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WD 20061077366 PCT1 GB2005/004(181 i |1 NDOLES USEFUL

IN'IHE TREATMENT OF | NFLAMVATI ON Fi el d of the
WO 2006 E%% on 5 This invention rel ates to noWEI/GB205/00498)

phar maceuti cal | y-useful conpounds, which conpounds
are useful as inhibitors of enzynes bel ongging to the,
menbr ane- associ ated proteins in the eicosanoid and

INDQLESAUSERNE INeTah o RSAT VCEGE [emiiiwi AWenlers of the
MAPEG fam |y include the mcrosomal prostaglandin E

sym hase-1 (nPGES-1), 5-3ipoxygena se-activating

TiaidPS Qe ek fdAP) . leul otriene C4 10 synthase and
m crosomal ghrtathione S-transferases (MGST1. MSST2

and MSST3). The conpounds are of potential utility in
th tr eat nt of _in di_ seases i ncl.udi
This eSS PR 2 bRl R Py FRR S St allen,
cumpbhﬁim&e mml Sauc:iﬁhﬁmﬁﬁomsx&ym nﬁmhx@mgemtﬁw #@mbrape-

pharmaceutical conpositions containing them and to

amﬂsﬂm REFHE i ibesigosioihend Prigitiens vetabalisgn dhgiddl of
famitf " RAdBU S BOMANRSS SRS R, M RRAGIG OhAGRALN 12"
| nfl a [ or $}§d@igﬂi§:§%enm't;ef i;uemw;;nﬁlg;ﬂ EE%EWS?{‘]I Is:ggine G
syatbighy Fay THNEYRTEY £ GBS o-EPHRe R oGO T CHOSTS and
MGSPSY Cjﬁ:lt\éﬁﬂ Do o AR PRERTY mlﬁe@%ﬁs uéé?ﬁém af %%r\?e&qlﬁﬁsq

popul ati on i ncl ude ast hma | ammat ory

diseasdy srehulng nekpateny ofisbasest e tinwsntios tiso aelates ite iflss use of
rhinjitis, conjunctivitis and_ dermatj.tis

such FlpiniS e GREHSEAS, b BaRRroRdl SERBR ey contining

them, kid tAEVRRLQS BuRaA iy B8y pahd@nf Or  nunerous reasons,

such as infection, surgery or other trauma. Mbreover,
several diseases including malignancies and

di di seases arc /nown to have 30
:Bﬂdg#EP?%gﬂmﬁﬁﬂﬁgéﬁé%ponents addi ng to the synpt onmat ol ogy
of the patlents LL' O 2006107- 366 I'CTIGEZ(m510P04481
Ast hma of, the airways rhea. conl al
There arechagh 5‘6‘5 FPngi whﬁmﬁﬁﬁrb% E%@%sCPﬂFcffrfl on-
e m AR CelBRd QiR ThiliRe ALeBRhE o NublEr sy I
rb* tEe condlflon M q@ cases are ???nsr unnat gﬁyare
condition} s turleckt efl efficzhy ianfvat € prevalence of side effects (veal or

perceived),

Inflammatory diseases that affect the population nclede asthma, inflammatory
bowel disease, rhaumﬂiuifi arthrifls, osteoarthritis, rhinitis conjunctivitis and

denmsafitis.

Inflampation is also a common canse of pain. Inflammatery pain may arise for
TUmerous reasons, siuch as infechon, surgery or other trauma. Moreover, several
drseases including malignancies and cardioavasenlar dissases are laown to have

inflammatory compoients adding to the symptomatology of the patients.
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r-agoni stc which mce] the bronehoconstriction el ement

whereas patients with 5 nore severe asthma tYpicalh
wo xeareTtieated r gtrularly with i nhal ed cortircostENw € 261

which to a large exim are anti-inflamuatory' in their

nature. Another common di sease of the airways with

i nflammatory and bi anchocoastnctive conponents is

Lopchroni e obsiruetive bul monary di sease .-10. ( 4-7-Lhe
B R L R g R
2117 Hih-haddreyisfis nT;the-aordi=hoforius teonst dercdbh ehs Avsrity
__present, there is ngo known \ggar macol ogi cal, treat Eregnt
of the aprdipase Jflile hassg A T HRLEBHRE ST o PRR THHaEday i Hhelec

ove] < 1 . in :
B 'agqlﬁ%l 9‘% cﬂgﬁﬁ@ts' ﬁi“ué‘ | v@ﬂgﬁgﬁgypeﬁééhéﬂel’d “ﬁ]%\ﬁﬁa% _cei ﬁgﬁand
3 moret dcvSHesthandypirelt hat iresed nguizeld Withpnbaled néitanretoods -
ostinmuli, such as, cytokiaes, during an irr$arncnai arv
Wbﬂh&%@%é’%’@@@@‘”@@%@%’f&% T F-aehi donic acid to
the unstabl e internedi ate prosaglandin Ha 20 (PGH }.
PAI12 is further mtabolized to other prostag]aodins
Anothaac| edimgn PGisEy HAGLYUZ, BGRRys proth acyldmmatand and
t hronboxane A2. These arachidonic acid .m aabolites
bronckp@aERSHIF HTRITE hr SnGHHESd D&%%Fb‘iﬂo@u&fa?ﬂ%ddmvm
:  oloai activi - | "
10 (CORE AR ke P ey Qe b bl und morialt, from
the chmium socohsdesidt.r ofigpEsoL ffcainng dmyynmEdimimiogisnd
is al pblown ta induce fever and pain. Consequently,
'Eﬂlﬁﬁﬂhﬁﬂ)éﬁg oiRRE A Iy SO AT N P& Sped with a Z ie. vy to
inhibiting the formation of PGE, _ including "NSAl Ds"
(non-steroidal anr_iinflammtory drugs) and "coxi bs"

The ct@eiwetiose 100K @zimhichistsor Y0 foMisesee drlige-oagimtively
angl | or COX- 2,

- ) redom nantly by, inhibition o, f COX-|. Lor_ COX-
15 expreBRERCRPAT SR e G (AL r bk B TBF PRt 2 Y0)
inflamaiih A hal GubiCd: 446512001 MO LinfRmideneveEsmahie[CO-
i nhi bition of COXs has the disadvantage that it
2} results in the reduction of the formation of all
net abol i [as of arachi donic acid- sone of which are
known to have beneficial properties. In view of this,
COXsArigs inh irefhideiic Byd th i tnisizbRnnodrm@iXs: afoeathedief1ds
knownl suspected to cause adverse hi ol ogical ..
2 (PGH.). PGH: is further motabolized in other prostaglanding melnding PGES,
PGFE,,, PGDs, prosiacyelin and thromboxane A, These arachidonic acid
meiabolites are known 10 have pronounced physiological and pathophysiological

acrivity including pro-mflammatory effecls.

PGE; in particular is known to be a strong pro-inflammiatory mediator, and is also
lnown to induce fever and pam.  Comscquently, nmmerous druss have besn
developed with a view 1o inhibiting the formation of PGEs, mcinding “NS AT
(pon-steroidal anbinflammatory drogs) and “coxibs™ (selective COX-2 mhibitors).

o

These drugs act predominantly by imhibition of COX-1 ad/or COX-2, thereb

0 reducing the formealion of PGE:.
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5 effects. For exanple, the non-selective inhibition
of COYs by NSAIDs may give rise to gastrointestinal

wo ShidRrekf ects and affect platelet and renal {uREAHLz/ 004981

Even the selective inhibition of COX-2 by colns,

whi | st reduci ng such gastrointestinal side-effects,

is believed to give rise to cardi ovascul ar probl ens.

10 An ahernative treatment of inflammtory diseases
HpWgyerd des inhidition ¢& ¢PLe =y tendisadisairas fbft IF Jpstissingéns
refhdiRmt 5 t}@?ﬂ:lrﬁzrﬁi@ﬁ’%f?@n%ft%tfuﬁ@ uﬁ%'gsﬂm ik e _h&mg«l blvhich

I'n particular, a drug that 1nhibits (preferably sele:
arg iknetwy) tot heee tearfsfiadr prapirom. ofn P&, of thin drivws which act by

. rorinf tory, medi ator PGE2 mi ght be expected.ta

inflfhipanos RO0E! S [Tl o PR SiTara Fh it Aee b o)

effelfs! TRReRANNE the dbehilanie fintitiGor of COPREBHy 100AT0s i efue

_beneficial "arachidonic acid netabolites. Such

rigerip ighstroimertingl tide -elfrstsandiaiigriplaselclesng sena dunciom| Fesnt Biee
i ' ff i ve-. P o

seeglive GARPUOE PO Th T el SRS L OOGR SRR S bk,

sideREER)s, is Dalevatiic Fg i@ ko pidisizagilandoliems synt heses

(mMPCGES-1 and nPGES-2), and one 20 cytosolic
prost agl andin E synthase (cPGES) have been descri bed.

R e e i B T S U

abOEXmEnREES gilet bifenys womlk dive itene B4l ibsndfnowntht a:lihie. a In
ile the

st rong prosnflammatory nedi ator, et
Pegipu g e %@W&@%@E‘@waﬁﬁ@b = iR i G
to ({5Y ShrbShiALSaB hyiMel YP@Q! eRdnibroNchogonshr tLh! Sthe

and have thus “been inplicated in the pathobiol ogy of

inflegirhatery Téwpoise olmo gliec abseact iofia icosagpin re@ystioTisofirtke
- iated.th h. . t j. . Tl

B R B ST a1
acdoRGRPy Mo cARRAGD AT ark HEARRSTHBIRiROER crodRMAhRRES oA

the treatnment of asthma- These drugs may be given
orally, but do 30 not control inflammtion

tisf [ A r ighl
PO B askintieg 1D L b R = R B s o
mifreidred] peshslondionf Eagilens, (APAESHoasd biPGEESY, GGPDone
may, be attained if the activity of both of the CysLT
cytpediepreaglanding syiiags (CHGEY) bayscheerwgessribotmaoN |
coniii be ieduced. T is ndy be a: iieved by develo

DLng unsel ective LTRas, but -r-T v el ~ also b3
Thd teukPtriensanfLTs) ffefaned fony apchigoni aoids by @i de} pfieszymes

distinet %‘Et{l~fht/]\3% u|1 Thet ESff%hegairt%ﬁay. Leukotriene B4 15 known to be a2
strong proinflammatory mediator, while the cysteinyl-containing leukotrenes Cy,
Dy and Ky (CysLTz) are D:lﬂ.:tr;Il}' very potent bronchoconstrictors and have thus
been mmplicated in the pathobiolooy of asthma. The biclogical activities of the
CysLTs are mediated through two receptors designated CysLT; and CysLT,. As
an alternative io steroids, leukoirienc receptor antaponists (LTRas) have been
developed in the ireatment of asthma  Thess dregs may be given orally, but do
not control inflammation satigfactortly, The prescntly used LTRas ure highly

selective for CysL1,. It may be hypotbesized that belfer contrel of astluna, and
possibly also COPD, may be attained if the activity of both of the CysLT receplors
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A"the Cy'sLTs_ Anong these prorcins. 5 | nas:a' ocras
5-]i poxyoucnase-activating protein (FL ALP), and
wo aunh@tthioui ene C, synthase may be mioned. ArERARIG 10405 ;
i nhi bitor woul d al so decrease the formation ofthe pro '
inflammatory LTB4 nPCES-1, FLAP and | eukotriene Cl
synt hase belong to the fenbra e- associ at ed protel ns

d._and
coui} 15081 REEN0L 0 QLB ARG Ak ahol A1 FrANRRD

also Bl Gl @sanedh- ghitiat &f oemsS-4 1. &l‘msf’ﬁb.a&ﬁﬁmﬂ@ EA%Iﬂnﬂhﬂm
M3 Sr- and MGST3 ). Fora_review, cl P. -J. |aeo bsson
of the Vel TE. | AAPRE thest DIPEESp}- hﬂﬂie&rﬂcaﬂ@ﬂm&épﬁffa“fm@ﬂ&

2000, LK fhhat pi epar
Pmtug"h?ago saﬁjs 3%e 0 twhne I\/P\PJé%S may a ls,ﬂo]:l exhi
inhibirB bl alky dastdsy iHsyformatienar te ot mdambaairy 3. THye rrbe rs,

c f I- 14 Hutchinson et al in .1- | fed. Chem 38,
453E (1995) and I 7. Claveau et al in 1 |namwi . 170,

mPGﬁ§ IOrE 4993 1e dlmﬁmﬁo tﬂ%ﬁztﬁéa B@Bﬁﬁ 13 hROmAesGhE Rescthal

ch” conpoun may al so di spl ay™ not abl e cross-
p]'ﬂ[ﬂ[tl@&ﬁtﬁl“\/ﬁ:]t[}&dmlﬁi langre rmntm]unse merabiogsar GEAREGD firoilaciCfher

de that. do. not. bel to the . MEG f .
ey (o Rty L S (o R e, 2l dpglifprated
{lvlﬁﬁﬂh'lxﬁ)(ﬁﬂi“n&ﬁtlﬁﬁisquﬁ ' Pei} iqfavﬂﬁ’@% T .7 ARD LMD 2fh 4, T

reducin e fornmation o- the specific ar-achidonic
FzspiacC. nmrab*e’ka dﬁQGE.ZD ELar keISyw H dambemothab eompo wids

the treatnent of Furt .agents that., are
prepaiA GBI R P 61 LT FE® ROV 0TGPt B e Pt
mwmﬂﬁ‘xﬂdev %gufls NokRB=rs YL hedi Buehinkhie =+ aukoy r iBAeSHAr 88,

al so |1 ke to be of benefit in the treatnent of

4338 a@@ﬁmdaﬂdf:@@m et 28 IP{. i Joympiel. 1l 4Vl be¥edl domfommirs

vaper o (BSPEnd | YR GBI o BRTOBIEE N7 0s G7db1a

Ipauli'@ﬂ)dm %%%%%Qeﬁéﬁu@@& @BlIScastids. thar, dBihi0adons o
22 and 4,960, 786 and European patent

Mﬁd@ﬁm&a#ao@y@ﬁ@-«@@ww 257, EP 483 881, EP 547 556,
EP 639 573 and EP 1 314731 In particular European
pat ent application EP 455 532 and Us patents Nos.

Thus, 25236 183 Grakgpabl, 37 hhfilimglitinc hosen bf ’inl}E‘rBEaqujdnﬂuisc 2

carbo ylates_as antillypertensi, vve agent
reducipg i/ forrpaes 0P FIEE< cid mejg EFSP@EQW%HFEU

1o be %%?ﬂoé%{hgti%%pg%\éﬁ {&Q;g gprsuc cg@n%gﬂ%gs Pn the
of inhibi@atieemtindbl ﬂnlf:icaainahmmcd in the synthesis nithe leukoirienes

are also likely 1o be of bencfT in the restment of asthma and COPD.

Prior Ari

Indele-based compounds have been disclosed m intemational patent appheations
WO 536/05377, WO 01/00197, WO (3/044014 and WO 03/057670, US patends
Nos. 3,185,054, 5,254,722 and 4,260,786 and FEoropcan patent applications ISP
430 357 EP 483 881, EP 547 536, EP 63% 573 and EP 1 314 7533, In particolar
Eurnpean patent spplicetion EP 488 532 and US patcois Nos. 3,236,216 and
3,374,615 discloss 1(M)-phepybndule-2-carboxylates as antihypertensive agents
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I ndol es have al so been disclosed for potential use in
the treatnment of inflammation 5 in internationa

woPabsmtzappl | cati ons WO 99/ 43672, WD 9810851 <
99143654, WD 99143651, WD 99105104 and WO %’ffg%ﬁﬁ",mm

Eur opean patent application EP 986 666 and US patents
Nos. 6,500, 853 and 6, 630, 496. However, there is no
specific disclosure in any of these document s

amff amdvmc@mtamﬁwm HewpYTpenehoahescad ot mEs cgﬁclsﬁp qTs
Ll E Gl B SRR SV B LRARLE: S LAER écﬂcp
13 and

"e&rnati onal patent application
European pat ent application EP 186 367, al so nention

i ndol es for potential use as, ?PAR- y bi ndi n ents,
Ingiplgs g aisnbop disF /e Dorotke} ivuR Sk BrRtmTe gg@%%% n

i 7 r A
in KR PHESCHATEMIRD W0 40,087, TROLORIA W 90a30s
WICsI9/45553 W PE/00 HE andl WO 88/02F 01 fiumpeinpatenyapplpegon EF
I i ndol derivati ves .
8 AL T PRSI, 0w E52B0gs. Haniefte, 1o 5 no
spBRRL iGakERO S M A3 0RmRSFFGh e KR aibaRiIBks Bf WhicN'@,
99107678, V\D 99/ 07351, WD 00/46198, WD 00/46197, WO
ATQOAHGAOED Biddrevily @bchavisthe Sndede BRIt or s of MCP- |

10 i nternational patent application WO 96/ 18393 as
inhibitors of IL-8; international patent applications

méé@a&aﬁaﬁiﬁﬁt apelicd@n ¥ 1366243, RtidoOR@apedaiaeit application
F catl on 13P 535 924 Al and US atent l%
EI5) {83671 glor spsmiipthingp kedfos peeniiad e £ BﬁB "DPBYDE AraLy, ¢nd

g; Bﬂl RALAR 0213
JIB%A ﬁ#%g?#b agen%b %&%%rggeaﬁg%atent appﬁ§gafpgn
mﬁlﬂniﬁn@ s2preBOdoasormkio & a:glcartﬁt NearEnagomnb etysor feribdree is

i nternatjonal patent application WO 2005/005415

15 SUW@EF%?@%E%@W%WBUMS for use as inhibitors of
NMPGES and this in the treatnment of inflammation.

However, there is no specific disclosure in any -of
Varies §MNjderapintslzof-cirmoplaees 2né dﬂlbmtwcaths@fif e Rinp et fapm

BB P Bkl RS ATEN Sl 3 Bl
05/8R8T 4, CRb 9nsyIREVER? 0094082303 00/4E9 7, WELONAE332:38 wand

1" Ct1/' 6820051002396 di scl ose iudol es for use as cam
20 00gA132 as mhibitprss af MCPSL; intgrmerapnal pategt apphcation 0 96/18393

as 236G TP ls shEllGR P W8 Rtions WO 93/25546 and WO
94/13662, European patent appheation EP 335 924 Al and US patent No.
5,081,138 as inhibitors of leukotriene biosynthesis; international patent application

WO 02/30895 as PPAR-y binding agents; and Buropean patent application EP' 166

25 301 as prostaglandin antagonists, Further, intemnational patent application WO
2005/005415 discloses such eompounds for use as inhibitors of mPGES and this

in the reatment of inflammation. However, there 1= no specific disclosure ip any

of these documents of indole-2-carboxylates in which an aromatic group is

Lh

directly attached wia (le indele nitrogen.

30
Unpublished  intcrnational — palend  applicalions  PCT/GB2005/002404,
PCT/GB2005/002391 and PCT/GB2005/002396 disclose indoles for wsc as
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6 inhibiro-s o- nP s 5 and 11e' in | Ee n al nent of
in~lanrna ]a, - Ho ev the e is 1 nu specific
wo rnoBkSalosui imairy of tease docunents of cEIMPEERASHAYET
int are substituted in the 3-position of the indoc-
ring wth a carbocyclic a iL o- eauivaient, group 5
Finally, international patent application WO 94//4434
_discloses structurally simlar indoles_as _endgtnelin
b ee ST T ST O 5.1 SRS OF CagnEnRE FRe i oaP oot o
LAt B, G0C {0 19fenC QRSHAS S WhirRonnds that ars subsiimut=d
ue Sﬁ"ﬁ'ﬁbpféﬁ%{%@e#ﬁtﬂy ]ail eqsg){imr%1 which an aromatic group is
in theli-pegidnyofaist iadbednyivah & e TPrEEE afiit regerLiBE SBT-
conmpounds in which aromatic and heteroaronratic
noi eties are attached is the benzenoid part- of the
. 13.0 i e Vi | bk AEmO e pe4f 4449 fttlvesatenatratllye
Fmﬁhv]g?ﬁ&?%ﬁ]ﬁ%c%ﬂmi nlgjﬁ%o the invention there_is. provided
similar indnigosnddahsliroreneier apfamonstsRA hsre 15 po speFipe fisfosre N
, R5 Rt wherein 20 one. 1 he W3,
i togdpieat Bpapgtes YA 0ot DibaftoRhifts B willh arffoddc
eroup ROGRENIeRkdbd Seh et Rdo T fbdyd neg el compbundannawiyich
= ‘group, a heleroaryl group (which latter tw ro are
aromaijrt amnizldryarewstie maigiise apy Atashed & T%Pf@l%ﬁ@ﬂf’gﬂﬁﬁ _
., .Sele llnjg.d fromA), Cl.s all."yl and a heteroeycl oal kyl
10 mdﬂ"‘g}’f&&ﬁ WA CH fatter two groups are optionaliy
substituted by one or nore substitncnts 23 selected
fromfG and/or?); dl,-)r b) any two other groups
Disclwhire bf the drvgifi@Bant to each other are optionally |inked
to form along with two atons of the essential benzene
ring in the conpound of fnrruula J. a 3- to
AveodmaBRieentihA gheroR bl lacommotiad of fognilatlo 3
het'er oat oi ns, WO 200Li/C 77366 PCTI GB2003I OD4981

Lt

15
ﬁz G-
(=
T
i N7y [
R TN
A
RS R

wheren

20 one of the proups R R, R? and R represents -D-E and:

a) ihe other gronpe are independently selected from bydrogen, G, an aryl
eroup, & heleroaryl g‘rD;.qa {which latter two groups are optionally substitted by

one or mere substihr=nts SE:-IE-C-'I:L‘-d from 4), Crpallkyland a hetemc:yc.l_uaﬂcyl Eroup

{which lstie1 Two groups are optionally substituted by one or mare substitnents
elected from (' and/or Z'); and/or '

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

[
LI

to form, along with Lwo atoms of the essemiial benzene rmg in the compound of

forumla I, 2 3 to 8-membered ring, optionally containing 1 to 3 beferoatoms,

(R XL AP -

N, =

g L
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7 which ring is itself optionally substituted by one
or nore substituents selected omhalo. -R6, -ORp and

wo%ml;ﬁ%gﬁsent s a single bond, -0-, -C(R) (R )PCT‘,&gﬁﬂ;‘mmgl
a

I ene C(O- or -S(O)m R and E i ndependen
represent an aryl group or a heteroaryl group, both of
whi ch groups are optional |y substituted by one or nore
substinenrs selected from A 10 R7 and Rs

whicl epyen theiteelfyontiopaliss sbstitdtediial encopr @lord sebistipents whliceted
Iatt ptionally substituted by halo, or R7
E$ gtaoﬁgo t:hcgr fora, along with the carbon atom
to V\,hl ch they are attached, a 3- to 6-nenbered ring,
which ring optionally contains a heteroaromand is
D aeReF A A S bOE Har SROYon 26 PLH5HS -4abet 0wt s
selected fromhalo and CIS allyl, which latter group
is optionally 15 substituted by one or nore halo
R'satib Bi indepehdent!) reppses entsylarsimgt e tt:wa:trdw[ogmap.moﬁ:t of
SJt;ylene or C2.8 |i eroglbF | ene cha| . bot |ch
ki iy groily HEREORLIY P hirar Db e Y
unsaruraflons (for exanple doubl e or trlple bonds)

and are optionally substituted by one or nDre
subslituents ?b selected fromOl and/or Z

el S g ST R D

ptifhAih{ QRIG0NG yor T Gd A 69 )09 other BhR% D ah with The
C(CbN(FDS(O)Z I'l - or, provi ded that T does not
canbepr:éwrm which Htyearp oifachioden 3y to rﬁew@b@ﬁﬁ $ing Cp@yebrang

“PHE ﬁ B’o%arnwﬁsg ? (_])%%’}J Ih%(!j)f 18 \(/(\%E %@‘ﬁs“&%{ﬁ? L1|:Bru%{e d bmw

sutheBiBSdnts mtﬁuﬂﬁhlﬁallﬁﬂﬁd g8l etmjr(:dwﬁtﬁbﬂmi@ ﬂ'rﬁ@dt'%aﬂﬂﬂﬁﬁ]l}f
nmore further optional. substitueats selected fromA;

subgtiivged Py pronfears bale pebSReEll group substituted by at
| east one nbstituenl selected from X , and one or
nore Curther optional subs tituents selected fromG
Q mpthsaits Z'single bond,-or-a G g-alleylens oF Co.x heWOaBGDRe ik, 3661 38

I C33 21) 05/ 004991 X: represen s
I pR R Goboraly e BT Sf e ibons (iresample
double or tripic bonds) and are optionally substitwled by ons or mors substituents
selecled from G andfor 7',

X' represents:

() -C(OYOR™, -CLONR' PR, -CIOINEC(=NRINR YR -C(OIN(EDCN,
-S(O}BR™, -P(O)OR™, -P(OYOR®NR™R™, -POYNR'")R), -BOR™),
~C{OYN(EDS(D),R o1, provided that T does not represent a single bond when Y
represents -C(O)ORY, unsubstinted tetrazolyl; |

(b} an aryl group or a heteroaryl group, bath of which are substifnied by at least
one substituent selected from X7, and one or more further optional substitusnts
selecied from A; or _

{c) a heletocyclpalkyl group substituted by al least one substitent selected firom

%* and one or more farther oplional substitents selected fiom G andfor zh

s T e -
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-C(ON(If)CN, ~I LL] - PI LI 1]O")_ V~~71[~I? y'}TJ
1Z1nr. 1 9F, -P(OCN(<th )Re')2 _B(ORW,_ -C(C)I-N

wo 2@bEG:) 21 Q or nisubslinrted telnv n])L T rﬁﬁﬁ@ﬁﬁ]ﬂkﬁimgm
(a] a single bond; (b) a C-L 0-.3,1lene or a C
het er oaEcyl ene chai r, both of which latter two gr oups:
(i) optionally conl atu dgne or nore unsaturations (for

exanp] double or tripl €, boSnds) 10 _(ii) —
3 a;qa:trmwal FQ@QB& KRG ISR e ™ or-CHO TR GEITR T U%Sﬁﬁt SIE™;

ted fr b and/oTr sgnd/ or A op%i se
'L{@ﬁl“ i onﬁnéﬁ ' éJrReg ring f%j]tre ﬁEgR\?vegﬁ; hny

—D{C‘?q}ﬁR@_&RﬂW@mR G @ﬂﬂN@H}S‘IMﬂl\”@@@rﬂ&tr@ﬁeﬁthmﬁh4
| --u-- or C2-p; hcteroalk-ylene chain, which ring

opt| onally contains 1 -co 3 heteroatonrs 15 and/or 1
T re 1 9.3 uusanr ations (;or exanple double or triple bonds)
Bn which ring is itself optionally substituted by

(z) z@id@leGiondDr e sabstituents selected fiorn G and/or Z :
c) an_arylene grou or & het er oar, Ie roLt p, both
r:ma%mmkﬁ s s AR oD BB o1
t ts..S f.e 2Of T
(o SaRn! LR e 35 GEH Qusfmnuﬁs (@ 2k B of

resents a kylone or a
hetmpdtaich&d]gne chain, both of which latter two

roups opt i.onal contain e.or
(Iﬂns%rf-‘@ma@ @Qﬁlwﬂ%giﬁﬁ‘]‘ g H’BLPD?LE’ ﬂﬂtééﬂlF’r‘F%l’Té’m G'
bonds)yr 7. e optionally substituted by one or nore
substitiknts selected from@G and/or 2r: and/or (iii)
(Hiaymaooprirse anadddandd i3e n:ta&n&mh“tﬁd& imgafdmﬁé = tm'*ﬂ&g HITY
farnmed between any one or é%u 0 i@?
- merPEr€ BISRSE Mg Oaltt‘;fuyln&’ﬁ%t’ﬂﬁsrﬂ il ”Iq “(,Pr’ogfl tene
ChajeroaRiH0 hﬁ]ﬂ,gwﬁﬁtj'rﬁﬁ%ﬁmz‘nsﬁﬁné@tdﬁ% 114 9 Wteroatoms

het eroat 6nas ancVor 1 fo 3 unsaturalious (for exanpl e
dountler driot iuptapirhlomdsirananPWOI2086 10 7TBkebonds) aﬂd

