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ABSTRACT

There is provided a compound of formula: (I), wherein X, R', R, R® R* R°® and R® have
meanings given in the description, and pharmaceutically-acceptable salts thereof, which
compounds are useful in the treatment of diseases in which inhibition of the activity of
microsomal prostaglandin E synthase-1 is desired and/or required, and particularly in the
treatment of inflammation.
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INDOLES USEFUL IN THE TREATMENT OF INFLAMMATION

Field of the Invention

This mvention relates to novel pharmaceutically-useful compounds, which
compounds are useful as inhibitors of enzymes belonging to the membrane-
associated proteins in the eicosanoid and glutathione metabolism (MAPEG)
family. Members of the MAPEG family include the microsomal
prostaglandin E synthase-1 (mPGES-1), 5-lipoxygenase-activating protein

(FLAP), leukotriene C,4 synthase and microsomal glutathione S-transferases

(MGSTI1, MGST2 and MGST3). The compounds are of potential utility in
the treatment of inﬂalﬁmatory diseases including respiratory diseases. The
invention also relates to the use of such compounds as medicaments, to

pharmaceutical compositions containing them, and to synthetic routes for

their production
Background of the Invention

There are many diseases/disorders that are inflammatory in their nature.

“One of the major problems associated with existing treatments of

inflammatory conditions is a lack of efﬁcacy and/or the prevalence of side

effects (real or perceived).

Inflammatory diseases that affect the population include asthma,
inflammatory bowel disease, rheumatoid arthritis, osteoarthritis, rhinitis,

conjunctivitis and dermatitis.

Inflammation is also a common cause of pain. Inflammatory pain may arise
for numerous reasons, such as infection, surgery or other trauma.

Moreover, several diseases including malignancies and cardioavascular
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diseases are known to have inflammatory components adding to the

symptomatology of the patients.

Asthma is a disease of the airways that contains elements of both
inflammation and bronchoconstriction. Treatment regimens for asthma are
based on the severity of the condition. Mild cases are either untreated or are
only treated with inhaled 8-agonists which affect the bronchoconstriction
element, whereas patients with more severe asthma typically are-treated
regularly with inhaled corticosteroids which to a large extent are anti-

inflammatory in their nature.

Another common disease of the airways with inflammatory and
bronchoconstrictive components is chronic obstructive pulmonary disease
(COPD). The disease is potentially lethal, and the morbidity and mortality
from the condition is considerable. At present, there is no known

pharmacological treatment capable of changing the course of the disease.

The cyclooxygenase (COX) enzyme exists in two forms, one that is
constitutively expressed in many cells and tissues (COX-1), and one that 1s
induced by pro-inflammatory stimuli, such as cytokines, during an

inflammatory response (COX-2).

COXs metabolise arachidonic acid to the unstable intermediate
prostaglandin H, (PGHy). PGH, is further metabolised to other
prostaglandins  including PGE,, PGFy, PGDy, prostacyclin  and
thromboxane A,. These arachidonic acid metabolites are known to have
pronounced physiological and pathophysiological activity including pro-

inflammatory effects.
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PGE. in particular is known to be a strong pro-inflammatory mediator, and
is also known to induce fever and pain. Consequently, numerous drugs
have been developed with a view to inhibiting the formation of PGE,,
including “NSAIDs” (non-steroidal antiinflammatory drugs) and “coxibs”
(selective COX-2 inhibitors). These drugs act predomunantly by inhibition
of COX-1 and/or COX-2, thereby reducing the formation of PGE,.

However, the inhibition of COXs has the disadvantage that it results in the
reduction of the formation of all metabolites of arachidonic acid, some of
which are known to have beneficial properties. In view of this, drugs which
act by inhibition of COXs are therefore known/suspected to cause adverse
biological effects. For example, the non-selective inhibition of COXs by
NSAIDs may give rise to gastrointestinal side-effects and affect platelet and
renal function. Even the selective inhibition of COX-2 by coxibs, whilst
reducing such gastrointestinal side-effects, is believed to give rise. to

cardiovascular problems.

An alternative treatment of inflammatory diseases that does not give rise to
the above-mentioned side effects would thus be of real benefit in the clinic.
In particulaf, a drug that inhibits (preferably selectively) the transformation
of PGH; to the pr_o—inﬂammatory mediator PGE, might be expected to
reduce the inflammatory response in the absence of a corresponding
reduction of the formation of other, beneficial arachidonic acid metabolites. |
Such inhibition would accordingly be expected to alleviate the undesirable

side-effects mentioned above.

PGH, may be transformed to PGE, by prostaglandin E synthases (PGES).
Two microsomal prostaglandin E synthases (mPGES-1 and mPGES-2), and

“one cytosolic prostaglandin E synthase (¢cPGES) have been described.
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The leukotrienes (LTs) are formed .from arachidonic.acid by a set of
enzymes distinct from those in the COX / PGES pathway. Leukotriene B4
is known to be a strong proinflammatory mediator, while the cysteinyl-
containing leukotrienes Cs, Dy and E, (CysLTs) are mainly very potent
bronchoconstrictors and have thus been implicated in the pathobiology of
asthma, The biological activities of the CysLTs are mediated through two
receptors designated CysLT, and CysLT,. As an alternative to steroids,
leukotriene receptor antagonists (LTRas) have been developed in the
treatment of asthma. These drugs may be given orally, but do not control
inflammation satisfactorily. The presently used LTRas are highly selective
for CysLT;. It may be hypothesised that better control of asthma, and
possibly also COPD, may be attained if the activity of both of the CysLT
receptors could be reduced. This may be achieved by developing
unselective LTRas, but also by inhibiting the activity of proteins, e.g.
enzymes, involved in the synthesis of the CysLTs. Among these proteins,
5-lipoxygenase, 5-lipoxygenase-activating protein (FLAP), and leukotriene
C, synthase may be mentioned. A FLAP inhibitor would also decrease the
formation of the proinflammatory LTB.

mPGES-1, FLAP and leukoﬁ?ene Cs éynthase belong to the membrane- |
associated proteins in the eicosanoid aﬁd glutathjoné metabolism (MAPEG)
family. Other members of this family inchide the microsomal glutathione
S-transferases (MGST1, MGST2 and MGST3). For a review, c.f. P.-J.
Jacobsson et al in Am. J. Respir. Crit. Care Med. 161, S20 (2000). It is well
known that compounds prepared as antagonists to one of the MAPEGs may
also exhibit inhibitory activity towards other family members, cf. J. H
Hutchinson ef al in J. Med. Chem. 38, 4538 (1995) and D. Claveau ef al in
J Immunol. 170, 4738 (2003). The former paper also describes that such

compounds may also display notable cross-reactivity with proteins in the
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arachidonic acid cascade that do not belong to the MAPEG family, e.g. 5-

lipoxygenase.

Thus, agents that are capable of inhibiting the action of mPGES-1, and thus
reduciné the formation of the specific arachidonic acid metabolite PGE,, are
likely to be of benefit in the treatment of inflammation. 'Purther, agents that
are capable of inhibiting the action of the proteins involved in the synthesis
of the leukotrienes are also likely to be of benefit in the treatment of asthma
and COPD. |

Prior Art

Certain specific 1(N)-phenylindole-2-carboxylate derivatives have been
disclosed by Rajur et al in Ind. J. Chem Sécrion B: Organic Chemistry
Including Medicinal Chemistry, 31B, 551 (1992) as chemical intermediates
useful in the synthesis of antialiergic agents. The use of these intermediates
in the treatment of inflammatory disorders is not suggested in this

document.

Various indole-2-carboxylates, and derivatives theréof, have been disclosed
in international patent applications WO 01/30343, WO 96/03377, WO
01/00197 and WO 99/33800, US patents Nos. 5,189,054 and 4,960,786,
European patent application EP 483 881 and Italian Patent No. 1303260.
However, none of these documents disclose or suggesf the use of the indole-

2-carboxylates in the treatment of inflammation.

Similar indole-2-carboxylates have been disclosed for potential use in the
treatment of inflammation in  international patent applications WO
99/07678, WO 99/07351, WO 00/46198, WO 00/46197, WO 00/46195,
WO 00/46199, WO 96/18393, WO 02/30895, WO 99/05104, WO 01/32621
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and WO 2005/005415, US patents Nos. 5,081,145 and 5,081,138 and
European patent applications EP 166 591 and EP 985 666. However, none
of these documents disclose such compounds in which an aromatic group is

directly attached to the ring system via the indole nitrogen.

International patent application WO 94/13662 and European patent
application EP 186 367 also mention indoles for potential use mn the
treatment of inflammation. However, these documents do not mention or
suggest compounds in which the benzenoid moiety of the indole 1is

substituted with an aromatic ring.

International patent applications WO 94/14434, WO 99/43672, WO
08/08818, WO 99/43654 and WO 99/43651 and US patents Nos. 6,500,853
and 6,630,496 also describe structurally similar indoles for such potential
use. However, there is no specific disclosure in any of these documents of
indole-2-carboxylates in which an aromatic group is directly attached via

the indole nitrogen.
Disclosure of the Invention
According to the invention there is provided a compound of formula I,

R2
R3

Vs

C(O)OR®
R4

~Z

wherein
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X represents H or a halo group;

R represents an aryl group or a heteroaryl group, both of which groups are

optionally substituted by one or more substituents sclected from A;

one of the groups R% R*, R* and R’ represents an aryl group or a heteroaryl
group (both of \%fhich are optionally substituted by one or more substituents
selected from A) and:

a) the other groups are independently selected from hydrogen, G', an
aryl group, a Aheteroaryl group (which latter two groups are optionally
substituted by one or more substituents selected from A), C,5 alkyl and a
heterocycloalkyl group (which latter two groups are optionally substituted

by one or more substituents selected from G' and/or Z'); and/or

b) any two other groups which are adjacent to each other are optionally

linked to form, along with two atoms of the essential benzene ring in the
compound of formula I, a 3- to 8-membered ring, optionally containing 1 to
3 heteroatoms and/or 1 to 3 double bonds, which ring is itself optionally
substituted by one or more substituents selected from halo, -R®, -OR® and
=0:
A represents, on each occasion when mentioned above:

D an aryl group or a heteroaryl group, both of which are optionally
substituted by one or more substituents selected from B; o

II) ~ C,s alkyl or a heterocycloalkyl group, both of which are optionally
substituted by one or more substituents selected from G' and/or Zl;

I a G' group; or

IV) two A substituents may be linked together to form, along with at
Jeast two (e.g. adjacent) atoms of the aryl or heteroaryl group to which the
w0 A substituents are attached, a further 3- to 5-membered ring, which ning

optionally contains 1 to 3 (e.g. 1 or 2) hetereoatoms and/or 1 to 2 (e.g. 1)
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double bonds, and which is optionally substituted by halo or C,5 alkyl,

which latter group is optionally substituted by halo;

R® represents, on each occasion when mentioned above:

I hydrogen;

II) an aryl group or a heteroaryl group, both of which are optionally
substituted by one or more substituents selected from B; or

Iy Cygalkylora heterocycloalkyl_ group, both of which are optionally

substituted by one or more substituents selected from G' and/or Z';

G represents, on each occasion when mentioned above, halo, cyano, -Nj,
-NO,, -ONO- or -A'R;

wherein A' represents a single bond or a spacer group selected from
_C(0)A%, -S(0),A%, -N(R®A*- or -OA’-, in which:

A? and A’ independently represent a single bond, -O-, “N(R®)- or -C(0)-;

A and A° independently represent a single bond, -C(O)-, -C(O)N(R®)-,

_C(0)0-, -S(O)g- or -S(0)NR®)-;

z! represents, on each occasion when mentioned above, =0, =S, =NOR7,

=NS(0).NR")R"), =NCN or =C(H)NO,;

B represents, on each occasion when méntioned above:

D an aryl group or a heteroaryl group, both.of which zi.re optionally
substituted by one or more substituents selected from G?, methylenedioxy,
difluoromethylenedioxy and/or dimethylmethylenedioxy;

10 C,.5 alkyl or a heterocycloalkyl group, both of which are optionally
substituted by one or more substituents selected from G? and/or 7%,

IIb a G° group; or

IV) methylenedioxy, difluoromethylenedioxy or dimethylmethylene-

dioxy;
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G represents, on each occasion when mentioned above, halo, cyano, -Nj,
-NO,, -ONO> or -A*R?;

wherein A® represents a single bond or a spacer group sclected from
_C(O)A-, -S(0),A%-, N(R'®)A’- or -OA'"-, in which:

A” and A® independently represent a single bond, -O-; NR'9- or -C(0)-;
A and A'® independently represent a single bond, -C(O)-, -C(O)NR'Y-,
-C(0)O-, -S(O)s- or -S(O)NR )5

Z” represents, on each occasion when mentioned above, =0, =S, =NOR’,

“NS(O)LNER')(R’) , =NCN or =C(H)NO»;

R? R® R’ and R'? are independently selected from:

1) hydrogen;

i1) an aryl group or a heteroaryl group, both of which are optionally
substituted by one or more substituents selected from G’, methylenedioxy,
diflucromethylenedioxy and/or dimethylmethylenedioxy;

ii) Cygalkylora heterocycloalkyl group, both of which are optionally
substituted by G* and/or Z°; or

any pair of R” and R®, or R® and R may, for example when present on the
same or on adjacent atoms, be linked together to form with those, or other
relevant, atoms a further 3- to 8-membered ring, optionally containing 1 to 3
heteroatoms and/or 1 to 3 double bonds, which ring is optionally substituted

by one or more substituents selected from G? and/or Z*;

G’ represents, on each occasion when mentioned above, halo, cyano, -Na,
-NO,, -ONO; or -A""-R";

wherein A" represents a single bond or a spacer group selected from
_C(0)A'%, -S(0),A">-, -N(R')A™- or -OA™-, in which:

AZand A" independently represent a single bond, -O-, _N(R'™)- or -C(0)-;
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A" and A" independently represent a single bond, -C(O)-, —C(O)N(RD)—;
-C(0)O-, -S(O)x- or -S(O)NR )-;

3 : : i
Z’ represents, on each occasion when mentioned above, =0, =S, =NOR g

=NS(O),NR')R'"), =NCN or =C(H)NO5;
n represents, on each occasion when mentioned above, 1 or 2;

R'' and R'? are independently selected from:

i) = hydrogen;

11) C.¢ alkyl or a heterocycloalkyl group, both of which groups are
optionally substituted by one or more substituents selected from halo, Cis
alkyl, -N(R'})R™), -O(R"?) and =0; and

iii)  an aryl or heteroaryl group, both of which are opt1onally substltuted
by one or more substituents selected from halo, Cy4 alkyl, -N(R")(R') and
SOR"); or

any pair R!" and R'? may, for example when present on the same Or on
adjacent atoms, be linked together to form with those, or other relevant,
atoms a further 3- to 8-membered ring, 6ptiona]ly containing 1 to 3
heteroatoms and/or 1 to 3 double bonds, which ring is optionally substituted
by one or more substituents selected from halo, C alkyl, NERPR™,
-O(R") and =0;

R'® and R are independently selected from hydrogen and C; 4 alkyl, which

latter group is optionally substituted by one or more halo groups;

or a pharmaceutically-acceptable salt thereof,
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provided that, when R%. R® and R’ all represent H, R’ represents
unsubstituted phenyl, RS represents ethyl, and X represents H or Cl, then R

does not represent 2,4-dinitrophenyl,

~ which compounds and salts are referred to hereinafier as “the compounds of

the invention™.

Pharmaceutically-acceptable salts i.nciudc acid addition salts and base
addition salts. Such salts may be formed by conventional means, for
example by reaction of a free acid or a free base form of a compound of
formula I with one or more equivalents of an appropriate acid or base,
optionally in a sol_\}ellt, or in a medium in which the salt is insoluble,
followed by removal of said solvent, or said medium, using standard
techniques (e.g. in vacuo, by freeze-drying or by filtration). Salts may also
be prepared by exchanging a counter-ion of a compound of the invention in
the form of a salt with another counter-ion, for example using a suitable ion

exchange resin.

Compounds of the invention may contain double bonds and may thus exist
as E (entgegen) and Z (zusammen) geometric isomers about each individual
double bond. All such isomers and mixtures thereof are included within the

scope of the invention.

Compounds of the invention may also exhibit tautomerism. All tautomeric

forms and mixtures thereof are included within the scope of the invention.

Compounds of the invention may also contain one or more asymmetric
carbon atoms and may therefore exhibit optical and/or diastereoisomerism.
Diastereoisomers may be separated using conventional techmques, €.g.

chromatography or fractional crystallisation. The various stereoisomers

PCT/GB2005/002391
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may be isolated by separation of a racemic or other mixture of the
compounds using conventional, e.g. fractional crystallisation or HPLC,
techniques. Alternatively the desired optical isomers may be made by

reaction of the appropriate optically active starting materials under

" conditions which will not cause racemisation or epimerisation (i.e. a ‘chiral

pool’ method), by reaction of the appropriate starting material with a ‘chiral
auxiliary’ which can subsequently be removed at a suitable stage, by

derivatisation (i.e. a resolution, including a dynamic resolution), for

_example with a homochiral acid followed by separation of the

diastereomeric derivatives by conventional means such as chromatography,

or by reaction with an appropriate chiral reagent or chiral catalyst all under
conditions known to the skilled person. All stereoisomers and mixtures

thereof are included within the scope of the invention.

Unless otherwise specified, Cy4 alkyl groups (where q is the upper limit of
the range) defined herein may be straight-chain or, when there is a sufficient
number (i.e. a minimum of two or three, as appropriate) of carbon atoms, be
branched-chain, and/or cyclic (so forming a Cs, cycloalkyl group).
Cs., cycloalkyl groups that may be mentioned include monocyclic or
bicyclic alkyl groups, which cycloalkyl groups may further be bridged.
Further, when there is a sufficient number (i.e. a minimum of four) of
carbon atoms, such groups may also be part cyclic. Such alkyl groups rr'layA
also be saturated or, when there is a sufficient number (i.e. a minimum of
two) of carbon atorns, be unsaturated (forming, for example, a Cs4
cycloalkenyl, a Cg cycloalkynyl or, more particularly, a C,.q alkenyl or a
C,.q alkynyl group). Further, in the case where the substituent is another
cyclic compound, then the cyclic substituent may be attached through a

single atom on the cycloalkyl group, forming a so-called “spiro”-compound.

The term “halo”, when used herein, includes fluoro, chloro, bromo and iodo.

PCT/GB2005/002391
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Heterocycloalkyl groups that may be mentioned include those in which at
least one (e.g. one to four) of the atoms in the ring system is other than
carbon (i.e. a heteroatom), and in which the total number of atoms in the
ring system is between three and twelve (e.g. between five and ten).
Further, such heterocycloalkyl groups may be saturated or unsaturated
containing one or more double and/or triple bonds, forming for example a
Caq (e.g. Cs.9) heterocycloalkenyl (where q is the upper limit of the range)
or a C;4 heterocycloalkynyl group. C, 4 heterocycloalkyl groups that may
be mentioned include aziridinyl, azetidinyl, dibydropyranyl, dihydropyridyi,
dihydropyrrolyl (including 2,5-dihydropyrrolyl), dioxolanyl (including 1,3-
dioxolanyl), dioxanyl (including 1,3-dioxanyl and 1,4-dioxanyl), dithianyl
(including  1,4-dithianyl), dithiolanyl (including 1,3-ditlﬁolanyl),
imidazolidinyl, imidazolinyl, morpholinyl, oxetanyl, oxiranyl, piperazinyl,

piperidinyl, pyranyl, pyrazolidinyl, pyrrolidinonyl, pyrrolidinyl, pyrrolinyl,

| quinuclidinyl, sulfolanyl, 3-sulfolenyl, tetrahydropyranyl, tetrahydrofuranyl,

tetrahydropyridyl, thietanyl, thiiranyl, thiolanyl, thiomorpholinyl, tn'thianyi
(including 1,3,5-trithianyl), tropanyl and the like. Other heterocycloalkyl
groups that may be mentioned include 7-azabicyclo[2.2.1]heptanyl, 6-
azabicyclo[3.1.1]heptanyl, 6-aza.bicyclo-[3 .2.1]Joctanyl, 8-azabicyclo[3.2.1]-

octanyl, 7-oxabicyclo[2.2.1]heptanyl and 6-oxabicyclo[3.2.1]octanyl.

Heterocycloalkyl groups that may be mentioned include monocyclic and
bicyclic heterocycloalkyl groups, which groups may further be bridged.
Substituents on heterocycloalkyl groups may, where appropriate, be located
on any atom in the ring system including a heteroatom. Further, in the case
where the other substituent is another cyclic compound, then the cyclic
compound may be attached through a single atom on the heterocycloalkyl
group, forming a so-called “spiro”-compound. The point of attachment of
heterocycloalkyl groups may- be vig any atom in the ring system including

(where appropriate) a heteroatom (such as a nitrogen atom), or an atom on

PCT/GB2005/602391
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any fused carbocyclic ring that may be present as part of the ring system..

Heterocycloalkyl groups may also be in the N- or S- oxidised form.

For the avoidance of doubt, the term “bicyclic”, when employed in the=
context of cycloalkyl and heterocycloalkyl groups refers to such groups irm
which the second ring is formed between two adjacent atoms of the firss
ring. The term “bridged”, when employed in the context of cycloalkyl or=
heterocycloalkyl groups refers to monocyclic or bicyclic groups in whichn
two non-adjacent atoms are linked by either an alkylene or heteroalkylene=

chain (as appropriate).

Aryl groups that may be mentioned iﬁclude Cs.13 (e.g. Ce.10) aryl groups__
Such groups may be monocyclic or bicyclic and have between 6 and 13
(e.g. 10) ring carbon atoms, in which at least one ring is aromatic. Ce.13 aryll
groups include phenyl, naphthy! and the like, such as fluorenyl and, more
particularly, 1,2,3,4-tetrahydronaphthyl, indanyl, and indenyl. The point off
attachment of aryl groups may be via any atom of the ring system_
However, when aryl groups are bicyclic or tricyclic, they are preferably~

linked to the rest of the molecule via an aromatic ring.

Heteroaryl groups that may be mentioned include those which have betweern
5 and 10 members. Such groups may be monocyclic, bicyclic or tricyclic..,
provided that at least one of the rings is aromatic and wherein at least on=
(e.g. one to four) of the atoms in the ring system is other than carbon (L.e. aa
heteroatom). Heterocyclic groups that may be mentioned include acridinyl_,
benzimidazolyl, benzodioxanyl, benzodioxepinyl, benzodioxoly! (including=
1,3-benzodioxolyl),  benzofuranyl,  benzofurazanyl,  benzothiazolyR
(including  2,1,3-benzothiazolyl), benzoxadiazolyl (including 2,1,3—
benzoxadiazolyl), benzoxazinyl (including 3,4-dihydro-2H-1,4—

benzoxazinyl),  benzoxazolyl,  benzimidazolyl, = benzomorpholinyl_,

PCT/GB2005/002391
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benzoselenadiazolyl (including 2,1,3-benzoselenadiazolyl), benzothienyl,
carbazolyl, chromanyl, cinnolinyl, furanyl, imidazolyl, imidazof[l,2-
alpyridyl, indazolyl, indolinyl, indolyl, isobenzofuranyl, isochromanyl,
isoindolinyl, isoindolyl,' isoquinolinyl,  isothiaziolyl,  1soxazolyl,
naphthyridinyl (including 1,5-naphthyridinyl and 1,8-naphthyridinyl),
oxadiazolyl  (including  1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl and
1,3,4-oxadiazolyl), oxazolyl, phenazinyl, phenothiazinyl, phthalazinyl,
pteridinyl, purinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridyl, pyrimidinyl,
pyrrolyl, quinazolinyl, quinolinyl, quinolizinyl, quinoxalinyl, tetrahydroiso-
quinolinyl  (including  1,2,3,4-tetrahydroisoquinolinyl  and 5,6,7,8-
tetrahydroisoquinolinyl),  tetrahydroquinoliny!  (including  1,2,3,4-
tetrahydroquinolinyl ~ and  5,6,7,8-tetrahydroquinolinyl),  tetrazolyl,
thiadiazolyl  (including  1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl  and
1,3,4-thiadiazolyl), thiazolyl, thiéchromanyl, thienyl, triazolyl (including
1,2,3-triazolyl, 1,2,4-triazolyl and 1,3,4-triazolyl) and the like. Substituents
on heteroaryl groups may, where appropriate, be located on any atom in the
ring system including a heteroatom. The point of attachment of heteroaryl
groups may be via any atom in the ring system including (where
appropriate) a heteroatom (such as a nitrogen atom), or an atom on any
fused carbocyclic ring that may be present as part of the ring system.
However, when heteroaryl groups are bicyclic or tric.yclic, they are
preferably linked to the rest of the molecule via an aromatic ring.

Heteroaryl groups may also be in the M- or §- oxidised form.

Heteroatoms that may be mentioned include phosphorus, silicon, boron,
tellurium, preferably, selenium and, more preferably oxygen, mnitrogen

and/or sulfur.
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For the avoidance of doubt, optionally substituted nmethylenedioxy groups.
when attached to a ring system, are formed between _a_ny two adjacent atoms

of the ring system.

For the avoidance of doubt, in cases in which the iadentity of two or more
substituents in a compound of the invention may toe the same, the actual
identities of the respective substituents are not in ariy way interdependent.

