WO 2006/ 075139 PCT/ GB2006/ 000060 1 NOVEL PROCESS The present invention
relates to a novel process for the preparation of substituted indoles

-whi ch ar ewds@b4Md7sad therapeutic agents. s WO 04/106302 i éﬂﬁ)@«?ﬂ(ﬁﬁé}e” es
of substituted indoles useful for the treatnent of respiratory diseases.

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
t herefore provides a process for the prleparation of a 10 compound of
formula (1) or a pharnaceutically acceptable salt or solvate thereof: 0

ANHS G ~N O OH G which conprises de-esterification of a conmpound of
formula (11): 15 0 ANH S Cl &&m&lﬁm&an ester formng group, and
optionally thereafter formng a pharmaceutically acceptable salt or
solvate. 20 The reaction can be carried out in the presence of a base

f O| | owed by t I‘Eﬁtpﬁmaht inwérttionaelatks a6 d nave @eicefelod thegfitRiatk@nifaubtitged ol vent
m xtureg I§la£d sol yents or m xtures
oles W. are useful as therapeutic agents.
5 WO 04/106302 discloses a series of substituted indoles useful for the treatment of
respiratory diseases.
INew 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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which comprises de-esterification of a compound of formula (IT):
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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 ireatment 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



conprising said solvents. The conpounds of forrmula (I1) are treated with a
base such as an alkali nmetal hydroxide in a suitable solvent such as an
organic alcghggﬁwggﬁferably at elevated tenperature. The reaction m xture
is then tr&8QC8YWPER acid at el evated tenperature in the MdYSHIRYEIP39
PCT/ GB2006/ 000060 2 presence of ketone or ester-containing solvents to
gi ve the conpound of fornmula (1). The use of ketone and ester-containing
sol vents has surprisingly been found t@ pronote crystal growh. Suitable
sol vents include ethyl acetate, n-propylacetate and M BK and m xtures
thereof. Preferably MIBK is used. Preferably the compound of fornula (I11)
i's treat etesenddoiketns @0 usgeasaditaliingydivents e give the hqRand bf frmalATat it use

tenperature, for exanple at about 68C. Preferably the group R i1s phenyl,
benzyl off ge %%ﬂe &SR oRiang selnents hassmmrsingly Beamfound jorpspmptaysta | s

Cl.6allc 1€ 1 . ared by
reacti on)ég?w%{gnsgggﬁgéglg% % %l}cﬁ&uﬁét%l%?w}&&%&@@a} &(%%%Bﬁgg aﬁ%@' ; § in

whi ch R itlserénfd Pogferabbyr MIBKds ustelf | Preferably tlor conipputid by fomyimtay(@h doeerd¢d with
followed by treatnment of the resulting anipne with an acetyl atj agel

such as a8t SeRPBIGE g BEPRBRP! apglpesl BRI ORFTIRIF 8 uf8G0t i ned
i n for muipRertlably thd BRUBYEIQIRAGE bV EEY @f.sa%‘i ','glrcﬁg sBEH as MEhYPoSdigy1dar d
conditions such as-using a plafinum catalyst tundér a hydrogen atmbsphere at
i s el evapefegbbysR i €).s@ky, marpprebsahly ehfyl.about 4 bar. This reduction can

al so be achi eyed wt odi i thionit The.resultin m i IS
opttonal 1y 1 < reamd pERR el st bgrePisb by AeHaSe o af inprils (B:
acetate/iso-hexane, is treated with_acetyl loride in a solvent such as
et tz;yl acetate at anbient or el evat 13531 @, preferably at about 40C
Conmpounds of fornula (111) can b reacti ng conpounds of formula

(rv):

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 (II). 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 freated 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):

N
H

(Iv)

20

with compounds of formula (V):
XCH,COzR
V)

25



N2 Sr j d 20H(I1V) wth compounds of formula (V): XCH2CO2R (V) 25 WO
2006/ 075139 PCT/ GB2006/ 000060 3 in which Ris as defined in fornmula (I1)

and X is h@]}ooggao75E§9eferabl y Ris ethyl and X is brom MBP%%%{O@H@
S y !

conpound ( | bronbacet ate. The reaction is carri

presence of a base such as potassium carbonate in water/acetonitrile.
Conmpounds of fornula (IV) can be prepared by reacting conpounds of fornula
(MI): 5 NXZ H (V1) wth conpounds of Sformula (VIlI): RL & SS R to (VIl)
in which R is chloro or a group that be converted to chloro such as am no
or hydrogen. Preferably R is chloro. The reaction of conpounds (VI) and
(VI1) can be iiswimhRéﬁamm‘inaéim@rmukuﬁIDaildéiibhs]eg&ucﬂ’reﬁwatﬂpﬂiislmhwbaﬁm)ii de

in methangl_ at e reagent, such .as.
Lri ohl or of Qiseim R R s e U1 e TarolionSAREL lp? rediflinsagiod out in the
di chl or opRtfRBEEsS a base such as potassmm carbonate in water/acetonitrile.

