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THE TREATMENT OF | NFLAMVATI ON Field of the Invention 5

This invention relates to novel

wo RegsIggeuti cal | y-useful conpounds, which g
are useful as inhibitors of enzynes belonglggﬂ?%m9wg“ml
menbr ane- associ ated proteins in the eicosanoid and

gl ut at hi one net abol i sm (MAPEG) fam|ly. Menbers of the
prost a [

include the m crosonal andin E
oL FS R meiet e T MREE PR e et TR Mg
protein (FLAP), |eukotriene C4 10 synthase and
m crosomal gl utathione S-transfcrases (. MSSTI, MGST2
Fizidnd thMeS#@jon The conpounds are of potential utility in
the treatnment of inflanmatory diseases including
respiratory di seases. The invention also relates to

Thid hgvdhBien GElat2UGH SRBP UIRLS:-B%idIRdl.cane @5&}?101&%5 WJ:i%h

phar maceuti cal conposi‘tions containing
Gﬂmﬁytmd-?em as¢folitae sinhibfiotshed enzymed Usfdinging ththBamk@bmde

assoftict Gl Rl SRt BRI “Bh e Py B D AMATEG)

re rnrianma

familse] MenfEe i EsNVaSERIS ifabigdinkiitb meﬁds&gaﬂﬂrsﬁhgﬁ%ﬁ pof
i nfl amrat or 20 conditions is a lack of "efficacy
synthaseyl P GFS - és évﬂmoa;m@amawwmaemm @L&Phdbulmmenv Cy

synﬂﬁb@% ngﬂavﬁﬂerosdl lu gm%oﬁy Sd Jcr ?@?ﬁ%ﬁ@{igﬂ mﬁ‘b and

troninc

MGST E‘Se&ﬁe corfiemdR bR df patenbisl Iuhhf},f inG5¢ R@ARINBF IfBmmatory
conjunctjvitis and 25 dermatifis

. rhinitis,
diseapsy I8 HEE (M6 IRIOTH | dtsa%s.c JRroRvEBion alsprelgas fo the use of
SUChldbﬂhmt & hmaﬂw’ﬁ&ry oy eﬂhﬁﬁnicoﬁu al L&ﬂ%rr::c%']ts 5 eas ns
such as infection, surgery or ot rau

thcmsmddnaynth&ﬂlcseamemrlthmj nrdéwagictial 1 gnanci es and
cardi oavascul ar- di seases are known to have 30

i nfl ammat ory conponents adding to the synptonatol ogy

L%soﬂmiﬁal IBRLSon VWO 2006/ 007366 PCT/ GB2005/ 004981
thma is a disease of the airways that contains

el enents of both inflanmmti on and bronchoconstri ci on.
are baseg .on the everlty

Thereg o8B Mk o Foot? gl B ool B BiieRoaoat obr
the ragier oftbYledt eaisediawkit hm‘.hn Eﬂsﬁﬁ‘g 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] rhetumatoid arthritis, osteoarthritis, rhinitis, conjunctivitis and

dermatifis.

Inflammation is also a cornmon cause of pait, Inflammatory pain may arjse for
NUmMErous 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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E- agoni sts which affect the bronchoconstriction
el ement, whereas patients with 5 nore severe asthna
i cal | y are treated regularly with inhal ed
wo "“?}ﬂft-’l“tboster oids which to a | arge extent aP@l/GEXMSN0495]
anti-inflamatory in their nature. Another common
di sease of the airways with inflamatory and
bronchoconstrictive conponents is chronic obstructive
Asthi ! {FRNALN A 5‘%33.1‘3 -wat® il Rhin: THen g8 82%61 Sflammarion

potentially lethal, and the norbidity and nortality

and Hromwtdssondi Tieowmdns ragimais der abies ant hapreesetit sz virtgne

known . phar macol.ogi cal = treatnent capabl.e of . .
of 1o, RGNy VHE oL LHEtr BEEE Citha vEae P hekdse
fi-agd =20 ﬂ?ﬂzéﬂ‘@%n %ﬁ@ §to§sﬁda~,oh\m~tfow OB m=af) ewméﬁs bSients with

constitutivel 5 expressed in many cells "and tissues
5 more( GO 1a)§tnmn‘dmmakl\ tatmrEﬂTsd irelarésd with prieled sofrticnstrabwlsy
stimuli, such as. okines,. during an inflammatory
which g ree. F}T”@Cﬁﬂﬁ?”' ABB AL S hi donic acid to
the unstabl e internedi ate prostaglandin H2 20 (PGH).
PGH,, is further netabolized to other prostagl andi ns
Anotienc| erdimep PGE2ase PGF2 the P@DXaypr owithcywifiemmeatary  and
. ghron‘ooxane A2. These arachidanic acid  net aboldtnes
bronehp ORWEIHE tOTHRIVE Dr Bn FEHEE ??lPﬂ’r%‘l B gPEHOTERy dissase

10 (COPE)?t hee Wﬁ‘d@h@gb@ﬁﬁal fjaP‘Hia}('ahbf th GlHBHIRY and mortality from

o-inflammatory effects PGE, in particular is
he crhcrmhx\mn tsocobsdadlslt:'r oAl pprsenti ﬁ:ffﬂlrammbokqowrepha‘mmlogmll S

mj‘t i nduce fe\1.§ e‘ﬁ ain. Consequently,
ﬂ%&wa §° JERA KA BEER " R%0Ped with a view to

inhibiting the formati on of PGE2, including "NSAl Ds"
(non-steroidal antiinflanmmatory drugs) and "coxi bs"

The cyehggtiage( C@E 6ﬂ22m=rmu€b€| i owe formT ms ghatris g@lsamil"ﬂ]}

5 em LIy B e o ol G2,
infl :Qel:£136 G PR @3@@55 QO4R8An iFIHOMBNEY rechhl@e (COX-

inhi bition of COXs has the di sadvant age that it

2). results inthe reduction of the formation of all
nmet abol ites of arachidonic acid some of which are
known to have beneficial properties. In view of this,

CO3s dﬁdﬂﬂﬁm\w hefhi@sitic Byid th Nk tristdbae rebrfEXee presddneided of-e
known/ suspected to cause adverse bj ol ogi cal 5 effects-

20 (PCGHiprorP @kaispldhert meiaholized dp cdbarvirosiaglapiing srelsimeddeEpy
PGan,N%IB? pn'gs.)fac%lm and thromboxane A;. These arachidonic acid
meiabolites are known to have pronounced physiological and pathophyswological

activity including pro-inflammatory effects. -

25 PQIE; in particular is Inown fo be a strong prD~inﬂammatdIy mediator, and 1s also
Imown to mmduce fever and pam.  Conseguently, numerous drugs have bes
developzd with a view to inhibiting the formation of PGE;, including “NSATDs”
{non-steroidal antiinflammatory drugs) and “coxabs™ (selective CO3(-2 inhibitors).
These drugs act predominantly by inhibition of CCX-1 and/or COX-2, thereby

30 reciucing the formaiion of PGEs.
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rise to gastrointestinal side-effects and affect

pl atel et and renal function. Even the selective

i nhibition of COX-2 by coxibs, whilst reducing such
astrointestinal side-effects, is believed to give

WERWNFEar di ovascul ar probl ems 10 An al t er n@CIEX@E2005/004987

treatnment of inflammtory di seases that does not give
rise to the above-nentioned side effects would thus
be of real benefit in the clinic. In particul ar, a

HE}WQ élpm h‘]lﬂ i .,_ '_( r& . .Cr € -) 1 te 111 *he
tr an;f or r?at [ gjlrl]@%y% %E’GCE—)(P % ;ei?;@tb£ h% d%?g%%n%\éa{%‘wxﬁﬁ"o%m m the
wautenoy! tRGRemeiighof bR nestgedtcedf tochiddnicectdheome of which
i.nf] a tary response in the absence_qf a , ]

L5 HPAERoR NG DERMHILL: BRDBHCT hiR 15V 6F fHit. GHCOFbishis by
i nhi binti on V\gul d acco?di_ nglllgﬁge %(E%g?ésés%&g’ 'gflbé(%/]f)ﬁ%"%l
siffsaisy dwe sramth. dhs hoeseedtbctgibiton PHOOXK sctyoNBATTRGHRY e

' Lo P o) gstagl andi n E synt hases
PREE R SR A 00 B PR e B B on e
s¢leBGeSimbibanth 6PGEK 2) by adibs OREi st 300EHO SN Sarointestinal
prostagl andin E synthase (cPGES) have Dbeen d';'escrllmi)ecfl.1
sifesTieats) 16 Beliqved és Eive Tisy tapeediswseet roldemar achi doni ¢
acid by a set of enzynmes distinct fromthose in the
COX / PGES pathway. Leukotriene B4 is known to be a

/it altemgpiPe ereaflamol hoflAmAeehadi®dascs ikl §odshBit sive rise 1o the
cyst ei nyl ;afo_nt ai ning |l eukotrienes C4, 25 D4 and E4
ﬂle%g‘?—sfeq%)m sldgetifciE werdd Hos dstothreshbhudbistthe alioics In
h : ' ' d e .pat habi ol o f
PEDIRE kD U R IR btk [ POLRRR GO Ui,
tomghli grredvfidomeugtly twaiaec SRr sigesbgnapededOts LiEluan the

mf%\ésLTZ- As an alternative tgQ steroids, |eukotriene
TEHFYY KRB0 nEstie ebseRes P Haverpwending epduisivadof rihe

folReridd @Iait]!i@mgn@ﬁci.@lSeIch[Eﬂdolﬂ-@ﬁﬁ.‘?mgl{apglﬁest@uﬂ%ﬂbiﬁgﬂ would
orally, but do 30 not control inflammation '

acsendinglnbe evpcttyd i vite tenhdayirside didk ERasts ateatitieghiog ve.
sel ective for CysLTi. It may be hypot hesi sed that
better control of as'tlnna, and possibly also COPD,

PGy rhe tatttabbeded fo POE, agtdyddotanafn B S
receptors Wa 200610° T R S TTRe 43%5353%%1E?bg%

micgdpEad Prosisingiy Hheyaibascs viatPBs6-dewsl mRP@RS-2), and . one
00i.bijin the

- L. TR. - Db Q [ .
Gy%??‘%ﬁ’%%l d&%%ﬁé’“ﬁ%‘%‘?e @nggL 4 %%%,ESF%W ved ii: the
synthesis of the CysLTs. Anong these protens, 5

T PSR AL T B P ee Fom Sytubmis ardybane swon bams
disfinbiLefiin Bt AW CICRY | PORSGBS0. FEARASR AR LhSLATR, b2
strong proiflammatory madia'tor, while the cysieinyl-containing leukotrienes Cs,
D4 and E4 (CysLTs) are maily very potent bronchoconstrictors and have thus
been implicated in the pathobiology of asthma. The biolo gical activities of the
CysLTs are mediated through two receptors designated CysLT; and CysLTy. As
an altermative io steroids, lenkotriene receptor antagoniste (LTRas) have been
developed in the treatment of asthma. These drugs may be given orally, but do
not control inflammation satisfactorily. The presently used LTRas are highly
selective for CysLT). It may be hypothesised that better control of asthma, and

possibly alsa COPD, may be attained if the activity of both ofthe CysLT receptors
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mMPCGES- 1, FLAP and | eukotriene C4 synthase belong to
t he nmenbrane-associated proteins in the ei cosanoi d
and gl ut at hi one netabolism (MAPEG family. O he
WO 200sFBer s of this fanily include the n1crosdﬁ§7uﬂ’”““”“9m

gl utathione S-transferases 10 (1+4GS T 1_ MGST2 and
ArlGS T 3)- For a review, c-f P.-.7- Jacobsson er al
in-4m J Regain'- C-ir. Care Aged. 161; S20 (3000)-

could be Fsived | Thkpown: bhathiGerpeuRds i pd-rEas I TRas. but
antagonlsts to one of the MAPEGs may al so exhibit

alsc b qumltImWﬂ FEUV N vypmtmwaﬁdgl" Fﬁ-‘ér Dﬂ’ah’iﬂr y Fﬁ@n%é’rls"ﬂ‘

r--f Hut chi nsan et
of b EHELTA S8R P e aU PRE e SR e S aet iy
prouﬁ?%BLﬁvﬁp%d ERgotondres, %ﬁtkﬁ@@%axa']ﬁouﬁﬁﬁﬁibe%tﬂﬁw
conpounds may al so di splay notabl e cross-
mmbrteawmﬂd iatsy dwirtass phofoanapniod tenprozasingeni el Bei d
cascade that do not belong to the MAPEG fancily, e.g.
5-11 poxyygenase. Thus, agents that are capable of
mPGJ:BnI I tsP1gA U ok @0 sPithaBRefon. toahel nehsan=2Dss0siated

reducing the formation of the specific _arachidonic
protemsii ﬂnfetna@@m itl enPGHRtathigne metrleaiism (MM AFEDflapalyef ihemn

h f nf |
ety o b als ) el B DR e S iy ) S et Ebes,

4GS 1‘11\/ @wg}‘h éuﬁi MU Sy NEhestesif, dhe reuksisdenes mang J
also likely to be of benefit in the treatment of

Respias ChimeCaa 4@OPR] . 2520P120080)- Alt 19 Hudl leﬂrbfasewcmmm

ha b I t
prepa A ARGETIS T b ST E R L Rh A i e ey
IDW&@B gﬂWr&ﬁfyoﬁz@%Qas LB pal Etchinsbesy B, 09..0624 Chem. 38,
294,722 and 4, 960, 7006 and Eur opean Qatent
4338 ékﬁ?b) ewt DoREvER g0rldpd Pgpunapl 4Qs3¢f8§J( 0fEp. sllr Bmgerep

peper R AEH (b . EP S 3P i e BERE dross

reactiviv2aRlh $if=ianeh the, Bl Mibeciwade that do not belong to the
N) - phenyl i ndol e- 2- car boayl ates as anti hypertensive

1

MAPTHg érnidy. WO 2006XT(FZR866 PCT/ GB2005/ 004981 5 and as
chem cal internedi ates. However, none of these
docunents di scl ose or suggest the use of such

Thus, GEBROURG Srd Rapdtfe tof aatibieng thé dchibharfmaPGEE-1) aoddlthas

have al so been disclosed for potential_ use jn tgJtl
reducing ggtfpisation pf thepariatpandonc prdiTatiablie Foikal g atkehy

o e AT R0 BRSO 0t
of inhipAtne Mhe @APh bEakippdtePinvolved in the synthesis of the leukotrienes
are also likely 1o 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 4,560,766 and BEuropean paient applications EP
429 257, EP 483 BB1, EP 547 536, EP 639 573 and EP 1 314 733. In particular
-European patent application EP 483 532 and UsS patents Nos. 5,236,916 and

5,374,615 disclose 1(N)-phenylindole-2-carboxylates as antihypertensive agents



Lh

25

30

996 666 and US patents Nos. 6.500,853 and 6, 630, 496.
However, there is no specific disclosure in any of
these docunents of indol e-2-carboxylates in which an

“@)ﬁgg'%&wgrOUp is directly attached via the indole
g 10 International patent applicati onPYEX-B2005/004981

01/ 30343, and European patent application EP 186 367,
al so nmention indoles for pafential use as PPAR-y

bi ndi ng agents, and in the treatnment of inflammation,
ARSRLERMIEN YnteHOMENE! , HbURPS. dORIEERS: d8uRAM s m@asgpoar
or suggest conpounds in which the benzenoid noiety of
fugacyl tigolseof sich TEmpa et it e extaimienh ofmiiamomtion.c ri ng.
Various | (N)-benzyli _ndol e-2-carbo),,-yylates and
derivatives thereof are known from internationa
TpabenhavapRbiteat 1ROS GO S3B00:85 thagbfReAd f inflanmation
i nhibitors; WO 99/07678, WO 99/07351, WD 00/46198, WO
el ceielvatt meobﬂmw@naﬁéo\%/%%om 9BO8EIE, WO 99/43554,

Y Ry ot R BP0 PE B P Bl Ron B

Saat &t aralpPh | peddito e s W5 @38 5325 246 6 a3d 496 %&l@ﬁ&gﬁe is no
Eur.opean patent application EP 535 924 Al and
speriEhtispesire 31 woiThee decumenltiinarelcdfoaroukistes .mgwézch an

' ] { l, t application WO
agdfg%%@ﬁgs BB‘AE%%E% hd ,l%]ng’ alllg%rﬁgﬁméﬁ Eur opean patent
application EP 166 25 591 as prostagl andin
.antagonists. Further, international patent application

IRppsnabenss PeiG B 2P g e B4R 916060 carhBuoReans teni swpheation
E@nglﬁkyﬁti oefl.% REniREE BOE hgﬂcﬁ‘cmlhﬁﬂ LDephRe }SLHE%F S?%%%SS &Pg

| 'ammat1 on. However, ere 1s no speC| I C
m ‘udue aregtmenf of imé]smrm:cu,rremesti@ﬁy | Hooteger2 iy dioxitleatze® Add

whi.ch an aromati c group ﬁlrectly attached via the
RO &7 AtEEFI e dUFFpY)’ CPsI dersrRinmpichhal thsaindele is

g@ﬁﬁﬁﬁéﬁ&bﬂnpmﬂrgg&l@ggow 002404, PCT/ (B2005/ 002391 and
PCT/ GB2005/ 002396 di 5cl ose i ndoles for use as W

2006/0 136i, PCT/ CE2005/ 004991 6 inhi bi tors of mMPGES
Lreatren

LG SRS R

mmm@mn pﬂénthmm wlaat99m3e09 Uls Fhdtiit @ InRivifaes: WO

? ition of i ndoe rin th a carbocyclic aci
9% @éumpglﬁlt?ﬂ }FrWQpOUMGlQB D 00/46197 WO 00/46195 and WO

00/46199 as inhibitors, of MCP-1; international patent application WO 96/18393
as infubitors of IL-8; mternational 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 Jeukotricne biosynthesis; intemational patent application
WO 02/30895 as PPAR-~y bmding agents; and Enropsan 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 fhis
in the treatment of mflammation. However, there is no specific disclosure in zny
of these documents of indole-2-carboxylates in which an aromatic group is |

directly attached via the indole nitro EETL.

Unpublished  international  patent  applications  PCT/GB2005/002404,
PCT/GB2005/002391 and PCT/GB2005/002396 disclose indoles for use as



5 Finally, international patent application WO
94/ 14434 di scl oses structurally simlar indoles as
endot hel in receptor antagonists. There is no specific
WQ 20iditsgbiosure in this docunent of conpounds RUTYRBZOSA0L98T
i ndol e- 2-carboxyl ates in which an aromatic group is
directly attached via the indoie nitrogen, nor of
compounds in which ar onati ¢ and heteroaromatic
pieRletiesvare attached Lo the.h ol Pagd-0f 4be 1510
RO ST 5 THE g, Brole T B CaraRar e or the
ne speBVie Blst BBrAGE b NGzd Aot iR b v adrimnmtihéneark suprovizded
‘a compound of formula 1, 15 R C?-X1 Rs ~ 1l ~T-Y N
in thizs-pRS TR of thih erdek A2 VidrfecapToCRE: o IPSIRVEETIREIOUR, and
R3 represents -D-E and: a) the other groups are
i ndependently sel ected from hydrogen, Gl, an aryl
Final®, ORmafichat 8teat Whpighteyp WAThide 44at t grcltsse groupsllar e
optionally substituted by one gr nore SUbS"t'%gqunts
similgringgesens dodothchiy Teagplos ABBEGAISE N dNEE B FRSEHHE BT T
. grou ‘Which latte A : i .y £3
R e R N A S
group LMLy ARAI ) the aibiObitrdpkn amy: dicomfdunds gs ovpsh
Wwhich are adjacent to each other are optionally |inked
aromite fuinketeralORR Ipistiskoara tAsiRRhess o e heuzaRtd Bt 9d ﬁgﬁne
0 ind l[.i,ng ]i n. the conpound of formula |, a 3- to 8- nenber ed
10 mdolp gy ISHEENRH 1y containing 1 to 3 heteroatoins, WO
2006/ 077366 PC:. T/ GB2005/ 004981 7 which ring is itself
optionally substituted by one or nore substituents
Disclgeireof ibd Inf4dmohal o, -R6, -OR6 and =0; b represents a
single bond, -0-, -C(R)(R5)-, C2A allylene, -C(0)- or.

I_h

Acearding io the invention thers is provided a compound of formulz 1,

15
]R-? Q-X1
RE A
| N7y
P
R N\
RS R

wherein

20  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, 2 heteroaryl g,ro;.lp (which latter two groups are optionally substituted by
onée or more substituents ssle:c;tcd from A), Cigallsyl and a heteroc:ycl‘oallcyl group

(which latter two groups are optiopally substituted by one or more substituents

b) any two other groups which are adjacent to each other are optiopally linked
to form, along with two atoms of the essential benzene ring i the compound of

formula I a 3- to 8-rnembered ring, optiomally containing 1 to 3 heteroatoims,
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R and E independently represent an aryl group or a

het eroaryl group, both of which groups are optionally

substituted by one or nore substituents selected from
and R8 independently represent H, halo or

W%f“%”“&r%gu which latter group is optional | PCT/GB2005/064981

substi t ut ed by halo, or R and R8 may together font,
along with the carbon atomto which they are
attached, a 3- to 6-nenbered ring, which ring

RN |15y n&ONbARSIR shetereptPILand 1. %B%T&Q?L d%flec,ted

subst’i tut gd b¥ ‘one or nore substituents selecte
10

hamcadmdRCIOB atd €91, which latter group is optionally
15 substituted by one or nore hal o substituents; Q
represents a single bond, or a C _s al kylene or C2-8

hetgeeatd Lohao8opNaHN @Qt WESY., cq%nt%nhatd(ez &\Ag(cgf oups

optionally contain one or ore unsat ur atiohs

exanpl e double or triple'bonds) and are optlonally
re substituents 20 sel ecte

VIR & MU AR oSl s AR o ) Befesp iy LuS. BO1E of

WIGEIDENIRs @) dﬁ:buﬂl%qu@}ti‘ﬂﬁtd}i  oDRONNRLBIERHS selected from
- C(O N(H) CN, -P(0) (ORI \ _

45(0) (OR9g) N( R otnR9h P(O FN4(R'i)R9i )2, -B(OR9y)2, 25
-C(0) N(H)S( 0) 2R11 or, provided that T does not
represennt a single bond when Y represents -C(0) 029'

Rinsibaf ithdipesiche razedeyt H, (b @NCaY Moo Wetish Ettmﬁomu
het er payl group, both of_vvhlcp are substituted by a
OB el kalerr %eﬁ@tﬁeﬁlﬂﬁ’lw@ﬁhwfoﬂan%lomm@ﬂbrthe

oBBg sSSPl anal SRS LUST) % 30l i R e

obeastlyommtans thuteumﬂtm &eﬁemto@doﬁaﬂlgwmubét&meaﬂﬂr efeo0knore
substituents selected fromGl

re further optiaonal
SURHRSTISZEI5CHS DR OP 7566 1 PRI CERbOB AR IOy scoppionally
si&ﬁfu*@rﬁﬁ}' §ne &(xéor& mﬁm&@)nhl( FcjO')1 9 CEON(I-I
) C(= C(D)N(-H CK SO ; P.y,

P(O)(CR4) : Y|0)(01]2 O| )i 4h p(O)(tl/thl)R9~
(1-1)S! nsubt' ut ed
QPSSR b e Rt S S s 2 BERERE bk, 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:

() -C(O)OR™, -COMNR ™R, -C(OINH)C(=NRINRHR™, -C(ONEH)CN,
-S(0)R™, -P(O)(OR™)z, -POXOR™NER™R™, -PO)NR' )R, -B(OR™,,
-C{ON(H)S(0),R -or, provided that T does not represent a single bond when Y
r-cprescnts ~C(O)OR.9“, unsubstifuted tetrazolyl; - |
(b) an aryl group or a heteroary] 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 | _

(¢} a heterocycloalkyl group substituted hy at least ope substituent selected firom

%2, and one or more further optional substituents selected fia m G' and/or 7"



(b) a G4 all-ylene or a C heteroalln'lene chain, both
of whicb latter two groups: (i) optionally contain one
or nore unsaturations (for exanple double or triple
wo xgondsy; 10 (ii) are optionally substitutedpy/ oR&0hosas
nore substituents selected fromG and/or Z1: and/or
(iii) may conprise an additional 3- to o-nenbered ring
fornmed between any one ér m)re (e.g. one or two)
- henbers of the Cl-s al kilr L or C24 heterqgll% d.eng
3 ormesEswhi-th I Fi ha- eﬂ)r'\b al it ~y contd El’q:(‘tl‘g N e
Oy n)@\};e,ﬁfgtorm %& and/ or 1cto 3remsaturat, ] uegjfl\pf,mnﬁ%’
€' doubT'e /or triplée onds and ich ring is
-D(omsei'?'u“@t iTyoaE™ )y, -G MCek By onebefun@narazolyl:
substituents selected frome' and/or 7'; (c) an
aryl ene group or a heteroaryl ene group, both ofwhich
5 Tre g )s are optionally substituted by one or nore
“EGbstituents selected fromA; or 20 (d) one of T and

a) & Ehglepimdsent s a C] s all ylene or a CZ_s heteroaJI
' yleae chain, both of which. latter two rou s: (i
(b)a c%ma@ﬁéfmlﬂyl £ 6nt BRAroahy e char doiine by tchiat EW% f;b?rum
0 0 Pl : -
:Tgtr]@ ﬁ %Qm T |51%E' ? e%&{) u%ﬁ%&%{rié%rgoﬁe s'%‘%l%%j?t Gl or
sel a{gﬂeﬁonfdg)pm GL and/or Z1; and/or (iii) nmay conprise
an additional 3- to S-menbered ring forned between gny
10 ( lanealéronﬁ@m& (Sébﬁjlmr@ﬁ &Y o tORGROTHEHPBHESIGT selprésdciom &1 |
yl ene;;Ql 30 heteroall cyl ene chain, which ring
opt | onalﬁy cont ains | to 3 heteroatorns and/or 1 to 3
(1k0US k¥ badpred 3in (diokioaxiadmb d-derbired einct fhirpebaranes hnand
WO 2006/ 077366 PCT/ G 32U05! 004981 9 vyhi chringis
it S@IF O0PRTCOIfaS- | GRESHHEVG ) WEBESIByOIohE bt Alplens or Coy
" subst.i_ 1 I d_ :
ot rptroStaR Taf Sehattd B Rl ie Tk oms

15 gr oaifd/or hloteh3 afnsastyatiins g]moupmplecdmbta onaflipiy bonds) and
substituted by one or nore substituents selected from

A Wpck &pF &% gﬁq]% opipnadly SU§I§51 tg(l.by one or more substitusnts
selected from G* and/or Z';
(c) an arylense proup or a heteroarylene group, both of which groups are optionaliy

substituted by ane or more substituents selected from A; or

20 (@) -T-W-T

one of T! and T” represents a C)y allcylene or a Ca g heteroallylene chain, both of
which latier two groups:
(D optio-ﬁaﬂy contain one or more unsaturations (for example double or
25 triple bonds);
(i) are optionally substituted by oﬁc or more substitients selected from G
and/or 7%; and/or
(i) may compnse an additional 3- io §-membered -Iing formed between any
one or more (e.g ons or two) members of the Cp alkylene or Cog
30 heteroallcylene chain, which ring optionally contains 1 to 3 heteroatoms

and/or 1 to 3 unsaturations (for example donble or triple bonds) and



m represents, on each occasi on when nenti oned above,
O, 1 or 2; 10 Y represents C(13)(CF3)H, -C(O CF3,
-C(OH)3CF3, -C(0)OP.9a, -S(0)3RJ-, -P(O(OR9")2,
-P(0) (OR 9)N(R'oh) R9h, -P(O(N(R 0')R9") , -B(OR9y') 2,
WO @33 0H, -S(O) 3N(Rbo' ) ROz or any one of tWE/GBI005/004981
following groups: OORni O \ "INOO ONN NN ROkO
ROAO RRBPOOR 4 O HSS//; A\ NO NsNNNO RerO
RO30 ROIIOOR" OF NN ORed , *OROW, N R -No7 F
Rex 15.R6,. R9'.10.R9z, Ri 06 oh R ' Rt oi s
R o+ Rhidolh et P ol eRrged s onE o5 Pusis i g
ment i gedeaheoM&' dolidhydr ogen; 20 11) an aryl group or
a heteroaryl group, both of which are optionally _
aresi i tof e trerdesEyts 6h @TBENNETPEP SUbBEFIGEAING HuDepdte @it herh
B: _or wn..2006/Q" CT/ 09300 - N 1.
e G SRR S R i Ty S B Sar T
are optionally' o' " ~: O substituted M)11. - or

P.]0: ¢ S1LObt1?11;~n".s SeledeL from (77 and;
W répresents -O- or -5(0)m-; _

Uh

m represents, on each occasion wher mentioned above, 0, 1 or 2;

10 Y represents CH)(CF5)OH, -C(Q)CFy, -C(OH):CF;, -C(O)OR™, -S(O)RY,
POXOR™:,  -POYOR™INR'™MR™,  -POYNR”)R™  -B(OR™p,
-(C(CF3)20H, -S(0)-N(R' "R or any one of the following groups:

D DRDI'“
Qe o O
IN ' / ? ’ \‘ 1 "“"N‘. \( s 4</\”
\ L) =N - \ 0 >‘.;;N N.--N
OR )
R3kQ RSO Rap(Y
OR™ N i
7 N =N i -8 /8
~<a b < G o
RAr0) E2s0) RaO oR™
o F
o] : N
=S -DRQV ' oR™ , /ﬁ ‘I\\[ T
— N
‘Rm] e ]IQB‘

RS R% 1o R™ R0 RIM RION QIO RI'UJ‘ and R'%* independently represent, on each
occasion when mentioned abave:
I hydrogen;

20 1D an aryl group or a heteroaryl group, both of which are optionally

substituted by one or more substituents selected from B; ar

AL T aL
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any Tall of R9, to p9] and high. F,,] G MR1IO" O
RIOT may Oe |I1Il1.ed together 10 form alone with the
aton(s) to which they are attached; a 3- to S nenbered

WO (o Ae6 optional I'y containing 1 to 3 het er oBE it 2aiTd/ g9

| to 3 double bonds, which rirlg is optionally
substituted by one or e substituents selected from
G and/ or Z1, Rllrepresents I) an ayl group or a

nebstofboll By e (BkioRal Lol

II7
)Subéfl one ‘or nore substituents se

subsBir e b by oﬂpma: alrkiyrlu rﬁf aﬂdﬂﬂ énmcﬁ?mmdanr Lyl o=gr oup; both
ityted by one or

of whigh are o SURst

any ajb et th ‘Uekt's hectfeof % e GLoAhdk 812y 2° 1Aﬂ1ﬂeﬁpég§ﬁ't@
n C { 0.

R et i it

group or
optic@RtH: @@Jﬂhinjﬂ sy Bsmbréﬁﬁnbyurﬂme] n:r 3 I‘.’rtmID@s B@Ibﬁl whiskntis is
selected fromB; 1) C-g alk or a helLgrocycl galkyl
optiogaldy) BUbSHREH TGTOIRMT Eﬁmawéﬂ&ﬁw% prdfatsf T s 13Rd(RTe by
one or nore substituents selected from Gl and/or Z1;
or U a G group, 20 G represents, an each occasion

R''whennsent i oned above, halo, cyano, -N3, -N®2, -ONX
or -A'-R12': wherein A represents a SI gl e bond or, a

) spacérylgEenp SeFebdiEaaF} GYUG by of W cls(a@;s‘- 2oEgionally
_ d [ 5 .A2 represents a
Subﬂét%&’?bon%" m8r mg&%{ S@cmd%r&% A3 represents a
Iy sihgl elhopd,a h@tﬂrmyrclaz[‘lhﬂ gdauancbotks of ndﬁﬁlemienmm;onaﬂ
represent a single bond. & | gvg 0) N( R13d) -
substitgied py-one DT-EQET@)SEDSUGFHESE]GF? FFQIIBG /¥ Z¥epresents, on
each occasi on when nentioned above, =0, =S, =NOR12b
=NS(0)2N(R ) R"", =NCN ar=C(R)N02; 13 W) 2006/ 077366
A 1epREIACRAOAG] 8849560 whtdmBntiepdedents; on each occasion

when nentioned ahove: )
j}) an aryl soup or z heteroaryl group, both of which are optiogzlly

substitled by ons or mors subsituents selactad rom B;
1I) Crs allyl or a helsroeycloallyl group, both of which ars optionally

substintted by one or more substituents selected from G' apd/or Z*; or

o = G aroup,

G’ represents, on each occasior when mentioned above, halo, cyano, -N3, -NOs,
-ONO; or -A'-R™;

wherein A’ represents a single bond or a spacer group selectsd from -C(O) A2,
_S(O) A%, -NR™A% or -0AY, in which: ;

A® represents a single bond, -O-, —N(RH]’)- o1 ~-C(O)-;

AS represents a single bond, -O- or NER¥)-;

A" and A® independently represent a single bond, -C(Q)-, -C(O)NER Y-, -C(0)0-,

~8(0)s- or ~S(ORNER> -

. c s N —o 2h
7! represents, on each cceasion when mentioned above, =0, =5, =NOR™™,

=NS(0)LNER R, =NCN or =C(H)NOy;
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1) an aryl group or a heteroaryl group. both of which
are optionally substituted by one or nore
substituents selected from@&3; If) O~ alkyl or a

het er ocycl oal I ryl group, both of which are optionally

WEZBSE4% ut ed by one or nore substituents sePEBEEAOUS004981

from@& and/or Z3; or 11l) a G3 group; @& represents,
on each occasi on when nentijpned above, hal o, cyan,
-N3, -NO2, -ONO2 or -A6-Rl4a 10 wherein A6 represents

B rphghe d?lod%@'n Qéca@mﬁﬂs%ﬁ&na&ﬁ@ﬁﬂa Selected from
0) A7- 5(0) 2A6-, - N(R-5a) A9- or -0QA10-, in

I\)vhl chn &yl r@pmlege“nﬂshﬁez@&ﬂygl@olkinnbloth Wh-LCN(le' [yptiomly

A b - A9 d
by S bers PR E RS ona - oy
I§)C( O Ritgdl) o5 a h&@@oﬁ@%ﬂﬂsﬁl“wou%5 bot@( &) Ghich- @0 )hBtiodHlly
)

Z2 represents on eacC ccasl on en nenthned above,
SHpSHNES) by NGRITIeE SubKiSeojsARIeRi=S fiom deandlanEn o

I.% N%wg@&m ta, R126, Rl2c, R13a R13b, R13c, R33d,
3t R14b, Rl4c, Rl15a, R15b, Rl15c, R15d
R150 and R15f are independently selected from i)

hydrogen; ii) an aryl group or het eroaryl grou
%dﬁwﬁﬁﬂtwpéﬁ‘ﬂ%\%caélﬁﬂ|"%W§IIP*5I1UO§%§]PQVFLhﬂéfd i@ mlorNOs,

ﬁz?ﬁ hiwuents selected fromG3; 25 iii) O-~ alkyl
erocycl oal kyl group, both of which are

“chpieuonélrhprvsaﬁtsb&tsmtzut ethdoyr Geparadfonp Z3sctal frany -QE)r’-,
o and jR13a to RI' ; and/or R34a to R a

‘i@dﬁm th(P? dARI ¥f- Oﬁﬁay Ik BRickxanpl e when present on the
AS esg{%tqgr%ﬁg@g ANt at@ﬁrp;;xb kng _Hi J<ed together to form
Wi At to

ose, or ot her tohs a fiutber 3-
fmmﬁadmlm‘gmdsmﬂptwﬁ‘fﬂy containing | to 3

A9 Ao A e tBey oty Snioer oo CUbE: oeonIER™s,

@@ct.g i QBB ] r. Z3; ~{ % 2000I O"73(3r;
/GEZgj(;s/ 001 i gg#é S on eacr- when nentioned ove.

hal f. anC. -~~ -I\'C}"°
7% represents, on cach occasion when mentioned above, =0, =8, =NOR®

SNS(ORNERMHRM =NCN or =CEDNO,;

121 pl2b pl2 pla plie plie plid plie il pl pléh ol plsa plih i3
R R&™, R¥S, RS R7E RS RYGRY R, R R, R™ R, R, RS

R¥ RI% apd R are independently selected from:

i) hydrogen;
1) an aryl . group or a heteroaryl group, both of which are optionally
substituted by one or more substituents selected from G,

1ii) Cis alkyl or a heterocycloalkyl group, both of which are oﬁtiunaﬂy
substituted by & and/or Z7; 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 t_r_;
form with those, or other relevant, atoms a further 3- to §-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*:
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G rnr ncca=inn ab - s- .. -ONO or -Ai selected
from-C(0) ".'- wnerein All represents asingle bond
of z space; group -S(0)2A1'-, -N(R'r)Al4- or - :
WO 2004 TH§i ch: 5 A 2 represents a single bond, PCHGED “W“R]
1'n)- or -C(0)- Ali represents a single bond. -0- or
-N(R17c)-; Ala and Al' j-ndependently represent. a
single bond, -C(0)- C(O)N(R17d) -0(0)0-, -S(0)~ or

C ) C 10 hepresents: sen=eagh oeaasian -When
G repSie %%B}Z %vgl =0, =5, =NoRI6L, =NS(0)2N(R'')RIL6 7
SONC=DENLOML'2C(H) N0, ; R 6a R16b, Rla' . R 7fi, 8176 . 17c
R ?d. R11 -2nd 7_are |nde ende M. e fu@m
nnrn%,\'lql)lnﬁv:&%b@ﬁu]ﬁ =. 1301’)@ D;b %1 613313 L L.-&‘%l E’Sh" ql:‘(o
S(O\theﬁ er@@?/l %galtgl Y5> 9EONEchbot h of \Nhl ch groups are
optl ona substltut ed by one or nore subsituents
AL repebett ednfledomhale, NG 4 Jabt y#(0)i- N( R18a) R19a OR18b and
=0; and i) aryl, .onehet eroaryl group, both of
A" repybens aFiagly WFanQFPy il,@ stituted by one 20 or rmre
Al aﬁ%b 15 hgd%;glguﬁﬁ,l eGirednf r08nBRl Gondd & Cai. cy(D{,O)N(R
(Rl $0 9b and -OR 2d; or any pair of glee to It16c
-C(0)and SR} eort- -B(MR M (E Ty f or exanpl e when present on the
same or on adjacent atoms, be |linked together to form
W th thosg or ot her re:TIlevant atons a further. 1351, to
ed dhi PSGasiORt WRAAINMrie et abina)g=0, +8§, 3FNOR
z Iﬂlﬁcggg%g{non%ﬁaﬁ%?dgﬂl to 3 doubl e bonds, whi ch ri ng is
=NS(@EN{oRaR "y =3iibsed tT0fFEdhy 25 one or nore substituents
sel ected fromhalo, Cl-4 alkyl., -N(RLlBe)R19c, -ORi sf
and =0 R182, R sb Oc Rl8a Rl2e R18r Rl9a R19b and
pie Egltgdﬂlalr q{lnn@@pepdenkl@/ 861 et ed”’ af¢ omichyisogienschotbd
1°4 all'yl; which lTatter group is optionally
from: substi tut ed by one 30 or nore halo groups; or a
. har maceuti cal | y-acceptabl e salt thereof, WO
D gﬁ%@?%ﬁ?saa PCTKGE20051004981 13

1) C1.¢ alicy! o1 a heierocycloallcy] group, both of which groups are optionally
substituted by one or more subsiituenis selecled from  balo, Civ alloyl
NER¥RY, -OR"™ and =0; and

an aryl or heteroaryl group, both of which are optionally substituted by one

111)
184,

or more substituerts selected from halo, Cie allyl, -NR¥R'® and -OR
any pair of R™ to R5 apd R'® o0 R'” may, for example when present on the
same or on adjacent atoms, be linked together to form with thoss, or other
relevant, atoms a further. 3- 1o 8-membered 1img, optionally comtaining 1 to 3
heteroatoms and/or 1 to 3 double bonds, which .ring is optionally snbstituted by

- c f
one or more substituents selected from halo, Cy4 alkyl, —1\1(R1 B“)Rw . -D_R” and

R]Sﬂ R].Bb: R]SE, RISd:, R_:lﬂl.‘.J R].Sf! R]H‘Hj R].gb ﬂﬂd R]QE ﬂIB-ﬁlﬁﬂpandEnt]j' SE:]E:GtE-d
from hydrogen and ) alkyl, which latter group is optionally substituted by one

or more halo groups;

or 2 pharmaceutically-acceptable salt thereof,
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wi nch conpounds and salts are referred to hereinafter
as the conpounds of the invention" 5

Phar maceuti cal | y-acceptabl e salts include acid
addition salts and base addition salts- Such salts

WhHYs/BE3G60or med by conventional means, for exabgi/@EDgs/004951

reaction of a free acid or a free base formof a
compound of forrmula I with _one or nore equivalents of
an appropriate acid or baséf optionally in a sol vent,
or in a nmedium in which the salt is insoluble,

foll owed by renoval of said solvent, or said 10

voigel timpdistingnd tAndas eefteahn fpteifaf(e 2¢ thetovaouads dythe
freeze-drying or by filtration). Salts nmay also be
IBrdpat ed by exchanging a counter-ion of a conpound of
the invention in the form of a salt with another
counter-ion, for exanple using a suitable inn
Rexlvaageallpatdptbl-Calpoucldde atidt fditionveatt iaod ey addition

cont ai oubl e bonds .and may thus exist as ' )
Sel&qt%‘tggégl}f{ BAY bZ%?WQZH’uCDQH PSRBT SIS DY BRRGHOn
O?Q(ﬁt:be'aﬁm ¥ dual hEQUBHE OO AN SHERLLRONEEE R0, jore

m xtures thereof are i ncluded wthin the scope of
eqmvamts ofan 26hrGoiapoanidisr bisst betionalenta sofvengyprdah 8 medium
.exhi hit taytoneri taptoneric forns, and .
%V&waﬂr &% brodrolpl: -A}'ﬂb?%ﬁ_ﬁwvﬁﬂmm Pngad cBhebror Frad
NS hQHs sﬁﬁﬂmuﬁﬁmgﬁest heai ny Q%Eﬁcﬁnbmcc%ﬁ%ﬁgp%abjn

one or nore asymetric carbon atons and may therefore
Tiipetiob). t Sgdtsi oAl @lew/ber pohirasste e GixslonemE sen coupgr-ion of a

Di ast er eol saners may be sepatcateg using conventional,
cPGHE UeLE SETOR A iedog Ay ur Tt BATS e ater B for
et @lihd Sati R o BRLWaLd RUS Stereoi soners may be

i sol ated by separation of a racemc or other mxture

of the. conpounds using conventional, e.g. fractiona

I L1i-sation_.or HPL chni .. Aliernativel
ChRES RS of 3 RPr Bl R o 8 UL N Al BBV B
(drirecap mdPE i(aksemeRt) eadihyiridQsdsdrt WBoB taatl il vidahledd als
under condi tions which will not cause racem sation or
beggi et Fushriparect el iR thegpofgapimclute wisRm, theyeope of the
t&&ﬁghion of the appropriate starting material with a
chirtal auxiliary' which can subsequently be renoved

at a suitable WD 200610"7366 PC7/ GS200510( ' 4981

Staffre, .derivatsation (i..ea resQ)ution: including
Comppun pf %L@E&Palf et 3fs0 ot @ylprApite A1 tpptogeric forms
ArAGAREK AN Bhre@Cd:E ichiibd WABEh N SSHRAF AR venbn t he

di asi ereoneric

Compounds of the invention may also contain one or more asymmetric carbon
atoms and may therefore exhibit optical and/or diastereoisomerism.

Diastercoisomers may be separated using . conventional techmiques, e.g.

- chromatography or fractional crystallisation. The various sterecisomers 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 appropriaita optically
active starting materials under conditions which will not cause racemisation or
epimerisation (Le. a ‘chiral pool’ method), by reaction of the appropuate slarting

material with a ‘chiral awdliary’ which can subsequently be removed at & suitable

B
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derivatives by conventional nmeans such as

chromai oeraph™. o_ by reaction with an appropriate

chiral reagent or chiral catalyst all under conditions
WO Hikeirowacit o the 5 skilled person. All stereoi sOTEESiamM@1on

m xtures thereof are included within the scope of the

invention. Unless otherw se specified, C _, alkyl, and

C(_, ali.ylene, groups (i#here q is the upper limt of

the range) defined herein nmay be straight-chain or,.
s Gh PRI bE forSURtTte Bt RE b & s 5 G R i
cxaMpic LR Qridhi-8Ral ASiHaRNEOR! hat @)a@fiof aF BN Jal-enEhmbec
branched-chain, and/or cyclic (so formng, in the case
derivfiivat by tdnvent@3abmeenschguds chydmeeo oapho o) by reachel #dbeanf

ali;yleve, a C, ¢l oall cyl.ene. group). Further: .

aop gt (hEfaeRe it P S aeed fBhiogt k0 g e

sliliE@YedsoR ACRERRNIRLAIBindSHERIr-g HRYBS HB)ndhsR BehBakke
cyclic. When one of the groups R2 to R represents

scope i Bhe 18n@gd any one of the other groups are C-s
alkyl, then it is preferred that such an alleyl group

is not cyclic- Such al kyl and al kyl ene groups nay al so

UnldR€ oB@kbikadreifieal cwggg% Lhere  iSiemubidgh gg:hsﬂawp‘@@ Fhe

(i-e- a mnimmo ) of carbon atons, . )
upp=u izt oirtht Bog¢ ¥ drfiried direfromaie basphght-Ehem bie whesdhefe 15 a
alkyl . _.a Cz y allcenyl or a C al l rynyl group_gor,.
ST REEEALES o THIYE a0l o FedhGniad) B arien
atorr8 be Mﬁﬂdh@a@haig,oa@/&u@m&%ﬁ,fogmlg.oai 116 YohseQd OMRSL, GWher e
g is the upper Emt of the range) that may he

cyclozBiyl conedr. mayheesaohokyiets 6 Gr, Bickpbivians grwyn). druothss,,
f r .be- bri.dged

ich cycloal | .groups . may further . 0

wheny o1 € Wpe Bl pn LR PomaBtn ) S od el iR iR

crougdndSarb-Ge] 8aliKy Wigh @HPS) the GkbsRFah Gelrkyles @ OUDSE,
may be saturated or unsaturated pqntalnlgg one or

and apyranedd s ethey graupplzee Bontllyl fteamnit ng Prederr ek thpsacla ag,

. dycl oal l.cenyl , or_ cycloal | cynyl .grou i
Ak g ¥ Py B P RSt R B4 Reted
oz, whatCthera iy tufgrRHPmdbl e b nhiRithitg oG&s6) whekkord itms, be

substjtuent is another  cyclic conpound, then the
unsaterpéerl (STHmEs (o1 eramrlay thetast ttacied: & froudrma! §F fgleq

: cycloal kyh. gr , N - cald.ed. '
it 80010 SR R 200, BT8P LB St
groupPCT/ GB20US1(104?SI 15 Cy_s beteroal kyl cne chains

Include C, _s allcylene chains that. are interupted by

one
(s cycloaliyl groups (where a 15 the upper limit of the range) that may be

mentioned may be monocyclic or bicyclic allgyl groups, which cyeloallsyl groups
may fiurther be bridged (so forming, for example, fused ring systems such as three
- fused cycloalkyl groups). Such cycloallcyl groups may be saturated or unsaturated
containing one or more double or triple bonds (forming for example a Csy
cycloalkeny! or a Cy4 cycloallcynyl group). Substituents may be aftached at any
pomt on the cycloallcyl group. Further in the case where the substituent is another
cyclic compound. then ihe cyclic substituent may be attached through a single

atom on the eycloalkyl group, forming a so-called “spiro”-compound.
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WG Hef0te® f | uoro; chloro, brono and i odo.

or nore heteroatom G oups selected from-0-, -S or

-N(R20)-. in which R2) represents Cl al kyl -
optionally substituted by one or nore halo (e.g
fluoro) groups. 5 The term "halo", when used herein;

groups that may be nentioned include

non-aromati ¢ nonocyclic a d bi cyclic heterocycl oal kyl
groups (which groups may fufther be bridged) in 10

b 841} 18RSt 0B 8n 183 0C, CNEL LY f) frd

the rlrngpisyst e]rangllgs oth Cﬂ%ﬂﬁjnl = zh% P Mcmeé_m?g%y ohe

Qﬁemeﬁohfttw)uomammm selatieh fdre -K:DI aal; dSl‘UI]‘tD(@”(' of iratvBRE pH
ew1| en three and tmelve (e.q.

f?ér%é‘é‘-*ngfﬁ &ﬁpf rPdeBﬂ% et by e i meteckale yielcodluryd)
gghps may he saturated or unsaturated containing one
or nore double and/or triple bonds, formng for

exanple a C2_9 h: terocycloallcenyl (mhere 15 g is the
terocycloalkynyl

t of t ran r a C,
ﬁélr %31%1 wn':ﬂ 8‘?33:338 E@P‘”r@rg&;ﬁ% aphPIpe
ment i oned |nclude 7- azab|cyclo[2 2. 1]heptauy|
666 azablcyclo[B 1- 1] hept-aryl, 6-azabicyclo[3.2.1]-
Heterarygloalkgl moups thsiohay B henfioretamptde Jza)marmidihﬁ(ytnnnouychc

%Zﬁﬁéﬁ%@y‘%t?rg%ﬁ%?fyﬁ#ﬁa” iSRS b bl g Jridees) in

whlich>ao leastydned0.g( bﬁhcidlﬁhﬂgafjthg’ aﬂhﬁ)ﬁﬁ’ lt]ﬁrﬁlda) ysfgng ﬁatﬁﬂ T r;cy

(j ncludi ng 1, 3-di oxanyl" and 4- di oxanyl
c2 {1z .wtexoaama amdamywch dh@ frtall Iamry:iﬁ*r @[r il IJ:nthe ring

sydtedy % l?l ny% aﬂ%é oxa : cy\(;lcl ge[él di u%/‘ﬂe% ?tzegg %ﬁhar, such

mor pho
hetnra@c:mﬂdyb @,—&u@s ﬂa@dﬁa&iﬁﬁh&te@@@t@%ﬂi&@%bﬁﬁﬂﬂﬁ one ?r rnore

a/z IKRJ F eri zinyl, pyranyl, pyrazolidin

B‘b OF RIS §Pcls o (PRI EHOR pRamply rarcaﬂq.hmocycloau@ny (where
QUG , f y 25

qtetrah@%r&%%#éﬁy EI@%@? # ﬁgfhpéﬁchbgmgﬂyluqu Cag

heiegyqyalglivbpy piodyd  ( sheth a:ﬁay 1, Be 3, éndngbﬁ@hydmﬁmﬁl dyj.
thietanyl, thiiranyl,

tet hyd |
azat%ﬁ"ﬁ’&#" 3131%‘? Ao % Gt %&P 3&1311 Thapit-any)y (6| ﬁ@bu‘mﬂﬁ@ 3.1]-
octdnyg, S-8tdzhbiBiolTy |2)]]0&5ﬂﬂan¥£1113ﬂ191 t tl&cﬁduﬁ ydl\/%)gragyl

Substituents on héterocycloallcyl grodps

dibygroraheylat dihydsepyrovat eﬁuclmamz Sadxhrdmmtdiﬂ),r | digkolany]
het roa her, in the case
TR b P Poril (PR ERe fﬁ %Wweanw& figany),
dxt}ummmtmdludldgem $aehByglh,i CdignrReY ké%ﬂﬁkﬂﬁl
%1 gh a single atom on the het er ocycfngal grou
FO Agla @éduglgml,edmagmhoﬂigyl, cahqxabnﬂclo [Etihl]tmpmﬁylof 6-
oxaBlchel 5‘@?]&’&98{’1 NSLERGE Yl %%‘_lsrlkyl:lup s piperidinyl, pyranyl,
pyrazolidinyl, pytrolidinonyl, pyrolidinyl, pyrrolinyl, quinuclidinyl, sulfolanyl, 3-
sulfolenyl, tetrahydropymanyl, tefrahydrofuranyl, tetrabydropyridyl (snch as
1,2,3,A-tetrabydropyridyl and  1,2,3,6-tetrahydropyridyl), thietanyl, thiiranyl,
thiojanyl, thiomorpholiny], 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

Het er ocycl oal | yl

the other substituent is another cyclic compound, then the cyclic compound may
be attached through a single atom on the heterocycloalkyl group, forming a so-

called “spiro™compound. The point of attachment of heterocyeloalkyl groups

PCT/GR2005/004981
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so 3006i 07366 PC17CB 005/ 0049%l to may be via any
atomin the ring systemincluding (where app op_iat) a
ileteroatom ;suet' at a nitrogen atom or an atom on
wao zo@ayskased carbo_yclic ring that nmay be prrES@RE2a3/00498]
pail of the ring system Heterocycloallcyl groups may
also be in the h'- or 5- oxi di sed form 5 For the
avoi dance of doubt; theltern "bicyclic", when enpl oyed
in the contexil of r’cloall and_het erocycl a{l I
may g olifs e fers L‘%O“”’sut‘ﬁ grotips 4 )rﬁ“C[\}&ﬂ cﬁﬂfhe ge%:{%ny r%lng
. 0 b en E{Lm a@li ACARH @At gvsfiedd theofictistring
hete TE’EED” ['III‘EC!l tgﬁtvrr\? kl)r dg . when enployed in the conte;
thar m;,t\ LanrEQEQﬂ mplaho:ylmmmhermr@cyhteﬁkalpﬂ t SiApEs FEF & t o
10 rmnocycll C‘gﬁ% bi cyclic groups in -which two
be It HAY-Hj e elEcaloo®s are |inked by either an allylene
or heteroall <ylene chain (as appropriate). Aryl groups
that may he nentioned include C6-14 (such as C'-is
For thcerv@idaife diapybiatiyl 1u—ngrbmpcshr:’iswbw fg-‘rilalab%ﬁ welpe pantext of
nmonocyclic, hic ic or tr| C an Vi
exeloalbylasnd beiprsergeiat BoRRTegs © kb GRAER Dy 4
CRuikocuithe SfPHRE v | terche itk
ring ‘Slﬁﬁ}%%‘e ﬁg%hﬁﬁkea such as
when 2aildy=t éh tahydreanaphydiy alltyl ar rm;amqyclo allyrly éﬁv}DS apigrs 1o
| luorenyl. The point of attach or y
monoBislg] & BRI ATREOD ¥RERLT SR ETeR S Rl

y [ oup DiqY ebdi€ (Qrapbfobgmel i c, they are
E‘thmm"b@% ! ﬁﬂgﬁguegjt ﬁ%fﬂlt ( dP1be0|'gu le via an aromatic

ring. 20 Heteroaryl groups that may be rrentl oned
i ncl ude those whi. Clagﬂha gf ﬁs 5 apd 1%
Aty gFepRpEa! ME) B THEEY b &eoRBEY &Y e *reycr ¢ %

moupg Eﬁ%%b&s iny V%%Qﬁ%yﬁl'i@%@&hd @&&bytﬂﬁ&nﬁfhﬂﬂrh Batlwmgﬁ is
r OhatT c and  wherein at | east one (e.g. one to four)

and 1@fmg habed ooms,iin wiheh &tiipgpt Q%tmuasﬂmwerci HaR &P BN

R Ry e %J?Xyd?&f@sﬂ‘%ﬁ?%ﬁ‘ﬂ%
mdt‘.n}ll &Fbﬁ{bz J:” adi 340k )ofl hiachaal bif aefir aoamny inaarte- vztmarrg

erably, aeridinyl, benzinidazolyl, benzodi oxany
atom dﬁ_f"eihinﬂg ayeepi Mt welse it BXGEGIPSEF I DX c,

i oxol.yl zof ur a of urazanyl ,
are hﬂ%“eﬁﬂ?&g‘hif‘ﬁlzodl ’i’ﬂ) mo%&%é’%aﬁ} %%Jgﬁy(%)ﬁﬂg(zl ncl udi ng
2,1, 3-benzoxadi azol 3,1), benzoxazi nyl (including

34d|hydr02 U-1,4
Heteroaryl groups that may be mentioned include thoss whi

14 (e.g. 10) members. Such groups may be momocyclic, bicyclic or tricyclic,

ch have between 5 and

provided that at least one of the rings is aromatic and wherein at least one (e.g. one
to four) of ths atoms in the ring system is other than carbon (ie. 2 heteroatom).
Heterocyclic groups that may be mentioned include benzothiadiazolyl (inclnding
2,1,3—bsnzothjadiazolj;rl), isothiochromanyl apd, more preferably, aeridinyl,
benzimidazolyl, benzodioxanyl, benzodioxepinyl, benzodioxolyl (including 1,5-
benzodioxolyl), bsnzofuranyl, benzofurazanyl, bepzothiazolyl, benzoxadiazolyl
(including 2,1,3-benzoxadiazolyl), benzoxezinyl (including 3,4-dihydro-27-1,4-
henzoxazinyl), benzexazolyl, benzomorpholinyl, benzoselenadiazolyl (including
2.1,3-benzoselenadiazolyl), bemzothienyl, carbazolyl, chromanyl, cinpolinyl,

foranyl, imidazolyl, imidazofl,2-alpyridyl indazolyl, indolinyl, indolyl,



Lh

10

25

30

30 benzoxazinyl), benzoxazolyl, benzonorpholinyl,
benzosel enadi azol yl . (i ncluding
2,1, 3-benzosel enadi azol yl ), benzot hi enyl, carbazol yl,
chromanyl, ciimolinyl, furanyl, imdazolyl,

Wq¢ M0da78p61L, 2- a] pyri dyl, indazolyl, indolinyl,rcndatoekinosos:
WO 2006/ 077366 PCT/ GR2005/004981. 17 i sobenzofuranyl,
i sochr omanyl , |50|ndoI|nyI i soi ndol yl, isoquinolinyl,
isothiaziolyd |soxazol L naphthyrldlnyl (i ncl udi ng

|d| e 1, 3-naphth
isguenn g RELY ihchbmanln ) BREAR Y e RD Dls G
1s@th%zﬁﬂ}qxa%ﬁt@91ﬂ| ,ndphﬁmv‘*rd%@dl(ﬂﬂﬁﬁﬁik drﬂjnékjhtny"ldmyl OT.
3,4 oxadlazolﬁ oxazol phenazi nyl

profeeshdy hﬂaznanlst ym#mrlhamézﬁﬁw htb\ff@mﬁ@h rgnadlam}rl. figpelnding
19Wa2'1g¥%, ?}ﬁ%@%galdl)fwlyl Y& hdaz }[Mi ol?iar&:@é!ﬂyl henaziny!,

qU|nazo |ny

pHaHbRkzingd, Ny ,phtmwfn@rx al ptayllinylt eptumydr pm@msﬂl', n@bztamslyl
(|nclud|ng 1,2,3,4-tetrah dr0|squ|noI|nyI
Pysidezmgylg pyad Dﬂ:aﬂ’W inyd i Ayipgzolipds %WY@)W@IZMJ

b Mool B LAY L) (OB gt
antlhi>ggd¥, alﬁkahb’drbﬁoﬁmﬁhmd) ngatﬂh?draqdmulagll a(zmjlgdmc 11,2,3,4-

?..4-t hi adi_azol yl hi adi azol Z0
el A BRIRBIRARYIL 2bthi %EJ# qurﬂhﬁ*é%w}o liny c| zalgP tia c{lazo‘lyl

(m%%%ln%ﬁ aéﬁh%%m%é tlﬁ uent S onjr >t/)alcg_\jltd :1?%%-9: ﬂlfl&aﬁmw It%%w”

ihmblﬁbmanyalp n]:uemrh ammolﬁe(muum@dl ab- tmzysljda,t @m 4-matdﬂ§1 rzmﬂg
oi nt of

ste ncI roatom The
L3y ﬁﬁ% ftf:“%g‘cl‘ér 0§F§$t1t&1”6% B8 W@%él GTUPS YAYat Bhiten
ap%rla rifdeNGe ﬁat%bf%ﬁﬁfﬁy' BekUEI B8 1 W‘E?%ﬁ)m@ﬁ@ﬁ&ﬁ“aaﬁﬁéroﬁmm

eroatom (such as a nitrogen-a an at om on
ThaqmuauﬁbﬂmdanmmG#dkﬂ@uﬂwhgmmpaﬂmﬁd#1@@ﬂp?@§mmmlﬁﬂ pagt

oyt gudipd ooy 3T £ AR LR BS o Tosh il o
an RS i@ hsel bed8odRah ude ﬂﬁﬁ@ﬁl@iﬂ% YSescht ﬁg g-&n of BQY PRg

20 tellurium selenium and, preferably, oxygen,
SYSHRr blgteroagy] drasws Mraiwﬂeﬁr el Ao aalﬁtséd &rrdoubt |
"het erocycl oal kyl ene", "arylene", "heteroaryl ene" and
"cycl oal | cyl ene" groups as defined herein conprise

Heterdandahh ghai ¢zg Hesmemiodad dhclade helde ahysphomdk) sidon, &bron,
aryl, a heterparyl, or a cycloallryl, group (each of

tellpinselaim guh Sréfeseb e YRR HIRPERIRE UIPEEY ves t he
purpose of linlcing two different parts of a conpound
of the invention together, in exactly the sanme way as

FOIEthE‘. awmgdce nﬁdcgmumateomycbe]kshn&i’ t‘zﬁy]renﬂ’st‘hetlmb aryhne” and

“cye c:aﬂcy eng’ gtsoups as %egnedaﬂg'gltn CDlarllpIk‘l e “Et[k%’lcp gr-gglljjssm w c:h a
heterocycloalkyl, an aryl, a heteroaryl, or a cycloallyl, grotp (each of which are
as defined hereinbefore), serves the purpose of linking two different parts of a
compound of the mvention together, in exactly the .same way as an alkylene group
can be said to copstitute a “lmlking™ (ie. a divalent) alkyl group. Thus, for
cxample, a phenyl group that serves the purpose of Inking 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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Lh

exanpl e, a phenyl group that serves the purpose of
linking two substituents wthin, or parts of, a
compound of the invention together would be classified
“T)HWWOFHGE 30 context of the present inventi omrCE3GRIIOS/(U495)
"phenyl ene" group. WO 2006/ 077366 PCT/ OE2005/ 004981
| S For the avoidance of doubt. in cases in which the
|dea i T of two or nore ‘Substiuents in a compound n
| vention may pe_the.s tne | o7 it
9 ?H%aﬂkégpeégﬁvegéu stliﬁgﬁﬁg gré@ﬁ%?@fh1§ﬁp% s
subshnESk depenanthd oFek: examnenayi e tht [3ems| 'ﬂ'@&tﬂU@%ldl"WlU»—S
which R and E are both aryl groups substituted by one
of thoreporie 5ur@pmﬂa1:c| ajf MOY KGRy S AT {HETAPERT il g FBL peFo- 10

. Question, A, | b SR St B | el o mphen

the 3 s a‘?hgﬁ}s/%bsﬁ ?%ﬂé y%:‘smrew%han oln% substituent as

C).; 4B&L neslps hae eliny] drbepd deghdstivresoayf be tios eaina dirviidigsgnt.
substituents are not to be regarded as. bein e defined

Similaplye Mep EFEBHETE FERELTRHESHR @i EePRFETR

.ir epresents ; UOSL 1 e ttg Chebie o deldn
h"r"]ﬂdgae’ R R %ﬁ?ﬂganrség)?g{% nal %&Hﬂleg Ea%yl ,ﬂov\hl ch latter o

bein EIEL,; = =Qu:14n$ &ttbsinﬂ:mﬁ@darhy o) andtolnd{ d@:mi:setmqefgo ofin tatygl
groups are not to be a
group nmfétlalﬁ@ehidg nie, addgon ek Dé\rofimalggc ?Cj“ﬁ]; lYﬂ’c”-% %ﬁ%ﬁ EPUP

, el §F d mRefebdregatdtas
10 s Suéﬂ[ﬁulme%g-‘ o Eréciigoﬁ”“by etzwgg 19 edg%%r éllgn to nsan Roa,
bainﬂ_fbr%-_,?ﬁdcnﬂ?gd, Roe, R9r 15 R9g, ROh, R9; R9j 0:, R9m
"ROn R9n, R9n, R9r, R9e, R9", R9u, RPV, Row, R9X,
R93and R9- inclusively. nv pair of R9a to R92 and
8708 R 070 §2,86 G 2 1eBhQlorand-fR7 L] phay. bapliiibked
For 1?“0@% 1?%@?’” ?'odg g"r'rhﬁgcgrﬁ Lngﬂ"'gié Lher éﬁRZbefore deTfjlolj . EIz':hjitls
this Wi9Ad erdBQmod Biyahe Britldd petshe t2M=R1E ", MY, RAdR @ R,
: 0. sR9d,a04, 9 . By at taches: t.0x @lnle
R, ﬁ%JhIRog%n Rat & whi € e aI £ ﬁBPDaIRt =0E€£{§re=?f na%‘ oafﬂ
_H}DY\%&RBa to RO (e.qg. tvvo R9) groups may be attached

ferent oxygen atons (for exanple in a
1, 3-rel ati onshi p) aII of  whi ch may form part of t he

JENE-ANL SR LTS il G S S L g tf{?";pfab s
totred%a?gﬂgé)g{ 2 r&g% C%J}I&Bb%@&mq O)FBKLJ'@‘\@(‘m]R 1RY )IN@R.F

Ay

[ |

NCE) (O :Ron, -P(O(ORIr)t,
20 R, Riﬂ{@d(mgﬁowﬁ(smbrﬂmnd ROy bRewichrOr) & smgh{ WRw gpn

atom w}:uch also forms part of the ring, or two R* 10 R {e.g two R%) groups may

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

which may form part of the Ting.

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

X' represente:
(2) ~C(O)OR™, -C(ONR™R®®, -C{OINH)CENR™INR )R, -C(OINEDCN,
_S(0)sR*, -P(O)OR™s, -P(O)ORPNERI™R™, -P(OYN(ER'®R)s, -B(OR™); or
-C(ONE)SORY

0 (b) an aryl group or a heteroaryl group, both of which are substituted by at least |

one substituent selected from 3, and one or more further optional substituents

selected from A; or



30 (b) an aryl group or a heteroaryl group, both of

whi ch are substituted by at | east one substituent
selected from X2, and one or nore further optional
substituents selected fromA; or W 2006/ 0% 366

WOPOT/0B2@05/ 004951 19 (c) a hetcrocycl oal | r i@t @10s/00498)1

substituted by at |east one substitutnr selected from
X3, and one or nore fltrther optional substinments

sel ected from GL and/or Z1¥ and/or X2 represents

(CC&% qu@hq\]%é\ Flg%latjtﬁg (}jny g;ar%)sRRsT% E,\feleﬂtﬁd from
9{) 3RV& mgﬁoﬁﬁ@l@%bﬁ@nﬂ RUBH QRO NCBEGIIRG' and/or Z';

-P(O)(hT(Rlol)R9)2 -B(OR9y)2 or -C(O N(H) S(0)2R1'
e conpounds of the invention that may be nentioned

x' W N i e

o, (RL._(BRRZ, - B(ERI(ORD,, - C(QRB)D@&Q:)N(R]%)RM
ROt

h

0? foll owi ng gr oups:

ﬁORQ}).NH o @)N@S(CEFEQJ N O YN NON Rg"0

POn0 R9a0 0 N ORDI -N N~5 fiN --\ 0O N NO P9rO RGCsO
R"OOR OFOOR. \/ OR / NN / J 3N,N1Of | ¢
MbBRedrompounds of the mvention that may be mentioned inciude those in which:

Y reprssents -C(O)OR™, -S(O)BR*, -P(ONOR™, -P(O)ORHNRM™MRY,
10 -POYNER!DRM,, -B(OR™). -C(CF):0H, -S(Q:NER'*)R™ or any one of the

Tollowing groups:

0 OrR™
O
Q.. [}
lN 7S Yy o =y H'f% : 7
\\ ,E] N \ o Y;’N N.—-*N
OR J
Rk Ry RIB0)
)
LOR™ N Neg 5
_(\rij | ' / { ’ ' / I ] O
N N0 =N =N
=ty R0 RO ORr*
¢ F
O N—N
OR™ ;N
DRBV 1 ' JN
—N R N
N F }[QHI

15
Further compounds of the invention that may be mentioned include those in

which, when Y represents either:
0
@ 0 \fo
L O or — N>_~;. N
H HO
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R 15 Further conpounds of the invention that may be
nmentioned include those in which, when Y represents
either: O 00 NOI OHor -NN HHO

WG 20064177366 . WD 20( R/ (177366 PCI/GE2005/004951

t' C1320051004951 20 an d represents C ~, ali:yiene or
C--j. hetc-oali-"lone, ho-h of a aich ane.
substitut ed a. thn carboh atomthat is adj acent to |

2 - —= Sho g eﬂ* ayfe— (U b ) t, O)\"' ] Q o|rs
ans 1"“5 e RN@N‘ {5‘ %u?fhef’ choﬁ:p%fjh lof ‘?gwe ] n\viélnfll on
sum,hﬁaij dmaly hﬁﬂmﬂbm ahed: kdatande: t‘hmsé Jther BhiehesanlensSy

epresents =q,§1- ST re,presents (a) ad .,~
‘"1‘4351 KyFRn&ior g =HENe'Gai B 1YPene chain both of which
|atter two groups: (i) optionally contain one or nore
unsarurations (for exanple double or triple bonds);
Furti#d doniphwalk e fofii amaitloy Subatait bt esknbiynehenobudenthicse in
substituents selected. fromGlL and/or Z'; and/or (iii)
‘“’mvhavh%Wfé@T&nC@93l JAPTEENS 5 S menbered ring
r e n, f " 20 -
(a) e GO ARy K e R BPpaEPEnP el b8 & i RRCEy) BRhins
(ie habptionyhi cdhtﬁmn:gmopi n@mahjhsmmanmzm (T lexdpl3 doub]e or
beteroatons 73 and/or 1 to 3 unsaturations (for

exahﬁ’llﬁ‘@oﬁ@ﬁ}bl e or triple bonds) and which ring is
(it S8, H&L{QQQML uSHRSthL Ut &by Qs TFes from G

ubst'i | uen ecte From
and/or 2% and/or

(i) may comprise an additional 3- to §-memberad ring formed between any

onc or more (e.g one or two) members of the Cy alloylene or Cop

heterpalkylene chain, which ring optionally contains | to 3 besteroaloms

and/or 1 o 3 unsatuwrations (for sxample double or triple bonds) and
which ring 15 #isell optionally substitnied by ane or more substituents
selecied from G and/ior Zl; or

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

substituted by one or mors 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-positien, by A,

A represents G';

G represens -A' Rm

Al represents —N(RH“)A4

Al represents a singls bond;
R apd R jpdependently represent Ci. allcyl (such as Cy.s alkyl (e.g. methyl)),

which allzyl group is optionally substituted (by, for example, halo atoms) or. -

preferably, unsubstinted.

Preferred compounds of the invention include those in which:
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(b) an arylene group or a heteroaryl ene group, both

of whi ch groups are optionally substituted by one or
nore substituents selected fromA 20 Mre conpounds
of the invention that may be nentioned include those

WOoRMoWnT3eh: R is preferably phenyl substitutféd/BX#5/002051

exanple in the 4-position, by A ; Arepresents G3; 031
represents -A]-Rl2a; 25 A epresents -N(R13°')Aa ; Aa
repr esents a si ngI e bond; "R123 and RL3fl i ndependent |y

LESEN Sﬁla&% %D ﬁ."l a(’%y %ﬁn@}%dcé J3au8}|r1kﬁé| \afﬁfe‘,ngaf'ce“ ToOUD

lﬁ%ﬂ )% 0 olp is optionally substituted
1S(o@ﬂonil@rsu&x1&nm E'Iy Dhﬁbﬂﬂlﬁt‘(ﬁi’&)lbmu\fllt pr ef er abl y,

N R T R

RCT/. 81 71 T represents a single frond or
asl}f&ﬁa %ﬂ%‘%g%g]?‘l}%éhed Cl-3 allcylene, which latter group

Qi Sepipbdnanal Imgab%n&ut@a jksdare o miregerpeontaining  Cog

substit uent ; represents - q
heisoalesRTe Wi G TGHOR) BGP Fot W FATB! RN By " hone o
Qﬁg@l% ore defined; 5 Qrepresents a single bond,
4” aFkyl ene or, hi trogen-containing C2-6

sth e&lﬁfs@ﬁs y(D(@)é),t\ whiP(m)(DRt D pr emeryh EBWPs 2 BREOsDTE REHE Pry2

SepeycsdlaT Somine tamplater (e Siaips S MiBSidi of EREABERLS

ﬂ@@@ W@)"( aryl
ﬁlfiﬁ‘t roaryl group or a heterocycl oaII yI group, whi ch
t

er three groups are §ybst|tut ed as hcrei nbefore
mfbpdesﬁmm@m)&z t@pPESEPES )22 C(0) OR9a or - P(O) (OR %

A rresntinns G o Lpdort @%ilbrsg&peaggg@gdeym%@é@ ‘ghgd b by
“R:E?el:s@:ﬁﬁé@hélbm %ﬁ]@lﬁmﬁﬁb}ﬂﬂo_or,‘% . %E;‘!r Easent s a
Al rcp?essnts ;.) chr]e bond, ~C(O)A%, S\ICR%")A or —%rAS_‘ ’
A* and A’ independently represent -C(O)-, -C(OYN(RPY-, -C(M)O- or a single
bond;
R R and R independently represent hydrogen, an aryl group, a heteroaryl
eroup (such as tetrazolyl (e.g. S-tetrazolyl), imidazelyl (e.g. 4-imidazoly! or 2-
imidazolyl) or pyndyl -(re..g. 3-pyridyl, 4-pyridyl or, especially, pyrid-2-yl), a
heterocycloallkyl group (such as Cag heterocycloallcyl, 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 eroups are optionally
substituted by one or more & groups and/or (in the case of alkyl and
heterocycloalkyl) Z° groups;
7! represents =NOR P, =NCN oz, preferably, =0;
G? represents cyano, -N3 or, more preferably, halo, -NO; or AR,

AS represents -N(RP*A’- or “QA™-

A? represents -C{OIN(R Y-, C(O)O- oI, TIOTE prefarably, a single bond or

-C(0)-

Al represents a single bond,;

77 represents =NOR'* or =NCN or, more preferably, =0;
G represents halo, -NO, or AR

AT T -



15 Aa and A5 independently represent -C(O) -,
-C(ONR3d)-, -C(0)0- or a single bond; Rl2a, Rl12b
and R12c i ndependently represent hydrogen, an aryl

wo roguoup; a heteroaryl g oup (such as tetraZ@ITyGE@NgUIEl
5-tetrazolyl), imdazolyl (e.g. 4-imdazolyl or 2-
i rddazolyl) or pyridyl (e.g. 3-pyridyl, 4-pyridyl or,
especially, pyrid-2-yl);- a 20 heterocycl oakyl group

.. (such as, Ges heterocycl oal kyl, which group contains

= r@ﬁeﬂéxy@en Sr “preferably, nitrogen atom and,

7 1'199&,5 a further nltrogen or oxygen atom or,

" "nor e pr efer ab|¥ - | al.kyl ... ,gh jvatteé,{ our_groups

whenaihe cﬂptd*"d‘h“é] R bs‘tl t &t edRby- B ne Br GBYroups

d/ t k Z3
OPtlmg’rrﬁé u%é’m TI?‘Sd Zh o é@hé@%? g mwgkgﬂu% qw&lp?%lfr er%)tl)? Y,

5 groun 50 GZ represents cyano, -N3 or, nore preferably,
ol o - [ AORRLER 166 zsepr@gsent;ns B 52) Ao
when- -,ouRé“ rB PeBEntE "~ & O R(RER )y R TESTRF e

pref er abl Si-n baon -
DleDI}ElélbrE‘éé%ﬁlf é_ ga Sldﬂg& & bg Si% 1011%2511}3%[&1%8%0811 _c%oméiw ﬂuoro

erou =NCN or, nore preferably, =0; &3 represents haI o
PPNog, or -A'-R 16a; ....... . WD 20061077366 PC

/| GBBZUU5/ 004981 z represents -|'"~ir ' ~"~-" Z°~°

s B ST Bt SAPPAE. 7ol S e My

h“tarf%&élf:?ﬂ?l] ¥ SR td Ak ednbuds op’tldnﬂlly srhbmtdﬂz&i opbianal or,
uent is one or nore halo roup}1 whe
prefereblg. plienfR] sapbthyl, 1pseTolR, GEanyk thEgyl, Mgajolv ]@Tld&%!_‘glzfﬁ a

and resen t Bt
1‘MWPB’II ; Lﬁgl%%{{ 6& algsi% Mfﬂv Eer%‘t%?iél gﬁ%H%r%br%D ?Eén‘?%og%i f o
pvrla)gl&%os nginr g f@?ﬁﬂd oarathyraiyd), hedenddr yhdodylo updotimgl

en epresents an aryl or . .
5 ispindolinyl, qumo]myLy 1,2,3, g tsrramfd_roqumolmj;)r/l isoguinolinyl, 1,2.3.4-

benzofuranyl, isobsnzofuranyl chromanyl,

10

tetrahydroisoquinelinyl, quinolizinyl,
benzothienyl, pyridazinyl, pyriwdinyl, pyrazinyl indazoly!, benzmudazolvl,

quinazolinyl, guinoxalinyl, 1,3-benzodioxolyl, tetrazolyl, benzothiazolyl, and/or

benzodioxanyl groups.

Preferred values of R' include optionally substitutsd carbazolyl (e.gz. 3-
carbazolyl), benzodioxolyl and, preferably, phenyl, pyridyl (e.g. pyrid-2-¥1) or

imidazolyl.

Proferred values of E include optionally substituted naphtiiyl (e.g. 2-naphtyl),

1]
L

quinolinyl (e.g. 4-quinolinyl) and, preferably, phenyl, pyridyl (e.g. pyrid-2-yl) or

imidazolyl

Optional substituenis on R R R RY R, 3 and E groups are preferably
30 selected from:

-C(OYORY;

_C(OINER™MR;
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25

30

heteroaryl group) and F. may represent include
optionally substiruted carbazolyl or, preferably,
phenyl , naphthol. pyrrolyl, furanyl, thienyl,
pyraznyl: imdzzolyl (e.g 1-imdazolyl, 2-indazolyl
war2obgmmicda-rol yl ), oxazolyl, isoxazolyl, thi _ i
pyridyl (e.g. 2-pyridyl, 3-pyridyl or 4-pyrid§ﬁ?¢¥kmym”m”
i ndazolyl, indolyl, indolia:tyl, 15 isoindolinyl,
qui nolinyl, 1,2, 3.4-tetrahydroquinolinyl,
I soquikholinyl, 1,2, 3;4- tetrahydroisoquinolinyl,
GUPHST - 5T pre PISER2FuUr anyl , i sobsnzof uranyt chromanyl ,
ot i enyl.- ' |, pyrnnidnyl, pyrazinyl,
]?ﬁgg%ﬁﬁ?ﬁg=@%%@%%U%§§§¥y|, qui nazol i nyl
aanmoxal i nyl, 1, 3-benzodi oxoiyl, teirazolyl,
zot hi azolyl, and/or benzodi oxanyi. G oups. 20
“Preferred values of Rl include optionally substituted

r J = ) D | oxol_yl an -

PRI Ly Dy (EATRAERLYora RERE REL X0 R AlPuding

ethildazodpyl, . is@Fropyle freliut gldon girefemblyf nlethyd cdrudeity), #-pentyl,

.opti onal ubstijtuted naphthyl (e.g. 2- htyl),

QST b T 8 RO b DRl e FrelheoDi, a7l Ry cJlpsgy’
i - g T 2' ; j .r .D'o -

og)ﬁ élgﬂéxyf),ﬁgﬁt cﬂ%?.gﬁr:w%{?ﬁ)RR{:t ,%%tﬁ%ﬁ%’(%fbg?g%%%cnﬂ, |

ubstituénts on
2epreppybflebuadiyy, 2-Bitesd] 2dvtedylf i-pentenyl(E-OptByl,; 4-pentenyl or

-c(o)r 7R 006/ 077366 PCT/ CF32005/ 981 23
ARG AR Cr ol SRR B O HBITERTE e VY g 8 O
£afbrhBEO 1Ak BY.ONGBbio Y AeferadlFR fluoPo)Chrolp dsh € nFu'a/W f
Palkyl?éﬁouppia be Iingg? orB%?anchgdh(ePg¢ C?{ éTkyF
eX4pelE. 'qn@netbyf\jqn profergigpyloroma byl difipbromsitylioy Ipreferably.,

fr /, methyl or t-butyl), n-pentyl, isopentyl,
Uﬁiﬁg%§$9ﬂ¥ i sohexyl), cyclic (e.g. cyclopropyl,
hery ot @hcdsoPent Weter@ycloMey0BRYD ) preRably 6dEkihfhy a

(e.g. cyclopropylnmethyl), unsaturated (e.g.

