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PYRROLOINDOLES, PYRIDOINDOLES AND AZEPINOINDOLES
AS 5-HT2C AGONISTS

The present invention relates to pyrroloindole, pyridoindole and azepinoindole
derivatives:, to processes and intermediates for their preparation, to pharmaceutical
compositions containing them and to their medicinal use. The active compounds of the

present invention are useful in treating obesity and other disorders.

It has been recognised that obesity is a disease process influenced by
environmental factors in which the traditional weight loss methods of dieting and
exercise need to be supplemented by therapeutic products (S. Parker, “Obesity: Trends

and Treatments”, Scrip Reports, PTB Publications Ltd, 1996).

Whether someone is classified as overweight or obese is generally determined
on the basis of their body mass index (BMI) which is calculated by dividing body -
weight (kg) by height squared (m?). Thus, the units of BMI are kg/m? and it is possible
to calculate the BMI range associated with minimum mortality in each decade of life.
Overweight is defined as a BMI in the range 25-30 kg/m?, and obesity as a BMI greater
than 30 kg/m®, There are problems with this definition in that it does not take into
account the proportion of body mass that is muscle in relation to fat (adipose tissue). To
account for this, obesity can also be defined on the basis of body fat content: greater
than 25% and 30% in males and females, respectively.

As the BMI increases there is an increased risk of death from a variety of causes
that is independent of other risk factors. The most common diseases with obesity are
cardiovascular disease (particularly hypertension), diabetes (obesity aggravates the
development of diabetes), gall bladder disease (particularly cancer) and diseases of
reproduction. Research has shown that even a modest reduction in body weight can
correspond to a significant reduction in the risk of developing coronary heart disease.

Compounds marketed as anti-obesity agents include Orlistat (Reductil”) and
Sibutramine. Orlistat (a lipase inhibitor) inhibits fat absorption directly and tends to
produce a high incidence of unpleasant (though relatively harmiess) side-effects such as
dianhoea. Sibutramine (a mixed 5-HT/noradrenaline reuptake inhibitor) can increase
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~ decreased food intake in female volunteers _(A.E_.S. _Walsh et al., Psychopharmacol.,
© 1994, 116, 120-122) and decreased the appetite and body weight of obese male and
_ female subjects during subchronic treatment for a 14 day penod (P.A. Sargeant et al., .
 Psychopharmacol., 1997, 133, 309-312). The anorectic action of mCPP is absent in 5-
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blood pressure and heart rate in some patients. The éeroto_nin releaéex/reup_take
inhibitors fenfluramine (Pondimin®) and dexfenfiuramine (Redux™) have been
reported to decrease food intake and body weight over a prolonged period (greater than
6 months). However, both products were withdrawn after reports of preliminary
evidence of heart valve abnormalities associated with their use. There is therefore a

need for the development o_f_ a safer anti-obesity agent. -

The non-selective S5-HTyc receptor  agonists/partial  agonists m-
chlorophenylpiperazine _(r_nCPP) and tﬁ-ﬂuoromethylphmyl_piperazinq (TFMPP) have
been shown to reduce food intake in rats (G.A. Kemmett and G. Curzon,
Psychopharmacol., 1988, 96, 93-100; G.A. Kennett, C.T. Dourish and G. Curzon, Eur.
J. Pharmacol., 1987, 141, 429-435) and to _accelerate the apj:earance of the_ behavioural
satiety sequence (S.J. Kitche_ner and C.T. Dourish, Psychopharmacol., 1994, 113, 369-
377). Recent findings from studies with mCPP in normal human volunteers and obese

subjects have also shown decreases in food intake. Thus, a single dose of mCPP

HT),c receptor. knockout mutant mice (L.H. Teqott et dl., Nature, 1995, 374, 542-546)
and is antagonised by the 5-HT;c receptor antagonist SB-242084 in rats (G.A. Kennett
et al., Neuropharmacol., 1997, 36, 609-620). It seems ﬂleréfore that mCPP decreases
food intake via an agonist action at the 5-HT¢ receptor.

Other compounds which __have been proposed as 5-HTc receptor agonists for use
in the treatmeﬁt of obesity inblude the substitated _l-amindethyl indoles disclosed in EP- |
A-0655440. CA-2132887 and CA—2153937 disclose. that tricyclic l-aminoeﬂ1ylpynple
deriirat_iﬁes and tricyclic 1-aminoethyl pyrazole derivatives bind to S-HT;,C receptors and
may be used in the treatment of obesity. WO-A-98/3 0548 disclosés arninoalkylindézole
compounds as 5-HT,c agonists for the treatment of CNS diseases and appetite
regulation  disorders. 2—(2,37Dihydto-lH-py;rold[1,_2-a]indol-9-yl)ethylamine is
disclosed in J.Med. Chem., 1965, 8, 700. The preparation of pyrido[1,2-alindoles for the
treatment of cerebrovascular disorders is disclosed in EP~A-0252643 and EP-A-
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0167901. The preparation of 10-[(acylamino)ethyljtetrahydropyrido[1,2-alindoles as
anti-ischemic agents is disclosed in EP-A-0279125.

It is an object of this invention to provide selective, directly acting SHT,
receptor ligands for use in therapy and particularly for use as anti-obesity agents. Itis a

further object of this invention to provide directly acting ligands selective for 5-HT:pn

and/or 5-HT,c receptors, for use in therapy and particularly for use as anti-obesity
agents. It is a further object of this invention to provide selective, directly acting 5-
HT;c receptor ligands, preferably 5-HTuc receptor agonists, for use in therapy and
particularly for use as anti-obesity agents. '

According to the present invention there is provided a chemical compound of
formula (J):

RI
“N—R,

R‘

R, R,

' A\
N

R¢ ),

R,

wherein:

nisl,2or3;

R, and R; are independently selected from hydrogen and alkyl;

R3j is alkyl;

R4 to Ry are independently selected from hydrogen, halogen, hydroxy, alkyl, aryl,
alkoxy, aryloxy, alkylthio, arylthio, alkylsnlfoxyl, alkylsulfonyl, arylsulfoxyl,
arylsulfonyl, amino, monoalkylamino, dialkylamino, nitro, cyano, carboxaldehyde,
alkylcarbonyl, “arylcarbonyl, axhinocarbonyl, monoalkylaminocarbonyl,
dialkylaminocarbonyl, alkoxycarbonylamino, aminocarbonyloxy,
monoalkylaminocarbonyloxy, dialkylaminocarbonyloxy,
monoalkylaminocarbonylamino and dialkylaminocarbonylamino, or Rs and R together
form a carbocyclic or heterocyclic ring,
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and pharmaceutically acceptable salts and prodrugs thereof.

As used herein, the term "alkyl" means a branched .or unbranched, cyclic or
acyclic, saturated or unsaturated (e.g.. alkenyl or alkynyl) hydrocarbyl radical. Where

, cychc, the alkyl group is preferably Cs to Cy,, more preferably Cs to Cio, more preferably

Cs, Cs or C;. Where acyclic, the alkyl group is preferably C, to Cio, more preferably C, to
Cs, more preferably _mgthyl, ethyl, propyl. (n-propyl or 1sopropy1) or butyl (n-butyl,
isobixtyl or tertiary-butyl), more preferably methyl.

- Asused herem, the term “lower a]kyl” means. meﬂay], ethyl, propyl (n-propyl or
isopropyl) or butyl (n-butyl isobuty] or tertiary-butyl).

"As used herein, the term "aryl" means an aromatic group, such as phenyl or

o naphthyl, ora heteroaromatic group containing one or more, preferably one, heteratom,
15 .

h as pyndyl, pyrrolyl furanyl and thlenyl

- The a_lkyl and aryI grouj)s ﬁzay be substiﬁxt_é'_d or unsubstituted. Where substituted, |
there will generally be 1 to 3 substituents present, preferably 1 substituent. Substituents

may include: -

carbon-containing groups such as

alkyl,
aryl,
arylalkyl (e.g. substituted and unsubstituted phenyl, substituted
and unsubstituted benzyl);
halogen atoms and halogeh-containing groups such as
haloalkyl ~ (e.g. tﬁﬂuoromethyl);

. oxygen-containing groups such as

alcohols (e.'g. hydroxy, hydroxyalkyl, aryl(hydx_‘bxy)a]kyl),
_ ethers ~ (e.. alkoxy, aryloxy, alkoxyalkyl, aryloxyalkyl),
aldehydes  (e.g. éarboxaldehyde), | |
‘ketones  (e.g. alkylcarbonyl, alkylcarbonylalkyl,
arylcarbonyl, arylalkylcarbonyl,
arylcarbonylalkyl),
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(e.g. carboxy, carboxyalkyl),

acid derivatives such as esters

amides

carbamates

and ureas

nitrogen-containing groups such as

amines
azides,
nitriles
nitro;
sulfur-containing groups such as

(e.g. alkoxycarbonyl, alkoxycarbonylalkyl,
alkylcarbonyloxy, alkylcarbonyloxyalkyl),

(eg. anﬁnocarbonyl, mono- or di-
alkylaminocarbonyl, aminocarbonylalkyl, mono-
or di-alkylaminocarbonylalkyl,
arylaminocarbonyl),

(e.g: alkoxycarbonylamino,
aryloxycarbonylamino, aminocarbonyloxy, mono-
or di-alkylaminocarbonyloxy,
arylaminocarbonyloxy)

(e.g. mono- or di-alkylaminocarbonylamino or

arylaminocarbonylamino);

(e.g. amino, mono- or di-alkylamino, aminoalkyl,
mono- or di-alkylaminoalkyl),

(e.g. cyano, cyanoalkyl),

thiols, thioethers, sulfoxides and sulfones

(e.g. alkylthio, alkylsulfinyl, alkylsulfonyl,
alkylthioalkyl, alkylsulfinylalkyl,
alkylsulfonylalkyl, arylthio, arylsulfinyl,
arylsulfonyl, arylthioalkyl, arylsulfinylalkyl,
arylsulfonylalkyl);

and heterocyclic groups containing one or more, preferably one, heteroatom,

(e.g. thienyl, furanyl, pyrrolyl, imidazolyl,
pyrazolyl, thiazolyl, isothiazolyl, oxazolyl,
oxadiazolyl, thiadiazolyl, aziridinyl, azetidinyl,
pyrrolidinyl, pyrrolinyl, imidazolidinyl,
imidazolinyl, pyrazolidinyl, tetrahydrofurany,
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pyranyl, pyronyl, pyridyl, pyrazinyl, pyridazinyl,
piperidyl, hexahydroazepiny), piperazinyl,
morpholinyl, thianaphthyl, benzofaranyl,
isobenzofuranyl, indolyl, oxyindolyl, isoindolyl,
indazolyl, indolinyl, 7—,az§_indolyl, benzopyranyl,
coumarinyl, isocournarinyl, quinolinyl,
isoquinolinyl, naphthridinyl, cinnoliny],
quinazolinyl, pyridopyridyl, benzoxazinyl,
quinoxalinyl, chromenyl, chromanyl,
isochromanyl, phthalazinyl and carbolinyl).

As used herein, the term "alkoxy” means alkyl-O- and "alkoyl” means alkyl-

- . CO-. Alkoxy substituent groups or alkoxy-containing substituent groups may be
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: . substituted by one or more alkyl groups.
15: -

- As used herein, the term "halogen" means a fluorine, chlorine, bromine or iodine

radical, preferably a fluorine, chlorine or bromine radical.

As-used herein the term “prodrug” means any pharmaceutically acceptable prodrug

.of the compound of formula (J).

As used herein, the term "'phannaceutically acé'ept&ble salt” means any
phaxmaceutlcally acceptable salt of the compound of formula (I). Salts may be prepared
from pharmaceutlca]ly acceptable non-tox:c acids and bases including morgamc and
organic acids and bases. ‘Such acids mclude acetic, benzmesulfomc, benzoic,
camphorsulfomc citric, ethenesulfomc, dichloroacetic, formic, fumaric, gluconic,
glutamic, hippuric, hydrobromlc, hydrochlonc, lsethlomc, lactic, maleic, malic, mandelic,
methanesulfonic, mucic, nitric, oxalic, panioic, péntothenic, phosphoric, succinic, sulfuric,
tartaric, oxalic, p-toluéneéuifomc and the like. Particularly preferred are fumaric,
hydrochioric, hydrobromic, phosphoric, succinic, sulfuric and methanesulfonic acids.
Acceptable base salts include alkali metal (e.g. sodium, potassium), alkaline earth metal
(e.g. calcium, magnesium) and aluminium salts,
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In a preferred embodlment the compounds of formula (I) are selected from

compounds in whichn is 1.7

Preferably, the compounds of formula (I) are selected from compounds in which
R, is the same as Ra. Preferably, R; and R; are both hydrogen. In an embodiment of the
invention, R, is hydrogen and R, is alkyl (preferably lower alkyl and more preferably
methyl) optionally substituted by an aryl (preferably a substituted or unsubstituted phenyl
or thienyl group) or by a cycloalkyl group (preferably saturated and preferably selected
from a C, C4, Cs, C¢ and C; cycloalkyl group).