For example, in the situation in which R’, and any ope of R? to R°, both

~ represent aryl groups substituted by one or more C;_g alkyl groups, the alkyl

groups in question may be the same or different. Similarly, when groups.
are substituted by more than one substituent as defin ed herein, the identities
of those individual substituents are not to b-e regarded as being
interdependent. For example, when R' represerts e.g. an aryl group
substituted by G' in addition to, for example, C_3 a_lkyl, which latter group
is substituted by G', the identities of the two G' groups are not to be

regarded as being interdependent.

Compounds of the invention that may be me=ntioned include those
hereinbefore defined, in which, when R! represent:s phenyl substituted by
one or more (e.g. two) A groups and A represents G, then:
1) G reﬁresenfs halo, cyano, -N3, <-ONO; or -A'R"; =nd/or
1) when G' represents -NO», then RS represents:
D hydrogen;
) an aryl group or a heteroaryl growap, both of which are
optionally substituted by one or more substi_tuents selected from B;
or
III) methyl, Cs¢ alkyl or a heterocycloallikyl group, all of which

are optionally substituted by one or more su_bstituents selected from

G' and/or Z'.
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Further comp ounds of the invention that may be mentioned include those in
which:

A? and A’ indHependently represent a single bond, -O- or “NR®)-;

Z' representszs, on each occasion when mentioned above, =0, =NOR’,
=NS(0),N(RZ)(R"), =NCN or =C(H)NO»;

A" and A® ind_ependently represent a single bond, -O- or “NQR'Y-; A

Z? represents., on each occasion when mentioned above, =0, =NOR®,
=NS(O),NR' HR®) , =NCN or =C(H)NO:;

A'? and A" imdependently represent a single bond, -O- or N(R'")-; and/or
z? represents , on each occasion when mentioned above, =0, =NOR",

=NS(0),NR' H(R"),=NCN or =C(H)NO,.

G! represents halo, cyano, -N3, -NO, or _A'-R;

A* and A® incdependently represent a single bond, -C(O)-, -C(O)N(RS)- or
-C(0)0O-;

z! represents —NOR’, =NCN or, preferably, =0;

G represents cyano, -Nj or, more preferably, halo, -NO, or AS R,

AS represents --N(R'A’- or -0A'-;

A’ represents -C(O)N(R'®)-, -C(0)O- or, more preferably, a single bond or
-C(0)-;

A'® represents A® and, preferably, a single bond;

77 represents =NOR’ or =NCN or, more preferably, =O;

G? represents Zhalo, -NO, or ANRM

A" represents a single bond, -C(O)A"2, -N(R')A™ or -0A";

A'? represents a single bond or -O-;

A" and A' i_ndependently represent -C(Q)- or, more preferably, a single
bond;

Z° represents =0;

n represents 2;
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when either of R'' and R'? represent optionally substituted Cy4 alkyl, the
optional substituent is one or more halo groups;
when either of R"®> and R* represent optionally substituted C,4 alkyl, the

optional substituent is one or more fluoro groups.

Preferred compounds of the invention include those in which R' and (when
they represent an aryl or heteroaryl group) R%, R, R* and/or R’ represent an
optionally substituted phenyl, naphthyl, pyrrolyl, furanyl, thienyl, pyrazolyl,
imidazolyl (e.g 1-imidazolyl, 2-imidazolyl or 4-imidazolyl), »oxazolyl,
isoxazolyl, thiazolyl, pyridyl (e.g. 2-pyridyl, 3-pyridyl or 4-pyridyl),
indazolyl, indolyl, indolinyl, isoindolinyl,  quinolinyl, 1,2,3,4-
tetrahydroquinolinyl, isoquinolinyl, 1,2,3,4-tetrahydroisoquinolinyl,
quinolizinyl, benzofuranyl, isobenzofuranyl, chromanyl, benzothienyl,
pyridazinyl,  pyrimidinyl, = pyrazinyl, indazolyl,  benzimidazolyl,
quinazolinyl, quinoxalinyl, 1,3-benzodioxolyl, benzothiazolyl, and/or
benzodioxanyl, group. Other groups that may be mentioned include
optionally substituted 3,6,7,8-tetrahydroquinolinyl, 5,6,7.8-
tetrahydroisoquinolinyl and tetraz_olyl. Particularly preferred values include
optionally substituted quinolinyl and pyrimidiny] and, more particularly,

phenyl, naphthyl and pyridyl.

Optional substituents on such R, R?, R® R and R® groups are preferably
selected from:

cyano;

-C(O)N(R*)R™;

heterocycloalkyl, such as a nitrogen-containing 4- to 8-membered (e.g. 5- to
6-membered) heterocycloalkyl group, optionally containing One Or Imore

unsaturations and optionally substituted by one or more halo or Ci.; alkyl

groups;
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heteroaryl, such as a 5- or 6-membered nitrogen-containing heteroaryl
group, optionally substituted by one or more halo or C,; alkyl groups; or
are more preferably selected from:

-NO:;

halo (e.g. fluoro, chloro or bromo);

Cy alkyl, which alky! group may be linear or branched (e.g. Cy4 alkyl
(including methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or z-butyl),
n-pentyl, isopentyl, n-hexyl or isohexyl), cyclic (e.g. cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl), part—cyclic'(e.g. cyclobutylmethyl or
cyclopropylmethyl), unsaturated (e.g. ethylene, 1-propenyl, 2-propenyl,
1-butenyl, 2-butenyl, 3-butenyl, 1-pentenyl, 2-pentenyl, 4-pentenyl or 5-
hexenyl) and/or optionally substituted with one or more groups selected
from halo (e.g. fluoro, so forming fluoromethyl, difluoromethyl or
trifluoromethyl), -C(O)OR'® and -OR";

-OR";

N(R™R'S; and

‘S(O)zRISL

wherein R'> and R'® independently represent, on each occasion when
mentioned above, H, a heterocycloalkyl group optionally substituted by one
or more Cy4 alkyl groups (such as a 4-methylpiperazinyl group) or Cig
alkyl (such as cyclopentyl, cyclopropyl or, preferably, methyl, ethyl,
ethylene, n-propyl, isopropyl, n-butyl, isobutyl,  #-butyl or
cyclobutylmethyl), which latter group 1s optionally substituted by one or
more substituents selected from halo (e.g. fluoro) groups (so forming, for
example, a fluoromethyl, difluoromethyl or ’m’.ﬂuoroinethyl group), -OR",
NR'®R", -C(0)OR" and -C(O)NR'*R";

wherein R'7, R'® and R'® independently represent, on €ach occasion when
mentioned above, H, C, alkyl (such as methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, +-butyl), which alkyl groups are optionally substituted by

one or more halo (especially fluoro) groups; or
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R'® and R are linked to form a 4- to 8-membered ring optionally
containing a further 1 to 2 heteroatoms (e.g. a pyrrolidiny! or a piperazinyl
group), which ring is optionally substituted by a C;.; alkyl group (such as

methyl).
Preferred values of R® include C, alkyl and, particularly, H.
Preferred values of X include H, Cl and Br.

More preferred compounds inclide those in =which:

R represents an aryl group such as a phenxyl or naphthyl (e.g. 2-naphthyl)
group or a heteroaryl group such as a quin_olinyl or, preferably, a pyridyl
group, both of which are optionally substituteed by one or two A groups;

R’ represents G' or, more preferably, hydrog en;

R® and R* independently represent G! or, mosere preferably, hydrogen, an aryl
group such as a phenyl group or a heteroaryl group such as a pyrimidinyl or,
preferably, a pyridyl group, which latteer two groups are optionally
substituted by one or two A groups;

at least one of R and R” represents optionally substituted aryl or heteroaryl,

“and up to one other represents G' or, more preferably, hydrogen;

when R? or R* represents an aryl or hé‘Terdaryl group, then the other
substituents on the essential benzene ring in the compound of formula I (ie.
R* R’ and R? or R? (as appropriate)) indepesndently represent H or G' (eg.
halo (such as chloro), cyano, methyl, methoxy, trifluoromethyl or
trifluoromethoxy);

A represents G,

G' represents cyano, halo (e.g. bromo, fluo 10 or, more particularly, chloro)
or, more preferably, -NO; or AR

A' represents ~C(O)A2- or, more prefera bly, a single bond, -§(0),A>,
NRHA*- or -0A’-; ‘
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A’ represents -N(RS)—;..

A’ represents a single bond;

A’ represents a single bond or -C(O)-;

A° represents a single bond; _

R’ represents hydroge=n, optionally branched, optionally unsaturated and/or
optionally cyclic C; :alkyl, or a heterocycloalkyl group (such as a nitrogen-
containing heterocycloalkyl group optionally containing one or two double
bonds, so forming for example a pipendinyl, pyrrolidinyl, morpholinyl
group or, more preferaably a piperazinyl group), which latter two groups are
optionally substituted “by one or more substituents selected from G’;

R® represents hydrogzsen or C; alkyl, which latter group is optionally
substituted by one or rmore substituents selected from G ;

G’ represents halo (espoecially fluoro) or -A'.R";

A" represents a single= bond, -C(0)A"?, -NR'?)- or -O-;

A" represents -O- or —-N(R'?)-;

R" represents hydrogen or C;.; alkyl (such as methyl or ethyl); or

R'' and R are linBked to form a 5- to 6-membered ring optionally
containing one further heteroatom (further to the nitrogen atom to which R'!
and R'? are attached), for example a nitrogen heteroatom, and which ring is

optionally substituted by a C,_; alkyl (e.g. methyl) group.

Especially preferred compounds of the invention are wherein:

R® represents H;

R! represents a pheny~1 group, optionally substituted, for example by halo
(e.g. chloro), -A'-R” o r -NO, (e.g. optionally substituted, for example in the
4-position, by a -A'-R-7 or a -NO, group and optionally further substituted,
for example in the 3-p osition, by a -NO; group). In such instances, A’ may
represent -OA°-, a sin gle bond or a -S(0),A’- group. When A’ represents
-0OA>-, A’ is preferablsy a single bond and R’ is preferably C, alkyl, such as
cyclopropyl, cycloperatyl or, more particularly, methyl, ethyl, isopropyl,
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isobutyl, r-butyl or cyclobutylmethyl, optionally substituted by one or more
G® groups. In such instances G’ may represent halo (especially fluoro) or
AR wherein A'' preferably represents -C(O)A"”, -OA"”- or
N(R'A"™-, in which A' and A" are preferably single bonds and A7 is
preferably -O- or -N(R')-. In the instance when A" represents -OR''-, R"
is preferably H, when A" represents NRR", R'! and R'? are preferably
linked to form a 5-membered ring, such as a pyrrolidine ring, when A"
represents -C(O)OR™, R'' is preferably H and when A'' represents
-C(O)NR'MR', then R'! and R'? are preferably linked to form a 6-
membered ring, optionally containing a further mﬁdgeﬂhétcroétdm: such as
a piperazine ring, which ring is optionally substituted by a C,.; alkyl, such
as a methyl, group. When A! represents a single bond, R’ may represent a
C,s (e.g. Ci.3) alkyl group, such as a cyclobexyl or, more particularly, a
methyl or ethylene group, both of which are optionally substituted by one or
more G° group. In such instances, G’ may represent halo (especially
fluoro), or a AY-RM group, wherein A" is preferably a
-C(O)AD— group, in which A'? preferably represents -O- and R is
preferably H. When Al represents -S(O)gAS - A s preferably a single bond
and R’ may represent a C,; alkyl group, such as ethyl or, preferably,
methyl, or R’ may also represent a heterocycloalkyl group, such as a
piperazine group, optionally substituted by G, wherein G’ is preferably
-AMR" A' is preferably a single bond and R’ may represent a C;.; alkyl
group, such as a methyl group.  Thus R' may represent a 4-
cyclopropoxyphenyl, 4-cyclopentoxyphenyl, 4-cyclopentoxy-3-nitrophenyl,
4-isopropoxy-3-nitrophenyl, 4-chlorophenyl, 3,5-dichlorophenyl, 4-cyclo-
hexylpheny! or, more particularly, 4-isopropoxyphenyl, 4-ethoxypheny1, 4-
isobutoxyphenyl, 4-cyclobutylmethoxyphenyl, 4-methoxy-phenyl, 4-(2-
methyl-1-(pyrrolidin- 1-yl)propan-2-yloxy)phenyl, 4-(1 -hydroxy-2-methyl-
propan-2-yloxy)phenyl, 4-trifluoromethoxyphenyl, 4-methylsulfonylphenyl,
4-methyl—-3—ni11'ophenyl, 4-trifluoromethylphenyl, 4-(2-carboxypropan-2-
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yloxy)phenyl, 4-(2-carboxyvinyl)phenyl, 4-nitro-phenyl, 4-(2-methyl-1-(4-
methylpiperazin-1-yl)propan-2-yloxy)phenyl, 4-(4-methylpiperazin-1-
ylsulfonyl)phenyl or a phenyl group;
R’ may also be a 2-naphthyl group, optionally substituted, for example in
the 6-position by a single -A’-R” group. In such instances, A' may
represent -0A° -, In which A’is a single bond and R’ represents C;_; alkyl,
such as an optionally branched propyl group, so forming, for example a 6-
1sopropoxynaphthalen-2-y! or 2-naphthyl group;
R' may also be a quinolinyl (e.g. 3-quinolinyl) groﬁp;
R' may alternatively represent a 2- or 3-pyridyl group, substituted at the

meta or, preferably, para-position relative to the pont of attachment of the

"R group to the indole ring with a single substituent selected from -A'-R’.

In such instances, A' may represent -N(R®)A*- or, more particularly, -OA>-
or a single bond. When A’ represents -OA°-, A® is preferably a singie bond
and R’ may represent Cy_5 (e.g. Cy;) alkyl, such as cyclopentyl or, more
particularly, ethyl or isopropyl. When A' represents a single bond, R’ may
represent C,; alkyl, such as ethyl or, preferably, methyl, which group is
optionally substituted by G?, in which G® is halo (e.g. fluoro) or,
particularly, -OR" and R may represent C, ; élkyl, such as ethyl. When
A' represents -N(R¥A®, A* is preferably a single bond, RS 1s preferably
hydrogen and R’ may represent C, alkyl, such as cyclic Cs.s alkyl (e.g.
cyclopentyl). Thus R' may also represent a 6-cyclopentoxypyrid-3-yl, 5-
cyclopentylaminopyrid-2-yl,  5-trifluoromethylpyrid-2-yl o1, Iore
particularly, a 5-ethoxymethylpyrid-2-yl or 6-isopropoxypyrid-3-yl group;

when R’ represents G', G' represents halo (e.g. chloro), cyano, methyl,

—_

rifluoromethyl or, more preferably, -NO, or AR’ in which A' is

f

NRHA*:. In such instances, A* may represent a single bond or a -C(0)-
group, R® represents H and R’ represents H or C,_; alkyl, such as methyl. In
this respect, R” may represent H, -N(H)C(O)Me or -NHo;
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R® represents H or a phenyl group optionally substituted by one or mbre
(e.g. two) groups selected from halo (e.g. chioro) and -AR’ (e.g.
substituted at the 3-- or, more particularly, 4-position by a single AR
group). In such msstances, A' may represent -C(O)A2 -, in which case A’
represents -N(R®)- aand R’ and R® independently represent hydrogen, or Al
may, more preferab ly, represent a single bond or -OA’-, in which A’ is a
single bond, and R” represents Cy.¢ alkyl, such aé methyl, isopropyl, z-butyl
or hexyl (especially= cyclohexyl) optionally substituted by one or more G
Vgroups in which G- is halo, such as fluoro, to form, for example, a 4-
chlorophenyl, 3,5-dichlorophenyl, 2.4-dichlorophenyl, 4-carbamoylphenyl
group or, more par—ticularly, a 4-tert-butylphenyl, 4-isopropoxyphenyl, 4-
trifluoromethylphensyl, 4-triflucromethoxyphernyl or 4-cyclohexylphenyl
group;

R’ may alternativeliy represent a 2- or 3-pyridyl group, substituted at the
meta or, preferably,, para-position relative to the point of attachment of the
R’ group to the indoole ring with a single substituent selected from halo (e.g.
chloro) or, more preferably, _ALR”. In such instances, A' may represent
NERHA*, in whic-h A” represents a single bonci, R® represents hydrogen
and R’ represents (.6 alkyl, such as cyclic Cs.5 alkyl (e.g. cyclopentyl) or,
A' may, more particcularly represent a single bond or _OA’-, in which A’isa
single bond and R’ represents a heterocycloalkyl (such as a 5-membered

nitrogen containing heterocycloalkyl ring optionally containing a double

" bond (e.g. 3,4,5,6-t etrahydro-2H-pyridyl)) or, more particularly a Cy.5 (e.g.

C,.5) alkyl, such ass cyclopentyl or, more particularly, methyl or isopropyl
optionally substitut ed by one or more G> groups in which G? is halo such as
fluoro, to form for example a 5-chloropyrid-2-yl, 5-cyclopentylaminopyrid-
2-yl, 6-cyclopentoxypyrid-3-yl, 6-(pipeﬁdin—1—y])pyridin-3-yl or, Imore
.particularl,y; a S-tri#fluoromethylpyrid-2-yl or 6~isopropoxyp5n‘id—3-yl group;
R} may altemativ-ely represent pyrimidinyl group (e.g. 2-pyrimidinyl),

optionally substitutted, for example at the meta or, more particularly, para
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position relative to the point of attachment of the R® group to the indole
ring, with a single substituent selected from halo (e.g. bromo) and AR in
which A’ preferably represents a single bond z=nd R’ represents C,_3 alkyl
(e.g. propyl) or a heteroaryl group, for exainple a nitrogen-containing '
heteroaryl group such as pyridyl (e-g. 2-pyridyl). - Thus R® may also
represent S-bromopyrimidin—Z—yl, S-propylpyri;midin—Q—yl or 5-(pyridin-2-
yl)pyrimidin-2-¥}; '

R* represents H, a pyridyl group or a phenyl greoup, which latter group may
be substituted at the 3. or, more particularly, 4-poosition with a single AR
group. In such instances, A' may represent -O=A’-, in which A’ is a single
bond and R represents Cy.4 alkyl, such as isop ropyl, optionally substituted
by one or more G’ groups in which G? is halo, . such as fluoro, so forming, .
for example, 2 4-isopropoxyphenyl group;

R’ represents H.

Particularly preferred compounds of the inve=ntion include those of the

examples described hereinafter.

Compounds of the invention may be made in accordance with techniques
that are well known to those skilled in the art, for example as described

hereinafter..

According to a further aspect of the invention th-ere Is provided a process for

the preparation of 2 compound of formula I, whiich process comprises:

() for commpounds of formula I wherein X regpresents halo, reaction of a
compound of formula I wherein X represents 1, with a reagent or mixture
of reagents known to be a source of halide ions:. For example, for bromide
10ns, N-bromosuccinimide may be employed, ~for iodide ions, iodine Or a

mixture of Nal and N-chlorosuccinimide may be employed, for chloride
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ions, N-chlorosuccinimide may be employed and for fluoride ions, 1-
(chloromethyl)-4-fluoro-1,4-diazoniabicyclo[2.2 2]octane  bis(tetrafluoro-
borate) may be employed. This reaction may be carried out in a suitable
solvent (e.g. acetone, benzene or dioxane) under conditions known to the

skilled person;

(ii) for compounds of formula I wherein X represents H, reaction of a

compound of formula II,

R2
R3

N—c(0)0R?
N
R4 N

RS

wherein Rz, R, R, R’ and R® are as hereinbefore defined, with a compound

of formula III,
R'L' I
wherein L' represents a suitable leaving group such as as chloro, bromo,

iodo, a sulfonate group (e.g. -OS(0),CFs3, -0OS(0),CH;, -0OS(0),PhMe or a

nonaflate) or -B(OH), and R' is as hereinbefore defined, for example

‘optionally in the presence of .an,appropriate metal catalyst (or a salt or

complex thereof) such as Cu, Cu(OAc),, Cul (or Cul/diamine complex),
Pd(OAc),, Pdy(dba); or NiCl,, and an optional additive such as Et;N,
pyridine, NN -dimethylethylenediamine, Ph;P,  2,2'-bis(diphenyl-
phosphino)-1,1'-binaphthyl, xantphos, Nal or an appropriate crown ether
such as 18-crown-6-benzene, in the presence of an appropriate base such as

NaH, Ef;N, pyndine, N.N'-dimethylethylenediamine, Na,CO;, K,COs,
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K;PO,, Cs>,CO;, -BuONa or -BuOK (or a mixture thereof), in a suitable
solvent (e.g. dichloromethane, dioxane, toluene, ethanol, isopropanol,
dimethylformamide, ethylene glycol, ethylene glycol dimethyl ether, water,
dimethylsulfoxide, acetonitrile, dimethylacetamide, ]\Lmethylpyrrolidinone,' .
tetrahydrofuran or a mixture thereof) or in the absence of an additional
solvent when the reagent may itself act as a solvent (e.g. when R! represents
phenyl and L' represents bromo, i.e. bromobenzene). This reaction may be
carried out at room temperature or above (e.g. at a high temperature, such as
the reflux témperature of the solvent system that is employed) or using

microwave irradiation;

(iii) for compounds of formula I wherein X represents H, reaction of a

compound of formula IV,
R2.R5 -
6
L3 N

R‘I

wherein L’ represents L' or L%, in which L? represents a suitable leaving
group such as chloro, bromo, iodo, -B(OH), or a protected derivative
thereof, for example a 4 4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl group, 9-
borabicyclo[3.3.1]nonane (9-BBN), -Sn(alkyl); (e.g. -SnMes or -SnBu;), or
a similar group known to the skilled person, and L? is attached to one or
more of the carbon atoms of the benzenoid ring of the indole, and the
remaining positions of the benzenoid ring are substituted with 1 to 3
(depending on the number of L substituents) R>-R’ substituents, R*-R’
represents any one of the substituents, 1.e. R% R} R’ and R, that are already
present in that ring (as appropriate), and L', R R?, R? R, R’ and R® are as’

hereinbefore defined, with a compound of formula V,

PCT/GB2005/002391



10

15

20

[\
W

WO 2005/1238673

R20L4 \]

wherein R*° represents Rz, RB, R* or R® (as a}ﬁpropriate), and L* représcnts
L' (whem L’ represents Lz) O,r,L2 (when L* represents L"), as hereinbefore
defined. The skilled person will appreciate that L' and L” will bé mutually
compatilble. This reaction may be performed, for example in the presence
of a suitzable cataiyst system, e.g. a metal (or a salt or complex thereof) such
as Cul, B2dCl,, Pd/C, Pd(OAc),, Pd(Ph3P)2C12, Pd(Ph;P)4, Pd>(dba); or NiCl,
and an additive such as 7-BusP, (C¢Hjii)sP, PhsP, AsPh;, P(o-Tol)s, 1,2-
bis(diph- enylphosphino)ethane, 2,2'-bis(di-tert-butylphosphino)-1,1'-
biphenyl, 2,2'-bis(diphenylphosphino)-1, 1'-binaphthyl, 1,1’-bis(diphenyl-
phosphimoferrocene), 1,3-bis(diphenyl-phosphino)propane or xantphos,
together- with a suitable base such as, Na,CO;, K;PO,, Cs,CO;, KOH,
NaOH, K.COs, CsF, Et;N, (i-Pr);NEt, 7-BuONa or -BuOK (or mixtures
thereof) in a suitable solvent such as dioxane, ‘toluene, ethanol,

dimethy-1formamide,  ethylene  glycol  dimethyl  ether,  water,

‘dimethy—lsulfoxide, acetonitrile, dimethylacetamide, N-methylpyirolidinone,

tetrahydarofuran or mixtures thereof. The reaction may be carried out for
examples at room temperature or above (e.g. at a high temperature such as
the refJux temperature of the solvent system) oOr using microwave
irradiatt on. The skilled person will appreciate that when L3 or L* (of the
compou_nds of formulae IV and V, respectively, represent halo, such
coxﬁpou;nds may first be activated by:
| (1) forming the corfesponding Grignard reagent under standard
c—onditions known to those skilled in the art (e.g. employing
rnagnesium or a suitable reagent such as a mixture of C, ¢ alkyl-Mg-
Inalide and ZnCl, or LiCl), followed by reaction with a compound of

formula IV or V (as appropriate), optionally in the presence of a
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catalyst (e.g. FeCls) under conditions known fo t#ose skilled in the
art; or
(1) forming the corresponding lithiated compourad under halogen-
Jithium exchange reaction conditions known to tkaose skilled m the
art (e.g. employing n-Buli or ¢-BuLi in the preseence of a suitable
solvent (e.g. a polar aprotic solvent, such as THIF)), followed by
reaction with a compound of formula IV or V (as apopropriate).
The skilled person will also appreciate that the magnesiumn of the Grignard
reagent or the lithium of the lithiated species may be exchanged for a
different metal (ie. a transmetallation reaction may be performed), for
example to zinc (€.8. using ZnCl,) and the intermediate so formed may then
be subjected to reaction with a compound of formu:la IV or V (as

1 143 ST e A e e 4l ot } N
appropriate) under conditions known to those skilled m th -e art, for example

Compounds of formula T, may be prepared by reaction of a compound of

formula VI,

R2R5 -
L3 N

wherein L?, R%-R’ and R® are as hereinbefore defined witla a compound of
formula V as hereinbefore defined, for example under cosnditions such as
those described hereinbefore in respect of preparation o~f compounds of

formula T (process step (iii)) above.

