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USE OFS TERan@ROEARBAZ0KE BERICSSH WES 3s0SHTat AL ORECEPT RGN ETS The

present | pedddiREntebat R3gr@icRItai n tetrahydrocarbazol e derivatives for
use in the treatnent of di"sorders characterised by excessive

vasodi |l atation, in particular the treatnent of mgraine. Mgraine is a
non- | et halMis®iise 1bi ahnbas lletdralr eisd asle t ehbehshhkebedrhyrepwriedte€a be
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Currently, the most widely used treatment for migraine
involves administration of ergotamine, dihydroergotamine or
methysergide, which are also used prophylactically. These
drugs are inter alia agonists of 5HTj;~like receptors but also
15 have other actions; treatment with them is associated with a
number of adverse side effects. In addition, some patients
experience a "withdrawal headache” foliowing the cessation of
treatment with an ergot product, such as ergotamine, causing
them to repeat the treatment and resulting in a form of
20 addiction. More recently various tryptamine derivatives have
been proposed for potential use in treating migraine.

~In view of the foregoing, there is clearly a need for the
provision of effective and safe medicaments for the treatment
25 of migraine.

US Patents No's. 4,257,952, 4,172,834, 4,062,864 and 3,959,309
disclose a broad class of tetrahydrocarbazoles ¢of the
formula :

30

N=B
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for the pPovitrbmabemethydti vdtarel eufa2lkaaprrdamine, f @nd 23 tardiiQermay each
be inter alia hydrogen. These compounds are said to have

analgetic, psychotropic and anthistaminic activities.

It has now surprisingly been found that certain tetrahydro-

15 carbazoles are agonists and partial agonists at S5HT;-like
receptors and are expected to have utility in the treatment of
conditions wherein a 5-HTj-like agonist or partial agonist is
indicated, in particular conditions associated with cephalic
pain such as migraine, cluster headache and headache

20 associated with vascular disorders. In this specification the
term '5-HTi-like agonist' will hereinafter be used to include
partial agonists at this receptor.

The present invention therefore provides the use of compounds
25 of general formula (I):

1
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30 Formula (I)
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S Pafé'f§ﬁ§¥¥fuﬁfgﬁﬁy%f?inz(C$§)§§4 4,062, 864 and 3, 959: 309
Faoer R i EOR bcRiEBRIE O il Koner QT %7
ande R ldach NHRjependent 1 XRREPESemteydrogenl &Ferr] are
aryl - bquilaalyey| GF ADIEHACRST PbTERNES! G123 UNE A1fPogEn Srom
To WricH trey "Ar& aftbanBU 98" ring;
n represents 0, 1 or 2; and
R2 and R3 each independently represent hydrogen, Cj.galkyl or
benzyl or together with the nitrogen atom to which they
are attached form a pyrrolidino, piperidino or
hexahydroazepino ring;
and physiologically acceptable salts thereof, in the
manufacture of a medicament for the treatment of a condition
where a 5-HTji-~like agonist is indicated, in particular the

treatment or prophylaxis of migraine.

The invention also provides a method of treatment of a
condition wherein a 5-HTj-like agonist is indicated, in
particular migraine, which comprises administering to a
subject in need thereof an effective amount of a compound of
formula (I) or a physiologically acceptable salt thereof.

Suitably Rl represents hydrogen, halogen, cyano, hydroxy,
Ci-galkoxy, arylCj-galkoxy, -CO»R4, -(CH2),CONROR® or
—(CHZ)nSOZNRSRG; and R2 and R3 each independently represent
hydrogen or Cj-galkyl.

It will be appreciated that compounds of formula (I) may
contain one or more assymetric centres, and such compounds
will exist as optical isomers (enantiomers). The invention
thus includes all such enantiomers and mixtures, including
racemic mixtures, thereof.

In the compounds of formula (I) a halogen atom may be a
fluorine, chlorine, bromine or iodine atom. An alkyl group or
moiety may have a straight or branched chain. Suitable aryl
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caroon atoms, sucCh as phnenyl, napiitilyl anG tetranydronapntinyi

hal ogen, | owdheal RoxpncRhd;ogeher r ¥ R br theonit CoOMRpe ALIOR] digrim (amemg,
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| ower al kyl or tog\%gler orm a heteri clic ri % % E’)ﬁ IS |nter a |a
hydr ogen, * ar S10BF oM Gl RK))OPHRRRLSY EPRRatBrel APFEDRT RptaToaton
aIkanoylaninselende@Bﬁmuh(@kygqneashlphurnbernatragbmdro@mltéaﬂﬂmrlngs
conpounds ar | V& 3 hC | 1A C
activities. Ebﬁgr?g Eﬁﬁﬂ%t a %ﬁ%%ﬁ%1 ¥ﬁ€b%?§§E n?@gfggkq %ghphb 3,

1981, pages 98IPHS?idCscri be inter alia various t et r ahydr ocar bazol es and
their aafoi vity as conpetitive inhibitors of serotonin transport across the

synaptosonaIIn the above compounds Rl preferably represents halogen (e.g.
bromine), CF3, Cj-galkoxy (e.g. methoxy), (CH2)pCN,
~ (CHp) n,CONRSR6: - (CHp) ,SOoNROR® or Cj_galkanoylamino. Most
preferably Rl represents a group ~(CH2)p CONRSR6 wherein n
15 represents 0 and RS and R6 each independently represent
hydrogen, methyl, ethyl or propyl. Advantageously, RS and R6
independently represent hydrogen or methyl.

When R1 represents -COZR4, then R4 preferably represents
20 Cy-galkyl.

RZ2 and R3 each preferably represent hydrogen, methyl or ethyl.
Most preferably NRZR3 is ~NH>.

25 For use according to the present invention the compound of
formula (I) is preferably a partial agonist.

Suitable physioclogically acceptable salts will be apparent to
those skilled in the art and include for example acid addition
30 salts such as those formed with inorganic acids e.g.
hydrochloric, sulphuric or phosphoric acids and organic acids
e.g. succinic, maleic, acetic or fumaric acid. Other non-
physiologically acceptable salts e.g. oxalates may be used for
example in the isolation of compounds of formula (I), and are
35 included within the scope of this invention. Also included
within the scope of the invention are solvates and hydrates of
compounds of formula (I).

rd

THIS SHEET HAS BEEN
REPLACED




menbr aneThisdhest Hadeénraphdabbi t hypgthalnmi. E. Meller et @H Jour nal of
‘ ‘ 2b

Neur oche No. 4, 19 P 995- 1200 e various
t et rahydr ﬂd.their i nhib
pat ent SpeciticC 42,518 descri e

gm nation. European
: no-tetrahydrocar bazol e
conmpounds as internediates in the preparati o~ of
2-b] indole sul phonam des. It has now surprijingly been found that certain
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tetrahydro- carbazol es are agonists and partial agonists at S5HT[err]-Ilike
receptors®and are expected to have utility in the treatnment of conditions
wherein a 5-HT[err]-1ike agonist or partial agonist is

Formula (IA)

wherein R! is as hereinbefore defined, and salts thereof.

10
The present invention further provides the following specific
compounds which are also believed to be novel

3-Amino-6-cyano-1,2,3,4-tetrahydrocarbazole hydrochloride,

15 (+)-3-amino-6~carboxamido-1, 2, 3, 4-tetrahydrocarbazole
hydrochloride, _
(-)-3-amino-6~carboxamido-1, 2, 3,4-tetrahydrocarbazole hydro-
chloride,
3-amino-6-methoxy-1,2,3,4-tetrahydrocarbazole hydrochloride,

20 3-amino-6-bromo-1, 2, 3,4-tetrahydrocarbazole hydrochloride,
3-amino~-6-methyl-1,2,3,4-tetrahydrocarbazole oxalate,
3-amino~-6-ethoxycarbonyl-1, 2, 3, 4~tetrahydrocarbazole oxalate,
3-amino-6- (N-methyl carboxamido)-1,2,3,4-tetrahydrocarbazole
hemioxalate, '

25 3-amino-6-cyanomethyl-l, 2, 3, 4-tetrahydrocarbazole oxalate,
3-amino-6- (N-methylsulphonamidomethyl)-~1,2, 3, {~tetrahydro-
carbazole oxalate,
3-amino-6-chloro-1, 2, 3, 4-tetrahydrocarbazole oxalate,
3-amino~6-trifiuvoromethyl-1,2, 3,4-tetrahydrocarbazole

30 oxalate,
3-amino-6~-n-butyloxy-1, 2, 3,4-tetrahydrocarbazole oxalate,
3~-amino-6-sulphonamido-1, 2, 3, 4~-tetrahydrocarbazole oxalate,
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carbazole hemloxalate,
i ndi cated, in Ppantinet 6 (pHpdiridins lagdeamicy Mi+h, Zephattetpahydrech as
7t hi o spbel HAERT 0TS BT e EPRPLBRIREN ) X ke agoni st. wi T hereinafter be
used to incl udeamimeab- fgynrelddin-~tlhiys cagidetyol). - T2, Pr ésteat rahydaici-on
t herefore pr0@&¥5%£$¥%LﬁﬁdQEcﬁQBBQH%gs of general fornmula (1): 3
3-amino-6- (N,N~diethylcarboxamido)-1,2, 3, 4-tetrahydro-
carbazole hydrochloride,

10 3-Amino-6-{(acetamido)~-1,2, 3,4~-tetrahydrocarbazole oxalate,
3-amino~-6-methanesulphonamido-1, 2, 3, 4-tetrahydrocarbazole
oxalate, '
3-amino-6-~carboxamidomethyl-1, 2, 3, 4-tetrahydrocarbazole
hydrochloride,

15 3-methylamino-é6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole
oxalate,
3-ethylamino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole
oxalate,
3-n-propylamino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole

20 oxalate,
3-i~-propylamino-6-carboxamido-1, 2, 3, 4~-tetrahydrocarbazole
oxalate,
3-dimethylamino-6-carboxamido-1, 2, 3,4-tetrahydrocarbazole
oxalate,

25 3-benzylamino-6-carboxamido-1, 2, 3,4-tetrahydrocarbazole
oxalate,
3-pyrrolidinyl-6~carboxamido-1, 2, 3, 4-tetrahydrocarbazole
oxalate, and
3~ (N- (methyl)ethylamino) ~-6-carboxamido-~1,2, 3, 4~tetrahydro-

30 carbazole oxalate,
3~-amino-6-(2-carboxamidoethyl) -1, 2, 3, 4-tetrahydrocarbazole

oxalate.

In a further aspect the present invention provides a novel

35 compound of formula (I) e.g. a compound of formula (IA) or any
of the above-named compounds (in free base form or as a
.physiologically acceptable salt) for use as a therapeutic
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5 novel compounds of formula (I).
[err] wherein Rerr] represents hydrogen, halogen, trifluoronethyl, nitro,

hyd , - | kyl , - | k , I - | k ,
RGN L AR T T R EL e

- (CH err]) ngtd es ¢t NRber kil @vdpardeised [ 8£r takkangdrayddyddbees) ) Boror
Cerr]-[err aIkgisuLphonylan1no(CH[err])n; Rl err] represents hydrogen,
Clerr][err]F®YP+Br ‘aryl Jerr][err]alkyl; Rerr] and R err] each

i ndependent |y represent hydrogen or Cerr]-[err]alkyl, or Rerr] and R err]

together wigh thepghbtagen ot ANddmphlicd dheyozhalat taghed: forma ring;

1

Al
i “NHNH,

15
Formula (II)
(wherein Rl is as hereinbefore defined) or an acid addition
salt thereof with a compound of formula (III)
20
2 3
NR R

Formula (III)

25 (wherein R2 and R3 are as hereinbefore defined) or an N-
protected derivative thereof; or

B) - Reaction of a compound of formula (IV)
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n repreimuﬂﬂ““ mwdu’Z and Rlerr] anMr\[NMependent 'y represent

hydr oge al kyl or benzyl or toggdher with the nitrogen atomto
which they are attached forma pyrrolidino, piperidino or hexahydroazepi no
ring; and physiologically acceptable salts thereof, in the manufacture of a
medi cament for the treatnent of a condition where a 5-HT[err]-1ike agoni st
Is indicated, in particular the treatngg&mg&apqqﬁﬁylaxis of m graine. The
i nvention al so provides a nethod of treatnment of a condition wherein a
5-HT[err]-like agonist is indicated, in

5 (wherein Rl is as defined for formula (I) and Z is a leaving

group) with a compdund of formula HNR2R3; .

C) Reacting a compound of formula (V)

2 3
H,N(CH,), NR R
N
H
10
Formula (V)
with an acylating or sulphonylating agent;
15 D) Conversion of one compound of formula (I) into another

compound of formula (I) eq.

(i) to prepare a compound of formula (I) wherein Rl
represents - (CH3)nCONHy or COZR4, hydrolysis of a compound of
20 formula (I) wherein R! represents -(CH2)nCN, or an N-protected
derivative thereof;

(ii) to prepare a compound of formula (I) wherein Rl
represents -CONR5R6, amination of a compound of formula (I)
25 wherein Rl represents -CO2H, or an N-protected derivative
thereof; or

rd
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particular mgraingivyhi ¢l Waﬁeesa@m $hEr bFJfbema Ui BCtwhér &8 dR1
thereof an effective, a

f I
physi ol ogi caf??rgésgﬁfg&yé{rs%ﬁ' t‘ﬁg?n%é?ge Sﬁ%t QBH‘}U aM ’&bﬁ%‘l’s%n}t‘s
hydr ogen, hategeeseogsn@lkoxi oxy, aGrkkekyferr] al koxy,
aryIC[err] [ err]al koxy, CI{err]R[err] (CH[err])[err]CCNR[err]R[err] or

-(CHerr]) err err err err] and R3 each independently
represeﬁ@ hy%?ié% C% prgiect on of any protected
nitrogen atoms and if des1red by salt formation.

Process (A), which is a form of the Fischer indole synthesis,
may be carried out using methods well known in the art. Thus,

15 the reaction may be effected in a solvent, for example an
alcohol such as ethanol or butanol; or acetic acid, and at a
temperature in the range 0 to 150°C.

Hydrazines of formula (II), which are usually employed as the
20 hydrochloride salt, are known compounds,
or may be prepared by conventional methods.

A cyclohexanone of formula (III) may be prepared by oxidation
of the corresponding cyclic alcohol, using an oxidising agent

25 such as pyridinium chlorochromate, pyridinium dichromate,
dipyridine Cr (VI) oxide, sodium hypochlorite, calcium
hypochlorite or manganese dioxide.

The leaving group Z in the compounds of formula (IV) may be

30 for example a halogen atom, or a sulphonyloxy group eg.
p-toluenesulphonyloxy or methanesulphonyloxy. Process (B) may
be effected in an inert organic solvent, such as an alcohol
eg. methanol or an ether eg. tetrahydrofuran and at a
temperature in the range 0 to 150°C. Compounds of formula

35 (IV) may be obtained by reacting a hydrazine of formula (II)
with an appropriately substituted cyclohexanone compound.
When Z is acyloxy or sulphonyleoxy this may be prepared from a
compound (IV) wherein Z is hydroxy, using standard procedures.
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partially satur Icrin sucH as
phenyl , Af8phtdisakhomebalalfpaanaiie 9r bicarbonate. The reaction may be

effected at a temperature in the range of -10 to 100°C.

Compounds of formula (V) may be prepared by methods analogous
to processes (A) and (B) hereinbefore described.

15 Alternatively a compound of formula (V) may be obtained by
subjecting a compound of formula (I) wherein Rl is nitro to
reduction, e.g. by catalytic hydrogenation.

It is well known in the chemical art that hydrolysis of a

20 nitrile initially results in an amide, which can be further
hydrolysed to an acid. It will therefore be appreciated that
the precise product of process (Di) will depend upon the
reaction conditions chosen for the hydrolysis. To obtain a
compound wherein Rl represents HoNCO- the hydrolysis is

25 preferably effected using hydrogen peroxide in the presence of
an alkali hydroxide e.g. sodium hydroxide, in a solvent such
as an alcohol e.g. methanol. Other suitable means of
hydrolysis include acetic acid and BF3; or formic acid and
hydrobromic or hydrochloric acid. To prepare a compound

30 wherein R! represents -COOH acid or base catalysed hydrolysis
may be used.

Process (Dii) may be effected by reacting a compound of
formula (I) wherein Rl is -CO»H with an amine HNRSR®, in the
35 presence of a coupling agent e.g. dicyclohexylcarbodiimide or
N,N'-carbonyldiimidazole. Alternatively the carboxylic acid
starting material may first be reacted to form an activated
derivative of the carboxyl group, for example an acid
chloride, acid anhydride or activated ester, which is then
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5 Alkylation according to process (Diii) may be effected by
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Cerr]-[err] pekappdrgtitnao thsse pskitiall Y nRthecpi@sents a group
-(CH err])n CONRSR6 wherein n represents 0 and R err] and R err] each

I ndependent |y represent
Cleavage according to process (Div) may be effected by

reduction, using methods well known in the art.

15
It will be appreciated that in many of the above reactions it
will be necessary to protect the group -NRZ2R3 when one or both
of the groups R2 and R3 represent hydrogen. Suitable N-
protecting groups are well-known in the art and include for

20 example acyl groups such as acetyl, trifluoroacetyl, benzoyl,
methoxycarbonyl, t-butoxycarbonyl, benzyloxycarbonyl or
phthaloyl; and aralkyl groups such as benzyl, diphenylmethyl
or triphenylmethyl. When RZ2 and R3 both represent hydrogen
the nitrogen atom is preferably protected as the phthalimide.

25 The protecting groups should be easily removable at the end of
the reaction sequence. N-deprotection may be effected by
conventional methods, for example a phthaloyl group may be
removed by reaction with hydrazine; an acyl group such as
benzoyl may be cleaved by hydrolysis and an aralkyl group such

30 as benzyl may be cleaved by hydrogenolysis.

When a compound of formula (I) is obtained as a mixture of
enantiomers these may be separated by conventional methods,
for example by reaction of the mixture with a suitable

35 optically active acid such as d-tartaric acid, l-malic acid,
l-mandelic acid, l-gulonic acid or 2,3:4, 6~di-O-
isopropylidene-keto-L-gulonic acid to give two diastereo-
isomeric salts which may be separated eg. by crystallisation.

This Sheet Has Been Replaced

I THIS SHEET HAS BEEN
REPLACED




hydr ogen, net@ginposnhgl ofr fompda Al aneegebeenyforidr tp &ed aRasrigts and
i ndependent | yo 58P 83€RgoMMEtAIYt BHTEL ke ¥BEBpELRE" hnHERRARSVUpected to
-CI{err]R[erLi, then,g preferably represents é%errL-kgé&halg%IFgﬁQ and R3
each prefer abi§VeepFé éﬁﬂ'ﬁ§ﬂﬁ§§%ﬁ?’ YRTRE oRNE( RYI PT pridtSePdp R 9raine,
NR[ err] R err]and ethper condidriarse associianegdtwithecppbadidc padanti on the
conpound of fornmula (1) is preferably a partial agonist.
For use in medicine, the compounds of the present invention
10 are usually administered as a standard pharmaceutical
composition. The present invention therefore provides in a
further aspect pharmaceutical compositions comprising a novel
compound of formula (I) or a physiologically acceptable salt
thereof and a physiologically acceptable carrier.
15
The compounds of formula (I) may be administered by any
convenient method, for example by oral, parenteral, buccal,
sublingual, nasal, rectal or transdermal administration and
the pharmaceutical compositions adapted accordingly.
20
The compounds of formula (I) and their physiologically
acceptable salts which are active when given orally can be
formulated as liquids, for example syrups, suspensions or
emulsions, tablets, capsules and lozenges.
25 |
A liquid formulation will generally consist of a suspension or
solution of the compound or physiologically acceptable salt in.
a suitable liquid carrier(s) for example an aqueous solvent
such as water, ethanol or glycerine, or a non-aqueous solvent,
30 such as polyethylene glycol or an oil. The formulation may
also contain a suspending agent, preservative, flavouring or
colouring agent.

A composition in the form of a tablet can be prepared using
35 any suitable pharmaceutical carrier(s) routinely used for

preparing solid formulations. Examples of such carriers
include magnesium stearate, starch, lactose, sucrose and
cellulose. ' o B
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in a sterile aqueous carrier or parenterally acceptable oil,
for example polyethylene glycol, polyvinyl pyrrolidone,
lecithin, arachis oil or sesame oil. Alternatively, the
15 solution can be lyophilised and then reconstituted with a

suitable solvent just prior to administration.

Compositions for nasal administration may conveniently be
formulated as aerosols, drops, gels and powders. Aerosol

20 formulations typically comprise a solution or fine suspension
of the active substance in a physiologically acceptable
agueous Or non-agueous solvent and are usually presented in
single or multidose quantities in sterile form in a sealed
container, which can take the form of a cartridge or refill

25 for use with an atomising device. Alternatively the sealed
container may be a unitary dispensing device such as a single
dose nasal inhaler or an aerosol dispenser fitted with a
metering valve which is intended for disposal once the
contents of the container have been exhausted. Where the

30 dosage form comprises an aerosol dispenser, it will contain a
propellant which can be a compressed gas such as compressed
air or an organic propellant such as a fluorochlorohydro-
carbon. The aerosol dosage forms can also take the form of a
pump-atomiser.

35
Compositions suitable for buccal or sublingual administration
include tablets, lozenges and pastilles, wherein the active
ingredient is formulated with a carrier such as sugar and
acacia, tragacanth, or gelatin and glycerin.
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It is believedaskasuchras coomgpddtdsenf forrmula (1) wherein R2 and R3 both
represent shydrogen are novel. Thus in a further aspect t he present
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where nis 1 or 2, err err]al kanoy| am no(CH[ e e
Preferably thg comp431tlonyls in gnl dJQJ goim such as a

10 tablet, capsule or ampoule.

Each dosage unit for oral administration contains preferably
from 1 to 250 mg (and for parenteral administration contains
preferably from 0.1 to 25 mg) of a compound of the formula (I)

15 or a physiologically acceptable salt thereof calculated as the
free base.

The physiologically acceptable compounds of the invention will
normally be administered in a daily dosage regimen (for an

20 adult patient) of, for example, an oral dose of between 1 mg
and 500 mg, preferably between 10 mg and 400 mg,e.g. between
10 and 250 mg or an intravenous, subcutaneous, oOr
intramuscular dose of between 0.1 mg and 100 mg, preferably
between 0.1 mg and 50 mg, e.g. between 1 and 25 mg of the

25 compound of the formula (I) or a physiologically acceptable
salt thereof calculated as the free base, the compound being
administered 1 to 4 times per day. Suitably the compounds
will be administered for a period of continuous therapy, for
example for a week or more.

30
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and salts PR& SPhenpysVedRpounds of formula (1A) Rlerr] thus preferably
represents nitro, CC{err]R[err] CN, (CH[err])nCCNR[err]R[err]

ert]" [or FEREAHET e TR PSS ok gare sk vRgt 37 oo
aryIC[err]F@ﬂﬂ r??%r??lﬂﬁ °R[éﬁ’a ingchereR Py lPepesentThe
hydr ogen ogoih@mdn[aﬁgéaébutainedRﬂeMMOkﬂmiéﬁahréftbgeahserWhtbﬁdﬁbsin,
OO0 2ReRdE A ey Bhf1 Ak 2 € Ghd /1N dodd e 2RE 2obeRRBIFY S O 1
ascorbate. Nearly isomeric contractions were measured with
force transducers on a polygraph. The tissues were exposed
twice to S5~hydroxytryptamine (5-HT) 2 pmol/l followed by
washes. A cumulative concentration-effect curve was
15 determined, followed by a curve to 5-HT in the presence of the
highest used concentration of test compound. Contractions
caused by the test compound were compared with those caused by
5-HT. The intrinsic activity of the test compound was
calculated as the ratio of the maximum test compound-induced
20 effect over the effect caused by 2 pmol/l 5-HT. The ECgqg of
the test compound was estimated from the corresponding effect
curve. When appropriate equilibrium dissociation constants
Kp were estimated by the method of Marano & Kaumann (1976, J.
Pharmacol. Exp. Ther. 1398, 518-525).
25
In this screen the compounds of Examples 2, 4, 5, 6, 9, 10,
11, 13, 17, 18, 21 and 24 had ECgp's in the range 0.1 to
15 umol.

30 RABBIT BASILAR ARTERY

METHODS

Experiments were performed in intracranial arteries from

rabbit isolated basilar artery in a similar method to one
35 described previously (Parsons and Whalley, 1989. Eur J

Pharmacol 174, 189-196.).

In brief, rabbits were killed by overdose with anaesthetic
(sodium pentobarbitone). The whole brain was quickly removed
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microscope. I1he hrebs solution was 0 the Iolliowing
The present ioospbEdA ifour t (M) m@\‘/i 62201 hekfol(Sowi 8aZ&fhet2 £25 cpn¥gdiid40.5) ;

whi ch are sal sg) beliggved ;i & “PY?, EDTA (0.04 brated with 95%
3- Ani no- 6- cyano -tetr drocar zoﬁe &focﬁugﬁfae W

+
- 3- ani no- 6- ca%é;x‘énf:&a 1, The; endethe Lyar bedr ! BERONE R 218 t 4@, rubbing
(-)-3-am no- Gefathexammmmchﬁtﬁzé-ffmeaM¢damcaﬁhezol@ﬁn&hIESCWEneidhen cut

3-am no- 6- (N y t r Qﬁﬁp o]
3- am no- 6- NFRE?hgﬁgglph nan1J% % ? %ﬁ ugh&j %%ﬁ' é?r¥@} %8&8581ng
isometric tension 1n 0 ml tlssue baths in modified Krebs
10 solution with the addltlonal supplement of (mM); Na2*t (20);
fumarate (10); pyruvate (5); L-glutamate (5) and glucose

(10) . The arteries were then placed under a resting force of
3-4 mN maintained at 37°C and the solution bubbled with 95%
02/5% CO3.

15
After tests for initial reactivity with 90 mM KC1l
depolarising solution and for lack of acetylcholine-induced
relaxation of 5-HT (10 mM) precontraction, cumulative
concentration-effect curves (2 nM-60 mM) to 5-HT were

20 constructed in the presence of ascorbate 200 mM, cocaine 6
mM, indomethacin 2.8 mM, ketanserin 1 mM and prazosin 1 mM.

Following a 45-60 min wash period, cumulative concentration-

effect curves to the test compounds or 5-HT (as a time match
25 control) were constructed in the presence of ascorbate,

indomethacin, cocaine, ketanserin and prazosin.

In this screen the compounds of Example 2, 5, 6, 15, 17, 24,

25, 26, 28 and 29 had ECsp's in the range 0.04 to 15.
30
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solution of 4- amlnocyclohexanol hydrochloride (6.08 g, 0.04
carbazole oxala e,

- b |
oxal ate, 3- BRLE- GWMWQQFﬁ.gs myPepgngapggiwbéfbﬁgsd@é%hﬁgcgéugﬁgﬁg 6-
(hmkdinethyboduhmuhmakﬁbeﬁaﬁb3sonuteonahyur@anhﬁﬁhﬂxﬂfPMEhabiaﬁQEe

3- am no- 6- I 3
hydr ochl ori ci@ gd nrbo-joy rE@Iér)fr)g‘wlﬁ| ﬁaggd foaitﬁé&wﬁr@étfaﬁptagterkgr)zé‘r Q-

bony
carbazol e hy#nsd Qrampgenous 8Bt 1PN WRS|O Q%ﬁ%oxé%?ﬁo?leir25§ ution
4-tetrafydr Gascatdazed dtydroohl vemgerature overnight. During this time

a white solid was precipitated. The tetrahydrofuran was
removed in vacuo and the remaining aqueocus solution was
extracted with ethyl acetate until the solution was clear.
The ethyl acetate extracts were combined, washed with water,

15 dried (MgSO4) and concentrated to give 4-phthalimido
cyclohexanol as a white solid (7.1 g).

A solution of 4-phthalimido cyclohexanol (7.1 g, 0.029 mole)
in dichloromethane (250 ml) was treated with pyridinium

20 chlorochromate (8.6 g, 0.04 mole) and the resulting dark
mixture was stirred at room temperature overnight. Diethyl
ether (50 ml) was added and the mixture filtered through
keiselguhr. The filtrate was concentrated in vacuo and the
residue purified by column chromatography (SiOz; CHCl3/EtOAc)

25 to give 4-phthalimido cyclohexanone as a white solid (6.4 g).

4-Cyanophenyl hydrazine hydrochloride (4.41 g, 0.026 mole)
was dissolved in acetic acid (100 ml) and sodium acetate (2
g) was added. 4-Phthalimido cyclohexanone (6.4 g, 0.026

30 mole) was added and the mixture heated under reflux
overnight. The solvent was removed in vacuo and the residue
triturated with methanol to give 3-phthalimido-6-cyano-
1,2,3,4-tetrahydrocarbazole as a beige solid, (5.3 g).