PCTI 32005100498 is itself o rng;l y
e b torogr el Bt Baest dnire bR
sal..,cr:ﬂd fiom G andfor Z¥;
(c) an arylens group or & hetemarylens group, both of which groups are optionaliy
substitited by one or more substituents selected from A; oF

(d) “Tw-T,

one of T' and T° represenis & Cy allcylene or & Co.g heteroalkylene chein, both of
which latter two groups:
()  optiomally contain one or more unsaturations (for example double or
triple bonds);
(1) are pptionally substituted by m:le or more subslituents selecled from G
and/or 71 andfor
(i) may compnse an addiional 3- o 8-membsared -IJ.Ilg formed betwesn any
one or more {e.g ope of Two) members of the Cip alkylene or Chg
heteroalloylens chain, which ring optionally contains 1 to 3 heteroatoims

arrlfor 1 @0 3 unsaturations (for cxample donble or luple bonds) and

- awEp LA LAeLL - W 0 L
HE— -
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selected fromGL and/or Z'; and the other represents
an ary]enc group or a heteroarylene group; bo | b of
which groups are optionally subsrituted b g
WO Y Whbsti tuents selected from A, S W reéFgggﬁ@éMPﬁFL
or -S(Om; in represents, on each occasi on when
nment i oned above, O, 1 or 2, 10OY represents
C(1-F)(CF3)OH, -C(OCF3, -C(OFl)eCF3, -C(OO0ORP., -YO;
R9e wrﬂt%(%mﬂ}f eptiche) CEHRIQ)N By on) Rglmnfd:’@ﬂ:)s(ﬂud(uﬁt
y)’4 CF3) aof |, -S(O)2N(R] or any one
of tﬁ@leﬂﬁmf@iw godics ps: NN ORIf RVO Rg' A

snd PGS (R 61""@““ D s e D O,
proBbire BpSorally sREGFidigemendemrt yuhstprgs gicteddrrredéh

occasi on when mentioned above: 1) hydrogen; 21) TI) an
3 aryl group or a heteroaryl group, both of which arc

1 onal oy or Syglituted by one or nore substitucrrts
W lJSct B PP br 1[~p 200641-7366 PC TIGR (401064

991 ]0 3

m represents, on sach occasion when mentionsd above, 0, | or 2;

16 Y represents C{H)(CF;)OH, -C{Q)CF;, -C(OH}:CF, -C{OOR®, -5(0RR™,
P(O)OR™.,  P(ONORPIINE'MRY,  POINRTR™,  -BOR™,
-C(CF3):0H, -8{0}N(R' )R or apy one of the following groups:

oﬁ“
0 Q
& \ T =
}-—;’-h! -
DH U ;
R¥*D R*0 R0
o
__(\N ‘g: —S:? . —{;% ' &g
==N =N
=Ll =] R3O oR™

| o
pad
8

]
]
1,
-]
| zx$
G I -

Rﬁ Rg'ﬂ to R‘}z. R]ﬂ'b Rlﬂﬂ Rln‘]:l Rlﬂi. R]ﬂj aﬂdR]UZ mdﬂpeﬂdﬂﬂﬂ}‘ IE:prESt:Ht. on Eﬂc-h
oecasion whan mentioned above:

) hydrogen,
20 1) an aryl group or a hetepparyl moup, both of which are optionally

substiluted by one or more substiinents selected from B; ar _
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ALS e e ral n s

i it e o By ¥ S NELE, BN, PP I o A oyl Rl l Bl slid m ol rr. . 0w’ A e P Sl ol Ly ) ) j—_

Il G.,; alle)'/ or a herero-ycioallyi group, both of
which are ontionalh i suhsti arted by one or nore

w0 oBSEdcr -ucntc seed from G ' auaro. %i: nNicanysMNed o
R to Ry and R 101 Rl Pe'a'" Rui or F'', may he
linked 1021 or to form along with the aton(s) to

whi ch they are attached!?a 3- to a-nmenbered ring,
and/ or

optional |y coatai ni n%al Lto- 3 heterpatanms and/ar |, To
ID) 3 GouBHe" Berags SRR ng . Lt PortrTy “ChbSbrAted
suhﬁ%&ﬁ%' AL IRLE SURSLd L aeREss Fehect egi.drom,p and/ or Zi;

represents: I)Bﬂﬂ ry! !@rou or a heteroaryl|
any gronk *boRR ol R BN 4" 69t icodal' way 1o lislskiieehesty by

one or .nmore supstituents scle. ted fromB; or 1) G .g
formaflgys v A TR By DIT &1 SIS 2galne ot et
optiocRR ARkhie 154b Bid=fodioat da/ooNan GraclBlE oS StHithitad &

sel'ected fromC and/or  Z' A represents,,on each
optiopmibas ibaiireh 81 oPe PR TR SebsHbL: sciesied TomGamd/ oGt oup or

a hetemaryl group, both of which are optionalhv sU

stinted by one or nore subsrinerits selected from B,
R rdptdsefits- 0 al kyl or a heterocycloal Iyl soup, both of whi

Ch are optionally substitulerl by one or nore. )
T) sapsand o osel duteadrtlr Biaup befn/osrvinch g ppiiynadlyg

roup: 20 G_r . chL Qccasi on when
subs R B e BT T G, AR NG OB, ()N or
Uy - A RuEsl. omkeliebbodiosliebresent boh i wled hendpirnadly

spacer group selected from-C(0)A2-, -9$(0O) 2A3-,
subst infedRFs ofrvper Tefre ShRIETTE Fri%ﬁﬁeﬂc%@é} ADAPEgresents a
single bond, -0-, -N(R13 - or -C(0)-; - A3 represents

a single bond, -0- or N(R13)-; A4 and A5
A tephcRglependent doyd@priesenintiansd agiwe: bond, -C(0) -,

-C(O)N(R7..)-, -C(0)O0- S(0) or, -S(0), NC(RL~. 30 7'
D - pepkaberis, ohri S3ERCGE HSMON Pile ! HE e oL
substiTlied ﬁ}sﬂnsﬁ%}é Sibsahddtdsbidebed from BNCN or  =C( bl ) NOZ;
11} (5.5 alkyl or a hetsrooyeloallyl group, both of whizh are opuonelly
substihiled by one or mere substituents sslected from G’ andfor Z5 or

Iy =a G ETOUD;

G! rerresents, on sach occasion when mentioned above, halo, cyann, -hg, -NOa,
-ONOQ; or -A'-R™

wherein A' rcpresents a single hond or a spacer group selestad from -C(oyat-,
S(0)A%, -NERPYA" or -0A’, in which: '

A? represents a single bond, -O-, NR™%- or -C(O)-;

A3 represents a single bond, -O- or -NR)+

A%and A7 independently represeni 2 single bond, -C{0)-, -C(OINR -, -C(0)0-,
-S(O)- or -S(ORNE

SNS(0)RNER PR, =NCN ar =CHING:;

r ar - _ . - lﬂh
7! repressnts, on each occasfon when mentionsd above, =0, =5, =NOE,

P g s - -



e e N e e T

L

10

30

6....vvn.L.-.:...[s -rte. cnrm.. .r.~ -~ .- .
......... ~t.~. e W) 2611u'/Or73 6

, PCTI 005P0649S] ]f s B represents, on e
WO 2085 ent i oned above: 1) an ary] group ar g,-c.E %bﬂﬁj

eteroary
group, both of which are optionally substituted by
one or nore subsiitu~uts selected li-can (32; If) G-s
al kyl or a heterocycloaliyl group, both of which are

B @fiti-anabh yachfmcsmﬁﬂmammrbyﬂcbmver nore substttuents

selected from G and/ or
1) 7 opFBt S0k AR BRERt] BRohneNnin e a R ALy
m%@éﬂ%ﬂ YR or 13 srthGRents sONBR Bm (AG- R ae. 10 wherei n
thd &5

esents a single bond or a spacer &roup sel e

mf r ofhs GUGY u@ara;het@@@):mgwl SR WD A5 A PPton y
whi ch:. A7 0
ol AR B Eo Sp Bl BORE apfly 70y A0

m}Al 4 el dently represent a single bond, -C(0)-,
- OIN(Itljd} 15 -C(O0-, -S(0)r- or S(O}N(R~6~; 22
represents on each occasi on when nenti oned above, =0,

S, = NOR] | =NS Llenf a r H)NDZNOZO
SRR %%%Pf“&%?‘gnow R#%Ic@dﬁ‘%‘ﬁé%g AR ot Rasb
-Ofhagr R R sb Rise R13d Rsc and R's are
i ndependent | y selected fronme i roge a
whgmu@?muraww@taerﬁas 1507 663 Pk P e S LI,
hS(B es_g_ T)A?n éﬁpmt]ﬁqam one or nore substituents

25 |||_)n Cl4 al kyl or a
AT@tﬁémﬁmem HowH, -@’Q—MR Poroh-GfCiwhi ch are optionally

substituted or any pair of Rl2a to
Af %ﬂ%asm§?0%% ONq,Zi)O Rnafl to R"' and R! -’
AR é\.l endehflf R¥RERE ez Wighe Mg e rt(GI tm@me o
acen

on a atons, be linked together to formwth
—C[DD@seS(Cb}ﬁ wt-BERNR Sant, atoms a further 3- to
g- menbered ring,

- : P
72 represents, op cach occasion when mentioned above, =0, =8, ~NOR™,

—NS(ORNRSIR Y, =NCN or =CEDNO-;

I 131 14 14k 14e lin 13h lic
R] 25:, RIZh, Rlzc, RHH, R]3n| ng:, RIE:I' RI:h:, R ] R I:| R g R ] R . R . R g

.Rm, R and R are independently sclected from:

)  hydrogen,

if}) an aryl group or a hetervaryl group, both of which are optinnally
substituted by one or mare substifuents selected Fom G;

Hi)  Cig alkyl or a heterocycloalkyl group, both of which are optionally
substitated by G andfor Z°; or

any pair of R'2* to R™® and R*** to R'”, and/or R 19 R and RY*® to RM™ may,
for examplc when presaut-on the same or on adjacent aloms, be linked together LD
form with those, or other reievant, atoms a further 3- fo S-membered ring,
optiopally confaming 1 to 3 heteroatoms and/or | o 3 double bopds, which ring 1y

. - . 3.
optionally substiluied by one or inore substinents sclected fiom 7 and/for Z7;

R R R

AR TR e Pl =
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30 optionally containing I to 3 beteroatons and/or |
to 3 doubl e bonds, which ring is optionally
wo winStsiit t u. tccl by one or nore substifuent sied:pmini/ed ve1
liom G3 and/or 73; wa 240./36 i'CT Cc2(IE)s/AQVI'']SI
e wane', -1\3 GreD escnzs, on sacs-- occasint Fnen
men=i aned ah: +~~_ hal o. “w -DNCOor -1, _Riwwn ;sin
O s op oo e S S5 b S RARS Bl Oup, selcect ed
LONEY }chnl@mA‘ 2 represents a single bond, O, A1(R” 7 or
.- A' represents a single bond, -0- C)M']‘
wmrﬂﬂﬂﬂ“ﬁr:ﬁm&ﬂﬁ% snaerhﬁllsl' OF éﬁﬁ%eﬁfﬂ@%ﬁb#é?%nﬂi ¥C(oO) - .
G O NCFY:. J¢(0) Qpicp:OF -S(A2-] (R 7~ 10 Z3
SOl e GhOgh

occa3|on when nenti oned above,

Al renLQS”u‘f'& ELEE]B%QQ*: DNSPJ(KW?MJRD[G) R'*- =N CN or =C(H} NCa
6 ]6 R7a Rl7p.R7, Ftr7a R -le and Rrar

A reameﬂutmaapglﬁ@em Hy- eelNéBt'ed | R 7 from 15 i)
Al h%? Qgsﬂﬁﬁ g’hﬂﬂg I'Enr&_l_lnyg Qho1@ ﬁ]ﬂjer @@Mﬁ_l Q@j @W Rg-iﬂp_up’

soups are optionail Sti t ul ed by one

_ng[ Senbatumre-4 sel ect ed frorn halo- G ~ all-y}-
& Eggﬁ . -QJD 16 and =0; and iii) an aryl or

heteroV\V group both of which are optionally

subst | t ut ed, b ﬁgg PR Shksti Beenks swipgdfed
AL a/%%ﬁ I\%RHWE) R19n and -ORi Ba; or any

~N5[£€\’EN[R’5*}R]W¥1@NU\OH‘REC§IT‘17E@¢ R 79 to R17i may, for ennple
en present on the -sane or on adjacent ainns, be
i nked together to formwith those, or oilier

Rl f8 QYANpARONER B (Ve GBr ;3R 10,8 BsRakely blgred
pti onaITy corit aining | to 3 heteroat'ons and/or | to

from: 3 doubl e bonds, which Tina is optionally substituted

_ by '15 one or nore substituenis selected from bal d,

)  GpidgogAkyl, -N(R ge) R19~, -OR18L and -0_

iT) .4 alloyl or 2 heterocyeloalky! grour, bath of winch groups are oprionally

subgtituted by ope or more suhstiiments sclecied from halo, Cje alkyb

_N[RJ.EE)R]B‘LE _DR‘.IE'D EIU:".=D; ﬂILd

ili)  anayl or heteroaryl group, both of which are oprionaltly substiuted by one

. i £d,

or more substituenls selecied from halo, Cig 2ll7vl NEPSR and ~OR™; or

any pair of R'™ to R and R to R may, for example when present op the

same or on edjacent sioms, be linked together to form with those, or oiher

relevant, atoms a forther. 3- to 8-membered ring, optionally coplaming 1 to 3

heteroatome and/or 1 fo 3 double bonds, which ting is optiopally suhstitited by

- -1 [ L1EF
ome or more substiuenis selecled from halo, Cry alkyl, -NR™ YR, —D_:R and

=0;

RIE Rl% R Rl pif= gl iopts R and R™ are independently selecied
from hydrogen and C)4 alkyl, which Jatier group is optionally substituled by one

o1 more halo groups;

or a pharmaceutically-acceplable salt thereal,
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R's, Rran Rrs grad xta~ Rrsr R19a R19b and R 9 are
i ndependently selected from hydrogen and C3_4 A-31,

atter c¢c oul is optionally substitut ,
WO %3188@'53 Sre hal o gr oups %%Tpdm?&?umm

; or a
pharuaaceuti cal | yy-acceptabl e salt thcreoi WO
20061077366 PCT!GE2 0 O 50 0 4 991 13 which
conmpounds and salts are referred to hereinafter as
'she conpounds of the invention". 5

Phar maceuti ca| | y- accept abJ e sal.t chL de acid -
PRGOS F s DB i e By e Cefentids of e
e fornmed by conventional neans, for exanple by

reaction of a free acid or a free base formof a
conrxnnmd of forrmula I with one or nore equivalents of

an appropriate acid.,or. hase, .opti.onal ' . -
PR s e R g 2o D sk il BB kRl
sak0! Sipnaslibyay eFBald 0 wabshrbedenbs, for eeaiple bpreaction
medi um using standard techni ques, jeg- i.n vacua, b
of rfssszreiiipny? Fge BrSeHyIm of [ qUREBRY of BEiYls Iy GRS b Bibre
r red by e I 0 Sl agnof
et L S T
in GRUEE e bON 15 ilehlubRX Fodeed) by ngmava uift sid eolvent, ex said

change resin. 15 Conpounds of the i velrgi on ey, b

megiin, a pHng otndardy eERIaREd (Frly @ HiFsH%e xYs tTeges-tryide or by
€g kY ) e Eing 4 SQBfS-i@besta

ﬂl‘éagléhgi ngalﬁ%lsl %%gl ég%utﬁl E%E%Edb}gi??ﬁg%%ﬁ i soners and _
cofibedndr @Sthe hevanibe an ehd hmimudéd saltt¥illnandiesrseopter-ofn. tihe

i nvent.i on. _2% Conpounds of. the invention nmay al so
examEHe BHRE B gwiabli el FEahPPE Pyt oneric fornms  and

m xtures thereof are included wthin the scope of the

i nvention. Conpounds of the invention may al so contain
Compeumis aithe imspmremey costainbdmiblegoofs mdhwaralius #ést &F of e

exhi Qi t tical andl or diastereoi [QS+Ng:.:
(rig et G RBT e i B apapat aRerks HiorBa dont
hoh® CAN sAESamBrs Gnd SifarRtbg ety inotidéd wéthindbalscope of the

crystallisation. The various stereoi soners may be
mveslgitat ed by separation of a racernic or other mxture

of the conmpounds using conventional, e.g. - fractional

crystallisation or HPLC, techniques. Alternatively
CobPusie $if tiedineattoa ahay Aenedhimayicherimad élbipnesric imnof

the appropriate opti.cal.l: - ) .
and rmxmrgsp thmeanf are incll?c[ed ﬁ?ltbﬂXtha scape of the inveniion.

m

Compounds of the invention may also contain one or mere asymmetric catbon
atoms and may therefore exhibit optical and/or diasterecisomezisin.
Disstereoisomers may be separaled using conventiomal fechmigues, e.g.
chromatagraphy or fractional crystallisation. The various stereoisomers may be

' isolated by separation of 8 racemic or other mixture of the compounds using

convertional, e.g. fractional crystailisation or HPLC, fechniques. Altematively
the desirsd optical isomers may be made by reaction of the appmpriala ophically
aclive starting materials 1nder conditions which will not cause racemisation or
epimerisation (i.e. a ‘chiral pool” inethod), by reaclion of [he appropriate starling

material with a ‘chival awsdliary’ which can subsequently be removed at a suitable

B S EIE T
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30 active starting materials under conditions which
wi Il not cause racem sation or epinerisation (ie - a
wo zonedrizg@l  pool ' net hod), by reacti on of [he ;@mmngm_@m
starting material with a "chiral auxiliary' which can
subsequently be renoved at a suitable WO 20( P6T0" ?36(
PCTI GB2P[ S5f 064981 wag=e, br derivaisarion [| -e- a
resolutiaon,.includinz_a d na c res hrt honl hr h
s12887 B gF eV R DA 1] 6riSEitoEa s Pisprageliion). for
exargFPALR! b QRRfhiriCa:dd #3L@LE0 n?r"daglrmﬁ et hatdlaRs=Byieric
conventional neans such as chromat ography, o_ by |,
deriveanes ohnoowvdritioasl msnep mb a1 afur@rf@rﬂgf‘alm r Edgenttlne i pal

catal yst .al | upder c .k ea
eopiGd AT Pase R GRER TRl R apiiimicrdah 1 o8
skillkA Eéﬂéﬂﬁdﬁw $thieRisbRers 256 opeetst ferdoN wRNinkRked WAttes She
erwi se specified, Co al_vl_ and G alicylene,
5u¥gﬂ6ﬁ5§ﬂfﬂh@?e q is the upper aunt of the range)
defined herein may be srraighl-chain or, when there is
- a 10 suhb5ei ent nunber (he. a mninmum of two or three-
Unl=3$ aﬂ@ﬁﬁﬁmj)bﬁfeﬂ, ©f , deylbeid B pakyichs doamncivdnrchak l‘thf:
zndl or cyclic (so fornrng in the case of ally=l

uppeChng oigic1apgs: GrFngs buph svay bosigapgh! chae ogs whtr éfaé‘; P
F
10 suffigh PR e, YhSnRe UPkuo T BAGT o OGRAMRFIE Cbdy

I'ci ent runber
atomét RNBranbedsthais Guds: rpylic ks thritgngah Itheeyigt iof ﬁl[wlem C‘@me

of the groups Ft c repr esent D-E 1-5
cycloghei gioup ﬁreﬂbf]ﬁe?rﬂfgrlcﬁjfré-ﬂaf% & E‘fdafﬁhéylr" FRUR- af
whar2thk i g&ﬁcﬁnﬂgﬁ rﬁtllﬂcﬁ 1 28 il O GB) bScibithn G¥GL Guch
a a d

uch ene groups nay’, al so be saturate
Jadarin g r:ﬂj’il‘d‘]ﬂ:rh“tﬁaﬁflﬂ'cllﬁ E’hsmrrﬁma ofiteastouputber R tﬁ@rcsanﬁm-ﬁrhu m

L}

_ of i wo) _of carbon atons bﬁ unsat.n. ed % I £or
15 and 249610 the; GFIPEFOURS e b AR 1he TCh TEetipy 63]9
E t s t ’él-g ;O LI RS
&ky]ﬁré% %5%19%' Egn%‘ e]?]gm} 125{3)ﬁba(H E% &nﬁbgjﬂi %%ST%y%%rﬂt;u%s

or, whoshthere 1 ius‘.irt:hﬂ Tupqrter {ilei aotniofum hh* wtﬂrm@ girbphatonmybche

mm_rrentl ned ggi/ n? ﬁu)écclﬁér{:,agr I | C d’éﬁ‘do(sgups,

aumg%ﬂhp& fupfh»eesa@%r%lr AHsedCy | ﬂﬁa@r%efrrsa su¢hliasyidieee
used cycl oal kyl groups) Such cycl oal tyl groups

20 groupday be saturated or unsaturated containing one or
nore doubl e or hiple bonds (form ng for exanple a Cs-9

cycl oal kenyl at a Cs~ cycl oal k) myl group).
Cag éeﬁﬁwt ﬁ]1£53( Reisabt appadiall anite RO a0 hfie be
cyclo a oup_ Further in the case where the
memlsmﬂdsm}rbremmcgclamm bigsiclic alky] groups, which cycloallyd groups
may further be bridged (so forming, for example, fised ring systeme such as three
fused eycloalkyl groups). Such eyeloalicyl proups may be saturated or vnsaturated
containing one or more double or topie bonds (forming Jor example a Os.
cycloalkenyl ot a g cyeloalkynyl group), Substfituents may be attached al any

point on the cycloalkyl group. Further in ihe case where fhe subslitnent ic another

[~
L

cyclic compound, then the cyclic substilvent may be atfached {brough a single

30  arom on the cyeloalkyl group, forming a so-called “spire™-compound.
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cyclic compound, then the cyclic substituent may be
attached through a single 3 fl arumon the cycl oal kyl
rou form ng a so-called "spiro” conpound. WO
WO I%W‘V%WB% PCTI GE200SA104981 15 C24 het er GAJTKGH2@F&04951
chains include C -s al kylene chains that are

1

interrupted by one or nore hetoroatorn groups ;
selected knm-0-, -S or -N(Rr")-, in which R :
Cany eppteesalinlneChaids alckyde @ptalodalelpaiacihat :iLrEliﬁEEd'uﬂﬁW BNenoOr .
nor e lo (e.qg. flu roup The {dn "hal o', :
oT e Eti('PQ %P F‘ﬁglﬂtﬂj O |- @or‘g' ok P6Ra ) Be St R

rq'_!r@éiﬁns C )—_]e LRED %ﬁﬁ&%ﬂy sd&‘suﬂ&ﬁupf ohbat él!ldb Tk 34:1&@:{9 (&Ml pRed

i ncl ude non-aromati ¢ naonocycl’ic
grdwsser ocycl oal | "yl groups (which groups may further be ‘
bridged) in 10 which at |east one (e.qg. one to four) \
of the atons in the ring systemis other 'ban carbon :

Thé t=em “Bailbe vt Aded Mirein R hides Bdtirs Rulohe Hoedcrdndiswaper  of

atons in the ring systemis between three and twelve
(e g betvveen five and ten). Further, such

S T GRS ——

andt blcpble: haadsycldatryh gagpk (whichagiolnes AxCiryher be brideed) in
(where 15 q i;s .the upper |imt of

t | oal k |
10 hFE erocyc Eo(gﬁ gt?-& Jawira"é%%‘yfﬂs dratheyRg) sygieBuls ciler

mgt?ﬁ gﬁﬁ%{%ﬁ%@% a%ﬁ‘l}gﬂémkﬁ‘%e IR RERIR BF LRy '@&'rﬂﬂe
systBem Fabireyal thf. dnd| (Wbt feam Werwin anebrindyehd| 3‘uﬂheit.] such

w5y B AR i o
douBleatdiRmpIE Bhas, fr BBl A CRYRGIHL (where

- di oxol anyl 20 (i ncludi ng dloxolany di oXa
15 qig ﬂmm@ﬁrn@m& - e oeazs) | Draﬁoﬂﬂq hetdiooycimajiyny] gmulfhl &hay|
ng t nyl di t hi ol_an ncl n
tece b GEIHTO) BPS . R G ai Byl | TRl | Ry 7
MWdM[QlZl J]Mépmu}f oxamz@:)i@icqt[ Z-IZI]hépbﬁﬂfLan)d a_zaﬁmyc.lu [3.2.1]-
oxabi cyc]| o[ 3 boctanyl oxetanyl, oxiranyl,
ﬂctﬂaﬂaerga?ﬁﬂhwﬂlﬂfﬁ iZpdertandy | Mlﬁgimahymzeﬁq@wlazdmvdm@ynaﬂﬁ
i@ g ST ORI AN JBISE R, divolan

qui
20 {mchdtrgahﬁdhmmjﬂnyhyﬂmm@ﬂ r{adahdifnng l]lﬁadhmkan}fl a_nd ld—dm}.an}'l)

ol TR o i g
md&EﬂlﬂinﬂfDr/l t hi anyl’); t ropa ;L}?ﬁjﬁhﬁ[&ﬂh j@‘f h\éﬂﬂaﬁhﬂ, -
Dxabm}rcln[_-: 2.1]octanyl, Dxetﬂn}r], oxitanyl piperazinyl, piperidinyl, pyranyl
pyrazolidinyl, pyrrohdinonyl, pyrrolidinyl, pyrrolinyl, qumnnclidinyl, sulfolanyl, 3-

23 sulfolemyl, teirahydropyramyl, tefrahydrofiranyl, tetrabydropyridyl (such as
1,2,3,A-teirahydropyridyl and 1,2,3.6-tefrahydropyridyl), thietenyl, thpiranyl,
thiolanyl, thiomorpholinyl, trithianyl (inchuding 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 beteroatom. Further, 1o the case whare

Lh

30 the other substituent is another eyclic compound, then the eyclic compound may
be atlached through a single alom on the heterocycloalkyl eroup, forming a so-
called "“spiro™-commpaund. The point of attachment of heterocycloalkyl provps

g o
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i ke. Substituents on beterocycl oal kyl groups nmay,
where appropriate, be [ocated on any atom in the
wr 2feiiRgesystem i ncl udi ng a het eroat om Furt herTrGEnmSHer9E]

case where 30 the other substituent is another cyclic
conmpound, then the cyclic conmpound nmay be attached
through a single atom Jf the Ireter ocycl oal ky] gr oup
formng a en- called | [ -0 - compoun) pole;
mmay @Ftﬁéhﬁ’énf‘m@f ﬂhéPer*&byéF oA kblrl“%rﬂou P‘CFE’EF rjlaﬂ IS/ (
Inr{ai]%djcrdr b anL(;I)F@QQ%ﬁ} of ahGuont oﬁ}anhéd_r_rca_Lany latomnEi n
rn)g s Selnluﬂudrre(\/\hereaqpﬁbg al%%ﬁf'
[har nh@tt&rmaﬁmz@sm of Fo= TRe THFCH. BEeeRyc! AR T 4Ry
L£llc ring that may be presern as par of
D“m¥}h %g E‘ﬁs“]ﬁlllgmll-lcter ontl oal Lyl Uroups may al so be
= in the ?vT or S- oxidised farm For the avoi dance of

