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Description

[0001] The present invention relates to a process for the preparation of (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-
1-yl)-acetic acid esters and in particular to a high yielding process which is suitable for use on an industrial scale.
[0002] WO 2005/044260 relates to compounds which are CRTH2 antagonists and which are therefore useful in the
treatment of diseases and conditions mediated by the activity of PGD, at the CRTH2 receptor. One particularly useful
compound disclosed in WO 2005/044260 is (5-fluoro-2-methyl-3-quinolin-2-yImethyl-indol-1-yl)-acetic acid and several
studies have been carried out on this compound, including clinical trials in man, which have demonstrated that it is
effective in treating allergic rhinitis and asthma, especially eosinophilic asthma and atopic asthma.

[0003] (5-Fluoro-2-methyl-3-quinolin-2-yImethyl-indol-1-yl)-acetic acid esters are intermediates in the preparation of
(5-fluoro-2-methyl-3-quinolin-2-yImethyl-indol-1-yl)-acetic acid. In addition, (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-in-
dol-1-yl)-acetic acid esters are useful as prodrugs for (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid and
are therefore useful in medicine.

[0004] (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid was first described in WO 2005/044260 along
with a number of other similar compounds. The document exemplifies a process for the preparation of {3-[1-(4-chloro-
phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid and teaches that other compounds in the series were prepared
by analogous methods.

[0005] According to Example 1 of WO 2005/044260, {3-[1-(4-chloro-phenyl)-ethyl]-5-fluoro-2-methyl-indol-1-yl}-acetic
acid was prepared in the following steps:

i. (5-fluoro-2-methyl-indol-1-yl)-acetic acid ethyl ester and 4-acetylchlorobenzenze were reacted together in the
presence of trifluoracetic acid and triethyl silane in the solvent 1,2-dichloroethane to give {3-[1-(4-chloro-phe-
nyl)-ethyl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid ethyl ester;

ii. the ester was hydrolysed using lithium hydroxide in a mixed tetrahydrofuran and water solvent to give the product.

[0006] WO 2006/092579 relates to a microcrystalline form of 5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic
acid. This document teaches that the compound can be prepared according to the method shown in Scheme 1.
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Scheme 1 - Process for the Preparation of (5-fluoro-2-methyl-3-quinolin-2-
yimethyl-indol-1-yl)-acetic acid

Stage 1
F Br” > CO,Et F
N K,COs, CH,CN, A N
£t0,C
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[0007] However, this process is a laboratory scale process and gives very modest yields of the target compounds. If
(5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid is to be sold as a pharmaceutical, it is necessary to devise
an economically viable process for its production on an industrial scale. Such a process must be high yielding and be
capable of being operated at 100kg scale or greater.

[0008] As can be seen from Scheme 1, the process of WO 2006/092579 is a three stage process. Stage 2 of the
process is of particular interest as it is low yielding: Example 1 of WO 2006/092579 teaches that Stage 2, where (5-
fluoro-2-methyl-indol-1-yl)-acetic acid ethyl ester was reacted with quinoline-2-carboxaldehyde, gave a product in 134%
of the theoretical yield because the product was contaminated with silylated by-products. The products of both the Stage
2 process described in WO 2006/092579 and the Stage 2 process analogous to that described in WO 2005/044260
contain several impurities which are difficult to remove. Since (5-fluoro-2-methyl-3-quinolin-2-yImethyl-indol-1-yl)-acetic
acid is sparingly soluble in most solvents and is therefore difficult to purify by crystallisation, it would be highly advan-
tageous if the precursor ester could be produced in a pure state.

[0009] Stage 2 of the process of Scheme 1 involves two different chemical reactions: firstly the reaction of the indole
ester with quinoline carboxaldehyde under acidic conditions to give an intermediate alcohol (which is actually a racemic
mixture of two enantiomeric alcohols); and secondly the reduction of the alcohol to give the required Stage 2 product
as shown in Scheme 2.
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Scheme 2 - Stage 2 of the Process of Scheme 1

E
N CH, ~ : CF,CO,H F

COZR1 3 CH.Cl, L 1
COR

CF,COMIEtSi,H  F

+ CF,COOSiEt, + H,0

[0010] In the process described in WO 2006/092579, these two processes are carried out in a single step in which
the reducing agent triethyl silane and trifluoroacetic acid are sequentially added dropwise to a solution of the starting
ester and 2-quinoline carboxaldehyde in dichloromethane at 0-5°C and then 0-10°C; following which the reaction mixture
is stirred for 3 hours at reflux.

[0011] The procedure described in WO 2005/044260 is very similar and again both stages of the reaction are carried
outinasingle step. In this case, triethylsilane and trifluoroacetic acid are sequentially added dropwise to a stirred solution
of (5-fluoro-2-methyl-indol-1-yl) acetic acid ethyl ester and the relevant aldehyde or ketone in 1,2,-dichloroethane at 0°C.
The mixture is then allowed to warm to room temperature and stirred for 16 hours. In example 1 of WO 2005/044260,
the yield of the product ester was only 37%.

[0012] However, the inventors have discovered that many of the problems associated with this method for conducting
Stage 2 of the process arise from the low stability of the intermediate alcohol under the conditions described in WO
2005/044260 and WO 2006/092579 and the low reactivity of the intermediate alcohol towards the reducing agent.
[0013] The presentinventors have investigated the properties of the alcohol and have developed an improved process
for Stage 2 of Scheme 1.

[0014] Therefore, in the present invention, there is provided a process for the preparation of a compound of formula (1):

wherein R is C4-Cg alkyl or benzyl;
the process comprising

i. reacting a compound of formula (II):
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F
N—cH,
N
\\C02R1
Q)

wherein R is as defined for formula (1);
with 2-quinoline carboxaldehyde under acidic conditions and at a temperature of < 10°C;
to give an acid addition salt of a compound of formula (lII):

wherein R is as defined for formula (1);

ii. when the reaction of step (i) is substantially complete, treating the acid addition salt with a base to obtain the
alcohol of formula (l1l), while maintaining the temperature at < 10°C; and

iii. reacting the compound of formula (l1l) with a reducing agent to give a compound of formula (1).

[0015] The process of the invention is much higher yielding than the process described in WO 2005/044260, with the
yield being, in general, about 70-80% after step (iii).