Compounds of formula (IV) can be prepared by reacting compounds of formula (VI):
NO,
O
N
H

' with compounds of formula (VII):

(VH) L]
in which R! is chloro or a group that be converted to chloro such as amino or
hydrogen. Preferably R' is chloro. The reaction of compounds (VI) and (VII) can be

10

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 (IT) can be

prepared from compounds of formula (VIII):
0

)J\NH

Soc
N\__QO

20 OR

(VII)
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 ment of the invention conpounds of forrmula (11) can
be prepared from conpounds of fornmula (VIII): O ANH NO \-4 20 OR (VIII)
in which oSobygHsegen or is as defined in fornula (I1) blyfféﬁfntok/ﬂ&mwth a
conmpound o formula (M1). The reaction can be carried out usIng

trichl oroi socyanuric acid as described WD 2006/ 075139 PCT/ GB2006/ 000060 4
above. This reaction is advantageous where R is hydrogen as it can be used
for the direct preparation of corrpounﬂs of formula (I). Conpounds of
formula (M 11) can be prepared from conmpounds of fornmula (1 X): NO2 N O \
[ OR s (IX) inwhich Ris hydrogen or is as defined in formula (11) by
hydr ogenabeisn Thigireagiigssisgdusntageens whene Rofs hyrogen suiticamfe ustdrfer theidmget

anal ogous_condi tigns to tho descri bed above for the hydrogenation of
comound%’f%?%a%ﬁ?é)ggggg%n%Oﬁgorénsﬁ%i@'i ned in formula (I1), nore preferably
Ris ethyl. 1Qocgmpagnsf folnthilaqam cqpeiest froaompeandaiffemafia (lonml a

(VI) by reaction with a conpound such as ethyl bronpacet ate usi ng anal ogous
conditions to those described above 1%

N
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-
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. in which R is hydrogen or is as defined tn 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 (IT),
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 (I} can be
| prepared from compounds of fornmla (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



“the reaction of conmpound (IV). In a still further enbodi ment of the

i nvehtion conpounds of formula (lI11) can be prepared from conpounds of
formul a (1yh 2a6:68IJoned above by reacting with a conmpount@ficrichshfbép! a
(M) as defined above using anal ogous conditions to those descri bed above
for the reaction of conpounds (VI) and (VIIl) using TCCA. Al novel

i nternmedi ates disclosed herein forma further aspect of the invention. In a
further aspect the invention therefore5provides a conmpound of formula
(M11) and (1 X). The follow ng exanples illustrate the invention. 20 WO
2006/ 075139 PCT/ GB2006/ 000060 5 Exanple 1

3-(4-Chl orophenyl sul fanyl)-2-nethyl-4-nitro-1Hindole NO2 N2 S C NO5H

H ( Met
added to a

rrﬁ;’xﬁdi um net hoxi de in nethanol (4.1 kg, 25% ww, 19 nol) was
Stifred suspension of 2-nethyl-4-nitro-1Hindole (1.52 kg, 8.6

mol ) and 3bidsCilot eplelyisudfah ey mditsiHdptitdel F-dnddlekg, 8.6 nol) in net hanol
(6.47 kg) followed by a nethanol line rinse (0.67 kg). The m xture was
then heated at 60 - 65 C for 3.5 hours. Water (6.1 kg) was added to the
reaction m xture, which was then cooled to 20 C and stirred at this

tenperature for 7 miflwtes. The solid was coll ec¥

wth water (2 x 4 k foll owed by ethyl acetatg
vacuum oven at 40 ( | or ephenyl-sulfanyl

met hyl -

(

afi on, washed
then dried in a

4-nitro-1Hi was obtai ned as a brighk el | ow solid, 2.57 kg
(93% yisel d). 1H NVR (400i1MHz, D6-DVBO) 8 7.77 (d, JH 7.9 Hz, lH) 7.63 (d,
J= 7.6 Hz, 111),

10

15

20

25

Method A

Sodium methoxide in methanol (4.1 kg, 25% w/wv, 19 mol) was added to a stirred
suspension of 2-methyl-4-nitro-1H-indole (1.52 kg, 8.6 mol) and bis(p-
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)-?.—
methyl-4-nitro-1H-indole was obtained as a bright yellow solid, 2.57 kg (93% yield).

11 NIMR (400 MHz, D¢-DMSO) § 7.7 (d, J = 7.9 Hz, 1H), 7.63 (d, J= 7.6 Hz, 1),
7.27 (m, 3H), 6.92 (d, /= 8.8 Hz, 2H), 2.48 (s, 3H).
LC-MS (ES™): 319 (100%, MH".