NHTOgFR 51@ﬁ1yqn’d, optionally, a Turther nitrogen or oxygen atom, so forming for
example morpholinyl (c.2. 4-morpholinyl), piperezinyl (e.g. 4-pipsrazinyl) or
biperidinyl (e.g. 1-piperidinyl and 4-piperidinyl) or pymolidinyl (eg. 1-
pyrrolidnyl), which heterocycloalicyl group is optionally substituted by one or
more (e.g. ope or two) substituents selected from Cy; alkyl (e.g. methyl) and =O;
~OR?*; and
__N(REIJRZZ.
wherein R*! and R* independently represent, on each occasion when mentioned
above, H .or Cis alkyl, such as methyl, ethyl, m-propyl, »-butyl, zbutyl,
cyclopropyl, cyclobutyl, cyclohexyl or, preferably, isopropyl or cyclopentyl
(whach alkyl groups are optionally substituted by one or more halo (e.g. fluoro)

groups (io form e.g. a trifluoromethyl group)).

Preferred values of R™ to R™ include Cp4 alkyl (e.g. ethyl) and, particularly, H.
Preferred values of R'%°, R'™, R'®, R1% R' and R' include Cy4 (e.g. C1.a) 2lkyl

and H.

More preferred compounds include those in which:
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2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl,
| - pentenyl, 2-pentenyl, 4-pentenyl or 10 _ -hexenyl)
and/or optionally substituted with one or nore

WO 2000/(CPB)OR2' group or, preferably, hal o (e. BeTEH28800gpY1
preferably, fluoro) group (so formng, for exanple,
chioronet hyl or, preferably, fluoronethyl,
difluoronethyl or preferably, trifluoromethyl);

heter ocycl oal | eyl . sugh _as.a,CA-B thelgr agyehinal [hew
onc 0 r]gu L o PRF e FABT Cont ai 7 n% 2 15 nitrogen atom and,

prﬂw@mh@lg}@g =¥ H-a further nltrogen or oxygen atom so
forming for exarrpl e morpholinyl (e.g. 4-norpholinyl),
D r=]3rp$q@§r@m"i¥yb01@e0 rgC-4- pi perazinyl) or piperidinyl (e.g.
eridi and 4-piperidinyl) or pyrrolidinyl (e.g.
R’ aﬂd{m pﬁ?rbsgatn%{[yl whi ch heterocycloal Iryl group is
T rnp%feht@nél ém{glsuk@amt ut,gdalyleone(ear. cpuppropelege Ghe olf-

Wwo) substituents selected from Cl-3 al ky
cvclopn@n:sﬂgmpn Lsamwpsftwne (20 L-BRPPPY.SH ‘?3 Nﬁbicﬁi (28 ﬁﬁé}‘%ﬁ'h “Ro1
. 3 42, Ble)- ON each occasi on when

Pr”fcr‘%@nm hl %%?Eh}y g%heﬁ)@al Igi/l such as nethyl,
Y reprédeiyl- Q(m@m?opyl n-butyl, t-butyl, cyclopropyl,

cycl obutyl, cycl ohenyl or refera%# ll sop ﬁ%%lpor
Q reprsyeitopenta)s bRBAY HRrECed ’kllr)’ ot dfrfs TR B?Fm“iyt pg or

, LeEb ! L@y (iharllylchd UgF @)cli@raups
Pmpﬂlffeﬂg %SP%ﬁg%.yaﬂlPEn (E EH% fbsgﬁoufbc The %Fred’u’
EHF),leﬂﬁa(leUE Sycfpr @,a,ﬂeomF@rz]ohmvﬂanﬂ)a all afaviakk yll'v(eelego ephyle)

articularly, H Prefgﬁred. val ues of R’ob I%(}d
Dpnonﬂi‘brﬁu ity oFilind ROy BPHG CIEBYR%. §° €17 3)%al kyt

retoro gyt RVl YBGES! @E%&&Qm o g f g%geé]r R

alicyler@NdminTONERAY efie sadldhr ™ E.prESt‘-rEtp Ceseliws (e.DoEAHY t he
other (,nmore _preier bI) resents H ts a

! repgprgt wHHB gy (RE EREHGe ot Bsraalh D

-P(O)(@@Pﬁjga%%g%@?z% n;ﬁ #8 I (p%ng 1H-Erazol 3LVE608), E8ptenyl or a

pyridyl group substituted by 3

¢ reprasents -C(O)OR™;

A represents a Cys heterocyclozlicyl group as herzinbefore defined or, preferably,

G! or Ci4 alkyl (e.g. ethyl, isopropyl or, preferably, methyl or r-butyi) oplionally

substitited by one or more G’ groups;

G' represcnts cyano ox, preferably, fiuoro, chloro or AR

A represents -S(0)A” or, preferably, -C(O)A”-, -NRA™ or “0A>-;

A® represents -N(R"™)- or, preferably, -O-;

Al rc;irese:nts a single bond;

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

A? represents a single bond; :

R'% R™ and R™ independently represent H or Cis alkyl (=g ethyl or,

preferably, methyl, isopropy! or cyclopentyl);

g% R g R ORI and R independently represent H or Cio alkyl (e.g.

methyl or ethyl);




cycl opropyl ene), isopropylene (e.g. 1-isopropylene),
ethylene (e.g. 1l-ethylene) or, preferably, nethylene)
or phenylene (e.g. 4-phenyl(,ne); Y represents
'-Q§H@CR9 Q represents a single bond, linear -4
WG "B e. g. methyl ene, ethylene or 10 proB§T&meCs/004981
branched Cl1 allylene (e.qg. 1 1-di net hyl ni . et hyl ene')
or cyclic C3-7 allylene (e; cycl opropyl ene or
cyc)nhe ylene). all of mhlch aII -yl ene groups are

ﬁ@tﬁa@;ﬂé\ﬁ k&?ﬂ SURSF iz utred i i Snempes (Bfoem Gl5- GrofpEmRfed
, C2) heterocycloallylene, wherein the

rbre;t e.manajm grmuiping ha it deieoptiem (g, @2yen) &9 |feyrEge for
R70 represents C 3 al kyl

E%gg@ h%ﬂﬁ?ﬁ?yﬂﬁéh%¥£P@%¢e§mﬁts unsubsti rut ed

G%%@%@ityhal&eegm{oe@)razol 5-yl) or preferably,
- (0O OR9a, P(O (OR9f)2 or a tetrazolyl group (e.g. a

| FI :-tetrazol -5-yl group), a phenyl or a pyridyl

Pg§%$§§SUbﬁégt%§ gy%eterocycl gﬁ?ﬁftZFgﬁkﬁ%ﬁ§@%;u£&ﬂ534

-U@KDﬁDOH?f or @H&IBIMH)@Q*O)%EI(@D@H y, -C2BNGHECHST(®)0H,
al | sopr ef erably, nethyl or

-Eﬂbz(t—yé@)gﬁt)@lﬁ?faimﬁ'ﬂb% Tﬂ&(@a@@& one or nore G

groups; G represents cyano or, preferably, fluoro,
chloro or -A) -R 2"; Al represents -5(0 2A3 or,
10 Ppé{@freﬂ ablajties - GFO) AL, mdikle} aYADIOGrHs, O, -BHC Q)OC}Q (4-

CK@ !egghe?g;f - 5‘&@%@ bon@H”(ﬁbﬁb%?gs‘}é/’ﬁ{ogmﬁﬁ &@% bo ek
T ERCCE

palot W aft@hgrened it Tofroup fried exsadlay indakt dng),, C(@Hp)ﬁ@(ﬂ)l@ﬂ
or C cI ogentyl) 30 R13a R13b- R13c, Rl13a R73e and
dently represent Hor Cl1.2 all.yl (e.g.
nmet hyI or ethyl); WD 2006/ 077366 PCT/ GB2005/ 004981 25
any pair of R12' to Rl2c and Rl3a to R 3r are |inked
R0 freferabiy Srepraserfis r nesubignied phenyl, 4-cyclopropoxyphenyl, 4-

trifluoromethoxyphenyl, 4-fert-butylphenyl, 4-diethylaminophenyl, chlorophenyl
(c.s. 3- or 4-chlorophenyl), methoxyphenyl (e.g. 2-, 3- or 4-methoxyphenyl),
benzodioxolyl (e.g. unsubtituted 1,3-benzodioxol-5-yl), 4-carboxymethylphenyl,

20  4-isopropylphenyl, (9-sthyl)carbazol-3-yl, 4-dimethylamincphenyl, 4-(piperidin-
1-yIphenyl, 4-(morpholin-4-yl)phenyl, 5-methoxypyrid-2-yl and, preferably, 4-
cyclopentoxyphenyl and 4-isopropoxyphenyl.

ILh

Preferred '- valies of E include trifluoromethylphenyl (e.g. 3- or 4 -
25  triflucromethylphenyl), 4-isopropoxyphenyl, trifluoromethoxyphenyl (e.g. 3~ or 4-
trifluoromsthoxyphenyl), 3-cyano-6-methylpyrid-2-yl, 3-carboxy-6-methylpyrid-
2-yl, 3-amido-6-methylpyrid-2-yl, 3-amidopyrid-2yl, S-carboxypyrid-2-yl, 5-
chloromethylpyrid-2-vl, S-aminopyrid-2-yl, 3-carboxypyrid-2-yl, 3
carboxyphenyl, 3-methylsulfonyiphenyl, 3,5-ditrifluorémethylphenyl,
30  dichlorophenyl (c.g. 3,4-dichlorophenyl), 3-chloro-5-methylphenyl, 3-chloro-4-
fluorophenyl, 2-naphthyl, 7-chloroquinolin-4-yl, apd, preferably, 4-fers-

K A S -



L

L)

L)

ring, optionally containing a further heteroatom (e.g.
oxygen) so formng, for exanple, a piperidinyl or
nor phol i nyl group, G3 represents halo (e-g.'fluoro).
WO 0&/Preferred val ues of -Q X include -C(OOH:CT/GB20US/0049%]
-C(0)0C2H5, tetrazol-5-yl, -C(O OCH3, -CU
CH(N( H) C(O) CH3) C(O) OH, mmmmmmqqm
- CH2( ( 2- C( O) OH) pi perl d| ﬁ | -yl) and - C2H4C(O) OH. 10

buty lglgﬁe_@&.gl)%g@\éal \l'ie?e 4f_:0f C(OO)4 il djglg%P a| )C("-%Lg%aﬁw'h 'lﬁvna(—))--(}'

vl -cyclopropyl-C(OOH (e.qg. C(CH2 CH2)C(OOH i.e- a
" cyclopropyl group substituted by -C(OOH a to the
poi nt of attachment of the T group to the essentia

.indole rin X 1
Pﬂ“%ﬁ%@é?%ﬁv %%%Pé@%ﬁ?é%uH§%Qk%Pfﬂteég%ﬁenyfa&JEM&éj54
dﬂmxﬂﬁgﬁﬁhﬁgﬁ@poxyphenyl 4- trifluoromethoxyphenyl,

4-tert-butyl phenyl, 4- di et byl am nophenyl, chorophenyl

(e g. 3- or 4- chlorophenyl) nethoxyphenyl (e.g. 2-,

ComR?H_Etgsbqf met h nzo : ogﬁ{&gﬂaﬁ M{B té:ﬁnﬁl‘u&s that are

well 1&9@&@%%@&!&& ﬂhﬁmﬂ ,fm@dr%nltmmiﬁ:@ﬂyi phesiafier.
(9-et hyl) carbazol - 3-yl, 4- dlnethylan1nophenyl

4- ( pi peri di n- I-yIphenyI 4- (nmor phol i n-4 yI)phenyI
- et ho rid l,..an ,
oo BRES IR Red oL SO 0 o progess fr e
pmpm%ﬁhugﬁagin uh@@kﬂﬂﬁmﬁqlﬁhﬂﬁ@ﬂﬂﬁkhyﬁﬂhﬁﬂy| (e.g. 3- or
trifluoronethyl pbenyl), 4-isopropoxyphenyl,
trlfluoronethoxyphenyl (e.g. 3- or 4
- trifluorome y. 3- cyano- 6- net hyl pyri d- 2-yl,
@ rﬁﬂéﬂea%oc% AT A
3-am do- 6- net hyl pyrid-2-yl, 3-am dopyrid-2yl,
5-carbo7-ypyrid-2-yl, 5- chloronethylpyrid-z-yl,
5- am nopyr ifek 2- yl Q-)3- car boxypyri d-2-yl, 3-
car boxyphe 3/nmet hyl sul f odyl phenyl,
, hylphenyl 00 d“chlorophenyl (e.q.
3, 4- di chl T ¢l | or o- 5- met hyl phenyl ,
3-chlo ﬂophenyl, 2- napht hyl ,
7-cl Joroquifnol i rA4-yl, and, preferably, 4-tert WO
2006/ 0773(;RF 11CTI GB2005/00498.1 26

wheremn Q, X!, R, R R R, T and Y are as hereinbefore defined, with a

compound of formula III,
RIL! 11

wherein L' represents a suitable leaving group such as chloro, bromo, iodo, a
sulfonate group (e.g. ~OS(0)CF, -08(0);:CH;, -08(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 (ot Cul/diamine complex), PA(OAc):, Pda(dba)s or NiCl; 2nd 2n
optional additive such as PhsP, 2,2-bis(diphenylphosphino)-1,1'-bmaphthyl,
xentphos, Nal or an appropriate crown ether, such as 18-crown-6-benzens, m the

presence of an appropriate base such as Nald, EtN, pynidine, NN-



bur vl phenyl, chloronhenvl or 4-cnl orophenyl), r
| uor oui F- byl pyrid-2- yl1. Particularly preferred
compounds of the invention include those of the
exanpl es 5 described herei nafter Conpounds of the
\Vpﬁygqplgﬁ may be made in accordance wth tecliTEEm05/004951
that are well known to those skilled in the art; for
exanpl e as described hereinagfter. 10 Accordi ng to a
further aspect of the invention there is provided a
BEQREARIOk: dilfine PUSRRY, Ak 05, %:pB ONPOUNG.RON] Bf MHlBx
1, ich process conprises: (1 Féacti ol of a conpoun
afr § anminra thdreof). R @- dirablRascTveXt [(k.g. Eﬁthlordﬂnétﬁal% dioxans,
Y are

wh X' . R2, , R . , T
W@f%?%g 16‘E?TPPP€8RF w%ewﬁorrewégu i f%lﬁ’ﬁ?}l £ipylgne
20c61 &&Jﬂ# LmlneMwert&J Hmteugfls%%ﬁﬁl@nﬁétc&cﬁ}“ g&%ﬁym&?&\ﬁhlﬁg

gioup such as c¢hloro i odo, a suffonate group

5 fcfenghvlpﬁs(lmstctfm@m a mGBrOf 2PN the absence of

I t h bef
e ot iR o s L o SPRCEree: 24epR!
E B Bd @tﬁbleﬁéﬁﬁbﬂbﬁfo Ger bﬁ:mLﬁze@é CoHR! 1B¥ction
ereof) such as Cu, Cu(QOAc)2, Cul (or CUI]dlanlne
m@m’pﬁ: ean)led w(a@n@qrz tﬂrmﬁzc'(mtb@)r ab@fe {igCar Wpltltesmperature, such

bR O By Fpie e, RFE e e pgploved) or wsing

10 1ﬁﬁﬂhﬂﬂ@&ﬁdmﬁbn0r an approprlate crown ether, such as 1
S-crown- 6- bei i zene, in the, presence of an
appropriate base such as Nail, Et3N, pyridine, h; N W

B SRR SFRACE L B R ot et s

nt-cfauaya sther - BuGK - ONNGED I XREpIRAB DT )-COMIGHCN  or
sui tabl e solyyent di cbl or onet hane, di oxane,

@GPH\KH&? éﬂaaﬁ@%ﬂﬁfm@gﬁﬁmp of &rEEdai f or mami de,

15 ethylene glycol, ethylene

R2 11
RB
N Ty v
R# N
RS R1

wherein L', RY, R%, RY, R", R®, T and Y are as hereinbefore defined, with a
cornpound of formula 'V,
20 : | .
XQL7 - v

wherein 1 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-

25  dioxaborolan-2-yl group, 9-borabicyclo[3.3.1Tnonane (9-BBN), -Sn(alkyl); (e.g.

-SnMe; ot -SnBus), or a similar group known to the skilled person, and Q and X*

are as hereinbefore defmed (eg X' is  preferably other than

~CONECENRINER IR, -C(ONE)CN or -C(ONEDS(ORR™.  The

-skilled person will appreciate that L' and L* will be mutually compatible. In this
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gl ycol dinethyl ether, water, du-nethylsulfoxide,
acetonitrile, dinethylacetam.de, 5
N- net hyl pyrrolidi none, tetrahydrofuran or a m xture

wQ ztdfer®ef ) or in the absence of an additi orFIT/&BkwSiL1981

when the reagent may itself act as a solvent (e.g.
when Rt represents phenyl and L' represents brono,
|.e. bronobenzene). Thi§'reaction may be carried out
at room{enper alUre :9r - A0OUE (& Brm@b Dby 0 is C,
r‘c"‘m‘fténlbél BUFe %uc(ﬁlp 2's ﬁg% f 0% tenperature of the*
allkyRQt VENE - S hstedd vt matl \rlﬁe empludg/ed))morousi'lrmgL Tooups. "mc]

m crowave irradiation; (il) faqr_conpounds. of for
Prﬁfﬂlfﬁd\m\’@ﬁ Ty S0P R Bl P BRYE ’e@nﬁlélap%ah& ygsle leBo2

mdﬂ&(ﬁ@ I\(I? hSr n}o%%ﬁ%@ #{6@2%:( 4?‘;522% aﬁﬁ%g% 93,2

dmmmmngh @tbcﬁﬁm}m@[ﬂ;\a J-dbpake2(S-RENR301T - Sﬁ(wyl)m NIN2
R wherein Lt, R, R3, R4, R5, T and Y. a]? .
reactpar @aznb@ﬁnérﬂ@rrwélf |f’ﬁfeekﬂrwl% fip 4be PISRPBERE DFUEY I e 7

20 X - Qkay gs ﬁ%' %gfr’pgg&gmel%agrgmaﬂse am/@ Ip%@u ng

rsle
S é“’ suc ch or o,

Pd(mi[d}%t ?ﬁgﬁﬁ)dﬂﬁ I Fﬂ@ﬁ:\j}m tHagidBof orﬁ‘hﬂlqemm‘rplladad such as I-

t et t |-1,3,.2 25 di b | -yl . ,
BusPo. GoHab P o] Asbh] Bl Sa (S oBERAT IR ?]ch Sphifoy SRty

o T ST 4 S

hi- nagmmrmam (s @iphdylplsosphiad ferratdny), oﬂbe}m(ﬁﬁlﬁmnylphosplmm)
C(O N(1d) C(NR9 N( Rt.od) Rod; -

propang( BEhPI SEQ) ZREYe Hiseol stregq‘—tﬁerd“'ﬁgfsaﬂm@fefq PaseoPicdcist e
VWO
byt SOEC DL SRBATIR LerRIRL Ph are Ll

or rBﬂMI(ﬁqﬂgmeﬂJefr@i) ﬁom”pmlmms safert conulaa d‘sbxamey\mlum@
is C al | rocycl.oal . zvi ene
cthinp ) GEETKRIBIIGS. bASTIERS. e ST | ethe " Srater

" dimethylsulfoxide, acetomitrile, —dimethylacetamide, N-methylpyiTolidinone,

tetrahydrofuran or mixtures thereof. The reaction may also be carried out for
example af Toom teruperature or above (e.g. at a high tempsrature such as the
reflux temperature of the solvent system) or using microwave rradiation. The
skilled person will appreciate that certain coﬁlpounds of formula TV (in particular
those ip which L' represents -B(OH):) are also compounds of formmla I and
therefore compounds of the invention. In the case where:

(@) Q represents Cag alkenylene or Coy heterocycloallenylene and X is as

hereinbefore defined; or

(II) Q represents a single bond and %! represents heterocycloalkenyl,
and, in each case, the double bond is between the atoms that are o« and [ to 1°, the
sldlled person will appreciate that the double bond may migrate on formation of

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

are P and yto the indole ring;

(ia) for compounds of formula I in  which X' represents
-CIOWEHCENRINER PR, -COINFDCN or -C(O)N(ES(0O)R", reaction
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preferred | eaving groups for conpounds of formula V in
which Qis a single bond include halo (e.g.. chioro
or bromo) croups, -B(O3)2, 4,4,5, -teuanethyl 1,3,2
di oxaborol an-2-yl, 9-borabicycl o[ 3. 3. 1] -nonane

WQIIBEBNy3ssor 5n(all yl)3. This reaction may PeT/Ge2005/004981

perfornmed, for exanple in the presence of a suitable
catalyst system e.g. a netal (or a salt or conplex
t hereof) such as Cui, Pd/ C* PdCI ., Pd(OAc)l,

Pd(Ph3P) 2C13. .Pd(Ph3P)4, .Pd2 30 and a . .
i Cé;élh%ld T e T (téfgi %ﬂ; éfﬁ ‘ﬁh%“’m“h X
rEfi@sdi®d B 3er zleodaohd @ R:l}ﬁﬂ)m INDRQﬁ’GBi ﬂ@)Léfnb_ﬁﬁ@s ac@ated (for
2,2 -bis dl-tern but phosplun , 1" bi phenyl,

exemphi %S( sprinee) hﬁl“ﬁiﬂ rﬂhrreapf:qt probﬁ&s rabknthyd forming, for

1,1- s( eny,

Sl A RO TS BUHG T G PERHE LIRSS or a
m xt ure thereof, toget her W|th a sui t abl e base such
as, Na' C3, K3PO4 CsSCQB NaCOH, KOH,. K2CO3. CsF.

Lt 3N. (I-Pr)2N§t' rCBBONa  or r-Buﬁ%(or m xt ures
thereof in a suitable solvent such as di oxane,

t ol uene, 15 ethanol, di et h%/I formam de, ethyl ene
vleysin| Rirembdpts eTERR ™ MNRENR dionpet gl ¥ o ltbercd by

i,met hyl acet am de,

I
ﬁéﬁé‘@%; Shethap Tt SOUTEGera AL T (MR rsaivrated NG C
sgihﬁggof:rﬁb ?eaaﬁa%%{ag&e@%%ﬁhﬁm%g%%s@}zc%%m%%t&ﬁé solvent,

exanpl e at room ure or a
siodnpe @ atolar eapseith s@ls'eﬁth@ c. rtefdhy&roﬁ&mnem atieuirye eoffier), hae sub-

| vent syste n crowave irradiation. The 20
a@g}ﬁlﬂr @amm@?% P ﬂ% & YHAET ERIPBE: conpounds

of formula IV (in particul ar those in which L'
represents -B(OH)2) are al so conpounds of fornula I
(iEAndor tchapeinds eofc torpmilin dsinofvhi-he() | reyetsnto 1y.q |Httdrh£kﬂaﬁrf

wh, X : C2 | |
(RBOBRlEHisTer ERAGE Ehisos oSt oratS eI M Rh ek the
héﬂ&fohfbﬁgmoﬂmﬁé (ldduR T gRLA ?ﬁﬁés ahS1 nglg.ond, 'ﬂ:g X

represents heTer ocycl oal ken and, in each case,
N(BiH embo¥d is %bé@mfmhdean:ﬁrson hhtlelafnwna &ngd allél"j,tle:w=

ORBtm SHai R me P iets et BB sER b8 Tl Eh bl i
ni®bgdPEmHiang tkﬁtﬁr&iﬁﬂo@.ﬂfi@% hednkdpty 08, bﬁﬁmefblﬁahfs

atons that are p and )' to the |ndole ring; 30 (ha)
atfaghedc o diraush amitregematem fin thet grduwms Totetior eegm@nd of

NROC) N( Rr R9a -C(O N(I1)CN
EREN S0 2R, reaction o

R2 s
RB
Ny Vi
R# N
re R

wherein X' represents either (a) in the case of formation of a cormpound of
formula I m which Q represents Cp ¢ heteroallcylene, in which the heteroatoms-

containing group interrupting the alkylenc chain is -N(Rm)—, a Cyg alkyl group

~ substituted by a -CHO group and optionally substituted with one or more

TN A Teaan. e
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WO 2006/ 077366 PCT/ 082005/ 004957 20 of either a
conpound corresponding to a conpound of formula | but
r(amy\nich X1 represents H or a conpound of Fornmula IV

descri bed hereinafter in respect of process (vi) and

so formng, zor exanples an -My halide or a-Li
group), wWith a conpound of fornmula VA, D R -N=C=0 VA

substhesst fidiedrephasent sh-igENRIe )NfRbed) Red =- €¥hefund of

. -5(0 7R11, followed by uenching with a suitable
forrgiliod b “Eelr Qe pEsg ivat e laic i iidolis ¢ 4 J0l P SRletP TNHEEE1 0
oS0l Ut lhon)..  This reagthon. benper. r in.the -
e ARl 5 480 T DI E e Pl P 7

oroudfs Gthict 7 o ¥enind(@rignallyefubahyidt afithrae oo mdteetbytitutents
ether), at sub- _anbient t.enperatures ée. g. 0Cto -780
seleqipflBPGR « izperlt - & nBspherde; 1(#di Y #peEs dsiaselaiers Giined

& QL il in.which- O repres . I
uade SR, e idh bhucn SR SR E LY ABLELAE R EAT |
VI, selected fromG ), in which the heteroatom containing

group interrupting the allcylenc chain is -NR20)-
and X1 is as hereinbefore defined, or Qrepresents

Cl. 8 al kyl eneyzs i@nal | y substit4ted by one or nore
substituentse%eﬁlgﬁlgg fromQ andxy lis a

ni t rogen-contai ni ng heterocycl oal | cyl group
substituted, by X2, which group is 20 attached to Q
whergiR redhigh (23 Wi rérgeatsat onpikal tapapng FotHpstikEate tidnowt oa

C | for 1\Y T Fig N
more  GURRHER: Sriectbd 8 B proliba e il Hloerfpdal
atomoh X'Oanmki’ on cefabmationpdiznekent? arfidy, aed R Tebresetis G @

represents C2_8 heterogll ylene, in which the
herelphstoss galimsm OOl AMhY F9UBRe FREAEER aistn Hy Wik BEy Wenc

Bal! o hS s ' E) (;!7 1-—E ﬂ | 2 [ t € by
aﬁac}% - 8?%5%@%%&5%% Elop [Gnal Py su sthlgé'ﬁ#@dlow Sﬁ %“r%’e%orgs
hereinvefoes defined substituted by at least one substitnent selected from 3X° and

ons or more further optional substinents sclected from G' as hereinbefore

defined, under conditions well known to those skilled m the art;

(iv) for compounds of formula I in which Q represents optionally substituted Cog
allkenylene or Cog heteroallcenylene (in which a pomt of unsatwration is betwesn
the carbon atorns that are @ and f 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! VIIIA

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,

(Bt0),P(0)CH,-Q™X! VIIB

RUWHRICh the L' group is activated (for eXamfSiEI4y004951
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WO 2006/ 077366 PCT/ CR200S/ 004981 30 substtturents
selected fromG: or (h' in the ease of formation o' a
compound of rformulr, | it which Qrepresents G _1.
allylenc and X is a nitrogen-containing

wWhipepesscl nal i :yl group as defined above, a ¥l'r8B2005/004981
all:yl group substituted by a Z° group in which Z' is
=0 and optionally substit uﬁed with one or nore
substitutents 5 selected fromG. and R, R?, R3, R4,

', T and Y are as hereinbefore defined under

reductive am nation conditions in the presence of a

010 QeI B8 a @b mb@imAW i dormld VINCZ' (R24p, H VI 10 wherein
either (a) R24 represents Cl_-, aAyl, optionally
substituted with one or nore substirutents sel ected

fromG, provi Lhatrdhe total nunbety car bon
vigedoLhalodh gt

atons in X' 2|n conmbi nation is betweenZandS
and R23 represents Rep as hereifbefore defined; or

(b) R73 . and R2" and t nitroge o.which the
orgpe il wAheTeHt HeBRRE%h ﬁerenr%sﬁwé@émgﬁ%bon o ulend 6,

he TBJLP;qubfg C%e J.L:}g JQ Eﬁoﬁéﬁ%o%ﬁxk@éﬂe ?ﬂbﬁb@ ﬂ% optlonally

erern stituted by af |east
substivsitd MU@JMDESﬂ]I&@E@dbﬂMmW P=ctmddfron G 20d/ond! earfdufli]t Er

I bsti.t ut | ect f
e PR BT e B AT B0l T et 1 9Kt of

co}rgjeﬁﬁd SKithed I'VantH %Dﬁchundzcg" fHiMia hara Cﬁrﬂ%@ BRASH@f of an

la T 1n which resents optlonal y Substituted
apfpriatal ddl:zéys;y [f2)072] asrPcE:MPPﬂaﬁ:ér pahiiddnidse o NaOisi oh/a

int of upsaturatio he carbo
PR ubninge i 30t e e T o i of BT TGP ot
coﬁ;@;ﬁﬁﬁﬁ@@fﬁhﬂ& VE QRBP Uitk Qf cdrddakiacNoinfIMVTER, Lir VIIIC,
represents halo i odo) wth a conmpound of

unfigr iahdary] pr@r—\ézsism@h@mog | 03¢ Wyilg. | w2gfion depéivennhg
épcve he geonetry of the double bond, reaction of a
o ﬁ% nd of fornula VI in Wich Xra represents -CHO

with either a conmpound of fornmula 30 VIIIB,
(V)( i[%troc)ogaz%%ﬁf Dr)rgulal ?JLL_l\Ehmh Q) represents optionally substituted,
setarated Cos ?J_kylenc, saturated cycloalkylens, satwated Cig heteroalkylens,
caturated  heterocycloalkylene, Csg¢ alkenylens, cycloalkenylene, Cox
heteroalkenylene or heterocycloalkenylene, reduction (e.g. hydrogenation) of a
corresponding compound of formula I in which Q represents optionally substituted
C»g alkenylene, cycloalkenylene, Cypg heteroalkenylene, heterocycloalkenylene,
Cz.5 alkynylene, cycloalkynylene, Cys heteroalkynylene or heterocycloalkynylene

(as appropn:ate) 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 formmla I in which L)} represents a single bond,
~C(O), -CERNRY-, Caq alliylene or -S(0)-, reaction of a compound of formula
X,



L4

b

LW ]

WD 2006/ 071366 PCll G&2005/004981 31 or the like, or a
conmpound ol-forrmula 1rlflIC, (Ph)3P-CHQ-X1L VIIIC 5
or the Iike, wherein, in each case, B represents a
wo w0gimglie bond, C3_6 al kyltne or Cl-6 het er BaF B PEAR 98]
whi ch al |l cyl ene and het eroalLl yl ene groups are
optionally substituted. - with one of nore substituents
selected fiomG and/of Z1, and X1, U and Z are as
herei nbefore defined, 4ar exanple, in the case of a
reaction ofp=:apil conppund of formula I'V with conpound
of formula VII ~A‘-L,nf-t he presence of an, appropriate
cat al yst (suchij /Q—PPIH&)Z) a suit&bl e base (e.q.
NaQAc and/ or |'am ne) and an organi c sol vent
(e-g- DNLx) &Ad,”in t e case of reaction of a
conpound of formula VIRWith either a conpound of
formula VII1B, or VI1IC, under standard
Horer - Wadswor t h- Enmons, or Wittig, reaction

condi tions Sf e ivel ) uRgsheaft
e dg AT G R L B GAEE ot B Ty e

5
e atdiab e theCRerBendit ayloend Lhes adimat BHR
one of {/r@? Fk%yel gaﬁgoésat urated C24 het er oaI

represérd Whizhed: djteﬁzertbrcyoih@amlwwﬁ@ts opghgybepzPy ﬁglﬂeﬂéﬂ R?,

cycl gal | cenyl ene s aaf gerpA RREROMR® T and
R, R4Iﬁlé<ﬂ B?@é%/@[cé  RERYT élhgm fmeﬂuc{j?%n (g g F}{yg%ogenatalnon)

7 are 2 heBintC O 8SHAAAE o COMpOuUIIhITh s mJI al inwhich Q

represents optionally substituted C2_8 al kenyl ene,
cycl oal | cenyl ene; C2.8 het eroal kenyl ene,

het er ocycl L cenyl ene, 11 cynyl ene,
cycloallcy%?béﬁe, C2_s heteroa?kynylene or
het erocycl oal | ynyl ene (as appropriate) under
conditions that are known, to t | ed.j the
where@lr D sl exanpllﬂebmdn 'Qﬁ@) eaggRaﬁﬁﬁ é ]jr—ﬂ
erteg .0 8 Qlrkonyly ¢f ouphy !_uﬂ:lﬂfl? E R

v
-S(O)hprlesreﬁ’fc%mé& A5ER bt pri & p0| Soned CAt al yst' (e. g

and R hfg\(ljéhsaﬁ crdnif=@d @l degihdd.  Cwt exdrapiec a'lhpo X depisherfty @mjpglq
D represents a si ng l e bo

bond, G{L‘C)I% y1( B8) allryleze; 4hearep@tg,quewg (]9F pagn 1551%1 fo¥ reé‘é?ﬂeoﬂn% a
smu'lart %%%g&gg}“ Eilg%ﬁﬁﬂd ﬁt%)r %ﬂfm&’pﬁ-%ﬁéﬁﬁf%ﬁ@ccﬂ step (if)
| above. Further, when D* represents -C(O)-, -C(R’ JRY-, Coy alkylene or -5(0)a-,

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

The skilled person will appreciate that compounds of formula IX may be activated
when L? represents halo, by
(1) forming the corresponding Grignard reagent under standard conditions
lenown to those slilled in the art (e.g- employing magnesiunl oI & suitable
reagent such as a mixture of Cig allcyl-Mg-halide and ZaClp “or LiCl),
followed by reaction with a cornpound of formula X, optionally m the
presence of a catalyst (e.g. FeCl) under conditions known to those skilled
1n the art; or ’
(ITy forming the corresponding jithiated compound under halogen-lithium
exchange reaction conditions known to those skilled in the art (e.g.

employing n-Buli or z-Buli in the prescnce of a suitable solvent (e.g. 2
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L3 Rl wherein L3 represents L.' or |I_- as hereinbefore
defined, which oup is attached to one or nore of the
carbon atons of the henzenoid ring of the indole;
R'-R5 S represents whichever of the three other

wgabsirtsaent s on the. benzenoid ring, Le. R, pR3cf¥Mosnososi
X -

and R; are already present in that ring, and Q
R, R, R3 R4, R, T and I are as hereinbefore
defi ned, mnth a conpound off fornula X, E-D2-L4 X 10

wherein Leprese e. bo ,
Ry Bt BT B BT O Loy 2k e osmged
L' (gﬂﬁ%ﬁuhg;ls L) or L." (when L' is L"), and L', L2,
F., R7 and RR are as hercinbefore defined. For

Tz airfiedeperdresiliDLis aprassntint de smarggtfeum pbd Gm@(aoi) Izagypit

4. all:yl h
BRI IR p5 ) FETar PEB R AT BAE B ‘NS RERt o
RBIRLAREHO reackBn R8P &6t pRforPREDC 55 esdn@fle (thi Ainc ADGV @sing

Further, when Da represents -C(O-, -C(R)(R8) Cc- 0
Za[}) myd ﬁlﬁﬁéfﬂﬁiﬂﬁdlg(‘—‘()‘}?zfmmpfi By tiasachs BRycHEg 1Béufp§élr3ﬂ orithed

cg%gcﬁ i3 fr AGhbyat pgartéa%dﬁﬁﬂpg&f% ‘?{ tﬁogé gia g m]?e Theq,

person “w recla

ek@ipahizh laXthey deeribel ]iﬁ‘ahbﬁore\lib edbpkad of lﬁ@bﬁs €Hif sbdwal o,
by: 20 (1) form ng the corresponding Gignard reagent
under standard conditions ]Jnmown to those skilled in

(J@gorggoblpéﬁ%c%—af?m&y t {}Igw #ﬂ,ﬁ%kfﬁg@[ﬁ’{ -5 —%j" It ?%L %.ﬂ:g}elylé,ﬁ%
uﬁmﬁbh?tl'ﬁrtrljﬂe@b)]d is ddpddenwedE, byacrienof 4 annlwmh od ferongkoIMds
kBT A Y Loy BB . iy o
m&%eBg gﬂ& )%@hh LborhpbubPes &tk (1) forming the

corre ['1thiat ed conpound under hal ogen-1Iithium
exchange reactlon conditions known to those skilled in

the art (e-g, Eﬁ&ioying n- BuLi or,t-BuL i in the
presence of a]%' tabl e sol vent (e}B a WD 2006/ 077366

PCT/ G1L3200S/ 004981 33 polar aprotic solvent such as

THP) , Jollomed by reaction with a conpound
wharein, D7 reprasents -S-, -0- or Csy allcynylene in which the triple bond ig

are
adjacent to B and B is as hereinbefore defined. Such reactions may be performed
under similar conditions fo those described hereinbeford 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 pyrdine, and an appropriate

organic solvent, such as DMF or dichloromethane;

(viii) for éompounds of formula I in which D represents -S(0)- or -S(0);-,
oxidation of a corresponding compound of formmla I 1w which D represents -S-

uinder 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 -5-, reaction of a

compound of formula X1I,

L T e
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of formula X The skilled person, will also appreciate
that the magnesiumo f the Grignard reagent or the
lithiumof the lithiated species nay be exchanged to a

wo rotlinf-f=eent netal (i.e. a 5 transnetalati onpaeattnGminios)

may be perfornmed), for exanple to zinc (e.g. using

ZnCl 3) and the internediate so fornmed nmay then be

subjected to reaction with a conpound of formula X

under conditions knomn,§g1those skilled in the art,

for exanpl epsysh as tjroSe described hereinbefore in

respect of process.(i+) above; 10 (vii) for conpounds
e

of formula | i | kesents -5-, X40- or Cgs
al kynylene in [ e triple bond is adjacent to E,
reaction of MDEonpound of fornula |1 X as hereinbefore
defined in which L 3 rgpresents L2 as herei nbefore

defined (for exanple -B(OH)2) with a conmpound of
formula XU, 15 E-Db-11 wherein Db represents -5-, -0-

or C2 | ynyl ene. | ich the tri ' :
wherSia e PR S o B RS RE S HEmS o€
henzdBECHRENSE FRY BBolRe T OF ¥R Nd®r o8i 15-] amdcdit'| oRs

to thoSe described hereinbcfor6 in respect of process
R2-R fTemd ADar¢ 2y herbmpelpore dsfined aniphl 2cémpong op fesernee b a

sui tabl e catal yst system such as Cu(OAc)2, a

sui tabl e base, such as triethylam ne or pyridine, and

an appropri@tet organic sokyent, such as DWVF or

di chl oronet hane; (viii) for conpounds of formula I in

which . L) represents -5(0- or -5(0)2-, 25 oxidation

of _a .cor Ilegﬁ%g_ﬂiraggc%gp é*rng;a.%é%}ée o%%? Ehio?mv‘ﬁgﬁ‘r?bl gﬁs,

(b

‘Vhﬂ?%ﬁfé%éﬁ appropri at ¢ dtion Condi t1 ol

iodo) WA ENis Wk hbrcB®-FROWRRT-A, khtes eosditibisethchis thbe: Adciibed X)
for conmpounds of formula | in which D represents -0-- -

hersidueiorGin, respeeiotfirorref siep (1B@6pound of forrmula X1, ;3

\A' Q 20061077366 PCT/ GB2005/00-4R1 R2-RS ~T-Y HDC -

I

(x) for compounds of formmula T in which T and Y are as hereinbefore defined,
provided that when Y represems -C(O)OR™, -8(0):R™, -P(O)(OR™;,
P(OYORBNE™MR®, -P(O)NER'R™M2, -B(OR™); or -§(0)N®R'™R”™, R,
R%1to R® R* R R!®" R'™ and R'% are other than H, reaction of a compound of

formula XTIV,
RZ Q_,X‘[
RB
A\ L5 XV
R N
\
RS R

whetein 1° represents an appropriate alkali metal group (e.g. sodium, poiassium
or, especially, lithium), a -Mg-halide, a zinc-based group or a suitable leaving -

eroup such as halo or -B(OH), or a protected derivative thereof, and Q, 30, R,

R% B>, R and R are as hereinbefore defined, with a compound of formula XV,



Rl wherein the -D-1-1 group is attached to one or

nore of the carbon atons of the benzenoid ring of the

i ndole, Dc represents -0- or -S-, and Q X, R, 5

Rz-R, T and Y are as herei nbefore defined, with a
wagathpaarids of fornula ?ViIl, L-L' X1 wherei papdshSoa@a0s1

her ei nhef ore defi ned (for exanple -B(OH)2, chloro
bronmo or 10 iodo) and P is_as bercinbcfore defi ned
under conditions such as tHdse described hereinbefore

in respect of pr a step (ii) abow. (x) for
conpounds of forﬁul%?T in which T an>deVY are as
her ei nbef ore defined, provided that when Y represents

(O ORYe, -S(Q;RY, -P(O)(OR%I)2, 15
wisg g (0 ReDIpRR plmmleqvel@;(w RY JeRusaBDRIPRE. 08(0):R%,

R @. to @,
BPL SRR By S B0
5 -smmm'&m%‘ RPoRfub &°) RP> RQPR G xit atB:i{IEEHré(b‘\hm o
Rs RI ere| n L5 represents an XJpproprlate al kal'i

r%ﬁwsgar%%% SRy I B O%G%éé?ﬁwh Tegrin thssgrboquah kg halo

gt ik, 2,GICoREr SR B PIC
-BtR e detitorat irexbhpleadion ¥ngps: 3B (BRY),, RAd 'IRi?S as

R and.R5 a s .herei npefore defined, with a conmpound
B G ER IGRT B A R R R o

10 cEﬁiﬂOrXatox\tﬁosms@hBE& %31'%%8&8_ ke f?-’ség tpéfoiﬁﬁgggi( ngfa)bﬁv

when Y represents -

folREE) (PRUF bRy 0Y) RYiro BN MRt c)aRBAr ZondlﬁﬁI@RQThQ qglilgé
|

Pafﬁépoﬁzﬂlg %r?@ a§[9 ﬂjgf C?Iﬁaﬂlﬁ%ﬁt‘s E%cumula %V in w F?.u:h F]{_l"ore;ueaau*

-B(OH)z are also compounds of formmula I. The skilled person will also appreciats
that 1} and LE twhen they both represent leaving groups) will be mutunally
15  compatible in a similar manner to the L' and L™ groups described hereinbefore in

process step (1) above;

(xd) for compounds of Jormula I in which T represents a single bond, Y represents
-C(0)OR™ and R represents H, reaction of a compound of formula XTIV as
20  hersinbefore defined in which L’ represents either: |
(1) an alkali meta] (for example, such as ome defined in respect of process
step (x) above); or
(II) -Mg-halide,
with carbon dioxide, followed by acidification under standard conditions known to

25  those skilled in the art, for exarnple, in the presence of aqueous hydrochloric aci-ci;

+ {zi1) for compounds of formula I in which T represents a single bond apd Y
represents -C(O)OR™, reaction of a corresponding campound of formmula XIV in
which L” is a suitable leaving group known to those skilled in the art (such as a

30 sulfonate group (e.g- a triflate) or, preferably, a halo (e.g. bromo or jodo) group)
with CO (or a reagent that is a suitable sowrce of CO (e.g. Mo(CO) or

Coy(CO))), in the presence of a.compound of formula XVA, .
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represents a sui tabl e | eavi ng group !'nmown to those
skilled in the art, such as halo (especially chioro
or bronmo), for exanple when Y' represents -C(O) OR9a or

WO '-'('"G’GF@))l"BRQC, or Cl1.3 alkory, for exanple WhEBRTAEB2005/0448]

represents -B(OR9')2, and T is as hereinbefore
defi ned- The reaction rr?y be perforned under simlar
reaction 10 conditionsto those described hereinbefore
in respect of process (vi) above, followed by (if
necessary) deprotection under standard conditions. The
skilled persop”™aH | appreciak&At hat conpounds of
formula MIV in which L' represents -B(Ol-H)2 are al so
conpounds of formula I. The skilled person will also
~.aRpLeci at e B ik Rydtepresent
R e e e o R e
pallad@idbatalystnRbeE ohe dédeeibdd hanihbe@rgiomsgs=cties prodsed siep
_ herenl before |n(h§rocess %%ﬁfd%él) above; (xi) for
(i) urdenpeniss BRowo inkpse e AT T represents a single
bond, Y represents -C(0)OR9a and R9' represents H,
reacti on of a conpound of fornula )V as 20
(i) hereimhenes ef defhuied im wititlc i képreepses enngle ebariverY
(1) an %Lkall qFtaI (for_exanpl e, such as gn?fdeflped _
represtrit rIBGIRC 208 oy GOESSTIS HLARSATION Gib FPOBRS (F fyrmila
sv ac MO hal bdey . i dhe, 1d1 QX indg, L vive thereof
O g A e L e B M
(e.g. bih@secslkildiggtohnot heethylt bofr), ekbopee, by n(if heecgaserence
of aqueous hydrochloric acid; (xii) for conpounds of
deprotecsiomunger SanALEEOBHIGNS epr esent s a singl e bond and Y
represents -C(O) OR9a, reaction of a corresponding
compound of formula XIVin which L5 is a suitable
(xiv) fblea@(ﬂug(gmgf l@fﬂ o kudsv jhav]:il(ab% rgkd:ﬂph’eloh isim)gimbmai andsYich
as a onate group (e..g..a in Of, .31 =~
represqptte PRIy FEAHAIY e@@Powo%%alPUIﬁogi? a5 Btisibetien
ddhméﬁ% or a reagent that is a suitable source of CO (e.g

CO6 or Co2(COs)), in the presence of a conpound
oh) fior mudbacodsounds iz rwirieh ;R34 repesengs; Hazoley AGkosar 23C

wherein R9" is.as hereighefor.e. defined, R
AR ETe L0 E‘*“s"’ygeé_rﬂ)flg’?lﬁ.m | %Eb*y?%’%ﬁlﬁ’* o
-%@{ha@(iﬁt FolGRA a8y Anaueies chither-chprehabeinide w raspect
of procCess step " (ii)) under conditions known to those
sivadolwsit. iAdtetiegivelys 2 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
(CIS(0),0H) followed by hydrolysis;

(B) for sich 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 unider standard conditions;

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

Tepresents
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(xiii) for conmpounds of forrmula | in which T
represents a single bond, Y represents -B(OR93,)r and
RO1' represents H, reaction of a conpound of fornula
10 31V as hereinbefore defined with botanic acid or a

Whrge/etBed derivative thereof (e.g. PCT/GE2Z005/004981

bi s( pi nacol at o) di boron or triethyl borate), followed
by (if necessary) deprotection under standard
conditions: (xiv) for conpobunds of fornula | in which
T rep resents a single bend and Y 15 represents
-S(O 3R9', reaction of cddpound of fornula X[V as
her ei nbef ore define mﬁ\hﬂI(A) for such conpounds in
whi ch RO9e represents H, eit RSCB (or a suitable
source of SO3 such as a S03*pyridine or 503*Et. 3N
conplex) or .with SO2 followed by treatnent with
N- chl or osucci nam de and then 20 hydrol ysis.

in AvhiehnRY itwgksentsa hgdmpen) ndacibn f o muoaredfondingrepp myeund of

reacted wth a protecte ulfide, followed b
forap §iWhich ] THREFSERLS 85¢ Fg‘ﬁén%FO&P Su%?%q?ﬁdfdt&fgar‘?ﬂwra

el afBhe PR hEAAABY b PG b9 7OSHI S8 8! @ftelents =0 and Y
Lﬂ%é%/%?%hi%lp? faugchqog\ea E&/&ﬂygr olysis; (B) 5f or such
represmoLHH ) DR Wi wihidRIR’ irsprestiite C;tshdlny! Hyithcliyidorsggarhie i ¢
acjd . 25 followed by reaction with a ¢ und .of
kAR 73 54k VRECeT FRATPIR B B REEFTE O?ﬁ?@gzﬁ-%ﬁf@fﬂ e.8.
unP EPLESEN SctRACe0rlitord 16 @ossS handBsdirC ARl itk INSde Al X,
or conmpounds of formula | in which T represents a
43549yl @0nd and Y 30 represents WD 2006/ 077366
PCT/ GEZUUS/ U049SI 37 01N DO in which RO represents
hydrogen, reaction of a correspondi ng conpound of
(P AU bAndouhds WRifeAnda TSR @8N TSreprdeentalal i@ DengRa8 Y
substituted at the carbon atom5 that is attached to
regrgggliisndol e ring systemby Z1. in ich Z1 represents
Ergnisndol [ b in which
=0 and Y represents -C(0)COR9a, in which R9a
represents Cry allcyl wth hydroxylamne or an acid

addition salt ther 6, for exanpl e 4 Nthe presence of
base (e.g. NaQl4y, eyfg, o |
% R,'suro

R

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 Gl in
which G represents -A-R'™, A! represents -C(Q)A”, A represents a single bond
and R'®* répresents H, and Y represents -C(OYOR™, 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. upder similar
rea-ction conditions to those described in J. Med Chem.,; 44, 1051 (2001), or inter
alia J. Am. Chem. Soc., 58, 1152 (1936), respectively;

(xvii) for componnds of formuia [ in which T represents a single bond and Y

represents
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under simlar reaction conditions to those descri bed
ininter alia J Med Chem, 43, 4930 (2000); 10
(---vi) for conpounds of formula | in which T _
wo risepresents a single bond and Y represent $FCB0NR{I0gE
ROKO RIOr0 15 in which ROk and RO9r represents hydrogen,
reaction of a correspondi ng conpound of formula | in
which T represents a O "al kyl ene group substituted
with @, in_which G- represents -Al-Rliza, A
@) ,P‘AZ represents i ngle bond and
, and Y represent's {C(O)OR9a, in
whi ch R9a represelts 20pmnet hyl , O}Neu\hyl,
respectivel y\w th hydroxyl anmine gr an acid addition
salt thereof, —f@r exanple in FN&presence of base
(e.g. NaCH, or aniline, respectively) and an.
appropriate solvent (e.-g- nethanol, or water,
respectively), e.g- under siml react | L tions
i which A Rewe X despiertabT O EroNEe Biehh mﬁf@%@%@%ﬁ%ﬁgﬁﬁ@ or
inter. aliard, & d, Y aprdesthid -BAORE); and R™
Offm%@%&ﬁt"‘ﬁ%@@;r”@ggegl%/hleﬁcl‘?g?nCor_rpc%junds of formula | in
represtiis GhoiTh £ eRpSeNt famsiaigenydneh nepriselisehyeBeeio
2(1061077366 PCT/ GB2005/UUa9S1 F Q L7F.ym OF N~N
Yo refR@POs in which RO' acid | 9p represents hydrogen
reaction of a correspondi ng compound of fornmula I in
which T represents a single bond. Y represents
-B(OR93") 2 351d ROHR®™ represents Hwith a conpound of

formula 3,' Vyin ich T repr esent/g/‘é\lfi ngl e bond,
\ \ or ‘NfN
/
O RO

raspectively, In which R and R™ represent hydrogen, end L° preferably

represents e.g. & halo group, such as Br, or I_, respectively, or a protecied derivative
(e.o. at the OH group with, for example, a benzyl group) of either compound, for
example under reaction conditions similar to those described hereinbefore in
process (i) above and/or in Heterocycles, 36, 1803 (1993), or in Bicorg. Med.
Chem., 11, 1883 (2003), respectrvely, followed by (if mecessary) deprotection

upder standard conditions;

(arviny) for corhpounds of formula I in which T represents a single bond and Y

represents
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Ya represents O OR 9Mor NI R9pO 10 respectively,
in which ROm and R9p represent hydrogen, and L
preferably represents e.g. a halo group, such as Br;
ectively, or a protected derivative (e.g_
“g:p{oﬁg%&s—l(pgr oup with, for exanple, a benzyl groOLERZ@F/G0408]
ei ther conmpound, for exanple under reaction
conditions simlar to those,described hereinbefore in
process (ii) above and/or Eif Het er ocycl es, - 36, 1803
(1993), or in Bioofg Med %5 Chem 11, 1883 (2003),
respectively, follomed . i f necessary) deprotection
under standa 3 Jviii) for conpounds of
formula I in whi 2gents a singl ezbond and Y
represents 20 -.A 9n  kn which R9On represents
hydr ogen, re&¥ion of & conpgdlind of formula. XVI, wo
2006/ 077366 PCL7GBZOO /1)%94981 39 R2 "1 R3 N XV
RA OHR R where Q , R, R, R3, R4 and R are
as hereinbefore defined with ethoxycarbonyl
I socyanat € in the presence of a suitable solvent (e.g.
‘mamhﬁorfonekhaﬁe,) RBI ol’l ek R Dy %E'h@féﬂ&fdr@ a!(l&ed with
res gqe ?f Triton B and an al coholic sol vent
“ﬁiﬂ" {58Fy@REnpRe thndetesssicni Par ar ewebleorsolvent (e.g.
G ik @RS Dt‘;gas n_J Net 971
%952) E}&) %H for g%?rp&?)unoé%g th? &P vrafcy ‘g]r%ﬁt‘:\ﬂhécﬁldTﬁﬂ
b‘pl@g@mﬂ‘ﬂt éﬁ §|m@h?ﬁt059fvﬂ eROEP]Y under similar reaction conditions to

those described in J Het, Chem., 19, 571 (1982);

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

represents

in which R* represents hydrogen, reaction of a corresponding compound of
formula I i which T represents a single bond and Y represents -C(OYOR™, in
which R* represents H with €.g. tnmethylsilyl chloride (or the like), followed by
rgaction of -the resultant intermediate with NyS4, 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

represents

5
{
=N

R¥0




10

10 represents N IN R950 in which RO' represents
hydrogen reaction of a correspondi ng conpound of 15
ormila | in which T represents a single bond and Y
WO 2't“'éfﬂr’e”‘%‘ént s -C(O)OR9', in which R9ar epr esemt3/¢FEMITh0495]
e.g. trinethylsilyl chi ori de (or the Irlce), followed
by reaction of,-the resHItant internmedi ate with N4A$4,
for exanple under simlar reaction conditions to
t hose described in Heterocycles, 20, 2047 (1953); 20
(xx) for conpounds of formula I in which T represents
in whics AgtecdhandvdraeY, reacepn edendmpofoll of RARO IMEVIT,
20061(1773 66 PCTlGE20051004991 40 in which, i',"
represents hydrogen, reaction of a conpound of formula
A R2 QX1 R3 R4 ; CNRs R 5 wherein Q
X, Rl, R2, R3, RG (Ha‘RS are as herei nbefore defuied
with a bakd_ (elg. H) and CS3 in the presence of a
sui tabl e sol @ ._tetrahydrofitxXsen), oxidation
of the resu ' rmedi ate in the presence of, for
exanpl e, Rydrogen Eero>cﬂﬂe and finally heating the
resultant inte di % in the presence of a strong 10
acid, such as Cl, ®or exanple under simlar reaction
conditions to those described in inter alia Bioorg.
hi ed. Chen. Lerc, 2, 809 (1992); (>oti) for conpounds
wheréth ¢f & nju_l 221 R RBHGH T SORFASBALS @nakNeke Pond @nd Y

represents
NaH) and CS; in the presence of a suitable solvent (e.e. terrahydrofiran),

oxidation of the resultant intermediate in the presence of, for example, hydrozen
perodide, and fnally heating the resultant intermediaic in the presence of a strong
acld, such as HCI, for cxample under similar reaction conditions to those

described in inter alia Bivorg. Med Chem. Lerr, 2, 809 (1992):

(}s:ij for compounds of formulz I in which T represents a single bond and Y

represepts

in which R* represents hydrogen, reaction of a cotresponding  compound of
forrmla I in which T represents C; alkylene, Y represents
-C(0)OR™ and R* represents H or, preferably, an acti\;ated (e.g. acid halide)
derivative thereof with 1,1,2,2-tetraethoxyethene, for example in the presence of

basc (e.p. triethylamine), followed by acid (e.g. aqueons HCI), c.g. under similar

reaciion conditions to those described in J. Am. Chem. Soc., 100, 8026 (1978);
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15 O0 00 in which RO90 represents hydrogen, reaction

of a correspondi ng conpound of forrmula | in which T
represents Cx ai<ylene, Y represents 20 -C(0)OR9" and
RO represents H or, preferably, an activated (e.g_

WOadidi Malei de) derivative thereof with LPCTIGEIN05/004981

1,1,2,2-tetraet hoxyethene, for exanple in the presence
of base (e.g. triethylamne), followed by acid (e.gqg.
aqueous HCl), c.g, under §imlar reaction conditions

ta those descriped i . Am Cl.zen. Soc.,. 100, 8026
(e ')%Oﬂwe%%f%w?%%Wén”viﬁw?%%od 5760 tFrgs ¥1
re?%%&ﬁQ for conmpounds of formula I in which T

epresents a single bond and Y represents O a) OR9

-NR o) 5 inwiich RI" and Rl i ndependently

represent hydrogen, reaction of a conpound of formnula

XVl as hereinbefore finedg with 3, 4-di net ho;

ycycl obutene-1,2- dio r exanple in the presence

of base (e.g. KOH) and propriate solvent (e.qg.

met hanol ), followed by aCid (®RY. aqueous HO, e.g.

under simlar reactienpn 10 conditions to those

described in. T. Og. Ché&mg, 08, 9233 (2003); (=iii)

for compounds of formula’l in which T represents a

single bond and Y represents NN N N~

in which R”™ and R'% independently represent hydrogen, reaction of a compound
of formula XVI as herembefore defined with 3.4-dimethoxycyclobutene-1,2-
dione, for example in the presence of base (e.g. KOH) and an appropriate solvent
(e.a. methancl), followed by acid (e.g. aqueous HCT), e.g. undsr sipular reaction

conditions to those described inJ. Org. Chem., 68, 9233 (2003);

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

represents

in which R™ represents hydrogen, reaction of a compound of formula X VIII,

R2 QX
R=
NN XVl
R4 N
\
R® R

wherein Q, X', R!, R? R, R* and R’ are as hereinbefore defined with NalN; under

standard conditions;



1"

9z R 15 in which R9' represents hydrogen, reaction of
a conpound of formula XVIIl, RZ QXL R3 CN XVIII R4
RS R 20 wherein Q Xi, R Rz R R4 and R5 are as
wo 2o0chierei nbefore defined with NaN3 under st dldarRzUUs/004951
conditions; -------- ------ ------ WD 2006/ 077366
YCT/ GE2005/ 004981 (xxiy) for conpounds of fornula I
in which T represents optionally substituted C, .,
ai ' cenylenc or Ca.E; hcteroal kyl ene (s which a poinL
of unsaturation is between the carbon at (ﬁrrs ltéhat are
i = ‘thenunld DA vércll Tnghzcsrenopiorlipfsugstituea
\---""’?Sl‘ngﬁﬁﬁ‘gu“%% %é&‘lf%g'r mila RO G -K1)3P3 glri le R4 C_Rs Rl
Co.e 2livbrgi@icror Qu.p Xetgraliyleme (in vghickRy paHy o RINSZIZatiRg 19 between

her ei nbef orc defi ng i_th - 0 Ul &
the coion rorpphape praitt iy i eGP R op (ertpy
: arfespondi ng Hor ner - Wadswor t h- Ermons r eagent) ;
formul\%hjg?‘éi n 15 T represents a single bond or optionally
substituted CL.6 allcylene or C2.6 heteoallcyl ene and
Y is as hereinbefore defined, for exanple under
st andard thRg re@eti on conditi ons, e-g. in the
ui t abl e argganic solvent (e.g. DRS);
ormula | inXMich T represents

pr esencepof
(xxv) for cHnpoufd\of
optionally

Rd

wherein Q, X', R, R, R’ R* and RS are as hereinbefore defined with a compound

of formula XTXA,
(Ph);P=CH-T"-Y NIXA

or the like (e.g. the corresponding Horaer- Wadsworth-Emmons reagent), wherein
T® represenis a single bood or optionally substinited Cig alliylene or Cog
heteoallcylene 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 Cyp allylene, saturated cycloalkylens, saturated Cpg heteroalkylene,
saturated  beterocycloalkyleme, Cag  alkenylepe, cycloalkenylene, Cas
heteroalkenviene or heterocycloalicenylene, reduction (e.g. hydrogenation) of a
corresponding compound of formula I in which T represents optionally substituted
Cay alkenylene, cycloalkenylene, Cog heteroalkenylene, heterocyclo alkenylene,
Cas all:j*ﬁylen&, cycloalkynylene, Ca.g heteroalkynylene or lheterocycloallynylene

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

e
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20 saturated C2.8 -allcyl ene, saturated
cycl oal | cyl ene, saturated C2-8 heteroal kyl ene,

saturated heterocycl oal | cyl ene, C2-8 all cenyl ene,

cﬁ %I /oa_[,l | cenyl ene, C2-8 heteroal kenyl ene or
qg%é%l oal | cenyl ene, reduction (e.g. hydrsgesatiom)i9si

of a correspondi ng conpound of forrmula I in which T

represents optionally subs%j tuted C24 all cenyl ene,

eycl oal kenyl ene, C, -g hetetbal kenyl ene,

Q@Qerfgpy n 125 s_.al.l cen N,
¢ cycl qal &'@?g{ﬁfgﬁ efg%weliie]ro IWy‘H@}f C‘w %BF:E'E“” -C{O)OR,
Mﬂéatﬁ‘ersoﬁ@)l(caa? oy 0 HBIO®R.™ (. 86 wRRT RPTR ALY aiRO T csent E,

lv%ggltl nsthatp%rp known to those skllledqlnt e ar
! 6?9/1‘3*%’0 £ CEPNOBEoTAo8nle 48 wisivR), R&t R” or RY
(ﬁ%?‘ﬁ@%?gt%) gb DEJP [‘%‘ﬁ*&%ﬂt I-LI E(ng( cBungsp %19 %?r%%l%(ldﬁgxymch i

TaRFFSRTIS RB(D)((RBEIJ ROf SaijRQum reRick et tanil RY hyéil,&g[ﬁsm
d of fornula | in which R9v,

L%t Garre ondi ng G
f@’ F@% g ‘E’r&H &t &) o vist r%prﬁsea@utSH either
PG 2“’“ @Q"‘%ﬂ’@‘c Rl e e e

- F’(O)( ij _
g Riar DDdltlcmarrespondl ng conpound of fornula | in
V\,hl ch Y represents either -P(O(OR 9)NR '")R91li.

-P(O( (RD')ROI)2 or -S(0)2N(Ri 0z) R9' (as
(m‘ﬁﬂrf@prfdrqicﬁhds Dﬁ!fdlrﬂ\il'hd[eﬂn &méﬂqaf ég&lfgd ﬁ@ﬁﬁ% 100)8"

é % or co oun ornula
PR B0 QER@@’% aa cPRb) RERRPY) %% and RY
)t and R9a, R9e, RO

Gagest S*@%’fgﬂy gt?‘@‘%@% 59%% e 0 GBSO PP REROR | o an
oXy (enestiriiutict0 o NQ ko péﬁﬁﬁcméorh?oun@ '?}? Icﬁ"ﬁ:hﬂ ] &%\Iﬁ@%h ggf,

of 5):coyfregs‘pondl ng conpound of Tornu
ﬁ nd fndrepgyertéboesent H, or 15 (13)
und of

tr K of orresp ondi
gt ffa% %ﬁ%ﬁzﬁhﬁ%ﬁ‘&gw@%@aﬁ hRgPrgrnd 14 gl g el
repRé‘,sEHﬁIRSHK Trdd @6 dmxﬁotﬁ*@ﬁ&@ﬁﬁﬂt(aﬂdn@ ; p%rﬁ\éag M&E%ﬂ
the correspondi ng R9c ROf ROv and R9 roup
the Hﬁ&gﬁo‘"f”&? CB}dHﬁEI RR b& pricpanddR’” lgn:dar in the
st %%%&MhﬁlﬁﬁnﬁDE@ﬁ@%B esence of the appropriate
zaOH XX in which ROM

al cohol of fornmul
under standard conditions in the presence of the appropaate alcohol of formula

XX,
R¥20OH %%

. - o] ) 5 o 1 . )
in which R’ represents R”, R% R R% or g% provided that it does not represent

H;

(xoxviil) for compounds of formula T in which T represents a C; alkylene group
substituted with G, in which G represents -AluRm, Al represents -C(MA*-, A
represents 2 single bond and R™ represents H, and Y represents -C(Q)OR™, 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 Cy¢ alkyl

(e.g. ethyl) formate in the presence of a suitable base (e-.g. sodium ethoxide), for
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represents R98, R9e, ROf RR or R9j provided that it
does not represent 25 H, (nviii) for conpounds of
formula | in which T represents a C al kyl ene o oup
wao 20Sehski tuted with Gl, in which Gl representST/GARNRUBAIE]
represents -C(O) A2-, A2 represents a single bond
and R12 represents H and Y represents -C(O OR9a, in
30 which R9a is other tHan H, reaction of a
correspondi ng conpound of formla |l in ich the C1
examiaik: ki reemidgr SGPC PR 10TEP AT ERE & PLViRsTBE ?f"ﬂ{”'e"df["-'
{3 QhOC?‘ Cl-6 alkyl (e.g. ethyl) formate in the
b %4 ésende of a suitable base (e.g. sodium et hoxi de),
for )NO 2000177366 PC / GL32005/004981 44 exanpl e
under simlar condi (ions. ro thnsc described il i,on;
(o) 1y comoYRa9o: ormyle £ g WRSRIaRS 8T F iR a P f}EfQ\% ch
X are erei | gbe Iy ra ¥=hat
PID‘“‘% ﬁﬁl"’k Vg (aols? appr%gr%g‘tlgrgg% g njelgman@ o @@R

r epresents ng(
-C(o)Ngw)N@RI OEIMH)@(#B)INCM(RX“N&%)M@M3 ROEP(OS(@h. 3R0a,

S0 N by b
2OV O RFGL)BEp L T B GRS Ry o, baR'™
v IR]M, %ﬁﬁﬁ%&ﬂo Qg&%o%ﬂﬁﬁd 5%4%&&3 xgaction

oun ormu Ls R3 T-Y R4 N 10 RS
r.l V\hereln L5 T, Y, R, RR, R; R4 and k' are as
her ei nbefore defined; with a corrpound of formula 3I,
15 L6-Q X16 XFEM whetein X16 represents X1, provided
that whenr3X1 (as appropriate) represents
-C(O ORS', 0b) R96 C( O N( HpG(- NR9c) N( RLOa) Rad
-S( O 3R9e, IP(O( Y. P(0) (OR9F) N( R106) R9h,
-P(O)(N(g; 8(0?91)2 20 R9a to R9i,

R(0a Rlo\;L and R1' are other than H, or a

protected derRvati v&' thereof, and Q and L6 is as-
her ei nbef ore defined, for exanple under simlar
reaction conditions to those described herei nbefore in

\;:‘rj_'lgu-_,]_n fjo eICtYOE{ pf{ocl%ssf&q(l Ic) R’ are as hereinbafore defined, with a

compound of formula XX,

LS—Q—X“’ T

wherein X'® represents X', provided that when X' or X* (as appropriate)
represents  -C(Q)OR™,  -C(O)NER'™)R™, COINIE)CENRPN(R R,
_S(0):R*, -P(O)(OR:, -P(O)ORTENR' MR, -P(OYNRR™); or -B(OR™)z,
R% 1o RY R RI® r' R!™ and R' are other than H, or a protected derivative
thercof, and Q) and L° is as hereigbefore defined, for example upder similar
reaction conditions to those described hereinmbefore in respect of process (if)

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

(o) for compounds of formula I in which Q represeats a single bond, !
represents -C(O)OR™ and R” represents H, reaction of a compound of formula
X}j in which L’ represents either:

(1) an alkali metal (for example as defined m respect of process step (x)

above); or
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above, followed by (if necessary) deprotection under

standard conditions; 25 (1~a) for conpounds of fornula

I in which Qrepresents a single bond, X1 represents
O ORS and ROa represents I-1, reaction of a

W irpline of formula X71 in which L5 represents/GB2005/004981

either: (1) an alkali netal (for exanple as defined in
respect of process step (x). above); or WD 2006/ 077366

PC1' / GS2005/ 004981 45 (11%° - My- hal i de, with carbon

di oxi owed by acidification under standard
condf ﬁf&ﬁs%ﬁhﬁﬁn to those skilled in the art, for

“emmaio@ dlé}ﬂdé TR Ne R iariag Hﬁ&k‘%taﬂ&gﬂ gﬁml@aﬂs%@% ds
for compounds of fornmula | in [ Q
LW@%&@Q%%Wéhamérhgh@Hw@h@1ﬁn@nxmmemepqmgemhkaQM£de§ﬁ
or -C(0)N(R106) RO6, reaction of a correspondi ng
compound of formula X X' I in which L3 is a suitable

(E2RVibNgompontls KITRAmILL 1 ik @SLcrS R e #l%tgcr.gtd"a stbR @e][ﬂd E(’%
ate) or, prererabply,

as a su %fonatg e gr ous) &D%@gba tiif
repreggty -C@)GR bpord O 0) regvvapY asonissioolingroogpound
t t f .CO
A EEG ehr Pbidy B AR BB Bl vt do Biad Sier o
theem(mﬂzh@mdu snffohate @roug GRPOA B0 of,gjlﬂﬁi‘a@lyxyfﬁaﬁs(e g_ bromo
her.ei nbef ore defined or a conpound of formula X Y[I1

Ora 00k RTHEY Wk &1 hAPT &rrepgsat é]%?érlﬁ)ﬁr puitable sovepeanf CO (e.g.

I - adj
MBRRIRVE: CSHCRIME 4ot HERE of % bl STE P Re et
uoofpopmdaoéﬁsrmdi ep/ A iak )h)aralm’héﬁj’re Gieﬁﬁhdt ©10ASoKPOWME &P RAEE

(xxxii) for conmpounds of

th
A fened ho AR (E’ﬁ %%?%gﬂéﬁt@ FNSIARFRE Aol I systen

a conpound of fornula el nbe
Sf@w(tl}i tpdercreinditiaos dnoov ta thrsetskitieé ik tenityat i ve t her eof
(e.g. bis(pinacolato)diboron or triethyl borate) and

an appropriate catalyst system20 (e.g. a palladium
(oGd) dby sbmpeilisast PRAuIEES G Mg Qeﬁ?féaaﬁ& Qr &nd1P HRHPSot

of pr ocess, step ;l i)) under condi
repEgeEItE 8 (VR t)ih@daRt reprsbeneiVEd rwhgm bof anecgosad yY formula

r e Lons: X for
SOYSRIBL S0l WSS T80 LR LN St
(e. g)dImemmblafn)diborcm or triethy! borate) and an appropniate catalyst system
(¢.g. a palledium 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;

(ooay) for t-:.ompounds of formmla I in which Q represents 2 single bond and 3*
represents -S(O)sR”, reaction of a compound of formula 33X as bereinbefore
defined with:
(A) for such compounds in which R™ represents H, either SO; (or a
suitable source of SO; such as a SO3*pyridine or SO3*Et;N complex) or
with 50; followed by treatment with N-chlorosuceinimide and then
hydrolysis, all under standard conditions. Alternatively, a compound of

formuta XXI may be reacted with a protected sulfide, followed by

(e. l‘re@’bﬁﬁﬁﬂﬁﬁ cat@ﬁy@%%!h E?D@J‘@es@uadsﬂuﬁéﬁ?ﬁcﬁ'@t@ rr:lséeca of?‘ as%n

| ons known to those
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WO 2005734 suitable source of SO03 such as a §5‘§bpyr|

25 .represents -S(0O) 3R9c, reaction of a conpound of

formula X |1l as bereinbefore defined with: (A for

such compounds in which R9e represents H, &Eef[ﬂaﬁgsm
Fidine

or SO3tEt 3N conplex) or wth SO foll owed by
treatment with Ar chlorgsuccini uude and then 30
hydrol ysis, all under standard conditions.

Al.ternatively. A 50MpauRth.efnd dranfmhla 3 XX mty bayeabed
- PR T S Br et oot o Sulfide, fol|owed by I A0
2006/-Qi6736 8o hit GTH C61520)-0 5 /0o gd®) bvUg ¥ eepr ot eet i on
and oxi dation. 01 a conpownd of f.ormyl g ~= el

" G QUG ORTORGLATY B8 © i&“z’(“%ts%‘(]%)of‘é%g{“ cie

f ol d, by ol¥$i 8 cdaPouh®@r o d6hmao iHundsddfmed
Wﬁqﬂ(‘:)%%%@ irgg%ftaﬁer thanc Iﬁ) hl orosul fonic acid

f phbpveliiv wiedck"orrpwistits B conpound of formul a 3G, .
as defined. 5 hereinbefore in which R' represents R9e,

apll ueda sEndard R Eondi ti ons; (3uaiv) for compounds
of formula | in which. X or X (as appropriate)

represents -C(O OR 9al ;Sg Q) 3R%a, -P(0)(ORSf)2 or
(ooxiv) B6:OR@hpoundd of fatrelh IR orX of as ZREroRYSie) TEpEESENts

represent_H. _hydr Si s . CQI'r es [ @ g of
OB ENET rrPUIPR R RCOR R B BRI RE B opriate)
rspres\(%ﬁti I@%@&ﬁi??f%oﬁk%@ﬁdjﬂé Qb mEAMEcsNEsmok: If @rwhika R™, i n

as appropriate) represents -C(O OR 9a
R ROTor R s GORabiie) donnotwkpressnHEg 2T, &1‘@0@@@%@9@@?@&% a

correspondi.ng conpound of forr b n_Wai 60 , of X
in WKL bpHFaIB IR dE BT GG e o O SRR

=4 ' : renbBdRE coMEOMNe Rivine® ) & ¢hsh
oA PSLT TR T Undr St ahdor G Fongi{orc Caushol o
X! or GBpo bissprishe)froprsangs HCOMGERPEN:X - of( DR a )

appropriate) represent "C(M S(O)) R9e,
or -P(ORRGR L RO | 5 S BEG OB PRCR 5 RETE TSP £ ooy ' ) 2
and R9a, R9e BY' R9" and R9y (i.e. those RO groups
attached to an oxygen atom ,do not 20 represent H
(oore) A cesiboirids io€ drmore bip ‘Hhﬂégg\r] é’é%r@? ﬁﬂpl'EBH‘gtﬁg A& of ™S
fopmula. | d.n which,dg9a, 9295 10RY.5H and pfROR™), and
“C(O)pgpr e‘§§?9€RIE|: %)@g} tr ;ﬂ@% éﬁﬁil ?%;ti on ??@a )
R REOEPFEREORM Y cOMpaIRUnolnd arnhddtol exi axygemetem) do Dol
represent H: 9
(A) esterification of & corresponding compound of formula I n which R™,
rR% R R’ apd R represent H; oz
(B) trans-esterification of a corresponding compound of formula I in whieh
R% R RY R% apd R™ do not represent H (and do not represent the same -
value of the corresponding .Rgu, 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 hercinbefore defined;

(yoocvl) for componnds of formula I in which Q represents a C; allcylene group
. I l2 1 )
bstituted with G, in which G' represents -A-R”, A represents

-C(O)A™-, A" represents a single bond and R'™ represents H, and %! represents
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R9a, R9e, R91 RO and R9}' do not represent H (and do
not represent the sanme 25 value of the correspondi ng

R9a, R9e, ROF R9& and R9y group in the conpound of
formula | to be prepared), under standard conditions

3

XX as bereinbefore defined; 30 ()Da-vi) for conpounds
of formula I in which Q repﬂresents a C, al kylene group
h

substituted with @, in whi G represents -A -R1"",
bond

£ pre Sy oG AZ- represents a single
) RS e B Sl F S R o e R oS ot
@@[@@@0711 866 bRET CCBRORDL QEADHa (Arépre€ir®) PRAsubshiual 64t »
cE@a i S getperht hafn_ H, reaction of a correspondi ng _
nfioh -t Ctiyls dprmate i ithe wSeRe che @itablel bk dne. grdiup
dehptad : | $; dduted with.a . .CL.6
A ST Sl e KO st Sponge. ed
(Sirt disire 1Bak@9 (2003); sodi um et hoxi de), for exanple
under simlar conditions to those described in Bioorg.
Ailed 5 Chen. L.ett., 13, 2709 (2003); (xxxvii) for

(earmy wfﬁ’f‘?ﬁ%@%@%ﬁ P &f%;; bNtéél %;g)f(%%p’p&o%m) represents
PR KB SR PR GIP RO IR B REE) CN-QO)N(EDCN  or

2R'..reaction of corresponding conpound
ORI Fotd 8} boteGmdbs Pemesbent Broeig Broeh
Kot BC* e 0mRE U0 IR F Qht R nipblind o?%é&fﬁ%éi@hh' 1 wherein
of a conpound of

R2' and R26 represent, in the case
formula | in which Xr 15 or X2 (as appropriate)

represents: (I)g2 Rbob) R9b, nd R10h. (2)

-C(O)N(||)C(=N£93~))§§( d)R9d, _C(=NP8E) N( Rl od) Rod an

H (3) -CCONHCOCN, -CN and H, or (4) '
and

o C“:gi%)) NG | DS&Q) zR', -S(0)2R' and H 20 respectively,
niky " ROUK RePrsB IR b Eearer ' campound bibfoeimlad fhordich X*
O e P e i the presence. of &
s (Dt-aON Otk I g e it ((e. g.
L) ORI R NN R R and E
(3) -C{O)N(H)CN, -CN and H; or
(4) ~CONIDS(ORRY, -8(0)1RM and H,
respectively, and R™ to R*, R'® R!™ and R are as hereinbefore defined upder
standard conditions. For example, the reaction may be performed in the presenice
of a suitable coupling reagent ((e.g. 1,I’-carbonyldiimidazols, N.A'-
dicyclohe.xy_lcarbodﬁmide, 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (or
hydrochloride thereof), NN -disuccinimidyl carbonate,
benzotriazol-1-yloxylris(dimethylamino)phosphonium hexafluorophosphate, 2-
(lﬂ-benzotﬁazolul~yI)—1,1,3,3—tetramcthy1uronium R hexafluoraphosphate,
benzotriazol-1-yloxytrispyrrolidinophosphonium hexafluorophosphate, broﬁao—
tris-pyrroidinaphosponium hexafluorophosphate, | 2-(1 H-benzotriazol-1-y1)-
1,1,3,3-tetramethyluronium  tetrafiuorocarbonate, 1-cyclohexylcarbodiitnide-3-
propyloxymethyl polystyrene, O-(7-azabenzotriazol-1-y)-N.N.N' N
tetramethyluronium  hexafluorophosphate  or O-benzotriazol-1-yl-N. NN N

telramethyluronium tetrafluoroborate), and/or a suitable base (e.g. sodium hydride,

Ot HEHesence of the appropriate al cohol ofpcfoEathgocdos:



di cycl ohexyl car bodi i m de,
1- (3-di net hyl arai nopropyl ) - 3- et hyl car bodi i mi de (or
hydrochl oride thereof), W-disuccinimdyl carbonate,
WO 208 Bénzot ri azol - 1-yl oxytri s(di meth) || am n@fﬂff&’sﬁ'ﬁi‘fﬁ‘?‘ﬁ%
hexaf | uor ophosphate, 2-
(I Hbenzotriazol -1-yl)- Jrs 1, 3, 3-tetranet hyl uroni um.
hexafl uor ophosphat e,
ot r.i azol - tr Lo AU UM —idins
E""‘“J‘“Hlex fﬂalPé)F%Fho%m SS{@?/ bF%rpr“r%I-ll tr#:n;ijan tLgbs|plgfﬂr11ophos%g]n| um
ir 1Ethhﬁﬁ1§“l“ UOf@IBtiq&@llﬂ_a& e, EL‘L(DHTI-\ hemzot ri dmodhdiayi)opyndine,

1, 3, 3-tetranet blvﬂ uroniumtetrafl uoro 09 5)
dnsonrap\;l@mmqexslmarm e mEes 30 PREBFeRThd ﬂ@& F-ene,

. pol 0 } azobh, 1t W
sodt y% ﬁfgﬁﬁw ur%%f“ﬂrm %M\Eag%%%hosph%[tl%ﬁ%?él\) St% ey B

3 (mﬂﬂn@laﬁﬁﬂ@)?ﬁrﬂdlﬁtzm JroydssiiN | Nbis(trtredthylsiid)-bhydaur onisadum

fetr uor obor at e) and/or a suitable bg %% %%
bis(urasdidsiyhpmided ePOW%O(WTbW’?@Ge ipbiuie) dBSOROE RS
111:11_mAS '$$%Idtﬂt{rnm1?4t }qgﬁgﬁf%g bt %ﬁﬁlﬁ W% eal. m}rﬁ{u% sllithium) or

opyri t net hyl am ne,
mixtukds HéresifRah® ant ﬁwc‘qﬁmmé sloal&hmea g. tetrahydroiuran ‘Dj"‘ld].t‘lf:

di meti n-1amnui op)*-idine. diisopr ogyl %
tolugrm | S@@ﬂ@@?ﬁeﬂlﬂﬁ@l aphlpﬁ:éFDIm, acetonitrl imethylformamide,
_ | azabi 4. 9Lund odj by gnoxide,
10 dimet ch‘fl dil g%pr%iﬁ'g}ll%m Jﬁe& %&E%eﬂ Op%l ng%tgﬂrnene)? .

azodlécﬁ‘ﬁhﬁht@maﬁ%): mﬁ{plﬁluﬁmmdﬂDMBﬂsma]um condmonf. known to those
trincthylsilyl)-am_de, sodiu

IS
sldlecblnstiiﬁ pitrBbhiiiled BATSORH alealﬂﬂwpafg%maf B R gRuent

i thium Pyl-aL0hde, sod:i

or negholl ) iy ORI Mokl e AT, o fomnte T 2 .
comresphndind ki nnbmcterprmo m‘autlml with rtl&scctzhpwmmlfc)F @mufamaﬂ

appropriate sol vent t et r ahydy of ur r| di ne,
15 Such coNaBRS BchY PERGTELOREE FERFBEOTof APSRE DS (16

y 1 C’“lC I 1 Iy k-

oxes ORI A BN i Opflh U itln aabBpriate
solveﬁﬂ(@gl ﬁlahlbﬂna;ﬂltk ahe, THY, F]rduﬂﬁmrgyelzbugh@d aWhiltebleneioayst

condi tions 0. skil.l ed i
(o.2. P Fet T8 5 O o s ety e Chis ey T s
personc‘saplva&ﬂe%ﬁ& th w ]ﬂ:?; (ﬁ):?)%ﬁﬂiqtcﬁ férhﬁﬁ;& XOAMVRE liqhiden ashae,0r

compound o to a corresponding aci d
20  they ohglskhe apbithsolvent raed caactimt inithil mehziaon oﬁqmcﬂlﬁﬁmaérﬁﬂ fasyradl a

perfaréal'g's@aé%ﬂﬁ pogpints o Fumark B e &L ok e fe bR

b resiense &f
"C(O)Nﬁl Gg%r o%??gc{séﬁlggﬁs@ﬁgmgﬁﬁﬁﬁ# gﬁ%ﬁ%ﬁt %ane THF,
@asul 1

b'g (asta@bmpnaa))nepﬂnmzﬂﬁp)@ aﬁh@‘ then H (gt eﬂ‘@@ *glth
a GDmBD@I V;‘Pwrﬂ a g § l%qlélg_]éfk%h STJ&%{C% | E(-) E f étﬂ}%ﬂ[ i ]?J(]:J}l,l 156?