[0016] Furthermore a purer product is obtained, which is important because the compound of general formula (l) is a
pharmaceutical intermediate. Using the process of the invention, it is possible consistently to obtain a product of general
formula (1) which contains total impurities at a level of < 1.0% area by HPLC, with the amount of compound of formula
(lll) being present at < 0. 5% area (as the sum of the two enantiomers), and in some cases even lower than this.
[0017] As described above, the compound of general formula (I) is a precursor of carboxylic acids having CRTH2
antagonist activity. The intermediate of general formula (lll) is very difficult to remove by crystallisation from the indole
acetic acid product and therefore it is very important to minimise the amount of the compound of general formula (1) in
the product of general formula (1).

[0018] In the process described above, where values for amounts of various compounds are expressed in terms of
% area, this refers to the percentage of the area of the peak representing a particular molecule onan HPLC chromatogram.
Thus, the product of general formula () contains total impurities at a level of < 1.0% area by HPLC when the sum of the
area of all the other peaks of the chromatogram is less than 1.0% of the total area of the HPLC chromatogram. The
HPLC method by which the % area of the compounds of general formulae (1), () and (1) were determined in the process
of the invention is described in detail in the Examples below.

[0019] Inthe process described above the group R is generally C4-C,4 alkyl, more usually methyl or ethyl and especially
ethyl.

[0020] The reaction of step (i) may be carried out in an organic solvent, for example a halogenated solvent or an
acetate such as ethyl acetate, an aromatic solvent such as toluene or acetonitrile or a combination of these. More suitable
solvents include halogenated solvents such as dichloromethane or 1,2-dichloroethane, with dichloromethane being
particularly suitable.

[0021] The acidic conditions required in step (i) may be provided by any acid, which may be either a Bronsted-Lowry
acid or a Lewis acid but especially a strong acid. Trifluoroacetic acid (TFA) has been found to be particularly suitable.
A strong acid such as TFA will generally be present in excess, for example a molar excess of >1.5 and more usually >
2 moles of acid per mole of compound of formula (ll).

[0022] As set out above, the reaction temperature for step (i) is < 10°C. However, more suitably, the temperature is
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< 5°C and is usually about 0-5°C.

[0023] It is important to ensure that the reaction of step (i), is substantially complete before proceeding to step (ii).
This is because any remaining compound of formula (I1) present during step (iii), and the intermediate alcohol of formula
(lll) can also react to give a bis-indolyl compound which, in turn gives rise to a number of other impurities which are
difficult to separate from the compound of formula (). The yield of the compound of general formula (l1l) may be increased
and thus the amount of residual compound of general formula (I1) reduced by the use of a molar excess of 2-quinoline
carboxyaldehyde in step (i). The number of equivalents of 2-quinoline carboxaldehyde is typically slightly in excess and,
for example the number of equivalents of 2-quinoline carboxyaldehyde to compound of formula (II) may be about 1.05:1
to 1.5:1, typically about 1.1:1.

[0024] Since is important to ensure that the reaction of step (i) is substantially complete, i.e. that the amount of starting
material remaining is minimal, before commencing the neutralisation process of step (ii), the amount of starting material
remaining in the reaction mixture may be monitored, suitably by HPLC. It is well within the scope of a person of skill in
the art to devise an HPLC method suitable for monitoring the reaction. The reaction of step (i) may be considered to be
substantially complete when the amount of starting material of formula (ll) remaining in the reaction mixture is < 2% area
by HPLC, more suitably < 1.5% area by HPLC and particularly not greater than 1.0% area by HPLC. A suitable HPLC
method for monitoring the reaction is described in the Examples below.

[0025] The product of step (i) is the acid addition salt of the intermediate alcohol of formula (lIl). For example, when
TFA is used as the acid in step (i), the acid addition salt will be the triflucroacetate sailt.

[0026] The object of step (ii) is to obtain a neutral form of the compound of formula (l1l). The reason for this is that the
compound of formula (I11) is unstable under acid conditions and when attempts were made to carry out the reduction of
step (iii) without a neutralising step, it was found that the compound of general formula (Ill) degraded and that various
side products were obtained in significant amounts. The side products included an oxidation product - a ketone ester
and various dimeric compounds.

[0027] The alcohol of formula (lll) is stable under neutral conditions, however. Therefore, although the reduction of
step (iii) is usually carried out under acid conditions, the alcohol of formula (I11) is suitably added to the reduction mixture
slowly, for example over several hours, so as to ensure that there is never an excess of the alcohol of formula (ll1). In
this way, the degradation of the alcohol of formula (lll) under the acid conditions used for the reduction step can be
avoided. The major product is the desired product of formula (I) with only minor amounts of the ketone ester oxidation
product and minimal amounts of dimeric impurities. In addition, the reaction proceeds much more rapidly.

[0028] It has been found that reduction of the neutral form of the alcohol of formula (lll) proceeds more satisfactorily
if the alcohol of formula (lll) is substantially pure. Indeed, when a crude form of the alcohol of formula (lll) is treated with
triethylsilane, little reaction is observed after several hours of stirring at 0°C. When the temperature is increased to room
temperature, the reaction yields mainly the ketone ester oxidation product; though small amounts of high molecular
weight impurities are also present. However, no compound of formula () is obtained. In contrast, a purified form of the
neutral alcohol of formula (lll) reacts with a reducing agent such as triethyl silane under acid conditions as described
above to give a high yield of the compound of formula (I) with only trace amounts of the ketone ester oxidation product
and no other impurities. Furthermore, the reaction proceeds to completion and is thus very high yielding.

[0029] Itis therefore important to ensure that the product of step (ii) is obtained in as pure a form as possible in order
to ensure that step (iii) proceeds to completion and yields a pure product. Therefore, in order to obtain a substantially
pure compound of formula (ll1), step (ii) may include the removal of impurities from the compound of formula (lll).
[0030] In step (ii), the compound of formula (Ill) may be obtained from its acid addition salt by neutralisation of the
reaction mixture. Any suitable base may be used in step (ii) to neutralise the compound of general formula (lll) but
typically an aqueous base is used, for example sodium, potassium or ammonium hydroxide. Aqueous potassium hy-
droxide has been found to be a particularly convenient choice of base as it is readily available at relatively low cost.
[0031] In this embodiment, removal of impurities may be achieved by washing the reaction mixture with water or an
aqueous solution of, for example, an inorganic salt to remove any water soluble impurities remaining in the reaction
mixture. This may be done before and/or after, but more suitably after, neutralisation of the reaction mixture.

