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- This invention relates to a process for the preparation of N-methyl-3-(1-methyl-
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4-piperidinyl)-1H-indole-5-ethanesulphonamide and physiologically acceptable
salts and solvates thereof.

N-Methyl-3-(1-methyl-4-piperidinyl)-1H-indole-5-ethanesulphonamide, which
may be represented by the formula (l)

_CHy

CH;NHSO,CH,CH,
o

and its physiologically acceptable salts and solvates are disclosed in
GB2208646. It exhibits selective vasoconstrictor activity and is lndlcated for use
in the treatment of migraine.

disclosed therein which comprises reducing the appropriate 3-(1,2,3,6-

Whl ch

i

'GB2208646 describes inter alia a process for preparing the compounds -

tetrahydro-1-methyl-4-pyridinyl)-indole-5-ethanesulphonamide derivative and a -

process which comprises reducing' the appropriate 3-(1-methyl-4-piperidinyl)-
indole-5-ethenesulphonamide derivative.  However, there is no specific

disclosure of a process which comprises reducing a 3-(1,2,3,6-tetrahydro-1-

methyl-4-pyridinyl)-indole-5-ethenesulphonamide derivative.

We have now surprisingly found that the compound of formula (I) can be

prepared in good yield and high purity by reduction of a novel diene
intermediate.

Thus, the present invention provides a process for preparing compound (1) or a
salt thereof which comprises reducing the compound of formula (l1)
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or a salt thereof.

The reduction process may conveniently be carried out in the presence of
hydrogen and a noble metal catalyst such as palladium, palladium oxide, Raney
nickel, platinum, platinum oxide or rhodium which may be supported, for
example, on charcoal e.g. 10% palladium oxide on charcoal. Alternatively a

-homogenous catalyst such as tris(triphenylphosphine) rhodium chloride may be

10

16

used. The reduction may be carried out in a suitable solvent or combination of
solvents such as water, alcohol e.g. methanol or ethanol, ether e.g. dioxan,
ester e.g. ethyl acetate or amide e.g. dimethylformamide, conveniently at a
temperature of 10 to 50°C. Alternatively, the reduction may be carried out under
conditions for catalytic hydrogen transfer using, for example, palladium in the
presence of a hydrogen donor such as formic acid or its salts.

In a particularly preferred embodiment of the invention the reduction process is

catalysed by 10% palladium oxide on charcoal advantageously added to the

- reaction vessel in the form of a wet paste e.g. 50% (w/w).

20

The intermediate of formula (ll) and salts thereof are novel compounds and
represent a further aspect of the invention.

Accordingly the invention provides N-methyl-2-[3-(1,2,3,6-tetrahydro-1-methyl-4-
pyridinyl)-1H-indol-5-ylJethenesulphonamide and salts thereof for use as
intermediates. '

Suitable salts include acid addition salts formed with organic or inorganic acids,
for example hydrochlorides, hydrobromides, sulphates, phosphates, fumarates,

- maleates, creatine sulphates and methanesulphonates.

25

The compound of formula (ll) or a protected derivative or a salt thereof may be
prepared by condensing a compound of formula (1li)
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2 [err]l

_CH,

()]

or a salt thereof, wherein R1 is a hydroxy group and R2 is hydrogen or R1 and

R2 together form a double bond, X represents a leaving atom such as a halogen

atom, for example a bromine atom, or a leaving group, for example' a triflate
5 (CF3S03) group, with an N-methy! vinylsulphonamide of formula (V)

CHp = CHSOoNZCH3 (V)

where Z is hydrogen or an amino protecting group, and optionally, if necessary
and/or desired, deprotecting a protected derivative so obtained.

Typical amino protecting groups are well known to those skilled in the art and
10 may be used in conventional manner. See, for example, "Protective Groups in

Organic Chemistry", Ed. J.F.W. McOmie (Plenum Press 1973) or "Protective

Groups in Organic Synthesis" by T.W. Greene (John Wiley & Sons 1981).

Thus, for example, amino protecting groups include tertiary butyl, silyl, for

example trimethyisilyl, aralkyl groups and acyl groups. Removal of such groups
15 may be achieved by conventional procedures.

The reaction will generally be effected in the presence of a palladium catalyst
such as, for example palladium or palladium oxide on charcoal or a palladium
salt or complex. Palladium salts which may be employed as catalysts include
salts of ofganic acids such as acetates or salts of inorganic acids such as

20 chlorides or bromides. Palladium complexes include, for example, lithium
tetrachloropalladate and zero valent complexes such as bis(dibenzylidene-
acetone)palladium and tetrakls(tnphenylphosphme)palladlum Palladium
acetate is a preferred catalyst.

Optionaily, the reaction may be effected in the presence of a base, for example,

25 a tertiary nitrogen base such as triethylamine or tri-n-butylamine, alkali metal

* carbonate such as sodium carbonate, alkali metal hydrogen carbonate such as

sodium hydrogen carbonate, or an alkali metal acetate such as potassium

acetate, optionally together with a phase transfer catalyst such as
tetrabutylammonium chloride.
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wherein X represents a bromine atom.

The reaction may be effected in the presence or absence of solvent. An
anhydrous or aqueous medium comprising one or more solvents may be
employed. Suitable solvents include nitriles, for example acetonitrile, alcohols,

10 for example methanol, amides, for example dimethylformamide or :
dimethylacetamide, 1-methyl-2-pyrrolidinone or hexamethylphosphoramide, or
water. The reaction may conveniently be carried out at a temperature of 25 to
200°C, preferably 75 to 150°C, for example 80 to 110°C.

. Certain compounds of formula (ll) are known and their preparation is described
15 in GB2208646. '

Thus, for example compbunds of formula (lll) may be prepared by condensing a
compound of formula (V) '

O -

[
H

with the piperidone of formula (V1)

NN CH,
/lA/J L
o

in a suitable reaction medium in the presence of an acid or a base, conveniently
at a temperature of O to 120°C. Compounds of formula (lIf) wherein R1 and R2
together form a double bond are preferably prepared in the presence of a base
such as potassium hydroxide at an elevated temperature, for example at the

25 reflux temperature of the reaction mixture. In contrast, compounds of formula
(1) wherein R1 is a hydroxy group and R2 is hydrogen are preferably prepared
in the presence of a base such as potassium hydroxide at room temperature.
The reaction may conveniently be carried out in a suitable solvent such as an
alcohol, for example methanol or ethanol.

20
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using conventional techniques.

5 Thus, for example, the compound of formula (I1) may be prepared by methylating
the compound of formula (VIl) by reductive amination using aqueous
formaldehyde and sodium borohydride in a suitable solvent such as methanol or
using aqueous formaldehyde and formic acid at 100°C (Eschweiler-Clarke
conditions).

10 Alternatively, the reaction may be effected using a suitable methylating agent
such as a methyl halide, methyl tosylate or dimethylsulphate. The methylation
may conveniently be carried out in an inert organic solvent such.as an amide,
for example dimethylformamide, an ether, for example tetrahydrofuran, an
alcohol, for example methanol or industrial methylated spirits, or a nitrile, for

15 example acetonitrile, preferably in the presence of a base. Suitable bases
include, for example, alkali metal carbonates such as sodium carbonate, or
alkali metal hydrogen carbonates such as sodium or potassium hydrogen
carbonate. The methylation reaction is conveniently carried out at a
temperature of 25 to 100°C. -

20 The compound of formula (VIl) may be prepared by reaction of the compound of
formula (VIII) |
CH;NHSO,CH=Ct-
vinY
|
H

with the compound of formula (IX)

C>< ‘
HN
OH ™
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using appropnate conditions as described above for the preparatnon of
compounds of formula (l1l) from compounds of formula (V) and (VI).

Alternatively, the compound of formula (1) may be prepared by condensing a
compound of formula (X)

LSO,CH,=CH,

wherein L is a suitable leaving group, with methylamine. Suitable leaving
groups include, for example, halogen atoms such as chlorine and aryloxy
groups such as phenoxy.

The condensation process may be effected in a suitable reaction medium such

10 as an amide e.g. dimethylformamide, an ether e.g. tetrahydrofuran, a nitrile e.g.
acetonitrile, a haloalkane e.g. dichloromethane, or mixtures thereof, optionally in
the presence of an organic base such as pyridine or triethylamine or an
inorganic base such as calcium carbonate or sodium bicarbonate. Conveniently
the reaction is effected at a temperature of -70 to 150°C.

16 Compounds of formula (X) may be prepared by reaction of a compound of
formula (lif) wherein R and R2 together form a double bond with a compound
of formula (XI)

' CHp =CHSOoY  (XI)

wherein Y is a leaving group L as deﬁnea above or a group susceptible to

20 replacement by a leaving group L, for example a hydroxy group, using
appropriate conditions as described above for the preparation of the compound
of formula (ll) from compounds of formula (ll1) and (IV).

Thus, for example, a compound of formula (X) may be prepared by reaction of a
| compound of formula (Il) wherein R1 and R2 together form a double bond with
25 a compound of formula (XI) wherein Y is a hydroxy group, followed by reaction

with a halogenating agent such as PCls or SOClo using conventional
techniques.

Alternatively, the compound of formula (ll) may be prepared by dehydratmg the
compound of formuia (XI1)
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of organic acids such as acetates or salts of inorganic acids such as
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The compound of formula (XII) may be prepared by reaction of the compound of

5 formuta (Xi)
_CH,,

i rL)

|
H

with the compound of formula (XIV)
CH3SO2NHCH3  (XIV)
in the presence of a strong base such as n-butyl lithium.

10 The compound of formula (Xlli) may be prepared by reaction of a.compound of
formula (lil) wherein R1 and R2 together form a double bond with the compound
of formula (XV)

HCON(CH3z)2 (XV)
in the presence of an alkyl lithium reagent.

15 Alternatively the compound of formula () may be prepared by reacting the
compound of formuta (VIIl) with the compound of formula (VI) using appropriate
conditions as described above for the preparation of compounds of formula (11)
from compounds of formula (V) and (VI).

Alternatively the compound of formula (Il) may be prepared by dehydrating the
20  compound of formula (XV1)



acet one) paI | adi um and tetrakis(triphenyl phosphine)pall adi um Pal | adi um
acet ate i st187 ﬁ@\cerred catalyst. Optionally, the reaction mﬁmarmmw@@cw
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carbonate, or an alkali netal acetate such as potassjum acetate, optionally
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for example in the presence of an acid or a base such as potassium hydroxide.

The compound of formula (XVI) may be prepared by reaction of the compound

of formula (VIil) with the compound of formula (V1) using appropriate conditions
5 as described above for the preparation of compounds of formula (lil) wherein R’

is a hydroxy group and R? is hydrogen from compounds of formula (V) and (VI).

Where it is desired to isolate compound (1) as a physiologically acceptable salt,
this may be formed by conventional methods, for example by treatment with an
appropriate acid in a suitable solvent. ~Solvates of compound (I) may

10 conveniently be prepared by crystallisation or recrystallisation from an
appropriate solvent. -

The invention is further illustrated by the following non-limiting examples. All
temperatures are in °C. IMS means industrial methylated spirit. DMF means N-

N-dimethyiformamide.
16
Intermediate 1 - _
5-Bromo-3-(1.2,3,6-tetrahydro-1-methyl-4-pyridinyl)-1H-indole
Process A
A mixture of 5-bromoindole (1kg), 1-methyl-4-piperidone (692mL) and potassium
20 hydroxide (30.6g) in IMS (6.0L) was heated under reflux under nitrogen for 18hr.
The suspension was cooled to 5-10°, aged for 15min and filtered. The filter
cake was washed with methanol (300mL) followed by water (800mL) then dried
in vacuo at 50°. The product was obtained as a white solid (1.40kg, 94% of
theory).
25 NMR:- 2.31 5 (3H) s; 2.54 5 (2H+DMSO-ds) m; 2.61 & (2H) m; 3.08 § (2H) m;

6.12 6 (1H) m; 7.27 & (1H) d of d, J = 8.5Hz, 1.9Hz; 7.40 § (1H) d, J = 8.5Hz
7.505 (1H) s, 7.98 6 (1H) d, J = 1.9Hz, 11.4 5 (1H) broad s.

Process B
A mixture of S-bromoindole (5.0g), 4-dihydroxy-1-methylpiperidine hydrochloride
30 (5.72g) and potassium hydroxide (2.28g) in 1-propanol (45mL) was heated
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Intermediate 2
10 5-Bromo-3-(4-hydroxy-1-methyl-4-piperidinyl)-1H-indole
A mixture of S5-bromoindole (490g), 1-methyl-4-piperidone (339mL) and
potassium hydroxide (15g) in IMS (3L) was stirred under nitrogen at room
temperature for 24hrs. The mixture was cooled to 7° and filtered. The filter
cake was washed with ethanol (300mL) followed by water (800mL) to give an
15 off-white powder which was dried in vacuo at 50° for 24hr (563.8g, 73% of
theory). :

NMR:- 1.89 & (2H) m; 2.03 5 (2H) m; 2.24 § (3H) s; 2.55 & (obscured by DMSO-
d5) m; 470 5 (1H) s; 7.19 5 (1H) d of d, J = 8.7Hz, 2.0Hz; 7.24 § (1H) d, J =
2.3Hz; 7.358 (1H) d, J = 8.7Hz; 7.98 5 (1H) d, J = 2.0Hz; 11.08 5 (1H) broad's.

20
Intermediate 3

(E)-N-Methyl-2-(1H-indol-5-yl)ethenesulphonamide.

A mixture of N-methylethenesulphonamide (45g), S5-bromoindole (60g),

palladium acetate (0.9g), tri-o-tolylphosphine (18.6g) and triethylamine (90mL)

25 in isopropanol (300mL) was heated at 85° under nitrogen for 18h. The reaction

mixture was cooled to ambient temperature, filtered and the filter -cake washed

with isopropanol (30mL). The combined washings and filtrate were

concentrated in vacuo to give a yellow-brown solid (160g). This material was

. purified by column chromatography on silica gel. Eluting initially with ethyl

30 acetate/cyclohexane (1:1) followed by ethyl acetate provided the product (26.4g,
36% of theory) as a yellow powder.

NMR:- 2.55 5 (3H) d, J = 4.9Hz; 6.51 § (1H) m; 6.97 & (1H) d, J = 15.5Hz; 7.00 §

(1H)m; 7.43 6 (1H) d, J = 16.5Hz; 7.42 6 (1H) d, J = 2.8Hz; 7458 (1H) d, J =
8.6Hz, 7.493 (1H)d of d, J = 8.6, 1.5Hz; 7.90 6 (1H) s; 11.35 6 (1H) broad s.
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yllethenesulphonamide

A mixture of (E)-N-methyl-2-(1H-indole-5-yl)ethenesulphonamide (2.0g), 1-
methyl-4-piperidone (1.62g) and potassium hydroxide (0.7g) in IMS (20mL) was
stirred at ambient temperature for 22hr. The reaction mixture was concentrated
and the residue purified by column chromatography on silica gel. Eluting with
dichloromethane/ethanol/ammonia (25:10:1) gave an oil which solidified on
standing to a brown solid. Trituration with ether provided the product as a white
powder (1.85g, 64% of theory).

NMR:- 1.94 § (2H) m; 2.10 & (2H) m; 2.24 5 (3H) s; 2.46 & (2H) m; 2.55 &
(2H+DMSO-ds) m; 4.69 & (1H) broad s; 6.93 § (1H) d, J=15.4Hz; 7.00 § (1H)
broad s; 7.25 & (1H) d, J=1.7Hz;, 7.42 § (1H) d, J=8.5Hz; 7.45 & (1H) d,
J=15.4Hz; 7.49 & (1H) d of d, J=8.5,1.7Hz; 11.12 & (1H) broad s.

