NOVEL PROCESS The present invention relates to a novel process for the
preparation of substituted indoles which are useful as therapeutic agents.
WO 04/ 1068020ah/ss139ses a series of substituted indol es wegfaB20d600dshe
treatment of respiratory di seases. New processes have now been devel oped
for certain conpounds which are nore efficient than those disclosed in the
art. In a first aspect the invention therefore provides a process for the
preparation of a conmpound of formula ?I) or a pharmaceutically acceptable
salt or solvate thereof: (1) which conprises de-esterification of a

conmpound of forrmula (I1): (H) ingﬁgﬁ@ﬂéﬁﬁiﬁgﬁﬁ ester form ng group, and
optionally thereafter formng a | y acceptable salt or
sol vate. The reaction can be carried out in the presence of a base followed

by treatnment with acid and a ketone or ester containing solvent or mxtures
of said sol vahePrsentipyenioagelaisin ¢ 8oV Prosess febihg prepgrativpef sehsbibiertis of

formul a i hd1ds hieh bLFSRERY amhteﬁp@u@caég%nﬁyc h as an
5 WO 04/106302 discloses a series of substituted indoles useful for the treatment of
respiratory diseases.
New processes have now been developed for certain compounds which are more .
efficient than those disclosed in the art.
In a first aspect the invention therefore provides a process for the preparation of a

10 compound of formula (I) or a pharmaceutically acceptable salt or solvate thereof:

@
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D
in which R is an ester forming group, and optionally thereafter forming a
pharmaceutically acceptable salt or solvate.

20 The reaction can be carried out in the presence of a base followed by treatment with
acid and a ketone or ester containing solvent or mixtures of said solvents or mixtures
comprising said solvents. The compounds of formula (II) are treated with a base such as an
alkali metal hydroxide in a suitable solvent such as an organic alcohol, preferably at elevated

temperature. The reaction mixture is then treated with acid at elevated temperature in the



al kali metal hydroxide in a suitable solvent such as an organic al cohol,

preferably at elevated tenperature. The reaction mxture is then treated

wi th aci aweto@leyasved tenperature in thepresence of ket @0®/GE2006/000060

ester-contai ning solvents to give the conmpound of formula (l1). The use of

ket one and ester-containing solvents has surprisingly been found to pronote

crystal growth. Suitable solvents inchude ethyl acetate, n-propylacetate

and M BK and m xtures thereof. Preferably MBK is used. Preferably the

conpound of forrmula (I1) is treated with agqueous sodi um hydroxide in

n- propa : ex: e r rapl
Prop E)%ésl?{@éle oq’ll{?f/oﬁg %ﬁj e%&'—%%}iﬁ%l:ﬂ{ggol&gﬁé (:[i é}??ﬁla coﬂ’éooﬁgﬁ) ﬁf fo@x%gla .elf‘h% u@? y

the gro s phenyl, "bénzy group such as met( yl~"or et hyl,
pr ef er alifkettné anddst@radokitaliningosleents Bisesugidlsingy badn. fodiadmpguolotefcristalnmul a (11)

. ti f d ff I 1) [11) in which R
DO, et O RIS 2y borT 2 Lol Ll on R 1
treat menf0ff thér a%f}}{g[l?ﬁ% ﬂé@dﬁ%f@f%r%lﬁiﬁ}]eg&g{lﬁghﬁﬁ bf‘ﬂ)g@?ﬁ"(h&?ﬁ&#t&ﬁwﬁﬂ? :t yl

chl oride. Preferabl S an ester up as I ne or mu
(11). sThquéppdsodjemdtyidooxidam hpropamal iabelewaitd gsipagtet aiodaranme aidibobdCs uch

as usin tinum caf al yst der . a hydr n at nosphere. at el evated
or cosur et B gRed Rt Bo & D1 Rt BRAE BRe Sl uRlD b
achi eveg)rw'eltam}qug onakyihieR preferddgethgsul ting ami ne, which is optionally

i sol ated, for exanple by crystallisation fromethyl acetate/iso-hexane, is
treated w th CGeeepopnd effaspiutie(I]) rreprsparo@ hy reagiden of compounds of formula (III):

10 {1
in which R is hydrogen or is as defined in formula (IT) by hydrogenation followed by

treatment of the resulting amine with an acetylating agent such as acetyl chloride. Preferably
R is an ester forming group as defined in formula (IT). The hydrogenation can be carried out
using standard conditions such as using a platinum catalyst under a hydrogen atmosphere at

15 elevated pressure, e.g. a pressure of about 4 bar. This reduction can also be achieved with
sodium dithionite. The resulting amine, which is optionally isolated, for example by
crystallisation from ethyl acetate/iso-hexane, is treated with acetyl chloride in a solvent such
as ethyl acetate at ambient or elevated temperature, preferably at about 40°C.

Compounds of formula (III) can be prepared by reacting compounds of formula (IV):

20
Iv)
with compounds of formula (V):
XCH,COR
V)

25



as ethyl acetate at anbient or elevated tenperature, preferably at about
4Q0C. Conpounds of formula (111) can be prepared by reacting conpounds of
formul a (W¥)2006(d7¥39W t h conpounds of forrmula (V): XCH2CegRdgBZpoanomdsoch R i s
as defined in formula (I11) and X is halogen. Preferably Ris ethyl and X is
brono such that the conpound (V) is ethyl bronbacetate. The reaction is
carried out in the presence of a baseysuch as potassium carbonate in

wat er/ acetonitrile. Conpounds of formula (1V) can be prepared by reacting
conmpounds of formula (VI): (VI) with corrpounds of formula (M1): (M1) . in

which Rl is ttﬂﬁ'E : A0 or
hydr ogen. l?era II§{S dlgglqcﬁl oro. ul,?ﬁll Feact sltlgago%ﬁ. ?2%%%%3%@9%@ aglﬁmga(w 1)
can be (iabnotrmlsuohlthamﬂlengn@)oanﬂ (\ahik ethyitsems aeztat@ STisOhetionie thoxsd det infthe

net hanol at el ev%t ed t rrper at ur eé:grg{o a reagent such_as trichl oroi socyanuric

aci d i nPESERIaRER a'f‘é patagym atls iy atsrasitetBHet hane.