[0032] Inanalternative embodiment, the intermediate alcohol of generalformula (I11) may be isolated before proceeding
to step (iii). Isolation of the alcohol may be achieved by removal of the acid salt product of step (i) from the reaction
mixture, for example by filtration, when the reaction of step (i) is substantially complete. A person of skill in the art would
be aware of a number of methods of monitoring the reaction in order to determine when it is substantially complete. One
such method is HPLC and, as set out above, the reaction of step (i) may be considered to be substantially complete
when the amount of compound of formula (Il) remaining in the reaction mixture from step (i) is s 1.0% area of the HPLC
chromatogram. The isolated acid salt may then be treated with a base to give the free alcohol of general formula (lll),
which may then be dissolved in an appropriate solvent for use in step (iii). Any suitable base may be used but typically
an aqueous base is used, for example sodium, potassium or ammonium hydroxide, more usually aqueous sodium or
potassium hydroxide. Aqueous potassium hydroxide has been found to be a particularly convenient choice of base as
it is readily available at relatively low cost. Suitable solvents for step (iii) are described below.
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[0033] Inboth embodiments, itis preferable to maintain a low temperature during the neutralisation and isolation and/or
washing steps in order to avoid decomposition of the intermediate alcohol of formula (Ill) and/or to limit side reactions
before the neutralisation is complete.

[0034] In step (iii), triethylsilane has been found to be a particularly suitable reducing agent and, in this case, the
reaction is carried out under acidic conditions, for example in the presence of trifluoroacetic acid. Suitably, the reduction
of step (iii) is carried out at the reflux temperature of the solvent, which is suitably a halogenated organic solvent such
as dichloromethane or 1,2,-dichloroethane.

[0035] Other reduction methods may also be used, for example hydrogenation, typically using a metal catalyst such
as palladium or platinum.

[0036] When triethylsilane is used as the reducing agent the molar ratio of triethylsilane to compound of formula (ll)
may be from 3:1 to 6:1, for example 3.5:1 to 5:1, suitably 4:1 to 5:1 and typically about 4.4:1. A triethylsilane reduction
is usually carried out under acid conditions which may be provided, for example by the addition of trifluoroacetic acid,
typically with excess reagent compared to the compound of general formula (I1). For example, the number of equivalents
of trifluoroacetic acid to compound of formula (1) may be from about 2:1 to 4:1, for example 2.9:1 to 3.5:1.

[0037] The reaction may be carried out under reflux and in the same solvent as for the previous steps. As mentioned
above, it is important that the compound of formula (l11) is added slowly to the reducing agent and therefore the addition
will typically be carried out over several hours, for example about 4-10 hours, suitably 5-8 hours and more suitably about
6 hours.

[0038] Conveniently, in step (iii), the alcohol of formula (I1l) is added slowly to the reducing mixture. This avoids the
build-up of the alcohol intermediate in the reaction mixture and lessens the chance of undesirable side reactions.
[0039] The compound of formula (ll) is difficult to remove by crystallisation and therefore it is preferable to ensure
that the reduction reaction of step (iii) proceeds to completion such that substantially no alcohol of general formula (lIl)
remains before proceeding to work-up. As with the other reaction steps, the progress of the reaction can be monitored
by any suitable method, for example a chromatography method such as HPLC, for example the method set out in the
examples below. In step (iii), the reaction is substantially complete when not more than 0.5% area by HPLC alcohol
remains before proceeding to work-up. In some cases, levels of alcohol lower than this may be achieved, for example
<0.3, £0.25%, < 0.2%, <£0.15% or even < 0.1% area by HPLC.

[0040] As set out above, step (iii) may be carried out using the solution of the compound of formula (1) obtained after
neutralisation and, optionally washing with water.

[0041] In another embodiment, however, the alcohol of formula (ll) is isolated and purified as described above before
step (iii).

In a further aspect of the invention, there is provided an isolated and purified compound of formula (1) as defined above.
The process of the invention may include the additional step of:

(iv) isolating and purifying the compound of formula (l).

[0042] It has been found that most of the major impurities from the process can be removed from the reaction mixture
simply by a work-up procedure involving aqueous washes followed by crystallisation.

[0043] Therefore, step (iv) of the process may comprise the step of washing the reaction mixture from step (iii) with
water or an aqueous solvent to remove water soluble impurities after the reduction is complete.

[0044] Step (iv) may also comprise the step of crystallising the compound of formula (1) in a suitable solvent, typically
a solvent such as ethanol or toluene or mixtures of these. Ethanol is a particularly suitable re-crystallisation solvent. The
overall yield of the process including the crystallization step is generally about 65-70%.

[0045] As set out above, the compound of formula (l) is an intermediate in the production of (5-fluoro-2-methyl-3-
quinolin-2-ylmethyl-indol-1-yl)-acetic acid and therefore in a further aspect the process of the invention includes the
additional step of:

(v) converting the compound of formula (1) to (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid, the
process comprising hydrolysing the compound of formula (1).

[0046] Eitheracidorbase hydrolysis ofthe compound of formula (I) may be used, although base hydrolysis is particularly
suitable.

[0047] Typically, hydrolysis will be conducted in aqueous solution using a strong base such as lithium, sodium, po-
tassium orammonium hydroxide, more usually lithium, sodium or potassium hydroxide. Potassium hydroxide is, however,
particularly suitable. Suitably the base will be a 50% aqueous potassium hydroxide solution.

[0048] The amount of base used is typically 1.5 to 4 molar equivalents of the compound of formula (I). Suitably, the
molar ratio of base: compound of formula (l) is about 2:1.

[0049] Step (v) may be carried out at elevated temperature, for example 50 to 75°C, more usually 55°C to 65°C and
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typically about 60°C.

[0050] After hydrolysis is complete, the pH of the reaction mixture may be adjusted to about pH 6.5-7.5 in order to
precipitate the product. If base hydrolysis has been used, the reaction mixture may be acidified using any suitable acid,
for example mineral acids such as hydrochloric, sulphuric or phosphoric acids, organic acids such as formic acid or a
similar aliphatic carboxylic acid. Hydrochloric and formic acids are particularly suitable for this purpose. The solid product
may be isolated by any suitable process, for example filtration.

[0051] In addition, the process may optionally comprise the step of washing the reaction mixture with an organic solvent
before acidification. Suitable solvents include, for example, chlorinated solvents such as dichloromethane and non-
chlorinated solvents such as 2-methyltetrahydrofuran. This step is particularly useful for removing neutral or basic organic
impurities which are not soluble in the potassium hydroxide solution. It has also proved useful for removing unreacted
ester of general formula (l).