Example 1

E)-N-Methyl-2-{3-(1.2.3 6-tetrahydro-1-methvi-4-pyridinyl)-1H-indol-5-
yllethenesulphonamide

A mixture of N-methylethenesulphonamide (460g), Intermediate 1 (1kg),
palladium acetate (15.4g), tri-o-tolylphosphine (315g), triethylamine (960mL)
and celite (400g) in DMF (5L) was heated between 100-108° under nitrogen for
2'zhr. The suspension was cooled to 5°, filtered and the filter cake washed with
DMF (2L). A portion (3.7L) of the filtrate was stirred with water (250mL) and
cyclohexane (3.0L) for 10min. The phases were separated and the DMF layer
re-extracted with cyclohexane (1x3.0L, 1x1.5L). The DMF solution was heated
to 90° and water (2L) added over 40min. The mixture was cooled to 10° over
3hr and then aged at 5° for 14hr. The solid obtained was filtered off, washed
with cold (10°) DMF/water (2:1) (2x500mL) and dried in vacuo at 50° for 18hr to
afford a yellow powder (323.2g, 60% of theory).

NMR:-2.33 5 (3H) s; 2.55 & m; 2.57 & broad s; 2.60 5 m (7H + DMSO-ds); 3.10 5
(2H) m; 6.30 & (1H) m; 7.00 & (1H) broad resonance; 7.05 5 (1H) d, J = 15.7Hz
7.45% (1H) d, J=8.4Hz; 7.47 5 (1H) broad s; 7.51 8 (1H) d, J = 15.7Hz; 7.54 &
(1H) d of d, J = 8.4Hz, 1.6Hz; 8.17 § (1H) broad s; 11.38 § (1H) broad s.
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Exarhgle 2
E)-N-Methyl-2-{3-(1.2 3 6-tetrahydro-1-methyl-4-pvridinyl)-1 H-indol-5-
yllethenesulphonamide
A mixture of N-methylethenesulphonamide (460g), Intermediate 1 (1kg),
5 palladium acetate (15.4g), tri-o-tolylphosphine (315g), triethylamine (960mL)
and celite (400g) in DMF (5L) was heated between 100-108° under nitrogen for
2%hr. The suspension was cooled to 5°, filtered and the filter cake washed with
DMF (2L). Water (2.51) was added dropwise to a cold (4°) portion (3.7L) of the
filtrate. The suspension was cooled to 5°, aged for 45min and filtered. The filter
10 cake was washed with cold DMF/water (7:5) (1L) followed by cold IMS (1L).
The residue was slurried with ethyl acetate (2.76L) at room temperature for 1hr
then filtered. The filter cake was washed with ethyl acetate (500mL) and the
collected solid dried overnight in vacuo at 45° (394.6g, 69.3% of theory).

NMR:-2.32 5 (3H) s; 2.55 5 m; 2.56 & d (J = 4.8Hz); 2.60 § m (7H + DMSO-ds);
15 3.09 6 (2H) m; 6.29 5 (1H) m; 6.99 8 (1H) q, J = 4.8Hz; 7.04 5§ (1H) d, J =

15.7Hz; 7.44 5 (1H) d, J = 8.4Hz; 7.46 5 (1H) broad s; 7.51 6 (1H) d, J = 15.7Hz;

7.54 5 (1H)d of d, J = 8.4Hz, 1.6Hz; 8.17 § (1H) broad s; 11.38 § (1H) broad s.

Example 3

20 (E)-N-Methvl-2-[3-(1,2 3 6-tetrahydro-1 -methyl-4~gynd nyl)-1H-indol-5-
- yilethenesuiphonamide
A mixture of N-methylethenesulphonamide (15.74g), Intermediate 1 (30.02g),

palladium acstate (2.08g), tri-o-tolylphosphine (7.21g) and triethylamine

(28.7mL) in DMF (90mL) was heated to 110-115° for 4hr. The mixture was

25 filtered, whilst still hot, through hyflo. The filtrate was cooled to 0-5° and ice

cold water (300ml) added over 30mins. The mixture was stirred at 0-5° for 1%hr

then aged at 5° overnight. The resulting solid was collected by filtration washed

with water (90mL) and sucked dry for 20min. The yellow solid was slurried with

. ethyl acetate (120mL) at room temperature for 3hr. The product was filtered off,

30 washed with ethyl acetate (30mL) and dried jn vacuo at 55° overnight (28.06g,
82% of theory).

NMR:-2.31 5 (3H) s; 2.5535 m; 2.56 8 d (J = 4.8Hz); 2.60 5 m (7H + DMSO-ds); .
3.08 6 (2H) m; 6.28 5 (1H) m; 6.98 § (1H) q, J = 4.8Hz; 7.03 6 (1H) d, J =
15.7Hz; 743 6 (1H) d, J=8.4Hz; 7.45 5 (1H) d, J = 1.9Hz; 749 5 (1H) d, J =

35 16.7Hz; 7.52 § (1H) d of d, J = 8.4Hz, 1.6Hz; 8.16 6 (1H) broad s; 11.38 § (1H)
broad s.




usi ng con techni ques. Thus, for exanple, the conbo nd of fornul a
(1) ray %i%é@r ed by methylating the conpound of fornmnul a% ﬁBeﬁnReplaced

reductive am nation using aqueous forqgml dehyde and sodiu J m

sui tabl e sol vent such as nethanol or using aqueous forrral m‘i Hmm

acid at 100[err]C (Eschweiler-C arke conditions). Aternati veI y, th
reaction nmay be effected using a suitable methylating agent such as a
met hyl halide, methyl tosylate or dimethylsul phate. The nethylation may
conveni en arried out in an inert organic solvent such as an an de,
for exarrp%é@g?r%gh Iformam de an et her for exanpl e tetrahydrofuran, an
al cohol , f(ExN:Mathy}j-3 ' : depynidinyg = dHsindol-5«llethene

nitrile, EQbh8% o 1 &ﬂbﬁﬂél e pref erabl y in the presence of a base.
Sui t abl e l e, alkali netal carbonates such as sodi um
cardonat eﬁ (S‘F’Xfé*!rﬁapi N’é’ﬂ%ﬁw@mwmﬁ&t £32Qg)c hirdermgagtiatem bor (790ghssi um
2%"’; O?Znnp ggn{mumt ecetaTée(mes Elﬁté ﬁgs;scﬁgﬁéouaoagpﬁﬁ)tpﬂ%mf \F?fdnﬂ.gyogte
prepared BY gq ?%q&éf mtq &N@sogeatedngt gg for 4hr. mixture was
ﬂltered whilst hot, and the filter cake washed with DMF (700mL). The filtrate
was cooled to 15-20° and water (8.4L) added dropwise. The mixture was aged
10 at 8°, filtered, the product washed with water (2.1L) then dried jn_vacuo
overnight at 40°. The crude product was slurried in ethyl acetate (2.8L) at 21°C -
for 3hr. The suspension was collected by filtration and washed with ethyl
acetate (700mL). The wet cake was suspended in DMF (2.1L), cooled to 15°
whereupon concentrated hydrochloric acid (210mL) was added over 30min at
15 <25°. Ethyl acetate (1.4L) was added dropwise over 30mins. After a further
30mins more ethyl acetate (5.6L) was introduced over 1hr. The product was
filtered off, washed with ethyl acetate (1.4L) followed by 2-propan-1-ol (700mL)
and dried in vacuo at 45° overnight (791.5g, 89.5% of theory). .

NMR:- 2.55 3 (3H) d, J = 5.0Hz; 2.82 § (2H) broad m; 2.89 § (3H) s; 3.30 5 (1H)
20 broad m; 3.58 & (1H) broad m; 3.79 & (1H) broad m; 3.98 & (1H) broad m; 6.34 §
(1H) m; 7.053 (1H) q, J =5.0Hz; 7.07 6 (1H) d, J = 15.4Hz; 747 5§ (1H) d, J =
' 8.5Hz; 7.50 5 (1H) d, J = 156.4Hz; 7.58 8 (1H) d of d, J = 8.5Hz, 1.3Hz; 7.62 &
(1H) d, J = 2.6Hz; 8.22 & (1H) broad s; 10.7 & (1H) broad resonance; 11.68 §
(1H) broad s.

25

Example 5
E)-N-Methyl-23-

yllethenesulphonamide
A stired mixture of Intermediate 2 (30.08g), N-methylethenesulphonamide

30 (14.84g), palladium acetate (1.97g), tri-o-tolylphosphine (6.81g) and
triethylamine (27mL) in DMF (90mL) was heated at 110-115° for 4hr. The hot
(90°) mixture was filtered and the residue washed with DMF (30mL). Water
(300mL) was added dropwise to the filtrate which was then cooled to 5° and
aged for 30mins. The suspension was filtered, washed with water (3x30mL) and
35 sucked dry for 1%hr. The damp cake was slurried with ethyl acetate (120mL) for



forrrul a (VI16|7§G/£38”] wi th the conpound of formula (I D() TL:@SKe]atHasBeenR la
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3hr, filtered and the residue washed with ethyl acetate (30mL). The product was
dried in vacuo at 55° for 18hr (27.52g, 85% of theory).

NMR:- 2.31 & (3H) 5; 2.55 5 m; 2.56 5 d, J = 4.8Hz; 2.60 5 m, (7H + DMSO-ds);
' 3.085 (2H) m; 6.28 5 (1H) m; 6.98 5 (1H) q, J = 4.8Hz; 7.03 5 (1H) d, J =

5 15.7Hz; 7.43 & (1H) d, J = 8.4Hz, 7.45 5 (1H) d, J = 1.9Hz; 7.50 § (1H) d, J =
15.7Hz; 7.63 8 (1H) d of d, J = 8.4Hz, 1.6Hz; 8.16 § (1H) broad s; 11.39 & (1H)
broad s.
Example 6
10 E)-N-Methvyl-2-[3-(1.2.3 6-tetrahvdro-1-methyi-4-pyridinyl)-1H-indol-5-y(]

ethenesulphonamide

A mixture of N-methylethenesulphonamide (115g), Intermediate 1 (250g),
paliadium acetate (3.85g), tri-o-tolylphosphine (77.5g), triethylamine (240mL) -
and celite (100g) in DMF (1.25L) was heated between 100-110° under nitrogen
15 for 2h. The suspension was cooled to 20°, filtered and the filter cake washed
with DMF (500mL). The combined washings and filtrate were stirred with water
(125mL) and cyclohexane (1.5L). The phases were separated and the DMF
layer re-extracted with cyclohexane (1 x 1.5L, 1 x 0.75L). The DMF solution was
treated with triethylamine (125mL). Water (1.0L) was added at <35° over 20min.
20 The suspension was cooled to 5° over 30min and aged for 1.5h. The solid was
filtered off, washed with DMF/water (2:1) (2 x 250mL) followed by water (125mL)
and dried in vacuo at 50° for 18h to afford a yellow powder (194.3g, 69% of

theory). _
NMR:-2.335 (3H) s; 2.5 m, 2.56 § broad s, 2.61 § m (7H + DMSO - dg); 3.105
25 (2H) m; 6.30 5 (1H) m; 7.08 (1H) broad resonance, 7.04 § (1H) d, J = 15.7Hz;

7445 (1H) d, J=8.4Hz; 7.46 5 (1H) 5, 7.47 8 (1H)d, J = 15.7HZ, 7.54 § (1H) d
of d, J = 8.4Hz, 1.6Hz; 8.18 5 (1H) broad s; 11.4 5 (1H) broad s.

30

ethenesulphonamide

A solution of Intermediate 1 (100g) and N-methylethenesulphonamide (46g) in
DMF (300mL) and SN hydrochloric acid (70mL) was added over 0.75h to a
stirred mixture of tri-o—tolylphosphine (31.3g), palladium acetate (1.54g), celite
35 (40g) and triethylamine (144mL) in DMF (200mL) at 100° under nitrogen. The



usi ng appropr| ate conditions as described above for t he - b OikePhentaced
conmpounds W67/l a (111) from conpounds of formula (V) an W mﬂgulllep!li

Atternatively, the conpound of fornulgg(ll) may be prepar ried -

conpound of formula (X) [err] whereln Lis asuit bIe

wi th nethylam ne. Suitable |eaving groups include, for exanple, hal ogen
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The phases were separated and the DMF layer re-extracted with cyclohexane (1

5 x 600mL, 1 x 300mL). The DMF solution was treated with triethylamine (48mL).
Water (400mL) was added at <35° over 15min, the suspension cooled to 5° and
aged for 1h. The solid was filtered off, washed with DMF/water (2:1) (2 x
100mL) and dried in vacuo at 50° bvernight to afford a yellow powder (76.9g,
68% of theory).

10 NMR:-2.32 6 (3H) s; 2.555 m, 2.56 6 d (J = 4.8Hz), 2.60 5 m (7H + DMSO - ds);
- 3.096 (2H) m; 6.28 & (1H) m; 6.98 & (1H) q, J = 4.8Hz; 7.03 5 (1H) d, J =
16.7Hz; 7.43 5 (1H) d, J = 8.4Hz; 7.45 5 (1H) 5; 7.47 6 (1H) d, J = 15.7Hz; 7.53 &

(1H) d of d, J = 8.4Hz, 1.6HZz; 8.17 & (1H) broad s; 11.4 5 (1H) broad s.

15

ethenesulphonamide

A mixture of N-methylethenesulphonamide (43.08g), Intermediate 2 (100g),
palladium acetate (1.45g), tri-o-tolylphosphine (29.5g), triethylamine (QOmL) and

20 celite (40g) in DMF (500mL) was heated between 100-110° under nitrogen for
4h. The suspension was cooled to 20°, filtered and the filter cake washed with
DMF (200mL). The combined washings and filtrate were stirred with water
(50mL) and cyclohexane (600mL). The phases were separated and the DMF
layer re-extracted with cyclohexane (1 x 600mL, 1 x 300mL). The DMF solution

25 was treated with triethylamine (45mL). Water (400mL) was added at <35° over
15min, the suspension cooled to 5° over 1.5h and aged for 1h. The solid was
filtered off, washed with DMF/water (2:1) (2 x 100mL) followed by water (50mL)
and dried in vacuo at 50° for 18h to afford a yellow powder (76.7g, 67% of
theory).

30 NMR:- 233 6 (3H) s; 2558 m, 257 6 s, 2.62 6§ m, (7H + DMSO - dg); 3.10 §
(2H) m; 6.30 8 (1H) m; 7.0 & (1H) broad resonance, 7.058(1H)d,J=15.7;7.44
d(1H)d, J =84Hz, 7.46 5 (1H) s; 7.48 3 (1H) d, J = 15.7 Hz; 7555(1H)d J=
8.4Hz; 8.18 & (1H) broad s; 11:4 § (1H) broad s.



t he presence of an organic base such as pyridine or triethylanne or an
I norgani c 18888G&uch as cal ci um carbonate or sodi um bi car bor at'HnsSheetHasBeenR"place
Conveniently the reaction is effected1 t a tenperature of 70
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‘5?2{)2{‘ erdo e&%ﬁgaggnﬂéaq ‘geoled to ambrenf temperature and filtered. The filter cak

was washed with IMS (5mL) followed by -water (10mL) and IMS (5mL) again,
then dried in vacuo. The crude product was triturated with water (30mL),

10 filtered, the filter cake washed with water (10mL) and dried in vacuo at 50° to
provide a pale yellow solid (2.30g, 42% of theory).

NMR:- 2.35 § (3H) s; 2.57 5 (2H + DMSO-ds) m; 2.60 & (3H) s; 2.64 § (2H) m; -
3.12 (2H) m; 6.32 5 (1H) m; 7.07 & (1H) d, J = 15.7Hz; 7.47 & (1H) d, J = 8.4Hz;
7.495 (1H) 5;7.53 5 (1H) d, J = 15.7Hz; 7.56 5 (1H) d of d, J = 8.4, 1.6Hz; 8.20
15 § (1H) s.

Example 10
E)-N-Methyi-2-{3-(1.2 3 6-tetrahydro-1-methyi-4-pyridinyl)-1H-indol-5-yllethene-
sulphonamide

20 A mixture of Intermediate 4 (1.0g) and potassium hydroxide (90mg) in IMS
(15mL) was heated under reflux for 20hr. The sol'qtion was cooled to ambient
temperature and the resulting yellow precipitate filtered off. The residue was
washed with water (3x5mL) followed by IMS (2@2mL) and dried in vacuo to give

~a yellow powder (0.16g, 17% of theory).