Compounds of formula TV, may be prepared by reaction off a compound of

formula V1 with a compound of formula III as hereinbef ore defined, for
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example under reaction conditions such as those described hereinbefore in

respect of preparation of compounds of formula I (process step (11)) above,

Compounds of formula IV in which L’ represents L’ may be prepared by

reaction of a compound of formula IV in which L represents L', with an

appropriate reagent for the introduction of the L* group. This conversion

may be performed by methods known to those skilled i the art, for

example:

i)

1)

(iii)

compounds of formula IV, in which L’ is 4,4,5:5—fctramethy1—l,3,2—
dioxaborolan-2-yl may be prepared by reaction of | the reagent
bis(pinacolato)diboron with a coinpound of formula IV in which L’
represents L', for example under reaction C;onditions such as those
described hereinbefore in respect of preparation of compounds of
formula I (process step (i1)) above;

compounds of formula IV, in which L’ represents -B(OH), may be
prepared by reaction of a corresponding compound of formula I'V in
which L* represents halo by reaction with, for example, boronic acid
or a protected derivative thereof (e.g. bis(pinacolato)diboron or
triethyl borate) followed by (if necessary) deprotection under
standard conditions. The skilled person will appreciate that the
cmﬁpound of formula IV in which L’ represents halo may first need
to be converted to the cofresponding Gnignard reagent, or another
metal (e.g. via a transmetallation. reaction), for example under
conditions such as those described in respect of preparation of
compounds of formula I (process step (iii)) above; or

compounds of formula IV in which L’ represents a halo group may
be prépared by reaction of a corresponding compound of formula IV
in which L’ represents a different halo group, for example employing
a suitable source of halide ions such as those described hereinbefore

in respect of preparation of compounds of formula I (process step (i)
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above, under conditions known to those skilled in the art. For
example, conversion of a bromo group to an 1odo group may be
performed in the presence of Nal, optionally in the presence of a
suitable catalyst (e.g. Cul) and/or a catalytic amount of base (e.g.
N’N.-dimethyl-1,2-diaminoethane) in the presence of a suitable
solvent such as one described hereinbefore in respect of preparation

of cbmpounds of formula I (process step (1)) above.

Conversions of the L* group and the L’ group in the compounds of formulae
V and VI, respectively, may be performed in a similar manner to that
described above in respect of converting the L’ group in compounds of

formula I'V.

Compounds equivalent to compounds of formula II, IV and VI, but which
are substituted in the 3-position with a halo group may be prepared by
reaction of a corresponding compound of formula II, IV and VI,
respectively, with a reagent known to be a source of halide ions, for
example under conditions such as those hereinbefore described in respect of

preparation of compounds of formula I (process step (1)) above.

Compounds of formulae III, V, and VI are either commercially available,
are known in the literature, or may be obtained either by analogy with the
processes described herein, or by conventional synthetic procedures, n
acc‘ordar'lce with standard techniques, from available starting materials using
appropriate reagents and reaction conditions. In this respect, the skilled
person may refer to inter alia “Comprehensive Organic .S"ynzhesi;c” by B. M..

Trost and I. Fleming, Pergamon Press, 1991.

Indoles of formulae II, IV and VI, may also be prepared with reference to a

standard heterocyclic chemistry textbook (e.g. “Heterocyclic Chemistry” by
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1. A. Joule, K. Mills and G. F. Smith, 3™ edition, published by Chapman &
Hall or “Comprehensive Heterocyclic Chemistry I’ by A. R. Katritzky, C.

W. Rees and E. F. V. Scriven, Pergamon Press, 1996) and/or made

according to the following general procedures.

For example compounds of formulae II and VI, may be prepared by

reaction of a compound of formula VII,

C(O)OR®
SUB~©\ \H/ v
~N :
N .
H

wherein SUB represents the substitution pattern that is present in the

10

compound of formula II or VI to be formed and R® is as hereinbefore
defined, under standard Fischer indole synthesis conditions known to the
person skilled in the art.

15
Compounds of formulae IT and VI, may alternatively be prepared by

reaction of a compound of formula VIII,
O

H
SUB Vil

20
wherein SUB is as hereinbeforé defined with a compound of formula IX,

N;CH,C(O)OR® IX
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wherein RS is as hereinbefore defined and preferably does not represents

hydrogen, under conditions, known to the person skilled in the art (i.e. tos

induce a condensation reaction, followed by a thermally inducedl

cyclisation).
5
Compounds of formula VII, may be prepared by:
(a) reaction of a compound of formula X,
SUB X
e
10 H .
wherein SUB is as hereinbefore defined with a compound of=
formula X1,
15 H,CC(O)C(O)OR® XI
wherein R® is as hereinbefore defined under conditions known
to the skilled person; or
20 (b)  reaction of a compound of formula XII,

| SUB—@\ Xi
: w

2

wherein SUB is as hereinbefore defined with a compound of ™

25 formula XIII, -
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Rm
C(O)ORG Xl

wherein R™ represents OH, O-C, alkyl or C4 alky! and R is -
as hereinbefore defined, for example under Japp-Klingemann

conditions known to the skilled person.

Compounds of fonnulae VIII, IX, X, XI, XII, XIII are either commermally_

'avaﬂable are known in the literature, or may be obtained either by analogy

with the processes described herein, or by conventional synthetic
procedures, in accordance with standard techniques, from available starting
materials using appropriate reagents and reaction conditions. In this
respect, the skilled person may refer to inter alia “Comprehensive Organic

Synthesis” by B. M. Trost and 1. Fleming, Pergamon Press, 1991.

The substituents R', R>, R®, R*, R®>, R® and X in final compounds of the
invention or relevant intermediates may be modified one or more times,
after or during the processes described above be way of methods that are
well known to those skilled in the art. Examples of such methods include
substitut_ions, reductions, oxidations, alkylétions, hydrolyses, csteriﬁcatidns,
and etherifications. The precursor groups can be changed to a different
such group, or to the groups defined in formula I, at any time during the
reaction sequence. For example, in cases where R® does not initially
represent hydrogen (so providing an ester functional group), the skilled
person will appreciate that at any stage during the synthesis (e.g. the final
step), the relevant substituent may be hydrolysed to form a carboxﬂic acid
functional group (in which case R® will be hydrogen). Further, halo groups
(e.g. of a compound of formula [ when X represents hald) may be converted

to other halo groups, for example as described hereinbefore. In this respect,
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the skilled person may also refer to “Comprehensive Organic Functional
Group Transformations” by A. R. Katritzky, O. Meth-Cohn and C. W.
Rees, Pergamon Press, 1995.

Compounds of the invention may be isolated from their reaction mixtures

using conventional techniques.

It will be appreciated by those skilled in the art that, in the processes
described above and hereinafter, the functional groups of intermediate

compounds may need to be protected by protecting groups.

The protection and deprotection of functional groups may take place before

or after a reaction in the above-mentioned schemes.
Protecting groups may be removed in accordance with techniques that are
well known to those skilled in the art and as described hereinafter. For
example, protected compounds/intermediates described herein may be
converted chemically to unprotected compounds using standard

deprotection techniques.

The type of chemistry involved will dictate the need, and type, of protecting

groups as well as the sequénce for accomplishing the synthesis.

The use of protecting groups is fully described in “Protective Groups in
Organic Chemistry”, edited by J W F McOmie, Plenum Press (1973), and

“Protective Groups in Organic Synthesis”, 3™ edition, T.W. Greene &

P.G.M. Wutz, Wiley-Interscience (1999).
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Medical and Pharmaceutical Uses

Compounds of the invention are indicated as pharr yaceuticals. According
to a further aspect of the invention there is provided a compound of the
invention, as hereinbefore defined but without the proviso, for use as a

pharmaceutical.

Although compounds of the invention may possess pharmacological activity
as such, certain pharmaceutically-acceptable (e.g. “protected”) derivatives
of compounds éf the invehtion may exist or be prepared which may not
possess such activity, but may be administered parenterally or orally and
thereafter be metabolised in the body to form compounds of the invention.
Such compounds (which may possess some pharmacological activity,
provided that such activity is appreciably lower than that of the “active”
compounds to which they are metabolised) may therefore be described as

“prodrugs” of compounds of the invention.

By “prodrug of a compound of the invention”, we include compounds that
form a compound of the invention, in an experimentally-detectable amount,
within a predetermined time (e.g. about- 1 hour), following oral or parenteral -
administration. All prodrugs of the compounds of the invéﬁtion are

included within the scope of the invention.

Furthermore, certain compounds of the invention (including, but not limited
to, compounds of formula I in which R® is other than hydrogen) may
possess no or minimal pharmacological activity as such, but may be
administered parenterally or orally, and thereafter be metabolised in the
body to form compounds of the invention that possess pharmacological
activity as such (including, but not limited to, corresponding compounds of

formula I, in which R® represents hydrogen). Such compounds (which also
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includes compounds that may possess some pharmacological activity, but
that activity is appreciably lower than that of the “active” compounds of the
invention to which they are metabolised), may also be described as

“prodrugs”.

- Thus, the compounds of the invention are useful because they possess

pharmacological activity, and/or are metabolised in the body following oral
or parenteral administration to form - compounds which possess

pharmacological activity.

Compounds of the inventioﬁ are particularly useful because they may
inhibit (for example selectively) the activity of prostaglandin E synthases
microsomal prostéglaudin E synthase-1 (mPGES-1)), 1e.
they prevent the action of mPGES-1 or a complex of which the mPGES-1
enzyme forms a part, and/or may elicit a mPGES-1 modulating effect, for
éxarnple as may be demonstrated in the test described below. Compounds
of the invention may thus be useful in the treatment of those conditions in

which inhibition of a PGES, and particularly mPGES-1, is required.

Compounds of the invention may inhibit the activity of leukotriene Cq4

(LTC,), for example as may be shown in a test such as that described in

" Eur. J. Biochem., 208, 725-734 (1992), and may thus be useful in the

treatment of those conditions in which inhibition of LTC, is required.
Compounds of the invention may also inhibit the activity of 5-lipoxygenase-
activating protein (FLAP), for example as may be shown in a test such as

that described in Mol. Pharmacol., 41, 873-879 (1992).

Compounds of the invention are thus expected to be useful in the treatment

of inflamimnation.
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The term “inflammation” will be understood by those skillecd in the art to
include any condition characterised by a localised or a syster-mic protective
response, which may be elicited by physical trauma, infeection, chronic
diseases, such as those mentioned hereinbefore, and/or ch emical and/or
physiological reactions to external stimuli (e.g. as part of an allergic
response). Any such response, which may serve to destToy, dilute or
sequester both the injurious agent and the injured tissue, mamy be manifest
by, for example, heat, swelling, pain, redness, dilation of blood vessels
and/or increased blood flow, invasion of the affected area b=y white blood
cells, loss of function and/or .any other symptoms known to be associated

with inflammatory conditions.

The term “inflammation” will thus also be understood tco include any
inflammatory disease, disorder or condition per se, any con dition that has
an inflammatory component associated with it, and/or any condition
characterised by inflammation as a symptom, including in zer alia acute,
chronic, ulcerative, specific, allergic and necrotic inflammawkion, and other
forms of inflammation known to those skilled in the art. The. term thus also
includes, for the purposes of this invention, inflammatcory pain, pain

generally and/or fever.

Accordingly, compounds of the invention may be useful in tEae treatment of
inflammatory bowel disease, irritable bowel syndrome, migraaine, headache,
low back pain, fibromyalgia, niyofascial disorders, viral t_nfections (e.g.
hepatitis C and, particularly, influenza, common cold, herpoes zoster, and
AIDS), bacterial infections, fungal infections, dysmenorrhea, burns, surgical
or dental procedureé, malignancies (e.g. breast cancer, coleon cancer, and
prostate cancer), atherosclerosis, gout, arthritis, osteoarthhritis, juvenile
arthritis, rheumatoid arthritis, fever (e.g. rheumatic fevesr), ankylosing

spondylitis, systemic lupus erythematosus, vasculitis, pancreaatitis, nephritis,
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bursit=is, conjunctivitis, iritis, scleritis, uveitis, wound healing, dermatitis,

eczemrma, psoriasis, stroke, diabetes mellitus, neurodegenerative disorders
such as Alzheimer’s disease and multiple sclerosis, autoimmune diseases,
osteopoorosis, asthma, chronic obstructive pulmonary disease, pulmonary
fibros-is, allergic disorders, rhinitis, ulcers, coronary heart disease,
sarcoi dosis and any other disease with an inflammatory component. Other
diseasses that may be mentioned include inflammatory pain,
hyper—prostaglandin E syndrome, classic Bartter syndrome, Hodgkin’s

diseasse and persistent ductus (PDA). -

Compoounds of the invention may also have effects that are not linked to
inflarmatory mechanisms, such as in the reduction of bone loss in a

t may be mentioned in this re

osteop0rosis, osteoarthritis, Paget’s disease and/or periodontal diseases. -

Compoounds the invention may thus also be useful in increasing bone
miner—al density, as well as the reduction in incidence and/or healing of

fractu_res, in subjects.

Comp=ounds of the invention are indicated both in the therapeutic and/or

proph-ylactic treatment of the above-mentioned conditions.

Accor—ding to a further aspect -of the present invention, there is provided a
method of treatment of a disease which is associated wifh, and/or which can
be meodulated by inhibition of LTC,, FLAP and/or, preferably, a PGES
(such as mPGES-1), and/or a method of treatment of a disease in which
inhibi—tion of the activity of LTC,, FLAP and/or, preferably, a PGES (and
particzularly mPGES-1)} is desired and/or required (e.g inflammation),
which- method comprises administration of a therapeutically effective
amour=1t of a compound of the invention, as hereinbefore defined but without

the pre=oviso, to a patient suffering from, or susceptible to, such a condition.
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“Patients” include mammalian (including human) patients.

The term “effective amount” refers to an amount of a compound, which
confers a therapeutic effect on the treated patient. The effect may be
objective (i.e. measurable by some test or marker) or subjective (i.e. the

subject gives an indication of or feels an effect).

Compounds of the invention will normally be administered orally,
imravenously, subcutaneously, buccally, rectally, dermally, nasally,
tracheally, bronchially, sublingually, by any other parenteral route or via

inhalation, in a pharmaceutically acceptable dosage form.

Compounds of the invention may be administered alone, but are preferably
administered by way of kmown pharmaceutical formulations, including
tablets, capsules or elixirs for oral administration, suppositories for rectal
administration, sterile solutions or suspensions for parenteral or

intramuscular administration, and the like.

' Such formulations may be prepared in accordance with standard and/or

accepted pharmaceutical practice.

According to a further aspect of the invention there is thus provided a
pharmaceutical formulation including a compound of the imvention, as
hereinbefore defined but without the proviso, in admixture with a

pharmaceutically acceptable adjuvant, diluent or carrier.

Compounds of the invention may also be combined with other therapeutic

agents that are useful in the treatment of inflammation {(e.g. NSAIDs and

coxibs).

PCT/GB20605/002391



10

15

25

WO 2005/123673

41

According to a further aspect of the invention, there is provided a

combination product comprising:

(A) acompound of the invention, as hereinbefore defined but without the
proviso; and -

(B) another therapeutic agent that is useful in the treatment of
inflammation, ‘

wherein each of components (A) and (B) is formulated in admixture with a

pharmaceutically-acceptable adjuvant, diluent or carrier.

Such combination products provide for the administration of a compound of
the invention in conjunction with the other therapeutic agent, and may thus
be presented either as separate formulations, wherein at least one of those
formulations comprises a compound of the invention, and at least one
comprises the other therapeutic agent, or may be presented (i.e. formulated)
as a combined preparation (i.e. presented as a single formulation including a

compound of the invention and the other therapeutic agent).

Thus, there is further provided:

(1) a pharmaceutical formulation including a compound of the mvention, as
hereinbefore defined but without the proviso, another therapeutic agent that
is useful in the treatment of inflammation, and a pharmaceutically- -

acceptable adjuvant, diluent or carrier; and

(2) akit of parts comprising components:
(a)  a pharmaceutical formulation including a compound of the invention,
as hereinbefore defined but without the proviso, in admixture with a

pharmaceutically-acceptable adjuvant, diluent or carrier; and
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(b)  a pharmaceutical formulation including an other therapeutic agent
that is useful in the treatment of inflammatfon in admixture with a
pharmaceutically-acceptable adjuvant, diluen t or carrier,
which components (a) and (b) are each provided im a form that is suitable

for administration in conjunction with the other.

Compounds of the invention may be administered at varying doses. Oral,
pulmonary and topical dosages may range from be~tween about 0.01 mg/kg
of body weight per day (mg/kg/day) to about 100 mg/kg/day, preferably
about 0.0l to about 10 mg/kg/day, and more prefe—rably about 0.1 to about -
5.0 mg/kg/day. For e.g. oral administration, the- compositions typically:
contain between about 0.01 mg to about 500 mg, and preferably between
about 1 mg to about 100 mg, of the active ingred ient. .Intravenously, the
most preferred doses will range from about 0.001 to about 10 mg/kg/hour
during constant rate infusion. Advantageously., compounds may be
administered in a single daily dose, or the tota”l daily dosage may be

administered in divided doses of two, three or four t_imes daily.

In any event, the physician, or the skilled person, will be able to detérmine
the actual dosage which will be most suitable fcor an individual patient,
which is likely to vary with the route of admimnistration, the type and
severity of the condition that is to be treated, as wwell as the species, age,
weight, sex, renal function, hepatic function and response of the particular
patient to be treated. The above-mentioned dosagoes are exemplary of the
average case; there can, of course, be individual irmstances where higher or

Jower dosage ranges are merited, and such are v=vithin the scope of this

invention.

Compounds of the invention may have the advantagze that they are effective,

and preferably selective, inhibitors of prostaglandin E synthases (PGES)
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and particularE:y microsomal prostaglandin E synthase-1 (mPGES-1). The
compounds off the invention may reduce the formation of the specific
arachidonic acid metabolite PGE, without reducing the formation of other
COX generatesd arachidonic acid metabolites, and thus may not give rise to

the associated side-effects mentioned hereinbefore.

Compounds of= the invention may also have the advantage that they may be
more efficaciowus than, be less toxic than, be longer acting than, be more
potent than, pr-oduce fewer side effects than, be more easily absorbed than,
and/or have a better pharmacokinetic profile (e.g. higher oral bioavailability-
and/or lower eclearance) than, and/or have other useful pharmacological,
physical, or ckaemical properties over, compounds known in the prior art,

whether for use= in the above-stated indications or otherwise.

Biological Tes t

In the assay human mPGES-]1 catalyses the reaction where the substrate
PGH, is conv erted to PGE,. mPGES-1 is expressed in E. coli and the
membrane frac=tion is dissolved in 20mM NaPi-buffer pH 8.0 and stored at
80 °C. Inthe assay human mPGES-1 is dissolved in 0.1 M KPi-buffer pH
7.35 with 2.5 rnM glutathione. The stop solution consists of H-,O / MeCN
(7/3), containirag FeCl, (25 mM) and HCI (0.15 M). The assay is performed
at room tempe=rature in 96-well plates. Analysis of the amount of PGE, is
performed witha reversed phase HPLC (Waters 2795 equipped with a 3.9 x
150 mm C18 column). The mobile phase consists of H,O / MeCN (7/3),
containing TE~A (0.056%), and absorbance is measured at 195 nm with a
Waters 2487 U V-detector. |

The following =s added chronologically to each well:

1. 100 pL  human mPGES-1 in KPi-buffer with glutéthione. Total

protein cconcentration: 0.02 mg/mL.
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2

1 uL inhibitor in DMSO. Incubation of the plate at room temperature
for 25 minutes.

4 uL of a 0.25 mM PGH, solution. Incubation of the plate at room

[V3)

temperature for 60 seconds.
4. 100 uL stop solution.
180 pL per sample is analyzed with HPLC.

Examples

The invention is illustrated by way of the following examples, in which the

following abbreviations may be employed:

dba dibenzylideneacetone

DIBAL diisobutylaluminium hydride

DMAP 4 4-dimethylaminopyridine

DMF _ dimethylformamide

DMSO dimethylsulfoxide

EtOAc ethyl acetate

HPLC High Pressure Liguid Chromatography

MeCN acetonifrile

MS mass spectrum

NMR ' nuclear magnetic resonance

TFA trifluoroacetic acid

THF tetrahydrofuran

xantphos 9,9-dimethyl-4,5-bis(diphenylphosphino)-
xanthene ‘

Starting materials and chemical reagents specified in the syntheses

described below are commercially available from, e.g. Sigma-Aldrich Fine

Chemicals.
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The term “light petrol” when used herein refers to petroleum ether (40-

60°C).

Example 1
5-(4-tert-Butviphenvl)-1 -( 4-isopropoxyphenyl)-indol e-2-carboxvlic acid

(a) 5-( 4-tert-Butylphenyllindole-2-carboxylic acid ethyl ester

A mixture of 5 _bromoindole-2-carboxylic acid ethyl ester (3.48 g, 13
mmol), 4-ter t-butylphenylboronic acid (4. 63 g, 26 mmol), K3PO, (9.93 g,
45 mmol) PA(OAc), (146 mg, 0.65 mmol), tri-o-tolylphosphine (396 mg.
1.3 mmol), EtOH (20 ml) and toluene (10 mL) was stirred under argon for

4 h The
A 11c

20 min at room femperature, and fnco healt
mixture was aliowed to cool, poured into NaHCO; (ag., sat.) and extracted
with EtOAc. The combined extracts were washed with water and brine and
then dried over Na,SO4. Concentration and purification by chromatography

gave the sub-title compound (3.27 g, 78%).

(b) 5-14-te/'t-ButvlohenyD-1-(4-isopropoxvnhenvl)indolej?_-carboxvlic acid
ethyl ester '

5-(4-ter t-Burylphenyl)mdole -2-carboxylic acid ethyl ester (198 mg, 0.60

mmol; see step (a) above), Cpl (12 mg, 0.06 mmol), K;PO, (254 mg, 1.2

mmol), N.N-dimethyl-1,2-diaminoethane (20 pL, 0.18 mmol) and 1-bromo-

4-isopropoxybenzene (258 mg, 1.2 mmol) in toluene (2 mL) was heated at

110°C for 17 h. The mixture was diluted with EtOAc and washed with
NaHCO; (aq. sat.), HCI (aq. 0.1 M), brine and then dried over Na;SOa.
Concentration and. puﬁﬁcation by chromatqgraphy gave the sub-title

compound (260 mg, 94%).

PCT/GB2005/002391



10

20

25°

30

WO 2005/123673

46

(c) 5-(4-tert-Butylphenyl)-1-( 4-isoprommox vphenvl)-indole-2-carboxvlic acid

A mixture of 5-(4-tert-butylphemyl)-1-(4-isopropoxyphenyl)indole-2-
carboxylic acid ethyl ester (259 mg, 0®.57 mmol; see step ( b)), NaOH (114
mg, 2.85 mmol), water (0.6 mL) ancd dioxane (3 mL) was heated using
microwave irradiation for 1 h at 120=C. An additional portion of NaOH
(100 mg) was added and heating waas continued for another 30 min at
120°C. After cooling, the reaction wass acidified with HCl (1IM) topH 2 and

extractcd with FtOAc. The combinecd extracts were washed with water,

~ brine and dried over Na7SO4 and pur‘lﬁed by chromatography to give the

title compound (165 mg, 60%)

200 MHz 'H-NMR (DMSO-dg, ppm 8 7.96 (1H, s), 7.62-7.50 (3H, m),
7.49-7.36 (3H, m), 7.30-7.20 (2H, m)_, 7.10-6.96 (3H, m), 4.67 (1H, septet,
J=6.0 Hz), 1.32 (6H, d, J=6.0 Hz), 1.30 (9H, s).

Example 2
1.6-Bis(4-isopropoxyphenyl)-indole-2—carboxvlic acid

The title compound was prepared in &ccordance with Example 1, using 6-
bromoindole-2-carboxylic acid ethyl e=ster, 4-isopropoxyphenylboronic acid
and 4-bromo-1-isopropoxybenzene.

200 MHz 'H-NMR (DMSO-ds, ppm) & 7.77 (1H, d, J=8.3 Hz), 7.50-7.22
(611, m), 7.11-6.87 (SH, m), 4.67 (1EL, septet, J=6.0 Hz), 4.59 (1, septet,

' J=6.0 Hz), 1.31 (6H, d, J=6.0 Hz), 1.2} (6H, d, ]=6.0 Hz).

Example 3
1.5-Bis(4-isopropoxyphenyl)-indole-2—carboxvylic acid

The title compound was prepared in accordance with Example 1, using 5-
bromoindole-2-carboxylic acid ethyl e=ster, 4-isopropoxyphenylboronic acid
and 4-bromo-1-isopropoxybenzene.

200 MHz 'H-NMR (DMSO-ds, ppm) § 12.8 (IH brs), 7.93 (lH d, =16
Hz), 7.61-7.49 3H, m), 7.39 (1H, 5), ¥.31-7.22 (2H, m), 7.09-6.95 (5H, m),
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4.69 (1H, septet, J=6.0 Hz} , 4.64 (1H, septet, J=6.0 Hz), 1.33 (6H, d, J=6.0
Hz), 1.28 (6H, d, J=6.0 Hz) .

