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| NDOLES USEFUL I N THE TREATMENT OF | NFLAMVATI ON Fi el d
of the Invention This invention relates to novel

wohererarisat i cal | y- usef ul conpounds, whi ch conpeandsB2e05@04981

useful as inhibitors of enzynes belonging to the
menbr aneassoci ated proteins in the eicosanoid and
gl ut at hi one netabolism (MAPEG famly. Menbers of the

Igﬁﬁfﬁgégﬂh§%E¢J§%§égﬁf§§§§ﬁ |p&3y§gﬁgse 5&@|V5@§gw” -

protein (FLAP), |eukotriene C4 synthase and n1crosowm
| ut at hi one S-transferases (MSGSTlI, MSST2 and MGST3).
of pEidomr e of potenti al utllityin'the
treatnment of inflammtory diseases including
respiratory diseases. The invention also relates to
Thike itieation ®iatds Cmnn@whdphmamdbadbmmﬁﬂ céropounds, which
phar maceuti cal .conposi.ti on cont ai Ihem and t
B e roeb st BRE 0! SroTiict PURIEBACRGPE I grane-
ags%%la{éav ?fbttén%” id NGE em@rfs@ncﬁﬁnéhdd 'cﬁﬁﬁﬁx%%é dm%sawlgfrﬁ (REG)
re inffammatory In their nature. One of the najor

qumrbjol B/tmmaﬁssc[fahaﬁ\éﬂPEGt famélyiisalidrgthe memtasemelsproftaglandin B

L ack of ff
SPHbAT GVR e o TR HEews Bt GTe &xp St hapbapUiugene Cs
smﬁég’éﬂqﬁé %ﬁér&bﬁﬁﬁscﬂﬁtamme @t&ﬁﬁferaéag paesTat NGST2 and

i ncl ude asthma, inflammatory bowel disease, rheumatoid
MGEHR). tThe com@bem&r&trh pf p@tsmlai hiikifiytin ghe T@@ﬂ’ﬁqﬂ@m@lf ﬂlﬂ?trmrﬁa’fory

and der itis..Infi al C

RS et oL BTy Tar Tu@nfSe HiGHaranes He Bsfbr
shAPSORSourtNCR ASdichi8sk] @ phethi@enitcallcodiphsifioty dufiining
Mor eover, several diseases i ncl udi ng mal i gnanci es and
tman@m/wdmtlarom%@aﬁ@y mp&ickaBwWn to have

i nfl ammat ory conponents addi ng to the synptomatol ogy

of the patients. Asthma is a di sease of the airways
BabRérosantoatnSeeaaBOt S of both inflammation and
bronchoconstriction. Treatnment regi nens for asthma are
based on the severity

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 diseases are known to have

inflammatory components adding to the symptomatology of the patients.
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woOhaoshrrmase hoconstri cti on el enent,

of the condition. MIld cases are either untreated or
are only treated with inhal ed b-agoni sts which affect

nore severe asthma typically are treated regularly
wi th inhaled corticosteroi dg, which to a | arge extent
are anti-inflammtory in their nature. Another conmon

i sease of. the airways with inflammtor d, . X
Bibrensedtisen of et ot e S Threhy o dBe: ifermpsion
! FHORROYo b5 888 € TR reJilRndios @3B hal :5c PREE Bh kRl deVerity
I'ethal, and the norbi dltg and nortality fromthe

afohdicondstion. s Mildnsisehearalsiteer Wirepied e rmre onlydreatadswifpinhaled

nown phar.nmacgol ogi cal treat nent. capabl hangi n .
Yo BITE Rl She Aol b5 TR RLE ShaBh PRI i
AP%Y R eRX Al yhitMy Aol tidatedoR@uibigt with igl&d cbiitdst@bids
expressed in many cells and tissues (COX-1), and one
whigh t9 & largriereend atsyansic wllpmmanivi $ey m88yeul i, such as
cytoki nes, during an inflammatory response (COX- 2).
COXs netabolise arachidonic acid to the unstable

AndteEredbabenpr diséagl asfli the2 afrRER) witlPCGhRflarembtort heand
nmet abol i zed to ot her prost ag%)andi ns inc¢luding PGE2, .
parshecopaIstive p FOBPARSPE | 1 ARENICh I EBBKERe DASTIONE s disease

[ | G:.AG [ 10 :
D R ERet R PRy B3, AP HORIR bRy S Bpralty from
the tdoudtiyn i ebnddengblpr oAl pfdsemntieor s eb flewtw. plaGR2colegical
particular is _known to be aO?trocﬂg gﬁ;o-i nfl ammat ory
tresgnet sApablef Ghangng eaosms of e ditfdee fever and pain.
Consequent |y, nunerous drugs have been devel oped with
aviewto inhibiting the formati on of PGE2, including
TINSAC DD ky femase (X pérdameandstd inftivarfets ope dirag gsgonatitttively
"coxi bs!" (selective COX-2 jnhihitors). These dru act
SFPEARSH MalBfRy CoNs FRhiBTUEr 08 Bt s o 4624 by pro-
i i NGk BE cftBk AR, idAn@hn REkAnHONBY Rkporsh €COX-
ll{'lﬂﬁll{’%?%blr%gﬁg?h%%)c(s hg{g t he "di saéd)v%nt age that i}t90 fe

Pesults in the reduction of the formation of all
net abolites of arachidonic acid, sonme of which

COXs metabolise arachidonic acid to the unstable intermediate prostaglandin Hj
(PGH,). PGH, is further metabolized to other prostaglandins including PGE,,
PGF,,, PGDa, prosfacyclin and thromboxane A,. These arachidonic acid
metabolites are known to have pronounced physiological and pathophysiological

activity including pro-inflammatory effects.

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 predominantly by inhibition of COX-1 and/or COX-2, thereby

reducing the formation of PGE,.

wher eas pat i eATAB2OESIN04981
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are known to have beneficial properties. In view of
this drugs which act by inhibition of COXs are

woOhere@m6e known/ suspected to cause adverse bi sCogiB2eads/004981

effects. For exanple, the non-selective inhibition of
COXs by NSAIDs may give rise to gastrointestinal
side-effects and affect platelet and renal function.

ven t he, sel.ect.i ve J ibition of. X-2 b ib .
Bt g SR REOE e OO bR St efot Bt iy e
halibemedf the fEinveiohi cTalll ®eGBsdéoyBsathiasnipraeidl edre oARhich

alternative treatnment of inflammtory diseases that
geelenayar tghgws bansdcieb pranstighoVia- viswt Porey &g waicheadt sby
l.d th epefit. i cl.ini.c 1o
UL 0% B SRR 22 LUk g
sfEdcee t Foredxyipleh thetricansteating tnhitid PBEONE ByNESAIDs may give
pro-infl anmat ory medi at or  PGE2 be expected to

m ght !
ngdiecEsEpBtestiRl Bmetisrty apeabeh slsli aemnderrnoFvan the
' Bs b P . f 0 . !
B B ey V. Eng Sy LB TR Eleipbitestina
siddviefiedts, anbalipuddtoggicorist toglaydibesalgpanteldmtso al | evi at e
the undesirabl e side-effects nentioned above. PGH2 may
be transfornmed to PCGE by prostaglandin E synt hases

%%%@naﬁyy‘@rgﬂhn%féfé%?gﬁang%%é&a&gé@& ﬁaﬁd@é@ﬁ(ﬁ @eslrlse to the

CGES-1 an one cytosolic prostaglandin
dbosymdmaiesed ciPCESjectsaweuldetns desal rdaddendiitein the clinic. In

| eukqtrienes (LTs) .are fornmed.fro rachi doni c .aci
BTG Siof DR PN S (FRET Y S HBUA (hr RHROTEOR pREGE
Ratiay..-ikBueohbve Re dBdod @d@ﬁgﬁ%%g bbeedheblelORNM reduce the

proi nfl anmat ory medi ator, wh . .
inflstsiahyl - wepnnad rinnthel ebicote i0érresoBespaddingndedagtion of the

bR P BeRn AL AN rYRRESS, ROEF GhbiyhRou
AebRsly Bhexbel aghiiatiata el iniddiraBleqidd ety mbiHnad 8bove.

medi ated through two receptors designated CysLTi and
CysLT2. As an alternative to steroids, |eukotriene

OB OB EL A UL oo
@lcaddoyhal itbstelfarit € ofiinfiokes (thP@mBet i:@d mPGES-2), and one

satisfactorily. The presently used LTRas are highly
cytosolic prostaglandin E synthase (CPGE% have been described.

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 Cy,
D, and E4 (CysLTs) are mailﬂy 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 (L TRas) 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
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sel ective for CySLT1. It may be hypot hesi sed that
better control of asthma, and possibly al so COPD, may

woeowtoraiened i f the activity of both of the CyBCT/GB2005/004981

receptorscoul d be reduced. This may be achi eved by
devel opi ng unsel ective LTRas, but al so by inhibiting
the activity of proteins, e.g. enzynes, involved in
th nt hesi.s @f the ) e ]
LR AERLS s LS TS OIS GRS BEBLEL Erva, b
aEbAR) inhiditthgl tBel k@t ifyesTeprbie iy nd. haseymy, eoln@hin thaednthésis
FLAP inhi bitor would al so decrease the formation of
eheheprildpl daprieahyse prRlsinsppdpaxgenmieap-lpqyygenase-activating
Ot Fdve Vi t :
hgﬁégaﬁgia égg?g?@gﬁéggfg%gﬂgﬁ%ﬁéﬁgggﬁ%o%%ﬁgFﬁdané'FLAP
irhithiedr vaaiealre i abelse sia HiidPib6)o ffthapldoynflaGintesryierRer s
of this famly include the m crosomal gl utathione
S-transferases (MSSTI, MGST2 and MSST3). For a review,
Kf/léﬁ EL1; PLAP 260 RS20Rie8E By Rnim bei]ong%sﬂi’é FembFdnk-aséRifed
. 1e1, S20 (2000). It is well known that conpounds
preegias &dtleseiastmgd ang tedutttbionaenethbdllser (WARBES) rfempilpl Sother
exhi bit inhibitory actiyvi towards other_ famly
AR Ofotts, (oo Fghidhi oRmER Y Pepgg, Slgapferases
GSA9 3RO ML TD). BhayRIwkwelc 8P i MadobsbdHNMRn 4m. J.
70, 4738 (2003). The forner paper al so describes that
Bagi. corih dinrd sMedayl e, sB0d(20p0ay Ihos atslleknown that compounds

crossreactivity with tel iLn the arachidoni.c acid.
BLe2Rah S Eatons Mt AR G e g s e ity
Brvdr QOSNOL RRASE mIRWErs, agENts HheHin@nerGARRY @r0f Chem. 38,
inhibiting the action of nPCES-1, and thus reducing

#5968 (0P hpeidol. ofavedeeis@as i/t Iemanele A7THoH3E (3803, The former
netabglite PGE2, . are lLikely tq be of .bengfit in e
Fieh i Rt oo palr Sact Sicelifts o i, aPeakEg cross-
fAb@atewah ptdbinbidt tHegarhdigdoded 4Q8 calcatib €rapiet®t BSlong to the
involved in the synthesis of the | eukotrienes are al so

MAREG fampilh 6. 20f-liveHESdEsS n t he treatment of asthma and
COPD. Prior Art Indol e-based conmpounds have been

di sclosed in international patent applications WO
Do) 3B értts WD 24/ 2P0 , o VIBhiBBINIA 21 dctndo MNRPGI 0D 7 6D thus
US patents

reduging the formation of the specific arachidonic acid metabolite PGE,, are likely
to be of benefit in the treatment of inflammation. Further, 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

Indole-based compounds have been disclosed in international patent applications
WO 96/03377, WO 01/00197, WO 03/044014 and WO 03/057670, US patents
Nos. 5,189,054, 5,294,722 and 4,560,786 and European patent applications EP
429 257, EP 483 881, EP 547 556, EP 639 573 and EP 1 314 733. In particular
European patent application EP 488 532 and US patents Nos. 5,236,916 and
5,374,615 disclose 1(N)-phenylindole-2-carboxylates as antihypertensive agents
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Nos. 5,189, 054, 5,294,722 and 4, 960, 786 and European
patent applications EP 429 257, EP 483 881, EP 547

WwWO3606/0EP6639 573 and EP 1 314 733. |n parti cul BCT/GB2005/004981

Eur opean patent application EP 488 532 and US patents
Nos. 5, 236,916 and 5, 374, 615 di scl ose

I (N) - phenyl i ndol e- 2- car boxyl ates as anti hypertensive
Z‘naent sand chem cal ternedi ate

easeLhgpe unegiales. o JaWEYers doge g? t}eﬁqu\%glém%]%ts %18%1@%2 or
sﬁtggée%’f’g{%%e bf‘sutcﬁ QoS A dTBNhe Heatriédt @ dn@Ratiohndol es

so been disclosed for potential use in the
treatment of inflammation in international patent

Igggll | gal Ia?s\g%e\égflgg@égfp féﬁgo%%ag%;s% %g%% Erevnge?lg éfgﬁglﬁgr%ma%n

mﬁt@ﬂ{au&mlphﬁﬁi blic R R 8006864 3610, WEO Y698 8, ‘N@s99/43654
00, 853 and 6,630,496. However, there is no sp eCIfI]%P

W@Qﬂ/@@d eWGh 9%/ﬁ§1 Qﬂf andhW O 3R AR Edrogean patent application
d t
e R DR R oot Sl T B, ot s

sE@&ﬁE aatlandhn Rat eNtheRipbinaéits of m%le@l—/c%&éﬂateandwhlch an
ur opean patent application EP 186 367, also nention

aromsliegrofpis qisedneitaghed ve themPplSAIEOBMdi ng agent s,

and in the treatnent of inflammtion, respectively.
However, these docunents do not mention or suggest
Iﬁfb@m%ﬁﬂlspaltéht wippbidutioh eWDedizZ80R43d amdi Birypah mabent iapplatation
IS substituted wth an aronatl

n
A5 beipprmesspe mibarbony i S RART g geents, and
[ [ a

B e B B A 6PN EA G AP PR T IR dopuments og ot
1Dt DA6ABsug W O4DF Rk, in\WhiOD H 6 bOiRzentiO M0iets60DThe Wdole is
00/ 46195 and WO 00/ 46199 as inhibitors of MCP-I;
SURSEHISA TG AN AT FERE N Sppl | cati on WD 96/ 18393 as
inhibitors of IL-8; international patent applications
WO 93/ 25546 and WO 94/ 13662, European patent

| VpithisQaN)-benzERn GR35 202thoAY laten ancﬂJSeqmtefns theeeof Bredgmwnggom

as |nh|b|tors of .| eukot ynt Si s

interRatiRngli pAtt %Ié’théﬁféonép%} B S87daes nhibifgsxe V9O

égéq%@g\m 9%5/35?'\%%/@@@@nmt@ml@pﬁw@ @Oﬂ4@m9£ﬁhcﬂ.®60
as’ prostaglandi n antagoni sts. Furt

00 &8 atsi intribitons atf S CP dlp pitermatioes papnt application WO 96/18393

as inhibitors of IL-8; international patent applications WO 93/25546 and WO
94/13662, European patent application EP 535 924 Al and US patent No.
5,081,138 as inhibitors of leukotriene biosynthesis; international patent application
WO 02/30895 as PPAR-y binding agents; and European patent application EP 166
591 as prostaglandin antagonists. Further, international patent application WO
2005/005415 discloses such compounds for use as inhibitors of mPGES and this
in the treatment of inflammation. 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.

Unpublished  international — patent  applications  PCT/GB2005/002404,
PCT/GB2005/002391 and PCT/GB2005/002396 disclose indoles for use as
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2005/ 005415 di scl oses such conpounds for use as
inhibitors of MPGES and this in the treatnent of

woOonbdezmaasi on. However, there is no specific dPeTIGBRUS®H04981

in any of these docunents of indol e-2-carboxylates in
whi ch an aromatic group is directly attached via the
i ndol e nitrogen. Unpublishef international patent

appl.icatj o CT/ GB2005/ 002404, PCT/ GB2005/ 002391 and._ .
SR oL e ST, 003002408 POH.CERO0R! RARRR. e
Iﬁﬁ ifsllE@;iiﬁE Qi ued inRGRS 1RRdd s hssent ot daendohsatti@nie Qfbstituted

mration. However, there is no specific disclosure
imthaAyposttion béte iddeurenvih o tabonydigridsl. pheguivgtet, group.
substituted in the 3-position of the indoe ring with a
car bocyclic acid or equivalent, group. Finally,

FRfY ek aARinaP Al ApBkitial W0 WO19434 4Mdtosei seiuoseslly
structurally sinilar indoles as endothelin receptor

simtikg anioles ¢5 ermhashelin xeceporsasbagonists. ol keae disipr epific dpclpsure
dogunent of. c ound B | | e-2- 0; IJ: :
%ﬁ%ﬁﬁ%ﬁngpto?ﬁﬁ%pogu%ﬁ\g'@gn %?—gé‘%@m tgsc‘ﬁ)el\l’dlzﬁ)1 {:/}I?gnt gnate
ERAR! @ diebtly0@@athed Ol Al BABRONINGE e, MondfCdvngoanmdd irc which
and hetero aromatic noieties are attached to the
meomesiacind heterearematin anqities |age ¢itached | tPriles PgzsPeigppart of the
%%Fehgggm%jg 0%&@ I nvention According to the invention

eI S provrded a conpound of fornmula I, wherein one
of the groups R2, R3, R4 and R3represents -D-E and: a)
the other groups are independently selected from
wahwgéhﬁﬁgﬂlﬂﬁﬁmwpyl group, a heteroaryl group (which
|atter two groups are optionally substituted by one or
nore substituents selected fromA)5 G- alkyl and a
hetedogye tedhkention tiop is(padwiddd 4 edrhpourtdwd fgmoupk ar e
optionally substituted by one or nore substituents
selected from GL and/or Z1); and/or b) any two other
groups which arﬁzadjaeﬁg; to each other are optionally
linked to form yal ong~Vth two atons of the essentia
benzene ri R&.i onpound of

I
R4

wherein

one of the groups R?, R® R* and R’ represents -D-E and:

a) the other groups are independently 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), Cy.g alkyl and a heterocycloalkyl group
(which latter two groups are optionally substituted by one or moré substituents
selected from G' and/or Z'); and/or B

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,
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formula I, a 3- to 8-nenbered ring, optionally
containing 1 to 3 heteroatons,which ring is itself

wopbieonadeby substituted by one or nore substit BEMAGB2005/004981

selected fromhalo, -R6, -OR6 and =0; D represents a
single bond, -0-, -C(R7)(R 8)-, C2-4 al kylene, -C(O)-
or -S(O 1-; R1L and E indepéndently represent an aryl

or .a.h | h of which
L A T R R T

gehechedrfromiAng BH. and R8 i ndependently represent H,
halo or C- alkyl, which latter group is optionally

substituted by halo, or R7 and R8 nay together form

B Pt bR P P Ul o RSB G f-SE0Re

contains a heteroatomand is optionally substituted by
one or_nore substituents selected fromhalo and G -
B! leptl E wdeppndeatly aepregestipn iasyldBemoRER Jeiganst grupe oy of

GBS PP B PP Sy SPi TR e shpale o

laoth of which latter two groups optionally contain one
or nore unsaturations (for exanple double or triple
bonds) and are optionally substituted by one or nore

whstifa c o] or i : :
Rt Eatmad S Faf O SN 8y ko cn later grou i
o o e N B Lo o b o R e
- ST g o :
ahyIRaIOD to VBRERGY Arc agtpelad( %S(t@) -SRIPeRd f%é> \%381&3r ng
. o . .

e B B R PP B PR Ran o omp g more
arbgtitgnheugeleoted ardie theico and/ IC g radigp, whishhlager ghiuphis axpgionally
substituted by at elast one substituent selected from
Sepsti Bhenegh mesF 82lp SHPHES™Ght i onal substi t uent s
selected fromA;, or (c) a hetero cycl oal kyl group
substituted by at | east one substituent selected from

Q represents a single bond, or a Cy¢ alkylene or Cy.5 heteroalkylene chain, both of

which latter two groups optionally contain one or more unsaturations (for example
double or triple bonds) and are optionally substituted by one or more substituents

selected from G' and/or Z* ;

X! represents:

(2) -C(0)OR®, -C(ONR®R®, -C(O)N(H)C(=NR*N(R'*)R’; -C(O)N(H)CN,
-S(0)sR*, -P(O)(OR™s, -P(O)OR*®NR'™R”, -P(O)NR *)R™), -B(OR™),
—C(O)N(H)S(O);_R”or, provided that T does not represent a single bond when Y
fepresents -C(0)OR®, unsubstituted tetrazolyl;

(b) an aryl group or a heteroaryl group, both of which are substituted by at least
one substituent selected from X7, and one or more further optional substituents
selected from A; or _

(c) a heterocycloalkyl group substituted by at least one substituent selected from

X2, and one or more further optional substituents selected from G' and/or Z*;
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X2, and one or nore further optional substituents
selected from GL and/or Z1; X2 represents -C(O OR 9a,

WO G)uejoxi{des 10b) ROb, - C(O) N(H) C(=NR 9c) N( R1L0d) RO®#CT/GB2005/004981

-C(ONHCN, -S(O 3R9e, -P(0)(OR 9fh -P(O(OR 9
N(RL1OI'l )ROh -P(O (N(R 101 )ROI)2 -B(OR 9y) 2,
-C(ONH S(O 2R11 or unsubS&tituted tetrazolyl; T
epresents a,single bo b j -
X5 srers odl )P ERe. CHADN KBt of NG Pt e aDR™
) opt %y con ffe or 92 108 R %
%&s%ﬁ{)gg\? ons ($(@|jq£e>(arrpl es)g%%?egor t?%lg)e(o&r%}sg){ R
PO)NER EHRPL] BORY,, s INEDS @Ry oo nesubstitisd getrazolyl;
substituents selected from Gl and/or Z1; and/or (iii)
may conprise an additional 3- to 8- rrenbered ring

rf%;ggsg nRetween any one or nore (e.g. one or two)
rs of the C1-S al kyl ene or C2- heteroal kyl ene

@hakinglehondh ring optionally contains 1 to 3 hetero

to adorl 0 unsat ur ations

8 S RN e o R AR B o BEu TR g B
Subst | %bﬁcﬁﬁﬂ?%oﬁtﬁﬁl Bhe @rﬁor%uhﬁameu@m yigred@etphd dbiisien or
Gl 'and/or Z17 (c) an arylene group or a heteroarylene

gr oup, tripd¢ bongif); whi ch groups are optional ly substituted

by ne or nor e, subst.i nts selecte - 1
oRr g HRHETD protbl & opl R R b

a C2- Samglezloa@/&leyl ene chain, both of which Iatter

two groups: (|) optional |y conta| n one or nore

un@a)t umay icomgriéef oy adsiaensil 8- Hodrmeantsred Hpg fEmsd hgigysen any

(1), 5 RPLAREALY s SR Bl or o
heteroalkylene chain, which ring op’clonally contains 1 to 3 heteroatoms
and/or 1 to 3 unsaturations (for example double or triple bonds) and
which ring is itself optionally substituted by one or more substituents
selected from G! and/or Z1;

(c) an arylene group or a heteroarylene group, both of which groups are optionally

substituted by one or more substituents selected from A; or

(d) -T-W-T;

one of T! and T represents a Ci.3 alkylene or a Cy.g heteroalkylene chain, both of
which latter two groups:
(i)  optionally contain one or more unsaturations (for example double or
triple bonds);
(ii)  are optionally substituted by ohe or more substituents selected from G’
and/or Z'; and/or
(i) may comprise an additional 3- to 8-membered ‘ring formed between any
one or more (e.g. one or two) members of the Cig alkylene or Cyg
heteroalkylene chain, which ring optionally contains 1 to 3 heteroatoms

and/or 1 to 3 unsaturations (for example double or triple bonds) and
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(ii1) may conprise an additional 3- to 8-nmenbered ring
fornmed between any one or nore (e.g. one or two)

woens@’seof the C]- al kyl ene or C2- het er oal ky PEME&B2005/004981

chain, which ring optionally contains 1 to 3
heteroatons and/or 1 to 3 unsaturations (for exanple
doubl e or triple bonds) andwhi ch ring is itself
optionally substjtuted.by one or re substituents..

sel ect &@%’r%‘?‘ﬁ él“%#gd?}?}i‘on@?’ Sﬁlﬁsgmftg(g bt sy O BYF i ents
an arykape.ofoHR; 'ahdarét eroaryl ene group, both of

whi ch groups are optionally substituted by one or nore
ssuibbt bthee napsesssh e trsderfer aupor Ahetewmerdersngraup, dotlpet which

-S(Om:; mrepresents,, on each occasion i qned
Gt rigR SERERh PP R BT SRR A0
-C(OH)2CF3, -C(O OR9a, -S(O3R9e, -P(O(OR 9f)2,

- P(O) (OR9g) N(RLOh) R9h, -P(O (N(R 10i)R9i)2, -B(OR9y)2,
WEEGESE2EHO- 05(SOP2N R102) ROz or any one of the

foll ow ng groups: R6, R9a to R9z, R1(Ch, R10d, R10h,
R1O, R1Qg and R1Oz i ndependently represent, on each
126635401k, WhsRhRBdsicNe@Brademned hbdwedoogerny; 1) an

aryl group or a heteroaryl group, both of which are
optionally substituted by one or nore substituents

el ected f - Il S oy ~Br 9a V.

efeé’rredq'gg/qtél gg‘rlqig%”gydubé,(c@)gf fi g(lg(%izg 3’a?%(oc;8tR| c’)na(loy)fR ’
PUDRORCYL ed BY(On@R EIN@OTIREubst-P@EN(R 'SR _ct edBIOBM):,
Gl and/or Z1. or,any pair of fR%g tlﬁ) Ry and R1Qo,
-RICGH - PHOS ORNOR "oFK RIEGYY Rag! Be TPHqHdag St her to
form along with the aton(s) to which they are
attached, a 3- to 8-nenbered ring, optionally
containing 1 to 3 heteroaponsoriid/or 1 to 3 double
bonds,, . which rj is opti |y substipu by one_Qr
rm.tﬁeigbs,ti nte sel ec%{)?\ m.GlL and/ of Z1; Fﬂ—l—(/ﬂ\ll
rep %ﬁ: I\ aryl grovpgor a het eFo¥ryl groupn-N
bot h of | chugir e optional ly substi keped by oneRg;,b’
nore substituents selected fromB; or

OR™ N 7
| ’ | | | ’ (o)
=N \_0 ’ =N =N
RO R0 R®O OR™

RS, R% 1o R R'® RI0 RI® R R% and R1% independently represent, on each
occasion when mentioned above:

D hydrogen;

II) an aryl group or a heteroaryl group, both of which are optionally

substituted by one or more substituents selected from B; or -
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I1) CG-S alkyl or a heterocycl oal kyl group, both of
whi ch are optionally substituted by one or nore

weoeubsitn7tasent s sel ected from GL and/or Z1; A r epCe&BI005/004981

on each occasi on when nenti oned above: I) an aryl
group or a heteroaryl group, both of which are
optionally substituted by dfle or nore substituents

| d B; Il) Gi-8.alkyl h | oal kyl
B ou b n sl ok artdioSEbaB3 ity bt G &5 Rblhaly
%ftgffweg @Lb%to& LeO LD sB0kes taettd aon@l aarat’; &1; or
a

group; Gl represents, . on ch occasi on when
mmaﬁrowfdﬂgaab&?g anchB/ Oc*’i,RlcO:dy éﬁ@’; R Rer R-?Oﬁl@z%y beohdgedgtogether to

2a;, wher.ei represents _a_single bond.o :
GrooSer b By Ppru CRistidel R B8 G IR e
%tion%conthiﬁmghi ©IB heddokiBRE @EE&DE $ 16 3 Shotige ®ohdy) dvhieling is
-N(R13b)- or -C(O-; A3 represents a single bond, -0
optionplsRds)itutedRy enecdr ABTE FrbSHeREEEleet preSefid/ar £
single bond, -C(O-, -C(O)N(R 13d)-, -C(OO, -5O 2-
or -S(O 2N(R13e)-; Z1 represents, on each occasi on

ré@ntst oned above, =0, =S, =NOR 12b, =NS(O) 2N(R

Rbleg

13f)R12c, -NCN or = NO 2;B represents, on each .

Blc c agitomryih 619 Ufe At iagﬁalg%r%ﬁévéﬁoupa both Ay Whishogts @ptignally
heteroaryl qr - | tj.onal |y

%‘ﬁ%@flﬁe? &%{ eoélgggﬁ%ﬁg%bgm%l}%\@%igj %(?lfrtg {Jng%tdg sel ected from
B; I¢); Clkyd @l kyllet@vcyaloatybrayoye| bathkyfl wiidupre lptibnally
of which are optionally 5 sybstituted; by, ong or nore
hpFtied harans Oéé}%%ﬁl@atﬂfl%ﬁ?@f%\%P&&z@%{V%Er 1) a G
group; & represents, on each occasi on when nenti oned

above, halo, cyano, -N3, -NO2, -ONCQ2 or -A6-Rl4a;
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;

D) Cig alkyl or a heterocycloalkyl group, both of which are optionally
substituted by one or more substituents selected from G' and/or Z*; or

I a G' group;

G represents, on each occasion when mentioned above, halo, cyano, -N3, -NOs,
-ONO; or -A'-R'*

wherein A' represents a single bond or a spacer group selected from ~C(O)A?-,
-S(0)A%, -N(RP*HA* or -OA’-, in which: ‘

A? represents a single bond, -O-, -N(RBb)- or -C(O)-;

A’ represents a single bond, -O- or NRP9)-;

A*and A® independently represent a single bond, -C(0)-, -C(OXNR"?)-, -C(0)0-,
-8(0)>- or -S(O)NR )

. . A —a — 12b
7! represents, on each occasion when mentioned above, =0, =S, =NOR™,

=NS(0),N(R*HR™, =NCN or =C(H)NOy;
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10 wherein A6 represents a single bond or a spacer
group selected from-C(O A7-, -S(O) 2A8-, -N(R 15a) A9-

wonroos@x1Be, in which: A7 represents a single bead/GB2085/004981

-N(R15b)- or -C(O-; A8 represents a single bond, -O
or -N(RL:>C)-; A9 and Al10 independently represent a
single bond, -C(O-, -C(0) NR 15d)-, 15 -C(O O,

%ﬁ% or -S(O 2 § g& é Eprbesents on each
P> RREAC 1B IR R5PRoned§o0Ys - —NOR 14b),

R4 DR, off wihdéh I ]
IJZ\IS(%%% ﬁ%b - Calhf:’eg@% { IHI)3f Jﬁla\I 4b iazec c%glgnﬂy

$tstitaped lﬁcorﬁlﬁdnorms}esﬂamtsmﬁted deom Hdependent | y

|l ected fr i) drogen, i ,
1 or bt i g, PSR B oy GO0 br SHIHP B dbrionaly
Suthetuk ddUteehddf 1BRe sOFstifRhs sslebstliffoneGt snded E‘Qbed from
G&3; 25 i) G-S alkyl or a heterocycloal kyl group,

Bo: h o5 wWhowh are optional |y substituted by G3 and/or
Z3; or any pair of Rl2a to R12c and Rl3a to R13f,
and/ or Rl4a to Rl4c and Rl5a to R15f, may, for exarrpl e

W e8prBeafie bh cath bitRsidaEhearmeanioad abenrt haibpognobeNs, -NO,,
li nked to egher to formwith those, or other rel evant,

a@N@soé AuRt fer 3- to 8-mernbered ring, O optionally
t | 7
w1er RE I}g% %setn?s 3 sﬁlgeeg &n? Is@e[&gﬁ %fsciu%tstef%c%ddﬁ)&g L(O)A-,

t1ona uted by one or
n@(m A&xqu(RPﬁyeﬁt Gr mlécheﬁhﬂchom G3 and/or Z3; G3
gpresents, on each occa 1,60 wh menti oned above,
pﬁ\apqpr65§9t§r@09mglq\b Orogzo R163; wherein Al

I ROF_@ spacer group sel ected
%‘-’f@ﬁ%%%%%%@a@em?s? %&?3 IR 172 ALA - or
Al run\ﬂkpenhenﬂs(lzeprmmesae winglea bohdgH&(MandC(ONR™)-,
‘E{OR 17b ng_c%fé))?%\I(RbmS represents a single bond,

. . —a 14b
72 represents, on each occasion when mentioned above, =0, =S, =NOR™,

=NS(O)LNRHRM, =NCN or =C(H)NO»;

RI2 RI2b RlZe gl RI3H Rlike Rldd pite i3t plis R4 Rl4c Rlisa RISH RlSc
R¥¢ R and R are independently selected from:

1) hydrogen;

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

iii)  Cig alkyl or a heterocycloalkyl group, both of which are optionally
substituted by G* and/or Z*; or

any pair of R' to R and R™* to R, and/or R™* to R'* and R"™" to 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*;



10

30

WQ2606/077368 represents,

Al4 and A15 independently represent a single bond,
-(O-, -CO)N(R 17d>, -C(OQO, -S(O 2- or -S(O2NR

above, =0, =S, =NOR 16b, =NS(O 2N(R 17f)R16c, =NCN or
=C(H)NO 2; Rl6a, R16b, Rl6c, Rl7a, R17b, Rl7c, R17d,
Rl7e and R17f are independe]ntly selected from i)
hydrogen; ii) Ci-6 al kyl or a, heterocyc al ou

G PO oSt PR A B FTOHAT § Sho BTt Gad: B g
[ ﬁ&e_pgmj@siaj tuents selected fromhalo, C alkyl,

W SaE R19a, -OR 18b and =0, and iii) an ar

| or ,
WwatreinoAl yiepigsatpa sipglerbomfl aitd gracerr wowpseleried %‘9m -C(0)A™-,
S ti;fu Ry, @ne ar, 1sore supstituents selected from
thB%A C1- &al%l’,or-'ﬁéRl'S&‘ﬁlﬁg‘ and -OR 18d; or any
&£l R1Bani1e RlGcoant(RIMa of CRYZf may, for exanple
when present on the sanme or on adjacent atons, be

A nkpesanttpesingle boad.+0r a7 W@ those, or other rel evant,
P T s

ro at onms and/ or to’3 doubl e

9., - Ehor BN, NR '8Yt;i onal |y substituted by one or
Jr[r%{r@eI su%ts?)i;t uentszsel ected fromhalo, Cl-4 alkyl, -N(R
18e) R19c, -OR 18f and 0 ; R18a, R18b, R18c, R18d,

8e, R18f, , i entd y— 16b
gjélr%pgie Séett}%f rocglrﬁ% %Cye;ld P %%?ngﬁge%ﬁ&éﬁ&% ,aﬂgﬁaﬁgﬂ@] atSjt’ erNOR ’
GROUP),NER BRI raldy os4O&NINQL ed by one or nore hal o

groups; or a pharmaceutical ry-acceptable salt
t her eof , whi ch conpounds and salts are referred to

E&SE e pAfE B @S: "HINe peo r‘ngld Ngs7 o g the 4,8 Vlﬁﬁ’éﬂe_ﬁgélnﬂy selected
a

harmaceuti’cal fy-atceptable salts i ncl ude aci

adgttion salts and base addition salts. Such salts nmay
be fornmed by conventional neans, for exanple by
Peactpfiogen;

11) Ci16 alkyl or a heterocycloalkyl group, both of which groups are optionally
substituted by one or more substituents selected from halo, Ci4 alkyl,
NER¥HRY, -OR* and =0; and

iy  anaryl or heteroaryl group, both of which are optionally substituted by one
or more substituents selected from halo, Ci4 alkyl, -N(Rlsc)wa and -OR'®; or
any pair of R'* to R'* and R to 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 halo, Cy4 alkyl, —N(RISC)RIQC, -OR' and

Riss RISt Rl RIS pife RIST Ri% RI% and R™ are independently selected
from hydrogen and C. alkyl, which latter group is optionally substituted by one

or more halo groups;

or a pharmaceutically-acceptable salt thereof,

on each occasi on when neaTiGR2aE/004981
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wappiegpricat e aci d or base,

of a free acid or a free base formof a conpound of
formula | with one or nore equival ents of an

in a mediumin which the salt is insoluble, followed

by renmoval of said solvent, or said medium using
standard techni ques (e.qg. i B vacuo, by freeze-drying

or by filtration). Salts nay al so be prepared by
exchangi ng a counter-ion of a conpound of the

LT8R uhds 3esalt Ot Rffer@e SR her¥hbffer ROt EEEompounds of the
counter-i1on, for exanple using a suitable ion exchange
mesntmn”Conmpounds of the invention nay contain double
bonds and may thus exist as E (entgegen) and Z
{zusame) geonetric isoners about each individua
o4Blaee RRAG- achtaBld Claltl SAEBAS adiddadNitidnuias dddebewf adlftton
I ncluded within the scope of the invention. Conmpounds.
sdfltst faich saltsmitp he fraped by coaxpintisingl maaRsofas eraEpleapy reaction

taut.oneric forns,and m r P QG

O B B o S DR i Sy o
EQMeNLAtOBE ﬁﬁé{pﬁgﬁxﬁte@‘éﬁkﬂ at BaeNeptinallpirea aslyearedr inca medium
carbon atons an t herefore exhibit qgptjcal and/or

ma :
i adichr thsi sy i@ﬁi‘%bﬁ dellevedibyorroyahal sa sdlyantaefaid
usi.ng conventiaonal  (techni S, £.4,.6h r
FRAREr oS iy RS oL R O, T TP SR P b
fBdatiee). | SeAlat edybylss epapatpand of exchageni @ epumthen of a
m xture of the conmpounds usin% conventi onal , ehg. )
eorapqung red] the rigesntiph i 4b¢ dormy T gpal Wit aﬁ)ﬁa&aég. ter-ion, for
Al ter Jvely. the i.ed i cal isomers nmay be nade
%ﬁngégg%#%%S%$ﬂ$%%g§%%%§ﬁ??%%% optically active
starting materials under conditions which will not
cause racem sation or epinerisation (Le. .a 'chiral.
G SpouiBLtihs sy iomaer FORGT CoHR SPGB e S A5 B
LhAl atd Eh-Beanll ol {sBf¥rs Mohuf RaGRhdividual doubl
g%é%@d@eﬁ#ﬁ%hfg%?gﬁgzggogg%g §§?¥§b¥ggta3e, bggltm e
ted. vall iss@t isomeisiané misturessthbued ane, indladsduditing the dgopamit ¢he
resolution), for exanple with a honochiral acid
PP &Red by separation of the diastereoneric
derivatives by conventional neans such as

chromat ogr aphy, or by reaction with an .
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 techniques, e.g.

- chromatography or fractional crystallisation. The various stereoisomers 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 appropriéte 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

optionally in a sol PemtGB2005/004981
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appropriate chiral reagent or chiral catalyst al
under conditions known to the skilled person. All

webam@oiwoner s and m xtures thereof are includedT/aB2mism04981

the scope of the invention. Unless otherw se

specified, G-q alkyl, and Cl g al kyl ene, groups

(where q is the upper l'i mi t'%f the range) defined

her ei n y he str i ght-c en there. i

SGET1 B BrteHaber (e ST HHBE gt i Qutons o

@Pagﬁ P @ho%ocﬁﬁfﬁlbgﬁd b ¥Bed lBE RpaREHE Gf chaidibstereomeric
/'or cyclic (so formng, in the case of alkyl, a

crammc;ym @atrwlong} wegsonch awnchu %@a@a@@hnforéw R%Célﬁé Wigh an

G r‘?’lﬁr:e?‘%(‘g Qi) codELL Bl g%@rho%fs Salcdpfio the

AL0EE perdbie h AQr Qt’éfb‘él%ﬁiér@élﬁionﬁ;&ufb@ rtherey £ hieCincMbeah mmm the
of h groups R2 to Rrepresents -D-E, and any one of

sdwe@fti@nn\g:nb@ﬂps are Cl- alkyl, then it is preferred
that such an al kyl group is not cyclic. Such al kyl and
al kyl ene groups nay al so be saturated or, when there

Usileds Sthefviisd ielcifiudiory, aldyg.and @i cpalh’yﬂﬁn@fgrbm) (vdfere q is the
carbon atons, be unsaturated (formn for exaB'grhg
}ere IS a

upier dimyeoiohe zanap) definedicsein P StERERL-caBn PTaY

0 e.c I

%llﬁ R mmﬁ%}k@ Eyl eﬁ%ﬁrél(ra%lugi tro5h (e%?r g% gEchFi gr ooﬁ;)kgdrbon
ftohsr Be Branchetiidainp ped/of cydit (ed fdrlft&ng,angha&) cashatf abgy, HE3. -
menti oned may be nDnocycll cycl.i | kyl rou S

arrleaiod e upeaTkip the g aﬁ?aiﬂnreu% Eﬁe cygealsyle %r& oMither.

e t A 86c

e L S?E%p?“t#g :
beupatidy alse (de part wyslat UWatredncaithaigriupg Pom@Rorepmeets -D-E,

doug@gP%re ﬁ ed}t b%ggés ér CCE@ ag?ﬁyﬁﬁne%?% ?erredq%agsuch an
gf Lllohg ‘?{ﬂ i Mc.b&uat E@?lhﬁgi AlyRhY gRﬁintma‘?’rhlid"'Se saturated

up. Further 1n the case wheré t
sn; b@tentﬂmaems a seufﬁnemtrmmlmy ¢le. e nrinimponed] tWoh@frﬁatbi:él atoms, be

g%%%ﬁr%ﬁgkjﬁé%%tﬁg P e Pleg?%@bet ga]?sg?%a}l‘lg'rlou élfsqlngg Lea Coq
aC]2§9thﬂ ouF QRO 452 0F aSTeRE Oﬁldﬁ)ﬁa@.&@y}’éhaloﬂ% CAchlugeylene

il kyl ene chains that are interrupted by one
group).

Cs.q cycloalkyl groups (where q is the upper limit of the range) that may be
mentioned may be monocyclic or bicyclic alkyl groups, which cycloalkyl groups
may further be bridged (so forming, for example, fused ring systems such as three
fused cycloalkyl groups). Such cycloalkyl groups may be saturated or unsaturated
containing one or more double or triple bonds (forming for example a Csq
cycloalkenyl or a Cg.q cycloalkynyl group). Substituents may be attached at any
point on the cycloalkyl 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.
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weubsto7tagb ed by one or nore halo (e.qg.

or nore heteroatom groups selected from-0O, -S or
-N(R 20)-, in which R20 represents C alkyl, optionally

The term "hal 0", when used herein, includes fluoro,
chl oro, bronmo and i odo. Fbt§ ocyclo al kyl groups that
may be nentioned include non-aromatic nonocyclic and

? %tl o%ggf? gl g%}e{% ;n%?dcﬁ véﬁ gg%IPS%?f?ﬁ \Mﬁt %Hat %“% H’R&ﬂ[&é{d b}{ one

foutdre d’fetdrdi\a&oxﬁt @0Epd Beltdted rfrcng -S)fstsanm sN(R“H)er int kh&ﬁbh R
carbon (J a heteroaton, in which the total
W@ﬁ%@?‘fso(f‘Ma@-léﬁls opHORAHE Wkﬁ;@l@%tb@ rﬁniesorb@PWeé‘ﬁlot tr e gfluoro)

%%g_.melve (e.g. between five and ten). Further, such
grocycloalkyl groups may be saturated or
unsat ur at ed containing one or nore double and/or

i ple. for for e C2-qg heterocyclo
ifl%@ g%%éwhsn SR ot s o sz HREOSEA- or a
Cs-q heterocyclo al kynyl group. C2-q heterocycl o al kyl
groups that may be nentioned include 7- azabicyclo

H@tem cytlohlépl gayps, thé-rmambe cmhone[dandlude héve pronzanyl monocyclic

bi 1 t
SEFREHE B S B T TV ercipngray Syider e dyidesd) in
Whidydi opwr @xzeyqs e Qh@%ﬁfdﬁ@)\/éfﬂ%'atoﬂ e elng rsfygahl is other than

(i ncluding di hydropyrrol yl), dioxolanyl (including
darerd (isx 6l lmﬁ@tbatom?m mdanywh(qhntbb uduahgumba- of awaryin thading

sal‘s‘&eﬁ‘? bsloge%m! rz Iﬁ E&d ﬁ‘gé{lﬁfe | nckxt%cwgia r%yia )ang tert;) a%Xrt])xér such

heftdre ez Alieli] iYdups inhdydBe @AtliRYdd o BsRR@dtédYdntaining one or more

7- oxabi cycl I(;1[2 2 1] hept anyL 6-

dowilsi angearapiBle ponds é’@rarﬁyg Toroseapmtn/d Co-oReternsytloalkenyl (where
[+ Ri Yy yI razokidinyl

BIPSAESABEL g B, P B i RO A . ..

lpdrocieldadiyny | ,greupst ol @By | , ndy subd ol gRMlioned  include  7-

t et rahydr opyranyl , tetrahydrofuranl
%Zéb%@@r?eg%ﬁmw L ( $oembigzclp[3] é]lnppfr@tyﬂ ahﬁdwbwclaga 2.1]-

d h
b 25 B EhIER RN P e, B, | ihiERlaoyt
dhh§8ir5p5trrdyt hi daiydl g pyritoityd p &imydiuddingl Qbeimydrﬁpynolyl) dloxolanyl

stituents aon heterocycl oal kyl groups nm whe
1@@%@@1)1%@3@)@@%& (mcludymg 3= dlgxanyl )e/md 1, 4 d1oxany1)

d1th1anyl (including 1,4-dithianyl), dithiolanyl (including 1,3-dithiolanyl),
imidazolidinyl, imidazolinyl, morpholinyl, 7-oxabicyclo[2.2.1]heptanyl, 6-
oxabicyclo[3.2.1]Joctanyl, oxetanyl, oxiranyl, piperazinyl, piperidinyl, pyranyl,
pyrazolidinyl, pyrrolidinonyl, pyrrolidinyl, pyrrolinyl, quinuclidinyl, sulfolanyl, 3-
sulfolenyl, tetrahydropyranyl, tetrahydrofuranyl, tetrahydropyridyl (such as
1,2,3,4-tetrabydropyridyl and 1,2,3,6-tetrahydropyridyl), thietanyl, thiiranyl,
thiolanyl, thiomorpholinyl, trithianyl (including 1,3,5-trithianyl), tropanyl and the
like. 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 heterocycloalky! group, forming a so-

called “spiro”-compound. The point of attachment of heterocycloalkyl groups

f 1 uor o) PQTAEB2605/004981
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on any atomin the ring systemincluding a heteroatom

Further, in the case where the other substituent is
wanaisherseecycl i ¢ conpound, then the cyclic conmpeamgdBIBgs/004981

be attached through a single atomon the

het er ocycl oal kyl group, form ng a socall ed

"spiro"-conpound. The poi nt!®of “attachment of

het erocycl oal kyl graupsmay be via .any atom.in the ring
5y PEm Phenudi iy uHer S-RpBrOBt | A¢GJR HELEr odPomr o) °
h(et%wgﬁmﬂs('s@chnés_taf 288BeRLRM), oPhn AnRbeAhPFusdycabiaedic ring
carbocyclic ring that may be present as part of the

thidt mgayshes presant kiepat ot thelrowl Svytiemy rideipcyrgaliylsgopes may also
t he N oré§- %ﬁigised form For the avoi dance of
bgdm e M1 W 8L 5"l i ¢, when enpl oyed in the
context of cycloal kyl and heterocycl oal | eylgroups

refers to such groups in which the second ri,n% i's
Foo threabdidsnae ehdauhb thelfemeihicystigmsvhsn cppdostedriaihg papgext of

TS B BUORE b TP Dl bt splecond

RO GYGhddChedkedRite i Cdiate s @b off thewhibtcling. Whhe term “bridged”,
non- adj acent atoms are_ |inked by either t kyl ene. or
Whenesroplbyasyindhe comaxtoi @sloaiyi 6p FFTSEOQ)’C.I‘)%EV gﬁ%aa ers 1o
t hat be. ti ] : = - =18
PR o FieERoHBRES & AR SuoromalHE AR0lR st [aket by
Rheyal dlkylefie drtieryedliydemnchaiaiae apebpwizse). 6 and 14 ring
carbon atons, in which at |east one ring is aromati c.
C6- 14 aryl groups include phenyl, naphthyl and the

i 4518t nganyte)) aryl
Tl
634D SukRgrdies wizp bamymatweticobicytie aritrigydipsmdrhave between 6
However, when aryl groups . are bicyclic or.tricyclic
QY TS FRENS 61 FRRET BLEEShPn HE T URRliCe V14 i Broups
- LGyl | i 5 hak ORpRERL NS,
e e 7 R P )
iyt rad Sosdylgr Bhep poimhyf et acionot e lahd , grbipsy glay deoria any
tricyclic, provided that at |east one pf the rings..
o4 A 1 T R BT AT TR AR g Dot o0 r i ey
a?é 1108 B Rs 7 B0 kebie vEY &t #Bibe Ahd1er than car bon

I.e. a heteroaton). Heterocyclic groups that nay be
nmenti oned i nclude benzot hi adi azol yl (i ncl udi ng

Heteroaryl groups that may be mentioned include those which have between 5 and
14 (e.g. 10) members. Such groups may be monocyclic, bicyclic or tricyclic,
provided that at least one of the rings is aromatic and wherein at least one (e.g. one
to four) of the atoms in the ring system is other than carbon (i.e. a heteroatom).
Heterocyclic groups that may be mentioned include benzothiadiazolyl (including
2,1,3-benzotlﬂadiazolyl), isothiochromanyl and, more preferably, acridinyl,
benzimidazolyl, benzodioxanyl, benzodioxepinyl, benzodioxolyl (including 1,3-
benzodioxolyl), benzofiranyl, benzofurazanyl, benzothiazolyl, benzoxadiazolyl
(including 2,1,3-benzoxadiazolyl), benzoxazinyl (including 3,4-dihydro-2H-1,4-
benzoxazinyl), benzoxazolyl, benzomorpholinyl, benzoselenadiazolyl (including
2,1,3-benzoselenadiazolyl), benzothienyl, carbazolyl, chromanyl, cinnolinyl,

furanyl, imidazolyl, imidazo[l,2-a]pyridyl, indazolyl, indolinyl, indolyl,
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2,1, 3-benzot hi adi azol yl'), isothiocliromanyl and, nore
preferably, acridinyl, benzimdazolyl, benzodi oxanyl,

woemsmdiesepi nyl , benzodi oxol yl (i ncludi ng 1, 3PCT/GB2005/004981

benzodi oxol yl ), benzofuranyl, benzofurazanyl,
benzot hi azol ylI , benzoxadlazolyl (i ncl udi ng
2,1, 3-benzoxadi azol yl ), beﬁ%oxa2|nyl (|nclud|ng

354- di hydr.o- 2|Nl4 benzoxazi benzo r
%98 W?@ﬁﬁgﬁﬁollﬁV? o osePBWgéhbéory¥]F@ﬁg ylgéumOhnyl
15%ﬂ§1a2'§o ?f:‘ L 2190%»%%(9@?(1 ' rﬁ?ﬁﬂhﬁéhﬁmyp e nZatiinenyl 6- n@pﬂtbﬁi@hy&l or,

chrona , clnnoliny furanyl, imdazoly
ptel’ftxdb];fo[]l S-2epHthpy idichyl and rﬂd&z@plyllwndm},dm cp;mglpazolyl (including

LSRG |oaqurHary By e Toor TR P PR ibrsipst
g?rg%félrggl %rld' nybhtﬁ!}lﬁghﬁgl )r}?lerlcllﬁln a@hfjlﬁyl[ Is@lyfﬁ)zhm;r yrazolyl
pyndqcmmypyr@tlyh'ynyﬁmldwa&juml $H dyipsvelingh qginolinyl, quinolizinyl,

oy BE S spalpfud TRAARE 1o ey droisoquinotingl
aﬁ@eﬂ@ﬁg—@&fdﬁy&romﬁ@&ﬁﬁu@) nYétrahpdreqmﬁbhyyﬂ plmr:ludyig, 1,2,3,4-

pyra2|||yl, yrazol yridazi nyl

tcpjgahydmogumylmylpymc} ol §47 8-t ahgﬂg@ng]{lyﬁu kEGHPM% thiadiazolyl

BT B M 8Vt S

ﬂ@o@}u@m&nﬂetﬂn@ﬁmd rtﬁm@ﬂu(momdmgl ).2 3ttelaxcdhly dt aqltrunamlyh}abd
(including 1,2, 3, 4- tetrahydrqu|goI|n h
185, 6 izt enhtbelr aur %PFWW‘)“ e prigLraT )| € 808ps may, where

thladlaz o
LSBT BL Y] i) B0pd P b ARSI ¢ oo
TR rmMeﬂthelﬁmérpaﬂyﬂ |ga(Zqusyfha}( baelaidinngtom in the ring

1,2,3-triazolyl, 1,2, 4- %5é§§ gg %bS 4-triazal g
syStemiaclugiag | (7 gt BhpsTR erftioRar & § Pt - of
Mm%hegrgy ARDS QBB o 36; LR A OB:ARN AL B b dhdeing

ring sys |nclu Ing a heteroatom The point of
spdterac ihesbargl grbepsemapnlpd bg irothpdV- way- pedise@iany at om in

the ring systemincluding (where appropriate) a

het er oat om (such as a nitrogen axom, or an atom on
}?e?é{ro%HﬁS dh53h Eé’ Ghdnfiohdéd eheliidtindTade PRoPheseNtiliesh, pakdn,

e ring system Heteroaryl groups may also be in
t¢lheiudl/seleninGrandxprdfesally,f owgen, Hitegen and AEPEMat may be
menti oned i nclude include phosphorus, silicon, boron,
tellurium seleniumand, preferably, oxygen, nitrogen

ReheSHORBUEE of doubt, “heterocycloalkylene”, “arylene”, “heteroarylene” and

“cycloalkylene” groups as defined herein comprise “linking” groups in which a

heterocycloalkyl, an aryl, a heteroaryl, or a cycloalkyl, group (each of which are
as defined hereinbefore), serves the purpose of linking two different parts of a
compound of the invention together, in exactly the same way as an alkylene group
can be said to constitute a “linking” (ie. a divalent) alkyl group. Thus, for
example, a phenyl group that serves the purpose of linking two substituents
within, or parts of, a compound of the invention together would be classified in the

context of the present invention as a “phenylene” group.
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For the avoi dance of doubt, "heterocyclo alleyl ene",
"aryl ene", "heteroaryl ene" and "cyclo all eyl ene"

wanrosps7zae defi ned herein conprise "linking" gPOUGB2005/004981

whi ch a heterocyclo al kyl, an aryl, a heteroaryl, or a
cycl oal kyl, group (each of Ehich are as defined

her ei nbefore), serves the 6 rpose of linking two

dlf erent, parts of. a.compound qf .t

Fobgor Pt e 48P Frabeats "ihs’ BF KA oPane o guore
SGBRIRE SR FeoothNSE tHelih@erfion naykiengé sime Ghe actual 1dent1t1es
di val ent) al kyl group. Thus, for .exa

of tioeuyespdraitve sxé:tstze@nts tpee palr 1&@@@ il 1P‘ieff%1p3

ub tituent f. OB fint Re
WP ¢ glécgt ef vvou{lra%@ %‘Vggl’sﬂ“?? ed | ﬁﬂtwhyggnt ext
(E%f 41Re] proReE Nhe Iaﬂ’\{’&rgrb@pk s qaestiphemyl be it sgnowp. digerent.
the avol dance of doubt, in cases in mhlchbtqe |deq§ft%d
Sonileni Whel’hﬁlioép% Aiss THDBLiRFRdSDY OE BRSPS IS dett
! nevengl 9fe Ade SaBuat REosBfleHR! ark ARAtth tHeeRg@ded as
eRay Spec Ve su stituents are not in any way
HeRlce ik pesaadt.. Hoar emxrmiqalxehen R andérsRt epressntsi qg-whit eyl
Rl and E are both a gr oups su t ut o)
iR Subytited by { I {0p T FERYP egtbﬁ Ealg Vy}a q’eﬁttfg%%mup
two R Ndrbapd e nohenbPreparied
I%SXMngé¥?tufgge%km%ggigfﬁgg“gne éhggtlfuent as *
wefd inedddpendznn, the identities of those individua

substituents are not to be regarded as being
i nt erdependent. For exanple, when E and/or Rl

Ifog gflﬁ? Selishce o?do@a@ @Bé’ﬂ a eraURcE PSR raRéd ibgmBlbyed herein,

ron to, for exanp G - al kyl ich latter o
tQIsOMﬂ)I hes usdebrsctoidt iyt g sltiylle@]pemhéo hi T ED, BE K Ptgwé{gf

L S

or e\ample in

éﬁ%ﬁ "i?9 to RO " is enployed herein, th|s
e understood by the skllled person to mean RO\
ROb, ROc, R9d, R9e, R9s, RO9i 5 R9) , ROk,

9R9 o 1689, 100 tO; Ju \VOZ b % d
%pp%o&li%ﬁ%&l ﬁ%‘F \;Q |y R Am%\ p;ﬁr Orgag aRtR% %}N eo 1:11
{BoRer BB 2 Rughs HRIGHbeRE Gefianl RAGR™ R DR 1", REG R
R R and R groups (e.g. R% and R'®) may be attached to a single nitrogen
atom which also forms part of the ring, or two R*to R* (e.g. two Rgf) groups may

be attached to different oxygen atoms (for example in a 1,3-relationship) all of

which may form part of the ring.

Compounds of the invention that may be mentioned include those in which:

X! represents:

(2) -C(0)OR, -C(ONR'™)R, -C(O)N(H)CENRNR R -C(O)NH)CN,
-8(0);R%, -P(0)(OR™,, -P(O)(OR*HNR'MR™, P(O)INRHRY),, -B(OR™), or
-C(ON(H)S(O)RY;

(b) an aryl group or a heteroaryl group, both of which are substituted by at least
one substituent selected from X7, and one or more further optional substituents

selected from A; or



together to forma ring as herei nbefore defined. Thus

R9a to R9z, R10b, R10d R1Ch, R10i, R10j and RLCz
waresps736e. g. ROd and R1COd) may be attached torarsiB2gls@04981

nitrogen atom which also forns part of the ring, or

tw Rato Rz (e.g. two R9 ) groups may be attached

to different oxygen atons (?or exanple in a

1, 3-rel at

(P} hE TGRSO R THOLRY FoRt A ey B RET e

SNCLHARt HOSErel MrthBl 6Ptionil sﬁ'@é&f@&@nte&.‘ctﬁ&hﬁ omOGO)OR/ Baz';
-C(O N(R10b) R9b, -C(O) N(H) C( NRQC) N(R 10d) Rod,;

a-nd](o@)N(H)CN “S(O3R9 , -P(O) (OR9F)2, -P(O(OR

) N(R10h 'q0) bb) 501 ) 10dyR9d,
PSRt O O SR g
GO, H@mh of 3@93@96 are spoytORYLed byp@)(oe&sm& R,
substlttdent sel rom X2, and gne or nore further
BRIV )&dbsB(@E hzt%f SEPNEBIDeBm A, or (¢) a
het er ocycl oal kyl group substituted by at |east one
substituent selected from X2, and one or nore further
Ml c@[’r@ouﬁd@;hﬁthet ueaitpnIkitendyds Mewionl irvhdledhosgin which:

R

10 _YE(I()WQ));’B_F@%( GCZC?@%:Q(@S{N ) Rmzﬁ@@)o? %I\g one of the

fonsRpRndsupef the invention that may be msntl oned

i nclude those in which: Y represents -C(O) OR9a,

-S(O3R9 , -P(O(ORIf)2, -P(O (OR9g) N(R 10h) RO

-P(O (N(R 101)R9l) 2, -B(CQRI3 5¢CF3) 20H, - S(O 2N(R

10z) ROz or any one of theX{ol/l ow ng grQup Furt her

co ds of i nvent %&&a} ,may_he ﬁ{?ﬂjtgone 7

i nc t’pose V\,hl ch, repr esengsN ei t her: ang-N

represe@ﬁs Cl éﬁ al kyl ene or %2 S he%e hoal kyl ene bbth
b 0

W

of which ar& stituted at the car atomtha
adjacent to Y by Z1, then Z1 represents =S,

_OR™ N\
Y %

N’N
Rgro RQSO RgtO 9u
0
9v H /4 “

—N le

15

Further compounds of the invention that may be mentioned include those in

which, when Y represents either:

‘ O
pat ol
OH or —N>¢N
—N
H

HO
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=NOR 12b, =NS(O) 2N(R13f)R12c, =NCN O =C(H) NC2.
Furt her conpounds of the invention that may be

wornieioamssd i ncl ude those in which, when Y repre6emB005/004981

-C(OOR9a, T represents: (a) a G-S alkylene or a
C2-s heteroal kyl ene chain, both of which latter two
groups: (i) optionally cont®in one or nore

unsat urati ons

f [ bl iple.b :
inesyucat ons(or coarmle doubl g 1L 09008lic e
SiRstutdaue mScs8desbaoihhi RMdfateand O by ZL,; teAd/ @eprésem)s =S,

may conprise an additional 3- to 8-nenbered ring
FEOREY, BEEUBSRRIMR GneNSIN por@HRQy: one or two)
menbers of the G -S al kyl ene or C2- heteroal kyl ene
chain, which ring optionally contains 1 to 3

heler A FBn@NEf Be Inveatich WRSahar ati @estiddeornexdnphese in
double or triple bondg% and which ring is itself
wpichowhén ¥ reussnist-GL@HOBy, bRPISEN or e substi tuents

| ecte rom a X (b . )
B RSt erlat P he Car O sne e o L P UOAE B0 B0 G

op@ onahlidhaBikehisinitad drymoreuraamions siihis tiampdntisuble or
selected from A Mre conpounds of the invention that
may be triEabemiasd i ncl ude those in which: RL is

pr ef.er abl h ' i 1
s oot aror g A SHAEH BbEer (e BRIRAs Sietlel fom G
- Al- R12ad/0/2: eepoesent s - N(R13a) Ad-; A represents a

singl e bond; Rl2a and Rl3a ingdependently represent

C1418) amey|coptiehamad@fions x j g(@%befﬁif %%f‘if?’}e%\?\?ﬁt‘gﬁen any

al kyl ILOUP e ARL! el dyrwibadhbitt e dbye, f Bkylene or Cog

exanpl e, hal'o atoifs) or, preéferably, unsubstituted.
heteroalkylene chain, which ring optionally contains 1 to 3 heteroatoms
and/or 1 to 3 unsaturations (for example double or triple bonds) and
which ring is itself optionally substituted by one or more substituents
selected from G' and/or Z*; or

(b) an arylene group or a heteroarylene group, both of which groups are optionally

substituted by one or more substituents selected from A.

More compounds of the invention that may be mentioned include those in which:
R! is preferably phenyl substituted, for example in the 4-position, by A;

A represents G;

G! represents -A'-R";

A! represents -N(RP%A*-;

A* represents a single bond;

R!?* and R independently represent Cy alkyl (such as Cy alkyl (e.g. methyl)),
which alkyl group is optionally substituted (by, for example, halo atoms) or, .

preferably, unsubstituted.

Preferred compounds of the invention include those in which:
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Preferred conpounds of the invention include those in
which: T represents a single bond or |inear or branched

wQ20@/0ardeyl ene, which latter group i s optional PgT/GB2005/004981

substituted by one or nore Z1 substituent; Y
represents -C(OOR 9a -B(OR 9y)2, -S(O3R9 -P(q
cOR9f)2 or a tetrazolyl grodp as herei nbefore defi ned;

represent.s a_single bond, C kyl roi:
Rrerbin coneaiarng: 628 avaieBul Kyt eReTrGrR: fste g
WD HERAYRS LR @ OB 0888t hivrsphabitituted Wi th one or nore
GL groups; X1 represents -C(SO (R 9a, -P(O (OR 9f)g or
FrrepregdntgH@OPOR A, HBGQR Shar YOFROupP(EGHIQR )2 o a tetrazolyl group

het er.o | oal.kyl group, which latter three groups are
gﬁﬁg?@ﬁ%ﬁ%ﬁé@g erei nbefore defined; X2 represents

Q]Cf( fRerfa @rlsilnb (eO)}{bom, 9€) 2 d aﬂgylemr esenitwg@lcarnaifing Cae
al kyl optionally substituted by one or re [ pUpsS;
Biteroekyssentvhich yiaie, tYNSGHS aﬁ%@étlﬁ?aglﬁ’egg’étlﬁi}%hgftg @E’F or
-A RL23 : Al represents a single bond, -C(OA 2-,
I-nﬂf 3%50}1{3§-?\10r -OA 5-; A4 and A5 independently
g P T ML S o Lo

ond; a, an c i ndependent r.epr.esent .
hsteosyaerliod rereuny Wiyl daster émﬁ%g’gwaéﬁgﬂ Slé%SB‘H d(%*ﬁ&%ﬁelﬁgefm
teej,flr{e%zol yl (e.g. 5-tetrazolyl), imdazolyl (e.g.

ﬂ-' m-dazol yl or 2- imdazolyl) or pyi dyl (e.g.
ﬁ-z papresdss -CAD)ORCT dyIP(O(ORSpeci al 1y, pyrid-2-yl), a

et erocycl pal kyl _gr.oup ch, as het er ocychoal kyl ,
AP SG A o AR HOPORA By ERHIGH oY BREPERGH 5. Brohs

Bl L L0088 3LAM aG8, oﬂ%dr@@?éfér%l?',%aﬁ%&t helcr#Ai:trogen or

Y,

oxygen ato or, nore prgferabla A -6 al kyl, which
kakdpeeschvarsingtechmsl, 2©)8Ht, @A 4 -onbeA tut ed by one

2 5F, IS HILES, P GRS 2ty e
gg)\ﬁ}l or, preferably, =0;

R'? R and R!*® independently represent hydrogen, an aryl group, a heteroaryl
group (such as tetrazolyl (e.g. S-tetrazolyl), imidazolyl (e.g. 4-imidazolyl or 2-
imidazolyl) or pyridyl (e.g. 3-pyridyl, 4-pyridyl or, especially, pyrid-2-yl), a
heterocycloalkyl group (such as Cs.g heterocycloalkyl, which group contains one
oxygen or, preferably, nitrogen atom and, optionally, a further nitrogen or oxygen
atom) or, more preferably, Cis alkyl, which latter four groups are optionally
substituted by one or more G® groups and/or (in the case of alkyl and
heterocycloalkyl) 7? groups;

7! represents =NOR!?* =NCN or, preferably, =O;

G? represents cyano, -Nj or, more preferably, halo, -NO; or -AS-RM,

AS represents -N(RP*A’- or -0AY-; )

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

A represents a single bond;

72 represents =NOR® or =NCN or, more preferably, =O;

G represents halo, -NO, or AR



wh

10

25

30

& represents cyano, -N3 or, nore preferably, halo,

-NQ2 or -A -R 4a; A6 represents -N(Rl5a)A9- or -CQA
wQQeg6/088B66 epr esents - C(0) N(R 1: >d) -, -C(O)O OPCTIGIH2805/004981
preferably, a single bond or -C(O-; AlO represents a
single bond; Z2 represents HNfOR14b or =NCN or, nore
preferably, —O G3 represerTrs hal o, -NO2 or -Al R163;

All represe (é?a) or -O; Z3 represents =0;

AN EFPIEISo R16b. R16c Rl7a, Rl7b, R17c,

%gyg eﬁgggeoand R17f represents optionally subst i t ut ed

alleyl, the optional substituyuent Qne or ,pore
Warongr ot RIAhR iR, o d “oR RIBA . K3 Bign raggr’” epmgpents

RGBT a1 @daﬁ%@ SRR APhonpl o

8Pgpor nore fluoro groups. Preferred aryI and

Teteroaryl %Rlcgups L hat, R:IISd Xlrge(v\lﬂgen lggl nepr ﬁtsfelrg;s

wihgrl amyr odreeleRoarky ™. gk ou epr esBHtR anp&%sgms
aII r \ r:ef I
Cﬁiﬁ]é)ﬁl Y sy gBﬁr{t’q%s {3 lihs 4 t‘l‘ﬁg o%%?girla%)l; ftueﬂ%llg r%?/rE%k? More fluoro
oI yl, im dazol yI (e.g 1-imdazolyl, 2-imdazolyl
or 4 im dazol yl), oxazolyl, isoxazolyl, thiazolyl,

pyridyl (e.g. 2- pyridyl, 3-pyridyl or 4-pyridyl),

ARl oy gl Yl LOCABL KT, B QUAHON besents an aryl or

roqui nol i nyl,
hes@aatyn@loupyahnd Elm2y &,p«ﬂeseﬁtehclaﬂrydptmneb:q suhst;tutmiﬁarbazolyl or,

qur nol i >ZHI Q%’;lg benz?f ur %rl%pgf,qr 5%071 fp%%ﬁfazgﬁlldtpﬁgﬁzolyl (e.g
PM%&&% :LYHI{A%%C% FhHBZ 0o lyG UiidRERNINYthiazolyl,
rny enzo oon I yl

qui noxa yl’, tetrazol

Pendt(bigaZepyidyl, aBr-@/yndylb enzbdyrokdn yrlndazghdu plyiolyl indolinyl,
g&;{ée%&e&%&i}l@l{{e% gfl 2,3 1tgt%e|1hl§gr60qgglt m;plal Es%q mcpﬁn)}lt UIEF’A—
tetrahydroisoquinolinyl, quinolizinyl, benzofuranyl, isobenzofuranyl, chromanyl,
benzothienyl, pyridazinyl, pyrimidinyl, pyrazinyl, indazolyl, benzimidazolyl,
quinazolinyl, quinoxalinyl, 1,3-benzodioxolyl, tetrazolyl, benzothiazolyl, and/or

benzodioxanyl, groups.

o]

Preferred values of R! include optionally substituted carbazolyl (e.g. 3-
carbazolyl), benzodioxolyl and, preferably, phenyl, pyridyl (e.g. pyrid-2-yl) or

imidazolyl.

Preferred values of E include optionally substituted naphthyl (e.g. 2-naphtyl),
quinolinyl (e.g. 4-quinolinyl) and, preferably, phenyl, pyridyl (e.g. pyrid-2-yl) or

imidazolyl.

Optional substituents on RL R% R% RY R, X' and E groups are preferably
selected from: ‘
-C(O)OR™;

-CONR*HR™;
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car bazol yl'), benzodi oxolyl and, preferably, phenyl,

pyridyl (e.g. pyiid-2-yl) or imdazolyl. Preferred
woabwsa#s7sb E i ncl ude optionally substituted naporieE2005/004981

(e.g. 2-naphtyl), quinolinyl (e.g. 4-qurnolinyl) and,

preferably, phenyl, pyridyl (e.g. pyrid-2-yl) or

i m dazol yl. Optional substrfuents on Rl, R2, R3, R4,

R5 X3, and E gr are preferably selected from

-SEP BRORD 5 POIG@‘@%%&@& 2 1)R22;-S(O R2 1: or, nore
HRIE{ES %ﬂb% clﬁ@xloool(brgmg) fluoro. chlioro or brono);

cyano; - I cyl, which alkyl group may be
dyanear or branched (e g. C al kyl (i ncluding ethyl,
77-propy|, i sopropyl, 77-butyl or, preferably, nethyl

%-butyl), 77-pentyl, isopentyl, 77-hexyl or

ctlséochﬁﬁylvhch axst bfbuﬁﬁm&l b&Nkdad pr bmbhedqy@ ahptly] (including

cycl opentyl orf cyclohex part-cyclic

ectlyxil 0mTQ]p1>§]r| wepiepld | 7- blﬁ:g’ pgr Eﬁe@gm{hé @ethyl I9F dg@ﬁf@l n-gentyl,

1§.O %’e;ﬁ)}FWl %r EUt vl %’Cﬁygg Eyéeyﬁltfb %&’le Clé%(bé‘“}?’H cyclopentyl

6% Bhe B, b&ﬂ@%ﬁbf @é?g::ytlbpﬂo@ﬁlmmﬂt)h) Gnneatmatadt(e% -1@@@@5{1
grou rerera

aapmrpemabf peh TSy G O, 2 PO Brgeny] or

N L

ﬂi@fe%UP}Cyﬁil@aelgy | ghlsnac br,aprederfly.5 ﬂmetcer goyp| (;0 aqumnt, for

grou referably containi n at am and

expipim aRlpspmes i oF £ IERTaRY: ﬁﬁé@m%laﬂo oT-gfyeferably,
th&g&g&ﬁ r exanpl e norpholinyl (e.g. 4 nDrphollnyI)

ﬁ iperazinyl’ (e.g. 4-piperazinyl) or piperidinyl (e.g
Het@bpﬁﬁdad«ymyducmd 2ACpi hetetatmlbylkplr groyps pﬂefquahiylcomugng a

mtrogen atom and, optionally, a further nitrogen or oxygen atom, so forming for
example morpholinyl (e.g. 4-morpholinyl), piperazinyl (e.g. 4-piperazinyl) or
piperidinyl (e.g. 1-piperidinyl and 4-piperidinyl) or pyrrolidinyl (e.g. 1-
pyrrolidinyl), which heterocycloalkyl group is optionally substituted by one or
more (e.g. one or two) substituents selected from Ci.3 alkyl (e.g. methyl) and =O;
-OR?!; and

NER*MRZ,

wherein R*' and R*? independently represent, on each occasion when mentioned
above, H or Cis alkyl, such as methyl, ethyl, »n-propyl, n-butyl, r-butyl,
cyclopropyl, cyclobutyl, cyclohexyl or, preferably, isopropyl or cyclopentyl
(which alkyl groups are optionally substituted by one or more halo (e.g. fluoro)

groups (to form e.g. a trifluoromethyl group)).
Preferred values of R*® to R’ include Ci4 alkyl (e.g. ethyl) and, particularly, H.
Preferred values of R, R1% R0 R1% R1% and R'% include Cy (e.g. Ci.3) alkyl

and H.