25 NMR:- 2.35 5 (3H) s; 2.57 & (2H+DMSO-ds) m; 2.59 & (3H) s; 2.64 § (2H) m;
3.12 6 (2H) m; 6.22 & (1H) m; 7.02 § (1H) broad resonance; 7.07 & (1H) d,
J=15.7Hz; 7.47 6 (1H) d, J=8.4Hz; 7.49 5 (1H) s; 7.50 8 (1H) d, J=15.7Hz, 7.57 §
(1H)d of d, J=8.4, 1.6Hz; 8.20 5 (1H) s.

30 Example 11
N-Methyl-3-(1-methyi-4-piperidinyl)-1H-indole-5-ethanesulphonamide,
hydrochloride
A mixture of (E)-N-methyl-2{3-(1,2,3,6-tetrahydro-1 -methyl—4-pyrrdrnyl)-1 H-
indol-5-yllethenesulphonamide (10kg) and 10% palladium oxide on charcoal

35 (10kg, 50% wet paste, added as two charges) in DMF (50L), water (20L) and 2N
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hydrochloric acid (15L) was hydrogenated at atmospheric pressure over 18.5hr.
. The catalyst was removed by filtration. The filter cake was washed with water
(20L). The filtrate was concentrated in_vacuo to approximately 30L and cooled
to 20°. Ethyl acetate (70L) was added over 1hr and the resulting suspension
5. cooled to 5° and aged for 30min. The product was collected by filtration,
- washed with ethyl acetate (20L) and dried in vacuo at 40-50° overnight (9.34kg,
.81.6% of theory). A portion (2.0kg) of the solid was recrystallised from hot water

(6.0L) and obtained as white crystals (1.40kg, 70% of theory).

NMR:-218(4H) m; 2645 (3H) d, J =4.9Hz; 2.78 5 (3H) s; 3.04 8 m; 3.11 8

10 “broad m, (5H); 3.33 3 (2H) m; 3.47 5 (2H) m; 7.02 § (2H) m; 7.14 3 (1H) broad s;
7313 (1H) d, J = 8.2Hz; 7.60 & (1H) broad s; 10.75 § (1H) broad resonance;
10.9 3 (1H) broad s.

Example 12
15 N-Methyl-3-{1-methyl-4-piperidinyl)-1H-indole-5-ethanesulphonamide,
hydrochloride _
A mixture of (E)-N-methyl-2-[3-(1,2,3,6-tetrahydro-1-methyl-4-pyridinyl)-1H-
indol-5-yllethenesulphonamide hydrochloride (500g) and 10% palladium oxide
on charcoal (50% wet paste, 700g added as three charges) in DMF (3L), water
20 (3L) and methanol (1.5L) was hydrogenated at atmospheric pressure over 24hr.
The suspension was filtered and the filter cake washed with water (500mL).
The filtrate was concentrated to approximately 2L by distillation in vacuo. Ethyl
acetate (5L) was added over 10mins and the mixture cooled to 5°. The product
was filtered off, washed with ethyl acetate (1L) and dried in_vacuo at 45°
25 overnight (453g, 90.1% of theory). Recrystallisation from hot water (1.36L)
afforded white crystals (324.0g, 71.2% of theory).

NMR:-2.1 8 (4H) m; 264 6 (3H) d, J = 4.9Hz, 2795 (3H) s; 3.04 5 m; 3.11 8
- broad m, (5H); 3.33 § (2H) m; 3.47 § (2H) m; 7.02 § (2H) m; 7.14 & (1H) broad s;
7.31 8 (1H) d, J = 8.2Hz; 7.60 8 (1H) broad s; 10.65 & (1H) broad resonance;
30 10.9 6 (1H) broad s. '
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N-Methyl-3-(1-methyl-4-piperidinyl)-1H-indole-5-ethanesulphonamide,
hydrochlioride
A solution of (E)-N-methyl-2-[3-(1,2,3,6-tetrahydro-1-methyl-4-pyridinyl)-1H-
indol-5-yllethenesulphonamide (25g) in water (244.5mL) containing
methanesulphonic acid (5.5mL) was hydrogenated at atmospheric pressure over
10% palladium oxide on charcoal (25g, 50% wet paste, added as two charges).
After 18hr, hydrogen uptake ceased and the catalyst was removed by filtration.
The filtrate was evaporated in vacuo to approximately 50mL and concentrated
hydrochloric acid (10mL) added. Evaporation was continued and most of the
water removed by azeotropic distillation with IMS (3x100mL). The resulting
suspension (~100mL) was aged at 5° for 1.5hr, filtered, and the residue washed
with diisopropylether (2x100mL). The pale yellow solid (18.5g, 66% of theory)

~was dried in vacuo at 55° for 20h. Recrystallisation of a portion (15g) from

15

water gave off-white crystals (13.2g, 88% of theory).
NMR:-2.18 (4H) m; 2646 (3H) d, J =4.9HZ; 2.79 5 (3H) 5; 3.04 5 m; 3.11 5

broad m, (5H); 3.33 & (2H) m; 3.47 5 (2H) m; 7.0 (2H) m; 7.13 (1H) broad s; 7.31
3 (1H) d, J = 8.2Hz; 7.60 & (1H) broad s; 10.6 5 (1H) broad resonance; 10. 9 o

- (1H) broad s.

20

25

30

35

Example 14

N-Methvi-3-(1-methyl-4-piperidinyl)-1 H-lndole-s-ethanesulQhonamlde,
hydrochloride

A mixture of (E)-N-methyl-2-[31,2,3 6-tetrahydro-1 -methyl-4-pyridinyl)-1H-
indol-5-yl}-ethenesulphonamide (10kg) and 10% palladium oxide on charcoal
(10kg, 50% wet paste, added as two charges) in DMF (50L), water (35L) and 2N
hydrochioric acid (15.75L) was hydrogenated at atmospheric pressure over
20.5h. The catalyst was removed by filtration. The filter cake was washed with
water (40L). The filirate was concentrated jn_vacuo to approximately 30L and
cooled to 18°. Ethyl acetate (70L) was added over 1h and the resulting
suspension cooled to 5° and aged for 1h. The product was collected by
filtration, washed with ethyl acetate (20L) and dried in vacuo at 40-50° overnight
(8.87kg, 79.0% of theory). A portion (0.2kg) of the solid was recrystallised from
hot IMS/water (4:1) (1L) and obtained as fine, off-white crystals (0.143kg),
71.7% of theory).

ced ’




. - ﬂ fed
formul.a (MM1G78&YChe prepared by reacting the conpound of f oy epgei
with the conpound of formula (V) usi g appropriate conditi ‘ : l“\
descri bed above for the preparation of” conpounds of fornula i -
conpounds of formula (V) and (VI). Alternatively the conpound of formula :
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8 [err] NMR-2.15(4H)m; 2645 (3H)d, J=4.9Hz;2.785 (3H) s;3.045m, 3.113
broad m, (5H); 3.33 § (2H) m; 3.47 5 (2H) m; 7.0 (2H) m; 7.13 (1H) broad s; 7.31
8 (1H) d, J = 8.2Hz; 7.58 5 (1H) broad s; 10.5 (1H) broad resonance; 10.S (1H)

broads.
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Example 15
N-Methyi-3-(1-methyl-4-piperidinyl)-1H-indole-5-ethanesulphonamide,
hydrochioride

A mixture of (E)-N-methyl-2-[3-(1,2,3,6-tetrahydro-1-methyl-4-pyridinyl)-1H-
10 .indol-5-yllethenesulphonamide (8.6kg) and 10% palladium oxide on charcoal
' (2.58kg, 50% wet paste) in DMF (86L) and 2N hydrochloric acid (12.3kg) was
hydrogenated at atmospheric pressure over 21h. The catalyst was removed by
filtration. The filter cake was washed with DMF/water (1:1; 30L). The combined
washings and filtrate were then treated with decolourising charcoal (0.86kg) at
15 75-80° for 2h. The suspension was filtered and the residue washed with
DMF/water (2 x 30L). The filtrates from two hydrogenations could be combined
for work-up. Thus the combined solutions were treated with 2M hydrochloric
acid (1.72L) then concentrated in vacuo to approximately 52L. Ethyl acetate
(120L) was added, the resulting suspension cooled to 3° and aged for 1h. The
20 product was collected by filtration, washed with ethyl acetate (2 x 26L) and dried
in vacuo at 40-50° overnight (15.96kg, 83% of theory). Recrystallisation from
hot IMS/water (7:1, 206L) gave fine, off-white crystals (13.02kg, 84% of theory).

NMR:- 2138 (4H) m; 264 6 (3H) d, J =49Hz, 278 5 (3H) s; 3.04 56 m, 3.11 3
broad m, (5H); 3.33 & (2H) m; 3.47 & (2H) m; 7.02 (2H) m; 7.12 (1H) broad s;
25 7.31 6 (1H) d, J = 8.2Hz; 7.62 & (1H) broad s; 10.9 & (2H) broad resonance.

hydrochloride

30 A mixture of (E)-N-methyl-2-{3-(1,2,3,6-tetrahydro-1-methyl-4-pyridinyl)-1H-
indol-5-ylJethenesulphonamide (100g) and 10% palladium oxide on charcoal
(30g, 50% wet paste) in DMF (1L) and 2N hydrochloric acid (150mL) was
hydrogenated at atmospheric pressure over 48h. The catalyst was removed by
filtration. The filter cake was washed with DMF/water (1:1; 200mL). The

35 combined washings and filtrate were then treated with decolourising charcoal
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convent i o DMF/tdro(iz1; 400me) and 2Moly dlrbehldifi'cnéc:d/l (t0mil) addsdopThetfiltratd d in

I e %?ﬁa‘*% %%?B%W?&#%Wp%f%é% A

i nvent i onacetatei(70RmL) Wassaddedeavery3dmin &nd theresuitiog suspensiog cooletbtas.

ﬁ'e L{}, tse”peRF%dJéﬁ@ ? fof éd?rélh] Cné Wrolha \wal Wbt by VaclUtrPRif&tidR drd - DMVF
washed with ethyl acetate (150mL) follwed by IMS (2 x 150mL). The IMS-damp
cake was recrystallised from hot IMS/water (7:1) (1.315L) and obtained as fine,
off-white crystals (60.1g, 54% of theory).

NMR:-215 (4H) m; 2626 (3H) d, J = 4.9Hz, 2.78 5§ (3H) s; 3.028 m, 3.10 &

10 broad m, (5H); 3.31 & (2H) m; 3.47 & (2H) m; 6.98 (2H) m; 7.11 (1H) broad s;
7.29 8 (1H) d, J = 8.2Hz; 7.58 & (1H) broad s; 10.5 (1H) broad resonance; 10.9
(1H) broad s. '




I nt er medi Brono-3-(1.2.3.6-tetrahydro-1 A
- met hyl - %g?éﬁ‘?ﬁyr )-1Hindole Process A A m xture of 5-br0|LrDi..

1- met hyl - 4- pi peri done (692nlL) and potggsi um hydr oxi de (30. GE) i

heet n Replaced
was heated under. refiux under nitrogen for 18hr. The suspension mﬁﬁﬁ””“l

to 5-10[err], aged for 1 e filter cake was washed wt

nmet hanol g ) foll owed n1_ then dried in vacuo at 50. The '
pr oduct ai ned as aI E}@i I kg, 94% of theory). NVR - 2.31

[err] (3H) s; 2.54 [err] {2.61 [err] (2H m 3.08 [err]
(2H) m 6. 12 [err] (lH) m 7.27 [err] (lH) diof d, J 8.5Hz, 1.9Hz; 7.40
[err] (1H) J = 50 [errg] (1H) s; 7.98 [err] (1H) d J = 1 9Hz;
11. 4 [errf QEFQCQ%SJQGt@PmMI thergompaundef formulghd) ndol e (5. 0g)

4- di hydroxy-1 -net hyl pi peridi ne hydrochl oride (5.72g) and potassium
hydroxi de (2.28g) in 1-propanol (45nL) was he

N
CH;NHSO,CH,CH,
()
|
H
5 or a salt thereof which comprises reducing the cempound of formula (If)
O
CH,NHSO,CH=CH ' an
I
|
H

or a salt thereof.

2. A process as claimed in claim 1 wherein the reduction process is carried out
in the presence of hydrogen and a noble metal catalyst.

10 3. A process as claimed in claim 2 wherein the noble metal catalyst is palladium,
palladium oxide, Raney nickel, platinum, platinum oxide or rhodium, optionally
supported on charcoal.

4. A process as claimed in claim 3 wherein the noble metal catalyst is palladium
oxide on charcoal.

15 5. A process as claimed in claim 4 wherein the noble metal catalyst is 10%
palladium oxide on charcoal. '

6. A process as claimed in claim § wherein the palladium oxide is added to the
reaction vessel in the form of a wet paste.

7. A process as claimed in claim 1 wherein the reduction process is carried out
20 in the presence of hydrogen and a homogenous catalyst.

8. A process as claimed in claim 7 wherein the homogenous catalyst is
tris (triphenylphosphine) rhodium chloride.



9  under refI ux under nitrogen for 5h. The suspension was c oI éthtHasBeechpla~e
anbi ent t diPéB&/Gre and filtered. The fitter cake was washed m“ “l “”I”“l

1-propanol (2 x 5nL) followed by wate i ed |n

50[err] overnight. The product was ob?lu ﬂlﬂlﬁﬂl‘““ﬂ mmﬂ

theory). NWR - 2.328 (3H s; 2. 54[err7] 2(72H+DR/BO-C11['érrﬂd) ][nd_z 531 [grrSLZ(ZH)
3. 088 2 6.11 ' err 0 :

T. OHz; ol[xrr;n']oceis ms[ S:rlét%ne(d o anl?w one49L [tberpchﬁg))an clgimscwherein the ) =

1. 9Hz; 11ré<ﬁmrd1 pAddeskrigagarfied obtNinea Eéitecdmprising water or an alcohol,

ether, ester or amide or a mixture thereof.

10. A process as claimed in claim 9 wherein the solvent is water, methanol,
5 ethanol, dioxan, ethyl acetate, dimethylformamide or a mixture thereof.

11. A process as claimed in any one of the preceding claims wherein the
reduction is carried out at a temperature of 10 to 50°C.

12. A process as claimed in claim 1 wherein the reduction process is carried out
under conditions for catalytic hydrogen transfer.

10 13. A process as claimed in claim 12 wherein the reduction process is carried
out using palladium in the presence of a hydrogen donor.

14. A process as claimed in claim 13 wherein the hydrogen donor is formic acid
or a salt thereof.

15.N-methyl-2-{3-(1,2,3,6-tetrahydro-1-methyl-4-pyridinyl)-1H-indol-5-
15 yl)ethenesulphonamide and salts thereof.

16. A process for the preparation of N-methyl-2-[3-(1,2,3,6-tetrahydro-1-methyl-
4-pyridinyl)-1H-indol-5-yl)ethenesulphonamide and salts thereof which
comprises :

(A) condensing a compound of formula (lil)

2

R N _CH,
()
| R
N
|
20 H
or a salt thereof, wherein R1 is a hydroxy group and R2 is hydrogen or R1 and
R2 together form a double bond, X represents a leaving atom such as a halogen
atom, for example a bromine atom, or a leaving group, for example a triflate
(CF3S03) group, with an N-methyl vinylsulphonamide of formula (IV)
25 CHp = CHSO2NZCHg (V)

where Z is hydrogen or an amino protecting group, and optionally, if necessary
and/or desired, deprotecting a protected derivative so obtained;



5- Brono- 3- (4- hydr oxy-1 -net hyl - 4- i .

