﬁideﬁtQAQﬂJN&&BH&&’@Q)B?F'&nBeﬁ{eeﬂlﬁiurLerr] S
for Ih. The 5 solution was filtered and aciditied with conc
hydrochl ori c aextirg¢ctednwttaredhylkaicetiatas (8€51 )anthel BLtradls SwereNEried
hydrochloric acid (28m) was added. The sol ution was then chilled and th
title conpound (Nepsl At end avaporatednusdsri decthemSg:)assum.chTha&essaﬁhn Bil he
next stage w thout further purification. 10 T.1.c. nethanol -et hyl
acetate, (|:4)wRs Q]u@mat)ogrephetmcﬁﬂ)) arqd;)the tryptamine (0. Zg) was dissolved
3-[2-(1, 3-Di hydro-1, 3-di pxo-2H-i soi ndol - a/s)eth yl]-1Hindol e-5-

“met hanesul phondfhi ﬂ@‘a“Alrﬁ%IQI emﬁilelc acid (78.5mg) in ethanol (5ml) was added

2- (4, 4-diet hoxybut 1H-| SOi ndol e-1, 3(2H) - di one 15 (0.589g), the-
product of sta§8d( ulion educs O/g RGEEoRES S8 BV, e palg bEOWR umas warmd

to gi a yell I on I ¢ch was
9 Y& y ?rl ura %on u£@2 gsopropangl QBxSml) gave the title compound as a

v

pale brown powder (0.21g) m.p. 150-1520,

Analysis Found: ' c,50.9; H,5.9; N,B.6.
CIMH21N3025 1. 50»”»"» requires C,51.2; H,5.8; N,9.0%.
T.l.c. (H) Rf 0.30

15
Example 16.
3-(2—Am1noethyl)-N-ethyl-lH-lndole-S-methanesulphonamlde, maleateL
_ hemihydrate compound with dlethyl ether (10:10:5:1) e
(a) 4-Am1no-N-Ethylbenzenemethanesulphonamlde bt
20 A solution of N-ethyl-4—n1trobenzenemethanesulphonamlde (4.35g)
in warm ethanol (125ml) was added to 10% palladium oxide on
carbon (0.75g, 50% aqueous paste) prereduced in ethanol (25ml)
i and hydrogenated.at atmospheric pressure. Hydrogen uptake _(:)
(1400m1) ceased aftér 20 minutes. The.suspensioh_was filtered . ; E
25 and the catalyst wés washed with methanol (100ml) and ethanol

(100ml). Evaporation of the combined filtrate and washings
produced a grey solid (2.0g) which was crystallised from

isoprpopanol (120ml) to present the title compound as cream micro

needles (1.48g), m.p. 161-1640,

30



boiled in an atnosphere of nitrogen for 2h. The mixture was cool ed” and 58.
extracted with ethyl acetate (5x25m ). The extracts were washed w th water-
(3x30m ), dried_[err] and concentrated 20 to a gum which on
trituration with ether gave a crearrl%&_li d (0.57g). This was chronat ographed
eluting with ethyl acetate to give the product as a gum which solidified on
trituratidn Wih el+Ethyl-GdhysrazinebemdentiettGoesylphonbsisiebbyidifachherislet one
onto a PLC plate (Merck Kieselgel 60 F254, 20x20cn) and el uted tw ce 25

wi th ethyl acet at eSoditimohkbedite (1L01) .in Watempddamlhoes cshnndy jardstedt b &f r om
“the stationery phase by Soxhlet extraction with ether for a day. Renpval of
st he solvent gave astinmedhsugpeosian st urdd phrthei fEnediyhyroundepraducyofc stage

title conpound as creamsolid, mp. [er

_ a : r] (32ng). 30, ,-53- - ,(dz
- (2- Ami noet hyl ) - 1£p) rféoﬂ@Q)SiMQﬁGﬁe§tﬁtﬁHo’]M1¥Pa onig aeich( 8Pnldekeapiny the
product of _.stage (c) (0.3g) was taken up i-n a . sol ution of nethylam ne |
et/hanol  (38% 8n1)t?W%a&@%b&i%P%yeliwgﬁHlﬁﬁ?%d“ 'i"&%"\ﬁﬁss%é'ﬁ?daﬁrl F gm
tewgferat ure for 3h. Sol vent was renpved, 5 | n vacug.and, t he r.esi dual
gum was r e- evapor af 88 tih: etthﬁﬁrﬁ}l"u?’b&ﬂ‘?f’?,mt %ﬁ%%&%%ﬁ%ﬁ’%?ﬂg%t O (B )
and filtered. The {iltrate was, treat W, t h et her eal d | or:i de and
diluted with ethyl ® %‘HPé‘Peg’tlé’GM"j .ﬁg'%r?m)“ s%ﬂ"Fﬁ“%”é‘%S?gﬁlyé’(rﬁswéhgm%“rsm
absorbed from neth [Ye) P | \ - Kpesel gel 60, 10

20x20cm and el ut egglenr"nl)eF%‘g’?ﬁgcgﬂ%aggﬁgigérwg%%ﬁo -Wat er - 0. 88 anmmoni a

(2{;}5: 8:2). The sul phonam de was extracted fromthe

10 After allowing the mixture to warm up-to.room temperature over a
period of lh, the suspension was filtered and the solid washed-. .

with ether to give the title cbmggund as a white solid (2.06g),

m-p L] 169"‘1700 .

15 (¢c) 3-(2-Aminoethyl)-N-ethyl-lH-indole-5-methanesulphonamide maleate

hemihydrate compound with diethylether (10:10:5:1)

A solution of the product of stage (b) (0.425g) end 4-
chlorobutanal dimethyl acetal (0.244qg) in ethanol-water (5:1)
(iOml) wae stirred at 500 for 40min. Ammonium acetate (0.7394g)
20 was added and then the pH of the solution edjusted to pH 4 by
hydrochlo;ic acid. Thelresultant solution was heated under

reflux for 2Zh.:

The pale brown mixture was diluted water (200ml) and washed with
25 ‘ethyl acetaté (3x100ml). The équeous solution was basified with
potassium carbonate (solid) and then extracted with ethyl acetate
(4x100ml). Subsequent evaporation of the dried (Mésu“) organic
~ extracts yielded a brown foam (0.38g) which was purified by

chromatography (N) to yive the tryptamine as a pale brown yum

30 (0.1435g).



§@ationery phase w th nmet hanol (6xICh1)f The net hanol solution was filtered
nd.concentrated to a gum This was taken up into ethyl acetate and
filtered to renove silica and thﬁgotreated with 15 et her eal

hydrogen chloride. The title compound separated as a creamsolid (25ng),

equi t oo & SREtan E g obaeg 530, 4y mﬁ*wa?&‘?‘?z@a“gfsaﬁis%tle%s?ﬁ*"elr g y
2,2/ IR sk 1594y S AANERA RARDTEY S Skl
01 UL 1 O Qhe! Bredh” QAR wikd ichd fhiskelre I £ 114 HoRT R Iiethe ©

(0.72m) in ethanol (80 and ethyl acetate (2 was heated at reflux
for 2h. TRhasntXitwrStéPwi B0 UnAfldbcus’ 8ORNFY ethed’ts Phesb@TRAE ALi41g and the
resulting yellow solid filtered off. The filtrate was washed wth saturated

pot assi SIMcoRpOsHALS & 2réfil fowdePA0S0PYRNm. gvans9alged and the crude free
base which was identical with the product of exanple 17(d) was used in thad

next 5 Tstep. I hREto Burt her purification. A suspension of the base in
di lute sodi um carbonate (2N, 50m ) was treated with benzyl chloroformate
(1m ) and Asmlysisd Fatnd:oom C,50.1;H,5.8;N,9.4;

813H19N3025.C“HQOhO.SHZD.D.;C“HIuU_ C,50.5;H,6.1;N,10.2%

10 Example 17

3-(2-Aminoethyl )-1H-indole-5-methanesulphonamide, hydrochloride.

(a) 4-Aminobenzenemethanesulphonamide.

A éuspension of 4-nitrobenzenemethanesulphonamide (7.1lg) and 5%

palladium oxide on charcoal (1l.4g) in ethanol (1.1%) was

15 hydrogenated at room temperature and pressure. The reaction was
terminated after 2.51 of_hydrdgen'had been absorbed and the
catalyst was removed by filtration. The filtrate was

concentrated to give the title compound es a solid (4.72g). Re- =

crystallisation of a sample from ethanol gave analytically pure

20 material m.p. 1669 (bubbles).

(b) 4-Hydrazinobenzenemethanesulphonamide hydrochloride.