More preferred compounds include those in which:
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pyrrolidinyl), which heterocycl oal kyl group is

optionally substituted by one or nore (e.g. one or
wowje/suest i t uents sel ected from Cl-3 al kyl ( ePQT/GB2005/004981

methyl) and =0; -OR 2 1; and -N(R 2 1) R22; wherein R2

1 and R22 independently represent, on each occasion

when nentloned above, H or“ér- aIkyI such as nethyl,

hyl 77 b
S0 B8 bR UL P Lo o

Iﬁg hﬁgﬁq%%%xﬁﬂhqch al kyl groups are optlonally

stituted by one or nore halo (e.g. fluoro) groups
mtqnﬁmmmmamgebpmimfKhoronethyI group)). Preferred
wal%es f R9a { R9z include Cl1-4 al kyl (e.g. ethyl)
Y G PGy, H . Preferred val ues of R1Ch, R1(d,

”Blgbres@ﬂ@' 8480e Q)BﬁdR]@Zg iahglande (€- &y@k)pg;pylaneSXe g 1-
al kyl and H. re pref erred conﬁﬁunds i ncl ude tﬂii
amlopmmrh@ebnsopmm&@e (risr &-ipPETEieRB). FIvREREdHRel yene) or,

nd th e represents H, D
HIS%F%’ ﬁ?e§h5§ene> {)he(ng’? 3(9? Zf%l-iéfiil?}-'elé‘ll)i)andlloor R represent
th%eﬁggngﬁgmné?a single bond, G - Ialkg/lene (e.q.
cycl opropyl ene (e ne
(Qgregregtn’fi? éiofjﬁgié 3bqr%1n el)neare%éhﬁ/lag\ﬁrgepy Oeel\C @e@ﬁg%g‘@%{}? ot

referab r ;
B}’%Sﬁe I lg%a(’rel _é.eaﬂ?leng ( e%h qnﬁ/hﬁxﬁﬁh}flﬁxeg}yée&e)e gé nctycszhca Cs7
aﬁljllﬁeﬁ(é)g) ﬁ?olo;bﬂopﬁlaﬁe er a‘j/d{gﬂeeyﬂene()ealg of mmﬂgﬁ@ne groups are

et hyl ene or praopyl ene), branched -4 al kyl e
qpttpn@lﬂmwmtﬁ’@ehwlghe§neor0fc>%1f?c csgif’%skﬁf E% (Z % C2)

h e(ro?fcﬁc? le%@e WherbHC Ld%h%‘bérc%ﬂﬁﬁ Rup SHat WhieEit ﬁts the Cas

ene group s are optlona l'y substituted with one or
iﬂ?il@n&iiha@f@u]pé{ *prinGehih RE rgpre@2ys Giat alkvldy€l watdt ene,

wreglﬁelsgntts Bl?sugsetgtgtr %tet(r)a{gogfl ?elﬁlg tcgtpa%tcﬂ 5-@7 )ecgrrpl'rlgfterab §h C@)O%{%
-P(O)(ORgf)z or a tetrazolyl group (e.g. a 1H-tetrazol-5-yl group), a phenyl or a
pyridyl group substituted by X2

X2 represents -C(O)OR’;

A represents a Cy.5 heterocycloalkyl group as hereinbefore defined or, preferably,
G' or Cy alkyl (e.g. ethyl, isopropyl or, preferably, methyl or t-butyl) optionally
substituted by one or more G' groups;

G represents cyano or, preferably, fluoro, chloro or AR

Al represents -S(O)2A3 or, preferably, -C(0)A, —N(RlSa)AA'- or -OA>-;

A? represents N(RP)- or, preferably, -O-;

A represents a single bond;

A* represents a single bond or, preferably, -C(O)-

A’ represents a single bond;

R22 R!? and R'™ independently represent H or Cis alkyl (e.g. ethyl or,
preferably, methyl, isopropyl or cyclopentyl);

RI%2 R1% R R R and R*¥ independently represent H or Cy., alkyl (e.g.
methyl or ethyl);
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al kyl ene chain is -N(R20)-, in which R20 represents
Cl-3 alkyl (e.g. nethyl); X1 represents unsubstituted

woebteaztdeyl (e.g. tetrazol-5-yl) or preferabl yPCT/GBDYBR04981

9a, -P(O(OR 9f)2 or a tetrazolyl group (e.g. a
| H-tetrazol -5-yl group), a phenyl or a pyridyl group
substituted by X2; X2 represents -C(0)OR 9a; A

represepts,a 5 er ocyeto al kyl, .gr S )

HEr 8 B‘g%{or &0 %% iaﬁlggélor ?O %r e?rgfl )é§ ,tg é%tﬁgra %Clo-r66 g}eﬁ[&lered

ﬂixgg.go tBh% cotBRRORYhirtBE: hferebwiald.y., oxmeehyko dorming, for
Utﬁ) optional ly substituted by one or nore Gl

groys 2 pikridept esmatEhodysgow:, preferably, fl uoro,
represents -S(0O) 2A3 or,

hloro or.-A -Rl2a:
%r BTSSP 9?10-(%?5‘)&59?1- N( R13a) A4- or -OA5-; A2
represents -N(RL3b)- or, preferably, -O; A3
represents a single.baond; A4 represents i.ngl e bo
Broerpionetiab T ~000) ki GoREs o CDRGFER a3

2b i / g X
TP CRE g, B SRgORC eIl BP L epeNcH Ot L oo,
g ererDn)pipBtdar 1-K)3bd -REBC(ORIE3d, Rl3e and R13f

i ndependent 'y represent H or Cl-2 alkyl (e.g. nethyl
or ethyl);any pair of Rl2a to Rl2c and Rl3a to R13f

re | ink 0 rmpa 5 6-_@mgﬁyri_@g{ncgp)t@'@mgll 4-
grc?(rf? rEleldni ﬁag“éas féft qu? hléltcglpgat om (e.g.” oxyge ) X

ygen% SO ‘
EcoOMphetfyor a0, a-GHEEO)QHNy| -cyelopyppho(P Wy (e.g.
%%E—géC&%CE(%&ii&hfngyg l(rjqéyjf g)jg ' Tslu_ %Etg%e' PrH?C(SS(Sﬁdoc to the
t et -5-yl, - .

bR b B R R R b S B R Dom

amg(c @@0@104 Preferred val ues of T-Y include
-C(<O)}g:2 , -CH2C(O OC 2H5, (4-

R preferably represents unsubstituted phenyl, 4-cyclopropoxyphenyl, 4-

trifluoromethoxyphenyl, 4-fert-butylphenyl, 4-diethylaminophenyl, chlorophenyl
(e.g. 3- or 4-chlorophenyl), methoxyphenyl (e.g. 2-, 3- or 4-methoxyphenyl),
benzodioxolyl (e.g. unsubtituted 1,3-benzodioxol-5-yl), 4-carboxymethylphenyl,
4-isopropylphenyl, (9-ethyl)carbazol-3-yl, 4-dimethylaminophenyl, 4-(piperidin-
1-ylphenyl, 4-(morpholin-4-yl)phenyl, 5-methoxypyrid-2-yl and, preferably, 4-
cyclopentoxyphenyl and 4-isopropoxyphenyl.

Preferred values of E include trifluoromethylphenyl (e.g. 3- or 4-
triftuoromethylphenyl), 4-isopropoxyphenyl, trifluoromethoxyphenyl (e.g. 3- or 4-
trifluoromethoxyphenyl), 3-cyano-6-methylpyrid-2-yl, 3-carboxy-6-methylpyrid-
2-yl, 3-amido-6-methylpyrid-2-yl, 3-amidopyrid-2yl, 5-carboxypyrid-2-yl, 5-
chloromethylpyrid-2-yl, 5-aminopyrid-2-yl, 3-carboxypyrid-2-yl, 3-
carboxyphenyl, 3-methylsulfonylphenyl, 3,5-ditrifluoromethylphenyl,
dichlorophenyl (e.g. 3.4-dichlorophenyl), 3-chloro-5-methylphenyl, 3-chloro-4-
fluorophenyl, 2-naphthyl, 7-chloroquinolin-4-yl, and, preferably, 4-tert-
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(O OH) phenyl, -C(Q OH, -CH2CQ(O) OH,
-cycl opropyl -C(O OH (e.g. -C(CH -CH2)C(O OH, Le. a

woyalegprepyl group substituted by -C(O OH a t oPCH&B2005/004981

poi nt of attachment of the T group to the essentia
indole ring), -C(CH 3)2C(OQ OH, -CH(CH3)C(O OH R1
preferably represents unsub®ti t ut ed phenyl ,

bili)ﬁ}%ﬁﬁlyng_ [5:3{2%))( ¥ 21% el’g,’f 4%?%%‘%%5"?85‘%@% 2%§@Q§&¥éthylpyrid—2-

}ghlorophenyl (e.g. 3- or 4-chlorophenyl),
met hoxyphenyl (e.g. 2-, 3- or 4-nethoxyphenyl),
benzodi oxol yl (e.g. unsubtituted

|, 3- dj | -5-yl 4-car 3 | of the example
P@ﬂl@gﬁ%ﬁré%ﬁe%g Wpl’ﬁébléc}s E?fht;:}? ¢ E\}a%?%gi’; %1?:_ %@;tﬁ?% of the examples
A divmtbylamnophenyl , 4-(piperidin- 1-ylphenyl,

4- (nor phol i n-4-yl) phenyl, 5-nethoxypyrid-2-yl and,
preferably, 4- cycl opentoxyphenyl and

4- | heny . ek .
Q#ﬁ?‘ﬁ)@? gfﬁ%é ﬁ’?ﬁeeg lg%lﬁary(e%?%l?l&g@vag%&%%ﬁg with {REhHHE that are

BRI ihdwioh anme Ridligh enite)art, fr iesapplepeyghibed/hereinafter.
trifluoromethoxyphenyl (e.g. 3- or 4-

trifluoromethoxyphenyl), 3-cyano-6-nethyrpyrid-2-yL

- garboxy- 6, F s i ided a process for the
RGREROTYE Ry POty gf Y ipdelln, there is providsd a
[ReS@htRofRYoghodnd bf fobmulllj Whicb petdesd @ywirge- yl
5-am aopyrid-2-yl, 3-carboxypyrid-2-yl, 3-
car boxyphenyl, 3-nethyl sul f onyl phenyl ,

3, 5-di trifl |, dichlorophenyl (e.g.
(§f2§%#%ﬁ#éfgp §%¥f§¢%%?@$?¥oro-5-nethyIphenyl,

3-chl oro-4- fluorophenyl, 2-naphthyl,

7-chl oroqui nolin-4-yl, and, preferably,
A-tertbutyl phenyf, chHRetophenyl (e.g. 3- or

4-chl or ophgnyl 5-tri fl uoronet hyl pyrid-2- vyi-
Particul arl yp arrad ¢ ounds of the invention

i ncl ude thos % ﬁ%?es descri bed hereinafter.
Conpounds gf” the”i nvlinti on may be made in accordance
wi th techniques!thatfare well known to those skilled
in the art, forRexanple as described hereinafter.
According to a further aspect of the invention there
is provided a process for the

wherein Q, X! R?, R}, R* R’ T and Y are as hereinbefore defined, with a

compound of formula III,
R'L! 1T

wherein L' represents a suitable leaving group such as chloro, bromo, iodo, a
sulfonate group (e.g. -OS(0),CF3, -0S(0)CHs, -OS(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)s or NiCl, and an
optional additive such as PhsP, 2,2'-bis(diphenylphosphino)-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, EtN, pyridine, N,N-
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preparation of a conmpound of fornmula |I5which process
conprises: (i) reaction of a conpound of fornula II,

wohersai7m366), X1, R2, R3, R4, R5, T and Y are asPCT/GB2005/004981
her ei nbefore defined, with a conpound of fornula III,
wherein L1 represents a SU|tabIe | eavi ng group such as
chloro, brompo, iodo, a sul fdnate group (e.g.

%ﬁ%@%}?gg@dﬁfm&?ég@er ﬁ@—f#wg ‘"lcndﬁe”dp%El or g)(rar)'B\%I\

{g)?té%gﬂuké’ th@edthe nprae&ﬁfh“é@ edlvan @Fg)r@lpﬁletmaldmxane
atalyst (or a Salt or nﬁhpl ex thereof)l such as

@élge@(?c )‘:ﬂl,ancfhjllsc(prpp@@ﬂ/ d yi@r@@m{gcﬂeexet hylper x5, ethylene
glycc%l <gngefgj]§ EE Ibh‘g%yli B%%%g% noc}X? a ac%gﬁ%ﬂlﬁ%/ ﬁur?i’ﬁ'ﬁa&%ana'ae

Narﬁ&ﬂﬁ RS0 INBho R tehA@BRRRT bied mmm/\nhe&bﬁeﬂ m$hn: hlbsasce of
18- crown- 6- benzene, in the presence of an aglg) (oprl
wagddisoreh S(algelma\melﬁhg Neagsyy gy A Algelf act as a solvent (e

JV, 7Vdi met h lgg&% K
§eé8§, ng @%&%g or 53%?%%%%%?%?0 gpgnc;é(?téﬂnr e ther eo?we%Ctgn
%rtb@*éhr@leé oy etbofetegpediehbostmvet igna,a }niglmi(emmrature such
uene, ethanol, isopr opanol di nehggl for maﬂ)i dg), .
& fyd @@theym@ratu@ AY) [t SOlYREC BISIHR HBEh i cEPivgFd) or using
wat er 1%3 squOX|de acetonitrile,
ace

Hjil%iN% am’de, i V-nethyl pyrrolidinone,

tetrahydrofuran or a mxture thereof) or hi the

absence of an additional sol vent. n t.h

(ipster compeunds od feppylad: m(whigh ’énﬁs ef?%%fé %?efgled TR s
1 re @ET@RQC 10d %rmk@(r@) or

g%?&x}h%ag)?h%n %HSR bg%@gg?ﬁagd outj}gt@ rg%mtenper atH?Jre

o (CHNION S (ORRY., rédction bf gbormrpd odfanala Bich as the

reflux tenperature of the solvent systemthat is

enpl oyed) or using mcrowave irradiation; () for

conmpounds of fornul aph in I\_/\lpi ch X1 is as hereinbefore

defined, and is preferably-other than

- C( O) N( H) C( =NROBN( R -C(ON(H CN or

- (O N(H)S(O)2R11 ayconpound offVf or mul a

'V, wherein L1, R R, R5, T and Y are as

wherein L', RY, R%, R, R, R°, T and Y are as hereinbefore defined, with a

compound of formula V,
X'-Q-L* \Y

wherein 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)s (e.g.
-SnMe; or -SnBus), or a similar group known to the skilled person, and Q and X!
are as hereinbefore defined (e.g. X' is preferably other than
-C(ONEH)CENRNR YR, -C(O)NEH)CN or -C(ON(H)S(0):R™).  The
skilled person will appreciate that L' and L* will be mutually compatible. In this
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conmpound of formula V, -Q L2 V wherein L2 represents a
sui tabl e | eaving group such as chloro, brono, iodo,

woB(eHyZ6or a protected derivative thereof, foPCeGEIIS®H4981

a 4,4,5 5-tetranetlryl -1, 3,2- dioxaborolan-2-yl

group, 9-borabicycl o[ 3.3. 1] nonane (9-BBN), -Sn(alkyl)

3 (e.g. -SnMe or -SnBu3), of" a simlar group known to

t he skil erso and. Q and X1, ar r-ei

Efirechate pecy ek o BRepEranry s Ao Fun o PREA U & C.

lgrglé\l(dﬂ) ez Nﬁt&b%c%alﬁ)}%rﬁg%clu@( OhIed) <§3Nbﬁfmo groups, and
o) N(H)S(O) 2R11). The skilled person w

ppfaredileaving gravps for @n@m@dwlf forpailanitig é{Yl}*ﬁh @dﬁﬁéﬂaﬂﬂ pond

n, t.hi.sre pec referr o ) oups o
quis | (% Hﬁ) ox&gf 1o @g?gl% e@é 5653{68%8{&% Q‘?ﬁQ
Hi@&%&@lmlzqal %bmycmis Bld_@r’rnﬁﬁbhﬁr(@ BBNhramSnéploglps, This
nd preferred | eavi ngggr oups for conpounds of f

mactnpmvmaﬁ Hveqvqrgaraleéi | @apBkd T el RFGeFRalcd § émba%ﬁe Chdyst

or (0] r [
5814 B P, 5o e g . P, P,
Bdlvxahi reyeh;0),81:3. Pl:i](P}ﬁwmaEéz(ﬂ&)BBNNlcm andSm (hglakdlls}ucfs as r-

Th t be_ per d,
Breb o 0P aPBLc A6PR: cREATgE  byiSHp il hare.
A .
P SR AL O f“ﬁé%%} oo ra ey Be phing)- 11
N—ﬁﬁ%’t@h d aa -Ibls@ﬂptierg&]gdig; spisnctferlh ELE&E’) t Qslbils(}hpﬁ@nylph@qphmo )-
AsPh3, P(O Tol h
S o R
o}’géﬁﬁ Rhgay), phasphikem -kbds, tsbi ERsptyINEL -BuONa

enyrphosphlno ferrocene),

d:x; BBlaOK( (zblr pimtwbqoﬂmsqmtﬁ)r oa puitgbleo p(dﬁ@nt sogh 2p iz angy toduene,

”@éﬁqibe eSS I 1 St ! BRLS, A5 BHBHC e,
1 Lglfo Prak 2 N%Eetoﬁm@@ ONQirfdthyla &4 O NMhnsthyl®Srolidinone,

In a suitable solvent such as di oxane,
te@ahmeﬁnam dramattpred rtheseply | Tbe rmaﬂtl@é mext Blp disecagtip ot for

di h th t
BN Feors Eerptanr pr EalTE S, 2 B dPmpsratare quetyas the
etk abygi b an ues scﬂlféﬁt Wyesm} berenb. miEP@NﬂG&Cﬂ&thOﬁByThe

al so be carried out for
skilled person will appreciate that certain compounds of formula IV (in particular

those in which L' represents -B(OH),) are also compounds of formula I and
therefore compounds of the invention. In the case where:

(D) Q represents Ca.g alkenylene or Cp.g heterocycloalkenylene and X! is as

hereinbefore defined; or

(I) Q represents a single bond and X! represents heterocycloalkenyl,
and, in each case, the double bond is between the atoms that are o and f§ to L2 the
skilled person will appreciate that the double bond may migrate on formation of

the compound of formula I to form a double bond that is between the atoms that

are B and y to the indole ring;

(i) for compounds of formula I in  which X' represents

C(ON(H)CENRONER YR, -C(ONH)CN or -C(O)N(H)S(0)R", reaction
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exanpl e at roomtenperature or above (e.g. at a high
tenperature such as the reflux tenperature of the

weabos@t3esyst en) or using mcrowave irradi ati oRCT/GB2005/004981

skilled person will appreciate that certain conpounds
of formula IV (in particular those in which L1
represents -B(OH)2) are al S0 conpounds of fornula I

e e SoTRSUnSE ) Mt IRl LIV
%gk%&@%%@@éd&ﬁwin@% fuchidv S wakhhRE B Bloeb ey tivated (for

fined; Qrepresents a single bond and X1
axepIds wdgchbideh@cy@lﬁ@ahk@ﬁmct ofmgoceish (ehend sadermingefor

doubl e band.i s, bet nth aomsth to
PHMN G AN & PT}F@ et r%lﬂ Dpreep glgnaatgﬁgt@n Gewgoubl e
bond may m grate on formati on of the conpound of
formula | to forma double bond that is between the
atons that are B - to the indol¥Aring; (iia) for
conpounds of formula I in which X represents

-C(O N(H) C(=NR9c) N(R 10d) R9d, -C(O N(H)CN or
whdrEnNRH) @b@)selﬁmu—waé‘qmud%ﬁdeu Cheor aS@@sROufdllowed by
corresponding to a conpound of formula | but in \\%ﬁl\gﬁa
qqlznd@pg adbri SEbled OPICHNEUREG- BELF OF EFRUP\FAHARA Cl

r e

DR bR R e e O e P
Jen Bxapphe apmibic- ddivdnal (e @e tamahﬁiroﬁiraxg roo me)thylv\ﬁthhr)a at sub-
conpound of formula VA, - N=C=0 VA wher ei
rolpeeidenpEaLCs LR O 1 ﬁﬁ%“d)lﬁé%rameﬁf&?mos g%?zm 1,

foll owed by quenching with a suitable proton source
(e.g. water or aqueous, saturated NHAC sol ution).
) Sor' eagfduas rEyfoRempel fiorwedhi @ telpeesmrtes@;rgc betefoaticylene
sui tabl e sol vent, such as a_polar rot éﬁent

(optignally subssibjert BY QR AT @Pretﬁub%’fﬁwnf%f oBvoehthe

SRR uny @r msrt h i
%et%e eroélga%lll(‘gl ) "F con‘pour?ggg orrru ge in Cwlaﬁulnch s
Ré‘pr QBENKS €2 hefetitbefilrk yefined, ( opt@ompfdsgms Curs alLylene
subst ituted by one or nore substit ue?t S s§l e%tf 58
§1ona1]{yr$umﬁmgﬁd b ene or more substituents selected from and X"'1s a
nitrogen-containing heterocycloalkyl group substituted by X2, which group is
attached to Q through a nitrogen atom in that group, reaction of a compound of

formula VI,

Rz Xia
RS
N1y vi
R4 N
rRe R

wherein X' represents either (a) in the case of formation of a compound of
formula I in which Q represents C, heteroalkylene, in which the heteroatom-
containing group interrupting the alkylene chain is N(R*-, a Cy7 alkyl group

substituted by a -CHO group and optionally substituted with one or more
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het er oat om cont ai ni ng group interrupting the al kyl ene
chain is -N(R20)- and X1 is as hereinbefore defined,

wonroi@oreges esent s Cl- 8 al kyl ene (optional |y subsCTiGB2ew$/004981

by one or nore substituents selected fromGl) and X1
IS a nitrogen-containing heterocycloalkyl group
substituted by X2, which gﬁ up is attached to Q

t hrough a pitraogen atom.in [eactd o

EBGB0AY - EBRaT & Vit CurBr Bl Feese o B e ot

fﬁ)ﬁ)lul'arl inh@ihféﬁsé @ﬁre@&ftﬁ@‘i L %ﬂgﬂk}‘neaarﬁoﬁb@yﬁdn*@ifwér@didméuﬁmc
Q represents C2 hetero all eyl ene

hmitnrotydda&yﬂ] gtcerpo@a aefedtzanye. igCor ol Bruersdipitieg wha Z'
len , r
DLl P 4 R e

éé/!éctbdomn%l nma gulpst RE UREIs Tseledt aa efsrhbm:ﬂe,fomr dﬁmed
in the case of formation of a compound, of fornﬂl%g
wihder Fed@rtivepraivanens caiding| Ry he AEesenrg oke fanppund o ormula
.ggtrogen cont ai ni ng heterocycl oal kyl group as defi ned
ove, a C - alkyl group substituted by a Z1 group in
which Z1 is =0 and optionally substituted with one or
nor e substltutent§355Jected from Gl, d Rl, R2, RS,
R4, R, T and Y B éRasNHer ei nbefore d&fined under
reductive am nation conditions in the presence of a
compound of forrmula VI, R23(R24)NH VII wherein either
WRdreiR24thee pd)eR€ntepreSinty (al kaflkyl, optidratial supstgutedt Wititoad or

th one or nore s stituten ecLe
rg@mswétéruteﬁﬁt ST B0 Chrufi ¥}de§f‘fL ’&’S&H‘LaLPBHj? i 9T gprpon
A0 Rl 0y %gma 10 :dnSs Beteen 24d dnghBr> a8 Ehts R”Odas

repr esents erei nbefore defined; or (b) R23
IR2dinbetotetdedined tarqgpR AR T catnwhhlecmtnogely algretoawhishiibey are

B oKDy R] 1o on RECHEF ol ADEoPE e Rl growp as

%ngﬁég&ﬂét £EnbY sﬁ’ﬁstlluﬁéﬁ E% Qﬂ%a§%§ts‘ubﬁiﬁﬂént selkeet gebrh BMAnd

one or nore further optional substltutents
el entrmdefﬁurtheerpasnaﬁ]eauéﬁtﬁb@ﬁT@r gelatedd Mot Ginderhereinbefore

(?e%ﬁ gh tuln er con {tfonis( gv% known oh %(see s‘?kxﬂeld mqhé ﬂ‘tt he art;

(iv) for compounds of formula I in which Q represents optionally substituted Cy.g
alkenylene or Cy.¢ heteroalkenylene (in which a point of unsaturation is between
the carbon atoms that are o and P to the indole ring), reaction of a corresponding
compound of formula IV in which L! represents halo (e.g. iodo) with a compound

of formula VIIIA,
H,C=C(H)-Q*-X VIIA

or, depending upon the geometry of the double bond, reaction of a compound of

formula VI in which X* represents -CHO with either a compound of formula

VIIIB,

(EtO),P(0)CH-Q*-X" VIIIB
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(iv) for conpounds of fornmula I in which Q represents
optionally substituted C2-S al kenyl ene or C2-
waebwrogaiskenyl ene (in which a point of unsatur 2CTMB200/004981
bet ween the carbon atons that are a and b to the
indole ring), reaction of a correspondi ng conpound of
formula IV in which L1 repl"ésents hal o (e.g. io0do)
with a conpound of formula VIIITA HGCGCH-Q*X1 VIITA
or, dependi ng upon the geonetry of the double bond,
i8R0 O @ém%_c%%%@%fﬁm%f\/ﬂ@@ﬂm a VI in which X a
represents - with either a conpound of fornula
VIIIB, (EtOQ2P(OCH2-Qa-X1 VIIIBor the like, or a
conpound of forgu g M.l1:G-1 (Ph)3P=CH Qa VI1IC or
the |ike, V\heré%??ﬁ\ﬁ/ﬁé(gé%h case, Qa rep;\)e%gnts a
single bond, C]- alkylene or Cl-b heteroal kyl ene,
whi ch al kyl ene and hetero al kyl ene groups are.
wthd Idawhgreiny Bsedchsasd Qi UHeEHE TS PRats s £ IS l59R L Cre
sel ected fr r , Zl.ar all
}Wgerr%al%ﬁgeé*et)rg’m&g}ianggén%f gr%&e%ggr%g?aé\?yl?n?t e ga;me?ofgp%}? 1};
J.8agitbowitfond anmpeuntstpferfosatal fvnd 't mdéonpound 3of G

formula VIIIA_ in the presence of an_appropLi ate ..
&Détzg]l'l e as (1§€Fé¢b%%l’e|:ﬁ%f@lg(%, BPF §3(E.1131p1’6> n glﬁiptfag% Bg ablggcétlon of a
e. d. tr . £
il SRR L CEh g oD it o
éfb@fﬂ?)ﬁb)t@d:afélysf osurhl & RACIWIPPhs)ei tiveitable besepEumrdNePAc and/or
ornmula VIIIB, or VIII C, und @an ard_ Honer - tion of
e Wiach 2B 82aresy SR (8- PMEQ AP Or™ St Popeect
LETREH bY ?(%r}(riula( N Jvfgi leﬁﬁéfpa@'é!?ﬁ!l?o&{d borHua VIITB, WhivliC,

represents option y substituted, saturated C2-s .
@ldly |seneards dlomeat Wddoyarthe@inkpnener Etigr aregtiogy conditions,
het er oal kyl ene, saturated heterocycl oal kyl ene, C2-s
rﬁFH@éth‘SPﬂYéne, cycl oal kenyl ene, C2- hetero al kenyl ene or
het er ocycl oal kenyl ene, reduction (e.g. hydro genation)
of a
(v) for compounds of formula I in which Q represents optionally substituted,

saturated Capg alkylene, saturated cycloalkylene, saturated C,.g heteroalkylene,
saturated  heterocycloalkylene, Cp.s alkenylene, cycloalkenylene, Cosg
heteroalkenylene or heterocycloalkenylene, reduction (e.g. hydrogenation) of a
corresponding compound of formula I in which Q represents optionally substituted
C,.s alkenylene, cycloalkenylene, C,.g heteroalkenylene, heterocycloalkenylene,
Cy.g alkynylene, cycloalkynylene, Cy.¢ heteroalkynylene or heterocycloalkynylene
(as appropriate) under conditions that are known to those skilled in the art. For
example, in the case where an alkynyl group is converted to a alkenyl group, in

the presence of an appropriate poisoned catalyst (e.g. Lindlar’s catalyst);

(vi) for compounds of formula I in which D represents a single bond,
-C(0)-, -CRN(RY)-, Ca alkylene or -S(O)s-, reaction of a compound of formula

IX,
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correspondi ng conpound of formula | in which Q
represents optionally substituted C2-S al kenyl ene,

woyalegaticenyl ene, C2-8 het er oal kenyl ene, PCT/GB2005/004981

het erocycl oal kenyl ene, C -S al kynyl ene,

cycl oal kynyl ene, C2- heterg al kynyl ene or hetero cyclo
al kynyl ene (as appropriatej” under conditions that are
known to those skilled in @9 art. For exanple, in the
case where an aXgnyl gro %_IS converted to a al kenyl
group, in the pressntg appropri ate poi soned
catal yst (e.g. Li atrygt); (vi) foX compounds
of formula | in
-C(O-, -C(R7)(R8p-,7C2-4\al kyl ene or -S(0O) 2-,
reacti on of a conpound of Rbrnula I X wherein L3
represents L1 or L2 as herei nbefore defined, which
group is attached to one or nore of the carbon atons

of the,benzenoid rin f the.in -

e S OE TR THr 88 MO HOF LG FUSAED AL R e ©
henzengid.f hﬁgwbpﬁ-atd%as oR8he BdnRAcidRIng af ehalinddelyR™-R
present in that ring, and Q X1, Rl, R2, R3, R4, R5, 11'2
rap@stsavidcias chef teribist othsr BIEfIHEHLS %fh%b%lzéﬁ%‘d'&}gd LB >

formula X, E-D a-1L4 X wherei.n_ r esents + ngl
oAt R lresgy RS PR Lo UG ne. ot N a0 e b
‘?%%r £58R-befole (W, bdthiaokppumt of Rrifwhed L3 is L1),

and L1, L2, E R7 and R8 are as herei nbefore defined.
For exanpl e, when Da represents a single bond, -C(O -
or C2 al kyl ene, _ﬁa_eszreacti on may begperformed for
exanpl e under § [Tar conditions to those descri bed

her ei nbefore in respect of process step (if) above.

Further, when Da represents - - - -4

Wlliﬂyiheﬁée IQPIGSBQ(CQ)aZSI?lgFﬁ gg?éa&%g% 'r%}%%gg%z)(e E?%)r %gg% or
fi st . activat] X f lat | é 12 7
P oIS, WIERSORO, s e K 1

Sr pub doXhorepbdforcaaddfinedt etbrvdxemple3 wheprid'smapresehtglaosingle
form ng the

by: (I correspondi ng Gignard .reagent

oderCO0andr KSR PORSCRRB LY RO F e under
Lhe art k8nd 1o ST Nk h FRGREH T O r&spstt dBfloRess step (if)
above. Further, when D? represents -C(O)-, —C(R7)(R8)—, Cy4 alkylene or -S(O),-,

the reaction may be performed by first activating the compound of formula IX.

an

-

The skilled person will appreciate that compounds of formula IX may be activated
when L represents halo, by:
(D) forming the corresponding Grignard reagent under standard conditions
known to those skilled in the art (e.g. employing magnesium or a suitable
reagent such as a mixture of Cig alkyl-Mg-halide and ZnCl, or LiCl),
followed by reaction with a compound of formula X, optionally in the
presence of a catalyst (e.g. FeCls) under conditions known to those skilled
in the art; or
(1) forming the corresponding lithiated compound under halogen-lithium
exchange reaction conditions known to those skilled in the art (e.g.

employing n-Buli or #-Buli in the presence of a suitable solvent (e.g. a



10

25

30

reagent such as a m xture of Cl-6 al kyl -My-halide and
ZnCl 2 or Lid), followed by reaction with a conpound

wohodegrrmaba X, optionally in the presence of aPCatGH29ws1004981

(e.g. Fed ) under conditions known to those skilled
in the art; or (Il1) formng_ the correspondi ng
l'ithiated conpound under haf o gen-|ithium exchange

reacti on conditions kno ose i1 LBt
(e. g POSHBPVF ﬁ@l"f‘?‘%—% ?Wgsﬁ) ﬁf’wiecrl]%§ #ea"gg%é”gt 5 c%’eoo Ogmd
sui t aplens@ xent (e.g. apolar aprotic solvent such as

THF)). followed by reaction with a conpound of fornul a

The sithled pkisph sxdl] plsp sopregigicl thgng%rr@g}gﬁ’s%m af e ((ragnapg peagent

esi um e Qi gnar et Rl :
R PR af by 0Fee e B Sa e 108 AL PR e =
BtRbtalldi®on Peabfidn$MBt B Ipatfbaned)pdat bampiayto benc (e.g. using
performed), for exanple to zinc (e.g., US| q Znd 220 atd
A8, ant] sheraigipraned a8 5§ SHrmsd rﬁ@yﬁt@ﬁ&’? whe E?gj adtagpgvii @
reacti on-wth,a . hd b@NSor
e BT B S TRE IR R P &, B I s
&hesR sdes ¢ inbedddserigidiefinedorein raspge of potepr(@t elsaye;

(if) above; (vii) for compounds of formula | in which
D represents -S-, -O or C2-4 al kynylene in which the

triple i . ED fefactors - 0f0 -2y qopakitlene
o5 ﬁgs%%?%&%gg&ﬁgﬁﬁﬁb@?& R e i R
hepnes@etsple basd bexgcatiah &, ecadtibi nba cgrhppunsxelnprrgula IX as

-B(OH) 2) with a c ound of fornula Xl ,. E-Db- |
Tygreartsifore DB tneAr Bs ¥ ?Cg ﬂs-r?pr?'ﬁn%o r?:bl &- ﬁergﬁﬁggfﬁ;} ;A %ﬁeéd i(for

' Bheh Al &9%%@ agirap@xito E and E is as
%@éh%&?%&g‘ﬁ{e}% ne .ugugh rreacti ons may be perforned
under simlar conditions to those descri bed

her ei nbefore i gspect of process ep (ii) above,
for exanple inrh'beﬁgr esence of a suﬁ abl e cat al yst

system such as Cu(OAc)2, a suitable base, such as
triethylamne or pyridine, and an appropriate o,rIgani C .
witdrsierd® requesenas-SEMO-opr G Hllgmyleretiateich the triple bond is

adjacent to E and E is as hereinbefore defined. Such reactions may be performed
under similar conditions to those described hereinbefore in respect of process step
(i) above, for example in the presence of a suitable catalyst system, such as
Cu(OAc),, a suitable base, such as triethylamine or pyridine, and an appropriate

organic solvent, such as DMF or dichloromethane;

(viii) for compounds of formula I in which D represents -S(0)- or -S(O)-,
oxidation of a corresponding compound of formula I in which D represents -S-

under appropriate oxidation conditions, which will be known to those skilled in

the art;

(ix) for compounds of formula I in which D represents -O- or -S-, reaction of a

compound of formula XII,
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woantegsmendi ng conpound of fornula I

(viii) for conmpounds of forrmula | in which D
represents -S(O - or -S(0O 2-, oxidation of a

represents -Sunder appropriate oxidation conditions,
which will be known to those skilled in the art; (iXx)
for conpounds of fornula I %n which D represents -O
or -S-, reaction of a corrp@gyd of formula Xl I,wherein
t he -Dc H groupgegzattache o one or nore of the
carbon atonms of the«Bgnzefoid ring of the indole, Dc
represents -O or @@' ™, Rl, R-RXHIT and Y
are as herei nbeforC : , Wth a conpound of
formula Xl I1, EHAD XIYI grein L2 is as hereinbefore
defined (for exanple -B(OHR!', chloro, brono or iodo)
and E is as herei nbefore defined, under conditions
such as those descri bed hereinbefore in respect of
0Ces; ep LiBthfof the
er\?ﬁ il?l f‘? 690\1?1%2?\@%%& )é? g;a%t?g or e%gg%i %ggg&gr ovi %{;d
ga@gnm%ov Jrefeeseils DO(XEERMBa, -O-Se0)-SR9end - ©( K ( R,

RhkEi o ey ey R B MR 001 B

ROy, R9z, R1Ch, R101 and R1Oz are other than H,
reaction of a corrpound of formula XV, wherein V
represents an appropriate al kaXillnetal group (e.g.
sodi um potassiumor, especially, lithium, a
-My-halide, a zinc-based group or a suitable |eaving

h e PB@@G! elioro, bromo or
RS S ol T i T e
wide) asl Py ed hirefrbe forel déﬁmédundmr tchnditiowngyshreg these described
formul a XV, Lb-T-Ya XV wher a represents Y provided
herginbeffiern FePag A PaHESs St @;@?? Ya , -S(O) 3R9e,
-P(O (OR9f)2, -P(O(OR 9g) N(RLOh) R9h, -P(O (N(R
10i )R9I )2, -B(OR 9y)2 or -S(Q 2N(R102) R9z, R9a, R9e
R9ifor RAypouRd9 of fRIOHa I n which T and Y are as hereinbefore deﬁned

provided that when Y represents -C(0)OR?, -S(0):R%, -P(O)(OR),,
_P(O)(OR'EN(R MR, -P(O)NR'™R™),, -B(OR™), or -S(0)NR!™R*™, R”,
R*t0 R” R™, RZ R'™, R and R1% are other than H, reaction of a compound of

formula XTIV,

R2 Q-X1
R3
N s XIV
R N
\
RS R

wherein L° represents an appropriate alkali metal group (e.g. sodium, potassium
or, especially, lithium), a -Mg-halide, a zinc-based group or a suitable leaving
group such as halo or -B(OH),, or a protected derivative thereof, and Q, X!, R,

R% R® R* and R® are as hereinbefore defined, with a compound of formula XV,

i n whi ch BPCT/GB2005/004981
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5R10i and R1Oz are other than H, L6 represents a
sui tabl e | eaving group known to those skilled in the

wanbie/swsh as hal o (especially chloro or bronmoPCT/GE2005/004981

exanpl e when Ya represents -C(0)OR 9a or -S(O 3R9e, or
Cl1- 3 al koxy, for exanple when Ya represents -B(OR

9y)2. and T is as herei nbefbre defined. The reaction
may be perforned simlar react conditions to

t hose descri bed f[rerqg%before in respg‘g{] of process

(vi) above, followed by (if necessary) deprot ect| on
under standard conditions. The skilled person é %
wppreacY atcprestris Yo @rm@@nddbafowh%?’rfﬂprése%wq(@>QB1 ch (9)3R

nts 9g 1al.$se co 9if
.'Pﬁ@ @{gl)? ‘ed %@9@ %\I@} II§so afgﬁ@g@?ﬁ t)ﬁat a *
(WemRHeR el ot RS @, REARINR Grand B ane bthebehan H LS
mut ual |y corrpatlblelna5|mlar r.to the L L1
roupYs deeittloleavine e BT o bt DD ey %WC? as halo

bove f (0] 7a | c R9a
FRRYB b ERTPE oS BL Leat Si R o
m@m{é‘p be SR kikoky, ﬂoeamtmpm vdfenaYa(mpmsnmm Bﬁ)Rf a.z randarl is as
XI'V as hereinbefore defined i

% q? n%gr o e@?g tion

berrplﬁb@forﬁf( figfingd. allRe|TFacHRR dnay fo6r P% g GRS T5RE

g efdltg)%g ‘thogeS g&lb@% Se?fﬁresﬁl?Qes(péat @p%Y&)ess @41y (ddoke,
CI% car OXI de, followe

adiodied |bgfa(t1ﬁ ﬁdftemdﬁr d@tcamimmdurrd@n dianiad 330hdn®1ms td her@sléed

skllledlntheart for exa n nce
s RpRIPI b £ S Py LY D SR EorSpresents
Qre aléo%&“@oﬁﬁds off i@ﬁﬁlﬁ§ ¢ ntﬁhe A $le 980D Ml 2 BO Apreciate

repr ) OR9a, reaction of a correspondi ng
ﬂﬂmdumi bf (bemihey Yot ireprodent heavig groapsiuvilhbee mutually

G e PO PR (o L ot 1 e St IBehgrebRHEle i
ﬁrolgggsgteg) PabohE.ono or iodo) group) with CO (or a
eagent thHat is a suitable source of CO (e.g. M(CO 6

(xi) for compounds of formula I in which T represents a single bond, Y represents
-C(0)OR* and R represents H, reaction of a compound of formula XIV as
hereinbefore defined in which L° represents either:

(I) an alkali metal (for example, such as one defined in respect of process

step (x) above); or

(IT) -Mg-halide,
with carbon dioxide, followed by acidification under standard conditions known to

those skilled in the art, for example, in the presence of aqueous hydrochloric acid;

. (i) for compounds of formula I in which T represents a single bond and Y

represents -C(O)OR?, reaction of a corresponding compound of formula XIV in
which L’ is a suitable leaving group known to those skilled in the art (such as a
sulfonate group (e.g. a triflate) or, preferably, a halo (e.g. bromo or iodo) group)
with CO (or a reagent that is a suitable source of CO (e.g. Mo(CO)s or
Co2(CO)g)), in the presence of a compound of formula XVA,
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Co2(COQ)), in the presence of a conmpound of formula
A, RO OH XVA wherein R9a is as herei nbefore defined,

wanwean7amppr opri ate catal yst system (e.g. a pabPCadiB2ms/004981

catal yst such as one descri bed herei nbefore in respect
of process step (ii)) under conditions known to those
skilled in the art; (xiii)3for conmpounds of fornula I
inwhich T represents a single bond, Y represents
-B(OR 9y)2 and ROy represents H, reaction of a
conpound of formul go¥kV as herei nRgfore defined with
boronic acid or a protected derivative thereof (e.g.
bis(pinacolato)diboron or triethyl borate), followed

(. f_onece p n under .
\g ein & o}ssassk(ei %efp c{e C%x agprc%pg?l{reaﬁ%gﬁ#}sq sxst V\H (e a
PRILEPRESRAYS Ackhl gh@ d&@ﬁge@a@kem%m @s BRpect qs(@caaseenep
Heaction of a compound of formula XlIV as herei nbefore

(@findecconiditions ka)wi by theseofrilledrip&mds i n whi ch R9e
represents H, either SG3 (or a suitable source of SO3
such as a S@B*pyridine or S8 Et 3N conplex) or with

|éo@x\4}ﬁ>@n@§/ otf fi@ﬁhﬂﬁnlt iwivwikich VF abpreseasueckingienbolel, Y
an then hydr ol ys Al ternati vel a_.conpound , of

ﬂepllemmtsa -BOR Faman@ S"’F seRessas ol Feass agtigs Bi écftOé%Pogleqiquofgrmula
%f\ pe%r_@% \tN kR %0 g Q&thﬂtd tecBd GerRRRPO UG or

e f eac ed W l'orosulfonic acid

(@%‘ %l%m%%tof)@lbbl@‘ﬁﬁdr bytethyHrioiryis), s folloBldf by  &ifichecessary)
onpounds in which R9e is other than H chlorosul fonic

@@mﬂeqﬁ@nlu@@@cﬁtwaﬁde@@@ﬁ%ﬁsaw th a conpound of fornula
XX as defined hereinafter in which R9za represents

R9e, all under standard conditions; (xv) for conpounds
&hv) ffoF Rb@otindsnofrdireblaTl irephédheit ISPES@ItEn gl Sengie rpnd redd Yy

spotor §EOPbadiAg Botpb areniond of fmild Ky S Ao
defined with:
(A) for such compounds in which R’ represents H, either SO; (or a
suitable source of SO; such as a SO;*pyridine or SO3*EtsN complex) or
with SO, followed by treatment with N-chlorosuccinimide and then
hydrolysis. Alternatively, a compound of formula XIV may be reacted
with a protected sulfide, followed by deprotection and oxidation, or a
compound of formula XIV may be reacted with chlorosulfonic acid
(C1S(0),0H) followed by hydrolysis;
(B) for such compounds in which R’ is other than H, chlorosulfonic acid
followed by reaction with a compound of formula XX as defined
hereinafter in which R°* represents R’

all under standard conditions;

(xv) for compounds of formula I in which T represents a single bond and Y

represents
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formula | in which T represents a C al kyl ene group
substituted at the carbon atomthat is attached to the

woOonawle7366 ng system by Z1, in which Z1 represeRCS/GB2005/004981

and Y represents -C(O OR9a 5 in which R9a represents
G -6 alkyl with hydroxy |lam ne or an acid addition
salt thereof, for exanple 'h the presence of base
(e.g. NaOH), e.g. under sjpmlar reaction conditions to
those described in inter aliNM J. Med. Chem, 43, 4930
(2000); (xvi) for conpouRds|lof formula | in which T

represents a single bond yggepresents i n which ROk
and ROr represents hydrogen, reaction of a
correspondi ng conpound of formula I in which T

represents a Cl al kyl ene group substituted with GL, in

iRiI6hn RP FSRIes@NkRirodsk: rhactid® of Alcoreppesmgt somB@iAof
2, A2 représents a single bond and Rl12a r;gr sen%s H
fomuhla] mephiels Ererresanty) OrRalllens graiRiSEPSTRYS ‘fetg? EYERE gom

t hyl hvyl ., i a it i
i bt lfarbf ol AR FRic By 2 M MDY OHceAT 25 o8
réﬁrgg%ﬁfé&@(@)‘ow’a,sﬁt ‘évaicgl.RS‘Na@rht (semrs @y dttllﬁyﬂewlith by@oaylawehs pr
an an a ropriate solven e.g. ne an r ,
o aSiSaet T BISgl hegog, 1B ARABRDIS T ATE BFOFRetatt TiE Bt AT Db g2

t th o i o " . 1 v 1
et S5 A e S byt g

aespEcbos®! y; (xvii) for conpounds of formula | in
ich T represents a single bond and Y representsin

whi ch ROm and R9p represents hydrogen reaction of a

(}r(f\gé &> B .ug@s B?grfpgﬁtgg nlgi% i) @eﬂreie‘ﬂts\’\@isﬁ leTbond and Y

resen sin Y represents -B( 9y)2 and
rEf¢senepresents H with a conpound of fornula XV in
which T represents a single bond, Ya represents
respectively, in which ROm and R9p represent hydrogen,

and L6 preferably represents e.g. a group, such
as Br, or | respe iv@ly, oL, a p ctéll derivative
N )
RO

R%0

in which R’ and R’ represents hydrogen, reaction of a corresponding compound
of formula I in which T represents a C; alkylene group substituted with G', in
which G' represents -ALR™ Al represents -C(0)A?, A? represents a single bond
and R represents H, and Y represents -C(O)OR, in which R represents
methyl, or ethyl, respectively, with hydroxylamine or an acid addition salt thereof,
for example in the presence of base (e.g. NaOH, or aniline, respectively) and an
appropriate solvent (e.g. methanol, or water, respectively), e.g. under similar
reéction conditions to those described in J. Med. Chem., 44, 1051 (2001), or inter
alia J. Am. Chem. Soc., 58, 1152 (1936), respectively;

(xvii) for compounds of formula I in which T represents a single bond and Y

represents
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(e.g. at the OH group with, for exanple, a benzyl
group) of either conpound, for exanple under reaction

woandioriwsns sinmlar to those descri bed herei nbe€CoGB2005/004981

process (ii) above and/or in Heterocycles, 36, 1803
(1993), or in Bioorg. Med. Chem, 11, 1883 (2003),
respectively, followed by (%f necessary) deprotection
under standard conditiogs; (xviii) for conpounds of
formula | in whch T ®Bpresents a sin bond and Y
represents in whi n represent rogen, reaction
of a conpound of/forxul a X\, wherein
R3, R4 and R are\as MHereinbefore defi
et hoxycar bonyl is nate in the pr&ence of a
sui tabl e solvent (e.g. dichloronethane), followed by
refluxing in the presence of Triton B and an al coholic
met hanol ), for exanpl e under sim

solvent (e.q. d

sdit B coaridl rqun&s&xy@mg% rEF ioBad Ry g Dpoun
9w O, Il R

L R ks e R, E S O Bcencs

répresdtsah wits: croﬁ@j’oeﬁ@ nf ﬁ)ﬂmyldr)ﬁ‘@ emwhichal répogset agingle bond,

correspondi ng conpound of fornula I in which T

¥ dpPEs®it s a single bond and Y represents -C(O) OR 9a,

in which ROa represents Hwith e.g. trinethylsilyl

chloride (or the like), followed by reaction of the

resul tant interppdi atgrW th N4AS for exanpl e under

simlar reaction\conditions to those ribed in

Het er ocycl es, 7 (1983); (x bnpounds of

formula | in epreé@hts a S|ngue“%ond and Y

represents -/1 whi ch ROt &desents hydrogen

reacti on of a conpound of fornmula wherein Q X1,

Rl, R2, R3, R4 and R are as hereinbefore defined wth

a base (e.g. NaH) and CS2 in the presence of a

St @R e BOkMeH RO®. gnd (T rrepieedrof byd@dgen, and LS preferably

represents e.g. a halo group, such as Br, or L, respectively, or a protected derivative

(e.g. at the OH group with, for example, a benzyl group) of either compound, for
example under reaction conditions similar to those described hereinbefore m
process (ii) above and/or in Heterocycles, 36, 1803 (1993), or in Bioorg. Med.
Chem., 11, 1883 (2003), respectively, followed by (if necessary) deprotection

under standard conditions;

(xviii) for compounds of formula I in which T represents a single bond and Y

represents

in which R’® represents hydrogen, reaction of a compound of formula XVI,
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woizomloryzeheat i ng t he resul tant

oxi dation of the resultant internediate in the
presence of, for exanple, hydrogen peroxide, and

presence of a strong acid, such as HO, for exanple
under simlar reaction conditions to those described
ininter alia Bioorg. Med. 3hem Lett, 2, 809 (1992);
(xxi) for conpounds of formula I in which T represents
a single bond andR¥ repfeXents in which ROu represents
hydrogen, repation of g corresponding conpound of
formula I in
represents -C(CO
preferably, an actFvared (e @k{a0|d hal i de) derivative
thereof with 1,1,3, 2-tekraet hoxyethene, for exanple in
t he presence of bﬁée (e.R). triethylanine), followed by
acid (e.g. aqueous HC )5 e.g. under sinmlar reaction
conditions to those described inJ Am  Chem Soc, 100,
8026. (1978); LxXXin2) 3or Ol 0 [
“\Lgerr%%r éSegt’sﬁa 3 hgl e dda?f rieS frhg%gﬂ)t f’s:bré &év%.ﬁ §htn
dRWxyastodzd 0 1socbfﬁ]1€h©¢)eﬁﬂemta| )brersaﬁlfeeSc&hta hyudtelblg e rsolvent (e g.
reaction of a conpound of forpula XVI as herelnbefore

dietlpioagthanen fsﬂqwed Pt Feebyag cino gt Biseence nf itkwe B pot an
a%%%'rgge ??Ig tt( até] gl l%?&?f %01% H%Eeanoq%f gm%lﬁﬁgacﬁ%g ngﬂiluon to

th@segiescamja&(iw$ MG Thee, 89, AhdEIS82si mi | ar reaction
conditions to those described in J O g. Chem, 68,

9233 (2003); (xxiii) for conmpounds of fornmula I in

8D o TopBRLBS N Brduinal enhand :ehdschd GREAIEHoRa dhd Y

represents hydrogen, reaction
reppatnd of formula XVIII, XVIII wherein Q, Xl, R1,
R2, R3, R4 and R5 are as hereinbefore defined with NaN

under standard conditions; (xxiv) for conmpounds of
formula | in which T represeplg optionally substituted
2
|
—N

R®0

in which R* represents hydrogen, reaction of a corresponding compound of
formula I in which T represents a single bond and Y represents -C(O)OR™, in
which R* represents H with e.g. trimethylsilyl chloride (or the like), followed by
reaction of the resultant intermediate with N4S4, for example under similar

reaction conditions to those described in Heterocycles, 20, 2047 (1983);

(xx) for compounds of formula I in which T represents a single bond and Y

represerts

S
7 3
—N

rR¥0

i nt er nedi at e i NPCNAB2005/004981
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C -S al kenyl ene or C2-s heteroal kylene (in which a
poi nt of unsaturation is between the carbon atons that

waneosa7asd b to the indole- ring), reaction of PAT/GB2005/004981

compound of forrmula XI X, wherein Q X1, Rl, R2, R3, R4
and R are as hereinbefore defined with a conpound of
formula XI XA, (Ph)3P=CHT #¥ XI XA or the like (e.qg.
t he correspondi ng Honmer- WAadswort h- Emmons reagent),
wherein Ta represents a single bond or optionally
5 WS }ﬁu}egpes%f Byalolyl eneron o LRchnbaleealdyhensand Y
I's as herein eFo?e defined, for exanpl e under standard
Wttig reaction conditions, e.g. in the presence of a
sui tabl e organic solvent (e.g. DWF); (xxv) for
conpounds of forndfa I @X'hich T represents
optional ly substituted/ saturated C2-8 al kyl ene,
saturated cycl gal k . saturated C2- Retjer oal kyl ene,
saturated heterjo cygd ylhene, C - al kenyl ene,
cycl oal kenyl pmne,~£Z- 8" et er @M kenyl ene or
het er ocycl oal kenyl ene, \r educt i on (e.g. hydro genation)
of a correspondi N’ conpBlind of formula | in which T
represents optionally substituted C2-S al kenyl ene,
cycl oal kenyl ene, C2-8 het eroal kenyl ene,
cycl paldeenyl - :

T e e S STy s s defhned with a base (e
M enec V1S, oal kiynyrennce( af aappitabpr isatvedt ngderetrahydrofuran),
conditions that are kngwn to . those skill.ed in tlh%g(t;
sdatiey of Bie TEHHESH IF TSI FTISCRGF Y@ f3gmple. hydrogen

. 05 = : AR I
R T e Bl R e e o rone
dojddrsotly sissHOM, dorc eraraplp ondien gpimdap oeastionf conditipms atol thase

which Ra, Re, RO 0 as appr j ) do not ‘
@é%fﬁé%@rﬁmﬁ,ah@r?w?"é’rﬁ%ggrﬁﬁ@&hjﬁoﬁa g@;@f’@h in which Y
represents -P(O(OR 9f)2 or -S(O 3R9 in which ROf and
R9e represent H, a correspondi ng conpound of fornula |
(ikxi) ibri cmpomdp odsferitnga di inh@hlchp‘i? CreRaty) NeRglobpmdignd Y
PE% N(R 10i )R9I )2 or -S(0O 2N(R10z) ROz (as

e riate), all under standard conditions;
@)
0O
ORQU

in which R* represents hydrogen, reaction of a corresponding compound of
formula I in which T represents C; alkylene, Y represents
-C(O)OR® and R* represents H or, preferably, an acti\.fated (e.g. acid halide)
derivative thereof with 1,1,2,2-tetracthoxyethene, for example in the presence of
base (e.g. triethylamine), followed by acid (e.g. aqueous HCI), e.g. under similar

reaction conditions to those described in J. Am. Chem. Soc., 100, 8026 (1978);
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(xxvii) for conpounds of formula I in whichY
represents -C(O OR 9a, -S(O 3R%e, -P(O (0RO 2,
WORIB)0( TR 9g) N(R 10h ) ROh or -B(OR 9y)2 and ROBCTRB2005/004981
ROf, R9g and ROy (i.e. those RO groups attached to an
oxygen aton) do not represent H (A) esterification of
a correspondl ng conpound offifornula | in which R9a,

R9e, and ROy represe

(EKAh&r é@fﬂé’PWF@Sc%f fospiugs L &n g q)eEpl&HEﬁS?rés ecWpgabgngand Y
Jegfeg'éﬁ la I in which R9a, R9e, ROf, R9g and ROy do not

present H (and do not represent t he sane val ue of

the corresponding R9a, RO9e, R, R9g and ROy group in

t he compound of fornmula I to.be prepared), under
standard conditions in.the esence of the appropriate

al cohol of fornmula XXO XX in which R9za
represents R9a, R9e, ROf, or ROy provided that it
does not represent H, (xx&iii)oR8f compounds of

formula | in which T repyesents a Cl al kyl ene group
substituted with GL, in icch Gl represents -A R123,
Al represents -C(O A2-, represents a single bond
and RJ2a represents H and Y represents -C(OOR 9a, in
which R9a is other than H, reaction of a correspondi ng

16 OMMEHRY 0 H'Orimuémnlertly refriesdnt hhéro@en, abdoyioa g agrrcﬂmnbund
that T represents i s unsubstituted vc\fgth a C

c(fefcgmulét Iy as derrinbefarn dekiBedrasnbé: ﬁe%%ﬁiy?]&g}lfém 1.2
| r

e o samle adgiogis e
(le%t methlﬁol) 2608we2093kid (exex iag)edus HCHpoundsr efmifapreadtian

in which Q and_X1 are_as hereipbef g flned
C@ﬁéﬂ/lp@ﬁet@ th‘l’?&tde?/%gﬁd s/ drexe et 6gp%r)g Bt
represents -C(OOR 9a, -C(ONR 1ob )R9b
-C(O N(H) C(=NR 9c¢) N(R 10d) Rad, -S(O)3R9 , -P(O(OR
(@2 for compounds of formula I in which T represents a single bond and Y

represents

in which R’* represents hydrogen, reaction of a compound of formula XVIII,

R? Q-X1
R3
N—cn XVl
R4 N
\
RE R

wherein Q, X!, RL R R>, R* and R’ are as hereinbefore defined with NaN; under

standard conditions;
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wanpacorsss t han H,

-P(O (OR9g) N(R 10h) ROh, -P(O (N(R 10l)R9l) 2 or
-B(OR9y) 2, R9a to R9', R9y, R1Ob, R1Qd, R1Ch and R10

XXI, wherein L5, T, VY, Rl, R2, R3, R4 and R are as
her ei nbefore defined, wth a conmpound of formula XXII,
L6-Q | b -A XXII wherein ¥ b represents X1,
provi ded that when X1 or X2 (as appropriate)
represents -C(OOR 9a, -C(O NR 1ob) R9b,

G DK &btk s A ftiRu1d Qcih ROEch -15¢ &E’&s,o PO ( SMstituted

-P(O (OR Qg)N(R 10h)R9h -P(O (N(R OI)R9> i)2 or

CB( ORIy, 0riDa tetermakylerRayn WIS, PRIGY unREGH g RIgeen

il 2P B ioa oS BB 2R RS ! EEhRRwna of

fagher, >syi | ar reaction conditions to those descri bed
her ei nbefore in respect of process (ii) above,
followed by (if necessary) deprotection under standard
condi ti ons; (xxx)ﬁgpr cgg§9unds of formula I in which
Qrepresents a single b X1 represents -C(O OR 9a
and R9a repr &g eacti pn of a conpound of
formula XXl in 5\y epyesents ei thexiX (1) an
al kali metal (f npl’e aS defined in respect of
process step K4%) or(P1) -My-halide, with
car bon di oxi de follomed\by acidi fication under
standard conditi ofS knodR to those skilled in the art,
for exanple, in the presence of aqueous hydrochloric
acid; (xxxi) for conpounds of formula | in which Q
%ﬁ&éﬁ s ra, #1, 1G] R* RENE 20ds KreI®BIoRS&HNSd VR EFnfduind
%I% R10b) RO\ reaction of a correspondi ng
A.formula XXI in which L is a suitable
IeaV|ng group known to those skilled in the art (such
as a sulfonate group (e.g. atriflate) or, preferably,
a halo (e.g. @npweCerTi-gdo) group) w tXrs@O (or a
reagent that i1s a suitable source of CO (e.g.

or the like (e.g. the corresponding Homer-Wadsworth-Emmons reagent), wherein
T? represents a single bond or optionally substituted Ci¢ alkylene or Cig
heteoalkylene and Y is as hereinbefore defined, for example under standard Wittig

reaction conditions, e.g. in the presence of a suitable organic solvent (e.g. DMF);

(xxv) for compounds of formula I in which T represents optionally substituted,
saturated C,.g alkylene, saturated cycloalkylene, saturated C,.s heteroalkylene,
saturated  heterocycloalkylene, C,3 alkenylene, cycloalkenylene, Cyg
heteroalkenylene or heterocycloalkenylene, reduction (e.g. hydrogenation) of a
corresponding compound of formula I in which T represents optionally substituted
Cag alkenylene, cycloalkenylene, Cog heteroalkenylene, heterocycloalkenylene,
C,.5 alkynylene, cycloalkynylene, Cy.5 heteroalkynylene or heterocycloalkynylene

(as appropriate) under conditions that are known to those skilled in the art;

reacti on of a conpound of fBCmMEBR005/004981
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Mo(CO) 6 or Co2(COg), in the presence of a conmpound
correspondi ng to a conpound of fornula XVA as

waeowioitssb or e defined or a conpound of fornmul aPEKIGB20@04981

defined hereinafter (as appropriate) and an

appropriate catal yst system (e.g. a palladium catal yst

such as one described herei‘dbefore in respect of
ocess step (ij)) under conditions known to those

r ~ a
ORI | Ba CATPAERdET of (3IE )] iBr WPepOUNERTGETE of PR
i peCho esen 98] (=Y TR o &

IR O RS SR 9L PRGOS kOB RO
Inangimindf otortaspondiag X0thp@amdhéfeimbef mrehideRi*hed®, W't or R™

oronic.acid or a protected derivatiye ereof _(e.g.
& EPPPIEED) & By TBGH 19roh f3icRAAC By S "y 1 fpiflien v
%Ez?ﬁéﬁ?i '—PG(?)(@R”}%' }S?t-smﬁ@fnhﬁ &yBich R PalljagPu %;%f@ée%{ Y8l a

as one desCribed herei nbefore in respect o '
prosgesdingt epnfpopndndér foondd t {oms kdficobn Yo mepussents  either

kR B aer b IS At BREE DR poregrete
A0HAUNRASIALS cJritdsa | in which Qrepresents a single
bond and X1 represents -S(O 3RO , reaction of a

conmpound of f.ormula XXI as herei nbefore defined wth:

SrVindPT eBRpaR TR RS LB E ey o erRR L BRI IS onR,
BB ox,dime) @R SEEFELFN" oo nR{@RY),Qhd Wt IR SR ToR PrasmadR ™Y

by treatment with N-clilorosuecninmde and then
(- dhesk s i o unglattaghed dp as payagarEPreloddhat Feesent H:

Al ternati.vely,. for - %
Feactad b ntaioR o RaRRET ofioe o FTlkuliRt PR which R*,
by de Y tRet W omBRY reprbsdat Hos: or a conpound of fornul a
XXI may be reacted with chlorosul fonic acid i )
(O S(B) trengyesteificativpio by coiagpondjag sompoppd pgforgiyds! in which
conNpeundSe iy whi [ t i '
2ot 0 o Sved y&@e%ﬁoélﬁ)t%&) E%@@n%?&n’%’%&?%ﬁ%h?g%e
XX asalef ophelk horreipohéhgr R RGhiRéh R®zadr BJY esemt sn the
R9e, all undeir st n(ilard condiéi ons;

compound of formula I to be prepared),

under standard conditions in the presence of the appropriate alcohol of formula

XX,
R°#20H XX

in which R°® represents R, R%, R”, R or R¥ provided that it does not represent

H;

(xxviii) for compounds of formula I in which T represents a C; alkylene group
substituted with G, in which G' represents -A'-R'*, A! represents -C(0)A?-, A?
represents a single bond and R'* represents H, and Y represents -C(O)OR®, in
which R is other than H, reaction of a CorrespondingAcompound of formula I in
which the C; alkylene group that T represents is unsubstituted, with a C;¢ alkyl

(e.g. ethyl) formate in the presence of a suitable base (e.g. sodium ethoxide), for
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(xxxiv) for conpounds of fornmula I in which X1 or X2
(as appropriate) represents -C(O OR93, -S(O 3R9 ,

WOR(WGIBT ) 2 or -B(ORIy)2, in which R9a, ROe, PRVIGB20IH/004981

ROy represent H, hydrolysis of a correspondi ng
conpound of forrmula | in whi ch R9a, R9e, RO9f or R9y
(as appropri ate) do not reptesent H, or, for corrpounds

of f in which X1 r a 0

gﬁsréwl welaycerdigansole | @iﬁcﬁfe@%%ﬁ)tg%?ﬁ viiehChgs Lt
?31675@fndogpresent H, a correspondi ng conpound of
ormula 1 i'n which X1 or X2 (as appropriate)

represents -C(O N(H) S(O2R1L 1 P(O)(CR9g)N(R10h)R9h or

Grn ?'ér%?aa%{{r?%ﬁqin&?i@ W BT SRt

bﬂavi&@a ClhaX1 v@renx’é;l(atﬁ rla Iezmrtgp SRk —C(O)OR%,
CR% 9b O 3R9 ; ) CBg ) 9f
ﬂi@)lr@n R, B( GFOW@I)@ RR ( ,ancP(@()DR 2

ot IR ?K@W“?ﬁ‘“e?ai R R o B Ro
RUMPO g af O fapy Sbrathin HNreabtic o RO niR8end RformRBgXENd

ROy represent H, or (B) trans-esterification of a
correspondi ng conpound of forrmula I in which R9a, R9a,
ROf, R9s and R9y dg not represent H (and do not
represent t he sane' val ue of the correspondi ng ROa ROe,
ROf, R9g andRRQy gxoup { n the conmpound of forrmula I to
be prepared) uta ar.p(’fonditi ons X the
presence of the ap)r ate al cohol of formula XX as
her ei nbef or e Rtef INyed (\%xxvr) for conpounds of fornula
I in which Qrepre ent s a C al kyl ene group
substituted wth , i n fhi ch GL represents -A -Rl2a,
Al represents -C(O A2-, A2 represents a single bond
and Rl2a represents H, and X1 represents-C(OOR 9a, in
Whirgh FRari ¢ athe? khap* Bhd €aglel @Nh@binBe®RS UESRANAIRG a
conpound of fornula I’ in which the G allcylene group
tomgou®t epfemplat¥X[ls unsubstituted, with a C - al kyl
(e.g. ethyl) formate in the presence of a suitable
base (e.g. sodium

L5-Q-x' XXII

wherein X'° represents X!, provided that when X' or X* (as appropriate)
represents  -C(O)OR”,  -C(ONR'™R®,  -C(ON(H)C(=NR™)N(R'HRY,
-S(0)3R%, -P(O)(ORY,, -P(O)ORPENER' MR, -P(O)NR'HR), or -B(OR™),,
R%to R% R¥, RI%® R R gpg R are other than H, or a protected derivative
thereof, and Q and L% is as hereinbefore defined, for example under similar
reaction conditions to those described hereinbefore m respect of process (i)

above, followed by (if necessary) deprotection under standard conditions;

(xxx) for compounds of formula I in which Q represents a single bond, X'
represents -C(O)OR’ and R™ represents H, reaction of a compound of formula
XXi in which L’ represents either:

(I) an alkali metal (for example as defined in respect of process step (x)

above); or
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et hoxi de), for exanple under simlar conditions to
those described in Bioorg. Med. Chem Lett, 13, 2709

wWO020B3)y7366 xxxvii) for conmpounds of fornula | i RCWMEB205/004981

X1 or X2 (as appropriate) represents -C(O N(R 10b) R9b,
-C(O N(H) C(=NR 9c) N(R10d) R9d, -C(O N(H) CN or
-C(ONHS(O 2R11 reacti oribof a correspondi ng
corrpound of faormula I in which X1 or X2 represents
C(O)@j@)lé(I solalife.a conmpound of forrmula XXII1, R25(R26) NH

with éérbcyw&()?idg ﬁ@c@bﬁggdffﬁ%&?%ﬁel stafddri %Oﬂ‘&ﬁ@ns‘:ﬁno@m to
conpound o ormu I'n which or X2 (as

thqp rskibled an (e are foresempls; in(thy pre@iOr Nf RIG0)ROpdrofdbriaamd;
RIOb : (2) -C(O N(H) C(=NR9c)N(R 10d) Rod - C(=NR9c) N( R
10d)R9d and H (3) -C(ON(HCN, -CN and H or (4)
<>\%1%}'( &Drx?o@ﬁ&@- fo%xé(aq 2RI blcra0deptet@sPE Gligke bynd andx!

a&l 1 are as hereinbefore
rdwﬁsmtsdﬁﬁ@d@R “SirafANRE SIRIT rieastion OFf@rCOéIXiaImﬂd@lg gcmepound

oggaCt | omﬁﬁuﬁg Ei fésgaggﬁ%btenlga\be ro%%elm%gvnoc tRose skilled in
hé o & eichan ¥ lsdifb Midlasep @e N 1Mok e | jpbablg artees (4. dgomo

di met hyl am nopr opyl ) - 3- et hyl car bodi i m de (or
dnwdd@cﬁltomlp]? odtht RE) ot 3 redegnivthad is e syibla ggurce of CO (e.g.

Iﬁ%{mf’ rcfrag&‘(co)?)l’ 6‘)1(y b |p§?S§|n?$etOIgy% Comﬁo]ﬂndhggnﬁsgondng to a

ﬁ‘%@ﬁﬂdl@f ﬁﬂﬂﬁﬁ@b@lﬁ ,as Zrerefrbefore defined or a compound of formula
enzotri azol -1,1, 3, 3-tetranet hyl uroni um

)@é&bﬁs d r@pﬁ%g das mgmqutqa)am an appropriate catalyst system

(Gh B BYelS) 1ith AOBROSRIARLA M DENADLL 01 SN0 PR Eoss

rs- OS oni um I uoro

s?ep((h))-liiadékzcﬁinﬂit@i’l@kndwryio)thoé. skil®Bd3n tletarget hyl ur oni um
tetrafl uorocarbonate, 1-cycl ohexyl carbodii m de- 3-
propyl oxyrret hyl pol ystyrene, (2-(7-azabenzotriazol-|

it of S B pop g el v,
reﬂ&ﬁeﬁﬁr%{éﬂ?ﬁ% and & Urapresents H reaction of a compound of formula
XXJ as hereinbefore defined with boronic acid or a protected derivative thereof
(e.g. bis(pinacolato)diboron or triethyl borate) and an appropriate catalyst system
(e.g. a palladium catalyst such as one described hereinbefore in respect of process
step (ii)) under conditions known to those skilled in the art, followed by (if

necessary) deprotection under standard conditions;

(xxxiii) for compounds of formula I in which Q represents a single bond and X!
represents -S(0);R*, reaction of a compound of formula XXI as hereinbefore
defined with:
(A) for such compounds in which R represents H, either SO; (or a
suitable source of SO; such as a SOs*pyridine or SO3*Et;N complex) or
with SO, followed by treatment with N-chlorosuccinimide and then
hydrolysis, all under standard conditions. Alternatively, a compound of

formula XXI may be reacted with a protected sulfide, followed by
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tetrafl uoroborate), and/or a suitable base (e.g.
sodi um hydri de, sodi um bi car bonat e, potassi um

woantanaiee, pyrrolidi nopyridine, pyridine, PCT/GB2005/004981

triethylamne, tributylam ne, trinethylam ne,
di met hyl am nopyri di ne. diisopropyl am ne,
di i sopropyl et hyl ani ne, 46

|, 8-di azabi cycl q[ 5. 4..0] undec odi dro
et hﬂ%ﬂ?@@pﬂ*@&@%fﬁaﬁ@n OF\3- C(Oﬁ%’PHfo %ﬁ% &r"%ﬁé;naz c Sicted
(et hylig B?(%sﬂ?fiihlg LR (CP&R lowed by hydrolysis;

bi s(trinmet ) - am de, I um
bi s(t{H)rfet hqdhsaolnyﬂo)iadﬂ niewhlpbﬁ?assuaulmrttbm Hp ahloxdsglonic acid

I|th| di i, sopropyl am d [ithium

2, GOUOVER  Bhaehy PRI BEB 81 REPBR PT PR (X g ffined
S- thefrelﬁyéﬂs}é iR OFepPdskitiRES thereof) and an
appropriate solvent (e.g. tetrahydr of uran, pyridine,
t ol uealbynddr stahdarénenditagns; chl oroform acetonitrile,
di met hyl f or mam de, di met hyl sul f oxi de, water,
triethylamie or mxtures thereof). Alternatively an

) ERI RepthAd oMBymie IQHWM?KI binge (asM;ﬁaﬁi{ﬂﬁtH) represents
condlt ons knvvntothg ski | | in the art

RONDBL, pRSGHoWPI ) RS orppi(EB S &2 priget R iy Ropand R
Convemgg&ggm% qse 5F3 280 ﬁptogihgﬁk c%&pS&EH’ &F %orfng?a P ‘gvhlgfl R,

rggr[eé?nt ormu 0O a“correspon

kel RYer RP" ﬁg aﬁ;ﬁtopﬁaﬁ@)t doofotweprbsenhH, slolmowmbo@hdf of forthala I
XX 11, conversions may be perforned,.in

lpr@b@hcﬁé of % 65 EABNBIHUagERE D -5 OBRAT yiF zﬂﬁpéﬁqlﬁ’féw in
ﬁcﬁ Ff{w ar?cpkm n?tHC)a %ﬁ%g&fﬁg&ﬂc coé&ohﬂ@ oP %WHE iPfhich

K appr opri Fat' chl t hane

Xobuan easoazpﬂ@@”rm@ea:pramsa-cmm&mseonaf bI-pE)(QRIGNR ™R

Ml i in the formation of the respective
%fc?%(j)éﬂﬁ%r D%e). PP PSP %W¥$C‘§’&Ei’°@§1 ate that
when conpounds of forrmula XXIIl are liquid in nature,

they may serve as both sol vent and reactant in this
keaot oo bompoural to foratula & inwerichfX perXo(asi apgl dplnnasa) stpegsents

R

@0 CRTPRUNEP=Qf, 4 fROY Ml Aoke RN GM%REM@?&%@{O &20XA2n atom) do not

appropri’ate) represents - 9a and R9a i's other
fepizgeni:e. g. ethyl) with a corrpound of forrrula XX,

examp SRR R SR Ra P O AL BB R
a suig@abt® PeLyert r@ﬁre&nt H; or
(B) trans-esterification of a corresponding compound of formula I in which
R% R R’ R and R” do not represent H (and do not represent the same
value of the corresponding R R* R R’ and R” group in the
compound of formula I to be prepared),

under standard conditions in the presence of the appropriate alcohol of formula

XX as hereinbefore defined;

(xxxxvi) for compounds of formula I in which Q represents a C; alkylene group
substituted with G', in which G represents SALRPE Al represents
-C(O)A*-, A* represents a single bond and R represents H, and X! represents
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di chl oronet hane) . Conpounds of formula Il may be

prepared by: (a) reaction of a conpound of fornula
wodhod/omsssei n L1, R2, R3, R4, R5, T and Y are BET/GB2005/004981

her ei nbefore defined, with, a conpound of forrmula V as

her ei nbef ore defined, for exanple under reaction

condltlons simlar to those’described hereinbefore in

RaR Y Ay REs RIS L uph £ STRART RS, Al SLIML S clmpaping, of

foHnM‘ﬁ'ICiﬁ‘v?ﬁlchrtﬁE’C‘?ﬁﬁ‘)S’te%evg thiktHl) (BN RG) MIRbOERAGwith a
C(ON(H) CN or - H) S( O 2R11, reactlon of either a

Carplph . gf ethmlrj rfo,utrmtt: lin (the peesprost afcr euitelde iheae We sodium

f X1l.represents H, Qu o;
P o %&%}I‘R 506 i SrbER P REhE Dl B ERER A B 1o
e L ethasld709rons)i s activated (for exanple as
descri bed her ei nbe ore), with a conpound of fornula

VA, as hereinbefore defined, for exanple under

(%\mgugtff) on(%sm otﬁ%gs &b ohlﬂgﬁq ]g%ﬁgh ﬁegr he a%'agjpﬁ{ 1ra€e lre!faresents

reparati on of conmpoun

O@@W@é@’)m a) m@mtt—l)c«bmbww%mﬁunds @tONH?@Na | lor
Cg E ents C2-8 heteroalkylene &optlonal
%@MW&(@ R| yfe@ﬁlén@rf ar@ressqmglglcm&% ebFuada! prghich

oy BRSO FARE AR el 357 xa i

as her ei nbef ore defined, or Q represents Cl1-S al kyl ene

(optionally substgtg d by one or substituents
sel ect ed frontcﬁ) 83&1 is a nltrﬁgéﬁgontalnlng

het erocycl oal kyl group substituted by X2, which group
IS attached to Q through a nitrogen atomin that
vojteoein R*T eatRT oepresena in the case of a compound of formula I in which X'

or X? (as appropriate) represents:

(1) -COINR'™R®, R% and R10.