Example 4
1.5-Bis(4-isopropoxvpheny1)-4-nitroindole-2-carboxvlic acid

(a) 1.5-Bis(4-isopropoxvph senvl)indole-2-carboxvlic acid ethyl ester

The sub-title compound w—as prepared in accordance with Example 1(b),
using 5-bromoindole-2 -carboxylic acid ethyl ester, 4-

isopropoxyphenylboronic a cid and 4-bromo-1-isopropoxybenzene.

(b) 1.5-Bis(4-isopropoxyph_enyl)-4-nitroindole-2-carboxvlic acid ethyl ester

Q

LN 3/2 . \£-V LU

u(NO;), x 2.5 H,0 (230 mg, 0.99 mmol),'whilst stirring, was added to
Ac,O (5 mlL) at -5 °C. ThiEs was followed by the dropwise addition of 1,5-
bis(4-isopropoxyphenyl)inc3ole-2-carboxylic acid ethyl ester (570 mg, 1.24
mmol; see step (a)) in Acs O (10 mL). After 2h at room temperature, the
solid was filtered off and \=vashed witﬁ Acy0. The combined filtrates were
poured onto ice and stirred for 18 h. The solid was collected and purified by

chromatography to yield thes sub-title compound (335 mg, 54%).

(c) 1.5-Bis(4-isopropoxvpheenyl)-4-nitroindole-2-carboxylic acid

The title compound @as -prepared by hydrolysis of 1,5-bis(4-
isopropoxyphenyl)-4-nitroiradole-2-carboxylic acid ethyl ester in accordance
with the procedure describe=d in Example 1(c).

200 MHz 'H-NMR (DMSO-dg, ppm) & 13.3 (1H, br s), 7.39-7.28 (5H, m),
7.28-7.20 (2H, m), 7.09-6_93 (4H, m), 4.69 (1H, septet, J=6:0 Hz), 4.64
(1H, septet, ]=6.0 Hz), 1.31 (6H, d, J=6.0 Hz), 1.27 (6H, d, ]=6.0 Hz).
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Example 5
4-Amino-1.5-bis(4-isopropoxvphenvl)2-carboxvlic acid hvdrochloride

(a) 4-Amino-1.5-bis(4-isopropoxyphenvllindole-2-carboxvlic _acid ethyl

ester
A stired mixture of 1,5-bis(4-isopropoxyphenyl)-4-nitroindole-2-
carboxylic acid ethyl ester (335 mg, 0.67 mmol; see Example 4(b)) and

Pd/C (10%, 120 mg) in EtOAc was hydrogenated at ambient pressure and

temperature for 10 h and ﬁltered through Celite®. The filter cake was

washed with EtOAc and the combmed filtrates were concentrated and

purified by chromatography to yield the sub-title compound (272 mg, 86%).

(b) 4-Amino—l.5-bis(4-isonrovoxvphenvl)indole-2-carboxvlicl acid hydro-
A mixture of 4-amino-1,5-bis(4-isopropoxyphenyl)indole-2-carboxylic acid
ethyl ester (160 mg, 340 nmol; see step (a)), acetonitrile (5 ml), and
aqueous NaOH (1M, 2 mL) was heated at reflux for 3 h, and then allowed
to cool. The pH was adjusted to 7 with 1 M HCI, and the mixture extracted
with EtOAc. The combined extracts were washed with brine, dried over
Na,SO,, concentrated, purifed by chromatography, and dissolved 1in
Et,0/absolute ethanol (3 mL). 4M HCI (100 uL) in dioxane was added.
The precipitate was filtered off, washed with Et,O, and dried to yield the
title compound (124 mg, 86%).

200 MHz 'H-NMR (DMSO-dg, ppm) & 7.75-7. 71 (1H, m) 7.41-7.32 (2H,
m), 7.29-7.19 (2H, m), 7.12-6.96 (3H, m), 6.72-6.54 (1H, m), 4.68 (1H, -
septet, J=5.7 Hz), 4.66 (1H, septet, J=5.7 Hz), 1.33 (6H, d, J=5.7 Hz), 1.30
(6H, d, J=5.7 Hz). |
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Example 6
4-Acetamido-1.5-bis( 4-isopropoxvphenvl)-indole-2-carboxylic acid

(a) 4-Acetamjdo-1.5-bis(4—_isouropoxvphenvl)indole-2-carboxvlic acid ethyl

ester ‘
A mixture of 4-amino-1,5-bis(4-isopropoxyphenyl)indole-2-carboxylic acid

ethyl ester (160 mg, 0.34 mmol, see Example 5(a)), acetyl chloride (50 mg,

0.63 mmol), Et;N (63 mg, 0.63 mmol) and MeCN (10 mL) was stirred at

room temperature for 30 minutes, then poured into HCI (1M) and extracted
with EtOAc. The combined extracts were washed with water and brine, and
dried over Na,SO.,. Concentration and purification by chromatography gave
the sub-title cqmpound (182 mg, 8§4%).

(b) 4-Acetamido-1.5-bis( 4-isopropoxyphenyl)indole-2-carboxylic acid

The title compound (23 mg, 49%) was prepared by hydrolysis of 4-
acetamido-1,5-bis(4-isopropoxyphenyl)indole-2-carboxylic acid ethyl ester
(see step (a)) in accordance with the procedure described in Example 1(c).
200 MHz 'H-NMR (DMSO-dg, ppm) & 12.8-12.7 (1H, br s), 9.58 (1H, s)
7.33-7.20 (53H, m), 7.14 (1H, s),'7.09-7.01 (2H, m), 7.00-6.91 (3H, m), 4.70
(1H, septet, J=6.0 Hz), 4.64 (1H, septet, J=6.0 Hz), 2.01 (3H, s), 1.34 (6H,
d, J=6.0 Hz), 1.29 (6H, d, J=6.0 Hz).

Example 7
1-(4-Isopropoxvphenyl)-5-(4-( trifluoromethv])phenvl)-indole-2-carboxylic

-acid

The title compéund was prepared in accordance with Example 1, using 5-
bromoindole-2-carboxylic acid ethyl ester, 4-(trifluoromethyl)phenyl-

boronic acid and 4-bromo-1-isopropoxybenzene.
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200 MHz 'H-INMR (CDCls, ppm) 8 8.01-7.94 (1H, m), 7.80 -7.66 (4H, m),
731-7.14 (SH, m), 7.62 -7.50 (2H, m), 4.65 (1H, septet, J=5.8 Hz), 144
(6H, d, J=5.8)..

Example 8
1-(4-Isopropo—xvphenyl}-5-(5-( trifluoromethyvl)pyrid-2-ylindole-2-

carboxvlic aci d

() 5-»(4.4.5.5—Tctramethvl-1.3,2-dioxaborolan—Z—ﬂ)indole-Z-carboxvlic acid
ethyl ester | | - - '

A mixture prepared from Pdx(dba); (0229 g, 0.25 mmol),
tricyclohexylohosphine (0.421 g, 1.5 mmol) and dioxane (25 ml) was
added under =argon to a stirred mixture of 5-bromoindole-2-carboxylic acid
ethyl ester (194 g 7.2 mmol), KOAc (1.10 g, 11 mmol),
bis(pinacolato)diboron (2.00 g, 7.9 mmol) and dioxane (25 mL) at 80 °C.
After 2 h at 80°C another portion (16 mL) of the mixture prepared from
Pd,(dba)s, trizcyclohexylphosphine and dioxane, as described herein, was
added and thee resulting mixture stirred at 80 °C for 16 h. The mixture was
allowed to ceool and filtered through Celite® The filter cake was washed

with EtOAc and the combined filtrates were concentrated and purified by.

chromatograpohy to yield the sub-title compound (1.10 g, 46%).

(b) 5-(5-(Trifluoromethyl)pyrid-2-yl)indole-2-carboxyvlic acid ethyl ester -

A stirred mi=xture of 5-(4,4,5,5-tetramethy1—1,3,2-dioxaborolan—Z-y])indolé-
2-carboxylic acid ethyl ester (300 mg, 0.95 mmol; see step (a)), 2-bromo-5-
(Uiﬂuoromet:byljpyridine (323 mg, 1.43 mmol), sodium carbonate (2M,
1 43 mL, 2.85 mmol), Pd(PPhs)s (54 mg, 0.05 mmol), EtOH (5 mL) and
toluene(20 ml) was heated at 80°C for 2 h. Another portion of Pd(PPh;),
(54 mg, 0.0=5 mmol) was added and the heating continued for 16 h. The

" mixture was diluted with EtOAc, washed with brine, dried over MgSO,,
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concentrated and purified by chromatography -to give the sub-title

compound (247 mg, 77%).

(c) 1-(4-Isopropoxyphenyl)-5-(5-( trifluoromettnylipyrid-2-yl)indole-2-

carboxvlic acid ethyl ester

Anhydrous CH,Cl; (10 ml), followed by EtN (92 pL, 0.66 mmol),
pyridine (54puL, 0.66 mmol) and 3A molecular sieve:s (1 g) were added to a
mixture of 5-.(5—(triﬂuoromethy})pyrid-Z—yl)indole-?‘..—carboxylic acid ethyl
ester (110 mg, 1.33 mﬁol; see step (b)), Cu(OAc), (120 mg, 0.66 mmol),
and 4-isopropoxyphenylboronic acid (119 mg, 0.665 mmol). The mixture
was stired vigorously at ambient temperature for 18 h after which
additional Cu(OAc)> (59.9 mg, 0.33 mmol), 4-iscopropoxyphenylboronic
acid (59.4 mg, 0.33 mmol), Ft;N (46.4 uL, 0.33 mmoel) and pyridine (27 uL,

0.33 mmol) were added. After a further 30 h of st=rring, the mixture was

. filtered through Celite®. The filter cake was washe=d with EtOAc and the

solvents concentrated and purified by chromatograpBy to give the sub-title

compound.

(d) ] -(4-1sopropoxvphenyl)-5-( 5-(ﬁiﬂuoromeﬂnvl)ovrid—Z—vl)indole—2~

carboxylic acid

The title compound was prepared by hydrolysis of ] —(4-isopropoxyphenyl)-
5-(4-(triﬂuoromethy1)pyrid-2-yl)mdole—2—carboxylic acid ethyl ester (see
step (c)) in accordance with the procedure described i_n Example 1 (c).

500 MHz "H-NMR (DMSO-ds, ppm) & 9.03 (1H, ), 8.62-8.56 (1H, m),
8.29-8.17 (2H, m), 8.10 (1H, dd, J=1.4, 8.8 Hz), 7°.46 (1H, s), 7.32-7.23
(2H, m), 7.12 (1H, d, J=8.8 Hz), 7.07-6.99 (2H, m), =4.69 (1H, septet, J=6.2
Hz), 1.32 (6H, d, ]=6.2 Hz).
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Example 9
]1-(4-1sopropoxvphenvi}-5-( 6-isopropoxvpvrid-3-vlindole-2-carboxylic

acid

(a) 5-(6-Isopropoxypyrid-3-ylindole-2-carboxylic acid ethyl ester
The sub-title compound was prepared in accordance with Example 8(b),
using 5-bromo-2-isopropoxypyridine instead of 2-bromo-5-

(trifluoromethyl)pyridine.

(b) 1 4-Isobropoxvphenyl)- 5-( 6-isopropoxvpyrid-34\717h1d01e-2—carb-oxvlic

acid ethvyl ester

A mixture of Cul (7.14 mg, 51 nmol), ]\{N‘—dimethyl-1(,2—diaminoethane
(16.7 pL, 0.153 mmol) and toluene (0.5 mL) was added to a mixture of 5-
(6-isopropoxypyrid-3-yl)indole-2-carboxylic acid ethyl ester (165 mg, 0.510
mmol; see step (a)), 1-bromo-4-isopropoxybenzene (219 mg, 1.02 mmol),
K;PO, (108 mg, 0.510 mmol) and toluene (2 mL) under- argon. The
mixtures was heated at 110°C for 5 h and at 140°C for 16 h, then allowed to
cool to room temperature and filtered through Celite®. The filter cake was
washed with EtOAc and the combined filtrates were concentrated and

purified by chromatography to give the sub-title compound (163 mg, 70%).

(c) 1-(4-Isopropoxyphenyl)-5-( 6-isopropoxvypyrid-3-ylindole-2-carb-oxylic

acid

The title compound was prepared by hydrolysis of 1-(4-isopropoxyphenyl)-
5-(6-iso.propoxypyrid-3-yl)indole-2-carboxylic acid ethyl ester (see step (b)
in accordance with the procedure described in Example 1(c).

200 MHz '"H-NMR (DMSO-dg, ppm) & 8.43 (1H, d, J=2.2 Hz), 8.00-7.52
(2H, m), 7.54-7.46 (1H, m), 7.32-7.20 (3H, m), 7.06-6.98 (3H, m), 6.84-
6.77 (1H, m), 5.27 (1H, septet, J=6.2 Hz), 4.67 (1H, septet, J=6.2 Hz), 1.32
(6H, d, J=6.2 Hz), 1.30 (6H, d, J=6.2 Hz).
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Example 10 »
1-(4-Methoxvphenvl)-5-(4-(trifluoromethoxv)phenvl)indole-2-carboxvlic

acid

The title compound was prepared from 5-(4-(trifluoromethoxy)-
phenyl)indole-2-carboxylic acid ethyl ester (prepared in accordance with
Example 1(a) from S5-bromoindole-2-carboxylic acid ethyl ester and 4-
(trifluoromethoxy)phenylboronic acid) and 1-bromo-4-methoxybenzene in
accordance with the procedure described in Example 9(b), followed by
hydrolysis in accordance with the procedure descﬁbed in Example 1(c).

200 MHz '"H-NMR (DMSO-dg, ppm) & 12.8 (1H, br s), 8.03 (1H, d, J=1.7
Hz), 7.83-7.73 (2H, m), 7.57 (1H, dd, J=8.8, 1.7 Hz), 7.48-7.38. (2H, m),

~ 1T
/

17 T N
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Example 11
1-(4-Ethoxvphenvl}-5-(4-(tfluoromethoxv)phenvlindole-2-carboxvlic

acid

The title compound was prepared in accordance with Example 10 using 1-
bromo-4-ethoxybenzene instead of 1-bromo-4-methoxybenzene.

200 MHz 'H-NMR (DMSO-dg, ppm) & 12.8 (1H, br s), 8.03 (1H, d, J=1.8
Hz), 7.83-7.73 (2H, m), 7.57 (1H, dd, J=8.9, 1.8 Hz), 7.48-7.38 (2H, m),
7.41 (1H, s), 7.32-7.23 (2H, m), 7.10-7.02 (2H, m), 7.04 (1H, d, J=8.9 Hz),
4.10 (2H, q, J=7.0 Hz), 1.37 (3H, t, J=7.0 Hz).

Example 12
1-(4-Isopropoxyphenyl)-3-(4-(trifluoromethoxy)phenyl)indole-2-carboxy-

lic acid
The title compound was prepared in accordance with Example 10 using 1-

bromo-4-isopropoxybenzene instead of 1-bromo-4-methoxybenzene.
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200 MHz 'H-NMR (DMSO-ds, ppm) § 12.8 (1H, br s), 8.02 (1H, d, J=1.8
Hz), 7.83-7.73 (2H, m), 7.56 (1H, dd, J=8.9, 1.8 Hz), 7.48-7.38 (2H, m),
7.39 (1H, s), 7.30-7.21 (2H, m), 7.08 (iH, d, J=8.9 Hz), 7.06-6.98 (2H, m),
4.68 (1H, septet, J=6.0 Hz), 1.32 (6H, t, 1=6.0 Hz).

-Example 13

1-(4-Isobutoxvphenvi)-5-(4-(trifluoromethoxvIphenvyl)indole-2-carboxvlic

acid

(a) 1-Bromo-4-isobutoxybenzene

4-bromophenol (2.4 g, 13.8 mmol), 1-iodo-2-methylpropane (3.45 mL, 20
mmol), sodium hydroxide (0.8 g, 20 mmol) and DMF (2 mL) were allowed
to react to yield the sub-title compound (615 mg, 19%).

(b) 1-(4-1sobutoxyphenyl)-5-(4-(trifluoromethoxy)phenyl)indole-2-carboxy-

lic acid

" The title compound was prepared in accordance with Example 10 using 1-

bromo-4-isobutoxybenzene instead of 1-bromo-4-methoxybenzene.

200 MHz 'H-NMR (DMSO-ds, ppm) & 12.8 (1H, brs), 8.03 (1H, d, J=1.7
Hz), 7.83-7.74 (2H, m), 7.57 (iH, dd, J=8.8, 1.7 Hz), 7.47-7.39 (2H, m),
7.41 (1H, s), 7.31-7.23 (2H, m), 7.11-7.03 (2H, m), 7.05 (1H, d, J=8.8 Hz),
3.82 (2H, d, ]=6.4 Hz), 2.16-1.95 (1H, m), 1.01 (6H, d, J=6.8 Hz). '
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Example 14
1(4-Cyclobutylmethoxv)phenyl)-3-(4-(trifluoromethoxviphenvllind:ole-2-

. carboxvlic acid

(2) 1-Bromo-4-(cyclobutylmethoxyibenzene
4-Bromophenol (2.5 g, 14.5 mmol), (bromomethyl)cyclobutane (1.6 mL, 15

mmol), sodium hydroxide (0.8 g, 20 mmol) and DMF (3 mL) were :allowed
to react to yield the sub-title compound (1.3 g, 36%).

(b) 1-(4-Cyclobutylmethoxy)phenyl)-5-( 4-(trifluoromethoxy)phenyl Dindole-

2-carboxvlic acid

The title compound waé prepared in acéordance with Example 10 tasing 1-
bromo-4-(cyclobutylmethoxy)benzene instead of 1-br-omo-4-
methoxybenzene.

200 MHz 'H-NMR (DMSO-dg, ppm) & 12.8 (1H, br s), 8.03 (1H. 3, J=1.8
Hz), 7.83-7.74 (2H, m), 7.57 (1H, dd, J=8.8, 1.8 Hz), 7.48-7.39 (2H, m),
741 (1H, s), 7.32-7.23 (2H, m), 7.11-7.02 (2H, m), 7.05 (1H, d, J=8:.8 Hz),

4.02 (2H, d, 1=6.7 Hz), 2.85-2.67 (1H, m), 2.17-1.76 (6H, m).

Example 15
5-(4-Isopropoxyphenyl)-1 -phenylindole-2-carboxvlic acid

‘The title compound was prepared in accordance with Example 10 u_sing 5-

(4-isopropoxyphenyl)indole- -2-carboxylic acid ethyl ester and iodobernzene.
200 MHz 'H-NMR (DMSO-ds, ppm) & 12.9-12.8 (1H, br ), 7.83 ( 1H, s),
7.61-7.44 (6H, m), 7.43-7.32 (3H, m), 7.10- 6.92 3H, m), 4.63 (1H, septet,
J=6.0 Hz), 1.27 (6H, d, J=6.0 Hz). -
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Example 16
1-(5-(Ethoxvmethvl)pyrid-2-vi)-3-(4-1sopropoxyphenvl)indole-2-carboxvlic

acid

The title compound was prepared in accordance with Example 10 using 5-
(4-1sopropoxyphenyl)indole-2-carboxylic acid ethyl ester and 2-chloro-5-. -
(ethoxymethyl)pyridine.

200 MHz 'H-NMR (DMSO-ds, ppm) § 13.0 (1H, br s), 8.52 (1H, s), 7.98-
7.87 (2H, m), 7.62-7.44 (4H, m), 7.39-7.29 (2H, m), 7.02-6.92 (2H, m),
4.63 (1H, septet, J=6.1 Hz), 4.57 (2H, s), 3.56 (2H, g, J=7.0 Hz), 1.26 (6H,
d, J=6.1 sz, 118 (38, t, I=7.0 Hz). o

Example 17
5-( 4-IéonroDovahen§f1)- 1-(6-1sopropoxvpyrid-3-vl)indole-2-carboxvlic

acid

The title compound was prepared in accordance with Example 10 using 5-
(4-isopropoxyphenyl)indole-2-carboxylic acid ethyl ester and 5-bromo-2-
isopropoxypyridine.

200 MHz "H-NMR (DMSO-d, ppm) & 12.9 (1H, br s), 8.18 (1H, d, J=2.8
Hz), 7.94 (1H, s), 7.74 (1H, dd, J=8.8, 2.8 Hz), 7.61-7.49 (3H, m), 7.45 (1H,
s), 7.08 (1H, d, J=8.8 Hz), 7.03-6.93 (2H, m), 6.88 (1H, d, J=8.8 Hz), 5.30
(1H, septet, J=6.2 Hz), 4.64 (1H, septet, J=6.0 Hz), 1.35 (6H, d, J=6.2 Hz),
1.27 (6H, dt, J=6.0 Hz).

Example 18

. 5-(4-Isopropoxyphenvyl)-1-(2-naphthvi)indole-2-carboxvlic acid -

(a) 5-(4-Isopropoxyphenvllindole-2-carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with Example 1(a) fom
5-bromoindole-2-carboxylic acid ethyl ester and 4-isopropoxyphenyl-

boronic acid.
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(b) 5-(4-Isopropoxyphenyvl)-1-(2-naphthvl)indole-2-carboxvlic acid

The title compound was prepared in accordance with Example 8(c) from 5-
(4-isopropoxyphenyl)indole-2-carboxylic’ acid ethyl ester (see step (a)
above) and 2-naphthylboronic acid followed by hydrolysis in accordance
with the procedure described in Example 1(c).

200 MHz "H-NMR (DMSO-dg, ppm) & 12.9-12.8 (1H, br s), 8.07-7.96 (5H,

. m), 7.62-7.45 (7H, m), 7.12 (1H, d, J= 8.8 Hz), 7.01-6.95 (2H, m), 4.62

(1H, septet, J= 6.0 Hz), 1.26 (6H, d, J= 6.0 Hz).

Example 19
Sodium 5-(4-isopropoxyphenvl)-1-(2-naphthvyl)indole-2-carboxvlate

5-(4-Isopropoxyphenyl)-1-(2-naphthyljindole-2-carboxylic acid (40 mg,
0.095 mmol; see Example 18) was dissolved in dry THF (1 ml) and
NaOMe (3.37 M, 28 uL) was added via syringe. After stirring for 30 min at
room temperature, the solvents were removed under reduced pressure and

the residue dried in vacuo to yield the title compound (42 mg, 99%).

Example 20
5-(4-tert-Butylphenvl)-1-(4-(trifluoromethoxy)phenyl)indole-2-carboxylic

acid

The title compound was prepared in accordance with Example 8(c) using 5-
(4-tert-butylphenyl)indole-2-carboxylic ~ acid  ethyl ester and  4-
(trifluoromethoxy)phenylboronic  acid, followed by hydrolysis in
accordance with the procedure described in Example 1(c). |
200 MHz 'H-NMR (DMSO-dg, ppm) & 12.92 (1H,.s), 7.99 (1H, 4, J=1.1
Hz), 7.60-7.53 (7H, m), 7.47-7.43 (3H, m), 7.09 (1H, d, J= 8.8 Hz), 1.29
(GH, s).
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Example 2]
5-(4-tert-Butviphenv])-1-(4-(methvlsulfonvl )phenvllindole-2-carboxvlic

acid

The title compound was prepared in accordance with Example 8(c) using 5-

- (4-tert-butylphenyl)indole-2-carboxylic - acid  ethyl . ester and 4-

(methylsulfonyl)phenylboronic acid, followed by hydrolysis in accordance
with the procedure described in Example 1(c).

200 MHz 'H-NMR (DMSO-ds, ppm) & 13.03 (1H, s), 8.12-8.05 (2H, m),
8.02 (1H, d, J=1.2 Hz), 7.74-7.67 (2H, m), 7.62-7.57 (3H, m), 7.51-7.44
(3H, m), 7.18 (1H, d, J=8. 8 Hz),3.34 (3H, 5), 1.30 OH, s). |

Example 22
5-(4-terr-Butylphenyl)- 1 -(4-methyl-3-nitrophenvl)indole-2-carboxyvlic acid

The title compound was prepared in accordance with Example 1 using 5-
(4-tert-butylphenyl)indole-2-carboxylic acid ethyl ester and 4-bfomo-1-»
methyl-2-nitrobenzene.

200 MHz 'H-NMR (DMSO-dg, ppm) & 13.02 (1H, br s), 8.08 (1H, d, I=1.8
Hz), 8.03-8.02 (1H, m), 7.73 (1H, dd, J=8.2, 1.8 Hz), 7.69 (1H, s), 7.65-
7.58 (3H, m), 7.50-7.45 (3H, m), 7.18 (1H, 4, J= 8.8 Hz), 2.62 (3H, s), 1.31-
(5H, s).

Example 23
5~(4-tert-Butylphenvh)-1-( 4-(trifluoromethyl)phenyl)indole-2-carboxylic

acid

The title compound was prepared in accordance with Example 8(c) using 5-
(4-terr-buty1phenyl)indble—.?-carboxylic acid ethyl ester and 4-
(trifluoromethyl)phenylboronic acid, followed by hydrolysis in accordance

with the procedure described in Example 1(c).
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200 MHz 'H-NMR (DMSO-dg, ppm) & 12.99 (1H, s), 8.02-8.01 (1H, m),
7.93-7 89 (2H, m), 7.68-7.36 (SH, m), 7.49-7.44 (3H.m), 7.16 (1H, d, =8 8
Hz), 1.30 (9H, s).

