| NDOLE DERI VATI VES This invention relates to indole derivati ve?,l:g095?
processes for their preparation, to pharnmaceutical conpositions containing
themand to their nedical use, in pafticular to conpounds and conpositions .
of use in the5 treatnent of migraine. The pain of nigraine is N af
recogni sed as being primarily of vascular origin, caused by excessive "
dilatation of the cranial vascul aturel=-Known treatnents for mgraine
i nclude the adm nistration of compounds havi ng vasoconstrictor 10
properties such as ergotam ne. However, ergotam ne is a non-selective.’
vasoconstrictor which constrigk§°Q509§R&g§§§hgsthroughout t he body and -has
undesirable and potentially d _ ' ts. Mgraine may al so be
treated by adm nistering an analgesic usually in conmbination with an 15
antienetic but such treatnments are of limted value. There is thus a need -
for a safe and effective drug for the treatnent of mgraine, which can be
used either prophylactically or to alleviate an established headache, and a
conmpound having a s [ | M AC.1 A1 f il such
a role. W have nowel#rgﬁdndy ré’%@%ﬁ%?gfé#%%ﬁoet%eﬂ%da éllvdgés}:iva\we%fa\%‘;na
pot ent and seyyaa A S5O et L i s Yaeddu ¢ §8gNt | on
provi des an i ndol (f%‘él?he g(raﬁériéllc %?ﬁnﬁ%y%ﬂs% 15SIE;TPI%{F\;HR] t

compositions containing them and to their medical use,

in particular to compounds and compositions of use in the

(%]

treatment of migraine. .

The pain of migraine is recognised as being primarily
of vascular origin, caused by excessive dilatation of the
cranial vasculature. Known trgatments for migraine '
include the administration of compounds having vasoconstrictor

10 properties such as ergotamine. However, ergotamine is a

non-selective vasoconstrictor which constricts blood vessels
throughout the body and has undesirable and potentially
dangerous side effecﬁs. Migraine may also be treated by
administering an analgesic usually in combination with an ¢
£ 15 antiemetic but such treatments are of limited value. ‘

There is thus a need for a safe and effective drug
for the treatment of migraine, which can be used either
prophylactically or to alleviate an established headache,
and a compound héving a selective vasoconstrictor activity

-éb would fulfil such a role.

We have now found a grdup of indole derivatives



10 wherein [err] represents a hydrogen atomor a [err] alkyl or [err]

al kenyl group; 15 [err] represents a hydrogen atomor a [err]

al kyl, [err] alkenyl, phenyl, phen[err]alkyl or [err] cycloal kyl group;
[err].and [err], which may be the same or different, each represents a
‘hydedgen atonior & [err] alkyl or 20=2= 2- propenyl group or [err] and
[err] together form an aral kylidene group; Al k represents an al kyl ene chain
containing two or three carbon atoms which may be unsubstituted or '
substituted by not .nore than t err]  al kyl 25 , roups; and A
represents an aSEyP&HePEESPﬁ Egﬁtgﬁaﬁk§§yﬁovP8°FPV§tEéF58ﬁ_atons whi ch nmay
be unsubstitutegcgﬁ £ -3- substituted by not nore than two [err] alkyl
. groups, and physi 3&i3§||y acceptabl e salts and sol vates (e.g. hydrates)

t hereof. The inventionmghQc : it hLA SG : ti LsQmers
of conpounds of generth?o%#gﬁgn |§“§%3%?§gi?9§?§§ﬁ%e§9i%é?ﬁagngftﬁég
. racem c m xturegehBea®0forRaiar r(irhg to the general formula (1), the alkyl
groups in the géneral formula (1) may be straight chain or branched chain -
al kyl groupg containing 1 to 3 carbon 10 atons, or, in the case of [err],
1 to 6, preferably 1 to 3, carbon atons. Exanples of alkyl groups include

met hyl - . ~ AlKNR4R,
: RleNSOZA_ '
(I)
N\,
10
wherein
Ri represents a hydroqen atom or a'Cl_6 alkyl or.
| 'C3_6.alk§nyl group; | | |
15 ' R, represents a hydrogen atom or a C,_j alkyl,
Cy_g alkenyl, phenyl, phen(C,_,)alkyl or Cg_o
cycloalkyl group; |
= R3 and R4, which may be the same or differént,
each represents a hydrogen atom or a Cy-3 alkyl or .
20f 2¥propeny1 group or R_3 and'§¢ together foih an |
aralkylidene group;
Alk represents an alkylene chain containing two
or three carbon atbms'wﬁich may be unsubstituted .
or substituted by not more than two C;_, alkyl
25 groups; and . .

A represents-an'alkylené chain containing;two to

five carbon atoms which may be unsubstituted or



— ————— -

~[err] represents a hydr
-represents a pyetQee’ aAnRTudiny [tie Iravidnic mixtvird ahdredty! group.

et hyl, propyl and i sopropyl groups.. The al kenyl groups preferably contain
3 or 4 carbon atons, exanples bei ng propenyl and butenyl groups. It will

‘be understood that 15 when [err] or {err] is an alkenyl group the double.

bond,must be separated fromthe ni tt3gen atom by at |east one nethyl ene -

~ group. ‘The -cycloal kyl groups preferably contain 5 or 6 carbon atons andﬁwf’
- ~exanpl es include cycl opentyl and cycl ohexyl. groups. The al kyl noieties of:
"~ the phenal kyl groups 20 preferabhéacontarn 1 or 2 carbon atqns as in-e.qg.

benzyl and phenet hy® Y Farse i agy c’ﬁ.?f? Cq -y S 5Y0 197 OMPSay v

met hyl i dene group uch s be | dene. t he eneral fornula |
(1) it is pre 3‘ aéééia(ﬁ?(?cﬁarlfl(ﬁ'ﬂa "?rjrsjocirégi‘eés

hydr ogen. ferably an unsubstituted aIkerne charn

cont ai ni ng thYPEaFFWQ 5&#%%3

dtons especrally two or three carbon
atoms. Alk is pref qrh%bl Siditdded Al erietscr@dbe easlae 12n
unsubstituted al kyl éne c¢ contarnrng two carbon atons.. A pref re class

of conpognds 1 r%%%%%ﬂﬁé&&ﬁd%a@ of @eier:aél Trid1a (D) iahd furem whi ch .

gen atomor a [err] alkyl group and [err]

Anot her preferred cl ass of conpounds represented 10 by the general
formula (1) is that Refesriity Ao divecgEmer dlhddranulla JIYup.the falkyler

preferred class of conpounds is that wherein, in the general formula (1),
[err] and [ergkpuphrdm the general formula (I) ‘may be straight chain
- or branched chain alkyl groups containing 1 to 3 carbon l\;j
10;_ atoms, or,_in the case of Rl' 1l to 6, preferably-l to 3, |
carbon atoms. Examples of alkyl groups inciude methyl,
..ethyi, propyl and iSopropyl.groups._'The alkenyi groups-
preferably contain 3 or 4 carbon atoms; examples being
'nprOpenyl and butenyl groups. ”It'will be understood that
15 when Rl or R2 is an alkenyl group the double bond must
| .lbe separated from the nitrogen atom by at least one methylene
group. The cycloalkyl groups preferably contain 5 or 6
carbon atoms and examples include cyclopentyl and cyclohexyl _
| groups. The alkyl moieties of the: phenalkyl groups v/
.ﬂ20 'preferably contain 1 or 2 carbon atoms as in e.qg. benzyl
~and phenethyl groups. The aralkylidene group is preferably
an aryl methylidene group such as benzylidene.
In the compounds of general formula (I) it is
'-preferred that at least one of Rl anle2 represents_ hydrogen.
25 i. A-is'preferably an unsubStituted_alkylene chain

containing two to-five carbon atoms, especially two or



may be the sane . or different, each represents a 15 hydrogen atomor a
~[err] alkyl group. A preferred class of conpounds falling within the scope
of general forrmula (1) is that represented by the general formula (la):
[ERR]. 25. . wherein [err] represéﬁf& a hydrogen atomor a [err] alkyl
grrgwf [err] représents a hydrogen atomor a [err] alkyl, -5- or

phenfer {1 a1 kY| ShUpio o] oAl phyclbe BoRLcE U 8o 6B RS edblibeent

r
each represents a hydrogen atom or a net hyl. et group; an

represents 2 or a3y.aedePRniial, 0gisgallin1agc ant akanstlitataldairly1a8haschais.
hydrates) thereof. A particularly preferied class of conpounds according to

the invention igohtalinian’ evoncagbey akemsQ general fornula (Ib): [ERR] 15
. wherein [err] represents a hydrogen atomor a [err] alkyl group; and [err]

and [err], which nmay ba prefexredoicldiski ofceompoandsr eepeecehted By the
hydrogen atom or a nethyl or ethyl group; and physiol ogically acceptable
_salts and $ol vageser@d. Jormula (I) is that in which R1 represents a
hydrogen atom or a-cl-G alkyl group and"R2 represents
a hydrogen atom or a ci_3 alkyi; or phen(é1;4)
‘alkyl group. - B
Another'prefer:ed'class of compouﬁds represented
o 10 by thé'genera; formula (I) is that in which A represents the
—CH,CH,~ group. ' '
| _A further preferred class of éompbﬁnds is that
wherein, in the general formulé (I), Ry and R4.'which
may be the same or different, each represents a |
15 hydrogen atom or a Cl_3 alkjl group. |
A preferred class of cbmpounds falling within

'the scope of general formula (I) is that represented

by the general formula (Ia):

20

B 3 o - (CH,).NR,_R
R1aR2aNS05 (CHy) 2)2MR3aR4a

(Ia)

25 '~ wherein
Ry, represents a hydrogen atom or a Cyia alkyl
group; | |

R2a repfésenté a hydrogen'atom or a Cl_3-alky1,



- .

hydrateS)-thereof. In conpeunds of formula (Ib) it is preferred that 25
the total nunber of carbon atons in [err] and [err] does not exceed two,

3-
3-
3-

(
[

.and nost preferably [err] and [err] each represents a nethyl
Preferred conpounds according to thedsavention include; .
- 3-[2-(ethylam no)ethyl]-N-nmet hyl ] -1 Hi ndol e-5- et hanesul phon

N et hyl - 3-[ 2- (net hyl ami no) et hyl ]-1 Hindole-5- 5

2-ani noet hyl ) - N-net hyl -1 Hindol e- 5- et hanesul phon- ani de;

gr oup. -6-
ani de; N

et hanesul phonani de;

2-(dinethylanino¢etphéh{bih5Mdaﬂky§-gtbapesu[phon4_anide; 10

[ 2- (di met hyl ami no) et hyl ] - N°n&t hyl - | H-i ndol e-5- et hanesul phonani de; and _
the_physiologicalIngﬁcspﬂthg vhich may dbel thecsame. gr Hjdferest of these
pr g

" conmpounds. Suitable

siologically acceptable salts of the

15 i ndol e of °

general fornmula (1)enaBl GEPregrntadai hydnogen. atomaprsar mefbylworh organic
I norganic acids fo : drochl ori des, hydrobrom des, sul phates,

or

o0 of the gopaunds, ol geggrg, formia,

[ exangle hé _ _
fumarates, maleates®hRY sGECPRAt 889 Other salts may be useful in the
preparati

~and thsiologieaIly acceptable salts and solvates (e.g.

hydratés).thereof.

A particularly.preferred class of compounds

__according to the:in?ention,is thatereptesented

10 general formula (Ib):

: RibNHsoz(CHz) 2 | : ('?HZ').ZNR3bR4b

by the U

(Ib)

N
15 |
" wherein |
Rip represents a_hydrbgen atom or. a C1;3 alkyl
' group} and R3£ and R4b' which
may be the same or different, each represents a.
20 : hydrogen'atom or a'methyl or ethyl grOup;

and phyeiologically Aceeptable salts and solvates, (e.q.

hydrates) thereof.

In'compoﬁnds of formula (Ib) it is preferred that

'ZS.Ithe total number of carbon atoms.i_n_R3b and qu does not

exceed two, 'and'most preferably R3b'and R4b each’repreSents

a methyl gfbup;



5 (I') e.g. creatinine sul phate adducts and oxal ates. It wll be

appreci ated that the invention extends to other physiologically acceptable
equi val ents of the conmpounds according to the invention, i.e.
physiol ogi cal I'y acceptabl e conpounds which are converted in vivo into the
103 _/parent conpound. Exanples of st®h equi val ents include physiologically
acceptable | abile N-acyl derivatives such as the N-acetyl derivative.
Conmpounds of the invention selectively constrict the carotid arterial bed

L VSR 8 Bl o b 8 o o Bl
_usetul in treating pai o ehof e e e fee APIPACHS Ry "y gl B A €

vascul ature, 20 ¢k Paddiohtbsdmiaey ai ne and cluster headache.” In
~particular, the conpounds of fornula (Ib) previously defined have been _
. found to be highly sel agineenyBspe the TR PL $m dinPE Sl SiEd et ent in

their action. -Conpounds of genera fgrmnigl({gstuea$€%ﬁdTy 25 absor bed

fromthe gastroi néssdnesdlpicowdmidel; are suitable for oral or rectal

adm ni stration. conpounds of formula (1b) exhibit no toxic or

undesirabl e effects in 3-a(2-aminostsy Lip-N-méthypl K- Mdelescs-atthatesutil ghon-

conpounds of formula (Ib) would be efficaceous in the treatnent of

mgraine, 5 t lamid;pounds have no significant effect on bl ood pressure

and heart rate and no siégnficant bronchoconstrictor effect on the |un

Accordingly the inventid %ﬂEQ?R#?RN%REQQPkﬂﬁ#Y%ﬁﬂiﬁﬂkﬁﬂokﬁﬂﬁﬂﬁﬁhqﬂﬁ§Uf%h°n‘

adapted for use in di ci.ne which conpri ses at
aap _ © lanide; P

10  3-[2-(dimethylamino) ethyl] -N-methyl-1H~-indole-5-
ethanesulphonamide; o |
and the physiologically acceptabie salts and solvates'.
(e.g. hydrates) of these cémpounds.
Suitable thsiologically acceptable saits.of the

15 indole of general formula (I) include acid addition



|.east one conpoundof fornmula (1) or a physiologically 10 accept abl e salt

or solvate (e.g. hydrate) thereof and which is fornulated for =~ :

t adm ni stration by any copvenient route. -Such conpositions may be fornul ated
in conventional manner using one or ppre pharmaceutically acceptable - _
carriers or excipients. 15 - Thus the conpounds according to the A
i nvention may be forrmulated for oral, buccal, parenteral or rectal .
adm nistration or in a formsuitable for adm nistration by inhalation or _

insufflation. Soreellgidmes with hﬁ-gramwwﬁmfératdwgaémé heod nesesthp e f or
oral adm nistration are 20 preferred. For oral adm nistration, the -
phar maceut i calhydwageetsidr ides eyydmdder dninikdd 5 nswiphd tes o xPurmratéspl et s
-9- or capsules prepared by conventional neans w th pharnmaceutically
accept abl e excigiestes sargh ssedinaties). ather (salts paydbatuseSeld nui ze

~starch, pol yvinyl- pyrrolidone or hydroxypropyl netthceI1uIQse;'fiIIers 5

(e.g. |actose imithed@seranatinn @f |the Rowpoundsiefngsnreerf privskmat e) ;-
| ubricants- (e.g. magnesium stearate, talc or_silica);_disintegrants (e.qg.

potat o starch, (Hod 1fim Sxaahining A4trhats addncts And exlatds vet ting
gents (e 0 o um e S TR e € PG €05 B Y
ek e I By L ert) UAM S R S SUNETS Re OL
~suitable Vehi@dﬁﬂﬁﬂﬂﬁéaééﬁﬁrdfﬂgﬂhéiéﬂé‘kﬂvéﬂﬁiéﬁiﬁl¥é. physiologically - -
| : ééceptable compounds which are converted in gigg into the \/
iQ | parent éompound,'_Examples of such equivalénts include .
| phys'iologically' :acceptable lapile_ N-acyl derivatives such as the
N-acetyi.de:ivative,_' | ' '
COméounds of the invention selectively constrict
the.carétid_artefial'ped of the anaesthetised dog,
lS whilst having a nég1igib1e_effect on blood pressure.
_”Tﬁe selective.vasdconstrictor action'of co@pouhds of the.'
" invention has*been demonstra£ed ig vitro.
Compbunds of the inventiOn'are usefuilin treatiné
pain resulting from-dilatation of the cranial vasculature,
20 in particuiar migraine and c;uster_headache.
In §érticular, the compounds of formula (Ib)
'previoﬁsly defined have been foﬁnd to be highly selective
vasoconstrictors and tq be_extremely potent in their |
actién. Compounds of general formu;a'I(b)-arg :apidly
:25 -.absdrbéa from the gaétxo-intestinal tract and are suitable

for oral or réctal administration. ) Compounds_of



15 may be prepared by conventional neans with pharmaceutically -
accept abl e additives such as suspendi ng agents (e.g. sorbitol syrup, :

: Cg}lulbse derivatives e.g. hydroxypropyl met hyl - cellul ose or hydrogenat ed
edibl e fats); enulsifying agents - (e.g. lecithin or acacia); non-aqueous
vehicAes (e.g: 20 alnond oil, oily8&sters, ethyl alcohol or fractionated
vegetabl-e oils); and preservatives (e.g. nethyl or propyl . _
[err]-hydroxybenzoates or sorbic acid). The liquid preparations may al so:

contain conventional buffers, flavouring, colour- ing and sweetening agents
as appropriate. 25 For buccal adm nistration the conpositions may

take the form t ahl et r 1oz es faornul ated in. conventional manner. The
. conpounds _ of t%féjri"}‘r\a@nt(is%ﬁ r?ﬁ{)f"‘g?rsl‘q:f Y O3y Cfror‘mg%sétﬁaé?lzﬁ _%f(frﬁcrﬁsst%t"'la&ﬁ at
DY 100 SCtion tbadl OLHS ¢ nd AECHL A, SLRUS (O LUS Mnas of £qrmua
. anmpoul es or in gyt iiflGe HeOWed iRGIcoud L 324984 RIGIEI0E! i\r/g(i‘ain-léh,e
conpositions may take such 5 ornms as suspensions, solutions or

enul si onssi N Oighy YonPRHERS NAAR HES 1 ANT 18N £© WHFRIE 18 BIRIC L A% HeSand

-such as suspendi ng, stabilising.and/ or “di spersing agents and /or "agents to

adj ust the tonheal @ tehsndflolé t @Nir AEARE BRHONRotonshte iRG0rVer | 89 ¥ €Ré lung.
may be in 10 - powder formfor reconstitution with a suitable vehicle,

e.g. sterile pyrogenaccerdinody, thel dneentdonla seoprewidesofa Pharmacenitioal
may al so be form ulated. in rectal conpositions such as suppositories or
retenti on enemesmpesdticonpdiapteg dorveaste dmamedicine which comprises at

2 least one compound of formﬁlé.(I) or a physioclogically
10 accéptablé salt or solvate (e.g.'hydrate).theréof and which
is formulated for admihistratioﬁ by anylcbnveniént route.
Such'compositions:may be formulated in conventidnal'manner
'using'one'orﬂmore_pharmaceutically abéépfabie carriers or
excipients} : |
15 .Thus the cdmpounds according to the inQentiOn may
" be formulated for oral, buccal, parenterél or fectal
administration of'in é form suitable for administration -
by'inhalatibn'or insufflafioh,. Formulations\bf the compounds
éccordin?lto the invention for oral administration afe
20 - preferred. | “ |
“ For.oral'administration, thé pharmaceutical

compositions may take the form of, for example, tablets



-

15 suppository bases such as cocoa butter or other glycerides. For

admi ni-stration by inhalation the conpounds according to the invention are
conveniently delivered in the formof an aerosol spray presentation from
pressurised packs, with the use of _g_suitable propellant, 20 - e.g .
di chl or odi f | uor onet hane, trlchlorofluoronethane dlchlorotetrafluoroethahor.

. carbon di oxi de @k ?, 1%(%;?@@5,%1:@@3@; fd'o?i f10hdl $Rfans Wilkhe case of a

pressurlsed aer 05ol ge unit may tern1ne y providing a valve

to deliver a rrewaedxa@@w%al@?pa@be@tam&éxcip%rnttrsl daRh @fs BiGhaigel atine

for use in an inhaler or insufflator may be fornulated containing a powder
m x of a conpouagenftst [Te.ignVprreigel aait iz eduinadlzlec spawddy, polyadayd+ch as

lactose or starch. A.proposed dose of the conpounds of the invention for

oral, parenterapyrredudbnerohuhqﬂkoa@mmnpwﬂrMEUMyhcehﬁmioSQf fidleys body
meight e: g about 70 kg) for the 5  -treatnent of migraine is 0.1 to 100-
my of the actlvéehggrééc@nsepemiGNPFr&§§61WHMGhC@ddmdobe samcgiledamed, for
exanple-1 to 4 tines day W be appreciated that it nay be
necessary to nah&drﬁﬂﬁﬂn§h9§hpéﬁﬁdns1P@‘ﬂﬁé“&§sdgegdeﬂ@ﬁ@ﬁﬁéuﬁhSﬂﬁérééévand
weight of the patient a t he severity of the condltlon
treated. For or%pl SdRFnFé&ﬁ&?ﬂond&s&HFPgJG§§§m(ﬂ pr@ﬂ&@%& 4%

to 50 ng of the ctl

| adninistratioh FFcﬁr8?888§ﬁ9%80HFaFﬁ%%E%rg%ﬁ§°%§5 p%;e Egﬁp@eagents

gggaeg{esgﬁ ed doée 8r s ?Pﬁsgngggpgga#‘om ap?g%rs&rl zeéglsyn%y %g%a%dt hat '
10 by methods well known in the art, Liquid preparations for '\J
 oral administration may take the form'of,ifor example,
' solutionsi syrqps'or suspensions;.or they may be presented
'as:a dry product for constitution_with.water or other | |
 suitable vehicle before nse.“ Such liquid preparations
: 15_;'Jmay be prepared by conventional means with-pharmaceutically e
acCeptable-additives:such-as suspending agents (e.g. sorbitol ]
syrup;.ceiiulose deriﬁatives e.g. hydroxypropylmethyl- |
ceilulose'or hydrogenated edible fats); emuisifging agents
. (e.g;-iecithin_or acacia); non-aqueous vehiclesl(e,g. Q;/ :
'20 almond oil, oily esters, ethyl alcohol or fractionated
- §egetahle oils); and'preservatives (e.g. methyl or propyl
'-p-hydroxybenzoates or sorbic acid) The liquid preparations
may also contain conventional buffers, flavouring, colour-
ing and sweetening agents as appropriate.
25 | For buccal administration the.compositions may
take the form of tablets or'lozenges.formulated in
conventional manner. | |

The compounds of the invention may be formulated

'for'parenteral administration by injection e.g.-by bolus



aerosol contains 0.2 ng to 2 ng of a conpound of the invention, and each
dose admini stered via capsules and cartridges in an insufflator or an

i hhal er contains 0.2 ng 20 to 20 ng of a conpound of the invention. The.
overal-l daily dose by inhal ation will_jge within the range 1 ng to 100 ny.
Adm-ni’strati on may be several tines daily, for exanple from2 to 8 tines,
giving for exanple 1, 2 or 3 doses each time. 25 ' The conpounds of.

the invention mayinjdctdes iad.cdift indiHuy InFiad onn CedRimdabitddny Fpone or

more ot her. therapeutic agents, such as anal gesics, anti-inflammatory agents
and anti - nauseantistjectioh? magc der giresentedndnhah ids @eghagel fom i nvention,
conpounds of general formula (1) and their physiologically acceptable salts
-and sol vates (e. §-%hydnaeapprukes 0 dnepaldd-dpseheoptadnersyetwiatsan
outlined hereinafter. In the followi ng processes, [err] , A and Ak are
as defined for t d@én@F&PeFSP#éW& (I&hﬁnP@m§°§itionBemawseakpesubhed

.Accordi ng to a general grocess g onpounds of general fornula gl) may be
prepared by cycl FOAMFoRSoFfUEBRP &H&§'OF°éBﬁéP§F P&r pUNAsiens: inpoil

h ' d
Eeficgfice[FE§1eé? 89u5°F§aV£ﬁgch5upagachaﬁs égﬁgﬁgggﬁ SRFPE;Stgﬁfgrlne

or bromne), or aaeﬁ%¥V96¥h958“2u£BE881H8¥ Q%a%§51¥§%gf£83}or dispersing
agents and /or agents to adjust the tonicity of the
solution. Alternatively, the active ingredient may be in
10 _ powder'form_for'reconstitution with alsuitable'vehicle,
'e.g.'sterile pyrogen-free water, before use.
| The compounds of the invention may also be form-
ulated in rectal compositions such as'suppositories
| or retention enemas, e. g. containing conventional
15 | suppository bases such as cocoa butter or other glycerides.
For administration by inhalation the compounds
'according to the invention are conveniently delivered
in the form of an aerosol spray presentation from
U/ _ pressurised packs, with the use of a suitable propellant,
20 e.g. dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable
gas.or from a nebuliser.' In the case of a pressurised
aerosol the dosage unit may be determined by providing
a valve to deliver a metered amount. Capsulesiand
25 cartridges of e.g. gelatine for use in an inhaler or
insufflator may be formulated containing a powder mix

of a compound of the_invention and a suitable'pQWder



- as m xtures of such solVve

a carboxylic or sul phonic acid, such as an 20 . _ acet oxy,
chl oroacet oxy, dichl oroacetoxy, trifluoroacetoxy, [err]-nitrobenzoyl oxy,
b-t ol uene- sul phonyl-oxy or met hanesul phonyl oxy group. The reaction may
conveniently be effected in aqueous or npjl- agueous reaction nmedia, and at-
tenperatures 25 of from20-to [err], preferably 50 to [err]. Particul arlye .

conveni ent -enbodhdg ey ggﬁqéggb‘seé%lar@tgegprl bed below. =~ -13- Wen Q
is the group [err] (or.a protected derivative t hereof)..the .process: is

desirably carried out A ipridpogu@ e of i \JiMsaie eSithe i thverterni i on
medi um whi ch may conprise one or nore organic solvents, 5 .. preferably '
hal ogenat ed hydriwmrdrais, paferderdil oneatad ol chucnairreadmhmstration to’

di chl or oet hane, dichl orodi f| uoronet-hane, or -m xtures thereof.