(2) -C(ONEH)CENR™INRIRY, -C(=NR*)NR*HR* and H;

(3) -C(O)N(H)CN, -CN and H; or

(4) -C(O)N(H)S(O),R™, -S(0),R" and H,
respectively, and R to R9d, wa, R'% and R are as hereinbefore defined under
standard conditions. For example, the reaction may be performed in the presence
of a suitable coupling reagent ((e.g. 1,1’-carbonyldiimidazole, N,N’-
dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (or
hydrochloride thereof), N,N’-disuccinimidyl carbonate,
benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate, 2-
(1H-benzotriazol-1-y1)-1,1,3,3-tetramethyluronium - hexafluorophosphate,
benzotriazol-1-yloxytrispyrrolidinophosphonium hexafluorophosphate, bromo-
tris-pyrrolidinophosponium  hexafluorophosphate,  2-(1H-benzotriazol-1-yl)-
1,1,3,3-tetramethyluronium  tetrafluorocarbonate, 1-cyclohexylcarbodiimide-3-
propyloxymethyl polystyrene, O-(7-azabenzotriazol-1-y)-N,N,N N -
tetramethyluronium  hexafluorophosphate or O-benzotriazol-1-yl-N,N,N*,N’~

tetramethyluronium tetrafluoroborate), and/or a suitable base (e.g. sodium hydride,
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conmpound of formula XXV, R2 c i a wherein Xl a, R2, R3
R4, R5, T and Y are as herei nbefore defined by

woedsmr7dse ani aation in the presence of a conpeamgB2H05/004981

formula VIl as hereinbefore defined; (c) for conmpounds
f formula Il in which Qrepresents optionally
substituted C2-8 al kenyl ene*®or C2- het er oal kenyl ene

(i.n which a point of ,unsatugation IS If.tvveen t he L
©Fion DigaPanaieh aPORPEYR affi PP (INEIGIEOPE IHingg) Pyridine,
-eaction.of a. ondi d of 3; ; ;
e e T o) L i,
dinopopndndfe, f atimuprapibihyamios, al,8oizebisclofS.4.0urddéca’-ene,

XXV in ich.XI a ts -CHOw th, a f
PR o W Pior 2V ESRUDGHE BT POl 2 VO i) -
(ﬁ%‘ﬂg&{lé}gﬁfo%ﬁidﬂﬁf i ne ?@tags‘ﬂlm exa %Pi(@ifx%@g%ﬁﬁl}ﬂ}i_&%deo N sodium

condi tions 'sim [ar to those descr, _hereinbefore in
mgsecthybilypareidar quotassiuof onpoemds Jfthiior ndiispropylamide,

G b BB O B ARSI O LA
rﬁﬁ&lﬂ%@t’cﬁ&e@ j a%tc]ia b Vi@Rehriaatsbivaite k. £y ed:Ralds hﬁéh@ , pyridine,

sat ur at ed etero al kyl ene, saturated hetero

tolpehoal Kidhbmemettnig, al Keenpieme, eses9moirde.k e dymethplforgpngde,

et er oal kenyl ene _or. het er.ocycl o r !

e R Do AT o Lot e T BB O S TR an
dz0H b8y 1htel MayVbé ehpQyee e SENtitsuapbl @hdltloys known to those
substituted C2- al kenyl ene, cycl oal kenél ene, C2-8

shdtedrin sheacsh y Tearnkilladaretsos yidll bl apBrRgIaEh dat oy be convenient

al kynyl en I I , 2 I
LSRR, IO R0, ed Tsksignl by e o,
doli@bpcidegkitoihalide prio®serekstibl @tthithe tdrepaurd; of formula XXIII.

Such conversions may be performed in the presence of a suitable reagent (e.g.

oxalyl chloride, thionyl chloride, etc) optionally in the presence of an appropriate
solvent (e.g. dichloromethane, THF, toluene or benzene) and a suitable catalyst
(e.g. DMF), resulting in the formation of the respective acyl chloride. The skilled
person will appreciate that when compounds of formula XXIII are liquid in nature,
they may serve as both solvent and reactant in this reaction. An alternative way of
performing this step for compounds of formula I in which X! or X* represents
-C(O)N(wa)R%, includes the reaction of a compound of formula I in which X! or
X? (as appropriate) represents -C(O)OR™ and R™ is other than H (e.g. ethyl) with
a compound of formula XXIII, in the presence of, e.g. trimethylaluminium, for
example in an inert atmosphere and in the presence of a suitable solvent (e.g.

dichloromethane).
Compounds of formula II may be prepared by:

(a)  reaction of a compound of formula XXIV,
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(e) for conmpounds of formula Il in which D represents
a single bond, -C(O-, -C(R7XR8)-, C2-8 allcylene or

wo3(00)027366r eact i on of a conrpound of formul a XXPCT/GB2005/004981

wherein Q X1, L3, R2-R, T and Y are as herei nbefore
defined with a conpound of formula X as herei nbefore
defined, for exanple under 4eaction conditions simnlar
to those described hereinbefore in respect of
preparation of conpoiAds off formula | (process (vi))
above; (f) for ge unds gf fornmula Il in which D
represents -S-, - T2\ aIk nyl ene in ' t he
triple bond is adj action of a conpound

of formula XXVI gas “het Nefore defined in which L3
represents L2 as her¢i nbeHore defined (for exanple
-B(OH)2) with a conpBeind of fornula Xl as hereinbefore
defined, for exanple under reaction conditions simlar
to those descri bed herei nbefore in respect of

prepar at i QfheRfin GONMREURYUSRORR’f Or afd T dre (dRriReaSfér¢i defthed,
above; (g) for conpounds of fornula Il in which D

r epr esent svithg(@)compound( @) @Imutﬁxﬂﬂ aas beregtoefpre defined, for
corres pondexax%pl% % efl'%g ?eag%o t1onI unrllanjto B’IOQE described

represents Tormul'd

which Dr Qi@fe%f-b%ﬁré in @espRt oﬁnepir@ta@ﬁ bBodpowhde @fEotinGla I

of formula XXVII1, XXVII wherein Dc, Q X1, R2-R5, T

and Y are (BocerslBDmbeYsr e defined, with a conpound of

formula X1l as hereinbefore deflned for exanple

under reaction conditions simlar to those descri bed

her ei @ef agbe tmp@&ﬁectofoffomﬂparﬂt i an whickorpbungsewehts
a

Formila | &?(5)&3\10(%‘3’8( (I\IIR INRHRY, -C(O)N(H)CN or

-C(O)N(H)S(O),R", reaction of either a compound of formula II

(or a protected derivative thereof) in which X! represents H, or a
compound of formula XXIV (or a protected derivative thereof) in
which the L' group is activated (for example as described
hereinbefore), with a compound of formula VA, as hereinbefore
defined, for example under conditions such as those described
hereinbefore in respect of preparation of compounds of formula I

(process (iia) above);

(bii) for compounds of formula II in which Q represents Csg
heteroalkylene (optionally substituted by one or more substituents
selected from G'), in which the heteroatom-containing group
interrupting the alkylene chain is -N(R*®)- and X' is as hereinbefore
defined, or Q represents C;.3 alkylene (optionally substituted by one
or tnore substituents selected from G') and X' is a nitrogen-
containing heterocycloalkyl group substituted by X2, which group is
attached to Q through a nitrogen atom in that group, reaction of a

- compound of formula XXV,
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above; i) for conpounds of forrmula Il in which T and Y
are as hereinbefore defined, provided that when Y

woemeasaits -C(OOR 9 , -S(O3R9 , -P(O (OR 9f peT/GB2005/004981

-P(O(OR 9g)N(R 10h)R9 , -P(O (N(R 10lI)R9l) 2,
-B(OR9y) 2 or -S(O 2N(R 10z) R9z, R9a, R9e to RO 1, R9y,
R9z, R1Ch, R101 and R1Oz aré other than H, reaction of
a conmpound of forrmula XXVI1I, XXVIII wherein PG
represents a suitable protecting group, such as

- S( O 2Ph, -C(O)O-g:(O)(%gu or -C(ON(Et) 2) and L5, Q
Xl, RR R3, R4 anJQRS ar'e as hereinbefore defined, with

as herei nbefore defined, for

exanpl e under s Oupkiyig conditi oWX\M o those

' ¥n respect ofprocess (x) above,
fol |l owed by Eépro'ecti%n of the resultant conpound
under standard copgditions; (j) for conpounds of

formula I'l in whi T represents a single bond, Y
represents -C(O) OR9a and R9a represent H, reaction of

a conpound of formula XXVIII in which L represents an
al kal i netyakseiox's MIhRE IRIER®, Wi 4l ¥ arbanhateiakifoe, defined by
foll owed by acidification, for exagPIe under

condi t i on&edGaYe B MEHEE & He FEFEREOT A cPERpERd: ofgprmula VII
prepar at i . of formula I (process (xi))
above; (k%pPognﬁgﬁgﬁgn %dbf formula Il in which T
represents a single bond and Y represents -C(O OR9

reaction of a corresponding c ound .of formul a XXVI |
in \M{F)ch. oy pempoungs tp&FB?OémPg‘]éaﬁrE“g VB?%@ KRG 50 O HRyEeY
skitled ! Qubdfual (o) SHiehyRse 30r59£_% QPRI QIFNIMRe (& Fhidh a
triflate) or, preférably, a halo (e. broio or i o0do)

group) w tphinCoX (vatmatieaiyéetween the carbon atoms that are o, and B

to the indole ring), reaction of a corresponding compound of
formula XXIV in which L' represents halo (e.g. iodo) with a
compound of formula VIIIA, or a compound of formula XXV in
which X represents -CHO with a compound of formula VIIIB or a
compound of formula VIIIC as hereinbefore defined, for example
under reaction conditions similar to those described hereinbefore mn
respect of preparation of compounds of formula I (process (iv))

above);

(d)  for compounds 6f formula II in which Q represents optionally
substituted, saturated C,g alkylene, saturated cycléélkylene,
saturated C,.g heteroalkylene, saturated heterocycloalkylene, Co.g
alkenylene, cycloalkenylene, Cog heteroalkenylene or
heterocycloalkenylene, reduction (e.g. hydrogenation) of a
correspoﬁding compound of formula II in which Q represents
optionally substituted Cpg alkenylene, cycloalkenylene, Cj.
heteroalkenylene,  heterocycloalkenylene, Cyg  alkynylene,

cycloalkynylene, Cyg heteroalkynylene or heterocycloalkynylene
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that is a suitable source of CO, in the presence of a
conpound of fornmula XVA as herei nbefore defined, or

woabwro77aand an appropriate catal yst syst em undecT/GB2005/004981

condi tions such as those described hereinbefore; (1)
for conpounds of formula Il _in which T represents a
singl e bond, Y represents “B(OR9y)2 and ROy represents
H, reaction of a coppouynd of.  fornula 11 . .
hereinbefSﬁé@agﬂﬁﬁﬁggﬁgﬁﬁmBgﬁ%ﬂ? a&@?§§¥ OSﬁ%FéE#@éln
derivativeg.thereof (e.g. bis(pinacol ato)diboron or
triethyl borafe), followed by deprotection of the

resul tant conpound under standard conditions; (m for
conpounds .of fornul a in l.ch . T represents_a.single
bond (&hd ﬁorrcga}p@%ﬁliﬁ of fowéfﬁ%whe% DieBRSgpS 4 Sindte borid,
conpound ofdhor mati)oRY! | ¢, asuiesRl nhetoms,-dekhaed of o
with: (A) for 'such compounds in which R9e represents

H, either c@@®yndrofdomuile ZBIVE, source of SOB such as a
SB*pyridine or SO3 1 Et3Nconplex) or with SO fol | owed
by treatnment with Nchl orosucci aimde and then

hydr ol ysi s; (Bﬁzkgr such @ggmpounds in which R9e is

ot her than H, chlorosul fpnic acid followed by reaction
with a conmpound of mih\a XX as defined h I nbef ore

i n which R9za rep ts ‘Re&el-Yal | under s?§§2ard
condi ti ons such gz Oseg\ descri bed hereinbefore in
respect of preparation d¢f conpounds of fornula I
(process (xiv) above); (n) for conpounds of fornula II
in which T represents a single bond and Y represents

wherein Q, X*, L, R%R’ T and Y are as hereinbefore defined with

a compound of formula X as hereinbefore defined, for example
under reaction conditions similar to those described hereinbefore in
respect of preparation of compounds of formula I (process (vi))

above;

()  for compounds of formula IT in which D represents -S-, -O- or Co4
alkynylene in which the triple bond is adjacent to E, reaction of a
compound of formula XXVI as hereinbefore defined in which L’
represents L as hereinbefore defined (for example -B(OH),) with a
compound of formula XI as hereinbefore defined, for example
under reaction conditions similar to those described hereinbefore in
respect of preparation of compounds of formula I (process (vii))

above;

(g) for compounds of formula II in which D represents -S(O)- or
-8(0),-, oxidation of a corresponding compound of formula II in

which D represents -S-;
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in which RO represents hydrogen, reaction of a
correspondi ng conpound of forrmula Il in which T

woemeaseass a C2 al |l eyl ene group substituted aPCTieB2005/004981

carbon atomthat is attached to the indole ring system
by Z1, in which Z represents =0 and Y represents
-C(O OR9a, in which RYa reptesents Ci-6 alkyl with

hydr oxyl ani ne or an acid additi.on s thereof, for
examphk ufdeforROABEs G f@%ﬁg? tI& dﬁsW@Faiﬁ'itQ é?pr?s(‘?n{shbé'e or -S-,
descr i bed, her gl BRELArG.hR of fSBRE xefyiRr eparati on of
cbnpounds o ormul a ?process (xv)) above; o) for
conmpounds of fornmula Il in which T represents a single

bond and Y representsin .i h ROk and RIr represent
hydrogen i n ed®hReéase, iICtion of a correspondi ng

conpound of for all 1O which T represents a G
. .
P
e-bon

al kyl ene group s mtyﬁ Gl, in whixgtyIEl
ents

represents -Al-R repre -C(O A2-, A2
represents a sipg and Rl2a represents H and Y
represents -C(O) OR9a, in'which R9a represents nethyl,

or ethyl, respectively, with hydroxylam ne or an acid
addition salt thereof, for exanple under reaction

condi t i ong/hsiet DrQ 1%, RABSET dad aT irbed hirembdéfobeddired] with
respect of preparatiaon of Qonpozgds of. for

|
(process e%Vﬁwaﬁb@@§¥HPB?kp%@5 FRYBRFRSS gﬁ?ﬁﬁ%ﬁ?%@??k
In which (56‘?g%%ﬁ%%&ﬁﬁ&k%ﬁ%qﬂo@%s%iﬁe@@fe?e?ﬁ&tf&e in

i n which m represent drogen I n each case,
reaction efspectclr preppatidi nf coompondsd ob fforfrodanil @rddess i)
which T represents a single bond, Y represents
- B( OR9y) 22%418; ROy represents H with a conpound. of
formula XV in which T represents a single bond, Ya
represents

(i)  for compounds of formula I in which T and Y are as hereinbefore

defined, provided that when Y represents
-C(O)OR™, -S(O)R*, -P(O)OR™),, -P(O)OR®%HNR'MR™,
P(OYNRHR),, -B(OR™), or -S(OLNER'®R™, R*, R” to R,
RY, R% R'™ R and R are other than H, reaction of a

compound of formula XXVIII,

R? Q-X1
R3
A\ s XXV
R N
RS PG

- wherein PG represents a suitable protecting group, such as
-S(0),Ph, -C(0)0, -C(0)O7Bu or ~C(O)N(EL),) and L°, Q, X', R?,
R? R* and R’ are as hereinbefore defined, with a compound of
formula XV as hereinbefore defined, for example under similar

coupling conditions to those described hereinbefore in respect of
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in which ROm and R9p represent hydrogen in each case,
and L6 preferably represents e.g. a halo group, such

wa0mro7736 |, respectively, or a protected der PCatGB2e)5/004981

(e.g. at the OH group with,for exanple, a benzyl
group) of either conpound, for exanple under reaction
conditions sinmilar to those3described hereinbefore in

respect of preparation of conpounds of fornul.al
(process XGRS )(XamhpEe; fﬂfo‘”feélr %é’ oﬁ%ﬁﬁ&%onof(’ff BEntsyltant

Il in whi %Bmﬁoﬁ%lﬁ&?%ﬁda@d%&%ﬁ&ls?ond and Y

represents | ROn represents hydrogen, reaction
of a conpound of formula XXI X, wherein Q X1, Rl, R2,

R3, R4 and R are as herei nbefore defined with .

ot hoxylar SBRSRy SrarBuA b SR Botiur | piaglehoat ¥
condi ti ongestdntaicboRNesE resshéRadhekreisbef Dsdnpdund
respect of - preparation of compounds of fornula I
(process (ofvpiily XabdWein whiph fLorepresppbruardakdf mietsd.rar -&e-
Il in which,.T represents a.sipgi ] .

repr esent HiﬁﬁW@hc %3&%ﬁF%Sgﬁ?imﬁgﬁggggﬁ?x?ga%¥Féﬁmpb

of a corr esRaNEHNAgi0%9 FuUAdtheke Heschbbd il tespdtt \Wiipedpatation
represents a single bond and Y represents -C(0O) OR9a,

i n whi ch RSgomppinsseffosmmla ProEsH(xDY BPeHst hyl si |y
chloride (or the like), followed by reaction of the
resultant internmediate with N S4 for exanpl e under
reactipn geneirhpangs st Mrhaila [oidt vaké Tegeeschadh single bond
herei nbefore in respect of preparation of conpounds of

fornul a | approEeeserixi&P)ORooverctioh el & epfFsppRfinGompound
r opr esent &1 S REIERLEICECR e B A E RE M Ethelm o
of a conpakud sbilled in the art (such as a sulfonate group (e.g. a triflate) or,
preferably, a halo (e.g. bromo or iodo) group) with CO (or a reagent
that is a suitable source of CO), in the presence of a compound of
formula XV A as hereinbefore defined, or water, and an appropriate

catalyst system under conditions such as those described

herembefore;

@) for compounds of formula II in which T represents a single bond, Y
represents -B(OR™), and R” represents H, reaction of a compound
of formula XXVIII as hereinbefore defined with boronic acid or a
protected derivative thereof (e.g. bis(pinacolato)diboron or triethyl
borate), followed by deprotection of the resultant compound under

standard conditions;

(m) for compounds of formula II in which T represents a single bond
and Y represents -S(O)3R9 °, reaction of a compound of formula
XXVIII as hereinbefore defined with:

(A) for such compounds in which R* represents H, either SO3 (or a

suitable source of SOz such as a SOs*pyridine or SO3*Et;N
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formula XXX, wherein Q X1, R2, R3, R4 and R3 are as
her ei nbefore defined with NaH and CS2 the presence of

wa 2806i00atsb e sol vent (e.g. tetrahydrofuran), oxPdatGB2m05/004981

of the resultant internediate in thepresence of, for
exanpl e, hydrogen peroxide, and finally heating the
resul tant intermediate in t¥e presence of a strong

aci d, such as for. ex | e. ynde eactl
cond|t|on§°§P#?Daﬁ”td”@hoggpdé@ﬂ?w d aﬁB@Fof@ﬁ$n

respect of.,pr-SRREAIHAN Q] (18R THAMES; Of forrrula |
(process (Xxx)) above; (t) for conpounds of formula I

in which TBjefiresedt scansiungs elnboWbIlChna vV isepthsseias H.

cor espondb g CRBBuRGS oF P BE IS TR U oh Gpmpound of

represent %&hl@b@yhsed&ma(hé@ﬁfbeﬁ@@hﬁwm& P ORRascand’,
R9a represents rerfrera Yy, an actil vate

aci d hal i ¢d)under sﬁaadamséomdi@@@offucwaﬁﬁhqse Iiegcrﬂlﬁd(heregmbefore
tetraet hox gc%sﬁ% eq,f p{r%)r 1’6%'}}%' % Lcér dﬁfefg%ﬁlgq rocess %1\/)

condi tion Fiose herelnb
respect ofgppyegparation of conpounds of formula I
(process (XX|)§ above; (u) for conpounds of formula I

in which T represents a single bond and Y representsin

whi ch, r
reactPon o & b0 RG EERUEDT  AER SRRt BBl ond
def i ned mmh@y&mﬁmﬁdﬁnethoxycyclobutene |, 2-dione, for
exanpl e under reaction conditions simlar to those

descri bed hereinbefore in respect of preparation of
compounds of fornula I (proceﬁs (xxii)) above; (v) for

conpounds of fornmula Il in fﬁ T represents a single
bond and Y represents \

or?

in which R” represents hydrogen, reaction of a corresponding
compound of formula IT in which T represents a C, alkylene group
substituted at the carbon atom that is attached to the indole ring
system by Z!, in which Z' represents =0 and Y represents
-C(O)OR®®, in which R represents Cy.¢ alkyl with hydroxylamine
or an acid addition salt thereof, for example under reaction
conditions similar to those described hereinbefore in respect of

preparation of compounds of formula I (process (xv)) above;

(0)  for compounds of formula II in which T represents a single bond

and Y represents

/9
N

—

or W
\0
o

R¥0 R¥0
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in which ROx represents hydrogen, reaction of a
conpound of formula XXXI, wherein @ X1, R2, R3, R4

wandeR573m6e as herei nbefore defi ned with NaN uRA®GB2005/004981

standard conditions; (w) for compounds of fornula I
in which T represents optionally substituted C2-
al kenyl ene or C2- heteroal k¥l ene (in which a point of

unsat urati.on i gt t he carb n atons that are
and b to thEHSHIBI & RagleP et adBREECHA SbGere PR G 2

conpound %rrfe%’ ﬂHin@ SEBb B e FE NI X whidRT rgﬁresgﬂ:s a Cy
and R are as herei nbefore deflned Wi th a conpound o "
formul a Xa¥Aleas gm@meﬂuhtteﬁt@demdeﬁl rie skhich g etpmﬁ%tﬁsla‘k @R

Wtig reachlon condi t or conpoun 12a
For o BT PherRns FBRE L) reEsRRIR S $hd and R
subst i t ut eghreRatsUn adrady %m%@kM(W@R9asﬁwm5w represents
cycl oal kyl ene, saturated C - hetero al Ry | ene,

sat ur at ed nesltydr @éy@?hﬁalrks)ﬂeéﬁi\‘@ly CW-I‘EhahYdf exyltrmms, or an acid

cycl oal ken ter

het er ocycl g%‘f% ﬁ%%}?le()%r%a %g er reg‘ﬁm& rcé)élgﬁg)tns ilar
of a corresp@pst rt&smw@ouadméfofr@rmulr@pédt bf aﬁ"bltldlh of
represents optlonally substituted C2-s al kenyl e

cycl oal kesgmpeendsof i@y bibsederemyDe Ao ve;

het erocycl oal kenyl ene, C2-8 al kynyl ene,

cycl oal kynyl ene, C2-8 hetero al kynyl ene or hetero

cycl q]@} Ky iyl @epdudds apforapid &t @) which)T fepresemposingle fhd
for a ll in which Y represents -C(OOR 9a -S(0 3R9 ,
-P(O) (OR 979 ¥ repiesenty OR9y) 2, in whi ch R9a, R9e, ROf

and ROy represent H, hydrolysis of a corresponding

compound of forrmula Il in which R9a, R9e, ROf or R9y
(as appropriate) dg not gr®"
N—N
R0

in which R°™ and R°P represent hydrogen in each case, reaction of a
corresponding compound of formula II in which T represents a
single bond, Y represents -B(OR™), and R” represents H with a
compound of formula XV in which T represents a single bond, Y*

represents

0 OR™™
\ or

@) RQPO

//\|
N/N

A\

in which R’™ and R’ represent hydrogen in each case, and L°
preferably represents e.g. a halo group, such as Br, or I,

respectively, or a protected derivative (e.g. at the OH group with,
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20

represent H, or, for conpounds of formula Il in which
Y represents -P(O (OR9f)2 or -S(O3R9 , in which ROf

wanweR9B6s epr esent H a correspondi ng conpound 8ET/GB2005/004981

formula Il in which Y represents either -P(OXOPv9g) N(R
10h) R 9h, -P(O (N(R 10i)R9i)2 or -S(O 2N(R 10z)R9z (as
appropriate); (z) for compoinds of formula Il in which

Y represents - ) OR 9a, -S(O 3R96,. - OR Oof

-P(O ((Rgng]NFF@IP Fr) RKEYL “rB@@aRgﬁté % %unng”)@I eRRypple
RIg and Ry 4 refetiohRBSEES SHPMPR AbbAEdi8FbddOhedfinbefore in
oxygen aton) do not represent H (A) esterification of
a cor r espoespectgoicmapoatnt of cdoponnkda of Foinmulavhi(ptocRGaxvii))
5R9e R9f,@59? and ROy represent H, or (B)

trans- est S cation of a corresponding conpound of
formula Il in which ROa, R9e, RIf, RO9g and R9y do not
represent H (and do not represent the sane val ue of

the capr eéplommmgmdlgaf frguila Hof, whglh Tarapreeyisgr sngleibond
t he conpou g for ctrul all to be prepared), under
standard &8 8.’??1&?5%1% n the presence of the appropriate
al cohol of fornula XX as herei nbefore defined; (aa)

for compounds of formula Il in which T represents a G
al kyl ene group substituted vvch glol n which Gl
represents -A R128, Al reprgéent]s - C(O) A2-, A2
represents a single bond an hla represents H and Y
represents -C(O OR 9a, in whi/ch R9a is other than H,
reaction of a correspondi R§'@onpound of formula Il in
which the Cl al kyl ene group that T represents is
unsubstituted with a G- al kyI formate in the presence

Pl T ah i e SR niogfRBpgRgs of o cORifousl of

formula XXIX,
R2 Q
R3
N R XXIX
\
N OH
R4 H
R5

wherein Q, Xl, Rl, Rz, R? , R* and R’ are as hereinbefore defined
with ethoxycarbonyl isocyanate, for example under reaction
conditions similar to those described hereinbefore in respect of

- preparation of compounds of formula I (process (xviii)) above;

(r)  for compounds of formula II in which T represents a single bond

and Y represents
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10

15

defined, provided that when X1 or X2 (as appropriate)
represents -C(O) OR9a, -C(O N(R 10b) ROb,

WO Cuejoixifdeés C( ==NR9c) N(R 10d) Rad, -S(O 3R9 , PCT/GB2005/004981

-P(O (OR9f)2, -P(O (OR9s)N(R 10h)Roh, -P(O (N(R

10i )R9I )2 or -B(OR9y)2, R9a to R9i, R9y, R1Ch, R1(d,

R oh and R10' are other than H reaction of a conpound
of formula XXXIII, XXXIIIV\/neref'\ln vV, T, Y R, R3 R4
and R are as hereinbefore defi,"nggd with a conpound of
formula XXII as hereinbefo efilned, or a protected
derivative thereof, for exanpl der reaction
conditions simlar to thosegdéscri bed herei nbefore in
respect of preparation of ounds of fornula I
(process (H)) above, followed by (if necessary)
deprotecti on under standard conditions; (ac) for
conmpounds ipfwifie R @egrésenty WhdreBer) fe8io@S 6NtaS carr&shigit
bond, X1 represents - O%ORga and R9a represents H,
reaction efmpowsrpidenierlof] movhigh d trxozpants ¢ aingls bapdjand Y
represents_either kal i : ba - MO ' Lt h,
car bon di 5%5r%§8fltsfb(?(|%3@/ekd’b§/n ﬁﬁg#fuﬁca{%ﬁ%ﬁtﬁ%ﬁ Wcl)tb &5
conpounds trgheth@lsify | ¢hidridel (orvdhieClike)) fotlpted et seagtisn pGlthe
bond and X1 represents -C(Q OR9a or  -C(O N(R 10Q0b) ROb,,
reacti on FulamtolFEBseAE Mle MNpeuder SkamBlenmunderxyerrtion

in which | Sc: 8, SUI Vi QIO ' [

presence SPIGSTHEHENS by M ELCHB L ey o Bkl of

her ei nbef pfepardebn oRbmoand exdirphelad ipi@rtes ¢xict))tdbors

such. as those described in respect of process (xxxi)

above; (ae) for conpounds of formula Il in which Q

repr esent ' Iypr: t.Sh7 A

ROy ?@pr eg)éﬁctoéiﬁél%crﬁe%g??rgﬁﬁo 12%1’131@1?'? RprcRb Rt 1886nd
and Y represents

S
7 3
=\

R0

in which R™ represents hydrogen, reaction of a compound of

formula XXX,
R? Q-X!
R3
A\ XXX
N CN
R4 H
R5

wherein Q, X7, R% R®, R* and R® are as hereinbefore defined with
NaH and CS, the presence of a suitable solvent (e.g.

tetrahydrofuran), oxidation of the resultant mtermediate in the
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20

wO0e0w/071866 ( pi nacol at o) di boron or triethyl

conmpound of formula XXXI'II as herei nbefore defined
Wi th boronic acid or a protected derivative thereof

exanpl e under conditions such as those described in
respect of process (xxxii) above, followed by (if
necessary) deprotection undér standard conditions;

(af) for conpounds of fornula Il in which represent.s
a singl e BESERCard S %ﬁfpé%éﬁidgogesa@j@w%e,a%eﬁ%ﬁyo%aapg
a conpoun eoJeS\flﬁﬁlelté'} B | @8 Vdi?s%ﬁ’den@ieg OEn i NGeh as

with: (A tor such conpounds iIn h ROe represents H,
ei t her SOHGs far suamalkl endaureetiofi @Ddgivnh sisikar SO those

pyridine qQr § t 3N, C lLex) or with SO followed b

tr eat nent g?ﬁ"fl ec}\kE‘FfFjé‘tbﬁg’ggél? ﬁ%sﬁ‘?‘aeov%déﬁﬁpaf 4 ﬂéﬂ‘?@?

(B) for s%&u@ﬂr@g}&@gsﬁxkﬂ apich R9e is other than H
o

chl orosul fonic acid followed by reaction with a
compound of formula XX as defined hereinbefore in

whi ch R9za represents e, .all. under -standard _ .
condi%i on Ors(iﬁ’%ﬂjog’% St%gzma@s}c{rlpb‘glb‘g%g? PR et Aesiigle bond
respect ofppyepgeaitson of compounds of fornula |
(process (xxxiii) above); (ag) for compounds of

formula Il in which X1 or X2 (as appropriate)
represents -C(0O) OR9a, -S(O)SF@ , -P(O (OR9f)2 or
-B(OR9y) 2, in which R9a, R9e,JRIf and R9y represent H5
hydrol ysis of a correspondi ngiconpound of fornmula |1

in which R9a 5R9e 5ROf or Gppropriate) do not

represent H5 or for conpoundsyof formula Il in which
X1 or X2 (as appropriate) repoggpnts -C(OOR 9a or

§;of

in which R™ represents hydrogen, reaction of a corresponding
compound of formula II in which T represents C; alkylene, Y
represents ~-C(O)OR™ and R represents H or, preferably, an
activated (e.g. acid halide) derivative thereof with 1,1,2,2-
tetracthoxyethene, for example under reaction conditions similar to
those described hereinbefore in respect of preparation of

compounds of formula I (process (xxi)) above;

(uw)  for compounds of formula II in which T represents a single bond

and Y represents

bor aPeY/GBR2005/004981
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-P(O (OR9f)2 in which Rla and RoOf
correspondi ng conpound of fornula II

wOasocapmsepr i at e)

represent H5 a
in which X1 or X2
represents -C(O N(H) S(O 2R11PCT/GB2005/004981

- P(O (OR9g) N(R 10h)ROh or -P(O) (N(R 101 )R9I )2 (as

appropriate);
which X1 or X2 (as approprPate)

(ah) for conpounds of formula Il in
represents -C(0O) OR9a,

i gg 8)?85;9 Zma\ﬁ]ac(zlpgg qgﬁgé%’z Qgefpeg%{r)l émg%s%ﬁ¥cg‘roo 1, ireﬁlglg%n of

RO groups, %&?&K}ﬁdof B AP XTYEN 2 2 hORIN LR O A Fih@PHEBENY-

H (A esterl

cation of a correspondi ng corrpound of

fornula | dnnethmmyrfmme RRdidref , forggxampleRgynder  reaction

represent est |f| a
co P respo nB‘?WBm@B "ﬁld ?%Eh?SS r ‘ifﬁiflébeﬁ flerﬁln\/\ﬁffor g ePeHo st
ROf, RIg gnd.Edh dongiouh@PseBanila H(febehs doxii)) above;

notrepresen
R9e, RO

presgﬂ

her ei nbef gyey

t he sane 'val ue of the correspondi ng R\
Rgg and ROy group in the conpound of fornula

5 A B M P00 o
G@frésﬁﬁﬁé

(ai) for conpounds of fornmula Il

in which Qrepresents a G al kyl ene group substituted

with Gl,
represents -C(O A2-, A2 repr
Rl2a represents H, and X1 re
whi ch R9a is other than H, ct.No
conmpound of formula 11

in which Gl represents -A R12*1, Al

enfs a single bond and
esents -C(0)OR 9a, in

n of a corresponding
in whi ci’p‘ the G al kyl ene group

that Q represents is unsubstitgeed with G -6 alkyl

formate in the presence of a suitable base;
conmpounds of fornula Il

(aj) for
in which X1 or X2 (as

appropri ate)

(W)

in which R’ represents hydrogen, reaction of a compound of

formula XXXI,

R2 Q-X1
R3
NN XXXI
N
R4 H
R5

wherein Q, X! R? R’ R* and R® are as hereinbefore defined with

NaNj; under standard conditions;

for compounds of formula II in which T represents optionally
substituted Cs.g alkenylene or Cy.g heteroalkylene (in which a point
of unsaturation is between the carbon atoms that are o and § to the

indole ring), reaction of a corresponding compound of formula

XXXII,
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represents -C(O N(Rlob)R9b, -C(O N(H)C(==NR90o) N(R
10d)R9d, -C(ONHCNor -CCONH S(O2R1L 1 reaction of

wa 20rorespondi ng conpound of fornula Il in whi eaTXB2005/004981

represents -C(0)OR 9a with a conpound of fornmula XXIII
as herei nbefore defined. Con'pounds of formula IV may

be prepared as foll ows: (a) OReaction of a conpound of
formula XXIV as hereinbefore defined with a conpound

of formula XXXIV, RRE2 XX&X!wherein RL and L2 are as
her ei nbef ore dgki ned g conpqund of formula Il as

her ei nbef ore def or\exagpl e under re@cxmon

conditions sim|l a hose descri bed hereinbefore in
respect of prepa oh ON conpOunds of fornula |
(processes (ii) and g espectively) above;(b) for
conpounds of fornul B IV in which L1 represents hal o,
reacti on of a conpound of fornula XXXV, wherein R1,
R2, R3, R4, R5, T and Y are as herei nbefore defined
with ar eé\gl%rrx] Lg Qf >0 RE Ug® ROfanfi RAGRM k1AW ofeQleBBeBwith a
al i de

source of ‘at os. For exanple, for bromnde
at ons, Nbrammsmmdsl ofi rfocheyla bXOX¥Anes ohereinbefore defined, under

1, 2- dlbronDt |.or oe ne be enpl oyed, for
i odi de at oWda] a@%ﬁ%“%&%ﬁ%@?%ﬁ

di i odot et rachl oroet hane or a mxture of Nal or KI and
Ncl i | orosucci ni mi de may be enpl oyed, for chloride

at ons(x) Nc Mor esmpoiumisnptldonma Bk @n‘phl@ly el rgpgsdndy optionally
fluoride at oronet | i

1, 4-di azorﬁugﬁt@ﬁ% A Os(aﬁ)éatﬁdz 3ét gﬁ\é’ ene saltlural%d cycloalkylene,

bis(tetr aféaﬂﬂtéw@o&@teroiﬁngleﬁ@r@Wﬁﬂedl ittt dlodityaée, Cog
xenon di fluoride or erchloryl fluoride may be

enpl oyed. a‘ﬁmnglengact ¢mhoai&§apy Cos heteroalkenylene or

heterocycloalkenylene, reduction (e.g. hydrogenation) of a

corresponding compound of formula II in which T represents
optionally substituted Cas alkenylene, cycloalkenylene, Ca.s
heteroalkenylene,  heterocycloalkenylene, Cys  alkynylene,
cycloalkynylene, C,g heteroalkynylene or heterocycloalkynylene
(as appropriate);

(y)  for compounds of formula II in which Y represents -C(0)OR*,
-S(0);R%, -P(O)(OR®Y,, or -B(OR™),, in which R*, R*, R and
R” represent H, hydrolysis of a corresponding compound of
formula II in which R%, R, R” or R” (as appropriate) do not
represent H, or, for compounds of formula II in which Y representé
-P(O)(OR®Y, or -S(O)sR*, in which R°* and R’ represent H, a
corresponding compound of formula IT n WhiCh Y represents either
_P(O)ORHNERMR®, -P(OYNR DR, or -S(0)NR ™R (as
appropriate);

(z) for compounds of formula II in which Y represents —C(O)ORQ"1
_S(O)R’, -P(O)OR™,, -P(O)YORHN(R'™MR™ or -B(OR™); and
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15

wekideloeweper son;

carried out in a suitable solvent (e.g. acetone,
benzene or di oxane) under conditions known to the

wherein L1 represents a sulfonate group, reaction of a
compound of formula XXXVI, XXXViwherein Rl, R2, RS,
R4, R, T and Y are as heré|nbefore deflned mrth an

aBDr P! | 8, LEAGSNLof or, kA, canvers|.on, ot Ligy Il 8 cen

mesyl Ch|gﬁh§%OIkﬁkéI&Qnﬁnhydrlde and the |ike) under
conditions khown to those skilled in the art.

Conpounds d#) festerifitation Oﬁmyom@Pm@{&ﬁe@P@Wd giafprmgla IT in

conmpounds of beu L @ 5 WHineh_ D resents a single
bond, - C(OYhic h%( Rk7x§8)k %@rﬁ aﬁpﬁes i “s(0 2-,
reaction of(Bm@ﬁrtE%ﬁﬂca@ronfdrramams@@ﬁmor cor?@@éﬂﬂlof formula

wherein X a, L3 Rl, R2:R ¥, a
herelnbefoﬂéHUe$¥ﬁe% (B§ R~ Baﬁﬁ@éﬁf&@Iﬁﬁqu%%FegéﬁPddo

nalo. such 25 BLOMR) ¢ rg ra%e%aﬁgeﬁgp&@%oge ng;par | goaXpas gt

herelnbefofg |ned i cul ar

represent -fBf &l RY) grofipin @ anfﬁp@ndnﬂe“m nmdaflttb da prepared),
conditions simlar to those descri bed Q ei nbef ore |nh
r espect ofngsr sisadend; condispng Bripearencs oLty sRRFgpriate alcobol

(process of a conpound of
formul a X&%fas %%relnbegg%eﬁggplne mrth a compound of
formula Il as herei nbefore defined, for exanple under

reaction conditions simlar e descri bed
hereﬁﬁﬁef@Fémﬁﬁmﬂeéﬁé@@”gwkbﬁéﬁdgg¥rag“ﬁ¥“ﬁwﬁﬁdah8%X§ﬂe
formula | &ﬁ*ocegg%Qm%a a@gye)Gloru{c)wﬁgh CoPORESsents
of formul & represents represents
ALRM™ AL represents -C(0)A%, A® represents a single bond and
R™* represents H, and Y represents -C(O)OR?, in which R i
other than H, reaction of a corresponding compound of formula II

in which the C; alkylene group that T represents is unsubstituted

with a C1.¢ alkyl formate in the presence of a suitable base; or

(ab) for compounds of formula II in which Q and X! are as hereinbefore
defined, provided that when X! or X* (as appropriate) represents
-C(O)OR®, -C(ONR!™®R®, -C(O)N(H)CENR™NR'*RY,
-S(0)sR’", -P(O)(OR*),, “P(O)(OR*HN(R'™MR™,
P(O)N(RNR), or -B(OR®),, R to R”, R”, R'®, R"*, R"*" and

R are other than H, reaction of a compound of formula XXXIII,

R2 LS
R3
N Ty XXX
N
RS

or (c) for compounds of fornubPariGB2005/004981
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-CHO, reaction of a correspondi ng conpound of fornula
XXXV as hereinbefore defined with a m xture of DW

wanae/ e exanpl e, oxal yl chl ori de, phosgene or PEI/@BZH05/004981

(or the like) in an appropriate solvent system (e.g.
DMF or dichloro nethane). Con'pounds of formula I X may
be prepared by reaction of 63 conpound of fornmnul a XXVI

as herelnb ore_de gpound . of . £.0
111 as hef Iﬁ’Hé gri ge% ngﬂiﬂﬁ?a: &ﬁ%@%hﬁ‘ﬁa@ Ole Rfined,

reaction ¢eadi ‘i:bﬁ‘15§u1§i aF k0 30hose 1desskdfeddefined, or a
herei nbefore 1 n respect of preparation of conpounds. of

formul a | plopradaedsiveTyy thepeniefor @@@p@l@ nulélelblfeaﬂtﬂﬂn‘iﬂné“loﬂs

in which L3.re sents L

of a con‘pélﬁ]fH%I g‘? aoéiar‘flﬁfcéi%?&%grﬁtg@ﬁp ?%C?)rég@%% alt%% of
Wi th an a@&ﬁ?&ﬁd@“@f FeAULN (&bcésbe(w)omd@sfe&f@nowéd thye (if
L1 group to the L2 group. This conversion may be

per f or nednwsm‘,ﬂtﬁmgﬁkﬂwnﬂ@ stagae WwrRAtoBY in t he
art, for exanple, conmpounds of fornmula I X, in which L3
IS 4,4 5, 5-tetranethyl-1, 3,2-dioxaborolan- 2-yl nmay

be prgpar ed dynpgoeass bﬂfbr@lﬁllatlfﬂen reageqt represents a single bond,
bi s(pi nacol ato)di boron with a corgpound of }?r mul g
I~

| X
in which X r@preéglétﬁtéC(QiOR oﬁn%&npﬂeereﬁﬁ&% r EgctPRPt 2
condi tiong, sl 4L tfgrntld? Mﬁf%'\?ﬁ% ffoﬁhufk{ggﬁtgre@thbp an

respect oFOIBPepara ion ounds o

(process @ikill ) mehOve) . h@qmdemwshoéarbm ndib:aée, Xfollowérl by
XXVITT and XXXI LI, in which L5 represents an

appr opr i afEdBICRE: netal , such as |ithium may be
prepared by reaction of, in the case of a conpound of
formula XIV, or XXVII1, a conpound of formula XXXVIII,
XXXVI(hd) offor donpoliedc af &ﬁarnﬁllaaﬂdnrmlniu]m@ ofprésentmal mgQXIbond

or XXXI'l'l, a_gonpound of 1),\@@( 3{) wher ei

in both cé%dsgi RPTGSERE b é{ﬁ@gﬂ R19%( %)ﬁ‘é Jgaction "of a

Conpoundsc&fresiagﬂcmié ompound of formula XXXII in which L’ is a
suitable leaving group with CO in the presence of a compound of
formula XV A or XXIII as hereinbefore defined, for example under

conditions such as those described in respect of process (xxxi)

above;

(ae) for compounds of formula IT in which Q represents a single bond,
X' represents -B(OR™), and R™ represents H, reaction of a
compound of formula XXXIII as hereinbefore defined with boronic
acid or a protected derivative thereof (e.g. bis(pinacolato)diboron or
triethyl borate), for example under conditions such as those
described in respect of process (xxxii) above, followed by (if

necessary) deprotection under standard conditions;

(af)  for compounds of formula II in which Q represents a single bond
and X' represents -S(0)sR*, reaction of a compound of formula

XXXIII as hereinbefore defined with:
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XI'V and XXI') or PG (in the case of compounds of
formulae XXVI11 and XXXIl1), and PG Q X1, T, Y, Ri,

we2006R37364 and R5 are as herei nbef ore defi nedPCHiGHE20@EM04981

appropri ate base, such lithiumdiisopropyl am de or

BuLi under standard conditions. Conpounds of fornulae
XIV, XXI, XXVI11 and XXXI1I°’in which L5 represents

anot her grou such as a.zinc:-b d_| eayj r,
Al o) ey (bbb HAr U B A SRR abr TR S an SR Cor
reaction ghahjdlrdeeomsd; kinawas to IMopgidikd ldreBOsTELN
the art. For exanple, corrEounds of formulae XIV, XX,

c

XXVI || andongdk) | of n with chOL rfelresenty tIogumesf i q8thray\

be prepared from.a corre ngj npound of fornul a
XV, XX, C&RWSPFCWI%%‘?‘@Q@%&%%&@W ate) in which V

represent gphal®, shef @namphés UndevhiclonBlt iionsthstcthaas H,
t hose described hereinbefore in respect of process

step (vi) chlomspbonasacd plowed £ seagtise WIBoaCPIPARR Of
XXXTT 1 n Nlr}r{ugfy}é(sasra%%ﬁgdsﬁﬁgaiﬁb@fo% AUPniSHIRP ASr@ents R,

zi nc- baseéOr eavi ng group, 0 or a boronic acid may

be prepar el uayer @adardgomiitosrsespandiasy desniped herepibefore
formula XV, XXt5 XXVIII or XXXl || in which L

r epr esent & apsPapk &F i PrERAEEHOIWPT [FOBROUREY 845&‘?15]?@&‘ e AFORESS

for introduct: y.the relevant group, for exanple by
a net al eg%tgpg%o?ée)écti on (e.g. a Zn

transnetal l ation), by reaction with a suitable reagent
for the introduction qf a halo.grou or exanmple, a.

r eagdpg) q@gcqu%ro ifﬁrﬁlﬁl%hﬁ”? W?\“g’s%:gé’f }%f (&S Papproptiate)
pr epar at i oy QknOMREHDAS, Ob(GRRMI-A(GYORH;06£SB(SRER,, in

(b)), for I'nt roducti on of "a boronic acid group,
reaction wihidh, B8y Rxamsl endb® bniepreseitd Hor hydrolysis of a

protected derivative thereof.(e.g. . . a po H . »Y
bi s( pi nacSPAtBPBIBSCOHPO qfiéﬁlﬂ‘%ﬁ Ty wpigh Rg A&g)f’ Rtgh%ls% ’
reactions I 111 NQcBs 8&h ds of f la IT
dopr of oot i(é(;é'ﬁa)f)gﬁg)rfa@) dOWRH rBYesthtH N s of formula

er Standard conditions; mpounds of,,
formul ae 3/IWhialndX3X00¢, Xands XepRrepreptoxxanresenay-GHE&)OR™ or

pr epar ed &tion_ of gorresaondin .

formula | by@:)&g# )flo?r}ruvﬁ%é‘:hla}i{, raélgplgctrfgré’ %t%gn@%ﬁ gi?%%ldmg
represent go@pshdi0lod Rendlaandiny widpk esent sX* Gao) dpdapriate)
to the corresponding pri rmri@al gohol _(usi n% €. Qo LAl H
) fol | owedetbssenisact-Ca)MEDBHR-R™,  -P(O)(ORFNERTHR or

-P(O)(N (RIOi)RQi)z (as appropriate);

(ah) for compounds of formula II in which X! or X* (as appropriate)
represents -C(O)OR®, -S(0)sR%, -P(O)(OR®Y,,
-P(O)(OREN(RMR® or -B(OR™), and R, R*, R”, R’ and R
(i.e. those R’ groups attached to an oxygen atom) do not represent
H:

(A) esterification of a corresponding compound of formula. I in
which R%, R, R”, R% and R” represent H; or .
(B) trans-esterification of a corresponding compound of formula II

in which R%, R*, R”, R and R” do not represent H (and do not
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rel evant resultant internediate with, in the case of
preparation of a conpound of formula XVII or XXX,

weRulcd7736¢RSCCI 2 or brom ne foll owed by a suitabBC®GB2005/004981

source of cyanide ions (e.g. NaCN or KCN) or, in the
case of preparation of a conpound of fornula Xl X or
XXXI |, oxidation to the al @hyde in the presence of a

sui t abl e oxi di si agent, such as MO, igv.ald caASEs
under r ea&ftﬂr%gﬁmctg‘% 8?"%? e f’ﬁﬁ? Weﬁpcﬁlgh}%é{bl’ n’olgmsftgog and
those ski kPego,pid 1€ _c@ilhbouddrbﬂfbﬁnﬂﬁiﬁto@e prdparddat ter,

the skilled person will appreciate that an appropriate
reagent f onddrsendeduwondinnoh thhprassnasrof gheoppraeniriaécalpghol

3%2&33@%&@%&3%@%&%%@&#' rrg/ B@é) br epar ed

by conversion of a correspondi ng conpound of fornula
I, or of formula Il, respectively in

which T
r epr dsignt $racozineghds pb frmadll vn rEpek £ ppseseris @) Ergkylene

to the correspondi n: [ 1 de(e. g :.whep1 R9a. |
H, by reat8n \R/??ﬁ%l%g% E%F%I Ia%lvi/ed ué)y g}rlrlrcr}gﬂi gg or?ep\%\%gﬂts
R9a i s ot hetrian’ kkpréntse@CDjATR, WF tépresenmoni dgle bond and

fol | oned by, dehydration of the resultant igqter ngg%ua%% .
h 1S

in the pr8sérmerrestntalhs @nd abl BPESAYAr-S{ PR aglnt

as PO 3, | Gas und ] P
w1 e walef s e e CERRPL R o st fohlia 1
Conpounds irpfvhicbr il @ 2 vhavasoubethpr Epapeseniy isstesmbstitdted
techni ques. For exanpl e c,ongouds of for rr.ulzf\ [V in

whi ch D r epihdserlsyldommaigndhp pisgence &f @uitabledass) ( rg) - |
C2-4 al kylene or -S(O 2- nay be prepared by reaction

of a conpound of formula XL, wherein L1, L3, R2-R T
and Yajpr e fascdmepoeindb ef dorendell mewhidtt K' ar Sonfss apgrafriate)

" eacti on EREFEong PR (bt hote RUTERE SMIRT R,
her ei nbef Q?@gg@Hz@ﬁp&ij(ng@{)ggg@ﬂ RAcRf SOIMBeHEGSnAg

formul a | ess (vi)) above. nmpounds of fornul ae
111, V VAgotdpdynd\i forguldI Il ixBwhigh XCrepxesens -CYP)QRXIwith a

)5<\)2X\)§IV/IA\2 Xé\p/é@gégaé@) OI'SH)l(I;)Lg. SQSII)g)sthe}emsb%e d%%(n\éd.
Compounds of formula IV may be prepared as follows:

(a) Reaction of a compound of formula XXIV as hereinbefore defined

with a conipound of formula XXXIV,
R'L? | XXXIV

Whefein R! and 1% are as hereinbefore defined or a compound of
formula ITT as hereinbefore defined, for example under reaction
conditions similar to those described hereinbefore in respect of
preparation of compounds of formula I (processes (ii) and (i), '

respectively) above;
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XXXVS XXXVI 5 XXXVIT, XXXVITT 5 XXXI X and XL are
either coomercially available, are known in the

woOibmriataes e, or nmay be obtai ned either by anal 8Qy/GE200%/004981

t he processes descri bed herein, or by conventiona
synthetic procedures, in a%gordance with standard
t echni ques, from avail abl e §tarting mat eri al s using

appropri ate reagents dr ion, condif i this:

oopdlt | et ERt s opErabRLy P aFRY PR e picion

" Conpr ehengia\temph @b Liotyhlaiesky, by B. M Trost and |
Fl em ng, Perganon Press, 1991. |ndoles of fornul ae

[, 1V, VI, IX, XII5 XIV, XVI, XVIl, XVIIl, XIX XX,
XXI'V, XXV5 XXVI, VI, XXV, XXX, XXX5 XXXI, XXX |
5 XXX, XXXV, V1, XXXV, XXXVITT 5XXXI X and XL
may al so be prRR reference to a standard

het er ocyclic che ts.tb?th(e.g. " HeX¥Xatyclic

Chem stry" by J. /

3rd edition, pRblisfied BY Chapman & Hall or

" Conpr ehensi ve Hete gcycgic Chemistiy IF by A R
Katritzky, C. W Reées and E. F. V. Scriven, Perganon
Press, 1996) and/or made according to the foll ow ng
general procedures. For exanple, conmpounds of fornulae
LT, XXVI apdroeCd!] rABR: bR', e gasmed Yoyre e detdigefofe @efined
compound of forrmula XLI, Q X1 wherein SUB represents

t he subst iwitht k gnageat tosrmpixtigtolj reagsnisskwy P thgea source of
rel evant coppoun 0 be rmed. (in this t
conpound g?ﬁgbr%ﬁégw|,l§§vﬁ§%r ’II@iré%%Q@Fivgﬁgf’ N
and Q X1 brdmédciXiraide, Bonties ei nirelibrendetichedocthastemay
Fi scher indole synthesis conditions known. to the

person skibel edmpleyethe &t . IXBHH o FRIES: of OB GAdPethape:

XXVI ma3' alternati e repar r td f .
compound O O%%?%%ﬁg%§%¥?gﬁ(ﬁhgrg#ﬁqvp¥gp$g§€%?gagf?ﬁer
-C(O - or chicHkucciamtd€bmsBhe XiypldyeandfoY drerides atoms, N-

herei nbefore defined. Wen_ V represents -C(O-, the
intr Iam)| e@mogysugéjgmiggtm@/n be employed and5 forcﬁu ride atoms, 1-

(chloromethyl)-4-fluoro-1,4-diazoniabicyclo[2.2.2]octane bis(tetra-

fluoroborate), 1-fluoropyridinium triflate, xenon difluoride, CF;OF
or perchloryl fluoride 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; or

(c) for compounds of formula IV wherein L' represents a sulfonate

group, reaction of a compound of formula XXXVI,

R2 OH
RS
' N Ty XXXV
R4 N



10

15

20

25

may be induced by a reducing agent such as Ti O 3ZCgK,
Ti CU Zn or Sm 2 under conditions known to the skill ed

woen®mi7366 or exanpl e, at roomtenperature in tRET/GB2005/004981

presence of a polar aprotic solvent (such as THF).
When V represents -CH2-, the reaction may be perforned
in the presence of base und®r i ntranol ecul ar

condensatign reagtien.¢ i.is Qns wn il

per son. 6%325’ gf F‘o?@ﬂl%’ %&%ﬁe\ﬁ%%ﬁ%&gge déifhed
represent s} apdphifrinfedEuPfor Shatcohttesion pdsihei lpriroxyl
(Le. R3), R2, R4 and RS al I represent H and Q X

r epr esent graursintlessublopale geyp beg ploap aadgy Mgyl grloride,
Neni t zescy .j,ndol.e .synt hesj r Lan: .

of fornul gn S i d?ﬁ‘f Iapg%é? lgéé% au %Irr!éog{a%tﬁ)fél? ebr;b?\qp%l%se
wher ei n XLiiigdastideerei nbef ore defined, and preferably
-C(OOR9a, and T, Y, Rl and R9a are as hereinbefore
defined with benzoquiiione under conditions that are

P AR b AR E - cact ) on of &

conmpound of formula XLIV wherein SUB is as

her ei nbefore defined wth a .conpo of formul a XLV
(KB rpibm- cpmmopath e cormtie) U1 48 NBRbI HoePsraa et SHEE S

prefer _n ST e cong. opti LI 1 it und of
aryleﬁg?§¥ ﬁg?ép%gr&?éEg?ﬂgﬁdﬂgS?gﬁd§¥%§ggﬁﬁgg$§?§

def i negmads>XWhdah T represents a single bond,
preferably represents -C(O OR 9a in which R9a
preferably does not represent hydrogen, under

condi tions known to theaperson skilled in the art

(i.e. condiR%BAs to i pduce a condensation reaction
foll owed by a » aky 1 nduced cyclisationg, fol | oned
by protection \ }M dFposition. Co s of
formula XLI may be~prepared by: (a) reaction of a
conpound of Ebrmula XLVI,wherein SUB is as

her ei nbef ore defined VRth a conpound of

wherein X', L%, R, R*R’ T and Y are as hereinbefore defined (L3 m
particular may represent halo, such as bromo) with a compound of formula
X as hereinbefore defined (in which L* may in particular represent
-B(OH,)), for example under reaction conditions similar to those described
hereinbefore in respect of preparation of compounds of formula I (process

(vi)) above;

(b)  reaction of a compound of formula XXV as hereinbefore defined with a
compound of formula III as hereinbefore defined, for example under
reaction conditions similar to those described hereinbefore in respect of

 preparation of compounds of formula I (process (1)) above); or

(¢) for compounds of formula VI in which X' represents represents
-CHO, reaction of a corresponding compound of formula XXXV as

hereinbefore defined with a mixture of DMF and, for example, oxalyl
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formula XLVIT, QX 1 XLVII wherein Q X1, T and Y are
as herei nbefore defi ned under condensati on conditi ons

wanes7twet he skill ed person; (b) reaction of RBCT/GB2005/004981

conpound of forrmula XLVIII 5 XLVIII wherein SUB is as
her ei nbefore defined with g_conpound of formula XLIX
wherein Rmrepresents OH, 8lc 1-6 anyI or Cl-6 al kyl

d
i LR T R

skill ?Qeﬁ?égoﬂmnﬂgﬂ&@&eﬂ{anépr mula XLIT may be
prepared by reaction of a conpound of L,wherein SUB, Q

and X1 are as hereinbefore defined with a conpound of

| : ,
o bbb BB Tttt o
2Ndiat heRsnbeGranRERES vifh § eompbasd Xf FariulaXUI ¥s Xetginbefore

XLV, XLVIISXLVITL XLIX L and LI are_either
imerr GirakigmEi 2 DBl BACG CRRGHAN IRHE 1 (P lescribed

, F%rar@%%be 0%2 gl ped é:)?&%ptaﬁﬁpn byt &ﬁ@oﬁﬁ&s Y fdirrﬁl'[hel (process (1))

cri bed Herein, conventi onal
Q%Q@hetlc procedures in accordance wi th standard
techni ques, from available starting materials using
approprlate reagents and reaction conditions. In this

es e f2 g
CEPing A et o
of fb&lﬁp@@d E’Erf@atmm IRriesshicl 99 1repﬂ'dsents s Withuam egpigpriate

T, Y5 Rl R2, R5;an
repgent for the conversmn of the grc()jup(%o e T2 rc]f?c!upc OHR? lélorgv%rs?on may

be performed by methods known to those skilled in the art, for example,
compounds of formula IX, in which L} is 4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl may be prepared by reaction of the reagent bis(pinacolato)diboron with a
compound of formula IX in which L? represents L', for example under reaction
conditions similar to those described hereinbefore in respect of preparation of

compounds of formula I (process (ii)) above).

Compounds of formulae XIV, XXI, XXVIII and XXXIII, in which I° represents
an appropriate alkali metal, such as lithium may be prepared by reaction of, in the
case of a compound of formula XIV, or XXVIIL, a compound of formula

XXXV,

R? Q-X1
R3
A\ XXXVIH
R4 N
\
RS Rz

or, in the case of a compound of formula XXI, or XXXIII, a compound of formula

XXXIX,
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invention or relevant internedi ates may be nodified
one or nore tines, after or during the processes

wdeswro7tsed above by way of nethods that are wePCTIGB200F/004981

to those skilled in the art. Exanples of such nethods
i ncl ude substitutions, redyctions, oxidations,

al kyl ati ons, acyl ations, hydrol yses, esterifications,
and etherifications. The precursor groups can be
changed to a di ffferent such group, or to the groups
defined in Ror at any tinme during the reaction

sequence. For Ega ' e\\inTg?ses wher e XOX@NHr esent s
-C(0O) OR9a and a_does/not "fnitially represent

hydr ogen (sp4proyrdi an ester functional group), the
skill ed person [l a greciate that at any stage
during the syntH@%is (8%g. the final step), the

rel evant substituent may be hydrolysed to forma
carboxylic acid functional group(in which case Rda
wi Il be hydrogen). In this respect, the skilled person

may al so refer toZ"Cbnprehqnsive Organi ¢ Functi onal
veraip. Mrbotk tesepaR| pgesentp R Am the cass p?rf] FQW,OU%{S S Prmulae

h- an e r XXVII and
>§§ﬂﬁ8§ﬁ%§Do P#ﬁ%(¥%€§ngﬁgﬁaﬁgy e Fgéﬁzﬁgg%%$£n1theifm
SOERIL), end FOX QUDESTUS| RY RoRvekt ikl art es hiniajuiedore defined,
wi || be appreciated by those skilled.in t art. that
vitht 1 2pITOREAS &asee SuTY AN SHSRRECRAFTHE(S] A jder piggdard

CE)H @&%s‘? ”é%mg@g%f e SORE SRE, 8CCoNP U tSCmE inh@Bidh 12
0 be protected by protecting groups. The protection
réfteseaepaniteetdrom ¢fuch unct zondasgr bapsg reagup ak dafsl)apey be

];g@qqef éeﬁjeo : egs_? rap?a%;)%%)(igwrgeexgﬁ%i@ggreiﬁg%ptng at‘;jl %ﬁ]\cﬁsé SVE%QL kr?g\xezrq to those
s?ﬁl%@ rd ;ﬁ%ﬁ%\ggbf‘ ek RENDI GGHubdabf BrRue TKmom XEVIIT and

ose ] In the art "and as described hereinafter,
SEOKTTE xawhich, L’ peptentsed/ o baiplsunas bé preparae dioge e sorresponding

descri bed _herei er m cal | : . 5

CGRPPBRLE) AL BB tSh GF R Bt Ay d QRpR AP Rt pviich L

I d}?gﬁ%squf% . The &bypsieofurdbendosiditions nvielhved whéde described
ctate the need, and type, of protecting groups_as

heeditbedsre tih eespeqfuadimrecebopten feidnslonpeipdy ehrayreresy-g<Xl,
XXVIII and 3CXKIIT in which L° represents a group such as a zinc-based leaving
group, halo or a boronic acid may be prepared by reacting a corresponding
compound of formula XTIV, XXI, XXVIII or XXXIII in which L° represents an
alkali metal with an appropriate reagent for introduction of the relevant group, for
example by a metal exchange reaction (e.g. a Zn transmetallation), by reaction
with a suitable reagent for the introduction of a halo group (for example, a reagent
described hereinbefore in respect of preparation of compounds of formula IV
(process step (b)), for the introduction of a boronic acid group, reaction with, for
example,  boronic acid. or a protected derivative thereof (e.g.
bis(pinacolato)diboron or triethyl borate). All of these reactions may be followed

by (if necessary) deprotection under standard conditions;

Compounds of formulae XVII and XXX, and XIX and XXXII, may be prepared

by reduction of a corresponding compound of formula I, or of formula II,
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The use of protecting groups is fully described in
"Protective G-oups in Organic Chemstry' , edited by J

wo\2bocMoQsb e, Pl enum Press (1973), and " Prot ect PC®/GB2005/004981

Groups in Organic Synthesis", 3r edition, T.W G eene
& PP.GM Witz, Wley- Interscience (1999). Mdical and
Phar maceuti cal Uses Cbnpouﬁ s of the invention are

i ndi d_as_.ph i cal s, A i f .
ST 1o Rt AVBRETOR § RBEl 1R JhOu el ReRs LI RAL"
@t c&&&pbﬁ&ﬁgbmﬁrﬁ AfoHes Qusa g AhAIMpCRUbveaby Atdctionghthe

conpounds of "the i nvention may possess pharmacol ogi cal
rabviniesulast tarmedigsr vah.nn gha s prRaEtIop- A epipming of

€. 0. Py, 0t Wy [ g8 Y . :
b B S SO 3 SO P s
FRSEEES iGGB.gANCNI dr KCIYbr, shehassasliprapasatbored a compound
parenterally or orally and there%f er be netabol sed

dfrforriela Beyon SXKIh wridatpR s adfeby freiny th BFRSFRT, Olg BHrable
&8 {'f?lgg A8 m%pag é\gﬁ(?ﬁ grgﬁﬁ %ﬁ%s% REGIFBRGAH DS Fhat will be

'y, provi such activity is appreciably
WOVRRo W antHobatkidd ihhle acTh vied' casonPtheriatsert thevslvilisd person
t hey are netabolised)  may ther?foge b descriped as
witl anfrerjate that FoARRBAINERE S$R2ERe T bR ATAUSHOR BY the 5350 RTRYP

f 0 he. | i QNy hncl ude conpounds
Fosf RO U e VBT R IR n e
experinmental | y-detectabl e anbunt, within a

redeterm ned ti . 0. t 1 , foll ' . I
‘g@mw)éﬁt%” rfalflmg%‘iﬁ;\wiﬁt Fig Rl Ry E? g’g‘%ﬂﬁ‘%‘o@f CPpsion 3F 2
&%g&&ﬁﬁﬁr ﬁJmﬁdﬁﬁdioW&%dw 0 & 6F foRGhHdedeWdchidly tihavhich T
scope of the

i nvention. Furthernore, certain conmpounds
eprebdigs ianwieplei bond ent | Yidiepigsertisit-CHOXOR Tmiq ébe togrresponding

: ds of f I.in which R9adJ t .
sompouncs, ol 8, e, BER L PIgG oo
%?%Mﬁ 92 S tvahn 1D BRYioReyviadmhAbhE FeLbwaT By tetalkdtion

orally, and thereafter be nmetabolised in the body
¢fcthé oesoitemnpermeiBatofn theepresence of a suitable dehydrating agent, such

as POCl,, in all cases under reaction conditions that will be well known to those

skilled in the art.
Compounds of formula XXIV may be prepared by standard techniques. For
example compouds of formula XXIV in which D represents a single bond,

-C(0)-, —C(R7)(R8)-, Co4 alkylene or -S(O),- may be prepared by reaction of a

compound of formula XL,

R2.R5 LT

L3

wherein L', L, R%-R° T and Y are as hereinbefore defined with a compound of

formula X as hereinbefore defined, for example under reaction conditions similar
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i nvention that possess pharnmacol ogical activity as
such (including, but not limted to, correspondi ng

woanpmarads of fornmula |, in which R9a represenPeT/GB2005/004981

hydr ogen). Such conpounds (which al so includes

conmpounds that may possess sone pharmacol ogi ca

activity but t hat activity7is appreciably | ower than
ounds_of t

0 actlv e | t

e ey e B Ro T Saa Chagraras be SR bhoppute
I@ﬁgggy%@ ) abdyRUS, the conpounds of the invention are
useful because they possess pharnacol ogi cal activity,

and/ or are netabol i sed in the body follow ng oral or

ar ent raI dnln n : 3

LB Biamilith lﬁg RagftlfVYI?fA Rl ounes ke, s,
XVVgnUkaV§DﬁXQQDCKQHKETRyJH§QE$WiXEW@MXKVEhé@Gﬁh»CK}IV
inhi bit the act|V|t of a menber of the MAP Iy
mﬁbm Bh ar&lgaandi €h ae If’&i ?Fs%?rﬁme cially

%Va% g’é}é €t e v HaY tljle IFt dﬁr éo Syﬁ?ﬁ%taﬁle? tgtglt by ehidgy B8eh

Ity of prostagla ases

I brioGessed Idgsomibed deesiml oprigs tageatical & nshenit hpseedures, in
( GES—l)) Le. they prevent the a on of mPCGES:-1 or.
aEcersipree Wikt sapdat PHBIGHSEESOM SiaARS FHIRE &giehials Using

%g(é‘gg' até@ééogﬁté % cﬂg%&hng%d WAl N ek SLﬁEH f person

€ as-nay enonst r at in the test describ
ey efer tGOzmwuhdS Coﬁzptdflzenjszé)r@alm&nﬁ/yemﬁ by BeMudedsupnd I.
in the treatn?pt of those conditions in which
Fleming. CPeRmep Faeede8]- and particularly nPGES-1, is
requi red. Conpounds of the invention may inhibit the
activity of |eukotriene C4 (LTC4), for exanple as ma
Indo b @fnformulae BV, SVl HXasXih & Vd &Sy i20€d, XA JIX,

%ﬁzz&veg@nﬁwmﬁ@mwmeﬁwm
SESXRERUKIKSA N 460 0 uikea]9f bel i€pared with

13
[ nvent| on nmay also inhibit the activity of
@fdremx;cganaaadadthe\t%rppyvgwpﬁmr@lsw (tEERPYk ke ‘dXeegreciic

(?,%qmzst%% EQC g'w}o _e[, 8 _ﬁt ./a%cLil C(j}] ﬁSSmRﬁl,t ardeeaﬁfoln,b Sgbﬁéﬂed by
. Chapman & Hall or “Comprehensive Heterocyclic Chemistry II” 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, XXVI and XXVII may be prepared by

reaction of a compound of formula XLI,

@W

wherein SUB represents the substitution pattern that is present in the relevant

compound to be formed (in this case, the compound of formula II, XXVI or
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(1992). Compounds of the invention are thus expected
to be useful in the treatnent of nflammati on. The term

woiodeloamsat i on" wi Il be understood by those skPCr&B2005/004981

the art to include any condition characterised by a
| ocal i sed or a system c protective response, which may
be elicited by physical trdlma, infection, chronic

[

I

di seases, such a hQse n ned herei nbef or and/ o
*ehEH éaﬁpe%&iyaraﬂ%h@s' | Jge F“E‘% 4 AEatt 585?&1 EOTS%{%@E% under
F?stchﬁp"l%xﬂolé %ﬁxﬁhes?ssv\ﬁg?g{c]ﬁm@f{n% & thep@kén E188RPRSEY artANY

suc esponse, may serve to destroy, dilute or
sequester both the injurious agent and the injured

i ssue be ni by, for ex l e, hea .
oo ST e T BimesyT Y Al op i WsaT b oy dragtion of
a2B8{pB8hnd Behoeas@dkii,ood flow invasion of the affected
area by whiteblood cells, loss of function and/or an
ot her synptons known to be associated with

i nfl ammat ory conditions. Ige term"inflammation” w |l
thus al so be understood taqgjinclude any inflanmatory

di sease, disorder or A on per se, any condition
that has an infl am conforent associatgdywith it,
and/ or any con 0 racterised by inflammtion as
a synptom i ncl udi ng~Friterngl i a acute, chronic,

ul cerative, specific, allefrgic and necrotic

i nfl ammati on, and ot her fdfni f inflammati on known to
those skilled in the art. The termthus al so incl udes,
for the purposes of this invention, inflanmatory pain,
pai n generally and/or fever. Accordingly, conpounds of
viHagsih W edpirésents raaterbeC (09 e bl CHp, itk QL rlaBnENt Tofd Y are as

asthma, chronjic_obstructive pul nonary. di sease .
hergibsiae yefingsy o¥hen Y genr -@&)—b gq,@emtrap@ieggg{r cyclisation
. r . t gr g’ 1 I f 1 . ) ]
i LR L IR AR P SR 1 b
condifieschmiwmiosihe deillsd peisoa) for rkaoplepatsropen tpmperature in the

i nfl uenza, .common col d,  herpe oster, hepatitjs a
PIRSERSF, ol ol APATIc et isa_ghs BTHRY e Sttt pirets (el Hhe
rSNEIR ALY NGRpePUIRSE SULG! PRleRE HEVa8E BIREeHUaRSlecular

condensation reaction conditions known to the skilled person.

Compounds of formula XXVII in which D° represents O and the -OH group is at
the 5-position (i.e. R%), R% R* and R’ all represent H and Q represents a single
bond, may be prepared by way of Nenitzescu indole synthesis by reaction of a

compound of formula XLIII,

o
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mal i gnanci es {e.g. breast cancer, colon cancer, and
prostate cancer), hyperprostaglandin E syndrone,

wohewareBartt er syndrone, atherosclerosis, gOBCT/GB2005/004981

arthritis, osteoarthritis, juvenile arthrltls
r heunat oi d arthritis, rheungt i c fever, ankyI03|ng
spondylitis, Hodgkin's dlséase systen1c | upus

eryt hemat osus, _vascul i cr.e p t
OB ST QP ERaeT o 15 B B STBYal, PP A hrrerebty
-gﬁngﬂz"h ealimMoy, WL IBRI S as Q&éﬁﬁ&ﬁor@&@ﬁﬂeﬁ&hﬁh bsﬁzroqkﬂlpne
tes nel’litus, neurodegenerative disorders such as
uAllahendisiohsthdi ze ksewabdthrsd skilfsddn $ed @k osi s, aut oi mune
di seases, allergic disorders, rhinitis, ulcers,
coronary heart disease, sar coi dosi s and any ot her
HnSRAREs W fhmanR mmmﬁay ®E Yr ove eacti€ipopaundpoahd of
the invention may al so have effects that are not
forinmRed 1LY, i nf | anmat ory nechani sns, such as in the
reduction of bone loss in a subject. Condi ti ons that
may be nentioned in this regard include osteoporosis,
osteoarthritis, Paget's diGdease and/or periodontal
di seases. Cbnpounds t hei nygntion may thus al so be
useful in increasing ¥k tineral densit as well as
the reduction igyiat ce and/or heal i Ag-Ngf
fractures, in subje Compounds of the invention are
i ndicated both in the therapeutic and/ or prophylactic
treatnment of the above-nentioned conditions. According
to a further aspect of the present invention, there is
vilegdth 4B 8 anbérbipbebic defeat vethta afmmpudd 9 fsekhKEN, i s
associated with, and/or which can be nodul ated by
inhibition of, a nmenber of the MAPEG fam |y such as a
PGES (e. g. P CE@h?YLTC4 and/ or KgAP and/or a nethod
of treatnent of "a di'sease in which inhibition of the
activity of a nenber of the MAPEG fam |y such as PGES

R e L P gt
sﬁ?%mﬁtbé \Q/xz/lé?ig Bt Hét%ltd'aﬁtlé&naﬁ Yas hdedraipBetbtCadflingd and, When T

anmount of ‘a compound of the I nvention
réreehmszefingle baed, ipnefdrablyoreareszats €HO)OBS Tiarvlrgh iRr opfﬁfeéazcbly

d%lélss ggtprteiartélseent thydroégr? rl]m er con%mons Rhown to the person skilled in the

art (i.e. conditions to induce a condensation reaction, followed by a thermally

induced cyclisation), followed by protection at the 1(IN)-position.
Compounds of formula XLI may be prepared by:

‘(@)  reaction of a compound of formula XILVI,

SUB N XLVI
_NH,
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"Patients" include mammal i an (including human)
patients. The term "effective anount” refers to an

wanerr7isb a conpound, which confers a therapeBCTAB2005/004981

effect on the treated patient. The effect nmay be
objective (i.e. neasurable_by sone test or marker) or
subj ective (i.e. the subje&i gi ves an indication of or
feels an effect) npounds. of . t he _i-pvent.,o '

nor mal | y B"é‘ergﬂ}ﬁsﬁ%@éraédﬂ%rre’é‘g?@fe i%ﬁbfrl]%cgg\h%hug I i%rh}gound of
subcut anegygly xbvecal 'y, rectally, dermally, nasally,
tracheal ly, bronchially, sublingually, by any other
parenteral route or via inhalation, in a

pharmaceutical ly acgg abl e dosage form Conpounds of
the invention may b m ni stered al one, but are
preferably adm ni st efed hygmay of known &E@mnaceuticah
formul ati ons, includi tabl ets, capsuleSor elixirs
for oral adrninistration, suppositories for rectal

adm ni stration,steril e“sol utions or suspensions for
parenteral or intranuscular adm nistration, and the

i ke. Such fornmul ati ons may be prepared in accordance
Wi th standaegianl/ o', accet ad aphaisnheeiibefoad defined i weler
According to a further aspect of the invention there

i s thus prondedsation condifinatiemindaths $rligd RRTFGR

i ncludi ng a conpound of the invention, as hereinbefore
defined, in adm xture with a pharmaceutically

accepbpbl eesaghiyBntomstiundetoronlcEEMIEr . Conpounds of
the invention nay al so be conbi ned with other
therapeutic agents that are useful in the treatnent of
inflanmmati on (e.g. NSAI Ds and coxibs). According to a
further aspect of t ention, there is pypyjded a
conbi nation pr ising: (A a conpound of the

i nvention, as herei nbefore,defi ned; and (B) anot her

t herapeutic agent that is useful in the treatnment of

i nflarnmati on,

S

wherein SUB is as hereinbefore defined with a compound of

formula XLIX,

Q-X!
Rm
Ty XLIX
0o

wherein R™ represents OH, O-Cy.¢ alkyl or Cy.¢ alkyl and Q, XL, T
and Y are as hereinbefore defined, for example under Japp-

Klingemann conditions known to the skilled person.