Example 24
S+ 4-tert-Butylphenvl)- 1 -(6-isopropoxy-2-naphthyvl)indole-2-carboxylic

acid

The title compound was prepared in accordance with Example 1 using 5-
(4-tert-butylphenyl)indole-2-carboxylic acid ethyl ester and 2-bromo-6-
isopropoxynaphthalene.

200 MHz 'H-NMR (DMSO-d,, ppm) 8 13.2-12.4 (1H, br s), 8.00 (1H, d,
J=1.4 Hz), 7.93-787 (3H, m), 7.61-7.51 (3H, m), 7.47-7.37 (5H, m), 7.20
(1H, dd, J=9.0, 2.4 Hz), 7.11 (1H, d, J=8.8 Hz), 4.81 (1H, septet, Jj=6.1 Hz),

135 (6H, d, J=6.1 Hz), 1.29 (9H, 5).

Example 25
Sodium 5-(4-tert-butylphenyl)-1-(4-nitrophenvi)indol e-2-carboxvylate

5-(4-tert-Butylphenyl)- 1-(4-nitrophenyl)indole-2-carboxylic acid ethyl ester
was prepared in accordance with Example 1 using 5-(4-tert-
butylphenyl)indole-2-carboxylic ~acid ethyl ester and 1-bromo-4-
nitrobenzene. This ester (207 mg, 0.47 mmol) w.as dissolved in dioxane (2
mL) to which aqueous NaOH (1M, 1 mL) wés added. The mixture was
heated using microwave irradiation at 120°C for 15 min and allowed to
cool. The precipitate was filtered off, washed with water and recrystallised
from EtOH/EtOAc to yield the title compound.

200 MHz 'H-NMR (DMSO-dg, ppm) & 8.34-8.26 (2H, m), 7.85-7.84 (1H,
m), 7.62-7.56 (4H, m), 7.45-7.39 (3H, m), 7.20 (1H, d, J= 8.6 Hz), 6.95
(1H, s), 1.30 (OH, s).
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Example 26
Sodium  3-(4-rerr-butviphenvl)-1-(4-(4-methvlpiperazin-1-vlsulfonvl)phen-

vhindole-2-carboxvlate

- (a) 1-(4-Bromophenylsulfonvl)-4-methylpiperazine

4-Bromobenzene-1-sulfonyl chloride (2.56 g, 10 mmol) in anhydrous
CH,Cl, (10 mL) was added to a mixture of 1-methylpiperazine (2.0 g, 20
mmol), pyridine (2.37 g, 30 mmol) and anhydrous CHyCl (10 mL) at 0°C.
The mixture was stirred at room temperature for 16 h, concentrated,
recrystallised, and driééi over P,Os to yield the sub-ﬁtle compound 227g,
71%).

(b) Sodium 5-(4-tert-butviphenvl)-1-(4-(4-methvlpiperazin- 1 -visulfonyl)-

phenvl)indole-2-carboxylate

5-(4-tert-Butylphenyl) 1-(4-(4-methylpiperazin-1-ylsulfonyl)phenyl)indole- |
2-carboxylic acid ethyl ester was prepared in accordance with Example 1
using 5-(4-tert-butylphenyl)indole-2-carboxylic acid ethyl ester and 1-(4-
bromophenylsulfonyl)-4-methylpiperazine (see step (a)). The ftitle
compound was prepared by hydrolysis and precipitation in accordance with
the procedure described in Exéunple 23.

200 MHz 'H-NMR (DMSO-dg, ppm) & 7.86 (1H, d, J=1.1 Hz), 7.83-7.77
(2H, m), 7.61-7.56 (4H, m), 7.48-7.40 (3H, m), 7.17 (1H, d, J=8.8 Hz), 6.96
(1H, s), 2.99-2.95 (4H, m), 2.42-2.38 (4H, m), 2.16 (3H, s), 1.32 (9H, 5).

Example 27
5-(4-tert-Butylphenyl)-1-(4-(2-carboxyvinyl)phenyl)indole-2-carboxylic

acid
a) (E)-3-(4-Bromophenylacrylic acid ethyl ester

Ph;P=CHCO,Et (6.2 g, 17.8 mmol) was added to 4-bromobenzaldehyde

B

(3.0 g, 16.2 mmol) in anhydrous DMF (20 mL) at room temperature. The
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mixture was stirred for 2 h, washed with water and extracted with EtOAc.
The combined extracts were washed with brine, dried over Na:SOs,
concentrated and purified by chromatography and distillation to give the

sub-title compound (2.99 g, 72%).

(b) 5-(4-tert-B utvlphenyl)-1-(4-( 5 -carboxyvinvl)phenvl)indole-2-carboxvlic

acid

The title compound was prepared in accordance with Example 1 using 5-
(4-tert-butylphenyl)indole—2-carboxylic acid ethyl ester and (E)-3-(4-
bromophenylacrylic acid ethyl ester. | - -

200 MHz "H-NMR (DMSO-ds, ppm) & 7.98-7.97 (1H, m), 7.86-7.80 (2H,
m), 7.69 (1H, d, 1=16.0 Hz), 7.63-7.52 (3H, m), 7.50-7.40 (4H, m), 7.35

(1H,s), 7.16 (1. 4, 7=8.8 Hz), 6.64 (1H, 4, J=16.0 Hz), 1.32 (94, ).

Example 28
5-( 4-tert-Butylphenyl-1-(4- 2-carbox3;n_>ronan-2-vl oxv)phenyl)indole-2-

' carboxvlic acid

(a) 2-{ 4—Bromoohenoxv)-2—methvlpropanoic acid

Finely crushed NaOH pellets (23.0 g, 576 mmol) were added 1n portions tO
4-bromophenol (10.4 g, 60 mmol) in acetone (146 mL, 1980 mmol) keeping
the temperature below 23°C. “:CHC13 (13 mL, 161 mmol)) was added

dropwise keeping the temperature below 35°C and the mixture was stirred
at that temperature for 30 min, then at reflux for 3 h and at room
temperature for 18 h. ‘The mixture was then concentrated and the residue
was diluted with water, cooled in an ice-bath and acidified with HCI (GM).
The precipi'tate was allowed to settle and was collected by decantation.
Water was added to the solid and the mixture was stirred vigorously for 5
min and theﬁ filtered. The solid was dried to give the sub-title compound

(14.0 g, 91%).
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(b) 2-(4-Bromophenoxv)-2-methvlpropanoyl chloride

A mixture of 2-(4-bromophenoxy)-2-methylpropanoic acid (10.0 g, 38.6
mmol), DMF (0.5 mL) and SOCI, (40 mL) was heated for 3 h. allowed to

- cool and distilled to yield the sub-title compound (8.4 g, 78%).

(c) 2-(4-Bromophenoxv)-2-methvipropanoic acid methvl ester

2—(4—Bromophenoxy)-2—methylprbpanoyl chloride (2.34 g, 8.4 mmol) in
THF (10 mL) was added dropwise whilst stirring to anhydrous MeOH (1.34

g, 42 mmol), EtN (1.7 g, 16.8 mmol) and THF at 0 °C. The mixture was

stirred at room temperature for 3 h, concentrated and distilled to afford the

sub-title compound (1.74 g, 97%).

(d) 3-(4-tert-Butylphenyl-1-(4-(2-carboxypropan-2-vloxy)phenyl)indole-2-

carboxvlic acid

The title compound was prepared in accordance with Example 1 using 5-
(4-tert-butylphenyl)indole-2-carboxylic acid ethyl ester and 2-(4-
bromophenoxy)-2-methylpropanoic acid methyl ester.

200 MHz 'H-NMR (DMSO-d;, ppm) 8 7.89-7.88 (1H, m), 7.60-7.55 (2H,
m), 7.46-7.41 (BH.; m), 7.17-7.13 (3H, m), 7.02 (1H, d, J=8.6 Hz), 6.93-6.87
(2H, m), 1.52 (6H,5), 1.31 (9H. s).

Example 29 '
5-(4-tert-Butviphenyl)-1-(4-(2-methyl-1-(pyrrolidin-1-yl)propan-2-yloxy)-

phenvl)indole-2-carboxylic acid

(a) 2-(4-Bromophenoxy)-2-methyl-1-(pyrrolidin-1 -vl)propan-1-one
Pyrrolidine (1.54 g, 21.6 mmol) in anhydrous MeCN (10 mL) was added

with stirring to 2-(4-bromophenoxy)-2-methylpropanoyl chloride (2 g, 7.2
mmol) in anhydrous MeCN (10 mL) at 0°C. The muixture was stirred at
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room temperature for 18 h and acidified with HCI (ag. 1M, 40 mL). Brine
was added and the mixture was extracted with CH-Cl,. The combined
extracts were washed with NaHCO; (aq. sat) and brine, dried (Na-SO,), and
concentrated to give the sub-titie compound (2.12 g, 94%).

(b) 1-2( 4-Bromophenoxyv)-2-methvlpropyl)pyrrolidine

BH; x THF (1M, 27.0 mmol, 27.0 mL) was added dropwise under argon to
2—(4-bromophcnoxy)—2—methyl-1—(pyrrolidin-1-yl)propan-l—one (2.12 g, 6.8
mmol; see step (2)) in THF (40 mL) at 0 °C. The reaction was quenched by
careful addition of NH4CI (ag. sat.). The reaction mixture was acidified by
HCl (IM). NaOH (aq. 0.5M, 30 mL) was added to the filtrate which was
then extracted with CH,Cl,. The combined extracts were washed with brine,
dried (Na,SO,), concentrated and distilled under reduced pressure to yield

the title compound (1.5 g, 76%).

(c)  5-(4-tert-Butylphenyl)-1-( 4-(2-methyl-1-(pvrrolidin-1-yl)propan-2-yl-

oxv)phenvl)indole—Z—carboxvlic acid

The title compound was prepared in accordance with Example 1 using 5-
(4-ter_t—butylphenyl)'mdole-?_-carboxylic acid ethyl ester and 1-(2-(4-
bromophenoxy)—2-methylpropyl)pyrroljdine.

200 MHz 'H-NMR (DMSO-ds, ppm) & 7.97-796 (1H, m), 7.62-7.44 (5H,
m), 7.35 (1H, ), 7.29-7.24 (2H, m), 7.14-7.06 (3H, m), 2.81 (2H, s), 2.79-

' 2.74 (4H, m), 1.80-1.68 (4H, m), 1.3 (6H, 5), 1.32 (9H, s).
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Example 30
5-(4-1er1-Butylphenvl)-1-(4-(2-methyl-1-(4-methylpiperazin-1-y})-1-

oxopropan-2-vioxy)phenvl)indole-2-carboxvlic acid hvdrochloride

(a) 1-(2-(4-Bromophenoxv)-2-methylpropanoyl)-4-methvlpiperazine hvdro-

chloride

1-(2-(4-Bromophenoxy)-2-methylpropanoyl)-4-methylpiperazine © was
prepared in accordance to the procedure described in Example 29(a) from 2-
(4-bromophenoxy)-2-methylpropanoyl chloride and 1-methylpiperazine
(5.3 mL, 17.5 mmol). This compound (2.37 g, 6.95 mmol) was dissolved in -
Et,O and HCl in dioxane (4M, 2.26 mL) was added dropwise with stimng.
The precipitate was filtered off and dried to yield the sub-title compound
(2.5 g, 95%). |

(b) 5-(4-tert-ButyiphenyD)-1-(4-(2-methvl-1-(4-methylpiperazin-1-vi)-1-

oxopropan-2-vloxviphenvl)indole-2-carboxvlic acid hvdrochloride

The title compound was prepared in accordance with Example 1 using 5-
(4-tert-butylphenyl)indole-2-carboxylic acid ethyl ester and 1-(2-(4-
bromophenoxy)-2-methylpropanoyl)-4-methylpiperazine hydrochloride (see
(a)), followed by precipitation of the hydrochloride salt using HCl (4 M in
dioxane). | |

200 MHz 'H-NMR (DMSO-dg, ppm) & 12.76 (1H, s), 11.06 (1H, s), 7.97
(1H, d, J=1.1 Hz), 7.60-7.53 (3H, m), 7.48-7.41 (3H, m), 7.36-7.30 (2H, m),
7.08 (1H, d, J=8.8 Hz), 6.98-6.91 (2H, m), 4.80-4.46 (2H, m), 3.62-2.97
(4H, m, oyerlapped with water peak), 2.82-2.57 (1H, m), 2.68 (3H, s), 2.41-

213 (1H, m), 1.64 (6H, s), 1.30 (9H.s).
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Example 31

5-(4-tert-ButviphenyD-1-(4-(1 _hvdroxv-2-methylpropan-2-vloxviphenyl)-

indole-2-carboxvlic acid

(a) 2-( 4-Bromophenoxv)-2-methylpropan-1-ol

The sub-title compound was prepared by reduction of 2-(4-bromophenoxy)-
2-methylpropanoic acid (2 g, 7.7 mmol) with BH; x THF (1M, 27.0 mmol,
27.0 mL) in accordance with the procedure described in Example 29(b).

~ Distillation under reduced pressure gave the sub-title compound (1.60 g,

85%).

(b)__5-( 4-tert-Butviphenyl)-1-(4-(1 -hydroxv-?.-methvlnropan—Z—yloxv)phen-

vi)indole-2-carboxvlic acid

The title compound was prepared in accordance with Example 1 using 5-
(4-terr-butylphenyl)indole-2-carboxylic acid ethyl ester and 2-(4-
bromophenoxy)-2-methylpropan- 1-ol.

200 MHz 'HNMR (DMSO-ds, ppm) & 12.80 (1H, s), 7.99 (1H, 4, J=1.1
Hz), 7.62-7.55 (3H, m), 7.50-7.42 (3H, m), 7.32-7.25 (2H, m), 7.19-7.12
(2H, m), 7.08 (lvH, d, J=8.8 Hz), 498 (1H, t, J=5.7 Hz),3.45(2H,d,1=5.7
Hz), 1.32 (9H, s), 1.28 (6H, S).

Example 32
5-(4-Cyclohexylphenyl)-1 -(ﬁ—isopropoxvphenvl)indole—z -carboxylic acid

(a) 5-Bromo-1-( 4-isopropoxyphenyllindole-2-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with Example 8(c)
from 5-bromoindole-2-carboxylic  acid ethyl ester  and 4-

isopropoxyphenylboronic acid.
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(b) 5-(4-Cvclohexvlphenvl)-1-(4-isopropoxyphenvl)indole-2-carboxylic

acid ethvl ester

A mixture of S-bromo-1-(4-isopropoxyphenyl)indole-2-carboxylic acid

ethyl ester (154 mg, 0.38 mmol), K;PO, (282 mg, 1.83 mmol), Pd(OAc),

_(4.5.mg, 0.02 mmol), trio-tolyl)phosphine (12 mg, 0.04 mmol), and toluene -

(3.5 mL) was stirred under argon for 25 min at room temperature. 4-
Cyclohexylphenylboronic acid (117 mg, 0.57 mmol) in EtOH (0.5 mL) was
added and the mixture was heated at reflux for 1 h. The mixture was
allowed to cool, poured into NaHCO; (aq. sat.), and extracted with EtOAc.
The combined extracts were washed with bfir-le,w dned 'over_‘N‘é_lzvSiOo,,
concentrated and purified by chromatography to give the sub-title

compound (170 mg, 93%).

(c) - 5-(4-Cvclohexylphenyl)-1-(4-isopropoxyphenyl)indole-2-carboxvlic

acid

The title compound was prepared by hydrolysis of 5-(4-cyclohexylphenyl)-
1-(4-isopropoxyphenyl)indole-2-carboxylic acid ethyl ester in accordance
with the procedure described in Example 1(c).

200 MHz 'H-NMR (DMSO-d, ppm) & 12.8 (1H, br s), 7.97 (1H, d, J=1.2
Hz), 7.61-7.49 (3H, m), 7.41 (1H, s), 7.33-7.22 (4H, m), 7.10-6.99 (3H, m),
4.69 (1H, septet, J=6.0 Hz), 2.66-2.43 .‘(IH, m, overlapped with DMSO
signal), 1.89-1.65 (5H, m), 1.53-1.25 (5H, m) 1.33 (6H, d, ]=6.0 Hz).
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Example 33
3-Chloro-

5-(4-isopropoxyphenyl)-1- 6-isopropoxvpvrid-3-vljindole-2-

carboxvlic acid

(a) 3-Chloro-5=( 4-isopropoxvphenyh)-1-( 6-isopropoxypyrid-3-vl)indole-2-

carboxvlic acid ethyl ester

N-Chlorosuccinimide. (37 mg, 280 nmol) and 5-(4—isopropoxyphenyl)-l-(6-
isopropoxypyrid—S-yl)indole-Z—carboxylic acid ethyl ester (117 mg, 255
nmol: see Example 17) were mixed in CCl, (2 mL) and stirred at 80°C for 2
h. The mixture was diluted with EtOAc and washed v;fith Na,S,05 (ag.,
10%) and NaHCO; (ag., sat)- The combined extracts were washed with
water, brine and dried over Na,SOs. Concentration gave the sub-title
compound (116 mg, 52 %), '

¥

(b) 3-CbJoro-5-(4-isooronoxmenvh-1-(6-isop' ropoxvpyrid-3-vllindole-2-

carboxylic acid

The title compound was prepared 10 accordance with Example 1(c).

200 MHz 'H-NMR (DMSO-de; ppm) & 13.5-13.3 (1H, br s), 8.20 (1H, 4,
7=2.7 Hz), 7.79 (1H, s, 777 (1H, dd, 1=6.0, 2.7 Hz), 7.64-7.56 (3H, m),
7.11 (1H, d, I=8.8 Hz), 7. 04-6.94 (2H, m), 6.88 (1H, 4, j=8.8 Hz), 5.23 (1H,
septet, 1=6.2 Hz), 4.64 (1H, septet, 1=6.0 Hz), 1.27 (6H, 4, J=6.2 Hz), 1.25
(6H, 4, J=6.0 Hz).

_ Example 34

3—Bromo-1.5-bis(4—isooronoxvphenvl)indole—2—carboxvlic acid

(a) 3-Bromo-l 5_bis(4-isopropoxyphenyl )indole—?.—carboxvlic acid _ethyl
ester '
N-Bromosuccinimide (467 mg, 7.62 mmol) was added in portions to 1,5-

bis(4-isopropoxyphenyl)'mdole-Z-c;arboxylic acid ethyl ester (1.0 g, 2.19
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mmol; see Example 3) in CCls (50 mL) at room temperature. The mixtur—e
was stirred at 60°C for 2.5 h afier which additional N-bromosuccinimidlie
(100 mg, 360 umol) was added and the mixture was heated for another 1 =%

The mixture was allowed to cool, poured into Na,S,0O; (aq., 10%) annd

extracted with EtOAc.- The combined extracts were washed with Na,S,(O;

(ag., 10%), NaHCO; (aq., sat.) and brine and then dried over Na,SOe,.
Concentration and purification by chromatography gave the sub-tit le

compound (968 mg, 82%).

(b) S-B»romo—rl.5-bﬂ4-ié6Dropb_xxmﬁen§liiﬁaol.é;2%&béxvﬁc 'a’ci-d |
The title compound was prepared in accordance with Example 1(c).
200 MHz 'H-NMR (DMSO-dq, ppm) & 13.5-13.2 (1H, br s), 7.72 (1H, 4,
J=1.2 Hz), 7.64-7.57 (3H, m), 7.35-7.26 (2H, m), 7.10 (1H, d, J=8.8 H=),
7.08-6.98 (4H, m), 4.69 (1H, septet, ]=6.0 Hz), 4.66 (1H, septet, ]=6.0 H=),
1.33 (6H, d, I=6.0 Hz), 1.29 (6H, d, ]=6.0 Hz).

Example 35 '
3-Chloro- 1 -(4-isopropoxyphenyl)-5-(5-trifluoromethvlpyrid-2-yl)-1H-

indole-2-carboxylic acid

Method 1

(a) 5-Bromo-3-chloro-1H-indole-2-carboxvlic acid ethyl ester

‘A mixture of 5- bromoindole- 2- carboxylic acid ethyl ester (4.00 g, 149
" mmol), sulfurylchloride (1.8 mL, 22.4 mmol) and benzene (125 mL) w.sas

stirred at 90°C for 2.5 h. The mixture was cooled to room temperatu: re,
NaHCO; (aq., sat.) was added and the mixture extracted with EtOAc. T he
combined extracts were washed with water, brine and dried over Na,S(,.
Concentration and recrystallisation (from toluene) gave the sub-ti tle

compound (3.87 g 85 %).
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(b) 5-Bromo-3-chloro-1 -(4-isopropoxvphenvl)-1H-indole-2-carboxvlic acid
ethyl ester |

The sub-title comﬁound was prepared in accordance with Example 8(c),
using S-bromo-3~chloro-IH;mdéle—z-carboxylic acid ethyl -ester (see step

(a) above) and 4-isopropoxyphenylboronic acid. -

(c)  3-Chloro-1-(4-isopropoxyphenyl)-5-(4.4.5.5-tetramethyl[1.3.2 ]dioxa-

borolan-2-vl)-1H-indole-2-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with Example 8(a),
using  5-bromo-3-chloro-1-(4-is opropoxyphenyl)-1H-indole-2-carboxylic

acid ethyl ester (see step (b)) and bis(pinacolato)diboron.

indole-2-carboxvlic acid ethy] ester

The sub-title compound was prepared in accordance With'Examplé 8(b),
from 3-chloro-1-(4-isopropoxyphenyl)-5-(4,4,5,5-tetramethyl[1,3,2]dioxa-
borolan-2-yl)-1H-indole-2-carboxylic acid ethyl ester (see step (c)) and 2-

bromo-5-(trifluoromethyl)pyridine.

(e) 3-Chloro-1-(4-isopropoxyphenyl)-5-( 5-trifluoromethvipyrid-2-y1)-1H-

indole-2-carboxylic acid

The title compound was prepared by hydrolysis of 3-chloro-1-(4-
isopropoxyphenyl)-S—(S—‘u"iﬂuoromethylpyrid-z-yl)- 1H-indole-2—carbbxylic
acid ethyl ester in accordance with the procedure described in Example 1(c).
200 MHz "H-NMR (DMSO-dg, ppm) & 9.06-9.00 (1H, m) 8.48-8.42 (1H,
m) 8.32-8.21 (2H, m) 8.17-8.05 (1H, m) 7.37-7.27 (2H, m) 7.19 (1H, d,
J=8.8 Hz) 7.10-6.98 (2H, m) 4.67 (1H, septet, J=5.9 Hz) 1.31 (6H, d, J=}5.9
Hz).
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Method 2

(a) 3-Chloro-5-iodo-1-(4-isopropoxyvphenvl)-1H-indole-2-carboxylic acid

ethyl ester

A mixture of 5-bromo-3-chloro-1-(4-isopropoxyphenyl)-1H-indole-2-
carboxylic acid ethyl ester (2.80 g, 6.44 mmol) (prepared in accordance - -
with the procedure described in Example 35, Method 1, step (b)), Cul (122
mg, 0.64 mmol), Nal (1.94 g, 129 mmol), N,N-dimethyl-1,2-
diaminoethane (142 uL, 1.28 mmol) and 1,4-dioxane (10 ml) was stirred at
120°C for 24 h. The mixture was cooled to room temperature and diluted
with EtOAc (200 ml). The combined organic phase was washed ‘with
diluted NH,OH solution (2 x 200 mL), HCI (0.1 N solution; 2 x 200mL),

- brine (100 mL) and dried over Na,SO,. Filtration and concentration of the

organic phase gave the sub-title compound (3.02 g 97 %).

(b) 3-Chloro-5-(dihvdroxvborvl)-1-(4-isopropoxyphenvl)-1H-indole-2-

carboxylic acid ethvl ester

To solution of 3-chloro-5-iodo-1-(4-isopropoxyphenyl)-1H-indole-2-
carboxylic acid ethyl ester (1.45 g, 3.0 mmol, see step (a) above) mlTHF 9
mL) was added i-PrMgCl x LiCl (0.95 M solution in THF; 3.26 mL, 3.1
mmol) at _40°C over 5 min. After stirring for 15 min at -40°C, B(OEt)s
(1.56 mL, 9.0 mmol) was added. The temperature of the reaction mixture
was allowed to reach 0°C over 2 h, then HCI (2.5 M solution in water; 3.6
mL, 36 mmol) was added and stirring continued for a further 1 h at 0°C.
The reaction mixture was diluted with brine (70 mL) and extracted With t-
BuOMe (4x70 ml). The combined organic extracts were washed with
brine (100mL), dried over Na,SO4 and concentrated. The solid thereby
obtained was washed several times with light petrol and filtered affording:

pure sub-title compound (1.04 g, 86 %)
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(c) 3-Chloro-1-( 4-isopropoxyphenyl)-5-(5-trifluoromethylpyrid-2-vi)-1H-

indole-2-carboxvlic acid ethy! ester

A stirred mixture of 3—chloro~5—(dihydroxybory])-1-(4-isopropo${yphenyl)-
14-indole-2-carboxylic acid ethyl ester (200 mg, 0.50 mmol; see step (b)
above), 2-bromo-3-(trifluoromethyl)pyridine (170 mg, 0.75 mmol), sodium
carbonate (ZM in water, 0.75 mL, 1.5 mmol), Pd(PPh;)s (29 mg, 0.025
mmol), EtOH (0.4 mL) and toluene (1.6 mL) was heated at 85°C for 3 h.
The reaction was diluted with EtOAc, washed with brine, dried over
MgSO4,.concentrated and purified by chromatography to give the sub-title

compound (239 mg, 95%).