Method B

Trichloroisocyamric 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
(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



7.27 (m 3H), 6.92 (d, J= 8.8 Hz, 2H), 2.48 (s, 3H. LCM (ES): 319 (100%
"MH+) . 20 Method B Trichl oroi socyanuric acid (450 ng, 1.9 nnnol) was added
to a sol uty i.S(p- chlorodi phenyl)disul phide (1.63

et hyl acet{');l"?)gE ?f#g?ﬁg) at anbient tenperature, resulti nggq%épﬁéog%w% ion
of an orange suspension. After stirring at anbient tenperature for 30

m nutes, a suspension of 2-nethyl-4-nitro-1Hindole (2.0 g, 11.3 mol) in
ethyl acetate 25 (10 nil) was added f o6l owed by an ethyl acetate rinse (4
m ), using water bath cooling to control the ml|ld exotherm Stirring was
continued_at anbient tenperature for 40 m nutes. Aqueous sodium

bi car bondttati@yswasieednyith arater (i dd nipofolioyediby ethatishethta(fix § denl) tsulitiehi a

R B et T R e e e B
wat er (29((81%)%)1,yeﬂ@¢v|/®m1wlcﬁt hyl acetate (2 x 10 m) then dried in a

vacuum oven at 45 C to provide
3- (4-chl orophenyl sul fanyl ) - 2-nmet hyl -4-nitro-1Hindole, 2.9 g (8 1% as a

vellow 4 (51 @%h 3Pl

L- (4- Chl ot oT Fr et At d,
et hyl estmethodnet hod A N02 S | / G N2 SO i N~ 1/ NOH Ot

3- (4- Cnhl or ophenyl sul fanyl)-2-methyl -4-nitro-1Hindole (3.76 kg, 11.8 nol)
and 1o potassium carbonate (1.80 kg, 13.0 nol) were suspended in

acetonitrile (32.7 kg). Wate 0. 53 ko) andasolutlon of et hyl
bronpacetate (2.171 @ d¢in acetonitrileNd pef e added
foll owed by an acet oRit r{ e rinse (2 97 kg) Th m re vvas heat ed at
50 (C N

N

3-(4-Chlorophenylsulfanyl)-2-methyl-4-nitro-1H-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-

( yllacetic acid, ethyl ester as a bright yellow solid, 4.33 kg (91%).
| lgNvR (300 MHz, Ds-DMSQ) § 7.97 (dd, J= 8.3, 0.8 Hz, 1H), 7.65 (dd, J="17.9,

0.8 Hz, 1H), 7.34 (t, /= 8.1 Hz, 1H), 7.26 (m, 2H), 6.92 (m, 2H), 5.40 (s, 2H), 4.19 (q, 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).



for 6 hours then allowed to cool to 20 C and held at this tenperature
‘overnight. Water (35.4 kg) was added to the reaction mxture and stirring
conti nued (g utes at 15 C. The is solid product by
filtration, V8l 00’G(ﬁ()'lgl‘?\?\llth acetonitrile (2.95 kg) then drie |T?18%408@@§gﬁt9m oven
at 40 Cto afford [3-(4-chlorophenyl sul fanyl)-2-nmethyl-4-nitro-|Hindol-1I-
yl Jacetic acid, ethyl ester as a bright yellow solid, 4.33kg (919 . 1H NWR
(300 MHz, D6-DMBO) 8 7.97 (dd, J= 8.3,70.8 Hz, 1H), 7.65 (dd, J= 7.9, 0.8
Hz, 111), 7.34 (t, J=8.1 Hz, 1H), 7.26 (in, 2IT), 6.92 (m 2H), 5.40 (s,
2H) , 419(q, J=7.0 20 Hz, 2H) 2.45 (s, 3H) 122(t J=7.1 Hz, 3H).

LG M5 ( E$f-Acebday 41gijorog 9 H2ene FH-5icRE-1PdlEceBe 666 pD60 7
L4- Acet vl n%%&ffAchl oronhenylsulfanyl) 2- rret hyI-I H-| ndoI-I-yIIacetlc
aci d, etl'rgq;&—'esgt-eﬂethdAO 02Sd N2 SO NHSC N\QNOI/ NO
OEt OBt CEt 5 A solution of

[ 3- (4-chl orophenyl sul fanyl ) -2-methyl -4-nitro-1Hindol-1-yl]Jacetic acid,

et hyl ester (1. 99@, 4.92 nol) in ethyl acetate (24.2 kg was hydrogenat ed
in the pregenc @% Pt / CcataNiyzstS]L 39 kg HN/W_@_]
bar A hyd pr ure. After 2 ho y en upt ake hadl ce Phe
reaction I’e S i nerted—tten f er throu @ 60 kg). The
sol i ds were wash wi th ethyl acetaté @ kg) andthe egfi-ned filtrates
distilled until a'otel unme of 26Lrerra|ne | eave a solution o

[ 4- am no- 3- (4- chl or ophenyl sul fanyl) - 2- met hyFl ndol - 1-yl Jacetic aci‘eFt et hyl

ester isn ethyl acetate. This solution was cooled to 4 C then triethylam ne

(0.50 kg, 4.94 nol) added, followed by an
( 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 untii 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.