3
doubt, the term"bicyclic ", when e N |
For tlemvoainasfol deyke! BaltrmyTbiawdch SRer 58P 1“ Pi%g’?" f@aﬂ*f; of

cyclnq.lgjl;l ahbngr ‘i%%ﬂ% o BreibGhcH g%gfﬁgpﬂﬁichmengacbﬁd

acent atons the first ring.
ring ETW@FLN?QH@WEGEDWFQWWMH] M;B@@nbfﬁﬂiﬁbﬁ
“cyc]oaliyl or heterocyclo refers t
HhepTOTA O BegPTEOT SR G PR g s efers
n- adj.ace eRgnes ®izidi8¢ sanidlddybene
1o mc'ma& Rt s F%(Qaqhg }EI]_P zfs g%%?nol I-tatyY. Aryl
gﬂhel%t_u;@&nbha}hﬁtfrr@ﬁmlbﬁ:ﬂﬂmﬁa&aﬂdup‘m@ﬂude C6-ta (such as
C~ la (e.g. C6-]0)) aryl groans. Su: h groups may be
nnnocyclic bi cyclic or tricyclic and heave between 6
Aryl L g uﬁl@c; rluéﬂlm 14l (Buck & Thy;at.ol Sagh) ond
FIAG 7' aromal - aryf groups_incl ude phenyl
orounBaPRthitrbupa iy ﬂ:hendnok;a;lh,s eiclisgT ]._Tlu?ChC FL]JEI. heve b:twmn &
N 2,3, 4-tetrahydrona ”1(1.,%‘ |ndan ng _gpgm
15 and 141ing pashgn 2rRe IS t‘f%f-ﬁeré ary FOups ha
LUJ::]udBEJhnnjg A8 Ml Q@"Hdsﬂsj}y!&&t&dﬁpdﬂd@mpﬁrﬁji nushapi,
ps are bicyclic or tricyclic, they, are
mdcnpli a‘m]::t]'ﬁﬂ]':hpl t Fee peimt o atthdmest aCaTVE TARS FRER P Mt FEY

ring.. 20 Heicroar ou t hat o
srom g4 oS S B TR & Bt pe A e B o ERege o)
mmﬂﬁ%%ém«%u% H5 10808 v Bepakrbgyclic, bicyclic or

tricyclic, provided that at | east one of the rings is

20 aronmatic and wherein at |east one (e-g. one to four)

HoterOpd A rt e B St An AL R 04 e dhmacahn

14 {e.g. 10} members. Such groups may be monocyclic, bicyelic or tneyelie,
provided that & Jeast one of the rings 1s aromatic ani wherein at least ope (&g, one
io four) of the atoms in the nng systern is other than carbon (L.e. a hetercatom).

stcrocyclic groups that may be mentioned melude benzothiadiazolyl {incloding

[ (]
LA

2 1,3-henzothiadiazolyD), jsothiochromanyl and, more preferably,  aeridinyl,
benzimtidazolyl, benzodioxanyl, benzodioxepinyl, benzodioxoly!l (including 1,3-
benzadiaxalyl), benzofiranyl, bemzofirazanyl, benzothiazolyl, benzoxadiazolyl
(including 2,1,3-benzoxadiazolyl). benzoxazinyl (imcluding 3,4-dthydro-25-1,4-
30 henzoxazinyl). benzoxazeolyl, benzomorpholingt, benzoselenadiazolyl (including
3.1,3-benzosclenadiazn y1). Lenzothienyl, carbazolyl, chromanyl, cinnolinyl,

furanyl, imidazolyl imidazal1,2-a]pyridyl, indazalyl, indolinyl, indolyl,
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25
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25 Heterocyclic groups that may be nentioned include é
benwt hi adi azol yl (including 2;1,3-6enzothi adi azolyl), £

“N}%@ﬁ@?hgchronanyl and,_nnre preferably, acrh%hvé%ﬁmﬁmmEEL

dazonI benwdi oxanyl, benzodi oxep
benzodi oxal yl (i ncluding 1, 3- benzodi oxol yl),
bcuzof uanvl, beuzofarazanyl, benzothiazolyl,
bcnzoxadi azolyl  (including 2,1, 3-be]izoxadi azal yl),

isni%%z&ﬂﬁiﬁ@?i i Ih@z&bhr(ghiaﬁy}, udisoipdBlimd,di Hyedudwl@ ] J - FoqhiRlinyl,
isomeREbso) EREHPh o AT ARl g nbes 1R Sph Bty or. -;
pra%aﬁdf%ﬁa?%% il n;%gcplly$-11aPMLaﬁfyﬁ| RAbinz P BAARN Mg l

nyl aranvl, inridazolyL

1,2/30:pdnod1l, 2 aﬂ—qmatiuaiybfl nmEl 33l qﬂashamiﬂ&u axapdlyl. phereripyl,
WO zoos 0773 C Tf(; sZOOsroo498t ;
PhenglRgiTh i é‘ﬁ&'ﬁlj L ndP?ﬁPﬁPi’l pyrazolyl,

0

cﬁg@ yl, bhﬁ ZquhYnyl, | i
1JFﬂap ?hyrl (|nclu |n 1 6 na ﬁ?ﬁildlng;:ﬁﬂm v
quupmeﬁaylabttyah}' ﬂﬁ:ﬂﬁ@p g aln%: A-tetrahy lauqumnhu}rl

0 A gm0 122
tE:trﬂh}%r jflaéﬂ:l Y:ﬁ b7, Drepabyroquiivdingl oattazoll, thiadiazolyl
phenot bi aal ny hlhala2|nyl pteeridi nyl, Q%rlﬁy!,l
(inghydine i AA- ‘fhlqﬂwalzgl hy3.4-thiggiaenlyl; ang 1,3 gﬂ?\g}%@ yl), thiazdly],
I0jf | ,
ciftboriattl, By I8 Ypeindie Wt‘""é?r ST Soncraart s
laé-ltﬂﬁiolllﬁl rgd ]th% I§£4t %bﬁmﬂﬂmuad:ptmmy] gyﬂugsamir wilzlere |
5, 6, t et roi soquj n tetra r inolin
app(ﬁrﬁét%&?ﬂg@r ooy ﬂ[fl%'tiﬂa Xq")ﬁF[ﬁ’B‘I ‘flﬁliﬁpﬁ‘ pHteratony
]P” i ol aft: zﬁﬁ:?‘z@l%y&" ALh RN n\gﬂn\(ﬂllﬁ maly el 94 %¥|a£u11|1 m]thezrmt,

O (1 ncludi 2, 3-tbi adi azol y
systémt ]hmadmgz(mt apph piiaig) 4 hﬂtﬂr@@llaimclm a mineeyR GEgHR), or

t hi ocl unman hi enyl m
an qom o £y 2o ﬁfthﬂéi}’ﬂé% £ee Fhﬁgz e e '115%'%9 aTe vaaa
systBfd HdiGokKRoupaURst 18 BNMnShON- M@mmca o oups may,

ere approprlate be |l ocated on any a[omin.the ring
systen1|nclud|ng a beteroatom The point of attachnent

Flet g A b P o B BB Paprls el Lty

telidr g Relasing sniltpreBemlnbamen, siroganmdtolphon any f used
carbocycllc ring that may be present as part of the

ring systen} Fbteroaryl groups may also be in the N

- d
Fnr%:ea[ ngfé_l;u% Tt bR RAL nﬁb‘tcﬁﬁn‘l@ﬁ" hAfe

osphorus, sil'icon, Boron
cyﬂ@ﬂkymmﬂnymgeMEnhﬁhmﬁhdeupanﬁumaﬁﬁﬂgngkgg@gsnhﬁﬁ#&g@n
and su or the a oi dance of
betoragap R IbEL ah Btidy PR it eatiot SR ast f PR A8
as defined hereinbefore), serves the purpose of linking two different parts of a
compound of the invertion fogefher, in exactly the same way as an alkylene group
can be said fo constitite 2 “linking” (Le. a divalent) alkyl group. Thus, for
example, a phenyl group that serves the purpose of linddpg iwo substituents
within, or parts of, a compound of the imvention together wonld be classifisd in the

comtexd of the present invention as a “phenylene™ group.



e e Tl e e e T e R R L L e T o . L e e T o L

L'

=]
L]

"cycl oal kyl ene" groups as defined herein conprise
“1inking" groups in which a heterocycloal kyl, an
wo @tk @ heteroaryl, or a cycloal kyd, groupctrashofoios:
whi ch are 25 as defined herei nbefore), ser es the
purpose of linking two different parts of D. conpound
of the invention togethér, in exactly the same way as
an al kyl eng group. can be sai.d.to.constif . =
For the jgvRidag o 0 D iy P et i 1%73%3‘1).“1 'Hufo 8y gmor
APLE o BoPBRM Lo R ERI& N Sefhy @smt hbe prmploden@fes
Inking two substituents wthin, or parts OE’H}Eg .
of theCRBRetndsibfimdne: imeniT B WOGEIRER =W d Be®ERls| 1 ed
in the 0 nt of. th i Dk a
the Slﬂiﬂﬁ@ﬁﬂ @.rﬁ)éh ?grﬂagg-:(, E.EEI DDH{EQ’P%[%%SEEUESEEYIEH& 'h?%ﬂi%fﬂa.lnﬂm
Crt ﬁEJTJ'GEJ'OuE&g%&F alt]: groups i question mzzw- be th= a1 V\BT rﬂrgiﬂrfmi -
Sicalfdly,) e @i T R BGOSR AP e
of . doubt.._ i €8 ahRaiisGikhiigtd 48R 1@f reBarded Qs
hereifgfie 1 %@ﬁi%f@ﬁ%:ﬁﬂ?‘ﬁnﬁg@gg%oung of the inventiaii ma;
bmgbﬁ]hﬂtrstﬁ,aﬁﬁﬂ?, Féh @x@@]{]ﬂ_ad;rhérd?mﬁfdrgﬁt rayfeaggts (rjﬂegtnmtémfle
suhstiruents are _not in an y i nt er deper L. r
eroupesubeired by ﬁ’c' It pediges ’E?aﬂcqrc?ﬁ“(ﬂ%mﬁi-& Fﬁ"ﬁ? "@HQJ %&sﬁr g Bt h
—_aryl groups substitured Y% Pngeess APMBt & & reraniddas]
lsswﬁ?%’ﬂ?ﬁjgb}t e Ell%}ﬁﬁfg'%gﬁgg TP)ré qu‘eg?}%i on may be thrgﬂgarre or
bsi.ng%i%ifﬁ{;ﬁfﬂﬁm. Sinilarly, when groups are substituted by
nore than one substituent as defined herein the
identities of those individual substituents are not to
.be _regarde el pehing.sx sepend; pt- iFempRyaibben,
For th2 3y R g’ﬁg?'%’?’ ﬁgﬁrgpr esents e_U_,an gﬁf Qoup o
fmgﬂggt@ﬁﬁ@ﬂhwﬁ/ﬂﬂﬂdﬂ&dmm iomepn RT. ¢k eka- Rr Eﬁe 5] ﬁ
a ., :C | at]'.:e_'rg? Q | = 11591 it U2 q, o ) t he
R, R‘Id%%-iﬂgjl: %P}? .the %vgﬁ“quﬁg#%ug* N %%F o=g{e ’?rl%gar ed
. @S . being interdependent. For the avoi dance of doubt,
R mgi‘élﬁ;gtgtarn such as "-P, zr, R' is enployed herein
this will be understood by the skillet/ Derson to nean

RO R9o.' RO, Rae RS 1w 1ol 696 302 R o R 11
s 1 PR g e e 150 e i g i
- Eh%{wg) Wihge%furﬂnla's MBI forARYIRAl rTHeE Rt RVRR® a2 6",

| Ruot R 0]. and ', _May be linked. together
R '8 dndd md® reoups (rgg.aiéédmeﬁ & Tbernbe aHameddo taREe REDEY

g9=, R1Qh R oa Ri.on. 20 R g ) gn&,ﬁ@!ﬁj T
ﬂlﬂm'ﬁ'élcé.ﬂlsﬁlgfﬂméﬁﬁﬂ ﬁiRgﬁe g P e CaT t Bched o & Si n%%giyfi}{
. ht.ha A0 iChomk S fe@amPlegara 1 Gfrelduenshinga
be aﬁ?év\%aﬁ% to R9¥§E(ne-ﬂg-%tv\o ROf) groups nmay be

whichatiadbive gart of the fiigr ent oxygen atons (for exanple in a
13-rel ati onship) all of ’

SUDST

Compounds of the invention that may be mentioned include those in whicls

37 represente:

(a) ~C{OYOR®, -C{OINR ™R, -C{OINENCENEINR "IR, -COINENCN,
-5(0)sR*, -P{OYOR™):, -POYORTHNER ™R, POYNE R, -B(OR™); or
-C(OYH{ENSORR";

(b) an aryl group or a heteroary! group, both of which are substitnied by at least

ane sobslinuent selected from 37, and one or more further optional substituents

selectied from A; or
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w dch may formpart of the ring. 25 Conpounds ofi he

i nvention that nay be nentioned include those in

which: ail represents: (a) -C(O OR9a,

W MWWNERllb) ROb, -C(ON(H) C(=NR9' )N(R m) ROHE /GBS 0951
-QONHCN,  -5(0); R9~, -P(OQ (ORI z,
-P(0) (OR9" ] ?r (R191) R9h P(9) (N(R 0) R9) - B(OR9y) 2 or
-IMN 30 (b) an aryl group or a heteroaiyl croup, both

tc) Q= ShoAE Sts kitsfued Byaabast agesiuhgmnauscﬂbsu rﬁce_-m[
sel ectéd from Xa, and one or nore fqu}@%@ % naI

2, sabsorehaphire sfurthern eptioma!l subsHeES Gele By

C L'/ CBZ00511WM% t9 (e) a il eterocycloal cyl group
Gbsliruted by at | east one substituent sel ect eg f;

< peant gk it i
FC(@M@Iﬁ@h c@@h@%u b) ﬂ%’b @B(S»N(r?é{{o}@gﬁ?’?%o d_
LP((?)@%%%Q%%WS%Q@@F 8{2%@%&?9% E - B((PQS) 2 or

-(ON(FI)S(O3R [, Mre conpounds of the i nvention

Mﬂ%&%&l@g&y be msnt %J}a{ncl %gg“ tpos%uécg ggf %Qm%hmh.

v %&&9 %d&)ﬂgfz’&é R*10p E ORI (B0 (DRF?)N(R““)R%

3N
10 -poRGERbalBoaRTp. gﬂ@ﬁ,@qemﬂ%ﬁ%’%&}ﬁgz o any,.ane

NSfl10 NN~ 9 P.sro ROSC R O MW a MNN
following groups: u S R QQS

L

o oR™
O
DRQf =N o YN J\(.-

R Ay R2AL)
0
-’ 5 775 o
:: =N J =N
=) REQ RSO OR™

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

which, when Y represents exther:

- Nf
o r -
o ° >;-N
HO
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OR'1 -NR F R 15 Further conpounds of the invention
that nmay be nentioned include those in which, when Y
wo znwgpresents either: OOC - -N OH of \ pNrhE2MLAin1051
2ri EP /i 38r PCT/ B 2005100498t and rep esen s C; ~
afirylene or C-._c heteroaLyI ene, both of which are
Suess, utee at sir carod . arorr thar is adjacent is

"}- hen 1L ear esc P .. .= PN(R
i kv SIS Bt HSminings SHhare
substEhee Nt e Radbh At diByhab & ;[[?J’r&h aped hiidl tde 7t he;sresarm =g,
whj ch. when ¥. re,presents - OR%e= T represent: (a) a
=NORL 38 DpNERE B -aNSN or petteN2e kyl ene chain, both of
which latter tvvo 2roups- (i) optionally contain one or

nore unsanrations (for exanple double or triple

FurtHeondshoumdd of ithy eveariopthonail Y= smbsidnedtieduty thowe o
more substirucuts selected fromC31 and/or 7': and/or

whicl whsp \osrprante (AR)ERdi T FOREFM8- to S-nenmbered ring
0 n Qi B dih b8 vBlichMteer Pvo BHOps:
{a}a E h‘%ﬂ?{ %\ﬁqﬁé Ciynaﬂqnﬁecgl ene or véz s het eEr]oaI I yI ene
{iic habionailei @inidih REs aptheraidsyucornai(fie dampiddovble or
beteroatonns 15 and/or 1 to 3 unsaturations (for

exaTﬁﬁE Blibl e or triple bonds) and -which ling is
ts 0 SURS LS00 Y 5 BB O @T%ﬁ d from G
{ué bfgjf ES}E%}JPSE]&IE ?ﬁéct ed fl oorﬂ Sand orS . E mn%b) an

ar Zniene: gndiup or e hef eruaryl cne group, bot h of
R oURS S, OPL) ety S BLEd, By one o
th%;%rh\‘erﬁbfrb QBct Bat B PacARREd anekt (NEluderfe £O%8 4 N
heteroallylene chain, which ring oprionally contmins 1 to 3 heteroalomms
andsor 1 10 3 unsamrations (for sxample double or iriple bonds) and
which 1ine 1= iiself optiopally substmned by ons or mere subshtnents
selecied fom 3 andfor 71 or
(15} an arylene group or e heternarylene group, both ol which groups are optionally

subslimred by one or more substimeats selected from A

More contpounds af the invention ihat may be mentioned include ihose m which:
R! is prefershly phenyl substituled, for cxample in the 4-position, by A;

A represents G';

Gt represents -A-R™S;

A' represents NERPHA-;

A* represenis a singl= bond;

R*™ and R™ indepsndently represent Oy allcy] (such as Cy alleyl (e methyl)),
which all:yl group is optionally substituted (by, for example, halo atoms) or, -

preferably, unsubsimmed,

Preferred compounds of the invention inelude those n which:

LR

[
- s

i
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R is preferably phenyl substituted, for exanple in
the 4-position, by A, Arepresents G; G represents

WO 3@61"?6’{'3@‘; g;)n§5 é' 2represents -N(Rk) Ad-; A9 E'SP‘IG%@E@"_E’%

and R'H i ndependent ly represen
al kyl (such as d _; alkyl (e_p. nethyO, which alkyl
group is optionally substituted (by, for exanple. halo
atons) or, - preferably, unsithstituted. 30 Prefencct
rg@%rhdeﬁu 0 bidieod Hienbt branibad 1idelatrosevhiph KHicE BFOWAD
0061077166 PCr' 1 GR2D 5/ %8495% t1 T represents a
is ogtipegle sBRBITET bY PR TP W&d-C, . 3 al kyl ene, whi ch

latte ai honald yrsub @H'l” arh tcmel}d)grnmpre
¥ rofedts BOYIRE. %‘\F@?gp}?egder{ﬁ i ()})[mg’g R(OROY' T,

Ehﬁ]ﬂ}afqﬂ@qaﬁndﬂw)[mor) or a tetrazolyl grQup as

her ei nbef ore efl ne esent Solkand;
Q cEpIeses \A r bﬁ'P?’r o%‘én e%%al ?Sngﬂ%nél A e

RAE, k#hslﬁlqaﬁéaﬁmenhgﬂaapg ge dponghowpstimied wihiceaaT v

Su Ituted with one or nore Gl groups; X
muraefﬁi’memﬂ‘,s _C(O) OR9a, -P(O)(CR’?CSZ or an aryl group,

T e A

het&%E%IMQﬂ m@p_ Wihigtefaitaetiree poumtegse evhstinted a5 lgyeigreforco
-P(O -; Arepresents Gl or O -7 alkyl
defopstli onaIIy substltut ed by one or nore G groups; Gl

7 re ang, nore nref ably, halo or Al
X i St eigleiads ngﬂ:gﬁﬁ%ngﬁz. C(O) A2-, Ad- o oA - 15

A rbfesdnes G’lﬁarlmﬁaﬂk;m dptianally m@p’ﬁ‘@l‘sﬁ@rﬁﬁ’ ang(opyore G eroups;
C(O N(RL3d) - b nd; Rl2a R -

mﬁ%cf%em ?C'{F P%%Fagyéh@ ogeﬁ an aryl
Al %ngéégm M@s{aglé%%udm At owa@anéh??ﬁﬁgtz razol yI (e g.
A% and A° ipdependently represent -c((c}}- -C(GJN{R“‘ 8(8{]0 i £ sngle
bBond;
®!2 R and R independsntly represent hydrogen, an ary) group, a heteroaryl
eroup (such as ierazolyl (.8, Sierrazolyl), imidazelyl (e.g. 4-mmidazolyl or 2-
imidazolyl) or pyridyl {e.z. 3-pyridyl, 4-pyridyl or, especially, pyrid-2-y1), a
heterocycloallcy] group (such as Ceg heterocycloalkyl, which group contains one
oxysen or, preferably, nurogen atom and, eprionally, a further nitrogen or oxy2en
atorn) or, more preferably, Cy¢ alkyl, which latter four groups are optionally
sibstituted by one or moTe G proups andfor (in the case of alkyl and
heterocycloalkyl) 7? groups;
7} represents =NORY®, =NCN or, preferably, =0;
(3* represents cyans, -3 or, mors prafarabl}r, hala, -N0; or -AS M
AS represents N(R DA% or -OA!-
A? represents _CONEREH-, C('D}D- or, mere PIf:fﬂl'Ethlj", a single bond or
-G
A represents a single bond;
Via represents =NOIL Wb o N or, moere proferably, =0;
G* represents halo, -NO; or _AMLRRE
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i mdazolyl) or pyridyl (c.g_ 3-pyridyl, 4-pyridyl or,
especially, pyrid-2-Yl)3 a 20 heterocycl oal kyl group

wa 2ovkBH6eH a s C heterocycl oal kyl, whi ch groupsGEAIHRSL-BIFE
oxygen or, preferably, nitrogen atom and, optionally,
a farther nitrogen or oxygen aton) or, nore
preferably, CI ~ al kyl, “which latter four groups are
optional | y, tltuted by one or nore G3 groups

A" reprrazst -Nikn 'tP\‘e ase of alkyl and heterocycloallyl) Zz3

= mgxq ngsg 25 Z represents NORr76, NCN or, preferably,

represents cyano,, -Ng of, r%erabﬂly
wn,.nh’taj on: oNEP". & A'P. r]epréRsemP‘sn gII(NR ‘i ]

aptlnqg}léfsgp%p% o:0 Eﬂﬁlﬁél %Q%%sﬁ%ﬁ&uagg)%g %fl é:mi’f@rﬁm )

Erlmpgepresents a single bond; Z2 represents =NOR Ab or ;

NCN or, rn.orcferah Spr esant
when ahP oo n: Rk ﬂ%ﬁ%ﬁ&zoo%wﬁseﬁ ;GEP%T %59%91%3
res R | hiRnPhe s b ﬁ&: ztilvord al
DPﬂﬂfﬁﬂ% 58%&%1]79'R‘aﬁré\fh)&h%}.ﬂonra—e%be%engl s opti E)nalrl y

aror Tgubsti luted C al Lyl- the optional substituenr is one
or nore halo 5 groups: ]S~ 1Sh ]6r 1Ld 78c IBi ]9a
19b 19c v, thnanyoneof F ,R- R R,R,R,R.Rand R

. eEJ %rét%u%gﬁ_g ?{] gmsgb,ski gwﬁne]d}p]wmes’ahkydn a.t}h@r

I's one or nore fluoro QTQ IP
heterdg ﬁ@fﬂﬂ:fuﬂ'}ﬂﬁa & by Apstshe mﬂmaruy}m:g&]bwg@sqrﬁﬁg CREpazy 'E’%h

prefmay. FEpMowORPY BT aNS BEEVDIHLF). SUBETY haBh earbest y

i Oy P’S‘afmﬁdﬁ%yu Dhﬁlﬂaﬂkeﬁ hbﬁﬁdolylpyiﬁdiﬁ]a@!]b:lfmhuamﬂbl,
'm"ffaﬁf'é]’!y 5yFawl yL uni dazo (e 0 I-i ni| dazol
Pmdﬂbqurﬁ daFaeiuyl Z}p\'-'m}rlnm‘d&ﬂﬁtlﬁi’l)"l maatzlal yR P%x&lk%ih@ >
thi.azo . f
isoinde gl | Wﬂjmjl, nﬁ %/W_jaﬁ Cﬁa%l.} Z’LTIS i P'y 1,984

. | hBYindnd, B Herth:aiﬂgzcd,ﬂoq]nmmhzﬁ hyL
Imdﬂ}?’%@“’?ﬁ%ﬁﬁﬁyl %L%BJ] ; rngrrrr g%yd?m s UI nol i n
benzo@iking) bjr.rtmyiwlbewmﬂmemyl PYREBhle H]ﬁ%]é% b

guinaznliny), quinoxalinyl. 1.3-penzodioxolyl, te.’rrazcrlyl, DETLZDL]JIEEDlj 1, and/or

P mmem dn = U e e
¢

s m e

benzodiokanyl, ETOUPS.

Preferred valees of R' include optionelly substimited carbazolyl {e.g. 3-
carbazolyl), benzodinxolyl and, prefezably, phenyl, pyridyl (e.g. pyrid-2-yI) or

imidazalyl.

Preferred valnes of E include optionaliy substituted naphthyl {e.g. 2-naphtyl},
quineliny] {c.g. 4-quinolmyl) apd, preferably, phenyl. pyridyl (e.g. pyng-2-¥I) or
imidazolyl.

Oprional subslituents on RL R, R, R! R, X' and E groups are preferably
selected from:

-CINORY;

COM(RR,

T -
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25

30

benznt hi enyl , u3TidaiinyL pyrlmnrnyl, pyiazinyl,
indazoIvL benzi m dzzuiyl, quinazolinyL quin?xaiiny],
3- benzodi oxol yL tetrazolyl b--azot hi azol yl, and/ or

w“ﬁg?"l*@?ﬂﬁoxanyL grcups. 20 Pr eferred val ues RETIEBIO0S06E

i nclude optionally substituted carbazolyl (e.g. 3-

car bazol yl'), henwdi oxol yl -and, preferably, phcnyL

pyridyl (e.g. pyrid-2-yl) or hi iidazolyl. 25

_SBD%RF‘QQHMQL#QEnQﬁ B include opiirlnally substituted
lthyl (e.g -napbtyl), quinalinyl {ag.
Ew fﬂépﬂﬂnﬁ}ﬂh)mmd’m@)ef erably, ply-nyl, pyridyl (e.g-
fﬁﬁrld 2- yI) or imdazoly] Optional subs[ituents on
, R4, P.", X1 and F groups are preferably

NeBl ect ed from 30 -C(OOR"; 1~ WD 20061677366
PG 1GH20051004991 )2R’ or e pref
Ciseallyl vhgorby! A TR OPranch s Q‘dlﬁlfﬁ’yf’%cq Dg
kyl $5§£¢ lﬁﬁﬁ qﬁ%mg | RERL o°r Cp-
Et@]’ %Pm y }ﬁ?’ I n ethyl, ﬁ% pr opyID‘P ElHsag‘si)ﬂrqoﬂp%:i%{rg’Is
mupamﬂ yi-haay] op meh@-ryé)b Icychmﬁtmy?cl@mrﬂpylbwmb)lwl,n‘:\mﬂwywl

:.r' S@Bﬁ%ﬁvﬁp@ﬂr{] Ej{f‘;laf‘a—guff Dsﬁ?%lge} %%mﬁﬁﬁg‘i‘/a LBERTYS

{a&nymcm&yﬁ,% auteﬁmcmﬁraaﬂyimfeyﬁ) 2—péﬂi§ﬁ! Uf—ﬁé:ﬁ@hyl or
- - progeny], - propenyl but eny th enyl ,
5- mmwlk ngdfqr ¢uune1ﬁ1ine ﬁwmn@ecb@fﬁb @ﬁylor rmrseﬁt’@ﬁl,& &FOUDOOT,

e UBOETRR 7S ! SPALLY IR e A ool .

exdthief ﬂﬂ&amtﬁgrpérepadﬂrym}r f th@ﬁrﬂf)thﬂr QifporosRHyDE 1T ipRdearabiat
exanple chl oromet hyl or, preferably, fiuoromnethyl,

trignarpmeitiet hyl or, preferably, trifluoronethyl):

he{é% 18%3@;% G 6$ﬁlﬁo%ﬁgﬁﬁﬁ,%r&§ﬁ%l}p%n%g a

gro
nitrogen atorm and, Dptmnaﬂjr, a furth=r nileogen or oxyeen atom. s0 forming for

example morpholinyl (e.g. 4-morpholnyl), piperazinyl {(e.g. 4-piperazinyl) or
piperidinyl (e.g. I-pipezidiny! and 4-pipenidinyl) or pyrrohdinyl (ep. I-
pyrrolidinyl}, which heterocycloalkyl group is optionally substintted by ope or
more (e.g. one or Lwa) suhstituents selected from C; 5 alkyl (.2 methyl) and =0;
-OR*; and

NERR;

wherein R*! and RY independently represem, on each occasion when meniioned
above, H or Cis alkyl soch as medhyl, ethyl, w-propyl w-butyl, #-butyl,
cyclopropyl, eyclobutyl, cyclohexy! or, preferably, isopropyl or cyclopentyl
{vwhich alky] proups are opticnally substifuted by ons or more halo (e.g. fuoro)
groups (io form e.p. a triflunromethyl group);. |

Preferred values of R* to B¥ include Ci. alkyl (e.g. ethyl) and, particularly, .
Prefermed values of R'P, R R!™ le, R'Y and %% inelude C (e.g Cpa) alicyl

and H.