25 example in an inert atmosphere and in the presence of a suitable solvent (e.g.

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

0 . (a) reaction of a compound of formula XXTV,
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person will appreciate that when conpounds of fornula
X[Il are liquid in nature, 20 they may serve as both
solvent and reactant in this reaction. An alternative
way of performng this step for conpounds of formula

wolz0banamkicch X' O X2 represents - C( O N(R ob)rReRzE2005/004981

includes the reaction of a conpound of fornula | in
which X or X2 (as appropriate) represents -C(0O COR9a
and RO" is other than Il (®.g. ethyl) with a conpound
of formula =, in the presence of, e.g.

trimethyl alum nium~for 25 exanple in an inert

at nosphere andgrin the presence of a suitable soI vent

(e.g. dichlorong ounds of for €
y€acty on of a co nd of

be prepared by: 3
Al 7366 PCT/ GR2005/ 004991 49 R

formula ) OCV, K&
LT-Y W R4 HR5 , R, R3, R'. R5, T and Y

are as herei nbeforeRtefined, with, a conpound of
formula V as herei nbefore defined, for 5 exanple
under reaction conditions simlar to those descri bed
her ei nbefvafegeih 0'f REPECEROR’ , @ﬁ@fiﬂ‘%ﬂaoik RieitIRe RS Of
formula | (process (i'i)) above; (bi) for conpounds of
formul a lwﬂhn. re WAmphund of dprmdents as doreinbefore defined, for

000y N LB e SRR o, b 35, g, esppibec

fornul a Ihlzrcmb@for@;rpfe@p@%egxe@afawﬁtdf\cem H@1ae OF Yornthla T
which X' represents H or a conpound of formula XXI'V
(or a pr GreessRblYeroveat i ve thereof) in  which the L'
group is activated (for exanple as described 15

herei nbefore), wth a compound of fornmula VA, as

. her ¢bbefwor e:omj:eﬁnch;edor f Grmekantll einuneich ¢ Gidi fepRRStS

such as those described hergi nbefore in res ect of
pr epar at {97 FFEESTIBUNIR ofR for mul a FOINC or

-C(OYN(IDS(O)RY, reaction of either a compound of formula Il
(or a protected derivative thereof) in which X' represents K, or a
compound of formula XXTV (or a protected derivative thereof) in
which the L' group i& activated (for example as described
hereinbefore), with a compound of formula VA, as hereinbefore
defmed, for example under conditions such as those described
hereinbefore in respect of preparation of compounds of formula I

(process (11a) above);

(bi) for compounds of formmla II jn which Q tepresents Cos
heteroalkylene (optionally substituted by one or more substituents
selected from G'), in which the heteroatom-containing group
imterrupting the alkylene chain is -N(R?%)- and X? is as hereinbefore
defined, er Q represents Cyy alkylene (optionally substituted by one
or -more. substituents selected from G') and X' is a nitropgen-
containing heterocycloalkyl group substituted by X?, which group is
attached to Q through a nitrogen atom in thal group, reaction of a

" compound of formula XXV,
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(process (iia) above), 20. (bii) for conpounds of
formula Il in which Qrepresents C2-g heteroal kyl ene
(optionally substituted by one or nore substituents

wo wsekaeted from G ), in which the heteroat o TarREDT AN

group interrupting the alkylene chain is -N(R20)- and
X is as hereinbefore defined, or Qrepresents C 4 :
al l cyl ene (optionally stbstituted by one 25 or nore
substituents selected fromG) and X is a nitrogen-
cont ai ni ng heterocycl oal kyl group substituted by X2,
which group is,. attaghed to Q through a nitrogen atom
in that group,' reac Won of a conpound of fornula =T,
WO 2006/ 877366 PCTLGEBZOOS/ 004951 T -Y XXV RA H R
4'!;!

wherein 3118 Ky Rs,y R, T andX¥X\are as

her ci nbef or ned by 5 reductive amnatiou in the
presence pgf a<€o nd of formula VII as herei nbefore
d efuied: (c) 'for npounds , of formula Il in which Q
represents opﬁlonally substltuted C2_2 all cenyl ene or
C2_s heteroall cenylene (in which a 10 point of
unsaturation is between the carbon atons that are a
and ~ §R.dihe', rI@POhaé 7 N8)T ak®HGhd enhotinbefor dgmpANG Ng
conpound of ~ forfula =V in which L' represents hal 0
(e-g. Tedoitive winitetwn it derotssdcoe! § spmpeundal] panuisr VH
conpound of _f Sin which 1 represents -CHO
with d“gﬁﬁﬁ &HngFﬁngnula VLILB or a 15 conpound of
formula VI11C as hereinbel ore defined, for exanple

under reaction conditions simlar to those descri bed
hed ei betompoimls phdpasia B Upl*@eﬁi?ré} repesPLsc s

f f la | f
O Ayt 2GEE5 1) BRUEM RN B o

opt | O%Ht ¥ f unpsaturation is between the carbon atoms that are o and 3

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 VIIA, or a compound of formula XXV n
which X represents ~CHO with & compound of formula VIIIB or a
compound of formula VIIIC as hereinbefore defined, for example
under reaction conditions similar to those described hereinbeiore in
respsct of preparation of compounds of formula I (process (iv))

above);

(d) for compounds ;Jf formula I in which Q represents optionally
substituted, saturated Cos alkylene, saturated cyclb.‘a]lqr]f:ne,
saturated Cog hetcmalicylcnc, saturated heterocycloalkylene, Cog
alkenylene,  cycloalkenylene, Cas hétaroalkenylgne or
heterocycloalkenylene, reduction {e.g. hydrogenation) of =
c-.omspoﬁdiug compound of formmla IT in which Q represents
optionally snbstituted Ca¢ alkenylene, cycloallkenylene, Cag
heteroallkenylene,  heterocycloalkenylene, Cog  allcynylene,

'cycioa]l:}*nylene, Cys heteroalicynylene or heterocycloalicynyiene
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substituted, saturated C2_s allcyl ene, saturated
eyel oal | cyl ene, saturated Cgs heteroalcyl ene,
saturated heterocycl oal kyl ene, C2- all cenyl ene,
eyel oal kenpl ene, C2.s heteroal kenyl ene or

W{éuaiaByel oal | cenyl ene, reduction (e-g- hydr ogematicGnp.es:

of a 25 correspondi ng conpound of fornmula Il in which
Qrepresents optionally substituted C _s allcenyl ene,
cycl oal | cenyl ene, C, _s he%eroallcenylene

het er ocyc enyl.ene, . (
cycl oal | C{/a? ﬂi% 1'%82““[16 Wgﬁ& déﬁ*%@/ﬁ?ﬁg‘ g pooss skitled in
het er ocycﬂn@aﬂtl cyuyl ene WD 20061077366

PCl 1 G620051004991 3 (as appropriate) unde- conditions
that are known to those skilled in the art; (e) for

conpgynds: e resetsa l.e
bon d&l)' 0100% d%\ﬁ&ﬂd%:?»&lt% ga)ﬂ'h m%\gllgl j;)l ]I%BVIS“@ UFé‘. %d
-S( 0) 2-, -CEak! i-GMRO(RY-, Coypaigylenoforf om(m;J aré:éaﬁoil,ol a
QXl T%ﬁ%(\éj 10 wherein Q X, L3, R2-R, Tand
Y are as REPeIHaraulastWdd with a corrpound of
formula X as herei nbefore defined, for exanple under
reaction conditions simlar to those described

her ei ubeore i pa.pespect BK1preparati on of conpounds of
formula | (proce (vi)) above; 15 for corrpounds of

formula Il in @ epresents -5-, r C2-4

al | cynyl ene in Tple bond is éd cent to E
reaction of a [ $ORPoud of formula XXVI as

her ei nbefore defined iflwhich L3 represents C2 as
her ei nbefore defined (for exanple -B(OFI)2) with a 20
conmpound of forrmula XI as hereirrbefore defined, for

exanpl e wHnderqreagti phpeondidql .
descri bed her e?nbef ore R r es{l e(?%asszlé%]lﬁ%rf%ﬁegite‘u& f“‘h
conpounds E@fﬂpbundn@tfabﬂmL(lp%aeémrs@balfdr} dcﬁned for example
under reaction conditions similar to those described hereinbefore in
respect of preparation of compounds of formula I (process (vi))

above;

('f) for compounds of formmla IT in which D represents -S-, -O- or Cyu
alkynylene m which the triple bond is adjacent to E, reaction of a
compound of formula XX VI as hereinbefore defined in which 1.°
represents L as hereinbefore defined (for example -B(OH),) with a

_ cornpound 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(0)- or
-5(0)z-, oxidation of a corresponding compound of formula II in

which D represents -S-:

T A o e et
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above; 25 (g) for compounds of formula Il in which D
represents -S(0)- or -S(0)2-, oxidation of a
correspondi ng conpound of formula Hin which D

WO w6apresents -S-; 3 w0 2006/ 077366 Pf T/ CG3OVHIGERDSP1081

(in for compounds of formula IT in winch D represents
-0- oi- -5- reaction. of a corrpound of formula 3~:
Y11, R--FSQY' T- Y>3, VI FID/~1J H 5 wherein
D Q X her ei_ nhef or f iqed,
wi(kh W*é@ﬁ“ﬁ@ﬁw 6 fffB‘.lf‘)M g FRrREOLR A Lo
def i ned, . fQr.rexampkend &ﬂﬁfé;%ulﬁeamnon condi tions
simlarto those described hereinheforc in respect of
preparati on of compounds of fornula | (process (ii))
10 above; (i) for co oypds of formula Tl in which T
and Y are &s-frerei nbefor'e defined, provided that when
represents . -s(0)3k9e, -P(0)(OR9E),,

- P(0) (OR99) N( I\ 15rEgP(O)(N(R10)RQV)I -B(OR9j ) 2

or -S(0)2N(R z, R9a, 9e to RO, R9)', R9z,
Rloh R angR® areNother than i, reaction of a
compound of formula MIII Rz QXl R3 Ls XXVl R
N RS PG 20

whersin DS, Q, X', R*R>, T and Y are as hereinbefore defined, with
a compound of formula XIII as hereinbefore defined, for example
inder reaction conditions similar to those described hersimbefore in

respsct of preparation of compounds of formula I (process (1))

above;

(i)  for compounds of formula IT in which T and Y are as hersinbefore
defined, provided that when Y 7 represents
_C(O)OR™, -S(O:R™, -P{OYOR™:, PO)ORHNERI™R™.
D(O)NR R Y, -BOR™) or -S(O1NR'™R™ R™, R to R”,
R”» R%” R' R and R'™ are other than H, reaction of a
compound of formula XXV,

R? Q-X1
R3 _
N s KOV .
R* N
o5 PG

- wherein PG represents a suitable profﬁcting group, such as
S(0)sPh, -C(0)O", -C(0)OrBu or -C(OJN(EL):) and L7, 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 i respect of




wharelinbef ore defined, for exanple under' sindd@&pdRsnotys:

10

30

wherein PG represents a suitable protecting group
such as -S(0)2Ph, -C(0)0-, -C(0)OBu or -C(0O)N(Et)?2)
and ii, Q X, R2, Rs, R4 and R5 are as herei nbefore
defined, with a conpound of fornula XV as

coupling conditions to those described herei nbefore in
respect of WO 2006/ 077366 YCT/ G82005/ 004991 process
(x) above, followed by dcp¥otection of the, resultant

conpound under standard condltlons (j).for conpounds
of for mulPAC%%S j (¥} ik fol }Oé\fﬁie%nﬂ@r%w@re%dﬁ@ reyltagr

represent LA o %H% esent H, reaction of

a compoun %MP%% or mJIS o L%{Sn which L5 represents

an alkali netal, or -M- haI [ de WI t h car bon di oxi de,
aC|d|f|c under

foll ﬁwedﬂbly ]fsor e )
condbl | orfe SR UaEs PHgEELA SR EH *FPrFségtﬁe@fnzéf’r bond, ¥
pr epar at 'r@rﬁes=ﬁfs @%@Mﬂﬂ%d ‘ng“tf%ég?e‘ﬂua} rca(’;ﬂ&?&_eaﬁ &ébgﬁ

above; % for conpounds of ornu a ll
repr esent0§ mmwmwmdna hcm@pntesmmhkau nﬁ(taﬂ)) @RYEg-

t £ f
Y0 PR CERRgng OEPe Pl e Bt senewl
to thos @n@éﬁ'duh@ﬁoh@ sﬁcﬁ%s%&sc(cfe@&ﬁb%ﬁn @cs%&ttfoqnﬁlﬁranon
group (e. g@a triflate) or, 15 preferably, a

(e.g. bré Iﬁ?ﬂuﬂldﬁlgﬁfogrl@?@é)@wﬁﬂ (6D above; a reagent
that is a suitable source of CO, in the presence of a
compound of fornula X VA as herei nbefore defined, or

wat €k) afut dfpaRRIOP forhiBla 1Cah SieH TSYStRMUNEREL: bond
condi tions such as those scri bed hereinbefore; 20
(1) for ¥hpsemmessost-CL@IMRT ,aeaqtmn@i mmqﬁpqndugmmm
a single r _

repr esen?lbjgﬁgmlr éa’c ﬁgﬁle% Q{Eaicbs oun%llc )e%}/m? IR La?oﬁfﬂé?
as her ei thhef dileddefthaed (ach hs b@ﬂlﬁcﬁﬂaﬁ: @eheQl adrifiate) or,

prot ected derivatiye, thereof
bi s( pi na}&fo%&% b5 ¢ 6t G- romg ?@Pﬁ@% group) pifha(@ (or a reagent

f ol | owedplyis dapratieGhiRR o bchNE: HEBH:LRAR o SUMRYPIIMd of
formula XVA as herebefore defined, or water, and an appropriate

catalyst system under conditions such as those described

herembefore;

() for cofﬂpounds of formula IT in which T represents 4 single bond, Y
represents —B(ORQJ');; and R% represents I, reaction of a compound

o of formula XX VT as hereinbefore defined with boronic acid or 2

l protected derivative thereof (e.g. bis(pinacolato)diboron or triethyl
borate), followed by deprotection of the resuliant compound under

standard conditions;

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

(A) for such compounds 1n which R% represents H, either SO;5 (or a

suitable source of SO; such as a SOs*pyridine or SO;*EiyN
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standard conditions; (n) for conpounds of formula Xl

in wh

ich T represents a single bond and Y represents

-S(0) 3R9e, reaction of a conpound of fornmula 30
wa 200pd BV 1 as hereinbefore defined with: (ARETIEP08HERYET

conpo
suita
S03' !

runds in which RO" represents H, either S03 (or a
bl e source of SO03 such as a S03'' pyridluc or
Et 3N WO 3006/ 07736;"; PCT/ GL32015/ 0049S1 conpl ex)

or Wth SO 2 foll owed treatment, Witl - 2v- o
cl ti or ERREIni P &Lt n&‘%héﬁﬁﬂﬁn é“sitSfl'TB’;(‘ t 81 uith

conpo

acid fo

uﬂﬁnﬁohﬁzﬁ‘%@? afE1lie h9&MeFsid han H, chlorosul fonic
'l owed by reaction with a cogpound of 5

f or mul @)X¥omssudkf povepbunds eimbehishe & n fhiogherrthan .

represents c, all der .st andard condifi h.as
t hose ‘3'%%‘8?‘1‘% ﬁ@ﬁeﬁﬂﬁgf%?h@ rlg%tfr%%s\g{e{gt : o%ﬁptﬁ&% of
prepar gti.0n 50f 2£&TReN RES bt fdro iwhiah R°F pemeass: k¥ v)

above); 10 (n) for conpounds of formula_ Il in which T
r epr esshtuslea stinfrgll sobbinens el ay thessrdsserhed rreRbeiRo

15 in

whi ch R9j h i x- 1
R o T R

repre
carbo
syste

s.a C2 allcylene group substituted at the
n atomthat is attached to the indole ring
m by Z1, in which 7( represents =0 and Y

=] t ORRa, in Wi ch. RAC " o
ARy | o ERRAED ) PN 12 SR R Ran 1 OA SBr .

t here
to th

O fOfep@aRPl € under reaction conditions simlar
ose descri bed hereinbefore in respect of

preparation of compounds of fornula | (process (rv))

above

(o)

; (o) for compounds~of formula Il in which T

representsa single bond D’Ziﬁl and Y represents O N
\ .

OR?

ip which R¥ represents hydrogen, reaction of a corresponding
compound of formmla II in which T represents a C, allcylene group
substituted zt the carbon atom that is attached to the mdole ring
systerm by Z', in which 7! represents =0 and Y rapresanfs
-C{O)OR™, in which R™ represents Cy.¢ alkyl with hydroxylamine
or an acid addition salt thereof for example under rcaction

conditions sirmilar to those described hereinbefore in respect of

preparation of chmpounds of formula T (process (xv)) above;

for compounds of formula Il in which T represents-a single bond

and Y represents

! or !
N \_0



| or 1 - N-0 RO-RgrO WO 20061077166 PCri GB20 5/ 00A981

s5 in which RO'" and R9r represent hydrogen in each

case reaction of a correspondi ng conpound of fornula
in which T represents a q allcyiene group

W%a%éffhﬁiﬁ ed with GL, in which a' represents PAIGA005004951

10

20

25

—r—— .

represents -C(O) A2-, A2 represents a single bond and
R 2" 5 represents I-I and. Y represents -C(OOR9', in
whi ch Rs' represents mathiﬂ or ethyl, respectlvely,

with lryd n oran Gaddition salt thereof
f or exanp%lg%%!r:]]gg@: Jr%ég((:tl n%%%gh dao‘%, Bns S A m‘*r‘d““ oia

t hose desemishedhdhereimpoefid vé fcbrﬂlulaeH peehicafT pippakatd on

of co nds of fornula | rocess yi above; 10
) F o A e i GF et B e GRS,

a single po res 0 L. 0 1y
i n which %%gﬁﬁﬁg%;é r gr és@%&’ﬁ g]ge%mﬂn %%‘Pag%lgl
react i on Tofrasentsolly @sipo m@mgn@o@@mﬁf af ﬁM?a&cﬁnkdﬁtq

which T re sents si ngl.e, bond represents -B(OR9
)2 and é%ﬁﬁte Fe%lgﬂt §“EFHE%“EE’IIP’ Wl”&ol CrfTeRe o5 pfulaaid

XV in \mlaamnan EEPHRERAL B & a?ﬁrSlS'uﬁd :
represents O OR9ni \ \' O‘r A J?Q md C?/ﬁﬁcﬁ)[chmﬁémﬂm
and ROP f@pthesse ricsdnipad o@@mbcrfoeaaﬂn mmﬁ ofingrep&ration of

compounds of formula I (process (xvi)) above:

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

and Y represcnts

OR /
|
\A\g or NN

R¥O

in which R*™ and R"® 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, ¥*

represents

o) OR"™
\ =a
' \ or N“’N
Q RBPO!

. . 0 .
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,




25 preferably represents e.g- a halo group, such as

Br, or I, respectively, or a protected derivative

(e-g- at the 014 group with, WO 200(-/()- & 6 ‘
WO 200RCTARE20W / 0() 49S1 M tor exanple; a ben: EGT GBS0«

ei ther conpound. 1o_ exanple under reaction

conditions simlar to those descri bed herenbefore in

respect of preparatl on Of compounds of fornula 1

(process (Xxv ..ab ds;»0f=-f:86 Ul a
| Elg‘ﬁm?l“r ecl. nggnf‘ﬁ%ugiq)f Jﬁ?&; EQIHBQLHF SlD RIS IIU

Il in S sin bond
repres @r'iﬂlﬁlﬂmfﬁ cmﬂhdhb mRﬁhOtcjlﬂuostmhmbﬁ IRQ"mb“fol

represents hydrogen-. reaction of, ound of
f or mul &:SWXU}( pmu@y% of pegmppuests w1 l@e“Amﬁrw%iP est 1@“‘“

mherelqg , R2, R3, R4 and RR are as
her ei nb re defl ned with ethoxycarbonyl isocyanate,
< for exanple under reaction conditions simlar to

t hose descri bed hereinbefore EﬂﬁﬁF ect of ole bond
p(@parﬁvﬁic@wzrewndé@ﬁémeﬂow 1 EPRICSER fo 8iggle bon
(XVii'%r?d bov O(r) for conpounds of fornmula Il in
whi ch rep esen s a single bond and Y represents

O~
I
N ]
=N
RO
10
in which R™ represents hydrogen, reaction of a compound of

formula 31X,

RZ

X1
R3

—

Q
H WY
N N XXIX
N OH

H

R4
RE

—
L |

wherein Q, X', R, %, ®3 R* and R are as hereimbefore defined _
with ethoxycarbonyl isocyapate, for example under reaction

conditions similar to those described hereinbefore in respect of

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

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

and Y represents
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in which ROS represents hydrogen, reaction of a
corresponding conpound of formula Il in which T
represents a single bond and Y 5 represents

U@ OR%R, in which R9a represents H with e.gorGE2005/004981
trinmethylsilyl chloride (or the like), foll owed by
reaction of the resultant_intern-tediate with N434.
for exanple under reactiom’ conditions sinmlar to
t hose descri bed hereinbefore |n respect of
preparati on of conpounds of rraula | (process
(.,:ix)) above; 10 (s) for conpdunds of formula Il in
which T represents a single b and Y represents N
ROt0 15 in which ROt repregedts hydrogen, reaction of
a conpound of fornmula Yo QXI R3 XXX R4 NCN
R5 20 wherein Q X, B?, R, R' and RS are as
her ei nbefore defined with Nall and CS2 the presence
of a sui tiabkiech GV enprefeatsghydrbgin, abyapefdfm @%mspondmg

oxi dation of th fesultant initernmediate in the
COmMpoUn rmuia I i which T represents a single bond and ¥

represents -C(Q)OR™, in which R™ represents H with e.g.
trimethylsilyl chloride (or the liks), followed by reaction of the
resultant intermediate with NgSe. for example under reaction
conditions similar to those described hereinbefore in respect af

preparation of cormpounds of formula I (process (xix)) above;

(s} for compounds of formula IT in which T represents a single bond

and Y represants

in which R™ represents hydrogen, reaction of a compouﬁd of

formula 300X,
R2 Q-XT '
RB
A\ XXX
4 N
R N CN
RE

wherein Q, X', R%, R?, R" and R® are as hereinbefore defined with
NaHl and CS; the presence of a suitable solvent (e.g.

tetrahydrofuran), oxidation of the resultant intermediate it the

s
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WD 2006/ (17736( PCT/ GBZ(1 06/ 004)81 ss presence of,
for exanple, hydrogen peroxide, and finally heating
the r--sultan= internediate in the presence of a

wo ogteng acid. such as HCl; for exanpl e ungeF/GEasEY ot

conditions simlar to those described hereinbefore in
respect of preparation of conpounds of 5 formula I
(process (xx)) above; €t) for compounds of fornula Il
in which T represents a single bond. and .Y represents
O DREESENG Pin [Rhi RO JVFPERTR ST hydr o*gmea%?q}“gg@ﬁ on
of a correspondi g, cANROUNG QEnck QifMbiforkl adid) sabh el T
repregggngvgﬁ%%' a}lgy?egne, Y (ra_lépresen_ts -C(Q) OR9a and
R9a r gpresfent satper unfrrefacadd yondhions Beslpy 46 ethqss. g.

acid halide) derivative thereaf with 1,1, 2 2- e
t et r adlcho® 1115@@,510%@ é‘“)'?%\%lo pal?P&JéBEIDF eD;’pCf%Cil‘%%Duudb of

condi td &ﬂ?a]s Clﬁgg%;g\g ahbitose described hereinbefore in
respect "of preparation of = conpounds of fornula I

(process (xxi)) above; 20 (u) for compounds of fornula
e st RE SR B 0907 B8 g bone
17¢(. 5%9%%49&%9&45 59 in which ROV and R10'

I ndependentTy represent hydrogen, reaction of a
conpound of formula _k' I X as herei nbefore defined
with 3 4- dinethoxycyclontene-lZ-dione, for exanple
under reaction

Van

Su

OR

in which R*" represents hydrogen, reactiop of a corresponding
compound of formula II in which T represents C, alkylenc, Y
represents FC(O)DRQ“ and R* represemts H or, preferably, an
activated (e.g. acid halide) derivative thercof with 1.1,2.2-
tetraethoxyethepe, for example under reaction conditions simular to
those described hereimbefore im tespect of preparation of

compounds of formula I (process (xod)) above;

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

and Y represents
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conditions simlar to those described hereinbefore in
respect of 5 preparation of conpounds of fornula I
(process (,:cii)) above; (v) for conpounds of fornula
11 in which T represents a single bond and Y

YWlephee@stos NN ,N N 19X 10 R in which 129" b c1veR2005/004981

represents hydrogen, reaction of a conpound of

formula ;1, Rz ot_x1 R3CNn..:l R4 NH 15 R5

wherein Q X, R2, R3, R4 &hd RS are as hereinbefore

defined wth, . N3 @gy. standard conditions; 20 (w)

f or corrpoﬂ“n‘a@c‘lg?‘ f%ﬁ%l anfqpendeatip reresm by progg ngastion of

optional Iy cogbsid brEeshuE2ygrl IC Re  OfrC2: b -

het eroal kyl ene (i n whic a pol nAtS L%g%%%ﬁ%ét%erllﬁ?q_g"ﬁthijsfi”

bet ween t Gigethmxiomlotiome- it habrar dom @antpR t mdehereastion
reaction of a co I ng_conpound of

i ndol i ] . d
o e o SRS bofe GoruBeT PETIeLIYOS orgs 0t

60 R A )prépdrativn of compounds of formula I (process (a=di)) above;

(v)  for compounds of formula IT in which T represents a single bond

and Y represents

in which R’ represents hydrogen reaction of a compound of

formula 33X,
R Q-X1
R3
CN FRAI
4 N
R H
RS

- wherein Q, X', R? R?, R* and RY are as hereinbefore defined with
NaN; under standard conditions;

(w) for compounds of formmla II in which T represents optionally
substituted Cy ¢ 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
XXA11,

A L



L

10

15

20

R OR wherein Q X, R3, R3, R and R are as
her ei nbefore defined wwth a conpound of fornul aXA as

rei nbefore defined, under 5 standard W%P%Q*%‘Q@%{h%q

‘”01“@8n&Wt|ons (j for conpounds of formula 1

represents optionally substitutcd, saturated C2_s

all cyl ene, saturated cygjoallcylene, saturated C, _s

het eroal | cyl enc, saturated heterocycloallcylene. G-s

10 alicenyl ene, gycl oal Leenyl ene, Cgs

heteroallcenylene or Qterocycloalkenylene reducti on
tJmmf

(e.q. hydr&g’ ) of a r'|correspond| n ﬁ:orrpound of
fornula I in|vvhic ™ esents optldn”
substituted

yle ? cycl oal | cenyl ene C2~s

heteroallcéﬁyle e, erocycl oal kenyl ene, C2-8

al I ynyl ene, cloalkynylene Cz_s heteroal |l gynyl ene
or heterocycloal ynyl ene (as appropriate); (y) for
conpounds of formula Il in which Y represents

-C(O OR%a, S(O)3R" P(O)(ORI()2 or -B(ORY'")?2,
whi ch RaacmRBaP RIf RAd an@ @’ RE3s hequm@g@rﬁtd Aped Wit a

hydrol ysi s of a c sp i, N ] ?)Id Jor

b whi b9RYSd D OTTRIg 8&&9%5 (]%r§ JBE PEpricate ‘?U&‘gldnot
repres f.. £ ohpRsHds of forrrulall in -which
Y reprgéﬁer#s“%lﬁ(r ﬁ]&@% or -S(0)3R9c, in which ROf
and R9e represent H a correspondi ng corrpound of

formula Il in c ents either : .
| R0 (BrospRrd o) dor i (3§ (KR Yhoryrsigps cptiosal
-5(0) 2 t&%ll RIZ+(@88d @npr Q\A;]le?ré 8)saturatell Z kyvdi0klkylene,
conpounds of Tormula 11 in Y represents
-C(O qaaadta( O-3Ree Py leaRIREjIrated PEOFpORGE]NYIREot C2RO"
or~B(QRoy) 2 and WD 2006(,077368, PCThT209040RATE o6

2
9c of % n"’ D=0
heterocycloalkenylene, reduction (e.g. hydrogemation) of a

corresponding compound of formula [T i which T represents
optionally substituted Cag alkenvlene, cycloalienylene, Cag
heteroalkerylene,  hsterocycloalkenyleme,  Cue  alkynylene,

cycloallymylens, Cay heteroalkynylene or heterocycloallynylene

(as appropriate);

(y)  for compounds of formula I mn which Y represents -C(O)OR™,
_S(0)R, -P(O)(OR™;, or -B(OR™),, in which R™, R, R* and
R¥ represent H, bydrolysis of a corresponding compound of
formula TI in which R®, R”, R* or R¥ (as approprate) do mot
represent H, or, for compounds of formula IT 1n which Y raprescntsl
P(OYOR®,; or -S(O}R¥, in which R and R represent H, a
cormesponding compound of formula IT in which Y represents either

_P(0)(OR: 9g)N(Rmh)R9h: P (O)CN(RIDi)RQi)z of -8 (O);;_N(sz)Rgz_ (as

appropriate);

(@} . for compounnds of formula II in which ¥ represents ~-C(O)OR™,
§(O%RY, -P(O)OR®:, -P(ONOR*NR™)R™ or “B(OR™), and
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R3, R, R, " and R(i.e. those R Duns attached to
an oa yF aton) do not represent Il: (A esteriication
of a correspondi ng conpound of fornmula it in which
R9a, R9e, ROf, RO- and ROj represent H or 5 (B)

formula TI in which Rs, RO¢, RI9r, RO and R9j' do not
represent |I-1 (and do not_represent the same val ue of
t he correspondi ng R9', Roc®! ROf, R' and R9) group in
t he conpopad,sf, &qraul a bl . tao be prepared). . under
st andar do}éd i’tBll“o‘ﬂ% Fg‘ﬂaaﬁhé“bﬁ%%%ﬁ‘cgdo e %:V.hc‘imanm”g“ﬂ
appropri at@mpdc k=3 @f fornula XX as hereinhefore
defined; (aa) for_ conpounds of forrmula Il in which T
repr esent s(4d GlerBicRyPRAL? Corehpndnd sempesnd diviprmlall in
i n which L epresentsr o9A - Rb2a A represents

- C(0) A2-, “ggrégéﬁ?ﬁaﬁé’f{ﬁ‘gl%Péé‘ﬁ%%gfn% 15 RL2a

r epr esent s(Bjl radsiérifieaibasgnt@ eSOl ERIBmpoAnd\Bf £iR8
is other %han L-i_.reaction,of a.,con-espondi n%
conpound of % SR B I R - fn iz X heo ept mepreyané ik (ad slep
that T repfe3enbsnt ShdBStDMc St Al o DS alskyper
formate inDt ?}prgsence of amsui]flagfﬁge%%sn@? or ’ ’(%b’)
for conpolidsndR™ gnpiretht borpvunhiof For@uanid 1otk @esared),
herei nbefore defined, provided that en X O X2
(ashappr 8B st ardgpndisiant @ the REEwPek e athe ey mpTts firohol
O N AR MA QR SERNIRIe P(O) (0092
-P(O)(O%S KRG RO B e TN Rlo% RO')2 or -B(OR9'')2
R9a to RO1R9y RLCb Rtd Rtoh and 25 R10i are other than

Il, ,reaction of a,coppoun f for a'-1ll, R L5 R3
G T o SRR a0 e b v pespredsssies6) obAvE
Wi i ercu’ erobp " subhtitded Rwith FG', F'inandiRh ak# aSenresents

her ei nbefor e _def | ned. o
-A'-R™%, A represents -C(O)A”-, A® represents a single bond and

R™* represents H, and Y represents -C(O)YOR™, in which R™ is

other than H, reaction of a comresponding compound of formula I1
m which the C; alkylene group that T represents is unsubstituted

with a Crs alkyl formate in the presence of a suitable base: or

(ab)  for compounds of formula IT in which Q and X? are a5 hereinbefore
defined, provided that when X! or X (as appropriate) represents
-C(O)OR™, -C(ONR'™R™, -C(ONE)CENRMNRIHRY,

- -B(O)RR™, -P(OYORY,, -P(OYOR’#N(R! ™R
- POYNR'DR, or -B(OR™),, R™ to R¥ RY, R R1% RI0 4nd
R are other than H, reaction of a compt?und of formula XXXIII,

R2 L5
R3
A XXX
TY

4 N
R H

A Lt At (e ot e PP L E 117 1 2 Ml ¢ e et bmmm ¢ | e ol o sTeme mnm e e e e

WQ pgT8&t eri fi cati on of a correspondi ng conpeunerafosiooses]
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‘With
defin
exanp

a compound of fornula 'JJI as hereinbefore
ed. or a protected derivative thereof, for
| e under reaction conditions simlar to.t

to those
wo 2006feseii bed herei nbefore in respect of prepBfF GG 5!

conpo

unds of fornmula i (process (ii)) above, followed

by (if necessary) deprﬁqt ection under standard
conditions; (ac) for conpounds of forrmula Il in which

Q represent 5aTSanl

PORd ;o XE 2 RE @SR MHHS i EHOHERI,

e
and RII“F¥present’s 'H teaction of a 1.0 conpound of

formu
met al

aci di frrwatedbderi(ay el BRSSHRES

whi ch
-0
corre
is a

of a

defin
descr
deJC
si ngl
repre
as he
pr ot e
bis(p
exanp
respe
neces
(al)

aadh N
react
defin

(ae)

(af)

| @) Fichnphanavair dbrhuyld >Edpree dentisbdo &R &F 1l |
or -My-halide with carbon dioxide, fol )
b Y

4g8
I epresent S| aRd | angf Xfepaepicesent s
et B TR R PRRa D [apape Srepanionse
sBepsing eprpapue olphersm@i Xpovel 1folleivahi Bh (b
suitabl e | eaving %rqg£%pﬁth 8? in the presence
QOO &P OLEE IS angh COBAFIORE her ei nbef or e
ed, for exanple under conditions such as those

i bed in respect of process (xai) 20 above; (ae)
9 0 of icrnlalllih Whichwhi ehiegnte prsaxdh bena,
e bond, Xl repregents -B(ORAy')?2 .and RA" .
s‘*é’ntt@rﬁrél,ﬁ"ﬂfrseéé(lcﬁ@ﬁ ofm‘i Rc&?ﬁﬁ%ﬁ%s (# f%ar%?rrlﬁ VLR
rei nbef or efl n%ﬁx Wit Rn bekieRi 1€ Z2oraxehd dthed an
éP@Bmﬂnggégrvgdt ereof (e.g. _&5

i.naeohatn) 8i bofohaloe withi etrbyt dodde.efollavgd by
|l e under conditions such as those described in
ctidgfcappeicess (), =ii) above, followed by (if
sary) deprotection under standard conditions;

for conpounds of forrmula Il in which Q represents
ghrecdp@neind 307 afdutr lrieprliske il seprSeTy JRBELe bon

ion _gf a conpo saf OF = lob, &8 inRefpre
A IR SR R 2d8‘51o%§§§§dﬂ _gs
corresponding compound of fornmla X300 in which L7 18 a
suitable leaving group with CO in the pressnce of 2 compeund of
formula XVA or X300 as hereinbefore defined, for example under

conditions snuch =zs those described m respect of process (2oo)

above;

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 3XXIII as hereinbefore dzfined with borome
acid or a protected derivative thereof (e.g. bis(pinacolatojdiboron or
triethyl borate), for example under conditions such as those
described in respect of process (:oixii} above, followed by (if

necessary) deprotection under standard conditions;

for compounds of formnla II in which Q represents a single bond

and X' represents -8(0)R’, reaction of a compound of formula

YUY as hereinbefore defined with:
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(A) for such conmpounds in which ROe represents I|i.
either SO (or a suitable source of SO3 such as a 50
"pyridine or SG'Lt;N conplex) or with SO, foll owed
by treatment with N- chl orosuccininlide and then

whyan@lysics, (B) for such conpounds in which 3%%‘/(&532005/004931

other than H, chlorosulfonic acid foll owed by
reaction with a conpound of fornula ) as deflned
hereinbefore in which RO' kepresents R9e, all under
st andard co |t|qns such as those,descri bed

her ei nbef & le OT iSHEH, GRIPROMES -“o‘fl“ﬂ%lpaf FEPBHIGIL S RpoURdST 2
f f |
I iléabhorseﬁ%é of 59, (S\% %I §1§§?$%dl?éa 2&) b9 N

conmpounds of fornul a
appr opr i accal)lplexJeppessmhs 5@ OpOR9asd -15( OjeafRRBy  with  A-

-P(O(OR9.).2 or - |ch R9a, ROe, RO9f and
RO " repr %rr‘?tgmrcfnu(“%;gdﬁnglt’ffé‘|hé’dfﬁy%5 15 correspondi ng
conpound @) ffeF M8 Ldmb&udithi 60 HRick Iﬁgg’rm Rg{heprth%)ylj

(as appropriate) do not represent 1-1
corrpoundscbéﬁfmﬁldfqmﬂ acil] followedhby rea¢tionr wixp a( aSmpound of

OR9f .
AR T et e e R e
conpound f ufdef @ahdard kohditioNhéeh Xinoe d%s%nsé};ﬁ hereinbefare
appropriate) 20 represents -C(ONH) S(O 2

-P(0) ( quyiN(eregé]) pregyrationPEd) oMRI0JsREE )EQHI(U@ I (process

appropri for conpounds of formula Il in
whi ch Xla(g‘ﬂl%&%hs ‘appropriate) represents -C(O) OR9a,

-S(O3R%¢e, P(Q(OROf)2, 25 -p(Q (QROE) N(RI oh) Rsh or
- B( |)2 and R9a, R9e, ROf RO and R9y (i.e. those R9
gr oup8) ataEHERPES M fosgdedl B BHchIS’ MoK epeeweptiate)

(4SSl S oRoct srEg Sapandkag SomeNd, o,

r epr esentwiith G 3R%,BR ! raat s RS tiepickint CHL i9Ardsid of a
correspondl mula 11 in whi

ROC, St BaITRS uglg%‘gdﬁg%rﬁéﬁ% dsarthicha RLRLCQR 1?’2%84?”

w o 20_%&@ “aprredBiafe§ U6 G MBREQY OS] for compounds of formula 11
in which X' or X* (as appropriate) represents -C(Q)OR™ or
-P(OYOR®,, in which R* and R represent I, a corresponding
compound of formula IT in which X' or ¥ (as appropriate)
represents  -C{ON(E)S(O)RY,  -P(ONOR®NER'™MR™  of
-P(ONR'")R?), (as appropriate);

(ah) . for compounds of formula I in which X' or X* (as appropriate)
" represents ~C(O)OR™, -S(0):R%, -P(OYOR™;,
-POXOR®NR ™R or -B(ORY), and R®, R*, R R znd RY
(ie. those R’ groups attached to an oxygen atom) do not represent
H:
(A) esterification of a corresponding compound of formula. 1l in
which R* R% R R%2apd R¥ represent H; or ‘
(B) trans-esterification of a corresponding compound of forrmula I1

in which R* R R R% and R® do not represent M (and do not
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as -,5e represent the same value of the colTespoll-inr
.., Robe, R9;. RO and R ' group in the conmpound of

formula Ii to be prepared) under st andardT(g_?! éﬁ(ﬁtﬁ%’m

WO 2006/ 7344e presence of the appropriate al coho

Xn- as hereinbefore defined; 5 (ai) for conmpounds of
formula Il in which Q gepresents a C] allt}ylcne
group substituted with C7', in which G reprgc;segrlts
N Reghocofl ik CRRESEOL 87 S Oh=gRmaind2. T, &pF. e8RS ad
single ofid an R12, represents H, and Xl represents
- (O @R gpuj in hhicompRed ardorrgtlpfhigr PRRATA):. reacti on
of a correspondi ng conpound_of _for myl, i Wi, gh
Che. CoundSAaHE GROBET RAle Hﬂﬁéﬂﬁ?é’gﬁﬂﬁ?ﬁg}#"? e
unsubsti-t ~\W B Ghefrabéydedf ormate in the presence
of a %UF”%%&?"Basel; (aj) for conpounds of fornula Il
in which X] or ~2 (as appropriate) 15 represents

Al A o

corr e%ptg{&di NGhstE PO of GT or trul awlith | nGhhi ciprdsents
represents -CﬁO ORS" with a conpound of .fqornul 3?0 |1
as bergl RDaf af espestitne@(020-.Chnpousas 85387 opg 3¢

may be ,prepared as folliows; 90 N: C und
Gt e e R it Y S

of fo wth a conpound

of 1 Oyl Aty R8fZnlok Sidrispuitinebimusnd Lrmalells

her ei nbefore defied or a conEound of formula,lll aﬂs
her ei nbehatethda?i dkelene LORP dfdinf] EPIEHAET 1S EECPTHHE

conditions siml.ar to those - Lhbefore in
r espedtithidfisgOR 1Y, Ea?‘itgwrg?&gg%%%ﬁgg TE2%Elf\’or nmul a |

(processes (ii) and (i), respectively) above; W 20

06/0 773 66 PCl/G62005/ 004981 65, ., S
(@) for compounds of formula II in which ¥’ or X (a8 appropratc)

represents  -C(ONR'®)R™, C(O)NEICENRNER SR,
-C(ONEH)CN oz -C(ON(H)S(O)R"' reaction of 2 corresponding

compound of formulz I which X! represents ~C(Q)OR™ with &

compound of formla XTI as hereinbefore defined.

Compoupds of formula TV may be prepared as follows:

(1)  Reaction of a compound of formula X3{IV as hereimbefore defined

with 4 colﬁpomw.d of formula 353XTV,
R'L ' SO0V

whcfain R and I? are as hereinbefore defined or a compound of
formula I as hereinbefore défined, for example under reaction
conditions similar 1o those described herembefore in respsct of
preparation of compounds of formula 1 (processes (i) and (1),

respectively) above;
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(b) for compounds of formula IV in which L! represents
hal 0. reaction of a conmpound of formula XXV, Rz F3
T-Y RA NRs RL 5 wherein R, R2, R3, R4, R5, T and Y

W@r.,g%%smt&gr ei ubefore defined wth a reagent or mxture

of reagents known to be a source of halide &CEHMH0EON98;

exanple. for brom de atons, -N bronosuccini m de,

brom ne or 1, 2-di bronotctrachl or oet hane may 10 be

enpl oyed, for iodide atons, iodine, diiodoethane, di
odot éli)r ac fireomgbivadse: 7Ol X tMGBIcATT ! Nere0h:s Haho. 204D
chi orosuccini m de nay be enpl oyed, for chloride atons,
Ar  cbl or BSUCETRAYRE §é femiplne | oyed and for fluoride
atons, 1- (chloronethyl)-4-fluoro-

1, 4-di azoni abi cyci o[ 2. 2. 2] oct ane bis(tetra 15
fluoroborate), |-1gdropyridiniumtriflate, xenon

di fl uori de, C%é or perchloryl fluoride may be

enpl oyed. Thi i

y be carried\p\y\t’, in a
sui tabl e sol vent|| (e. gre, benzene /g¥XYi oxane)
under condit ifg

40 the skilled person; or 20
(c) for conpounds pf fonnmula IV wherein LI represents
a sulfonate - grouyps redttion of a compound of formula
XYDM R2 OH R3* T VY XXXVMI R4 NR Rl V.10
2006/ 077366 PCT/ 082005/ 004991 66

wherein R', R%, R®, RY, R, T and Y are as hereinbefore defined
with a reagent or mixture of teagents known to be a source of
halide atoms. For example. for bromide atoms, N-
bromosuccinimide, bromine or 1,2-dibromotetrachloroethane may
be  employed, fpr lodide  atoms, jodine, diiodoethane,
ditodotetrachlorocthane or a mixture of Nal or KT and N-
chiorosuccinimide may be employed, for chloride atoms, A-
chlorosuceinimide may be employed and for fluoride atoms, 1-
(chloromethyl)-4-fluoro-1,4-diazoniabicycio f2.2.2]octane bis(tetra-
fluoroborate), I-fluoropyridinium triflate, xcnon diflucride, CK ;OF
or perchloryl fluoride may be employed. This reaction may be
carned out in a suitable solvent (e.g. acetone, benzene or dioxane)

under conditions known to the skilled person; or

(e) - for compounds of formmla IV wherein 1! represents a sulfonate

group, reaction of a compound of formula XXXV,

KXXVI
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a her il: K k. RR5 and Y are as hereinbefore
defined Wto ar appropriate reag.emfor the

conversion of the hvdro::vl group to the}féﬁ"f&% [Q,,‘ ('F”M

WO 200047 54p (e.g. tos)fl chloride. mesyl chlori

Comp

(2)

(B)

anhydride and the |ike) under conditions known to
those | skilled in thg art. Conpounds of fornula VI
may be prepared by: (a) for conmpounds of fornmula VI in
whi ch D represghts. @ sSRAGT enbdndre asllersigpefore defined

R -,C20a|||encor- reat
COC(YTDZJl(]T’idl) amﬁl@in a’”%@kﬁ?ﬂﬁ E‘V?ﬁlqm g[ I %Q'dp({ +

XYJ. VI | a,L I'F]d.CR'ID;r‘:; @rtﬂil]c\ﬁc&re
as herhé‘?LinT@ftB? é”]é\h”fai %(]L( = %ﬁgglﬁ)l cul ar §may

r epr esght: J}ﬁl,@qldpsuﬁdﬁt}ﬁShbﬂomﬂr wotditionsc bapennd dose
formula X as hereinbefore defined (in which L4 may in
parti clilla? irtbprdsent B(OFI 2)), for exanple under
reaction conditions simlar to those described

her ei nbefore in respect of preparation of conpounds of

JuRE K Bihuié BT @eeSs prafrddivy) above; r  (b) reaction of

a compound of forrmula )CXV as herei nbefore defined
with a conpound of formula Il as hereinbefore

defi ned, l.e-gnder., actlon g@nglgmﬂasbo d,
%‘FDJ‘FPOPB Stﬂﬁ?%r eldsé?ll %\ g %kfel rl;t?e?f ore in respecrtl of

(@gep@(}@?tmpé of , sleppatindsS(6F):+ oapidnaofla G[@ﬂ@@é@@ ofi))
abov ); or {(c for conmpounds of fornula VI in which X"
r&pmlaem'\’ilepresents -Cl-10 reaction of a
correspondi ng conpound of fornmula XXXV as and,
defined with a mxture of DVF , for exanple, oxalyl WO
2006/ 077366 PCT/ G82005/ 004581 67 chl ori de, phosgene

or P(O) >/(g/tl<a like) in an appropriate sol vent
U\ YT Y FAOVI]

L3 §
R'I

wherein X 13, R\, R*R%, T and Y are as hereinbefore defined (L° in
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 describsd
hereinbefore in respect of preparation of compounds of formula I (process
(vD) aboye;

reaction of a compound of formula X3IV 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 | (process (i)) above); or

for compounds of formula VI In which X" represents represents
_CHO, reaction of a comesponding componnd of formula XXXV as

I Tnfy 3 wh A 3 £ TMhAE fy
hereinbefore defined with & modure 0T LM and, for exarople, oxalyl
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system (e.g. DIvWor dichioronel hane). Conpounds of
formula | X nay be prepared by reaction of a conpound
of formula 5 XXVI as hereinbefore defined, with a
compound of formula Il as hereinbefore defined, for

WEAM @ %nder reaction conditions sinilar to 988050048
f

descri bed hereinbefore in respect of preparation o

compounds of fornula I (pr?qgess (i)) above. 10
Compounds of fornula lix in"which L3 represents L' nay

be pr, ed Jeacti f onpound of formula I
Ch OAERRES pReaBE T ARCR (R BOTROLA A8 bR sV
r eagepdteihde.gt DBfcondieiisbanb@he)t he L' group to the L' -
group. This conversion may be performed by methods
known to those skilled in the art, for exanple,

f@r el ich. b3 i ,
R P B Py el Y et of 8 pemgopd oty
}Eﬂz«‘ba* hd‘ﬂhlévﬂfoeagtﬁhmﬂ, Mtht'mﬁam}ﬁamérﬁf forméﬂa %II fas ht::rn—:li.nbafore
Ls(pi pacol at I horon with a _ _conmpound o ormula 1X
APHRGH R TR BR TSR SRR BT ARl oo o
heenbeiorO RS r&bBit! @ pleBarkRs | ' L8l
r%spec{ ofrpFegara?i%ﬁtggl§E%ﬁ%%ﬁ%g§g%?%#%Fggﬁé%F%s(%)
apdieocess (ii)) above). 20 Conpounds of forrmulae XXVIII

and XXXI'l'l, in which L' represents an appropriate
al kali nmetal, such as lithiummy be prepared by

CoHLRELAIR D FFh il [XhE whe-RSE r@ﬁl‘&&nﬁm% &E:%iﬁ&!l ?}) Ir%ftion

XV, or XXVIII, a conpound “of fornmul
08 yeormprEndKRXp Il BY powRishZ' mprestnis Lhewithsm afprapriate

R R N o560, T5Ks R G0 bk ETBA QB FoREroRD TR

be performed by methods known to those skilled in the art, for example,

compounds of formmla IX, in which L? is 4,4,3,5-tetramethyl-1,3,2-dioxaborolan-
2-yl may be prepared by reaction of the rsagent bis(pinacolato)dihoron with a
compomnd of formula IX in which L’ represents L', for example under reaction
copditions similar to those described hereinbefore in respect of preparation of

compounds of foxmmzla I' (process (i) above).

Compounds of formulae XTV, XXT, XXVIII and XXX, in which I’ represents
an appropriate alkali metal, such as lithium may be prepared -by reaction of, i the
case of a compound of formula XIV, or XI{VII, a compound of formula
XXXVIL,

Rz QX1 |
R3
A\ _ XXXV
R4 N
\
= Rz

or, m the case of a compound of formula JCX, or 35000, a compound of formula

XXKIX,
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> YXIX -T-1' R4 Rs R= wherein, in both cases, Rz

R2, R3, R4 and R5 arc as her ei nbefore defined, wth

an appropriate base, S ch l'ithiumdiisopropyiam de or

represents P2 (in the case of conmpounds of fornulae 5
):fV.and XX'I) or PG (in the case of conpounds of
wo ockonaul ae ,VITL and )'-,:111). and PG Q F&i/CGH0u¢N0435]

BuLi under standard conditions. Compounds of fornul ae

XIV, X) ., XVIIl and )=l in which L5 represents
anot her grolp (such as a zinc-based | eaving group or
hal o) nmy be. 10 prepared by an appropriate exchange
reaction
the art. or e agE1 conpounds of formulae UV, =
--5a' Vipd “I10 in which L' represents

- Mghal i de #% be prepared froma correspondi ng
compound of o

at ™~ | be ber known t@tlose skilled in

roulfd XM, XX I, XhVIIl or X -X 3311 (as

appropriate) in which L5 represents hal o, for exanple

under conditions such as those described 15

herei nbefore in respect of process step (vi).

Conmpounds of fornul ae_) ELI G .V An
hprelwyhjrrdjmtﬂ_ﬁﬂst%ﬁ'r ergerﬁrf@wa\gk%l}h SHEHP IS z”rnh% Eq‘:’”‘é&la

v oo Pl FECUP AT O b s ey o

|V,
}:‘A}Jrgx{tnq PGy %1 ory, >92(er IR% B whil Eh atcsay eppr B eior gﬁn)é

métal’ with an a propriate,rea e
with ati ﬂripmrﬁfw@tt bsn, Bih IRSURCHS0R ngpgcgmm i 558& standard

ﬁ%ﬁ%mﬁlﬁgﬁﬁv Of{ EXSIVIR 24H X}DCLII i vtich 1

condltlf?l}ﬂa y reaction wth a suitable b
rﬂpresaﬁﬁaﬁ\%&kr f-:rﬂfu pt et Bt boduebdson |giving BelUp 8tlp) (Rdr e

t described h t
2 reagent descr o, Nefi SLBEn e ohid BFReC

pr..,pzu'cdfb}p ) p@napm@ﬁ cRpha RGOS (process
) g £.O0 Qtfbﬁrﬂllz&f XgVharun CEHHT dod
scilled G B EECPPBR DD R e

or exanple, boronic acid qr a
}QD:IIE (;Ej% edl; sbmat-lrf[‘génahﬂxerr:@mfbe(o@e rechigom =z corresponding
I's

pi nacol at 0) di b X 5

compotilesisioreds Y HM’S@IF}GI a)]fjb"?gr‘? %gclgglsﬂé?}itd

depro oSOk 0 r Nelghdhi @Jﬁmiu&hrms tHBeap dasmibed
reprosepl§y g ae Of(VIgTé@ﬁg yRidl %

exanpl e by

X, and Xl X and XX).M red
hereinte¥oré %dint@ltdco Bf pfocess Gtapr @8p FAIPRILED ﬁ;ﬁ S nﬂ%? Rﬁé}p m

f la_ Il,; WD 20 6/ 07736 /
)C}CVII_? ;udo}DCX?[{Ing v\?hlc]:r 1 represen Q84 ﬂrgrﬁa 6B Gl A BR0PED0R 8 A

3 ding
group, halo or a boronic acid may be prepared by reacting & COTTESPOD

compound of formula XTIV, XX, SV or XXX in which L* represents an

alkali metal with an appropriate reagent for introduction of the relevant group, for

cxample by a metal exchange reaction (e.g. a Zn transmetallation), by reaction

with a suitable reagent for the introduchion of & halo group (for example, a reagent

d hereimbefore in respect of preparation of compounds of formula IV

describe
(process step (b)), for the mtroduc:tion of a boronic acid group, reaction with, for
example, boromic acid or a protocted  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 X VII and XX, and XIX and 3CCX1I, may be prepared

by reduction of a corresponding compound of formula [, or of formuia II,
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69 respectively, in Wiich T represents a single bond
and Y represents -C(OORS, to the corresponding

primry al cohol (using e.g. LiAIH4), followed by
intermedi ate with,

of the relevant resultant
wibﬁ:%ﬁ{{b'/q%gse of preparation of a conpound of R BRI085/004981

X V7l or M. XX, SOCK, MSOCI2 or bromne followed by a
suitable source 5 of cyanidg ions (e.g. NaCN or KCN)
or, in the case of preparation of a conpound of

femertitrely Xinl ok TNrehs smPX bl IH0Ad b Yhepatdehyde;bp
the presence of a suitable “oxi di sin agent, such as

WPDPW&M%%@W &@lﬂ”rﬁ@é{bﬁ&hl olinvedi tﬁ'rfsaCttimatm the
Pleytard Bl kAUl i 1098 SL bE B plidil 1 8 Ebirpbiha of

e case
Iapmle Gl er BIRAL, mr:ta AiESPT, at Brdhﬁﬁkgﬁ[lbwé@l&y ] @&F}able source

reduc |on of t roup 10 directly to e
% |CHRHOT TS £ &@3) Qelnghe prsaaf prevgstipo el sompound
JFOSRI8T Ao AR B 5 EBE SPAL G ee o1t suisble

conversion of a ¢orrespon
ogrrdisofig ﬁgﬂ:rmﬂuah bt Mo(es pedt cased ynden r&@hmcﬁim‘ﬁdztrcﬂh@ Figs &AL $e
)ORSe, to the

Bt nding S?gﬂaﬁl HEF A7 olpr A8 5 (AR, 79 81qled pason
vkib! a’bﬁf’t‘éla!t@fha‘i\"aﬁ ﬁtefﬁhéc Vet Y N %f t;?g esttd! group

i's other th an reacti on VVItF]a

dtrmtlyoﬁmh“ W”Fd'éhy@:}diclmlploﬁﬂ (¢.beDiBegy)l t ant | nt er nedi at e
in the presence of a suitable dehydrating agent, such
as POCl2, in all cases under reacti on conditi ons t hat

Coinbbuk® ¥efokmiBO WMV eS8 Ski 64 ph % E&nv@%m 0
Compounds of fornmula XXIV may be pre are by stan arclzl
q*@éhwca%gummmd &xlarmile lc@n@fofodsulafﬂ frempeutha iy Which T

R8), -
rﬁ%i&ﬁf’ Ky ERle"Bnd & @)gl ﬁ’&@e‘:‘g gﬁ@&%edmbg}l Cé %é
pramaryeRpide (g, afrha‘nth H, P read$orRRMIREOLY, fhildwek by ]am%:o'ﬁlm
wherepp L' It?-R5 T and Y are as hereinb e%or e

xR By W’f‘iﬁr Hﬂﬂééirrbwﬁ@tm wwhommquaa)xfo@gmé rbyeiehjo:batmne
i.ons sim.]

of48¢ bAGHant [iRE AP e '}gees.rengee&c RS dtratmﬂ agent, suc

as POCls, 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. Fer
example compouds of formula XXIV in which D represents a single bond,
-C(0)-~, -CRNHR®)-, Cas alkylene or -8(0)- may be prepared by reastion of a

compound of formula AL,

R2_RS
Nty XL

N
L3 B

wherein L', L°, R2~R5 T and ¥ are as hereinbefore defined with a compound of

formula X as hereinbefore defined, for example under reaction conditions similar

e e e e e A AL R By 1 2 5t PR L e e e oo
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R O 2Un /(x7366 PCT/C132005/004981 70 to those
descri bed hereinhefore in respect of preparation. of

compounds of fornmula | (process (vi)) above.

wa nioo@ounds of formulae 111, V, VA VI, VPYAGRANFBI4IET
VIIIC, X; )a, XIL XJII r-\r. XVA: Xvl, JOA XX =1,
X-XIII, X xZ7, =-\U, [x}\lll xxi x> XX 11V, )Da-\7,
0,'Vl, )Ca. VI, XXXLg ~""CaX and XL are either

comercial Ly, avallable.; chindibes L retatr e,
w0 thosg fegegoe “o@"‘ 'o‘%t? \al= egf‘ﬁé)r %L@ gﬁg \é\gyé‘?v.t t he

Dmvgsrk(@{:f? sses. descri bed herein, or by conventi onal
: ynt thetic procedures, in accordance with standard
techm ques, fromavailable starting materials using 10

Companlh b fori e TEEPF A AT VIIERCYIION, pml mmoXTI ol o

kit 1'éd person  may refer to inter- alia

XV, xv‘%a&ﬂm WS)CF }mgamm SSUMEXXEE) BB SBI0R XX P N,
[ em n am)n Press, 1991. .1 ndol es of

poeal] a@mfae,:mmn Iy SOURY anchiy, argithen g FeRAY

ﬂ\fd.llﬁqu :a%;l }.1%%«&5 J.ﬂ*%;‘i ﬁéﬁmj&% tﬁWﬁ OP\%/E?ILQS%R'_{F{I_ fﬁ%al\c/) nth

the plggeg@ég X1akh=XLhdreis, Q;IISBy henpmepazle dynihidtie prcetém@m:ent 0
a standard heterocycl ic chem trﬁy text boo l(a gLFVT
accordérlc:p j witbrawyeri wohoReh TRy 2V erl TEs

0 e L 1EBREBR &
epprOB g e SR SO Rt oo e S%‘?%qﬂ’&b%ﬁy ™ by
may reﬁé‘r IBN%Q Mat 10 dnHyhenSve WrgiteeSyranesif. byFB. M. Tsostiangnl.

rganon Press, 1996) and/or nade according to the
Fleuunﬁ,oﬂ’dr@ammd’rg@nbﬁqdl procedures. For exanple, conpounds
of formulae I, XXVI and XXVI|I may be prepared by
reaction of a conpound of formula )., 25 QXl YT-Y
IndolesShBdbiaeNI L IV, VI, IX, XII, XIV, XVI, X VI, XVIIL, XX, XX,

KTV, X0V, 300V, XEVIL 30IVI, XA, XXX, X000, o001, ZEIIIT,
YOOV, SOV, 300V, XOOCVITT, XXX and XL may zlso be prepared with
reference to a standard heterocyclic chemistry textbook (e.g. “Heterozvelic
Chemistry” by 1. 4. Joule, K. Mills and G. F. Swith, 3™ edition, published by
. Chapman & Hzll or “Comprehensive Hetemcyclm Chemistry 117 by A. R
Katritzky, C. W. Rees and E. F. V. Scriven, Pergamon Press, 1996) dndfar made

aceording to the following general procedures.

For example, compounds of formulae I, XXVI and XXVII may be prepared by

reaction of a co'r-npound of formmila X1,

Q-X1

l\.'/T_Y .
o8 7@\ N XLl

Nr“

H

wherein SUB represents the substitution pattern that is present in the relevant

: HI, - P, - \
compound to be formed (in this case, the compound of farmula II, XXVI o
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H wherein SUB represents the substitution pattern = -
that is present in the relevant ,17 conpound to be
formed (in this case, the conpound of for ula Il, X3
Wi 200V, 2006/ 077366 PCT/ G-2005/ 064981 71 )WL 1,

respectively) and Q xJ, T and Y are as her ei HBBEf82085/004981

defi ned, under Fischer indole synthesis conditions
known to the person skilled;in the art. Conpounds of
formula 11 and =11 nay alternatively be prepared by
X0l efpfivel) and oo 204 ¥ af 8c3¥bkiorD da@é@ Frad
LIl NHV ~T-Y wherein V represents either -C(O - of
“igghet mdglsyghespmnd)ipns Fnawy tothe pesesskili@l iheheirnbef or e
defined- Wien V represents -C(0)-, the intranol ecul ar
cyclisation may be induced by a reduci ng agent such.
Grsmporin€d 37 GeinGl=Tl] akd KA By SR8 vAIPAR (HreffOditiy 008, of
known t %EF srlLIed person, for exanple,” at room
2 COMeEY aF BTiR2Hel: presence of a polar aprotic
sol vent (such as THF). \Wen V represents -Cl17-, the
reaction may be perforned in the presence of base
under intranolecular 15 ¢bndensation reaction
conditions known to the sK|I|ed person. Conmpounds of

formula XXVI1 in =D eo(%% ts 0 and the -OH group
is at the 5-pEyiR-H ?{‘RZ, R andXRb al |

represent H and Q represents a single bond, may be
prepared by way of Nehitz u indol e synthesis by
reaction of a 20 conpoung, of formula XLIITI, Xi XLII
HN T-Y R1 WD 2006/ 077366, PgiyGB2005/ 004981

wherein V represents cither -C(O)- or -CHa-, and Q, SUB, X!, T and Y are s
herembefore defined. When V represents -C(0)-, the intramolecular cyclisation
may be induced by a reducing agent such as TiCl/Cel, T 1CL/Zn or Swl; under
conditions known to the skilled person, for exarmmple, at room temperature in the
presence of a polar aprotic solvent (such as THF). When V represents -CHz-, the
reaction may be performed in the presence of base under intramolecular

condensation reaction conditions known to the skilled person.

Compounds of formula XX VII in which D° represents O and the -OH group is at
the 5-position (ie. R?), R% R* and R® all represent H and Q represents a single
bond, may be prepared by way of Nenitzeseu mdole synthesis by réaction of a
compound of formula XLIT],

. /[ XL




or a tautotuer, thereof, wherein X is as hercinbeforc
defined and preferably ' are as berci ubefore defined
bctnzqu|none -C(OORS, and T; Y, Voo
wo 2""%’1&%‘?‘ condi tions that are known to those f%r/?%gg(%f%pm
the art 5 Conmpounds of fornula ) ' -paw may be
prepared by reaction ofza conmpound of fornula );tTV,
O H SUB XLIV 10 wherein SUB is as hereinbefore
or a gggmneghmmr hyvBe:€1@MRO UR chs Offerdinbafudcadg AL, Ngt:lpd“mrablﬂ
Y.LV wherein T is,as hereinbefor ﬂef [lﬁ‘d%_l inope
um{pRef@mam\/Pa wn@le%aha”lawaﬁh Sriiep i e MR BEIOP ¢ o
ene,.or en as herei nbefore
upder %ﬁfti’?ﬂ—?fﬂthﬁ ade ehaﬁ%’?e%%lgge%r;tug ﬂg§5| ngl e bond;
preferably represents -C(O OR9a in which R9
preferably does not represent. hydrogen
Compaidet Romleihaa (aet Fe PRoPSarP T Igas h EPRgovad of
P 11(L=l ei.g conditions to induce a condensation reaction,
ormule T ned by a thernmally induced cyclisation),
foll owed by protection at the 1(N)-position. 20
Compounds of fornula XLI may be prepared by: (a)
reaction of a compountf of formula XLVI, SUB XLVI
N~NFiz 25 H WO 006|077366 PCT/ GU20031004981 T
wherein SUB i s (ds™het ei ithef ore defi ﬁﬂlvvith a conpound
of fornul &UB QX1 YT-Y XLvi®

LA

10 wherein SUB is as herembefore defined with a compound of formula XLV,
N;CH--T-Y pARY

whersin T is as hereinbefore defined and preferably a single bond or optionally

15  substinuted arylene or heteroarylene, and Y 1s as hereinbafore defined and, when T
represents a smgle bond, preferably repres=nts -C(O)OR™ in which R preferably
docs not represent hydrogen, under conditions known to the person skilled in the
art (Le. conditions to induce a condensation reaétior:, followed by a thermally
induced cyclisation), followed by protection at the 1(N)-position.

20
Compounds of formula XLI may be prepared by: .

"(a)  reaction of a compound of formula XL VI,

SUR _ XLVI
N,,NHE :
H
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wherein Q X, T and Y are as herei nbefore defined
under condensation conditions known to the skilled
person; (b) reaction of a compound of formula VIII,
10 XLVII1  SUB z wherein SUB is as hereinbefore
WOSGHEYSW t h a compound of fornula )M X, 1BCOOE2003R04951
T-Y XLI X O wherein Rmrepresents OH, 0-Cl alkyl or Cl
alkyl and Q X, T and Y,are as hereinbefore defined,
for exanpl e under Japp- 26 1ai ngemann condi tions
known t0 g kil ad BChSOber(AMROURASWRL of Ofhih Xk
may be prepared by reaction of a conpound of L, w0
20Qu/ 077 86inuRCILE2005/0(' 1981 71 b 5U 3 NH2
wherein SUB. Q and X are as hereinbefore defined wt
a compound of forrmula LI, 5 Y-T-V-C1 LI wherein T,
and V are as hereutpgiore defined, under standard

coupling conditions. 10
| W\WT_Y XLVI]

Q

h
Y

wherein  Q, X! T and Y are as hereinbefore defined under

condensation conditions known to the skilled person;
(b} reaction of 2 compound of formuia XL VIII,

SUBJ@ XLV
o HN +

2

wherein SUB is as hereinbefore defined with a compound of

formula MTIF¥,

Q-X1

R XLIX

0

wherein R™ represents OH, O-Cy¢ alkyl or Cigalkyland Q, X', T
and Y are as hereinbefore defiped, for example under Japp-

KIingemann conditions known to the skilled PETSOI.

Compounds of formula XLIT may be prepared by reaction of a2 compound of L,
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Compounds of fornmulae V111, TV, ?~.V, X VI; )LVTI,
%7 VIU, IX, L and LI are elther connercially
avai |l abl e, are known in the literature, be

WO 200gtht-Aifned either by anal ogy with the proceggg TB2005/004981
descri bed herein, or by conventional synthetic
procedures, in accordaqge W th standard techni ques,
fromavailable 15 starting materials using appropriate
reagents and reaction conditions. In this respect,
the skilled reader y refer to inter alia

" Conpr ehensi ve Synthesis" by B. M Trost and
L Flem NG, jganon Pr é%é‘ 1991. Thelsubstituents 7t'
T, V, RI Tagg{J%ﬁ R and Qin final conpounds of
the 20 |nvent| orNHel evant intermedi ates may be

nodi fi ed one or nore tlmes after or during-the
processes described above by way of methods that are

wel | Iaaovrn to those skilled.in.the art
wheresUEHBIBt o e armad bereinaepre: dofeT AL 2 compATRe %&QE it O

oxi dations, alltylations, acylations, hydrolyses,

LI esterifications, and etherifioations. The precursor
groups can be changed to a different such group, or 25
to the groups defined in fornula_l; at any tinme during
t he reacti on Ysdguddice. For exa e, I n cases where Y
represents -C(0)OR and RO' does not initially
represent hydrogen (so providing an ester functiona

where®f QUPY. a1 sfei ki adrogicson dafidel, apperesiznizzdt batplite
any stage during the synthesis (e.g_ the final step),

conditidve. rel evant substituent may be hydrol ysed to forma a
carboxylic acid functional group WO 2006/ 677366
PC17G82005/ 004981 75 (in which case RO' .will be

Comp ]ﬁr %gfd}]}mlaé WIhi XTresgect XIVheXBKIl Kad’ lﬁe?@dk Lyl
refer to ConrrrehenSJ ve Og n| C F ncti onal Cg
LI areTammJ @nmer Highs aveabK, 2R KRAE P 1‘“‘”@ U £ AP and

e = & 1&1‘5411 nébn
ovusing iy BEaeingy par I e a8 e 885 heroinCRIBOLtEnGbnk e

romtheir reaction mxtures
S},nthe;ﬂgl RBcedeROVRNhioRginct edtinsguésd iechminkds, Hevrappiecieblit ed

sarting GoRP T HCRIRTE PR RaFeth 2P O PR PORRE ongh s
TESPECg tg’# p%?lgﬁ‘g %ga“%r %1?8' AkS ©OTROURGS TBnAeRehs kO (hreahe:

y pr cting groups. The protection and

.Synthe@z@ﬁb?BeM Tesy @fd T Blectibg PatgagromBressmbyPlt ake pl ace
before or after a reactirnl in the above-nenti oned

schenes.
The substituents X, T, Y, R', R, R, RS, R’ znd Q In fmal compounds of the

invention or relevant intermediates may be modified one or more times, after or
during the pIDb:ﬂSSES described above by way of methods that are well known to
those skilled in the art. Examples of such methods melude substititions,
reductions, oxidations, alkylations, acylatioms, hydrolyses, esterifications, and
etherifications. The precursor groups can be chapged 1o a different such group, or
to the groups defined in formula I, at any time during the reaction éequsnc;e. For
example, in cases where Y TEpIesents “C(O)OR™ and R* does not initially
represent hydrogen (so providmg an ester fupctional sroup). the slalled 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 fiunctional group
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15 Protecting groups may be renoved in accordance with
techniques that are well known to those skilled in
the art and as described hereinafter. Far exanpl e,

Wb 988Rt-8d, conpounds/i nternmedi ates described herein na

be converted chemically to unprotected conpolfrdsB20us/004981

usi ng standard deprotection techniques 20 The type of
chem stry involved will dictate the need, and type, of
protecting groups as well as the sequence for

Goowemph tahikigwilhb: Bydbpesi & thEhesust def kprobhesbt Agy also

%ﬁgy sh&s fully de crib%g in "Protective Goups in
Falfi COTCREHTSTR W SUERiTHBE A S ovr (Rl opF e - R.
Rk §’( = ~ 3 - .Vecr C .:I’l Organic
R o Pt o oA e a e P vt .

Wl ey- Interscience (1999). Medical and Pharnaceutica
es 30 ounds.of the inyention are indicated as .
CREPRRS 1 B SO BR o ¢ 0L TOR B s RIS s

&ﬂﬁ@ﬂﬁ&ﬁpmﬂﬂ@ﬂﬁgis provi ded a conmpound of the
invention for wuse as a pharmaceutical. '14'0
200610' 7366 rCT/ C t ~pu~/ UUa981 76 Al though

un . of, the invention,my 1JOSSss .
AR b st e, 8 g o G O B8 prpespgissoribed
btk @Al hateid gt Piha FhRtbRS croupP bORGHRME): cHehbial i8Syl
conmpounds of the invention may exist or be preparéd
Qe PRotREGd oRropesBREUBLCh  activity, but may be
adm ni stered parenterally or orally and thereafter- be
5 netabolised in the body to form conpounds o: the
Theverotacom afldéproapal of finclioval @hoRndyOsBEeSRhes MBre or
d%garmacolo_gical_ activity, provided that such activity
SHIET 2 FHEUCT A POV eRemteREFChamREs. of the "acti ve"
conpounds to which they are netabolised) may
therefore be described as "prodrugs" of conpounds of
Pritectirigngrewtsi may b GefBy vedpinoateoiglandeawit ngabuigaesofhat b well

ounds_t hat f.orma_ conpound

i nvention", Jj nclude co
KBPVEHE TSGR %h 0k B MOHBINEA PG o b | aple
pATBHEY corobil finfermPAieHSASEM A0 rdih @y € cBnyeRPOUhentically

hour), fgllomnng oral or parentera adm ni stration.
toArpprfeeide eqfapaafils enge gapeuindkyratctiohdedhnigesst i on ar e
i ncl uded

The type of chemistry involved will dictate the need, and typs, of proiecting

groups as well as the sequence for accomplishing the synthesis.

The use of protecting groups is fully described in “Protective Groups i’ Organic
Chemistry”, edited by J W ¥ McOmie, Plenum Press (1973), and “Protective
Groups in Organic Synthesis”, 3 edition, T.W. Greene & P.G.M. Watz, Wiley-

Interscience (1999).