Compounds of formula XLII may be prepared by reaction of a compound of L,
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wherei n each of conponents (A) and (B) is formnul ated
in adm xture with a pharnaceutical |l y-acceptabl e

wadjposwardss di |l uent or carrier. Such conbi nati ORCT/GB2005/004981

products provide for the admnistration of a conmpound
of the invention in conjunction with the other
t her apeuti c agent, and nay7€hus be presented either as
separate fornul ati ons, erein at | east one - of those
formul ati ons conprises ajjconpound of the invention,
and at | east one conprisks the other therapeutic
agent, or nmay_be ted@X'e. fornul ated) as a
comnbi ned preﬁﬂ#% i .e. presented as a single
formul ati on includiNeg” a~gampound of the invention and
the other therapeutic agent). Thus, there is further
provi ded: (1) a pharnmaceuti cal fornulation i ncluding a
conmpound of the invention, as herei nbefore defined,
NQEREIUS @ faad 8l tai€ avganinbt thet défmed veftud compaungd of formula
treatnment of inflammtion, and a
Idhar maceuti cal | y- accept abl e adj uvant, diluent or
carrier: and (2) a kit of parts conprising conponents:
(a) a pharmaceutical formnulation including a conpound
of the inventionY-dsVHer ei nbefore deflilned, in
adm xture with a pharmaceuti cal | y-accept abl e adj uvant,
di luent or carrier; and (b) a pharnmaceutica
\Lﬁéré‘ﬂd' ?t 'S‘arhn'd ngl Hf!:' RY RRALREsret BehREE U6 3gaRArdt Batpling
'S use i'n the treatment of inflanmmation in
@aditivhsir e Wi th a pharmaceuti cal | y-accept abl e adj uvant,
di luent or carrier, which conponents (a) and (b) are
each provided in a formthat is suitable for

&in%% Béfdrﬁmab KIGANKUMOL KON, WLV, K& TQHIeVIIT, XLIX, L and

ounds of the invention may be admi ni stered at
Mam;el eithed wesner@a&‘i( avpilabio raae \kngRa ttofiec HiereBiea gi S e

f et ut_0.01
N A Tl TS e g
Bidtic gyrgéedhfés abpybcol@ar®8/ il dtghdad techig@er dar akalﬂyible

out lto about 5.0 ng/ kg/ day.
starting materials using appropriate reagents and reaction conditions. In this

respect, the skilled reader may refer to inter alia “Compr ehensive Organic

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

The substituents X', T, Y, RYL R?, R3, RY, R> and Q in final compounds of the
invention or relevant intermediates may be modified one or more times, after or
during the processes described above by way of methods that are well known to
those skilled in the art. Examples of such methods include substitutions,
reductions, oxidations, alkylations, acylations, hydrolyses, esterifications, 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 Y represents -C(O)OR R* and 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 carboxylic acid functional group
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For e.g. oral admnistration, the conpositions
typically contain between about 0.01 ng to about 500

wagpocanwepr ef er abl y bet ween about 1ng to about PCOGBRIONS/004981

of the active ingredient. Intravenously, the nost
preferred doses will range_from about 0.001 to about
10 ng/ kg/ hour duri ng constdnt rate infusion.

Advant ageousl v.,. .C ounds . be adm ni ster '
GBS p S RS oSBT SO iy
Rk "'@Bﬁ%ﬁéﬁzehﬁved Ur‘gﬁﬁéj FAR&RS1aPGrod® Irdilifeatons’dur A. R.
times daily. In any event, the physician, or the
Kdtiitpd0 peletheriohmind C.bW. BedsePergamer 8iesi-nd %P he act ual
dosage which will be nost suitable for an individua
patient, which is likely to vary with the route of

@gﬂ%dﬂnﬁﬁ bAtlORwedtt tiPee adthis@em theirakadtive mdmdis using
that is to be treated, as well as the species, age,

asaigtiopalgeshniqueéhal function, hepatic function and
response of the particular patient to be treated. The
above- nmenti oned dosages are exenplary of the average

1€ 38R belppre@iatainby Bfose alillse in tie arndhar] mhuthk ipnestesses elsscribed

where higher or |ower dosage ranges are nerited, and
RO B R U SR
of _the | ' : e the advantage that they are
G elfirBY Sobs PR Lol

Ve, y selective, inhibitors of a
menber of MAPEG fanmily, e.g. inhibitors of

oPOGaHa pF GSPRUTHAR S Tyt hgoao MRS PRt befre or
Sl 21 [ )
a&%%?éﬁgﬂg‘l% Ifflf:thé BEoeIMERIdnON sdiBet €duce the formation of

e specl arachi donic acid netabolite PGE2 w t hout
reduci ng the formati on of other COX generated

arachi doni ¢ aci d net abol.i.t es nd th . not ..ai.ve. .

ProisEiing, SIHES F¥0k WCQ%@%‘F?&C swﬁ% MRS thit 4Fe well

heke RPeler ekinCenRaHads: 8fd hd@edorbed epsindmRy. aF&GOehavde,
e a

vantage that they may be nore efficacious than,
fretebed sompoird stittarmediaed desgéreddstdingraythersonystegghemically

tent than, f i de ef -
Dot A amm B oies o Sue Sl e ehisal aipan. be more

phar macoki netic profile (e.g. higher ora
bi oavai l ability and/or |ower clearance) .
The type of chemistry involved will dictate the need, and type, of protecting

groups as well as the sequence for accomplishing the synthesis.

The use of protecting groups is fully described in “Protective Groups in Organic
Chemistry”, edited by ] W F McOmie, Plenum Press (1973), and “Profective
Groups in Organic Synthesis”, 3" edition, T.W. Greene & P.G.M. Wutz, Wiley-

Interscience (1999).

Medical and Pharmaceutical Uses

Compounds of the invention are indicated as pharmaceuticals. According to a
further aspect of the invention there is provided a compound of the invention for

use as a pharmaceutical.
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than, and/or have other useful pharmacol ogical,
physi cal, or chem cal properties over, conpounds known

woOnodele73esi or art, whether for use in the aboveecstGB2ert/004981

i ndi cations or otherwi se. Biological Test In the assay
nMPCGES-1 cat al yses the reactl on where the substrate
PG is converted to PGE2. fiPGES-1 is expressed in E

i and the ane fraction i
SrmdmoniagrdoplarerhnG erbpaged PEgEog e gorvity as
ﬁayceHElﬁE%harkacgmwaﬁmbaeﬁchbnm @V KRliotdatddP er dqpiafty@5 of
wi th 2, 5nM gl ut at hi one e stop solution consists

@R Onds MSBNINVIAE)N mep AXIA] ofi st e pwhish Iﬁ%%n%ms%qé‘f such

500, W 18 AR LR TB B! of SO SIPEHBIARE: b

Iﬁ@traﬁ@m@% metﬁbdszam%md:ombasmskﬁuﬁe (Wandos Suels compounds
ui pped with a 3.9 x 150 nm CI S colu

gemer pgssgqs§oge|_]@@rmaq9g@\q:aé Wt@jﬁy, @Hﬁil%‘?dﬁbﬂggugg AC 1v1ty is
0
(R 151 AR PRl o RIS A 95 AT oo

1©BaBsINe 00 ed| thyrefare elaec Hesambed 838 fprod]:@@”rmf n@@&rﬁ& of the
KPi - buffer with glutathione. Total protein

eveE®At ration: 0.02 ng/nL. 2. 1 nL inhibitor in DVSO,

I ncubation of the plate at roomtenperature for 25
mnutes. 3. 4 nL of a 0,25 mM PGH sol ution. Incubation
B “phenpl deoatponod of terpentbut,eved mcluge compowndts. thaf, form a

100 nL stop solution., 180 nlL anal zed
ATERPUEPLTE, e BYRFES: had (OSHOr DA F8BieFeb A0 By
ﬁi@éfetglfmlﬁ&e £:9L | e NGa1x@m®| @ur)l NfMdivERe t B or parenteral
administration. All prodrugs of the compounds of the invention 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 includes compounds that may possess some
pharmacological activity, but that activity is appreciably lower than that of the
“aotive” 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.
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fol l owi ng abbreviations may be enployed: cy cycl ohexyl
dba di benzyl i deneacet one DI BAL dsobutyl al um ni um

wapaieiodsedVAP 4, 4- dnet hyl ar ni nopyri di ne DVP  PCT/GB2005/004981

di met hyl f or mam de DMSO di net hyl sul f oxi de DPEphos
bi s- (2- di phenyl phosphi nophenyl ) et her Et GAc et hyl
acetate HPLC Hi gh Pr essure’Li gui d Chr omat ography MeCN

AL AL S@msoﬁqegﬁé%%@y M PUCL R P AG ihibit the
activt qﬁ%ﬁgﬁ5gq&ﬁ&mhggﬁx}@@gbanrne TFA trifluoro acetic

aC| t et rahydr of uran xant phos
9, 9-di et hyl - 4, 5- bi s(di phenyl phosphi no) - xant heneSt art i

ng mat d.ch
Nodee e SRR harQir i L T REREP (S el i, Cror
ei\&%gle &1edtiv )gfﬁa a‘&udrty il p’fd)sﬂ@glﬁhﬁmB: aj'rﬁhas&(&mzﬂl parficularly

boxymnet 1- (4-di et hyl am nopheny

met%ommvmﬁm %@ﬂﬂi@ﬁ Al g lgs-1 éﬁr%@kyrqven%eoacﬂon
% Qﬁ?%%e@ta&h lex ?Q&Rll?c% %@%-P%%n% £nedi20h6t, 3ok

ure o

by MicH ShbwiESLL ﬂmﬂhl@.ﬁﬂd efieud] Meﬂﬁnﬂ% at nguy bezdesnmmmed in
1, 3 acetonedlcarboxyllc acid dieth este

U tegt fesptihed elavat Qoylmogncgn%fu@g igyen 1on may tflus be use%l 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 C4 (LTC,), for
example as may be shown m 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 LTCy is required. Compounds of the invention may also
inhibit the activity of 57lipoxygenase-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

inflammation.

The term “inflammation” will be understéod by those skilled in the art to include
any condition characterised by a localised or a systemic protective response,
which may be elicited by physical trauma, infection, chronic diseases, such as
those mentioned hereinbefore, and/or chemical and/or physiological reactions to
external stimuli (e.g. as part of an allergic fesponse). Any such response, which
may serve to destroy, dilute or sequester both the injurious agent and the injured
tissue, may be manifest by, for example, heat, swelling, pain, redness, dilation of

blood vessels and/or increased blood flow, invasion of the affected area by white
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/ p-toluenesul fonic acid and CHC (50 nlL) was heated at
reflux or 6 h while the water was renmoved with a

wOeaw/03t3ms kKt rap. The m xture was concentrat ed ROWGH2605/004981

sub-title conpound was used in the subsequent step

wi t hout further purification. (b)

| - (4- Di et hyl ami nopl i enyD- 2-&t hoxycar bonyl net hyl - 5- hydr
oxyi ndol e-3- carboxylic acid ethyl ester A m xtur f
toquscidibelony PARIICHBRREHGY 47 ABFhENTPEREIIEIBI Y Horgotiaied

'@#ﬁ%@%ﬁﬂﬁﬁ&?%O&%ﬁoﬁag’ 34.2 mol, see step (a) above),

nzoqui none (4.62 g, 42.-8 mml) and anhydrous
MeCN (70 nL) was stirred at 70 OC for 2 d and at 4 0C

’;1'?6:3 ﬁ%qgg “'T a?ng]'%lacln%’ \g\%@ ((;[g%%/()e eﬁgo(e glyeangndreresgoroﬁﬂtgl LiAgE any
ihﬂér?ﬁngo% hiydeadd nQRRAGRYIr) cor@idnopyc 8¢, heRydomityl it fds tan
riflu

or onet hyl phenoxy) i ndol e- 3- carboxyljc acid ethyl
iaftremalryexnperenbassociated with it, and/or any condition characterised by

1 -(4-dj.et hyl am nophenyl ) - 2- et I -
BRI st caPBe Tealng IR FRLRRE B gt
sﬁ%{hc, S88oRt AR Lo MRMm&AEWnOAe) @héBHrmy, of0idBmmation
), 4-%r|fluoronethylbenzeneboronjc aC|? &%29 ,
Ino68: tatinisp skiblpd i theerrt SEherferm @}L@gal%plygiesE ANE Qﬂrr{’%’ﬁ?s of
. 68 )., ol ecul ar. siev drous CH2d 2
oo SRRt P T P A et
concentrated and purified by chromat ography to give

the sub-title conpound. Yield 150 ?\% 56%(d% ¢
AcCadingxy femaginds- glathg; By sRHORNTRE p e Ay 81 (he treatment o

b IhloMer IBLOYI RREAGKN wideRdobinis Ry ROYE! iffithidry
bavied- dicatd) yibawablaopdvesi yyhdidnes, hiofigmarbopaist feybr, Sn{gaine,
rifluoronethyl phenoxy) |ndol e-3-carboxylic.acid ethyl
oo l030P Po, DO FIZL B HEH L0 b G7E] IR (68
)eoNdndi 2 - ir t bh@rial
%ﬁg%F%BN%F%%g%fggﬂaggﬁgﬁi ??Veéeg%¥%a§kﬁh?aésg§% torla
R clionndurext dedteds, wiythekirtte, biline, sogibdlmedleated paededures,

O T AN N S <
ﬁ}%%rﬂrbﬁéﬁarﬁm‘)%%&%, R1A35i@)Bartter syndrome, atherosclerosis, gout,
arthritis, osteoarthritis, juvenile arthritis, rheumatoid arthritis, rheumatic fever,
ankylosing' spondylitis, Hodgkin’s disease, systemic lupus erythematosus,
vasculitis, pancreatitis, nephritis, bursitis, conjunctivitis, iritis, scleritis, uveitis,
wound healing, dermatiﬁs, eczema, psoriasis, stroke, diabetes mellitus,
neurodegenerative disorders such as Alzheimer’s disease and multiple sclerosis,
autoimmune diseases, allergic disorders, rhinitis, ulcers, coronary heart disease,

sarcoidosis and any other disease with an inflammatory component.

Compounds of the invention may also have effects that are not linked to
inflammatory mechanisms, such as in the reduction of bone loss in a subject.
Conditions that may be mentioned in this regard include osteoporosis,

osteoarthritis, Paget’s disease and/or periodontal diseases. Compounds the
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powder. Yield 90 ng (66% np 234-236 0C. 200 Mz

IHNWR (DMSO-J ), d: 1.09-1.29 (m 6H); 3.23-3.61 (m
woBe6/03786 (s,IH); 6.81 (d, = 8.3 Hz, 2H); 6. 9BCTMB2005/004981

=8.8and 2.1 Hz, IH,; 7.02-7.27 (m 5H); 7.69 (d, J =

8.3 Hz, 2H); 7.80 (d, IH). I;xan'pl e 2 2-Carboxynet hyl -

1-{4-chl orophenviy 7

s eb S ARE A A ke Sl rinGRL BOKAY) & RTIs

6
1
1

é 2-enedi oi ¢ acl

@k et daviorestifdidetze afdbr hdalihg o€ amotendinwalgeqis.epar ed in
acplcaydanc(eb;/\/l th step (a) Exanple 1 from4-chloro
ani li ne.

-f4- - . _ i
125 TR e oo s

SOPRAAE tWasncRt 8Pk abovermattmied@ondtivast h step (b)
Exanple 1 from 3-(4-chloro

am nophenyl am no) pent - 2- enedi oi ¢ acid di ethyl ester
%éc%)g mgn‘%}g % furttiel a%e%f)of(tﬁ% p@é&ﬁfﬂh@er@i}m, t¥kelid pPovided a method
éftféhtxtﬁéﬁit ;@fﬁlﬂﬁemﬁl Vhidh egdaisncyazad withnarddretihich san e moitlated
or one - - 3- i -

SR RenOcy, ekl SR s e
@S %Olr(g;ﬁg&(ﬁorwgi!&lﬁ %1_%201( ¢) mExeaRlferdathle®Mbf a disease in which

(4-Chlor ophenyl - et hoxycar bonyl net hyl - 5- hydr oxyi nd
@hidcalthexytiviy et thembthyf the SYAPECL BBilyguch 28 Givp(and

see step (b)._Ex e 2 nd . ) .
Wﬁleql@rﬂsugm%)nﬁﬂim ¢ SRS eidgsiefo iy TpTwEd (&
gﬂ%ﬁ%ﬁgﬁel QW%?5FHEOQ5§8@1}9&§)S administration of a therapeutically
-Carboxymet hyl -T-(4-chl orophenyl )-5-(4-trifluorgnethy
tApheine wynpuhttbia ocbewoddcal thexiphértioac el hixepbsione defred, 10 a

| - (4-ch] arophenyl ) - 2- oxycatr b Loethyl -5-(4-trifl
POt Ry CHRE HORY P* %W&?ﬂ%%?%tpc%’%&%@ fhgl% }z}\'ciyd et §1y| :elste:rjo
(140 ng, 0.25 mml, see step (c) Exanple 2), NaCOH (aq,

2M 2 nmL) and dioxane (2 nL) were heated at 120 C for
“Patients” include mammalian (including human) patients.

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

indication of or feels an effect).

Compounds of the invention will normally be administered orally, intravenously,
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 known pharmaceutical formulations, including tablets,

capsules or elixirs for oral administration, suppositories for rectal administration,
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4.5 h, cooled, diluted wwth H20, acidified to pH 2
with HJ (agq, 1 M and extracted with Et QAc. The

woaodsinede ext ract s were washed with brine, dri edT/@82005/004981

SM4) and concentrated. The residue was treated with
CH2A 2 (2 nmL) to give the title conpound as a white
solid which was recrystalligged fromCH O 2ZEtOH (9:1).

Yield 45 ng (379, 274-276.0C, . 200 - -
stepAsTS utiops O ?uS@%ﬁongg?f paipegal g P??%S%ng aﬁ%@%@f’ and
t&%gke-] 8.2 Hz, 2H); 7.63-7.88 (m 5H); 12.3-13.0 (br s,

. Exanpl e 3 2-Carboxyneth gl - 1-phenyl-5-(
4-trifluoromet hyl phenoxy)i ndol e- 3-carboxylic acid (a)
3- Phenyl am nopent - 2- enedi oi ' I et T,
Sab AP B0 RS e s P Do U SRRl epred

ﬁmcg@caﬁgﬁm@ 1 fromaniline. (b)
2- Et hoxycar bonyl net hyl - 5- hydr oxy-

1- phenyl i ndol eo- carboxylic acid ethyl ester The
ub-title co red.jn..a NG.8s WhitoRided
@%Cgﬁ%%%)toﬁa%%gp%sﬁ gm@gﬁgﬁeﬁgcf%%nng%g{]? ;?2- e%\é\%i q% ¢
ST o st s ) o) o

ie : g (8%. (c - Et hoxycar bonyl et - .
Hprquhsfiyre - fiperd, tin i mGEHs TR %ﬁéﬁ%‘i@%" W cqcgepyzble adjuvant,
rb[oxyél i g acid ethyl ester The sub-title conpound was
PPear sy

g1 accordance with step (c) Exanple 1 from
2- et hoxycai - bonyl net hyl - 5- hydr oxy- | - phenyl i ndol e- 3- car

b [ i.d et hyl t 170 , 0.4 I t
HCETRCL I A Y
S, Ty Dy e sy e, oA i

Ldphenoxy) i ndol e-3-ca tboxylic acid The title conpound
mg&; EtJoa raefgrtiler} afasggc(t) ro(% the %van{ign,s’chg% il %}O\}i%(eadng | & nfbination

product comprising:

(A)  acompound of the invention, as hereinbefore defined; 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 (ie. presented as a single formulation including a compound of the

invention and the other therapeutic agent).

Thus, there is further provided:



10

15

25

2- et hoxycar bonyl neth}' | -1-phenyl -5-(4-trifluoronethylp
henox} )i ndol e-3-carboxylic acid ethyl ester (130 ng,

wO0.200/0mmeb, see step (c) Exanple 3). The conpoRQ@GB2805/004981

purified by recrystallisation from CH2CO 2/ EtOH (9:1).
Yield 45 ng (39%, np 255-257 C. np200 Miz 1H NMVR
(DVBO-d6), d: 3.99 (s, 2H);%'6.91-1.01 (m 2H); 7.1 1

égéa %lyd_rifgc%glcag fm%la}%g?x%cﬁ%%z % Oi?%ﬂd & 151?;16 mZ/gg&;H as
X @RS eXefined, another therapeutic aoent that is useful in the treatment of
2- Car boxynet hyl -1 -f 4- methoxyp enyl)-5-f4- trlfluorometg1

ipflphenteny,)and dglherndicewnalmaptdptabieadiuaay. diluent or carrier; an
3-f 4- Met hoxyphenyl am no) pent - 2- enedi oi ¢ aci d di et hyl
ester The sub-title conpound was prepared in

gcoan@iaap@méﬂcb sikiap c o@hagmle 1 fromj -anisidine.
? 2- Et hoxycar gony

) 3 ey phagsapogutical H@kl?% Resiyding AoesmEond &f B piegtion. s

BT IS T sl et

3- (4-mmihex Jipheny baftnappent - 2- ened|0|c aci d di et hyl

t 3.00 : L le 4). .
(%§e|e[-ja mhgglaggqtmgb/ssorrrngn?lon Sﬁﬁugmg pangt%)er ’Iﬁzﬁc?e{'}r)%u’gc a)cent that 1s

|- (4- Nb XyPhe y réaﬁ% @P(yffﬂﬁxqgrﬂi%ﬁmtuhyladéﬁtﬂfet Mvfth U g

ororrelfsﬁ phenox o e-3 -carboxylic acid eth

ester hEﬁﬁa&Mbceﬂ]yt-dc%];mﬂjm adgndanmmme@maecbm n
accordance with ste

Sk SR PERP D REL Y 10 S PO SR /e RSP ie) phanyis o
.e-3-car! L C:aci, t 176 , 0.46 I,

SR AR B bherest er (176 e

4-trifluoronet hyl phenyl boronic acid (129 ng, 0.68

nmol ) Yield 140

Gorea R ety PR AT G VASRITTe 2 220799 1908 F et
QIJLBBSA}SJ%' ﬂgﬁlaﬁdos%g&aﬁﬁg’)%hgé: 3¢ Between about 0.01 mg/kg of

body weight per day (mg/kg/day) to about 100 mg/kg/day, preferably about 0.01
to about 10 mg/kg/day, and more preferably 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 ingredient. 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

total daily dosage may be administered in divided doses of two, three or four times

daily.

In any event, the physician, or the skilled person, will be able to determine the
actual dosage which will be most suitable for an individual patient, which is likely
to vary with the route of administration, the type and severity of the condition that
is to be treated, as well as the species, age, weight, sex, renal function, hepatic
function and response of the particular patient to be treated. The above-mentioned

dosages are exemplary of the average case; there can, of course, be individual
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woO-2006/0met6hoxyphenyl ) - 2- et hoxycar bonyl net hyl

The title conpound was prepared in accordance with
step (d) Exanple 2 from

or onet hyl phenoxy) - i ndol e-3-carbox}dic acid ethyl
ester (125 ng, 0.23 nrnol, see step (c) Exanple 4).
Yield 72 my (64%, np 248-350 0C. 200 Mz 1H NMVR

WlCﬁHﬁrﬁe¢ %h?roorﬁlgsvgf QOQ ﬁfanvf's_bage f?e%{})d.? %g\%c'h args_i)fﬂhm

tlZe %pé%‘th}s mv@htl%nHZ 2H); 7.69 (d, J 8.5 Hz; 2H);
2.3-12.7 (br s, 2H). ExarrpIeS

2 Car boxyrret hyI 1 -f3- et hoxyphenyl -5-(4-trifl uoronet hy

ole - _car N
SRR RokyoreapPamthoyent 38EhEar Sl ey eyt o
;ﬁ@f&%‘b IyT68e Wb ﬁqmbit@rswﬁpmamdew\@fsm@@fmm,m g mhlbltors of

accordance with ste é JIfrommafw | ne
frpyaglandin E synthases ( G S) and partlcular y microsoma prostag andin E

SRR el e o

fﬁﬁﬁﬁiﬂrﬁf t‘h@%peﬁﬁiﬁp&laelddd)nnc acxdonneltahcoi&e WiGE: witlep:t (rbfucing the
nple 1 from

o omeat ooy LG Agacae A By ovs a6idaas gheline PaY i no
%enzeg/ﬁ%e t%)%g? . [0I0Lia1e$ S8 S HER s bWt Snore. Yi €l d 875 ny

2- Et hoxycar bonyl net hyl -1 - ( 3- nethoxyphenyl) 5- (4 triflu
oronethyl henoxy).- i ndol e- ar boxyric i t
unghet SgHnYetipR IR o %‘?‘/ﬁé‘%ﬁzﬁaﬂhﬂ 1Y be more
egﬁ L%@r{ﬁfn \’Metlgssstt)ﬁ t Qﬂ @Eﬁg&eaclmfr R4, be more potent than,
T Hoxycar bonyr met dr oxy- | - ( 3- ni et hoxy

ﬁrh@mlféw&c@deeef&ctsahm ioy Imare aedilst aésqﬁpepd den.and(ordgvenbetter
0.46 nmmpl ,. see. ste

PhaspaqoKnsHe P} ﬁ]@ |(% Eeﬁ&?oa'l% P]@ﬂ%&(} ag%ﬁagqgg féld/ or 108761‘6 glearance)

t Bplahﬁ/ Yirgld oalzpu%l(ﬁﬁrﬁlac{cqac@al(ﬁﬂyﬁﬁéy r&tdﬁl&imézd froperties
é&yp henyl - 5- (4- trlfluoronet henoxy)lndole 3-
war, beagypaundadiewn in the prior art, Whether or use in the above-stated

1‘5

indications or otherwise.

Biological Test
In the assay mPGES-1 catalyses the reaction where the substrate PGH, is

converted to PGE,. mPGES-1 is expressed in E. coli and the membrane fraction is
dissolved in 20mM NaPi-buffer pH 8.0 and stored at -80°C. In the assay mPGES-
1 is dissolved in 0,1M KPi-buffer pH 7,35 with 2,5mM glutathione. The stop
solution consists of H,O / MeCN (7/3), containing FeCl, (25 mM) and HCI (0.15
M). The assay is performed at room temperature in 96-well plates. Analysis of
the amount of PGE, is performed with 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 TFA (0.056%), and absorbance is measured at 195 nm
with a Waters 2487 UV-detector.

The following is added chronologically to each well:

- 5- PATIGB2605004981
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The title conpound was prepared in accordance with
step (d) Exanple 2 from

wa-2eaiclaxdge ar bonyknet hyl -1 - ( 3- met hoxyphenyl ) - 5- ETIGE2005004981

or onet hyl phenoxy) - i ndol e-3-carboxylic acid ethyl

ester (125 ng, 0.23 mmol, see step (c) Exanple 5).
Yield 80 ng (53%. np 237-239 0C. 200 MHz H NMR
(DMSO-J ), d: 1 (s, . 3:.90-4.0 . 2H) 7 B 7 :
s, 190, Pégwfg}ﬁgal (R "?Uf%’?lsé“fht ,53&@1%‘%2 ﬁzo?all Eﬁ";tem
7.70 = 8.020He/mat) ; 7.78 (d, J = 2.0 Hz, IH);

12. 3-‘%%??}’1%?&30?01 B Exanpl e 6

1 - f Benzo[ ikBpdboxd M50y | heubatian bbshermdathyal TG 4emperiugRFoT
onetgééphenoxy)indole- 3-carboxylic acid fa)

3- f BeZ@[MB38di oxol - 5- yl am no) pent - 2- enedi oi ¢ aci d

i ethyl -ester ,The it | S1AOHPRIAGkHRSo PHRP LR at Room
Jac(:orzé(;éllll‘(:c(e)tfvﬁ ﬁgsxplg%qj(%%{z Egélrrp{lrg 1 fromO »
benzokhndladiro %2160 3eqdndmi ne. (b) |

-Berzo[ 1. 3] di oxol - 5-yl - 2- et hoxycar bonyl net hyl - 5- hydr ox
4in ddl0enl3stopaelentyl i c acid ethyl ester The sub-title
(éggpn& d}ivaapgr rgféaé gr(ljalgf.{]edax{;i&?ﬁgﬁape wth step (b)

3- (benzo[ I, 3] di oxol -5-yl am no) pent - 2-enedi oi ¢ acid

di ethyl ester (30 mmpbl, see step (a) Exanple 6). Yield
Bxaitplgs (19% . (c)

| - (Benzo[ 13] di oxol -5-yl)-2-et hoxycar bonyl nmet hyl - 5- (4-t
rifluoromethyl phenoxy) indol e-3-carboxylic acid ethyl
Bt Slfvelhisn SHBiIshide BORPOUAL thatllorepaeednples, in which the
accorgance W th steg (c) Exanple 1 from

follo Wergzadibte vatidhoway bs egppjayedet hoxycar bonyl net hyl - 5- hyd

r oxyi ndol e- 3- car boxyl. i i;,d ethyl ester (189 ngy, 0.46
ol , see step (b) é?g%%?%*%) and

dat i f1 uoromet hyl pheiibdnbglideneaceamed (129 ny, 0. 68

mol ). Yield 175 ng, 68% (d) . . )

DiR&knzo[ 1. 3] di oxol dysw#ylzfugamﬁwﬁélfiﬁw -5-(

B4 1 voromet hyl phonoxy) i ndpl gs.dnsar boxyl i ¢ acid

DMF dimethylformamide

DMSO dimethylsulfoxide

DPEphos bis-(2-diphenylphosphinophenyl)ether
EtOAc ethyl acetate

HPLC High Pressure Liquid Chromatography
MeCN acetonitrile

MS mass spectrum

NMR nuclear magnetic resonance

rt room temperature

TMEDA , N,N,N' N'-tetramethylethylendiamine
TFA trifluoroacetic acid

THE tetrahydrofuran

xantphos 9,9-dimethyl-4,5-bis(diphenylphosphino)-xanthene
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The title conpound was prepared in accordance with
step (d) Exanple 2 from

wO-20@z3eh | , 3] di oxol - 5-yl) - 2- et hoxycar bonyr r nePOyiGBRo(5H04981
-trifluoronethylphenoxy) i ndol e- 3-carboxylic acid

ethyl ester (170 ng, 0.3 ngB see step (c) Exanple
6). Yield 132 ng (88% . 200 'M+z 1H NVR (DWVSO d6), d:

Sﬁ&r%gg H)Sqatega 7ang %@n%?ﬁl rf:a__gént% 6%62@7{{ %gm( ‘ghe: z%ﬂ%es@@ Gederfhed

b%io@&'ar% CZ)ﬂm(\éﬁlal%"ﬁvaﬂZblz@rdrﬂ,, e.d Storda-Q\lddich Fhe Ch2m#ls12. 6
. Exanpl e
2 Carboxynethyl-l-(4 car boxynet hyl phenyl )-5-(4-trifluo
oneﬁh | phenoxy) - indol e-3-carboxylic acid (a)
éﬂ?ﬁl%ihoxycarbonylnethylphenylan1no ) pent - 2- enedi oi C

Achhosh 8Ly 1-e5 HRthyIens thenyi t 3-61-cidhpoumeth ke indae
I'n accordance with step (a) Exanple 1 from

3 XY ophenyl acetate (3.00 g, 16.7 mmol). (b)
2- Car boxynet hyl - | - (4- car boxynet hyl phenyl ) - 5- hydr oxyndo
| e-3-carboxylic acid ethyl ester The sub-title

(Egﬂwmmnﬁh%ﬁﬁmmbﬁﬂﬂﬂﬁﬂnmMDaﬂébmddnnea%éﬂhd&L@ﬁ;xb)
le 1 from

@"’Wé‘f bR EAIBR IRy IopRUARIE AT rofpnt mnedhelal grEone
03 9@811@ Q%g dﬁe?tﬁﬁr %&&6 (7. SITHJ‘)’EJ 4258 enBbBP a( Stalli@m@hciint of

ﬁtcﬁj@dnbﬁﬂﬂimi zh:yd ahd C‘H-Qia(ﬁbmlﬁmds;hepwé@ rafgux or 6 h while the
4-trifl uoronet hyl phengx 3-car box
‘@@tﬁwg%éeg%qvef’rWéth& eq gT%l)‘TE%)ITE. B i sVt %‘HZ‘{F% (b6 the

ookated ik furth f tio
%ﬁgg%g%ggﬁuﬁ%%F ﬁkggngg%%giéneshf ﬁhenyl) gr ?é?giy?n

dol e- 3-carboxylic acid ethyl ester (235 ng, 0.5 nmol,
i : 1—3 h d oxyindole-3-

?%ﬂix)vglc Xbl@leﬁ%i[gs%er”g’ 41% (d) 2- Car boxymst hyI - g (
4- oxynet hyl phenyl)-5-(4-trifl uoronet hyl phenox g
Anglodtere 361 (b diefliylammephenylamino)pent-2-enedioic a01d diethyl ester
(11.9 g, 34.2 mmol, see step (a) above), 1.4 benzoquinone (4.62 g, 42.8 mmol)

and anhydrous MeCN (70 mL) was stirred at 70 °C for 2 d and at 4 °C for 1 d. The

=

solid was collected and recrystallized from MeCN. Yield 4.5 g (30%).

(c) 1( 4-Diethylaminophenyl)-2-ethoxycarbonylmethyl-5-(4-trifluoromethylphen-

oxy)indole-3-carboxylic acid ethyl ester

A mixture of 1-(4-diethylaminophenyl)-2-ethoxycarbonylmethyl-5-hydroxy-
indole-3-carboxylic acid ethyl ester (200 mg, 0.46 mmol, see step (b) above),
Cu(OAc); (83 mg, 0.46 mmol), 4-trifluoromethylbenzeneboronic acid (129 mg,
0.68 mmol), Apyridine (55 pL, 0.68 mmol), Et:N (94 uL, 0.68 mmol), molecular
sieves 4 A and anhydrous CH;Cl, (10 mL) was stirred at 1t for 2 d, filtered,
concentrated and purified by chromatography to give the sub-title compound.

Yield 150 mg, 56%.



The title conpound was prepared in accordance with
step (d) Exanple 1 from 2-carboxynet hyl -
wa-200b/00asboxymet hyl phenyl ) -5 PCT/GB2005/004981
-(4-trifluoromet hyl phenoxy)- indol e-3-carboxylic acid
ethyl ester (120 ng, 0.2 muol, see step (c) Exanple
Yield 105 ng (98@6 20@ Mz 1H NMR (DWBC>J ), d:
0, ( 2 6.

<%534--2

21 GanhauyREkal 13- ohl or ophenyl )-5- (4-tr {1 . or oret
yI phenoxy) ndol e- 3- carboxyllc acid (a)
AB B2 @eo P dh@a@at@awiam@méwylbeqﬂmycm@oaﬁwt@r St Hytrifluoro-

f}@% Theéﬁg\‘f tl CFISDB f?ﬁ@%ﬁ%‘?és’[%r(ﬁgé O'.ﬂi mmol, see step

QJva] QRIOH (€2 MDY mL) and dioxane (2 mL) was stirred at 120 °C for

| or ophenyl et hoxycar bonyl net hyl - 5-
§ m@pedmé@?ﬁa@fm DRt el iy Ao MR OAC

THRTPHA N A RERALEInh o RN ARACE aflt! Bishd SRIkDIN=5 0.,

or ophenyl am no) pent - 2- enedi oi ¢
c$ﬁce|§ilézd’2egtdhﬁ h}uﬁﬁédjby ¢BOnraphyee giteape (it} cExpopideasd) gray
ie (c)
powdgr. éﬁP]ér%ﬁ%W%) Elpe?tﬁﬁo%@cgr boiiylmethyl -5-f4-triflu

0 BEEELLRRTSHsQ B ey bt gl deptivin: 3.3

(@@ngsi@m(:&m b 19t epD)( 65 Ea@NP+ 8. farfirhimHz, lH) 7.02-7.27 (m,
chl orophenyl ) - 2- et hox carbonyhnethyl 5- hydr oxyi nd

Iﬂﬂb7§9ééhbo%yﬂﬂ% i 43(dyiHest er (141 ngy, 0.35 mol,
see step (b) Exanple 8) and
4-trifluoronethyl phenyl boronic acid (100 ng, O0.53
B@glple 2 Yield 120 ny (63% (d)

I -( h

2- Carboxynethl
15 2-Qanbei 4

c H%X g gvconpound was prepared in accordance mnth
anple 1 from

(a) 3-(4-Chlorophenylamino)pent-2-enedioic acid diethyl ester

wn

The sub-title compound was prepared in accordance with step (a) Example 1 from

20  4-chloroaniline.

(b)  1-(4-Chlorophenyl)-2-ethoxycarbonylmethyl-5-hydroxyindole-3-carboxylic

acid ethyl ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
25 3-(4-chloroaminophenylamino)pent-2-enedioic acid diethyl ester (42.8 mmol, see

step (a) Example 2). Yield 2.8 g (16%).

(c)  1-(4-Chlorophenyl)-2-ethoxycarbonylmethyl-5-( 4-trifluoromethylphenoxy)-

indole-3-carboxvlic acid ethyl ester

30  The sub-title compound was prepared in accordance with step (c) Example 1 from

1-(4-chlorophenyl)-2-ethoxycarbonylmethyl-5-hydroxyindole-3-carboxylic acid

‘ethyl ester (185 mg, 0.46 mmol, see step (b) Example 2) and 4-trifluoromethyl-
benzeneboronic acid (129 mg, 0.68 mmol). Yield 145 mg (58%).
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| - (3-cMorophenyl ) - 2- et hoxycar bonyl nmet hyl -5-(4-trifl uor
onet hyl phenoxy) i ndol e- 3-carboxylic acid ethyl ester

w0 20m/0m866 0. 21 Mol , see step (c) Exanple 8). YCeIaB20®/004981

ng (68%, np 236-238 0C. 200 MHz 1H NMR (DWVBO-7) d:
4.02 (s, 2H); 7.03 (dd, J 8 8 2.1 Hz, IH); 7.07-7.18
(m 3H); 7.43-7.54 (m I|H); 867.59-7. 74 (m 5H); 7.78
(d, J = 2.1 Hz, IH; 12.2-13.0 (br S5 2H). Exanple 9
2- Car boxynet hyl -1 -(4-trifluoronethoxyphenyl)-5-(4-trif
(Wor onet hybeRena) -(4-geetphdrtes poxyfiiczomethdiphadoxy)-1H-
(4 Tr| il uor omet’hoxyphenyl'am -1 0) pent - 2- enedi oi ¢
er The sub-title conmpound was prepared
| n ag %%L gfg n@t#& 181e %}?}n{e%?hogic)%%n?hﬁetﬁ{}lgmél -trifluoromethyl-
&eﬁéiﬁﬂ@@@bé&ﬁw)ﬂ@k%d 5] ester (140 mg, 0.25 mmol, see step (c)

d -l-(4-trifl Onet h h | |
et o2 hioCBLiotr Thd TS DT Sh BRI Fee Bl Ep Lt or
43§] %856 aaﬁﬁew&ﬁ% Xsﬁfgﬁen %ﬁig&( e 21wWfithORC] (aq, 1 M) and

I uoronet ar ni no) pent - 2- enedi 0| c acid
eﬁkltr@stWWﬁSlEﬂDAéB T80 @mb2dedbexmpts. w¥ieetdsi®dl wih (18194 . dried

éﬁg%@éépwﬁvm Tigs rosiden.tas e it CRBRRdREMD jo give
uh &?;68&%"&%%&'@%9&@&1{1@% ﬁ‘ec%rs@ﬁﬁMXﬁ%rh@mmd/EtOH

e sub-title conpound was prepared in
(&ClQoYﬂ@@femgn(ﬂ%)stnqp”'(éb)W@@npl e 1l from

2 et hoxlryﬂgar bon Irret %L&;S,fl.% dr o% ét9§? 'g,{nL %}'_

E’Ozﬁszi %g}%sn?:?%%’pﬁ{)fﬁ??boro ac )dansl(l eld 135 ng

(659 . (d)

2- Car boxynet hyl -1 - (4-trifl uoromet hoxyphenyl V5-(4-trifl
hyl phenoxy) i ndol e-3-carboxylic acid The title

ﬁ@g}%%k‘%gtﬂ@lsl Bfl@fR@r e - RS REH AN R0 WMo SR Xylic acid

anpt e 2

(a) 3-Phenylaminopent-2-enedioic acid diethyl ester

The sub-title compound was prepared in accordance with step (a) Example 1 from

aniline.

(b) 2-Ethoxvcarbpnvlmethv1—5-hvdroxv-1—phenvlindo1e—3-carboxvlic acid ethyl
ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
3-phenylaminopent-2-enedioic acid diethyl ester (30 mmol, see step (a) Example

3) . Yield 0.92 g (8%).

(c) 2-Ethoxycarbonylmethyl- 1-phenyl-5-(4-triffuoromethylphenoxy)indole-3-

carboxvlic acid ethyl ester

The sub-title compound was prepared in accordanée with step (¢) Example 1 from
2-ethoxycarbonylmethyl-5-hydroxy-1-phenylindole-3-carboxylic acid ethyl ester
(170 mg, 0.46 mmol, see step (b) Example 3) and 4-trifluoromethylphenylboronic
acid (129 mg, 0.68 mmol),. Yield 150 mg (64%).
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2- et hoxycar bonyl net hyl -1 -(4-trifl uoronet hoxyphenyl)-5-
(4-trifluoronethyl phenoxy) i ndol e-3-carboxylic acid

wetmeslo7esser (130 ng, 0.22 mmol, see step (c) BRaIGH2605/004981

9). Yield 85 nmy (60%, np 257-259 0C. 200 MHz 1H NMR
(DMSO-d6), d: 4.04 (s, 2H)8 7.03 (dd, J 8.9 and 2.1

Hz, IH); 7.07-7.17 (m 3H)}" 7.53-7.75 (m 6H); 7.79

(dy, J = 2.1 Hz; IH; 12.4-12.75 (br s, 2H). Exanple 10
2-Carboxynethyl-I-(4-isopropy|phenyl)-5-(4-trif|uorone
t hyl phenoxy)i ndol e-3- carboxylic acid (a) _
@ (AckSRREARMIPILe Ax T Ao} ifiasiontlemstinok o ireolcd3 ghdlrylic

ster The sub-title conpound was prepared in
aadcordance with step (a) Exanple 1 from cum di ne. (b)

-Et b th

Thh GRS R O T ke o BRI RARE RN QRETY) Basnped

’)Ce@ﬁm\%mom;&ﬁet@grp p@meldyumma@mmmmymhmxsmlq 5)carbox—
rom

vHe e&&eﬁwbmﬁwﬂ ph @y O mo&;éﬁ% step Endaiagipde Heille SPBPRYP
l ie
W@ﬁ@%lﬁéc%%l@%ly AIRG60 P HER: )c@étﬂm (91}0)) 1d¥isehg (39%),anp

oxycar onv
254:0k300r opyl phenyl') - 5- (4- trlfluoronethylphenoxyv

dol e- 3- boxyl d eth t b-
n'm%ﬁéa%a ﬁé@w&@k‘é@%n@ SR saded ST eppey 11 @
2 SRy Bal Aoy e 4T T4 SERp T “o Tyde oy
1QQ@O¢€6§ﬂ§angoxyllc acid ethyl ester (143 ng, 0.35

mol, see step (b) Exanple 10) and
4- trlfluoronethylphenylboronlc acid (100 ng, 0.53

)., Yield 110 ng (57%. (d)
E%ggﬁi%oxynethyl-l-m i sopropyl phenyl ) - 5- (
e irbb i aometbmbibbendenyl deetteilugoomthiphenoxyindod-Fhe

title conpound was prepared in accordance with step
qﬁﬂﬁﬂﬂﬁé?e 2 from

(a) 3« 4A-Methoxyphenylamino)pent-2-enedioic acid diethyl ester

The sub-title compound was prepared in accordance with step (a) Example 1 from

p-anisidine.

(b) 2-Ethoxycarbonylmethyl-5-hydroxy-1-(4-metho xyphenyl)indole-3-carboxylic

acid ethvl ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
3-(4-methoxyphenylamino)pent-2-enedioic acid diethyl ester (3.00 g, 9.8 mmol,
see step (2) Example 4). Yield 1.55 g (41%).

(¢) 1-(4-Methoxyphenyl)-2-ethoxycarbonylmethyl-5-( 4-trifluoromethylphenoxy)-

indole-3-carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (¢) Example 1 from
2-ethoxycarbonylmethyl-5-hydroxy-1 -(4-methoxyphenyl)indole-3-carboxylic acid
ethyl ester (176 mg, 0.46 mmol, see step (b) Example 4) and 4-trifluoromethyl-
phenylboronic acid (129 mg, 0.68 mmol) Y ield 140 mg (56%)).
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2- et hoxycar bonyl net hyl - I - (4-i sopropyl phenyl )-5-(4-trif

| uor onmet hyl phenoxy) - i ndol e- 3-carboxylic acid ethyl
we0wro7(3td0 ngy, 0.19 nmol, see step (c) Exanpl eCTL@&B2005/004981

Yield 78 mg (82%, np 250-252 0C. 200 MHz 1H NWR

(DVMO-J,?), d: 1.29 (d, J = 7.0 Hz, 6H); 3.04 (heptet,

J =7.0 Hz IH; 3.97 (s, Zﬁﬁ; 7.00 (dd, J = 8.9 and

2.0 HZ5 IH); 7.04-7.17 (m 3H); 7.32- 7.43 (m 2H);

7.47-7.59 (m 2H); 7.64-7.75 (m 2H); 7.78 (d, J 2.0
(7 oldDrboxdinefivia - (4-hBho Syphéin)l)-5 Bt artheohkthviphenoxy)indole-

2- Larboxynethyl-l-(Z nmet hoxyphenyl -5-(4-trifl uoronet hy
3-eenbovokiy atilli ri dol e- 3- carboxylic acid (a)

Met hoxyphenyl am ng).pen [ I

el 516 E405 Sy pEmag it oriafRadhe! s&gg@ ¢l | from

oun pre

laglcﬁéﬂ@f(‘ﬁﬁleﬂvjfﬁ Q e%ﬁcﬁ@cér@bnﬁxﬁtmﬂ-é (1-tf1ﬂ0c15mme‘é1|§rl}éledoxbé

- Et
mdrécﬁyqarbo% cC 2%@%” ﬁsﬁ@h@ﬂ-? mg, AYArewgh it &) Erpm -
.$$ %%%% % }h%:sub title conpound was

ance with step (b) Exanple 1 from
v@o@@ﬁﬁ@m{wmkﬂm)n@)psms 31pNRAT G, QH);:«’) 65-d1.04 fryl 2H);

ester (30 mmo ee ste | e 11
7(]]£29®,J=(8:§ Ty, 2. 7 14-7.25 (i, (8 B & 2w b S 2o -

hoxyphenyl) 5 (4-triflu
%@ g?egﬁigyﬂéﬁbﬁgﬁgﬁéo%h%%tgﬁ Jjoxyh' ¢ acid ethyl ester
The sub-title conmpound was prepared in accordance with
step (c) Exanple 1 from 2-ethoxycarbonyl met hyl -
E&i@a@@thoxy rhenyl ) - 5- hydroxylndole 3 -carboxylic

_ L3909 1B hSABR) ) le-3-

v ’ Onet Ny ylI'boronrc acid
dﬁ%ﬁ& H@am@ 53 nnDI) Yield 120 ngy (6396 (d)
2- Car boxynet hyl - 1-(2- met hoxyphenyl -
-(4-trifluoromet hyl phenoxy )indole-3 - carboxylic acid

(a) 3-(3-Methoxyphenylamino)pent-2-enedioic acid diethyl ester

The sub-title compound was prepared in accordance with step (a) Example 1 from

m-anisidine.

(b) 2-Ethoxycarbonylmethyl-1-(3-methoxyphenyl)-5 -hydroxyindole-3-carboxylic

acid ethyl ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
3-(3-methoxy-phenylamino)pent-2-enedioic acid diethyl ester (30 mmol, see step

(a) Example 5) . Yield 875 mg (8%).

(c) 2-Ethoxycarbonylmethyl-1-(3-methoxyphenyl)-5-( 4-trifluoromethvlphenoxy)-

indole-3-carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
2—ethoxycarbonylmethyl-5-hydroxy—1—(3—methoxypheny})indole—S—carboxylic acid
ethyl ester (183 mg, 0.46 mmol, see step (b) Example 5) and 4-trifluoromethyl-
phenylboronic acid (129 mg, 0.68 mmol). Yield 170 mg (68%).
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The title conpound was prepared in accordance with

step (d) Exanple 2 from

wa-2eaidchaxdge ar bonyl net hyl -1 - (2- met hoxyphenyl ) - 5- ETIGE2005004981

or onet hyl phenoxy) - i ndol e-3-carboxylic acid ethyl

ester (82 ng, 0.23 mol, sge step (c) Exanple 11).
39 ocC. 200 Mz 1H NVR

Yield 82 rrg (77% np 237

Cgrb%%ﬂmm: 8 H, 21Hz' IH); 7.07-7.16 (m 2H);
:74Hz IH); 7.30-7.40

TheS@e7comdpc(umy 8#4) pre?iamé in @ccqrdance ‘81ﬂP-|£teP|(F1|§_DEi\2H§’1e1§ fjom

, 226@%??9%%}%?5%' Zlmet? 8}by B0 Q/pr@'t”flﬁ‘or%“]feﬁhytl I;hll ) Io}l]yo)r om

ﬁ&&lwm@%@gﬁm hed @ﬂg& 3ste1<:(awmgy bi2s ramiod] sed sigh (@sExemplay).
3-(4-1sopr opoxyp en am no) pent - 2-enedi oi ¢ acid

ekt Hyhg 6%k N ’s G-t1 e conpound was prepared in

2}%@%%@@%@@@8% §) BXAMBYS: L0614 (m, 2H); 5.76 (s, 1ED;

‘ 62?65 haxycartponyd ey bys. 9512hy1d; ax70 (d, J = 8.2 Hz, 2H); 7.78 (d, J =

4-isopro oxyphen | )i ndol e- 3-carboxylic acid ethyl
:b&ﬁhrﬂ?hé7§ub>@Uﬂwef%bnpound was prepared in
accordance with step (b) Exanple 1 from

3- (4-i sopropoxyphenyl am no) pent - 2- enedi oi ¢ aci d
Ithiapidlyy® ester (30 nmmol, see step (a) Exanple 12).
1Yi8di8o[3:39di8x4138W)-2- &&%oﬁn@mwy@arﬂmwmwheﬂ%& Jindole-

Z-1sopropoxyphenyl )-5-r4-trifl uoi Oret hyl phenoxy)
J-oatbbxyligaeidr boxyric acid ethyl ester The sub-title
conmpound was prepared i n accordance with step (c)

é‘ﬁ%@ltﬁre %oﬁ'xti‘)BQ&i(Waé 9re?§1*e@ u@h&%fda@ﬁé aﬁth(s%'{aQa)TﬁxaxﬁpEQl from
and 4 ifiuro hyl phenyl boronic acid (167 ng,
Wensd 1 3ndibJolednylamane. used in the subsequent step without
purification.(d)

2- Car boxynet hyl - | - f 4-i sopr opoxyphenyl )-5-f4-trifl uorom
@ NBLRRENIMIOX01-5-v]-2-ethoxycarbonylmethyl-5-hydroxyindole-3-

carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
3-(benzo[1,3]dioxol-5-ylamino)pent-2-enedioic acid diethyl ester (30 mmol, see

step (a) Example 6). Yield 2.36 g (19%).

(c) 1-(Benzo[1,3]dioxol-5-y])-2-ethoxycarbonylmethyl-5-( 4-trifluoromethylphen-

oxv)indole-3-carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (¢) Example 1 from
1-(benzo[1,3]dioxol-5 -yl)-2—ethoXycarbonylmethyl-5 -hydfoxyindo le-3-carboxylic
acid ethyl ester (189 mg, 0.46 mmol, see step (b) Example 6) and
4-trifluoromethylphenylboronic acid (129 mg, 0.68 mmol). Yield 175 mg, 68%.
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waxerspeed from 2-

I ndol e- 3-carboxylic acid ethyl ester The title
conpound was prepared in accordance with step (d)

et hoxycar bonyl net hyl -1 - (4-i sopi Opoxyphenyl ) -5-(4-trifl
uor oret hyl phenoxy) - i ndol e- g carboxylic acid ethyl
ester (265 rrg 0.47 mol ; Sde step (c) above), NaCH

éd 0% henoxy)-

ACN7G d ¥ Agels il
Ado- w4&ﬂ§6thé ac1d1 1 Hz, 3H) 1 41 (d J 6.0 Hz, 6H)
3.98 (s, 2H); 6 (g, J = 1. X 464(heqtgt
‘The=tige @omqundl—lyvas @IQ@IG]Z] 1]}1ac€mdamq) Wl‘d; step. (-;il)@x e 2 from

Tt STl —gﬁfﬂ-ﬁf%&%oﬁfmfeﬁgd-54(4xr1ﬁu3roﬁ¥e¢h3l$henoxy )-

B SRIDXYIIE LB Wk idl ethﬁ dvet DXymyr 0.0immak péo) stép (¢ Exdrfpled).
r onet hyl phenoxy)l ndol e- 3-carboxylic acid (a)

Bigld 1 Nema 658y r i di n- 2- yl ami no) pent - 2- enedi oi ¢ aci d

%Oew ﬁ@@ﬁx&&it@ﬁ%é% %%@a@p 9“6’!?9 YasH! gRared, yn- g2

adTBY PIQXVH)/%IWLYIOQ(MI 2H); 166-7(19) (m, 4H); 7.64-7.74 (m, 2H); 7.76 (d
2- Et hoxycar bonyl net hyl - 5- hydr oxy- | - (5- met hoxypyri di n-

J 2.0 Heol 1&); 32.48al26otbyisi #aci d et hyl ester The

sub-title conmpound was prepared in accordance wth

step (b) Exanple 2 from

@Xééelget hoxypyri di n- 2-yl am no) pent - 2- enedi oi ¢ aci d
Ex I :

o >>/x emh %grbmmethvlpﬁenvl)e? ( Sr %)iﬂuorg n.gth%p]h%znoxv)—
2-.Et hox Irrethyl-l-r5 met hoxypyri di n-2-yl)-5-(4-
£ Ca}ﬁgorme 2 enoxy) i ndol e-3-carboxylic acid ethyl
ester The sub-title conpound was prepared in

acgordance vvlth step (c) Exa p| et;l) frgm

diethw ester

TH Hgaztgel%#gﬂ%ﬁh@ WA ?@éﬁ%ﬁh 'aEco@@dn@e %Mﬁ}élte§ ExafnpRO from

Exanpl e 13) and
ethy1—4 -aminophenylacetate (3. OO g, 16 7 mmol).

(b) 2-Carboxymethyl-1-(4-carboxymethylphenyl)-5-hydroxyindole-3 -carboxylic

acid ethyl ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
3-(4-ethoxycarbonylmethylphenylamino)pent-2-enedioic acid diethyl ester (16.7
mmol, see step (a) Example 7). Yield 540 mg (5.4%).

(c) 2-Carboxymethyl-1-(4-carboxymethylphenyl)-5-( 4-trifluoromethylphenoxy)-

indole-3-carboxvlic acid ethvl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
2-carboxymethyl-1-(4-carboxymethyl—phenyl)—S-hydroxyindole-B-carboxylic acid
ethyl ester (235 mg, 0.5 mmol, see step (b) Example 7) and 4-trifluoromethyl-

phenylboronic acid (143 mg, 0.75 mmol). Yield 122 mg, 41%.

PCT/GB2005/004981
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wa-2awroawey et hyl -1 - r 5- met hoxypyri di B- 2-yl

4-trl uoromet hyl phenyl boronic acid (100 ng, 0.53 nmmol).
Yield 110 my (58% .91 (d)

")-5-("4-trifluoronethyl phenoxyV i ndol e- 3-car boxylic
acid The title conpound was, prepared in accordance
wth step (d) Exarrple 2 fro

I h

ester (100 rTg, O 18 rnrml see step (c) Exan'pl e 13)

, np 237- 239 OC 200 MHz 1H NWR
(DI\/ISOf|k) d 3.96 (s, 3H); 4 (s, 2H); 7.02 (dd, J
BhO1itl@ chmiiaynd hs pVep@ﬁsdﬁnl@c@mnwﬂhwms@ Frgmmie 1 fr

%ﬂbPﬁmefé}glzlg(‘%@arngym%gsép@rl)-%zﬁ%@%gﬂeﬁhgpﬁ%&xﬁ 6

g@le AR hfidZe AT BRX Y IES Mgl 62 mmol, see step (c) Example 7).
et hyl carbazol 3-yl)-5-f4-trifluoronethyl phenoxy)iri

H@alldsl% mgd%&%bxyl ic acid (a)

2o AT AR QB bRl oA s Rt o

g%%‘é%g% hfﬂ”'z%@i{bﬁ@)s}ﬁxan;)l el from

am no- yl carbazo 'l e
2- Et hoxycar bonyl net hyl -1 - f 9- et hyl car bazol - 3-yl

g-,S- flvgr oxyi ndol e- 3- carboxylic acid ethyl ester The
| e conpound was prepared in accordance with

SieRokPneRXRMNE Rhbrd sHRAV1)-5-(4-trifluoromethylphenoxy)indole-3-
3-(9-ethyl car bazol - 3-yl am no) pent - 2-enedi oi ¢ acid

cirbdiyic aedt er. Yield 1.52 g (1699 . (c¢)
2- Et hoxycar bonyl net hyl -1 -(9-et hyI car bazol -3-yl )-5-(4-t

rlfluor met hyl xyl.ic acid ethyl
e 0 &

?ﬁé %{{?dﬁtﬁbcc% otuﬁd %@ %répﬁ])edgﬁ %Mﬂr@aﬂbe fv&ﬁt@fﬁtep (a) Example 1 from

oxycar bonyl nmet
3{cBloedanylirear bazol - 3-yl ) - 5- hydr oxyi ndol e- 3- car boxyl i c

(by 1-(3 -Chlorophenyl)-2-ethoxycarbonylmethyl-5-hydroxyindole-3-carboxylic

acid ethvl ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
3-(3-chlorophenylamino)pent-2-enedioic acid diethyl ester (30 mmol, see step (a)

Example 8). Yield 425 mg (3.5%).

(¢)  1-(3-Chlorophenyl)-2-ethoxycarbonylmethyl-5-( 4-trifluoromethylphenoxy)-

indole-3-carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
1-(3—chlorophenyl)—2—ethoxycarbonyhnethyl—5-hydroxyindole—3-carboxylic acid
ethyl ester (141 mg, 0.35 mmol, see step (b) Example 8) and 4-trifluoromethyl-
phenylboronic acid (100 mg, 0.53 mmol). Yield 120 mg (63%).

PCT/GB2005/004981
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30

acid ethyl ester (170 ng, 0.35 rnnol, see step (b)
Exanpl e 14) and 4-trifl uoronet hyl phenyl boronic acid

w0 20/0m866 0. 53 rnnol . Yield 130 ng (60%.(d) PCT/GB2005/004981
2- Car boxynet hyl - 1-(9-et hyl carbazol -3 -yl )-5 -
4-trifiuorornethyl phenoxy ')- indole-3-carboxylic acid
The title conmpound was pre ared in accordance with

gdgéggpggaethyfphenoxy) |ndole 3- carboxyllc aC|d

ethyl ester (130 ng, 0.21 mmoL see step (c
Tit) titleycetgo 8l Wgs 069%ednip 24GA2UE FLh SEOO( kamlwl/Rﬁom

éﬁ%ﬁﬁﬁﬂﬁéﬂaq%% Y%&&nn%nggy dg%mgﬁkggn§h§§h§mﬁ§o&ﬁ&h-

j lsQrboina‘lach étﬁ%l(éﬁer%ﬂ)ﬂ mg, 0921 zmaé.l 648 stégHic) FkadPidr 86 Nield
77 (m 3H); 7.78-7.99 (m 2H); 8.20
ISdmgﬂ6 0)711@?42673&43 8.30 (d, J 1. 8 Hz, IH; 12.3-13.0

r 5 2 r 0¥ I )
:&%Iﬂﬁkp EZB§BhgﬁéhyI§%g ? :¥pei¢y%¥bﬁetﬁfﬁﬁh%ﬁ%k%?m
7.07 ﬂqgl(]%n?m)amgw gh'&, asi)d7.68)7. B (- Ny, 8 i(dy- A= 9.1 Hz,

- am no) pent - 2-enedi oi ¢ acid diethyl ester The
Eﬁblfﬂtkﬁoﬁnﬁpbﬂhd was prepared in accordance wth
step (a) Exanple 1 from 4-norpholinoaniline. (b)

2- Et hoxycar bonyl net hyl - 5- hvdr oxy- | - (4- nor phol i n-4-yl -p
@g@ﬁﬂagndole 3- carboxylic acid ethyl ester The

sub-title conpound was prepared in ac or dance
arhoK hy b ' griffugre r*gL oxx?nhenvl) 4-tri uoromethvh\%enoxy
3- 4*U%T h%1|g3>-yI-phenyIan1no)pent 2-enedioic acid
.24 g, 20 . mmoL see step (a) Exanple
15). Yield 4.50 g (50%. (c)

2- ?th%x%fal-b%nylneth [ -I- rn-. Io en I)§5-f

SO EHRSTRRN YR BE Y A0 ~ rd
gla Subt g%&% Va-gﬁﬁd ST Bfe Euieﬂ ﬁgg%?&lﬂfée ‘Gﬁtﬁ sggpe(ﬁ?ﬁi‘gmbl’é 1 from

4-trifluoromethoxyaniline.

(b)  2-Ethoxycarbonylmethyl-5-hydroxy-1-(4-trifluoromethoxyphenyl)indole-3-

carboxvlic acid ethvl ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
3-(4-trifluoromethoxyphenylamino)pent-2-enedioic acid diethyl ester (8.90 g, 24.6
mmol. Yield 3.1 g (31%).

(c) 2-Ethoxycarbonylmethyl-1-(4-trifluoromethoxyphenyl)-5-(4-trifluoromethyl-

phenoxy)indole-3-carboxylic acid ethyl ester -

The sub-title compound was prepared in accordance with step (c) Example 1 from
2-ethoxycarbonylmethyl-5-hydroxy- 1 -(4-trifluoromethoxyphenyl)indole-3-
carboxylic acid ethyl ester (158 mg, 0.35 mmol, see step (b) Example 9) and

4-trifluoromethylphenylboronic acid. Yield 135 mg (65%).
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2- et hoxycar bonyl net hyl - 5- hydr oxy-1 - (4-nor phol i n-4-yl -p
henyl )i ndol e- 3-carboxylic acid ethyl ester (158 ny,
w0 .28®/0mmeb, see step (b) Exanple 15) and PCT/GB2005/004981
4-trifiuoromethyl phenyl boronic acid (100 ng, 0.53
mml ). Yield 120 ng (57% . (d)
2- Carboxynethyl-l-f4 nor ph in-4- yl phenyl) - 5- (4 triflu
l.d .6 i

(@o 2 & 1 I SLRO X ¥
hﬁeg %alfgoswmc acid
-etnoxycar bonyl net hyl -1 - (4- mor phol i n-4-y l %(m
a@e ed‘. 0

The ttitlef domnar oOme tiagl priemiok i) apenddinse 3mahﬁt65>é§}

SSuhos sy ol 388 B MR R

o&gméi@car%xyﬁc Ja%rd3 eﬁ@fl (éﬁer4ﬁBD glgzl)-l_llzzﬂ 8?{Ir—l|§)m setHytep (C)
mmgleW)zileé%S mg)(60%)zzp?-5?3@5 n¢ oH): 7.65- 7.74 (m

@Mﬁ? egi%l\(’fﬂ oMIoY,y 804! Ehin1RoP1dL 8 8 9%and 2. PHY: 1H);

’ﬁ y@ﬁ hN$3-'7*76/&md6Ht;t71y9 adinepheHy) JHB-1R4-12.75 (uc,
ronet yl phenoxy) - i ndol e-3-carboxylic acid (a)

28Df 4- D met hyl am nophenyl ) pent - 2- enedi oi ¢ aci d di et hyl

ester The sub-title conpound was prepared in

accordance with step (a) Exanple 1 from V-dinethyl-I

oamBlenyl enedi arnine. (b)

I(%Drrethlamnohenl 2eth 3”car | met hyl,-

{E hoiymeihe y 4-1 .”: ! )1 ; QX ey nal=\Renigte eﬁrriwq]}.{ldofs— -y

s%b t|t| 8 compound was prepared i n accordance with
anple 1 from

3- (4-di met hyl am nophenyl ) pent - 2- enedi oi ¢ aci d di et hyl

ester (30 nmol, see ste a anp| 6. Yield 1.2 1
(6)B- ﬂ@ﬁs(onmﬁvlnhenvlammo)pen 7-(en)edigf(c arcggl de eﬂ%vf ester 9

S B B T o e

&isthe ester The sub-title conpound was prepared in
accordance with step (c) Exanple 1 from

(b) 2-Ethoxycarbonylmethyl-1-(4-isopropylphenyl)-5 -hydroxyindole-3-carboxylic

acid ethy] ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
3-(4-isopropylphenylamino)pent-2-enedioic acid diethyl ester (30 mmol, see step

(2) Example 10). Yield 3.6 g (29%).

(c) 2-Ethoxycarbonylmethyl-1-(4-isopropylphenyl)-5 -(4-trifluoromethylphenoxy)-

indole-3-carboxvylic acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
2-ethoxycarbonylmethyl-1-(4-isopropylphenyl)-5-hydroxyindole-3 -carboxylic
acid ethyl ester (143 mg, 0.35 mmol, see step (b) Example 10) and 4-trifluoro-

methylphenylboronic acid (100 mg, 0.53 mmol). Yield 110 mg (57%).
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| - (4-di met hyl ami nophenyl ) - 2- et hoxycar bonyhnet hyl - 5- hyd
r oxyi ndol e- 3-carboxylic acid ethyl ester (144 ny, 0.35

waonle/073se step (b) Exanple 16) and PCT/GB2005/004981

4-trifluoromet hyl phenyl boronic acid (100 ng, 0.53
mml). Yield 70 ng (35%. (g 2- Car box\
iiethyl-I-(4-dimethylam Bo enyI) 5-f4-trifluQonethyl

( NAG! 7 2caLhonyl ). 80k did e bl HreRURIHAG ..

'*fJ%B lic acid
‘ré(ﬁxéﬁ%g%ﬁylan1nophen | ) - 2- et hoxycar bonyl - (4-
ol é@eaep&% om

The rtitleuormaett yvasteened iihdetwdmice A HoKHP il

2l RSy TR0 R b R o
u(c%l@@cﬂ)boxﬁhc i@ éthﬁflsest&@ 10 5g96.10 mmﬂl—qu BerB2) GExadplerh0.

8 Hz, | 7.02-7.15 3
Y?Lem@s?mgéﬁ’/pmrr@rlpo “ﬁ76°§~7 73H)(m 2H) ; 7 76(End |H)H)

éggpgzgﬁg&@h@@é@ il @T S0 0 P 6511, 304 (heptet, /7.0

}&f @Pijtiﬂw PShQH?Xmm@ﬂI g= §9Caa&tzmm |1¢~I)a(7,‘ i0d- 7(150 (m 3H); 7.32-
eridin-4 E{enylanrno)pent

en
7d43e(ﬂlyilles7t4s7r-7 Fhdme abDt ot Cofpoal Wi @ Q?@gﬁ% n-H);
'I% 22‘%05&% h step (a) Exanple 1 from 4-pi per| di no
1A &E . .

2- Et hoxycar bonyl net hyl - 5- hvdr oxy- | - (4- pi peri di n-4-yl ph
enyl )indol e-3- carboxylic acid ethyl ester The
e conpound was prepared i n accordance Mﬁth

(ﬁﬂﬁ&ﬁy&a@@ter (28 4 mol, see step (a) Exanple 17).

Yield 2.43 g (15%. (c) 2 Et hoxycar bonyl net hyl -1 - (
f4 pi peridin-4-yl phenyl)-5-(4-trifluoromethyl phenoxy)
3- ] R 1eth SRER Wi Qﬁt%—gﬁemﬂlc esl glettiNestspb-titl e

N accordance Wt steE (c)
Theanpltele Lofipound was prepared in accordance with step (a) Example 1 from

o-anisidine.

(b) 2-Ethoxycarbonylmethyl-1-(2-methoxyphenyl)-5 -hydroxvyindole-3-carboxylic

acid ethyl ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
3-(2-methoxyphenylamino)pent-2-enedioic acid diethyl ester (30 mmol, see step
(a) Example 11). Yield 1.4 g (12%).

(c) 2-Ethoxycarbonylmethyl-1-(2-methoxyphenyl)-5-( 4-trifluoromethylphenoxy)-

indole-3-carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (¢) Example 1 from
2—ethoxycarbony1methyl—1—(2—methoxyphenyl)-S-hydroxyindole—B—carboxylic acid
ethyl ester (139 mg, 0.35 mmol, see stép (b) Example 11) and 4-trifluoro-
methylphenylboronic acid (100 mg, 0.53 mmol). Yield 120 mg (63%).



10

15

25

30

2- et hoxycar bonyr net hyl - 5- hydr oxy- I - (4- pi peri di n-4-yl ph
enyl )i ndol e- 3-carboxylic acid ethyl ester (203 ny,

w0 .24@/0mmw6, see step (b) Exanple 17) and PCT/GB2005/004981

4-trifluoronethyl phenyl boronic acid. Yield 160 ng
(609 . (d)
2- Car boxynet hyl -1 - f 4- plperPd|||-4 yl phenyl)-5-f4-trifl

uoronEthyIphenox )
] ”} !P_ h‘ 1 =

c?é tﬁ_ﬁlllceacgdf rom
oxycar bonyl naet hyl -1 - (4-pi peri di n-4-yl pheny| ) -5-(
T4aettrtlef taropamethesl phparos yi) acentdinee Ividasisn Xy iFxaERled? Fom
0,27 I
AR oR a3 g 195 DO R4 556 D D5 TR
ﬁ%g}ca}bﬁyﬁc acld Dl\%ﬂ-eszgr @M 16)23 Bmbd§-s8e 88p (e Exdbidiple 11).

over | apped 96 (s, 2H); 6.99 (dd, J = 8.9
Yaeld 82.1hg K 7%)Bi)p~37b§oc7 17 (m 5H); 7.18-7.28 (m

5 v s BN (B ) & Fsd P Uifg 1.2t T8 9B s, w421

(& fan WH&%@%@E’ (67.7 ehd. 9@%}{51@ 991@141 yl=oxg)Hj 2(1 Hz, 1H);

4- tr|f uor onet hoxyphenyl) - i ndol e- 3- car box %%IC aci d

7(C)-7.56 (s CHI) DT3¢ (ddhol Friz.4-Hzy |16y Y- a@7e40h@§k= arbehy 74 (m,

kﬂe%géié ﬁ@&i 1?§q§gy§£2?ﬂ p9ﬁ2¥gz A m xture of

2- ethoxycarbonykneth}d 5- hydroxy | -(4-trifluoronethoxy
phenyl ) - indol e-3-carboxylic acid ethyl ester (100 ny,
Hxagpledibl ; see step (b) Exanple 9),

arb}lxhl ’--. ‘ o onoxyphs ' EHHC (nggle -3-

0Ok Zoicthobateed, di | ut ed With H2O (20 ni) and
extracted wth Et O (30 nL). The extract was washed

with H2O dried (Na2SO4, concentrated and purified by

chronato raphy to le co n Yi el d48
—Isopgqpogvp envlar%%no?pent ene 101C aci 1etlfwfjest g

q%u Rhh Q?géﬁgﬁ%ﬁﬁ(%d \;éaﬁf }%eﬁzme@ EOSh AR h He@XY) Ekarfidle L rtdm

orone
4- 1sopropoxyamhne

(b) 2-Ethoxycarbonylmethyl-5-hydroxy-1-(4-isopropoxyphenyl) indole-3-carbox-

vlic acid ethvl ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
3-(4-isopropoxyphenylamino)pent-2-enedioic acid diethyl ester (30 mmol, see

“ step (a) Example 12). Yield 3.8 g (33%).

(c)  2-Ethoxycarbonylmethyl-1-(4-isopropoxyphenyl)-5-( 4-trifluoromethylphen-

oxy)indole-3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (¢) Example 1 from
2-ethoxycarbonylmethyl-5-hydroxy-1-(4-isopropoxyphenyl) indole-3-carboxylic
acid ethyl ester (250 mg, 0.59 mmol and 4-trifluromethylphenylboronic acid (167

mg, 0.88 mmol) and was used in the subsequent step without purification.
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I ndol e- 3-carboxylic acid A m xture of
5-(7-chl oroqui norin-4-yl oxy) - 2- et hoxycar bonyhi i et hyl -1

Wo (doctor73eb uor onet hoxyphenyl ) i ndol e- 3- car boxyi PCTAEHE2005/004981

ethyl ester (40 nyg, 0.065 mmvol, see step (a) above),
NaOH (50 ng), water ( 1 nL) and EtOH ( 1 nL) was
heated at reflux for 1 h. T??e Et(]—| was renoved in

() pH 4-Corbemsiiily bl o

&Qﬁﬁwggboﬁlﬁlagldeé%h\%st@g10/‘) 200 MHz 1H‘ N'VR (D'VSO ") 5
8 (s, 2H) . 7(d, J =5.8H, IH; 7.21 (s,

?h@ mla c@gpﬂ‘uIﬁS\%mpremﬂ)sd i1y a@8rdadet; with=step, (7]) Example(? Aom 2-

a&%xs@afcror@&'ﬂnﬁw@-Cé-lérzpfea&@h@-y@%<‘er51?%5)5°€‘1&%%1€&%%’3-

ﬁl@ﬁles‘ﬁcﬁbeylﬁxéﬁ@|eﬁ1y1%ster (265 mg, 0.47 mmol; see step (c) above),
r opoxy |)-5-r5- trifl uoronet hyl -2-y

NoRi) adbre 23, L) GBI b 36F (4s. dmpyms C.

Ty R RBERRRI AR EaRiEl Rl Bl o v -

6.pam, P@‘H(i% pg@soagpwwr@ryw: »qrmzr@f}grmeuc(h@rﬁémdd dsrat}twhH)
ester -benzoqui none (0. 60

g,
ﬁﬁﬁﬂ)lla@d, @Fls@tﬁlh'é%(m, 2H 835761 Eng2HHT Y, (dded = 2 1 Hz
0 iN No. 61800 (1967). Yield 1. 40 g (719 .
P% ’qﬁ%ﬁlﬁf&fﬁ?@)xyphenyl
S)-5-(5-trifluoronethyl pyridin-2-yl oxy)indol e-23-
di carboxylic acid dinmethyl ester The sub-title
g vvas prepared in accordance with step (a)

= A " OD X7
g.c%bﬁiyldjm hyI ester (104 rrg, 0. 27 rrrml see (a)

above) and 2-chl oro- 5- trlfluoronethylpyrldlne (74 ny,
0.41 nmol ). Yield 100 ng (709 .

(a) 3-(5-Methoxypyridin-2-ylamino)pent-2-enedioic acid diethyl ester

The sub-title compound was prepared in accordance with step (a) Example 1 from

5-methoxypyridin-2-ylamine.

(b) 2-Ethoxycarbonylmethyl-5-hydroxy-1-(5-methoxypyridin-2-yl)indole-3-

carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (b) Example 2 from
3-(5-methoxypyridin-2-ylamino)pent-2-enedioic acid diethyl ester (30 mmol, see

step (a) Example 13). Yield 560 mg (5%).

(c) 2-Ethoxycarbonylmethyl-1-(5-methoxypyridin-2-yl)-5-(4-trifluoromethylphen-

-.oxy)indole-3-carboxvylic acid ethyl ester

The sub-title compound was prepared in accordance with step (c¢) Example 1 from
2-ethoxycarbonylmethyl-5-hydroxy-1-(5-methoxypyridin-2-yl)indole-3-carbox-
ylic acid ethyl ester (139 mg, 0.35 mmol, see step (b) Example 13) and
4-trifluoromethylphenylboronic acid (100 mg, 0.53 mmol). Yield 110 mg (58%).
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(c) I -(4-1 sopropoxyphenyl)-5-(5-trifl

uor onet hyl pyri di n- 2-yl oxy) i ndol e- 2. 3- di carboxylic
weaehw/0Thss sub-titl e compound was prepared i n aeCo/GBROS®H4981

with step (b) Exanple 18 from

I - (4-isopropoxyphenyl) -5- (5 trifluoronethyl pyridm 2-yl

oxy) i ndol e- 2, 3-di car boxyl i ’aci d di et hyl ester (90

le—.— o .g)l (br S, 2H) 4. 70 (heptet J = 5. 9.Hz,
tm 4H): 7.24 (d, J = 8.8 Hz I H): 7.30-
Theﬂf&)rtle mon@br)md Wagz;rmedr m)accardz@ce( dath seepd(d)gEgungds 2 from

54
rH%rw OB N B YR B AP e s
gld%re% gargéx%ﬁb%b{ | igylBeiet (800 3nd,’ 8:16aERMIDYED step (c)
grl | - f4- sopropoxyphen g
Exampﬂddeﬁ@l@wlmgr&i%()ympeaa@rﬂa “gi met hyl ester The

R T SRTIPARS, ER SR 2oL BPEOS RSB Y - 0,

f’rfmﬂﬁ%w b6- (747' ﬁQ@H?P%’ﬂ?W%QM{ )zHr) nﬂs»é @d 2J=3le| H@riquylsz

I'c aéi d dimethyl éster seeé

Edadp! £9,199 Ha,nl:H)ZSc?I@I (drbr32 Q:HZ b]e{'h)oﬂtﬂ By¥a. &I(hﬁe, 4p0o ny,
0.63 mmol ). Yield 70 ng (54% . (b)

5- ( 3- Car banoyl pyri drn-2-yl oxy)-I-(4-isopropoxyphenvDi n

ﬁ%ﬁp—@@ di carboxylie acid The title conpound was
prepare |n accordancbe ngh st esz (b) Exan'pl e 18 from

|ngolg-2 % di carboxylic acid dlnethyl ester (70 ng,
- see step (a) above). Yield 49 ng (74%, np
236-238 0C. 200 MHz 1H NWR (DVSO- d6), d: 32 (d, J =

6.0 Hz, 6H); 3.0-4.5 (br s, 2H); 4.71 ( m
() @3¢ 9ﬁm‘ﬂce{rbazokt3hvlammmmenﬂa-en igic pcigd diethyl g_s_g | H);

"Fhe sub-tlrjle co(mrgound was prepared in accordance with step (a) Example 1 from

3-amino-9-ethylcarbazole.

