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inventi @n rel at epzggynovel conpounds havi ng pharmacol ogi cal activity, to a
procesy for their preparation and to their use as pharnmaceutical s.
t 9984 ( Ni ssh_; n Fl qQur MIling Co., Ltd.) describes indole derivatives
*5- HT[ err] *receptor ant agoni st actlvnt-y Eur opean Jour nal of
col ogy 146 (1988), 187-188, arRHARMAQEUTWIALSdeberg' s Arch.
Phagmacol . (1989) 340 403 410, describe a non cl assi cal 5--

oxytrypt am ne tor now desi gnated t he 5- HT[ err ept and t hat
205- 93 ﬂéipgcse'ateff termosehqomrunsisdraving 09&‘@? acthdtyatp
aft agoni st tha 1] c%s@ﬁ@ﬂhelr Beaghkatidi04id (oﬁfhletrhléblasepmmalééaﬁ@ls
Labor at ori es i mted) descri bes the use of cardiac 5-HT[err] receptor
antagoni sts ih the treatnent of atrial arrhythm as and stroke. EP-A-501322
(d@ axo G oup Li nEPeN-)4269&4:(N1bsmn|F|In1mIMallldgerat.ﬂdv)erteslcabeslmdBle-n”Qrexatl]/es

having 5-HT3 receptor antagonist activity.

European Journai of Pharmacology 146 (1988), 187-188, and Naunyn-

10  Schmiedeberg's Arch. Pharmacol. (1989) 340:403-410, describe a non
classical 5-hydroxytryptamine receptor, now designated the 5-HT4 receptor,
and that ICS 205-930, which is also a 5-HT3 receptor antagonist, acts as an
antagonist at this receptor.

15 WO 91/16045 (SmithKline and French Laboratories Limited) describes the
use of cardiac 5-HT4 receptor antagonists in the treatment of atrial
arrhythmias and stroke.

EP-A-501322 (Glaxo Group Limited) describes indole derivatives having
20 5-HT4 antagonist activity.

A class of novel, structurally distinct compounds has now been discovered,

which compounds are indole derivatives 1,2-disubstituted by alkyleneoxy, with

an azacyclic, fused azabicyclic or aminoalkyl moiety. These compounds have
25  5-HT4 receptor antagonist activity.

Accordingly, the present invention provides a compound of formula (1), or a
pharmaceutically acceptable salt thereof:

R, CO-Y-Z
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ant agoni st activity. A class of novel, structurally disti mflcﬁﬁrﬁ)@‘nds has
now been di scoveP8034mhi ch conpounds are indole derivatives

1, 2-di substituted by al kyl eneoxy, with an azacyclic, fused azabicyclic
am noal kyl noiety. These conpounds have 5-HT4 receptor antagonist activi
Accordingly, the present invention provides 2-conpound of formula (1), o
phar maceut i cal | yXds &8, 80,656g CHpheHarNR Mfelrémvmwlwdlog@n or O4 dalk§o),

cyel oal kyl A | 5A gé:?a kiRl StiRadied Vet e i b2 a4 rn%e%ﬁé §
car bon at ons; R4 and Ry are hydrogen or Cy_g alkyl;
’ R3 is hydrogen, halo, C1.g alkyl, amino, nitro or C1.g alkoxy:;
5 Ry is hydrogen, halo, C1.g alkyl or C1.g alkoxy;
Y is O or NH;
Z is of sub-formuia (a), (b) or (c):

(CHz)q

'(CHz)n‘\h/,]-/Rs
N .

Rs
10 (a)

(CH,), R;
"(CHz )n2 __ir/,(CHz)m

._(CHZ )n3 ~—N iHB
Re

(b)
15

()

wherein
20 nlis1,2,30r4;n2is0,1,2,30r4;n3is 2, 3,40r5;
qis0,1,20r3;pis0,10r2; mis0, 1 or 2;
Rs is hydrogen, C1.12 alkyl, aralky! or Rg is (CH2),-R1g wherein zis 2 or 3
and Rqq is selected from cyano, hydroxyl, C4.g alkoxy, phenoxy,
C(O)C1.g alkyl, COCgHs, -CONR{1R{2, NR1{COR{2, SOoNR{{R12
25 or NR11SO2R12 wherein Ry and R{2 are hydrogen or C1.g alkyl;
and
Rg, R7 and Rg are independently hydrogen or C4.g alkyl; and
Rg is hydrogen or C1.1q alkyl;
or a compound of formula (I} wherein the CO-Y linkage is replaced by a
30 heterocyclic bioisostere;
having 5-HT4 receptor antagonist activity.

Examples of alkyl or alky! containing groups include Cf,in&, 03, C4.Cs,Cg,
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Rl err] [d Rlerr] are hydrogen, C[err] alkyl or derr] cyclmm;gl%/igﬂ 3 0!
hydr ogery, hal o, phes4z al kyl, Cferr] cycloalkyl, amno, nitro or Cerr]

al koxy;/ R4 is hydrogen, halo, (ferr] alkyl, Cerr] cycloalkyl or C[err]

al koxyf Yis Oor NH, Zis of sub-formula (a), (b) or (c): [err] [err] (b)
whereifn nferr] is 1,2,3 or 4; n[err] is 0,1,2;3 or 4; n[err] is 2,3,4 or 5;
qis P, 1,2 or 3;Cp, Cg, g, €18/ C21 ofT1S BlaAchyd, dtraight chained or cyclic alkyl, as
appropriate. C1.4 alkyl groups include methyl, ethyl, n- and iso-propyl, n-,

iso-, sec- and tert-butyl. Cyclic alkyl includes cyclopropyl, cyclobutyi,

cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl.

5
Aryl includes phenyl and naphthy! optionally substituted by one or more
substituents selected from halo, C.g alkyl and Cq.g alkoxy.
Halo includes fluoro, chloro, bromo and iodo.
10
A suitable bioisostere for the amide or ester linkage containing Y in formula
(), is of formula (d):
H—J
/< 3
Y JU—
15

wherein

the dotted circle represents one or two double bonds in any position in the 5-
20 membered ring; H, J and | independently represent oxygen, sulphur, nitrogen

or carbon, provided that at least one of H, J and | is other than carbon; U

represents nitrogen orj‘carbon.

Suitable.exampies of (d} are as described for X, Y and Z in EP-A-328200
25 (Merck Sharp & Dohme Ltd.), such as an oxadiazole moiety.

X is often O.
Values for A include -CH2-(CHo)-CHa- wherein ris 0, 1 or 2; -CHo-CH=CH-;
30 -C{CHg3)=CH- orwhen Xis CH or N, A may be -(CH2)2-CH= or -CH=CH-CH-=.

Other examples of A are as described in the examples hereinafter.

R1 and Ro are often hydrogen or R{ and Ro are gem-dimethyl.

35 riso Thls Sheet Has Been Repl
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Rlerr] is hydrogen, C[err] alkyl, aralkyl or Rerr] is PCT/GBSE
(CHerr])[err]-R PB0O34mherein z is 2 or 3 and R err] is selected from
cyano, hydroxyl, C[err] al koxy, phenoxy, C(O Cerr] alkyl, COCJerr]H err},
-CONR[err]Rerr], NRerr]CORerr], SOerr]NRerr]R err] or
NRerr]SJerr]Rerr] wherein Rerr] and Rlerr}-are hydrogen, (Jerr] alkyl
or CJerr] cycloalkyl; Rerr], Rerr] and R err] are independently hydrogen,
Cerr] alkyl or r: 7 Cerr] alkyl or
Cerr] cycloal kyl; 'é r{fﬁﬂbﬁf‘w&@gﬁ%?%k gﬁgﬁﬁgﬁ'ﬁgﬁ; (a) indicates the
Rlerr] group is absent when the -(CH err])[err]l1 - group is directly

attached to the ni{tigggggr&i y Oy g@acycle; or a conpound of formula (1)
wherein the Y linkage 1s replaced by a heterocyclic bioisostere of

formula (d):
When Z is of sub-formula (a), nlis preferably 2, 3 or 4 when the azacycle is

attached at the nitrogen atom and n! is preferably 1 when the azacycle is
attached at a carbon atom, such as the 4-position when q is 2.

10 When Z is of sub-formula (b), n2 is preferably such that the number of carbon
atoms between the ester or amide linkage is from 2 to 4 carbon atoms.

Suitable values forpand mincludep=m=1;p=0,m=1,p=1, m=2,

p=2,m=1.
15
When Z is of sub-formula (c), n3 is preferably 2, 3 or 4.
Rg and R1g are preferably both alkyl, especially one of Rg and Ryg is C4 or
larger alkyl.
20
Specific values of Z of particular interest are as follows:
N Bu
N0
(if)
NN\
(iii)
25
n o
_~_-NMe Bu (iv)

\/CO v
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[err]
positio
oxygen,

| sg- propyl, n-

cyfl opropyl, cyclobutyl, cycl op
cycl ooctyl. Aryl

in the
sul phur,
| is ofher than carbon; U represents nitrogen or camp@mﬁgs\@wgk
recept/or antagoni st activity. Exanples of alkyl or al m
inclyde Cerr], (Jerr], CJerr], Jerr], C[err] d er ltﬂm
derfl, derr],
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' éoggfrbered ring; H J and | independentl?gﬁggﬁtv grg'5 06
% rog
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e
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Cerr] or C[err] br anched stralght
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or nore substituents
/_CO (vii)

10

15

20

25

30

The invention also provides novel compounds within formula (1) with side
chains (i), (i), (iii), (iv), (v), (vi) or (vii). In a further aspect, the piperidine ring
in (i), (i) or (iii) may be replaced by pyrrolidinyl or azetidinyl, and/or the
N-substituent in (i) or (ii) may be replaced by C3 or larger alkyl or optionally
substituted benzyl.

In an aiternative aspect, the N-substituent in formula (i) or (ii) may be
repiaced by (CHg)nF!4 as defined in formula (1) and in relation to the specific
examples of EP-A-501322.

The pharmaceutically acceptable salts of the compounds of the formula (1)
include acid addition salts with conventional acids such as hydrochloric,
hydrobromic, boric, phosphoric, sulphuric acids and pharmaceutically
acceptable organic acids such as acetic, tartaric, maleic, citric, succinic,
benzoic, ascorbic, methanesulphonic, a-keto glutaric, a-glycerophosphoric,
and glucose-1-phosphoric acids.

Exampies of pharmaceutically acceptable salts include quaternary derivatives
of the compounds of formula (!) such as the compounds quaternised by
compounds Rx-T wherein Ry is C1.g alkyl, phenyl-C1_g alky! or Cs.7
cycloaikyl, and T is a radical corresponding to an anion of an acid. Suitable
examples of Ry include methyl, ethyl and n- and iso-propyl; and benzyl and
phenethyl. Suitable examples of T include halide such as chloride, bromide
and iodide.

Examples of pharmaceutically acceptable salts also include internal salts such
as N-oxides.

The compounds of the formula (1), their pharmaceun@ﬂy gc Ea
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sel ected fromhalo, ([err] alkyl and (Jerr] al koxy. Halo |rpc]lﬂa§ ﬂl}lo/
chl oro, brono andppogg7 Suitable exanples of (d) are as described for

and Z in EP-A-328200 (Merck Sharp & Dohnme Ltd.), such as an oxadi azol e
noiety. X is often O Values for Ainclude -CHerr]-(CHerr])[err]-CHerr\-
whereinr is 0, 1 or 2; -CHerr]-CH=CH; -C-@8)=CH or when X is CHor N,

Gere e Lo B e e s R A
in e e e

or Rlerr] and R cFPEEL S commARBat s Loba el tererbiseraindeiareen .

hydr ogen.

It will also be realised that the (CH2)n2 moiety in compounds of formula (1)
5 wherein Zis (b), may adopt an « or B or configuration with respect to the
fused azabicyclic moiety.

The compounds of formula (I) may be prepared by conventional coupling of
the indole moiety with Z. Suitable methods are as described in GB 2125398A
10 (Sandoz Limited), GB 1593146A and EP-A-36269 (Beecham Group p.l.c.),
EP-A-429984 (Nisshin Flour Milling Co.) and EP-A-328200 (Merck Sham &
Dohme Limited). Reference is also made to EP-A-501322 (Glaxo Group
Limited). it will be appreciated that the (CH2)~O containing ring or Ra/Rq
introduction/modification may be carried out before or after coupling.
15
Aza(bi)cyclic side chain intermediates are known compounds or may be
prepared according to the methods described in PCT/GB92/01519 and
/01612 (SmithKline Beecham p.l.c.).

20  The compounds of the present invention are 5-HT4 receptor antagonists and
it is thus believed may generally be used in the treatment or prophylaxis of
gastrointestinal disorders, cardiovascular disorders and CNS disorders.

They are of potential interest in the treatment of irritable bowel syndrome

25  (IBS), in particular the diarrhoea aspects of IBS, i.e., these compounds block
the ability of 5-HT to stimulate gut motility via activation of enteric neurones.
In animal models of IBS, this can be conveniently measured as a reduction of
the rate of defaecation. They are also of potential use in the treatment of
urinary incontinence which is often associated with IBS.

30
They may also be of potential use in other gastrointestinal disorders, such as
those associated with upper gut motility, and as antiemetics. In particular,
they are of potential use in the treatment of the nausea and gastric symptoms
of gastro-oesophageal reflux disease and dyspepsia. Antiemetic activity is

35 determined in known animal models of cytotoxic-agent/radiation induced
emesis.

Specific cardlac 5-HT4 receptor antagonists which pre eh{atmaf HbrlRRiGHEN
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-4 - RA{s preferably hydrogen or hal o, such as fluoro. efle I
or NH. en Z isp{?)é 4S}Jb-forrmla (a), n[err] is preferably !;F/ga 9 3a,bm3/égq', 06
a

the azdcycle is ached at the nitrogen atomand n[err] is preferably 1
when the azacycle is attached at a carbon atom such as the 4-position when
q% s ¢. Wen Z is of sub-fornmula (b), n[erclydis preferably such that the
of carbonagd Gigr Y“éﬁﬂwhﬁﬁaéaéé%{c:a{?éd W”EhgseH‘T' \%ﬁ@%li& bBrngb&eH%

carbpn atons. Suitabl e values R
= 1/ m =2, p =2,refEce opEareNCe; of SHPO gtﬁﬁﬁqbﬁn‘iﬂaﬁ"@é‘)‘”%@ N§Uﬁ'}¥@ferably 2,3

. Rlerr] andsifmiedbbafgs Richl Phakhacdlod4p, &1yd22, asrreprépriate anenaiftest er 1]
Rerr] is C[er r] ds)r | ar ger

5

It is believed that platelet-derived 5-HT induces atrial arrhythmias which
encourage atrial fibrillation and atrial disorders are associated with
symptomatic cerebral and sytemic embolism. Cerebral embolism is the most
common cause of ischaemic stroke and the heart the most common source of

10 embolic material. Of particular concern is the frequency of embolism
associated with atrial fibriliation.

Anxiolytic activity is likely to be effected via the hippocampus (Dumuis et al
1988, Mol Pharmacol., 34, 880-887). Activity may be demonstrated in
15 standard animal models, the social interaction test and the X-maze test.

Migraine sufferers often undergo situations of anxiety and emotional stress
that precede the appearance of headache (Sachs, 1985, Migraine, Pan
Books, London). It has also been observed that during and within 48 hours of
20 a migraine attack, cyclic AMP levels are considerably increased in the
cerebrospinal fluid (Welch et al., 1976, Headache 16, 160-167). itis believed
that a migraine, including the prodomal phase and the associated increased
levels of cyclic AMP are related to stimulation of 5-HT4 receptors, and hence
that administration of a 5-HT4 antagonist is of potential benefit in relieving a
25 migraine attack.

The invention also provides a pharmaceutical composition comprising a
compound of formula (), or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.

30
Such compositions are prepared by admixture and are usually adapted for
enteral such as oral, nasal or rectal, or parenteral administration, and as such
may be in the form of tablets, capsules, oral liquid preparations, powders,
granules, lozenges, reconstitutable powders, nasal sprays, suppositories,

35 injectable and infusable solutions or suspensions. Sublingual or transdermal
administration is also envisaged. Orally administrable compositions are
preferred, since they are more convenient for general use.
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al kyl . Specific values of Z of particular interest are as fpcﬁf/cﬁg:g[ier/\rq
[err] The inventipag3afso provides novel conpounds within formula (1) w t(h
side chains (i), (ii), (iii), (iv), (v), (vi) or (vii). In a further
aspect, the piperidine ring in (i), (ii) or (iii) my be replaced by \
pyrrolidinyl or azetidinyl, and/or the N-sub8tituent in (i) or (ii) may be\
repl aced by ( er mabkts kad @gpsméé%r oedl aurhinatibl ase!Dsdallyyiregemtedry b.unitn an\

alternative aspe t he, N-substi t uent r .
Ceplaced by (o EPeR P yReB Ry aEngl Brbiefl? fisrias Breing 4ot M8 o1 on \
to the specific dilaeqsaabletting agents, lubricants, disintegrants, colourants, flavourings, \
and wetting agents. The tablets may be coated according to well known
5 methods in the an, for example with an enteric coating.

Suitable fillers for use include cellulose, mannitol, lactose and other similar
agents. Suitable disintegrants include starch, polyvinylpolypyrrolidone and
starch derivatives such as sodium starch glycollate. Suitable lubricants

10 include, for example, magnesium stearate.

Suitable pharmaceutically acceptable wetting agents include sodium lauryi
sulphate. Oral liquid preparations may be in the form of, for example,
aqueous or oily suspensions, solutions, emulsions, syrups, or elixirs, or may

15 be presented as a dry product for reconstitution with water or other suitable
vehicle before use. Such liquid preparations may contain conventional
additives such as suspending agents, for example sorbitol, syrup, methyl
cellulose, gelatin, hydroxyethylicellulose, carboxymethylcellulose, aluminium
stearate gel or hydrogenated edible fats, emulsifying agents, for example

20 lecithin, sorbitan monooleate, or acacia; non-aqueous vehicles (which may
include edible oils), for example, almond ail, fractionated coconut oil, oily
esters such as esters of glycerine, propylene glycol, or ethyl alcohol;
preservatives, for example methyl or propy! p-hydroxybenzoate or sorbic acid,
and if desired conventional flavouring or colouring agents.

25
Oral liquid preparations are usually in the form of aqueous or oily
suspensions, solutions, emuisions, syrups, or elixirs or are presented as a dry
product for reconstitution with water or other suitable vehicle before use.
Such liquid preparations may contain conventional additives such as

30 suspending agents, emulsifying agents, non-aqueous vehicles (which may
include edible oils), preservatives, and flavouring or colouring agents.

The oral compositions may be prepared by conventional methods of blending,
filling or tabletting. Repeated blending operations may be used to distribute

35 the active agent throughout those compositions employing large quantities of
fillers. Such operations are, of course, conventional in the art.
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EP- A- 5017 22 The phar maceutically acceptable salts of the Eﬂﬁagng é}o/ [} Ues U
formul a i ncl gdgqpgi d addition salts with conventional acids such as
or| c, hydro%rom c, boric, phosphoric, sulphuric acids and
phar mageut | cal | y accept abI e organi c acids such as acetic, tartaric, naleic,
, succinic, benzoic, ascorbic, nethanegul phonic, a-keto glutaric,

[err]fal ycer0phosehaaaeﬁterambradn%&ﬁsn h&@gﬁﬁ%éé%ﬁr@ % p fﬂalcﬁfhté?ﬁmﬁ
phar fraceutically acce ge&esa ts inclu uat er ng er| tives of the
conglounds of for ﬁﬂmBog‘; okt I‘P'S§e'ithfé"ed’6‘ﬁﬁcﬁji¥‘?o%5@tﬁ' ¥hHE!8 e d NGy CORRBENds

I r] I-l|<- }/\,her e:j ndépendihg oa thE eehitleadnthe qoheentratidrecah bl dither susgdneled]or
St obl o examp cSissivEe: PRk SREESE AN Mtoidly et byRlisifd iy 1
and benzyl and phempouyd in Suehialel anc:filtemsterdising beforechlintpintabisdéable ofal as
chl oride, brom d P%Bﬂ é’rﬁg@ahngﬁméﬁ?ag%uglpaégﬁggr% sﬁéﬁ |a¥> LoegPt able salts

al so include inte
anaesthetic, presetvatives and buffering agents are also dissolved in the

vehicle. To enhance the stability, the compasition can be frozen after filling
into the vial and the water removed under vacuum.
10
Parenteral suspensions are prepared in substantially the same manner
except that the compound is suspended in the vehicle instead of being
dissolved and sterilised by exposure of ethylene oxide before suspending in
the sterile vehicle. Advantageously, a surfactant or wetting agent is included
15 in the composition to facilitate uniform distribution of the compound of the
invention.

The invention further pravides a method of treatment of irritable bowel
syhd_rome, gastro-oesophagal reflux disease, dyspepsia, atrial arrhythmias
20 and stroke, anxiety and/or migraine in mammals, such as humans, which
comprises the administration of an effective amount of a compound of the
formula (1) or a pharmaceutically acceptable salt thereof. |n particular, the
method comprises treatment of IBS or atrial arrhythmias and stroke.

25 An amount effective to treat the disorders hereinbefore described depends on
the relative efficacies of the compounds of the invention, the nature and
severity of the disorder being treated and the weight of the mammal.
However, a unit dose for a 70 kg adult will normally contain 0.05 to 1000 mg
for example 0.5 to 500 mg, of the compound of the invention. Unit doses may

30 be administered once or more than once a day, for example, 2, 3or 4 times a
day, more usually 1 to 3 times a day, that is in the range of approximately
0.0001 to 50 mg/kg/day, more usually 0.0002 to 25 mg/kg/day.

No adverse toxicologicat effects are indicated within the aforementioned
35 dosage ranges.
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N-oxi des. The conpounds of the formula (1), their pharmacePET£BB 93 /
accept abl e sal t spa@a4wc! udi ng quaternary derivatives and N-oxides) may akso
form pharmaceutically acceptabl e sol vates, such as hydrates, which are

i ncl uded wherever a conpound of formula (1) or a salt thereof is herein
referred to. 6 It wll also be realised-tpat the (CHerr])n[err] noiet

i n conpounds of Tid Mvedtiéh hisé[FoeidBs 4 doPnddind dTRyrmAAQRN cr@d dreiracetidan ' |

or configuration_w tlfl rIeSEE t to 'the fused %i.abi;@‘/rcl iLc.miety. The

conpounds of for#eRtqqly s @‘%@%Péfﬁ? 83 3\ RUYR M EPaIY s‘&?ﬁi%l'qenéf' of the
particular for use as a 5-HT4 receptor antagonist in the treatment of the
disorders hereinbefore described.

The invention also provides the use of a compound of formula (l) in the
manufacture of a medicament for use as a 5-HT4 receptor antagonist in the
treatment of the disorders hereinbefore described.

10  The following Examples illustrate the preparation of compounds of formula (l);
the following Descriptions illustrate the preparation of intermediates.
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~indol e {ety with Z. Suitable methods are as described in ﬁﬁ???
(Sandoz finmited), @ 93146A and EP- A- 36269 (Beecham G ouf 93/70050¢
EP- A- 428984 (N ssﬁ h Flour MIling Co.) and EP-A-328200 (Merck Sharp &

Limtgd). It will be appreciated that the (gflﬁgrr])[err]-o containing ring

err]/Rerr] introduction/nodificatiog _may . be carried out before or

r coupling. Aza(bi)cyclic side chain i ates are known conpounds

y be prepared according to the nethods described in PCT/ G892/ 01519 and
612 (Sm thKline Beechamp.l.c.). The conpounds of the present invention

are 5-HT[err] receptor antagonists and it is thus believed my generally be
used in the treatnent or pridphylRgisTof gBgtroRat esXinalY di sé& ders,

cardi ovascul ar5 di sorders and CNS di sorders. They are of potential interest

in the treatnment of irritable bowel syndrone (IBS), in

E1 H H 1 H H 0O 0
E2 H H 1 H H 0 0] (vi)
10
E3 H H 1 H H O NH (i
E4 H H 1 H H 0 0 (iii)
15 ES H H 1 H H 0 NH (i)
E6 H H 0 H H 0 0
E7 3-(CHg)s 1 H H 0 0 ()]
20
ES H H 1 H H s o
E9 H H 2 H H 0 0
25 E10 H H 1 H H CHy O ()
E11 H H 0 H H CHo O (i)
E12 H H 2 H H CHs O ()
30
E13 H H 0 H H CHy NH (i
E14 H H 0 H H O NH ()
35 E1I5 H H 1 H H 0 o Bzppm
E16 H H 1 H H SO [@r—f—
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particul ar the diarrhoea aspects of IBS, i.e., these conp nﬁﬁalad§ f
ability of 5- HT dgpaqtsimulate gut notility via activation of enteric
neurones. I n animl nodels of IBS, this can be conveniently nmeasured as
reduction of the rate of defaecation. They are also of potential use in t
treatnment of urinary incontinence which is 0of2en associated with IBS. They
may al so be of potential use in other gastrointestinal disorders, such as
t hose associated with upper gut notilit an S antienetics. In
particular, they are of potential use i%%@gts?‘\é’é\%)rent of the nausea and
gastric synptons of gastro- oesophageal reflux disease and dyspepsi a.
Antienetic activity is determ ned in known ani mal nodel s of

cyt ot oxi c-agent/radi ati on induced enesis. Specific cardiac 5-HT[err]
receptor antaBonists whi chRarevBat afri al Rgi brRgl atXon dhd other atri al
arrhythm as associated with 5-HT, would al so be expected to reduce
occurrence of stroke (see A J. Kaumann 1990, Naunyn- Schm edeberg's Arch.
Phar macol . 342,

E17 - A — H H CH O ()
10 E18 - T — H H CH 0 ()

E19 H H 1 H H S NH ()

E20 H H 1 H H O NH Bzppm
15

E21 H H 1 H H O NH ppm

E22 H H 1 H H O NH NCgHygppm
20 E23 H H 1 H H O NH (i

E24 H H 1 H H 0 NH Etppm

E25 H H 1 H H O NH MeSOoaEtppm
25

E26 H H 1 H H O NH (v

E27 H H 1 8F H O 0 ()
30 E28 H H 1 8F H O NH (i

E29 H H 1 H H NMe O (i)
35

—

el
3 0 i
e ne e ey,
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for appropriate aninal test nethod). 70t s
-deri Ve§’3§ ali?_ i nduces atrial arrhythm as which erﬁﬂ/@yi ?faﬂﬂ] 5 UB
fibrill/ation an B di sorders are associated with synptonmatic cerebral

and sytem c enbolism CErebraI enbolismis the nost common cause of

i schgfm c stroke and the heart the npst canpn source of embolic material.

fibfillation. Anxiolytic activity is likely to be effected via the

ocampus (Durmuis et al 1988, Ml PExampjes(cons), 880-887). Activity may
be/ denonstrated in standard ani mal nodels, the social interaction test and
t he X-maze test.

5 Rt Ro r R3 Rg X Y V4

E30 - m - H H S8 0
10 E31 H H 0 H H S 0

E32 - 9% — H H s 0 0

E33 - A — H H N O )
15

E34 H H 0 H H S NH )

E35 - ® - H H S NH ()
20 E36 H H 1 H H NH O ()

E37 H H 0 H H O O

E38 H H 2 H H O NH ()
25

E39 H H T H H N O

E40 H H 0 H H S 0O ()
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M graine sufferers often undergo situations of anxiety {gT tQ(F);t g ess
that precede the pig ggr ance of headache (Sachs, 1985, M grai ne an
London). It has also been observed that during and within 48 hours of a
m grai ne attack, cyclic AWP |l evels are considerably increased in the
cerebrospinal fluid (Wlch et al., 1976, Heagkche 16, 160-167). It is
believed that a mgraine, including the prodomal phase and the associ ated
i ncreased levels of cyclic AWMP are relgq( ed to é: | ation of 5-HT4
receptors, and hence that adm nistrati werr] ant agoni st i s of
potential benefit in relieving a mgraine attack The invention al so
provi des a pharmaceutical conposition conprising a conpound of formula (1),
or a pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptabl e cabrier. Such c&yposRgi ont ar eRgr epBAed %y adhixtde and are
usual | y adapted for enteral such as oral, nasal or rectal, or parenteral
adnmi nistration, and as such may be in the form of

E41 H H 0 H H S NH  (vi)
10 E42 - ? H H S 0 (vi)
E43 -- © - H H S NH  (vi)
E44 H H 1 H H S 0 (vi)
15
E45 - I - H H NH NH (i)
E46 H H 1 H H N NH (i)
20
A - AR{Rgis -(CHgp)o-CH= Bz - benzyl
25
I' - AR4Rspis -CH=CH-CH= ppm - 4-piperidylmethyl
r© - AR{Rais -C(CH3)=CH- aEt - aminoethy!

30 ® - ARqRpis-CH=CH-

A - AR1Rzis -C(CHg3)=CH-C(CH3)= -
T ( 3) ( 3) et Has BeenReplaced
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t abl et@,/ | es, | liquid tions, powders, | ,
abl e capsul es, ora i quid preparations, powders Ig:]?ggl@ggrz]gngeﬂssnﬁ

reconstytutable g5 s, nasal sprays, suppositories,

e sol utionS or suspensions. Sublingual or transdermal

adm nitration is also envisaged. Orally adm ni strable conpositions are

prefefred, since they are nore conveni ent f@g.general use. Tablets and

capsyfl es for ora gﬁﬁﬁ gstration are usually presented in a unit dose, and
[ [ exci pi ents such as binding agents, fillers, diluents,

tabf etting agents, lubricants, disintegrants, colourants, flavourings, and

wefting agents. (ﬁhﬂehﬂhlﬁbibéfﬁw:ﬁﬁetﬁQﬁbeﬂdﬂﬁ@%-Qm 3]@xa@ido[3mhmbhods
the art, for gé_ gﬁl e V}II{ Eﬁn enteric coating. uitable fillers for use

cl ude cellul os ¥igte (Bldct ose and other sinilar agents. Suitable

di si nt egrant i ncl ude star ch pol yvi nyl pol ypyrrol i done and starch

derivatives a) A suspension of indole-3-carboxylic acid (500mg, 0.003 mole) in
dichloromethane (50 ml) was treated with oxalyl chioride (0.635g, 0.005 mole)
and two drops of dimethyliormamide. The mixture was stirred at room
temperature for one and a half hours then the solvent was remaved in vacuo

10 to leave the acid chloride.

A solution of 1-butyl-4-piperidinemethanal, D6, (513 mg, 0.003 mole) in dry
THF (10 ml) under an atmosphere of nitrogen, was cooled in an ice bath. n-
Butyllithium (1.88 ml of 1.6M solution in hexane, 0.003 mole) was added

15 dropwise and the resulting solution stirred at 09C for 15 minutes.

The acid chloride was dissolved in dry THF (20 ml) and the solution added
dropwise to the solution of the lithium alkoxide at 0°C.

20 The reaction mixture was allowed to warm to rocom temperature and was
stirred for 3 hours. The solvent was removed in vacuo and the residue
partitioned between chioroform and water. The chloroform was separated,
washed several times with water, dried and concentrated to give (1-butyl-4-
piperidyl)methyl-1H-indole-3-carboxylate as a pale brown gum.

25
TH NMR (250 MHz) CDClj;

5:9.90 (br s, 1H), 8.10-8.18 (m, 1H), 7.78 (d, 1H), 7.37-7.46 (m, 1H), 7.16-
7.28 (m, 2H), 4.19 (d, 2H), 3.05-3.15 (br d, 2H), 2.40-2.49 (m, 2H), 0.90 (¢,
30  3H), 1.20-2.18 (m, 11H).

b) A suspension of N-chlorosuccinimide (57mg, 0.48 mmole) in
chloroform (2ml) was treated with a solution of (1-Nbutyl-4-piperidyl)methy!
indole-3-carboxylate (100mg, 0.32 mmole) in chloroform (2mi) and the

35 mixture stirred at room temperature for 2h. The pale yellow solution was
treated with 3-bromo-1-propanol (0.03mi, 0.32 mmole), stirred at room
temperature for 16 h; then basified with 10% Nagcwmgwanﬁ EXfra
with chioroform. The extract was dried and concentrated td’fé@gﬁjyeﬁow

Y e b
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-8 - such as sodium starch giycollate. Suitable lubricants PBI/BBeg 5 ;
exanpl e, magnesi uRB8844Arate. Suitable pharnmaceutically acceptable wettil
agents include sodiumlauryl sulphate. Oral liquid preparations nmay be i
the formof, for exanple, aqueous or oily suspensions, solutions,

enul sions, syrups, or elixirs, or may be predénted as a dry product for
reconstitution w gémwahioh was disbelved iri acétbee \(@&rhl) ctreatbe fwitheanhyeroupdtabsigmi

preparations may e%baa@ (asaeﬁgeb'g%%h@dﬁmd gftﬁﬁecfzrﬂ%oﬁﬁeﬁ%?%?é R R9ENT S,

for exanpl e sorbi

hydr oxyet hyl cel | uhﬁ@" éﬁwaw#@tqu@éﬂm dagC O@lmwtmnmctegsacae@wgmtmm

hydrogenat ed edi bhgeth! SThecdhtt=fot WdistticdiiiY SondedfraftBNeavd £Srdvh Bil, which
sorbitan monog eaf was cﬁlton?gtggraphegop rs? gn s?xca gel eluting with chloroform/methanol
(97:3), then on basic alumina eluting with ethyl acetate to give a colourless oil.
This was crystallised from ether/pentane to afford the title compound (E1) as

& white solid (11mg) mp 117-1190C.
10 THNMR (CDCl3)

8:7.97 (d,1H), 7.10-7.30 (m,3H), 4.55 (t,2H), 4.20 (d,2H), 4.11 (t,2H), 2.90-
3.03 (m,2H), 2.25-2.40 (m,4H), 1.75-2.00 (m,5H), 1.22-1.55 (m,6H), 0.91

(t,3H)
* S (El) M+ 370 This Sheet Has Been Replac
TS
Example 2
20

eg-Quinolizidin-2-ylmethyl-3,4-dihydro-2H-[1,3]oxazino[3,2-ajindole-10-
carboxylate (E2)

a) eg-2-Hydroxymethylquinolizidine (N.J. Leonard et al., J. Org. Chem.,

25 1957, 22, 1445) was reacted with indole-3-carboxylic acid chloride using the
method described in Example 1a to afford eg-quinolizidin-2-ylmethyi 1-H-
indole-3-carboxylate mp 154-1570C.

TH NMR (CDCl3)

30
8 :9.40 (br.s,1H), 8.10-8.20 (m,1H), 7.87 (d,1H), 7.35-7.45 (m,1H), 7.20-7.30
(m,2H), 4.20 (d,2H), 2.80-2.97 (m,2H), 1.43-2.20 (m,11H), 1.10-1.40 (m,3H).

b) eq-Quinolizidin-2-yimethy! 1H-indole-3-carboxylate was treated initially

35 with N-chlorosuccinimide (1.5 equivalents) for 2h, then with 3-bromo-1-
propanol (2 equivalents) for 16h, followed by anhydrous potassium carbonate
in acetone, using the method described in Example 1. The crude product

was purified using the same chromatography condmohs 1485 ﬁ’rExa mﬁis hfagg !
Lmﬁ lL Pi 3!‘;“ )

e



vehi cl e§7(whi ch may include edible oils), for exanple, RCTSGB 83,/ 005086
fracti ogated coqegagaoil, oily esters such as esters of glycerine,

propyl ene glycol, or ethyl alcohol; preservatives, for exanple nethyl or
pEopyl/ p- hydr oxybenzoate or sorbic acid, and if desired conventi onal
f[@vofri ng or colouring agents. Oral Ilqurd17preparat|ons are usually in the
f orm/of aqueous adfordnlhat:thmempem@as asolauriess sil (2tfa).sThissyassyonyestedas its

r suitable

nén- agueous vehi

fl avouring or_colourin
convent i onal et hods of bl ending,

S OF 2 PERRGRNGHe SRl XnREHE ol PLobERENRS 1 bAegaCH [ water or

ore use I'ons may contain

ventional additives such as suspendi ng agents, enuIS|fy|ng agents,

mw@g@mgagmﬁﬁbﬁg%de edible oils), preservatives, and

agent's ral conpositions may be prepared by
filling or tabletting. Repeated bl ending

operations may bg 105851(dr®, TS 71850t 1M heza(@nmemyemzot(hwughnsn (tdse
composi tions enpj qyl ({‘é’Hi ¥ (R 35.8 33 St ' 583 120 aRR S 3b!PES

10

15

20

25

30

35

(m,2H), 2.00-2.15 (m,1H), 1.35-1.95 (m,10H).

Exampie 3

N-{(1-"Buty!-4-piperidyl)methyl]-3,4-dihydro-2H-[1,3]oxazino{3,2-
a]indole-1 0-carboxamide (E3)

Method 1:- A stirred-solution of N-chlorosuccinimide (57 mg, 0.48 mmole) in
chioroform (3 mi) was treated with a solution of N-{(1-butyl-4-
piperidyl)methyl] indole-3-carboxamide, D1, (100 mg, 0.32 mmole) in
chloroform (8 mi) and kept at room temperature for 2h, then treated with 3-
bromo-1-propanol (0.03 ml, 0.32 mmole). After stirring for 16h, more 3-
bromo-1-propanol (0.03 ml, 0.32 mmole) was added. The mixture was stirred
at room temperature for a further 3h, then treated with excess 10% NasCO3
solution and extracted with chloroform. The extract was dried (NapSQOy4) and
concentrated in vacuo to leave a yellow oil, which was dissolved in acetone
(10 ml), treated with anhydrous potassium carbonate (130 mg, 0.96 mmole)
and stirred at room temperature for 16h. The mixture was concentrated in
vacuo, the residue treated with 10% NasCO3 solution (10 ml) and extracted
with chloroform. The extract was dried (NapSOy4) and concentrated in vacuo
to leave a yellow oil, which was chromatographed, initially on silica gel eluting
with chioroform/methanol (19:1), then on basic alumina eluting with ethyl
acetate. The colourless oil obtained crystallised from ether to afford the title
compound (E3) as a white sofid (20 mg, 17%) mp 110-113°C.

TH NMR (CDCl3)
8: 8.34 (d,1H), 7.05-7.30 (m,3H), 6.55 (t,1H), 4.53 (t,2H), 4.10 (t,2H), 3.33

(t,2H), 2.90-3.05 (m,2H), 2.25-2.45 (m,4H), 1.90-2.25 (m,2H), 1.20-1.85
(m,9H), 0.92 (t,3H).

P
i
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are, of course, conventional in the art. - 9 - For péﬂgﬁﬁﬁseﬁ 3 / U
adm ni stration, gdgaug unit dose forns are prepared containing a conpou of
the present invention and a sterile vehicle. The conpound, dependi ng on\the
vehi cl e and the concentration, can be either suspended or dissol ved.
Paranteral solutions are normally prepared 18- di ssol ving the conmpound in
vehicle and filter sterilising before filling into a suitable vial or

anpoul e and sealr{\iégg %ﬂvg ageously, adjuvants such as a | ocal anaesthetic
preservatives a Gf)f 2 0agents are al so dissolved in the vehicle. To

enhance the stability, the conposition can be frozen after filling into the
vial and the walgly eV eq RS s \SBEHYBN of N-{(1-Nbutyl-4-piperidyhmethyl] incole-3-
5 carboxamide (D1, 120g, 0.38 mole) in chioroform (2 L) under nitrogen at room
temperature was treated with freshly distilled 3-bromo-1-propancl (68 ml, 0.77
mole) followed by the portionwise addition of dry N-chlorosuccinimide (55g,
0.42 mole) over 5 minutes. The resulting yellow solution was stirred for 2.5h,
then treated with 1M HCl in ether (15 ml, 0.015 moie). A moderate exotherm
10  occurred and the reaction colour changed to orange. After a further 2h the
mixture was treated with 10% NapCO3 solution (700 ml) and the chloroform
layer separated, dried (NapSQO4) and concentrated in vacuo to leave a thick
red ail. This was treated with acetone (1.5 L) and anhydrous potassium
carbonate (130g, 0.95 mole), then stirred at room temperature for 18h. The
15 reaction mixture was concentrated in vacuo and the residue treated with
water (1 L) and extracted with ethyl acetate (1 L). On standing a solid began
crystallising from the ethyl acetate extract. After 2h at 8CC this was filtered off
and dried to afford 51.7g of the title compound (E3) as a beige solid. The
mother liquors were extracted with 1M HCI acid (800 ml), the acid extract then
20 Dbasified with KoCO3 and extracted with chloroform (2 x 700 ml). The
combined chloroform extracts were dried (NapSQy), concentrated in vacuo
and the residue chromatographed on silica gel eluting with
chioroform/methanol (96:4). A yellow oil was obtained which upon trituration
with ether gave a further 21.3g of title compound (E3) as a white solid.
25 Conversion to the hydrochloride salt and recrystallisation from ethanol/60-80
petrol gave a white solid mp 254-256 °C dec.

HC! salt - TH NMR (D20)
30  5:7.90 (d,1H), 6.88-7.20 (m,3H), 4.35 (br t,2H), 3.70 (br t,2H), 3.40 (br d,2H),

3.20 (br d,2H), 2.9 (br t,2H), 2.65(br t,2H), 2.12 (br t,2H), 1.20-1.90 (m,8H),
0.87 (t,3H).

This Sheet Has Been R
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Par ent é’
t hat t he

| suspensions are prepared in substantially thePﬁrfGMEe/ ﬁ)ﬂ:&)ﬂ 8

conpounpgasgsuspended in the vehicle instead of being dissol ved
and sterilised by exposure of ethylene oxide before suspending in the
sterilg vehicle. Advantageously, a surfactant or wetting agent is included
in thg conposition to facilitate uniform di$9ribution of the conmpound of
the i/nvention. Thiemenamnalysis ehtained wawas tallowa: net hod of treat ment of
ifabl e bowel syndrome, gastro-oesophagal reflux di sease, dyspepsia,
atrfal arrhythm as and stroke, anxie and/or mgraine in m | s, such as
hugans, whi ch conprises the adninist&éﬁﬂ@h of an effecti&@“&ﬂgﬁnt of a
ound of the fornmula (1) or a pharmaceutically acceptable salt thereof.

I A particular, t hod conpri ses tment of |BS or yt hm as
and stroke. An éﬁ%ﬁﬂﬁ effective to t&g t he di sorders h reﬁﬁbéﬁ%ﬁ%

descri bed dependdydnegehe rel ati ve ef f 7&8ci es of the conpoditly of7.The

I nvention, the nﬂ&H@%nand severity oqokgp 10.35, 10.36

5 Exampled

2-(1-Piperidyl)ethy! 3,4-dihydro-2H-[1,3]oxazino[3,2-aJindole-10-
carboxylate (E4)

10 a) 1-Piperidineethanol was reacted with 1H-indole-3-carboxylic acid
chloride using the method described in Example 1a to afford 2-(1-
piperidyl)ethy! 1H-indole-3-carboxylate.

TH NMR (CDCl3)

15
3:9.6 (br.s, 1H), 8.03-8.12 (m, 1H), 7.73 (d, 1H), 7.30-7.40 (m,1H), 7.13-7.25
(m, 2H), 4.48 (1, 2H), 2.82 (t, 2H), 2.50-2.65 (m, 4H), 1.35-1.70 (m, 6H).

b) 2-(1-Piperidyl)ethy! 1H-indole-3-carboxylate was treated initially with N-
20 chlorosuccinimide (1.5 equivalents} for 2h, then with 3-bromo-1-propanol (3

equivalents) for 21h, followed by anhydrous potassium carbonate in acetone,

using the method described in Example 1b. The crude product was purified

using the same chromatography conditions as in Example 1b to afford the title

compound (E4) as a pale yellow oil (15%). This was converted to its oxalate
25 salt and crystallised from acetone mp 174-177°C.

Free base: TH NMR (CDClg)

5: 8.02 (d, 1H), 7.07-7.30 {m,3H), 4.40-4.55 (m, 4H), 4.08 (t, 2H), 2.78 (1, 2H),
30 2.45-2.65 (m, 4H), 2.25-2.38 (m, 2H), 1.54-1.66 (m, 4H), 1.35-1.50 (m, 2H).

S (Cl) MH+ 329. oy
;s i "3 & é:s. ?* ‘,
4‘. oy 7 /.;\ ‘;:3 x“{:)V
('”'*:-v«---m. - :N ﬁr"
Example 5 W
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di sorder being treated and the wei ght of the manmal . HOWER/ETIGB Erst/
for a 70 kg adul P36B#Y normally contain 0.05 to 1000 ng for exanple O.
500 ng, of the conpound of the invention. Unit doses nmay be adm nistere
once or nore than once a day, for exanple, 2, 3 or 4 tinmes a day, nore
usually 1 to 3 times a day, that is in the-28nge of approxi mately 0.0001
50 ng/ kg/ day, nore usually 0.0002 to 25 ng/ kg/day. No adverse toxicol ogic

0 . m Iy .
Cnvent s on al so- o dsairerdyeiy o P BRARF SRR RRndole O, |

acceptabl e salt cRehexgmider(E9se. as an active therapeutic substance, in
particul ar for use '

5 N-[2-(1-Piperidyl)eth9l] 1 H-indole-3-carboxamide (D2) was treated initially with
N-chlorosuccinimide, then with 3-bromo-1-propanal, then with potassium
carbonate in acetone following the method described in Example 3. The
crude product was chromatographed on silica gel eluting with
chloroform/methanol (19:1) to give a pale yellow oil, which crystallised from

10  ether to afford the title compound (E5) as a white solid (29%) mp 124-127°C.

TH NMR (CDCl3)

5: 8.33 (d, 1H), 7.06-7.28 (m, 3H), 7.02 (br.t, NH), 4.51 (t, 2H), 4.08 (t, 2H),
15 3.50-3.60 (m, 2H), 2.54 (t, 2H), 2.30-2.60 (m, 6H), 1.40-1.85 (m, 6H).

MS (Cl) MH*+ 328.

20 Example 6

(1-NButyl-4-piperidyl)methyl-2,3-dihydrooxazolo[3,2-alindole-S-
carboxylate (E6)

25 (1-NButyl-4-piperidyl)methyl 1H-indole-3-carboxylate (E1a) was treated
initially with N-chlorosuccinimide (1.5 equivalents) for 4h, then with 2-
bromoethanoi (2 equivalents) for 18h, followed by anhydrous potassium
carbonate in acetone (18h), using the method described in Example 1b. The
crude product was purified using the same chromatography conditions as in

30 Example 1b to give a colourless oil (26%), which crystallised from ether to
afford the title compound (E6) as a white solid mp 128-130°C.