L NMR (300 MEz, DMSO) § 9.51 (s, 1H), 7.46 (d, J="7.5 Hz, 1), 7.36 - 7.25 (m,
3H), 7.11 (t, J= 8.0 Hz, 1H), 6.97 (d, /= 8.7 Hz, 2H), 5.24 (s, 2H), 4.18 (q, /= 7.1 Hz, 2H),
2.39 (s, 3H), 1.86 (5, 3H), 1.21 (t, /="7.1 Hz, 3H).

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



ethyl acetate line wash (0.82 Icg). A solution of acetyl chloride (0.39 kg,
4.97'nol) in ethyl is acetate (3 kg) was added foll owed by an ethyl acetate
| i ne wash The reaction mxture was heated at ours
t hen wat er"‘](81%6\1;9(1(7%\:13)9 added. The reaction mxture was di sﬁoﬁ&@%{%ﬂf’éaﬂnm
24.6 kg of distillate had been renoved then cooled to 20 C. The solid
product was collected by filtration, washed with water (1.9 kg) foll owed by
acetonitrile (1.6 kg) then dried in aSvacuum oven at 40 Cto afford

[ 4- acetyl am no-3- (4 20 chl orophenyl sul fanyl)-2-nmethyl-i Hindol-1-yl]acetic
acid, ethyl ester, 1.69 kg (82% as an off white solid. 11l NVR (300 Mz,
DIVBO) S E-Ag : B3 Aler ¢ gis yl) atly]-1 H-ing vilaceti Aeid311), 7. 11
(t, J= 8.0 Hz, IH), 6.97 (d, J= 8.7 Hz 2H), 5.24 (s, 2H), 4.18 (q, J=7.1
Hz, 2H), 2.39 (s, 3H), 1.86 (s, 3H), 121(t J=7.1 Hz, 3H). 25 LC- M5
(ES+): 417 (100% M TI 419 (MH). WD 2006/ 0¢5139 PCTI GB2006/ 000060 8

[ 4- Acetyl am no- 3-(4-c phen ul fanyl ) - 2- hyl -1 Hiadol - 1-yl | acetic
~ @ NOO@L*}I @- sodi um

Acid OO0 ANH S & C

hydroxide (1 M 11.7 k added to a sol uti [4==cetylami no s
3-(4-chl orophenyl sul fa -t hyl - TH-indol - @ c acid, ethyl ester
(2.20 kg, 5.28 ( mol) in 1-yrppanol (8.2 kg) and Q_/( xture heated to 68
C. After cooling to 40 C, the @l ution was filtered, bhe filter rinsed
with water (1 kg) then neth i sobutyl ketone (17.8 kgi was added to the

filtrate, whi Aqueess sediuhehy epnd@(lem ¢1.7 e wesa sd9sdde aatusion of Ke-peptylamigo-

12. 2 k f t c ed to

1o ¢ et Erotaiatab e R R 3R R chiF el DR S

vater (2mol¥inkgpropidiys. 2&4@%@& e (bixiopd 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 crystal_s, 1.87 kg (91%).
IH NMR (400 MHz, D¢-DMSO) & 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 (ESD: 389 (100%, MH'), 391 (MH").

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

NO, NO,
S Gy
N N

\\«OE’C

O
20

Water (4.5 ml), potassium carbonate (25.9 g, 187 mmol) and ethy] 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



then dried in a vacuumoven at 40 C to provide

[ 4-acetyl am no- 3- (4-chl orophenyl sul fanyl)-2- nethyl-1Hindol-I-yl]acetic
acid as ls, 1.87 kg (91% . 1H NMR (400 M—Iz 51 (s,
111), 7. 2”9“’ 30&3&-6%.@ Hz, 1H), 7.38 - 7.24 (m 3H), %wﬁ@ Oty

1H), 6.98 (d, J= 8.5 Hz, 2H), 5.12 (s, 2H), 2.40 (s, 3H) 1.86 (s, is 3H)
LC-M5 (ES+): 389 (100% M), 391 (Iv[H>.