[0052] It has been found that, following the improvements to Stage 2 accorded by the process of the invention, the
product of step (v) can be obtained in a form which is sufficiently pure for use as a pharmaceutical, so that further
purification is unnecessary.

[0053] In order to obtain the starting material of general formula (I1), the process may include additional steps before
step (i).

[0054] Therefore, in afurther aspect, the invention includes, before step (i), a process for the preparation of a compound
of formula (Il) comprising:

Reacting 5-fluoro-2-methyl indole with a compound of the formula (IV):

X-CH,-COOR! (V)

where X is a leaving group, for example a halo group such as bromo and R1 is as defined for formula (1).

[0055] The reaction may take place in the presence of a weak base such as potassium or caesium carbonate, more
usually caesium carbonate, in a polar organic solvent such as acetonitrile.

[0056] Suitably the amount of solvent used is from 7 to 30 L of solvent per kg of 5-fluoro-2-methyl indole, more usually
from 7 to 20 L, for example about 7 to 15 L and suitably about 10 L of solvent per kg of 5-fluoro-2-methyl indole.
[0057] The reaction may be conducted at a temperature of from about 15 to 30°C, more usually 20-25°C over a time
of 10 to 36 hours, typically 18 to 30 hours, for example about 24 hours and the progress of the reaction may be monitored,
for example by a chromatography method such as gas chromatography (GC).

[0058] When the reaction is complete, the compound of formula (I1) may be isolated and/or purified in order to remove
impurities such as 5-fluoro-2-methyl indole and compound of formula (IV). Alternatively, purification of step (iv) may be
sufficient. The presence of inorganic salts derived from the starting material of general formula (IV) is undesirable.
Inorganic salts may be removed by washing the reaction mixture with water while maintaining the product of formula (I1)
in the organic phase. When a solvent such as acetonitrile is used as the reaction solvent, it may be advantageous to
replace it at this stage with an alternative, less polar, solvent such as toluene.

[0059] The invention will now be described in greater detail with reference to the examples. In the examples, the
following abbreviations are used:

TFA Trifluoroacetic acid
TES Triethyl silane

Et Ethyl

DCM  dichloromethane

[0060] In the examples set out below, and in the whole specification values for amounts of various compounds are
expressed in terms of HPLC % area. This refers to the percentage of the area of the peak representing a particular
molecule on an HPLC trace. The HPLC parameters are summarised below.

Column: YMC basic 150 mm x 4.6 mm, 5 pm

Injection volume: 5 plL

Detection: UV @ 220 nm

Mobile Phase:

Mobile phase A: 0.1 Mammonium formate pH 4.0 : water: methanol (1:6:3)
Mobile phase B: 0.1M ammonium formate pH 4.0 : methanol (1:9)
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Gradient:
[0061]
Time (min) | %A %B
0 93 7
6 67 33
15 40 60
20 40 60
25 0 100
32 0 100
321 93 7
37.0 93 7
Flow rate: 1 mL/min
Temperature: 40°C
Run time: 37 min (including a 5min re-equilibration step)

Sample diluent: Acetonitrile
Quantification: % area

Example 1 - Investigation of Process of WO 2005/044260 for the Preparation of (5-fluoro-2-methyl-3-quinolin-2-
ylmethyl-indol-1-yl)-acetic acid ethyl ester

[0062] Asillustrated in Scheme 2 above, Stage 2 of the process for preparing (5-fluoro-2-methyl-3-quinolin-2-ylmethy!-
indol-1-yl)-acetic acid involves two chemical reactions: firstly the indole acetate reacts with quinoline carboxyaldehyde
under acidic conditions to give the intermediate alcohol of formula (Ill); then the alcohol of formula (lll) is reduced with
TFA/TES. This is shown in the reaction scheme below, where R is ethyl and the Stage 2 Product is (5-fluoro-2-methyl-
3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid ethyl ester.

oL Cl,

CO Et

CO,Et

+ CF,COOSiEt; + H,0

[0063] According to the process described in WO 2005/044260, all the reagents except the TFA are added to the
reaction vessel and then the acid is slowly added leading to the condensation of the indole acetate with the quinoline
carboxaldehyde. The obtained alcohol is then slowly reduced.

[0064] We have discovered thatthe main problems with this procedure are related to the low stability of the intermediate
alcohol at room temperature in acidic conditions and its low reactivity toward the TES reduction. When the reduction is
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performed according to the process of WO 2006/092579 or WO 2005/044260 (batch conditions), the intermediate alcohol
is maintained for a long period of time at room temperature in acidic conditions leading to the formation of alcohol
degradation impurities.

[0065] In order to circumvent this problem, alternative process implementation was studied.

Preparation of the Intermediate Alcohol of Formula (lll)

[0066] This compound was easily prepared by slowly adding at about 0°C the TFA (2 eq.) to a mixture of 5-fluoro-2-
methyl-indole N-ethyl acetate (in 2 vols of toluene) and quinoline carboxaldehyde in methylene chloride. Despite the
fact that this reaction is theoretically acid catalyzed, the use of less than 2 equivalents of TFA led to an incomplete
reaction even after an extended reaction time.

[0067] The intermediate alcohol crystallized during the TFA addition or at the beginning of the holding time. The time
of the crystallization can vary depending on the quality of the indole acetate charged (crude or pure) and on the amount
of toluene in the crude indole acetate solution. The filtration of the suspension gave the alcohol in 79 % yield. This
isolated material contained 1 eq of TFA and was probably the salt of the alcohol.

[0068] The pure salt-free alcohol can be obtained by neutralization of the previously isolated material with diluted
potassium hydroxide, extraction in methylene chloride and concentration.

Stability of the Intermediate Alcohol

[0069] Severalstudies were performed in order to determine the stability of this alcohol. Its behaviour was very different
depending upon its purity, the temperature and the acidity of the mixture.

A. Pure alcohol isolated as a TFA salt

[0070] At0°C in 9 vol. of DCM the pure alcohol (TFA salt) is not soluble and the mixture is a suspension. The reaction
was monitored by HPLC which showed that the degradation is slow; leading mainly after 6 h of stirring to the formation
of a dimer (1.7 %), some ketone ester and some Stage 2 Product. The ketone ester has the structure:

[0071] Increasing the amount of TFA (additional 1 equivalent) led to the full dissolution of the alcohol which degraded
slightly faster leading, after 6 h to another dimeric impurity (2 to 3%) and some ketone ester + Stage 2 Product (2 to 3
% each).