(b) 2-Ethoxycarbonylmethyl-1-(9-ethylcarbazol-3-yl)-5-hydroxyindole-3-

carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
3-(9-ethylcarbazol-3-ylamino)pent-2-enedioic acid diethyl ester. Yield 1.52 g
(16%).

(c)  2-Ethoxycarbonylmethyl-1-(9-ethylcarbazol-3-vI)-5-(4-trifluoromethylphen-

oxv)indole-3-carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
2-ethoxycarbonylmethyl-1-(9-ethylcarbazol-3-yl)-5-hydroxyindole-3-carboxylic
acid ethyl ester (170 mg, 0.35 mmol, see step (b) Example 14) and

4-trifluoromethylphenylboronic acid (100 mg, 0.53 mmol. Yield 130 mg (60%).
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2H); 7.78 (d, IH); 7.89 (br s, 2H); 8.1 1-8.14 (m

IH; 8.16 (dd, J =5.2, 1.8 Hz, IH.Exanple 2 1
wa-2awroomey net hyl - 5-f D-chl oronet | W pyri di n*-yl 8gY)GB2065/004981

(4-trifluoronmethoxyphenyl) indol e-3-carboxylic acid

et hyl ester a)
5-f 5- CMor onet hyl pyri di n- 2- y?goxy) 2- et hoxycar bonyl nmet hy
I-I-(4tr|gluor h 3-

%eno XVY)-

%ggly @Engﬁﬁlag{domt hyI pyr |d|e (3 , 0.2 ol ) and
- Cr own- were added to a m xture of
Thettitﬂe)opmmobnﬂ]ydamdfgﬁlre@m accordance with step (d) Example 2 from
y 4-t
elicratbmyinabysl (el ReYs Mo - ERo B iTERas
ﬁé@l@i-t@al%m@ia 0hcRVELH P etk fla_@_hﬁg,nﬂ) 21 uhBoWase Stdpr (cf @Xﬁﬁiple
a

70 '0C, cool éd, uted wth EtOAc filtered
M)ré’mj&%:@hg(ﬁé‘(/or,)np%n%‘éﬁﬁ@at ed and pur|f| ed by

S SRR PN Betounty B gt B e 05 3585ks 7 PBD:
4‘46'4f 641 QhONBE %@Sy(?tlemél 3.9 !zdcm.@ ﬁi)Ca?f(blOMB i#, apﬂ)d7 19-7.34
et hyl ester ny, mmol) in water (5 nl)

(as1); GuBY T &t ded 2H; BES. thrmrﬁi‘beﬁh%& B9Pi(ui AED:; 8.20'(d, J =

- Xy | th i f1 uoronet hoxyp
ﬁéry%]/"f;iﬁ1 éé@ dl(2\93' ﬁg?%oﬁﬁ)ﬁ?ﬁai 4 (E{%Y:Hr)'est er (50 ny,
0.086 mml, see step (a) above) in EtCH (15 nL). The
m xture was stirred at it for 48 h, neutralized by
Beaihpledd of HO (aq), concentrat ed and purified by
prepar at i Id 5 N w1 .

I narboxymethyl- ._'o , y ] X
&HQ)I& ﬁcﬁ@of;@ca@ﬂ) 4. 48 (q, J = 7.1 HZ 2H), 5.15 (s,
86-7.00 (m 2H); 7.36 (d, J83HZ I H);
737752(m 5H) 765(d IH; 7.79 (dd, J = 8.3 Hz,
y s 2 —7-end101ca01 diethyl ¢

THe gﬁp@tﬂ@&ﬁ?@b}&h@ Wéls brepaf‘eﬂ@h eccfﬁﬂ@aifcb @W’gﬂ dtep @Q Ectamlp[ey] from

ester
4-morpholinoaniline.

(b) 2-Ethoxycarbonylmethyl-5-hydroxy-1-(4-morpholin-4-yl-phenyl)indole-3-

carboxvlic acid ethvl ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
3-(4-morpholin-4-yl-phenylamino)pent-2-enedioic acid diethyl ester (7.24 g, 20.
. mmol, see step (a) Example 15). Yield 4.50 g (50%).

(c)  2-Ethoxycarbonylmethyl-1-(4-morpho lin-4-ylphenyl)-5-(4-trifluoromethyl-

phenoxy)indole-3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
2-ethoxycarbonylmethyl-5-hydroxy-1-(4-morpholin-4-yl-phenyl)indole-3-carbox-
ylic acid ethyl ester (158 mg, 0.35 mmol, see step (b) Example 15) and '
4-trifluoromethylphenylboronic acid (100 mg, 0.53 mmol). Yield 120 mg (57%).
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a) 5-(5-Chloronethylp

gridi n-2-yl oxy) - 2- et hoxycar bonyl net hyl -1 -f 4-1i sopr opoxy
weohewsyi7)366 ndol e- 3- caf boxylic acid ethyl ester PO®GB2005/004981

sub-title conpound was prepared in accordance with

step (a) Exanple 2 1 from

2- et hoxycarbonyl rriethyl -5 Hydr oxy-

1-(4- (I:SOpr opox%phenyl )| ndol e- 3

t &r DOPE el i8eTene

2361 0L Lp0s31i .rorret hyI pyr| d| ne (41 ny, 0 25 rmol)
b)
”Ehdiaﬂboxm[mlﬂdyWa5pf@amldl inrwn@tihydepymhcﬂtep (d) Example 2 from

A LT T Ty - YR
relsl rBQ@erx%fhc %Eﬁp:tﬁ}mest@(f!@@'ﬁg 2 A nfh@Mee step (c? Example

5-hl or onet Ayl pyri di'n 2&/ oxy) - 2- et hoxycarbony nmet hy
lw) Yield71 sgb GpoxypAERYSY °¢.ndol e- 3- carboxylic acid

Gl St - o T80 S Il RO Rh B 97
?ﬁﬁ%%d 5*3'3(% 3)2 1% 11}1307 f5l7. 2314;}:; 6519 Ha(z 7631) (m 14§ 7.65-

2 (m4216)27(7|6¢@,taét:19]Hz H—I)Ol]!—lzl L Hjbr 55211)4 (s 2H) 6 88
(dd, J = 8.9, 2.3Hz, IH); 6.96 (d, J = 8.9 Hz, IH);
6.92-7.07 (m 2H); 7.20-7.30 (m 2H, overlapped with
EHA3 16 7.36 (d, J =8.1Hz, IH); 7.65 (d, J =1.9

; 7.80 (dd, J = 8.1, 19Hz IH); 8.50 (s, IH);
Z}C&b:bm:mttthyb} ( @-dunet—ﬂllylamwnhﬁmlbé—( 4-4rifluoromethylphenoxy)-

rbox net.hyl.-5-r 5- chloronethylpyrldln 2-yl oxyVl -r 4-
)- indol e-3-carboxylic acid NaOH (400
ng, 10 mmol) in H20 (10 m.) was slowy added to
2- carboxynethyl 5 (5- chloronethylo r|d|n 2 yl oxy) -

“ter (40 m. 0. 076.m
555 0 I B8 BB B SR B
ﬁ@dﬁ@:‘tﬁﬂahﬂ Aiegywhediati@e. (aq), concentrated and

purifi e(i by chromat ography. Yield 26 ng (69%, np 167-

169 C. 200 MHz 1H NMR spectrum ( DVSO d6). d: 1.33 (d,
C%) 6.0 I%Dglifgtﬁvlg’mﬁl%pgec'nvh—2-ethoxvcarbonvlmethvl—5-hvdroxvindole-3—

carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
3-(4-dimethylaminophenyl)pent-2-enedioic acid diethyl ester (30 mmol, see step
(a) Example 16. Yield 1.21 g (9.4%).

() 1-(4-Dimethylaminophenyl)-2-ethoxycarbonylmethyl-5-(4-trifluoromethyl-

phenoxy)indole-3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance With‘step (c) Example 1 from
1-(4-dimethylaminophenyl)-2-ethoxycarbonylmethyl-5-hydroxyindole-3-carbox-
ylic acid ethyl ester (144 mg, 0.35 mmol, see step (b) Example 16) and 4-trifluoro-

miethylphenylboronic acid (100 mg, 0.53 mmol). Yield 70 mg (35%).
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2H); 4.71 (heptet, J = 6.0 Hz, IH); 5.19 (s, 2H); 6.88
(d, 2H); 7.06-7.17 (m 2H); 7.23-7.34 (m 2H); 7.55

wOdpoeh7168. 2 Hz I1H); 7.70 (s, IH); 7.98 (dd, JPET&B2005/004981

2.3 Hz, IH; 8.55 (d, J =1.9 Hz, IH; 12.2-13.8 (br

s, 2H). Exanple 24

2- Car boxynet hyl -1 - (4-trifl 4l onet hoxyphenyl)-5-f5-trif

| u§) r_(-)ggrgg%lfmethvl-{ ( 49 etlw)fg/rzlml)gggvﬁ-s?’-( f—%‘r uorg/met%\fl%%enoxy)
ZaHehoxysarpenyigmret hyl -1 - (4-trifl uoromet hoxyphenyl ) - 5-
15-trifluoronet hyl - 2-pyridinyl oxy)i ndol e- 3-carboxylic
Hod dtletchypoest srs Prepasdbint dcchmlanenpdth ndemed praspde edfrom

| 2 A P oo Ty Rt soms RS (iR metiphes:
@%gﬁﬁzsbélﬁéﬂe@b Sydic 2R &H%i)élsﬂeﬁ (’ﬂﬁﬂn@, @wyrhmﬁsﬁ&rstépl&@ B8mple

, Seeé step Exanpl e 9) and
m)cwhe(kié)-ﬁlg((ﬁﬁ/ob,lmpwh@@%y@)pyr| drne ( 112 ng, 0.62

TRz Rtk TOMBO N B3 LS00t R 1y 6,826 94y 2D

ém be f(@dm} hygi 8 2P ) a7 0y7aXY(n, 130 bers37. g@r(ﬁ,omy T.68C1.78 fAn,
xtur
IHIJ%r(d;‘lH]bﬂéneﬂq@@IphﬁlﬁM) 2- et hoxycar bonyl net hyl -
(5-trifluoronethyl - 2-pyridinyloxy)indole-3-carboxylic
acid ethyl ester (80 ng, 0.13 mml, see step (a)
E}g,gf{ dj7NaOH (aq, 1M 1.1 nlL), EtOH (0.5 nL) and THF
was stlrred at 100 OCfor 9 h, cooled,

arhospmehiyl 1 44-Qipenidi ] 4-trifuarogethy lphenpxyindole-
acid ( 1L M. The preC| p|tate was col |l ected, washed
FEROIpISa Et20 to give the title conpound, 30 ny
(42%, np 203 OC 200 MHz 1H NMR spectrum (DMSO-J ),
d: 3.81 (s, 2 695711(m2|—|) 722$d,J:9.2
(}e&a ( #-@perldlrﬁﬁ- Vlﬁm\mo {-2 cichdiet st | H);

tﬂ% c]ollangEQ q”ég%ﬁe%%d %E % c'B'%dancg%uth%te?)O(a? E§§m£>f@ 1 from

4.pipef1&mbagm@poxyphenyl ) 5- (5 trifluoronethyl-2-pyridr
nyl oxy) - indol e-3-carboxylic acid ethyl ester

(b) 2-Fthoxycarbonylmethyl-5-hydroxy-1-(4-piperidin-4-ylphenyl)indole-3-

carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
3~(4-piperidin-4-yl-phenylamino)pent-2-enedioic acid diethyl ester (28.4 mmol,
see step (a) Example 17). Yield 2.43 g (15%).

(c) 2-Ethoxycarbonylmethyl-1-(4-piperidin-4-ylphenyl)-5-(4-trifluoromethylphen-

oxv)indole-3-carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from -
2-ethoxycarbonylmethyl-5-hydroxy-1-(4-piperidin-4-ylphenyl)indole-3-carboxylic
acid ethyl ester (203 mg, 0.45 mmol, see step (b) Example 17) and 4-trifluoro-

methylphenylboronic acid. Yield 160 mg (60%).
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wachw/etiny |

(a) I-(4-1sopropoxyphenyl)-2-ethoxycarbonyl net hyl - 5-(
"5-trifluoronethyl-2- pyridinyloxy)indol e-3-carboxylic

in accordance with step (a) Exanple 2 1 from
1- (4-i sopropoxyphenyl) - 2- ethoxycarbonylnethyl 5- hydro
xyi ndol e-3 -carboxylic aC|d bthyl ester (250 ny, 0.59

), & | h%/.tt.ulfﬁtet&%etﬂvmgenom_

gﬂgﬁrb&%mggybﬁadl (4 |sopropoxyphenyl) 5-(5-trifluorom
ethyl -Z-pyridinyl oxy) indol e-3-carboxylic acid ethyl
€bt gtle Aormpgmngir wapfprepared in accordance with step (d) Example 2 from

MR e R R

@)E}hﬁt'dolg%t—%b&%fﬁg A8d &hﬂGCﬁ&DKIﬂS ez, S0.eP ]ﬁt@iolakgea/ &)e,p (c)
HO4Q m.) was stirred at

B@ampw b% .éhfsd 82 %(ﬂ@d;maumétéa @rth H20 (4 ni),

d 4 Gl4d
i A S e O R A AL e A
L AYBPptRR NSV 9<tt§5b12H)e6 99Ir(u@df ENDQ SRA D1 Hz 1H); 7.03-
concentrated and puri

chr omat ogr aphy. Yi el d 144

r7 (88D 500 T RN oAt oD B d-~ 1.8 1D
160 1.42 (t, J = 7.1 Hz, 3H): 3.99 (s,
%343 4 (5 (.58 3= 7.1 H, 2H 4 63 (heptet, J = 6.1
H, IH); 6.94-7.13 (m 5H): 7.20-7.32 (m 2H):
7.83-7.93 (m 2H); 8.44 (s, IH. Exanple 26
E&ﬂmﬂhb&ynethyl-l-(4 i sopropoxyphenyD-5- (5-trifl uorone
|

DX JrEmB oYy

2derrbexyd®tibytidl - (4-i sopr opoxyphenyl ) -
5-(5-trifluoronethyl-2-pyridinyl oxy)indol e-3-cai - boxyl
ic acid ethyl ester (140 ng, 0.26 mmol, see step (b)

R

phenylindole-3-carboxylic acid ethyl ester
A mixture of 2-ethoxycarbonylmethyl-5-hydroxy-1-(4-trifluoromethoxyphenyl)-

indole-3-carboxylic acid ethyl ester (100 mg, 0.22 mmol; see step (b) Example 9),
4,7-dichloroquinoline (66 mg, 0.33 mmol), KxCO; (60 mg, 0.43 mmol) and DMF
(2 mL) was stirred at 100-110 °C for 3 h, cooled, diluted with H>O (20 mL) and
extracted with Et;0 (30 mL). The extract was washed with HyO, dried (NazSOy,
concentrated and purified by chromatography to give the title compound. Yield48
mg (36%).

(b) 2-Carboxymethyl-5-(7-chloroquinolin-4-yloxy)-1 _(4-trifluoromethoxyphenyl)-

indole-3-carboxylic acid

A mixture of 5-(7-chloroquino1in—4-yloxy)—2-ethoxycarbonyhnethyl—1—(4-tri-'

fluoromethoxyphenyl)indole-3-carboxylic acid ethyl ester (40 mg, 0.065 mmol,
see step (a) above), NaOH (50 mg), water (1 mL) and EtOH (1 mL) was heated at

reflux for 1 h. The EtOH was removed in vacuo and the mixture was acidified

ester The sub-title conmpound was pPEPD&B2005/004981
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200 MHz 1H NWR spectrum (DMSO-~) 5 d: 1.33 (d, J = 5.9
Hz, 6H); 3.98 (s, 2H); 4.73 (heptet, J = 5.9 Hz, |IH);

w6 200/008662H) ; 7.10- 7.19 (m 2H); 7.22 (d, J8POTIB2005/004981

IH; 7.29-7.40 (m 2H); 7.79 (s, IH; 8.20 (dd, J =
8.8 Hz and 2.0 Hz, IH); 8.53 (s, IH; 12.50 (s, 2H).
Exanpl e 27 2- Et hoxycar bonyl Hét hyl -1 - (

" 4-i sopi Opoxyphenyl )-5-("5-trifluoromethyl-2-pyridiii
NchyI)ICF {#do! d030 @& HoklAa éoélda@sd'ﬂmﬁ off i é%eftﬁe fide compouha.
7 Carnhox thyl -1-(4-isopropoxyphenyl)-5-(5-trifluorom

é?%? °9£g@r)i)3di nyl oxy)i ndol e- 3-car boxylic acid (85 ny,
004 6P NIGRE DEASOTIR, 526)08 (KLXBE; 6078dnl) Sah@lzH0H): (7.2 (s,
Min EtOH,_ 0.1 n) was heated at refl ux f%r ZOWEm 0,
SBCHAY A, 4H)) 182 tHdw/th | Wiz P,0 Hedibal P3ds Wk R=2 (d: 7

Na 3.{A0, - ), a t{hAC W £h crnl )
o bante e Thd SRR TR RE e A PRt O
opncentrated and purified by chromatography to give
the title conpound. Yield 45 ng (52%, np 202 0C. 200
MHz 1H NMR spectrum (DVBO-7), d: 1.19 (t, J = 7.1 Hz,
w30 (d, J =6.1 Hz, 6H); 4.07 (s, 2H); 4.1 1 (q,
; , 2H); 4.62 (heptet, J = 6.1 Hz5 I H);

Hz and 2.4 Hz, IH); 8.01 (d, J = 2.0 Hz, IH); 8.45
digarhopylic &8l | e 28 2- Car boxymet hyl - 5- f
- cyano- 6- net hyl - 2- pyri di nyl oxy)
- (4-isopropoxyphenyl)- itidol e-3-carboxylic acid
¢4)hy3-Hedtosy- 1(@}isopropoxyphenyl)-indole-2.3-dicarboxylic acid dimethyl
2- Et hoxycar bonyl net hyl - 5- ( 3- cyano- 6- net hyl - 2- pyri di nyl
-1 - (4-isopropoxyphenyl) indol e-3-carboxylic acid

[ -rebidr8d ERPQUAGsOMASHORK SRy BEmind fumaric

%E%?%gﬁéggﬁgﬁdﬁ%p&?%r ExarrpILe{ 24 from

2eidtdmxthghedvan @I.Sﬂeg,hﬁ/.ldro @MD,dl'-b@Wquui(la]tlei Oeor Dok srdhgnd
L 8 Pl B3 Gk SO 508 v

1.40 g (71%).

(b) 1-(4-Isopropoxyphenyl)-5-(5-trifluoromethylpyridin-2-vloxy)indole-2.3-

dicarboxvlic acid dimethyl ester

The sub-title compound was prepared in accordance with step (a) Example 18
from 5-hydroxyindole-1-(4-isopropoxyphenyl)-2,3-dicarboxylic acid dimethyl
ester (104 mg, 0.27 mmol, see (a) above) and 2-chloro-5-trifluoromethylpyridine
(?4 mg, 0.41 mmol). Yield 100 mg (70%). ’

() 1-( 4-Isonropoxvnheth-5-( 5-trifluoromethylpyridin-2-vloxy)indole-2.3-

dicarboxylic acid

The sub-title compound was prepared in accordance with step (b) Example 18
from  1-(4-isopropoxyphenyl)-5-(5-trifluoromethylpyridin-2-yloxy)indole-2,3-di-
carboxylic acid dimethyl ester (90 mg, 0.17 mmol), see step (a) Example 19).
Yield 50 mg (59%).



h

10

15

met hyl nicotinonitrile (135 ng, 0.88 mmol). Yield 280
ng (88% . (b)

wa-2awriamey net hyl - 5- ( 3- cyano- 6- net hyl - 2- pyri di nPgiB2Y0s1004981

- (4-i sopropoxyphenyl) indol e-3-carboxylic acid ethyl

est er

2- Ethoxycarbonylnethyl 5- (3%yano- 6- net hyl - 2-pyri din-y
aci

4- sopropoxyphenyl)- indol e- qu li c
A RIS o1 Wridh ) e 8d Ll oy atb0Rys JED:
( 2 6 e ]
100 205 M. 1% T 90, Y 6201 sé*aif% g0
ﬂesghIhéﬂ7E€fqrﬂﬂ,YLQKddZO%’MgS@Eﬁ%Min@54EQG}D2OO VHz
1H NMR spectrum (DVBSO-J ), d: 1.31 (t, J = 7.2 Hz,
3H); 1.33 (d, J 6.0 Hz5 6H); 2.31 (s, 3H); 3.95 (s,
14280 (q, J 7.2 Hz, 2H); 4.73 (heptet, J = 6.0
ﬁég"%%ﬁT 7.04 (d, 2H); 7.10-7.20 (m 3H); 7.30-7.40
[-04-1DbhopoXyB2nih-5- (13I-d)arba&o.’zlf?pw’rxdm-Z—vi:om)ladﬂz 2.3-Hjcarboxylic
12,2-13.2 (br s, IH). Exanple 29 2- Carboxynethyl 5-(3
J%%rboxy 6- nethyI-Z-pyridinyI-oxy)-
1- (4-isopropoxyphenyl) indol e-3-carboxylic acid (a)
2- Ethoxycarbonylnethyl
&) (4- IEORROPOXHHER shyl)ingole-2.3-dicarb-

ne:hyl élgéguplnﬁloxy)lndole 3- cérboxyllc aci d et hyl
S e conmpound was prepared in
BIGC QIHIRNC 8o MbdthdS H8P ptéphrelXianmlsrddhcef #@Mstep (a) Example 18

2- et hoxycar bonyl net hy I- hydr oxy-1 - (4-i sopi Opoxyphenyl
ﬁ?emnddll}’dtf&y-lcagbgwsﬂppé}’p@éﬁw @ﬁhfer~,esi@0@rboe<299 Agd dimsghyl

312l 288. 2 R el ST g

@o@%mh)mma@ Ca0 Big(34%6ny, 0.06 nmol) and DVF (2
“The reaction mixture was heated at 900C for 4 d

and wor ked- up as descri bed before. Yield 80 ng (32 9.
idj cyphen 71_ indole-2.3- ic_:arbox—

i@igﬁﬁ-isopropOXQphenQI) i ndol e- 3-carboxylic acid
The title compound was prepared in accordance with step (b) Example 18 from
5-(3-carbamoylpyridin-2-yloxy)-1-(4-isopropoxyphenyl)indole-2,3-dicarboxylic
acid dimethyl ester (70 mg, 0.14 mmol, see step (a) above). Yield 49 mg (74%),
mp 236-238 °C.

200 MHz 'H-NMR (DMSO-dy), 8:.1.32 (d, J = 6.0 Hz, 6H); 3.0-4.5 (br s, 2H);
4.71 (m, 1H); 7.05-7.15 (m, 4H); 7.19 (dd, J = 7.2, 5.1 Hz, 1H); 7.32-7.44 (m,
2H); 7.78 (d, 1H); 7.89 (br s, 2H); 8.11-8.14 (m, 1H); 8.16 (dd, J =52,1.8 H,
1H).
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The title conpound was prepared in accordance with
Exanpl e 3 from 2-et hoxycar bonyl net hyl -

wO-2006/073pr opoxyphenyl ) - 5- ( 3- met hoxycai - bonyl - BemeE2905/004981

2- pyridnyl oxy)indol e-3-carboxylic acid ethyl ester
(60 mg, 0.10 mmol, see step (a) Exanple 29) Yield 20
rrg(40°/<) rrp179C200M—|zf NVR spectrum ( OVSO- d6) ,

J 59 Hz,, OH); 2.26 (s, 3H); 3.87 (s, 2H;
E—?‘@—%héptethgHzM) 6.90 (dd, J 8.9, 2.1 Hz,

b @arbo@vglgth(v‘fjb ( 4. cﬁlo@oﬁeﬂ"@lmfhh% 2 710@4) (-d4-trdflForéméthozy-
™), 9 (m 2H); 30-7.39 (m 2H); 771(dJ

gheﬁvnmﬂhle-ﬂ-&arboﬁ maqd@thyj ester, 7 Hz IH); 12.3-13.5 (br
s, 3H). Exanple 30

5- (3- Am nocar bonyl - 6- net hyI 2-pyridi

a) yl QX i % EFBRIARRY L)_(4-trifluoro-
fhdol npoun S
PegpayRentNnasle B-cabogliniatid esisépsteh) Exanpl e 24 from

2-car b thyl -5-(3 - 6- et di -
K2 198 SPoplob yprEhy L ST aT BTG BB S0 H)
8 ]
RRLE rioyd (o, B 1o BB SR B AR By il
Mﬁiﬁoh@ﬁ{@dﬂﬂﬁoﬁﬁh@m@ﬂm}enﬁ)md@bﬂ ¢ahbaxtyht h@d@irm@smd(ﬁmb,
13610 S08N (TP RRNURSIEME G B e s By fo

% e&# Z_\g ?-, gocg% @Zlﬁl?e’d \ﬁ;@ﬁ%éé% i‘?’]g@red arrgt?ah(@ehtg@)oonéerzgated

dndBurified blchromf9grdp1R0 Yol 62Iﬂ)g (3'20@9 7. 40 (m 2|—|)
7.66-7.80 (m 2H); 7.82 (s, IH); 8.10 (d, J = 7.8 Hz,
I H. Exanple 31 2-Carboxynethyl -I-(4-isopropoxyphen g

b barbs bbb or OB A PHAD ATl ARG Bra-EIDAs LG y-

Z2- Etnoxycar bonyl met h
pHenBiHoE XA biveic Beli- eftlzﬂvltesuefl uor on| et hoxyphenoxy)
| ndo. e- 3- car boxyl. |% acid et(§1¥nL)est

NaOH (17 mg, 0.43 mmol) m water was slowly added to 5-(5-chloro-

methylpyridin-2-yloxy)-2-ethoxycarbonylmethyl-1-(4-trifluoromethoxyphenyT)-

indole-3-carboxylic acid ethyl ester (50 mg, 0.086 mmol, see step (a) above) in
EtOH (15 mL). The mixture was stirred at rt for 48 h, neutralized by addition of
HCI (aq), concentrated and purified by preparative TLC. Yield 35 mg (74%), mp
168-170 °C.

"H NMR spectrum: (200 MHz, CDCL), &: 1.46 (t, J = 7.1 Hz, 3H); 3.96 (s, 2H);
448 (g, J = 7.1 Hz, 2H); 5.15 (s, 2H); 6.86-7.00 (m, 2H); 7.36 (d, J = 8.3 Hz,
1H); 7.37-7.52 (m, 5H); 7.65 (d, 1H); 7.79 (dd, J = 8.3 Hz, iH); 8.50 (s, 1H).
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The sub-title conmpound was prepared in accordance wth
step (c) Exanple 1 from

wa-2eaichaxdge ar bonyl met hyl - 5- hydr oxy- | - (4-1 sopr opegY|GB205/004981

) -indol e-3-carboxylic acid ethyl ester (212 ng, 0.50
nmol , see step (b) Exanple 12) and
4- trlfluoronethoxyphenylbor@hlc acid (154 ng, 0.75

Ergol Sield 156 ng (539 .(b) 2-Carbox>methyl- |
—é@ﬁ?&pr opoxsphenvn-5-r4-trifl uoromet oxyphenoxyV
b REPb By BreBIRN B0V HI6ro At pA X D Byl - (4- 1sopropoxvphenvl)-
Z- et hoxycar bonyl met hyl -T-(4-1 sopr opoxyphenyl) -(4-tri

0 3 AR geaheixyesiendol e- 3- car boxyl i ¢ aci d et hyl
ester (150 ng, 0.26 nmol, see step (a) above), NaCH
(aq, 2 M 1.0 nL) and dloxane (0.5 nL) was heated at
Bef §-ux ChfroBethyipThigintI-tloRy c RrE@pEh MaS I stb Rl -€4- ildopropoxy-
accordance vvlth step (d) Exanple 1. Yield 87 ng (63%,

0 ‘ L2 ctrum (DVSO-J ), d: 1.33

it ﬁ)%rﬂf"éu@% W prerfPed fr péddliagtt, Sl HEP'(ES Excholg 01

(o 3&&1ox§70ai&n§hﬁ&hﬂm h?d‘lﬁ)xy—’f (2850@r<ﬂﬁx§ﬂhen4bﬂndol7&—? 2arbox-

d, 2-12.8 (b
%hwﬂ@ @slvhérﬁtﬁrydwﬁ 1pg S Or%So@fr@éo%@y ﬁ??ré ) liwsnﬁls 135%5 t?il?ﬁ?
I 0
gt Eﬁ@ﬁ&gi@?lhﬂ geﬁﬁxg] 0.6y V10260 Hio(B39%).
1-f4-isopr opoxyphenyP) 5-f3-trifluoronmet hoxyphenoxy)
|ndoI carlﬁox I hyl. h ub tltlre on

‘m *.‘ )

Qﬁl thl t
gargg" e eny1)-2- et hoxycar bonyl net hyl - 5- hydr ox

SFhen dtié eeﬁxpoamcbmy Iprapadi id agtdrdhnceswigh sieR D) yampleshl from

D e oS P ey RS ber gyt LA SRR g
pﬁen#)f})do% - LRLBOMIELAY | cthyt- Eder WB%PQ?(Y@H&BMI ) seB- été'p (2)

or onet oxy henoxy) -" i ndol e-3-carboxylic acid
above). Yield 61 mg (71%) mp153-155 °C.

"H NMR spectrum: (200 MHz, CDCL), &: 1.40 (d, J = 6.0 Hz, 6H); 1.45 (t, J =
7.0 Hz, 3H); 3.96 (s, 2H); 4.46 (q, J = 7.0 Hz, 2H); 4.62 (heptet, J = 6.0 Hz, 1H);
5.14 (s, 2H); 6.88 (dd, J = 8.9, 2.3Hz, 1H); 6.96 (d, J = 8.9 Hz, 1H); 6.92-7.07 (m,
2H);‘7.20—7.3O (m, 2H, overlapped with CHCls); 7.36 (d, J = 8.1 Hz, 1H); 7.65 (d,
J=1.9 Hz, 1H); 7.80 (dd, J= 8.1, 1.9 Hz, 1H); 8.50 (s, 1H); 9.8-11.4 (br s, 1H).

Example 23 ‘
2-Carboxymethvi-5-(5 -chlbromethvlpvridin—Z—Vloxv)— 1-(4-isopropoxypheny])-

indole-3-carboxylic acid

NaOH (400 mg, 10 mmol) in H,O (10 mL) was slowly added to 2-carboxymethyl-

5-(5-chloromethylpyridin-2-yloxy)-1-(4-isopropoxyphenyl)indole-3-carboxylic
acid ethyl ester (40 mg, 0.076 mmol, see step (b) Example 22) in EtOH (10 mL).
The mixture was stirred for 48 h at 50 °C, neutralized with HCI (aq), concentrated

and purified by chromatography. Yield 26 mg (69%), mp167-169 ° C.
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The title conpound was prepared in accordance with
step (b) Exanple 24 from 2-et hoxycar bonyl net hyl -

wWQ-2006/073pr opoxyphenyl ) -5 ~(3-trifl uor onet hoxypOe/®ey)s/004981

i ndol e- 3-carboxylic acid ethyl ester (140 ny, 0.24

nmoL see step (a) above Yield 38 ng (30 /0), np I97 C
200 MHz 1H NMR spectrun1(DNB®u]) d: 1 33 (d J = 5.9
Hz, 6H); 3.85 (s, 2H); pt e

B000LHz 16 XMR Sweptrum, (izM?in@ (Eml J/_Dl—éd J7 2680 Hrz ééﬂ( mg” (s,

i, Ah?pf(egfﬂ (6'52@; ﬂ@a 16 (S 8.68 (b b2, 0417 (m, 21);

<73an703<4/ B! 1), 7955(@; ga quphmypwb (k- (14y;i 58 daip dxy pBed.3
)nﬁole 3- ‘carboxyljc ac

EZEﬂﬁbﬁﬁbdﬁbbnﬁl ?hVﬂLﬂ”éMlﬁ&éﬁﬁd@%&yphenyl)-5-f3-eto

xycar bonyr phenoxy) i ndol e-3-carboxylic acid ethyl

ester The sub-title conmpound was prepared in

Bagoapdance with step (a) Exanple 24 from

2-ethoxycarbony|nethy| 9- hydr oxy- .

agbq: Y HHO ¢v-=-.QJ!!a!a‘! Y YRNGH _ﬁ_

beoronlc acid (145 ng, 0.75
mml). Yield 162 ng, 56 % (b)

A b AR R F I S S e SR

gl%(%glméo%él'g %X%CB%1 , See (b) Exarrpl e 12) ad ’

T o UTTpoOuUIl Tty

Prenared i 1, A9CardARSEIi il 8k PRiGD) Exanpl e 24 from

Veg: oxycar ponyr net hyl -1 -(4-1sopropoxyphenyl)-5-(3-eto
Tie aubﬂﬂquoh@nomy)mas |pncmlr®1- B eaopbred ivdthasted (et Byample 21

Gote (45030, 0,28 Py, 08, SLER. eSSl o
&%92% doid @thyi— e?tér (111»0 the™ O%lomh%l &) ste§ (9)7E§<§mp13 |'9) and
Pizhlolt)S: (tr?ﬂMOI(lth]JPBﬂ'ICBn@(M@ mg, P62 rrxmg@ Ylei@ 8’(‘ mg @W )
7.27 (ddd, J =8.1, 2.4 Hz, IH); 7.31-7.41 (m 3H);
7.48 (t, J =7.9 Hz, IH); 7.60-7.68 (m IH); 7.72 (d,

@b) =2 2 8bdFmetifl-1 -(4 ArifindBn@thoxyphenyl)-5-(5-trifluoromethyl-2-pyrid-

invloxy)indole-3-carboxylic acid

A  mixture of 1-(4—triﬂuoromethoxyphenyl)-2—ethoxycarbonyhnethyl—5-(5-tri-
fluoromethyl-2-pyridinyloxy)indole-3-carboxylic acid ethyl ester (80 mg, 0.13
mmol, see step (a) above), NaOH (aq, 1 M, 1.1 mL), EtOH (0.5 mL) and THF (0.5
ml) was stirred at 100 °C for 9 h, cooled, diluted with H,O and acidified to pH 5
with citric acid (aq, 1 M). The precipitate was collected, washed with H,O and
Et,0 to give the title compound, 30 mg (42%), mp 203 °C.

200 MHz '"H-NMR spectrum‘ (DMSO-dp), 8: 3.81 (s, 2H); 6.95-7.11 (m, 2H); 7.22

(d,J =92 Hz, 1H); 7.56-7.73 (m, 4H); 7.82 (d, J = 2.1 Hz, 1H); 8.21 (dd, J=2.1

Hz and 8.7 Hz; 1H); 8.50-8.58 (m, 1H).
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(br s, 3H). Exanple 34 2-Carboxynethyl-1-(
4- met hoxyphenyl )-5-(3-trifl uoronet hyl phenoxy

wObesthatase 3- car boxylic acid (a) PCT/GB2005/004981

2- Et hoxycai - bonyl net hyl -1 - (
4- met hoxyphenyl ) - 5- ( 3- trlfluoronethylphenoxy)
i ndol e-3-carbo cylic acid etlyl ester The sub-title
conpo nd was prepared in accordance with step (a)

4 from 2- et hoxycar bonyl net hyl -
b ééb%tnli‘é%ﬁmplh@niéb%rogox%ﬁéﬂﬁ)‘51@g-@hﬁuo’?mﬁl@ﬂhlgpxwv'rﬁnﬁ%\df
éthyl ester (153 ng, O. ol see (b) Exanple 4) and
EHmﬂeB%aﬂmtﬂhﬁ*deﬁmhwkboronlc acid (114 ng, 0.60
nmmol). Yield 166 ngy (77@@ (b)

tV -2

. . v etk :
%X‘%HHB%Q\JM&)IW%%?J&%& 1@8@19[ é’s@é}ce with step (b)

anpte 24 trom
2rhetdubxyhmo@whdsta‘syprepaerémmtmdwh ew;h pteB- (@B Hxampley?]

or o t I | henyé%)%b :%r:% OX}@%@%@ bo CI d. &o@-érc&rbox-
?‘ﬁc nﬂ:lc( @@hy% esterx'pg%@ OmQCO 3@0 % aZHd‘ %o?@gc(gﬂéﬂm%%nethyl)

mldmblﬂ607mg,4l 8 3@0@(%%%1&6269 ?ngaQSDS/%M? (m 3H);
7.53-7.64 (m IH); 7.75 (d, J =1.6 Hz, IH); 12.1-12.7
(br s, 2H). Exanple 35

bCarhexsuaRtyihyt- b4-doh Bk ypIeEonihodonicthyTEl b@rkdiiy]-
henyllndole 3- carbox IC acid (a)

F .., I i sopr opoxyphenoxy) -1 - (4- e
hox h i.ndol e r Y. )
YRR A G SRR SrB  BS Tt
fll-el%yh@i’ny F[Hdlcﬁe-%%aﬂfo@mm ac1d ethyl ester (260 mg, 0.46 mmol, see

et hoxycar onyl met hyl - % .
P AN AR YA f Mol &S L AR BIGHTI(@ L) was stired at 50° C
for 2.5 h, cooled, diluted with H,O (4 mL), washed with EtOAc and acidified to

pH 5 with citric acid (ag, 1 M) and extracted with EtOAc. The organic layer was
washed with brine, dried (Na,SO4), concentrated and purified by chromatography.
Yield 144 mg (58%).

200 MHz "H-NMR spectrum (CDCl), 8: 1.40 (d, J = 6.0 Hz, 6H); 1.42 (t, J="7.1
Hz, 3H); 3.99 (s, 2H); 4.45 (q, J = 7.1 Hz, 2H); 4.63 (heptet, J = 6.1 Hz, 1H);
6.94-7.13 (m, 5H); 7.20-7.32 (m, 2H); 7.83-7.93 (m, 2H); 8.44 (s, 1H).

‘Exar'nple 26
2-Carboxymethyl-1-(4-isopropoxyphenyl)-5-(5-trifluoromethyl-2-pyridinyloxv)-

indole-3-carboxylic acid

The title compound was prepared by heating 2-carboxymethyl-1-(4-isopropoxy-
phenyl)-5-(5-trifluoromethyl-2-pyridinyloxy)indole-3-carboxylic acid ethyl ester
(140 mg, 0.26 mmol, see step (b) Example 25), NaOH (aq. 2 M, 0.6 mL) and
EtOH (1 mL) at 90°C for 7 h. Yield 124 mg (92%), mp 202 °C.

200 MHz 'H-NMR spectrum (DMSO-de), &: 1.33 (d, J/ = 5.9 Hz, 6H); 3.98 (s,
2H); 4.73 (heptet, J = 5.9 Hz, 1H); 7.02 (s, 2H); 7.10- 7.19 (m, 2H); 7.22 (d, J =
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acid ethyl ester (153 ng, 0.40 mmol and
4-i sopropoxyphenyl boronic acid (108 ng, 0.60 mmol).

woizadeth7136d g, 52 % (b) PCT/GB2005/004981

2- Car boxynet hyl - 5- (4-i sopr opoxyphenoxy) -1 - (4-met hox ¢
phenyl )i ndol e- 3- carboxyllc acid The title conmpound
mas prepared in accordance \fth step (b) Exanple 24

§9éﬁhouﬁhgﬁﬁd%§9ﬁ%%h§@'%7%&%ﬂ§3p§oﬂd§9pﬁéE%§Q§?a?ﬁ 2 ifefz
nd ez 3 carbox lic acid ethyl ester (100
@g}pregy ,QQZ% g%ep (a)yabove) Ylelé 70 ng (%7
% np 226 OC 200 MHz 1H NMR spectrum (DMBO-J ), d:
1.25 J 6.0 Hz, 6FD 3.86 (s, 3H); 3.93 (s, 2H);
2 ptet J =6.0 HZ IH; 6.84-6.99 (m 6H); 7.1
3: Eﬁh@}%’cﬁﬂ%n@fﬂkmﬁ 149- 1?0&90&(%11621'7@% -05-fifldotbmethll-Bpiidin-
TH); 12 7 (br s. ZH). Exanple 36
K id net hoxyphenyl ) - 5- f 4- et hyl sul f ony

lh“g@l%ifng eﬁ"}%{‘%@?}’kfg%ﬁgoc%ﬁﬁgkg’yﬁ%éw-?-(S—triﬂuoromethyl-iz—
;)mﬁrl 16x§§ﬁidhxéL§@h1fb@ﬁmidola@aom) mg rdod Qm&ok;aebcﬁggdmpje 26),

aC| eth - ester The sub-title compoun

PIOHAE 6o MEL ) St BrEQH: (b et ater g etus for 30 min,

LB Bl e B s
588 @@O)AEXEDBYE' erghhic QuEeOA)2 VQaEBedTgwltI@ Hiﬁ)nemmhad ahd-S0,),

4- hyl sul f | ). phenyl
gwﬂmrer;’ttratgql %%d)ug gpd?{ag' c((:f‘ur;g/;mtj‘gr OQLIB; toacgifg the tltle crrglpouncfS %{wld 45

%y -1 - (4- met hoxyphenyl ) - 5- (4- et hyl sul f ony
Fﬁﬁg 2§§§§%ble- 3-carboxylic acid The title conpound

M@@wwbammlspeomﬁomsoedma h.$t@p/ €)1 Bxa85); é.404d, J =
from 2- et hoxycar bon

hyl -
61 (B, rﬁéi)h@%&ih@i?l M slgar TXTE?tlhI?iFas?tH)ﬁ 815 (ppsiody 61 Fiz THD;
ﬁﬁgro%.F?Sé'%qﬁ-i)éz.uzéf).&ag’%{/%)?%%% (d§S} €13 § 165,794 8,309); 8.01

(d, J= 2.0 Hz, 1H); 8.45 (d, 1H).

il

Example 28
2-Carboxvmethyl-5-(3-cyvano-6-methyl-2-pyridinvioxy)1-(4-isopropoxyphenyl)-

indole-3-carboxylic acid ethyl ester

(a) 2-Ethoxycarbonylmethyl-5-(3-cyano-6-methyl-2-pyridinyloxy)-1-(4-isoprop-

oxyphenyl)indole-3-carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (a) Example 24

from 2-ethoxycarbonylmethyl-5-hydroxy-1-(4-isopropoxyphenyl)indole-3-carbox-

" ylic acid ethyl ester (250 mg, 0.59 mmol, see (b) Example 12) and 2-chloro-6-

methylnicotinonitrﬂe (135 mg, 0.88 mmol). Yield 280 mg (88%).
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Yield 100 ng (67 %9, np 222 C. 200 MHz 1H NWMR spectrum
(DMSO-d6), d: 3.18 (s, 3H); 3.86 (s, 3H); 3.98 (s,

waee/087186-7. 06 (m 2H); 7.08-7.24 (m 4H); 7. BBT/GB225/004981

(m 2H); 7.78 (d, J = 1.8 Hz, IH); 7.83-7.92 (m 2H);

12.1-12.8 (br s, 2H). Exan'ple 37 5-[3.5-Bi s(

trifluoronethyl ) phenoxy] 2-1¢r boxymet hyl -1 - (4- met hoxyp
yli 5 3,

shehv) ﬂld%!’eth@a%%ﬁﬁyéc)d étHGlQJs@r3 car bOXY' ¢ acid et hy|

ester The sub-title conpound was prepared in
ﬁ&lmwamioenwmﬁlyi-ﬁéij ofy alo-Bvegihyle-Prridip-oiaxy)-1-(4-sopropoxy-

- bonyl rnet h
e(nx “18 g:ey(%%%&ﬂ?elaﬁﬁofﬂzng)él%sro?ﬁxyﬁnigt 21 IS ’ns‘?e step (a)
{) 1(NEI0W (2149, TR )See FOMH (Bxdiphes Me)atealmd 50°C for 1
|

s(trifluor onet hyl ) phenyl boroni c_acid r%
m m«: titkotQrpouing [vehs Tgdatag as descaiped ppfore. Yield Sob mc* (7 %), mp
749[ ﬁeS Bi sftrifluoronethyl)phenoxy]-2-carboxymethyl -1 -
? t hoxyphenyl ) - indol e-3-carboxylic acid The title
SEUTRAENIINAIR Rp&RAHEDNB02EH.08:dB108 M=t7D Bz ePH; )33 (d, J =
Exanpl e 24 from
6.0[18z. 51D 361 (3, BEN0T-Bés. BY) hBefoxXyT 7 2 Ber6ky ¢ dPrbenjetned =

- 1.~ (45 | in . i i.d )
L LSRR el oo gl
gl=d7§q_1frgH (19;_02/4)1 2mer 238)C. 200 MHz 1H- NMR spectrum
J ), di 3.86 (s, 3H); 3.99 (s, 2H); 7.07 (s,

2H) 713724(m2|—|) 7.34-7.45 (m 2H); 7.59 (s,

é;?f 1L 56 7.86 (m 2H); 12.1- 12.9 (br s, 2H). Exanple

zfc%%dﬁvﬁ{azwis)(s&am&b%xmeﬂmnwwﬂm&somlc boxigoprdpdikn- 2-
yI )-6 chlor0|ndole- 3-carboxylic acid (a) 3-f4-/e;
ferr t-2-enedioic acid di ethyl ester

AR "c-_’.

(a)  2-Ethoxvcarbonylmethyl-1-(4-isopropoxyphenyl)-5-(3-methoxycarbonyl-6-

methyl-2-pyridinyloxv)indole-3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (a) Example 24
from 2-ethoxycarbonylmethyl-5-hydroxy-1-(4-isopropoxyphenyl)-indole-3-
carboxylic acid ethyl ester (250 mg, 0.59 mmol, see (b) Example 12), K,CO; (244
mg, 1.77 mmol), 2-chloro-6-methylnicotinic acid methyl ester (163 mg, 0.88
mmol), 18-crown-6 (16 mg, 0.06 mmol) and DMF (2 mL). The reaction mixture
was heated at 90°C for 4 d and worked-up as described before. Yield 80 mg (32

%).

(b) 2-Carboxymethyl-5-(3 -carboxv—6-methvl—2-pyridinv1—oxv.)~ 1-(4-1sopropoxy-

Dhenvl)indolé-3—carboxvli9 acid

The title compound was prepared in accordance with Example 3 from 2-ethoxy-
carbonylmethyl-1-(4-isopropoxyphenyl)-5-(3-methoxycarbonyl-6-methyl-2-
pyridinyloxy)indole-3-carboxylic acid ethyl ester (60 mg, 0.10 mmol, see step (a)
Example 29) Yield 20 mg (40%), mp 179°C.
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The sub-title conmpound was prepared in accordance wth
step (a) Exanple 1 from4- r -butylaniline.(b)

wO-2006/07T66 - But yl phenyl ) - 6- chl or o- 2- et hoxycar borgir/aB2nsl004981

- 5- hydr oxyi ndol e-3- carboxylic acid ethyl ester The
sub-title conpound was prepared in accordance with
step (b) Exanple 1 from 3-(4

/b | di
%tﬁ%%{%@ﬂng%ﬁ%ﬁf age & 4 & pa DLl 206
%@Cm rgj “PENEQANE NPDE § 33,1 18, @30 TR~ 8Y, &l AHZ66H);

é@? 44 fﬁ¥ g9 a@t YthE@W{d), J6= Gt He01 18y, f75H06T. b (dny PEar hAdrdys9
yridin-2- ﬁd’% A
0 TRy S0 BoriyT St i el 2 (& G T Wi d ek g 31D
est er
1- (4-/ery-Butyl phenyl)-6-chl oro- 2- et hoxycar bonyl et hyl
MQBOXW ndol e- 3- car boxyl ic acid ethyl ester (120

- ; O [Z "
mmhamfmndnmsqcmymlds rrL) vvas heated at 115 0OC for
h and filtered thro

%Rbfsﬁ@@ CORDUTER Ot PERRIOY Mo 2COHREVHY PEp 4B bR P L fom
c@.’g&%ﬁﬁﬁj 5389 BHS. BBhﬁ%flby-pﬁhﬁlﬁ%RW[@@ﬁﬁ%fc;i)ogyﬁ&nyl)

['é ‘Compoun (78%
1nd6143 3- éﬂbdxyﬂiutaﬂdohﬁmyés)erz(l@érmg),xg nénmbL Beq step (b) Example

-@af\@r boxyfg é/éd(ijg R%rﬁy@gﬁbfﬁ 1. § ' ‘ﬂlen Idn%liture was heated at 80
J’C (f4r At B 5@ Wit %P ImB o3l 1961013 -2 BeshrTFed Bylosarviamy mg

@mwrmz%?ﬁoxycar bonyl nmet hyl i ndol e- 3-carboxylic acid

et hyl ester (124 tep e)

RN By Dot MR Gk dng (S0 S Hia T Heardd®
retq r oplLe [ f o 72094 (dh JHET 8

SR o B vf?h@%m e

Byt na);momrz@ (ma8Hd7.28-7 HOHnO 2&hd 7&616&1&0 (mr318Y 7.82 (s, 1H);

trated and purified by chromatography

%60&1 Ve Fﬁg[g%llgﬁe conpound. Yield 40 ng (36%, np

223-235 0C. 200 MHz 1H NWR spectrum (DVBO-c j), d:

1.38 (s, 9H); 3.63 (br s, 2H); 7.07 (s,

Example 31

2-Carboxymethyl-1-(4-isopropoxyphenyl)-5-( 4-trifluorometoxyphenoxy)indole-3-

carboxylic acid

(2) 2-Etho charbonvlﬁlethvl- 1-(4-isopropoxyphenyl)-5-(4-trifluoromethoxyphen-

oxv)indole-3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
2-ethoxycarbonylmethyl-5-hydroxy-1 -(4-isopropoxyphenyi)-indo le-3-carboxylic

acid “ethyl ester (212 mg, 0.50 mmol, see step (b) Example 12) and
4-trifluoromethoxyphenylboronic acid (154 mg, 0.75 mmol). Yield 156 mg (53%).
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IH; 7.15 (d, J = 8.8 Hz, IH); 7.37-7.46 (m 2H);
7.62-7.71 (m 2H); 7.94 (s, IH); 8.28 (dd, J = 8.6,

wa.206kz7366H) ; 8.60 (d, J = 2.2 Hz, |H).Exanpl ePB9/GB2005/004981

2- Car boxynet hyl - 5- (5- car boxypyri di n-2-yl ) oxy-1I -f 4-di et

hyl am nophenyl )i ndol e- 3-carboxylic acid (a)

| - (4- Di et hyl am nophenyl ) - 5- W5 di met hyl car barmyl pyrl dii
h I

) 1 RS A=Triluorome Toxypht
te c Exa Ie 38from
% RJQ%% \mgr%lalnagphgn&g 2- e?ﬁoxycar bonyl met hyl - 5- hydr
Axymndmﬂee-df @a&‘tb@mclarb@namedlyéﬂF()‘}rrlswm\}@hml)r@(df-@fl ro-
see ste b)
oMo et AR KL AT OIS e QA% g see

%}&éﬂgé@oveﬁ lNaOH éacf; 2 M, 1 0 mL) and dioxane (0.5 mL) was heated at

oxynet h 5- car boxypyri di n-2-yl ) oxy-1-f4-di et
l‘qﬂlanfmo@heﬂ"jnb)mla ndopeusl o hlgted dnaaﬁcarmr@ withy gep (d)

E%%Bmdé)@??omg%%% n-Agegrdance with step (d)

ioé 'Mﬁk eﬂmrwéeﬁtiﬁr@mgé -4:5-3dines byl.car barry gy Bdien(s,
- 2-yl oxy) - 2- et hoxycar bonyhnet hyl i ndol e- 3-car bog)l i C

aH):4.23 kiepteg st er6.Q 72, iff); ©96.6%, B8, 2detstlgp; (4)0-7.09 (m,

Q%S/B@WXIO?@’ J%) /57 % 8@ 4%93 MFd é:)*\'k@ 421%? 125128 (br

6)HZ 3.92 (s, 2H); 682(dJ 8.8 Hz, 2H)
6’9 7. 1 1 (m 3H); 7.12-7.22 (m 2H): 7.76 (d, J =

2.0 Hz, 8.25 (dd, J = 8.6, 2.4 Hz, IH); 8.64 (d,
%—2 Hz IH) Exanpl e 40 5- 5-Arnr

Exampleidd n” 2-yl oxy - 2- car boxynet hyl - |

Q(Célmb&?@rge@ﬁ@% yRhssBrbyd RBBE e (Fatfryhbe xashietdoet indole-3-
ester (a

parbokdioessl bonyl et hyl - | - (4-i sopr opoxyphenyl V5-f5-nitr
opyri di n-2-yl oxy)- indol e-3-carboxylic acid ethyl

ester

(a) 2-Ethoxycarbonylmethyl-1-(4-isopropoxyphenyl)-5-(3-trifluoromethoxyphen-

oxv)indole-3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (a) Example 24
from 1-(4-isopropoxyphenyl)-2-ethoxycarbonylmethyl-5-hydroxyindole-3-carbox-
ylic acid ethyl ester (212 mg, 0.50 mmol, see (b) Example 12) and 3-trifluoro-
methoxyphenylboronic acid. Yield 142 mg (48 %).

(b) 2-Carboxymethyl-1-(4-isopropoxyphenyl)-5-(3-trifluorometoxyphenoxy)-

mdole-3-carboxylic acid

The title compound was prepared in accordance with step (b) Example 24 from

2-ethoxycarbonylmethyl-1-(4-isopropoxyphenyl)-5-(3-trifluoromethoxyphenoxy)-

| indole-3-carboxylic acid ethyl ester (140 mg, 0.24 mmol, see step (a) above Yield

38 mg (30 %), mp 197 °C.

200 MHz 'H-NMR spectrum (DMSO-d), 6: 1.33 (d, J = 5.9 Hz, 6H); 3.85 (s,
2H); 4.72 (heptet, J = 5.9 Hz, 1H); 6.90-7.10 (m, SH); 7.10-7.19 (m, 2H); 7.28-
7.39 (m, 2H); 7.40-7.52 (m, 1H); 7.75 (d, J = 1.9 Hz, 1H); 11.7-14.6 (br s, 2H).
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The sub-title conmpound was prepared in accordance wth
step (c) Exanple 38 from

wa-2eaichaxdge ar bonyl met hyl - 5- hydr oxy- | - (4-1 sopr opegY|GB205/004981

)i ndol e- 3-carboxylic acid ethyl ester (150 ng, 0.35
mol , see (b) Exanple 12) and 2-chloro-5- nitropyridin
(67 ng, 0.42 nmmol). Yield 187 ng (98%. (b)

5- (5- Aninopyridin 2-yl ox

7) - 2- et hoxycar bonyl met hyl -1 - (4-i sopr opoxyphenyl )

Eggghﬁwg carboxylic acid ethyl ester

ycar bonyl net hyl -1 - (4-i sopr opoxyphenyl ) 5-(5-ni
Ca0pBythethdi-fi Reyboxyphendxytid Hé-iSpeepciypldrivd)izdolet Set hy|
ester (175 ng, 0.32 mmol; see step (a) above) in MeCH

hydr ogenat ed at anbi ent tenperature and

pressure over Pd-C (10% 60 ng) for 0.5 h. The m xture
was filtered through Celite(r) and the solids washed
@) t h ERMeycFhenyinethiyhed4Hisoprindsynhsnel) dofediaryaroayipgen-

g| Ve tEe sug-tlltl e. ;cg@ound Yield 157 ng 95%,. (c)
d ) - 2- car boxynet hyl - | -(4 i sop
R@Qﬁfﬁ'ﬁh@ r&shbptmﬁ s Ir&RrdIoNY hdcrdasddwethhytbp €a) Branfple 24

m xt ur e of

oS- atrhmnymyhomdlmﬁﬂz»lﬁ hyd;@xyléﬂmnmpamﬁwﬁhadﬁw parpgx-

-| SO r¥p§§¥§ﬁep% éél’ndm eogsgg%l?glxy%e) (@go ?&‘B%aéil) and
—gﬁo\y?caMon T)Pheny BB Eb Rt éaxé(ms 1k, )0. Tsasnsl). Ahied 182 mg, 56 66.
2 acidified to pH2 with HJ (aq, 1 M and

extract ed with Et OAc. The corrbl ned extracts were
shed Na

xv)indole-3-
0 give

&alilso)@wa-aadtl e conpound Yi eI d 130 rTg (74% 200 MHz 1H
NVR spectrum _ (DVBO-7) 5 di 1.28 (t
”;[h(:;jgt’cléJ @ompo&nct;x(wgs pﬁepa%;pi)m agccgéar(cg w1§H);tep Zébé}xerqaple\]’liﬁom

<. ArbofylPedddy)-J
Z éogy%ggﬂygxéthélzlggf fsghﬁ}pgxs_;lphgng) 9. (B"Zertom 0 H;/E) e OQ(y)
{ndoleJ" earBo;BdeZamd iyl %5@5-(176(2 @30( @1283Hb)tn017 s@eﬁ stkps(@) (ah@ve)
% % % Hz, .60 (d, J = 2.1 Hz,
P9 oG amnigdmp 236 <C.

200 MHz 'H-NMR spectrum (DMSO-d), 8: 1.33 (d, J = 6.0 Hz, 6H); 3.97 (s,
2H); 4.72 (heptet, J = 6.0 Hz, 1H); 6.97 (dd, J = 8.9, 2.0 Hz, 1H); 7.04 (d, /= 8.9
Hz, 1H); 7.08-7.19 (m, 2H); 7.27 (ddd, J = 8.1, 2.4 Hz, 1H); 7.31-7.41 (m, 3H);
7.48 (t, J = 7.9 Hz, 1H); 7.60-7.68 (m, 1H); 7.72 (d, J = 2.0 Hz, 1H); 12.4-12.8
(br s, 3H). ’ '

Example 34
2-Carboxvmethyl-1-(4-methoxyphenyl)-5- ( 3—trlﬂuoromethylphenoxv)mdole-a-

carboxvlic a01d

(a) 2-Ethoxycarbonylmethyl-1-( 4-methoxyphenyl)-5-(3-trifluoromethylphenoxy)-

indole-3-carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (a) Example 24

from 2-ethoxycarbonylmethyl-1-(4-methoxyphenyl)-5-hydroxyindole-3 -carbox-
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5- (5- Am nopyri di n- 2-yl oxy) -
1-f4-isopropoxyphenyl)indol e-2,3 -dicarboxylic acid

wa@-20mst0ydes est er (a) PCT/GB2005/004981

| -r4-1sopropoxyphenyl)-5-(5-nitropyridin-2-yl oxy)indol
e-2.3-di carboxylic acid dinmethyl ester The title
corrpolunds\gafs prepared in abéordance with step (c)
e
sBicragelk oy Pt (3 SopeofdRypiehyies i (Rusremplegt g PEyPTe-
r ; b
B o e SR L G e A e ., 0. 47
mml ). Yield 169 ng (86% . (b) 5- (5 Amnopyrldln 2
)L, nd¢ ‘ 3

ileal RO 2R VPOCH ; Q. ll‘ )
_E;Ig@&ﬁga&lg accor dance W th step (b) Exarrpl e 40 from
opr opoxyphenyl ) -5-(5-ni tropyri di n- 29%” oxy)| ndol

Fhe2ijtB cinganind xwydsi repeséd indagvetdapte adthettery (8 FExagaple 24 3rom

te b
AL C e iy
ih&183 ?tafyocf(?ﬁ@ 200y bth§l @&drd(130 nmEhy |3 oestel, sEbestép (dt)eabove)
conmpound was prepared in accor dance with st ep (d)

ekirifl reg 88 ¥a).omp 210 °C.

5 _(5-arn 0 d h

Tehars Ardi i ire e et i GoPIPBOLIE R et
( 3 0, —

R e TR 0 e 1" N%E%’SSC{V%“‘m@%@@JE? S

16 Bk, (H); 13. 1n1%703er”HBH), 3.68 (s, 3H); 4.6-5.4 (b

2H); 4.66 (heptet, J 6.0 Hz, IH); 6.70 (d, J 8.7

IH; 6.74-6.83 (m IH); 6.96-7.09 (m 4H); 7.0-7.2

0- 7.
357.34-7.44 (m 2H); 7.50 (d, J = 2.8 Hz, IH);
l‘?“—%[)—@(v_ J:243Hz,ll—|). Example 42

RYONE A, /D IERYPH 5
Ca}gw(% Ppaecquy)l ndol e- 3- ca boxyl ic acid

r s,
Hz,
br

(a) 2-Ethoxycarbonylmethyl-3-(4-isopropoxyphenoxy)-1-(4-methoxyphenyl)-

indole-3-carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (a) Example 24
from 2-ethoxycarbonylmethyl-5-hydroxy-1-(4-methoxyphenyl)indole-3-carbox-
ylic acid ethyl ester (153 mg, 0.40 mmol and 4-isopropoxyphenylboronic acid
(108 mg, 0.60 mmol). Yield 111 mg, 52 %.

(b) - 2-Carboxymethyl-5-(4-isopropoxyphenoxy)-1-(4-methoxyphenyl)indole-3-

carboxylic acid ‘
The title compound was prepared in accordance with step (b) Example 24 from

2-ethoxycarbonylmethyl-5-(4-isopropoxyphenoxy)1 ~(4-methoxyphenyl)indole-3-
carboxylic acid ethyl ester (100 mg, 0.19 mmol, see step (a) above). Y ield 70 mg
(77 %), mp 226 °C.
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(a) 2-Ethoxycarbonyl rnet hyl -

1- (4-isopropoxyphenyl)-5-(3 -trifluoromethyl phenoxy)
woOnawlog73se car boxyli ¢ acid ethyl ester The sub- PCTIGB2005/004981

conmpound was prepared in accordance with step (c)

Exanple 1 from

2- et hoxycar bonyl net hyl - 5- h&H&oxy | - (4-isopropoxyphenyl

|nd02§ég carboxyl|cé8§§%)géggllggaﬁ[ Q§%lﬁ%&,gH%.186(&

A I_b _ g } 70
Jﬁ%)m%')g; {ONOIESHY n%”?e;%?%?- gtgy, GHA. 84698 (A 6110 281-7.22
BIcAnhoxyimet, (H); V:6C4€, SQirsafnxypheh§+R-Bebt s, 2H).

"3-trifluoronethyl phenoxy)- indol e-3-carboxylic acid
The title conpound was prepared in accordance with
1{ By Exanple 2 from

géngﬁﬁxycarbonylnethyl-l-(4 i sopr opoxyphenyl )-5-(3-tri
y Caﬁo&nmbﬂh@%bh@mhdwnhmb%(@mmwmﬁ

ester (53 ng, 0.093 mmol, see step (a) above). Yield
li , p 203 0C after recrystallisation from

EtOH 200 MHz 1H NWR spectrun1(DWBC>A) d: 1 33 (d J

6.0 Hz5 6H); 3.95 (s, 2H); 72 h%na = Hz
(la}—l);,-Eﬁlo%ea?bcmslmctthvlzl—lﬂ rrrethmwheml)f:n( m@ghvlsulfqgglplwn@xv)—
7 8 Hz, IH); 7.75 (d, J = 1.8
2H). Exanpl e 43 2-f4-Cai
PRXYRPANS dpdun v»és b&%ﬂed%%&ﬂ%' With-sid tal) iHauiom
ethvlphenoxyg i ndol e- 3-carboxylic acid (a)
florp4- Pstprpgeoonylmethyl-5-hydroxy-1-(4- -methoxyphenyl)indole-3-carbox-

DR 8 Pl TR B USARAN BYban L R AADE

BLC GhRAaT) CeﬁldV\llJ(ﬁeﬁiyﬁmf()ﬂM);ﬁéﬂﬂ'@érenib ﬁmnmzo mg, 0.60 mmol)

-|so ro oxyaniline and 4- nethoxycarbonylbenzoyl acetic
Yisid ﬁbm@ y‘%éter (b) 5-Hydroxy-1-( '4-isopropoxyphen
gl)-2-(' 4 met oxycar bonyl phenyl ) rii dol e-3- carboxylic
acid nmethyl ester The sub-title conpound was prepared
(b accabeamethwis t-h-skgpx{ihenBx-dnghacthyfkndonyiphenoxy)indole-

3-carboxvlic acid

The title compound was prepared in accordance With.step (b) Example 24 from
2-ethoxycarbonylmethyl-1-(4-methoxyphenyl)-5-(4-methylsulfonylphenoxy)-
indole-3-carboxylic acid ethyl ester (165 mg, 0.30 mmol, see step (a) above).
Yield 100 mg (67 %), mp 222 °C.

200 MHz 'H-NMR spectrum (DMSO-dg), §: 3.18 (s, 3H); 3.86 (s, 3H); 3.98 (s,
2H); 6.97-7.06 (m, 2H); 7.08-7.24 (m, 4H); 7.33-7.42 (m, 2H); 7.78 (d, / = 1.8
Hz, 1H); 7.83-7.92 (m, 2H); 12.1-12.8 (br s, 2H).
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| -(4-isopropox3
hen} dar ni no) - 2- net hoxycar bonyl vi nyl benzoi ¢ aci d net hyl

webwro7{de 1 mmol, see step (a) Exanple 43). YrPerahBR0@3R)04981

g (22%. (c)

I-(4-Isopropoxypheny|)-2-f4ﬂgethoxycarbonylphenyl)-5-(
4-trifluoronet hyl phenoxy) rndol e-3-carboxylic acid

@gﬁ@glleﬁter The sub-title conpound was prepared in
accordance with step (c) Exanple 1 from 5-hydroxy-

L[é&&sapmm@mméﬁmkmmgmmm bonyhpieRyhdbyndol

ﬁca%bo leC acid nethyl ester (161 ng, 0.35 mmol,
le 43) and 4-

trifluoroinethyl pheiryl boiOnic acid (100 ng, 0.53

nmol Yield 130 ng (62%.(d)
) ( 4%&@;@@@;5]9@1’911}6&1/1—)161@%)&0@ ethoxycarbonylmethyl-1-(4-methoxy-

X h nyl? 5- f4 trlf % ronethylphenoxy)
Ltitl e conpound was

Phe @@E—ﬁﬂe lchmpEERT dag %ﬁeﬁ%etdhmsic%grcfaﬂée @iﬁnﬁit % }E)Fa;ﬁgﬂéle 24
| - (4-isopropoxyphenyl)-2-(4-met hoxycar bonyl'phen
omy i Qr@grxﬁﬁaébmlmhéwdmw)ydmaddl %ﬁeﬂmmmeyly])mdakemcarbox-

16 . ol |
315 A 7Sl g el U i L3R (7558 Shnih- B RivRro-
BB Her) Ibboni 2@4(1 gpss lﬂ%% & Mﬁm 1063%43@ bpet, J
= 6.0 Hz, IH: 6.87-6.93 (m 2H); 7.04-7
7.43-7.56 (m 2H); 7.68-7.78 (m 2H); 779786(m

@Da ’%—Jﬁg 658%2; ((thﬂud]ro ﬁle?}iv})plﬁlgriomllw-; caer% X\cf)r_n%t%'vl% 1 -(('E-rmesfﬁo X2VD enyl)-

Jh&ﬂéﬂhﬁﬂﬂnggpmx@henyl) 5-(4- trifIuoronethylphenoxy)ind

i%- % 3- dlcarboxyllc acid 3-nethyl ester '
ety syprayB w@érmﬁgmd i porordengd wathotien Kyl Emm«gz;nfrmn

h
L Pl Rt T B R s
rhteyd)ifdgle Eacam@b(ghd af:deB‘Dhyl ester (100 mg, 0.16 mmol, see step ( a)

d henyl) i ndol e- 2. 3-di car boxy|
B Rl it o0 38R R ggneny! )i odol e- 2, 3-di car boxyl
208 )M AR DecANM, dmﬁbfclféyos" gL hyly Ef}eméb BOrN.C 07 (s,
2H); 7.13-7.24 (m, 2H); 7.34-7.45 (m, 2H); 7.59 (s, 2H); 7.76-7.86 (m, 2H); 12.1-

12.9 (br s, 2H).

Example 38
1-(4-fert-Butvlphenyl)-2-carboxvmethyl-5-(5 -carboxypyridin-2-vloxy)-6-chloro-

indole-3-carboxvlic acid

(a) 3-(4-tert-Butylphenylamino)pent-2-enedioic acid diethyl ester
The sub-title compound was prepared in accordance with step (a) Example 1 from

4-tert-butylaniline.
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acid.Yield 230 ng (679 . (b) 1-(4-1sopropoxyphenyl)
-5-(4-trifluoronethyl phenoxy )indol e-2 3-di carboxylie
waehw/0373set hyl ester The title compound was pr egaGB1005004981

accordance with step (d) Exanple 38 from
| - (4-isopi Opoxyphenyl)-5-(4-trifluoronethyl phenoxy)ind
ol e-2, 3-di carboxylic acid ditvet hyl ester (230 ng, O0.44
&mI; see step (a) above). Yi eI d 170 ng (7601/(), rrp_19?.eﬁ

A b o e G MO =B (D -~

ECLEUTL(QVBO:S. HVDSO . d: 1.32 (d. J = 6.0 Hz,
> 4.70 (heptet, J:60H25|H)
Th@ﬁrbﬁlﬂ%&o(rﬂipouﬁﬂ'l)&&as Prepared. 1ﬁ310c(dﬂ¢lar12H)V1th7St@7(—b7 Eiﬁm@hq 1 from

J
gﬁ-fesﬁbw ei*ﬁé%ga)noppeeh%eeeww&%g%@]ﬁ e 64, 18.6 mmol,
eésrﬂ%){gﬁa %‘%‘ﬁai ﬂéﬁlﬂ@béﬁio u{n%}le 93 145, 8 hmol). Yield 266
4phenox 4- |sopropo
mplig¥yl )il 1 dol e- 2. 3-di carboxylic acid dinethyl ester
The sub-title conmpound was prepared in accordance with
step (c) Exanple 1 from

{3@ 3 YAy Bt b SARE LR BRS Myhd iR REHAMSY1-pyridin-2-yloxy)-2-
dlcarboxyllc aC|d dlnethyl ester (250 ng, 0.65 mmol,

afs ylphenylboronlc

g‘% ﬁe’ ‘?&Yh:g%f‘%lﬁ)éh‘gﬂ%%y) gtfm(y& b@Bﬁ%ﬁ%&y eny oI Pa- 2

cadbSliyEak@ Wyl esta€i1do ieo bbtrh@oL @&@@@pﬂ@ ) WBSve)) relaalbﬁdNN-
in accordance with step (d) Exanple 38 from

en(enhyﬂmcftmm@a p?fem@ﬂ el st@@de&lpmnyh 51 seepb-and

oR0° LB AefEy1 1 & a2 REAFL sbiee T Bhac e R

Mﬁgxﬁdée'ﬂwe(sﬁé@@ﬁh BtO}Sic aladZ@m( &mlﬂhﬁd filtra3@s (:dnceﬂltreteﬁ £hd

6H): 4.66 (heptet, J = 6. H; 6.82-7 m,
ﬁm)ﬁedioyltbrm@gr ﬁ#ﬁ) y pigive the seh- tltﬁe S@n?wndzﬁ}eld égm" &é 0)3
2.3 Hz, IH).

(d) 1-(4-tert-Butylphenyl)-2-carboxymethyl-5-(5-carboxypyridin-2-yloxy)-6-

chloroindole-3-carboxylic acid .

A mixture of 1-(4-fert-butylphenyl)-6-chloro-5-(5-dimethylcarbamoyl-pyridin-2-

yloxy)-2-ethoxycarbonylmethylindole-3-carboxylic acid ethyl ester (124 mg, 4.07
mmol; see step (c) above), NaOH (ag, 2 M, 1.0 mL) and dioxane (2.0 mL) was
heated at reflux for 48 h, cooled, acidified to pH 2 with HCl (aq, 1 M) and
extracted with EtOAc. The combined extracts were washed with H,O and brine,
dried (N2,SOs), concent.rated} and purified by chromatography to give the title
compound. Yield 40 mg (36%), mp 223-235 °C.

200 MHz 'H NMR spectrurﬁ: (DMSO-dg), 8: 1.38 (s, 9H); 3.63 (br s, 2H); 7.07 (s,
1H); 7.15 (d, J = 8.8 Hz, 1H); 7.37-7.46 (m, 2H); 7.62-7.71 (m, 2H); 7.94' (s, 1H);
8.28 (dd, J = 8.6, 2.2 Hz, 1H); 8.60 (d, /= 2.2 Hz, 1H). .
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Exanpl e 46 5-(4-ferf-Butyl phenoxy)-2-carboxynet hyl -1 -(
4-i sopropoxyphenyl )i ndol e-3- carboxylic acid (a)

W6-2006/002366 - But yl phenoxy) - 2- et hoxycar bonyl net hy PE€T/EB2005804981

opr opoxyphenyl ) - indol e-3-carboxylic acid ethyl ester
The sub-title conmpound was prepared in accordance with
step (c) Exanple 1 from 117
2-ethox¥carbonykaethyl 5- hydr oxy-1 - (4-i sopropoxyphenyl
: 3-carboxylic acid ethyl ester (250 ng, 0.59
‘ G . @Chibkh( b Rin SBhen i

%éﬁexxdrcracajt yI phenoxy) 2. car boxynet hyl - | - (4-1 sopr opox

yphenyl )i ndol e-3- carboxylic acid The title conpound
was prepared in accordance with step (d) Exanple 38
é? Ol”@ﬁDfeﬁwlammophenyD 5-(5-dimethylcarbamovlpyridin-2-vloxy)-2-ethoxy-
f-butylpnenoxy) ethoxycarbonylnethy[-l-(4 I ' SOpr opo
e lee3-c&bo xsted et hyl ester (115

@3?% eﬁ F@@P@}gﬂﬂgﬁﬁeﬁrgﬁr%ﬁ Hﬁr%?ﬂr%) B %'ﬁf Pixfiip ¥ kom
F?@Qfefﬂﬂﬁnﬁx@%@@hy )-2- éﬂhox%ﬁcgﬁwoﬁﬁlme%@l 5 Hy@@xﬁ‘iﬁol&la -caﬁ)IE)I)thc

heptet,
a&;dssrhﬂ OLer((A70 zmg), 0. 23 rmm@ dsee J;t&p (8) @xmplezleoandﬁ -glgorp-H V-

4%@’[11?@}15 £o88ab s 0.2 Dby, Filds 7615, Pash8 0 (O,

2- Car boxymst hyl -1-(4-i sopropoxyphenyl)-5-(4-trifluorom
ethylphenoxy)ndole 3- carboxyllg aC|d_The t|tIe

Gonpa [ ‘
et hoxycar bonyr rret hyI

TBled fro
L}—‘Z—ﬁ—,—%%%&M G CaClg{henyl )-5- (4-trifluoronethyl phenoxy) -

Tﬁﬁjﬂﬂ@cé’mp‘@fnbﬁxa’d Bpaa€d Gn atdoyfianes tviith 80 (dTDgExaﬁnﬁ.lé 38 from
see step (c % Exanple 12). Yield, 40 3560 . 200

Mdliﬁym@ﬁ@eylaérfﬁ de@w@@lcmamoalpmdgeiz(%oxy 2-etgoxy-
carbon?l'fplethﬁmﬂioFé-?—cérggxyhc acid ethyl ester (79 mg, 0.135 mmol, see step
(a) above). Yield 16 mg (23%). .