Pol yphosphat e edtasy (of avenade oasty s ieaht hicoh ahounthel prkgparfar fthen
‘phosphor us pent oxi de, dieth Iether and chloroforn1accord|n ‘to the net hod

10 descrifhed itreat@andn IR igiehide Sk Hei Lo "(q:l%fs %rﬁF*Pt‘@ser
John Wley and Sons 1967 AIternatlv%ﬁ% t he cycll n e car. out
in an aqueous oringHe da?rﬁjéo&erré‘&b‘t SPsrdifb |"rP"( She

catalyst et SRR I MRS S aS/ gﬁ?mw NN
R R T 2 S e e e S R S L T
|norgan|c aC|d depending on the age and weight of the patient as well as
o . 10 | the severity of the condition to be treated. - (W)
) | | For oral administration a unit dose will preferably
contain from 2 to 50 mg of the active ingredient. A unit
dose for parenteral administration will preferably contain
0.2 to 5 mg of the active ingredient. |
15 : Aerosol formulations are preferably arranged so that
',each metered dose or “puff" delivered from a pressurized
aerosol contains 0.2 mg to 2 mg of a compound of the
invention, and each dose administered via capsules and
cartridges in an insufflator or an inhaler contains 0.2 mg .
2O to. 20 mg, of a compound of the invention. The overall \'J
daily dose by inhalation will be within the range 1 mg to
100 mg. Administration may be several times daily, for
example from 2 to 8 times, giving for example 1, 2 or 3
doses each time._
25 The compounds of the invention may, if'desired,'be
| administered in combination with one or more other

therapeutic agents, such as analgesics, anti-inflammatory

agents and anti-nauseants.



20 such as concentrated hydrochloric or sul phuric acid or an organic acid
" such as acetic acid. (In sone cases the acid catalyst may al so act as the
r¢action solvent). In an anhydrous reacti,on medi um which may conprise one
or nore alcohols or ethers (e.g. as previ“ously described) or esters 25
(esg—sethyl acetate), tRAecaridingattal poowhlergaspesit! pifethevniiaventibsd-, acid
such as boron trifluoride, zinc chloride or magnesiumchloride. Wen Qis a
| eavi ng group, sGOMPRYNgscifogeRerad sosmude dddmpndhahedacphysicdpaieally
-effected in an 5 aggigus organi c sol vent, such as_an aqueous al cohol -
(e.g. nethanol, BCAER5ARGE sadieopRfoFPlyates d§uScubydrrées)emgy Beoxan or
tetrahydrofuran), _in_the absence of an.inorganic acid catalyst, -
.conveni ently at grfgﬁﬁg a% rg peoRr3d WGtBQBF]PuﬁFéPSﬁabﬁéeSBaFGeFerr].
"This process 10 resul M f.ar ion of, a gonpgund,of genergl fornula.
(1) wherein [errfnaﬁgg[gﬁgfgwggg EgPﬁg%§§Pdg§ﬂ'aﬁGﬁER3Ac§éKdgﬂgaP a
.particul ar enbodpiRnpref akhizasRHEGE ' f ed I r 1) may
be prepared directly by ?he reac??o%agfeggggﬁgg%ﬁg g§§@§i§ égﬁegghgférnula
(rrry:. [ERR% 20 etharwake &pedifiib@, hydrochloride) thereof, with a conpound
of fornula (1V): [ERR] 25 (wherein Qis as previously defined)

: - According to & general process (A), compounds of

general formula (I) may be prepéred by cyclisation

of compounds of general formula (II):

10 _ _
| RleNSOZA
" (II)
NHN=CHCH2A1kQ

15_-' o wherein Q is ‘the group NR3R4 or a protected
‘derivative thereof or a leaving group such as
a halogen atom f(e.q chlorine oribromine),

\;) or an acyloxy'gfoup which may be derived from

‘a carboxylic or sulphonic acid, such as an
20 | acetoxy, chlbrOacetoxy, dichloroacetoxy,

' trifluoroacetoxy, p-nitrobenzoyloxy, p-toluene-

sulphonyloxy or methanesulphonyloxy group.

The reaction may conveniently be effected in

aqueous br non-aqueous reactioh medié, and at temperatures

 25' of from 20 to 2005C, preferably 50 to 125°C.

‘Particularly convenient embodiments of the

process are described below.



or a salt or prdtected derivative theredf'(such”as'an acetal ., for exanple,
a dialkyl or cyclic acetal e.g. formed with an appropriate alkyl
orthoformate or diol or protected as a bisul phite addition conplex), using

5 t he appropriate conditions as just descri bed .for the cyclisation of a
conpound of ‘general formula (I1) (The‘#?§cher<lndole Synt hesis, B. N
Robi nson, p 488 - Wley 1982). - In this enbodi nent conpounds of general

~formula (I1) may be forned as internedi-ates and they nay either be 10 _
solated prior to cyclysakiQqnsQr a I Skt U, formithe desire
conpounds of gener al f%ﬁ%%lg-%?)Fﬁ§b§%§§3d§R3§4gé§grglpf8&ﬁﬁF38($?f9¥ﬁ§?V?f
desi-red, be isolRiLdoff tRé batessh 109 0 mul a
~(I11), or-a salt or prgtectggfggrﬁéat?vge%ﬁgﬁggy i§*EQ§PFﬂGg g%n%génd of
formula (1V) orpreseéhée 0bf PpOLPEhESpHEEE VALY theaepbackfof nrhiah! €

-sol vent, such as an aqueous al cohol  (e.g. nethanol) or an aqueous et her
(e.g. dioxan) awitich maycomeprise coné, of GhorsadPyaeniérooLvénte,[err]. If

- an acetal of a conpound of fornula (1V) 20 - is used it may be necessary to
carry out 8 he rpzeferably halbogeratedchpdracanbons ($achecxanphtorafetms or -
~hydrochloric acid). The conpounds of general fornula (I111) are novel
conpounds and  f&t¢hioremethanespdichloroathaney cdichhorodif lioronethaneds

of general formula (I'l'1) may be prepared using conventional nethods for
~ preparing a hy®@&aZMetures w@reﬁ‘awi’bﬂsﬁkatﬂe‘é%‘é?? ekpondnbyturer o
_corrpound to fororgthe am nohfl

esters w éﬁi$§§iﬁ37p§2§§?ééj¥£é£:§ gég gpgéiggﬁtoxideff
- diethylether and Chlcroform-according_tb the method NV
10 described in "Reégenﬁs for'drganic Syntﬁeéis", (Fiesér'
.- and Fiesery_John Wiley and sons 1967); _ | |
_A;ternatively the cyclisatibn'may'be carried out
_inuan.équeoué Or non-agueous reacfion_medium, 1n.the-
presence of an acid_caﬁalyst. When an aqueous medium is
15 employed thi$ may be an aquéous organic-so1ven£ such
‘as an agueous élcoho1_;(e,g, methanol, ethanol or - |
iSOPropanol) or.an.aqueous ether (e.g._&ioxan or tetra-’
_hydrofuran)-as well.as ﬁixtures-of.such solvents and the
acid catalyst may be, fot.exampie,'an inorganic écid-
20 such‘as-concéhttated hydrochloriclot éuiphuric acid or an
ﬂ'orqénic.acid.such as acetic acid. (In some éasés the acid-;l
cétalyst:maf'also act aﬁ_the reaction-sqivenﬁ). In an |
anhydrous reaction medium, whiéh-may compriselone-or more

.alcohols or ethérs (é,q, as previotSly described) or estefs

25 (e.g. ethyl acetate), the acid catalyst will generally be a Lewis -



-16- followed by reaction with sodiumnitrite in the presence of a m neral
acid (e.g. hydrochloric acid) to forma diazoniumsalt which is then
réduced, e.g. with stannous chloride, to the desired hydrazine of formula
(rrkE). A further general process (B) for preparing conpounds of general
foHﬁuYa (1) coinprises reacting a conpourtidef general fornmula (V): [ERR] 10
(mhereln Y is a readily displaceable group) or a protected derivative
thereof, with a conmpound of forrmula [err]. 15 Thi s. di spl acenent
reactlon may conveniently be carried out on those conpounds of gener al
formula (V) wherea®idhtuchbasiberer t¥biinoride o Hnognlanide (@ g.
chl.orine, brom ne or iodine), oup [err] where [err] is, for exanple, an
-acyl oxy group (WHRREN @S %69%%9¥8@% froma carboxylic 20  or sul phonic

or [ert]-nitrobenzoyl Si%h%%lﬁ]'?s?‘cef&%wﬁ’%ﬁ“' N ‘i% ALY o
groums o 3 e 8r R Rl R <edELGn Ty o Ut Fie o
et 4, ol Sryinlelsoune ity Mg NG el AL |1
organi ¢ sol vent (Wtéoﬂﬁééﬂaﬁé‘lﬂ@tﬁﬁﬁr@@ Piopropanol) Oor an agueous
ether (e.g. dioxan or tetrahydrofuran), in the absence
-~ of an inorganic acid catalyst, conveniently at a temperafureof
from 20 fo 200°C,_pteferably 50 to 125°C. This process
10 results in the formation of a compbund_of general formula
(i) wherein R3 and R4 are_both-hydrogen atoms.
' Accofding to a particular embodiment of this
.prbcess} compounds of geheral.formula (I) may be
| prepared diréctly by the reaction of a compound of

15 . general formula (III):

RiRzNSOZA :

(III)

NHNH, -

20 _ o :
or a salt (e.gq. the'hydrdchloride) thereof, with a

compound of formula'(IV):

LALkQ ) | | (IV)

OHCCH
(wherein Q is as previously defined)



-17- mater) exanpl es of which include al cohols e.g. ethanol; cyclic

_ethers e.g. dioxan or tetrahydrofuran acyclic ethers, e.g. diethylether;
lesters e.g. ethyl acetate; amides e.g. N, N-dinethylformam de; and ketones
e.g. acetone, nethyl- 5 ethylketone or,_nethylisobutyl ketone. The process.
‘may be carried.out at a tenperature of 15For exanple, -10 to +[efr], NS
preferably 20 to [err]. The conmpounds of formula (V) wherein Y is a hal ogen

_atommay be prepgped Bu1Eeae! bpgeaR¥dnAgkD §9behOE¥harEs '@&Qh%hgﬁn |

" al dehyde (or a protecte derl ative t er o Qis
. a hal ogen at om aé‘e@Ql?qESPUéxéinﬁQBW al aiamsr@t B@negheﬁ aee%g§68U§ et her
" (e.g. dioxan) containing an acid (e.g. acetiCT or rochl oric acrd

~reacting a conpogpemed GEER' &h éppﬁubaié)!é whRy eI 6r¥hb§oém€¥ér ei’»yd%QUp 15
~with the appropriate phosphorus trihalide. or wi.th N-bronmp- succinimde and

tri phenyl phosphioe protettedyasoaubasulfhetenaaamedont eonpteryl,, ushagei n Y

is a hydroxy group, nmay al so be used to prepare conpounds of fornula (V),
wherein Y is a gthepapproprisyeacohditbonsi ab justagpsopibedefort that ed

species 20 (e.g. an anhydride or:sul phonyl chloride) using.conventional

techni ques. The ¢yelbisatiancofl| acrerpaupdbefpgeparadl Sormydai $3I) okThe a
-conpound of fornula (IlI)_wherein Qis a hydroxyl group (or a protected.

~derivative ther St§cheEeindeleByathendsyi BnsRobinson, p 4§§nploH§Yof
f | wh Y t R-R'R"' e
{rom the corr osptiRhy (O (FRTS SMPABLBGnF CaPRPGRRAF ! RE FeHPRS] bEPRER okt D)
for-exanple as Qﬁﬁfrﬁé“¥5fﬁb&99§rfﬁt&fﬁ&&f&tég)aHSréhQ9fk§§ either be v

'10 isolated prior to cyclisation or reacted in situ to form

the desired compounds of general formula (I). _
COmpounds of general formula (II) may, if desired;
be isolated as intermediates by reacting a compound of
'formula (III),'or a salt or protected derivative thereof
15' with a compound_of formula (IV) or a salt or protected.
derivative thereof, in a suitable solvent, such as an
aqueous alcohol (e.q. methanoi) or an aqueous,ether
(e.q. dioxan)_and at a temperature of,'fOr_example,.from
20 to 30°C. If an acetal of a compound of formula (IV) U
20 is used it'may be’necessary to carry out the reaction
in the presencelof an acid (for example, acetic or
.hydrochloric acid). | |
The compounds of general formula (III) are novel
compounds and form a further aspect of this invention.
| 25-' The compounds of general. formula (III) may be prepared
uSing conventional methods for preparing a hydrazine,
for example reduction of the corresponding nitro compound'

to form the amino derivative, by catalytic hydrogenation,



Compounds of general formula (1) may al so be prepared by anot her general
.process (C) involving reduction of a conpound of general fornula (VI):

[ ERR] wherein Wis a group capabl e of being reduced to give the required

Al k[ err] group or to give a protected derivative of the Alk[err] group, and
A epresents the 10 group A as pr¥tously defined or a group

. capabl e of being reduced to formthe group A or a salt or protected

. derivative thereof. Goups [err] which may be reduced to give the required-
~group. A include fmlIaeedrioy Npeactson ad £l SRS FLEiES &b thd Prdsaldeny!
-groups. The required Alk and [err] groups may be formed by reduction steps
whi ch take placeoSepaninetal mmcidges her hydroghbpptopiciie toesm 4 oups
-whi ch may be reduced to the group Al k include 20 correspondi ng

unsat ur at ed gr oubkazeniworsakporhicly 1g oupen aedwied N ane wirthartannolroxy|
groups or carbo‘én functlons G oups. whi ch may be reduced to the group

[err] include ni 'do“:o tﬁhﬁ(ﬁ&ﬁ#ﬁ% hyfdnazine 0fy fonmudayr@iis.. -19-
Exanpl es of. groups re ted t he substltuent group Wthus include
[err] (whePe T'is Ak e@%}‘! Tt o ¥ A5 sondidg REERAT NG SiqmpRunds

[er 'r..] o lerr]i 0 I%ﬁR]general [f%R%lul( m&’) de rrJ,Jisaensd xle%rcrgin\ghlacrcor:rna burd of
general formula (V):

_R1R2N502A AlkY

(V)
10

(wherein Y ie a readily displaceable group) or a
protected derivative thereof, with a compound of formula.
o R3R4NH. | |
15 Thls displacement reaction may conveniently be carrled
out on those compounds of general formula (V) wherein the
:fsubstituent group Y is a halogen atom (e.q. chlorine,
- bromine or iodine); a group OR; where ORg is, for example,
an acyloxy group (which may be derived_from a cerboxylic
20 ~or sulphonic acid) such as an acetoxy, chloroacetoxy,
dichloroacetoxy, trifluoroecetoxy or p-nitrobenzoyloxy,
E—toluenesulphonyloxy or methanesulphonyloxy group; Or a

group NR'R“R“'EQ

» where R', R" and R"™ , which may be the
same or different each represents a Cl-ﬁ alkyl group and
25 Ee represents an anion such as.e halide ion e.g. a chloride,
_bromide or iodide fon. | |
The displacement reaction may conreniently'be effected

in an inert organic solvent (optionally in the presence of



. the same or different, each represents a hydrogen atomor a [err] alkyl
group Zis an azido group.[err] or the group [err] or a protected
tderivative thereof, x is zero or 1 angd.[err]' is a hydrogen atomor a group
such that 10 [err] is the group [errT or [err] is the group [err] where Rc
- 1s an alkyl or an aral kyl group). G oups which may be reduced to formthe_#
group [err] wherein [err] and [err] are both hydrogen include nitro, azido,

hydroxylnrnowaﬁﬁﬁﬂ¢IQX§ﬂQ}Qﬁuﬁf winkeh cinolude a%ﬂ°b9lﬁt¢+§£a%ﬂhﬂmoyaelds

.-the group [err and t rovi des_a net Iene of the group Alk. A -
‘conpound’ of = §¥FL4 9 §49- vﬁr’e‘?’éa'[ 1F] te Y@'ﬁﬁ’ By at3t¥CHS al so be
pr epar ed by r%guctron of Lot o5 ndi n c ound of r al fornula ( 20
wherein [err FPEEE n&tAn a‘%ﬁ’ Sk a %Nl?hg‘n rf'“?% At B e

eherern Lerr PR eﬁﬁé@?%@?‘fﬁﬁ%ﬂﬁ%ﬁ%fﬁg R dodk, e eny1~
reducti og 25et &w Ousc{rfél A (ﬂ yPi{sWa &) dedwsite | erdte proczéss ﬁﬂfrﬁe [err]

“and x are as I n the presence of an "am ne,

particul ar| ycsﬁt;au ed’aetartoe fmpePaidd b, P ilihie / .orm'@o (41])50°C,
wherein [err] and/or [err] is 5  other than hydrogen, is reductive

al kyl ati on oprbher@mn@esmMﬂbrﬁpmmnpound wherein [err] and/or [err]
“‘represents hydrogen, with an appropriate al dehyde or a ket one (e.g. -
for mal dehyde or acet M) dompidunds of formula (V) wherein Y is a halogen
' atom may be prepared by reacting ahydrazineof formula (III) N
10 with an aldehyde (or a protected derivative thereof) of formuf&’
(IV) in which Q is a halogen atom, in an agueous alcohol
”(e.g. methanol).or an aqueous ether (e.qg. dioxan) containing -
'an-acid (e.qg. acetic or hydrochloric acid) or by reacting a
compound of general'formula'(V)gwherein Y is a-hydroxy group .
_15.'with the appropriate phosphorus trihalide or with N~bromo-
| succinimide'and triphenylphosphine in tetrahydrofuran.s The
intermediate alcohol, wherein Y is a hydroxy group, may also
'be used to prepare compounds of formula (V), wherein Y is a
'group ORS, by acylation with the appropriate activated spec1e\~)
20 (e. g. an anhydride or sulphonyl chloride) using conventional .
.techniques. The intermediate alcohol may be prepared by
cyclisation of a compound of formula (II) wherein Q is a
hydroxyl group (or a protected derivative thereof) under
standard conditions. - o
25 _ _ Compounds of formula (V) wherein Y represents a group
'gR'R"R"'Be may be prepared from the corresponding tertiary

amine by reaction with an alkylating agent, for example as

described in general process (E) hereinafter..



presence of a suitable reducing agent. In some 10 instances (e.g. for the
i ntroduction of the group [err] where [err] is nethyl) the al dehyde (e.g.
f or mal dehyde) may be condensed with the prinmary amne and the internediate
thus fornmed may subsequently be reduced using a suitable reducing agent. 15
"Thg_gequired ferr] group wherein [erk§~-and/or [err] are other than hydrogen
may .al so be prepared by reduction of a correspondi ng am de, for exanple, '
[err] (where [err] ic Vi _ ilyq?m £e i dTH6 - t ed

- by conventional 20 C%r?ea)tcoﬁg{d% cf‘llubr%'Jée{.‘xe(aif\rgp e yucl-e%]g(llg)t ?‘t#%fa%ogena ioeﬁ’fafg%(a
using a reducivyy aiEfiHers Wehedta 12 brddedld (Bt aln 1Al idirRicRaldnh oretaal |
bor ohydri de or cyanoborohydride, or a netal hydride. "The reduction nmay

. conveniently lomidest ef igentralr FatinuYaeqatryan nmedi um which may 25
.conpri se one or nnre=solvent§iﬁ ﬁgbtzpke sol vent s -21- include al cohols
e.g. ethanol or propanol; cyClli@ étlegs exg. dioxan 8 t et rahydr of ur an;
acyclic ethers e.g. diethylether; anid:S/g.g T hyl f or ram de; and esters
"e.g. ethyl acetate,and nitriles e.qg. 5 It UVED be
appreci ated that the choice of reducing \ reaction conditions wll
be dependent on the nature of the groups and fgerr]. Suitable reducing
agents which may be used in_the above process . for the reduction of

conmpounds of for rul ¥PEFein® Igh& GERUR © € bedndexgdyced tRe 9d¥8ups

[ ERR] ' the'requiréd AlkNR3R4'group or to give a protected '
155 o _ derivative of the AlkNR,R, group, and al représénts-the
~ LO i f . group A as preViOusly defined”df a group capable of being

reduced to form the group A,
or a salt or protected derivative thereof.
| Groups.Al'which may be reduced té give the required
group A include corresponding unsaturated’ groups such as

15 C, _.-alkenyl groups.

2-5 _
The required Alk and NR3R4 groups may'be formed
by reduction"steps'whiéh take place separately of
| together in any appropriate manner.
<j, - Groups which may be reduced to the group Alk include
20.. corfesponding unsaturated groups and corresponding groups
éontaihing one or more hydroxyl groups or_éarbohyl functions.
Groups which may be reduced to the group Nﬁ3k4 |

include nitro, azido, hydroxyimino, nitrile and amide

groups.



- [err] (where T, [err] and [err] and x are as previously defined)
“include hydrogen in the presence of ‘a netal catal yst, for exanple Raney
*Ni ckel or a noble 15 netal catal yst such as platinum -platinum oxide,

pal | adi-um or rhodi um which may be supported, for exarrpl e, on charcoal, -+
ki esel guhr or alunmina. In the cas®-f Raney N ckel, hydrazine ffay al so bee
used as the source of hydrogen. This process may conveniently 20 be :

carried out in a solvent such as an al cohol. et hanol ; an ether, e.g.
‘di oxan or tetrahydrofuran; an amde, e.g. di rre | f or mam de; or an ester
e.g. ethyl acetate, Fxamples t‘éﬂ‘r’pﬂé’r%Rﬁ & Qﬁreseﬂ#eqm thersybstitaentap| y

-5 to [err]. 25 - The re CtIO s may al sg .be effected o
conpounds of @éﬁ’i’éﬁpalw ¥ LpqAKg 'é’e)‘ﬁl?%ﬁelejsserﬁjsk or anpal "fq}?r}-

B”’;'d| :yjhﬁe il q#a%#%#qf 2#4 “4;%‘?%?? ;&ﬁg# r@ﬂé‘é ﬁ%@%ma:
csaﬁo%o;ohsd?r Wc&w 4p’r o@j rlgg/}&(ﬁ)%s'e% ctf‘iff'ﬁe carfr Jpﬁ) | neagr
al cohol ch a9 Q?ﬂ@'Nl?rR el 't%lﬂ-{R O (vhebd B! ! ﬁi}etngr']y tyd 1 e, and

at a terrp rature 0 dm B 4’0 Terr|6 preferabld 50 tcﬁ[er some
instances theﬁ?@%@%ﬂ&ifﬁf&é& QI ey Dahyirddead Ausm i N the

presence of cobaltous chlori de. Reduct i on -of .conpounds of general formula
(VI) wher ein W@roels%ntaﬂ.kjmrgwmlza,lé hen ga‘z:xups droug Ny or

' the group NR3R4 or a protected derivative thereof,

._:x is zero or 1 and Ra is a hydrocren atom or a group such thatu

.10. —CﬂzRi is the group R4, or R4 is the group OR where R is_
- an alkyl or an aralkyl qroup). | | |
. Groups which may be reduced to form the group NP3R4
.w_her_e_in R3 and R4 are both hydrocen include nitro,_
azido,'hydroxyimlno and nitrile groups, Reductlon
15 of a hitrile'group yields the group CHZ'NH2 and thus
provzdes a methylene group of ‘the group Alk.l
A compound of ‘general formula (I) where. R4
is a hydrogen atom, may also be prepared by reduction o __C:/
~of a correspondlng compound of general formula (1)
20 mherein.k4_1s a benzyl group, for example,wlth'hydrogen
| _in the presence of a catalyst e.g. 108 palladium_
on carbon. o ' -
The requlred NR3 4 group wherein R3 and/or R,
is other than hydrogen may be prepared by reduction

25 Of a nitrile (CHRg) 4CHRGCN oF an aldehyde (CHRg) CHRGCHO



[ ERR] 15 [ERR] and [ERR] (wherein T, [err] , Z and x are as previously
dffined) may al so be carried out using diborane or a netal hydride such as
I'1t hi um al um ni um hydride. This process may be carried out 'in a solvent,
for exanple, an ether such as tetrahydofuran, and conveniently at a
tenperature of- from-10 to [err], préferably 50 to [err]. A particular.
enbodi ment of general process (CD I ncl udes the reduction of -a conpound of
general formula (VI) wherein Wis the group [err], for exanple, by 25

catal ytic reduct tﬁ] hygr cgg%"n:é %:Ieh‘:afm %Cc%sq.f %ecﬁ'i@ St S ;‘t@has

pal | adi um on ch ¢coa of5 r hediim én umna,” optiona Iy In

presence of an YRl Ids £ ,r;iqleorqgt#:qma conmpound V\/nerel n[err] and _
.[err] are bot h%k?ydrogen usi nga T thi ud & umi ni um hydride in the absence of

an am ne. Suitable redyCigif ANy MNistil 3] D et ifodrt I@ﬁ-e';arin@educt i on
of the.group A include hydrogen in the presence of a netal catalyst.

_Appropriate nmeta conippust ofafbrawld t(iIQnwhieate inh® . plandyer ar4e igs descri bed
for the reduction of the group W The starting nat@rlals or internediate

conpounds @f 10 othgameshan hydmegen(,Vids reducdt ivee pdkyd atjonnalifoghes met hods
to those described in U K Published Patent Application No. 2035310 and "A

Chemistry of Het@raessandiogneempeund whesledn Ry @nd/orCRyprepresesdst ed by
WJ. Houlihan (1972) WIley Interscience, New York. 15 A-compound of
general for nul a \¥ADPSRRer Mithyans appropriate aldehyde or a ketone =

(e.g. formaldehyde or acetone) in ‘the
W, ' " presence of a suitable reducing agent.’ In some

10 instances'(e.g.'for'the'introduétion of the group
R, where'R4 is methyl) the aldehyde (e.g. formaldehyde)
may be condensed with the primary amine_and the
intermediate thus formed may subsequently be reduced
usihg_a_Suitablé reducing.agent.

15 ‘The required NR,R, group wherein Ry and/or.R4

: are other than hydrogen may also be prepared by'
reduction of'a'corresPondihg amide, fér example,

ALKNR,COR; (where R; is as previously defined).

3

Thereductionﬁmy be effected by conventional

20 methods, for example by cétalytic hydrogénation or
using a reducing agent such as an alkali metal or .
alkaline earth metal borohydride or cyanobOrohydride,
or a metal hydride. The reduction may conveniently

be effécted.in an organic reaction medium which may

25 comprise one or more solvents. Suitable solvents



group Al k[err] may be prepared by acylation of the correspondi ng
unsubstituted am ne using conventional techniques. The Fischer-indole

. cyclisation process may be enpl oyed 20 to prepare.a conpound of genera
formula (VI) wherein Wis the group [err] or [err] in .conventional manner. .
A compound of formula (V) wherein A is an alkenyl group containing 2 tbws
carbon atonms nmay be prepared by 25-231~eacting a corresponding 5-halo indole

- of general formula (VIl): [ERR] -24- wherein Wis as defined for general .

formula (VI) and Hal is a halogen atome.g. bromne or.iodine, wth-an _

- appropriate alkene of formula J[err] (wherein p represents Zero or 1 to 3)
“in the presendpcdfidg 8lcohgdsaleygt. Skdiangd Qrppriopdingh:(KYFldsit, for
exanpl e the acetate and a phosphi ne e.g. triphenyl phosphine or tri-o-

‘tol yl phosphi nethesg§eengr RiOKaR O&r tedrphydrodyeansadeysdds gfhers

A A L o L
di met hyl f mi de. and at.a,ter e of fram 75 to [errl. AlLe ively,
Compounds of FBEREFaScar) Shhy Too S5REAsRea ) Mdr ety p uAos T Gt idee

i'ndol e-5- car box- aIg?h%q§ﬂggfggggg%%i%%%gukga&VEhE)éh-gg?{ﬁgh%%%%?] gis as

“defined for general “Tof mu I'S an. I nteger O th=for,

- exanpl e, a sugEnge ghal5%58&@5&h26%ﬁ%¢i@%50%111 be dependent

on the nature of the groups W and,Al.