" A solution of sodium nitrite (1.12g9) in water (10ml) was added '(:> .

dropwise with stirring over a period of 10min to a paste of the T
25 | product of stage (a) (3.0g) in conc. hydrochloric acid (4.8ml)

at 0 to -5% The mixture was chilled to -5 and added in
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tenperature for 1h. The resulting suspension was extracted with ethyl
acetate (4x30n), the organic |layer dried (MySO4), solvent 10
.evaporated and the crude product, a black oil, (1.7g) was purified by _
col um chr omat ography (M to give ab2eil (0.6g). Crystallisation from
chl orof orm (40m ) gave the title conpound as a white solid (0.4g) mp.
[err]. 15 (b) 3-porttona@eelbyIOpia Ha @adeigorbusit ishivred pélartion df, soddumat e
The product of stage (a) (0.14g) was hydrogenated in nmethanol (IOx) over
prereduced 10% pal [ssdphiteoXBed@2ain andrasgiut @cebepe (Ag) |inhyekergésOnldt akd to
“ceased. The catalyst was renoved by filtration and the filtrate
.concentrated. The roJ.duAftens20min the mixpyure wpepligwed tonwamsgtapepm(F) to
give the tryptamne as an oil (0.057g) which was treated with maleic acid
€0.026g) in ethanol temparaturadoyan Ahnend pasithen hnatedat \43-837afex dhed Higd
the resi du? oil crystallised from absol ute ethanol he title

" .
c@ound ag a | i ghtSaubien 8si Gﬂ(tﬁ.’-'%g’}‘dn‘?‘iid’-fb‘?dr ]"‘.it'(ZEzf“"?:' t ?‘Yg;hé/f%ﬁ?&}% acid
ﬁ o T ¢ (L ni] sid hested gf 8b2650 éegwegre W CSne Chydioeh1bbie 2
3-[2-( Met hyl am hvl }5 i ndol e-,5- h ' | 3,

4 [ 2- (3- Cyanopr opyl 1HEn 63 TRAr 267 MBPEEN JE KRG TR HoRa AL 3 Bre
suspensi on of the pi%qqucéo@fouﬁé%ég%geg)P% té Qe )sg!_l{'d R2.15g), whBrChad 2Lkl

was stirred at roo 1on o
N in the next stage without further purification.

10 " T.l.c. methanol-ethyl acetate, (1:4) Rf 0.6, 0.9 (minor).

(e) 3-[2-(1,3-Dihydro-1,3-dioxc-2H-isoindol-2-y1)ethyl]-1H-indole-5-

methanesulphonémide.

A mixture of 2-(4,4-diethoxybutyl)-1lH-isoindole-1,3(2H)~dione

15 (0.58g), the product of stage (b) (0.51g) and 50% aqueous acetic.
acid (20ml) was warmed to give a yellow solution which was then
boiled in an atmosphere of nitrogen forIZh. - The mixture was
cooied and extracted with ethyl acetate (5x25ml). The extracts
were washed with water (3x30ml), dried (NaZSDu) and concentrated

20 - to a gum which on trituration with ether gave a cream solid
(0.57q). -This was chromatographed eluting with ethyl acetate to
give the product as a gum which éolidified on trituration with

x::} "~ 7 ether. This material (0.29g) was absorbed from acetone onto a

T : PLC plate .(Merck Kieselgel 60 F254, 20x20cm) and eluted twice

25 with ethyl acetate;éyclohexane (1:1). The pure indole was
isolated from fhé stationery phase by Soxhlet.extraction with
ether for a day. Removal of the solvent gave a guﬁ which on

trituration with ethyl acetate gave the title compound as a cream

solid, m.p. 186-1880 (32mg).
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cyanopropanal di nmethyl acetal (0.26g) in nethanol (1m ) was added foll owed
by addition of hydrochloric acid (2N, 5 drops). Stirring was continued for
i§%. The resulting off-white solid was filtered off and dried in vacuo at
200 to give the title conmpound 1G6-53= (0.31g), mp. [err]. (b)

3- (Cyamonetdy! ) 31&4’%@4%%_"?1 Nﬂm&ﬁﬂéw-ﬂhﬁu%d&ﬂ@oﬁﬁi&n,Sﬁﬂf_roeﬁl&ﬁ%e.
product of stage 0 pol yphosphat e ester g) 1nc orm
(60mM ) was heat ¥8e giroteit Wf étxgeloe) n(ol3y) was tauéaeuppnuﬁaedomtienldie and
extracted with chloroform (4x20m ). The conbi ned organic extracts were
dried, the sol veethyleapme dneetrmndlt (38%, c8mil ) itogyiie apeldairi gelloy solution
chromat ography (G to give the title conpound as a yellow solid (O 329g),
mp. [err]. 20 wlich was kept at room temperature for 3h. Solvent was removed
3-[2-(Met hyl am no) et hyl ] -1 Hi ndol e- 5- net hanesul phonani de, mal eate. A

sol uti of of theiprvabyotand theaxpsidvyl (@movap rerevapionated ovibiptethphoed ne O
.(20m ; 30% w w) ,was. hydrogenat ed over pre- reduced 10% pal | adi um oxi de on
charcoal (0. 4g) (248m1d), stena alkes, vp pins imethenply£5ml) and 8‘(%&?@1 (Fogr ) at

roomterrperature and at.nospheric pressure for 3h. The catal yst was renoved
by filtration (Fjttratearss ttﬁea*fqdl i & etberRadn by dtasent ghlarigh [andygilutedsg.

Chr omat ogr aphy ( a 0 ave base as_a white solld 0.189).
This was di ssol V[g%!‘ e?fgﬁgta)‘@g d%’&'*im; Py asetid, eeBArated phish ek g o
(0 19) i n ethangl(3al) ¥as.200ed) Seo o pL AThDE (oA cLBRRIEES Unti 1 3

cl oudy sol ution
10 20x20cm) and eluted in ethyl acetate—1soprapanol—water-0.88

ammonia (25:15:8:2). The sulphonamide was extracted from the
stationery phase with methanol (6x10ml). The methanol solution
was filtered and concentrated to a yum. This was teken up into

ethyl acetate and filtered to remove silica and then treated with

15 ethereal hydrogen chloride. The title compound separated as a
cream solid (25mg), m.p. 237-239Y (dec.).
Analysis Found: C,45.53H,5.63N,13.5.
cll 15N 2S.HCI requires C,45.6;H,5.6;N,14.5%.
T.l.c. (L) Rf 0.37.

20

Example 18

3-(2-Aminoeth 1)-IH;indole-S-methanesul honamide, maleate
(a) - Phenylmethyl;Lg:LS-[(aminosulphonyl)methyllflﬂ-indol-S-yl]ethyll {:}

carbamate | _ ' '
25 A solution of the product of example 17 (c) (1. 38y) and hydrazine
hydrate (o. 72m1) in ethanol (80m1) and ethyl acetate (20ml) was

heated at reflux for 2h. The mixture was cooled to room

30
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cooling the title conpound deposited as a cream powder (75ng), mp. [err].
Anal ysi s Found: C,50.0H 5.4;N,10.8. [err] requires C, 50.4;
"H,5.0;N,11. 0% 10 - T.l.c. (0) Rf 0.27. Exanple 20

3-[2- (Et hyl am no) et hyl ] - 1Hi ndol e- 5- sgkanesul phonam de, hydrochl ori de,
hem hydr ate, conmpound with-ethanol (5:5:2.5:1) 15 A solution of the
product of exanpl e teopesaturesand the reswdhiny yeblaw pahichéiltuen; off30mitg was
hydr ogenat ed over pr.e-reduced | 0% pal | adi um oxi de on charcoal (0.49, _50%
aqueous paste) in disRete maenwsshsﬂ W%W?%E?%PBF%SS&HB %&%@M@er@émml)-

pressure overnight. The cat Itra I on and the
filtrate concentratt§ PBLIVER é"ap(?lr?a’(‘{) ”8 ﬁﬁ‘f%g’f’ﬁ‘bﬁé’l_%%)"%ave t he
ree base as a foam (0,2 | uti o f het ne g

gbsol ute et hanol %Pf‘%‘ﬂﬂ ﬁ@?&&ﬁoﬁ’“ﬁaﬁ% rt\ﬁégm l\?@a %H’SE h%fh&F? next
hydr ogen clg ori de (| g (.(20nm) was added and the

r ting suspensi ongﬁaw& (5’1“’[Q }urttﬁﬁg J’f‘ﬁg‘%ﬁg@%‘r night. The title conmpound

| t d off 2 t :
o 1 6a 33 giSpasiph' G RASCe( I 23Ut Bus P pbyoriy) VA SBuY
Rf 0.48. 30 65 'JZQ treatéﬁxafﬁﬂ BefZyl chloroformate (1ml) and stirred at room

temperature for lh. The resulting suspension was extracted with

(o)
ne

o _ ethyl acetate (4x30ml), the organic layer dried (MgSO,), solvent
. 10 evaporated and the crude product, a black oil, (1.7g) was
purified by column chromatography (M) to give an oil (0.6g).