Medical and Pharmacenfical Uses

Compounds of the invenfion 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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15 within the scope of the invention. Furthernore,
certain conpounds of the invention (including, but not
limted to, conpounds of formula | in which

R9e
WO 20060P8f¢ t han hydr ogen) nmay possess no or nfﬁ'lr’ﬁ:dl""'“"""”“

phar macol ogi cal activity as such, but may he
adm ni stered parenteral/;y or 20 orally, and thereafter
be netabolised in the body to farm conpounds of the
Adthoydlf & ima‘?ﬂaﬁi ha‘ihcpﬂﬁéﬁﬁu% PEARLERECE] ggirfatolanta Vadivigs as
including, but not Timted to, corésrs pondi ng-
cush CQW@UW&Iﬂ“EﬁMﬂWF@CTIdhlm f\mi chPTIQQf’“fide]pr Bt BI
hydr ogen) - Such cor ounds L udes. ~h
mmp@@m Pt e b R R RS TR
, ' u M}ﬁét ra@t biyrall$ @p@lfzﬁl;rl ahd y:hemagier t han
acml? itﬂ{ 1&%{ he %d aC‘t:I veﬁ conpounds of the invention.to
metaMhisehinttheyodyr @ fremaboippueds)of hayIEIEen be I-HESEOBEES as
prodrugs” Thus, the compoun Vet i Q86
(o i RO FEe AR O R A q‘éhﬁ%’&‘%@ %{%}. BEp 2Rl ty,
appre gg{ Olwidf @hﬂeqlﬁo},f sied “hankhecdagymflolth owhng ok am:
PPresy ;:‘)arentera admnlstratlontoformcorrpoun V\:P
metalpdisapasapharefaeobogecabed a6t ivadryss 79 CEBAPTITAS JFC
the invention are particularly useful because they may
invenfighi bit the activi ty of a nenber of the MAPEG famly.
Compounds of the invention are particularly useful
because they may inhibit (for exanple sel echi -Vfl-}é}
v “grb@rugefd wintpouod opStthIJ‘éﬁglltlaﬁleF mclyRcamBRECEdAg Torm 2
particul arl m crosonal D Syhkt Rasen!
compehﬁrdGE’éﬂT)B“’gIU@l% Ehe) PavERhabanHS ddyt MeREna

]Jradv%r%;fagﬁ’l G Ofc Wh' gt he NMBEBS- follerdydreofadr s q:apartt:l,al
may e icit a nPGES-1 nodul ati ng.effect la
admieemph.e Al presiyngseo Hidmomesioapds of A HESREst oGedis e

bel ow. ounds of the invention may thus be useful
SrPB RN

withiy fheseppe Of e FHERY™of t hose conditions in which
inhibition of a PGES, and particularly nPCES-1, is
requi red. Conpounds of the |nvent|8 nB)( nhj.bi. t the

thmwlctlyamﬁome@qufé\#e nygniapry G g, tej>]<% gt “may

comp%% Aol B3 b RT00 P R MR R B et
ﬁhﬁ&laéﬂcﬁﬁaﬂﬁﬂw@faﬁ ilnds Butcoamdbd admmsimad piicaterally or

ibition of LTCA js require ounds_of th
om]lyL raué ribdrofichy metgholised mqﬁe body 10 fé?m oompoundt_s &F the

invention that possess pharmacological activity as such (including, but not lxmited
to, corresponding compounds of formula 1 in which R®* represents hydrogen).
Such compounds (which also mcludes compounds that may possess some
pj:xarmacologic’él 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

parenieral administration to form compounds wlich possess pharmacological

activity.




inhibit the activity of 5-1ipoxygenase-activating
protein (FLAP), for exanple as may be shown in a test
such as that described in MI. Pharmacol, 41, 873-879
(1992) Conpounds of the invention are thus expected to
be useful in the treatnment of inflammation. The term
"inflamation” wll be understood by those skilled in
the art to include any contfition characterised by a

| ocalised or a systemi c protective response, Wwhich

IL.clted physi cal trauma, jnfection, chronic
Cogﬁ)\sé Leugcgseg I. ¢ %&?\Vegggn t%%?@ﬂ%h]flﬁ(owé‘aﬂ hegcarsghiieyr @ay inhibit the
actaig/ofla nedhetr 68dhe MMAIPRXG ANy Ol 0gi cal reactions to
external stimuli (e.g. as part of an allergic

responsez. Any such response, which nmay serve to
Cogwetmdsyof diq inventem sesqpetivearlpatshtut fheciusg théyo usayagibit (for

e t l.ssue.. may b ni fest by, for )
B Rl e PR Gor BB G SRt (8 aprticulrly
midrbswa! vieesteglandim dE ofynihacs- eagertid-ond 1fd. My | AR We Yction

Ot-tﬁ%%%f ected area by white WO 2006/ 0- 7366
3ot AoARax oF gvhigh Ghe AP GEB11s enayees fasmsf armett; and/or

mafnéhch_a IMGEI-Deiodi n ciated with .
| nf icaﬁ%t,l al on condi f%ggg,ﬁb#’hgdﬂqurﬂ%ﬁﬁeﬁgﬁg%?i%ﬁ‘m“ﬁﬂtfd in
he (e degerihgd phelemd Sompownist of it mdetiam ynays thusf bERBERDLY the

trefinSRASE: (1o . or .condition.per se; ondi ti on
redinefie R ol hiffiofl i Phh Rl SieouSoana pecutary
mPES- higlequirany condi tion characterised by

i nflammation as a synptotn, including inter alia

acut onic, .ulcerative, specific, allergic and
Com %“F@?i“&%ﬁf“l"ﬁ?\w iTRRY, IRt dhenautivitgrafslenitotiietd &amBLCon for
cxatnflivs Ry Homewakin!d 8t it r ; thus al so
i hcl udes?{ for }Nhe pur poseg %?thgll%es{;ﬂgr‘]&? llglﬁlcﬁllgllhtll éﬁc,m%em" 209,
725 ¥ é"ﬁ%irow pay nthup dien uspfule iralthey teaiicot of eMese conditions in
hif¥ CRh; oyn f the inventian nmay be usef ul
Wi b X EOED o e OB, Bt Herien may also
nhipi hsnastiigi sbablpogutmseattvatinpreten (FIAPRMEA kifuple as
mayg%%’eéh di sease, irritable bowel syndrone; inflanmmatory

arn oAV 2 ieRtPughn s e diserbrdhin My Phammecphi 4, 873-879

(1994). bronyal gi a, myofascial disorders, viral infections
(e.g influenza, comon cold, herpes roster, hepatitis

C ang "JDS),. bacteri al
Compounds of the invention are thus expected to be useful in the treatment of

inflammation.

The term "inflajmmation" will be understood 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;
thosc mentioned hereinbefore, and/or chemical and/or physiological reactions to
external stimuli (c.g, as part of an allergic response). Any such recsponse, which
may serve to destroy, dilute or sequester both the mjurious agent and the injured
tissue, may be manifest by, for cxample, heat, swelling, pain, redness, dilation of

blood vessels and/or increased blood flow, invasion of the affected area by white
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i nfections, fungal infections, dysnenorrhea, burns,
surgical or dental procedures, nalignancies (e.a-
breast cancer, col on cancer, and prostate cancer),

WO UYHERET ost agl andi n E syndrone, cl assic Bai PET/GE2005/004981

syndrone, atherosclerosis, gout, 20 arthritis;
osteoarthritis, juvenileg arthrltls r heumat oi d
arthritis; f heumat i ¢ f evér, anhyl 0S| ug spondylitis,

. Hodgkin' s di sease  system.c | r.yt hemat.gs
oo R 2 SRR LU BB pHRY e MApR e Pt Bocinie

mmq[qmnumbh\ebmgmg ritis, scl erl tis, uveitis, vvound
heal i ng, dermatitis, eczemm, psoriasis, stroke,

dlabetes mel l'itus, neurodegeneraflve dlsorders such
L er e sedi g Ay somﬂct 1dg gtlje{OOSl §luﬂt‘z 2oy

The atﬁ%l nﬁﬁﬁlﬂ%ﬂa?%ed%l zfl I%efgiC di's6F ers raini

inflamh GBS Aife:0 rd@groydeh%ardondmﬁ&&e, se, 98§ Gehalash Shantaany,
ot her” di sease with an inflar amat ory conponent .
mﬂammmu wugpcmfcmt %éo qmvbmthetn aPEHOT HISIPIRRIGE CRpRSHTised Hs*éi_t

not lin 0 tor mechan
it BB PE ot SRR BBHIACTTY, Hiog R IE o g, HEL e,

specifRNSHidrpienmd Ukt otFEMArAERS | SEdtien fbfsSof egfdflmation
i ncl ude ost eoporosi s, osteoartbritis, Paget's disease

Inovairin dlyo sp ekeillesbiorihe prtd The sesesthutslag cnpheiss, tietha@urposes of
hi :2006/ 077366 PCT, [ C112005/ 004981, 7 i%m | nvention may thus
vis HeRtot FORRAIPTY AT R EXLT R H5hY eral density, as

well as the reduction in |nC|dence and/ or healing of
fractures, in subjects. Conpounds of the invention are
Accojdietil atasepobbih of dha KweRtt Alaubt Gsaiil iprthe greatment of

hylactic .treat h ve- ,
sotr TR S RS PR et P RS BRSO PRfmymaror
boweP @8R! i+iWBNbLOH, synlfe:, | BRH@AE dpstn, NRivBO dmigfaine,

t r eat nent of a disease which is associated Wt h
headagh foy begkinagr. dRrrmElgHD dyefpdp! dwuﬂ% ivisal deetims (gg-

. t h
ot TRl |05y DASEECHLP, ST 05t PSS
infection€ atui@d tnfedioas, dyseeserliea, W rurgichiobidehtah podeddnges,
actjvity of a nmenber of Ehe MA- PEG fgmly such as POES

Ina 'g’eﬂd’ﬁﬁs é‘ég + i TGRS ISRCRPGES D) | CAUFE4 2RY/ SrogttRp gagcer),
; dd q '
nypor{HERRRESE R TRl FRALILEE Refudl ynbii TR0 L EIR,
arthritgf foetedirtheiia nﬁmwamleommtmo nbmmioﬁf arthieis] mivembaton fees,
her éi ng@{ﬁ% .0 a at i %nt sufferi from
ankylesings (58 fis Sﬁﬁs%oﬁkﬁ[ T6n P Pat T ERFRELosus,
Vascullltﬁf: bhﬁ%&aﬁﬁﬂ%phﬂﬂs, (Ht:ﬁ"ﬁiléf %ﬁiﬂlﬂaﬂ(}ﬂ@) n‘Rﬂ,t L&Pfi8is, uveitis,
wound healing, dermatitis, eczema, psori'a;sis, stroke, diabetes mellitus,
neurodegeneraﬁve disorders such as Alzheimer’s disease and mmmltiple sclerosis, -

autoimumune 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 Inked 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 diseagses. Compounds the
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The term"effective anount" refers to an anount of a
conpound, which confers a 20 therapeutic effect on
the treated patient. The effect nmay be objective (i

{Ew Ie by sone test or marker) or subjective
ubj &

ct gives an indication of or feelsFan®s 0031004951

effect). Conpounds of the invention will normally be
adm ni stered orally, intravenously, 25

subcut aneously, buccally, rectally, derrnally,
ineaalbohymayt thae ARalHeywsefl onitbieakihy bons nbleiahdedityy s byll as
any ot her parenterg& route oy_via |nha!:at| on, in a

the Erdwaaun mcadange a %éﬁ%ﬁ@%&%@%”’f% S Compounds  of
the invention may be admi ni stered al one, but are
preferably 30 adm nistered by way of known
Cnhapmdeufl tal idwentind atd dndicatedichaibli ingthe athicetpgutic and/or

caps les or elixirs for oral i.stration,
A g %Dtﬂﬂﬁio%n ~ .-
.- .. 4V0 200611177366 PCT/ OE20 3/0019$1 sr
sterlle sol utions or suspensions fol parenteral or
Ammmgjs)wmathuza@npﬁmoéthcamrﬁmt Inaevefion; Here] i R@wc}gécawmhod

rmul at i prepared.i n.acc e
ok Rl A PO SEEE BH08 AU nAbL0 a Br Scp duated
bﬁ%ﬂlmioﬂ%ft@ﬁn{b@f Bihtﬁé MEPBGL @]y tsheh 4snVRBES ga gt HeGES-
t hus provid a pharnmaceutical formulation

1Dﬁﬂfﬂ‘d|aﬂg/oa MC@W@I of meHwd ol greimsH, ohg discase in which
|nbefore R a
PRRFRACEUR P Ty D8 Casst s PR ATt bty Gugh i BGES fpmd

pEATC] 26 - u@moundsmf a_ﬂid]@r iIFlveNtid alasirdyaral/@ordagired (e g.
conmbi ned with other therapeutic agents that _are
nflasgmtion Wh@ht meiode RPIIBTSGSN RITEIREIRHOM of o2 gh=TRAfteally
& ecgtw% :ﬁlcﬁﬁ o’%ﬂj%gﬁcpbng}f %ﬂf@ntfoﬂn%? ﬁgrelﬁﬁﬁg&t d ﬂ-H,hL% a
raventT on, ere i nation uct

p@t@&m GiifBdring fr_o(mg)orauma;nmbwmd st atdoeditinyent i on, as
her ei nbet ore defined; and (13) another therapeuti c
agent that is useful in the treatnent of inflanmation,

@ﬁﬁégk A" n&mﬁmmﬁenﬁaw(]ﬁhmgm(e@s i s formulated

mxture wt phar maceuti cal | y-accept abl e
adj uvant, diluent or carrier.

The term “effective amount” refers to an amount of a compound, which confers a
thérapeutic effect on the freated patient. The effect may be objective (ie
measurable by some test or marker) or subjective (Le. the subject gives an

indication of or feels an effect).

Compaun&s 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 admimistered alone, but are preferably
administered 'by way of known pharmaceutical formulations, including tablets,

capsules or elixirs for oral administration, suppositories for rectal administration,

AL LD
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l_n

Such conbi nation products provide for the

adm ni stration of a conpound of the invention in

conjunction with the other therapeutic agent, and may
WO 206HE8she presented either as separate for FUT&tFHREIG195]

wherein at |east one of those 25 fornulations

conpri ses a conpound ofy.t he invention, and at | east

one conprises the other therapeutic agent, or may be

o presented (i e, farmil.ated) s ueaNbiAaad-ispaapar=ati on

SM115?510fuzlﬁn‘p?*esé“gepn“’tnglamafs& g’gg] s?{nﬁgzlmg fﬁgrra?r]ul ation including
th= lii@. conpound of the invention and the other therapeutic

agent). 30 Thus, there is further provided: WO

2006/ 077366 PC1l7G320051004951 8! (1) a pharmaceuti cal

or mul.ation inel ydi . HREhOfarkibe AmVenti@picdas
Such ﬁé?%ﬁ@ﬁéf@%eba@w%ég%‘ gﬁ%?ﬁ%fe t herapeuti c agent that
phmn{a&dﬂiﬁﬁfpbﬁcti:bcﬂ the treatnment of inflammation, and a

pharmaceuti cal | y-accept abl e adj uvant; diluent or

carrier; and 5 (2) a kit of parts conprising

QUPONENt 5., &b PharARCeuddieal tHefr nulatis opravitiziudi ng
Aw‘”&ﬁ\m(?oﬁ)pgun hg% a%’ﬁ%Ii ﬂf\?éﬁfai gn, as hcrci nbef oJ?ne defi ned,
pharrrdafeudie- tstirilasionh ischpheg mac eowpewld yoradeepiaBpeen. as

adj uvant, diluent or carri.er; an b)..a [ B¢ | cal
herciohbrAAGERS I HERIHE AR REP Her IS A e g cng Phh
0 dil .18 .10 useful in the treatment of inflanmation in

L= Bhi%ilre with a pharmaceutical | y-accept abl e

adj uvant, diluent or carrier, which conponents (a) and

(h) are each provided .in a formthat | | tahle.fQr
Compaieifis i SriatIHAD TRY o1 TP ﬁ‘ﬁ*{tﬁ D% E_éﬁb':?#e“‘ru%fse&g
that aAIROUNES Rlutdifo! RAAIAA00 Y, NBARITN o ktipd at

varying doses. Oral, pulnonary and topical dosages

may range from between about 0.01 ngy/ kg of body

5 nosoioadn Sl S LG, L ol 08 ke,

-ef.erably about 0.1 to about 5-0 ng/l cg/day.
pmdulgg?ﬁgﬁ%&g'or al adm nistration, the conpositions

(4)  tymingalhdofiheinentidye aneepnbtdh dcBpe® 204 ng to about
500 ng, and preferabl ] 1+ dfi ut 100

(B)  ragothst th'ﬁaﬂ?tg@ig?w éharl% ﬁ%%gkegg'{l\gﬁﬁe ni%%%été%/&efn%%g v, ﬁ? %’e nost

whsre%(r)gjﬁgrcﬁdco‘ﬂﬁ)%%@nty\/id&b Andn@® for fomulatduin 8d0duteo wabowmt

/'’kg/'hour during constant rate infusion-
20  pharmaceutically-aceeptable adjuvant, diluent or carrier.

1y

Such combination products provide for the administration of a compound of the
invention in conjunction with the other therapeutic agentf, and may thus be
presented either as separate formulations, wherein at least one - of those
formulations comprises 2 compound of the mvention, and at least one comprises
the other therapeutic agent, or may be presented (i.e. formulated) as a combined

preparation (i.e. presented as a single formulation including a compound of the

invention and the other therapeufic agent).

0  Thus, there is further provided:
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Advant ageousl y, conpounds may be adnministered in a
single daily dose, or the total daily dosage nay be
adm nistered in divided doses of two, three or four

W(tllzﬁgﬁ, d]%é daily. In any event, the physician,, 'zf‘c'%zg‘gﬁ’““@“

person, wll be able to det erm ne the
dosage which will be nost suitable for an individual
patient, which is likely o vary with the route of
adm ni stration, the type and severity of the condition
(t hat pl@0mbseuticalbrinnbate dpclaginged kompo mﬁeosﬁec irersnti@ygess
nction, hep; on and

hﬁ‘%&%&%@e defined, 2*9%'3” etz BHE 3‘&& lst%%l@ {'“edffféjémvﬂﬂfe
POV BaARN LR gﬁmﬂé’éﬁﬁﬁl%-%ce {8MeHp uamf cmfueﬁﬂb% cAMRL-ag8

case; there c cour'se e in
2006/ 077366 PCT/ G1320051004981 |nstances mhere ni gher

%‘r Iticll1 glgt e ranges are merited, and such are
(R t AR GER e TW%O”FWntl or . Conpounds of the

(4 nveatph@fmmm]mmmgx&ﬂmamag% EdralorblQY thY Srvention, as
effect ive; and 5 q{JreferabI sel ective, inhibitors of

a nehpeinbsforamPEG S, o RmIEGT  Witthisi Bhareresugsally-acceptable
pr os di synt hases (PCES) and particularly
| ni c%%g H &]‘EJEB ragta ﬁuan% synt base-1 (nPGES-1)- The

(tgonpe %ﬁﬁn@feuﬁ&hﬁf foraednoRc By s redties tHeheutio h e itBft i
of the speC| fic arachidonic_acid netabolite PGE2

wi t hesftlr egudbng redaent ophatileRstiopt fer aoxgeneyish ed

arac i y not 10

gi vethqg%féE t%@rl?eaaséogji%aatc@g %g-&e#(?e {EPmentloned
whith ejoniyehente . (= Campth) nds eath pheidedvient foom theryisahigablafse
t he advant age. t hat the¥ may be nore efficacious than;
ady@injsE@don ORI WHE ]Ft‘o'ﬁé“ér acting than, be nore
potent than- produce fewer side effects than, he nore
easi |y absorbed than, and/or have a better 15
Cphpownss okl tiet imveniiorofmdye bé eadguiniiergde at @aramg dose:s Oml

i oavailability ,and/or |ower clearance n
PRt tDB%“éYéT’Sa piatia e eghed) be BAY FEO % QJIr

bo@?ﬁmﬁ@ peP rdgz%ﬁ:tzr}lﬁﬁaypt/cﬁﬁbouﬁ @wmdﬁa&nﬁ%ﬂm}f tata@ut 0.01
prior art; et Rer for use in thé above- st at ed

@i arbailfc 10 inegflez/Bay, Gudh e qweferlyBileb §ilciwl abpels 5-0) mefadlay.
ssay S-1 _catal yse
Fog e ?rra'f% aﬁ) %:ﬁ%nc\'sloe r@%oﬁ?&@é@y%@%ﬂ%m about

0.@XpEas $bslitisn0 Eag, Gﬂdl brefgbly hetvrenabane he acitoan 106mg, of
d| ssol ved in 201nM NaPi - buffer pH 8.0 and stored at
the ggitye ingradiat.o JBEEV _the most preferred doses will range from

about 0.001 o abowt 10 mg/kg/hour doring  constant rate  nfusion
Advantageously, compounds may be admimnistered 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 indtvidual 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, repal function, hepatic
function and response of the particular patient to be {reated. The above-mentioned

dosages are exemplary of the average case; there can, of cowurse, be individual
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1 is dissolved in OQ1MICPi-buffer pH 7,35 with 2, 5nM
gl ut at hi one. The stop 25 solution consists of 1120 /
McCN (7/3), containing FeCl2 (25 nbl) and HCl

w0 20068d)35¢ The assay is performed at room tenpdiaty "“q*‘ﬁ'“”“
96-wel | plates. Analysis of the anmpbunt of POE2 is
performed with reversed, phase HPLC (Waters 2795
equi pped with a 3.9 x 150 M CI' S col um) . The nobil e

hase consi st F:20 Lo NeGNpfef 18], ;ang ot Riand egthiRA
lﬂstmm("”t)‘“@%%%Jmcand%égéor%ﬁhceanl s neasured at 195 nm 30

- DWE bhih@ Medhass 2487 UV-detector. The follow ng is added
chronologically to each well WO 2006/ 077360 PC
T/ G 1200s/004981 EIIl 1. 100 uL nPGES-1 in |ICPi-buffer

ut ai_hi-one . "vTot &l m@ﬁtg&ﬂhaﬁﬂmszem e&tdtore, 20402
Compoﬂﬂﬁé? HE hﬁélw”]fn?_n fray |hb| for in DVBO. Incubati on _of th%

preferaBlya.‘;F'@ecﬂt'e ruQ:@EitdrEﬂf)enﬂirubfe of b APEE Tt &8 DILGES |0
0,25 MM PGH, sol uti qn. atio
pmmwm B imberiai BEES) G G- S s e g ey b nct

synth% @gﬁ%sl 80 Pril. REfpSEMR! 61 e anaAnyiee dmay th:dEté LiBe

“The i nventl on is illustrated by way th t he
formatio@l dTaNE E\ﬁaﬂmaﬁﬁdlﬁﬁma acidmietsboliined® GEpMilgaph gpducing the

abbrevi ati ons ma | oyed; Y, I a
formambmb:e"@zm Ceheas Bt gHE IR PPl b@'\ﬁfe %%Iuﬁu uﬁmﬁm

airbaeppEingt.nc
give “iﬁytﬂé]?%%?c e Iﬂg ?&It%%té%wd& met hyl sul f oxi de 20 DPEphos

bi s- (2-di phenyl phosphl nophenyl )ether Et OAc et hyl
acetate }PLC High Plie sure antgnghrapmas qgcrlyaggyfmm

Commpounds of the invention may alsa mvc

efficacious Lhan, be less Loxic than, be longer acting than, be more potent than,
produce fewer side e [fects than, be mare easily absorbed than, and/or have a better
pharmacokinetic profile {e.2. higher oral bioavaiability and/or lower clearance)
than, and/or bave other useful pharmnacological, physical, or chemical properties

over, compounds known in the prior ar, whether for use in the above-stated
} -

indications or otherwise.

Biological Test

In the assay mPGES-1 catalyses the reaction whcre the substrate PGH; is
converted to PGE,. mPGES-1 is expressed in E. coli and the membrane fraction is
dissolved in 20mwM NaPi-buffer pH 8.0 and stored at -80°C. In the assay mPGES-
 is dissolved in 0,1M KPi-buffer pH 7,35 with 2,5mM glutathione. The stop
solution consists of HaO / MeCN (7/3), containing FeCly (25 mM) and HCI (0.15
M). The assay is pexformed at room temperature in 96-well plates. Apalysis of
the amount of PGE, is performed with reversed phase HPLC (Wa.tcrs 2795
equipped with a 3.9 % 150 mm C18 column). The mobile phase consists of 20 /
MeCN (7/3), containing TFA. (0.056%), and absorbance is measured at 195 nm
with & Waters 2487 UV-detector.

The following is added chronologically to each well:
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MeCN - acetonitrile M5 mass spectrum 25 NMR nucl ear
magneti c resonance it roomtenperature TMEDA N, N, N;
N -tehanet hyl et hyl endi am ne TFA trifl uoroacetic acid
THE t et rahydrof uran 30 xant phos

w9 2006di7resé hyl - 4, 5- bi s(di phenyl phosphi no) - xant keR&: dyoddooaes;

3006/ 0-1' 366 PCT/ GL' 2005/ 0049SI 94 Starting
mat erials and chem cal rca _ents specified in the
synt heses described bel owfare connerC|aIIy avai |l abl e

from_ e.qg. mg ma-Aldrici,. rule ' hemcals. Exanple I
l5 2- d&Pbéﬁfy vﬁ%ﬂ f&4lﬂ“é%ﬁvlaﬂﬁhhéhvu@0ﬂ“ Total” protemn

(4 t Aﬂtﬂlﬁgﬁ p? indole 3-carboxylic acid (a)
el anunc amnol - ent-2-eriedicic acid

"dl et hyl,,L &&h‘@fonﬁl mmzsmr Bicubation of the plate at roorm temperature for
of Al Adi et hyl - |, 4- phenyl enedi anllle (7.1 g, 42-8
nmol )-5 ﬂléﬂ?sm&cet one- 10 dicarboxylic acid diethyl ester

3+ orBheLor y PG SRR, poBIR e e, g, gt e

at reérhpgxatgfhf@[@g@aﬁ@ the wat er was rermved with a
Dean-Starictrap. The m xture was concentrated and the

4sub- 100 L& sprrpbitipel was used in the subsequent step
wi th ther urlflc (4-)meth | ai ni nonhenvl
. D et SO gﬂg%@i G ndol e-3- 15 (b)
car boxvlic aC|d ethyI ester A m xture of
3-(4-di ethyl an-iinophen3, | anm no) psnt-2-enedioic acid
Fobmiphasl ester (11-9 g, 34.2 mol, see step (a)
above), 114-benzoqui none (4-62 g, 42.8 fnnol) and
anhydrous MaCN (70 nL) was stirred at 70 OC for 2 d
TAOnetniidn Gs fifistrdted- byl BBy &0 tlﬁofo'ﬂgwﬁﬁse:&ﬁ{ l@ tlﬁ“i«]ﬁE‘d the
recrystallized from Ch Yield 4
ﬁma&m&ahh¢mamm$m@yheny@kwﬁdaetho7vcarbonylnethVI S
4- trlfluoronethy)lshﬁ? q7 i ndol e-3-carbox lie acid
“%t hyl ester cyclohexy

dba dibenzylidensacetone

DIBAL- diisobutylaluminium hydride

DMAP . 4, 4-dimethylaminopyridine

DM dimathylformamide

DMSO dimethylsulfoxide

DPEphos . bis-(2-diphenylphosphinophenyl)ether
EtOAce cthyl acetate

HPLC High Pressure Liquid Chromatography
MeCN - acetopitrile

MS mass spectrum

NME. nuclear magnetic resonance

rt To0m ternperature

TMEDA - . NNN LNntm'mnethylcthylen&iamjne
TFA trifluoroacetic acid

THF tetrahydrofuran

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




A m xture of
1- (4-di et hyl am nophen) 1) - 2- et hoxycar bonyhnet hyl - 5- hydr
oxy- 25 indol e-3-carboxylic acid ethyl ester (200 ng,
WO 200Qm4B6a€m 1, sec step (b) above), Cu(QAc) 2 HE83CHYINS0U-A6]
mol ), 4-trifluoronethyl benzeneboronic acid (129 ny,
0-68 mmol ), pyridine (54 L, 0-68 n'101), Et3N (94 L,
0.68 nmol ), nol ecul ar |eves 4 A and anhydrous C33C12
( was, stirre . Ol s d Lt & dess
Stm%ﬁ‘&’jén)far‘"a?”é‘d il “‘“uf‘i%‘;%r”e‘!& By ‘é%dr %mg{l ogq]rlg%e% t%mgllal\}?féd
belowl £2€ SR lalid @»mlmnomﬁ e crmvmb@lldhﬁﬁﬂmﬁhpﬁﬁ%ls WC)
2006/ 077366° PCT/ GE2005/ 004981 85 (d)
_2Car bon-)vtnethyl -1-(4-di ethvlaminonbenyl)-5-(?iritl
uar.omet hvi pbeno v)_ indol e-3-carboxjlic acid A
Exampledi re of i-(4 diethy}aurui ophenyl ?'
2_CarbQRNER1-0 9NV B lrophdrdd b A 4-lrifomenmy M_@GM
/?W%me 3-carboxylic acid ethyl ester
3-carlfok8lc #2mé 026 mmol, see step 5 (c) above); NaOH (aqg, 2
M 2 nL) and dioxane (2 nL) was stirred at 120 C for 6
h, cooled and acidified with HCL (agq, 1 M to pll 4
(2) J-(d,nﬁ1aﬁ-)ﬂahﬁﬁﬁaﬁgm%dﬁoﬁa@ﬁc‘r-eﬂdﬁmmaxmﬂ)dmddrl exﬂ;r acts were

washed with water and brine, dried (%la
A mﬁmméd\tﬂs’-dtﬂﬁﬁ'ldrﬁdphﬁm lempdigmiie Cr Srfit a:iﬂa?}hyl P cgiare
Sttt ,
lo cesphgiy WAZISRIPR 35, BOIEN ABRCE, S BRI, of
- tolu&uc@%fo(lm@&lc( b (_@R‘Dh (531 23, v Lieftnd at ALY 0130 aswmgs tIhEH)

L

2H); 6-95 (dd, J= 88 and
water ma): ren?m@d ith, azwq ftarkteppq Jhe mbgre s CJ“C%“‘?W—& aﬂ%ihfi)

Srep without furthe t

su-<ith G P T ORI E B PR TR P Lor o
ni et h} |phenoxy)indol e-3- carboxvlic aC|d (a)

3-(4- Chlorophenylan&no)

15 (b est VRPN e Te (o3
carbo}% 8|a1 eﬁlglees}{%_th SE g)p (a) EX&”D' el from 20

A nﬂ*m@%ﬂﬂ(ﬁme@l:ymwaplﬁngmhmwﬂ@e@wﬂﬁm hyigi- Bickiysdr eiémdo
3-carboxylic c thyl, ester T t
(119 BoHbb IS Sreiaeba n| SCESHREEE v o Bt isd (BPoD
and anf IR BT HOML) was stirred at 70 °C for 2 d apd at 4 "C for 1 d. The
20  solid was collectzd and recrystallized from MeCN. Yield 4.5 g (30%).

(¢) 1-(4-Diethylaminophenyl}-2-ethoxycarbonylmethyl-5-( 4-rfiuoromethylphen-

oscy)indole-3-carboxylic acid ethyl ester
A mixture of 1-(4-diethylaminophenyl)-2-ethoxycarbonylmethyl-5-hydroxy-

25  indole-3-carboxylic acid ethyl ester (200 mg, 0.46 mmol, sec step (b) above),
Cu(OAc): (83 mg, 0.46 mmolj, 4-trifluoromethylbenzeneboronic acid (129 mg,
0.68 mmol), pyridine (55 pL, 0.68 mmol), BN (94 kL, 0.68 mmol), molecular
gieves 4 A and anbydrous CH.ClL, (10 mL) was stirred at 1t for 2 d, filtered,

concenirated and purified by chromatography to give the sub-title compound.

30 Yield 150 mg, 56%.




10

15

30

25 3- (4-chl or oam nophenyl am no) pent - 2- enedi oi ¢ aci d
diethyl ester (42-8 mol, see step (a) Exanple 2).
Yield 2.8 g (1699 . (c)

Chl orophenyl ) - 2- et hoxyear bonyhnet hyl - 5- (4-trifluo
““%%%@Ph??%herxoxy) i ndol e- 3- cazboxyl i ¢ aci d BEHGE2005/004981

ester 30 The sub-title conpound was prepared in
accordance with step (c) Exanple 1 from
1-(4-clrlorophen),l)-2- ethoxycarbonylnetllyl 5- hydr - ox

(i ndeleesRnGREROXY VA 8icdRiid iGN eStarin{ k8RR ipHan 8.
mol ;" See step (b) Exanple [) and 4-tritluoronethyl -

_EQQEZEHHbQEQQEQLaC|d (129 rn 0.68 nunol). Yield 145
0 6/ 0777 08200 10049
A R gt LG ey DA G og oo m e i it

méth Tllﬂh@)%@iﬂ@ﬁle ga‘fam&‘f ik Qma‘;ﬂ?] At OIS@'IEEL% 008 mmol, see step
| or ophen} et hoaycatb | et Ayl

Cc) (ﬂmw i NedBr(emet MyE mb) ﬁtkdefﬂxm@u}“ .(a dﬂL)ewg— ?@ancﬂ; ex 2o C for

S LA e, AR U 083008 o

T}i&eﬁﬁnﬁﬁgﬂ'ﬁ?@kﬁ@&ts 138=Catied Hith Watec@td Qﬁm&dﬂhéﬂ G{Na’@@b
H O acidified to pl-1 2 wth HG (aq, 1 I\/p
copgemteeandpurifeEp OO NRERET N BeE t@w&a@ﬁ@om@ &s & gray
r (eNa2SO4) and concentr at ed.
ep?g‘& édbvgés% 223 % Wih CH2CL (2 i) to give 10
womeﬁiz - 2R MDMBTL RS 52 m—wg &al GEDWhpTh 6nag, 4H): 3.85
recrystallised fromCH, Cl2/ Et O - | 9: 1)- Yield 45 ng
(sa§7ﬂ/g81ﬁ@~f27&-azi%ﬂ) 580 (M = HENRdf It HE.OVBC.48Y7.25¢m,

2 7.51 (d; J 9.2 11z,
S5 1%0(@ PELER ?@\@ﬁﬁlﬁ’u 3-13. 0 §hr 5. 2. 15
Exanpl e 3 2- Car boa<net hvl ~I - phenyl -S (4 tnflttoroneth}

~henoxy i ndol p-3-carbohylic acid (a)
EE@EPH%%VIan1nopent 2- vnedioic acid diethyl ester The

RS ERARRH: da{htﬁxﬁﬁ%gﬁﬁ%ol@ 4h

cardoitlhoxdidar bony | net hvl 5- hvdr o~ -1-
henvl i ndol e-3-carboy lie acid ethyl ester The

sub-title_catnpound was prepared.in accordance with
(a)gp@p%@_@%@@obmvgﬁmdlmc acid diethyl ester

The sub-title compound was prepared in accordance with step (a) Example 1 from

4 _rhloroaniline.

(b)  1-(4-Chlorophenyl)-2-ethoxvearbonvimethyl-5-hvdroxyindole-3-carboxylic

acid_ethv] ester
The sub-title compound was prepared in accordance with step (b) Example 1 from

3-(4-chloroaminophenylamino )pent-2-enedioic acid diethyl ester (42.8 mmol, see

step (a) Example 2). Yield 2.8 g (16%).

(¢)  l=(4-Chliorophenyl)-2-ethoxyearbonyimethyl-5-{4-trifluoromethylphenoxy)-

indole-3-cathoxvlic acid ethyi ester

The sub-titie compound was prepared in accordance with step (c) E};amplé 1 from,

1-(d-chlorophenyl)-2-ethoxycarbonylmethyl-5-hydroxyindole-3-carboxylic  acid

-gthyl ester (185 mg, 0.46 mmol, see step (b) Example 2) and 4-rifluoromethyl-
" benzeneboronic acid (129 mg, 0.68 mmo D). Yield 145 mg (58%).
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25

30

25 3-phcny|aninopent-2-enedioic aci d di et hyl est er (30
mol, see step (a) Exanple 3) . Yield 0-92 g (8%.
(c)

wo anEshoxycar bonyi met hyl-1 - 1) henyl - 5- (4- t ri fbuntenBE Heaok:

Dhrno).},)indol e-3- carboxvlic acid ethyl ester 30 The
sub-title conpound masdfrepared i n accordance with :
step (c) Exanple 1 fro

2- et hoxycar bonyhnet hyl - 5- hydr oxy- | - phen} di ndol e- 3-carb
oxylic acid ethyl ester (170 ng, 0.46 nunol, see step
(D)~ B Iﬁ_t?m ﬁlﬂ@l ﬁrowhtrl 40k @ﬂ@ﬁﬂwmmmhbggr@\onq-

1 3cit mor), . Yield 150 my (64% .

mdo]@%%@f\_{ﬁﬁﬁdpﬂ/ GE2005/ 004991 97 (d)
3Carboxvrreth|-|- vInheo~I

A il B ELCRDRPT L TP T e Co BB RAE T

phano%gﬁguﬁﬁﬁ? cdrﬂ Qﬁoﬁﬁ@@&@l \é’kt&h(ﬁi@eﬂl%( d )2 5ExaeD! &czstﬁ,?h ] pﬁ

oxyca| nyl met hyl - 1- phe (4-trifiuorone
Example@yNioHi tlge28E Canbpand dib¥aoe 4¢ imtl-)evdrg beased et 12030 fny,

e SR ke e Step (o) Lo Sl T comoing g
L,}:trac{e'&vg)%l 3%9 qy 6@?%9 %ot ax%ﬁ@ﬂz@zre%a%aoﬁﬂh/@rmd'l_‘ ANpay

3.99 (s, 2B)67707é H; 7.11
(N22SOf) al cobberatd. SThizrcsﬁEﬁ yas ‘ire&tl:dmﬂz (Jﬁiz RHP: mfz) 5Q-£7ver5

the mgzm oLl 7. 19 (d L ysg'a}hsl 'from %ﬁ%l}/zﬁ‘tgl—f br

cograpoyn @X‘hﬁﬁ{”’é qghd w]:uch was reck

A ) 4 hoa~mhenyl )
(9:1): ?ﬁﬁ??ﬁgzﬁ@gjﬁj\st r@ 7611? carboxylic acid (a)

200 MHAHMIMTOMIMED-Eantir 0 2 e, 220 eh&di701 T (ractid: di- 2t hdwf =
ester The sub-title_co & S prepared in

Sjlﬁaéﬁ%Jﬁ%m%%gﬁﬂﬁﬁﬂsﬂeﬁ16&? aﬁ%ﬁ | from p-anisidine
20 (b)

2- Et boxycar bonyl net hyl 5- hydr oxv-1 - ( 4- met hoa~phenyl | i nd
Examplk 8- 3-carboxwlic acid ethyl ester The sub-title

‘mmanﬁ!ggﬂip E‘gg‘?ﬁ[ e( LA dor!)rr&et wl%%crir?o%r\]r Hdot et_wljzﬂs}t:)o;i?vlg :?101(:1
3- (4- net boxyphenyl am no) pent - 2- enedi oi ¢ aci d di et hyl

(&) S—P%gﬁxginﬁg%eggz%MM

The sub-title compound was prepared in accordance with step (a) Example 1 from

aniline,

(b) g_lEthDmrcarbony]_methvl—i—hvdro}r‘i';1—Dhemrlindole~3—carb0}:vlic acid ethvl

ester

“The sub-title compound was prepared in accordance with step (b) Example 1 from

3-phenylaminopent-2-enedioic acid disthyl ester (30 mmol, see step (a) Example

3) . Yield 0.92 g (8%).

(c) 2-Ethoxyearbonylmethy]- 1-phenyl-5-(4-trifluoromethylphenosxylindole-3-

carbosrvlic acid ethyl ester

The sub-title compound wag prepared in acc@rdanée with step (¢) Example 1 from
2-ethoxycarbonylmethyl-5-hydroxy-1-phenylindole-3-carboxyhe 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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30

25 see step (a) Exanple 4). Yield 1.55 g (41%. (c)

1- (4- Met hoxyphen - 2-et hoxycar bonyl ne

| -5-(4-tritluoronethyl phenox indole-3-carboxylic acid
et hyl ester The sub-title conpound was prepared in

e wwth step (c) Exanple 1 from 30 -

wcg@g?'ﬁg’g{/kgar bonyhnet hyl - 5- hydr oxy-1 - (4- net hox&%ﬂgﬁ%"?@%%‘

dol e- 3-carboxylic acid ethyl ester (176 ng, 0.46

nmol , see step (b) Exanpl @74) and 4-tril uoronethyl -

- phenyl boronic acid (129 ng, 0.68 mml) Yield 140 ng

(56% . w0 2006/ 073c; 6 PCT/ 0820051004981 88 (d) 2
Carhomd metiiv~1] f4- rretho nh2m 1 -

i ¥AI\3(‘J"\'V 1

Shen }C\"}%aglbh '\

’}é&fth step (d) Exarrple 2from 5 1-(4- metho~yphenylj-
hoxycar bonl ' | mat hy] (4-tri [l uoronet hylgghenoay)
Then‘dtd:i eeBpatiad bussyprieparad ilel 2eq0RgANCR FTdy Si¢p] e 2gfrom

2SO mBta I N s R ﬂ@%%@%‘?%wﬂp

yh%lac;ld) e.thﬁ &4 (1S0 84.3).25 &.1&5 sée 06p (o) ExaRple;3). Vh&l@or(lpbunﬂi—

; 714-7-25 3
i btz o BT, Y T V8 o
25§_225%,,11:27(hr s, 213). Exal nple 5 o-Carbo;z~nethvl-I -

mtﬁpgﬁghmnﬂﬂ@w@@.ﬂ i 15 1 zuw @ PR tad A n0e ax2Hh;i hilbld-/3

- carboxvlic acid 15 ? Mct hox, hcnvl al nui o Went
= B-3eHedli®) 3.44ch.-22 dinc8H); 3395? 7&&@ SHY-1 1% (de /corpb e L iReis
,)pz'eﬁféﬁ% [ accordance with step (a) Exanple 1 from
1fa )20 (b) 2- Et hoxvcar bonyl netb 1-1-

3- met hox~ henyl) 5- hvdr oxyi ndol e- 3-carboxylic acid

ethyl ester The sub-title conpound was prepared in
&aﬁ@zﬁ_‘ﬁance with step (b) Exanple 1 from

z-éég-ﬁngm 109%) - Rbgnyl, &Iéhﬂ%m%&rsﬁg@lmh&mﬁdabst hyl

SU 1Mo, SEE €EPT (a) EXanpl e . YIe

cafir8cid

() 3-(4-Mathoxyphenylamino)pent-2-enedioic agid disthy] ester

The sub-title compound was prepared in accordance with step (a) Example 1 from

p-anisidine.

(b) 2-Ethoxycarbonylmethyl-5-hydroxy-1- 4-mathoxyphenylindole-3-carboxylic

acid ethyl ester
The sub-title compound was prepared in accordance with step (b) Example 1 from -

3-(4-methoxyphenylamino)pent-2-enedicic acid diethyl ester (3.00 g, 9.8 mmol,
see step (a) Example 4). Yield 1.55 g (41%).

(c-) 1-(4-Methoxyphenyl)-2-ethoxycarbonylmethyl-5-( 4-trifluoromethylphenoxy)-

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-methoxyphenyl)indole-3-carboxylic acid
ethyl ester (176 mg, 0.46 mmol, sse step (b) Example 4} and 4-trifluoromethyl-
-phenylboronic acid (129 mg, 0.68 mmol) Yield 140 mg (56%).
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25 (c) 2-Ethoxvcarbon'lneth 1 1 3-nethox hen 1 -5
4-trifluoronethvl henox.' - indole-3-carboxylic acid
ethyl ester The sub-title compound was prepared in

wo wdpeardance with step (c) Exanple 1 from pergproesosest
2- et oxycar bonyl met hyl - 5- hydr oxy- 1- ( 3-t net hoxyphenyl )i
ndol e- 3-carboxylic acid 30 ethyl ester (183 ng, O0.46
nmol , see step (b) Exarfple 5) and 4-.triil.uoronethyl -
phenyl boronic acid (129 ng, 0.68 nmol ). Yield 170 ng
(68% . WO 2006/ 077366 PCT/ GB2005/ 004981 99 (d)

() ﬁﬁ‘”‘:‘?x...f}%t._w ST AET S[l]cyljgm-tgl;lr'ﬂgggz?/‘ﬂ'.'(i:ﬂdaoéf’d

2 _carbbpl€d A4 € conpound was prepared in accordance wth

= St Exanpl e 2 from

The 1Ricedongoyoambs pydpeesdhipl acordscrey e SFRHENFFFIBIY 4- FPY i u

or omet hyl uhenoxy) - .5 j £x34CAar i hd.-ef hyl
1- (4B Rt S ror o s Al aﬂnpﬁﬁ) .yd)
indolels.8 ic 3Bid(5i3 1237 D39 1EnoRGE: dbp (@ Hiaie 4).
de’l(%u*@?%%qﬁg)g{d(%&%?‘ﬁ”(s, SE). 3.90-4.03 (tn. 2 5.76
Yield (73 mel@%), t6p 9-230%(m  7H). 756 (t, J = 9.2 Hz: 1H):

200 M2 3 S TpRia 2oy Bh ottt & 68 o 9% o, 28y
7.10 (2% Q%%Zﬁ%]%{jL 9035 31 2@;—723@@!6 bexymethpHB: 1.65td] J uor

otret hv i ndol'e- 3-ca_rboxyhc acid 15 (a)

g 5 g3 Bennd(d 1H):di?db.7 Bbnygl Adi- no) pent - 2- enedi oi ¢ aci d
di ethyl ester The sub-title conpound was prepared in
accordance with step (a) Exanple | from benzo

Exam 1,:3] di ox01-5-yl am ne.

= ~1- Benzo[ 1_3] di oxol -5-v1-2-ethoxycar bon¥_l met hyl - 5- hy

5_Carb@fypie - netBnovpienyh i trbsiluaromeioylp i 3-The

sub-tjtle conmpound was prepared in accordance wth
carboxstlisgidh) Exanple | from
3- (benzo[ 1, 3] di oxol - 5-yl am no) pent - 2-enedi oi ¢ acid
di ethyl ester (30 mmol, see step Sa) Exanpl e 6) -

(a) 3-(YHektopB rvipnfingpAeni-2-enedioic acid diethy] ester

The sub-title compound was prepared in accordance with step () Example 1 from

m-anisidine.

(b} 2-Ethoxycarbonvimethyl=1-(3 -methoxvphenyl)-5-hvdroxvindole-3-carboxylic

acid ethy] ester
The sub-title compound was prepared in accordance with step (b) Example 1 from

3-(B—methoxjf—phe.nylamino)pent—Z-ﬂnedioic acid diethyl ester (30 mmol, see step

(a) Bxample 5) . Yield 875 mg (8%).

(c) 2-Ethoxvearbopylmethyl-1-(3 -methoxvpheny])-5-(4-tnfluoromethviphenoiy)-

indole-3-carbosvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from

l—ethoxycarbonylrnethy]—5-hydroxy-1—(3-methoxyphenyl)mdolc-fv-carboxj-'lic acid
ethyl ester (183 mg, 0.46 mmol, sez step (b) Example 35) a_md 4-trifluoromethyl-
phenylboronic acid (129 mg, 0.68 mmo D). Yield 170 mg (68%).




wn

10

30

25 (c) :
1- (Benzol. 31di oxol -5-3, 1) - 2- et ho2ycar bonyl neLt ~i 5- (4-t
rifluoromet hxl phen- oxv)indol e-3-carboxylic acid ethyl
ester The sub-title conpound was prepared in

wiptldendamce with step (c) Exanple I from PCT/GR2005/004981
1- (benzo[ 1, 3] di oxol -5-yl) - 2-et hoxycar bonyl net hyl - 5- hyd

roxyi ndol e- 3- car boxyl i c Ejéld et hyl ester (199 ny,
0.46 nmol, see step (b) nple 6) and 30
) d hnogv 91%101@-3-

ca‘{é,@ﬁ@@ta;jﬂ/ ai lf ~Ft (dl 1. B—nzo[ 1 ;1dioxol --
y1-1-2-3ibor methvl-i-(4-trifluor nnet hyi nhenon’P-

The i cogpemrch by frepazedi @ mFredinee| Btk §p ot wmsle = Tom

2-ptaig edo[qyﬂg%flof gﬁﬂg?no}é%ﬁhgnﬁ 8R4 (i A0R) Bhend

mM@ﬁtEbmydamt hayid-ihl4ster {125 wey, QrpSthdio], plaesngx(c) Example 3).
i ndol c- carbox¥llc acid ethyl ester (170 ng, 03
Yielgrs) medads s tmEh-1 €33 Banpl e Yield 132 ng (88%.

of0hnd e S SRR Spd s i

6. 95171242@, 7[—9’016361( {19 (.0 Hz4H)); 772064; 7 =781 I—IIZ§ZI-I2H)'ZS @, 76

11-1); 12.40-12.6 (hr s; 2H). 10
Hé1?¢21{ﬁ£@6hlﬁWnethvl 1- (4- car boxyynet h)
Inhenyl) 5-(4-trifluoronethx, | phenoxx' 1- indol e-
carboxylic acid 15 (a) 3-(4-Etho)-vcarbonvl neth}

8" | ani n~nent 2- enedi oic acid di et hyl ester The
1-S@iEnzb[] tEl‘]&mQ@lﬁWD@ﬁﬁﬂﬁrvﬂfaﬂﬂﬁﬁQd—tiiﬂuﬁomethdm:m)ﬂm_lq
ste %@ nple I from ethyl-4-am nophenyl acet at e

ACidg 7 mmol ). (b)
2 Carboa 7nethy| 1- (4- car boxynet hvl phenyl -5-hydrox

(ai gol_ 33 ROXY)] 0 3cl 48t hylis S@@ﬁfﬁ;ﬁé}le

T};&t@b tile)companml @adplepatd in accordance with step (2) Example 1 from
4-et.ho yc%rbonylnetbylpbenylan1no)pent 2-enedi oi c
bag@ﬂéa&#%% Ye&ter (16.7 mmol, see step (a) Exanple
7). Yield 540 ng (5.4% . 25 (c) 2-Carboa
nnethyl-l-(4 carboxvnethylphenyl) 5h(4 trifluoroneth

pplindsde-dr

carboxylic 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 (2) Example 6). Yield 2.36 g (19%).

(¢} 1-(Benzoll,3}diox0l-5-yD)-2- ethoxycarbonylmethyl-5- (4—tr1ﬂuoromethjzlphf:n-
oxviindole-3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (¢) Example 1 from
1-(benzo[1,3]dioxol-5 —yI)~2—ethaxycarbonyhnatﬁylrﬁ—hydfnxyindo le~3-carboxylic
acid ethyl ester (189 mg, 046 mmol, see step (b) Example 6) and
4-triflnoromethylphenylboronic acid (129 mg, 0.68 mmol). Yield 175 mg, 68%.

Al a e L PP



The sub-title conmpound was prepared in accordance wth
step (c) Exanple I from
2- car boxynet hyl - | - (4- car boxymet hyl - phenyl ) - 5- hydr oxyi n
wo 2@ehes@- carboxylic acid ethyl ester (235 ngcqggéuﬂqph”m
see step (b) Exanple 7) and 4-triiuoronethyl -
phenyl boronic acid (143 ng, 0-75 ntnol). Yiel d 122 ny,
41% WD 2006/ 077366 PCT/%S2005/ 004981 ~ 91 (d) 3- Ca;
; bn~ met h I-I-rn carbg: .
GO
mdn‘[@eJrlbg)hem%dﬂpound was pr epar ed in accor dance Wi th

Step (d)y Exanple 1 from
The Zitle a.-mhqmymﬂedlaylprdrpa(ﬂi waachodgmst Witk Isigh ddy IDxasanld -2t fmm

BB S IR B PO S A

3 mdDYd ﬁcé}bdﬂ'@i“ i é%ﬁyfxc:)smr @p@J wkizn 5 %&nﬂl\/ﬁe( 56 @dm}@lc 6).
5 (s, 2bl); s, 2i3); 6.88-7.27 (m

YlLlFiIlZDHlZ(WXm 714) 12 2-12.9 (br s 3H) 10 Exarrpl e 8

200 B PR MRGONE Gt 3 BO0F: BTG ogrit 0 B2 e XES

and ?9 @r fﬁ Qn Dﬁsagdﬂafﬁm@@mw%memﬁﬁmw mﬁt dme}t vk (d,

he ‘'sub-tTtTe conpound Was prepare

J=3@H@JE@)@¢E4W1M&E &t e@)a) Exanple | from

3-chl oroaniline. (b)
10 1- (3- Chl or ophenyl ) - 2- et hoxvcar bonvl et hyl - 5- hvdr oxvi nd

E}ﬂrg!]g73 carbo2 vlic acid ethyl ester 20 The sub-title
ound was prepared in accordance Wth step (b)
2-Cafavmptteyidl-f4-onboBert@hdiie pHEAyiamoneipe; ' i o
acid diethyl ester (30 nmpl, see step (a) Exanple 8).
indoles3zparbao *(3.5%. (c) 1-(3-Cbl oropbenyl)-2-etho
Garb aaylnmeth |-5- 4-trifluoronmeth | nheno 25
i ndol e- 3-carboxylic acid ethyl ester The sub title

15 @ _Rt_im_wf@ Mwmmm. Ang

The sb3E £p ewmaffhaah‘@%wfméﬂdelf‘%%?@%@ﬁ%%WP‘%W% dF nd

ethy}qlasﬁoﬁaﬁﬁge&xa&b@; a@bdm Ehbiwl). ester (141_ ng, 0.35
rnnol,” see step ( Exanpl e 8) and 4-trifluoronethyl -

(b) 2-Carboxymethyl-1-(4-carboxymethviphenyl)-5-hydroxvindple-3-carboxvlic

20  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
mrol, see step (a) Example 7). Yield 540 mg (5.4%).

I~
uh

(c) 2-Carboxyvmethyl-1-(4-carboxymethyiphenyl)-5-(4-tnfluoromethylphenoxy)-
indole-3-carboxvlic acid ethyl ester |

The sub-title compound was prepared in accordance with step (c) Example 1 from
2-carboxymethyl-1-(4-carbexymethyl-phenyl)-5-hydroxyindole-3-carboxylic acid
ethyl ester (235 mg, 0.5 mmol, see step (b) Example 7) and 4-trifluoromethyl-

30 phenylboronic acid (143 mg, 0.75 mmol). Yield 122 mg, 41%.
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30

phenyl boronic acid (100 ng, 053 mol ). Yield 120 nyg -
(63%. 30 M O 20(6/077366 PCT/ Cli 20u5ro0049st (d) =
Carbor Ineti?~ 1.-1-( chiornnhn, I -7-(- trillUoro=
t!" I nhenox~"lindol-_ ca:borvlic acid The title

W HHpaiiT#de was prepared in accordance with stepctabr200s/004981

Exanple 1 from
1- (3-chl oropheng, 1) - 2- et hoy %car bonyl met h3l - ~-(4-tifluo

r omet hyl phenox) )|ndole- carboxylic acid ethyl

(@ft g I;;a(r%%\_% 'EE[P; fa%&%og%eéth§§gu1étlg gzi%#}zﬁﬁﬁj] %@Oa v

0;, 4,02 (s, 2H); 7.03 (dd, J =8.8. 2.1 hz,
E"“ (m 3H); 7.43-7.54 (m 11|)
59774(m513)778(d J = 2.1 Hz, )
The tle1@rgpqusd vas mRpared @ EScarisnes 9-ster (o drcempleny 1fiqm

A TR PSR TR e 2 (bt nae 4

ikl B )atbatdic Tacid hmgrk eert(hdX me-Denvmalyseostep (c) Example 7).
ent - 3- enedi 9i c acid dieth 1 ester The sub-title
Yé@%@ﬁlﬁ%ﬁ %s’“)pr epar ed in accordance with step (a)

?@E oxvcar l/fal gqéqdr 09%0?3& o f?ﬁg%%?e

7\voengd thjm}gbez,@&,@(bea,rﬁgx he acid et hyI ester The
sub-title conpound was prepared in accordance with

step (b) Exanple 1 from

-3: (4-t,ri fluoroni etho), 37phen3, | am no) pent - 2- enedi oi c
Lgr%[é%% ethyl ester (8.90 g, 24.6 mmol. Yield 3.1 ¢
2{Bib Py medy -1 €5 -cRidebhieaylt sz Barfdsme o) phefednindole-3-

12

trifluorgomethoa phen3~ 5-(4 trif]uoroneth~l- henna

818 18288 ar boa-vlic acid ethyl ester The sub-title
conpound was prepared in accordance with step (c)

(a%x_ SResorbohds , | uor orret ho

Tmﬁsubktﬁﬁwcio)mmdﬁdl evas prapanrab @z‘ﬁyctcb eiaaca dn:lehthy (a) éBIae:lple( 159m
rr}gl ﬁ see step (b) Exanple 9) and 30

3-ghlpyaar 1 ot net hyl phen3, | boronic acid. Yield 135 ny
(65%) .

- () 1=(3-Chlorophenyl)-2-ethoxvcarbonvimethyl-5-hydroxvindole-3-carboxvlic

acid ethyl ester
The sub-title compound was prepared i accordance with step (b) Example 1 from

3-(3-chlorophenylamino)pent-2-enedioic acid diethyl ester (30 mmol, sce step (a)
txample §). Yield 425 mg (3.5%).

(c) 1-(3-Chlorophenyl)-2-ethoxycarbonylmethyl-5-(4-triflugromethylphenoxy)-
indole-3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (¢) Example 1 from
1-(3-chlorophenyl)-2-ethoxycarbonylmethyl-5-hydroxyindole-3-carboxylic  acid
ethyl ester (141 mg, 0.35 mmol, see step (b) Exarmple 8) and 4-trifluoromethyl-
phenylboronic acid (100 mg, 0.53 mmol). Yield 120 mg (63%).

s

AV e L, L



10

WD 2006/ 071366 PCT/ CS2005/ 004961 9: her.}~11 ~t_ -
d) 2-Ca.rboxvnetbvl-1-(4-trifluoronetho;,p 5
(. _tilfluoronethylroben- ox}%ir(dol ~3-carboxylic

WO G tedhe titl e conpound was prepared in afédrieaewtnsost
with step (d) Exanple 2 from 2-ethoxycarbonyl net hyl -
z(4-tri _fluoronethn,
yphenyl )-S- (4-tri +l uor ofet hyl phen- 5
Qx ndol ¢ car boxyl.i L ) b8 hetd 30 mhle-6- 22
ma%g—“‘é%‘é“‘ (atcbﬁx i ““mﬂm’ﬁg‘%ﬁ‘ﬁ‘é ng (60%, np

uabq2517¢2r5@ T. 200 MEz (H NMR (DI\/BQdG) 5. 4.04 (s 2H) ;
— 7.03 |

dd, J = 0',9 and 21 Hz, Ld(zjg lr: om
The 3k qgnlpcwnsgwa)s p,rgua(reﬁ Hﬁiﬁwd@f@/g‘“ d;repJ ) ﬁarig& ]1%
1-(5- %WPP%Z) %t&m }%ﬁ.. boéiﬂ:?c l},ﬂ'q (mrﬁlllgyf%hﬂﬁ@iﬁmdcle—

I"sopr

3- car§0 ty[rl: fabid%]_gfmeﬁtb'\/(f 1gh\€ng=1 034 mmbrhlsee gep (Arbaapleise. Weld
g |souropvlphenjn1no)pent 2-enedioic acid
78m@ﬁ§/ﬁynmébﬂepsfﬁe sub-title conpound was prepared in

cQ D% anp? f rram b
200 358 B RAr G SRy A% (I lad Jhoe e m sl D)
7.07-2.[3@1%1[‘@91)87 35 Gayal &LQXMI_U G.592D74and, SHhyl.7Te<ded THe Hz,

conmpound was prepared in accordance with
1H); 5220300 EX&8)Pl e 1 from
3- (4-isopropyl phenyl am no) pent - 2- enedi oi ¢ aci d di et hyl
ester (30 mmol, see step (a) Exanple 10). Yield 3.6 g

E(E 25 (c) 2
Exal oxycar bonyl met hyI -1 -(4 i.i.soprdpyl phe -5- 4 riflu
2-LCarbox 7141 - HOGTY ROISELY ,__q_i a : est er

ub-titl conpound was prepared in accordance Wi th
md”’%#‘(—fﬂﬁl‘%@é%l e 1 from

2- ethoxycarbonylnethyl-l-(4 |sopropylphenyl) 5- hydroxy
i ndol e~s- carboxyllc . h 35

(a)gﬁﬁnﬂ.m_reeer : 1015 A 030
The sw—gtfla XT‘% uﬁélv%)ag _P%}aa?cd%' cc(rgl%" mh 59=p (533 Ethﬁﬁ:ﬁi&Ap libm
A4-rifluoromethoxyaniline.

(b)  2-Ethoxvearbonylmethyl-3-hydroxv-1 -(4-trifnorgmethosyphenylimdole-3-

carboxvlic acid ethyl ester
The sub-title compound was prepared in accordance with step (b) Example 1 from

3-(4—Lriﬂuoromctho}:)qahcnylamjno)pcnt—E—cncdicic acid diethyl ester (8.90 g, 24.6
mmol. Yield 3.1 g (31%). '

(c) 2-Ethoxycarbopylmethyl-1-( 4-triftluoromethoxyphenyl)- 5-(4-triflnoromethyl-

phenoxy)indole-3-carboxvlic acid ethyl gster -

:l”hr: sub-title compound was prepared in accordanse with step (c) E}:an:rple 1 from
2-ethoxycarbonylmethyl-5-hydrosxy-1-(4-trifluo romethoxyphenyl)indole-3-
carboxylic acid ethyl ester (138 mg, 0.35 mmal, see step (b) Example 9) and

4.trifluoromethylphenylboronic acid. Yield 135 mg (63%).




10

WD 20116/ 0' 1366 PC: T/ GB2005/00499) 44 d1 3 C a bo

vietin,i-l-i4-iso-ron 'lghenvl - -(< rifluoronethvlnh
no; n-htl dol carhox lic acid The title compound was
repared in accordance with step (d) Exaruplc 2 from

W9 28¢Hu%3fe ar bony! net hyl - | PCT/FBIO%:KO(M)M

-(4-isopropyl phenyl )-5-("-trifiuoronethyl pheno:r
|n doIe 3-carboxylic acid ethyl ester (110 ng: O. 19
see step (c) Exanple "10. Yield 78 ng (82@@ np

7 04 7.17

02§|r])r;d07f' D@Ar(bdﬂvhc\helﬁ 9 and 2. O I-IZ 111)

g 7.32- 7-43 (m 21.1); 747759(m2H)
ég]eﬁomogm WA [pyepared7ig gogor gnee with stp; (A1 HpampleQ? from

e AR B B B TR R s,
o ot e o O e
ene%agéé,la]ﬁlgd I Eéﬁ)a{‘i‘y?c Py 5t%h3’§t ep (a) Engrrpl en? from
"cgﬂghgyﬂneth 1- 1®%§}§£#E% EétlLbﬁtﬁﬁﬁéL %?5PE%QS%ZIHJ
7.86T0: 17l (tl, SO PMBDATYY (weSIh! Bpawed + 1. ageondansa. i 13y o

@tep (b) Exanple I from
( 2- met hoxypbenyl am no) pent - 2- euedi oi ¢ aci d di et hyl

ester (30 mmol, see step (a) Exanple 11). Yield 1.4 g
(129% . 25 (c) 2-Ethoxvcarbonvinmeth | | 2 nethoa
Exagyd J@ 5- (4 trilluoroneth phenox indol e-3-carboxylic

cid et ester The sub-tjt|le co ound was prepar ed
7;@ ; %ﬂ.ﬁ!@éﬂﬂﬁ@? f}-l- g Qg@pw?! dole-3-
LEﬂ%mgﬁ,llﬂpgm@arbonylnethyl-l-(2 nethoxyphenyl) 5- hydr oayi n
dol'e-3-carboxylic acid

(a) 3-(4-1sopropylphenylarnino )pent-2-enedinic acid diethv] ester

The sub-title compound was prepared in accordance with step (a) Example 1 from

curtidine.

(b) 2-Ethoxycarbonvimethyl-1-(4-isopropylphenyl)-5-hydro xvindole-3-carboxylic

acid ethv] ester

The sub-title compound was prepared in accordance with step (b) Example 1 fiom
3-(4-isopropylphenylamino)pent-2-enedioic acid diethyl ester (30 mmol, see step
(8) Example 10). Yield 3.6 g (29%).

(c) 2-Ethoxycarbonylmethyl-1-(4-isopropylphenyl)-5-(4-triflucromethylphenoxy)-

 indole-3-carboxylic acid ethyl ester-

The sub-titie compound was prepared in accordance with step (¢) Ei:ample_ 1 from
2-ethoxycarbonylmethyl-1-(4-iso propylphenyl)-5-hydro )qrindola—é—carbow]ié

acid ethyl ester (143 mg, 0.35 mmol, see step (b) Example 10) and 4;tI]:ﬂ:l.IDID"
methylphenylboronic acid (100 mg, 0.53 mmol). Yield 110 uig (57%)_




30 ethyl ester (139 ng, 0-35 mvl, see step (b)
Exanpl e 11) and 4-trifluoro- nethyl phenyl boronic acid
(100 ng, 0.53 mml )- Yield 120 Ing (63%. WO

wo 2000066077366 PC7A/ GE2005/ 004981 95 (d) 2- CAITHEE2003/0049%)
~rnethyl -1-(2 met hoxvnhenyl _; r4_ttifluornnet
| nhenox: y)i ndol ~- =- carhoxvlic acid The title conpound
was prepared in accor ddfice with step (d) Exanple 2

" h;tog1_2 ethoxycarvbon){hnnetlhy“_Lr ifiuoromet “mgHEQQVWgOF

-haﬁnndﬁngﬁ carboxylic acid ethyl ester (82 ng, 0.23

— see step (c) Exanple 11).  Yiel 17
The Uglg%l‘@&&gwﬁ wzﬂﬁremaz:a lB-I-ﬂQADI(dQN}B@F}H:SFLEp 3% %ﬁ—%’(‘% %%1”17 5
111 L.
2- ctncwgazbqralmﬂjhﬁ e OPYIIE&TH%)%E;*"@EFP"i““:tﬂ’}g?’ggﬁﬁgi’ B
1002 )19 im0 séeckiep (&) Exzmpld-£0.

m-d‘”leiﬁ)“;ﬂ!’“}".f%?‘?.af%z%rznﬁ OH); 7.56-7.74 (m 10 313); 7.76
Yield 08 ma)(§2%] nfp BEO-251F). 12.3-12.7 (br s, 2H) Exanple 12
arbox ctl |-4-1so X vI 1oLf lruof gm
200 METSHERORy THEOT &0 oo Dby 13 B et Ryl duter 16 8)
: { lsamRo) PEAL K ermadz 07 cBH):dLEt-hyl
Hz, Ig)s 297@“%2{) %C?c{apgggaﬁgund vvas}%_gre are (:Jla
7.43 (ﬁ?OQDdanmei\W&ﬂJ Hbef. 6(4a7 T8XmrpHs 178 Cord = 2.0 Tz 18D
|sopr%f)oxyan| line. 20 (b) 2-Etho carbon Incth 1-5-h
10 12 :-Hr%ébnﬁ-i’l }4-isouro oh hen el indole-3-carbox- ylic acid
et hyl ester The sub-title conpound was prepared in
accordance with step (b) Exanple 1 from
Examsle (4- i sopropo), phenyl am no) pent - 2- enedi oi ¢ aci d

C;'ﬁt’h%ll ester (30 m&gﬂ_é ?e[e Stﬁ&h@ﬁ%&qmﬁ %1 N

bosRRE %nngphenyl ) S (4-trifluoronethYl phen
SRR Md. ol e- 3- car boxylic acid ethyl ester

L

(a) 3-( 2_Methoxyphenylaming )pent-2-enedioic acid diethyl egter

The sub-title compound was prepared jn accordance with step {a) Example 1 from

p-anisidine.

20 (B 2. Ethoyrvearbonylmethyl- 1-(2-methoxyphenyl)-5-hvdroxyindole-3-carboxylic

acid ethy] ester
The sub-title cormpound was prepared in accordance with step (b) Example 1 from

3—(E-mathomfphe:nylamjm)pant~2-e,ncdioir: acid diethyl ester (30 mmol, see step

() Exazmple 11). Yield 1.4 g (12%).

(c) 2-Ethoxvearbonvimethyl-1-( 2 methoxyphenyl)-5-(4-trifluoromethylphenoscy)-

‘indole-3-carboxyvlic amd ethyl ester

The sub-title compound was prepared In accordance with step (c) E),,ample 1 from

2-ethoxyecarbonylmethyl- 1-(2-methoxXyphieny A)-5-hydroxyindole-3-carboxylic acid
0 ethyl ester (139 mg, 0.35 mmol, see stép (b) Example 11) and 4~triﬂu01‘o—_
methylphenylboronic acid (100 mg, 0.53 mmol). Yield 120 mg (63%).
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The sub-title conmpound was prepared in accordance wth

step (c) Exanple 1 from
2- et hoxycar bony] net hyl - 5- bydr oxy- |
-|so ropoxyphenyl)lndole 3-carboxylic 30 acid

‘“Q&H Fer (250 ngy, 0.59 mmol and PCTIGE2005/004981

4-triflurotnethyl phenyl boronic acid (167 ng, 0.88

nmol ) and was used in the gubsequent step w t hout
purification. \vO 2006/ O'7 66 PCT/ Cr 20U5/ 004S1 L) 6

(&dr-dhbhale Hwtlh’y'mithcgkéﬁm!hc?tﬂp svfindole-a-

rltluoronetnylnnezrmn ;
cgbhytlicestider The title conpound was prepared in

d h le 2. .
TS Rl SfouPh e e 1P SEk B g Exepplie fom
E%T}ﬁleﬂ%EﬁjfﬂnHﬁﬁfpf@ %}h&x?ﬂgﬁsr@a {% t¥ifiRorhine thfyTéahcnoxX)]

i ndol'e- 3-carboxylic acid ethyl ester (265

ik 3 -camberyicasid wthylalio )2 mg NBOHN(ad), scsthd (c) Exampie) 11).
A2 Ld 176 709 158 C. 200
&ﬁ@gff%*%@@%%é ¥U§18(Dlv’?g?}<(j6)/65 40 (¢,

Jd3.5 9 a1
A O g 13008 e S

(dely = 162905 THL6.9% @, 61 8.87243H); 5295( md DER.Y Hz72 5T 18}

(br s

77 b e o)) 20T Gl 1567 e

Jp%')t trdieTid; 2=y1.9 H5- (- 1tord-i 5 yepaneirhv luhenor ~) ndoi e (a)

car boavdi ¢ acid 15 -Aedioi ¢ acid diethyl ester

3 5 lvieth.Qavo7iriin-2-vlamunlnent-2-p The sub-title

nd was prepared in accordance with step (a)
Ei%%ﬁﬁ%i@ 1 from 5-tnethoxypvridin-2-ylamne. 20 (b)

2-CafBb oy G.al | b@m&bﬂiﬁbm‘hﬂhéuxhydf(MﬁuolrmﬁeﬁhﬂEE%W’%'léj@ 2

II|ndoIe 3- carboxylic acid ethyl ester
i1¢ prige ind was prepared in accordance with

step (b) Exanple 2 from
. 3-(5-nmet hoxypyri di n- 2-yl am no) pent - 2- enedi oi ¢ aci d

(a)H-£i- mébro%%wheﬁﬁgr,gg&lnnf-S%ﬁgdloﬁ& ePd Gk frxanpl e 13).

Yrelrd 560 ng (5%
The sub-title compound was prepared in accordance with step (a) Example 1 from

0

4-isopropoxyauiline.

(b) 2-Ethoxycarbonylmethyl-5-hydrowxy-1-(4-isopropoxyphenyl)indole-3-carbox-

vlic acid ethyl ester
The sub—titla 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). Vield 3.8 g (_-»_-:%)

(c) 2-Ethoxyearbonylmethyl-1-(4-isopropoxyvphenyl)-5-(4-trifluoromethylphen-
oxylindole-3-carbaxylic 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 -carborj)-/]ic
acid ethyl ester (250 mg, 0.59 mmol and 4-trifleromethylphenylboromic acid (167

mg, 0.88 mmol) and was used 1n the subsequent step without purification.

At
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(c)
2- Et hoxvcar bonyh- net bvl - I - (5- net hoxyyyridin. -2-y11-5-(

4-trifluoronethl, | phen- oan )i ndol e-3-carbox dlic.

WO 20¢i)"d@3 ¢t hyl ester The sub-title conpound waTrBYAFEHH%]

in accordance with step (c) Exanple 1 from

2- et hoxycar bonyl net hy1- 5)- hydr oxy- 2- ( 5- net hoxyp3ai din-2 -

-yI)|ndoIe 3 -carbox 30 Vlic acid ethyl ester (139 ng,
(d) 0.33 - 'am'\mcﬁ& s leﬁso(ab o%"ﬁ@}?\' ]?—..11.3) o romeathyiphe

4- t Frfioor oret nytpheny , U.
indoPREArhoXileked kibdeay (S8% . WO 2006/ 077366

VC77GRZ005/ 004981 97 (d)
The pticae BosxferasarerriSE st REmes FiEh siep dyHamply 2§39 uo
tth I tle
otho L RSO Gron g e LA S s
mdo@@lmb@} vaic faf;ﬂ”&th?l edthro(26y aag, b Ay lmet; gt -stdp (<) abova)s._

( S-net ho) 2- 5-(4-trif th
Na@bw%nﬁbﬂogén%%ra:a Eis&% (ulgmiéu‘dﬂléi lnr | m'gi"%?{'?nm%ﬂﬁﬁf "0 18
- I Yi el ¢y, 7
200 BT 'S8R SPE%%MM%%@W%%OMJ@E Iy
6.0 le @ﬁ (§93 ZHH) szq(ﬂd 7.VHE BI94.642hiptkl lem))r—L; 1HD;

65- 7. 75 gm 2II); 7.78 J=
6. 9D~2 111 Gﬂz 01{1,11 21:) 7. 32 882 2K 4,516 B (1, 2867 ?—Tﬁ(ddmj ?81 y,
- , il1k; 12.3-12.8 (b 2 10 Ex I
;Igbéﬁd%&ﬁ%Q tLyI-l (9-ethy|cgrga§oi-g?)rl e
--S- (4-tdfl uoi - onet hyl nhenox indol e-3- carbo):vlic

acid 15 (a)
ﬂgﬂ_ill. xt hyl car bazol - 3- vl am ne) peni - 3- enedi oi ¢ aci d

2-Car L&l h ]elst_er #Q@er;ﬁ’ Hg%\,gt’% §f% {%S&'ﬂ@ﬁ#l tﬂn%ﬁnggn%%hﬁ(gm]kn

3_carBmaiit R6d 9- et byl car bazol e.
2- Et hoaacar bonyhnet hyl -1 - ( 9 et hyl car bazol - 3-y1l - 5- hydr

ox-yindole-3- - -- -------- 20 carboxylic acid ethyl

(a) 3—53?—%-5115;;%%_ %97' -&la?ki&m%%%%g% @ﬂioéﬁm@ ﬁ%?ﬂfl gdet N

The s3h-(ifl= ebhpuaa ke pedpsiddyth actbraahpentthdtenel Eatmphcl Gom
diethyl ester, Yield 1.52 g (16%
5-methoxypytidin-2-ylamine.

QQavi-

I'_|

(b) 2-Ethoxyearbonylmethyl-5-hvdrosxy-1-(5-methoxvpyridin-2-yDindole-3-

carboxvlic acid ethy] 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 mmuol, see

step (&) Fxample 13). Yield 360 mg (5%).

(c) Z-Ethoxvcarbonylmethvl-1-( 5.methoxypyridin-2-v1)-5-(4-rfluoromethylphens-

oxvhndole-3-cathoxylic acid sthyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
2-ethoxycarbonylmethyl-3-hydroxy-1-(5-methoxypyridin-2-yhindole- 3 -carbox-
yvlic 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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Wstgp0TBye Exanple 1 from

25 (c¢) 2-F, thorycazUonyl et byl

| -(9-ethyl carbazol -3-y~-5 (4 trifl uoronetbyphen-,
oxy)i ndol e-3-ca boxy lic acid ethyl ester The
sub-title conpound was prepared in accordance with

| -(9-eth), | carbazol - 3-yl)-5-hydroxyi ndol e- 3- car boxylic

acid ethyl ester (170 ng, 0.35 unnol, see step (b)
Exanpl e 14) and 30 4- trifIﬁbronethylphenylboronic acid

100 0.53 rrrr Yi el d. 130 6009 WO 2nncm
@rc 2SI gﬁ&@@@w@ﬂg&iﬂp@@ JogoRest iR/ bhenekg;

ieddle heafhadRl g = 1 S i- t'ifluoromh "l nhenc:T1

Indo_Je-=~-carh. pzvlic acid The title conpound was

The gpéer ednfionndoeerpamre] W tdrosireg (vith sﬁparntplﬁar&pfer@rﬂom
| -3-y|)-5-(4-t

R L O s R L St
Dﬁﬁ}ﬂ&dol@%@boéﬂﬁéo 2 e‘r@iylz :Esrﬁﬂ;{gi OZDAEFJG | ® 1288 gLnﬁlei})i . % }-%Veccj

. Yiel
Eeuﬁmeblé) i)rlﬂldg"’nle@@%lmpﬁﬁ%E?SCHz 31|) 3.89-4-13

A e
2 Z 1%9 ﬂiéﬁioé rmrr (ﬁt')rﬂj 170 @%?éal @, ﬁIEIIE 7 7%’@ zngEV%%I(@z
(deJH-E? q1f5zI13,-11r® 6204, &= 22z, rE)armHz $5brs 2H).

2- Carbo2c7met hy] -1 y(4
m or phol i n- 4-yl henyl | -5-(4-tri~l uoaonet hyl phenoa~I-

B{@ﬂ@LeﬁS carboxylic acid 15 (a) 3- ?-M> hol m4-vl -
envlanrnq oent 2- ene|0|c acid diethyl ester The
2-& aphoimER inytearzeont-pihAr(ddriflworamehridaemeryinddie-3-
Gf@egpfgngxanple 1 fron1 4- nor phol i noani | i ne 20 (b)
s“car bonvl met hvl =5- h droay | (4-nmo holm4 y]-
heuvI i ndol e-3- carboxsrlic acid ethyl ester The

ub- |tIe compound was prepared in accordance Wi th
(eLEd leyisg)
(7.24

m@%g%@%&g&)@g@& R ;garg@rnoaégmaarcg %&4}{4 %Eggrgﬁg §

3- 4{5&%9 ethylcarbazole.

{2)] 2-Bthoxryearbonvimethyl-1-(9-cthylearbazol-3-vl)-5-hvdroxvindole-3-

carhosviie acid ethyl ester

The sub-title compound was prepared in accordance with step (b) Example 1 fom
3-(9-ethylearbazol-3-ylamino)pent-2-epedioic acid diethyl ester. Yield 1.52 g

(16%).

(c) 2-Ethoxycarbonylmethyl-1-(9-ethylcarhazol-3-y1)-5-(4-trifluoromethylphen-
nuy)indole-3-carboxylic acid ethy] ester F

The sub-title compound was prepared in accordance with step (c) Example | from,
E-EtIIDXYCHJ'bDD};IlHBthYI— 1-(9-ethylcarbazol-3-y)-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%).