(d) 3-Chloro-1-(4-isopropoxyphenyl)-5-( 5-trifluoromethylpyrid-2-yl)-1H-

The title compound was prepared by hydrolysis of 3-chloro-1-(4-
isopropoxyphenyl)oS—(S—tﬁﬂuorome‘(hylpyrid-2—yl)- 1H-indole-2-carboxylic

acid ethyl ester in accordance with the procedure described in Example 1(c).

Method 3
(a) 3-Chloro-1-(4-is opropoxyphenyl)-5-(3-trifluoromethylpyrid-2-yl)-1H-

_ indole-2-carhoxvlic acid ethyl ester

t-BuLi (3.25 mL of 1.5M solution in pentane) was added dropwise at -78°C
to Et,O (5 mL). To the resulting solution was added, via syringe, a solution
of 2-bromo-5-(trifluoromethyl)pyridine (550 mg, 2.43 mmol) in Et,O (2.5
mL). Stirring at -78°C was continued for 20 min after which the cold
reaction mixture was transferred via cannula to a cooled (-78°C) 1M
solution of ZnCl, in Et,0 (5.25 mL, 5.35-mmol). - The reaction was allowed
to warm to room temperature and left to stir for 3 h. THF (10 mlL) was then
added and the resulting solution was transferred via cannula to a mixture of
5_bromo-3-chloro-1-(4-isopropoxyphenyl)- 1 H-indole-2-carboxylic acid
ethyl ester (see Example 35, Method 1, step (b)) (531 mg, 1.22 mmol),
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Pd(dppf)Cl; (118.4 mg, 0.145 mmol), Cul (56.2 mg, 0.2795.1nm01) and N-
methylpyn'olidin—2—one' (2.5 mL) under argon. The react=ion was heated at

R0°C for 6 h, poured into NH,CI (ag. sat., 50 mL) and extracted with -

BuOMe (3x25 mL). The combined organic extracts wwvere washed with

~ brine, dried (Na,SO,), then filtered through a Celite® pad and the filter cake

was washed with ~BuOMe. The solvent was removesd and the residue
dissolved in -dry Et,0 and HCI (4M in dioxane; 360 p_L, 1.4 mmol) was
added. After stirring for 10 mun, solvents were removed oy evaporation andA
the residue was twice rec;ystallised from EtOH to wyield the sub-title

compound (462 mg, 75%).

(by 3-Chioro-1-( 4-isopropoxyphenyl)-5-(5-trifluoromet hvlpvrid-2-yl)-1H-

indole-2-carboxvlic acid

To a solution of 3-chloro-1-(4-isopropoxyphenyl)-5- (5-trifluoromethyl-
pyrid-2-yl)-1H-indole-2-carboxylic acid ethyl ester (see sStep (a) above; 500
g, 1.0 mmol) in dioxane (5 mL) was added NaOH (aqg. 2N, 2.5 mL) and
the reaction was refluxed for 4 h. After cooling to roorm temperature, the
reaction was diluted with water and acidifled by the a<ﬁdiﬁon of HCI (aq.
1N) to about pH 6. The precipitate was filtered, washaed with water and
dried. Recrystallisation (from EtOAc/peﬁoleuin ether) afforded the title
compound (289 mg, 62%). |
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Example 36

3-Chloro--1-( 6-cvclopentoxvpyrid-3-y1)-5-(5-trifluoromethylpyrid-2-vi)-1 H-

indole-2~ carboxvlic acid

(a) 3-Chaloro-5-(5-trifluoromethylpyrid-2-yl)-1H-indole-2-carboxylic acid
ethyl estesr

N-Chloro-succinimide (480 mg, 3.86 mmol) and 5-(5-trifluoromethylpyrid-
2-yl)-1H—indole-2-carboxylic acid ethyl ester (800 mg, 2.4 mmol; see
Example 8 (b)) were mixed in CCl; (50 mL) and sturred at 80°C for 2 h. The
mixture wwas diluted with EtOAc and washed -with Na,S;0; (aq., sat.),
NaHCO; (ag., sat.), brine and dried over Na;SOy4 Concentration gave the
sub-title —ompound (870 mg, 98%).

(b) 5-Bro=mo-2-cyclopentoxvpyridine

A mixtures of 5-bromo-1H-pyridin-2-one (4.0g, 23 mmol), Ag,CO; (3.77 g,
1.37 mmool), cyclopentyl bromide (7.4 mL, 29 mmol) and toluene (30 ml)
was stire=d at 60°C for 2 days. The reaction was filtered through Celite®
and the fTilter cake was washed with EtOAc. Concentration and vacuuin

distillatiorn gave the sub-title compound (5.09g, 92 %).

(c) 6-CycElopentoxypyridine-3-boronic acid

To a mix~ture of 5-bromo-2-cyclopentoxypyﬁdine (2.5 g, 10.3 mmol, see
step (b) aBbove), B(O-iPr); (2.33 g, 13.4 mmol), THF (4.1 mL) and toluene
(16.5 mL3 was portion-wise added BuLi (2.5 M in hexane; 4.96 ml, 13.4
mumol) at —70°C over 1 h. The reaction mixture was stirred over a further 40
min at -7 0°C and then allowed to warm to -20°C. The acidity of the
reaction mixture was adjusted to about pH 1 by addition of HCl (2 M aq.
solution). The reaction was diluted with water (50 mL) and extracted with

Et,0 (2x520 mL). The pH of the water phase was then adjusted to about pH

7 by the asddition of NaOH (5 M aq. solution). Brine was added and the
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product was extracted with EtOAc (4x50 mL). Removal of the solvent
afforded the sub-title compound (0.99 g, 46 %).

(d) 3-Chloro-1-(6-cyclopentoxypyrid-3-v1)-5-(3-trifluoromethylpynd-2-vi)-

1H-indole-2-carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with Example 8(c),
using 3-chloro-5-(5-trifluoromethylpyrid-2-yl)-1H-indole-2-carboxylic acid
etﬁyl ester (see step (a) above) and 6-cyclopentoxypyridine-3-boronic acid

(see step (c) above).

(e) 3-Chloro-1-(6-cvclopentoxypyrid-3-yl)-5-(5-trifluoromethylpyrid-2-yl)-

1H-indole-2-carboxvlic acid

The title compound was prepared by hydrolysis of 3-chloro-1-(6-
cyclopentoxypyrid-3-yl1)-5-(5-trifluoromethylpyrid-2-yl)-1H-indole-2-
carboxylic acid ethyl ester (see step (d) above) in accordance with the
procedure described in Example 1(c).

200 MHz 'H-NMR (DMSO-d,, ppm) & 9.05 (1H, s) 8.54 (1H, s) 8.36-8.17
(4H, m) 7.82 (1H, dd, J=8.8, 2.7 Hz) 7.22 (1H, d, J=9.0 Hz) 6.92 (1H, d,
J=8.8 Hz) 5.85-5.38 (1H, m) 2.08-1.51 (8H, m).

Example 37
1-(6-Cvclopentoxypvrid-3-y1)-5-(5-trifluoromethylpyrid-2-yl)-1-H-indole-

2-carboxylic acid

The title compound was prepared in accordance with Example 36(d) from
5-(5-triﬂuoromethSflpyrid-ZJyl)-lH-'mdolc—Z-carboxylic acid ethyl ester (see
Example 8(b)) and 6-cyclopentoxypyridine-3-boronic acid (see Example
36(c)), followed by ester hydrolysis (see Example 36(e)).

200 MHz "H-NMR (DMSO-dg, ppm) 6 9.00 (1H, s) 8.63-8.58 (1H, m) 8.28-

$.18 (3H, m) 8.12 (1H, dd, J=8.8, 1.7 Hz) 7.76 (1H, dd, J=8.8, 2.7 Hz) 7.50
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(1H, s) 717 (1H, d, J=8.9 Hz) 6.89 (I1H, d, J=8.8 Hz) 5.31 (1H, septet,
1=6.2 Hz) 135 (6H. d, ]=6.2 Hz).

Example 38
1-(6-Isopropoxypyvrid-3-y1}-5-( 5-trifluoromethylpyrid-2-y1)-1H-indole-2-

carboxvlic acid

(a) 5-Bromo-2-isopropoxvpyridine

The sub-title compound was prepared in accordance with Example 36(b)

from isopropylbromide and 5-bromo-1H-pyridin-2-one. =7 ° -

(b) 6-Isopropoxvpyridine-3-boronic acid

Th o1

+i4ln A et A xran mramarad In SACOTOSTCE W T 1o 472N
¢ sub-titic compound was prepared m accoraante witld LXdllplc SLLL)

from 5-bromo-2-isopropoxypyridine.

(c) 1-(6-TIsopropoxypyrid-3-y1)-5-( 5-trifluoromethylpyrid-2-y1)-1H-indole-

2-carboxyvlic acid ethyl ester

The sub-title compound was prepared in accordance with Example 8(c)
from 5—(S-triﬂuoromethylpyrid-2—y1)—1H-indole—2—carboxylic acid ethyl
ester (see Example 8(b)) and 6-isopropoxypyridine-3-boronic acid (see step

(b) above).

d) 1 -(6-Isopropaxypyrid-3-yl)- 5-(5-trifluoromethylpyrid-2-y1)-1H-indole-

2-carboxvlic acid

The title compound was prepared by hydrolysis of 1-,(6-isoprdpoxypyrid-3—
yl)-5-(5—ﬁiﬂuoromf_:thylpyrid-2~yl)-lH-indole-iZ-carboxy]ic acid ethyl ester

(see step (c) above) in accordance with the procedure described in Example

1(c).
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200 MHz 'H-NMR (DMSO-ds, ppm) § 9.05 (1H , s) 8.54 (1H, s) 8.36-8.17
(4H, m) 7.82 (1H, dd, J=8.8, 2.7 Hz) 722 (1H, d,J=9.0 Hz) 6.92 (1H, 4,
J=8.8 Hz) 5.85-5.38 (1H, m) 2.08-1.51 (8H, m).

Example 39
5-(4-tert-Butylphenyl)-1-(4-cvclopropoxyphenyl) -1H-indole-2-carboxvlic

acid

(a) 1-Bromo-4-(2-bromoethoxy)benzene

A mixture of 4-bromophenol (30 g, 173 mmol), dibromoethane (40 mL, 464
mmol), NaOH (11.0 g, 275 mmol) and water (43. 0 mL) was refluxed for 11
h. The phases were separated and the organic ph.ase was further purified by
distillation, yielding the sub-title compound (40.1 g 83 %).

(b) 1-Bromo-4-vinyloxybenzene

To a solution of 1-bromo-4-(2-bromoethoxy)be-mizene (19.9 g, 100 mmol;
see step (a) above) in THF (120 mL) was portior-wise added -BuOK (14.0
g, 125 mmol) over 10 min at 0°C. After stirring at room temperature for 16
h, the mixture was diluted with ‘water (400 —nl) and the product was
extracted with light petrol (4x100 mL). The combined organic extracts
were washed with brine, dried (Na,SO,4), conce=ntrated and distilled under

vacuum to yield the sub-title compound (11.5 g, =58%).

(c) 1-Bromo-4-cyclopropoxybenzene

To mixture of 1-bromo-4-vinyloxybenzene (1 1.5 g, 58 mmol), chloro-
iodomethane (41g, »232 mmol) and dichlorocft:xane (180 mL) was added
diethylzinc (15 % solution in hexanes; 95.5 mL, 116 mmol) over 3 h at 0°C.
After 30 min stirring, NH4Cl solution (200 mI_, aq. sat.) and light petrol
(300 mL) was added. The organic phase was se-parated and concentrated in

vacuo (8 bar, 50 °C). The residue was redisso_lved in light petrol and the
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insoluble materia_1 was filtered off. The filtrate was concentrated to afford

sub-title compourad (11.7 g, 94%).

(d) 5-(4-tert-Buty sIphen 1v1)-1-(4-cyvclopropoxvphenyl)-1H-indole-2-carboxy-

lic acid ethyl estesx

The sub-title conmpound was prepared in accordance with Example 1(b)
from 5-(4-tert-b—utylphenyl)indole-2-carboxylic acid ethyl ester (see

Example 1(a)) anc3 1-bromo-4-cyclopropoxybenzene (see step (c) above).

(e) 5 4-tert-Buty~lphenyl)-1-(4-cyclopropoxyphenyl)-1H-indole-2-carboxy-

lic acid . . _
The sub-title cocmpound was prepared by hydrolysis of 5-(4-terz-butyl-
phenyl)-1-( 4—cyclc7propoxyphepyl)-1H-indole—2-carboxy]ic acid ethyl ester
(see step (c) aboves) in accordance with the procedure described in Example

1(c). |
200 MHz 'H-NM"R (DMSO-d¢, ppm) & 7.96 (1H, d, J=1.7) 7.63-7.50 (3H,
m) 7.49-7.37 (3H._, m) 7.34-7.25 (2H, m) 7.22-7.12 (2H, m) 7..05 (1H, 4,
J=8.8 Hz) 3.97-3.835 (1H, m) 1.30 (9H, s) 0.89-0.66 (4H, m).

lExample 40

1-( 4-Cyclopfopoxvyphcnyl)—5-( 5-trifluoromethvipyrid-2-v1)-1H-indole-2-

carboxvlic acid

(a) 4- Cvclopronox Vnhenvlboromc acid

To a solution of =4-bromo-4-cyclopropoxybenzene (5.0 g, 23.4 mmol see
Example 39(c)) in  THF (80 mL) at -78°C was added n-BulLi (2.5 M solution
in hexane; 9.76 m:L '24.4 mmol) over 17 min. After 40 min, B(OEt)3 (5.9
mL, 343 mmol) was added and the reaction was warmed 'to room
tempera’fure. and st=irred at ambient temperature for 18 h. After r_e-coolmg to

0°C, HCI (1M soliation; 70 mL, aq.) was added. After 30 min the mixture
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was extracted with ~~-BuOMe (3x50 mlL), the combined organic extracts
were washed with brine, dried (Na,SO,) and concentrated. The residue was
washed with light petrol and filtered yielding the sub-title compound (1.5 g,

34 %).

(b) 1-( 4-Cyclopropoxvphenvl)-57( 5-trifluoromethyipyrid-2-vl)-1H-indole-2-

carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with Example &(c)
from 5-(5-trifluoromethylpyrid-2-yl)-1H-indole-2-carboxylic  acid ~ethyl

ester (see Example 8(b)) and 4-cyclopropoxyphenylboronic acid (see step

(a) above).

(o) 1( 4-Cvclopropoxyphenyl)-5-(5-trifluoromethvlpyrid-2-yl)-1H-indole-2-

carboxvlic acid

The title compound was prepared by hydrolysis of 1-(4-cyclopropoxy-
phenyl)-3-(5-trifluoromethylpyrid-2-yl)- 1H—inddle-2-carbo>;yh ¢ acid ethyl
ester (see step (b) above) in accordance with the procedure described in
Example 1(c). | _

200 MHz 'H-NMR (DMSO-dg, ppm) & 9.03 (1H, s) 8.47 (1H, s) 8.33-8.19
(2H, m) 8.13 (1H, dd, J=8.8, 1.5 Hz) 7.42-7.30 (2H, m) 7.23-7.11 (3H, m)
3.97-3.85 (1H, m) 0.90-0.65 (4H, m). '

Example 41

- 3-Chloro-1-( 4¥chloDroDoxVDhen§l)—5-( S-trifluoromethvlpyrid-2-vi)-1H-

indole-2-carboxylic acid

The title compound was prepared in accordance with Example 8(c) from 3-
chloro-5-(5-trifluoromethylpyrid-2-yl)-1H-indole-2-carboxylic acid ethyl

ester (see Example 36(a)) and 4-cyclopropoxyphenylboronic acid (see

- Example 40(a)), followed by ester hydrolysis in accordance with Example

1(c).
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200 MHz 'H-NMR (DMSO-dq, ppm) & 9.03 (1H, s) 8.47 (1H, s) 8.33-8.19
(2H, m) 8.13 (1H, dd, J=8.8, 1.5 Hz) 7.42-7.30 (2H, m) 7.23-7.11 (3H, m)
3.97-3.85 (1H, m) 0.90-0.65 (4H, m). |

Example 42
5-(4-Carbamoviphenyl)-1-(4-cvclopropoxvphenyl)-1H-indole-2-carboxvlic

acid

(a) 5-(4-Cyanophenyl)-1H-indole-2-carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with Example 8(b)
from 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)indole-2-carboxylic

aéid ethyl ester (see Example 8(a)) and 4-iodobenzonitrile.

(b) 5-(4-Cyanophenyl)-1-(4-cyclopropoxyvphenyl)-1H-indole-2-carboxylic

acid ethvl ester

The sub-title compound was prepared in accordance with Example 8(c)
from 5-(5-triflucromethylpyrid-2-yl)-1H-indole-2-carboxylic  acid ethyl
ester (see step (a) above) and 4-cyclopropoxyphenylboronic acid (see

Example 40(a)).

(c) - 5-(4-Carbamoylphenyl)-1-(4-cyclopropoxyphenyl)-1H-indole-2-carb-

~ oxylic acid

The title compound was prepared by hydrolysis of 5—(4—cyanépheny1)-1-(4—
cyclopropoxyphenyl)-1H-indole-2-carboxylic acid ethyl ester (see step (b)
above) in accordance with the procedure described in Example 1(c).

200 MHz 'H-NMR (DMSO-ds, ppm) & 12.8 (1H, br s) 8.09 (1H, d, J=1.6)
8.03-7.90 (34, m) 7.79-7.70 (2H, m) 7.63 (1H, dd, J=8.9, 1.6 Hz) 7.42 (1H,
s) 7.38-7.27 (3H, m) 7.23-7.14 (2H, m) 7.08 (1H, d, J=8.9 Hz) 3.97-3.85
(1H, m) 0.89-0.66 (4H, m).
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Example 43 '
3-Chloro-5-(6-cvclopentoxvpvrid-3-vl}-1 -(4-isopropoxvphenvl)-1H-indole-

2-carboxvlic acid

The title compound was prepared in acccordance with Example 8(b) from 3-
chloro-1-(4-isopropoxyphenyl}-5-(4.4,5,5-tetramethyl[1,3,2]dioxaborolan-
2-yl)-1H-indole-2-carboxylic acid ethyl ester (see Example 35(c)) and 5-
bromo-2-cyclopentoxypyridine (see Ex ample 36(b)), follow.ed by ester
hydrolysis in accordance with Example 1 (c).

700 MHz 'H- NMR (DMSO-dg, ppm) 6 8 48 (1H, d, J=2.5 Hz) 8.02 (1H, dd,
J=8.8, 25Hz)784(1H d, J—15H2)76;1 (1H dd, I= 8.8, 15Hz)735 7.24
(2H, m) 7.12 (1H, d, J=8.8 Hz) 7.08-6.98 (2H, m) 6.84 (1H, d, ]=8.8 Hz)

"5.46-5.33 (1H, m) 4.68 (1H, septet, J=5. 9 Hz) 2.06-1.50 (8H, m) 1.32 (6H,

d, J=5.9 Hz).

Example 44
3-Chloro-1-(4-isopropoxvphenvl)-5-(5-propyipyrimidin-2-vl}- 1H-indole-2-

carboxvlic acid

The title compound was prepared in acczordance with Example 35, Method
1, step (d) from 3-chloro-1-(4-isopropoxyphénjd)-5-(4,4,5,5-tetra1_nethyl—
[1,3,2]dioxaborolan-2-yl)-1H-indole-2-carboxylic acid ethyl ester (see
Example 35, Method 1, step (c))vand 2—c:hloro-5-p'ropy]pyrimidine> followed
by ester hydrolysis in accordance with Enample 1(c). | ‘
200 MHz 'H-NMR (DMSO-dg, ppm) &S 8.79-8.67 (3H, m) 8.37 (1H, dd
J=8.8, 1.5 Hz) 7.38-7.26 (2H, m) 7.17 (dH, d, J=8.8 Hz) 7.09-6.98 (2H, m)
4.68 (1H, septet, J=5.9 Hz) 2.60 (2H, t, ®=7.7 Hz) 1.64 (2H, m) 1.32 (6H, d,
J=5.9 Hz) 0.93 3H, t, J=7.7 Hz).

PCT/GB2005/002391



10

15

20

25

30

WO 2005/123673

81

Example 45
3-Chloro-5-(4-cvclohexvylyphenvl)-1-(5-cyclopentvlaminopyrid-2-vl)-1H-

indole-2-carboxvlic acid s odium salt -

(a) 3-Chloro-5-(4-cyclohe—xylphenyl)-1H-indole-2-carboxylic acid

The sub-title compound -was prepared in accordance with Example 1(a)
from 5-bromo-3-chloroincdole-2-carboxylic acid ethyl ester (see Example

35, Method 1, step (a)) ancd 4-cyclohexylphenylboronic acid.

(b) (6-Bromopyrid-3-vl)cy=clopentylamine -

To a solution of 6-bromopeyrid-3-ylamine (2.0 g, 11.6 mmol) in CH,Cl, (30
mL) was added cyclopenttanone (1.3 mL, 15.5 mmol), followed by TiCl,
(14 mL, 12.7 mmol) in CEL,Cl, (20 mL) and affer stirming for 3.5 h at room
temperature, NaBH;CN (2.17 g, 34.5 mmol) was added portion-wise. The
reaction was left to stir o vernight at ambient temperature, diluted with 7-

BuOMe (200 mL), washecd with water, brine and dried (Na,SO4). Solvent

‘removal and purificatiora by chromatography afforded the sub-title

compound (880 mg, 40%).

(c) 3-Chloro-5-(4-cyclohes<ylphenyl)-1-( 5-cyclopentylaminopyrid-2-yl)-1H-

indole-2-carboxvlic acid etzhyl ester

The title compound was pr-epared in accordance with Example 1(b) from 3-

_chloro-5-(4-cyclohexylphe=znyl)-1H-indole-2-carboxylic acid (see step (a)

above) and (6-bromopyrid- 3-yl)cyclopentylamine (see step (b) above).

(d) 3-Chloro-5-(4-cyclohex—ylphenyl)-1-( 5-cvclopéntvlaminopvri d-2-y)-1H-

indole-2-carboxvlic acid so dium salt

A mixture of 3-chlore--5-(4-cyclohexylphenyl)-1-(5-cyclopentylamino-
pyrid-2-yl)- 1H-indole-2-caz~boxylic acid ethyl ester (see step (c) above) (120
mg, 0.22 mmol), NaOH (2FM aq., 1.0 mL, 2.0 mmol) and dioxane (2.0 mL)
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was heated in a sealed vessel at 140°C for 2 h. After dilution with water (5
mL) the precipitate formed was filtered, washed with water and dried (P,Os)
to yield the title compound (105 mg, §5%).

200 MHz '"H-NMR (DMSO-ds, ppm) & 7.83 (1H, d, J=1.6 Hz) 7.63-7.56
(3H, m) 7.41 (2H, m) 7.31-7.25 (2H, m) 7.12 (1H, d, J=8.8 Hz) 7.01 (1H,
dd, J=8.8, 2.6 Hz) 5.98 (1H, d, J=6.4 Hz) 3.81-3.67 (1H, m) 2.59-2.51 (1H,
m) 2.00-1.13 (18H, m). |

Example 46

3-Chloro-35-(4-cyclohexviphenyl)- 1-(5-trifluoromethylpyrid-2-y1)- 1 H-

indole-2-carboxvlic acid sodium salt

" The title compound was prepared in accordance with Example 45 from 3-

chloro—5-(4—cyclohexylphényl)-IH-mdole—Z-carboxylic acid-(Example 45(a)
and 2-bromo-5-(trifluoromethyl)pyridine, followed by ester hydrolysis in
accordance with Example 45(d). '

200 MHz 'H-NMR (DMSO-ds, ppm) & 8.97 (1H, s) 8.30 (1H, dd, J=8.6, 2.1
Hz) 7.88 (1H, d, J=8.6 Hz) 7.72-7.71 (1H, m) 7.65-7.52 (4H, m) 7.34-7.28
(2H, m) 2.61-2.46 (1H, m, overlapped with DMSO) 1.83-1.63 (5H, m) 1.33-
1.15 (5H, m).

Example 47
3-Chloro-5-( 5-cyc}oDentvlaminopyﬁd-Z-yl)-_l_—( 4-1sopropoxvphenvl)-1H-

indole-2-carboxvlic acid

The title compound was prepared in accordance with Example 8(b) from 3-
chloro-1-(4-isopropoxyphenyl)-5-(4,4,5,5-tetramethyl[1,3,2}dioxaborolan-

2-yl)-1H-indole-2-carboxylic acid ethyl ester (see Example 35, Method 1,
step {c)) and 6-bromopyrid-3-ylcyclopentylémine (see Example 45(b)),
followed by ester hydrolysis according to Example 35, Method 3, step (b)'. '
200 MHz 'H-NMR (DMSO-dg, ppm) & 8.28-8.20 (1H, m) 8.14-8.04 (1H,
m) 7.96 (1H, 4, J=1.5 Hz) 7.89-7.80 (1H, m) 7.68-7.56 (1H,m) 7.38-7.25
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(2H, m) 7.19.(1H, d, J=8.7 Hz) 7.12-6.98 (2H, m) 4.69 (1H, septet, J=5.9
Hz) 3.96-3.78 (1H, m) 3.78-3.28 (3H, m) 2.08-1.84 (2H, m) 1.81-1.37 (6H,
m) 1.32 (6H, d, J=5.9 Hz).