Preferably, the compounds of formula (I) are selected from compounds in which
R3 is lower alkyl, preferably methyl or ethyl, preferably methyl. The carbon atom to which
R3 is bound is an asymmetric carbon atom. It is preferred that this asymmetric carbon
atom is in the '(.S')-conﬁguration, wherein the stereochemical assignment is defined with
respect to a compound wherein R3 is an unsubstituted alkyl group.

R4 to Ry are independently selected from hydrogen, halogen, hydroxy, alkyl
(including cycloalkyl, halo-alkyl (such as trifluoromethyl) and arylalkyl), aryl, alkoxy
(including arylalkoxy), aryloxy, alkylthio, arylthio, alkylsulfoxyl, alkylsulfonyl,
arylsulfoxyl, arylsulfonyl, amino, monoalkylamino, dialkylamino, nitro, cyano,
carboxaldehyde, alkylcarbonyl, arylcarbonyl, aminocarbonyl, monoalkylaminocarbonyl, .
dialkylaminocarbonyl, alkoxycarbonylamino, aminocarbonyloxy,
monoalkylaminocarbonyloxy, - dialkylaminocarbonyloxy,
monoalkylaminocarbonylamino and dialkylaminocarbonylamino, or Rs and Rg together
form a carbocyclic or heterocyclic ring.

In an embodiment of the invention, R4 to R, are independently selected from
hydrogen, halogen, hydroxy, alkyl (including cycloalkyl, halo-alkyl (such as
triflucromethyl) and arylalkyl), aryl, alkoxy (including arylalkoxy), aryloxy, alkylthio,
alkylsulfoxyl and alkylsulfonyl.

It is preferred that Ry is selected from hydrogen and halogen, preferably hydrogen.
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It is preferred that Rs is selected from a substituent group other than hydrogen, and
preferably from halogen, alkyl, alkoxy, alkylthio, alkylsulfonyl, monoalkylamino and
dialkylamino, and more prcferably_ﬁ'om halogen (preferably_iﬂﬁoro, chloro and bromo),
alkyl (preferably lower alkyl and preferably trifluoromethyl), alkoxy (preferably lower
alkoxy) and alkylthio (preferably lower alkylthio). -

It is preferred that R is selected from halogen (preferably fluoro and chloro) and
hydrogen. In an -embodiment of the invention, R¢ is a sﬁbsﬁtuent group other than

“hydrogen.

It is preferred that R; is hydrogen.

- In an embodiment of the invention, two or three of R4, Rs, Rs and Ry, preferably
two or three of R4, R and Ry, and preferably at least R4 and Ry, are hydrogen.

In an embodiment of the invention, Rs and Rg may together form a carbocyclic or
heterocyclic ring, preferablj-d heterocyclic ring. The ring may be a 4, 5, 6 or 7-membered
ring, preferably a 5- or 6;m§mbered ring, and preferably a 5-membered ring. The ring may
be aliphatic or ammaﬁc,-preferably;aliphaﬁc. . Where hcterocyclic,- the ring may contain 1,
2 or 3 heteroatoms, prefqt_'ably 1 or 2 heteroatoms. The heteroatoms may be selected from
O, S or N. The ring may be substituted or unsubstituted as defined above for “alkyl”
groups and “aryl” groﬁjis._ - In a preferred embodiment, R; and R¢ together form a
methylenedioxy group which forms a ring with the adjacent-.cal-'bon atoms of the phenyl
group to which it is bound. As used herein, the term “carbocyclic ring” means a ring in
which each of the ring atoms are carbon atoms.

In a preferred embodiment, the compounds of formula (I) are selected from 1-(7-
chloro-2,3-dihydro—lH—pyrrolo[1,2-a]indol-9-yl)-2.-propylatr:1ine_, 1-(6,7-diﬂu01_'o-2,3-;
dihydro-1H-pyrrolo[1,2-aJindol-9-yl)-2-propylamine, - 1+(7-bromo-2,3-dihydro-1H-.
pyrrolo[1,2-glindol-9-yl)-2-propylamine, 1-(7-memoxy-i,3:dihydro-1H-pmolo[1,27
a)indo}-9-yl)-2-propylamine and 1-(7-methylthio-2,3-dihydro-1H-pyrrolo[1,2-a]indol-
9-yl)-2-propylamine, and particularly the (S)-enantiomers thereof. ~Where the
compounds of formula (I) are in salt form, the famarate salts are preferred.
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. The compounds 6f the invention may contain one &t thore asymmetric carbon
atoms, so that the compounds can exist in different sterecisomeric forms. The
compounds can be, for example, racemates or optically active forms. The optically

active forms can be obtained by resolution of the racemates or by asymmetric synthesis.

In a preferred embodiment of the invention, a compound of formula (I) is in the
form of its (§)-enantiomer, substantially free of its (R)-enantiomer. As used herein, the
term “substantially free of its (R)-enantiomer” means that a composition comprising a
compound of formula (I) contains a greater proportion of the (S)-enantiomer of the
compound of formula (I) in relation to the (R)-enantiomer of the compound of formula
(@). In a preferred embodiment of the present invention, the term “substantially free of
its (R)-enantiomer”, as used herein, means that the composition contains at least 90 %
by weight of the (S5)-enantiomer and 10 % by weight or less of the (R)-enantiomer. Ina
further preferred embodiment, the term “substantially free of its (R)-enantiomer” means
that the composition contains at least 99 % by weight of the (S)-enantiomer and 1 % or -
less of the (R)-enantiomer. In another preferred embodiment, the term “substantially
free of its (R)-enantiomer” means that the composition contains 100 % by weight of the’
(S)-enantiomer. The above percentages are based on the total amount of a compound of

formula (I) present in the composition.

According to a further aspect of the invention, there is provided a compound of
formula (I) for use in therapy.

The compounds of formula (I) may be used in the treatment (including
prophylactic treatment) of disorders associated with 5-HT, receptor function. The
compounds may act as receptor agonists or antagonists. Preferably, the compounds may
be used in the treatment (including prophylactic treatment) of disorders associated with
5-HT3g and/or 5-HT>c receptor function. Preferably, the compounds may be used in the
treatment (including prophylactic treatment) of disorders where a 5-HT,c receptor
agonist is required.
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The compounds of formula (I) may be used in the treatment or prevention of
central nervous disorders such as depression, atypical depression, bipolar disorders,
anxiety disorders, obsessive-compulsive disorders, social phobias or panic states, sleep
disorders, sexual dysfunction, psychoses, schizophrenia, migraine and other conditions
associated with cephalic - pam or- other pain, raised inﬁéaéﬁd pressure, epilepsy,
personality disorders, age-related behavioural disordefs, behavioural disorders
associated with dementia,” organic mental disorders, mental disorders in childhood,
aggressivity, age-related memory disorders, chronic fatigue syndrome, drug and alcohol
addiction, obesity, bulimia, anorexia nervosa or premenstrual tension; damage of the
central nervous system such as by trauma, stroke, neurodegenerative diseases or toxic or
infective CNS diseases such as encephalitis or meningitis; cardiovascular disorders such
as thrombosis; gastrointestinal diéorders such as dysfunction’ of gastrointestinal motility;

diabetes insipidus; and sleep apnea.

According to a further aspect of the invention, there is provided use of a
compound of formula (I) in the manufacture of a medicament for the treatment
(including prophylaxis) of the above-mentioned disorders. In a preferred embodiment,
there is provided use of a compound of formula (I) in the manufacture of a medicament -
for the treatment (including prophyléxis) of abesity.

According to a further aspect of the invention, there is provided a method of
treatment (including prophylaxis) of a disorder selected from the group consisting of the
above-mentioned disorders comprising administering to ‘a patient in need of such
treatment an effective dose of a compound of formula (I). In a preferred embodiment,
there is provided a method of treatment (including prophylaxis) of obesity.

According to a further aspect of the invention, there is provided a
pharmaceutical composition comprising a compound of formula (I) in combination with
a pharmaceutically acceptable carrier or excipient and a method of making such a
composition comprising combining a compound of formula (T) with a pharmaceutically

acceptable carrier or excipient.
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According to a further aspect of the invention, there is provided a method of
preparing a compound of formula (I).

Compounds of the invention may be prepared according to Reaction Scheme 1

5 below. R; to Ry are as previously defined. The aldehyde (II[) may be prepared by

reaction of indole (I) with for example, phosphorus oxychloride in dimethylformamide.

The chioride (IV) can be formed from the aldehyde (III) by reaction with a suitable

bromo-chloro-alkane, jodo-chloro-alkane or chloro-alkane-sulfonate in the presence of a

base such as potassium hydroxide in a solvent éuch as dimethyl sulfoxide. Formation of

10  the iodide (V) may be achieved by reaction of the chloride (TV) with an iodide salt such

as sodium iodide in a solvent such as acetonitrile. The aldehyde (VI) mé}f be formed by

reaction of the iodide (V) with a trialkyltin hydride in the presence of a reagent such as

1,1°-azobis(cyclohexanecarbonitrile) or azobisisobutyronitrile in a solvent such as

toluene. " The nitroalkene (VII) may be obtained by reaction of the aldehyde (VI) with a

15 nitroalkane. Compounds of formula (I) can be formed in the reaction of the nitroalkene
(VII) with a reducing agent such as lithium aluminium hydride in an ethereal solvent.

Reaction Scheme 1

R,
a
_0
) (R~
R{ )
R7 .
(VD

20
The compounds of formula (I) (Ry and/or R, = alkyl) may be prepared from
compounds of formula () R: = R, = H) by standard methods such as reductive
alkylation with an appropriate aldehyde or ketone in the presence of a reducing agent
such as sodium triacetoxyborohydride, formic acid or sodiuzﬁ cyanoborohydride.
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If, in any of the processes mentioned herein, the substituent group Ry, Rs, Rs or
Ry is other than the one required, the substituent group may be converted to the desired
substituent by known methods. The substituents. R4, Rs, R¢ or Ry may also need
protecting against the conditions under which the reaction is carried out. In such a case,

the protecting group may be removed after the reaction has been completed.

The processes described above may be carried.out to give a compound of the
invention in the form of a free base or as an acid addition salt. If the. compound of the
invention is obtained as an acid addition salt, the free base can be obtained by basifying

" a solution of the acid addii_:ion salt. Conversely, if the product of the process is a free

base, an acid addition salt, particularly a pharmaceutically a_ceeptable acid addition salt,

" may be obtained by dissolving the free base in a suitable organic solvent and treating

‘the solution with an acid, in accordance with conventional procedures for preparing acid

addition salts from basic compounds.

The compositions of the present invention may be formulated in a conventional

“thanner using one or more pharmaceutically acceptable carriers. Thus, the active =
" compounds of the invention may be formulated for oral, buccal, intranasal, parenteral
20 -
- or in a form suitable for administration by inhalation or insuffiation.

(e.g., intravenous, intramuscular or subcutaneous) transdermal or rectal administration

For oral admlnistl'atien, the pharmaceutical compositions may take the form of,
for example, tablets or capsules prepared by conventional means with pharmaceutically
acceptable . excipients such as binding agents (e.g. pregelatinised maize starch,
polyvinylpyrrolidone or hydroxypropylmethylcellulose); fillers (e.g. lactose,

microcrystalline cellulose or calcium phosphate); lubricants (e g. magnesium stearate,

talc or silica); disintegrants (e.g. potato starch or sodium starch glycollate); or wetting

agents (e.g. ‘sodium lauryl sulfate). The tablets may be coated by methods well known
in the art. quuld preparatlons for oral administration may take the form of, for
example, solutxons syrups or suspensions, or they may be presented as a dry product for
constitution with water or other suitable vehicle before use. Such liquid preparations
may be prepared by conventlonal means with pharmaceutxcally acceptable additives
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such as suspehding agents (e.g. sorbitol syrup, methyl cellulose or hydrogenated edible
fats); emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles (e.g. almond
oil, oily esters or ethyl alcohol); and preservatives (e.g. methyl or propyl p-

hydroxybenzoates or sorbic acid).

For buccal administration the composition may take the form of tablets or

lozenges formulated in conventional manner.

The active compounds of the invention may be formulated for parenteral
administration by injection, including using conventional catheterization techniques or
infusion. Formulations for injection may be presented in unit dosage form e.g. in
ampoules or in multi-dose containers, with an added preservative. The compositions
may take such forms as suspensions, solutions or emulsions in oily or aqueous vehicles,
and may contain formulating agents such as suspending, stabilizing and/or dispersing
agents.

Alternatively, the active ingredient may be in powder form for reconstitution

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

The active compounds of the invention may also be formulated in rectal
compositions such as suppositories or retention enemas, e.g., containing conventional

suppository bases such as cocoa butter or other glycerides.