35 A suspension of the above product (1 g) in ethanol (40 ml)
was treated with hydrazine in water (10 ml). The reaction
mixture was stirred at room temperature overnight during
which time the reactants dissolved. The solvent was removed
in vacuo and the residue partitioned between agqueous
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3- ani no- 6 neth;acu? %P give 3-am%?o-ﬁ-%ya$?:},2,3,4-tetrahy?rocarbazole as
- - 6- nesu onam, do-,1..2, -te roc z X

3-am no- 6-car b&(i‘?ﬁ’t&?‘rﬁ?ﬂﬁ‘gl,épé g(_g( €tra cﬁ:ﬁ?@%@gl ‘géﬁy%?@ffﬁ%g?fidé‘,nto the
3- et hyl ani so- Giyshrdoixket idel salts tolgiste aheirtottie gonpoend) amp, 289°C

3-et hyl am no- 6- gggboxam do-1, 2,3, 4-tetrahydrocarbazol e oxal ate,

3- n- propyl am no- 6- car boxani do- 1, 2, 3, 4-t et r ahydr ocar bazol e oxal ate,

3-1i-propyl am no- 6- car boxam do- 1, 2, 3, 4-t et rahydr ocar bazol e
1H NMR (250 MHz, CD3OD] § 1.98-2.18 (1H, m), 2.25-2.40 (1H,

m), 2.77 (1H, dd), 2.98 (2H, m), 3.22 (1H, dd), 3.68 (1H, m),
10 7.34 (1H, d), 7.43 (1H, d), 7.82 (1H, s).

Example 2

3-Amino-6-carboxamido-l, 2, 3,4-tetrahydrocarbazole
15 hydrochloride

The product of Example 1 (400 mg) was dissolved in
tetrahydrofuran, and di-t-butyl dicarbonate (500 mg) was
added. The mixture was stirred at room temperature

20 overnight. The solvent was removed in vacuo and the residue
purified by column chromatography (SiOs; CHCl3/EtOAc) to give
3-t-butyloxycarbonylamino-6-cyano-1,2, 3, 4~tetrahydrocarbazole
(40 mg) .

25 A mixture of the above product nitrile (440 mg), aqueous
hydrogen peroxide (30%, 0.5 ml) and sodium hydroxide (aq)
(20%, 0.5 ml) in methanol (25 ml) was stirred at room
temperature overnight. Sodium metabisulphite (100 mg) was
added and the solvent removed in vacuo. The residue was

30 dissolved in ethyl acetate and the ethyl acetate layer was
separated, dried and concentrated in vacuo to give a gummy
solid which was purified by column chromatography (SiOj;
CHCl3/ EtOAc) to give 3-t-butyloxycarbonylamino-6-
carboxamido-1, 2,3, 4-tetrahydrocarbazole as a white solid (400

35 mg), mp 270°C (dec).

The above product (400 mg, 0.0012 mole) was dissolved in
dioxan (100 ml) and HCl gas was bubbled through the solution
for 20 minutes. During this time a -white solid was
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oxal ate, 3-di

dried to give the title compound as a white solid (300 mg).
{ hyd-gym & &5 car boxam do-1, 2, 3, 4-tetrahydrocar bazol e oxal ate,

7 3-benzyl am no-6- carboxan1do 1,2,3,4- tetrahydrocarbazole oxal at e,
3-pyrrolidinyl -6-carboxam do-1, 2, 3, 4- tetrahydrocarbazole oxal ate, and

10

i5

20

25

30

38

1y NMR [250 MHz, DMSO-d®} § 1.96 (1H, m), 2.16-2.30 (1H, m),
2.74 (1H, dd), 2.85 (2H, m), 3.12 (1H, dd), 1 signal obscured
by Ho0 at ca. 3.6, 7.08 (1H, brd.s), 7.27 (1H, d), 7.61 (1H,
d), 7.87 (1H, brd.s), 7.99 (1H, s), 8.39 (3H, brd.s).

Example 3
3-Amino-6-methoxy-1,2,3,4-tetrahydrocarbazole hydrochloride

Reaction of 4-methoxyphenyl hydrazine hydrochloride (0.87g,
5.0 mmol) with 4-phthalimido-cyclohexanone (1.22g, 5.0 mmol)
in ethanol (20 ml) heated under reflux for 2 hr, followed by
cooling and removal of the precipitated solid by filtration
gave 3-phthalimido-6-methoxy-1,2, 3,4~-tetrahydrocarbazole
(1.62q9).

The above product (1.57g, 4.5 mmol) was suspended in ethanol
(100 ml) and treated with hydrazine hydrate (23 ml) while
stirring at room temperature. After 30 min, the solvent was
removed in vacuo and the residue was partitioned between
K2CO3 (aq) and EtOAc. The latter layer was separated, washed
with water, dried (MgSO4) and evaporated to dryness. This
residue was dissolved in ethanol and treated with ethereal
HCl1l until cloudy, then left to stand overnight to yield the
title compound (0.95g) mp > 250°C. !H NMR [250 MHz,

pDMSO-db] § 1.81-2.02 (1H, m), 2.10-2.28 (1H, m), 2.65 (1H,
dd), 2.82 (2H, m), 3.02 (1H, dd), 1 signal obscured by Hy0 at
ca. 3.5, 3.74 (3H, s), 6.66 (1H, d), 6.84 (1H, d4d), 7.14 (1H,
d), 8.16 (3H, brd.s).
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3- (N- (et hyl ) et hyl am no) - 6- car boxam do-1, 2, 3, 4-tetrahydro- carbazole

oxa: ate, 3s amm&hi(o'b caf boxproslophbnyl hyd2a.ishe diyddvahoeri dez QhFOg, 18.1
oxal ate. In a t : ASPLC _ nt.. ' oV a v .
conmpound of f (r)‘Irr&rér)ru% )aqilrt)%e&gﬁhgngé%géﬁdtch?}%%#ﬁ%a%ﬁ A 4 'gfgg%hyfgf ft ﬁuéwl) An
above- naned cERFGHHENG i p-PrkanpisEororth Binas f213racd iy i @ePlingecept abl e
salt) for use fas trdtdiesmpeshdCevaporation of the filtrate to dryness

10
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yielded 3-phthalimido-6-bromo-1,2,3,4-tetrahydrocarbazole as
an orange solid (7.45qg). '

This product (0.33g, 0.83 mmol) was suspended in ethanol

(13 ml) and treated with hydrazine hydrate (3 ml), then left
to stir at room temperature overnight. The solid precipitate
was filtered off, and the filtrate was evaporated to dryness
and partitioned between KsCO3 (aq) and ethylacetate. After
separation. of the organic layer, washing with water, drying
(MgS04) and evaporation to dryness, the residue was dissolved
in MeOH and treated with HCl gas. Solvent was removed in
vacuo and the residue was crystallized from ethanol/ethyl
acetate to yield the title compound as a cream-coloured solid
(0.15g), mp 308-310°C. 1H NMR [250 MHz, DMSO-d®) § 1.91 (1H,
m), 2.10-2.26 (1H, m) 2.63 (1H, dd), 2.84 (2H, m), 3.04 (1H,
dd), 3.50 (iH, m), 7.12 (1H, d), 7.24 (1H, d4d), 7.55 (1H, s),
8.15 (2H, brd.s), 11.12 (1H, s).

Example 5
3-Amino-6-carboxamido-~-1, 2, 3,4-tetrahydrocarbazole

4~-Carboxamidophenylhydrazine hydrochloride (2.87 g) and
4~phthalimidocyclohexanone (3.00 g) were mixed in acetic acid
and the mixture was heated under reflux for 2 hr. Aafter
cooling, the mixture was neutralized using ag. potassium
carbonate solution, and the yellow solid thus obtained was
filtered, washed with water, and dried. Purification by
column chromatography (SiOs; CHCl3/CH30H) gave 3-phthalimido-
6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole (2.8 g).

’
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o agent, 5 n FEYRESEy aFaghed Q?E"sagsg%.“&“é‘w 204 uptany, b9, lepye
exanpl e for the ti@&ensmmpﬂunﬁ %ﬁm OTRECARPS Qﬂ%x?p3o@T ggrghydro-

process for ¢henREEPar 0.9 &) hwe! tReMeHblydeatieyr mp A 14¢-148rpounds of
formula (1) nay be prepared by net hods known 1 n the art for the preparation

of tetrahydrocarbazoles for exanple A Reaction of a conpound of
fornula (11)1feNMR EasnuuﬁdAlngo-dG] 1.49-1.77 (1H,m), 1.83-2.03

10 (1H,m), 2.17-2.40 (1H,m), 2.62-2.80 (2H,m), 2.90 (1H,dd),
1 signal obscured by H2O at ca. 3.1, 7.03 (1H,brd.s), 7.18
(14,d), 7.58 (1H,d), 7.83 (1H,brd.s), 7.98 (1lH,s).

Example 6
15
(+)- and (-)- 3-Amino-6-carboxamido-1,2,3,4-tetrahydro-
carbazole hydrochloride
Method 1
20

(+) -3-t-Butyloxycarbonylamino-6-carboxamido-1,2,3, 4~
tetrahydrocarbazole was separated into its enantiomers using
chiral HPLC: (chiralcel OD 4.6 mm column, eluting with
hexane/ethanol 85:15). The (+)-enantiomer was collected

25 first and had mp = 150-152°C and [@]§° = +70.1 (in methanol,
0.41% w/v). The (-)-enantiomer had mp = 150-152°C and [alas
= -79.4 (in methanol, 0.40% w/v). The (+)-enantiomer was
converted to the parent amine hydrochloride by treating with
HCl gas in dioxane, to furnish the (+)-enantiomer of 3-amino-

30 6-carboxamido-1,2,3,4-tetrahydrocarbazole hydrochloride, mp =
248-251°C, (a]f> = +26.2 (in methanol, 0.50% w/v). The
(=) ~enantiomer of 3-t-butyloxycarbonylamino-é-carboxamido-
1,2,3,4-tetrahydrocarbazole was similarly converted into the
(-~) -enantiomer of 3-amino-6-carboxamido-~1,2,3,4-tetrahydro-

35 carbazole hydrochloride, mp = 248-251°C, [@&]f® = -28.6 (in
methanol, 0.50% w/v).

Method 2
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treateda with one equivalent of £,3:4,6-di—-O—-l1lsopropylidene-
(wherein R err2-ketaslhgneiorhisd caeideinnmdyhancdn tacigh weldihe osadal bf the

thereof with a (Qgrrea%@ﬂa‘mépr 30 2384 | Yl o1 é%lk‘.%r e PR o (LaknatlS" Srlk

Rlerr] and R err] are as herel nbefore I ne protecte
derivative thef8 fenéptSPme4%§u§¥€ﬁs%f(ﬁebonpgﬁﬁé(ﬁaq?ﬁ¥ﬁ4aW?FV)

recrystallized twice from methanol to give the salt of the
(+)—enantiomer in 25% overall yield (with respect to
racemate), and >98% ee. This product was converted to the

10 hydrochloride salt first by treatment with aqueous alkali,
and the precipitated free base treated with 2M agq. HCl in
ethanol, to give (+)- 3-amino-6-carboxamido-1,2,3,4-
tetrahydrocarbazole hydrochloride.

15 , Example 7
3-Amino-6-methyl-1,2,3,4-tetrahydrdbarbazole oxalate

Reaction of 4-phthalimidocyclohexanone (2.16 g) with

20 4-tolylhydrazine hydrochloride (1.41 g), and subsequent
deprotection of the product by the method described in
example 3, gave the title cbmpound free base, which was
converted to the oxalate salt (0.23 g), mp 272-5°C.

25 Example 8
3-Amino-6-ethoxycarbonyl-1,2, 3, 4-tetrahydrocarbazole oxalate
Reaction of 4-phthalimidocyclohexanone (0.37 g) with

30 4-ethoxycarbonylphenylhydrazine hydrochloride (0.33 g), and
subsequent deprotection by the method described in example 3,
gave the title compound free base. This was converted to the

oxalate salt (0.11 g), mp 230-240°C dec.

35 : Example 9

3-Amino-6- (N-methyl carboxamido)-1,2,3,4-tetrahydrocarbazole
hemioxalate
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for formula $9}VeRHeS F§Z§ %;gﬁ“@%ﬁél*}

in example 3, gave the title comEound free base. This was

45 8RR AT RS "

HNRerr] R err]; © Reacting a conpound of fornmula (V) 2 3
Heerr]N(CH err])[err][err]NR R H For muggamp1e 10

10

185

20
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3-Amino-6-cyanomethyl-1, 2, 3, 4-tetrahydrocarbazole oxalate

Reaction of 4-phthalimidocyclohexanone (1.05 g) with
4-cyanomethylphenylhydrazine hydrochloride (0.79 g), and
subsequent deprotection by the method described in example 3,
gave the title compound free base, which was treated with
oxalic acid to give the oxalate salt (0.49 g), mp 219-224°C
dec.

Example 11

3-Amino-6- (N-mathylsulphonamidomethyl)-1,2, 3,4-tetrahydro-
carbazole oxalate

Reaction of 4-~phthalimidocyclohexanone (0.42 g) with

4- (N-methylsulphonamidomethyl) phenyl hydrazine hydrochloride
(0.44 g), and subsegquent deprotection by the method described
in example 3, gave the title compound free base. This was
treated with oxalic acid to give the oxalate salt (0.15 g},
mp 218~222°C dec.

Example 12
3-Amino-6-chloro-1,2, 3,4~-tetrahydrocarbazole oxalate
Reaction of 4-phthalimidocyclohexanone (6.7 g) with

4-chlorophenyl hydrazine hydrochloride (4.93 g), and
subsequent deprotection by the method described in example 3,
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with an acyl ating or sul phonyl ati ng age®xample lIonversi on of one conpound
of fornmulg (1) into another conpound of formula (1) eg. (i) to prepare a

or 00 or 1] R ¥ PABL RGPS HEA HAERERTR G20 AGF ALY AFHRREATP R (TP Lace
represents -(CHerr])[err]CN, or an N-protected derivative thereof; (ii) to

prepare a congouad; gf ber qu%t@é{ah%iﬂ%&@é%e%ﬁ%&hnbﬁ@r QE8AWS g) with

-CONR[err] R err], . am nation oun ormul a élééwhereln R1
represents - cyeFifipogpmethyl, RReRY LdPHEFRTAPRy BYEREFEdPTigle (1.00 g),

10 and subsequent deprotec;ion by the method described in
example 3, gave the title compound free base (0.40 g). This
was treated with oxalic acid to give the oxalate salt, mp
212-213°C.

15 Example 14
3-amino-6-n-butyloxy-~1, 2, 3, 4-tetrahydrocarbazole oxalate

Reaction of 4-phthalimidocyclohexanone (1.12 g) with

20 4-n-butyloxyphenyl hydrazine hydrochloride (1.00 g) and
subsequent deprotection by the method described in example 3,
gave the title compound free base. This was treated with
oxalic acid to give the oxalate salt (0.47 g), mp 227 -
229°C.

25

Example 15

3-Amino-6-sulphonamido-1, 2, 3, 4~-tetrahydrocarbazole oxalate

30 Reaction of 4-phthalimidocyclohexanone (1.00 g) with
4-sulphonamido phenyl hydrazine hydrochloride (1.08 g), and
subsequent deprotection by the method described in example 3,
gave the title compound free base. This was converted to the
oxalate salt (0.090 g), dec >200°C.

35
Example 16

3-Amino-6-Nitro-1, 2, 3,4-tetrahydrocarbazole oxalate
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10 (___)5t title compound frge base, ﬂhiiﬁ)w%a]converted Fohghe(fxalate
i 0 prepa co[poun _Lar a erein one o and R3 is

hydr ogen anéggﬁg th€$ 9gPCT8r??B[é?P?§rkyl, al kyl ati on of a conpound (1)

in which Rlerr] and Rlerr] are both hydrogen; (iv) to prepare a conpound of

formula (1) wherein Rierr] represents gyghoxe 19/ eavage of a conpound
wherein R err] represents al koxy or aral koxy;

10 3-Amino-6-(N,N-dimethyl carboxamido)-1,2,3,4-tetrahydro-
carbazole hemioxalate

3-Amino-6-ethoxycarbonyl-1, 2, 3, 4-tetrahydrocarbazole (260 mg,
1.0 mmol) was suspended in dry THF (5 ml), and di-tert butyl

15 dicarbonate (320 mg, 1.5 mmol) was added. A clear solution
was obtained after 10 min. The mixture was left to stir for
20 hr, then the solvent was removed, and the residue was
dissolved in ethyl acetate, washed with agueous sodium
bicarbonate solution, and dried (MgSO4). After removal of

20 ethyl acetate, the residue was triturated with ether and
hexane to give 3-t-butyloxycarbonylamino-é-ethoxycarbonyl-
1,2,3,4-tetrahydrocarbazole'(310 mg) .

The above product (556 mg, 1.55 mmol) was suspended in

25 ethanol (5 ml) and 2M NaOH (3 ml) was added. The mixture was
heated under reflux for 1 hr and evaporated to dryness. The
residue was dissolved in water and neutralized with acetic
acid, when 3-t-~butyloxycarbonylamino-6-carboxy-
1,2,3,4-tetrahydrocarbazole precipitated out as a white solid

30 (425 mg). A solution of the above product (400 mg, 1.2 mmol)
in dry DMF (8 ml) was treated with hexamethyl phosphorous
triamide (198 mg, 1.2 mmol), and cooled to -10°C.
Dimethylamine gas was bubbled into the mixture for 10 min at
this temperature, then carbon tetrachloride (185 mg, 1.2

35 mmol) was added dropwise, under an atmosphere of nitrogen.
The mixture was left to stir at room temperature for 1 hr,
then the DMF was removed in vacuo. The residue was
partitioned between ethyl acetate and water, and the organic
layer was washed with saturated aqueous sodium bicarbonate
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fol lowed i f ne8d¥&ary HiPWeht e¥RERFBAPEL aRHP %) ot%t%odW?F%ncﬁfB%aﬁﬁgo)-
i f desired %y 3al2t, 3,crreioahy@®rocasbagale waﬁ§1mg§éiforn1of t he Fi scher
i ndol e synt hesi s, nay be carried out using nethods well knomm in the art.

Thus, the reacthn be effe ed |n a olve t, forcfxa n_alaoho

such as ethanolh&P c@?rc ac %ﬁ reti atPKane

range 0 to 150[(&r m1C. aﬂdkﬁalngasoﬁaéobnbbae@Iﬂhrqugnﬁ1unepxami@iyate an

enpl oyed as thg; Eydrqghal%w@e €l bas ALEmEOREN TPRRRUIKIS 2l ¥Ry HF1 PRgRal ed

by conventional neth A cycl ohexangne o fornme%(g 3 g g gare

by oxi dati¥h dissolved in water, and treated wit 3 lut1 0 bring
the pH to 12. The amine free base was then extracted with
ethyl acetate, dried (MgSO4) and evaporated to dryness. The
resulting oil was dissolved in methanol and treated with
oxalic acid to provide the title compound as a pale pink

15 solid (140 mg) mp = 190-195°C.
Example 18

3-Amino-6- (piperidin-1-yl carbonyl)-1,2,3,4-tetrahydro-
20 carbazole hydrochloride

Reaction of 3—t-butyloxycarbonylamino-G-carboxy-

1,2,3,4-tetrahydrocarbazole (175 mg) with piperidine and the

product subsequently deprotected by the method described for
25 Example 17, gave the title compound, mp = 246-249°C (55 mg).

Example 19

3-Amino-6- (pyrrolidin-~1-yl carbonyl)-1,2,3,4~tetrahydro-
30 carbazole hydrochloride

Reaction of 3-t-butyloxycarbonylamino-6-carboxy-
1,2,3,4-tetrahydrocarbazole (140 mg) with pyrrolidine, and
the product subsequently deprotected as described for

35 Example 17, gave the title compound, mp = 201-212°C (81 mg).
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of the cdﬁresponding cyclic al cohol, using an oxidising agent such as
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sodi um hypocg 9r il gt fé Meafsﬁb%utee (qrowm%dapétﬂwaﬁ%é eRfdg
group Zint

nmpounds ornu a en atom
RPNt LRI R ARV A e I ML
Process (B) gayebandﬂﬁmnknjcmmpnundermpoﬁ@aﬁZﬂSﬂﬂ\“&ﬁ mguch as an alcohm
eg. nmet ol or an ether eg. tetrahydrofuran and at a tenperature in the
range 0 to 150[err]C. Conpounds of fornula (IV) nay be obtai ned by reacting
a hydrazine of formula (I1) Ex

3-Amino-~6- (acetamido)-1,2, 3,4~-tetrahydrocarbazole oxalate

15 Reaction of 4-phthalimido cyclohexancone (1.2 g) with
4~ (acetamido)-phenyl hydrazine hydrochloride (1.0 g), and
subsequent deprotection of the product by the method
described in example 3, gave the title compound free base
(570 mg). A portion of this product (50 mg) was treated with
20 oxalic acid in methanol to give the oxalate salt, which
softens >170°C (38 mg).

Example 22

25 3-Amino-6-methanesulphonamido-1,2,3,4-tetrahydrocarbazole
oxalate

3~phthalimido-6-nitro-1,2, 3,4-tetrahydrocarbazole (4.00 g)
was dissolved in hot ethyl acetate (130 ml). To the cooled

30 solution was added raney nickel, and the mixture was
hydrogenated at an initial pressure of 39 psi at room
temperature for 4 hr. After filtering off the insoluble
materials, the filtrate was evaporated to dryness, and
extracted twice into 20% aqueous methanol and the extracts

35 combined and reduced in volume to give 3-~phthalimido-6-amino-
1,2,3,4~tetrahydrocarbazole (0.31 g).
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ndar ures NT SHEET
Dol ot g and eSEBBRGEr i A4S \AERROTA, SHE HOoR IER ShosRRR, (jen dried
I ncl ude carboxyMgSOde sunldp leore o st eld chd odrgreséetg. givet \d pRlleryekl ow

met hanesul phonghehlor Lalglerflddd recrystallized from aqueous ethanol to give
3-phthalimido-6-methanesulphonamido-
10 1,2,3,4-tetrahydrocarbazole (0.27 g).

The above compound was suspended in ethanol (15 ml) and
hydrazine hydrate (2.72 g) was added. After stirring for 25
min at room temperature, the mixture was evaporated to

15 dryness, partitioned between water and ethyl acetate, and the
aqueous layer re-extracted with ethyl acetate. The organic
extracts were combined, washed with water, dried (MgSO4) and
evaporated to give a pale yellow solid. This was dissclved
in methanol and treated with oxalic acid (89 mg). Addition

20 of ether resulted in crystallization of the title compound
(50 mg), mp 230-233°C.

Example 23

25 3-Amzno-6—carboxam1domethyl ~1,2,3,4-tetrahydrocarbazole
hydrochloride

3-Amino~-6-cyanomethyl-1, 2, 3,4-tetrahydrocarbazole (2.5 g) and
di-t-butyl dicarbonate (3.63 g) were stirred in THF (56 ml)

30 for 2 hr. The THF was evaporated, and the residue was
partitioned between aquecus sodium bicarbonate solution and
ethyl acetate. The aqueous phase was re-extracted with ethyl
acetate, and the combined organic extracts were washed with
water, dried (MgSO4), and evaporated to dryness to leave a

35 solid which was triturated with ether/hexane (20%) to give
3-t-butyloxycarbonylamino-s-cyanomethyl—l,2,3,4—tetrahydro-
carbazole_as an off-white solid (3.44 g).
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5 Potassium carbonate (0.84 g) was added and the mlxture was
esters, actlvated esters xed dr| ﬁge The reactlon
(

ical ﬁgHm
may be carri e§t3GtES Qﬂ?fﬁbﬁﬁ¥ca§8|$&ﬁ & %E?ﬁ ﬁlka gegction
di chl or onet hamdktuare araslepdergd NnchmmmﬂqHf@OMHnlHeandntheheeshiq;ng

et rahydr of ur g o8 b £ t‘»agyf?m%ew 5] FeBEyst 1 9398Ple upase

will also be use triet am ne mnoglp I ne, or an al kali
nmetal car bonaf& BPQQ%xﬁ%d%hYS TﬁebﬂéﬁﬁQ*ﬁF »wlaniperégcarbexamido-

tenperat ure i nethy l-ange, 3f 4~tot rahidfoyadbazdoapesinds g) .fornul a (V) may
be prepared by methods anal ogous to processes (A) and (B) hereinbefore

described. Alternatively a conpound of fornula (V) nay be obtained by
The above product (500 mg) was dissolved in dry dioxane

{30 ml), and HCl gas was bubbled through for 20 min. The
resulting solution and deposited gum were evaporated to

15 dryness, and treated with aqueous potassium carbonate
solution. This was extracted with ethyl acetate, and the
extracts were combined, dried (MgSO4) and evaporated to
dryness. The residue was dissolved in methanol and treated
with excess oxalic acid. Addition of ether led to

20 crystallization of the title compound (250 mg), mp 257-260°C.

Example 24

3-Methylamino-6é~carboxamido-1, 2, 3,4-tetrahydrocarbazole
25 hydrochloride

4-Cyanophenyl hydrazine hydrochloride (20.2 g) and
4-benzoyloxycyclohexanone (25.9 g) were dissolved in glacial
acetic acid (400 ml) and the mixture was heated under reflux
30 for 1.5 hr. After allowing to cool, the mixture was
filtered, and the filtrate was evaporated to dryness, and
neutralized with aqueous sodium bicarbonate solution to give
a solid precipitate, which was purified by chromatography
(S102; hexane/ethyl acetate) to give 3-benzoyloxy-6é-cyano-
3s 1,2,3,4-tetrahydrocarbazole (18 g). This product (11.6 g)
was suspended in ethanol (230 ml) and treated with 2.5%
aqueous potassium hydroxide solution (120 ml), and heated
under reflux for 1 hr. The cooled mixture was neutralized
"with glacial acetic acid and evaporated to a solid residue,

| THIS SHEET RAS BEEN
REPLACED




subj ecting a cONPoRRAVEr PFSARAt (399 T3t eFasrAdrsPLvediit £3% PehdiPsn, (35
e.g. by cabal yulk &andrbtgenieidonith tesykl chkagide 3.4 dheninadiryurpyrhddne
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hydrolysis is pg dgf,@aa@wnefzhe@cchdm%ﬁé drox|xg§§gsv asaoyev%dfhem 6 °829ess.

of an aIkaI| [0)'¢ sodi u sol vent
al cohol el %hﬁbFatEP%ePXmEQQﬁﬂ ABERRD B ¢ 51027 hexane)gghff acetate)
gave 3-tosyloxy-6-cyano-~-l,2,3,4-tetrahydrocarbazole (0.53 g).

This product (0.40 g) was dissolved in 33% methylamine in
alcohol (25 ml) and heated at 100°C in a sealed steel vessel
15 for 1.5 hr. After cooling, the mixture was evaporated to
dryness and purified by chromatography (Si02;
chloroform/methanol) to give 3-methylamino~6~cyano-
1,2,3,4-tetrahydrocarbazole (0.13 gqg).

20 The above product (0.12 g) was dissolved in THF (10 ml) and
reacted with di-tert-butyl dicarbonate (0.36 g) in THF (3 ml)
at room temperature overnight. The reaction mixture was
evaporated to dryness, partitioned between 2M sodium
bicarbonate solution and ethyl acetate, and the organic

25 extract dried and evaporated to give a white solid. This was
triturated with ether/hexane to give 3-t-butyloxycarbonyl-
methyl amino-6~cyano-1,2, 3,4-tetrahydrocarbazole (0.14 q).

This product (0.14 g) was dissolved in methanol (15 ml) and

30 treated with a mixture of 20% aqueous sodium hydroxide (0.20
ml) and 30% hydrogen peroxide (0.20 ml), and the whole
mixture was stirred at room temperature overnight. Sodium
metabisulphite (38 mg) was added, and the solution was
evaporated to dryness, and chromatographed (SiOj3;

35 chloroform/10% NH40H in methanol) to give 3-methylamino-
6-carboxamido-1, 2, 3,4-tetrahydrocarbazole (0.12 g). The
above compound (0.11 g) was dissolved in methanol (10 ml),
and treated with 3M hydrochloric acid at room temperature.
The ﬁixture was evaporated to dryness, azeotroping with
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hvdrof vl o LENMR [250 MH ,_béeOHadé][d 1.98-2.20 (1H, m), 2.29-2.49 (1H,
ydrolysis inc ce an eLl hin Q& fer ag nd, hydr.gbr c
or hydrochl @r)i'cléagii}z T%é:p ard 5 0 ﬁpéukg %ﬁ&%i@% e’pr:gsg?lté'-sgcﬁirﬁ’
acid or basm)gatialdisetiHydib) y2i §3ndyHbedlised.. 0% oddks DI i) may be
effected by reacting a conpound of fornmula (1) wherein Rerr] is -CJerr]H

wi th an am ne HNRSR6, in the presence of a coupling agent e.g.
di cycl ohexyl car bodi i m de or N,N[erﬂ-wé%ﬂﬂﬁé?d?#nidazole. Alternatively the

carboxyjgc acid starting material nmay first be reacted to forman activated

Coyir) e op BRSSPI A B SH IS 4k bl G St
oxalate ,

1, 4~-Cyclohexanedione monb-2',2‘—dimethyl trimethylene ketal

15 (2.00 g) was mixed with anhydrous ethylamine (10.0 g) and
benzene (10 ml), and the mixture was cooled to 5°C. A
solution of titanium tetrachloride (0.95 g) in benzene (10
ml) was added, dropwise, then the mixture was stirred at room
temperature for 1 hr. The mixture was filtered, and

20 evaporated to dryness to give an oil, which was dissolved in
ethanol (30 ml). To this solution was added
palladium-on-carbon catalyst (100 mg), and the mixture was
hydrogenated at 50 psi pressure overnight. The catalyst was
filtered off and the ethanol evaporated to leave

25 4-ethylamino-cyclohexanone 2',2'-dimethyl trimethylene ketal
as an oil (2.0 qg).