Example 48
5_(5-Bromopvrimidin-2-y1)-1-(4-cvclopentoxvphenyl)-1H-indole-2-

carboxvlic acid

(a) 1-Bromo-4-cyclopentoxybenzene

A mixture of 4-bromophenol (40 g, 231 mmol), cyclopentylbromide (50 ml,
462 mmol), NaOH (18.5 g, 462 mmol) and DMF (150 mL) was stirred at
100°C for 13.5 h, poured into water (300 mL) and extracted with ~BuOMe
(4x100 ml) The combined organic extracts were washed with water
(2x100 uiL), brine, dried (Na,SO,), concentrated and distilled in vacuo to
yield the sub-title compound (46.4 g, 94 %).

(b) 4-Cyclopentoxvphenylboronic acid

The sub-title compound was prepared in accordance with Example 40(a)

from 1-bromo-4-cyclopentoxybenzene (see step (a) above).

(¢) 5-Bromo-1-(4-cyclopentoxyphenyl)-1H-indole-2-carboxylic acid ethyl
The sub-title compound was prepared in accordance with Example 8(c),
using S-bromo-lH-illdole-z;carboxylic acid ethyl ester and 4-cyclopentoxy-

phenylboronic acid (see step (b) above).
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(d)1-(4-Cvcloperatoxyphenyl)-5-(4.4.5.5-tetramethyvi[1.3.2]dioxaborolan-2-

v)-1H-indole-2-- carboxvlic acid ethy] ester

The sub-title co-mpound was prepared in accordance with Example 8(a)

from 5-bromo-1—(4-cyclopentoxyphenyl)-1H-indole-2-carboxylic acid ethyl

ester (see step (c ) above) and bis(pinacolato)diboron.

(e) 3-Bromo-1H—pvrimidin-2-one

To a solution off 2-amino-5-bromopyrimidine (2.0 g, 11.5 mmol) in acefic
acid (35 mL) w:as added a solution of NaNO, (4 76 g, 69 mmol) in water
(25 mL) at roomm tempera’mre over 1.5 h. After sturmc at room temperature

for 5 h the reac tion mixture was partly evaporated, the precipitate formed

‘was filtered and washed with water to yield the sub-title compound (1.4 g,

70 %).

(f) 2.5-Dibromo-pyrimidine

A mixture of 5--bromo-1H-pyrimidin-2-one (see step (¢) above; 1.40 g, 8.0

mmol), POBry ( 2.8 g, 9.8 mmol) and PBr;-(7.7 mL) was refluxed for 1.5 h.

After cooling to room temperature the reaction was poured into a mixture of
crushed ice and Na,CO; (saturated ag. solution) and ex_tracted with EtOAc

(3x100 mL). THhe combined organic extracts were washed with brine, dried

with Na,SO4 and concentrated. The residue was re-dissolved in
EtOAc/light pet=rol (1:1) and filtered fhrough a silica pad. Concentration of
the filtrate gave the sub-title compound (0.95 g, 50 %).

(g) 5-(5-Br-omopyrimidin-2-vl)- 1—(4-cxglopent0X\mhenv1L1H-i_ndole—?_-

S

carboxvlic acid ethyl ester

The sub-title ceompound was prepared in accordance with Example 8(b),
from 1-(4-cycDopentoxyphenyl)-5-(4,4,5,5-tetramethyl[1,3,2]dioxaborolan-
2-y1)-1H-indole=-2-carboxylic acid ethyl ester (see step (d) above) and 2,5-

dibromopyrimicine (see step (£f) above).
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(h) | ‘5-(5-Bromopyrimidin-2-v1)-1-(4-cyclopent -oxvphenyl)-1H-indole-2-

carboxvlic acid

The title compound was prepared by hydroiysis of ™ 5-(5-bromopyrimidin—2-
yl)-1-(4-cyclopentoxyphenyl)- 1H-indole-2-carboxy~lic acid ethyl ester (see
step (g) above) in accordance with the procedure escribed in Example 35,
Method 3, step (b).

200 MHz 'H-NMR (DMSO-dg, ppm) & 13.1-12.7" (1H, br.s) 9.02 (2H, s)
8.80 (1H, d, J=1.5 Hz) 8.27 (1H, dd, J=8.9, 1.5 H=) 7.48 (1H, s) 7.32-7.22
(2H, m) 7.10 (1H, d, J=8.9 Hz) 7.06-6.96 (2H, m) 4.93-4.82 (1H, m) 2.06-
1.48 (8H, m).

Example 49

1-(4-Cyclopentoxypheny))-5-(5-pvrid-2-vipvrimidirn-2-v1)-1 H-indole-2-

carboxvlic acid

The title compound was prepared in accordance witth Example 8(b) from 5-
(5-bromopyrimidin-2-yl)-1-(4-cyclopentoxyphenyl)— 1 H-indole-2-carboxylic
acid ethyl ester (see Example 48(g)) and  3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)pyridine, followed by  ester hydrolysis In
accordance with the procedure described in Examples 35, Method 3, step (b).
200 MHz 'H-NMR (DMSO-dg, ppm) § 13.3-12.4 (1H, br.s) 9.27 (2H, s)
9.12-9.04 (1H, m) 8.90 (1H, d, J=1.5 Hz) 8.73-8.62 (1H, m) 8.40 (1H, dd,
J=8.8, 1.5 Hz) 8.34-8.24 (1H, m) 7.65-7.50 2H, m) 7.36-7.24 (2H, m) 7.13
(1H, d, J=8.8 Hz) 7.08-6.97 (2H, m) 4.95-4.82 (1H, =n) 1.92-1.47 (8H, m).
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Example 50
3-Chloro-1-(4-cvclopentoxyphenvl)-3-(5-trifluoromethyvlpvrid-2-vl)-1H-

indole-2-carboxvlic acid

(a) 5-Bromo-3-chloro-1-(4-cvclopentoxyphenvi)-1H-indole-2-carboxylic

. acid ethy] ester

The sub-title compound was prepared in accordance with the procedure
described in Example 8(c) using 5-bromo-3-chloro-1H-indole-2-carboxylic
acid ethyl ester (see Example 35, Method 1, step(a)) and 4-

cyclopentoxyphenylboronic acid instead of 4-isopropoxyphenylboronic

" acid.

(b) 3-Chloro-1-( 4-cyclopentoxyphenvl)-5-( 4.4.5.5-tetramethvl[1.3.2]dioxa-

borolan-2-v1)-1H-indole-2-carboxyvlic acid ethyl ester

The -sub-title compound was prepared from 5-bromo-3-chloro-1-(4-
cyclopentoxyphenyl)- 1 H-indole-2-carboxylic acid ethyl ester (see step (a)
above) in accordance with the procedure described in Example 35, Method

1, step (c).

(c) 3-Chloro-1-(4-cyclopentoxyphenvl)-5-(5-trifluoromethylpyrid-2-vI)-1H-

indole-2-carboxvlic acid ethyvl ester

The sub-title compound was prepared from 3-chloro-1-(4-cyclopentoxy-
phenyl)-5-(4,4,5,5tetramethyl[1,3,2]dioxaborolan-2-yl)-1H-indole-2-
carboxylic acid ethyl -ester (see step (b) above) in accordance with the

procedure described in Example &(a).

(d) 3-Chloro-1-( 4-cyclopentoxvphenvyl)-5-( S-triﬂuoromethvlovridé—yl)— 1H-

" indole-2-carboxvlic acid

The title compound was prepared by hydrolysis of 3-chloro-1-(4-
cyclopentoxyphenyl)-5-(5-trifluoromethylpyrid-2-yl)-1H-indole-2-
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carboxylic acid ethyl ester (see step (c) above) in accordance with the
procedure described in Example 35, Method 3, step (b).
200 MHz '"H-NMR (DMSO-d¢, ppm) & 13.8-13.0 (1H, br s) 9.07-9.01 (1H,
m) 8.51 (1H, s) 8.35-8.22 (2H, m) 8.18 (1H, dd, J=8.8, 1.2 Hz) 7.37-7.27
(2H, m) 7.19 (1H, d, J=8.8 Hz) 7.08-6.99 (2H, m) 4.94-4.83 (1H, m) 2.07-
1 87 (2H, m) 1.86-1.54 (6H, m). '

Example 51

3-Chloro-1-(4-cyclopentoxyphenyl}-5-(6-(piperidin-1-vl)pyridin-3-yl)-1H-

indole-2-carboxylic acid —

(a) Trifluoromethanesulfonic acid 5-bromopyrid-2-yl ester

it om -3 TSN A e - A .
solution of 5-bromo-1H-pyridin-2-on (4.0 g, 23.0 mmol) CH,CL,

(100 mL) was added EN (3.9 mL, 27.6 mmol) and the resulting solution

-
o
0
el

was cooled to -45°C, after which trifluoromethanesulfonic acid anhydride
(5.8 mL, 34.5 mmol) was gradually added via syringe. The reaction was
warmed to room temperature and left to stir overnight. The reaction was
then washed twice with NaHCO; (aq. sat.), brine and dried (Na;SO0,).
Solvent removal and distillation of the residue in vacuo afforded the sub-

title compound (6.51 g, 93%).

(b) 3-Bromo-6-(piperidin-1-yl)pyridine

A mixture of trifluoromethanesuifonic acid 5-bromopyrid-2-yl ester (see
step (2) above; 1.5 g, 4.9 mmol), piperidine (1.07 mL, 10.8 mmol) and DMF 1
(5 mL) was heated at 40°C for 3 h. DMF was then removed in vacuo, water
(20 mL) was adéed to the residue and the product extracted with EtOAc
(3x15 mL) and CH,Cl, (15 mL). The combined organic extracts were
washed with brine and dried (Na,SO,). After removal of the solvent, the
residue was dissolved in Et,0 and HCI (4M in dioxane; 4 mL) was added.
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The pmecipitate was filtered, washed with Et,O and dried to afford the sub-

title ccompound (994 mg, 84%).

(¢) B-Chloro-1-(4-cvclopentoxvphenvl)-5-(6-(piperidin-1-yhpyridin-3-vl)-

1H-1incdole-2-carboxvlic acid

The tisle compound was prepared in accordance with Example 8(b), from 1-
(4-cyc=lopentoxyphenyl)-5-(4,4,5,5-tetramethyl[1,3,2]dioxaborolan-2-yl)-
IH—incdole-Z-carboxylic acid ethyl ester (see Example 50(b)) and 3-bromo-
6-(pip eridin-1-yl)pyridine (see step (b) above), followed by ester hydrolysis
in acc ordance with the proCeduré déscribcd in Example 35, Method 3, step |
(b). |

200 MHz 'H-NMR (DMSO-ds, ppm) 6 13.5-13.1 (IH, br s) 8.44 (1H, d, -
J=2.4 Hz) 7.85 (1H, dd, J=9.0, 2.6 Hz) 7.79 (1H, d, J=1.1 Hz) 7.60 (IH, dd,
J=8.8, 1.6 Hz) 7.32-7.24 (2H, m) 7.07 (1H, d, J=8.8 Hz) 7.05-6.98 (2H, m)
6.89 (CI1H, d, J=9.0 Hz) 4.92-4.82 (1H, m) 3.57-3.52 (4H, m) 2.01-1.50
(14H, m).

Exammple 52

. 7 3”-C§1”cpro-5—( 5-chloropyrid-2-vi)-1-(4-cyclopentoxyphenvl)-1H-indole-2-

carbo=xylic acid

(a) 5- Todo-1-(4-cvclopentoxvphenvl}-3-chloro-1H-indole-2-carboxvlic acid

ethyl esster
The ssub-title compound was prepared in accordance with Example 35,

Method 2, step (a) from 5-bromo-1-(4-cyclopentoxyphenyl)-3-chloro-1H-

indole=-2-carboxylic acid ethyl ester (see Example 50, step (a)).
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(b)  3-Chloro-5-(dihvdroxyboryl)-1-(4-cvclopentoxypheny®¥ )-1H-indole-2-

carboxvlic acid ethvl ester

The sub-title compound was prepared in accordance wittm Example 35,
L A ) ] - 3. 4 BN r S T Y- Y A Y o 4 LT b Y oG a .« T v
Method 2, step (b) from 3-chioro-i-(4-CyClOpenioxypoen ylij-5-1040-1H-

indole-2-carboxylic acid (see step (a) above).

(c) Trifluoromethanesulfonic acid S-chioropyrid-2-yl ester
The sub-title compound was prepared in accordance with Fxample 51(a)
from 5-chloro-1H-pyridin-2-one.

(d) 3-Chloro-5-(5-chloropyrid-2-v1)-1-(4-cyclopentoxvpherr-y1)- 1H-indole-

2-carboxvlic acid ethyl ester

suspension of 3-chloro-5-(dihydroxyboryl)-1-(4—cyclopentoxy-
phenyl)-1H-indole-2-carboxylic acid ethyl ester (see step ("b) above; 214
mg, 0.5 mmol), trifluoromethanesulfonic acid 5-chloropyrid—-2-yl ester (see
step (c) above; 130.0 mg, 0.5 mmol) and K3PO,; (200 mg, €.95 mmol) in
THF (2.0 mL) under argon at room. temperature was addecl a mixture of
Pd(OAc), (23.0 mg, 0.1 mmol) and tricyclohexylphosphine (34 mg, 0.12
mmol) in THF (2.0 mL). The reaction was stirred at ambieant temperature
for 12 h, diluted with Et,0 (10 mL), washed with brine and d-ried (Na,;SO4).

Concentration ‘and purification by chromatography affordecd the sub-title

~ product (1 00 mg, 40%).

(e) 3-Chloro-5-(3-chloropyrid-2-yl)-1-(4-cyclopentoxyphenyl J- 1H-indole-2-

carboxvlic acid

The title compound was prepared in accordance with Examp e 35, Method
3, step (b) from 3-chloro-5-(5-chloropyrid-2-yl)-1-(4-cyclope ntoxyphéenyl)-
1H-indole-2-carboxylic acid ethyl ester (see step (d) above).
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200 MHz 'H-NMR (DMSO-dg, ppm) & 8.74-8.72 (1H, m) 8.44 (1H, s) 8.16-

8.10 (2H, m) 8.02 (1H, dd, J=8.8, 2.6 Hz) 7.38-7.30 (2H, m) 7.18 (1H, d,
7=9.0 Hz) 7.09-7.03 (2H, m) 4.95-4.88 (1H, m) 2.02-1.64 (8H, m).

Example 53
5-(4-Chlorophenv|)-1-(4-isopropoxvpbenvl)-1H-indole-2-carboxvlic acid

(a) 5-(4-Chlorophenyl)- 1-(4-isopropoxvphenyl)-1H-indole-2-carboxylic

acid ethvl ester

A  mixture of S-bromo—Séchloro—1-(4-isopr0poxyphenyl)-lH—indole;Z—, o

carbokylic acid ethyl ester (see Example 35(b); 402 mg, 1.0 mmol), K5PO,
(716 mg, 3.37 mmol), Pd(OAc), (22 mg, 0.1 mmol) and biphenyl-2-yldi--
tert-butylphosphine (53 mé, 0.18 mmol) in toluene (10 mL) was stirred at
ambient temperature for 10 min after which 4-chlorophenyl boronic acid
(233 mg, 1.49 mmol) was added. The reaction was heated at reflux for 5 h,
cooled to room temperature and filtered. The filter cake was washed with
toluene (5 mL), the combined filtrates were concentrated and the residue

was purified by chromatography to afford the sub-title compound (150 mg,

35%).

(b) 5-(4-Chlorophenyl)-1-(4-isopropoxyphenyl)- 1H-indole-2-carboxvlic

acid

The title compound was prepared in accordance with Example '35, Method
3, step (b) from 5-(4-Chlorophenyl)-1-(4-isopropoxyphenyl)-1H-indole-2-
carboxylic acid ethyl ester (see step (a) above).

200 MHz 'H-NMR (DMSO-dg, ppm) & 12.73 (1H, bs) 8.03-7.98 (1H, m)
7.74-7.64 (2H, m) 7.60-7.38 (4H, m) 7.31-7.21 (2H, m) 7.12-6.98 (3H, m)
4.67 (1H, septet, J=5. 9 Hz)'1.32 (6H, 4, J=5.9 Hz).
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Example 54 '
5-(3.5-Dichlorophenvl)-1-(4-isopropoxvphenvl)-1H-indole-2-carboxvlic

cid

oV}

(a) 5-( 3.5-Dichlorophenvl)-1H-indole-2-carboxylic acid ethyl ester - - -

To a stirred solution of 3-bromo-3-chloro-1H-indole-2-carboxylic acid ethyl
ester (500 mg, 1.86 mmol) and 3,5-dichlorophenyl boronic acid (530 mg,
2.78 mmol) in a mixture of MeCN (26 mL) and i-PrOH (3.3 mL) at room
temperature under argon, was added Pd(OAc), (12 mg, 0.05 mmol), Ph;P
(40 mg, 0.15 mmol) and Na,CO; (2M aq., 16 mL) and the resulting mixture
was heated at reflux for 3 h. After cooling to room temperature the reaction
was diluted with water (20 mL) and extracted with EtOAc (3x30 mL). The
were washed with water, brine and dned
(MgSQ,). Solvent removal and purification by chromatography afforded .
the sub-title compound (430 mg, 69%).

(b) 3-(3.5-Dichlorophenyl)-1-(4-isopropoxvphenvl)-1H-indole-2-carboxylic

acid

The title compound was prepared in accordance with Example 8(c) from 5-
(3,5-dichlorophenyl)-1H-indole-2-carboxylic acid ethyl ester (see step (a)
above) and 4-isopropox3fpheny1borémc acid, followed by ester hydrolysis in
accordance with the procedure described in Example 35, Method 3, step (b).
200 MHz "H-NMR (DMSO-d¢, ppm) & 12.86-12.80 (1H, br s) 8.15-8.10
(1H, m) 7.75-7.71 (2H, m) 7.67-7.59 (14, m) 7.57-7.53 (1H, m) 7.42-7.58
(1H, m) 7.12-6.99 (3H, m) 4.68 (1H, septet, J=5.9 Hz) 1.32 (6H, d, J=5.9
Hz).
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Example 55
5-(2.4-Dichlorophenvl)-1-(4-isopropoxvphenvl)-1H-indole-2-carboxvlic

acid

The title compound was prepared in accordance with Example 54 from 5-
bromo-3-chloro-1H-indole-2-carboxylic acid ethyl ester, 2,4-dichlorophenyl
boronic acid and 4-isopropoxyphenyl boronic écid, followed by ester
hydrolysis.

200 MHz 'H-NMR (DMSO-ds, ppm) & 12.69 (1H, bs) 7.80-7.68 (2H, m)
7'.55'7'39 (3H, m) 7.35-7.22 (3H, m) 7.11-6.98 (3H, m) 4.68 (1H, septet,
J=5.9 Hz) 1.32 (6H, d, J=5.9 Hz). S

Example 56
5-(4-rert-Butylphenyl)-1-(4-cvclopentoxyphenyl)-1H-1ndole-2 _carboxvlic

acid
The title compound was prepared in accordance with Example 1(b) from 5-
(4-tert-butylphenyl)indole-2-carboxylic acid ethyl ester (see Example 1(a))

and 1-bromo-4-cyclopentoxybenzene (see Example 48(a)), followed by

‘ester hydrolysis in accordance with the procedure described in Example 35,

Method 3, step (b).

200 MHz "H-NMR (DMSO-dg, ppm) § 12.77 (1H, 5) 7.96 (1H, d, J=1.1 Hz)
7.60-7.50 (3H, m) 7.46-7.40 (3H, m) 7.28-7.20 (2H, m) 7.07-6.98 (3H, m)
4.90-4.82 (1H, m) 2.01-1.55 (8H, m) 1.29 (9H, 5). '

Example 57
5-(4-tert-Butylphenyl)-1-(5-cyclopentylaminopyrid-2-yl)-1H-indole-2-

carboxvlic acid sodium salt

The title compound was prepared in accordance with Example 1(b) from 5-
(4-tert-butylphenyl)indole-2-carboxylic acid ethyl ester (see Example 1(a))
and 6-bromopyrid-3-y])cyclopentylamine (see Example 45(b)), followed by

ester hydrolysis in accordance with Example '45(d).
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200 MHz 'H-NMR (DMSO-dg, ppm) & 7.81-7.74 (2H, m) 7.59-7.54 (2H,
m) 7.44-7.39 (2H, m) 7.31 (1H, dd, J= 8.6, 1.5 Hz) 7.17 (1H, d. J= 8.6 Hz)
6.98-6.97 (2H, m) 6.72 (1H, s) 5.89 (1H, d, J=6.4 Hz) 3.80-3.65 (1H, m)
1.99-1.89 (2H, m) 1.74-1.43 (6H, m) 1.29 (94, s). -

Example 58
5-(4-tert-Butylphenyl)-1-(6-cvclopentoxypyrid-3-yl)-1H-indole-2-car-boxy-

lic acid

The title compound was prepared in accordance with Example 1(b) f=rom 5-
(4-tert-butylphenyl)indole-2-carboxylic acid ethyl ester (see Exampl e 1(a))
and 3-bromo-2-cyclopentoxypyridine (see Example 36(b)), followvsed by

~ ester hydrolysis in accordance with the procedure described in Exam-ple 35,

200 MHz 'H-NMR (DMSO-ds, ppm) § 12.95-12.80 (1H, br s) 8.220-8.19
(1H, m) §.00-7.99 (1H, m) 7.77-7.71 (1H, m) 7.62-7.56 (3H, m) 7.4-9-7.45
(3. m) 7.12-7.07 (1H, m) 6.90 (1H, d, J= 8.8 Hz) 5.48-5.39 (1H, m ) 2.05-
1.61 (8H, m) 1.31 (9H, s).

Example 59
5_(4-tert-Butvlphenvl)- 1-(4-cyclopentoxy-3-nitrophenyl)-1H-indole-Z -

carboxvlic acid

(a) 4-Bromo-1-cyclopentoxy-2-nitrobenzene

To a mixture of 4-Bromo-2-nitrophenol (1.0 g, 4.6 mmol), cyclope=ntanol
(600 mg, 7.0 mmol) and Ph;P (1.47g, 5.6 mmol) in THF (50 mL) at 0°C
was portion-wise added diisopropylazodicarboxylate (1.52 g, 7.5 mio0l) in
THF (10 mL) and the resulting mixture was left to stir overnight at arnbient
temperature. Solvent removal and purification by chromatography or= silica

gel afforded the sub-title compound (1.24 g, 94%).
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(b)  3-(4-terr-Butviphenvl)-1-( 4-cvclopentoxv-3-nitrophenyl)-1H-indole-2-

carboxvlic acid

The title compound was prepared in accordance with Example 1(b) from 5-
(4-tert-butylphenyl)indole-2-carboxylic acid ethyl ester (see Example 1(a))
and 4-bromo-1-cyclopentoxy-2-nitrobenzene (see step (a) above), followed .
by ester hydrolysis in accordance with the procedure described in Example
35, Method 3, step (b).

200 MHz 'H-NMR (DMSO-ds, ppm) & 7.91-7.85 (2H, m) 7.61-7.39 (7H,
m) 7.15-7.08 (2H, m) 5.15-5.07 (1H, m) 1.98-1.61 (8H, m) 1.31 (9H, s).

Example 60
5-(4-tert-Butviphenyl)- 1 -(4-isopropoxy-3-nitro-phenvl)-1H-indole-2-

carboxvlic acid

(a) 4-Bromo-1-isopropoxy-2-nifrobenzene

A mixture of 4-bromo-2-nitrophenol (2.17 g, 10 mmol), 2-bromopropane
(2.44 g, 20 mmol), KOH (2.24 g, 40 mmol) and 18-crown-6 (224 mg, 1.0
mmol) in benzene (100 mL) was heated at reflux for 4 h. Cooling to room
temperature, concentration and purification by chromatography afforded the

sub-title compound (1.59 g, 61%).

(b) 5-(4-tert-Butylphenyl)-1-(4-isopropoxy-3-nitrophenyl)-1H-indole-2-

carboxvlic acid

The title compound was prepared in accordance with Example 1(b) from 5-
(4-tert-butylphenyl)indole-2-carboxylic acid ethyl ester (see Example 1(a))
and 4-bromo-1-isopropoxy-2-nitrobenzene (see step (a) above), followed by

ester hydrolysis in accordance with the procedure described in Example 35,

Method 3, step (b).
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200 MHz 'H-NMR (DMSO-d¢, ppm) & 13.1-12.8 (1H, br s) 8.01-7.95 (2H,
m) 7.69-7.44 (8H, m) 7.15 (1H., d, J= 8.8 Hz) 491 (IH, septet. J= 6.0 Hz)
1.35 (6H, d, J= 6.0 Hz) 1.30 (94, s).

Example 61
5-(4-tert-Butylphenvl)-1-quinolin-3-vl- 1H-indole-2-carboxvlic acid

The title compound was prepared in accordance with Example 8(c) from 5-
(4—tez-t-butylphényl)indole-2—carboxylic acid ethyl ester (see Example 1(a))
and quinoline-3-boronic acid , followed by ester hydrolysis in accordance
with the procedure described in Example 35, Method 3, step (b).