—

: ng Suitable reducing agents which may be:used in the W/
above ?rocess for the reduction of compounds of formula -
10 . (VI) wherein W represents, for_example,-the_grouPS'

TNO,, A;l.kN (CHRS)xCH:RGCN'.' (CHRS.)"X'CR6=NQH' -_CH(OH)CHRG-_

2 3!

3R4 (where T, "'-Rs and_ks'and x are as previously

~ defined) include _hydrogén in the presence of a

NR

metal catalyst, fOr_éxampie Raney_Nickglfor a noble
15 _metal_céfalyst éuch as platinum, pla£inum:oxide,
| palladium or fhodium, which may be supported, for
‘ ' e'x'a.tmp]_.e.,_ 6_n c_:l'_1arcoal, kieselguhr or. alumina. 1In the
| case of Raney Nickel, hydrazine may alSo be used as
. the source of hYdrogen, This'process,may conveniently - .j
| 26 be'carried out in a soiventlsuéh as an'alcbhdl. :
e.é. ethanol; an ethér, e,g.-dioxan or.tetrahydrofuran;
an amide, e.g. dimethylformamide; or an ester e.g.
ethyl acétaté, énd at a.temperaturé.of.from =10
to +56°C, preferably -5 to +30°C.
25 ' The reduction. process may alsb be effe;ted

on compounds of general formula (VI) wherein W'represents,



20 - standard conditions. Conpounds of general formula (1) may be prepared
by anot her general process (D) which comprises reacting an indol e of
géneral formula (1X): [ERR] wherein X represents a | eaving group with an
am ne of general fornula (X): -25- [ERR] Exanpl es of suitable |eaving
grots X in the conpound of general forgw.,a (I X) include a hal ogen atom
(e.g. a fluorine, chlorine or bromne atom or a group [err], where [err]
represents a hydrocarbyl group such as 5 an aryl group, e.g. phenyl.
The aryl group may be unsubstituted or substituted by one or nore

substituents suchggs BahMpee,atRBFgrehpsi ¥K0; Cdﬁ@QH?éﬁknﬁR‘ﬁ|ky| e.g.
~ nethyl; al koxy e.g. nethoxy, acyl, e.g. acet?f and a kox?ca?bﬁnyl e.g.
-et hoxycar bonyl 10or QOQHR -(Wﬁéee|EaVRggaﬁﬁoﬂpafépﬁesﬁﬂéeﬂobsl% IS
preferably a phenoxy group. The reaction is conveniently carried out in the
presence of a sol defitned),magihg afnf atkallii metalagnealkabineceanteous
.reaction nmedi-um 15 The reaction nmedi um may thus conprise one or
more organi ¢ sol veatsl baorahydriédaeer, cpagobdrohydrbdet et ga- sdgivmf ur an;
am des e.g. NN-dinethyl fornmam de or N-methyl- pyrrolidone; alcohols e.g.
met hanol or ®t han@f: caiciws bogohgdnjde 05t ayanohprehy@side gwhight onitril e:

20 hal ogenat ed hydrocarbons e.g. dich] oronethane: _and -
' ' g p%oceSS'may congengentiy_be_carrfed out in an alcohol such

as propanol or ethanol, orla n_itrile such as acetonitrile, and at a
femperature of ffom_lo to 100°C, preferably 56 to
100°C.' In some iﬁstances the reduction using a
10:. borohydride may be cérried out in the présence of
cobaltous chloride. |
Réduction of compounds offgeneral formula (VI)
whereih_w represents, for examﬁle, the grbups TNOZ,.

AlkN,, AlKNR

3 COR} CHRGCOZ,.(CHRs)xCR6=NOH, CH(OH)CHRG-i

37740
15  NR,R,, -COCONR,R, and COCHR,Z (wherein T, Rj, Rgs Rg.,

3741 34
2 and x are as previously defined) méy.also be carried out
uéinq diboréne or a‘hétai'hydfide”sudﬂ as lithium aluminium
/ o hydride. This process may be carried ouf.in a
| solvent,lfor example, an ether sqch as tetrahydrofuran,
. 20 and'conveﬁienﬁly at a temperatu:e o£lfrom -10 to
+1oo5c, pfeferably 50 to 100°C. ._
A particuiar embodiment of qenerai.proceés (c) inclﬁdes
_the_reduction of a compound_éf-geheral fo:mula (VI)
whérein W is the group CHRGCN, fo? example,:by
25 catalytic.reduction.with hydfogen in'thelpﬁésence

. of a catalyst such as palladium on charcoal or rhodium on



tertiary amnes e.g. triethylamne or pyridine, optionally in the presence
_of water. In sone cases the = -26- amine of formula (X) may itself serve
‘tas the solvent. If desired the aminolysis may be effected in the presence
.of a base, such as a tertiary anmine (e.g. triethylamne or pyridine); an-

al koxide (e.g. sodiumt- 5 butgxzide) or a hydride (e.qg. sodlun1hydr|de;/
. The reaction may conveniently be effected at a tenperature of from[err] to
[err]. Thé conpounds of general fornula (IX) are novel compounds and
constitute a faltheénaaspptionéllfi sni thenpresendd ofTbnyammneeHNRgngenorand
sel ecti've vasoconstrictor activity, as described above. for conpouhd

gener al fornuleo(p#odﬁhe ctepmpqgndewberehs B gndeR@Iarerbuth hyd&rogbr; ei n
"X represents a group [err] may be prepared, for exanple by reduction of a
compound of ‘gew@iny lsthinm @ mipsythydhédeuﬁnv¢he absqeteneﬂ aoragéneral

formula VL)) or a salt or grotected derivative thereof
reduction may be caPpitabl tr?ﬂuﬁn%9oﬁ%ﬁ%tﬁeﬂhéthanhbeg%ﬁ%@ainpFB%ess (O

and XA o Skt Ebh o BHE b oL B 08! PSR PR b EPReRLS
SRR s e e e Tl
conditions for the process are as described for the reduction.
'of the group W. | | | |
.The startiné'materials or intermediatefCOnpounds-of W/
‘10 -generai formula (VI) may he:prepared by_analogous methods' |
to those described in U.K.'Pubiished Patent Application
No. 2035310 and “A Chemistry of HeterocYCIichCompounds -
Indoles Part I1" Chapter VI edited by W J. Houlihan (1972)
Wiley Interscience, New York
15 ' A compound of general formula (VI) wherein W is the -
'group AlkNHCOR4 may be prepared by acylation of the
corresponding unsubstituted amine using'conuentional_
techniques. ' - o
The Fischer-indole cyclisation process may be employed
20 to prepare a compound of general formula (VI) wherein W

“is the group (CHR ) CHRGCN or CHRSCHRGNO2 in conventional

manner.

1

A compound of formula (VI) wherein A is an alkenyl

group containing 2 to 5 carbon atoms may be prepared by

25 reacting a corresponding 5-halo indole of general formula (VII):
' Hal IR W ' :

- ” | (VIT)
N : -
H |




-27- thereof wth a hal ogenati ng agent such asa phosphorus halide or
o§yhalide In an inert organic solvent. e.g. phosphorus pentachloride in

"~ dichl oromet hane. A sul phonic acid of formula (I X) ,where X is OH may be
prepared for 5 exanmpl e by acid or bagg.catal ysed hydrol ysis of an ester
- of fgrmula (1X) (i.e. a conpound wherein X represents the group [err]).
Conpounds of general fornmula (XI) may be prepared by anal ogous nethods to .
those described in Uwherkin Rulds sisede?dined £oRDgien@irialn fiermudAd3(¥I0 and "A

Chem stry of Heterocyclic Conpounds - Indoles Part .II" Chapter VI edited by
W J. Hamilton (1972) Bal dp lentherlogiean atomNewgYobromdnewel! iadiner, copendi ng
U. K. Patent Application No. 8315564. 15 - According to a further

general processWith & ARRFORY iGter glkense Of) forgwlai Ry RoSOpdCHa) gFfHFEH,
.or a salt or protected derivative thereof nay_be cqgnverted into another

conpound of the WRFESIOR FEPKGSEIFeREFOnRE dr &Ceddr 8. thg Presence,pf a
S Terr) = e ISRy B Btk 55, Bl a4

compounds of { oL aLl brM1S BhBeARSAA &Y. €401 ok SHOh b SEbneBd LE1LE-

represent hydrogen atons, eactl ~arsui y I'ng~agent

sbeh as a compoyd yabrbephine [ tobbtHRe’ Gikhl bl tefRi82§"hitkBGefi Bt sken
as triethylamine or tri-n-butylamine. The reaction may con-.
-veniently be effected in é solvent, e.g. acetonitrile, meth~ |
anol or dimethylformamide, and at a_teﬁperaturé of from 75
-to 160°C. Alternatively, ¢ompounds of formula (VI) may be
prepared by reaction of an appropriate indole-5-carbox-

aidehyde of general formula (VITI):
| W
OHC(C_HZ)q o .

;5 -(ViII) _
wherein W islgs defined for general formula (VI) and
'q is an integer of 1 to 4, :h
with for, example, a suitable dialkylphosphonate; using
20 _standard conditions. |
~ Compounds of general formula (I) may be preparéd by
anbther-general process (D) which cdmprises reacting aﬁ |
indoie of general formula (IX):

XS0,A | - ALKNR,;R,

25 B o y | | (IX)
- | NN N o

whéreinix represents a_leaving group

with an amine of general formula (X):.



[err] or [err] group and L represents a |eaving group such as a hal ogen
atomor a tosylate group, or a sulphate [err]. Thus, ‘the al kyl ati ng agent
. ,may be for exanple an-alkyl halide (e.g. nethyl or ethyl iodide), alkyl 5
itosylate (e.g. nethyl tosylate) or dialkylsul phate (e.g. dinethylsul phate).
The al kyl ation reaction is conveniently carried out in an inert organic \
~dolvent such as an amide (e.g. dinethyRbornani.de), an ether (e.g. C '
‘tetrahydrofuran) or an aromatic hydrocarbon (e.g. toluene) preferably in 10
-“the presence of -a base. Suitabl e bases include, for exanple, alkali netal
hydri des, such as sodi um or potassi uRihydride, alkali netal anides, such as
sodi um am de, al kali netal carbonates\ such as sodium carbonate and al-kali
met al al koxi des- such as sodium or potasgium 15 nethoxi de, gthoxide or
t- butoxi de. Wien an alkyl halide is ¢nmployed as the al kyl ating agent the
reaction may al so be carried out in k e presence of an acid scavenger such
as propyl ene or ethylene oxide. A-ca?alyst such as tetra- butyl amoni um
fluoride may al so be enpl oyed. The reaction 20 ~ may be conveniently
effected at a tenmperature of [err] to [err]:. Compounds .of fornmula (I)
wherein [err] represenk%2BP}es rof $hthgPlertepvingrgfonppr¥stnt the [err]

al kenyl, phen[errlal kyl or_[err] cycloal kyl group and_/or one or 25 bot h
of [err] and-[er‘?c}m? %‘s%t%%é%in@?r% be! Prephieludenn| brlggensahghan

appropriate co und of rnula [ery] or [err].. . -.-29-- According to
aﬁgthgr génerarp‘?ﬁ%é§% #%or%PeE chior{né orlbromlne atom) or aggroup

OR, wheré-R7 represents a hydngarbyl'grbub such as o
- an aryl group, e.g. phenyl. The aryl group may be ' '
unsﬁbstituted'dr substitutéd byjone Or more )
- substituents such as halogen-atoms;_of nitro; cyand;
ﬁmiﬁo; alkyi_e,g.'méthyl;'alkoxy e.g;3méth62y;.a¢yl,
e.g. édetyl énd alk0xycarbohy1 e.qg. éthoxycarbonyl
- .10 groups. 'The'leaving'group represented Sy X.is '
preferably a phenogy grqup; -
Thé reactioh is coﬁvenientlycarriedrout in the
présence of a sdiveht and méy be effectéd in an_aquéous '
or nonAaquéous :eaétioﬁ:medium.' R ' _ _f~/
| 15'. | The reaction medium may thus comprise ome or more
orgahic sblvents,'éﬁch as ethers,'e;qt.dibﬁan or tetrae -
'hYdrofuran;'amides.e.g. N,N-dimethylformamide'br N-methyl-
pyfroliddne; alcohols e.g..méthanol or éthanol;:esters
e.g. ethyl aC¢ta£e} nitrilesle;g. acetonitrile;
'_20  halogenated hydrocarbons e.g. dichloromethane; and
'tertia;y amines e;g. triethylamine or pyridine, -

optionally in the presence of water. In some cases the



conpound of general fornula (1) according to the invention, or a salt
t hereof may be prepared by subjecting a protected derivative of general
férmul a (1) or asalt 5 - thereof toJgaction to renove the protecting
group or groups. Thus, at an earlier stage in the reaction sequence for the
prepayati on of a conpound of general formula (1) or a salt thereof it may
have been necessamimy cfefomhila 1X) nay AtHAH @IVOashRe TIVidnte
groups in the nolecule to avoid undesirable side reactions. For exanple it
may be necessary to pridt eidsired giheu@mnisrollys isherayi el @fiflecaied/ dh [téver |
represents hydrogen, by protonation or with a group easily renovable at the
end of the reactiRsieSERCe Qfqehase, Swch @so@pterdjianyclamdae f(er.gexanpl e,
aral kyl groups, such .as benzyl, di phenyl nethyl or triphenylnethyl; or acyl
groups such as Nbﬁé?fﬁ.y&)m(ﬂ?ylpygrlgmlﬁlﬁoﬁl ad&orddel (6r9gphspdivm t-n
sone. cases, .t al so, he desirable to protect 20 _the indole nitrogen
with, for e;amrgg(‘%"ﬁegl BF 2 hyey 185 Heag -nERAIM BySsddednt cl eavage of
.the protecting group ¢ roup be achi eved conventi onal. procedures.
Thus an aral kyl groupq@ﬁgﬁeggiﬁgﬁgyP? ﬁE§V6818Pgéyé eb§9%§8F88e551§sis 25
.in the presence QE@}é?%%ﬁ&¥§Bf(?r%m QghkedkgnuggogEqrcoal)'or sodi um. and
cyl™ S

| iquid ammoni a; an group such a benzyl oxycar bonyl may be renpved

by hydrolysis with, fahee nd3y HE0geR RNt ml a2G¢kh CaRll HoPb1PY

reduction, for -30- exanple by cata?%tic:hggrogéngtﬁon? ?ge pﬁ?ﬁaloyl

group may compounds and constitute a further aspect of this invention.
U 10 They possess potent and selective vasoconstrictor activity,

as described above for compounds of general formula (I).
The starting materials of genéral formula (IX)
_wherein X represents a group OR7 may bg prepared, for

example by reduction of a compound of general formula (XTI}

Xs0,A W
15 2

| J - =0
NN a |

. _ H .
(wherein W is as defined for general formula VI))

or a salt or protected derivative thereof.

20 | The redﬁcfion may be cafried out in énalogous
manner to the general process (é) and examples of
_snitable groups W and details of reaction conditions are

' given'in éonnection with the general procéss (C).
A'compound.bf formulé (IX) Qheréin X represents
25 a halogen atom m&y_be ﬁrepared, for éxamplé by reacting

the corresponding sulphonic acid derivative or a salt



be renoved by hydrazinolysis (e.g. by treatnment with hydrazine hydrate) or
gy treatnent with a primary amne (e.g. nethylamne). 5 _ As wil |
~be appreciated, in some of the general processes (A) to (E) descri bed
previously it may be necessary or deS|rabIe to protect any sensitive groups.
i-n ‘the nol ecul e as just described. 42®s, a reaction step involving —r’
deprot ection of . a protected 10 - derivative of general formula (lI) or a

salt thereof may be carried out subsequent .to any of t he previously.

descri bed processes (A) to (E). Thus, according to a- further  aspect of the

i nvention, the fothenedf wikets Saleagnating adent sugh aas iatrhesphems may

I f necessary and/or_ deS|red b | ed out subsequent to-any of the
processes (A) to }%ﬂl ]i9% %ﬁ% el %fhyi’lﬂliﬁ Qﬂ}%r-’tﬁ‘%éent EF(ii)

Chereof nto a proreRs %mﬁsfals%»“nc?gpqr;ﬁ%' ciica%wws "3 e
t hereof. Were it és 'fc?x% 1% | ?fj(at ‘évt?er@@? r}bam 3)\{%3) roe'd ?ﬁofal t

physi ol ogi cal |y accept I"e"sal. exanpl e as a 5% _
O o i 5y i et el B, 1
_-eqw val ent armunteggb,_a @Jlm,ﬂ_asokyznt (i.e 3Ja d&ﬁbm{@g%ﬁt hanol ).
X represents the group OR7)
Compounds of general formula (XI) may be prepared _
by analogous methods to those described in U. K. ' 7
| h'io. Published Patent Applicatlon-No. 2035310 and "a
| Chemistrycof Heterocyclic'Compounds - Indoles
" part II" Chapter VI edited by W.J. Hamilton (1972)
Wiley Interscience,”New York, asawell as our copending'a
U.K. Patent Appllcation No. 8315564. |
15 - According to a further general process (E)
a compound of formula (I) according to the invention,
‘or a salt or protected derivative thereof may be
converted into another compound of the invention u51ng U
conventional procedures.
20 B For example, a compound of general formula (I)
wherein one or’ more of Rys Ry, R3 and R, are
'.alkyl groups may be prepared from the corresponding
compounds of formula (I) whereln one or more of R1
R2' R3_and R4 represent hydrogen atoms, by reaction

25' with a suitable ‘alkylating agent such as a.compound

of'formula R*L where Rx represents the'desired Rl,



The starting materials or internedi ate conpounds for the preparation of the
conpounds according to this invention may be prepared by conventional 5

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
preparati ve sequence, the general netRkogs indicated above for the _
preparation of the conmpounds 10 of the invention may al so be used for the

i nt roduction of e Si I t an internediate sta in the

preparation of tﬁg'rgguf%§%423%%% n%pd $h5§?r98Fn§§aﬁpi€?%ﬁﬁg PEQYPr 84ch
ro at. the 5- It be .0t raduc | r fore qr. afte

gycFPSation tO'E%% hf%?#?@%g ?ﬁﬁ@f&gnﬁcﬁgﬁgagQ?t g%SHPd gﬁeFeFBﬁghﬁée

appreci ated that ()980) .Mirhiuss! 248 B1R99a%eRg bOEECAYGNES Phr! SREhEORS

~shoul d be chosen i 1&r that the reaction condifions not ~a ups
present in the nahealkglwhadhder ¢edgsi medhisn bbeeih?§|igﬁidePE°QFEg1

-32- The invention is further illustrated by the foll ow ng exanples. Al
tenperature$ aretpsylateHfelg. figthgd bbsklate)aoki Bia2ky8uspHate (e.q.
Reactivials are 4m stout-walled glass vials with a screw cap and Tefl on
(Trade Mark)-fac@dmerbylsylipbated. byTRecatbydatiivar reaetibhKisléonveniently
Chromat ogr aphy was carried 5. out either in the conventional. manner
usi ng silica gel CRRELBR, ORtedB| gB| iBertAprganig4sodveny sdtcksas an amide

chr omat ogr aphy (WI C.Ngﬁill M Kahn and A, Mtra, J. Og. Chem 2923, -
43, 1978) on siltBa9¢ MEIBRTBEAEOrBARiGR) n ARyRENGR R ogtaprghydroferanh

ol Lovi oo abbr evP: HnarORa ¥t Rhaf8sePbon "85 ' ESLUERS) peflranly 1n
S : 10 the presence of a base. Suitable bases include, for
éxample,.alkali metal'hydrides, such as sodium or
pptassium hydride, alkali metal amides, such as sodium
- amide, alkali metal.carbbnates, such as sodium carbonate
.and alkaii metal alkoxides such as sodium or potassiﬁm
-_15.: methoxide, ethoxide or t-butoxide. When an alkyl halide is
empioyed as the alkylating agent the reaction may also be
-carried.out.in the preéence'of an acid_scéVenger'éuch as
propylene or_ethylene oxide. A.catalyst such as tetré-
_\,/ : butylammonium fluoride may also. be employed. The reacfion
20 mgy'be convepiently effected at a'température of -20°C to
~+100°C. | | |
.Compouhds of formula (I) wherein Ri'represents a
C3-_6 alkeny; group,. R, represepts a C3_6.a1keny1, |
phen(cl_4)alkyl or Cg_o cycloalkyl group and /or one or
25. both of R3 and R4 represents propenyl may be prepared |
‘similarly, using an appropriate compound of formula

RxL or (Rx)2804.



10 ~define the eluent used for chromatography and t.l.c. (A) Methylene

- chloride-ethanol -0.88 ammonia 50:8:1 (B) Methylene chloride-ethanol -0.88
Smmoni a 100: 8: 1 (©) Methylene chloride-ethanol -0.88 anmnia 60:8:1 15 -

(D) Met hyl ene chl-ori de- et hanol - 0. 88.agnnn|a 25:8:1 (E) Methylene -
chl ori de- et hanol - 0.88 ammmoni a 200:8:1 (F) Methyl ene chl ori de- et hanol - 0. 88

.ammoni a ‘750:10: 1 (G Methyl ene chl ori de-et hanol -0.88 ammoni'a 40:10:1 (H).
Net hanal - chl or of orm.5: 95 (3) Ether

Et her - | oh 1:
(K) eR/ef Kfu gngxgﬂleorl e"%e‘?i?eif‘gl e (aL’)°‘i(\%‘%‘n l cR*iQﬁ,ﬁse"t h(aFr?oI 2. 88
' 75:.8: 1 t t-at th _
?nlm?b? Met hyl ene drﬂ?&‘)rogg ano ]]a %%@Jlam"r(o:[r?l aacé'??ré:(jll% ace a e eon 'er )
d- et hyl rﬁkhyl .
L ?:ﬁ: orgf o?lm ﬁwcatettﬁino%l JsSag'gcl(t@)e mﬁ%@?g@%ﬁﬁ&?&éﬁor m r?vjseﬁ(%ﬁr?& a19 1 (T)
Methyl ene chl of x‘éﬁ:e@t%@‘der&v%&iw @v) Pa& el 1T (1 ?&egos -
err

chl ori de- ethanol 0.-88 amoni a 89: et rol eum et her

-ethyl aceBate ZhbrEdf @pch:ela@tamr QId"IQ'renfbvb ¥nel PrfRA1NE GrHRIpE orout i nel y’
checked for purity by t.l.c. enploying u.v. light for detectlon and spray

reagents such gsopgisassium ~° -33- pernmanganate [err]. In’ addltlon i-ndolic

|nterned|ates wer e detect ed
Thus, at an earlier stage ‘in the- reaction sequence

. for the preparation of a compound of general formula (I)
‘t.or a salt thereof it may have been necessary or desirable \j“
10 to. protect one Or more sensitive groups in the molecule
-to avoid undesirable side reactions. Forrexample it may
be necessary to protect the group NR3R4;-Wherein Ry
o and/or.R4-represents hydrogen, by protonation or with
a group easily removable at the end of the reaction
15 sequence. Such groups may include, for example, aralkyl
_'groups, such as benzyl diphenylmethyl or triphenylmethyl-- .
or acyl.groups such as N- benzyloxycarbonyl.or,t-butoxy-
carbonyl or: phthaloyl._l. | | |
: In some cases, it may also be desirable to protect \-4_
20 the indole.nitrogen with, for example; an_aralkyl-group
| such as benzyl. ' '
Subsequent cleavage of the protecting group or groups
may be achieved by conventional procedures.- Thus an aralkyl
-group such as benzyl, may be cleaved by hydrogenolysis
25 in_the-presence of a catalyst (e.qg. palladium"On charcoal)
'or.sodium'and-liquid ammonia: an acyl group such as N-
_benzyloxycarbonyi may be removed by hydrolysis with, for

example, hydrogen bromide in acetic acid or by reduction, for



by spraying with aqueous ceric sulphate [err] and tryptam nes by spraying
with a solution of iodoplatinic acid (IPA) or ceric sulphate. Proton [err]
nutl ear nagnetic resonance (n.mr) spectra were obtained either at 90Mz
using a Varian (Trade Mark) EMB90 insfP8Fent or at 250MHz using a Bruker

AV W 250 TSt e o 2oUel9hTk plgrolRiihebn, mie bhLRA by azoup mey

-Sfﬁ?iEéLéﬁéQLLE?E%%%?%?%%%%Q?@Eh&@?f%§¥?ézgé%r?%9ﬁéfﬁ%?&ﬁsgghﬁé%?ﬁégkson1é
moxture of 40% naidane AEn eV aRensT; 6 BV preArReR Pk, & priffy GO °°

.(20m ). Further paiiheone,df, Me¥ngadaque)nethytam ne (1m ) were added after
stirring the suspension at [err] .for a further 1h and 0.5h respectively:

The suspensi gn was then @i widd de @pppecaateai,heh Somb, obethee evaporating
~under ‘reduced pressure to afford a solid (ca 7.0g). This material was
triturated with waeaerad proceséesl \ajndot {8)sdesdrdbeBeptedibuslyl itati on,
washed with petroleumether (b.p. 60-[err]) (50m) and dried to present the
title conpound asmaypbedoece5sagy) om gesitrablpeto] prokecysasyFsenditive

C 43.35; H4.9; N 11.1. [err] requires C 43.45 H5.1; N 11.3% 25
Preparation 2 4- AGFRYPR- ABt FehBRZEREALhAReIUFBhERERT dBeA. soTh¥Fen2of the

product of Preparation,l (7.99) .i n-ethanol §150nil and di nmet hyl f or mam de
(10m) was added FE28LAPB: B4ELANYRINARG, GRPEPEEGLION 98of BEPESAEEM oxi de

h | . 0g,,..50% aqt ' h |, .(50mi d, _h d
SQQESSLE??C 3PoconeR VaRivEres YaReEes, PoRbiTgo ) o or BRTE VEPPIEE0 as
' d d the hyd t .Q0; t h t | f
hydr ogen was. absoPBlarerharEarh YBE°AnkSkaRlak eb fhy, o the pfovionfiy, U,
and rotary described processes (&) to (E). o

_ Thus,-according to a further aspect'
I6f the invention, the following reactibns (G) in any
15 appropfiate éequence ﬁaylif'necessary and/or-desired
bé cér:ied.oﬁt subsequent to_aﬁy 0£_th§ pfocesses_
(_A) to (E) s | |
(i) . removal of any protecting groups; and
(ii) conversidn of a cqmpound 6f genéral forﬁula (I)
N 20 of a salt thereof into a physiolqgically
acceptable éalt or solvate (e.g. hydrate)
thereof.
| Where it is desired to isolate a compound of the
. invention as a physiologically-acceptable sélt, for
25 example as an acid addition salt, this may be achieved
by treating the free base of general formula (I), with
an appropriate acid (e.g. succinic or hydrochloric acid)

preferably with an equivalent amount in a suitable solvent



35 evaporation respectively, and the residual solid (8g) extracted with
boiling ethyl acetate (3x50m ). = The conbined hot extracts were - 34-
ffiltered and evaporated to dryness under reduced pressure to produce a
solid. This material was triturated Mg h petrol eumether (b.p. 60-80) to.
present the titl'e conpound as a powder {5.29) n1p._101-105,“5.Preparatioﬁﬂé
“4- Hydr azi no- N-net hyl benzeneet hanesul phonami de hydrochl oride The product of .
‘Preparation 2 (1.0g) suspended in water (6m) was treated with conc: :
hydrochl oric aci @ (d.Ordquedis e th@woy) s ated the 10 hydrochl ori de sal t.
The mixture was then cooled to -5 and treated with sodiumnitrite (0.389)
in water (2m) and stirThes toar tihgri matersi e pom gin ternialiet e tedndtiayy - 5.
The suspension was rapidly filtered to renove unreacted starting naterial
and the filtrat fondde dreparation ohdhe donpiowiEly Rdoprding .-
hydrochloric acid (10m)  15. at -5.- The solution:was allowed to warmto
[err] with vigortdus smventiprnmpy ke prepagiedhiky eenventiianalas col | ect ed

and washed with ether (50@%£ to give the title.conpOUndtfl.Z%; 66% pure) as
a powder. P |.cPethody anatqgquy te) thoss Jgegcopribed 4n U.K. Published

2 (o oyanonr g (el 4 Qokid TR penzencetnanesul phonar de To s
) and e by ) g Nl AN man g
SE1TTS B SPTM Y e s L ot 1110100,
title CO”POUHd IndARReEaddve3Bor BHe pieds¥dtdion of the compounds = \J .
10 of the inVéntion may ai#é be usgd'fpr the-ihfrodﬁction
df'the'desired groups-ét an intermediéﬁe séaée'in
.the preparafion of the fequired'ccﬁpdﬁnd.. Thus, for
"éxample; thé_réqﬁired group at thels?posifidn may
be”introducéd either before of.after-cyelisation to
"15: 'fdfm fhé'indble'nuCIeus; It shdﬁld fherefofe:be'
~ appreciated that in such multi-stage processes,
the'sééuencé'ﬁf reactions should be chosen in ordef
that‘the reactipn conditions do not affect groups
‘present in the molecule which are desired in the final

20 product.