200 MHz 'H NMR spectrum: (DMSO-dj), 8: 1.15 (t, J = 6.9 Hz, 6H); 3.42 (q, J =
6.9 Hz, 4H); 3.92 (s, 2H); 6.82 (d, J = 8.8 Hz, 2H); 6.96-7.11 (m, 3H); 7.12-7.22
(m, 2H); 7.76 (d, J = 2.0 Hz, 1H); 8.25 (dd, J = 8.6, 2.4 Hz, 1H); 8.64 (d,J=2.4
Hz, 1H).

Example 40 ‘
5-(5-Aminopyridin-2-yloxy)-2-carboxymethyl-1-(4-isopropoxyphenyl)indole-3-

carboxylic acid ethyl ester

(a) 2-Ethoxycarbonylmethyl-1-(4-isopropoxyphenyD)-5-(5 -nitropyridin-2-yloxy)-

indole-3-carboxylic acid ethyl ester

The sub-title compound was prépared in accordance with step (c) Example 38
from 2-ethoxycarbonylmethyl-5-hydroxy-1-(4-isopropoxyphenyl)indole-3-carbox-
ylic acid ethyl ester (150 mg, 0.35 mmol, see (b) Example 12) and 2-chloro-5-
nitropyridin (67 mg, 0.42 mmol). Yield 187 mg (98%).
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s, IH); 3.56 (s, 2H); 4.71 (heptet, J = 6.0 Hz, IH);
6.80-7.19 (m 6H); 7.29-7.47 (m 2H); 7.66 (d, J = 8.8
weolkzpo6r)366 7. 78-7.86 (m I H); 8.31 (s, |IH). Exarpr&Banso

1- (4-1sopropox”

henyl)-5-r4-trif|uoronethylghenoxy)ndole-2.3

-di carboxylic acid The titl 18conpound was prepared in

accordance with step (d) Exanple 1 from

| - (4-isopropoxyphenyl)-5-(4-trifluoronethyl phenoxy)ind

Oftp- 33 Abl@RAINLI- 108G ]-0-cth JIBERYIn BSERK |- ( B9-18rofdxdshen-

nnDI see step_(a) Exanple 44y . Yleld 50 ng (67% . 200
indpie-3gomrbeplicta hethylmeRO- 4), d: 1.33 (d, J = 6.0 Hz,

S R 5 et 5 G i B

&i&olﬂ&ﬁfﬂo&yﬂ&amd ethyl ester (175 mg, 0.32 mmol; see step (a) above) in
Carboxynethyl 5-(3- chlorophenoxy)-l-(4 |etﬁ
AP BB Rl yYa5 ibpidrepenated %fa’\ﬂll}@@(%ilt@fépeé%tlutﬁ qnd)pressure over Pd-C

6L LB kol L0 A .

&tahbdd weih 8t0ARel k&wbnibhﬁdddlcpmim&tﬁ doﬂ@&tr@feﬁ palge@ thésub-title
accord%e%_ with step (c) Exanple 1 from

corpeyide i) A HEFRENYI ) - 2- et hoxycar bonyl et hyl - 5- hydr
oxy idol e-3-carboxylic acid ethyl ester (150 ng, 0.34
nmol , see step (b) Exanple 1) and

&) c hi(6rAmphepylidioeyioxy)abrabotifethyi: 1 -04-68propokypheilghdole-

100 gg éSSZ%. épg
Ler3. chlorophenoxy)-l-(4 di et hyl am nop

Repykhiddplse SQmﬁ%ﬁﬂHb'ﬁo:@%'ﬂ :2251%5 hyl— §4 1s<§(§/rop-

5- (3-chl or ophenoxy) - I - (4-di et
axjmdnnyj'lbtaddriyﬁ-carbmtghe a3id caimd msgek |( tﬁSamgpIO 66 h;dnoe $b@ Btep (b)

ROt T8, 3 mhory ERAGI a0 Mkt gt oty 30'n
Fapifikd 39 4EAD RANRC faqT) I\/Béfaidsetmﬁét@@u%ﬂl ERSAY lelp“ﬂeoéo ined

, cool e acidified
estractsc werk washw:dEw@\d{vOrraedcbm rieigd e&{an&@t)s omacmrated and

purified by chromatography to give the sub-title compound. Yield 130 mg (74%).
200 MHz "H NMR spectrum: (DMSO-dp), &: 1.28 (t, J = 7.1 Hz, 3H); 1.33(d, J =
6.0 Hz, 6H); 3.92 (s, 2H); 4.26 (q, J = 7.1 Hz, 2H); 4.72 (septet, J = 6.0 Hz, 1H);
6.76 (d, J = 8.6 Hz, 1H); 6.87 (dd, J = 8.8 , 2.1 Hz, 1H) 6.95 (d, J = 8.8 Hz, 1H);
7.05-7.20 (m, 3H); 7.26-7.36 (m, 2H); 7.54 (d, J = 2.8 Hz, 1H); 7.60 (d, J = 2.1
Hz, 1H).

Example 41
5-(5-Aminopyridin-2-yloxy)-1-(4-isopropoxyphenvl)indole-2.3-dicarboxvlic acid

3-methyl ester

(a) 1-(4-Isopropoxyphenyl)-5-(5-nitropyridin-2-yloxy)indole-2.3-dicarboxylic

acid dimethyl ester

The title compound was prepared in accordance with step (¢) Example 38 from

5-hydroxy-1-(4-isopropoxyphenyl)indole-2,3-dicarboxylic acid dimethyl ester
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washed with H O and brine, dried (Na2SO4),
concentrated and purified by chromatography. Yield 50

wogoe®B8¥6e np 186- 191 C. 200 MHz 1H NVR ( OVSO- #6)/GB1005/004981

1.15 (t, J = 6.8 Hz, 6H); 3.41 (q, J = 7.2 Hz, 4H,
over | apped with DMSO and waégr 3.88 (s, 2H
6.76-6.87 (m 2H); 6.88- 7 (n1 H; 7.36 (t, J =

150, Op bl S () Pl oo St e
ﬁéﬁymyolJH@kbMEGmgK&ﬁmboxyl|c acid (a)

5- (3- Chl or ophenoxyVl - f 4-i sopr opoxyphenyl ) -i ndol e- 2, 3-d
i carboxylic acid dinmethyl ester The sub-title conmpound

S SP(rSeHﬁﬁ&)%vhﬂma’QQRﬁg?Tc(@ 1%’&413“})0%{/%% f‘}indgi(e%-ldlecarlbs—oxvlic

rom 5- hy |
propoxyphenyl) 2, 3-di carboxyric acid
see ste

| 150 , 0.3
ks a O%Et i VB RisTotetih SRr e aRer gvics 560 15 Eodmme 40 from
mhsbprofbgmelg}a) WS(Iﬂtgc/%yndgrpi y%pg(} n&HS r’%oxy %§¥ac  acid

(4-1 sopropoxyphen g i ndol dlca
dlﬁ@thyﬂ ester (@ @r@?@u Ad3wamob sm];e(d) ahovar Ateldado eng{&710).
step (d) Exanple 2 from
5- (3-chl orophenoxy) -1 - (4-i sopropoxyphenyl )-iiidole-2,3

(eHli e harnd-peidieiodyigiget- Wiso&%b@ivp@mgm%lﬁﬂdolg 2139d1€£ﬁ%' axylic
see step (a) above). Yield 50 ng np -1900C.
Mm@xiﬁmm(wsoudzlsz(d J—60Hz 6H) ;

lgle;tgleg ?x'hd xfaﬁ)prgp}arca% n%%fr%aﬁ? 03 s§§p % lgi agrg)lf( Ap from

53 H9-amihoPPridinBOyI6RY)-1-)-isoBopoRy e 15511 indole- 2,3 -dicarboxylic acid
(4-(trifluoronet

r box hyl 4- chl or ophenoxy) -1 -
dﬁ%% é%ﬁ%q W&op@gm@bﬁ%%ﬁp (@ aboie). (Yagld 40 mg (30%), mp
1ag§ngg>@{ggs)t hyl - 5-f 4- chl or ophenoxy) -1 - (4-(tri fI uor onet

hoxy)phenyl)lndole-
200 MHz 'H NMR spectrum (DMSO-de), 8: 1.31 (d, J = 6.0 Hz, 6H); 3.68 (s,

3H); 4.6-5.4 (br s, 2H); 4.66 (heptet, J = 6.0 Hz, 1H); 6.70 (d, J = 8.7 Hz, 1H);
6.74-6.83 (m, 1H); 6.96-7.09 (m, 4H); 7.0-7.2 (br s, 1H), 7.34-7.44 (m, 2E); 7.50
(d,J = 2.8 Hz, 1H); 7.55 (d, /= 2.3 Hz, 1H).

Example 42
2-Carboxymethyl-1-(4-isopropoxyphenyl)-5-(3 ~trifluoromethvlphenoxy)indole-3-

carboxvlic acid

(a) 2—Ethoxsfca;bonvlmethsfl- 1-(4-isopropoxyphenyl)-5-(3-trifluoromethylphen-

oxv)indole-B;carboxsflic acid ethyl ester

The sub-title compound was prepared i n accordance with step (c) Example 1 ﬁrom
2- ethoxycarbonyhnethyl 5-hydroxy-1-(4-isopropoxyphenyl)indole-3- carboxyhc
acid ethyl ester (80 mg, 0.19 mmol, see (b) Example 12) and 3-triffuoro-
methylphenylboronic acid (54 mg, 0.28 mmol). Yield 53 mg (50%).
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3-carboxylic acid ethyl ester The sub-title conpound
was prepared in accordance with step (c) Exanple 1

wonraw02736 hoxycar bonyl met hyl - 5- hydr oxy- PCT/GB2005/004981

1- (4-tri Huor onmet hoxyphenyl )i ndol e-3- carboxylic acid
et hyl ester (150 ng, 0.39 |, see step (b) Exanple
9) and 4-chl or ophenyl boronic"acid (110 ng, 0.68 mmol).

I d )
)gar b g’ﬂrg&#ﬁ@l&&p zsp%l}ogg}[\gahgnyl) 5-(3-trifluoromethylphenoxy)-

lgkmaﬁﬂmﬂbmﬂnnnmihoxyphenyl)|ndole 3 - carboxylic acid

iﬂ % tl e conpound was repared i n accordance with
%61 f(ioﬁonggg.ﬂ%vgaszprfzpaé In accordance with step (b) Example 2 from

PR (S RIOAG omespigiyen)
@ép& -eripbxdst srid (140 asgr (63 25% g@gﬂa;go gﬁ%ﬁ g%ag @ma()a) above).
?Eﬁ%?%%ﬁ%ﬂw 2L é §§ fegryst@ill)saufel o (m 3H) ;
?:’O(pﬁ’l}(ﬂjﬁ{mss c‘@f‘&m_(U%‘D[%Oﬁ)gzlﬁa) (é'ﬁ‘ Zéi&}%z (6%)5 g9gos

(m 4H): 7.72
m%eaﬁppmsfz—som 1H); 6.93-7.05 (m, 2H); 7.06-7.18 (m, 2H); 7.19-

rb chl or ophenox -I- A4-trifluorofre
7?54%%‘ ﬁ@l@ﬁéi é*s c,}é?r B5Ny 178 (éo4yﬁ le&aHz5 1k} 12.3-12.6 (br s,
210hl or ophenoxy) - 2- et hoxycar bonyl net hyl -
1-f 4- trifluoromethoxyphenyl)- rndol e-3-carboxy”ic acid
ethyl ester The sub-title conmpound was prepared in

g Q ce with step (c) Exanple 1 from
- %@oggcarbonylnethyl 5- hydroxy-1 - (4- trlfluoronethoxy
et

zo@ggxllb))

ﬂmﬂhBamdmhehyhﬂ@ronlc aC|d ( 110 ng, O 68 mml ). Yield
180 ng (95%. (b)
2- Carboxynethyl 5- (3-chl or ophenoxy) -1 -(4-trifluoroneth

XY P, 3- carboxyllc acid The title conpound
Kyphenylaming b« Adncthovigarbpey fibeEzraiaphad 2methyl

The sub-title compound was prepared in accordance with step (a) Example 1 from

p-isopropoxyaniline and 4-methoxycarbonylbenzoyl acetic acid methyl ester.

(b) 5-Hydroxy-1-(4-isopropoxyphenyl)-2-(4-metoxycarbonylphenyl)indole-3-

carboxylic acid methy] ester

The sub-title compound was prepared in accordance with step (b) Example 1 from

1-(4—isopropox37pllen3flarr1ino)—2-methoxycarbonylvinylbenzoic acid methyl ester

(9.1 mmol, see step (a) Example 43). Yield 0.92 g (22%).

(¢)  1-(4-Isopropoxyphenyl)-2-( 4-methoxycarbonylphenyl)-5-(4-trifluoromethyl-

phenoxy)indole-3-carboxylic acid methyl ester

The sub-title compound was prepared in accordance with step (c) Exampie I from
S-hydroxy-1 -(4-isopropoxyphenyl)-2-(4-metoxycarbonylphenyl) indole-3-
carboxylic acid methyl ester (161 mg, 0.35 mmol, see step (b) Example 43) and 4-
trifluoromethylphenylboronic acid (100 mg, 0.53 mmol). Yield 130 mg (62%).
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5- (3-chl or ophenoxy) - 2- et hoxycar bonyl net hyl -1 -(4-triflu
or onet hox} henyl)- indole-3 -carboxylic acid ethyl

wewro7{3t80 ny, 0.32 nmol, see step (a) above) PCYiGH2005/004981

66 mg (41%, np 190-195 OC 200 MHz 1H NMR (CDd 3,),
d: 3.86 (s, 2H); 6.93 (dd, J 8.0 and 2.2 Hz5 I H);
6.97-7.17 (m 4H); 7.31-7. 421(m IH); 7.61-7.71 (m
4H); 7.75 (d, J = 2.2 Hz, IH); 11.6-13.8 (br s, 2H).
Exanpl e 53 2- Car boxynet hyI 5-f

h

- | T\ L - A
@gdﬂ@l w(.@qa)rb@x@tcbl@?gycar bonyl rret hyI (3 t ri f | uor onet hoxy

I-(4-triflTuoronet hoxyphenyD ndol e- 3-carboxylic acid

Eidiitle @8tr@budh@as @Eeptafetdl @ manlenu&%mhmm epafetnple 2 from
accordance with step

12(46159915@@mﬁylhﬁe(ﬁmtg@;}{wﬂqog@hqnyp@{l}-tnﬂuoromethylphen-
t

SPRRTEENEITR Sl TRk SoE LR e P il ¥y s ©

Bxatnii i1é n&pmmwaw@n@nym%mm °Gcid. Yield 165 ny

821\@1 2 Car box t hyl - qs
6 eokdF (420051 05k Mét(h@%?w@n?o

3 h (o]
g .%%E bRt Bl T SRR PR B g e
ﬁ{)evmxysa(ﬂﬁm}y)l memmfs-z(BthﬂH) b unOdrFel tbmsy)H)
1-(4-trifluoronethoxyphenyl)- indol e-3-carboxylic acid
ethyl ester (165 ng, 0.28 mmol, see step (a) above).
i ng (61%, np 188-193 0C. 200 Mz 1H NWR

, d: 3.95 (s, 2H); 7.01 (dd, J = 8.9 and 2.2
HZ- Isbbi)onoivﬂk@nﬂbiS-( 3-trif1 8019 nidrhvighehoxyTind6te/2. 3@lidano 3 H acid
7.43 d J=7.7 Hz, IH; 7.56 (d, J =8.2 Hz, IH;

(m 4H); 7.77 (d, J = 2.2 Hz, IH); 12.0-14.1

(br S, 2H) Exanpl e 54
2- Car boxymst hyl - 5- (3, 4-di chl or ophenoxy)-I-(4-trifluoro
(aetl Haxigpirepytvbhargdl- B Birifluoromethylphenoxy)indole-2.3-dicarb-oxylic

acid dimethv] ester

" The sub-title compound was prepared in accordance with step (c) Example 1 from

5-hydroxy-1-(4-isopropoxyphenyl)indole-2,3-dicarboxylic acid dimethyl ester
(250 mg, 0.65 mmol, see step (a) Example 19) and 4-trifluoromethylphenyl-
boronic acid.Yield 230 mg (67%).

(b) 1-(4-Isopropoxyphenyl)-5-(4-trifluoromethylphenoxy)indole-2,3-dicarboxylic

acid 3-methvl] ester

The title compound was prepared in accordance with step (d) Example 38 from
1-(4-isopropoxyphenyl)-5-(4-trifluoromethylphenoxy)indole-2,3-dicarboxylic acid
dimethyl ester (230 mg, 0.44 mmol; see step (a) above). Yield 170 mg (76%), mp
191 °C after crystallisation from EtOH. o |

200 MHz "H NMR spectrum: (DMSO-ds, HMDSO), &: 1.32 (d, J = 6.0 Hz, 6H);
3.56 (s, 3H); 4.70 (heptet, J = 6.0 Hz, 1H); 7.05-7.23 (m, 6H); 7.32-7.41 (m, 2H);
7.67-7.76 (m, 2H); 7.80 (dd, / = 1.8 Hz, 1H).
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carboxylic acid (a) 2-Ethoxycarbonyl nethyl -5-f
3. 4-di chl or ophenoxy)- 1-(4-trifl uoronmethoxyphenyl)
woOnawlog73se car boxyli ¢ acid ethyl ester The sub- PCTIGB2005/004981
conmpound was prepared in accordance with step (c)
Exanple 1 from 2- ethoxycarbonyrnethyl 5- hydr oxy-
1- (4-trifluoronmethox) fhenyfFyindole-3 -carboxylic acid
et hyl ester (150 ng, 0.34 mmol, see step (b) Exanple
Byadiplg 43 4- dichlorophenylboronic acid (130 ng, 0.68
z‘e,)z r-B\ﬁ{\%}g:n&ng - &éﬂ&oxx‘p@:nvhmdole—_ 3-dicarboxylic
z Car boxynet nyl™=5- (3, 4-di chl orophenoxy)-T-(4-trifluoro
atihoxyphenyl ) - i ndol e-3-carboxylic acid The title
conmpound was prepared in accordance with step (d)
Exanple 2 from
(?a? 5 Oxy£ RLRASNEL IR NY {4 BobrdpdxydhatiRhdRNe Moy rbbs it - kid
Iuoronethoxyphenyl)- I ndol'e-"3-carboxylic acid ethyl
ng, 0.17 nmol, see step (a) above). Yield

205-210 0C. 200 1H N )
e %ﬁsf%?e (Drosia 52 gbirediin et € v BRI from
5 irfol#z2 3didarbokyB8 @eid Himeyd
ﬂydﬂo&gl %Z 3(%)1’6719136 gﬂ}(ler%y%m_l)o h’@ardo yJ _(312 ) I_11&‘1{: in)ester
250 2. 9.65 el §ee gpg (@)Egﬁrpmée 5% and 4-tert-butylphenylboronic acid
rb neth or ophenoxyVl - (4-trifluoro
égga 8?% YleIoTe ngg? )oxylic acid (a)
2- Ethoxycarbonylnethyl 5- (3, 5-di chl orophenoxy)-1-(4-tr

|fluoronethox phenyl) i ndol e- 3- carboxyllc acid et hyl
b e A1 pha ol -t5iRa8 m.s- ke ipdale 2 -digarboxylic acid

BECRISTNEE M oSSR B)n BXATILE: 1 O @) Example a5 om

oxyc uor thox

ﬁb@mﬁ bmtm;iﬂibmm@) ¢€(4bmpyd>p®yphmgﬂ)mﬂblel-2 estierb(x36G6 ng, a01d
see

@msﬂanl ewrb@éﬁ@nQéﬁé%?faﬁ?ecsta& alzor’&b Sﬁbﬁld . g (el .
oy MR P s NS Ol B iR L3 6 171 6
6TEY; nmey(meﬁnevlﬁ= 6.0 Hz, 1H); 6.82-7.03 (m, 6H); 7.10- 7 19 (m, 2H); 7.30-
7.39 (m, 2H); 8.07 (d, J = 2.3 Hz, 1H).

Example 46
5-(4-tert-Butviphenoxy)-2-carboxymethyl-1-(4-isopropoxyphenvlindole-3-

carboxvylic acid

(a) 5-( 4-rerf-ButylphenoXV)—2-ethoxvcarboﬁvhnethvl- 1-(4-isopropoxyphenyl)-

indole-3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
2-ethoxycarbonylmethyl-5-hydroxy-1-(4-isopropoxyphenyl)indole-3-carboxylic
‘acid ethyl ester (250 mg, 0.59 mmol and 4-tert-butylphenylboronic acid (157 mg,
0.88 mmol). Yield 293 mg (90%).
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wa-2eai6haxss car bonyl et hyl

i ndol e-3 -carboxylic acid The title conpound was
prepared in accordance with step (d) Exanple 2 from

rifluoromet hoxyphenyl)- indol e-3-carboxylic acid ethyl

ester (100 ng, 0.17 mmol, see step (a) above). Yield

35 rrg (38% mp 219- 223 0C.12200 Mz 1H NMWR (DVBO-7) 5
: 6.94-7. ; .

) g7 o DOR 7 | dy X 13 1" oD "‘,_ 9 .
%@1% @ﬁ
1o>§lymet hyl - 5- (4- chl or ophenoxy) - | - (4-i sopr opyl phen
Vhy titiel @bﬁ}meﬁia‘WbDpreipareddhchc@caylance with step (d) Example 38 from

oy e T pa R eole S A e afen R RS

§léQrka§ll1cea&&) ?y B&eﬂ/\@ﬁs%gﬂﬁﬁfﬁnﬁd] SRCAESANCAOV Yield 97
step (¢) e from

@géﬁ%xwtarm’yﬂaﬂ_&lm fremidoxy- | - (4-i sopropyl phenyl )
SR B SR S T et p: S, 1371307 ¥ 6.0 e,
| i [ 111Gy rgog3-9. )7.1Yigl d—
%@@ﬁ%’ﬂ %ggggm(’gmﬁieﬁ ACidly (171149) "83-9.054 ) 7.1Yicg! A
2.9 Cha, DD NEGH K2 §m( SH);Ch6 St pHreh®Kizy HJ; A2 GEpP ¢y, pHny

I )i ndol e-3- carboxylic acid The title conpound was
prepared in accordance with step (d) Exanple 2 from

@xﬁhggaycarbonylnethyl 5- (4-chl orophenoxy)-1-(4-isopro
pyl p enyl)lndole 3 carboxyllc ac%F ethyL ester (150

: 17418 e 200I\/Hle-NI\/R(CDC]3) d: 1.28 (d, J -
) : 3.03 (heptet, J = 6.8 Hz, IH); 3.90 (s,
"?l'l'@ t1t1§ cgﬁl durll Wad e ; in/acR8rddncddwiti stégHd) Hxaple 1580m
173 0 (s Eﬁ 11.9-14.0 (br SMI—D). éégjrrple
E—Ethoxycalbonyhnethyl 1- (4 1sopropoxypheny1)- —(4-tr1ﬂuoromethylphenoxy)

indole-3-carboxylic acid ethyl ester (80 mg, 0.14 mmol; see step (c) Example 12).
Yield 40 mg (56%).

200 MHz "H NMR spectrum; (DMSO-dy), 8: 1.33 (d, J = 6.0 Hz, 6H); 3.4-3.5 (br
s, 1H); 3.56 (s, 2H); 4.71 (heptet, J = 6.0 Hz, 1H); 6.80-7.19 (m, 6H); 7.29-7.47
(m, 2H); 7.66 (d, J = 8.8 Hz, 2H); 7.78-7.86 (m, 1H); 8.31 (s, 1H).

Example 48 A
1-(4-Isopropoxyphenyl)-5-(4-trifluoromethyvlphenoxy)indole-2.3-dicarboxylic acid

The title compound was prepared in accordance with step (d) Example 1 from
1-(4-isopropoxyphenyl)-5-(4-trifluoromethylphenoxy)indole-2,3-dicarboxylic acid
dimethyl ester (80 mg,' 0.15 mmol; see step (a) Example 44). Yield 50 mg (67%).
200 MHz 'H NMR spectrum: (DMSO-dy), &: 1.33 (d, J = 6.0 Hz, 6H); 4.67
(heptet, J = 6.0 Hz, 1H); 6.86-7.25 (m, 8H); 7.69 (d, J = 8.7 Hz, 2H); 8.18 (d,
1H); 19.77 (s, 2H).

- 5- (355-di chl or ophenoxpyTIGB2d051004981
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2- Car boxynet hyl - 5- (3- chl or ophenoxy) -1 - (

" 4-i sopropyl phenyl )i ndol e-3-carboxylic acid (a)
wa-2biichaxdge ar bonyl met hyl - 5- ( 3- chl or ophenoxy) - | - 4TiGEEr5wW04981

pyl phenyl )i ndol e-3- carboxylic acid ethyl ester The

sub-title conpound was prepared i n accordance with

step (c) Exanple 1 from 1%

2- etqox car bonyl met hyl - 5- hydr oxy-

Eé%ﬂﬁiéépropylphenylindole 3-carboxylic acid ethyl

f@aﬁfoxéfﬂ'é@lvm{a OnB /o R xy)S88- rﬁ&tﬁplaﬁﬁﬁorﬁ%m&)lw) and
orophenyliboronic acrd ( 116 ng, 0.74 mmol). Yield

hBbxviic 668%) . (b)

2- Car boxynet hyl - 5- (3- chl or ophenoxy) -1 -f 4-i sopr opyl phen

yl')indol e-3- carboxylic acid The title conpound was

(gr epared-ChoRHHSEHEING f(4%étﬂvl§1tn§fbph@ﬂvlﬁ%%fﬂﬂxﬁca@béﬁv@ﬁbthvl—
ethoxycal-bonylnethy -5-(3-cliTorophenoxy)-1-(4-isop

adalegayBesterar boxyl i ¢ acid ethyl ester (130

ﬁe Sf%é%%éé’ff@eundz%%s PR Rl 3 6 Eg%mj@ om
ﬁ(éﬁdiélﬂ)yla@ﬂfﬁl@p}%n% 2(é’tﬁcﬁﬁ§@ﬁrboﬂylme&y@5ﬂi§@ré>kﬁndo& 88afbdxylic

. 6.84-7.08 (m _4H); 7.13 (d IO
2ty e (H0 13&!)0 aﬂrnn:efﬂ?seegte@r(b) Ewmplr lmn(ég -chjgrgphenyl-

}%%@§?ééd3 (f%§$qEgggﬂﬁﬁaﬂﬁbgpggﬁeﬁBOQ)-|-f4 i sopropyl -

phenyl )i ndol e- 3- carboxylic acid (a) 5-(3
4- Di chl or ophenox );2 ethoxycarbon Inethyl

@) ( 4- F) & GO BAE N &g &rCRAOTORAG BI @l I LAIRIQ ) 1o

r The sub title conpound was prepared in
é%@%$g§%%§ ith step (c) Exanple 1 from
A- ﬁabh@myGﬁﬁt(erthkrfep}myjbx@—]h&lﬁdmﬂwldm@éphmgbrmmbpmerbphyl—
gg@;f-@@;grag@% el G She (070 e % Tiep

%i g r\%%p;gm(wggg%e&%&mqn@,% rﬁﬂaﬂsﬁ, RO (a4 1 Wb )mL, 2.0
mmol) and dioxane (2 mL) was stirred at reflux for 4 h, cooled, acidified to pH 4
with HCI1 (ag, 1 M) and extracted with EtOAc. The combined extracts were
washed with H,O and brine, dried (Na;SOs), concentrated and purified by
chromatography. Yield 50 mg (56%), mp 186-191 °C.

200 MHz 'H-NMR (DMSO-dy), &: 1.15 (t, J = 6.8 Hz, 6H); 3.41 (g, J = 7.2 Hz,
4H, overlapped with DMSO and water); 3.88 (s, 2H); 6.76-6.87 (m, 2H); 6.88-
7.23 (m, 7H); 7.36 (t, J = 8.2 Hz, 1H); 7.71 (d, J = 1.8 Hz, 1H); 11.7-13.5 (br s,
2H).

Example 50
5-(3 -Chlorophenoxxr)- 1-( 4-isoproppxyphenvl) indole-2.3-dicarboxvlic acid

(a) 5-(3-Chlorophenoxy)-1-(4-isopropoxyphenyl)-indole-2.3-dicarboxylic acid

dimethyl ester

The sub-title compound was prepared in accordance with step (a) Example 18

from S-hydroxyindple—1-(4~isopropoxypheny1)-2,3—dicarboxylic acid dimethyl



10

15

25.

(b) 2-Carboxynet hyl -5-(3 , 4-di chl orophenoxy)- 1-
(4-1i sopropyl phenyl )i ndol e-3- carboxylic acid The title

woanpaarade was prepared in accordance with st epPCud)GB2005/004981

Exanpl e 2 from 5-(3, 4-di chl or ophenoxy) - 2- et hoxyca
bonyl met hyl -1 - (4-i sopropyl phenyl )i ndol e-3- carboxylic
aci d et hyl ester ( 110 ngy, '¥. 20 nmmol, see step (a)

abo ’\@g) 6@% 740 (&) %g{a%lpg &é) augl Fﬁ_cﬁgro@%'e_gylboromc

;(c]"@?f?.@tmo,‘b.’/’% Mﬁe'."g’qel&b@nlg?m&’%).(s 2H) 6.95 (dd, J =
Fz, 1H: 7.22 (d, IH;
733744(m 2H); 7.46-7.64 (m 3H) 7.76 (d, IH;
5 ) T .

arboxy 1c ac1d

Tlhe/ Inﬂ@ %Bﬁﬁsbhlndl 9|p@ep§redclﬁrd@@®<ﬂd|ah& a;@thdstépald) Example 2 from
2- Et hoxycar bonyl met hyl -1 - (4 |sopropyl henyl)-5-(3-1iif

$wwmmwhéﬂéﬂwopm@m iadelerex fiicér axYli et hy| acid

§].8.’)C€ ryé;e-%tgre i éltlgp Qg) (S)%XQL n%@%) %O%Q)ar\.elgld'ﬁ) mg (57%), mp

ﬂﬂp(@p%ycarbonylnethyl 5- hydroxy I-(4 |sop|prIphenyI)
i ndol e-3 carboxg ic acid et ester

lﬁﬁ)Mst&gNg/{%ﬁD -Exafipl- & )/ =2A/d Hz, 6H) 4n% (heptet J=6.0

ﬁﬁnﬁ)f '63’%"%%@ PR35 ﬁg@? )gL ?]Z;f(im"gl—l) 746744 (m,

)Carﬁsoxymaﬁhm I-(
|sopropylphenyl) 5-(3-trifluoronethyl phenoxy)i ndol e
- 3-carboxylic acid The title conpound was prepared in

ccordg ce with step (d) Exanple 2 from
gﬁé@#%xgcarbonylnethyl-l-(4 i sopropyl phenyl )-5-(3-trif
1-aarrpibml pheneklyophends)-¢ -(3-(caflinexmkihox gphehyétimidle-3-
ester (130 ng, 0.23 rnrnol, see step (a) above). Yield
bagyLi , nmpl 85-190C. 200 MHz 1H NMR (CDO 3), d:

1.29 (d, J = 6.8 Hz, 6H); 3.04 (heptet, J 6.8 Hz, |H);
3.84 (s, 2H); 6.97 (dd, J = 8.8 and 2.2 Hz, IH); 7.05
(@8, 2-CarboByrethizl-3-H)-chlorophenoxy)-1-(4-(trifluoromethoxy)phenyl)indole-

3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
2-ethoxycarbonylmethyl-5-hydroxy-1-(4-trifluoromethoxyphenyl)indole-3-
carboxylic acid ethyl ester (150 mg, 0.39 mmol, see step (b) Example 9) ahd
4-chlorophenylboronic acid (110 mg, 0.68 mmol). Yield 140 mg (74%).

(b) 2-Carboxymethyl-5-(4-chlorophenoxy)-1-(4-trifluoromethoxyphenyl) 1'11&0 le-3-

carboxylic acid

The title compound was prepared in accordance with step (d) Example 2 from
2-carboxymethyl-5-(4-chlorophenoxy)-1-(4-(trifluoromethoxy)phenyl)indole-3-
carboxylic acid ethyl ester (140 mg, 0.25 mmol, see step (a) above). Yield 57 mg
(45%), mp 198-202 °C. ‘

200 MHz "H-NMR (CDCl;), 8: 3.88 (s, 2H); 6.90-7.02 (m, 3H); 7.06 (d, J = 8.9
Hz, 1H); 7.34-7.43 (m, 2H); 7.57-7.70 (m, 4H); 7.72 (d, J = 2.0 Hz, 1H); 12.2~
14.3 (br s, 2H). '
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7.19-7.29 (m 2H); 7.34-7.46 (m 3H); 7.47-7.63 (m

3H); 7.77 (d, J = 2.0 Hz, IH); 12.0-14.0 (br s, 2H)
waxeasme3660 PCT/GB2005/004981

2- Car boxynet hyl - 5- (4-i sopr opoxyphenoxy) -1 - (4-i sopr opyl

phenyl )i ndol e-3- carboxylic acid (a)

2- Et hoxycar bonyl net hyl - | - (424 sopr opyl pheny! ) -5-f 4-i sop

r opoxyphenoxy) - rndol e-3-carboxylic acid ethyl ester

The sub-title conmpound was prepared in accordance with

% %@%M) Exanple 1 from
- ox3”car bonyl net hyl - 5- hydr ox3”-1 - (4- |sopropyl?heny
2-YartebolmetBy £S5 bokiptdmhenwivet 1 etthyifluesineathqxypllenyindo le3F-
npl , .see_ step (b) Exanple 10) and

= xyphenyl boronic acid (130 ng, 0.74 nmol).
Yield 100 ng (509@ (b)
2- Carboxynethyl (4 |sopropoxyphenox )-I-(4 |sop|prH

"\:Iﬁuu| rea%‘orx%gc Iacnld%ﬁlcv £§ grnce Wt h St ep (d) Exan'pl e 2

BhcEhdbOXCREDB Y] MRS biephrel if 4cdoseumice mithpeny) Examplé-1i om
pr opoxyphenoxy)i ndol e- 3-carboxylic acid ethyl ester

1-e(oxyagrbooy g thdt-hy rewy- b &qriflegromsthosypheyylamgok-3r ny

%lbrgg{ﬁ - 210, §§02r9§5(’)\/l(§% r%s?' i\"\/sg Os%@) %a%pcli 29§ and

{-dhlosorhefithrotc a@iﬁl)(,'l 18mR30.6Rhephel., Yidld=186.18z K5 %). H) ;
3.93 (s, 2H); 4.52 (heptet, J = 6.0 Hz, IH); 6.84-6.94
(m 5H); 6.98 (d, J = 8.7 Hz, IH; 7.30-7.40 (m 2H);

g@f 62—23‘21 % ) %13}5% -23 ‘éh@%ng‘?%o_}‘& —;_I . (g;tgiﬂ'ﬁ%rorﬂe@dxvgﬂer&ﬂﬁ?&o?e-

ﬁ@ﬂ%biﬂﬁaﬁﬁ_Chlorophenoxy)-l-(4 i sopropoxyphenyl )iiido
-3- - carboxylic acid

Ehedﬂ o CORPRABXYIS Premfeﬁsla &cwé%wh‘éfﬁk}ﬁ@z@% FxrapifoxyEam
g —P_Q-QHIBR)BE%&;’)-2-€%%&'@BI§OI&%Q@§Yh 1(&- tﬁﬁﬁ&oﬂ@&@d@kﬁﬁ?@f

indole-3-carboxylic acid ethyl ester (180 mg, 0.32 mmol, see step (a) above).
Yield 66 mg (41%), mp 190-195 °C.

200 MHz '"H-NMR (CDCls,), &: 3.86 (s, 2H); 6.93 (dd, J = 8.0 and 2.2 Hz, 1H);
6.97-7.17 (m, 4H); 7.31-7.42 (m, 1H); 7.61-7.71 (m, 4H);A7.75 (d, J =22 Hz,
1H); 11.6-13.8 (br 5, 2H).

Example 53
2-Carboxymethyl-5-(3-trifluoromethoxyphenoxy)-1-(4-trifluoromethoxyphenyl)-

indole-3-carboxylic acid

() 2-Ethoxycarbonylmethyl-5-(3-trifluoromethoxy)-1-(4-trifluoromethoxy-

phenyl)indole-3-carboxylic acid ethyl ester

The sub-title compound was prepared in aécordance with step (c) Example 1 from
2-ethoxycarbonylmethyl-5-hydroxy-1-(4-trifluoromethoxyphenyl)indole-3-car-
boxylic.acicll ethyl ester (150 mg, 0.34 mmoi, see step (b) Example 9) and 3-tri-
fluoromethoxyphenylboronic acid. Yield 165 mg (82%).-
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The sub-title conmpound was prepared in accordance wth
step (c) Exanple 1 from 5-hydroxy- |

WO (240610818665 opoxyphenyl ) - 2- (4- met hoxycar bonyl phergi)dB200®»04981

| e-3- carboxylic acid nmethyl ester (150 ng, 0.32 nmol,
see step (b) Exanple 43) and 3-chl oro_phenyl boronic
acid (100 ng, 0.64 mol. Yield 97 ng (54%. (b)

2- (4- Car boxyphenvD- 5- ( 3- chl orophenoxy) -1 - (4-i sopr opoxy
phenyl )i ndol e-3- carboxylic acid The title conmpound

}’(’;B)Z mp r eRaL-Eok IR ARSI ARRGS M diiih S hBRhokd) 1 EX ML Boethoxy-

Qhﬁﬁhhh%hf@ﬁhbemdgytki (4- isopropoxyphenyl) 2- (4 met ho
b he d I 3- b
i‘”’“e?c%% G ek e, Roasoniage pay SBoud) Pl @ gom

- 1
ef%x%@a@%nyhﬂ@th?l %3 %Huo%m@t@@xﬂgﬂl ﬂ—g;ffﬁgfbrﬁ@h@@gﬂiéﬂy)

Indple- cc@ewyl@gac(ldneﬂw)estev (D@l mad. &nmmcrlly see7sigp (@Y abgve).

@éﬁ?@w%fﬁéﬁ%ﬂgiy 2,(m 2M; 7.76-7.90 (m 3H.
2% %ﬁ{xyl I C aci dN@?')dé)l 5:(F03 BOPHEPOKBdaen¥I9)d BstPd 8 187, 11);

car
51044 + I8c£r Hp,mémpmm 304(n|1 Qi GG xsipheriyl Fz 2 K04 Triit (ot =

ST 19k P 8GR, T i o 58 s B T o

accordance with step (c) Exanple 1 from
5 hydi Oxy-1 - (4-i sopropoxyphenyl ) -2-(4-nmet hoxycar bonyl p
@gpmh dole 3- carboxyllc acid nethyl ester (150 ny,

8%13558/11(:%@ ( b)

Z2- (4-Carboxyphenyl ) - 5- (4-chl or ophenoxy) -1 - (4-i sopr opox
yphenyl )i ndol e- 3- carboxylic acid The title conpound

S mp %Lgm&metg C}L ,?—?"e 4 Vglghrfo r%tpﬁéjno&%)- 1 -Ef—%ﬁ@tlloeror%ethoxv-

UPTITTTUA Y )

Phdidh RO R RBAKYBIRMK D etléy] Edefret hoxycar bonyl phenyl ) -

The sub-title compound was prepared in accordance with step (c) Example 1 from

2-ethoxycarbonylmethyl-5-hydroxy-1-(4-trifluoromethoxyphenyl)indole-3-carb-
oxylic acid ethyl ester (150 mg, 0.34 mmol, see step (b) Example 9) and
3,4-dichlorophenylboronic acid (130 mg, 0.68 mmol). Yield 100 mg (50%).

- (b) 2-Carboxymethyl-5-(3.4-dichlorophenoxy)-1-(4-trifluoroethoxyphenyl)-

indole-3-carboxvlic acid

The title compound was prepared in accordance with step (d) Example 2 from
2-ethoxycarbonylmetf1y1— 5-(3,4-dichlorophenoxy)-1-(4-trifluoromethoxyphenyl)-
indole-3-carboxylic acid ethyl ester (100 mg, 0.17 mmol, see step (a) above).
Yield 55 mg (60%), mp 205-210 °C. " ' '

200 MHz "H-NMR (DMSO-dg), 8: 3.83 (s, 2H); 6.91-7.01 (m, 2H); 7.08 (4, J =
8.9 Hz, 1H); 7.22 (d, J = 2.4 Hz, 1H); 7.58 (d, J = 8.9 Hz, 1H); 7.61-7.68 (m,
4H); 7.77 (d, J = 2.2 Hz, 1H); 11.2-15.2 (br s, 2H).
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i ndol e- 3-carboxylic acid nethyl ester (97 ng, 0.17
mmol , see step (a) above). Yield 73 ng (79%, np
wazm6d2266 200 MHz 1H NVR (DVBO- M), d: 1.24 (dpCl/GB28058)04981
Hz, 6H); 4.60 (heptet, J = 5.8 Hz, IH); 6.83-7.07 (m
5H); 7.08-7.28 (m 3H); 7.34-7.55 (m 4H); 7.74-7.92
(m 3H). Exanple 63
(4 Car boxyphenyl ) -5- (3, 4- dlchlorophenoxy)-l-(4 i sopr
nyl)iridole-3- carboxylic acid - (a)
Drbdod ReGH 0 9BNENANY D hdriokd)- | SLRAARIINBAERHhEN L ihdo 168 -
Thoxycarbonyl pnenyl ) i ndol e-3-carboxylic acid nethyl
astiarlidhadsub-titl e conmpound was prepared in
accordance with step (c) Exanmple 1 from 5-hydroxy-
1- (4 I'sopr opoxyphenyl ) - 2- (4- met hoxycar bonyl phenyl )i ndo
-3 o EALREAYEISIRGhE- STF'Bt ﬁﬁﬁclﬁbﬁ[en())lﬁol -Mriffhod@methoxy-
I, see step (D) Exanp e 43) and
3 : defd (120 ng, 0.64 mol).

LR ¥ NE MR e C MR

Be@GALRAX0nky EndABYIcs- ﬁﬁoig’ 1d(g- tﬁﬂﬁmm@dmmepymamee tarb-
accordance wth ste nple 2 from

&ylis, &taciimlmlofrsé?ihéW@leg |0-{&1m1§@br&9so%t§ppﬁ@n%§mple( ) ped

aegfdx c?ﬁ'f ﬁeq%ne%h oi%cémd 1%‘6%‘3% &ﬁ@;ﬁ@[ % 3%(?{}} D$4g@t hyl

g (79% mp 199-203 0C. 200 |sz 1H NVR (DVBO-J 5 ),
d: 1.24 (d, J = 5._86H2d_ 6H); 4.60 (heptet J =58 Hz,

() ; -
1&18@)16 ;"Qarboxvﬁ aéq J =

The title compound was prepared in accordance with step (d) Example 2 from

2-ethoxycarbonylmethyl-5-(3,5-dichlorophenoxy)- 1 -(4-trifluoromethoxyphenyl)-

indole-3-carboxylic acid ethyl ester (100 mg, 0.17 mmol, see step (a) above).
Yield 35 mg (38%), mp 219-223 °C.

200 MHz "H-NMR (DMSO0-dy), &: 3.95 (s, 2H); 6.94-7.16 (m, 4H); 7.31 (s, 1H);
7.59-7.74 (m, 4H); 7.78 (s, 1H); 12.0-14.4 (br s, 2H).

Example 56
- 2-Carboxymethvl-5-(4-chlorophenoxy)-1-(4-isopropylphenvl)indole-3-carboxylic

acid

(a) 2-Ethoxycarbonylmethyl-5-(4-chlorophenoxy)-1-(4-isopropylphenyl)indole-3-

carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
2-ethoxycarbonylmethyl-5-hydroxy-1-(4-isopropylphenyl)indole-3-carboxylic
acid ethyl ester (150 mg, 0.37 mmol, see step (b) Example 10) and 4-chloro-
phenylboronic acid (116 mg, 0.74 mmol). Yield 150 mg (79%).
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8.9 Hz, IH); 7.77-7.91 (m 3H).Exanple 64 5-(
3- Car banoyl pyri di n- 2-yl - oxy) - 2- car boxynet hyl -1 - (4-trif

woOuraremmetshoxyphenyl ) - i ndol e- 3- car boxyl i ¢ aci drerieE2005/004981

ester (a)
5- (3- Car banoyl pyri di n- 2-yl - oxy) - 2- et hoxycar bonyl net hyl
-1-f4- trifl uororDet hoxyphef ) indol e-3-carbo cyllc

0 occotpaane e e b o e o PRS-
HRLANG be”V' met hyl - 5- hydr oxy-

uor onet hoxyphenyl )i ndol e- 3- carboxylic acid
’Eﬁehwlle esmpour(dOwasnpreptred lin rmvnbrdaseew(th stepx@hmlengje arfdom

Té%}(f)cra? n (}:fl%tleltﬂ}%r? & h(loropﬁgloxy) %%4 1sopr3py1p\ﬁenyl(j{m&gle 3-
cr%rlgox?h iR |eE)f¥1r dl@[) Bad OyiSOfﬁYHo'l Zsc6 afeh Qé)/ﬁﬁ%ﬁvb)/h%}d(% mg

uor o hoxyphenyT) i ndol e- 3-car boxylic acid
(éﬂWImpéfi@flSW@ xture of 5-(3-carbanoyl pyr| di n-2-}'

i M ELR BT e e b ahSBe Ty s 1im
ﬁ;{)yl%g{%}lps %ﬁ@.?ggﬁ,aﬁ%b/?z@)’ 44 MO 8046 |7Ml8 @, @@g, 7.70

m.) was stirred at
(&OrH)3 1h.9- lob(bed, 2H). | t er ed through Celite and acidified
to pH4 with HO - (aq, 2M. The solid was filtered
of f, washed with H20O and purified by chromatography
Eggklgeyystalllsatlon fromEtOAc. Yield 36 ng (4@%
—_‘f;ZE‘n'p 130 C. 200 MHz 1H-NMR d: 1.42 (t, J =
__El}arboztmﬁ@th&bﬁ (34ehloropha®xyor1-(: 4-1somonylm@nvbm‘dole§-ﬂarbom
7 01 (dd J=8.9 21 H, IH; 7. 09 (d, J =

ﬂ§—do 7.14 (dd, J = 7.6 and 4.8 Hz, IH):
739753(m 4H): 7.93 (d J = 2.1 H5 IH): 7.90 (br s
IH); 8.23 (dd J = 4.8, 1.9 Hz, IH), 8.62 (dd, J = 7.6,

(&) w@xh@hgd—%@ —chlorophenoxy)-1-(4-isopropylphenyl)indole-3-

5-(3-Carb ridin-2-yloxy)-2-carboxynmethyl-1-(4-is
dol e- 3-carboxylic acid ethyl ester
Be sub-title compound was prepared in accordance with step (¢) Example 1 from

5- ( 3- Car banoy! pyri di n-2- Ylox ) - 2- et hoxycar bonyl net hyl -
gxyogtonpeskyptictprgxy-1-(4 isopropylphenylindole-3-carboxylic” acid

ethyl ester (150 mg, 0.37 mmol, see step (b) Example 10) and 3-chloro-
phenylboronic acid (116 mg, 0.74 mmol). Yield 130 mg (68%).

(b) 2-Carboxymethyl-5-(3-chlorophenoxy)-1-(4-isopropylphenyl)indole-3-

carboxvlic acid

The title compound was prepared in accordance with step (d) Example 2 from
2—ethoxycarbonyhnethyl—5;(3-chlorophenoxy)-1—(4-isopropylphenyl)indole—3-
carboxylic acid ethyl ester (130 mg, 0.25 mmol, see step (a) above). Yield 67 mg
(58%), mp 176-182 °C. |

200 MHz "H-NMR (CDCl), 8: 1 29 (d J = 6.6 Hz, 6H); 3.04 (heptet, J = 6.6 Hz,
1H); 3.88 (s, 2H); 6.84-7.08 (m, 4H); 7.13 (d, J = 7.8 Hz, 1H); 7.28-7.44 (m, 3H);
7.45-7.59 (m, 2H); 7.74 (s, 1H); 11.7-14.2 (br s, 2H).
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waxerspreed 1 fi-om

i ndol e- 3-carboxylic acid ethyl ester The sub-title
conpound was prepared in accordance with step (a)

2- et hoxycar bonyl net hyl - 5- hydr oxy- I - (4-i sopr opoxyphenyl
)i ndol e- 3-carboxylic acid ethyl ester (86 ng, 0.20
mol , see (b) Exanple 12) amd” 2- chl or oni cot i nami de (47
0139 nmmol ). Yield 63 ng (58% . (b)
= = banoyl pyri drn- 2-yl oxy) - 2- car boxynet hyl -1 - (4-

SOPEBPANHERENIL I 4-dichERb B30 AL ROX Kb hie pACH kNl fiMblesst er
The title conpound was prepared I n accordance wth
sabexylig admanpl e 64 from
5- (3 carbanDyIpyrldln 2-yl oxy) - 2- car boxynet hyl -
1- (4-i sopropoxy-phenyl)indol e- 3-carboxylic acid ethyl
ot er £86.4nDichBrobhefitiBl)-2-&BEx @ h®bn{tetiaDovE@)isopfoBlished6])-
ny 46@@ np 210 212 OC 200 MHz 1H NMR (DMBO-d6), d:

/e h = 6.0 Hz, 6H); 3.89 (s, 2H);

‘%’ﬁ% gulgi %88%?mp31§)a)vbgs7pr ed]ﬁl %C%En(dgﬁc%_ffth 571%9. 56 6Ed>§1rﬂﬂ§e 1 from
Z ﬁho@cérbblﬁylnieﬁl}/l 3 hyaﬁ}x_y— “wo- (sﬂproﬁj"]})herﬁfl)’ﬁﬁio'fe—S&afbﬁmyhc
Fl&ld qt}p;f)l estp_e;i é]ﬁg rgg 6%37 mmc(>1 see step (b% Examp?e 10) and 3 ﬁ? dlchlo%o—

1 -(4-
B L P O o e Y ) 6ot *F

5-(3- carbanDyIpyrldln 2-yl oxy) - 2- ethoxycarbonylnethyl
(4-1.sqp |

| ) b ) d eth
é@t er 2 25 7 -- .....: C -, o '. . %le 3'

%EL%EQP'&OQ@@M 0. 35 L) and Et OH (2 rrL) was stirred at
90 or h, concentrated, diluted with MeOH and

f ht ttitle wmﬂmodl gtas Qe¢pared (o )iCCOEla@@@ WS steqol (ﬂé)jEKmnplh e from

e s P e me ol (4 pre Py e B do e-3-

airbehsflicedid SmpHsts W Lo 2088moRsM st $8bvd. YR 73
i |?}g’?§d id st ¢ {0mpth. 2096 %ts608%pc&?o g.%e the &

{140h)e mpoligelISC. Yi el d 34 rrg (60%, np 212-214 OC after
hESTAS AL NRYEBRL, QT 5 QT MNERR, 611): 3.04 (heptet, /= 6.8 Hz,
1H); 3:81 (s, 2H); 6.95 (dd, J = 9.0 Hz, 2H); 7.04 (d, J = 8.8 Hz, 1H); 7.22 (d,
1H); 7.33-7.44 (m, 2H); 7.46-7.64 (m, 3H); 7.76 (d, 1H); 11.6-14.2 (br s, 2H).

Example 59
2-Carboxymethvl-1-(4-isopropylpheny)-5-(3-trifluoromethviphenoxv)-indole-3-

carboxvlic acid

(a) 2-Ethoxycarbonylmethyl-1-(4-isopropylphenyl)-5-(3-trifluoromethylphenoxy)-

indole-3-carboxylic acid éthvl ester

The sub-title compound waé prepared in accordance with step (c) Example 1 from
2-ethoxycarbonylmethyl-5-hydroxy-1-(4-isopropylphenyl)indole-3-carboxylic

acid ethyl ester (150 mg, 0.37 mmol, see step (b) Example 10) and 3-trifluoro-
methylphenylboronic acid (140 mg, 0.74 mmol), pyridine. Yield 130 mg (65%).

PCT/GB2005/004981
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200 MHz 1H- NMR (DMS(M) d: 1.33 (d, J = 6.0 Hz, 6H);
3.92 (s. 2H): 4.73 (heptet, J = 6.0 Hz, IH): 6.88-7.03

W()an062)|7|73,66 7.09-7.23 (m 3H); 7.29-7.38 (m 2H) PCT/GB2005/004981

(d, J =1.7 Hz, IH; 8.18-8.26 (m 2H); 12.0-13.6 (br
s, 3H). Exanple 67

| - (4- Cycl opent yl oxypheny! ) 38- (4-trifl uor omet hyI phenyl
)indol e-2. 3- dlcarboxyllc acid. 2 )
gl)(_C 5 b IS ODRS; 2 J‘ C 1

£ t Am xture of b5- brorml ndol e 2- carboxyl I C
LA %[d ster (4.22 g, 16 mmol),

Phet tiild k:umpomﬁlt wyd prepared hioravnddaeei With 4160(d), Expanpimd| fom

OB P78 R - et e BB o)

ﬁ@&!e 130l 68 1iE YBidThth M@@axsmorﬁl Uflgeﬁmﬁﬂ geR §tey (Q0aHbve).
at 1t, heat ed at 6 0C for 2 cool ed and pour ed

Yietdo6NaEiOV %), (nazj,SSSl&ﬂ)’C The mi xture was extracted with

%%z%@f@ﬁ% e U R T
1@% E? (75g’ddf 9(9')8Vseaﬁ@§2$ﬂp THE 7eosc@possd Hz, 1H);

B19-606- @nfzﬁ)t i3 066 GmeBhY] pHETYA3) (mddlils-27C 4¢.bbxyd-0 ¢z,
aC| t est Nal (2.04 g, 14 mmol) in acetone (10
Pd'yél@éd ﬁ%)opwi se to a stirred solution of

V-chI orosuccinimde (1.83 g 14 mvol) in acetone (10
m.) protected fromlight. After 15 min, a solution of
Mfl uor oret hyl phenyl )i t| dol e-2- carboxylic acid

L‘ Oxvmethixl-)o in)i n‘_;_ﬂf Propyy CR)Yee-g-ln
c%IBJ fhggcﬂ‘jor 2 hat rt. The mxture was poured into

aq, 10% 250 nlL) and extracted with Et OAc
(200 nL). The conbined extracts were vvashed with

eXeriAbO}s\ctANAN A

B8l dien- éa@bcﬁiy‘iﬁ@a&ﬂ@ﬂﬁ&lbstéﬂﬂ e corrpound Yield 4. 88 g

;@e( sﬁv@;ﬂﬂ copmntyd Ry PR i aciopiees With.stn (©) Beraed Hem
t%nggyc)arb%%ghfeﬂ%ﬂﬁ hydroxy-1-(4-isopropylphenyl)indole-3-carboxylic
acid ethyl ester (150 mg, 0.37 mmol, see step (b) Example 10) and 4-isopropoxy-

phenylboronic acid (130 mg, 0.74 mmol). Yield 100 mg (50%).

(b)  2-Carboxymethyl-5-(4-isopropoxyphenoxy)-1-(4-isopropylphenyl)indole-3-

carboxvlic acid

The title compound was prepared in accordance with step (d) Example 2 from
2-ethoxycarbonylmethyl-1-(4-isopropylphenyl)-5-(4-isopropoxyphenoxy)indole-
3-carboxylic acid ethyl ester (100 mg, 0.18 mmol, see step (a) above). Yield 51
mg (56%), mp 205-210 °C.

200 MHz 'H-NMR (DMSO-ds), 8: (DMSO-Ds, HMDSO), &: 1.25 (d, J = 6.0 Hz,
6H); 1.28 (d, J = 6.9 Hz, 6H); 3.03 (heptet, J = 6.9 Hz, 1H); 3.93 (s, 2H); 4.52
(heptet, J = 6.0 Hz, 1H); 6.84-6.94 (m, 5H); 6.98 (d, J = 8.7 Hz, 1H); 7.30-7.40
(m, 2H); 7.46-7.56 (m, 2H); 7.61 (d, J = 1.9 Hz, 1H); 11.8-13.2 (br s, 2H).
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carboxylic acid ethyl ester Anhydrous CH2C 2 ( 110
m.), Et3N (2.45 nlL, 17.4 mmol) and pyridine (1.42 niL,

wa200b/0mmwb) were added to PCT/GB2005/004981

3-i0do-5-(4-trifluoromethyl phenyl)indol e-2-carboxylic
acid ethyl ester (4.00 g, 8.72 mol ; see step (b)
above), Cu(OAc) 2 (3.16 g, 1¥7.4 nnDI) 3 A nol ecul ar
sieves (ca. 8 g) and 4-cycl opentyl oxyphenyl boroni c
acid (3.59 g, 17.48 mmol ). The m xture was stirred

%g% ously at rt for 120 h and filtered through
r@?r The solids were washed with EtOAc, and the
& ‘?Maﬂ%%réﬁelnﬂﬁ—%t (@%Iﬁ%%ﬁ@b&@f- B-aRerdpekiplead)Biole-3-
chromat ography to afford the sub-title compound (3.83

@[bomrm acgéd
| - (4-Cycl opentyl oxyphenyl)-5-(4-trifluoromnethyl phenyl)
i ndol e- 2, 3-di carboxylic aC|d 2-ethyl ester

y
ﬁd@emboﬁﬁea@ﬂmtfl‘ﬂ)ﬁsmbove) in THF (2 m_) was added

Fhohuby i commorpEM AP RBRTed S Ao apce e @) Erdblilofrom
Hrya 0.8 iapnsed. Likonan &@thewa%&lytﬂfenﬁ) i lea0d

warmto rt. "The” m xture was
Qalsdxiytic anddndibylvesen (EfOarg, 0BQ mminpl,ased sN|ﬁ4(®l) E@alqples"é&))and

Ttip e pbeieretong, (e EBhBTHG . BIDANTE Ghdbes. wer o
washed with H2O and brine, dried (Na2SO ) concent rat ed

and purified by chrorrat ography, followed by
(Bcrir$4-alatlios £ pey )r bi eisepradeayphenylgindele-3-

the t tledconpound Yield 70 ng (269 . 200 MHz 1H NVR
d104(tJ-7 Hz, 3H); 1.56-1.98 (m

4-
B 0d ol Jug sttt [ g 3 g
i( M- cl%bl)ogh@no&?) I-@dﬂsobrepo&y}ﬁhenﬂd)& dﬂZmeﬂhbl)qrcai’boZ@}pheﬁyﬂ)-( m
2H) 7.92 HBE)@ J 1.4 Hz, I H;

onlvoigirbpxgb@ agld mpfghy atﬁrm(ﬁy gg, 0.17 mmol, see step (&) above).
Yield 61 mg (66%), mp 211-217 °C.

200 MHz 'H-NMR (DMSO-dy), 8: 1.24 (d, J = 5.8 Hz, 6H); 4.60 (heptet, J = 5.8
Hz, 1H); 6.86-7.09 (m, 5H); 7.09-7.28 (m, 4H); 7.37 (d, J = 8.0 Hz, 1H); 7.41-

7.52 (m, 2H); 7.76-7.90 (m, 3H).

Example 62
2-(4-Carboxyphenyl)-5-(4-chlorophenoxy)-1-( 4-isopronoxvnhenvl) indole-3~

carboxylic acid

(8) 5-(4-Chlorophenoxy)-1-(4-isopropoxyphenyl)-2-(4-methoxycarbonylphenyl)-

indole-3-carboxylic acid methyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
5-hydroxy-1-(4-isopropoxyphenyl)-2-(4-methoxycarbonylphenyl)indole-3-
carboxylic acid methyl ester (150 mg, 0.32 mmol, see step (b) Example 43) and
4-chlorophenylboronic acid (100 mg, 0.64 mmol). Yield 97 mg (54%).
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| - (4-1sopropoxyphenyl)-5-(
5-trifluoronethyl pyridin-2-yl)indol e-2. 3-di carboxylic

waehw/07a66 5- Br ono- 3- i odoi ndol e- 2- car boxyl i ¢ acPdTa&HE2905/004981

ester The sub-title conpound was prepared in
accordance with step (b) Exanple 67 from

S- br onoi ndol e”-carboxylic &&id et hyl ester (10.0 g,
37.3 nmmol) followed by recrystallisation from

Et OAc/ pet rol eum et her Yield 13.5 g (929 . (b)

&Fmﬁggman accordance W th step (b) Exanpl e [ from
5-brono-3-i odoi ndol e- 2-carboxylic acid ethyl ester

fﬁeeﬁtl@tc@@pd@ﬁ RROYRparddn bctadpicepeily ptepngd) Ebmomic 2 from

(c
E(‘Bﬁ@ﬁ@@ enoAY ) béprispenpsraiepy) i2ndorethoxgeaghoagbbewsi ¢
hyi e o
B e e B PL SHr Son o FTRbol s, 5% ALY
Yield®r3 ﬁthWWj ngs1Er232PC0 g, 1.89 mml see step (b)

above anh dl{d%‘ééd%ﬁéﬁp@ i) was ra dlﬁ@@ﬁ%g% 8’538

I?&C 1, é§5 o v’ 2 Uy “9‘”(95 EHIEYE

Jip.warmto rt and poured into NHACQ (aq, sat, 200 rrL)
The m xture was extracted with EtOAc (3 x 50 nL) and
t he conbi ned extracts were washed with brine, dried
XNazleZ Oélg concentrated and purified by chromatography

d the sub-title conpound. Yield 650 ng (72% .

”1 {2@ Carboxyphenyl)-5-(3.4-dichlorophenoxy)-1-(4- 1sopr0no;wphenvl)mdole -3-
T—(4-Isopr opoxyphenyl)-5-(5-tritluoromet hyl pyridin-2-y
daybonxstbit esi@. 3- di car boxylic acid diethyl ester
hydrochloric salt f-BuLi (1.5 Min pentane, 4.5 nL, 3
‘mmol ) was added dropwi se at -78 OCto EtZO (15 m) .

3oy TR -

Uh%ﬁvlgﬁdélb—g déﬂio@tvmz &&1drmtmﬂ$:steﬁnnul at ed to cool ed (-78
00 znd 2 (1 Min Et20, 7.4 él’
?hwbrtgle\,ggglpgmcb\;@@prepared m accorciance Wlth step (c) Example 1 from -

5-hydroxy-1-(4-isopropoxyphenyl)-2-(4-methoxycarbonylphenyl)indole-3-

carboxylic acid methyl ester (150 mg, 0.32 mmol, see step (b) Example 43) and

3,4-dichlorophenylboronic acid (120 mg, 0.64 mmol). Yield 60 mg (32%).

(b) 2-(4-Carboxyphenyl)-5-(3.4-dichlorophenoxy)-1-( 4-isopropoxyphenyl)indole-

3-carboxylic acid

The title compound was prepared in accordance with step (d) Example 2 from
5-(3,4-dichlorophenoxy)-1-(4-isopropoxyphenyl)-2-(4-methoxycarbonylphenyl)-
indole-3-carboxylic acid methyl ester (60 mg, 0.10 mmol, see step (a) above).
Yield 45 mg (79%), mp 199-203 °C.

200 MHz 'H-NMR (DMSO-dy), 8: 1.24 (d, J = 5.8 Hz, 6H); 4.60 (heptet, J = 5.8
Hz, 1H); 6.85-7.17 (m, 5H); 7.18-7.30 (m, 3H); 7.39-7.51 (m, 2H); 7.61 (d, J =
8.9 Hz, 1H); 7.77-7.91 (m, 3H).
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25

towarmto rt and was stirred at rt for 3 h. The
m xture was diluted with THF (15 nL) and added to a

WaR2aa6H7 2366 f PCT/GB2005/004981

5- brono-1-(4-isopropoxyphenyl)indol e-2, 3-di carboxylic
acid diethyl ester (800 ng, 1.69 mol, see step (c)
above), Pd(dppf)d 2 (165 ng* 0.20 mmol), Cul (77 ny,
0.40 nmol) and -nethyl pyrrolidin- 2-one (5.3 nL). The
m xture was heated at 80 OC for 6 h, poured into NH C
Gagmpeays, 50 nL) and extracted with /-BuOMe (3x30 ni).
The conblned extra%ts wer e mashe%’MAth brine, dried

.mnth /‘ ‘ dnd t he conbi ned fllt}ates
: “%bﬁzy%%ggXIR cidcth O'l\ﬂgesldue was di ssolved in

anhydrous Et 20 and HO (4 Min dioxane, 500 nm., 2.0

nnnl) was added Adter 10 n1n the m xture was
axinecihvili 14 - trlﬂuorometh-

Thé zﬂ;ulb-aﬂ@ rcomdmph evay | prearddbint actcfolrda@w Mhstémﬁ)l Hkamgley21
|.) i ndol dlcarbox lic_aci

fropy- 7§ 7{ 1‘{ ey@rsxnf-rlr(ﬁrtuﬂrl@ﬁae%eﬂwmhqncrbm@lgm—

G

{;]%rgérﬁg I%S% ezﬁyl Rt ((?géy%g;ﬂgﬁf?gl, %Eeﬁ @y]ésxgg@tl g)palz %chloro-
ajboma)mdd\@@}mg,an,,z ZinM]). el )l 02nd @cB®ane (3 nL) was
heated at 80 C for 4 h. After cooling, the reaction

m xture was acidified wwth HJd (aq, IM to pH 5 and

{Et)l t ered.cJBensPbidainas vhePLY.siabkhagdyi f—?’lmrlﬂuoromethoxv-

QAc/petfroleumether to afford the titre conmpou

m@mﬂm@l 1Pec gz Heedlic a20cethtiesttt NVR ( DVBO- d6), d: 1. 3 1

BUiR g (i-olpoy iy et -y B Tet-athpgycaitapy el

ﬂﬁ@ro%éﬁloxﬁ%)%y()%olel% cai%o%yl?d" gc% eglﬁ YWZestdr }_d%—ﬂz Igfrf 16, lgdmgéﬂ

fed step (2) @OYC)FMaOIH-ﬁa% QI\/D@ 46sml), IH}OHE’)lamb) EndGQvO (1 mL) was
S oF KR by P bR Calieh B et o 58 & with
HCL (aq, 2M). The solid was filtered off, washed with H,O and purified by
chromatography and recrystallisation from EtOAc. Yield 36 mg (46%), mp 128-
130 °C.

200 MHz "H-NMR (DMSO-dy), 8: 1.42 (t, J = 7.1 Hz, 3H); 4.02 (s, 2H); 4.46 (q,
J =7.1Hz, 2H); 6.82 (br s, 1H); 7.01 (dd, J = 8.9, 2.1 Hz, 1H); 7.09 (d,J=9.0
Hz, 1H); 7.14 (dd, J = 7.6 and 4.8 Hz, 1H); 7.39-7.53 (m, 4H); 7.93 (d J = 2.1 Hz,
1H); 7.90 (br s, 1H); 8.23 (dd J = 4.8, 1.9 Hz, 1H), 8.62 (dd, J = 7.6, 1.9 Hz, 1H).
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wol2e06B7T3b6 - boxyl i ¢ aci d et hyl

(a)
5- (3- Chl or ophenoxy) - 2- et hoxycar bonyl net hyl - | - phenyl i nd

conmpound was prepared in accordance with step (c)
Exanple 1 from
2- et hoxycar bonyl et hyl - 5- hy#r oxy- | - phenyl i ndol e- 3-carb
oxylic acid ethyl ester(140 ng, 0.38 mmol, see step

l e 3) and 3-chl orophenyl boroni c aci d ( 119

08 (Qrbh R IRk din- Y xS -5 3 o x (O 1-1( t4’-)1301:>rono>xv13herwl)mdole-

Z-"Car boxymet hyl -5-(3-cMor ophenoxy) -1 - phenyl ndol e- 3- car

boaq\]obkxdicacidcbtﬂ'shestertl e conmpound was prepared in

accordance with step (d) Exanple 2 from

5- (3-chl or ophenoxy) - 2- et hoxycar bon} dnet hyl - | - phenyl i nd

Bl e- 3-@arheanyd 16vaah D -EbiL2-88beycaf by Rkihyd- 1084 isFHIpoxy-

see step (a) above) .YI eld 29 ng (73%, np 192- 194 0C
ayhindole ; aed@HEI 8yte OOI\/Hzll—l-NI\/R(JI\/SOd 6),

& 308 (s, 2H) 6.88-7 1 5 Er
ﬁ’%é‘l%tlt%c?l}:}? %Wasi prﬁ)ar(eg ngnaccér?)c\%cel_lﬂgﬁﬂ' %p 21
& Ssthbfrarbbxamet lzohydroxy 1-(4- 1sopropoxypheny1)1ndole-3 ca.rbox—

2 Car boxynet hyl - 5- (4- chl or ophenoxy) -
Wicpteahsthylregtse €8@mgal B@)pgmq)l@ S@C(,baj E({ ple 12) and 2-chloronicotin-

4- Ior eno bonyl met hyl - | - phenyl i nd
acﬂng c%%%bo% )éyéélglg Pﬁ‘v?ﬁa}t er The sub-title
conmpound was prepared in accordance with step (c)
Example 1 from .

@) et Box
lle-l"(-:ca

: axké (140 ng; 0. 38 nnDI see step
or ophenyl bor oni c aC|d ( 119
Tigk tile E&nmﬁ)wasYpﬁbﬁed&@aag);rdeﬁl'ﬁ%W1(}b$tep (b) Example 64 from

o TR 2O B BORIG R, s B BB D atole-
;gg%rgfm RGE A e§{e??84ﬂéifg§@ﬁcﬁ geefs"t%a%above) Yleld 36 mg

I"0r opfrenox xycarbonyl yl -1=phenylin
dev®; @paamamxyc|c aC|d ethyI ester (45 ng, 0.094 mmol ,

el iR 50854 5 AT 2P 7 TR0 T2 68 9 80 s,
2H): 427 (q, J = 7.1 Hz, 2H); 4.72 (heptet, J = 6.0 Hz, 1H); 7.00 (s, 2H); 7.09-
7.18 (m, 2H); 7.19 (dd, J = 7.1, 5.1 Hz, 1H); 7.30-7.40 (m, 2H); 7.76-7.83 (m,
2H): 7.89 (s, 1H); 8.13 (s, 1H); 8.17 (d, J = 4.6, 1.9 Hz, 1H).

xli

Example 66
2-Carboxymethvl-5-(3-carboxypyridin-2-vloxv)-1-(4-isopropoxyphenyl)indole-3-

carboxvlic acid

A mixture of 5-(3-carbamoylpyridin-2-yloxy)-2-ethoxycarbonylmethyl-1-(4-iso-

propoxyphenyl)indole-3-carboxylic acid ethyl ester (63 mg, 0.12 mmol, see step
(a) Example 65), NaOH (ag, 2M, 0.35 mL) and EtOH (2 mL) was stirred at 90 °C
for 8 h, concentrated, diluted with MeOH and filtered through Celite®. EtOAc was
added to the filtrate which was cooled for 4 h at 5 °C. The solid was collected and
dissolved in H,O. The mixture was acidified to pH 4 with HCI (aq, 2 M). The

ester The sub-ti PCEGB2005/004981
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200 Mz 1H NMR (DMBO-db), d: 3.96 (s, 2H); 6.92-7.07
(m 4H); 7.33-7.49 (m 4H); 7.56-7.69 (m 3H); 7.71

wOdpoeh7862. 2 Hz, IH); 11.0-14.0 (br s, 2H).Exarpra&B2ods/004981

2- Car boxynet hyl -5-f 3-chl oro-4-fl uorophenoxy)- 1-pheng

| i ndol e- 3-carboxylic acid §/a3

5- f 3- Fl uor o- 4- chl or ophenoxy3® 2- et boxycar bonyl net hyl - | -
phenyl i ndol e-3- carboxylic acid ethyl ester The .

OB 16T B AT TR g Bpar el 'h 2 Bt His sempp gl Yield

St &P 3 -S14t0 tallisation from EtOAc/MeOH.

32% Iglf I(fg@ é%@%@y?%ti%ﬁ%ﬁzm 01>S(£§/1-0In- porl;nenyl i Cr:1doel e-3

2mar/beXY-No RqDA SO R, Sedt3dr(d( 140 6rfgHz00138 3n9ibks, XBe4.73
step (b) Exanple 3) and 3fl uoro-4-chl qrophenyl ni.c

Gext (135 DL 0 D6 bl 55 (91 N AB% g CBAR) (o) S,
+Carsh et Srify. 3-1fsl A nheopophempx Yl - phenyl

taCakiA R s S S s St
prepared in accordance with step (d) Exanple 2 from
5- (3-fl uoro-4-cMrophenoxy) - 2- et hoxycar bonyl net hyl -1 -p

s ol e-3-carboxylic acid ethyl ester (103 ng,

ol BRByloSifheRl §B. (a1 eUBIny el tindSle 3@;&&8& lic
Z- 0 . H R : . /8 (S,

athd) 2-ethyB&tet. 06 (m 3H); 7.19 (dd, J = 6.1 2.9 Hz, IH
7.32-7.51 (m 3H); 7.54-7.71 (m 3H); 7.73 (d, J = 2.
Hz, IH). Exanple 72 _

é Sl RoXy BRI Avibhd3t slabRLapiesw e &id @hillesfd: uor omet ho
;p enoxy) 1 ndol'e-3- "carboxylic acid (a)

A-1hBah| odr Dphenyihjele-2etahmry barabish gtk esign (522 3.t 14 fmpe),

e Rp e et oSl S e e A e S e 35 oD
p&(@@xcfzc(l)l 7;5&5’%@.’% #rdd1R Mi-o-tolylphosphine (478 mg, 1.6 mmol), EtOH
| -°(3-Cchl oi Ophenyl ) - 2-'et hoxycar bonyrnet | i yl -5-hydroxyin

@6Irel. ) Gandaoborg ($& migiersetimph vaderciraen §3 Z%QT,UHD?SEL heroed at
000 ) RIETBHE sfhsd i, NeHCO, (o 0. The e e

extracted with EtOAc and the combined extracts were washed with H,O and

0

brine, dried (Na;SO4), concentrated and purified by chromatography to give the
sub-title compound. Yield 3.91 g (75%).