This compound (0.80 g) was dissolved in formic acid (20 ml)
and the solution was heated to 90°C for 1 hr. Formic acid

30 was evaporated, and the residue was partitioned between
chloroforin and 1M hydrochloric acid. The aqueous layer was
evaporated to dryness to give 4-ethylaminocyclohexanone
(0.40 g).

35 A mixture of the above product (0.40 g) and 4-carboxamido-
phenyl hydrazine hydrochloride (0.60 g) in glacial acetic
acid (20 ml) was heated under reflux for 1 hr. The acid was
evaporated in vacuo to an oil, which was purified by
chromatography (Si0; CHC13/10% NH3 in MeOH) to give an oil
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for exanple ah-4PngdPPadl Hsué‘H 'a52 a@e‘t?c %r opﬁ“bm € - ZARydPidde 2Ho ®or m an
i nt er nedi at e 2n9&th280ﬂ6HodeZ«nsWB 3s41-3.60 (1H, m), 7.08 (1H, brd. s),

7.28 (1H, d), 7.60 (1H, d), 7.82 (1H, brd. s), 8.00 (1H, s),
10 11.12 (1H, s).
Example 26

3-n-Propylamino-6-carboxamido-1, 2, 3,4-tetrahydrocarbazole
oxalate

15 Propylamine (1.81 g) was dissolved in methanol (12.5 ml), and
1.5 M HCl in methanol (6.6 ml) was added with cooling. After
1 min, 1,4-cyclohexanedione mono-2',2'~dimethyl trimethylene
ketal (1.0 g) was added, followed after a further 10 min by
sodium cyanoborohydride (0.23 g). The mixture was stirred at

20 room temperature for 3 days. The resulting mixture was
filtered, and the filtrate was evaporated and treated with 1M
HC1l (10 ml) with cooling. The residue was digested to form a
solution, which was washed with ether, basified to pH 12 with
aqueous sodium hydroxide, and extracted with dichloromethane.

25 This extract was washed with saturated aqueous sodium
bicarbonate solution, dried (MgSO4), and evaporated to
dryness. Chromatography (SiOs; chloroform/methanol/ammonia)
gave 4-n-propylamino cyclohexanone 2',2'-dimethyl
trimethylene ketal (0.72 q).

30
This product (0.66 g) was hydrolyzed-to the ketone, which was
reacted with 4-carboxamidophenyl hydrazine hydrochloride and
converted to the oxalate salt as described for Example 25, to
give the title compound (0.44 g), mp >168°C dec.

35

Example 27

3-i-Propylamino-6~carboxamido-1, 2, 3,4-tetrahydrocarbazole
oxalate
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5 (0.66 g) was hydrolyzed and reacted with 4-carboxamidophenyl
-dQderr]- [}%c]é?éﬂh holirewed dps deedustaoNg Pl aAkd ehig! efimBdh AL wbPkekbY @p
t he desired product. %Iher eagents and conditions will be Qparent to
those skille®$ rieferaped é&@é(%aé‘-é’ £ Lhe ?btgfaoé:@g‘?%£) Tes pase (0.34
effected by reductThis wasngomicradsl vied |thkeropnalatehe mpr t>235°Qridéc be
appreciated that in many of the above reactions it will be necessary to
protect the group -NR[err]R[err] when one or both of the groups R err] and
Rlerr] rdpresent hydrogen. Suitable N—Eﬁﬁﬂﬂéﬂiaﬁjgroups are well-known in
the art and include for exanple acyl groups such as acetyl,

trifluor oace%ﬁgg _gxlainig%t-@-)%cr{i‘:rol%?aryidoli PEE Qi(xgﬁret%Mydrocarbazole

benzyl oxycar
oxalate

15 Dimethylamine (10.0 g) was reacted with 1,4-cyclohexanedione
mono-2',2'-dimethyl trimethylene ketal (2.0 g) by the method
described for Example 25 to give 4-dimethylamino-
cyclohexanone-2',2'-dimethyl trimethylene ketal (0.72 g).
This product (0.72 g) was hydrolyzed and reacted with

20 4-carboxamidophenyl hydrazine hydrochloride (0.47 g) and the
product converted to the oxalate salt as described above to
give the title compound (0.20 g), mp 99-101°C.

14 NMR (250 MH,, DMSO-d6] d 1.83-2.05 (1H, m), 2.27-2.40 (1H,

25 m) 2.72-3.00 (SH, 2m + s), 3.07-3.22 (1H, dd), 3.50-3.68 (1H,
m), 7.05 (1H, brd. s), 7.27 (1H, d), 7.60 (1H, d), 7.81 (1H,
brd. s), 8.00 (1H, s), 11.11 (1H, s).

Example 29 '
30
3-Benzylamino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole
oxalate

Reaction of benzylamine (0.59 g) with 1,4-cyclohexanedione-
35 mono-2',2'-dimethyl trimethylene ketal (1.0 g) and subsequent
reduction of the imine with sodium cyanoborohydride by the
method described for Example 26 gave 4-benzylamino-
cyclohexanone 2',2'-dimethyl trimethylene ketal (0.54 g).
This product (0.52 g) was reacted with 4-carboxamidophenyl
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pht hal oyl and aral kyl groups such as benzyl, diphenyl nmethyl or
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nmet hods, mono-2',2'-dimethyl trimethylene ketal (2.0 g) by the method
described for Example 25 gave  4-pyrrolidinyl-cyclohexanone-
2',2'-dimethyl trimethylene ketal (1.74 g). This product
(1.70 g) was hydrolyzed and reacted with 4-carboxamidophenyl

15 hydrazine hydrochloride (1.70 g) and the product treated with

oxalic acid as described above to give the title compound (32
mg), mp >190°C dec.

Example 31
20 _
3-(N-methyl ethylamino)-6-carboxamido-1,2,3,4-tetrahydro-
carbazole oxalate

Reaction of N-methyl ethylamine (13.0 g) with
25 1,4-cyclohexanedione mono-2',2'-~dimethyl trimethylene ketal
(2.0 g) by the method described for Example 25 gave
-~ (N-methyl ethylamino)-~cyclohexanone-2',2'-dimethyl
" trimethylene ketal (1.71 g). This product (0.86 g) was
hydrolyzed and reacted with 4-carboxamidophenyl hydrazine
30 hydrochloride (0.52 g) and worked up as described above to
give the title compound (76 mg), mp >130°C dec.

Example 32

35 3-Amino-6- (2~carboxamidoethyl)-1,2,3,4-Tetrahydrocarbazole
oxalate
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dissolved in_dichloromethane (1 1), and ammoni as was
for exanp?e by reaction of the m xture mnth(a s&ftable optlcéﬁl% active

aci d such as kuhkkedrthrapph, witd icoeting tonkgdom 2036 @andi sfdwning aci d
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i someric salts which may. be separated, eq. b rystallisation. 13
Alternativelfﬂﬂh&?u%&h%% éﬁ&ﬁﬁqﬁnﬁﬁgrébeb °i8%&P§t&&%nFQﬁﬁQﬂmeb?abﬂy,

for exanple wodiuwhiipdrbkiGec®dlution. The resulting organic phase was

10 dried, filtered and evaporated to leave a residue which was
slurried with ethyl acetate to give 4-nitro cinnamamide as a
crystalline solid (18.6 g). This product (18.6 g) was
suspended in ethanol (1 1) and hydrogenated using Pd-C
catalyst (6.6 g) at 50 psi for 1 h. The resulting mixture

15 was filtered and evaporated to dryness} providing
4-aminophenyl propionamide (17.1 g).

Concentrated hydrochloric acid (4 ml) was added slowly, with
cooling and stirring to 4-aminophenyl propionamide (0.80 g),
20 maintaining the temperature below 5°C. To this slurry was
added a solution of sodium nitrite (0.37 g) in water (2 ml),
dropwise over 15 min, followed by stirring for a further 15
min. The turbid solution thus formed was added portionwise
to a cooled, stirred solution of stannous chloride (2.19 qg)
25 in conclusion. HCl (4 ml), and the resulting mixture was
stirred for 1 h. After filtering, the solution was reduced
in volume until an inorganic precipitate formed. This was
filtered off, and the filtrate was evaporated to dryness.
The residual gum was crystallized from acetic acid to give
30 crude 4-hydrazinophenyl propionamide hydrochloride (1.05 g).

A mixture of the above product (1.05 g) and 4-phthalimido-
cyclohexanone (1.18 g) in acetic acid (40 ml) was heated
under reflux for 40 min. The solvent was removed in vacuo
35 and the residue was partitioned between aqueous potassium
carbonate solution and ethyl acetate. The organic phase was
dried (MgSO4) and evaporated to dryness, and the residue was
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carrier. Eﬂe ngﬁgggqst J‘?HE%&E('Rd”Pﬂe eSQHh”'%%%rQQJ’of%éa in ethanol
and treated with oxalic acid (B3 mg) in ethanol. A solid was
formed, which was recrystallized from ethanol to give the
title compound (110 mg), mp 232-5°C.
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5 A tablet for oral administration is prepared by combining
conveni ent nmethod, for exanple by oral, parenteral, buccal, sublingual,
nasal, rectal or transdermal adm nistration and the pharnmaceuti cal
conposi tions adapted accordingly. The conpounddM®fTalletia (1) and their

physi ol ogi cal | y accapipbhedsekt govhiuad ar9 activelglgen given orally can be

formul ated as |iquids,, for exanple syrups, suspensi.gns or enul sions,

t abl et s, capsuleszﬂﬁpﬁ%ﬁinges. Aliquid fornulatﬁgﬁ\MIl general |y consi st
of a suW&pension or sg@xehon of the conpound or phy$idol ogi cal |y acceptabl e
salt in a suitabledigupsh £@bhker (s) for exanple angzaqueous sol vent such as

veter. ethanol o glycerine,, 01,307k 394524 ° V8g"
2

magnesium stearate

15 330 mg
into a 9 mm tablet. '

Example B

20 An injection for parenteral administration is prepared from
the following

% wiw
25 Compound of formula (I) 0,50% (w:v)
1M citric acid 30% (v:v)
sodium hydroxide (gs) to pH 3.2
water for injection BP to 100 ml

30 The compound of formula (I) is dissolved in the citric acid
and the pH slowly adjusted to pH 3.2 with the sodium
hydroxide solution. The solution is then made up to 100 ml
with water, sterilised by filtration and sealed into
appropriately sized ampoules and vials.

35
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1. Use of a compound of general formula (I):

such as pol yet hyl ene glycol or an oil. The fornulation may al so contain a
suspendi ng agent, preservative, flavouring or colouring agent. A
conposition in the formof a tablet can be prepared using gny suitable
pharmaceutical carrier(s) routi Rl 1sed for A NRORI d fornul ati ons.
Exanpl es of such carriers include ' g, starch, |actose,
sucrose and cel | ul ose.

Formula (I)

10
wherein

r1 represents hydrogen, halogen, trifluoromethyl, nitro,
hydroxy, Cj-galkyl, Cj-galkoxy, arylCj-galkoxy, —-CO3R4%,
15 - (CH5) nCN, - (CHp) ,CONRSRE/ - (CHp),SOoNRSRE/
C,_galkanoylamino (CHp)p, OT
Ci-galkylsulphonylamino (CHp) s
R? represents hydrogen, Cj-galkyl or arylCj-galkyl;
RS and R® each independently represent hydrogen or
20 Ci-galkyl, or RS and RS together with the nitrogen atom
to which they are attached form a ring;
n represents 0, 1 or 2; and
RZ and R3 each independently represent hydrogen, Cji-galkyl or
benzyl or together with the nitrogen atom to which they
25 are attached form a pyrrolidino, piperidino or
hexahydroazepino ring;
or a physiologically acceptable salt thereof, in the
manufacture of a medicament for the treatment of a condition
where a 5-HTj~like agonist is indicated.

30
2. Use according to claim 1 wherein the condition is
migraine.
3. Use of a compound according to either claim 1 or

35 claim 2 wherein R! represents halogen, CF3, Cj-galkoxy,
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is a group -(CHZ)nCONR5R6 whereln n is zero and RS and R®
14 A conpos N, f éégﬁﬂg r aBahed tine
encapsul at |éoénét|graéllé§ %rggg@&'i‘go regjxarrp e 2 é;ngontggl %I ngﬁ %%@%I ve
i ngredi ent can be prepared using standard carrlers and then filled into a
hard gel atin capsuse; abger B&t aveloppourd sapmcrcs:’rwin@rteuangnsiforclczaimé)el to
prepared usin ny. sugba r ( eous
guns, cell ? 'g%érgéﬁl #ca?&a‘? ?;Jrﬁ s and&%]eggéﬁtf s?% g&')sf slleo #hen
f||Iedlmﬂ(meth%ltogeE§bVﬁ-capsule Typi cal parenteral conp05|t|ons consi st
of a solution or suspension of the conmpound or physiol ogically acceptable

salt 6. A compound of formula (IA)

R NH,
N
H
15
Formula (IA)
wherein Rl is as hereinbefore defined, or a salt thereof.

20 7. A compound of formula (I) selected from :

3-Amino-6-~cyano-1, 2, 3, 4-tetrahydrocarbazole;
(+) ~3~amino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole;
(-) -3~amino~6~carboxamido-1, 2, 3, 4-tetrahydrocarbazole;

25 3-amino-6~methoxy-1,2,3,4-tetrahydrocarbazole;
3-amino-6-bromo-1, 2, 3, 4-tetrahydrocarbazole;
3-amino-6-methyl-1,2, 3, 4-tetrahydrocarbazole;
3-amino-6-ethoxycarbonyl-1,2,3, 4-tetrahydrocarbazole;
3-amino-6~- (N-methyl carboxamido)-1,2,3,4-tetrahydrocarbazole;

30 3-amino-6-cyanomethyl-1,2,3,4-tetrahydrocarbazole;
3-amino—6-(N—methyisu1phonamidomethyl)-1,2,3,4tetrahydro-
carbazole;
3~-amino-6-chloro-1, 2, 3,4-tetrahydrocarbazole;
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~7dlillUVT VT ULPIIVIIGILULDT L, L, oo d7CLLANYULOLALDALOLIE,

in a sterile3aguépes Scaritirg-lor2 pdy énter nrhydaocepbalzsicd i |, for exanple
pol yet hylsene3ghys ab~ GPQ|M‘NJB’i!mM)FPé%Ee|B€§amHEBD Lhi B, 3ArAGUS U yq L~ Sesane

;
oil. Alternatively, the solution can yophi I'i se§d“and t hen reconstituted
with a suitaBPBP38P¢&dt just prior to adm nistration. Conpositions for

nasal adm ni Staminor 6ray Gl et 4yl berbonyu) ated, 35 43073 Hyd £6-0ps,
gel s and pomderg. éﬁrqsol formul ations typically conprise a solution or
fine suspens?%ﬁ 8F°rfié active substance in a physi ol ogi cal |y accept abl e
aqueous or n3namdnects (pylrnwayitidir- brel cstabhylprésented -te tst atnyy dr oF
nultidogg q“@QEBEESieE” sterile formin a seal ed
3-amino-6-(N,N-diethylcarboxamido) -1, 2,3, 4-tetrahydro-
carbazole;
3-Amino—6—(acetamid6)-1,2,3,4-tetrahydrocarbazole;
3-amino-6-methanesulphonamido-1, 2, 3, 4-tetrahydrocarbazole;
15 3—amino—6-carboxamidomethy1—1,2,3,4-tetrahydrocarbazéle;
3-methylamino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole;
3-ethylamino-6-carboxamido-1,2, 3, 4-tetrahydrocarbazole;
3-n-propylamino-6-carboxamido-1, 2, 3, 4~tetrahydrocarbazole;
3-i~-propylamino-6-carboxamido-1, 2, 3, 4~tetrahydrocarbazole;
20 3-dimethylamino-6-carboxamido-1,2,3,4-tetrahydrocarbazole;
3~-benzylamino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole;
3-pyrrolidinyl-6-carboxamido-1, 2, 3,4-tetrahydrocarbazole;
3~ (N-(methyl)ethylamino)~-6-carboxamido-1, 2, 3, 4-tetrahydro-
carbazole; and
25 3-amino-6~(2-carboxamidoethyl) -1, 2, 3, 4-tetrahydrocarbazole;
or a salt thereof.

8. A method of treatment of a condition wherein a
5-HT1-like agonist is indicated, which comprises administering
30 to a subject in need thereof an effective amount of a compound
of formula (I) as hereinbefore defined or a physiologically
acceptable salt thereof.

9. A process for the preparation of a novel compound
35 of formula (I), which comprises

A) -Reaction of a compound of formula (II)
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X SNHNH
contai ner, which can take the formof a cartridge & refill for use with an
atom sing device. Alternatively the sealed container nay be a unitary
di spensi ng device such as a single dose nasal inhaler or an aerosol
di spenser fitted with a netering valve which is intended for disposal once
the cogtents of the container have [BermeXaayXxdd. Wiere the dosage form
conpri ses an aerosol dispenser, it will contain a propellant which can be a
conpressed gas such gs conpressed, air_or an on%anic propel | apt sych ags a

f1 uorochl of $*gEed0 Rar BSn asTRELRRf oM sdgEingdls & %ﬂ%%lgaﬂadéﬁé°Wbrm
of a punp-g4dDPi €Béreof with a compound of formula (III) :

2 3
NR R

10

Formula (III)

(wherein R2 and R3 are as hereinbefore defined) or an N-
15 protected derivative thereof; or

B) Reaction of a compound of formula (IV)
1
R Z
N
H
20
Formula (IV)
(wherein Rl is as defined for formula (I) and Z is a leaving
group) with a compound of formula HNRZR3;
25
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2 3
NRtRon incl ude
ngredient is
ragacanth, or gelatin

Conposi tions suitable forHYN(CHL),
tabl ets, |ozenges and pastilles, wh

for ttqus%ernlge@acecarrl er such as s

nposi tions for R i lon are conveniently in
the itories containing a convegptional suppository base such
as F . npositions suitable for transdermal adm nistration
i nclu e

Formula (V)
with an acylating or sulphonylating agent;

D) Conversion of one compound of formula (I) into another
compound of formula (I) eg.
10
(1) to prepare a compound of formula (I) wherein Rl
represents - (CH)CONHy or C02R4, hydrolysis of a compound of
formula (I) wherein Rl represents -(CH2)nCN, or an N-protected
derivative thereof;
15
(ii) to prepare a compound of formula (I) wherein Rl
represents -CONRSR®, amination of a compound of formula (I)
wherein Rl represents -COzH, or an N-protected derivative
thereof; or '
20
(iii) to prepare a compound of formula (I) wherein one
of RZ and R3 is hydrogen and the other is Cj-galkyl,
alkylation of a compound (I) in which RZ and R3 are both
hydrogen;
25
(iv) to prepare a compound of formula (I) wherein Rl
represents hydroxy, cleavage of a compound wherein Rl
represents alkoxy or aralkoxy;

30 followed if necessary by deprotection of any protected
nitrogen atoms and if desired by salt formation.

r
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oi ntnents, gels and patches. Preferably the conposition is in unit dose
formsuch as a tablet, capsule or anpoul e. Each dosage unit for oral

adm nistration contains preferably from1l to 250 ng (and for parenteral
adm ni stration contains preferably fromO0.1 to 25 ng) of a conmpound of the
formula (1) or a physiologically acceptable salt thereof calculated as the
free base. The physiologically acc?ﬁg&bl C gunds of the invention wll

normal |y be adm nistered in a daily mﬁﬁt > Wed(for an adult patient)

of, for exanple, an oral dose of bet

e |
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The present invention relates to certain tetrahydrocarbazole

and 500 nygephiohesaklsy fet WRRN i) tHk alkbAhen®, 6F 0dibekyees 10 and 250 ny
or an I ntravenou

subcut aneoqus, qr intramiscul ar,.dose,of between 0.1,ny
and" 100 mgChAFFEPEURS o ERn RSt vhy ARPDL FLAT 508, b8t RBEHLEoARd B5eny
of the conpuoeatimefntt bd frdignéime.) or a physiologically acceptable salt
t hereof calculated as the free base, the conpound being adm nistered 1 to 4

s e SiTbea ie 20k AR oY B de SO A 528 Loboed £%d
suffered by one in ten individuals. The main symptom is
headache; other symptoms include vomiting and photophobia.
Currently, the most widely used treatment for migraine
involves administration of ergotamine, dihydroergotamine or
methysergide, which are also used prophylactically. These
drugs are inter alia agonists of SHTj~like receptors but also
have other actions; treatment with them is associated with a
number of adverse side effects. In addition, some patients
experience a "withdrawal headache" foliowing the cessation of
treatment with an ergot product, such as ergotamine, causing
them to repeat the treatment and resulting in a form of
addiction. More recently various tryptamine derivatives have
been proposed for potential use in treating migraine.

In view of the foregoing, there is clearly a need for the
provision of effective and safe medicaments for the treatment
of migraine.

US Patents No's. 4,257,952, 4,172,834, 4,062,864 and 3,959,309

disclose a broad class of tetrahydrocarbazoles of the
formula :
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wherein N=B is inter alia -NHR or -NR R where R and R are
16 Bl OLOG §8kePARAKY L, TS VI-1duWer Ranapt Ur 4 épgf&ﬁﬁh@nﬂéﬁei@b?cllc

Hel i coi ds of, dog saphen us vei.n set up at, 37] err I ed rebs
sol uti on afF*897 e’ A lpg'ﬁéeaiﬂ'alé\'?rﬂ% #&?-%&-Lﬂ%tm%a

[ err] nol /| hedoleo Ilm:xserhmiw,amﬁanq, a-tGQJgﬁpeo:arreC@nggrrmheré Rl may

[err] ol /1 ngoggkregand 3.Q>Q1e[:erarl])dt?1 Ide 2atgnd réﬁ(d'ﬁ ”Eféchydrogen,

contractions were sured with e trarfsducers Pf Prag

ti ssues we gwgfpa gg or together orm a heterocyclic n 2 1s
inter alia hydrogen, aryl-(lower alkoxy), hydroxy,
trihalomethyl, nitro or alkanoylamino, and Q3 and Q4 may each
be inter alia hydrogen. These compounds are said to have
analgetic, psychotropic and anthistaminic activities.

It has now surprisingly been found that certain tetrahydro-
carbazoles are agonists and partial agonists at SHTj;-like
receptors and are expected to have utility in the treatment of
conditions wherein a 5-HTj-like agonist or partial agonist is
indicated, in particular conditions associated with cephalic
pain such as migraine, cluster headache and headache
associated with vascular disorders. 1In this specification the
term '5-HTj~like agonist' will hereinafter be used to include
partial agonists at this receptor.

The present invention therefore provides the use of compounds
of general formula (I):

_ 2
R NR R
N
H
... Formula (;)
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vi-palkanoylamino {(CHol)p, Or

twice to 5-hydrox@irgplihpileelphonylathiner(CHI ;l foll owed by washes. A
currul ative ggn ur t a curve
to 5-HT in ﬁ Esgkégﬁggeoﬁbhﬁsbeﬁ gﬁtwﬁaé cgﬁggntrati %éfyytest conpound.
Cont racti onB céﬂ§e§ b§afhe ingepe d SRR%E SIHp ML AFEH PRose caused by
5-HT. The intrinscg_galkyl}yoef RPhande®té conemhed ms;madmlmi*eﬂo@éntdwom
rati o of the nBX|anb§%§B gpo Q@ aQQQ% 4#55¥H (0)Vi he ef fect caused by

oir:

u

2 [err]nol /I 5-HT the conpoun {s estimated from
t he correspendfRg§eEENESt OcuhvOr Wie@Mhpropri at e eqU|I|br|un1d|SSOC|at|on

constants Kp2wene Rt erehednBgpehaemiotaprddumnaykikegemnnc{ 19d0kyl. or

benzyl or together with the nitrogen atom to which they
are attached form a pyrrolidino, piperidino or
hexahydroazepino ring;

and physiologically acceptable salts thereof, in the

manufacture of a medicament for the treatment of a condition

where a 5-HTj;-like agonist is indicated, in particular the

treatment or prophylaxis of migraine.

The invention also provides a method of treatment of a
condition wherein a 5-HTj-like agonist is indicated, in
particular migraine, which comprises administering to a
subject in need thereof an effective amount of a compound of
formula (I) or a physiologically acceptable salt thereof.

Suitably Rl represents hydrogen, halogen, cyano, hydroxy,
Ci-galkoxy, arylCj-galkoxy, -COoR%, —(CHZ)nCONRSR6 or
-(CHz)nSOZNR5R5; and R2 and R3 each independently represent
hydrogen or Cj-.galkyl.

It will be appreciated that compounds of formula (I) may
contain one or more assymetric centres, and such compounds
will exist as optical isomers (enantiomers). The invention
thus includes all such enantiomers and mixtures, including
racemic mixtures, thereof.

In the compounds of formula (I) a halogen atom may be a
fluorine, chlorine, bromine or iodine atom. An alkyl group or
moiety may have a straight or branched chain. Suitable aryl
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carbon atoms, such as phenyl, naphthyl and tetrahydronaphthyl.

Phar macol . nﬁe& ﬂ?ﬂeanale@& tég}&ﬁgé)mm £ BESn$EEE8AN! QeoaO%%n 5:9.
Exanpl es 2, 5, 18, 21 and 24 had err|’ the

range 0.1 e {%rﬁﬁ?ﬁﬁra%s? Fhas| T APETRGERY RRFHERS e DELETORYE L
perfornmed iring)t ndcicnimdy aopeiorslly ocontdbnt ai Sakthed hetelraatamt ery |n a

3 Phar macol SLps B ek ke J%‘S?W%L%rﬁEﬂmE?ééﬂa”dSW%%éer§ 35 with
anaest het | ¢hus ‘include pyrrolidino, piperidino, p perazmno and
morpholino.

In the above compounds Rl preferably represents halogen (e.g.
bromine), CF3, Cj-galkoxy (e.g. methoxy), (CHp)pCN, |
-(CHZ)nCONRsRGr —(Cﬁz)nsozNRsR6 or Cj-galkanoylamino. Most
preferably Rl represents a group - (CHz)p CONRSR6 wherein n
represents 0 and RS and R6 each independently represent
hydrogen, methyl, ethyl or propyl. Advantageously, RS and R6
indepenﬁéntly represent hydrogen or methyl. |

When Rl represents -COoR4, then R? preferably represents
Ci-galkyl.

RZ? and R3 each preferably represent hydrogen, methyl or ethyl.
Most preferably NRZR3 is =NH>.

For use according to the present invention the compound of
formula (I) is preferably a partial agonist.

Suitable physiologically acceptable salts will be apparent to
those skilled in the art and include for example acid addition
salts such as those formed with inorganic acids e.g.
hydrochloric, sulphuric or phosphoric acids and organic acids
e.g. succinic, maleic, acetic or fumaric acid. Other non-
physiologically acceptable salts e.g. oxalates may be used for
example in the isolation of compounds of formula (I), and are
included within the scope of this invention. Also included
within the scope of the invention are solvates and hydrates of
compounds of formula (I).
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(sodi um pent obar bi tone). The whol e brain was quickly renoved 17 and

i mrersed in ice cold nodified Krqeb's solution and the basilar artery
renoved with the aid of a dissdting~a croscope~_TheNKt ebs sol uti on was of
the foll ow ng conmposition (mV) NaJje 2C (§); Calerr][err]
(2.25); Mg2[err] (0.5); derr]- ); EDTA (0.04),
equilibrated with 95%O0[err]/5% . hel i um was renoved by a
gentl e rubbing H

Formula (IA)
wherein Rl is as hereinbefore defined, and salts thereof.