(4-Nitro-2-nethyl -l Hindol-1-yl)- acetit acid, ethyl ester NO2 NOZ NN H
~OEt 20 0 Water (4.5 ml), potassium carbonate (25.9 g, 187 mmol ) and et hyl
bronpacetate (20.8 nl, 188 mmol) were added sequentially to a suspension
of 2- metvyd brdkeri by ead ﬂiemﬁdﬁuted (Ifk@sghdww@'amlvylt Wé@t@:?@ﬁﬁ i), fellqveedyim )

dth t 60 C f
s o BEAUARSe PR S5l i Sl A B RLTR G3R o
2006/ 075439 eﬁg{@@Z@QQ@%O@Q@@ was broken up and then fil tered The solid
was washed ‘wi th wat er m), f0||owed=|-§/il IMS (2 x 75 ml) then dried

in a vacuum oVENMR (@G)Q/MMDMEDVI@OZ&?&Q%@I Ji iﬁﬁole])ﬂy?'ﬁ)(daée’t cHzalid,

), 5 §7 @rﬁzfﬁ?@% ‘?aﬁ“ﬁﬁﬁ”?#%%%fﬁ*ﬁﬁ P A % -

525(s }qu—71I—|z, 2.44 (s, 3H), 1.21 (t, J=7.1
311) LC Ve (ES "7263 (100%

[ 3- (4- Chl oroplh@d\ﬁS;{ES ar%ﬁB)(l(leﬁEMHﬂ 4-nitro-1Hindol-1-yl 1 acetic acid,
ethyl ester: 1o nethod B

, [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 :mniol) 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 shury of (4-nitro-2-methyl-1H-indol-1-yl)-acetic acid, ethyl ester (2.0g,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



NO2 NO2 s CI O NON Cet Oet Trichloroisocyanuric acid (0.30 g, 1.3 nmol)
was added to a solution of bis(p- chlorophenyl)di sul phide (1.08 g, 3.8
mol ) in e{pydpgeeimate (10 mM) at anbient tenperature 151&%§Ehﬂh99mkﬁ)
formation of a yell ow suspension. After stirring for 30 mnutes at this
tenperature, a slurry of (4-nitro-2-nethyl-IHindol-1-yl)-acetic acid,
ethyl ester (2.0g, 7.6 ( mmol) in etﬂ¥I acetate (10 n) was added

foll owed by an ethyl acetate rinse (4 nt), using water bath cooling to
control the ml|d exotherm Stirring was continued for 35 mnutes at

anbi ent tenperature. Aqueous sodi um bicarbonate (5% 20 m) was added
foll omdﬂlﬁ!ﬂ&ﬂéﬂ@&&&ﬂﬂ@l-w-ﬂm*m@ﬂhﬂj ekF A5 minutes, ethyl acetate
was renoved by evaporation, the solid product collected by filtration,

washed with water (2 x 10 nl), foll owed by 50% v/v aqueous acetonitrile (2
x 10 m) then dried overMdght in a vacuum oven ,45 C to provide [3-(4-

chl or ophenyl sul fanyl ) - 2- | -4-nitro-1 HindolAl-yl]acetic acid, ethyl
ester as a bright vyel [lowsoNd, 2.-95 g (86%. 06/ 075139

PCT/ GB2006/ 000060 10 AreAo=-N2- med hyl - | H i ndol - Nacepi c acid, ethyl
ester NO2 NH2 O N O Cet CEt—4 A sol ution of p—

(4-nitro-2-nethyl-1Hindol-1-yl)QBcetic acid, ethyl est®Et (5.0 g, 19 mmol)
in ethyl acetate (75 m) was hydrogenated under 3 bar hydrogen pressure in
the presence of a wet 1% Pt / C catal yst paste (38 ww, 0.7 g) until

hydrogegn upt ale $eas6s (4 3itro-2-methyl-1H-indol-1-y1)-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

1o 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.

lH MR (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 (g, /= 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

( | o
NH A

Z;/g
o)

Y
Z ;
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 sthyl acetate removed by



hours). The reaction mxture was filtered through ki esel guhr and the solids
washed with ethyl acetate (75 m). The filtrate and wash were conbi ned

wi th sol ut] ihed from2 io previous experinments j

carried ouwzzm(g{{g{ssfﬂr%ﬁl ar manner, each on a 2 g scale, a‘ﬁ’ﬁi’éﬁ@g@p@?@ﬁoto
dryness to provide (4-am no-2-nethyl-lHindol-1-yl)-acetic acid, ethyl
ester, 8.59 g, >100% as a brown oil which solidified on standing. 1H NVR
(300 MHz, D6-DMBO) 8 6.73 (t, J= 7.9 HEl 111), 6.49 (d, J= 8.1 Hz, 1H),
6.28 (s, 1H), 6.15 (d, J= 7.5 Hz, 111), 5.05 (br s, 2H), 4.89 (s, 211),
4.13 (q, J= 7.1 Hz, 2H), 15 2.27 (s, 3H), 1.20 (t, J= 7.1 Hz, 311). LC M
( Eﬁ) | 238v4pbo&ifen dvide) vacu(dr: Adetsylidmian oeRechet Hyyfilidatibm, rvebshed with Jvater €25 mipci d
ethyl ester O NH2 ANH N N O Oft The . o