(b) 3-lodo-5-(4-trifluoromethylphenyl)indole-2-carboxylic acid ethyl ester

Nal (2.04 g, 14 mmol) in acetone (10 mL) was added dropwise to a stirred
solution of N-chlorosuccinimide (1.83 g, 14 mmol) in acetone (10 mL) protected
from light.. After 15 min, a solution of 5-(4-trifluoromethylphenyl)indole-2-
carboxylic acid ethyl ester (3.80 g, 11 mmol; see step (a) above) in acetone (60
mL) was added dropwise, followed by stirring for 2 h at rt. The mixture was
poured into Na;S;03 (aq, 10%, 250 mL) and extracted with EtOAc (200 mL). The
combined extracts were washed with NaHCOs (aq, sat), water and brine, dried

(Na,SO4) and concentrated. The residue was treated with petroleum ether to give:

the sub-title compound. Yield 4.88 g (93%).
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woapie@ydes - i ndol e- 3-

acid (96 ng, 0.50 mml ). Yield 110 ng (60%. (b)
2- Car boxynet hyl -5-r3-trifl uoronet hyl phenoxy)-1-(3-chlo

was prepared in accordance with step (c) Exanple 40

from

| - (3-chl orophenyl ) - 2- ethoxybarbonylnethyl 5-(3-trifluo
| ph boxyl |

(;g%c@ ,hcngald@t 1?CI 0C. 200 |sz 1H NI\/R— 8.8, 1 9 Hz,
m 3H); 7.26-7.61 (m 6H); 793(dJ
Mycﬁo&zcmw (1E@<aﬂqo N 3245 @ale bk?xéyrmmohm:ﬂdaay(mhmﬁ 42 ml,

gggdn%lgg)lxife e agheecf 1o’ 3~ %rdgl éﬁ ?AP trﬁﬂ%(l)rgmé]cgﬁpﬁenyl)ngd%ﬁebch\érboxyhc
~ acil %tf@'ﬂ loeophemexy )2 bt qé@§t I(@r@bm@hw@)xcg gt 1hsog<ryp7.4

ar ony rret hyl'i ndol e- 3-carboxylic acid ethyl
wm}ll i3 motmpbu sigveraeap P e and it -eyrlensgvi erambenydberenic acid

f4pgﬁ2t ﬁll")n(;%ﬁelﬂ%t‘jre 2Vt ﬁ‘g;(e CVIG%(())H@IP met hy é f)ﬂydand

GX¥rell IERLEH SeBRFDTKY kbitdsasdd v@lshb’d WRBIROACL2Rd Mk cdmBibed
nol , see step (b) Exanple 1) and

ﬁltmmsocmemtpcbmnplmfm by (Somgtogerhr tangfiford theepub-title

107 (b 2- Car box™ net hyl - 5- (4- chl or phenoxy

fQIFP‘?r{%‘.dgi’éP@ﬁw afm ‘nophenyl )i ndol e- 3- carboxylic acid

The title conpound was prepared in accordance with

step (d Exanple 2 from

31)( A =(GHL S NSHBRSMPNE .1 ) i EEL REGE \Qle ]
nalg ‘h Lﬂndol e-3- car boxyl ic acid et hyI ester

|, see step (a) above). Yield 90 ny
(l&&%yclo@’ﬁn@ﬂo&y@l&ny@%mﬂblzs—@h&iﬂﬁﬁrdrxﬁlﬂﬁﬂ}aﬁéhyﬁmdblelﬁ—c@ihox—

J =6.7 oV
wlct wml 3%@%@@?3 0. é Tapok see Sipp (c @b?s@@néﬁ-rﬂi 25 nz@) was
Q488 dropwise to -PrMeCLLICI (1.0 M in THF, 500 pL, 0.5 mmol) at -40 °C.
After 15 min at -40 °C, a stream of dry CO, was passed through the mixture for 5

min and the mixture was allowed to warm to rt. The mixture was partitioned
between EtOAc (10 mL) and NH4Cl (aq, sat). The phases were separated and the
aqueous layer was extracted with EtOAc. The combined organic phases were
washed with H,O and brine, dried (Na;SO4) concentrated and purified by
chromatography, followed by recrystallisation from EtOAc/petroleum ether to
give the title compound. Yield 70 mg (26%).

200 MHz 'H-NMR (DMSO-dy,), &: 1.04 (t, J = 7.0 Hz, 3H); 1.56-1.98 (m, 8H);
417 (q, J = 7.0 Hz, 2H); 4.84-4.92 (m, 1H); 7.05-7.13 (m, 2H); 7.28 (d, J = 8.8
Hz, 1H); 7.34-7.42 (m, 2H); 7.67 (dd, J = 8.8, 1.8 Hz, 1H); 7.79-7.84 (m, 2H);
7.87-7.92 (m, 2H); 8.38 (d, J = 1.4 Hz, 1H); 12.7-13.0 (br s, 1H).

carboxylic acid The titl ePCco/GgBaONTH04981
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7.07 (m 4H): 7.09-7.21 (m 2H): 7.32-7.43 (m 2H):
7.68 (d, J = 2.0 Hz, IH: 12.1-12.6 (br s 2H).Exanpl e

2- Car boxynet hyl - I - (4-di et hyl am nophenyl ) - 5- ( 2- napht hyl

oxy) )i ndol e-3- carboxylic acid (a)

| - (4-Di et hyl ami nopheny! ) - 51%82- napht hyl oxy

') -2- ethoxycarbonylnethyllndole- 3-carboxylic acid
ter The sub-title conmpound was prepared in

pheny y r
gylndole 3-carboxylic aC|d et hyl ester (150 nmg, 0.35
nmol , see step (b) Exanple 1) and 2-napht hyl boronic
acid (91 ng, 0.53 mmol ). Yield 66 ny, (3496 (b)

(g %’r&% S YIBhbH oA cabslivat Ryidanknegbeny! ) - 5- (
naphit hyl oxy ))1ndol e-3- carboxylic acid The title

Benpraid: mpm@pwseurepmeéawcdende@evmth sspe(p) (gyample 67

4- th
@T’g‘g’ﬁﬂ@ﬁﬁd?% = azrg : gﬁf‘ﬂﬁ %@X})egfr % ’y°c7a3r anol,? fontowefi oy
reéifyétsnﬁau&laﬂmﬁHbA@/paeb@uﬁtdﬂwér ©RIET3.£ §Q92my, 0. 20
, see step (a) above). Yield 50 nmg (79%, np 210

oc 200 Mz 1H R (DVMBO-J ), d: 1.14 (t, J = 6.7 Hz,

( '} ﬁno 3-Todb- 1= 47 n,u Vil é"l 10010 g—"l—% i{fv" é}d
THBsuﬁl‘tﬂtle c%n%uﬁd ks f)félpaﬁéﬁl)m aZao':}aanEe 4*Bth(sﬁr¢p @dji)Exaﬁyﬂi&Blﬁom

J H; 12.1-12.6
51( blfomoepmc}wmc&&ﬁ IS pReRD- 2Cigt ﬁéwi/ @éﬁ%dﬁ%ﬁl ﬁ@@h% quV&) tand

isl %r%%%)g)ﬁahggﬁg&%ﬁﬂ%ﬁ) i ndol e- 3-carboxylic acid ethyl

| -r4-D et hyl am nophenyl ) - 2- et hoxycar bonyhnet hyl - 5- (

"4-trifl uoronmet hoxyphengx i ndol.e-3-c rbo cid
(8} frjArometleid- lSODI‘ODOXVDhenVD yc?ole 2.3- dlcarboxv ic acfélyéwt(fwﬁester

5-Bromo-3-iodo-1-(4-isopropoxyphenyl)indole-2-carboxylic acid ethyl ester (1.0

g, 1.89 mmol; see step (b) above) in anhydrous DMPU (4 mL) was rapidly added
to i-PrMgCLLICl (1.0 M in THF, 4.2 mmol, 4.2 mL) at -65 °C. After 30 min at
-65 °C, ethyl chloroformate (720 mL, 7.56 mmol) was added and the mixture was
allowed to warm to rt and poured into NH4Cl (aqg, sat, 200 mL). The mixture was
extracted with EtOAc (3 x 50 mL) and the combined extracts were washed with
brine, dried (N2;SO.,), concentrated and purified by chromatography to afford the
sub-title compound. Yield 650 mg (72%)).

(d) 1-(4-Isopropoxyphenyl)-5-(5-trifluoromethylpyridin-2-ylindole-2.3-dicarbox-

vlic acid diethyl ester hydrochloric salt
t-Buli (1.5 M in pentane, 4.5 mL, 3 mmol) was added dropwise at -78 °C to Et,O
(15 mL). 2-Bromo-5-trifluoromethylpyridine (762 mg, 3.37 mmol) in Et,O (5 mL)

was added via syringe. Afler 20 min at -78 °C the cold mixture was cannulated to
cooled (-78 °C) ZnCl, (1 M in Et;0, 7.4 mL, 7.4 mmol). The mixture was allowed
to warm to rt and was stirred at rt for 3 h. The mixture was diluted with THF (15

ml) and added to a mixture of S5-bromo-1-(4-isopropoxyphenyl)indole-2,3-

PCT/GB2005/004981
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The sub-title conmpound was prepared in accordance wth
step (c) Exanple 1 from

wO-2006/0d7386 hy| am nophenyl ) - 2- et hoxycai - bonyl net Rgi/GB20sH04981

roxyi ndol e- 3-carboxylic acid ethyl ester (438 ny, 1
nmol , see step (b) Exanple 1% and
4- trlfluoronethoxybenzenebo? nic acid (347 ng, 1.3

ol i 1503 Er00 e (s,
ﬁg(bdpﬂlz@qlu%é m§% °o4n9§ol6 SCuﬁlﬂh %1(340%%@1)— a%i ]N-h%thgl-
pyttolidin-2-@e85.32mR). H"zhe ure@wM;e?te@gtt @ C3fey :6 h, poured into

] fisk srechiion dnlie %ﬁasfeﬂywi PR ERab ) (e combined

exftrdetd Whrd o RnEt WEX yRhe rH?iéM)(Naﬁﬂm%ﬁ Bre&an bmylbm Cene® dThe

The title conpound was ared I n accordance with

gﬂ@p v(q;{; v@g@q}p\rv@h QBﬁJQM(q: |an z|hed¢0émh1,1§;qdafﬁﬁtrates were concentrated.

FRETR b SR TE b PSR oy R e GiGh @ Miin dioxane, 500 L,

ﬁ.@@%@rﬁv&%@%me@ 18Gh#, 18t MYkueSkAY cdkd@rdtBd a8 88 residue
, see step (a) above). Yield 101 ng (53%. 200 MHz

w&s Nbﬁte(i BNBCanhyYirods Et.Q %0 @ive the 6uigtiHe cogipund. ¥zld 00 Mg
08, , 4H, overlapped with DMSO and water); 3.93
QS,szb; 6.76-6.88 (m 2H); 6.95 (dd, J = 8.8, 2.2 Hz,
IH; 6.99-7.10 (in, 3H; 7.1 1-7.21 (m 2H); 7.28-7.40
(m 2 7.71 (d, J = 2.2 Hz); 12.0-12.8 (br s, 2H).

@X alrp-EsopBpoxyp enyl)-5-(5-trifluoromethylpyridin-2-vl)indole-2.3-dicarbox-
21Ca<t:r oxynet hyl -1 -(4-isopropyl phenyl)-5-f4-trifluorone
¥H§?ﬁ£enyl)indole 3- carboxylic acid (a)

A- rﬁitxhﬁxy@‘arqaqmﬁr@kw&eﬂyi}f54(5-&ﬁmbﬂmydtpﬁpmdiﬁ1 Ziyl)ﬁlﬂblbLB;B-
r omet hanesul f onyl oxyi ndol e- 3-carboxylic acid ethyl

digarbpx e 3o ﬁléthybe%errh}ﬁrﬁa@@fw&ﬂl%%s §@eunieh Sé? step (d)

rbon drox

%’ pgﬁxgﬁﬁ%%éggté d%ﬁ”§ d%r ox %%a%%? q r4h
AA00cMing 1tH ked¥ibh miRee SheRcidifkd EﬁﬂﬂH@ (écp)mmoqbﬁ@ and
élo nL). The sol ution was cool ed to C and -

iltered. The solid was recrystallised from EtOAc/petroleum ether to afford the
title compound. Yield 96 mg (76%).

200 MHz '"H-NMR (DMSO-ds), 8: 1.31 (d, J = 6.0 Hz, 6H); 4.69 (heptet, J = 6.0
Hz, 1H); 7.05-7.14 (m, 2H); 7.22 (d, J = 8.9 Hz, 1H); 7.32-7.41 (m, 2H); 8.08 (dd,
J=8.9 and 1.6 Hz, 1H); 8.16 (d, J = 8.6 Hz, 1H); 8.25 (dd, J = 8.6 and 2.0 Hz,

1H); 8.98 (d, J = 1.1 Hz, 1H); 9.04 (s, 1H).

Example 69
2-Carboxymethvl-5-(3-chlorophenoxy)-1-phenvlindole-3-carboxvlic acid

()  5-(3-Chlorophenoxy)-2-ethoxycarbonylmethyl-1-phenylindole-3-carboxylic

acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from

2-ethoxycarbonylmethyl-5-hydroxy-1-phenylindole-3-carboxylic acid ethyl ester
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trifluoronmethanesul foni c anhydri de was added. The

reaction mxture was stirred at r t for 26 h. H20 (50
waidoowazeadded and t he aqueous phase extract edPGIrAAGB2005/004981

CH2d 2. The extract-was dried (Na2SO ), concentrated

and purified by chromatography to give the sub-title

compound Yi el d477 ng (87% ./¢b) 2- Ethoxycarbonylnethyl

4-i sopropyl phenyl )-5-( 4- trlfluoror et hyl
Glﬁécm@ @gﬁam@ V;F? stenciby fepmple &k et SAMATRP ThRotic hiia

9%&2 E?I?y Qq A
24 opropy en}4)-5- trlfluoronethanesulfonyloxylBdo
le- 3- carboxyllc acid ethyl ester (133 ng, 0.25

21?/%){1 1% scpr ?Q#édzﬁgf p&sglaﬁednﬁoic‘)(cordtaﬁéer @Iﬁh%(té%f (d}hExampka 2 from

Myhﬂommemwxam&c(xmarbm)ﬂm&yéﬂ 1phc1®dma1p1693}ca@oxxirc 4 apid
Th lLuted. wit L hed, o,

ipiissaehy Bect By 1 q G e, cat gtk A5 18 102

fongent r?étgl@kzéﬁﬁorﬁl@ﬂél ;pd by chromat ography to give

the sub-title conmpound.” Yield 102 ng (76% . (c)

mm&dxymmynmsq ds)l So?p?&(wlZHb:eﬁ)&& V-18-(fn, 5H); 7.31-7.53 (m,
|f|uoronethylphenyl)rndole - _carhoxyl i cid The

{Hi 7e6coAp dundnas 3|c§iiefmr1e§jH?ﬂlP§cébl5dlan%gbr\ﬁn tH)-step

(d) Exanple 2 from 2-et hoxycar bonyl net hyl -

1- (4-isopropyl phenyl)-5-(4-trifluoromnethyl phenyl)
gﬂgﬂe73 carboxylic acid ethyl ester (100 mg, 0.19

(b A ..

69H25IH) 398(3 2H) 710(d.J=
8.6 Hz, I|H: 7.33-7.43 (m 2H); 7.49-7.61 (m 3H):

(&) 7 &5-T-GHlofopherdsy)-28tUdxvberbohHimethyR 1 pheaylndolis-3 sarbpidy-lic

(hepfet J

le 77
3@&%&&%§$¥Ethyl-l-r4 di et hyl anr nophenyl ) -5-(4-trifl uor

”PI'IEEMBQﬁ)é%%ﬂ)%ﬁMa wab plefl@lc8 13 n6RLRAXY With B @) Bkhvble 1 from
ester

2-ethoxycarbonylmethyl-5-hydroxy-1-phenylindole-3-carboxylic acid ethyl ester
(140 mg, 0.38 mmol, see step (b) Example 3) and 4-chlorophenylboronic acid

(119 mg, 0.76 mmol). Yield 100 mg, 55%.

(b) 2-Carboxymethyl-5-(4-chlorophenoxy)-1-phenylindole-3-carboxylic acid

The title compound was prepared in accordance with step (d) Example 2 from
5-(4-chlorophenoxy)-2-ethoxycarbonylmethyl-1-phenylindole-3-carboxylic  acid
ethyl estér (45 mg, 0.094 mmol, see step (a) above). Yield 22 mg (56%), mp 202-
204 °C. 4

200 MHz 'H-NMR (DMSO-dy), 8: 3.96 (s, 2H); 6.92-7.07 (m, 4H); 7.33-7.49 (m,
4H); 7.56-7.69 (m, 3H); 7.71 (d, J = 2.2 Hz, 1H); 11.0-14.0 (br s, 2H).
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| - (4- D et hyl am nophenyl ) - 2- et hoxycar bonyl nmet hyl - 5- (4-t

rifl uoromet hoxyphenoxy) rndol e-3-carboxylic acid ethyl
we0wro7{3t60 ny, 0.25 nmol, see step (a) Exanpl ecT/i;)Bzms)04981
hydrol ysed at 55 O0C for 3 h with NaCH (aq, 2 M 2 nl)

and di oxane (2 nmL). Work-up as described in step (d)
Exanple 1 gave the title coffpound. Yield 110 ng (77%.

200 VHz_ 1H-NWR (CDC 3), d: 1.24 (t, J:7OHz, 6H) ;
Bxegpleyl 3 = 7.1 Hz, 3H); 3.43 (g, J = 7.0 Hz, 4H);

4(91%0&?3&@%@5 Cﬂﬂ)r(g gaﬂu]aronhznélxjmzl Iﬂl’e’)wln@lo@@ %ﬁ’(%?ﬁ(’m acid
7H); 775(d _J:22Hz IH) Exanrpie78

()arwigfﬁ!;gcﬁc? g@gggl [ caC|d A m xture of

- (4-di etnyl'am nophenyl ) - 2- et hoxycar bonyl net hyl - 5- (4-t
TFhd mbrtn:ﬂtetolrtmmymhwampgﬁpalreddn hecogdange mtﬂawtepc(cb&@mpk Hyfrom

£ e S TRl S B ROATRL Bl Yy G
q\gb n?g 'm 3%”1%1%9 %@ gte%; THEERIMES) afd 9gh@d-4- @hlérd?)}ﬁeﬁ‘ylﬁdiomc

he m xture was extracted with
EudﬁdB nTg]@ 7(5r1’glaﬂl)CYl€é§/é93 wasS4%ashed with brine, dried
(Na SO4), concentrated and purified by chromatography
to give the title conpound. Yield 6 1 ng (89% . 200

(f7t{b'|z 2 1 DR EHCI5 33 - flaebro-H-Ehlord p 2D o k- 1 -PhBriv1iBdS6-A-carbdxyiic
Fe, 4F); 4.02 (s, 2H), 4.07 (q, J 7.3 Hz, 2H);
#®ib9-6 76 (m 2H); 6 78-6.95 (m 3H): 6.97-7.17 (m

7.87
@‘%P%%lﬁeﬂqng p‘(%%?hyl Aordancs withystep. () Example 2 from
5( -3 fusiol 4 etlophdi@xy pPhemtwgyirbatgilaeidyl- ¢ ahbopiddo k- Rcarox-
ylw( peierl caten 4X61 me. \A-308 memho sSfc HEB SAY PRy Visdd 28 mg
r|f| hoxyphenoxy) |ndole 3-carboxylic acid

alradrEIB

200 MHz 'H-NMR (DMSO-dj), 8: 3.78 (s, 2H); 6.89-7.06 (m, 3H); 7.19 (dd, J =
6.1, 2.9 Hz, 1H); 7.32-7.51 (m, 3H); 7.54-7.71 (m, 3H); 7.73 (d, J = 2.0 Hz, 1H).

Example 72
2-Carboxymethvl-1-(3-chlorophenyl)-5-(3-trifluoromethoxyphenoxy)indole-3-

carboxvlic acid

(2) 1-(3-chlorophenyl)-2-ethoxycarbonylmethyl-5-(3-trifluoromethylphenoxy)-

indole-3-carboxvlic acid ethvl ester

The sub-title compound was prepared in accordance with step (c¢) Example 1 from
1-(3-chlorophenyl)-2-ethoxycarbonylmethyl-5-hydroxyindole-3-carboxylic ~ acid
ethyl ester (135 mg, 0.34 mmol, see step (b) Example §) and 3-trifluoromethyl-
phenylboronic acid (96 mg, 0.50 mmol). Yield 110 mg (60%).
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wa-2eidchaxdgeai - bonyl nmet hyl - - (9- et hyl car bazol

The sub-title conmpound was prepared in accordance wth
step (c) Exanple 1 from

roxy pidol e-3-carboxylic acid ethyl ester (150 ng,

0.31 nmmol, see step (b) Exanple 14) and

4- tr|f|uoronethoxyphenylboréﬂlc acid (130 ng, 0.62
Oo . O b .

&Qggd%c%cﬁarboxyrlc acid The t|tIe conpound mas

prepared in accordance with step (d) Exanple 2 from
Phe &itlb oxypetdywad pieParetinylacenrtharel wihh ptes-(¢ 4 Exarple for Bom

R e e e SR
5 @%%@@a&@"éth%ﬁeﬂ@ﬁlﬁ)wmﬁg mrebl, ﬂee‘kQ?é(a) aﬁove)6 YQeld 62
4.55 (g, J

1hdd69%),8092 10212 & | H) ; 6 99-7.1 1 (m 3H) 7 19 7 4o

A0 it Qo OMED (), o5 o 1777 ; ‘%ﬁb 58 45 (a 89 ©
g%)(igl(g%’qlﬁ }pdq 7%'4_? %@hm BhlegnHF’) - 5-' (4-trifl

uor onmet hox gphenoxy) |ndole 3- carboxyllc acid (a)
2- thoxycarbonylnethyl-l-(

l'in-1-yl-phenyr)-5-(

np
m}x_bﬁalam W th step(c) Exarrplelfrom
2- et hoxycar bonyl net hyl - 5- hydr oxy- 1| - (4-norpholin-1-yl-p
henyl)indole-3-carboxylic acid ethyl ester (300 ng,
@) 66 IRl chiBRShSAER)-0 k- EBARMeobBInANG. ethoxycarbonylmethyl-
4-tri fToor omet hoxyphenyl boroni c aci ny,
indole)3-c c 238 ethyl . (b) 2-Carboxynet hyl -

- 4- hol i n-
ih‘{ﬁu ?ﬁ&ﬁ%ﬂ%}ﬁogm} Was P{GPP{?SH% ﬁ(éc;(orl%asgy% WétfthSX% (c) Example 1 from

1-polaleanBreias RRXYD DCetBEtdarbby thictye- S8 mpOY Mt oM S-carboxylic
prepared in accordance with step (d; Exanmple 2 from
acid ethyl ester (150 mg, 0.35 mmol, see step (b) Example 1) and 4-chloro-

phenylboronic acid (83 mg, 0.53 mmol). Yield 107 mg (57%).

(b 2-Carboxymethvl-5-(4-chlorphenoxy)-1-(4-diethylaminophenyl)indole-3-

carboxyvlic acid

The title compound was prepared in accordance with step (d) Example 2 from
5-(4-chlorophenoxy)-1-(4-diethylaminophenyl)-2-ethoxycarbonylmethylindole-3-

carboxylic acid ethyl ester (107 mg, 0.20 mmol, see step (a) above). Yield 90 mg
(89%), mp 210 °C. ' ‘

200 MHz "H-NMR (DMSO-dy), 8: 1.14 (f, J = 6.7 Hz, 6H); 3.41 (q, J = 6.7 Hz,
4H, overlapped with DMSO and water); 3.93 (s, 2H); 6.75-6.87 (m, 2H); 6.88-
7.07 (m, 4H); 7.09-7.21 (m, 2H); 7.32-7.43 (m, 2H); 7.68 (d, J = 2.0 Hz, 1H);
12.1-12.6 (br s, 2H).

- 3- pCTHGB20AH04981



10

15

25

30

2- et hoxycai - bonyl net hyl -1 - (4- nor phol i n-| -yl - phenyl ) - 5-
(4-trifluoronethoxyphenoxy) indol e-3-carboxylic acid

wetmslo7esser (230 ng, 0.375 mmol, see step (a) PabmB2)05/004981

Yield 30 ng (14%, np 185-190 C. 200 MHz 1H NVR ( DMSCW
), d: 3.08-3.30 (m 4H, overlapped wth DVSO water);
3.65-3.86 (m 6H); 6.84-7.08 (m 4H); 7.08-7.19 (m
%EI% 7;£1 7.39 (m 4H); 7.76 (d, |IH).Exanple 81

ynmet hyl -1 - (4-di met hyl am nophenyl )-5- 4-trif
1. 0QFRIEHLBE¥Y RLE AR aminbsiRheh 35-Candmad ) aeiot-6 )
T-(4- D et hyl am nopheny
capbatvhosgid ar bony!l met hyl - 5-f 4-tri f| uor omet hoxyphenoxy)
i ndol e- 3-carboxylic acid ethyl ester The sub-title
conmpound was prepared in accordance with step (c)
(EX Rl ®idh§la@Mophenyl)-5-(2-naphthyloxy)-2

I-(4 rmet| an1nopheny|) 2- et hoxycar bonyl net hyl - 5- hyd
ylic acid ethyl ester (150 ng, 0.37

sruibft {"Gor o%e@%é R E?% %glr %Cg%){:(%algel ‘c‘(itflgg“p r&cy) E)éan}%e ! from
lﬁtmﬁi)athylélnﬁhdbhéﬁﬂ)H&th&%boﬁyﬁhethyl 5-hydroxyindole-3-carboxylic
2- Car boxynet h I-I-é4 dm et hy Ianlngfhen yD-5-(4-triflu

a@réeﬁm&yfﬁﬁeﬂé yei ddImengl 66F BERYPI Exampls brand Pwppht thyl-
b&)‘gb‘ﬁ@#&@ ém%%.??ﬁ{rﬁ&).'ﬂela%%%gﬂﬂﬁ%)w th step (d)

| - (4 di met hyl am nophenyl ) - 2- et hoxycar bonyl net hyl - 5- (4-
I

trifiuoromet hox ph
(B hy| &$@Eoxy

(37% rrp 188-192 C. 200 Mt 1L NVR |

d: 3.00 (m 6H):; 3.79 (s, 2H): 6.82-7.10
Ty tifdHpompouhd -wa2prepaned ZJh-I)apcona&eNR]Q stem (d2 Hxample72 from
BRI I (3R Ghep P sgebonymethylindole--
caftsdxS AP QP Y PEER0K ¥Y i 01 28- Bmot &b ey l(hCa®ed)d Yield 50 mg

[ hc ci

(79%), mp 210 °C.

200 MHz 'H-NMR (DMSO-dy), &: 1.14 (t, J = 6.7 Hz, 6H); 3.41 (g, J = 6.7 Hz,
4H, overlapped with DMSO and water); 3.93 (s, 2H); 6.75-6.87 (m, 2H); 6.88-
7.07 (m, 4H); 7.09-7.21 (m, 2H); 7.32-7.43 (m, 2H); 7.68 (d, J = 2.0 Hz, 1H);
12.1-12.6 (br s, 2H).

Example 75
1-(4-Diethylaminophenyl)-2-ethoxycarbonylmethyl-5-(4-trifluoromethoxy-

phenoxy)indole-3-carboxylic acid ethyl ester

(a) I inoy -2-ethoxycarbonylmethyl-5-(4-trifluoromethoxy-

phenoxy)indole-3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (¢) Example liﬁom
1-(4-diethylaminophenyl)-2-ethoxycarbonylmethyl-5-hydroxyindole-3-carboxylic
acid ethyl ester (438 mg, 1 mmol, see step (b) Example 1) and 4-trifluoro-
methoxybenzeneboronic acid (347 mg, 1.3 mmol). Yield 400 mg (67%).
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(a)
| - (3-Chl or ophenyl >- 2- et hoxycar bonyl net hyl - 5- (4-i sopr op

woxypheresy) i ndol e- 3-carboxylic acid ethyl esPer/GB20ds®04981

sub-title conpound was prepared in accordance with
step (c) Exanple 1 from .
I-(3-ch|orophenyl)-2-ethoxyb§rbonyhnethy|-5-hydroxyind

Rt e R S M I A R
%Cétcg(r%g)l& g&%é@i fﬂ@i@'@, 21 ghd ({07907 380100 35 (q, 7= 7.0

'z, Ol )06 6pHe8Py (th- B, 4.90s@idr 3o 1812 2 Hax JB1): rfded-8-08-(m, 3H);

ﬁegg?éxb%?g%ﬁg§§ﬁygz¥gﬁ%ﬁ%§@%%bonylnethyl-5-(4-isoprop

oxyphenoxy) i ndol e-3-carboxylic acid ethyl ester (65
ng, 0.12 mmol, see step (a) above), Na (ag, 1 Mb 15
, 2AnbEymethvh0-(didietidamimephenyad-(4Strifinrémethagyphenelx
stirred at rt overnight and acidified to pH 4 with HC
d}@"]% 55 Eacted with CH2C . The organic |ayer
WS tHRSEREboMNE fvdd el B hewrdghect et Meg 3D Examfle 2 from
concentrated and purified by chromat ography. Yield 45
A 4¢dighylamime pheg it dothoxy o nvipetiy- trquqp@-gr}qth@:yphen-

PrERedl-a 3aBodofy M4 et snd 00 i Db Tather g

(Zﬁﬁ&ég4lgﬂmg7(15t8%6).l(si IZD"Exang!e |83 | phenyl ) -5-(4-trifl

- ar poxyne -1 -(4-pIl peri dl n-1 - en =-o-(4-1rirti1u
ap%g&mﬁémd@wb 4 sé)hdéi’ &Fuéﬁ &3 &fb by DI bl G U 6.8 iz
A Y Sa, RN AISh B Sl {LRIPEI A8 B g bR IR 5 e

gt-hgls, st Hy, THE 639807.10 (e SEQNPOWTD IMGS, TH)EFAIReT40 Mm, 2H);
accordance with step (c) Exanple 1 from
Z-7ét(ﬁo&’5'2c?aﬂlé)©ﬁ%-l0rﬂe?t-awéh sty dr oxy- | - (4-pi peridrn-1-yl -
phenyl ) ndol e- 3-carboxylic acid ethyl ester (300 ng,

0.66 nmol, see step (b) Exanple 17) and
Bxamblkl76or onet hoxyphenyl boronic acid (270 ng, 1.32

nmmol ). Yield 257 ng (63%. . .
2-Carboxymethvl-1-(4-isopropylphenyl)-5-(4-trifluoromethviphenyDindole-3-

carboxvlic acid

(a)  2-Ethoxycarbonylmethyl-1-(4-isopropylphenyl)-5-trifluoromethanesulfonyl-

oxvindole-3-carboxvlic acid ethyl ester

Pyridine (0.6 mL) was added to a solution of 2-ethoxycarbonylmethyl-5-hydroxy-
1-(4-isopropylphenyl)indole-3-carboxylic acid ethyl ester (400 mg, 1.01 mmol,
see step (b) Example 10) in CH,Cly (10 mL). The solution was cooled to 0 °C and
trifluoromethanesulfonic anhydride was added. The reaction mixture was stirred at
rt for 26 h. HoO (50 mL) was added and the aqueous phase extracted with CH,Cl,.
The extract was dried (Na,SOy), concentrated and purified by chromatography to
give the sub-title compound Yield477 mg (87%).
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(b)
2- Car boxynet hyl - | - (4- pi peridi n-1-yl phenyl)-5-(4-triflu

wonrawsrsesyphenoxy ') - indol e- 3-carboxylic aci #CTiB2005/004981

title conpound was prepared in accordance with step
(d) Exanple 2 from 2-et hoxycar bonyl net hyl -
1-(4-pi perl di n-

HH@IE*;-&@@OX%‘I@B&GQ‘)&@@Q&G) Yi el d 30 ny, (130/‘) rrp >200
—C—ZUO_—WFE—TH-_NWR_('—DWB_O- 26), d: 1.50-2.01 (m 4H);

2. Omixur87 A-etho2ydprbodylggthyd- 1@@1 (snprogﬂphenzyl)ez—tx(lﬁuorgm)ethane-

SR BRI A o ey g158 all gl e oy bt b

o hocl(ME{&to'ﬂichﬁpKeﬂyl%Bf&ﬁ@ péie r(qm/ dnd, (7 pinkdy,i iQO] 76
| - phenyl )i ndol e-"3- carboxylic acj
g2 ova) é@fb@mﬁtr@éﬁwthEP%nﬂ)Péﬂmb}i@&% éhd®e 0.067 mmol) and

Aok Rl BBk ALy hRDSID o dontoks e, 58RI At

prepare

WEE GHOABGB0 WATHD valskdd {ith sEm@z[thl &aHJO, o@?(q sat) dried (NaaSO4)
2- et hoxycar bonyl net hyl - 5- hydr oxy-1 - (4-pi peridrn-1-yl-p

teaasitpiaddende Patied P@&smcp@atagiaahiéttﬁygweeéhee puly-titlp qﬁagxpound

gieﬁﬁ % e step (b) Exanple 17) and

-C oro hen "boronic acid (100 ng, 0.66 mmol). Yield
120 ng (63% . (D)

2-Car boxyrret hyI1

%@%}&E@Q&Eed in ccor dance Wi t h st ep d Exarrpl " ‘

Pheetifko xgmpmhﬂnwhsrptebyﬂed 5n (aéecurldhlmeowhb nEpy(d) | Exadapde Befrom

e o0y B i (- SO RIBOR) - UEBIBPOVi e d 50 my
é‘tgz?ip%l_e u-gd?h%-%-%%bggylics%d gﬁ%fl %EfeNmO(W9%moﬂ see step

;3776
®) 8®veddield 75 8z B1%). 2 Hz, IH) 6.93-7.04 (m 3H):

00 E MR 8Ms0-4 37730 (d, 7 = 6.9 Hz, 6H); 3.05 (heptet, J = 6.9
Hz, 1H): 3.98 (s, 2H); 7.10 (4, J = 8.6 Hz, 1H); 7.33-7.43 (m, 2H); 7.49-7.61 (m,
3H); 7.78-7.94 (m, 4H); 8.41 (d, 1H); 12.3-12.7 (br s, 2H).

Example 77
2-Carboxyvmeth

1-1-(4-diethvlaminophenyl)-5-(4-trifluoromethoxy

indole-3-carboxylic acid ethyl ester

1-(4-Diethylaminophenyl)-2-ethoxycarbonylmethyl-5-(4-trifluoromethoxyphen-

oxy)indole-3-carboxylic acid ethyl ester (150 mg, 0.25 mmol, see step (a)
Example 75) was hydrolysed at 55 °C for 3 h with NaOH (aq, 2 M, 2 mL) and
dioxane (2 mL). Work-up as described in step (d) Example 1 gave the title
compound. Yield 110 mg (77%).
200 MHz "H-NMR (CDCL), &: 1.24 (t, J = 7.0 Hz, 6H); 1.37 (t, J = 7.1 Hz, 3H);
3.43 (q, J = 7.0 Hz, 4H); 4.02 (s, 2H); 4.41 (g, J = 7.1 Hz, 2H); 6.68-6.83 (m,
2H); 6.92 (dd, J = 8.8, 2.2 Hz, 1H); 6.96-7.23 (m, 7H); 7.75 (d, J = 2.2 Hz, 1H).

]
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7.27 (m 2H); 7.32-7.43 (m 2H); 7.71 (d, J = 2.2 Hz

I H). Exanple 85 3-(2-Acetyl ammo- 2-car boxyet hyiy
wQ-2006/00y3b opent yl oxyphenyl ) -5-(4-trifl uor omet heOn&B205/004981

[ )i ndol e-2-carboxylic acid (a)

3-f2-Acetyl ammo- | - f 4- cvcl opent yl oxyphenyl ) - 2- et hoxycar

bonyl vi nyD- 5-f4-trifl uor otk hyl phenyl

)rndol e-2-carboxyiic acid ethyl ester A mxture

| - (4-cycl opentyl oxyphenyl ) - 3-io0do-5-(4-trifl uoronethyl

gﬁg@ﬂézgndole- 2-carboxylic acid ethyl ester (700 ng,

mol ; see step (c) Exanple 67), 2-acetylam no

Be4-Plidticy lanind phehy - 2-ekn Byca¢iRv Imethy 23-phtriffuordmethoxyphen-
SIPPhB 39,610, 0. 056 mml), NaCkc (370 my, 4. 52
“RrG , 1.6 mml) and DVF (2.1 nl) was

ﬁt hﬁ)&ﬁl@ foeri-24- al yﬁmﬁ%e@?) ?&ﬁb%aﬂi@ﬂyﬂi&hﬂl@%%ﬂﬂﬁoro-
OAc. The m xturé was was NaHCC3 (ag, 59,
mdejiho(imelmy&nmle -Hbaantic @mdreéhylésﬁeééﬁo(% 03@ mol, see step

GRBSERHE S MO o5 D EVCRTPY B1343PRed & Aheror

B PRI, AHNI - £t & Uy b Xy ERQE) (ady; at Mxatdathe
bonyl et hyl )-5-(4-trifluoromethyl phenyD ndol e-

igue b@@@y@{tmc@@ Wlt]@ﬁh@Aceg“h@ organic layer was washed with brine,

FelCHESOYt ARl BRI IRTY b ety oot e

ddﬁmdmﬁ@oY@hﬂﬁuxagngyj|c acid ethyl ester (370 ng, O 58
nmol ; see step above) in OH (L 15 nm) and TH

lﬂ_(vafasPhMH% szécﬁ a7, 199b@r9Hb\Pe?r5 e/ (£096- 4 é)4

t
ottt d)lodhd chheents oSt TS VD SChEe e (g
%ﬂlesiHJJ BEB (@100 % . (c)
-Acetylan1no 2- car boxyet hyl ) -1-(4-cycl opentyl oxyph
enyI) 5-(4-trifluoronethyl phenvD ndo | e-2-carboxylic

cid g]xture of
éé%%l§2etylan1nol (4-cycl opentyl oxyphenyl ) - 2- et hoxycar
Doy avhy E1-(9-ethylcarbazol-v1)-5-(4-trifluoromethoxyvphenoxy)indole-3-

5-(4-trifluoromethyl phenyl)indol e-2-carboxylic acid
or (373 ng, 0.60 nmol; see step (b) above),
NaOH (240 ng, 6 mml) H20 (10 nL) and Et OH

b\)

(a) 1-(1-Ethylcarbazol-4-yl)-2-ethoxycarbonylmethyl-5-(4-trifluoromethoxyphen-

oxv)indole-3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
2-ethoxycarbonylmethyl-1-(9-ethylcarbazol-3-yl)-5-hydroxyindole-3-carboxylic
acid ethyl ester (150 mg, 0.31 mmol, see step (b) Example 14) and 4-trifluoro-
methoxyphenylboronic acid (130 mg, 0.62 mmol. Yield 100 mg (50%).

(b) 2-Carboxymethyl-1-( 9-ethv1carbaéo 1-y1)-5-(4-trifluoromethoxyphenoxy)-

indole-3-carboxylic acid

The title compound ‘was prepared in accordance with step (d) Example 2 from
2-carboxymethyl-1-(9-ethylcarbazol-yl)-5-(4-trifluoromethoxyphenoxy)indole-3-
carboxylic acid ethyl ester (100 mg, 0.155 mmol, see step (a) above). Yield 62 mg
(68%). ‘
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15

(14 nL) was heated at reflux for 3 h, cooled and
acidified wwth HO (ag, 1 M to pH 2. The solid was

woabdematsad and recrystal lised fromtol uene/ Et OPCT/GB2005/004981

affording the title conmpound. Yield 218 ng (62%. 200

Mz 1H NVR (DMBO-J 6) d 13,0-12.4 (2H, br s) 8.33 (IH,

d, J:82Hz) 819(IH dl4 J—15Hz) 8.00-7.90 (2H,
7.8 7. 62

%Mﬂﬁ oo ity g IRAdRs o

9 L 6 7

%’91@ z‘ﬁ) 5946@@ fHZ)*é %'%olﬁ,og ggf‘eﬁ@ f%ﬁ"(m@H? 7619 ?ubi(m

3(P§H7 4r_t)7 39 6B, 2BH,7. "/’éi)(dE)(&mBlaeH%lH ) 7.79 (d, 1H); 783 (d J— 8.7

5-f4- rer/ But eny| oxy-| - (4-isopropoxypheny
é%:i 1Hdot- 13 Vire ’r@%]l%c%lr%éialjfgt hyl met hyl anmoni um
chloride (a) 5-Brono-3-fornylindol e-2-carboxylic acid
ethyl ester Oxalyl chloride (3.43 nL, 39.9 mml) was

__dﬂ_th Stll‘l‘lng to DVF (30 m.) and CH2Cl 2 (80 nlL)
f . 20 0.0

o henoxv -

arhas eIy D _'- AN S =

n:ﬂqlg’ rggp[g&h h@an/F (80 rrL) was added. The mxture was
Wﬁd—t‘y—t—’r’ér 24 h and poured into NaHCO3 (aq,
sat) and extracted with CH2A 2. The conbi ned extracts

c n;, |o L
&H&M&h@k@om@@m@c aEf‘ld%lthifl 8st9r g (81% (b)

S-Brono-3-fornyl -1-(4-1sopropoxyphenvDndol e- 2- car.b r
Tht sabﬂxﬂle@pmppwe%‘tvésr prepeed ihagPrdaece Bip é&?ﬁd%%éample Vitom

ar e a c C
A e R e
3(11@ agld ckBy123teNTBO0 me B85 65hep ], (s8) st&;b(h)éi)xamptb 15) and 4-tr1ﬂuoro-
4-1 sopropoxyphenyl bor oni c aC| d 4? @?é”
ryethdxyphenylppromeogid (24 mg. §.42 nymQly lgidgzﬁ‘é /P)or rryl N
- (4-i sopropoxyphenyl )i ndol e-2-carb-oxylic acid ethyl

ester
(b)  2-Carboxymethyl-1-(4-morpholin-1-yl-phenyl)-5-( 4-trifluoromethoxyphen-

oxv)indole-3-carboxylic acid

The title compound was prepared in accordance with step (d) Example 2 from
2-ethoxycarbonylmethyl-1-(4-morpholin-1-yl-phenyl)-5 -(4-trifluoromethoxyphen-
oxy)indole-3-carboxylic acid ethyl ester (230 mg, 0.375 mmol, see step (a)
above). Yield 30 mg (14%), mp 185-190 °C.

200 MHz ‘H-NMR (DMSO-dg), 8: 3.08-3.30 (m, 4H, overlapped wth DMSO
water); 3.65-3.86 (m, 6H); 6.84-7.08 (m, 4H); 7.08-7.19 (m, 2H); 7.21-7.39 (m,
4H); 7.76 (d, 1H).
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The sub-title conmpound was prepared in accordance wth
step (a) Exanple 67 from

WO 2060868 - f or nyl - | - (4-i sopropoxyphenyl )i ndol ePeT/E&B2005%004981

ylic acid ethyl ester (4.07 g, 9.46 mmol; see step (b)

above) and 4-tertbutyl phen Iboronlc acid (2.53 g,

14.19 nmol ). Yield 4.16 g {¥1%. (d) 5-(4-fe;

Y- But yl phenyl ) - 3-[ f et hoxycar bonyl et hyl net hyl am no) et

- i sopropoxyphenyl )i ndol e-2-carboxylic acid

S YL RV 17?‘4' Wewjlarﬁﬁﬁﬁﬁhé}ﬁi 183-YtrifRRl @hethoxyphenoxy)-

hydr ochit ori de . 66 nnﬁ1) was added to a

isdedperarbonyhd ac1d

5-(4-z' e7Y-butyl phenyl)-3-fornyl -1-(4-isopi Opox) "' pheny

I)indole-2- carboxylic acid ethyl ester (400 ng, O.83

(EV&L'D (4358 eflvBih Soh APV the £ cMBOY 1@ ehyHS) (4athidlubRencpiid xy-
‘adjusted 0 6 by the addltlon of a few drops of

3 arlz ctlryl ester at rt NaCNBH (75 ng, 1.

added and. t
T]E’Srs‘qgglﬂﬁ COB’é?a 5, A0 0 L. 498 ] Bl o
;)ﬁ’kéh I@téh&@cﬁrbbﬁﬁh%dly\lbt}kydkb@lﬁduie Brcartex-
d |ed (Na2SO ). concentrated and purified
ytihcidetlng eajohl 50 ogg 0vie mmel, sesten ¢ @ké@@&okécﬁnd frteflgoro-

nge-ﬂ(‘oxg/g}“é‘?yﬁb%ﬁliuy F%}R é?@/m" 9{-7[ (H()el%1 %1 'x%f/lgladr 1019 nmg r§e7%§/l met hyl
am no) net hyl ] -1f4- i sopropoxyphenvOi ndol e- 2-car boxylic
acid A mﬁ(t urehof

Qégﬁﬁ%#?éﬁﬁg%¥¥%%%¥%poxyphenyl)rndole-2-carboxy|ic aci d

I?Iert‘{tle @&hﬁcﬁurﬁk% %f@;éar@diiﬁ aoertiancs e»eiﬂsls@p ((dd)dEx,anm?(z%l frcom
an | OXane e at
1 G digothylaminae - HBP R Ay T R E O oS B

CuERBAE LRSS 1A b A PP PR B S ARE D 2R

Yied qoung (3 24d), 1<8I8rmthography to afford the sub-title
compound. Yield 184 (98

208 NHz{ HM&Wﬁ@e@@I@ 200?;/&171 tﬁéﬁ()y.% 79 (s, ZQH)S@@IZO%&(%@
%L%ZEg S Si RS b, 58 oy @et gy et hyl ammoni um

Example 82
2-Carboxymethyl-1-(3-chlorophenyl)-5-(4-isopropoxyphenoxy)indole-3-

carboxvlic acid

(a) 1-( 3-ChloroDhenvl)'—2-ethocharbonvlmethvl- 5-(4-isopropoxyphenoxy)indole-

3-carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (c} Example 1 from
1-(3- chlorophenyl) 2- ethoxycarbonylmethyl- D-hydroxymdole -3-carboxylic  acid
_ethyl ester (135 mg, 0.34 mmol, see step (b) Example 8) and 4- isopropoxyphenyl-
boronic acid (91 mg, 0.50 mmol). Yield 70 mg (39%).
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An excess of HO (4 Min dioxane) was added to a
suspensi on of 5-{A-tert~

wouav@Apteenyl ) - 3- [ (et hoxycar bonyl net hyl net hyl - aRCTUGBIRES004981

yl']-1-(4-isopropoxyphenyl) indol e-2-carboxylic acid
ethyl ester (189 ng, 0.35 mmol; see step (e) above) in
di oxane (4 m). After 10 m'n the ntxture was
concentrated and t dye =
B | t ersH . 2O oY 200
%&%g@ka&ﬁ d 8. 28 8 23 (IH m 7.69-7.59 <3H lﬁ

(2H, m 7.35-7.26 (2H, 7.14-7.03 (3H5
M 88tk BY3- ahld@pbq:nsrl)s”ﬁﬂ)owal@n(y thigly 5-44- BS@P{O@PP%?H'

°§Y)EJ§1°§%° ‘Féj%‘) étft 3idh ﬁgl:ﬁ )Ffterz car %g@( 1?}&%&(@@} Sef @) above),

}ggé@qpmnemh%ml DAGH ¢z0 m3) wlrzmertda;dd] at250 °c for 48h and
car pyrrolidiniumchloride The title conp F%\Nﬂh

sirepairie dvémnighcao atadiGed v pH 4ExiEnHCé (86 11y ﬁqld G

gi%ﬁ*ﬁﬁ{tbigﬁ qggn¥%%%%Vﬁ%3eny hdrs. céfgmd 122502),

ﬁﬁaeﬂtr%ﬁyalndgﬁhﬁéd Rt hlorRkto iapky. nﬁemts esy 618%), mp 188-190
ydrochl oride. 200 MHz 1H NWR (DMSO-J 6) d 14.0-1 1.0
°C2H 5 br s) 8.33 (IH5 s) 1.12-1.60 (3H5 m) 754745

A8 D T 2 B 5 i
(gef&%,_é_‘igssi %IF'@)%@?]SJ gn%'Hﬁ 7581'17259 @n 67H); 3,825, (1|}H 5m)

IH5 2.18-1.80 (3H5 m
> 1.35 (6H5 d5 J = 6. O Hz) 1.33 (9H s). Exanple 88
3-f 2- Car boxyet hyl ) -1 - (4-i sopropoxyphenyl ) - 5-(
E uoronet b. yl pyridin-2- yl)indol e-2-carboxylic
ﬁmo&f%&tﬁﬂﬁo( 4nylloer1ém( Ayl BORT PR RN tho xy{ndkiD-
S5-tetranet nyl - , 3. 2] di oxabor ol an-
h&kﬂéBMﬂﬂﬁhﬁthn@rboxyl|c acid ethyl ester Pd (dba)3
(0.31 g5 0.034 mmol ) and tricycl ohexyl phosphi ne (57nyg,
0.20 mmol) in dioxane (3.4 nL) was added under argon

bP a0 b SRS LA YTR1-91(4 i IR  Fiphenyl)-5-(4-trifluoromethoxy-

phenoxy)indole-3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
2-ethoxycarbonylmethyl-5-hydroxy-1 -(4-piperidin¥ 1-yl-phenyl)indole-3-carbox-
ylic acid ethyl ester (300 mg, 0.66 mmol, see step (b) Example 17) and 4-trifluoro-
methoxyphenylboronic acid (270 mg, 1.32 mmol). Yield 257 mg (63%).

(b) 2-Carboxymethyl-1-(4-piperidin-1-ylphenyl)-5- ( 4-trifluoromethoxyphenoxy)-

indole-3-carboxylic acid

The title compound was prepared in accordance with step (d) Example 2 from

2-ethoxycarbonylmethyl-1-(4-piperidin-1-ylphenyl)-5 -(4-trifluoromethoxyphen-

. oxy)indole-3-carboxylic acid ethyl ester (250 mg, 0.41 mmel, see step (a) above).

Yield 30 me, (13%), mp >200 °C.

200 MHz 'H-NMR (DMSO-dy), &: 1.50-2.01 (m, 4H); 2.07-2.37 (m, 2H); 3.88-
4.09 (m, 2H); 4.02 (s, 2H); 4.16-4.38 (m, 2H), 6.96-7.15 (m, 4H); 7.28-7.42 (m,
2H); 7.68-7.87 (m, 3H); 8.25-8.40 (m, 2H).
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fornyl -1-(4-isopropoxyphenyl)indol e-2-carboxylic acid
ethyl ester (581 ng, 1.35 mmol, see Exanple 86 step

wOde/KDe (198 ng, 2.02 nmol ), bi s(pinacol at oPET/GB2005/004981

di boron (375 ng, 1.46 mmol) and di oxane (10 nL) at 80
0C. The m xture was stirregﬂat 80 C for 24 h, allowed
to cool and filtered throu Celite (r). The solids
were washed with Et OAc and the conbined filtrates were
concentrated and purified by chromat ography to yield
hAgnkugr titl e conpound. Yield 600 g (939@ (b)
3-Fornyl - | - (4- |sopr000xyphenyl) 5-(5-trifluor t hyl py
JC@tﬁwmmf&lﬂfﬁnQ%&ﬁorO@ YL (- DERSTIE s ¢ AP NG JA0 je- -
m.xture o
L - (4-1i sopropoxyphenyl ) -5- (4, 4,5, 5-t et r amet hyl
-[1,3,2]- dioxaborol an-2-yl)i ndol e-2-carboxylic acid
2§E¥I ester (600 ng; 1.26an_)lE segzﬁtgpigahfaEOéqkmjt_
L. d ol 89 L, 3.78 mmol), Pd(PPh 3)4
: 4 i1 (5 nL) and toluene (20 nlL) :
Mﬁ%ub@ﬂk&dmpbur&ﬂwﬁ)@xfepa{re&m ircomlahoweth stepd ook xamioe  dehpm

s AL Bl T

e B tﬁ%"eﬁ@ gf%toeﬁg,a@ég P ge%%tay%&@ﬁmeog@ @ﬁby; @moro-

€ su itl'e“conpound. Vi

ﬁeﬁ;ﬂbcﬁbh&mynﬂe(ﬂﬂ@n@ 9166y1n)1@]) Yisld &2 ls@pm@pgg’{abhenyl) 5- (5-
trifluoronethyl pyridrn- 2-yl)indol e-2-carboxylic acid
et hyl ester (Carbethoxynethylene)triphenyl phosphorane

(%)’3302-@Erbo%ﬁéhwt@i(a-cﬂ%ﬂl@g&@)-q Q4digatsensilohesfl)indole-3-
&Mkmyhsmndopoxyphenyl) 5-(5-trifluoronethyl pyridin-2-y

dol b d
b B FSSR N A SR (S 2
L b SRRt iyl 156d-@lorbbhdreky)3l -{u- pﬁs@ﬁﬂiﬁﬁ‘f—y}pﬁéﬂylpﬂdcdé -3-

(carbet hoxynet hyl ene) t ri phenyl phosphor ane (

@Arbbyhoredill etab ezierddal argd Ot?nlemg)pi, 1SE¢ AP &%%hON'EPe afrrglé PO1Be
. e.was poured into H20 and extracted with
(E?éﬁ@npgﬁﬁﬁg%ﬁ%ined extracts were washed with H2Cb6
t 6. anth-puni(hi eE) Y. 76
Chromato %@dﬁ%é% sqom@w (&t spb th-puri(h, 8H)DY.76 (s,

to give the sub-tit
2H); 6.89 (dd, J = 8.9, 2.2 Hz, 1H), 6.93-7.04 (m, JH) 7.05-7.15 (m, 2H); 7.17-

7.27 (m, 2H); 7.32-7.43 (m, 2H); 7.71 (d, J = 2.2 Hz, 1H).

Example 85
3-(2-Acetylamino-2-carboxyethyl)-1-(4-cyclopentylo xvphenyl)-5-(4-trifluoro-

methylphenyl)indole-2-carboxylic acid

(a) 3-(2-Acetylamino-1-(4-cyclopentyloxyphenyl)-2-ethoxycarbonylvinyl)-

5-(4-trifluoromethylphenyl)indole-2-carboxylic acid ethyl ester

A mixture 1-(4-cyclopenty10Xyphenyl)—3-iodo-5—(4-triﬂuoromethylphenyl)indole-
2-carboxylic acid ethyl ester (700 mg, 1.13 mmol; see step (c) Example 67),
2-acetylaminoacrylic acid ethyl ester (324 mg, 2.26 mmol), PdCl(PPhs) (39.6 mg,
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conmpound. Yield 386 ng (80% . (d)
3-(2- Et hoxycar bonyl et hyl ) -1-f4-i sopropoxyphenyl ) -5-(5-

wonrbdsloamsenet hyl pyri di n- 2-vDi ndol e- 2- car boxy| PCTAIBE2005/004981

ethyl ester A m xture of
3- (2- et hoxycarbonyl vinyl) - | - (4-i sopropoxyphenyl ) - 5- (5-
trifluoronethyl pyridin- -Vﬂ)indole 2-carboxylic acid

ORISR by 40 e A3 e N S0 TR
(*‘E%Enf wal @ﬁﬁa&”f&{ 6‘[{‘@16% i) acdl @ol@Nat didsd G H EtOAc.hThe

xture was red through Celite(r) and the .
nsiQluirdl svawevashata st Nz €6 Eacme/o) THe @anBisnkdy Hi® andttagne,

dyf(l\gé %ﬂgz%@g)e %Igc(aetil%g@;i %ng évwefﬁe y ghrgmta otclra%hg? %TER% Qﬂe sub-title
%éuxﬁ?ﬁ@éﬁX%xﬁﬁé%Z bir 4-i sopr opoxyphenyl ) -5-f5-trifluo

yl pyridin - indol e-2-carboxylic acid A
n1xture of

(b)@g&@ﬁﬁ;&p%ﬁ%ﬁ%g x?loxvpﬁendns’é’i%{h%&%xp&{%@thvn 5-(4-tri-

ﬂ%o}’dn)létﬂ@l%ﬁvﬁnﬁ@[@%ﬂbb&vlﬁ@cm @h‘h}dsteest er (150 ny,
26 nmol; See step (d) above),

3a(r’1?elzgdf;tjdmam k@-wglomlm@@aﬂ)ai@ e@l@h@@%fﬂ?ﬂ?f%lﬁyﬁéo%rté%
ci di
OE%neé%lﬁgl&eny%Hg}_? ietrng 10'\40}&61“}121'_!3\,\%6;2@3\068 teg%\%trtﬁﬁol see
éegckbp AN ﬁ'er@@H( Na& 180 ind THR¢ENhiTAtves Iazldcbgpnmedi (7 b@r)
ronatog to give the title co ? g On
o(x@g?ﬁ/@ é? 209, ki meY TMRD PDNBOmIXEYe Wagg t Hbfeu% gﬁ@? ?51‘1
9 o 8
cgn%%ltr(aieazo él ”sg?g%ﬁlg cé%p@lrﬁzﬁeh]ﬂ'%;% i(é@% ﬁl 1% ( §H14n’)
(SIZIOngSZEIHZ) 704691(2H m 4.74-4.51 (IH m
(5) Mﬂ@@@@@éogethﬁ)-?—% %VClODGq“PEVI%}.G?D%Gl(lﬁws-(qai]iﬂflOI'O-
%galj} rgEem%;ﬂﬁ%@%—céfbgl %ﬂ%% Iﬂ ophenoxy) - | - (
-3- carboxylic acid (a)
f;Zr Etéiatlmelgcﬁr baogzyammym&(mgcmmylomhegmﬁmwmwl-
ethyrll) g (ﬂ(?-tnﬂu%?gmgt)l(l%/flphenyl)mdole 2-carboxylic acid ethyl ester (373 mg,
0.60 mmol; see step (b) above), NaOH (240 mg, 6 mmol) H,0 (10 mL) and EtOH

(14 mL) was heated at reflux for 3 h, cooled and acidified with HCI (aq, 1 M) to

pH 2. The solid was collected and recrystallised from toluene/EtOH, affording the
title compound. Yield 218 mg (62%).

200 MHz 'H-NMR (DMSO-ds) & 13.0-12.4 (2H, br s) 8.33 (1H, d, J = 8.2 Hz)
8.19 (1H, d, /= 1.5 Hz) 8.00-7.90 (2H, m) 7.85-7.75 (2H, m) 7.62 (1H, dd, J= 8.8
1.5 Hz) 7.24-7.15 (2H, m) 7.07 (1H, d, J = 8.8 Hz) 7.07-6.96 (2H, m) 4.92-4.80
(1H, m) 4.68-4.50 (1H, m) 3.67 (1H, dd, J=13.9, 6.2 Hz) 3.41-3.27 (1H, m) 2.06-
1.50 (8H, m) 1.65 (3H, s). '
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WG@-2006/073wpr opoxyphenyl ani no) pent -

acid ethyl ester The sub-title conmpound was prepared
in accordance with step (b) Exanple 1 from

diethyl ester (2.76 g, 10.5 mmol; prepared according
to the procedure in J Ckg.lghen1 1951, 16, 896). Yield
1.40 g (40% . (b) 2-Ethoxycarbonyl net hyl -

-ch o 8phenoxy -1 -(4-isopropox 'phenyl)indol e-

3¢ quyllc acid ethyl ester The sub-title compound
.61 EPat pden)-aaachostasicd- v trbpetve ber(viindbka rginethy 1 |-

from

£

S\ray “drox}' -1 -(4-isopropoxypheny
I)rndole 3-carboxylic acid ethyl ester (0.96 g, 2.26
nmol ; see step (a) above) and 3-chl orophenyl boronic
@QBdB@ﬁmlDﬁﬁnw%n&dbﬂhmhbmwﬁteﬁdeﬂﬁ@eﬂgz(399@ (c)

Car boxyne 3- oro henox
Oealy g@w%{a&%ﬁﬁn ﬁ]&& v %%ieéo‘%w plirige tey DRME (30 mL)
e, %o mL at 0 °C. After 20 min at 0 °C, 5-bromoindole-2-carboxylic
2- et hoxycar bonyl net hyl - 5- ( 3- chlorophenox -1-(4-isopro

mwmybmd:r)( 1D rgdéVé 18mo Hrin OMF (80 andi)dwes erded eEheemiytgre1@as

bt 1 D00t b o Fp TR 0o b T e i
TRE |cHiﬁbfn@ﬂ e%tchts oAk efasand wagi HiOi ad vhitd diel RgSO4) and

cone). The solid was collected and dried to afford the
t@ltcmtrmﬂrﬁmﬂ’n@lhsam@l feprp FoBH gaye 85 subdly avpeporpf-NIRId 8.9 g
Od) d 13.0-12.0 (2H, br s) 7.72 (IH d, J 1.9
Y°7.42-7.30 (3H, m 7.21-7.08 (3H, m) 7.04 (IH 5 d,
J =8.8 H) 7.02-6.96 (2HmM 6.92 (IH5 dd, J = 8.8,
1.9 Hz) 4.73 (IH m 3.95 (2H, s) 1. 33 6%5 d, J =59

-Biewengyfas oyl 1 74 elserip pesib e

cordance with te r{ |
T
§ 1§ haro rermivblepheapbxylid bty Pegar @ox Vi3ixd meidd; see step
(a) above) and 4-isopropoxyphenylboronic acid (4.86 g, 27.02 mmol). Yield 4.1 g

(71%).

:_1-2\_7';

= Z (]

(c)  5-(4-tert-Butylphenyl)-3-formyl-1-(4-isopropoxyphenyl)indole-2-carb-oxylic

acid ethyl ester

The sub-title compound was prepared in acchddnce with step (a) Example
67 from 5-bromo-3-formyl-1-(4-isopropoxyphenyl)indole-2-carboxylic acid
ethyl ester (4.07 g, 9.46 mmol; see step (b) above) and 4-rert-

- butylphenylboronic acid (2.53 g, 14.19 mmol). Yield 4.16 g (91%).

(d) 5-(4-tert-Butylphenyl)-3-[(ethoxycarbonylmethylmethylamino)methyl]-1-

(4-isopropoxyphenyl)indole-2-carboxylic acid ethyl ester

N-Methyl glycine ethyl ester hydrochloride (255 mg, 1.66 mmol) was added to a
suspension of 5-(4-zert-butylphenyl)-3-formyl-1-(4-isopropoxyphenyl)indole-2- 4
carboxylic acid ethyl ester (400 mg, 0.83 mmol; see step (c) above) in MeOH (20
mL) and the pH was adjusted to 6 by the addition of a few drops of glaéial acetic

2- enedi oi ¢ acPdT1/GB2005/004981
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| - (4- (cycl opentyl oxy) phenyl ) - 3- (2, 2- di car boxyet hyl ) - 5-
(4-(trifluoro-methyl)- phenyl)indol e-2-carboxylic
waceHmi077366 PCT/GB2005/004981

3- (3-carboxypropyl)-I-(4-isopropoxyphenyl)-5-(5-(trifl

uor onmet hyl ) pyridrn-2-yl)- indol e-2-carboxylic acid,

3 ((li?,207?)-2- carboxycycl&ﬁexyl)-l-(4 |sopropoxypheny

[)- %ﬂ§5 (trlfluor%gﬁg g
&5 1oh g 1t 3 arTwaW? 6[11'8%1]) gas added and the mixture

» &FQPYO@ o b€ 41405 QA Qe EtBALS
t?sl(%[i‘um Orrgtt E)pglr ?pd%Z ln;t/I ;Pllndgﬁeqsg cggﬂggm?l) c ?((; oIT(he

cS}nﬁb{ﬂlad%ma@t)s a@f@mﬁ@dwﬂd{@ pobytine, dried (NaxSOs), concentrated
Slgl 1&893 %IP%% é_/g%%r tgr%%%(yt% “%Ibl tul;?er Qo'ﬁﬁo%'d) Yield 400 mg

ar boxymet hyl ) -1 -(4-isopropox}' phenyl) 5-(5-(triflu
oronet hyl ) pyri di n-2-yl)- indol e-3-carboxylic acid;
2-(4- carboxyphenyl)-l-(4 |sopropoxyphenyl) 5-(5- (trlfl

(Ie i _%g_ﬁ_]y %h%l -1-

(WYﬂsMrBﬁﬁ’lvﬁhe%vﬁﬁrdo@d @-@Eﬂ%@mﬂd &KHCI d
fl.uo

- (4-(cycl opent yl oxy) phenyl| ) hosph
Ao rmmw ) pﬁeﬁy(l‘*)fﬁfﬁd&lﬂgphezg’@ﬁr K@tﬁ%ﬁc’cgrb%yl&w‘fhﬁm iy ldmid)-

box n o Bl
e SRy P RAG ool nd S BERnY RIEDHL) e el Do
AR3- séésst ﬁ(dJFNemMH i(&tj, n M 2 ;dL)) -andd(o&ames(@pnbpwxyb%a@ﬂ)lm
- 5- (5 -(trifluoronmethyl)pyridin
30 )fcmﬁ)om@ zoehfdbw@/uﬁp% Va@u HC 1 B@aﬁrpMé tgpHl 5na¥111 gxtracted with

h
ERTRO IR B binkil SR Pl ABES SN Lole dried NauSOL),
@dﬂ%bﬁfated%& %ﬁﬁﬁéa by @ﬁro@{atc@@@ tb affora the l@l@mle a:lorrqmund

of OnM or bel ow For exanple, the follow ng
Y@@dé&%mgé&$%b conpounds of the

(f)  [5-(4-tert-Butylphenyl)-2-carboxy-1-(4-isopropoxyphenyl) indol-3-ylmethyl]-

carboxymethylmethylammonium chlqride

An excess of HCl (4 M in dioxane) was added to a suspension of 5-(4-fert-
butylphenyl)-3-[(ethoxycarbonylmethylmethyl-amino)methyl]-1- (4-isopropoxy-
phenyl)indole-2-carboxylic acid ethyl ester (189 mg, 0.35 mmol; see step (e)
above) in dioxane (4 mL). After 10 min the mixture was concentrated and the
residue treated with Et,O and filtered to give the title compound.

200 MHz 'H NMR (DMSO-de) & 8.28-8.23 (1H, m) 7.69-7.59(3H, m) 7.54-7.46
(2H, m) 7.35-7.26 (2H, m) 7.14-7.03 (3H, m) 4.83 (2H, s) 4.71 (1H, mz) 4.12 (2H,
5) 2.84 (3H, s) 1.34 (6H, d, J= 6.0 Hz) 1.33 (9L, s).
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exanpl es exhibited the foll ow ng I C50 val ues: Exanpl e

19: 4300 nM Exanpl e 67: 1900 nM Exanpl e 85: 6900 nM
waxerspres687: 2300 nM Exanpl e 88: 5400 nMC ai s PAT/GRB2005/004981

conmpound of formula I, wherein one of the groups R2,

R3, R4 and R represents -D-E and: a) the other groups

are i ndependently sel ected 1$4 om hydr ogen, Gl, an aryl

roup, a heteroaryl group (which latter two groups are
gﬁ%ﬁly substituted by one or nore substituents

‘P?Jc ?ﬂes%‘;dBBﬁ@dneﬁ}n 2=cafok e ) L (488608 phIBEREN ] 3L Kirlethyl]-2-

oup (which Tatter two groups are optionally

mbletnioyn drieri nore substi t uents sel ected from

) S 000, 20 0, P R £

f@y 1exﬁf|1)°3190rﬂ'lth @%ﬁé@%@p@éﬂ}f!}ﬁkﬁio&s%mbbﬁﬁlm ethe] ester
rin he conpound ‘of formula I, a 3- to 8-nmenbered

mdigpr@pemﬂmltytetw%ﬂhhr@ 1 to 3 heteroatoms, which

S0P CaPREL GO, THERSiE W B Bygens SLomag o

{nﬁﬁfsﬂsﬁm e na ﬂgbez M@H n})Q‘ 5 -7%F{?>H( 33)502 @144, J = 134

| ene i ndependent I g7

He)o4t éééhﬂi &n/ =ar1)3l4 b{zbﬁfﬁl 6lHamhé1t455r 6&? 3¢1F1 éro%@ 6. BdiA D

O e o o Pon A R s A SRR

Jggr@ﬁ@nj oiaho or Cl-6 all cyI which latter group
'S optlonal y substituted by halo or R and R may

together form along with the

Example 88
3—( 7-Carboxvethy])-1-(4-isopropoxyphenyl)-5-(5-trifluoromethylpyridin-2-

vDindole-2-carboxylic acid

(a) 3-Formyl-1-(4-isopropoxyphenyl)-5-(4.4.5,5-tetramethyl-[1.3 .2]dioxaborolan-

2-ylindole-2-carboxylic acid ethyl ester
Pd,(dba)3 (0.31 g, 0.034 mmol) and tricyclohexylphosphine (57mg, 0.20 mmol) in

dioxane (3.4 mL) was added under argon to a stirred mixture of 5-bromo-3-
formyl-1-(4-isopropoxyphenyl)indole-2-carboxylic acid ethyl ester (581 mg, 1.35
mmol, see Example 86 step (b), KOAc (198 mg, 2.02 mmol), bis(pinacolato)-
diboron (375 mg, 1.46 mmol) and dioxane (10 mL) at 80 °C. The mixture was
stirred at 80 °C for 24 h, allowed to cool and filtered through Celite®. The solids
were washed with EtOAc and the combined filtrates were concentrated and

purified by chromatography to yield the sub-title compound. Yield 600 g (93 %).

(b) 3-Formyl-1-(4-isopropoxyphenyl)-5-(5-trifluoromethylpyridin-2-yl) indole-2-

carboxvlic acid ethyl ester

A mixture of 3-formyl-1-(4-isopropoxyphenyl)-5-(4,4,5,5-tetramethyl-[1,3,2]-
dioxaborolan-2-yl)indole-2-carboxylic acid ethyl ester (600 mg, 1.26 mmol; see

step (a) above), 2-bromo-5-(trifluoromethyl)pyridine (426 mg, 1.89 mmol),
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carbon atomto which they are attached, a 3- to
6- mnenbered ring, which ringoptionally contains a

waebwrogatsom and i s optionally substituted by oReTMB2005/004981

nore substituents selected fromhalo and G -3 al kyl,
which latter group is optiqnally substituted by one or
nore hal o substituents; Q rgbresents a single bond, or

Ky 58, het ] ne, chai
S ety 8P S bGr adnetuRh iaP b Ooni Goo REh oy
£hns ahd l’t@hé&n@OQﬁE) aneheptd endl Py fsubsh dlldved doycooheoared
nmore substituents selected from Gl and/or Z1; X1

e HeQemds exifagied- @tiOfcRA9. The comphyerk extmByiRgpcre washed with

_ : R SKOBY
0 O TR RSO0 PR R g AR sy o
&Gk 3RYub2itle-dBeiPBully.) ZeldSOM(B)B).O R11 or, provided

that T does not represent a single bond when Y
represents -C(O) OR9a 5 unsubstituted tetrazolyl; (b)

@Ebgiiyk‘ gr 5B ei§ 92 Mgo phBRi 5 96 MR GBnRE
%ﬂ#h&mdgﬁ?ﬁﬂeaﬂmﬂﬂﬁwﬁmaﬁheﬁwb@ﬁ@onal substituents
sel ecte romA; | t I | 1
LR e Phe o s e ar Fisane S urell PR Adstp @
(o) : _f : 1 I S H T _
S R e S el B 23D
m@@gzalcﬁmmmﬁ%%doemg%mmﬂg gmga g;@s ]Emr?llw) e () above) in
- , - . , -P(. -P(O (OR .
DU T b The. BGHENES TOITFEG D BF B Gy portion of
?%%&g%@&gengﬂﬂheﬂﬁpﬁ&%ﬂg%é t(yébﬁﬂg f (% 17 dRY1Y hvias hdded and

eprese “(a)" a single bond; (b) a -S al kyl ene or
the Glrrhghedrtinoed Kyl Bhle Tlrainituisowvks piuredhingn HoAL et cxtyasted

roups., (i), optianal contain . .
TSR At SHrearsed Fat i Ml P BloBERE o0y Birooniied
B2, §B)E YRS kratedeMS peefiC bedeHrb@Mo@kphy to give the sub-title
compound. Yield 386 mg (80%).

(d) 3-(2-Ethoxycarbonylethyl)-1-(4-isopropoxyphenyl}-5-(5-trifluoromethyl-

pyridin-2-y])indole-2-carboxylic acid ethyl ester

A mixture of 3-(2-ethoxycarbonylvinyl)-1-(4-isopropoxyphenyl)-5-(5-trifluoro-
methylpyridin-2-yl)indole-2-carboxylic acid ethyl ester (150 mg, 0.26 mmol, see
step (c) above), Pd-C (10%), cyclohexene (1.2 mL) in absolute EtOH was heated
under microwave irradiation at 135 °C for 1 h. The mixture was filtered through
Celite® and the solids were washed with EtOAc. The combined filtrates were

concentrated to give the sub-title compound. Yield 150 mg (100%).

(e) 3-(2-Carboxyethyl)- 1-(4-isopropoxyphenyl)-5-(5 trifluoromethylpyridin-2-yl)-

indole-2-carboxylic acid

A mixture of 3-(2-ethoxycarbonylethyl)-1-(4-isopropoxyphenyl)-5-(5-trifluoro-
methylpyridin-2-yl)indole-2-carboxylic aci_d ethyl ester (150 mg, 0.26 mmol; see
step (d) above), NaOH (ag, 1 M, 2.5 mL) and dioxane (4 mL) was heated at 90 °C
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and/or Z1; and/or (i) may conprise an additional 3- to
8-nmenbered ring forned between any one or nore nenbers

wofhodehe736s - al kyl ene or C2-s hetero all eyl ene ed@iGB2005/004981

which ring optionally contains 1 to 3 heteroatons
and/or 1 to 3unsaturations and which ring is itself
optional |y substituted by &tfe or rmre subst ituents

| ected f /
SE s dromn anulr, 210 (e arene ot
ARt b&‘ﬁ@gJ ?r é}!‘ﬂﬁ%fs' ere %a?ﬂedo %tlp 'H»@D raﬁd SME&t | drit@n1182,S0.),

sel ecte A -; one of T1 and T2

doe@errﬁm&nﬂt emd@uﬁﬁe@ bﬁbkyoh@mmhyao give thetide eainrgundnield 50
%% both of which latter two groups: (i) optionally

8Fh one or nore unsaturations; (ii) are optionally

@?%“WW{DME 85 5TBNe1 £YPSLith UPADE- 55| @1 68 8 370mL9

/or Z1; and (ii1) may conprise an additional

(3H, 1)) %”:m:‘[’ﬁeﬁﬁdmb |8r®§ (flBl; déd] bt SNdethaW 25nkl o 2Hyorke7. 14

mh
LB Sib gi;??o%gsa %I;%’Jfﬁ %ﬂf{éﬁﬁgﬁw@-kwﬁg% m) 2.77-
et f;fHJ 1180 & /doJ_]5¢g2§3 unsat urations and which ring
S 'tsSelf optionally substituted by one or nore

substituents selected from GL and/or Z1; and the other

repr?sggts.an aryl ene group or a heteroarylene gr oup,
whi ch groups are optionally substituted by one

DL REEmSHR st I 3 WEREHheR):8Gt1ed- oo Ayphd ieimesent s
-0 or -S(O In -; mrepresents 0, 1 or 2; Y

aadprglentid C(H) (CF 3)OH, -C(O) CF 3, C(OH) 2CF3,
-C(OOR 9a, -S(O 3R%e, -P(O)(OR 9f)2, -P(O(OR 9g)N(R
10h) ROh, -P(O) (N(R 10i )R9I )2, -B(OR 9y)2, - C(CF 3)20H,
@p( %Mﬁc&@éﬁmﬁm 5aRMrénel -of-isb e pbrydhewriigdole-3-carbox-
groups R6 R9a to R9z, R10b, R1GQd, R10h

vlic acid ethyl ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
3-(4-isopropoxyphenylamino)pent-2-enedioic acid diethyl ester (2.76 g, 10.5
mmol; prepared according to the procedure inJ. Org. Chem. 1951, 1 6, 896). Yield
1.40 g (40%).