The present invention further provides the following specific
compounds which are also believed to be novel

3-Amino-6-cyano-1, 2, 3,4-tetrahydrocarbazole hydrochloride,
(+) -3-amino-6-carboxamido~-1, 2, 3, 4-tetrahydrocarbazole
hydrochloride,
(~)-3—-amino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole hydro-
chloride,

3-amino-6-methoxy-1,2, 3, 4-tetrahydrocarbazole hydrochloride,
3-amino-6-bromo-1, 2, 3,4-tetrahydrocarbazole hydrochloride,
3-amino-6-methyl-1, 2, 3, 4-tetrahydrocarbazole oxalate,
3-amino-6—-ethoxycarbonyl-1, 2, 3, 4-tetrahydrocarbazole oxalate,
3-amino-6~ (N-methyl carboxamido)-1,2,3,4-tetrahydrocarbazole
hemioxalate,
3-amino-6-cyanomethyl-l, 2, 3,4-tetrahydrocarbazole oxalate,
3-amino-6- (N-methylsulphonamidomethyl)-1,2, 3, 4-tetrahydro-
carbazole oxalate,
3-amino-6-chloro-1, 2,3, 4-tetrahydrocarbazole oxalate,
3-amino-6-trifluoromethyl-1,2, 3, 4-tetrahydrocarbazole
oxalate,

3-amino-6-n-butyloxy-1, 2, 3, 4-tetrahydrocarbazole oxalate,
3-amino~-6-sulphonamido-1, 2, 3, 4~tetrahydrocarbazole oxalate,
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of the Ium’;'i‘naml o— (ipléa Jtd D r%lc%-l?oe?¥ g-wé fheﬁegutahynrc?_rl ng
segnent s (carbaaqha\nyﬁgoqh&pmxdeup f or recordlng of isonetric tension in
50 nm tissy Eﬁh@ﬁéﬂigy¥yélfﬁ&ﬂqfﬁiiéﬁib%hQD)m&tﬁ 5hg-gddirhh

suppl ement o umar at e” (10) pyruvate (5); L glutanate

(5) and gl G&&¥® zPﬂ% hyéﬁ?%ﬂ %% were then placed under a restlng force

of 3-4 mN U&amtmlon@d- &, Mﬂﬁﬂﬁ@d@bék@ﬁ@bmipz Byhbted ranty@res% 02/ 5%
CJerr]. Afte 3}5 fo t| eact|V|ty with 90 nmM KC1 depol ari si ng
sol uti on aff@¥ c B 9% i ne-i nduced rel axation of 5-HT (10 mM
precontracBrAm;muﬂ&HGacenamldo) 1,2,3,4-tetrahydrocarbazole oxalate,

3—amino-6-methanesulphbnamidb-1,2,3,4-tetrahydrocarbazole
oxalate, :
3-amino-6-carboxamidomethyl-1, 2, 3, 4-tetrahydrocarbazole
hydrochloride,
3-methylamino~6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole
oxalate, '
3-ethylamino—G-carboxamido-1,2,3,4-tetrahydrocarbazole
oxalate,
3-n-propylamino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole
oxalate,
3~-i-propylamino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole
oxalate,
3-dimethylamino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole
oxalate,
3-benzylamino-6~-carboxamido-1, 2, 3,4-tetrahydrocarbazole
oxalate,
3-pyrrolidinyl-6-carboxamido-1, 2, 3, 4~tetrahydrocarbazole
oxalate, and

3-(N- (methyl) ethylamino) ~6-carboxamido-1, 2, 3, 4-tetrahydro-
carbazole oxalate,
3-amino-6-(2-carboxamidoethyl)-1, 2, 3, 4-tetrahydrocarbazole
oxalate. '

In a further aspect the present invention provides a novel
compound of formula (I) e.g. a compound of formula (IA) or any
of the above-named compounds (in free base form or as a
physiologically acceptable salt) for use as a therapeutic
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concent rat i OAc et Peer Tearvas > zpr""e‘(?er?gf FF B e TeRRTIRIET A" RS
presence ofn@¥edr saAPROPDISHHE & I indonethacin 2.8 mM ketanserin
1 nmM and prazosin 1 mM Follow ng a 45-60 mn wash period, cumul ative

concentrati t sl Q ¢ 0 a tch
control) we¢§m€§ ?rguggeg\égnutl%e (Eses ﬁ(tcé)%owc]%f%at%; rkg%l‘ga hléxélbgg i
cocai ne, ké@%ﬂséFﬁnfaﬁdtbﬁaP6§Pﬁrﬂﬁ4Qﬂqusﬁﬁﬁﬁﬁhx Qﬁ#ﬁiﬁ@%@soffEXanple

2, 5, 6, 15exdmplé4: 25, 26, 28 and 29 had EC[err]'s in the range 0.04 to
15.

A) Reaction of a compound of formula (II) :

1

R
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Formula (II)

(wherein Rl is as hereinbefore defined) or an acid addition
salt thereof with a compound of formula (III)

2_3
NR R

Formula (III)

(wherein RZ2 and R3 are as hereinbefore defined) or an N-
protected derivative thereof; or

B) - Reaction of a compound of formula (IV)
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t 1
' NS
18 Exanple 1 .3-Anino-6-cyano-1,2,§>¢ﬂi;7hﬂﬂiﬂﬁﬁéibazole hydrochl ori de A

sol uti on of 4-ani nocycl ohexanol hydrochl orlilde (6.08 g, 0.04 nole) in water
(60 m) was brought to pH 8 with aqueous sodi um bi carbonat e sol ution.

N car bet hoxy-phthalimde (8.76 g, 0.04 nole) was added fol |l owed by
tetrahydrofuran (until honogenous sol ution was obtai ned). The cl ear
solution was stirred at room tenper Fommalavgawght. During this tinme a
white solid was precipitated. The tetrahydrofuran was

(wherein Rl is as defined for formula (I) and 2 is a leaving
group) with a compound of formula HNR2R3;

C) Reacting a compound of formula (V) :
2 3
H,N(CH,), NR R
N
H
Formula (V)
with an acylating or sulphonylating agent;
D) Conversion of one compound of formula (I) into another

compound of formula (I) eqg.

(i) to prepare a compound of formula (I) wherein Rl
represents ~(CH3),CONHy or C02R4, hydrolysis of a compound of
formula (I) wherein Rl represents - (CH2)nCN, or an N-protected
derivative thereof;

(ii) to prepare a compound of formula (I) wherein Rl
represents —CONR5R5, amination of a compound of formula (I)
wherein R1 represents ~CO2H, or an N-protected derivative
thereof; or
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hydrogen;
renoved in vacuo and the remai ni ng aqueous sol ution was extracted with
ethyl acetate until the solution was clear. The ethyl acetate extracts were
conmbi ned, washed(i¥} h vRtRFePareed CREBEMBL PE FOFmuicett) a&'}é%ir?bngﬁie

4- pht hal | G &loreyehOH enRaLbRYS alv.»lawhges@ﬂ @& (combdind Avs@t&inoRrlof
4- phthalln1q§A§%g£QQe fﬂgk (g a@a % 9 nole) in dichloromethane (250 m)
il

was treated pyTi |n|u | 0T 0C {t e (8.6 g, 0.04 nole) and the
resulting dark m xture was stirred at roomtenperature overni ght. D ethyl

et her (50 miwv@édaﬂﬁleﬂeaédsh&g nyaégﬁofuédtqrcﬁﬂ stranghpketeetedhr. The

filtrate Wﬂﬁtggﬂggng{ and K%C%e51reé by salt formation.

Process (A), which is a form of the Fischer indole synthesis,
may be carried out using methods well known in the art. Thus,
the reaction may be effected in a solvent, for example an
alcohol such as ethanol or butanol; or acetic acid, and at a
temperature in the range 0 to 150°C.

Hydrazines of formula (II), which are usually employed as the
hydrochloride salt, are known compounds,
or may be prepared by conventional methods.

A cyclohexanone of formula (III) may be prepared by oxidation
of the corresponding cyclic alcohol, using an oxidising agent
such as pyridinium chlorochromate, pyridinium dichromate,
dipyridine Cr (VI) oxide, sodium hypochlorite, calcium
hypochlorite or manganese dioxide. '

The leaving group Z in the compounds of formula (IV) may be
for example a halogen atom, or a sulphonyloxy group eg.
p-toluenesulphonyloxy or methanesulphonyloxy. Process (B) may
be effected in an inert organic solvent, such as an alcohol
eg. methanol or an ether eg. tetrahydrofuran and at a
temperature in the range 0 to 150°C. Compounds of formula
(IV) may be obtained by reacting a hydrazine of formula (II)
with an appropriately substituted cyclohexanone compound.

When Z is acyloxy or sulphonyloxy this may be prepared from a
compound (IV) wherein 2 is hydroxy, using standard procedures.
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g es%er%, actirated esters and symmetrical and mixﬁg angy?rides.
resi due i fi . r r,a RSO %% Lerr c | ve
4- pht hal Pﬁ% ’g?%%)%ﬁég(a}r‘]{o eggsggg\%ﬁngfjeggﬁl %‘?i' % z?g(_?')gn[lf éé‘r%%eni}f&‘ He
hydr azi ne ayhabealbande (€4941dgchdogenetbrap)wadndiadsisiesee i acetic acid
E éog ) Oalg,g\és@ﬂ}uélt)‘)h@&fbﬁhgmﬁaegéahﬁétﬁéétede -%P%Mdﬂﬁgi‘bﬂﬁféf lrgheaaarwne

: , 0. mole) _was_ a n mixt ur nder_.refl u
over nigght Lot ALY v@ﬂfgﬁ/aguggng\s/eg&ﬁd\]igguo gﬁd%?%\%q"raés iadlyeasﬁ i“flty}’lataé]dﬁ?m th
met hanol the gised3-ehghatFikEbydasiase- dimetbylapdnopyyrdidddw balan as a
bei ge sol ighxdPi 3m&alAca¥BBAABEOBrobitEenahare .Pr aiec trelaktdor Mad) ol
(40°m) vas LLgaL ot 4Ne DYSLREE S 1n"Ehe" rhhde Mol ~TH° doSATY

Compounds of formula (V) may be prepared by methods analogous
to processes (A) and (B) hereinbefore described.
Alternatively a compound of formula (V) may be obtained by
subjecting a compound of formula (I) wherein Rl is nitro to
reduction, e.g. by catalytic hydrogenation.

It is well known in the chemical art that hydrolysis of a
nitrile initially results in an amide, which can be further
hydrolysed to an acid. It will therefore be appreciated that
the precise product of process (Di) will depend upon the
reaction conditions chosen for the hydrolysis. To obtain a
compound wherein Rl represents HoNCO- the hydrolysis is
preferably effected using hydrogen peroxide in the presence of
an alkali hydroxide e.g. sodium hydroxide, in a solvent such
as an alcohol e.g. methanol. Other suitable means of
hydrolysis include acetic acid and BF3; or formic acid and
hydrobromic or hydrochloric acid. To prepare a compound
wherein Rl represents -COOH acid or base catalysed hydrolysis
may be used.

Process (Dii) may be effected by reacting a compound of
formula (I) wherein Rl is ~CO2H with an amine HNRSR®, in the
presence of a coupling agent e.g. dicyclohexylcarbodiimide or
N,N'-carbonyldiimidazole. Alternatively the carboxylic acid
starting material may first be reacted to form an activated
derivative eof the carbdxyl group, for example an acid
chloride, acid anhydride or activated ester, which is then
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give the desired product. Other reagents and conditions will
be apparent to those skilled in the art.

Cleavage according to process (Div) may be effected by
reduction, using methods well known in the art.

It will be appreciated that in many of the above reactions it
will be necessary to protect the group -NR2R3 when one or both
of the groups RZ2 and R3 represent hydrogen. Suitable N-
protecting groups are well-known in the art and include for
example acyl groups such as acetyl, trifluoroacetyl, benzoyl,
methoxycarbonyl, t-butoxycarbonyl, benzyloxycarbonyl or
phthaloyl; and aralkyl groups such as benzyl, diphenylmethyl
or triphenylmethyl. When R2 and R3 both represent hydrogen
the nitrogen atom is preferably protected as the phthalimide.
The protecting groups should be easily removable at the end of
the reaction sequence. N-deprotection may be effected by
conventional methods, for example a phthaloyl group may be
removed by reaction with hydrazine; an acyl group such as
benzoyl may be cleaved by hydrolysis and an aralkyl group such
as benzyl may be cleaved by hydrogenolysis.

When a compound of formula (I) is obtained as a mixture of
enantiomers these may be separated by conventional methods,
for example by reaction of the mixture with a suitable
optically active acid such as d-tartaric acid, l-malic acid,
l-mandelic acid, l-gulonic acid or 2,3:4,6-di-O-
isopropylidene-keto-L-gulonic acid to give two diastereo-
isomeric salts which may be separated eg. by crystallisation.
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are usually administered as a standard pharmaceutical
composition. The present invention therefore provides in a
further aspect pharmaceutical compositions comprising a novel
compound of formula (I) or a physiologically acceptable salt
thereof and a physiologically acceptable carrier.

The compounds of formula (I) may be administered by any
convenient method, for example by oral, parenteral, buccal,
sublingual, nasal, rectal or transdermal administration and
the pharmaceutical compositions adapted accordingly.

The compounds of formula (I) and their physiologically
acceptable salts which are active when given orally can be
formulated as liquids, for example syrups, suspensions or
emulsions, tablets, capsules and lozenges. '

A liquid formulation will generally consist of a suspénsion‘or
solution of the compound or physioclogically acceptable salt in
a suitable liquid carrier(s) for example an agqueous solvent
such as water, ethanol or glycerine, or a non-aqueous solvent,
such as polyethylene glycol or an oil. The formulation may
also contain a suspending agent, preservative, flavouring or
colouring agent.

A composition in the form of a tablet can be prepared using
any suitable pharmaceutical carrier(s) routinely used for

preparing solid formulations. Examples of such carriers
include magnesium stearate, starch, lactose, sucrose and
cellulose. o
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in a sterile agqueous carrier or parenterally acceptable oil,
for example polyethylene glycol, polyvinyl pyrrolidone,
lecithin, arachis o0il or sesame 0il. Alternatively, the
solution can be lyophilised and then reconstituted with a
suitable solvent just prior to administration.

Compositions for nasal administration may conveniently be
formulated as aérosols, drops, gels and powders. Aerosol
formulations typically comprise a solution or fine suspension
of the active substance in a physiologically acceptable
agueous or non-aqueous solvent and are usually presented in
single or multidose quantities in sterile form in a sealed
container, which can take the form of a cartridge or refill
for use with an atomising device. Alternatively the sealed
container may be a unitary dispensing device such as a single
dose nasal inhaler or an aerosol dispenser fitted with a
metering valve which is intended for disposal once the
contents of the container have been exhausted. Where the
dosage form comprises an aerosol dispenser, it will contain a
propellant which can be a compressed gas such as compressed
air or an organic propellant such as a fluorochlorohydro-
carbon. The aerosol dosage forms can also take the form of a
pump-atomiser. '

Compositions suitable for buccal or sublingual administration
include tablets, lozenges and pastilles, wherein the active
ingredient is formulated with a carrier such as sugar and
acacia, tragacanth, or gelatin and glycerin.
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Preferably the composition is in unit dose form such-as a
tablet, capsule or ampoule.

Each dosage unit for oral administration contains preferably
from 1 to 250 mg (and for parenteral administration contains
preferably from 0.1 to 25 mg) of a compound of the formula (I)
or a physiologically acceptable salt thereof calculated as the
free base. '

The physiologically acceptable compounds of the invention will
normally be administered in a daily dosage regimen (for an
adult patient) of, for example, an oral dose of between 1 mg
and 500 mg, preferably between 10 mg and 400 mg,e.g. between
10 and 250 mg or an intravenous, subcutaneous, or
intramuscular dose of between 0.1 mg and 100 mg, preferably
between 0.1 mg and 50 mg, e.g. between 1 and 25 mg of the
compound of the formula (I) or a physiologically acceptable
salt thereof calculated as the free base, the compound being
administered 1 to 4 times per day. Suitably the compounds
will be administered for a period of continuous therapy, for
example for a week or more.
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brd.s). Exaapbebate. Nearly isomeric contractions were measured with
force transducers on a polygraph. The tissues were exposed
twice to 5-hydroxytryptamine (5-HT) 2 pumol/l followed by
washes. A cumulative concentration-effect curve was
determined, followed by a curve to 5-HT in the presence of the
highest used concentration of test compound. ' Contractions
caused by the test compound were compared with those caused by
5-HT. The intrinsic activity of the test compound was
calculated as the ratio of the maximum test compound-induced
effect over the effect caused by 2 pumol/l 5-HT. The ECgg of
the test compound was estimated from the corresponding effect
curve. When appropriate equilibrium dissociation constants
Kp were estimated by the method of Marano & Kaumann (1976, J.
Pharmacol. Exp. Ther. 198, 518-525).

In this screen the compounds of Examples 2, 4, 5, 6, 9, 10,
11, 13, 17, 18, 21 and 24 had ECsg's in the range 0.1 to
15 umol.

RABBIT BASILAR ARTERY

METHODS

Experiments were performed in intracranial arteries from
rabbit isolated basilar artery in a similar method to one
described previously (Parsons and Whalley, 1989. Eur J
Pharmacol 174, 189-196.).

In brief, rabbits were killed by overdose with anaesthetic
(sodium pentobarbitone). The whole brain was quickly removed
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bet ween fumarate (10); pyruvate (5); L-glutamate (5) and glucose
(10) . The arteries were then placed under a resting force of
3-4 nN maintained at 37°C and the solution bubbled with 95%
05/5% CO3.

After tests for initial reactivity with 90 mM KCl
depolarising solution and for lack of acetylcholine-induced
relaxation of 5-HT (10 mM) precontraction, cumulative
concentration-effect curves (2 nM-60 mM) to 5-~HT were
constructed in the presence of ascorbate 200 mM, cocaine 6
mM, indomethacin 2.8 mM, ketanserin 1 mM and prazosin 1 mM.

Following a 45-60 min wash period, cumulative concentration-
effect curves to the test compounds or 5-HT (as a time match
control) were constructed in the presence of ascorbate,
indomethacin, cocaine, ketanserin and prazosin.

In this screen the compounds of Example 2, 5, 6, 15, 17, 24,
25, 26, 28 and 29 had ECs('s in the range 0.04 to 15.
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8.16 (3H, bwdSSFtlrred at room temperature overnight. Durlng this time
a white solid was precipitated. The tetrahydrofuran was
removed in vacuo and the remaining agqueous solution was
extracted with ethyl acetate until the solution was clear.
The ethyl acetate extracts were combined, washed with water,
~dried (MgSO4) and concentrated to give 4-phthalimido
cyclohexanol as a white solid (7.1 g).

A solution of 4-phthalimido cyclohexanol (7.1 g, 0.029 mole)
in dichloromethane (250 ml) was treated with pyridinium
chlorochromate (8.6 g, 0.04 mole) and the resulting dark

- mixture was stirred at room temperature overnight. Diethyl
ether (50 ml) was added and the mixture filtered through
keiselguhr. The filtrate was concentrated in vacuo and the
residue purified by column chromatography (SiOs; CHCl3/EtOAc)
to give 4-phthalimido cyclohexanone as a white solid (6.4 g).
4-Cyanophenyl hydrazine hydrochloride (4.41 g, 0.026 mole)
was dissolved in acetic acid (100 ml) and sodium acetate (2
g) was added. 4-Phthalimido cyclohexanone (6.4 g, 0.026
mole) was added and the mixture heated under reflux
overnight. The solvent was removed in vacuo and the residue
triturated with methanol to give 3~phthalimido-6-cyano-
1,2,3,4-tetrahydrocarbazole as a beige solid, (5.3 g).

A suspension of the above product (1 g) in ethanol (40 ml)
was treated with hydrazine in water (10 ml). The reaction
mixture was stirred at room temperature overnight during
which time the reactants dissolved. The solvent was removed
in vacuo and the residue partitioned between aqueous
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nmol ) with 4-phthalim do-cycl ohexanone (4.39g, 18.1 mmol) in refl uxing
n-butanol for 20 mn, followed by cooling, filtration, and evaporation of
the filtratiél NMRIrj2fe® MHz ol @RgOD) § 1.98-2.18 (1H, m), 2.25-2.40 (1H,
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Example 2

3-Amino-6-carboxamido-l,2,3,4-tetrahydrocarbazole
hydrochloride

The product of Example 1 (400 mg) was dissolved in
tetrahydrofuran, and di-t-butyl dicarbonate (500 mg) was
added. The mixture was stirred at room temperature
overnight. The solvent was removed in vacuo and the residue
purified by column chromatography (Si03; CHCl3/EtOAc) to give
3-t~butyloxycarbonylamino-6~-cyano-1,2, 3,4~tetrahydrocarbazole
(40 mg) .

A mixture of the above product nitrile (440 mg), aqueous
hydrogen peroxide (30%, 0.5 ml) and sodium hydroxide (aq)
(20%, 0.5 ml) in methanol (25 ml) was stirred at room
temperature overnight. Sodium metabisulphite (100 mg) was
added and the solvent removed in vacuo. The residue was
dissolved in ethyl acetate and the ethyl acetate layer was
separated, dried and concentrated in vacuo to give a gummy
solid which was purified by column chromatography (SiO3;
CHCl3/ EtOAc) to give 3-t-butyloxycarbonylamino-6-
carboxamido-~1, 2, 3, 4-tetrahydrocarbazole as a white solid (400
mg), mp 270°C (dec).

The above product (400 mg, 0.0012 mole) was dissolved in
dioxan (100 ml) and HCl gas was bubbled through the solution
for 20 minutes. During this time a white solid was
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Example 3
3-Amino-6-methoxy-1,2, 3, 4-tetrahydrocarbazole hydrochloride

Reaction of 4-methoxyphenyl hydrazine hydrochloride (0.87g,
5.0 mmol) with 4-phthalimido-cyclohexanone (1.22g, 5.0 mmol)
in ethanol (20 ml) heated under reflux for 2 hr, followed by
cooling and removal of the precipitated solid by filtration
gave 3-phthalimido-6-methoxy-1,2, 3,4-tetrahydrocarbazole
{(1.629).

The above product (1.57g, 4.5 mmol) was suspended in ethanol
(100 ml) and treated with hydrazine hydrate (23 ml) while
stirring at room temperature. After 30 min, the solvent was
removed in vacuo and the residue was partitioned between
K»>CO3 (aq) and EtOAc. The latter layer was separated, washed
with water, dried (MgSO4) and evaporated to dryness. This
residue was dissolved in ethanol and treated with ethereal
HCl until cloudy, then left to stand overnight to yield the
title compound (0.95g) mp > 250°C. 1H NMR [250 MHz,

DMSO-d6] § 1.81-2.02 (1H, -m), 2.10-2.28 (1H, m), 2.65 (1H,
dd), 2.82 (2H, m), 3.02 (1H, dd), 1 signal obscured by H,0 at
ca. 3.5, 3.74 (3H, s), 6.66 (1H, d), 6.84 (1H, d), 7.14 (1H,
d), 8.16 (3H, brd.s).
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This product (0.33g, 0.83 mmol) was suspended in ethanol

(13 ml) and treated with hydrazine hydrate (3 ml), then left
to stir at room temperature overnight. The solid precipitate
was filtered off, and the filtrate was evaporated to dryness
and partitioned between Ko2CO3 (ag) and ethylacetate. After
separation- of the organic layer, washing with water, drying
(MgSO4) and evaporation to dryness, the residue was dissolved
in MeOH and treated with HCl gas. Solvent was removed in
vacuo and the residue was crystallized from ethanol/ethyl
acetate to yield the title compound as a cream-coloured solid
(0.15g), mp 308-310°C. 1H NMR [250 MHz, DMSO-d®] § 1.91 (1H,
m), 2.10-2.26 (1H, m) 2.63 (1H, 4d), 2.84 (2H, m), 3.04 (1H,
dd), 3.50 (1H, m), 7.12 (1H, 4), 7.24 (1H, d), 7.55 (1H, s),
8.15 (2H, brd.s), 11.12 (1H, s).

Example 5
3-Amino~6~-carboxamido-1, 2, 3,4-tetrahydrocarbazole

4-Carboxamidophenylhydrazine hydrochloride (2.87 g) and
4-phthalimidocyclohexanone (3.00 g) were mixed in acetic acid
and the mixture was heated under reflux for 2 hr. After
cooling, the mixture was neutralized using ag. potassium
carbonate solution, and the yellow so0lid thus obtained was
filtered, washed with water, and dried. Purification by
column chromatography (SiOz; CHCl3/CH30H) gave 3-phthalimido-
6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole (2.8 g).
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evaporated 49 nvr (250 MHz, DMSO-d6)§ 1.49-1.77 (1H,m), 1.83-2.03
(1H,m), 2.17-2.40 (1H,m), 2.62-2.80 (2H,m), 2.90 (1H,dd),
1 signal obscured by Hy0 at ca. 3.1, 7.03 (1H,brd.s), 7.18
(1H,d), 7.58 (1H,d), 7.83 (1H,brd.s), 7.98 (1H,s).

Example 6

(+)- and (-)- 3-Amino-6-carboxamido~1,2,3,4~-tetrahydro-
carbazole hydrochloride

Method 1

(+) -3-t~Butyloxycarbonylamino-6~carboxamido-1, 2, 3, 4~
tetrahydrocarbazole was separated into its enantiomers using
chiral HPLC: (chiralcel OD 4.6 mm column, éluting with
hexane/ethanol 85:15). The (+)-enantiomer was collected
first and had mp = 150-152°C and [a]f® = +70.1 (in methanol,
0.41% w/v). The (-)-enantiomer had mp = 150-152°C and [a]g5
= ~79.4 (in methanol, 0.40% w/v). The (+)-enantiomer was
converted to the parent amine hydrochloride by treating with
HCl gas in dioxane, to furnish the (+) ~enantiomer of 3-amino-
6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole hydrochloride, mp =
248-251°C, [alf> = +26.2 (in methanol, 0.50% w/v). The

(-) ~enantiomer of 3~t-butyloxycarbonylamino~6-carboxamido~
1,2,3,4-tetrahydrocarbazole was similarly converted into the
(-)~enantiomer of 3-amino-6-carboxamido-1,2,3,4~-tetrahydro-
carbazole hydrochloride, mp = 248-251°C, [a]f° = -28.6 (in
methanol, 0.50% w/v).

Method 2 | THIS SHEET HAS BEEN
REPLACED
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car bazol e Iytosdth Dot ilde Meabhodfirst by treatment with aqueous alkall,
and the precipitated free base treated with 2M ag. HC1l in
ethanol, to give (+)- 3-amipo—6-carboxamido-1,2,3,4—
tetrahydrocarbazole hydrochloride.

Example 7
3-Amino-6-methy1-1,2,3,4-tetrahydro£arbazole oxalate

Reaction of 4-phthalimidocyclohexanone (2.16 g) with
4-tolylhydrazine hydrochloride (1.41 g), and subsequent
deprotection of the product by the method described in
example 3, gave the title compound free base, which was
converted to the ‘oxalate salt (0.23 g), mp 272-5°C.

Example 8
3-~Amino-6-ethoxycarbonyl-1, 2, 3,4-tetrahydrocarbazole oxalate
Reaction of 4-phthalimidocyclohexanone (0.37 g) with
4~ethoxycarbonylphenylhydrazine hydrochloride (0.33 g), and
subsequent deprotection by the method described in example 3,
gave the title compound free base. This was converted to the
oxalate salt (0.11 g), mp 230-240°C dec.

Example 9

3-amino-6- (N-methyl carboxamido)-1,2,3,4-tetrahydrocarbazole
hemioxalate
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subs uent deprotectlon bg the method described
([err])-3- t Butylox g ony a car boxam d
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(chiral cel coRvértedmtooltiven hemidxiaiptve t$abexdbe22t Ghpomp82278¢. de€he
(+)-enantiomer was collected first and had np - 150-152[err] C and
[[err]][err] = +70.1 (in nethanol, O, 4196mrv) The (-)-enantioner had np =
150-152[err]C and [[err][err] = - 79. Examp 1eetd®anol , O. 40% W v). The
(+)-enantioner was converted to the parent am ne hydrochloride by treating

6 car boxans TAnEng-SIVBncb YIS 2 35 Fe EAAPLFBRE DRk oTeT BudTate

248-251[err] C, ([err][err] :-+26.2 (|n nethanol 0. 50@6m/v) . The
Reaction of 4-phthalimidocyclohexanone (1.05 g) with
4-cyanomethylphenylhydrazine hydrochloride (0.79 g), and
subsequent deprotection by the method described in example 3,
gave the title compound free base, which was treated with
oxalic acid to give the oxalate salt (0.49 g), mp 219-224°C
dec.

Example 11

- 3-Amino-6~ (N-methylsulphonamidomethyl)-1,2, 3, 4~tetrahydro-
carbazole oxalate

Reaction of 4-phthalimidocyclohexanone (0.42 g) with

- (N-methylsulphonamidomethyl) phenyl hydrazine hydrochloride
(0.44 g), and subsequent deprotection by the method described
in example 3, gave the title compound free base. This was
treated with oxalic acid to give the oxalate salt (0.15 g),
mp 218-222°C dec.

Example 12
3-Amino-6-chloro~1, 2, 3, 4~-tetrahydrocarbazole oxalate
Reaction of 4-phthalimidocyclohexanone (6.7 g) with

4-chlorophenyl hydrazine hydrochloride (4.93 g), and
subsequent deprotection by the method described in example 3,
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_ Example 13
(-)-enantionmer of 3-t-butyl oxycarbonyl am no-6-carboxam do-

1,2, 3,4-tetrahydrocarbazole was simlarly converted into the (- )-enantioner
of 3-ami no-3-Aninhoxfntadfluoremethyd-dnRdSe 4-tetirahydragarhasnls iekalate =
248-251[err]C, [[err]][err] = -28.6 (in nethanol, 0.50%wv). Method 2

23 (Ler11) - oSl DX I9- 25 81 Gud e HRaBL OGP S 288
4-trifluoromethyl phenyl hydrazine hydrochloride (1.00 g),
and subsequent deprotection by the method described in

example 3, gave the title compound free base (0.40 g). This
was treated with oxalic acid to give the oxalate salt, mp
212-213°C.

Example 14

3—Amino-6—n-butyloxy—1,2,3,4-tetrahydrocarbézole oxalate

Reaction of 4-phthalimidocyclohexanone (1.12 g) with
4~n-butyloxyphenyl hydrazine hydrochloride {(1.00 g) and
subsequent deprotection by the method described in example 3,
gave the title compound free base. This was treated with
oxalic acid to give the oxalate salt (0.47 g), mp 227 -
229°C.

Example 15
3-Amino-6-sulphonamido-1, 2, 3, 4-tetrahydrocarbazole oxalate
Reaction of 4-phthalimidocyclohexanone (1.00 g) with
4-sulphonamido phenyl hydrazine hydrochloride (1.08 g), and
subsequent deprotection by the method described in example 3,
gave the title compound free base. This was converted to the
oxalate salt (0.090 g), dec >200°C.