[0072] Atroom temperature, the pure alcohol (TFA salt) degraded more quickly leading after 6h to the second dimeric
impurity (5 to 6%), the ketone ester and the Stage 2 Product (8 to 10 % each).

[0073] Increasing the amount of TFA led to a faster degradation with several late eluting impurities and small amounts
of the ketone ester and the Stage 2 Product.

[0074] In conclusion, it appears that in acidic conditions (TFA) the alcohol degrades leading to a number of impurities
in the window 25-28 minutes elution time (HPLC). Some ketone ester and Stage 2 Product may also be detected
depending on the conditions. The rate of degradation increases with increasing temperature and increasing amount of
TFA in the mixture.

B. Crude Alcohol isolated as a neutral Dichloromethane Solution

[0075] At 0°C, no change in the HPLC profile was observed after several hours of stirring.

[0076] Atroom temperature, after 16 hours the main impurity was the ketone ester (11%) but no Stage 2 Product was
observed. Very small amounts of late eluting impurities were observed (<0.5% each) but interestingly, the peak of the
remaining quinoline carboxaldehyde had disappeared. The repetition of this trial with some TES or under nitrogen gave
the same result.

[0077] At higher temperature (70°C) the degradation was much faster leading to the ketone ester (44 % after 20 h)
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and the Stage 2 Product (26 %). The presence of both ketone ester and Stage 2 Product suggests that in some conditions
a disproportionation of the alcohol occurs.

C. Pure Alcohol under Neutral Conditions

[0078] Atroom temperaturein 10 vols of methylene chloride a 0.1% increase of the ketone ester content was observed
after 16h of stirring. Under reflux conditions (45°C), HPLC showed an increase of about 1% of the ketone ester content
after 18 hours. In both cases, no other impurity was detected.

[0079] In conclusion, it appears that in acidic conditions (TFA) the alcohol degrades leading to a number of impurities
in the window 25-28 minutes elution time (HPLC). Some ketone ester and Stage 2 Product may also be detected
depending on the conditions. The rate of degradation increases with increasing temperature and increasing amount of
TFA in the mixture. The solubility of the alcohol might also play a role in the kinetic of degradation. At 0°C with a low
amount of TFA, a suspension is obtained, whereas with more TFA and / or higher temperature the mixture is a solution
and the alcohol is more available to react.

[0080] Following these observations, we concluded that modification of the process described in WO 2005/044260
would be desirable in order to avoid extended stirring time of the alcohol in acidic conditions at room temperature. Certain
variations of the process were therefore tested.

Example 2 - Investigation of Alternative Processes for the Preparation of (5-fluoro-2-methyl-3-quinolin-2-ylme-
thyl-indol-1-yl)-acetic acid ethyl ester

A. Charging a Mixture of Indole Acetate and Quinoline Carboxaldehyde onto TFA/TES

[0081] This process modification is based on literature data (Tef. Lett., 34, 1529 (1993). According to this publication,
the indole derivatives and the aldehyde are mixed and charged to a cold mixture of TFA/ TES. As we know that at low
temperature the TES reduction of the alcohol is very slow we attempted to perform the addition in methylene chloride
under reflux.
The yield and purity of reaction product from this approach was poor. The main impurity was the bis-indolyl compound
of structure:

[0082] (LC-MS identification) resulting from the reaction of the intermediate alcohol with the indole acetate. There is
precedent in the literature for this behaviour (eg See A. Mahade_an et al. / Tetrahedron Letters 44 (2003) 4589-4591).
In addition to the bis-indolyl impurity there was also a significant amount of late eluting impurities and therefore this
modification was not pursued. Running the reaction at 0°C does not improve the profile but leads to a very long reaction
time

B. Addition of the alcohol suspension to the reduction mixture

[0083] The alcohol salt (prepared as described in Example 1) was transferred to the reduction mixture (TFA/ TES in
DCM). Several trials were performed in order to determine the best reduction temperature and the transfer flow to limit
alcohol accumulation in the reduction mixture. The experiments showed that the reduction mixture should be held under
DCM reflux and the transfer time should not be less than 6 h.

[0084] Under these conditions the alcohol accumulation in the reduction mixture was low (less than 5 area %) so that
the formation of the impurities was limited. The HPLC profile showed greater than 90 % of Stage 2 Product. However
the drawback of this procedure was the slow, flow-regulated transfer of a suspension. Moreover, even though the alcohol
was found to be quite stable in these conditions, the impurities generated under acidic conditions were more difficult to
remove than the ones generated under neutral conditions.
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[0085] It was therefore decided to isolate the free alcohol as a DCM solution.
C. Transfer of the alcohol as a solution onto the reduction mixture

[0086] After the preparation of the intermediate alcohol, an aqueous work up (neutralization with potassium hydroxide
followed by aqueous wash of the organic phase) led to a solution of the alcohol in DCM. This solution which was kept
at 0°C was then transferred onto the reduction mixture (TES / TFA at the reflux temperature of DCM). As described
previously, this transfer was slow in order to avoid the accumulation of the alcohol. The solution was not dried as the
alcohol is not stable at high temperature even under neutral conditions. The chemical purity at the end of the reduction
was very similar compared to that obtained in B above.

D. Reaction with an isolated alcohol
[0087] Surprisingly, the pure isolated alcohol (lll) underwent very fast (2h) reduction to the Product (I) at room tem-
perature. The chemical purity of the reaction mixture was also very high (>98 %).

[0088] The following examples refer to a laboratory scale experimental protocol but were carried out on a larger scale.