Compounds of formula (IV) can be prepared by reacting compounds of formula (VI):

NO,

Iz __o

with compounds of formula (VII):

(Vi)

in which R' is chloro or a group that be converted to chloro such as amino or

10

hydrogen. Preferably R' is chloro. The reaction of compounds (VI) and (VII) can be
15 carried out using a suitable base such as sodium methoxide in methanol at elevated
temperature, or a reagent such as trichloroisocyanuric acid in a solvent such as ethyl acetate or
dichloromethane.
In an alternative embodiment of the invention compounds of formula (II) can be

prepared from compounds of formula (VIII):

20 OR
(VIII)
in which R is hydrogen or is as defined in formula (II) by reacting with a compound of

formula (VII). The reaction can be carried out using trichloroisocyanuric acid as described



In an alternative enbodi nent of the invention conpounds of fornmula (I1) can
be prepared from conpounds of formula (MI1): (VIIl) in which Ris hydrogen
or is as wefweadsizn fornula (11) by reacting with a conpoumaB2ode/doorenul a
(M1). The reaction can be carried out using trichloroisocyanuric acid as
descri bedabove. This reaction is advantageous where Ris hydrogen as it can
be used for the direct preparation of,conpounds of fornula (1). Conmpounds
of formula (VII1) can be prepared from conpounds of formula (I1X): (IX) in
which Ris hydrogen or is as defined in formula (11) by hydrogenati on and

b £ on. of. iy . : ‘ i :
hose auabret A% el s hARREERUS G RE AL POA AORE ST, | O
is as defdpaedon bf E@hpatnds of fgrmutm)e preferably R is ethyl. Conmpound (1 X)

can be prepared froma conpound of formula (VlI) by reactign with a conpound
such as et hy[BrpeBadsetfpania (hHD£an s geparddram £pEaUnds of FoeladEd | bed
above for the reaction of conpound ;\(dz\/). In a still further enbodi nent of
t he invention conmpounds of fornula |(I'H) can be prepared from conpounds of
formula (1 X) as defined above by agt1Ngg Wi th a conmpound of

N 0

4

OR
5 IX)

in which R is hydrogen or is as defined in formula (II) by hydrogenation and
subsequent reaction of the resulting amine using analogous conditions to those described
above for the hydrogenation of compound (V). Preferably R is as defined in formula (II),
more preferably R is ethyl.

10 Compound (IX) can be prepared from a compound of formula (VI) by reaction with a
compound such as ethylbromoacetate using analogous conditions to those described above for
the reaction of compound (IV).

In a still further embodiment of the invention compounds of formula (III) can be
prepared from compounds of formula (IX) as defined above by reacting with a compound of

15 formula (VII) as defined above using analogous conditions to those described above for the
reaction of compounds (VI) and (VII) using TCCA.

All novel intermediates disclosed herein form a further aspect of the invention. Ina
further aspect the invention therefore provides a compound of formula (VIII) and (IX).
The following examples illustrate the invention.

20



formula (VI1) as defined above using anal ogous conditions to those

descri bed above for the reaction of conpounds (VI) and (VII) using TCCA.
Al'l novelwonevatedvat es di scl osed herein form a further pasmE2bocafodche

i nvention hi a further aspect the invention therefore provides a conpound
of formula (M11) and (I1X). The foll ow ng exanples illustrate the

I nvention. Exanple 1 3-(4- Chlorophenyl§ulfanyl) 2-nmethyl -4-nitro-1 -indole
Met hod A Sodi um net hoxi de in nethanol™ (4.1 kg, 25%ww, 19 nol) was added
to a stirred suspension of 2-nethyl-4-nitro-17i-indole (1.52 kg, 8.6 nol)
and bi s(pi o chl orophenyl)di sul phide (2.48 kg, 8.6 nol) in nethanol (6.47

kg) followed by a nethanol line rinse (0.67 kg). The m xture was then
heat ed axa@fple 165 0C for 3.5 hours. Water (6.1 kg) was added to the
reaction m xture, whi was then cooled to 20 OC and stirred at this

tenpera@df‘ecklefopﬂleﬂb’ﬁﬂlfégyl) “Praedyl-Aoitiad FEbdadet ed by filtration, washed
wth water (2 x 4 kg) followed by ethyl acetate (2 x 4 kg) then dried in a
vacuum oven at 40 OC. 3-(4-Chl orophenyl sul fanyl)-2- I5 nmethyl-4-nitro-|I

H i ndol e was obtain 8 as a bright yellow solid, 2.57 kgj§93@6yield). 1H NWR

(400 MHz, D6-DMBO) W°7.77 (d, J = 7.9 Hz, I|H), 2638 =CV. 6 Hz, | H),
= 8.8 Hz, 2H), 2;48
N

7.27 (m 3H), 6.9
H

N
H

Method A
Sodium methoxide in methanol (4.1 kg, 25% w/Awv, 19 mol) was added to a stirred
suspension of 2-methyl-4-nitro-1H-indole (1.52 kg, 8.6 mol) and bis(p-

10 chlorophenyl)disulphide (2.48 kg, 8.6 mol) in methanol (6.47 kg) followed by a methanol line
rinse (0.67 kg). The mixture was then heated at 60 — 65 °C for 3.5 hours. Water (6.1 kg) was
added to the reaction mixture, which was then cooled to 20 °C and stirred at this temperature
for 7 minutes. The solid was collected by filtration, washed with water (2 x 4 kg) followed by
ethyl acetate (2 x 4 kg) then dried in a vacuum oven at 40 °C. 3-(4-Chlorophenylsulfanyl)-2-

15 methyl-4-nitro-1H-indole was obtained as a bright yellow solid, 2.57 kg (93% yield).

g NMR (400 MHz, D¢-DMSO) 6 7.77 (d, J=7.9 Hz, 1H), 7.63 (d, /= 7.6 Hz, 1H),
7.27 (m, 3H), 6.92 (d, /= 8.8 Hz, 2H), 2.48 (s, 3H).
LC-MS (ESM): 319 (100%, MH").

20 Method B

Trichloroisocyanuric acid (450 mg, 1.9 mmol) was added to a solution of bis(p-
chlorodiphenyl)disulphide (1.63 g, 5.7 mmol) in ethyl acetate (10 ml) at ambient temperature,
resulting in the formation of an orange suspension. After stirring at ambient temperature for
30 minutes, a suspension of 2-methyl-4-nitro-1H-indole (2.0 g, 11.3 mmol) in ethyl acetate

25 (10 ml) was added followed by an ethyl acetate rinse (4 ml), using water bath cooling to
control the mild exotherm. Stirring was continued at ambient temperature for 40 minutes.
Aqueous sodium bicarbonate (5%, 20 ml) and water (20 ml) were added and the resulting

suspension stirred at ambient temperature for 45 minutes. The solid was collected by