200 MHz "H-NMR (DMSO-dg, ppm) 6 13.05 (1H, s) 8.90 (1H, d, J=2.5 Hz)

8.58 (1H, d, J=2.4 Hz) 8.18-8.07 3H, m) 7.92-7.84 (1H, m) 7.77-7.69 (1H,
m) 7.64-7.57 (411, m) 7.51-7.46 (2H, m) 7.23 (11, 4, J=8.8 Hz) 1.32 (511,
S).

Example 62

5-(4-ter-Butvlphenyl)- 1-(4-chiorophenyl)- 1H-indole-2-carboxvlic acid

The title compound was prepared in accordance with Example 8(c) from 5-
(4-tert-butylphenyl)indole-2-carboxylic acid ethyl ester (see Example 1(a))
and 4-chlorophenylboronic acid, followed by ester hydrolysis m accordance
with the procedure described in Example 35, Method 3, step (b).

200 MHz 'H-NMR (DMSO-ds, ppm) 6 12.94-12.87 (1H, br 's) 8.03-7.98
(1H, m) 7.66-7.54 (5H, m) 7.53-7.41 (5H, m) 7.17-7.08 (1H, m) 1.36-1.28
(9H, m).

Example 63
5-(4-tert-Butylphenvl)-1-(3.5-dichl orophenvl)-1H-indole-2-carboxvlic acid

The title compound was prepared in accordance with Example 8(c) from 5-

(4-rert-butylphenyl)indole-2-carboxylic acid ethyl ester (see Example 1(a))

PCT/GB2005/602391



10

WO 2005/123673

96
and 3,5-dichlorophenylboronic acid, followed by ester hydiolysis n
accordance \%litb the procedure described in Example 35, Method 3, step (b).
200 MHz 'H-NMR (DMSO-dgs, ppm) § 13.02-12.96 (1H, br s) §.03-7.99
(1H, m) 7.78-7.754 (1H, m) 7.65-7.56 (5H, m) 7.52-743 (3H, m) 7.21-7.14
(1H, m) 1.34-1.27 (94, m).

Example 64 o
5-(4-ters-Butylphenyl)-1-(4-cyclohexylphenyl)-1H-indole-2 -carboxylic acid

The title compound was prepared in accordance with Example 8(c) from 5-
(4—{3rt-buty1iahenyl)indole—2~carboxylic acid ethyl ester (see Example 1(a))’
and 4—cyc1ohexanephenylborom’é acid, followed by ester hydrolysis inl
accordance with the procedure described in Example 35, Method 3, Step (b).
200 MHz 'H-NMR (DMSO-dg, ppm) 5 12.8-12.7 (1H, brs) 7.99-7.96 (1H,
m) 7.60-7.41 (6H, m) 7.40-7.33 (2H, m) 7.30-7.24 (2H, mi) 7.06 (1H, d, =
8.8 Hz) 2.67-2.52 (1H, m, overlapped with DMSO signal) 1.95-1.16 (10H,

m) 1.30 (9H, s).

Example 65

. Title compounds of the examples were tested in the biological test described

above and were found to exhibit 50% inhibition of mPGES-1 at a
concentrationA of 10 uM or below. For example, for the fol]dwing

compounds of the examples, 50% inhibition was observed at:

Example 1: 62 nM
Example 9: 610 1M
Example 33: 390 tM
Example 36: 1100n0M
Example 64: 170 nM
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Units which are used in the specification and which are not in accordance
with the metric system may be converted to the metric system with the aid

of the following table:

1 Angstrém =1 x 10"’m

1bar=1x10°Pa

Amended sheet: 20 June 2007
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Claims
1. A compound of formula I,
R2 X
R3
N—c(0)0R° |
R* N
Rs R
wherein

X represents H or a halo group;

R’ represents an aryl group or a heteroar—yl group, both of which groups are

optionally substituted by one or more subostituents selected from A

one of the groups R?, R® R and R’ repreesents an aryl group or a heteroaryl
group (both of which are optionally subsstituted by one or more substituents

selected from A) and:
a) the other groups are independent=ly selected from hydrogen, G', an

~aryl group, a heteroaryl group (which_ latter two groups are optionally

substituted by one or more substituents selected from A), Ci5 alkyl and a
heterocycloalkyl group (which latter tw o groups are optionally substituted
by one or more substituents selected frommn G' and/or Z'); and/or |

b) any two other groups which are a_djacent to each other are optionally

linked to form, along with two atoms of the essential benzene ring in the

compound of formula I, a 3- to 8-membesred ring, optionally containing 1 to

3 heteroatoms and/or 1 to 3 double bomnds, which ring is itself optionally
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substituted by one or more sutostituents selected from: halo, -R®, -OR® and
=0;

A represents, on each occasion wvhen mentioned above:

D) an aryl group or a hetemroaryl group, both of which are optionally
substituted by one or more substituents selected from B;

II)  C alkyl or a heterocyc loalkyl group, both of which are optionally
substituted by one or more substituents selected from G' and/or Z';

IT) aG' group; or

IV) two A substituents may toe linked together to form, along with at least
two atoms of the aryl or hetercoaryl group to which the two A substituents
are attached, a further 3- to 5-mmembered ring, which ring optionally contains
1 to 3 hetereoatoms and/or 1 to 2 double bonds, and which is optionally

substituted by halo or C,.g alky~1, which latter group is optionally substituted
by halo;

R® represents, on each occasion ~when mentioned above:

D hydrogen;

II)  an aryl group or a heter-oaryl group, both of which are optionally
substituted by one or more subst ituents selected from B; or

III)  C,4 alkyl or a heterocycMoalkyl group, both of which are optionally

substituted by one or more subst-ituents selected from G' and/or Z';

G’ represents, on each occasiona when mentioned above, halo, cyano, -Nj,
-NO,, -ONO, or -A'-R’; |
wherein A’ represeﬁts a single= bond or a 'spacer group selected from
_C(O)A%, -S(O),A>, -N(R)A*- or -OA™-, in which: |

A?and A’ independently represemmt a single bond, -O-, —N(RS)- or -C(0)-;
A? and A independently repre sent a single bond, -C(O)-; -C(O)N(RY.,
-C(0)0-, -8(0)e- 0r -S(0)NR®) ~;
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A represents, on each occasion when mentioned above, =0, =S, =NOR7,
=NS(O),NR¥(R), =NCN or =C(H)NO,;

B represents, on each occasion when mentioned above:

I} an aryl group or a heteroaryl group, both of which are optionally
substituted by one or more substituents selected from G?, methylenedioxy,
difluoromethylenedioxy and/or dimethylmethylenedioxy;

II) C,g alkyl or a heterocyéloalkyl group, both of which are optionally
substituted by one or more substituents selected from G* and/or Z%;

1) aG” group;or

IV) methylenedioxy, difluoromethylenedioxy or dimethylmethylene-

dioxy;

G? represents, on each occasion when mentioned above, halo, cyano, -Nj,
-NO,, -ONO; or -A%-R’;

wherein A® represents a single bond or a spacer group selected from
-C(O)A'-, -S(0),AL-, -N(R'NA®- or -OA'"-, in which:

A’ and A® independently represent a single bond, -O-, -N(R'%- or -C(0)-;
A’ and A'® independently represent a single bond, -C(O)-, -C(O)NR'%-,
-C(0)0-, -S(0)y- or -S(O)N(R*)-;

2 - .
Z° represents, on each occasion when mentioned above, =0, =S, =NORQ>

© =NS(O),NR')(R?) , =NCN or =C(H)NO;;

R" R}, R® and R'® are independently selected from:

1) hydrogen,

i1) an aryl group or a heteroaryl group, both of which are optionally
substituted by one or more substituents selected from G°, methylenedioxy,

difluoromethylenedioxy and/or dimethylmethylenedioxy;
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m)  Cy, alkyl or a heterocycloalkyl group, both of which are optionally
substituted by G? and/or Z3% or
any pair of R’ and R or R’ and R'° may be linked together to form with
those, or other relevant, atoms a further 3- to 8-membered ring, optionally
containing 1 to 3 heteroatoms and/or 1 to 3 double bonds, which ring is
optionally substituted by one or more substituents selected from G° and/or

zZ3

G? represents, on each occasion when mentioned above, halo, cyano, -Nj,
-NO,, -ONO, or -A''-R"";

wherein A'' represents a single bond or a spacer group selected from
-C(0)A"™-, -8(0),A -, -NR"MA'™. or -OA'>-, in which:

Aand A" independently represent a single bond, -O-, -N(R'?)- or -C(0)-;
A' and A" independently represent a single bond, -C(0)-, -C(O)N(R'?)-,
-C(0)0-, -8(O),- or -S(O),N(R'?)-;

Z? represents, on each occasion when mentioned above, =0, =S, =NOR'!,

=NS(0),NR*)®R") , =NCN or =C(H)NO,;
n represents, on each occasion when mentioned above, 1 or 2;

R" and R are independently selected from:

1) hydrogen; .

ii) Ci.s alkyl or a heterocycloalkyl group, both of which groups are
optionally substituted by one or more substituents selected from halo, -CM
allyl, -N(R™)R'), -O(R") and =0; and

iii)  an aryl or heteroaryl group, both of which are optionaﬂy substituted

by one or more substituents selected from halo, Cy.¢ alkyl, -NR")R') and

-OR™); or
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any pair R!' and R'? may be linked together to form with those, or other
relevant, atoms a further 3- to 8-membered ring, optionally containing 1 to 3
heteroatoms and/or 1 to 3 double bonds, which ring is optionally substituted
by one or more substituents selected from halo, C;4 alkyl, -N(R”)(RM),
-O(R") and =0;

" RY and R" are independently selected from hydrogen and C, 4 alkyl, which

latter group is optionally substituted by one or more halo groups;

or a pharmacentically-acceptable salt thereof,

provided that, when R?, R’ and R’ all represent H, R’ represents
unsubstituted phenyl, R® represents ethyl, and X represents H or C}, then R"

does not represént 2 4-dinitrophenyl.

2. A com&sound as claimed in Claim 1, wherein:
A? and A’ independently represent a single bond, -0- or -NRY-;

7! represents, on each occasion when mentioned above, =0, =NOR7,
=NS(O),NRH(R"), =NCN or =CH)NO2;

A7 and A independently represent a single bond, -O- or -N(R'%)-;

7? represents, -on each occasion when mentioned above, =0, =NOR’,
=NS(O).NR')(R®) . =NCN or =C(H)NO»;

Aiz and A'® independently represent a single bond, -O- or “N(R'?)-; and/or
7® represents, on each occasion when mentioned above, =0, =NOR'’,

=NS(0),NR"?)(R'") , =NCN or =C(H)NO».

3 A compound as claimed in Claim 1 or Claim 2, wherein X represents

H, Cl or Br.

Amended sheet: 20 June 2007
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4, A compound as claimed in any one of the preceding claims, wherein

1 represents 2.

3. A compound as claimed in any one of the preceding claims, wheremn

A represents G'.

6. A compound as claimed in any one of the preceding claims, wherein

G' represents cyano, halo, -NO, or -ALR’.

7. A compound as claimed in Claim 6, wherein G' represents -NO, or - -- -
-ALR". |
8. ‘A compound as claimed in any one of the preceding claims, wherein

A represents -C(O)Az—, a single bond, -§(0),A%, -NRHA®- or -OA°-,

S. A compound as claimed in Claim &, wherein A' represents a single

bond, -S(0),A>, -NRHA*- or -0A-.

10. A compound as claimed in any one of the preceding claims, wherein

A’ represents ~N(RS)-.

11. A compound as claimed in any one of the preceding claims, wherein

A’ represents a single bond or -C(O)-.

12. A compound as claimed in any one of the preceding claims, wherein

A® and A° independently represent a single bond.

13. A compound as claimed in any one of the preceding claims, wherein

R’ represents hydrogen, C, alkyl or a heterocycloalkyl group, which latter

PCT/GB2005/002391
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two groups are optionally substituted by one or more substituents selected

from G°.

14. A compound as claimed in any one of the preceding claims, wherein
R® represents hydrogen or C,; alkyl, which latter group is optionally

substituted by one or more substituents selected from G .

15. A compound as claimed in any one of the preceding claims, wherein

G’ represents haloor -A" -R"".

16. A compound as claimed in any one of the preceding claims, wherein

A represents a single bond, -C(0)A", -N(R'?)- or -O-.

'17. A compound as claimed in any one of the preceding claims, wherein

A'? represents -O- or -N(R")-.

18. A compound as claimed in any one of the preceding claims, wherein
R represents hydrogen or C,.3 alkyl, or R and R'? are linked to form a 3-
to 6-membered ring optionally containing one further heteroatom, which

ring is.optionally substituted by a C,_; alkyl group.

19. A compound as claimed in any one of the preceding claims, wherein

R’ represents optionally substituted phenyl, naphthyl, quinolinyl or pyridyl.

20. A compound as claimed in Claim 19, wherein R' represents phenyl,

naphthyl or pyridyl.

21. A compound as claimed in any one of the preceding claims, wherein

R? represents G' or hydrogen;

PCT/GB2005/002391
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22. A compound as claimed in. Claim 21, wherein R® represents

hydrogen.

23. A compound as claimed in any one of the preceding claims, wherein

R’ and R* independently represent G', hydrogen or an optionally substituted

phenyl, pyrimidinyl or pyridyl group.

24, A compound as claimed in Claim 23, wherein R® and R*

independently represent hydrogen or an optionally substituted phenyl or

pyridyl group.

25. A compound as claimed in any one of the preceding claims, wherein

at Jeast one of R? and R* represents optionally substituted aryl or heteroaryl,

and up to one other represents G' or hydrogen.

26. A compound as claimed in any one of Claims 23 to 25, wherein when
R? or R? représents an optionally substituted phenyl, pyridyl or pyrimidinyl
group, then the other substituents on the essential benzene ring of the indole

of formula I independently represent H or G'.

27. A compound as claimed in any one of Claims 19, 20 or 23 to 26,
wherein the optional substituents are selected from cyano, —C(O)N(R'S)Rm,
heterocycloalkyl optionally containing one or more unsaturations and
optionally substituted by one or more halo or C,; alkyl groups, heteroaryl
optionally substituted by one or more halo or C,; alkyl groups, -NO,, halo,
Cy. alkyl (which alkyl group may be-linear or branched, cyclic, part-cyclic,
unsaturated and/or optionally substituted with one or more groups selected
from halo, -C(O)OR'® and -OR'), -OR', -NR"R'® and -S(O),R",

wherein R and R'® independently represent H, a heterocycloalkyl group

Amended sheet: 20 June 2007

PCT/GB20053/002391



10

15

20

WO 2005/123673

105
optionally substituted by one or more C,.4 alkyl groups, or C;.¢ alkyl, which
alkyl group is optionally substituted by one or more substituents selected
from halo, -OR'7, N(R'®)R", -C(0)OR'” and -C(O)NR'®)R"?, wherein R"7,
R'® and R independently represent H, C, alkyl, which alkyl groups are
optionally substituted by one or more halo groups, or R'® and R are linked
to form a 4- to 8-membered ring optionally confaming a further 1 to 2

heteroatoms, which ring is optionally substituted by a C,.; alkyl group.

28. A compound as claimed in Claim 27, wherein the optional
substituents are selected from -NO,, halo, C,_¢ alkyl (which alkyl group may
be' linear or branched, cyclic, part-cyclic, unsaturated and/or optionally
substituted with one or more- groups selected from halo,
-C(O)OR’® and -OR"), -OR", -N(R"*)R'® and -S(0),R"*, wherein R"* and
R'® independently represent, H, a heterocycloalkyl group optionally
substituted by one or more C;4 alkyl groups, or C,¢ alkyl, which alkyl
group is optionally substituted by one or more substituents selected from
halo, -OR'7, N(R'® )R, -C(OYOR!” and -C(O)NR'*)R", wherein R'7, R'®
and R' independently represent H, C,; alkyl, which alkyl groups are
optionally substituted by one or more halo groups, or R'® and R'® are linked
to form a 4- to 8-membered ring optionally containing a further 1 to 2

heteroatoms, which ring is optionally substituted by a C,_; alkyl group.

29. A compound as claimed in any one of the preceding claims, wherein

R® represents hydrogen.

30. A compound as defined in any one of Claims 1 to 29, but without the

proviso, or a pharmaceutically-acceptable salt thereof, for use as a

pharmaceutical.

PCT/GB2005/002391 '
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31. A pharrmaceutical formulation including a compound as defined in
any one of Cla_ims ! to 29, but without the proviso, or a pharmaceutically-
acceptable salt- thereof, in admixture with a pharmaceutically acceptable

adjuvant, diluemt or carrier.

32. Theuse of a compound as defined in any one of Claims [ to 29, but
without the preoviso, or a pharmaceutically-acceptable salt thereof, for the
manufacture o f a medicament for the treatment of a disease in which

inhibition of the activity of microsomal prostaglandin E synthase-1,

Jeukotriene C; and/or 3-lipoxygenase-activaing protein is desired and/or

required.

33. A use as claimed in Claim 32, wherein inhibition of the activity of

microsomal prcostaglandin E synthase-1 1s desired and/or required.

34. A use a-s claimed in Claim 32 or Claim 33, wherein the disease is

inflammation.

35. A use a=s claimed in Claim 34 wherein the disease is inflammatory
bowel disecase_, irritable bowel syndrome, migraine, headache, low back
pain, ﬁbromyalgia, a myofascial disorder, a viral infection, a bactenal
inféction, a fuzngal mfection, dysmenorrhea, a burn, a surgical or dental
procedure, a malignancy, atherosclerosis, gout, arthritis, osteoarthritis,
juvenile arthritis, rheumatoid arthritis, fever, ankylosing spondylitis,
systemic lupuss érythematosus, vasculitis, pancreatitis, nephritis, bursitis,
conjunctivitis, iritis, scleritis, uveitis‘, wound healing, dermatitis, eczema,
psoriasis, stroske, diabetes mellitus, a neurodegenerative disorder, an
autoimmune d_isease, osteoporosis, asthma, chronic obstructive pulmonary
disease, pulmoenary fibrosis, an allergic disorder, rhinitis, an ulcer, coronary

heart disease,, sarcoidosis, inflammatory pain, hyperprostaglandin E
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syndrome, classic-Bartter syndrome; Hodglin’s disease, persistent ductus,
any other disease with an inflammatory component, Paget’s disease or a

periodontal disease.

36. A compound as defined in any one of Claims 1 to 29, but without the
proviso, or a pharmaceutically-acceptable salt thereof, for use in a method
of treatment of a disease in which inhibition of the activity of mPGES-1,
LTC, synthase and/or FLAP is desired and/or required, which methéd
comprises administration of a therapeutically effective amount of the

compound to a patient suffering from, or susceptible to, such a condition.

.37. A compound as claimed in Claim 36, wherein inhibition of the activity

of mPGES-1 is desired and/or reqﬁired.

38. A combination product comprising:
(A) a2 compound as defined in any one of Claims 1 to 29, but without the;,

proviso, or a pharmaceutically-acceptable salt thereof; and
(B) another therapeufic agent that is useful in the treatment of inflammation,

wherein each of components .(A) and (B) is formulated in-admixture with a

pharmaceutically-acceptable adjuvant, diluent or carrier.

39. A combination product as claimed in Claim 38 which comprises a
pharmaceutical formulation including a compound as defined in any one of
Claims 1 to 29, but without the proviso, or a pharmaceufically-acceptable
salt thereof, another therapeutic agent that is useful in the treatment of

inflammation, and a phamlaceuti'caﬂy-acceptab]e adjuvant, diluent or

carrier.

40. A combination product as claimed in Claim 38 which comprises a

kit of parts comprising components:
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(a)  a pharmacerutical formulation including a compound as defined in
any one o f Claims 1 to 29, but without the proviso, or a
pharmaceutii cally-acceptable salt thereof, in admixture with a
pharmaceutiically-acceptable adjuvant, diluent or carrier; and

(b) a pharmace-utical formulation including another therapeutic agent
that 1s usefi1] in the treatment of inflammation in admixture with a
pharmaceutii cally-acceptable adjuvant, diluent or carrier,

which components: (a) and (b) are each provided in a form that is suitable

for administration mn conjunction with the other.

which comprises:

(1) for compounds of formula I wherein X represents halo, reaction of a
compound of formaula I wherein X represents H, with a reagent or mixture
of reagents known to be a source of halide 1ons; |

(i1) for compound_s of formula I wherein X represents H, reaction of a

compound of formula II,

RZ
R
N c(0)0R® I
) N
R H
RS

wherein R?, R?, R, R® and R® are as defined in Claim 1, with a compound
of formula III,

R'L I
wherein L' represe=nts a suitable leaving group and R' is as defined in Claim
IR
(iii) for compouncds of formula 1 wherein X represents H, reaction of a

compound of form ula IV,

PCT/GB2005/002391 '
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R2-R5
3
| N c(0)0R® vV
N
\R1

. . . 2 . .
wherein L> represents L' or 1.2, in which L° represents a suitasble leaving

L3

group, and is attached to one or more of the carbon atoms of the benzenoid
ring of the indole, and the remaining positions of the benzencid ring are
substituted with 1 to 3 (depending on the number of L? substitu. ents) R-R’
substituents, RLR® represents any one of the substituents, 1.e. R?':: R3, R4 and
R’, that are already present in that ring (as appropriate), L' is as defined
above and R', R% R®, R%, R® and R® are as defined in Claimm 1, with a
compound of formula V, _

R20L4 . AV,

wherein R represents R% R’ ) R* or R? (as appropriate), and L= represents

. -’ 3 1
1! (when L? represents L°) or L2 (when L° represents L), as defirned above.

42. A compound as claimed in Claim 1, specifically describe d herein.

43. A pharmaceutical formulation as claimed in Claim 31, substantially

as herein described with reference to any one of the illustrative e=xamples.

44. A combination product as claimed in Claim 38, sub-stantially as

herein described with reference to any one of the illustrative exa_mples.

45. A process as claimed in Claim 41, substantially as here=in described

with reference to any one of the illustrative examples.

Amended sh _eet: 20 June 2007



	Page 1 - BIBLIOGRAPHY
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DRAWINGS
	Page 19 - DRAWINGS
	Page 20 - DRAWINGS
	Page 21 - DRAWINGS
	Page 22 - DRAWINGS
	Page 23 - DRAWINGS
	Page 24 - DRAWINGS
	Page 25 - DRAWINGS
	Page 26 - DRAWINGS
	Page 27 - DRAWINGS
	Page 28 - DRAWINGS
	Page 29 - DRAWINGS
	Page 30 - DRAWINGS
	Page 31 - DRAWINGS
	Page 32 - DRAWINGS
	Page 33 - DRAWINGS
	Page 34 - DRAWINGS
	Page 35 - DRAWINGS
	Page 36 - DRAWINGS
	Page 37 - DRAWINGS
	Page 38 - DRAWINGS
	Page 39 - DRAWINGS
	Page 40 - DRAWINGS
	Page 41 - DRAWINGS
	Page 42 - DRAWINGS
	Page 43 - DRAWINGS
	Page 44 - DRAWINGS
	Page 45 - DRAWINGS
	Page 46 - DRAWINGS
	Page 47 - DRAWINGS
	Page 48 - DRAWINGS
	Page 49 - DRAWINGS
	Page 50 - DRAWINGS
	Page 51 - DRAWINGS
	Page 52 - DRAWINGS
	Page 53 - DRAWINGS
	Page 54 - DRAWINGS
	Page 55 - DRAWINGS
	Page 56 - DRAWINGS
	Page 57 - DRAWINGS
	Page 58 - DRAWINGS
	Page 59 - DRAWINGS
	Page 60 - DRAWINGS
	Page 61 - DRAWINGS
	Page 62 - DRAWINGS
	Page 63 - DRAWINGS
	Page 64 - DRAWINGS
	Page 65 - DRAWINGS
	Page 66 - DRAWINGS
	Page 67 - DRAWINGS
	Page 68 - DRAWINGS
	Page 69 - DRAWINGS
	Page 70 - DRAWINGS
	Page 71 - DRAWINGS
	Page 72 - DRAWINGS
	Page 73 - DRAWINGS
	Page 74 - DRAWINGS
	Page 75 - DRAWINGS
	Page 76 - DRAWINGS
	Page 77 - DRAWINGS
	Page 78 - DRAWINGS
	Page 79 - DRAWINGS
	Page 80 - DRAWINGS
	Page 81 - DRAWINGS
	Page 82 - DRAWINGS
	Page 83 - DRAWINGS
	Page 84 - DRAWINGS
	Page 85 - DRAWINGS
	Page 86 - DRAWINGS
	Page 87 - DRAWINGS
	Page 88 - DRAWINGS
	Page 89 - DRAWINGS
	Page 90 - DRAWINGS
	Page 91 - DRAWINGS
	Page 92 - DRAWINGS
	Page 93 - DRAWINGS
	Page 94 - DRAWINGS
	Page 95 - DRAWINGS
	Page 96 - DRAWINGS
	Page 97 - DRAWINGS
	Page 98 - DRAWINGS
	Page 99 - DRAWINGS
	Page 100 - CLAIMS
	Page 101 - CLAIMS
	Page 102 - CLAIMS
	Page 103 - CLAIMS
	Page 104 - CLAIMS
	Page 105 - CLAIMS
	Page 106 - CLAIMS
	Page 107 - CLAIMS
	Page 108 - CLAIMS
	Page 109 - CLAIMS
	Page 110 - CLAIMS
	Page 111 - CLAIMS
	Page 112 - CLAIMS