For intranasal administration or administration by inhalation, the active
compounds of the invention are conveniently delivered in the form of a solution or
suspension from a pump spray container that is squeezed or pumped by the patient or as
an aerosol spray presentation from a pressurized container or a nebulizer, with the use
of a suitable propellant, e.g. dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a
pressurized aerosol, the dosage unit may be determined by providing a valve to deliver a
metered amount. The pressurized container or nebulizer may contain a solution or

suspension of the active compound. Capsules and cartridges (made, for example, from
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gelatin) for use in an inhaler or insufflator may be formulated containing a powder mix

of a compound of the invention and a suitable powder base such as lactose or starch.

A proposed dose of the active compounds of the invention for oral, parenteral or
buccal administration to the average adult human for the treatment of the conditions
referred to above (e.g:, obesity) is 0.1 to 500 mg of the active ingredient per unit dose
which could be administered, for example, 1 to 4 times per day.

The invention will now be deséﬁbed in detail with reference to the following

examples. It will be appreciated that the invention is described by way of example only

" and modification of detail may be made without departing from the scope of the

invention.

Aséay Procedures

1. Binding to serotonin receptors _
The binding of compounds of formula (I) to serotonin receptors was determined
in vitro by standard methods. The preparations were investigated in accordance with

the assays given hereinafter.

Method (a): For the binding to the 5-HT:c receptor the 5-HT>c receptors
were radiolabeled with [*H]-5-HT. The affinity of the compounds for 5-HTc receptors
in.a CHO cell line was determined according to the procedure of D. Hoyer, G. Engel
and H.0. Kalkman, European J. Pharmacol., 1985, 118, 13-23.

Method (b): For the binding to the 5-HTzp receptor the 5-HT;p receptors were
radiolabeled with [PH]-5-HT. - The affinity of the compounds for human 5-HTz
receptors in a CHO cell line was determined according to the procedure of K. Schmuck, -
C. Ullmer, P. Engels and H. Lubbert, FEBS Lett., 1994, 342, 85-90.
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Method (c): For the binding to the 5-HT,4 receptor the 5-HT2, receptors were
radiolabeled with [*T}-DOL The affinity of the compounds for 5-HT;, receptors in a
CHO cell line was determined according to the procedure of D. J. McKenna and S. J.
Peroutka, J. Neurosci., 1989, 9, 3482-90.

The thus determined activity of compounds of formula (I) is shown in Table 1. -

Table 1

Compound K (2C)sM - Ky(2B)nM K (2A) nM:
Example 1 110 229 457
Example 2 97 102 257
Example 3 118 220 151
Example 5 81 122 448
Example 11 84 115 316

2. Functional activity

The functional activity of compounds of formula (I) was assayed using a
Fluorimetric Imaging Plate reader (FLIPR). CHO cells expressing the human 5-HT,c or
human 5-HT24 receptors were counted and plated into standard 96 well microtitre plates
on the day before testing to give a confluent monolayer. The cells were then dye loaded
with the calcium sensitive dye, Fluo-3-AM. Unincorporated dye was removed using an
automated cell washer to leave a total volume of 100 puL/well of assay buffer (Hanks
balanced salt solution containing 20 mM Hepes and 2.5 mM probenecid). The drug
(dissolved in 50 pL of the assay buffer) was added at a rate of 70 uL/sec to each well of
the FLIPR 96 well plate during fluorescence measurements. The measurements were
taken at 1 sec intervals and the maximum fluorescent signal was measured (approx 10-
15 secs after drug addition) and compared with the response produced by 10 pM 5-HT
(defined as 100%) to which it was expressed as a percentage response (relative
efficacy). Dose response curves were coﬁstructed using Graphpad Prism (Graph
Software Inc,). | | | |

The thus determined activity of compounds of formula (I) is shown in Table 2.
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Table 2 _ AR
Compound - TH5HT;, o ~ - h5-HTxc
ECs (mM) Relative Efficacy (%) ECso (nM) - Relative Efficacy (%)

Example 1 3236 : 33 9% : 68 -
Example 2 >1000 12 147 38

- Example 3 636 22 - 32 - 63
Example 5 4020 33 94 69
Example6  >10000 - 348 56

- Example 7 2620 _ 37 - 227 - 59
Example 8 921 - 36 33 - 58
Example 9 792 40 7 - 81

“Example 11  >10000 - 8 80

3. In Vivo Efficacy : _ |
The in vivo efficacy of 5-HTxc agonists was assessed by the ability of the
compounds to induce three specific behaviours (SHT2c Syndrome) in rats.

The 5-HT» syndrome is a rapid scr_éening method to assess the ir vivo efficacy of
5-HT,. agonists through their ability to induce three specific behaviours m rats. The
animals were dosed with either a positive control (mCPP), test compound or vehicle,
either sub-cutaneously or p.o.. The animals were o_bserved' on an open bench, typically

" 30, 60 and 180 minutes after dosing and the degree of syndrome was assessed over a

two minute period on a scale of 0-3 depending on the presence and severity of splayed
limbs, hunched posture and retro—pul§ioﬁ, the three specific behavioui's which constitute
the syridrome. Data were analysed using Kruskal-Wallis Analysis of Variance followed
with appropriate post-hoc tests. All statistical analysis wer_é conducted using Excel
version 7.0 (Microsoft Corp.) and Statistica version 5.0 (Statsoft, Inc.). .

The thus determined activity of Example 3 indicates that after a dose of 20 mg/kg
s.c. the compound maintains significant pharmacological efficacy for at least 180

mimites.
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Svnthetic Examples

Example 1: (RS)-1-(7-Chloro-2,3-dihydro-1H-pyrrolo[1,2-alindo}-9-yl)-2-propylamine
hydrochloride : '

o] . NH,

5-Chloroindole-3-carboxaldehyde

To stirred dimethylformamide (20 mL) at 0 °C was added dropwise phosphorus
oxychloride (4.6 mL, 49 mmol). The mixture was stirred for 10 min and a solution of
5-chloroindole (5.0 g, 33 mmol) in dimethylformamide (5 mL) was added dropwise.
The mixture was heated to 40 °C for 45 min, cooled to room temperature and then
treated with a solution of sodium hydroxide (5.9 g, 148 mmol) in water (20 mL). The
mixture was heated to 50 °C for 10 min, cooled to room temperature, poured onto
crushed ice (100 mL) and filtered. The filter cake was recrystallised (methanol) to give
the product as a white solid (3.5 g, 59%): mp 215-216 °C; Found: C, 60.13; H, 3.40;
N, 7.75%. CsH¢CINO requires: C, 60.19; H, 3.37; N, 7.79%.

5-Chloro-1-(3-chloropropyl)indole-3-carboxaldehyde

To a stirred mixture of powdered potassium hydroxide (85%, 2.6 g, 39 mmol) in methyl
sulfoxide (20 mL) was added dropwise a solution of 5-chloroindole-3-carboxaldehyde
(3.5 g, 19 mmotl) in methyl sulfoxide (5 mL). The mixture was stirred for 30 min and 1-
bromo-3-chloropropane (2.9 mL, 29 mmol) was added dropwise. The mixture was
stirred for 1 h and partitioned between ethyl acetate (3 x 40 mL) and water (100 mL).
The combined organic extracts were washed (water, brine), dried (sodium sulfate) and
concentrated in vacuo. The solid residue was recrystallised (2-propanol) to give the
product as a white solid (4.1 g, 82%): mp 107-108 °C; Found: C, 56.51; H, 4.26; N,
5.44%. C12H;1CI;NO requires: C, 56.27; H, 4.33; N, 5.47%.
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5-Chloro-1-(3-icdopropyl)indole-3-carboxaldehyde

A stirred solution of 5-chloro-1-(3-chloropropjl)indole—3-carboxaldehyde 38 ¢ 15
mmol) and sodium iodide (4.5 g, 30 mmol) in acetonitrile (50 mL) under argon wa.é
heated under reflux for 18 h, cooled to room temperature and partitioned between ether
(3 x 30 mL) and water (50 mL). The combined organic extracts were washed (aqueous
sodium metabisulfite solution, water, brine), dried (sodivm sulfate) and concentrated in

vacuo to give the product asa yellow oil (5.0 g, 96%) which was used immediately.
7-Chloro-2,3-dihydro-1H-pyrrolof1,2-a}indole-9-carboxaldehyde

To a stirred solution of 5-chloro-1-(3-iodopropyl)indole-3-carboxaldehyde (5.0 g 14
mmol) in toluene (75 mL) at reflux under argon was added dropwise over 2 h a solution
of 1,1’-azobis(cyclohexanecarbonitrile) (3.5 g, 14 mmol) and tri-n-butyltin hydride (7.8
mL, 29 mmol) in toluene (75 mL). The mixture was stirred for 3 h, cooled to room
temperature, and potassium fluoride (3.5 g, 60 mmol) and water (15 mL) were added.
The mixture was stirred for 18 h and filtered through a pad of kieselguhr. The filter-
cake was washed (ethyl acetate) and the filtrate was concentrated in vacuo, purified by

-column chromatography [SiO,; . ethyl acetate-hexane (9:1)] - and . recrystallised

(methanol) to give the product as a white solid (1.1 g, 36%): mp 179-180 °C; Found:
C, 65.54; H, 4.61; N, 6.38%. C;2H;oCINO requires: C, 65.61; H, 4.59; N, 6.37%.

1-(7-Chloro-2,3-dihydro-1H-pyrrolo[1,2-a}indol-9-y1)-2-nitro-1-propene

A stirred solution of 7-chloro-2,3-dihydro-1H-pyrrolo[1,2-aJindole-9-carboxaldehyde
(1.0 g, 4.6 mmol) and ammonium acetate (0.4 g, 5.2 mmol) in nitroethane (10 mL) was
heated to 100 °C for 1 h, cooled to room temperature, diluted with methanol (30 mL),
cooled to 0 °C, and filtered. The filter-cake was recrystallised (toluene) to give the
product as yellow needles (0.58 g, 46%): mp 162-1623 °C; Found: C, 60.68; H, 4.67;
N, 9.98%. C14H,3;CIN,O; requires: C, 60.77; H, 4.73; N, 10.12%.
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(RS)-1-(7-Chloro-2,3-dihydro-1H-pyrrolo[1,2-a}indol-9-yl)-2-propylamine
hydrochloride

To a stirred solution of lithium aluminium hydride (1.0 M in THF, 2.7 mL, 2.7 mmo}) in
added THF (5 mL) under argon was added dropwise a solution of 1-(7-chloro-2,3-
dihydro-1H-pyrrolo[1,2-a}indol-9-yl)-2-nitro-1-propene (0.5 g, 1.8 mmol) in THF (10
mL). The mixture was heated under reflux for 4 h and cooled to 0 °C. To the mixture -
was added dropwise aqueous potassium sodium tartrate solution (50 mL) and the
mixture was stimed for 30 min and filtered through kieselguhr. The filtrate was
extracted with dichloromethane (3 x 30 mL). The combined organic extracts were
washed (water, brine), dried (sodium sulfate), concentrated in vacuo, treated with
ethereal hydrogen chloride (1.0 M, 2 mL, 2 mmol) and concentrated in vacuo. The
concentrate was recrystallised (2-propanol) to give the title compound as a white solid
(0.23 g, 45%): mp 272-273 °C; Found: C, 57.86; H, 6.37; N, 9.41%. Cy4H;,CIN,.HCl.
0.25H,0 requires: C, 58.03; H, 6.39; N, 9.67%. :

Example 2:  (RS)-1-(6,7-Difluoro-2,3-dihydro-1H-pyrrolo[1,2-a]indo}-9-yl)-2-
propylamine hydrochloride

5,6-Difluoroindole-3-carboxaldehyde

5,6-Difluoroindole-3-carboxaldehyde was prepared from 5,6-difluoroindole according
to the method described in Example 1 to give 2.9 g (78%) of the product as a pale
yellow solid: mp 236-238 °C; Found: C, 5834; H, 2.79;. N, 7.27%.
CoHsF,NO.0.25H,0 requires: C, 58.23; H, 2.99; N, 7.55%.
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5,6-Difluoro -1-(3-chloropropyl)indole-3-carboxaldehyde

5,6-Difluoro -1-(3-chloropropyl)indole-3-carboxaldehyde was . prepared from 5,6-
difluoroindole-3-carboxaldehyde according to the method described in Example 1 to
give the 2.9 g (78%) of the lﬁmduct as a yellow solid: mp 111-113 f’C; Found: C, 55.87;
H, 3.94; N, 5.40%. Ci2H;oCIF;NO requires: C, 55.94; H, 3.91; N, 5.44%.

5,6-Difluoro-1-(3-iodopropyl)indole-3-carboxaldehyde
5,6—Diﬂuoro—1-(3-iodopropyl)indole-3-g_arboxaldehyde was prepared from 5,6-difluoro

-1-(3—chlor_opropyl)indole-3¢carbo>_;aldehyde according to the method described in

Example 1 with the following modification: the crude product was purified by column

_chromatography [SiOs; hexane-ethyl acetate (3:2) ] to give the product as a yellow solid

(2.7 g, 87%). A sample recrystallised from ethyl acetate-hexane gave mp 95-97 °C;
Found: .C, 41.42; H, 2.94; N, 3.99%. Ci;H;cF,INO requires: C, 41.28; H, 2.89; N,
4.01%.