Example 16

3-Amino-6-Nitro-1,2,3,4~-tetrahydrocarbazole oxalate
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treated mnFﬁt&ﬁe rﬁr%ﬁ Eaﬁea %hﬁCh wa?oﬁ?83ff%ﬁ5u§° the oxalate
2- ket 0- L- g@ladsti cf ﬁjgkvrmﬂr2ﬂ§ﬁ2?6<b4ve the salt of the (+)-enantiomer,
in 38%yield (with respect to racemate) and 84% enanti oneri c excess (ee).
This material was recrystallized tmngf frarl hanol to give the salt of
the (+)-enantioner in 25% overal | respect to racemate), and
>08% ee. This product was converted to the hydrochl oride salt first by
treat ment Wi bbhia@uelin Qikﬁﬁetﬁ’f'ﬂ ébeBf:ﬂﬁi&bs a&eg A, Q&t%ﬁéiﬁ%ﬁd with
2M ag. HCO Tin_ethanol, to give (+)- 3-am no-6-carboxani do , 4-
tetrahydro&%ﬂ&%ﬁﬂ¥9tﬂRﬂ%Rﬁ#%ﬁ?ﬁe.

3-Amino-6—~ethoxycarbonyl-1, 2, 3, 4-tetrahydrocarbazole (260 mg,
1.0 mmol) was suspended in dry THF (5 ml), and di-tert butyl
dicarbonate (320 mg, 1.5 mmol) was added. A clear solution
was obtained after 10 min. The mixture was left to stir for
20 hr, then the solvent was removed, and the residue was
dissolved in ethyl acetate, washed with aqueous sodium
bicarbonate solution, and dried (MgSO4). After removal of
ethyl acetate, the residue was triturated with ether and
hexane to give 3-t-butyloxycarbonylamino-é6-ethoxycarbonyl-
1,2,3,4-tetrahydrocarbazole (310 mg).

The above product (556 mg, 1.55 mmol) was suspended in
ethanol (5 ml) and 2M NaOH (3 ml) was added. The mixture was
heated under reflux for 1 hr and evaporated to dryness. The
residue was dissolved in water and neutralized with acetic
acid, when 3-t-butyloxycarbonylamino-6-carboxy-
1,2,3,4~-tetrahydrocarbazole precipitated out as a white solid
(425 mg). A solution of the above product (400 mg, 1.2 mmol)
in dry DMF (8 ml) was treated with hexamethyl phosphorous
triamide (198 mg, 1.2 mmol), and cooled to -10°C.
Dimethylamine gas was bubbled into the mixture for 10 min at
this temperature, then carbon tetrachloride (185 mg, 1.2
mmol) was added dropwise, under an atmosphere of nitrogen.
The mixture was left to stir at room temperature for 1 hr,
then the DMF was removed in vacuo. The residue was
partitioned between ethyl acetate and water, and the organic
layer was washed with saturated aqueous sodium bicarbonate
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(1.41 g), and subsequent deprotection of the product by the nethod

descri bed "fh appbeusdt 92E0 hg bi. sBemme Ty ovad fdrl%%d;m Mhid?lfbwﬁ?e

3 A no- 6- eLHR 2%%%35?%9% 35 BpBlasfl sRERHY! P PRI an, of

4- pht hal i mcninl:ycl 'nhexaabnentowas gemaved 4nevasopea@dnshyihsharipd Wal azi ne

hydrochl origes£0198d91n @#8fer, and treated with K,CO3 solution to bring
the pH to 12. The amine free base was then extracted with
ethyl acetate, dried (MgS0O4) and evaporated to dryness. The
resulting oil was dissolved in methanol and treated with
oxalic acid to provide the title compound as a pale pink
solid (140 mg) mp = 190-195°C.

Example 18

3-Amino-6- (piperidin-l1-yl carbonyl)-1,2,3,4~-tetrahydro-
carbazole hydrochloride

Reaction of 3-t-butyloxycarbonylamino-6-carboxy-

1,2,3,4-tetrahydrocarbazole (175 mg) with piperidine and the
product subsequently deprotected by the method described for
Example 17, gave the title compound, mp = 246-249°C (55 mg).

Example 19

SeAmino-G-(pyirolidin-l-yl carbonyl)-1, 2,3, 4-tetrahydro-
carbazole hydrochloride

Reaction of 3-t-butyloxycarbonylamino-é-carboxy-
1,2,3,4-tetrahydrocarbazole (140 mg) with pyrrolidine, and
the product subsequently deprotected as described for
Example 17, gave the title compound, mp = 201-212°C (81 mg).
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b g-Amino-G-(N,N-diethylrfﬁf?fxamigoé-;,z,3,4-Fet§ahydro- "

subsequent deprotegtion e netho escribed in exanple 3, gave the

title conpoﬁﬁ%LFFQ eb§¥§¥6éﬁ OX%®® converted to the oxal ate salt (0.11 9),

np 230-240[err] C dec. Exanple 9 3-Ani no-6-(N-net hyl _

car Egﬁalﬁ! ggic}eAc%la%ﬁ‘l-Jfﬁt{]%mai:%ﬁ,b@é%xﬁoﬁ?ﬁﬂﬁbasecarbaﬁyﬁeact ion of

P all 1?%¥%,%-%Q%Q%ﬁaérdéarégzg&e (105 mg) with diethylamine, and
deprotection of the product, as described for Example 17,

gave the title compound, mp 200-205°C (50 mg).
Example 21
3-Amino-6- (acetamido) -1, 2, 3, 4-tetrahydrocarbazole oxalate

Reaction of 4-phthalimido cyclohexanone (1.2 g) with

4~ (acetamido) -phenyl hydrazine hydrochloride (1.0 g), and
subsequent deprotection of the product by the method
described in example 3, gave the title compound free base
(570 mg). A portion of this product (50 mg) was treated with
oxalic acid in methanol to give the oxalate salt, which
softens >170°C (38 mg).

Example 22

3-Amino~-6-methanesulphonamido-1l, 2,3, 4-tetrahydrocarbazole
oxalate

3-phthalimido-6-nitro-1, 2, 3, 4~-tetrahydrocarbazole (4.00 g)
was dissolved in hot ethyl acetate (130 ml). To the cooled
solution was added raney nickel, and the mixture was
hydrogenated at an initial pressure of 39 psi at room
temperature for 4 hr. After filtering off the insoluble
materials, the filtrate was evaporated to dryness, and
extracted twice into 20% aqueous methanol and the extracts
combined and reduced in volume to give 3-phthalimido-6-amino-
1,2,3,4-tetrahydrocarbazole (0.31 g).
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“4-dimethylaminopyridine (46 mg) were added. The mixture was
4- (N- et hyh@altlé@(axﬁtdﬂ)stﬁhemddnaﬁ &0°0e flo)td!sowrl,prairdis thlerVCewgpotatded to
subsequent tseCt als %ﬁ]%é“ﬂa&o"dl cfi’%é’cfdlﬂf 8?8%8: Qg‘éﬁﬁhhe

title conpou ree base I'S was conver en1oxa bt 8925 (0. 22
g), np 227With @ages., DEERS and aqueous sodium blcarbonate, then dried

3- Ani no- 6- QUM hidndl eQraiiJor‘h&éﬁ rwmzsqceawatz@l @éaéalbalaegémeﬂ of

ﬁygrggﬁ: BTFd C?(Cﬂ 3’3%@?%%%%%%3{ %e%r%%%@?ﬁ%g%yg[?gxégﬁ gé 5¢Fi bed
in exanple33Ph§@@§MN¥§Q1ﬁﬁﬂ?&hﬁﬁﬁﬁﬁﬁp qramifdee, which was treated with
oxal i c aci d,®q 39i4vg dthiargxitcdfrsaddld v 2 D)g) Np 219-224[err] C

The above compound was suspended in ethanol (15 ml) and
hydrazine hydrate (2.72 g) was added. After stirring for 25
min at room temperature, the mixture was evaporated to
dryness, partitioned between water and ethyl acetate, and the
aqueous layer re—extracted with ethyl acetate. The organic
extracts were combined, washed with water, dried (MgS0O4) and
evaporated to give a pale yellow solid. This was dissolved
in methanol and treated with oxalic acid (89 mg). Addition
of ether resulted in crystallization of the title compound
(50 mg), mp 230-233°C.

Example 23

3-Amino-6-carboxamidomethyl-~-l, 2, 3, 4~tetrahydrocarbazole
hydrochloride

3-Amino—-6-cyanomethyl-1, 2, 3, 4~-tetrahydrocarbazole (2.5 g) and
di-t-butyl dicarbonate (3.63 g) were stirred in THF (56 ml)
for 2 hr. The THF was evaporated, and the residue was
partitioned between aqueous sodium bicarbonate solution and
ethyl acetate. The aqueous phase was re-extracted with ethyl
acetate, and the combined organic extracts were washed with
water, dried (MgSO4), and evaporated to dryness to leave a
solid which was triturated with ether/hexane (20%) to give
3-t-butyloxycarbonylamino-6-cyanomethyl-~1,2, 3, 4-tetrahydro-
carbazole as an off-white solid (3.44 qg).
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title conpound free his was treated wt i C aC| to gl ve. the
oxal ate sal Metd@anplyto @ive g3vbobuty]exysarbpdyiaminpsr6-carboxamido-
methyl-1, 2, 3, 4-tetrahydrocarbazole (5.42 g).

The above product (500 mg) was dissolved in dry dioxane

(30 ml), and HCl gas was bubbled through for 20 min. The
resulting solution and deposited gum were evaporated to
dryness, and-treated with aqueous potassium carbonate
solution. This was extracted with ethyl acetate, and the
extracts were combined, dried (MgSO4) and evaporated to
dryness. The residue was dissolved in methanol and treated
with excess oxalic acid. Addition of ether led to
crystallization of the title compound (250 mg), mp 257-260°C.

Example 24

3-Methylamino-6-carboxamido-1, 2, 3,4-tetrahydrocarbazole
hydrochloride

4~Cyanophenyl hydrazine hydrochloride (20.2 g) and
4~-benzoyloxycyclohexanone (25.9 g) were dissolved in glacial
acetic acid (400 ml) and the mixture was heated under reflux
for 1.5 hr. After allowing to cool, the mixture was
filtered, and the filtrate was evaporated to dryness, and
neutralized with aqueous sodium bicarbonate solution to give
a solid precipitate, which was purified by chromatography
(S102; hexane/ethyl acetate) to give 3-benzoyloxy-6-cyano-
1,2,3,4-tetrahydrocarbazole (18 g). This product (11.6 qg)
was suspended in ethanol (230 ml) and treated with 2.5%
aqueous potassium hydroxide solution (120 ml), and heated
under reflux for 1 hr. The cooled mixture was neutralized
with glacial acetic acid and evaporated to a solid residue,
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The above product (3.57 g) was dissolved in dry pyridine (35
3- Ami no- 6m§b|Qh@'%r%é%é&t¢¥€3”663 HEWESPL & 0X8L 8 iegfeﬁﬁtHQQ ghridine

hyar ochl ol iy s o7, Ehtn ame%a%“aé“%ﬁ%%@ #EofOHNE (4RF i Boe descr i bed
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?%th oxal bgt ekt elo wlitte deify e £ S2l dnd 2 d Jart88Cexe2dber Whs Exanple
washed with 2M HC1, @rled (MgS0O4) and evaporated to dryness.
Purification by chromatography (SiO2; hexane/ethyl acetate)
gave 3-tosyloxy-6-cyano-1,2,3,4-tetrahydrocarbazole (0.53 g).

This product (0.40 g) was dissolved in 33% methylamine in
alcohol (25 ml) and heated at 100°C in a sealed steel vessel
for 1.5 hr. After cooling, the mixture was evaporated to
dryness and purified by chromatoéraphy (Si03;
chloroform/methanol) to give 3-methylamino-6-cyano-
1,2,3,4-tetrahydrocarbazole (0.13 g).

The above product (0.12 g) was dissolved in THF (10 ml) and
reacted with di-tert-butyl dicarbonate (0.36 g) in THF (3 ml)
at room temperature overnight. The reaction mixture was
evaporated to dryness, partitioned between 2M sodium
bicarbonate solution and ethyl acetate, and the organic
extract dried and evaporated to give a white solid. This was
triturated with ether/hexane to give 3-t-butyloxycarbonyl-
methyl amino-6-cyano-1,2, 3,4-tetrahydrocarbazole (0.14 g).

This product (0.14 g) was dissolvéd in methanol (15 ml) and
treated with a mixture of 20% aqueous sodium hydroxide (0.20
ml) and 30% hydrogen peroxide (0.20 ml), and the whole
mixture was stirred at room temperature overnight. Sodium
metabisulphite (38 mg) was added, and the solution was
evaporated to dryness, and chromatographed (SiO3;
chloroform/10% NH4OH in methanol) to give 3-methylamino-
6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole (0.12 g). The
‘above compound (0.11 g) was dissolved in methanol (10 ml),
and treated with 3M hydrochloric acid at room temperature.
The mixture was evaporated to dryness, azeotroping with
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with oxalic acid to give the oxalate salt, np 212-213[err]C. Exanple 14
3- Ami no- 6- n- but yl oxy-1, 2, 3, 4-t et r ahy@wamplen728 e oxal ate Reacti on of
4-pht hal i m docycl ohexanone (1.12 g) with 4-n-butyl oxyphenyl hydrazi ne

hydrochlorlde 1.00 g) and
ylamino-6-carboxamido-1, 2, 3,4~tetrahydrocarbazole

oxalate

1,4-Cyclohexanedione mono-2',2'-dimethyl trimethylene ketal
(2.00 g) was mixed with anhydrous ethylamine (10.0 g) and
benzene (10 ml), and the mixture was cooled to 5°C. A
solution of titanium tetrachloride (0.95 g) in benzene (10
ml) was added, dropwise, then the mixture was stirred at room
temperature for 1 hr. The mixture was filtered, and
evaporated to dryness to give an oil, which was dissolved in
ethanol (30 ml). To this solution was added
palladium-on—-carbon catalyst (100 mg), and the mixture was
hydrogenated at 50 psi pressure overnight. The catalyst was
filtered off and the ethanol evaporated to leave
4-ethylamino-cyclohexanone 2',2'-dimethyl trimethylene ketal
as an oil (2.0 g). '

This compound (0.80 g) was dissolved in formic acid (20 ml)
and the solution was heated to 90°C for 1 hr. Formic acid
was evaporated, and the residue was partitioned between
chloroform and 1M hydrochloric acid. The aqueous layer was
evaporated to dryness to give 4-ethylaminocyclohexanone
(0.40 g).

A mixture of the above product (0.40 g) and 4-carboxamido-
phenyl hydrazine hydrochloride (0.60 g) in glacial acetic
acid (20 ml) was heated under reflux for 1 hr. The acid was
evaporated in vacuo to an oil, which was purified by
chromatography (SiOs; CHCl3/10% NH3 in MeOH) to give an oil
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subsequent deprotection by the method described in exanple 3, gave the
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hydrochl oride g 1188 @), andeupseduent Hepz oter) i vadbys) hegnabhqdudegsr,i bed
i n exanpl e % 1g!av he t|tIe conpound free base. This was converted to the
oxal ate salk ) dec >200[ err] C.

Example 26

3~-n-Propylamino-6-carboxamido-l, 2, 3, 4-tetrahydrocarbazole
oxalate

Propylamine (1.81 g) was dissolved in methanol (12.5 ml), and
‘1.5 M HCl in methanol (6.6 ml) was added with cooling. After
1 min, 1,4-cyclohexanedione mono-2',2'-dimethyl trimethylene
ketal (1.0 g) was added, followed after a further 10 min by
sodium cyanoborohydride (0.23 g). The mixture was stirred at
room temperature for 3 days. The resulting mixture was
filtered, and the filtrate was'evaporated and treated with 1M
HCl (10 ml) with cooling. The residue was digested to form a
solution, which was washed with ether, basified to pH 12 with
aqueous sodium hydroxide, and extracted with dichloromethane.
This extract was washed with saturated aqueous sodium
bicarbonate solution, dried (MgSO4), and evaporated to
dryness. Chromatography (SiOz; chloroform/methanol/ammonia)
gave 4-n-propylamino cyclohexanone 2',2'-dimethyl
trimethylene ketal (0.72 g).

This product (0.66'9) was hydrolyzed to the ketone, which was
reacted with 4-carboxamidophenyl hydrazine hydrochloride and
converted to the oxalate salt as described for Example 25, to
give the title compound (0.44 g), mp >168B°C dec.

Example 27

3-i-Propylamino-6-carboxamido-1, 2, 3, {-tetrahydrocarbazole
oxalate

e —,
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2',2'-aimethyl trimethylene XKetal (4£.5% g). This prodauct
Exanpl e 16 (8- Afi go- Grald thyadrio Py Bed - and r aégdtedavwhabolde caxdicatamidopitenyl
Reaction Oﬁyéraahm@' d¥Baﬁ& n@@eqélg?S Q%dw§h€ s e by %?EH%Q upthod

hydr azi ne ochlqride (1.0 and subSequent de rotectlon

descri bed P§ &€ %ﬁﬁﬂ? %Y?ét%%nbbﬁﬁﬁ FPE8°HQ§b qﬂﬁ(ﬁ?%&ﬁ‘
converted go. th&hﬂwaﬁsacnﬂﬁei&b&Etg)thepoiiEaﬁé?[mpr}235°c dec.

Example 28

3-Dimethylamino-6—-carboxamido-1,2, 3, 4-tetrahydrocarbazole
oxalate

Dimethylamine (10.0 g) was reacted with 1, 4-cyclohexanedione
mono-2',2'-dimethyl trimethylene ketal (2.0 g) by the method
described for Example 25 to give 4-dimethylamino-
cyclohexanone-2',2'~dimethyl trimethylene ketal (0.72 g).
This product (0.72 g) was hydrolyzed and reacted with
4-carboxamidophenyl hydrazine hydrochloride (0.47 g) and the
product converted to the oxalate salt as described above to
give the title compound (0.20 g), mp 99-101°C.

18 NMR [250 MH,, DMSO-d®] d 1.83-2.05 (1K, m), 2.27-2.40 (1H,
m) 2.72-3.00 (9H, 2m + s), 3.07-3.22 (1H, dd), 3.50-3.68 (1H,
m), 7.05 (1H, brd. s), 7.27 (1H, d), 7.60 (1H, d), 7.81 (1H,
brd. s), 8.00 (1H, s), 11.11 (1H, s).

Example 29

3-Benzylamino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole
oxalate

Reaction of benzylamine (0.59 g) with 1,4-cyclohexanedioné—
mono-2',2'-dimethyl trimethylene ketal (1.0 g) and subsequent
reduction of the imine with sodium cyanoborohydride by the
method described for Example 26 gave 4-benzylamino-
cyclohexanone 2',2'-dimethyl trimethylene ketal (0.54 g).
This product (0.52 g) was reacted with 4-carboxamidophenyl
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(0.11 qg) .
Exanpl e 17 3- Am no-6- (N, N-di met hyl carboxam do)-1, 2, 3, 4-tetrahydro-
car bazol e hem oxal ate 3-Anino-6-eth car.bho -1, 2 3 4-t etrahydrocarbazol e
(260 ng, 1.0 mol) was suspended in a%vl Q% and di-tert butyl
dlcarbonate (320 ng, 1.5 mol ) was added. A clear solution was obt ai ned

after 10 g SeVesrbotimidosi] 2, Bor-LetRahydivtadazsllasent was

renoved, and the reS| ue was dissolved in ethyl acetate, washed with
aqueous s@FaAAYR carbonate sol uti on, and dried (MgSO err]). After renoval
of ethyl acetate, the residue was triturated with ether and '

Reaction of pyrrolidine (15.6 g) with 1, 4-cyclohexanedione
mono-2',2'~dimethyl trimethylene ketal (2.0 g) by the method
described for Example 25 gave 4-pyrrolidinyl-cyclohexanone-
2',2'-dimethyl trimethylene ketal (1.74 g). This product
(1.70 g) was hydrolyzed and reacted with 4-carboxamidophenyl
hydrazine hydrochloride (1.70 g) and the product treated with
oxalic acid as described above to give the title compound (32
mg), mp >190°C dec. -

Example 31

3- (N-methyl ethylamino)-6-carboxamido-1,2,3,4-tetrahydro-
carbazole oxalate

Reaction of N-methyl ethylamine (13.0 g) with

1, 4-cyclohexanedione mono—2',2'—dimethyl trimethylene ketal
(2.0 g) by the method described for Example 25 gave

- (N-methyl ethylamino)-cyclohexanone-2',2'-dimethyl
trimethylene ketal (1.71 g). This product (0.86 g) was
hydrolyzed and reacted with 4-carboxamidophenyl hydrazine
hydrochloride (0.52 g) and worked up as described above to
give the title compound (76 mg), mp >130°C dec.

" Example 32

3-Amino-6- (2-carboxamidoethyl)-1,2, 3, 4-Tetrahydrocarbazole
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evaporated to give the acid chloride (22.9 g). This was

hexane to t oy, t hoxy

1,2,3,4- t ﬁ%gfécggb§&%§w€¥§ﬁygﬂiﬂgTﬁ% aﬁove p?g%ﬁct Sggs wasl 55 mol )
was suspehdbhled thirengh, ( wikh coaling NaHPEBowd 30k c%"'dlrth'égm xture
was heategowogﬁt Wak! WerlcVed i HELEY aed akiedl f@sﬂ&ﬂ@eﬁﬁs dhgsbevedue was

di ssolved I'n ter and neutralized wth acetjc ac
3-t-butyl mybatbeﬁw&maﬁr@t@t&mﬁ e, ?@‘ﬁl?%tV%ﬁyﬂPﬁtﬁPbﬂiﬁpelM
preci pi t afgdiamt hgdradxide &3t ithr 425THe) refuboingi ongahithphabeveasr oduct

éﬁggpﬂg}Oé§ngng§F&§eFf§%4%¥:éf%?qgﬁ#%§ trgf%%g?g%t?ﬁggéﬁfe B}Eh was
slurried with ethyl acetate to give 4-nitro cinnamamide as a
crystalline solid (18.6 g). This product (18.6 g) was
suspended in ethanol (1 1) and hydrogenated using Pd-C
catalyst (6.6 g) at 50 psi for 1 h.. The resulting mixture
was filtered and evaporated to dryness, providing
4-aminophenyl propionamide (17.1 g).

Concentrated hydrochloric acid (4 ml) was added slowly, with
cooling and stirring to 4-aminophenyl propionamide (0.80 g),
maintaining the temperature below 5°C. To this slurry was
added a solution of sodium nitrite (0.37 g) in water (2 ml),
dropwise over 15 min, followed by stirring for a further 15
min. The turbid solution thus formed was added portionwise
to a cooled, stirred solution of stannous chloride (2.19 g)
~in conclusion. HCl (4 ml), and the resulting mixture was

stirred for 1 h. After filtering, the solution was reduced
in volume until an inorganic precipitate formed. This was
filtered off, and the filtrate was evaporated to dryness.
The residual gum was crystallized from acetic acid to give
crude 4-hydrazinophenyl propionamide hydrochloride (1.05 g).

A mixture of the above product (1.05 g) and 4-phthalimido-
cyclohexanone (1.18 g) in acetic acid (40 ml) was heated
under reflux for 40 min. The solvent was removed in vacuo
and the residue was partitioned between aqueous potassium
carbonate solution and ethyl acetate. The organic phase was
dried (MgSO4) and evaporated to dryness,'and the residue was
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REPLACED




D met hyl am gg4 gas-yBacbuRl] 90 i)t Gdld & iHsdiven Mol ﬂé&ﬂaﬁbﬁi<56lal>,
t enperat ure, carbon_ tetrachl ori ﬁ#ﬁb nmol ) was add
dropwi se, uhEEAted Wikbspysrazdmeniy ﬂ4i%§¢ rﬂ%&nu%PQWEﬁ?%?@ PﬁdgFlr at
room t enper %Egagf @brl30r minhen Thige it usas w ddflaht\./@dIU@o dbgnessi due
was partitionpe et ween et cetate wat ary e organic | ayet. was
Washod wi  HEBSE PAEEICAGREO L LS BRRes S angh Sarsedis’ Sot BYELul
carbonate solution. The organic phase was dried (MgSOy4) and
evaporated to dryness, and the residue was dissolved in
ethanol to dryness, and the residue was dissolved in ethanol
and treated with oxalic acid (83 mg) in ethanol. A solid was
formed, which was recrystallized from ethanol to give the

title compound (110 mg), mp 232-5°C.
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solution, thetabbletheforndrdli admihisSTaeioh) .islperegd medtbyasomeinyag i n
vacuo, and the residual oil was triturated wth ether and hexane and the
solid recrystallized fromtoluene to give

3-t- butyl oxycar bonyl ami no- 6- (N, N-di met hyl car b¥edfaideat

1, 2, 3, 4-t etr ahydr occorhwaohe 6£98ofmplaThay product0¢180 ng, 0.53 mmmol) was
di ssolved in dioxaqﬁaéébg$) and HCl1 gas was bubblngthrough, to precipitate
an oil. The solvent”was réenoved in vacuo, and the oIl was dissolved in :
water, and treated S¥@FcK[err]COerr] solution to Bding. the pHto 12. The
am ne free base wasctd§poexdioneted with ethyl acetgpe, dried (MySO4) and

evaporated to dryn%EECrgygystalline-cellulose 30
~magnesium stearate 2
330 mg

into a 9 mm tablet.

Example B

An injection for parenteral administration is prepared from
the following '

%5 Wwiw
Compound of formula (I) 0,50% (w:v)
1M citric acid 30% (v:v)
sodium hydroxide (gs) to pH 3.2
water for injection BP to 100 ml

The compound of formula (I) is dissolved in the citric acid
and the pH slowly adjusted to pH 3.2 with the sodium
hydroxide solution. The solution is then made up to 100 ml
with water, sterilised by filtration and sealed into
appropriately sized ampoules and vials.

This Sheet Has Bee
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THIS SHEET HAS BEEN
REPLACED




resulting oil was dissolved in nmethanol and treated wi 3h oxalic acid to
d

prOV|de the title conpound a§%a pa

carbonyl) 1, 2 3, 4- tetrahydro- c.nbaZuIe h ori de Reaction of

3-t- butyloxycarbonylan1no 6- car box

rahydr ocar bazol e (175 ny)

wi th piperidine and the product subsequéntly deprotected by the nmethod

descri bed for Exanple 17, gave the titl

ng). Exanple 19

conmpound, np = 246-249[err] C (55

-‘Formula (I).

wherein

Rl représents hydrogen, halogen, trifluoromethyl, nitro,
hydroxy, Cj-galkyl, Cj-galkoxy, arylCj-galkoxy, —CO2R4,
'~ (CHp) nCN, =-(CHy)nCONRSR6: - (CH5),SO,NRSRS/
C,_galkanoylamino(CHj)p, or
Cj-galkylsulphonylamino (CH3) s

R4 represents hydrogen, Cj_galkyl or arylCj-galkyl;

RS and R6 each independently represent hydrogen or
Ci-galkyl, or RS and R® together with the nitrogen atom
to which they are attached form a ring;

n represents 0, 1 or 2; and

R2 and R3 each independently represent hydrogen, Cj-galkyl or
benzyl or together with the nitrogen atom to which they
are attached form a pyrrolidino, piperidino or
hexahydroazepino ring;

or a physiologically acceptable salt thereof, in the

manufacture of a medicament for the treatment of a condition

where a 5-HTj-like agonist is indicated.

2. Use according to claim 1 wherein the condition is
migraine.
3. Use of a compound according to either claim 1 or

claim 2 wherein Rl represents halogen, CF3, Ci-galkoxy,

This Sheet Has Been Replaced ‘
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3- Ari 5 i 1se a com ound accoEd%nghtg claim 3 whereln Rl
- Am no- 6- (,pyrrolidin etr,ahydro- ca

hydr ochl or i %%%ﬁﬂ93n1ﬁ#ﬁ%) égﬁgg#okygéﬁﬁgﬁylgnﬁﬁo &5 éhFBHngg nd RS
1,2, 3, 4- t eteraaly dirslapdndenel ¥y 1népngsentt hygyogen, dmedhydndx fethyrbduct
subsequent |y deprotected as described for Exanple 17 gave the title

conpound, 201-212 err 81
P P = % [ ] ( gggound accorgngg to any of claims 1 to
3 wherein RZ? and R3 each independently represent hydrogen,

methyl or ethyl.