5- bronoi n 16&7§/Qlﬁ)g) 1- met hyl 4- pi peri don ssffﬁ} hagtias Beagdeplaced
(15g) in IMS (3L) was stirred under nlzbroaf}{! m atur ‘” Wﬂ!lﬂuw
The m xture was cooled to 7 and filtered. ™ecfiten cake*was AHIE

et hanol (300nL) followed by water (800nL) to give an off-white powder -
was dried Gg €$| 0 for 24hr 563. 8 /3% of theory). NVR -.1.89 [err] o
(2H m 2.8 V%"{'Q e gompound; of fp 1"“6'9?@’% 2.55 [err] (obscured by DVSO-
dierr]) m 4.70 [err] (1H) s; 7.19 [err] (1H) dQf d, J = 8.7Hz, 2.0Hz;

7.24 [err] (1H) d, J = 2. 3Hz: 7.35 [err] (1H) H' g 7Hz 7.98 [err] (1

H d, J = 2.0Hz; 11. : . _ THMe3

“(E) - N- Met hyl - 2(1H—|ndoq-5 yLI)ethe Torgi A&7 A i xfM e of

N- net hyl et henesul phonam de (45g), i ol e (60g), palladium acetate
(0.99), tri-o-tolyl phosphine (18.6g)Me 1 ethyl am ne (90nL) in

i sopropanol (300nL) was heated at 85[err]lunder nitrogen for 18h. The

reaction nlxture was cooled to anblent teperature, filtered and the filter

cake washe i sopr opanol The conbi ned washings and filtrate
Vier e % con ensm% a gompou g of formula (X) J
LSO,CH,=CH,
5 wherein L is a suitable leaving group, with methylamine;

(D) dehydrating the compound of formula (Xif)
OH /J}%

I
CH,NHSO,CH,CH
l 0))

in the presence of an acid or a baée;

(E) reacting the compound of formula (Vill)

CH,NHSQ,CH=C|
_ o
| .:

with the compound of formula (VI)

. o
o

10

;or



.conc‘ent_ra_t ed in vacuo to give a yell owbr own solid (160g). This mat err al

was purifi | uim chromat ography on silica gel  Eluting ingt

et-hyl acet g?%%?ﬁohexane (1:1) followed by OVI s %Sﬁéekﬂeplm‘a
product (26.4g, 36% of theory) as a ye23 ow Illmiﬁ@ﬂﬂjh ﬂ””jll”l!
J = 4.9Hz; 6.51 [err] (1H m 6.97 [err] (1 i

(1H m 7.43 [err] (1H) d, J = 15.5Hz; 742[err d, ::28Hz 7.45
err 1 f d, J—86 15Hz 7.90
%err} Elk%ﬂdehﬁlr%tgqﬁw tforﬁq Hu-ﬁ‘dg*r Jngrdéﬁ(mﬁ
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. l o
“Internmediate 4 (E) - N- Met hyl - 2[ 3( 4- hydroxy-1 - nmet hyl - 4- pi pahisSheeyiias Bden Replaced
H i ndol - 51163$EAL henesul phonam de A m xture of (E)-N nethy 1H |
H-.i ndol e- 5-yl ) et henesul phonani de (Zi\/%q%, 1- nethyl -4-piperig : HeE.n .

20 i

and potassi um hydroxide (0.7g) in | m.) was stirred at

tenperature for 22hr. The reaction m xture was concentrated and the
residue purified by columm chromatography on silica gel. Eluting with

di chl or onet hane/ et hanol / ammoni a (2ABSTRAGEve an oil which solidified on
standing to a brown solid. Trituration with ether provided the product as a
white powder (1.85g, 64% of theory)Proges® - 1.94 [err] (2H m 2.10 [err]
(2H m 2.24 [err] (3H) s; 2.46 [err] (2H m 2.55 [err] (2H+DMSO-d[err])
m 4.69 [err] (1 H broad s; 6.93 [err] (1 H d, J=1 5.4Hz; 7.00 [err] (1
H broad s; 7.25 [err] (1H) d, J=1.7Hz; 7.42 [err] (1H) d, J=8.5Hz; 7.45

1 fbp - ; =815, 1. 7THz; 11.12
[err] ( th?oceésfo’?tﬁﬁép‘ﬂe;{aré?g?@ﬂﬂe éémpbgﬁ?ébff(f%dg*ﬂ [err]

(1H) broad 's. Exa . - N- Met hyl - , b-tetrahvdro-1
-met hyl -pyridinyl)-1 Hindol-5- N/CH3
CH,NHSO,CH,CH, Z _
T
o
5 " H

or a salt thereof which comprises reducing the compound of formuia (!1)
A

CH,NHSO,CH=CH a

or a salt thereof.

The novel intermediate of formula (ll) and processes for preparing it are also
10 described. , :



yl ] et henesul phonam de A m xture of N nethyl et henesul phonangt ( LSHEET
Fnterpgediate 1 (1 kg), palladiumacetate (15.4qg), tri-o-tqgl m‘\‘m
(315g), triethylam ne (960n) and celite (400g) in DWF (5L) Wwas heated
bet ween 100-108[err] under nitrogen for 2[err]hr. The suspenki‘emn WEB §987 gd
to 5, filtered and the filter cake washed wth DVF (2L). pprtion.(3.7L)
of the filtrate was stirred with wateq (250nL) and cycl oheka 3T0C) tor
10m n. The phases were separated and the DVF | ayer re-extracted with

cycl ohexane (1x3.0L; 1x1.5L). The DMWF solution was heated t©0 90 and water

(2L) added over 40m n. The m xtur gs¥l ed to 10[err] over 3hr and then
aged at 5[err] for 14hr. The sollg"%gré'a'l‘ned was filtered off, washed with
cold (10) DMF/ water (2:1) (2x500mL) and dried in vacuo at 50[err] for 18hr

to afford a yello owder (323.2 60% of t heor err 3
2.55 [er r‘[hlﬁ])lln\ﬁe"ﬁgr{) @aﬁesmo%@r%geﬁ o6 thepreparatia c%w@@ﬁaﬁ e]“%‘;' o
[err] ( Z'ﬂ_gfﬁer@uﬁ@) B%inbﬁ%—&haﬁe&ﬂph@ﬁé&uc{el nd>phg dtdl@oalmmceﬁta%e [ err]
(1H) d, J J %gerr J = 8. 4Hz; 747[err] (1H) -broad s;
7.51 [ er realts §1°'V§t95t 7. 54 [err] (LH dof d J = 8 4Hz, 1.6Hz:

8.17 [err] (1 H broad s; 11. 38[err] (1 H broad s. L
N-Methyl-3-(1 -methyl-4-p|pend|nyl)-1 H-indole-5-ethanesulphonamide, which

may be represented by the formula n
_Chs

CHyNHSO,CH,CH,
O

and its physiologically acceptable salts and solvates are disclosed in
GB2208646. It exhibits selective vasoconstrictor activity and is indicated for use
in the treatment of migraine. '

GB22086456 describes inter_alia a process for preparing the compounds -
disclosed therein which comprises reducing the appropriate. 3-(1,2,3,6-
tetrahydro-1 -methyl-4-pyridinyl)-indo!e-5-ethanesulphonamide derivative and a
process which comprises reducing the appropriate 3-(1-methyl-4-piperidinyl)-
indole-5-ethenesulphonamide "derivative. However, there is no specific
disclosure of a process which comprises reducing.a 3-(1,2,3,6-tetrahydro-1-
methyl-4-pyridinyl)-indole-5-ethenesulphonamide derivative.

We hav.e now surprisingly found that the compound of formula (I) can be
prepared in good yield and high purity by reduction of a novel diene
intermediate.

Thus, the present invention pro;/ides a process for preparing compound (I) or a
salt thereof which comprises reducing the compound of formula (If)
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(E)- N-Met hyl - 2-[3-(1.2.3.6-tetrahydro- 1- net hyl - 4- pyri di nyl ) - RER MENT SHEET

yl ] et henesul phonanm de A m xture of N nethyl et henesul phonam de . -
Internediate 1 (1 kg), palladiumacetate (15.4g), tri-o-tol W gh hj

Nule FRaFEE 1097

s..coaled to

(315g), triethylam ne (960nm) and celige (400g) in DVF (5L)

bet ween 100-1 08 under nitrogen for 2[err]hr. The suspensi orn

5[err], filtered and the filter cake washed with DMF (2L). Water (2.5L) was
added dropmnse to a cold (4) portion (3.7L) of the c?ﬁtrate Fhe—susperson-
was cooled to 5, aged for 45mn and filtered. er cake was washed
with cold DVF/ water (7: S%QEQL) f ol S (1 L). The residue was
sl'urried with ethyl HeSH pet at urgg for 1 hr then
filtered. The filter cake was was

or a salt thereof.

The reduction process may conveniently be carried out in the presence of
hydrogen and a noble metal catalyst such as palladium, palladium oxide, Raney
nickel, platinum, platinum oxide or rhodium which may be supported, for
example, on charcoal e.g. 10% palladium oxide on charcoal. Alternatively a |
homogenous catalyst such as tris(triphenylphosphine) rhodium chloride may be
used. The reduction may be carried out in a suitable solvent or combination of
solvents such as water, alcohol e.g.. methanol or ethanol, ether e.g. dioxan,
ester e.g. ethyl acetate or amide e.g. dimethylformamide, conveniently at a
temperature of 10 to 50°C. Alternatively, the reduction may be carried out under
conditions for catalytic hydrogen transfer using, for example, palladium in the
presence of a hydrogen donor such as formic acid or its salts. '

In a particularly preferred embodiment of the invention the reduction process is
catalysed by 10% palladium oxide on charcoal advantageously added to the
reaction vessel in the form of a wet paste e.g. 50% (w/w).

The intermediate of formula (lI) and salts thereof are novel compounds and
represent a further aspect of the invention. '

Accordingly the invention provides N-methyl-2-[3-(1,2,3,6-tetrahydro-1 -methyl?4-
pyridinyl)-1H-indol-5-yljethenesulphonamide and salts thereof for use as
intermediates.

Suitable salts include acid addition salts formed with organic or inorganic acids,
for example hydrochlorides, hydrobromides, sulphates, phosphates, fumarates,
~ maleates, creatine sulphates and methanesuiphonates.

The compound of formula (ll) or a protected derivative or a salt thereof may be
prepared by condensing a compound of formula (1!1) -




col I-'ect ed solid dried overni ght in vacuo at 45[err] (394.6g, 69.3% of

theory). NVR - 2.32 [err] (3H) s; 2.55 [err] m 2.56 [err] P = )
2.60 [err] m (7H + DVBO-d[err]): 3.00 [err] (2H m 6.29 | cfREPLAGEMENT SHEET
[err] (1H) q, J = 4.8Hz; 7.04 [err] (1H) d, J = 15.7Hz; 7. err] (1H d,
J = 8.4Hz; 7.46 [err] (1H) broad s; 7.51 [err] (1H) d, J = 15.711-11';53.5‘[51997
[err] (1H) d of d, J = 8.4Hz, 1.6Hz; 8717 [err] (1 H) broad sf 11. err]
(1 H broad s. Example 3 (E)-N-Methyl -2-[3-(1, 2, 3, 6-tetrahvdro—t

-met hyl - 4-pyridinyl)-1Hindol -5- yl]gthenesul phonam de A mjxture of

N- et hyl et henesul phonam de (1 5. 740R._InkernedHgte 1 (30.02g), palladium
acetate (2.08g), tri-o-tolyl phosphine .2N) and triethylamne (28.7nmL) in
DMF (90nlL) was heated tg¢110-115 for 4hr. The nixtwm§ was filtered, whil st
still hot, through hyflo. “¥F ' qt’el &S cooled to°0-5 and ice cold water
(300nm ) added over 30mins. i xtUrRwas stirred at 0-5 for 1[err]hr then
aged at 5[err] overnight. The~Te3Ntting solid was collected by filtration
washed with water (90nmL) and suckéd dry for 20m n. The yell ow solid was
slurried with ethyl acetate (120nt) at room tenperature for 3hr. The
product was filtered off; washed with ethyl acetate (30nL) and dried in

vacuo at o 20ygk théreof, (WheMY R1 is a hydroxy group and R2 is hydrogen or R1 and
R2 together form a double bond, X represents a leaving atom such as a halogen
atom, for example a bromine atom, or a leaving group, for example a triflate
(CF3S03) group, with an N-methy! vinylsulphonamide of formula (IV)

CHp = CHSOoNZCH3  (IV)

where Z is hydrogen or an amino protecting group, and optionally, if necessary
and/or desired, deprotecting a protected derivative so obtained.

Typical amino protecting groups are well known to those skilled in the art and
may be used in conventional manner. See, for example, "Protective Groups in
Organic Chemistry", Ed. J.F.W. McOmie (Plenum Press 1973) or "Protective
Groups in Organic Synthesis" by T.W. Greene (John Wiley & Sons 1981).
Thus, for example, amino protecting groups include tertiary butyl, silyl, for
example trimethylsilyl, aralkyl groups and acyl groups. Removal of such groups
may be achiéved by conventional procedures.

The reaction will generally be effected in the presence of a palladium catalyst
such as, for example palladium or palladium oxide on charcoal or a palladium
salt or complex. Palladium salts which may be employed as catalysts include
salts of organic acids such as acetates or salts of inorganic acids such as
chiorides or bromides. Palladium complexes include, for example, lithium
tetrachloropalladate and zero valent complexes such as bis(dibenzylidene-
acetone)palladium and tetrakis(triphenylphosphine)palladium. Palladium
acetate is a preferred catalyst. |

Optionally, the reaction may be effected in the presence of a base, for example,
a tertiary nitrogen base such as triethylamine or tri-n-butylamine, alkali metal
carbonate such as sodium carbonate, alkali metal hydrogen carbonate such as
sodium hydrogen carbonate, or an alkali metal acetate such as potassium
acetate, optionally together with a phase transfer catalyst such as
tetrabutylammonium chloride.



82% of theory). NVR - 2.31 [err]

4. 8Hz): 2.

m 6.98 [err] (1H) g, J = 4.8Hz;
d, J = 8.4Hz; 7.45 [err] (1H) d,

7.52 [err]

[err] (1H) broad s.

; 2.55 [err] m 2.56 [err] d (J =

S;
1); 3.08 [err] (2H) m 6
1

CATENENT SHEET

(3H)
60 [err] m(7H + DMSO-d[ err
7.03 6 (1H) d, J = 15. 7Hz;
J = 1.9Hz; 7.49 [err] (1H
(1H) d of d, J =8.4Hz, 6Hg, 8.16 [err] (1H) bro

J = 15. 7Hz;
d iz' L1FEB 1997

The reaction may optionally be carried out in the presence of a phosphine; )
example a triarylphosphine such as triphenylphosphine or tri-o-tolylphasphine or’
a phosphinated polystyrene or bidentate ligand such as diphenylphosphine -
(CHg)x-diphenylphosphine where x is an integer of 2,3 or 4. A phosphine
should be present when the process is effected with a compound of formula (llI)
wherein X represents a bromine atom. |

The reaction may be effected in the presence or absence of solvent. An
anhydrous or aqueous medium comprising one or more solvents may be
employed. Suitable solvents include nitriles, for example acetonitrile, aicohols,
for example methanol, . amides, for example dimethylformamide or
dimethylacetamide, 1-methyl-2-pyrrolidinone or hexamethylphosphoramide, or
water. The reaction may conveniently be carried out at a temperature of 25 to
200°C, preferably 75 to 150°C, for example 80 to 110°C.

Certain compounds of formula (Ill) are known and their preparation is described

 in GB2208646.

Thus, for example compounds of formula (ill) may be prepared by condensing a

compound of formula (V)
v

|
H

with the piperidone of formula (V1)

N~ %
o |

ina Suitable reaction medium in the presence of an acid or a base, conveniently
at a temperature of 0 to 120°C. Compdunds of formuta (lIl) wherein R1 and R2
together form a double bond are preferably prepared in the presence of a base
such as potassium hydroxide at an elevated temperature, for example at the
reflux temperature of the reaction mixture. In contrast, compounds of formula
(1) wherein R1 is a hydroxy group and R2 is hydrogen are preferably prepared
in the presence of a base such as potassium hydroxide at room temperature.
The reaction may conveniently be carried out in a suitable solvent such as an
alcohol, for example methanol or ethanol.