Preparation 5 30 S : _ S
3- (Cyanonet hyl ) - N- net hyl “1H i ndol e- 5- et hanesul phonani de A Suspensi on of the
product of Preparation 4 (0.25g) in polyphosphate ester (2.5g) and S
chl oref.orm (5m) wa3d heated at reflux for 5 min and then poured onto .ice.
The \Zgsul ti'ng ‘'suspension was stirred £94-20ni n then extracted with .
chl orof orm(4x10m ). The extract was washed 35 wi th 8% sodi um ' '
bi:carbonate (10m . and er.(10n led, : . -35- filtered and evaporated .
£b give an oil . 0?'?58?"‘%% égo{)'ﬁ%e?\ﬂsqiwﬁﬁ by Jhe fqlipwing exameles,c Akl | e
€onpound (0. 06g) tesperatures ere|in: 'C( JIRkp' | Tsads, Mpris) isa%m%_ _ gidgReactivials
(2- Ami noet hyl ) - N-aretiay bothaInengiassviats vane s Wb eas Bdre 671 (Wade Make)Mabdate,
(1) 10 A solution of _the product of Preparation 3 (1.019g).in nethanol

(25m) and water qUeRiied Ry Pderoe and e\l"fg"q!’].(l&lﬁdl-m-cﬁhm rephyl wes carried
di net hyl acesal ( Qutléitheratn W%ﬁvﬂl&‘alshﬁﬁeb”&hiﬁgrsﬂi&'ﬂae!‘t(ﬁe?él{ 1 a

¥urther portion 4-chl opobyt an I met.h cet al 1179) "wa addéd and
stirring at 15 _%'ef%fﬁ é‘gn#fﬁuzg}q‘qof’” o![' hg.""%ﬂ‘?‘tW"!o Wt fon Sk,

adj usted to pH4 s Katei agd AaniitivaindacOrgt eClieh. 30292303, e1978) esh BOIfcah(Merck
Sol vent was reno Y r a0 uced Jpressur g .and, f he r.esidu

treated with sat \l?g?gﬁngqﬂggugy eg'?%'g‘gg %ﬁgé%oﬁg’tléczoqumﬁ‘(%ﬁﬁ?’lin ge?,
extracted with etPejyorapdiencert sherariotherwine adatedict EhevfoLlowing dbbfeviations

[err] and cpmcentdepimd th® elubitubdl ¥88)chroddticar e?.i.@g.gﬁ? chr omat ogr aphed
(B), (C to give the tryptam ne free base as a gu 0. 07 , whi ch was :

taken up in hot isopropanol (2m) and treated with
\_ - (A) Methylene chloride-ethanol-0.88 emmonia 50:8:l

(B) Methylene chloride-ethahoi-ﬂ.sﬂ emmonia 100:8:1
(C) Methylene chloride-ethanol-0.88 ammonia 60:8:1
15 (D) Methylene chloride-ethanol-0.88 emmonia 25:8:1
| | (E) Methylene ch}oride4ethanol-0.88 ammonia_200:8=1
(F) Methylene chloride-ethanol-0.88 emmonia 750:10:1
(G) Methylene chloride-ethanol-0.88 ahmonia 40:10:1
B | (H) Ether-cyclohexane 1:1 | | '
20 (I) Methanol-chloroform 5:95
" (3) Ether I
(K) Methylene chloride-ether 1:1 _ _
(L) Methylene chloride-ethancl-0.88 ammonis 75:8:1
_ (M) Isopropyl acetate _ : |
~ 25 ~ (N) Ethyl ecetate-ether 1:1
| (0) Methylene chloride-ethanol-0.88 smmonia 83.5:15:1.5
(P) Acetic acid-ethyl acetate 1:99 =
(Q) Ethyl a¢etate-¢y§1§hexane 1:1
"(R) Chloroform-methanol 50:1 '
0 (S)_Chlqrofofm-methénpl 19:1 _ _ _
| (T) Methylene chloride-ethanol-0.88 ammonia 150:8:1
(U) Methylene chloride-ethanol-0.88 emmonia 89:10:1
(V) Petroleum ether_(bp60-800) -ethylacetate 2:1
(W) Cyclohexane-ethier 2:1° ' o
35 o '
Intermediates were rodtinely checked for purity by t.l.c. émploying
u.v. light for detection and spray reagents such as potassium



a hot solution.of succinic aci d (0. 01519)
addi ng absol ute-al cohol (ca.” 1.0m) tot

“sol ution was
“col l ected by
- the title conmpound as a powder (0‘@369) mp. 133-[err].
- C,50.8;H, 6. 1;

N.mr.

allowed to cool:  -The solid

in hot isopropanol. (0.5m). After

he boiling m xture the 25 .
that -crystallised out was

filtration, meshed wi th anhydrous ether and dried to present

N, 11.4 [err

ires: C51.1;H6.8;N 11. 7% 30 -

pemangamte[ kmol{)er rin, edtt#tols%nﬂpm Mtctam eie:eeted

N-Met hyl - 3- [ 2§ rgiray iﬁ:jﬂﬁiel\edqh&ods iakHdq

Erebar ati on 2‘5"533@@')3% 6 a1t ﬁe&%ﬁ’%ﬁﬁ%\%" ez@%ﬁ)’l@f‘ oy pr°d“‘7t o

hydrogenated

sulphat8s pal I adi um oxi de

Ee e(th“aesak

-36- on charcoal (0 89, 50%

sects Dot obutih Y14k SHABORL 8bos TS Bt B! BLEEY

f||traU5N1throu
(0.45g) whic heikherdat #OMbz wsing tot Vardap rdpade |Har5}nmmt@@tvm ysing a

precipitated
of solvent).

off and drie

- Anal ysi ggFou
- H, 7.2; N, 10. ggﬂ-ﬂeth

trat.

tnipledo| 9 onAuaptet ndam: e AultiPlshy t he resi dual gum was
triturated with diethyl ether (3x25n ) to give a solid which was filtered

toegai/ieont lie 1 |“t |.e "conmpound

‘as a- pomder 0.33g;, mp. 62-[err].

C,52.5;H;6.8;N,11.0. [err] requires.C, 52.3;

A-Methy brfeoi trobengereethanesil plivnanirle_Bydmube {431 )
N-Met hyl - 3- [ 25 doTBLIBH BF1 AN ehdbenbaridéthbiiRugsnngt r@ﬁﬁéwepb@rsamﬂ?

methylene chloride (SOml) ues added dropwise, over a period of 0.25h,
to a rspidly stirred, ice-cold mixture of 40 aqueous methylsmine

15

(4ml) in methylene chloride (20ml

) Further portions of 40% aqueous

methylsmine (lml) were added after stirring the suspension at 00 for a

further 1nh ond 0. 5h respectively.

The suspension was ‘then stirred at

- 0o for a further O. Sh, before evaporating under reduced pressure to
~ afford a solid (cs 7. Og) This meterisl ues triturated with water
(100m1) and the solid ‘collected by filtrstion, ueshed with
petroleumpether (b.p. 60-. 809) (SUml) and dried to present the title ,

20

25

30

35 .

compound a3 a° powder (5.46g) m.p.

126-1290.

Analysis Found: C,43.35; H,4.9; N,11.1.

'C,H'lzuzo,.s.o..zsﬂzn requires €,43.45; H,5.1; N,11.3%.

Prepsration 2 _

4—Amino-N—nethylbenzeneethenesulphonsmide

‘A solution of the produet of Preperstion 1 (7. 99) in ethanol (ISOml)
end dimethylformamide (10ml) was added to a prereduced suspension of
10%. psllsdium oxide on charcoal (l Og, 50’ equeous paste) in ethsnol

(SOml) and hydrogenated at stmospheric pressure. After 2.75h a
further portion of estslyst (l.Dg) wes added and the hydrogenetion
cont inued for snother 2h. A totel of 2. 14 1 of hydrogen was sbsorbed.
The cstslyst snd solvent uere removed, by filtration and rotsry

boiling ethyl acetate (3x50ml).

- evaporation respectively, and the residual solid (8g) extracted with
The combined hot extracts were

‘Anal ysis Found: '

'sol ution of sgaiied RMa IM250 indtPulSRY) d 2 gﬁ-@i@@(ﬂd L c?‘égigt ¢A thick gum

out-. The reactlon m Xt ure.was I n Jacuo ca. 1m

trobengereetihgnesil plionsmixe 2c(431)15  Exanple 3

v



" hydrochloride In a simlar manner to Exanple 2 the product of Preparation 5
(0.70g) was hydrogenated, filtered and the filtrate concentrated to give a
gam 20 (0.79) which was purified hggtlash chromatography (T, 3cmdia.
col).. The resulting gum (0.3g) was extracted with ethyl acetate (20m),
_fIILered and treated with an excess of ethereal hydrogen chloride. The
soli-d was col | ecfiddepgd nd tavaperated ke Haynesst ynder headuced presaurs t ipsedycese

[err], 1\éicrum ]p|§dl(ihﬁ tmlglFmaeefm wad It@mmB 8d'vd tRped réfeum-etHewdes.p. (0. 249)
m p. err s_Foun requires -

C 29.3 1 6. 8. N, 1998 Fopre é‘_FT—'fj the: ?“zpeﬁg‘i‘okg é‘J)[err] NHVE)
2.9-3.5 (8H, m[le-tpr]ll)_alﬁdll? r]) and 6. 9- 7.5 (maromatic). 30 Exanple 4 3-
.(2- Am noethyl)- N (phenyl nethyl )-1H i ndol e-5-ethanesul phonam de,
conpound wPth creatinine, sulphuric acid and water (1:1:1:1) (i)

4-Ni tro-N- (pherRoeparabibppnzeneet hanesul phonami de 35 Benzyl am ne

. (9.83nl) in di C|%Qi@ﬂ%mét@&hnﬂ%eﬂ%ﬁu%h@ﬁmﬁ ﬁ%rochl’c&zde an -
ice-cold, stirred Soruofl - Nl n de (79)
i n- di chl or onet ha ﬁ?)“ PFRAZR L 4%h ﬁ'e“ﬁ Auepended; in wete é'“waé’ﬁ%d with -

wat er (3x40M), hreaaed W2k ooh¢, hdrauhlpeid ]acmnc(Jemn)pahwearéapdtmsmand
the pr OdUCt rec ﬁ:ﬁ-g%%lo?%je fsEli){n J gﬁ{ﬁ%‘nm Q:Wel)l coolgé 15 tgmané t‘l:lr(gai:ed

conmpound atOnee
4- Ani no- N-(phenym:tbtmqtbmizceh@et(ﬂa}@uirphehm(@ll)Aasdsqténs@d)rfoofSDt minutes

~ product of St agwe}aing( Jtﬂ.a)temaemhb@wm l.%@m )rh@ﬁ&é&ﬂéﬁﬂenﬁ G
pre-reduced 1096#) | adi um oxi de on char coal
iltered to remove unreacted start ng material and the filtrate added

N slowly to stannous chloride (5.0g) in conc. hydrochloric acid (10ml)
15 at -5%. The solution was allowed to warm to 20° with vigorous

sti:ring and the precipitate that formed was collected and washed with

.ether (50ml) to give the title compound (1.2g, 66% pure) as'a_pdwder.
"T.l.c. (A) Rf 0.8 (IPA) | |

20 _Preparation 4 _ _
' 4-[2-(3- Cyanoprqpylidene)hydr921no] N-methyl-benzeneethanesulphonamide
To a filtered solut;on of the product of Preparation 3 (0.6g, 67%
pure) in water (13ml) and dilute hydrochloric ecid (2N, 0.25ml) was
. added 3- cyanopropaﬁal, dimethyl acetal (0.23g) end the resulting .
25 solution stirred at room temperature for 24h. The precipitated solid
R ~ was filtered off, washed with water (2x30ml), diethyl ether (50ml) and
dried to give the title compound as a powder (0.3g), m.p. 96-970,

Preparation 5
30 }-(Cyanometbyl) N-methyl-lH-indole-S-ethanesulphonamide
A suspension of the product of Preparatlon 4 (0. 259) in polyphosphete
_ester (2.5g) and chloroform (5ml) was heated at reflux for 5 min and

then poured onto ice. The resulting suspension was atifred for
20min then extracted with chloroform (4x10ml). The extract was washed
35 with 8% sodium bicarbonate (10ml) end water (10ml), dried,



~hydrochloric aahramqtpgsml)edaﬁb) \faﬁt@?"e(

10 'paste, 2g) at 'r_oomter'rperature'and pressure until hydr-ogen upt ake

(1.99[err]) ceased. The catalyst was filtered off and the filtrate

'evaporated to dryness to give a solid which was purified by crystalllsatlon

from rrethanol to give the title corpound as a solid (3. 29) m p. 109- [err]
15 T.l.c. (E) R 0.4 (CelVy. (iii)

', 4- Hydr azi no N-(phenyl net hyl ) benzeneet hanesul phonam de hydrochl oride A

sol ution of sqdi t ) r.d{yl wa a cold -
suspensi on of qﬂﬁgg}ﬁ éﬂd e‘%aé&-g%gg td Bl ﬁ i (8@5)%) Srh’i‘gd@q %‘% conc. _
iﬁw hyser en @id- bel ow
[err]. "This np.leqgw plsrqed.py -5 for 50m n and the remal ning solid
renoved by filtration. . The ice- cooled filtrate was then added slowmy to a
sol ution of .. stannous chlorlde dlhydrate (3.5g9) in conc. hydrochloric acid
(7.5m ) keeping the tenperature 25 ‘below [err]. After the addition the
m xture Swvas stirred. at room tenperature for 3h and the solid collected,
washed wi th diethyl ether (3x50m ) and dri ed to give the title corrpound as

"a powder (O0.4@xpmpIB L. c. (B) Rf 0.43(1PA). (iv)

3- ('2- Ami noet hﬂ.)(zl\k..ﬁnb 1muaaéu.¥i-iﬂmﬂmahe.ﬁeeﬁé}@mgr%ﬂamfa¢l phonani de

conpound with

- 4- Chl or obut an&ﬂMﬁ&Laeet al (0.18g) was added to a sti rred sol ution of
t he product - ofMethe®@d1(i i.i) (0 459) i'n a mxture of éthanol -38- :

‘ m) & ""g:{ﬁ?‘
'f:(%gl eZ:I m xt \llj\? e\r?& SV %Frg cf'rtoouc r ohirsepgﬁa tl%ﬁe?ﬁ(églsicﬂ?gx ?'Sﬁﬁ "&}r g{ﬂﬁ"&&

tw ce (A) to gqndewqt}eg tm nélmdagt ‘SopP Qrmﬁrgt)hlorobutanal dlmethylacetal v
_'(U 117g) was added. After stirring for 0_75h at 500 a further po:tlon

_ of 4—chlorobutanal d1methyiacetal'(0.ll7g) was added and stirring at
15 . 500 continued for another 0.75h. The solution was adjueted_tp.pHa by
| adding ammonium aeetete (0.3g) and refluxed for ShJ' Solvent was
| removed by evabdration under reduced preseure and the residue treated
 with saturated adueous potassium carbonate_sbldtibn (15m1) end
extracted with ethyl acetate (4x50ml). The extracts were dried
- 20 (MgS0,) and concentrated to a gum (0.69qg). This material was
| chromatographed'(B),e(C)“t0“give-the tryptamine free base as. a gum
(0.072g), which was taken up in hot isdpnepanol-(Zml) and treated with
a hot solution of succinic acid (0.0151g) in hot isopropanol (0.5ml).
_ After adding absolute alcohol (ca. 1.0ml) to the boiling mixture the
25  solution was allowed to cool. The solid that cryStellised'out was
collected by filtration,.ﬁashed with enhydrous'ether and dried to
present the title compound as a8 powder (0. 0469) m.p. 133-1380,
Analysis Found: C,50.83H,6.13N,11.4 . _
C13H19N3025.0.5C4Hg04.0. 103H50 0.75H;0 requires: C,51.13H,6.8; N,11.7% -
30 Nem.r. 5(CD3S0CD3)2-65(3H,8,HeNHSD,)2.7=3.4(8H,m NH502CH20HZand

'cnzcnznnz) 6.8-7. 5(4H m,eromatlc)

-~ Example 2 -
' N-Methyl—S—[Z-(methylamlno)ethyl]-lH—1ndole—5-ethanesu1phonamide

35 compound. with succinic acid and water (6:4:3)
" A solution of the product of Preparatlon 5 (0.45g) in ethanolic

methylamine (25% w/v, 25ml) was hydrogenated over 10% palladium oxide



whi ch was dissolved in aboiling m xture of ethanol (5.6m) and water _
(g ) and treated with an aqueous solution of creatinine and sul phuric
‘acid (1:1, 2M O 1m). On cooling tf®e+itle conpound was deposited as a
sol i d. (96rrg) mp. 217-[err] (sof'tens at [err]). Analysis Found:

' C, 4‘*2../0 H 5. 9; N, 14n Zhab&dal]. (0. qu$d”e§ f‘:; ;Jas'E'e? p%e’\ﬁ‘ 33/0 19%h(an§|.'l n@SFn

2.9-3. 3(8H,
I[Eigl:r%)l e 5 3- EZ (E%&Pgﬁ‘!yﬁg)'&%% "ﬁdrﬂ?‘t Iﬂ}/itrfltll‘i’%&m@% e’MféHesﬂJ"Ide@nam
.15 . hem SUBCI nai]ﬂ:rheér}cbyehfrﬂ&'eté\tbitbogivélhé gﬁ?s(us.pag)sImmcmfwaawgvsﬁaidewdwmot
' on car bon a 0
g)r(lahsdrogenat ed #sodrp g%aqml (%ﬁ/ ﬁr?dsttﬁe,aa‘gegdd”% 3015?%(%8? sé’f’cg?lcgpé?i’?l on 5
-(0.40g) in gthanti083g} iyl wethaeoX A8r¥Ml)and tthick gslulureng:iiathbmton Thes
stirred for” 20 reggRid miRfrk was' RBncehtREN PR VikSo f Jat erl@g gv\ﬁi’%tbyf e

and the filtrate concentrated in vacuo to give an 0|
reted withhe

_chromat ogr aphed $iveat (8p desegtert: of heandr fhn a‘ﬁﬁmaésg%nweﬁ |tr
oi | was dissol veahetnyﬁtaabﬂt(sxzsmneé divela sahtl WRid ks vra&t@z@éedﬂsuﬁal ni c
acid (22.5ng) in e.t 0 tals wer collectedb filtration

to give thagitl® Bnﬁ% %ﬁ&ﬁaﬂp—‘ﬁﬂé?e‘? PPwdet, By 339, smRro 6 g‘
C,54.5/H7.1;N, magys{aequ:nd.eqw res C, 54.0,52,7;H,6MN3NL1028. N. mr. _
err]1. 11(3Ht

%err}) 2. gS 3. 4%@#"%']?%@46 %@ca"%r?ﬁ"é%&%ﬁ%ﬁlc 72 30" 7 zér ?%c) Met hod-
(rr)y (i) N[2- [@WQSPthwwmmwtmlfﬁhbrgﬂ Ewenple] 341H- i ndol - 3- yllethyl]
acetam de 35 A solution of the product of Exanple 1 (0.3g) in anhydrous

tfi/rahydrofurané nl) was treated with acetlc anhydrlde (0.084m ) and
15 xamE

N-Methy1-3-[2-(methylamlno)ethyl]-lH—1ndole-5—ethanesq;phonam1de
~ hydrochloride -

In @ similar manner to Example 2 the product of Preparat1on 5 (0.70q)
" was hydrogenated, filtered and the filtrate concentrated to ‘give & gum
20 | (0.7g) which was purified by flash chromatography (T, 3cm dis. col).
| The resulting gum (D.Bg) was extracted with ethyl acetate (20ml),
filtered and_tfeated'with an excess of ethereal hydrogen chloride.
The solid was collected by filtration, washed with ether (25ml) and
dried (1S5h, 209, vacuum pistol) to give the title compound as a
o5 powder, (0.24g) m.p. 151-1540.
Analysis Found: C,49.3;H,6.63N,11.8.
CluHZIN 0 S HC1.0.5H 20.0. 07C yHg0, requires C, 49 33;H,6.835N,12. 1.
nmr & (CD3SOCD3) 2.50 (3H, s NHMe) 2.66 (3H, s soznnne) 2.9-3.5 (84, m
CHZCH2502NH and CHchzNH) end 6.9-7.5 (m ‘aromatic).

30
Example 4
3—(2-Aminoethy1)-N-(phenylmethyl)-lH-indole-5-ethanesu1phonam1de,
compound with creatinine, sulphuric BCId and water (l:1:1: 1)

(i) 4-N1tro-N—(phenylmethyl)benzeneethanesulphonamlde

35 Benzylamlne (9.83ml) in dichloromethane (10ml) was edded dropwise to



. ether to

-39-. stirred at roon1tenp for 1.5h. - The resulting solution was then

“evaporated to

dryness and the residue dissolved in ethyl acetate (20m).