TH NMR (CDClg)

35  5:7.95-8.02 (m, 1H), 7.07-7.27 (m, 3H), 5.18-5.27 (m, 2H), 4.24-4.33 (m, 2H),
4.19 (d, 2H), 2.92-3.04 (m, 2H), 2.27-2.38 (m, 2H), 1.75-2.05 (m, SH), 1.25-
1.66 (m, 6H), 0.91 (t, 3H). ___
THIS SHEET HAS peen

: REPLACED
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as a 54I'I'[err] receptor antagonist in the treatnent of tpﬁ}g&(ggeysﬂn ﬂs
her ei npef ore depgggped. The invention al so provides the use of a conpound

of for/mula (1) 1 n the manufacture of a nedi canent for use as a 5-HI[err]

or antagonist in the treatnent of the disorders hereinbefore

descfi bed. The follow ng Exanples illustrae-the preparation of conpounds
of formula (1); MSHE!JMHIBA.ng Descriptions illustrate the preparation of
I nffer medi at es. Rl err] Rl err] r Rl err] Rl err] X Y Z E1
H 1 H H o) o) (i) E2 H H 1. H H
O (vi)
Example 7
5

(1-"Butyl-4-piperidyi)methyl-3,3-dimethyi-3,4-dihydro-2H-
[1,3]oxazino[3,2-a)indole-10-carboxylate (E7)

(1-NButyl-4-piperidyl)methyi 1H-indole-3-carboxylate (E1a) was treated
10 initially with N-chiorosuccinimide (1.5 equivalents) for 2h, then with 3-bromo-
2,2-dimethyl-1-propanol (2 equivalents) for 20h, followed by anhydrous
potassium carbonate in acetone (21/2 days) using the method described in
Example 1b. The crude product was chromatographed on silica gel eluting
with chloroform/methanol (95:5) to afford the title compound (E7) as a white
15  solid (10%) mp. 134-135°C.

TH NMR (CDCl3)
8:7.98 (d, 1H), 7.08-7.30 (m, 3H), 4.21 (d, 2H), 4.15 (s, 2H)}, 3.77 (s, 2H),

20 2.95-3.07 (m, 2H), 2.32-2.42 (m, 2H), 1.80-2.10 (m, 5H), 1.25-1.60 (m, 6H),
1.20 (s, 6H), 0.93 {t, 3H).

ﬁ;ésﬁééié;s G T
MS (Cl) MH* 399. //II/I///III// /""" Replace
25 il
Example 8
(1-NButyl-4-piperidyl)methy!-3,4-dihydro-2H-[1,3]thiazino(3,2-ajindole-
10-carboxylate (E8)
30

(1-"Butyl-4-piperidyl)methyl 1H-indole-3-carboxylate, Ela, {314mg, 0.0010
mole) was treated initially with N-chlorosuccinimide (180mg, 0.0015 mole) for
2h, then with 3-chloro-1-propanethiol (0.20ml, 0.0020 mole) for 5 days using
the method described in Example 1b. The resulting solution was basified

35 with 10% NasCOg solution and extracted with chloroform. The extract was
dried (NasS0O4) and concentrated under vacuum to leave a dark oil which
was chromategraphed on silica gel eluting with chloroform/methanol {25:5) to

.

afford (1-Nbutyl-4-piperidyl)methy! 2-(3-chIoropropylmeraéifé)-i?ﬁﬁgﬁfgﬁsgw\r}

carboxylate as a grey oil (220mg). This was dissolved iﬁ»ﬁ%t&ﬁé(é‘om,,‘.n_._...‘_.ﬂ,k.J
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(
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1 H
O (i) E7
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H 1

O (i) E10

H

( F%o;&é iodid %(ﬂp 0. ﬁkzgs Pﬁle)talrlg heatbH ungg"[e‘ﬁp#]for @ Th&' ) Eh
(i) Elmixture was eoncenﬂated under vacgum ang the residue (peatedBritp 0%
NaoCQOgj solution, then extracted with ethyl acetate. The extract was dried
(NasSO4) and concentrated. The residue was chromatographed on basic
alumina eluting with ethyl acetate. The colouriess oil obtained crystallised

from ether to afford the title compound (E8) as a white solid (80mg, 21%) mp

99-100°C.

TH NMR (CDClg)

§:7.97-8.04 (m, 1H), 7.14-7.30 (m, 3H), 4.22 (d, 2H), 4.15 (t, 2H), 3.05-3.15
(m, 2H), 2.92-3.02 (m, 2H), 2.38-2.50 (m, 2H), 2.27-2.37 (m, 2H), 1.75-2.02

(m, 5H), 1.20-1.55 (m, 6H), 0.91 (t, 3H).

MS (El) M+ 386.

Example 8

(1-"Butyl-4-piperidyl)methyl-2,3,4,5-
tetrahydro[1,3]oxazepino{3,2-a}indole-11-carboxylate (E9)

(1-NButyl-4-piperidyl)methy! 1H-indole-3-carboxylate (E1a) was treated
initially with N-chlorosuccinimide (1.5 equivalents) for 2h, then with 4-chloro-1-
butanol (2 equivalents) for 18h using the method of Example 1b and the
product isolated as in Example 8 to afford (1-Pbutyl-4-piperidyl) methyl 2-(4-

chlorobutoxy)-1H-indole-3-carboxylate as a yellow oil.

A solution in acetone

was treated with anhydrous potassium carbonate and sodium iodide and

heated under reflux for 30h, then purified as in Example 8 to afford the title
compound (ES) as a pale yellow il (31%).
sait and crystallised from acetone to give a white solid mp 161-164°C.

This was converted to its oxalate
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H H 1 H H so O (i) -17555@3_'1935?09"?-50

Rlerr] pagzay R err] R err] X Y Z E17
H CH P [

(1) E18 -- [err] - H H
H H 1 H H S NH (i) E20 H H 1
O NH  Bzppm E21 H H23-1 H H O NH  ppm

H  HDxalaté salt-FH NMH (6 BMSO)NH  [err]err] Herr] ppm

§: 7.85-7.95 (m, 1H), 7.45-7.55 {m, 1H), 7.10-7.25 (m, 2H), 4.15-4.30 (m, 4H),
4.10 (d, 2H), 3.35-3.45 (m, 2H), 2.80-3.05 (m, 4H), 1.80-2.10 (m, 7H), 1.50-
5 1.75(m, 4H), 1.20-1.40 (m, 2H), 0.89 {1, 3H).

S (El) M+ 384.

10 Example 10

(1-"Butyl-4-piperidyl)methyl 6,7,8,9-tetrahydropyrido[1,2-alindole-10-
carboxylate (E10)

15 A solution of 6,7,8,9-tetrahydropyrido(1,2-alindole-10-carboxylic acid, D3,
(400mg, 0.00186 mole) in dichloromethane {20ml) was treated with oxalyl
chloride (0.20ml, 0.0023 mole) and 2 drops of DMF and stirred at room
temperature for 2h, then concentrated in vacuo to give the acid chloride as an
orange solid.

20
A solution of (1-Nbutyl-4-piperidyt)methanol (D6) (0.32g, 0.00186 mole) in dry
THF (25mi) at 5°C under nitrogen was treated with 1.5M methyllithium in
ether (1.24mi, 0.00186 mole) and left to stir for 15 minutes, then treated with
a solution of the above acid chloride in dry THF (15ml). After 16h at room

25 temperature, the mixture was treated with saturated KoCOg solution (50m!l)
and extracted into 'ethy! acetate (2x75ml), dried (Na»SOy4) and concentrated
in vacuo. The residue was chromatagraphed on silica gel eluting with
chloroform/ethanol (95:5) to afford the title compound (E10) as a yellow oil.
This was converted to its hydrochloride salt to afford a white solid. m.p. 230-

30 232°C.

HClI salt: TH NMR (d®DMSO0)
5:10.3 (br.s, 1H), 7.92-8.03 (m, 1H), 7.43-7.53 (m, 1H), 7.16-7.26 (m, 2H),

35 4.18(d, 2H), 4.11 (t, 2H), 3.43-3.56 (m, 2H), 3.23 (t, 2H), 2.82-3.05 (m, 4H),
1.85-2.12 (m, 7H), 1.60-1.80 (m, 4H), 1.25-1.40 (m, 2H), 0.90 (t, 3H).

I
+ e ey, e et s,
MS (El) M+ 368 heet Has Been Replaced [ THIS SH EET % BEEN
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E23 H H 1 H H O N (ii) E24 PCT/GB-93 A\ H
H O M BO5aE25 H H 1 H H O M

MeS( err] aEt ppm E26 H H 1 H H O NH (vi) E27

H H 1 8F H O O (i) E28 H H 1 8F H\O
NH (i) E29 H H 1 H H -mw O (i) - 13 -

Exanpl es(cont.) g{@mb]eﬁR[err]_ r Rl err] R err] X Y Z

10

15

20

25

30

35

(1-NButyi-4-piperidyl)methyl-2,3-dihydro-1H-pyrrolo[1,2-a]indole-9-
carboxylate (E11)

The title compound {E11) was prepared from 2,3-dihydro-1H-
pyrrolo[1,2-alindole-9-carboxylic acid (D4) using the methad of Example 10,
and was isolated as a pale orange solid (24%) m.p. 100-102°C.

TH NMR (CDClg)

5: 8.03-8.12 (m, 1H), 7.13-7.28 (m, 3H), 4.17 (d, 2H), 4.11 (t, 2H), 3.29 (t,
2H), 2.95-3.08 (m, 2H), 2.57-2.72 (m, 2H), 2.30-2.41 (m, 2H), 1.92-2.07 (m,
2H), 1.73-1.90 (m, 3H), 1.40-1.60 (m, 4H), 1.22-1.39(m, 2H), 0.92 (t, 3H).

S (El) M+ 354,

Example 12

(1-NButyi-4-piperidyl)methyl 7,8,9,10-tetrahydro-6H-azepino[1,2-alindole-
11-carboxylate (E12)

The title compound (E12) was prepared from 7,8,9,10-tetrahydro-6H-
azepino[1,2-ajindole-11-carboxylic acid (D5) using the method of Example 10.
The crude product was purified by chromatography on silica gel eluting with
chloroform/ethanol (98:2) to give a yellow oil, which was converted to its
hydrochloride salt to afford a beige solid (20%) mp 196-198°C.

1H NMR (dDMSO) - HCI salt

8: 10.52(br s, 1H), 7.93-8.00(m,1H), 7.55-7.62(m,1H), 7.13-7.25(m,2H), 4.25-
4.40(m,2H), 4.17(d,2H), 3.35-3.55(m,4H), 2.80-3.10(m,4H), 1.55-
2.15(m,13H), 1.24-1.40(m,2H), 0.88(t,3H).

MS (Cl) MH+ 383
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[err] - H H s o (i)Eex PCT/GBY%/0850
- H H S O

30347 ) E32. - [err]

-- [err] - H H N O (i) E34 H H
S NH (i) E35 - [err] - H H S
H H 1 H H-25NH O (i) E37 H
I'Examaemo (vi) E38 H H 2 H H O
[err] H H N O (i) E40 H

H S @) (vi)
N-[(1-NButyl-4-piperidyl)methyl]-2,3-dihydro-1H-pyrroio[1,2-a)indole-9-

carboxamide (E13)

A solution of 2,3-dihydro-1H-pyrrolo[1,2-a]indole-8-carboxylic acid, D4,

(180mg, 0.83.mmole) in dichloromethane (20 mi) was treated with oxalyl

chloride (0.096 ml, 1.1 mmole) and 2 drops of DMF and stirred at room

temperature for 1h, then concentrated in vacuo to give the acid chloride as a
10  yellow solid.

A solution of (1-Nbutyl-4-piperidyl)methylamine, D8, (150mg, 0.89 mmole) and
triethylamine (0.15 mi, 1.1 mmole) in dichloromethane (20 ml) under nitrogen
was treated with a solution of the above acid chloride in dichloromethane (5
15 mi) and stirred at room temperature for 3h. The solution was treated with
10% NazCO4 solution and the organic layer separated, dried (NapSOy4) and
concentrated jin vacuo to leave a beige solid. This was recrystallised from
ethy! acetate.to afford the title compound (E13) as a white solid (180mg, 55%)
mp 152-1540C,
20
TH NMR (CDCl3)

8:7.75-7.84(m, 1H), 7.13-7.33(m,3H), 5.93(br t, NH), 4.10(t,2H), 3.38(t.2H),
3.31(t,2H), 2.90-3.02(m,2H), 2.65(quintet,2H), 2.28-2.36(m,2H), 1.60-
25  2.10(m,6H), 1.22-1.55(m,5H), 0.90(t,3H).

MS (CI) MH+ 354

30 Example 14

N-[(1-NButyl-4-piperidyl)methyi]-2,3-dihydrooxazolo[3,2-a]indole-9-
carboxamide (E14)

35  N-[(1-NButyl-4-piperidyl)methyl] indole-3-carboxamide (D1) was treated
initially with N-chlorosuccinimide (1.5 equivalents) for 2h, then with 2-
bromoethanol (2 equivalents) for 16h, foliowed by potassium carbonate (3
equivalents) in acetone for 68h, using Wnbed wﬂ?m g b”;; e ;}‘TM 1

T H 'r-(# J.q N
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14- Exanples(cont.) Rerr] Rerr] r Rerr] RerrPCT/GB 9% /\z

E41 H  A403470 H H S NH (vi) E42 - lerr\ -
H H S O (vi) E43 -- lerr] - H H S NH
(vi) E44 H H 1 H H S 0O (vi) E45 .-

H H NH NH (i) E46 H-26H 1 NH

( i) [err] - AR &l cridtie brdduct was@drieied b}l[mi'érha@faphy on sﬂlca Bel eiaan whﬁnzy
rR[-er 'rA‘F 1| SRZ IC? g _&Eogn_\'/:ethanol (19:1) toa%fgorggg]%uﬂg&ﬁ' %Ung)(éli@) 5 whife 3"}

following recrystallisation from chioroform/ether (14%) mp 156-1580C.
5 1H NMR (CDCl3)

8: 8.19(d, 1H), 7.00-7.30(m,3H), 6.00(t,NH), 5.15(t,2H}, 4.20(t,2H), 3.32(t,2H),
2.90-3.15(m,2H), 2.25-2.42(m,2H), 1.20-2.05(m, 11H), 0.90(t,3H).

10 MS(CI) MH+ 356

Example 15

15 (1-Benzyi-4-piperidyl)methyl-3,4-dihydro-2H-[1,3]oxazino[3,2-alindole-
10-carboxylate (E15)

a) Indole-3-carboxylic acid was converted to its acid chloride and then
reacted with 1-benzyl-4-piperidinemethanol (D7) using the method given in

20 Example 1a. The resulting orange oil was chromatographed on silica gel
eluting with chloroform/ethanal (9:1) to afford (1-benzyl-4-piperidyl)methy!
indole-3-carboxylate as a yellow oil (88%)

TH NMR (CDCl3)

25
5: 9.24(s,1H), 8.12-8.20(m, 1H), 7.81(d, 1H), 7.20-7.45(m,8H), 4.20(d,2H),
3.53(s,2H), 2.90-3.04(m,2H), 1.73-2.10(m,5H), 1.36-1.58(m,2H).

b) (1-Benzyi-4-piperidyl)methyl indole-3-carboxylate was treated initially
30 with N-chlorosuccinimide (1.5 equivalents) for 2h, then with 3-bromo-1-
propanol (2 equivalents) for 16h, followed by anhydrous potassium carbonate
in acetone, using the method described in Example 1b. The crude product
was purified by chromatography on silica gel eluting with chloroform/ethanoi
(19:1) to afford the title compound (E15) as a beige solid following
35 recrystallisation from chloroform/ether (47%) mp 158-1600C.
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5

10

15

20

25

30

'R[err]R[err]is-CI-lzCI-I- [err] - AR[err] Rerr] PBT/GB 93 / UU 5 UE
err])=CHC(CH err])= -15- Exanple 1

- £3034¢r i dyl ) et hyl.- 3, 4- di hydr o- 2H[ 1, 3] oxazi no[ 3, 2- a] i ndol e-
boxyl ate (E1) a) A suspensi on of indole-3-carboxylic acid (500nyg,

in dichloronmethane (50 nl) was ?][eated wi th oxalyl chloride

(0. g35g, 0.005 1%%?&&@5\/\0 drops of di me? yl formam de. The m xture was
stifred at room 3 for one and a half hours then the sol vent was
ved in vacuo

5: 7.94-8.00(m, 1H), 7.10-7.38(m,8H), 4.48-4.56(m,2H), 4.19(d,2H), 4.05-
4.12(m,2H), 3.50(s,2H), 2.88-2.98(m,2H), 2.28-2.39(m,2H), 1.75-2.08(m,5H),
1.35-1.55(m,2H).

MS (Cl) MH+ 405.

Example 16

(1-NButyl-4-piperidyl)methyi-3,4-dihydro-1-oxo-2H-[1,3]thiazino[3,2-
alindole-10-carboxylate (E16)

A solution of (1-Nbutyl-4-piperidyl)methyl 3,4-dihydro-2H-[1,3]thiazino[3,2-
ajindole-10-carboxylate (E8, 80mg, 0.21 mmoie) in acetone (5ml) and water
(5ml) was treated with sodium periodate (100mg, 0.46 mmole) and stirred at
room temperature for 24h. The solution was then treated with saturated
K2COg soiution (10ml) and extracted using ethyl acetate (2x25mi). The
extract was dried (NapSQO4) and concentrated in vacuo to leave a yeliow ail,
which was chromatographed on silica gel eluting with 5% methanol
/chloroform. The colourless oil obtained crystallised from ether to give the
titte compound {E16) as a white solid (27mg, 32%) mp 130-135°C.

TH NMR (CDClg)

5: 8.24 (d, 1H), 7.30-7.50 (m, 3H), 4.54 (dd, 1H), 4.22-4.38 (m, 2H), 4.05 (dt,
1H), 3.40 (dd, 1H), 3.21 (dq, 1H), 2.86-3.08 {m, 3H), 2.30-2.45 (m, 3H), 1.80-
2.10 (m, 5H), 1.40-1.65 (m, 4H), 1.20-1.40 (m, 2H), 0.90 (t, 3H).

MS (C1) MH* 403.
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to | eave the acid chloride. A solution of 1-butyl- 4 pi peri dlm¢a};§le
(513 ng, 0.003 nole) in dry THF (10 m ) under an atnosphere r(
was cool ed in an P2e84Hath. n- Butyllithium (1.88 m of 1.6Msolution in
hexane, 0.003 nole) was added dropw se and the resulting solution stirred
at O[err]C for 15 mnutes. The acid chloride_was dissolved in dry THF (20
m) and the sol ution added dropwi se to the sé8Pation of the lithium al koxid
at O[err]0. The rkxampteni®i xture was allowed to warmto roomtenperature
and was stirred for 3 hours. The solvent was renoved in vacuo and the

resi due partltlone bet ween, chl orof orm and water. The chl or of or m was

separ at ed, washed1s28utyii4-pipesidyhimethyhbd-dibydrepyridelisdalisgolent@y gi ve
(1-butyl -4- pi per¢a}bb)(?aq@)(t1i) H- i ndol e- 3- carboxyl ate as a pal e brown gum

1 HNWR (250 Mz) CDd
The title compound was prepared from 6,7-dihydropyrido[1,2-a)indicle-10-
carboxylic acid (D8) using the methed ot Example 10, and chromatographed
on silica gel eluting with ethyl acetate to give a yellow solid (18%) mp 62-62°C
(n-pentane).
10
TH NMR (CDCl3)

5: 8.10-8.17 (m, 1H), 7.42 (dt, 1H), 7.18-7.33 (m, 3H), 6.25-6.35 (m, 1H), 4.22
(d, 2H), 4.15 (t, 2H), 2.90-3.05 (m, 2H), 2.63-2.75 (m, 2H), 2.29-2.38 (m, 2H),
15  1.75-2.04 (m, SH), 1.25-1.55 (m. 6H), 0.91 {t, 3H).

MS (El) M*366.

20 Example 18
(1-"Butyl-4-piperidyl)methyl pyrido[1,2-aJindole-1 O-carboxylaté (E18)

The title compound was prepared from pyrido[1,2-ajindole-10-carboxylic acid

25 (D9) using the method of Example 10 and chromatographed on silica gel
eluting with ethyl acetate to give a yellow solid (10%) mp §7-59°C (n-
pentane).

TH NMR (CDCl3)

30
3: 8.35-8.50 (m, 3H), 7.88 (d, 1H), 7.48-7.56 (m, 1H), 7.28-7.40 (m, 2H), 6.78-
6.86 (m, 1H), 4.30 (d, 2H), 2.95-3.05 (m, 2H), 2.30-2.40 {m, 2H), 1.85-2.05
(m, 5H), 1.43-1.60 (m, 4H), 1.25-1.40 (m, 2H), 0.92 (t, 3H).

35 MS (El) M+ 364.
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[err]¥_8/90 (br s, 1 H), 810-8.18 (m 1 H), 7.78 (d, 1 Hﬁ)cﬁgwgw 0850t
1H), 7.46- 7.28 (m ;H), 4.19 (d, 2H), 3.05-3.15 (br d, 2H),°2.40-2.49 (m
2H), 0.0 (t, 3H3034/20-2.18 (m 11H). b) A suspension of

N-chl gf osucci nim de (57ng, 0.48 mmole) in chloroform (2m) was treated with

a sol fition of (1-[err]butyl-4-piperidyl)nethyl indole-3-carboxylate (100nyg,
0.32/mmole) in chloroform (2m) and the m Xture stirred at roomtenperature
for /2h. The pal ﬁ?@ﬂ"&vﬁrgsol ution was treated with 3-brono- 1- propanol

(0.03nm, 0.32 nmole), stirred at roomtenperature for 16 h; then basified
vt e RSB el A P ol ahgta e e act
ajindole-10-carboxamide (E19)
5
The title compound was prepared from N-[(1-"butyl-4-piperidyl)methyi] indoie-
3-carboxamide (D1b) using the method of Example 8 as a white solid (7%)
mp 141-1420C.

10 TH NMR (CDClg)

§: 7.70(d,1H), 7.13-7.30(m,3H), 6.07(t,1H), 4.16(t,2H), 3.38(t,2H), 3.08(t,2H),
2.90-3.02(m,2H), 2.38-2.50(m,2H), 2.25-2.36(m,2H), 1.60-2.00(m,5H), 1.23-
1.56(m,6H), 0.91(t,3H).

15
MS (EI) M+ 385.

Example 20

20
N-{(1-Benzyl-4-piperidyl)methy] 3,4-dihydro-2H-[1,3]oxazino{3,2-
ajindole-10-carboxamide (E20)

a) Indole-3-carboxylic acid was converted to its acid chloride and then

25 reacted with (1-benzyl-4-piperidyl)methylamine (D10) as in the method of
Description 1b to afford N-[(1-benzyl-4-piperidyl)methyl] indole-3-carboxamide
as a white solid (60%).

1H NMR (CDCl3)

30
5 : 9.90(s,1H), 7.85-7.95(m, 1H), 7.64(d,1H), 7.15-7.43(m,8H), 6.17(t,1H),
3.48(s,2H), 3.37(t,2H), 2.83-2.98(m,2H), 1.87-2.08(m,2H), 1.54-1.82(m,3H),
1.23-1.50(m,2H).

35 b) A stirred suspension of N-[{1-benzy!-4-piperidyl)methyl] indole-3-
carboxamide (17.5g, 0.050 mole) in chloroform (250 mi) was treated with 3-
bromo-1-propanal (10.1 m, 0.11 mole) and Nchiorosuécﬁm@g‘f@?gﬁg 65—
mole) at room temperature and a clear solution was obt“aj\ggg)iﬁ{;ﬁ,@@lutééﬂ

At
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- 16 - gum which was dissolved in acetone (6m), treated POWEBH & dus
pot assi um car bo ‘3}4(671 30ny, 0.94 mmole) and stirred at room tenperatur

for 18 h. The m was treated with 10% Na2CO3 sol ution and extracte

with ethyl acetate. The extract was dried and concentrated to | eave a br
oi |, which was chronat ographed, first on &f pca gel eluting with

cetate 10 oive Aeroiife aetdf fulle EhEnd Widliidth pAk Yol Ecbihes
to afford the tiandtemparstune rgsellp I8P Het @ futhard iume ﬁeg):ﬂ@mrrmure was

17-119 C 1 o
e (Eerz{_g A a?‘@@ L?dﬂ@o%%bfdlongépgtﬁe%l&ofd}m Iiy %a?éizg (r%ﬂm_b

1.75-2.00 (m 5H){Nap ) r‘siscqqq:pepgatedgng'fcgg tegjgave a yellow gil, Ghich was
5 chromatographed on silica gel eluting with 3% methanol/chloroform. The 2-

(3-bromopropoxylindole intermediate was dissolved in acetone (400 mi),
treated with anhydrous potassium carbonate (11g, 0.80 mole) and stirred at
room temperature for 20h. The reaction mixture was concentrated in vacuo
and the residue treated with water (200 ml) and extracted with chloroform (2 x
10 250 ml). The combined extracts were dried (NapSQy4), concentrated in vacuo
and the residue chromatographed on silica gel eluting with 5%
methanol/chloroform to afford the title compound (E20) as a pale yeliow oil
(3.1g, 15%). This was converted to its oxalate salt and crystallised from
acetone as a white solid mp 169-170°C.
15
Free base:- TH NMR (CDCl3)

8: 8.32(d,1H), 7.05-7.38(m,8H), 6.53(t,1H), 4.50(t,2H), 4.08(t,2H), 3.48(s,2H),
3.31(t,2H), 2.83-2.97(m,2H), 2.27-2.41(m,2H), 1.54-2.06(m,5H), 1.25-
20 1.45(m2H).

This Sheet Has, Béen, Replaced

e i

25 N-(4-Piperidylmethyl) 3,4-dihydro-2H-[1,3]Joxazino[3,2-a]indole-10-
carboxamide (E21)

A stirred suspension of N-[(1-benzyl-4-piperidyl)methyl] 3,4-dihydro-2H-
{1,3]oxazino[3,2-ajindole-10-carboxamide oxalate salt (E20, 2.25g, 0.0046

30 mole)in ethanol (100 ml) and glacial acetic acid (4 ml) was hydrogenated
over 10% Pd-C (0.8g) at atmospheric pressure and 450C for 18h. The
mixture was filtered and the filtrate concentrated in vacuo. The majority of the
product was in the solid which had been filtered off. This material was shaken
with concentrated potassium carbonate solution (50 ml) and chloroform (50

35 mi) together with the residue from the filtrate. The mixture was filtered, the
chloroform layer separated and dried (NapSOy), then concentrated in vacuo
to afford the title compound as a white solid {1.52g, 10 ~Hhiswas
recrystallised from chloroform/60-80 petrol mp 139- 14)?2[2 > SHEET rm& m tT]
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'err] 370 Example 2 PCTIGBSS/UUSU
eq- Qui npl i zi di n)pgb jﬁret hyl - 3, 4-di hydro- 2H-[ 1, 3] oxazi no[ 3, 2- a] i ndol e- 10-
ate (E2 ? eq- 2- Hydroxynet hyl qui nol i zidine (N.J. Leonard et al.

Chem, 1957, 22, 1445) was reacted with indole-3-carboxylic acid

I nol i zi di n-2-yl rrethyl 1 -H indol e-3-carboxylate np 154-157[err]C. 1 H
(ChC[err]) L‘err :9.40 sbr s,1H), 8.10-8.20 (m 1H), 7.87 (d, 1H),

(CDGY) (m 2H), 4.20 (d, 2H), 2.80-2.97 (m 2H),
220(m11H) 1.10-1.40 (m3H). b) eqg-Quinolizidin-2-ylnmethyl 1

uival ence) 1 ob SRGAER T3 Aemy it e, 53 YHf! 4 Be2Fh) £65R4H, S5Bkhy! 1 °
5 3.02-3.15(m,2H), 2.52-2.70(m,2H), 2.27-2.40(m,2H), 1.65-1.90(m,4H), 1.10-
1.30(m,2H).

S (El) M+ 313.

10
Example 22

N-[(1-"Hexyl-4-piperidyl)methyl] 3,4-dihydro-2H-[1,3]oxazino[3,2-
alindole-10-carboxamide (E22)

15
A solution of N-(4-piperidy!methyl) 3,4-dihydro-2H-[1,3]oxazino{3,2-ajindole-
10-carboxamide (E21, 250mg, 0.70 mmole) in acetone (12 ml) was treated
with 1-bromohexane (0.14 mi, 1.0 mmole) and anhydrous potassium
carbonate (280mg, 2.0 mmole) and stirred at room temperature for 70h. The

20 mixture was concentrated in vacuo and the residue treated with 10% NasCO3
solution and extracted with chloroform. The extract was dried (NasSQOy),
concentrated in vacuo and the residue chromatographed on silica gel eluting
with 5% methanol/chloroform to give a yellow oil. This was passed through a
short plug of basic alumina eluting with ethyl acetate to afford the title

25 compound (E22) as a colourless oil (150mg, 54%). This was converted to its
hydrochloride salt and crystallised from acetone/ether as a white solid mp
170-171°C.

Free base:- TH NMR (CDCl3)

30
5: 8.32(d,1H), 7.02-7.30(m,3H), 6.53(t,1H), 4.48(t,2H), 4.04(t,2H), 3.32(t,2H),
2.90-3.00(m,2H), 2.25-2.38(m,4H), 1.83-1.96(m,2H), 1.20-1.81(m,13H),
0.88(t,3H).

35 MS (El) M+ 397,
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propanol (2 equival ents) for 16h, followed by anhydrous pope‘ﬁﬁEBnﬂcﬁrb ate
in acetone, usinggbgy et hod described in Exanple 1b. The crude product \was
purified using the same chromatography conditions as in Exanple 1 b to

-17 - afford the title conpound as a colourless oil (51%. This was
converted to its hydrochloride salt and crysgzallised fromacetone np
164-167C [err] H EiBmgtéR3salt) (dferr]DMSO [err]: 10.35 (br.s,1H), 7.85
(d,1H), 7.32 (d,1H), 7.07-7.20 (m2H), 4.54 (t,2H), 4.13 (t,2H), 4.05
(d,2H), 3.25-3.43 (m2H), 2.74-3.15 (m3H), 2.20-2.33 (m2H), 2.00-2.15
(m1H, 1.35-1. 9N-K(IHCIWH)hexylmethyl-4-piperidyl)methyl] 3,4-dihydro-2H-

[1,3]oxazino[3,2-a)indole-10-carboxamide (E23)
5

N-(4-Piperidylmethyl) 3,4-dihydro-2H-{1,3]Joxazino[3,2-a]indole-10-
carboxamide (E21) was alkylated with cyclohexylmethyl bromide using the
method of Example 22 with a reaction time of 70h at room temperature
followed by 8h at reflux temperature. The title compound (E23) was obtained

10  as a white solid (31%) which was converted to its hydrochloride salt and
crystallised from acetone/ether as a white solid mp 2038-210°C.

HCl salt- 1H NMR (CD30D)

15 5:8.03-8.09(m,1H), 7.20-7.28(m, 1H), 7.10-7.17(m,2H), 4.60(t,2H), 4.15(t,2H),
3.53-3.65(m,2H), 3.36(d,2H), 2.85-3.05(m,4H), 2.30-2.43(m,2H), 1.50-
2.07(m,11H), 1.18-1.46(m,3H), 0.95-1.13(m,2H).

MS (El) M+ 409.
20

Example 24

N-[(1-Ethy!-4-piperidyl)methyl] 3,4-dihydro-2H-[1,3]oxazino[3,2-alindole-
25 10-carboxamide (E24)

N-(4-Piperidylmethyl) 3,4-dihydro-2H-[1,3]oxazino[3,2-a]indole-10-
carboxamide (E21) was alkylated with iodoethane using the method of
Example 22. The title compound was obtained as a white solid (27%), which

30 was converted to its hydrochloride salt and crystallised from
acetone/ethanoi/ether as a white solid mp 243-2450C.
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Exanpley3 N-[ (- nButyl - 4- pi peri dyl ) met hyl | - 3, 4- di hydr o- 2H [PCRI683i5d1 8 8-5 0
a) i ndole- 10- car gg)ﬁde (E3) Method 1:- A stirred solution of

e (57 ng, 0.48 mole) in chloroform(3 mM) was treated
with solution of N-[(1l-[err]butyl-4- piperidyl)nmethyl]
I ndolfe- 3- car boxam de, D1, (100 rrg, 0.32 mwze) in chloroform (8 m) and
roomtegp@[{gé%r treated with 3- brono-1 -propanol
, 0.32 Mo After rr| for 1 6h, nore 3- brono-1 -propanol

0.32 mmol e) was added The m xture was stirred at room

erature for saghy dhﬁy 705- 71382 3H)eetsa;qt YHS, h&$2<(?2ﬁ? 4670 Bpf 583yt i on

i excractea WG 14 285021*5&5"@3 RGPl 5 aBen Sl B TG oot one

(10 m), tregted.08(t3Hpnhydrous pot assi um carbonate (130 ng, 0.96 mol e)

S (El) M+ 341.

10 Example 25

N-[(1-(2-Methanesulphonamidoethyl)-4-piperidyt)methyl] 3,4-dihydro-2H-
[1,3]oxazino[3,2-a]indole-10-carboxamide (E25)

15 A stirred solution of N-(4-piperidyimethyl) 3,4-dihydro-2H-[1,3]oxazinof3,2-
ajindole-10-carboxamide {E21, 220mg, 0.70 mmole) in acetonitrile (8 ml) was
treated with diisopropylethylamine (0.24 mi, 1.4 mmole) and N-(2-
bromoethyl)methanesuiphonamide (D14, 160mg, 0.77 mmole) and the
mixture heated under reflux for 2.5h. The reaction mixture was concentrated

20 in vacuo and the residue chromatographed on silica gel eluting with
dichloromethane/methanol/0.88 ammonia solution (200:10:1). The colourless
oil obtained was dissolved in chloroform (30 mi) and washed with water (2 x
20 mi), then dried (NapSO4) and concentrated in vacuo. The residue was
passed through a short plug of basic alumina eluting with ethy! acetate to

25  afford the title compound as a colourless oil (34mg, 11%). This was
converted to its oxalate salt and crystallised from acetone to give a white solid
mp 80-85°C.

Free base:- 1H NMR (CDCl3)

30
8: 8.32(d,1H), 7.05-7.30(m,3H), 6.56(t, 1H), 4.53(t,2H), 4.08(t,2H), 3.33(t,2H),
3.17(t,2H), 2.95(s,3H), 2.78-2.92(m,2H), 2.50(t,2H), 2.28-2.44(m,2H), 1.55-
2.10(m,6H), 1.20-1.45(m,2H).

35
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and stirred at roomtenperature for 1 6h. The m xture was t e
vacuo, the residue treated with 10% Na2CO3 sol ution (10 m?e1253e5?3£t¢
with chloroform PBe3€xtract was dried (Na[err]SO err]) and concentrated
vacuo to | eave a yellow oil, which was chromatographed, initially on silic
gel eluting with chl oroforrﬂrret hanol (19:1), then on basic alum na eluting
with ethyl acetate. The col ourl ess oil obtalﬁ"éd crystallised fromether to
afford the title Exapiple@6(E3) as a white solid (20 ny, 17% np 1
10-113[err] C [err]H NVR (CDCI[err]) [err] 8. 34 (d 1H), 7.05-7.30 (m 3H),

655(t1H) 4.53 (t,2H), t2H) g& 2. 90- 3. 05
2.25-2.45 (m 4H), Nz(egbﬁglrmze%mzzﬂy'm fmbliiﬁ h(lﬁf@ﬂ}" [sza{m@-almdole-
10-carboxamide (E26)

5
a) eq-Quinolizidin-2-yimethylamine (D12) was reacted with indole-3-
carboxylic acid chloride using the method of Description 1b) to afford
N-{eg-quinolizidin-2-ylmethyl) indole-3-carboxamide as a white solid (55%).

10  1H NMR (CD40D)

5: 8.06-8.15(m, 1H), 7.89(s,1H), 7.39-7.46(m, 1H), 7.10-7.22(m,2H),
3.27(d,2H), 2.80-2.95(m,2H), 2.04-2.23(m,2H), 1.53-1.98(m,8H), 1.22-
1.48(m,3H), 0.96-1.15(m,1H).
15
b) A stirred suspension of N-(eg-quinolizidin-2-yimethyl) indole-3-
carboxamide (300mg, 0.94 mmole) in chloroform (16 ml) was treated with 3-
bromo-1-propanot (0.17 mi, 1.8 mmole) followed by N-chlorosuccinimide
(140mg, 1.05 mmole) and gave a clear solution inside 30 minutes. After 2h
20 the mixture was treated with 1M HCVether (3 drops) giving a yeliow
colouration, then after 1.5h the mixture was treated with excess 10%
NaHCO3 solution and the chloroform layer separated, dried (NasSQO4) and
concentrated in vacuo to leave a yellow oil. This was dissolved in acetone
(20 ml), treated with anhydrous potassium carbonate (400mg, 2.9 mmole)
25 and stirred at room temperature for 24h, then concentrated in vacuo. The
residue was treated with 10% NapCO3 solution and extracted with
chloroform. The extract was dried (NapSO4) and concentrated to leave a
yeliow oil, which was chromatographed on silica gel eluting with 10%
methanol/chloroform. The oil obtained was passed through a short plug of
30 Dbasic alumina eluting with ethyl acetate to afford the title compound (E26) as
a colourless oil (110mg, 32%). This was converted to its hydrochloride sait
and crystallised from methanol/ether as a white solid mp 243-2479C.
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- 18 ¢ (A) MHerr] 370. Method 2:- A stirred suspeng '
N-[(1-[ferr]buty Qﬂ?ﬁ | peridyl)nethyl] indol e-3- car boxarr?cgq@,g ézég{,! %5396
n chl or (2 L) under nitrogen at roomtenperature was treated

reshly distilled 3-brono-1-propanol (69 ml, 0.77 nole) followed by
ortionw se addition of dry N-chlorosugginimde (559, 0.42 nole) over 5

es. The r ..0g. ygl ion was stirred for 2.5h, then treated
IM HC i n%ﬁhi’ﬁg?twwigb@%l e). A noderate exot herm occurred and
reaction col our changed to orange After a further 2h the m xture was

t/eated with logoal\ﬁa r1ql)i(%gr7r"]_, @g%ﬁ@{? mggzﬂ.ﬂ SB (1O RPMr m | ayer

epar ated, dried err con vacuo t0 | eave a

thick red oil. t%m\/ﬁ’ﬂh 2&%?@5&’“(3_“)51@4”3116 AP S8
potassium g 1.85(m,12H).

S (Cl) MH+ 368.

10 Example 27

(1-"Butyl-4-piperidyl)methyl! 8-fluoro-3,4-dihydro-2H-
[1,3]oxazino(3,2-a]indole-10-carboxylate (E27)

15 a) 5-Fluoroindole-3-carboxylic acid chloride was reacted with (1-Nbutyl-4-
piperidyi)methanol (D6) using the method of Example 1a to afford (1-Nbutyl -
4-piperidyl)methyl 5-fluoroindole-3-carboxylate as an orange oil (30%),
following flash chromatography on silica gel eluting with 10%
ethanol/chloroform.

20
TH NMR (CDClg)

8: 9.95(br s,1H), 7.82(s,1H), 7.78(dd, 1H), 7.33(dd, 1H), 7.00(ct, 1H),
4.22(d,2H), 3.00-3.15(m,2H), 2.33-2.47(m,2H), 1.95-2.10(m,2H), 1.75-
25  1.93(m,3H), 1.22-1.65(m,6H), 0.92(t,3H).

b) (1-"Butyl-4-piperidyl)methy! 5-fluoroindole-3-carboxylate was reacted
with N-chlorosuccinimide and 3-bromo-1-propanal, then with potassium
carbonate in acetone using the method of Example 26b to give a pale oil,

30 which was flash chromatographed on silica gel eluting with 10%
ethanol/chloroform. This afforded the title compound (E27) as a pale yeliow
oil (8%), which was converted to its oxalate salt and obtained as a beige soiid
mp 118-1190C.
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carbonate (1 30g, 0.95 mole), then stirred at room tenpeP€T/GB T8 & The

reaction m'xtur?_,gbga concentrated in vacuo and the residue treated w
water (1 L) and rgcted with ethyl acetate (1 L). On standing a solid
began crystallising fromthe ethyl acetate extract. After 2h at 8[err]C
this was filtered off and dried to afford 5 79 of the title conpound (ESS\

as a beige soli c#regggsérﬁgﬁ,?gg@%w@?%mre extracted with 1 MHClI acid (800'._...

m), the acid extra th Klerr]CJerr] and extracted with
chloroform (2 x 700 m ). The conbi ned chl oroformextracts were dried 5\

ST on gol ol Ut o G e A SAAIA HIE BT (GUTH), JE5(RoH 2 AT dGaiR o
obt ai ned whi ch Siofm t?@ﬁ'éﬁ%&g eﬁ)-'@(aég"*ﬁz'ﬁﬁﬁt Kéﬁ'&%éﬁ'e&‘\{aﬂtle
conpound (E3% a®.g2(whHj.e solid. Conversion to the hydrochloride salt and
recrystallisation from ethanol/60-80 petrol gave a white solid np

254-256[ err] C dec.
MS (Cl) MH+ 389.

10 Example 28

N-{(1-"Butyl-4-piperidyl)methyi] 8-fluoro-3,4-dihydro-2H-
[1,3]oxazino[3,2-a]indole-10-carboxamide (E28)

15 a) 5-Fluoroindole-3-carboxylic acid chloride was reacted with (1-Nbutyl-4-
piperidyl)methylamine (D1a) as in the method of Description 1b to afford N-
[(1-Nbutyl-4-piperidyl)methyl] 5-fluoroindole-3-carboxamide as an off-white
solid (64%).

20 1HNMR (CD30D)

8: 7.92(s,1H), 7.78(dd,1H), 7.38(dd, 1H), 6.95(dt,1H), 3.28(d,2H), 2.93-
3.07(m,2H), 2.30-2.42(m,2H), 1.60-1.87(m,3H), 1.22-1.60{m,6H), 0.94(t,3H).

25 b) N-[{1-NButyi-4-piperidyl)methyl] 5-fluoroindole-3-carboxamide was
reacted with 3-bromo-1-propano! and N-chlorosuccinimide, then with
potassium carbonate in acetone using the method of Example 26b to give a
yellow oil, which was flash chromatographed on silica gel eluting with 20%

X ethanol/chloroform to afford the titie compound as a pale yellow oil (8%). This

30 was converted to its hydrochloride salt, which was obtained as a beige solid
mp 90°C dec.

This Sheet Has Been Replaced

I e,

jm -

1o e
21g £ 47 pomge
o SHEET nae
MRS B
PO, ¥
FEN O 6 papen
— b LACER
————

.



HCl - H NVR (D20) 8: 7.90 (d,1H), 6.88-7.20 g5
t,2|—|)s,f%.70[?[)%§qw,(3.42) (br d,2H§, 3.H)20 (br d,2H), (mgb{ég zié)f”ﬂusm
(br

2.65(bf t,2H), t,2H), 1.20-1.90 (m9H), 0.87 (t,3H). -19 -

El emrept al anal ysis obtained was as follows: Theory Found
Carb 65. 09 .37. 64.76, 64.75 Hydrogen

7.95 7. 7,4 | t rogen 10. 35

10. 95, 10.36 Free base: MR (CE?CI’;\;% g

8: 7.98(dd, 1H), 6.98(dd,1H), 6.83(dt,1H), 6.56(t,1H), 4.56(t,2H), 4.08(t,2H),
3.33(t,2H), 3.05-3.20(m,2H), 2.30-2.58(m,4H), 2.10-2.26(m,2H), 1.25-
5  1.90(m,9H), 0.92(t,3H).

MS (CI) MH+ 388.

10 Example 29

(1-NButyl-4-piperidyt)methy! 1-methyl-1,2,3,4-
tetrahydropyrimido[1,2-alindole-10-carboxylate (E29)

15 A solution of (1-Nbutyl-4-piperidyl)methano! (D6, 1.7g, 0.010 mole) in dry THF
(20 mi) under argon at 10°C was treated with 1.5M methyliithium in ether (2.7
ml, 0.004 mole) and stirred for 15 minutes, then a solution of methyl 1-methy!-
1,2,3,4-tetrahydropyrimido(1,2-ajindole-10-carboxylate (D11, 0.5g, 0.002
mole) in THF (5 ml) was added and the reaction mixture heated under reflux

20 for 24h. The mixture was allowed to cool and then treated with 10% NasCO3
solution (50 mi) and extracted with ethyl acetate (2 x 40 ml). The combined
extracts were dried (NapS0Qy,), concentrated in vacuo and the residue
chromatographed on silica gel eluting with 2% methanol/chloroform to afford
the title compound (E29) as a colourless oil (0.58g, 74%). This was

25 converted to its oxalate salt and recrystallised from methanol to afford a white
solid mp 186-187°C.

Free base:- 1H NMR (CDClg)

30  §:7.92(d,1H), 7.00-7.20(m,3H), 4.17(d,2H), 3.95(t,2H), 3.37(t,2H), 3.28(s,3H),
2.92-3.03(m,2H), 2.28-2.38(m,2H), 2.12-2.24(m,2H), 1.80-2.03(m,5H), 1.23-
1.57(m,6H), 0.92(t,3H).

MS (El) M* 383.
35
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Exanmpl e 4 2-(1-Pi peridyl)ethyl 3,4-dihydro-2H[1, 3] oxazi no?gTéGB] Bnﬁdf
car boxyl ate (E4)p4d347 1- Pi peri di neet hanol was reacted with 1

H- i ndol e- 3-carboxylic acid chloride using the nethod described in Exanpl
la to afford 2-(1- piperidyl)ethyl 1Hindol e-3-carboxylate. [err]H NWR
(CDCl[err]) [err]: 9.6 (br.s, 1H), 8.03-8.13(m 1H), 7.73 (d, 1 H),
7.30-7.40 (m 1HExampR3025 (m 2H), 4.48 (t, 2H), 2.82 (t, 2H), 2.50-2.65
(m 4H), 1.35-1.70 (m 6H). b) 2- (1- Pi peridyl)ethyl

1H i ndol e- 3-carboxyl ate was treated initially with N chl orosucci ni m de
(1.5 equi val ent i~ Butyl-l‘i,-pipbeidyWna’thw-SJm&ﬂJyéhiﬁmm-aIine@Qﬁrmﬁyté or
21 h, followed gt ?hydrous pot assi um carbonate in acetone, using the

met hod descrisbe n’ Exanpl e 1b. The crude product was purified

The title compound (E30) was prepared from 3-methylthiazolo[3,2-a]indole-9-
carboxylic acid (D13) using the method of Example 10. The crude product
was purified by chromatography on silica gel eluting with chloroform/methanol
(95:5), followed by passage through a short plug of basic alumina eluting with

10 ether to afford a pale yellow cil (35%). This was converted to its oxalate salt
and crystallised from methanol to give a white solid mp 224-2260C.