Exampl e 4 (E);I\I-NEthyI-Z-[S-(l,Z,S. 6-tetrahvdro-1 -nethyl-4-pyridinyl)-1

H-i ndol - 5-yl ] et hene sul phonani de, hydrochl oride A mixture qT P

N- net hyl et henesul phonanmi de (320g), Internediate 1 (700g), pzﬁ z&-&c& ,
(10.5g), tri-o-tolyl phosphine (140g), triethylam ne (670mnlL) nd--celi te
(280g) in DVF (3.5L) was heated at 85[§rr] for 4hr. The m xtyre YafFER 1997
filtered, whilst hot, and the filter cake washed wth DM (7Q0nL). The
filtrate was cooled to 15-20[err] and water (8.4L) added dfopwse.The

m xture was aged at 8, filtered, the product washed with water -(2.1L) then

dried in \Altarnatively rlhgh:tonapour(d off fermuriadd) praydbet preparsd byr methylatire) the
acetate ( The suspension was collected by filtration
and vvasheg:og’l'é%ﬂqﬁﬂflo acggag (700mL). The wet cake was suspended in DVF
(2.1 L), cooled to 15 wher eupon concentr at ed e hloric acid (210nL) was
added over 30mn at <25[err]. Ethyl acetate was added dropw se over
30mi ns. After a furtGeNHEOGHFECHS M] was i ntroduced
over 1 hr. The product was filter¢ : W|the {z acetate (1.4L)
foll owed by 2-propan-1-ol (700nl) L&na drigh in vacuo at 45 over ni ght
(791.5g, 89.5%of theory). NWVR - 2. [éFfr] (3H) d, J = 5.0Hz; 2.82 [err]
(2H) broad m 2.89 [err] (3H) s; 3.30 [gtr] (1H broad m 3.58 [err] (1H)
broad m 3.79 [err] (1H) broad m 3.98 [err] (1H) broad m 6.34 [err]

using conventional techniques.

Thus, for example, the compound of formula (I1) may be prepared by methylating
the compound of formula (VII) by reductive amination using aqueous
formaldehyde and sodium borohydride in a suitable solvent such as methanol or
using aqueous formaldehyde and formic acid at 100°C (Eschweiler-Clarke
conditions).

Alternatively, the reaction may be effected using a suitable methylating agent
such as a methy! halide, methyl tosylate or dimethylsulphate. The methylation
may 'conveniently be carried out in an inert organic solvent such as an amide,

. for example dimethylformamide, an ether, for example tetrahydrofuran, an
alcohol, for example methanol or industrial methylated spirits, or a nitrile, for
example acetonitrile, preferably in the presence of a base. Suitable bases
include, for example, alkali metal carbonates such as sodium carbonate, or
alkali metal hydrogen carbonates such as sodium or potassium hydrogen
carbonate. The methylation reaction is conveniently carried out at a
temperature of 25 to 100°C. -

The compound of formula (V) may be prepared by reactlon of the compound of
formula (VIil)
CH,NHSO,CH=C
)
H

with the compound of formula (1X)

D<OH |
HN
OH )



(ll-;) m 7.05 [err] (1H) q, J = 5.0Hz; 7.07 [err] (1H) d, J = 15.4Hz; 7.47
ferr] (1H d, J = 8.5Hz; 7.50 [err] (1H) d, J = 15.4Hz; 7.58 Jerr] (1H) d

of d, J = 8.5Hz, 1.3Hz; 7.62 [err] (1H) d, J = 2.6Hz; 8.22 BEPU\QE&‘ENT%Q

s; 10.7 [err] (1H) broad resonance; 11.68 [err] (1H) broad
(E)-N-Methyl -2-f3-(1, 2, 3, 6-tetrahvdrogl-net hyl - 4-pyri di nyl }- H i ndol -
vl ] et henesul phonami de A stirred m xture of Internediate 2 3 GB’g)FEB 1997

N—nethyIFthenesuIphonan1de (14. 849), palladlun1acetate (1.

tri-o-tolyl phosphine, (6.81g),.and trieth 27

hoat od at Uaing. BREraRiAten CORNENoES RS BRS AERVA 408, Ber 'Fé?@ﬁ%nm@t he_
resi due wagmpduntis of %Lﬂé‘@ml))‘rorﬁ\&bmpoimerdf)‘omaa(wad\do(mpvm se to the
filtrate which was then cooled to 5 and aged for 30m ns. The suspensi on was

filtered, Ateniatively, tthe vedrpourick 30 fopmualad(1h umay el pyepaned1 by exoridensinpha danp
cake was EJ;H]E;BL,ﬁQ o\f"f&lﬂ'uﬂyt% acetate (120nL) for

O

LSO,CH,=CH, . 0

wherein L is a suitable leaving group, with methylamine. Suitable leaving
groups include, for example, halogen atoms such as chlorine and aryloxy
groups such as phenoxy.

The condensation process may be effected in a suitable reaction medium such
as an amide e.g. dimethylformamide, an ether e.g. tetrahydrofuran, a nitrile e.g.
acetonitrile, a haloalkane e.g. dichloromethane, or mixtures thereof, optionally in
the presence of an organic base such as pyridine or triethylamine or an
inorganic base such as calcium carbonate or sodium bicarbonate. Conveniently
the reaction is effected at a temperature of -70 to 150°C.

Compounds of formula (X) 'may be .prepared by reaction of a compound of
formula (lil) wherein R1 and R2 together form a double bond with a compound
of formula (XI) ' '

CHp = CHSO2Y  (XI)

wherein Y is a leaving group L as deﬁnea above or a group susceptible to
replacement by a leaving group L, for example a hydroxy group, using
appropriate conditions as described above for the preparation of the compound
of formula (1I) from compounds of formula (lil) and (IV).

Thus, for example, a compound of formula (X) may be prepared by reaction of a
compound of formula (lll) wherein R1 and R2 together form a double bond with
a compound of formula (XI) wherein Y is a hydroxy group, followed by reaction
with a halogenating agent such as PCls or-SOCly using conventional
techniques.

Alternatively, the compound of formula (lI) may be prepared by dehydrating the
compound of formula (XIi)




REPLACEMENT SHEET 13 She—filtered
dnd the residue washed with ethyl acetate (30nL). The produ REREACEME&T SHEE]'
vacuo at 55[err] for 18hr (27.52g, 85% of theory). NVR - 2.
2.55 [err] m 2.56 [err] d, J = 4.8Hz; 2.60 [err] m (7H +
3.08 [err] (2H m 6.28 [err] (1H) m76 98 [err] (1H) g, 3 O&ﬂﬁéﬂﬁw
[err] (1H) d, J = 15.7Hz; 7.43 [err] (1H) d, J = 8.4Hz; 7.
J =1.9Hz; 7.50 [err] (1H) d, J = 15.7Hz; 7.53 [err] (1H)
4Hz, 1.6Hz; 8.16 [err] (1H) broad s; 11.39° [err]ﬂé H) br oad—s: BPeanpl-e
(E)-N-Methyl -2-[3-(1, 2. 3. 6-t@yrahvdro-1 - ridinvl)-1
i ndol -5-yl] ethenesul phonani te

CH,NHSO,CH,CH

xin

in the bresence of an acid or a base.

The compound of formula (XII) may be prepared by reaction of the compound of
formula (XIII)

AL

| (XHn

with the compound of formula (XIV)
| CH3SOoNHCH3  (XIV)
in the presence of a strong base such as n-butyl lithium.

The compound of formula (X!iI) may be prepared by reaction of a compound of
formula (I1) wherein R1 and R2 together form a double bond with the compound
of formula (XV)

HCON(CHa)y  (XV)
in the presence of an alkyl lithium reagent.

Alternatively the compound of formula (Il) may be prepared by reacting the
compound of formula (VIIl) with the compound of formula (Vi) using'appropriate
conditions as described above for the preparation of compounds of formula (Ill)
from compounds of formula (V) and (V).

Alternatively the compound of formula (i) may be prepared by dehydrating the
compound of formula (XVI)




A nixture of N net hyl et henesul phonam de (115g), I|nternediat e
pal | adi um acetate (3.85g), tri-o-tolyl phosphine (77.5g), tri néMENT SHEET

nitrogen for 2h. The suspension was cooled to 200, filtered ahe FEB 4997

(240mL) and celite (100g) in DWVF (1.25L) was heated between LO - 110 under
cake washed with DVF (500m.). The conm® ned washings and filt a e wer e

stirred with water (125nL) and cycl ohexane (1.5L). The phase$ e
separated and the DMF | ayer re-extracted with cyclohexane (1}jx 1.5L, 1 X

0.75L). The DWF solution was treated with triethyl e (125nm) . Water
(1.0L) was added at [err]35[err] over 20m n. F@e on was cooled to
5(err] over 30mn andw éor 1.5h. The soli vab filfjered off, washed
With DVE/vater (2:1) (2% BBOMFT ohkawes, b 5m) and dried in
vacuo at 50 for 18h to afford a yellfow pd .
NVR - 2.33 [err] (3H) s; 2.5 [err] m ] broad s, 2.61 [err] m (7H
+ DMBO - d[err]); 3.10 [err] (2H m 6.30[ r] (1H) 7.08 (1H) broad
resonance, 7.04 [err] (1H) d, J = 15.7Hz; 7Hi4 [err]()&i)H) d J = 8 4Hz;
7.46 [err}P 1H) s, . 7.47 [err] 1H) d,, J = 15. 7Hz; 7.54 err] (1H) d of d, J
= 8. 4Hz, fPrep@Emple 1r8trr%prqse(npﬁ)ofrﬁrba@d§r all:asre guch @5 petassiud hydrexigap| e K

The compound of formula (XVI) may be prepared by reaction of the compound
of formula (VIII) with the compound of formula (VI) using appropriate conditions
as described above for the preparation of compounds of formula (ill) wherein R
is a hydroxy group and R? is hydrogen from compounds of formula (V) and (VI).

69% of theory).

Where it is desired to isolate compound (I) as a physiologically acceptable salt,
this may be formed by conventional 'methods, for example by treatment with an
appropriate acid in a suitable solvent. Solvates of compound () may
conveniently be - prepared by crystallisation or recrystallisation from an
appropriate solvent.

The invention is further illustrated by the following non-limiting examples. All
temperatures are in °C. IMS means industrial methylated spirit. DMF means N-
N-dimethyiformamide.

Intermediate 1

5-Bromo-3-(1.2. 3,6-tetrahydro-1-methyl-4-pyridinyl)-1H- rndol
Process A _
A mixture of 5-bromoindole (1kg), 1-methyl-4-piperidone (692mL) and potassium
hydroxide (30.6g) in IMS (6.0L) was heated under reflux under nitrogen for 18hr.
The suspension was cooled to 5-10°, aged for 15min and filtered. The filter
cake was washed with methanol (300mL) followed by water (800mL) then dried
in_vacuo at 50°. The product was obtained as a white solid (1.40kg, 94% of -
theory).

NMR:- 2.31 § (3H) s; 2.54 § (2H+DMSO-ds) m; 2.61 5 (2H) m; 3.08 6 (2H) m;
6.12 8 (1H) m; 7.27 & (1H) d of d, J = 8.5Hz, 1.9Hz; 7.40 & (1H) d, J = 8.5Hz;
7.506 (1H) s; 7.98 8 (1H) d, J = 1.9Hz; 11.4 5 (1H) broad s.

Process B
A mixture of 5-bromoindole (5.0g), 4-dihydroxy-1-methylpiperidine hydrochloride
(5.72g) and potassium hydroxide (2.28g) in 1-propanol (45mL) was heated




(E)‘-I\I-NEthyI-Z-[S-(l.Z.B. 6-tetrahydro-1 -nethyl-4-pyridinyl)-1

H-indol -5-yl] ethenesul phonam de A solution of Internediate 1
N- net hyl et henesul phonanmi de (46g) in DMF (300nL) and 5N hydroch
(70m.) was added over 0.75h to a stirred mxture of tri-o-tol)

(31.39g), palladiumacetate (1.54g9), celite (40g) and triethylf

in DMF (200nL) at 100[err] under nitro%en. The
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14 reaction was stirred for a further 4h at 100, cool ed to aksient

tenperature, filtered and the filter cake washed with DVF (2 x 100ni). The
conbi ned e teflurishder! hitrdigenRiresist | The dsuwdpensivr was( 20oldd &n@mbient

cycl ohexane $6

tem e?éiﬂ%é and filtered. The filter cake was washed with 1-propanol (2 x 5mL)
followed by water (2 x 10mL) then dried in vacuo at 50° overnight. The product
was obtained as a white solid (5.7g, 76% of theory).

NMR:- 2.325 (3H) s; 2.545 (2H+DMSO-ds) m; 2.61 § (2H) m; 3.085 (2H) m; 6.11
& (1H) m; 7.27 & (1H) d of d, J = 8.5Hz, 1.9Hz; 7.405 (1H) d, J = 8.5Hz; 7.49 5
(1H) s; 7.96 8 (1H) d, J = 1.9Hz; 11.4 5 (1H) broad s.

Intermediate 2

5-Bromo-3-{4-hydroxy-1-methyl-4-piperidinyl)-1H-indole

A mixture of 5-bromoindole (490g), 1-methyl-4-piperidone (339mL) and
potassium hydroxide (15g) in IMS (3L) was stirred under nitrogen at room
temperature for 24hrs. The mixture was cooled to 7° and filtered. The filter
cake was washed with ethanol (300mL) followed by water (800mL) to give an
off-white powder which was dried in_vacuo at 50° for 24hr (563.8g, 73% of
theory).

NMR:- 1.89 5 (2H) m; 2.03 § (2H) m; 2.24 § (3H) S; 2.55 & (obscured by DMSO-
ds) m; 4708 (1H) s; 7.19 3 (1H) dofd, J=87Hz 20Hz 724 5 (1H) d, J =
'2.3Hz; 7.355 (1H) d, J = 8.7Hz; 7.98 § (1H) d, J = 2.0HZ; 11.08 & (1H) broad s.

Intermediate 3
(E)-N-Methyl-2-(1H-indol-5-vl)ethenesulphonamide.

A mixture of N-methylethenesulphonamide (45g), S-bromoindole (60g),
palladium acetate (0.9g), tri-o-tolylphosphine (18.6g) and triethylamine (S0mL)
in isopropanol (300mL) was heated at 85° under nitrogen for 18h. The reaction
mixture was cooled to ambient temperature, filtered and the filter cake washed
with isopropanol (30mL). The combined washings and filtrate were
concentrated in vacuo to give a yellow-brown solid (160g). This material was
purified by column chromatography on silica gel. Eluting initially with ethyl
acetate/cyclohexane (1:1) followed by ethyl acetate provided the product (26.4g,
36% of theory) as a yellow powder.

NMR:- 2.55 5 (3H) d, J = 4.9Hz; 6.51 5 (1H) m; 6.97 & (1H) d, J = 15.5Hz; 7.00 3
(1H) m; 7.43 8 (1H) d, J = 15.5Hz; 7.42 5 (1H) d, J = 2.8Hz; 7.45 5 (1H) d, J =
8.6Hz: 7.49 8 (1H)d of d, J = 8.6, 1.5Hz; 7.90 & (1H) s; 11.35 5 (1H) broad s.




The phases were separated and the DVF | ayer re-extracted pg yCHohRexene
{1 x 600nL, 1 x 300nL). The DMF solution was treated w thjik ‘
(48nmL). Water (400nL) was added at [err]35[err]. over 15m
cooled to 5 and aged for 1h. The solid was filtered off, hfq ?@9

DMF/ water (2:1) (2 x 100nL) and driedqpn vacua at 50 over |h ’(Wd
yel | ow powder (76.9g, 68% of theory). NVR - 2.32 [err] (3H :
m 2.56 [err] d (J = 4.8Hz), 2.60 [err] m(7H + DI\/BO- d[err]) 3 09~[err]
(2H m 6.28 [err] (1H) m 6.98 [err] (1H) q, J = 4.8Hz; 7. 03 Terr] (1A
J = 15.7Hz; 7.43 [err] (1 H d, J = 8.4Hz; 45[err] (lH) S; 7.47 [err]

(1 H d, jte"‘]‘gg%;&'; 7.53 [err] (1H) d of d, J 8. 4Hz, 1.6Hz; 8.17 [err]

(1H) br oa err (1H) broad S. Exarrple 8

(E) - N- Met (ig)-NoMpthyi-R-[3- XY £ ‘ 4 )-1 Hindol-5-yll
et henesul phaiankedtiphofaniids © of N- et hyI et henesul phonam de (43.089),

| nt er medi adi um acetate (1.45g), tri-o-tolyl phosphine

et S AR 3 S B, gl

lerr] ! 11649)And Betassham ycipxide (0.7g) in IMS (20mL) was
stirred at ambient temperature for 22hr. The reaction mixture was concentrated
and the residue purified by column chromatography on silica gel. Eluting with
dichloromethane/ethanol/ammonia (25:10:1) gave an oil which solidified on
standing to a brown solid. Trituration with ether provided the product as a white
powder (1.85g, 64% of theory).