2- et hoxycar - bonyhnggtavhaossao4981



1L

[~

L.}

25 (c) 2-Ethox), carbonvl net hvl -1-(4-no hol m 4-
| phenyl | -5-(4-trifluoronmethyl henox indol e-3-carbox.
rlic acid ethyl ester The sub-title conpound was

wo ogrepsted i n accordance with step (c) ExanpP@l/GE2§05HfH981
2- et hoaycar bonyl net hyl - 5-i rydr oxy-
I-(4-nnrpho|in-4~y|-pbe%),l)indole-3 -carbox- 30 ylic
acid ethyl ester (158 r é, 0.35 nmmol, see step (b)

(103E;§mi5) ng 4- {rlﬁluorqnetltyhp ggé Hor g”fﬁqﬁﬁk
mJO‘?‘cOQ@é @,5}7\ GQH]ECTf GE2005/ 004981 99 (d) 3- Car bnxv
The hiol:ecodn ]:Mhrmba'ay Iprc)pa&d(m acedrpier Wik s (shdrempls 2 from
dol id Th I
s el B LS R TN U S

e 4- -0 L Example
indole ef. Q%Eg{ﬁ% Q@f&yétﬂ?i Bathr (AI,B? ﬂ{f o %t gceylslg}a c(ﬁ) D

14)., @mydmﬂdmléwﬁ E@Lﬁciyblﬁ acid ethyl ester (120 ng, 0.2
t | Y A 70 .
200 b7 330 THEB OIS PRI R (R 855 TR ™

446(43%4 A 3h) §3§3(%§ 1J541‘=12(§n*> £113) ,114% ?'@’4(781,3((1:&13% 6199 34

(m, 173)2-77398?161( o, 2’H;I,)7 DS??GB{m].:FM THB-TAY fm. 768, 2@ (d JE=
21-T). 10 Exanpl e 16

Hz, |IH)
7. 6@@@%30 (ﬂncérhwﬁfﬁ Uﬂ&rﬁéﬂ%@am henvl)-5
-4-triflunrnmethvl phenoxv - indol e-3-carboxylic acid
15 (a) 3-(4-D nethyl am nonhenvl) pent-2-enedicic acid
Exar@ietiRyl ester The sub-title conpound was prepared i n

- Carbo i AP g e T n e Srifub B AR IR 1Y
- | am nophenm D- 2- et hoxvcar bonyl net hyl - 5- hv
%@ﬁ%—% 20 carboxylic acid ethyl ester The
sub-title conpound was prepared in accordance with

A t |O( | e fr A
(2) 3 P b g iois soid diethvlegter | oo

The ﬁ%tztg[adr&%gmﬁﬁr@ﬁ piefRedheRcordddce iRl (HBExaYiyslk d florl
g .49 .

4_morpholinoaniline.

{b) | 2 Ethoxyearbopvimethvl-5-hydroxy-1-(4-morpholin-4-yl-phenyllindole-3-

" carboxylic acid ethyl ester
The sub-title compound was prepared in accordance with step (b) Example 1 from

3-(4-morpholin-4-yl-phetylamino )pent-2-enedioic acid diethyl ester (7.24 g, 20.
. mumol, see step (a) Exarmple 15). Yield 4.50 g (50%).

(©) ?-Ethomrcarbom'fhnethvl-lr(4—mornhoIjn—4—~sflphcﬁvh-5-(4—‘aiﬂuoromethv1—

phenow)mdolf:-:—c:arbuxvhc acid ethvl ester -

The sub-title compound was pr apaled n accordance with step (c) E}.amp]a 1 from
2-ethoxycarbonylmethyl- 3-l1yamxy-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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7.5 (c) 1 QDhneth lam no hen 1 -2-ethoxvcarbon
,Imethvl-5 4-trifluoroneth 1-

phenoxY) i ndol e- 3-carboxylic acid ethyl ester The
sub-title conpound was prepared in accordance with

WQ ey (8PS Exanpl e | from PCTIGE2005/00495 1

1- (4-di nmet hyl am nophenyl) - 2- et hoxycar bonyl net hyl - 5- hyd
roxyi ndol e- 3-carbox- ylic acid ethyl ester (144 ny,
0.35 nmol, see step (b) Ex nple 16) and 4-trifluoro-

0 - K ar

(38 euﬁ%gé ppg€¥ pgroc

ifidHl=-2-Eabiooky sdiet h ~1. ] -i4- me thvlanul onhem 1-
3-(4-trifluoro*nethheno>:s!'1- ndnle- carhorvhc acid

(
Theeids Wrép%’@iﬂrmrﬁarﬂwa@ B &5ard8ECy AIEcEsT thfoampia B from

Al /
e e R e O
o#y}:mcﬂcﬂd: Gandioeplydqih etlhj'l ﬁtm@zz)m g al. E-nﬁncﬂ@jeb @yl (brEashile

ter ; nol , see step (c) Exanple
1?1*)5) 131?% eI 68 QéZZ 6”5‘9 "39n‘5 235-237 T. 200 M& ' H NWVR

209 S a 6. SR
R ﬁ?f"%%%d, St EeN s T G D
28M)6.99 (AB-T= 2@ (zn Yz zmy) 7.03-768- E(fu,mli)( m]vzgﬂa)éa (n%-ﬂ-g; {45-
anmpl e rbo
7 iR HIE e His R 2P g or s 1)
-(4- tr|CuoronethyJphennr)nndole- 3 carbo).7ulic acid
15 (a) -;-(4-Pip
Erarmplieri€4- yl phenyl am uo) penl - 2- enedi oi c acid diethyl

ter Th -ti.tl e conpound ared in
Eho s AR A A N A (R £ Y

info RLNELboiyneanl i ne. (b) 2-Ethoa carbonvl meth
-3-hvdrox I-1 4-ni eridin-4-yl phenvl)indole-3- 20

car boxyl ic acid ethyl ester The sub-title conmpound was
' < npl e 1 tom

& Re L pent—2-afedi oi ¢ acid

THH ﬁbmﬂ“ cfb&tp@ﬁnd Qr55 Prel JI LD ac@&@iaﬁéeetpnl( &kp B 3RS Il Fom
Yield 2. 43 (15% 2-

Nt ﬁm«ﬁaéﬁ rlrlﬁnféilﬁsytmm (4 pi neri di n- 44-i 4phen
y1)-5-(4-trifl uororneth yl hen

(b) 1-(4-Dimethylaminopheny])-2-ethoxyearbonylmethyl-5-hydroxvindole-3-

carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (b) Example 1 from
3-(4-dimethylaminophenyl)pent-2-cnedioic acid diethyl ester (30 mmol, see step
(a) Example 16. Yield 1.21 g (9.4%). -

()  1-(4Dimethylaminophenyl)-2-ethoxycarbonylmethyl-5- 4-trifluoromethyl-

phenoxy)indole-3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with-stcp (¢) 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-
niethylphenylboronic acid (100 mg, 0.33 mmol). Yield 70 mg (35%).




oa-Ir)indble_S-carboxyIic acid et hyl ester The
sub-title conmpound was prepared in accordance wth
, t. (a). Exanple | from
wQ zéh'ﬁlg-ﬁ'b%ycar bony| nmet hy| 5- hydr oxy_ | PCT/GE2O0R/004981
- (4-pi peridin-4-yl phenyl)indol e-3 -carboxylic acid
et hyl ester (203 ng, 0.45,mvi, see step (b) Exanple
17) and 4-tri _fluoro- 30 nethyl phenyl boroni c aci d.
a; Yoat gh 160 m91-§ 60 %im- W0 2006 h0AT 3664 PGTLGE20024. 004958
( 101 (%5 2- Cﬁrﬁoryﬁg hvl T nlné |d|ﬁ ’JQ

HEMiJ&ﬁHEHﬁMCiAﬂt i f1 uoonet vl nhenoz -
lol e- 3 rboxylic acid The titl.
The SRR GRS P HIALE HePHosre s B T prasae i

1- {42d1%{h9%ﬁﬁﬁfplﬂeﬂﬂ%ﬁeéﬂm callbcﬁlﬂd_tﬁbﬂﬁef L) ‘{JL&lﬂuoromﬁthylphsn-
-4-yl phenyl') -5-{4-triftluoronethyl phen
Dkybﬂ@o)lfl ndaibexsdiccamd etkyl dser 441 thee® Y Imreslt sfrr: B0 Fyarple27

le 17). Yield 82 569
15)%@‘15 %‘ieéﬁz’%om%/?“ A (eDI\/S)O d(l)e 5: 1mgo(1 7/21 (:Tnp
] 4 | { 3
700@@: 2}%?@&2}3&@5@%} ¢ ﬂgz é@\g@@gn%@g?g ﬂlg{iz) B, H) FMVB6) ; ) 2 2)2

6.987(ad, 77 Eriz§ HallH); 7.018-13. (38 SHw 728)7.26/ (652 ) TACEM 72(4) ;
10 12.3-12.7 (br s, 2H).

(
"H)E&';ﬁ@i gH)léEZ k%?%ﬁv hyl 5 (7
10 chl arocl ui nol i n-4-yl ox~a-1-(4-trifl uoromet hoxxvph
n),l)- indol e-3-carboxylic acid 15 (a)
Exabple 77 Chl or aqunohn- 4- vl 0>y) - 2- et ho3~ carbonylnethvl-l (4

frifluoro e i ndol e- 3- arbox ¢ acid ethyl
CQEQQ gne tE‘ l-ﬂg-amg Eph 4{]%/11311“11\' L (4—11'1 uoromet VJD enm‘v)mdoley

iﬁ_ﬂﬁgﬂ@g&ﬁcarbonylnethyl 5- hydroxy-I-(4-trifl uoronet hoxy

L

enyl’)- indol e-3-carboxylic and ethyl ester (100 ng,
O 22 mmol ; see step (b) Exanple 9), 20
03

- - di.c. . 0. K2C03 (60
15 (o) 3qgrhingridin-teriplienvig oD eniloi; Sk 100-110 C
Th sfu@rt t1§ 51 &&ql @529 a!réﬂt ﬁ%wmﬂmtﬂs% )E
eextiagﬁgd wth I 0 (30 nmL). The ext%gg% dggﬁ&%éfggﬂ

4-pippilidippani®g. drled (Na2S04, concentrated and purified
by chromat ography to give the title conpound. Yiel d48

nmy (36%) .

{b) 2-Ethoxycarbonvlmethyl-5-hvdroxy-1-(4-piperidin-4-viphepvlindole-3-

70  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 diethy! ester (28.4 mmol,
see step (a) Example 17). Yield 2.43 g (15%).

25  (c) 2-Ethoxyearbonvlmethy]-1-(4-piperidin-4-viphenyl)-5-(4-trifluoromethylphen-
oxx)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-piperidin-4-ylphenyl)indole-3 —cérboxylic
acid ethyl ester (203 mg, 0.45 mmoi, sec siep (b) Example 17) and 4-triflnoro-

30 methylphenylboronie acid. Yield 160 mg (60%).
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25 (b)
2- Carboxymsthyl 5-(7-chl oroqui nolin-4-yloay)-1-(4-trif

Iuoronethoxypphenyl) i ndol e- 3-carboxylic acid A
e of

tur
WOSZ-O?(’}‘O- E#ior oqui nol i n- 4-yl ory) - 2- et hoxycar bony?GTHeBIyiwaHss:

-(4-tri- fluoronmethoxyphenyl)indo | e-3-carboxylic acid
ethyl ester (40 ng, 0.065 ppol, 30 see step (a)
above), NaOH (50 np), vvater (I m) and EtOH (1 rnL)
(Was DeabesathFeRAXnihin b NnnehRg. FuGk: ﬂtl%%ﬁ[@r%\éﬁ&\f)—

vacua and the mxture was acidifiée

Mﬁﬂ@mnu@gsl 10' W|th HC] (al - 1 16 to pH 4.
B d_of t the t, d

T s R S eh s Ss Py e TR 00 (O BRRRR - o

Zg?f)éky@gbc(sugh%ﬂ;%rl( ?n ﬁlﬁ&zﬁ&in—ﬂylﬁhﬁ'i? ﬁ—*@—tfﬂmroﬂeﬂ%}pﬂcﬁ_

oxpindgle3-qarbopydig gaid c_ﬂp})l egger2 fl 6@de 0’5’ :Ejrmal7 sieﬁ stql:HX[;)
111)

J= 5.8 Hz,
E}la%éﬂ‘lgﬂo %ugv%%#)%%%%?%ﬁg 1 (4- Tsonr onax| e’ 11 5
200 WEE | obNoet IISo=44),dEn-1250/1 0% ~(oh, Nelg); €328-3188 (m, 4
di carhaxvlic acid (aj 5-Hydrox i 114-isnpropo>a then |
overlapieh evigh BMRQ@E ¥« tsd2d): a6 (ddh det RYland &5t &z, THE 7.03-

-t idd d . d fr0
R B Pelh BE O e, 4201 Coft PRI @ Jagild B 1HD;
12di-meyhyl s egyer (1.57 g, 5.40 nmol), p- benzoqui none
(0.60 g, 5.6 mol) and BP; etherate (0.83 nL, 5.8

mm ), see procediue in GDP No-61800 (1967). Yield

(71% . (b) 117(4-1sopronoxvnh
= 19; 45-trifluoronethvl p3ridin-2-ylo -Y)indol e-2. 3-

2-Q@rbat ety Gvdlilerogeindlighrmd: vy -[@stidiiord heths s Heh {12
: duorrpound was prepared in accordance with step (a
mng 1C m

5- hydr oxyi ndol e-1-(4-isopropo), phenyl)-2,' D-di car boxyl
ic acid d| nct hy ester (104 ng, 0.27 rmDI see (a)
2 :l B h I )

‘; G ) !
Dhenfl )1_1-1c:1rrﬂr31~)’L carbo;g ic aCICp etbrﬁ%stho%

A mixture of 2-ethoxycarbonylmethyl-5-hydroxy-1-(4-triftucromethoxyphenyl)-
indele-3-carboxyhic acid ethyl ester (100 mg, 0.22 mmol; see step (b) Example 9),
4,7-dichloroquinoline (66 mg, 0.33 mmo]), K.CO; (60 mg, 0.43 mmol) aﬁd DMF
{2 mL) was stirred at 100-110 °C for 3 h, cooled, diluted with HaO (20 mL) and
extracted with EtzO (30 mL). The extract was washed with H;0, dried (NaySO.,
concenﬁ‘ated_ and purified by chromatography to give the title compound. Yield4$§

mg (36%).

(b) 2-Catboxymethyl-5-( 7—chloroquinolin—4wvloxv‘)-1-f4-triﬂuommethoxwheml‘)—

_indole-3-carboxylic acid _
A rmpture  of 5—(7—¢hlor0quholin#—yloxy)-z-ethoxycarbony]jne:thyL1—(4—t11:--

flnoromethoxyphenyl)indole-3-carboxylic acid ethyl ester (40 mg, 0.065 mmo),
see step (a) above), NaOH (50 mg), water (1 mL) and EtQH (1 mL) was heated at

reflux for 1 h. The EtOH was removed in vacuo apd the midture was acidified
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30

25 (c) 1-(4-1sonronoxy
hh-nyl | -5-(5-trifluoronethyl nvridin-2-vloa)indol e-2. 3-
di cat boxdi ¢ acid The sub-title conmpound was prepared
w0 wmnaceor dance with step (b) Exanple 18 fr 8Ff/GB2005/0044981
1- (4-isopropo), phenyl)-5-(5-trifluorol pethyl p3,ridin-2
-yaory)indol e-2,3-di- 30 carboxylic acid dunethyl
ester (90 tog, 0.17 rnnol¥, see step (a) Exanple 19).
Yield 50 ng (59@6 WO 2006LO77366 PCT/ 20u§ oua981 |,
with G126 N 1 REB ANT b ROV lerggd OT6 10 41v35h T gile oTpEing-
0. 3.0-5.0 (br s. 211); 4.70 (heptet, .1 =
“%dérlizr%%’fi 7-02-7-17 (m 4H); 7,24 (d, J = 8.8 Hz.
vod 1ka ‘?1 ﬁ&fp @1\4@0(&@ SZH)GE (¢- :92) 6§7 (filf :1)3 3 BIZZPH( dVoIJL IS =
8 Hz, 10); és ng Jg
ﬂnrvo:%w:ohmﬂﬁ) .83 @de’aT &r}%mﬂ’rﬁ‘\/ﬁ%dﬂhn 3? 1)93

= Jz'iﬁlzo@ﬁ@hﬁﬂg%g@% VYRR o2 b sox\“ﬁ?-ig 514.0 oar 5,

agfi methyl ester The sub-title conpound was prepared in
accordance with step (a) Exanple 18 from
5- hydr oxy-1 - (4-isopropox) phenyl) -i ndol e- 2, 3- di car boay!
ic.acid dincthyl ester (100 ng, 026 nmM, see (a)
Eiﬁﬁﬁﬁi$e 19) and 2-chl or o- 3- carbartoylpyrldlne (100
1-[41?908%89%@;%1))3 _(Nireflch rfQetiBlp (AP vIdHr)indole-2.3-
aanoyi pyti.dn 2 vlox~l 1 (4-isoprono

dicarpivetiglztidndol e- 3- 3-di earbox (b) ylic acid The title
conmpound was prepared in accordance with step (b)

Exanpl e 18 from . . ' _
(a) 5*?(??\@%%@@{'10%1%15@}&113[1 24} infl @ik )3 diefrdoxlgo prop o xiphtny |
Yindole-2,3 -dicarbotylic 20 acid dinethyl ester (70

esteng, 0. 14 nnDI see step (a) above). Yield 49 ng (74%,
The%b—%ﬁl%_bg%gou;ﬂ was prepared from N-(4-isopropoxyphenyl)aminofumaric

acid dimethyl ester (1.37 g, 5.40 mmol), p-benzoquinone (0.60 g, 5.6 mmol) and

RF; etherate (0.83 mL, 3.8 mmol), see procedire in GDR No.61800 (1967). Yield
1.40 g (71%).

(b) 1 -(4-Isopropoxyphenyl)-3-(5-trifluoromethylpyridin-2-vioxy)indole-2.5-

dicarboxvlic acid dimethyl ester

The sub-title compound was prepared in accordance with step (a) Example 18
from S-hydmxyindolg—l—(4—isopropoxyphenyl)—E,B-dicarboxylic acid dimethyl
ester (104 mg, 0.27 mmol, see (a) above) and 2-chloro-5-trifluoromethylpyridine

(74 mg, 0.41 mmol). Yield 100 mg (70%).

©) 1-(4-Isopropoxvphenvl)-5-{5-triflnoromethylpyridin-2-vloxy)indole-2.3-
dicarboxylic acid ' '

The sub-title compound was prepared in accordance with step (b), E,Lamplc 18
from 1—(4—130pr0p0}:ypheny1)-::v(5—tnﬂunrome.thylpj'ndm—.i—ymX}’)mdole—i,::-dl-
carboxylic acid dimethyl ester (90 mg, 0.17 mmol), see step (2) Example 19).

Yield 50 mg (3%%).
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200 MHz ' H- NWR (DVBG--d6), 8: 1.32 (d, J= 6.0 Hz, 614);
3-0-4.5 (br s, 21-1); 4.71 (in, 111); 7.05-7.15 (ta,

4H); 7.19 (dd, J = 7.2, 5.1 Hz, 111); 7.32-7.44 (tl4

2H); 7.78. (d, 1H); 7.89 (br s, 2H); 8.11-8-14 (i,

WORM0TE646 (dd J= 5.2, 1.8 Hz, 25 1H). V/0 PCT/GB205A04

20(161(177366 PCTI Gm2(1(15/00491 104 Exanole 21
Ca: 00%' net hvl ->-(i-chlorgme.[b ;idu to%'1-1-(4
trifluoronuthoxvv-_  nhen %) ndol e- -carboxylic aci d

(ﬁ@% @ﬂgﬁﬁ%%ﬁ%ﬁg&}oﬁyﬁ a‘]%t%l (i{dltsri Bo)ro rs 2H);

4. rf@m%vnherm Hﬂdpm 730”0"&;[’0973 ¥H1y; &7 zeiciads etmd{zest@r? 30-
7 26 [ieY 'lﬁ)cﬂﬁ" émnﬁ?&r)o&é#k@ﬂ P 2-f.ci-hEz( B3 kg4 (9.12Dammol )

and 18-crown-6 (5 np) vvere added to a m xture of ?

et boxycar bonyl net hyl -
B -1-(4- tr|fIuoronaethoxyphenyl)|ndole 3- car boxyl

951

|c aC|d ethyl ester (90 ny, .10 O 2 nnnof see step (b)
glegga-dagarhopmlic

0 R0 hEmd)- DI carbamay pyri
ackPT 48 It at 70 C, cooled, diluted with Et OAc,

|tered through Cehte'. concentrated and purified by

chronatography Yield 60 ng (521% . b)

nxvnet hy] - 5- 5- ch or.o hvl nvr i in-
(ﬂ)l (u&ﬁ@ﬁ@%@ﬂé&a@ﬁ& qagh-

; 5] NaOH (17 , 0.43 mol) in water (5
oxif g”%m%%w‘s%g}%dd d t(() 5- ?g chl or o- ) (
Thretubytt lpy@ingion s -wesopydar@t @t bonoydeard et | sfmi 1:9] Eﬁ&l‘[(lﬂe tIg

o SRV Ew o sy e e R v adtd] fte]

estel @lob il @. ’mﬁmoﬂ_ Ree {EP Xhehtly e"l@?aﬂ Mcﬁl@fb ﬂt‘aﬂu‘émfo?fﬁ(‘g@m@

neutrali zed addition of 20" 1-1d (a q), concentrated

2-v] ox~I
L

(1@(hoig.gud3 :fnmd:l) b’yelyiﬁ@w(aﬁ%\)e TLC. Yield 35 ng (74%, np

168-170 C. 'H NMLZ spectrum (200 Adz, CDC13), 6: 1.4
(t, J - 7.1 Hz, 314); 3.96 (s, 2I1);

(b%%%alsinﬁmz—n?dﬂ 2585681215 8r860:FpRA v A3 2 3-dicarbox-
736(d1 3Hz, 1H); 7.37-7.52 (m 5I1); 7.65“‘(‘6

_cm);??g(dd J= 8.3 Hz, 1H); 850(s 1H)

- g o m m m m

5-(3-carbamoylpyndin-2-via xy)— 1 ﬂ(4—150pI0p0xyphenyl)mdole—i NG -dlc:arboxyhc
acid dimethyl! ester (70 mg, 0.14 mmol, see step (2) above). Yield 42 mg (74%),
mp 236-238 °C.

6

200 MHz "H-NMR (DMSO-dg), 5:_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 = 5.2, 1.8 Hz,
1H). '




WO 2006/ 077366 PC17(; 82005/ 004981 105 Exanple 22

3Car bcxvnet hvl S- 5-cbl or onet hyl ni 7i di n- 2-yl o~n)

| - (a-isopronoxvchenvl indole-3-carboxylic acid ethvl
wo ro@gt’ese5 a) 5 Gilornnethyl pvridin 2-~I oxv) PRTEBAONS/0044981

car hOnyl nethy] -1 (4-isonrnroo -
phenl yl | i ndol e- 3- carboxyllc acid ethyl ester The
sub-ttl e compound was pﬂ%pared in accordance with step

3 ﬁl .Exanple 21  from
Bxamolsehoxycar bonyl met hyl - 5- hydr oxy- | - (4- i sopr opoxvpheny!

2 icR9-81B1 e AL RRX s m¥th 4,@@@]@ e byl | -estrETuotd@6ihagy- 0. 25
rmol, see step (b) Exanple 12) and 2-chloro- 10

DhaﬂEl—)ﬂlﬁhh{EMM@ﬂﬂéﬂm my, 0.25 nmol)- Yield 90 ny
(66% . b) 2-Carboxynet hyl 5-(5 cbdoronethvlnvridin-3

} Inxv) 1- 4-isonropo~hecrvl]l i ndol e- 3-car boxylic

s o G4 ERher e hilo aamonn UBs Ry 9Dl e bh
mezhém&@amlgﬁmttm}wnhﬂmd E'Ehxl @_@) 2-etho~.ycarbony] meth
- (4-1sopropOxy- phenyl )i zndol e- 3- carboxyllc aC|d
IvC(ét(HyE r@estl&mw@) bl o-pectlergmethy §uTidig 3¢ 432 abaveyl)
10\@%3@?%@ @ fd%ﬂ% % %@%uﬁ% D%H"%%Eﬁgw&@ﬂéﬁg@

hydrooy-1£ (@nﬂ]orﬁhﬂ‘ﬂ){ox}fﬁh&ﬁ'bﬁjﬁoleZB'l)carbénylﬁ aci ethyl esterQSBlang,
? beptet, J = Hz, 1H); 20 5.14 (s

); 4.62
10 02 r@ml 568589 ( puﬁmmplﬁ O and D;M’%m mly FTI)C METYE Was stirred for

e e S

cmdenﬁéﬂ ﬁé}d@hroﬂmﬂm%h%’icﬁb%)mg?3'8'@) (dd, J= 8.1, 1.9 Hz,
8-11.4 (br s, 1H - Examle 23 25

2 Carboy t, ngthyl 5- (5 chloroncthvl idin-2- rlo -1-
-1S0 ro P )
[5)] /e 9.

13 -Dhcn\@m?cﬁanélg)éﬁﬂﬁﬁiwklwgméﬂﬁﬂ cghtt or onet hyl pyri di n- 2-yl oxy) - |
- (4-1sopropoxyph(- nyl)lndolc 3-car boxyl i acid ethyl .
NaORe§t emg man@mo@ 7GR hdIML)seas slowhy e@ﬂmﬁpﬂﬂe@@fp in

e Sl S 0, 58 B g

indo dilégéarfbb@dlc wldcam@mtmg(raphg -0. W@M@l&ﬂ&@t@ﬁ@% abaviep in
LtOH (15 -mL) The mixture was stirred at 1t for 48 h, neutralized by addition of

20  HCl(aq), coneantrated and purified by preparative TLC. Yield 35 mg (74%), mp
168-170 °C.

'H NMR spectrum; (200 MHz, CDCL), &: 1.46 (t, /= 7.1 Hz, 3H); 3.96 (s, 2H);
4.48 (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 (4, 1H); 7.79 (dd, ./ = 8.3 Hz, 11—1) 8.50 (s, 1H).
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--- ... wn 2006/0 366 PCT(G32005/004981
loc 20(i hti-lz 1H NA41l: spectrum (DVSO-der), o: 1.33
(d. J =6.0 Hz, 61,): 3.82 (s. 21-1); 4.71 (neptct. J

= 6.0 Ha 11-1); 5.19 (s; 31-1): 6-85 (d. 2H):

WG 266077347 (1n. 2F 1; 23 7.34 (m 2H): 7.55 (BordemoSudos

Hz, 1H); 7.70 (s, IH); 7.95 (dd. J = 5-3, 2.3 Hz,
111); 5.55 (d, J = 1.9 Ft,lajﬁ; 12-2-13.8 (br s; 2Fl)
Exanpl e 24 2- Car boxvrnet hvi="1 4-ui fl uoranet ho" hen 11
Exaggdid baor nmet hvl - _ n~zidin yln> | u~dol e- 3-carbm-
Tie acrd 10 (a) _
2Crtbhyinethy b ehiotdmdth vip - Ciyfichtrp] 9%dohaMosvohenyl -
h r]\'ﬂl 5§ -trifluorometbvl 3 pvridinvliox~ 1ndole _
Fetr ot edGE CHIVesFI| ester The sub-title compound
was prepared in accordance with step (a) Exanple 21
from1 (4-triflunromethoayphen} 1j
-8 glat-Bryloby B ehotty @ty n@Riidfion V- (4Cis@ s h §hry-
rllq . ester 149‘”?".:[0'31 nmol , see step (b) Exanple
= < 1y ar onet hpl ) pyzi di ne (112
T8, sub-the olnd ¥l 1feBife 9l : Sgeth
1 (4-tri fﬁ% ol nﬁ’aﬁoIﬂl vlgdzhdg%]v'lglé??“?% tg’%tP }Eﬁﬁ%%ﬁlﬁ%?

fiomy2-sthoprysanbiatvEnghylatbydroty- & (ddiogroporipkinst Bndifle-3-carbox-
hnet hyl - 5-

v béfa el e TR A AR Jed 585 U BAESHR T Bg 5 Mover

Sdhloosaemy bytidide pY1 g ¥4 ehey) Vel @3 easpoxyl i c acid
et hyl estlgr ](85Mrrg, g'0. 13 nrnol, see %&gp{g(a) above),
NaOH (aq, 1 M 1.1 nL), EtOH (0.5 nL) and THE (0-5

bﬂ%cmg xg[@étg*@g%g%%%%%ﬁnq!ﬁﬁgﬁ—g %'}gl}_rlgc o i i—f %‘,é‘i- -odgl'ql(pug té" ypfe ﬁﬁ‘"@t —_h

indtie-pcabopilit atid ciaseged | ect ed, washed wi th HBO and
Et 20 to give the title conmpound, 30 ru 429 , 203
The %ﬁg‘f E@T@gw Wi Rﬂ%@ré%étﬁ%mﬂpm@ d@pg(bé Ex@?ﬁsmnzﬁsﬁom
5 rorBet89nddid 2 ~2 H); =.9,2 H, | H;
3E4brogefitphidid 2 Mogdetndnfrboldmety T U figFonglop)

27.73 (M 4H)

phedd)indole-32catboxtitic anitl 8thy] kgter I(#) ;me3-®05 8xra8), (8 L. (MO

wh LIPS TUSER095/,004081 107 Bxampl e”25

'H NMR spectrum: (200 MHz, CDCly), &: 1.40 (d, J = 6.0 Hz, 6H); 1.45 (t, J =
7.0 Hz, 5H); 3.96 (s, 2H); 446 (q, J = 7.0 Hz, 2H); 4.62 (heptet, J = 6.0 Hy, 130);
5.14 (s, 2HD); 6.88 (dd, J = 8.9, 2.3Hz, 1H); 6.96 (d, J = 8.9 Hz, 1H); 6.92-7.07 (m,
2H); 7.20~7.30 (m, 2H, overlapped with CHCL); 7.36 (d, / = 8.1 Fiz, 1H): 7.65 (d,
J =19 Hz, 1H); 7.80 (dd, J= 8.1, 1.9 Hz, 1H); 8.50 (s, 1H); 9.8-11.4 (br s, 1E]).

Example 25 _

E;Qarboxjrmethvl-ﬂ-( 5 —c}ﬂéxromcthvlnwidm-}‘:,r]oxv}— 1-(4-1s0pronoxyphenyl)-
indole-3-carboxylic acid

NaOH (400 mg, 10 mmol) in E0 (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 BtOH (16 mt.).
The mixture was stirred for 48 h at 50 °C, neutralized with HC (aq), concentrated

and purified by chromatography. Yield 26 mg (69%), mp167-169 ° C.
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2- Car hoxynet hyl -

_(4-isonropoxyphernrl|-5-(5-trifluoroncthyv]- 2 nvridinv

I n xrl- indole-3-carboxylic acid ethyl este & .
W 20(MA|F336®1: 0o- - whenvl | - CT/GB |U"\/U[ld 981

- et hoxvcar bonvl methv_i _5 (5_trifl uoronet hvl

pl.idinyl oxy)iadol e-3-¢ rbox7 lic acid ethyl ester The -

sub-title compound was prepared i n accordance MAth

(a) JF>anp ) Hz, 6H); 3.82
“0[hﬁ‘%-hiﬁﬂ%éﬁv%?ﬁhé%VPfrg]e?hoxyéafﬁon}tInet%yi é hydro
SH); HyJ,Ingﬂ,gJJg‘[e 3-caf l@o,x-mylg o aciH) et dtyld, esher. 0627507 ”H)) 59

d” 2-chl of o- 5- trlfluororreth I%
7.73 (71610 g H107.88 (hat 1) Hyi 1y 728bisng 809§ idfﬁ( bX tarbo

yl.-1- 4- 155 rifluorometh 1-2-

Hz, Hﬁh\glf’i%){v) nz_gzl éﬁé’ C’a‘rltg % a id eh-1L ester A ntll
tune of
1- (4-i sopropoxyphenyl) - 2- 6t hoaycar bonyl met byl - 5- (5-tri
Exarhpiei@donet h- 15 y1-2- pyr|d|n3rI02 y)|ndole 3- carboxyllc
acid eth eSLer [gzq d(ta)

2.0 thv

, eg QB 5@ gbmfor 2.5 h, cooled, diluted mnth H2O
XIOX\%HO . m G Wi th Et OAc and aC|d|f|edto pH 5 with

C|tr|c aC|d (aq 1 M and extracted with Et OAc The
Qr

: T cidhdtl ectrum CDClS 6 1.40
ﬂ\ gu@@f@ ca:?anQ\*\MEE J’(Mi:"stﬂg_ L u ( ) 3 2
The élﬁh Tlﬂé-i)ﬁomfbu% wag, PT§PE0d7 m apgprdappg Wi @13( Hé apple 71

]:1'0]117 ]5g4 tfﬁb;gr%h@ﬁf}% ey —-—%&5%&%?31&16%@'17_ -Bedr F;ﬂma?oﬁé)jr
carbcﬁgﬁ@r#faxéﬁ}ﬂ%ﬁy |('1-h(3 (st I05DIPABPAX see ste.p (b) ]:}Lamplc, 9) apd

5-(5-ttifluoromethyl 2- pyr vl N
2. chlbrtdemﬂBarantMQp}'ﬁl@ﬂ%l@l& i 8- e 3c Ggﬁd%‘mﬁg )
prepared by heating 2- carboxynethyl-l- (4-1 sopropoxy-

pbenyl)-5-(5-trifluoronethyl-2-pyridinyl oxy)indol e-3-c

(b) RCRBhEHACE dr giffiptopestenpha@ 34D tmiporomptvhbgaiiridsee
'step (b) Exanple 25) NaCH (ag. 2 M 0.6 r~L) and
invioEy\@ido! "Cfor 7 h. Yield 124 ng (929,

A lg&gg ? 1 trgﬂg %&ho}%% ?ﬂ%ﬂi&%@rf@bﬁ%ﬂﬁd 5-(Satri-
ﬂuor&ﬁﬂeﬂﬁ%ﬁﬁ 3¢1Huﬂ'1&39mﬂﬁla—“lbﬁrboﬂfh©Zac(lci; eﬂzmsc)staﬂ{&[[bmy 0.83

L 22 Pl 20081 9 308 PETAGERR 125304

mmog 8ed step (2) above),
ml,) was stirred at 100 °C for 9 h, cooled, diuted with H;0 and acidified to pH 5

with citric acid (ag, 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 Mz "H-NMR spectrum (DMSO-ds), &: 3.81 (s, 2H); 6.95-7.11 (m, 2H); 7.22
' (dJ=9.2 Hz, TH), 7.56-7.73 (n, 4H); 7.82 (4, J = 2.1 Hz, 1H); 8.21 (dd, 7 = 2.1

Hz apd 8.7 Hz; 1H); 8.50-8.58 (m, LFD).
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S.9 11z: 1H); 729-7.40 (nL 211); '.79 (s, I'H; 8:20
(dd, J = C. 8 Hz and .0 Hz; 1H): 5.53 (s, 1H): 12.50
(s, 2hl). Exanple 27 5 2-Ethoxvcarbon yhnet hyl -
L4-iso ronoxhenyl)-~-5-trifluorol nethyl-2p a} idin-

WOI286/07 @6l e- 3-carbon ¢ lic acid A m ture of pcyc;mgwmmggl
|

2- carbox ymet hyl -1 - (4-i sopropoxyphen-yl)-5-(5-trifl uor
onet h),l-2- pyridinyl oxy)indol e-3-carbol x?ylic acid
(85 ny, o 16 mvl, see Exarfpie 26), EtOH (0.8 ail)

%g—ﬁlll_ﬂge(l Min Et(]—| 0.1 nmL) was heated at reflux for
= concentrated, diluted with water, neutralized
W C A hdNeriEEN | 88 35b o @Bk ONL T @ﬁﬁ-ﬁﬂoro}ﬁ,ﬁm] EL RS in TS
orgam c Iayer was vvashed W th brinel” dried (NaZS04),
ESRENERS T: tiesieed by chronat ography to gi ve
the t|tIe corrpound Yi eId 45 nlg (52%, np 202 'C 200

%I;Iz ;_E%I R sgectf_ju PVBO- do onr ]1? (t, 7.1 )

;!dlda-le]'—éaTb&,}éﬁhr‘%Em,at 16%31( bept et J 6 1 I_|Z
6.94-7.12 (m - (m 211): 7.88 (dd,

gﬁ? ;sxga-igtlmpow@ waslmmpazﬂ-bm @c@ﬁamc@ dyith, ep (2) deﬂmlﬁ 21
%@1 -@-ér?pg&ﬁ%?’#}l@%l) tﬁggs{cmogp }iy r%yévr,@}n ole-3 -carbox—
y]&oaﬁ:ﬂ] rmxylnaﬁi}Vf'J:O RE#0| (5B ek oandl D ehidfd-sLglimkoishfy
w@wd&%@gb@;ﬁ%wlhﬁlclségﬂ@@ﬁfe met hyl - 22- pwi di nyl o

X),lI-1-(4-isonrop- oxy henyl)indol e-3-carboxylic
acid etl yl ester 25 The sub-title conpound was

(py ep:ar:a:bommammdaﬁmardmmmt;gms((a)mf@mméﬁyﬁ M%&ﬁm
bonyl met h I- 5- hydr oay-1 - (4-1 sopr opoxypheny
Legletd ethyl ester (250 ng, 0.59

rret h'ﬁfﬁj[?gé(??%? Ntri }23”%%)325&%3% %%b@h%:}rlg _?'.(D'ﬁlg}l%fo?g'@'
w&sﬁﬁflmﬁﬁndma&@ﬂ"/o@?]}@ﬁﬁd R GsR2 005/ 994095 mAB9 sec

SUPSATITO B oo p L |-AGRE 0 B G2 L whbred &t S
f@ethy ![ £, diluted with H,0 (4 mL), washed with EtQAc and acidifisd to
pH 5 with citric acid (aq, 1 M) and extracted with EtOAc. The organic layer was
washed with brine, dned (Na,504), concentrated and purified by chromatography.
Yield 144 mg (58%).

200 MHz 'H-NMR spectrum (CDCl), §: 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).

Example 26
2-Carboxymethyl-1-(4~isopropoxyphenyl)-5-(5-trifluoromethyl-2-nyridinyloxy)-
indole-3-carboxylic acid

The title compound was prepared by heating 2-carboxymeﬂlyl-1-(4—isopmpoxy—
phenyl)-5-(5-triflioromethyl-2-pyridinvloxy)indole-3-carboxylic acid cthyl ester
(140 mg, 0.26 mmol, see step (b) Example 25), NaQOH (aq. 2 M, 0.6 mL) and
EtOH (1 mL) at 90°C for 7 I Yield 124 mg (92%), mp 202 °C.

200 MHz "H-NMR spectrum (DMSQ-dy), 8: 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, S =
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2- Et hoxycar bonyhnet hyl - 3- (3- cvano- 6- et hyl - 2- pyri di n-y

| oxy)-]-(4-sopropoxy- phenyl)-indol e-3-carboxylic acid

ethyl ester (275 ng, 0.51 not, sec step (a) 5 above),
WO 2006/(NFMACH (aq, 1 M 1.52 nmL) and Et OH (3 niB<maB2MGes+ed:

at 50C for 1 h. The title conpound was isol ated as

descri bed before. Yiel dJ 03 ng (77%, np 179C 200

M 3z 1H-NT1VIRspectrum DI\/ISOdG) S 1.31 (t, J =17.2

c Fl-) 10 y [ & 1 H.
A b e,
1. TﬂgloHﬁ]@ﬁblzs S1H) ; 904 (d, 2H), 7. 750 (m 3H):
730-7-40 (rn, SH): 7.82 (t, 1H): 8.27 (d. J= 7-8 Hz,
1H); 12-2-13-2 (br s, 1K Exanpi e 2 9
Carboxvngt hyl - 5-(3- car boxy- 6- nctt hvl - 2- pyri di nvl - oxy)
El“]i]—(;l i sorooxv- 15 1)henyl )i ndol e- 3- car boxylic acid

2 Etﬁ@vcarbnmrhncthvl 1-(4-isopropoxyphenvl)- “MMP&
2- Et hoxycar bonvl net hyl -1 - (4-i sopr opoxyphenyl ) - 5- ( 3- met

xk‘_«fhhmmﬁuzbﬁbgﬂll_hﬁlc_dﬂet hy] 2-pyridi nyI oxvi ndol ews- ~ar bol

C et h . -0
R e R e R ey S

pﬁlcflﬁﬁﬂﬂqf)mdole -3-carboyylic acid (85 mg. 0. 16 mmol see Emmple 20),
2-‘et hoxycar bon Irreth | - 5- hydr.oxy- 4 I SO %a ) r phen

Etolyﬂcgsuunid@méﬂa’:l Hel-4anlo) ‘éffish;wﬂ Wt &¢ 1@2 Wﬁk
| aloocl| 7

C"HCFHTF%TC?? HIK %) E{{%mdsﬁ%]ﬁqm ¢ aci d S%Aaﬁldr&gg%%ra

with ( E@Ad'fg?hco &Sammayar, w;as eihen- &ith16ring, dﬂm)emmﬂo), )
and DMF (2 ni The reaction mi xture was heate,i;i ?% 90C
conctrrates) agd audtioh P SO mEToAEP e VD L W FPoutel HIBH° ny

,6p) 2-Carboxvnethyl 5
mg ( %j)cgjl‘pézéxvefi | net hyl - 2-pyridi nyl -oxy)-1-(4-isSo ronoxv-
200 e HINIRAGESnEn COMID-k) C5: aci T(tThe 1.1 Hee3BRNpHuaH Jwas
prepared in accordance with Exanple 3 from 2-ethox
6.1 H3p6H): 4.07 (5, 2H); 4.11 (q. J = 7.1 Hz, 2H); 4.62 (heptet, J = 6.1 Hz, 15);

0% gﬂ?? Xﬁﬂ?ww JJ U%W%Dal %ﬁﬁg ?%g}ﬁf )a’lo}écar ;]Iq?)?yg%rg

(@, ]etverz,elsH)egaﬁﬁ@mg 0.10 rum)l see step (a) Exanpl e
29) Yield 20 ng (40%, np 179C. WD ' 006/ 077366

.PCC Or! (I (h/ 004981 110 200 ML-J.z 114- Nivff

Ex sgﬂeﬁrum(Dl\/BOd&, o: 1-33 (d; ./ 5.9 Hz, 6i1l); 3.36

9_Carbosvmethyl-5-( 3 -cvano-6-methvl-2-pyridinyvloxy) ] -(4-isopropoxyphenyl)-

indole-3-carboxylic acid ethyl gster

{a) 2-Ethoxvearbonylmethyl-5-{3-cvano-6-methyl-2-pyridinyloxy)-1-(4-1sonrop-

oxyphenyl)indole-3-carhoxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (a) Example 24

from Z-Ethomrcarbonylmcthjrl-5-h)rdroxy-l-(-‘-l--isopropomphenyl) indole-3-carbox-
" ylic acid ethyl ester (250 mg, 0.59 mmol, sce (b) Example 12) and 2-chloro-6-

methy]nicotinonjhﬂe (135 me, 0.88 momol). Yield 280 mg (86%).
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314): 3.5? (s; 314): 4.73 (heptet, | =5,9 Hz.. 1H).
6 90 (dd, J =8-9. _.] Hz. 114); 6.97 (d-. J = 8.9
114); 7-04 (d, J=77 Hz, 1H); 7.10-7.19 (m
= 2.0 Hz

V. 7.30-7.39 (m 21j): 7.71 (d, J
Wogﬁafé"z )= 7.7 Hz, 1H), 12.3-13.5 (br s, 3f$5”‘3“"w°’““4931

Exanpl e 30 5-(3 Amocar bonvl - 6-net hyl 3-~yridin

yl oxy)-2-carbo_ nmetlrvl-| -{#-isoprou- o

phenyl | i ndol e-3-carboy lic acid The title conpound was
(tp I epal-Earbbvraat or déneenwt fethtlep p{dr)in-oanpl @ 424 pfo-eH-

M@%@wﬁ%@ﬁﬂéh&}ﬂ%@aﬁ—% met hyl - 2- pyri di nyl ox), )I ]
2 Fe AR AR BNC T clan (ARNEL 2 pRRRGIILS A BoBb Ry

pl’Naﬂﬁl—Lﬁduic-:a:ai\Hog@th an?(l.)?thﬂrﬂtcﬁt(m %toﬂll ?I?;Og)[h e:.crrjttg:t V(fgg
0500 AL trom et B BRER B BL ol ¢

h 11% tﬁ?de éo'équ%ﬁ_AQd k»éé& Hoi&téﬂé%sll\!f\é&%ﬂ @,@fa%é(f 312-16 glzlgg%g gmf }5”1@,

1?21:@) 473(heptet :5911/ 1 H; 6.95 (s. 2H);

200 WSt iy ﬁ’e‘-"‘zﬁ)(bﬁs%ﬁ']ﬁ b B AR 2 e o -
6. %}%aeg%ﬁz }P%E?}ip %*915 % 4%1)';% 10](&1) 7230H}.'_:-X.ﬁ'f§phela%ﬂﬂptat, J=

6.0 izy HHEA04 (B; PE; (0T, u@)(mrﬁ{)oﬁ\'mﬂl’{eflﬁldm PY)ritied & HY); 8.27
car I ¢_aci oxvcar bonyl net hyl - 1- (4-iso
dy Ugrgé(#@n&ﬁ):gb(% ‘r(bﬂs%or net ho>v-yphen- 25 oxv

i ndol e-3-carboy *1lic acid ethyl ester The sub-title
conmpound was prepared in accordance with step (c)

M& 1 from 2-etho aycarbbnyl net hyI 5- hydr oay-
( _acid

nhéﬁ.)nxameﬂébawomlwg;ﬁ n( tho ypheny| bor on| C aC| d (154
, 0.75 mmol)- Yield 156 rng (53%. 30 WO

2006/ 077366 PCT/ C82005/ 004981 !il (b)
3- Carpp. [
(a)s_( B

medoild-pyridinvlexyv)indole-3-carboxylic acid ethy! ester

The sub-title compound was prepared in accordance with. step (a) Example 24

- from 2-ethoxycarbonylmethyl-3-hydroxy-1-(4-1s0propoxyphenyl)-indole-3-

carboxylic acid ethyl ester (250 mg, 0.55 mmol, see (b) Example 12), K2C0s (244
mg, 1.77 mmol), 2-chloro-6-methylnicotimic acid methyl ester (163 mg, 0.88
mmol), 18-crown-6 (16 mg, 0.06 mmol) and DMF (2 mL). The reaction mixtire
was heated at 90°C for 4 d and worked-up as described before. Yield 80 mg (32

%).

(b)y 2- Carboxymeihyl- 5-(3-carboxy-6-methyl- 2-pﬂ1dm}[1-og1-l (4-isoproposry-

phenyl)indole-3- carboxylic acid

The iitle compound was prepared in accordance with Example 3 from 2-ethoxy-
carbonylmethyl-1-(4-isopropoxyphenyl)-5-(3-methoxycarbonyl-6-metlyl-2-
pyridinyloxy)indole-3-carboxylic acid ethy! ester (60 mg, 0.10 mmol, see step (a)

-Example 29) Yield 20 mg (40%), mp 179°C.
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A m xture of
2- et hoxycar bonyl net hyl -i - (4-i sopropoxypbenyl)-5-(4-tri
fl uoro- nethox), phenoiy)indol e-3-carboxylic acid ethyl

wo restessc (150 ng, 026 -mmol, see 5 step (a) abovekriodNa@s
(ag, 2 M 1.0 nL) and diox ane (0.5 nL) was heated at
reflux for 6 E The title conpound was isolated in
accordance with step (d)!V Exanple 1. Yield 87 ng (63
%, nmp 210 C. 200 Dgl z' H NVR spectrum. DI\/BO;}%G),,,)B;

200 VI3 H-aMB. spesTon KBMSEHEE. 8- 963 ((&; - 28P; Ha. 73 (hebit

) =6.0 Hz, 113);: 6.96 {dd, i, = . 2.0, ,,,]1__;._
SHV7- G720 A1 LioB: 9 = o130 3 i S8 55 155,
5.97gﬁtﬁ=4¢ﬁ o (1E2 A6 (3)J = 27QHAH) L] 0- 702, @ 12 7(1r7.38,

H Exanple 3

2- Car noxvnet hyl -1 -f4-i sopropo .
(mn, SHOREN{&-/(-32 10z Hoirfolretdod =1 b &Ho3H)idet-82-3(by 5 3¢hr box
liic acid (a)
2- Et hoacaar bonyl . et hvl -1 - (4-i sonronoxvnhenyl | -5-(3-tr

Exahdlk §@r omet hox- vnhen- oxv~i ndol e- 3- car boxylic acid

3 e S SRR B ot

ched Al BApEeRByyAReny! ) - 2- et hoxycar bonyl met hyl - 5- hydr ox
. )%'?éﬁd_l—% e-3-carbox- ylic acid ethyl ester (212 g, 0. 50
The titltrodmpend Wis) prEpearioineactondageed wiht siqpf (by drgmple 24 from

RS e e e e o e A AL S SR
indofOXUPRRDRXYid ABy1iREP|FBmeanioxithiol; e istkpT{te Exdnide

conpound was prepared in accordance with step (b)

" 28), Ex@Hyuhe 24, Préoml) 2ndeid% ybambleh Jiba@tiRyre was heatsd ‘at §0
- (4-1isppropoxyphcnyl ) -S- (3:1i.f]1. ) 5
°C ot 3 B GRS RO I i BT B e L Ry g 2q e
(’.72%?'[91%19@@ step (a) above Yield 38 nag (30 %9, n]p 197
~C. 30 200 NfRz " H NMR spectrum (DVSO-d6), 6; 1-33 &d,
zoomlﬂ-m&tzspﬁmcDMS@*agl,ér 1.344d, 4=729 Heeptdk 2-2f ¢
5.9 11 ;. 6.90-7.1 1N +5EL)-; ;75 30-775aL9 — ;
SED; 35 (2739 %:# (e 0?.:46971.&%21}@* H;Jg) 1 %I%)O 7log {Cﬂdrﬁ 24
, ; 47 6061 2H4Y.66WRR Q0611 7386 (=, 1H);
- A U St P

8.10 (d, /= 7.8 Hz, 1H).

Example 31
2-Carboxymethyl-1-(4-isoproposyphenvl)-5-( 4-trifluprometoxvphenoxv)indole-3-

carBoH]jc acid

() Q—Eﬂlﬂ}.’Vé-ﬂIbDD‘,’]_'l;'nETth-l-(4—i§0DIOPDLWhEDVD-—ﬁ—( 4-tofluoromethoyphen-

oxv)indole-3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (¢} Example 1 from
2-cthoxycarbonylmethyl-3-hydroxy-1-(4-isopropoxyphenyl)-indoje-3-carboxylic
acid “ethyl ester (212 mg, 0.350 mmol, see step (b) Example 12) and

4-trifnoromethoxyphenylboronic acid {154 mg, 0.75 mmol). Yield 156 mg (53%).
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“Car bor: vnet hvl -5- ?-carhox~ ~henwr i-1- 4-is0o ronoxv

phenvl )i ndol e-3- carbonn'lie acid 5 (a) 2 Etho
vcarboln Imethvl | -(4-isn ropo: mhem| -5-(3
et oa' \ War bonvl uhen- nx ; indole.-3-carbo2a' lic acid

wWkthgll77é@t er The sub-title conpound was prepaEdcERUS/004951

accordance with step (a) Exanple 24 from
2- et hoxycar bonylnet hyl -5-h droxy )-(4-isopropnt}phenyl
)|ndole 3 carbox- 10 yEa atid et hyl ester (212 nmg,

15@[([1@&0&1‘[\5""@1&%01@2 mgy, 56 % (b) 2Car bOX rret hy| |
(4-1soDTOP0 ben (11-5-(3 carbnx~pheuox~ itl dol e-3-
A ampwiayd i of écﬁ@ﬂlﬂlm@b’tﬂlqtm}éldéﬂmm\wﬂw épi&rtéﬂurm@-

d
S EOheR R Poeti ot A e Reph P gnaa ook 54
stet @) mﬁ@rep rmwmxaqozm 1iongo) ﬁzd?:dﬁﬁe[dél’()&?aﬁing) &l Chegfeh
ester 60 28 mmol , see steE (a) above)- Yield

oy 6 o%hc ﬂ%& Eogmetnd Hes Mgt Exordadete Gty ghep ()
3 5+6.0 Hz, 6 3.97 20
%}mﬁ%gl ﬁeé’i‘% ‘”%/?J)gg‘paﬂg 11-n: 2?97 (dd, (§= 8.9,

200 Mg, ENHE spetixdh (5025 &’ 233k ,J1=H)so 2 08185 (s
rn, 214); 7. 27 ddd, J = IZ} 41
y4.73epter,7 26, éﬁz JED: o] ~1a~§ o bk é’s:\q T

%éﬁi@z 0f8 i g7 4 Qe s b B e R A B B (S hee oy

3- tnffuoronethvl henna carboxylic acid (a)
2 Ethorycarbonyhnethyl-l-(4 nmet hox} phenvl|l 5 (3
trifluoronmeth | phenox 30 indole-3-carboxylic acid eth

E&aﬁg ek The sub-title conpound was prepared in
Tance with step (a) Exanple 24 from

2-Lebhoxietdat-homitorebinsdvohenf -5 tHnyphetpddbebatmirdaieys n

dole 3 c%rbox WO 20 0 6/0 7 7366 PCT/ GL32005/ 004981
acid ethyl ester (153 ng, 0.40 mmol, see (Db)
Exanple 4) and 3-trifluoro- nethyl phenyl boronic acid

(114 ng. 0.60 mml ). Yield 166 ng (77% .
() 2-Ethoxycarbonylmethyl-1-(4-isopropoxvphenyl)-5-(3-trifluoromethoxvohen-

omr“)indble—S—carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (a) Exaraple 24
from 1-(4-isopropoxyphenyl)-2-ethoxycarbonylmethyl-5-hydroxyindole-3-carbox-
yvlc acid ethyl ester (212 mg, 0.50 mmol, see (b) Example 12) and 3-trifluoro-
methoxyphenylboronic acid. Yield 142 mg (48 %).

® .QHCEIbD}[VIHE:th 1-1-(4-isopropoxyphenyl)-5-(3-trifluorometo henc\}-rv -

indole-3-carboxvlic 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, sce step (a) above Yield

38 mg (30 %), mp 197 °C.
200 MHz "H-NMR spectrum (DMSO-dg), 5: 1.33 (4, J = 5.9 Hz, 6KI); 3.85 (s,
2H); 4.72 (heptet, J = 5.9 Hz, 1H); 6.90-7.10 (m, SH); 7.10-7.19 (m, 2H); 7.25-

7.39 (m, 2H); 7.40-7.52 (m, 1H); 7.75 (d,/=1.9 Hz, 1H); 11.7-14.6 (br s, 2H).

DRI . e
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(b) 2-Carboxyznethv] 1-(4-nmeth.o~~~Lenyll 5 (3
triftuoroul et hvl nhenox- lindole- 5 3-carho cylic acid
The title conpound was prepared in accordance w
WO 20069EF5( b) Exanpl e 24 from 2- ethoxycarbonyﬂﬁéﬁﬁﬁmqﬂm“ml
- (4- met hoxyphen) 11 -) - 5-(3-tri fl uor omet hyl phenoxy) -
i ndol e- 3-car boxylic aC|q ethyl ester (160 ng, 0.30
nmol , see step (a) above) Yield 96 ng (66 %9, np 210
T. 10 200 MHz ' H N1vLR spectrum (DVBO-d6), 8: 3.86 (s,
313); 3.97 (s, 2H); 6.96-7.08 (m 2H); 7.14-7.30 (m
rhwﬁmg3; ' 7.34-7.47 (m 3H); 7.53-7.64 (m iH; 7.75 (d, J
= 1. 6Hz, 1FD; 12 1- 12 7 (br S, 21 )t E l,-e 35 15
Y] ey i s isenrane i by ‘ 4- met hoxyp

b hegskddlndolc 3 carboxyllc acid (a)
cathh vcar hon5l net hyl 5-f4-isoprnno>. pbeno ) 1
(4- met hoxyphenvl ~ i ndol e-3-carboxylic acid ethyl

(o) ester 20 The sub tlltLLe1 cogguad ‘Y\g’ S gtgarvcadbon'i'flnhen—
t hc 5- hydr oxy-| - (4- 1net hoxyphenyl )i

M%X—A% ;él d ethyl ester (153 np, O0.40
The SHFRIteABSAnhS opkopepyphényichukoes widicitep (L188ampe Bt 60

. Yield 111
from zﬁ@a:)r:qa@a@in%irﬁvbﬂsé KPS TERERERRy Dimdole 5 carbor
”th%i/ phenyl i ngpioe Bimo CAkRONb) CERGAIeTHE) tidd e
|

ybe 3“ Smd. Shds prepared in accordance’ with step %9{
a.

3-(etolNedrDbS] )%ﬂclfvﬂmm}mc acid (145 me, 0.75 mmel). Yield 162 mg, 5
2- et hoaycar bonyl ni et hyl = 5- (4 i sopi opoxyphenoxy) 1- (4- e
t hoxyphenyl )i ndol e-3- carboxylic acid ethyl ester (100

©)  { HcqfbolfnlBLs- 5083 ERhaNIE0EYE b0t Slclo 7D il 50

ca:‘no:Z\(lg;( () (14951 114 200 lv]diz ~H AT1vlR spectrum

The ti%lpbeong)o@éc? (vgs p@q;b'are%l gagbctrﬁzé'ﬁ% é!{[gl %—{Zep (gJ_%Z ?—izip%% from
-ethog? ?é?\‘b@ﬂ/ﬁ@et@??dl ?Atﬁjlfroéﬂﬁiplﬁma? «TEBD}%EBI]?]Q%E%BG%J%D g m

indoleEx-anbeyiz6acid ethyl ester (160 . 0.28 mmol, see step (a) above

Yield 90 mg (66 %), mp 236 °C.

200 MHz 'H-NMR spectrum (DMSO-dg), &: 1.33 (d, J = 6.0 Hz, 6H}; 3.97 (s,

9H); 4.72 (heptet. J = 6.0 Hz, 1H); 6.97 (dd, J= 8.9, 2.0 Hz, 1H): 7.04 (4, /=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);

748 (t J = 7.9 Hz, 1H); 7.60-7.68 (m, 1H); 7.72 (&, J = 2.0 Hz, 1H); 12.4-12.8
(br s, 3H). ' ' '

Example 34
2-Carboysmethvl-1-(4-methoxyphenyl)-5- ( J-tnﬂuoromethvluhﬂnoxﬂmdo]e. -5-

carboxvlic acid

(a) Z-Ethoxycarbonyhmethyl-1-{ 4-methosxypheny)-5-(3-trifluoromethylphenoxy)-

indole-3-carboxvylic acid ethyl ester

The sub-title compound was prepared in accordance with step (2) Example 24

from 2-ethoxycarbonylmethyl-1-(4-methoxyphenyl)-5 —113rdro}5:j11dole—f-_’. -carbox-
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5 .
0- Car boavznet hp] - 1- (4- net hor vPhenyl ) - 5- (4- met hyi sul f nf

V1Phenoa \'lindole- = carboxylic acid (a) 2-Ethox~ ca

bonvl ncthyl _ -1 (4-nmethnr hen d)-5-(4-nethyl sul fon}

WO MHEHF#s¢) - 10 i ndol e-=-carbol ,vlic acid et hLpCBSBENS/0049%1

The sub-title conpound was prepared in accordance with

step (a) Exanple 24 from 2-etboxycarbonyl nethyl 5
hydr oay- | - (4- net hoxyphenyt!yul dol e- 3 carbox- ylic acid

Vi Sl Bt 1R TR g0 T g, 4B Bxditdie B A Sactoro-
méth{HBetymeksnit 6B Y14 B eyl Reodneiagbslng 124y, 0. 60
nmol ) 15 Yield 171 nmg (77 % . (b) 2-Carboxynetlnl 1

(4- met hox~nhen~l| | 5- (4- net hyl sul . fon} it henoxl i ndol e-
(b ;:E—af['av VIG The Litle Lnd ] Qn%&’%]dmdgﬁle;

3-2obd:haayedr bonyl met hyl - | - (4- net hoxyphenyl ) - 5- (4- net hyl

sul f onyl phenoxy) - i ndo] e-3-carboxylic acid ethyl ester

The1igh sAgpoyDB GvanRIEDArdel apceidancs) Wih &iee)(b) Evpaply 2obomy

ol SLONPY. LVivi ; -_
2 it paPrgsy Fi At e Y i R M Rony-
In@H-3-cE:HA%y T BGd( rfjﬂ:ylst!)e‘: frg@&;gg.cﬁo e:mmbe?e; 58tgp gsyg gbo?aa)
(m. 211):. 7.78 = 1. , . 7.83-7.
Yl(zfiyé’ﬁ;maé?ﬁf@mﬁa&{%?g-s, 2H). wp 2006/ 077366 "

R 1,B2005/ LA, 363,97 (. 21D 6.96.
ofSTAL FANE SRS MR, A AT 20155 20 s
(o 24 TreA-Ais0~(ad, i 439); 7:34imdofng - 3¢ dr3soXyd (8, all;dr. 25 (@) =
-P-5-13 s tro@gl uor onet hvl Then, :,,
L Hzdithokvtarddsy FmEbhy] | - (4- met hoa~ henvl
i ndol e-3-carbonlic acid ethyl ester The sub-title
conpound was prepared in accordance with step (a)

Exbxaleibe 24 from
oxycarb yphenyl)
o C “,C—-'":.Q. 40

c lic s8@e (b) Exanple 4) and 3, S-bis(trifluorn-

(&) 2-Ethoxvearbonylmethyl-5-(4-1sopropexyphenosy)-1-(4-methoxvphenyl)-

indole-3-carboxylic acid ethvl c;sic_;
‘The sub-title compound was prepared in accordance with step (a) Example 24

from 2-ethoxycarbonylmethyl-3-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-Cerboxymethyl-5-(4-isgpropoxyphenoxy)-1-(4-methoxyphenyDindole-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). Yield 70 mg
(77 %), mp 226 °C.




10 met hyl ) phenyl bororiic acid (155 ng; 0,60 nunol').
Yield 106 ny, 43 % (b) 5- 3.5-Bis

trifluorometlnllnhenok _y2-ca_ *box-net hvl - -i4-nmet how

wo uioi/engdie - i ndol e- 3-carboxylic acid The titl eceanpowndos,
was prepared in accordance with step (b) Exanple 24
from 15

5 [3 5- bis(trifluoronetHVi)nhenoay] 2- ethoxycarbonylnn "

I-I 4-met ho), y- phenyl)indol e-3-carb xyllc a
300é y|Hé~§ffBrsneweﬂ ~%>01%J qimbl; Ged % an‘ ”abg*\‘/éi

5H) sjpectj Drlv‘éé“%lg [T‘@ U%ég 260°§E|)m (é égh N’ YIV\Z 22 (m.

oH) .7 @6(111 **le)lr 017a1;B . SZHL(“H) PILI)IL. (LB 4- ﬂzms (m 2H)
7.59 (s, 21-1); 7.76-7.86 (m 2H); 12.1- 20 12.9 (br
s, 21i). xamle 38 144-tert-Bu 1 hen 1-2-carbo~sneth
1-5-,.S-carbox ridin-2- 10 6-chloro- indol e-3-carbon

ExamblZ30cid 25 (a) 3- 4-tent-Butyl henvlanino

2-Caftithyde@NEOl Dinetiativiheivit D4 metbt Bulfdindnismby Hirtdode- 3-
conpound was prepared in accordance with step (a)

carbeyrhpacid | fron1 A-tert-butylaniline. 30 wo
~nnctcn~3r.r, PCTI GB200S/ 0049151 116 ] (4-a rt-|
un' h?hcnyl) 6 ch.loro-7-ef hoa~(carbnnvhx ih i]-

() 2-BH@EOarBoUXERIEYISH-(4-biteatdhony]h-He ianetdyviehliodyiggbervithe
sub-title conpound was prepared in accordance with

10 gﬂ.@&gﬁ@@@@zﬂhﬂm om

71 but 3, | b2t ni.no) pent.: i.d
The Fpidhd grﬁ&g% pg&%g?& 43 Ahaolnentyds enadh g%g?ag 24
from abD‘éﬂJ):)mﬁﬂﬂbDﬁvbjbith)ﬂ%hyd&a:behztt)mﬂthrto:lyghirﬁ Dindge- 2—22u‘b0>.~

nnol). Yield 266 ng (39 % -tent Buhl hen '1 6
ylic &g feshsd egteq G-5dHmst hy @ﬁ‘ﬁ%a%?ﬁ;ﬂﬂ wizimaﬂr {237 §73 Bho>

0.40 VCa&lﬁ‘%ﬁé('4”&54%}{&15&9@&3%&119%6%(? Aol (B8 ety BobE!

5 'YmmujaémgﬁﬂwﬂButB,lphenyl) 6- chl or 0- 2- et hoxycar bonyl ni et h
yl -5 hydroxy ndol c- 3- .

L]

(h) 2-Carboxvmethyl-1-(4-methoxyphenyl)-3-(4-methylsulfonylphenoylindole-

3-carboxylic acid _
The iitle compound was preparced in accordance with step (b) Example 24 from

20  2-ethoxycarbonylmethyl-1-(4-methoxyphenyl)-5-(4-methylsulfonylphenoxy)-
indole-3-carbexylic acid ethyl ester (165 mg, 0.30 mmol, sec step (a) above).
Yield 100 myg (67 %), mp 222 °C.

200 MHz "H-NMR spectrum (DMSO-dy), 8: 3.18 (s, 3H); 3.86 (s, 3E); 3.98 (s,
2H); 6.97-7.06 (m, 25); 7.08-7.24 (m, 4H); 7.33-7.42 (m, 2H); 7.78 (4, 7 = 1.8
Hz, 1H); 7.83-7.92 (m, 2H); 12.1-12.8 (br s, 2H).

=2
Lh
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(‘()3 m.)
W@ plsllgsCel ite ". The

carboxylic acid ethyl ester (120 ng, 026 nmrnol, see
step (b) above): 6-cbloro-N, N di net hylnicotinam de
0.39 nmol ), K2CO3 (181 ny, 1.31 nmmol) and DI

(72 nyg,
was heated at 115 C for 96 h and filtered
solids were washed w tdr/Eeeds/ o008

and the conbined filtrates concentrated and 15
purified by chromatography,  to ?i.ve the sub-title
conpound. Yield 48 ng (78%  (d) 1-(4-tent Butz | hem

Adar@pleavba, nxeth 1-5-(5 carbo vnv idin-2 06-
0i ndol e-3-carbo die acid A m xture of

cl.dor
@%M&%@a@ﬂaﬂmg»a-ﬁ-z@mmmmétwﬁrndi-mtﬁaﬂ{ﬁéﬁﬂf noy

Cgc(?d ar bonyl net hyl i ndol e- 3-carbon3,lic acid

y - -
ethyl ester (124 ngy, 4.07 mol; see step (c) above),
.0 nmL) and dioxane (2.0 nL) was

(aq,. 2. 1
( e%@%@é&%@&%ﬂmﬂﬂ@mw ardohwinkibe 1 0 nRbh .
e el §.2 , extracted with Et QAc. The
conbi ne ex&PDl IMEC%% Xt 'ed wWith 1120 and bri ne,

Toe isub-titNap®E4ynd oan At 18 Ch B aidr & -
frﬁhr orgqttg%a hy Lo ?j\?ée}ja{ he title 25%:%%}5’ u(lr%.z}‘%“%}ied24
1(561 ng Q?h pg;/§ Wﬂrﬂg l~2é15drew—2d@-m?aothM¥$M%@%gﬂ.
OMH er S5 , , : r.s, 2H; 7.
y(s, 11? : %_._?1135:'1?8’, &J’é E:JEQP%‘?—@%%&@)@?“-’ 7.54@s(prifjuoro-
mgtha))phenyBaronicracid 552k, 0.60. 9ol SYield 106 m8-238,(dd, | =
8.6, 2.2 Hz, | K): 8.60 (d, J = 2.2 Hz, T1)."30 WO
2006/ 077366 PCT/ (62005/004981 117 Exaale 39
- G o M . din-3-vIlLoxwi .
.03(34- di et i an@ﬂbn@#ﬁiﬁb LA L 2 gnsthoryphgny])-
indole-2-ggrhexsdisi agid zi ophenyl ) - 5- ( 5- di met hyl car banovl nvri di
v 2r et box :
?E@af? SRR, S1oF Rierreetincaspdseprivithuienl (o Byims 26 cthe
-[613-bis(tafrpatied SR 1ce,wWith ste
S bl e 383’}9?%6%9@%‘@&? BoBEARARNT Fatthei St ©P
ph )%)474 et-Ryrbeaiticn ap i ety fest2r €100y ar DD RythdTE LAY ke 5~y d
bd~RAW; - 3- oxvyliG.- acid ethyl ester (120 ng,
“ aegséﬁ%ﬁnsggég@%gﬁq{%‘)ﬁ xanpl e 1) and 6-chl oro-1%\ |

200 MEaE{-MMR rheanin A 0e-4,78: g & 421 Pgh ?é,)zfﬂ);“z.%%%fg

uflY (489, (h). _. :
2H)- C%’rﬁﬁwkby I7-38-7.83 Gm2BOX3:59 (4, AED: 2763796 (v, 2H); 12.1-
12_;@4;; gﬁft h. yl am nonhenvl -

Exargple 3§
1-(4-ter-Butylphenyl)-2-carboxymethyl-5-(5 -carboxypyridin-2-vloxy)-6-chlaro-

iugio]e—B-carb'-oxvlic acid

(8) 3~(4-tert-Butviphenvlamine Ypent-2-enedioic acid diethyl ester

The sub-title compound was prepared in accordance with step (a) Example 1 from

4-tert-butylaniline,




r~dol e- 3-carboxylic acid The title conmpound was
prepared in accordance with step (d) Exanple 38 from
15 |

wo 2nrcledrdi et hyl ar ai nophenyl ) - 5- (5- di et hyl car BaFoy BRI}/ eent
-2-),loxy)-2-etboxy- carbouyl net hyl i ndol e- 3-carboxylic
and ethyl ester (79 ng, 0.135 mmvpl, see step (a)
above). Yield 16 ny (23”% . 200 | vfEl z 114 NNM

spectrum (LMSO-d6), S: 1-15 (t J= 6.9137, 6].1
(by (1 4@ BugelShsy - mmlﬂqm ’JzntgL"\(cg; 9@“}“%”’8‘2“%@%{”’ Wi Adla

o 2030) . B; 96-7. 11 (m 3H): 7.12-7.22 20 (m2H):
—f’/’l‘—é@%ﬂ%—é—é’ E‘—ll—l) 8.25(dd, J=8. 6, 2. 4Hz, 1H); 9. 64(dJ2. 4
The mtutjl]e%)n E\?&@ﬁﬁ ‘a5 pepePyT dcdbriaeeydoh step (b) Examplc 1 from

Xy) -2 -car boxymet hyl -1_(4-i soy, ;ﬁﬁtgf‘]yE{)h?%)ﬁl ndpégrgmol 25

3-(4-tat- bnxlyhcrr@'laamﬂ@l)l)ém[h%rpn“@é’-tﬂé peid
_ car hnet 4-i,8 enydl 8ol Vield 266
) see D @bn@ﬁ giﬂﬁ&/; Ch{ogo oy QEQ]Z @.9?019: @gla)réboxyl PC():) acid et hyl

me (SR4.er The sub- t|t| e conpound was prepared in
accordance with step (c) Exanple 38 30 from

2- ethoxycarbonyhnethyl 5- hydr oxy-1-(4-i sopropoxyphenyl

) L%Qd;gl %ﬁéllﬁ ot A G5 RS ﬂm%]i &’aﬁbﬁfg\@fpvhaﬁo’”\ﬂt@ﬂﬂ@*35

-chloro-5- nitropyrid

ethm%cﬁr@t?ng@eth@hﬁc%l& -QBibhy b z&hdjet.’hSlZesm (98% . \ 'O
rcT/ G$2005/ 004991 l s

10 4B Buwwmé)pwh]@mﬂ%* (i TR M
carb%nfaacé F:]f%; 1 c T éf’%np M g i@ N@Buickl(b) MOk 53 peabiganhc

dme&}rﬁ?dgﬂiﬁdé{ﬁﬂg kxolnyﬂag,et) Byl mino o4hw€«ibr (ci|6éb ~1§1ﬁ|gxh &Ay | JuBl] 304 ¢
op} /1 adin oa IC.a et
DMFe&t sF) owmeaa@d c@ﬁz ann%L?F WE 'é@ﬂé %Qf“%%‘vgfﬁ %EOH
S n LoBh @%ﬁ@m& a&mtfﬁecamﬂd
Sohd%) W&Sl‘ﬁ%}\{\%v‘é?ﬁ%@%‘% 168313@6% rrg)e for 0.5 r? The
15 punﬂEH’é W@ maRgr bl tepied thehmubuigl cosipoted. Yielddt&me (480 ds
ed with Et OAc. The conbined |iquids were
concent rated to give the sub-title conpound. Yield
@ e g A T o it 2 2iomne
chlorpindole-3-carboyylc acid

A mixture of 1—(4—ter'z—butylpheny1)-6-ch10r0-5—(S—dimcthylcarba.mnyl—py:ridin—E—

20 yloxy)—2-ethoxﬁrcarbony]methylmdo16—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 (ag, 1 M) and
extracted with EtQAc. The combined extracts were washed with H>0O and brine,
dried (Nast;L-), concentrated and purified by chromatography to give the title

25  compound. Yield 40 mg (36%), mp 223-235 °C.

200 MHz 'H NMR spectrum: (DMSO-dg), &: 1.38 (s, 9H); 3.63 (br s, 2H); 7.07 (s,
1H): 7.15 (4, J = 8.8 Hz, 1H); 7.37-7.46 (m, 2H); 7.62-7.71 (m, 2H); 7.94 (s, 1H);
§.28 (dd, J = 8.6,2.2 Hz, 1H); 8.60 (d, J = 2.2 Hz, 1H). '
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3-carboa-ylic acid ethvi ester A m xture of
5-(5-antinopyridin-2-ylo>Y,)-2-echo?:ycarbonyl net hyl -
ox| phenyl )i ndol e- 3-carboxylic acid ethyl

| - (4- isoprop-

185 ng, 036 mmol; see step (b) 15 above), NaCH
f&%ﬁ’“’“? 2 mL) and EtOH (15 nl) was stirredPGHGEIOUS/4981
20 h, aC|d|fiedto pH 2 with HJ (aq, | M and

extracted with Et CAc. The g 9I’Tb| ned extracts were
washed with H2O and- brine. ‘dried (Na2SO4) ;
sencety ated and purified by chromatography to give
‘the sub-title conpound. Yield 130 ng (74% - 200 M
ﬂﬂhdmﬁmq‘g St {OemmHoRY AS(AI0G) v])Bey- 11 428=thtlamhoghahvlinds le-
31 - d(d J =20 6.0 Hz, 6H); 3.92 (s, 2I-1);

a6 =7 1 1.1z, 2H); 4.72 (septet, J = GO Hz,

1H); 6. 76(d J=8. 6Hz, 1H) :
7(dd, J=8.8,2.11-1z,111) 6. 95(d, J8. 8Hz, 1, 14) ;

-Pi bjiﬁza_ﬁm_ﬂmlgﬁmamm@mmw G4 x(d2-ethozy-
X Hz, IH 25 Exanple 41
o oa henvl indole-2.3

Tuk ciele b@m})b@daﬁvhsd reﬁaﬂ@hﬂ)ﬁbcm%ﬁﬁ@ Rwith®ktep (c) Example 38 from
nyl

1 (4-isoprono>. phe
1i%dteﬂbfmpphezy1,H"o:£hamuanbdujr1mcﬂk®4 -dihydmbpingdle-6- uaﬂﬂ)hﬁﬂt d

e [ T titl d was epared jin
Qs d Lo e Q8 Pef, B ARID BB A &-chloro-, -
dﬁzehw@momlmaéamgrmmmnﬁwmI7 ndol @@, 3- di cat bo>. yl
ic and di nethyl ester WO 2006/ 077366 PCT)GBZOOS/OO4951

119 (150 rrg 0.39 mmol, see (b) Exanple 12) and
(F - 1k B AW O ol B 0 01 01 2 BB i sy

mdgﬂd-bmaﬂpox;i]hcoacvd 1- (4-isopronoxvnhen rl indole-2
carb nxylic 5 acid dinethyl ester The title

“bo%o‘%%l?%% ‘ﬁﬁéﬁ%ﬂ&w Pracgerianiardle sigd () Exaeppl¢ BY fom

1- @5 @Y B phERH N :

%M 4- |sopropoxyph n3”?§h§'??am°¥m%6§?ﬁaﬁﬁﬁ 2??%%95indo

c,.ﬂxbeuﬂ_rr@ﬂﬂ"ﬁmtéﬂb@xqai‘hoﬁyh@ acld cthivirettby{79esd €r 13618800 Gee HeE3
Yield 140 ng (87% . 10 (c

b
(a)sabgne%) ﬁ’(‘ﬁ%fﬁ@g (nﬂ).?) aI SXS)_ ]- 4-iso ropoxv hen I
200 Pl 81 REMEESREBMNIIASD-dy) 281 10 S LNeklv, @8HSS 49 (q 7=

6.9 Hz, 4H); 3.92 (s, 2H); 6.82 (d, J = 8.8 Hz, 2H); 6.96-7.11 (mm, 3E); 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 (4, J = 2.4

Hz, 1H).

Example 40 :
5-(5- Aminopyridin-2-yloxy)-2-carboxymethyvl-1-(4-isopropoxyphenylindole-3-

carboxylic acid ethyl ester

(a) 2-Ethoxycarbonylmethyl-1-(4-isopropoxyphenyl)-5-( S-Mtropmdm-z vloxy)-

indole-3-carboxylic acid e.thVI ester

The sub-title compound was prepared in accordance with step (c) Example 38
from 2-ethoxycarbonylmethyl-5-hydroxy-1-(4-isopropoxyphenyl)indole-3-carbosx- -
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%).

I T
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wo 0@#2786di carboxylic acid dinmethyl ester (140

The title conpound was prepared in accordance with
step (d) Exanple 3 8 from
5 (S-amhl opyri di n-2-yl oxy) - 1- (4- |sopropoxypheﬁél)i_ndol

nmol , sce step (c) abovc)- Yield 40.nmg (30%, up 15
178-218 C (dec.). 200 M_‘é H NIA spectrum (1) MSO d6) ,
6: 1.31 (d, J =6.0 Hz i 3.68 (s, 3M 4.6-5-4
(br s, 21-1); 4.66 (heptel, J = 6.0 Hz, 1H); 6-70 (d,
J =8.71114) 6.74-6.53 (try 1H); 6.96-7-09 (in,
{b) 41=r_1]:w)._/-\_nﬁ1cgwqdla-ﬁ£jbﬁ} “Siy __&-TIH)Jf vCAr rﬁ\ﬁ*’ﬂnﬂu\'l(]ﬁiﬂm&“m
(d kk,_ll 1); 7.55 (d, J= 2.3 Hz, 1H). 20
‘ : : dreBad SHEt h 1-1 4-isouro o hen tl -5-

oI R IR o ot 20

mdo?re-t‘rdafﬂobtpnaom Bthl/Redter @77 dog, €. 32 umlctioxncyﬂ;tﬁp) (gcibdvel n 1

ester The sub-title conmpound masigrepared in ot Pd-C

MeQEd P gk e W dTRESEksH a(é)nbﬁs@émpél LI agfypressure ov
-et ho n L o d the solids

(10% gél éﬁ&?‘%ggvyéﬂ%%k lg rg&éﬂgp gol;l()(/:le}ﬂcc azilm (]gl et hyl
wasR&L ®fth EBOANThe @ohBinet II[Lth,dE seee (dycefExanploegive theamd-title

3-trifluoro- 30 nethylphenylboronlc acid (54 ng, 0.28
compprgrid) Yishl ¢ 6ms 83t (509 WO 2U0(/ (17" 766

PCT/ GP, , 2005/ (104' 981 120 (b)

a. boxvnethrl -1-(4-isonrono:n henvl|-5-(

(6) S5(3-Afnls@maner i nhPnenboxymetingd -(Yeis@roprhpkenilimdale d

The title conpound was prepared in accordance with
wﬂwﬁé 2 from

eth g s r ?%yﬂﬁ Euh'y- l}'v 4—6'11319?529 B@ﬁﬁﬁﬂ@@ﬁy ll )(4-59 c(p.t%p

A.nﬂ§$ﬂﬁ eno e- 3-carbox, l'ic aci
oxjﬁtcﬁ%/lbme@lt:e roafboylitgaci® ﬂthB oo 185 sug (53@pnya) seeboee)b)

sbore OHP@Eiciet, b NP BENFAER (L8R U (BRGS0, B
ELC]d%{%:ﬁ—f? éﬁif :}'\’lﬂi I’@Clo(a%’l I\@llaﬂd ﬁ%ra%@d(ﬁfﬂh 7—"(&@;%)(:; |_T|;ﬂle. Edrobined

6. 93- 7.
emahsoafﬁa sl nwitl2 BB, amd :n@mr: 7 dvjett @zTﬁvS(EuBa) corcegiyaled angl

purf@z:d bjf'_gﬁ-‘mmato g’raph}'7tg ggw.: the sub—&tl& compounl&!) Yleila2 1.§O gh% (% ,%?r
200 MHz 'H NMR spectrum: (DMSO-ds), & 1.28 (t, /= 7.1 Hz, 3H); 1.33 (d. J =
6.0 Hz, 6H); 3.92 (s, 2H); 4.26 (g, 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} 6.55 (4, ./ = 8.8 Hz, 1H);
7.05-7.20 (m, 3I0); 7.26-7.36 (m, 2H); 7.54 (d, J = 2.8 Hz, 1H); 7.60 (d, /= 2.1
Hz, 1H).