Crystallisation from chloroform (40ml) gave the title compound as

a white solid (0.4g) m.p. 74-75Y,

15 (b) 3-(2—Aminoethyl)-lﬂrindole—5-methanesu1phonamide, meleate
The product of stage (a) (0.l4g) was hydrogenated in methanol
(10ml) over prereduced 10% palladium oxide on carbon (0.08g)
until hydrogen upteke ceased. The catalyst was removed by
filtration and the filtrate concentrated. The residue was

20 purified by chromatdgraphy (F) to give the tryptamine as an oil

(0.057g) thch was treated with maleic acid (0.026g) in ethanol

(5ml) and methanol {lml). Solvent was evaporated and the

‘::}- " residual oil crystallised from absolute ethanol (2ml) to give the

title compound as a light brown solid (0.03g) m.p. 174-1750,

25 Analysis Found: . C,48.65 H,5.2; N,10.7.

311"15" 025.C“H“0” requires C,48.8; H,5.2; N,11.4%.

T.l.c. (L) Rf 0.37
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.3-[2-(D et hyl am no) et hyl ] - 1H i ndol e- 5- met hanesul phonam de, hydrochl ori de,

compgund wi th isopropanol (10:10:1.5) A solution of the product of exanpl e

=19 ((Bb) (O 2) in nethanolic 5 di me%gxl amne (1:1- 20m ) was hydrogenat ed
over pre-reduced 10% pal | adi um oxrde on charcoal (0.4g, 50% aqueous paste)

I n et h.anoIExg,{,%ﬁ Joat room tenperature and at nmospheri c pressure for 5h. The
cat al yst d. by f||trat|on (hyflo) and the f||trate was

concentrat ad iqM’éQh ; éﬂe;a”ﬂ\ﬁ%a@ a 10

white foamTUI60

col d sol uti@y (iegzbes aﬁ$ 11«@.@) zwo]b%ﬁ@ércaa@e%ne(sﬂ Qon(amm.sl pH4) .
and the title conpound was prectprtated as a

237-239. Anal ysip tEQbI{‘dauﬁFensxon of the product of Gxéhﬁ)l% 1HE: %o ﬁg}zirﬁ 15 ®
[err]. requires C, 49.4; 6.5 N, 12.9% T.I. .(B)Rf023Exarrpe2

N- Met hyls 3- [ 2- ( waitly| éamddoys layiiretHat nebomet émpees biavec and pheORIEIdR, of2G-
conpound with maleic acid and et hanol (10:10:1) A solution-of the productO
of exanple 2(b) dy@néppopanalirdimethylalapeltalf (P a26¢)2dminethasoladdiiel) was aadded
suspensi on of -lithium alum nium hydride (0.99) in dry tetrahydrofuran

(100n ) and heatfedlowed Dy edditdon of. hidrochderic anid (2¥pensiropsuas cool ed,
treated with a saturated solution of potassium 25 carbonate (ice cooli ng)
extracted with rﬁétlhaimﬂ V‘@ngmﬁl)\ll%dﬂt hih-exTheageselhipgnofifawbite Bhbid e@adual

oi | was purlfled by columm 30 66
fil ered off and dried in vacuo at 200 to give the title compound \_J

10 (0.31g), m.p. 175-1760.

(b) 3-(Cyanomethyl)-1H-indole-5-methanesulphonamide.

A suspension of the product of staye (a) (3.1g) and polyphosphate
ester (30g) in chloroform (60ml) was heated at reflux for 10min

15 then poured onto ice and extracted with chloroform (4x20ml). The
combined organic extracts were dried, the solvent evaporated and
the resulting oil purified by chromatography (G) to give the
title compound as‘a yellow solid (0.32g), ﬁ.p. 184-1859,

20 (c) 3-[2-(Methylamino)ethyl]-1H-indole-5-methanesulphonamide,

maleate. _'
A solution of the product of stage (b) (0.21g) in ethanolic

~ methylamine (20ml; 30% w/w) wes hydrogenated over pre-reduced 10% {:} |

L)

palladium oxide on charcoal (0.4g) (as a 50% aqueous paste) in ‘
25 ethanol_(lﬂml) at room temperature and atmospheric pressﬁre for
3h. The catalyst was removed by filtrstion (Hyflo) end the

filtrate concentrated to an oil.
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-58- - chromat ography (K) to give the tryptamne as an oil (0.379). This
was di ssolved in absolute ethanol (5m) and treated with ethanolic naleh54
~acid .(0.5M 2.6m ). A sticky precipitate separated. Methanol was added
dropwi se until a clear solution resylted which was then 5 concentrated
under reduced pressure to approx. 1 and the title conpound crystallised

as an of f =whi te solchgdomdtogsdphyt IN) [sRE" {0) QAP AheSFie@Ubste as a white solid
C 51.0; H5.8 NOI. [err] réquires C51.4; H5.9; N 10.45% T.l.c. (K K

'0.32 10 Exanple 23(0.18g). This was dissolved in hot ethanol (10ml) and a solution
*N- Met hyl - 3-[ 2- (net hyl am no) et hyl ] -1 H i ndol e- 5- net hanesul phonam de (a)

3- (2- Chl or oet hyl ) - fmadledl- ddid K0Al)- In nethhasle (Bhphoasnadbed. A sol ution of
"the product of exanple 6(a) (0.259) in chloroform 15 (3m) was
“added to a solution of pol yphosphate ester (2.5g) in chloroform(2m) and
the solution was heated under reflux with stirring for 5mn. The solution
betame dar R yel | owEther idOmlhaevas caxddedduntiid potkosdy cvlotiare reggidedandn

C roform (5m ) and stirred. The aqueous phase was brought to pH 8 by the
addition 20 ' O@plymjitbmkﬁ.t_éammmm&lgﬂoqiw@dmgmpeeqnayewdmawmg).
col l ected. The aqueous_ | ayer was extracted with chl orof orm (4x20m ) and
the extracts dried "-@rr333- val of the solvent in vacuo gave the crude

3-chloroethyl indole as a Light brown viscous oil_ (0.6 whi ch was used
in the next experi MO8ty FBIRD%f urt her 25 cﬁu'“”’“ﬁtﬁﬁ"ﬁﬁ%’i on. T.l.c. (P)

RQ:°8 (major). Rig OuS4 050 0, 32quires €,50.43H,5.0N,11.0%.

10 T.1.é. (0) Rf 0.27.

Example 20

3-[2-(Ethylamino)ethyl]-1H-indole-5-methanesulphonamide, hydrochloride,

hemihyd;ate, compound with ethanol (5:5:2.5:1)

15 A solution of the product of example 19(b) (0.32g) in ethanolic
ethylamine (30ml; 33%w/w) was hydrogenated over pre-reduced 10%
palladium oxide on charcoal (0.4g, 50% aqueous paste) in ethanol (10ml)

~at room temperature and atmospheric pressure overnight. The catalyst
was removed by filtration (Hyflo) and the filtrate concentrated to an

20 0il (0.30g). Chromatography (0) gave the free base as a foam (0.28g).
A solution of the tryptamine (0.28g) in absolute ethanol (10ml) and
methanol (10ml) was treated with ethanolic hydrogen chloride (ice

' (::) _ | cﬁoiing) to pH 1, ether (20ml) was added and the resultinyg suspension

was left in the fridge overnight. The title compound was filtered off

- 25 as a white powder (0.24g) m.p. 143-1440.
Analysis Found: C,48.1; H,6.3; N,12.4.
013H19N3025.HCl.0.5H20.0.202H60 requires C,47.9; H,6.7; N,12.5%.
T.l.c. (0) Rf 0.48.
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67 _59- (b)  N-Methyl -3-[2- (et hyl ani no) et hyl ] - 1H- i ndol e- 5-
L Eanesulphonanide The Product of stage (a) (0.677g) was taken up in 33%
met hyl am ne in ethanol (25m ) and heated in a steel autoclave at 80-900 for

16h. The dark. yel']l ow sol uti on wag?s concentrated to a |ight brown
oi | (1-259£ﬂMEéEh§kas chr omat ogr aphed (J) to give the title conpound
(0.039g) a ) ow gl I ch was_ shown by nmr. andt.l.c. (L)
Rf 0.4 to B8 SR C indolges EESANIGEUSPIO0AY d‘-»anple 24

3-(2-Am no ﬂ; uccinate.. A mxture 3
of the pro § n )" chl or obut anal

ot S b g@sﬁ%sdgwaagw@%ﬁgy53mmsiggafsagzd i
' 3 T

T A T A BB AL
par L1 L1 onee PRIERT, ANePG! SRLMRICIDRNS6: (AO0NL cB0L Cullhodigrit e (I

(3x500m ). |ned organi c extradts were RWashe

pot assi um mﬁqnaterdoaoemaeraaw@harat%ﬁs KealBhdeoou & Foll AN qngol ut i on

was then dried [err] and concentrated 1 n vacuo. e residual brown oil was

chr omat ogr by stInad Qeﬂb%ﬁi By bfiq\e@aeidn Wﬂmswwecm&mé lwagd (2.129).
A portion of this material (1.0g) was dissolved in boiling ethanol 25

(25m ), andorétitdatéd aohan oidl UioHRBn&logeHEy BY gvedtid t29planifecid@nol -
(15m ). The solid that crystallised oncooling was filtered of f, washed o/
with et jpnehifelriosin! (0.a6g) dr Eenbrioliv asiRogén Thbofide Gs taddgl \dropwise to

a cold solution (ice bath) of the free base in isopropsnol (4ml) (until

pH4) and the title compound was precipitated as a white powder (0.l4g)

m.p. 237-23900

Analysis Found: 2 C,49.15 H,6.5; N,12.6.
15 C,3H,gN;0,5.HC1.0.15C H0 requires C,49.4; H,6.5; N,12.9%.