NMR:- 1.94 5 (2H) m; 210 & (2H) m; 2.24 § (3H) s; 2.46 § (2H) m; 2.55 &
(2H+DMSO-ds) m; 4.69 & (1H) broad s; 6.93 § (1H) d, J=15.4Hz; 7.00 & (1H)
broad s; 7.25 & (1H) d, J=1.7Hz, 7.42 § (1H) d, J=8.5Hz; 7.45 & (1H) d,
J=15.4Hz; 7.49 5 (1H) d of d, J=8.5,1.7Hz; 11.12 & (1H) broad s.

the suspensTgn

-

Example 1

E)-N-Methyl-2-[3-(1,2 3 6-tetrahydro-1-methyl-4-pyridinyi)-1H-indol-5-
.yllethenesulphonamide . o '

A mixture of N-methylethenesulphonamide (460g), Intermediate 1 (1kg),
palladium acetate (15.4g), tri-o-tolylphosphine (315g), triethylamine (960mL)
and celite (400g) in DMF (5L) was heated between 100-108° under nitrogen for
2%shr. The suspension was cooled to 5°, filtered and the filter cake washed with
DMF (2L). A portion (3.7L). of the filtrate was stirred with water (250mL) and
cyclohexane (3.0L) for 10min. The phases were separated and the DMF layer
re-extracted with cyclohexane (1x3.0L, 1x1.5L). The DMF solution was heated
to 90° and water (2L) added over 40min. The mixture was cooled to 10° over
3hr and then aged at 5° for 14hr. The solid obtained was filtered off, washed
with cold (10°) DMF/water (2:1) (2x500mL.) and dried in vacuo at 50° for 18hr to
afford a yellow powder (323.2g, 60% of theory).

NMR:-2.33 6 (3H) s; 2.55 8 m; 2.57 § broad s; 2.60 § m (7H + DMSO-ds); 3.10 &
(2H) m; 6.30 & (1H) m; 7.00 & (1H) broad resonanée; 7.058 (1H) d, J = 15.7Hz;
7.456 (1H) d, J = 8.4Hz; 7.47 & (1H) broad s; 7.51 5 (1H) d, J = 15.7Hz 7.54 &
(1H) d of d, J = 8.4Hz, 1.6Hz; 8.17 § (1H) broad s; 11.38 5 (1H) broad s.




DMVF (200nmL). The conbi ned washings and filtrate were sti rrezlR ACEMENI SHEET
(50m.) and cycl ohexane (600nL). The phases were separated apdjthe DVF | ayer
re-extracted with cyclohexane (1 x 600nL, 1 x 300nL). The DMF| s¢l{utFRB 1997
treated with triethylamne (45nL). Water (400nmL) was added pt{[err] 35 over
15m n, the suspension cooled to 5[err]1 over 1.5h and aged fpr IR, TNe SO
was filtered off, washed with DVMF/water (2:1) (2 x 100nmL) fpllowed by water
(50nm.) and dried in vacuo at 50 for 18h to afford a yell ow powder (76.7g,
67% of t h@xample/@VR - 2. 33 [err] (3H) s; 2.55 [err] m 2.57 [err] s, 2.62

2 1 m 7.0
o] T IR i bt et L il it 1)1 (1,
-8MM s;7488(1H)d J = 15.7 Hz; 755[err]

(1H) d. J £ fidle & N- r{lgfh'y}etﬁén'e—gulBﬁBﬁgm?de 1(]4€bé)erlrn]lerﬂed_gt P afi1 ksg)

palladium acetate (15.4g), tri-o-tolylphosphine (315g), triethylamine (960mL)
and celite (400g) in DMF (5L) was heated between 100-108° under nitrogen for
2'shr. The suspension was cooled to 5°, filtered and the filter cake washed with
DMF (2L). Water (2.5L) was added dropwise to a cold (4°) portion (3.7L) of the
filtrate. The suspension was cooled to 5°, aged for 45min and filtered. The filter
cake was washed with cold DMF/water (7:5) (1L) followed by cold IMS (1L).
The residue was slurried with ethyl acetate (2.76L.) at room temperature for 1hr
then filtered. The filter cake was washed with ethyl acetate (500mL) and the
collected solid dried overnight in vacuo at 45° (394.6g, 69.3% of theory).

NMR:-2.32 6 (3H) s; 2.55 6 m; 2.56 5 d (J = 4.8Hz); 2.60 § m (7H + DMSO-ds);
3.093 (2H) m; 6298 (1H) m; 6.99 6 (1H) q, J = 4.8Hz; 7.04 § (1H) d, J =
15.7Hz; 7.44 8 (1H) d, J = 8.4Hz; 7.46 5 (1H) broad s; 7.51 & (1H) d, J = 15.7Hz;
7.545 (1H)d of d, J = 8.4Hz, 1.6Hz; 8.17 & (1H) broad s; 11.38 5 (1H) broad s.

Example 3
(E)-N-Methyl-2-[3-(1.2 3 6-tetrahydro-1-methyl-4-pyridinyl)-1H-indol-5-
yllethenesulphonamide
A mixture of N-methylethenesulphonamide (15.74g), Intermediate 1 (30.02g),
palladium acetate (2.08g), tri-o-tolylphosphine (7.21g) and ftriethylamine
(28.7mL) in DMF (90mL) was heated to 110-115° for 4hr. The mixture was
filtered, whilst still hot, through hyflo. The filtrate was cooled to 0-5° and ice
cold water (300ml) added over 30mins. The mixture was stirred at 0-5° for 1%hr
~ then aged at 5° overnight. The resulting solid was collected by filtration washed
with water (30mL) and sucked dry for 20min. The yellow solid was slurried with
ethyl acetate (120mL) at room temperature for 3hr. The product was filtered off;
washed with ethyl acetate (30mL) and dried in_vacuo at 55° overnight (28.06g,
82% of theory).

NMR:-2.31 6 (3H) s; 2.55 3 m; 2.56 5 d (J = 4.8Hz); 2.60 § m (7H + DMSO-ds);
3.08 5 (2H) m; 6.28 & (1H) m; 6.98 6 (1H) q, J = 4.8Hz; 7.03 &6 (1H) d, J =
15.7Hz; 7.43 8 (1H) d, J=8.4Hz 7.456 (1H) d, J = 1.9Hz, 7495 (1H) d, J =
15.7Hz; 7.52 6 (1H) d of d, J = 8.4Hz, 1.6Hz; 8.16 5 (1H) broad s; 11.38 § (1H)
broad s.




15  Exanple 9 (E)-N-Methyl-2-[3-(1

; 2, 3. 6-tetrahvdro-1-net hyl -4-pyridinyl)-1 Hindol -5- yI]etiﬂEr?é.A ME(Aﬁ'a
A mxture of Internediate 3 (3.93g), 1-nethyl-4-piperidong (3 4?5) a..USHEET

pot assi um hydroxi de (1.41g) in IM5 (35nL) was heated undei ef’ eé h
" The suspension was cool ed to anbient §gnperature and filtere #hF 619

cake was washed with IM5 (5nL) followed by water (10nmi) apd -+~NS~LRM\
again, then dried in vacuo. The crude product was trituraled with water
(30nL), filtered, the filter cake washed with water (10nL) anddriee ..
vacuo at 50[err] to provide a pale yellow solid (2.30g, 42% of theory)

NVR - 2.35 [er (3H) s; 2.57 [err] (2H + DVBO-d[ er 2. 60 3
s; 2.64 [E@_fpgiézﬁ) m 3‘112 (2H m 6.32 8 (1H) m[ 7r]0)717i‘neré]| 1I[—I;ar(rj], S D
. é nyl e

, ' sulphonamide. (1H) s.
A mixture of N-methylethenesulphonamlde (320g), Intermediate 1 (700g),
palladium acetate (10.5g), tri-o-tolyiphosphine (140g), triethylamine (670mL)
and celite (280g) in DMF (3.5L) was heated at 85° for 4hr. The mixture was
filtered, whilst hot, and the filter cake washed with DMF (700mL). The filtrate
was cooled to 15-20° and water (8.4L) added dropwise. The mixture was aged
at 8°, filtered, the product washed with water (2.1L) then dried in_vacuo
overnight at 40°. The crude product was slurried in ethyl acetate (2.8L) at 21°C
for 3hr. The suspension was collected by filtration and washed with ethyl
acetate (700mL). The wet cake was suspended in DMF (2.1L), cooled to 16°
whereupon concentrated hydrochloric acid (210mL) was added over 30min at
<25°. Ethyl acetate (1.4L) was added dropwise over 30mins. After a further
30mins more ethyl acetate (5.6L) was introduced over 1hr. The product was
filtered off, washed with ethyl acetate (1.4L) followed by 2-propan-1-ol (700mL)
and dried in vacuo at 45° overnight (791 59 89.5% of theory).

NMR:- 2.55 § (3H) d, J = 5.0Hz; 2.82 & (2H) broad m; 2.89 & (3H) s; 3.30 & (1H)
broad m; 3.58 & (1H) broad m; 3.79 5 (1H) broad m; 3.98 & (1H) broad m; 6.34 5
(1H) m; 7.05 5 (1H) q, J = 5.0Hz; 7.07 & (1H) d, J = 15.4Hz; 7.47 & (1H) d, d =
8.5Hz; 7.50 & (1H) d, J = 15.4Hz; 7.58 § (1H) d of d, J = 8.5Hz, 1.3Hz; 7.62 5
(1H) d, J = 2.6Hz; 8.22 § (1H) broad s; 10.7 & (1H) broad resonance; 11.68 &
(1H) broad s.

=g. 4 T.6Hz; 8. 20.[err]

Example 5

(E)-N-Methyl-2-[3-(1,2,3.6-tetrahydro-1 -methvl-4-gyg_cj|nvl)-1 H-indol-5-
yllethenesulphonamide .
A stirred mixture of Intermediate 2 (30.08g), N-methylethenesulphonamide
-(14.84q), palladium acetate (1.97g), tri-o-tolylphosphine (6.81g) and
triethylamine (27mL) in DMF (90mL) was heated at 110-115° for 4hr. The hot
(90°) mixture was filtered and the residue washed with DMF (30mL). Water
(300mL) was added dropwise to the filtrate which was then cooled to 5° and
aged for 30mins. The suspension was filtered, washed with water (3x30mL) and
sucked dry for 1%hr. The damp cake was slurried with ethyl acetate (120mL) for




Exanple 10 (E)-N-Methyl -2-[3-(1, 2,3, 6-tetrahydro-1 -mnet hyl -4
H i ndol -5-vl | et hene- sul phonam de A m xture of Internedi ate
pot assi um hydroxide (90nmg) in IMS (1 5nl) was heated under i
The sol ution was cool ed to anbient tenperature and the resul

precipitate filtered off. The resi dud3was washed with water |(

followed by IMS (2x2nl) and dried in vacuo to give a yell ow
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17% of theory). NVR - 2.35 [err] (3H) s; 2 57 [err] (2H+DVESO-df-er+]-) -t
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THz; 7.57 [err]
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3.08 § (2H) m; 6.28 6 (1H) m; 6.98 6 (1H) q, J = 4.8Hz, 7.03 3 (1H) d, J =
15.7Hz; 7.43 6 (1H) d, J = 8.4Hz; 7.45 5 (1H)d, J = 1.SHz; 7.50 5 (1H) d, J =
16.7Hz; 7.53 6 (1H) d of d, J = 8.4Hz, 1.6Hz;_ 8.16 § (1H) broad s; 11.38 § (1H)
broad s. :

Example 6
E)-N-Methyl-2-[3-(1,2,3 6-tetrahydro-1-methyl-4-pyridinyl}-1H-indol-5-y]

ethenesulphonamide

A mixture of N-methylethenesulphonamide (115g), Intermediate 1 (250g),
palladium acetate (3.85g), tri-o-tolylphosphine (77.5g), triethylamine (240mL.)
and celite (100g) in DMF (1.25L) was heated between 100-110° under nitrogen
for 2h. The suspension was cooled to 20°, filtered and the filter cake washed
with DMF (500mL). The combined washings and filtrate were stirred with water
(125mL) and cyclohexane (1.5L). The phases were separated and the DMF
layer re-extracted with cyclohexane (1 x 1.5L, 1 x 0.75L). The DMF solution was
treated with triethylamine (125mL). Water (1.0L) was added at <35° over 20min.
The suspension was cooled to 5° ovér_aomin and aged for 1.5h. The solid was
filtered off, washed with DMF/water (2:1) (2 x 250mL) followed by water (125mL)
and dried in vacuo at 50° for 18h to afford a yellow powder (194.3g, 69%. of
theory). :

NMR:- 2.33 6 (3H) s; 2.58 m, 2.56 § broad s, 2.61 8 m (7H + DMSO - dg); 3.10 &
(2H) m; 6.30 § (1H) m; 7.08 (1H) broad resonance, 7.04 § (1H) d, J = 15.7Hz;

- 7.44 8 (1H) d, J = 8.4Hz; 7.46 § (1H) s, 7.47 8 (1H) d, J = 15.7Hz; 7.54 5 (1H) d

of d, J = 8.4Hz, 1.6Hz; 8.18 5 (1H) broad s; 11.4 & (1H) broad s.

Example 7
(E)-N-Methy|-2-{3-(1,2,3 6-tetrahydro-1-methyl-4-pyridinyl}-1H-indol-5-vi]

ethenesulphonamide |
A solution of Intermediate 1 (100g) and N-methylethenesulphonamide (46g) in

DMF (300mL) and SN hydrochloric acid (70mL) was added over 0.75h to a
stirred mixture of tri-o-tolylphosphine (31.3g), palladium acetate (1.54g), celite

(40g) and triethylamine (144mL) in DMF (200mL}) at 100° under nitrogen. The



A mixture of (E)-N-nethyl-2-[3-(1,2, 3, 6-tetrahydro-1
-methyl -4-pyridinyl)-1 H indol-5-yl]ethenesul phonam de (} ) @ME

pal | adi um oxi de on charcoal (.10kg, 50% wet paste, added as LWCA ca‘gEg(%HEEtI
DMF (50L), water (20L) and 2N

16 hydrochloric acid (1 5L) was hyd{ genated at at nospherji cl ﬁrEEBu?QS?ox e
18. 5hr. The catal yst was renoved by fiTtration. The filtgr Icake was washed
with water (20L). The filtrate was concentrated in vacuo {to approxi nately
30L and cooled to 20[err]. Ethyl acetate (70L) was added -over  1lhr. and the.:
resul ti ngrematiprneaostirred for a further 4h at 100°, cooled to ambient temperature,

filtered and the filter cake washed with DMF (2 x 100mL). The combined
washings and filtrate were stirred with water (50mL) and cyclohexane (600mL).
The phases were separated and the DMF layer re-extracted with cyclohexane (1
x 600mL, 1 x 300mL). The DMF solution was treated with triethylamine (48mL.).
Water (400mL) was added at <35° over 15min, the suspension cooled to §° and
aged for 1th. The solid was filtered off, washed with DMF/water (2:1) (2 x
100mL) and dried in vacuo at 50° overnight to afford a yellow powder (76.9g,
68% of theory).

NMR:-2.32 8 (3H) s; 2.55 86 m, 2.56 § d (J = 4.8Hz), 2.60 § m (7H + DMSO - ds),
3.0985 (2H) m; 6.28 § (1H) m; 6.98 5 (1H) q, J = 4.8Hz, 7.03 8 (1H) d, J =
15.7Hz; 7.43 5 (1H) d, J = 8.4Hz; 7.45 5 (1H) s; 7.47 & (1H) d, J = 15.7Hz; 7.53
(1H) d of d, J = 8.4Hz, 1.6Hz; 8.17 & (1H) broad s; 11.4 5 (1H) broad s.