Example 41
5-Aminopyndin-2-
3-methyl ester '

henvDindole-2.3-dicarboxylic acid

oxy)-1-(4-i1sopropax

(a) 1-(4-Isopropoxvphenyl)-5-(5-nitropyridin. 2-ylo}gr)maole—'? 3-dicarboxylic

acid dimethyl ester
The title compound was prepared in accordance with step (c) Example 38 from

5-hydraxy-1-(4-isopropoxyphenyl)indole-2,3-dicarboxylic acid dimethyl ester

200 UiggS 1

- T — —
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10 211). Exapl 43

2- (4-Cat bo: , ypheny) - 1(4-i sopropoxvphen~11~5-(4
zifluoronethvlohenoav) i ndol e-3-carboa-vlic acid 15
Jso ro ox~nhenvl am zt 0)
e $CEGHPA00498 1

wé%rr%t/%z)xycar bonyl ri nvl benzoi c acid net hyl

sub-title conmpound was prepared in accordance wth
step (a) Exanple | from p-jisopropoxyaniline and

mat hoxxcar bonyl benzoyl acetic acid nethyl ester 20
107) @aHOﬁ"?@%ﬂoll.sﬂl{h’)sﬁ}.mml@)qTpﬁhﬁ;nyl\)ﬂoru S‘mtmul}]qudjgcﬂ:? mg,

34(;4111@5 G?SQ(IE% &Epem | )i ndol e-3 carbory

met hyl est'er ‘i t1 e conpound was prepared in

accordance W|th step (b) Exanple 1 from
, phe. nyl am no) - 2-i net hoaycar bonyl vinyl b

é—(ﬁl-)-s pr opox).
Ar oF Frlenst) e1r~(4~1'2&3r6193xﬂrn hirfieR 21 8RRy ic
eﬁ,% Y|eId09Zg(22% 1 4-TsoTo
']ﬁ@n a carbon 1 hen r] -5- 4tr|fluoromsthl-
Taﬂe tangimhind Sra€ airdReed inCacRGid t
F Qn nﬁ:a(L:% aﬁ R?Fﬁﬂﬁom

s b] 5 |rtl e ound was prepare
ep R%&O’@%&gﬁ)@ "JPlFF@ﬁ?rldsn}”—ylo}*y)mdolci 3-dicarboxylic  acid
(4-ruet oxycar bonyl p

dﬁn&M TeQfaY ¢ 1%9% 'Oi"(a%%%gi;lxlgcgsq e/ Einz.l Fh&}’lclégﬂ@mg((iﬁ%)r’rg,

henyl ) i ndol e-
see step (b) Exanple 43) and 4-

0.35 mmol,
(t fL orrreth | phenyl boronl c and (100 ng; 0.53 mmol).
C‘}i eq‘( SO B2 00XV ]3] R OB XV PRRGH) PG fe-2. 3-dicarh. oxvlic

adish 9\5/35}@,4 981 LI (d)
4- Car bnxvph. enpl } - 1- (4-i sonr opoxyphcn

2- (.
The yils cqmpqund [wesr maptrdd Enhesamics wiH Qs ?1%1%%1:9]% Jcrom

nd was prepared ccor

5 agL I&ﬁ]m-lg)?)grpéu(] 35ﬁ%§§?£—€‘g159p11@p@m)h@}’1)].tldo1&-9 3-dicarboxylic  acid

dlﬂle
(g} éssonipey 9!29%%{ g?({?‘%d{}fgne?xﬁ%wwo mg (30%), mp

rbon pbeny )-5
17%%@ é@lc 3-carboxylic acid nmet hyl ester (100 ny,
npl e 43) Yield 89 ng

see st ep
70?71%% MRS REcBi @Q\‘&%O 43 331 (d ) = 6.0 Hz, 6H); 3.68 (s,

SH); 4.6-5.4 (br s, 2H); 4.6 (hepted, 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 (bt s, 11D, 7.34- 7.4 (m, 2E); 7.50
(d, /= 2.8 Hz, 1H); 7.55 (d, /= 2.5 Hy, 1H),

Example 42
2-Carboxvmethyl-1-(. 4-isopropoxyphenyl)-3-( B—mﬂuommcthvlbhenmgg Jindop Ic-"_-‘;—
carboxylic acid

() 2- Ethomfcarbonvlmethvl 1-(4-isopropoxyphenyl)-5-(3- triﬂuoromcthvluhen-
Qxy)indole-3- carboxylie ac1d ethyl ester

The sub-title compound was prepared in aceordance with step (c) Example 1 ﬁ‘om

2- e‘thoxyca:rbony]mcthyl S-hydroxy-1- ~(4-isopropoxyphenyl)indole-3- carboxyhc

acid ethyl ester (80 mg, 0.19 mmol, ‘see (b) Example 12) and 3-trifluoro-

methylphenyiboronic acid (54 mg, 0.28 mmol). Yield 53 mg (50%).
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30

200 1\ Tz'H-NWR (DVMSO-d6), S: 1.24 (d, J = 6.0 Hz,
6H); 4.61 (heptet, J = 6.0 Hz, 111); 6.87-6.99 (m
2H); 7-04-7,29 (m 6H); 7.43-7.56 (m 2H); 7.68-7.78
WO 20 F360] 0 21-1); 7.79-7.56 (m 2H); 7.58 (dCT/GRAUMSA0498]
Hz; 114); 12.0-132 (br s. 2H). Exanple 44
1-L4-.Isonronox n)henyl )~g-(4-u-ifluoromethvl nhcno;
-~")indole-?,3-dicarbo):ylie acid 33-neth x|~ ester

(b 15 (BlabofdndSOPLQ0RXN-HER Hn‘v@n'—:(—ﬁ—?zﬁﬁdo@&ﬂ@t@@@ﬁénm>-\| Nq
ut dol e-2, i carb-oaylic 1

. thy, 1. pbenoxy
Indege ATt 1c title conpound was prepared in

Toe R RIS Y SRRy BNERA Yith SO, Bt Byt

2-ethoygeirtord (BF S8t Aoh=RG&) St
e <8 SO B Do

ndo g—ggrb@méﬂccpcg;}g@thmb efte7043. meb)1.093 mmol, sce step (a) above).

neld 36 43 @O QO n 4-trif.l uoramet h~l phenaxy] i ndol e-
vield 34 20 B O AR S el SR BB The Y 1T

200 E&quﬁgnéné@ Egﬁnﬁpﬂbﬁﬁd-&)?‘ép@ﬁﬁﬁfﬁ W lphysst ey (s (o
2H); t-Tademopr/op6)0, Bhell) :95-7.85 (1) LHOT. ORIy lap ranonypi. nd

' le-2,3-dicarb i c,acid_dinethyl ester (230 ,

7.47 8‘?’4ﬂﬁh‘§oﬁd];ﬁ= eﬁggj[é‘ﬁ U%}' Teldoey = iﬁ%eﬁlﬁ 1590 145- 1276 0r, s, np

2H). 191 C after crystallisation fromEtOH 200 MVZ' M NVR
spectrum (DVSO d6, HNIDSO, 8: 1-32 (d, J = 6.0 Hz,
614),- 30 3.56 (s, 3H); 4.70 (heptet, J = 6-0 Hz,

e dd L) 7.05-7.23 (m 611); 7-32-7.41 (m 21-1);
E—}‘@?iﬁeﬁhsﬁ (m 211); 7.80 (dd, J = 1.8 Ilz, IM -- ---
2_(4- b har T T 92r006}9- 3116_\(?)?9_ / .L,m?}OIC])S{ 9’04%5& hen
indolen3-cathbdicavid acid 3 (a) 5-(44971 -b'tm nhcno>n) |- 4

i sopr ouo~z~hnyl )i udol e-2. 3-di carboxM ¢ acid di nethyl
ester The sub-title conpound was prepared in

ordance wth ste c) Exanple 1 from
(a) L—?g—?sonropoxmhcnvlammo)—%—( t?:noxvca%nv]vinvlbc:nzoic acid methvl

ester
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-metoxyearbonylphenylindole-3-

carboxvlic acid methyl ester

The sub-title compound was prepared in accordance with stap'(b) Example 1 from
1-(4-1sopropoxyphenylamine)-2-methoxycarbonylvinylbenzoic acid methy] ester

(9.1 mmol, sce step (a) Example 43). Yield 0.92 g (22%).

(c) 1A 4-Isopmnommhenvi)—2-( 4-methoxycarbonylpheny)-3-(4-trifluoromethyl-

phenoxv)indole-3-carboxylic acid methyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
S-hydroxy-1 -(4-isopropoxyphenyl)-2-(4-metoxycarbonylphenyl)indole-3-
carboxylic acid methyl ester (161 me, 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- hydr oxy-1-(4-isopropox) phenyl )i ndol e- 2, 3-di carbo}.yl

ic acid dirnethyl ester (250 ng, 0.65 mmol, see step

(a) Exanple 19) and 4-tert-butyl phenyl boronic acid 10
0.98 mol |. Yield 240 ng (72/'0) (b)

(175 ng, O.
WDB‘-OQWJ:'%F- But vl | nhenoX7 -1-(4-isonro of hcnvPCT/GB2005/004981

i ndol e-?.=-dicarbox lic acid The title conpound was

prepared in accordance wt q step (d) Exanple 39 from
5-(4-tert-butyl phenoxy)-1-74-i sopropoxyphenyl )i ndol e-2

3 dlcarbox7YI|c acid 15 dinethyl ester (95 ng, 0.18
see step (a) above)- Yield 35 ng (39% 200 1

d) Z "E’.li M. BD%EJ@A Hanum Aﬁ Yook fmrés_g fé 12;@1&%1‘0%@“1111 n%A

mﬂmlewarbomﬁc_@_lds (m 6H) 7-10-7.19 (m 2H) 730 '7.39
(m. 2H): 8.07 (d, J- 23Hz, 114) 20 Exanple 46 5-(4

Theetiile pmROYTdetves pizp@raﬁ bewwlweqz wﬂh(ﬂcp &bropoplhefwm
But

e S S e e e s
Ok"ﬁ’)lﬂtﬁ)lbﬁdﬁﬁ&ﬁ@h@atﬂomﬁﬁ}@ et 16 byl o8 eimdheee Steﬁ (c)

sub&gj(é){;ﬁida% d vvas pre a7r0ed: i n accordance wit

7082\?{?2%pr opb@]y%ge sﬁ) 154 és‘go H%L%Q'bf'/ltgil (heptti = 6.0

Hzet Hyl 6. 85669 (@25@1) y040, @9(;3%@) MH7 56 (m, "I—I) 7 68 7. 73 (m,
SA-tert-buty Phenglboronlc acid 3157 my, mol ) -
~Hy ef 72*@3‘% 10,0054 (d, 45 WOt zoOldN 179966 crbcm/@zoow UUdJ S

1 123 (b)
SYi 4,ter/-Butyl :ihez~oxm | -21lcarbnxvnei hvi -

Examiplgdrinr on~ ph niluigole- - carboxylic acid The title

- pound repar. in 3ordance with step (d)
—'(g%? B#ad 511;@ @ ¥gé13,f_: thv, ;g,}]ggo‘"iq ]Eé@ﬁﬁyj dicarbosrlie acid

-metrd eg&khoxycar bonyl netiry!-1-(4-isopronnyphenyl)indcl e

= é-carboxyllc acid ethyl! ester (115 ng, 0.22 nmol;
see step (a) above) Yield 97 rug (89%, after

@) e%r%st al I i sg gn fij g@ Et C]—| 019 lﬁh 1dolﬁ]\l—g\/l?_ pect rum

aeid dimethyl cstcr

" The sub-title sompound was prepared in accordance with step (c) Example I from

3-hydroxy~1-(4-1sopropoxyphenyl)indole-2,5-dicarboxylic acid dimethyl ester
(250 mg, 0.65 mmol see step (a) Example 19) and 4-trifluoromethylphenyl-
boronic acid.Yield 230 myg (67%).

(b) 1-(4-Isopropoxyphenyl)-5-(4-trifluoromethylpbenoxy)indole-2.3-dicarboxylic

acid 3-methyl ester

The-title componnd 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). Y]eld 170 mg (76%) mp
191 °C after crysta]hsatlon fmm EtOH. '

200 Mz "H NMR spectrum: (DMSO-dg, HMDSO), 8: 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, 2HD;

7.67-7.76 (m, 2H); 7.80 (dd, J = 1.8 Fz, 1H).




o'H; 3.91 (s, 2H); 4.72 (heptet, J = 6.0 Hz, 1H);

6.83-7.02 (in, 4H); 7.12 (d, J 8.9 Hz, 2H); 7.26-7.42

(m 514); 7.68 (d, J- 2.0 Hz, 1H); 12.0-12.9 (br s, |1
WO ﬂ,(,(,}—j),..mgfo Exanpl e 47 2-Carbo ,nnethyll 1 4-i spOT/@EBONCS/004981

nyl)5- 4-trii’ Iuoronethvlnhenox L) i ndol e- 3.

car boxyl ic acid The title conmpound was prepared in.

accordance with step (df-Exanple I from 15

2- et hoxycar bonyl net hyl -1 - (4-i sopropoxypheayl )-5-(4-tri

Exanfdlard omet hyl phenox) r) - indol e- 3-carboxylic acid ethyl

est 80 le 12
PR A A 01 eaPs ;;g%mé@ggw FEGS ;@gpé@%ﬁm?mo ). 5

acid 80 1.33 (d, J=6.0 Hz 61-1); 3.4-3.5 (br s, 11-1);
— 3.56 (s, 2H); 4.71 (heptet, J= 6.0 Hz, 1H); 6.80-7-19
(m 6H); 7.29-7.47 20 (m 2I1); 7.66 (d, J= 8.8 Hz,

(a) “2 2 ey %‘é}%@é‘ 39 ')(—mé--i]B%’b;I)o;Dmg"Dﬁ&Vﬁ)%nd0%:3—@5%9;:\%&4%_@@
dm@;;h&t&' unr onmet hyI pheno~y)| ndo] e-2 3-dicarbo 2l ac acid

Itle conpound was prepared i.n accordance le%I
The ssbﬂpjc (c:dl)npca)q:dm@rqufqddﬁqac%dancc with step (c) Example | Trom

i sopro 54 r QERt MBenOoXE YD) i n
-hYdéI‘bﬂ’ 1‘@‘?'5*? ng%"ég‘ |C%:Dl%?|§§héa£c}5 D&étﬁ E I%rgst er (80 0 rrgs
(v:,o%, 1@55@%01 s%e@t@qamxamp@@nmﬂé réﬁ)but?ﬂphd:rd liggomg acid
H NVR, spectrum (DI\/BO dé), 3: 1.33
10 (175 fod, 098 nmﬁﬂp’\wd 2¢ne (427, (heptet, J = 6.0 Hz, IH);
6.86-7.25 (|n 8H) 7. 69 (d, J =87 Hz, (2F1); 8.18
(b) 5 414Dt & E@L.;Mﬂ@ﬁl_ﬂ_;ﬁw—
LT-14-di ct by] am . ngphen i nd
The mhrdmmpwhd waa@mﬂ&d (%)ﬂc@lé@cb“flﬁ ?tERﬁihBé%FﬂP ® ’S from
5- (4"?%3’ égam n gh nvopméo ?EM?%&@BE%X'&L%}M’IE acid

]y.fn%’ﬁ ester The Sub-title

13 dme‘ﬁEgl'HQQH (%Im$33 ]p}rmﬁnat qek itep (agwhmd}a%eldva:t mz<B2Y)-(c)
' rom

200 14084 AR ammoBRERO o 3: d2ckSq P8 bty Andih§1C Fonyd
611); 4 SEYA0! P2 % G PO £2.7.03 (m, 6HD); 7.10-7.19 (m, 2H); 7.30-

7.30 (m, 2H); 8.07 (d, J = 2.3 Hz, 1H).

'

Lty

20 Example 46
5-( 4-tert-Butviphenoxv)-2 -carboxvmethvl-1 -( 4-isoproposxyphenvl)indole-3-

carboxylic acid

5+ 4—te-rr—Buwlphﬁno sov)-2-ethoxycarbonylmethyl-1-(4- isopropoxyphenyl)-

(2)

75  indole-3-carboxvlic acid ethv] ester

The sub-title compound was prepared in. accordance with step (¢) Example 1 from
-_.—etho:«_jfcarbony]mathyl-S—hydio}:y—1~(4—150pr0poxyphenyl)mdole 3-carboxylic

- acid ethy] ester (250 mg, .59 mmol and 4-tert-butylphenylboronic acid (157 me,
0.88 mmol). Yield 293 mg (90%).




acid ethyl ester (150 ng, 034 mmol, see step (b)

Exanpl e 1) and 3-chl oropbenyl - 10 boronic acid (110

ng. 0.68 nmol). Yield 100 rug (53% (b)
w%-C‘arboarvnethY1-3-(3-ch6|oroph no?.y)-1- o{

PEPR{P%i nophen' 1 i ndol e-3- carho>vlic aci dreTEBItUSHEYS]

of 3 (3-ch]orophenaxy) 1 (4-dieth} |am nophen} 1)

2- et ho>. ycarbonyl 13 nethyl -i ndol e-3-carbo>cylic acid

ethyl ester (100 ng, 0.18 I see step (a) above);

I,
(WOék_ﬁ;{'t{érxﬁu@%l‘g%%ﬁﬁ%mlbcé_\lVGl%;yl - ?_i( 92—1‘:mm ]Qi_g)r c|1 %@%gﬁ' 3 j(,@aseqlg’e_ qu

caebbvlic 2 4 h, cooled, acidified to pH4 wth HA
e>etracted with. Et QAc. The conbi ned

1
T&@?FE&G@P\R@? Wad Beeparrd it A CHBRICa Vb FER ed) Bramsde 38 fom
S (a2 5 st Lal. Jus LTk ed 0 :
SeasenhnEanet LAttt MUk 0 Bl Bty

5 \agboxplRd ElyBestac)l,156mg,10. 35mpro]; shetdhn @) HeovePlyikls 97
| apped wi th DMSO and

mf%a@@%@?%é”%@ﬁ‘%ﬁnﬂg@%bg87 (zn, 2H): 6-88- 7.23

1h

ef
2 & 2y, 51138k 7 ol AL B
(pMELIN NMRSpkbigund (OMRSQI, gl 426is il 12 @ b

S1B-3ChI Gz 2Bhent Grpt, J;1= i:;is@()Hz,olflﬁz( 6B 6] 452), dabqu2s 2

- di:carho , aci a), 3-.(3- Qropheno . 1- 4-iso ro

g%éﬂiﬁ%h%fo?@ : (-/oqgc@rgﬁ%h He 1305 §2-0di2ifebns 1 st er
30 The sub-title conpound was prepared in accordance

_wWth step (a) Exanple 18 from
Eemplefdxyi andol e- | - (4-i sopropox), pl | enyl )-2,')-di carbo

AR SR e R P pg e Bhenemgindoded:

cafoeplid & Exanpl e 19) and 3-chl or ophenyl boronic acid
120 ng, 0.76 mol ). Yield 93 ng (49% . (b)

(12 }
Ths_tith. exrarodist orrsprepared iy Acdosiapti‘-ﬁondi!bdst;p '(I'? E}t:;mple 1 from
i e title

5 e | 3-dtcar bo: vl i I

5 2-OR kb E e e oAty
indSteabrohbo2ylfcraoid etbyl(Steg EOMOPHENGIMOT; see step (c) Examnle 12).

4-i sopropoxyphenyl) -1 ndol e- 2, 3-di carboxyl1'c acid

vidihzh 8
200 MHz "H NMR spectrum: (DMSO-dy), &: 1.33 (d, J = 6.0 Hz, 6H); 3.4-3.5 (br
s, 1H); 3.56 (s, 2H); 4.71 (hci:)tet, J = 6.0 Hz, 1H); 6.80-7.19 (m, 6H); 7.29-7.47

20 (m, 2H); 7.66 (d, J = 8.8 Hz, 2H); 7.78-7.86 (m, 1H); 8.31 (s, 1H).

16

Example 48 _
1-(4-Isppropoxyphenyl)-5-( 4—I1‘riﬂ1mromethvlphenm:‘ﬂ indole-2.3-dicarboxylic acid

_ The title compond was prepared in accordance with step (d) Example 1 fom
-25 1—(4-—isopropoxyphenyl)—5—(4~triﬂuommethylphcnnxy)indoled—2,3-dicarboxylic acid
dimethyl ester (80 mg, 0.15 mimol; see step (2) Example 44). Yield 50 mg (67%).
200 MHz 'H NMR spectrum: (DMSO-dg), 8: 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 .I—Iz, 2H); 8.18 (d,
1ED; 19.77 (s, 2FD.
30




Ihy

10

25

di met hyl ester (92 ng, 0.19 mmol, see step (a) above).
Yield 50 ng (570.0), nip 182-190 C. 200 Mhlz 'H N vft
(DVMSO-d6), 8: 1.32 (d, J = 6.0 Hz, 61T); 4.70 (heptet,
wa wodoti@ 10 Hz, 111); 6.90-6-98 (m 1H); 6. @90y Ryiva

111); 7.03-7.21 (rn, 5H); 7.30-7,44 (m 3H);

7.73-7.60 (nm 1H). Exanple 51 2-Carbox

t net hvl - 5- (4- chl or ophenot, i)-1-(4-(trifl uoronethox

nhenvl indole-3- 15 carbo;,- rlic, acid (a)
Exammleddd boxyl i ¢ acid ethyl ester The sub-title conpound
~_raWRS REBRAL R o AEGRdlancedisitinshemh=ae)mbxiarpl e |
— 20

carboRvl@tdzdkycar bon} Qmet hyl - 5- hydr oxy-1-(4-tri fl uor onet hoxy

phenyl )i ndol e-3- carborylic acid ethyl ester (150 ng,
0.39 rnnol, see step (b) Exanple 9) and
(a) 4 gfeh thgpmpxmqum 8icaRErliddbe i) 2 Q118 voarbbyvim¥itedld

C 14%

indolézpeaxrbb Ie' 4- chl or aphenoxy) T1- (4-trifl uoronet

h h I dol P tq
e gt B el IR 8% e o

-(4- Q'HR]E% he m-f;thm rcarbonylinsthyl- 3-hydroxyindole-3 carbo}:yhc
1-(4 Egg(tcar on€:ln 9 | - 5- 14 chl ozo&}henoxy -1-(4-(trifl

acid elftgX yatp(@nly ngi ﬁdélremeL SeEait 0

3.68 (s, 211); 6.90-7.02 (ra, 38) 706 (d, J=6.9
Hz, 114); 7-34-7.43 (m '2H)' 7.70 (i 4H) : ..
(b) 7"’7(2&rb@k\rm};ﬂw2-“aEfai-CIIF&Dronhqna‘»:w‘)a] bﬁi dmﬁhvhmmabhum’li_ild -3

Zm 6107736(. PCT/ 082005/ 0114991 1:6 FX anol 2 Carbo
carhos 21¢k

-i3 chloro iteno,, -]-r4- trifluornrrefhm

A mﬁ%%” 1! ﬁgofhﬂumph‘%mg) +(4-diztiadirdinb play1)51-¢ho EWETEptH
mbﬂ:ty] mdole~ -marbo:cyhcl 2{:1&) Ic?hy:f e%%; b(%%”mg, 8‘ % g et Vs'ﬁ:%%t% (EL)I
above), NaOH (1 M in methanol, 2 ml, 2.0 mmol). NaOH (ag, 1 M, 2 mL, 2
mmol) and dioxane (2 mL) was stirred at reflux lor 4 h, cooled, acidified to pH 4
with HC] (ag, 1 M) and extracted with EtOAc. The combined extracts were
washed with H,0 and brine, drisd (NaSO.), concentrated and purified by
chromatography. Yield 50 mg (56%), mp 186-151 °C.

900 MHz "H-NMR (DMSO-ds), 8: 1.15 (L J = 6.8 Hz, 6H); 3.41 (g, /= 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 (4, /= L.§ Hz, 14); 11.7-13.5 (br &,

21,

Example 50
i@-ChJorophanm:v.)u 1-{4-isoprovoxybhenylindole-2.3-dicarboxylic acid

‘(a) 3=(3-Chlorophenoxy)-1-( 4-isopropoxvphenvl}-indole-2.3-dicarboxylic  acid

dimethy! ester

The sub-title compound was prepared in accordance with step (a) Example 18

from S-hydroxymdblc—l—(4-isoprop0h3rpllany1)-2,3—dic:a:bm:ylic acid dimethyl

Eamaty | asg Ryt %TQPE?HY 140
. Yield 57
bﬂroqﬂﬁ%ﬁl%ﬁﬂ‘ﬁp -f@@fﬁg]é%"w) 9P%\Ldfz' 111 - NVR (ngll), 8:
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The sub-title conmpound was prepared in accordance wth

step (c) Exanple 1 from
2- et hoxvcar bonyhnet hyl - 5- hydr OxY- 1- (4-tri fl uor onet hox3

3 10 carboxylic acid ethyl ester (150

1 ndoI e-
%‘ﬁ&% é,A% see step (b) Exanple 9) and PCT/GB2Z005004981

3b|oropheny|boronic acid (110 ng, 0.68 nmml ). Yield
180 mg (93% (b) ?-CarboaTeetln 11111-3 2 -p 3-carbox
"lic acid 15 The title conpound was prepared in
caeﬁmﬁ@acﬁwwtxhn@tam& aPRSERLR T8 chilnropheny
chl or ophenox—~ 7) qﬁ(ﬁ?&ycgrho yﬂne % Tﬂﬂ]nﬂbmmnm

3-01@41%(}@#4 (46 mmalh oX3ip A2 Mgl (#9%i.ndol e- 3- car boxyl ic acid
ethyl ester (180 ng, 0.32 mmol, see step (a) above).

Yield 66 ng (41 %, np 190-195 C. 200 Ivil z' HN M

( Benod 8 6-(£ Ssons et 23 - FeBhd809-
EOM%@% Sf; '(DBW){’W@ Qﬁ)lﬁ&’c% & @bcp "ﬂgqfila

. 11
: TJ;Z & gifle -FD#lPO'@I]dr was @quja_redm-pgcc(rdaucg witlp stgzp K, L}La]mplﬂ 2 from

5kcfio hsﬂﬁg‘?p%ﬂrh@r&?&%&zﬁﬁ C%#ﬁ‘ u’8r ﬁiﬂﬁg ! gem -1""'3’13

trifluorone
digBhiy detkretB-rmar 6.0F Irmaolasie thtda)a) 2bEI) XGRS DRRVENSD | £
18%1 E?Onég trifluoronmetbox~ 1 4-tri fl uor onet hox - [ eﬁ
| e

3-carbox lid acid eth yl ester The sub-title

Exarrpl WW?&S% W?acac‘?r dﬁaﬁ]%es %‘@r}ﬁﬁgt(ﬁgmﬁt J=6.0

H2-1861)h 699 GersbenyIHYe  19917:03- By dEDXY 0b A A- (ol isfh: UPB@"T% 9%()

}éhggyl i ndol g{és cz- boxylic acid ethyl éstér (150
e step (b) Exanple 9) and 3-tri -

f 1 uor onet hoxyphenyl boront acid- Yield .165 ng (82%.
WD 2006/ 077366 PCT/ GB2005/ 004991 727 (b)

Exaugly floynet hvl -5-(3-tr | uornnmet hoi enox~ )-i -

I f| uor o t

pbhenn izl <=t LT BEHIS 1 .,;_m_ mdalead

cmqg.d)gq@(@qml e 2 from 3 _
2- et hoxycar bonyl nct hyl -5- (3-tri fl uor omet hoxy) - |
i ndol e- 3-car boxylic acid

. (4- t||IuoronethoxypbenyI)
st e 1 e st eL!o S a) above) -
: -rtluoromethoxy)phenyl)indole-
3-carboxvlic acid ethy] ester '
The sub-title compound was prepared in accordance with step (c) E}-:émple 1 from
2-ethoxycarbonylmethyl-5-hydroxy-1-(4-trifluorometho xyphenylindole-3-
carboxylic acid ethyl ester (150 mg, 0.39 mmol, see step (b) Example 9) aﬁd

4-chlorophenylboromic acid (110 mg, 0.68 mmol). Yield 140 mg (74%).

(b) 2-Carboxymethyl-5-(4-chlorophenoxy)-1-( 4~triﬂuor0methoxyphcnvl‘)J'ﬂdﬁIe.~3-
carboxylic acid

The title compound was prepared in accordance with step (d) Example 2 from

2-carb0}:ymcthyl~5~(4—chlorophanoxy)~1—(4—(triﬂuoromathoxy)phmyl)indole—B—
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, 2I0): 6.90-7.02 (m, 3H); 7.06 (d, J= 8.9
Hz, II—I) 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).

phen I)|ndole 3-carboa~ lic acid The

*y
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3.95 (s, ZFD; 7. 01 (dd J
0 (d, J: 8 9 ;|
7.20-7.30 (m 2H); 7.43 (d, T =7-7 Hz, 1
WO 2000477340 8.2 Hz, 1H); 7.60-7. 72 (i n 4H) : W?VCZ;&@@"M“
22 Hz, 1H); 12.0-14.1 (br s, 2H). Exanpleb54
2- Car boOnret hyl 5-(3.4-qL§hIorophenoxy) I
(4-trifluornnmethaxx heny 1)indole carboxylic acid 15
(a) 2-Etboxvcarbonyl . nethyl -5-(3-4-di chl orgpheno?
r)--1 4-trifluorometh X phenyl)indol e-3-carboxylic
Exa ﬁﬁid1ethy| ester The sub-title conmpound was prepared
—_I'naccordance with step (c). fLRMindole-3-
. OB 5 - OXY=1- ( 2 I f1uor onet hox}
: ﬁ qx%)lndole 3-carb- 20 oxyllc aC|d et hyl ester (150
garb@Nc 838 1pl , see step (b) Exanple 9) and -
3. 4- di chl or ophenyl boroni c acid (130 ng, 0.68 nmol).
Yi eI d 100 (50% b romﬂtho}_vnh‘“ll\’l _
HD -3-e4 uor oet ho

: Larboxylic acid 25 The title corrpound
Hl-%é‘si o8 @rh%accor dance with step (Ej) 1éEx nPe £:2.
The $/hQH) compound was prepared 1o accordance with ste XALIP
- et hoxycar bonyl et hy d | m) Q- 1-(4-tr
_ethoﬁ'j!uadlom’ifélﬁ%kyﬁﬁféﬁ?"bf (‘I“‘ﬁ’g]g’f] Iﬁéﬂg& oxypl ¢ aci ﬁ: dg)et hyl
st.er. {0/ pfimols4 seeol, S&aeﬂelﬁ d)) Bbawpl. 9) ¥hel d
carbsy 1&13“’%6‘8%@‘"‘3TQ1205 =10 C. 200 MR. ( DVBO- d6)

3-chifophs Baoemez:hﬂm@r@awm@n\’@qid 60 g (4, J=
Hz,lH) 7.22 (d, J = 2.4 Hz, IH); 7.58 (d, J:
8.9 Hz, 7.61-7.68 (m 41-1); 7-77 (d, J= 2.2 Hz,

5203 8fa 2Hv)- 1 WO RR0EHhETTI6hePCTindo -
®) %ﬁ&%ﬁé@—ﬁr‘ggigﬁ%l e 3 LCarlrn v

3-carBBi¥ adiB11. _dchl or cpheno’ 1~ 47ifluronetijo'nnicr

T1ndol e=w carbox ic_aci M sten (d) Example 2 from
The BﬂEFhT@HDUﬂ@é"éﬁSHEﬁ?E]I thit=s5 Ega(née vﬂ ch (gr)hannap

LA bk g AOT 0BG Gt ek e i 1 - @dm{haﬂ}mhd}o'p;lm)d; -aci d
543 é]fdﬂ est rr The sub-title conpound V\f ﬁ%) cpa{ﬁdab'o%)
mdo]@C’G@[rBﬂ)&gnkicL%aMdtdnhﬁt@m 3 %%Pe mogl §pg SCP
Vield 66 mg (41%), mp 190-195 oC.
200 MHz 'H-NMR (CDCl;,), &: 3.86 (s, 2H); 6.93 {dd, J =. 8.0 and 2.2 Mz, 1H);
6.07-7.17 (m, 4H); 7_.31—7.42 (m, 1H); 7.61-7.71 (m, 4H), 7.75 (d, / = 2.2 Hz,

200 MHz ' H- NMR (DMVb0-d6), 5:
=8.9and 2.2 Hz, 1H); 7-3

lu‘.!‘ TR ‘1‘ -

1H); 11.6-13.8 (br s, 2H).

Example 53

?—Carbox‘vme{hvl—Sa( 1 _trifluoromethoxyphenoxy)-1-( 4—1Iif]110IDmCﬂ-le‘i’DhEn@;

- ipdole-3-carboxylic acid

-(a) 9-Ethoxyearbonylmethyl-5-(3-tofluoromethoxy)-1 -(4-triflnoromethodxy-

phenyDindole- 1-carhoxylic acid ethyl eqtcr

d was prepared in accordance with step (c) Example 1 from

The sub-title cornpoun
2- ethoxycarbonyhnathyl 5-hydroxy-1-(4- -triflunromethoxyphenyl)indole-3-car-

boxylic acid ethyl ester (150 mg, 0.34 mmo], see step (b) Example 9) and 3-tri-
fluoromethoxyphenylboronic acid Yield 165 mg (82%).-
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2-etho : o :

ycar bonyt net hyl - 5- hydroay-| - (4-tri-fl uoronet hoayphenyl

)i ndol e-3-carh- oxylic acid ethyl ester (160 ng, 036
see step (b) Exanple 9) and 10

ol ,
W4 28059786¢ or obenzenebor oni ¢ acid (140 ng; 0. 72CTARDBR)ESA04951

Yield 100 ng (45%W®). (b) 21Carbol~ nmeth 1-5-(3.5

di chl orn henoxn, -1- 4-triftluoronethoxy henvl -

i ndol e-3-carbon tic acid THe title conmpound was
prepared in accordance with step (d) Exanple 2 from

15
ghlet hokCaiboremithplyf Bt itlor EmétBa bttt DIORIRREAN Ikl

-;tri)_fl or,0 thoigyphenyl) i ndol e- 3- carboxyl | ¢ aci
Mﬁéﬁ—%ﬂ‘@@-ﬂ%o 17 mol, see step (a) above).
I(’Eceﬂxﬂe &511]5@113&%&'@ re%g?a& agc%gdzéjg %%6%2 g{i)?} Bt 2 2 fjom

O 66),
2% gthomrboﬁylsgthm 343 ¢iiford iddhioxy)- 7.84- f_rﬁluoﬂahi’t)hmdxﬁhéﬁyi)df 4

t
e PSR B (GHes ST S K SRR AR above).
Gk moymd | (g;% a&l‘#qggﬁgga@ 2-Ethos rarbnn Inmeth'l 5- 4
chl oro_ k 4 isoprodl d henvl)indole-3

2@@@&@&&4}5@@&4@@@1 Se9%(s, Thy, RUMTE]t oGanpound 108
re are accordance with ste éc Exanple | from
Sl ER it Vr@pﬁym@n,r%s B9 (8,77 Hop 16, 7,56 (. 7 =

A e L

est er
4-cl sl oro- 30 phenylboronlc acid (116 ng, 0-74 mmol ).

1:Yl elld 50 mg (79% . WD 2006/077366 PCT/ GL320051004991
2- C. arbo~ynet hyl - 5- (4-ci 7l or nphenoxvl -1 - (4i sn

| i I d
'”_ﬂﬁlm@eghgﬁ‘le Aol Grickio ANV s &g_qﬂmgge% M

cafrlpepaylic acid
2- et hoxycar bonyl net hyl - 5- (4- chl or ophenoxy) - 1- (4-i sopro
nyl phenyl )i ndoi e-3- 5 carboxylic acid ethyl ester (150

Q.- 280 FBtbon SRR 3 C noxyl- £ =
(a)(rgo% f 8030 HRRS iw#&%@w Ptpethgry

adnd efAviets hept et, .6.8 Hz,

The srub-tlﬂe 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 siep (b) Example 9) and
3 4-dicbJorophenylboronic acid (130 me, 0.68 mmol). Yield 100 mg (50%).

() 2-Carboxymethyl-5-(3.4-dichlorophenoxy)-1( é-rifluoroethoxypbenyl)-

indole-3-carboxylic acid

The title compound was prepared in accordance with step (d)'E:u;ample 2 from
2~cthoxyc:arbonyhnetﬁy1—5-(3 s4-dichlorophenoxy)- 1-(4-trifluoromethoxyphanyl)-
indole-3-carboxylic acid ethyl ester (100 mg, 0.17 mmol, see. step (2) abovc)
Yield 55 mg (60%), mp 205-210 *C. :
200_1\&12 IH—I‘»Il\/L_R (DMSO-dy), 3: 3.83 (s, 2H); 6.91-7.01 (m, 2H); 7.08 (d, J=
8.9 Hz, 1H); 7.22 (d, J = 2.4 Hz, 1H); 7.58 (d, /= 8.9 Hz, 1H); 7.61-7.68 (m,
AH); 7.77 (d, J = 22 Hz, 1H); 11.2-15.2 (br 5, 2H),
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1H); 3.90 (s, 2H); 6.57-7.11 (rn, 4H); 7.29-7-44 (m
4H); 7.46-7.55 (m 2H); 7.70 (s, IH; 11.9-14.0 (br
s, 21.1). 10 Exanple 57 2-Carboxvnet hyl -5-(3-chloro
WO 20eFo36o- 4-iso ronvl henvl ndol e- 3- car boxx| B /CEEIVE 042981
(a) 2-Ethoxycarbonyl net hyl - 5- (3-chl oropheno7~1-1 (4
soprnpy henvl)indol e-3: _.carboxylic acid ethyl ester
The sub-title conmpound was prepared in accordance with
- step (c) Exanple 1 from
—lﬁﬁﬂ%%boxycarbonylnnethyl 5- hydr oxy- | - (4-i sopropyl phenyl
Aok 8rR:- a1 hoXaHidreplaeh dvi- ethylfiesieathcs By indnl a7 -
ntrnol, see step (b) Exanple 10) and 3-chloro- 20
cmb@hénﬁtboronlc acid (116 ng, 0.74 nnnol). Yield 130 ny
(68% . (b) 2-Carbox3rmethy]-5-(3-ahloro pheno -1I-
4-iso ro vl h.en d carboy carboxylic acid The title
(a) Co@ﬁﬂﬁ%dﬁﬁﬁnpm@ﬂﬁd“lmdﬁmmwMEM@pﬁéﬂ)@t
Exanpl e 2 from 25 2-ethoxycarbonyl net hyl
pggﬂHmﬁ_hﬁiﬁﬂmﬂﬁéﬁdxiﬁihhéﬁi|sopropylphenyl)|ndole 3-

The %&éBPX%?}ﬂpg%%v{” s i a\iladﬁ%%&hd%gbg’é@gmp M%‘% B & 500
2 -t e ket GOGHRecy- 5(4- mmrcﬁmethobarpaerel)mdoksbbcm 04
(heptet, J='6-6fz 11 1); 3.88 (s, %E& Ié 908@%m
oxvlldl-ac;id 23 ety G50 ns P26 ool ges>8en Uk Barmpigy)?)
.. 7.45-7.59 (877 204/
s st bupes el e O Tt b OB et ks

Carhn, vip thvl-x_(3.4-dichlornnheno, ~ i
1-i 4-i sgpr nny| _nhgn )indnle-3- carboxlic id aci d1 5
(b) (aP-Garhow PRANOFY g phes; s
nhema )- indol e-3-carboxylic acid ethyl
’n¢m3§#@ﬁi¢ﬁgrsd% title conpound was prepared in
The ﬁﬂf?@(ﬁﬂﬁ(ﬂ@l@ wist fregdrep i ejoobdeanp vethl st i Exmnple 2 from
- et boaycar bonyl et | ryl heny
PR St I YA RS R R A G
. ETH, ﬁ Iholang 3ed-@h ahbeno-
mdoli‘ﬁ‘%ﬁbeoﬁ}l AP Bt gh (46" mg: 0. 74 ol )ﬁ & %
YVield® £8%998%), mp 219-223 °C.
200 MUz 'H-NMR (DMSO-ds), &: 3.95 (s, 2H); 6.94-7.16 (m. 4H); 7.31 (s, 1H);

7.59-7.74 (m, 4E); 7.78 (s, 1H); 12.0-14.4 (br s, 2H).

Example 56 |
- 9_Carboxvmethyl-5-(4-chlorophenoxy)-1-(4-isopropvipbenyhindole-3-carboylic

acid

(2) 2-Ethooryearbonylmethyl-5-+ 4-chlorgphenoxy)-1-(4-isopropylphenyliindols-5-
carboxylic acid ethy] ester

The sub-title compound was prepared in acr:.orc_lance with step (¢) Example 1 from
2ucthoxycarbonylmcthyl—5—]1ydroxy—1-(4—isc:pmpylphenyl)iudola—S—ca:boxylic

acid ethyl ester (150 mg, 0.57 mmol, see step (b) Example 10) and 4-clhioro-
phenylboropic acid (116 mg, 0.74 mmo ). Yield 150 mg (79%).
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(b) 2-Carboxvnet hvl -5- (3. 4-di chl oro henox~I
1-(4-isovron henyl)indole-3- carhoa lic acid The t|tIe

corrpound was prepared in accordance with step (d)

%p 2 from 15
W§2€ 4766 chl or ophenoxy) - 2- et hoxycar bony| met hybtsirdesioBaos;

opr opyl phenyl )i ndol e-3- carboxylic acid ethyl ester
(110 ny, 0.20 wrol, see steE (a) above). Yield 73 ng
(749, n‘p 174-180 C. 200 Mt z' H NMR (CDC13), & 1.29

J=.6.8 1lz; 11-1);
é‘ﬁm (S’ ~(4 QDo

- : . dDiE',——'m-
®xklic acld) . 722 (d, 20 1H) ' 733-7.44 (m 2H):
64 (m 3 7.76 (d, | 0 11.6-14.2 (by s, 2
gé?éﬁﬁi @r@@(ug @aa:b ﬁ@wwdem(ngqmrd:%m with step RY) m(xexymwe)a &;Dﬁﬁ

aci d

7 étﬁdh )é’rg!s@[ﬁéﬂﬁé‘ 9'??? Qﬂxyo)ph"aﬂ]o%)r) %4—1§opron$fpgcnj )m 0le-3-
cmnbﬂrmydcnfetthyll ester (1501 :BQNT. DN e ¥e) g@ a@;@vé)r 14168 %152

he i ndol e- 3-car boxvlic -acid ‘eth ester
((i% ?‘TPtIIn@%B und was prepared in accor dance W th
268 Bitd Ic\]%gzgyl #ef% @(8 “ﬁyé’r o% §H); 3.03 (hepte'“J 6.6 Hz,

2- et hoxy
1H};4-96Gp2HED), 3 ohenyth) 435@3._!@! @-34%@@5)\(*7% 2% by g
an

150 037 rnnol, see step ( Exanp e 1
(SSI{'“[ lfl(9 &%Egﬁeg%l phenyl bor ot uc aci d (140 ny, 0.74
mol ), pyridine. Yield 130 ng (65%. WO 2006/ 077366

PCT/ GR2005/ 004951 ':31 (h) 2-Carho~.-vneth yi-I
Exsnirdpa¥ onvl nhenvl -5- 3-tr:fluoronmethy. - (~, | nhenn

o Py indaI% g-.c rnoxvllc acid The title conmpound was
== SN 4-4 _pé’hﬂmﬂ)m@?ﬁg&@a@gmg
acd et bo~. ycar bonyi net hyl -

-(4-isopropyl phenyl)-5-(3-trifluoro nethyl pheiloay) 5

i ndol e-3-carbo; ylic aC|d ethyl ester (130 ng, 0.23

Y| eld 60 ngy (67%
| -130FI0 /1 indoje-3.

rm@oﬁvl&dzacuﬁé’ﬂ)wl el (- hept et, J=6.5H. I11);

2H); 6.97 (dd, J:88and22Hz 1H); 7.05 (d, J =
Theg sigb-tigle cqrpgound was prepared In accardance with step (c) Example 1 from
2-ethoxycarbonylmethyl- 5_hydro}:y-1~(4—1sopropjf1pheuylmdole—g-carbmxjrhc acid
ethyl ester (150 mg, 0.37 mmol, see step (b) Example 10) and 3-chloro-

phenylboronic acid (116 mg, (.74 mmol). Yield 130 me (68%).

(B 2-Carboxymethy]-5-(3-chlorophenoxy)-1-(4-isopropviphenylindole-3-
carboxylic acid '

The title coi:upound was prepared in accordance with step (d) Example 2 from
2-ethoxycarbonylmethyl-5. g (3-chlorephenoxy)-1-(4-isopropylphenyl) indole-3-
carboxylic acid efhyl ester (130 mg, 0.25 mimol, see step (a) above). Vield 67 mg
(58%), mp 176-182 °C. _ _

200 MHz "H-NMR (CDCh), &: 1.29 (4, J = 6.6 Fz, 6H); 3.04 (hoptet, J = 6.6 Lz,
1H); 3.88 (s, 2H); 6.84-7.08 (m, 4H); 7.13 (d, J'= 7.8 Hz, 1H); ?,28-7.4;4- (m, 3H);
7.45-7.59 (m, 2_I-I); 7.74 (s, 1H); 11.7-14.2 (br s, 2H).

3.54 (s,
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7.19-7.29 (m 211); 7.34-7.46 (zn, 311); 7.47-7.63 (m
3H); 7-77 (d, J = 2.0 Hz, 10 I11); 12.0-14.0 (br s,

21H). Exanpl e 60 N .
WO 2007 ¥hoxy et hyl -'5- (4- i sopr opoxvphenoy) , 1- (4=1§8RTSAYF
henvl -1i ndnl e-3- carboxvlic acid 15 (a)

2- Et boxycar bonvl net hvl - | (4- i sopropyl phenyl ) -5-(4-isop
rooxyphenoxSL i ndole-3-carbox lic acid ethyl ester
Exapii€ssub-title conpound was prepared in accordance with

~ step (c) Exanple 1 from

2 Myhmmﬁyhm&momy&ﬂéwm%%w pbenyl )
|ndole 3-carbo ;ylic 20 acid ethyl ester (150 ng, 0.37

carbogie acid oo st ep (b) Exanpl e 10) and 4-i sopr opoxy-
phenyl boronic acid (130 ng, O 74 mol )- Yield 100 ng
(50% . (b) 2-Car boxxmet hyl -5.; (4-i_sopsovoxyphenoxr

(a) -1-1¢(§-_4L§mblmg_mmmt / faielbia —%‘—'Mﬁe

tgtl ou q Wasfgrepared in. accordance with step

indole-

The séhRkR %m@a&ﬁwl prejangl mlanegkdmmpxridpsqutusrﬁmamp& { &rors op
ropo), phenoxy)i ndol e- 3- carboxyllc aci d eth ster

2- ath@ma‘bngy 113[1 Shydwry- lseeseprapy PharyRBE0 &) ‘C'@P‘ %’I %51 ny

wit e RS e, ST AR R e
phenﬂbcﬁ%m@qﬂd%werﬁ 5.2, @), Vidd 030 (dmete), J = 6.9 He,
2H); 4-52 (heptet J 6.0 Hz, 11I)

684694(m 5111); 6.98 (d, J 8.7 Hz, I1-1)

(b) #gmw?q {{4: % p%l_?g;l%gnn@%m(jgiu

tho(gémgcgszoos/ 0049 u 1'~= Examol 63 2- (4- Car bo: vPhenv])5
Cc

( oronheno i -i : lg:{oronox henvl |nan ]
The tilsrtvoxviugd HEF @repsr 971 :5:&9 apge PitH FRph gR-Eam |-s%HP_b

3-(3,4- (ﬁ&@?li(jn Lno éﬂgg#&%ng'gﬂﬁg}flﬂg —esllt)r)e:a}:ylphcnyl)mdo1&—3—

-ca box c acl .
- carbaxylic acid ethy! ester (110 mg, 0.20 mmol, see step (a) above). Yield 75 mg

(74%), mp 174-180 °C.
200 MEz "H-NMR (CDCI), 8: 1.29 (d, J = 6.8 Hz, 6H); 3.04 (heptet, J = 6.8 Hz,
1F): 3:81 (s, 25): 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 (&, 18); 11.6-14.2 (br 5, 21).

Example 59
2-Carboxymethyl-1-(4-isopropylphenyl)-5-(3-triflug romethvlphenoxy)-ndole-3-

carboxvlc acid

( aj 2-Ethoxvearbonvimethyl-1-(4-1sopropylphenyl-5-(3-trifluoromethylphenoxy)-

mmdole-3-carboxvlic acid ethy] ester
The sub-title compound was prepared in accordance with step (¢) Example 1 fiom

2-ethoxycarbonylmethyl-5-hydroxy-1-(4~isopropylphenyljindole-3-carboxylic
acid etbyl 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%).
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The sub-title conmpound was prepared in accordance wth

step (c) Exanple 1 from

5- hydr oxy- 1- (4-i sopropox- phenyl) - 2- (4- net boxycar bon), |
hen&Té%[ndole-B- 10 carboxylic acid nmethyl ester (150

789 mol

3-cbl oro_phenyl boronic acid (100 ng, 0-64 mol .

97 ng (54% . (b)-. 2-(4-Caﬁgoxa henvl -5-

3-chl orot ~henod 1 (4-isopr=poa hen ~iudnle-3

(gzrzb& %H’&ngﬁ ;lgl— —isgg'r H_&D%l% zgﬁg 41!—\_%%?5&9@“6%3 tsnj___nr'n% na}rr\-'e'ugldri:: yle-

SEeafideeht acidphenoxy) - |
sopr opoxyphenyl ) - 2- (4- et bnn, car bon), | phenyl ) -

-(4:-]
TP\%&B‘EeQOEQF@HF%B‘S@?IRT%Paé‘& i Rserimceewite SiepaF) Fyamge 17 from
gl c - X e \Ip€ : 699, ra
>y SR Pl BB bk i U en B,
ltg::&—li—l?::zrgoﬁjlﬁﬂ) aciSCZl .eﬁﬂrl7 (ahtgpt7(E3‘20,8m(§, 9.2% i_ll)ﬁmogckgé;é‘zeg | (5?] ;a.bmée)b
. = /. . . - (- m ; . , = z
Y@gggiﬂﬁl(%?&&%@fww@z&m oH): 7.76-7.90 (m 311).

2 _ f y T = ik Tl "
S A S A A

11 praberB(s, 2H);co.20C (dl, (ay (M afichD Qripnhemoxes-)d lJ 4 480! @}%X

2@9 ,)c_g) - 2- }s,)ygat h_ZXé/carQonvl hen_1 - i ndol e- 3-carboxydi

741 i)y Tedr 70 The S5UDT 47168 (BoAPoLnd’ Was/ pr 2pakied
Iijéﬂlﬁ.Q)CPL(@?d?@%H‘&‘i.th step (c) Exanpled from 30

- hydr oxy- I -("4-T sopr opoxyphenyl ) - 2- ( 4- neet hoxycar bonyl

pl tenyl )i ndol e-3- cabozylic acid nethyl ester (150 ny,

Ep.s ] |, see step (b) Exanple 43) and
RIS %or oph. enydboroni ¢ acid (100 rng, 0.64 nunol).

Yield

2= G By 1 -&451§.%(%rggé(§§g§9§b%];%i’-@%§g%@%’iﬁ?ﬁé@ Ao R04981

carbogylid apad pr onoxvohenvl i ndol e-3- carbox' 1ic acid The
title conpound was prepared in accordance with step

(d) Exanple 2 from 5

(a)5- ( 2-Efboicapbeyiewyhyl-i-@disd SoRReNYRIE MM 5 Al 0X
enyl ) - indol 2-’3?@‘& oxy |(:H_%a6£:r%_o(¥%%‘jéﬁ_§§j

__ycarbonylp; a
mn arbovliggci legigbl , see step (a) above). Yield

The Sut s Z&?@mm& %Zép%.t?e%cin ‘accordance with step (c) Example 1 from
2-ethoxycarborylmethyl-3-hydroxy-1-(4-isapropylnhenyl)indole-3-carbo xylic

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%).

(0 2-Carboxymethyl-5-(4-isopropoxyphenoxy)-1-(4-isopropylphenyl)indole-3-
carboxylic acid

The title compound was prepared in accordance with step (d) Example 2 from
2—§thoxjrca:b0nylmcth§rl-l ~(4-1sopropylphenyl)-5-(4-isopropoxyphenoxy)indole-
3-carboxylic acid ethyl ester (100 mg, 0.18 mmol, see step (a) above). Yield 51
mg (56%), mp 205210 °C. ' |
200 MI-Iz 'H-NMR. (DMSO-dy), 8; (DMSO-Dg, HMDSQ), 8: 1.25 (d, /= 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 = §.7 Hz, lI~f); 7.30-7.40
(m, 2H); 7.46-7.56 (m, 2H); 7.61 (4, F= 1.9 Hz, 1H); 11.8-13.2 (br s, 2H).

see step (b) Exanple 43) and pCT/GR2005/004981
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200 Mz ' H NMR (DMSO-d6), 5: 1.24 (d, J = 5.8 Hz, 6H)
4.60 (heptet, J =5.8 Hz, 1H); 6.83-7-07 (m 5H)
7.08-738 (m 3i-1); 7.34-7.55 (m414); 7-74-7.92 (m
wo r00d-3k) Exanpl e 63 2-(4- Car boxyphen5yU- 5- t BCT/GE2003/0049% )
4-di chl oropl t enoxy-]-(4"i sopropoxvnhenvi |l i ndol e~3-
carboxvlic and 15 (a)
5- (3-4-Di chl or opbenoxy?321- (4-i sonr poaj phenvl) - 2- (4- net
hoxycar bonvl - nhenyl )i -ndol e- 3- carboxyl i c and net hyl
ester The sub-title conpound was prepared in

accordance with step (c) Exanple 1 from
Eﬂs—lﬂ@droxy I-(4 |sopropoxyphenyl) 2- (4- et hoxycar bonyl p
enyl X ' :

ot~ nmp
ca_rbo%rlﬁ: E{}JKCN or ophenyl boronic acid (120 ng, 0.64. nmol).
60 ng (32% . (b) 2-(4-Carboxx
hcnv _1] _5-(3-4-dichl orophenon) - 1-4- |sopropaxypheny )
ogx |ICmaCI;‘2§ ; t eﬁngU$$§

V i.chi )-1-(4- |sopropo)yphenyl) 2-(4-nme
gﬁmﬁ%ﬁ%&%@éﬂ%%ﬁ%ﬁ%éBQ§$$% i ndol e- 3-carboxylic acid methyl

The s@SHEE cdfdung wad piparetoh accostense vith(szop Ebbyayple lvjremy

45 (799% , 200 O d6
S bydry oI B D R RO RSP AT GRS 5 5
& 2 sée (H36x £ an
mbmgﬁngg&%d élthj(ﬁ 85 J d)?n%g( i (r&H)al ¢ %&p (b$ ﬁmpl )34$) d

3-chlofo fohe ﬁylmor(mc@ 1:4 an :zlb\mswwiowwa%? p@tﬁ@ﬁﬁooa 004981
t.u Exanple 6 5-(' _-Carbanovin -ridin- 2-v]-oxv)-3-:
arbor viret hy] -1, -(4-trifluoronethor henvl |-

&;ﬁﬁ@&ydatm@s a6tV (£ 8b B0 pBifpdPny])indole-3-
rbanovi vvri

I n- -0)p')-2-et hoxypar bonyhnet hy

carbaﬁy-hb-g(;iﬂ-t rifluorometh- o): vpbenyl )i ndol e-3-carbo, Mic

acid et yl ester
The title r:.omnmm)é was prepared in accordance with step (d) Example 2 from

5-(3-chlorophenoxy)-1 —(4—1sopmp0xypheny1)-2—(4—mat]:mxycarbony]phanyl)—
indole-3-carboxylic acid methyl ester (97 mg, 0.17 mmol, see step (2) above).
Yield 61 mg (66%), mp 211-217 °C.

200 MHz "H-NMR (DMSO-dy), 5: 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-
7.32 (m, 2H}; 7.76-7.90 (m, 3H).

Example 62
2-(4- Carbmgqaﬁenvl}-i—( 4-chlorophenosxy)-1-(4-isopropoxyphényilindole-3-

carboxylic acid

(a) 3-( 4-Chiorophenoy)-1-(4-isopropoxyphenyl)-2-(4-methoxycarbonyiphenyl)-

indole-3-carboxylic acid methyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
S-hydroxy-1-(4- isopxt:)poxyphtanyl)-2—(4—mct110xyéal'b0ny1phcnyl)indo1&—3 -
carboxylic acid methyl ester (150 mg, 0.32 mmol, see step (b) Example 4;:) and

4_chlorophenylboronic acid (100 mg, 0.64 mmol) Yield 97 mg (54%)
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The sub-title conpound was prepared in accordance wth

step (a) Exanple 21 from

2- et hoxycar bonyl net h}yl - 5- hydr oxy-1-(4-tri Quoronet ho)y
hgg%g)lnndole-s- 10 carboxylic acid ethyl ester (95

riicotiaaniide (34 ng- 0.22 mmol ). yield 1 D2 ny
(85% . (b) 5~_Carhanorrlpvridin 2-ylo y) 2

carbo: ymet h51-1- (4-tri f | udi‘onet hoav-

phentv] )i ndol e-3-carbo--soli.) acid ethyl ester 15 A

m xt ure of

eahcwd*hehhgkl ester (86 ing, 0-15 nrnol see step (a)
above), NaOH (ag, 1M 0.45 nL), EtOR (1 nL) and HO (1

T]mE)ﬁlmngtsm'd rwed peeparsd i€ dcorrddhch, withhelepdd) Ekdrhpleed from
hCellt and acidifi t 14 with HCl (aq,
ISk RS SR R S
infoleistiebrbe 28 dCRERNREAGY @ﬁhﬁﬁg,aﬂd 7&%%1/35%@5{@8% 298ve).
fromEtQAc. Yield 36 ng (46%, np 128- 130
YiRhdz 7 Hmui((PYR, moNVBG-2R25¢ 8 1 42 (t, J = 7.1 Hz, 31-1);

oo P R8s % 1 T s SR 6

1 7 e, <
HHZ}( H)16%3-70 gfh,(a@}j z@g_ 72 ?@%@5 11-@17)#5 (7& _(Z.gg’gr.i
5Eg. 23 (de- 4.8, 1-9 Hz, 1H), 8-62 (dd, J- 7.6, 1.9 Hz,
1B). WD 20061077366 PCT/ Gk: 2005/ 004951 135 Exanpl e
65 5 (.i Carbanty]pvridu~-2-vlioa~ |- -carbnxvnleth d |
Exdmwiigiopna Ghent |)indnle- 3-carboxylic acid ethyl

ester 5 a)
2-@~CabGanbayhvicd. Ldiith@ophaxiy)) -2+ sbBoxyeahbomihdmed.hy| -

I-gé:isoproooxy- phenyl )i ndol e- 3- carboxylic acid ethyl
<AL sub-title conpound was prepared in
accordance with step (a) Exanple 21 from
2- et hoxycar bonyl net hyl - 5- hydr oxy-1 - (4-i sopr opoxyphenyl

(a))i ndsu 24 3y gasieeKenadyi-g- rﬁﬁgxyﬁheﬁﬂﬁtm(ﬁ@h&%m@uﬁ%
_anp e 12) an cni oroni cotl n-
acisethvleglesl d 63 ng (58% . (b)

Théséba%tﬁ?{ Pﬁ?ﬁﬁ(l S:ppéggrca i l %%]Vﬂ%:‘? ’)W?L% Spepfc) Hxample 1 ftom -

POXyYyp
5 hydroxy—l (4-1sopropoxypheny1) -2-(4-msthoxycarbonylphenyl)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 mmeol). Yield 60 mg (32%).

(b) 2r14-Calibo}.3$hcnyl_)-5— 3.4-dichlorophenoxy)-1-(4-isopropo E;:n Dindole-
3-carboxylic acid '

The title compound was prepared in accordance with step (d) Example 2 fiom
5-(3,4-dichlorophenoxy)-1-(4-isopropoxyphenyl)- 2-(4-methoxycarbonylphenyl)-
indole-3-carboxylic acid methyl ester (60 mg, 0.10 mmol, see step (2) above).
Yield 45 mg (79%), mp 199-203 °C.

200 MHz 'H-NMR (DMSQ-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).

¥opmol , see (h) Exanple 9) and 2-c- Mor BET/GR2005/0049%1




Ln

10

25

w6 20 3xcar banmoyl pyri di n- 2-yl oxy) - 2- car bo

' mdo)?e,_ %ﬁrﬁ)m vlic a...ld)e‘thﬁ e5ier

I ndol e- 3-carboxylic acid ethyl ester The title
conpound was prepared in accordance with step (b)

Exanpl e 64 from 15
PCT/GEZO0S5/004951

ymet hyl - 1- (4-1i sopr opoay- phenyl )i ndol e- 3-carboxylic

acid ethyl ester.(86 ng, 0.15 Tnuol, see step (a)

above). Yield 36 ng (46% np 210- 212 C 200 Mz

"H NTMR (DMSO-d6), 6: 1.29 (s, 3H); 1.33 (d. J =-6-0

Hz, 614); 3.89 (s, 2B:); 4.27 (q, J = 7-1 Hz, 2H);
Exadpiéd4( heptet, J = 6-0 Hz, 1H); 7.00 (s, 211); 7.09- 20

718(m211)719(dde-71 51Hz 1H);

17(d, J =46 10H | R. Examie

2 Car boaynet hyl - 5- (3- car hoxypyri di n- 2-yl oxy" - -(4-ison

ronoavphen )i ndole 3- 25 car boxyli c aC| d A mxture of
(2) 3(3 2 zthiagarborpdaethakld4ittiingiometthy |

4-1 $0x X I)| dole 3-carboxylic acid
0:».‘.@11?1?\'(1‘111&0?5 -c:'gr%ggol cyagnﬁ afid see step (a) Exanple
The ﬁ@-tlt]%cﬁﬁﬁ,wgﬂy paIQd?iﬁ am;—c)rdﬁi&@ WO eh 2 aMDxaWdste 21

stirred at 90 C h, concentrated, diluted™wth

fromveerhangabpntlaedy lﬂ-in@c@:bf— E&-IﬁfblorEIWSMsnﬁMddﬁeﬂ
5 The

caroc it o b e G Bt ot Vb e 2 250 Sefdore-

nicotFaXiddr(e4 MSDQOIn@hﬁlyeﬂwIdOJDQHnA aseth 11Cl (ag, 2 K The
WO 2006/ 077366 PCT/ GB2005/ 004981 ~ 136 sol i d.was

filtered off and dried for =i h at 60 C to give the

phcnxﬂﬂh@q}ﬂﬁarboﬂfhcﬂac@ﬁtﬁﬁl estbr = 6-0 He. 6H) 3-92 (s. 2H).
heptet, J = 6-0 Hz, 1El); 6.88-7-03 (m 21-1):

A mtuefgﬂﬁgs(s C(ﬂfhanmlu;mdw 291-p3R-3-mhoxgapnnyimet YEI((é ry=
; 13;6
morsef bl B S AR AN A ol B 56 o e

see sterbdfetionef Nla@r}D(mﬂ; i, Bt syl J, IBvdE] @-52E Bardi a0 B0 Yalvhe/as
aci_d 8 eths'1 ester 10 (a) 5 (4-Jrifluoromnethyl phenvl‘

stirred g eb 30T Pussiolgd éillg@ﬁ é}hr@tlﬁil/i:ﬁ]@%t aud acidified to pH 4 with

- HCI (ag, 2M). The solid was fltered off, washed with H;O and purified by

chromatography and recrystallisation from EtOAc. Vield 36 mg (46%), mp 128-
130 °C.

200 MHz 'H-NMR (DMSO-dg), 6: 1.42 (1, 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 (dJ = 2.1 Hz,
1H); 7.90 (br s, LH); 8.23 (dd J = 4.8, 1.9 Hz, 1H), 8.62 (dd, J= 7.6, 1.9 Hz, 1),
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A m xture of 5-bronoi ndol e-2-carboxylic acid ethyl
ester (4.22 g, 16 mmo]);
4-tiifluoromethyl phenyl horonic acid (4.50 g, 24
mol ), 1ti 3P04 (11-7 g; 55 minol), Pd(OAc)2 (176-ing,

W@ZDDBIOW) tri-o-tol y| phOSphl ne (478 nmg, 1. ﬁ(‘ﬂmﬂ?a%mm’)gl

EtAi 15 (20 ntL) and toluene (90 n.) was stirred
under argon for 20 mmat it, heated at 100 C for 2 h,
cool ed and poured into NaHé3 (aq, sat). The mixture

pas e tracted with Et OAc and the conbi ned extracts
-4%@3@5%é%hed with 1420 and brine, dried (Nta2SO4),
SCEOCABIhANBEHANT A Gtb Rl DR %5@@@%@%@3;\48%

the sub-fitle conpound. Yield 3.91

3arbmigliGacid etiw] £4taror omet hi |, henyl )i ndol e- 3- car ~ci d
ethyl ester Nal (2.04 g, 14 nnDI) in acetone (10 nlL)

was added dropwise to a stirred solution
a}(af N- £l ot8866 GlnptiRial delof ﬁ@tnngclfb

protected from
£- 5 : Lﬂvi-thylpbenyl)lndole 2 25

9&9@%&1& c)%mﬁswd araygjée R o S Wil s e et 5

above n aceto

frbﬁi T-@k&ﬁﬂyd@bboﬁ?]b{dﬂhﬂ@-ﬁﬁfm% lh(ﬁﬂieo%ﬂopoﬂﬂ%dﬂ Wedddi€£3 oX-
poured_ into Na2S203 g and ‘extracte
i eid phriagster 280 ma §-2 m:éol 61ib) E?éﬁ'l@ls'(tli)w@psl -QidpEpmicotin-

MR D% Lo e T PR sk Ve ot v treated

Mﬁth petrol eum ether to glve 30 the sub-title

0
(b) :énéj Yield 4,88 g (O3 i e

_?- 3- |odo 5 (4 trlfluoronetlnl
xvlic acid ethyl ester Anhydrous

car
T@lﬁﬂﬂnr@pmﬂaﬂ WMS)pl"ﬂﬂ@:[\h:( @cdflande, Wwith. stkp rthpEia::apIé 64 from
wer e added t

B bttt ot v DR T i pes P e Badal-c
-éar@@mc %.Eia}’ééh&@%ﬁt@f g(sé}ﬂég@ 18 mBo¥ %eé‘”@f@ﬂu () S5 nzlt*ggk\( B g

above), 17-4 mmcl);,
(4@@\1@‘”(%&12 <. g) and 4- cycl opentyl oa I pheny! bor oni ¢ -

2035&%&%@&@1‘4@@@? ST ke A LB @%ﬁcﬁéﬁhﬂ o
2}@311 Y %q, JIhel sel id3 aer @epesbed gw HE 1@!)09\@0 @nsiry Reng.

nbi ned
7.1% (m, 2); 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); §.13 (s, 1H); 8.17(d,J =4.6, 1.9 Hz, 1H).

Exarmmple 66

Carboxmathjﬂ 5-(3-carboxypyndin-2-yloxy)-1-( 4~1sonr0poxvnhenvﬂmdoIe~3~

carboxvlic acid _

A mixture of 5-(3-carbamoylpyTidin-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 (aq, 2M, 0.35 mL) and EtOH (2 wlL) was stirred at 90 °C
for 8 b, concentrated, diluted with MeOH and filtered through Celite®. EtQAc was
added to the filtrate which was cooled for 4 h at 5 °C. The solid was collected and

dissolved in H>0. The mixture was acidified to pH 4 with HCI (aq, 2 M). The
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filtrates concentrated and purified by chronatog ashy
to afford the sub-title 10 conpound (3-83 g, 71%.
(d) lu4-C clo entvlox hen 11 54-trif7uoromet hvl nhet, vl

wao 20icndelse- ?. 3-di carboa- ylic acid 2-ethyl estmRro/Gro0s/004981
4- Cycl opentyl 0>, yphenyl ) -3-i odo-5-(4-trifl uoroneth}

, | phenyl )i ndol e- 2-carbox- 15 ylic acid ethyl ester

(310 ng, 0.5 mmol ; sec Btep (c) above) in TF1F (2 nl)

was added dropvmset0|-Pr Cl=Li C1 ([10M|n TJ‘F
solid 500 filierdd. o amidijdd Tat 440 66, °C 1wy gie 5l Gongps g Yeeldy

stpgam of. dry G2 s passed. | heonahobhe i ure for 5

Bimﬁiﬂ’&h@ﬂﬂe rmtorr-
200 1 ’ét‘gfcﬁw@gamﬁ i eneds (@eJ ween e @Fo; £.30 m_)lH'am@I 73

sat The phases were separat ed and t he
(hept@0 JaguebHs, llHye&LMé)Je(m,ri&Bt e £ (|t rlg: 7Rfe’-58 (m

conbi ned or e th O and
1), B it A (R SoRy BB En YL LEE SAF BH 1 od by
chr omat ogr aphy, foll ovved by recrystalli satl on from

Et OAc/ petrol eum ether to di ve the title conpound.
Examfleedd 70 ng (26%. . 200 MHz ' 13-NMt (DWVBO-d6,), 6:

1-(4-@1& P?fﬂ(nwi%\]@_b?f?qi’?l gi %—[r&%@f@_ﬁﬁ%ﬂﬁiﬂ%@m 5}8 1# IB% 5;5’]41 17
acid? 7428 (d, J =8.8 Hz, 1H); 7.34-7.42 (m 213);

, J=8.8, 1.9 Hz, 111); 7.79-7.84 (m 211);

7.87-7.92 (m 211) 8.38 (d, J= 1.4 Hz, 111;);
111) . 1369 core
(a) 3+ ATHE ] D_cathog: 1149 gtl\]e[rsoprouo,)
A m V'o} E}ﬁnﬁh{dble&ﬂﬁﬁm i vick 'etliyategtet (£.0i2dp) 162mmol),
I car hoxv acid

a)
4-trif e BuesyRendioionttaici @ Fa 54 7omo]); ksPAki(d 1 ¢ty > BE510d:

PAOAof! (PLEk Aphan b IUT BB RibRe 5 Carebyl e

(20 nﬁg ifla 8 1He (86 t8T) %A0siPre@ wdEr Argmnrigl J0 frih laowe diebied at
crystafi satl ori from Et OAc/ petrol eum ether. .Yield

100 "IBrcﬁ @h( 00Uyl abd KoYB- BE® Podest @) d e gogre was
ex‘trafgfalbw tpl{it@%ocﬁ% cal blg)xé/c{ cﬁé&ltg Xﬁtréqw;ﬁgcﬁ RNIT]ZI.TIPEO and

d“Wa prépared I n accordance Wt

brine, S&Iﬁ‘e@ (f\*ﬁ)SCﬁﬂ(afdﬂ@éﬁraHdrﬂdrpmﬂ' ied by chromatography to give the
ono- 3-1 0odoi ndol e- 2-carbo)~ylic acid ethyl ester

sub- tl(ls e:&np;:tuafb Yiadd adbgé)>"ahd

(b) 3 Jodo-5-(4-tofluoromethviphenylindole-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 acetope (10 ml) protected

from light. Afier 15 tmin, a solution of 5-(4-trifluoromethylphenyl)indole-2-

carboxylic acid ethyl ester (3.80 g, 11 mmol; sec step (a) above) in acetone (60
ml) was added dropwise, fo]loweﬂ by stirring for 2 h at rt. The mixture was
poured futo N2;$205 (aq, 10%, 250 mL) and extracted with EtOAe (200 mL). The
combined extracts were washed with NaHCOs (aq, sal), water and brine, dried

(N2,S0,) and concentrated. The residue was treated with pelrolenm ether to give-

the sub-title compound. Yield 4.88 g (93%).

L ot e A L R



15 (c)

4-i sopropox2phenyl borortic acid.
-2. 3-di ca. rboxThc

5-Bromp-l-t4-iso ro ox henvl indole

acid diethyl ester
i odo-1-(4-isopropo?.yphen3,|)indol e-2-car box

Wélzﬁz}%qpfs‘g ethyl ester (1.6 g, 1.89 mmol; seRCEGEP0EDN)1951
above) i n anhydrous D 4PU (4 nL) was rapidly added to
42mmL421rrL) at -65

i-PrMgd Lid (1-U Min THF, .
C. After 30 mn at -65 C, ethyl chl orof ormat e (720

), 7. bé oveBbamWBRy LA 1308 Ehe il Xt ur
al | oned to vvarrlrjno T and” Ol o—cﬁﬁ%h—&?—e@éﬁ—g&j‘
CEOm iy 2ol rure was extracted with EtOAc (3 x 50
s_were washed with brine,

%%i?y P eSO Al B S pamhes i b lne

160 pRERIOgERRAYCA “conmound
Yield 650 z?ﬂlgM 3:’2?5“‘&’5%(% d “f%mf%)‘oﬁﬂﬂﬁﬁ R o crirborylic

o f(t%YIt‘?r’STﬂf K48 @nﬁﬂﬁ\mmk isch stelz‘{}n )b OCE(OA s €h. p@%bp?(g;

&Mud:l? G Hlofjécﬁl}pé{c mg_s ﬁqugﬁ ﬁ‘{y@gf: la gra%]gl.%}kt@p%%.g_%mm acid

ent an

(3.8 oC 10 8EtmAD). Tt Smpdkor ; :
ﬁf-*Br ogrg 5-trij ?&uolr onet h?/l\%a;rsltgaﬁgl%om%b 5 ﬂé@? lr‘rﬂokf fmd
tregdbgughs Calite™. Wb seliggevery N@s}sqﬂrwﬂgﬁtow wa 1RDcdHHng

Iat d to 0 cool ed

fﬁr@%scorﬁﬂlgnt%‘%&j (a%?j ﬁull‘ﬁ%g\/\%b %170 ?ﬁfan gl §nf: Tpetitle

-78 C
Gwmmdéa\%ag, Hi%kpowed to warmto rt and was stirred at
it for 3 h- The mxture was diluted wth T14F (15 nl)

and added to a m xture of

i dol e- - e
(&3 BOTelonk ok SORLAPARYRIERL, L LIdR]E: 2, Srdicaghos
see step (c) above),

Ygiagidiybthakdser (800 rTg 1.69 mol ,
20 mol ), (77 nmy, 0.40

I- %@gg%ﬁmﬁéﬁw -*'%Pr? &Wqﬁﬁr@n%@pk(esﬂ:&nm 2-Tehor-
ylimesicuiteyaer (S 66 85 ol O () pBANLEALNLO 1)

NF34C (aq, 50 m) an
ﬂﬂ@@x@gpmyz to THeMg@trbﬂie(d (BMeist THIEHOWES €. Mﬁﬁja ?awarP
Na2504) and _filtered thr ough Ce

rine
“i% & ”%“Bla fie P 8T60TR RE ATNE PR eS precykthrongh tlh:ememrblfdfteﬂ
ﬁhﬁrtaé rat was di ssol ved
mif ia SN Gab MEROI ARl HNE TRSLANS R8s Gy iioned

drous Et,Oand II1dC
etgrega F{*F%M (]\Q@L}igm:éﬁlm@f sy salp jli i @hishﬁwﬂﬂe?&lbﬁirﬁtﬁw%ﬁd the
. e was treated wt
T o %E%f%&‘%%& (o Cher® F‘?@h’l@cdc@ﬁsﬁearmmsm B

ous
waHed wigh HD (ﬁ:ao/darme dr1e:d (NazS04) 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,), 8: 1.04 (t, J = 7.0 Hz, 3H); 1.56-1.98 (t, 8H);
4.17 (g, J = 7.0 Bz, 2H); 4.84-4.92 (m, 1H); 7.057.13 (m, 2H); 7.28 (4, J = §.8
Hz, 1H); 7.34-7.42 (w, 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).