Example 3 - Preparation of 5-fluoro-2-methyl-indole N-ethyl acetate (Stage 1)

Experimental Protocol

[0089] Into areaction mixture of 1.,0 Kg of 5-fluoro-2-methylindole (1.0 eq., 6.70 mol) and 0.99 kg of caesium carbonate
(3.02 mol - 0.45 eq.) with 9 L acetonitrile is added at 20-25°C over ~12 h a solution of 1.34 kg ethylbromoacetate (8.04
mol - 1.2eq.) in 1L acetonitrile. Two additional charges of 0.99 kg caesium carbonate each are added after 4 hours and
after 8 hours of reaction (3.02 mol - 0.45 eq.). A final charge of 0.33 kg caesium carbonate is added (1.01 mol - 0.15
eq.)and 0.056 kg of ethyl bromoacetate (0.335 mol-0.15 eq.) are added after 18 hours. The reaction mixture is maintained
under agitation at 20-25 °C until the reaction is substantially complete. 5 L of water is added to dissolve the inorganic
salts. The agitation is maintained at 20-25°C until complete dissolution of the inorganic salt then the reaction mixture is
allowed to settle. The organic phase is concentrated to 3 L. Toluene (5 L) is added then the mixture is concentrated to
3 L. Toluene (5 L) is added to the reaction mixture; which is then washed with water (3 L) to eliminate the residual salts
and concentrated to 3 L under vacuum. Expected Yield: 1.3-1.5kg (90*+5%).

Scaled Up Method
[0090] The above method was carried out with a batch size of 234 kg of 5-fluoro-2-methyl indole. The quantity of (5-
fluoro-2- methylindol-1-yl)-acetic acid ethyl ester recovered was 337 kg, a yield of 91.3 %; which compares well with the

expected yield of 90+5%.

Example 4 - Preparation of 5-fluoro-2-methyl-3-ginolin-2-ylmethyl-indol-1-yl)-acetic acid ethyl ester (Process

Stage 2)

Experimental Protocol

[0091] 1.00Kg of (5-fluoro-2- methylindol-1-yl)-acetic acid ethyl ester in 1.83kg toluene is added to 0.73Kg of quinoline
carboxaldehyde (1.10 equivalents) and 6.0L of methylene chloride. The solution obtained is cooled to a temperature
below 5°C and 0.97Kg of TFA (2 equivalents) is added over approximately 2h. Once the reaction is substantially complete,
the suspension obtained is neutralized to pH = 6-8, keeping the temperature below 5°C, by adding an aqueous solution
of KOH of approximately 10% w/w. After settling, the organic phase, held at cool temperature, is separated and washed
with 2.0L of deionised water. The organic phase obtained is added over approximately 6h to a solution of 2.17Kg of
triethylsilane (TES) (4.4equivalents) with 1.50Kg of trifluoroacetic acid (TFA) (3.1 equivalents) in 2.0L of DCM at reflux.
[0092] After rinsing the vessel with 1.0L with DCM, the reaction mixture is maintained at reflux until substantially
complete. The solution obtained is cooled to 0-5°C and 5.0L of deionized water (5.0vol) are added.

[0093] After settling, the aqueous phase is washed with 1.0L of DCM and the pH of the combined organic extracts is
adjusted to 6-7 with a solution of KOH (10% w/w) at a temperature of 0-5°C. When the desired pH is reached, 1.0L of
a solution of K,CO4 (25% wiw) is added and the biphasic mixture obtained is filtered through celite. After rinsing the
equipment with 1.0L of DCM, the mixture is allowed to settle and the aqueous phase is extracted with 2.0L of DCM at
0-5°C. The combined organic phases are washed with 2 x 3.0L of deionized water at 0-25°C.

[0094] The organic phase is concentrated at atmospheric pressure to a residual volume of 3.5 L, keeping the temper-
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ature below 80°C. After dilution with 3.5L of ethanol, the mixture is concentrated at atmospheric pressure to a residual
volume of 3.5 L keeping the temperature below 80°C. The reaction is again diluted with 3.5L of ethanol and the mixture
is concentrated at atmospheric pressure to a residual volume at 3.5 L keeping the temperature below 80°C.

[0095] After confirming the toluene content is not more than 5% w/w, the mixture is cooled to 0-5°C then held at this
temperature for 1 to 2h. The mixture is then filtered and washed three times with 2.0L of ethanol (pre- cooled to 0-5°C).
After confirming the residual silane content is not more than 1%w/w, the crude product is dried at 45 °C under vacuum.
[0096] The crude product is dissolved in 12L of ethanol at reflux, clarified by filtration through celite at a temperature
of not less than 65°C and the equipment is rinsed with 1.0L of ethanol at reflux (1.0 vol). The solution obtained is cooled
to 60-65°C, seeded and held for 1 h at this temperature. The mixture is cooled to 0-5°C and held at this temperature for
2h. The suspension obtained is filtered and washed with 2x1.0L of ethanol cooled to 0-5°C then the product is dried
under vacuum at 45°C.

[0097] The weight of the dry product varied between runs from 1.04 to 1.28Kg (65-80%Yield)

Scaled Up Method

[0098] The process described above has been scaled up to a batch size of 300 kg of (5-fluoro-2- methylindol-1-
yl)-acetic acid ethyl ester. The recovered weight of crude (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid
ethyl ester was 359 kg. The corresponding yield is 74.8%.
[0099] The product was recrystallised from ethanol (12 volumes) with hot filtration through celite, at a temperature of
not less than 65°C. The weight of product recovered was 334.4kg - a yield of 93.1% for the re-crystallization step. The
overall yield for the reductive alkylation was therefore 70%

Example 5 - Preparation of (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid (Process Stage 3)

[0100] The productof Example 2 was hydrolysed to give 5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid
using a procedure similar to that set out in W02005/044260, which was as follows.

[0101] To0.598 Kgof 50% aqueous potassium hydroxide (2 equivalents w.r.t. (5-fluoro-2-methyl-3-quinolin-2-yImethyl-
indol-1-yl)-acetic acid ethyl ester) is charged 9 L of purified water. Into this solution add 1 Kg of (5-fluoro-2-methyl-3-
quinolin-2-ylmethyl-indol-1-yl)-acetic acid ethyl ester (2.656 Moles). The reaction mixture was heated to 60°C and held
until completion of the ester hydrolysis reaction. The reaction mixture is homogenous (solution is turbid) at the end of
the reaction.

[0102] After work up, the product, (5-fluoro-2-methyl-3-quinolin-2-yImethyl-indol-1-yl)-acetic acid was isolated and
found to contain impurities in an amount of < 1.5% area of an HPLC chromatogram. The yield for Stage 3 varied between
about 91 and 99.5%.

[0103] The overall yield for Stages 1 to 3 of the process was 56%, substantially greater than that obtained using
previous Stage 2 processes.