- 6,7-Difluoro-2,3-dihydro-1H-pyrrolo[1,2-aJindole-9-carboxaldehyde

20

25

30

-6,7-Difluoro-2,3-dihydro-1H-pyrrolo1 ,2-alindole-9-carboxaldehyde was prepared from

5,6-difluoro-1-(3-iodopropyl)indole-3-carboxaldehyde  according to the method
described in Example 1 with the following modification: the crude product was purified

by column chromatography [SiO,; hexane-cthyl acctate (1:1)] to give the product as a

pale yeilow solid (1.1 g, 66%) which was used immediately without further purification.
1-(6,7-Difluoro-2,3-dihydro-1H-pyrrolo[1,2-aJindol-9-y1)-2-nitro-1-propene

1-(6,7-Difluoro-2,3-dihydro-1H-pyrrolo{1,2-a}indol-9-yl)-2-nitro-1-propene was
prepared from  6,7-difluoro-2,3-dihydro-1H-pyrrolo[1,2-a}indole-9-carboxaldehyde
according to the method described in Example 1 with the following modifications: the
reaction mixture was stirred at 100 °C for 1-h, cooled-to room temperature and
partitioned between ethyl acetate (3 x 30 mL) and water. The combined organic
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extracts were washed (brine), dried (magnesium sulfate) and concentrated in vacuo to
give the crude product which was purified by column chromatography [SiO;; hexane-
ethyl acetate (3:1)] to give the product as a yellow solid (0.9 g, 72%). A sample
recrystallised from methanol gave mp 156-8 °C; Found: C, 62.63; H, 5.42; N, 9.30%.
C14H12F2N20,.0.3C6H,; 4 requires: C, 62.40; H, 5.37; N, 9.21%.

(RS)-1-(6,7-Difluoro-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-y1)-2-propylamine
hydrochloride '

(RS)-1-(6,7-Difluoro-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-y1)-2-propylamine
hydrochloride was prepared from 1-(6,7-difluoro-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-
yl)-2-nitro-1-propene according to the method described in Example 1 with the
following modifications: the reaction mixture was heated under reflux for 4 h, cooled to
0 °C and poured into aqueous potassium sodium tartrate solution (150 mL) and diethy]
ether (100 mL). The mixture was stirred for 30 min, filtered through celite® and the
filtrate was extracted with ethyl acetate (2 x 50 mL). The combined organic extracts
were washed (brine), dried (magnesium sulfate), concentrated in vacuo, treated with -
ethereal hydrogen chloride (1.0 M, 2 mL, 2 mmol) and concentrated in vacuo. The
residue was recrystallised (ethyl acetate, 2-propanol) to give the title compound as a
white solid (0.55 g, 63%): mp 264-266 °C. Found: C, 58.67; H, 6.09; N, 9.65%.
Ci4H;6F2N2.HCl requires: C, 58.64; H, 5.98; N, 9.76%.

Example 3: (RS)-1-(7-Methoxy-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yI)-2-
propylamine fumarate '

5-Methoxyindole-3-carboxaldehyde
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-5—Methoxyindole-a-carboxa!dehyd,e was prepared from S-methoxyindole according to

.the method described in Example 1 to. give 5.1 g(85%) of the product as a white solid:

mp 179-180 °C; Found: C, 68.37; H, 5.15; N, 7.98%. CyoHsNO; requires C, 68.56;
H, 5.18; N, 7.99%.

1-(3~Chloropropyl)-5-methoxy-indole-3-carboxaldehyde

1-(3-Chloropropyl)-5-methoxy-3-carboxaldehyde was prepared from 5-methoxyindole-
3-carboxaldehyde according to the method described in Example 1 with the following
modifications: the reaction mixture was stirred for 18 h, poured into ice-water (100
ml) and filtered. The filter-cake was recrystallised [isopropy! ether, 2-propanol (1:1)]
to give the product as a white, crystalline solid (4.6 g, 63%): mp 75-76 °C;  NMR &y

(400 MHz, CDCls) 2.29 (2H, quintet, J 6 Hz) 3.46 (2H, t, J 6 Hz) 3.87 (3H, 5) 4.36 (2H,

t,J 6 Hz) 6.95 (1H, dd, J 2.5, 9 Hz) 7.27 (1H, 4, J9 Hz) 7.69 (1H, 5) 7.77 (1H, d, J 2.5
HZ)994(1H,s). -~~~ O

1-(3-Todopropyl)-5-methoxy-indole-3-carboxaldchyde

1-(3-Iodopropyl)-5-methoxy-indole-3-carboxaldehyde was prepared from - 1-(3-
chloropropyl)_-S-methoxyéii;dole-3-carboxaldehyde according to the method described

in Bxample 1 with the following modification: the reaction mixture was heated under

reflux for 18 h, cooled to room temperature and partitioned between ether (3 x 30 mL)

and water (50 mL). . Thé combined organic extracts were washed (aqueous sodium

metabisulfite solution, water, brine), dried (sodium sulfate) and concentrated in vacuo.

The crude product was purified by column chromatography [SiO»; heptane-ethyl acetate

(3:1)] to give the product as a yellow oil (4.9 g, 78%) which was used immediately.

7-Methoxy-2,3-dihydro- lH—pyrrqlo[ 1,2-a)indole-9-carboxaldehyde

7-Methoxy-2,3-dihydro-1H-pyrrolo[ 1,2-a}indole-9-carboxaldehyde was prepared from

_ 1-(3-iodopropyl)-5-methoxy-indole-3-carboxaldehyde according to the ‘method

described in Example 1 to give 0.41 g (13%) of the product as a white solid: mp 151-
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152 °C; Found: C, 72.25; H, 6.10; N, 6.46%. C,3H;3NO; requires: C, 72.54; H, 6.09;
N, 6.50%. '

1-(7-Methoxy-2,3-dihydro-1H-pyrrolo[ 1 ,2-q]indol-9-yl')-2-nitro-] -propene

1-(7-Methoxy-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)-2-nitro-1-propene was
prepared from  7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-a}indole-9-carboxaldehyde
according to the method described in Example 1 with the following modification: the
reaction mixture was heated to 100 °C for 1 h, cooled to room temperature and
partitioned -between ethyl acetate (2 x 20 mL) and water (30 mL). The combined
organic extracts were washed (water, brine), dried (sodium sulfate), concentrated in
vacuo and purified by column chromatography [SiO2; ethyl acetate-heptane (1:1)] to
give the product as yellow needles (0.46 g, 91%): mp 143 °C; Found: C, 66.32; H,
5.89; N, 10.27 %. C;sH;sN20s requires: C, 66.16; H, 5.92; N, 10.28%.

(RS)-1-(7-Methoxy-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)-2-propylamine fumarate

(RS)-1-(7-Methoxy-2,3-dihydro-1H-pymrolo[1,2-a]indol-9-yl)-2-propylamine fumarate
was prepared from 1-(7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)-2-nitro-1-
propene according to the method described in Example 1 with the following
modifications: the reaction mixture was heated under reflux for 4 h, cooled to 0 °C and
aqueous potassium sodium tartrate solution (50 mL) was added slowly. . The mixture
was stirred for 30 min, filtered through a pad of kieselguhr and the filtrate was extracted
with dichloromethane (3 x 30 mL). The combined organic extracts were washed (water,
brine), dried (sodium sulfate) and concentrated in vacwo. The concentrate was
dissolved in 2-propanol (1 mL) and added to a solution of fumaric acid (0.17 g, 1.5
mmol) in 2-propanol (20 mL) at 50 °C. The solution was cooled to 0 °C and filtered.
The filter-cake was washed (2-propanol, ether) and dried to give the title compound as a
white solid (0.22 g, 42%): mp 194-196 °C; Found: C, 63.27; H, 6.80; N, 7.69%.
Ci19H24N,Os requires: C, 63.32; H, 6.71; N, 7.77%.
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Example 4: (RS)-1-(8-Chloro-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)-2-propylamine
hemifumarate -

" 4-Chloroindole-3-carboxaldehyde -

4-Chloroindole-3-carboxaldehyde was prepared from 4-chloroindole according to the
method described in Example 1 to give 7.8 g (100%) of the product which was used
without further purification. " :

4-Chloro-1-(3 -clﬂoroprdpyl)indole-S-carboxaldehyde

‘4-Chloro-1-(3-chloropropyl)indole-3-carboxaldehyde = was  prepared from 4-
chloroindole-3-carboxaldehyde according to the method described in Example 1 to give
3.8 g (45%, from 4-chloroindole) of the product as a white solid: mp 89 °C; Found: C,
56.16; H, 4.23; N, 5.40%. C1,H;;Cl.NO requires: C, 56.27; H, 4.33; N, 5.47%.

4-Chloro-1-(3-iodopropyl)indole-3-carboxaldehyde
4-Chloro-1-(3-iodopropyl)indole-3-carboxaldehyde was prepared from 4-chloro-1-(3-
chloropropyl)indole-3-carboxaldehyde according to the method described in Example 1

to give 4.2 g (83%) of the product as a yellow solid which was used immediately
without further purification. -

8-Chloro-2,3-dihydro-1H-pyrrolo[1,2-a]indole-9-carboxaldehyde

8-Chloro-2,3-dihydro-1H-pyrrolo[1,2-a}indole-9-carboxaldehyde was prepared from 4-
chloro-1-(3-iodopropyl)indole-3-carboxaldehyde according to the method described in
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Example 1 to give 1.0 g (39%) of the product as a white solid; mp 160-161 °C; Found:
C, 65.70; H, 4.54; N, 6.34%. C12H;oNCIO requires: C, 65.61; H, 4.59; N, 6.37%.

1-(8-Chloro-2,3-dihydro-1H-pyrrolo( 1,2-aJindol-9-yl)-2-nitro-1-propene

1-(8-Chloro-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)-2-nitro-1-propene was prepared
from 8-chloro-2,3-dihydro-1H-pyrrolo[1,2-alindole-9-carboxaldehyde according to the
method described in Example 3 to give 1.1 g (95%) of the product as yellow needles:
mp 137-138 °C; Found: C, 60.68; H, 4.73; N, 9.95%. C;sH3N;CIO; requires: C,
60.77; H,4.73; N, 10.12%.

(RS)-1-(8-Chloro-2,3-dihydro-1H-pyrrolo[ 1,2-alindol-9-yl)-2-propylamine
hemifumarate

(RS)-1-(8-Chloro-2,3-dihydro-1H-pyrrolof1,2-a]indol-9-yl)-2-propylamine
hemifumarate was prepared from 1-(8-chloro-2,3-dihydro-1H-pyrrolo[1,2-aJindol-9-yl)-
2-nitro-1-propene according to the method described in Example 3 to give 0.71 g (53%)
of the product as a white solid. A sample recrystallised from 2-propanol gave mp 207-
208 °C; Found: C, 61.67; H, 6.31; N, 8.79%. C;4H;7N2CL.0.5C4H40,4.0.25H,0
requires: C, 61.73; H, 6.31; N, 9.00%. '

Example 5: (RS)-1-(7-Bromo-2,3-dihydro-1H-pyrrolo1,2-a}indol-9-yl)-2-propylamine
fumarate

Br NH,

5-Bromoindole-3-carboxaldehyde
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5-Bromoindole-3-carboxaldehyde was prepared from 5-bromoindole according to the
method described in Example 1 to give 5.1 g (89%) of the pi'oduct as a beige solid
which was used without further purification: IR v (Nujol)y/em™ 3222, 2925, 2855,
1712, 1644, 1524, 1459, 1441, 1378, 1290, 1129, 1096, 856, 799, 782, 728, 673, 609
and 573; NMR &y (400 MHz, CDCl;) 6.31 (1H, dd, J 2, 8.5 Hz) 6.41 (1H, d, J 8.5 Hz)
7.13 (1H, d, J2 Hz) 7.26 (1H, s) 8.84 (1H, 5) 11.21 (14, 5). i

5.Bromo-1-(3-chloropropyl)indole-3-carboxaldehyde

5-Bromo-1-(3-chloropropyl)indole-3-carboxaldehyde =~ was  prepared from  3-

" bromoindole-3-carboxaldehyde according to the method described in Example 1 with

the following modification: the reaction mixture was stirred for 18 b, poured into ice-

~ water (200 mL) and filtered. The filter-cake was washed (water, heptane), dried and
* purified by column chromatography (SiO,; ethyl acetate) to give 4.6 g (77%) of the

product as a white solid: IR Vmax ('Nujol)/cm'1 2925, 2855, 1660, 1610, 1532, 1469,
1402, 1378, 1302, 1171, 1195, 1035, 968, 818, 786, 722, 666, 622 and 610; NMR &y
(400 MHz, CDCL;) 2.32 (2H, m) 3.48 (2H, t, J 6.5 Hz) 4.41 (2H, t,J 6.5 Hz) 7.28 (1H,

' d,J9Hz) 7.44 (1H, dd,J2,8.5 Hz) 7.76 (1H, s) 8.47 (1H, d, /3 Hz) 9.98 (1H, 5).