T.l.c. (B) Rf 0.23

Example 22
N-Methyl-3-[2-(methylamino)ethyl]-1H-indole-S5~methanesulphonamide,

20 compound with maleic acid and ethanol (10:10:1)

A solution of the product of example 2(b) (0.9g) in dry tetrahydrofuran
(20ml) was added to a suspension of lithium aluminium hydride (0.9g) in
dry-tetrahydrofuran (lDOml) and heated for 2h at reflux. - The resulting <:>

suspension was cooled, treated with a saturated solution of potassium .

B

25 carbonate (ice cooling),'extracted with methanol (3x25ml) and the

extract concentrated. The residual oil was purified by column
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the title sul phonanmide as fawn microcrystals (1.18g), mp. [err] (foeans).
Thi s product was shown by nnmr. and t.l.c. (J, Rf 0.17) to 30 be identi?ﬁé.
wi th the product from Exanple 17 (d). -60- - Exanpl e 25

3-[2-(Met hyl am no) et hyl | - N- netTiyl ~dgfg ndol e- 5- net hanesul phonam de, nual eate
guarter hydrate. (a) 3-[2- (Fornyl am no) et hyl ] - N-net hyl - 1H-i ndol e-5- 5
met hanesul phonghreratoynaphyu(K) dfo ghve thedtrypteninexaapaneoit (P-dZy)-heThiscmes
base (0.534g) and N-fornyl imdazole (0;%11 ) was stirred in dry .
tet rahydr of ur afigsplyey imebsphyte ephanol vand dregtpd with, ethaqglic maleic

evapor ation under reduced pressure, the residue was 10 artitioned
Bet ween chl or oPﬁi%@Bgm )z'éﬂg§2N%?ﬁi’%hP’b"r‘ilel%Rﬁedsf'!ﬁfmtfq' THEP'%ﬂﬂRéO‘E&s

>h basi fi,ed [ 2N ' d | H 9 d t ted with
BihyT acer ate podashiEpbYisen uBbhh neleny Sahtiop resuted Wold aff chemna <O )
and..evapor ateed 2 4 uynder ,reduced pressure vielding a | e ve Thi s
na 3o s chptentREErd oRH (RAPET EsedHC LY PPtk il A 10 el T
S0 5s Mt ry P amestiooli®) orave1tedd ko ln Gefiinith)sp1ia (0.20) m.p. 123-1200.

met hanesul phonapj . £, arter hydrate. anSty er gd nsi on of
|ithgun1§|3n1n?ﬁﬁgﬁ?8??§§ﬁ%o.79;) in drg tetraHé%Pﬁ?ﬁ#%%'?B#ﬁ?ﬁPﬁ alstream
of nitrogen wag a4dsdods.c H,0,.0.1C,H 0 requires C,51.4; H,5.9; N,10.45%.

137193 wou
o T.l.c. (K)-Rf 0.32
10
Example 23

N-Methy1-3¥[2-(methylamino)ethy}jylﬂ-indole-S-methanesulphonamide

(a) 3-(24Chloroethy1)-N-methyl—lH-indo1e-5-metﬁanesu1phonamide.

A solution of the product of example 6(a) (0.25y) in chloroform
15 (3ml) was added to a solution of polyphosphate ester (2.5g) in
chloroform (2ml) and the solution was heated under reflux with
stirring for 5min. The solution became dark yellow. It was then
cooled and poured onto ice (20g) and chlorbform (5m1) and
- stirred. The aqueous phase was brought to pH 8 by the addition
20 -of sodium bicarbonate and the oryanic layer was collected. The
hqueous layer was extracted with chloroform (4x20ml) and the
_ extracts d;ied (Nazsn“). Removal of the solvent in vacuo yave
{;:) - " the crude 3-chloroethyl indole as a light brown viscous oil
(0.677g) which was used in the next experiment without further
@ 25 purification.

T.l.c. (P) Rf 0.58 (major), Rf 0.64 (minor).



sol ytd on of the product of stage (a) (0.3g) in dry tetrahydrofuran (10m) .
Thebstuspensi on was heated under reflux 25 for 5h. Water (1m) in

tetrahydrofuran (9m) was added ba the ice cold mxture and the suspension
was filtered through a pad of Eyflo" Evaporation of the filtrate gave a

pal e -yekl ow,gyim graphed (J) to give
t he tryptané%g aﬁgwath solved in hot

2- | (2 f' 2 .
s added. On conplierde '***'“ Gl 0 16030 dr (BAB20) 0, £5 B sﬁ’m !
powder (0.18g), Pin 338- ﬂ&ﬂplalﬁi‘i{u@niﬂ\ Céthaﬁ\bf N250E) RhedhEdteR i e BPe g
Exanpl e 26 3-[ 2- (Et hyl am no) et hyl ] - N- net hyl - 1FL|ndoIe 5-'nmet hanesul p onan1de

10 compound Wi { Bugdciale 180D Tk UK. CTIac ek bel1dd -soubicd W Of the s
product of exanple 7 (0.2g) and acetal dehyde (0.044g) was stirred in

net hanol 5(10mM ) terceht¥hted t8 & NAyRE! rokal bW (2023) aRidAwaegdded sodium .
cyanobor ohydri de (0.062g) and the m xture was stirred at room tenperature\
for 1 h. 2N Hydr ochtéwdtegpaphdd( Q) toVvgiveadneditle ddmpbiied 0. 03, )0ks tde
solution was reduced to about 2m by evaporation under reduced pressure.
Vater (20m ) was lagiiegedbel iyhass ahibich avaswsisonma sheslmiiet h eridhyll ace(ld) |F
(25m ). The phases were separated, potassium carbonate (5g) was added to

t he aqueous phasé8.4hiachevidentheal @ith dhiecproduch ef lExempleR2ie (2x25m ).
Evaporation of the dried [err] 20 conbined organic extracts gave a pale .-

yel | ow gum whi ch was : o/
10 Example 24

3-(2-Aminoethyl)-lH-indole-5-methanesulphonamide hemisuccinate.. .

A mixture of the product from Example 17 stage (b) (10.0g) and 4-
chlorobutanal dimethyl acetal (6.23g) in.ethadol.(ZGUml) and water
(53ml) was stirred at 500 for 1.5h. Ammonium acetate (8.69g) was then
15 added and- the rgsultant milk was heated to reflux and stirred for 3.5h.
The mixture was then cooled and reduced in volume in vacuo to ca.
30ml. The orange residue was partitioned between 5N potaésium
carbonate (800ml) and ethyl acetate (3x500ml). The combined organic ;:)
extracts were then washed with 5N potassium carbonate (200ml) end water .
20 (200m1). The organic solution was then dried (Na,S0,) and concentrated

in vacuo. The residual brown oil was chromatographed (J) to give a

brown oil which slowly crystallised (2.12g).

¢,

A portion of this material (1.0g) was dissolved in boiling ethanol
25 (25ml), end added to a hot solution of succinic acid (0.22g) in ethanol .
(15ml). . The solid that crystallised on cooling was filtered off,
washed with ethanol (3x10ml) and dried in vacuo at 350 for 6h to give

the title sulphonamide as fawn microérystels (1.18g), m.p. 2309-231,50

(foams). This product was shown by n.m.r. and t.l.c. (3, Rf 0.17) to

30 pe identical with the product from Example 17 (d).
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chromat ographed (J) to give the product as a colourless gum (O 08g). This

was dissolved in ethanol (4m) containing water (0.5m ) and an aqueous

. solution of <creatinine and sul phuric acid (1:1, 2M 0.14n) was added.
cooling the title conpound deposi t~g@-as a white powder 25 (0.089q), [pb

[err]. Analysis-Found: C 42.6;H5.9;N,16.5. [err]
requires T, 4Exemples 23 N, 16.6% T.1.c. (J) Rf 0.37. 30 -62- - Exanple
27 3-(3- Ami nopr.op I)-N—neth | - | H- |ndole- -nethanesulphonan1q onpound
with hydr oger?=tRritathyl O2E pTe dgindgles? an@%g phonamxde,