Claims

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

wherein R is C;-Cg alkyl or benzyl;
the process comprising

i. reacting a compound of formula (I1):

13



10

15

20

25

30

35

40

45

50

55

EP 2791 129 B1

N—cH,
N

-

(1)

CO,R'

wherein R is as defined for formula (I);
with 2-quinoline carboxaldehyde under acidic conditions and at a temperature of < 10°C;
to give an acid addition salt of a compound of formula (I11):

(i)

wherein R is as defined for formula (1);

ii. when the reaction of step (i) is substantially complete, treating the acid addition salt with a base to obtain the
alcohol of formula (I1l), while maintaining the temperature at < 10°C; and

iii. reacting the compound of formula (1) with a reducing agent to give a compound of formula (1).

A process according to claim 1 wherein R is C-C, alkyl, for example ethyl.

A process according to claim 1 or claim 2, wherein the reaction of step (i) is carried out in dichloromethane; and/or
wherein the acid conditions in step (i) are provided by trifluoroacetic acid (TFA).

A process according to claim 3 wherein the TFA is present in an amount of > 2 moles of acid per mole of compound
of formula (l1).

A process according to any one of claims 1 to 4, wherein the reaction of step (i) is carried out at a temperature of
about 0-5°C.

A process according to any one of claims 1 to 5, wherein the molar ratio of 2-quinoline carboxyaldehyde to Compound
of formula (ll) is about 1.1:1.

A process according to any one of claims 1 to 6 wherein step (ii) includes the removal of impurities from the compound
of formula (llI).

A process according to any one of claims 1 to 7 wherein, in step (ii), the compound of formula (lll) is obtained from
its acid addition salt by neutralisation of the reaction mixture with a base; and which optionally further comprisesre-
moving impurities by washing the reaction mixture with water or an aqueous solvent before and/or after neutralisation
of the reaction mixture; or wherein step (ii) comprises removing the acid salt product of step (i) from the reaction
mixture when the reaction of step (i) is substantially complete; and treating the isolated acid salt with a base to give
the free alcohol of general formula (l11).

A process according to claim 8 wherein the base is aqueous sodium or potassium hydroxide.

10. A process according to any one of the preceding claims wherein, in step (iii) the reduction is carried out using triethyl
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silane.
A process according to any one of the preceding claims further including the additional step of:
(iv) isolating and purifying the compound of formula (1); and optionally further including the additional step of:
(v) converting the compound of formula (I) to (5-fluoro-2-methyl-3-quinolin-2-ylmethyl-indol-1-yl)-acetic acid,
the process comprising hydrolysing the compound of formula (I).

A process according to claim 11, wherein the hydrolysis is base hydrolysis.

A process according to any one of the preceding claims, further comprising before step (i), preparing a compound
of formula (I) by a process comprising:

reacting 5-fluoro-2-methyl indole with a compound of the formula (IV):
X-CH,-COOR! (V)
where X is a leaving group, for example a halo group such as bromo and R is as defined for formula ().
A process according to claim 13 wherein the reaction takes place in the presence of caesium carbonate in acetonitrile;
and/or
wherein the amount of solvent is about 10 volumes of solvent per gram of 5-fluoro-2-methy!l indole; and/or

wherein the process further comprises isolating and purifying the compound of formula (Il) before step (i).

An isolated and purified compound of formula (I11):

wherein R is C4-Cg alkyl or benzyl.

Patentanspriiche

1.

Verfahren zur Herstellung einer Verbindung mit der Formel (1) :
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wobei R' fiir C{-Cg-Alkyl oder -Benzy| steht;
und wobei das Verfahren umfasst:

(i) das Reagieren einer Verbindung mit der Formel (I1):

(IT)

wobei R der Definition der Formel (1) entspricht;
mit 2-Chinolincarboxaldehyd unter sauren Bedingungen sowie bei einer Temperatur von < 105°C;
zum Erhalt eines Saureadditionssalzes einer Verbindung mit der Formel (I11):

(III)

wobei R der Definition gemaR der Formel (1) entspricht;

(ii) nachdem die Reaktion des Schritts (i) im Wesentlichen abgeschlossen ist: das Behandeln des Saureaddi-
tionssalzes mit einer Base zum Erhalt des Alkohols mit der Formel (lll), wobei die Temperatur bei < 10°C
gehalten wird; und

(iii) das Reagieren der Verbindung mit der Formel (l1l) mit einem Reduktionsmittel zum Erhalt einer Verbindung
mit der Formel (l).

Verfahren nach Anspruch 1, wobei R1 fiir C4-C4-Alkyl steht, z. B. fiir Ethyl.
Verfahren nach Anspruch 1 oder Anspruch 2, wobei die Reaktion des Schritts (i) in Dichlormethan durchgefiihrt
wird; und/oder

wobei die sauren Bedingungen in Schritt (i) durch Trifluoressigsaure (TFA) bereitgestellt werden.

Verfahren nach Anspruch 3, wobei die TFA in einer Menge von > 2 Mol an Saure pro Mol der Verbindung mit der
Formel (I1) vorliegt.

Verfahren nach einem der Anspriiche 1 bis 4, wobei die Reaktion des Schritts (i) bei einer Temperatur von etwa 0
bis 5°C durchgefihrt wird.

Verfahren nach einem der Anspriiche 1 bis 5, wobei das molare Verhaltnis von 2-Chinolincarboxaldehyd zu der
Verbindung mit der Formel (ll) etwa 1,1:1 betragt.
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Verfahren nach einem der Anspriiche 1 bis 6, wobei Schritt (ii) das Entfernen von Verunreinigungen aus der Ver-
bindung mit der Formel (lll) einschliel3t.

Verfahren nach einem der Anspriiche 1 bis 7, wobei in Schritt (ii) die Verbindung mit der Formel (lll) durch die
Neutralisation des Reaktionsgemischs mittels einer Base aus dem Saureadditionssalzder Verbindung mitder Formel
(1) erhalten wird; und das gegebenenfalls des Weiteren das Entfernen von Verunreinigungen durch Waschen des
Reaktionsgemischs mit Wasser oder einem wassrigen Losungsmittel vor und/oder nach der Neutralisation des
Reaktionsgemischs umfasst; oder wobei Schritt (ii) das Entfernen des Sauresalzprodukts aus Schritt (i) aus dem
Reaktionsgemisch, wenn die Reaktion des Schritts (i) im Wesentlichen abgeschlossen ist; sowie das Behandeln
des isolierten Sauresalzes mit einer Base zum Erhalt des freien Alkohols mit der allgemeinen Formel (lll) umfasst.

Verfahren nach Anspruch 8, wobei es sich bei der Base um wassriges Natrium- oder Kaliumhydroxid handelt.