LG M (ESt+) : 319 (100% M+H) . 20 Method B Trichl oroi socyanuric acid (450
ng, 1.9 mmol) was added to a solution of bis(pchlorodi phenyl) disul phide
(1.63 g, woroewmob)39i n et hyl acetate (10 nl) at ambi ent PeFBGB2046006)60
resulting in the formati on of an orange suspension. After stirring at
anbi ent tenperature for 30 m nutes, a suspension of 2-nethyl-4-nitro-|
H-indole (2.0 g, 11.3 mmol ) in ethyl gcetate 25 (10 nml) was added fol | owed
by an ethyl acetate rinse (4 nm), using water bath cooling to control the
ml|ld exotherm Stirring was continued at anbient tenperature for 40
m nut es. 0 I); i 0 f :
ndded an RHE HagRAt N cE B R0 HS et b £ B N0 el dicBh
m nut es.vadien svén d 463€ to prdvedd BE-bhibrdphemtlsubfanyivasieidyim-itrovd Heind¢l2, %9 10
m), foll \i\@és bé etlh‘%l acetate (2 x 10 m) then dried in a vacuum oven at
45 0C t@@ 208 Y8UQwi/ ROVt biffleny | sul fanyl ) - 2- et hyl -4-nitro-1 Hindol e,
2.9 g (81% as a yellow / brown solid. 3-(4-Chlor
ophenvl sul fanyl)-2-nethyl-4-nitro-1 -indol-l-yl1l acetic acid, ethyl ester:
\3-¢4 papdrenyiselfan v )+2-foaethyly4-p ~ ol-hivljageti¢ dcidethyleste®: 76 kg,
11. 8 nol n ot assi um carbonate (1.80 kg, 13.0 nol) were suspended in
acet oni #’—MZ.? kg). Water (0.53 kg) and a solution of ethyl
bronoacetate (2.17 kg, 13.0 nol) in acetonitrile (5.75 kg)

NO, s@m NO, SOQ
- — O
H N 0

3-(4-Chlorophenylsulfanyl)-2-methyl-4-nitro-1 H-indole (3.76 kg, 11.8 mol) and

10 potassium carbonate (1.80 kg, 13.0 mol) were suspended in acetonitrile (32.7 kg). Water
(0.53 kg) and a solution of ethyl bromoacetate (2.17 kg, 13.0 mol) in acetonitrile (5.75 kg)
were added followed by an acetonitrile line rinse (2.97 kg). The mixture was heated at 50 °C
for 6 hours then allowed to cool to 20 °C and held at this temperature overnight. Water (35.4
kg) was added to the reaction mixture and stirring continued for 30 minutes at 15 °C. The

15 solid product was collected by filtration, washed with acetonitrile (2.95 kg) then dried in a
vacuum oven at 40 °C to afford [3-(4-chlorophenylsulfanyl)-2-methyl-4-nitro-1H-indol-1-
yl]acetic acid, ethyl ester as a bright yellow solid, 4.33 kg (91%).

1H NMR (300 MHz, D¢-DMSO) & 7.97 (dd, J= 8.3, 0.8 Hz, 1H), 7.65 (dd, J=17.9,
0.8 Hz, 1H), 7.34 (t, J= 8.1 Hz, 1H), 7.26 (m, 2H), 6.92 (m, 2H), 5.40 (s, 2H), 4.19 (g, J=7.0
20 Hz, 2H), 2.45 (s, 3H), 1.22 (t, J="7.1 Hz, 3H).
LC-MS (ES™"): 405 (100%, MH"), 407 (MH").



wer e added foll owed by an acetonitrile line rinse (2.97 kg). The m xture
was heated at 50 OC for 6 hours then allowed to cool to 20 OC and held at
this tenmpeoabewessyerni ght. Water (35.4 kg) was added t eCriaBoesa0t060n

m xture and stirring continued for 30 minutes at 15 0OC. The solid product
was collected by filtration, washed with acetonitrile (2.95 kg) then dried
in a vacuumoven at 40 OCto afford . .

[ 3- (4-chl orophenyl sul fanyl)-2-methyl-4-nitro-1 Hindol-lyl] acetic acid,
ethyl ester as a bright yellow solid, 4.33 kg (91% . 1H NWR (300 M-z,

D6- D'Vso)lig\c% Smid —3-(J—.cﬁlog‘aplgeé&lslﬁ‘ﬁaﬂ/ﬁbl’-mzwgfilbqﬂtd.of-1-‘Ytl]7a'c tic Qc'iécl’,f iyl IH),
7.34 (t,7J =381 L TH), 7. (. 2H), 0. 92 (2t 9. 40 (s, 2ty 4. 19
g, J =¢e¥ted: Hreth@HA 2.45 (s, 3H), 1.22 (t, J = 7.1 Hz, 3H. LG M (ESt)
405 (100% MH), 407 (MH) _ ‘ _
. | 4- Acet yl am no- 3- (4- chl or ophenyl sul fanyl )-2-nethyl -1J3 r-indol-I-vn acetic
acid, ethyl ester: nethod A A solution of 0

[ 3- (4- chl argp _n@& anyl) - 2- met hy},s 4- ni t | Hr-indol-l-yl]acetig acid,
ethyl estgr (4.9 g,&4. 92 nol) in 'LIthhyf‘@épb (24.2 kg)“}l'i/vass @ genat ed
. t\ ‘55 M

=1

enSe—of a 1% Pt / C cat paste (1.39 kg 4 ) der 4 bar
A hydrogerw priessire. After 2 hour ssbydgogehn upt ake had ceasgd /S0 t he
reaction mxtu was inerted then filtexed through Celite 0 (& kg). The
solids were washetF'with et hyl acetate (3 xO& kg) and the conbi netbeiiltrates
distilled until a volume of 26 L remained to | eave a sol ution of

[ 4- anmi’no- 3- (4-

A solution of [3-(4-chlorophenylsulfanyl)-2-methyl-4-nitro-1 H-indol-1-yl]acetic acid,

ethyl ester (1.99 kg, 4.92 mol) in ethyl acetate (24.2 kg) was hydrogenated in the presence of
a 1% Pt/ C catalyst paste (1.39 kg 44% w/w) under 4 bar A hydrogen pressure. After 2 hours
hydrogen uptake had ceased so the reaction mixture was inerted then filtered through Celite

10 (2.60 kg). The solids were washed with ethyl acetate (3 x 8 kg) and the combined filtrates
distilled until a volume of 26 L remained to leave a solution of [4-amino-3-(4-
chlorophenylsulfanyl)-2-methylindol-1-yl]acetic acid, ethyl ester in ethyl acetate. This
solution was cooled to 4 °C then triethylamine (0.50 kg, 4.94 mol) added, followed by an
ethyl acetate line wash (0.82 kg). A solution of acetyl chloride (0.39 kg, 4.97 mol) in ethyl

15 acetate (3 kg) was added followed by an ethyl acetate line wash (0.76 kg). The reaction
mixture was heated at 40 °C for 17 hours then water (16.9 kg) added. The reaction mixture
was distilled down until 24.6 kg of distillate had been removed then cooled to 20 °C. The
solid product was collected by filtration, washed with water (1.9 kg) followed by acetonitrile
(1.6 kg) then dried in a vacuum oven at 40 °C to afford [4-acetylamino-3-(4-

20 chlorophenylsulfanyl)-2-methyl-1H-indol-1-yl]acetic acid, ethyl ester, 1.69 kg (82%) as an
off white solid.