“2-(5, 5- Di met hoxypentyl) 1H—| 0|ndole 1 3(2H)-dione. 5 A m xture of
vpotaSS|un1phﬂﬁéEEHidbLﬁﬂﬂhgﬁaiﬁﬁb-5 bronnpentanal di met hyl acetal (0.509)

4N dry dinmethylfor ' ). |ed E !aﬁg f@! SE and then allowed -
‘to cool . The Yadsuldzhéciioamylaming == T oned between water
(30_n1) andset hyl ac%ate gﬁﬁgrﬂgg The conbi ned organic extracts were then
1 dried [ ated in vauco. The residual pale yellow

oivhas purilled oK didals (F RELAGRAYE (HaABE IRE) % Tng Sl bade? 01 VO

the title conpoun White sol

3-[3-(1,3-Dihydro- ?%'ho g?)ﬁg\dzhtfo?ﬂi&i‘dﬂdldgzé’le) 26 SAMk) \Nsnﬂ:f%edlﬂi dry

I ndol e- 5- net hanesu
tetrahydrofuran (30ml) for 30min. After removal of the solvent

x_; . by evaporation under rgduced pressure, the residue was

10 partitioned between chloroform (50ml) and 2N hydrochloric acid
(50ml). The aqueous phase was basified using 2N sodium hydroxide
(pH 9) and was extracted with ethyl acetate (2x50ml). The
combinedlorganic extracts were dried (Nazsou) and evaporated
under reduced pressure yielding a pale yellow gum. This was

15 chromatographed (J) to give the title compound as a colourless
gum (0.35g).
T.l.c. (3) Rf 0.81.

(b)  3-[2-(Methylamino)ethyl]-N-methyl-1l-indole-5-

20 methanesulphonamide, maleate, quarter hydrate. -

To a stiried suspension of lithium aluminium hydride (0.77g) in
dry tetrahydrofuran (5ml) in a stream of nitrogen was added a
(:)- "~ solution of the product of stage (a) (0.3g) in dry
- | tetrahydrofuran (10ml). The suspension was heated under reflux
25 for 5h. Water (1ml) in tetrahydrofuran (9ml) was added to the
ice cold mixture and the suspension was filtered through a pad of

"hyflo". Evaporation of the filtrate gave a pale yellow gum

30



A suspension of the product fromstage (a) (2.559) and the product from
Exanpl e 1(b) (2.50g) in 10% aqueous acetic acid 20 (200mM ) was
stirred at. roomtenperature for 1/2h and then at reflux for 1 1/4 h. The
yel |Q§I gummy .suspensi-on was al +6led to cool and was then extracted with
et hy®Jacet ate (3x200m ), dried [err] and concentrated in vacuo to give an
or ange™f oam ( 3.vdtigh. wad ltheomastiograghed\d3d) uscdive theatyyptéPine ds porti on of

this 25 foam (0.509) was chronat ographed (G to give the inpure
title sul phonancaleuaiesm gom affyd S6damTivis otesf didsedved ior hst 2-propatiolr om "
common organi ¢ solvents (0.14g), mp. [err]. T.l.c. Rf 0.37 (Q 30 - 63- v
- (c)  3-(3-@mliopndm splutient of maleic ra¢dt e(05 0629 hadneettiaphbnidmil dewas

conpound wi th hydrogen chloride, water and ether (100:100:85:11). Hydrazine *
hydrate (3.0n )adged.aRnegopbing $be rtitde eamppund gpesited as agueffembitam of

t he product from stag? (b) (2.909&;in et hanol (90m ) -and stirring was -
continugd for 3pPwipRe(Bd8Bad @ $23-4284Periseaticpdswithn $be saTegusth of acua an
the residual yellow_solid was partitioned between 2N sodi um bi carbonate
(150m ) and et h§¥@™Re€t%&*e (3xI150n ). The conbi ned organic sol utions were
then 10 dried [err] and evaporated in vacuo. The residual yellow
foam (1. 06g) was chronat ographed (J) to give an orange gum (0.45g). 15

A portion (&famt ilé Sgum (0.39g9) was dissolved in absol ute ethanol

3ng-(Etbylamino)ethyl]—N-methxl—lHéindo1e-5-methéhe5ulghonamide
10 compound with creatinine and sulphuric acid (1:1:1).

A mixture of the product of example 7 (0.2g) and acetaldehyde (0.044g)
was stirred in methanol (10ml) for 15min. To the pale yellow solution
was added sodium cyanoborohydridé (0.062g) and the mixture was stirred
at room temperature for lh. 2N Hydrochloric acid (2ml) was added and

15 the volume of the solution was reduced to about 2ml by evaporation
under reduced pressure. Water (20ml) was added and the solution was
washed with ethyl acetate (25ml). The phases were separated, potassium
carbonate (5g) was added to the aqueous phase which was then extracted C:;
with ethyl acetate (2x25ml).  Evaporation of the dried (Na,S0,)

20 combined organic extracts gave a pale yellow gum which was
chromatographeé (3) to give the product as a colaﬁrless gum (0.08q).

This was dissolved in ethanol (4ml) containing water (0.5ml) and an

aqueous solution of creatinine and sulphuric acid (1:1, 2M, 0.l4ml) '(:>

L7

was added. On cooling the title compound deposited as a white powder .
25 (000899), m.p. ’ 197-19800 . ) 3

Analysis Found: C,42.6;3H,5.9;N,16.5.

CHHHN?‘O.ZS.C“H7N30.H250“ requj.res C,42.7;H,6.0;N,16.6%.

T.l.c. {(J) Rf 0.37.

30



(5m ) and et hanolic hydrogen chloride (1n) was added. The stirred sol ution
was diluted with dry ether (ca 80nl) and the precipitated solid was =
filtered off, washed with dry ether (4xl5m) and dried. 20 The sol ig~was
reprecipitated three tines from absotér-e et hanol (ca 15m) to give t‘r{e .
title salt as a ‘hygroscopic brown solid (0.085g) mp. [err] which slowWy

turned to a guixemple 23.. (J) Rf 0.2. 25 Anal ysi s Found:
C 47.8;H6.7;N,12.3. [err] requires C 47.3;H,6.7;N,12.3% 30 72 -64-
Exanpl e 28 Ph Brninppré) 5N 1-hiH-d ndole-5 uhetihenesylpbotmnilde | Hompdard 3-

Yl ethyl] carbamate. Sodi um hydride (8D
stirred, ice uidhehydrogen|anlpdideyf wate:

dded to a
stage (a)
en, The suspensi on was

3 : D pirdHtisainde d6i3624) -dionenpt hyl i odide
(0.03m ) was added and the solution stirred at roomtenperature for 7h with

fufther nmethyl iodiMdixtersof eekesaivm pbthalimide{0.484) @ne P-haemapentanal
tioned bet \ 30p ) t hyl { at 20m.). ,.The conbi ned
O gani ¢ ext.ract & wethethch SRAERL S0nP00) i o Chaw formapidsy (onlS was ™ "

stirred at 900 for 5h and then allowed to cool. The resultant

noil, 13ng

yellow suspension was then partitioned between water (3Uml) and
s | ethyl acetate (3x30ml). The combined organic extracts were then

10 dried (NaZSDM).and concentrated ig_vahco.

The residual pale yellow oil was purified by flash chromatography
(Kieselgel 9385, ether) to give the title compound as a white
solid (0.33g), m.p. 34.50-370,

15

(b) 3-[3-(11§7Dibydro—1,3-dioxo;2H-isoindol-2-yl)progyl]-N-methyl—lH-

indole-S-methanesulphonamide. .

A suspenéion of tﬂe product from stage (a) (2.55y) and the

product from Example 1(b) (2.50g) in 10% aqueous acetic acid
20 (200ml) was stirred at room temperature for 1/zh and then at

reflux fo} ll/uh...Thé yellow gummy suspension was allowed to

cool and was then extracted with ethyl acetate (3x200ml), dried
é;:} i (NaZSOQ) and concentrated in vacuo to give an orange foam

(3.59g). This material was used in stage (C). A portion of this

M 25 foam (0.50g) was cﬁromatographed (G) fo give tﬁe impure title

sulphonamide as an orange foam which failed to crystallised from

common organic solvents (0.l4g), m.p. 58-660.

r.1.é. Rf 0.37 (Q)
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[err] and concentrated in vacuo. The residual brown oil (140ng) was

chrgr‘pt.ographed (E) to give the title carbamate as a brown oil (16ng). This
product was shown by n.mr. andé |.c. (E, Rf 0.35) to be 15-identical with
the product of Exanple 2(b). 20 3=30 - 64a- Exanpl e 29