The ethyl acetate sol ution was washed wi‘t h aqueous 8% sodi um bi car bonat e

(20mM) and then with water (10m )  dried and evaporated 5 under reduced,

pressure to produce a gum (0.45g) =37Fhi s naterlal was chromat ogr aphed (
to give the title conpéund -as a gum (0.389g). .c. (A R -0.6.. (i1)

3-[2-(Ethyl amaa.olé‘éJw& théwhoﬂdﬁbncm* e-.%t%ﬁmeﬁeﬁ ﬁ& 1

- hem succi nat e

10 S '
anhydr ous t et reRkgEkdss &?én Iﬂ%ﬁ}’? WF f’{ﬁggum IAES'%%‘? hﬁg’?ﬁﬁﬁme of

[ithium al um

f?diblﬁihkéy Wad dﬁs(n@d 3:5319)wa|t6r Tﬂﬁaﬂ-ﬂqm briliﬁd@xﬁﬂl Bl PSR ENE

nitrogen. The resulti

-al'lowed to st
further |

;ﬂ
f d’t
A R A
Alsppropaooe! i (5gml hdor givet then tit

and the r sulthg iymdee filtered through hyflo. -The filtrate was

extracted wt
evaporated to
(A to give t
base (0.129)

'succinic acid

65-[err], shown

ESQTt

h et
(8id d*i-

and the extracts dried [err] and

acetat'
; gesbanasyiphohamide onat ogr aphed

(4 x 25m}

fAesa;.]ﬁt si&ﬁ.@f?&eﬂ t%ﬂ%ﬁ%ge (A) 12@393 :ﬁplnélfhheﬁﬂl of12bkE) ivae]g‘
LN 0] ut e a c¢oh rea W a S n o
rparasoBte pHetaensirioed 10k pattaabine S bo i ohpPedil, L0 Sga

evapor at egpt 0 pdsye,c29) tat yoa deﬂpe‘mame/vland Ipreasuter ubtilahsmrogeb ‘rupnlee/dr ous

%ﬂ")ecééste'de gﬁkﬁp&ﬁgyé‘é wls %’%8%&’%?55%&35\% U ”:]

the pr oduct ofevmxh@gd (to) drymesapte gdve a solid which was purified by :

3- (13- Ami nopro

with. oxallc a

15

20

B¥gﬂtd¥1§§ét*i¥h HaLmI .nm.laﬁoﬁ t%t amewé mier@reoﬁlso&mp&woﬁ%

Cl nd eth

‘T..c. (E) Rf 0.4 (CeIV)

(1ii) 4-Hydr321no-N-(phenylmethyl)benzeneethanesulphonemide,
hydrochloride :

A solution of sodium nitrite (0 259) in water (1. 9m1) was added to a
cold’ suspen31on of the product of Stage (ii) (lg) in a mixture of
conc. hydrochloric acid (7. 5ml) and water (4. Sml) keeping the

, temperature below -5°C. This mixture was_stirred at =59 for 50min and

25

30

the remaining solid remoVedjby filtration. The ice- cooled filtrate
was then added slowly to a solution of'stannous’chloride dihydrate .
(3.5g) in conc. hydrochloric acid (7.5m1) keeping the tempereture
below 00. After ‘the addition the mixture ‘was stirred at room
temperature for 3h and the solid collected, washed with diethyl ether_
(3x50ml) end dried to give the title compound as a powder (0.46g).
T.l.c. (B) Rf 0.43(IPA). _

(iv) 3-(2-Aminoethyl) N-(phenylmethyl)-lH-indole—S-ethsne-
sulphonamide compound w1th creatinine, sulphuric ecid and water

(1:lslzl)

solution of the product of Stage (iii) (0.45g) in a mixture of ethanol

35

4-Chlorobutanal dimethyl acetal (0. lBg) was added to a stirred

smneedXes0069) ,wasp .added

s



(i) 3-[3-(1,3-Dihydro-1, 3-di oxo- 2Hi soi ndol - 2-yl ) propyl ] - N

met hyl - 1Hi ndol e- 5- et hanesul phonam de A m xture of the product of
Preparation 3 (68% pure; 2.5g) and

2- (5, 5--di net hoxypentyl)-1Hi soi ndol e- 1, 3(2H) - di one (83%pure; 3.15g) in 35 -
-40<_/10% aqueous acetic acid (200akg.was stirred at roomtenperature for
1.75h, and then at reflux for 3.5h. The mxture was allowed to cool,

2N hydr ochl or o (Lt TROBHEF Lrrvsk EBaH e ERa Ao iiofe) loxsTor 24, | 'ahe
[err] and conceenaled guixtore sesmvapStedet- pndnymessuand the aeaidgr aphy (F, 15cm
dia. col.) of t ' (4 0 le i 0,43gx
.Crystallisati on&grfo &gﬁggugﬂﬁcﬁg@é%&ﬁg%)% Q{‘{Jer gﬁj%s' rg?ﬁsag\ri g?oa%ma%‘;bg)lngtoﬂ%ol
(1:1, 10ni) gawhichewas gdiescdyphdone bedling sixkreoosghanalp (5 £ed) [and: yatey

':Ig'. I 3CA (F) BRf O(io]'%[\f%ﬁ)tre@téa witl|1 an aqueﬁus sollutihon of _'c(:jre'atini'ne enC? _' th -
oxal ¢ aci d ancuphar gt 113l o2e B-lphl oz Pheonjimaiee datiecomoue Whicd
to a refluxing depepired es ebolit: (Pémapuntp.of 27-20@0 ((spf{etsOay)210Ph et hanol

(10m ), the resylt - .solution stirred for.dh, a2 h abl owed to.
cool. The suspAéHnasl?gins \ﬁfgg"déoncentrat ed in vacuocéﬁdnt’ﬁgs'rbég’lq(fl]gf solid

partitioned betSytas¥iQ,8 dajtiyy@anBopthB remgires sl -d5Hyd-Bal4ad®. (3x25n ).
The conbi ngd or LC & [ \ : r din :
vacuo. Fl ag co ?%cﬁ?gﬁr%t%g ;y\a%gagﬂ%’%nbﬁgdﬂ%ﬁ l@;}%@_@%@}?@}z ue 20
(110ny) afford :a'%h'ﬂ?'bé y83mdr 2insRBemedicdol ved in refluxi ng absol ute
'e%ﬁgnol (3m) and a solution of oxalic acid (30ng) in absol ute ethanol
(0-5m ) was added. Jhe gummy suspensi on was warned gently to obtain a
sol ution and aﬂi‘&"@%‘i&o cool with stirring. The o _ _

- '3—[2-(Ethylamino)ethyl]—meethylfiggindoleJS-ethanesulphonamide'

15  hemisuccinate hemihydrate

.Method (I) A suspension of 10% palladium oxide on carbon'(d.ﬂg of a
50% paste with water) in ethanol (Sml) was prehydrogenated for 20min.
To this_waé added the product of Preparation 5 (0.40g) in ethanolic
ethylamine:(ZSml) and the resultihg suspension was stirred for
20 2h at 200. The suspension was filtered through hyflo and the filtrate
concentrated in vacuo to give an oil (0.38g) which was chromatographed
twice (B) to give the tryptamine es an oil (0.114g). The oil was
dissolved in sbsolute ethanol (2ml) and to this was added succinic
acid (22.5mg) in ethanol. The-cryétals were collected by filtration _
Y, 25  to give the title compound (70mg) m.p. 148-1500. -
Analysis Found: C,54.5;H,7.1;N,10.9.
€, 5Hp3N50,5+0.5C,H .0, .0.5H,0 requires C,54.1;H,7.2;N,11.1%.
Nem.r. 6(CD350C03)1.11(3H,t,NHCH2ﬂg)52,64(3H,8,H§NH502),2,78(2H,q,
NHCH,CH3 ) ,2.85-3.4 (8H,m,NHS0 ,CH ,CH 5, and CH,CH,NH)6.9-7.5(4H,m,

- 30 aromatic).

~ Method (II) I
(i)_N—T2-[5—[2—[(Methylamino)sulphonyl]ethyl]4lﬂ?indol-3-y}lgth11]

_ .- acetamide
35 A solution of the product of Example 1 (0.3g) in anhydrous
tetrahydrofuran (15ml) was treated with acetic anhydride (0.084ml1) and



resul tant suspension was filtered, and the solid washed with absolute 25
“ethanol " (3xImM) and dried in vacuo at [err] for 18h to give the title
iconpOUnd as a solid (110ng) mp. 160-162 (softens > 980) Analysis Found:
. C 49.2;H,6.85;N,9.6. [err] requir ;§§;49 1;H 6.5 N9.5% Nmr.

)

[err]l 90(2H, m[err]), 2.62(3H d, [erT 2 73 and 30 2.82(4Ht and t, E—%
[err]),2.95-3.3(4H, m[err]), 6. 95 7.45 (4H, n1aronat|c)- Exanple 7 3- :
(2- Am nopropybhﬂeaeambomewd%e 55ﬁthmswgswie ﬁ.ﬂmr&%hm{]d de (i)
4-Ni tropentanal To solutio acri&]el neg and njtroethane -
(120m ), in efhﬂ?ﬂreg%‘g%?) W&Es%&&adq}f An el iasRbatshi ne (15
- drops) h-41(20nrl)et Hibe €611 acetaté halut i hﬁméﬁédlﬁﬁtldlaﬁuf’oﬁs gxmmm
o The r r | odl

i ops) v aaErb8Reytn B SRS chaK el B R ey EleRY ovoBotaeq
[err]. She r emdety gedyped Rpessizal tpyproducams gtlmdﬂa& )i apthis(mdterbegiwee an -
O g s> SondbGiapHES (i) td s vt ﬁ%qe%p#@wgmgt e?@he[tzl_t'e

conpound - as an ol | ?
(4-ni tropentyl Fikt€ne a%sno] benzeneet hane- sul phonam.de 10 To a

filtered sol u{ipn 3ef2-i(Beh ; Ah31 L 100 1Rdd13- S/ctthafds i ghbrimiad V) in

Cwater (20m) adde : Y0
noni t ored by ﬁéhﬁﬂﬁi—ﬂﬁﬁ% reacti on m xture was extracted ‘Wi th chloroform
" (200m ) ,1@ri 8 godutiorantl theaprudatt cbofi ﬁtagml(ub) 1. gg)vantimwrodse conpound

(2 89) as an Qéﬂrawaxq?ui‘m (yaes (16m1) was. added to &' stirred mixture of lithium '
- eluminium hydride (0.353g) in THF (20ml) under an atmosphere of ;;;

' nltrogen. The resulting suspens1on was stirred for 2h at reflux and’
_ then allowed to stand overnight at room temp. before refluxing for &
15 ° further lh. After ‘cooling the reaction (1ce-bath), water (10m1) was
' 'added_and_the_result;ng mixture - flltered,through hyflo. The filtrate
‘was extrooted_with ethyl acetate (4 x 25ml) and the extrooto dried -
.(MgSUu) and:evaporoted,to producé;o.gum.(0.187g). ‘This material was
ohoomatograohed (A) to give the free base as a gum (0.12g).
20 solution of the free base (0.12g) in hot ebsolute alcohol (2ml) was
| treated with a solution of succinic acid (0. 02299) in methanol
(0.75ml1). The resulting solutlon was evaporated to dryness to yield a
foam whichzwgs triturated w;th anhydrous ether to present the title
~ compound as a hygroscopic foem (0.068g) m.p. 65-759, shown by n.m.r.
25 and t.l.c.(B, Rf 0.25) to be identical with the product of Method - =/
(I-). : '

Examgle 6 _ _ . .
3-(3-Aminopropy1)-N-methyl-lH—1ndole-S-ethanesulphonamlde compound

30  with oxalic acid and ethanol (1:1.2:0. 83)
' (i) 3-[3-(1,3-Dihydro-1 3-d1oxo-2H—1somdol—2-y1)propyl]—-N-
methy1-1H-1ndole-5—ethanesu1phonam1de ' -

'A mlxture of the product of Preparatxon 3 (68% pure, 2.5g) and

2-(5 5-dimethoxypenty1) 1H-isoindole-1,3(2H)-dione (83%pure; 3.15g) ‘in
35 o - -



wi thout further purification in the next stage. T.l.c. (1) Rf 0.4 (CelV)
(tii) N-nethyl-3-(2-nitropropyl)-1Hindol e-5-et hanesul phonan de A sol ution
of the product of Stage (ii) (2. 8g% pol yphosphate ester (28g) and _

chl orof orm (50m ) was heated at ret®Tix for 5nin.and then 20  poured onto

i ce\(A100g). Thzox equédusngcetiepasidi (20005 wesi &tidded ait B6UH Remprdtend Fact ed

wi th chl orof orm (3x100n] }, The organic extsact,was. washed w 8% ,so0di um
bi car bonat e sol ff%'h ?@xlhaﬂﬂa; r?/‘\‘gf’érf%&%%bmwe arx é'ﬁe["earsrfi%"fz{etr"eﬁ"%ind
evapor ated t o gextragbediwith Th2ahaforfHExd0Imlasnd dhe faopbined éxtrebts washed

chr omat ogr aphy kL : ' h It Jupetoll 347
as an oil. T.I .%&h( 3»)(! %I%fdggmgq% f%ragre?{j qlggﬁl%hg?yigl goailyguﬁaﬁ 9 C 5?'{’05[‘"%) E. g)
N, 12.7. [er?] roujsdr ENa2S0y L apd. Gonpentrated 1in 9acuoi.v)Short-path column

3- I( 2; A HOPr fﬁybﬁmhiaﬁajtﬂawfuy ¥, i 15¢al &'a;i_ e%&laoesm!tan:@ﬂra&klagwr(mmggri de A
solution o e _produet o i : i.n_e ol ( was :
“hydr ogenat ed ov%f?{°58%‘gﬂea@é§5?ng?§2a| I%&'Lfﬁig%ﬁt&gno?ﬁgﬁkﬁe g’?éﬁ(%b'ﬁﬁ) for
"75.5h at at nosphixtuce pfesslaref arvd ahd medharialr €1: IThi0m9 gave #fe tibhe tconpound
m xture was filtere rated,igl to give an oil (0.27g) which
was chromatg(graaﬁgdg?ﬁméﬂc/z?ng&"S'Fp'cjééfé.q)lg?%b;i ve the tryptam ne as an-oil
(0.23g). A Xl ufilog-off k RE BAP (GelEdhanol (5n) was treated with ethereal
hydrogen chl origg; ) p50s-ahdtiopsssyl ) hlreehprl 9615-20arttialifshonam ey € t he
title conpound as a.u 0. T 2T . :

50. 4;
H 6.7;N, 12. 2. [£9®

U product of Stage (i) (250mg), in ethanol (10ml), the resultant

15 golution stirred for Ah, and then allowed to cool. The Suspension'was
concentrated in vacuo end the residual solid pértitionéd between 2N
sodium carbonate (25ml) and ethyl acetate (3x25ml). The combined
organic extracts were then dried (Na5S04) and concentrated in vacuo.

. Flash column chromatogrephy (G, lcm, dia. col.) of the residue

20 (110mg) afforded & gun (98mg) which was dissolved in refluxing
absolute ethanol (3ml) and a solution of oxalic acid (30mg) in
absolute ethanol (0.5ml) was added. The gummy suspénsion was warmed
gently to obtain a solution and allowed to cool with stirring. The
resultant suspension was filtered, and the solid washed with absolute -

25 ethanol (3xIml) and dried in vacuo at 50° for 18h to give the title
compound as a solid (110mg) m.p. 160-1620 (softens > 989)
Analysis Found: = - C,49.2;H,6.85;3N,9.6. ,
CyyHg N30,5-1.2C H,0, .0.83C,H O requires C,49.13H,6.5;N,9.5%.
Nom.r. 8(CD3S0CD3)1.90(2H,m,CHoCH ,CH NH ),2.62(3H,d,MeNHS0,),2.73 and

30 2.82(aH,t and t, CH,CH,CHNH,),2.95-3.3 (4H,m, NHSO ,CH,CH ) ,6.95-7.45
(4H,m,aromatic).

Example 7 - .
3-(2-Aminopropyl)-N—methyl—lH—indole-5-eth8nésu1phonamide

35 hydrochloride

(i) 4—Nitropen£enal - .
To a cold solution of acrolein (45ml) and nitroethane (120ml), in
ether (750ml) was added a solution of tri-n-butylphosphine (15 drops)




N.mr. [err]l 19( 3H, dCH-[err]) 2.64(3H,d,[err]), 2. 75- 3 5 10 (7H m[err] and
[err]), 7-7.55(5H, maromatic + [err]) BmmﬂeS
3-(2- Ami noet hyl ) - N, N-di et hyl - | Hi ndo p= 5- ethanesulphonan1de conpound mnth

- creatinine and sul phuric acid (21:1:1) 15 (i) '
- 2-(1H I ndol - 5- yin) etther- (A0mdd s ébdrfertésu#qmemdedm notx temeeed - Bl.br thi ndbl/e

(7.79), N'N-di nighbptlo ﬁtx&nsﬁﬂﬂbmdﬁ,&ﬁeﬁ%mw %Eér/?l a%&%e( }
& %ospﬁlne

acetonitrile (5m) palladlun1(ll) acetate (O

. tri-o-tol

(0.95g) was he&f &0ded apd the, ether was FePeNad by qﬂvammwrrtie_m o4 ﬁé codhed
“omixture was parrbsiduaneds aorifibetuyeeamwbnﬁdﬂaeﬁgﬁpapIm)(ed\l,giwlm pipgnd .

Cvanbr oo o BT i pRS BREAE R AEE" o S S0, B BB oy (v,
‘7cmcol.) to gicompdund d4s eheoidofbdigld as a .crystalline solid-(3.8g) mp.
148- [err] 25 [ lj- 1Hi ndol e- 5- et hanesul phonani de A
sol ution of tht%ii)idod&}(i:zt INS:‘\b?ia Im(’l“i)) (3 89__ I'n et hanol 400n1) was
hydr ogenated a ofrNeuhybrdrtidr ens Yl yde : perizefeehipane
char coal (5096§g1|ﬁﬁ§ﬁﬂk 0. Sg) for 2h. The catalyst was filtered off and
replaced w “TE"$TTTT 0% a aste and h dr
cont i nued for °f'hﬁl ert""'fhsoﬁ"? 2 & tHF"y?Fm?/oEg 'PI)PFEP%’G': o7 ﬁgasbﬁﬁ of 67% at e |
evaporated in paeity)tin geter 426ml) dag Addgy drbpeisenaeniteoperitandl i(1e5h) anan a

Enzxgggemog etlggk %@%@fz Al nBRIEHIBA' ) U1 P bh6t16R RN 3252 0!
- 3-[ (DI et hyl anexeparsed with ehlogefinrmh(200nk), atbed (Hg'éﬂﬁamd e&spmtpﬁh@mm de -
A solution of VBSdt ;4,1% ﬂi B4 80 cbhdolunt 4 £184) |43 ?-39639%1%' ?a( o) O
Cont ai ni ng s\, without rther purxf'ication in the next stage. 9) ..Was stir red _ '_

T.l.c. (I) RF 0.4 (CelV) . |
(iii). N—methyl-B-(2-n1tropropy1)-1H-indole-S-ethanesulphonamlde
A solution of the product of Stage (1) (2. Bg) polyphosphate ester
(289) and chloroform (50ml1) was heated at reflux for Smin and then
:poured onto ;ce (100g). The resultlng,suspension was stirred for

20
o 30min, end extracted with chloroform (3x100ml). ~The organic extract
was washed with 8% sodiunm bicarbonate .solution (2xl00ﬁ1), water
(2x100m1), dried (MgSDu) filtered and evaporated to give an oil

(5.2g). The oil was purified by flash chromatography
(3, 8cm dia .col.) to give the title compound (0. 47g) as an 011
T.1l. c. (J) RF 0.8 (KMnU“, IPA)
Anelysis Found:. -C,51.5;H,5.65N,12.7.
ClqugN 045 requires - €y51.73H, 5 9;N, 12 9.
(div) 3—(2-Am1nopropy1)-N-methyl-lH-1ndole-5-ethanesu1phonamide
~ hydrochloride ' - 2
. A solution of the product of Stage (111) (o. 439) in ethanol (50m1),
" was hydrogenated over pre-reduced 10% palladium oxide on charcosl

25

30

(0.4g) for 75.5h- at atmospheric hressure and tempe:atupe. The

35



-43- at roomtenperature for 3h. The resulting solution was partitioned
bq’tvveen sodi um carbonate (2N, 50m ) and ethyl acetate (2x50m ). The
organi c extracts were dried [err] and evaporated in vacuo to give a solid.
Trituration with ether gave the title~d8mpound as a solid 5  (0.9g) mp.

156 459. (iv syl phaonani . de
| odonet hage %1 ir{ﬁa@f%iﬂﬁ?iﬂ%fb) ?A(;é zlfﬂsﬂte{;rg?e ;%poggfgae%—ﬂ‘%%%dgé‘% 8f Qralbag.e
(iii) (2.79) % éfﬁ'@f‘ﬂ}/l’”éﬁl%&%?'&?@r?m XAsaﬁdcm idday ceodl 1 itagaivel the on

s; Id ra ed a; r(r)]omtzqrrp?ﬁahbu&sa aﬁoéxlthtnz}g) Pat asRit4dBh Cdfaﬁhéjt%iioin eév?an%g)gﬂﬁﬁs
added, - and the resulti stif erature overni

The mi xture_was grh?ﬁ gﬂe"ﬂ‘%b §ﬁa]sg!i$’iﬂﬁe8a‘?'§8ﬁhqeerem » Hhospit Jﬁgt@eﬁyl
acet at e (2x§00mqff' arichdr tevhitp ngicvecttiar adtle um@zﬂdlﬁda[aﬂrih dgpvapor at ed
in vacuo to gi vqlqn%ﬂol whi ch was purified by flash’ chromat ography (J,

5cmcol.) to glvet e 15 title conpound as a solid (1.3g) mp.
'105[err] (v) AselysisniFryednyl,50.43H,6.7;N,12.2,

)- N, N-di et hyl - Ig4; H bes Sicet hasase! reheE €s0. go,moy h creatl ni ne and
sul phuric acid T Ellgk% 2 sol utlonga(;f tahe product fqu'g%l v) (0.2g) in -

ethanol (40pt) CbRtd rﬁ(%sesﬂwnﬁ?&'hd GHi-gHoti2- 6MZ¢I d ¢SOONKCH 3D 2 ) 75wa 55
hydr ogenat et®at (26,m,0H QCHMedNIDS Al ngcngamznn)e,ssurss(gufx« ,abbataal 4 mvsug)doxi de
y

on charcoal (50% aq. —paste, 0.2g) for— The catal yst was filTer of f,
and the filtrate evaporated in vacuo to give an oil. The oil was"
partiti-oned bet \Eéemlﬁgﬁr ochloricc acid (2N, 20m) and ethyl acetate (20m).
The aqueous Iaygr_ i 1 g acet at e,
Cazons o The !\Bﬁnih@éﬂh LB hﬁet a1 de® B Gt

‘to give the, trypMihbioieatinine and sylphorip eghd (A:dpl) di ssolved in a hot
nixture of 2 har(QI) (zgma.madpaa BY-N, i W tRersddulibhdNamPde Creatinine in
sul phuric aC|d§Q2%t' - F l ed m xture
gave the title Conpouhd . eaasuiphonspide

(5.3g) triethylamine (15ml), acetonltrile (5m1), palladium (II)
'acetete (0.35g) and tri-o-tolylphosphine (0.95g) was heated at 1000C
in an autoclave for 3h. The resulting cooled mixture was partitioned'
between hydrochloric’ acid (2N, 300m1) and ethyl acetate (2x150m1).

The combined extracts were dried (Na,S0,) and evaporated in vacuo.

20

The residue was purified by 'flash' chromatography (V, 7cm col.) to

| give the title compound as .a crystalline solid (3. 89) m.p.
148-1500c. - .
_ (ii) N N—Dlmethyl-lH-1ndole—5-ethanesu1phonam1de
L N A solution of the product of Stage (i) (3.8g) in ethanol (400m1) was
hydrogenated at room temperature and pressure over 10% palladlum oxide '

25

on charcoal (50% aq. paste, 0.5g), for 2h. The catalyst was filtered
30 of f ‘and replaced with a fresh batch (50% aq. paste, 0.5g) and
hydrogenat1on ‘continued for a further lh. The catalyst was filtered
off and the filtrate evaporated in vacuo to give a solid (2.8g) which
was recrystallised from a mixture of ethyl acetate and hexane to give
the title compound as a solid (2.0g) m.p. 125-1279,
(iii) 3-[(Dlmethylamlno)methyI]-N N-dlmethyl-lH-indole-S-ethane- :
sulphonamide .
A solution of the product of Stage (ii) (0.8g) in acetonitrile (40ml)

containing N,N-dimethylmethyleneammonium chloride (0.6g) was stirred

- 35




Anal ysi s round: : C 39. 9; H, 6. 2; N, 15. 85; lerr] requires
C,39.9;H6.3;N,15.5%35 -44-- Nmr. '

Eerr]Z 82( 6H, s, [enﬂ) 2.9-3. 4(8Hrn[err] and [err]),7.0-7. 55(4Hn1aronatjc).
Exanpl e 9 -43- -
3-[2-(Di nethylan1no)ethy|] N—nethyI-IH-lndoIe 5- ethanesulphonan1de N

conpound with creatinine, sulphuric acid and water (1:2:1.5:2) A sol ution’
of the producit Gloffrtepaémitupd for($h.49Thé &esﬁi‘snelédiuéiamm | AR 118 ok P %o W W,

25nm ). was hyd enat e room ressure ov re- reduced
10% pal | -adi . bettegn 1%8!”6‘6“&18;‘? 5 :%&]"‘ﬁoﬂfttfeg']'y 1 goetgptes &r sBnL)
catal yst was. étdahé esitaéétsan&et deidd I(Niﬁug)mcmpb%% iR %%Gb'ftot 91\9;-1 ¥e an

: | .
The rosul t) ngtonie” LB SReiehef bk VB LG Bl 0 S pel il o

- (2.5m) &nd t(‘b&gédﬂ-\m-trif'énl %8fueous sol ution of . 'creatinine -and sul phuric.
acid (1:1, 2'\4;)@ 450 by aishe £APEA N UihEEA- 110 HAPAS L oHiRebiibhEnditBROUN as

lid (0.22 = -
30 b o o Redenetiang cfhhi L e ¢ asileg; 55 3,5t 11red p1ukton ofsthe pRoduct of

charact eri st | Stageg(Had (2.78) timodey |dimEeman;ﬁah1;Qide2ﬁ3manBM the resulting '
ﬁijrZ OE:H gﬂ gglﬂg}ﬂ% Hﬂ%’ leksa'\t_ roohytem%yraltrdgg Il’%r llfmin?nq’%gagsri%ac@an?de
(2.7g) was added, and the resulting mixture stirred at room

temperature overnight. The mixture was partitioned between “sodium

. . carbonate (2N, 300ml) and ethyl acetate (2x100m1) The combined _g_;

extracts were dried (Na SO ) and evaporated in vacuo to give an o0il
. . which was purified by 'flash"chromatography (J, Scm col ) to give the
15 . title compound as a solid (1.3g) m.p. 105-1079. _ |
(V) 3-(2-Amincethyl):N, N—dimethyl—lH—indole—5—ethanesulphonamide,-
:compound with creatinine -and sulphuric aoid (1:1:1) '
‘A solution of the product of Stage (iv) (0. Zg) in ethanol (40ml). -
containing concentrated hydrochloric acid (0. lml) was hydrogenated at

20 . poom temperature and pressure over 10% palladium oxide on charcoal
(50@ aq. paste, 0. Zg) for 26h. The catalyst was Filtered off, and
the filtrate evaporated in vacuo to give an oil. The oil was
partitioned between hydrochloric acid (2N, 20ml) and ethyl acetate
(20m1). The aqueous layer wes b831fied (Na3C03) end extracted with

j 25 ethyl acetate (2x20ml). The combined extracts were dried (Na ,S0,) and
evaporated in vacuo to give the tryptamine as an oil (0 DSg) which was
dissolved in a hot mixture of ethanol (9m1) and water (1m1), and a
solution of creatinine in sulphuric acid (2M, 1:1 0. 08m1) added.
- Filtration of the cooled mixture gave the title comgound as a solid
30 (0,05g) m.p. 223-225° (dec. )
- Analysis found: ' i 'C,39.9;H,6.2;N,15385;':
C,,H,y N50,5. c“H7N3o.H'250“.2H20 requires C,39.9;H,6.3;N,15.5%
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A suspension of 10% pal | adi um oxi de on charcoal (14g, 50% paste with water)

. et hanol . (100m ) was prehydrogenated for 20mn. To this was added the-
product of Preparation 5 (8g) in ethggolic dinethylamne (33%wv, 400n)

and.the resulting suspension stirred for 18h at [err] under an atnosphere

of Pydr ogen. Whersuélc(eo§smn mzf(sm,tsesegwegﬁwghsmahyﬁtcﬂa a,phgrv%arated
(0]

to glve an 0|I urifie ash chronma 8cm di a.
col.) to give h’e Fry%}t’an[?rt?eggéugn’%ﬁ €’6° 0g). The oil was extracted with
di et hyI ether (21) and ethyl acetate (200nm) to |eave a residue (0. 59)

whi ch was -di scggdiagle 9 The -organic extracts were combined, evaporated in
vacuo andsdi ss N analar ethyI ?Fetate (300g1) 5Ethereal hydrogen

were col | ect edoompoarkbwibly erbtirﬁhé T 1 926 Codiidl! Sk WREdr Qi.ﬂﬂﬁ‘% @”d dr i ed
e Tl = Analy5|s
Found: C,51.8:H881ytHy [ RRoFy °*r é’%nF‘Eeé’érﬁi@z

. :(0-49D iny athenalicy m

%err% )2 358 3$ dtﬁ{welth)}l)amnéSZKGBH v/ W ezsinm s&sor.)?drr&‘;é&tem aff @660 taRgerature and
err I

[ (Met hyl arg no)'gsagp ea 9 etpﬁgll]‘ecif&clir% L Mig ‘glcug't %%da?cf’%i i‘%‘%ﬂ"&t (% 88 t he

product of Preliﬂﬁratl‘b 9 floy. 3y) The cshalyst (lddSrﬁi;tmd offt and ¢h&tiltrate

cont ai ni ng pot @sebrEPaREd’ X bakuol to Fﬁxevxﬁiobf%egs@t u§s {?'E’nﬂ’ﬁgﬁe‘? ol ed

and the et hano vapor at resi.due Vas par
hydrochl ori c aé:]laﬁh °’“St(ﬂﬁr)‘p§;nggetal‘i9‘l dig.ofokd-(fhe Berulting PhL (GoRBeh ed
extracts wer e whsi dtb{oelvec] ianlﬁbtlﬁthanoev(iam[laltﬁ'dl metacwmnme Efbiltéﬂ'fhi‘éﬁs

E(L)L;r/ip]oﬁﬁ dblggs ar é”}'-s Qﬁuéo%oﬁu%%na%?ycée"’h ne ané’j1 suf&m&c ac1 th;M timel)

and cooled to 59 to dep051t the t1t1e compound as a solid (0 229),

m.p. 193-1970. | |

~ Analysis Found: | ' . €,38.2;H,5.65N,17.0.
Ci5H23N 0,5.2C H.N 0 1. 5H 290,+2H,0 requires C, 38.45;H, 6 053N,17.5%.