Verfahren nach einem der vorhergehenden Anspriiche, wobei in Schritt (ii) die Reduktion unter Verwendung von
Triethylsilan durchgefiihrt wird.

Verfahren nach einem der vorhergehenden Anspriiche, des Weiteren einschlieRend den zusatzlichen Schritt des

(iv) Isolierens und Aufreinigens der Verbindung mit der Formel (l); sowie gegebenenfalls des Weiteren ein-
schlieRend den zusatzlichen Schritt des

(v) Umwandelns der Verbindung mit der Formel () in (5-Fluor-2-methy|-3-chinolin-2-ylmethyl-indol-1-yl)-essig-
saure, wobei das Verfahren das Hydrolysieren der Verbindung mit der Formel () umfasst.

Verfahren nach Anspruch 11, wobei es sich bei der Hydrolyse um eine basische Hydrolyse handelt.

Verfahren nach einem der vorhergehenden Anspriiche, vor Schritt (i) des Weiteren umfassend das Herstellen einer
Verbindung mit der Formel (II) mittels eines Verfahrens umfassend:

das Reagieren von 5-Fluor-2-methylindol mit einer Verbindung mit der Formel (1V):
X-CH2-COOR1 (V)

wobei X fiir eine Austrittsgruppe steht, z. B. fiir eine Halogruppe wie z. B. Bromo, und R' der Definition gemaR
der Formel (l) entspricht.

Verfahren nach Anspruch 13, wobei die Reaktion in der Gegenwart von Caesiumcarbonat in Acetonitril stattfindet;
und/oder

wobeidie Menge an Lésungsmittel etwa 10 Volumina an Loésungsmittel pro Gramm an 5-Fluor-2-methylindol betragt;
und/oder

wobei das Verfahren vor dem Schritt (i) des Weiteren das Isolieren und Aufreinigen der Verbindung mit der Formel
(Il umfasst.

Isolierte und aufgereinigte Verbindung mit der Formel (lll) :

wobei R fiir C4-Cg-Alkyl oder -Benzyl steht.
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Revendications

1.

Procédé pour la préparation d’'un composé de formule (1) :

dans laquelle R' représente alkyle en C4-Cg ou benzyle ; le procédé comprenant :

i. la réaction d’'un composé de formule (I1) :

dans laquelle R" est tel que défini pour la formule (1) ;
avec du 2-quinoléine carboxaldéhyde dans des conditions acide et a une température de < 10°C ;
pour donner un sel d’addition d’acide d’'un composé de formule (lll) :

(i

dans laquelle R est tel que défini pour la formule (1) ;

ii. lorsque la réaction de I'étape (i) est sensiblement compléte, le traitement du sel d’addition d’acide par une
base pour obtenir I'alcool de formule (l11), tout en maintenant la température a < 10°C ; et

iii. la réaction du composé de formule (lll) avec un agent réducteur pour donner un composé de formule (1).

Procédé selon la revendication 1, dans lequel R représente alkyle en C4-Cy4, par exemple éthyle.
Procédé selon la revendication 1 ou la revendication 2, dans lequel la réaction de I'étape (i) est effectuée dans le
dichlorométhane ; et/ou dans lequel les conditions acide dans I'étape (i) sont fournies par I'acide trifluoroacétique

(TFA).

Procédé selon la revendication 3, dans lequel le TFA est présent dans une quantité de < 2 moles d’acide par mole
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de composé de formule (I1).

Procédé selon I'une quelconque des revendications 1 a 4, dans lequel la réaction de I'étape (i) est effectuée a une
température d’environ 0-5°C.

Procédé selon 'une quelconque des revendications 1 a 5, dans lequel le rapport molaire du 2-quinoléine carboxal-
déhyde au composé de formule (Il) est d’environ 1,1:1.

Procédé selon 'une quelconque des revendications 1 a 6, dans lequel I'étape (ii) comprend I'élimination des impu-
retés a partir du composé de formule ().

Procédé selon 'une quelconque des revendications 1 a 7 dans lequel, dans I'étape (ii), le composé de formule (I11)
est obtenu a partir de son sel d’addition d’acide par neutralisation du mélange réactionnel par une base ; et qui
comprend en outre facultativement I'élimination des impuretés par lavage du mélange réactionnel avec de I'eau ou
un solvant aqueux avant et/ou aprés neutralisation du mélange réactionnel ; ou dans lequel I’étape (ii) comprend
I'élimination du produit sel d’acide de I'étape (i) a partir du mélange réactionnel lorsque la réaction de I'étape (i) est
sensiblement achevée ; et le traitement du sel d’acide isolé par une base pour donner I'alcool libre de formule
générale (lIl).

Procédé selon la revendication 8, dans lequel la base est I'hydroxyde de sodium ou de potassium aqueux.

Procédé selon 'une quelconque des revendications précédentes, dans lequel, dans I'étape (iii), la réduction est
effectuée a l'aide de triéthyl silane.

Procédé selon I'une quelconque des revendications précédentes comprenant en outre I'étape supplémentaire con-
sistant a:

(iv) isoler et purifier le composé de formule (l) ; et facultativement comprenant en outre I'étape supplémentaire
consistant a :

(v) convertir le composé de formule () en acide (5-fluoro-2-méthyl-3-quinolin-2- ylméthyl-indol-1-yl)-acétique,
le procédé comprenant I'’hydrolyse du composé de formule (l).

Procédé selon la revendication 11, dans lequel I'hydrolyse est une hydrolyse basique.

Procédé selon I'une quelconque des revendications précédentes, comprenant en outre avant I'étape (i), la prépa-
ration d’'un composé de formule (Il) par un procédé comprenant ;

la réaction du 5-fluoro-2-méthyl indole avec un composé de formule (In) :
X-CH,-COOR! (V)
ou X est un groupe partant, par exemple un groupe halo tel que bromo et R est tel que défini pour la formule (1).
Procédé selon la revendication 13, dans lequel la réaction a lieu en présence de carbonate de césium dans
I'acétonitrile ; et/ou
dans lequel la quantité de solvant estd’environ 10 volumes de solvant par gramme de 5-fluoro-2-méthylindole ; et/ou

dans lequel le procédé comprend en outre I'isolement et la purification du composé de formule (Il) avant I'étape (i).

Composé isolé et purifié de formule (lll) :
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dans laquelle R! représente alkyle en C4-Cg ou benzyle.
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