(4- ami nofRlawadR) 50%&#&&&?@1@-8&?50%@&% m&fﬁv&{l ﬁ@ﬁql.m 2 B 9yeR ghr @ d above
(8.59 9) il fd (4 in&0Ghahel {1yl Bedictaciet NG 4o 2
m, 37 m?g?l?ﬂég%g(g@%yol I(owgﬁs’%nicet yl ﬁchI oride %%.Bgéh%a,d‘%?@wmr%ﬁr’. ESAE%IB
exot her moffowRite ©lidag.26ps@7 Vedomi{d-nitra-Aindthyls i matdleyl)-nestiglaciddethpf ¢séar).

stirring for i whi j, Xt I t k
gnbiv\%ntzsot e /rrpe%fﬁﬁ@r 1,5(3\%@{@19(1@5W§5ﬂ§8 'rgé)c((&eléur Baﬁgét(&’e}%?ﬁ&ﬁzﬁéﬁf ﬁb@ ((Egcrr:t)vteg
y 3 1 t 4 lid
ws ol | Socag By PRt B acned art har o G I G L o B 26w v
agueous &&&H)N2.12 (4, 8H)5020r(t) JEVehHay 3 in a vacuum oven at 50 C overni ght

;g g;ovgiﬁ_ﬁﬁ@&ig#ﬂﬂgﬁ@?%% ]Ic-l;i)%dol -l-yl)-acetic acid, ethyl ester,

(4-nitro-2-nethy|-|H-indol-l-yl)-acetic acid, ethyl ester).

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

ester: method B

A, 1,

4 \ 4

Y

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%).



5 1H NWR (300 M—lz D5-DVSO) 8 9.51 (s, 1H), 7.55 (d, J= 7.7 Hz, 1H), 7.07
(d, J= 8.1 Hz, 6.96 (t, J= 7.9 Hz, 111), 6.50 (s, 1H), 5.02 (s, 2H,
i (L‘é 5o, if)ltﬂzy% (103%33M_|§_S’ i gl—l), 2.12 (s, 30, 130 (L pribaioctodo
[ 4- Acetyl am no- 3- (4-chl or o- phenyl sul fanyl )-2-methyl -1 Hindol -I1-yll-acetic
acid, ethyl ester: nethod BO O ANHNH S &CI N ON) CEt OR is

Trichl oroi socyanuric acid (0.15 g, 0.6%2mmvl) was added to a sol ution of

bi s(p- chl orophenyl ) di sul phide (0.55 g, 1.9 nmol) in ethyl acetate (5.25
nil) at anbient tenperature resulting in formation of a yell ow suspension.
Af ter st i(4zAcetyldrainal® mmethyvit B-iadolt hivBacdtieniell at ure, a slurry of
(4-acetylamio-2-nmethyl -1 Hindol-1-yl)-acetic acid, ethyl ester (1.05 g,
3.8 mol) in ethyl acetate (5.25 m) was added, followed by an ethyl
acetate rinse (2 m), &0 using water bath cooling to control the mld
exotherm Stirring wasjicontinued for Ih 15 mnulles at anbient tenperature.
Aqueous sodi um bi car bonajile (5% 10.5 m) was addedNHfol | owed by water (10.5

m). After stirring for nutes, the solid prodiyct was collected by
X 5m)—thes dri' n\ vacuum oven at 45

filtration, washed wt
C overni ght to give

[ 4- acet yl am no- 3- (4-chl orophéﬁ-yf(sul fanyl)-2-nmet hyl -1 I—I-\de()l -1l-yl]-acetic
acid, ethyl 25 ester as a grey sOFid, 1.13 g, 71%. WO 20084075139

PCT/ GBZOOG/ 000060 12 4- Acetyl am no-2-nethyl -1 Hindol -1-yl)acetic acid O O
ANH A NH

5 (4-Acetylamino-2-methyl- 1 H-indol-1-y])-acetic acid, ethyl ester (2.0 g, 7.3 mmol) was
(

slurried in ethanol (10 ml) at ambient temperature. Aqueous sodinm 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, Dg-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 (4, /=
0.8 Hz, 3H), 2.12 (s, 3H)

15 LC-MS (ESH: 247 (100%, MHE).

[4-Acetylamino-3-{4-chlorophenvlsulfanyl)-2-methyl-1H-indol-1-yl]acetic Acid: method
B