1I—I NMR (300 MHz, DMSO) 6 9.51 (s, 1H), 7.46 (d, J= 7.5 Hz, 1H), 7.36 - 7.25 (m,
3H), 7.11 (t, /= 8.0 Hz, 1H), 6.97 (d, J = 8.7 Hz, 2H), 5.24 (5, 2H), 4.18 (g, J= 7.1 Hz, 2H),
2.39 (s, 3H), 1.86 (s, 3H), 1.21 (t, J=7.1 Hz, 3H).

25 LC-MS (ES™): 417 (100%, MH"), 419 (MH).



chl orophenyl sul fanyl)-2-nmethylindol -1-yl] acetic acid, ethyl ester in ethyl
acetate. This solution was cooled to 4 OC then triethylamne (0.50 kg, 4.94
nol ) addewo 2b@ld7ewsed by an ethyl acetate |ine wash (0. 82Chk@B200s/madent i on of
acetyl chloride (0.39 kg, 4.97 nol) in ethyl s acetate (3 kg) was added
foll owed by an ethyl acetate line wash (0.76 kg). The reaction m xture was
heated at 40 OC for 17 hours then watger (16.9 kg) added. The reaction

m xture was distilled down until 24.6 kg of distillate had been renoved
then cooled to 20 OC. The solid product was collected by filtration, washed

Wi th vejer (1 hhgRcdied in a

chl orophenylsulfanyl) 2 rret hyI-I - ndoI-I-yI] acetlc acid, ethyl ester,
1.69 kg (82% as an off white solid. 1HNVR (300 MHz, DI\/SO) d 9.51 (s, IH),
7.46 (d, J = 7.5 Hz, H)736-725(m3 711(tJ80HzIH),

6.97 (d. J = 8.7 Hz, : % , 2.39 (s,
3H)5 1.86 (s, 3H), 1. J 7.1 Hz 3H) iLC@E@_}% : 417 (100%

VH+), 419 (M) . f4-Af F-no- 3- (4—G-h-|-04’—0p fanvl V2- net hvl - |

i i Atueofs sodi um hydr o 1d 11.7 kg) was added
to a solution of [4-acetyl am s 3- (4- chl or ophenyl fanyl)-2-net hyl -1
Hindol-1-yl] acetic acid, eth ester (2.20 kg, 5. 280'?ml) in 1-propanol

(8.2 kg) a”quﬂgodFsé&aneth?&&&éj( 114, 88789 wAl Lflead92kbilot Bf Al larh -
5 3-(4-chlorophenylsulfanyl)-2-methyl-1H-indol-1-yl]acetic acid, ethyl ester (2.20 kg, 5.28
mol) in 1-propanol (8.2 kg) and the mixture heated to 68 °C. After cooling to 40 °C, the
solution was filtered, the filter rinsed with water (1 kg) then methyl isobutyl ketone (17.8 kg)
was added to the filtrate, which was re-heated to 80 °C. Aqueous hydrochloric acid (1 M,
12.2 kg) was added over a period of 90 minutes then the mixture cooled to 19 °C. The
10 crystalline solid was collected by filtration, washed with water (2 x 4 kg), ethyl acetate (6 kg)
then dried in a vacuum oven at 40 °C to provide [4-acetylamino-3-(4-chlorophenylsulfanyl)-2-
methyl-1H-indol-1-yl]acetic acid as white crystals, 1.87 kg (91%).
1I—I NMR (400 MHz, D-DMSO) 6 9.51 (s, 1H), 7.47 (d, J=7.6 Hz, 1H), 7.38 - 7.24
(m, 3H), 7.11 (t, J= 8.1 Hz, 1H), 6.98 (d, J= 8.5 Hz, 2H), 5.12 (s, 2H), 2.40 (s, 3H), 1.86 (s,
15 3H).
LC-MS (ES™): 389 (100%, MH"), 391 (MH").

(4-Nitro-2-methyl-1H-indol-1-yl)-acetic acid, ethyl ester

20
Water (4.5 ml), potassium carbonate (25.9 g, 187 mmol) and ethyl bromoacetate (20.8

ml, 188 mmol) were added sequentially to a suspension of 2-methyl-4-nitro-1H-indole (30 g,
170 mmol) in acetonitrile (225 ml) and the mixture heated at 60 °C for 16 hours. After

allowing to cool to ambient temperature, water (225 ml) was added and the resulting mixture



solution was filtered, the filter rinsed with water (1 kg) then nethyl
zsobutyl ketone (17.8 kg) was added to the filtrate, which was re-heated to
80 0C. Agweauss/itypochl oric acid (1 M 12.2 kg) was addedTamsenoczopwsni od of
90 mnutes then the m xture cooled to 19 OC. The crystalline solid was
collected by filtration, washed with water (2 x 4 kg), ethyl acetate (6 kg)
then dried in a vacuum oven at 40 OCq 0 provide

[ 4- acet yl am no- 3- (4-chl orophenyl sul fanyi)-2- nmethyl-I Hindol-Il-yl]acetic
acid as white crystals, 1.87 kg (91%9. 1H NWR (400 MHz, D6-DMsO d 9.51 (s,

| , 7.47 (d, J =7 | 7.38, - . .
6. 05 (desbipketyparien fiserel) mbd sy wasdighel Fifier G ogfs b figfed o 1 1)
(ES+) ' 1IM8% & 780%) tMnHdkied 394 vidviin oven(td gNiet(#-@ritPo-DRidtlty1-1H-indol-1-yl)-acetic

-indol-I-yl)-acetic acid, ethyl ester Water (4.5 m), potassium carbonate
(25.9 g?mé/;@’ﬂl}fh%ipl)» 3314 &R%)- br orpacetate (20.8 i, 188 nmol) were added

sequentially j t -4-ny - i | e ,1Eh70
o) i nacot MR APEBEL Phriso) TR e £ b g Lk r e S Gd h
hourss ARYer, jal 4. DWZNGH), ®.930@) 110 52516, 2H), 4 &M@t 0]z, Wal)e2.44 &2 3H)i )2 was

added and the resulting m xturewas broken up and then filtered. The solid
was wasfed=vitHzxEDer (2 x 75 m), followed by IMS (2 x 75 m) then dried

in a vacuum ng\ﬁ%@é% %%{ﬂod%tmﬁ nmet hyl -1 Hindol-I-yl)-acetic acid,

et hyl ester,

[3-(4-Chlorophenylsulfanyl)-2-methyl-4-nitro-1H-indol-1-yl]acetic acid, ethyl ester:
10 method B

Trichloroisocyanuric acid (0.30 g, 1.3 mmol) was added to a solution of bis(p-

chlorophenyl)disulphide (1.08 g, 3.8 mmol) in ethyl acetate (10 ml) at ambient temperature

15 resulting in formation of a yellow suspension. After stirring for 30 minutes at this
temperature, a slurry of (4-nitro-2-methyl-1H-indol-1-yl)-acetic acid, ethyl ester (2.0 g, 7.6
mmol) in ethyl acetate (10 ml) was added followed by an ethyl acetate rinse (4 ml), using
water bath cooling to control the mild exotherm. Stirring was continued for 35 minutes at
ambient temperature. Aqueous sodium bicarbonate (5%, 20 ml) was added followed by water

20 (20 ml). After stirring for 45 minutes, ethyl acetate was removed by evaporation, the solid
product collected by filtration, washed with water (2 x 10 ml), followed by 50% v/v aqueous
acetonitrile (2 x 10 ml) then dried overnight in a vacuum oven at 45 °C to provide [3-(4-
chlorophenylsulfanyl)-2-methyl-4-nitro-1H-indol-1-yl]acetic acid, ethyl ester as a bright
yellow solid, 2.95 g (96%).