5-Bromo-1-(3-iodopropyl)indole-3-carboxaldehyde

S-Bromo-1-(3—iodopropy1)indole-3-carboxaldehyde was prepared from 5-chloro-1-(3-
c}ﬂoi-opropyl)indoleFS-carbdx'aldehyde' according to the method described in Example 1
to give 6.0 g (100%) of the product as a yellow oil which was immediately.

7-Bromo-2,3-dihydro-1H-pyrrolo[1,2-a]indole-9-carboxaldehyde

7-Bromo-2,3-dihydro-1H-pyrrolo[1,2-alindole-9-carboxaldehyde was prepared from 5-
bromo-1-(3-iodopropyl)indole-3-carboxaldehyde according to the method described in
Example 1 to give 1.2 g (32%) of the product as a white solid: mp 189-191 °C; IR
Venae (Nujcl)/em™ 2925, 2855, 1651, 1606, 1534, 1452, 1442, 1397, 1377, 1360, 1314,
1288, 1245, 1050, 1038, 802, 775, and 571; NMR &y (400 MHz, CDCl3) 2.72 (2H, m)

PCT/GB99/02884
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3.25 (2H, t, J 7.5 Hz) 4.08 (2H, t, J 7 Hz) 7.07 (14, d, J 8.5 Hz) 7.29 (1H, d, J 8.5 Hz)
8.31 (1H, s) 9.90 (1H, s).

1-(7-Bromo-2,3-dihydro-1H-pyrrolof1,2-alindol-9-y1)-2-nitro-1-propene

1-(7-Bromo-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)-2-nitro-1-propene was prepared
from 7-bromo-2,3-dihydro-1H-pyrrolo[1,2-a}indole-9-carboxaldehyde according to the
method described in Example 1 to give 1.1 g (81%) of the product as yellow needles:
mp 173 °C; Found: C, 52.44; H, 4.10; N, 8.75 %. Cy4H;13N;BrO requires: C, 52.36;
H, 4.08; N, 8.72%.

(RS)-1-(7-Bromo-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yI)-2-propylamine fumarate

(RS)-1-(7-Bromo-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)-2-propylamine ~ fumarate

was prepared from 1-(7-bromo-2,3-dihydro-1H-pyrrolo[1,2-a}indol-9-yl)-2-nitro-1-
propene according to the method described in Example 3 to give 0.38 g (60%) of the
product as a white solid: mp 181-183 °C; IR Vinax (Nujol)/cm'1 2925, 2855, 1702, 1632,
1580, 1524, 1464, 1378, 1317, 1277, 1222, 1167, 1100, 1049, 986, 897, 783 722, 652
and 564; NMR &y (400 MHz, DMSO- di) 1.14 (3H, 4, J 7 Hz) 2.56 (2H, m) 2.96 (3H,
m) 3.79 (1H, m) 4.05 (2H, t, J 7 Hz) 6.46 (2H, s) 7.15 (1H, dd, J 2, 8.5 Hz) 7.27 (1H, 4,
J8.5Hz) 7.72 (1H, d, /2 Hz).

Example 6: (RS)-1-(7-Methyl-2,3-dihydro-1H-pyrrolo[1,2-a]indo]-9-yl)-2-propylamine
fumarate

NH,

5-Methylindole-3-carboxaldehyde
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5-Methylindole-3-carboxaldehyd¢_=._ was prepared from 5-methylindole according to the
method described in Exam_ple 1 to give 2.06 (42%) of the product as a pink solid: mp
148-149 °C; IR Vi, (Nujoly/em™ 3145, 2924, 1639, 1523, 1450, 1133, 805 and 616;
NMR 8y (400 MHz, DMSO-ds) 2.41 (3H, s), 3.32 (3H, s), 7.08 (1H, d, J 6.7 Hz), 7.39
(1H, 4, 7 8.2 Hz), 7.90 (1H, 5), 8.22 (1H, 5), 9.90 (1H, s) and 12.01 (1H, br. s); Found:
C, 75.24; H, 5.67; N, 8.83%. C;pHoNO requires: C, 75.45; H, 5.70; N, 8.97%.-

1-(3-Chioropropyl)-5-methyl-indole-3-carboxaldehyde

1-(3-Chloropropyl)-5-methyl-indole-3-carboxaldehyde - was prepared. from 5-

- methylindole-3-carboxaldehyde according to the method described in Example 1 to give

2.26.g (76%) of the product as an off-white solid: mp 89-90 °C; IR Vmax (Nujol)/em™

2956, 1659, 1536, 1403, 1171, 820 and 786; NMR &y (400 MHz, CDCl;) 2.27-2.34

(2H, m), 2.47 (3H, s), 3.46 (2H, t, J 6.2 Hz), 4.38 (2H, t, J 6.6 Hz), 7.16 (1H, d, J 10
Hz), 7.28 (1H, d, J 8.4 Hz), 7.70 (1H, s), 8.12 (1H, s) and 9.97 (1H, s); Found: C,
66.12; H, 6.00; N, 5.88%. C;3H;4CINO requires: C, 66.24; H, 5.99; N, 5.94%.

1-(3-Todopropyl)-5-methyl-indole-3-carboxaldehyde -

‘1-(3-Iodopropyl)-5-methyl-indole-3-carboxaldehyde ~was prepared from .- 1-(3-

chloropropyl)-5-methyl-indole-3-carboxaldehyde according to the method described in
Example 1 to give the product as pitfk oil which was used immediately without further
purification. '

7-Methyl-2,3-dihydro-1H-pyrrolo[1,2-a]indole-9-carboxaldehyde

7-Methyl-2,3-dihydro-1H-pyrrolo{1,2-aJindole-9-carboxaldehyde was prepared from 1-
(3-iodopropyl)-5-methyl-indole-3-carboxaldeliyde according to the method described in
Example 1 to give 0.74 g (40%) of the product as a white solid: mp 148-149 °C; IR Viax
(Nujol)/em™ 2953, 1643, 1448, 1357, 1033 and 814; NMR 3y (400 MHz, CDCl3) 2.45
(3H, s), 2.68-2.73 (2H, m), 3.27 (2H, t, J 7.7 Hz), 4.09 (2H, t, J 7.5 Hz), 7.04 (1H, 4, J
8.5 Hz), 7.13 (1H, d, J 8.6 Hz), 8.00 (1H, s) and 9.96 (1H, 5)
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1-(7-Methyl-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)-2-nitro-1-propene

1-(7-Methyl-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)-2-nitro-1-propene was prepared
from 7-methyl-2,3-dihydro-1H-pyrrolo[1,2-a]indole-9-carboxaldehyde according to the
method described in Example 1 to give 0.73 g (68%) of the product as an orange solid:
mp 138-139 °C; IR Vi (Nujol)/cm'l 2925, 1634, 1458, 1266, 1042, 977 and 799; NMR
Sy (400 MHz, CDCh) 2.42 (3H, s), 2.46 (3H, s), 2.65-2.70 (2H, s), 3.10 2H, t, J 7.0
Hz), 4.13 (2H, t, J 7.0 Hz), 7.04 (1H, 4, J 7.0 Hz), 7.15 (1H, d, J 8.0 Hz), 7.41 (1H, s)
and 8.39 (1H, s); Found: C, 70.57; H,6.76; N, 11.14%. C;sH;sN,0, requires: C,
70.29; H, 6.29; N, 10.92%.

(RS)-1-(7-Methyl-2,3-dihydro-1H-pyrrolo[ 1,2-alindol-9-y1)-2-propylamine fumarate

(RS)-1-(7-Methyl-2,3-dihydro-1H-pyrrolof1,2-a)indol-9-yl)-2-propylamine ~ fumarate
was prepared from 1-(7-methyl-2,3-dihydro-1H-pyrrolof1,2-alindol-9-yl)-2-nitro-1-
propene according to the method described in Example 3 to give 0.61 g (71%) of the
title compound as an off-white solid: mp darkens at 140 °C, melts 156-157 °C; IR Vg
(Nujol/em™ 2922, 1697, 1461, 1378, 979, 791 and 652; NMR &y (400 MHz, DMSO-
ds) 1.25 (3H, d, J 6.5 Hz), 2.47 (3H, s), 2.63-2.67 (1H, m), 2.80-2.85 (1H, m), 2.94-3.08
(3H, m), 3.43-3.53 (2H, m), 4.10 (2H, t, J 7.4 Hz), 6.52 (2H, s), 6.97 (1H, d, J 8.1 Hz),
7.26 (1H, d, J 7.9 Hz) and 7.36 (1H, s); Found: C, 64.71; H, 7.30; N, 8.12%.

C15H20N2.C4H,404.0.5H,0 requires: C, 64.57; H, 7.13; N, 7.93%.

Example 7: (RS)-1-[6,7-(Methylenedioxy)-2,3-dihydro-1H-pyrrolo[1,2-a)indol-9-yl]-
2-propylamine fumarate

o NH,
N
<o N

5,6-(Methylenedioxy)indole-3-carboxaldehyde
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5,6-(Methylenedioxy)indole-3-carboxaldehyde was  prepared from 5,6-
(methylenedioxy)indole according to the method described in Example 1 to give 1.9 g
(85%) of the product as a yellow solid: mp darkens and decomposes over 180-190 °C;
IR Vimax (nujol)/om™ 3233, 2925, 1630, 1472, 1294, 1177 and 937; NMR 8y (400 MHz,
DMSO0-dg) 6.01 (2H, s), 7.03 (1H, s), 7.46 (1H, s), 8.08 (1H, s), 9.83 (1H, s) and 12.90
(1H, br. 5). ' |

1-(3-Chloropropyl)-5,6-(methylenedioxy)-indole-3-carboxaldehyde

1-(3-Chloropropyl)-5,6-(methylenedioxy)-indole-3-carboxaldehyde was prepared from
5,6-(methylenedioxy)indole-3-carboxyaldehyde according to the method described in
Example 1 to give 2.06 g (79%) of the product as light-brown crystals: mp 108-109 °C;
IR vmax (nujol)/em™ 2924, 1656, 1534, 1250, 1163 and 939; NMR 3y (400 MHz,
CDCl) 2.27-2.30 (2H, m), 3.47 (2H, t, J 6 Hz), 4.30 (2H, t, J 6 Hz), 5.98 (2H, s), 6.82
(1H, s), 7.59 (1H,; s), 7.70 (1H, 5) and 9.90 (1H, s); Found: C, 58.92; H, 4.60; N, 5.23
%. C13H2CINO; requires: C, 58.77; H, 4.55; N, 5.27 %.

1 -(3-Iodopropyl)—S',6-(methylenedioxy)-indole-B-carboxaldehydg

I-(3-Iodopropyl)-S,6-(meﬂ1yienedioky)-indole-3-cafboxaldehyde was prepared from 1-
(3—chlo'ropropyl)-5,6-(methylenedioxy)-indole-3-carboxaldehYde according to the

‘method described in Example 1 to give the product as a brown solid which was used

immediately without further purification.
6,7-(Methylenedioxy)-2,3-dihydro-1H-pyrrolo[1 ,2-alindole-9-carboxaldehyde

This was prepared from | 1-(3-iodopropyl)-5,6-(methylenedioxy)-indole-3-
carboxaldehyde according to the method described in Example 1 to give 1.0 g (75 %) of
the product as an off-white solid: mp 169-170 °C; IR vam (Nujol)/em™ 2924, 1639,
1645, 1244, 1133 and 944; NMR 8y (400 MHz, CDCls) 2.68 (2H, quint, J 7.2 Hz), 7.20
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(2H, t, J 7.2 Hz), 4.05 (2H, t, J 7.1 Hz), 5.95 (2H, s), 6.70 (1H, s), 7.63 (1H, s) and 9.89
(1H, s).

1-{6,7-(Methylenedioxy)-2,3-dihydro-1H-pyrrolo[ 1,2-alindol-9-yl)-2-nitro-1-propene

1-[6,7-(Methylenedioxy)-2,3-dihydro-1H-pyrrolof 1,2-aJindol-9-yl)-2-nitro-1-propene
was prepared from 5,6-(methylenedioxy)-2,3-dihydro-1H-pyrrolo[1,2-a}indole-9-
carboxaldehyde according to the method described in Example 1 to give 0.76 g (62%)
of the product as an orange solid: mp darkens over 202-210 °C; IR vpax (Nujol)/em™
2924, 1635, 1458, 1246, 1197 and 861; NMR 3y (400 MHz, CDCl,) 2.40 (3H, s), 2.65
(2H, quint, J 7.4 Hz), 3.06 (2H, t, J 7.6 Hz), 4.07 (2H, t, J 7.1 Hz), 5.95 (2H, s), 6.71
(1H, s), 7.00 (1H, s) and 8.30 (1H, s); 'Found: C, 623 1; H, 5.25; N, 9.93%.
C1sH14N; 0, requires: C, 62.93; H, 4.93; N, 9.78%.