More prefered compounds include those in which:

T R N T e T e nm TR =
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15 nitrogen atom and, optionally, a further nitrogen
or oxygen atomso form ng for exanple norpholinyl

WO 0§76 4- m or phol i nyl ), piperazinyl (e.g. PCTGEIN0G95)

4-pi perazinyl) or - _peridinyl (e.g. |-piperidinyl
and 4-piperidirnyl) orq,pyrrolidinyl (e.g. I-
pyrrolidinyl), which heterocycloal kyl group is

. oOPtd gnal Ly substlijut ed By=nf: OD-ENBid the . gheronmone
ane 03 \%}b) %gnglb‘g Tt g%ﬁtgﬂsa@gctgd fromC -; alkyl(e.g-
prefordi@fhygs=and: =0; 20 -OR2l; and -N(R21) R ; wherein R2'

and R2' inde egd&ntly represeln, on each occasi on when
D r=pregetie GHEE Poab&ve 1 -1 or O -6 alkyl, such as nethyl,

B md%l}}ﬁl r‘gkh]gr}gpyl , n-butyl, 1-butyl, cyclopropyl,
cycl obutyl, cycl ohexyl or, preferabiﬁ/}, i SO r-ggyl r
T repeaschioperdngle 2BogdnhCoh APISNE §F-8uds'c @%’E‘i‘@o 8ty
substi tut ed ope_ qr: 0] QetlBer@ ekl YQRB)iengrBUPS
cyeloprqny “Parﬁ?lg.c@?igléﬂ r'~“i‘18 I%[{)E?@ﬁel%ﬂ%l or oup{f)“. Prﬁe%%le?c?ed
pl.efﬂm\b%l WeshvRhe)¥T phedy B2 (2.i hphengenelt. . 1 al kyl (e.g. ethyl)
and, particularly, H Prefeued values of Rtob R 0d

Y repredh -ROOPRR:r and Rt include Cp (e-g- C-3) alkyl 30
and R Mre, prefer, c WHds d NehidRnt he§&ldm o
Q TepiRERTLh? S!Fé‘fzﬂjﬁ?% fleaf TR {1161 Basess A Inc or
p‘rﬂp}'l%leg, BRGL LIPS plleflencabl y 1, Pddncdiyylestniae’ prEyabF dt+he
other [mare prticrinl)- re@refernt% _;lr%reoﬁ)rg%%@ts
allylem: (Signgiclapraaniengor cgRlehexpgogndl 8 “Rs b A e /g 25 1
. repre S i N = Gl Spahlyi anc (8. de.z. Co
DP“GH%sgls %l(rﬁgutﬁ%ﬂ Z‘r‘{gh(gl?g.gﬁ%é% op'r‘or;jél ené) ,ELi sgpr op I}ene
heterody@icgllylknd, SeRLepy ibn dpjeratdry | nen (e, nEraphy tehd)=or

f er ab] et hy) ene | ene (€. g . -
HILTIEDEER%&SM@SEM‘%@E@Q%E = %)%éjég r teEl Pésent s a

w1 sinal e hond. . T ke I GrefmmlshyCEDER™,
X! TEP%-P%’-’% eﬁ%ggﬁhgoﬁg%éﬁﬁ%g%%ﬁghe %30; gr I ﬁgﬁe (e.qg.

PO ORY, chir mektrashive tohyipe ey, 20tH egeszpk -G 3T07P).oR P eHd ¥ et g-
] cycloprqpylgne or cyc] nhexyltne), au of which allylcne
oyridylgirepEbaE=d8Y Ponal 1 y suhstitated with one or nore G

o2 'E %&ﬁ ‘PJ"RQE,: 3 (e. - C} hetetacycloall:ylenc, wherein
X IEP% e g%%)roatam group that intempts the C s

A represents a Ca.s heterocycloallyl group as liersinbefore defined oT, preferably,
(3! or Gy alkyl (e.g. ethyl, isopropy or, preferably, meihyl or -butyl) optionally
cubstituted by one or more G* groups;

' represents cyano or, preferably, fluoro, chlore or -ALRP

Al represents -8(0)24° or, preferably, -C{O)A%-, NR* A" or -OA™;

A? represcnts -N(R'™")- or, preferably, -O-;

A? represents a single bond;

A represents & smgle bond or, preferably, -C{0)-

A® represents a single bond;

R R™ und R™ independemly represent H or Cis allyl {c.g. ethyl or,
preferably, methyl, isopropyl or cyclopeuyl);

R R R!* R RM and R0 independently represent H or Cya alkyl (& g

methyi or ethyl);

—_— e o
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WO %ﬁz’#bﬁ%t uted tetrarnly] (e.g. tetrazol-D ﬁérﬁ%ﬁ:qﬂmuml

al kvl ene chain is -N(RW-, in which RO represents C
3all,-),I (e.g. nethyl); 15 ,1 represents

erably, -C(d)OR9a, p(a}(ORQir or a tetrazo
group (e.g. a lHterraw vy] group}, a phony] or a
tyridyl group substitutedzby X ; X2 represents
-C(O OR9a; A represents a . C4.5 heterocycl oal I %roup
auaspaﬁ'reusﬂtﬁbe:f BF& adbRi fiad Fof arqoh@feérrabﬁnyn a 39@T -marn

[y (B8 | % ALY BT
TIng. tﬂ)il[ %il}'ofﬂqt%ﬁéﬁa[ %@gﬁ%ﬂﬁ"t 2 E%{%;B o%b ore o
% d S PAES h@iuﬁ_,ﬂrgmupr pr ef erably, fluoro,
" %Poropggl ? @ﬂﬁ represents -S(QL 3 or,
G epfasenibhaly (E-E(f@)?m N( Rt3m A - or -CA3-; _A2
represents -N(Rj 36)- or, preferably, -D; 25 A3
represents a single bond A4 represents a single bond

PrfferroB! @ emgeabcrdfy QXX (Jorhodd’ -G(EDEE e REE)QCSTn gEBTBoh YL
ChPKGERpe. o SRR EP o, | °RERRS s F@%Lz@a@rf
TR3P E'IFR“H R >e R33= R 3
'C?%E@%‘%@ %%rep? sje:}l;njt’gj S or glcal k3>/le (e g- aﬂet hyl
o; ethyl); WD 20061077366 PCTI 6820051804981 any pair
R1 Rr | 30 . 5-
Péfembér%g@sg?qfﬁg, ddh P Qi g R E
b@p@g&.ﬁyl 3 o@rygemrqts‘(@}@mm Rgeloppyl-CCHTAL e, (za.

rrorphofrnyl group, G represents hal o

C(@Heclizhft(@)ﬁﬂ is 2 Pyadmep dran HbstgRd bp-SOYQH |Du@etﬂ°

s e ey Y S el Py o RO
_Cﬁﬁ% £ Ot psperidin 1-T=l) and -C C(O 01-1. 10
re values of T-Y include -C(0)OC2H, ,
-CISZC(O)OCZHS (4 C(O)O—Dphenyl C(O)O—|
f@%“%ﬁﬂz E‘(%%ﬁr %B%@“(a cyc opryﬁ‘py%:)édcglﬂ?wﬂggﬁnrysut ed

mﬁﬁam%%% b0 4L brﬁﬁp]iﬂnjfpﬁ—di&ﬂ@lﬁmmmh&m'ﬂ thierapheny!

rou e essential 1ndole r|n
[tgr 3- or 4-chlorophenyl), methoxyphenyl (e g Cé mtﬁ%p%mﬂ

benzodicxolyl (¢.5. unsubtifuterd 1,3-benzndioxol-3 —3:1}, 4-carboxymethylphenyl,
4-isopropylphenyl, (9-ethyljcarbazol-3-yl, 4-dimethylaminophseyl, 4-(pipendin-
1-ylphenyl, 4-(morpholin-4-yhpheny), S-methoxypyrid-2-y1 and, preferably, 4-
cyclopentoxyphenyl and 4-isopropoxyphenyl,

Preferred  valnes of E include trfluoromethylphenyl (eg. 3~ or 4-
irifluoromethylphenyl), 4-isopropoxypheny), trifluorotnethoxyphenyl {e.z. 3- or 4-
trifleoromethoxyphenyl), 3-cyano-6-methylpyrid-2-yl, 3-carboxy-6-tnethylpyrd-
2.yl 3-amido-6-methylpyrid-2-yl, 3-amidopyrid-2yl, S-carboxypyrid-2-yl, 3-
chloromethylpyrid-2-yl, S-aminepyrid-2-vl, 3-carboxypyrid-2-vl, 3-
catboxyphenyl, 3-methylsulfonyiphenyl, 3,5-ditriflusromethyiphenyl,
dichloropheny! (e.g. 3.4-dichlorophenyD, 3-ghloro-S-methylphenyl, 3-chloro-4-
Auorophenyl, 2-naphibyl, 7-chloroguinolin-4-yl, amndl, preferably, 4-iers-

vk = R

B T I
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-CH(CH3) C(O OFL 15 R preerably represents
unsubstituted phenyl, 4-cyel *propoxyphenyl, 4-

wo nohsthior omet hoxyph. nyL 4-tent-butyl phenyll'c TIGL2INSHA0RT
4-

di et hyl am nophenyl, chl orophenyl (e.g. 3- or
4- chl or ophenyl ), nethoxyphenyl (e-g. 2-, 3- or
4- et hoxyphenyl ), benzbdi oxol y! (e.g. unsubt uteri
1, 3- benzndi oxol - 5-yI 4-carhb ¥ PRy &f-~-
SIS R I R e T
1 4- dlnethylan1nophenyl 4- (piperidin- |-yl phenyl,
¥l 4-(nnrpho|in-4-y|)pheny|, 5- met hoxypyri d-2-yl and,
preferably, 4- cyclopentoxyphenyl and
4 Lsoprapaxyphen i_ﬂy g HR\LE AL oF chiekaiistcs
Particplfly FEGHE: KPR ?F 1;,]%5@& _
Mprgnet hyl phenyl ), 4 |sopropoxyphenyl
dﬂs{mji'nlrl%”E}Tuoromethoxyphenyl (e.g. 3- or 4-
trifluoronethoxyphenyl) 3- cyan- 6- net hyl pynd- 2- Y1,
r 6- At Ydordance with techniques that are
Cﬂmm“’éq%] gg"‘%ﬂﬂengﬁﬁlt}{péﬁf)%{dﬁ%j 1ﬁa 3 ani dogyrl d- 2y1,
well 1%. oG LPOXRY e iR heiart, Bor cnamnir. endtsaipgdherainatiop
- am nopynd- 2-yl, 3-carboxypyrid-2-yl, 3-
Aarboxyphenyl 3- nethylsulfohylphenyl
5-di trifiuor I GAY therdiseltboin@ph giydes{ dorghe
ﬁ“mmﬁmﬁlaléﬁ 3%3??* ch 1'or - b- 3%?hylphg??yl
Tﬂpa?ﬁllﬁﬁ'llm @lmﬂsouﬁ@of jrumnapheiiyl propessagreRYS;
cl t[orqu|noI|n- 4-yl, and, preferably, 4-[err s WO
7[|0GA77361 " C~-TlI GG |IIIhI[I(149RT [ 26 buniphenyl,
0111 ghl ornphen3' fI- t ifiuornne. h}
LUT“FBT“?E§”mS dl?—'ﬂatlcular]} preferred conmpounds of the
i nvention |nclude those of the exanples 5 described
her ei nafter TEounds of the invention may be nmade
in accordand® wi t&-X'echni ques that are well known to
those gkillged in/the art, for chronic as described
her ei naf ang in a fulther aspect of the
i nventi or ET vi ded a process for the
preparﬁq' compound of forrmula 1, which process

conprises: (i) rdaction n Fa conpound of fornula I
F{B

wherein Q, X\, ¥, K%, R, B®, T and ¥ are as hercinbefore defined, with a
compound of formula I,
RIL! I

wherein L' represents a suilable leaving group such as chloro, trome, iodo, &
sulfonate group {e.g. -08{0)CFs, -08(0)3CHa, -OS{0O}hpPhie o1 2 nonaflate) or
-B{QOH}» and R! is as hereinbefore defined, for example ophonally i the presence
of an appropriaie metal catalyst (or a salt or complex thereaf) such as Cu,
Cu(OAC), Cul (or Cul/dhamine complex), PA{QAC), Pdz(dba)s or WNiCll» and an
optiona) additive such  as PhsF, 2 2 histdiphenylphasphino}-1,1'-binaphthyl,

xenlphos, Nal or an appropriate crowa ether, such as 18-crown-6-benzene, m e

prescnce al an a_ppl'nprjate lase such as Nald, EGMN pyridine, N N-

AR AL S

mhed_ - A e ———ra—— WA T

Y — r
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R2 @x, R3IlI T-YRaH Rs 15 wherein Q X, R",

R3, RO, R, T and -Y are as herei nbefore defined wth
und of formula 171, 20 R L1 IIl wherein
wg%@ﬁ?@%ﬁts a suitable | eaving group such as 915’@3?“8“’”“'931

bra=, iodo, a sulfonate group {e.g. -0S(O 2CF3,
-0S(0)2C : 13, -0S(O 2PhMeapr a nonatate) or -B(OH)z
and R is as hereinbefore defined, for exanple
dietiyinialdned amnibd) NpC05 EHCE)- 2B RiDs, a}au(}{ppr-BpDi\htceHEeﬁ{
catal yst (or salt or ex there
(g iy, e ol BurHaTar HENc b S erBiiag, dokins,
d or; A2l e@gldid i UslpyR§e
mg%ag B@keh10"s t@!‘n%a%g nﬁm@m QRlnanal ag ggfcnl )

2,2 -Di p||enylp osplvnoU|uap11
t,l;ca:ﬂ[r:bﬂudh}rl $thtr, araifamdlaq@ﬂwbp]rf@}aﬂ@ w@mﬁrﬂex digethydasemmide,

_ b
3 Pt B B en k€ PRERERER o A eyt
anzﬂﬁiﬂgﬂ7§o@@n|?m%3&@@&§|ﬂaeﬁ7af as a solvent (F* . when R
di met hyl et hyI enedi am ne, Na2C03, |CGCO3, K3PR4,. Cs2COr,
repreButNphagy! and TERISabrATR - DROREPEBEe). | hhig reaction
t abl.
bt e 3l R (s S AR TE A st iR e cuch

asetthRytc8ne ghysature eifgit eolrenigkysesmh (Hitnit dyplopdd)eor, using
wat er, _di net hyl sul foxi de, acetonitrile,

10  migroRsavRyTFHdEoni de, 5 N-met hyl pyrrol i dnone,
tetrahydrofisau or a mxture thereof] or in the
absence of an additional sol vent when the reagent may

{1.1]1 lfrﬁre&,nfm;aohdsasf forsmlaveit whieh' stesrheRinbefep defpet gnd is

bl o0t oty G ST e DU S P oo NGar S uPE

CROPREY® € Geadilonds B hATREEREWLEY, SUCh | as T he

nperature of the solvent systemthat is

15 enpl oyed) or using 10 microwave irradiation;
R2 L1
R3
N1y v
R N
e R

wherein 1), R, », RS R*‘, RS, T and Y are as hereinbefore defiped, with a
compound of formula V,

20
X-Q-L* v

wherein L° represents & suitable leaving group such as chloro, bromo, iodo,
-B(OHY, or a protected derivative thereof, for example a 4,4,5,5-fetramethyl-1,3,2-
25  dioxaberolan-2-yl group, 9-borabicyclo[3.3.1]Juonane (2-BBN), -Sn(alkylh (e.g.
-Snivles or -SnBuy), or a similar group loown o the skilled person, and Q and X!
are a3 hoercinbefore  defined  (eg. X' s preferably  other  than
-CONEICENRPINER™RY, -CONHICN or -CONME)SORR).  The
skilled person will appreciate that L' and L* will be muually compatible. In this
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(ii) for conpounds of formula I in which X is as
hi nbefore defined, and is preferably other than

wo 2nmalrGLaN( H) C( =Wk~ N( RlO) R'; -C(ON(-zl)CT or prryGr205/004981
-C(ONHS(OzR ', reaction of a conmpound of formula
IV, 15 R2 R3T-YIV |I P4 Ra R whereinl, R, R
R Rl, R5, T and Y are &s herei nbefbre defined vvith a

conmpound of formula.V. er
TesPIR Y SFER S A S BRI ﬂPl@a%D#agg F”orﬁ“ﬂj“ gﬂc q“ahsf“%]? 5o
ally] %eP'B‘P yar Fiqpmma(;ﬂwrlﬁxfr andiidRt eblbed debionat | sreuphensdf
exarrp e a4,4,5 5-tetranet ayl-1,3,2- 25
Tﬁfﬁdﬂ“d)hﬂhﬁﬂ olcans ﬁalwcmgmwﬁs of Grhwlaal ite pAIGFQ 154 SnsdnkeRd

inciu i At BRI TRl SoeRt BRI Padper st et 52

dm}.%h nl'&r—‘tﬁ as. Hb@&ﬁ%Jb?ﬁ anengefi yeBEN), glr -xu(.ﬂms, Ipr ef Efdbl y
er

=NR9) N( R C%Pq) &l—?
mﬂlrm m@w@ﬂ@@(ﬁ@) plizg 9hﬂwkem RIF%&%EPC §oﬂ“ atyst
reci.at h Panp | e.
sysicith g A s“"?telv@? ﬁg{”lf'f g%,ﬁ,% %ﬁ %G‘gsﬁjz%%ijfl)&gsl pach
Pd[Oﬁ%ﬁPP@ﬂ“}u“@Kﬁi er.:t(BmJP!p eBli>{dHal ooNESh fand Echuqumijmbil of 7-
ne or
Bu:Phe(tfeHmbI}.chaF] AsPheQP@ Tl Jd%bﬁﬁllmwaﬁﬂs?@ﬁ%}ﬂ&%ﬁps
. t . ok .
2.2 m‘g?‘nifﬁ Pm "-i]“jcgl'h]l %nﬂ% %‘LS:J%E Ieh%{)oﬁﬁ “I'ncl udeD%z}\flo
bL-nagﬁ dg, lthbﬁﬂ@lpﬁin}mjhmnjﬁh)mgﬁmqasq] ]B@-did){{ﬁphmﬂ:ehmhmm I~ 2
I oxabor ol an- 2- 3, | 9 bor a}%l C"?/BL ?::'L\I é nona
Prnpz(gg,. 'ggm}bm GF A 5:\J,>(lyc| @FLH: i t‘tsflg t.uc
NasCPS 153?!'3”‘3@ LobRr g BRbS. Ichechr esance-ref, rmsum@blu@
or ~Bu0K {or mixnres thereof) in = suitable solvent such as dioxane, tolnane.

ethanpl  dimethylformamide, ethyiene glycol dimethyl —ether, warter,

* dimethylmifhxide, acetopitrile, dim=thylacsiamide, ~methyipyrolidinons,

tetrahydroforan or mixtires thereof The reaction may also be carrled out for
example al Toom temperature or above (e.g. at a hirh temperarre such as the
reflux temperature ol the solvent systenn) or using microwave ifradlation. The
ekilled person will appreciate that certain compounds of formula TV {in particular
those in which L' represenis -B(OH)) are also compounds of formula I and
therefore compounds of the invention, In the case where:

(1) Q represents Cag alkenylene or Cs. helerocycloalkenylene and ¥ 1s as

hereinbefore defined:; or

(11} Q 1eprescnts a single bond and X represents helerocycloalkenyl,
andl in earh case, the double bond Is between the atoms that are & and p to L7, the
skilled person will appreciate that the double bond may migrale on formation of
{he compound of formula I to form a double bond that is bstween the atoms 1hai

are f and ¥ 1o the induie ring;

(ie) for compounds of fonmla I in which ' tepresents

CLOINCHICENRFINR ™R, -COINE)CN ar -C(OMW(H)S(OpR, reaction
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system e _g- a netal (Dr a soh or conplex t}iercof)
such as Cul. PdIC PdCl2, Pd(OAc):, Pd(PhyP)hCl',

gﬂ%PhSP 4, Pd, (dba)l or N,Cl2 and a ligand such as r-
Wi @??3( r f) |, Ph3P, ASPh:, p( 0- TO) ) 3, PCTAGR 2005004981

1, 2- bi s(di phcnyl uhosphi no) ct hane, 10

2,2'-bi7(di-rerr-butyl phogvl uno)-1,1"-bi phenyl, 2,2'-b

i s(di phenyl pbo sphinx)-1,1'- bi-naphthyl, 1,1
of et HrRReRY LpasBRIhe LESRSRAR)of formula I bul in which ¥’
1,3-bis(diphenylnh(ispﬂino - propane, . xant pbos, or a
representa R orhevepbuatgtoRewta W i which ihe bhheraumis askvatst Hor

o SR P B Wil 17 BB

ex&:ﬁ]SIe?ﬁf Ivid-BelRlesuiat-Bbizeus)pivite atospotmdas’ fatmnikeiia,

tol uene, 15 ethanol, dinethylformar ide, ethylene
gl'ycol dintthyl ether, water, dinethylstilwxide,
acetonitnlw, geqgrhayhacet am de, Nyget hyl p}, rolidi nonc,
tetrahydrofaran or m xtures thereof The reaction may
al so be carried out for exanple at roomtenperature

or .a e (e.q, _a_h 1 er re as-the
iR . FepeR: e B IR ST vent 55 s SR o 1Ry b
qugnppi ci at %Is?ﬁﬁ;ﬁ%g gfedriﬁmafﬂrﬁ %gﬁb%gﬁﬁfgldéf fo?ﬁﬁﬁﬁgrgﬁdvm({iﬁ]
solpdon). cTHinreactidromay ibs penfpubedlin the prassusatos 2 spitay s9lvente

| so _conpounds of farnula l r ; !
suc 35 AR ROR T it iz RE bl OF B SRID AL,
Lk BRMLBREEQ 0y & retEneeychaakk amoksre:. and X1 is
aﬂggmﬁﬁéﬁeinbgﬁgfé defnedfgor 25 (IT) Qrepresents a
single bond and Yy represents beterocycl oal kenyl, and,

Gy {at SHRBORAR PR 1% PERD QRPN 53 et ens
(o ARREBCHAkeh Ay chber BRuDiubsthents facwlifgnaGy, anwhich the

formation of the conpound of fornula Ito forma
hetdmabinecigaiting hatSIPep beikEalyishe dbons?

ar afd
2N theindoj e, ring: I~ I d f.1-
NEE A TR e o e e, 4710 AR B ke
(ophiRasily suE5e@nig Bk )oad oo orSk ks Selbbted b @ Getnid 3 nis W
20061077366 PC:. T/ G1320 510049%}_ of siuﬁer a_.conpound
mtr@aw-é%qs@wagrf&t%ﬂ%?hs@ﬁ’gc%ﬂ@ SHOSHBES, PR 7t 5 YRS §TSHR &n
: REERE 1 r FodeRiPh ) BodaModnd of
aﬁ%ﬁhﬁ téhe Lc'#gélrﬂgqa%% %&gg??%tégﬂlr?f or exanpl ey%s
fortbakc¥i, bed hereinafter in respect of process (vi) and
so farmng, far

RE X'Ia
RE
Ny Vi
R4 N
e R

wherein X represents either (a) in the case of formation of a compound of
formonla I in which Q represents Cpg heteroalkylene, in which the heleroatom-
conlaining group iderupling the alkylene chain is PEM-, a Ciy alkyl group
substituted by a -CHO group end optionally substituled with onc or more

L o



exanple, an -My-halide or a -Li group], with a
compound of formula VA, 5 R--N=C=0 VA .
WO 200@pBesent s - C( =NR) N( Rl Qd) R9d - ON or ]%Fﬁbﬂ ﬁ"“"”“
by quenching with a suitable proton source (e_g
wat er or aqueous, satursated N .iC 10 solution). This
reaction may be performed in the presence of a
subsr"glﬁ'[l:ﬁt?géj.%ﬁ OkMANL.: o: SMdh thsScA: ptﬁ @z of Lcau@mcvleﬁtm

etrahydrofuran or. di et hyl_.et her L -
fortmani le nehirre pupERseEs { \’? :{nﬁ L% ok Eﬁ{ AL %%Pﬂrl]ué"}lf

gRXetelgye f @ubsal drell mswhiZeh Q
hplﬂ?fé’bll"@@gﬁ?gu%% dz%‘{”tgearugg‘[ kdoFgﬂgn Qflgo?rgpt i ‘onal | y1i
rrruup%iﬁhﬂ{ltﬁ pt @écbyudommmlumbamubwﬂmuam ;oge wehmwa% m

, whi ch. t he. et t
A SR A e
und=y ro.g.tm‘f{vg' E&%Qﬁ &, A8EL R thObreRrice R e SR RirAnEE 41 dbianileae

substituted by one or nore substituets
ViI, sel ected fromG) and X' is a nitrogen-containing
heterocycl oaiiyl group substituted by X21 which group
is 20 attached to Q through a nitrogen atomin that
group, react Zprm@f} g conpound ofyIifornmula VI, R2 xia
R3 T-Y VI ~~'R5 R 25 wherein RI' represents
either (a) in the case of formation of a conpound of

fornula | _kn which re S I in
wherginCBher b RO ER T o S l? LUEhaELRIY bany |

th G, proGilled tiedtkitk igalompmbsubs einthoned
more ”ﬁgﬂﬂ@f’l‘%‘ggﬁt%g’he\nd oﬁftﬂl onal Iy suba%‘j uted wt 000e

alomOin b el RIO uammhmstrcon is SRPIESSBy
]Ja‘I'CJ_;}g‘EIE%If]J}IU S@f Eﬂoﬁm fajq? ﬂ%u%nng’en didbh th kiR l%ﬁ'S&@:n:Of

ornufL 1 in which
attactzR PESBQL forfckent @ Maeﬂec@nﬁnﬁgnhﬂmcﬁlwuhm\gmup AS
N- cwhar ui ng , _heterocycl oal | yl 'dg %{:F% n%d and
hercistafive defmeOrubsinked by polepst Sop Stk E@%{E@ B&p‘c 0Tl
one or more Turther optiomal substimtents selectsd from G! as hereinbefore

dafined, inder conditions well known to those slnlled n the art;

(iv) for compounds of formula I which € represents optionally sabstifuted Co
alkenylene or Cay heteroallkenylene {in which a poini of unsatiration i between
the carbop atoms that are o and B to the ndole ring), reaciion of a corresponding
commponnd of formula IV in which 7.! represents halo (e.g. inda) withl a cormpound

of formula VIITA,
,C=C{H)-¢* X' VIHA

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

fornmla VI in which 3 represents -CHO with either a compound of formnla

VIIB,

(B0 OYCIL-Q>-3 VIR

NP —— N A Y W N ERE TETURE |
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group in which 7t is =0 and optionally substituted
with one or nore substi Rucnts 7 selected fromG ; and

R, R, R3, R4, T and Y are as herei nbef org98kitehisst
WO 2006BTP5G educt i ve ani nation conditions in the presence

of a compound of formula 1rll, Res(R ?.d)NB VU 1G
wherein tither (a) R'4 represents Cl7 all.-yl,
optionally substituted u2tl1l one or nore
7absritultnts selected .from Gl, provided that the

total nunmber of turbagt ous in Xte and R4 in
Grﬂ@éﬂiﬁi%&{lﬁﬁﬁnp‘é&?}éﬁ%@ﬁvﬁghd 8, and R2' represents RO
as berciuhefore defined; or (b) Rand R )A and the
nitrogen atomto which they are 15 a hed t oget her
represent a @PsEERICINt ai ni ng heter §C| oal |yl group
as hercinbefore defined substituted by at | east one

substitutes selected fromX2 and one or nore further
or T—‘:ﬁ%ﬁ&: O reis RSLEN ise Nl 'Tesebat edntl berdcC1galiylens or i
erei nbefore defined, under I ti 0
hetetdaBebenek i whisky alyieRe 2% %ﬁg‘?ﬁﬂ%g%“? &%@Smn%%:’lun s gg
formula | _in-wi - sents fept GonmldnyZ's abd ¥t Gt ed
mb@f‘%"%ﬁ?%ﬁg@;g%ﬁ iﬁﬁgﬁéroaﬁ enyl ene (in which a
and BOIE 20 Thelenbaine atfind, g bemmern be@se 8F BoFeH a

that are a and P.to the ind Arﬁnﬂ. iﬁ%%ﬁ%c@gfan
comnponndesfiformailady V@W%F?drw a in which L'
o L i N e
. . - : o inthe ) {?—%q%ﬁm% LPg
miﬂﬂ@nﬁ’uﬂemgu@ll@ﬂmﬁ slofvc{j{e:dm%)eﬁg@eﬁ&, ?a@%;‘? @quw%t, )
conpound o r a [ Ceratarcy gB:
cnlr@ng#PsJePf @f@éﬂ%p&ﬁﬁ’&n“’ﬁ 6rﬂn%l‘§“’“§o d\’/l Il B?ae( Ft 0) 2P _gé % | z
ot MO 2OREEIAIT6E, RETIVEBIE) 0510040 8L r
“Dd%hg&a#qﬂg. ﬁg{&; wrpouud of formula VITIC (Ph)3P

resgect@elyX VIIIC or the lore, wherein, in each case, Q
represents a single bond, Cs al cylene or C

(v} for compounds of Tormute 1 in winch O represenls optionally substitutcd,
caturated Cag alkylene, saturaied cycloallylens, satarated Cog heterpalkylene,
saturated hat;:-mc}rcluaﬂquan*:, Cag elkemylens, cycloalienylene, Cag
heteroalkenylene or heterocyeloalkenylepe, reduction (e.g, hydrogenation) of a
corresponding compound of formula I in which Q represents optionally substituted
(g alkenylene, cycloalkenylene, Cy.¢ hetcroalkenylens, heterocycloalkenylene,
Cus alkynylene, cycloaliynylene, Czs heteroalkynylene or heterocycloalkynylene
(as appropriate) under conditions that are known to those skilled i the art. Fr:u
example, m the case where an allynyl group is converted io 2 alkenyl group, m
the presence of an appropriate poisoncd catalyst (.8 Lindlar's catatyst);

(vi) for compounds of forrmla I in which D represents a single bond,
~C{0)- -CRTE)-, Cou allcylene ot _8(Q)-, reaction of a componund of formula
I,

ammir A rom ke
.