25



1H NVR (300 MHz, D6-DMSO) d 8.04 (d, J = 8.1 Hz, IH), 7.93 (d, J = 8.1 Hz,
IH, 57.27 (t, J =8.1 Hz, IH, 6.93 (s, IH, 525 (s, 2H), 4.17 (q, J =
7.1 Hz, 2Wp20@/048130s, 3H), 1.21 (t, J = 7.1 Hz, 3H) LC ®BT(d36(6/0000563
(100% M) [3-(4-Chlorophenyl sulfanyl)-2-nethvl-4-nitro-If-indol-I-vll
acetic acid, ethyl ester: it) nmethod B Trichl oroi socyanuric acid (0.30 g,
1.3 mol ) was added to a solution of {Bi s(pchl orophenyl) disul phide (1.08 g,
3.8 mMmol) in ethyl acetate (10 ml) at anbient tenperature is resulting in
formation of a yell ow suspension. After stirring for 30 mnutes at this
tenperature. a,sl ukr . (y4- NI k0o 2- hyh < j ndol -1-yl)-acetic acid,

et hyl e@(—é 140 L%,i‘ : ¥ sy 10 m) was added fol | owed
by an ethyl acetate rinse (4 nml), using water bath cooling to control the
mld exotherm Stirring was continued for 35 minutes at anbient

t enperature. Agueous sdtfzum bi car bonat e (5% ) was added fol |l owed by
water 20 (20 m). Afte R ring for 45 mnu hyl acetate was renoved
by evaporation, the splid gluct—C‘UI’r‘e‘c"ted il vration, washed with
water (2 x 10 m), folT™6wed byC50% v/ v aqueous acé\g%otrile (2 x 10 nl)
then dried overnight in a v%c_l.{{@toven at 45 0Cto pro 'ge [3-(4-

chl or ophenyl sul fanyl)-2-nethyl -Z4=nitro-1 Hindol-l-yl] acetic acid, ethyl
ester as a bright

5 A solution of (4-nitro-2-methyl-1H-indol-1-yl)-acetic acid, ethyl ester (5.0 g, 19
mmol) in ethyl acetate (75 ml) was hydrogenated under 3 bar hydrogen pressure in the
presence of a wet 1% Pt/ C catalyst paste (38 w/w, 0.7 g) until hydrogen uptake ceased (3
hours). The reaction mixture was filtered through kieselguhr and the solids washed with ethyl
acetate (75 ml). The filtrate and wash were combined with solutions obtained from 2

10 previous experiments which had been carried out in a similar manner, each on a 2 g scale, and
evaporated to dryness to provide (4-amino-2-methyl-1H-indol-1-yl)-acetic acid, ethyl ester,
8.59 g, >100% as a brown oil which solidified on standing.

1H NMR (300 MHz, Ds-DMSO) § 6.73 (t, J=7.9 Hz, 1H), 6.49 (d, /= 8.1 Hz, 1H),
6.28 (s, 1H), 6.15 (d, J= 7.5 Hz, 1H), 5.05 (br s, 2H), 4.89 (s, 2H), 4.13 (q, /= 7.1 Hz, 2H),
15 2.27 (s, 3H), 1.20 (t, J="7.1 Hz, 3H).
LC-MS (ESH: 233 (100%, MH").
(4-Acetylamino-2-methyl-1H-indol-1-yl)-acetic acid ethyl ester

Z; /E
o

\
Z; /2
o

20 The (4-amino-2-methyl-1H-indol-1-yl)-acetic acid, ethyl ester prepared above (8.59 g)
was dissolved in ethyl acetate (175 ml) then triethylamine (5.2 ml, 37 mmol) added followed
by acetyl chloride (2.6 ml, 37 mmol). An exotherm to 35 °C was observed and a thick
suspension resulted. After stirring for 4 hours during which the mixture was allowed to cool

back to ambient temperature, water (85 ml) was added and the ethyl acetate removed by



yellow solid, 2.95 g (96% . 25(4-Am no-2-nethyl-I Hr-indol-Il-yl)-acetic
acid, ethyl ester 5 A solution of (4-nitro-2-nethyl-IJi-indol-Il-yl)-acetic
aci d, ethyb2eet951365.0 g, 19 mmol) in ethyl acetate (75POir)GR2a&/000060

hydr ogenat ed under 3 bar hydrogen pressure in the presence of a wet 1% Pt /
C catal yst paste (38 ww, 0.7 g) until hydrogen uptake ceased (3 hours).
The reaction mxture was filtered thrqugh ki esel guhr and the solids washed
with ethyl acetate (75 m). The filtrate and wash were conbined with

sol utions obtained from2 o previous experinents which had been carried out

in a siml . , h 2 | .

o LRSS P By MRS R stesmlo
Do I T O 1 e D g o B e (6. |
51E $9v@nighmo@rp@¢e (gcerirpmorpinedivi AEs ndal boDisetignsid. vl gSee s g= 7 1
Hz, 2 ) . ol. - ) kizs - N> : 100%
et - ot Slfncsbrior 26 B 770k iy (nited. Zanberbt ML indbl1-yhGcbh AdR el 889, (JO0)9
(4- amsno- 2- neHINMRI (360 MIdQ D4 BVISO)aEc®es1 ¢s, aH),d.5%dhyF 23 Her 113), §far@d/ above

8. 59 was di ssolved in ethyl acetate (175 m) then triethyl ] .2
(53,9 3, 140086 flof FOvREZ T, 6.50 G, fin' 303 (k! 450 &2 PRGNS 49

(s, 3H), 2.12 (s, 3H), 1.20 (t, /= 7.1 Hz, 3H).
LC-MS (ES™): 275 (100%, MH").