3- (2- A nogghy! B=wmﬁh§ér%Drmnbﬁh%-tﬂﬂi&@é%-ﬁl&hﬁ&%gudghonamd@,} sol ution
of the product of exanple . 1g) and cobaltous chlori dé hexahydrate
(0.19g) in ethagohpdurdl wittehydshied cSddirice, Wateh\uhdi gehdr (0. 15g) and the
resul ting suspension was heated at reflux for ITh. It was poured into dilute
hydrochl ori c aci{(d002200:89«i1). T.l.c. (F) showed the solution contained a
conponent Rf 0.26 identical with that of a sanple of the product of Exanple
1(c). 10 ExanpHgdegzine hydrate (3.0ml) was added to a stirred, refluxing S
N- Met hyl - 3-[ 2- (phenyl net hyl i deneani no) et hyl 3-1 H-i-ndol e- 5- net hane-

sul phondni de cospseensiantdf khe eproduet drhprstage 1(t)) (2/90g)xinrethefol he o~
product of exanple |(c) .as the free base (0.536 benzal dehyde &0. 2329) a@
[err] mol ecul ar ($PrLLSnghirring ageAntinued Sop|3hwalheysopied yeddew r ef | ux

for 3h. The solution was then stirred at roomtenperature_for 1h and

filtered througBuepenedopas evaparried inovacuo pad thiasesishel eldeesalid t he

residue triturated under, et he 25m) to . give.the title und as an
of f-white pOV\deI"af(P%‘%)li'}qug F%é’?ef'.‘ 2&*13!’9 M DEGRfRpnate (I%B'r"TP and ethyl
C63.4H6.0 N’%%bééte (3x150ml). The combined organic solutions were then

|

-
10 dried (Na,S0,) and evaporated in vacuo.

The residual yellow foam (1.06q) was chromatographed (J) to give

an orange gum (0.459).

15 A portion of this gum (0.39g) was dissolved in absolute ethanol

(5ml) and ethanolic hydrogen chloride (Iml) was added. The
stirred solution was diluted with dry ether (gg_BDml) and the
precipitated solid was filtered of f, washed_ﬁith dry ether -
(axiSml) and dried.

The solid'was.reprecipitated three.times f:qm:absolute ethanol

(ca 15m1) to give fhe title salt as ; hygroscopic brown solid

(0.085g) m.p. 212—215? which slowly turned to a gum. | _ (:)

T.l.c.. (3) Rf 0.2. - .

&)

25 o Analyéis Found: . : C,47.8;H,6.7;N,12.3.

CIBHISN 3Q_25 .HCI.D.BSHZO.D.IIC“HNO requires

C,47.3;H,6.7;N,12.3%.
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20 J[err] requires C 63.5/H6.4;N/11.1% 25 30 - 65- PHARMACEUTI CAL
EXAMPLES Tabl ets These may be prepared by the nornmal nethods such as wet

) granul ation or direct conpression. A Di rect Conpression ng/tabEet
Active ingredient -64- 10.0 Mcrocrystalline Cellul ose
USP 188.5 Magnesi um Stearate BP 1.5
CowpreSS|0n fmanple 28 200.0 10 The actlve i ngredient is
si eved throu-h a SU|tabIe bIended wth th , and .com
_pressed usi nghe pekhytang ‘ '

“prepared by 15 altﬁrl ng the conpression wei ght and using punchesto suit.
wB. Wt (Wet Active i ngredi ent

A10.0 20 Lactose BP
“30.0 Sodium hydride (80% in oil, 13my) wes added to sgiéyéﬁh Ble cooled
(;) 5 solution of the product from Example 18 stage (a) (150mg) in dry

dimethylformantide (3ml) under nitroyen. The suspension was stirred at
room temperature for 1/2h and then cooled in ice. Methyl iodide
(0.03ml) was added and the solution stirred at room temperature for 7h
(s with further methyl iodide (.03ml) edded after 3h. The solution was
10  partitioned between water (30ml) and ethyl acetate (4x20ml). The
combined organic extfacts were then washed with water (4x20ml), dried -
(Na,50,) and concentrated in vacuo. The residual brown oil (140mg) was
chromatographed (E) to give the title carbamate as a brown oil (1lémg).
‘This product was shown by n.m.r. and t.l.c. (€, Rf 0.35) to be

15 jdentical with the product of Example 2(b).

20

*5

25

30



15. 0 Magnesi um Stearate BP

Pregel ati ni sed Mai ze Starch BP
1.5 Conpression wei ght —64a- 200.0 The active ingredient is
si eved through a suitable 25 ég -66- sieve and bl ended with | actose,
'@t ard® artagpe: | ati ni sed mai ze starch. Suitable volunes of purified
--water are _added and the powders are granul ated. After drying, the granules
are-scre ~Am1no —enfie gy ﬂ%“ﬂﬂ&%’i‘ééﬁ‘iﬂﬁ%ﬂ@%ﬁ“é@ The granules are
then conpressed into tablets using 7mm di aneter punches. C.. For Buccal

Adni ni st rk BosPlutipamfetha produet AL exgirdgi 8fh) (0.1g) and cobaltous chlorit@. O

Lact ose
86.7 Hyd
1.5 Conp

is sieve

and hydr

10

15

20

25°

30

BP . 86. 8 Sucrose BP .
eXoBYSRRAte (1990 cin pbhengd (Sml) vas addsdosogiymebounhydtiser at e BP
resspop wei ght . ) 200. 0 15 The_ active ingredient
d(%t'a#%ﬂgqﬁ‘dag&ir?‘é‘b“é“gi TAPCRICH vaR P URA 1 3F TREIPREPBSM. sucrose

Y REORYouTES 5881185 drochldiZPhEid Vol S m .
T.l.c. (F) showed the solution contained a component Rf 0.26

identical with that of a sample of the product bf_Example 1(c).

Example 30
N-Methyl-3-C2-(phenylmethylideneamino)ethyll-1H-indole-5-methane-

sulphonamide compound with water and ether (4:1:1).

A mixture of the product of example 1(c) as the free base ({.536g)
benzaldehyde (0.232g) and 3R molecular sieves (3g) in ethanol .
(20ml) was boiled under reflux for 3h. The solution was then stirred

-

at room temperature for lh and filtered through Fyflo (Trade Mark). The

Q

"

filtrate yas concentrated and the residue triturated under ether (25ml)

to give the title compound as an off-white powder (0.6a), mp 130-1329°,

Analysis fFound: C,63.4;H,6.0;N,11.1.

Cy9H21N3025.0.25H,0.0.25CH, 00 requires C,63.5;H,6.6;N,11.1%.

v
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of purified water are added and the powders are granul ated. After drying,
the granules are screened 20 and bl ended with the nagnesi um stearate. The-
granul es are then conpressed into tablets using suitable punches. The .
tabl ets'may be filmcoated with suitable filmfornming materials, such as /4
hydr oxypr opyl nethyl cel |l ul ose, using standard techniques. 25 Alternatively

the tablets may be sugar coated.

i ngredi ent
89. 0 Magnesi um St earate BP

™M00.0 Aformof directly conpressible starch. The active ingredient is
3ieved and bl ended 10 with the excipients.

hard gel atin capsul es using suitable nachinery. Ot her doses may be prepared

by al tering PHARMACEU®DE
suit. 15 Syrup

x>

L)

10

15

20

25

-67- Capsul es ng/capsul e Active

1869=* Starch 1500

Tablets

1.0 5 Fill Weight

The mx is filled into size No.2

cght EXAMPLESNecessary changing the capsule size to

' These may be prepared by the normal methods such

as wet granulation or direct compression.

A. Direct Compression

Active ingredient
Microcrystalline Cellulose USP
Magnesium Stearate BP

Compression weight

mg(tablet'
10.0
188.5
1.5

200.0

The active ingredient is sieved through a

.suitable sieve, blended with the excipients and com-

pressed using 7mm diameter punches.

Tablets of other strengths may be prepared by

altering the compression weight and using punches to

suit.

B. Wet Granulation

Active ingredient

Lactose BP

Starch BP : _
Pregelatinised Maize Starch BP
Magnesium Stearate BP

Compression weight

The acti&e ingredient is

mg/tablet
10.0

143.5
30.0
15.0
1.5

200.0

sieved throﬁgh é sﬁitable



ng/ 5m dose Active ingredi ent 10. 0 Sucrose BP

-2750. 0 d ycerine BP - 500. 0 Buffer ) 20
Fl avour ) as required Col our Preservative )
Di stllleﬂﬁmater to 5.0n The active ingredient,

buffer, tlavour, colour and preservative are dissolved in sone of the water
25 and the glycerine I s added. The remai nder of the water is heated to
di ssol ve the sucrose and is then ca#-ed. -68- The two solutions are
conbi ned, adjusted to volunme and m xed. The syrup produced is clarified by

f1:)I })L:t LO epso d(ﬁo‘g?lfgéﬁ\i %tmlgacf%‘)éagt ! s )Efagred' Sﬁr’]%%'r'i etary grade of
Wiepsol (Rt nAL Y AT ot il RSt 0 hSCE?LLES, o

to 1 | t Ad trat
Q;VO 9 SRl SEARPSIA ALY dTW Lfged UAE tﬁE‘ﬁéhdéEEréﬂénous mnistra 'Oﬂiﬁ

granulated. After drying, the granules are screened
5 and blended with the megnesium steerate. The granules

are then compressed into tablets using 7mm diemeter

punches. : o’
C. For Buccal Administration
mg[teblet-
10 Active ingredient 10.0
Lactose BP ' 86.8
Sucrose BP ' 86.7
Hydroxypropyl methylcellulose 15.0
Magnesium Stearate BP 1.5
compression weight ' ~200.0

15 '
The active ingredient is sieved through a

O

suitable sieve and blended with the lactose, sucrose
and hydroxypropylmethylcellulose. Suitable volumes
of purified water are added and the powders are .

granulated. After drying, the granules are screened

20
and blended with the magnesium stearate. The granules

are then compressed into tablets using suitable punches. (:>
The tablets may be film-coated with suitable

film~-forming materials, such as hydroxypropyl

methylcellulose, u51ng standard techniques.