27 b e n — b Lo L

B L]

o —




T2
[

heteroal | cyl ene, which allt-ylene and heteroal kyl ene
groups are optionally substituted with one of nore
WO GUBswi t ueut s sel ected from G3 andl or 11, TArfdRENIS/Pp951
and Z) are as hereinhefore defined, for exanple, in
the case of a reaction..of a 10 conpound of formula IV
W th conmpound of formila VI112., in the presence of an
appropriate catal yst (gyeh as PdCl: (PPh3h), a suitable
base (e.g. H%®@Ae andlor triethylam ne) and an organic
sol vent (e.g. / md, in the case ofI reaction of a
conpound of f rnul . u-th etcher a 8bnpound of
formula VI B, %0k~ under standard Hor ner-Wads
wor t h- Eannoné?  or VVttlg, reaction conditions, 15
respectively; (v) forf%onpounds of forrmula I- in which
Q represenLs optionally substituted, saturated CP$
al | cydene, saturated cycloallccylene saturateg éﬁj
heter oal kykene; ! ﬂ%@rﬁﬁh&l@ﬂmﬂigahpyﬂﬂhﬂ &
“hﬂﬁ%?kéﬂ“r%ﬁ%&r@&c|3§ Ieeﬁ;lene C2.s 20 et er.oal konyl ene
Dn,Dpﬁmﬂeheﬂﬁou@bmahkmmwhe%@'ﬁﬁ@@H@iF@E‘{e 5, indole, K-

hydr ogenati on) .of a. res on .Qf Bft_p;rirrul a

represqnly Whighgveheldbi Q-BF%%*B‘FH%I %onat th suEst ityte

. aI#g@x&;ﬂgadCﬁﬁ&gﬁhﬁﬁﬂﬁhﬁﬂﬁmdQUAﬁdthoaRkéhyReﬁ%ﬂﬁ
r‘ocyci oal enyl are On al kyn | ene,

7 e gyﬁ}%fwyﬂﬁﬂredemtmﬂﬁﬂm@rﬂé@’ ene or
het er ocycl oaA" ynyl ene (as appropriate) under
conditions that are known to those ski led in the art.
For 25 examgpher*in the case whEre an al kyayl group is
converted to a allccnyl group, in the presence of an

appropriate poisoned catalyst (e.g_ Lindlar S
catalyst), (vili for allfladi eh | ]
whersipeBr e’%‘ﬁﬁma“s‘ﬂﬁglr o'n d EERC;? {W Cg

al-kyL 1 15 IPeae L Guwhaf Lisdo ri'el1 éafa Eo?»rrul a
-S(013 5 EITR L (BT s 36?E — $RY | m

L3
and R% epraserdbefire gielped. EDTh@ra@?’:H%c“f’E’i”e d étf‘.;?res %[n%an

| - ached, t r gdtfhﬁcﬁ@_ﬁ lenmdtons
boud, SR SurPblins b e RRcpRL iR RRlud 06 sganp

cimnilaf ERAERSNoSThokd alewisd Iﬁzfremlm'mmmeoe@ph ef Péﬂtﬂﬁ%—t Fendhl s
(0]

n the benzenoid rin
above, Further, wien I represents - )- —C&z’)ﬂi} o alkylene or -S5O~

the compound of formula IX.
he aciivated

+he teacrion may be performed by first antivaling
The skilied person will appreciate that commpounds of formula IX may
when L7 represents halo, by:
(I} forming the corrcsponding Grignard reagemt under standard conditnns
lenown to thase sleilled in the ari (e.g. employing magnesium or a suitable
reagenl such as a mibxture of Cie alloyl-Mg-halide and ZoCly or TiCD,
followad by reaction with a compound ol formula X, optionally in the
presence of a catalyst {e.&. FeCly) under conditions kmowm to those skilled
in the art; ov
(1]} forining the corresponding lillated compound under halogen-lithium
exchauge reaction comnditions known o fliose slkilled in ihe ant (E.g.
employlng #-Bula or 7-Buli in the presznce of a suitable solvent (e.g. a

e,

Sr S bt
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Ci R3,R{fand R . are already present in that ring, and
QX ,R, RRRRTand Y are as hereinbefore defined,
with a compound of forrmula X, E-DP-LS X 10 wherein D

WOTRHPES¥nts a single bond, -C(O C[R)(RQ - FIEABIUS004981
al ky]ene or -S(0]h-, L" represents L' (when L3 is L2)
or L2 (when L3 is L'), ang L', L2, E, R7 and RS are
as her-inbefnrc defined. For exanple, when D

I e PSRk GticGoRientiveh aDHE)): B{iE)ved by rebFtich wittky bempyurkhe
reaction may be performed for exanple under 15 simlar
coneli feitod8 A 0 chose descri bed bereinbefore in respect

f . L i e abigi, 1% o
o %&?ﬂ@oéﬁ %%U%bge d?%qﬁ%%h)l_%gﬁctﬁﬁl of QRO ikhard cepger

S allylené or t|
ot the HeHiiro o f iryiithietedapédesmedy brysichanged tica dNErdm g éie a

conpound of formula LX. . The.skilled pe son . 2
PSR TG T B0 BT PP oy & Uoine
Znté@t L P8 Grteiiihtd- 'so HERI-0 SRR Sheh 3k Qubjityed ROr=bdorf @iiliang

e

corresponding Gignard reagent under standard
comemdi toff Gensmuls Fowmder copdibers kieivm Wothess ey the grig for

cxeBPR b S Poep O R e i Rl EFORG, D Ay °
foll owed by reaction with a conpound of fornula X

optionally in the presence of a caéal st ée.%L FiﬂClS)
(viiFed eomports tof e Righ Prsresesisi-p1, e~ 0pl5a4 HEYIHA0e

.art: .or (1 r Ie £S5 pond| { L 3
R R e R e S T
herGqmdbiel @tmel niewwhich Lhogeeshisi LUes beritteéoral defined ¢for
enpl oyi ng n-BuLi or t-BulLi in.the presence of a
exagp qﬁéﬁ%&é s e D%@V@f%oalowsaa
PC. TJGB200510114981 33 pol ar aprotic solvent such as
T FLc'1), followed by reaction with a conpound of
formula X. THRIEHII | ed person wi MI al so appreciate

that the magnesium of the Gin and reagent or the
l[ithiumof the lithiated species may be exchanged to a

whitkih F18¥ ?JHrssHﬁ‘saJS—,( in.€ar .. alkynylene in which the trinle bond is
adizcent ta E and E is as hereinbefore defined. Such reactiony may be performed
under similar conditions to those described hereinbeforé in respect of process step
(if} above, for example in the presence of a suitable catalyst system, such as
Cu(QAc);, a suitable base, such as triethylamine or pyridine, and an appropriate
organic selvenl, such as DMF ar dichloromethane;

(vii} for compounds of formula I in which D represents -8(0)- or -8{0)-,
oxidation of a corresponding compound of formula I m which D repregents -S-
under approprale oxidation conditions, which will be knowm to those skilled in

the art;

(x) for compounds of formmla I in which D represents -O- or -5-, reaction of a

compound of formnla XTI,

[T TRT

e e gt e 0
" " -

L LIT S



PR R Rl S S F S ———_— T — L R L R R ) A ok o

14

20

25

A e T e L, T N BN K —

5 trarrsnetal lation reaction may be perforned), for
exanple to zinc (e.g. using ZnClf] and the

wo okAt-agmedi ate so formed may then be subj ectedcaus/ouiss)
reaction with a conpound of formula X under
conditions known to those skilled in the art, for
exanpl e such as those déscribed hereinbefore in
respect of process (ii%fgbove 10 (vii) for compounds
of fornula Ig:igs which Drepresents -S-, -0- or C2-4

al lynyl ene "I n wahi.c he triple bond is adjacent to E
reaction of a thornul a Di aslli herei nbefore
defined in whith Li
defined (foHD"exanpl

resents L2 as hereiubefore
éﬁ-B(OH)Z) with a conmpound of
formula )U, 15 E | ?e-IfR1 XI wherein Db represents -5-
-0- or 024 allynylene in which the trnle bond is
adjacent to E and B is as hereinbefore defined. Such
reacti@ns may .be. ps . I i 4 @RS
‘mxm?%ﬁFh%Eéfggg%f?B%§%ﬁ£§£?§%%%%@g§§%§%g%%§%iﬁ%?ggrocpss
benzeSbBPERO dfi i alowe, DT efprescanph8- iar the presande, ok.a

sui tabf e catal yst s stem such as QAC) &. ix;
R* s TiandBlaee dsdwesinbefrn defin=y B} F\;PP%%H@J %&gﬁi}@&@e and
an appropriate organic solvent, such as DM or
di chl ororaethane; (viii) for conpounds of formula | in
which |) représents -8(0)3M™r 25 oxidation of a
correspondi ng conpound of formula | iu which D
represents -S- under approprl ate-oxidation conditions,
which will_-be. Kkno | Bred)d, thlEb e akomd iof)
Whﬂr':]mo;’ @ogﬁwp%élﬁ E“IJ?)% ?ggurj%majpﬁiiﬁﬁﬁi\%hi b represents_-0-
jodo) 8fid ESs as heaiebifore @final, udOercwmgtiong swh fothwes dssibedy .
ti'o 21(191-7arr PCTI GB2CkP5/{{4991 2 RS is T-Y HD
bereinppioreds P3R4 OAPIORES SIBP UWWP§F¥%up is attached to one or
nore of the carbon atons of the bcnzenoid ring of the
indole, D represents -d- or -S-, and Q X, R. 5 T
(x) foRbsmbuaiechiretel mbehioh & ded Ynad, asviernnbeBEh e of

pmvidfa:(:l) ' rgllualL T represents  -C({OYOR®, -S(ORR*, -P(OYOR™:,,
_POYORENE™R®, -P(OYNR ™R, -BOR™): or -S(O)NER'™R”, R™,
R¥ 1o B R¥ R* M ®'™ and R'™ are other thars H, reaction of a compound of

formula XIV,
R2 Q-X1
R3
N XIV
R M
i \
R= ]

wherein I® reprosents an appropriate alkali metal group (e.g. sodmm, potessum
or, especially, lithium), a -Mg-halide, a zinc-based group or a suitable leaving
oroup such as hala or -B(QH), vr a profecred derivalive thereof, and Q, X' R,

7? R T and R® are as Lereinbefore defined, wath a compound of foromla XY,

D e Kt
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E-L' ?171 wherein L2 is as hereinbefore defined (for
exanpl e chloro, bronbo or 1Ciodo) and B is as

w(”glgﬁg@,iﬁl efore defined, under conditions Suc'@c%?cﬁﬂﬂﬁ%ﬁﬁﬂm

ed - berelnbefore in respect of process step

(ii) abavc; (x) for conmpounds of Jbnmuia | in winch T
and Y are as herei nbefaresdefined, provided that when

Y represents -C(OORS-', -P(O(0OR91)z, 15

-p(O (OR9) N( R L'-TR¥* P(O)(N{Rio} rta, -B(QRIy), or
-5(02N(R 0)R9z, Ron. ROc to 0, Ry, RO', R'*, R m

and R o' are other than Il reaction O a conpound o

hﬁﬂid“;n”‘ RephishMs YA thiRSulsn\Y répmedas HC(OIRR R -SihieRei n

| |
-P@mm%eéiﬁéikﬁﬁﬁﬁ i8S i bl e
hdszﬁ% § o ﬁﬂsﬁﬂ qt»_l’lﬂ" Qi‘”‘@ndsﬂ*”% aRloghdremad Nl
a

alo or - 1)z a protected

atstiitgbié ltawmgfg.rn@’idm@m 14 Lb.éqa sl:ﬂlzd IRBe aplq SEES Ao

(es?épﬁaaﬁripﬂﬁé@‘@'tz?%sé 0. 0B YDR G BCY, HRREADASHY Ry

" degtedetatB Yand T i
'S@gapfg'ﬂg nc%/g aih%%eei&up}f% E;Jgjé%gg : 6isted e mg%lzan _ S:Q;:B
hereRh2ibid Abfiddeh The R(:@)II@N(JH.}G)JRWW@( o S lans 122 n

mﬁ?ﬁlgérlg %rﬂeﬁﬁﬁdﬁ%‘?}f‘b ggrlgﬁéé} S a E[ﬂlja E@u}l %“hg

ng; cy | ;Aécefs%]:} Nageo t§dgjuh|tﬁ)ﬂeﬁ Etahdued amtdl,rtlcmac hThssmeEb
especial )y ch]oro or brom xaml e whe ‘
pemseprel eppsura@( @Fompmmds ﬂé(f@%ﬁ@iﬁ" @qﬁf;%qm i
exaghl ge CRIFsoRRel1 BldoSarse
'B@bé ?Dé”\l\lég) ?Sn{é e rg‘gc%]‘l%gn m@oﬁbe ST

tha e sndS A tw‘!ﬁ nfﬁaﬁtbnﬂﬂrdﬁeqemnlhavmgrgnmjt be mutually
er

c:mggasj&g J?:Le'aij simil are Imrgtgnejl %’S ?hel A r Sﬂr,%egcrtnul%fdegu{r%%g ﬁgre(invblc}crm m

process step (1i) above;

{xD) for compounds of formula I in which T represents a single bond, Y represents
“C(OYOR® and R™ represents L, reaction of 2 compoumd of formula XTIV as
hereinbefore defined in which L? represents either:
(T) o alkali metal (for cxample, such as one delmed In respect of process
siep () abave); OT
(I} -Mg-halide,
with carbon dioxide, followed by acidificaiion under standard conditions IGJIJW"EI_. o
thosc sialled in the art, for example, in the presence of aqueous hydrochlenc acid;

(xif) for compounds of -furmula T in which T represents a single bond and Y
represents -C(O)CR™, reaction of 2 corresponding componnd of forrmula ETV in
which .7 is & suitable leaving group known fo those skilled in the art {such as a
sulfonale group (e.g. a triflale) or, preferably, a halo {e.g. bromo or jodo} group)
with CO {or a reagent that is a suifable source af CO (e.g. MofCO) or
Coo(COY)), in the presence of a compound of forimula XVA, .

S T 1 = T LA S T T
o . N

e

M
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Mowed by (if necessary) deprotection under standard
nditions. The skilled person will app

, cal rec Lhat,
WO 28 EPEunds of fornmula 3Win which LV reprpggéﬁlgm‘#m%u
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30

S Taar—iaamah.

-B(AOL), are also conpounds of formula I. The ski] led.
person will also app: mciate that LS and 1. (when
they both represent |eaving groups) will be nutually

15 conpatible in a simlar manner to the Lt and L2
groups descri begd herei nbeforifj process step (ii)
above; (xis fdt €8rpounds of “fdtmula | in which T
represents a single bond, Y represents -C(0O OR4& and
Rea represents H, reaction of a compound of formula

whereh fH*Vi& hentrdore defiefloams dedpmentialmeapdly eFyEsm (2.2
represents either; (I n alkali . L .(fQr e,

el AT SO ST otk TRt i Bt i PP TR
ADOYE)sH < O 1fb) 10 TMEe BBTIdiR, thaisih car bon di oxi de, Mowed

1) Do
i"1'1}‘muby acidification under standard conditions known to
25 those skilled in the art, for exanple, in-‘the

... presence of ueous- hydrochl.eri.c ' ¥ied r

() BWWB@%OFPE‘W% i ]ié Wﬁmgh?crﬁpl%’ra egéﬁltcs)maﬁ% Egl e

represRRN B @RS and RPT RERANE HOMGERP bl nargiicond aff @rmula
correspondi ng conpound of formula Xl .V in which L5 is

NIV aahsainbableeddfmay i prenip 2Rdow POECHISEET@ M SBFTFN t he
t, h 30 f onat . trif
ce GbinbiuR Ry 0 P Bhfet BB By, B St Bh8)

deprotbhib R uXe: Gana-ad EeAgpAL; that is a suitable source of CO
(e.g. M(COfi or Co2(CO8)), in the presence of a

conmpound of fonnul aXVA, WO 20 0610" 7366 _
{};jﬂ fﬁgca;PCPIBZI 03k pl éqﬁ.l?dsl in %ﬁliéh gl%?.:l Qrﬁ m%ir% rll)tlﬁi sl &S

RL.
ore dEf i he-d, and am appropri ate cat al yst
represeﬁﬁéSIS%OER@; goucdlon 5f padobgaindnot dbradyis £18Uch hasigedore
descri bed hereinbefore in respect of process step
defined(Wwith:) under conditions Jnown to those skilled in the

X)L 0 e ' ; A
PR}, 208 ple)cdrflofBTROURRS RU Fepfllled H LIIBG] (7 2 oy
rEbRS@te ¢ SO-emck hoa 567 * pyrelompouias G comaler) 910 :
XI'V as herei nbefore deftne it.h bonnie acid gr
it S0 calgurs v, reaerady MralppStitnif Gl iln

@t@?ﬂ#ﬂﬁ%@é@é@%@b@wﬁpﬁmt s Bhivls Fovaiel bef ekleded
with a protected sulide, followed by deprotection and oxidation, or &
compound of formula XIV may be reacted with chloresulionic acyd
(CI3(0),0H) followed by hydrolysis;

(B for such compounds in which R™ is other than H, chlorosulfonic acid
followed by reaction with a compound of formula XX as defined
hercinafter in which R™ represcnts R™,

a1l under standard conditicns;

{v) for compounds of formwla I m which T represents a single bond apd Y

Tepresenls
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deprotcction under standard conditions; (xiv) foi
conpounds of formula | in which T repres.nts a single

WO 19&%?&90' Y 15 represents -S(0) 3R9e, reactb@@dﬁgun%?‘ﬁsl

conmpound of formula "IV as hcreinbefnre defined w
(A) for such compounds in which ROc represents I|-1,
either 503 (or a suitabl’e source of 50; such as a
SO 3'p) HHdi ne or 503*E[ 3N conpl ex) or wth Sox
foll owed by treatnent tf N-cul orosucci ni m de and
then 20 hydrol ysis. erfati vely, a conpound of
formula XIV may be rea wigf h a protected sul nde,
foll owed by deprotection an®Foxi dation, or a compound
of forrmula ?UV may be reacted with chlorosulibnic acid
(A S(O 2013) fol l owed byhydrolysis; (B) for such
. o} ds i i © rhoSTicH Bera bheepbiding compoumd of
m ‘@HP.P%”SEB S%%%%EF%’ 5%%1%163% owed by reaction with a
fornG QAP YMECHT rEpresanion O alkylenstarpiasubEriEd AHOE &RTOPR R ch

RO9g represents R9g, al der . AGaF b -l aY
R L A e L R
: i dinaqtick R'8Eriaite Srp alic @A (G BIOFRE6E: or
mpr%ﬁ‘f*'nc%ﬁgb@?g‘[ ‘fi%*gﬁx%g‘?ly E@%???i . n'g QB%Q?:S é&pgﬁﬁ% g
an aeRrdEiensst thecmdogien sxameseciti tehPIgF R » B

conpatd of forngula.l i LGk To 1 t §7=8 Chem.,
unden & A %’ﬁ’ﬁigﬂiuf i 49 ?Eaémhﬁ%dc%rzﬁ%ﬁ Sﬁ?g m 5 t _hafimi S
431%5@@h .to the indole ring systemby Z'. in which Z

r'eprese

ts =0 and Y represents -C(0)OR9e, in which
R9a represents C, .6 al kyl wth hydroxyl anuae or an

(o S Bt Sichyh 156 SAlci, O prapml @ hipld Bonpssence

under simlar reaction

repie@agl tions to those described in inter alial Illed
Chun, 43, 9930 (3000); 10 (x~vi) for conpounds of
formula | in which "1 represents a single bond and Y

0 ‘“I;J
g or \ o
R™0 R¥O

in which R® and R represents hydrogen, reaction of a coresponding compound
of formuls T jn which T represents a C; alkylene group substituied with &, m
which (' represents -AL R Al represents -C(O)A2, A? Tepresents a single bond
and R* represents FH, and Y represents -C(0YOR™, in which R®® represents
methyl, or ethyl, respectively, with hydreaylamine or an acid addition salt thereof,
for example in the presence of base (2. NaQL, or aniline, respectively) and an
appropriate solvent (e.g methanol, or water, respectively). e.g. under similar
IE:H}.‘:‘L'}UIL conditions to those degeribed inJ. Med Chem., 44, 1051 (2001), or inter
afig I Am. Chem. Soc., 58, 1152 {1936), 1espectively;

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

TCPrEsents

== EANALLL L S
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represents or , R C RO 15 in which ROk and ROr
represents hydrogen reaction of a correspondi ng
1im-,mggrm@,und of formula I in which T representsaz@s/ 04951
allylene group substituted with d, in which C
represents -Au-R 2a A" represents -CXC»AQ Az -
represents a single boAtd and Rr2a represents H, and Y
represents -C(O OR9g, in which RRA represents 20
met hyl , or & hyl, OFespectively, with hydroxyl ami ne or
an and addi tiv alt thereof, __Lﬁ{ e anple in the
presence of asea§e g_ MNaCH, or én,LNne respectivel y)
and an appr e solvent (e. t hanol, or water,
respectively) . under sim kA reaction conditions
to those descrrbed in T. Med Chun., 44, 1051 (2001),
or inter alial Am Chem Soa, 58, 1152 (1935),

respectively; 25 (xvii) for conpounds of .fo in
i whishiRZR 2fid Rggpmelgeﬂtﬂ hﬁﬁ‘rfeﬁ%@F@UBBnE ﬁé‘rﬂHE"\Pm?“Ep r%g%‘nt”'l's?d

20 7T R R 1 an@ Ry
of fm'ﬂuﬁp[ “g?é%’kf vdwamg g g%leﬂeg%g( %%%%?%s%ﬁrﬂ s};ﬁxﬂqg r (Fi%en

epfns\rﬂﬁéﬂwma efmporedrof éxpohd¥ dn wbishouraireseits £6 Bogd,

ch T represents a single bond, Y represents -B

Y reffi@RitsY) 2 and k9)' 3 represents 13 with a conpound of
formula XV in which T represents a single bond Y
represents D OROn, or N~It 16 respectively, in which
ROm and ROr A epr egefit hydrogen and L preferably

represents e: al o group, Br, or I,
a protected erlvat ve (e g. at the

respectively, |
OH group exarPl e, a benayt'*group) of either
RO

compound for O

respectively, in which R and B" represent hydrogen, and L° preferably
represents e.g. & halo group, such as Br, orl, respeciively, or a protected dervative
(e.g. at the OH group with, 1or example, & benzyl group) of either compound, for
example under reaction conditions similar 10 hose deseribed hereinbefore m
process (i) above and/or in Hereroeyeles, 36, 1803 (1993}, or i Bloorg. Med
Chem., 11, 1883 (2003), respectively, followed by (if necessary) deprotection

under standard conditions:

(sxvini) for compotmds of formnla in which T represents a gingle bond and Y

Ieprﬂsants

in which R®" represents hydrogen, teaction of a compound of Tormula X VI,

R

EITLERE EERE



exanpl e under rcactl OD conditions simlar to Chose

descri bed hereinbefore in process (ii) above and/ or
WwWoimodi7ereeycl es, 36, 1903 (1993), or in Bi oonbriedostmsogi

Cherie-, 11, 1893 (3003), respectively, followed by

(if necessary) deproteciion wunder standard

conditions; (swat) for coApounds of formals | in which

T represents a single bond and Y represents 20 0 -N

-N R900 in whi cF*Ron @efr esents hydrogen, reaction of
F WO 2006/ 077366

a conmpound gf_faoraul afX Vi.
PCTI GDzOOSlOO HQ X1 R3 = Hoovl RA ' OH RS
} | 3

Ri wherein Q : N\RS R' and R3 are as

her ei nbef or g4de Mi t h G hoxycerbonyl isocyanate
in the presence of a dui t abl e sol vent (e_g. 5

di chl or onet hane)fﬂ”fol | Bhed by reflu)ting in the
presence of Triton B and an al coholic solvent (e.g.

nmet hanol ), for exanple under simlar-reaction

1e08di O ofs #0 REbpdepdegenRedadnls HaRib-Reldol :
-w971 ( 9825; ( xi X) for conpounds of forﬁh a fk?ﬁmﬁﬁwg%
ethpxpesgbawe nisecyingiengh e dipormpesnet: Yof 10 maphlesenitvaniN{e gY

diulhlurgﬁlétgaue). followsd by refluxing in the presence of Triton B and an

L

aleoholic solvent (e.g. methanol), for example under similar reaction conditiors to
those deseribed m J. Het, Cham., 19, 971 (1982);

(x1x) for compounds of forpmia T m whech T represents a single~bond znd Y
10 repressofs

in which R* represents hydrogen, reaction of a corresponding compound of
15 formula I in which T represents a single bond and Y represents -C(O)OR™, in
which R™ represents H with ey, trimethylsilyl chloride {or the like), followed by
Ifsactiun of the resulfami intermediate with NyS4, for E](E.U;IPIE nnder similar
reaction conditions to those described in Heterocycles, iﬂ, 2047 (1983); .