 NeMer characterlstlcs agreed w1th those in Example 10.

20

'Examgle 10
3-[2-(Dimethylam1no)ethy1]-N-methyl-lH-1nd01e-5-ethanesulphonamide

hydrochloride
Method (1) _ -
A suspension of 10% palladium oxide on charcoal (l4g, S0% paste with

25

~ water) in ethanol (100ml) was prehydrogenated for 20min. To this was
added the product of Preparetioan (8g) in ethanolic dimethylamine
(33% w/v, 400ml) and the resulting suspension stirred for 18h at 200
30 under an atmosphere of hydrogen. The suspension waes filtered through
g hyflo and evaporated to give en oil (8.4g) which was purified by flash
chrdmatography (8cm dis. col.) to give the tryptamine es an oil -
(6.0g). The o0il was eitracted'with diethyl ether (2 1) and ethyl
acetate (200ml) to leave a residue (0.5g) which was discarded. The
35 organlc extracts were. comblned, evaporated in vacuo and dissolved in
' 'analar ethyl acetate (300ml). Ethereal_hydrogen chloride was added

* dropwise with rapid stirring. The resulting crystals were collected



mhlch crystalllsed on standi ng (0. 1g) mp. 123-[err]. (||)

_ (2- Hydr oxyet hyl ) - N- net hyl - 1Hi ndol e- 5- et hanesul phonani de A solutlon of
t%e product -of Stage (i) (1.09) in dry tetrahydrofuran 20 (THF, 50mM )

containing |ithium alum nium hydri-gdg-(1. 0g) was heated at reflux, under

nitrogen, for 6h. The resulting m xture was:" ‘cool ed, and excess redu0|ng\,/

agent deconposed by addi ng excess 10%q. THF. The resultlng m xture mas L

partitioned & necfiedaumaa%mﬂa;%ts&l\lum9£ %]riéé‘ @@@?@ﬁ%a(

50m ). The c extracts vverfz é evapor at e
vacuo to gi vediue bhe tible goppaund (3-Pgddmpy ' ¥37z4539 chromat ography (N, 4cm
dia. col.) tommyels: herunidk ec 5Py 8d7 a6 1am9.0i | (0.35g) T.1.co (N Rf 0.4

(CelV) (iii) thyl am n 1H—|ndole5ethane-

sul phonapi de Mea‘é‘ﬁzér Aﬁ g%’drfﬁ%) EE;&? HP?%H@L%IBHOSphI ne (0.44g) in

_th:L rahyd?ofurmm éTFﬂEll\)léﬁlUD)g)m(aﬂdi‘,ﬁeNHISID2OEme6HJsQNMe§)QSEO-$Qh5l¢8HQQ of -
ronosucci | Y re wat e

sol ution of &u?_.p??) acty 3”%%'5&3 7- é%g in L%ﬂg‘ﬂoﬁﬁ@ s added, and’

the mxture stirred at roomtenp. for 18h. A sol ution of dlrrethylamne(33%

wv in et hanq\ethod (ﬂ@ 20n1) was added, and the resulting solution stirred

at room t-enp. ' h e residue

partitioped bedwemli2nitie 34 eth pdole-Boacetipiagid (2 x

25m ). THe aweaustﬂoaym tuaSpdaaew Ioth:[ephrx]ntiaﬁdfv GOCI-B@}ItiﬁdeWahbl e(ubui)

.Z\C/:tpgﬁ :t 2d i P r\%zzigﬁ gis)mlvecoé'n agﬁ’{b %%%%ﬂf?’? Sd(]grsg?fwa%e{ﬁuteg :
chr onat ogr aphsefius fmm&!l,acowld,)arlﬂotgﬂ \pghgmleew;meabed;é_L-mThE(O 089) (|
This ofl vas d3ai Vgd dede0RMEH! BothblRMPlirdchbli A oL (2R Stk § drnelGd

acetate (2 x 50m1) The combined extracts were dried (Na SD ) and.

15 evaporated in vecuo. The residue was purifed by 'flash'

_ chromatography (M 3cm dia. col.) to give the title compound as an 011 .
‘which crystalllsed on standing (0. 1g) m. p. 123—125°C.
(ii) 3-(2-Hydroxyethy1)-N—methyl-lH indole—S-ethanesulphonam1de o
A solution of the product of Stage (1) (1.0g) in dry tetrahydrofuran
(THF, 50m1) containing lithium aluminium hydride (1. Ug) was heated at

eflux, under nitrogen, for 6h. The resulting mixture was cooled, and

20

excess reducing agent decomposed by adding excess lﬂ%aq. THF. - The
resulting mixture was partitioned between sodium carbonate (ZN, 50m1)
and ethyl acetate. (2 x S0ml). The comhined extracts were dried _
.25 (NazSOu) and evaporated in vacuo to give an oil which was purified by NS _
1flash’ chromatography (N, 4cm dia. col. ) to give the title compound

as an oil (0 35qg)
T.l.c. (N) Rf 0.4 (CelV) " -
(iii) 3-[2-(Dimethxlamino)ethyll N-methyl-lH-indolapS—ethane—

30 . _sulphonamide hydrochloride
A solution of triphenylphosphine (0 44g) in tetrahydrofuran (THF 3ml)
was added, in one portlon, to a solutlon of N-bromosuccinimlde (NBS,
0. 3g) in THF (5m1) giving a precipitate. A solution of the product of
35:* Stage (1i) (0. 39g) in THF (10m1) was added, and the. mixture stirred at

room temp. for 18h. A solution of d1methylam1ne (33% w/v in ethanol,



hydrogen chloride, and diluted with dry ether to precipitate the titIe 10
caonpound as a hygroscopic solid which was shown by n.mr. and t. (A, Rf -
0.°4) to be identical with the product of Method (1). Method (III) (|)
4-[2-[4- (Dinmethylanino)butylideneljgdrazino]-N-methyl benzene- 15

et h\amasul phonani de 4, 4- Di et hoxy- N, N- di net hyl but anam ne (0.87g) was .added
to a solution of the product of Preparation 3 (2.Qg; purity ca 65% in

water (40m ), 2@ )hial Qabb® iahd AHedrdstil £iHg swnﬁlan%qrrédﬂqttmm”teﬁtpw%r
(pH-1.5) was §t|rred at roomte under nltro en for 4h Further acet al

(160ng) 20 Htfé‘de"%ﬂ?aagﬁqngmm dthit FREtdyepartibianednbetveed | h.

The m xture V\ay:dxbalsldniedadmdt 2N 2 5ufiLde anid etasall wastebéubal(bonasm)( 20THe) and

.ext ted t | th
g)(;dlr 3$n ghl \(/)MI‘I 8%‘%% rP&)?'fQ' Fact e a‘égg&)ﬂmae#@ﬁ an"%%gr")?\éﬁz‘bt?ﬁy;ure% éj w
conbi ned>or gafz x R5mkr.s Ther eombiined Q)éra:}tsanebee‘damd 4Ne4sF0L0 apidvevdpdratedan
.oil (2.259). ire‘vgéwlt% éﬂ\;]esgg) ﬂf wllii% QAJ p 1@H t?e"?fiaslhy éﬂ&%ﬁ@to&raphy

‘chr omat ogr aph compoun n.o
(71mg) T.1.c. Q(lpcpﬁdyg 4°9);- ﬁpso @;yg pure free base as an oil (0. 089 This

: ﬁ 52 (m net gybg}mtwas)ditsby%\}ed]lc\lmsr?bbaiutbtbtm?l dﬁﬁi?tdﬁatﬁﬁghp&m efHfreal ani Slﬁ
rochl ori de r odyc e ate Wi
pgl yphos hat eh é@?@? (°?'3°%'d’)%’|?f‘daﬂf5‘§t8%’ "ﬁ’ﬁ‘?‘( &%}Ym\g)ﬁv“ A %"FF?’?&HEJ ﬁﬁe-&l—
ni trogen Por €ompionnd aBhe hyigrbanopiecm1bd whddh oveisosticse, bysthi.mimdahdrt.1. d5h, -
basi fied w ¢ (ZNgpoBlg6 DORR ol G Dine bttt 'RCHAR oY .35 Ch! or of or m
an - .

(3'x 250mM) e organic ayers were drie - evapor at ed
to glve an oil (1.96g). Partial purification by flash o

Method (I1I) | _ . L
(i) 4-[2-l4-(Dimethylamino)butylidenelhydrazino]-N-methylbenzene-
ethanesulphonamide

15

'4,4-Dimethoxy-N, N-d1methy1butanam1ne (0.87g) was added to a solution
of the product of Preparatlon 3 (2.0g; purity ca 65%) in water (40ml),
2N hydrochloric scid (2.2ml) was added, and the mixture (pH~1.5) was
stirred at room temp; under nitrogen for 4h. Further acetal (160mg)
20h was sdded, and stirring was continued at room_temp. for lh. The
' mixture was besified with 8% aqueous sodium bicarbonate (2061)_ond
" extracted with chloroform (3 x 70ml); the aoueoué layer was saturoted
with sodium chloride and'extracted again with chloroform (3 x 120ml).
- ‘The combined organic layers were dried (MgSO,) and evaborated.to give
\_/ 25 an oil (2.25g). A sample (113mg) of the oil was purified by flash’
| : chromatography (U, 2cm dia. col.) to g1ve the title compound as an oil
(71mg)
T.l.c. (U) Rf 0 4 (IPA)
(ii) 3-72-(Dlmethylamlno)ethyl]-N-methyl—lH—indole—S-ethanesulphon-

amide hydrochlor1de

30

The product of Stage (i) (2. lg) was heated under reflux with

polyphosphate ester (10.5g) in chloroform (40m1) with stirring under
_ nitrogen for 8 min. The mixture was poured onto ice, stirred for

1.75h, basified with 2N sodium carbonate (lﬂoml),_and extracted with

35 | B |
chloroform (3 x 250ml). The orgenic layers were dried (MgSO4) end



~ 3-[2-(Dineth

chromat ography (0, 3cmdia. col).gave an oil - (0.726g); further purification
by short path chromat ography gave the pure free base al so as an oi
¢0.56g). The oil was warned with anal ar- et hyl acetate (30m ), and a
portion (12m) of the solution was filtered and acidified with

et hereal , hydrogen chloride (to pHZ_J The resulting precipitate was was hwe!
by decantlng with dry ether and N

title conpound as a hygroscopic. SO|Id 5129 “z which was showmn by n..mr.
and-t.l.c. (@yvemrabeddp giveranieil (HeWE) calPeptisd pyri fipakiont by flagh hod (|)

I\N/EtI\FBd ('Ithl)l (chromatograph (0, 3cm dia.’ %ol) avet ﬁnlmlll(_l'_J 728g)|, further de 15
A mxtur e of PRER %stbéi SarF e, Dot tocsotly ate w8 Bpalen Bressmiiba
(11) . Stage (Ia} 4D 03) (0.864).esThe odl Stdsl heﬂnaﬁeﬁttzhhyohhrueml(ﬂﬁathte was .
and di mechy! SRRSO B B i), oo ud' rséi“ff?at“@% ‘f*i‘ﬁt B 1o
sol vent was ﬁend)\feddmi(!breﬁ*"@ae@ﬂe@ygrmuﬂelorl dtopH2due The mReylting '
chromat ogr ap?ﬁdcfp'ﬂat& wilh WashB& ty BEGntRPIEN db5 éthed! dnd erfi0)in veclo vackoC-

P). Rf 0.25
L B0 RIHL thyPrestrh i Eitle conpound & %8: b AWGLORSORSG SOHiT de
hydr ochl ori dg129mg)! whichnwad shbwh [byoRlstc. adndStape. ({0, RP.0.29) tobéreshly

distilledo25, tetrah dr.of u dd o a cold (0) suspension of
L'i t hi um al umtAPHH 3// %B né 9%%?%nv\€?'§g'h?[§qa Stilled tetrahydrofuran -
© (10m ) under n|trogen and the m xture heated at reflux for 2h. The cooled. .

- mxture was pdaas tpvpaturated pot assi um car bonate solution (15m) and the\j

organic phase—sepa'ra't-ed The C} ueous phase was extract ed wi'th 30 ethanol
(20m ) and t k&) chaiiBimete yd amingeplphenylls yll-lH-indoleJ-

acetamide
A mixture of N N'-carbcnyl -diimidazole (O. 57g) and the product of
Method (II) Stage (i) (0 9g) in freshly distilled tetrahydrofuran
" (25ml1) wes stirred at room temperature for l1h. The mixture was then
cooled to 09C and dimethylamine (2m1) added. After stirring (at 0°C)
for 2h the solvent was removed under reduced pressure. The residue g
was chromatographed (P) to give the title compound as an oil (D 53g).
‘T.l.c. (P) Rf 0.25 (CelV) '
'(ii) 3-[2—(Dimethylamino)ethyl]-N-methyl lH-indole-5-ethanesu1phon— '
amide hydrochloride
A solution of the product of Stage (i) (0.15g) in freshly distilled :
_ tetrahydrofuran (5m1) was added to a cold (0%) suspension of lithium
- aluminium hydride (87mg) in freshly distilled tetrahydrofuran (10m1)
under nitrogen and the mixture heated at reflux for 2h. The cooled

[EE

15

20

25

" mixture was added to- saturated potassium carbonate solution (15ml) and
30 - the organic phese separated. .The aqueous phase was extracted with
ethanol (20m1) and the combined organic phases evaporated under
" reduced pressure to give an "0il which was dissolved in absolute _
elcohol (1ml) and ethereal hydrogen chloride solution (3ml) added.
"The solvent was removed- by evaporation under reduced pressure and the

35 " residue triturated with ethyl acetate- cyclohexane (1: 1)_to give the

“ed in vacuo ([err], 17h) to present the =



reduced pressure to give an oil which was dissolved in absolute al cohol =
(1m ) and ethereal hydrogen chloride solution (3m) added. The sol vent was
renoved by evaporation under reduced pressure and the residue triturated

~with ethyl acetate- cyclohexane (1.1) to give the 35 -48- title conpound
(0.1g9) mp. 132-[err], which was <4wn by t.1.c. (B, Rf 0.1) and n.mr. to
be identical with the product of Method (1). Method (V) 5 . (i)

E E) . 2; ( 1& i n?ﬁltiéwlcbm@mt (0.19) Qeaesmlzp)mmpﬁi}wg ﬁhbwre b9f t.1.8L <7J(r5§;i ;)adol e
. , N-1e enesut na e, . adl um a ,
tri- g-_.t ol yl pho?;ﬁﬁ 5y ('01"28) fl-“’t E%e’tdﬁbg’a%gn‘éﬁ%lg?ﬁ pro 4?& é%i@gﬁ?ﬂ{ ?Fﬁ'e (rrgm )

“was heated at [err] in an autoclave for 3h. The reaction nixture was cool ed
~and partitioneﬁ (pftmeen hydrochl oric .acid (1N, 300m ) and ethyl"
acetate (2x150ntr- conbi ned extracts were dried, [err] and evaporated
in vacuo t9 gi ¥&) ad E_' (_ TS i-mekby legheresy pronemid@rat ogr aphy: (Q
7cmdie.  col . ) hOtdbd Bt BobrohbiRicloNREEY, ASnethyRbiténbLuiPtdndRiBe (5.1g)
“164-[err]. 15 I.1..cC. éga_Rf 0, 23.%&§|- (Il%ﬁ .
N- Met hyl - | H-i n&B?B“—dB%t_ e%‘i?ltﬁ#o 4 e ASOr lydphesehirg (Br#uct of Stage
(i) (2.39) in arfethylaminel (X2md)| sadecicetonitiqne)(Sand wast heuteld 4t13009 inaén
hydr ogenated at rogmt egat uce and pressure _over 10% pal |.adi xi de on
charcoal (50% §H£° ve e‘%ﬁs%& &92(5?3? or 4 XFHFS |"°ﬁy%°ﬁéagﬁ“&p?§&g]‘§°é‘§ ed
(240m ). jihe batwdepshydeashXariic evodd O, 30find ) tdral Ethytlr acetate afPod 58md.in
vacuo to give ol I.. whi ch was, crystall.ised,fr ethyl acetate .to give, the
title corrpoundqgg égmgbrrquef?.aggﬁ %Fﬁ.‘gnﬁ’zﬂr”aﬁﬁm §n -.e(‘f'i'm(rﬁ?e Ngvepy V) .
o give en oil which was purified by 'flash' chromatography
~. (Q, 7cm dia.” col.) to give the title compound es a solid (2.3g) m.p.
164-1669. - - R -
15 T.l.c. (Q) RF 0.25 (CelV) -
(ii) 'N-MethleIH—indole-S—ethanesuLphonamide
A solution of the product of Stage (i) (2.3g) in & mixture of ethyl
acetate (30ml) and methanol (15ml) was hydrogenated at room
temperature and pressure over 10% palladium oxide on charcoal (50% aq.
20 paste, 0.2g) for 4h until hydrogen uptake ceased (240ml). The
' cgtalyst was filtered off, and the filtrate evaporated in vacuo to
~give an oil which was crystallised'from ethyl acetate to give the
- title compound as a solid (1.8g) m.p. 122-1249,
T.l.c. (R) Rf 0.4 (CelV). B _ o
(iii) N,N-Dimethyl-S-[Z-[(méthylaminb)sulphonyl]ethyl]-a—oxo—lﬂ:

wldl

W 25
"+ indole-3-acetamide _
Oxalyl chloride (0.3ml) was added dropwise, undef nitrogeﬁ, to e
*“stirred solution of the product of Stage (ii) (0.7g) in
tetrahydrofuran'(30m1).and the ?esulting solution stirréd at room
30 temperature for lh. Dimethylamine gas was then bubbled through the
solution for 10min. The resulting suspension was partitioned between
~ hydrochloric acid (2N, 50ml) and ethyl acetate (2x50ml). The combined
extracts were dried (NééSOu) and evaporated in vacuo to give en oil
which was purified by 'flash' chromatography (S, 4 cm dia. col). The

35




25 (i)’ NN-D|rrethyI [2 [(rrethylamno)sulphonyl]ethyl] [err]-oxo-IH
i ndol e- 3-acet ami de Oxal yl chloride (0. 3m ) was added dropw se, under
inltrogen to a stirred solution of trleé _product of Stage (ii) (0.7g) in
“tetrahydrofuran (30m) and the resulti’ng solution stirred at room 30 -

tenperature fr% ﬂﬂng ﬁl resu%:?%té‘ﬁiﬂé‘é 3a J*?:&Qt&‘ébgt eet‘thgi”gﬂghttﬁﬁd o~

sol ution for I Ng suspensi on was
hydr ochl or i c hgxene. GQI\Bi‘@O 5 ﬂﬁweﬁa& golixd,£Brfig), m.prheldiB?

extracts wer Qid]l ed_[ﬁ.emﬂne aRYRFIRLA ERNL e tha SLI-5 AdSllel 8- an 0i | whi ch was

purified by * cm di 0] e 35 - 49-
resul ting oi loEide be"r'?'hé’ﬂ’éﬁet hyl acetate and hexane

to give The i sdnhltdonmfumue anodudnlofcﬁt(a@e4gi)11m f0.3g) 5 tetvahydfdfuran 3- [ 2-
D net hyl ho

- hyd?gch?/o?TdE% El’%'ir%"gﬁé\hﬁkf‘i 200 "”% %{J&ﬁ% g%‘é”ﬁ‘egfed & (0. 39)

in tet rahyer?ﬁ#la‘anBO?h:) ccqimimm%gmaa%mﬁncénmmnmmwmoaed (k. 3g)  was

heated at resh&mt;ﬂrofshovc ms aNfle eessﬁﬁﬁn@eﬂmwa wagepdrtdefehgnosed by -
addi tion of 10% a THF . res partitioned hetween

Ltin :
 Sodi um cgy boRetieetospaiumopssboante dei 1 100ELE ane ‘sibicemepate Re0m 3. dbRDI ned
‘extract: reo-ﬁtmned éxtrabtandre dieda(Nadst [) wAG uvaporated ciraRadid tuhgive was

fied b to m-di e | t |-
00" 150) ey ah B3 unbPH RRERARERRY 8%5&8?  ShFdoatSgidnty: (G 46 dloet nor al
hydr ogen chl eﬂde afhe mesultdng eiledPpliod tw Wsmidbdgﬁrenmtdre}hemﬂer

The sal t WaS§ ), eE@fbx?f\Ed v sirueegai mya e” &) Wq@ ahhetrte't f conpound as

- asolid (0.1 ‘[err] (softens’at 'was shown b nmru
‘and t. | '1C5' ?!l?ciRPtt)t% bYo“b’é"Q cféﬁ???%é!ryv\ﬂ'}?’th Ther epiitcves Fitkaneddoffis) .
S end dried in vacuo to give the title compound as a solid (D. 12q). m.p._
86-920C (softens at 62°C) which was shown by n.m.r. and t.l.c. (A,

Rf 0. 4) to be identlcal with the product oF Method (I)

Method (VI) A solution of the product of Example l as the free bhase
(0.4g) in n-propanol (16m1), chilled in an ice-bath was trested with
o aqueous formaldehyde (~40’ soln, 0. 64m1) and the resultant suspension -

20 .

'st1rred for 0.75h, under an atmosphere of. n1trogen.. Sodlum :
'borohydrlde (0.54g) was added and the resulting mixture stirred in an
' ice-bath for Zh. The suspen31on was treated with 2N hydrochloric acid
25 (~6m1); and stirred for 10min. The resulting mixture was evaporated
to low volume (keepxng the temperature below 500) basifled with 8% aq. O/
" sodium bicarbonate solution (20m1) and extracted with ethyl acetate '
(5x15ml). The comblned extracts were dried (MgSBq) and evaporated to
produce an oil (0. 359) which was chromatographed (B) to give the
tryptamine as an oil (0.148g). - Part of the o0il (0.140g) in ebsolute
‘ethanol (Zml) mas treated with eXcess ethereal HC1 (4ml) end _
evaporated to dryness to leave a semi-sol1d which wes. triturated with'

30

anhydrous ether to present the title compound es & solid (0.1g) m.p.
130-136 (softens at 1280) whlch was shown by n.m.r and t.l.c. (A, Rf
33 0.3) to be identical with the product of Method (I).




e —————— ——

Met hod (VI) A solution of the product of Exanple 1 as the free base (0. 4Q)
in n-propanol (16m ), chilled in an ice-bath was treated wth agueous '
f or mal dehyde (~40% soln, 0.64m) and the resultant suspension stirred for
0. 75h, under an at rmsphere of nitrogen..,.Sodi um bor ohydri de (0.54g) was
addeg and the resulting mxture stlrreasln an ice-bath for 2h. The :
‘suspension was treated with 2N hydrochloric acid (~6m), and stirred for
10m n. The: resyehi o ( ure was evaporated to | ow vol une (keeping the
" tenperature bel asified with 8% aq. sodi um bi carbonat e sol uti on
(20m ) and extrdét edsqkpi#prepﬁyﬂhea@eqdapé qfskxanpily 12 {Hebmgdnisi mehydrrus act s
vere dried [err|pegpshydt¥aRieAt EBmt P 30aniieAt Ushpe Adtufl lwaclactit@ Whi ch was

.chr omat ogr aphed ve {he S . a Part of the
oi |l (0.140g) mé@?ﬂ‘gﬁ’g“"@‘f’ﬁﬁﬂblf&‘(ép %59& éaﬁ’écfwmnekf&gbg)et REteFal H
(4m ) and évaporstfesingoatirepbibett tandeeauﬁ-eaf&erii pérdiod dofVaDmEN, V\ﬁﬁopytléli\é ld»lka'ﬂed_

' h hyd I

,‘1“3}) 122 {Sg?fzngﬁﬁﬁﬁl[)t a]")a% V\ﬁgtfﬁifo%le%'# ‘?ne&?b){/ip%&%eaglmg ?P d. 95& Rllﬂ %5
0.3) to be i dentTHEéIanm the mixtyreokepdt forf 4Amirmel gmbient temwatm,hcbuer( Vi)
To a sol ution’ ofg khehdar mhqﬁougxﬁﬁ%ﬁ thiosupRETY sbﬂ;ﬂ%ﬂy(%ﬂ 5 10'"

‘tetrahydrofuran (15nm ) at anbient te erature was a(z tra yl anmoni um
fluoride (0. 99ms°i”b’l\9|"§o?’1§‘t pfractedmith ekhypecstate §’E]i5f"|1 ng Tﬁ? 0&‘lﬂﬁ“’é’nt

tenperaturelor e?( P ogelgf Fna@ﬁgg an@”S‘on%hE&%_{&éoﬂl Shddo) vqasl gdded
fol |l owed by net a§ sol Xt U e kept
for 40m n at arrt%’/‘éﬂ’lt it?fr et‘l‘l"@ﬁ ehbHhyge dndicatede thes p§?ﬁﬁ“ﬁﬁ1° the

i osul phat e soluitlmreo(n@&l.rﬁd W/@siﬂ)uhhﬂdh) wag dident icatt withvna tdamplé preperedaby
( 5m). The orbg@mcpét}? extracts were dried [err] and concentrated in

vacuo. --T.l.c. eXamn on (D) of the reactlon m xture indicated the
presence of the
- 15 _
. .Example 11
3-[2-(Dlmethylamlno)ethyl]-N-metbyl-lH—1ndole-S-ethanesulphonamide
oxalate :

A hot solution of the product of Example 10 es the free base (0. 139)

:20 was treated with oxalic acid (40mg) in ethanol (2ml) and the oxalate
salt precipitated at ohce Solvent was evaporated and the residusl
solid crystallised From hot methanol (10ml) to give the title compound
es a solid (80mg) m.p. 198-1999.
. Analysis Found: C,50.93H,6.2;N,10.4.
_/ 25 C,5Ha3N30,5.C,H,0, requires C,51.15H,6.33N,10.5%.

- Te.lec. (L) Rf 0.2 (IPA, Ce).