(RS)-1-[(6,7-Methylenedioxy)-2,3-dihydro-1H-pyrrolo[ 1,2-a)indo}-9-yI)-2-propylamine
fumarate

(R.S')-l-[(6,7-Methyienedioxy)—2,3-dihydro—lH-pyrrolo[l,2-a]indol—9—yl)-2-propylamine
fumarate was prepared from 1-[6,7-(méthylenedioxy)—2,3-dihydrb- 1H-pyrrolo[1,2-
alindol-9-yl)-2-nitro-1-propene according to the method described in Example 3 to give
0.13 g (14%) of the title compound as an off-white solid: mp darkens over 135-140 °C;
IR vy, (Nujol)em™ 2923, 1632, 1466, 1235, 1039 and 652; NMR &y (400 MHz,
DMSO0-dg) 1.12 (3H, d, J 6.6 Hz), 2.46-2.53 (1H, m), 2.63-2.69 (1H, dd, J, 14.1, 8.4
Hz), 2.81-2.93 (3H, m), 3.26-3.39 (2H, m), 3.94 (2H, t, J 7.0 Hz), 5.89 (2H, s), 6.40
(2H,' s), 6.89 (1H, s) and 7.01 (1H, s); Found: C, 58.48; H, 5.79;. N, 7.25%.
C15sH1sN»0,.CiH404.H,0 requires: C, 58.16; H, 6.16; N, 7.14%.
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Examples 8 and 9: Enantiomer 1 and Enantiomer 2 of 1-(7-Methoxy-2,3-dihydro-1H-
pyrrolo[1,2-alindol-9-y1)-2-propylamine fumarate .

Chiral

(RS)-1 -(7-Methoxy—2,3 -dihydro- IH-pjrro__lp[l ,2-a]indol-9-yl)—2-__(ttiﬂuoroacetamido)—
propame

To a stirred solution qf (RS)-1-(7-meﬂ16xy—2,3-dihydro-lH_-pyrrolo[_1,2-_a]indol-9-y1)_-2-
propylamine (0.28 g, 1.1 mmol) in dichloromethane (10 mL) at 0 °C was added

_ dropwise trifluoroacetic anhydride (0.18 mL, 1.3 mmot). The mixture was stirred'for 1

h, concentrated in vacuo and punﬁed by column chromatography (SiO,; ether) to afford

_ _the product (0 39 g, 100%) as a bexge sohd mp 131-3 °C; IR Vimax (Nujol)/cm? 3307,

3105 2925, 2855, 2721, 1784 1695, 1501 1377, 1249, 1228, 1194 1171, 1041, 844,

_ 784 and 724, NMR Sy (400 MHz, CDC]3) 1 24 (3H d, J 6.5 Hz) 2.60.(2H, m) 2.92 (4H,
‘m) 3.85 (3H, s) 4.03 (2H, t, J 7 Hz) 4.36 (1H, m) 6.37 (1H, d, /6.5 Hz, NH) 6.79 (1H,

dd, J 2.5, 8.5 Hz) 6.96 (1H, d, /3 Hz) 7.11 (1H, 4, J9 Hz).

Enantiomer 1 and Enantiomer 2 of 1(7-Methoxy-2,3-dihydro-1H-pyrrolo[1,2-a}indol-
9-y1)-2-(trifluoroacetamido)-propane

(RS)-(7-Methoxy-2,3-dihydro-1-pywrolo[1,2-Jindol-9-y1)-2-(wifluoroacetamido)-

propane (0.10 g, 0.29 mmol) was dissolved in dichmmeMe (500 pL) and half of the
resultant solution was repeat-loaded onto a Chira_lcel OD column (300mm x 4.6 mm)
[10pL injections; 1.0 mL/min; hexane-2-propanol (90:10); 220 nm] to afford, after
removal of solvent, enantiomer 1 of (7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-ajindol-9-
yD)-2-(trifluoroacetamido)-propane (0.018 g, 36%) as an off-white solid; LC: [Chiralcel
OD; hexane-2-propanol (90:10); 1.0 mL/min; 220 nm] 99.1% (11.59 min) and 0.9%
(15.90 min); [Supelcosil ABZ+; methanol-10mM aqueous ammonium acetate solution
(80:20)] 96.4% (3.08 min); and (S or R)-(7-methoxy-2,3-dihydro-1H-pyrrolof1,2-
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alindol-9-yl)-2-(trifluoroacetamido)-propane (0.018 g, 36%, 92% e.c.) as a pale green
solid; LC: [Chiralcel OD; hexane-2-propanol (90:10); 1.0 mL/min; 220 nm] 4.0%
(11.47 min) and 96.0% (15.76 min); [Supelcosil ABZ+; methanol-10mM aqueous
ammonium acetate solution (80:20)] 94% (3.09 min).

Enantiomer 1 of 1-(7-Methoxy-2,3-dihydro-1H-pyrrolo[1,2-ajindol-9-yl)-propylamine
fumarate

To a solution of the first-eluting trifluoroacetamide enantiomer (0.018 g, 0.05 mmol) in
methanol (10 mL) was added potassium carbonate (0.02 g, 0.14 mmol) and 5 drops of
water, and the resultant suspension was stirred for 18 h. The solvent was removed in
vacuo and the residue was dissolved in ethyl acetate, dried (magnesium sulfate),
concentrated in vacuo and purified by flash column chromatography [SiO,; ethyl acetate
—»> ethyl acetate-methanol-0.880 ammonia solution (90:8:2)] to afford a colourless oil
(0.0055 g). The oil was dissolved in 2-propanol (0.1 mL) and added to a solution of
fumaric acid (0.0039 g, 0.034 mmol) in 2-propanol (1 mL) at 50 °C and the mixture was
evaporated to a residual amount of solvent. Ether was added, and the mixture was
filtered. The filter~cake was washed with cold ether to afford the product (0.0035 g,
43%) as a white solid: LC: [Supelcosil ABZ+; methanol-10mM aqueous ammonium
acetate solution (70:30)] 94% (1.95 min); LC (sample treated with excess triflnoroacetic -
anhydride): [Chiralcel OD; hexane-2-propanol (90:10); 1.0 mL/min; 220 nm] > 99%
(12.28 min); m/z (ES®) 308 [(M + Na + MeCN)", 5%), 245 (MH", 7%) and 228 [(MH —
NH,)", 100%].

Enantiomer 2  of  1-(7-Methoxy-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-y1)-2-
propylamine fumarate

enantiomer 2 of 1-(7-Methoxy-2,3-dihydro-1H-pyrrolo{1,2-a}indol-9-yl)-2-propylamine
fumarate was prepared from second-eluting trifluoroacetamide enantiomer according to
the method described above to give 0.0018 g (25%) of the product as a white solid: LC:
[Supelcosil ABZ+; methanol-10mM aqueous ammonium acetate solution (80:20)] 98%
(1.69 min); LC (sample treated with excess trifluoroacetic anhydride): [Chiralcel OD;
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hexane-2-propanol (90:10); 1.0 mL/mm, 220 nm] 1% (12.58 min) and 99% (17.07
min); m/z (BS*) 245 (MH", 5 %) and 228 [(M]-I NHg) 100%).

Example 10: (RS)-1-(7-Benzquxy72,3¢dil_;ydro-_lH—pyrrolo[l,2-a]indol-9-y1)-2—
propylamine fumarate '

5-Benzyloxyiix_1dole—3-eaquxaldehyde .

.5—Benzyloxylindole-3-earboxaldehyde was prepared from S-Benzyloxyindole according
to the method descnbed in Example 1 to nge the crude product as a pale-brown sohd

.' 'whxch was used mmed:ately w1thout further plmﬁcatlon

5_-Bex{zy_1¢xy;1-(3-cmoropr§p5}1)md91¢-3_-c#bbi;ﬂd@yde

| 'S—Benzyloxy- -(3-chloropropyl)mdole—S-carboxaldehyde was prepared ﬁom S-
benzy]oxyhndole—S—earboxaldehyde accordmg to the method described in Example lto

nge 4.4 g (68% from S-benzyloxymdole) of the product as brown needles mp 134-135
°C; IR Vinax (NuJol)/em" 2924, 1655, 1527, 1228, 1036, 787 and 707 NMR oy (400
MHz, CDCls) 2.28 (2H, m), 3.45-3.48 2H, t, /5.9 Hz), 4.37 (2H, t, J 6.5 Hz), 5.13 (2H,

~8), 705 (1H, dd, J 9.1, 2.5 Hz), 7.28-7..48. '(_6H.,lm_)_, 7.70 (1H, s), 7.91 (1H, d, J, 2.5 Hz)

and 9.96 (1H, s); Found: C, 69.62; H, 5.58; N, 4.30%. C;oH;5CINO, requires: C,
69.62; H, 5.53; N, 4.27%.

5-Benzyloxy-1-(3-iodopropyl)indole-3-carboxaldehyde
This was prepared from ebenzyloxy- -(3-iodopropyl)indo]e~3-ea:rboxa1dehyde

aceordmg to the method descn’bed in Example 1 to give the produet as an oil which was
used immediately without further punﬁcat:on.
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7-Benzyloxy-2,3-dihydro-1H-pyrrolo[1,2-alindole-9-carboxaldehyde

7-Benzyloxy-2,3-dihydro-1H-pyrrolo[1,2-alindole-9-carboxaldehyde was  prepared
from 5-benzyloxy-1-(3-chloropropyl)indole-3-carboxaldehyde according to the method
described in Example 1 to give 1.55 g (40%) of the product as an off-white solid: mp
165-166 °C; IR viax (nujol)/em™; 2925, 1640, 1458, 1228, 1136, 1033 and 723; NMR
du (400 MHz, CDCl;) 2.68-2.72 (2H, m),-3.27 (2H, t, J 7.5 Hz), 4.10 2H, t, J 7.6 Hz),
5.12 (2H, s), 6.92 (1H, 4, J 2.6 Hz), 6.95-7.48 (6H, m), 7.82 (1H, s) and 9.89 (1H, s);
Found: C, 78.02; H, 5.92; N, 4.70%. C,sH7;NO; requires: C, 78.33; H, 5.88; N,
4.81%. '

1-(7-Benzyloxy-2,3-dihydro-1 H-pyrrolo[1,2-a}indol-9-y1)-2-nitro-1-propene

1-(7-Benzyloxy-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-y1)-2-nitro-1-propene - was
prepared from 7-benzyloxy-2,3-dihydro-1H-pyrrolo{1,2-alindole-9-carboxaldehyde
according to the method described in Example 1 to give 0.71 g (74%) of the product as
a dark brown solid: mp 146-147 °C (decomp); IR vmsx (Nujol)/cm™ 2925, 1626, 1465,
1267, 1208 and 855; NMR 3y (400 MHz, CDCls) 2.37 (3H, s), 2.67-2.70 (2H, m), 3.09
(2H, t,J7.1 Hz), 4.12 (21, t, J 7.1 Hz), 5.11 (2H, s), 6.95 (1H, dd, 7 8.7, 2.5 Hz), 7.13-
7.47 (7H, m) and 8.35 (1H, s); Found: C, 72.17; H, 5.77; N, 7.95%. C21Hz0N,03
requires: C, 72.40; H, 5.79; N, 8.04%. '

(RS)-1-(7-Benzyloxy-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)-2-propylamine fumarate

This was prepared from 1-(7-benzyloxy-2,3-dihydro-1H-pyrrolof1,2-alindol-9-y1)-2-
nitro-1-propene according to the method described in Example 3 to give 0.17g (18%) of
the title compound as an off-white solid: mp darkens at 180 °C, melts over 188-198 °C;
IR Vmex (Nujolyem™ 2923, 1626, 1464, 1222, 736 and 650; NMR &y (400 MHz,
DMSO0-dg) 1.13 (3H, d, J 6.6 H2), 2.50-2.56 (2H, m), 2.68-2.74 (1H, m), 2.87-2.96 (3H,
m), 3.33-3.39 (1H, m), 3.99 (2H, t, J 7.5 Hz), 5.09 (2H, s), 6.43 (2H, ), 6.74-6.77 (1H,
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dd, J 8.6, 2.5 Hz) and 7.15-7.48 (7H, m); Found: C, 67.84; H, 6.37; N, 6.30%.
Ca1H2:N20.C4H104.0.5H,0 requires: C, 67.40; H, 6.56; N, 6.29%.

Example 11: (RS).—1-(7-Methy_lﬂ1;'072,3-d_ihydro-lH—pyrrolo[1,2—a]indol-9-yl)-2-

propylamine fumarate - .