(b) 2-Ethoxycarbonylmethyl-5-(3-chlorophenoxy)-1-(4-isopropoxyphenyl) indole-

3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
2-ethoxycarbonylmethyl-5-hydroxy-1-(4-isopropoxyphenyl)indole-3-carboxylic
acid éthyl ester (0.96 g, 2.26 mmol; see step (a) above) and 3-chlorophenylboronic
acid (0.70 g, 4.52 mmol). Yield 100 mg (39%). |

(c) 2-Carboxymethyl-(3-chlorophenoxy)-1-(4-isopropoxyphenyl)indole-3 -carbox-

ylic acid

A mixture of 2-ethoxycarbonylmethyl-5-(3-chlorophenoxy)-1-(4-isopropoxy-
phenyl)indole-3-carboxylic acid ethyl ester (0.10 g, 0.19 mmol); see step ©)
above), NaOH (0.10 g, 2.50 mmol), H>0 (2.5 mL) and EtOH (2.5 mL) was heated
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; RGO, R10J and R1Oz i ndependently represent: 1)
hydrogen; 1) an aryl group or a heteroaryl group,

woabds/0af3eehi ch are optionally substituted by oReTMB2005/004981

nore substituents selected fromB; or 111) G _8 al kyl
or a heterocycloall cyl groy both of which are
optional ly substituted by 3 e or nore substituents

| f nd/ f A
atzg@i%ﬁe%’ el % (%%E.r é&lwd?h Ig{ljl (%ﬁ,q:o%@ rTh% S ﬁ@@va% Eoelg%y d
aﬁdo&ﬁetdﬁsfaffo% tfh@"u't‘lb c@nBHEhANILELd DIve ga(téemos) to whi ch t hey

are attached - to 8-nenbered rin optlonally

DN 109V EM3ORES 6r Gab0Rd GHAPbe) 170015, dodli &9 12
i ti ppal

7 S AR Lokt DB ehOR (T & S P T o2 ere

6©§F€Lﬁs NS g k) 1.90ARRYB (QHOH]B) 305 (BTNt D@y, FroupHz).

"whi ch” are optional |y substituted by one or
nore substituents sel ected fronlB or 1) G-S al kyl

or S Ezterocycloalkyl group, both of which are
E¥ [ly substituted by one or nore substituents
TRE kG fbeimb il sand fprpa%li inAct@pares enttls tdchngnesadsstbribed

group or a heteroaryl group, both of which are
heptn: onal |y substituted by one or nore substituents

PR e Brp i AR,

bR be PRt ddidient s sel ect ed fron1Gﬂ and/ or Z1, or
1) a Gl Gl represents

NN IS B ek s o e
RGeS 5 S5 [t R
3r(smaﬁmpp@pgl)al-(mgih@rbmqrphem) -5 N(tRflnae et hyipygtin-2-y1)-
indole-2-carboxylic acid;

3-(( 1R,2R)—2-carbdxycyclo hexyl)-1 -(4—isopropoxyphenyl)-é-(S -(trifluoromethyl)-
pyridin-2-yl)indole-2-carboxylic acid;

3-(2-carboxypropan-2-yl)-1 -(4-isopropoxyphenyl)-5-(5 ~(trifluoromethyDpyridin2-

yl)indole-2~carboxylic acid; '
3-((1R,2R)-2-carboxycyclopropyl)-1 -(4-isopropoxyphenyl)-5-(5-(trifluoro-
methyl)pyridin-2-yl)indole-2-carboxylic acid;

2-(carboxymethyl)-1 —(4-isopropoxyphenyl)-5—(5—(triﬂuoromethyl)pyridin—Z-yl)—

indole-3- carboxylic acid;

2-(4-carboxyphenyl)-1-(4-isopropoxyphenyl)-5- (5-(trifluoromethyl)pyridin-2 -yl)
indole-3-carboxylic acid;
1—(4—(cyclopentyloxy)phenyl)-S-(4-(triﬂuoromethyl)phenyl)indo1e-2,3-
dicarboxylic acid;

" 1-(4-(cyclopentyloxy)phenyl)- 3—phosphono -5-(4- (trlﬂuoromethyl)phenyl)mdole—

2-carboxylic acid;
3-(3-carboxyphenyl)-1 ~(4-isopropoxyphenyl)-5-(5 ~(trifluoromethyl)pyridin-2-y1)-

indole-2-carboxylic acid; and



A3 represents a single bond, -O or -N(R 13c)-; A4 and

A5 i ndependently represent a single bond, -C(O) -,
wWoCi@oRi{des 13d) -, -C(O O, -S(O 2- or -S(0O 2N RPaB&B2005/004981

Z1 represents =0, =S, =NOR 12b, =NS(O 2N(R 13f)Rl2c,

=NCN or =C(H)NO 2; B represents: 1) an aryl group or a

het eroaryl group, both of ich are optionally

substituted. by o r. more substit s..sel ec QM
S by By g s B BB b bt BT TGRS B
Whhéheat@rioRyiionakll y substituted by one or nore
substituents selected from & and/or Z2; or I11) a &
group; & represents halo, cyano, -N3, -NO2, -ONO2 or
- AG- Rlé ; Wwherein A6 represents a single bond or a
@ﬁé%%?—group sel ected from-C(O) A7-, -S(O) 2A8-,

5 Ti¥e Rbamoflds 6f theObddnpled Mvevhiested A7theepiolgiat sesa described

single bond, -0-, -N(R 15b)- or -C(O-: A8 represents
oy 19 pgd é’cﬁcflﬁ@qd tochhiﬁ(it 0% pghlbrg@) Qﬁ’C( mRéEéﬁb a‘gaa@p%centratlon of

| PARSNAGI ! oy, 1 ' Shiatidd Qmpounds of_th
I-C@g)?e\ﬁ( %q%dffo.fﬁ%??se’ %@1? %2?@% reBRAE O 2R(RIBEY - 75
gxaphisenhiditsdhe FHlowihh RChAMaluessNS(O) 2N( R 15f ) Rl4c,
=NCN or =C( H%I\IO 2; R12\ R12b R12c R13a, R13b, R13c R13d
FegeolRi%f | #POGnMI4b, Rl4c, R15a R15b, R 15¢ Rb d.
10 I%agﬁal@‘@ﬂ_ R Rbg@pfr | ndependent |y sel ected from i)
ydrogen; ii) an aryl group or a heteroaryl group,
Iointplo85:whi dho@n®l opti onal |y substituted by one or
nore substit ts selected from@G3; iii) G-S alkyl or
Fa‘iwl%g%cycﬁgg&ﬂw group, both of which are optionally
L keit ed shyp G and/ or Z3; or any pair of Rl2a to
1%?18& Rlséa to R13f, and/or Rl 4a to R14 and Rl5a to
R15f, may

15



be linked together to formw th those, or other

relevant, atons a further 3- to 8- nenbered ring,
wopbieonadeby containing 1 to 3 heteroatons and/ 8CTAGB20058)04981

doubl e bonds, which ring is optionally substituted by

one or nore substituents selected G3 represents hal o,

cyano, -N3, -NO2, -ONO 2 6#’-Ap -R16a ; wherein All

represents a single bond or a spacer group sel ected
Chigm -C(O) A 12 -, -S(0)2A13-, -N(R 17a)Al4- or -QA 15-

in which: Al2 represents a single bond, -0-, -N(R

17b)- or -C(O-; Al3 represents a single bond, -O or
1.- N Raksepoyndiitdormada Al5 i ndependently represent a

single bond, -C(O-, -C(O)N(R 17d)-, -C(OO, -SO 2-

or -S(O2N(R 17e)-; Z3 represents =0, =S, =NOR 16b

=NS(O) 2N(R 17/} R16cy +NCN or =C(H)NO 2; Rl6a, RI16b,

R16c, RL73, QX" R17d, Ri7e and R17f are.

i ndependeR¢ {ed from i) hydrogen; ii) Cl-6

al kyl or a hi oaltkywt group, both of which

groups are option substituted by one or nore

substituef*s s&lected from hal o, C alkyl,

-N(R18a) Rl 9a, £OR 18B,qand =0; and iii) an aryl or

het er oar yl groﬁp, both of which are optionally

substituted by one or nore substituents selected from

hal o, Cl-4 alkyl, -N(R 18c)R19b and -OR 18d; orany
whpaiem of Rl16a to R16c and Rl7a to R17f nmmy be |inked
together to formw th those, or other relevant, atons

a further 3- to 8-nenbered ring, optionally containing
ode 4003 chRbeROFORE amhRl epreterto-[3Fdodbl e bonds, whi ch

ring is optionally substi

tuted. b 1
10 a)substhiet ofbe SosaY atet AT HatEeRd Tamh PIGPES, (§ Rpg a1
gligli‘g?? T §%a%ﬁ%§§9 gﬁ%ﬁ%&?ﬁw@%@@u&m%g‘bpﬁ&eﬁﬁ suBs@Rted by

c are 1 ndependéently sel ected
ofid SNMnBuBgRFenaNeklCleddahkty)| Ciikgharidat heterogydesdkylsgroup

optionally substituted by one . .
(W}I?ich latter t%/zvo groups are op%ongily su%sututed by one or more substituents

G-

wn

selected from G' and/or Z'); and/or
15 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,
which ring is itself optionally substituted by one or more substituents selected

from halo, RS, -OR® and =0;
D represents a single bond, -O-, —C(R7)(R8)-, Ca4 alkylene, -C(O)- or -S(O)m-;

R! and E independently represent an aryl group or a heteroaryl group, both of

which groups are optionally substituted by one or more substituents selected from

25 A

R’ and R® independently represent H, halo or Ci.s alkyl, which latter group is
optionally substituted by halo, or R” and R® may together form, along with the

carbon atom to which they are attached, a 3- to 6-membered ring, which ring



or nore halo groups; or a pharmaceutically-acceptable

salt thereof. 2. A conpound as clained in Caim1l,
wohere@7866\ represents a C4- heterocycl o al | eylPQraB2005/004981

GlL or Cl allcyl optionally substituted by one or nore

GL groups. A conpound as clainmed in Caim2, wherein A

represents GL or ClL 6 al ky16oopti onal ly substituted by

one more Gl groups. 4.. A conpound as.cl aimed |
coedh ERETpT BUTROR 1, SBRLY B P Doyt B Hbbe
YR Rntd Lt 160 BLI6 #d CA BB .wilich Auteorpounds astionally
claimed in Caim4, wherein Gl represents fl uoro,
sobdtivated by ongforRbgre hafy suksiewei®und as cl ai med in any one
of the preceding clains, wherein Al represents
-S(0)2-, -C(OA2-, -N(R 13a)A4- or -OA5-. 7. A
& UFRALAY 28otd BIMIEE:r b IT; Chikly W6 or WA hetervaldylene phemebeth of
-C(O A 2-, -N(R13a)A4- or -QA5- .8. A conpound, as
velliclh RasteT i o 28T Ui ePigTnall €OBiaEY 88F 1y PP WSATURFHIGNS gRd sare
represents..-N > - : izred
PSSR S o h By SR ogloptbat ey - ARTOHES Gl RS
as clainmed in any one of the preceding clainms, wherein
AA represents a single bond or -C(O-. 11. A conpound
Asrepteadnied in Claim 10, wherein A4 represents -C(O)-.
12. 270]¢ 108 l>ai N ' 1 gd.n NN,
LRI R e S S e N e e A
_SomRNdP@Es (@R H), meR(G)ORBNGAD R, tH©)PF@ el ng -B(OR ™),
clainms, wherein T represents a single bond, Cil-3
RPN EHE DR piserpeeied TEa | doh aRbOTRteds" CPerERen ¥
AL Qb)OR®, RIGESALRY 1tBbIE, wherein Y

(b) an aryl group or a heteroaryl group, both of which are substituted by at least

W

15  one substituent selected from X7, and one or more further optional substituents
selected from A; or
(c) a heterocycloalkyl group substituted by at least one substituent selected from

X2, and one or more further optional substituents selected from G! and/or Z;

20 X* represents -C(O)OR*, -C(ONR'®R™, -C(O)N(H)CENR*)NR IR,
-C(ON(H)CN, ~ -S(O)R™, -P(O)(OR™;, -P(O)(OR®NR'™R™,
POYNRHR),, -B(OR™),, ~C(O)N(H)S(0):R"" or unsubstituted tetrazolyl;

T represen;cs:
25  (a) a single bond;
(b) a Cy.g alkylene or a Ca.g heteroalkylene chain, both of which latter two groups:
(i)  optionally contain one or more unsaturations;
(i) are optionalljf substituted by one or more substituents selected from G
and/or Z'; and/or
30 (iii) may comprise an additional 3- to 8-membered ring formed between any
one or more members of the C1.g alkylene or Cys heteroalkylene chain,

o] 2

which ring optionally contains 1 to 3 heteroatoms and/or 1 to 3
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represents -C(O) OR9a. 15. A conpound as clained in any
one of the preceding clains, wherein Qrepresents a

weoeingle7sond, |inear C -4 al kyl ene, branched CRe€®/GB2005/004981

al kyl ene or cyclic C3-7 al kylene, all of which
al kyl ene groups are optlonally substituted wth one or
nmore Gl groups, or C - hetéfocycloalkylene wher ei n

t he het eroatom grou hat i nter 3 alky
chaij n Unsaturgiggsoand “g‘i?ﬁ“v%li’ucﬁ %{P&pﬁ% érﬁl é:%(tﬂte b§ {;(&{SI
16. Ag gﬁ%ﬂ&eﬁ%s%e@eemlﬂ@ ayoope of the precedl ng

cl ai ns, rern represents a S|ngle bond or - 17,
(A a@cum@;w@oa;s och heTEHIdryleme@gup) Methodf whieh gioaipe gﬁe@‘uonally

clai nms, wherein R1, esents an aryl or
sa@@@ﬂ%?mneg%%%? S‘&W‘l‘f tséeggégléﬁ%élﬁ{% §§t i onal | y d
@u%&;t Wwigted carbazolyl, phenyl, naphthyl, pyrrolyl,

u

ranyl , thienyl, pyrazolyl inidazolyl, oxazol yl ,
|soxazolyl thlazolyl pyrldyl indazolyl i ndol ylI ,

indliln iSOIndO|I [ :
ope 215, B KL RIS ST O P pyiene g oph of

&}ﬁ&&ﬁﬁ&d%l@&%l nol i nyl, quinolizinyl, benzofuranyl,
I'SO enzofuranyl chronanyl benzothlenyl pyrlda2|nyl

py(®)i mi apitingally qoptadry PR/eT. m@rﬁd@gegpgapons@enm i dazol yl |
? 3%1}, 2?3(25‘19 biﬁrﬂ(}/ﬁ&g}ﬂ %Btasﬁ oxay ! Ibgy one 01‘ d‘% %Qﬁiu ﬁoééféoted from G'

azol enzo I oxanyl ,
gr oups;ndA8 7 And@rpound as cl a| med Caim17, wherein

Rl, X1 and/or E represent optionall y subs

I tu
phar)yl 1pa3ngptmrm9|an 9F§i)dpt}o§p1y3 tOf&]mgml;)pre trmgetﬁg,rpe& %etbveen any

pyrazol i d . 7 0h¥broalicyl h
t hi azoqreffl %}r? o R%gfzégﬁg éﬂ}le o%@, g)l nd %Oau r% eIne chain,

i soi nd\Ql'llblﬁ‘Yﬂmg @ptlﬁﬁdllynybntams 1 to 3 heteroatoms and/or 1 to 3
1, 2, 3, 4-tetrahydroqui nol.i nyl

tetr ahy?émﬂ%l@% PR WIHSH TG i Hé?lf f%w n(flyk)sé%%%tflfﬁda% Pne o
Sl AR ony QIR chEREGE B eNYL YT dazi nyl

raziny I ndazol ylI', benzi mi dazol yl ,
AUitRaZaki Ryfesertiuim apyient mydup dr, 3hdenandingeenyp, both of which

o e AL 3581 e S S PR e,

18, wherein R1 represents

w! represents -O- or -S(O)m-;
m represents 0, 1 or 2;

Y represents C(H)(CF3)OH, -C(O)CFs;, -C(OH):CFs, -C(O)OR™, -S(O)R*,
POYOR™,  -POYORNE®™MR™,  PO)NR™R™,  -BOR™,
-C(CF3);0H, -S(0)N(R'™R™ or any one of the following groups:
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optionally substituted carbazolyl, benzodi oxol yl,
phenyl, pyridyl or imdazolyl. 20. A conpound as

wobheieroewesn any one of Clains 17 to 19, wherei RCEGB2005/004981

represents optionally substituted naphthyl,

qui nol i nyl, phenyl, pyridyl or imdazolyl. 21. A
compound as clained in O adfm 19 or Caim20, wherein
R1 and E independently represent optionally
substituted phenyl, pyri &l I m dazol yl ,22. A

conPpeynd as clhaigred in an e of da% 17 to 21y
%he—c@' nal s ityents aré s Iec‘ted'f_rérzlr‘q
- ( 1, - N(R 2 1)

- NO2

-S(0O 2RZ1, hal o, cya’?l]o,
Ci - aRkgl (which al kyl group ®&y be |inead*@r

branched, cyclic, part-cyclic, unsaturated and/or

optionally substituted with one or nore halo gr oup)o,

het er oc ﬁdqoal | eyl (which heterocycloal kyl group is
gg_%&lma Ty sybshituted byMNose or nore/ssbstituent o
ched f Cy 3 al kyrégd‘l =0),, - _N and- N( R2
1)RY,” whereifr R2 1 and 2 independentl|y representORkJ
or Ci-6 al kgo (which alResd group i sREptionally
substituted by one or nore halo groups). 23. A
con‘pombnd as claimed in Caim22, wherein the optional

bstjtuents are selfected from hal o, cyano, -NO2, C -6
a (which alk rouiggwmay be'}‘T’l({near or branched,
Cyc)FCsopart - ¢y @ AR At ur ated_hd/ or optional |y
sdRstituted with on& or nore hal %Lxgroup), het er ocycl o
al Kpl® (whi ch heteroc§clo alkyl gRoup is optionally
substituted by one or nore substituents selected from
Cl1-3 alkyl and =0), -OR2 1 and -N(R2 1) R22, wherein R2
1 and R22 independently represent Hor G -6 alkyl
Whb.ch_al Kyds Qb0 Woni $100pt6; hoy . i ne or
émwﬁe "R o m{glps . 213.’ cg{rl]r(ggunaﬁiggé{cdle{ﬁtwn% r]gﬁmgny
one qlg,dltola@n-pr ecedi ng clains, wherein X1 represents

nsubstituted tetrazolyl, -C(O ORI\ -P(O(QR 9 ) or
et r azotuyl gewupr a hskepgyl (ﬂ?fo‘ép’pwtihd# @P&&fe optiondlly
S tituted by X2. : C .claimed in any
DHETYR Ph 8 Tt R R 8L O e and o
H§Pr €5§Nklgyt Br B as@rdchdoglichegrawppriesie ntf swkich are optionally

. 1
substituted by one or more substituents selected from G' and/or Z'; or

any pair of R% to RY and R'®, R'% RI® R’ % or R, may be linked together to
form, along with the atom(s) to which they are attached, a 3- to 8-membered ﬁng,
optionally containing 1 to 3 heteroatoms and/or 1 to 3 double bonds, which ring is

. 1
optionally substituted by one or more substituents selected from G' and/or Z';

R represents:

I an aryl group or a heteroaryl group, both of which are optionally

substituted by one or more substituents selected from B; or

QL.

D Cig alkyl or a heterocycloalkyl group, both of which are optionally

- 1
substituted by one or more substituents selected from G' and/or Z';

A represents:
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wofodele73e6 ecedi ng cl ai ms, wherein R2 and/ or

26. A conpound as clainmed in Claim25, wherein R
represents -D-E. 27. A conpound as clained in any one

represent H. 28. A conpound as clained in any one of
the preceding clainms, wherein X2 represents -C(0O OR9a.
29. A conpound as cl ai ned o any one of the pr ecedi ng

clainms, wherein ROa.to R9z re

130, AP BRGNP &5 TINgISHAYS & lﬁjys%ﬁ% d VO C@ Sfegcdé’élbna”y
;y\&ger | RB@d Rb2ERI nde endentl

Sﬁr}gesgjﬁug%e &Iﬂo&%%‘ggu%tl%ﬁgl A corrpoundpas cla N

IBny Gne afylt dme aphesecredicieplicylagiesp, WadY &f vipalsre Qﬁlg\lalpy
R13c, | 3e a t epr.egsent H or
S@Stl?t%y?lle %‘zmorﬁ\ S@%ﬂg‘%ﬁ{‘?&egd%g %%qrﬁte}d gJ%{dr@ a‘? %gne of

ﬁ:#]al g@ljgr&g) or a pharmaceutically- accept abl e salt
thereof,” for use as a pharmaceutical . 33. A
phar maceutl cal for mul ation incl ud| ng a conpound as

efi ned i.n an of a F13. or a
Cgﬁal?fﬁsﬁefél}? Cg gﬁ:’céﬂ&%{d s‘lqt ther2of, in adm xt ure
Wk a! er?gl’eg@ﬁﬁgtshﬁgm bondasic & phadet @rag) seleatet], frofinl G4APA”-,

or carrier,, 34. The use of a conpound as defined in

-&@Q/)szﬁENﬁR ‘Blar as-0At.gnavhiclsy g

ar mac ut| C cse 13 | hereof, for the
Aﬁﬁﬁ?f?%@? e}% Ibémﬁegl g@@ o Igré(ﬁ)}e treatnent of a
A@'rﬁ%@&ﬁts@kﬂﬂt@bnd n<D4<lix1iI\ICﬁ|]13 pf the activity of a

An0A” Gaispagicol AFBHOTTE BV B e, CUREr G T RO

ly is mcrosonal prostaglandin E
gg?lzhas ﬁgﬁ{eukotrl ene C4 and/ or

5-11i poxygenaseactivating protein. 36. A use as clained

G e e AN A e e

claimed in any one of C ains 34 to 36, wherein the
di sease is

B represents:

I an aryl group or a heteroaryl group, both of which are optionally
substituted by one or more substituents selected from &

I Cys alkyl or a heterocycloalkyl group, both of which are optionally
substituted by one or more substituents selected from G? and/or Z*; or

I1I) a G? group;

G* represents halo, cyano, -N3, -NO,, -ONO; or —A6-R14a;

wherein AS represents a single bond or a spacer group selected from -C(O)A-,
-S(O)AL-, -NR¥A’- or -0OA'-, in which:

A’ represents a single bond, -O-, NRPY)- or -C(0)-;

A® represents a single bond, -O- or N(RP)-;

A 10
A’ and A

_C(O)O-, —S(O)z— or _S(O)ZN(RISe)_;

smole bon AN R 15y
independently represent a single bond, -C{O)-, -C(ONR -,

72 represents =0, =S, =NOR™, =NS(0),NR"*)R'*’, =NCN or =C(H)NO»;

R5 PCT/GB2005/004981
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i nflammation. 38. A use as clained in any one of
Clains 34 to 37 wherein the disease is asthma, chronic

wohasderoatics ve pul nonary di sease, pul nonary fi br 86T&B2005/004981

i nfl ammat ory bowel disease, irritable bowel syndrone,

i nflammatory pain, fever, nigraine, headache, |ow back
pain, fibronyalgia, a nyof§§0|al di sorder, a vira
infection, a bacterial infection, a fungal i nfection,
dysnenorrhea a burn, a surgical or dental procedure

r& ki gnangys ﬁypqﬂr«r pstlaglangli’h fE“spHAr Rite R'E, &581 B,
Bartter syndr one, atherosclerosis, gout, arthritis,
Rb’étRe‘d R rsmdppmémﬂyeseéﬁctqfﬂrﬁqms rheunatoi d arthrit
isr matic fever, ankylosing spondylitis, Hodgkin's
Ddi se Oge§’yst emic | upus eryt hemat osus, vascul itis,
jipan cgngaagylt Fﬁ)upn ephy |htete§oargzlu leSdip, sboﬂo:mf sibdthi \aie |th10nally
iritrs, eritis, uveitis, dhggallng, dermatitis,
smmmtml byptm@mamrs Sub§t1WGR@ Se]&Ft%g‘togé mellitus, a

.neur pdegener at i , uﬁogﬂhngp%ggsa@@ tioBdll
g | eggi‘ %ﬁ‘(ﬁsorr tero Cﬁcg‘@\}l éllrael)rl]léul cer, cor onar y&ﬁ)eart Y
st%sﬁﬁ@eﬁeo @-’agrﬁ%lcz;?sms, any ot her disease with an

nf | ammat ory onpon Q§t eo or 54 S, @ast fg!i sk s
aﬂagm bﬁRgl %Bgze&@@Ra e od dl@e%sse edgg i d

t ment. o h | DRrefer Bhe 8-
@ ik R 5 leao S BRRE h%f"‘&%?\%é‘éﬁvﬁ?n F“?h.‘ssa"des.ei od

eRK g uiptiedallyabdediningt hod Schetpoiiows adfnl $e Padqwe
bg;cfs?mtélg%rggggﬁ;éég@g%f Slgsg]% ! I %y {%gg :uggfmog]; Sh&ABRY Qeqecqu
f%ma@nacdf;&t#cal | y-acceptable salt thereof, to a patient

rom or susceptible to, such a condition.
40. A rrethod as clainmed in Claim39, wherein the

nenber of the MAP fi (mal prost agl andi n
C‘E@@;ﬁ?@ﬁ%ﬁéﬁo §yanoet fﬁg]én\én\@ %fnél

ge I L apdy /é RethdebrasC(O)A-,
v‘é}l‘e%%rréd }%%?%Igc?ta Swé B&%dragfn heerrre e? of the MAPEG

S@nAY- N @V9AS on&])Alﬁf,osMélgdhandl n E synthase- 1. 42.
%2 ?e%?et;;!er?cgg Is%glepbongu%- —CIQ(IEMB 5 n%(O)

AP represents a single bond, -O- or —N(R”c)-;

A" and AP independently represent a single bond, -C(O)-, -C(O)N(R”d)-,
-C(0)0-, -8(0)z- or ~S(O)LNR)-;

73 represents =0, =S, =NOR'®, =NS(O),N(RHR®, =NCN or =C(H)NO»;

Ri62 RI® R R Rm, RYe, R4 RY® and R are indepeﬁdently Selected
from:

1) hydrogen;

i) Cig alkyl or a heterocycloalkylﬂ group, both of which groups are optionally
substituted by ome or more substituents selected from halo, Ciu alkyl,
NRPHR, -OR'® and =0; and

i) an aryl or heteroary! group, both of which are optionally substituted by one

c 8d,
or more substituents selected from halo, Cy.4 alkyl, -N(R18 )ngb and -OR'™;
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(A) a compound as defined in any one of Clains 1 to

31, or a pharnaceutical |l yacceptable salt thereof; and
wOB)ocatdsher therapeuti c agent that is useful PATAAB2005/004981

treatment of inflammtion, wherein each of conponents

(A) and (B) is fornmnul atedlip adm xture with a

phar maceuti cal | y- accept abl 8 adj uvant, diluent or -

' 16a43 B 1 d
SSRGS el e

of %Elufgléng.nta afb%ﬁ%oﬁhﬂ%elag Q)eg-lnlm@xﬁberdd rargy optienadfy Gingdimeg 1l
31, or a pharmaceutically-acce abl e salt bberbett ted
tcameﬂematmmp&gult iochgewtlc bRALS, PETURSEIR,IS PO SUbH e

treat ment_of N(RBR .OR!S

DB 08P PR CRUE ?ﬁt ‘k}‘i&?cep‘%“l{‘gﬁoggﬁa&@a%# alllcﬁdl ugrﬁ{ o) r

k@t er. 44. A conbination product as clained in daim

42 which conprises a kit of parts conprising

conponent s (a) a pharmaceutical formnulation including

asa fd et ipn:anytong 10f° &k ahi®pehdémlBdsleded
céu |Ca | y-acteptabl e salt thereof, in

ﬁ%mmtryg@l a/Mdtmaaughgwmaammbuy;sau@@emlbbwsamt%b}h pne

di l uent or carrier; and (b) a pharnmaceuti cal

of morahae BERDENC| udi ng another therapeutic agent that

is useful in the treatnment of inflammtion in

adm xture with a pharnmaceutical |l y-accept abl e adj uvant,

ofl b H@ftacalrticaldy- actceptablmhahhharcxrfponent s (a) and (b) are

each provided in a formthat is suitable for

admnistration in conjunction with the other. 45. A

Pr 009@ Ouﬁvdqeaspagﬁﬁ&ﬁtmoma% a, GEFRomNg @l‘dﬁfﬂsnEdCﬂm

|nCI conprises: (i) reaction of a

Iﬁt@f’mﬁ]uln d]l@f gbop,nil @& Ci aligleonionally sukstitufesl byrane P€4m°¥95

T and Y are as defined in Claiml, with a conpound of

FoBrula 111,

3. A compound as claimed in Claim 2, wherein A represents G' or Cy4 alkyl

optionally substituted by one or more G groups.

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

1 pl2a
represents cyano, fluoro, chloro or ~AT-R™

5. A compound as claimed in Claim 4, wherein G' represents fluoro, chloro
or -A-R™,
6. A compound as claimed in any one of the preceding claims, wherein Al

represents -S(O)a-, ~C(0)A%, N(RPHA™- or -OA-.

. . . . 1 2
7. A compound as claimed in Claim 6, wherein A" represents -C(O)A"-,

NRPHA or -0A™-.
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RIL1 11l wherein L1 represents a suitable |eaving
group and R1 is as defined in Caim1l; (ii) reaction

wohow/ocmspound of fornmula |V, wherein RL, R2, RBCTRB200R/004981

, T'and Y are as defined in Claim1 and L1 is as
defi ned above, with a conﬁggnd of formula VvV, X1-Q L2 V
wherein If represents a suitable |eaving group and Q

d X1 defined. i i me 1 ¢ )
5 or i oD GIATREA 1 Bt oBe At e et 5 PRSIk
reg?gzﬁng(R@@_@rmH) CN or -C(ONH S(O 2Rl 1, reaction

el ther a conpound corresponding to a conpound of
formula | but in which X1 represents H, or a conpound

of forrmula 1V in_whic 2 ivated, with
9a coftfEURYUBt 2% (Ecl?‘mrﬁiﬁda]H IdAQﬁ)Ré_]‘ﬁ%&#/% v{/ﬁp er?%?fhs %
represents -CC=NR9 N(R10d)R9d, -CN or -S(O 2R11,

foll owed by quenching with a suitable proton squrce: ,4
10iii B mrlpcwgr@é@ﬂrﬁe@egfm £8Y Fif é#ffhfi R eh © ”P%p‘?}éeggl%té
C2- het er o; l.ene ptional ly substituted by one or
r%?ssm§&t§'§ﬁiit%’éﬁt%2 (szé(?)g'ct ed from Gl), in which the

het er oat om cont ai ni ng group i nterrupting the al kyl ene

chain is -N(R20)-, 0 represents.Clx _al kyl . _

1bpt i SneamBPUSH, 5%%1%%?5%6 Cﬁ?gbﬁ@ “&Fr%}\e r?P&F%mgsr §$3% and
Xl is as defined in Cdaiml, or Qrepresents Cl-

al kyl ene (optionally substituted by one or_nore .5
13UbstA toepsumdselckadmed if o oGt Jofahripoesediag glaims, wherein A
ni trogencont ai ni ng heterocycl o al kyl group substituted
r@yewgwaﬁm%%hﬁﬁoup is attached to Q through a nitrogen
atomin that group, reaction of a conpound of fornula
VI, wherein XI a represents either (a) in the case of
180r mat compaindaascdapwdnid @ty ¢usr iithg Brefedingnriapnsg wherein T

represents optional | ubstifu C2- 8 het eroal kyl ene
rq:mgsen’cs a single Eond, 8‘1_3 af(cyfene or pﬁengf?egle. y ,

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

represents -C(O)OR™.

15. A compound as claimed in any one of the preceding claims, wherein Q
represents a single bond, linear Ci4 alkylene, branched C,4 alkylene or cyclic Cs;
alkylene, all of which alkylene groups are optionally substituted with one or more
G groups, or Cp3 heterocycloalkylene, wherein the heteroatom group that

interrupts the Co3 alkylene chain is N(R*)-, in which R* represents Ci.3 alkyl.

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

represents a single bond or -O-.

17. A compound as claimed in any one of the preceding claims, wherein R,
X! (when X! represents an aryl or heteroaryl group) and/or E represent optionally
substituted carbazolyl, phenyl, naphthyl, pyrrolyl, furanyl, thienyl, pyrazolyl,
imidazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl, indazolyl, indolyl, indolinyl,
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whi ch the heteroatom containing group interrupting the

al kyl ene chain is -N(R20)-, a G -7 al kyl group
weubsto7tags ed by a - CHO group and optional | y suberiGB2owstho4981

with one or nore substitutents selected fromGl; or

(b) in the case of formatign of a conpound of fornmula

I in which Q represents c1®%s al kylene and X is a

_nitrogen-cont aini het er qcycl oal g ) ef { peds_
iseibgvN o TR lEkylgho 66%33‘é§¥‘1q%1‘6)t°§%§'1by{Sgu%&gnn)g’upl’r%qi

' Z1 1S - RPN A dnYo st iikateaeb fosangh ehormanyl,
teﬁ@%@%ﬁ%ﬁuﬁl@}éﬁ@@%ﬁ?ed f?om‘ §GIi,l .and erlr R2,. % fel
benzBhiernTl apgtiddzmyk agrivedinyledyravimlajipgarolihg dpnzumidazolyl,

reductive am nation,conditi ' p q
B SHRORD T SRR TP GRErERa S, Bydlor
be‘n%%i@ga gl,eg%@g.ent s C-7 alkyl, optionally substituted
wth oné or

nore substitutents selected from Gl,
provi ded that the total nunber of carbon atons in Xl a

nd R24 in conbination~is b 2 andyB,
1§-epr ASEHPROURS G pd T i%%eagma%%%lrg 1?b;]|>x Rza%@[gﬂd nesent

o@%a%lﬁ eqibkiit(ed e PhaiydMnbshtitdli glyrrdlydy fiareylatthiaeHe dyrazolyl,
oge

er represent a nitrogen-contai ni ng,het.er ocygl
iraidhanlg], grenglylsigpsazobibt @éazef]yiaﬁmdéigslfﬂ%?ﬁgﬂs 5‘88{3’?1 %lé‘r’uﬁ“-‘/l’
.sel ected from X2 andson Enditl L NefoRBboliagal 1.2,3,4-
lsgﬁﬁgf]ﬁ“ﬁut QWOrsﬂn é%’l zléf’é%n%trrgﬁr%d@u as gefi ned i n@% aim1;
tedaW)drbBb g EOREUNglEnalfzifydy berlzafubarivh inbbepio ranepresemnesyl.
optional I'y substituted (%2 al ken Ilen.edor “benzimidazolyl
birevtroalk @iyl PTRHTER: PEERY of ol eRFERRAo
bet ween, t he Ny aLRABdibkflylafradond bbndothisidteyl, and/or
qPW%m‘ﬁ@y}’i%gSO%ﬁ? a’c}’lgo%ﬁ%% a c%’rrers?pogdi ng conpound of
bllomidxany]Verblipsvhi ch L1 represents halo with a compound
of formula VIIIA E20=C(H)-Q*X1 VIIIA or, reaction of

a compound of forrmula VI in which XI a represents -CHO

ith el laifO1TH @1l 18, wherein R' represents
196 Oﬁﬁ%%?@ﬂg_a%%@%\%@?? :Qféalfrpf a wherein R rep

optionally substituted carbazolyl, benzodioxolyl, phenyl, pyridyl or imidazolyl.

20. A compound as claimed in any one of Claims 17 to 19, wherein E
represents optionally substituted naphthyl, quinolinyl, phenyl, pyridyl or

imidazolyl.

21. A compound as claimed in Claim 19 or Claim 20, wherein R' and E

independently represent optionally substituted phenyl, pyridyl or imidazolyl

22. A compound as claimed in any one of Claims 17 to 21, wherein the
optional substituents are selected from -C(0)ORY, -C(O)NR™R?, -S(0)R™,
halo, cyano, -NO,, Cy alkyl (which alkyl group may be linear or branched,
cyclic, part-cyclic, unsaturated and/or optionally substituted with one or more halo
group), heterocycloalkyl (which heterocycloalkyl group is optionally substituted

by one or more substituents selected from Cj.; alkyl and =0), -OR* and



or the like, or a conmpound of formula VIIIC,

(Ph)3P=CH-CZ-X 1 VIIIC or the |ike, wherein, in each
woasws/07QE6 r epresents a single bond, G -6 al kyl ea®/GB2005/004981

Cl-6 hetero al kylene optionally interrupted by a

hetero atom which alleylene or hetero al kyl ene groups

are optionally substitut ed®i th one of nore

substifuents sel ected from nd/ or XL iiekwaing,
ROERE, e Rt B CPAPmET A PRy 308 s

Or il onbiBnathi EBstRufc bk 2eBE Soaptidlepaupy).
aﬁs‘fgltfgtg!lﬁbstogd, als tur%t ed Cg al kyl ene, saturated

cycl oal kyl ene, saturated C2- hetero al kyl ene,

saturat ed het eracycl.o kvl 2 I :
23yl HARBRPIGARS a&dgnﬁ%lfuéf% g’i;&kg%fx ger]e:&%tgﬁéﬂ &BStituents are

gk &l 99%%21‘?@'393116’,' A, 08406t (Whichfallyl geoupesppbdilmgar or
compoun

of formula | in which Q represents optionall
brsntistl, tyiecheERe Sdiekery e )R SO RERY Pea e one b
het er oal kenyl ene 3 : i ionall
ARG GHE DYRT A Ry D QAR BBy fioup b optonall
HRHBRACYE baabk iyt entariCratsappredriat €); 4ligljanfiorO), -OR”
conpounds, of fornula | ip, which D represen

f )
a*rubmgt(RZ; )1329 wl;erf@( R'791%RR8) jl}d:@ld&n%y&g%\rﬁﬁgi i} Br sz%)g a&c’yl
0 GRS B g e b

attached to one or nore of the carbon atons of the
benzenoid ring of the indole, R -R represents R
2hi cReverpand tREAReadn GIROP: 2615 PIGEHNS G pgherein X
benzenai d -ri. eatyn)DRES ERO) ORI BE a tdthgolydebup,
TGRS ”ﬁi‘}bs@ge%ﬁa@?’ BT 7aﬁdp@)gre gs defined in
aGhahyTot a pid geowosupstitntbddfy Xor mul a X5 E-D a- L4 X
wherern Da represents a single bond, -C(O-, -C(R7)(R
15 8)-, C2- alkylene or -S(O 2-, L4 represents L1 (when
3 1s When ik 3nt $nd-37 thebpredRlianelaiR®, arlerds one
2 efi r‘f‘éég%)%oq%fi;a%rﬁql and Lriyand L2 %e as defined above;

of R iahd RO kepessanio DS amst the othenteprasentd Hahi ch D represent s
-S-, -O or C2-4 al kynyl ene

W

26. A.compound as claimed in Claim 25, wherein R represents -D-E.

27. A compound as claimed in any one of the preceding claims, wherein R?

and/or R’ represent H.

28. A compound as claimed in any one of the preceding claims, wherein X?

25  represents -C(O)OR™.

29. A compound as claimed in any one of the preceding claims, wherein R” to

R represent H or C14 alkyl.

30 30. A compound as claimed in any one of the preceding claims, whetein R

R!? and R'* independently represent H or Cy.5 alkyl.



in which the triple bond is adjacent to E, reaction of
a conpound of fornula I X as defined above in which L3
woemeaseass L2 as defined above with a conpound#CoiGB2005/004981

formula XI, E-D b-H XI wherein Db represents -S-, -O

or C2-4 al kynyl ene in vvh| ch the triple bond is

adj acen;I tofEfand E |s Sgs defined in daim1l; (vi) for
. compounds, o 0 i ch D 3a
31 “Borount SdRTgh BT OB BbIF AT Sanpaed ot
R glor pusk g ibe 0 pabfiiedepbhd P esRedest HS:‘rr Cibiakyl.f or

cofpounds of fornufa | in which Drepresents -O or

-S-, reaction of a conpound of forrrul a Xl'l,wherein the

--Hroplsa hed e fhc

‘Ecr?gl h@sbgﬁgﬁﬁg ra}l}zg&%f he in olqe thpg1sasben
5 pharmé@e%@ﬁ céethﬂe Qi tHBreodr Qe aXh, phRinackutmd Y are as

efined in daiml, and R2-RD i s as defined above with

3comcajougd of formul a XIII E-L2 XIIl wherein L is as
nned a

~A h
3 L e D R B e e wher

of c1a}{n§ ?I% ﬂs Qhk %?%ﬁﬁ%ﬁy ae&@@)bwa ther¢ Djif @RnigHYre with

5 (N RlOl R9i )2, -B(OR9
apharmcex&c@}mqem@hlmdwvmmél é@%c |,)R9y? ROz (R10hy)
10 R1O and R1Oz are other than H, reaction of a corrpouna
of forrmula XIV5 wherein L represents a suitable group,

34, amfe Qse la dainpoﬁﬁd RS, deﬂéeélﬁd aRp oae @fdslages | fed §.rpr a

Caiml, with a conp
pharmaceut1cally -acceptable salt thereo for the mar?l%la(%ure dfa medlceyrgeﬁg\for

the treatment of a disease in which inhibition of the activity of a member of the
MAPEG family is desired and/or required.

15
35. A use as claimed in Claim 34, wherein the member of the MAPEG family

is microsomal prostaglandin E synthase-1, leukotriene C4 and/or 5-lipoxygenase-

activating protein.

20 36. A use asclaimed in Claim 35, wherein the member of the MAPEG family is

microsomal prostaglandin E synthase-1.

37. A use as claimed in any one of Claims 34 to 36, wherein the disease is
inflammation.

25 ‘
38.  Awuseas claimed in any one of Claims 34 to 37 wherein the disease is

asthma, chronic obstructive pulmonary disease, pulmonary fibrosis, inflammatory
bowel disease, irritable bowel syndrome, inflammatory pain, fever, migraine,
headache, low back pain, fibromyalgia, a myofascial disorder, a viral infection, a
30  bacterial infection, a fungal infection, dysmenorrhea, a burn, a surgical or dental
procedure, a malignancy, hyperprostaglandin E syndrome, classic Bartter

syndrome, atherosclerosis, gout, arthritis, osteoarthritis, juvenile arthritis,
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wherein Ya represents Y, provided that when Y
represents ~C(O OR 9a, -S(O 3R%e, -P(O (OR 9f) 2,

WORM@BReg) N RLOh) Roh, -P(O) (N(R 10i Y R9i ) 2, - BCORBZN®/004981

or -S(O 2N(R 10z) R9z, R9a, R9e to R9i, Ry, RIz,
R1Ch, R10i and R1Oz are otggr than H, L6 represents a
sui tabl e | eavi ng group and is as defined in Cdaim1l;

(xi) for compounds of formul a | i e
e BTN 1 P LS, s ek
4 sephs HrytheRelos@) @hscalig verdatafs, f i, XbWtsits,
Sgﬁﬁﬁeq{gbpvey@n whi ch L5§Cre1p$g.ggnt sa,eist g?]:m ?S) al:l]tsass
c;azhjlkladtwlt(rjset mitis, owcletitls) uweHisharpded mklftah%agﬁlaﬂa‘f%? x Fe&tme,

ol | owed by .acidification: (xii -
RO SO PRI L ey sueb et SRIRREDAS alirpmune
dlseR-eseMSoic GO IRIMinitigas ilen @homry bearedpmndisagpoidosis,
conpound of fornula XIVin which L is a suitab

ahp aifion giingaPGuﬁitbviaﬂHn@@n{D@?O% CPERGRTHL PHEPOTSIS, ot

source 0 q : f

PRg AR M RS o 1 Roa i aq defined in

EL?|g11, ang anfagprop{iate catal yst system (xiii)
onpounds o or i i.ch. T..1 .

381 nglomEed of e ae Sendiscan ey L R RSy PRgEOEheLe
Safgast on \ahpRccomnaung diter mile: Mafires, dafitinedethod
Wi t'h” boronic acid or a protected derivative
ct(ah@ﬁ@@]fadnfiﬂbﬂmmmmﬂ(efapemés séegtvedupriot of gjcempound as

xiv) for c f o f I [ '
dTnihin B Gnl v epecantl ¢ SRy Lo BERRER T
tBereSRY Qieﬁtfsuﬁﬁf@ggg rﬁ%nﬁv%ys@& pid faesicakevadiibhh: (A)

or such conmpoun i ch e represents H5 either
either SO3 or with SO2 foll owed by treatnment wth

I V-chl orgsucci ni rni i s:
40. A method E(l:SI gla{rrﬂalddﬁ %{jmt?) ,er\]Nhré e% ?klley bthber of the MAPEG
family is microsomal prostaglandin E synthase-1, leukotriene Cs4 and/or 5-

lipoxygenase-activating protemn.

41. A method as claimed in Claim 40, wherein the member of the MAPEG

family is microsomal prostaglandin E synthase-1.

42. A combination product comprising:

(A) a compound as defined in any one of Claims 1 to 31, or a pharmaceutically-
accéptable salt thereof; 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.

43. A combination product as claimed in Claim 42 which comprises a
pharmaceutical formulation including a compound as defined in any one of

Claims 1 to 31, or a pharmaceutically-acceptable salt thereof, another therapeutic



(B) for such compounds in which ROe is other than H
chloro sulfonic acid followed by reaction with a
woanpmarade of fornmul a XX as defined bel ow i n whPCivGR2aw®/004981
represents R9e; (xv) for conpounds of formula | in
which T represents a sing bond and Y represents in
whi ch R9j represents hydrolgé reactl on of a

cor r espondi cO 1ly-

A5 LESRONILE COUPOUT BT o A ekt B Sl ceuican

§$§ﬁﬁgﬁﬁgahgaﬁﬁﬂﬁgr@ﬁﬁgched to the i ndole ring system
which Z1 represents =0 and Y represents

C(O)OR 9a, in which ROa represents Cl-6 alkyl with
h dro am. ne. or [

YT O SR Al P AL 00 ke sl of
%@&Jn?p R%bdcga{%né/mgepr esentsi n whi ch ROk and Ror
representthy ro reaction _of a correspo ?

(¥onpe pharnfcettng rmulatlpa T ERS ¥ CP@B?‘E@%(‘% léle%i“ any one
al ky!ggg@tagrrx Oxp Y Stolr A%tﬁ%ﬁ%cteﬁugl - a'cchS\MHl@ hsaflthereof, in

repr represents’ -
r epr eg@ptsreavigi A hﬁnﬁ@ﬂdm&ﬂ}d-a&ib@mbkeeqdme@eh tdglupnt oFrRATTEr;
represents -C(0)OR 9a, in which R9a represents nethyl,
or e@h@ , respectively, with hydroxylam ne or an acid
10 @ddl L QJ.FE 152!? %ﬁmla‘tﬁﬁ(ﬁich}du{é) hndRRRsagstRf adedt Mt ds
represents a single bond and Y repr esent S
in W'ﬁ'séﬂil Ram ﬁhed tFe@pnane proés wnﬂaﬂmyl@tm@g en, 3dezEtiron Ve a2

SRR e
: Cﬁc?rﬁf;&’?e%%t %% B (bha@ CGRARRYGEe@in habltBatX¥ suitable for

represents & single bond, Ya represents
aﬁ@&ﬁﬁﬁﬁkmehyomumxmhwmmiﬁgnﬂand ROp represent hydrogen
or a protected derivative of either conpound; (xviii)

n

15 for conpounds of formula I in which T represents a .
A3 ngle pR)%QQ fgf"%e%reparation of a compound as defined in Claim 1, which
comprises:

(i) reaction of a compound of formula II,

RZ QX!
R3
N Ty I
N
R N
RS

20  wherein Q, X! R R, R* R°, T and Y are as defined in Claim 1, with a
compound of formula III,
R'L! ITT
wherein L' represents a suitable leaving group and R! is as defined in Claim 1;

(ii) reaction of a compound of formula IV,

R2 [ 1
Rs3
Ny \Y
R N
R R

25



represents in which ROn represents hydrogen, reaction

of a conpound of fornmula XVvl,81 178 wherein Q X1, Ri,
we2006R37364 and R5 are as defined in Caim1l wPCiVGB2005/004981

et hoxycarbonyl isocyanate in the presence of a

sui tabl e solvent, followed by refluxiag in the

presence of Triton B and al?al coholic solvent; (xix)

for conpounds pf f | i ich T. .
vierrit & %élq aﬁg_R(a %éﬁny ggﬁtéﬁpﬁéﬁﬁp&lm%g%ﬁegptgzaesn efmed
a#;g&ier g&gﬁrgicgﬁlﬁ%%?gﬁfq%&up&@prrespondi ng conpound of

orrtrul a represents a single bond and Y
represents - C(0O) OR 98;Qiln whi ch R9a repiMesents H with

trimethylsilyl chloride (or the |]i 1l :

WhR 1o Febies4at s S e PRl St 2t HERas P

5 ¢12m ;orrpounds of formula | in which T represents a
single bond and Y represents-in which ROt represents
(liydr ofgen, compmtidon of afoswiourdd b f Bl a f(VI | represents

wherein Q. , R5., i i
SRR BT R A0 5 s Bk, et
SUithat! & sRlutaHorre@indRkitn @mpohed okt but in which X’
I nternedi ate, and fi nal heating the resultan

_ _ _ y t. :
r?pItEmIEEHL at e dompobed of deyande [ ¥in highy Bl agiouP (i eFhvated,
Qr conpounds. .of f0 lal in which T represents a

10 ‘@ﬁ%hiq?%mng% OZﬁgnwl%g&Jesents in which ROuU represents
hydrogen, reactp®mN=g=@ correspondiViy conpound of
formula | in which T rg

\glf{DTi\elstﬁzﬁt @gr@@ q@@ﬂ\lgn §5 (%gg%\%pg lek lggdb%’élﬁl\farfollowed by
qug{lﬁllél?& ﬁ%}?)?ggil#"gbﬁéeb%%(%(%ﬁ ?; o\rNI f:gm%oﬁngszof formul a |
(i) Wi ebmpoti€ier 65 &ntmilea I sShnghehbQnaipasehty Gaaphetsenaiiylene
15  (optionally substituted by one or more substituents selected from G'), in which the
heteroatom-containing ~ group  interrupting  the  alkylene chain  1s
NR>)-, R* represents Ciy4 alkyl, optionally substituted by one or more halo
groups and ! is as defined in Claim 1, or Q represents Ci.g alkylene (optionally
substituted by one or more substituents selected from G") and X} is a nitrogen-

20 containing heterocycloalkyl group substituted by X2, which group is attached to Q

through a nitrogen atom in that group, reaction of a compound of formula VI,

R2 Xla
R3
D1y Vi
R4 N
rs R

wherein X'* represents either (a) in the case of formation of a compound of
formula I in‘whjch Q represents optionally substituted Ca-g heteroalkylene, in
75  which the heteroatom-containing group interrupting the alkylene chain is
NR*®)-, a Cyi7 alkyl group substituted by a -CHO group and optionally
substituted with one or more substitutents selected from G'; or (b) in the case of
formation of a compound of formula I in which Q represents C1.g alkylene and X!

is a nitrogen-containing heterocycloalkyl group as defined above, a Cs alkyl
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in which ROv and R10 - independently represent
hydr ogen, reaction of a conpound of formula XVI as

wdebisreweabove with 3, 4-di met hoxycycl obut ene- | peTMIB2MS/004981

followed by acid; (xxiii) for conmpounds of fornula I
in which T represents a single bond and Y represents
in which ROx represents hydrogen, reaction of a

d of f la XV, XMELI_ i . 7
cro o h RSl i YRR e

D498 L 180 kM) sigeC aROGHOSAIRE , RATRURA R°.iThanthi clre Ts
represents optionally substituted C2-8 al kenyl ene or

i€l heCéival kypbenedpitvaramaition SeRdHORY 1 R PIFSEISF o @
is betvve];e)ﬁ ttle\égrbon atons that are a and b to the
cpmaeyy ¢4 IR Yéact i on of a compound of formula X X5

wherein Q X1, &%3(}82)1\1}523, R4 and R5VHre as defined in
Caiml with

conpound of formul a XA, . (Ph) 3P= T-Y
WHickhn itheh 6 R é?lggﬁf@ise Cr ?§<Yﬂ=e?ﬂ1’€§éb‘9f §u‘3fg’§‘?%§|vé‘ 8ha ©
or optiognall ubstdtuted (<. £ carb
e SUFSH e MRS L0 S ke g8t oo ofcton
Ahs FOUPAHARS @fcofdinmiba i bitwentd et 1, andt esepresents R™ as

optionally subsi.ituted, saturated C2- alkylene

Bbe e oy(B) BRIy Fanind Da iy ageaaice tgwiith T are aitached
heteroal kyl ene.. L h PRbkvh eaBstitiied by at
kPR L A g SR O R e i o
1bat esec yehoialkenylerd, fived Xt iaoh afe arcworespbhe ngtional

conpound of formula | in i.cg T represents optionally
sgbﬁgtlﬁeﬂflats@léd@ﬁ'o@lCf(leﬁ@fi%@?, g gt agi’kenyl ene, C2-8

(E]Ve)tfgrr gor%%%%ﬁé’ LEeRemuhiat Sreniel ¢} Rptkany behallG3uBstituted Cog
alkenylene or Cy.s heteroalkenylene (in which a point of unsaturation is between
the carbon atoms that are a and B to the indole ring), reaction of a corresponding
compound of formula IV in which L! represents halo with a compound of formula
VIIIA,

H,C=C(H)-Q*-X' VIIIA
or, reaction of a compound of formula VI in which X'* represents -CHO with

either a compound of formula VIIIB,

(Et0),P(0)CH,-Q*-X VIIIB
or the like, or a compound of formula VIIIC,
(Ph);P=CH-Q*-X VIIC

or the like, wherein, in each case, Q” represents a single bond, Ci.¢ alkylene or Ci6
heteroalkylene optionally interrupted by a heteroatom, which .alkylene or
heteroalkylene groups are optionally substituted with one of more substituents
selected from G' and/or Z' and X!, G' and 7! are as defined in Claim 1;

(v) for compounds of formula I in which Q represents -optionally substituted,
saturated Caps alkylene, saturated cycloalkylene, saturated C,g heteroalkylene,
saturated  heterocycloalkylene, C,s  alkenylene, cycloalkenylene, Cas
heteroalkenylene or heterocycloalkenylene, reduction of a corresponding

compound of formula I in which Q represents optionally substituted Co.
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al kynyl ene, cycl oal kynyl ene, C2-8 hetero al kynyl ene or
het erocycl oal kynyl ene (as appropriate); (xxvi) for

woanpmarads of fornmula | in which Y represents PCT/GB2005/004981

-(OQOR9a, -S(O3R9, -P(O(ORSf)2, or -B(OR9y)2, in
whi ch RO\ R9e, RO9f and ROy represent H, hydrolysis of
a correspondi ng corrpound of formula | in which ROa,

RO Rof RO d

cenyior. EonsOERIS o CFoPT e oo SRRk Cov

aﬂxx&ge('xg%}%wag\gﬂ lenes(@)g ﬁe@@aﬂxyﬁywﬁﬂ cthhd&focpaicalR@eylene (as
C

represent orrespondlng conpound of formula | in
appiophiaté)r epresents either -P(O (OR9g) N(R 10h) Roh,

-P(O(NR 1 2

A A i T

!‘fg%%;l% &9@%? %ﬁc%%ﬁé 8r =209 GRa&ivn of SCEIPRAE, of formula IX,
’r“)2 -P(O ( g)NRth)R9h or -B(OR9y)2 and

R9a, R9e, FIgpﬂﬁ;and R9y 5" not represent H (A
estericati on of espgndi ng conmpound of fornula I
g\ancf y represenX H, or (B)

i n which RO\ R9e,
trans-esterificati|o a Zorrespondi ng conpound of

formula I in whigh R 5R9f R9g and ROy do not
represent H (and do not regresent the same val ue of
the correspondi ng R9a, R9e, ROf, R9g and R9y group in

JhlGeHArRe fg‘?&n%lef&eréls @efméd}aﬂaee Qﬂﬁ&agﬁﬁi)a is a’cmchhdsto one or
presence a compound of formula R9zaCOH
mbiecht 8 zartvepresent theRonzemge IR, ’fhm@doé? )% represents

Eobon L R TPOP SO LG o PaLr SORRtL dlcdiPpresen
Al GRe 28 OUR' SUDRE, 'R3URédR‘WTteﬁndm arel a3 daffihed inGTlaim 1, with
represents -A - Rl2a,” Al represents -C(O A2-, A2
7 epnpsedted fangilayl e bond and Rl2a represents H, and Y
represents EDATA %
wherein D* represents a single bond, -C(O)-, -C(R7)(R8)-, C,4 alkylene or
-S(O)o-, L* represents L' (when 1.3 is L?) or L* (when L3isLY, E, R and R® are as
defined in Claim 1 and L' and sz are as defined above;
(vii) for compounds of formula I in which D represents -S-, -O- or Ca4 alkynylene
in which the triple bond is adjacent to E, reaction of a compound of formula IX as
defined above in which L* represents 1.? as defined above with a compound of
formula X1,

| E-D"H X1
wherein D? represents -S-, -O- or Cp4 alkynylene in which the triple bond is
adjacent to E and E is as defined in Claim 1;
(viif) for compounds of formula I in which D represents -S(0)- or -S(O),-,
oxidation of a corresponding compound of formula I in which D represents - -S-;

(ix) for compounds of formula I in which D represents -O- or -S-, reaction of a

compound of formula XTI,
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-C(0)OR 9a, hi which R9a is other than H, reaction of
a correspondi ng conpound of formula | in which the C1

wabkbwyrese group that T represents i s unsubsti PATA&B2005/004981

with a Cl-6 alkyl formate in the presence of a

sui tabl e base; (xxix) for conmpounds of formula I in
which Q and X1 are as defiléd in daim1, provided
that when X1 or X2 (as ap riate) represents -C(O OR
9a, -C(O N(R 1 Qb, (é%(?H)C( =NR 9¢) N(R10d) R9d 5
-S(O 3R9 , ' -P(O)((P 9g) N( R10h) ROh,
-P(O (N(R 1OI)R9I) 4", RO9a to R, Ry,

Rl ob, R10d, R10h & are other than H, reaction
of a conpound ¢ipf I\{(XI, wherein T, Y, Rl R2, R3,
R4 and R5 are as defined ipmCaim1 and L is as

defi ned above, wth a conmpound of fornmula XXII, L6-Q X
Wikrein ¢ LDWHerrehm idktmchepresentis mxts of theviadeah atms of the

when X1 or X2 (as.appro |ate present O a,
bt s el
P{‘ggﬁ%ﬁ Foi §%(d)0§99£{n8 {OR0y) 2 Roa to Roi, ROy, with 2
BPornRIOBrmRAHTland RIG are other than H or a

protected derivative thereof, s as defined in O aim
1 and L is as é% i ned above; ) for conpounds . of

‘I,l%’rgﬁﬂha %ag'({g ggbvg represents a single bond, X 1

represents -C(0)OR 9a and R9a represents H, reaction
(@f far ecﬁmmlmdsj obforborariilia whith ThanghiYc hreLas defingd gt Glaim 1,

Fglﬁ{’lgg‘ftl &éaléi %?F‘IERXE%? %y Sgéb‘i() ?agz até\(g)R ri?lz IX)C(IXI(?WP or 2
g@g@wgﬁ 1@*’*‘ f{@r p @(N(Rlﬁ')}’ﬁgi d}B(QRP%;p eSBOBNR $HRY| ®*,

Prez?e”t 15X or -C(ON(R
RO Ré‘bRg’rEé;:R Ok ofanéPcoraree@b@ﬁaama EERPSLPR epmpound of

f&[rrrué% in which L3 is a suitable | eaving group
¢or a reagent that

R2 Q-X!
RS
N s XV
R4 N
\
RS R!

wherein L’ represents a suitable group, and Q, X!, R, RY, R’ R* and R’ are as
defined in Claim 1, with a compound of formula XV,

| LS-T-Y* XV
wherein Y* represents Y, provided that when Y represents --C(O)OR?, -S(0);R%,
P(O)OR®),, -P(O)(OR*ENR'™MR™, PO)NR!R?,, -B(OR™), or
-S(0),NER¥HRT, R, R to R”, R, R”, R'®, R'” and R'* are other than I, LS
represents a suitable leaving group and T is as defined in Claim 1; ‘
(xi) for compounds of formula I in which T represents a single bond, Y represents
-C(O)OR™ and R* represents H, reaction of a compound of formula XIV as
defined above in which L’ represents either:

(1) an alkali metal; or

(1) -Mg-halide,
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is a suitable source of CO, in the presence of a
conpound of formula XVA a s defined above or a

woanpmarade of formula XXI11 as defined bel ow, ardTAEB2005/004981

appropriate catal yst system (xxxii) for conpounds of
formula | in which Qrepresents a single bond, X 1
represents -B(OR 9y)2 and ﬁéy represents H, reaction

of a conmpound of fo |..as defined above with
Wil eanben diexigde.df Plloawiﬁil?%%cdil EPt9&r i vati ve thereof and an

()%12)0 E‘oqpedr%o%a&a&"lfé(r?ﬁub?)Isﬁlexmlucﬁ ot keegdnya Gldgle bond and Y
C

essar otection; (xxxiii) for conpounds gif )
régesanka-A(0)OR fhicakti ppresenoading SPAGPEGhNPTaME XY n

represents . - 3R9

I L A -
gfflﬁké kégeﬁes@losa &%aﬁ@iﬂfﬁ’@ﬁﬁtﬁ}ﬁ(&ltMr S8 (or a

Suita ource of such as a SQ3*pyridi ne or

SoB*Et 3N conpl ex)Rof)HMth soe fokVéwed by treat ment

vﬁﬁﬁswni%fa el or goucel il fe.A0d s udialksdsientB) for

fo?séﬁrﬁﬁbﬁlh&‘s @@Hﬂmﬁ@ﬂd Duedvitiyh reaepiesamtsniat hngle bond, Y
rz'pound of formul a, XX as defi ned abo¥e i n_whi

ppraseBOR e R IeFBR BorpETaS) GeTERR & oRAe
X2 e
3\?_@% de}lﬁgg bov,g(v%?t @Bg{c)oag{d'oo?tae%?{ea@ﬁ %éxg{?attlﬁfﬁ 'tl%}r%fﬁf&llqlggm d

B%%‘fne%%s FOcti@pr esent H, hydrolysis of a
9 or %%33@03&""3%?%@% Ry PU hoePraBrbecTtelr bong e ¥
SBrobt race). repteoints - B oTBG BSn B
whihch R9a and ROf represent H a cor respondi ng
Conpo(uﬁgdfo(r)fsucfhocronr}fgo%nds in W%]clhcllg% represents H, either either SOs or
with SO, followed by treatment with N-chlorosuccinimide and then
hydrolysis;
" (B) for such compounds in which R’ is other than H, chlorosulfonic acid
followed by reaction with a compound of formula XX as defined below in
which R** represents R

(xv) for compounds of formula I n which T represents a single bond and Y

— L

in which R¥ represents hydrogen, reaction of a corresponding compound of

represents

oRr?

formula I in which T represents a C; alkylene group substituted at the carbon atom
that is attached to the indole ring system by 7! in which z! represents =O and Y
represents -C(O)OR%, in which R represents Ci. alkyl with hydroxylamine or
an acid addition salt thereof;

(xvi) for compounds of formula I in which T represents a smole bond and Y

represents
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| or X2 ( as appropriate) represents - C(O N(H) S(O 2
RL 1, - P(O(OR9 N(RLoh)ROh or -P(O (N(RLOI)ROI)2 (as

wappiegpricat e) ; (xxxv) for conpounds of formnmul aPCTiGB2005/004981

which X or X (as appropriate) represents -C(O OR9 ,

-S(O3R9 , -P(O (ORof) 2, -P(70)((P 9g) N( RLOh) ROh or

-B(OR9y) 2 and R9a, R9e, RO¥’, R9g and ROy do not

represent H. (A) esterification of a correspondi ng

conmpound of formul [ ROf, R9g and
rJﬁ) traPs-ester)

ROy represent \{E %I%Li on of a
correspondi ng conp of formula I ich R9a, R9e,
not represent (and do not

ROf, R9g and R9§9
represent the s val ue of the correspondi ng ROa,

559 Wekgchsg%’ a[ngglg’rr 2%3‘:}?5@?% hﬁggé’éﬁf kD clibe of QrBRUEdnangf nipsuad

Y presence of the appropriate
&l oaheh 10k Wiaemal fepéerts adef birgttnatmyen sybssisaad) withrG', m

conpounds of formyba I in whic £epeesent s Lo

\ahiklyﬁgmﬁar@ﬁeéﬁﬁ pAé%ét ~ a?PéﬁsewSt'E(@é gk r‘\?@{FS@HtSéL%Dle bond

a&gp}?ﬁs?e tScent HR%%@,%%%X%Q&&@S@ WORC(B) ABich B2 represents
p S a si'hgl'e bon

ese and Rl2a represents H, and X1
hEeRyeseahy, refifdd) iRy daith hydrakylemirRoy angicisk addrionrsal thereof;

reaction of a, corresponding.c ound of faor i
b one i o) FERB P AR Bhs LRI Sha'dha ¥
rlénrseglgﬁstltuted, with a G - a! kyl formate in the

pPesence of a suitable base; or (xxxvii) for conpounds
of formula | ingphi cho¥i™or X2 (as appyopriate)
represents -C(O N(RL@Ob) ROb, -C(O N(H)&(= c)N(R

10d) Rad, -C(O N( CN\or

\

or /N/N

O Rgpo

in which R°™ and R°P represent hydrogen, reaction of a corresponding compound
of formula I in which T represents a single bond, Y represents
B(OR™), and R” represents H with a compound of formula XV in which T

represents a single bond, Y? represents

o) oR™"
7
\ \ or N/N
O R0

respectively, in which R™ and R’ represent hydrogen, or a protected derivative of

either compound;

(xviii) for compounds of formula I in which T represents a single bond and Y

represents
O~
— ]
\=N
R™O

in which R’ represents hydrogen, reaction of a compound of formula XVI,
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15

-C(ONH) S(O 2R11 reaction of a correspondin

of formula | in which X1 represents -C?O) mggwp;)hn'pgund
woanpmarade of formula XXI11 5 R25(R26) NH XXI || RO®IGHE2005/004981

R25 and R26 represent, in the case of a conpound of

formula | in which X1 or X2 (as appropriate)

represents: (1) -C(O N RldB§ ROb R9b and R10b; (2)

-C(O) N(H) C(=NR9c) N( R10d) R9d - C(=NR90) N(R 10d) ¥/ d and

H (3) -C(O)N(II:II)@?-CNQaKa H or (4) -C(O N(H) S(O 2R11

-S(O 2R11 ang spectively, and ROb to R9d 5R1b,
@. definld in O ai m1XVI

R10d and R1 1

RS R’
wherein Q, X! R, R, R, R* and R’ are as defined in Claim 1 with
ethoxycarbonyl isocyanate in the presence of a suitable solvent, followed by
refluxing in the presence of Triton B and an alcoholic solvent;
(xix) for compounds of formula I in which T represents a single bond and Y

represents
N~

‘g/?

—N

R0

in which R* represents hydrogen, reaction of a corresponding compound of
formula I in which T represents a single bond and Y represents -C(O)OR%, n
which R represents H with trimethylsilyl chloride (or the like), followed by

reaction of the resultant intermediate with NSa4;

(xx) for compounds of formula I in which T represents a single bond and Y
represents
i
—N
R™O

in which R” represents hydrogen, reaction of a compound of formula XVII,

R? Q-X!
R3
AN XV
R4~ O N\ CN
RS R

wherein Q, x' R, R% R®, R* and R® are as defined in Claim 1 with a base and
CS, in the presence of a suitable solvent, oxidation of the resultant intermediate,

and finally heating the resultant intermediate in the presence of a strong acid;
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(xxi) for compounds of formula I m which T represents a single bond and Y

represents

O

9u

OR

in which R®® represents hydrogen, reaction of a corresponding compound of
formula I in which T represents C; alkylene, Y  represents
-C(O)OR% and R% represents H or an activated derivative thereof with 1,1,2,2-
tetraethoxyethene;

(xxii) for compounds of formula I in which T represents a single bond and Y

represents

O

Qv

OR
—N
\ij
in which R®' and R'Y independently represent hydrogen, reaction of a compound

of formula XVI as defined above with 3,4-dimethoxycyclobutene-1,2-dione

followed by acid,;
(xxiii) for compounds of formula I in which T represents a single bond and Y
represents
N—N
AN
\
R

in which R represents hydrogen, reaction of a compound of formula XVIII,

R2 Q-X1
R3
| gl N XV
_
R4 N
\
RS R

wherein Q, X, R, R?, R® R*and R’ are as defined in Claim 1 with NaNs;
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(xxiv) for compounds of formula I in which T represents optionally substituted
Co.g alkenylene or Cag heteroalkylene (in which a point of unsaturation is between
the carbon atoms that are o and § to the indole ring), reaction of a compound of

formula XIX,

R2 Q-X!
R3 H
A\ XIX
R4 N ®)
\
RS R

wherein Q, X! R, R%L R, R* and R’ are as defined in Claim 1 with a compound
of formula XIXA,

(Ph);P=CH-T*-Y XIXA
or the like, wherein T® represents a single bond or optionally substituted Ci.6
alkylene or Cy.s heteroalkylene and Y is as defined in Claim 1;
(xxv) for compounds of formula I in which T represents optionally substituted,
saturated Co.g alkylene, saturated cycloalkylene, saturated Ca.g heteroalkylene,
saturated  heterocycloalkylene,  Cas alkenylene, cycloalkenylene, Cog
heteroalkenylene or heterocycloalkenylene, reduction of a corresponding
compound of formula I in which T represents optionally substituted Ca
alkenylene, cycloalkenylene, Cyg heteroalkenylene, heterocycloalkenylene, Ci.
alkynylene, cycloalkynylene, Cag heteroalkynylene or heterocycloalkynylene (as
appropriate);
(xxvi) for compounds of formula I in which Y represents -C(0)OR™,
-§(0)3R%, -P(O)(OR*,, or -B(OR™),, in which R R%, R’ and R represent H,
hydrolysis of a corresponding compound of formula I in which R*, R%, R” or R”
(as appropriate) do not represent H, or, for compounds of formula I in which Y
represents —P(O)(ORgf)z or —S(O)3R9‘°’, in which R® and R°® represent H, a
corresponding compound of formula I in which Y represents either
-P(O)ORENER'MR™, POYNRR, or -S(OLNR' )R (as appropriate);
(xxvii) for compounds of formula I in which Y represents -C(0)OR™, -S(0):R™,
-P(O)(OR%),, -P(0)(OR*HN(R'™MR™ or _B(OR®); and R*, R*, R”, R* and R”

do not represent H:
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(A) esterification of a corresponding compound of formula I in which R,
R’ R” R% and R” represent H; or
(B) trans-esterification of a corresponding compound of formula I in which
R% R% R R% and R” do not represent H (and do not represent the same
value of the corresponding R, R, R R and R” group in the
compound of formula I to be prepared),
in the presence of a compound of formula XX,
R’*OH XX
in which R%% represents R*, R, R’ R%2 or R provided that it does not represent
H;
(xxviii) for compou;nds of formula I in which T represents a C, alkylene group
substituted with G', in which G' represents AR Al represents
-C(O)A*-, A® represents a single bond and R'* represents H, and Y represents
—C(O)OR9a, in which R*® is other than H, reaction of a corresponding compound of
formula I in which the C; alkylene group that T represents is unsubstituted, with a
C1. alkyl formate in the presence of a suitable base;
(xxix) for compounds of formula I in which Q and X' are as defined in Claim 1,
provided that when X' or X* (as appropriate) represents —C(O)OR%,
COINR™®R®,  -C(ONEH)C(ENRINR R, -S(O)R*, -P(O)(OR™),,
_P(O)(ORENR'™R™, -P(O)NR'™R™), or -B(OR™), R* to R¥, R”, R'®,

R4 RN 5nd R are other than H, reaction of a compound of formula XXI,

R2 L
R3
N Ty XX
R4 N
4 \
RS R

wherein T, Y, R, R?, R3 R* and R’ are as defined in Claim 1 and L’ is as defined
above, with a compound of formula XXII,

L5.Q-x' XK1
wherein X'° represents X!, provided that when X! or X* (as appropriate)
represents  -C(O)OR”,  -C(O)N(R'®)R”, _C(O)N(H)CENR™)NRHR™,

-S(0);R%, -P(O)(OR*M,, -P(O)(OR*HNR'™MR™, P(OYNRHR™), or -B(OR™),,
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R” to R® RY, R'® R!% R' and R are other than H, or a protected derivative
thereof, Q is as defined in Claim 1 and 1.° is as defined above;
(xxx) for compounds of formula I in which Q represents a single bond, X!
represents -C(O)OR™ and R represents H, reaction of a compound of formula
XXI in which L’ represents either:
(I) an alkali metal; or
(IT) -Mg-halide,
with carbon dioxide, followed by acidification;
(xxxi) for compounds of formula I in which Q represents a single bond and X!
represents —C(O)ORga or -C(O)N(Rmb)Rgb, reaction of a corresponding compound
of formula XXI in which L is a suitable leaving group with CO (or a reagent that
is a suitable source of CO), in the presence of a compound of formula XVA as
defined above or a compound of formula XXIII as defined below, and an
appropriate catalyst system;
(xxxii) for compounds of formula I m which Q represents a single bond, X!
represents -B(OR%')Z and R” represents H, reaction of a compound of formula
<XT as defined above with boronic acid or a protected derivative thereof and an
appropriate catalyst system, followed by (if necessary) deprotection;
(xxxiii) for compounds of formula I in which Q represents a single bond and X!
represents -S(0)3R%, reaction of a compound of formula XXT as defined above
with:
(A) for such compounds in which R’ represents H, either SO; (or a
suitable source of SO3 such as a SOs*pyridine or SO3*Et3N complex) or
with SO, followed by treatment with N-chlorosuccinimide and then
hydrolysis;
(B) for such compounds in which R is other than H, chlorosulfonic acid
followed by reaction with a compound of formula XX as defined above in
which R* represents R*®;
(xxxiv) for compounds of formula I in which X! or X? (as appropriate) represents
-C(O)OR®, -S(0);R%, -P(0)(OR™; or -B(OR™),, in which R%” R* R and R
represent H, hydrolysis of a corresponding compound of formula I in which R*,

R%, R* or RY (as appropriate) do not represent H,.or for compounds of formula I

PCT/GB2005/004981
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in which X' or X* (as appropriate) represents -C(0)OR* or -P(O)ORY),, in
which R* and R*' represent H, a corresponding compound of formula I in which
X! or X7 (as appropriate) represents -C(O)N(H)S( 0)R, -P(0)(OR*EN(R™R"
or -P(OYINR'™R), (as appropriate);
(xxxv) for compounds of formula I in which X! or X* (as appropriate) represents
-C(O)OR®, -S(O):R®, -P(O)(OR™),, -P(O)OR*NR'™MR™ or -B(OR™), and
R R* R R’ and R” do not represent H:
(A) esterification of a corresponding compound of formula I i which R*,
R R* R% and R represent H; or
(B) trans-esterification of a corresponding compound of formula I in which
R* R%, R R% and R¥ do not represent H (and do not represent the same
value of the corresponding R*, R*, R¥, R and R¥ group in the
compound of formula I to be prepared),
in the presence of the appropriate alcohol of formula XX as defined above;
(xxxvi) for compounds of formula I in which Q represents a C; alkylene group
substituted with G', in which G' represents AR AL represents
-C(O)A™-, A* represents a single bond and R'* represents H, and X' represents
-C(0)OR?, in which R* is other than H, reaction of a corresponding compound of

formula I in which the C; alkylene group that Q represents is unsubstituted, with a

- Cy.¢ alkyl formate in the presence of a suitable base; or

(xxxvii) for compounds of formula I in which X! or X* (as appropriate) represents
C(ONR'™R®,  -CONEH)CENRNRIR™,  -C(ON(H)CN  or
-C(O)N(H)S(0);R" reaction of a corresponding compound of formula I in which
X! represents -C(O)OR’ with a compound of formula XXIII,
RPR*NH XXIII

wherein R and R*® represent, in the case of a compound of formula I in which X'
or X* (as appropriate) represents:

(1) -CONRI®)R®, R% and RI®;

(2) ~-C(ONIE)CENRPNR MR, -C(=NRP)NR R and H;

(3) -C(O)N(H)CN, -CN and H; or

(4) -C(O)N(H)S(O),R", -S(0);R'! and H,

respectively, and R® o R% RI®, R and R are as defined in Claim 1.
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