(e)
1-("4-1sonronoxrypheny])-5-(5-trifluoronethvl pyridin 2
t1)indole,-3.3-dicarbox- ylica2id A m xture of
ol réA3dsSOPr opox PCT/GE2005/00498"
Wa “gﬂﬁ({ 3(( [)-5-(5-trifluoromethyl pyridin-2- yI)lcpdo le-2 Oéd o
15 di carboxylic acid diethyl ester hydrochloric salt
(150 ng, 0.26 mml, seelstep (d) above), NaCH (aq, 2
M 2 rnL) and dioxane (3 nL) was heated at 80 C for 4
Exaiiple 68f ter cooling, the reaction mxture was acidified

1-(4- pth HCI QMWMTHP _—\ln.nd$ !‘I’% Z‘Jla’?cﬁi&cll!m évvas

af;ldthe t|tIe conpound. Yield 96 ng (76% 20 200 IvlHz
'H NMR (DMBO-de), 8: 1.31 (d, J= 6.0 Hz, 61-1): 4.69
(heptet, J= 6.0 11. z IH) 7.05-7.14 (m 2H); 7.22
] : Zlgtr 2H): 8.08 (dd, J=
- 2 8.6117, TB); 825
The é&dﬁﬂé mm&%a%%rgpdﬂzd u:z %&aurdz&cg&flﬂﬂmeﬁ Fbil Ekatiple BH) ;
1F). 25 'Exanpl e
from 3- Hfarrbmdo};fﬁedmbdx-y'ac 6@d @Hij’d) r:egﬁé%é)éya? Pspahyiplieget &y3-

carboxt~lic - phen Y, 2 et hox

f“'JTS’EIéP’é%t%PDIJFPé‘Eﬁ?@L“{P&FFﬁ?FW gﬁlﬁb@& ngcar'“b@x, acid ethyl
ester 30 The sub-title conpound was prepared in
accordance with step (c) Exanple 1 from

10 (b) s-Bretnbrioiodyddr %Mp&e&ﬂ&h&@@s ca

rboxyl i [ r 2
The OFHE EIBOSOOFHY par&dz%]eﬁvgmgq P48 IB0Eapls e
a- bmi:;ma-%ﬂﬁbﬁ: 'B&alﬁcﬁ@h'é &id | QKA phseaty [Raraac (ayibove). 1=1th
.76 nunol).ield 53 ng (29%,). (b)
4- wolﬁﬂﬁa}qmbm}qlhmemrhyw?—l@ ( chl or onhennx~I - |
nhenvl i ndol e- 3-carhox~'lic acid 5 The title conpound
was prepared in accordance with step (d) Exanple 2

5 (c) 5 %ﬁ'tﬂﬂb 1 (4-is0pro p}cvnhenvl)mdole 2 3-dicarboxvlic acid diethv] ester
enox, ~y) - 2- et hoxycar bonyl met

orog I-I-ggﬁlngll
5- Brmﬁead;»b&r ORYPIOT @r;s@)m@tlwcaregwc g8 Eﬁ%
t te
s 1.89gamel B Gy SRS R etk AR IR A o b
to IPGIQV@@ng) ;(l Oa\/.[ ﬁi(—)'[ggsl-lgtp L g L 43 IBB} it 18 WEH)Y%O m(:jm at
m : . J-

-65 °Q,-cghyl ¢hlorofyrppie (726 35 r(ﬁomsoh Vi ks addei &H%Flé« “Jéﬂ was
20  allowed to wamm to rt and poured into N, Cl (aq, sat, 200 mL). The mbtture was
extracted with EtOAc (3 % 50 mL) and the combined extracts were washed with

[ ]

brine, dried (Na:S0s), concentrated and purified by chromatography to afford the
sub-title compound. Yield 650 mg (72%).

25 (@) 1-(4-Isgpropoxyphenyl)-5-(3-trifluoromethylpyridin-2-vllindole-2.3-dicarbox-
vlic acid diethy] ester hydrochioric 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:0 (5 mL)
was added via syringe. Afler 20 min at -78 °C the cold mixture was cannulated to
30 cooled (-78 °C) ZnCl (1 M in Et,O, 7.4 mL, 7.4 mmol). The mixture was allowed
to warm to rt and was stirred at 1t for 3 1. The mixtore was diluted with THF (15

mL) and added to a mixture of 3-bromo-1-(4-isopropoxyphenyl)indole-2,3-
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23

30

' 2-'Carboavret h y1-5-" 4-chloro henox--0 -1 . hem
I i ndol e- carboavlic acid 15 (a) 5_(4-Chl orophcnoxv

-2-ethox' carbonvl neth v1-1- hen

wczl i ndol e- 3-carbox7,-].ic acid ethyl ester The

t89878¢% conpound was prepared in accor dancRCUGRE05/004981
step (c) Exanple 1 from

2- et hoxyear bonyhnet hyl - 5- héé,gr oxy- 1- phenyl i ndol e- 3-carb
oxylic acid ethyl ester (I40 ng, 0.38 mol, see step
&)y Exanpl AN .4 henylb ic..acid 20 (11
oo EIEP g Ml RO GRETTYD BERT fe"SleE (A0l
PR i Ox VieR Imgl, -052 ‘ninelh| Grogbemeyy0.40 mmol) and N-methyl-
-1 - phenyl i ndo] e- 3-carboxylic acid The title conmpound
%&ﬁgw%%‘eb}-a WLicﬁ%'T ARG Wistvaet ép oY oy fex@mppewgd mio

Nmem t, 50 mL tracted with 1-B 30 mT -
5}_&4( 4-(3%1 ore phen)ogl?d) “eth o‘;g(lycér gg]r\}@e] gﬁ%ﬁf)l TBF} SAYT T
cpirast@ wear Woksd with &ohg dri28 (Beif.) est Sterddbrough C:1054 The

| . see step. e), Yield 2 56%), rap 202-
TR LGP MR G185 BePies, Gt vk copppmraied
THe PidueObas( dRsofHEd ; Zﬁ@_ rehisdh, r@r‘%@ 1Pinka? 5

30 771 d ae ST ;"éllaiCIS-l Ly ?log,m?%:’ Ty
2 #s0e0d 3D G\ TRET ) GRRACRS (3048 8as chAdentrEbedrand ke rédidus
=Car bon; et -5-(3-chl oro-4-fl uqgrehenoxv ,
Wﬁﬁ%@ﬁiﬁﬁﬂ?ﬂ?ﬁ@%%@% %%m EVE the rﬂaa-méeayompoun)d- Yield 900 mg
($ref)3- Fl uor o- 4- chl or ophenoxv) - 2- et hor vcar bonvl et h

I - I- nhenvl i ndol e-3- 5 ga boiaiic acidacid e~ thvl
ester The sub-title conpound was prepared in
PAY acyvi h 3

ol ..-e'

yixadid C acid et yI ese; (O g, 0. 35 |, see sep
~(b) Exanpl e 3) and 3fl uoro-4-chl orophenyl boronic acid

A mizgregs 1648 prepasypheni)-§ HE-mifieormyethBidindD yDi)ole-2,3-
2 : et hyl - -fluore 4-chl or no r') 1

i O P BN Mo Gtk PR S o v

abprEPATEH {4, 2GLOT SN GAd wﬁd}da;l@ gaeﬁ%?] s BxROPhes@ o 58 b,
-2-¢

5- (3-fiuoro-4-chl orophenoxy oxycar bonyl nmet hyl - -

Afpreaeplingidbt eagiopanbaue was acidified with HCI (aq, 1M) to pH 5 and
filtered. The solid was recrystallised from EtOAc/petrolenm ether to afford the
title compound. Yield 96 mg (76%).
200 MHz "H-NMR (DMSO-dg), &: 1.31 (4, 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, /= 1.1 Hz, 1H); 9.04 (s, 1H).

Exampie 69
2-Carboxymethyl-5-

-1-phenylindole-3-carboxsyli

S-~chlorophenoxy

(a)  5-{3-Chlorophenoxy)-2-ethoxvcarbonylmethyl-1-phenylindole-3-carboxylic

acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 fiom

2-ethoxycarbonylmethyl-5-hydroxy-1-phenylindole-3-carboxylic acid ethyl ester




Ly

10

15 ylic acid éthyl ester (103 ng, 0.205 mmoi, see step
(a) above). Yield 28 ng (31%, np 174-176 C. 200 M
"HNV[R (DVMSO-d6), S: 3.78 (s, 2H); 6.59-7.06 (m

WO 208Hy367. 19 (dd, T= 6.1, 2.9 Hz, |11); 7.32CT/GE2M{004098]

3H); 7.54-7.71 (m 3H); 7.73 (d, J 2.0 Hz, 113). 20
Exanple 72 2-Carboxynetq%l-I-(3-ch|oronheny| - b5-
3 trifluoronethoxypb enoXy)i ndol e-3- carboxylic acid

( 1401“‘% 30-4bimBRYpAENT 19 (oL BEHBNY dAPBOMy THRRIT LS 3 1 uo

(118 1ofn@t7lgy{]lgacnqu)h B0 (iogpl e- 3- car boxyl i cacid et hyl
' ster The sub-title conpound was prepared in

accordance with step (c) Exanple I from
‘ Dhﬁhhydioxylnd

The ﬁﬁé’m E&nﬁ b&as l:@ n§hc@%ﬂ§c hrmhf LEO@NEkAYble 2 from
oroni e aC| ng, 0.50 minol). Yield 110
5-(3- claoﬂzaahnroov)vmth@mt@ﬁymh\m@udph anmyhyzacgg)

" 2. Ca

eth\fl-f:ﬁtelti‘* 35 5 Sl 7 i) M BnpSl U R 2R 1% o

f;@&gﬂﬂﬂ%%@?_ prepaigd in accordance with step (G
npl e 40 from 1-?3-chinropheny|) 2- et hoxycar bon}
200 VA HRNME- (03430 14;), GoB @m 12) ph BHOXYE) (mrﬂﬁt @:3157.53 (m,
3-carboxylic acid eth ester (100 nprg 18 mmol, see
3H); 2660 100 absvieds. (i & ﬁﬂé@ 1%1269%3 (55, %Ifa) 212 C 200
hU-1z' H Nlv (DMSO-d6), b: 3.88-4.17 (m 213); 6.95 (dd,
J =18.5 1.9 Hz, 113); 700-718 (in, 31-3); 7_26-7-61
;{an%qbwﬁl ); 7.93 (d, J =1.9 Hz, | R_ 10 Exanple 73
Car box~ 2nethv|-~-(4 chIorohcnox-~-I- 4-di eth | am nn
2 -Canpaagmnet behd ol rehimro phs ) n¥lindg é;‘carbo}:vhc acid
5-(4- Chloropneno) ~O 1-(4-dieth }~ am nophenvl
- 2- et hox- vcarbon 71naeth 1- 15 i ndol e- 3- car boxvl i .

(a) Mﬂm £

i n_accordance wth step (c) Exanple I f|-on1‘
acid ethyvl ester

The sub-title compound was preparsd in acgordance with step (c) Example 1 from

2-sthoxycarbonylmethyl-3-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, 33%.

(b) 2-Carboxymethyl-5-(4-chloropbenoyy)-1-phenylindole-3-carboxylic acid

The title compound was prepared in accordance with step (d) Example 2 from
A-(4- ch]orophcnoxy) -2-ethoxycarbonylmethyl- l—phenylmdolc 3-carboxylic acid
ethyl ester (45 mg, 0.094 mmol, see step (a) above). Yield 22 mg (56%), mp 202-
204 °C. _

200 MHz 'H-NMR (DMSO0-d,), 8: 3.96 (s, 2H); 6.92-7.07 (m, 4H); 7.33-7.49 (m,
4H); 7.56-7.62 (m, 31—1};-7.71 (d, J=2.2 Hz, 1H); 11.0-14.0 (br s, 25I).

sl
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1- (4-di et hyl any. i nophenyl ) - 2- et hoxycar bonyl net hyl - 5- hy
dr oxyi ndol e- 3-carboxylic acid ethyl ester (150 ng,
0.35 znnol, see step (b) Exanple 1) and 4-chl oro-
phegglboronlc acid (83 ng, 0.53 n¥l). Yield 107 tug

WO HISHTTE) ( b) PCT/GB2005/004981

2- Carbol j, met hyl - 5- (4- chl or phenoxy) - 1- (4- di et hyl am nop
hen )i ndol e- 3 carboxyli o3 acid The title conpound
was prepared in accor dance Wi t h step (d) Exanple 2
fro

—é—lzlﬂ—cbl or ophenoxy) - 1- (4-di et hyl am nophenyl ) - 2- ct hoxyc

2 Arhoayti-asl-iyh idhteb - Baor@fhe6aRD0O X bl indcle i -etrByslviie stigr
(107 ng, 0.20 mml, see step (a) above). Yield 90 ny
(8996 np 210 C 200 NM Hz' H M& (DNBC>d6) 5. 1.14 (t,

- £ PRES:.

(. ] 2 !
ce&'ﬂn@h,m@cﬁ&{hﬂsﬁi (rn' 4H) 7. 09- 7 21 (. n, 2M
SU% 7.43 5 7.68 (d, J =
sup-t3e %J%H?Pn wed Wﬂp%l%fﬁ?@?#’?%%h ﬁ@#‘é@?@%)eobﬁg@l
"J r _ I =
%‘%*—%a R T T R et

(186>ng,)0)3 Snmnioda-see stearbpBrahyile 3 panidds fhof@)f- chlorophcnylbommc
Di et iyl 2-naphth)||oacsl|-2-ethe
aﬂ%%béﬁﬁ&ﬂ&| Pﬂ&gfgy Léﬁ? Boxylic acid ethvi ester

The sub- t|tIe conmpound was prepared in accordance with
step (c) Exanple I from
(b1- = i =hoxvda yidotet ydrbdehiz d
acrm yi ndol e- 3- car boxyl ic aci d et hyI ester (150 ny,
88 35 mmol, see step (b) Exanple 1) and 2-naphthyl- 10

Tﬂa:gmﬂ b@mp&ma W&Lpi¥Barc® 18 Jcdhidinke whtelish 86 PEhmpi34%om
%mr@:ﬂxvm@pnh}qmm%%ﬂmomawmm%ﬁﬂa:rh@ns)lir@n(eza-mpm-dv
it] d
yhc%‘{é )e{hggf%gtgr ?1593 ?&ﬁcué&%? & Sa} ég;o@ggp@cg ‘ig mg
(3 I%g)rﬁm 15176 °C.

1- (4-di et hyl ar ni nopbeny] 2-napht h) rl oxy) - 2- et hoxyc
?oamsﬂﬁwﬁmmam )33- Scid r(ﬂ@%&t pE9acitdne b)) 7.¢3 (&, J =

6.1 Y907 99780, 58587 $4.5R1 (@) s BRI, S Fr2 Y Y

Example 72
2-Carboxyrmethyl-1-(3- h_lorophcnvl)_-:; J-triflupromethoxyphenoaxv)indole-3 -

carboxvlic acid

() 13 -chlorophenvh—Z—athux‘,?caIbouvhuﬁhvl-S ~(3-trifluoromethylphenoay)-

indole-3-carboxylic acid ethvl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from

1—(3_~chlorophenyl)—2—etho}:yca.rbonyhncthyl-5-hydroxjfindole-}carboxy]ic acid
ethyl ester (135 mg, 0.34 mmol, see step (b) Example §) and 3-triffuoromethyl-
phenylboronic acid (96 mg, 0.50 mmol). Yield 110 mg (60%).




(79%, np 210 OC. 200 MHz'il-MW1R (DVBC-d6), 8: 1.14
(t, J - 6.7 13z, 6H); 3.41 (q, J =6.7 llz, 413,
over |l apped with DMSO and water);.3.93 (s, 2H);
WO 2806787366 87 (in, 213); 6.88- 20 7.07 (m 4H);pr/Q82ilsRd4951
(m 2H); 7.39-7.43 (n] 2H); 7.68 (d, J = 2.0 13z, 1H);

12.1-12.6(brs, 213). nPIe 75
1- (4- Di et hyl am nophenyl ) * Y9 et hoxycar bonyl metlryl -5- (4-

(o) A HOLOTRL O 25 RREROKYLLDA! 9 35680 RO 8, 801
aT-gghylagnjnophenyl) 2- et hoxycar bonyl neth), 1-5-(4-trifluo
romet hoi phenoxy)i ndol e- 3- carboxylic acid et hyl ester

TheThde suhpaunt [ver:qoapoihd wasrdpnapeitk dlapncadoemgand® arrhh
st a fro 30.1-(4.di ethyl ami nop . . .,

i e e b Bt e AL D T S

3- mﬁ@ﬁlﬁewime@ml%@te@ (el 838 %ﬁmcsﬂ%&: B¥p (4) ARVD). . VisREs2
step (b) Exanple 1) and 4-tri O. Uor o-

mg 'hbxmﬁéﬁiéhéﬁoronlc aci d (347 my, 1.3 nnol). Yield
I]g 67% . V‘D 2006J07366 PCT/ GE2005/ 004981 144 200
200 e 3

Myl P Fidre- 5 (ma2Hy 6% ddod 7 8. 91y Hz.
1 3 4,( Hz: A4Th:
L) 7§§7(1t8( &)774(17%6“3 ?l%? 9’3&‘ 2H)Cl 931H§=5%H J=7.0 H,
666680(m 2H) ; 690(dd J =8.8 2-2 Hz.
HL 6.94-7.09 (try 3H): 7.10-7,21 (m 4H):; 7.83 (d,
10 Example Do pz  1H). (b)

Lre

with step (d) Exanple 2 from
1-(4- dlethylan1nopbenyl) 2- ethoxycarbondeetbyI 5-(4-t

-- {2) ri ff—r@gfsﬂaﬂe? nor- §t18§\r/ XtX'LJmu Ci d

15 mdoM—%haﬂbd;@]lc fidi B&fter 200 MHz' H- I\I] ( DVSO- d6) 6: 1-15 (t
J= 6:-:8 Hz, 6 3.42 J ~ 6.8 Hz, overla ped
The subriglesomep Wr@pa)rug g: aggorfigncezxpcbth stgp -Q@ ]@.ﬂg@l% 10

1**%?@“%%@%}‘3‘%?“%th%ﬁzﬁb@naﬁ?ﬁw Yot oo
acid Ethpll efter, (158 Bg,2085) mnbd. e 128 ()bExmnpl2H)) and 4-chloro-
phenylberonic acid (83 mg, 0.53 munol). Yield 107 mg (57%).

(b) 2-Carboxymethyl- 3-(4-chlorphenoxy)-1-(4-diethylaminophenyDindole-3-

carboxylic acid
The title compound was prepared in accordance with step (d) Example 2 from

5-(4-chlo robhli:noxy)— 1-(4-diethylaminophenyl)-2-cthoxycarbonylmethylindole-3-
25 carboxylic acid ethyl ester (107 mg, 0.20 mmol, see step (a) aJ:..)ove). Yield 90 mg
(§9%), mp 210 °C. '
200 MHz H-NMR(DMSO -dg), 6: 1.14 (t,J' 6.7 Hz, EI—I) 3.41 (q, J = 6.7 Hz,
4H, overlapped with DMSO and water); 3.9:. (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 (4, 7 = 2.0 Hz, 1H);
30 12.1-12.6 (brs, 2H).
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Exanp_ 76 2=Car box; vnmet-hy]-1-(4-isoprro vl nhenYl
-5-(4-ttifluoronethyl phenYl)i ndol e-3- carboxylic acid
00 (a) 2-Ethoxycarbonvlinethv]- |- 4-iso ro
vl nheny5-trifl uoromet hanesul fon , w ndol e-3-carboxy ip
wQauecd7ebhyl ester ox Pyridine (0.6 nL) was agdaethihd@iost
sol uti on of 2- et hoxycar bonyl net hyl - 5- hydr o2y-
1-(4- |sopropylphenyl)|ndole 3-carbox:3'lic acid ethyl
ester (400 ng, 1.01. nmol!**25 see step (b) Exanple 10)
in 12 (10 nL). The solution was cooled to 0 C and
E—;*t‘éfggg:%gromethanesulfonic anhydri de was added. The
2-CEA6 ABHNL XU BiaSiSdghEA @A 3 b naphih #1050 Bdle-3H . O
50z ) was added and the aqueous phase extracted with
catigrylivacid The extract was dried (Na2504), concentrated
and purified by chromatography to give the sub-title
compound Yi eld477 ng (87% . 30 WD 2006/ 077366
(2)POLl D208 RA496hy) 1A I(atabthamaw@eaé@carbomqmeﬂwmdo le-

. 7pnihnethvl-1-(4-1isnl~ro rlnheny)-5-(4-tr
3-ganrpalieasiq piaVDREeIvi ) - i ndol e- 3- carboxylic acid ethyl

g

T i b Syas e n e danee h SRR RS ) o

1- (ﬁaﬂah{ﬂlamﬁmDlsaﬂyﬂ)%l)tﬂ:@xwafbﬁy@ﬁrbnﬁhﬁ&-nbﬁkmtylmd@lea%&b@hhid
ester (133 rug; Q.25 nmol, see step (a) e)

acig. ftﬂflii’lqu%r(b?rpem&yl pReHA0b o8 FP @é%a@ﬂﬁzﬂn@d zrnzﬂaltﬁyl-
7 o
bow%f"d @grl%hgﬁy sp%l"r]u%;%wa’l Padun0) (78 my, 0.067

mmol ) and anhydrous di oxane (10 nL) was stirred at 90

C for,
Cb)rﬂ_ S NG - S T—
car &B QQAM concentr at ed and purlfled by chronatography

gi'vée 'the sub-title conmpound. 10 Yield 102 ny

The Tﬂ%DDDZQDOT)deW@[pbipﬂ&ﬂﬁﬁﬁlff@pdrdﬁ.ﬂq%witjs oppddy Example 2 from
1RGP b e T e B Daeh Gabdindals i
carB&E/OE G8RGEhyMebBr SI0TRnL, ) 20E%aD e Zech (@MBbove). Yield 50 mg
(79%%), mp 210 °C.

200 MHz IH-NI\{F_{ (DMSC-dg), 6: 1.14 (t, J = 6.7 Hz_ 6H); 341 (q, J = 6.7 Hz,
4H, overlapped wit'h DMSO and water); 5.93 (s, 2H); 6.75-6.87 (m, 2H); 6.88-
7.07 (m, 4H); 7.09-7.21 (m, 2HY; 7.32-7.43 (m, 2H); 7.68 (d, / = 2.0 Hz, 1H):
12.1-12.6 (br 5, 2H).

xample 75 . .
1-(4-Drethvlaminophenyl)-2-ethoxycarbonylmethyl-5-(4-trifluoromethoxy-

phenoxv)indole-3-carboxvlic acid ethy] ester

(2) 1-(4-Diethylaminophenyl)-2-sthoxycarbor lmethyl-5-(4-trifluoromethoity=
phenoxy)indole-3-carboxylic acid ethyl ester '

The sub-title compound was prepared in accordance with step (¢) Example l-ﬁrom
1-(4-diethylaminophenyl)-2-ethoxyearbonylmethyl-5-hydroxyindole-3 -carboxylic
acid ethyl ester (438 mg, 1 mmol, see step (b) Example 1) and 4-tnfluoro-
methoxybenzeneboronic acid (347 mg, 1.3 mmol). Yield 400 mg (67%).




10

25

30

15
2- et hoxyear bonyl net hyl -1 -(4-isoprop), | pl -heuyl)-5-(4-t
i . fluoro- meth}dphenyl)indol e-3-carboxylic acid ethyl
WO ':a(|0§/$§-e_,['f, (100 ng, 0.19 mml sec step (b) abowe}sro¥i/edids
ng (81% . 200 MHz H-NI\/R(DI\/SOdG) 6: 130 (d, J=
6 9 Hz 6H); 3,05 (heptet, J= 6.9 147, IH); 3.98 (s,
2H) 710(d J-86Hz“‘1H) 7.33-7.43 (m 2H)
9-7-61 (in, 03,7 7.94 (m_.41-1); 8 1{d
wom;b Iiﬂéwéf’fﬁh(wé -3 olé%mp?@ #75 {L.J ST Hz 5HJ.

4 an r bo WA 5d = ( ef-hyl. am i, e Qu( L 6igf |
4d6$2rretﬁg&;?ﬁ' o&b-‘ g %?arbox |2Ma% det h4 70
Hz, gﬁt;atroc?-@so (m, 2H); 6.90 (dd. J = §.8. 22 Hz lHJ 6.94-7.09 (m, 3H);
§4 D et {l am nophen I) 2- et hoxycar bonyl net hyl - 5- (4-t
7.10r7.2) Geriehet hold dhe?f"l y§¥-ndol e- 3- carboxyl i ¢ acid
ethyl ester (150 ng, 0.25 mmol, see step (a) Exanple
75) was hydrolysed at 55 C for 3. h with NaOH (aq, 2
) | xbarblshahand(a-ditxanndobentl)-S-(PariRuarpmathotesheriobred
in step d) Exanple | gave the title conpound. Yield
indo & 1d30 200 MHz' 13-NVR (CDCI 3), 8: L24 (t, J=

. 7 y o &=
The ;11]8 CPEIPDL H) 3,5 P%Pﬁé& (n% dcrzal_lglgncEWWI_JL]:’r)’%fE?v (g) %’)\%&T(&qz 1‘9%) ;
1- (4-@1¢@z§deﬁm§<§)h@ Ay1)- %?id%ﬁb%%dmw 344&3&01& rﬁ’ct]::lfbjrphlch
(1n ;
oxy)dols Lﬂca?mlmv@cm [cthED Bt ey feé@f%'l 0, 31?4@[@( AR FER T above).
vieldibid P | amu o henyl etho" )
carboﬁv’f ®thr! - S-(4-triflu~ronethn~. vphen- oi

200 RIGOTENSFCArISXME) 6: adidt,5 A 08 MUEE). GF 42 (g, J = 6.8 Hz,
1- (4-di et hyl am nopbenyl ) - 2- ethnxycar bony] net hyI 5-(4-t
4H, wviefléppof o4th REYR®E. apg e ky’) I ndoP el 3- Ealt- B%irw Pi)de P (dd,

7= S IEARG O3B 0305, 15 R OO0, oM
7.71 hﬁaf:eyz@&) nef uxs fgk, 2).h and cool ed. The pH was
adj usted to 4 by with NaCH (ag, | M and the mxture

was extracted with Et OAc The organic |ayer was washed
Erarh ] f_q brine, 10 dried (Na3504), concentrated and
= irT1ied by chromatography to give the title
2-Car® m@cﬁ (Yiigh o ilphengl) (380 uaBnetirtiRen ) it ANIdARS -
(CDd 5107199(m911)336(q J = 7.0 Hz,
M_IQ)@,L

(a) 2-Ethoxvcarhopvlmethyl-1 -(4-1sopropyiphenyl)-3-trifluoromeathanesulfonyl-

oxyindole-3-carboxylic acid ethyl ester
Pyridine (0.6 mL) was added to a soltion of 2-ethoxycarbonylmethyl-5-hydroxy-

1—(4—isopropyli:hcnyl)indt)1&—3-carbm:jrlic acid ethyl ester (400 mg, 1.01 mmol,
see step (b) Example 10) in CH,Cl, (10 mL). The solution was cooled to 0 °C and
trifluoromethanesulfonic aphydride was added. The reaction mixture was stirred at
rt for 26 h. HaO (50 mL) was added and the aqueous pbase extracted with CHyCl.
The exlract was dried (Na;S04), concentrated and purified by chromatography o

give the sub-title compound Yield477 mg (87%).
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(s, 214); 4.07 (q, J- 7.3 Hz, 2H); 6.59-6.76 (m 21T);
6.75-6.95 (rn, 3H): 6.97-7.17 (m5H): 7.87 (d, IH 15

aa ule 79 2-Carbo).vnetbyl -
|-(9-etb), Il carbazol-vl)-5-(4-trifluoromethoL phenox7

wQ poogotms3- carboxylic acid 20 (a) 1°(1 EthYlg @ffpﬁﬁﬁl%m%m

4-yl)-2-ethoxvcarbontrlneth.yl-5-(4-trifl uoronet
en- oxv)indol e-3-carbomlic acid ethyl ester The
sub-title conpound was prépared in accordance with

ste . Ie 1 from
(5). oOESI RS ORIREE bl At pusiohgnd i Hay ooyt thvishdiyts
aC|d et hyl ester (150 nmg,

ll'ﬂ:HO’l'“ yl :uq' IL"‘Q]CQELJL: (=1 1\n ¥ J‘C
U. 3T nmmol ,"See step ( Exanpl e 14) and 4-trifl uoro-

A25 mmmxgﬂ&@mymmgnmhﬁen ¢H- {5830 pyiphendl )Qﬁn e mehekd
]\11/[%) ﬂ%ggﬁgl g ilCarbox ymet hyl -1-(9-eth
W plesi-Fargop C@Fﬁdfqt%r%%ﬁhv@)mw%bewm@lysee step (a)

il a

. bR RurBneai e béﬁy&%fdhclﬁé&& (k3 _%gx@”g[%,pg, 48P0, (276

prepared in accofdahce with step
m@Q2 mmoal), ‘tEfILLJSUIlthIlYlPhOSph.lﬂ-.,)pﬂ.HadlLIm(O) (78 mg, 0.067 mmol) and

B TERALY 785 S EERR0t Pl g nacbens
i é’%‘z’m’v%@%@ e/"%ﬂ%‘%é‘é’ﬁ%%/ R TR b RS

coneptipatgdDVBOPHalicd By cbromato graphy) to= gbeStht spb-iBH) cordroB6d.
6.92 (dd, |

, (9, J =6.9 H, 21-1): =
3%%1@% ﬁéﬁ © FI); 6.99-7.11 (m 31T): 7.19-7.40 (m
7.42-7.59 (m2H): 7.71 (d, J = 8.3 H7, 1H: 7.79

%d 1H) 785 (d_J:8.7 HZ_,FlH); 8.19 (d, J= 7. Hz,
(@ arb }‘ t hylphenvllindole-3-

THe- tifleheoessantionsd prepaist il adcoddmne PRI didyr %j) Hoarh20Y! & 8n
4-trifl uoro tr2?7 v- henox i ndol e-3-carbox wli'c acid

2-ghepcanbepdm dfpopramhesriédhdrifieasopr epared in
m@&QﬁEEQ?HEﬁGPé@—quﬁ&Sﬂc GEH &Hﬂ'@;kf ( bod 58™.19 mmol, see step

(b) above). Yield 75 mg (§1%).

200 MHz 'H-NMR. (DMSO-ds) & 1.30 (d, J = 6.9 Hz, 6H); 3.05 (heptet, J = 6.9
Hz, 1H); 3.98 (s, 2H); 7.10 (d, J = 8.6 Hz, 1H); 7.33-7.43 (m, 2H); 7.49-7.61 (m,
SH); 7.78-7.94 (m, 4HD); 8.41 (¢, 1H); 12.3-12.7 (br s, 2H).

Example 77
2- Carbm;vmethvl-l -(4-diethylaminophenyl)-5-(4-trifluoromethoxynhenoxy)-

indole-3 -carbm.yhc acid ethyl ester .
1—(4-D1ethylaminophenyl)-2-ethoxycarbonymethyl—5—(4—triﬂu0romethoxyphan—
oxy)indole-3-carboxylic acid ethyl ester (150 mg, 0.25 mmol sec step (a)
Example 75) was hydrolysed at 55 °C for 3. h with NaOH (ag, 2 M, 2 mL) end
dioxane (2 ml}). Work-up as described in step (d) Example 1 gave the title

1

compound. Yield 110 mg (77%).
200 MHz "H-NMR (CDCly), §: 1.24 (t, /= 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 (q, 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).

calTBLON! (4 nmor pholin-1-v]-Dhenyl)-5 (4 trifluoranetho
—hsrm%{—c# i ndol e- 3-carboxylic acid 10 (a)



2- et hoxycar bonyl net hyl - 5- hydr oxy- | - (4- nor pholin-1-yl-p
henyl )i ndol e- 3-carbox- ylic acid ethyl ester (300 ng,
0.66 nmol, see step (b) Exanple 15) and 4-tdfluoro- 15
. yphenyl boronic acid (270 ng, 132 b @ @hae
w0 ug%Fh9¥ ’50%% . (b) 2 Carbox meth 1.1- _EEPM}WCEVQJQNdmI
hoI|n l-vl-hen 1 -5- 4-trifluoronethox ben- ox,
i ndol e- 3-carboxylic acidsThe title conmpound was
prepared in accordance with step (d) Exanple 2 from
20
2- et hoxycar bonyl net hyl -1 - (4- nor phol i n-1-yl - phenyl ) - 5-(
Example /¥ f | uor omet hoxyphen- oxy)i ndol e- 3- car boxyl i ¢ aci d
30,1 i ﬁgbgz\aﬂmh 5- @Qﬁﬂﬁér@ﬁu%@w@gﬁ@V e).

p .
omrlﬁﬁMBG)-cdﬁ)o ’vlﬁc aﬁd 08 3.30 (m 4H, overl apped wth DVSO
6. 84+

A 11\19?1%1? ?f 119(~r( pgé@(j %Igméfmlbc?rﬁlgmiy&_‘)n] Simfgﬂle%m-
methé@phm%ﬁ% 4 9 ca_l'bg@}eimpﬁd SBI00R08A8210. 1]2&&1'1:151( apd sikg

ymet hv]™ 1-i {-dunet hyl amutnnh n'1
(a) Ekékﬂﬁilﬁ fm)l, Hcmmeﬂ il iménand EtDHr( danle-vsdiriedhat yefux Hei d

th. d
2 b prsteieh The T PR PR Y bich ekl Tl M en che
mlm!u@%eﬁxga&@c[ RaX 1@ acitheebroBsik Shiyel ReasSWRsHaAt bth brine,

compoun prepared in accordance with step gc)
dnc:dE(?I\&m‘iiDﬂ, donteroraed| and( gurdfiede b yhaomaiegsails) 10 )zive theetiHe
% gggyhne P -5 -hydro ):)rind o le-3 -carho x-
C"Dm%‘i’lui’% 4 S ster (150 ng, 037 mmolL see step (b)
200 ]\EﬁSjQ“ﬁl(J\?gigg]ﬁﬁS 4-1L63-1 oouef o193 R Nox ey kHprom ¢
uunol ). Id 120 ng (570
(s, 2H0; €ar bR HA 91—1) 6.38-6.76 (m, 2H); 6.78-6.95 (. 3H); 97 7.17
4-di met | ayl ammonheuyl ) - 5- (" 4-trifl uoronet hor ~roh- n- ox
(m, Di‘lﬂhd7®$7e(ﬁ81}§ar boaylic acid The title conpound was
prepared in accordance with step (d) Exanple 2 from
15 1-(4-di nmet hyl am nophenyl)-2
Exampt 1903y car bonyl met h}, 1-5-(4-trifl uor omef hoX. yphen-
d 3 (

Zahc At i aEtinpCay Y 4 - : WS o2
Gﬂboéﬁ{%alglz C. 200 I\/Hz "1-1-NWR (DI\/SO d6) o: 3.00 (m
- 79 (s, 21-1); 6.82-7.10 (m 61-1);

(a) 1-(1-Ethylearbazol-4-v])-2-ethoxyearbonvlimethyl-5-(4-trifluorgmethoxyphen-
oxv)indole-3-carboxvlic acid ethyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
2-ethoxycarbouy]methyl-l-(Q—athylcarbazol—fﬁ—yl)-S-hydromrindole—S—caxboxylic
acid ethyl estc:,r (150 mg, 0.31 mmol, see step (b) Example 14) and 4-trifluoro-
metboxyphenylboronic acid (130 mg, 0.62 mmol Yield 100 mg (50%).

{(b) 2-Carboxymethyl- 1-(8-ethvlcarbazol-vi)-5-(4-frifluoromethoxyphenoxy)-

indole-3-carboxylic acid
The title. compound was prepared in accordance with step (d) Example 2 from

2-carboxymethyl-1-(9-cthylcarbazol-yl)- 5-(4-trifluoromethoxyphenoxy)ndole-3-
carboxylic acid ethyl ester (100 mg, 0.155 mmol, see step (a) above). Yield 62 mg

(68%).
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7.14-7.26 (m 2H); 7.28-7.39 (rn, 2)1); 7.74 (d, 1H).
20 Exanple 82 2-Carbo neth I-1- 3-clrloro hen

-544-i sopronoxYlohenoxy)i ndol e-3- carbox ylic acid .
25 (a) 1- 3-Chloro hen yl1_2-ethaxycarbonyl net hyl -5- 4

w0 m06/0T3&% henoxv | ndol e- 3-carboxylic acid etgphcBshShyos
th

The sub-title conpound was prepared in accordance wt

step (c¢) Exanple 1 from 141
-chlorophenyl) 2- ethoxycaﬂbbnylnethyl 5- hydr o7: yi ndol e

- 3-car pox c acid th ester 13_“ng 034 mol , see
2 Mg&q% N ey bl 40 {tstsm%éd%yﬁﬂea@ﬁts bbb ie
i 0. - .
TS i TR ) Bos 2 o Hes bih: 63egR L GR ¥ 7 40 (o

JH)ﬂ477w9ﬁn7H)771@LJ—-8:H71H)7?9m 1H); 7.85 (4, J = 8.7
3-chl or gheny % rnn03)7lheanox5[)|ndole 3-
Héauﬁbﬁﬁpﬂé~htldHA1§9x337éid#{|-(3 chl or ophenyl )
2- et hoxycar bouyl net hyl - 5- (4-1i sopr opoxyphen-
oxy)i ndol e- 3-carboxylic acid ethyl ester (65 ng, 0.12

g@mﬂ;SQee step (a) above), 5 NaOH (aq, 1 M 15 nl),
.no d 5 for % h and

2-L u 1l,rl -guqug Enyl FT L _hwi]%_m

In&ﬁgﬂ(ﬁt&%wﬁ@§n§xtracted mnth CHGCIZ The or gani c

ayer was washed with H2O and brine, dried (Na2S04),
concentrated and purlfled by chronatography Y|eId 45

Dh@:ﬂ:? "r‘ﬁﬁele-b—ﬂa@holwﬂi36md Hﬂ)vl e§3r76 7.02 (m 611)
3-7.59 (tn, 4I-f); 7-8.1 (s, 114). Exanple 83

Tr@ s@faﬁﬁb;mm@pwdlwat&pmparﬁch@raca@rﬁw“|w:thétm@| (c} Elé(rmlc i from

dol
bR NP T L R ot f PRy Dipig R S B
ylic 5::164:&311 ebtb@OOFRE D66 prbeineeeystdpTEOR BN cE) BaX viiiguael d

ethyl ester . ) }
methoxyphenylboronic acid (270 mg, 1.32 mmol). Yield 238 mg (39%).

(b)  2-Carboxymethyl-1-(4-morpholin-1-vi-phenyl)-5-(4-trifluoromethoxsyphen-

oxvindple-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, sec step (a)
above). Yield 30 mg (14%), mp 185-190 =C.

200 MHz I:I-I-NMR (DMS0-dg), 6: 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, 21—1');.7_.21—?_39 (m,

4H); 7.76 (d, 1H).
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The sub-title conmpound was prepared in accordance wth
step (c¢) Exanple I from 20
2- et hoxycar bonyl net hyl - 5- hydr o%- 1- (4- pi peridin-1-yl-p

wo 20igenydsd i ndol e- 3-carbox- ylic acid ethyl estREIT/GBO@SMDLYST

0.66 nmol, see step (b) Exanple 17) and 4-trifluoro-
nmet hoxyphenyl boron.ic acid (270 ng, 1.32 nrnol). Yield

257 ng (63%. (b) 148
2- Car boxynet hvl - | - (4- pi peridin-1-yl phen | -
Examslegilt df | uor omedl o henoa , - 25 indole-3-carbon lic

:-Caz'ggyltyl net ;T—\hq -Mlé&_ﬁthg%p B d,Vias-pliefaseh:iHdragieandance

from 2-ethoxycarbonyl net hyl -
indold-3-cbdnpilpeeiddi n- 1- yl phenyl ) -5- (4-tri fl uor omet hoxyphen-
oxy) i ndol e- 3-carboxylic acid ethyl ester (250 rng,
0.41 mmol, see step (a) above)- Yield 30 ng, (13%, np
-2 H%Wa&%&ﬁﬁ‘)kj B 1rithbPord=tBd (M
(a) #f %”%—%3&%@%—(—"3 MED"Z‘H)_ 9 (m 2F); 4-02 (s,
Ehnno@@dﬂe-ﬁ&arbaﬁrlima@_ﬂb&_.i&% 7 15 (m 4H); 7:28-7.42

e R St e ekt )16k Bl P 0
1-(4- a%m&ﬁ( F‘Pfﬁ% 4}1’)(7 %f]imﬁda?ﬂiﬁn?ﬁ@ﬁﬁﬁmhyd‘miyﬁdnﬁléﬂpctaﬂﬁ:ﬁ)t—d| n-

indo le-="- carboxvlic acid (a)_ 2
ylic adzll Bihyy eamom}\mm Biyyumol, see step (b) Example 16) and 4-tnfluoro-

rethoR o OB AR UoR i ¢ B et b1 RESEER L ¢

conmpound was prepared in accordance with step (c)
Exanpl e | fron1 2- ethoxycarbonylne%hyl 5- hydroay I
(b - 1D e 4yd - € G-
.acj d, et hyl est r (150 ny, 0.33 runol, see step (b)
DY) wpdic 4- chl or o- phcnylboronlc acid (100 ny,

The t@a@&n{}o{'{ﬂl Wate %?c‘?hﬁd]aﬁchc&ﬁdﬁﬁé%rnh (@3 (d) }:}.amp]e 2 from

boxymet 5- (4: chl or ophenoa vj

idin |
O ot e A Sl s R 1828 Vo
oxy)indg e EaB,NES (B 2R Bl (oBSEL AN SBHTR) hbhve)

] ay.c arbary] gredchy 1- 5- (4- chl or opheno) : y) - 1- (4 pi per
mld@%ﬁ%rt? yﬂ? enyl )i ndol e-3- carboaylic acid eth ster

200 MEEOI-NYAR @momm §: 3sMe(ms 66D; 3.29 (250§ 82+ E]
7.14- 7(2%6({3, 2H)”p7 %735 6 (m, 2o, 7.74 (4, 1),

Example 82 :
9-Carboxymethyl-1-(3-chloropheny])-5-(4-isopropoxyphenoxy)indole-3-

carbo x_1,r]i_c acid__

() l:_(_E‘-—Chlorophanvl}~2~cthmivcarbonvlmcthvl-5-( 4-isopropoxvphenoxylindole-

3-carboxvlic acid ethyl ester

- The sub-title compound was prepared in accordance with step (c) E}.a_mplc 1 from

1- (3 —chlorophcnyl) 2-cthoxycarbonyh31ethy] -3 hydro}jrmdolc 3- caxbmyhc acid

_ethyl ester (133 mg, 0.34 mmol, see step (b) Example §) and 4-isopropoxyphenyl-

boronic acid (91 mg, 0.50 mmol). Yield 70 mg (3%%).




200 MBZ 1H N vlx (DMBO-d6), 5: 1.50-1.77 (Da, 6H; -

3.19-3.54 (m 4H); 3.76 (s, 20 2H); 6.89 (dd, J= 5.9,

2.2 117, 11-1), 6.93-7.04 (m 3H); 7.05-7.15 (rn, 2W;

7.17- 7.27 (to, 2H); 7.32-7.43 (m 2W; 7.71 (d,.7 2.2
WO RBIF0716 | Exanpl e 55 3-(o0- Acet t damui o- 2- car BEEGELINGH)4951

1-(4-evclonents' | oxyphernyl)-5-(4-trifluoro- 25

met hyl pheflyl)indol e- 2- cgypoxylic acid (a) 3- 2-Ace

dam no-1- 4-c clo ent dox
henyl).-2a81heXEvCar RNV Yk )5-r4- somnnmwh&nmﬂmdoie-w-
(b)S’\(4 T & ollr’hg'r‘r%t nylrpnem?F)l ndc;l e- 1 .carboxylic acid

carbbimlic agst er 30 A m xture

A B T noaroiota s Uy bbb TaeR s Lhtar RO EaTRE
oxéﬂ%letﬁwnmﬁﬁeﬂuﬁi ﬁHyI(é‘sic; Examgl| 8.18 Amol, see step (&) abozve),

acet yl'am noacrylic acid ethyl ester (324

waq; 1 IG5 20PRS] BGE. G0y, WO a@mmmﬁre%% and
82005/ 0049 13 056 QA
T oﬁr@& t @gd ﬁjﬂﬁ?ﬂd 3D Wﬁ@'ﬁ%ﬁ B‘éﬁg g’r’i‘a‘ﬁ%g FiRas

cmﬁé r Fr%é Jr@d}n@iayep Vit &%c&;mﬂlogl,@oh:ﬂn@%@ |cMis@£{NAAEICbh)

m Xt ure was washed with NaHCQ, ?
coﬂaaltra(taiq ;’:U:LCDPIBEEMII byHRIQvamthetaphneY el e Q”ﬂaé)sm@)lgg 90
concentrated and purified by chromatography to give
Cthe sub-title 5 compound. Yield 375ng (52 /a). (b) 3

10 200 REL RN EDEfy Ca’j' TRENY U £RE0BG I d 18081 110); 4.44

~cazbon = fluoronet
(heptr&doheﬁa ean Hppey ¥ 6-C.0a¢ind 61}, MyA8-2353 én, 4H); 7.81 (s, 1H).
3-(2-Ac(-,tylam no-
- (4-cycl onent yl oxyphenyl ) - 2- et hoxycar bonyl vi nyl ) - 5- (4-
|| 29 -i9uoronet hyl phenyl)i ndol e- 2-carboxylic acid
"ester (370 ng, O. iS rrmOl _see step (h) above)

bar) Pd C (10% 300 ng) for 6. 5 b. The mxture
15 —%%?—%Sﬁ?—’éié@c—@m“ hrough Celite* and concentrated to give
sub-title conmpound. Yield 378 rug (100 %9. 15 (c)

3- (2Acetv| amo 2-ca
\Ethhxves -LL-"...

Lh

Thel ﬁ@fﬁﬂe-com ound was prepared in accordance with step (¢) Example 1 from
et hyl) - 4-trifluoronethylp henylgll ndoll)m(fDl rcgr )&l iC

20 -efémﬂs*cerhwwr@éfwénﬁ Fygirecyngy(4-piperidin-1-yl-pheny
ylic acid cthyl ester (300 tmg, 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)-

" 95 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-trifluoromethoxypben-
' oxy)indole-3-carboxylic acid ethy] ester (250 mg, 0.41 mmel,l sec siep (a) above).
Yield 30 mg, (13%), mp >200 °C.
30 200 MHz 'H-NMR (DMSO-dg), &: 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,
211); 7.68-7.87 (m, 3H); §.25-8.40 (m, 2H).
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0.60 mmol; see step (b) above), NaCH (240 nag, 6
mol) H20 (10 rL) and EtOH 20 (14 nlL) was heated at
reflux for 3 h, cooled and acidified with HC (aqg, |

WO 20Moreic pH 2. The solid was coll ected and  PCT/GB2005/004981

recrystallised fromtoluene/ EtOH, affording the title
conpound. Yield 218 ing (629 . 200 MHz 1H NWR
(DMSO-d6) 5 13.0-12.4 (]2’, br s) 8.33 (1H, d, J= 8.2
Hz) 8.19 (1H, d, J= 1.5 Hz) 8.00-7.90 (2H, m
7.85-7.75 (2H, m 7.62 (1H dd, J= 8.8 25 1.5 Hz)

Exambi2ds 7. 15 (2H, in) 7.07.(1H d, J= 8.8 Hz) 7.07-6.96
‘ETH’, ) 4.92:4.80 (1H ) 468450(1H m. 3.67 (1H,
1EE digq] Jingdale: 3 50

H n 1 65 (3H, s) . wo 2006! 077366

M‘mb@ 00a/ Wz9R] , s E-tamole F6 5441rer

But vl phenyl ) - 2- car bo: ~' 1-

1- |sopr npn_ nnheny! fi ndnl 3-vlnt et th -
(a) C & I3OO AT N2 1 ag i : H P LREN al? ) A= H

3=for ,lnd C I|c aC|d ethyI ester OxaIyI
m‘m—cﬂggi’%%w%9 9 Mol ) was added with stirri.ng
The shi@tiEk N&Epoﬁﬁ@ viis prepand iStH20kd4n80 wilk) sta (cf E€amAld o2

mn at O C, 5-bronoindol e-2- car box I|c aC| d ethyl
-cthces*t:e-bommtgyl :81a3drmﬁj-|1)(4rnw~eﬂm4k yi-poepylyindajes-

e T3S TSRSV LA Pt LR ooy

phcnﬂlib@oﬁ@ﬁ@dl ned extoracisolel eldwedhed (8% H, 0 and bri ne,
dried (Nai 504) and concentrated. Crystallisation from

Et0—| gave the sub-title corrpound Yi eId 8.9 g (b)
| agCRr bo

carboBilie ajrded in accordance with step (c) Exanpl e 1 from
~ 5-brono- forrryllndolez arboxllcal¢eth eter
The tiflg cgmpepdswasResparcd da @@%@aﬂce ay ity 5We§ ) drgmple 2

2 etho%&a?@ﬁiﬁ%ﬁébfgb@ %§85%59‘3 act Ap iR BylphénAnnarRLI-

ca_rbo)@h(: 4eifertiyt Busry(lpbemy 0)213nhol, wedstp (4) iwor)ooxiniteme] ) i
. ole-2-Garb-oxnrlic acid ethvl ester The sub-title
(45/5)@@%5%31@17 as prepared in accordance with step (a)

200 j\@aﬁéﬁ@m @ﬁ%@t%li Il-:’(]41 { %]f)’r 0 o>?y1|o9 )srfn) Iﬁlgfoi'eq é-’c ar

2H); 6hoxhi £=a9), & 2 Bz, 1H), 6.93-7.04 (m, 3H); 7.05-7.15 (m, 2H); 7.17-
7.27 (m, 2H); 7.32-7.43 (m, 2H); 7.71 (4,7 = 2.2 Fz, 1H).

Example 85
3-(2-Acetylamino-2-carboxyethyl)-1-(4-cyclopentyloxvphenyl)-5-{4-trifluoro-

methylphenyltindole-2-carboxylic acid

(a) 3-(2-Acetylamino-1-(4-cyclopentyloxyphenyl)-2-ethoxycarbonylvinyl)-

5-(4 1nﬂuoromcthv1nhanvl‘)mdole 2 carboxvhc acid gthyl ester

A mixure 1-(4-cyclopentyloxyphenyl)-3- :odo 5-(4-tnifluoromethylphenyl)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), PACh (PPlﬁg) (39.6 mg,

*a



Lh

10

25

ethyl ester (4.07 g, 9.46 nmol; see step (b) above)
and 4-tent-- 25 butyl pheuyl boronic acid (2.53 g, 14.19
nmmol). Yield 4.16 g (9199 (d) S - 4-ter9-Bu 1 hen 1
‘WQ?%%gLﬁg carbon !nmeth rhneth lamno neth IL--1- AT
ester -Methyl glycine ethyl ester hydrochloride (255
ng, 1.66 mml) was added tg a 30 suspension of
5-(4-tent-butyl phenyl)-3-fortnyl-I-(4-isopropox)phenyl
0. hEOdehsls, NaeRE POXY b C4 3T infinc)ft BN @stiem |, (1408} a3 IBBF
nunol see step (c) above) in McOH (20 nl) and the
llmlvoa*gaSa@tpcﬁsﬂt &g Yohetgyit’Receried enbAlgrd aihefiepbe

l aci al et 1.1 0 s 1Q7 _
A L e
dried @ﬁ@@.ﬁlﬁn&?ﬁlﬂ@: ankt pABifIE BY khrowasdded aRe thdeib-title
m xture was stirred at rt for 24 it, poured into H2O
compprast Yiglk Pdmd €8 %8 OAc. The combined extracts were
washed with H20 and brine, dried (Na2504),
concentrated and purified by chromatography to give

(v} Be2skilirhine | g6 myolanehty iophevIOD ettp:cartoR7 iy B4 tri

AEREIARICEBVNERIEL ol e- 2- car bol i ¢

-?%% ﬁ%ﬁi@f Elgﬁewlo )2 ethoxyrerbonylvinyl- myl .

ThusroxagthypBenyl)indole-2-carboxylic acid ethy! ester (370 mg, 0.58 mmul se:e

(4-i 0 ar box
Gy ) Bt Ve TOR L0 oBb Pl P o SHERET Y. (A F
ovkAHd-¢ (31M/.,, %omg)%dﬁ giLoX@R ehifrdrd s Meseddahed @mtnﬁ?éhd
Cfor 30 mn, cooled, acidified with HClL (aq. M t
coptdnBrateddo give mak-tidld coinpeundeY @RES 78The (KWrib). ned ext ract s
were washed with H20 and brine, dricd (Na2SO4) 1
concentrated and purified by chromatography to afford

()t BerasabtHirh I -T-eamekthy])- LB Fictd mant@AyBRent B84 triffuhr -5
(4-tent-But), | phenyl | -2-carboxy-1-(4-isopronoxvnhfindo
Hxﬂhﬁﬁgmﬂﬁﬁﬁgkf9cmﬁo&[ﬁﬁyfhnethvlnethvlannonlun1chlor|de

Asxsess Aot pgﬂtp% | 04 S RIRAo PR AYILARE Ry Brbony-

ensi on O

euhbrl)t-f) (4 ﬂﬁﬁﬂydnﬁetﬁylﬁ:beiyh)mdwﬁa? baohytsiiet duyd wityh ebtearn Birne)gye

0. Qrbleet g (I Bboraig ot ad e 6 s G opef ol pin”

(14 mL) was heated at reflux for 3 h, cooled and acidified with HCl (agq, I M) to

pH 2. The solid was collected and recrystallised from toluene/EtOH, affording the
title compound. Yield 218 mg (62%).

200 MHz lHI’«H\/JIR (DMSO-ds) § 13.0-12.4 (2H, br ) 8.33 (1H, d, J = 8.2 Hz)
8.19 (1H, d, J=1.5 Hz) §.00-7.90 (2K, m) 7.85-7.75 (2H, m) 7.62 (1H, dd, /= 8.8
1.5 Hez) 7.24-7.15 (ZH, m) 7.07 (1H, 4, /= 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) 3.4]-3. 27(1H m)206~

1.50 (8H, m) 1.65 (3, s).

(ethoxvcarbonylnethylnethylam

ox hen rl)indol e-2-carbox die acid efRT{HEI005/404981
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above) in dioxane (4 nL). After 10 min the m xture was

concentrated and the residue treated with Et 20 and

filtered to give the title conmpound. 200 MHz 'H NMR

Q- d, 5) 6828823(1Hn)769759 ) 4

wo g 4,0 O (2H, rn) 7.35-7.26 (2H bedioBsyoosse:

(3H, m 4.83 (211, s) 4 71 (11L nz) 4.12 (211 s) 2.84

(3H, s) 1.34 (6H, d, J~1%6.0 Hz) 1.33 (911, s). RHO

2006/ 077366 PC77GE2005/0649R1 134 Examlt 9 7 1-

E: @Lﬁﬂﬂﬂ_rcrr-Dutvl henyli-3-carhmv-i-!4-isnprn

B"—JTP Lbys %r'g'pc'nf i hEnvInindal-3 @lﬁ lQkide The

= T~ accor dance w anmpl e
carb 8% n:fcfkfi’ ll’néh\(]ﬂ'nﬁlﬁﬁﬁum ohloride _ _
but), Tpitenyl)-3-fornyl-1-(4-isopropoxyphenyl)indol c-2
-carboxylic acid ethyl ester and L-proline nethyl

(@ 3SR b G020 AR AR (DIEO d6)

7.72-7.60 (3H m
Oxal¥ Soride43. 4(32d:L 5.5 7@y RaRadd=2l 'Mth mhirriag 16 -VI3(303L)

and (IQEI;C]Z(S% i{iﬁo %h)ﬂ;];ﬁg_pr ,:!Zg ng_q_ aH%)) ((J:‘d 13101(.00@%16 8 C%Th]glz)yﬁc
22 5 H;
acid ﬁjlh A egen g1 1,3,8;8@( ﬁn}o@ %ﬁ%ﬁigﬁ’%ﬁ (v]at'addm ht %]6%%”3%7 wledH

stm‘e@%\“h 8024 ]:Eé@ﬂiﬂﬂh@a@&m NaHCOs (aq. sat) and a}:‘tracte:d with CH;Cl.
3- (2-Carbox-yethvl)-1-(4-iso0 ropol3 pég]gg@g (5-trif
The r:mlmm:ﬁemwmpwmmslwd with HP@ Hifbo PHIS 3pPs) 485 g
y! ) e sup-iitl d. Yield 8.9
cone t‘)ﬁbefln%? sl R KIQR savE {hegsupb it ompoadl et RS 5. |
(81%33 2' I di oxabor ol an- 2-vl indol e-2-carboxylic acid

ethyl ester Fd2(dba)3 (0.31 g, 0.034 mmol) and
tricycl ohexyl phospbine (57ng, 0.20 nmol) in 20

tb) 5 r_’éaﬂ?fgl(n%]f‘l- _-%P%@ngg}gfgﬂﬁ%)Hiﬁgﬁf—z-%ﬁﬁgﬁrlkoaéd st EQEr
e 00 g mips aicns hcomol
5 bm(r@)%/fol-’\’@ﬂéﬂd("iﬁgé Cﬂﬂﬁm’féhco%l'jﬁﬁ%y SSte; é(mllﬁﬁ%o&) see ste
() g B3R L5 M AR 120 SLOXRI Al 18 190

(71%3).0 cool and filtered through Celite . The solids 25
were washed with Et QAc and the conbined filtrates were

concentrated and
(¢) 5-(4-tert-Butylphenyl)-3-formyl-]1-(4-isopropoxyphenyl)indo le-2-carb-oxvlic

acid ethvt ester

Thc; sub-title compound was prepared in accqrdaﬁca with step (a) Example
67 from S—bm_mo—B—formyl-1—(4—isoprczpoxyphc:nyl)indole—.?—carbD}:y]ic acid
ethyl ester (4.07 g 9.46 mmol; sée step (b) above) and A-tert-

=3

- butylphenylboronic acid (2.53 g, 14.19 mmol). Yield 4.16 g (91%).

(d} 3-(4-ter1-Butylphenyl)-3-[(ethoxycarbonylmeth methylamino Jmethyl]-1-

(4-isopropoxyvphenyl)indole-2-carboxylic acid ethyl ester

N-Methyl plycine ethyl ester hydrochloride (255 mg, 1.66 mmol) was added to a
suspension  of 3-(4-terr-butylphenyl)-3-formyl- 1 -(4-isopropoxyphenyljindole-2- -
carboxylic acid ethyl ester (400 mg, 0.83 mmol; see step (c) above) in MeOH (R0

ml.) and the pH was adjusted to 6 by the addition of a few drops of glacial acetic
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purified by chromatography to yield the sub-title
conpound- Yield 600 g (93%. (b)

3~Fonnyl -1 - (4-isopropohhenyl)-5-(5-tri#l uoronet hvl pvri
din-2-vl )uidol e-2- carboxylic acid ethyl ester 30 A

WOPWEUrE5bf 3-fornyl -1 - (4-i sopropoxyphenyl ) - 5ECHGE2005/004951

4,5, 5-tetraneth),l-[1, 3, 2] -
di oxabor ol an-2-yl )i udol e- 2+ carboxyllc acid ethyl ester

(600 ng, 1.26 mol; see t’ep (a) above),

IS LS A LY e o B e

V(aaqS,mJZd Mi 11.180 2 il poBed dnto nHED )and Ra(rRRAB )wiit FROAT, The
6 nenol Et OH uene

Cﬂ@ F&ﬁﬂ%{a%ﬂowwf%%s&’zﬂ4wlw |ﬂ%@?@ﬂ !t”&i‘“‘ééﬁ? i L&%ﬂmrﬂed
T‘H;, £ Iy L@—E;L mE

aiég ?a]*étds%v\gﬁ%n\%%éﬁe%{} % %WE JEEQ O an %—({tlgpndéﬁgﬂgﬁbg% 40 me

(§NarSH), concentrated and pur|f| ed by chronmat ogr aphy

to 5 give the sub-title conmpound. Yield500 ng (80% .

(c) 3-(2-F, thox

(har bonya-ur M8k ipkebAr-b SRR FBOTNInd thi{=Birldthih R RA-BRET. hy
I - pvri di n-2-yDi ndol e-2-carboxyl'ic acid ethyl estér

hpeyphenybnnn e Ay mmt‘mg&l phOSphOf ane (330 ny,
0. Ii%gf%yl'_ _ Wg(ﬁl—zgrd g%%hcn%)-]zo[(étﬂé DR ey Imethylamine)-
nﬂéﬂ@gnly 4)15@6%;&3113&1&1&@}&&@@'01@&%@%{:11 &bidztRy] ¥kier (198 mo, 0.36
i ndol e-2-carboxylic acid ethyl ester (427 rng1 0-95
mm@élﬂe“ Fer (B): &Y B 2tk bdd.e) mLn andipxanes: ml) vandicehe at 1"'0
o z: S aQ rtio
R el b oo RO R85 gt 2
G 4! mbmbm@@ eREAedwaR v shiewith H,0 g Hegat drIHde(dJ AR
12 h. The m xture was poured into H20 and ‘extract ed 15

copcraEdang- PrHisdcBhphmadtogsaphs de 9 iiped thevrabtisl soimpound
Hﬁﬂ dried (Na2SO4), concentrated and purified
Y]b Sﬁtkﬂ’loé}‘rggegodraphy to give the sub-title conpound.
Y| eld 386 ng (80% . (d) 3-(2-Ethoxycarbonylethvl)-I
-(4-1i sfp_r OpOX ohen 1)-5 (5 tr| fl uoror netlhyl L 20

“E.EBOX'I/'MJEVB{ST:II rlam_momuj_:p ﬂ@gnde

Wﬁﬁﬁy yIVI'nyT ) - 1- (4-i sopropoxyphenyl ) -5-(5-

An ekdebuof HCInEt M |ipydidaaig. was )aﬂdamd:olaesﬂﬁmnbmfyi (deteri-
aci.d hl est er e ste

oofiiiell) ek Rap i g Bl ey T T epBat e

ph&smd@%szm&ﬁﬂm WEye etk é&;fa@‘f@}@ thi I 64 aidaan Rt skl

he m xture was filtered "hrou
above) m dmmm (4 mL). Afier 10 min the mixture was concenlrated and the

residue trca@ed with Et;O and filtered to give the title compound.
200 MHz 'H NMR (DMS0-dg) & 8.26-8.23 (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, 5) 1.34 (6H, d, /= 6.0 Hz) 1.33 (9H, s). |
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25 Celité(r) and the solids were washed with Et OAc.
The conbined filtrates were concentrated to give the
sub-title conpound. Yield 150 ng (100%. (e)

WO 0@/(7236€ar boxvet hvl ) - 1- (4-i soprono2D52henyl ) &4 (Eeond/fidsbis

oronmethvln idin-2- | - indol e-2carboxylic acid 30 A

m xture of .,

3 (2 et hoxycar bonyl et hylli*- | - (4-isopropoxyphenyl)-5-(5-
- Luor o- netlrylpylidin-2-yl)iaidol e-2-carboxylic
\ar% ‘ethyl ester (150 rug, 0-26 mmol; see step (d)

Lbahﬂ:we},uwj}_lm% (-2 Chartn:-N 1 2045 )prﬁna_h‘(ﬂll\'m‘{f:ﬂ'ﬂ;e (A v 1was
eated at C WO 204) 6/ 077366 PCT/ GR3nui r Ou4PS1 156

card riolidini deaci di fi ed W|th MCl (ag, | M to pH 2
~._and extra ted Et 0 extract re
R R e e R e

butyl . fadn@ Ul 1 gadscpripok: b @hrqnaﬁ@gr phicid ehg ¥
R i | b Lommount 1’%*%@“”1 B (380 B 500 M Th

and [-proNsomgidly] %fql“éﬂ’dmfhlﬂvd(ile br s) 9 06 8 97 (1Wm

A 57+ 2:9
o0 i3 H IR IR 1 2H DD s TREHE Y
m) ;.3494456(2 1u{)2ﬁ?33~ﬁ)234&v114n%5.113(’r.b*3 (m. lﬁgé.@zgﬁﬂ Gj?bl m
2.77- 2.637°(213, m 1.30 (6H, d, J=5.9 Hz). 10
Hz) 5daimp, el, 9’9= P3. €D SANBTHvh) 543 {Thl &k o = 5.0, 6.5 Hz) 3.67-
0X -i.Sopran ' n=l)i l.G=.3- rb,o i
352 QB b 2 2 et Do AEE AL B Bt 5% 1 Fo
J= 5@4;@@@9\(9@ ndol e- 3 carbox- 15 ylic acid eth 1 ester
he sub-titl'e conpound was prepared . in accordance with
step (b) Exanple 1 from 3
“4 §|Ssopr(1 poaypoen3, | anuuo) pent 2 enedi oi ¢ acid
Exem hyl ester (2.76 g, 10.5 mmol; prepared according
3-(2-CBphRELPIACetMsBohdk hﬁn@]—&@ﬁﬁ'ﬂuo;&ﬁ&hv%@ﬁd&(}@). Yi el d
. g
MM@Q@)@&LQ@Q@I met hyl - 5- (3-chl orOPheno: ."tf)-1-(4-isop
[ [ ester

ropon~ -hen 1 indole- 3-carbo)clic acid eth yl
The sub-title conpound was prepared in accordance with

(a) 3-FbeRvi{Ic)s- EXRapbE/ eyl PM(4.4.5, 5-tetramethyl-[1.3 2]dioxaborolan-

2-vliindple-2-caerboxvlic acid ethyl ester

Pda(dba)s (0.31 g, 0.034 mmol) and tnieyelohexylphosphine (57mg, (.20 mmol) in
dioxane (3.4 mL) was added under argon to a stired muture of 5-bromo-3-
fonpyl-1-(4—isopropoxwhznyl')indole—2—carb0}:ylic acid ethyl ester (581 mg, 1.33
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 muture was
stirred at 80 ”é -for 24 h, allowed 0 cool and filtered throngh Celite®. The solids
were washed with EtOAc and the combined fitrates were concentrated and

purified by chromatography to yield the sub-title compound. Yield 600 g (93%).

(b} 3-Formyl-1-(4-isopropoxyphenyl)-3-(5-triflnoromethvipyridin-2-vI) indole-2-

carboxvhc acid ethyl ester

A mbtwe of 3-formyl-1-(4-isopropoxyphenyl)-3-(4,4,5,5-tetramethyl-[1,3,2]-
dioxabarolan-2-yl)indole-2-carboxylic acid ethyl ester (600 mg, 1.26 mmol; see
step (a) ahove), 2-bromo-3-(trifluoromethyl)pyridine (426 mg, 1.9 mmol),
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2- et hoaycar bonyl met hyl'-5- h3, droxy- 1- (4-i sopropo) . yphen
yl )indol e-3-carboxylic 25 acid ethyl ester (0.96 g,

2.26 mol ; see step (a) above) and
3-chl orophenyl borottic acid (0.70 g, 4.52 nol ). Yield

WOZOD/0g75€39% . (c) 2-Carboy neth | 3-chl oro HETEXB00S/®49sL

4-iso ro ox )henvl vtdol e-3-carbox- (li~ c acid 30 A

m xture of 2
et hoxycar bonyl net by1- 5- ( 3- c11| or ophenoxy) - I - (4- |sopropo

Né-v_@ @g,e@xk)ﬂ_gsdph =35 %ﬂ{ﬁz%(bﬁh HGhe Ir%t h)O'E u%%lg,t

; see step ( above) ,
-4 ﬂod:l Yolute0(202nb) why hepte Et&ﬂ-l’C( ﬁquEf‘ntL)allmsd tteamoedncmwﬂ

200 077366 PCT/ 004981 157 r--flux
556 @da%éaﬂg?& BT ﬁé (aﬁf 14’?“169‘“%1&&‘1 ﬂ’c”%%‘fés) Wﬁf’?h‘éﬂg‘c‘f‘ ﬂ’&ﬁ‘
$né erinﬁc&% do rbcﬁﬁcﬁt@ataj‘ ﬁﬁr i tI Idbk»ﬁh&@ £
T{\\I(@el d 0.06 g?‘% Q 200 NE-1 ﬂu %ﬁﬁ%ﬂ
Glmcamsmb-f@le(c@mmbn FeldOtpme 1&&% J— 1. 9 Hz)
7-42-7-30 (314, m 7-21-7.08 (3H, m 7.04 (1H d, J=
8.8 Hz) 7.02-6.96 (213, m 5 6.92(IH;
( cgid J=8.(8.Eth@hzdrbomid{id )M (3. 195t ZidxSpHenIB (6 B-tHifidord T8z
... Exanpl e 90 The foI [ owm ng conpounds are prepared in
DEHH £ YA AR Ig garROaY [ive: S V d8%tri bed her ei n:

L TR RN gﬁ@%y'ooq_%nyPwas>adgeét%<

sugpeﬁlémﬁ%f@)l-ﬁmpl y-l(il)syﬁﬂ@b@:fmﬁ]énﬁ -5-(5-trifluoromethylpyridin-2-yI)-
2-di car boxyet hyl) - -%4-(tr|fl uor o- rrethylrg
m%@quaypqﬁ@p @cgl @gl‘lkf'és?fll % @mgi f-95 mmol; sz step T0) above) In
Y 4 pr.o hen ri
I uoé y p%@?@lﬁ&&%#ﬂ stirrct:g &t ﬁolla&e/ ezﬁcé_lrr%ﬂér F:rért&:ﬁn b
(caﬁcktﬂo}:vmethylcne)tl1phcnylphosphoranu {165 mg, 0.47 mmol) was added and
thf33 _5‘ 15&%@@@%&1&%&&?& 1(?;'11(1)1;]36 re vs)as pmgredlu_?tg% %Dg%&/ E}gfarl 9
wily TRt 27 )cbﬁiﬂ;@:le@ e GRIsDOXN ivfasBGl Qiith3 T,0, brine, dried
-(2- car boxypr opah- 2-y1) - 1- (4-i sopr opoLyphenyl )- 52 (5-(t
NeiSDaoromettsied ppd i ririfizd by Fhmodelerahy aebpwy | the sabitdle

20 o )
coBPeYIds YR 356 g 8% cycl opropyl ) - 1- (4- i sopr opoxypheny!
) 5-(5-(trtfluoro-

methl ridin-2-yl)indol e-2-carboxylic acid
Y ?”P%thokWGMbDH¥’1“%th) 1-(4- ISODrODDM'DhgnVD 5-(5 trLﬂuoromEI:hvl—

pyridin-2-yl)indole-2-carboxylic acid ethyl ester

A moixture of 3~(2—ethoxycarbonylvinyl)~1~(4-isopropoxyphenyl)—ﬁ—(S—lﬂ.‘fluorou
methylpyridin-2-yl)indole-2-carboxylic acid ethyl ester (150 mg, 0.26 mmol, see
step (c) ahove), Pd-C (10%), cyclohexene (1.2 ml) in absolute EtOH was heated
under micrrgwave rrradiation at 135 °C for 1 h. The mixture was filtered through

Celite® and the solids were washed with EtOAc. The combined filtrates were
conccntyatcd to give the sub-title compound. Yield 150 mg ( 10'0%).

(¢) 3=(2-Carboxyethyl)-1-(4-isopropoxyphenyl)-5-(5-irifluoromethylpyridin-2-yl}-
indole-2-carboxylic acid _ B

A muxture of 3-(2-ethoxycarbonylethyl)-1-(4-isopropoxyphenyl)-5-(5-trifluoro-
methylpyridin-2-yl)indole-2-carboxylic acid ethyl ester (150 mg, 0.26 mmol; see

step (d) above), NaOH (aq, I M, 2.5 mL) and dioxane (4 mlL;) was heated at 90 °C

14




2-(carbo
xymet hyl ) - 1- (4-isopropoxyphenyl)-5-(5-(trifl uoronethyl
)pyridin-2-yl)- indol e-3-carboxylic acid;

w0 2w0gniAscar boxyphenyl) - 1- (4-i sopr opoxypheny! pcFrd@eo(imihi
uor omet hyl ) pyridna-2-),1)- 25 indol e-3-carboxylic
acid; - i
1- (4- (cycl opentyl oxy) ph&nyl ) -5- (4-(tzi fl uoronet hyl ) phe
nyl )i ndol e- 2, 3- di carboxylic aci.d; B0 Ac

for 1 I dobldcc yodidpe ity WY1 fpphenig) Yo pripc extracted with ErOAc.

The C?r@%ﬂl%jox (A (trifly %%WJHWI ?ﬁ%ﬂ&'%ﬂu@oﬁrﬁ%a MNa504).

146 ¢t
concenirktoa E&T[ﬁl‘?ﬁ]ﬁ@ e EMI'D)IIalog(rélph\St@ phepbx yipheoypyush (Beldtyd f |
UOfO”Ethy pyrldln _-yl)- indol e-2-carboxylic acid;
mg { 3’3 --------------- X O 2(06/ 0" 366

9 1 1 -
200 My é%ﬁ’ﬁnéévgé R D ) D A BT
56l igrd 1p@yy =812 Hz 7'3;716 "’Hm)714
(1, mf? cﬁ)ﬁ (5{9&2??3@1{ I)jla%:/ aci d. Exa) le 91 ( ,j
(15, d;ormpmmaas 7dH-4. h]e(iﬁrkanb‘l a4-4dr @1 @@t:ei’df‘wﬂr:r“t(h@ <77
bIO|O? 8 teﬁ @?@flbed above and were found to
2.63 (2l i 80691 & on of tnPGFS-1 at a concentration
of 101vl or bel ow For exanple, the follow ng
representative conmpounds of the exanples exhibited
10  Examplke&sfol | owi ng 1C; o val ues: Exanple 19: 4300 nM 10
Exan'pl e 67. 11900 nM_ o A .aExanpl e
2-Car 2D e 6/ 077366

C_a;bcggxﬁgagﬁzooa 004951 159 CI aims 1 A conpound of fornmula

1k

(a) 2-Ethoxvcarbonvlmethyl-5-hvdrosxv-1-( 4-isopropoxyphenyDindole-3-carbox-

15 vlic acid ethvl ester
The sub-title compound was prepared in accordance with step (b) Example 1 from

3-(4-isopropoxyphenylamino)pent-2-encdioic acid diethyl ester (2.76 g 10.5

mmol; prepared according to the procedure m J. Org. Chem. 1951, 16, 896). Yield

1.40 g (40%).

(b) 2-Bthoxvearbonylmethyl-5-( 5-chlorophenoxy)-1-(4-isopropoxyphenyllindole-

3-carboxylic acid gthyl ester

The sub-title compound was prepared in accordance with step (c) Example 1 from
2-etho xyca:boﬁylmethyl—S “hydroxy-1-(4-isopropoxyphenyl)indole-3 -carboxylic
25  acd E::T.'hjfl ester (0.56 g, 2.26 mmol; see step (a) above) and 3—chlorop11§n3flbol'01ﬁc

acid (0.70 g, 4.52 mmol). Yield 100 mg (39%).

(c) 2-Carboxymethyl-(3-chlorophenoxy)-1-( 4-isppropoxyphenyl)indole-3-carbox-
30 A mixure of 2-ethoxycarbonylmethyl-5-(3-chlorophenoxy)-1-(4-isopropoxy-
phenyl)indole~3-carboxylic acid ethyl ester (0.10 g, 0.19 mmol); see step (b)
above), NaOH (0.10 g, 2.50 mmol), 20 (2.5 IﬂL) and EtOH (2.5 'mL) was heated
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R2 C'e-nl R37-Y R4 * NR5S RL wherein one ofthe

groups R, R3, R4 and Rsrepresen' s -D-E and: 10 a) the

ot her groups are independently sel ected from hydrogen,
GL, an aryl group, a heteroaryl group (which |atter

W8 6ps are optional ly substituted by on rarTcmEEs/004981

substituents selected fromA), Cl4 alkyl and a

het er ocycl oal i cyl group (gplch |atter two groups are
optionally substituted by One or nore substituents

a‘greg%foea H LML \Af Dﬁ'&%iﬁgd ;rlt}r:l@?g({ gﬁlgégﬁ g?(«a'ias‘re’gllecv-a

er groups are adj acen
argipdnisdniafiyrd tmkﬁdcmmmmﬂrmﬂlchﬂ) Bihg (#6%h tvvo atorrs of

240 VTS PR R ariets 1 To1 L B aned |y e & i g T

TR HESALAT TR, A OB By 0T o

6.p2al i, ddR6 = &R Hut 0112003 .9 A He seh S5 (&, € Mgl 59 Hand,
-0-, -C(R7)(Rs)-, C2-4 allcylene, -C(O- or -S(Om;
R1 and E i ndependently represent an aryl group or a

E}gﬁgﬁ £ggryl group, both of which groups are optionally
substituted by one or nore 8abstituents selected from

ThSfRpwiRly eumbaRads adepepmiehid secopnesettlt tehpighes desaibed
. Cl-6 allcyl, which latter group is optionally
bEBstituted by halo, or R7 and Rs may together form

-@4-9&90}%%1&1%1*1@1 &abp%ylat@gh-t@nm i@&nﬂﬁ%&)’maﬂh?l)e%nyl)-
tachéd, g, Wwhich rin
mﬁﬂ@ﬁk@ﬂﬂﬁ@ﬁc @iﬁl GEZOOS/ 0049s7 160 optionally contai ns

BSOS SR R o B, o
th;ﬂ};ﬂddl@.ga;rﬂgf@mpam@ optionally substituted by one or
3- (rgogale-boll%lf)m;lljl bf%ﬂ' 1gclnjp?rgltnosx}rnhcnyl) 3-(5-(trifluoromethyypyridin-2-yl)-
indole-2-carboxylic acid;

3-(( IR,ZR)—Zucmbdxycyclo hexyl)-1-(4-iso propmqphenyl)_—S‘ -(3-(trifluoromsthyl)-
pyridin-2-yDindale-2-carboxylic acid;
3-(2-carboxypropan-2-yl)-1-(4-isopropoxyphsnyl)-3-(5- (trlﬂuoromethyl)uyrldm_—
yl)indole-2-carboxylic acid;

3-((LR,2R)-2-carboxycyclopropyl)- 1-(4-1sopropoxyphenyl)-5-(5-(trifluoro-
methyDpyridin-2-yl)indole-2-catboxylic acid; ' :
2-(carboxymethyl)-1-(4-isopropoxyphenyl)-3-(5-(triftuoromethyl)pyridin-2-yl)-
'indole-3- carboxylic acid,

2- (4—carboxypheny1)-1 (4-1sopropuxyphenyl)-5-(5-(trifluoromethyl)pyridin-2 ~}rl)
indole-3-carboxylic acid;
1-(4-(cyclopentyloxy)phenyl)-5-(4-(triflnoromethy)phenyl)indole-2,3-
dicarboxylic acid; - :

" 1-(4-(cyclopentyloxy)phenyl)-3-phosphono-5 —(4—(triﬂu0mmethy1)phenyl)indoIer.