Example 8
{E)-N-Methyl-2-[3-(1.2,3.6-tetrahydro-1-methyl-4-pyridinyl)-1H-indol-5-yl]
ethenesulphonamide

A mixture of N-methylethenesulphonamide (43.08g), Intermediate 2 (100g),
palladium acetate (1.45g), tri-o-tolylphosphihe (29.59), triethylamine (90mL) and
celite (40g) in DMF (500mL) was heated between 100-110° under nitrogen for
4h. The suspension was cooled to 20°, filtered and the filter cake washed with
DMF (200mL). The combined washings and filtrate were stirred with water
(50mL) and cyclohexane (600mL). The phases were separated and the DMF
layer re-extracted with cyclohexane (1 x 600mL, 1 x 300mL). The DMF solution
was freated with triethylamine (45mL). Water (400mL) was added at <35° over
15min, the suspension cooled to 5° over 1.5h and aged for 1h. The solid was
filtered off, washed with DMF/water (2:1) (2 x 100mL) followed by water (50mL})
and dried in vacuo at 50° for 18h to afford a yellow powder (76.7g, 67% of
theory). -

NMR:- 2335 (3H) s; 2556 m, 257 6 s, 262 8 m, (7H + DMSO - dg); 3.10 6
(2H) m; 6.30 & (1H) m; 7.0 & (1H) broad resonance, 7.05 6 (1H) d, J = 15.7; 7.44
8 (1H)d, J=8.4Hz 7.46 5 (1H) s; 7.48 5 (1H)d, J =156.7 Hz; 7.55 8 (1H) d, J =
8.4Hz; 8.18 6 (1H) broad s; 11.4 § (1H) broad s.



cooled to 5 and aged for 30m n.

washed wi
(9. 34kgqg,
recrystal
(1. 40kg,

2.78 6 (3H) s; 3.04 [err] m 3.11 [err] broad m (5H); 3.33

The product was collected by filtration,
th ethyl acetate (20L) and dried in vacuo at 40- 50oyetfight

lised fromhot water (6.0L) and obtained as white fcr

70% of th . NVR - 2.1 [etB] (4 2.64 6 (3H
of theory) [et®] (4H) m (31 er,r]J, 2’5%5’95?

81.6% of theory). A portion (2.0kg) of the solid V\ag%/ﬂ%ACEMENT SHEET

—

3.47 6 (2H m 7.02 [err] (2H) m 7.14 [err] (1H) broad s; {7.3%-ferr]

d, J = 8.

2Hz; 7.60 [err] (1H) broad s; 10.75 6 (1H) broad r-esonance 10.9

[err] (ll-}é broad_s. Exanpl e 12 N-Methyl-3-1 -nethyl-4-piperidinyl)-1-.

(500m) .
i n vacuo.

H- i ndol e- sul phonam de. hydrochl ori de A m xture of

(E)- Nm%‘t [E-NAvES HYA LAl ridingiL ] Miinyens-1 H- _

I ndol - 5-y y 0 o pal'l adi um oxi de
on char co# 0oR astg: 700g added as three charges) in DVMF (3L), water
(3L) and tha ol dr,0 d at_a eri. [ e
Danr. TheRsatite ﬁsa% ié?srmpﬁfezé daidle AmetbrammeeroReataen WATe:

potaskium trydeoxide (dmrt@)ninr IMS A 35mlipwasxtheated| ynddr teflui fori17hat i on

Tﬁé@(xlspension was cooled to ambient temperature and filtered. The filter cake-
was washed with IMS (5mL) followed by water (10mL) and IMS (5mL) again,
then dried in vacuo. The crude product was triturated with water (30mL),
filtered, the filter cake washed with water (10mL) and dried in vacuo at 50° to

| provide a pale yellow solid (2.30g, 42% of theory).

NMR:- 2.35 § (3H) s; 2.57 § (2H + DMSO-ds) m; 2.60 § (3H) s; 2.64 & (2H) m;
3.12(2H)m; 6.32 5 (1H) m; 7.07 & (1H) d, J = 15.7Hz; 7.47 § (1H) d, J = 8.4Hz;
7495 (1H) s; 7.53 8 (1H) d, J = 15.7Hz; 7.56 5 (1H) d of d, J = 8.4, 1.6Hz; 8.20
3 (1H) s.

Example 10 : _
(E)-N-Methyl-2-{3-(1 2,3,6—tetrahvdro- -methyl-4-pyridinyl}-1H-indol-5-yilethene-

ulghonamld

A mixture of Intermediate 4 (1.0g) and potassium hydroxide (90mg) in IMS:

(15mL) was heated under reflux for 20hr. The solution was cooled to ambient
temperature and the resulting yellow precipitate filtered off. The residue was
washed with water (3x5mL) followed by IMS (2x2mL) and dried in vacuo to give
a yellow powder (0.18g, 17% of theory).

NMR:- 2.35 § (3H) s; 2.57 & (2H+DMSO-d5) m; 2.59 & (3H) s; 2.64 5 (2H) m;
3.12 6 (2H) m; 6.22 § (1H) m; 7.02 & (1H) broad resonance; 7.07 & (1H) d,
J=15.7Hz; 7.47 & (1H) d, J=8.4Hz; 7.49 5 (1H) s; 7.50 6 (1H) d, J=15.7Hz, 7.57 &
(1H) d of d, J=8.4, 1.6Hz; 8.20 5 (1H) s. :

Example 11

N-Methyl-3-(1-methyl-4-piperidinyl)- 1H-mdole-5—ethanesulghonamlde,
hydrochioride

A mixture of (E)-N-methyl-2-[3-(1,2,3,6-tetrahydro-1-methyl-4-pyridinyl)- 1H-
indol-5-yljethenesulphonamide (10kg) and 10% palladium oxide on charcoal
(10kg, 50% wet paste, added as two charges) in DMF (50L), water (20L) and 2N




acetate (5L) was added over 10m ns and the mxture cooled to 5[err]. The

product was filtered off, washed with ethyl acetate (1L)
at 45[err] overnight (4539, 90. 1% of theory). Recrystallis ‘%JMNT]&TTE

water (1.36L) afforded white crystals (324. Og, 71. 2% of theary). NVR - Z.
[err] (4H m 2.64 [err] (3H) d, J 4.9Hz; 2.79 6 (3H) s; .Oﬂq[pgg]
3.11 [err] broad m (5H); 3.33 [err] m 3 47 [err] (3H] m Pg?r]
(2H m 7.14 6 (1H) broad s; 731[err1]%_21H) d J = 8.2Hz;!

broad s; 10.65 [err] (1H) br oad resonance; 9 [err] (1H). broad S.
17

hydrochioric acid (15L.) was hydrogenated at atmosphenc pressure over 18 5hr

The catalyst was removed by filtration. The filter cake was washed with water
(20L). The filtrate was concentrated in vacuo to approximately 30L and cooled
to 20°. Ethyl acetate (70L) was added over 1hr and the resulting suspension
cooled to 5° and aged for 30min. The product was collected by filtration,
washed with ethyl acetate (20L) and dried in_vacuc at 40-50° overnight (S.34kg,
81.6% of theory). A portion (2.0kg) of the solid was recrystallised from hot water
(6.0L) and obtained as white crystals (1.40kg, 70% of theory).

NMR:-2.18 (4H) m; 264 6 (3H) d, J = 4.9Hz 278 § (3H) s; 3.04 5 m; 3.11 &
broad m, (5H); 3.33 & (2H) m; 3.47 & (2H) m; 7.02 § (2H) m; 7.14 & (1H) broad s;
7.31 8 (1H) d, J = 8.2Hz; 7.60 § (1H) broad s; 10.75 & (1H) broad resonance;
10.9 5 (1H) broad s.

Example 12

N-Methyl-3-(1 -me@M—gigeridinyn-‘l H-indole-5-ethanesulphonamide.
hydrochloride

A mixture of (E)- N-methyl-2-[3-(1 2,3,6- tetrahydro-1 -methyl-4-pyridinyl)-1H-
indol-5-ylJethenesulphonamide hydrochloride (500g) and 10% palladium oxide
on charcoal (60% wet paste, 700g added as three charges) in DMF (3L), water
(3L) and methanol (1.5L) was hydrogenated at atmospheric pressure over 24hr.
The suspension was filtered and the filter cake washed with water (500mL).
The filtrate was concentrated to approximately 2L by distillation in vacuo. Ethyl
acetate (5L) was added over 10mins and the mixture cooled to 5°. The product
was filtered off, washed with ethyl acetate (1L) and dried in_vacuo at 45°
overnight (453g, 90.1% of theory). Recrystallisation from hot water (1.36L)
afforded white crystals (324.0g, 71.2% of theory).

- NMR:-2.1 8 (4H) m; 2.64 5 (3H) d, J = 49Hz; 2795 (3H) s; 3.04 6 m; 3.11 8
broad m, (5H); 3.33 & (2H) m; 3.47 § (2H) m; 7.02 & (2H) m; 7.14 & (1H) broad s;
7.31 8 (1H) d, J = B.2Hz; 7.60 & (1H) broad s; 10.65 & (1H) broad resonance;
10.9 8 (1H) broad s.




Exanpl e 13 N Met hyl - 3- (1- met hyl - 4- pi peri di nyl ) - 1 REPLACEMENT SHEET
H i ndol e- 5- et hanesul phonami de. hydrochl oride A solution of

(BE)-N-methyl -2-[3-(1, 2,3, 6-tetrahydro-1-net hyl -4-pyridinyl)-[1

i ndol - 5-yl ] et henesul phonamide (25g) in water (244.5nl)] [co tafﬁiﬂng’g?
met hanesul phonic acid (5.5nm) was hyd 7ogenat ed at at nosphdrile—pressure ovdr
10% pal | adi um oxi de on char coal (25g 50% wet paste, added as two charges).
After 18hr, hydrogen uptake ceased and the catal yst was renoved by
filtration. The filtrate was evaporated in vacuo to approxi mtely 50nL and
concent r @egndlgdr3dchl oric acid (1om_) added. Evaporation was continued and
nost of the. wate b A (3x100m) .

: S e : . F tered, and
t he resi @@Mw t h dii sopr opyl et her (2x100n1_) The pal e yellow solid

(Régr 52 ; a?ﬁy‘gg[utfotﬁeow ) (E‘?ﬁl HE{ %%(’1?5,(‘%69&{5@@0@1 rﬁ%bylz-mbtyndmyl 1H-
(13. 2g, Sewlﬁ-ﬂ]ﬁml-l?mamldel 8bg) (im) wrate_r 642p4r5mL) 3H;orz¢alrung:
?érmr_l]z; (g é&hlyﬁ%ﬁ)c gcid 5%[P{vé]sl'gd driate@dtlathio’ Fleﬂb éé@ure%vég[
(1H) d, J Mé’é‘ﬁ?“ 06‘61% ép'%)na(q%l (355 @0% WﬁSP@SE%rﬁf;f peherass). | ©
r esonanceAftdrO18hr| @lydtogen uptake ceased and the catalyst was removed by filtration.
The filtrate was evaporated in vacuo to approximately 50mL and concentrated
hydrochloric acid (10mL) added. Evaporation was continued and most of the
water removed by azeotropic distillation with IMS (3x100mL). The resulting
suspension (~100mL) was aged at 5° for 1.5hr, filtered, and the residue washed
with diisopropylether (2x100mL). The pale yellow solid {(18.5g, 66% of theory)
was dried in vacuo at 55° for 20h. Recrystallisation of a portion (15g) from

water gave off-white crystals (13.2g, 88% of theory).

NMR:-2.13 (4H) m; 2.645 (3H) d, J =4.9HZ; 2.795 (3H) s, 3.04 3 m; 3.11 6 -
broad m, (5H); 3.33 & (2H) m; 3.47 & (2H) m; 7.0 (2H) m; 7.13 (1H) broad s; 7.31
8 (1H) d, J = 8.2Hz; 7.60 & (1H) broad s; 10. 6 5 (1H) broad resonance; 10.9 3
(1H) broad s.

Example 14
N-MethyI-3-(1-methyl-4-piperidinyl)- 1H indole-5-ethanesulphonamide,

hydrochloride
A mixture of (E)-N-methyl-2-[3- (1 2,3,6-tetrahydro-1-methyl-4-pyridinyl)-1H-

indol-5-yl]-ethenesulphonamide (10kg) and 10% palladium oxide on charcoal
(10kg, 50% wet paste, added as two charges) in DMF (50L), water (35L) and 2N
hydrochloric acid (15.75L) was hydrogenated at atmospheric pressure over
20.5h. The catalyst was removed by filtration. The filter cake was washed with
water (40L). The filtrate was concentrated jn_vacuo to approximately 30L and .
cooled to 18°. Ethyl acetate (70L) was added over 1h and the resulting
suspension cooled to 5° and aged for 1h. The product was collected by
filtration, washed with ethy! acetate (20L) and dried jn vacuo at 40-50° overnight
(8.87kg, 79.0% of theory). A portion (0.2kg) of the solid was recrystallised from -
hot IMS/water (4:1) (1L) and obtained as fine, off-white crystals (0.143kg),
71.7% of theory).




(1H) broad s. Exanple 14
N- Met hyl - 3- (1- et hyl - 4- pi peri di nyl)-1Hi ndol e- 5- et hanesul ph
hydrochl oride A mxture of (E)-N-nethyl-2-[3-(1, 2,3, 6-tetrfh m—
-met hyl -4-pyridinyl)-1 H indol-5-yl]-ethenesul phonam de ( 10kig) ﬁﬂ?ﬁi@w
pal | adi um oxi de on charcoal (10kg, 5Q% wet paste, added as E a n
DVF (50L), water (35L) and 2N hydrochloric acid (15.75L)

at atnospheric pressure over 20.5h. The catal yst was renov by fiItration.‘
The filter cake was washed with water (40L). ' trte
i n vacuo NMRapdi1 &((W@[?%@(@ﬂhdcéﬁégﬁ%ziggéh Es A0 MG (70L)
‘Q’aSTﬁdde‘brééérm 1(5Fi)a3<$3t81 {muta]wlnts (2lt=|;:ner?soqnmnql7em3t(mﬂ5 bjecmd 8RB 1f ?rzoi)
e pr C iltrati e
s o S ecth T BB 8Bl nngni S oW (T BEshgt bk 199RS, (70
(0. 2kg) ddrotlds. solid was recrystallised fromhot | MS/water (4:1) (1L) and
obtained as fine, off-white crystals (0.143kg), 71.7% of theory).

Examgle 15
N-Methyl-3-(1 -methy|-4-g|p_er| mvl)-1 H-mdole-s-ethanesuIghonamlde,
hydrochlonde

A mixure of (E)-N-methyl-2-[3-(1,2,3,6-tetrahydro-1 -methyl-4-pyridinyl)-1H-
indol-5-yl]ethenesulphonamide (8.6kg) and 10% palladium oxide on charcoal
(2.58kg, 50% wet paste) in DMF (86L) and 2N hydrochloric acid (12.3kg) was
hydrogenated at atmospheric pressure over 21h. The catalyst was removed by
filtration. The filter cake was washed with DMF/water (1:1; 30L). The combined
washmgs and filtrate were then treated with decolourising charcoal (0.86kg) at
75-80° for 2h. The suspension was filtered and the residue washed with
DMF/water (2 x 30L). The filtrates from two hydrogenations could be combined
for work-up. Thus the combined solutions were treated with 2M hydrochloric
acid (1.72L) then concentrated in vacuo to approximately 52L. Ethyl acetate
(120L) was added, the resulting suspension cooled to 3° and ‘aged for 1h. The
product was collected by filtration, washed with ethyl acetate (2 x 26L) and dried
in vacuo at 40-50° overnight (15.96kg, 83% of theory). Recrystallisation from
hot IMS/water (7:1; 206L) gave fine, off-white crystals (13.02kg, 84% of theory).

NMR:- 2.1 5 (4H) m; 2.64 § (3H) d, J = 4.9Hz; 2.78 5 (3H) s; 3.04 3 m, 3.11 8
broad m, (5H); 3.33 & (2H) m; 3.47 & (2H) m; 7.02 (2H) m; 7.12 (1H) broad s;
7.31 8 (1H) d, J = 8.2Hz; 7.62 § (1H) broad s; 10.9 5 (2H) broad resonance.