25 . : . . . .
Alternatively the tablets may be sugar coated.

g =)
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~Active ingredient 0.2 15 Sodi um Chloride BP . _
as required Water for Injection BP to 100. 00 Sodi um chl oride may Ké&
added to adjust the tonicity of the solution and the pH nmay be adjusted, 20
using acid or alkali, to that of optimumstability and/or to facilitate
solution of the ‘active ingredient. Alternatively suitable buffer salts may
be used. The solution is prepared, clarified and filled into appropriate. .
si ze anpoul es seal ed by fusion of 25 the glass. The injection is
sterilised by heating in an autoclgwe using one of the acceptable cycles.
69- Alternatively the solution may be sterilised by filtration and filled
Ento sterile anpoul es under aseptic conditions. The solution may be packed
gnder an |néE!E§E£ﬁ§phere of nitrogen or other 5 suitable gas. |nhalation

Cartridges ng/cartridge Active ingredient n1cron|se2 : 1.0
Lactose BP ~39.0 10 €ingredient is
m ni sed (%ﬁ on| ' gi stered Trade Nhrk)i fluid energy mll to
a g;ne parti ?Egg?z ?5% gﬁor to bl ending wth no?g% tabl etting grade
- lactose in a* Starch 1500 89.0
Magnesium Stearate BP 1.0
5
Fill Weight - 100.0
o
N~ * A form of directly compressible starch.
The active ingredient is sieved and blended
10 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.
15 Syrup _
S _ mg/5ml dose
Active ingredient ' 10.0
Sucrose BP 2750.0
Glycerine BP - : 500.0
Buffer )
_ Flavour )
20 Colonr ) | as required
{:} Preservative )
“« Distilled water to 5.0ml

1

-The active ingredient,_bﬁffer, flavour, coloﬁr
and preservative are dissolved in some of the water
25 and the glycerine is édded. The remainder of the water

is heéted to dissol&e the sﬁcrose énd is then cooled.



hi gh energy m xer. The powder blend is filled into 15 No.3 hard gelatin
capsul es on a suitable encapsul ating nmachine. The contents of the
cartridges are adm ni stered using a powder inhaler such as the d axo

Rot ahal er (Regi stered Trade Mark). Metered Dose Pressurised Aerosol 20

mg/ met er ed dose per can Active ingredient 0. 500

120, m croni sed Aeic Acid BP 0. 050 12. Ong
TriJh or of | uor o- 22. 250, 5.34ng net hane BP

Di chl or of | uor o- 62. ' 14.92g 25 nethane BP

10 0 S e S 10 2 1

trichl or of la%t (r)g‘{%l&aneﬁe %y\%ﬁgﬁ%ﬁl rc%dofis{ %Il@rfaﬁ%é ie pul veri zed drug

5 m xed I'n sol ut'Ton gh “shear “mXer."~. e suspension is
met ered i ntgq 33l 4i;RIUM aerosol cans and suitable netering valves,
delivering a netereg anmount of 85 ng of suspension, are crinped onto the

cans and t@gggkgmﬂ@yyysfluoronethane is 10 pressure filled into the cans

t hrough th he above exanples, the active ingredi ent
5 Active ingredient ' 10.0ma

* Witepsol (Trade Mark) H1f to 1.09

* A proprietary grade of Adeps Solidus Ph. Eur.

A suspension of the active ingredient in molten
10 Witepsol (Trade Mark) is prepared and filled, using suitable
machinery, into 1lg size suppository moulds.

Injection for Intravenous Administration

$ w(&
Active ingredient | 0.2
15 Sodium Chloride BP as required
Water for Injection BP to 100.00

Sodium chloride may be added to adjust the
tonicity of the solufion and the pH may be adjusted,

20 using acid or alkali, to that of optimum stability and/or
to facilitate solution of the active ingredient. |
Alternatively suitable buffer salts may be used.

The solution is prepared, clarified and filled
into'appropriate size ampoﬁles séaled by fusion of

25 the glass. The injection is sﬁerilised by heéﬁihq in

an autoclave using one of the accepﬁable cycles.
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IS preferably 3-(2-am noet hyl) - N—nethyl-lk+|ndole- 5- nethanesulphonan1de
whi ch ‘may be in the form 6f a physiologically acceptable salt, for exanple,
the 15 hydrochl oride or succinate salt. -71- CLAIMS 1. A conpound of
the general formula (1): [err] wherein Rl represents a hydrogen atom or.
[err] alkyl or [err] alkenyl group; [err] represents a hydrogen aton1or/é
[err] alkyl, [err] alkenyl, aryl, ar[err]alkyl or [err] cycloal kyl group;
R3 represents a hydrogen atomor a [err] alkyl group; [err] and [err] which
gay be the sane or different, each regg-esents a hydrogen atomor a [err]
aIkyI or propenyl group or [err] and [err] together forman aral kylidene

e e RS R R B GEF, al F 3 ”%f’l 4 ¥%an two ferr]
al kyl groups, aﬁdl&yéwﬁ%&aémea& %Pé@béteéﬁe “arffSh i Vuaﬁ Sy ther eof.
(:> aseptic conditions. The solution may be packed
undsr an inert atmosphere of nitrogen or other
5 suitable gas. |

Inhalétion Cartridges

mg/cartridge
Active ingredient micronised 1.0
Lactose BP | ' 39.0 .
10
The active ingredient is micronised (Microniser is a Registered
.Trade Mark) in a fluid energy 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
15 No.3 hard gelatin capsules on a suitable encapsulatlng'
o machine. The contents of the cartridges are
administered using a powder inhaler such as the
Glaxo Rotahaler (Registered Trade Mark).
Metered Dose-Pressurised Aerosol
20 : mg/metered dose per _can
g:} Active ingredient 0.500 120.0mg
v micronised -
- Oleic Acid BP . 0.050 12.0mg
v Trichlorofluoro=- 22.250 5.34mg
methane BP '
Dichlorofluoro- 62.2 14.92g

25 methane BP



-72- 2. A compound according to cI aim1, wherein, in the general
formula (F) [err] represents a hydrogen atom or a C‘l 5 al kyl group and R2
represents a hydrogen atomor a [err] alkyl, [err] al kenyl or ar[err]alkyl

group. 3. A conpound according to claim 1 or 2, wherein, in the general
formul a (},),, [err] represents a hydrogen atom 4. A conpound accordi ng
to any offdlains 1 to 3, wher ei n j4pd he general fornula (1), [err] and

[efr], which nay be the sanme or different, each represents a hydrogen atom
or a C 1-3 al kyl group. 5. A conpound accordi ng to claim1, wherein in
the general fornmula (1) [err] represents a hydrogen atomor a [err] alkyl
group; [err] repr &entastive dingypredianimis rigoBisedyin @ oljnyid [err]

al kenyl group or an ar[err]alkyl group; [err] represents a hydrogen atom
and [err] emergsr millwticia fine atkickesine dranae entTheateiepresents a
hydr ogen atom or a [err] alkyl group. 6. A corrpound according to claim
5, wher ei nagid Hith the Lxighlouokpronekha f&?lﬂ/’dﬁ)gen at om or Q}

[err] al kyI rou er:c{:f‘p resents a r | k aC al kenyl
gr oup; aé"é’[t"l? rlége]rﬁ"sc & 0‘1[' e&?“]:‘f%‘%’rz%‘?md ‘éﬁr-’}s represents a
hydr og%n atm%rp‘e nt,Ioer rI'Je lﬁ}/utz.%r Ougth a high shear mixer.

The suspension is metered into aluminium aerosol

oYy a )

cans and suitable metering valves, delivering a

metered amount of 85 mg of suspension, are crimped

onto the cans and the dichlorodifluordmethane is
10 pressuré filled into the cans through the valﬁes.