Free base:- 1H NMR (CDCl3)

15  §:8.18(d,1H), 7.77(d,1H), 7.14-7.42(m,2H), 6.40(s,1H), 4.25(d,2H), 2.92-
3.08(m,2H), 2.73(s,3H), 2.28-2.40(m,2H), 1.75-2.05(m,5H), 1.20-1.62(m,6H),
0.92(t,3H).

MS (CI) MH+ 385.
20

Example 31

(1-"Butyl-4-piperidyl)methyl-2,3-dihydrothiazolo[3,2-a)indole-9-
25 carboxylate (E31)

The title compound was prepared from 2,3-dihydrothiazolo[3,2-a]indole-9-
carboxylic acid (D15) using the method of Exampie 10. The crude product
. was purified by chromatography on silica ge'l eluting with 5%

30 methanol/chloroform to give a yellow oil. This was passed through a piug of
basic alumina eluting with ethyl acetate to afford the title compound as a pale
yellow cil (31%) which was converted to its oxalate salt and was crystalhsed
from acetone as an off-white solid mp 212-2159C.

35 Free base:- 1H NMR (CDClg)

8: 7.98(d,1H), 7.09-7.26(m,3H), 4.26(t,2H), 4.20(d,2H), 3.80( t (L2H)5 2:94-
3.06(m,2H), 2.30-2.40(m,2H), 1.73-2.06(m.5H), 1.24-1 60(rT 6H), 0 szft 3H)i> ,g)r,m

m,,,
"nw.w
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using t

same chronat ography conditions as in Exanple 1bpCy/G8 &3 [I‘[}zﬂ 5 ﬂs

title cpnpound (P4p34® a pale yellow oil (15%. This was converted to

oxal at¢ salt and crystallised fromacetone np 174-177C. Free base: [err] H

NVR ( [err]) [err]: 8.02 (d, 1 H, 7.07-7.30 (m3H), 4.40-4.55 (m 4H),

4.08 2H), 2.78 (t, 2H), 2.45-2.65 (m 4B89,- 2.25-2.38 (m 2H), 1.54-1.66
(m 4H), 1.35-1. Efafmpied®). M5 (C) MHerr] 329. Exanple 5 - 20 -

10

15

20

25

30

35

-(1-Piperldyl)ethyl] 3,4-dihydro-2H[1, 3] oxazi no[ 3, 2-a]i ndol e- 10-

(1-MButyl-4-piperidyl)methy! thiazolo[3,2-alindole-9-carboxylate (E32)

The title compound (E32) was prepared from thiazolo[3,2-ajindole-9-
carboxylic acid (D16) using the method of Example 10. The crude product
was purified by chromatography on silica gel eluting with
3%methanol/chioroform to afford a pale purple solid (70%). This was
converted to its oxalate salt and recrystaliised from methanol to give a light
blue solid mp 217-2180C.

Free base:- TH NMR (CDClg)

8: 8.18(d, 1H), 7.79(d,1H), 7.65(d,1H), 7.33-7.43(m, 1H), 7.20-7.30(m, 1H),
6.91(d,1H), 4.27(d,2H), 2.95-3.07(m,2H), 2.30-2.40(m,2H), 1.79-2.08(m,5H),
1.40-1.62(m,4H), 1.33(sextet,2H), 0.92(t,3H).

Example 33

(1-NButyl-4-piperidyl)methyl 2,4-dimethylpyrimido[1 ,2-ajJindole-10-
carboxylate (E33)

The title compound (E33) was prepared from methyl 2,4-
dimethylpyrimido[1,2-a]indole-10-carboxylate (D17) using the method of
Example 29. The crude product was purified by chromatography on silica gel
eluting with ethyl acetate to afford an orange oil (21%). This was converted to
its oxalate salt to give an orange solid mp 195-198°C.

Oxalate salt:- TH NMR (d6DMS0)
8: 8.45(d,1H), 8.35(d,1H), 7.59(t,1H), 7.41(t,1H), 6.97(s,1H), 4.90(br s,2H),

4.27(d,2H), 3.38-3.60(m,2H), 3.14(s,3H), 3.27-3.04(m,4H), 2.61(s,3H), 2.01-
2.27(m,3H), 1.55-1.84(m 4H), 1.37(sextet,2H), 0.97(t,3H).
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car boxam de (E5
treated initial

then with potassi

Exanmpl e 3. The
chl orof ornm et h
fromether to a
124-127[ err] C

7.02 (br.t,

2H), 2. 30- 73 60
(1-[err]Butyl -

5

10

15

20

25

30

35

) N-[2-(1-Piperidyl)ethyl] 1Hindol e-3-caP@T/8B (;bzg was
I?ém h N-chl orosuccinimde, then with 3- brom) 1 -prop r&)

8 arbonate in acetone follow ng the nethod described in
crude product was chromat ographed on silica gel eluting with
anol (19:1) to give a pale ygllow oil, which crystallised\

%fﬁghmre title conpound (E5) as a white solid (29% np
[err]) [err]: 8.33 (d, 1H), 7.06-7.28 (m 3H),

451(t 2H), 4.08 (t, 2H), 350360(m 2H), 2.54 (t,

Sy eph BBt idinpEbaiep il © ©

carboxamid

The title compound (E34) was prepared from 2,3-dihydrothiazolo[3,2-ajindole-
9-carboxylic acid (D15) via its acid chloride using the method of Exampile 13.
The crude product was purified by chromatography on silica gel eluting with
5% methanol/chloroform to afford a yellow solid (63%). This was converted to
its oxalate salt and recrystallised from acetone to give a beige solid mp 203-
2040C.

Oxalate salt:- TH NMR {(d6DMSO)

8: 7.83-7.92(m,1H), 7.33-7.45(m,2H), 7.08-7.18(m,2H), 4.35(t,2H), 3.84(t,2H),
3.35-3.50(m,2H}, 3.18-3.30(m,2H), 2.75-3.05(m,4H), 1.75-1.95(m,3H), 1.40-
1.70(m,4H), 1.30(sextet,2H), 0.88(t,3H).

Example 35

N-[1-"Butyl-4-piperidyl)methyl] thiazolo{3,2-ajindole-9-carboxamide
(E35)

The title compound (E35) was prepared from thiazolo[3,2-alindole-8-
carboxylic acid (D16) via its acid chloride using the method of Example 13.
The crude product was purified by chromatography on silica gel eluting with
5% methanol/ chloroform to afford a purple solid (73%). This was converted
to its oxalate salt and recrystallised from acetone to give a purple solid mp
205-2070C.

Oxalate sait- TH NMR (d6DMSO)

8: 8.49(d,1H), 8.14(d, 1H), 8.05(d, 1H), 7.54(t,1H), 7.20-7.40(m,3H), 3.38-
3.50(m,2H), 3.24-3.35(m,2H), 2.75-3.05(m,4H), 1.80-2.00(m,3H), 1.40-
1.70(m,4H), 1.30(sextet,2H), 0.88(t,3H).

B

143 ™ Bt

S SHEET HAS S{: ,} 7
i LA
v HEP -aé{‘iv{.‘{}

|
|

A r—— e,

ot Has Been Replaced

\\\l\l\\ T

\
\

\

\



carbox@ate (E6) (1-[err]Butyl-4-piperidyl)nethyl 1Hind

(Ela) Vfas treat emgagitially with N-chlorosuccinimde (1. ?m5§ gﬁ)ﬂaﬂﬁ us
4h, then with 2- bronoet hanol (2 equival ents) for 18h, followed by

anhydyous potassium carbonate in acetone (1 8h), using the nethod descri bed
in Exanple 1 b. The crude product was purif4ed using the sane

chr ofrat ogr aphy %ﬁlie% as in Exanple 1b to give a colourless oil (26%,
whi ¢gh crystallised fromether to afford the title conmpound (E6) as a white
solfid nmp 128-130[err]C. [err]H NVR (CDCl[err]) 8: 7.95-8.02 (m 1H),
; 9;_:7{ (23471 Em gw),ﬂans, iiﬁaﬁ?m) 2H)Y] 1é‘f275 218?}%“0'5%&‘1?{%3&?“5%“?&
F94- 9. m 3 m , . (o= 2. m ) 2o~ 1. m
oy oot i1 3Er)bagrb8x%te2(§%)

5

The title compound (E36) was prepared from methyl 1,2,3,4-
tetrahydropyrimido(1,2-ajindole-10-carboxylate (D21) using the method of
Example 29 with a relux time of 140h. The crude product was purified by
chromatography on silica gel eluting initially with ethyl acetate, then with 10%

10 methanol/ethyl acetate to give a yellow solid. This was passed through a piug
of basic alumina eluting with ethyl acetate to afford the title compound as a
beige solid (23%), which was converted to its oxalate salt and crystallised
from acetone as a beige solid mp 190-1940C.

15  Free base:- TH NMR (CDClg)

8:7.71(br d,1H), 6.98-7.18(m,3H), 7.0(br s,1H), 4.17(d,2H), 3.98(t,2H), 3.46-
3.57(m,2H), 2.92-3.06(m,2H), 2.30-2.40(m,2H), 2.22(quintet,2H), 1.75-
2.08(m,5H), 1.23-1.60(m,6H), 0.92(t,3H).

20

Example 37

eq-Quinolizidin-2-yimethyl 2,3-dihydrooxazolo[3,2-alindole-9-
25 carboxylate(E37)

A stirred suspension of eg-quinolizidin-2-yimethyl 1H-indole-3-carboxylate
(E2a, 280mg, 0.94 mmole) in chloroform (10 mi) was treated with 2-
bromoethanol (0.13 ml) followed by N-chlorosuccinimide {(135mg, 1.0 mmole)
30 and kept at room temperature for 2h. The mixture was then treated with 1M
HCl in ether (0.05 ml, 0.05 mmole) and after 2h the resulting yellow solution
was basified by addition of 10% NagCOQO4 solution (10 ml) and extracted with
chloroform (2 x 15 ml). The combined extracts were dried (Na»SO4) and
concentrated in vacuo to leave an orange oil. This was dissolved in acetone
35 (20 mi), treated with anhydrous potassium carbonate (410mg, 3.0 mmole)
and stirred at room temperature for 22h, then concentr@gg_;;in,g%g:gg\‘ir}g the
residue treated with 10% NasCO3 solution (20 ml) angi;afrgcég’%ﬁtﬁ,@@&ﬁ
acetate (2 x 20 ml). The combined extracts were dried {Na>SJ, ﬁfﬁ’)\/
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Y
21- MB (El) I\/[err] 356. Exanple 7 PCT/GB 33 /0§
(1-[err]Butyl - 4- pagghy dyl ) met hyl - 3, 3-di met hyl - 3, 4-di hydr o- 2H -
[ 1, 3] oxazi no[ 3, 2-a] i ndol e- 10- car boxyl ate (E7)

(1-[err]Butyl -4-piperidyl)methyl 1Hindol e-3-carboxyl ate (Ela) was treatel
initially with N-chlorosuccinimde (1.5 equi42a ents) for 2h, then with

3- Er gmo 2, 2t di ne@dibdm:’btm Qpaéb@.}a dnd t?ﬁuesi(diéﬁfﬁmdméﬂf Zped é@bincavgdl @Mtt:r;] |
anhydr ous pot assj geto a i ng 0
descri bed in Exa?ﬂliﬁ]ea%;1 /cﬁh?ﬂfg %’F‘oﬁﬁﬁ %A@ %ﬁ%@ﬁﬁ%&éﬂﬁ%@d“@%&% ca
gel eluting wit hpasseﬂtinfrmgﬁ aptugaoidiasicOaiutiina eluting withh athy acetdte te afipraithd
(E7) as a white e compound (E37) which crystallised as a white solid from ethy!

5 acetate/ether mp 153-1550C .

TH NMR (CDCla)

§: 7.95(d,1H), 7.00-7.25(m,3H), 5.14(t,2H), 4.18(t,2H), 4.15(d,2H), 2.78-
10 2.96(m,2H), 1.02-2.18(m,14H).

Example 38

15  N-[(1-NButyl-4-piperidyl)methyl] 2,3,4,5-
tetrahydro{1,3]Joxazepino[3,2-alindole-11-carboxamide (E38)

a) A stirred suspension of N-{(1-"butyl-4-piperidyi)methyl] indole-3-
carboxamide (D1b, 1.0g, 0.0032 mole) in chloroform (25 ml) was treated with
20 4-chlorobutanol (0.69 mi, 0.0064 mole) followed by N-chlorosuccinimide
(470mg, 0.0035 mole) and a yellow solution was produced inside 5 minutes.
After a further 40 minutes the solution was observed to darken in colour to
orange. The mixture was kept at room temperature for a further 1h then
treated with 10% NasCO4 solution (30 ml} and extracted with chloroform (2 x
25 30 ml). The combined extracts were dried (NapSQ4) and concentrated in
vacuo to afford an orange oil, which was chromatographed on silica gel
eluting with 5% methanci/chioroform to give N-{(1-"butyl-4-piperidyl)methyl] 2-
{4-chiorobutoxy)indole-3-carboxamide {0.67g, 50%) as a yellow oil.

30 1HNMR (CDClg)

8:10.7(br s,1H), 8.23(d,1H), 7.00-7.32(m,3H), 6.88(t,1H), 4.43(t,2H),
3.48(t,2H), 3.34(t,2H), 2.86-3.02(m,2H), 2.25-2.40(m,2H), 1.18-2.00(m,15H),
0.90(t,3H).

35 ‘
b) A solution of N-{(1-Nbutyl-4-piperidyl)methyi] 2-(4—chio\@utoxy)indole-
3-carboxamide (0.67g, 0.0016 mole) in acetone {25 mi) was:treatgd with. __

anhydrous potassium carbonate (0.74g, 0.0054 mole) an sodiun} g:d@ .> gm},v,

"»'«‘.-g
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sol i dTA0% np. 134-135[err]C. [err]H NVR (CDO [err]) [erwrlg /0.?)506
7.08-7.%0 (m 3%9,30%”?1 (d, 2H) 4.15 (s, 2H), 3.77 (s, .07 (m
2H), 2./32-2.42 ( 1.80-2.10 (m 5H), 1.25-1.60 (m 6H), 120(5, 6H)

0.93 , 3H). M5 (Cl) MHerr] 399 Exanpl e 8
(’1-[ef r] Butyl - 4- pi peri dyl ) net hyl - 3, 4- di hydrgg2H-[ 1, 3] t hi azi no[ 3, 2- a] i ndol e-

10- cdr boxyl at e (58?44 Jeétgg h@%fkﬂﬁe@ié&uh&@r’r&@t ?Vﬂﬁ' The mlxt re was

H- i ndol e- 3-car bo reat e |n|t|all%
1

with N chI or 0s ucE‘Pﬁ’ﬁ rated 19@sYo aﬂngﬁﬁﬁﬁﬁ‘ﬁﬂeetfeﬁt@ﬁ with TQ%ME\QQ:BI sglutign 2
- pyopanet hi ol ( OrrifCaRd eRrAReRDWHR LRbrdiefm T2 ABOSMNS e ddeeinied Bevlasts weire bed

| Exanple 1b. TQned fﬁa léé n)g cgr?ceu%ra?end ba éac%%sa'nfd' tﬁe residue chromatographed on
5§ silica gel eluting with 5% methanol/chloroform. The colourless oil obtained
was passed through a plug of basic alumina eluting with ethyl acetate to
afford the title compound (E38) as a white solid (370mg, 60%). This was
converted to its oxalate salt and crystallised from acetone as a white solid mp
210-2110C.
10

Free base:- TH NMR (CDClg)

3: 8.36-8.44(m,1H), 7.17-7.25(m,3H), 6.94(t,1H), 4.30(t,2H), 4.11-4.20(m,2H),
3.35(t,2H), 2.90-3.00(m,2H), 2.25-2.35(m,2H), 2.18(quintet,2H), 1.55-
15 2.02(m,7H), 1.23-1.55(m,6H), 0.92(t,3H).

Example 39
20 (1-NButyl-4-piperidyl)methy! pyrimido{1,2-aJindole-10-carboxylate (E39)

The title compound was prepared from methyl pyrimido[1,2-ajindole-10-

carboxylate (D19) using the method of Example 29. The crude product was

washed at -789C with n-pentane and the residue chromatographed on silica
25 gel eluting with 5% methanol/chloroform to afford an orange oil.

1H NMR (CDCly)

5: 8.68-8.78(m,2H), 8.45(d, 1H), 7.87(d,1H), 7.59(t,1H), 7.45(t,1H), 6.77-
30  6.89(m,1H), 4.37(d,2H), 2.90-3.12(m,2H), 2.25-2.48(m,2H), 1.75-2.13(m,5H),
1.19-1.70(m,6H), 0.92(t,3H).
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with 10% Na[err]CJ err] solution and extracted with chl ochI/EB ﬁhE é)@ act
was dried (Na[erpdgddi7err]) and concentrated under vacuumto | eave a dar

oi | which was chromat ographed on silica gel eluting with

chl orof ormf net hanol (95:5) to afford (1-[err]butyl-4-piperidyl)nethyl \
2- (3-chl or opr opyl nmer capt 0) - 1H-i ndol e- 3- car#éxylate as a grey oil (220ng).
This was di ssol Vi followingt sorepdurdgiare also pidpardd:eat ed wi t h anhydrous

pot assi um carbonate (220ng, 0.0015 nole) and sodi um i odi de (390ng, 0.0026
nol e) and heated under reflux for 8h. The m xture was concentrated under
vacuum and t he regQuirolizidin-2glmethyl2)8cdihydrothiazpte(3]2-alindeles®, t hen

extracted with eédmbx% @&3) The extract was dried
5
2,3-Dihydrothiazolo[3,2-alindole-8-carboxylic acid is converted to its acid
chloride and reacted with eq-2-hydroxymethyiquinolizidine using a procedure
analogous to that described in Example 10.

10  Free base:- TH NMR (CDClg)

8: 8.00(d,1H), 7.15-7.30(m,3H), 4.34(t,2H), 4.10-4.25(m,2H), 3.87(t,2H), 2.80-
3.00(m,2H), 1.05-2.20(m,14H).

15
eq-Quinolizidin-2-yImethyl 2,3-dihydrothiazolo[3,2-alindole-9-
carboxamide (E41)

2,3-Dihydrothiazolo[3,2-a]indole-3-carboxylic acid is converted to its acid

20 chiloride and reacted with eg-quinolizidin-2-yimethylamine (D13) using a
procedure analogous to that described in Description 1b.

eq-Quinolizidin-2-yimethy! thiazolo[3,2-a]indole-9-carboxylate (E42)

25
Thiazolo[3,2-a]indole-9-carboxylic acid is converted to its acid chioride and
reacted with eq-2-hydroxymethyliquinolizidine using a procedure analogous to
that described in Example 10 to afford the title compound as a white solid mp
129-1319C (ether).

30

TH NMR (CDClg)

§:8.16(d,1H), 7.75(d,1H), 7.61(d,1H), 7.33-7.42(m,1H), 7.19-7.30(m,1H),
6.87(d,1H), 4.15-4.32(m,2H), 2.80-3.00(m,2H), 1.40-2.18(m,11H), 1.08-
35  1.40(m,3H).
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(Na[ér?éq err]) and concentrated. The residue was chrorratﬁ@]'ﬁ@e@i kol gagls 05
n e

al um el uti ngpwphghizethyl acetate. The colourless oil obtain . .
crystallised fromether to afford the title conmpound (E8) as a white solid
(80ny 21 %9 np 99-100[err]C. [err] HNWR (CDC[err]) [err] : 7.97-8.04 (m
H,/7.14-7.30 (m 3H), 4.22 (d, 2H), 4.1546t., 2H), 3.05-3.15 (m 2H),

1

LS 0 (1 Ot el s i
(

t

(

1/ [err] Butyl - 4-pi peridyl)nethyl -2, 3,4, 5-
trahydro[ 1, 3] oxazepi no[ 3, 2-a] i ndol e- 11- car boxyl ate (E9)

) . : : _a. t ted
1-Terr] Butyl - 4 B8lo4!% b8 -cAltoxfiChGa s SSnNeY B dod hiongs ahg®at ©
5 reacted with eg-quinolizidin-2-yimethylamine using a procedure analogous to
that described in Description 1b.

eg-Quinolizidin-2-ylmethyl! 3,4-dihydro-2H-[1,3]thiazino[3,2-a]indole-10-
10 carboxylate (E44)

3,4-Dihydro-2H-[1,3]thiazino(3,2-ajindole-10-carboxylic acid is prepared from
thioxindole using a procedure analogous to that described in Description 15.
This is converted to its acid chloride and reacted with eg-2-

15 hydroxymethylquinolizidine using a procedure analogous to that described in
Example 10. Oxalate salt mp 130-1320C.

Free base:- TH NMR (CDClg)

20  5:7.96-8.04 (m,1H), 7.13-7.30(m,3H), 4.05-4.30(m,4H), 2.90-3.20(m,4H),
2.35-2.51(m,2H), 1.20-2.32 (m,14H).

(1-NButyl-4-piperidyl)methyl pyrimido[1,2-a]indole-10-carboxamide (E45)
25
a) Benzyl pyrimido[1,2-ajindole-10-carboxylate is prepared using a
procedure analogous to that described in Description 19 and then
hydrogenated over 10% Pd/C in ethanol to afford pyrimido[1,2-a]indole-10-
carboxylic acid.
30
b) Pyrimido(1,2-a]indole-10-carboxylic acid is converted to its acid
chloride and reacted with (1-Nbutyl-4-piperidyl)methylamine (D1) using the
procedure of Description 1b.

35
(1-NButyl-4-piperidyl)methyl 1,2,3,4-tetrahydropyrimido[1,2-alindole-10-
carboxamide (E46)

]
4

ey "s"‘*‘-»(*_.-wwm
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‘
initially wiwth N-chlorosuccinimde (1.5 equivalents) for 2 f )
4-chl oro-1- butanpoiayz equivalents) for 1 8h using the net rgxng\?n& g\lb
and the product isolated as in Exanple 8 to afford
(1-[err]butyl -4-piperidyl) nmethyl 2-(4- \ .
chl or obut oxy) - 1H-i ndol e- 3-carboxyl ate as a ygglow oil. A solution in

; ! onted v : ' O o d
and heat ed under %f ! G BRI 3. e A8, MG E AN & Kol anirRhg
the title conpoutdEYRORS).al Y 63,%81)WamePnyertedhto itsracid ashlotde andireacted
i ts oxal ate sal t withONg1EuRf1l4-sipEridy IRy RIGAE (D?) QK8 t W@% ufPbt d 1P
161-164[err] C De'sc%gfionof‘glté'i taﬁo.rsdalllf[(1-11815&]-4%;)'\%%3?)#@{\),?; 2-chlog<)aindole-3-

5 carboxamide.

b) N-{(1-Butyl-4-piperidy)methyl] 2-chloroindole-3-carboxamide is
reacted with 3-chloropropylamine using a procedure analogous to that
described in Description 18.

10
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8 7.8 .95 (m 1H), 7.45-7.55 (m 1H), 7.10-7.25 (m 2H) 675@49@/(@050

3. 45 2 280305(m4H)
£11H)50 41 (7)5(?I 22')5383@20 1. 40(?]m IZ_DH) 0.89 (t, 3H). (EI) Merr] 384.

Exanplfe 10 (1- err] Butyl - 4-pi peridyl) met hyl
6, YWB 9- tetﬁahgldropyrl do[ 1, 2-a] i ndol e-10- cagpoxyl ate (EL0) A solution of

D3, (400nyg,
6,7,8,9-tetrahydropyido[1l ,2-a]indol e- 104 ) t)(Ilc aci d, .
0.00186 nol e) in dichl or onet hane (20m) Rgg }t?‘g ®d with oxal %/Ie cglrg{ L(rjg
(0.20m , 0.0023 nole) and 2 drops of DVMF and stirred at roomtenp

for 2h, then conmdr?}mh 1 (qnt@ﬁfég,at@s B\ §1§| ﬂsalﬁgﬂ q?é? %% ggg?r ange

solid. A solution of [err] butyl -4-piperi

0.00186 nole) in dry
5 a) N-(1-NButyi-4-piperidyl)methylamine

A stirred solution of isonipecotamide (70g, 0.55 mole) and 1-bromobutane
(58.8 ml, 0.55 mole) in ethanol (700 ml) was treated with anhydrous '
potassium carbonate (152g, 1.10 moie) and heated under reflux for 3h. The
10 mixture was allowed to cool, then filtered and the filtrate concentrated under
vacuum. The residual oil was dissolved in chloroform (400 ml) and washed
with water (1 x 300 ml), then dried (Nap2S04) and concentrated under vacuum
to leave a yellow oil (77.5g). This oil was mixed thoroughly with phosphorus
pentoxide (75g) and the mixture heated at 160-1809C under nitrogen for 2.5h
15 with gentle stirring. The reaction mixture was allowed to cool, then treated
with water (500 ml). When the solid mass had dissolved, the solution was
basified by addition of solid K»CO3 and extracted with ethyl acetate (2x400
ml). The combined extracts were dried (NapS0y4) and concentrated in vacuo
to leave a brown oit (78g). This was dissolved in dry ether (400 ml) and
20  added dropwise over 30 minutes to a stirred suspension of lithium aluminium
hydride (25g, 0.66 mole) in ether (200mi) at 09C under nitrogen. When
addition was complete, the mixture was allowed to warm upto room
temperature and stir for 18h. It was re-cooled to 0°C and treated cautiously
with water {25ml), 10% NaOH solution (25 ml) and water again (75mi). The
25  mixture was filtered through kieselguhr and the filtrate concentrated in vacuo
to leave a brown oil, which was distilled under vacuum to afford the title
compound as a colourless oil (66g, 71%) bp 96-99°C at 3 mm Hg.

TH NMR (CDCl3)

30
8: 2.90-3.02(m,2H), 2.58(d,2H), 2.25-2.38(m,2H), 1.65-2.00(m,4H), 1.08-
1.58(m,9H), 0.92(t,3H).

i
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THE (25m ) at 5[err]C under nitrogen was treated with 1.5M RETVBB Bt3i L
ether (1.24m, Opagagp nole) and left to stir for 15 mnutes, then treated
with a solution of the above acid chloride in dry THF (15m ). After 16h at
roomtenperature, the mxture was treated with saturated Klerr]CJ err]
solution (50m ) and extracted into ethyl acet®&ate (2x75m ), dried

(Na[err]Serr]) b?nd Nomwrﬂdt?t-mb.péhuwm@thﬂmd@éiadmmanﬂbeomat agr aphed
on silica gel eluting wth chl oroforniethan (95:5) to afford the title
conpound (E10) as a yellow oil. This was converted to its hydrochl oride

salt to afford aTetd stiarisgisolditiomopindd8H3-caBldxylitiatids@d) in diehlotdmatvene (20
LS50 10 iyl vl e e gy 0 B
2H), 2.82-3.0%8 ( mmqmylformawdg (32rqna). 7After aheors;Lﬂwosqlv\qntawpre evagorated) (m
2H), 0.90 (t, 3Hunderreduced pressure. A portion of the residual acid chloride (420 mg)
was dissolved in dichloromethane (12 mi) and added dropwise to a solution of
N-(1-"butyl-4-piperidyl)methylamine (400 mg) in dichloromethane (12 mi)
followed by triethylamine (0.36 ml). After stirring at ambient temperature
10  overight, the reaction mixture was washed with saturated NaHCO3, and the
organic phase was dried (NapSOy4). The solvent was evaporated under
reduced pressure and the residue recrystallised from ethyl acetate to give the
title compound (D1) (467 mg, 64%).

15  1H NMR (CDCl3) 250 MHz

§:9.29 (br s,1H), 8.05-7.9 (m,1H), 7.81 (d,1H), 7.55-7.4 (m,1H), 7.39-7.2
(m,2H), 6.28 (br s,1H), 3.39 (t.2H), 3.0 (br d,2H), 2.45-2.25 (m,2H), 2.1-1.1
(m,11H), 0.9 (t,3H).

20

Description 2 (intermediate for Example 5)

N-[2-(1-Piperidyl)ethyi] 1H-indole-3-carboxamide

25
1-Piperidineethylamine was reacted with 1H-indole-3-carboxylic acid chioride
using the method described in Description 1 to afford the title compound (D2)
as a beige solid.

30 1HNMR (CDCl3)

5:9.90 (br.s, 1H), 7.97-8.07 (m, 1H), 7.78 (d, 1H), 7.36-7.50 (m, 1H), 7.15-
7.30 (m, 2H), 7.13 (br.t, NH), 3.55-3.68 (m, 2H), 2.60 (,2H), 2.40-2.55 (m,
4H), 1.40-1.73 (m, 6H).

35
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VB 9 =+

Merr]

(1-[ewr]Butyl -

carboxylate (E

gﬂ%i%ﬁri dyl ) met hyl - 2, 3- di hydr o- 1H pyrr ol Oﬂyag S”%"{en 9_5 us

e title conpound (E11) was prepared from

2, 3-di hydro-1H pyrrol o[ 1, 2-a]indol e-9-carboxylic acid (D4) using the
met hod of Exanpl e 10, and was isol ated as. ggpal e orange solid (24°/c) m p.

100-1 02C. [er
3H), 4.17 (d,

(m 2H),
(f 4H),

2. 30-
1.22-

5

10

15

20

25

30

35

%%% ‘%irl?;eh aéé %r’%’ia'ﬁﬁ'%)g'ﬁzlgé? oéH% m 72&5’ 2.22752]. 72

2.41 (m 2H), 1.92-2.07 (m 2H), 1.73-1.90 (m 3H), 1.40-1.60

1)39( Bthgi B-anfindphbhylattlate

A solution of ethyl 2-nitrophenylacetate (13.6g, 0.065 male) in ethanol (150mi)
was hydrogenated over 10% Pd/C catalyst (1g) at room temperature and
pressure for 18 hours. The reaction mixture was filtered through keiselgthr
and concentrated in vacuo to afford the title compound as a clear oil, which
solidified on standing (10.8g, 93%).

TH NMR (CDCl3)

$: 7.05-7.15 (m, 2H), 6.68-6.80 (m, 2H), 4.13 (g, 2H), 4.05 (or.s, 2H), 3.55 (s,
2H), 1.25 (1, 3H).

b) Ethyl 2-(5-chlorovalerylamino)phenylacetate

A solution of ethyl 2-aminophenylacetate (5.60g, 0.031 mole) and
diisopropylethylamine (7.08mi, 0.042 mole) in dry THF (75mi) was treated
with 5 chlorovaleryl chloride (4.00mi, 0.031 mole) and left to stir for th. The
reaction mixture was concentrated in vacuo and the residue dissolved in ethyl
acetate (200ml) and washed with 1M HCI (100ml), dried (NasSO4) and
concentrated in vacuo to afford a beige solid. This was washed with n-
pentane/ether (1:1) and dried to afford the title compound as a light beige
solid (8.1g, 91%).

TH NMR (CDCl3)

8: 8.90 (br.s, 1H), 7.88 (d, 1H), 7.05-7.37 (m, 3H), 4.17 (g, 2H), 3.60(s, 2H),
3.45-3.65 (m, 2H) 2.35-2.55 (m, 2H), 1.68-1.98 (m, 4H), 1.28 (t, 3H).

c) Ethyl 6,7,8,9-tetrahydropyrido[1,2-alindole-10-carboxylate

A solution of ethyl 2-(5-chlorovalerylamino)phenytacetate (8.10g, 0.027 mole)
in dry THF (50ml) was added to a stirred suspension of potassium t-butoxide
(7.62g, 0.068 mole) in dry THF (200ml) at room temperature under nitrogen.
After 1h the purple solution produced was treated with water {10mi) and
concentrated in vacuo. The residue was shaken with ethyt acet T"EiQOQrgl)

»4!" ~
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M5 (El') Merr] 354. Exanple 12 (1-[err]Butyl-4-piperidyl POT/EB 9 3 / D[]\
7,8,9, 10-t et r ahyplggft+ azepi no[ 1, 2-a] i ndol e- 11-carboxylate (E12) The title
conmpound (E12) was prepared from7,8,9,10-tetrahydro-6H

azepi no[ 1, 2-a] i ndol e-11 -carboxylic acid (D5) using the method of Exanple\

10. The crude product was purified by chrondgegraphy on silica gel eluting

s hydr ochl o1 1 e g g D e 1
IS . » s
LerrTH NVR (d[ erT9RRAES" E?"Gra"?%g‘-i@)[%}‘f?qncf@féﬁ‘%ﬁ" acly tw)a,?f‘”d ar orange Gil.
7.93- 8. 00( m 1H) , This Wastcho@thatoyraphedior Siida gel elufimg with.cther té. aHdrdntitHitle

4.17(d, 2H), 3. 35@@@“&%%&0&%%&%%,@%).1' 55- 2.15(m 13H),

1.24-1.40(m 25H) ,

TH NMR (CDClg)

5: 8.07-8.17 (m, 1H), 7.13-7.30 (m, 3H), 4.38 (q, 2H), 4.00 (t, 2H), 3.30 (t,2H),
1.82-2.12 (m, 4H), 1.43 (t, 3H).

10 |
d) 6,7,8,9-Tetrahydropyrido[1,2-a]indole-10-carboxylic acid

A solution of ethy! 6,7,8,9-tetrahydro-1H-pyrido[1,2-a]indole- 10-carboxylate
(1.209; 0.0047 mole) in ethanol {50ml) and 10% NaOH solution (50ml) was

15 heated under reflux for 4 hours. The reaction was then acidified with 1M HC!
acid (50mi) and extracted with ethyl acetate (50ml). The organic layer was
separated and extracted with 10% NasCOQO3 solution (120ml) and the aqueous
solution then re-acidified with 5M HCI acid and extracted into ethy! acetate
(2x75ml). The organic extracts were combined, dried (NasSQg4) and

20 concentrated in vacuo to afford the title compound (D3) as a white solid
(400mg, 40%).

TH NMR (CDCl3)

25  §:8.23(d, 1H), 7.20-7.35 (m, 3H), 4.10 (t, 2H), 3.40 (t, 2H), 2.00-2.15 (m, 2H)
1.85-2.00 (m, 2H).

\
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VS (8 MH err] 383 -25- Exanple 13 _
N[ ( 1-@But yl - 4- ?@rﬁdyl )met hyl ] -2, 3-di hydro- 1H pyrrol o[gpz-lgpi gd%l{a-uQ-U 5 06
car boxam de (E13) solution of 2,3-dihydro-1
H-pyr/ ol o[ 1, 2-a] i ndol e-9-carboxylic acid, D4, (1 80ng, 0.89.mMmvle) in
di chl’oronet hane (20 m) was treated with ox® yl chloride (0.096 m, 1.1
hen

mol e) and 2 dr qréscriptidria giRtbrivledlt@ ot xdraoIEs ey ed)ure for 1 h, the
contentrated in vacuo to give the acid chloride as a yellow solid.

! a)  Ethyl 2-(4-chiorobutyrylamino)pheny!acetate

5 The title compound was prepared from ethyl 2-aminophenylacetate using the
method of Description 3b,and was isolated as a beige solid, (100%).

TH NMR (CDClg)

10 §:8.90 (br.s, 1H), 7.85 (d, 1H), 7.05-7.35 (m, 3H), 4.15(q, 2H), 3.68 (t.2H),
- 3.80(s, 2H), 2.60 (1, 2H), 2.10-2.30 (m, 2H), 1.26 {t, 3H).

b) Ethyl 2 3-dihydro-1H-pyrroio[1,2-alindole-9-carboxylate
15  The title compound was prepared from ethy! 2-(4-

chlorobutyrylamino)phenylacetate using the method of Description 3¢, and
was isolated as an orange oil that crystallized on standing (15%).

1H NMR (CDClg)
20
3: 8.05-8.15 (m, 1H), 7.15-7.30 (m, 3H), 4.35 (q, 2H), 4.06 (t, 2H), 3.28 {t,
2H), 2.55-2.72 (m, 2H), 1.40 (t, 3H).
c) 2,3-Dihydro-1H-pyrrolo[1,2-alindole-9-carboxylic acid
25

The title compound (D4) was prepared from ethyl 2,3-dihydro-1H-pyrrolo{t ,2-
ajindole-S-carboxylate using the method of Description 3d, and was isolated
as as an off white solid (42%).

30 1H NMR (d6DMSO)

5: 11.85 (br.s, 1H), 7.90-8.02 (m, 1H), 7.32-7.47 (m, 1H), 7.10-7.25 (m, 2H),
4.15 (1, 2H), 3.20(t, 2H), 2.50-2.70 (m, 2H).

35

e -
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A solution of (1-[err]butyl-4-piperidyl)nmethylam ne, D8, ﬁQB 9&9/[]
nmol e) and trietlp,)ébg pne (0.15 m, 1.1 nmle) in dichl oro ane (20 m

under nitrogen was treated with a solution of the above aC|d chl ori de |n_

di chl oronet hane (5 m) and stirred at roomtenperature for 3h. The sol ut!og
was treated with 10% Na2CO3 sol uti on and th.esgnrganic | ayer separated, drie

(Na[err]SQerr]) mrm&lﬁ@ﬁl@dﬁe foréﬁ‘?ﬁ %?ye a beige solid. This was

recrystallised from efhyl itle conpound (E13) as a
white solid (180nmg, 55% np 152-154[err]C. [err]H NWR (CDCI[err]) [err]:

8 1 1 .38(t, 2H),
53 (OO 1) 8Tt Bty e hidronaxaroaniinolienylaceltgle 2 S 2580

2.10(m6H), 1.22-1.55(m5H), 0.90(t,3H). MS (Cl) MHerr] 354
5 The title compound was prepared from ethyl 2-aminophenylacetate and 6-

bromohexanoyl chioride using the method of Descriptipn 3b and was isolated
as a beige solid (100%).

TH NMR (CDCl3)

10
3: 8.90(br s, 1H), 7.90(d,1H), 7.05-7.35(m,3H), 4.17(q,2H), 3.60(s,2H).
3.42(t,2H), 2.45(t,2H), 1.45-2.00(m,6H), 1.28(t,3H).

b) Ethyl 7,8,9,10-tetrahydro-6H-azepino[1,2-a)indole-11-carboxylate
15
The title compound was prepared from ethyl 2-(6-
chlorohexanoylamino)phenylacetate using the method of Description 3¢, and
was purified by chromatography on silica gel eluting with 60-80 petroVether
(9:1) to afford a white solid (16%).
20
TH NMR (CDClg)

5: 8.07-8.19(m,1H), 7.15-7.35(m,3H), 4.40(q,2H), 4.15-4.25(m,2H), 3.45-
3.60(m,2H), 1.67-2.00(m,6H), 1.45(t,3H).

25
c) 7,8,9,10-Tetrahydro-6H-azepino[1,2-ajindole-11-carboxylic acid

The title compound (D5) was prepared from ethyl 7,8,9,1 O-tetrahydro-6H-
azepino[1,2-alindole-11-carboxylate by hydrolysis with sodium hydroxide as in

30 the method of Description 3d. After 4 hours heating under reflux, the mixture
was acidified with 5M HCI acid and the white solid formed filtered off and
dried (82%).

1H NMR (d6DMSO)

35 |
8: 12.05(s, 1H), 7.94-8.04(m,1H), 7.48-7.60(m, 1H), 7.05-7.20(m,2H), 4.24-
4.36(m,2H), 3.38-3.53(m,2H), 1.54-1.90(m,6H)
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EI—X??E[ngﬁtyl - 4- pi ,dyl) met hyl ] - 2, 3-di hydrooxazol o[ 3, Zaﬂcm& @ / U U% U B
car boxani de (E14;D%§I£3f1 1-[err]Butyl -4-piperidyl)methyl] indole-3-car box?m e
(D1) s treated initially with Nchlorosuccininde (1.5 equivalents) for
2h, then with 2- bronoethanol (2 equival ent for 16h, followed by

[ t 3,. | valents) in acefdHe for 68h, usi ng t he met hod
fescribed i n Exalgesripyoh s sghedhie Br Bramplasducio, BasnaRe)f Led by

chromat ography on silica gel eluting with chl orofornfethanol (19:1) to

afford the titl e(ﬁﬂwmpﬁ@r@in%maetﬁ%éle solid

5 A mixture of ethyl isonipecotate (102g, 0.65 mole) and 1-bromobutane (72 mi,
0.67 mole) in ethanol (1.2L) was treated with anhydrous potassium carbonate
(180g, 1.3 mole) and heated under reflux for 2h. The mixture was allowed to
cool and then filtered through kieselguhr. The filtrate was concentrated in
vacuo to leave a yellow oil, which was dissolved in ether (300 ml) and added

10  dropwise over 20 minutes to a stirred suspension of lithium aluminium hydride
(50g, 1.3 mole) in either (500 ml) at 09C under nitrogen. The mixture was
stirred at room temperature for 18h, then cooled to 0°C and treated with
water (50 ml), 10% NaOH solution (50mi) and water (150ml). The mixture
was filtered through keiselguhr and the filtrate concentrated under vacuum to

15 leave a pale yellow oil, which was distilled to afford the titte compound as a
colourless oil (88.5g, 80%) bp 102-108°C at 0.1 mm Hg.

TH NMR (CDClg)

20 3:3.48(d,2H), 2.88-3.03(m,2H), 2.25-2.38(m,2H), 2.10(br s, 1H), 1.66-
2.00(m,4H), 1.17-1.60(m, 7H), 0.90(t,3H)

Description 7 (intermediate for Example 15)
25
(1-Benzyl-4-piperidyl)methanol

Ethyl isonipectoate was intially alkylated with benzyl bromide and the product
reduced with lithium aluminium hydride using the method of Description 6, to
30  afford the title compound (D7) as a colourless oil (100%).

TH NMR (CDClq)

3:7.20-7.35(m,5H), 3.52(s,2H), 3.48(d,2H), 2.86-3.00(m,2H), 1.20-
35 2.05(m,8H).
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follow ng recrystallisation fromchloroformether (14% ngcgégp %Eﬁ[ﬁrq BC.

1 HNW (CDA [ erpigaderr] : 8.19(d, 1H), 7.00-7.30(m 3H),

5.15(t, 2H), 4.20(t,2H), 3.32(t,2H), 2.90-3.1 5(m 2H), 2.25-2.42(m2H),
1.20-2.05(m 11 H), 0.90(t,3H). MS(Cl) MH err] 356 Exanple 15 \
(1- Benzyl - 4- pi peridyl ) nmet hyl - 3, 4-di hydr o- 2H5 %, 3] oxazi no[ 3, 2-a] i ndol e-

10- car boxyl at e (Bé&eription 8|(ﬂﬂ@ﬂn¢ec§at‘é&bbEXdﬂanésaf8 &navag) converted to its
acid chloride and then reacted with benzyl - 4- pi peri di nenmet hanol (D7)

using the nethod given in Exanple la. The resulting orange oil was
chr omat ogr aphed 8,7-BihydrapyridoH|,2+-ajindole-1 0-canboxylimacidet hanol (9:1) to
afford (1-benzyl -4-piperidyl)nethyl indole-3-carboxylate as a yellow oil

88¢
(88% 5 A stirred solution of methyl 6,7-dihydropyrido[1,2-a]indole-10-carboxylate (T.

Teitei and L.K. Dalton, Australian J. Chem 1969, 22, 897) (1.0g, 0.0044 mole)
in methanof (40ml) was treated with a solution of potassium hydroxide (3.0g,
0.054 mole) in water (50ml) and heated under reflux for
3 h. The solution was allowed to ¢cool, then acidified with HCI acid and

10  extracted with ethyl acetate. The extract was dried (NasSQj4) and
concentrated under vacuum to leave the title compound (D8) as a yellow solid
(600mg, 64%).

TH NMR (CDCly)
15
d: 8.18-8.22 (m, 1H), 7.50 (d, 1H), 7.20-7.35 (m,3H), 6.27-6.38 (m, 1H), 4.15
(t, 2H), 2.62-2.78 (m, 2H).
20 Description 9 (intermediate for Examples 18)
Pyrido{1,2-alindole-10-carboxylic acid
The title compound (D9) was prepared from methyl pyrido[1,2-a]indole-10-
25 carboxylate (T. Teitei and L.K. Dalton, Australian J. Chem. 1969, 22, 997)
using the method of Description 8 as a bright yellow solid (76%).

TH NMR (CDCl3 + CD30D)

30  5:8.56(d, 1H), 8.34-8.46 (m, 2H), 7.93 (d,1H), 7.32-7.57 (m, 3H), 6.87 (¢, 1H).
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1H (CDCl[err]) [err]: 9.24(s,1H), 8.1 2-8.20(m 1H), ﬂ‘?l ﬁd 1H)
7.20-A45(m 8H) ,, 4,20(d, 2H), 3.53(s, 2H), 2.90-3, 04(m2H),I; /482919585 06
1.36-1.58(m 2H). (1- Benzyl - 4-pi peri dyl) net hyl i ndol e-3-carboxyl ate was
treatged initially with N-chlorosuccinimde (1.5 equivalents) for 2h, then

W t h/3-brono-1- propanol (2 equival ents) fogz16h, followed by anhydrous

pot assi um car bonat e L n.acefron usi t he ne h%b described in Exanple 1b.
The’ crude produgﬁeﬁﬁéﬁfﬁﬂ ?W’@géfwdéig&%féﬂr‘a'ﬁ Jon silica gel eluting with
chforof orm et hanol (19:1) to afford the title conpound (E15) as a beige
solid foll owi ng e ' ' rm ether (47% np
o Son’ ey YN0 AMBENA iRy A dthgEIHROT0P
5 Isonipecotamide was initially alkylated with benzyl bromide, then the amide
dehydrated with phosphorus pentoxide and the resulting nitrile reduced with
lithium aluminium hydride using the method of Description 1a to afford the title
compound as a colourless oil after distillation (67%) bp 106°C at 0.25 mmHg.

10 1H NMR (CDClg)

8: 7.20-7.37(m,5H), 3.48(s,2H), 2.85-2.95(m,2H), 2.55(d,2H), 1.87-
2.00(m,2H), 1.60-1.75(m,2H), 1.10-1.40(m,5H).

15
Description 11 (intermediate for Example 29)

a) Methyl 2-chloroindole-3-carboxyiate

20 A stirred suspension of methyl indole-3-carboxylate (6.0g, 0.034 mole) in
chloroform (200 mi) was treated with N-chlorosuccinimide (5.04g, 0.038 mole)
to afford a clear solution within 15 minutes. After 2h at room temperature this
was treated with 1M HCl/ether (34 mi, 0.034 mole) and allowed to stir for a
further 1h, then treated with excess 10% NasCO3 solution and the chloroform

25 layer separated, dried (NapSO4) and concentrated in vacuo. The residual
yellow solid was recrystallised from chloroform/60-80 petrol te afford the title
compound (D11a) as a beige solid (3.4g, 48%).

1H NMR (CDCl3/dSDMSO)

30
5: 11.3(br s,1H), 8.02-8.12(m,1H), 7.30-7.40(m, 1H), 7.18-7.26(m,2H),
3.95(s,3H).