20 () for compounds of formmula I in which T represenis a single bond apd Y
represents '

S
—& 3
d-:-_;N

R¥O

a mRL beee emeba

4 em—
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in which R9s represents hydrogen, reaction of a
correspondi ng conpound of 15 formula | in which T

wq rnepTesent s a single bond and Y represent s peGi&hindEauug:
in which RO' represents 14 with e.g. tcinmethylsityl
chloride (or the hie), followed by reaction of the
resultant intermediate # th N4S4, for exanpl e under
simlar reaction conditions to those described in
Het erocycl es, 20, 2647 (1983); 20 (xx) for compounds

io wikL ofRHeat 1 cﬂ‘o&‘!ﬂ PGmBnﬁﬁE&%x%?ﬂhﬁj & fsihgke-dand and Y
represents N~ ?20Q, 11 TAN;, GG
PCr1 d |7(1U5100498I 4G in hlcL R"''represents
I n" dngen, reactjon of a conpound of forrmula ? Pfl. R2
try n Fs RlCNQh)R'vvhereanX' R‘,Rand

oxi dation of the resultant

ﬂte priésence of, for exanpl e,

hydr ogen per and finally beating the resultant

i nternedi ate fﬁ thefﬁresence of a strong 1Q acid, such
as HCl, for exanple under simlar reaction conditions
to those described in inter a/ia Bioorg. hl JL Chem

whmdfbtw 3?1 17.8%9 kiﬁﬁgkﬁm@%bm%ﬁ{b»ﬁ? éﬂf{&ﬂ%ﬂ a el 2 |

represents a single bond and represents
NaH ]151de1 i\ihe | prewince vf RO migghie seht:st hzygir &ge:ﬂlydrné’aat} on

f - f f h |
Dﬂdag@}p%etggﬁegi @%}%%%E%Pﬂ dlpg,ﬁ %C‘S.gtirr,ﬁ%l champﬂt ?l:lgutran
peroxide, and finally beanng the resultant misrmediate in the presence of a sirong
-:-_:lEiEL such as HCL dor example under similar recaction conditions to thoss

deseribed in fnfer alia Bioorg, Med Chem. Lert, 2, 809 {1952);

{zx1) Jor compounds of formula I in which T represants a single bond and Y

represents
O

N O

Be

OR

in which R™ represents hydrogen, reaciion of 2 comesponding compound of
formela I in wimeh T represents O  alkylene, Y  represents
-C(MOR™ and R™ represents H or, preferably, an activaed (e.g. acid halide)
derivative thereof wiih 1,1,2,2-letracthoxyethene, for exainple io 1he presence of
base (e.p. triethylzmine), ollowed by acid (c.g. agueons HCI), e.e. under similar
reaction condilions to those deseribed in J A Chem. Soc., 104, 8026 (1978);
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20 G OR9" and K9' represents Hor, preferably, an
activated (e.g. acid halide) derivative thereof wth
1,1,2, 2-tetraethoxyethcne, for exanple in jhe
WO 20861077665 o (e.g. triethylamne), followed by a0|%;0%2®%§
aqueous 1-31Cl), E- on, under simlar reaction
conditions to those deSer bed in | Ant Cveln- Soc-,
100, 802G (1978); WO 20061071366 CT/GllZOOS;LCg%4981ﬁr 41
yhasn1of if afiad @ depiesensha cinglE rasent s
fmﬁ(}%‘? ﬁgt?ﬁo%gﬁg%nd Y | repr esrgﬁts ORa ' Riqg in
repribiteh RO and Rp3 i ndependently represent hydrogen,
reaction of a conpound of formula XVI as hereinbefore
defined with 3, 4-dunet hoxycycl obut ene-1?- dione, for
exanple in the presence of) bast (e -g. KOH) and an
appropriate solventQO.(e. g methanol), followed by acid
(e.g- aqueous ICl), e: under simlar reaction 10
conditions to those de @%p nT. Or. Chem, 68,
9233 (2003); (x, tiu) or c ounds of formula | in
which T represents a n |l e bond and Y represe.nts
NN iN N | R 15 i RWhich RO represents hydrogen,
reaction of a conpound of formula XVITI, Rz Qys R3
CN]flllIli Ra NRs R

in which R* and R'Y independenily represent hydrogen, reaction of & compound
of formula XVI as hersinbefore defined with 3 4-dimethoxyeyclobutene-1,2-

dione, for example in the presence of basc (&.g. KCH) and ap appropriate solvent

h

(e.g. methanol), followed by acid (e.g. aqueous HCL). eg. under stmilar reaction

10 conditions to thoss deseribed in J Org. Chem., 68, 9233 (2003);

(xxiif) for compounds of fommuls T in which T represents a single bond and ¥

Tepresents

L}
’/&Nx N
| e
R
15
in which R represents hydrogen, reaction of 2 compound of formula XVIII,
Rz Q-Xi
Ra
N en XV
N
4
A \
R¥ R
20

wherein ), X', R ®: R, r? apd R are as bereinbefore defimed with Nal; under

stapndard coneditions;

L
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20 wherein Q X, R1, kx, le RRand R5 are as é

her ei nbefoi . def used wt h | NaN3 under sta %u g
wa 20600mdi tions; i s Wa 3iihQitl 7' 386 PCT | T it
4' i (:_"riv) for compounds of 'Curnula 1 in

whicl; T reuresenrs onfional]y substitured C_,w

aLLenylcne or C2.1; heteroall;ylene (in which a point

of unsaruration is between the carbon anms that are a

and 1 to the indole- rlngzz reaction of_a poggornd,of
(i "15fmf ammadmcbvxf qu@b(m whgh )i gepregents opugnE)

d
< allrisheos o Smokidnﬂ‘,i“*EilA e i a@ﬂw(@h%?%%ﬁ% = Mh‘ﬂ’e
the w{%ﬁ a duﬁsethﬁiea;-&atﬁ@gﬂrr the St tingj. Teaction of a compmmd mi'

rner - Wadswor t h- Emmons reagent), wherein 15 Ta
formulsé{itesent s a single band or Optionally substituted
Cl-6 allylene or C2_6 hcteoallcylene and Y is as
hsrei nbef ore defined, for exanple under standard
Wttig reacthon condiitions, e. g- in the presence of
a suitabl e organic,solvent (e-g-17M}; (-v) for

[

LT T Y LR DT

conpoundB” whi ch T represents
optionally { 20 saturated”C2. g al kyl enc,
saturated chcl.gai-l)y saturated Cz_s

het er oai kY| en¥, saturated hetexocycloal | Cyl ene, C2_5

al keayl ene, cygl oal b¢genyl ene, C2--p
lieteroall cenyl cne or heterocycl oal [ ceny)cnc,
reduction (e.g. hydrogenation) of a corresponding

conpound of fornula Il in which T erres S ionally

whereBURSL] RUBEAR, & anfﬂ:Enyﬂlﬂeﬁ dizrednhelass sy "éﬁé 0@51]:@@?
hcer oal kenyl ene, |ieterocycl oal kenyl ene, 25 C24

Dlmﬁﬁﬂk¥§hﬁ+ene cycl oal kynyl ene, C2_s het.eroal | ynpl enc
or heteroCyr] nallynyl ene

{(PhyP=CH-T*-Y XIXA

or the Hke {e_g. the corresponding Horner- Wadsworth-Emmons reagent), wherein
T® represenis a smgle bond or optionally substiuted Cyg alicylene or Cos
heteoalloylene and Y is as hereinbefore defined, for example nnder slandard Wittig

reaction conditions, e.g. in the presence of a suitable organic solvent fe.g. DWE)

(orv) for compounds o formula 1 in which T 1epresents optionally substituled,
saturaled o aBoylene, satbrated cycloalicylene, saturated Cog heteroalkilene,
caturated  heterocycloallylene, Cog  alkenylens, cveloalkenylene, Cog
heteroalkenyicne or heterocycloallcenylenc, reduction (e.g. hydrogenation) of a
corresponding compound of formula [ 1o which T represents optionally substituted
Caz ahmylem, cycloalkenylene, Cop heteroaikenylene, heteracycloalkenylene,
(Cas alkﬁylana} eycloalkynylene, ok Leterpallyoylene or heterocycloalicynylene

(as appropriate) tnder conditions that are Imown to those skilled in the arl

Fempie 11
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(as appropriate) under conditions that are I nown to
those skilled in the art; W) 2006/ 077766

wo Bfes4146820i 1 51404981 43 (xxvi] for compoun JQQ? _ )
formul'a 1 in which V represents -Q(q QRa, dﬁsﬁ BRgr049si

-P(O(OR9r)2, or -B(OR9""}2, in which RO", R9e, ROf

and R9'represent H  hydralysis of a correspondl ng

cornoound of formula I in which RO', W, R9' or R
(opvdls Tap prooonnde) ofd dgomada rbpneexénﬂh L epreséms @@WDRﬁds

SR SRR RS 3 ERE e S BLras vt 10
hydroivee $P 0 BOIrRHAQRP QUMEmel] Jrasmvial k urd%hf\ﬁ’i“c}agfyﬂg* or B
represents either -17(G (C) ROg) N 10':1)
{as. @p@pﬂ@hﬁgm;@r@ﬂm@(@) rpz:xmmu]n%g)-f gagula I'in wiich Y
= I d=
7 xeaﬁéf)?;m or ‘or?gogr[@nﬁof of rrugﬁr}(th %F%q%hl E%ﬁ§e§“ﬂ]fo}1* 2
COmPITE$en t erep( o) Oﬁf Jormfn(O) BR_ﬂlﬁﬂﬁtmE’( Q (BR94skRis  either
2RO P DonREu o g sl TR s moramate
ﬂwg&ﬁ@mﬂmn@ot repr esent 1] , (A) esterificati on

a correspondi ng conpound of formula I in which RO',
, R7; RO and RI1 represent H, or 15 (B)

S esterlfl tio r esncndi ound _ Q
10 fﬂ?ﬁ{ﬁﬂr S o i THER P RS AR o R
P{OFORERCH @ i ) 51 40
(tﬁg czr r e(ggtoagrdl ﬂqﬁ%‘;ngf BlﬂTI%fﬁlﬁjl;Flzgtﬂﬂd!a(andREngr orrir{p é#'n ﬁe
(Ludb?ﬁﬁ&lﬂﬁw attethed Ilaan oxygebelord plametpresamtiér st andar d

of Uhb ekl b5 oBERERTSe bl 3R B My BeBRre

@.”:Ré‘rRﬁga‘ndlkg’ msEﬂI—LQ&OVI ded that it does not
represent 25 H, (xxvii-i) for conpounds of fornula I

135 n (- e?teF@ﬁFféé’?e‘?ftﬁS:ﬂEf@mdlﬂkW@ﬁ@lﬂérﬂéu”r@rmlémbmwhluh ed

WIC%{O)’ % Rp r eg%fge%@%éigl nﬂ %A{)dﬂ it ﬁ?’%“ RPRESERE S

r epmJﬂse:rft the I—bomﬂm)dmbe RCE SR 3‘{” QD) GROR |g\?g1ﬁ0 sWRhe h

R9a i s oth reaction of a correspondurg
f(ta Hlﬁ?tﬂ 'bp prepareg, ch the Cf al kyienc group

uﬂae& E%hu&rrdfc@ﬁ&:@i%ﬁ@hf' e’ preMASULE Blet ol dpatc WiddhoP oSt inla
20

E*EOH XX

in which R** represents R”, R®®, R* R®® or R” provided that it does not Tepresent
25 H;

(¥xcviil) for compounds of formula I in which T represents a C; alkylene group
substifufed with G, in which G represents -A"R', A' represents -C(0)A%, A2
represeats a single bond and R'™ tepresents H, and ¥ represents -C(QYOR™, in
30 which R™ is other thun H, reaction of a comresponding Icnmpuund of formula I in
which the C; alkylenc group thal T reprosents is unsubstituted, with a Cp alkyl

(=.g. ethyl) formate in tiie presence of a suitable base (e.g. sodium ethoxide), (bor

Y

[P

i,
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(e.g. ethyl) formate in the presence of a suitable
base (e.g. sodiumethoxide), for PC TIG" 2[I{1;
WO .,m“Jﬂ[,Li ;Jrg96l WO 2C1CI W P 7366 afi exanpl ecuncenasau49e]

Imlar conditions to those described in |I;laoro- bled
Chen Lefr-- 13, 2709 (2003 }. ( as:) for conmpounds
of formJIa | in which & and X1 are as herei nbefore

defined, S provided that V\,hen X
Aﬂiﬂjﬂ@@dﬂ@ﬁﬂﬂf@}%@%@é’ém" desCRhTR g Bioog %i‘ﬁa@%%} 86
3 "7 g H) C(=7tirR9" ) N(R76d) P. 9d -S(OSRQ
*°=—--g§ g t) 2, -P(Cj((RQ)NNRlanQl p(Ol(ll[ U R 5a
or -B(OR9})r, Rye to R9]-. R9j, Rloh Rind RlOl‘ and

Rr ther t t i an,of
it e o O
wovided: tlr YimelX ' Rer & *5%3 (&S ﬁbnl%mc@r Gepgschsr eiC{0bORY, e

d, fjormula ), J1,_1s IQXI
_g{g)m‘r]‘i_m%ym etﬁ(ﬂ}NfH}ﬂI’NBp ﬂE&é xl S@:"@]%/g dedP &%&5 Sy

1.0r i THE r en Egion
-P(m()é(Féi%Nf%(%R]} ﬁf@&ﬂhﬁgﬁ 4 %ﬁg&i =i oa[f( a(%Q R
n = NG R ddt) 0 3 1
R, R?Eﬂ%‘i?’ﬁ?%ﬂ ‘%@55%5@3?%)5’%%)2 PR RO, ROY
Rlob Rica Ron and RI"] are other than }1, or a pro
[act ed der|vat5ve t hereof. and Q and L6 is as

her ei nbef ore Befl ned, for exanple under simlar

reacti onrpsondi $ to those described hereinleforc in
respect of ( zq above, folXHhed by (if
necessary) ﬂnder standard conditions; 25
(x) for f formula | in which Qrepresents a
single bond, X &resents -C(OOR' and R9 i
represents U, R?eact on of a conpound of fornula YYi

iei which L5 represents either: (1) an alkali netal
(for exanple as dennrcl in respect of process step (Xx)

wherein 17, T, v, R\, B2 R’, R* and R¥ are as hereinbefore defined, with a

compound of formia XTI,

15.Q-3t Nl

wherein X'® represents X', provided thai whep X' or 3* (az appropriate}
represents  -C(O)OR™,  -CONR'™IR™, (O CENRPSNER SR,
S(0)5R%, -P(OYOR:, -POYORENR'™)R™, -P(OYN® "Rz o -BOR)z.
R™ o Rgi, R¥ R, il R1% and R'Y are other than H, or & protected deqrvative
thereod, and Q zpd L° is as hereinbefore defined, for cxample under similar
ceaclinn. condilions to [hose deseribed herembs(ore in respeet of process (i)

above, followed by (if necessary) deprotection undez standard conditlons;

- . . 1
(o for eompotmds of formula I In which Q represenls a single bond, X

represents -C(OMOR™ and R" represents H, reaction of a compound of formula

30T in which L represents efiher:
({) zn allali metal (Jor example as de med I respect of process step (%)

above); or

A e e e e T Ny T e L L L N e
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above); or WD 200 610 7 73 6 6 PCF/ GRZzOC61004981 45
(') -Mg-halide, {. wth carbon dioxide, followed by
acidification under standard condiions known to those
WOUNMPTY in the art, for exanple, in the prd&dic20giunasl
aqueous hydrochloric acid; 5 (;vii) for conpounds of
formula | in which Qreprgsents a single bond and X
it-presents -C(O OR9e or -C(O N(Rr6)R96, reaction of a
congpspondipe conpound of fornula 3 C in which Ti is
a suitable |eaving group known to those skilled in
B

with erbgr gicpedss follpaveg by arifgisaien wypdeUpardertcongipns fhogrey
. -pr-ef er ab hal.o-_(,e: g- i . ar. _
o R B or BallB e Fres P Bap i AR LB R B,

Feage
(e.g. 10 M(CO 6 or Co3(C4)g), in the presence of a
to_a, conpound of, formula X®WA

S o ThorarRRrD o8 TaBHIA LI Bk € STBCHR DngloHir o0
- _ g ) ( it a9 . i 0) )
repleid - R R DM@ I, HoackiB? 2R ELANGL A oAb
of foetnaliJ6XT uehichd’ Grresufiebler it fronp kntwet br obnshilsipect
the O (RIBaS Byl mod Yo (hief OF roreeBiy i e ok brbiis
or foﬂﬁﬁ‘é‘l‘tﬁ@? With y& @ £ rEORLE BRNES »AcuRthBlE | @uRensk c¥ (o.z,

represents -B 2 and RO3' represents x|, reaction

10 Mo@lOh wofeoiiiidzlofin ftbe mitsanceXohs HrepmiunD efoorcepaditignisd 2
i t h, ber.oni i . protected .derjvat | t f
oot 878 e 3K o boRiBEBrE R  LERbOEG A
XXBD 29 PRieRr hatienRat(ad ¥sdrofriasd) el 20 #pprogriag daedly-2djiishh

catal yst such as one described hereinbefore in_respect
(e-20% peliadium sualyslepich pY gne dpgerdred dsHaNDETERM &1 RefRsih Of ot Mo s e

N ' ?:tw. Lf_. necessary)
mpgggrdg?grc%ﬂﬁg#&%% er S{ngﬁé@%\ﬁﬁ E’%%l [ flarcghs; (xaxiii) for
15 compounds of fornmula | in which. Qrepresents a single
bond and 3r 25 represe.s re chi on of a conpound of ;

(e iR, (CGROBRASHRE BIHBIE! b e Whtfdr g irth 2 gle f9rtsdch
e O U RO oG P T2EL oD, St o7 ol ®
HXISpakeEeiB h:Torngdieny wgth bombwih ag@porfpptopsetad dryiveiieatrmot
(E.g.\l%ig(?}ﬁ]lﬂ.cYﬁJ.%E!B&Elgr%E 5 %tl'liJ n}il %%ra?erf}daﬂ% I%Er;]a.ppmpriﬂta catalyst system
20  {e.g. a palladium catalyst such as one described hereinbefore in respect of process
step (3i)) under conditions known to those skilled in the a__rt, followed by (if

Sl S A0 NP Wl e

necessary) deprotection under standard conditions;

(xooil) for compounds of formula I in whick Q represents a single bond apd X'

25  tepresents -S(O)R™, readion of a compound of formula X7XT as hereinbefore
defined with:

(&) for such compounds in which R* represents H, either SO; (or a

suitable sowrce of 803 such as a SOs*pyndine or SO:*E4N eomplex) or

with 80, followed by treaiment with MN-chlorosuccinimide and then

30 bydrolysis, all under standard conditions. Altermatively, a compaund of

fortonla X0 may be reacted wilh a profocted sollide, fmlowed by

- e e R R e e ST

B TS PO
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wo ungasted with a protected suffide, flril omy%:ir?ﬁmﬂm

30 hydrolysis, all under standard conditions-
Alternatively, a conmpound of tnrraula I

3riOo fi~73i,~ PC7."'/CU2G 15frttla9P.1 46 dcprorecrion
and oxidation. or a cog?ound of fonnula) ? may be - :
reacted wth chlorosulfozrie acid (CISf0)-OT £

b Sto £ or fosei: Tipoyndseamed
\Aﬁ(fp&%mﬁﬁje d%ﬁg'a%ﬂ [gérpyt%} an I\i@m1 | or osul font_aci d

f @h @hbd::qhﬁomf &a«l‘fﬂ 150 it T fdloweiBE a1 % or nul a 3x: ?
as defined e| nbef of® enis :
alf) Tanaesh Lé‘%ﬁ‘ﬁ g‘f‘&&‘] i cl)gn‘gslhé({gyggﬁ\ﬁ EF Fc%'rr(SE'EJ'E?‘E}IE&(E)undLs of -

A hcﬂﬂg( roll 2ur(is odpformplai 30¢) ax dpfeglnt s
%2@“5@{91]” I-ElaS(O)aRIQn -clg%ﬁ(:)'gfmTh or -B(Q)R% in which
%{e&amwo;unﬁz‘whaﬂnd“\ﬁgyprﬂfﬂ)mr present H. bydrotysis of a

e ond d of formula I in which RO" R 7,
‘ﬁf‘g‘éﬁgg Poprlat e) do not represent H or,

fo; conpounds of formula I in which k' or X' (as

appropriate) represents - or -P(Q in
(}smwmfojmnanan@mf fmnql@bme@@ﬁlﬂc&ﬂﬂ% bt FREE )ﬁgpfc‘?%“r?é%und

fal O : PR AGg) R™
OB eif‘,@%@ &C&%@C% XM%ESE(%E?N(RH )R, 13
represOft e 1L RSN Ra O b;ﬁ&)sﬁni(da% mmmd iodtfeymulal lin Bhidr R

tandard conditions; (= v ounds of ffﬂc%rr]‘gtgfa I

R™, R mrﬁm @happmmmxzﬂn(@greaﬁﬁ E_f':'&t 8t TBE)?“&

o i) SR AR 2 n0L &

oxygen at o 0 no v 10y %
! or &Sty wmrapaieico ASReTSCR Cé%}ﬁgﬁéﬁg ] ’c'g Fr(é@b%{dg}b@ f dfimul a
st RByndigp=esent H, or
“E'P{%m%ﬁgg mpﬁﬁ%afﬁ?%ﬁﬁc;f a cor rI(lespondnl g conpound
of formula I in which Rya Rce RO1 R9s and R9s do not
represent and not fes e
(oo oRT EOTEP@HRS éé ldﬂ R ool Ko B Fﬁé?%%%p
-C{D]b@gﬂt h§ giﬂ@ﬁ[ﬂ){f?—r Ql_p{@gl(@ﬁ“mm UBR?ﬁr@paE@w. Yaumater
*¢dn

and tions |n the presence of the apgro%rl ate
R R¥| RBHTE ami R0 entbise B erewsiendbied to £h pay SeralHayd

represent H:
9.1
{A) esterification of a corresponding compound of formula I m which B

r% r¥ R* and R¥ represent H; or
(B) trans-gsterification ol a corresponding compotnd of formula I i which
rR® R* R¥ R® and R¥¥ do not represent H (and do not represent the same
value of ihe corresponding R™, R™, R, % and R™ group in the
compountd of formula I to be prepared),

under standard conditiops in the presence of the appropriate aloohol of formula

K as herejnhefore defined;

{sootvi) for compounds of formula 1 which Q represents a C) allylene group
abstituied with GY m which G repesemts -AR'YL A' ropresents

: [ E——— i S 1 .
FC{D)_AE—, A’ represcnts a single bond and R" represents b, and X represents
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30

30 ()=ui) for conpounds of formula | in which Q
represents a ¢ all.'ydene o oup su[slitutcd with G,

WORKHGMAI3Eh G represents -A -R 2i; A represemtEGEIDpENAD

, A" represents a single bond and R'a represents |-1. :
and X' represents WO 20061077366 ?CT/ GB2 0 0 510 04 9
8l 47 -C(OOCRIn vvhich ROE is other than H, reaction

g f
SRR SR B f PP b b
fomidlin [ & whikh &lﬂ‘|k£§ﬂs.‘}’iél&. gﬂu]ethhly&] yerbepenmtendsobdtingied, with a i

pr nce of ui tab) e _base (e. sodi.ym. et hoxi d
Cnfﬁoﬂﬁfﬁx@rﬁom@ﬁhgw%q B l‘l%%%ﬁ%&ﬂ?ﬁ aﬁgrt%'ﬂ PRS- 6 S
cfE5ES BFta D QAR comulhAlth  deacriba i Hohe fﬁ#-ﬂf
Chom. K@‘T.(hs 75@1’){2&&3] ate) represents C{O N(R70b)Roh,

-C(ON(13)C(=NRO)N(R 0")R9", -C(O N(I)CN or
-C(ONH) S(O 2R11 reaction of a correspondi ng conmpound

(m@ifmj £ FBinpoinds B Wbl 1 hOxBidE X 06z ﬁﬁaﬁ@ @ﬂ&frfjﬁéﬁs
WRgtia co ound of fgrrml@d 21 e)NH }~' t
—csm i WRR25 and C@E@@p&“@s%ﬂﬁ VR of}

or

t he 4!
11f I Whl h Xl 1 X2 S
C ginﬂétﬁ ‘r%{étbmrﬁe%ean S le%og% qﬂh@%’l Fhd
il laer(ras):nt)s R’:f:cn OFX widRa Sbl(n{.‘mun)i @f fakidoa1t 3)
-C(ON(.EI)CN, -CNN and H, or (4) C(O)N(Tl S(O 2R J, .
-S (0)2R" aud H, 20 respectively; and ROb to R9d R Onh ' :
R Dd and R 3& @f hcrci nbef or fined under :

st andard conditlong For exanpl e, e reaction may be
perforned in the presence of a SU|tabIe coupl i ng

@3& %i%p@%?%%@n | d:f,lgsn; cﬂ'eazcgrlnge:m cﬂ‘ formula 1 in which 3!
2 nepr opyn- 3- et hyl car bodi i m de (or
DI}E %ro I orlﬁﬁﬁereof N. N - di succi ni mi dyl carbonate,
EB -kﬁﬁ}ﬂo‘tl?;lbaﬂ(ﬂ R agd B3t ri s(di nct h) , | ami no) phosphoni um

@tﬁhﬁ%%ﬂ%%%%@ﬁﬁgﬁ i) 10133

nZpt N&F)Qil\f Lenrlaax v bfspyrrol i di nophosphonl um
romo- _tris-pyrrolidi nophosponi um

hexaf uor o Eate
M&BS%&% a@ébh B @dtheazot ri azol -1 -yl )-
respectively, and R”® to R, R'™, R’™ and R are as hercinbefore defined upder

standard conditions. For example, the reaction may be performed in the presence
of 2 snitable coupling reagent ((es. 1,1-carbonyldimidezols, N.A°-
dicyclohexyloarbodnmide, 1-(3-dimesthylaminopropyl}-3-ethylearbodiimide  {or
hydrochlorids thereof), NN -disuccinimidyl carbonaie,
benzotriazol-1-yloxytris(dimethylamino)phesphonium  hexafluorophosphate,  2-
(1 H-benzolriazel1-¥])-1,1,3,3tcramsthy uroninm ~ hexafluorophosphaie,
benzotriazol-1-yloxytrispyrrolidinophosphonium  hexafiuorophosphate, bru;::tm
tns-pyrrolidinophosponium — hexafluorophosphate,  2-(1.7-benzotriazol-1-yl}-
1.1,3,3-tetramefthyluroniuom  tetrefinorocarbonate,  1-cyelohexylcarbodiimide-3-
propyloxymethyl polystyrene, O-(7-azabenzotriazol-1-y}-NN NN -
tetramethylwoninon  hexalluaraphosphate  or - O-benait@azol-1-vl-AN N M-

tetramethylronium telraljuarohorale), and/or a snitable base (e.g. sodium hydnde,

—T a1 TR S 4 P e T e T -
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1,1, 3,3-tetranmet hyfuronium tetrafl uorocarbonate,

| - cycl ohexyl carbodii m de-3 30 propyl oxynet hyl ;
wo wipabwst yrene, 0-(7-azabenzotri azol -i -yl ) - NMN/RERPISANI1981 )

t el aai uet hyl t uoni nor hexaf | u[ nopl ) ospbate or O

heuvFri~rol -1-}1INN, N , N - tetrancthyl uroni utn

t e[ raOuor ohor g e) and/ % a suitabl e base (e g. sodium

hydride, ...... 2

sodingy; bieagpist. AR SR 0v sl Ee ] mathe,

miethvRffe, OC! 1891antise S oditihiicanionat ﬁm pﬂﬂf&ssnnm'uﬂma
Car bonate. pvn-roiidl napyridinc. p)Ti d

diisupropambiyicandireprapyi=girlasuint | hed dinggEol 3afa£*]l}§dt’*d? Tty

sy P2 LEL0RP VA B SORERDY| BBt

Feth I azal
(TﬂﬂﬂlRl_Yﬂnﬁﬂﬂﬂ}-ncﬁﬂéjl umphyseinexi de b:sl{\hmtﬂm}‘]iﬂjnl] am;;ﬂnppyl s,

Dﬂ(n-pmﬂ@ds;l ¥| p0|e¥?$f%;§g%| gqrq (rrés}-t“g%‘l gghjgg%d%%hgmpﬂamldt

ht}:mll'ni e ﬁﬁ%}%{@ pé élrlufu'i@m%gg uﬂ&ﬁﬁf@ MR T 7R AXhden) or
mihges2 tHerl Ty ehd aﬂﬁﬁrljﬁdlm‘lam moltemele. utt‘.ilrb]l?fﬂl ohiram 1@&1@1& n-

S- or r-butyllithiun or rnbtttres tﬂﬁéﬁﬁd and
toluergp pr &iphtpremehaat. v e Hriolodorgn, t@f’ A %ﬂ‘l
dm@‘?}ﬁ@?ﬁdﬁ U QIELARC, ilthe H%m aq@ﬁéammrchl @n