6. A compound of formula (IA)

L=z

Formula (IA)
wherein Rl is as hereinbefore defined, or a salt thereof.
7. A compound of formula (I) selected from

3-Amino-6-cyano-1, 2, 3,4-tetrahydrocarbazole;
(+)-3-amino-6~-carboxamido-1,2, 3, 4-tetrahydrocarbazole;
(-)-3-amino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole;
3-amino-6~-methoxy-1,2, 3, 4-tetrahydrocarbazole;
3-amino-6-bromo-1, 2, 3, 4-tetrahydrocarbazole;
3-amino-6-methyl-1, 2, 3, 4-tetrahydrocarbazole;
3-amino-6-ethoxycarbonyl-1, 2, 3, 4-tetrahydrocarbazole;
3~amino-6- (N-methyl carboxamido)-1,2,3,4-tetrahydrocarbazole;
3-amino—6—cyanomethyl -1,2,3,4~-tetrahydrocarbazole;

3-amino—-6-— (N—methylsulphonamldomethyl) 1,2,3, 4tetrahydro-
carbazole;

3-amino-6-chloro-1, 2, 3, 4-tetrahydrocarbazole; This Sheet Has Been Replaced -

[T




3- Ami no- 6- (:;N?N-iﬁf’etsh)r}lltré’r &d)?ar% cfo efrfr?%?ce%rr%%z%}%' car bazol e
hydrochlorBdamEeacﬁrdN @Fd&msﬂhn%dan@axaMmﬂqm1ﬂn2Kﬁ£ﬂtaebnayydro—
1,2,3,4-tef qSQ%arbazole (105 ng) with diethylam ne, and deprotection of
t he product as eséribed for mple 17, ave the t|tIe conmpound, np

200- 205] er Bremese-ﬁg)(m%r%ﬁl@-érylcarbony 4-tetrahydro-

3- Ami no- 6- cagshableq) - 1, 2, 3, 4- tetrahydrocarbazole oxalate Reacti.on of

b Pl Ok 9000 (2 i idans o 40) - phenhudr i e

met hod carbazole;
3-amino-6-(N,N-diethylcarboxamido)-1,2, 3,4~tetrahydro-
carbazole;
3—Amino-6—(acetamid6)—1,2,3,4-tetrahydrocarbazole;
3-amino-6-methanesulphonamido-1, 2, 3, 4-tetrahydrocarbazole;
3—amino—6-carboxamidomethyl—1,2,3,4-tetrahydrocarbazele;
3-methylamino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole;
3-e£hylamino-6-carboxamido-1,2;3,4-tetrahydrocarbazole;.
3-n-propylamino-6-carboxamido-1, 2, 3, 4~tetrahydrocarbazole;
3-i~-propylamino-6-carboxamido-1, 2, 3,4-tetrahydrocarbazole;
3-dimethylamino-6~carboxamido-1, 2, 3, 4~-tetrahydrocarbazole;
3-benzylamino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole;
3-pyrrolidinyl-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole;
3-(N- (methyl)ethylamino)-6é~carboxamido-1, 2, 3, 4~-tetrahydro-
carbazole; and
3-amino-6-(2-carboxamidoethyl)-1,2, 3, 4-tetrahydrocarbazole;
or a salt thereof. |

8. A method of treatment of a condition wherein a
5~HT1-like agonist is indicated, which comprises administering
to a subject in need thereof an effective amount of a compound
of formula (I) as hereinbefore defined or a physiologically
acceptable salt thereof.

9. A process for the preparation of a novel compound
- of formula (I), which comprises

This Sheet Has Been Replaced
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described in exanple 3, gave the titl &ﬁﬂﬂhree base (570 ng). A
portion of this product (50 ng) was treated exalic acid in nmethanol to
give the oxalate salt, which softens >170[err]C (38 ng). Exanple 22
3-Anino-6-nethanesu|phonanido-l,2,3,4-tetrahydrocarbazo|e oxal at e
3-phtha|inido-6-nitro-l,2,3,4-tetrahydrocarbazo|e (4.00 g) was dissolved in
hot ethyl acetate (130 nl). To the g ?5|on was added raney nickel,
and the m xture was hydrogenat ed at an |n|t|a pressure of 39 psi at room

(wherein Rl is as hereinbefore defined) or an acid addition
salt thereof with a compound of formula (III)

2 3
NR R

Formula (III)

(wherein RZ2 and R3 are as hereinbefore defined) or an N-
protected derivative thereof; or

B) Reaction of a compound of formula (IV)

IZ

Formula (IV)

(wherein Rl is as defined for formula (I) and 2 is a leaving
group) with a compound of formula HNRZR3;

This Sheet Has Been Replaced l “““““
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2 3 _
tenperature for 4 hr. AfN{CHi) terins off t he JReRmaterials, the
filtrate was evaporated to drynesy RtT 8 dYtw ce into 20% agueous
nmet hanol and the extracts conbi neg p vol une to give
3-phthal i m do- 6-am no- 1, 2, 3, 4-t et NbyT
SHEET 29 The above product (0. 50 g) was dppsolved I n freshly distilled

Formula (V)
with an acylating or sulphonylating agent;

D) Conversion of one compound of formula (I) into another
compound of formula (I) eg.

(i) to prepare a compound of formula (I) wherein Rl
represents - (CHp),CONHy or COoR4, hydrolysis of a compound of
formula (I) wherein R! represents -(CH2)nCN, or an N-protected
derivative thereof;

(ii) to prepafe a compound of formula (I) wherein Rl
represents —CONR5R6 amination of a compound of formula (I)
wherein R1 represents -CO2H, or an N-protected derivative
thereof; or

(iii) to prepare a compound of formula (I) wherein one
of R? and R3 is hydrogen and the other is Cji.galkyl,
alkylation of a compound (I) in which R? and R3 are both
hydrogen;

(iv) to prepare a compound of formula (I) wherein Rl

represents hydroxy, cleavage of a compound wherein Rl
represents alkoxy or aralkoxy;

followed if necessary by deprétection of any protected
nitrogen atoms and if desired by salt formation.

This Sheet Has Been Replaced
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compoung OI LOIllia (1) 0O a pliysiologlially acceplable sast

pyri di ne (30herpfanddmet physiwlogdmal lghlagdeft {0l @ Scayraad.
4-di met hyl am nopyri di ne(46 ng) were added. The mi xture was heated with
stirring at 50[err]C for 5 hr, and then evaporated to dryness. The residue
was di ssolved in chloroform washed with water, brine and aqueous sodi um
bi carbonate, then dried (MgJSOX), and evaporated to dryness to give a pale
yel | ow solid, which was recrystallized from aqueous ethanol to give
3- pht hal i m do- 6- net hanesul phonam do- 1, 2, 3, 4-tetrahydrocarbazole (0.27 Q).
The above conpound was suspended in ethanol (15 m ) and hydrazi ne hydrate
(2.72 g) was added. After Stll’l’lnngI’ 25~ :

lSSheetH

- I



ABSTRACT
mn at roomtenperature, the m xture was evaporated to dryness, partitioned
bet ween water and et hyl acetate, and_the agueous Iai/\gr}(]re- extracted with
S

ethyl acetate. The "@%&f CIRURY sTM%n‘F%Jm ﬁlﬁﬂmau EH'V\I"PgrﬁéFler , OIdri ed
S d ted t [ e w solid, This was djssolved in

ﬁrewghanél agndeﬁgg%gﬁgﬁffﬁtg;;ﬁ?'grggﬁg' )(lsgaﬁﬁ?‘.s*nmdFFFEE“SF%FHBY?-E es léi( t eolI

[ talli . jtl )., 0-233[err]C. anpl e

5 50 b o B, ot SR, IR BT GRS 5

-CO,R*, -(CH,).CN, -(CH,,CONR’R®, - (CH,),.SO,NR°R®,

C, ¢alkanolyamino(CH,),, or

C,.¢alkylsulphonylamino (CH,)n; R* represénts hydrogen,
C,.salkyl or arylC, .alkyl; R® and R® each independently
represent hydrogen or C,  alkyl, or R® and R‘- together
with the nitrogen atom to which they are attached form
a ring; n represents 0, 1 or 2; and R? and R® each
independently represent hydrogen, C, alkyl or benzyl
or together with the nitrogen atom to which they are
attached form a pyrrolidino, piperidino or
hexahydroazepino ring; or a physiologically acceptable
salt thereof, in the manufacture of a medicament for
the treatment of a condition where a 5-Ht,-like agonist
is indicated, for example migraine. Novel compounds
of formula (I), processes for preparing them and
pharmaceutical compositic..s containing them are also

described.
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3- Ami no- 6- cyanonet hyl -1, 2, 3, 4-tetrahydrocarbazole (2.5 g) and di-t-butyl
di carbonate (3.63 g) were stirred in THF (56 m) for 2 hr. The THF was
evapor at ed, and the residue S partltloned bet\/\m aqueous sodi um

bi carbonate solution and eth 3 S phase was re-extracted
with ethyl acetate, and the corjb Kt racts were washed with
water, dried (MJSO4), and evapors to |l eave a solid which was
triturated with ether/hexane (209 toygl ve

3-t-butyl oxycar bonyl am no- 6- cyanomnet hyT-- 1, 2, 3, 4-tetrahydro- carbazol e as an
off-white solid (3.44 g).

Formula (IA)

wherein R! is as hereinbefore defined, with the proviso that R! is not hydrogen, halogen,
trifluoromethyl,hydroxy, methoxy, benzyloxy, carboxy or alkoxycarbonyl, and salts
thereof. .

The present invention further provides the following specific compounds which are also
believed to be novel:

3-Amino-6-cyano-1,2,3,-tetrahydrocarbazole hydrocholoride,
(+)-3-amino-6-carboxamido-1,2,3,4-tetrahydrocarbazole hydrochloride,
(-)-3-amino-6-carboxamido-1,2,3,4-tetrahydrocarbazole hydrochloride,
3-amino-6-methyl-1,2,3,4-tetrahydrocarbazole oxalate,

3-amino-6-(N-methyl carboxamido)-1,2,3,4-tetrahydrocarbazole hemioxalate
3-amino-6-cyanomethyl-1,2,3,4-tetrahydrocarbazole hemioxalate
3-amino-6(N-methylsulphonamidomethyl)-1,2,3,4-tetrahydrocarbazole oxalate,
3-amino-6-n-butyloxy-1,2,3,4-tetrahydrocarbazole oxalate,
3-amino-6-sulphonamido-1,2,3,4-tetrahydrocarbazole oxalate,
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30 The above product %\?\gsad gﬁund accolfﬁSSg( ?8 mla““ wxﬁeraem
per oxi de ( £00 ! Iauﬁé“:? 5 (R ) naONRIR2d. Wr}ﬁ‘feeirn b %S 137G Of Gf‘daﬁ héﬁii RY
further peroxielsN Srsiependeatlgddetresent thelmganyr amendy 1s oirr Eedylor 2 hr
at room tenperature. Potassium car bonate (0.84 g) was added, and the

m xture was stirred vern ht and for a rther 20 hr The r |on fure
was poured into wate gg ggﬁdc?‘?%" FYCFG A £8 88¥i § ‘E‘ rqe)r(t"ed

off, and recry%f%ﬂqqqz@d r@nﬂ R each independently represent hydrogen,
10 methyl or ethyl.

6. A compound of formula (IA)

1
R NH,
|
N
H

Formula (IA)

Wherein R! is as hereinbefore defined, with the proviso that R! is not hydrogen,
halogen, trifluoromethy], hydroxy, methoxy, benzylogy, carboxy or alkoxycarboyl, or a
salt thereof.

20 7. A compound cf formula (I) selected from :

3-Amino-6-cyano-1, 2,3, 4-tetrahydrocarbazole;
(+)-3-amino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole;

(=) ~3-amino-6-carboxamide-1,2, 3, 4~tetrahydrocarbazole;
3-amino-6-methyl-1,Z, 3, 4-tetrahydrocarbazole;

3-amino-6~ (N-methyl carboxamida)~1,2,3,4-tetrahydrocarbazole;
30 3-amino-6~cyanomethyl-1,2,3,4-tetrahydrocarbazole;
3-amino-6~ (N-methylsulphonamidomethyl) -1, 2, 3, 4tetrahydro-

carbazole;
REPLACEMENT SHEET
e B Replaced 27 MAY 1997
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s 3-amino-6-(N,N-dimethylcarboxamido)-1,2, 3, 4-tetrahydro-
met hanol to gk¥epazbrdutyl oxycar bonyl am no- 6-car boxam do-
met hyl -1, 2, 3, 4-tetrahydrocar bazol e (5.42 D bove_ 500 ng) was
di ssol ved in ér?miﬂ‘%x ned (BT ,q'aﬁgcﬁcfg)éﬁlé) vvg’séi'bﬁ'bﬁltg%?ﬁhy&f%h for 20

m n. The resukerpgzebduti on and deposited gum were evaporated to dryness,

and treated WBT-Hmﬁﬂémﬂuéa%oéﬁ&%i%mlcﬂlé%@é@yﬁplLl,ti,031,-41&31&3&@@&“ ract ed
with ethyl acetate, and the extracts were-conbined, dried (MgSJ err]) and
evapor at ed?t 0BAFYAEIES/ The resi due was di ssol ved i n nethanol and treated
Wi th excess ofakminaest(N Aldlitatirylokrbobheniden-1.02 c3 ybtiaddadwdronr of the

title compound, (@50, 1@), np 257-260[err]C.

3-Amino~6-~(acetamido)~1,2,3,4-tetrahydrocarbazole;
3-amino-6-methakesulphonamido-1, 2, 3, 4-tecrahydrocarbazole;

15 3-amino-6-carboxamidomethyl-l,2,3,4-tgt:ahgdrocarbazoleg
‘3-echylamino-6~carboxamido-1,2, 3,4-tetrahydrocarbazole;
3-n~-propylamino-6-carboxamido-1, 2,3, 4-tetranydrccazbazole;
3-i-propylaminc-é-carboxamido-1, 2,3, 4-tetrahydrocarbazole;

20 3-dimethnylaminc-é-carboxamidec-1,2,3,4-tetranydrocarbazole;
3-benzylamine-$§-carboxamido-1, 2,3, 4-tetrahydrocarbazole;
3-pvrrolidinyl-6-carboxamide-1,2, 3, 4-tectrahydrocarbazole;
3-(N-(methyl)echylaminc) -§-carboxamido-1,2,3,4-tetrahydro-
carbazole; and

25 3-amino-6-(2-carboxamidoechyl)-1,2,3, 4-tezrahydrocarbazole;
or & salt thereof.
3-methylamino-6-carboxamido-1,2,3,4-tetrahydrocarbazole;
or a salt thereof.
' ]. A process for the preparation of a novel compound

35 of formuia (I), which comprises

A) Reaction of a compound of formula (II)

This Sheet Has Been Replaced REPLAGEMENT SHEET
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thereof and a physiologically acceptable carrier.
Exanpl e 24 3- Met hyl am no- 6- casboxam do- 1, 2, 3, 4-tetrahydr ocar bazol e
hydr ochl ori de 4- Cyanophenyl hydrazine hydrochloride (20.2 g) and
4- benzoyl oxycycl ohexanone (25.9 g) were dissolved in glacial acetic acid
(400 mM) and the m xture was heated under reflux for 1.5 hr. After allow ng
to cool, the mxture was filtered, and the filtrate was evaporated to
dryness, and neutralized with aqueous sodi um bi carbonate solution to give a
solid precipitate, which was purified by chromatography (Si O2; hexane/ et hyl
acetate) to give 3-benzoyl oxy-6-cyano-

This Sheet Has Been Replaced
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The present invention relates to certain tetrahydrocarbazole

1,2 3. 4- e18aby0s0e9EbaRaLeul B Q) gndh £ BLAGHE! clLinGcBlotas Suspendsd in

ethanol (23 e aqueo ot.assi ym hydr oxi de sol ution
(120 ), Dbt oend:frealel i 2 2 athcons piiars i udion gc ool
neutralizedCMF%ﬁmgmaccﬁlmageaLneaC|d and evaporated to a solid residue,

31 which was washed with water, and dried to give 3-hydroxy-

6-cyano-1,%Mgggaigérfgygrgggrfgg af Azseagg which has been reported to be
suffered by one .in ten individuals. The ma2in symptom is
headache; other symptoms include vomiting and photophiobia.
Currently, the most widely used treatment for migraine
involves administration of ergotamine, dihydroergotamine or
methysergide, which are also used prOPthaCFiC311Yﬁ “These
drugs are inter alia agonists of SHT,-like receptors but also
have other actions; treacmeh: with them is associated with a
number of adverse side effects. In addition, some patients
-experience a *withdrawal headache® following the cessation of
Creatment with an ergot product, such as ergotamine, causing
' them to repeat the treatment and resulting in a form of
addiction. More recently various tryptamine derivatives have
-been proposed for potential use in treating migraine.

In view of the foregoing, there is clearly‘a need for the
provision of effective and safe medicaments for the treatment
of migraine.

US Patents No's. 4,257,952, ,4, 172 834,. 4 062,864 and 3,959,309
disclose a broad class of tetrahydrccarbazoles of the
formula :



The above PSE&&P N3B5$s fakex ghigorhHR i R%ar P H<Yq%§e(§5 apf Bngare
treated mAEﬁW?639ﬂk¥ﬁhoﬂrﬁé -Llowsr glkvh drytpgetc eﬁéﬂ?@@ A hetgmacygaic

m xt utr]I e wagifabi; rRedsaintQQ[ anﬁ.h%izafroaehr Q ftﬁer igeeld aQiat hgdgekehi,on was
oured int ra %%ﬁh a t
gxtract ma§a$gé§5 QQQE k&ﬁ§%§ E%Qg k y ) an 5 Q@hégg k% hll
dryness. PBRi FYEaPEsHh - b}°UﬁFoﬁﬁF§ raﬁhywa$ﬁ€23n HeRanéns IaSGePMFEPgﬁéve
3-tosy|oxy16weyaamk&l2p3 dofethebydoemaabheokeocciicgringhi;sQpr aduct (0. 40

g) was di sgghkwe 3 0 Iag}? | o] mhg, eated at
100[err]C |n g i a egﬁitgs%géess £ (ﬂo@%f Q?FOA te g%??%g the n1xtgre
Was evapor rihalgmethyl, nitro or a kanoy amino, and Q4 ma

be inter alia hydrogen. These compounds are said to have
analgetic, psychotropic and anthistaminic activities.

E. Friedman et al, Journal of Neurochemistry, Vol 35, No. 3,
1981, pages 931-937 describe inter alia various
tetrahydrocarbazoles and their activity as competitive
inhibitors of serotonin transport across the synaptosomal
imembrane obtained from rabbit hypothalmi. E. Meller et al,
|Journal of Neurochemistry, Vol 28, No. 4, 1977, pages 995-1000
describe various tetrahydrocarbazoles and their inhibition of
S-HT deamination. European Patent Specification 0242,518
describes certain 3-amino-tetrahydrocarbazole compounds as
intermediates in the preparation of theraputic cycloalkano(l,
2-b] indole sulphonamides.

It has now surprisingly been found that certain éetrahydro-
carbazoles are agonists and partial agonists at SHTj-like
receptors and are expected to have utility in the treatment of
conditions wherein a 5-HTj-like agonist or partial agonist is
indicated, in particular conditions associated with cephalic
pain such as migraine, cluster headache and headache
associated with vascular disorders. 1In this specification the
term 'S-HTj-like agonist' will hereinafter be used to include
partial agonists at this receptor.

The present invention therefore provides the use of compounds
of general formula (I):



dryness and purified by chromat og orof orm net hanol) to give

) }

3- net hyl am no- 6-cyano- 1, 2, 3, 4-t @ e (0.13 g). The above
product (0.12 g) was dissolved in ™ and reacted with
di-tert-butyl dicarbonate (0.36 g) in THE (3 nl) at roomtenperature
overnight. The reaction m xture was evaporated to dryness, partitioned
bet ween 2M sodi um bi carbonate sol ution and ethyl acetate, and the organic
extract dried and evaporated to gi ve Bomhilia §3Did. This was triturated
wi th ether/hexane to give 3-t-butyl oxycarbonyl - nethyl

am no- 6--cyano- 1, 2, 3, 4-tetrahydrocar bazole (0.14 g).

wherein :

Rl represents hydrogen, halogen, trifluoromethyl, nitro,
hydroxy, Cj.galkyl, Ci.galkoxy, arylCji-galkoxy, -CO3R%,
-(CH3) nCN, =(CH3),CONRSR6: - (CH3)SOsNRSRE.,
C1-galkanoylamino(CHy)p, or
C1-galkylsulphonylamino (CHy) n;

R4 represents hydrogen, Cj.galkyl or arylCji.galkyl;

RS and RS each independently represent hydrogen or
Ci1-galkyl, or RS and R6 together with the nitrogen atom
to which they are attached form a ring;

n represents 0, 1 or 2; and -

R2 and R3 each independently represent hydrogen, Cj.galkyl or
benzyl or together with the nitrogen atom to which they
are attached form a pyrrolidino, piperidinq or
hexahvdroazepzno ring;

and physiologically acceptable salts thereof, in the

manufacture of a medicament for the treatment of a condition

where a 5-HTj-like agonist is indicated, in particular the
treatment or prophylaxis of migraine.

The invention also provides a method of treatment of a
condition wherein a 5-HT1-like agonist is indicated, in
particular migraine, which comprises administering to a
subject in need thereof an effective amount of a -compound of
formula (I) or a physiologically acceptable salt thereof.

Suitably Rl represents hydrogen, halogen, cyano, hydroxy,
C1-galkoxy, arylCj.galkoxy, -COaR4, -(CH,),CONRSR6 or



Thi's produ k4 s di.ssolyv i.n nethanol (1 and eated with a
m xture of 20% é’élu%sa\%gborﬁculrﬁ%h%?dr 0 tdé_:o("lfoéﬁ“#ﬁ )ogngj%‘a‘&/??‘lyh#)og%ﬂ’ per oxi de
(0.20 m), SARFaie QRROIRE MOF RS UL LT GRNETSF 00rRe cHpeh ATOMROWNGS ni ght .
cSiOdi um et atiilsdulepdiiste e(s?&p@cd aﬂaimml (@rhdomet sl | ONTH@ SLBYSROL &t eld) to
ryness, a Iy O : % ' { hano
A o psp g Y el APRL e A0 )

to give 3-nethyl.am no- 6
The above Egﬁﬁ%ﬁﬁﬁ‘Tﬁf?EFﬁﬂ'\ﬁ¥$§ﬁQ£solved in methanol (10 m), and treated
wi th 3M hydrochloric acid at roomtenperature. The m xture was evapor at ed

to drynessinazeQ! icQRigdhndst Bf formula (I) a2 halogen atom may be a
fluorine, chlorine, bromine or iodine atom. An alkyl group or
moiety may have a straight or branched chain. Suitable aryl
groups include for example unsaturated monocyclic or bicyclic
rings and partially saturated bicyclic rings of up to 12
carbon atoms, such as phenyl, naphthyl and tetrahydronaphthyl.
When R5 and R6 together with the nitrogen atom form a ring,
this is preferably a S to 7-membered saturated heterocyclic
ring, which may optionally contain a further heteroatom
selected from oxygen, sulphur or nitrogen. Suitable rings
thus include pyrrolidino, piperidino, piperazino and
morpholino. '

In the above compounds Rl preferably represents halogen (e.g.
bromine), CF3, Cj.galkoxy (e.g. methoxy), (CH3)pCN,

- (CH2) nCONRSRE . - (CH3)nSO2NRSRS or Cj_galkanoylamino. Most
preferably Rl represents a group -(CHjy)p CONRSRS wherein n
represents 0 and R3 and RS each independently represent
hydrogen, methyl, ethyl or propyl. Advantageously, RS and R6
independently represent hydrogen or methyl.

When Rl represents -cO;R4, then R4 preferably represents
Ci-galkyl.

R? and R3 each preferably represent hydrogen, methyl or ethyl.
Most preferably NR2R3 is -NHj.

For use according to the present invention the compound of
formula (I) is preferably a partial agonist.



idydrocnloric, sulpiurilic or phosphoric aclds and organic acids
32 ethanol ©t9-gbveciniol i dalehtechacesic eer yEgmaticedcidom Athkeanabhet her to
%égﬁpéhe tphyELGQSQQdaﬂlynﬁcégﬁtggﬁéeééié%(§ nUéxaiEthRmE§5Q Nﬂéed forn)
2. 90- 3[85r9r‘1(’%ﬂqpi 23°489, gﬁﬁl ELP £ "7°“1¥1° a?‘ S 1#&90) 20 g5e( 11
s) . Exanplbn9§Uded within the scope of this invention. Also included
within the scope of the invention are solvates and hydrates of
compounds of formula (I).

It is believed that certain compounds of formula (I) wherein
R2 and R3 both represent hydrogen are novel. Thus in a
further aspect the present invention provides compounds of
formula (IA) :

Iz

Formula (IA)

wherein Rl is as hereinbefore defined, with the proviso that
Rl is not hydrogen, halogen, trifluoromethyl, hydroxy, ,
carboiy, alkoxycarbonyl, Cj-galkyl, Cj-galkoxy, arylCi-
galkoxy, - (CH2) nCN where n is 1 or 2, or
C,-galkanoylamino (CHp) p,

and salts thereof.

In the compounds of formula (IA) Rl thus preferably
represents nitro, -CO3R4, CN, -(CHy),CONRSR®, -(CH3),SO,NRSR6
or Cj-galkylsulphonylamino(CH3)p;

R4 represents arylCj-galkyl;

RS and R6 each independently represent hydrogen or Cj-galkyl,
or R3 and R6 together with the nitrogen atom to which they
are attached form a ring; and

n represents 0, 1 or 2;




3- Et hyl ani r=-Rnine texeyano- 1, 2, 3, 4-tetratiydiracaribazole bydrackloride,

1,4-Cycl ohemneﬂxmﬁnmgrbaxaﬂa@tbﬁ 3, 4-?@&&%199&:5@&@5&8190 g) was
m xed with aqg%d gﬁf ylam ne (10.0 g) and benzene (10 m), and the
m xture wad® %R# éEErr]C A solution of titaniumtetrachloride (0.95

g) in benzetr® {3-taminovéscardbexamidmaly %63, 4+t taleydratarbazate shydred at
roonltenpenggigfiagr 1 hr. The mxture was filtered, and evaporated to
dryness to give, an 0il, which was dissolved in et hanol (30 mM). To this
sol ution was HRRR $a N amethy broarpeRAm iR )i st - ?&6Dtﬁ5¥ah&ﬁa°9ﬁ§bﬂf?9%are

was hemioxalate,
3-amino-6- (N-methylsulphonamidomethyl) -1, 2, 3, 4-tetrahydro-
carbazole oxalate,
3-amino-6~-sulphonamido-1, 2, 3, 4-tetrahydrocarbazole oxalate,
3-amino-6-nitro-1, 2, 3, 4-tetrahydrocarbazole oxalate,
3-amino-6- (N, N~-dimethylcarboxamido) -1, 2, 3, 4-tetrahydro-
carbazole hemioxalate, :
3-amino~6~ (piperidin-1 -ylcarbonyl)-1,2,3,4-tet:ahydro-
carbazole hydrochloride, :
3-aminc-6—(pyrrolidin-l-ylcarbonyl) 1,2,3, 4-tetrahydro—
carbazole hydrochloride, '
3-amino~-6-(N,N-diethylcarboxamido) -1, 2, 3, 4-tetrahydro-
carbazole hydrochloride,
3-amino~6-methanesulphonamido-1, 2,3, 4-tetrahydrocarbazole

‘oxalate, .
3-amino-6-carboxamidomethyl-1, 2, 3, 4-tetrahydrocarbazole
hydrochlori&e,
3-methylamino-6~-carboxamido-1, 2, 3, 4-tetrahydrocarbazole
oxalate,
3-ethylamino—6-carboxamido-1,2,3,4-tetrahydrocarbazole
oxalate,
3-n-propylamino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole
oxalate,
3-i-pfopylamino—6—carboxamido-1,2,3,4-tetrahydrocarbazole
oxalate,

3-dimethylamino-6~carboxamido-1, 2, 3, 4-tetrahydrocarbazole
oxalate,
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hydrogenateﬁxﬁiagﬁ'ngdpressure overnight. The catal yst was filtered off
gndzthg_etPzﬂfm—e@ep?yhledhyia?ffup-d—éﬁfﬁ?ﬁ?%ﬂgoc¥ptgEﬁxaaeagahygr?a 80 o)

", 2" -dinme etal as an oi .0 9). IS conpoun . g
was di ssol v % ?%E?g§n§%£g€?ﬁ'(20 m ) and the solution was heated to -

90[ err] C f o ~ambRo-EpfArearkeranitdoevhyb) ot £2, 3 afidt eheahpdrdgerhagole
partitionedokslseen chl orof ormand 1M hydrochloric acid. The aqueous | ayer
was evaporated to dryness to give 4-ethylam nocycl ohexanone (0.40 g). A

m xture of the above product (0.40 g) and 4-carboxam do-

In.a further aspect the present invention provides a novel

compound of formula (I) e.g. a compound of formula (IA) or any
of the above-named compounds (in free base form or as a
physiologically acceptable salt) for use as a therapeutic



agonist, 1I0or examp.ie iIor tThe treatment Ol migraine.

phenyl hydrazi ne hydrochloride (0.60 g) in glacial acetic acid (20 mM) was
heat ed Unde’!‘héeﬁ.hblénf:%nlamﬁo Ebevaeés Heprg¥ansr gbedehe J’ﬁﬁ raf idn Qi ,

whi ch was p e o} ( ; CHCl [err]/ 10 err] in MeOH)
to give an §§¥ei g§§¥?§9é8”8¥ gﬁg§P¥8f§# i's product (150 ng) was dlssolved
I n nmethanol and treated with oxalic acid. The solution was treated with
ether to Qi gémpbantst bE €6pRAUAd (35 Ray be prepared by methods known in

the art for the preparation of tetrahydrocarbazoles, for
example :

A) . Reaction of a compound of formula (II)

1
R

NHNH,

Formula (II)

(wherein Rl is as hereinbefore defined) or an acid addition
' salt thereof with a compound of formula (III) :

2_3
NR R

Formula (III)

(wherein R2 and R3 are as hereinbefore defined) or an N-
protected derivative thereof; or

B) - Reaction of a compound of formula (IV)



crystalline solid, np 165-170[err] . VR [ 250 MHz, DMVBO-d[err]]
d 1.25 (3H, t), 1.81-2.05 (1H, m, 2.20-2,38 (1H, m, 2.61-2.79 (1H m,
2.79-2.94 (2H, m, 2.98-3.28 (3H, dd + s), 3.41-3.60 (1H, m, 7.08 (1H,

brd. s), 7.28 (1H, d), 7.60 (1H, d), 7.82 (1H, brd. s), 8.00 (1H, s), 11.12
(1H, s) Exanple 26 '

3-n- Propyl am no- 6- car boxam do-1, 2, 3_4-te ragﬁg ocar bazol e oxal ate
Propyl am ne (1.81 g) was dissol ved FA*HBtAa (12.5 M), and 1.5 M HO in
met hanol (6.6 m) was added with cooling. After

(wherein Rl is as defined for formula (I) and 2 is a leaving
group) with a compound of formula HNR2R3;

C) Reacting a compound of formula (V) :
2 3
H2N (CHz)n NR R
l
N
H
Formula (V)

with an acylating or sulphonylating agent;

D) Conversion of one compound of formula (I) into another
compound of formula (I) egq.