MS (El) M+ 209 and 211
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-27 - H NMR (CDd 1 7.94-8.00(m 1
4. 48- 4[ ggz]m 2H) Paéa%ggﬁ”zl@ [2%15- 4.12(m 2H§rn 3H)50(s ZH?ﬂm rg gH)' \N

2.88-2.98(m 2H) 2.39(m2H), 1.75-2.08(m5H), 1.35-1 .55(m2H). M5
(Cl) MHerr] 405. Exanple 16

(1-[err]Butyl-4-piperidyl)nmethyl-3,4-di hydrgg 1- oxo- 2H-[ 1, 3] t hi azi no[ 3, 2-
a] i ndol e- 10- car boxyl ate (E16) A solution of

(1-[err]butyl-4-piperi dx ZEB- met hyl 3, 4-di hydro-2H-[ 1, 3]t hi azi no[ 3, 2-

a] i ndol e- 10- car pxy| Meghy me’ihlvbﬂ,m,ﬁﬂemwwwwim[dr%allﬂdp)e'é@rd wat er
(5mM) was treat Qgrgbilgafé)dl um peri odate (100ng, 0.46 mmole) and stirred at
roomtenperature for 24h. The solution was then treated with saturated

5 A solution of methy! 2-chloroindole-3-carboxylate (3.4g, 0.016 mole) in dry
THF (70 mi) at 5°C under nitrogen was treated portionwise with sodium
hydride (480mg of 80% oil dispersion, 0.016 mole) and then stirred at room
temperature for 30 mins. The resulting solution was treated with a solution of
3.3-dimethylaminopropy! chloride (0.020 mole) in toluene (30 ml) and heated

10 under reflux for 48h, then concentrated in vacuo and the residue treated with
10% NagCOg solution (50 ml) and extracted with ethyl acetate (2 x 70 ml).
The combined extracts were dried (NapSOy4) and concentrated in vacuo to
leave a yellow oil, which was chromatographed on silica gel eluting with
ether/60-80 petrol (1:1). The title compound (D11) was obtained as a beige
15 solid (1.95q, 50%).

TH NMR (CDClg)

§: 7.92(d,1H), 6.97-7.19(m,3H), 3.92(t,2H), 3.88(s,3H), 3.36(t,2H), 3.27(s,3H),
20  2.10-2.22(m,2H).

Description 12 (intermediate for Example 26)
25 eq-Quinolizidin-2-ylmethylamine

A stirred suspension of lithium aluminium hydride (400mg, 0.010 mole) in THF
(20 ml) at room temperature under nitrogen was treated with a solution of eq-
2-cyanoquinolizidine (E. Koshinaka et al, Yakugaku Zasshi 1980, 100, 88) in

30 THF (3mi) and the mixture then heated under refiux for 20 minutes. The
mixture was allowed to cool then treated cautiously with water (0.4 mi), 10%
NaOH solution (0.4 ml) and water (1.2 ml). The resulting mixture was filtered
and the filtrate concentrated in vacuo. The residue was distilled in a
Kugelrohr apparatus to afford the title compound (D13) as a colouriess oil

35 (700mg, 97%).
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KlerTi®O err] solution (10m) and extracted using et hyl nﬁbizgg(sxg5 v UE

The extract was drled (Na[err]SOerr]) and concentrated i

yel l ow oi |, whi cR3GB&7 chr onat ographed on silica gel eluti ng with 5%

met hanol /chl oroform The col ourl ess oil obtained crystallised fromether
to give the title conpound (E16) as a wite ?Q| id (27mg, 32% np 130-135C.

[err]H NVR (CDO | Mh&% 8.24 (d, 1H), %7.730-7.50 (m 3H), 4.54 (dd, 1
H, 422438(mH 3ldt, 1H), 3.40 (dd, 1H), 3.21 (dgq, 1 H),
2.86-3.08 (m 3H), 2.30-2.45 (m 3H), 1.80- 2.10 (m 5H), 1.40-1.65 (m

4, 1.20-1.40 (815 8hls o8P Iy 2. 57D 21) VP ddb 2 2H§0:20-1.80(m, 13H), 0.88-

1.05(m,1H).
5
Description 13 (intermediate for Example 30)
3-Methy!thiazolo[3,2-a]indole-g-carboxylic acid
10 '

a) A stirred solution of 3-methylthiazolo[3,2-ajindole (A. Kiprianov and V.
Khilya, Zh. Organ. Khim. 1966, 2, 1474) (270mg, 0.0014 mole) in DMF (3 ml)
was cooled to 5°C under argon and treated with triflouroacetic anhydride
(0.23 mi, 0.0017 mole), then allowed to warm to room temperature over 3h.
15 The solution was poured into water (25 ml) and the mixture extracted with
ethyl acetate (2 x 20 ml). The combined extracts were dried (Na>SO4) and
then concentrated in vacuo to afford 3-methyl-9-
triflouroacetylithiazolo[3,2-ajindole (370mg, 90%) as a brown solid.

20 1HNMR (CDCl3)

5: 8.10(br s,1H),7.85(d, 1H), 7.39-7.47(m,1H), 7.25-7.35(m,1H), 6.69(s, 1H),
2.83(s,3H).

25 b) 3-Methyl-9-trifluoroacetylthiazolo{3,2-ajindole (370mg, 0.0013 mole)
was treated with 20% NaOH solution (15 ml) and ethanol (15 ml) and heated
under reflux for 6h. The mixture was concentrated in vacuo to half its volume
and the residue acidified with 2M HCI acid and then extracted with ethyl
acetate (2 x 30 mi). The combined extracts were dried (NapSOy4) and

30 concentrated in vacuo to afford the title compound (D13) as a brown solid
(300mg, 100%).

TH NMR (d6DMSO)

35 & 12.3(v brs,1H),7.93-8.08(m,2H), 7.16-7.40(m 2H), 6.95(s,1H), 2.59(s,3H).
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-28 - Example 17 (1- [err] Butil-éi pl peri dyl) net hyl
6, 7- di hydr opyri do g -a] ndol e- 10- carboxylate (E17) The tlpthG,%r%)éulldu\has
prepared from 6,7 %Q dropyr| do[ 1, 2-a]indiole-1 0- carboxylic acid (D8)

using the nmethod of Exanple 10, and chromat ographed on silica gel eluting\
with ethyl acetate to give a yellow solid 0/() np 62-62C (n-pent ane).

[err]H NVR (CDCl [err : 10-8. 17 (dt, 1 7.18-7.33
3H), 6.25-6.35 ( Sqwﬂon1£2('qtarmmtefﬁfégg@9'e%53|), 2.90-H)3. 05 (m 2H),(m
2.63-2.75 (m 2H), 2.29-2.38 (m 2H), 1.75-2.04 (m 5H), 1.25-1.55 (m 6H),

0.91 (t, 3H). MSNﬁ(El.éro%gamy%)(srééthanesuIphonamide

5 A stirred solution of 2-bromoethylamine hydrobromide (5.10g, 0.025 mole)
and triethylamine (6.96g, 0.050 mole) in dichloromethane (200 ml) at ice bath
temperature was treated dropwise with methanesulphonyl chloride (1.96 mi,
0.025 mole). The mixture was allowed to warm to room temperature and stir
for 16h, then washed with water and 5M HCI acid, dried (NapSO4) and

10 concentrated in vacuo to afford the title compound (D14) as a colourless oil
which solidified on standing to give a white solid (3.5g, 69%).

TH NMR (CDCl3)

15  §:4.92(s,1H), 3.62-3.48(m,4H), 3.05(s,3H).

This Sheet Has Been Replaced

Description 15 (intermediate for Example 31) ”"m l"l" ’I ll II

A solution of thioxindole (400mg, 0.0027 male) and 1,2-dibromoethane (0.24
ml, 0.0027 mole) in dry THF (10 ml) was added to a stirred solution of
potassium t-butoxide (760mg, 0.0068 mole) in dry THF (40 ml) at room

25 temperature under argon. The mixture was stirred for 3h, then treated with
water (100 ml) and extracted with ethyl acetate (2 x 70 ml). The combined
extracts were dried (NasSO4) and concentrated in vacuo to leave an orange
oil, which was chromatographed on silica gel eluting with 10% ether/60-80
petro!. The title compound was obtained as a white solid (135mg, 29%}.

20 a) 2,3-Dihydrothiazolo(3,2-alindole

30
TH NMR (CDClg)

§: 7.42-7.23(m,1H), 7.00-7.25(m,3H), 6.20(s,1H), 4.23(t,2H), 3.79(t,2H).

35 b) 2,3-Dihydrothiazolo{3,2-a]indole-9-carboxylic acid
. 2,3-Dihydrothiazolo[3,2-alindole was treated with tnﬂuofo[écet:c:annygmgéi
using the method of Description 13a to afford b, | L J"J&" /
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Exarr;)& 18 (1-[err]Butyl -4-piperidyl)nethyl

pyri dofl, 2-alin R4 O0- carboxyl ate (E18) The title corrpour?cpw&e-spz!r gdu 5 UB
from pyrido[ 1, 2-al]1"ndol e- 10- carboxylic acid (D9) using the nmethod of

Examgf e 10 and chromat ographed on silica gel eluting with ethyl acetate to

give a yellow solid (1099 np 57-59C (n- pe_rgf;?ne). [err]H NIV7R (ng;jggrE])
. 8.35-8.5 - 7. 28-7. m
[2%,”6. 78- 6. 86%’%?@%‘*9{?’5@?@&%’%"9’. 5‘3- .@@(éﬂ%i%@o)-z,go_zm (m

2H), 1.85-2.05 (m 5H), 1.43-1.60 (m 4H), 1.25-1.40 (m 2H), 0.92 (t, 3H).
M5 (El) M 364. THNMR (CDClg)

5  §:7.93(br s,1H), 7.07-7.30(3H), 4.30(t,2H), 3.85(t,2H).

The title compound (D15b) was prepared from 9-triﬂu6roacetyl—2,3-
dihydrothiazolo[3,2-a)indole using the method of Description 13b to give a
purple solid {95%), which was used without purification.

10 '

Description 16 This Sheet Has Been Replaced

AW

A stirred solution of thioxindole (3.8, 0.025 mole) and bromoacetaldehyde
diethyl acetal (3.9 ml, 0.026 mole) in acetone (200 ml) was treated with
anhydrous potassium carbonate (6.9g, 0.050 mole) and the mixture heated
under reflux for 2h followed by 12h at room temperature. The mixture was
20 concentrated in vacuo and the residue treated with water (100 ml) and
extracted with ethyl acetate (2 x 100 ml). The combined extracts were dried
(NasS0y4), concentrated in vacuo and the residue chromatographed on silica
gel eluting with 10% ether/60-80 petrol to afford 2-(2,2-
diethoxyethylmercapto)indole (3.0g, 44%) as a yellow oil.

a) Thiazolo{3,2-a]indole ‘ i“l‘l
15

25
TH NMR (CDClg)
5: 9.30(br s,1H), 7.52(d,1H), 7.28(d,1H), 7.04-7.20(m,2H), 6.58(s, 1H),
4.72(t,1H), 3.55-3.85(m,4H), 3.05(d,2H), 1.31(t,6H).

30

A well stirred mixture of 2-(2,2-diethoxyethylmercapto)indole (1.5g, 0.0057
mole) in polyphosphoric acid (30g) was heated to 130°C for 20 minutes, then
allowed to cool to room temperature and the mixture diluted with water (300
mi). The resulting aqueous solution was basified by addition of solid

35 potassium carbonate and then extracted with ethyl acetate (2 x 120 ml). The
combined extracts were dried (NapsSOy), concentrated in vacuo and the

- residue chromatographed on silica gel eluting with 10% ether/60-80 petrol to

afford the title compound as a white solid (0.56g, 57%). 51’""*#:\«*..«



29 - Exanple 19 N-[(1l-[err]Butyl-4-piperidyl)methyl] PFH&)BSS[(”‘
3, 4- di hydr o- 2H [PBo3Uuthi azi no[ 3, 2- a] i ndol e- 10- car boxam de The title
conmpound was prepared from N-[(1-[err]butyl-4-piperidyl)nethyl] indole-
3-car boxam de (Dlb) using the nethod of Exanple 8 as a white solid (7%
141-1 42[err]C. [err]H NVR (CDCl[err]) [er+60-7.70(d,1H), 7.1 3-7.30(m 3H),
6.07(t,1H), 4.1 6(t,2H), 3.38(t,2H), 3.08(t,2H, 2.90-3.02(m(2|—|),H)
2.38-2.50(m 2H), 5 2H), 1.60-2.00(m5H), 1.23- 1.56(m6H), 0.91
(t,3H. M5 (EI) 1&7&”@%?‘338@]

3: 7.60-7.70(m,3H), 7.11-7.28(m,2H), 6.60(d,1H), 6.53(s,1H).
b) Thiazolo[3,2-alindole-9-carboxylic acid

Thiazolo[3,2-ajindole was treated with trifluoroacetic anhydride using the
method of Description 13a to afford 9-trifluoroacetyithiazolo[3,2-alindole as a
10  beige solid (95%).

TH NMR (CDClg)

5: 8.06(br s,1H), 7.94(d,1H), 7.69(d, 1H), 7.39-7.48(m,1H), 7.30-7.37(m, 1H),
15 7.18(d,1H).

The title compound (D16b) was prepared from
S-trifluoroacetyithiazolo[3,2-a)indole using the method of Description 13b and
was isolated as a.light purple solid (84%).

20
TH NMR (CDCl4/d6DMSO)

8: 7.98-8.08(m,2H), 7.73(d,1H), 7.10-7.31(m,2H), 7.00(d,1H).

25
Description 17

Methyl 2,4-dimethylpyrimido[1,2-alindole-10-carboxylate

30 A stirred solution of methyl 2-aminoindole-3-carboxylate (I. Forbes et al, J.
Chem. Soc. Perkin I, 1992, 275) (0.25g, 0.0013 mole) in xylene (5 ml) was
treated with 2,4-pentanedione (0.13g, 0.0013 mole) and a few crystals of
4-toluenesulphonic acid and heated under reflux for 2h. The mixture was
concentrated /n vacuo and the residue dissolved in chloroform (20 mi),

35 washed with water (2 x 20 ml}, dried (MgSQy4) and concentrated in vacuo to
afford the title compound as a brown solid (0.25g, 75%).

1H NMR (CDCl3) TS i
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Exanp 20 N-[(1-Benzyl -4-piperidyl)nmethy] 3,4-dihydro-2H n [ n
a) i ndote-10-car b?%@ e (E20) a) | ndol e- 3-car boxyl i c aci gmgﬂégﬁger @(925
a

toits acid chlo nd then reacted with (1

- bengyl - 4- pi peridyl)methyl am ne (D10) as in the method of Description 1b to

afford N-[(1 -benzyl -4-pi peridyl) et hyl ] |n@ |_e- 3- carboxam de as a white

solid (60%9. [err]H NMR (CDCI[err]) [err] 9 90(s, 1H), 7 85 7.95(m 1H),

7.64(d,1 H), 7.15-7.43(m 17(t 3.48(s, 2H), 41—%

2.83-2.98(m 2H) , 51853(d21*®)8@rﬁ92¢+)1H)17§2( 8D Ra3digt, 1H), 93305, abx 6)3HE) A

stirred suspen5|g'@3(g3ﬁ%[2(ég ggpgyl 4-pi peridyl)nmethyl] indole-3-

car boxam de (17. 5g, In chloroform (250 M) was treated with 3-
5

Description 18
Methyl 1,2,3,4-tetrahydropyrimido[1,2-ajindole-10-carboxylate

10 A solution of methyl 2-chloroindole-3-carboxylate (D11a, 1.5g, 0.0071 mole)
in THF (30 mi) under argon was treated with sodium hydride (215mg of 80%
oil dispersion, 0.0071 mole) and stirred for 20 minutes. The resulting solution
was treated with a solution of 3-bromopropylamine (0.0093 mole) in toluene
(15 ml) and a white gelatinous precipitate formed. This mixture was diluted

15  with more THF (30 mi) and heated under reflux for 18h, then concentrated in
vacuo and the residue shaken well with ethyl acetate (40 m!) and 10%
NaxCOg3 solution (30 ml). The organic layer was separated, dried (NapSO4)
and concentrated in vacuo to leave a beige solid. This was chromatographed
on silica gel eluting with ether/60-80 petrol (1:1) to afford unreacted starting

20 material (600mg) and the title compound (D18) as a white solid (110mg, 6%).

1H NMR (d5DMS0)

5: 7.58(d,1H), 7.26(br s,1H), 7.12(d,1H), 6.88-7.05(m,2H), 3.98(t,2H),
25  3.73(s,3H), 3.38-3.46(m,2H), 2.08(quintet,2H).

This Sheet Has Been Replace:

R TITTT

30 Methyl pyrimido{1,2-ajindocie-10-carboxylate

A stirred solution of methyt 2-aminoindole-3-carboxylate (. Forbes et al, J.
Chem. Soc. Perkin I, 1992, 275) (0.5g, 0.0026 mole) in xylene (10 ml) was
treated with 1,1,3,3-tetramethoxypropane (0.43g, 0.0026 mole) and a few
35 crystals of 4-toluenesulphonic acid and heated under reflux for 2.5h. The
mixture was concentrated in vacuo and the residue diss lved in chloroform
(25 mi), washed with water (2 x 10 mi), dried (MgSO4) n&@npeﬁt;atedJn

e

vacuo to leave a dark orange solid. This was purified bi. hroﬂmgpgjgph(y 8ty | z

j
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bronmo- 1- propanol (10.1 nml, 0.11 nole) and N-chl orosucci ni mjpmzn?;g 8 ¢6p
note) at roomte‘g$ piure and a clear solution was obtained in 15 m nutes.
- 30 - After 1 h reaction m xture darkened in colour frompale yellow
to orange and tenperature rose to 38[err]C. After a further 1 h the
reaction mxture was treated with 10% NaHCOger.r] solution and the

chloroform | ayer | osgf r ; ﬁﬁﬂﬁﬁ t i
vacuo to |eave as';ﬁ/‘ggél\?\é?m gg&;}lﬁwy\%ﬁ%% ona‘?‘f)jggt]r.'gg%%oo Si Pi‘?gbggf ah
el uting with 3% ofangersolid{BR8god%¥eln The 2- (3- bronopropoxy)i ndol e

I nternmedi ate was di ssolved in acetone (400 m ), treated wi th anhydrous

pot assi um car bon§h%l&a‘l(%0&.3)80 nol e) and stirred at

5 .
3: 8.68-8.78(m,2H), 8.57(d, 1H), 7.89(d,1H), 7.59(dt, 1H), 7.45(dt,1H), 6.80-
6.90(m,1H), 4.08(s,3H).
10
5-HT4 RECEPTOR ANTAGONIST ACTIVITY
1) Guinea pig colon
15

Male guinea-pigs, weighing 250-400g are used. Longitudinal muscle-
myenteric plexus preparations, approximately 3cm long, are obtained from
the distal colon region. These are suspended under a 0.5g load in isolated
tissue baths containing Krebs solution bubbled with 5% CO2 in O2 and

20 maintained at 37°C. In all experiments, the Krebs solution also contains
methiothepin 10-7M and granisetron 10-6M to block effects at 5-HT1, 5-HT2
and 5-HT3 receptors.

After construction of a simple concentration-response curve with 5-HT, using

25 30s contact times and a 15min dosing cycle, a concentration of 5-HT is
selected so as to obtain a contraction of the muscle approximately 40-70%
maximum(10-2M approx). The tissue is then alternately dosed every 15min
with this concentration of 5-HT and then with an approximately equi-effective
concentration of the nicotine receptor stimulant, dimethylphenylpiperazinium

30 (DMPP). After obtaining consistent resbonses to both 5-HT and DMPP,
increasing concentrations of a putative 5-HT4 receptor antagonist are then
added to the bathing solution. The effects of this compound are then
determined as a percentage reduction of the contractions evoked by 5-HT or
by DMPP. From this data, plCgq values are determined, being defined as the

35 -log concentration of antagonist which reduces the contraction by 50%. A
compound which reduces the response to 5-HT but not to DMPP is believed

. to act as a 5-HT4 receptor antagonist.

) R, r’iai: ] e
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room&Gaperature for 20h. The reaction mxture was concentr i c '
and th emdueﬁg@ d with water (200 m) and extracted $W§W§Y§fgfqnu 50
(2 x 250 m). nmbi ned extracts were dried (Naferr]S(err]),

concentrated in vacua and the residue chromat ographed on silica gel eluting
wi th 5% et hanol /chl oroformto afford the tgale conpound (E20) as a pale

ye Low ol (51 Gonkho WS oHRR PN o PRAEH oot e
[err]H NVR (CDCi gfelCEp=1 or more & BEI EXHES, ’an’siﬁ am!(EﬂBsoQWIegm(ttCUiaq)y

?m5g|(—|§ 2';') ca. Za%do@ﬁwny’wﬂw%sf &0, ar?d é‘é EQ@ZEQS aﬁ?%%a?sh%%ﬁﬁ@ gahicutdrig /- 2. 41

N- (4- Pi peri dyl m’;Q‘?ﬂq ?mgptﬁ“@ieﬁyﬁisd“ﬁl-l- [1, 3] oxazi no[ 3, 2-a] i ndol e- 10-
5

2) Piglet Atria

Compounds are tested in the piglet spontaneous beating screen (Naunyn-
Schmiedeberg's Arch. Pharmacol 342, 619-622). pKg (-logyg Kg) value for
10 the compound of Example 3 was 10.05.

3) Rat cesophagus

Rat oesophageal tunica muscularis mucosae is set up according to Baxter et.

15  al Naunyn-Schmiedeberg's Arch. Pharmacol., 343, 439-446 (1991). The
inner smooth muscle tube of the muscularis mucosae is isolated and mounted
for isometric tension recording in oxygenated (35% O2/5% CO»2) Tyrodes
solution at 37°C. All experiments are performed in pargyline pre-treated
preparations (100pM for 15 min followed by washout) and in the presence of

20 cocaine (30uM). Relaxant responses to 5-HT are obtained after pre-
contracting the oesophagus tissue with carbachol (3uM).

4) S5-HT-induced motility in dog gastric pouch
25 Compounds are tested for inhibition in the in vivo method described in

"Stimulation of canine motility by BRL 24924, a new gastric prokinetic agent”,
Bermudez et al, J. Gastrointestinal Motility, 1990, 2(4), 281-286.
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carboxami de (E21) A stirred suspension of N-[(1-benzyl-4-pi PET/GB B8t fry! 1
3, 4-di hydro- 2H [Eé?ég-pxazi no[ 3, 2-a] i ndol e- 10- car boxam de oxal ate salt (E20,
2.25g, 0.0046 nole) I1n ethanol (100 mM) and glacial acetic acid (4 mM) was
hydr ogenat ed over 10% Pd-C (0.8g) at atnospheric pressure and 45[err]C for
1 8h. The mxture was filtered and the filtgate concentrated in vacua. The

majority of the V%WE@?N@’F?WAIQ%M@Y% aAbthagybeen filtered off. This

mat eri al was shaken w th concentrated potassium carbonate solution (50 m)
and chloroform (50 mM) together with the residue fromthe filtrate. The
m xture was filtered, the chloroformlayer separated and dried

(Neler ) SOLer 1) ) sobAERERRSER FoLEARRsYocuo Lo, 2rford he titl e compound
chl orof orm 6@ 80 petrol np 139-141[err]C.
Rats (male, Sprague Dawleys, Charles River, 250-300g) are housed in
groups of eight in a holding room for 5 days. They are then housed singly in
a room adjacent to the experimental room for 4 days prior to the experimental
day. On the experimental day rats are administered vehicle, test compound
10 ora benzodiazepine anxiolytic, chlordiazepoxide, p.o. in pairs (n=8-16), at 15
minute intervals beginning at 10.00 a.m. 30 mins. later they are placed with a
weight matched pair-mate (encountered for the first time) in the social
interaction box in a separate room. The box is made of white perspex 54 cm
x 37 cm x 26 cm with a transparent perspex front side and no lid. The flooris
15  divided up into 24 squares and the box is brightly lit (115 lux). Active social
interactive behaviours (grooming, sniffing, climbing over or under, following,
biting, mounting and boxing) are scored blind for the next 15 min by remote
video monitoring to give total interaction scores. The number of squares
crossed by each rat is also scored and summed. After the end of each test
20 the box is carefully wiped.

E3 increased total interaction scores over the dose range 0.01 - 10 mg/kg p.o.

I
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-31-¢ H NVR ( CDdO + 8.32(d, 1H), 7.03-7.30 al
4. 48(%{—%, 4. 05%}@?? éoEterrz]H) 3. 0(2-3. lf)S(mZH), 2.592%&@33?’ / UDB 5“
"1

2.27-2.40(m 2H), " 1 .90(m4H), 1.10- 1 .30(m2H). I\/IS(EI) M+ 313.
Exampl e 22 N-[(1-[err] Hexyl -4-piperidyl)nethyl

R s o e e

10- car boxam de ( 50ngy, 0.70 mmmole) in acetone (12 nf) S treat ed
1. A compound of formula (l), or a pharmaceutically acceptable saft
thereof
s . - .
R COYZ “This Sheet Has Boen Replaced
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1

wherein

10 Xis O, S, SO, SOg, CHp, CH or NR wherein R is hydrogen or Cq_g alky!;
A is a saturated or unsaturated polymethylene chain of 2 - 4 carbon atoms;
R4 and Ry are hydrogen or C4._g alkyl;
R3 is hydrogen, halo, C1_g alky!, amino, nitro or C1_g alkoxy;
R4 is hydrogen, halo, C1.g alkyl or C1.g alkoxy;

15 YisOorNH,
Z is of sub-formula (a), {b) or (c):

(CH,)q
<<:Hz)..\h/+/':‘s
g,
(a)
20
(CHﬁ)P/yR?
CH,)
'(CHz)na‘E/N\/[ -
(b)
{CHas —NT 8
25
i ::; 'G)*“ma.:,...;. .
e l_’iifi\{\ ﬁ,{; & Ef]‘;



Wi th 1-bronmohexane (0.14 m, 1.0 nmole) and anhydrous pota @B:&Eoﬁaﬂq
(280ny, 2.0 mmol stirred at roomtenperature for m.xture. _was

concentrated in vaguo and the residue treated with 10% NaL | ﬂml l A\
kFona Mu

solution and extracted with chloroform The extract was d

(Naf[err]SOerr]), concentrated in vacuo andgghe residue c ! _
silica gel eluti i h5%rrethano|/ch|oroformto give a yellowoil. This
was passed througg a short _of basic al u51 na eluting with ethyl acetate
to afford the tifl & todpbohd rk%zzq 1a8, 3 ofdt Hdris 8s8, pr 5{ 150my, 54% . This

was converted to |,§g hygibpgh,_l, ;gr@ d1eo,sgl,§, ,§0d1q,r,-)gst allised from acet one/ et her
as a white SO|Id %gl?l Free - z&&”—( NVR (CDQAl [ err)
lerr]: 8. 32(d, LHS 1S ’°ﬁe§o§mm'ky*eaf o1 Fis, s IChig z-Rzm)Wherie'O@(‘ﬁ
3.32(t,2H), 25 90- 3. 004mad Bl,is Beldbted. fAfH rcyéhfn,, hyldr&xst 1C P@(dIkay), phdnaiy, 1- 81
(m13H), C(0)C1-g alkyl, COCgHs, -CONR11R12, NR11COR12, SOsNR11R12
or NR11SO2R12 wherein R11 and R12 are hydrogen or C1.g alkyl;
and .
Rg, R7 and Rg are independently hydrogen or C1.g alkyl; and
10 Rgis hydrogen or C1.1q alkyl;
or a compound of formula (1) wherein the CO-Y linkage is replaced by a
heterocyclic bioisostere;
having 5-HT4 receptor antagonist activity.

15 2 A compound according to claim 1 wherein X is O.

3. A compound according to claim 1 or 2 wherein A is -(CHs)3-.

4. A compound according to claim 1, 2 or 3 wherein Ry and R» are
20 independently hydrogen or methyl.

5. A compound according to claim 1, 2, 3 or 4 wherein Rg is hydrogen
and Ry is hydrogen or halo.

25 6. A compound according to any one of claims 1 to 5 wherein Yis O or

NH.
7. A compound according to any one of claims 1 to 6 wherein Z is of
sub-formula (a) and (CHa)n 1 is attached at a carbon atom of the azacycle.

30
8. A compound according to claim 7 wherein Z is N-substituted
4-piperidylmethyl.

S. A compound according to claim 8 wherein the N-substituent is Co or
35 greater alkyl, or optionally substituted benzyl.

T S
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0.88(13H). M5 (EI) M+ 397. 32 - Exanple 23
N-[ (1- Cycl ohexyl %Bﬁ -4-piperidyl)nmethyl] 3,4-dihydro ZHPcTIEB 9 3 / 0 u 5 ua
[ 1, 3] oxazi no[ 3, 2T &MPndol e- 10- car boxam de (E23) N-(4-Pi peridyl net hyl)

3, 4-di hydro-2H-[ 1, 3] oxazi no[ 3, 2-a] i ndol e-10- car boxam de (E21) was

al kyl ated with cycl ohexyl nethyl brom de usirg,the method of Exanple 22 with

a reaction tine gp 70R @&m mf@g@@&gg%@%ﬁé@%%&hq@éorhﬁaurhwa to

tenperature. The title conpoun | S . .
E46 inclusive, as described herein, including pharmaceutically acceptable

salts thereof.

5 11. Aprocess for preparing the ester or amide compounds according to
claim 8, which comprises reacting an appropriate X containing acid derivative
with an appropriate alcohol or amine. '

12. A pharmaceutical composition comprising a compound according to
10 any one of claims 1 to 10, and a pharmaceutically acceptable carrier.

13. A compound according to claim 1 for use as an active therapeutic
substance.

15 14. The use of a compound according to claim 1 in the manufacture of a
medicament for use as a 5-HT4 receptor antagonist.

15. The use according to claim 14 for use as a 5-HT4 antagonist in the
treatment or prophylaxis of gastrointestinal disorders, cardiovascular
20 disorders and CNS disorders.

R
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as a white solid (31 % which was converted to its hydro A I d
crystallised fm tone/ether as a white solid np 209- mlgai]e%%alﬁcpﬁu
salt:- [err]H %err]@) [err]: 8.03-8.09(m 1H), 7.20-7.28(m 1H),
7.10-7.17(m2H), 4.60(t,2H), 4.1 5(t,2H), 3.53-3.65(m2H), 3.36(d, 2H), \
2.85-3.05(m4H), 2.30-2.43(m2H), 1.50- 2.@g(m 11H), 1.18-1.46(m 3H),
0.95-1.13(m 2H) Apéra¢El ) M+ 409. Exanple 24 N-[(1-Ethyl-4-piperidyl nethyl]
3, 4-dl hydro-2H-[ 1, 3] oxazi no[ 3, 2-a] i ndol e- 10-car boxam de (E24)

N- (4- Pi peridyl nethyl) 3, 4-di hydro-2H[1, 3] oxazi no[ 3, 2-a] i ndol e-1 O-

car boxam de (EAQ39mpesnds &fyfoaheid (I did pleaineddeaticallysacuggptdiste seltd tbredf: Exanpl e
22. The title conpound was obtained as a white solid (27%, which

3 Rs cCO-Y-Z

"

and their use as pharméceuticals in the treatment of gastrointestinal
disorders, cardiovascular disorders and CNS disorders.
10




! A

was converted to its hydrochloride salt and crystallised frongé,ogg/;*m
acet one/ et hanoVet her as a white solid np 243-245[err]C

base:- [err]H NVWR (CDCl [.err]) [err]: 8.34(d,1H), 7.05-7. 28(m3|3d)“‘}7 Jﬁv\{
6.55(t,1H), 4.52(t,2H), 4.07(t,2H), 3.33(t,2H), 2.90-3.02(m 2H),
2.30-2.40(m 4H), 1.55-1.98(m5H), 1.25-1.45(m2H), 1 .08(t,3H). Ms (EI') M
341. Exanple 25 N-[(1-(2-Met hanesul phartaim doet hyl ) - 4- pi peri dyl ) net hyl ]

3, 4- di hydr o- 2HCondensed indole derivatives as SHT4~receptor antagonfsts

This invention relates to novel compounds having pharmacological activity, to
a process for their preparation and to their use as pharmaceuticals.

EP-A-429984 (Nisshin Flour Milling Co., Ltd.) describes indole derivatives
having 5-HT3 receptor antagonist activity.

European Journal of Pharmacology 146 (1988), 187-188, and Naunyn-
Schmiedeberg's Arch. Pharmacol. (1989) 340:403-410, describe a non:
classical 5-hydroxytryptamine receptor, now designated the 5-HT4 receptor,
and that ICS 205-830, which is also a 5-HT3 receptor antagonist, acts as an
antagonist at this receptor.

WO 81/16045 (SmithKline and French Laboratories Limited) describes the
use of cardiac 5-HT4 receptor antagonists in the treatment of atrial
arrhythmias and stroke.

EP-A-501322 (Glaxo Group Limited) describes indoie denvatlves havmg
5-HT4 antagonist activity.

A class of novel, structurally distinct compounds has now been discovered,
which compounds are indole derivatives 1,2-disubstituted by alkyleneoxy, with
an azacyclic, fused azabicyclic or aminoalkyl moiety. These compounds have
5-HT4 receptor antagonist activity.

Accordingly, the present invention provides a compound of formula (1), or a
phamaceutically acceptable salt thereof:

R, covYz
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[ 1, 3] oxazi no[ 3, 2-a] i ndol e- 10- car boxam de (E25) A stirred solution of

N- (4- pi peridyl net hyl) 3, 4-di hydro-2H-[1, 3] oxazi no[ 3, 2-

a] i ndol e- 10- car boxam de (E21, 220ng, 0.70 mmole) in acetonitrile (8 m) was
treated with diisopropylethylamine (0.24 m, 1.4 mmole) and N (2-

br onoet hyl ) met hanesul phonam de (D14, 160ngy, 0.77 mmole) and the m xture
heat ed under reflux for 2.5h. The r@action m xture was concentrat ed in

vacuo aNds O)S, S, 309, CJlH m@gmhﬁdrmrsgluy%gﬁ oemtz

di chl thane/ | 00; 10:'1 | our |
o S B Bl SRR o L2k eathe @aom%t ﬁ"mé?rereﬁi x

20 m ), Rylend By iacel hytledgem ¢SCk g7 alky!; and concentrated in vacuo. The residue

to aff 3?§q?h25@‘¢??eﬂ8@"n§auﬁ?"§f3 Sriody BB T By 100 Thi's vas
colnvgrtad!sbydmgeﬂxhaw , & sglalkyliod Cyrg atkalkyj sed from acetone to give a white
soll Y is O or NH:

Z is of sub-formula (a), (b) or {c): Sheet Has BeenReplaced

o \\\\\\\\\\\\\\\\\\\\\\\\\
! Z)R‘\K/ _'L/F:s

(@)
(CH,), R7.
cre—f dem
R
«CH,)p2 —Ni ®
(c)

wherein .
nlis1,2,30r4;:n2is0,1,2,30r4:n3is2,3,40r5;
qis0,1,20r3;pis0,10r2;mis0,10r2;

Rs is hydrogen, C1.12 alkyl, aralky! or Rg is (CHp);-R1g whereinzis 2 or 3
and Ry is selected from cyano, Hydroxyl, C1.g alkoxy, phenoxy,
C({0)C1.p alkyl, COCgHs, -CONR¢1R12, NR11COR12, SOoNR{{R12
or NR11SO2R{2 wherein R11 and Rq2 are hydrogen or C4.g alkyl;
and i

Rg, R7 and Rg are independently hydrogen or Cy_g afkyi; and

Rg is hydrogen or Cy.1g alkyl;

or a compound of formula (1) wherein the CO-Y linkage is replaced by a
heterccyc!ic bioisostere;

having 5-HT4 receptor antagonist activity.

Lyied o
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Exampies of aiky! or alkyl containing groups include C4, C2.Cs. C4, C?’Q’G "T,}'g“{”::‘; T":’ fﬂ
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np 80-85[err]C. Free base: - [efr] HNW (CDCl[err]) [err]: 8.32(d, 1H),
7.05-7.30(m3H), 6.56(t,1H), 4.53(t,2H), 4.08(t,2H), 3.33(t,2H),
3.17(t,2H), 2.95(s,3H), 2.78-2.92(m 2H), 2.50(t,2H), 2.28-2.44(m2H), 1.55-
2.10(m 6H) 1.20-1.45(m 2H). - 34 - Exanple 26
N( eq- Qui nol i zi di n- 2-yl nmet hyl ) 3, 4-di hydro-2H-[ 1, 3] oxazi no[ 3, 2-a]i ndol e-
10- car boxam de (E26) a) eq- Qui nol i 3k n-2-yl net hyl am ne (D12) was reacted
Wi th indol®y g, Cg, C1g, C11 or C12 branched, straight chained or cyclic alkyl, as

appropriate. Cq.4 alkyl groups include methyl, ethyl, n- and iso-propyl, n-,

iso-, sec- and tert-butyl. Cyclic alky! includes cyclopropyl, cyclobutyl,

cyciopentyl, cyclohexyl, cycloheptyl and cyclooctyl.

Aryl includes phenyi and naphthyl optionally substituted by one or more
substituents selected from halo, C1.g alkyl and C1.g alkoxy.

Halo includes fluoro, chioro, bromo and iodo.

A suitable bioisostere for the amide or ester linkage contéining Y in formula
(1), is of formuia (d):

[ REPLACEMENT SHEET

Y
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d)

wherein

the dotted circle represents one or two double bonds in any position in the 5-
membered ring; H, J and | independently represent oxygen, sulphur, nitrogen
or carbon, provided that at least one of H, J and | is other than carbon; U
represents nitrogen or carbon.

Suitable examples of (d) are as described for X, Y and Z in EP-A-328200
(Merck Sharp & Dohme Ltd.), such as an oxadiazole moiety.

X is often O.
Values for A include -CHa-(CHo2)-CHo- wherein ris 0, 1 or 2; -CHp-CH=CH-;
-C(CH3)=CH- or when X is CH or N, A may be -(CH2)2-CH= or -CH=CH-CH=.

Other examples of A are as described in the examples hereinatfter.

R¢ and Ry are often hydrogen or R and Rp are gem-dimethyi.

ris often 1.
! R vﬂMﬁwM-'M-/ﬁ‘»&;;;:‘:;—'—
R3 is preferably hydrogen. s Sheet Has Been Replaced . m{,., m - H . ;S ?ﬂ
BT
H g ._,v,,‘_,,.-m___,...—vw""m,




carboxylic acid chloride using the nethod of Description 1 b) to afford

N- (eq-qui noli zidin-2-ylmethyl) indol e-3-carboxam de as a white solid (55%.
[err]H NVMR (CD[err]OD) [err]: 8.06-8.1 5(m1H), 7.89(s, 1H),
7.39-7.46(m1H), 7.1 0-7.22(m2H), 3.27(d,2H), 2.80-2.95(m 2H),
2.04-2.23(m2H), 1.53-1.98(m8H), 1.22- 1 .48(m3H), 0.96-1.1 5(m1H). b)
A stirred suspension of N (eg-quinoltigi-din-2-ylnethyl) indole-3-

car boxam de (300ng, 0.94 nmmole) in chloroform (16 mM) was treated with 3-
brono- 1- propanol, (0.17 m, 1.9 mole) followed by N-chl orosuccini mde
(140ny, 1P@ds prefPEabiyRvdipgea of hala such @SlUos®: i nsi de 30 ninutes. After 2h
the m xture was treated with 1 M HCVether (3 drops) giving a yellow

: \ . 0
bty 2 s B Efy BE" L, T arp ues reated with excess 10%
(Na[err]SOerr]) and
When Z is of sub-formula (a), n! is preferably 2, 3 or 4 when the azacycle is
attached at the nitrogen atom and n! is preferably 1 when the azacycle is
attached at a carbon atom, such as the 4-position when qis 2.

When Z is of sub-formula (b), n2 is preferably such that the number of carbon
atoms between the ester or amide linkage is from 2 to 4 carbon atoms.

Suitab!eva!uesforpandmincludep=m=1:p=0,m;1.p=1,m=2,
p=2,m=1. !

When Z is of sub-formula (c), n3is preferably 2, 3 or 4.

Rg and R are preferably both alkyl, especially one of Rg and Rqq is C4 or

larger alkyl REPLACEMENT SgeT
Specific values of Z of particular interest are as follows: d3 MAR 1997
N"Bu -
N -,<.>
N
(ii)
NNy
. {iii)
~_Nre'Bu ' (iv)
\/Q\'ij v)
p S
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concentrated in vacuo to | eave a yellow oil. This was dissolved in _acetone

(20 M), treated with anhydrous potassi um carbonate (—49911‘g"‘2‘g‘ﬁ1ml e) and
stirred at roomtenperature for 24h, then concentrat eﬂnggilee‘(ﬁﬁmaenliﬁh‘ece

residue was treated with 10% Na2CO3 sol ution and extra of orm
The extract was dried (Na[err]SJerr]) and concentrate lmm I 1 ow
oi |, which was chronmat ographed on sili & gel eluting w

met hanol / chl orof orm The oi | obtained was passed t hrough a short plug of

basic alum na.eluting with eth e to afford the title conmpound (E26)
as a colourless oil (110ng, 32%9. fhis was converted to its hydrochloride
salt and crystallised fro n etAer as a white solid (g .

243-247[err] C REPLAGE!*™T SHEET

A c—p——- 5 -
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The invention also provides novel compounds within formula (1) with side
chains (i), (i), (iii), {iv), (v), (vi) or (vii). In a further aspect, the piperidine ring
in (i), (i) or (iii) may be replaced by pyrrolidinyl or azetidinyl, and/or the
N-substituent in (i) or (i) may be replaced by C3 or larger alky! or optionally
substituted benzyl.

In an alternative aspect, the N-substituent in formula (i) or (ii) may be
repiaced by (CHg)nR4 as defined in formula (I) and in relation to the specific
examples of EP-A-501322.

The pharmaceutically acceptable salts of the compounds of the formula (1)
include acid addition salts with conventional acids such as hydrochloric,
hydrobromie, boric, phosphoric, sulphuric acids and pharmaceutically
acceptable organic acids such as acetic, tartaric, maleic, citric, succinic,
benzoic, ascorbic, methanesulphonic, a-keto glutaric, a-glycerophosphonc
and giucose-1-phosphoric acids.

Examples of pharmaceutically acceptabie salts include quaternary derivatives
of the compounds of formula (l) such as the compounds quatemised by
compounds Ry-T wherein Ry is C4.g alkyl, phenyl-C1.g akkyl or Cs5.7
cycloalkyl, and T is a radical corresponding to an anion of an acid. Suitable
examples of Ry include methyl, ethyl and n- and iso-propyl; and benzyl and

phenethyl. Suitable examples of T include halide such as chlonde bromide
and iodide.

Examples of pharmaceutically acceptable salts also include internal salts such
as N-oxides.

M‘Y
(including quaternary derivatives and N-oxides) may also form '\TPW’ aF ,;(‘

|

The compounds of the formula (1), their pharmaceutically acceptable salts,-- ;\S grE }
,f\ -



-35- Free base:- [err]H NVR (CDCl [err]) [err]: 8.30(d, 1H)
6.51 (t,1H), 4.45(t,2H), 3.96(t,2H), 3.20- 3.37(m2H), 2.
2.20-2.35(m2H), 1.94-2.1 4(m2H), 0.98- 1.85(m 1 2H). ”'n
Exanpl e 27 (1-[err]Butyl-4-piperidyl)mnmethyl 8-fluoro-3,4-di

[ 1, 3] oxazi no[ 3, 2- a] i ndol e- 10- car boxyl ate (E27) a)

5- Fl uor oi ndol e- 3- carboxyllc acid chlorgde was reacted wth (1-[err]butyl-

?HPFEL?]VL?JPE? KTER) sl YN s ae RS, WS "’a@fa?gr“gsedan or ange

oi |l (309, ra\ma@mpa@m@hmmao@mpwawh%rﬁpf isaheyein W?-%Owth 10%

?@g 1?8_ ; acd

C)

it will also be realised that the (CHo)s2 moiety in compounds of formula (1)
whereain Z is (b), may adopt an a or B or configuration with respect to the
fused azabicyclic moiety.

The compounds of formula (1) may be prepared by conventional coupling of
the indole moiety with Z. Suitable methods are as described in GB 2125398A
(Sandoz Limited), GB 1593146A and EP-A-36269 (Beecham Group p.l.c.),
EP-A-429984 (Nisshin Flour Milling Co.) and EP-A-328200 (Merck Sham &
Dohme Limited). Referencs is also made to EP-A-501322 (Glaxo Group
Limited). It will be appreciated that the (CH»)~O containing ring or Rg/Ry4
introduction/maodification may be carried out before or after coupling.

Aza(bi)cyclic side chain intermediates are known compounds or may be
prepared according to the methods described in PCT/G892/01 519 and
/01612 (SmithKline Beecham p.l.c.). .

The compounds of the present invention are 5-HT4 reéeptor antagonists and
it is thus believed may generally be used in the treatment or prophyiaxis of
gastrointestinai disorders, cardiovascular disorders and CNS disorders.

They are of potential interest in the treatment of irritabie bowel syndrome
(IBS), in particular the diarrhoea aspects of IBS, i.e., these compounds block
the ability of 5-HT to stimulate gut motility via activation of enteric neurones.
in animal models of IBS, this can be conveniently measured as a reduction of
the rate of defaecation. They are also of potential use in the treatment of
urinary incontinence which is often associated with IBS.

They may also be of potential use in other gastrointestinal disorders, such as

those associated with upper gut motility, and as antiemetics. in particutar,

they are of potential use in the treatment of the nausea and gastric symptoms

of gastro-oesophageal reflux disease and dyspepsia. Antiemetic activity is

determined in known animal models of cytotoxic-agent/radiation induced

emesis.

M‘"‘.“’X
AEEN |

t atrial nbmg@f@nw e N [ \

Specific cardiac 5-HT4 receptor
qgPLASED
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et hanol /chloroform [err]H NVR (CDCl [err]) [err]: 9.95(br—s,1H-
7.82(s,1H), 7.78(dd, 1H), 7.33(dd,1H), 7.00(dt,1H), 4.22(d, BidsheePrfdBech Rbplaced

5(m2H), 2.33-2.47(m2H), 1.95-2.1 O(m2H), .1.75- 1.93(m 3
1.22-1.65(m6H), 0.92(t,3H). b) (1-[err]Butyl - 4-pi peridyl mﬁlﬂuluwl I“III
5-fl uoroi ndol e- 3-carboxyl ate was reacted with N-chl orosucci
3-brono-1-propanol, then with potassi Igm carbonate in acetone using the

met hod of Exanple 26b to give a pale dil, which was flash chromat ographed
on sil i coan@ptharatiialarinytmiasoassosiated with SHT wauld @lgosbeprpedted tohe titl e
conpound {deliBs diufraRas Bf ¥Rbke (sl A.J K¥umai tdoovagasaprerted to its

oxal ate sal nd obtal ned as a bei sal i.d 118-119C. .
gc;um?e eberg's Arch. armacol.gaed,z, 61 9-6{2[: for approp%ate animal test
method).