—_—

Y

0 0
A A s-@—m
Sag eag
NP N £

20 OH CH
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



O NO Ot OH 5 (4-Acetylamno-2-nmethyl-IHindol-1-yl)-acetic acid, ethyl
ester (2.0 g, 7.3 mol) was slurried in ethanol (10 n1) at anbi ent

t enper at ur sodi um hydroxide (1 M 10 m, rrr% and
t he rrixtur@ohzleﬂg(?e H;t%o 50 C. The sol ution obtained at was /Gmfﬁ&hq&g to
cool back to anbient tenperature and aqueous hydrochloric acid (1 M 11 m,
11 mmol) added. The resulting solid was collected by filtration, washed
with water (2 x 10 m) io then dried i B a vacuum oven at 45 C overni ght to
provi de (4-acetylam no-2-nethyl-1H indol-1-yl)acetic acid as an off-white
solid, 1.66 g (92% . 1H NWVR (300 MHz, D6-DMSO) S 12.97 (s, 1H), 9:49 (s,
1H) 7. Stengpgratgre, 7 slBotof (4-§99tylamum2(rn|eﬂ1§al-1f&iqdoﬂ-d—yllaclytlc FOP9 2, JZ 7.9 Hz,
L c. I\/S? Edsf%ngélﬂ}l %ﬂ@@/et%iﬁ_éﬁ’mlg%v]ﬁ; adcgedgfslléwéd B]y an ethy acetate 1"19156 (g n::h; u(smg 3H) is
14- Acet yixars: bethIobling i @ndyhgrythisdibianan) -RirfBi b coitinued @r-1 h ¥5 hacatd &
Acid: method B O O ANHANH S CI NN 20 OH OH_ Trichloroisocyanuric acid
(0. 13 g, 2@bEst ipmmeyatyies Tagaekd p@dac%wwlleﬁe@by Bitetion, washed with ethanol (2 x

ehi O OBNeHYLr Hieh HiBH b Pgml ¢ s fac ol s o1 PhBYl4-348b8 Brdino 8Lk &

anmbi ent tenp ra ure res ormati on yel'l'ow suspension. After
sti rri ngchiefophénythlftings- :B«metﬂyﬂ—sm*ﬁdaDD@l]ﬁ&eS&&&dl%@Eh%Z@Bﬁé 846N a2 gl®7%).
tenperature, a slurry of (4-acetylam no-2-nmethyl-IHindol-1-yl)acetic acid
(0.80 g, 3.2 rnol) in ethyl acetate (10 m) was added foll owed by an et hyl

acetate ?Eixgﬁfgléé m ), using

{(2-Methvyl-4-nitro-1 H-indol-1-yDacetic acid
‘  NO, |
oy, — O
N 0 N O
b \—_QOH

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

10 -

1H-indol-1-yD)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-
yDacetic acid as a yellow solid, 4.18 g (94%).

20 "H-NMR (300 MHz, Ds-DMSO) § 13.2 (s, 1H), 8.03 (d, J=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 (ESY): 235 (100%, MH")



wat er bath cooling to control the mld exotherm Stirring was continued for
1 h 15 mnutes at anbient tenperature. The solid product was coll ected by
filtratio th ethanol (2 x s 10 ) then dried a
vacuum ov&r‘{ ??"2@9 Wto provi de [ 4-acetyl am no-3-(4- p%ﬁ‘?éﬂo%ﬁoob&

chl orophenyl sul fanyl)-2-nmethyl -1 Hindol-1-yl] acetic acid as an off-white
solid, 1.22 g (97% . Exanple 2 (2-Methyl-4-nitro-IHindol-Il-yl)acetic acid
10 NO2 NO2 0 Cet OH Aqueous sodium hy#roxide (1 M 25 m) was added to a
solution of (4-nitro-2-nethyl- IHindol-1-yl)acetic acid, ethyl ester (5.0
g, 18.9 mmol) in ethanol (25 m) and the m xture 15 warmed to 40 T. After
stirring fo 70 mns at this terrperature he m xture was  allowed to cool
back to &hfsi-Ehlorophenstfanyl)-drmethyldinitrend Hrinde acefigacid 1\ 27.5 )
added causing preC| pitation of a solid. ThIS was collected by filtration,

washed with water (2 x 25 m) then dried in a vacuum oven at 50 C
overnight to | eave ( thyl -4-nitro-1 Hindol -1 NOyl )S?tid as a yell ow

solid, 4.18 g (94%. 1H NVR (300 MHz, D6-DVBQ S(13.% 1H), 8.03 (d,
J=8.1 Hz, 1H), 7.9 = 8.1 Hz, 1H) , 7.2 3.1 Hz, 111), 6.92
(s, 1H), 5.13 (s, 2 N45 6s, 3H LG M (ES g (190% M)