10 [4-Acetylamino-3~(4-chloro-phenylsulfanyl)-2-methyl-1H-indol-1-yl]-acetic acid, ethyl

ester: method B

B A
NH NH SOC'
N 0 N @]
N/ -
OEt OEt
15 Trichloroisocyanuric acid (0.15 g, 0.65 mmol) was added to a solution of bis(p-

chlorophenyl)disulphide (0.55 g, 1.9 mmol) in ethyl acetate (5.25 ml) at ambient temperature
resulting in formation of a yellow suspension. After stirring for 15 minutes at this
temperature, a slurry of (4-acetylamino-2-methyl-1H-indol-1-yl)-acetic acid, ethyl ester (1.05
g, 3.8 mmol) in ethyl acetate (5.25 ml) was added, followed by an ethyl acetate rinse (2 ml),

20 using water bath cooling to control the mild exotherm. Stirring was continued for 1h 15
minutes at ambient temperature. Aqueous sodium bicarbonate (5%, 10.5 ml) was added
followed by water (10.5 ml). After stirring for 35 minutes, the solid product was collected by
filtration, washed with water (2 x 5 ml) then dried in a vacuum oven at 45 °C overnight to
give [4-acetylamino-3-(4-chlorophenylsulfanyl)-2-methyl-1H-indol-1-yl]-acetic acid, ethyl

25 ester as a grey solid, 1.13 g, 71%).



by acetyl chloride (2.6 mM, 37 mml). An exothermto 35 0C was observed and
a thick suspension resulted. After stirring for 4 hours during which the

m xture wae 200d/093d t 0 cool back to anbi ent tenperaturepPCRadBDO6BBOGNT ) was
added and the ethyl acetate renoved byevaporati on under vacuum The solid
was collected by filtration, washed with water (25 m) followed by 50%v/v
aqueous acetonitrile (50 m) then driﬁ{i in a vacuum oven at 50 OC overni ght
to provide (4-acetyl am no-2-nethyl -1 i ndol -1-yl)-acetic acid, ethyl

ester, as an off-white solid, 7.26 g (77%from (4-nitro-2-methyl-I|

H i ndol J-‘%' 18§ tif acl hyl e85 H NWR (300 Mz, D6-DMSO) d 9.51
(s, IHT—F , = , P —J =8.1 Hz, IH), 6.96 (t, J
=7.9 Hz, IH, 6.50 (s, IH, 5.02 (s, 2H, 4.14 (q, J = 7.1 Hz, 2H), 2.33
(s, 3H5 2.12 (s, 3H)O 1.20 (t, J = 7.1 Hz, 3H . LCGM (ESt+) : 275 (100%
MH) . [ 4- Acetyl am nof 3- (4-chl oro- phenvl sul fanyf) - 2- net hyl -1

Hr-indol -1 -yll-aceti jd, ethyl ester: neth pirichloroi socyanuric acid
(0.15 g, 0.65 nmmol) was| added to a sol ution of bils(pchl orophenyl)

di sul phide (0.55 g, 1/93pm™y) in ethyl acetate N\ at anbi ent

tenperature resulting leatoion of a yellow > l(]ito. After2 sti”]i Ing
-ace ;Z‘{Samno- - met hyl -

for 15 mnutes at this tenpgrature, a slurry of
| Hindol-1-yl)-acetic acid, ethyd; ester (1.05 g, 3.8 mmolgyin ethyl acetate
(5.25 m) was added, followed by an ethyl acetate rinse (2 m),

5 (4-Acetylamino-2-methyl-1H-indol-1-yl)-acetic acid, ethyl ester (2.0 g, 7.3 mmol) was
slurried in ethanol (10 ml) at ambient temperature. Aqueous sodium hydroxide (1 M, 10 ml,
10 mmol) was added and the mixture heated to 50 °C. The solution obtained at was then
allowed to cool back to ambient temperature and aqueous hydrochloric acid (1 M, 11 ml, 11
mmol) added. The resulting solid was collected by filtration, washed with water (2 x 10 ml)

10 then dried in a vacuum oven at 45 °C overnight to provide (4-acetylamino-2-methyl-1H-
indol-1-yl)acetic acid as an off-white solid, 1.66 g (92%).

"H NMR (300 MHz, Ds-DMSO) & 12.97 (s, 1H), 9:49 (s, 1H), 7.54 (d, J= 7.5 Hz,
1H), 7.07 (d, J= 8.1 Hz, 1H), 6.95 (t, J= 7.9 Hz, 1H), 6.49 (s, 1H), 4.91 (s, 2H), 2.33 (d, J =
0.8 Hz, 3H), 2.12 (s, 3H)

15 LC-MS (ES*): 247 (100%, MH).

[4-Acetvlamino-3-(4-chlorophenvlsulfanyl)-2-methvl-1 H-indol-1-ylJacetic Acid: method
B

/U\NH /U\NH
S Cl
G, — OF
N\—QO N\_«o
OH OH

20

Trichloroisocyanuric acid (0.13 g, 0.56 mmol) was added to a solution of bis(p-
chlorophenyl)disulphide (0.47 g, 1.6 mmol) in ethyl acetate (5 ml) at ambient temperature

resulting in formation of a yellow suspension. After stirring for 15 minutes at this



usi ng water bath cooling to control the ml|ld exotherm Stirring was
continued for Ih 15 mnutes at anbient tenperature. Aqueous sodi um

bi car bonawe 20&%47519. 5 nl ) was added fol |l owed by water (POTEBI)6/008d60er
stirring for 35 mnutes, the solid product was collected by filtration,
washed with water (2 x 5 m) then dried in a vacuum oven at 45 0OC over ni ght
to give [4-acetyl am no- 3-(4-chl orophenyl sul fanyl)-2-nethyl -
-indol-I-yl]-acetic acid, ethyl ester as a grey solid, 1.13 g,

719% . (4- Acetyl am no-2-nethyl -1 Hindol-I-yl)acetic acid

(4-Acetyl ami no- 2- hyl [ | -4 - geetic ach t. t 2.0 g,
7.3 mm?/e)mpv%aé § %gﬁrgéfﬁﬁaﬁ}ﬁ%ﬂﬁo % %mr# ?%@dglngiglgg%eut%g %?e(rogét%tﬁ? g'.z( Aqueous
sodi um hiyehTpxii dlieyl (abetMe (10mY) wasldideddl)owwud byacioly] aoetate mmsea{xinl); esihgat ed t o
50 0C. The sol ution obtained at. was then allowed to .coocf back to. ambi ent

t enper alvgtes PahFoabgiouon g dthe aildgrothern; gtrmeyyasicpnipuedifpr ol mpiisd! The
resul ti I 0 I Wnly ) | # m )
B R R

(4- acet ¥0 arl) then Brinddihgrhight in a4 vedoimlovgh 3 aAeld to raevide Hsawtylahinovihi4-e sol i d,