It is believed that platelet-derived 5-HT induces atrial arrhythmias which
encourage atrial fibrillation and atrial disorders are associated with
symptomatic cerebral and sytemic embolism. Cerebral embolism is the most
common cause of ischaemic stroke and the heart the most common source of
embolic material. Of particuiar concern is the frequency of embolism
associated with atrial fibrillation. ' '

Anxiolytic activity is tikely to be effected via the hippocampus (Dumuis et a/
1988, Mol Pharmacol., 34, 880-887). Activity may be demonstrated in
standard animal models, the social interaction test and the X-maze test.

Migraine sufferers often undergo situations of anxiety and emotional stress
that precede the appearance of headache (Sachs, 1985, Migraine, Pan
Books, London). It has also been observed that during and within 48 hours of
a migraine attack, cyclic AMP levels are considerably increased in the
cerebrospinal fluid (Welch et al., 1976, Headache 16, 160-167). ltis believed
that a migraine, including the prodomai phase and the associated increased
levels of cyclic AMP are related to stimulation of 5-HT4 receptors, and hence
that administration of a 5-HT4 antagonist is of potential benefit in. relieving a
migraine attack.

The invention also provides a pharmaceuticél composition comprising a
compound of formula (1), or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.

Such compositions are prepared by admixture and are u$ually adapted for
enteral such as oral, nasal or rectal, or parenteral administration, and as such
may be in the form of tablets, capsules, oral liquid preparations, powders,
granules, lozenges, reconstitutable powders, nasal sprays, suppositories,
injectable and infusable solutions or suspensions. Sublingual or transdermal
administration is also envisaged. Orally administrable compositions are

preferred, since they are maore convenient for.general use. égkiéwg?zggiﬂ%%&% BEEN °
REPLACEMENT SHEET | '*g REPL
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-36- Free base:- [err]H NVR (CDCl[err]) [err]: 7.64(dd, 1H-—7-04(dd, IH),
6.87(dt, 1H), 4.55(t,2H), 4.20(d,2H), 4.10(t,2H) 2.96- 3. 10( iR Meet Has Been Replaced

2.28-2.47(m4H), 1.77-2.14(m5H), 1.25-1.65(m 6H), 0.92(t, 3HugEAIOL Nl
MH err] 389. Exanple 28 N-[(1-[err]Butyl -4-piperidyl)nethyl] “ ’
8-fluoro- 3, 4-di hydro-2H [1, 3] oxazi no[ 3, 2-a] i ndol e- 10- car box
5- Fl uor oi ndol e- 3-carboxylic acid chloride was reacted with (1-[err]butyl-4-
pi peri dyl)met hyl am ne (Dla? as in the &s8thod of Descri ption 1b to afford N-
Tablets and capsules {6r oral administration are usually presented in a unit
dose, and contain conventional excipients such as binding agents, fillers,
diluents, tabletting agents, lubricants, disintegrants, colourants, flavourings,
and wetting agents. The tablets may be coated according to well known

methods in the art, for example with an enteric coating.

Suitable fillers for use include cellulose, mannitol, lactose and other similar
agents. Suitable disintegrants include starch, polyvinylpolypyrrolidone and
starch derivatives such as sodium starch glycollate. Suitable lubricants
include, for example, magnesium stearate.

Suitable pharmaceutically acceptable wetting agents include sodium laury!
sulphate. Oral liquid preparations may be in the form of; tor example,
aqueous or oily suspensions, solutions, emulsions, syrups, or elixirs, or may
be presented as a dry product for reconstitution with water or other suitable
vehicle before use. Such liquid preparations may contain conventional
additives such as suspending agents, for example sorbitol, syrup, methyl
celiulose, gelatin, hydroxyethylcellulose, carboxymethyicellulose, aluminium
stearate gel or hydrogenated edible fats, emulsifying agents, for example
lecithin, sorbitan monooleate, or acacia; non-aqueous vehicles {which may
include edible oils), for example, aimond oil, fractionated coconut oil, oily -
esters such as esters of glycerine, propylene glycol, or ethyl alcoho!;
preservatives, for example methy! or propy! p-hydroxybenzoate or sorbic acid,
and if desired conventional flavouring or colouring agents.

Oral liquid preparations are usually in the form of aqueous or oily
suspensiohs. solutions, emulsions, syrups, or elixirs or are presented as a dry
product for reconstitution with water or other suitable vehicle before use.
Such liquid preparations may contain conventional additives such as
suspending agents, emulsifying agents, non-aqueous vehicles (which may
include edible oils), preservatives, and flavouring or colouring agents.

The oral compositions may be prepared by conventional methods of blending,
filling or tabletting. Repeated biending operations may be used to distribute
the active agent throughout those compositions employing large quantities of
fillers. Such operations are, of course, conventional in the art.

REPLACEMENT SHFf™ | . N:’Eﬁi\
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[(1-[err]butyl-4-piperidyl)methyl] 5-fluoroindole-3-carboxan de as an
off-white solid (64%. [err]H NWR (CD[err]QOD) [err]: 7.92(s, 1H),

7.78(dd, 1H), 7.38(dd, 1H), 6.95(dt,1H), 3.28(d,2H), 2.93- 3.07(m 2H),
2.30-2.42(m2H), 1.60-1.87(m3H), 1.22-1 .60(m6H), 0.94(t,3H). b)
N-[(2-[err]Butyl -4-piperidyl)nmethyl] 5-fluoroindol e-3-carboxam de was
reacted with 3-bronp-1-propanol and N-chl orosuccinimde, then with

pot assi um car bonate in acetone using tBe nethod of Exanple 26b to give a

; \ 6
et hancl ol 2 BBt o e onde SR oy
This was ceAfDRPERG Ot ne; H@SEVUF‘MQN’QH Apd E‘ e Rhicle: RAYNH as a bei ge
solid np 98éserding 8R%he vehicle and the concentration, can be either suspended or

dissolved. Parenteral solutions are normally prepared by dissolving the

compound in a vehicle and filter stefilising before filling into a suitable vial or

ampoule and sealing. Advantageously, adjuvants such as a local '

anaesthetic, preservatives and buffering agents are also dissolved in the

vehicle. To enhance the stability, the composition can be frozen after filling

into the vial and the water removed under vacuum.

Parenteral suspensions are prepared in substantially the same manner
except that the compound is suspended in the vehicle instead of being
dissolved and sterilised by exposure of ethylene oxide before suspending in
the sterile vehicle. Advantageously, a surtactant or wetting agent is included
in the composition 0 facilitate uniform distribution of the compound of the
invention.

The invention further provides a method of treatment of irritable bowel
syndrome, gastro-oesophagal reflux disease, dyspepsia, atrial arrhythmias
and stroke, anxiety and/or migraine in mammals, such as humans, which
comprises the administration of an effective amount of a compound of the
formuia (l) ora pharmaceutically acceptable salt thereof. In particular, the
method comprises treatment of IBS or atrial arrhythmias and stroke.

An amount effective to treat the disorders hereinbefore described depends on
the relative efficacies of the compounds of the invention, the nature and
severity of the disorder being treated and the weight of the mammal.
However, a unit dose for a 70 kg adult will normally contain 0.05 to 1000 mg
for example 0.5 to 500 mg, of the compound of the invention. Unit doses may
be administered once or more than once a day, for example, 2, 3 or 4 times a
day, more usually 1 to 3 times a day, that is in the range of approximately
0.0001 to 50 mg/kg/day, more usually 0.0002 to 25 mg/kg/day.

No adverse toxicological effects are indicated within the aforementioned
dosage ranges. '
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- 37 - Free base:- [err]H NWR (CDCl [err]) [err]: 7.98(dd,1H), 6.98(dd, 1H),

6.83(dt,1H), 6.56(t,1H), 4.56(t,2H) 4.08(-t-,2H), 3.33(t, 2H),
3.05-3.20(m 2H), 2.30-2.58(m4H), 2.10-2.26(m2H) 1.25- 1.90(m 9H),
0.92(t,3H). M5 (Cl) MHerr] 388. Exanple 29
(1-[err]Butyl -4-piperidyl)nmethyl 1-methyl-1,2,3,4-
t et rahydropyri m do[ 1, 2- a] i ndol e- 10- car boxyl ate (E29) A sol ution of
(1-[err]butyl -4-pi peridyl)mnmethanol (D6,1¢l. 7g, 0.010 nole) in dry THF (20
mz) 7under aTee inveintidAl8sd plovithss 4 E6MpEGnd'bl fbrmutd/ (1Bl B)dHarhidcdiddlyet her
( acceptable salt thereof for use as an active therapeutic substance, in

particular for use as a 5-HT 4 receptor antagonist in the treatment of the

disorders hereinbefore described.

The invention also provides the use of a compound of formuia (!) in the
manufacture of a medicament for use as a 5-HT4 receptor antagonist in the
treatment of the disorders hereinbefore described.

The following Examples illustrate the preparation of compounds of formuia (l);
the following Descriptions illustrate the preparation of intermediates.

. o
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m, 0.004 nole) and stirred for 15 mnutes, then a solution of nethyl 1

-methyl - 1,2, 3, 4-tetrahydropyri mdo[ 1, 2-a]indol e-10-carboxyl ate (D11, O.5g,
0.002 nole) in THF (5 m) was added and the reaction m xture heated-under—1
reflux for 24h. The mixture was allowed to cool and then at ROEWENT 5509 |

2CC3_solution (50 mM) and extracted with ethyl acetate .x__zu}m«)—*Tha \\

oﬁféﬂcmel{t‘fﬂw Egpe [were dried (Na[err] SCtanr]), concentrat d\ A/agum@’)d \
RETT cﬂ.uiw%t ographed on silicaExmsiesting with 2% e :
mto afford the title conpound (E29) as abel—-ewﬂ*ess”"(‘)lll
0:'58¢; - -THi"§*was converted to its oxalate salt and necrystallised ___l
rom.nmet hanol “to af ford avx/mte solid np 186-187[err]C. Frnee—base—~=Terr|H

NVR (DG & 17(& 2H), 3.95(t, 2
oh 37§:,29§ ,ergnzsgsrng) %P% gé(ng& 2%%8 3{;)%( ml#ZI—i)( T)z 2, 24(§n2H)|_|)
1.80-2.03(m 5H), 1.23-

E1 H H 1 H H O 0O )

H H 1 H H O 0 (v

E4 H H 1 H H O O (i

E5 = H H 1 H H O NH (@)

E6 H H 0 H H O O
3-(CH3}s 1 H H O O (i

E9 H H 2 H H O O
E10 H H 1 H H CH O @
E11 H H 0 H H CHy O ()
E12 H H 2 H H CHy O
E13 H H o0 HooH CHa NH: (i)
E14 H H o H H O NH ()
E15 H H 1 H H O 0 Bzppm

E16 H H 1 H H SO O




1.57(m6H), 0.92(t,3H). M5 (EI) Merr] 383. - 38 - Exanple 30
(1-[err]Butyl -4-piperidyl)net hyl

3-met hyl t hi azol o[ 3, 2-a] i ndol e-9-carboxyl ate (E30) The title conmpound (E30)
was prepared from 3-nethylthiazol o] 3, 2-a]indol e-9- carboxylifc-acid, (DE3), e
usi ng the nethod of Exanple 10. The crude product was purifiBﬁplbf’gf-'m\’}(&Ejr %’f{‘:gﬁ(
chromat ography on silica gel eluting with chl oroform net hanol|7(9575], ' 1
foll owed by passage through a short plud@-of basic alunina gl uting WiREMEST

t

T S

Examples(cont.)

E17 - A — H H CH O (i)

E18 -~ T — H H CH O

E19 H H 1 H H S N ()

E20 H H 1 H H O NH Bzppm

E21 H H | 1 H H O NH ppm

E22 H H 1 H H O " NH NCgHyzppm
"E23 H H 1 H H O - NH (i)

£24 H H 1 H H o NH Etppm

E25 H H 1 H H O NH MeSOoaEtppm
E26 H H 1 H H (0] NH  (vi)

E27 H H 1. & H O O (i.)

E28 H H 1 8-F H o] | NH (i)

E29 H H 1 H H NMe O (i




ether to afford a pale yellow oil (35%. This was converted to its oxal ate
salt and crystallised fromnethanol to give a white solid np 224-226[err]C
Free base:- [err] HNWR (CDC[err]) [err]: 8.18(d,1H), 7 -
7.14-7.42(m 2H), 6.40(s,1H), 4.25(d,2H), 2.92- 3.08(m 2 ,rv.zzztmm%; BH)SHEE
2.28-2.40(m2H), 1.75-2.05(m5H), 1.20-1.62(m6H), O. 92(13 3 NMB (T ¥
Mierr] 385. Exanple 31 - Ve a pAR 97
(1-[err]Butyl -4-pi peridyl) met hyl - 2, 3-di hyil@ ot hi azol o[ 3, 2;a]il r‘tdble §
carboxylate (E31) The title corrpound was prepared from “ —— h

2, 3-di hydr ot hi azol o[ 3, 2-a] i ndol e-9- cid (D15) usi ng the net hod_
of Exanpl e 10. The crude product mﬁﬁﬁ‘?&?ﬁﬁ”ﬁ\? chromatogr~aphy ~on"gITTca
gel eluting with 5%

E———
i v

E30 - =x - H H S§ O
E31 H H o0 H H s 0
E32 - 8 — H H S O
E33 - A — H H N | o (i)
- E34 H H o0 H H S NH ()
E35 - 9 - H H S 'NH
E3. H H H H NH O ()
E37 H H 0 H H O 0O ()
E38 "H H 2 H H O .NH (.
E39 H H T H ‘H N O

E40 H H 0 H H S o - (v




met hanol / chl oroformto give a yellow oil. This was passed through a plug of
basic alumna eluting with ethyl acetate to afford the title conpound as a
pale yellow oil (31 % which was converted to its oxalate salt and was
crystallised fromacetone as an off-white solid np 212-215
base:- [err]H NVR (CDCl [err]) [err]: 7.98(d,1 H), 7.09-Y.2640 _E -
4.26(t,2H), 4.20(d,2H), 3.80(t,2H), 2.94- 3.06(m2H), 2.\3 ‘i-‘iZL-A»G{«-vm*‘?‘FI)‘” ;
173206(m5H) 1.24-1.60(m 6H), 0.92(t, 3% - 39 - \Exa I,@B% | ;
(1- [err]ButyI 4-pi peridyl) met hyl thiazol o[ 3, 2-a]i ndol e- %cbrvbcxyl ate (E32)\

Examples{cont.) PR

o i te 0

E41 H H 0 H H S NH (v

E42 -~ % - H H S 0 @

E43 - % =~ H H S NH (v

Ed4 H H 1 H H S8 0

E45 -~ T = H H NH NH )

E46 - H H 1 H H N NH ()

A - AR1Rg is -(CHo)p-CH= Bz - benzyl

I' - AR{Ry is -CH=CH-CH= ppm - 4-piperidyimethy!
% - AR{R2is -C(CH3)=CH- aEt - aminoethyi

® - AR4Ro is -CH=CH-

A - AR4Ry is -C(CH3)=CH-C(CHz)= -

| REPLACEY - %s‘zﬂ




The title conmpound (E32) was prepared fromthiazol o[ 3, 2-a]i ndol e-9-
carboxylic acid (D16) using the nmethod of Exanple 10. The crude product was
purified by chromatography on silica gel eluting wth 3%ethanol/chl orof orm
to afford a pale purple solid (70%. This was converted to |t§__¢_,0X-a-l*‘a‘t‘:€T’an{«§—
and recrystallised fromnethanol to give a |light blue soli »&g;m‘w"z HICE
217-218[err]C. Free base:- [err]H NVR (lsiDCl[err]) [err]: ‘. T
8.18(d, 1H)E1 Z'%‘g 1H), 7. 65(d, 1H), 7.33-7.43(m 1H), 7.20-7.30( PR wg? ‘{ \
6.91(d, 1H), 3 c? 2.95-3.07(m 2H), 230240(m2H) 1.179 ~)®8(m5H), o
1.40-1.62(m4H), 1. 33(sextet 2H), 0.92(t, 3H). npl e 33 Pl -
(11 or 1) Butymgln0l. A5 beiy Ridthin-3 &m;a%%&ér al&gﬁhats?zaélkmﬂe. 10
10-carboxylate (E1)

a) A suspension of indole-3-carboxylic acid (500mg, 0.003 mole) in
dichloromethane (50 ml) was treated with oxalyl chloride (0.635g, 0.005 mole)
and two drops of dimethylformamide. The mixture was stirred at room
temperature for one and a half hours then the solvent was removed in vacuo
to leave the acid chioride. '

A solution of 1-butyl-4-piperidinemethanol, D6, (513 mg, 0.003 mole) in dry
THF (10 mi) under an atmosphere of nitrogen, was-cooled in an ice bath. n-
Butyllithium (1.88 mi of 1.6M solution in hexane, 0.003 mole) was added
dropwise and the resuiting solution stirred at 0°C for 15 minutes.

The acid chloride was dissolved in dry THF (20 m!) and the soiution added
dropwise to the solution of the lithium alkoxide at 0°C.

The reaction mixture was allowed to warm to room temperature and was
stirred for 3 hours. The solvent was removed in vacuo and the residue
partitioned batween chioroform and water. The chloroform was separated.'
washed several times with water, dried and concentrated to ive (1 -butyi-4- '

TH NMR (250 MHz) CDCls;

8:9.90 (br s, 1H), 8.10-8.18 (m, 1H), 7.78 (d, 1H), 7.37-746{m, 1!
7.28 (m, 2H), 4.19 (d, 2H), 3.05-3.15 (br d, 2H), 2.40-2.49 (m, 2H) 0.9
3H), 1.20-2.18 (m, 11H).

b) A suspension of N-chlorosuccinimide (57mg, 0.48 mmole) in
chioroform (2ml) was treated with a solution of (1-Nbutyl-4-piperidyl)methyl
indole-3-carboxylate (100mg, 0.32 mmole) in chloroform (2ml) and the
mixture stirred at room temperature for 2h. The pale yellow solution was
treated with 3-bromo-1-propanol (0.03ml, 0.32 mmole), stirred at room
temperature tor 16 h; then basified with 10% NapCO3 solution and extracted
with chlorotorm. The extract was dried and concentrated to leave a yeliow



The title conpound (E33) was prepared from nethyl 2,4-

di met hyl pyri m do[ 1, 2-a] i ndol e- 10-carboxylate (D17) using the nethod of
Exanpl e 29. The crude product was purified by chronmat ography on silica gel
eluting with ethyl acetate to afford an orange oil (21 9. H‘ﬁg,g WaS

& sk{) z"‘ S”EET
converted to its oxalate salt to give an orange solid rrp 19F j:*98"[‘*e TC

gxglg?t elibal t:- [er [] H NVR (d[err] DIVBO)16[-eBr] 8.45(d, 1 354() ], *:4 ?, (07
53 o rné]_\gﬁ:cﬁ v%ésg{ks%ie@ I écéé% i ﬁ {rBated vgliﬂ nﬂ&_{) %ﬁsmm “__.,.
2. 27( m 3Hcargosae[149 ﬂr moie) feQ f°°<§"9€ﬂ‘ erRtyre tar 1

The mixture was treated with 10% N32003 solution and extracted with.ethyl. ...

acetate. The extract was dried and concentrated to leave a brown oil, which

was chromategraphed, first on silica gel eluting with chloroform/methanol

(97:3), then on basic alumina eluting with ethyi acetate to give a colouriess oil.

This was crystallised from ether/pentane to afford the title compound (E1) as

a white solid (11mg) mp 117-119CC.

. 'Mmm-w..t\ummn)rmr’mwté

'l_;

TH NMR (CDClg)

8:7.97 (d,1H), 7.10-7.30 (m,3H), 4.55 (t,2H), 4.20 (d,2H), 4.11 (t,2H), 2.90-
3.03 (m,2H), 2.25-2.40 (m,4H), 1.75-2.00 (m,5H), 1.22-1.55 (m,6H), 0.91

£
' ’Wﬁ:\/

MS (EI) M* 370  PEPL

Exampfe 2

eq-Quinolizidin-2-yimethyl-3,4-dihydro-2H-[1,3]oxazino[3,2-a}indole-10-
carboxylate (E2)

a) eg-2-Hydroxymethyiquinolizidine (N.J. Leonard et al., J. Org. Chem.,
1957, 22, 1445) was reacted with indole-3-carboxylic acid chloride using the
methed described in Example 1a to afford eg-quinolizidin-2-ylmethyl 1-H-
indole-3-carboxylate mp 154-1579C.

TH NMR (CDCl3)

8 :9.40 (br.s,1H), 8.10-8.20 (m,1H), 7.87 (d.1H), 7.35-7:45 (m,1H), 7.20-7.30
(m,2H), 4.20 (d,2H), 2.80-2.97 (m,2H), 1.43-2.20 (m,11H), 1.10-1.40 (m,3H).

b) egq-Quinclizidin-2-yimethyl 1H-indole-3-carboxylate was treated initially
with N-chlorosuccinimide (1.5 equivalents) for 2h, then with 3-bromo-1-
propanol (2 equivalents) for 16h, followed by anhydrous potassium carbonate
in acetone, using the method described in Example 1b. The crude product
was purified using the same chromatography conditions as in Example 1b to



Exanple 34 N-[(1-[err]Butyl-4-piperidyl)nethyl]

2, 3-di hydr ot hi azol o[ 3, 2-a] i ndol e-9- carboxam de The title conpound (E34)
was prepared from 2, 3-di hydrot hi azol o[ 3, 2-a] i ndol e- 9-carboxylic acid (DL5)
via its acid chloride using the nethod of Exanple 13. T Fide—prodict,..
purified by chromatography on silica gel eluting with 59 BES, ADEMER! DigET
met hanol / chl oroformto afford a yellow-golid (63% . This| was-conveited to |

its oxal ate, sal d recrystallised from e_to givet a: beis sg0tdtd

203- 204] eiifi‘]'a.t;‘bw?m ndaspge %ﬂeﬁﬁ/ﬂﬂz@f%yr ]TBWS%?S P@Pg’?.ﬁeg% 37,__3___2_,%%

1H), 7. 33- HydtbEhortl salt- n3t arydR(ivedHiom 4cSohe, rapi) 5431 m¢ 24y " k

3.35-3.50(m 2H), 3.1 8-3.30(m2H), 2.75-3.05(m4H), 1.75t1 .95(m 3H), 1,40

1.70(m 4H), 1.30(sextet,2H), 0.88(t,3H). e R
1H'NMR (HC! salt) (d6DMSO)

s e A

8: 10.35 (br.s,1H), 7.85 (d,1H), 7.32 (d,1H), 7.07-7.20 (m,2H), 4.54 (1,2H),
4.13 (t.2H), 4.05 (d,2H), 3.25-3.43 (m,2H), 2.74-3.15 (m,3H}), 2.20-2.33
(m,2H), 2.00-2.15 (m,1H), 1.35-1.95 (m,10H).

Example 3

N-[{1-"Butyi-4-piperidyl)methyl}-3,4-dihydro-2H-[1 ,3joxazino[3 y2-
ajindole-10-carboxamide (E3)

Method 1:- A stirred solution of N-chlorosuccinimide (57 mg, 0.48 mmole) in
chloroform (3 ml) was treated with a solution of N-[(1-Nbutyl-4-
piperidyl)methyl] indole-3-carboxamide, D1, (100 mg, 0.32 mmole) in
chioroform (8 mi) and kept at room temperature for 2h, then treated with 3-
bromo-1-propanol (0.03 mi, 0.32 mmole). After stirring for 16h, more 3-
bromo-1-propanoi (0.03 ml, 0.32 mmole) was added. The mixture was stirred
at room temperature for a further 3h, then treated with excess 10% NasCO3
solution and extracted with chloroform. The extract was dried (Nao>S0O4) and
concentrated in vacuo to leave a yellow oil, which was dissolved in acetone
(10 mi), treated with anhydrous potassium carbonate (130 mg, 0.96 mmole)
and stirred at room temperature for 16h. The mixture was concentrated in
vacuo, the residue treated with 10% NapsCO4 solution (10 ml) and extracted
with chloroform. The extract was dried (NapSO4) and concentrated in vacuo
to leave a yellow oil, which was chromatographed, initially on silica gel eluting
with chloroform/methanol (19:1), then on basic alumina eluting with ethy!
acetate. The colourless oil obtained crystallised from ether to afford the title
compound (E3) as a white solid (20 mg, 17%) mp 110-113°C.

TH NMR (CDCl3)

5: 8.34 (d,1H), 7.05-7.30 (m,3H), 6.55 (t,1H), 4.53 (1,2H), 4.10 (1,2H), 3.33
(t,2H), 2.80-3.05 (m,2H), 2.25-2.45 (m,4H), 1.90-2.25 (m,2H), 1.20-1.85
(m.9H), 0.92 (1,3H).



Exanple 35 N-[1-[err]Butyl-4-piperidyl)nmethyl]

t hi azol o[ 3, 2-a] i ndol e- 9- car boxam de (E35) The title conpound (E35) was
prepared fromthiazol o[ 3, 2-a]i ndol e-9- carboxylic acid (
chl oride using the nethod of Exanple 13 The crude produgtR §\(b

chromat ography on silica gel eluting with 5% met hanol / chlyorjofort K
a purple solid (73%. This was convertgg. to its oxalate ialt R OR4AL 97
recrystallised fromacetone to give a purple solid np 20 Terr]C.

Oxal ate salt:- [err]H NVR (d[err]DVSO) [err]: 8.49(d, 1H),| & Ta(a, TRy~
8. 05(d, 1H)MS7(@ MHALBYQ. 7. 20-7. 40(m 3H), 3.38- 3.50(m 2H)}, 3.24-3.35(m 2H).
2.75-3.05(m 4H), 1.80-2.00(m 3H), 1.40- 1.70(m 4H), 1.30(sextei.2H
0.88(t, 3H).

( g Method 2:- A stired suspension of N-[(1-"butyl-4-piperidyl)methyfl] indole-3-

carboxamide (D1, 120g, 0.38 mole) in chloroform (2 L) under nitrogen at room
temperature was treated with freshly distilled 3-bromo-1-propanol (69 mi, 0.77
mole) followed by the portionwise addition of dry N-chlorosuccinimide (55g,
0.42 mole) over 5 minutes. The resulting yellow solution was stirred for 2.5h,
then treated with 1M HCI in ether (15 ml, 0.015 mole). A moderate exotherm
occurred and the reaction colour changed to orange. After a further 2h the
mixture was treated with 10% NaoCOg solution (700 mi) and the chioroform
layer separated, dried (Na2SQO4) and concentrated in vacuo to leave a thick
red oil. This was treated with acetone (1.5 L) and anhydrous potassium
carbonate (130g, 0.95 mole), then stirred at room temperature for 18h. The
reaction mixture was concentrated in vacuo and the residue treated with
water (1 L) and extracted with ethyl acetate (1 L). On standing a solid began
crystallising from the ethyl acetate extract. After 2h at 89C this was filtered off
and dried to afford 51.7g of the titie compound (E3) as a beige solid. The
mother liquors were extracted with 1M HCI acid (800 mi), the acid extract then
basified with KoCO43 and extracted with chloroform (2 x 700 mi). The
combined chloroform extracts were dried (NasSOg), concentrated in vacuo
and the residue chromatographed on silica gel eluting with
_chloroform/methanol (36:4). A yellow oil was obtained which upon trituration
with ether gave a further 21.3g of title compound (E3) as a white solid.
Conversion to the hydrochloride salt and recrystallisation from ethanol/60-80
petrol gave a white solid mp 254-256 °C dec.

HCl sait - TH NMR (D50)

3:7.90 (d,1H), 6.88-7.20 (m,3H), 4.35 (br t,2H), 3.70 (br t,2H), 3.40 (br d,2H),
3.20 (br d,2H), 2.9 (br t,2H), 2.65(br 1,2H), 2.12 (br t.2H), 1.20-1.90 (m,9H),
0.87 (t,3H).



-41- Exanple 36 (1-[err]Butyl-4-piperidyl)nmethyl 1

,2,3,4-tetrahydropyrimdo [1, 2-a]indol e-10- carboxylate (E36) The title
conmpound (E36) was prepared fromnmethyl 1,23, 4-
tetrahydropyrim do[ 1, 2- a] i ndol e- 10- car boxyl ate (D21) usmgmr,her el Q‘gg‘f)f';
Exanple 29 with a relux .time of 1 40h. The crude produbtsmmas! pﬂtﬁ*fl y'

chr omat ogr on silica eluting-il®tially with ethyl aeet*affe t :
with 10% @)’Hémﬂ PB?‘Y)F'IS @ﬁémaw@%agum@vas ‘yel l ow solid. 'Fh|.$a pﬁ£ k

through a plug of basic alumna eluting with ethyl acet;atae‘%b afford el
title conpound as a L e
! pod Theory F_aung .
Carbon 65.09 64.76, 64.75
Hydrogen 7.85 173, 71.77
Nitrogen 10.35 10.35, 10.36
Example 4

2-(1-Piperidyl)ethy! 3,4-dihydro-2H-[1,3]oxazino[3,2-alindole-10-
carboxylate (E4) '

a) 1-Piperidineethanol was reacted with 1H-indole-3-carboxylic acid
chioride using the method described in Example 1a to afford 2-(1-
piperidyl)ethy! 1H-indole-3-carboxylate.

TH NMR (CDCl3)

5: 9.6 (br.s, 1H), 8.03-8.12 (m, 1H), 7.73 (d, 1H), 7.30-7.40 (m,1H), 7.13-7.25
(m, 2H), 4.48 (t, 2H), 2.82 (t, 2H), 2.50-2.65 (m, 4H), 1.35-1.70 (m, 6H).

b) 2-(1-Piperidyl)ethyl 1H-indole-3-carboxylate was treated initiafly with N-
chlorosuccinimide (1.5 equivalents) for 2h, then with 3-bromo-1-propanol (3
equivalents) for 21h, followed by anhydrous potassium carbonate in acetone,
using the method described in Example 1b. The crude product was purified
using the same chromatography conditions as in Example 1b to afford the title |
compound (E4) as a pale yellow cil (15%). This was converted to its oxalate
salt and crystallised from acetone mp 174-177°C.

Free base: TH NMR (CDCl3)

8: 8.02 (d, 1H), 7.07-7.30 (m,3H), 4.40-4.55 {m, 4H), 4.08 (t, 2H), 2.78 (t, 2H),
2.45-2.65 (m, 4H), 2.25-2.38 (m, 2H), 1.54-1.66 {m, 4H), 1.35-1.50 (m, 2H).

MS (Cl) MH+ 328.

Example 5



bei ge solid (23%, which was converted to its oxalate salt and crystallised
fromacetone as a beige solid np 190-194[err]C. Free base:- [err]H NWR
(cbcferr]) [err]: 7.71 (br d,1 H), 6.98-7.18(m 3H), 7.0(br

4.17(d, 2H), 3.98(t,2H), 3.46- 3.57(m2H), 2.92-3.06(m 2H) ;:¢2
2.22(quintet,2H), 1.75- 2.08(m5H), 1.23-1.60(m6H), 0.9p(t, 3F " Exar
eqg- Qui nol i zi di n- 2-yl met hyl 2, 3-di hydr.ogxazol o[ 3, 2-a] i ndo} e;9- o
car boxyl at e(E37) A stirred suspension of eg-quinolizidin-2:yd det H“yflil biyie

1Hi ndol e- 3- boxyl at e (E2a, 280ng., 0.94 mmle) in chloroform (10 nd). Mas
treated wi Nrﬁ%'%ﬁ@’éﬁ’)@&hﬂﬂ 4 dihydnor2Hdi1)3] %#’W[WFM%‘@U&i nimde (1
35ny, 1.0 mmjoaeamiud(&pt at roomtenperature for 2h. THe-mﬂ‘Am.,aa,mM\as._Lh__e_E
treated with 1M

o 3
e e b
P

N-[2-(1-Piperidyl)ethyl] 1H-indole-3-carboxamide (D2) was treated initially with
N-chlorosuccinimide, then with 3-bromo-1-propanol, then with potassium
carbonate in acetone following the method described in Example 3. The
crude product was chromatographed on silica gel eluting with
chioroform/methano! (19:1) to give a pale yellow oil, which crystallised from
ether to afford the title compound (E5) as a white solid (29%) mp 124-127°C.

1H NMR (CDClg)

8: 8.33 (d, 1H), 7.06-7.28 (m, 3H), 7.02 (br.t, NH), 4.51 (t, 2H), 4.08 (t, 2H),
3.50-3.60 (m, 2H), 2.54 (t, 2H), 2.30-2.60 (m, 6H), 1.40-1.65 (m, 6H).

MS (Cl) MH+ 328.

Example 6

(1-"Butyl-4-piperidyl)methyl-2,3-dihydrooxazolo[3,2-aJindole-9-
carboxylate (E6)

(1-NButyl-4-piperidyl)methyl 1H-indole-3-carboxylate (E1a) was treated
initially with N-chlorosuccinimide (1.5 equivalents) for 4h, then with 2-
bromoethanol (2 equivalents) for 18h, followed by anhydrous potassium
carbonate in acetone (18h), using the method described in Example 1b. The
crude product was purified using the same chromatography conditions as in
Example 1b to give a colourless oil (26%), which crystallised from ether to
afford the title compound (E6) as a white solid mp 128-130°C.

TH NMR (CDClg)

8:7.95-8.02 (m, 1H), 7.07-7.27 (m, 3H), 5.18-5.27 (m, 2H), 4.24-4.33 (m, 2H),
4.19 (d, 2H), 2.92-3.04 (m, 2H), 2.27-2.38 (m, 2H), 1.75-2.05 (m, 5H), 1.25-
1.66 (m, 6H), 0.91 (t, 3H).



HCl in ether (0.05 m, 0.05 mmole) and after 2h the resulting yellow
sol ution was baS|f|ed by addition of 10% Na[err]CJ err] solution (10 m)
and extracted with chloroform (2 x 15 m). The conbi ned extracts vvere__d_tlled
(Na[err] S err]) and concentrated in vacuo to |leave a -

di ssol ved in acetone (20 nm), treated with anhydrous p tP&st ar b
(410ng, 3.0 nmmole) and stirred at roodltenperature fort 22t e

£

concent r atM8 (E M3A58.and the residue treated with 10% Na[ ers [{GEY er‘ﬂ
9

solution (20 m) and extracted with ethyl acetate (2 x{20 m). The ganbl ed
extracts were dried (NaJerr]Sderr]), 42 - concentratéd "M vacuo and th
resi di ue chromat ographed on silica gel eluting X —

Example 7 R

(1-NButyl-4-piperidyl)methyl-3,3-dimethyl-3,4-dihydro-2H-
[1,3]oxazino[3,2-ajindole-10-carboxylate (E7)

(1-NButyl-4-piperidylymethyl 1H-indole-3-carboxylate (E1a) was treated
initially with N-chlorosuccinimide (1.5 equivalents) for 2h, then with 3-bromo-
2,2-dimethyl-1-propanol (2 equivalents) for 20h, followed by anhydrous
potassium carbonate in acetone (2172 days) using the method described in
Example 1b. The crude product was chromatographed on silica gel eluting
with chloroform/methanol! (95:5) to afford the titie compound (E7) as a white
solid (10%) mp. 134-135°C.

TH NMR (CDCig)

5:7.98 (d, 1H), 7.08-7.30 (m, 3H), 4.21 (d, 2H), 4.15 (s, 2H), 3.77 (s, 2H),
2.95-3.07 (m, 2H), 2.32-2.42 (m, 2H), 1.80-2.10 {m, 5H), 1.25-1.60 (m, SH)
1.20 (s, 6H), 0.93 {t, 3H).

MS (Cl) MH* 389.

Exampie 8

(1-NButyl-4-piperidyl)methyi-3,4-dihydro-2H-[1,3]thiazino[3,2-a]indole-
10-carboxylate {E8)

(1-NButyl-4-piperidyl)methyl 1H-indole-3-carboxylate, Ela..(314mg, 0.0010
mole) was treated initially with N-chlorosuccinimide (180mg, 0.0015 mole) for
2h, then with 3-chloro-1-propanethiol (0.20ml, 0.0020 mole) for 5 days using
the method described in Example 1b. The resulting solution was basified
with 10% NasCOg3 solution and extracted with chioroform. The extract was
dried (Na»SOy4) and concentrated under vacuum to leave a dark oil which
was chromatographed on silica ge! eluting with chloroform/methanol (95:5) to
afford (1-Nbutyl-4-piperidyl)methy! 2-(3-chioropropylmercapto)-1H-indole-3-

. carboxylate as a grey oil (220mg). This was dissolved in acetone (S0m!),



wi th 3% nmet hanol / chl orof orm The yell ow oil obtained (1 45ng, 44% was
passed through a plug of basic alumna eluting with ethyl acetate to afford
the title conmpound (E37) which crystallised as a white solid from et hyl
acetate/ether np 153-155[err]C. [err]H NVR (CDCl [err]) [err]: 7.95(d, 1H),
7.00-7.25(m 3H), 5.14(t,2H), 4.18(t,2H), 4.15(d,2H), 2. 78: 2.96(m 2H)m—
1.02-2.18(m 14H). Exanple 38 N-[(l [erg] Butyl - 4-pi perlcay et hyl1i723 ;3“4 b-
tetrahydro[ 1, 3] oxazepi no[ 3, 2- a] i ndol €-44- car boxam de gg@g f\) SO % =
suspensi ortreAtes with apaydrpys pptassium saranats (220ma 0-00 lg, aBﬁrQoagafn e
(Dib, 1. O%duemeaaerx@be}ng ncdﬁmfeqraﬁu(%t@a hnﬁ@ﬁrémﬂabeshw The = |

4-chl orobuf a)RUN; \‘vas concemra%eg under vaéa ur% %lnld%‘eaq'es%u Nt?e:ilte% With ot ‘%"‘m‘ie" y
NapCOg3 solution, then extracted with ethyl acetate. The e ~dried—
(NasSOg4) and concentrated. The residue was chromatographed on basic
alumina eluting with ethyl acetate. The colourless oil obtained crystaliised
from ether to afford the title compound (E8) as a white solid (80mg, 21%) mp
98-100°C.

=

TH NMR (CDCliq)

5:7.97-8.04 (m, 1H), 7.14-7.30 (m, 3H), 4.22 (d, 2H), 4.15 {t, 2H), 3.05-3.15
(m, 2H), 2.92-3.02 (m, 2H), 2.38-2.50 (m, 2H), 2.27-2.37 (m, 2H), 1.75-2.02
(m, 5H), 1.20-1.55 (m, 6H), 0.91 (t, 3H).

MS (El) M+ 386.

Example 9

(1-NButyl-4-piperidyl)methyl-2,3,4,5-
tetrahydro{1,3]oxazepino{3,2-ajindole-11-carboxylate (E9)

(1-"Butyl-4-piperidyl)methy! 1H-indole-3-carboxylate (E1a) was treated
initially with N-chlorosuccinimide (1.5 equivalents) for 2h, then with 4-chloro-1-
butanol (2 equivalents) for 18h using the method of Example 1b and the
product isolated as in Exampie 8 to afford (1-Nbutyl-4-piperidyl) methyl 2-(4-
chlorobutoxy)-1H-indole-3-carboxylate as a yellow oil. A solution in acetone
was treated with anhydrous potassium carbonate and sodium iodide and
heated under reflux for 30h, then purified as in Example 8 to afford the title
compound (E9) as a pale yeliow oil (31%). This was converted to its oxalate
salt and crystallised from acetone to give a white solid mp 161-164°C.



(470ng, 0.0035 nole) and a yell ow sol ution was produced inside 5 m nutes.
After a further 40 m nutes the solution was observed to darken in colour to
orange. The m xture was kept at roomtenperature for a fljr%h ;Lh wtohe
treated with 10% Na2CO3 solution (30 ml) and extracted wiit @rdfdr ‘(‘Z
30 m). The conbined extracts were dr| ed (Na[err] SO err])| and concentrat ed
in vacuo to afford an orange oil, vvas chr onmat ographed dn4si¥: Reid Z;el(

00 i Bl O | DR

(4- chl or obut oxy) i ndol e- 3- car boxam de (0.67g, 50% as a yeII low oil. [err]

0. 881, 1H) 5 FoR7£o vy W 87 S5 &*ﬁ{ 057,85, -3 458 oD ),
2. 25-2. 40( & 10HE, 2M)13 85:3.45 (m, 2H58.8068.06(m, 3H), 1:80-2. 1ﬂ(§b|7d|1); dBQof
N-[(1-[err]bigt o - AP 11P88-4 B gAre3Hy olad? il §H§_h| or obut oxy) i ndol e-

MS (EI) M+ 384.

Example 10

(1-NButyl-4-piperidyl)methyl 6,7,8,9-tetrahydropyrido[1,2-a}indole-10-
carboxylate (E10)

A solution of 6,7,8,9-tetrahydropyrido[1,2-ajindole-10-carboxyiic acid, D3,
(400mg, 0.00186 mole) in dichloromethane (20ml) was treated with oxalyl
chloride (0.20mil, 0.0023 mole) and 2 drops of DMF and stirred at room
temperature for 2h, then concentrated /n vacuo to give the acid chloride as an
orange solid.

A solution of (1-Nbutyl-4-piperidyl)methanol {(D6) (0.32g, 0.00186 mole) in dry
THF (25ml) at 5°C under nitrogen was treated with 1.5M methyllithium in
ether (1.24ml, 0.00186 mole) and left to stir for 15 minutes, then treated with
a solution of the above acid chloride in dry THF (15ml). After 16h at room
temperature, the mixture was treated with saturated KoCO4 solution (50mi)
and extracted into ethyl acetate (2x75ml), dried (NapS0O4) and concentrated
in vacuo. The residue was chromatagraphed on silica gel eluting with
chlorotorm/ethano! (95:5) to afford the title compound (E10) as a yeliow oil.
This was converted to its hydrochloride salt to afford a white sofid. m.p. 230-
232°C.

HCl salt: TH NMR (dDMSO)
5:10.3 (br.s, 1H), 7.92-8.03 (m, 1H), 7.43-7.53 (m, 1H), 7.16-7.26 (m, 2H),
4.18 (d, 2H), 4.11 {t, 2H), 3.43-3.56 (m, 2H), 3.23 (t, 2H), 2.82-3.05 (m, 4H),

1.85-2.12 (m, 7H), 1.60-1.80 {m, 4H), 1.25-1.40 (m, 2H), 0.90 (t, 3H).

MS (El) M+ 368



3-carboxam de (0.67g, 0.0016 nole) in acetone (25 m) was treated wth
anhydr ous potassium carbonate (0.74g, 0.0054 nole) and sodi um i odi de -
43 - (1.34g, 0.0089 nole) and heated under refux for 24h. The m xture was.
concentrated in vacuo and the residue treated with 10% NaQ"f Csolutd @'&L@@ |
m) and extracted with chloroform (2 x 30 ml). The combi ned extTactg Vere
dried (Na2SO4), concentrated in vacue2#nd the residue chrprrélt ogra hecj,t,_3 n
silica gel Examblérg1wi th 5% met hanol / chl orof orm The col ourl és8 oi’ ot ned
was passed through a plug of basic alumna eluting with et hyl .. aceLﬁle_
afford the title conpound (E38) as a white solid (370nyg, 60% Thi s was 1
(1-NButyi-4-piperidyl)methy!-2,3-dihydro-1H-pyrrolo[1,2-ajindole-9- ... e

carboxylate (E11)

B NS

The title compound (E11) was prepared from 2,3-dihydro-1H-
pyrrolo[1,2-ajindoie-8-carboxyiic acid (D4) using the method of Example 10,
and was isolated as a pale orange solid (24%) m.p. 100-102°C.

TH NMR (CDCl3)

5: 8.03-8.12 (m, 1H), 7.13-7.28 (m, 3H), 4.17 (d, 2H), 4.11 (t, 2H), 3.29 (t,
2H), 2.95-3.08 (m, 2H), 2.57-2.72 (m, 2H), 2.30-2.41 (m, 2H), 1.92-2.07 (m,
2H), 1.73-1.90 (m, 3H), 1.40-1.60 (m, 4H), 1.22-1.39(m, 2H), 0.92 (t, 3H).

MS (El) M+ 354.

Example 12

(1-NButyl-4-piperidyl)methyl 7,8,9,10-tetrahyd ro-G'H-azepino[*l ,2-a}indole-
11-carboxylate (E12)

The title compound (E12) was prepared from 7,8,9,10-tetrahydro-6H-
azepino[1,2-ajindole-11-carboxylic acid (D5) using the method of Example 10.
The crude product was purified by chromatography on silica gel eluting with
chioroform/ethanol (98:2) to give a yellow oil, which was converted to its
hydrochloride salt to afford a beige solid (20%) mp 196-198°C.

TH NMR (d6DMSO) - HCl salt

§: 10.52(br s, 1H), 7.93-8.00(m, 1H), 7.55-7.62(m,1H), 7.13-7.25(m.2H), 4.25-
4.40(m,2H), 4.17(d,2H), 3.35-3.55(m,4H), 2.80-3.10(m,4H), 1.55-
2.15(m,13H), 1.24-1.40(m,2H), 0.88(t,3H).

MS (C1) MH+ 383



converted to its oxalate salt and crystallised fromacetone as a white
solid np 210-211[err]C. Free base:- [err]H NVR (CDCl[err]) 8:
8.36-8.44(m 1H), 7.17-7.25(m 3H), 6.94(t,1H), 4.30(t,2H), 4.11-4.20(m 2H),
3.35(t,2H), 2.90-3.00(m2H), 2.25-2.35(m2H), 2.18(quintet, 2H) 1.55: . .
2.02(m7H), 1.23-1.55(m6H), 0.92(t,3H). Exanple 39 Y e
(1-[err]Butyl -4-piperidyl)net hyl pyrlnk o[ 1, 2- a]lngol[e- &'] 2 Iy“
The title was prepared from nethyl pyrimdo[1l glnoel
car boxyl at %?q dsi ng the method of Exanple 29. The cfude&pt dautct: ﬁ%a
washed at -78[err]C with n-pentane and the residue chrorrat‘oqraohed on...
Sorr o RNy M iRt i mER £, AhgLPE TH-ByfdIB[ fL2Hiti 8% ©' |-
[err]H NMR ( 2

carboxamide (E13)

e e AR 0T ANV AT TR

A solution of 2,3-dihydro-1H-pyrrolo{1,2-alindole-8-carboxyiic acid, D4,
(180mg, 0.89.mmole) in dichloromethane (20 ml) was treated with oxalyl
chloride (0.096 ml, 1.1 mmoie) and 2 drops of DMF and stirred at room
temperature for 1h, then concentrated in vacuo to give the acid chloride as a
yellow solid. ' '

A solution of (1-Pbutyl-4-piperidyl)methylamine, D8, (150mg, 0.89 mmole) and
triethylamine (0.15 ml, 1.1 mmole) in dichloromethane (20 ml) under nitrogen
was treated with a solution of the above acid chloride in dichloromethane (5

ml) and stirred at room temperature for 3h. The solution was treated with

10% NapCOg3 solution and the organic layer separated, dried (NasSOg4) and
concentrated in vacuo to leave a beige solid. This was recrystallised from
ethyl acetate.to afford the title compound (E13) as a white solid (180mg, 55%)
mp 152-1540C.