2 carboxylic acid;
3-(3- carboxyphenyl) 1-(4- 150p10poxyphenyl) -5-(5-(trifluoromethypyridin-2-y1)-

indole-2-carboxylic acid; and




T

5 Qrepresents a single bond, or a C.e allcylene or ™

C2. beteroall:ylene chain, both of which latter two
groups optionally contain one or nore unsaturations

wo 2003R6hsgf e optionally substituted by one OTPG@KEHMEHW&@]
substituents selected fromG and/or Z'; X
represents: 10 (a) -C(0O OR9a, C(O)N(R”Oo)R96,
C( O N(H) C(=NR9c) N(R od)'H d; C(O)N(H)CNt - S(0) 3R9c

H@(GM)Z-PWHG@)MR O Rr) 2
3-(3- az@@c@&gsu)@l—a YLl -G ROP)BPOParRy b % (47 b Qﬂ‘h&é ’#%‘%es
Thind) §enpda si ngl e bond When Y represents
"”1C@TCV6 (riSubstituted tetrazolyl; (b) an aryl group

or a heteroaryl group, both of whi ch are substituted

by at | east 15 one substituent selected from X2, and
Exan r nmore further optional substituents selected
ol hy! $44b Slekdritteyd
rie el nd S 1 S5 CopAoR! bl i subseiiar!
aboveOkn e it thexhilsips 0% rattibisubef P GES & aetaetErtionnh G

o Ak e -
P(O) (OROf) 2
Emmp%‘fﬁ%é ﬁ?wwﬁf%}w B O)gN)((R' Oi ))Rg )2, -B(OR9j)2,

Eyampfe(1Q) N(H38(@M2R 1 or unsubstituted tetrazolyl; T
represents: 25 (a) a single bond; (b) a Cl4 alkylene

10 Example §: C24198808% oal | yl ene chain, both of which latter
gro 1) optionally contain one or nore
kanﬁﬁq%tura |or1?l§/f (ii) are optionally substituted by one
Exam@le 870r € 30bsM tuents selected fromG and/or Z';
and/or 30 (iii) may conprise an additional 3- to
Examgleddiber®8l pivhg for med between any one or nore
menbers of the Ct-s al kyl ene or C2-s heteroal kyl ene
chain, which ring optionally contains | to 3
15 heteroatons and/or 1 to 3 WAD 20061077366
PCP1GB2005/ 004981. 161 unsaturations and which ring
is itself optionally substituted by one or nore
substituents selected fromG and/or Z'; (c) an
aryl ene group or a heteroaryl ene group, both of which
groups are optionally

L)
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10

20

substituted by one or nore substituents selected from
A, or 5 (d) T1 611 T2-; one of T' and T represents a
Cl.s allcylene or a Cs heteroal kyl ene chain, both of
which |atter two groups: (i) optionally contain one or

WHA/IA%®4t urations; 10 (ii) are optional |y swastatigbamios:

by one or nore substituents selected fromQ' and/or
Z'; and/or (iii) may conpq%se an additional 3- to
8-nmenbered ring formed between any one or nore
ers of the C -H alylene or C: heteroal kyl ene
charn, which ring optionally contains | to 3
heteroatons and/or 1 to 3 15 unsaturations and which
ring is itself optiopally substituted by one or nore
I subst P8R ‘%é@%@#@g fromGlL and/or Z' ; and the other
represents an aryl ene group or a heteroaryl ene group,
both of which groups are optionally substituted by
one or nore SWrStityestis selected fromA, 20 W
represents, - 0- %io S-; mrepresents O, 1 or 2; Y

repr esent 3\OH, -C(O CF3, -C(OH) 2CF3,
-C(0)OR9, - B5-YP( O (OR951,

-F(O)(OR@) -P(O (N(RJo" )R9I )2, -B(OR9") 2,
-C(CF3) 20M, -3(0)2N{R 0z) ROz or any one of the

foll ow ng growss: 2006/ 01- 366 !' CT/ GE2005/ 004981
162 0 ORsm OR D VN NN R9kp P.n0O ROpO 0 OR" \ _ N~
N N/ 55D ONN R9<0O RO50 R(D DRH D F

wherein

one of the groups R* R’ RYapd R’ represenis -D-E and:

a) the other groups are independently sslected from hydrogen, G', an aryl
group, a heteroaryl group (which Iatter two groups are optionally substituted by
onz or more substitnents selected from A), Ci¢ allcyl and a heterocycloalkyl group
(which latter two groups are optionally substituted by one or more substituents
selected from G and/or Z1); and/or

b) any two other groups which are adjacent to each other are optiopally linked
to form, along with two atoms of the essential benzene ring in the compound of
formula I, a 3- to 8-membered ring, optiopally contamning 1 to 3 heteroatoms,
which ring is itsplf optionally substituted by one or mors substituents selected
from halo, -R%, -OR? and =0:

D represents a single bond, -O-, -CR)RY-, Cyy alkylene, -C(O)- or -5(O)aar;

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

A;

R’ and R® independently represent I, halo or Cp4 alkyl, which latter group is

optionally substituted by halo, or RY and R® may together form, along with the

carbon atom to which they are attached, 2 3- to 6-embered ring, which ring
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w0 2ipevtrief which are optional ly

O N11 DRN ~-1JRlg FRR6 RAE to RO R106 R}0d
R ", RLO', R11 and R10z i ndependently represent: 5 1)
hydrogen; 11) an aryl n oup or a beteroaryl group;

nore substituents selected fromB; or lii) C]-s
allc'yl or a heterocycl oaI | cyl group; both of w -uch
are optionally subst i t i%ed by one or m)re

DPUDE%J& -‘?t%}lﬁ%nté‘sbéalﬁgﬁ%&eg ISR?L%‘”“@& 3”% }‘H‘“Fﬂ%. ““" C’T §re

subsfiB¥mb e Linked i ogetherct. Oaufprmmualmﬂ c%ﬁ;hlct h@[londll\'
aton(s) to which they are attached, a 3- to 8-nenbered

substtiureg, by copoi wned haje sdsttséméing 1 to 3 het eroat oms and/ or
| to 3 double bonds, which ring is optionally
substituted by one or nore substituents selected from

Q 1efFesARY s‘ﬂfnchEon¢ or 47, B&lkg&ﬁ@bﬁ@pb&mdanﬂyme andih, BEOUT
or a hetéroaryl group, both of which are opti onal | y

which i tvat ydumwoptmabr cn@tﬂ@ @%@fl@@éﬂ@@ﬂ@@t@é—? @adf aem
r.ocycl oal I reup,
optiogpRprctin br Suf o e G LR 00 e L LP:

nore substituents sel ected from Gl and/or Z1; 20 A
represents: WO 2006/ 07366 PCT/ GB2005/004981 163 1) an
3! regrep¢nilgr oup or a he-Leroar:!|l group, both of which are

t
@ -QEhRR e B BTk BN G RRRTE R e R B,
SO PRBUPR Oh@IRTHOf MOI)(@RF‘%}N@}“J@'DRM&I @)(N(ﬁl?bmw uB@@RBy_,
one or hpre substituents selected from G ‘and/ or X
-C( OM(PBSGQMR) ar @rmgflgﬁﬂb?t jédqur R (TEBIERRIS BHFaIgd: b@}daﬂ@?n YB3,
TCPresents -C O)%I}{@i u%sr;u!:r_sé\mic% tnzztriizolyl;

(b) an aryl group or a heteroaryl group, both of which are substituled by at least

one substituent selected from ¥, and one or more further optional substituents

selected fiom A or
(c) a heterocycloalley]l group substituted by at least one substitueni selected from

. X2, and one or more firther optional substituents selected from G' and/or Z';

X* represents -C(O)OR”, -C(O)NR'™IR™, -C(O)NEHCENRZINERHR,
CONECN,.  -SO)R*,  -PONOR™Mz  -PONORTHNER'HR™,
PIOYNRHRT),, -B(OR™),, -C(OINHIS(O)2R ' or unsubstituted tetrazolyl;

T represau“nsz
(a) a single bond;
(b) a Cy¢ alkylene or.a Cp.g heteroalkylens chain, both of which latter two groups:
(1)  optionally contain one or more unsaturations;
(i) are oPtiona]ljr substituted by one or more substituents selected from G
and/or Z': and/or
(iii} may comprise an additional 3- to 8-membered ring formed between amy
one or more members of the Cyg allylene or Coi heteroallkylene chain,

n

which ring optionally conmtains 1 to 3 heteroatoms and/or 1 to 3

substituted byrameedtonios:
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wherein At represents a single bond or a spacer group

selected from-C(O A2-, -S(OhA3-, -N(Rt3fl)A4- or
-GA5-, in which: 10 A2 represents a single bond, -0-,
- N(R13b) - or -C(O) A3 represents a single bond - 0-

WOGPILIRIKA3e) -; A4 and As independent|y repr e8ERGERI05/00498]

si ngl e bond, -C(O)- -C(O)N(R 13d)-, -6(0)0-, -5(0)2-
or -S(0)2N( R13e)-; 15 Z 1.repr esent s =0, =S; =NOR'',
=NS(O) 2N(R13r)R 2 , =NCN or =C(H)NO, ; represents: 1)

#? A3 anRELI0RMEIr HrBBhANly JBdhuel twhdhor
y s

an aryl,,gre
are optiona ubstituted by one of nore

substrmdrmat’mtﬁtusﬂisec}bedd froofd Gad/opd ,II) d-g alkyl or a

heterocycloally r bot h h
(0) SUBSIFREERP By heibroge e B, s P hih BBer B BRI
sut(stlart%rkﬂ/dﬁ[é oZ%JorQEuUshﬂu}ané sSRt&f BoHR;A; @2 represents hal o,
or -A6-Rl4a; 25 wherein A6

(d)r—@bﬁésﬁnts a si ngI e bond or a spacer group sel ected
from-C(OA7-, S(0)2A -, -N(Rsa)A9- or -0A10-, in
whi ch: A7 represents a single bond, -0-, -N(Rtsb) or

one| 6?1(@9 and TASpr=6pit 8 O} slkflest 00k €. bhﬂehodlkﬂena)cha-ui\,l(blaﬂ]jsaf
9 and Al i ndependently represent a single bond,

wh&o@(lﬂ)crtw@g@)MQPlsa) 30 -C(0)0-, -S(0)2- or

E#@@R@ )C%?t?&jz&m D?gﬁ%?‘falfgﬁﬁoz PC’\I[OR/lL(l;t62 u( 1

19049&1 dptiobhINOs 204614 b1366 GamoRnmbstRichtsReBeRd B3I R
F13d113 p 13r R4E 146 R4 , x 15r R Risd, R
and Rlli/larré ﬂ%ﬂ@bendenth selected from i) hydrogen 3

tﬁui 816% E)ﬂgpgé' B4 cglﬁor?al Rel Lt QRfWH=red T o et hetbendtiiych

stituted by one or "nore
subsbhd beftbs: ﬁﬁhﬁnetse:d the 6m S8ylend b) Cﬁ:glh@“ralallkyleno chain,

het er ocycl oal kyl u bot of i.ch are o allw
Subsﬁm%t gla.g b?pt g d%a“:ﬂl%sli] =teroatoins q 1o 3
unsaturations and which ring is itself optionally substituted by one or

more substituents selected from G and/or Z[;
and the other represents an arylene group or a heteroarylene group, both of which

groups are optionally substituted by one or more substifuents selected from A;
W! represents -0- o1 =S{Q)er;

m represents 0, 1 or 2;

Y Iapre:sem;s. C(H)(CFs)OH, -C(Q)CFs, -C(OH):CFs, -C(O)OR™, -S(O)R”,
POYOR,  -POYOR®INER™R™,  POXNRR™  BOR™;
_C(CF3)70H, -S(0)NR %R or any one of the following groups:




1_hy

“any pair of R12' to Rl'® and R131 to R 3i and/or Rl14
to Rl4c and Rl5a to R 51, may 10 be linked together
to formw th those, or other relevant, atons a further
wo 200g07hes 8- nmenbered ring; optionally contai RERGERPYORYEL
heteroatons and/or 1 to 3 double bonds, which ring is
optionally substituted by one or nore substituents

selected from G3 and/b¢ Z'; 15 G represents hal o,
cyano, -N3, -NO2, -ONO2 or -All RI6 ; -C(0)_Al
wherein A1 represent%_-/’é‘ﬁ’ ngl e bond gr a spacer group
(s,e'&ectedf -S(O)2Ar N(R' e) O -QAl ',
r'@prese s\/lnal e ﬁa*rr},,\! 0-, -N(R,1 6 )-
g@O) Al3 repr ents a single bond -0+ or
-N(R17) - HSkcﬂO Al4 and gi5 mdepeﬂfﬂéntly repr%"?@nt a

single bond, -C(O-, -C(O)N(RtId)- -C(0)0-, -S(O) z-
O -S(0)2N(R 17c) _ Z3 represents —O, =5, =NORL
I\lSé)%gN(R 171) R161 NCN or =C(R) NOZ; 25 Rl6a 81p6 RL6’

g 176 c, R17d / ;. and 817 . inde BI
%el ect N rc?J rggen;rii NG aI | cyl orra
hef’eroeycl Ity gro p, both of i ch groups S%Fﬁu
opt i onalgk, substltm(ged by one BFOnore substituéhts

sel ected from.halo, Cl-; alleyl, 30 -N(RRB)R , a
-0OR18h and =0; and iii) an aryl or heteroaryl group,
bgPh of which arg optionally substituted by one ]&c
o h ]6d or no substl ruegig el ected from hal o, Cl4
)6 e 5 N( 2006/ 077366
Fe a2005/ 0 81 165 any alr of R to R" 'c and
7to R"" may Be |inked tofétbe - to four with
those, or other relevant, atons a further 3- to
8- menbered ring, optional I y containing 1 to 3
het eroatons and/or | to 3 double bonds, which ring is

optional |y t ne or .nmoke_su tuents
RS RS e R, Rl"% ﬁ "JP%Q fﬂ&& é\/ mdeRpdE RS &ég?
0 bydrogen;,

N

M an aryl group or a beteroaryl group. both of which are optionally

substituted by one or more substifuents selected from B; or

my G alkyl or = heterocycloalicyl group, both of which “are optionally
substituted by one or more subshituents selected from G* and/or Z'; or

any pair of R™* to R” and '™, R1%, R R' or R may be linked together to
form, along with the atom(s) to which they are attached, a 3- to §-membered ring,
optionally containing 1 to 3 heteroatoms and/or 1 to 3 double bonds, which ring is

1 1.
optionally substituted by one or more substiments selected from G and/or Z°;

R represents:

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

I Cig aliyl or 2 heterocycloallcyl group, botk of which are optionally

] 1,
cubstituted by one or more substituents selected from G' and/or Z°;

A represents:
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5 and =0; R188 Rtss Rts Rsa Rise Rs: Rl9a Rt9t and
R19c are independently selected from hydrogen and Cla
allcyl, which latter group is optionally substituted
by one or nore halo groups; 10 - or a

wohemaseat i cal | y-acceptabl e salt thereof 2. 'L?'Cer‘ftfﬁh@b’s%mz

as clained in daiml, wherein Arepresents a CG;

het erocycl oaliyl group, G or Cl 6 allccyl opti onal | y
substituted by one or m)ré‘f'JC 15 groups 3. A conpound
asclalmn] in Caim relnArzﬁ esents G or
Do, 179 &Y el Popt | oﬁ%\tfwf uBStPt BB Oby™ B B HIFEE
S HOHRY by e br Hd L AINRANAH: 33-@d@hsRe&;i n any one of the
pr ecedi ng claims, wherein & represents cyano,

1P| uoos aﬂxml mroa oreterokyc Ralkyb. graug ofrmplo Lod dwhish cdrai apgidnadlly

G h
o BaffRty oM 8F Bt B A b o G Fone of
rhhe p@égﬁ,@bng claims, wherein Al represents -5(0)2-,

-(O A2-, -N(R'a)Ad4- or -OA'-. 7. A conpound as
clainmed in daim6, wherein A represents -C(O A2-,

01 et B e O i % Cotpotnd as cl ai med i n

wm}m &]n&p&fspﬁlbel Qe e@Iﬂlcngl @l sphams craviiese@icttdArom -C(O)A™-,

re sent s }g%fnu or :0- .. A conmpound as clainmed in
Ams §\T(FV\;1 eion -G’ rlélm"]@@]énts -0-. 10. A conpound as

AT e ebp g clainms, wherein A

}ﬁeg%?%%gﬁ‘?lg%ggg (r:l)gl Eon)d ) 11. A conmpound

Ah&pz@bsaitmadnglﬁ bGhéyi-th &ﬂNGMﬁ?éy ;al n Ad T epr esent s -C(O)--
A conpound as cl a
p@é qi@eeqlr[glﬁlﬂ gcpf@@ﬁ)étr%gﬂgi;&%md oteie LO)N(R Y, C(0)0-,
S§(O)- or -S(0)NER M),

7 represents =0, =8, =NOR™, =NS(0),NER*HR"®, =NCN or =C(H)NO;;

B represents:
D an aryl group or & heteroaryl group, both of which are 0ptiona]l-y

substituted by one or more substituents selected from Gl;
D Cig alkyl or a heterocycloalkyl group, both of which are optionally

substituted by one or more substituents selected from G* and/or Z2; or

I 4 G?*grou;

ta 1'ﬂpresen1;.s halo, cyano, -Ni, -NOs, -ONO; or -AG-RM“'

wherein AS represents a single bond or a spacer group selected from C(O)AT
-S(ORAE-, -NR¥A’- or -0A™- in which:

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

A® represents 2 single bond, -0- or -N(R'*);

A’ and A independenily represent a single bond, -C(C), -C(OINEPY-,
-C(O)0-, -5(0)z- ar -S(Q)RNERY)-;

77 represents =0, =5, =NOR'", =NS(0),NR"HR ", =NCN or =CH)NO;
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represents a single bond. 13. A conpound as clainmed in
any one of the preceding clains, wherein T 15
represents a single bond, C1L 3 allcylene or phenyl ene.
Woﬁﬂm%4+hl conmpound as clained in any one of trg/pEEWeHNIHE
I'ms; wherein Y represents -C(O OR9a. 20 15. A
conpound as clainmed in any one of the preceding
clainms, wherein Q repriesents a single bond, |inear
014 allyl ene, branched C24 al kyl ene or cyclic C3_7
al kyl ene, all of which allcylene groups are ggtionally
o - GUbSLi g eﬁh ik gne @r: novep "GRG (RUESR BrR.
R, Rheﬁbrobycl I Kyl ene, —herz%n the heteroat om group that
15d b rLer 2ndedit]3 sakekigtidmgn:chain is -N(R20)-, in
RTR Ergme“{REHC')E'S]PEel‘g’;aesents A _3allcyl. 25 16. A conpound as
i) gycbgexd in any one of the preceding clains, wherein D

represents a si NgrQh, tBth of Awhith cnﬁpoptmaély
iy a1 aFHedR %91 %ﬂéﬂebo qtFié3 precedi ng cl ai ns, wherein 30

substmﬁgd 3"3511@% - Xoord @REGEent sslaviedfyi B heteroaryl gr oup)

represent optionally uhs t candazel v! .
i) Eh@raﬂdhd mapllrzmmycl 2} @punfﬁ{ptgn?' bt %%y ALy

_ am dazol yl', oxazol yI i soxazol yl ,
subsuuxcerﬁ taz%l %F‘Idhrgyr‘?rdyl i ndazol yl,, ingglyl gandoflrﬂﬁn WO
2 QPRIDTTR 366, RCT Gk RONSHA0 "0 Ro7 4 &
any p qui nol | nyl 1,2,3.4-tet ra,il%dr ogarn n%ﬂn?)ﬁli her 3 J to 8-
be linkéd ogeibmotoi foyrh with Bgsg-0rQ 5i Soqui Aol ny] P
qui nol i zi.n ra bm@@@ﬁg@fmﬂmadym 3 double
memhﬂ&@rﬁ%ﬁy‘fﬁm’z{an{%’eﬁ%] gnylta:y p%/rl dazi nyl %/rl m d P
bonds, %&Ffu{byimoﬁtﬂﬁﬂlbokﬁﬂﬂmmw aelar SR Sl aﬁ%ﬁf
qui noxal i nyl, 1, 3-benzodi oxol yl, tetrazolyl,
fromebauﬁzmﬁ’vazol yl, and/or 5 benzod| oxanyl, groups 18-
conpound as claimed Caim17, wherein R’ X1 and/ or
represent optionally substityted, phenyl napht hyl ,
mpy@é@nfﬂalﬁl cydidl @l’},leDi hORIlor -pyriazoel yl, i mi dazol yl

l'yl',” i soxazol y g t hi azol vl . ql”;LI
whf:rcm mdbtqplesuutﬁa@mgﬂwbon heF 3 S5FRGE & u %Edt% |Iﬁo ftﬁ(s)?

3 4l e1sr ahydrogul galchny!, squ| nolinyl, 1,2,3,4-
'S(D)Zf‘let ré 5 [ soq)lglﬁ%ol [ n)H qU| noI i zi nyl, benzof uranyl ,
reﬁﬁgﬁggggﬁ@ﬂ;@ﬁ&l-@ -ciN@ahyr ;C(Bsazot hi enyl ,

pyri dazi nyl , pyrl m he, .pyrazi nyl, indazolyl ,.
A reroesauti msﬁéédm}? -O-or dNﬁIY )

17d
A and AY independently represent 2 single bond, -C(O)-, ~C(OINE" ),

N 3>

-L(0)0-, -S(D)z- or _S(O)RNR)-:
Z' represents =0, =5, ZNORM, =NS(0)NER THR', =NCN or =C(HINO2;

16b glée R R”'-3 R, R, R!™ and R are. indapc:ﬁdcnﬂy selecied

R'® R
from:
1) hydrogen;

tionall
iy Cisalkylora heterocycloa]kyl group both of which groups are op onally

I, .
eubstituted by one or mote substituents selected from bzlo, T4 allql,

NERM¥R -OR'™ and =0; and
am ary! or heteroaryl group, both of which are optionzlly substituted by one

11
) “N(R.] EE)R] Sh d OR] £d,

o more substituents selected from halo, C).4 alkyl,
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qui nazol i nyl, quinoxalinyl, 1,3-benzodi oxolyl,
tetrazolyl, henzothiazolyl, and/or benzodi oxanyl,
groups. 15 19- A conpound as clainmed in Claim 17 or
Claim18, wherein R represents optionally

WOWBM47F6 ed car bazol yl, beuzodi oxol yl, phenylp,cmygzlo@gydm%l

or imdazolyl 20. A corrpound as cl ai rred in any one of

Clains 17 to 19, wherein ... 20 represents optionally

substitut ed naphthyl qurnolrnyl phenyl, pyridyl or
faz:al iyl &. und, ., d-in_ ¢ aim

érnﬂéu m 20, t\':/\\,hRgr ealnnRR %Qﬁd o ?’Ed@%@ng? TGCremr géé%%os“”

omrhtrcmalvhry gofs biftthed - phénmbmbtpyct tisy lopoiond | gazohivt

. A co ound a y one of Clains 17
ot bh%mm\%éraé RTEAR > %‘%3 EofrPélPS s%% g Eripsionsldy serdaiagd

g&ﬁ%@ Lyym hakos: Gyrams
bjf 6&5% gﬂlj@ gﬁ%I ky?t%%l c HE%Flogr oupj%% %I near or
adrilched, cyclic, part-cyclic, unsaturated and/ or
optionally substituted with one or nore halo 30
group), heterocycloalltyl (which heterocycl oal ky |
Rt @iy, ipstoptH opdt Iy'ts udst ifUted pPya0 se
substituents selected from G, - Blglky Hﬁﬁ%%nﬂﬁﬂ@ Cﬁﬁmd
frem étyriwg;m 280017860, whrdb@fz@ogmm@@monan@@ubm@mbﬁ Ry -une

and R- independently represent Hor C _6

°f£‘9r%5t1°@65"11?tch -al kyl group is optionally substituted
by one or nore halo groups). 23. A conpound as cl ai ned
in Caim22, wherein the optional substituents are 5

or g phamaseiticalmasrapteblesglahsreciN02, C 6 al |yl (whi ch
al kyl Group may be linear or branched, cyclic,
part cyclic, unsaturated and/or optionally substi t ut ed

. Wi t B @ospornd rr@nﬂmhaldoﬂgrcaupa 1,heteeacychaakted 2 C,.;

(V\:hl ch heter ocy | oal l'y a,l,lggr oup i.s optionally
heigrpsyelpalisyledowy G r?é (or esenndlyisehrsinted Brbae praofe Gm

gr ; allyl and =0), -OR and -N(R21) R22, wherein R
and RR2 independently represent Hor C]_6 all<yl 10
(mhich al kyl group is optionally substituted by one or

5 an AcC ound .as clainmed in an
. oneAdR BRI @%%t@ﬂ Slarhﬁ%%réﬁpwemt @proééfenﬁi"r
o rtﬂﬁaupatuswta@dayto%taamtyh‘ oro%p) OR9a, -p(0)(OR9f), or a

tetrazolyl group, a phenyl.or a pyri dyI G oup

substituted by X2.
4, A compound as claimed in any one of the preceding claims, wherein G

Tepresents cyano, fluoro, chloro or -A'-R1%.

3. A cotnpound as claimed in Claim 4, wherein G* represents fluoro, chloro
or 'AIFRIZE. -
6. A compound as claimed in any one of the preceding claims, wherein Al

represents -S(Q)-, -C(O)A%, -N(RPHA* or -0A>-.

7. A compound as claimed in Claim 6, wherein Al represents -C(Q)AZ-,

NER™)A% or -0A>-,
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15 25. A conpound as clained in any one of the
precedi ng clainms, wherein one of R and R represents
-D-E and the other represents H 26. A conpound as
wo w0@l#ped in CGaim25, wherein R represent eciiGeiosodidi
27. A conpound as clainmed in any one of the preceding
clains, wherein R and/or R5 represent 13. 28. A
conpound as clai med i n'®ny one of the preceding
clainms, wherein X2 25 represents.x: Ay 2Rin A
. coOmpoundas GHEIFRYR AT Oé]ﬁy‘:'%“e 3 %%E?%%%g’eginnlg inf
cl ai ,,13;.Me[§_i n Rla to R9z represent Hor C -4 alkyl.
represgs AGR A compound as clained in any one of the
precedi ng clainms, wheiein Rr2a, R12b and Rl 2c
i ndependent |y represent -H or Cl,= all 369 31, A
9.  cAmpophdndas o ?fﬁ@oéliaﬁﬁgnvg‘érﬁg%fm' céé%'? e%edi_ng
clains, wherein R13a, R13b R 3 R13d R'C and 8131
i ndependently represent Hor aryl. 32. A con%gundgs
10, defisedubnasdlymedencnying osthe Preseding Gy, Wheren
phar maceuti cal ICy-accept able salt thereof, for use as a
reprcsghaﬂﬁ@élé@tm%%ﬂ‘. (9% A phar maceuti cal fornmulation
i ncluding a conpound as defined in any one of Cains
| to 31, or a pharmaceutically-acceptable é@t
t Rehaebund B chdubd i), WherpRar FEREETT & at /™
11 fe : . :
acceptabl e adjuvant, diluent or carrier. 34. The use
of a conpound as defined in any one of d ai ggfel t 84’&“31’
or a_ph I CAl A1)~ decepihahheedabt claiher reifof”
12 {fie lnﬁ?%c ﬂg%ﬁégfﬁaﬂnedi camen?ifor the treatnent of
represtntdlh SB@RGohd) whi ch i nhibition of the activity of a
menber of the MAPEG family is desired and or
required. 35. A use as clainmed in (O aim 34, vvhhergi rll"
. the ne ) { PEGohamif ke picssdihg cloamenmberein
13. p#‘o%%@%é?%lafﬁgdy%hgsﬁe- 1, IeEkotri ene C4 synt hase
Iapyes@:ﬁd%(@rng&-bohd,mhxwﬁaﬁﬂ@@ rheRyleigt i ng protein. 36, A use
as claimed in Caim35, wherein the nenber of the
"MPEG family is mcrosonmal prostaglandin E synthase-
14, 1a compound as claimed in any one of the preceding claims, WheTell

represents -C(O)OR™.
15. A compound as claimed in any one of the preceding claims, wherein Q

represents a single bond, linear Cy.s alicylene, branched Co4 allcylene or cyelic Cs.g

allcylene, all of which alkylene groups are optionally substituted with one or more

G! groups, or Caa heterocycloalkylene, wherein the heteroatom group that

; - - 1. 720
interrupts the Ca. alkylene chain is -N(R*")-, in which R™ represents Ci alkyl.

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

represents a singlé bond or -O-..

a - . 1
17. A compound as claimed in any one of the preceding claims, wherein R,

%) (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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37. A use as clainmed in daim35, wherein the nmenber
of the Tvl _xEG famly is |eukotriene C4 synthase. 38.
A use as clained in any one of Clains 34 to 36,
wherein the disease is inflamation. 39. A use as

W PHOMAEHSG n any one of Clains 34 to 38 wher ei PCTAS2005/004v51

di sease is asthma, chronic obstructive pul nonary
di sease, pul nonary fibrosgﬁ, i nflammatory bowel
di sease, irritable bowel sSyndrone, inflammuatory pain,

. fever m_gr.ai. ne, (S} i j i | 2= 4
isorf ) argPath o arabarafroy g Bttt 125,
tettdMy@edido@ino oyl bawihsiiiayl, batedtrinyh, sebchurtgahyli nhectangh,
dysni enorrhea, a burp, a surgical or gle}n ah .
beprdlienlr yridazimili GIVAREFINYhy BEFRRYs tBdcal penglmidazolyl,
syno -cl assi:c, Ba : ngeQi N, @l SO Er-08k S,
B R T e
bedzHdioxahelupmtmi d arthritis, rheunmatic fever, ankyl osing
spondylitis, Hodgkin's disease, system c |upus
ei yt hemat osus, vasculitis, pancreatitis, nephritis,
1gbursq tcﬁﬁlgimﬁoﬁy HRGhEY ictididy 17, WhdrSin BCIET irddie, E WeBielsbf,
wound healing, dermatitis, eczema, psoriasis, stroke,
optitiediiyt esbstitatel] tphsnyla maplihpll agenbi.afirey],dibigyHepyraamlyl,

.autojjrmun di sease, .an al.lergic .disorder,..rhi.njtis
e N L Y T R
iso%&&%gfj' BRASIEYN o BN jREhRITRERNMyIC ORBQNSI Y], 1,2,3,4-

ost eoporosis, osteoarthritis,” Paget's disease or a.

tetply ilodonuiabingl, spaediziang, bazabravgl 1efbspzodaeminehemagyl,

di sease in.which inhibition .Ihe . Lyt ;
B N A e S L e
quithi QhhyediRdaliGONDR LIS ANl Rirkallylorbeatothiazolyl, and/or

therapeutically effective anount of a conpound as
benpsfiloyenyli Zrowly one of Clains 1 to 31, or a

pharmaceutical |l y-acceptable salt thereof, to a

patient suffering from or susceptible to, such a
i9congd tém@pound bs chimed hodlHs 11 @i @il 1A, ChakimF3%epresents

wherei n the nmenber of the MAPEG family is .m.cropsonal
opiamedy apPRd FaEbagg H&g&@dl%eoﬁf%@?hs@r Pkl & ME{I}W%ZS e
and/or 5- ]ipoxygenase-activating protein. 42. A
method as claimed in Claim41l, wherein the. nenber of .
20.t he Al ARE@unf aaw Elpirhsd mi ey sonsadt Blose dJl dndfPn whersin E
S

nthase- 1. 43. A nefhod,as. clained.in.ClaimAal
rengns; PRORE e HESFRETE | TRt pra PRy Hegeh Bt or
imidazolyl.

21 A compound'as claimed in Claim 19 or Clamm 20, wherein R' and E

=l

iudcpenderri:ly represent optionally substituted pheny], pynidyl or imidazolyl

2. A compound as claimed in any one of Claims 17 to 21, wherein the
optional substituents are selecied from -C(O)ORY, -CONR™R™, -S(0)R™,
halo, cyano, ~-NQOj, Crg alkyl (which alkyl group may be linear or branched, |
cyclic, part-cyclic, unsaturated and/or optionally substitated with one or more halo
group), heterocycloalkyl (which heterocycloalky! group is optiopally substituted

by one or morc substituents-selected fiom Cpa alkyl and =0), -OR?! and
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i eukotri ene C4 synthase. 44. A conbination Product
conprising: (A a conpound as defined in any one of
Claims 1 to 31, or a pharnaceutically- acceptable salt
wo 2iReseef; and (B) another therapeutic agentectixabdosmosos:
useful in the treatnment of inflammtion, wherein each
of conponents (A) and (B) is fornulated in adm xture
with a pharmaceutical |4-accept abl e adj uvant, dil uent
_or career. 171 45. A conbination product LAl amd
N(RHY RO whid IH - GRRpRRISRIY &PT%Bnta%ggrtﬁi A eteh
~formul ation_ including, ,,coggqmyﬂgoai_somf_i ned in any one
aliyl ggpup @Oﬁ'i’?i%‘m' Pt Tp%r@%" phar maceuti cal | y- accept abl e
salt thereof, another therapeutic 46. A conbination
product as clainmed in C.aim44 which.conpnri.s: It
23, Ooft copmpiusl ewpIEd iﬂhglﬂé‘éﬁ’fgoﬁl‘}kﬂ?@%f ) frgﬁlas%gﬁst %[lg al
formulation includiRg g-600Reundi-Asaaf iHagthd inanyoone
selectegk ﬁ@iﬂahai?s Ciaqoo?gé? (g]?ﬁ_ ar"’pgar m_ag:elPt;qi cal | y-acceptabl e
brancil Lyclif g8k clid, RnsAteiedtnd/e: eptidnally substituted With one or
pharmaceuti cal | y-accept abl.e ad4 ugqaﬂﬂ;yl n% UF;ant‘i’cfnally
more halorireup), hasgraoycdnaly! SWAPAREEGR PED ForfiFati on

i ncJ.udi ng _anot h [ | Cr@gent, ARatadds=0OusedRrE’ in
substifufRd l?%@%?t%ﬁ%”&?ﬁ%%?%n in atl;rri ]g}tﬂur e with a

and _Igggu)@aﬂg QulokGal Y aae GEPtiatvpendea} iveznteserd H (i £1-oraliy]
carrier, which conponen S (@) and (b? D%L?pﬁach
(whiclpelryi gieep i npaorRYy FHREATe] & G FABIE TFEE )
adm nistration in conjunction with the other. 47- A
process for the preparation of a conpound as_defi %?ld
24 1A QnHotdd as Whinedd incmyprtesdshe procedimaciainh, BRoRS
~ conpound of fornula LI « Xhou3 T-Y.. F 5
rﬂprasentgpumubstimted tetrazolyl, —C(O)ORW: -QO_})((bR”')% or a¥ELIFEIZDI3RAE’-TBI‘15{
a phenyl or a pyridyl group substituted by X
23 A compound as claimed in apy ope of the preceding claims, whersin one

of R and R represents -D-E and the other represents H
26. A compound as claimed in Claim 25, wherein R° represents -D-E.

27. A compound as claimed in any one of the preceding clajms, wherein R”

and/or R represent H.

) ] . . - ¥
28 A comfound as claimed in any one of the preceding claims, wherein X

represents C(OYOR™,

. - a 9
29 A compound as claimed in amy one of the preceding claims, wherein R ®to

- R%represent H or Cy4 alkyl.

: : L 12a
30. A compound as claimed m any oné of the preceding claims, wherem R,

R and R'* independently represent H or Ci alkyl.




wherein Q X' R2, R3, R4, R5, T and Y are as defined

in Cdaiml, with a conpound of formula 11, RIL" 111
wherein L} represents a suitable |eaving group and R
is as defined in daiml, R LIR3' . T-YIV R4 N

R5 Rt w0 200610-736C PCT/ GgP0S/ 004981 wherein R .
R2, R, R4, R Tuld Y .ire as defined in aim1 and
L' is as defined above. with a compound of formula V

31. XAQdompoundhey elaiméd? ifi efyesRNtloF e SpretRl claBAY | Wlerein R'®,
X .are as defined in_ 5 Claim1; (iia)

d
ng r quc%n‘p%tf%ﬂ“%n%% indenspdeatly rensesgpii i r &2 aberpr esent s
~O* 0) NI -DO(Al 9¢) N(RLOA) Rod. - C(0) N(H) QN or
32.° Q(O)cbl(ngl)) | n)gsR deffx{?eﬂCtlhona y n? t(t}erCﬁirﬁsanOL{o V%li,cﬁ)r a

correspon g to a conpoun ornmul a
phagnacepitlyseerpsabld salt(bhera)f,cﬁorrpmasd phfrmfiaeeuwidal |-V in
which the L1 group is activated, 10 with a conpound

of f \V/ vvher ein RRmrepresents
342 Eﬁ@&fﬂt‘ %J?‘ﬁ*%ﬁtloncwc g5 @AOCORPIUN G| drkdd bip any one
of G}l&ﬁ’ﬁ@ hi B9 M toh 2 pRatdadditiBalB-RicOMaNe WakChetebf, | h &Hﬁlxture with
npounds of fornula J in which Q represents c2_

aphﬁ*é‘fl%‘reﬁfaﬂuyﬁﬁf‘@%le aipveriptilenast gardabst i tuted by one or
nmore substituents selected from@, in which the

t n up knterrupting 'Lyl ene
4. A AP AT b O A ORE, LY LB By e O o or @
phahndo@utlcslﬂy)aecepﬁb& sapriesest) $orCihed n@hifitturg oo lhoﬁle@iwmx,ﬂt for
f din daj r.Qrepresents C
e aﬁelaf’l’il é'gg’fl(ag Sielﬁ)sﬁa’lnl thbu‘t?g‘?’m%t %ﬁﬂﬁ‘y agHay opf ?rd}‘%mber of the
MAPEBOsfahilyeNdirsehiideqfile@m 01) and X1 is a nitrogen-

35. A use as claimed in Claim 34, wherein the member of the MAPEG family
is microsomal prostaglandin E synthase- 1, leukotriene C, synthase and/or 5-

lipoxygenase- activating protein.

36. A use as claimed in Claim 35, wherein the member of the MAPEG family is

microsomal prostaglandin E synthase- 1.

37. A use as claimed in Claim 35, wherein the member of the MAPEG family is

leukotriene C4 synthase.

38. A use as claimed in any one of Claims 34 to 36, wherein the disease is

inflammation.

39. A use as claimed in any one of Claims 34 to 38 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
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,



20 containing hcterocycloallyl group substituted by
X2, which group is attached to -Q through a nitrogen
atomin that group, reaction of a conpound of fornula
VI, R Xta RBT-YVI R4 NRSR wherein Xla
represents either (a) in th® case of formation of a
conpound of fornmula | in which Q represents
optionally substituted C2-s heteroallylene, in 25
whi ch the beteroatom containing group interrupting the
allyylene chain is -N(R20)-, a Cl1.7 allcyl group
rheﬁﬁgﬁ)tld U itHetis b%h@uma@éofé%f)uﬁn@m tspomplitiy, Hodgkin's disease,
ubstituted with one or nore substltutents se| ect ed
systmm Glupusr wyhemntosrrr@‘e cesseuliss, fRPERERITn JpepAritis,  bursitis,
nd or [ re nt eczema,
COIH}“% V}L{e’n e (i)rmJ ﬁg ahﬂellet{\ér? 0 3‘2%1%1 on ? Eaal%?]llg ng Rertifis,
psditkieS aayiad, oahwargsl ngiloup asnaiefdepadrativovdisorderCha gutRippmune
WD 2006/ 077366 F, CT/.08 00510 4981 1
diseiBa R (PR OIS Bt ik o 1ol Rseasp. sarcoidosis,

anPPsth@nAlisk¥seS Wit iah Utrfdmiiator9 Neorondmt; eossasipsitobis U entesarthritis,
selected fromG, and R. R, P, RR: T and Y are as
Pagis's disease Pha oerigdentel Gsepes reduct i ve ani nat| on

conditions in the presence of a conpound of fornula

4OVI ! me%ho%tzﬁf g?e@n{\#ﬂk\qf ! d‘M%ereei whidhN@thii@dn B24he activity of a

represen optl ona Iy substituted with one
mediber Nof ethsu REAPEGt eﬁams‘lyses edtsirdd f po9IG reqpiragvi waiFht Hagthod

the total. nunber rbon 0 . 4
cob PP BRTEST o o S5 g el oF2 gy o
deBSed d€f ifiednaber Claiats (1bxo RE3 andh Rbdrameutichly-nicepeblen salt

atomto which they are attached 10 F‘ e%({}er repr esent
thegeqf; m@d@em@%ﬁmgﬁr%@ % ELSFRIYCPoRT $ICOYHBUD

subst ituted by at I east one substituent selected from

0.5 eﬁhlgthgﬁ‘easorcm@l&? gahﬁf 30PLIHRAA the URAShbAULENKS MAPEG

fined in Caimi; (iv) for
faradyrpo unmscmﬁalfmomglaldln Ensyntiash le@@n@@e rftssSynthase and/or 5-
tionall ubstituted C2 8 al kenylene or C, _s
1pﬂg¥9é’P6§§Taic%\éar§H’§‘%’ﬁ°é "%in which a point of unsaturation is
bet ween

42. A method as claimed in Claim 41, wherein the member of the MAPEG

family is microsomal prostaglandin E synthase- 1.

43. A method as claimed in Claim 41, wherein the member of the MAPEG family is

leukotriene C, synthase.
44. A combination product comprising:

(A) a compound as defined in any one of Claims 1 to 31, or a pharmaceutically-

acceptable 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.



15 the carbon atons that are a and Rto the indole
ring), reaction of a correspondi ng conpound of formnula
IV in which L' represents halo with a conpound of
formula WVIITA HCCI1?-Q-x" VIILA or, reaction of
a conmpound of forrmula VI in which Xta represents -CHO
wth 20 either a corrpoundﬁ){ formula VIIIB,
(Et0)2P(0)Cld2-Qa-X VIIIB "or the like, or a compound
of formula VIT11C, (Ph)3F=CSI-Q-X WVIIIC or the Ilike,
45 WWRT @bRbinkfored : rese a sjngle, bond, .
Cl-6 all cylgﬁeggbﬂg%s%g Z%Eﬁgt Zﬁoa@%{ﬂ e%ie %’ GhorRyises a
pharmeesuticalt ermiwationhénadudimt om carhpanind aiak CYéfBRE @f any one of

- | J L | 1 bstituted with
U PO bR BB LB e b e
and X, G and Z' are as defined in daim1; (v) for

46.campombilstiéd fredutt! A LlainledMih CHafh ' 827 SEEN ises 2 ki
_optional Iy substituted, saturated C2s & k‘%méjﬁlg,ﬂb a kit of
Pars SPMPETIRE CRPPINSAIS cyl ene, saturated C2, 0
heteroal |l cyl ere, 30 saturated heterocycl oal kyl ene,

02. lL.oall cenyl ene, C24 .

@28 PRSI AR LEBANE "D Sormptiipd an cdefingiinanynone
of of chaimsspondi 159, 6oNPOopAEMAeufioNFUcBeptatid W GheDf in
replgdesent S aptionally supstituted Cars 2000/ 077736
YCT YR ES50 8180 Ao #harmppauticallsacresighle adigvantl kéikgite e, carrier;
C -gmdil eteroalL' :en}'leue: h rerocycloall enylene, C2_s
ally m lene, cvcloall.ynylene C2 Ileteroall:ynylcne nr

(b) 1t 14 magmgeeticel rfprmulation igelsding ppuwipri aiceaprutid Vigend Qhal s

conpReyNdsy, of wfor i ieh D represents a single

bond, 5 fl?:.( R (RS ,t%ghal P%“‘éﬁ@ﬂwaﬂ 0)B-, aduies oy

a cbapuuedticefly-bereptable n,  £u¥ant, R - R¥ilyent- Y | X% L3 Narricr,
which components (a) and (b) are each provided in a form that is suitzble for

administration in conjunction with the other.

47. A process for the preparation of a compound as defined in Claim I, which

COIMprises:
(i) reaction of a compound l«::f formula II,
R QX1
R3 \ T_Y ’
R H ' :
RS

wherein Q, X', R% R}, R®, R’, T and Y are as defined in Claim I, with a
compound of formula III,
R III

wherein L' represents a suitdble leaving group and R' is as defined in Claim 1:




wherein L3 represents L' or L2 as defined above, which
group is attached to one or nore of the carbon atons
of the benzenoid ring of the indole, R2- R‘T:E}%pﬁtﬁ%ﬁ;%ﬁﬁ
WO 200643 hever of the three other substituents on
benzenoid ring are already present 10 in that rlng,
and Q X; -R, R, RB R R, T and Y are as defined
in Clalml vvlth a conpound of formula X, E-D-L4 X,
whe m\ﬂneﬁe o7 r* RS alkd amraenmmﬂ?mf@pmels@ﬁ% i i Fgingd
= C(U) C(R)(Its) C2 -S(0)2-, L4 represents L'
above. \(Wnenurhﬁmns OLﬁOFBWIdL\Q (when L3 is L'), E, R7 and Rs are
as 15 defined nn%CI:I aim1l and L1 awd L2 are as defl ned
above; (vii) fo}?’ onpounds of formul g | m\ﬁy E
Where:m E:p{'éfféeﬁ@ a-shftable Qeavorg G2ap a«hd(@ﬁ?m‘%ﬁ'e arg s L% tHe
pl’e bond is adjacent to IF, reaction of a.conpound
Claim 1of forrrul a lix as defined above in which L3

. represents 12 defingd above wivbitha dohpo:m:dtﬂ@ms
o) o mep a0 E. oh

I3 Xa_ wh ,
O)N( (_‘;(QNP@E?N@\‘%)H@} ny@(éﬁbl(hi?m\m ié&!{)ﬂ\ggjﬁ (ﬁrgeba ﬁ?ﬁ Dgl

adj acent to E and Eis as defjne M AvhibN )
of eithef @COTDAWBLANGESRIMATG 3 CQ”}PDP?]C{ o ﬂnﬁﬂ Cilr@':f)r esent s

represents I(Ifﬁ(ﬂf rﬁjco&?p%éj%a of rfnrn:ﬁt’fd g tih Gvhiadf tha Icogmepperdimged,

r mul in which D represents -5-; 25
Ginchuh®Psr feanievrds of forrrula | in which D represents
with2 ¢ I[rzf’]bor -5-, reaction of a CcoRp und of formula X1,
WO 2006/ 0%7368-7¢17GE2005/ 004 i75 OX R Rte

. 1 )
where'm/ ™ re:pres::nt§ —%(=INRH§N(RR@)RM, -CN or -5(0pR", followed by

quenching with a suitable prolon SOWce;

(iif) for compounds of formmla I in which Q represents (5 heteroalkylene

(optionally substifuted by one or more substitnents selected from G Y, in which tl;fc
heteroatom-containing ~ group  interrupting the alkylene chain  is
NR®)-, 1™ represents Cia alkyl, optionally substituled by one or mor-c halo
groups and 37! is as defined in Claim 1, or Q represents C,.; allylene (optionally
aJected from GY) and X' is a nitrogen-

cortaining heterocycloalicyl group cubstituted by X%, which group is attached to-Q

substitzied by one or more substituents s

through a nitrogen atom in that group, reaction ofa compound of formula Vi,

R2 X1a
R3
= 1Y v
R N
s R

wherein X Tepresents either (a,) in the case of formation of a compound of
formula I in which Q represents optiopally substituted (>, heteroalicylene, in
which the heteroatom-centalming group interrupting  the alkylene chain is
N(RY)-, a Cyiy alkyl group cubstituled by a -CHO group and optionally
substituted with one or more substitutents selected from G': ar (b) in the case of
formation of a compound of formula I in which Q represents Ci alkylene and ¥

is a nitrogen-containing heterocycloalkyl group as defined above, & Cig alkyl -
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wherein the -D -H group is attached to one or nore of
the carbon atons of the beuzenoid ring of the indole,
D represents -0- or -S- and Q X, RL, T and Y are

wo @mss/gebdsned in Caiml, and R2-R is as defiped gﬁﬁ@vfﬁowm

with a 5 conpound of formula XIll, F-L2 )M
L2 is as defined above; (x) for corrpounds of formula I
in which T and Y arc as défined in aiml, provided

aroligt;?lé;)s‘g;qgipt)\ng[ %pé"%%g%gy@@qg)e)tw@f@ﬁ)o%g% t?alﬁ?'es’ubstimied by
one o?(r%é M%BUB%%ZECTB& @7} 2! oy 13( Q) 2N ROZR3, TRnjiRBL R9C

R 01 and 'R107 arc other than

defihéd i €At bnmdél mdociyzoamchatén chmiinarsalnl e fRE:=@oX0e! aR3
XV L15 R4 wherein L' represents a suitable
comgpirfol BRAUDYIX | R1, R, R3 R4 and R5 are as 15

defined in C ai¥pEhnsmth a compoundrof formula XV,
L6-T-Y XV vvhere| n'Y represents Y, provided that when

wheen epthes @t 1epBEORERO1 alls| opgrely subsiiigisfORrg) 2pe or

R

atorRLQI Y apndRRER tox@bﬁaﬂérb&rbdr\hm HindlH an®Q* mplrcaaﬁnm%‘ @
swtableleav g; p and T is as defined in Caim1

defiged a)bomror é‘@)rﬁg Gt TG 1R (OFEETR ey wprBaditds

B e L
lac.std Qlfnl?, nachsafente sdiectathi fedm L r &pr eaentrs neire harthei( lopticms!

al kali netal; or, 25 Ilg é{g hallde
substitutents selected from G', as defne

(iv) for compounds of formula I in which Q represents optionally substituted Cog
alkenylene ot Coy heteroalkenylene (in which a point of unsaturation is between
the carbon atoms that are a and P to the indole ring), reaction of a comresponding
compound of formula I'V in which L' represents halo with a compound of formula
VIIIA,

H,C=C(M-Q*-X VIITA

or, reaction of a compound of formula V1 in which X" represents -CHO with

either 2 compound of formula VIIIB,

(EORP(O)CH-Q> X! VIIIB
or the like, or a compound of formula VIIC,
(Ph);P=CH-Q-X* VIIIC

or the like, wherein, in each case, Q° represents a single bond, Cy¢ alkylene or Cy5
heterpalkylene optionally infefrupted by a beteroator, which alkylene or
heteroallcylene groups are optionally substituted with one of morc-'subsj:itucnts
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 Cog alkylene, saturated cycloalkylene, saturated Cyg heteroalkylene,
saturated  heterocycloalkylene, Ca.s  alkenylene, cycloalkenylene, C;!._-s
heteroalkenylene or heterocycloalkenylene, reduction of a corresponding

compound of formula I m which Q L'n:preseﬁ'ts optionally substituted Ca.y
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wO 2006/ 077366 PCT/ C82005/ 004981 176 with carbon
di oxi de, followed by acidi iica'ion; (:ii) for
conpounds of formula I in which T represents a sing

correspondi ng conpound of fornmula ~;JV in which L'
a suitabl e | eaving grqup with CO (or a reagent that
a suitable source f CO: in the presence of a

e

wo 2woebond and Y represents -C(O) OK 9a, react FoHR/ 085004951

IS
IS

conpound of for pul e}m%mé{ﬁm ﬂeag—h%\{:@cloma’i\eim R9~.-n is

alienylews. &F PRSI A and an appropri ate cata %/
LILVD\I§X tﬁm)ﬂ@d\r'l drp. £0f heermpdungsnopr Wy aloals Ry BRE dRS T

resents ‘a single bond, Y represents -B(OR9j)2 and

appmpﬁmn) represents H. react| on of a conpound of fornula

10 XI\' hrhaioni gndeisbndr ~@L0)-,
(vi) fOprWM@H Elgq’ft\/aat Ive gnryeg‘o% foll ovvedgji by (fﬂ
C®Y (?(ef 55 Al HeRr SIBst rmnuot(cxﬂﬂxgoﬂir@ﬂﬂ‘é 8
hufa I° in which T reg\aesents a single bond and Y

represents_s g ction of a conpound of
formul a 3l\/|3 3 gd above wth: 15 (A) for such
compounds in S
or wth S
N-chl or osucgi
such conpounds in whiagm R9e is other than H,
chl orosul fonic acid followed by reaction with a

1 XX asovdewhink @rcmﬂ Bwitaghed 20 ORRICEh
whare%“?%g%?%ggn{’?%e (~ v) for%fc&% ds ofR:f %{QJ\L&'

by treatnment with

more dfrﬂay\mredm atommfebef@s@maoéu TR

Kesents H el her either SGs

ritB‘{e and then hydzo lysis; (B) for

resents

S5eRd8 H@df @aﬁmdyrpeamnt on
w‘mc‘hﬂﬁr of Tﬁf%mwﬁgmﬁ% %de[ﬁgﬁof 215 rf or r;ul al in WhECh

atp! @0R° at'l RF shendy¥ copasdaiied ty{ddat: YA
i o S ERER0L AR A R o

ifom that is attached to the indole ring system

acom;kmmtiofformulﬂ\hﬁch Z' represents =0 and Y represents -C

(O OR9a, i ch R92 represengs Cro aLUyl with
hydr oxyl an‘E ]é\h%

wherein D" represcits a single bond, -C( 0O3-, —C(R )(R ), Caq alkylene or
-5(0)a-, L* represents L (whenL is 1% or L* (when L isLYH,E, R’ and R® are as
defined in Claim 1 and L' and L* are as defined above;

(vii) for compounds of forpnula I in which D represents -S-, -0- or Ca4 alkynylene
in which the triple bond is adjacent to E, reaction of a compound of formula ¥ as

defined above in which L* represents 1.2 as defined above with a compound of

forroula X1,

| E-D*-H X1
wherein D° rf:i)resents -§-, -0- or Cou a]lcyn}rleum in which the triple bond 13
adjacent {0 E and E is as defined in Claim 1;
(vii) for compounds of formnla I in which D represe:nts -S(0)- or -5(O)-,
oxidation of a corresponding compound of formnla I in which D represents -5-;

(i) for compounds "of formula T in which D represents -O- or -8-, 1'eection of a

compound of formula X1,




an acid addition salt thereof; (xvi) for conpounds of
formula | in which T represents a single bond and Y

30 represents WO 2006! 077366 PCT/ 0B2005/ 00498l 177 0

wo 8ocoyled ROhO ROr0 in which ROk and ROr represent

hydrogen, reaction of a correspondi ng compotintf©Baiese4os:
formula J in which T represents a d al ylene group
substituted with G, in jwhich G represents -A -R',

A represents -C(OA, A represents a single bond 5
and R'a represents |, an@-¥ represents -C(O OR9a, in
whi ch R98 reprpés%m\s m;!t hyl, or ethyl, respectively

wi t h hydr oxyl am acid addition S%ﬁt thereo (;
vii) for conpounJ:l of fo mulz | in which represents
a single bondy resents 0O OR9Mor NN 9P R

0 10 in which m and RQEE represent hydrogen, reaction
of a corresponding conpound of formula | in which T

ent PO hfa ]
whErSR! 88 DS &ofh ROk DORth onc'ol BRECSLAL SartiB G of e

ROr represents U a compound of
HWPII'-CUﬁr ﬂ-’nﬂr rﬂep‘rhesmﬁbb aDSIIﬂg'IGEDT:ﬁOH@ ofa-Bepnésénts', ORER

res ect RO9m an R9P
T ?%Mp ; ebnet ﬁ@@r eff fﬁ&%ﬁ? 4ha Ve il
5 co;ﬁ]gﬁ;ﬁ@hfﬁ@;ﬁﬂggﬂm (x"V| ||) for conmpounds of fornula I

in which reEprfsents a si ng{lﬂe bond and Y represents
wherein L* is as defined above;
{x) for compounds of formula I in which T and Y arc as defined in Claim 1,
provided that when Y represents -C(O)OR™, -S(O3R™, -P(O)(OR’H,,
10 -P(OXOR™NER™R™, -PIOYNER'MRT),, -BOR™); or -S(0),NR*HR” R

R* to R*, R¥ R¥™ R'% R'% and R arc other than H, reaction of a compound of

formula XTV,

R= Q-X1

R3
=,
| h\— X1V
R4 = N
\
RS R1

wherein L’ represents a suitable group, and Q, X', R, R:. R® R and RY are as

15 defmeri in Claim 1, with a compound of formula XV,
N LST-v* XV

wherein Y* represents ¥, provided that when Y represents -C(O)OR™, -S(O)R”,

PO)XOR™,  -POXOR®HNR'™R”, -POYNR™R™;, -BOR™: or

-S(ORNR'HR™ R*, R to RY RY, R R'™ R!% and R'% are other than H, L.f
20 represenis a suitable leaving group and T is a defined in Claim 1; '

(x1) for compounds of formula I in which T represents a single band, Y rﬁprescnts

-C(OYOR™ and R™ represents H, reaction of 2 compound of formula XIV as

 defined above in which L’ represents etther:
(I} an alkali metal; or -

25 _ (IT} -Mg-halide,
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Ol 0 -N~N R9r0 20 in which ROn represents
hydr ogen, reaction of a conmpound of fornula XV, WD
300GHL?' 3GG PCT' / Gb' _005/ 001981 178 n_ R'' | ~rN XV
wo 2006/R43del 11"V LI\ OH Rs Rt wherein Q X, RI1PCREEIRS/044481
and it are as defined in Caim1l with ethoaycarbonyl
i socya.nate in the presence of a suitable solvent,
foll onwed by refl uxi ubhi n the presence of Triton Band
an al coholic solvent. j,.(xi):) for conpounds of
with uaﬂ@ﬂﬁlﬁnxalﬁ:l10?'?1“’9\%!’%ﬁ“‘?ﬁr(:he'bé%sents a single bond and. ¥
Ly fok CRIEERGRL S ¢ NSl N inReRBLIH I'W’liﬂm[we%mﬁ%éwpg an
) 19hydrdgen, reaction of a correspondi ng&@mg@-ﬁfﬁ
mpmeﬁ@n@w@pﬁ.m&m oh a FOFrepo8d Bt “gsufl gf € bond ‘and Y
represents -C(0O) ORI, i L WhGH 19 15 4 epirabdesthgcd
whichwiﬁﬁStnﬁaibhéF%WEs%ﬁ%F %Eﬁ%ll%t?idérg I\(:S'rE the like), .fol | owed
b: ' f and ebikialat) VAt er medi at e wi t hNAS4;
chm( iﬂ;ll{&?%%deg{)fﬁgaudnp?s of fornuh,s,g,l in which T represents
a single bondRaRY Y represe S N RAOtO $ in which

whe.rcinRg;?‘{]ig E{ﬁf‘%‘c{ 1?1 (ﬂégcrx %g%@anraﬁﬁﬁatp'&'i@ﬂ dafalyst emmgound of

(xjii) for cornpounds of formula 1 in which T represents a single bond, Y

represents -B(ORY); and R® represents H, reaction of a compound of formula

STV as defined above with boronic acid or a protected derivative thereof, followed

by (if necessary) d=protectiorn; r
(xiv) for compounds of formula I in which T represents a single bond and Y

R ] [ V as defined above
represents -S(ORR™, reaction of 2 compound of formula XI |

with:

{A) for such compounds in which R represents H. either either SO3 or

with S0, followed by treaunsnt with A-chlorosuccinimide and then

hydrotysis; | |
" (B) for such compounds m which R is other than H, chlorosulfonic acid

followed by reaction with a compound of formula ¥ as defined below 1n
which R* represents R

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

A

in which R¥ represents hydrogen, reaction of a cormesponding compound of

represents

or?

forrmuia I in which T represents & C, alkylene group substituted at the carbon atom

. 1 - .
that is attached to the indole nng gystem by Z°, m \Uhlch.
i which R represents Cy5 alkyl with hydroxylamine or

A representé =0 and Y

represents C(OYOR™
ap acid addition salt thereof; | :
(xevi) for cormpounds of formula I in which T represents a single bopd and Y

represents
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R3 XVIl YNR4 CNRs Rwherein Q X, R, R. R3, R4
and R5 are as defined in Claiml wth a base and CS2
in the presence of a suitable solvent, oxidation of

[tant internediate, and finall heati ng the
wo bR BgH y BoSi00405.

resultant intermediate in the presence of afstt
acid; WO 2000/ 07736 PCT/c |;260a;004981 179 (xxi) for
compounds of Fornula | in7which T represents a single
bond and Y represents OO OP 9-U in which ROu
represents hydro reaction of aregirespondi ng
conpound of a l iop whieh{\T represents Cl
allcylene, Y rep
or an activated, derivative theregf/with 1,1,2, 2-

t et raet hoh-yethéde; (xxii) for BoRpounds of fornula I

. 1n Whisch T gpepresents,a single bond and Y _represents
in @&9%91@1‘1 s YHABETRIBICUPh A6 p SATERPPYNE SRRPSERt

y y o i Q S .
R R ek RM ) G R

i

which|G' ovrrdsebts -adikd?, pLirtnryseh-CeoMT0 AN dproatnts arsmglabénd n

and\lQ@hN‘?g r}f;?-l;es{ﬁggr S%Q aralcsnrlegv ltse -8(?5}81{@‘? C&n Ywhic:!,hs I{E@ ecrzl:?rsegar}:tttss
methyl, or ethyl, respectively, with bydroxylamine or an acid addition salt thereo £
(xvii} for compounds of formula I in which T reprasents a smgle bond and Y
represents
O OR™™ y
& . <
Q R¥0

in which R"™ and R’F represent hydrogen, reaction of a corresponding compound
of formula [ in which T represents a single bond, Y represents
-B(OR™), and R¥ represents H with a compound of formula XV in whick T

represents a single bond, Y* represents

0 OR™"
{ 7
\ or NfN
/
O RBPO

respectively, in which R™™ apd R*F represent hydrogen, or a protected derivative of

cither compound;

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

represents
e
,D\ff
—N
AN==N
rR™O

in which R™ represents hydrogen, reaction of a compound of formula XVI,

ts C(0) OrR9 R9' represents H




L

10

15

19 R in which R9a represents hydrogen, reaction of a

conpound of formula ,"VIlIl, R2 QX1 R1 CNXVIII R4

\ RS Rl wherein Q X1, Rl, R, R3, R angpﬂgg%ﬁ 15ARA081
.3 PC"™

wg 2ee/géFitned in daiml with NaN3; WQ 300610

r/ Clt 2UUs/ 004451 1SO (;.>:i ~i for compounds of
forn2uia | jr; wuichyl represents oprional. h-
substituted C, alkenl'lene or C=s hereroall _t'lene

(i n w~duch arﬂooi nty of unsaturation is between the
carbon atons, that are a and to the indole ring)-

reacti gtr of~a..cC ound of formula. Xl , R2 Qnl R3 1| H
I X R'I O“/RS gin Q X, RT'R, R3' R4 and R
are as de

neg 'Z\ldai ll with a conmpound of fornula
) O XA, RPN)3PECLA\T- Y A'A or the like, wherein V
represents singl 81 bond or optionally substituted
a,(, 10 alkylene’or C2.6 heteroall,ylenc a(r;_l;j Y_}ias as
def i i N, O abmpd; . (X)) afeOks cipfipedinds Cofierf or FHith |
whereinj {s Vﬁhec g A6 MRd: ardORY) afeOt -

represents optionally substitu E@ ,
cthoyve @b abRYarade Sn ahd pteseme ehesuek 58§E?P afo jwee'ﬁ‘]e}j}

saturated G ,, heteroal kyl ur at ed
refluxinh @t e oEyEko Al EyFﬂéﬁe?ﬂ@%cogtf%@%ﬁ%%‘é%n’e; b i ¥
) cycl oal I.ceny; -whichet egnadchcenyinglrebepd an
(xix) fopdPEPY I%ﬁ“ﬁ%@%&%ne, r educF?i on of a corresponding

conmpound of forrmula I in which T represents
1‘Gprf’lse'rg)tgp;ti onal Iy substituted 4 all cenyl ene,
cycloal | cenyl ene, C2 5, &b eroal | cenyl ene,
het er ocycl oal keny) ene; %ﬁs al k- ynyl ene,
cycl oal kynyl eue, C2-s roal kynyl ene or

het er ocycl oal cy vyl ng\teD( as

“ eact] ding compound of
in which R™ represents hydrogen, reaction of a comesponding D

Qa8
formula 1 in which T represents a single bond and Y represents -C(OJOR™, n

which R” represents H with trimethylsilyl chloride (or the like), ollowed by
reaction of the resultant intermediate with NaSq;
() for compounds of fornmla I in which T represents a single bond and Y

rcprcsents

=N
rR¥0

. : ] XVIL,
i1 which R¥' repiesents hydrogen, reaction of a compound of formula .

R2 Q-X1
R? | AN XVil
R4 l/ N\ CN |

RS R?

.y _ 4
wherein Q. X', R, R, B?, R’ and RS are as defined in Claim 1 with a base an

CS, in the presence of a suitable solvent, oxidation. of the resultant interrmediate,
2

and finally heating the resultant intermediate in the presence of a strong acid;
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appropriate); (,vi) for conmpounds of fornmula I in

which Y represents -C(0)OR9a, 20 -S(0)3R9e,

-P(0) (OR9f)2, O -B(OR9y)2, in which R9a, R9e, R9i and
Wog{!"[ﬁfﬂgﬁiﬁiem -H, hydrolysis of a correspondi ng conmpound

la | in which RYA, R9e, ROF or ROj PLA&GE2005004981

appropriate) do not represent H, or, for conpounds of
formula | in which Y reprgsents -P(0)(OR9r)2 or
-S(O) 3R9e in which ROE and R9e represent H, a

(£ 15 SRANAINDG o € TRAUNT 18 Fwilie Mutepresert = WHl b¥nd and v
represents either tol 9z 25 -P(0)(ORAg) N( P~an) R9i ,

EREFPE~" 1 (R )RIt) 2 or -S(0)2N(1'ti 10z)R (as
appropriate), (xxvii) fornconpounds of formula I in
which Y represents -C(OW, -S(O3R%e -P(O (OR9t)a,
-P(O (OR99) N(R1lm ) RO1, orH:B(OR92 and R9a, R9e RI9f R9e
and R93 do not repres (Q (WD 20061077366
PCT/ 0112005/ 004991 (A) egtcriffcation of a
correspondi ng conpound of lfgrmula | in which R R9e,
ROF R ° and ROv represento »or (B)

- trans-esterificati.on of a correspondi ng .compound of

in AL RS, [T DA a RE Ol ORGP FOSPOHE Rt

fori®@ egentn Hwhahd d0 R&iredetdr esentalti@esame Y5 plchterof
the gorresponding R9', R9", RO, R9 and R93' group in

-C¢heR."c erpBU apTssentsolinar 4p aatiyalse deriespiae depreofi wWith He,2,2-
r. nege of a conpound of formula X, RO OH XXX in

te"%ﬁ?@ﬁy%’n&represents ROH, R9c, R9}, R 9 or R9y

Gofi) oy dedbdubéd of forewes [ netwhidpTeeprtents1 sidlle( Béadvhad Y
for conpounds of forrmula | in which T represents a C,

repEisk8if ene croup substituted with 01, in which G
represents -A'-R 2a. A represents C(0)A2-, A2
represents a single dgond d R" represents H, and Y
represents -C(O ORS T=tfi\which R9" is other than H,
reacti on of a correspon copgpound of 15 formula |
in which the C, allcylehe gr@Bp that T represents is
unsubsti t ut ed, vvith—arN\C, _6 alkyl formate in the
presence of a suitable fhse; (six) for conpounds of
formula | in which Qand X are as defined in Caiml,

in iy Rfeddtiti8tinddpenieXtly oepr¥@n{ Agdragipr opcticat &) a compound

represents -C(0 OR9a, ] . " .
of ft:irglu]a AV as %(eﬁ%]ed above with 3 4-dimethoxycyclobutenc-1,2-dione

—

followed by acid;

(i) for compounds of formula I in which T represents 2 single bond and Y

represents

in which R** represents hydrogen, reaction of a compound of formula XVIIT, -

=¥ Q-X1
R3
| TN ey XV
o
RA N
\
RY R1

.\ _ wherein (), X' RY, R* R, R and R’ are as defined in Claim 1 with NaNy; -

1.




C(O N(RI ob) ROb C(O) N() C( _NRO~yN( pl od) Rod, -S(O) 3R9e
-P(O) (OR9f)2, 20 -P(0)(OR9g) N(R, oh) R9n
-p(O(N(RIot)R/I/9) or -B(OR'"')2, R9a to RO R9y R ob
WO mmﬂ.g@( Rion and R10' are other than H, .realtKEH20f5/@04981
npound of forrmula XXI, R2 L5 R3 T-Y XXI R4 NR5 RL
V\hereln T, Y, R’ R2, R3, R4 and R5 are as defined in
Caiml and I, i s as!'Hefined above, with a conpound

of formula XX 11, 25 L6- &l )gutgmmtud
(mxiv) oPRbABENdS o 10111pr0\]/|LE1é“d“(%ithmS m%ﬁﬁ !

approprl te) Ltk ﬁReaumm(r@)m( RI’pT)*R@@
Cas alkemIEYNH & c(ef?ﬂﬁﬁg‘ﬁg E&?gg‘ TS -@g(o 3Roe, - P 7}1150953 Q2.
the carbd b @)dMoRamm@mm oy T R PRS2
-13 y)2, PCT/C }"i3(1(1 5/('0498 1 NYO _QuUi./O
formula 866, 182 Ry to R9. R' Rm, R10 Rion and Rl ot her
than H or a _protected der|vat|ve thereof. Qis as
defused in Cfaim 1-afid L is as defined above: (>aa)
for conmpaun roul & i i n whi Ch"lg represents a
singl e bon ents -C(0) ORY% and 02
represents f a conpound of formula 5 ) 3
i n whi chpt’ presents ther: (T1 an alkali netal; or
(11) - hug- hal || de h carbon di oxi de, followed by
aci di ficati of® ()aX|§ for conpounds of formula I in
whi ch epresent s, as si.nglerhond @agn Xivith £cQnERu8Y or
whsre'm@@xkl%?l b lgatl onr'%"g(')fl g%rrespondl ng conpound
gmesents of formula )Da in which L5 is a suitable
of fore+“%G" group Wth CO (or a reagegt that is a
sui t abl e(Bb];R:cEé{Ef’m in the pr ence of a conpound

the %fkaf garhreryelma %\éﬁasants a gincle bond or optionally substituted Cla
or

hateroalkzylenc and Y 1s a8 defined in Claim 1;

10 .é]qulﬂne or Ca.s he | | )
(xocv) for compounds oi formula T in which T represents optionally substituted,

Loy

eaturated Ca.g aliylene, caturated cycloalkylene, caturated Ca.z Dbeteroalkylene,

saturated heterocycloalkylene, (. alkenylene, cvcloalicenylene, Cas

i din
heteroalkenylene or heterocycloallenylene, reduction of a comesponding

3 ound of formula I in which T I&presente optionally substituted Ca
comp

alkenvlene, cycloalkenylene (. heteroallenylene, heterocycloalkenylene, Cox
! 3 3 r

allynylene cycloalkynylene, Czs heteroalkynylene or heterocycloalkynylene (as
appropriate); _ .
(xxvi) for compounds of formmla I in which ¥ represents -C{O)OR™,

& 9 ;
S(0):E", -P(O)OR®,, or -BOR™)2 in which R%, R™, R and R™ represent H,
— 3 = 3

92 5% ST
hydrolysis of a corresponding compound of formula T in which R™®, R, R™ar R

(as appropriate) do pot represent L, or, for compounds of formula I in which Y

represents -P(O)(ORgf)g or -5{0) -R*, i which R and R represcnt H, a
corresponding  compound  of fo
25 POYOREHNER MR, POYNRMR), or _S(0RNRI™R” (as appropriate);
’ _ 9 9e
{ocvil) for compounds of formula I in which Y represents -C(OYOR™, -S(O)R,

A e Oy
P(OYOR™: P(OYORNER™R™ or -B(OR %, apd R®, R, R, R and R”

mmla I in which Y represents  either

do not represent H:
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defi ned above or a conpound of formula =11 as defi ned

bel ow, and an appropriate catal yst system 15 (nmil)

for conpounds of formula I in which Qrepresents a
woﬁ@ggl e bond; X1 represents -B(OR9i.)3 and R9

Ed¥nts ‘H reaction of a conpound of f or BUTEBE8G /004981

defi ned above with boronic acid or a protected
derivative thereof and an;sappropriate catal yst
system followed by (if necessary) deprotection;

( 2aaiA)izkicfiQka RANMIOUARE sPéndiRr BHpBudd bNfowhleN iQwhich R™,
represents a si ngl e bond and X1~ 20 represents

S(0) BRI - Feaerd Bn represeré Bipound of formul a as defi ned

aboveg u n. whi ch

- oproLuih et br SHER SRR ARReL s BPLER R T i
suchR’as’% fgmtg“ pyd RYi dvendo rephieit EL BNd @0 1Pt Besar: thaMdnk:
S02 f?l | opwed by treatpment ;W th Nschl,orosucgi ni m de and
t hen®™y®fr 6‘l‘°y§P§f°SROE})im€oR suEh nﬁour@é@ R @eie hioRdee

'S QbhgbuldAohuGRhobogbhap) c acid ol lowed by

reaction wth a compoun ormul a XX as defined

n dquesener onattioctpoRad of ’é:prrekaem{,s RO ; (aaxiv) for
conmpounds of f még@ in which X1 X (as
appropri ate) g"‘i‘) nts 30 -C(O , -S(0)3R9",

in ulﬂfc%)r(*’@@@ﬁ):%n&m“ BRBRRIT R@ or RIY Vi (RS: iR3Ges 389%&%1

represent |d, hydro ysi s of a correspon
I{conpound of formula | in which P.9" R9e R9r or R9y

[ rl“te t, re or f ounds
ooty BF LR W bRt So BT e ey daedbriom ESipn
suwfmﬁm oW itiK2 (X' as PR | @t elepreapiies eAt & "€ Oy ORE prlkents
OR9in which R9a and R&) represent H a
-F@ﬁresﬂpdﬁmﬂﬁgﬂ%énﬁa@&lﬁdm@d dﬂdaﬁnmraplﬁsants Bhieh Y Kipresentx2

AR PR AR 5 KRR At KOS o of

foraypfarlopmladhethe (9 aﬂ.lx;rimjb drotp tanPosnean®fis hanmsided, sith a
represents C(O)O?Qa

h
Clﬁmg{\%ﬁfg%(@ﬂégr Wé%%@‘?%pﬂ%[ﬂsggi%% ki)mgg) N(R Ch) RON or
(mmr@(rmnﬁo%n&ngr Rl RRewieh o Hls aﬁl‘é d@yd%ﬂnqpmn@falm 1,

réepresent H ( ) esterl |cat|on of a correspondi ng
progidapotintl whes oitulas 1X1 n(amhpriroRddg) represents -C(Q)OR®,

CONR®R®,  -CONECENRONRMR™,  -S(0)R%,  -P(OYOR™,,

-POYORHNER'™MR™, -P(O)NERRT), or -B(OR™)3, R™ 1o R% RY, R'®

R R 5nd R are other than H, reaction of a compound of formula 3%,

R2 LS
R3
AN TY XXl
R4 M
o \
RS R1

wherein T, Y, R', R?, R?, R* and R’ are as defined in Claim 1 and I, is as defined
abm.re, with a commpound of formula XXI1,

LoQ-x _ T
wherein X' represents X', provided that when X' or X7 (as appropriate)
represents  -C(O)OR™,  -C(OINR'™)R™,  -C(O)NEH)C(=NR™NR' )R,
-8(0):R”", -P(O)OR™)z, -P(O)OR*HNR MR, -P(OYNRMIR™, or -B(ORY),,
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. represent H. hydrolysis of corresponding compound of formula I in wl

'R9", ROF R99 and R9j' represent H, or 10 (B)
trans-esterification of a correspondi ng conpound of
formula | in which R9a, R9e, RO , R99 and R91 do not

- G (F A0 2981
WO mm.'m.{?ﬁ&r esent H (and do not represent the s&fg/CHAYEITE

e corresponding ROa W, R9; RO and R9j' group in the
conpound of formula I to be prepared), in the presence .
of the appropriate al &ohol of fornula XX as defined

above 15 (xxxwi) fok. compounds :pf,.f:q5mekadlderinanidd ch
R% 10 I_Q!Eé'prféns”eﬁfns é¥@11d£~| yqleﬁé‘]g{r%gﬁp “substituted with G,

in which Q. rapr 5° A'a: deficdsbnts - C(O) A2-, A2
therzolr(@ py E#LEHEE &('—g‘?ﬁgfgmbonq E}and_ R12' re Eje%‘%%sbﬂ g apd X1
oo fof RoRPEHHdS of GEALERYAR WcWK CRTEEFTY & Bther than H,

reaction of a _gprrespondin RAUNdo@bound bDforaida |
reprasehi® HOERE had & éefﬂliff%é[ﬁgri’grrg%&uﬁg that Q f|rjepr esents is

. unsubs{ituted, aM.th a 20 Cl4 alkyl formate in the
}Cﬂmp’l’léééicreprg?“naggﬂ%et abl e base: or (xxxvii) for conpounds

ofy QAU netdl, b whi ch X1 or X2 (as appropri ate)
represents -C(O N(RI0Ob)ROb -C(O) N() C(_NROc~N(R od) Rod
(0} OYEFEN or - C(O) N(H) S(O) 2R" reacti on

~ of ~alcarr i ng aae@ednd of formula | in which X1
with carqfy %@H%ggl?‘%?%?{o‘%l with a conpound. giﬁwqﬂoﬁm gl 1,
(mi)?'% E3mfoRRE) oXEininhla wimeybich ROFEqH F@ Pepresent, in
e case pf a @%pm@kaqfregc%wtﬁcbrﬁeﬁ]:d&ddnx@hc@ﬂlpomd X2
represduis-G{PYPBPraratey. résent's: (1) -%%SI((R!'OP&LB%Q b
and&ﬁl(jobw%%%fga@hhﬁme )<aNERY @y NERIVER: R94 " O1C T2
of forfB8gNI'R dn) R9d and H. 30 ( 3) 5%0&% E'}@éghnz_iIMWHdaﬂ
i« a sulhbie/soled} of COD) M HESTEYRRe O < CEPBYIR “and H,

respectively, and R0k Refcdnisldry, 2nkhran as
defincdefbovedTi h CCIEEPHY !E%bfohﬁulgg%

1 t system; )
appropriate catalys | - .
(oodi) for compounds of formula I in which Q represents a single bond, A
N

p Bl . et ] U.].

1 : 1vat and an
%7 as defined above witk baronic acid or a protecied dervalve thereof

appropriate catalyst system, followed by (if necessary) deprotection,

. B ole Xl
(ockidi) for compounds of formula I in which Q represeats a single bond and

represents _§(Q)sR™, reaction of a compound of formula ¥ as defined above
with: _ .-
(A) for such compounds in which R® represents H, either S0; (or a
suitable source of 503 such as 2 SO,*pyridine o1 S0;*EisN complex) or
“with éOg_ followed by treannaﬁt with N-chlorosuccinimde _and then
hydrolysis; o
(B) for such compounds in which R is other than H, chlorosulfonic acid
followed by reaction with'é compound of formula w7 as defined above 11
which R* represents R |
1 - = &
fookdv) for compounds of formula [ in which 57! or X (as appropriate) represents
- N - a 10 ol 9y
C(O)OR”, -S{ONR™, -P(O)(OR™)z or _B(OR™),, in which R”*, R, R" and R

. a
ich R,

' g ds of formula I
% R or R (as appropriate) do not represent H,-or for compounds o
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in whick X' or X° (as appropriate) represents -C(O)OR™ or -BLOYOR ), in
whick R* and Rgfrspresent H. a corresponding compound of formula ! in which
X' or X7 (as appropriate) represents -C(OYN(H)S(ORRY, -P(O JHORPEN(R IR
o7 —P(D)(I\J(Rlc'i)Rgi)g {as approprate);
(oav) for compounds of formula § in which X' or X* (as appmpriaté) Tepresents
-C(0)OR™, -S(0)sR%, -P(O)XOR®,, -P(ONOR®NER'™MR® or -B(OR™), and
R* R* R¥ R agd R do not represent H:
(A) esterification of a comresponding compound of formula I in which R*
rR® R R and R represent H; or
(B) trans-esterification of a corresponding compound of formuls I in which
R™ R* R* R% and R¥ do not represent 5 (and do not represent the same
value of the comresponding 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 30X as defined above; -
(axevi) for compounds of formula I in which Q represents a C; allcylene group
substituted with G', in which G represents -A-R™ Al represents
—C‘.(D)AZ—, A" represants a single bond and R® reprasents H, and X! represents
-C(0)OR™, in which R is other than H, reaction of a corresponding compound of

Tormula I m which the C, alkylene group that Q represents is unsubstituted, with a

- Ci¢ alkyl formate n the presence of a suitable base: or

Gooovin) for compounds of formula I in which X! or X (as appropriatc) represents
-CONR™R™,  -CONECENROINRI™R®, . CONECN  or .
~C(ONEDS(0);R" reaction of a corresponding compound of formula I in which
X! represents -C(O)OR’ with a compound of formula XX,
RBRM)NII XX

wherein R” and R* represent, in the case of a compound of formula I in which X!
or X2 (as appropriate) represents:

(1) -C(ONRI®R, R and RI%,

(2) ~-CONMH)CENRONR MR, -CE=NR*NR YR and H:

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

(4) ~C(O)NEDS(0):R", -S(0)R" and 1,
respectively, and R” to R*, R'™® R' and R*! are as defined in Claim 1,

POTHGB2005/004981