- oxalate A mxture_ o

title compound (Rf 0.50) which was |dent|cal with a sanple pre-pared by

Met hod (1). 15 Exanple 11" 77

3-[ 2- (Di net hyl ami no) et hyl ] - N-met hyl'- 1H-i ndol e- 5- et hanesul phonani de oxala;e
A hot solution of the product of Exanple 10 as the free base (0.13g) 2
- was treated with oxalic acid (40mg)14+n ethanal (2nm) and the oxal ate sal
"precipitated at once. ‘Sol vent was evaporated and the residual solid"

-crystal |l sed gromyuqznethanol (10m) to give the title conpound as a sdlfd

(80ng) mp. 1 nal ysi s ' . r'ound .'th C, 5hO 9; 6 2; N, 10 4,
[err] PP ewnyLs : : ANGDLE esul phaRi! e Ay, Ce).
-5 1° Exanpl eni..&x%ug .,@Dmaebpaa&m gp)cawmu 18 g5 @mﬁ{,gg ;fquanonam de

niliquid

pro UCt
aroni (15[ PPN A CSRE) b Deptaf i epcsiere PO OY 5o h B therretar 5
[err] f&r an prifict ronah @duitieaulcowl i 0§ dodlEwg)ite NdmbliEWE Lemietabure3MONi 8 Was

and 1 aui d arRBREe o ey ipe’ CrePuhetile 'l PO Sortinat BHbRRRAARCT LY

to anbi ent tenmdétwr(émahdmanmt!ﬁ.d dngbnig € 15midporAfiter 14Bhat 155 thevas
concentr at ed bt'ﬂ:o\‘:igﬁ ‘,@QCLJJT&’ rt%shulﬂleﬂg tjegisfratg'll@agg %ﬂfﬂoﬁfia lﬁf‘ %lt%Sh

chromat ography to afford t froduct as a was taken
up in et hanol eyaporstesr rT')e "'H‘ yrer wep gaacentdeked é&ﬂﬁmlﬂ“ﬂoweo”%&i"% acid

(4.6nmg) 0n etfanplir{Bed[tey Fldsh cRRorRBERIphY kd REFdrY tw@@uedue% é9ld dlass,
deposit ed, vvhg{u g\élvgfpﬁféclﬂ% s{agg qg\&%;&ﬁga\,\géhgnoi Q%Z%nr}q d; 11(E¢ax-edr| anc? agged to

overnlght_to

concentrating in vacuo, a solid deposited, which was flltered, washed '

with ether end dried in vacuo overnight to afford the title compound,-
15 (5mg). _ ' _.
T-l.c.. (A) Rf 0.23 (IPA,KMnO,). o
B N. m.r. 6(0035000 2. 83(6H,s Nﬂez), 3.0-3.4(8H,m CHch -NMez and
 CH cuzso ), 6.92(2H,br,S0 NHZ), 7.0-7. 6(4H m aromatlc)

Examgle 13 :
3—[2-(D1methx;am1no)ethyl]-1H—indole—S-ethanesulphonamlde '

(i) (E)-25[3-(Cyanomethyl)-lﬂ:;ndol-S_11]3thenesu1phonam1de
."A'sdlhtion of ethenesulphbdam;he (428mg), S-bromo-3-{cyanomethyl)
-1H-indole (940mg), palladium II acetate (2lmg) tri-ﬁ-tolylphosphine
(67mg) and dry triethylamine (1.1m2) in dry scetonitrile (15m%) was
heated in an autoclave at 130°C for 48h. On cooling to ambient
temperature, the mixture was poured into water'(BDml)_and'extracted

20

25

*with ethyl acetate (3x30m1), The combined organic extracts were dried
(MgS0,) and concentrated in vacuo. Flash. chromatography (B) of the
residue afforded a powder. Recrystallizstion (hexsne-dichloromethane)
efforded the title compound ss a powder (550mg) m.p. 176-1789,

(ii) 3-(Cyanomethy1)-IH-indole-S-ethanesuLphonamidé -
" A solution of the product of-stage (i) (443.6mg) in shsolute ethanol

30

35 (50m%) was hydrogenated at room temperature and pressure over
- pre-reducéd 10% palladium oxide on charcoal (1.30g,'50% aqueous paste
in absolute ethanol, 30m%) for a period of 18h. The catalyst was removed

by filtration through a sand-Celite (Trade Mark) pad, which was then washed

RV,

8 solution of oxalic acid (a émg) in ethanol (0. Sml) . o

BT S '




(5_ng). T.I.c. (A R 0.23 (IPAferr]). Nmr. [err]2. 83(6Hs,[err]),
3.0-3.4(8H, m[err] and [err]), 6.92(2H br,[err]), 7.0-7.6(4H maromatic).
20 ¢ Exanpl e 13 3-[2- (D net hyl am ngr) gt hyI ] -1 Hindol e-5- et hanesul phonani de
(1y (B)-2-]3- (q/anorret hyl ) - 1Hi ndof-5-yl ] et henesul phonam de A sol ution of

" et hégésul phonani de (4 ﬁg 5- br ono- 3 cyanonethyl ) -1Hindole (940ny),

pal | adi um || acetedilewibm gihanod (%S’Dt"& yIThhoxphimed Filtrates mege enmedh;ated in
ot ool e Taf p Spaaper 19, the dsraas SLETnIS e LIS €0y IohodaR BEAIGL beklry
aut ocl ave ‘at [err or en

‘was pouted |n£o Q\atlg?mt%ﬁﬂa‘r %? “ihﬁde’)fﬁfé%‘{ &a tﬁlttHr%fthI"”aF@eF“aﬁt@y 1 ether to
(3x30[err]). Theafd‘ommtlredtmleamntpoeud re8CHrs am@rshodki gikdeP! I ](260MG) m.p.
concentrated in pro_ Flash chromatography (B) of the residue afforded a
powder. Recr yst | zat i on (hexane-dichl oromet hane) afforded the title
‘conpound - as a polidép (%imlmﬁmlamwJ’)ndole—S-ethanesulphonamlde

3- t hyl HEhesP- 0 de; I roduct of
st gg?/ea??;mMZS) G%%tzl n aecs,ﬁo tﬁ%gﬁgﬁﬁl%n%:ﬂ e?lrﬁa) &t %tghy rgig”é&n%?éﬁ at room’

t enper at ure and '%’Lara@”(‘)‘?/e(r33 r @Mt diﬁ’ée@’dl‘e%’ﬁﬁlepa%ﬁ FReH tetieersfuth Bndoal

(1.30g, 50% aqueniéssPasbeed rpreb@ahué& 16% i’p’ﬁlqbduﬁDB@{de] bn fdPurar@oaqu%TO%”
18h. The catal yst was re hr ou sang- Cel i t rade

t t
_Mark) pad, 10whi cITUREE PRRFS 'wBETwer&d”‘:eJa I%&Pﬁ”‘%ﬁ FﬂhaéPﬁan?ﬂl (5?}0%'?7] yhe The
conbi ned filtratwdstwer eveedhdearemltbmbugh & aoud-aaldté hﬁdl; edHidbevgauthdr @dstpg

flash (B) chro r I|d|f|ed on '
tritur git I) on w {Tﬁhqg ﬂﬁh?‘eet Ug{){jﬁo a gﬁé}ﬁi ?){IPG C’O oung l:élS béﬂ %m)r phous
qug (ZGOHED Eptegogoqquﬁqate@,lg Xacuo Flash chromatography (A) of the

(D| met hy| arfeld@a@d GY+er%HtH%ko€féC&EMHSS@ 9“&”1%&? was shown by t.1l.c.
(A. Rf 0.22) and n.m.r. to be 1dentlcal with the product of Example
12. '

15

Examgle'l4
3-[2- (Ethylmethylanlno)ethyl] N—methyl lH—1ndole—5-ethene—
20 sulphonamide hydrochloride

(i) N-Ethylmethyl-5- [Z-T(nethylamlno)sulphonyl]ethyl] lH-1ndole-3-

acetamide
A solution of the produrt of Example 10 (II) stage (i) (0.7g) in dry
_tetrahydrofuran (THF) (SDml) containing carbonyldiimidazole (0. Sg) was

_25 stirred at room temperature for lh. N- Hethylethylanlne.(Zml) was

N/ added, and the solution stirred at room temperatUre for 3h. The

solution was partitioned between 2N hydrochloric acid (50mf) and ethyl
. acetate (2x50m£) The combined extracts were washed with 2N sodium
carbonate (50mt), dried (Na2soq) and evaporated in vacuo to give

30 an 0il. The oil was purified by 'flash' chromatogrephy eluting with
ethyl acetate to give the title compound as an 0il (D.Zg).
T.l.c. ethyl acetate (CelV) Rf 0.2.
(ii) 3-[2-(Ethylmethylamino)ethyl]- N-methyl 1H-1ndole-5-ethane-

sulphonam1de hydrochloride -

35 A solution of the product of stage (i) (O. 29) in dry THF (SUml)
containing lithium aluminium hydride (0.2g) was heated at reflux for

24h, cooled, and excess reducing agent decomposed by addition of 10%



A solution of the product- of stage (ii). (4.9ng) in ethanolic dinmethylamne
(33% 5[err]) was hydrogenated at roomtenperature and pressure over
pre-reduced. 10% pal | adi um oxi de es3eharcoal (10mgy, 50% 10 .~ - aqueous -
{ paste, pre-reduced in absolute ethanol, 5[err]) for 14h. . The nmixture wii;
filtered through _a sand-celite pad, which was then washed with further ™
- quantities of8@tHHhol Thexraguéting mixiiFet irs @8Rbitdened ibetvaanedN @odiemt r at ed
in vacug.-(gl_gs&&hamtsom)a@hu ébﬁgloéceftbee r(ﬁbmﬁ.afAfrer'de@ﬁbghg@)eIxi&%&s '
compound (3.7 e s shown t.l,c., 15 - ., Rf 0. 27 nd n.mr.
to be identi cgg")"’w\g?.’r'ie‘{]ﬁﬁgﬁndguﬂd8¥G%F§ﬁf)‘?_e¥'llﬁc—‘%<g?f1ﬂ1§e yic:\ off J which was
“3- [ 2- ( Et hyl metisdodmeddpeethanbl NSmdd hydcidifieddel b Btiedrieahehyd2Bgen chloride

. sul phonam de I ide (i addi a ha

N-Et hyl fet hyl E'% [t§§[ a%ét ﬂ‘fﬁ"gh%%ao P PpRaAETY SRS S Sthe) SO0 e el i de A
sol ution of t#Aeltpwesfddteredeebivand dried 1n vacug do( pive dhe ditie gempound as
tetrahydr of ur gmygF6dople 0dAi Kl )(Glgat?ﬁinn'f,,ngpscﬂag@‘lmyl_di i m dazol e (0.5g) was

25 stirreg at roomtenperature for . t byl ethyl amine (2[err]) was
"added, and -t hg'_‘ Bt®ion stirred 5?“?%05??%%@5’%%&1#'&' 3h. The solution -
was partiti oneg.HughyeSnHRN deydimeshl or i €;5%i4dH(BOf;ap1].7%and et hyl acetate . -
(2x50[err]). ,The c I pe t S 15h it I yr bonate . :
(00 er r] 70 ar et = cP{E sRfib3f ol et a2 ol y el ZR "0
0i | was puri f CkNCHY) ; X-BaP (meBh S5 aag hEH £HgNengndiNCH ,@H Ny 7 . BrFeé bitamy 0 - -
~give the titl ompounrd. . asy anort—(0.2g). ~T-TTc. ethylacetate (CelV) Rf
0.2. (ii) _34[§€°?r%?2§%%§€%£)l°am-'no) et hyl ] - N-net hyl - 1Hi ndol e- 5-et hane- . = |
sul'phonam de hydrochloride 35 - A solution of the product of stage (i) " \J
(0.29) in drygddap1€SBierr]) containing |ithiumalum niumhydride (0.2g) was

heated at el IUC § o 24h, cooled, \ang Sxpess. [ eMabng 208N JSERTROSSS bY

" oxalate : I o )
(1) -5-[2-[(Methylamino)sulphonylJethyl]-N-(2-propenyl)-1H-indole-3-
acetamide - S : ' _ T
A solution ‘of the product of Example 10 (II)'stage (i).(0.7g) in dry

202 tetpéhydrofuran”(THF) (50m%) containing carbonyldiimidazole (0.5g) was

‘stirred st room temperature for lh. "Allylamine (2m2) was added, and
'thé solution stirred at foom.temperature for 3h. The solution was.
partitioned between 2N hydrochloric.acid-(SOml) and ethyl acetate

~ (2x50mg). The combined extracts were dried (Na,S0,) and evaporated in

25 vacuo to give an oil. The o0il was purified by . 'flash' chromatography

eluting with ethyl acetate to give the title compound as an oil &—)
(D,ZSg)¢which crystallised on standing. m.p. 123-1250c, _ |
. (ii) N-Methyl-3-[2-(2-propenylaminc)ethyl]-1H-indole~5-ethane- .

_sulphonamide oxalate

-30 A sdiution of the product of stage (i) (0.2g) in dry THF (50m%)
'contéihing lithium aluminium hydride (0.4g) was heated at reflux for -

24h, cooled, and excess reducing agent destroyed by adding lO%laq.

THF.: The resulting mixture was partitioned between SN hydrochloric

acid (50m2) and éthyl acetate (30mR). Thglaquéous.layer'was basified
.35 .(NaZCOB)_and extraéted with ethyl acetatez(ZXSOhx). The ' combined

extracts were dried (Ma,5Ny) and evaporated in vacuo to give an oil



. -53- ag.. THF. The resulting m xture was partitioned between 2N sodi um
carbonate (50[err]) and ethyl acetate (2x50[err]). The conbined extracts
were dried [err] and evaporated in Afacuo to give an oil, which was

di ssol.ved 'in ethanol (5[err]), acidified with ethereal hydrogen chl ori de
and \{ie salt pr cr pitated by addi ng excess dry et her (300[err]). The salt
~was filtered of 8 51 ahieh viep dissabvad igigibandle (Bril.caeiiifded il &

hygr oscopi c Solsdiutiéh @BgYxamip.adiar (Asmgerin méfﬁﬂnﬁ§|¢2m1) ‘and the solut10nF0Uﬂd3.

C 53.0;H 7.6;N,11.4. re] re N 11,.7% .10
Nmr. [err] 1. 738 t[e?e}—';—]x)i—%UGS‘(?%ﬁ%af’ean a&"él(%‘&’% gave'the tlgl
' [err]) . 0-3. S(M aanal spéxd] &8ingemsd.) 105-(1080(5.( 5H, m aromat i cs+[ err])

Exanpl e 15 15 anal 49.7:H
N- Met hyl - 8-[ 2- (ZHGB %b]oengl am no) et Hy1 ] - Fri%-lah %28Vt Banesul Bhonam de
oxal ate (i) H,0,.1.5H,0 requires C,49.33H,6.4;N,9.6%.

5-[2-[(Methyl ary. mrorswreagraégwtdwbl,sdﬁoé zr%rs@mryk% _E%@P'@ ?ﬁlgﬁ%t an de A
AN hi

. | ut f th t
fgt rjalhggrgfur ae!ézﬁ—lﬁ?d%bcz( 50 2"'c8‘?‘F%§F Elr%')e%r]% ’r‘rrfth'a ol %8P ”3@')' was

stirred at roomgheomwsy,ayio-g.5H, 1h,amﬁg{;yd)am ne -(2[err]) Was added, and the
solution stirred~at room terrperat ure for 3h. The solution was partitioned

bet ween 2M0hydrochl oric acid (50[err]) and ethyl acetate (2x50[err]). The

conbi ned extradinamm 6dri ed [err] and evaporated in 25 vacuo to give an

oil. The oil vase dyiGsthy1 SHERY Ll elay!

acetate to gl \Y
tanding. mp SUiDhQWB.EMiQ (i)

_N\vét hyl - 3-[ 2- (PZSBI&QQHYJJfafthOf)&EWAJe aHﬂhedpéoeu& etrharecamﬁw Q.h@nmlg)dﬁw
oxalate 30 A's i.0n t he r'r?um of sta g@?‘ 4{3} I n dri
(50[err])1l6ont Al P fe e rP1*31”19|]n ‘zﬂ%u AR Y A8; by Ajptikedneanzaddelydeef | ux

for (D 04g) end 3A molecular sieves (0.5g) was stlrped under. nitrogen-at

reflex:For 2h and then at roem temperature for 48h. The suspenéion'
.was filtered through "hyflo" and the filtrate evaporated under reduced

p:essure_te produce a_gum-(0.0369). Trituration_with_anhydrous ether

20 presented the title compound as a peﬁder (n.0lg) m.p. 146-1489,
- Nem.r. 6(CD3SOCDs/CDCl )2.72(3H,d,S0 NHHe)3 08-3.32(6H »m,CH ,CH 50, and

CHZCHZN ), 6.3(1H brq,SOzNH)7 38-7 7(6H,m,N= CH—Ph and
1nd01e-4)8 18(1H,s, N CH)

25 Exangle 17 .
2 3-[2-(Dlmethylanlno)ethyl] N- (2-propeny1) lrklndol-S-ethane-

sulphonamide

A solutlon of the. product of Example 18 stage (v) (30mg) and
_ -allylamine (2m&) in dry pyridine was heated to 1000 in a "reactivial"
30 for 36h. The cooled reaction mixture was concentrated in vacuo and

purified by ‘flash' chromatography (A) to afford the t1t1e compound as

a viscous oil (3. 4mg).
T.l.c. (A) Rf 0.36 (IPA)
N.m.r. §(CD;SOCD;)2.26(6H,s,NHe,) 3.68(2H,brt,
35 Eggcnzcug)s;17(1H,dd,cn=CH2,E:E}oton),5L32(1H,dd,CH=CH2,



24h, cool ed, and excess reduci ng agent destroyed by adding 10% aq. THF. The
resultl ng mxture was partitioned between 5N hydrochloric acid (50[err])
and ethyl acetate (30[err]). The_aqueous |ayer was basified 35 [err] and
‘extract ed with ethyl acetate (2x59]err]). The conbined extracts were drt&d
[er*r] and evaporated in vacuo to give an'oil - -5 4- (82ng), which was N
dissol ved in g_tmlag,l.)s( 5[ Br,idh} ,crRcHd) f i7e4l(2M,bh, S0 NPl aHdi dgdk-oXkal i ¢ acid

. (25ng)- in nethanol : (2[err]) and the soI ution. evaporat ed i:n vacuo. '
~Trituration with dry ether  gave the title conpound as a solid. (80np) mp

105-[err]. Anpsk mns 18 . Found: C,49.7;H,6. 2, N, 9.6. ferr]
requires C 4933 v Par v 1-N-mbE —@ﬁ5¥ﬂbole-5—ethanesul honamide
[err] 2. 65(3H, - ; ) ]

[err]s), 5. 17(RHH0 pEETOpenZenge - 7.0-7.5(4H, .
m aromatic). %9 ézéaiﬂﬂlﬁnlé? hhﬁiﬁﬂ&MEniﬁnbathanesulphony1 chloride (14.4g) in

[ (phenyl met-hyl'i dene ol e sul

sol ut i gn of %/H%’Wef‘é)e &ng%rﬁ{;%iﬁ?g?r?r} 21:’1%}5&32’{5%) wgs ?afﬁﬁ'g)phenoj%

absol ute e'([jhg(li)JSQOlﬂ'ﬁcfaltb.iélthﬁ]mﬁliimeHKMQmﬂlﬂe:E!ﬁlleF di28tR ) Ivétih bizezedaddhgdand
0. 04 an err ecul ar Leye r rROE t

Ctetrudror PR, et (Bt fas e Bled B i3 EqRaHIXIAE e 1ROVINE
filteygd througﬁul'th‘y\j Im3% tuned wah evashed witle dlyperadeerhlaats epe@déléaﬂvp% essure '

to produce a T t i @
renent 64 8. AR QuEEH9) andl Ebhedrdbatdy v Jh anh Whous 8L w188 on

wd
Lerr] 2 72( 3ptendienr | f ;"BS lcjﬂ?alsgsaazavg?ﬁq%{a‘mh sHP Z]f“?qml% “and GiHdarics Tor

3( 1H, brg, [ enr]do’ g8 Ehe (ghenidiiGhbriditeall jangd eA4$£np18(MﬁpmgN$@H) U
: recrystalllsed from ethanol (20m%) to glve the title compound as a '
15 solid (250mg) m.p. 90-910

(ii) Phenyl 4-am1nobenzeneethanesulphonate hydrochloride

To pre-reduced 10% palladium oxide (2g; as 50% paste with water) in:
" ethenol (50m&) was added a suspension of the product of stage (i)
(11q) in ethanol (100m%) and ethyl acetate (200m2) which was
20 . ' hydrogenated at atmospheric pressure and temperature for 2h. Hydrogen
o 'uptake was 1.92. The catalyst was filfered oFF (Hyflo) washed with
‘more ethanol (250mf), the solvent evaporated and the residual oil

dissolved in chloroform (200mL). Ethanolic hydrogeh chloride was

added to the solution (to le\ and the title compound pre01p1tated as
25 a SOlld (3.1q) : - . | |
T.1l.c. methylene chloride Rf 0.25 (CeIV) o - ' o

(iii) Phenyl 4—hydraz1nobenzeneethanesulphonate hydrochlorlde .

:To a suspension of the product “of stage (ii) (lg) in conc.

hydrochloric acid (10m2) and water (10m2) was added sodium nitrite

30  (0.46g) in water (2m2) at.-Sq (ice-salt bath). Hore_water'was added .

' ' © (20mL), the resulting suspension filtered and the filtrate added to a
solution of stannous chloride (6.6g) in conc. hydrochloric acid
(lﬂmi) at -59. The mixture was stirred at Toom temperature for 16h.

. ‘The resulting solid was filtered of f, washed with ether (50m2) and

35 : . _ . ,



25 Exarrpl e 17 _ _

3- [2 (Di net hyl am no) et hyl | - N- (2- propenyl ) - 1H-i ndol - 5- et hane- sul phonam de A
sol ution of the product of Exanpleb88 stage (V) (30rrg) and al l yl am ne
(2[err]) in dry pyridine was heated to [err] in-a "reactivial" 30 for
36h.’\y The cool edir-@atéd Aornddmin g Wangneiemttﬁaleed:om;ﬁbunac(m sagy daHEénfllnggecby

d I oi |
(5 gy T e, R PG RBEAC S bhd LB IIPRIN TR Bk B 1
35 [err])5. 'Il?!(tbﬁrdwl@:ﬂtq%rm? E—proton) ,5.32(1H, dd, CH=[err],  -55-
z-proton)5. 9( 1Hrddte, il RErd7s 7. 4(2H, br, [err] and i ndol e-4). Exanple 18'

- 3-[2- (D nethyl a 0 eth I'T-N-_ne hyI 1H-|ndole 5- et hanesul phonani de 5
(i g Ph(enyl 4- %I t Fnb‘fr} ) X 1gming deufivild dene lhydrazinolbenzene

4- ni trobegeneeétwmesmdmbﬁgw chl ori de (14h4g) in benzened(tZOO[teLr}) and -
hyd IH eno n ri et hyl am ne
_'E gt rS?e?/r]r) P:]a‘rll'ﬁ( U(SE%)T%IPL"] ?fr \k}‘?l‘f’mgﬁc g’glg LH("ShE@’PQSLﬂ'Id i ng suspensi on
was stirred at #demme!rtpey-dt,mlr-émiemhy]]butaffémnaaow 5g) inm estert i(DOmA) Mhdirde 1WEsS
washed with di 'H}cﬁ-o@b{ﬂ;r%héé&rd' @2 csg ,( ﬂZ igvra mcjé& a%j'h 0eormr }?m@e\ﬁﬁg‘”ﬁagﬁ‘éd

concentrated to_an Qi on s |ng
with ether (400f%rrhe éﬁ&“hﬁlﬂ‘gdﬁq]e'éwmwaﬁ rﬁattgrgwewuﬂreppmwursmaphmmeeand

(11.45g9). . A saaa@dr%céémm SHR51 rReEyst ;eléizlﬁagzg gﬂm é&@%@'wséwlsg e}r)d to

|
Phenyl | 4- am nobEIPEREEThER G pin % 88 98 [0 2Smboien vessdeed

pal | adi'um oxi deirf 2be mext580npasttouei fUrtned @utifitseisanol (50[err]) wa
ad\/ed a suspenst gn ¢ of (tArjeprongugi.teIQf I%a\ri\ge (1) - | g
(v) Phenyl 3-[2- (dlmethvlamlno)ethyl] lH-lndole-5—ethanesulphonete
15 The product of stage (iv) (0.33g) in polyphosphate ester (3.3g) and

chloroform (8m%) was heated at reflux for 10 .min, poured onto ice
'(20g) and neutralised Qith solid potassium carbonate. The equeous
layer was extracted with chloroform (4;15m1), the extracts combined,
washed with brine (2x10m&), dried and evaporated. The residue was

' Zb chromatogréphed (B) to give the slightly impure prodUct as an oil .

| (0.1g). A small sample'(ISmg) was re-purified by preparative layer
chromatography (L, 20x20cm; 2mm) to give the pure title compound as an
oil (7mg) '
T.l.c. (A) Rf 0.5 (CelV, IPA) :

25. (vi) 3—[2-(D1methylam1no)ethy1] N-methyl lH—1nd01e—5-ethane-

sulphonamide

The product of stage (v) (7Dmg) in a saturated solution of methylamine
in pyridine'(4m£) was heated at 1000 in.a "reactivial” for 1.5h.

The mixture wés.cohcentrated and the residual o0il purified by column
30 chromatography (B) to give the title compound as an oil (7mg), which
was shown by n.m,r.'énd t.i.c; (B, Rf 0.3) to be identical with the
produét of Example 10 method (i).. '




(11g) in.ethanol (100[err]) and ethyl acetate (200[err]) which was 20

hydr ogenat ed at- at nospheric pressure and tenperature for 2h. Hydrogen
uptake was 1.9[err].  The catalyst was filtered off (Hyflo), washed vvlth.,~
nmore ethanol (250[err]), the 'solvent evaporated and the residual oi

di ssolved in chloroform (200[err]). Ethanolic hydrogen chloride was. adﬁ@ﬁ
to the solution (to-pH') ‘and the title conpound precipitated as 25 : ‘a
solid (3.1g) T.l.c. rethylene ciiPfTde Rf 0.25 (CelV) (iii) Phenyl

~ 4-hydrazi nobenzeneet hanesul phonat e- hydr ochl ori de To a suspension of the
‘product of stage (ii) (1g) in conc. hydrochloric acid (10[err]) and water .
(10[err]) was. added sodluntnltrlte 30 - (0.46g) in water (2[err]) at

-5 (ice-salt bath) More water was added (20[err]), . the resultlng

suspension filtere d the e, a to ti.on tannous ’
chloride (6.60)° fﬁ?’cﬂi’ %ire@ E%F{‘,&i g’b"{"ﬁ@f‘&gf"ﬁ rﬁf‘“ °"Phe mxture

was stirred ascaording ¢uplsheaimeatim. toiteidireg Be&*l(ﬂiueghsslimidahtbyﬂ-m-ered '

off, washed t Qe r ri.e n, to

Give the o ety lEndotll ELdthhndliloihenias Wpaethioftce it WAL Bl M 10,

was used in tfroredigntat e%hﬁrtmaeuwdar%éhepwml@atwn formelateA)ian 0.75

(iv) Penyl véimyl 3tdidat dempéFy | am no) but yl i dene] hydr azi no] benzene 5

et hanesul phonat € A suspension of the product of stage (iii) (0.5g) .and

4, 4- di net hoxy- N, N- di met hyl but anami ne (0.5g) in water (10[err]) and dilute -

-hydr ochl ori c PABLETS FBR SHAGr ADMINDSTRAYIO®S stirred at room tenperature for

2h. The resulting solution was saturated with potassi um carbonate and 10

extracted w th ethyl acetate (4x20[err]). The extract was dried and o/

- These may he prepared by conventional methods such as du:ect . :

10 - conpressmn or wet granulation. .