TH NMR (CDClg)

8: 7.75-7.84(m,1H), 7.13-7.33(m,3H), 5.93(br t, NH), 4.10(t,2H), 3.38(t,2H),
3.31(t,2H), 2.90-3.02(m,2H), 2.65(quintet,2H), 2.28-2.36(m,2H), 1.60-
2.10(m,6H), 1.22-1.55(m,5H), 0.90(t,3H).

MS (Cl) MH+ 354

Example 14
N-[(1-P Butyl-4-piperidyl)methyl}-2,3-dihydrooxazolof3,2-ajindole-9-
carboxamide (E14)

N-{(1-"Butyl-4-piperidyl)methyl] indole-3-carboxamide (D1) was treated
initially with N-chlorosuccinimide (1.5 equivalents) for 2h, then with 2-
bromosethanol (2 equivalents) for 16h, followed by potassium carbonate (3
equivalents) in acetone for 68h, using the method described in Example 1b.



[err]: 8.68-8.78(m2H), 8.45(d,1H), 7.87(d,1 H), 7.59(t,1H), 7.45(t,1H),

6.77- 6.89(m1 H), 4.37(d,2H), 2.90-3.12(m 2H), 2.25-2.48(m 2H),

1.75-2.13(m5H), 1.19-1.70(m6H), 0.92(t,3H. ~ The follow ng conpound
are al so prepared: eg-Qinolizidin-2-yl nmethyl
2, 3-di hydr ot hi azol o[ 3, 2-a] i ndol e-9- carboxylate (E40)} "
2, 3-Di hydr ot hi azol o[ 3, 2-a] i ndol e-9-carboxylic acid i s! c0nverted 1.9. It'kS
chloride and reacted with eq- 2- hydr oxy2&t hyl qui nol i zi P| nell asi nb\ a“}éroce

ifi‘\u‘ 1 H" ,)i'ﬁ"il

B

S

aci d
dur e

anal ogous Thetchade product Wad putifibd dydheorhBtograsisy R sk dswldtidg% —
(Coderr] }:hloroform/ethanol (19:1) to afford the title compound (E12Fas a white solid

following recrystallisation from chiorotorm/ether {14%) mp 156-1589C.

TH NMR (CDCl3)

. 8:8.19(d,1H), 7.00-7.30(m,3H), 6.00(t,NH), 5.15(t,2H), 4.20(t,2H), 3.32(1,2H),
2.90-3.15(m,2H), 2.25-2.42(m,2H), 1.20-2.05(m,11H), 0.90(t,3H).

MS(CI) MH*+ 356

Example 15

(1-Benzyi-4-piperidyl)methyl-3,4-dihydro-2H-{1 3]oxazmo[3 2-alindole-
10-carboxylate (E15)

a) Indole-3-carboxylic acid was converted to its acid chioride and then
reacted with 1-benzyl-4-piperidinemethanol (D7) using the method given in
Example 1a. The resutting orange oil was chromatographed on silica gel
eluting with chloroform/ethanol (9:1) to afford (1-benzyl-4-piperidyl)methy!
indole-3-carboxylate as a yellow oil (88%)

TH NMR (CDCilg) .
8: 9.24(s,1H), 8.12-8.20(m, 1H), 7.81(d,1H), 7.20-7.45(m,8H), 4.20(d,2H),
3.53(s,2H), 2.90-3.04(m,2H), 1.73-2.10(m,5H), 1.36-1.58(m,2H).

b) (1-Benzyi-4-piperidyl)methy! indole-3-carboxylate was treated initially
with N-chlorosuccinimide (1.5 equivalents) for 2h, then with 3-bromo-1-
propanol (2 equivalents) for 16h, foliowed by anhydrous potassium carbonate
in acetone, using the method described in Example 1b. . The crude product
was purified by chromatography on silica gel eluting with chloroform/ethanol
(19:1) to afford the title compound (E15) as a beige solid following
recrystaliisation from chloroform/ether (47%) mp 158-160°C.



e

hydr ot hi azol of 3, 2-a] i ndol e-9- car boxan de (E41)
, 3- Di hydr ot hi azol o[ 3, 2-a]i ndol e-9-carboxylic acid is co
hl oride and reacted wth eqg-quinolizidin-2-ylnmethylamn
procedure anal ogous to that described in Description 1 b
eq- Qui nol i zi di n-2-yl met hyl thiazol o[ 3, 2—7a1 i ndol e- 9- car bo;
Thi azol o[ 3, mpj]MHC{GDCI%) carboxylic acid is converted to
and reacted with eqg-2-hydroxynet hyl quinolizidine using a
anal ogous to that described in Exanple 10 to afford the

[er
3.8
2, 3-
2, 3-
chl

bt s—acid™ CﬁT”b"F’"d’e '

r]: 8.00(d, 1H), 7.15-7.30(m3H), 4.34(t,2H), 4.10-4.25(m 2H),
7(t,2H), 2.80- 3.00(m2H), 1.05-2.20(m 14H). eqg- Quinoli zidin-2- yI rret hyI
di

n\kéﬂ,ed“ﬂbw t“:s »-gEI d
2] (li*{:‘)w usi ng -

.,5 N?
Ky[at’e (I':“A{ ¢

pr ocedure

[1'T1'e conpound as "a

whi te sol i &:T94-8DABY] ), 7. M-7e38(a,BH), 4:4814-56MB2HELEON e, 2H), 4.05-
4.12(m,2H), 3.50(s,2H), 2.88-2.98(m,2H), 2.28-2.39(m,2H), 1.75-2.08(m,5H),

1.35-1.55(m,2H).

MS (Cl) MH+* 405,

Example 16

(1-NButyl-4-piperidyl)methyl-3, 4-dihydro-1-oxo-2H [1,3]thiazino[3,2-

alindole-10-carboxylate (E16)

A solution of (1-Nputyl-4-piperidyl)methy! 3,4-dihydro-2H-[1,3]thiazino[3,2-
ajindole-10-carboxylate (E8, 80mg, 0.21 mmole) in acetone (5ml} and water
(5ml) was treated with sodium periocdate (100mg, 0.46 mmole) and stirred at
room temperature for 24h. The solution was then treated with saturated
KoCOg solution (10ml) and extracted using ethyl acetate (2x25ml). The
extract was dried (Na2SOy4) and concentrated in vacuo to leave a yellow oil,
which was chromatographed on silica gel eluting with 5% methanol
/chloroform. The colourless oil obtained crystallised from ether to give the
title compound (E16) as a white solid (27mg, 32%) mp 130-135°C.

TH NMR (CDCl3)

5: 8.24 (d, 1H), 7.30-7.50 (m, 3H), 4.54 (dd, 1H), 4.22-4.38 (m, 2H), 4.05 (dt,
1H), 3.40 (dd, 1H), 3.21 (dq, 1H), 2.86-3.08 (m, 3H), 2.30-2.45 (m, 3H), 1.80-
2.10 (m, 5H), 1.40-1.85 (m, 4H), 1.20-1.40 (m, 2H), 0.90 (t, 3H).

MS (CI) MH* 403. _ =



[err]: 8.1 6(d,1H), 7.75(d,1H), 7.61 (d,1 H), 7.33-7.42(m1H), 7.1
9-7.30(m 1H), 6.87(d, 1H), 4.15-4.32(m 2H), 2.80-3.00(m 2H),

1.40-2.18(m 11H), 1.08- 1.40(m 3H). -45- eq- Qui noli zi
t hi azol o[ 3, 2- a] i ndol e- 9- car boxani de (E43)

d| n- 2- yl nmet hyl

Thi azol o[ 3, 2-a] i ndol e-9-carboxylic acid is converted to |
and reacted with eq-quinolizidin-2-yl @t hyl am ne using a pr ocedure

anal ogous jo t at1 escribed in Descriftion 1b. eqg-Qui nol
3, 4- di hyd 8PP 3] t hi azi no[ 3, 2- a] i ndol e- 10- car boxyl atje

i Zi i 8- ma r?éé‘?h;f
CEAA). o]

(1-NButyl-4-piperidyl)methyi 6,7-dihydropyrido[1,2-a}indole-T0~

carboxylate (E17)

The title compound was prepared from 6,7-dihydropyrido[1,2-a)indiole-10-
carboxylic acid (D8) using the method of Example 10, and chromatographed
on silica gel eluting with ethy! acetate to give a yeliow solid (18%) mp 62-62°C

(n-pentane).

TH NMR (CDClg)

5: 8.10-8.17 (m, 1H), 7.42 (ct, 1H), 7.18-7.33 (m, 3H), 6.25-6.35 (m, 1H), 4.22
(d, 2H), 4.15 (t, 2H), 2.90-3.05 (m, 2H), 2.63-2.75 (m, 2H), 2.29-2.38 (m, 2H),

1.75-2.04 (m, 5H), 1.25-1.55 (m. 6H), 0.81 (t, 3H).

MS (EI) M+366.

Example 18

(1-NButyl-4-piperidyl)methyi pyrido{1,2-a}indole-10-carboxylate {(E18)

The title compound was prepared from pyrido[1,2-ajindole-10-carboxylic acid
(D9) using the method of Example 10 and chromatographed on silica gel
eluting with ethyl acetate to give a yellow solid (10%) mp 57-59°C (n-

pentane)

TH NMR (CDClg)

5: 8.35-8.50 {m, 3H), 7.88 (d, 1H), 7.48-7.56 (m, 1H), 7.28-7.4

0 (m, 2H), 6.78-

6.86 (m, 1H), 4.30 (d, 2H), 2.95-3.05 (m, 2H), 2.30-2.40 (m, 2H), 1.85-2.05

(m, 5H), 1.43-1.60 (m, 4H), 1.25-1.40 (m, 2H), 0.92 (t, 3H).

MS (E1) M+ 364.



3,4-D hydro-2H-[ 1, 3] thi azino[ 3, 2-a] i ndol e- 10-carboxylic acid is prepared

from thi oxi ndol e using a procedure anal ogous to that described in

Description 15. This is converted to its acid chloride and reacted with

eg- 2- hydroxymet hyl qui nol i zi di ne using a procedure anal 0geuUs-{-0-tRat

described in Exanple 10. Oxalate salt np 130-132[err] C. Fr8ePrhdsei il engdH

NVR (CDCl [err]) [err]: 7.96-8.04 (m LZ%Q 7.13-7.30(m 3H);, #4054 3@(»~m 4) |
2.

2. 90- 3. 20( 4Hél 35-2.51 (m 2H), 32 (m1 4H). R A I
(1-[err]B eridyl)methyl pyrinido[1,2-a]indol e-1¢- car“bbxhh’id ( 5)
a) Benzyl pyrimdo[1,2-a]indol e-10-carboxylate is pregar ‘ed-ust-Ag-a-

b occdur e RPABSNS upbity ARV e LSO AR 2 Qii‘nﬁorew~—

car boxyl i cajindaele-10-carboxamide (E19)

The title compound was prepared from N-{(1-Nbutyl-4-piperidyl)methyl] indole-
3-carboxamide (D1b) using the method of Example 8 as a white solid (7%)
mp 141-1420C.

TH NMR (CDClg)

8:7.70(d,1H), 7.13-7.30(m,3H), 6.07(t,1H), 4.16(t,2H), 3.38(¢,2H), 3.08(t,2H),
2.90-3.02(m,2H), 2.38-2.50(m,2H), 2.25-2.36(m,2H), 1.60-2.00(m,5H), 1.23-
1.56(m,6H), 0.91(t,3H).

MS (El) M+ 385.

Example 20

N-[(1-Benzyl-4-piperidyl)methy] 3,4-dihydro-2H-[1,3]Joxazino[3,2-
ajindole-10-carboxamide (E20)

a) Indole-3-carboxylic acid was converted to its acid chloride and then
reacted with (1-benzyl-4-piperidyl)methylamine (D10) as in the method of
Description 1b to afford N-{{1-benzyl-4-piperidyl)methyi] indole-3-carboxamide
as a white solid (60%).

1H NMR (CDCl3)

5 : 9.90(s,1H), 7.85-7.95(m,1H), 7.64(d,1H), 7.15-7.43(m:8H), 6.17(1,1H),
3.48(s,2H), 3.37(t,2H), 2.83-2.98(m,2H), 1.87-2.08(m,2H), 1.54-1.82(m,3H),
1.23-1.50(m,2H).

b) A stirred suspension of N-[(1-benzyl-4-piperidyl)methyl] indole-3-
carboxamide (17.5g, 0.050 mole) in chloroform (250 ml) was treated with 3-
bromo-1-propanol (10.1 mi, 0.11 mole) and N-chlorosuccinimde (8.7g, 0.065
mole) at room temperature and a clear solution was obtained in 15 minutes.



b) _Pyrimdo[1, 2-a]indol e-10-carboxylic acid is converted to its acid
chloride and reacted with (1-[err]butyl-4-piperidyl)methylamne (Dl) using
t he procedure of Description 1b. (1-[err]Butyl-4-piperidyl.)methyh. s o————
1,2,3,4-tetrahydropyrimdo[1, 2-a]indol e-10- carboxani de (E48pL ,msm%?- g»a}ET
2- ChI or oi ndol e- 3-carboxylic acid (L Marchetti and A Andreani--—Ara---hi i
(Rone), 1973, 63, 681) vvas converted RE) Its acid achlori de and% bWt hi

of‘

e

Descr 1 pt1 et elieRetion Klie pHre BtlgﬁcDﬂﬁu,s*%gPEa(ﬁ%'ﬁ%
2- chl or oi rdin eniperature rose to 38°C After a further 1 h the reaction miixture was
treated with 10% NaHCO4 solution and the chioroform iayer separated‘ dred .
(NaoSOy4) and concentrated in vacuo to ieave a yeliow oil, which was
chromatographed on silica gel eluting with 3% methanol/chloroform. The 2-
(3-bromopropoxy)indole intermediate was dissolved in acetone (400 mi),
treated with anhydrous potassium carbonate (11g, 0.80 mole) and stirred at
room temperature for 20h. The reaction mixture was concentrated in vacuo
and the residue treated with water (200 ml) and extracted with chioroform (2 x
250 mf). The combined extracts were dried (NapSOy), concentrated in vacuo -
and the residue chromatographed on silica gel eluting with 5%
methanol/chioroform to afford the title compound (E20) as a pale yeilow oil
(3.1g, 15%). This was converted to its oxalate sait and crystallised from
acetone as a white solid mp 169-1700C.

Free base:- 1H NMR (CDCl3)

5: 8.32(d,1H), 7.05-7.38(m,8H), 6.53(t,1H), 4.50(t,2H), 4.08(t,2H), 3.48(s,2H),
3.31(t,2H), 2.83-2.97(m,2H), 2.27-2.41(m,2H), 1.54-2.06(m,5H), 1.25-
1.45(m,2H).

Example 21

N-{(4-Piperidyimethyl) 3,4-dihydro-2H-[1,3]oxazino[3,2-a]indole-10-
carboxamide (E21)

A stirred suspension of N-{(1 -benzyi-4-piperidyl)methyl] 3,4-dihydro-2H-
[1,3]oxazino|3,2-ajindole-10-carboxamide oxalate salt (E20, 2.25g, 0.0046
mole) in ethanol (100 ml) and glacial acetic acid (4 ml) was hydrogenated
over 10% Pd-C (0.8g) at atmospheric pressure and 45°C for 18h. The
mixture was filtered and the filtrate concentrated in vacuo. The majority of the
product was in the solid which had been filtered off. This material was shaken
with concentrated potassium carbonate solution (50 mi) and chioroform (50
ml) together with the residue from the filtrate. The mixture was filtered, the
chloroform layef separated and dried (NapSOy), then concentrated in vacuo
to afford the title compound as a white solid (1.52g, 100%). This was
recrystallised from chioroform/60-80 petrol mp 139-1419C.



car boxam de. b) N-[(1 -Butyl-4-piperidyl)nmethyl]
2-chl or oi ndol e- 3-carboxam de is reacted with 3-chl oropropyl am ne usi ng a
procedure anal ogous to that described in Description 18. - 47 - et T

Descriptions Description 1 (internediates for Exanples T‘,IB,M 3319;,,
e

28) a) N-(1-[err]Butyl-4-piperidyl)nmethylanine A stir %“S&‘U‘tgon 43#;:
| soni pecotam de (70g, 0.55 npble) and 1 1brom)but ane (58.48 il
et hanol (700 m) was treated with anhy@r ous !

TH NMR (CDCly)

8: 8.32(d, 1H), 7.03-7.30(m,3H), 6.53(t,1H), 4.48(t,2H), 4.05(t,2H), 3.30(t,2H),
3.02-3.15(m,2H), 2.52-2.70(m,2H), 2.27-2.40(m,2H), 1.65-1.90(m,4H), 1.10-
1.30(m,2H).

MS (EI) M* 313.

Example 22

N-[(1-"Hexyl-4-piperidyl)methyl] 3,4-dihydro-2H-[1,3]oxazino(3,2-
ajindole-10-carboxamide (E22)

A solution of N-(4-piperidylmethyl) 3,4-dihydro-2H-[1 ,3]oxazino[3.2-a]indole-
10-carboxamide (E21, 250mg, 0.70 mmole) in acetone (12 ml) was treated
with 1-bromohexane (0.14 mi, 1.0 mmole) and anhydrous potassium
carbonate (280mg, 2.0 mmole) and stirred at room temperature for 70h. The
mixture was concentrated in vacuo and the residue treated with 10% NasCO3
solution and extracted with chloroform. The extract was dried (NaxSOy),
concentrated /n vacuo and the residue chromatographed on silica gel eluting
with 5% methanol/chloroform to give a yellow oii. This was passed through a
short plug of basic alumina eluting with ethyl acetate to afford the title
compound (E22) as a colourless oil (150mg, 54%). This was convenrted to its
hydrochloride salt and crystallised from acetone/ether as a white solid mp
170-1710C.

Free base:- TH NMR (CDClg)
d: 8.32(d,1H), 7.02-7.30(m,3H), 6.53(t,1H), 4.48(t,2H), 4‘.04"(t.2H). 3.32(t,2H),
2.90-3.00(m,2H}, 2.25-2.38(m,4H), 1.83-1.96(m,2H), 1.20-1.81{m,13H),

0.88(1,3H).

MS (El) M+ 397.



pot assi um carbonate (152g, 1.10 nole) and heated under reflux for 3h. The
m xture was allowed to cool, then filtered and the filtrate concentrated
under vacuum The residual oil was dissolved in chlorof orm (4~Qo,«mam aﬁ'(I 1
washed with water (1 x 300 m), then dried (Na[err]SQe’rrqr)« ana. £
concentrated under vacuumto |eave a yellow oil (77.59) N S oi-t »vvas““m x!iad
t horoughly with phosphorus pentoxide (75g) and the mxturé heat e ata? Z '
160- 180[ err] C under nitrogen for 2.5h-wWeth gentle stirri "The réactlon \
m xture waExample®3 to cool, then treated with water (SQO%m-.)ﬂm«Wren THE"
solid mass had di ssol ved, the sol ution was basified by addition of solid_
K[err]CQerrh and extracted with et hal acetate (2x400 n)... The-—conmbiHeo
extracts wikHiGydahexyiraethyig-piparidyimethib3scditystror2Hvacuo to | eave ‘a
brown oi | (1 8¢dxaziRbfB, 2aindcleaearigkamidec®zd) (400 ni) and added

dropwi se over 30 mnutes'to a stirred suspension of |ithiumalum nium
hydride (25g, 0.66 nole) in ether (200m ) at O[err] C under nitrogen. \Wen

N-(4-Piperidylmethyl) 3,4-dihydro-2H-[1,3)oxazino[3,2-ajindole-10-
carboxamide (E21) was alkylated with cyclohexylmethy! bromide using the
method of Example 22 with a reaction time of 70h at room temperature
followed by 8h at reflux temperature. The title compound (E23) was obtained
as a white solid (31%) which was converted to its hydrochloride salt and
crystallised from acetone/ether as a white solid mp 209-210°C.

HCl sait:- TH NMR (CD30D)

8: 8.03-8.09(m, 1H), 7.20-7.28(m,1H), 7.10-7.17(m,2H), 4.60(t,2H), 4.15(t,2H),
3.53-3.65(m,2H), 3.36(d.2H), 2.85-3.05(m,4H), 2.30-2.43(m,2H), 1.50-
2.07(m,11H), 1.18-1.46(m,3H), 0.95-1.13(m,2H).

MS (EI) M* 409.

Exampie 24

N-[(1-Ethyl-4-piperidyl)methyl] 3,4-dlhydro-2H-[1,3]oxazind[3,2-a]indole-
10-carboxamide (E24)

N-(4-Piperidyimethyi) 3,4-dihydro-2H-[1 ,3Joxazino[3,2-ajindole-10-
carboxamide (E21) was alkylated with iodoethane using the method of
Example 22. The title compound was obtained as a white solid {27%), which
was converted to its hydrochloride salt and crystallised from
acetone/ethanol/ether as a white solid mp 243-2450C. .- -



addition was conplete, the m xture was allowed to warm upto room

tenperature and stir for 18h. It was re-cooled to O[err]C and treated
cautiously with water (25m ), 10% NaCH solution (25 nl) and water ag
(75m ). The m xture was filtered through kiesel guhr and;‘t“n‘e““‘l’lltt:fﬂei
concentrated in vacuo to | eave a brown oil, which was dasﬁﬁh}‘ed uﬁdéf"“““
vacuumto afford the title conpound as83a coI ourl ess 0|I 66@” T i
96- 99 err ﬁe%a@emwMBG{CdCibNNR(CDG[e”]) ferr]: 219 ®z(m2H§)f i

2.58(d, 2H), 2.25-2.38(m 2H), 1.65-2.00(m4H), 1.08- 1. 5$(m9|—|) 0.92(t..
- 48 -

2.90-3.02(m 2H). 2.30 2.40(m.4H), 1 55-1 98(m,5H), 1 25-1 45(rn 2H)
1.08(t,3H).

MS (E1) M+ 341,

Example 25

N-[(1-(2-Methanesulphonamidoethyl)-4-piperidyl)methyi] 3,4-dihydro-2H-
[1,3]oxazino[3,2-a]indole-10-carboxamide (E25)

A stirred solution of N-(4-piperidyimethyl) 3,4-dihydro-2H-{1,3]oxazino[3,2-
ajindole-10-carboxamide (E21, 220mg, 0.70 mmole) in acstonitrile (8 ml) was
treated with diisopropylethylamine (0.24 ml, 1.4 mmole) and N-(2-
brdmoethyl)methanesu!phonamide (D14, 160mg, 0.77 mmole) and the
mixture heated under refiux for 2.5h. The reaction mixture was concentrated
in vacuo and the residue chromatographed on silica gel eluting with
dichloromethane/methanol/0.88 ammonia solution (200:10:1). The colouriess
oil obtained was dissolved in chloroform {30 ml) and washed with water (2 x
20 mi), then dried (NaoSO4) and concentrated in vacuo. The residue was
passed through a short plug of basic alumina eluting with ethyl'acetata to
afford the title compound as a colouriess oif (34mg, 11%). This was
converted 10 its oxalate salt and crystallised from acetone to give a white solid
mp 80-850C.

Free base:- 1H NMR (CDCl3)

5: 8.32(d,1H), 7.05-7.30(m,3H), 6.56(t,1H), 4.53(t,2H), 4.08(t,2H), 3.33(t,2H),
3.17(t.2H), 2.95(s,3H), 2.78-2.92(m,2H), 2.50(t,2H), 2.28-2.44(m,2H), 1.55-
2.10(m.6H), 1.20-1.45(m,2H).



b)  N[(1-[err]Butyl-4-piperidyl)methyl] indole-3-carboxam de To a
stirring solution of indole-3-carboxylic acid (1g) in dichl oronethane..(20
m) at O[err]C under nitrogen was added oxalyl chloride ’E@]ﬁnmp@ngigiﬁﬁ
di met hyl f ormani de (3 drops). After 3 hours, the sol venti7 T'e " gyapor.at-ed
under reduced pressure. A portion of the residual acid dhloride, (420.80) i
was di ssol ved in dichl oronethane (12 rr%n and added dropv&‘n’ si;e 4o a-solufi é)n :
of N-(1-[err]butyl-4-piperidyl)methylantne (400 ng) in di chloronethare—{12
m) fol | owB¥8BPIeR6et hyl amine (0.36 m). After stirring @t ambient ‘

i

t enperature overnight, the reaction mxture was washed w_th._satusated-—

e evapor N Gise Rl oaRtB 0 S dryat el BB MBS 17T,

et hyl acet a0ecdrboyamiddel{E26) t| e conpound (D1) (467 ng, 64% . [err]H NMR
(ChCl[err]) 250 MHz

a) eg-Quinolizidin-2-yimethylamine (D12) was reacted with indole-3-
carboxylic acid chioride using the method of Description 1b) to afford
N-(eg-quinalizidin-2-ylmethyl) indole-3-carboxamide as a white solid (55%).

TH NMR (CD30D)

5: 8.06-8.15(m, 1H), 7.89(s,1H), 7.39-7.46(m,1H), 7.10-7.22(m,2H),
3.27(d,2H), 2.80-2.95(m,2H), 2.04-2.23(m,2H), 1.53-1.98(m,8H), 1.22-
1.48(m,3H), 0.96-1.15(m, 1H).

b) A stirred suspension of N-(eq-quinoIizidin-é-ylm’ethyl) indole-3-
carboxamide (300mg, 0.94 mmole) in chloroform (16 ml) was treated with 3-
bromo-1-propano! (0.17 ml, 1.9 mmole) followed by N-chiorosuccinimide
(140mg, 1.05 mmole) and gave a clear solution inside 30 minutes. After 2h
the mixture was treated with 1M HCVether (3 drops) giving a yellow
colouration, then after 1.5h the mixture was treated with excess 10%
NaHCO3 solution and the chloroform layer separated, dried (NapSO4) and
concentrated in vacuo to ieave a yellow oil. This was dissolved in acetone
(20 mi), treated with anhydrous potassium carbonate (400mg, 2:9 mmole)
and stirred at room temperature for 24h, then concentrated in vacuo. The
residue was treated with 10% NasCOg3 solution and extracted with
chloroform. The extract was dried (NapoSO4) and concentrated to leave a
yellow oil, which was chromatographed on silica gel eluting with 10%
methanol/chloroform. The oil obtained was passed through a short plug of
basic alumina eluting with ethyl acetate to afford the title compound (E26) as
a colourless oil (110mg, 32%). This was converted to its:hYdroch!oride salt
and crystaliised from methanolether as a white solid mp 243-2470C.



[err]: 9.29 (br s,1 H, 8.05-7.9 (m1H, 7.81 (d,1H), 7.55-7.4 (m1H),
7.39-7.2 (m2H), 6.28 (br s,1H), 3.39 (t,2H), 3.0 (brd, 2H), 2.45-2.25
(m2H), 2.1-1.1 (m11H), 0.9 (t,3H). Descrlptlon2(|nterned|ate_f.$ea|w—”\_

Exanpl e 5) N-[2-(1-Piperidyl)ethyl] 1Hindole-3-carb; 'dg'"ln_ v Sl !
- Pi peri di neet hyl am ne was reacted with 1H i ndol e-3-c rﬂ;ﬁ?xﬂ’?é ac.pdw@hl pride
using the nethod described in Description 1 to affor t;he t‘"’tle ,(;Q{;rpbund

i

(D2) as a beige solid. [err]H NVR (CDQ;BeBr]) [irr] 73‘ 15 gbgos E 1—|)2
;: % (8b?.7t *wgﬁ%é‘ﬂi“%@@@% 32 605(t(?m H)z 40} 25557 (m gllr-ni) H.
1.40-1.73 (m 6H).
8: 8.30(d,1H), 6.98-7.25(m,3H), 6.51(t,1H), 4.45(t,2H), 3.96(t,2H), 3.20-
3.37(m,2H), 2.78-2.92(m,2H), 2.20-2.35(m,2H), 1.94-2.14(m,2H), 0.98-
1.85(m,12H).

S (Cl) MH+ 368.

Example 27

(1-NButyl-4-piperidyl)methyl 8-fluoro-3,4-dihydro-2H-
[1,3]oxazino[3,2-ajindole-10-carboxylate (E27)

a) 5-Fluoroindole-3-carboxylic acid chioride was reacted with (1-Nbutyi-4-
piperidyl)methanol (D6) using the method of Exam'ple 1ato afford (1-Nbutyl -
4-piperidyl)methy| 5-fluoroindole-3-carboxylate as an orange oil (30%),
following flash chromatography on silica gel eluting with 10%
ethanol/chioroform.

TH NMR (CDCl3)

d: 9.95(br s,1H), 7.82(s,1H), 7.78(dd,1H), 7.33(dd,1H), 7.00(dt,1H),
4.22(d,2H), 3.00-3.15(m,2H), 2.33-2.47(m,2H), 1.95-2.10(m,2H), 1.75-
1.83(m,3H), 1.22-1.65(m,6H), 0.92(t,3H).

b) (1-NButyl-4-piperidyl)methyl 5-ﬂuoroindole-3-ca’rbox91ate was reacted
with N-chlorosuccinimide and 3-bromo-1-propanol, then with potassium
carbonate in acetone using the method of Example 26b to give a pale oil,
which was flash chromatographed on silica gel eluting with 10%
ethanol/chloroform. This afforded the title compound (E27) as a pale yellow
oil (8%), which was converted to its oxalate salt and obtained as a beige solid
mp 118-1190C.



-49 - Description 3 (internmediate for Exanple 10) a) Et hyl
2- am nophenyl acetate A solution of ethyl 2-nitrophenylacetate (13.6g, 0.065
nole) in ethanol (150m ) was hydrogenated over 10% Pd/C catal yst (1 g) at
roomtenperature and pressure for 18 hours. The reaction m xture was
filtered through keisel guhr and concentrated in vacuo to afford.the-titte ™
conpound as a clear oil, which solidified on standing (10.|8g: OB YN EAT ePri
NVR (CDCl[err]) [err]: 7.05-7.15 (m 248, 6.68-6.80 (m 2 ,w4 A3y 2E) 7

4.05 (br. SFre?é‘Bas@ 5?.1 WR%&CI .25 (t, 3H). ‘ q 9 AN T

}\ ropt s

ARSI
Qg g

8: 7.64(dd, 1H), 7.04(dd, 1H), 6.87(dt,1H), 4.55(t,2H), 4.20(d,2H), 41 10(t, 2H)
2.96-3.10{m,2H), 2.28-2.47(m,4H), 1.77-2.14(m,5H), 1.25-1.65(m,6H),
0.92(t,3H).

MS (Cl) MH+ 389.

Example 28

N-{(1-NButyl-4-piperidyl)methyl] 8-fluoro-3,4-dihydro-2H-
{1,3]oxazino[3,2-alindole-10-carboxamide (E28)

a) S-Fluoroindole-3-carboxylic acid chioride was reacted with (1-Nbutyl-4-
piperidyl)methytamine (D1a) as in the method of Description 1b to afford N-

{(1-Nbutyl-4-piperidyl)methyl] 5- f!uoromdole-S-carboxamlde as an off-white
solid (64%).

TH NMR (CD30D)

5:7.92(s,1H), 7.78(dd, 1H), 7.38(dd, 1H), 6.95(ct,1H), 3.28(d,2H), 2.93-
3.07(m,2H), 2.30-2.42(m,2H), 1.60-1.87(m,3H), 1.22-1.60(m,6H), 0.94(t,3H).

b) N-[(1-NButyl-4-piperidyi)methyl} 5-fiuoroindole-3-carboxamide was

. reacted with 3-bromo-1-propano! and N-chlorosuccinimide, then with
potassium carbonate in acetone using the method of Example 26b to give a
yellow oil, which was flash chromatographed on silica gel eluting with 20%
ethanol/chloroform to afford the title compound as a pale yellow oil (8%). This

was converted to its hydrochloride sait, which was obtained as a beige solid
mp 900C dec. . i



b)  Ethyl 2-(5-chloroval eryl am no) phenyl acetate A solution of ethyl
2-am nophenyl acetate (5.60g, 0.031 nole) and diisopropylethylamne (7.08n,
0.042 nole) in dry THF (75m ) was treated with 5 chloroval eryl chloride
(4.00mM, 0.031 nole) and left to stirfor 1h. The reaction m xture was

concentrat ed in vacuo and the residue dissolved in ethyl acetate, (200nf,
and washed with 1 MHC (100m ), dri eqn( Na[err] SO err]) and: t‘:,(;m em‘tr‘a‘i‘“é
vacuo to afford a b(irl ge solid. This wds washed with n- Qeﬁ‘t«&n‘é’f’atheﬁ *(i‘}?

and dri ed Freedm@sgid ' HNMR (CRCInpound as a i ght bei ge isoftd (8
[err]H NVR (CDCl[err]) [err]: 8.90 (br.s, 1H), 7.88 (d, X\L ,’*7,3@’

M3 30 fsidand ol stefBiulR 48 @H?*" s
6,7, 8, 9- t e3.88(1}2H)P B)0S-F20{mP2H4), .mefsaxmmy [2o3g2:R6(m,2H)| 1.25- o
1.90(m,9H), 0.92(1,3H).

MS (CI) MH+ 388.

Example 29

(1-NButyi-4-piperidyl)methyl 1-methyl-1,2,3,4-
tetrahydropyrimido[1,2-ajJindole-10-carboxylate (E29)

A solution of (1-Nbutyi-4-piperidyl)methanol (D6, 1.7g, 0.010 mole) in dry THF
(20 mi) under argon at 10°C was treated with 1.5M methyllithium in ether (2.7
ml, 0.004 mole) and stirred for 15 minutes, then a solution of methy! 1-methyi-
1,2,3,4-tetrahydropyrimido[1,2-ajindole-10-carboxylate (D11, 0.5g, 0.002
moie) in THF (5 mi) was added and the reaction mixture heated under refiux
for 24h. The mixture was allowed to coo!l and then treated with 10% NaxCO3
solution (50 mi) and extracted with ethyl acetate (2 x 40 mi). The combined
extracts were dried (NasS0Q4), concentrated in vacuo and the residue
chromatographed on silica gel eluting with 2% methanol/chlorotorm to afford
the title compound (E29) as a colourless oil (0.58g, 74%). This was
converted to its oxalate salt and recrystallised from methanoi to afford a white
solid mp 186-187°C. '

Free base:- 1H NMR (CDCla)

5: 7.92(d,1H), 7.00-7.20(m,3H), 4.17(d,2H), 3.95(t,2H), 3.37(t,2H), 3.28(s,3H),
2.92-3.03(m,2H), 2.28-2.38(m,2H), 2.12-2. 24(m, 2H) 1.80-2.03(m,5H), 1.23-
1.57(m,6H), 0.92(t,3H).

MS (EI) M+ 383.



A solution of ethyl 2-(5-chloroval eryl am no)phenyl acetate (8.10g, 0.027
nole) in dry THF (50m ) was added to a stirred suspension of pot tassi um...
t-butoxide (7.62g, 0.068 nole) in dry THF (200m ) at room [,
nitrogen. After 1 h the purple solution produced was treat G _h WAL B Lo
(10m ) and concentrated in vacua. The residue was shaken wt &t yI acehate §
(200m) and sat.amoni um chl ori de.gg-ution (150mM ), the t‘hg ﬁ)rsgsahl et l

| ayer sepwesbi ed (Na[err]SO err]) and concentrated i acuo, to.afferd
an orange oil. This was chromatographed on silica gel elutijng W th ether to
afford the title conpound as a yellow solid (1.25g, 20%.

(CDA [ er r J(1-NButyl-4-piperidyl)methyl 3-methylthiazolo[3, 2-a]indo|e-9-carboxylate
(E30)

o Tari .1_._'._

.

¥

i "
i e

The title compound (E30) was prepared from 3-methyithiazolo[3,2-ajindole-9-
carboxylic acid (D13) using the method of Exampie 10. The crude product
was purified by chromatography on silica gel eluting with chioroform/methanol
(95:5), foliowed by passage through a short piug of basic alumina eluting with
ether to afford a pale yellow oil (35%). This was converted to its oxalate salt
and crystallised from methanol to give a white solid mp 224-2260C.

Free base:- 'H NMR (CDCl3)

d: 8.18(d,1H), 7.77(d,1H), 7.14-7.42(m,2H), 6.40(s,1H}, 4.25(d,2H), 2.92-
3.08(m,2H), 2.73(s,3H), 2.28-2.40(m,2H), 1.75-2.05(m,5H), 1.20-1.62(m,6H),
0.92(t,3H).

MS (Cl) MH* 385.

Example 31

(1-NButyl-4-piperidyl)methyl-2,3-dihydrothiazolo{3,2-ajindole-9-
carboxylate (E31)

The title compound was prepared from 2,3-dihydrothiazolo[3,2-ajindole-9-
carboxylic acid {D15) using the method of Example 10. The crude product
was purified by chromatography on silica gel eluting with 5%
methanol/chloroform to give a yellow oil. This was passed through a plug of
basic alumina eluting with ethyl acetate to afford the title'éoi'npound as a pale
yeliow oil (31%) which was converted to its oxalate salt and was crystallised
from acetone as an ofi-white solid mp 212-2159C.

Free base:- 'H NMR (CDClgy)

5: 7.98(d,1H), 7.09-7.26(m,3H), 4.26(t,2H), 4.20(d,2H), 3.80(t,2H), 2.94-
3.06(m,2H), 2.30-2.40(m,2H), 1.73-2.06(m,5H), 1.24-1.60(m,6H), 0.92(t,3H).



[err]: 8.07-8.17 (m 1 H), 7.13-7.30 (m 3H), 4.38 (g, 2H), 4.00 (t, 2H),
330(t 2H), 1.82-2.12 (m 4H) 143(t 3H). d)

EEEEE

et hyI 6 7,8,9-tetrahydro- 1 H-pyr| do[ 1, 2- a] i ndol e- 10- car b{ >g=¥4v;at§gr(ﬂ1u‘?(3‘gh, _
0. 0047 rml e) in ethanol (50nm ) and 10% NaCH sol ution (50i ) _.\as.-heated— |
under reflux for 4 hours. The reaction 34as t hen aC|d|f|e(§i th 1. Mhl@k apld
(50M ) and exn@chgd with ethyl acet ate (50mM ). The orgam g lay er Wag” i
separ at ed EX cted with 10% Na[err]CJ err] solutioni (lZQm) -ane-the |
aqueous sol ution then re-acidified with 5M HCl acid and éxtracted |nto 5

(el er ] s LT B R DReriUrBEifiafdini32 dunboR-saRrpas g TESS

(D3) as a white solid (400ng, 40%. [err]H NVR (CDCl[err])
The title compound (E32) was prepared from thiazolo[3,2-a]indole-9-
carboxylic acid (D16) using the method of Exampie 10. The crude product
was purified by chromatography on silica gel eluting with
3%methanol/chloroform to afford a pale purpie solid (70%). This was
converted to its oxalate saft and recrystallised from methanol to give a Ilght
blue solid mp 217-2189C.

Free base:- TH NMR (CDClg)

5: 8.18(d,1H), 7.79(d, 1H), 7.65(d,1H), 7.33-7.43(m, 1H), 7.20-7.30(m,1H),
6.91(d,1H), 4.27(d,2H), 2.95-3.07(m,2H), 2.30-2.40(m,2H), 1.79-2.08(m,5H),
1.40-1.62(m,4H), 1.33(sextet,2H), 0.92(t,3H).

Example 33

(1-NButyl-4-piperidyl)methyl 2,4-dimethylpyrimido[1,2-ajindole-10-
carboxylate (E33)

The title compound (E33) was prepared from methy! 2,4-
dimethylpyrimido[1,2-ajindole-10-carboxylate (L 17) using the method of
Example 29. The crude product was purified by chromatography on silica gel
eluting with ethyl acetate to afford an orange oil (21%). This was converted to
its oxalate salt to give an orange solid mp 195-198°C.

Oxalate saft:- 1H NMR (d6DMSO)

5: 8.45(d,1H), 8.35(d,1H), 7.59(t,1H), 7.41(t, 1H), 6.97(s,1H), 4.90(br s,2H),
4.27(d,2H), 3.38-3.60(m,2H), 3.14(s,3H), 3.27-3.04(m,4H), 2.61(s,3H), 2.01-
2.27(m,3H), 1.55-1.84(m,4H), 1.37(sextet,2H), 0.97(t,3H).



[err]: 8.23 (d, 1H), 7.20-7.35 (m 3H), 4.10 (t, 2H), 3.40 (t, 2H)),

2.00-2.15 (m 2H 1.85-2.00 (m 2H). -51- Description 4 (internediate
for Exanples 11 and 13) a) Et hyl 2-(4-chl orobutyryl am no) phenyl acet ate
The title conpound was prepared from ethyl 2-am nophenyl acetate=usig o i
met hod of Description 3b,and was |sol ated as a beige solid i"(‘it‘b-’@@/@?\‘?[er»r}H
NVR (CDCl [err]) [err]: 8.90 (br.s, 97 85 (d, 1H), 7.05}7{35 UM~ 3H , | |
4.15(q, 2H) t,2H), 3.60(s, 2H) 60 (t, 2 2. 10- 2. BOg (emp=s2HILSF
1.26 (t, rl'éxampeé i ] ¢ T

N-[(1-"Butyl-4-piperidyl)methyl} 2,3-dlhydrothiazolo[3,2-a]inLole—&

L,,,___M.,.ﬁ

carboxamide

The title compound (E34) was prepared from 2,3-dihydrothiazolo{3,2-a}indole-
g-carboxylic acid (D15) via its acid chloride using the method of Example 13.
The crude product was purified by chromatography on silica gel eluting with
5% methanol/chioroform to afford a yellow solid (63%). This was converted to
its oxalate salt and recrystallised from acetone to give a beuge solid mp 203-
204°C.

Oxalate satt:- 1H NMR (d6DMSO0)

5:7.83-7.92(m, 1H), 7.33-7.45(m,2H), 7.08-7.18(m,2H), 4.35(t,2H), 3.84(t,2H),
3.35-3.50(m,2H), 3.18-3.30(m,2H), 2.75-3.05(m,4H), 1.75-1.95(m,3H), 1.40-
1.70(m,4H), 1.30(sextet,2H), 0.88(t,3H).

Example 35

N-[1-NButyi-4-piperidyi)methyl] thiazolo[3,2-a]indole-9-carboxamide
(E35)

The title compound (E35) was prepared from thiazolo[3,2-ajindole-9-
carboxylic acid (D16) via its acid chloride using the method of Exampie 13.
The crude product was purified by chromatography on silica ge!l eluting with
5% methanol/ chloroform to afford a purple solid (73%). This was converted
to its oxalate salt and recrystallised from acetone to give a purple solid mp
205-207°C.

Oxalate salt:- TH NMR (d6DMSO) -
8: 8.49(d,1H), 8.14(d,1H), 8.05(d,1H), 7.54(t,1H), 7.20-7.40(m,3H), 3.38-

3.50(m,2H), 3.24-3.35(m,2H), 2.75-3.05(m,4H), 1.80-2.00(m,3H), 1.40-
1.70(m,4H), 1.30(sextet,2H), 0.88(t,3H).



b) Ethyl 2,3-dihydro-1H pyrrolo[1, 2-alindol e-9-carboxylate The title
conpound was prepared fromethyl 2-(4- chlorobutyryl am no)phenyl acetate
using the nmethod of Description 3c, and was isolated as an orange oil that
crystallized on standing (15%. [err]H NVR (CDCl [err]) [err] 8.05: 8. 15 (m
1H), 7.15-7.30 (m 3H), 435(q, 2H), 4.06 (t, 2H), 32811 “'i‘“Sf?'
(m 2H), 1.40 (t, 3H. c¢) 4 ey,
2,3-Di hyd%@gjéol o[ 1, 2-a] i ndol e- 9- earboxyl ic acid|THE tltT N

(D4) was romethyl 2,3-dihydro-1 H pyrrolof 3

a] i ndol e- 9- car boxyl at e usi ng the met hod of Descriptio d andwmaswlr&él qt ed

i TS iy 0 R T 1

carboxylate (E36) N

e doe R,

The title compound (E36) was prepared from methyl 1,2,3,4-
tetrahydropyrimido[1,2-ajindole-10-carboxylate (D21) using the method of
Example 29 with a relux time of 140h. The crude product was purified by
chromatography on silica gel eluting initially with ethyl acetate, then with 10%
methanol/ethyl acetate to give a yellow solid. This was passed througha plug
of basic alumina eluting with ethyl acetate to afford the title compound as a
beige solid {23%), which was converted to its oxalate sait and crystallised
from acetone as a beige solid mp 190-1940C.

Free base:- 1H NMR (CDClg)

8: 7.71(br d,1H), 6.98-7.18(m,3H), 7.0(br s,1H), 4.17(d,2H), 3.98(1,2H), 3.46-
3.57(m,2H), 2.92-3.06(m,2H), 2.30-2.40(m,2H), 2.22(quintet,2H), 1.75-
2.08(m,5H), 1.23-1.60(m,6H), 0.92(t,3H).

Example 37

eq-Quinolizidin-2-yimethyl 2,3-dihydrooxazolo[3,2-ajindole-9-
carboxylate(E37)

A stirred suspension of eg-quinolizidin-2-ylmethyl 1H-indole-3-carboxylate
(E2a, 280mg, 0.94 mmole) in chioroform (10 ml) was treated with 2-
bromoethanol (0.13 mi) foliowed by N-chlorosuccinimide (1 35mg, 1.0 mmole)
and kept at room temperature for 2h. The mixture was then treated with 1M
HCl in ether (0.05 ml, 0.05 mmole) and after 2h the resu!ting yellow solution
was basified by addition of 10% NapCO3 solution (10 ml) and extracted with
chioroform (2 x 15 ml). The combined extracts were dried (NapSQy4) and
concentrated in vacuo to leave an orange oil. This was dissolved in acetone
(20 ml), treated with anhydrous potassium carbonate (410mg, 3.0 mmole)
and stirred at room temperature for 22h, then concentrated in vacuo and the
residue treated with 10% NasCO4 solution (20 mi) and extracted with ethyl
acetate (2 x 20 ml). The combined extracts were dried (NasS0y4),



4.15 (t, 2H), 3.20(t, 2H), 2.50-2.70 (m 2H). - 52 - Description 5
(intermediate for Exanple 12) a) Et hyl

2- (6- chl or ohexanoyl am no) phenyl acetate The title conpound was- prepar 3d
ethyl 2-ami nophenyl acetate and 6- bronmphexanoyl chloride usifg: et ‘tl*f" _
of Description 3b and was i sol at ed as a beige solid (100%1 [er‘i"]“H‘NIVR i
(CDCI[err]) [err]: 8.90(br s, 7. gg(d 1H), 7.05- 35( 3E—I)z§'4 1714, ZH);
3.60(s,2H), 3.42(t,2H), 2.45(t, 2H) 1 5200(m6 3@
concentrated in vacuo and the residiue chromatographed on s:hcag luting

with 3% methanol/chioroform. The yellow oil obtained (145mg, 4%) was
passed through a plug of basic alumina eluting with ethyl acetate to afford the
title compound (E37) which crystallised as a white solid from ethy!
acetate/ether mp 153-1550C .