5—Methy1thioindole_—3 -carléoxaldehydg :

5-Meﬂ1ylthioindole.3-ca:boxaldehyde_ was prepared from S5-methylthioindole
(Heterocycles, 1992, 34, 1.169-1_175) a;:c_o;'d_in_g to the method described in Exampie 1 to
give 1.85 g (86%) of the product as a white solid: mp 182-183 °C; IR vy, (Nujol)/em’™
3172, 2926, 2807, 1632, 1440, 1130 and 972; NMR 8y (400 MHz, DMSO-ds) 2.50 (3H,
s), 7.24 (1H, dd, J 114, 2.8 Hz), 7'.5.0 (1H, 4, J, 11.5 Hz), 7.96 (1H, s), 8.28 (1H, s) and
9.92 (1H, s). |

.1r(3;Chlqropropyl)-s-mEthyltlxio—indolQ—3-carbo:ga_ldehydg

1-(3-Chloropropyl)-5-1ﬁéthylthio—indo_le—3-carbo_:_caldehy:_ie was prepared from 5-

_ mefthylthioindole-3-carboxaldehyde according to the method descn'bed in Example 1 to

give 2.36 g (94%) of the product as a pale-yellow solid: mp 64-65 °C; IR Vmax
(Nujol)/cm". 2924, 2809, 1656, 1534, 1399, 1172, 1027, 813 and 786; NMR 8y (400
MHz, CDCl;) 2.27-2.33 (2H, m), 2.54 (3H, s), 3.46 (2H, t, J 5.7 Hz), 4.38 (2H, t, J 6.5

| Hz),7.29 (2H, 6), 7.71 (1H, 5), 8.22 (1H, 5) and 9.96 (1H, 5). -

1-(3-Iodopropyl)-5-methylthio-indole-3-carboxaldehyde

1-(3-Iodopropyl)-5-methylthio-indole-3-carboxaldehyde .was prepared from 1-(3-
chloropropyl)-5-methylthio-indole-3-carboxaldehyde according to the method described
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in Example 1 to give fhg product as a pale-brown oil which was used immediately
without further purification. '

7-Methylthio-2,3-dihydro-1H-pyrrolo[1,2-a}indole-9-carboxaldehyde

7-'Methylthio-2,3-dihydro-lH—pyrro]o[l,2-a]indole-9-carboxaldehyde was prepared
from 1-(3-iodopropyl)-5-methylthio-indole-3-carboxaldehyde according to the method
described in Example 1 to give 0.80 g (40%) of the product as a pale-yellow solid: mp
140-141 °C; IR Vimax (Nujol)/em™ 2924, 2724, 1639, 1465, 1029 and 820; NMR 5y (400
MHz, CDCls) 2.53 (3H, s), 2.68-2.76 (2H, m), 3.28 (2H, t, J 7.5), 4.12 (2H, t, J 7.1 Hz),
7.14-7.22 (2H, m), 8.12 (1H, s) and 9.90 (1H, s).

1-(7-Methy]ﬂ1io—2,3-dihydro-lH-pyrrolo[l,2-a]ihdol-9—yl)-2-nih‘o-1-propene .

1-(7-Methylthio-2,3-dihydro-1H-pyrrolo[1,2-a}indol-S-yl)-2-nitro-1-propene was
prepared from 7-methylthio-2,3-dihydro-1H-pyrrolo[1,2-a]indole-9-carboxaldehyde
according to the method described in Example 1 to give 0.60 g (80%) of the product as
an orange solid: mp 135-136 °C; IR Vemax (Nujol)/c:m‘l 2924, 1636, 1475, 1277, 979 and
800; NMR &y (400 MHz, CDCl3) 2.41 (3H, s), 2.52 (3H, s), 2.66-2.70 (2H, m), 3.10
(2H,t,J7.2 Hz), 414 2H,t, J 7.1 'Hz)_, 7.17-7.23 (2H, m), 7.54 (1H, s) and 8.35 (1H,
5).

(RS)-1-(7-Methylthio-2,3-dihydro-1H-pyrrolo{1,2-alindol-9-y!)-2-propylamine
fumarate '

(RS)-1»(7-M_ethy1ﬂ1io-2,3-dihydro—1H-pyrrblo[l,2—a]indol-9-yl)—2-pro§ylmnine
fumarate was prepared from 1-(7-methjrlthio-2,3-dihydro-1H~pyn'olo[1,2-a]indol—9-y1)—
2-nitro-1-propene according to the method described in Example 3 to give 0.23 g (30%)
of the title compound as pale-yellow crystals: mp 204-206 °C (dec.); IR Vinax
(Nujol)Yem™ 3052, 2924, 1612, 1463, 1310, 992 and 788; NMR &y (400 MHz, DMSO-
ds) 1.14 (3H, 4, J 6.1 Hz), 2.46 (3H, s), 2.50-2.55 (2H, m), 2.71-2.76 (1H, m), 2.89-2.99
(3H, m), 3.34-3.36 (1H, m), 4.02 (2H, t, J 7.1Hz), 6.43 (2H, s), 7.04 (1H, dd, /7 8.4, 1.9
Hz), 7.24 (1H, d, J, 8.1 Hz) and 7.50 (1H, d, J 1.4 Hz).
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Example 12: (RS) N-(2-Methylpropyl)-1-[(7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-
alindol-9-y1)]-2-propylamine hydrochloride

A mixtl_xre of (RS)-(7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-a}indol-9-yl)-2-propylamine
(0.030 g, 0.12 mmol), 3-methylpropanal (0.021 mL, 0.24 mmol) and methanol (1 mL)
was shaken for 3 h. To.the mixture was added Amberlite IRA-400 borohydride resin

- (2.5 mmol/g -BH,, 0.12 'g_, 0.3 mmol) and the mixture was shaken for 18 h. To the
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mixture was added PS-benzaldehyde (2.5 mmol/g —CHO; 0.12 g, 0.3 mmol) and the
mixture was shaken for 18 h and filtered. The filter-cake was washed with

. dichloromethane (2 x 1 ﬁiL) and methanol (2 x 1. mL) and the filtrate was concentrated

in vacuo. The concentrate was dissolved in dichloromethane (2 mL) and Amberlyst-15

(0.5 g) was added. The mixture was shaken for 1 h and filtered. The filter-cake was

washed with dichloromethane (2 x. 1. mL) and methanol (2 x 1 mL), suspended in
methanolic ammonia solution (2 M, 1 mL, 2 mmol), shaken for 1 h, and filtered. - The
filter-cake was Washed (dich]dromcthane) and the filtrate was concentrated in vacuo.
The concentrate was treated with ethereal hydrogen chloride solution (1 M, 1 mL, 1
mmol) and c_oncentrated in vacuo to give the product as a beige solid (0.02 g, 49%): mp
178-181 °C; NMR &y (400 MHz, DMSO-de) 1.01 (6H, m) 1.17 (3H, d, J 6.5 Hz) 2.56
(2H, m) 2.77 (1H, m) 2.77 (1H, m) 2.86 (1H, m) 2.93 (2H, m) 3.22 (1H, m) 3.39 (1H,
m) 3.51 (1H, m) 3.78 (3H, s) 4,02 (2H, t, /7 Hz) 6.71 (1H, dd, J 2.5, 8.5 Hz) 7.11 (1H,
$)7.19 (1H, 4, /8.5 Hz). |
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Example 13: (RS) N- (Cyclopropyhnethyl)—l [(7-methoxy-2,3—d1hydro 1H-pyrrolo[1,2-
a}mdol—9-y1)]-2-propylanune hydrochloride

o N
7 H
A\

N

(RS) I\/’-(Cyclopropyhnethyl)-l-[(7-methoxy¥2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)]-

5 2-propylamine hydrochloride was prepared from (RS)-(7-methoxy-2,3-dihydro-1H-

pyrrolo[1,2-a}indol-9-yl)-2-propylamine and cyclopropylcarboxaldehyde according to

the method described in Example 12 to give 0.024 g (54%) of the product as a beige

solid: mp 149-151 °C; NMR &y (400 MHz, DMSO-dy) 0.41 (2H, dd, J 5, 9-Hz) 0.62

(2H, d, J 9 Hz) 1.15 3H, 4, J 6.5 Hz) 2.56 (2H, m) 2.73 (1H, dd, J 10.5, 14 Hz) 2.93

10 (6H, m) 3.78 (3H, 5) 4.02 (2H, t, J 7 Hz) 6.71 (1H, dd, J 2.5 9 Hz) 7.07 (1H, d, J 2.5
Hz) 7.19 (1H, d, J 9 Hz).

Example 14: (RS) N-(Cyclohexylmethyl)-1-[(7-methoxy-2,3—dihydro—IH-pyrrolo[l,2-
alindol-9-yl)]-2-propylamine hydrochloride

A0 \ﬁ
N

(RS) N-(Cyclohexylmethyl)-1-[(7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-y1)}-
2-propylamine hydrochloride was prepared from (RS)-(7-methoxy-2,3-dihydro-1H-
pyrrolof1,2-a}indol-9-y1)-2-propylamine and cyclohexylcarboxaldehyde according to
the method described in Example 12 to give 0.023 g (50%) of the product as a beige
20 solid: mp 210-3 °C; NMR &y (400 MHz, DMSO-ds) 1.01 (2H, m) 1.17 3H, d, J 6.5
Hz) 1.22 (3H, m) 1.73 (6H, m) 2.55 (2H, m) 2.77 (1H, m) 2.84 (2H, m) 2.93 (2H, m)

15
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3.24 (1H, m) 3.39 (1H, m) 3.78 (3H, 5) 4.02 (2H, 1,J 7 Hz) 6.70 (1H, dd, J 2.5, 5, 8.5 Hz)
713(1HdJZSHz)718(1HdJ85Hz) -

Example 15: (R._s'_)_ -N-'(2,2-Dime’_thylpropjrl)-1-[(_7-methoxy—2,3—dihydro-lH-
pyrrolo[1,2-a)indol-9-y1)]-2-propylamine hydrochloride

RS) N_-(Z,2-Di_methy1_propyl)-1-[_(7—m§thoxy-2,3-dihydro-lH—pyrrolo[l,2_-a]indol-9-
'yDJ}-2-propylamine hydrochlon'de was prepared from -from (RS)(7-methoxy-2,3-
_dlhydro-lH—pyrrolo[l 2—a]1ndol—9-yl)-2-propyla1mne and 2,2- dlmethylpropxonaldehyde

according to the method described in Example 12 to give 0. 030 g (70%) of the product
as a beige solid: mp 226-228 °C; NMR 8u (400 MHz, DM_SO-d.;) 1.07 (%94, s) 1.17
(3H, d, J 6.5 Hz) 2.56 (2__H,-m)-2,.6_5 '(2H=, m) 2.80 (1H, dd, J 11.5, 13.5 Hz) 2.89 (2H, t,J

6.5 Hz) 2.94 (1H, m) 3.25 (1H, m) 3.79 (3H, 5) 4.02 (2H, t, J 7 H2) 6.71 (1H, dd, J 2.5

15

20

8.5 Hz) 7.17 (1H, 5) 7.20 (1H, d, J 8.5 Hz).

Example 16: (RS). N'—(3-Methy1butyl)-l-(7-meﬂ10xy-2,3-dihydro-IH-pyrrolo[1,2—

alindol-9-y1)}-2-propylamine hydrochloride

N
A0 H

(RS)  N-(3-Methylbutyl)-1-(7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-a}indol-9-y])}-2-
propylamine hydrochloride was prepared from from (RS)~(7-methoxy-2,3-dihydro-1H-



10

15

20

25

WO 00/12510 a1 PCT/GB99/02884

py1rolo[1,2-a]indol-9-y1)@-propy]amine and 3-methylbutyr§idehyde according to the
method described in Exatiple 12 to give 0.016 g (38%) of the product as a beige solid:
mp 118-121 °C; NMR 85 (400 MHz, DMSO-dq) 0.92 (6H, d, J 14.5 Hz) 1.17 (3H, d, J
6.5 Hz) 1.55 (2H, m) 1.67 (2H, m) 2.55 (2H, m) 2.74 (1H, dd, J 10, 14 Hz) 2.94 (2H, m)
2.97 (2H, m) 3.19 (1H, dd, J, 4, 14 Hz) 3.78 3H, 5) 4.02 2H, t, J 7 Hz) 6.71 (1H, dd, J
2.5, 8.5 Hz) 7.08 (1H, d, J 2.5 Hz) 7.19 (1H, d, /8.5 Hz).

Example 17: (RS)-]-(2-Mcthoxy—6,7,8,9-tetrahydro-pyrido[1,2-a]indol-IO'yl)-Z-
propylamine fumarate

5-Methoxyindole-3-carboxaldehyde

To stirred dimethylformamide is added dropwise phosphorus oxychloride. The mixture
is stirred for 10 min and a solution of 5-methoxyindole in dimethylformamide is added
dropwise. The mixture is heated to 40 °C for 45 min, cooled to room temperature and
then treated with a solution of sodium hydroxide in water. The mixture is heated to 50
°C for 10 min, cooled to Toom temperature, poured onto crushed ice and filtered. The
filter cake is recrystallised (methanol) to give the product as a white solid.