1509, L0 L 00 SRR Al (s 82 B £ 55

(s, IH, 4.91 (s, 2H), 2.33 (d, J = 0.8 Hz, 3H), 2.12 (s, 3H LC M5 (ES+)
247 (100% M)
Example 2

(2-Methyl-4-nitro-1H-indol-1-yDacetic acid

10

NO, NO,
oy, — OO
N O N O
4 4
OEt OH

Aqueous sodium hydroxide (1 M, 25 ml) was added to a solution of (4-nitro-2-methyl-

1H-indol-1-yl)acetic acid, ethyl ester (5.0 g, 18.9 mmol) in ethanol (25 ml) and the mixture

15 warmed to 40 °C. After stirring for 70 mins at this temperature, the mixture was allowed to
cool back to ambient temperature and aqueous hydrochloric acid (1 M, 27.5 ml) added
causing precipitation of a solid. This was collected by filtration, washed with water (2 x 25
ml) then dried in a vacuum oven at 50 °C overnight to leave (2-methyl-4-nitro-1H-indol-1-
yl)acetic acid as a yellow solid, 4.18 g (94%).

20 "H-NMR (300 MHz, Dg-DMSO) & 13.2 (s, 1H), 8.03 (d, /= 8.1 Hz, 1H), 7.93 (4, /=
8.1 Hz, 1H), 7.26 (t, J= 8.1 Hz, 1H), 6.92 (s, 1H), 5.13 (s, 2H), 2.45 (s, 3H)
LC-MS (ES"): 235 (100%, MH")



f 4- Acet yl am no- 3- (4-chl orophenyl sul fanvl)-2-nmethyl -1 -indol-I-yll acetic
Acid: nmethod B Trichl oroi socyanuric acid (0.13 g, 0.56 mmol) was added to a
sol uti on w0 2bé6a7pshl or ophenyl ) di sul phide (0.47 g, 1.6 mODIGB206%/@0d46Y!
acetate (5 m) at anbient tenperature resulting in formation of a yell ow
suspension. After stirring for 15 mnutes at thistenperature, a slurry of
(4-acetylam no-2 -nmethyl- | Hindol-I- 4I)acetic acid (0.80 g, 3.2 mol) in
et hyl acetate (10 m) was added foll owed by an ethyl acetate rinse (5 m),
using water bath cooling to control the ml|ld exotherm Stirring was
continued for 1 h 15 m nutes at anbient tenperature. The solid product was

col I ect E?(&Ehidrb}gh@ﬁ}flﬁﬂfanﬁSﬁﬁﬁt)ﬂ%l@ni@ﬁd@ﬂﬁhdélzl:;l]&&tma)cid hen dri ed
overnig N a vacuum oven a 0 provide [4-acetylam no- 3-(4-

chl orophenyl sul fanyl )-2-nmethyl-1 Hindol-l-yl] acetic acid as an off-white
solid, 1.22 g (97% . Exanple 2 (2-Methyl -4-ni tr8-l Hipdoel-1-yl)acetic acid
Agueous sodi um hydrgxikede (1 M 25 m) was addegd™ i o % i@n of
(4-nitro-2-nethyll indol -1 -yl )acetic acid, € { ester (5.0 g, 18.9
mmol ) in ethanol ( d t he mxture war to/Z0 OC. After stirring

for 70 mins at thi sSfenfleraPure, the mixture Wads akl ofd to cool back to
anbi ent tenperature and ag s hydrochloric acid ( 27.5 m) added
causing precipitation of a id. This was collected by filtration, washed

with water (2 x 25

5 Trichloroisocyanuric acid (0.51 g, 2.2 mmol) was added to a solution of bis(p-
chlorophenyl)disulphide (1.84 g, 6.4 mmol) in ethyl acetate (15 ml) at ambient temperature
resulting in formation of a yellow suspension. After stirring for 5 minutes at this temperature,
a slurry of (4-nitro-2-methyl-1H-indol-1-yl)-acetic acid (3.0 g, 12.8 mmol) in ethyl acetate (30
ml) was added followed by an ethyl acetate rinse (6 ml). Stirring was continued for 40

10 minutes at ambient temperature. The solid product was collected by filtration, washed with
ethyl acetate (2 x 10 ml) then dried overnight in a vacuum oven at 50 °C to provide [3-(4-
chlorophenylsulfanyl)-2-methyl-4-nitro-1H-indol-1-yl]acetic acid as a bright yellow solid,
2.93 g. The by-product, cyanuric acid, was not removed during the work up.

"H NMR (300 MHz, Ds-DMSO) & 13.4 (s, 1H), 7.97 (dd, J= 8.3, 0.8 Hz, 1H), 7.64

15 (dd,J=7.7,0.8 Hz, 1H), 7.34 (t, J= 8.1 Hz, 1H), 7.25 (m, 2H), 6.92 (m, 2H), 5.28 (s, 2H),
2.45 (s, 3H).

LC-MS (ESY): 377 (100%, MH"), 379 (MH").
The product can be converted to a compound of formula (I) by reduction of the nitro

group followed by amide formation using a process analogous to that given above for [4-
20 Acetylamino-3-(4-chlorophenylsulfanyl)-2-methyl-1H-indol-1-yl]acetic acid, ethyl ester:
method A



m) then dried in a vacuum oven at 50 OC overnight to | eave
(2-methyl-4-nitro-1 Hindol-lyl) acetic acid as a yellow solid, 4.18 g
(94% . 1HwbIeR«®@SBIMHz, D6-DVSO) d 13.2 (s, IH), 8.03 (@CT&GB0&/aotda, |H),
7.93 (d, J =81 Hz, IH, 7.26 (t, J =8.1 Hz, IH, 6.92 (s, IH, 5.13 (s,
2H), 2.45 (s, 3H LC-Ms (ES+) : 235 (100%

MH+) f 3- (4- Chl or ophenyl sul fanyl ) - 2-metfgyl -4-nitro-1i?-indol-1-yll acetic
acid Trichloroisocyanuric acid (0.51 g, 2.2 mmol) was added to a sol ution
of bi s(pchl orophenyl) disul phide (1.84 g, 6.4 nmol) in ethyl acetate (15
M) at aphjgnt tenperature resulting in formation of a yellow suspension.
After stirring for 5 mnutes at this tenperature, a slurry of
(4-nitro-2-methyl -1 Hindol-1-yl)-acetic acid (3.0 g, 12.8 mmol) in ethyl

acetate, (30 was .added fol lLowed by an ethyl acetate rinse .
Stirring wasm(%ﬂ?qsﬁf?éghef%ep%ﬁu?ﬁ ?fﬁ%ognpﬁungﬁg%loé'ﬁ?&t @)?r%rear%aﬁ?%qe(lgﬁagl%ol i d
product aMRptabRI R ek SslvalY tHerddfr at i on, washed with ethyl acetate (2 x 10 m)
then dried overnight in a vacuumoven at 50 OC to provide [3-(4-

chl or éphenyl sul fanyl )-2-nmethyl -4-nitro-1 Hindol-I-yl] acetic acid as a

bright yellow solid, 2.93 g. The by-product, cyanuric acid, was not renoved
during the work up. 1H NMR (300 WWHz, D6-DVBSO d 13.4 (s, IH), 7.97 (dd, J =
8.3, 0.8 Hz, IH), 7.64 (dd, J =@.7, 0.8 Hz, IH), 7.34 (t, J =8.1 Hz, IH),

7.25 (m 2H), 6.92 (m 2H), 5.2/£elk(l\lsH 2H), 245 (s, 3H).
S Cl

N
N O

4

OH
@)
which comprises de-esterification of a compound of formula (II):

10

Qy)
in which R is an ester forming group, in the presence of a base followed by treatment

15 with an acid and a ketone or ester containing solvent, and optionally thereafter forming a

pharmaceutically acceptable salt or solvate.