2006/ 075139 PCT/ GB2006100 14
13- (4- Chl or ophenyl sul f anyl ) - Z3Hret hyl - 4-ni tro- 1Hi ndol - 104l | acetic acid NO
2 NO2S\/ d O0ONO OHO™
5 Trichloroisocyanuric acid (0.51 g, 2.2 mmol) was added to a solution of dis(p-
( | chlorophenyl)disulphide (1.84 g, 6.4 mmol) in ethyl acetate (15 mi) 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 mmrol) 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, Dg-DMSO) § 13.4 (s, 1H), 7.97 (dd, /= 8.3, 0.8 Hz, 1H), 7.64
15 (dd, J=7.7, 0.8 Hz, 1H), 7.34 (1, /= 8.1 Hz, 1H), 7.25 (m, 2H), 6.92 (m, 2H), 5.28 (s, 2H),
( 2.45 (s, 3H).
LC-MS (ESH: 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



s Trichloroisocyanuric acid (0.51 g, 2.2 mmol) was added to a sol ution of
bi s(p- chl orophenyl)dlsul phide (1.84 g, 6.4 mmol) in ethyl acetate (15 nl)
at anbieht tenperature Tresulting in formation of a yell ow suspension.
After stirring for 5 mnutes at this tenperature, a slurry of
(4-nitro-2-nethyl-1Hindol-1-yl)-acetic acid (3.0 g, 12.8 nmol) in ethyl
acetate (30 m) was added fol |l owed b9'5an ethyl acetate rinse (6 nl).
Stirring was continued for 40 io mnutes at anbient tenperature. The solid
product was collected by filtration, washed with ethyl acetate (2 x 10 m)
t hen dri@dimyverni ght in a vacuumoven at 50 C to provide [3-(4-

cl 11 orophenyl sul fanyl)-2-nmethyl-4-nitro-IHindol-1-yl]acetic acid as a
bright yellow solid, 2.93 g. The by-product, cyanuric acid, was not
removed duri '}Qpﬂ:l&@ss%fﬁe%@ayaﬂdﬂoﬂ%a@%@ﬁ%ﬁcfﬁnﬂh/@br@lﬁw 4 (s, 1H), 7.97
(dd, J—83 0.8 , is (dd, J=7.7, 0.8 Hz, 1H), 7.34 (t, J=
8.1 Hz, 111), 7.25 (m 211) 6.92 (m 2H), 5.28 (s, 2H), 2.45 (s, 311).
LC M5 (ES'): 377 (100% M), 378 (MR). The product can be converted to a
conmpound of forrmula (1) by reductjion of the nitro group followed by am de
formati on using a process anal ogo Htog_hﬁuﬁn above for [4 20

Acet yl am no- 3- (4- chl orophenyl sul f gayl )¢ 2- yl -1 Hindol -1-yl]acetic acid,
ethyl ester: nethod A 15 C aing ocess for the preparation of a
conpound of forrmula (1) or (I1): NQ\I/{H;S/ Cl NOH s m

OH
M

a

1o in which R is an ester forming group which comprises reaction of a compound of formnla

(VIID):
o)
)J\NH

-
N\_(O

OR
(VIID)

in which R is hydrogen or an ester forming group with a compound of formula (VII):

R’——@—S-SOR’
(VID)

in which R} is chloro ar a group that can be converted to chloro, and optionally thereafter

15

forming a pharmaceutically acceptable salt or solvate.



O0-)NHS A NOR toinwhich Ris an ester formng group which conprises
reaction of a conmpound of formula (VIII): O ANHMN //O OR (VIII) in
which R is hydrogen or an ester forming group with a conpound of formula
(M1): R-S-SR 15 Nu) in which R is chloro or a group that can be
converted to chloro, and optionally tggreafter form ng a pharmaceutically
acceptable salt or solvate. 16 2. A process for the preparation of a
conmpound of forrmula (I11): NOSS CI NO11 ORs (lIIl) in which Ris
hydrogen or an ester form ng group which conprises reaction of a conpound
of formula (IX): NO 2

2. A process for the preparation of a compound of formula (1II):

5 (1D

in which R is hydrogen or an ester forming group which comprises reaction of a compound of

formula (IX):

10 in which R is as defined above with a compouynd of formula (VII):

(VID).

1s in which R! is chloro or a group that can be converted to chloro.

3. A process according to claim 1 or 2 in which R is C;calkyl.
4. A process according 1o any one of claims ! to 3 in which R is ethyl.
10
5. A process according to any one of claims 1 to 4 in which R!is chloro.
6. A process according to any one of claims 1 to 6 which is carried out in sodium

methoxide in methanoel at elevated temperature.



NO OR CTX) ioin which Ris as defined above with a conmpound of fornula
(M1): R (VI1l). isinwich RLis chloro or a group that can be
converted to chloro. 3. A process according to claiml or 2 in which Ris
Cl _bal kyl. 4. A process according to any one of clains 1 to 3 in which Ris
ethyl. 20 5. A process according to aﬁy one of clainms 1 to 4 in which R
is chloro. 6. A process according to any one of clains 1 to 6 which is
carried out in sodium nethoxide in nethanol at elevated tenperature. 17

7. A process according to any one of clains 1 to 6 which is carried out
using trichloroisocyannric acid in ethyl acetate or dichloronethane.

7. A process according to any one of claims 1 to 6 which is carried out using

wrichloroisocyanuric acid in ethyl acetate or dichloromethane.