TH NMR (CDCl3)

8: 7.95(d,1H), 7.00-7.25(m,3H), 5.14(t,2H), 4.18(t,2H), 4.15(d, 2H) 2.78-
2 96(m,2H), 1.02-2.18(m, 14H).

Example 38

N-[(1-NButyl-4-piperidyl)methyl] 2,3,4,5- |
tetrahydro[1,3)oxazepinoc[3,2-alindole-11-carboxamide (E38)

a) A stirred suspension of N-{(1-Nbutyl-4-piperidyl)methyl} indole-3-
carboxamide (D1b, 1.0g, 0.0032 mole) in chloroform (25 ml) was treated with
4-chlorobutanol (0.69 mi, 0.0064 mole) followed by N-chlorosuccinimide
(470mg, 0.0035 mole) and a yellow solution was produced inside 5 minutes.
After a further 40 minutes the solution was observed to darken in colour to
orange. The mixture was kept at room temperature for a further 1h then
treated with 10% NapsCO3 solution (30 ml) and extracted with chloroform (2 x
30 ml). The combined extracts were dried (NapSO4) and concentrated in
vacuo to afford an orange oil, which was chromatographed on silica gel _
eluting with 5% methanol/chioroform to give N-[(1-Nbutyl-4-piperidyl)methyl] 2-
(4-chlorobutoxy)indole-3-carboxamide (0.67g, 50%) as a yellow oil.

1H NMR (CDClg)

5:10.7(br s,1H), 8.23(d,1H), 7.00-7.32(m,3H), 6.88(t,1H), 4.43(t,2H),
3.48(1,2H), 3.34(t.2H), 2.86-3.02(m,2H), 2.25-2.40(m,2H), 1.18-2.00(m,15H),
0.90(t,3H).

b) A solution of N-[(1-Nbutyl-4-piperidyl)methyl] 2-(4-chlorobutoxy)indole-
3-carboxamide (0.67g, 0.0016 mole) in acetone (25 ml) was treated with
anhydrous potassium carbonate (0.74g, 0.0054 mole) and sodium iodide



b) Ethyl 7,8,9, 10-tetrahydro-6H azepino[ 1, 2-a] i ndol e-11-car boxyl_,‘ate_,ﬁ__,__
title corrpound was prepared from ethyl 2-(6- [ opmr ArenapT QHEST

chl or ohexanoyl am no) phenyl acet at e usi ng the method of 13r5 f‘(‘),[._l,,_..,,iﬁf;wm.an'd
was purified by chromatography on silica gel eluting vmtl‘il 60- 80 T
petrol/ether (9:1) to afford a white solid (16%. [err}H NK[R;(:?fP:ér ]
[err]: 8.07-8.19(m 1H), 7.15-7.35(m 3H), 4 40(q, 2H), 441 25(m_2H).pe4
3.60(m2H), 1.67-2.00(m6H), 1.45(t, 34

e e M Sty i sgﬁy@%&gﬂw@

azepi no[ 1cﬁna$mtnatekien]vabuoamddh9Iramdubyrda;teh! OAImQG%\MaQC@choJmIGTy(ﬂS)M de as
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of f and dried (Nas>SOg4), concentrated in vacuo and the residue chromatographed on

silica gel eluting with 5% methanol/chloroform. The colourless oil obtained

was passed through a plug of basic alumina eluting with ethyl acetate to

afford the title compound (E38) as a white solid (370mg, 60%). This was

converted to its oxalate salt and crystallised from acetone as a white solid mp

210-2110C.

Free base:- TH NMR (CDCl3)

3: 8.36-8.44(m, 1H), 7.17-7.25(m,3H), 6.94(t,1H), 4.30(t,2H), 4.11-4.20(m,2H),
3.35(t,2H), 2.90-3.00(m,2H), 2.25-2.35(m,2H), 2.18(quintet,2H), 1.55-
2.02(m,7H), 1.23-1.55(m,6H), 0.92(t,3H).

Example 39
(1-NButyl-4-piperidyl)methy! pyrimido[1 ,2-a]lndole-‘i 0-carboxylate (E39)

The title compound was prepared from methyt pyrimido[1,2-ajindole-10-
carboxylate (D19) using the method of Example 29. The crude product was
washed at -789C with n-pentane and the residue chromatographed on silica
gel eluting with 5% methanol/chioroform to afford an orange oil.

TH NMR (CDClg)

5: 8.68-8.78(m,2H), 8.45(d,1H), 7.87(d,1H), 7.59(t,1H), 7.45(t,1H), 6.77-
6.89(m,1H), 4.37(d,2H), 2.90-3.12(m,2H), 2.25-2.48(m, 2H) 1.75-2.13(m,5H), -
1.19-1.70(m,6H), 0.92(t,3H).



dried (82% . [err]H NWVR (d[err]DVBO) [err]: 1 2.05(s,1H), 7.94-8.04(m 1H),
7.48-7.60(m 1H), 7.05-7.20(m 2H), 4.24- 4.36(m2H), 3.38-3.53(m 2H),
1.54-1.90(m 6H) -53- Description 6 (internediate for Exanples 1, 10 27
and 29) (1-[err]Butyl-4-piperidinyl)nethanol A m xture ofwethy e
i soni pecotate (102g, 0.65 nole) and 1-bronpbutane (72 nl,. BEBAIDI é«3 PhcE]
ethanol (1 .2L) was treated with anhydrous potassium car borrat“e"“(‘mﬁ”g”” ?
mol e) and heated under reflux for 2h>44He mixture was all; oweoﬂ topsny 1557 j
: ,!

The tollowing compounds are aiso prepared:

eq-Quinolizidin-2-yimethyl 2,3-dihydrothiazolo[3,2-a]indole—L-—-----»-‘ S
carboxylate (E40)

2,3-Dihydrothiazolo(3,2-alindoie-9-carboxylic acid is converted to its acid
chloride and reacted with eg-2-hydroxymethylquinolizidine using a procedure
analogous to that described in Example 10.

Free base:- TH NMR (CDCl3)

8: 8.00(d,1H), 7.15-7.30(m,3H), 4.34(t,2H), 4.10-4. 25(m 2H), 3.87(t,2H), 2.80-
3.00(m,2H), 1.05-2.20(m,14H).

eg-Quinolizidin-2-yimethyl! 2,3-dihydrothiazolo[3,2-alindole-S-
carboxamide (E41)

2,3-Dihydrothiazolo[3,2-ajindole-S-carboxylic acid is converted to its acid
chloride and reacted with eg-quinolizidin-2-yimethylamine (D13) using a
procedure analogous to that described in Description 1b.

eg-Quinolizidin-2-yimethyl thiazolo[3,2-alindole-9-carboxyliate (E42)

Thiazolo[3,2-ajindole-9-carboxylic acid is converted to its acid chloride and
reacted with eg-2-hydroxymethylquinolizidine using a procedure analogous to
that described in Example 10 to afford the title compound as a white solid mp
129-1310C (ether).

TH NMR (CDCl3)
§: 8.16(d,1H), 7.75(d,1H), 7.61(d,1H), 7.33-7.42(m,1H), 7.19-7.30(m, 1H),

6.87(d,1H), 4.15-4.32(m,2H), 2.80-3.00(m,2H), 1.40-2.18(m,11H), 1.08-
1.40(m,3H).



cool and then filtered through kieselguhr. The filtrate was concentrated in

vacuo to |l eave a yellow oil, which was dissolved in ethet..(300~/m)y~and ™"

added dropwi se over 20 m nutes to a stirred suspensi on of{il;tmtfl"t?m%*ﬁum n| um

hydride (50g, 1.3 nole) in either (500 m) at O[err]C undes—#itrogen: ‘“"g'he

m xture was stirred at roomtenperature for 1 8h, then coblaeelwgl nO’[‘Q‘fr]“C
t

and treated with water (50 m), 10% solutlon (50mM er (1Wi ‘
50m ). The nixture was filtered thrau uhr and he-ft=t-trate™ |
concent r a@@iuinalizidin-2yyimesh Y'eﬁ\}%z‘%l" ‘P fbo ‘Iﬁe\(\ﬁ 3Yistilled

,_..—u-.-—-—'—"“"‘"

to afford the title conpound as a col ourless oi | (88.5g%
102-108[err]C at 0.1 mmHg. [err]H NWVR (CDCl [err]) [err]: 3.48(d, 2H),
2.88-3.03(m2H), 2.25-2.38(m2H), 2.10(br s, 1 H, 1.66- 2.00(m4H),

1. 17- 1. 60Thiazb)o[3/2-8idoled-ciibarylicadidiis Cofverted teeits atid dhioridexanyd! e 15)

reacted with eg-quinolizidin-2-yimethylamine using a procedurs analogous to
that described in Description 1b.

eq-Quinolizidin-2-yimethy! 3,4-dihydro-2H-[1,3]thiazino[3, 2-a]lndole-10-
carboxylate (E44)

3,4-Dihydro-2H-{1,3]thiazino(3,2-a]indole-10-carboxylic acid is prepared from
thioxindole using a procedure analogous to that described in Description 15.
This is converted to its acid chloride and reacted with eg-2-
hydroxymethylquinolizidine using a procedure analogous to that described in
Exampie 10. Oxalate salt mp 130-132°C. |

Free base:- TH NMR (CDClg)

5:7.96-8.04 (m, 1H), 7.13-7.30(m,3H), 4.05-4.30(m,4H), 2.90-3.20(m,4H),
2.35-2.51(m,2H), 1.20-2.32 (m,14H). '

(1-NButyl-4-piperidyl)methyl pyrimido[1,2-a]indole-10-carboxamide (E45)

a) Benzy! pyrimido[1,2-a}indole-10-carboxylate is prepared using a
procedure analogous to that described in Description 19 and then
hydrogenated over 10% Pd/C in ethanol to afford pyrimido[1,2-ajindole-10-
carboxylic acid.

b) Pyrimido[1,2-a)indole-10-carboxylic acid is converted to its acid
chioride and reacted with (1-Nbutyl-4-piperidyl)methylamine (D1) using the
procedure of Description 1b.

(1-NButyl-4-piperidyl)methyl 1,2,3 4-tetrahydropyrimido[1 ,2-a]indole-10-
carboxamide (E46)



(1 -Benzyl -4-piperidyl)methanol Ethyl isonipectoate was intially alkylated
wi th benzyl brom de and the product reduced with [ithi umiaLEE;:m RRygtdoge’
using the method of Description 6, to afford the title conp®i ‘g%l,a{s_,,,a
colourless oil (100%9. 1 HNWR (CDC[err]) [err]: 7.20- 7.@35;(“r‘ﬁ"5’|—|)ﬁ,m s
3.52(s,2H), 3.48(d,2H), 2.86-3.00(m2H), 1.20- 2.05(m 8H)E 1} (NG g
Description 8 (interpediate for Exanples 13 and 17) I T
6, 7- Di hydropyrido[ 1, 2-a]i ndole-1 O- car Qg)gyl ic acid i i

e i e TS N

a) 2-Chloroindole-3-carboxylic acid (L. Marchetti and A Ar}drea‘rﬁ.‘ﬂﬁﬁ.
Chim. (Rome), 1973, 63, 681) was converted to its acid achloride and reacted
with N-(1-Nbutyi-4-piperidyl)methylamine (D1) using the procedure of
Description 1b to afford N-{(1-Pbutyl-4-piperidyl)methyl] 2-chloroindole-3-
carboxamide.

b) N-[(1-Buty!-4-piperidyi)methyl] 2-chloroindole-3-carboxamide is
reacted with 3-chloropropytamine using a procedure analogous to that
described in Description 18.



A stirred solution of methyl 6,7-dihydropyrido[1l, 2-a]indol e-10-carboxyl ate
(T. Teitei and LK. Dalton, Australian J. Chem 1969, 22, 997) (1.0g, 0.0044
nole) in nmethanol (40m) was treated with a solution of potassium hydroxi de
(3.0g, 0.054 nole) in water (50m ) and heated under refl Y S o) gapic iy s
solution was allowed to cool, then acidified with HCl aci d “ﬁnel’\ e>’<“tra{ct le*‘fiilxM '
with ethyl acetate. The extract was dried (Na[err]SCIerr]) and concentrat‘ec
under vacuumto |eave the title conpowyp- (D8) as a yell ow spl{ @ {BO0TS7
64% . 1 H NWR (CDCl[err]) [err]: %els% %ém 1H, 7. 50 (pl 1 H,
7.20-7.35 (m3H), 6.27-6.38 (m 5 15 (t, 2H, 262‘278(m2|—|)
Description 9 (internedi ate for Exanples 18) ]

Pyrido[ 1, fédriifire1 e QfXids for Exafhples 3, 13, 14, 19 and 28) .

a) N-(1-NButyl-4-piperidyl)methylamine

A stirred solution of isonipecotamide (70g, 0.55 mole) and 1-bromobutane
(58.8 mi, 0.55 mole) in ethanol {700 ml) was treated with anhydrous
potassium carbonate (152g, 1.10 mole) and heated under reflux for 3h. The
mixture was allowed to cool, then filtered and the filtrate concentrated under
vacuum. The residual oil was dissolved in chloroform (400 ml) and washed
with water (1 x 300 mi), then dried (NapSOg4) and concentrated under vacuum
to leave a yellow oil (77.5g). This oil was mixed thoroughly with phosphorus

- pentoxide (75g) and the mixture heated at 160-1 80°C under nitrogen for 2.5h
with gentle stiring. The reaction mixture was allowed to cool, then treated
with water (500 mi). When the solid mass had dissolved, the solution was
basified by addition of solid KoCO3 and extracted with ethyl acetate (2x400
ml). The combined extracts were dried (NapSO4) and concentrated in vacuo
to leave a brown oil (78g). This was dissolved in dry ether (400 ml) and
added dropwise over 30 minutes to a stirred suspension of lithium aluminium
hydride (25g, 0.66 mole) in ether (200ml) at 0°C under nitrogen. When
addition was complete, the mixture was allowed to warm upto room
temperature and stir for 18h. It was re-cooled to 0°C and treated cautiously
with water (25mi), 10% NaOH soiution (25 ml) and water again (75ml). The
mixture was filtered through kieselguhr and the filtrate concentrated in vacuo
to leave a brown oil, which was distilled under vacuum to afford the title
compound as a colourless oil (66g, 71%) bp 96-99°C at 3 mm Hg.

TH NMR (CDCl3)

5: 2.90-3.02(m,2H), 2.58(d,2H), 2.25-2.38(m,2H), 1.65-2:00(m,4H), 1.08-
1.58(m,9H), 0.92(t,3H).



The title conpound (D9) was prepared from nethyl pyrido[1,
carboxylate (T. Teitei and LK Dalton, Australian J. Chem

using the nmethod of Description 8 as a bright yellow solig
NVR (CDCl[err] + CD[err]OD) [err]: 8.56(d, 1H), 8.34-8.46
(d,1H), 7.32-7.57 (m 3H), 6.87 (t, 1H). -55 - Descri pt

(ﬁx_iﬁéﬁ) e N )

2-al i ndol e- 10-

1969 22 997)

I(.lrl 10

(internediate for Exanple 20) (1 -Benzyl -4-piperidyl) nmethyl a:mfne(g:”lQ)S 1
| soni pecotanide was initially alkylatgd w th benzyl brom de, ; thén the ami de

dehydrat egy W t - RRasRaR) 4 phH Y HeuRif iddiie £24HS dmitd

riterediced withi

To a stirfing solution of indole-3-carboxylic acid (1g) in dichloromethane (20
ml) at 09C under nitrogen was added oxaly! chloride (0.81 ml) and dry
dimethyiformamide (3 drops). After 3 hours, the soivents were evaporated
under reduced pressure. A portion of the residual acid chioride (420 mg)
was dissolved in dichioromethane (12 ml) and added dropwise to a solution of
N-(1-Nbutyl-4-piperidyl)methylamine (400 mgq) in dichloromethane (12 ml)
followed by triethylamine (0.36 ml). After stirring at ambient temperature
overnight, the reaction mixture was washed with saturated NaHCOg, and the
organic phase was dried (NasSQO4). The solvent was evaporated under
reduced pressure and the residue recrystallised from ethy! acetate to give the
title compound (D1) (467 mg, 64%).

TH NMR (CDCl3) 250 MHz

5:9.29 {br s,1H), 8.05-7.9 (m,1H), 7.81 (d,1H), 7.55-7.4 (m,1H), 7.39-7.2
(m,2H), 6.28 (br s,1H), 3.39 (t,2H), 3.0 (br d,2H), 2.45-2.25 (m,2H), 2.1-1.1
(m,11H), 0.9 (t,3H).

Description 2 (intermediate for Example 5)

N-[2-(1-Piperidyi)ethyi] 1H-indole-3-carboxamide

1-Piperidineethylamine was reacted with 1H-indole-3-carboxylic acid chioride
using the method described in Description 1 to afford the title compound (D2)
as a beige solid.

TH NMR (CDClg)

3:9.80 (br.s, 1H), 7.97-8.07 (m, 1H), 7.78 (d, 1H), 7.36-7.50 (m, 1H), 7.15-

7.30 (m, 2H), 7.13 (br.t, NH), 3.55-3.68 (m, 2H), 2.60 (t,2H), 2.40-2.55 (m,
4H), 1.40-1.73 (m, 6H).



l'i thi um al um ni um hydri de using the nmethod of Description la to afford the
title conpound as a colourless oil after distillation (6?%»{}[9 106{~er—«r~]~cﬁa
0.25 mmHg. [err]H NVR (CDCl [err]) [err]: 7.20-7.37(m5H); & 48(3 2H),,

2.85-2.95(m 2H), 2.55(d,2H), 1.87- 2.00(m 2H), 1.60-1.75{( mz ey
1.10-1.40(m 5H). Description 11 (intermediate for Exanplp 29) ra); " NE&hyI
2- chl or oi ndol e- 3- carboxyl ate A sti rreggsauspensi on of mnet hyl v

wth N ohbBreaaten Ahtamesiaaddr 5%@%?5@ o afford o of eal ‘é"??JETﬁ"ﬁ" o
wWithin 15 mnutes. After 2h at roomtenperature this was tTreatedwttr—1—i
et ed it o Bt SRy Bl 0o L0 oL Ll o ofor | ayer ospar ot ed.
dried (Na[err]SO err]) and concentrated in vacuo. The residual

A solution of ethy! 2-nitrophenylacetate (13.6g, 0.065 mole) in ethanol (150mi)

was hydrogenated over 10% Pd/C catalyst (1g) at room temperature anc

pressure for 18 hours. The reaction mixture was filttered thrc::gh keiseigChr

and concentrated in vacuo to afford the title compound as a ciear oil, which

solidified on standing (10.8g, 93%).

TH NMR (CDClg)

5:7.05-7.15 (m, 2H), 6.68-6.80 (m, 2H), 4.13 (g, 2H), 4.05 (br.s, 2H), 3.55 (s,
2H), 1.25 (1, 3H).

b) Ethyi 2-(5-chlorovalerylamino)phenylacétate

A solution of ethyl 2-aminophenylacetate (5.60g, 0.031 mole) and
diisopropylethyiamine (7.08mil, 0.042 mole) in dry THF (75ml) was treated
with 5 chiorovaleryl chioride (4.00ml, 0.031 mole) and left to stir for 1h. The
reaction mixture was concentrated in vacuo and the residue dissolved in ethyl
acetate (200mi) and washed with 1M HCI (100ml), dried (Na2S04) and
concentrated in vacuo to afford a beige solid. This was washed with n-

pentane/ether (1:1) and dried to afford the title compound as a light beige
solid (8.1g, 91%).

1H NMR (CDClg)

8: 8.90 (br.s, 1H), 7.88 (d, 1H), 7.05-7.37 (m, 3H), 4.17 (q, 2H), 3.60(s, 2H),
3.45-3.65 (m, 2H) 2.35-2.55 (m, 2H), 1.68-1.98 (m, 4H), 1.28 (1, 3H).

c) Ethyl 6,7,8,9-tetrahydropyrido[1,2-a]indole-10-carboxylate

A solution of ethyl 2-(5-chlorovalerylamino)phenylacetate (8.10g, 0.027 mole)
in dry THF (50ml) was added to a stirred suspension of potassium t-butoxide
(7.62g, 0.068 mole) in dry THF (200ml) at room temperature under nitrogen.
After 1h the purple solution produced was treated with water (10ml) and
concentrated in vacuo. The residue was shaken with ethyl acetate (200m!)



yel l ow solid was recrystallised from chl orof orm 60-80 petrol to afford the
title conpound (Dlla) as a beige solid (3.4g, 48%. 1 H NMWR
(CDCl [err]/d[err]DMSO) [err]: 11 .3(br s,1H, 8.02-8.1 2(m1 H, ..
7.30-7.40(m1H), 7.1 8-7.26(m 2H), 3. 95(s 3H. M (H) W[‘..f."'“'rl«&(l& anpls 2111
- 56 - b) Methyl 1-nmethyl-1,2,3, 4-tetrahydropyrinido[ {2 érﬁhdgLe,q:LDm {
carboxyl ate A solution of methyl 2-chloroindole-3-carbo yI ate (35,4g!‘,3 O 016
mole) in dry 50 T 1
et v ('

!. a.} - §
and sat.ammonium chloride solution (150mi), then the orgamc\la T
separated, dried (Na>SO4) and concentrated in vacuo to aﬁorh.an-emge—oﬁ:*“"."“ i
This was chromatographed on silica gel eluting with ether to afford the title
compound as a yellow solid (1.25g, 20%).

Y

TH NMR (CDCl3)

5: 8.07-8.17 (m, 1H), 7.13-7.30 (m, 3H), 4.38 (q, 2H), 4.00 (t, 2H), 3.30 (t,2H),
1.82-2.12 (m, 4H), 1.43 {t, 3H).

d) 6,7,8,9-Tetrahydropyrido[1,2-a)indole-1 o-carbdxylic acid

A solution of ethyi 6,7,8,9-tetrahydro-1H-pyrido[1,2-a]indole-10-carboxylate
(1.20g, 0.0047 mole) in ethanol (50ml) and 10% NaOH soiution (50ml) was
heated under reflux for 4 hours. The reaction was then acidified with 1M HCI
acid (50ml) and extracted with ethyl acetate (50m|). The organic layer was
separated and extracted with 10% NasCO3 solution (120ml) and the aqueous
solution then re-acidified with SM HCl-acid and extracted into ethyl acetate
(2x75ml). The organic extracts were combined, dried (Na2SO4) and
concentrated in vacuo to afford the title compound (D3) as a white solid
(400mg, 40%).

TH NMR (CDClg)

-

d: 8.23 (d, 1H), 7.20-7.35 (m, 3H}, 4.10 (t, 2H), 3.40 (t, 2H), 2.00-2.15 (m, 2H)
1.85-2.00 (m, 2H).



THF (70 ml) at 5[err] C under nitrogen was treated portionwi se wth sodium

hydri de (480ng of 80% oil dispersion, 0.016 nole) and then stirred at room
tenperature for 30 mins. The resulting solution was treated w th _a.solui+on
of 3, 3-di net hyl ani nopropyl chloride (0.020 nmole) in tolu ﬁg’i}%@;ﬁgm\ua{a‘df“ i
heat ed under reflux for 48h, then concentrated in vacuo %Hfj,;,,mé“,ﬁtesindﬁeﬂ
treated with 10% Na[err]CJerr] solution (50 m) and extriacted with ehbyll |
acetate (2 x 70 ml). The conbined extracts were dried (Nale r@ﬂ"?‘rﬂ”"ar’;d%

concentrated in yacyo, to | eave | "Sw oil, I.ch was chiofatographee-omn
silica geID%‘iQﬂPti‘/fU' a/i(t’“e@? Alesior aﬂ&'?%ﬂl‘@i‘yﬁ). The title conpound (D11) §
was obtained as a beige solid (1.95g, 50% . [err]H NWR ( Lerplgmmmmeene

Lore: 7,920, 1 by 8.3 erfod SRy tamibiclghbnideetates (5. 3H) 3. 36(1. 210,

The title compound was prepared from ethy! 2-aminophenylacetate using the
method of Description 3b,and was isolated as a beige solid, (100%).

TH NMR (CDCl3)

5: 8.90 (br.s, 1H), 7.85 (d, 1H), 7.05-7.35 (m, 3H), 4.15(q, 2H), 3.68 (t,2H),
3.60(s, 2H), 2.60 (t, 2H), 2.10-2.30 (m, 2H), 1.26 (t, 3H).

b)  Ethyl 2,3-dihydro-1H-pyrroio[1,2-ajindole-9-carboxylate

The title compound was prepared from ethyl 2-(4- .
chiorobutyrylamino)phenyiacetate using the method of Description 3¢, and
was isolated as an orange oil that crystallized on standing (15%).

TH NMR (CDClg)

5: 8.05-8.15 (m, 1H), 7.15-7.30 (m, 3H), 4.35 (q, 2H), 4.06 {t, 2H), 3.28 (t,
2H), 2.55-2.72 (m, 2H), 1.40 (t, 3H).

c) 2,3-Dihydro-1H-pyrrolo[1,2-ajindole-8-carboxylic acid.

The title compound (D4) was prepared from ethyl 2,3-dihydro-1H-pyrrolo[1,2-
ajindole-9-carboxylate using the method of Description 3d, and was isolated
as as an off white solid (42%).

1H NMR (d5DMS0)
5: 11.85 (br.s, 1H), 7.90-8.02 (m, 1H), 7.32-7.47 (m, 1H), 7.10-7.25 (m, 2H),
4.15 (t, 2H), 3.20(t, 2H), 2.50-2.70 (m, 2H).



Description 12 (internmediate for Exanple 26)

eq- Qui noli zi din-2-yl nethyl am ne A stirred suspension of Iithium al um.ni-tm
hydride (400mg, 0.010 nole) in THF (20 m) at room tenpég r@i o.e under‘_%f““”?
nitrogen was treated with a solution of eq- 2-cyanoquin | %1 dinie (B =
Koshi naka et al, Yakugaku Zasshi 1980, 100, 88) in THF (Srﬁ) angl JLheas ¢
m xture then heat ed under reflux for 20 m nutes. The mx’t ur &} was- al Poned tlo
cool then treated cautiously with vvat'é2'(0 4 M), 10% sol.ut.i-en-{0:4 |
m) and wd@escriptian §i(intermediatesior Example 12)ire was fil terpd and the fil trat‘
concentrated in vacuo. The residue was distilled in a Kugelrohr. apparatus™

to afford the title conmpound (D13) as a colourless oil (700ny, 97%.
a) Ethyl 2-(6-chlorohexanoylamino)phenylacetate

The title compound was prepared from ethyl 2-aminophenyiacetate and 6-
bromohexanoy! chioride using the method of Description 3b and was isolated
as a beige solid (100%).

TH NMR (CDCl3)

5: 8.90(br s, 1H), 7.90(d,1H), 7.05-7.35(m,3H), 4.17(q,2H), 3.60(s,2H),
3.42(t,2H), 2.45(t,2H), 1.45-2.00(m,6H), 1.28(t,3H).

b):  Ethyl 7,8,9,10-tetrahydro-6H-azepinol1,2-alindole-11-carboxylate

The title compound was prepared from ethyl 2-(6-
chlorohexanoylamino)phenyiacetate using the method of Description 3¢, and
was purified by chromatography on silica gel eluting with 60-80 petrolether
(9:1) to afford a white solid (16%).

1H NMR (CDCl3)

8: 8.07-8.19(m,1H), 7.15-7.35(m,3H), 4.40(q,2H), 4.15-4.25(m, 2H) 3.45-
3.60(m,2H), 1.67-2.00(m,6H), 1.45(t,3H).”

c) 7.8,9,10-Tetrahydro-6H-azepino[1,2-aJindole-11-carboxylic acid

The title compound (D5) was prepared from ethyl 7,8,9,10-tetrahydro-6H-
azepino[1,2-alindole-11-carboxylate by hydrolysis with sodium hydroxide as in
the method of Description 3d. After 4 hours heating under reflux, the mixture
was acidified with SM HC! acid and the white solid formed Tiltered off and
dried (82%). ' '

TH NMR (d6DMSO)

8: 12.05(s,1H), 7.94-8.04(m, 1H), 7.48-7.60(m, 1H), 7.05-7.20(m,2H), 4.24-
4.36(m,2H), 3.38-3.53(m,2H), 1.54-1.90(m,6H)



57 [err]H NWMR (CDCl [err]) 8: 2.80-2.92(m2H), 2.57(d, 2H) 194212(m2H)

1.20-1.80(m 13H), 0.88- 1.05(m 1H). Description 13 (i "‘ti@,r

Exanpl e 30) 3- Methyl thiazol o[ 3, 2- a] i ndol e- 9- car boxyl i ¢ aﬁfﬁ %Q»t % &E‘tﬁr ed
solution of 3-methylthiazolof3,2-a]indole (A Kiprianov: fand V. Khi ImyaE h.
Organ. Khim 1966, 2, 1474) (270nmy, 0.0014 nole) in DVF (3 i wdsticopl bd
to 5[err]C under argon and treated with tnflouroacehmanhﬁydu de. (0. 23!n1
0.0017 nole), then allowed to warmta g®om tenperaturg over 3h. The i

soluton ST Giniaeie B AnnEsd. bear s exLoacted  Lhol by

(Na[err]SOerr]) and
(1-NButyl-4-piperidinyl)methanol

A mixture of ethyl isonipecotate (102g, 0.65 mole) and 1-bromobutane (72 ml,
0.67 mole) in ethanol (1.2L) was treated with anhydrous potassium carbonate
(180g, 1.3 mole) and heated under reflux for 2h. The mixture was ailowed to
cool and then fittered through kieselguhr. The filtrate was concentrated in
vacuo to leave a yellow oil, which was dissolved in ether (300 ml) and added
dropwise over 20 minutes to a stirred suspension of lithium aluminium hydride
(50g, 1.3 mole) in either (500 ml) at 00C under nitrogen. The mixture was
stirred at room temperature for 18h, then cooled to 0°C and treated with
water (50 ml), 10% NaOH solution (50ml) and water (150ml). The mixture
was filtered through keiselguhr and the filtrate concentrated under vacuum to
leave a pale yellow oil, which was distilled to afford the title compound as a
colourless oil (88.5g, 80%) bp 102-108°C at 0.1 mm Hg.

TH NMR (CDClg)

d: 3.48(d,2H), 2.88-3.03(m,2H), 2.25-2.38(m,2H), 2.10{br s, 1H), 1.66-
2.00(m,4H), 1.17-1.60(m,7H), 0.90(t,3H)

Description 7 (intermediate for Example 15)
(1-Benzyi-4-piperidyl)methanol

Ethyl isonipectoate was intially alkylated with benzy! bromide and the product
reduced with lithium aluminium hydride using the method of Description 6, to
afford the title compound (D7) as a colourless oil (100%).

1H NMR (CDCl3)

8: 7.20-7.35(m,5H), 3.52(s,2H), 3.48(d,2H), 2.86-3.00(m,2H), 1.20-
2.05(m,8H).



then concentrated in vacuo to afford 3-nethyl-9- _
triflouroacetytthiazolo[3,2-a]indole (370my, 90% as a brown solid, .1 H-DNVR

(cbcferr]) [err]: 8.1 O(br s,1 H),7.85(d,1H), 7.39-7. 47;‘(‘?1,“ T GHE]

7.25-7.35(m 1H), 6.69(s,1H), 2.83(s,3H). b) e ey
3-Methyl -9-trifluoroacetylthiazolo[3,2-a]indole (370ng, {0.0013 nol e). . was$
treated with 20% NaOH solution (15 nl) and ethanol (15 nf): &hé hedt ed? urgldér
reflux for 6h. The m xture was concentggied in vauo to half its_volune.and

acetate (orespidd SUgt il s OB LA oo (NbLorr] scLert)) and

concentrated in vacuo to afford the title conpound (D13) as a brown solid

(300my, 1@¥Dihj&ropyridbfi,2-d)RiddiIBNBRarboxylic acid

A stirred solution of methyl 6,7-dihydropyrido[1,2-ajindole-10-carboxylate (T.
Teitei and L.K. Dalton, Australian J. Chem 1969, 22, 997) (1.0g, 0.0044 mole)
in methanol (40ml) was treated with a solution of potassium hydroxide (3.0g,
0.054 mole) in water (50m!) and heated under reflux for

3 h. The solution was allowed to cool, then acidified with HCI acid and
extracted with ethyl acetate. The extract was dried (NapSOy4) and
concentrated under vacuum to leave the titte compound (D8) as a yellow solid
(600mg, 64%).

TH NMR (CDClg)

3: 8.18-8.22 {m, 1H), 7.50 (d, 1H), 7.20-7.35 {m,3H), 6.27-6.38 (m, 1H), 4.15
(t, 2H), 2.62-2.78 (m, 2H).

Description 8 (intermediate for Examples 18)

Pyrido[1,2-a]indole-1 Ofcarboxylic acid

The title compound (DS) was prepared from methyt pyrido[1,2-a}indole-10-

carboxylate (T. Teitei and L.K. Dalton, Australian J. Chem. 1969, 22, 997)
using the method of Description 8 as a bright yellow solid (76%).

1H NMR (CDCl3 + CD30D)

8: 8.56(d, 1H), 8.34-8.46 (m, 2H), 7.93 (d,1H), 7.32-7.57 (m, 3H), 6.87 (t, 1H).



8: 12.3(v br s,1H),7.93-8.08(m2H), 7.16-7.40(m 2H), 6.95(s, 1H),

2.59(s, 3H). - 58 - Description 14 (internediate for Exanple 25)

N- ( 2- Bronoet hyl ) met hanesul phonani de A stirred solution of 2- bronDethyIan1ne
hydr obr omi de (5.10g, 0.025 nole) and triethylanine (6.96g,—~: 05®‘”WQJ & ;J‘@ :
di chl oronet hane (200 m) at ice bath tenperature was t r eatiedEdefSp #ek with !
nmet hanesul phonyl chloride (1.96 m, 0.025 nole). The nlxtUre mﬂ%'ﬁlTomed to
warmto roomtenperature and stir for §66h, then washed witjh Mat@r”ﬁﬁd“ﬂm

HCl aci d, o@vsbﬁéuexai@(.hléﬁ[ﬁéfb)foamaméeoyrat ed in vacuo tb afford the
title corrpound (D14) as a colourless oil b

(1-Benzyi-4-piperidyl)methylamine(D10)

Isonipecotamide was initially alkylated with benzy! bromide, then the amide
dehydrated with phosphorus pentoxide and the resulting nitrile reduced with
lithium aluminium hydride using the method of Description 1a to afford the titie
compound as a colourless oil after distillation (67%) bp 1069C at 0.25 mmHg.

TH NMR (CDClg)

5: 7.20-7.37(m,5H), 3.48(s,2H), 2.85-2.95(m,2H), 2.55(d,2H), 1.87-
2.00({m,2H), 1.60-1.75(m,2H), 1.10-1.40(m,5H).

Description 11 (intermediate for Example 29)
a) Methyl 2-chloroindole-3-carboxyiate

A stired suspension of methy! indole-3-carboxylate (6.0g, 0.034 mole) in
chloroform (200 mi) was treated with N-chlorosuccinimide (5.04g, 0.038 mole)
to afford a clear solution within 15 minutes. After 2h at room temperature this
was treated with 1M HCVether (34 ml, 0.034 mole) and allowed to stir for a
further 1h, then treated with excess 10% NaQCO3 solution and the chloroform
layer separated, dried (Na>S0O4) and concentrated in vacuo. The residual
yellow solid was recrystallised from chioroform/60-80 petro! to afford the title
compound (D11a) as a beige sclid (3.4g, 48%).

TH NMR (CDCla/dDMSO0)

§: 11.3(br s,1H), 8.02-8.12(m, 1H), 7.30-7.40(m, 1H), 718-726(m 2H),
3.95(s,3H).

MS (ET) M+ 209 and 211



which solidified on standing to give a white solid (3.5g, 69%. [err]H NWR
(CDd [err]) [err]: 4.92(s,1H), 3.62-3.48(m4H), 3.05(s, 3H). Descripti-en-
(internediate for Exanple 31) a) 2, 3-Di hydrot hi azol of 3, 2ra] icveahg BEET |
sol ution of thioxindole (400ng, 0.0027 nole) and 1 , 2-dijbt'ohpet-hane~(-0-24
m, 0.0027 nole) in dry THF (10 m) was added to a stirred: sol Ut\ii_?l_(%oa;‘@ff;

pot assi um t - but oxi de (760ng, 0.0068 nole) in dry THF (40 WL)U& o ﬁﬁ“ '
t enperature under argon. The mixture ve-stirred for 3h,j hen.treat-ed-wt h
water (100 m) and extracted with ethyl acetate (2 x 70 #1). The conbi ned |

b s T e AR e R T o ]
et her/ 60- Ssarpexytate The title conpound was obtained as a white solid (1
35mg, 29% .
A solution of methy! 2-chioroindole-3-carboxylate (3.4g, 0.016 mole) in dry
THF (70 mi) at 59C under nitrogen was treated portionwise with sodium
hydride (480mg of 80% oil dispersion, 0.016 mole) and then stirred at room
temperature for 30 mins. The resulting solution was treated with a solution of
3,3-dimethylaminopropy! chioride (0.020 mole) in toluene (30 ml) and heated
under reflux for 48h, then concentrated in vacuo and the residue treated with
10% NaosCO3 solution (50 mi) and extracted with ethyl acetate (2 x 70 mi).
The combined extracts were dried (NasSO4) and concentrated in vacuo to
leave a yellow oil, which was chromatographed on silica gel eluting with
ether/60-80 petrol (1:1). The title compound (D11) was obtained as a beige
solid (1.95g, 50%).

TH NMR (CDCl3)

§:7.92(d,1H), 6.97-7.19(m,3H), 3.92(t,2H), 3.88(s,3H), 3.36(t,2H), 3.27(s,3H),
2.10-2.22(m,2H).

Description 12 (intermediate for Ei:ample 26)
eg-Quinolizidin-2-yimethylamine

A stirred suspension of lithium aluminium hydride (400mg, 0.010 mole) in THF
(20 ml) at room temperature under nitrogen was treated with a solution of eg-
2-cyanoquinolizidine (E. Koshinaka et al, Yakugaku Zasshi 1980, 100, 88) in
THF (3mi) and the mixture then heated under reflux for 20 minutes. The
mixture was allowed to cool then treated cautiously with water (0.4 ml), 10%
NaOH solution (0.4 mi) and water (1.2 ml). The resulting mixture was filtered
and the filtrate concentrated in vacuo. The residue was distilled in a
Kugelrohr apparatus to afford the title compound (D13) as a colourless oil
(700mg, 97%).



[err]H NVR (CDCl [err]) [err]: 7.42-7.23(m 1H), 7.00-7.25(m 3H), 6.20(s, 1H),
4.23(t,2H), 3.79(t,2H). b) 2, 3- Di hydr ot hi azol o[ 3, 2-a] i ndol e-9-.car. -
aci d 2, 3-Di hydrot hi azol o[ 3, 2-a]indol e was treated with trif kusragetiicSHEET
anhydride using the nethod of Description 13a to afford ! ‘ggﬁmnmm
9-trifluoroacetylthiazol o[ 3,2-a]indoleas a purple solid (8?5% . [,errgggl-l,ﬁlyR
(CDA [err]) [err]: 7.93(br s,1H), 7.07-7.30(3H), 4.30(t,2H),3485(t7 26

The title conpound (D15b) was prepar ePFrom 9-trifluor oace‘ Y b 2 B oo

I o=
i o

1H NMR (CDCl3)

5: 2.80-2.92(m,2H), 2.57(d,2H), 1.94-2.12(m,2H), 1.20-1.80(m,13H), 0.88-
1.05{m,1H).

Description 13 (intermediate for Example 30)
3-Methylthiazolo[3,2-ajindole-9-carboxylic acid

a) A stirred solution of 3—methylthiazold[3,2-a]indole (A. Kiprianov and V.
Khilya, Zh. Organ. Khim. 1966, 2, 1474) (270mg, 0.0014 mole) in DMF (3 ml)
was cooled to 5°C under argon and treated with triflouroacetic anhydride
(0.23 ml, 0.0017 mole), then allowed to warm to room temperature over 3h.
The solution was poured into water (25 ml) and the mixture extracted with
ethyl acetate (2 x 20 mi). The combined extracts were dried (NaxSO4) and
then concentrated in vacuo to afford 3-methy!-S- _
triflouroacetyithiazolo{3,2-ajindole (370mg, 80%) as a brown solid.

TH NMR (CDClg)

5: 8.10(br s,1H),7.85(d,1H), 7.39-7.47(m,1H), 7.25-7.35(m, 1H), 6.69(s,1H),
2.83(s,3H).

b) 3-Methyl-9-trifluoroacetylthiazolo[3,2-ajindole (370mg, 0.0013 mole)
was treated with 20% NaOH solution (15 ml) and ethanol (15 ml) and heated
under reflux for 8h. The mixture was concentrated in vacuo to half its volume
and the residue acidified with 2M HCI acid and then extracted with ethyi
acetate (2 x 30 ml). The combined extracts were dried (NapSO4) and
concentrated in vacuo to afford the title compound (D13) as a brown solid
(300mg, 100%). o

1H NMR (d5DMSO0)

8: 12.3(v br s,1H),7.93-8.08(m,2H), 7.16-7.40(m,2H), 6.95(s,1H), 2.59(s,3H).

4
&



di hydr ot hi azol o[ 3, 2-a] i ndol e using the nethod of Description 1 3b to give a
purple solid (959, which was used w thout purification. Description 16 a)
Thi azol o[ 3, 2-a]indole A stirred solution of thioxindole (3 8g,..0..025-otef)
and bronoacet al dehyde diethyl acetal (3.9 m, 0.026 nol e}, J;,Fl» aceyone $:200
m) was treated wi th anhydrous potassium car bonate (6.99, ’0_ O‘Sﬁ_mme} ~arel
the m xture heated under reflux for 2hg oIIovved by 12h atf roomte,mae»r»muﬁe

The m xtur e residue treat3ecLW|th Mfer
10 T R i 4, <5 e 1 cetE i (AL |
extracts were dried (Na[err]SJerr]), concentrated in vaclio and t he re5|due

h t ' ' 10% et her/ 60- 8 —et-to—afTB7d
(2: E(ijg O%T@W@?’ﬁ? Ilr‘%‘?ﬁ"apt nlggr‘ga?gﬁga, 44(:’/5:)t agra yel | ow ofl : 2 r

A stirred solution of 2-bromoethylamine hydrobromide (5.10g, 0.025 mole)
and triethylamine (6.96g, 0.050 mole) in dichloromethane (200 ml) at ice bath
temperature was treated dropwise with methanesulphonyl chloride (1.96 ml,
0.025 mole). The mixture was aliowed to warm to room temperature and stir
for 16h, then washed with water and 5M HCl acid, dried (NapSO4) and
concentrated in vacuo to afford the title compound (D14) as a colourless oil
which solidified on standing to give a white solid (3.5g, 69%).

TH NMR (CDCl3)

8: 4.92(s,1H), 3.62-3.48(m,4H), 3.05(s,3H).

Description 15 (intermediate for Example 31)
a) 2,3-Dihydrothiazolo[3,2-a]indole

A solution of thioxindole (400mg, 0.0027 mole) and 1,2-dibromoethane (0.24
mi, 0.0027 mole) in dry THF (10 ml) was added to a stirred solution of
potassium t-butoxide (760mg, 0.0068 mole) in dry THF (40 ml) at room
temperature under argon. The mixture was stirred for 3h, then treated with
water (100 ml) and extracted with ethyl acetate (2 x 70 ml). The combined
extracts were dried (NasSOy4) and concentrated in vacuo to leave an orange
oil, which was chromatographed on silica gel eluting with 10% ether/60-80
petrol. The title compound was obtained as a white solid (135mg, 29%).

TH NMR (CDCil3)
5:7.42-7.23(m,1H), 7.00-7.25(m,3H), 6.20(s,1H), 4.23(t,2H), 3.79(t,2H).
b) 2,3-Dihydrothiazolo[3,2-ajindole-9-carboxylic acid

2,3-Dihydrothiazolo[3,2-alindole was treated with trifluoroacetic anhydride
using the method of Description 13a to afford



[err]H NVR (CDCl [err]) [err]: 9.30(br s,1H), 7.52(d,1H), 7.28(d, 1H),
7.04-7.20(m 2H), 6.58(s,1H), 4.72(t,1H), 3.55-3.85(m4H), 3.05(d,2H), 1.31
(t,6H. A well stirred mxture of 2-(2,2-diethoxyethyl rngrf:apto)lndole o Z'
(1.5g, 0.0057 nole) in pol yphosphoric acid (30g) was heat8dit'e 130[er C }
for 20 minutes, then allowed to cool to roomtenperaturd amdthHe m xt Ir e }
dljlju:i ed vm]'Eh vviatgr (300 m). The resu gl ng aqueous sol uti on f'%vas Bas‘iﬁ‘*iel
addi tion of solid potassium carbon nd then V\At ethI .acetiat}
(2°x 120 Siormacelpiibareioth2 AINEREaRA BURIF 8819 (BEr | ST BrrT)

concentrated in vacuo and the residue chromat ographed on‘.5| lica gel_ eluti g

\(Mot 2630%5§%%MR6&[§8!38M rol to afford the title conpound™&s™ “Whi te solid

o<

§: 7.93(br s,1H), 7.07-7.30(3H), 4.30(t,2H), 3.85(t,2H).

The title compound (D15b) was prepared from 9-trifluoroacetyl-2,3-
dihydrothiazolo[3,2-ajindole using the method of Description i3btogive a
purple solid (95%), which was used without purification.