[orioam 0 di rrethylsquOX|de wat er,
azoditdrheiyhyd am; he Eﬂmlmudmﬂeslﬂmﬂbbfqﬁﬂdm&em&ﬁ \wélﬂyasan

siclieg ovid 6RoAB: RAOHHP G HOS0 SRH PEUTE i £74 o5 o g
ot nepk getg Bl S0M=W 1z 2:§QrapRf eGidiotnd Nt fdrinulBY foea

convenient or necessary to first cone--r[ the_acid or

c.::.—fcsf?sﬁdaﬁg eeidrpolidechrnf td crantidawith thy cmpeond @gg@iwfﬂ g—=dél-d

alide prior to reac WlththerCO o) | a
Such PW‘TSHE@%FPE DR éﬂﬁﬁ § PHESSE o rrecfl%: e?ﬁﬁ”L clis

nxal}rpﬁ?:ﬁ-?dgc%l 5'1 SIS @L*é]h Bnii AR B the §re@nee OX@l Mipropriate

ori de hi onyl oride, ate) optionally in the
solvemr{egeﬁn:hlumimeﬂmnapﬁHBQMI@p@ or SenAgapt aqd a guitdble catalyst

di chl or rreth n THE t ql uene., n
5 S o B By 2SR B PGl e
pmmﬁﬂﬂﬁ@pk&ﬁﬂﬁmﬁb&nmﬁﬁ@@mmwemﬁmﬁ X6 b eclieuid frengteal | ed

person will appreciate [hat when _c ounds of for rrgl a
thev may sarve ak bottyudldent aneh eapieat ndgs m@omﬁ@n SHPIPELYSWRHP

sol vent and react an r ) 42t e
N e

(O NER AN Gl d Sl thereadtRr darce spmicsl of m@@)umoﬁmmhmhm
i icl ddes the reaction f a gaorrpoun of__f or nul

X2 (amlﬁpmﬂnaiﬁ) TGPTesSuE -(CéQJ% a8 I ot @fher dianeld dRgscih )(‘j)ﬂaqg
a cumpmund crf o ot h%’bﬂ&ﬁ%‘tﬁé ﬁr%s&glca Sf Wé)irﬂﬂéﬂ'lalummmm 10T

example in an mnert aimosphere and in the presence of a surtable solvent (e.1.

dichloromethane).
Compounds of formula IT may be prepared by

(a)  reaction of a compound of formula XZXIV,
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WO g7

a conpound of forrmula =1, in the presence of, e.g_t
i met hyl al um nium for 25 exanple in an inert
atnDsPhere and in the presence of a SU|tabh§ ﬁ@

% di chl or ot netl ane). Conpounds of for 'p&BHW {8l
be prepared by: 30 (a) reaction of a conmpound of
formula XxYV, i< Wa 20064077366 PCTf GB20051004981 49
p2 Li r R3 T.Y xxrV R4 Hp5 wherein L', R2, R3, R4.
R5, T and Y are asgbereinbefore defined, wth, a
conpound of fbrnnlﬁ V ag hereinbefors defned for 5
exanpl e under Ri-eac gonditions simlar to those
descri bed herci dr e Tespect of pré&phfation of
conmpounds of forRul.e (process (ii)) above; (bi)
foorr conmpounB$ of fordﬁla I[ in which X represents

10 -~'1 A li~ --L-pPc) rt,| Gd)RId _C O N(H GN or
C(O N(H) S(O) 2R11, feaction of either a compound of
formula Il (or a protected derivative thereof) in

which X' represe H._ 40 ound of .forml a-Xx?
(or a p"d%"‘é%‘i‘id g‘esgjvéﬂtqi beﬁ ﬁﬁ‘?gg S e, EHTP/
group i E:Etzl %#Qmﬁ QF RiAiR| ¢ as tﬁ&%ﬂi&ﬁ?@cﬂﬂﬁﬁad for
herelnbe ore) a conpound of fornula VA as

her ei nbekanple dedsr nedstivho onsitions| eimilidelo Hopriideribsd

such as those.descri bed .hereinbef nr

pr epar at Rt 5 F”%gﬁﬁﬁﬁﬁ% F*?%?Wﬂ|§rﬁﬂmfpﬁg3§§§&?||a)
above); {ﬁgcﬁg ab@de- compounds of fornula Il in which
Qrepresents C2 s het=all ylene {optionally
substituted by one or nore substituents

(b)) for compounds of formula IT m  which X' represents
-CONEDCENR™NER R, -C{ONEHICN or
-CON(H)IS(O),R", reaction of either a compound of formula II
(or a protected derivative thereof) in which X X! represents H, or 2
compound of formula XXTY (or a profecied derivative thereod) in
which the L' group js astivated (for example as described
hereinbefore), with a compound of formula VA, as hereinbefore
defined, for example under conditions such as those described

hereinbefore in respect of preparation of compounds of formula T

{process (Hia) above);

(bii) for compounds of formula II in which Q represents Cpg
heicroalkylene (opliopally substitufed by one or more substituents
selected from G", in which the heleroatom-containing group
iterrupting the alicylene chain is -N{R?®)- and X' is a5 hereinbefore
defined, or Q represents C) ¢ alkylene (optionally snbstitiied by one
or Imﬂre subsktuents sclected from G') and X' is a nifrogen-
containing heterocycloalkyl group substituted by X, which group is
atlached to ) through a niltogen atom m (hat group, reaction of a

~ compound of formula 250V,

i
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ser=a s s S|=SF oAFrER - . o %o It Ity
ettt i at et rar A T D o et

T T T T

selected from@), in which the hetenmatom contai ni ng
group intentpting the al kylene chain is N(R20)- and

wo nmslirhic @s hereinbafore defined, or Q represeasin@idis

aliylene (optionally substituted by one 25 or nore
substituents selected fromG) and X{ is a nitrogen-
cont ai ni ng heterocycl oaltkyl group substituted by X2,
which group is a[[achcd to Q through a nil{ogcn atom
in [bat group, reaction of a coinpouud offorrnula
XXV, == == - o= - ---- 50 R X212 T-YY, V R
tH Rs wherefn X , It'", R, R5, T and Y are as

her ei nbefor e fin/d by 5 ieducaive amnatinn iu the
presence offja coppdynd-of fornula 1XXV¥ as

h_r ei nbef or ned: (c) for conpounds ,of fornula 11
in whichr®r esefds optionally substined C _s

al ken}' Il ene o ECA cicroalltcnylene (in which a 10
poi nt of unsatiration is between the carbon atons that
are cx and J3 io the indole ring), reaction of a
correspondi ng conpound of fornuta XXIV in which L]
repr esgpt&n hat, gv’( B ®*, ROGUIndW &kt & heemtpdaradebhed by
formul a UTA, or a conpound of fornula IXXY_in whjch
Xr'  r epfessneRinaGHo e RrescRss i GLsRImRInE §F m:aﬂwhi B
or a thgogﬁgund%9$ﬁgprnula 17111 C as hereinbefore
def i neti, *FUPEXaRpIe - under reaction conditions
simlar to those descri bed hereinbefore in respect of
preparati on .of conpounds 0f,f0[Q¥|ﬁ 1 ( rocessm%i%%)
above)for pompenods oif EgRWeuAde B oRnIAPESFTS | PHRARTH Q
represent. iongllyi..S J LM - atigOa A ho

al kyl e gl il ggls%ﬁ Eﬁ%ﬁﬂgﬁlﬁ%a?gg“%ﬁ ?
het er qafd by hemeyratiat i batveedn het ooy arboalthat laen e; ands 8

10 the indoie rng), reaction of a comresponding compound ol

fopmuia 33TV in which L' represents hale (e.p. iodo) with a
compound of formula VITA, or 2 compound of formula XXV in
which ' represents -CHO with & componnd of formula VIIIB or a
compound of formule VIIIC as hereinbefore defined, for example
under reaction conditions similar {o those described hareinbefore m

tespect of preparation of compounds of formula 1 (process (1v))
ahove);

(@ for compounds L‘rf formula I in which  represents optionally
substinted, saturated Cop alkylene, saurated G}FCIDIEEYIEIJE:_.,
caturaled (e heteroalicylene, saturaied heterocycloalkylene, Cos
alkenylene,  cycloalkenylene, Cag  hsteroalkenylene  or
heterocyeloalkenylenz, reduction (c.p. hydrogenatiom) of a
mncspcﬁding compound of formwla JI  which { represents
optionally substituted Cay alkenylene, cycloalkenylene, Cos
heteroalkenylene,  heterocycloalkenylene,  Cay  alkynylene,

cycloalloynylene, Cag heleroalliynylens or heterncycinallkynylens



al kenyl ene, cycl oaTl enyl ene, C24 heteroal |l cenyl ene or

het er ocyc] oal kenyl ene, reduction (c.g. hydrogenation)
WO ftai87728 correspondi ng conpound of fornul a I T/anWoselas:

Qrepresents optionally substituted On ai cenyl ene,

cycl oal kenyl ene, C2-s heteroal keu} | eue,

heterocycloalkenylene (“ﬁ b ail cynyl ene,

cycl oal | el 8 l.en r o )
heLerocQ%Q%%aFﬁﬂﬂﬁlene 6%&8%?% %n%]ﬂmm”ﬂJHEdlﬂ

PCl YGS20a5&€U49Sr j] s (as approprlate) under
conditions that are known to those skilled in the at;
(e) for conmpounds of fornmula |1 in which D represents

r ea éITI on o%““élg%%ggd;%‘h %%r n?}'f];‘lgEl ﬁi%/#%%%eﬁgﬂn bﬂ%

5 VI TY R aocxm?eﬂé ;m Q- MLylis, oR2-SRO)- Traadory @i @ ,
as here-ii - with a conpound of fornula ]
X as th@FWB@%%L d@ﬁ ﬁéﬁﬁ for exanple under reaction :
conditions simlar to those described hez-einbefnre in
respect of preparation of conpounds of fornula I
(process (Vi Re-R@above; tK?'(1) for conpounds of fornula
[l in which Dr s -S, -0 or C-0 a -ynylene
in which the tr |$ dj acent tovEY reacti on of
a conpound of 3L as herei nbéfore defined
in which L3 [&p L2 as her ei nbef ore defi ned
{far exanple -B(C]-I)i) with a 20 compound of formula
Xl as herei ubefbre defined, for exanple under
reacti on conditions sinilar to those descri bed

10 her ei nbeheree O’ NESRERE, DindY epa s akdroinhBre CRARAKIES

of formula I (process Vii))
a compound of formula X as hereinbefore defived, for example

~ endraner . om

s ome o R AR R =

under reaction conditions similar to those dzscribed heremmbefore in
respect of preparation of compounds of formula [ (process (wid)

above:

{ﬂ for compounds of formula IT in which D represents -5, -0- or Coy

alkynylens m which the triple bond is adjacent o E, reaction of a

compound of forrula XXVI as hereinbefore defined in which L2

represents L? as hereinbefore defmed {for example -B{OH}) with a

20 compound of formula XI as hereinbefore defined, for example
under reaction conditions similar to those deseribed hereinbefore in

respeci of preparation of compounds of formula I (process (vii))

above;

23 {g) for compounnds of formula I in which D represents -S(0)- or
-8{0Y-, oxidation of & corresponding compound of formula IT n
which I represents ~-5-;

A g T T TR o -
T T e e A e e T e e = T e e R e A R e T eI e T L e T
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11}

20

25

T e T T T e e L L T L T e T Iy e e e T R e

above; 25 (g) for conmpounds of formula Il in which D
represents -S(O- or -5(02-, oxidation of a

wa wnGRFhRspondi ng conpound of for ml a Il in  pAT/GE2ER/00498)
represents -5-; ~-c~tinii tiYi- w-"."--~"-o - nww
n.v.\r N~0O 2Rf dlii -]Gi PCTIGB2PR516U49S) (11.1 for
conpounds of fornula IF=i;, which D represents -0- or
-5 . reauLinr! of a eo:nnound of fol7nu| u.) Lk

Rk F2-fr @eivpunds N THRFRFIRHE i HEP P PR, BT T and
Y are as her ei et Lw]_th a conmpound of

f or nul'a® @P%'ﬁ ¢ g‘r@{lﬁbug?ﬁ?g defined, for exanple
under reaction conditions sirnlar Lo those descri bed
herei nbeibrc in resp of preparation of compounds
of fornmul aRF-REproces ('il)) | p above; (i) for
conpounds of in which T and Y are as

her ei nbei ore ig%l ded that whaAlY -
represents - (0) 3k9e, 1" (0)(OR91) z,

- P(0) (OR99NG ) "9 BORSO -S ™ 2N RO RO ROI
RO0O to R9; R, 9s e 1 RIBi and R1(" are other than
H, reaction of a commound of fornmula r[-U R2 Qx1
R3 f , L5 XXVEJI R fJ Rs PG 20 - wherein PG

r epr esgt-Sy &° stgl}zhkmﬁm p‘rcmed’tarags bereinp t;msmtbhm&é with
() 2P Ofurmula XZ)[I(T as lérerjl_{l.hﬂfncg QLE&E% )niu) e ltL.]

Q hf,a rRQI;i‘]nUﬂd of

under reaction condilions similar Lo those dascribad hereinbelore in

respect of preparation of compounds of formule I (process (ii))

above;

{y  for compounds of jormula II in which T and Y are as hersinbeiore
defined, providad that when Y 7 1epresents
C(O)OR™,  -S(OkR™, POYOR™,,  -PLO)ORGN MR,
_P(G}(N(RJUi)RQJ):: BOR™), or S(O)NER R, R™ K10 R%,
» k% R'™ RY and R are ather than H, reaction of a

coomound of formula XTI

Rz QX1
REI-
N YOV
R¢ N
=z PG

wherein PG represents a suitable protecting  group, such as
-S{0)Ph, -C(OYT, -C{O)0rBu ar -C{OIN(EL}) and 17, @, X', R,
R} R' and R® are as hereinbeforc defined, with a compound of
foenula XV as heembefore c[;ﬁ_uad, for example under similar

coupling conditions to those described herembelore In respect of

[ P
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15

30

R3, R and R5 are as liereinbeforc defned, with a
conpound of (b, nuzla X7 as heteinLefore c[efined, for

wo 26%aPPIe under, sunil.ar 25 ioupliiig condi H\jl%&%zﬁngmmgm

those dcscribed hcreinbefore in respect of

20061077366 PC T/ GL320051 0049R1 process (x) above,
foll owed by deprotecrionsdf the resultant conpound
under standard conditions; for conpounds of formula TI
i N whi crorssseftlesbees Rllevad |y Hepgeeyon 5l gy
-C(OOR!' _an renr + .eaction of a conpound
present§D%§Pé%d5§@F*%%F%%%%%?H?R% of formula XXVIII in
which L3 re halide, with carbon dioxide, followed by

acidification- for exanple.L under_conditions sych
thdSe dEEcPPBEEwIRETRAT b EPEETGF stggle band, Y
conmpoungs, Qof. é@t;(t}ﬁ'cm“ ?Jgﬂoz}ﬂ;} sehX 1) Jea@RRVE 2 oo

for conpounds o or mu N which T represents a
si ngl e bbfidimla BHIFTY in eiuicdéserepres@EsCGn ORL meehor il of

dir d, of la fle-VLI in_whigh
s Ts arRe: A TR s Py il deB it o
in the gfider CSMGHNRSnEh S kiR AberPeO iPrebfaclaf Breparation
triflate) or, 15 preferably, a halo (e.g. brono or

i 0do) grbumpoRndhe 8¢ I foreeeapond abdvar is a suitable
source of CO, in the presence of a conpound of
formul a XVA as herei nhefore defined, or water, and an

apREPPr fodteempeaid! WSy BN whdkdr T eapidiits ansngielbbnds
those descri bed hereiabgfore; 20 (1) for conpounds
of f or nandal TEPIEHDMKECH OR T &pcticr A scuresropging q9amgundy
represe - S&‘}ﬁl ale! 5@}'5 QRN ES8MLS,; neagtd P, Of
a conpo%%m@% or mﬁa I{S as ﬁgrfgﬁn%%gfrgrgigewned
Wi t h bothosd #ilkeli id tor ara(sudt ad 2 eilédagterinpaticy @ trii s enf
(e.g. bis(piuvacql ato)djboron ot tricth 5 borate),
f ol I oweRFekiAe BrlBicde bt o S P rsoRREne
under  at is a guitable sovrce of CO), in the presence of # compound of
formula X VA as hereinbefore defined, or water, and an appropriate
catalyst system under condifions such as  those deseribed

heminbefora:

()  for compounds ol formula II in which T represents 2 single bond, ¥
represents B{OR™), and R represents H, reaction of a compound
of formula VI as hereinbefore defined with boronic acid er 2
protected derivative thereof (e.g. bis{pimacolaie)diboron or tricthyl
borate), followed by deprotection of the resultant compound under

standard condifions;

(m) for componnds of formnia IT in which T represents a single bond
and Y represents -5(0% R, reaction of a compound of formmula
30OLVINT as hereinbefore defined with:

{A) for such compounds In which 1% represents H, either SO (ora

suitable source of SO such as a SO:¥pyndine or SOLYEGN

AuE WS ewEOARCAEAA T




10

standard conditions; (m for conmpounds of fornula Hin
which T represents a single bond and Y repr(e %gr-\fﬁmum

w0 2GASEPF3RIe, reaction of a conpound of for i 14t

X7(VITL as hereinbe Core defined with: (A) for such
conmpounds in which ROe:telnusciitc H either S8 (or a-
suitabl e source Of SO, "such as a S03*pyr-idine or SO 3
ELN vv(l;gué;nlwJI H?Zﬁﬁr 86 | fd1Gk=af Sy loedmB88i widonpl ex)
oi Lh (Y Fol l owed by tr-arment with JN

chl o_osilicestrmnmiflgecahen BwWenlyFivdr nl ysis; (B) for such

orrpo s,in x.,bi "EPPE%qfomed I{}ﬁ[ g®an Hyher 1han I,

ahi or I fcgnlqgchacri reaction wth a
c onpous,mrwummn D uUbBowed &g detiionedithc metohpdwrde oifn

which R "" resents R9 , .all andar <
colndl tiponga é@gﬁ dgAnecHhsEanbrdeteip B@r‘ﬁ’ fnte‘iﬁ%é?'%r Te{-EJ in
respect, L%EXI Wﬂftﬁ&!nﬁ 1091( Sﬁﬁrﬂoﬂﬁ%dﬁﬁnﬁﬂ H&Heﬁlblfnre

(proc ove (n) for compounds of
f or mulia rdshed@mf whepadatidn nﬁmay:smﬂs oafogimmdg b(iyoress (AN Y
represenu 0 OR 9] 15 in Wich R91 represents hydrogen,
react iabpvedf a corresponding conpound of fornula 11 in
which T represents a C, allgylene group substituted
at the carbon atomthat is attached to the indole ring
St erfmbbhm_‘;haunﬂmﬂf/\fmmhlajﬁ in ephids Erreprespn A gingle bond
represents C(O OR9a, in which R9a represents C, -6
al |yl B 'HERRF y] azoille 20 or an acid addition
salt thereof, for exanple under reaction Y conditions
simlar to those descri bed herei abeforc in respect of
preparation of conpounds’efy formula 1 (process (xv))
above; (o) for conp S formula I'l in which 7
represents a Single bon argnd Y represents O N

) CR

in which R* represents hydrogsn, resction of a corresponding
compound of formula II in which T represenls a & ailsylene group
subslitmied at the carbon atnm that is attached to the indole ring
systemm by 7!, in which 7! represenis =0 and Y represents
-C{0)OR™, in which R™ represenis Cy alkyl with fiydroxylamine
or an acid addition salt thercof, for example under reaclion
conditions similar to those described hereinbeforc in respect of

preparation of sbmpounds of Tormula 1 {i:mce.ss {ovyy above;

(o)  for compounds of formula II in which T represents 2 single bond

and Y represents

| Dr i
— M \d_,_.D




g e RS

R17 RyO --- --------mmmm- - - WD 2006! 077366
PCTrr, B2no5 )049el 55 in which RO~ and RO' rpresent

wo Bl eegn i n each case, reaction of a Corr?gl'?%@u@%?mqgm

conpound of forrmula Il in which T represen
allylera group substituted with G. in which 0 ;
represents -AJ- RI' Al represents -C((1)Ar-, A i

represents a si ond and R 5 represents 11, and '
Y repr es@rﬁﬁ's 851 arcprasemtiydteg Rgln aaépp@sexmg:mn ofa :

an ot o Srsdiertbn GERREHBY Brpuiet My RS &

reacti ora]]gﬂmil drb@nsubstitiietafith {E]OnihﬂSIEGU sereda' R
herei nbefpre in respect, of .preparation o conpoun

of for maTPressEEcEdE)Axyid) remmecs &) ooglp)bangy and R
COﬂpounf}sde ol f@ﬂdaafké;ﬁé%&ht‘fdﬂ]@' ﬁﬁ%ﬁ%&ﬁ H%mﬁéeﬂgﬁ e

bond eseut s i
whi ch e mtahj:l, Rt ﬁymmmelwy@mggmnmm masﬁaﬂld :
reaction r pond ound.of farmula. I in '
whi ch Tafj 8 58 TS0 67 FEPRPLE GRUE: TPetih s Bmler

- B(OR9) Zq a[&@srﬁ%éséﬁ@ﬁ eR&bhBerhteid rh ectC %gpﬁ'é@ﬁaﬁgn oF

formula XV in which T represents a ngl

20 r epr ¢sERERLdORI Ommtladr{pivesss (GvD))ROPBD; i n whi ch ROm
and R9p represent hydrogen in each ease, and 16 25
preferably represents e.g. a halo grnap, such as Br,

Of {pj  for compounds of formula IT in which T represents 2 single bond

and Y repressnls

y
or ﬂ

- !
R¥0

in which R*™ and R represent hydrogen m each case, reaction of'a
corresponding compound of formula 11 in which T represents a
single bond, Y represents -B(OR™); and R™ represents H with a
compound of formula XV m which T represents a single bond, ¥

represents
0 OR™
\ T
: \ or N’”N
O . 9p /
R0

in which R”™ and R™ represeni hydrogen in cach case, and I°
preferably represents c.g. a halo grouwp, such as Br, o 1

respeclively, or a protecled derivative {c.g. al the OH group with,



respeclLiveiy, or a protected derivative (c.g- at the
OR group with, V416 20000- 7366 PCTI CGZ20051(104991 36
wo xFer3exanpl e, a 7ern2: V1 groups of either PESHTGUNA$:
e}:annp]le under reaction, conditions simlar to those
descri bed here nbeiare_in respecl of preparation of
compounds of [orrmula | ™{process {xvii]] above; (q)
for conpounds_ of .for mil ] i I £ ke S a
Si gl eopaHE sty L Sl e A Rp SR ER ] SR
mhich1Eﬁaq&§ﬁﬁﬁ3@ﬂﬁﬁxﬁyﬂn@gemImﬁedcﬁﬂbﬂ]bﬁ9@bﬁgﬁp@Und
Ao formula 3KD R2 Q@ X R3 xxi R4 H.OH RS wherein
Q X, SrBEciRe prRRoD S GOREMS SRR A BB ST B | ned
with et hoxycarbonyl isocyanate, for exanple under

reaction “conditions simlar to those described herein
5 before in respect of preparation of conpounds of

formula | (process. (> vili. a e, ? ]
céﬂ}podﬁidgﬂﬂa?ﬂﬂfl@wﬁﬁﬂ%ﬂﬁﬂiﬂw i) ko f‘?%%fﬂé‘ge% il gl e
bond esents i WD 20061477J66

ver et B6RRkT

O
}3“75;
—N
>:::N
RO
10
iz which R™ represents hydrogen, reaction of a compound of
formula 300X
Rz G
R3
Ny XXIX
\
4 N OH
R H
RS
15
wherein Q, %, I!, R, R, R and I.* are as hereinbefore defined
with elhoxycarbonyl isocyanate, for example under reaclion
conditions similar to those described hereinbefore in respect of
. preparation of compounds of formula I {process (xviii}) above;
20

(f)  for eompounds of formela I in which T represents a single bond

and Y represents

CoTREE e

.W-,}-.-.-u-“ e
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57 R in which RO r--presents hydrogen, reaction of a
correspondi ng conpound of forrmula Il in which T ¥
ts a single bond and Y represents - ,

wo?@ﬁ&hﬁ?ﬁ R9a represents Hwith e_g. tri net%(%"(g%%?@wm

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

resul tant internedi ate wisth N4AS4" for exanpl e under

reaction conditions simlar to those :scribed

herei nhefare in respect of aration of conpounds

of formula I (pro cess (x Ir\iove; 10 (s) for

conmpounds of forrmala IT in ich T represents a

single bond and Y represgnts RLO in which RO

represents hydrogen, read®1®n of a conpound of

formula XXX, Rz 4-x' R3 \ xxx R-0 G\NJ Ra 20 wherein

Q X, R, R3, R* and R5 are as herei nbeforc defined

with N s§2%tc&;§t e 0. C it .

sol vent ew]g‘m Tthet raly rs]ogﬁ?rg , rg??%lgtul%g% %Fljefpﬁ%dmg

r esul t arpmppet ofefditatle I1 in wiieh Tsed@=Rs h(saddd? 63m, anBCT | G

- i 201 E501-1. 98 resence aof. fof exanpl e9 _hydrogen

2 per oxi dé?prﬁsr?amf 3 P;i helt i‘ﬁﬁ“htﬁ ?ﬁé‘%ﬂ?@%nﬁ i“ﬁ@eg-g-
medi at e giRefHIRIN AIGARS(R the TS, "BNGYAC ¥l resHHER RShe
I'1Cl: for Exanple under raction'couditions simlar to
those demltimmithetervedgien vathoMNaSi, nforespapde oimder reactinn

prepar atch:?ﬁiigrfs SRR 1! qgosgfdﬂ cribed hersinbsfore in respect of

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

A

ey

10
{g)  ior compounds of formuola [T 1 which T represenis a single bond
and Y repressnts
S
|
=N
R¥0
15
jo which R® represents hydrogen, reaclhion of a mmpnuﬁd of
formmla 250K,
R? Q-x1
=k
A\ XHX
4 N CN
R H
RS
20

wherein Q, X!, B?, B?, B! and R® are as hereinbefore defined with
Nail and CS; the mpresence ol a sulfable solvent (e

tetrabydrafuran), oxidation of the resultan! inlenmediate in the
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formula | (process (ate)) above; (t) for conpounds of
formula Il in which T represents a single bond and Y

wo nnkeps@sents 0 0 O R9o ] D in which Ry’ repi@&ehtys/NtinEl

hydr ogen, reaction of a corresponding conpound of
formula 11 in which T represents C] akylene, Y
represents -C(0)Qx andﬂRya represents | T or,
preferably, an_|I5 activated (e. g . aci L€ hemine

der i vm%ﬂtfﬁeﬁgoﬁmwlm%ﬁfﬁ? poror, g%%‘%‘!‘éx‘?/‘e%“hgﬂ%ﬁ

for exgnplgimndesmi-eaetihan: eendict icdnsusnpeler stap &t
those described hereinbefore in respect.of pr ept%r ation
of cdifflounds:xemplr waisa Tﬂafrﬁrrbé@%@tﬂewiﬁﬂﬂ'ﬂbbfve, o

(u) for c unds of  foroul. | b &R chohspiesent s
a sin @r%g'ﬁg”r%%ﬁﬁv J;ne%?%gﬁ{lgr%&a\%'ﬁ %h\ -LFElg WO
20061Q74366] (PekER200286@4981 59 in which RIv and R']
i ndependent|y reprsent hydrogen, reactions of a
compound of fo-zrutia X-= as bereinbefme defined with
3..4- for e r j bdan@Ns shblE badd t o
tq%sef%re%ﬂ%#%gg%s %feq;&gllﬁ{ri] (:If?%?ghlmr% 'Ir:gége{':t of S

pr epana KaBmei=neonpounds of formula I (process (;
;;i11}] above; (v) for conpounds of forrmula B in which
T represents a single bond and Y represents N-N "' ||

O

N G

b

OR

in which R™ represents hydrogen. reaction of a comsponding
componnd of formula 11 in which T represents C; allylene, Y
Topresents -C(OYOR™ and R™ represents H or, prefemably, an
activated (e.z. acid balide) derivative thereof with 1,1.2,2-
tetraethoxyethene, for example under reaction conditions sinular to
those described  hereinbefore in respect of pTEPal'a'ﬁDIl of

compounds of formpla I (process (xxi}) abowe;