(i) to prepare a compound of formula (I) wherein Rl
represents - (CHy),CONHp or C02R4, hydrolysis of a compound of
formula (I) wherein Rl represents =(CH3) nCN, or an N-protected
derivative thereof;

(ii) to prepare a compound of formula (I) wherein Rl
represents ~CONRSR6, amination of a compound of formula (I)
wherein Rl represents -COsH, or an N-protected derivative
thereof; or
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1 min, 1, 42LF¥LaRERANET BnEOMBRSRS] dE)] 18] ¥PirbaRF@RR R iaFs RAhe keta
(1.0 g) wabydddgen:foll owed after a further 10 m n by sodi um
cyanobor ohydride (0.23 g). The m xture was stirred at roomtenperature for

3 days. The resultipng mxture was filtered, and_the filtrate was, evgporated
and treated with BV HCEO BESRAFe At FOEBBRAHGO? FREMEAS ddd WASTGiBeRied to
form a sol xepPsesentisc hy@xoxyasicdeanage efhaer compoiunidehereid B wit h

agueous sogepFelear@XiadfoxyNdreaiadklokd ;W t h di chl oronet hane. This extract
was washed w th saturated aqueous sodi um bi carbonate sol ution, dried

(MgSO err]), and evaporated to dryness. Chromat ography (Si O2;
chl or of or mEpdiioes Afnmesegsary by deprotection of any protected

nitrogen atoms and if desired by salt formation.

Process (A), which is a form of the Fischer indole synthesis,
may be carried out using methods well known in the art. Thus,
the reaction may be effected in a solvent, for example an
alcohol such as ethanol or butanol; or acetic acid, and at a
temperature in the range 0 to 150°C.

Hydrazines of formula (II), which are usually employed as the
hydrochloride salt, are known compounds,
or may be prepared by conventional methods.

A cyclohexanone of formula (III) may be prepared by oxidation
of the corresponding cyclic alcohol, using an oxidising agent
such as pyridinium chlorochromate, pyridinium dichromate,
dipyridine Cr (VI) oxide, sodium hypochlorite, calcium
hypochlorite or manganese dioxide.

The leaving group Z in the compounds of formula (IV) may be
for example a2 halogen atom, or a sulphonyloxy group eg.
p-toluenesulphonyloxy or methanesulphonyloxy. Process (B) may
be effected in an inert organic solvent, such as an alcohol
eg. methanol or an ether eg. tetrahydrofuran and at a
temperature in the range 0 to 150°C. Compounds of formula
(IV) may be obtained by reacting a hydrazine of formula (II)
with an appropriately substituted cyclchexanone compound.

When 2 is acyloxy or sulphonyloxy this may be prepared from a
compound (IV) wherein Z is hydroxy, using standard procedures.



(e.g. acetyl chloride or methanesulphonylchloride) alkyl
gave 4-n-pLopykam po; ¢Y€LQNexaPYCad L yhmet B{EA L - ShABRNEA BARPAPYLEYE
ket al (0.%% ai. qﬁls produ&é é0.66 8) m%s,hydrol zed.to t?e ke?g% whi ch
was react eaewFEACHI 2R PR aRT dGPRERSE AVUri3i H ﬂ%ﬁ?ﬁtﬁ|ﬁ? H%nﬁnﬁug%n3§rted
to the oxal hazosdkanes (eegerdbebloéoeméxbanek, 250 amigevéetde title conpound
(2 0-34449% ) Nm-a%ﬁ&ﬁpﬂ:&ﬂ%idéxaanl EcRdr 31k ;& opyt 2Ahpar6caaaRpxasi go-'1,
A eEé%@XaQSCQQE%éOLScRXQLaé?:idine. In general a base will also
be used, e.g. triethylamine, dimethylaminopyridine, or an
alkali metal carbonate or bicarbonate. The reaction may be

effected at a temperature in the range of -10 to 100°C.

Compounds of formula (V) may be prepared by methods analogous
to processes (A) and (B) hereinbefore described.
Alternatively a compound of formula (V) may be obtained by
subjecting a compound of formula (I) wherein Rl is nitro to
reduction, e.g. by catalytic hydrogenationi

It is well known in the chemical art that hydrolysis of a
nitrile initially results in an amide, which can be further
hydrolysed to-an acid. It will therefore be appreciated that
the precise product of'process (Di).-will depend upon the
reaction conditions chosen for the hydrolysis. To obtain a
compound wherein Rl represents HpNCO- the hydrolysis is
preferably effected using hydrogen peroxide in the presence of
an alkali hydroxide e.g. sodium hydroxide, in a solvent such
as an alcohol e.g. methanol. Other suitable means of
hydrolysis include acetic acid and BF3; or formic acid and
hydrobromic or hydrochloric acid. To prepare a compound
wherein Rl represents -COOH acid or base catalysed hydrolysis
may be used.

Process (Dii) may be effected by reacting a compound of
formula (I) wherein Rl is -COoH with an amine HNRSR®, in the
presence of a coupling agent e.g. dicyclohexylcarbodiimide or
N,N'-carbonyldiimidazole. Alternatively the carboxylic acid
starting material may first be reacted to form an activated
derivative of the carboxyl group, for example an acid
chloride, acid anhydride or activated ester, which is then
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34 Reactloﬂeﬁ?meggﬁ}gﬁyf%%?ﬁgufﬁr%imb?emnth 1, 4- cycl ohexanedi one

nono-2[err],2[err]-dinmethyl trinmethylene ketal (2.0 g) by the nethod
descri bed ADkyEﬂﬁﬂBbeaEEogayﬁg4tb pfeeébanuDQLEYCha epan@f€ected by

2[err],2[e t byl y ( g ? d
was hydrol%é%ﬁgigg géac%iéggg? k§PEUE§ 3&h1§i ﬁe I % %gggﬁﬁ Hﬁ rbcg$or|de
(0.45 g), anamphe ﬁnx@nhgdﬁbﬂﬁedsushaésdégeFFﬁeeraa§velpaiglaehrﬁ51#¢z|e
conpound fteefbameahOindeghedidbesinashionventedrt R2t be RiAaliate, np
>235[err]clé?é)C?ﬁ@gﬁk§l?8followed by reduction of said intermediate to
- give the desired product. Other reagents and conditioms will
be apparent to those skilled in the art.

Cleavage according to process (Div) may be effected by
reduction, using methods well known in the art.

It will be appreciated that in many of the above reactions it
will be necessary to protect the group -NR2R3 when one or both
of the groups R2 and R3 represent hydrogen. Suitable N-
protecting groups are well-known in the art” and include for
example acyl groups such as acetyl, trifluorcacetyl, benzoyl,
methoxycarbonyl, t-butoxycarbonyl, benzyloxycarbonyl or
phthaloyl; and aralkyl groups such as benzyl, diphenylmethyl
or triphenylmethyl. When R2 and R3 both represent hydrogen
the nitrogen atom is preferably protected as the phthalimide.
The protecting groups should be easxly removable at the end of
the reaction sequence. N-deprotectxon may be effected by
conventional methods, for example a phthaloyl group may be
removed by reaction with hydrazine; an acyl group such as
benzoyl may be cleaved by hydrolysis and an aralkyl group such
as benzyl may be cleaved by hydrogenolysis.

When a compound of formula (I) is obtained as a mixture of
enantiomers these may be separated by conventional methods,
for example by reaction of the mixture with a suitable
optically active acid such as d-tartaric acid, l-malic acid,
l-mandelic acid, l-gulonic acid or 2,3:4, 6-di-0-
isopropylidene-keto-L-gulonic acid to give two diastereo-
isomeric salts which may be separated eg. by crystallisation.
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3- D net hyl %Y?I'Ba%"%%ar%%gdarg% ?an“}m’f £ & ra{'ﬁré‘rloggr azol lémc')"xal ate

D met hylamne (10.0 g) was reacted with 1, 4- cyclohexanedlone
moNo- 2[ er r¢omp&inds tfrefduthula i ML hydvendderi dound Qog)bdomgd:ﬁmt o

d bed f Jy
Cyel ohoarBRES E%(err 5’}% o o fitr.‘%jﬁ A58 S 18
product (Oh&pegyt tY1y’ch ‘Hr%%“?%@t %ﬁtﬂ‘FQPrB’éradb’x’arﬂ &%&IM e,

hydr azi ne dereclhénrd:dmd:(ﬂ:.dﬁs e ssoch dted prichuctephaiisy tpdirt 0 t he oxal ate
salt as descri bed above to give the title conmpound (0.20 g),

g?é%?%?igr%g;|Lgérlg{medléfgg, grégmpounds(gf”rﬂé é%é%éﬁ%‘EAEQn'Jén'ﬁ
are usually administered as a standard pharmaceutical
composition. The present invention therefore provides in a
further aspect pharmaceutical compositions comprising a novel

compound of formula (I) or a physiologically acceptable salt
thereof and a physiologically acceptable carrier.

The compounds of formula (I) may be administered by any
convenient method, for example by oral, parenteral, buccal,
sublingual, nasal, rectal or transdermal administration and
the pharmaceuﬁical compositions adapted accordingly.

The compounds of formula (I) and their physiologically
acceptable salts which are active when given orally can be
formulated as liquids, for example syrups, suspensions or
emulsions, tablets, capsules and lozenges.

A liquid formulation will generally consist of a suspension or
solution of the compound or physiologically acceptable salt in
a suitable liquid carrier(s) for example an aqueous solvent
such as water, ethancl or glycerine, or a non-agqueous solvent,
such as polyethylene glycol or an oil. The formulation may
also contain a suspending agent, preservative, flavouring or
colouring agent.

A composition in the form of a tablet can be prepared using
any suitable pharmaceutical carrier(s) routinely used for
preparing solid formulations. Examples of such carriers
include magnesium stearate, starch, lactose, sucrose and
cellulose.



standard carriers and then fiﬁﬁed into %ﬂ?%{%;ge%ﬁgin—caR?Wif;(lH

2.72-3 : » 3073 , .50-3, . ,

tr?rd. s), ggg#??ﬁ&g‘g'??ae&i(s%,é&)%?‘ %’.’j’sf“%%,“%ﬁd‘. %3’3%(&5”@(3?4’,5%), 11.11

(1H, s). BRARPI 8n¥oSBigaRie PRARAAGeusisdlafaFFien D, 4-fon retamlecar bazol e
oxal at e ReguePuvs ghmisenrpliniloses). 533 14 atielsh ok 4ids| ol anedidRrsion

mono- 2[ er bk, 3hgpehsdofPthth 1l TR hERE Ak Sl qedxga:g%n b sweduent

reduction of the imne wth sodi um cyanobor ohydr ‘oq descri bed
for Exanple 26 gave 4-benzyl am no- cycl ohexanone 2[err], 2[err]-di net hyl
trinethylﬁﬁEiRéEaPaFen5¢rgﬂ.compositions consist of a solution or

suspension of the compound or physiologically acceptable salt
in a sterile aqueous carrier or parenterally acceptable oil,
for example polyethylene glycol, polyvinyl pyrrolidone,
lecithin, arachis oil or sesame oil. Alternatively, the
solution can be lyophilised and then reconstituted with a
suitable solvent just prior to administration.

Compositions for nasal administration may conveniently be
formulated as aerosols, drops, gels and powders. Aerosol
formulations typically comprise a solution or fine suspension
_of the active substance in a physiologically acceptable
aqueous Or non-aqueous solvent and are usually presented in
single or multidose quantities in sterile form in a sealed
container, which can take the form of a cartridge or refill
for use with an atomising device. Alternatively the sealed
container may be a unitary dispensing device such as a single
dose nasal inhaler or an aerosol dispenser fitted with a
metering valve which is intended for disposal once the
contents of the container have been exhausted. Where the
dosage form comprises an aerosol dispenser, it will contain a
propellant which can be a compressed gas such as compressed
air or an organic propellant such as a fluorochlorohydro-

carbon. The aerosol dosage forms can also take the form of a
pump-atomiser.

Compositions suitable for buccal or sublingual administration
include tablets, lozenges and pastilles, wherein the active
ingredient is formulated with a carrier such as sugar and
acacia, tragacanth, or gelatin and glycerin.



form of suppositories containing a conventional suppository

Thi s prodbaise( GuTh @s watokedatedrW t h 4- car boxam dophenyl 35 hydrazine
hydr ochl ori de (0 34 g) and the product treated with oxalic acid to give the
title conpound, >190[err]C dec 0 .11 Exanpl e 30

3-Pyrroli &qm“e}téapﬁoﬁ%t le foz nraéﬁgaﬁyéﬂomm@a@mnati@clude

ointments, gels and patches.

Preferably the composition is in unit dose form such as a
tablet, capsule or ampoule.

Each dosage unit for oral administration contains preferably
from 1 to 250 mg (and for parenteral administration contains
preferably from 0.1 to 25 mg) of a compound of the formula (I)

or a physiologically acceptable salt thereof calculated as the
free base.

The physiologically acceptable compounds of the invention will
normally be administered in a daily dosage regimen (for an
adult patient) of, for example, an oral dose of between 1 mg
and 500 mg, preferably between 10 mg and 400 mg,e.g. between
10 and 250 mg or an intravenous, subcutaneous, or
intramuscular dose of between 0.1 mg and 100 mg, preferably
between 0.1 mg and 50 mg, e.g. between 1 and 25 mg of the
compound of the formula (I) or a physiologically acceptable
salt thereof calculated as the free base, the compound being
administered 1 to 4 times per day. Suitably the compounds
will be administered for a period of continuous therapy, for
example for a week or more.
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Reaction of pyrrolidine (15.6 g) wth 1, 4-cycl ohexanedi one

nono-2[err],2[err]-dinethyl trinmethylene ketal (2.0 g) by the nethod
descri bedDégr Saphepdus2¥egave 4-pyrrolidinyl -cycl ohexanone-
2[err],2[err]-dinethyl trimethylene ketal (1.74 g). This product (1.70 @)
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et hyl anmi ngp16t conbaxasi dentaindd4it ghbadliydeachcarbrathfsexshapeazosin,
atropine and mepyramine, 6 umol/l cocaine and 200 pmol/l
ascorbate. Nearly isomeric contractions were measured with
force transducers on a polygraph. The tissues were exposed
twice to S5-hydroxytryptamine (S-HT) 2 umol/l followed by
washes. A cumulative concentration-effect curve was
determined, followed by a curve to 5-HT in the presence of the
highest used concentration of test compound. . Contractions
caused by the test compound were compared with those caused by
S-HT. The intrinsic activity of the test compound was |
calculated as the ratio of the maximum test compound-induced
effect over the effect caused by 2 umol/l S-HT. <The ECgqg of
the test compound was estimated from the corresponding effect
curve. When appropriate equilibrium dissociation constants
Kp were estimated by the method of Marano & Kaumann (1976, J.
Pharmacol. Exp. Ther. 198, 518-525). '

In this screen the compounds of Examples 2, 4, S, 6,'9, 10,

11, 13, 17, 18, 21 and 24 had ECs(p's in the range 0.1 to
15 umol.

RABBIT BASILAR ARTERY

METHODS
Experiments were performed in intracranial arteries from
rabbit isolated basilar artery in a similar method to one

described previously (Parsons and Whalley, 1989. Eur J
Pharmacol 174, 189-196.).

In brief, rabbits were killed by overdose with anaesthetic
(sodium pentobarbitone). The whole brain was quickly removed
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: of isometric tension in 50 ml tissue baths in modified Krebs
solution with the additional supplement of (mM); Na2* (20);
fumarate (10); pyruvate (5); L-glutamate (5) and glucose
(10). The arteries were then placed under a resting force of

3-4 mN maintained at 37°C and the solution bubbled with 95%
02/5% CO3. | '

After tests for initial reactivity with 90 mM KCl
depolarising solution and for lack of acetylcholine-induced
relaxation of S-HT (10 mM) precontraction, cumulative
concentration-effect curves (2 nM-60 mM) to 5-KHT were
constructed in the presence of ascorbate 200 mM, cocaine 6
mM, indomethacin 2.8 mM, ketanserin 1 mM and prazosin 1 mM.

Following a 45-60 min wash period, cumulative concentration-~
effect curves to the test compounds or 5~-HT (as a time match
control) were constructed in the presence of ascorbate,
indomethacin, cocaine, ketanserin and prazosin.

In this screen the compounds of Example 2, 5, 6, 15, 17, 24,
25, 26, 28 and 29 had ECsg's in the range 0.04 to 15.
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In vacuo, aW%ﬁJBi'H%ﬂégﬁ%&%?séng§¥JHﬂﬁas obtained). The clear solution
was stirred at room temperature overnight. During this time
a white solid was precipitated. The tetrahydrofuran was
removed in vacuo and the remaining aqueous solution was
extracted with ethyl acetate until the solution was clear.
The ethyl acetate extracts were combined, washed with water,
dried (MgSQ4) and concentrated to give 4-phthalimido
cyclohexanol as a white solid (7.1 qg).

A solution of 4-phthalimido cyclohexanol (7.1 g, 0.029 mole)
in dichloromethane (250 ml) was treated with pyridinium
chlorochromate (8.6 g, 0.04 mole) and the resulting dark
mixture was stirred at room temperature overnight. Diethyl
ether (50 ml) was added and the mixture filtered through
keiseiguhr. The filtrate was concentrated in vacuo and the
residue purified by column chromatography (Si0s; CHCl3/EtOAc)
to give 4-phthalimido eyclohexanone as a white solid (6.4 g).
4-Cyanophenyl hydrazine hydrochloride (4.41 g, 0.026 mole)
was dissolved in acetic acid (100 ml) and sodium acetate (2
g) was added. 4-Phthalimido cyclohexanone (6.4 g, 0.026
mole) was added and the mixture heated under reflux
overnight. The solvent was removed in vacuo and the residue
triturated with methanol to give 3-phthalimido-6-cyano-
1,2,3,4-tetrahydrocarbazole as a beige solid, (5.3 q).

A suspension of the above product (1 g) in ethanol (40 ml)
was treated with hydrazine in water (10 ml). The reaction
mixture was stirred at room temperature overnight during
which time the reactants dissolved. The solvent was removed
in vacuo and the residue partitioned between aqueous



vacuo to give 3-amino-6—cyano-1,2,3,4-;etrahydrocarbazole as
i nl h?_t et h¥b peghat tg_oama t(bao_sal;vtﬁ i Oﬁhi\gspﬁbéﬁgﬂ %ﬂhé&%@%djr&m&r@@ get
sol uti on. e res ing or i ¢ phase was , filter an orated to
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ci nnamani de (decalerystalline solid (18.6 g). This product (18.6 g) was
suspended in ethanol (1 1) and hydrogenated using Pd-C catal yst (6.6 g) at
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dryness, _pr o NI ?z?é%ﬁh%gﬂéﬁ’g}ﬁg?ﬁ bhgnh o8 (108, Y, YHALE .
hydr ochl ori B acd 74 (Ml ¢dd,addd §E%Sw| B o wBt B2c Ot ndlhind® <88 r g Rl
“4- ani nophenyl. 3@r qakpndy, da .46. §QHg)d), 7.82 (1H, s). -

Example 2

3-Amino-6-carboxamido-l, 2, 3,4~-tetrahydrocarbazole
hydrochloride

The product of Example 1 (400 mg) was dissolved in
tetrahydrofuran, and di-t-butyl dicarbonate (500 mg) was
added. The mixture was stirred at room temperature
overnight. The solvent was removed in vacuo and the residue
purified by column chromatography (Si0s; CHCl3/EtOAc) to give

3-t-butyloxycarbonylamino-=6-cyano-1,2, 3, 4-tetrahydrocarbazole
(40 mg) .

A mixture of the above product nitrile (440 mg), aqueous
hydrogen peroxide (30%, 0.5 ml) ‘and sodium hydroxide (aq)
(20%, 0.5 ml) in methanol (25 ml) was stirred at room
temperature overnight. Sodium metabisulphite (100 mg) was
added and the solvent removed in vacuo. The residue was
dissolved in ethyl acetate and the ethyl acetate layer was
. separated, dried and concentrated in vacuo to give a gummy
solid which was purified by column chromatography (SiOj3;
CHCl3/ EtOAc) to give 3-t-butyloxycarbonylamino-6-
carboxamido-1,2, 3, 4-tetrahydrocarbazole as a white solid (400
mg), mp 270°C (dec).

The above product (400 mg, 0.0012 mole) was dissolved in
dioxan (100 ml) and HCl gas was bubbled through the solution
for 20 minutes. During this time a white solid was



amino-6-carboxamido-1, 2,3, 4-tetrahydrocarbazole hydrochloride
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was added pBfPioAdPsédeo) a cool ed, stirred solution of stannous chloride
(2.19 g) in conclusion. HCl (4- n1) and the resulting nixture was stirred

for 1 h. Afigr I n ced |n v ntil an

i nor gani ¢ pr§0|%$tg?5b gP SM$§ gg;ag ragﬁe?gﬁ £E3 i (tHat®) nas
evapor at ed £o’fir yhBssddrhe2r88i dRH} ghnlﬂaizcﬂyﬁtahhozed sigmaicebscuaetd
to give crudg Hybydtacanophenyh.psopifnagkdeshydnoehl qaudeq)l. §569) (1x,

d), 7.87 (1H, brd.s), 7.99 (1H, s), 8.39 (3H, brd.s).
Example 3
3-Amino-6-methoxy-1, 2, 3, 4-tetrahydrocarbazole hydrochloride

Reaction of 4-methoxyphenyl hydrazine hydrochloride (0.87g,
5.0 mmol) with 4-phthalimido-cyclohexanone (1.22g, 5.0 mmol)
in ethanol (20 ml) heated under reflux for 2 hr, followed by
cooling and removal of the precipitated solid by filtration

gave 3-phthalimido-s-methoxy-i,2,3,4-tetrahydrocarbazole
(1.62g).

The above product (1.57g, 4.5 mmol) was suspended in ethanol
(100 ml) and treated with hydrazine hydrate (23 ml)' while
stirring at room temperature. After 30 min, the solvent was
removed in vacuo and the residue was partitioned between
K2C03 (aq) and EtOAc. The latter layer was separated, washed
with water, dried (MgSO4) and evaporated to dryness. This
residue was dissolved in ethanol and treated with ethereal
HCl until cloudy, then left to stand overnight to yield the
title compound (0.95g) mp > 250°C. l1H NMR [250 MHz,

DMSO-d6) § 1.81-2.02 (1H, m), 2.10-2.28 (1H, m), 2.65 (1H,
dd), 2.82 (2H, m), 3.02 (1H, dd), 1 signal obscured by H20 at
ca. 3.5, 3.74 (3H, s), 6.66 (1H, d), 6.84 (1H, d), 7.14 (1H,
d), 8.16 (3H, brd.s).



S-ALNO—O-DIOMO~L, <, J,4~CalranycroCcarbazole hydrochloride

A m xture of the above product (1.05 g) and 4-phthalim do- cycl ohexanone
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was dried (®gStariagdnehupanel efior o lirmires foldmwaty exdalkindvas
Phar maceut i galetat fdth At afdiSevaporation of the filtrate to dryness

yielded 3-phthalimido-6-bromo-1,2, 3, 4-tetrahydrocarbazole as
an orange solid (7.45qg). '

This product (0.33g,.b.83 mmol) was suspended in ethanol

(13 ml) and treated with hydrazine hydrate (3 ml), then left
to stir at room temperature overnight. The solid precipitate
was filtered off, and the filtrate was evaporated to dryness
and partitioned between K7C03 (aq) and ethylacetate. After
separation. of the organic layer, washing with water, drying
(MgSO4) and evaporation to dryness, the residue was dissolved
in MeOH and treated with HCl gas. Solvent was removed in
vacuo and the residue was crystallized from ethanol/ethyl
acetate to yield the title compound as a cream-coloured solid
(0.15g), mp 308-310°C. 1K NMR (250 MHz, DMSO-d§] § 1.91 (1H,
m), 2.10~-2.26 (1H, m) 2.63 (1H, dd), 2.84 (24, m), 3.04 (1H,
dd), 3.50 (1H, m), 7.12 (1H, &), 7.24 (1H, d), 7.55 (1lH, s),
8.1S (2H, brd.s), 11.12 (1H, s).

. Examplé 5
3-Amino~-6-carboxamido-l,2, 3, 4-tetrahydrocarbazole

4-Carboxamidophenylhydrazine hydrochloride (2.87 g) and
4-phthalimidocyclohexanone (3.00 g) were mixed in acetic acid
and the mixture was heated under reflux for 2 hr. After
cooling, the mixture was neutralized using ag. potassium
carbonate solution, and the yellow solid thus obtained was
filtered, washed with water, and dried. Purification by
column chromatography (SiOj3; CHCl3/CH30H) gave 3-phthalimido-
6-carboxamido-1, 2,3, 4-tetrahydrocarbazole (2.8 qg).



obtained, and the mixture was left to stir overnight, to
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mi crocr yst abhe reithe | compeund 3-zmineyfreartkexamidert, 2, 3, 4-tetrahydro-
330ng into eafbaFd1&b(GL44 ¢g), as the monohydrate, mp. 146-148°C.

l1H NMR [250 MHz, DMSO-d6]§ 1.49-1.77 (1H,m), 1.83-2.03
(1H,m), 2.17-2.40 (1H,m), 2.62-2.80 (2H,m), 2.90 (1H,dd),
1 signal obscured by Hy0 at ca. 3.1, 7.03 (1H,brd.s), 7.18
(1H,d), 7.58 (1H,d), 7.83 (1H,brd.s), 7.98 (lH,s). -

Example 6

(+)- and (-)- 3-Amino-6-carboxamido-1,2,3,4~-tetrahydro-
carbazole hydrochloride

Maethod 1

(+) -3-t-Butyloxycarbonylamino~6-carboxamido-1,2, 3,4~
tetrahydrocarbazole was separated into its enantiomers using
chiral HPLC: (chiralcel OD 4.6 mm column, eluting with
hexane/ethanol 85:15). The (+)-enantiomer was collected
first and had mp = 150-152°C and [a]Bs = +70.1 (in methanol,
0.41% w/v). The (~)-enantiomer had mp = 150-152°C and (a]g>
= =79.4 (in methanol, 0.40% w/v). The (+)—enantiomer was
converted to the parent amine hydrochloride by treating with
HCl gas in dioxane, to furnish the (+)-enantiomer of 3-amino-
6-carboxamido-1,2, 3,4~tetrahydrocarbazole hydrochloride, mp =
248-251°C, (@®]f° = +26.2 (in methanol, 0.50% w/v). The
(-)-enantiomer of 3-t-butyloxycarbonylamino-6-carboxamido-
1,2,3,4-tetrahydrocarbazole was similarly converted into the

. (=)-enantiomer of 3-amino-6-carboxamido-1,2,3,4-tetrahydro-
carbazole hydrochloride, mp = 248-251°C, [alf> = -28.6 (in
methanol, 0.50% w/v).

Method 2



treated with one equivalent of 2,3:4,6-di-O-isopropylidene-
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sol ution 'S($F@£hgﬁgfoﬂgrt9n199%ngverall yield (with respect to
racemate), and >98% ee. This product was converted to the
hydrochloride salt first by treatment with aqueous alkali,
and the precipitated free base treated with 2M aq. HCl in
ethanol, to give (+)- 3-amino-6-carboxamido-1,2,3,4-
tetrahydrocarbazole hydrochloride.

Example 7
3-Amino-6-methyl—1,2,3,4-tetrahyd:6£arba;ole oxalate

Reaction of 4-phthalimidocyclohexanone (2.16 g) with
4-tolylhydrazine hydrochloride (1.41 g), and subsequent
deprotection of the product by the method described in
example 3, gave the title compound free base, which was
converted to the -oxalate salt (0.23 g), mp 272-5°C.

Example 8

A

3-Amino-6-ethoxycarbonyl-1, 2,3, 4-tetrahydrocarbazole oxalate

Reaction of 4-phthalimidocyclohexanone (0.37 g) with
4-ethoxycarbonylphenylhydrazine hydrochloride (0.33 g), and
subsequent deprotection by the method described in example 3,
gave the title compound free base. This was converted to the
oxalate salt (0.11 g), mp 230-240°C dec.

Example 9

3-Amino-6- (N-methyl carboxamido)-1, 2,3, 4-tetrahydrocarbazole
haemioxalate
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to give 3-phhf é&tS&d@o fné mbRXSRE I9ed hyh1d, 2o324- %?trﬁBYQQQG@r@@EO|e (0.70
g). This product (0.70 g) was dissolved in nethano 5 m), treated with

hydrazi ne hydrate (1.0 m), and heated under reflux for 30 mn. The m xture
was evaporated to dryness Example 10

3-Amino-6-cyanomethyl-1, 2,3, 4-tetrahydrocarbazole oxalate

Reaction of 4-phthalimidocyclohexanone (1.05 g) with
4-cyanomethylphenylhydrazine hydrochloride (0.79 g), and
subsequent deprotection by the method described in example 3,
gave the title compound free base, which was treated WLth

oxalic acid to give the oxalate salt (0.49 g), mp 219-224°C
dec.