Description 16
a) Thiazofo[3,2-alindole

A stirred solution of thioxindole (3.8g, 0.025 mole)' and bromoacetaldehyde
diethyl acetal (3.9 ml, 0.026 mole) in acetone (200 ml) was treated with
anﬁydrous potassium carbonate (6.9g, 0.050 mole) and the mixture heated
under reflux for 2h followed by 12h at room temperature. The mixture was
concentrated in vacuo and the residue treated with water (100 m!) and
extracted with ethyl acetate (2 x 100 m!). The combined extracts wers dried
(NasS0Oy), concentrated in vacuo and the residue chromatographed on silica
gel eluting with 10% ether/60-80 petrol to afford 2-(2,2-
diethoxyethylmercapto)indole (3.0g, 44%) as a yellow oil.

TH NMR (CDCl3)

5: 9.30(br s,1H), 7.52(d,1H), 7.28(d,1H), 7.04-7.20(m,2H), 6.58(s,1H),
4.72(t,1H), 3.55-3.85(m,4H), 3.05(d,2H), 1.31(1,6H).

A well stirred mixture of 2-(2,2-diethoxyethylmercapto)indole (1.5g, 0.0057
mole) in polyphosphoric acid (30g) was heated to 130°C for 20 minutes, then
allowed to cool to room temperature and the mixture diluted with water (300
ml). The resulting aqueous solution was basified by addition of solid
potassium carbonate and then extracted with ethyl acetate (2 x 120 ml). The
combined extracts were dried (NapSOy4), concentrated in vacuo and the
residue chromatographed on silica gel eluting with 10% ether/60-80 petrol to
atford the title compound as a white solid (0.56g, 57%)..



[err]H NMR (CDC [err]) [err]: 7.60-7.70(m3H), 7.11-7.28(m 2H), 6.60(d, 1H),
6.53(s, 1H). b) Thi azol o[ 3, 2-a] i ndol e- 9-car boxylic acid

Thi azol o[ 3, 2-a]indole was treated with trifluoroacetic anhydri-de-usi:ng THE™
met hod of Description 1 3a to afford 9-trifluoroacetylthiazul-o[3, 2- a]lndofe
as a beige solid (95%. [err]H NVR (CDCl [err]) [err] 8. 0 (b4f<«~3 AH) ™
7.94(d,1 H), 7.69(d,1H), 7.39-7.48(m &), 7.30-7.37(m 1H) ;:8(q AHY LY The
title conpound (D16b) was prepared from

9-trifluo .azol o[ 3, 2-a] i ndol e using the met hod 01J Iﬁes‘cr'r'p‘tton 3b
and was .i@ﬁﬁé@é% i ght purple solid (84%. ‘ ______l
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3: 7.60-7.70(m,3H), 7.11-7.28(m,2H), 6.60(d,1H), 6.53(s,1H).
b) Thiazolo[3,2-a]indole-9-carboxylic acid

Thiazolo{3,2-ajindole was treated with triflucroacetic anhydride using the
method of Description 13a to afford 9-trifluoroacetyithiazolo(3, 2-a]mdole asa
beige solid (95%).

TH NMR (CDClg)

5: 8.06(br s,1H), 7.94(d,1H), 7.69(d,1H), 7.39-7.48(m,1H), 7.30-7.37(m,1H),
7.18(d,1H).

The title compound (D16b) was prepared from
g-trifluoroacetylthiazolo[3,2-ajindole using the method of Description 13b and
was isolated as a light purple solid (84%).

TH NMR (CDCly/dDMSO)

3:7.98-8.08(m,2H), 7.73(d,1H), 7.10-7.31(m,2H), 7.00(d,1H).

Description 17
Methy! 2,4-dimethylpyrimido[1,2-ajindole-10-carboxylate

A stirred solution of methyl 2-aminoindole-3-carboxylate {I. Forbes et al, J.
Chem. Soc. Perkin 1, 1992, 275) (0.25g, 0.0013 mole) in Xylene (5 ml) was
treated with 2,4-pentanedione (O.iag, 0.0013 mole) and a few crystals of
4-toluenesulphonic acid and heated under reflux for 2h. The mixture was
concentrated in vacuo and the residue dissolved in chloroform (20 ml),
washed with water (2 x 20 ml), dried {(MgSO4) and concentrated in vacuo to
afford the title compound as a brown solid (0.25¢g, 75%).

TH NMR (CDCl3)



[err]H NVR (CDCl [err]/d[err] DMBO) 8: 7.98-8.08(m2H), 7.73(d, 1H), 7 10,7
(m2H) 7.00(d, 1H) Descri ptlon 17 Met hyl
2, 4-di met hyl pyrimdo[ 1, 2-a] i ndol e- 10- car boxyl ate A stl r rigc ,-§9 uﬁf’ﬁh‘ ef EET S

met hyl 2-am noi ndol e- 3- carboxyl ate (1. Forbes et al, % ~.Soer ‘F"erklzn

|, 1992, 275) (0.25g, 0,0013 nole) in xylene (5 m) was rQat egl A S o
2, 4-pent anedi one (0.13g, 0.0013 nole).gnd a few crystal s jofi ; 1
4-t ol uenesul phonic acid and heated under reflux for 2h. Th LxtureTWas |
concentrated in vacuo and the residue dissolved in chloroform (20 m), b
washed wi t& 8:58(eh 1)y, 802, tiH), 7.82(dbd H) VBSa(dtr tH)) 683(scldhe T VAGUO

to afford d as a brown solid (0.25g, 75% . [err] NMR
(G0 { o 1§08 K. 2 BBLESH.

Description 18
Methyt 1,2,3,4-tetrahydropyrimido[1,2-ajindole-10-carboxylate

A solution of methy! 2-chloroindole-3-carboxylate (D11a, 1.5g, 0.0071 mole)
in THF (30 ml) under argon was treated with sodium hydride (215mg of 80%
oil dispersion, 0.0071 mole) and stirred for 20 minutes. The resulting solution
was treated with a solution of 3-bromopropylamine (0.0093 mole) in toluene
(15 ml) and a white gelatinous precipitate formed. This mixture was diluted
with more THF (30 mi) and heated under reflux for 18h, then concentrated in
vacuo and the residue shaken well with ethyl acetate (40 ml) and 10%
NapCOg solution (30 ml). The organic layer was separated, dried (NapSOyg4)
and concentrated in vacuo to leave a beige solid. This was chrornatographed
on silica gel eiuting with ether/60-80 petrol (1:1) to afford unreacted starting
material (600mg) and the title compound (D18) as a white solid (110mg, 6%).

1H NMR (d6DMSO0)

8: 7.58(d,1H), 7.26(br s,1H), 7.12(d,1H), 6.88-7.05(m,2H), 3.98(t,2H),
3.73(s,3H), 3.38-3.46(m,2H), 2.08(quintet,2H).

Description 19

Methyl pyrimido[1,2-alindole-10-carboxylate

A stirred solution of methyl 2-aminoindole-3-carboxylate (1. Forbes et al, J.
Chem. Soc. Perkin I, 1992, 275) (0.5g, 0.0026 mole) in xylene {10 m!) was
treated with 1,1,3,3-tetramethoxypropane (0.43g, 0.0026 mole) and a few
crystals of 4-toluenesulphonic acid and heated under reflux for 2.5h. The
mixture was concentrated in vacuo and the residue dissolved in chloroform
(25 ml), washed with water (2 x 10 ml), dried (MgSO4) and concentrated in
vacuo to leave a dark orange solid. This was purified by chromatography on



-61 - 8: 8.58(d,1H), 8.09(d,1H), 7.52(dt,1H), 7.34(dt,1 H,
4.06(s,3H) 3.03(s,3H), 2.68(s,3H). Description 18 Mt hyl

6.53(s, 1H),

s RIS IR,

1,2, 3, 4-tetrahydropyrinido[ 1, 2-a]indol e- 10- car boxyl at e E«R”‘;sﬁﬁ@’tlongoﬁvw yl
2- chl or oi ndol e- 3-carboxyl ate (Dlla, 1.5g, 0.0071 nole) |i A= THE (‘30 nl.)-4nder

argon was treated with sodium hydride (215ng of 80% oil; di'Spersj gn,..9. 9071

mol e) "and stirred for 20 ninutes. The§resulti ng sol uti an wes it feat ed! wijt

sol ution of 3-bronopropyl am ne (0.009

Dle) in tol _and..a-dhi
gel at i nousilicaasl plutiagavittoethyl acatate tmaﬁemtg)e\kklg @%58@&? &\éiﬁpﬁ%ﬁggi (3I -t ©
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TH NMR (CDClg)
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5: 8.68-8.78(m,2H), 8.57(d,1H), 7.89(d,1H), 7.59(dt,1H), 7.45(dt,1H), 6...80-

6.90(m,1H), 4.08(s,3H).

5-HT4 RECEPTOR ANTAGONIST ACTIVITY

1) Guinea pig colon

Male guinea-pigs, weighing 250-400g are used. Longitudinal muscle-
myenteric plexus preparations, approximately 3cm long, are obtained from
the distal colon region. These are suspended under a 0.5g load in isolated

tissue baths containing Krebs solution bubbled with 5% CO2 in Oz and

maintained at 37°C. In all experiments, the Krebs solution aiso contains
methiothepin 10°7M and granisetron 10-6M to block effects at 5-HT1, 5-HT2

and 5-HTg receptors.

After construction of a simple concentration-response curve with 57HT. using

30s contact times and a 15min dosing cycle, a concentration of 5-HT is

selected so as to obtain a contraction of the muscle approximately 40-70%
maximum(1 0-SM approx). The tissue is then alternately dosed every 15min
with this concentration of 5-HT and then with an approximately equi-effective
concentration of the nicotine receptor stimulant, dimethylphenyipiperazinium
(DMPP). Atter obtaining consistent responses to both 5-HT.and DMPP,
increasing concentrations of a putative 5-HT4 receptor antagonist are then
added to the bathing solution. The effects of this compound are then
determined as a percentage reduction of the contractions evoked by 5-HT or
by DMPP. From this data, pICsq values are determined, being defined as the
-log concentration of antagonist which reduces the contraction by 50%. A
compound which reduces the response to 5-HT but not to DMPP is believed

to act as a 5-HT4 receptor antagonist.



vacuo and the residue shaken well with ethyl acetate (40 ml) and 10%
Na[err]CJ err] solution (30 mM). The organic |ayer was separated, dried
(Na[err]SOerr]) and concentrated in vacuo to | eave a beige soI | d Thi s was
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2) Piglet Atria

Compounds are tested in the piglet spontaneous beating screen (Naunyn-
Schmiedeberg's Arch. Pharmacol 342, 619-622). pKg (-log1g Kg) value for
the compound of Example 3 was 10.05. '

3) Rat oesophagus

Rat oesophageal tunica muscuiaris mucosae is set up according to Baxter et.
al. Naunyn-Schmiedeberg's Arch. Pharmacol., 343, 439-446 (1991). The
inner smooth muscle tube of the muscularis mucosas is isolated and mounted
for isometric tension recording in oxygenated (95% O2/5% COp) Tyrodes
solution at 37°C. All experiments are performed in pargyline pre-treated
preparations (100uM for 15 min followed by washout) and in the presence of
cocaine (30uM). Relaxant responses to 5-HT are obtained after pre-
contracting the oesophagus tissue with carbachol (3uM).

4) 5-HT7-induced motility in dog gastric pouch
Compounds are tested for inhibition in the in vivo method described in

"Stimulation ot canine motility by BRL 24924, a new gastric prokinetic agent”,
Bermudez et al, J. Gastrointestinal Motility, 1990, 2(4), 281-286.




e -

crystals of 4-toluenesul phonic acid and heated under reflux for 2.5h. The
m xture was concentrated in vacuo and the residue dissolved_jin. chloroform

(25 M), washed with water (2 x 10 M), dried (MS(err]) apd g@mﬁ;@r}wgt
in vacuo to | eave a dark orange solid. This was purified byic
on -62 - silica gel eluting with ethyl acetate to affordt e title

conpouno (D19) as an orange solid (0.23g, 35%. [err]H NI\/R [ﬁer?f']w) 5]
8.68-8.78(m2H), 8.57(d, 1H), 7.-8Xd,1H), 7.59(dt, 1H)( 7..45(dt., 1H),,W

[err]:

6.80- 6. 904NMVAVO TESTING BUR ANXIOLYTIC ACTIVITY

L.

onat.odr ap'ﬁ

Social Interaction Test in Rats

Rats (male, Sprague Dawleys, Charles River, 250-300g) are housed in
groups of eight in a holding room for 5 days. They are then housed singly in
a room adjacent to the experimental room for 4 days prior to the experimental
day. On the experimental day rats are administered vehicle, test compound
or a benzodiazepine anxiolytic, chlordiazepoxide, p.o. in pairs (n=8-16), at 15
minute intervals beginning at 10.00 a.m. 30 mins. later t'hey are placed with a
weight matched pair-mate (encountered for the first time) in the social
interaction box in a separate room. The box is made of white perspex 54 cm
x 37 cm x 26 cm with a transparent perspex front side and no lid. The flooris
divided up into 24 squares and the box is brightly fit (115 lux). Active social
interactive behaviours (grooming, sniffing, climbing over or under, following,
biting, mounting and boxing) are scored blind for the next 15 min by remote
video monitoring to give total interaction scores. The number of squares
crossed by each rat is also scored and summed. After the end of each test
the box is carefully wiped. |

E3 increased total interaction scores over the dose range 0.01 - 10 mg/kg p.o.
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5-HT[err] RECEPTOR ANTAGONI ST ACTIVITY 1) Qui nea pig colon Mle

gui nea- pi gs, wei ghing 250-400g are used. Longitudi nal nuscle- nyenteric

pl exus preparations, approximtely 3cmlong, are obtai ned\f-ﬁL t he di stal
colon region. These are suspended under a 0.5g load in |so t1s

bat hs contai ning Krebs sol ution bubbled with 5% CJerr] in gf

mai ntai ned at 37[err]C. In all experinments, the Krebs sol utt (;,!I!‘
cont ai ns net hi ot hepi n 10[err] M and graghsetron 10[err]Mto bl ock ef‘re
5-HT1, 5-I0im8d 5-HT3 receptors. After construction of a sinple
concentration-response curve with 5-HT, using 30s contact tinmes and a 15mn
dosing cycle, a concentration of 5-HT is selected so as to obtain a )
contracti on of Alkempotsideoftprmaia (i oe laypheomzeeutieathecgersablersalt appr ox) .
The tissue‘hie:?eotfhen alternately dosed every 15mn
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Xis O, S, SO, SO5, CHop, CH or NR wherein R is hydrogen or C1.g alkyk;

A is a saturated or unsaturated polymethyiene chain of 2 - 4 carbon atoms;
R1 and Ro are hydrogen or C1.g alky};

R3 is hydrogen, halo, C1.g alkyl, amino, nitro or C1.g alkoxy,

R4 is hydrogen, halo, C1.g alkyl or C1.g alkoxy;

Y is O or NH;

Z is of sub-formula (a), (b) or (c):

(CHa)q

-(CHZ).,\h/,;/ :
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with this concentration of 5-HT and then with an approxi mately

equi -effective concentration of the nicotine receptor stimlant,

di met hyl phenyl pi perazi nium (DVPP). After obtaining consistent responses to
both 5-HT and DMPP, increasing concentrations of a—putative 5-HT4 Teceptor

ant agoni st are then added to the bathing sol ution. m“ Fn “ﬂ ImmuL
conpound are then determ ned as a percentage reducti |I mﬂ tions
evoked by 5-HT or by DVPP. Fromthis dag@,. pl Jerr] val tfes‘ar® determ ned,
bei ng defing ,@gbt he -1o0g concentration of antagoni st which reduces the
contraction g % A corgpound which rec{.gces the response to 5-HT but not

to DVPP i s Bels bwd® eldiant isdd b S-3audistisp.oh 48 Bgoni st .
qis0,1,20r3;pis0,10r2;mis0,10r2;

Rs is hydrogen, C4.12 alkyl, araikyl or Rg is (CH2)z-Ryg wherein zis 2 or 3
and Rq is selected from cyano, hydroxyl, C4.g alkoxy, phenoxy,
C(O)C1.¢ alkyl, COCgHs, -CONR{1R12, NR{{COR12, SOoNR{1R12
or NR{1S0O2oR12 wherein Rq1 and Rq2 are hydrogen or C4_g alky!;
and

Rg. R7 and R'g are independently hydrogen or C1.g alkyl; and

Rg is hydrogen or C1.1¢ alkyl;

or a compound of formula (l) wherein the CO-Y linkage i is replaced by a
heterocyclic bioisostere;

having 5-HT4 receptor antagonist activity. REPUACERAENT SHEET

2. A compound according to claim 1 wherein X is O. 03 MAR 997

3. A compound according to claim 1 or 2 wherein A is -(CHg): <.

4. A compound according to claim 1, 2 or 3 wherein R{ and R are
independently hydrogen or methyl.

5. A compound according to claim 1, 2, 3 or 4 wherein R3 is hydrogen
and Ry is hydrogen or halo.

6. A compound according to any one of claims 1 to 5 wherein Y is O or
NH.

7. A compound according to any one of claims 1 to 6 wherein.Z is of
sub-formula (a) and (CH2)n1 is attached at a carbon atom of the azacycle.

8. A compound according to claim 7 wherein Z is N-substituted
4-piperidylmethyl.

q. A compound according to claim 8 wherein the N-substituent is Co or
greater alkyl, or optionaily substituted benzyl. e
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-63 - Conpounds were generally active in the rauge of concentratlons of the
order of pl(Jerr]=7 or nore, E1, E2, E4, E6, E85

particularly good activity when Y is O and E3,| EEE?" MMWW hOWI ng
particularly good activity when Y is NH 2) Eds are
tested in the piglet. spontaneous beating screen (Naunyn- Sthni edeberg's
Arch. Pharmacol 342,619-622). pKlerr] (-log[err] KB) value for the conpound

of Exanple 3 was 10.05. 3) Rat oesophagus Rat oesophageal tunica
muscul ari s nucosae is set up accordi ng ggBaxt er et. al.

b Se o8 S8l e A6 B el b BB
E46 inclusive, as described herein, including pharmaceutically acceptable
salts thereof.

11.  Aprocess for preparing the ester or amide compounds according to
claim 6, which comprises reacting an appropriate X containing acid derivative
with an appropriate alcoho! or amine.

12. A pharmaceutical composition comprising a compound according to
any one of claims 1 to 10, and a pharmaceutically acceptable carrier.

13. A compound according to claim 1 for use as an active therapeutic
substance.

14.  The use of a compound according to claim 1 in the manufacture of a
medicament for use as a 5-HT4 receptor antagonist.

15.  The use according to claim 14 for use as a 5-HT4 antagonist in the
treatment or prophylaxis of gastrointestinal disorders, cardiovascular
disorders and CNS disorders.
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for isonmetric tension recording in oxygenated (95% (err]/5% CJerr])
Tyrodes solution at 37[err]C. Al experinments are perforned in pargyline
pre-treated preparations (100[err]Mfor 15 mn foll owed by washout) and in
the presence of cocaine (30[err]M. Rel axant responses to 5-HT are obtai ned
after pre- contracting the oesophagus tissue with carbachol (3[err]M. 4)
5-HT-induced motility in dog gastric po68h- Corrpounds are tested for
inhibition in the in vivo nmethod described in "Stinmulation of canine
motility by BREONBENEED, ENPQLE: r iRERHVBALVES c Afent SHTBRECERTORt al , J.
Gast roi nt esti nANTREBPNESTS 1990, 2(4), 281-286. _ 64 -

Abstract

Compounds of formula (1) and pharmaceutically acceptable salts thersof:

Ry  COY-Z

(t)

and their use as pharmaceuticals in the treatment of gaétrointestinal
disorders, cardiovascular disorders and CNS disorders.
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I N VI VO TESTI NG FOR ANXI OLYTI C ACTIVITY Social Interaction Test in Rats
Rats (nmal e, Sprague Dawl eys, Charles River, 250-300g) are housed in groups
of eight in a holding roomfor 5 days. They are then housed singly in a
room adj acent to the experinental roomfor 4 days prior to the experinental
day. On the experinental day rats are addinistered vehicle, test compound
or a benzodlazeplne anxi ol ytic, chlordiazepoxide, p.o. in pairs (n=8-16),

at 15 minute inte ONDENSED L¥ DERDPATIVES3ASSTH,-RECEPTORY are
mat ched p

pl aced vmtha\Aelght air- eredfortheflrst time) in
the social interaction box in a separa € room The box is made of white

erspex 54 cmx [ and no
|pl d. IOThe floor | szh?%ﬂ(?eé.@ a&g‘tﬂm&é’orﬁsﬁdﬂ g‘?@g‘:’g{#}, hﬁ'ﬁféﬁg@aﬁ;ﬂ%ﬁﬁgﬁy it

(115 1 ux). ActiRrecesyiarsh WHFW%RPHW t‘b Fil8 B5cRH RIRACGRRS sni ffing,
clinmbing over or under, follow ng,

EP-A-429984 (Nisshin Flour Milling Co Ltd.) describes indole derivatives having 5-
HT3 receptor antagonist activity.

European Journal of Pharmacology 146 (1988), 187-188, and Naunyn-
Schmiedeberg's Arch. Pharmacol. (1989) 340:403-410, describe a non classical 5-
hydroxytryptamine receptor, now designated the 5-HT4 receptor, and that ICS 205-
930, which is also a 5-HT3 receptor antagonist, acts as an antagonist at this receptor.

WO 91/16045 (SmithKline and French Laboratories Limited) describes the use of
cardiac 5-HT4 receptor antagonists in the treatment of atrial arrhythmias and stroke.

EP-A-501322 (Glaxo Group Limited) describes indole denvatxves having 5-HT4
antagonist activity.

A class of novel, structurally distinct compounds has now been 'discovered, which
compounds are indole derivatives 1,2-disubstituted by alkyleneoxy, with an azacyclic,
fused azabicyclic or aminoalkyl moiety. These compounds have 5-HT4 receptor
antagonist activity.

Accordingly, the present invention provides a compound of formula (I), or a
pharmaceutically acceptable salt thereof:

By COYZ
) X D S
Ry §<'.A) This Sheet Has Been Rep
L A
1 Rz
@

wherein

Xis O, S, SO, SO, CH;;_, CH or NR wherein R is hydrogcn, Ci6alkylorC3 ¢
cycloallgl

THIS SHIET HAS Bk N

A is a saturated or unsaturated polymethylene chain of 2 - 4 carbon atoms;. ...y
REPLAGED




biting, mounting and boxi hg) are scored blind for the next 15 min by renote

vi.deo nonitoring to give total interaction scores. The,n;uﬁae;-w@fi-ﬂﬁfsq"me

crossed by each rat is also scored and summed. After thegeepiCEficachst

the box is carefully wiped. E3 increased total interacji -seores=uovEr: the
’Tﬁc},

dose range 0.01 - 10 ngy/ kg p.o. 65 Cl2ai ns 1. Ac ogrwl Qfs fefeijrrul al
(I'), or a pharmaceutically acceptable salt thereof: [efr

R and R are hydrogen, C1.g alkyl or C3_g cycloalkyl;
R3 is hydrogen, halo, C1_¢ alkyl, C3.¢ cycloalkyl, amino, nitro or Cy.galkexy,——

ferdin

e 35 oy T B '
a2 4 g

R4 is hydrogen, halo, Cj.¢ alkyl, C3_g cycloalkyl or Cy.g alkoxy;
Y is O or NH;

Z is of sub-formula (a), (b) or (c):

- (CH,),

4CHz)n\k/,|/ .

(a)
(CH), 7
'(CHZ)nz—'E/\N(\jwz)m
' (b)
CHas —N e
©

wherein

nlis1,2,30r4;n2is0,1,2,30r4;n3is2,3,40r5;

qis0,1,20r3;pis0,10r2; mis0, 1 or2;

Ry is hydrogen, C1.12 alkyl, aralkyl or R5 is (CH2);-R10 wherein z is 2 or 3 and
R is selected from cyano, hydroxyl, Cj.g alkoxy, phenoxy, C(O)C1.6 alkyl,
COCgHs, -CONR11R12, NR11COR12, SO2NR11R 2 or NR;1SO2R 2
wherein R and Ry are hydrogen, C1_g alkyl or C3_g cycloalkyl;

Rg, R7 and Rg are independently hydrogen, C1.g alkyl or C3.¢ cycloalkyl ;

_ Rg is hydrogen, Cj_g alkyl or C3.¢ cycloalkyl; and

the dotted line in sub-formula (a) indicates the Rj group is absent when the

-(CHp),1 - group is directly attached to the nitrogen of the azacycle;

or a compound of formula () wherein the CO-Y linkage is replaced by a heterocyclic

bioisostere of formula (d):




Xis ® S SO SJerr], CHerr], CHor NR wherein Ris hydrogen, (err]

alﬁkyl or CJerr] cycloalkyl; Ais a saturated or unsaturated pol ynethyl.ene.
chain of 2 - 4 carbon atons; R err] and R err] are hydrogen ! s K GREET

or CJerr] cycloal kyl; R3 is hydrogen, halo, Cerr] alkyl, C ﬁPFMdM@!i $f EF} -
cycloal kyl, amno, nitro or Cferr] al koxy; R4 is hydrogen, halo, Cerrl.sa '
alkyl, derr] cycloalkyl or CJerr] alkoxy; Yis Oor NH Z |{sj}of § v T
sub-formula (a), (b) or (c): [err] wher égﬁ ST —

#
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wherein -

the dotted circle represents one or two double bonds in any position in the 5-
membered ring; H, J and I independently represent oxygen, sulphur, nitrogen or
 carbon, provided that at least one of H, J and I is other than carbon; U represents

(d)

nitrogen or carbon;
having 5-HT4 receptor antagonist activity.

Examples of alkyl or alkyl containing groups include C1, Cp, €3, C4, Cs, Cg, C7, Cs,
Cog, C10, C11 or Cq2 branched, straight chained or cyclic alkyl, as appropriate. C1_4
alkyl groups include methyl, ethyl, #- and iso-propyl, -, iso-, sec- and ters-butyl.
Cyclic alkyl includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl
and cyclooctyl.

Aryl includes phenyl and naphthyl optionally substituted by one or more substituents
selected from halo, Cy_g alkyl and C{_g alkoxy.

Halo includes fluoro, chloro, bromo and iodo.

Suitable examples of (d) are as described for X, Y and Z in EP-A-328200 (Merck
Sharp & Dohme Ltd.), such as an oxadiazole moiety.

X is often O.

Values for A include -CHy-(CH9)~-CHj- whereinr is O, 1 or 2; -CH»-CH=CH-;
-C(CH3)=CH- or when X is CH or N, A may be -(CH3)3-CH= or -CH=CH-CH=.
Other examples of A are as described in the examples hereinafter.

R1 and R are often hydrogen or Rj and Ry are gem-dimethyl.

r is often 1.

R3 is preferably hydrogen.



66 n[err] is 1, 2, 3 or 4; n[err] is 0,1,2,3 or 4; n[err] is 2,3,4 or 5 q
is.0, 1,2 or 3; pis O, 1or 2; msO, 1or 2, Rerr] ig -hgﬂ __', Bk |
al kyl, ~aralkyl or Rerr] is (CHerr])[err]- R[err] wher | A
Rlerr] is selected fromcyano, hydroxyl, Cerr] al koxy,; ph'ermx‘y““(f(o?cﬂe r]
alkyl, COCferr]Herr], -CONRlerr]Rerr], NRerr]CORerry,} s+ b e
SOerr]NRlerr]Rerr] or NR[err]SCIerr]RLqr.r] wherein R rr] and Rerri are
Hydrogen, Clerr] alkyl or Cerr] cycloal kyl; Rerr], SerrT“’and"F? err] ar'e
independentl hydrogen r] al kyI or rr] cycloalk I; Rlerr] | S h
hydr ogen, rli]P@f‘R ybx%regewqh 0r0.and t he dott&d 1T ne |n

sub- forrrula (a) |nd| cates the R[err] group I s absent when the -(CH2)nl -
group is d|r é&ct? the nitrogen of the azacycle; or a conpound
of formula (I Y linkage is replaced by a heterocyclic

bi oi sost ere of forrrula (d):

When Z is of sub-formula (a), nl is preferably 2, 3 or 4 when the azacycle is attached
at the nitrogen atom and n! is preferably 1 when the azacycle is attached at a carbon
atom, such as the 4-position when q is 2.

When Z is of sub-formula (b), n2 is preferably such that the number of carbon atoms
between the ester or amide linkage is from 2 to 4 carbon atoms.

Suitable values forpand mincludep=m=1;p=0,m=1,p=1,m=2,p=2,
m=1.

When Z is of sub-formula (c), n3is preferably 2, 3 or 4.

Rg and Ry are preferably both alkyl, especially one of Rg and R1q is C4 or larger
alkyl.

Specific values of Z of particular interest are as follows:

20

(iid)

A~ _NVe'Bu @)
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[err] wherein the dotted circle represents one or two double bonds in any
position in the 5- nmenbered ring; H, J and | independently represent
oxygen, sul phur, nitrogen or carbon, provided that at le "ne““d’fXH‘sﬁnaﬁ
| is other than carbon; U represents nitrogen or carbon; halihguBiETY ==

receptor antagonist activity. 2. A compound accordi ng {orctarm T wher i n

Xis 0. 3. A conpound according to chal m1l or 2 V\/nerelh A b Ui 0D |

“(CHerr])[err]-. 4. A conpound accordifng to claim1, 2 of 3 wherein Rl erh]

and Rlerr] are |ndependently hydrogen or nethyl. 5. A ¢onpoiind accor di ng

toclaim1, 2, 3 or. 4 wherein yadyogen and R4 is hyc{rogen or_ h_alg.._,.,*j
(vi)

/‘Glj - (i)

The invention also provides novel compounds within formula (I) with side chains (i),
(i), (iii), (iv), (v), (vi) or (vii). In a further aspect, the piperidine ring in (i), (ii) or
(iii) may be replaced by pyrrolidinyl or azetidinyl, and/or the N-substituent in (i) or
(ii) may be replaced by C3 or larger alkyl or optionally substituted benzyl.

In an alternative aspect, the N-substituent in formula (i) or (ii) may be replaced by
(CH2)nR4 as defined in formula (I) and in relation to the specific examples of
EP-A-501322.

The pharmaceutically acceptable salts of the compounds of the formula (I) include
acid addition salts with conventional acids such as hydrochloric, hydrobromic, boric,
phosphoric, sulphuric acids and pharmaceutically acceptable organic acids such as
acetic, tartaric, maleic, citric, succinic, benzoic, ascorbic, methanesulphonic, a-keto
glutaric, a-glycerophosphoric, and glucose-1-phosphoric acids.

Examples of pharmaceutically acceptable salts include quaternary derivatives of the
compounds of formula (I) such as the compounds quaternised by compounds Rx-T
wherein Ry is Cy.¢g alkyl, phenyl-Cy.g alkyl or Cs_7 cycloalkyl, and T is a radical
corresponding to an anion of an acid. Suitable examples of Ry include methyl, ethyl
and n- and iso-propyl; and benzyl and phenethyl. Suitable examples of T include
halide such as chloride, bromide and iodide.

Examples of pharmaceutically acéeptablé salts also include internal salts such as
N-oxides.

The compounds of the formula (I), their pharmaceutically acceptable salts, (including
quaternary derivatives and N-oxides) may also form pharmaceutically acceptable
solvates, such as hydrates, which are included wherever a compound of formula (I) or
a salt thereof is herein referred to.



-67- 6. A compound according to any one of clainms 1 to 5-"vvhére_‘|“
or. NH 7. A conpound according to any one of claims 1 die Lkl e
of sub-fornmula (a) and (CH err])n[err] is attached at a c&r ol atomof the
azacycl e. 8. A conpound according to claim7 wherein Z{ig I‘g—gubsbl ‘it e@l ,
4-pi peridyl methyl . 9. A conmpound accoéding to claim8 1€, o |
N-substituent is C2 or greater alkyl, or optlonally subst it uted benzyl

It will also be realised that the (CH2),2 moiety in compounds of fi
Z is (b), may adopt an o or P or configuration with respect to the fused azabicyclic
moiety.

The compounds of formula (I) may be prepared by conventional coupling of the
indole moiety with Z. Suitable methods are as described in GB 2125398A (Sandoz
Limited), GB 1593146A and EP-A-36269 (Beecham Group p.l.c.), EP-A-429984
(Nisshin Flour Milling Co.) and EP-A-328200 (Merck Sharp & Dohme Limited).

. Reference is also made to EP-A-501322 (Glaxo Group Limited). It will be
appreciated that the (CH2)-O containing ring or R3/R4 introduction/modification
may be carried out before or after coupling.

Aza(bi)cyclic side chain intermediates are known compounds or may be prepared
according to the methods described in PCT/GB92/01519 and /01612 (SmithKline
Beecham p.l.c.).

The compounds of the present invention are 5-HT4 receptor antagonists and it is thus
believed may generally be used in the treatment or prophylaxis of gastrointestinal
disorders, cardiovascular disorders and CNS disorders.

They are of potential interest in the treatment of irritable bowel syndrome (IBS), in
particular the diarrhoea aspects of IBS, i.e., these compounds block the ability of 5-
HT to stimulate gut motility via activation of enteric neurones. In animal models of
IBS, this can be conveniently measured as a reduction of the rate of defaecation.
They are also of potential use in the treatment of urinary incontinence which is often
associated with IBS.

They may also be of potential use in other gastrointestinal disorders, such as those
associated with upper gut motility, and as antiemetics. In particular, they are of
potential use in the treatment of the nausea and gastric symptoms of gastro-
oesophageal reflux disease and dyspepsia. Antiemetic activity is determined in
known animal models of cytotoxic-agent/radiation induced emesis.

Specific cardiac 5-HT4 receptor antagonists which prevent atrial fibrillation and other
atrial arrhythmias associated with 5-HT, would also be expected to reduce occurrence
of stroke (see A.J. Kaumann 1990, Naumyn-Schmiedeberg's Arch. Pharmacol. 342,
619-622, for appropriate animal test method).
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- 68 -- 10. A conmpound according to claim 1 selected frpmhe he,\c{@!_ gndst Egl
to. E46 inclusive as defined herein and where Ais a group ",”@,www |
-CH err]-(CHerr])[err]-CH err]-, including pharmaceuti cgl ry accept@bJe !
salts thereof Rerr] R[err] r R[err] Rlerr] X Y Ef § baw 50 ‘?;H.
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s'ﬂemic eftbolism. Ekrebral erhbolism is the most common cause of ischaemic stroke
and the heart the most common source of embolic material. Of particular concern is
the frequency of embolism associated with atrial fibrillation.

Anxiolytic activity is likely to be effected via the hippocampus (Dumuis e al 1988,
Mol Pharmacol., 34, 880-887). Activity may be demonstrated in standard animal
models, the social interaction test and the X-maze test. |

Migraine sufferers often undergo si‘tuaﬁons of anxiety and emotional stress that
precede the appearance of headache (Sachs, 1985, Migraine, Pan Books, London). It

“has also been observed that during and within 48 hours of a migraine attack, cyclic

AMP levels are considerably increased in the cerebrospinal fluid (Welch et al., 1976,
Headache 16, 160-167). It is believed that a migraine, including the prodomal phase
and the associated increased levels of cyclic AMP are related to stimulation of 5-HT4
receptors, and hence that administration of a 5-HT4 antagonist is of potential benefit
in relieving a migraine attack.

The invention also provides a pharmaceutical composition comprising a
compound of formula (1), or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.

Such compositions are prepared by admixture and are usually ada;;ted for enteral such
as oral, nasal or rectal, or parenteral administration, and as such may be in the form of
tablets, capsules, oral liquid preparations, powders, granules, lozenges, reconstitutable
powders, nasal sprays, suppositories, injectable and infusable solutions or
suspensions. Sublingual or transdermal administration is also envisaged. Orally
administrable compositions are preferred, since they are more convenient for general
use.

Tablets and capsules for oral administration are usually presented in a unit dose, and
contain conventional excipients such as binding agents, fillers, diluents, tabletting
agents, lubricants, disintegrants, colourants, flavourings, and wetting agents. The
tablets may be coated according to well known methods in the art, for example with
an enteric coating.

Suitable fillers for use include cellulose, mannitol, lactose and other similar agents.
Suitable disintegrants include starch, polyvinylpolypyrrolidone and starch derivatives
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magnesium stearate. S

Suitable pharmaceutically acceptable wetting agents include sodium lauryl sulphate.
Oral liquid preparations may be in the form of, for example, aqueous or oily
suspensions, solutions, emulsions, syrups, or elixirs, or may be presented as a dry
product for reconstitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents, for
example sorbitol, syrup, methyl cellulose, gelatin, hydroxyethylcellulose,
carboxymethylcellulose, aluminium stearate gel or hydrogenated edible fats,
emulsifying agents, for example lecithin, sorbitan monooleate, or acacia; non-aqueous
vehicles (which may include edible oils), for example, almond oil, fractionated
coconut oil, oily esters such as esters of glycerine, propylene glycol, or ethyl alcohol;
preservatives, for example methyl or propyl p-hydroxybenzoate or sorbic acid, and if
desired conventional flavouring or colouring agents.

Oral liquid preparations are usually in the form of aqueous or oily suspensions,
solutions, emulsions, syrups, or elixirs or are presented as a dry product for .
reconstitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents,
emulsifying agents, non-aqueous vehicles (which may include edible oils),
preservatives, and flavouring or colouring agents.

The oral compositions may be prepafed by conventional methods of blending, filling

or tabletting. Repeated blending operations may be used to distribute the active agent
throughout those compositions employing large quantities of fillers. Such operations

are, of course, conventional in the art.
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on the vel\:wle and the concentratxon can be exther suspended or d;'ssolv arenteral
solutions are normally prepared by dissolving the compound in a vehicle and filter
sterilising before filling into a suitable vial or ampoule and sealing. Advantageously,
adjuvants such as a local anaesthetic, preservatives and buffering agents are also
dissolved in the vehicle. To enhance the stabitity, the composition can be frozen after
filling into the vial and the water removed under vacuum.

Parenteral suspensions are prepared in substantially the same manner except that the
compound is suspended in the vehicle instead of being dissolved and sterilised by
expésure of ethylene oxide before suspending in the sterile vehicle. Advantageously,
a surfactant or wetting agent is included in the composition to facilitate uniform
distribution of the compound of the invention.

The invention further provides a method of treatment of irritable bowel syndrome,
gastro-oesophagal reflux disease, dyspepsia, atrial arrhythmias and stroke, anxiety
and/or migraine in mammals, such as humans, which comprises the administration of
an effective amount of a compound of the formula (I) or a pharmaceutically
acceptable salt thereof. In particular, the method compnscs treatment of IBS or atrial
arrhythmias and stroke.

An amount effective to treat the disorders hereinbefore described depends on the
relative efficacies of the compounds of the invention, the nature and severity of the
disorder being treated and the weight of the mammal. However, a unit dose for a 70
kg adult will normally contain 0.05 to 1000 mg for example 0.5 to 500 mg, of the
compound of the invention. Unit doses may be administered once or more than once
a day, for example, 2, 3 or 4 times a day, more usually 1 to 3 times a day, that is in
the range of approximately 0.0001 to 50 mg/kg/day, more usually 0.0002 to 25

mg/kg/day.

No adverse toxicological effects are indicated within the aforementioned dosage
ranges.
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acceptable salt thereof for use as an active therapeutic substance, in particular for use

as a 5-HT4 receptor antagonist in the treatment of the disorders hereinbefore
described.

The invention also provides the use of a compound of formula (I) in the manufacture
of a medicament for use as a 5-HT4 receptor antagonist in the treatment of the
disorders hereinbefore described.

The following Examples illustrate the preparation of comf;ounds of formula (I); the
following Descriptions illustrate the preparation of intermediates.
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1. A compound of formula (I), or a pharmaceutically acceptamereo e

R, covz
+ N "
<7 X
R
1 R,
)
wherein
Xis0,S, SO, SOy, CH2, CH or NR wherein R is hydrogen, C.6 alkyl or C3.¢
cycloalkyl;

A is a saturated or unsaturated polymethylene chain of 2 - 4 carbon atoms;

Rj and R, are hydrogen, C1_g alkyl or C3.¢ cycloalkyl;

R3 is hydrogen, halo, Cy.g alkyl, C3.g cycloalkyl, amino, nitro or C1.¢ alkoxy;
Ry is hydrogen, halo, C1_g alkyl, C3.¢ cycloalkyl or C1_g alkoxy;

Y is O or NH;

Z is of sub-formula (a), (b) or (c):

(CH,),
'(CHz)n‘\{\\/,l/ RG
) RS .
(@
. (CHZ)p R,7
'(CHa)nz_E Umz)m
®
R
CH)s —N°
2 \RQ
(c)

wherein



E46 H___  H—1T—H" H N NH (i) wherein_the

vari abl es are defgi [err] (11) [err] - AQ[@;_F»{ RE, ‘rr}fa»s,r“
-(CH[err])[err]TM““W“‘“W‘\H‘“BZ - benzyl [err] - ARerr]R& Aﬁ]"@
- CH=CH CH= = ¢ tppm -5 47piperidylmethyl [err] - AR[éhrrI R[err]
-C(CH err])=CH aEt - am noethyl [g§r] - AR[err] R err] Ms;@Hz
AR[err]Rerr] is -C(CHerr])=CHC(CHerr])= 11. e s
N-[(1-[err]Butyl -4-piperidyl)nethyl]-3,4-di hydro-2H1]1, 3]o><a2|no[3 2 a]lndo
| e- nlis1,2,30r4;n2is0,1,2,30r4;n3is 2,3, 4 or 5; . -

qis0,1,20r3;pis0,10r2;mis 0, 1 or2;

Rj is hydrogen, Cj_12 alkyl, aralkyl or Ry is (CH3),-R1g whereinzis 2 or 3 and R1q
is selected from cyano, hydroxyl, Cj.¢ alkoxy, phenoxy, C(O)C).g alkyl,
COCgHs, -CONR]1R12, NR11COR 2, SO2NR|1R12 or NR]1SO2R 9
wherein Ry 1 and Ry are hydrogen, Cy_g alkyl or C3_g cycloalkyl;

Rg, R7 and Rg are independently hydrogen, C1.g alkyl or C3.g cycloalkyl ;

Rg is hydrogen, C1_g alkyl or C3_g cycloalkyl; and

the dotted line in sub-formula (a) indicates the R group is absent when the

-(CH2)q1 - group is directly attached to the nitrogen of the azacycle;

or a compound of formula (I) wherein the CO-Y linkage is replaced by a heterocyclic

" bioisostere of formula (d):

| ,
i «
I

l
; wherein

{ the dotted circle represents one or two double bonds in any position in the 5-

|

{ membered ring; H, J and I independently represent oxygen, sulphur, nitrogen or

: carbon, provided that at least one of H, J and I is other than carbon; U represents

1nitrogen or carbon;

having 5-HT4 receptor antagonist activity.

2. A compound according to claim 1 wherein X is O.
3. A compound according to claim 1 or 2 wherein A is -(CH2)3-.
4. A compound according to claim 1, 2 or 3 wherein Ry and Rj are

independently hydrogen or methyl.

5. A compound according to claim 1, 2, 3 or 4 wherein Ry is hydrogen and
R4 is hydrogen or halo.

| PPy
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17. The ussubrferomudd () a0d(CH),Mnisl Stached axsaecadmnalttﬁnlelﬂlwaz}cy&lﬁ agoni st in
the treatnment or prophylaxis of gastrointestinal disorders, cardiovascul ar

di sorders ang CNS 4 compound according to claim 7 wherein Z is N-substituted
4-piperidylmethyl.

-

9. A compound according to claim 8 wherein the N-substituent is C; or greater
alkyl, or optionally substituted benzyl.
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including pharmaceutically acceptable salts thereof
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A compound according to claim 1 selected from the comp
inclusive as defined herein and where A is a group of formula -CHy-(CH2)-CH2-,
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wherein the variables are defined as follows:-

/;\CN Bu ®
N0
(ii)

(iid)

L0
(vi)



T -

A - ARjRj is (CHp)p-CH= Bz - benzyl
' T - ARjRp is -CH=CH-CH= " ppm - 4-piperidylmethyl
n - ARjRj is -C(CH3)=CH- aEt - aminoethyl

® - ARjR5 is -CH=CH-
A - ARyRy is -C(CH3)=CH-C(CH3)=

11. N-[(i-nButy1-4-piperidyl)methyl]-3,4-dihydro-2H-[ 1,3]oxazino[3,2-a)indole-
10-carboxamide or a pharmaceutically acceptable salt thereof.

12.  N-[(1-DButyl-4-piperidyl)methyl]-3,4-dihydro-2H-[1,3]oxazino[3,2-a}indole-
l 10-carboxamide hydrochloride.

13. A procesé for prepziring the ester or amide compounds according to claim 6,
which comprises reacting an appropriate indole 10-carboxylic acid derivative with an
appropriate alcohol or amine.

14. A pharmaceutical composition comprising a compound according to any one
of claims 1 to 12, and a pharmaceutically acceptable carrier.

15. A compound according to claim 1 for use as an active therapeutic substance.

16.  The use of a compound according to claim 1 in the manufacture of a
medicament for use as a 5-HT4 receptor antagonist.

17.  The use according to claim 16 for use as a 5-HT4 antagonist in the treatment

or prophylaxis of gastrointestinal disorders, cardiovascular disorders and CNS
disorders.
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This inyenton refates to novel compounds having pharmacological acdvity, to 2
pracessifor their preparation and to their use as pharmaceuticals.

EP-A-$29984 (Nisshin Flour Milling Co., Ltd.) describes indole derivatives having S-
HT3 receptor antagonist acaviry.

European Journal of Pharmacology 146 (1988), 187-188, and Naunyn-
Schmiedeberg's Arch. Pharmacol. (1989) 340:403-410, describe a non classical 3-
hydroxywyptamine receptor, now designated the 5-HT 4 receptor, and that ICS 205-
930, which is also a 5-HT'3 receptor antagouist, acts as an antagonist at this receptor.

WO 91/16045 (SmithKline and French Laboratories Limited) describes the use of
cardiac 5-HT4 receptor antagonists in the treanment of amrial arrhythmias and stroke.

EP-A-501322 (Glaxo Group Limited) describes indole derivadves having 5-HT4
antagoaist acdviry. '

A class of novel, stucturally distinct compounds has now bcen'discoycrcd. which
compounds are indole derivatives 1,2-disubstituted by alkyleneoxy, with an azacyclic,

fused azabicyclic or aminoalky! moiety. These compounds have 5-HT4 receptor
antagonist activity.

Accordingly, the present invention provides a compound of formula (), or a
pharmaceutically acceptable salt thereof:

Re  CoOv-z

(D

wherein
Xis 0, S, SO, SO, CHjy, CH or NR wherein R is hydrogen, Cy.4 alkyl or C3_¢4
cycloalkyl;

A is a saturated or unsaturated polymethylene chain of 2 - 4 carbon atoms;
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and their use as pharmaceuticals in the treatment of gastrointestinal
discrders, cardiavascular disorders and CNS disorders.