Example 16 |
N-Methyl-3-(1-methyl-4-piperidinyl)-1H-indole-5-ethanesulphonamide,
hydrochloride

A mixture of (E)-N-methyl-2-[3-(1,2,3, 6-tetrahydro-1-methyl-4-pyridinyl)-1H-
indol-5-yljethenesulphonamide (100g) and 10% palladium oxide on charcoal
(30g, 50% wet paste) in DMF (1L) and 2N hydrochloric acid (150mL) was
hydrogenated at atmospheric pressure over 48h. The catalyst was removed by
filtration. The filter cake was washed with DMF/water (1:1, 200mL). The -
combined washings and filtrate were then treated with decolourising charcoal




18 . NVR - 2.1 [err] (4H m 2.64 [err] (3H) d, J = 4.9Hz; 72
S; 3.04 [err] m 3.11 [err] broad m (5H); 3.33 [err] (2H 1
(2H m 7.0 (2H m 7.13 (1H) broad s; 7.31 [err] (1H) d, J

[err] (1H) broad s; 10.5 (1H) broad resonance; 9 (1H brcac 'IEFEBDBW

15 N-Methyl -3-(1 -nmethyl -4-piperidinyl)-1 H-indole 5- et haned
hydrochloride A mxture of (E)-N-nmeth\W-2-13-(1,2,3,6-tetra3

-nmet hyl -4-pyridinyl)-1 H indol -5-yl]ethenesul phonam de (8. §

TREBLABEMENT SHieeT

8.2Hz; 7.58

ul phonam de.
hydro=t
kg) and 10%

pal | adi um oxi de on char coal
~ (10g) at 75-80° for 2h. The suspension was filtered, the residue washed with

DMF/water (1:1; 400mL) and 2M hydrochloric acid (10mL) added. The filtrate
was concentrated in vacuo to approximately 300mL and cooled to 30°. Ethyl
acetate (700mL) was added over 30min and the resulting suspension cooled to
0-5° and aged for 30min. The product was collected by vacuum filtration and
washed with ethyl acetate (150mL) follwed by IMS (2 x 150mL). The IMS-damp
cake was recrystallised from hot IMS/water (7:1) (1.315L) and obtained as fine,
off-white crystals (60.1g, 54% of theory).

NMR:- 2.1 & (4H) m; 262 6 (3H) d, J = 4.9Hz, 278 § (3H) 5; 3.025 m, 3.10 %
broad m, (5H); 3.31 6 (2H) m; 3.47 & (2H) m; 6.98 (2H)'m; 7.11 (1H) broad s;
7.29 8 (1H) d, J = 8.2Hz; 7.58 & (1H) broad s; 10.5 (1H) broad resonance; 10.9
(1H) broad s. '



(2.58kg, 50% wet paste) in DMF (86L) and 2N hydrochl oric-aci
hydrogenated at jt m)soherr c _pressure over 21 h. The catalyst |\

cake ‘was washed with DVF/water (1:1; 3 e
corrblned \/\%H " H!I' at'e vverethentreated with decol o “SI%
char coal or 2h. Th@Guspension was filte FES 1997

resi due vvashed vmth DIVFs/vvater (2 x 30L). The

hydr ogenati ons coul d be conbi ned for work-up. Thus the conbi ned sol ut1ons

ver e treatGlimist h 2M hydrochloric acid (1.72 is e&tnd Fn.\acyo
t o appr oxi mately 52L. Ethyl acetate (120L) was sul ting
suspension cooled to 3 and aged for 1 h. The.. Iected by
filtration, washed with ethyl acetate (2 x 26L) and dried in vacuo at

40-50[ err vV, th i sation from hot

| NS/ wgt er ]1(§ p?é’eég%t"j' (*éérigﬁgr?é% @ﬂt‘ﬁrﬁfﬁ‘gmgﬁﬁ*ﬂ% 'b)Zkg, 84% of
theory). NMR - 2.1 [err] (4H m 2.64 [err] (3H) d, J 4.9Hz; 2.78 [err] .
(3H) s; 3.04 [err] m 3.11 [err] broad m (5H)_ 3 ?ébrr] (2H) m . 3. 47
[err] (2H) m 7.02 (2H m 7.12 (1H) broad s; 731[err] (1 H d, -J =
8.2Hz; 7.62 [err] ( ICHNHSO,GH, 10,9 J pfoad resonance. Exanple
16 N Met hyl -3-(1 -nethyl - 4-pi perid i ndol e- 5- et(banesul phonam de.

or a salt thereof which comprises reducing the compound of formula (I1)
N

CH,NHSO,CH=CH i

~or a salt thereof.

2. A process as clairrred.in claim 1 wherein the reduction process is carried out
in the presence pf hydrogen and a noble metal catalyst.

3. A process as claimed in claim 2 wherein the noble metal catalyst is palladium,
palladium oxide, Raney nickel, platmum platinum oxide or rhodrum optionally
supported on charcoal.

4. A process as claimed in claim 3 wherein the noble metal catalyst is palladium
oxide on charcoal. | '

5. A process as claimed in claim 4 wherein the noble metal catalyst is-10%
palladium oxide on charcoal. ' :

6. A process as claimed in claim 5 wherein the palladium oxide is added to the
reaction vessel in the form of a wet paste.

7. A process as claimed in claim 1 wherein the reduction process is carried out
in the presence of hydrogen and a homogenous catalyst.

~ 8. A process as claimed in claim 7 wherein the homogenous catalyst is
tris (triphenylphosphine) rhodium chloride.



hydrochloride A mixture of (E)-N-methyl-2-[3-(1,2 3, 6t et r RERLACEMENT SHEET

~nmethyl -4-pyridinyl)-1 H indol-5-yl]ethe nesul_plmnam_de_(_lﬂ g){ and 10%
pal | adi um oxide on charcoal (30¢g, 50% wet paste) in DVF (1L) gnd §NFEB 1897

abn, The cat a1ﬂlﬂllﬂlﬂﬂ||ﬂ3]ﬂ|'ﬁﬂ| R e?@ﬁ?ﬁrﬁmﬁﬁ kq st

with DMF/ wat er X(1:<1; “20bnLY . *The conbi ned Itrlate were then
treated with decol ouri sing charcoal

\hgt " (1093 % of3es 4¥ crlimedfh URPERE' OF {1BS phdddding tlaiie viRsefliqnyashed
reduction process is carried out in a solvent comprising water or an alcohol,
ether, ester or amide or a mixture thereof.

10. A process as claimed in claim 9 wherein the solvent is water, methanol,
ethanol, dioxan, ethyl acetate, dimethylformamide or a mixture thereof.

11. A process as claimed in any one of the preceding claims wherein the
reduction is carried out at a temperature of 10 to 50°C. '

12. A process as claimed in claim 1 wherein the reduction process is carried out
under conditions for catalytic hydrogen transfer.

13. A process as claimed in claim 12 wherein the reduction process is carried
out using palladium in the presence of a hydrogen donor.

14. A process as claimed in claim 13 wherein the hydrogen donor is formic acid
or a salt thereof.
15.N-methyl-2-[3-(1,2,3,6-tetrahydro-1-methyl-4-pyridinyl)-1H-indol-5-
yl)ethenesulphonamide and salts thereof.

16. A process for the preparation of N-methyl-2-[3-(1,2,3,6-tetrahydro-1-methyl-

4-pyridinyl)-1H-indol-5-yl)ethenesulphonamide and salts thereof which
comprises :

(A) condensing a compound of formula (Il

D)

or a salt thereof, wherein R1'is a hydroxy group and R2 is hydrogen or R1 and
R2 together form a double bond, X represents a leaving atom such as a halogen
atom, for example a bromine atom, or a leaving group, for example a triflate
(CF3S03) group, with an N-methyl vinylsulphonamide of formula (IV)

CHp = CHSOoNZCH3 (V)

where Z is hydrogen or an amino protecting group, and optionally, if necessary
and/or desired, deprotecting a protected derivative so obtained,




DIVF/.water (1:1; 400nm) and 2M hydrochloric acid (10nl) édded

The filtrate

was concentr at ed I n vacuo to appr oxi natermsmmmwpbmaed
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acetate (700nL) was added over 30m n and usp
0-5 and aged for 30m n. The product was c uumfi

[tration and

THed | REB 488D

obt ai ned as

washed wi t h et hyl mﬂmnmﬂlmmr ol I wed :
cake was recrysta M5/ wat (7 1) (1 315L) a d

fine, off-white crystéls (6'0 T g, 54% of
2.62 [err] (3H) d; J 4.9Hz; 2.78 [err]; (3H) s; 3 02 [err] m

[eFTT (2F) ™

3.10 [errl

b d 5H); 3.31 47 2 6.98 (2
bﬁggd ;n (7 ;Dg(B[)émethy %:‘Irpltb(e ng)mp@rm-lszo[Tl‘?[UgW('vli?-D mbroad s(' H)

resonance; 9 (1H) broad s.

CH,NHSO,CH=CH )
‘wherein L is a suitable leaving group, with rhethylamine;
(D) dehydrating the compound of formula (XII)
oH W o
CH,;NHSO,CH,CH
X

in the presence of an acid or a base;

(E) reacting the compound of formula (VIII)

CH,NHSO,CH=CH -
|
E I ] 1
N (Vi)

I
H

with the compound of formula (VI)

N/'CHa .
o~ -

, or

m 7.11 (1H)
5 (1H) broad




Ve claim 1. A process for the preparation of the conpoymdt—ot—frrrm L= ey
{err] or a salt thereof which Busfedt HesBeemRiplacadg t h BEBG ngEET
|||||||| 14 FEB 1997

- SN
Il |||I|j-|||jl I I .

(F) dehydrating the compound of formula (XV1)

NMe

MeNHSO, . __~

N
H (XV1)



or ‘.a salt thereof. 2. A process %,S%Lé{ﬁk%énrkeﬁlk%m 1

tTeduction process is carried out in ydr daval
nmetal catal yst. 3. Aprocess as cl aL ﬂlﬂﬂﬂ HML ereijn fhe noble netal
.catal yst is palladium palladium oxi pI at i huin RER 1984,

oxi de or rhodium optionally supported on charcoal . [ocess as |
claimed in claim3 wherein the noble rr?@l catal yst is pal I um oxl de on
c

charcoal . 5. A process as clainmed in claim4 wherein the{nobl e netal

catal yst is. 10% pal | adi um oxi de on -charcoal . 6. A process as clainmed in
claim5 wherein the pal | adi um oxide is é\dded to the reaction vessel in the
formof a wet paste. ABSTRACT

Process

A process for the preparation of the compound of formula (1)
_ -
| N~
CHNHSO,CH,CH,

l 0]
N

H
or a salt thereof which c':omp'r’iéés feducing the compound of formula (If)

CH,NHSO,CH=CH a

or a salt thereof.

- The novel intermediate of formula (I1) and processes for preparing it are also
-described. ' :



21" 7. A process as claimed in claim1 wherein the reduction

is carried o
8¢ A process

£ ai m-7 wherein the honmog- en E.Eé@gﬁg____
trls(trlphen m M“ |umchlor e. 9. A procepsfas clai
claim 1 wherein the v process |s carried out in alspl ¢etDEC 1997

!

process

f hydrogen and a honobgenoi B“p

conprising water or an alcohol. ether, ester. or am de or m xture

t her eof .
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nmed I n
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10. A process as cl ai ned in claim9 wherein the SoTvent

“We claim:

1. A process for the preparation of. the compound of
formnla (I)

or a salt thereof, '

2. Aprocess as claimed in claim lwhcrem therednchon
process is carried out in the presence of hydrogen and a
noble metal catalyst.

3. Aprocess as claimed in claim 2 wherein the noblemetal
catalyst is palladium, palladium oxide, Raney nickel,
platinum, platinum oxide or thodium, optionally supported
on charcoal.

4. Aptocws as claimed in claim 3 wherein the noble mctal
catalyst is palladium oxide on charcoal..

s. Aproccss as claimed in claim 4 wherein the noble metal
catalyst is 10% palladium oxide on charcoal.

6. A process as claimed in claim 5 wherein the palladium
oxide is added to the reaction vessel in the form of a wet
paste.




Is water, methanol, ethanol, dioxan. ethyl acetate, dineth
a -‘m xture thereof. 11. Aprocess as clainmed in claiml R ﬂmmrgﬁEﬁ
reducition “TsS carried out—at—a tenperature of 10[err] t¢ Oasér

C.
12. A process ' i jm 1 whgfein the reduction| pr & 4997
caried out undiﬂlun;ﬂﬂm“mﬂml catal ytic hydro- gen trapsfer. 13.
process as cl airmed¢intclmim wherein the reduc- tion process 1s carrred
out using palladiumin the presence of a hydrogen donor 14 A
process as clainmed in claim13 wheren the hydro- gen donor_is formc acid

or a salt thereof. 7.A psocassrastelaimed/iz ¢laim 3 whereintheyreductionet hy| 4-
pyridinyl)-1H i ndgtodess! iseicafried thinalie gsresence of hydidgéraind a 16 A
process for the thyl -2-73-(1, 2
3, 6-tetrahydro-1- W@fﬁ&/%%&éﬁ) -1H i ndol - 5-yl) et henesul phonanm de
and salts thereof w8i # proopsssas claimed dndelaimng whersinothechomdgs nul a
(rin) enous catalyst is tris (triphenylphosphine) rhodium chioride.

9. A process as claimed in claim 1 wherein the reduction

process is carried out in a solvent-comprising water or an

alcohol. ether, ester or amide or a mixture thereof.

10. A process as claimed in claim 9 wherein the solvent
is water, methanol, ethanol, dioxan, ethyl acctate, dimeth-

_ ylformamide or a mixture thereof.

11. A process as claimed in claim 1 wherein the reduction
is carried out at a temperature of 10° to 50° C.

12. A process as claimed in claim 1 wherein the reduction
process is carried out under conditions for catalytic hydro-
gen transfer.

13. A process as claimed in claim 12 wherein the reduc-
tion process is carried out using palladium in the presence of
-a hydrogen donor.

14. A process as claimed in claim 13 wherein the hydro-

~ gen donor is formic acid or a salt thereof. ,

15. N-methyl-2-[3-(1,2,3,6-tetrahydro-1-methyl-4-
pyridinyl)-1H-indol-5-yl]ethenesulphonamide and salts
thereof. -

16. A process for the preparation of N-methyl-2-{3-(1.2,
3,6-tetrahydro-1-methyl-4-pyridinyl)-1H-indol-5-yl)
ethenesulphonamide and salts thereof which comprises:

condensing a compound of formula (1)

(1)




[err] 22 or a salt thereof, wherein Rlerr] is a hydpgs
Rferr] is hydrogen or Rlerr] and Rlerr] together forma doulpl'e b
répesents a |l eaving atom such as a hal ogen atom for exanplg p

atom or a |eaving group,” for exanPle asrifiate (CFerr] SQ

wi-t h an N- et hﬂllllljmlﬂmﬂm]ﬁmllm de of “Tormula (1V)

or a salt thereof, wherein R is a hydroxy group and R? is
. hydrogen or R! and R? together farm a double bond, X
. yepresents a leaving atom such as a halogen atom, for
example a bromine atom, or a leaving group, for example a
trifiate (CF,SOs) group, with an N-methyl vinylsulphona-
mide of formula (IV)

CH,~CHSO,NZCH, | B )
where Z is hydrogen or an amino protecting group. and

optionally, if necessary and/or desired, deprotecting a pro-
_ tected derivative so obtained.



CI-l[err]-Cl—lSCIerr]NZCl—l[err] , (1v) where Z is
hydr ogen or an am no prot eqtl ng group and optionally, if necessay and/or
desired, deprotecting a pro- tected derivative so obt aiFE%CEMENT SHEET
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. Process

A process for the preparation of the compound of formula (l)
N/CHa
CHyNHSO,CH,CH,
l 0

I
H

or a salt thereof which comprises reducing the compound of formula (if)

m

or a salt thereof.

~ The novel intermediate of formula (1) and processes for preparing it are also
-described. '