Example 11

3-Amino-6~ (N-methylsulphonamidomethyl) -1, 2,3, 4-tetrahydro-
carbazole oxalate

Reaction of 4-phthalimidocyclohexanone (0.42 g) with

4~ (N-methylsulphonamidomethyl) phenyl hydrazine hydrochloride
(0.44 qg), and subsequent deprotection by the method described
in example 3, gave the title compound free base. This was

treated with oxalic acid to give the oxalate salt (0.15 g),
mp 218-222°C dec. "

Example 12
3-Amino-6-chloro-1,2,3,4-tetrahydrocarbazole oxalate
Reaction of 4-phthalimidocyclohexanone (6.7 g) with

4-chlorophenyl hydrazine hydrochloride (4.93 g), and
subsequent deprotection by the method described in example 3,



then partitioned between ethyl acetate déggueous pot assi um car bonat e
sol ution. The organi c phase was drié&?ﬂéxhs rr]) and evaporated to
dryness, and the residue was dissolved in ethanol to dryness, and the
resi due was-atiindelé-ediiflusbaeehyand , bl 83ied a¥irhhy@%alkhcrachd o éﬁfﬂie' n
ethanol. A solid was fornmed, which was recrystallized fromethanol to give
the title_conmpound (110 ng%, np 232-5[err]C 39
Reaction of 4-phthalimidocyclohexanone (1.14 g) with
4~trifluoromethyl phenyl hydrazine hydrochloride (1.00 q),

and subsequent deprotection by ‘the method described in

example 3, gave the title compound free base (0.40 g). This
was treated with oxalic acid to give the oxalate salt, mp
212-213°C. '

Example 14

3—Amino—6-n-butylcxy-1,2,3,4—tetrahydrccarbazole oxalate

Reaction of 4-phthalimidocyclohexanone (1.12 g) with
4-n-butyloxyphenyl hydrazine hydrochloride {(1.00 g) and
subsequent deprotection by the method described in example 3,
gave the title compound free base. This was treated with
oxalic acid to give the oxalate salt (0.47 g), mp 227 -

229°C.

Example 15
3-Amino-6-sulphonamido-1, 2, 3,4-tetrahydrocarbazole oxalate
Reaction of 4-phthalimidocyclohexanone (1.00 g) with
4-sulphonamido phenyl hydrazine hydrochloride (1.08 g), and
subsequent deprotection by the method described in example 3,
gave the title compound free base. This was converted to the
oxalate salt (0.090 g), dec >200°C.

Example 16

3-Amino-6-Nitro-1, 2,3, 4-tetrahydrocarbazole oxalate
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3-Amino-6~-ethoxycarbonyl-1, 2, 3, 4-tetrahydrocarbazole (260 mg,
1.0 mmol) was suspended in dry THF (5 ml), and di-tert buﬁyl
dicarbonate (320 mg, 1.5 mmol) was added. A clear solution
was obtained after 10 min. The mixture was left to stir for
20 hr, then the solvent was removed, and the residue was
dissolved in ethyl acetate, washed with agqueous sodium
bicarbonate solution, and dried (MgSO4). After removal of
ethyl acetate, the residue was triturated with ether and
hexane to give 3-t-butyloxycarbonylamino-6-ethoxycarbonyl-
1,2,3,4-tetrahydrocarbazole (310 mg).

The above product (556 mg, 1.55 mmol) was suspended in
ethanol (5 ml) and 2M NaOH (3 ml) was added. The mixture was
heated under reflux for 1 hr and evaporated to dryness. The
residue was dissolved in water and neutralized with acetic
acid, when 3—t-butyloxycarbonylémino-G-carboxy-
1,2,3,4-tetrahydrocarbazole precipitated out as a white solid
(425 mg). A solution of the above product (400 mg, 1.2 mmol)
in dry DMF (8 ml) was treated with hexamethyl phosphorous
triamide (198 mg, 1.2 mmol), and cooled to -10°C.
Dimethylamine gas was bubbled into the mixture for 10 min at
this temperature, then carbon tetrachloride (185 mg, 1.2
mmol) was added dropwise, under an atmosphere of nitrogen.
The mixture was left to stir at room temperature for 1 hr,
then the DMF was removed in vacuo. The residue was
partitioned between ethyl acetate and water, and the organic
layer was washed with saturated aqueous sodium bicarbonate



ether and nhexane and the solid recrystalllized Lrom toluene to
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" the pPH to 12. The amine free base was then extracted with
ethyl acetate, dried (MgSO4) and evaporated to dryness. The
resulting oil was dissolved in methanol and treated with
oxalic acid to provide the title compound as a pale pink
solid (140 mg) mp = 190-195°C.

Example 18

3-Amino-6-(piperidin-1~-yl carbonyl)-1,2,3,4{~-tetrahydro-
carbazole hydrochloride

Reaction of 3-t-butyloxycarbonylamino-6-carboxy-

'1,2,3,4-tetrahydrocarbazole (175 mg) with piperidine and the
product subsequently deprotected by the method described for
Example 17, gave the title compound, mp = 246-249°C (55 mg).

Example 19

3-Amino-64(pyirolidin—l-yl carbonyl)-1, 2, 3,4~-tetrahydro-
carbazole hydrochloride

Reaction of 3-t-butyloxycarbonylamino-6-carboxy-
1,2,3,4~-tetrahydrocarbazole (140 mg) with pyrrolidine, and
the product subsequently deprotected as described for
Example 17, gave the title compound, mp = 201-212°C (81 mg).
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m grai ne. cadbaole Hyaimjcklaxrilgwund according to either claiml or claim
2 wherein Rlerr] represents hal ogen, CF[err], Cerr]-[err]al koxy,
-(CHerr])[err]CN, -(CHerr])[err]CONRerr]Rerr],

- (CH[ er r] ) nS@E&EHARNQE 3 T EHHTY X ¥garhqny IeMR9 2 FREPYRe- Rl err] and
Rlerr] are as ), ci-defmahydisfcarshzole (105 mg) with diethylamine, and

deprotection of the product, as described for Example 17,
gave the title compound, mp 200-205°C (50 mg). '

Example 21
3-Amino-6-(acetamido)-~1,2,3,4-tetrahydrocarbazole oxalate

Reaction of 4-phthalimido cyclohexanone (1.2 g) with

4~ (acetamido) -phenyl hydrazine hydrochloride (1.0 g), and
subsequent deprotection of the product by the method
described in example 3, gave the title compound free base
(570 mg). A portion of this product (50 mg) was treated with

oxalic acid in methanol to give the oxalate salt, which
softens >170°C (38 mg).

Example 22

3-Anino~-6-methanesulphonamido-1,2,3,4-tetrahydrocarbazole
oxalate

3-phthalimido-6-nitro-1, 2, 3,4~-tetrahydrocarbazole (4.00 g)
was dissolved in hot ethyl acetate (130 ml). To the cooled
solution was added raney nickel, and the mixture was
hydrogenated at an initial pressure of 39 psi at room
temperature for 4 hr. After filtering off the insoluble
materials, the filtrate was evaporated to dryness, and
extracted twice into 20% aqueous methancl and the extracts
combined and reduced in volume to give 3-phthalimido-6-amino-
1,2,3,4-tetrahydrocarbazole (0.31 g).
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1,2,3,4~tetrahydrocarbazole (0.27 g).

The above compound was suspended in ethanol (15 ml) and
hydrazine hydrate (2.72 g) was added. After stirring for 25
min at room temperature, the mixture was evaporated to
dryness, partitioned between water and ethyl acetate, and the
aqueous layer re-extracted with ethyl acetate. The organic
extracts were combined, washed with water, dried (MgsSO4) and
evaporated to give a'pale yellow solid. This was dissolved
in methanol and treated with oxalic acid (89 mg). Addition
of ether resulted in crystallization of the title compound
(50 mg), mp 230-233°C.

Example 23

3-Amino-6-carboxamidomethyl-1, 2, 3, 4~tetrahydrocarbazole
hydrochloride ’

3-Amino~6-cyanomethyl-1, 2, 3, 4-tetrahydrocarbazole (2.5 g) and
di-t-butyl dicarbonate (3.63 g) were stirred in THF (56 ml)
for 2 hr. The THF was evaporated, and the residue was
partitioned between aqueous sodium bicarbonate solution and
ethyl acetate. The aqueous phase was re-extracted with ethyl
acetate, and the combined organic extracts were washed with
water, dried (MgSO4), and evaporated to dryness-to leave a
solid which was triturated with ether/hexane (20%) to give
3-t-butyloxycarbonylamino-6~cyanomethyl-1,2,3,4-tetrahydro-
carbazole as an off-white solid (3.44 gq).
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aryl Jerr] - ithadldylteo give 3-t-butyloxycarbonylaminoc-6-carboxamido-
methyl-1,2,3,4-tetrahydrocarbazole (5.42 qg).

The above product (500 mg) was dissolved in dry dioxane

(30 ml), and HCl gas was bubbled through for 20 min. The
resulting solution and deposited gum were evaporated to
dryness, and treated with aqueous potassium carbonate
solution. This was extracted with ethyl acetate, and the
extracts were combined, dried (MgSO4) and evaporated to
dryness. The residue was dissolved in methanol and treated
with excess oxalic acid. Addition of ether led to
crystallization of the title compound (250 mg), mp 257-260°C.

Example 24

3-Methylamino-6-carboxamido-1, 2, 3, {~-tetrahydrocarbazole
bhydrochloride

4-Cyanophenyl hydrazine hydrochloride (20.2 g) and
4-benzoyloxycyclohexanone (25.9 g) were dissolved in glacial
acetic acid (400 ml) and the mixture was heated under reflux
for 1.5 hr. After allowing to cool, the mixture was
filtered, and the filtrate was evaporated to dryness, and
neutralized with aqueous sodium bicarbonate solution to give
a solid precipitate, which was purified by chromatography
(Si07; hexane/ethyl acetate) to give 3-benzoyloxy-6-cyano-
1,2,3,4-tetrahydrocarbazole (18 g). This product (11.6 g)
was suspended in ethanol (230 ml) and treated with 2.5%
aqueous potassium hydroxide solution (120 ml), and heated
under reflux for 1 hr. The cooled mixture was neutralized
with glacial acetic acid and evaporated to a solid residue,
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net hyl , eth?FtSFCEPQpYFth ethyl acetate, and the latter extract was
washed with 2M HCl, dried (MgSO4) and evaporated to dryness.
Purification by chromatography (SiO; hexane/ethyl acetate)
gave 3-tosyloxy-6-cyano-1,2,3,4-tetrahydrocarbazole (0.53 qg).

This product (0.40 g) was dissolved in 33% methylamine in
alcohol (25 ml) and heated at 100°C in a sealed steel vessel
for 1.5 hr. After cooling, the mixture was evaporated to
dryness and purified by chromatoéraphy (Si09;
chloroform/methancl) to give 3-methylamino-6-cyano-
1,2,3,4~-tetrahydrocarbazole (0.13 qg). |

The above product (0.12 g) was dissolved in THF (10 ml) and
reacted with di-tert-butyl dicarbonate (0.36 g) in THF (3 ml)
at room temperature overnight. The reaction mixture was
evaporated to dryness, partitioned between 2M sodium
bicarbonate solution and ethyl acetate, and the organic
extract dried and evaporated to give a white solid. . This was
triturated with ether/hexane to give 3-t-butyloxycarbonyl-
methyl amino-6-cyano-1,2,3,4-tetrahydrocarbazole (0.14 g).

This product (0.14 g) was dissolved in methanol (15 ml) and
treated with a mixture of 20% aqueous sodium hydroxide (0.20
ml) and 30% hydrogen peroxide (0.20 ml), and the whole
mixture was stirred at room temperature overnight. Sodium
metabisulphite (38 mg) was added, and the solution was
evaporated to dryness, and chromatographed (S5i03;
chloroform/10% NH4OH in methanol) to give 3-methylamino-
6-carboxamido~1,2, 3,4-tetrahydrocarbazole (0.12 g). The
above compound (0.11 g) was dissolved in methanol (10 ml),
and treated with 3M hydrochloric acid at room temperature.
The mixture was evaporated to dryness, azeotroping with
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3-Ethylamino~6-carboxamido-1,2, 3, 4-tetrahydrocarbazole
oxalate

1,4-Cyclohexanedione mono-2',2'~dimethyl trimethylene ketal
(2.00 g) was mixed with anhydrous ethylamine (10.0 g) and
benzene (10 ml), and the mixture was cooled to 5°C. A
solution of titanium tetrachloride (0.95 g) in benzene (10
ml) was'added, dropwise, then the mixture was stirred at room
temperature for 1 hr. The mixture was filtered, and
evaporated to dryness to give an oil, which was dissolved in
ethanol (30 ml). To this solution was added
palladium~-on-carbon catalyst (100 mg), and the mixture was
hydrogenated at 50 psi pressure overnight. The catalyst was
filtered off and the ethanol evaporated to leave

4-ethylamino-cyclohexanone 2',2'-dimethyl trimethylene ketal
as an oil (2.0 g). .

This compound (0.80 g) was dissolved in formic acid (20 ml)
and the solution was heated to 90°C for 1 hr. Formic acid
was evaporated, and the residue was partitioned between
chloroform and 1M hydrochloric acid. The aqueous layer was
evaporated to dryness to give 4-ethylaminocyclohexanone
(0.40 qg).

A mixture of the above product (0.40 g) and 4-carboxamido-
phenyl hydrazine hydrochloride (0.60 g) in glacial acetic
acid (20 ml) was heated under reflux for 1 hr. The acid was
evaporated in vacuo to an oil, which was purified by
chromatography (SiO2; CHCl3/10% NH3 in MeOH) to give an oil
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Example 26 .

3-n~Propylamino-6~carboxamido-1,2, 3, 4-tetrahydrocarbazole

oxalate

s),
s),

Propylamine (1.81 g) was dissolved in methanol (12.5 ml), and
1.5 M HCl in methanol (6.6 ml) was added with cooling. After
1 min, 1,4-cyclohexanedione mono-2',2'~dimethyl trimethylene
ketal (1.0 g) was added, followed after a further 10 min by
sodium cyanoborohydride (0.23 g). The mixture was stirred at

room temperature for 3 days. The resulting mixture was

filtered, and the filtrate was evaporated and treated with 1M
- HCl (10 ml)- with cooling. The residue was digested to form a

solution, which was washed with ether, basified to pH 12

with

aqueous sodium hydroxide, and extracted with dichloromethane.

This extract was washed with saturated agqueous sodium
bicarbonate solution, dried (MgSO4), and evaporated to

dryness. Chromatography (SiO3; chloroform/methancl/ammonia)

gave 4-n-propylamino cyclohexanone 2',2'-dimethyl
trimethylene ketal (0.72 g).

This product (0.66 g) was hydrolyzed to the ketone, which was

reacted with 4-carboxamidophenyl hydrazine hydrochloride

and

converted to the oxalate salt as described for Example 25, to

give the title compound (0.44 g), mp >168°C dec.

Example 27

3-i-Propylamino-6~carboxamido-1,2, 3, 4~tetrahydrocarbazole

Ooxalate
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Example 28

3-Dimethylamino-6-carboxamido-l, 2,3, 4-tetrahydrocarbazole
oxalate '

Dimethylamine (10.0 g) was reacted with 1,4-cyclohexanedione
mono-2',2'~-dimethyl trimethylene ketal (2.0 g) by the method
described for Example 25 to give 4-dimethylamino-
cyclohexanone-2',2'-dimethyl trimethylene ketal (0.72 gqg).
This product (0.72 g) was hydrolyzed and reacted with
4-carboxamidophenyl hydrazine hydrochloride (0.47 g) and the
product converted to the oxalate salt as described above to
give the title compound (0.20 g), mp 99-101°C.

1§ NMR (250 MH,, DMSO-dS] d 1.83-2.05 (1K, m), 2.27-2.40 (1H,
m) 2.72-3.00 (9H, 2m + s), 3.07-3.22 (1H, dd), 3.50-3.68 (1H,
m), 7.05 (1H, brd. s), 7.27 (1H, 4), 7.60 (1H, d), 7.81 (1H,
brd. s), 8.00 (1H, s), 11.11 (1H, s).

Examplé 29

3-Benzylamino-6~-carboxamido-1,2, 3, 4-tetrabhydrocarbazole
oxalate

Reaction of benzylamine (0.59 g) with 1,4-cyclohexanedione-
mono-2',2'-dimethyl trimethylene ketal (1.0 g) and subsequent
reduction of the imine with sodium cyanoborohydride by the
method described for Example 26 gave 4-benzylamino-
cyclohexanone 2',2'-dimethyl trimethylene ketal (0.54 g).
This product (0.52 g) was reacted with 4-carboxamidophenyl
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Reaction of pyrrolidine (15.6 g) with 1,4-cyclohexanedione
mono-2',2'~-dimethyl trimethylene ketal (2.0 g) by the method
described for Example 25 gave-4-pyrrolidinyl-cyclohexancne-
2',2'-dimethyl trimethylene ketal (1.74 g). This product
(1.70 g) was hydrolyzed and reacted with 4-carboxamidophenyl
hydrazine hydrochloride (1.70 g) and the product treated with
oxalic acid as described above to give the title compound (32
mg), mp >190°C dec. '

Example 31

3= (N-methyl ethylamino)-6-carboxamido-1,2,3,4-tatrahydro-
carbazole oxalate

Reaction of N-methyl ethylamine (13.0 g) with
1,4-cyclohexanedione mono-Z',Z'-dimethyl trimethylene ketal
(2.0 g) by the method described for Example 25 gave

4~ (N-methyl ethylamino)-cyclohexanone-2',2'~dimethyl
trimethylene ketal (1.71 g). This product (0.86 g) was
hydrolyzed and reacted with 4-carboxamidophenyl hydrazine
hydrochloride (0.52 g) and worked up as described above to
give the title compound (76 mg), mp >130°C dec.

Example 32

3-Amino-6- (2-carboxamidoethyl)-1, 2, 3,4-Tetrahydrocarbazole
oxalate
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formula (l119olvent was removed in vacuo, and the residue was dissolved
in hot ethyl acetate and the solution was shaken with 1M
sodium hydroxide solution. The resulting organic phase was
dried, .filtered and evaporated to leave a residue which was
slurried with ethyl acetate to give 4-nitro cinnamamide as a
crystalline solid (18.6 g). This product (18.6 g) was
suspended in ethanol (1 1) and hydrogenated using Pd-C
catalyst (6.6 g) at S0 psi for 1 h. The resulting mixture
was filtered and evaporated to dryness, providing
4-aminophenyl propionamide (17.1 g).

Concentrated hydrochloric acid (4 ml) was added slowly, with
cooling and stirring to 4-aminophenyl propionamide (0.80 g),
maintaining the temperature below S°C. To this slurry was
added a solution of sodium nitrite (0.37 g) in water (2 ml),
dropwise over 15 min, followed by stirring for a further 15
min. The turbid solution thus formed was added portionwise
to a cooled, stirred solution of stannous chloride (2.19 g)
in conclusion. HCl (4 ml), and the resulting mixture was
stirred for 1 h. After filtering, the solution was reduced
in volume until an inorganic precipitate formed. This was
filtered off, and the filtrate was evaporated to dryness.
The residual gum was crystallized from acetic acid to give
crude 4-hydrazinophenyl propionamide hydrochloride (1.0S5 g).

A mixture of the above product (1.05 g) and 4-phthalimido-
cyclohexanone (1.18 g) in acetic acid (40 ml) was heated
under reflux for 40 min. The solvent was removed in wvacuo
and the residue was partitioned between aqueous potassium
carbonate solution and ethyl acetate. The organic phase was
dried (MgSO4) and evaporated to dryness, and the residue was
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[err] Formula (IIl) (wherein R2 and R3exaapde Berei nbefore defined) or an
N- protected derivative thereof; or B) Reaction of a conpound of formula
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compound of formula (V) : 2 3

Mg/Tablet
Compound of formula (I) 100
lactose 153
starch 33
crospovidone 12
microcrystalline cellulose 30
magnesium stearate 2

330 mg

into a 9 mm tablet.
Example B

An injection for parenteral administration is prepared from
the following

$ wiw
Compound of formula (I) 0,50% (w:v)
1M citric acid - 30% (v:v)
sodium hydroxide (gs) to pH 3.2
water for injection BP to 100 ml

The compound of formula (I) is dissolved in the citric acid
and the pH slowiy adjusted to pH 3.2 with the sodium
hydroxide solution. The solution is then made up to 100 ml
with water, sterilised by filtration and sealed into
appropriately sized ampoules and Qials.
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(I') into another conmpound of forrmula (1) eg. (i) to prepare a conpound of
formila (')Tg!§”§¥ghéﬂé”{d,7o g) was dissolved in methanol (50 ml),
treated with hydrazine hydrate (1.0 ml), and heated under
reflux for 30 min. The mixture was evaporated to dryness
then partitioned between ethyl acetate and aqueous potassium
carbonate solution. The organic phase was dried (MgSQ4) and
evaporated to dryness, and the residue was dissolved in
ethanol to dryness, and the residue was dissolved in ethanol
and treated with oxalic acid (83 mg) in ethanol. A solid was
formed, which was recrystallized from ethanol to give the

title compound (110 mg), mp 232-5°C.



1. Use of a compound of general formula (I):
represents -(CHerr])[err]CONH err] 'or Cerr]lRerr], hydrolysis of a
conpound of fornmula (1) wherein R err] represents -(CH err])nCN, or an
N-protected derivative thereof; (ii) to prepare a conmpound of forrmula (I)
wherein Rl err] represents -chﬁ[err Rerr], aninatuegaﬁﬁ a conpound of
formula (1) wherein Rlerr] represe -Cd e P9 n"N- pr ot ect ed
derivative thereof; or (iii) to prepatle a qo d of fornmula (I) wherein
one of R2 and R3 is hydrogen and e M her Clerr]-[err]al kyl, alkylation
of a conmpound (1) in which R2 and R?3 areu-oth ydr ogen;

Formula (I)

wherein :

Rl represents hydrogen, halogen, trifluoromethyl, nitro,
hydroxy, Cj-galkyl, Ci.galkoxy, arylCj_galkoxy, -CO2R4,
- (CH2) nCN, =(CHj3) nCONRSRS/ - (CH2)SOsNRIRS,
C,-galkanoylamino (CHp)p, oOF
Ci-salkylsulphonylamino (CH2) s

R4 represents hydrogen, Ci1-galkyl or arylCj-galkyl;

RS and RS each independently fepresent hydrogen or
Ci-galkyl, or R and R® together with the nitrogen atom
to which they are attached form a ring;

n represents 0, 1 or 2; and

R2 and R3 each independently represent hydrogen, Ci-galkyl or
benzyl or together with the nitrogen atom to which they
are attached form a pyrrolidino, piperidino or
hexahydroazepino ring;

or a physiologically acceptable salt, solvate or hydrate

thereof, in the manufacture of a medicament for the treatment

of a condition where a 5-HTj~like agonist or partial agonist

is indicated.

2. Use according to claim 1 wherein the condition is
migraine.
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acceptabl e carier.

S. Use of a compound according to any of claims 1 to
4 wherein R2 and R3 each independently represent hydrogen,
methyl or ethyl.

6. Use of a compound according to any of claims 1 to
5 which is 3-methylamino-6-carboxamido-1,2, 3,4~
tetrahydrocarbazole;

or a physiologically acceptable salt, solvate or hydrate
thereof.

7. . Use of a compound according to any of claims 1 to
6 in which the said salt is formed from hydrochloric,

sulphuric, phosphoric, succinic, maleic, accetic or fumaric
acid.

8. A compound of formula (IA) :

Iz

Formula (IA)

wherein Rl is nitro, -CO,R4, CN, -(CHp),CONRSRSG,
- (CH2) nSO2NRSR® or Cj.-galkylsulphonylamino (CHp)p,
R4 represents arylCj_.galkyl;



n represents 0, 1 or 2;or a salt, solvate or hydrate thereof.

9. A compound of formula (IA) according to claim 8
wherein Rl represents -(CHZ)nCONRsRs, wherein n represents 0
and RS and R® each independently represent hydrogen, methyl,
ethyl or propyl.

' 10. A compound of formula (IA) according to claim 9

wherein RS and R6 each independently represent hydrogen or
methyl. )

11. A compound of formula (IA) selected from :

3-Amino-6-cyano-1, 2, 3, 4-tetrahydrocarbazole;

| (+) -3~amino-6-carboxamido-1, 2, 3, 4~tetrahydrocarbazole;
'(-)-3-amino-6—carboxamido-1,2;3,4-tetrahydrocarbazole;

| 3~amino-6- (N-methyl carboxamido) -1,2, 3, 4-tetrahydrocarbazole;
3-amino-6- (N~methylsulphonamidomethyl)-1,2,3,4tetrahydro-

| carbazole; ; | '

| 3~amino-6~sulphonamido-1, 2, 3, 4-tetrahydrocarbazole;
3-amino-6-nitro-1, 2, 3, 4-tetrahydrocarbazole;

3-amino-6- (N, N-dimethylcarboxamido)-1,2, 3,4-tetrahydro-
carbazole; , -

| 3-amino-6- (piperidin-1-ylcarbonyl)-1,2, 3, 4-tetrahydro-

| carbazole; ' -
3-amino-6-(pyrrolidin-l1-ylcarbonyl)-1,2, 3, 4-tetrahydro-~-
carbazole;
3-amino-6-(N,N-diethylcarboxamido)-1,2, 3, 4-tetrahydro-
carbazole;
3-amino-6-methanesulphonamido-1, 2, 3, 4-tetrahydrocarbazole;
3-amino-6-carboxamidomethyl-1, 2, 3, 4-tetrahydrocarbazole;
3-amino-6-(2-carboxamidoethyl) -1, 2, 3, 4-tetrahydrocarbazole;
or a salt, solvate or hydrate thereof.

12. A compound of formula (I) selected from :
3-ethylamino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole;



3-i-propylamino-6-carboxamido-1, 2, 3, 4-tetrahydrocarbazole;
3-dimethylamino-6-carboxamido-1, 2,3, 4-tetrahydrocarbazole;
3-benzylamino-6-carboxamido~-1, 2, 3, 4-tetrahydrocarbazole;
3-pyrrolidinyl-6-carboxamido~1,2, 3, 4-tetrahydrocarbazole;
3- (N-(methyl) ethylamino) ~6~-carboxamido-1,2, 3, 4~tetrahydro-
carbazole;

or a salt,sovate or hydrate thereof.

13. 3-Methylamino-6-carboxamido-
1,2,3,4-tetrahydrocarbazole;
or a salt, solvate or hydrate thereof.

14. A compound according to any of claims 8 to 13 in
which the salt is formed from hydrochloric, sulphuric,
phosphoric, succinic, maleic, acetic or fumaric acid.

15. A process for the preparation of a novel compound
of formula (I) (as defined in any of claims8 to 14), which
comprises :

a) Reaction of a compound of formula (II) :

1
R

. | NHNH,

Formula (II)

(wherein Rl is as defined in any of claims 8 to 14) or an acid
addition salt thereof with a compound of formula (III)



Formula (III)

(wherein R2 and R3 are as hereinbefore defined) or an N-
protected derivative thereof; or '

B) Reaction of a compound of formula (IV) :

R Z

Iz

Formula (IV)

(wherein Rl is as defined for formula (I) and Z is a leaving
group) with a compound of formula HNRZR3;

C) Reacting a compound of formula (V) :
2 3
HaN(CH,), NR R
|
N
H
Formula (V)

with an acylating or sulphonylating agent;



compound of formula (I) eg.

(1) to prepare a compound of formula (I) wherein RI1
represents - (CHp)nCONHy or COpR4, hydrolysis of a compound of.
formula (I) wherein R! represents = (CH2) nCN, or an N-protected
derivative thereof;

(1i) to prepare a compound of formula (I) wherein Rl
represents —-CONRIRS, amination of a compound of formula (I)
wherein Rl represents -COzH, or an N-protected derivative
thereof; or '

(1ii) to prepare a compound of formula (I) wherein one
of R2 and R3 is hydrogen and the other is Cj-galkyl,
alkylation of a compound (I) in which R2 and R3 are both
hydrogen;

followed if necessary by deprotection of any protected
nitrogen atoms and if desired by salt formation.

16. A pharmaceutical composition comprising a
compound of formula (I)as defined in claims 8 to 12 or a
physiologically acceptable salt, solvate or hydrate thereof
and a physiologically acceptable carrier.

17. ~A pharmaceutical composition comprising a
compound of formula (I) as defined in claim 13 or a
physiologically acceptable salt, solvate or hydrate thereof
and a physiologically acceptable carier.
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UIse of compound of general formula (I), wherein
R!' represents hydrogen, halogen, triflucromethyl,
nitro, aydroxy, C,.alkyl, C, ,alkoxy, arylC, alkoxy,
-CO,R, -(CH,),CN, -(CH,,CONR’R®, - (CH,)_,SO,NR°R®,
C,.¢alkanolyamine (CH,),, or
C..salkylsulphonylamino (CH,)n; R' represents hydrogen,
Ch,alky; or arylC, ,alkyl; R’ and R’ each independently
represent hydrogen or C,  alkyl, or R’ and R’ together
with the nitrogen atom to which they are attached form
a ring; n represents 0, 1 or 2; and R’ and R! each
independently represent hydrogen, C, alkyl or benzyl
or together with the nitrogen atom to which they are
attached form a pyrrolidino, piperidino or
hexahydroazepino ring; or a physiologically acceptable
salt théreof. in the manufacture of a medicament for
the treatmént of a condition.dhere a 5-Ht,-like agonist
is indicated, for example migraine. Novel compounds
of formula (I), processes for preparing them and
pharmaceutical compositic s containing them are also

described.