2. A process according to claim 1 in which R is Cy.salkyl.
20 3. A process according to claim 1 or 2 in which R is ethyl.
4. A process according to any one of claims 1 to 3 which is carried out using an alkali

metal hydroxide in an organic alcohol solvent.



LG M (ESt+) : 377 (100% M), 379 (M+) . The product can be converted to
a conpound of fornula (I) by reduction of the nitro group foll owed by am de
f or mat i orwopewy7813pr ocess anal ogous to that given abovePCOGHE2466/000060

Acet yl am no- 3- (4- chl or ophenyl sul fanyl )-2-nethyl -1 H;-indol-Il-yl] acetic
acid, ethyl ester: nethod AClains 1. A process for the preparation of a
conpound of fornula (1) or a pharmacgutically acceptable salt or solvate
thereof: (1) which conprises de-esterification of a conpound of fornula
(Ir): (H inwhich Ris an ester formng group, in the presence of a base
followed by freatnent with an acid.an e ntal ni ‘

sol ventg,j‘ an 85‘?‘?6%35F?'¥?¥H{g:1}8r38§10f1%?f ?%fgnn%aln% 4a&p%g?%r%a§§%f§lggﬁg%§§aaj§g%ﬂ%t abl e
sal t orsodfiny 8f@oxide ifnPicaass according to claim1 in which Ris Cl-6al kyl.
3. A process according to claiml1l or 2 in which Ris ethyl. 4. A process
according to any one of clainms 1 to 3 which is carried out using an al kal

metal hydrox iAdﬁro{:%s %pc\,?g‘.ﬁlgg% &lﬂl&%gﬁlﬁg h &8 twirch 7 RFRARRS aBLERIpEtFe t O any

one of Cclains IS carried out using agueous
5 of about 68°C.

7. A process according to any one of claims 1 to 5 in which the acid treatment is carried

out in the presence of ethyl acetate, n-propylacetate and MIBK and mixtures thereof.

10 8. A process according to any one of claims 1 to 5 which the acid treatment is carried out

in the presence of MIBK.

9. A compound of formula (I) prepared using the process according to any one of claims
1to 8.

15
10. A process for the preparation of a compound of formula (I) or (IT) which comprises

reaction of a compound of formula (VIII):

20 (VIII)
in which R is hydrogen or is as defined in formula (II) by reacting with a compound of

formula (VII).

25



sodi um hydroxi de in n-propanol. 6. A process according to any one of clains
1 to5 whichis carried out at a tenperature 5 of about 68C. 7. A process
accor di ngvoaoanyssae of clains 1 to 5 in which the aci dpPCras20®00068
carried out in the presence of ethyl acetate, n-propylacetate and M BK and
m xtures thereof. Q 8. A process according to any one of clains 1 to 5
which the acid treatnment is carried oy in the presence of MBK 9. A
conmpound of forrmula (I) prepared using the process according to any one of
claims | to 8 s 10. A process for the preparation of a conpound of fornula

(1) or (11) ‘i‘ﬁ‘%&hﬁ?’lﬁ%@%ﬁ?oxf ae%%#) gﬁg ga{n (]?efl é&’l‘écﬂforé %H‘#ﬁ?ﬁ A 1)

(VI1T) in which rogen in fornula y reacting
with a dosrpaftendorofing mpharhmcéuﬁch])ly a@epfdblle)sa]rhowhnleatte Rl is chloro or a group
t hat can be converted to chloro, and optionally

11. A process for the preparation of a compound of formula (II) or the corresponding

5 carboxylic acid which comprises reducing a compound of formula (IIT):

(TIT)
in which R is hydrogen or is as defined in formula (II) with sodium dithionite or by

10 hydrogenation followed by amide formation.

12. A process for the preparation of a compound of formula (III) or the corresponding

carboxylic acid which comprises reaction of a compound of formula (IX):

goc
N\_—«O

OR

15

IX)
in which R is hydrogen or is as defined in formula (IT) with a compound of formula
(VID:

20

(VID.

in which R' is chloro or a group that can be converted to chloro.



thereafter form ng a pharmaceutically acceptable salt or solvate. 11. A
process for the preparation of a conpound of formula (I1) or the

corr espomaiprgod7espboxyl i ¢ aci d whi ch conpri ses reduci n@Ca/GRRBNONH0 Of
formula (111): (1l1) in which Ris hydrogen or is as defined in formul a
(I'l) with sodiumdithionite or by Q hydrogenation followed by am de
formation. 12. A process for the prep%ation of a conpound of formula (I11)
or the correspondi ng carboxylic acid ich conprises reaction of a conpound
of formula (I1X): s (IX) in which Ris hydrogen or is as defined in formul a
(1) with a conpound of forrmula (M1): Q(VII). in which RLis chloro or a
group that can be converted to chloro.13. A process for the preparation of
conmpounds. of A pronedsdor th¥prdpyratieaof corgpamdp ofifugsubf (I Pbytdastif Mompdudtly of

formula (VD):

(VD)

with compounds of formula (VII):

(Vi)

in which R' is chloro or a group that can be converted to chloro.

10

14. A compound of formula (VIII):

15
o)
Aoy

poc
N\_{O

OR
(VIID)
in which R is hydrogen, phenyl, benzyl or Cy_¢ alkyl.

20 15. A compound of formula (IX):



wi th conpounds of formula (M1): -s-s R // Q(VIl) in which RL is chloro
or a group that can be converted to chloro. 14. A conpound of fornula

(M) : wou@g7sim which R is hydrogen, phenyl, benzyl pomr/gBre@/mbdegl . Q

15. A compound of formula (I1X):(IX) in which Ris hydrogen, phenyl, benzyl
or Cl-6 al kyl.

19

2
sac
N O
4
OR

IX)
in which R is hydrogen, phenyl, benzyl or C;.¢ alkyl.