A DIRECT COMPRESSION

o mg/tablet  For 20g Mix
15 | - -

- Active ingredient 2.26  0.488g -
. Calcium hydrogen p_ho's‘phate - 95,26 19.052g
R.P* | | I
Croscarmellose sodmm usp . 2.00 : 0.400g .
20 ~Hagnesium. stearate, B.P. ' 0.50 o N.100g )
Compression We'iéht _ ' o - 100mg - - ' o o

* of e grade suitsble for direct compression

The active ingredient was .s'i'eved before use. The t_:al.c_iuﬁ ﬁydrdgen
25 ‘phosphate. croscacmellose sodium and active ingredient were weighed
into a clean polythene bag. The powders were tlliiced by vigorous
sheking for 5 minutes. The magnesium stearate was 'weig_h_ed, added to
‘the mix which was blended for a further 2 minutes. The mix was then

compressed using a Manesty (Trade Mark) F3 tablet machine fitted with
30 55mmflat‘. bevelled edgepndm inbotabletsvdﬂxtarwtﬁnmigltoflm




~evaporated to give the title conpound as an oil (0 33g) which was used in
the next step without further purification. . T.l.c. (A Rf 0.5 (CelV, |PA)
(V) = Phenyl 3-[2-(dinethylanino)ethyl]-1Hindol e-5-ethanesul phonate 15
The, product of stage (iv) (0.33g) in fol yphosphate ester (3.3g) and
chIq{oform(S[err]) was heated at ref?®% for 10 nin, poured onto ice (209)
andTneutralised with-solid potassium carbonate. The aqueous |ayer was
extracted with ¢l opoof arRERUL4AXIdN err]), the extracts conbi.ned, washed wth
brine (2x10[err]), drred and evaporated. The residue was 20 '
chromat ographed (B) to give the slightly.inpure product as an oil (0. 1g) A -
smal | sanple (15ng) was re-purified by preparative: Iang/ﬂhﬂmhatography (L,
.20x20cm - 2nm to give the pure title conpound as an oil (7ng) T.l.c. (A K
0.5 (CelV, -1PA) 25 2_1

3-[ 2- (Di met hyl arﬁcrﬁé;y%tlngrq Retret hyl _I H-i ndol e- 5- et hane- s&#%ﬂhonam de The
_product of tagq_aeyase( ﬁﬁrrg) in a saturated soI ution of neg¢hy amne in

pyri di ne (4€erré% heated at [err] in a "reactivial” for 1.5h. The

m xture was con ﬁf‘i’*htagd and the residual oil purified by 339 urm 30
chromat ogr aphy (PBegélatdnisedt heizei $§arcbdBPpound as an oil (¥5a@®@), which was
shown by n.mr. 0.3) to be identical wt the product of
Exanpl e . 10 net ho@ggﬁwk ﬁeaé’;B\‘f BI;I"he fol l.owi ng exanpl es |H-€-s-t rate
pharmaceuti cal flomprasgsivmmeightcording to the invention, @@htlaining
3-[2-(di rretﬂél am no) et hyl ] -N- net hyl - 1H i ndol e- 5- et hanesul phonani de

hydr ochl ori as the active |ngred|ent Qt her conpounds of the invention
may be formul at dej #etdve ingregiept sisyeiayed timaueh rapitabderpirvergnd blended

ADM NI STRATI ON with lactose, starch and pregelatinised maize starch. Suitable

volumes of purified water are added afid the powders are gpanulated.

After drying, the granules are screened and blended with the magnesium
15 - stearate. The granules are thgn'compressed into tablets using 7mm

diameter punches.

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

20 punches to suit.

The tahlets-may'be film coated with suitable filh fofming materials,

such as hydroxypropyl methylcellulose, using standard techhiques.

/ - Alternatively the tahléts may be sugar coated.
25
" CAPSULES
mg/capsule

30 Active ingredient _ o - 28.00
*Starch 1500 | 174.00
Magnesium Stearate BP ] _ - 1.00
Fill Weight - | | 200.00

* A form of directly compressible starch.



These nay he pt epar ed 'by conventi onal ‘et hods such as direct 10
corrpreSS| on or wet granulation. A DI RECT -COVPRESSI ON ng/t abl et" For 20g

X 15" Active ingredient - - 2.24 . 0.448¢g B
| ci um hydr ogen phosphate —c9- 95. 26 ~19.052g RP.* -~ -
Croscar nel | ose sodi um USP =5 - 2.00 0.400g 20 . = . \#4
Magnesi um st earate, B.P. o ' 0.50 - : 0. 100g
- Conpr essi on wei ght = 100rrg * of -a grade suitable for

~ direct conpresiheomctine acm%%hgﬁe@i%ﬁﬂ gngsb kended vilkhf thec excipientihe The -
‘cal ci.um hydr oggix 33 rlmbesmat@szecN@&caafmlgbmnseéhslm@mlﬁgtﬁ@able

i ngredient were vvelghed into a clean ene, bag. wders were mni xed
by vi gor ous: shﬁ?ﬁrﬁﬁ Por Stherndeses. "‘ayT %‘é@ﬁé%q & %]ttéai%ﬁ é?h?vefsllwedﬂbﬁ

added to the mhid Wi cdtesssryblcratdadg fidie eafoulé hdze €o Bt es.” The mix was
t hen ‘con® essed using a Manesty (Trade Mark) F3 tablet machine fitted with

5.5mm fl at bevell ed edge punches, into-tablets with target fill weight of
100nyg. - -58-SHWUP WET CRANULATI ON. ng/ t abl et Actl ve | ngredl ent '
.2.24 5. Lactose ose BP . ) : 151.5 Starch
BP- - _ : . ' . .30-. 0 Pregel atinised Maize
Starch BP 15. 0 Magnesi um St ear ang/5mp dose
1.5 Conpressi on vvelght ' : : +200.0 10
10 Active 1ngred1ent o o . 28.00
Buffer )
" Flavour )
Colour - - )
. Preservative )
15.

Thickening'agent')_.
' Sweetening agent ) . , _ S
Purified Vater - to 5.00m1

éO The active ingredient, 'buffér,_flavouf, colour, pfeservative,

th1cken1ng agent and sweetenlng agent are dissolved in .some water, the -
solution is adJusted to volume and mixed. The syrup produced is
clarlfled by flltratxon.'”
. SUSPENSION : | - o -
mg/5ml dose .
~ Active ingredient | | ~ 28.00
30 Aluminium.monostearate - - o 75.00
, Sweetening agent ) ' ' _ _
Flavour ) L as required.
Colour _ D]
Fractioﬁated'coconut_oil to .' . .5.00ml . .

35



The active ingredient is sieved through_ a suitable sieve and bl ended with~
| act ose, starch and pregel atini sed mai ze starch. Suitable vol unes of N
purified water are added and the powders are granul ated. After drying,.the.
granul es are screened and blended with the magnesi um 15 stearate. " The
granul es are then conpressed into tablets using 7mm di anmeter punches:.
TabVets of other strengths may be pr§$ared by altering the ratio of active
i ngredient to |lactose or the conpress @n wei ght and using 20 = punches to
suit. The tablets may be filmcoated with suitable filmformng materi al s,

Zluch as _hYdlrOXy-HhGMB:r\m\hyhﬁﬁigke&me,idialﬂﬁrﬁécggdad&umps'i @Egr%fqlmé- |

ternatively t t ef s, may b ar.,coate c

Active ingr eéi e[ﬁ-ac@iona&d coé’onue o192 e fesu ting suspe _nobsngigfgﬁggo i]éggc

" 174. 00 Magnesi umh§lestitmingrand then cooled. The sweetening agent, flavdurFénd.
Wi ght , ' ' - . . 00 * f fodir ly

conpressi bl e st g? (1:?1ur §§° add?%@-" d_ﬁ!'\g g%ttliVSeinﬁ%drigc?!?gtﬁt 9‘l’ist °§‘|’e@%§%ﬁ§gm Zﬁ%e-d

-with the exqipi SHeRensiqmdspmade; up rto| yelgme nikh thecreqsiningaf rpakéonated

- capsul es using sdbdrift! 6i1M8RDIMIREY. COther doses may be prepared by altering

the fill weight and if necessary changing the capsule size to suit. 5 SYRUP

ng/ 5m dose
. TABLET FOR BUCCAL ADMINISTRATION

_ 10 _ ; : ' mg/tablet
~ Aétive'ingredient- : o : 2.24
Lactose BP ' . 94.56
Sucrose BP T ~ B6.7
_ 15 ..Hyd;oxypropylmethylcellulose ' . -15.0 .
" Magnesium Stearate BP - | 1.5
Compression weight . . © 200.0
- The active ingredient is sieved througﬁ 8 sditable sieve and blended
20 with the lactose, sucrbse-and hydroxypropylmethylcellulose. Suitable-
volumes of purified water are added end the powdefs are grénulatéd.
- _After drying, the‘granules are then compressed into tablets using
S suitable punches. ' | '

25 SUPPOSITORY FOR RECTAL ADMINISTRATION

'Activg ingredient ' ~ S.6mg
# Witepsol (Trade Mark) H15 ., _ 1.0g

* A propri ‘ary grade.of Adeps Solidus Ph. Eur.
- 30 . _ o _

A suépension of the active'ingredient in moiten Witepsol is prepared
and filled, using suitable méchinery, into lg size suppository
moulds. : '

35



10 Active ingredient - : | S - 28. 00 anfer oo

) Flavour .. ) Col our )" Preservatlve\\ ) 15

Thi ckeni ng agent ). Sweet eni ng _agent- ) Purified Water e o ,10
5.00m The active ingredient, buffer,_flavour, col our, preservatlve 2
-thlckenlng agent. and sweet eni ng agent are di ssol ved i n sone water, the
solution is adjusted to vol une ardggixed. The syrup produced is clarlfled
by filtration. SUSPENSI ON 25 ny/5m dose Active ingredient

. 28.00 Al uminium nonostearate ~ . 75.00 30
Sweet eni ng aWTRAVENOUS ADMIN!STPATIDV ' R ' - as
required Col our Fractionated coconut oil . ' to C : 5. 00m
35  -60- The al umi nium-nonostearate is dlspersed in about 90% of the
fracti onated coconut oil. The resul ting suspension i s wgdmled to [err] while

'stirring and then cool ed. The ‘sweet ening agent, flavour and colour are
added. agd th(ic%ct | \ingredQenetdl ent is sui tabl y di spersed 1. ‘]I:Qe

ive’ ng. .
- Sodium Chloride BP = : _ . as required

Water For Injection BP to - l.0ml

~ Sodium chloride mey be added to adjust the tonicity of the solution
10 and the pH may be adjusted, 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 prepered, cldrified and filled into appropriate size
15-  ampoules sealed by fusion of the glass. The injection is sterilised
by heating in an autoclave using one of the acceptable cycles.
Alternatively the solution may be sterilised by filtration and filled
into sterile ampoules under eseptic conditions. The solution may be
_ packed under an 1nert atmosphere of nitrogen or other suitable gas.
20 - :
FOR INHALATION :
INHALATION CARTRIDGES - - U
S S I . mg/cartridge
'Aetive.ingredent (micronised) 3 _ ' 16.8 |
Lactose BP ' to fZSQOO

30 The active ingredient is micronised in a fluid energy mill to & fine
particle size range prior to blending with normal tabletting grade
" lactose in @ high energy mxxer-, The powder blend is filled into No.3
hard gelatin capsules on a suitable encapsulating machine. The
contents of the cartridges m>mministere§ using & powder inhaler

35 such as the Glaxo Rotshaler (Trade Mark). -

——— ea



5  suspension is nade up to volune with the renaining fracti onat ed
coconut oil and m xe TABLET FOR BUCCAL ADNINISTRATICN 10 '

ng/tablet Active §n edlenL P 2. 24 Lactose
' ' 94.56. Sucrose BP

45 _ Fwdroxypropylnethylcellulosé2'“ : 15. 0 Magnesi um
-Steafate BP _ 1.5 Conpression wei ght

200. 0 The act.ive |nored|ent i S_sieved through a suitable sieve and bl ended
200 with the | a#&1ERBED DOSE RRESSURISER\AERASUr opy| net hyl cel | ul ose.  Sui tabl e
vol unes of purified water are added and the powders are granul ated. After
drying, the granules are then conpressed into ta?lets Hslng sui tabl e
_punches 25~ 'SUPPOSI TORY FOR RECTAL ADM NI ST g ng BB <A
5.6ngy * VWtepsoI (Trade Mark) H15 to - 1.0g *- A propr
ary grade pf Ade r suspensr of the acti

B! F?tﬁgv%r}%lxlgdfemt Eleromided) I ﬁnﬁ gblt mg

‘ingredient”in no Es IS prepared and fi , using sui
‘machi nery, into QkpisideidsBhpository rmoulds. 35  OyBPECTI ON FORIZMGrRAVENOUS

ADM NI STRATI ON N jgh1érof luormbtivéhel B edi ent: 22.25 5.34
1.12nmg Sodi um Ch| ori de BP S as required \Wat-er
for Injection Egichlorodlfluoropﬁﬁhane BP : 1. of®-90 14.62g

.10 The active ingreeient is micronised in 8 fluid energy mill to a fine

particle size range. The oleic acid is mixed with the trichloro-
U " fluoromethane at a temperature of 10-150C end the micronised drug is
mixed into this solution with & high shear mixer. The suspension is
metered into aluminium serosol cans and suitable metering valves,
15 delivering a metered dose of 85mg of suspension, are crimped onto the
- -cans and the dichlorodifluoromethane is pressure filled into the cans
_through the valves.

20



Sodi um chl ori de may be added to adjust the tonicity of the solution 10

nd the pH may be adjusted, using acid or alkali, to that of optlnum
stablllty and/or to facilitate solution of the eptlve |ngredlent _
"Alternatively suitable buffer salts nay be used. Th€ solution is prepared
~clarified and filled into approprraféBsrze 15 anpoul es seal ed by, fusrtuv
~of the glass. The injection is sterilised by heating i-n an autoclave usi.hg
~one of the acceptable cycles. Alternatively the solution may be sterilised
. by filtration and filled into sterile. ampoul es under . aseptic conditions.
The sol ution néﬁ!ﬁ@ﬁbacked under an inert atnosphere of nitrogen or other

sui tabl e gas.” 20 FOR | NHALATI
ng/ cartridge Active i r@rmcj\#n W%e%enerﬂ_%orm&a (I): 16. 8

Lactose BP - | 25,00 30 The active

i ngredi ent is nicronised inafluid energy i to a fine particle size
range prior to bl endi ng W s of nal tablettlnglgf;égeﬁactose|nah|gh
energy mxer. . The po éraﬂbréﬁls 1 .3 h#td gel atin capsul es
~.on a suitable. encapsul ati ng nachiy ents of the cartridges are .
admi ni stered using a powder inhal ¢ he d axo Rot ahal er(X)Tr ade

Mark). g -62- .METERED DOSE PRESS RS AEROROL ny/ net ered dose per can .
5 Active ingredient (nlcronlseo 0. 560 134. 4ny
Oeic Acid BP | b.o50 - 12ng

Tri chl or of | uor onet hane’ BP - '_ - 22.25 . 5.34¢
Di chl-or odi f| uor onet hane BP. ' .- 60.90 - - - 14. 629 N
" wherein ' | ' k?J'
R,y represents a hyarogen'atomlor a C1-6 alkyl or
10 C,_g alkenyl group; |

Ré'repreSentSVa hydrogen atom or a c,. -3 alkyl,

C3 -6 alkenyl,phenyl, phen(C1 4)alkyl or Ce_7
cycloalkyl group,

Ry and Ry, which may be the same or different

3

15- each represents a hydrogen atom,or.a_cl_3 alkyl
or 2-propenyl éroup or R3'and Rg-together form an .
aralkylidene group; - ' | | : : &~)
Alk represents an alkylene chain containing two | |
or three carbon atoms which may be unsubstituted

20 o or-substituted by not more than two C;_4 alkyl
groups- and | |
A represents an alkylene chain containing two to
five carbon atoms which may be unsubstituted or

substltuted by not more than two Cl -3 alkyl groups,

25 .and the phy51oloq1cally acceptable salts and solvates_

thereof.

L



10 The active ingredient is mcronised in a fluid energy mll to a fine
particle size range. -The oleic acid is mixed with the trichloro- °
fluoromethane at & tenperaturet*of 10-[err] and the micronised drug is m xed
into*this solution with a Righ shear~6dxer. The suspension is netered into
al un§ il um aerosol cans and suitable netering valves, 15 delivering a
- metered dose of 85ng of suspension, are crinped onto the cans and the

di chl or odi f | uor ofet hané FcompPasdupé Fenesdli fovmube ¢Ahsorhaough the

val ves. 20 25 = 63- AILMS 1. A conpound -of the general formula (1): - .
[ ERR] wher ei n [ePPFsﬁegbgééﬁﬁéyaaﬁ?&P&ﬁPﬁeaﬁé%to@raspéva}eathgreof a6cording
[err] . al kenyl geaupy.lerk] represents a _hydrogen atomor a [err] al kyl, :
{err] alkenylpheﬁglglﬁﬁgn ér%ﬁgﬁﬁﬁp SPe[ 8Fr POEYcPEaRkyANEr Bpprepesentad
[err], which may b : different 15 -~ each represents a
hydr ogen aton1oraaﬁyé?§F§§dE§ﬁ&ér 2-propenyl group or [err] and [err}

containing two of threh Corponriartl sChErhTIEGRRIIS Th) ot Vo BhvStSloascarly

containi.ng two or three carbon atons

or substituted byc8ept§BLE EQQ?OBEDS5EG£{eaLK¥fe8fQgggéréqﬁbpiéqgigﬁgnfS-an

al kyl ene chain containing two t¢ _
- - or 2, wherein A and Alk represent unsubstituted alkylene

chains.
4. A compound of general férmula (I) or a physiologically
‘K,{ o '~ acceptable Salt-or solvate thereof according to claim 3,

wherein Alk'represents'an-unsubstitutéd alkylene chain .
containing two carbon atoms. | : .

5. A compound of general formula (Ia):

R1aR2aNS0p(CHy)y — (CHp)pNRy, R,

(Ia)

wherein °
Ria'repfesents'a-hYdrbgén atom_or'a Cy.3 alkyl
group; L

R,  represents a hydrogen’atom or'é“Cl;s

alkyl,
or phén(Cl_z)alkyl group: _ |
Ry, and'Réa, which may.beithe same or different,
. _ | | | each represents a hydfogén étom or a methyl or ethyl
Qroup; and |
n‘representé 2 or é,ﬂ

and phyéiologically acceptable salts and solvates thereof.

L] I



- hydrogen atomor a [err] alkyl,

five carbon arons which may be unsubstituted or substitUtéd'by not nore

than two [err] al kyl groups, 25-  -‘and the -physiologically acceptabl.e salts.
-and sol vates thereof. . -64- 2. A conpound of ggneral foarnmula (1) or a
physi ol ogi cally acceptable salt or solvate thereof &ccording to claiml,

wherein one or both of -[err] and [err] represents a hydrogen atom 3. 7g¢%
conmpound of general formula (1) or‘aﬁﬁhysiologically acceptable salt or ~
sol'vat e t hereof accordlng to.claiml or 2, wherein A and AK represent

unsubstituted gl kylg WS of-gen Qf@qﬁm gneral formula (1) or a
physi ol ogi cal I'y acceptabl e sal t or o) fh ate t erem# ccording to claim3,
"wherein Ak represents an unsubsti t ut ed alkylene chain containing two _ -

carbon atoms. 5. A &GS, ((H general for mul a(@ha) ERR}l wherein [err]

represent's a hydrogen at om’or a~J er al kyl group? F Bpresents a -
phel[err al kyl group; [err] g nd [err] ,

eaflh refresents a hydrogen IBhor a

-3, and phy5|olog|cally '

whi ch may be the sane or differe
methyl or ethyl ‘group; and n repreduats N
acceptabl e salts and sol vates thereof. H
' | IWhereim: ‘ .___'.,__ o
Rip represents_a hydrogen atom-or'a'cl_3 alkyl qroupil?
and : _.. : _ . .-_ - . |
ij and ng, which may'be tﬁe same or different, | \-)
_ each'répresents a hydrogen atom:or a methyi or |
ethyl group, | .
- and physiologically acceptable salts and solvates thereof.
-7 A phy51ologrca11y acceptable salt of a compound
_ acCordinc to:any.of_claims_l'to 6 which is.selected from
" the hydrochloride, hydrobromide,tsulphate,_fumarace,
maleate and succinate. |
- 8. A pharmaceutical composition which comprises at ‘
least one compound of general formula (I) or a physioloqicall:;;u
acceptable salt or solvate thereof together with a |
.physiologically_accep;able carr;er_therefor.
9. A pharmaceutical composition éccording to claim 8

which is formulated for oral administration.

Wm0



- 65- 6. A conpound of general formula (1b): [ERR] wherein [err]
kepresents a hydrogentaton1or a [err] alkyl group; and [err] and [err],
whi ch may be the sanme or dlffePent each represents a hydrogen atomor a
met hyl. or ethyl group; and® phyS|oIog|caIIy acceptabl e salts and sol vates

theﬁeﬁf 7. A phy5|olog|cally acceptabl e salt of a conpound according to.
any”of claims 1 to 6 which is selected fromthe hydrochl oride,
‘hydr obr omi de, sul phate, fumarate, nmleate and succinate. 8. A

pharmaceuti cal conposition which conprises at |east one conmpound of general
formula (I) or a physiologically acceptaQ%F salt or solvate thereof
together with a physiologically acceptabl™®Tarrier therefor. 9.. A

phar maceut i cal conposition according to claim8 which is formul ated for
~oral adninistration - 66- 10 A-process for the preparation of a

.conpound of generqgy forgq,l\g, sésﬂﬁflﬂﬁd(gﬂeﬁ,ere ra\’\.}n},for 2 Som ound

--physi ol ogi cal l'y accept t or sol vat I ch proc
conpri-ses 5 cff“\)generé]}’,@dﬁdtf]& @) CFPAeTned 19°e2adm ﬁowha
' physiologicélly acceptable salt or solvate thereof

which process comprises

_ 5. _(A) | cyclising a  compound of general formula'
_ o 1R,N50,4
_ (I1)
NHN:CHCHZAIKQ
- - 10 whereln
- Q is the group NR3R4 or a protected derivative
. thereof or a 1eaving group and Ri, Ry, R3, Ry, A
and Alk are as defined for general formula (I);
or - |
15 (B) reacting a compdund of genera1 formu1a (V):
A '
. _ K AlkY
R R, NS08 S _
'.5(V)_
20

wherein ¥ is‘é_readily displaceable group and

* c L N S * .



(rn): [ERR{,lO ' - wherein Q is-the_group-[érr] or a protected derivative

thereof or a |eaving group and [err] ,. Aand Alk are as defined for
- general formula (1); or 15 - (B) - reacting a conpound ‘of - general -
~fdgrmula (V): [ERR]. 20 wherein Y is a readily displaéeable group and -67:

[err], A and Al k are as defined for general fornmula (1), or a protected¥5f7
derivative thereof, with a conmpourmd7of fornula [err] where [err] and [err]
are as defined for 5 general fornula (1); or (O reduci ng a conpound
of general fornmula (VI) [ERR] 10 wherein Wis a group capable of being

reduced to formthe_group Alk[err].or to form )rQtected 15 '

derivative of the RptkRetr? %?6u%1¥e?Ff a?eﬁ?é%ﬁﬁgsg?ﬁegﬁF%ﬁﬁlA or a group
capabl e of being reguced to-%frn1the group A and J[err], [err], Alk and A
are as defined for ?% f frula (1), 20 or a salt or protected '

derivative tlereqfi 0l {E) geriS2E1L0%RFOBPOUNTR a98BREBnGO Ml @ (1X):
of-fbrmﬁla R3R4NH where R3 and'R4 are as ‘defined for |
5 ':,geﬁera1 formu1a (I); or

(C)" reducing a compound of general formula (VI)

(V)
__10
-wherein W ‘is a group capable-ofrbeing'reduced-to_
form the grOup'AlkNR3R4'br'to form a pfotected
15 S derivative of the 'AlkNR3R4 group
: Al represents the aroup A or a qroup-capable_of
o N being reduced to form the group A and R1, R2;
.Q | R |

. R4, Alk and A are as defined for general

3
formula (1), .
20 or a salt or protectéd_deriﬁative-théreof: or
(D) reacting a compound of general formula (IX):

. I



-68- TERR] wherein X represents a leaving group and [err], [err], A and Alkt

-ar as defined for general formula (I) with an am ne of general fornula
(X}.. 5 y < * RJ[ERR] wherein [err] and [err] are as
deflned for general 10 v formul a (I) or (E) ‘converting a
conﬁpgﬁd of general fornula (1) or a salt or protected derivative thereof
i nt 0™anot her conpound of general fornutasél) or a salt or protected
derivative thereof; or 15 (F) - reacting a protected derivative of -
general formula (I) to renmove one or nore protecting groups; and if
~necessary and/or desired subjecting the conpound thus obtained to one or

. nore further reaction . steps conprising (G (1) renovi ng any ‘
“protecting - group or groups; and/or -69- (ii nverting a conpound. of
‘general fornmula (1) or a s&S0eregf into a p y3|6?ég|cally acceptabl e
salt or. solvate thereof.

(IX)

wherein X represents a leaving group and R

: 37 :
U o | R, A and Alk are as defined for general formula (I}
with an amine of general formula (X):
T Rl\
/NH PN Sy (X) [
R2 _

wherein R, and R, are as défined fof general
10 | formula (I); or | - |
(E). - converting a compound of general formula (I) or
‘a salt or protected derivative thereof into another
compound of general formula (I) or a salt or protected
derivativelthereof: or
;5 - (F) reacting a érotected-aerivative of éeneral_formula
| (I) to remove one or more protecting groups; and if
heéessarymand/or desired subjecting the coﬁpound thus
obtained to one or more fﬁfther reaction steps compfising'

(G) (i) - removing any protecting group or groups; and/or

-_—_
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(ii) converting a compound of general formula (I)-

. or a salt thereof into a physiologically acéépfablé'

salt or solvate thereof.
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