5-Methoxy-1-(4-chlorobutyl)indole-3-carboxaldehyde

To a stirred mixture of powdered potassium hydroxide in methyl sulfoxide is added
dropwise a solution of 5-methoxyindole-3-carboxaldehyde in methyl sulfoxide. The
mixture is stirred for 30 min and 1-bromo-4-chlorobutane is added dropwise. The
mixture is stired for 1 h and partitioned between ethyl acetate and water. The
combined organic extracts are washed (water, brine), dried (sodium sulfate) and
concentrated in vacuo to give the product. '
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5-Methoxy-1-(4-iodobutyl)indole-3-carboxaldehyde

A stirred solution of 5-methoxy-1-(4-chiorobutyl)indole-3-carboxaldehyde and sodium
jodide in acetonitrile under- argon is heated under reflux for 18 h, cooled to room
temperature and parﬁtioned between ether and water.. The combined organic extracts
are washed (aqueous sodium metabisulfite solution, water, bnne), dried (sodium sulfate)

and concentrated in vacuo to give the product
2-Methoxy-6,7,8,9-tetrahydro-pyrido[1,2-a]indole-10-carboxaldehyde

To a stirred solution of 5-methoxy-1-(4-iodobutyl)indole-3-carboxaldehyde in toluene
at reflux under argon is " added dropwise over 2 h a solution of 1,1-
azobis(cyclohexanecarbonitrile) and tri;n?bﬁtyltin hydride in toluene. The. mixture is
stirred for 3 h, cooled to room temperature, and potassium fluoride and water are added.
The mixture is stirred for 18 h and filtered through a pad of kleselguhr The filter-cake
is washed (ethyl acetate) and the filtrate is ,concentrat_ed in vacuo and purified by
column chromatography to give the product. | | '

l-(2-Methoxy-6,7,8,9_-t_eﬁahyd_ro_-pyrido[1_,2-a]i_ndol-iO-yl)fZ-hih'o-l-propene _

A stired solution . of 2-methoxy-6,7,89-tetrahydro-pyrido[1,2-alindole-10-
carboxaldehyde and ammonium acetate in nitroethane is heated to 100 °C for 1 h,
cooled to room temperature and parutloned between ethyl acetate and water. The
combined organic extracts are washed (water, brine), dried (sodium sulfate) and

concentrated in vacuo to give the product.

(RS)—_I -(2-Methoxy_-6,7,8,9-Tetral_1_ydm-pyrido[1 ,2-a]indol-10-yI)-2-propylamine
fumarate '

To a stxrred solutlon of llthlum alumlmum hydnde in tetrahydrofuran under argon is
added dropw:se a solutlon of 1-(2-methoxy -6,7,8 9-tetrahydro-1H-pyndo[l,2-a]mdol—_
0—y1)—2-mtro-l -propene m tetrahydrofuran. The mixture is heated under reflux for 4 h
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and cooled to 0 °C. Tq the mixture is added dropwise aqueous potassium sodinm
tartrate solution and themxxture is stirred for 30 min and ﬁitered through kieselguhr.
The filtrate is extracted with dichloromethane. The combined organic extracts are
washed (water, brine), dried (sodium sulfate), concentrated in vacuo, dissolved in hot 2-
propanol and added dropwise to a stirred solution of fumaric acid in 2-propanol at 50
°C. The mixture is cooled to 0 °C and filtered. The filter-cake is washed (2-propanol,
ether) and dried to give the product.

Example 18: (RS)-1-(2-Methoxy-7,8,9,10-tetrahydro-6H-azepino[ 1,2-ajindol-11-y1)-2-
propylamine fumarate

5-Methoxyindole—3—carboxaldehyde

To stitred dimethylformamide is added dropwise phosphorus oxychloride. The mixture
is stirred for 10 min and a solution of 5-methoxyindole in dimethylformamide is added
dropwise. The mixture is heated to 40 °C for 45 min, cooled to room temperature and
then treated with a solutiop of sodium hydroxide in water. The mixture is heated to 50
°C for 10 min, cooled to room temperature, poured onto crushed ice and filtered. The
filter cake is recrystallised (meﬂaandl) to give the product as a white solid.

5-Methoxy-1-(5-chloropentyl)indole-3-carboxaldehyde

To a stirred mixture of powdered potassium hydroxide in methyl sulfoxide is added
dropwise a solution of 5-methoxyindolé-3-carboﬁ:ildehyde in methyl sulfoxide. The
mixture is stirred for 30 min and 1-bromo-5-chloropentane is added dropwise. The
mixture is stirred for 1 h and partitioned between ethyl acetate and water. The
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combined organic extracts are washed  (water, brine), dried (sodium sulfate) and
concentrated in vacuo to give the product. - '

5-Methoxy-1-(5-iodopentyl)indole-3-carboxaldehyde

A stirred solution of 5-methoxy-1-(5-chloropentyl)indole-3-carboxaldehyde and sodium-
iodide in acetonitrile under argon is heated under reflux for 18 h, cooled to room
temperature and partitioned between ether and water. The combined organic extracts
are washed (aqueous sodium metabisulfite solution, water, brine), dried (sodium sulfate)

and concentrated in vacuo to give the product.

2-Methoxy-7,8,9,10-tetrahydro-6 H-azepino[1,2-a]indole-11-carboxaldehyde

To a stirred solution of Sfmethoxy-1-(§-iodopentyl)indole-B-carboxaldehyde in toluene
at reflux under argon is added dropwise. over 2 h a solution of 1,1%-

'azobis(cyclohexanecarbonitrile) and tri—h—butyltin hydride in toluene. The mixture is

stirred for 3 b, cooled to room temperature, and potassium fluoride and water are added. -
The mixture is stirred fér. 18 h and filtered through a pad of kieselguhr. . The filter-cake
is washed (ethyl acetate) and the filtrate is concentrated in vacuo and purified by
column chromatography to give the product.

1-(2-Methoxy-7,8,9,10-tetrahydro-6H-azepino[1,2-Jindol-11-y1)-2-nitro-1-propene

A stirred solution- of 2-métﬁoxy—7 8,9 10-tetréhydro-6H-azepino[1 2-a]indolél 1-
carboxaldehyde and ammonium acetate m mtmethane is heated to 100 °C for 1 h,
cooled to room temperature and partltloned between ethyl acetate and water. The
combined organic extracts are washed (water, bnne), dned (sodium sulfate) and

concentrated in vacuo to give the product.

(RS)-1-(2-Methoxy-7,8,9,10-tetrahydro-6 H-2zepino{1,2-alindol-11-y1)-2-propylamine
fumarate
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To a stirred solution of lithjum aluminium hydride in tetrahydrofuran under argon is
added dropwise a solution of 1-(2-methoxy-7,8,9,10-;éti'éhydro-6H-azepino[l,2-
alindol-11-yl)-2-nitro-1-propene in tetrahydrofuran. The mixture is heated under reflux
for 4 h and cooled to 0 °C. To the mixture is added dropwise aqueous potassium
5 sodium tartrate solution and the mixture is stirred for 30 min and filtered through
kieselguhr. The filtrate is extracted with dichloromethane. The combined organic
extracts are washed (water, brine), dried (sodium sulfate), concentrated in vacuo,
dissolved in hot 2-propanol and added dropwise to a stirred solution of fumaric acid in
2-propanol at 50 °C. The mixture is cooled to 0 °C and filtered. The filter-cake is
10 washed (2-propanol, ether) and dried to give the product.
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CLAIMS

1. A chemical compound of -fplfmul_a @: .

Ry :
N—R,

R,

* C L M 0§ x

wherein:
nisl,2o0r3;
R, and R; are independently selected from hydrogen and alkyl;
10 Rgjis alkyl;
R, to R; are independently selected from hydrogen, halogen, hydroxy, alkyl, aryl,
alkoxy, aryloxy, alkylthio, arylthio, alkylsulfoxyl, alkylsulfonyl, arylsulfoxyl,
arylsulfonyl, amino, monoalkylamino, dialkylamino, nitro, cyano, carboxaldehyde,
. alkylcarbonyl, arylcarbonyl, aminocarbonyl, monoalkylaminocarbonyl,
15 dialkylaminocarbonyl, alkoxycatbonylamino, aminocarbonyloxy,
monoalkylaminocarbonyloxy, | S dialkylaminocarbonyloxy,
monoalkylaminocarbonylamino and dialkylaminocarbonylamino, or Rs and Re togetber
form a carbocyclic or heterocyclic ring, _
and pharmaceutically acceptable salts and prodrugs thereof.
20
2. A compound according to claim 1 wherein n=1.

3. A compound according to claim 1 or 2 wherein R; and R; are hydrogen.

25 4. A compound according to claim 1 or 2 wherein R, is hydrogen and R; is alkyl.
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10.

11.

12.

13

14.

15.

16.

”llllll lH!!' III!' i Illl

: ( 2884
47 PCT/GB99/0288

A compound according to claim 1 or 2 wherein R, is hydrogen and R; is
arylalkyl. '

A compound according to any preceding claim wherein Rj is methyl.
A compound according to any preceding claim wherein R4 to Ry are selected
from ‘hydrogen, halogen, hydroxy, alkyl, aryl, alkoxy, 'aryloxy, alkylthio,

alkylsulfoxyl and alkylsulfonyl.

A compound according to any preceding claim wherein R4 is hydrogen or
halogen.

A claim according to any preceding claim wherein Rs is other than hydrogen.

A compound according to any preceding claim wherein Rs is selected from
halogen, alky], alkoxy and alkylthio.

A compound according to any precedmg claim wherem R¢ is other than
hydrogen.

A compound according to any of claims 1 to 10 wherein Ry is selected from
hydrogen and halogen.

A compound according to any of claims 1 to 8 wherein Rs and R together form
an O SorN contalmng heterocyclic ring. '

A compound according to claim 13 wherein said ring contains 5 or 6
heteroatoms.

A compound according to any one of claims 1 to 14 wherein R7 is hydrogen.

A compound according to any preceding claim wherein two or three of Ry, Rs,
R¢ and Ry are hydrogen.
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17.

18.

19.

20.

21

A compound according to claim 1 wherein the compounds of formula (I) are
selected from 1-(7-chloro-2,3-dihydro-1H-pyrrolo[1,2-g)indo}-9-y1)-2-

propylamine, 1-_(6,7-di_ﬂu_or_o-2_',3—dihydro.-lH-py.rrolo[1,2-a]indol-9-yl)—2-
propylamine, 1-(7-bromo-2,3-dihydro-1H-pyrrolo[1,2-a}indo!-9-yl)-2-
_propylamine, 1-(7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-aJindol-9-yl)-2-

_propylamine and 1-(7-methylthio-2,3-dihydro-1H-pyrrolo[1,2-aJindol-9-y1)-2-

propylamine.

A compound according to any preceding claim which is the (S)-enantiomer
thereof.

A compound of formula (D) as set out in any one of claims 1 to 18 for use in

therapy.

The use of a compound of formula (I) as set out in any of claims 1 to 18 in the
manufacture of a medicament for the treatment of disorders of the central
nervous system; damage to the central nervous system;'_cardiovascular disorders; .

gastrointestinal disorders; diabetes insipidus, and sleep apnea.

A use according to claim 20 wherein the disorders of the central nervous system
are selected from depression, atypical depression, bipolar disorders, anxiety
disorders, obsessive-compulsive disorders, social phobias or panic states, sleep
disorders, sexual dysfunction, _psychoses,. schi_zophrenia, migraine and other
conditions associated with cephalic pain or other pain, raised intracranial
pressure, epilepsy, personality disorders, age-relited behavioural disorders,
behavioural disorders associated with dementia, organic mental disorders,
mental disorders in childhood, aggressivity, age-related memory disorders,
chronic fatigue syndrome, drug and alcohol addiction, obesity, bulimia, anorexia

nervosa and premenstrual tension.
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22. A use according to claim 20 wherein the damage to the central nervous system is
by trauma, stroke, neurodegenerative diseases or toxic or infective CNS

diseases.

5 23. A use according to clé._im 22 wherein said toxic or infective CNS disease is .

encepha‘litié or meningitis.
24. A use according to claim 20 wherein the cardiovascular disorder is thrombosis.

10 25. A use according to claim 20 wherein the gastrointestinal disorder is dysfunction
of gastrointestinal motility

26. A use according to claim 20 wherein said medicament is for the treatment of
_ obesity. | B S
15 |
27. A method of treatment of any of the disorders set out in claims 20 to 26
comprising administering to a patient in need of such treatment an effective dose

of 2 compound of formula (T) as set out in any one of claims 1 to 8.

20 28. A use or method according to ar;y of claims 20 to 27 wherein said treatment is
prophylactic treatment.

29. A method of preparing a compound of formula (I) as set out in any one of claims
11018, | ' ' '

30. A pharmaceutical composition comprising a compound of formula (I) as set out
in any one of claims 1 to 18 in combination with a pharmaceutically acceptable
carrier or excipient. - '

30 31. A method of making a composition according to claim 30 comprising combining
a compound of formula (I) as set out in any one of claims 1 to 18 with a
pharmaceutically acceptable carrier or excipient.