In the above examples, the active ingredient
is preferably 3= (2-am1noethyl)-N-methyl-lH-lndole-
5-methanesulphonamide which may be in the form qf a
physiologically acceptable salt, for example, the

15 hydrochloride or sucg:inate s_alt._

RIS LA



82 -73- 7. A conpound according to claim1l selected from

3-(2- (et hyl am no) et hyl') = N-net hyl - 1H i ndol e- 5- net hanesul phonam de;
3-(2-am noet hyl)-N, N-di net hyl - 1H i ndol e-5- net hanesul phonani de; '
3-(2-am noet hyl )-N-(2-propenyl)-I| Hindol e-5- net hanesul phonani de; |
physi ol ogically acceptable salts and solvates thereof. 8.

3- (2- Ami noet hyl ) - N- met hyl - | H-i ndol€-'5- net hane- sul phonanide and its
physi ol ogi cal ly acceptable salts and sol vates. 9. A conpound accordi ng
to any of claicmarissto 8 wherein the physiologically acceptable salt is a
*hydr ochl ori de; hydr obronm de, sul phate, fumarate, nmleate or succinate. 10.
%A conpound sel ected from 3-(2-am noet hyl ) - N '

qet hyl - | H i ndal.e- 5- mat rompoundh @farthee gemedradc floomiudey  (dNa ,

“3- (2-ami noet hyl ) - N-rret hyl -1 Hi ndol e- 5- net hane- sul phonani de, succinate. 11.
A pharmaceutical conposition conprising at |east one conpound of general
fgrnula (1) as defined in claiml1l or a physiologically acceptable salt or
sotvate thereof together with one or nore physiologically

R R, NSO,CHR, - ALKNR,R,

(I)

wherein
Rl represents a hydr*ogen atom or a C1-6 alkyl
or C3-6 alkenyl group:; _
R2 represents a hydrogen atom or a Cl_3 alkyl,
- C3_¢ alkenyl, aryl, ‘ar(c,_,)alkyl or C,_,
cycloalkyl group; °
R, represents. a hydrogen atom or a Cy3

./ : alkyl group;

R4 and_Rs, which may be the same or differehtr
each represents a hydrogen atom or a C1-3 alkyl
. or propenyl group Or R4'and R5 together form an
£:> ' aralkylidene group; and

Alk represents an alkylene chain containing

« Y

two or three carbon atoms which'may be
unsubstituted or substituted by not more than
two C;_3 alkyl groups,

and physiologically acceptable salts and solvates thereof.

*  C L M s *




acceptabl e carriers or excipients. -74- 12. . A process for the
preparatjon of a conpound of general fornula (1) as defined in claim1 or a
phy5|old§ically acceptabl e salt or solvate thereof which process conprises:
(A cyclising a conpound of general formula (11): [err] wherein [err]
and Alk are as defined for general fornmula (1) and Qis the group [err]
(where [err] and [err] are as defifed for general fornula (1)) or a
protected derivative thereof or a |eaving group; or (B) reacting a
conpound of general fornula wher e err] .and Al k are as
defined for generaﬁ FSWRBPQd(Y%CSth¢LFSt8 Féé&kl dWbSEEdRah i@ group, or a
pr ot ect ed de hvatlve t er.eo a.conpound ornmula [err]

(where [err] fid¥ EFFf aFgrQElaeﬁgheglf pﬁ&ﬁ&P&F FopﬁgngFP)) or (O
redUC|ng a ngggu 9 8fcge”eéikyio QBLB SXE)R represents a hydrogen

atom or a Cy-3 alkyl, Caig alkenyl or ar(C,_,)alkyl

AR )

group.

3. A compound according to claim 1l or 2, wherein,

in the general formula (I), R3 represents a hydrogen -
atom.

4. A compound according to any of claims 1 to 3,

wherein in the general formula (I), R, and Rs, which

4
may be the same or different, each represents a hydrogen

atom or a Cl._.3 alkyl group. |

5. A compound according to claim 1, wherein in the

general formula (I) Rl represents a hydrogen atom

or a Cl-3 alkyl groﬁp; Rz'represents a hydrogen

atom or a cl_3 alkyl group, a C3'_4 alkenyl group or

an ar(Cl_z)alkyl group; R3 represents a hydrogen . \-)
atom; and R4 and RS' which may be the same or different,

each represents a hydrogen atom or a Cl_3 alkyl group.

6. A compound according. to cleim 5, wherein, in the

general formula (I), R1 represents a hydrogen atom

or a C1-3 alkyl group; R2 represents a C1—3 alkyl group <:>

or a_C3__4 alkenyl group; R3 and R4 each represents

w0 Qe

a hydrogen atom; and R5 represents a hydrogen atom or

a_C1-3 alkyl group.

*+ € L M 8 *



[err] wherein [err] and [err] are as defined for general formula (I)_and W
is a group capable of b€ing reduced to give the group [err] (where [err]
and Al k are as defined for general fornula (1)) or a protected derivatiye
thereof, or a salt or protected derivative thereof; and if necessary adﬁﬁor
desired subjecting the conpound thus.obtained to one or nore further
reactions conprising (D) (i) converting the resulting conpound of
general forrmula (1) or a salt or protErted derivative thereof into another
gonmpound of general formula (I): and/or (ii) renovi ng any protecting
group or groups; and/or (iii) converting a conpound of general fornula
(1) or a salt7{hereof ai abfipounlystebediagl ky 2tadnmt aAbkeleakkdofrsml vate

ther eof . 85 -76- 13. A process according to claim 12, wherein in
step A, a conpound of 3g¢aeqabthglemtiaof ekhylR-R-NEChCHR1IA~2ndold-5-3 [err]
(;D methanesulphonamide;
3-(2-aminoethyl)ﬁwN-dimethyl-lg—ihdole-s-
methanesulphonamide;
3-(2-aminoethyl)-N=-(2~-propenyl) =1H-indole=5-
methanesulphonamide;
and physiologically acceptable salts and
solvates thereof.

8. 3-(Z-Aminoethyl)-N-methyl—1§-indole-5-methane-
sulphonamide and its physiologically acceptable
salts and solvates.

9. A compound according to any of claims 1 to 8

whereih the physioloqically acceptable salt is a

hydrochloride, hydrobromide, sulphate, fumarate,

" maleate or succinate. -

10. A compound selected frbm 3=(2~aminoethyl) =N~
methyl-1H-indole~5-methanesulphonamide,
hydrochloride; and
.3-(2-aminoethyl)-N-methyl-1§-indole-5-methane-

(;} ) sulphonamide, succinate.

11. A pharmaceutical composition comprising at least

£ & El_ [ &

one compound of general formula (I) as defined in claim
lor a physiologicaliy acceptable salt or solvate
thereof together with one or more physiologically

acceptable carriers or excipients.

* [ L M 5 *



wherein [err] and [err] are as defined for general fornula (1) or a salt
thereof, is reacted with a conpound of formula (1V): *HCOCH2AI kQ

(I'V) wherein Alk is as defined for general formula (1) and Qis as defined
in claimll or a salt or a protected derivative thereof. .

33
3
12. A process for the preparation of a compound -
S

of general formula (I) as defined in claim 1 or a

physiologiéally acceptable salt or solvate thereof

C

which process comprises:

(A) cyclising a compound of general formula (II):

o S \/
R, R,NSO,CHR, :

(1I1)

NHN=CHCH2A1kQ

wherein Rl' RZ' R3 and Alk are as |
defined for general formula (I) and Q is the
group NR4RE (where R4_and_R5 are as defined
for general formula (I)) or a protected
derivative thereof or a leaving group; or

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

R,R,NSO

1Ry 2 Alky

(V)

‘Wi R

- wherein Rl' Rz, R3 and Alk are as defined
for general formula (I) and Y is a readily
displaceable group,

or a protected derivative thereof, with a compound of

I
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(C)

-75- 34

formula R4R5NH (where R4 and R. are as defined for

5

general formula (I)); or

reducing a compound of general formula (VI):

R,R,NSO

1Ro 2CHR

3

(VI)

winerein Rl’ R2 and R3 are as defined for
general formula (I) and W is a group capable
of being reduced to give the group AlkNR4R5
{where R4, R5 and Alk are as defined for

general formula (I)) or a protected derivative

thereof,

U or a salt or protected derivative thereof; and if

hecessary and/or desired subjecting the compound

thus obtained to one or more further reactions comprising

(D)

’ ) he

(i) . converting the resulting compound of
general formula (I) or a salt or protected
derivative thereof into another compound of

general formula (I): and/or

{ii) removing any protecting group Or groups;
and/or
(iid) converting a compound of general formula

(I) or a salt thereof into a physiologically

acceptable salt or solvate thereof.

* c L M S * -
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13. A process according to claim 12, wherein

in step A, a compound of general formula (III)

RleNSOZCHR3

(III)

NHNHZ

wherein Ryr R, and Ry are és'defineﬁifor

general formula (I)

or a salt thereof, is reacted with a compound of formula

(IV):

HCOCHzAle (IV)

wherein Alk is as defined for general formula (I)

and Q is as defined in claim 11

or a salt or a protected derivative thereof. .

A

arepin) |
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