() for compounds of fornmla 1T in which T represents a single bond

and Y represents

A s

-

Fr-_.n---__. o
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25

rN N 10 Rin whic
of a conpound of

““(]]lﬁﬂﬁ%? T%P

herel abéef ore defi

condi ti ons;
T represents opti
C2.6 heteroal kyl e

NPt N L e s A= TATREE
ST Wit - Tty SR L e i = rs o

erein Q )(',

e L S P e = o il ™ ol

e

e T T A S

h RO' represents hydrogen, reaction

formula U R2 QX1 Rs CN xxxi R
R2, R3, Rand R3 are as_
ned with NaN3 under standBFHGBIMSA04IE1

20 (w) for compounds of fornmula Hin which

onally ubstituted Cn alicenyl ene or
ne (in which a point ofunsaturation

i s bet wemnwhidteR amb ol ” atdepEndb bt repregendhadidadgm, fctichesr

indole ring), r
fornmul a ﬂﬁgm9@¥§

~{ B dinkthdyyd

are as hcrel nbefo

?H%‘t
HoBuf-nen &l m:@; EI‘ e I@?"unggr %18}1
W t of

conpound of

%iwg’gfih 36 R

Lon of __a correspondin

TopmieaeTs 24 PRI

re define a conpoun

f or nul a Studifios stugtar i tobdther desdebddnbateinbeider in fespect of

st andar d VVttjg I
Ju]

of for miTEPAFtoRt
substituted, sart
cycl oal I cyl cne,

RATERRe PR Gt Lar e
trated Crs al kydene, saturated

saturated C, 4 heteroallylene,

sat (Wat €or ratronady of implseHdn vdoeh Toepriensny kagle bond

cvcl oal _4 hcfejoajl CnyjeDe or
bet cr oc?@ﬁé}aﬁﬁgﬁm%

yl'ene, reduction (e.g. hydrogenation)
of a
i‘-.l'—'l‘*;l{1L
A
!
R
in which ™ represents hydrogen, reaction of a compound of
formula K350,
Re QX1
Rﬂ
‘\-‘"' T
| Nyen XXX
e
4 N
R H
B3
wherein Q, X', R% R%, R* and R® are as hereinbefore defined with
aly under standard conditions;
{w} lor compounds of formuela [T in which T represents oplionaily

substituted Co g alikenylene or Cp.e heteroalkylene (in whieh 4 point

of unsaturation is between the carhon atoms that are ¢ and f o the

indole ring}, reaction of a corresponding compound of forrmla

KNA,

T

L
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correspondi ng conpound of formula Il in which T
presents optiondlly substituted Ca.s gl keayli@hGai0s1

repre ;
WO 2P | henyl ene, C2_s  heteroal kenyl ene,

| rcterocycl oal kenyl ene. Cr-s allcynyl ene, 15
cycl aal l ynyl enc, Ca-: h®steroaliynyl ene or

het erocyel aal | yayl ene (as appropriate); (y) for
conpounds of fopgAula glyin which Y represents

-C(OOR9a, ...S(O);Rs ™,y -P(Q(OR9I )2, or -B(OR91)2, in
whi ch R9, RS "R9j ' represert; g hydrolysis
of a correspofidi ngl co 1d of formul @11 in which t,
R9c, ROf or R iate) do not represent FI,
or, for cofpounds ofHformula Il in which Y represents

-P(O (ORgf )z orpsaS(O 2R9', in-which ROf and-R9c
represent H, a correspondi ng conpound of fornmula 11
in which Y represents either 7] -P(O (CRg)]+1(R7~"]P9,
_P(())(N{Rl')RgLI)ZI 3_5%’]%%4“ Rla RgE(.S = T}

appr opPhEEB Y ¥ z 5 =1?%r Re u‘ﬁ‘ags %?ra?lg ‘r‘fﬁﬂ g"’qqﬂﬂ i nlt%i ch
Y repr - K QR 35 hRYercidte@re ORSijed, 1nder
-P{Q{@%@mﬁﬁé%w or -B(OR'"")E and i 'NO
200610zt#366 WETE GREIG0B1004981 61 R9a, R9e, R9 ; RO9s

and RO"' (i.e. those RO O oups a[tadied to an oa3' gen
atom) do not represent H (A) es'e-Lfltcarion of a

%g,t}r espp ggﬁgu&@r@p el If B fubidha THrdptesemhi qhicki]ly RO
T 0 an .9y represent H_or 5 (B) trans-estcri
cat i onsubftiraedorsemsgehdiny denptunduBasd HeolofFng. o

which R R9e, R : R9g,_gnd 0 LS H( and
do nﬁ@%ﬁf&é@t?ﬁ%@%%ﬂﬁ%@ gf&ﬁ;z’acori es%ondlgng
RRO, RienyRBEc., &EOhabRsyiRYy griayp ietthellagipound oof
formula 11 to be prepared), under st darq.c ndi tions
i n t hehepreyeloekenylenth e TASPREDr (S8 o, MM RERBION) 1 Piof &
formul a XX as. herei nbefo I.ned; (aa) F ok ents
conmpoURFEPEFHEEr T i%iej\rf\:ﬁlﬁ{éjﬁ ﬁdgnep‘?‘lluﬁ%s a g
al Kyl effgionaily substinned Chs alkenylene, cycloalenylene, Cos
hetervalkenylene,  heterncycloalkenylene,  Cag  alkynylene,

cycloaliymylene, Chx heiernaliynylene or heterocycloalkynylene

(as appropriate};

{y)  for compounds of formula I in which ¥ represents -C(0)OR™,
-S(OLR, -P(OXOR™),, or -B(OR™),, in which R™, R*, R and
R represent H, hydrolysis of a comesponding compound of
forpuila T in which R*, %, R¥ or R* (as appropriate) do not
represent H, or, for compounds of formnla I jo which Y r{:praserctsl
F(OYOR™; or _5{0)sR™, in which R’ 1 and R™ represent H, a
comesponding compound of formula IT in which Y represents either
POYORPSNER™EY, PO)NRDES: or -SORNR )R (as

appropriate);

tz)  for compounds of formala IT in which ¥ represcris “C{OYOR™,
S{OKR™, -P(O)(OR™,, -PONOR™NER™R™ or -B(OR™) and

AR b L[ -
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woz_ﬁﬂ@(}%;r bond and 15 R represents H and Y Lepi&seilsien:

group substituted with G, in which 01 represents ;

Al -R19", A represents -C(O A2-, A represents a

a, inwhich R is other than Id, "reaction o
a correspondi ng conpound of formula Il in which the
Cl aAyl ene group that T eepresents is unsubstiruted
with a C-6 alkyl formgte in ne presence of a suitable
base; oR™2B BA) Rffomddshfsuhers Rof rpensradieaief o #moxaigran
Q and X1 art- as hei giﬁ_b_efbrc defi ned, provided that
when X126F) %8 "PALPASHGhri ate) represents - C(O) ORga,
O(0} N Rt @ RabeifitAIoMdHiGioEmBnR dmypRan of SEOMARA In

-P(O (ORf)?, - | N(R ROh -P(O (?d(R10)R9")i
or(-égmg@@R%@{%ﬁgﬁaé@VY%msﬂ@a&Fg(angl ZS)Q' )! :

o)1 @k s 9R0L 4PN Sheforopalahial bl

PCTI GS?{ TGt wAkh 4T85 R™,GY" iibami R™1do Mot rpBts=hl, M (apbid®

are as hsrci nheCore define it h of fornmul as. o

L M ogCromaeen teramk A ol cgiFesROnRE Kir B &

pr ot ect egidgly Rt Vg 1 Gy @efpouddst BrarRlEn 6o %ﬁ%ﬂﬂmﬂ)
e

reaction conditions” simlar to those descritf
her ei nbedder staherd espdoensdf thepegsaren tiche afpropsisipdeied

necossaPy TPk Ge b Bt S Enaara condi () ons:

P P T

(ac) for conpounds of forrmula Ti in which Q represents

a single bond, Xl represents -C(Q ORya and R9'

r efag s efer sompowediceT ATeR Thin whi o%.ﬁ@ﬁ'ﬁfﬁﬂféfﬁ Eoplaiens

XI XX1LI _in whj 15 represepis eithgg:.an alkald I

or -BwmHaIY degﬁvﬁgilﬁ‘cgar E%% dlﬁ%’xi S% E%F?owgd g{/épréﬁtg
_AVRIF AT represents -C(OJA-, A” represents a single bond and
R2* represepts H, and Y represents -C(OYOR™, in which R* is
gther than H, reaction of 2 corresponding compound of formmla IT
in which the C; aBiylene group that T represents s unsubstinnted

with & Cy. alky! formate in lhe presence of a suitable base; or

{ab) for compounds of formuta IT in which Q and X! are a5 hereinbeforc
defined, provided that when X' or X* (as appropriate) repres=nts
[C(OIOR™, -COMNR'®R™, -CONFE)CENRINR)RY,
S(O)BR™, -P(OYOR™,, POYORPENR IR,
POYAYRIHR, or -BOR™,, B% to RY, R, RY® R' ' ang
R'™ are other than Fl, reaction of a compound of formula XXXTIL,

R2 |5
HE
N1y XXXl
N
RA N

R
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w200 CEXF OR9a or -C(ON(RI ) -r9h, reaction i

—l ol — —L ¥ = L

acidif ication; (ad) for conpounds of forrmula Il in
e

which Q represents a single bond is and x' repres
IR EL TS

nts

correspondi ng conpound of fornula 5DDM in which L5 is
a suitable leaving gregup with COin the presence of a
conpound of fornmula X VA or jOCM as hereinbefore
defied, for; exanpl g upder .gauditi nsrsnelbrasidiede
descrl"’rﬁérﬁ i N ‘respect of process [.ocxi :?[0 above;

(ae) ah scodmpmmdisufofm'mdgn?ﬂ}:g 29 DTRORHPEL 1SN Ep L s®nt

a single bond, X1 represents - ' AndcEndnions
r epr e SeVCEIHI VA ¥ 'ihoﬁ‘”g Draﬁggr?répgﬁijﬁﬁa}%‘f formul a XX;

A ??m@fﬁﬂﬂ%@@ﬁ@!:ﬁbﬂfﬁﬂmﬁwwetm repedrfEraBrETodr a
protected derivative thereof (&ﬂ . ed. hy (if
bi s( pictawaiuds ofdidorbn ] dprocess BPRyAPBor flgYed s BY

exanpl e, under condit] dasodifipse described in
respeé?”"b‘-‘lmgrdgﬁ@ i ?(i(n?‘%? above. "followed by (if

necessary) deproteclton under standard conditions; 3p

(al) for conpounds of faormul f_in which represents
aas) ndireohpodndsapioiormulp éb%‘é’%ﬁb& f@%’fﬁf%&%ﬁ‘%?\[’g I on

of a ound  of : A& @t ar avideione a
def i n%g E%@%@@WO%%E\%%/59120051004_981 63 '
(A f%néﬁcHﬁB SD FReWd3SDAIWh eihidRSL” repeesentishen an
either SOS (or a suitahle S@Erc% of dS, cSLfﬁﬁ ‘?%d By
S01~pylialdi metabrorsads-labiy Ty FB1P8Y) “6F A (h-S

foll ovvs%irb%/. rreannent with N chiorosuccini mde and

t hen AYM6TYEFs; 5 (B) for such conpounds in which RO
is other than. El, <chlorosulfonic acid followed by
reaction with a coppo of .f | a XX as_defingd,g
bedei Asebmpeunds HhiceRY RS ”Jr@’&"‘:i‘s ﬁ%ﬁ;;@gﬁ, ; gﬁg{un er
st andar ondi t.ions~ fag, - bedction of a
her ei ﬁ?ﬁ?%rrgprc%%rﬂgeggggk of Ing%gﬂ%éi on of . %oEpoignéjs

of f opsRsBordifpreaasesnd 10 froold iXFIIALByEHC

auilable leaving group with CO in the presence of a compound of
formula 30V A or ZCXIT as hereinbefore defined, for example undsg

conditions such as those deseribed n respeci of process (zoo)

above;

(ae) for compounds of formula I in which Q repressnts a single bond,
%! represents -B{OR™), and R” represents H, reaction of a
compound of formula 3T as bereinbefore defined with boronic
acid or a protected derivative thereof (e.2. bis({pinacnlato ydiboron or
iricthy} borate), for example under conditions such as thosc
described im respeet of process (uoxil) above, followed by (f

necessary) deprotection under standard conditions;

(af) for compounds of formula 1 in which Q) represents a single bond

and X' represents “5(0):R, reaction of a eompound of formula

1y ] a5 hereinhefore defined with:

wrm ke
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(ag) for conpounds of forruula Il in which z' or X2
(as appropriate) represents -C(0O) OR9a, -5(0)3RSe.

represent H. hydrolysis of a Z5 correspon
conpound of forrmula Il in which R9a, R9e, RSror R9y
(as appropriate) do not rliépresent I-1, or for
compounds of fornula TI in whicgh X or X2 (as
appr opr i Goepr F‘bﬁr@@@ﬁ‘ﬂ@s Ipyeenrs” %TS“HWQWWP; e
uhi ch Raahd Biked epresethn!4s amwﬁ@mggf O, FisN

conpound 0 ormilall
appr opr i atmm)=290 grepwiisellls GollMgd | pH( @:ﬂttl‘l‘.‘h-l, with M-

P( O ( ORO' t f ( RPO-RSb N(R R9:) 2
oo, %?Hu(cew 85 BoRBRIERor 1 ormul a 11 in

whi ch X' (pgr {2 B4 %e)wmﬂﬁpwswoﬁhcrc(r@wﬂﬁ
-S(0 aRs" | - )(ORg) 25 - P(0) (OR9 Nﬁl Ch) Roh or
_ B( OR" % chintorfnicReeld fadlawed tndeaRoyn wilh. 8. campssiad Rt

groups g&i i ?llf’?([:%a_fda%e&) Fé&gﬁgci%}f: @wﬁ@; g C%ﬁ%él%sﬁm

R (A ion"of a correspon ound ‘of

f or mul a-zdllTufdar smhiGHh cRAaidRenRVas: Bifte dadriidyhereinbefore
represent H, or 3d (B) trans-esterifcation of a

correspdﬁoﬁuﬁ&% porawpads of frylach (RpEess

R9; "'"j| AN C9' do not represeart Tl (and do not
|s W | q'ije PCT/ GGN ittz-4EEE4961 represent

r|te sanme al oe of the conespond?ng R9a. R, Rp'. R and
soyp. in ilhc rarnpound. of forpula Ti t

0 he
pr e@ﬂ}eéﬁ’ “@@Pﬂmﬂé’ﬁf%v Hr @ WHIGi i Bnd 45 EREOpriate)
presencesofhhic: C rg@j}tRﬁal cofentoeh, G?rﬁﬂbﬁ‘h?

her ci nbefore def| for’ conpounds formia Il

i nbvvhl cmrrﬁ@(;:r eN%r“,e ht§{ aa\fAI% @;ﬁmml H}dwflml}?é\ol a
substitute __in whic r.epr 1S se oy
r epr eseffPIEELR)RE m]ﬂpm}ﬂé{ I 3‘%@ §20 ot

Rl r e%ﬁ.\%\%ﬁffﬁarﬂaﬁ da g ﬁ%:lre&ﬂ@i@ HE $€ M SomlsadORP Formlh 11

vvhch i's ii ]oot er han H, reaction of a o
cor r espsnd¥high SBmeeuHd (8F APBYORLiRts) | IEpresents -C(O)OR

-P(OXOR™),, in which R” and R™ represent H, a cnrrcspcmdmg
compound of formmla I i which X! or 3 {as appropHate)
I{;prcssrfts SC{OWDSORRY,  -POXORPINTU™R®  or
-POYNR™)R¥), (as appropriate);

(ah) for compounds of foomulz IT in which X' or X* (as appropriatc)
represents -C{OI0R™, -8R, PUOYOR™,,
PLOXORTMR'™ME™ or -B(OR™Y, and R*, B*, R* R®® and R
(ic. those R’ proups attached to an vxyzen atom) do not represent
H:

(A} esterfication of a comesponding compound of formulz. IT in
which R” B, R 1% and R® represent I; ar _
(D) trans-eslerification of & corresponding compound of formmula IT

in which I™, R% %, 1% and 1 do not represent 11 (and do not

“-'gagﬁgg@)'{gmgi)z or -B(OR9')2. in which R9a, dﬂﬁ%gﬁfgﬂgﬂ
ng

STRRLAALL Ty

[ETERVPLER LT U R

R
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in which the C] allcylene group than Q representts is
unsubstitutcd with & -,~ alkyl formate in the
~wepresence of a suitable base: (aj) [or coRpHERIEIYHH#E]
fomma T3 in which x' or le (as apriroprixatc) 15
represents -C(") N(R”"bz'RQtS
C(Q)N(B)C{-—NR90)7I(It|~’\a]R9d -C(0) N(H) CN or

-C{O] N(FI) s : aGk QN Of. .8, oS pEhdik MR ** and
conpolit* %H(”F % 2" repre fits -C(0)OFY
with g g lmdrcmﬁpoﬁm} mﬂoam)am Tllﬁlh”a?g‘“ﬁé‘l"jé nbef ore

defined.” 20 Conpounds offor mul.a | V. I e as
fol | owster gra)daRg BRAdHERS gt thy Pé‘o“nﬁb‘u%ﬂppf EPIE{‘ Rla%ﬁcglu

as hergj nbef e%%gjru WeERe@ conpound of fornul a
=CV: 5511 el~8‘,5' erein R and L2 are as.

her ei nbefore defined or a conpound of fornula 311 as
hcreprbefore defined, el lLactii8nene
dandi quéﬁg'if'gi”?ﬁsl“é&“‘?’aﬂ? ﬁh]I{)jélew esc g [esragl gbe?’ore in
respe&t %ﬂ@g&garaﬁmonmf Qﬁn'poaumﬁs af fmpm$m1$1

(process and (i) respcctive y) aIx7
2006 104'7186% ﬁ&pm&o@(@@ﬂ% fg remege E?o'ﬁ]ﬂ)’gl

formula, TV in ch re 'B tH e :pf a
con‘poﬁnd IFHCFBE R db““] Fﬁﬁségxgvr@; YH{R%%EI R5 5
wher eb’gnﬁ ?,mﬁanﬂ Ra |gbﬂsmﬁdm¥ rampoos] hﬁlcernmi@ﬁbr e
defined W th'a reagent or mxture of re Slf]{éllrlhcym

t o boirawhiohnbe Cofullvieas istreuraiiehs) TPHFEEK F“él
brom de at

with C,f gﬁ:'j.vl i:tla\fﬁmte in the presence of a suitable base;

(2 [or compounds of fomgmla 11 in which X! or 3 (as appropriate)
represenrs -C{OINER'™R™, _C(OWHICENRENER R,
_CLOW(H)CN ar -C(OMNEDS(O)R" reaction of a corresponding
compotnd of formula 31 ip which X7 represents -C{O)OR™ with &
compound of formmla 21T 25 hereinbeiore defimed.

Compounds of formula IV may be prepared as follows:

(1)  Reaction of a componnd of fnrmula XXIV as hereinbefore defined
with a ::mnﬂpnund of [prmula X X3V,

R ' OOV

wherein B and L2 are ac hereinbefore defined or a compound of
foromla JTT as herembsfore defmed, Jor example under reaction
conditions sintlar 1o those described hereinbefore in respect of

preparation of compounds of formula T (processes (1) and (1),

respeetivel y) above,

TR
-



T o T T D T e T M T T e A e A T T

bronosuccininide brom ne or
2-di bronot et racb] oroet bane may 10 he enpl oyed, for
‘Vﬂq%ﬁma@“%tons i odi ne, diiodoei bane, PCTIGB2005/004981
di i odot et rachl or oet hane or a nurture of Nat or KT and
N- chl orosucci ni n2i de mayssbe enpl oyed, for chloride
atons, Ar chlorosuccinimde my be enpl oyed and for
flueni defmatoffounts of formula TV in which L' represents halp, reaction
(chforonet hyl)-4-1luoro-| dlaznnlableycln[9' 2Joct an
e b|s(te?ﬁ%rqmyDPF%QFﬁﬁﬁﬁﬁﬂg¥h b-fluoropyridinium
trifiate, xenon difluoride, CF3CF or perchlaryl
fluwmide may be enployed. This reaction may be
carried out in a gaitable solvem (e.g" acetone,
benzene or qggxan ) under conditions known to the
skill ed person: c) for conpounds, formula TV
wherein 1) repr THonate grodp:"Yeaction of
a compound oé NOW RP OH- RB RAN RSRI
- =caccr vn¥n --~p.~C~\r "N -"rte- ;:_-.-:1:. WO 20(1
, RL773GG PCTI CF 3@0510dﬂ81 R, Tand Y are as

her ei nbefore defined Werein wilt an approprlate

5 reagent for the conversion of the hvd OXVi 1Rlup ro

h | fall I d
f:bleo?iuqé",?ﬂﬂ?a}%t‘ 'gkgugnﬂ’;fd &b Ba? e rﬁ'l%%lbxﬁ%re#eﬁnﬂ
condi ti Qi knesf r LRRRE: of r%%bﬂk%ﬂuwa&ftﬂ Alsbume of

Conpounds_of formula Vi nmax pr epar e
conpoundelidsf fipampul a Wbr i mxashpieh For ﬂEWME@EﬂNSEﬂ. hL

singl e han : 5 ne or
g T A R R e S L

10 R2-R5  the ecmployed, for iodide atoms, iodinc, dijodoethane,

dilndotetrachloraosthane or 2 moxturs of NWal or KL and M-

chlorosuccinimide may be employed, for chloride atoms, A-
chlorosnceinimide may be emploved and for fluoride aoms, 1-
{chloromethyl}4-fluaro-1,4-dizznmiabicyelo[2.2.2]octane bis(tetra-
15 finoroborats}, 1-flucropyridinium triflate, xenon difluoride, CF;0F -
or perchloryl flnoride may be employed. This reaction may be
carned out in a soifable solvenr (e.g. acetone, benzene or dioxane)

under conditions know to the skilled person; or

20 {c) for compounds of forrpuia IV wherein ! Tepresents a sulfonaie
group, reaction of a compound of formula OV,

R2  OH
RS
N Ty TV
R N '
RS R1

AR ke R
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TR S IR T R =U. 2 L

F Ll o B WL L FE I Wi el mynbs. my sy i e A T e e e P I L PO

w0 2006RRYBE66 epr esent hal o, such as brolno) with?

e e e aaa,

E-Y XXXVIi Lc NR 13 wherein Xre, L3, R, R-R, T
and Y are as hereinbefore defined (L3 in ;[Jarti cul ar
alédmpbuty by
formula X as hcreinhefore defined (in which L4 may in
partlcu]ar represenr -$(@+)), for exanple under
reaction condirons simlar to those described
her ei nhef ore:ige nespech? of . apaf-at:i lpreigiiciconpeings of
for mul™8 1™ procéss " 20 (vi)) above; .(b) riacéi n I\?\I a
conpoung: @f uprarpaidta rjagett fPratbe FOUETHBRIYr BEd ¥ﬁ883 ith
a conmpound of faornula |11 as r 8i f ' ,
aufortcors rEctlh I ERE S TErpEe

for exampl® tih H-con ons'simlar

. those 1@@5%59,?;&@5{@6&11@ bigfep nerden comlitrest kiafvn 26 those
1on O

prepara conpounds of formula | (process (i))
abovekkilled in(tbd arf.or conpounds of formula VI in which
XID represents represents -Cd-tQ reaction of a
correspondi ng conpound of fornula )CCXV ac

@mﬁﬁﬁﬁqﬁ&ﬁl@iﬁlﬁﬁ?iwgﬁghﬁﬂh}aa m xture of DM17 and, for

()

(b)

(e}

exanpl e, oxaly] WO 20061077566 PCTI GBZa051004981 67
chl ori de, phosgene or P(OC]3 (O the Like) in an
appropriate spl.ven VSt enyg h sinsle bond,
d?%h“f“&‘l"ﬁ?l‘?\dg' E”ﬁé%&“ﬁj‘ n]%oﬁir%:é %}fmpgrh%lut?a | X may be
prﬁegr_ e8Py RAEACL) dRyiofe ar SGDheumetion ofor ¢rREIE! 58X VI
as heérei hbefore defined, with e conpound of fornula

| ormak %eX€llnbefore defined, for exanple under
reaction conditions simlar to those de Bribed

herei nbefore in respect of preparation of conpounds of
f or mul a2I (procesgiz(ij) above. 10 Conpounds of

formul &K i n whijch L3 represents L2 may be prepared

by reacti compound of for X in which L3
repr esent an’ appr opri at Feagent for the
conver si Q L' group to the L- group. This

conversildn may Ehe1 performed by nethods known to those
skilled in the arF, for exanple, conmpounds of fornula
I X, in which L3 is 4,4,5,5-t [raneth} 1 1,3,2 dio

bor ol an -
wherein X%, 13, R, RIR® T aud Y are as hereinbefore defined (L" in

partienlar may represset hala, such as bromo) with # compound of formula
X as hereibefore defined (in which L' may in particular represent
-B{OH:)). for example under reaction conditions similar to those described

hereinbefore in respect of preparation of compounds of formuda [ {process

(viy) above;

reactiop -of a compound of formula XXV as hereinbefore defined with a
compound of formula I as hereinbelore defined, for cxample under
reaction conditions similar ta those describcd herainbafors in respect of

preparation of compounds of formmata I (process (i}) above); or

for eompounds of formla VI n which X' represents represents
{CHO. reactiop of 2 comespanding compound of formula XXXV as

] T TrT3 i 1 ] - L WA T r =
hereinbeibre defined with a mpdure o DAF and, for cxample, oxalyl

Lt



Sl S e S N e T Y e e A N R e AN, Ol gy ] ) ey L L Ll v el il o e o i " = -l Tl Vel ol Lt L ke

Ln

10

waizmoonrhsh L

15 2-yl may be prepared by reaction of the reagent
bi s(pi nacol at o) di baron with a conpound of fornula 1X

represents L', for exanple undeg he4a6hd
conditions simlar to those desn7' bed ber ei nggf orbedsl%ﬂdgIgl

respect of preparation of conpounds of forrmula |-
(process (ii)) above). 20%Conpounds of fornulae XFV,
= VIIT and XXXII].. in which |' represents an_
apprrBiFiriat BROSERRR o7 O @ik é}kﬂh it H} GRPIRG 550 vent
pr eppdiad [@%mmrimyﬁmgmﬁ,g}_he case of a conpound of
fornula XIV, or X X=, a conpound of fornmula ~VAF, R2

Xl RS J 1 XXXVIIl RA125 Rs RZ or, in the case of
Ar XKK1L1, a

L L e S
XOWT af horeiéefors definkdYwith RS oipodh F &infulal M1 BO hbrebdsicse

R represents RL (in the case of conpounds of formulae
defipeply 1R @by yndey irppctipe @A4BI0ES otfhdBossf dessribsd

s 0IHh 20 g oy oy, FER Mt R

ab@@pr opri ate base, such lithiumditsopropyl aniide oa
BuLi under standard conditions- Conpounds of fornulae
3711, i~ 1, X),'"\ and )3GL in which L' represents

Coﬁ@?@b&?ﬂf&&ﬂlﬂa gﬁ% Qs 18 r%r@&ehﬁ@%y'b%?}%&ﬁh&;% Hciin

be 10 prepared ;an appropriate exchange

of remeiroond B dbrmlk| Bhi weich IKnwarestats 1 howih askagprastiain

the art. For exanpl.e, ;canpomads.ef formilae KILL, 3X7,
realt 150165 SOEVFTIT Y LR LRI D b edent EL-pg o dey
be RYioRBeP b PaAR L NAIVA ROINRSPAABUNEG the art. for example,
compounds of formula IX, in which L7 s 4 4.5 3-telramethyl-1,3,2-dioxaborolan-
2-y] may bs prepared by reaction of the reagent bis{pinacolato}diboron with a
compotnd of farmnla I¥X in which I represents L', for example under reaction
conditions similar to those describad hereinbefore m respect of preparation of

compounds of formula I' (process (1)) above).

Compounds of formolae 2TV, XX, F2IVII and XXX, in which I’ represents
an appropriate alkali metal, snch as lithinr may be prepared by reaction of, in the
case of & compound of fonmula XTIV, or XXVIN, a2 compound of formmla
XOCLVIL

R2 Q-

RE
N . XXXV
R4 N
\
RS Rz

or, I the case ol'a eampound of foraula XXT, or 23X, a compound of formula

T,
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conmpound of formula X TV, X)a. XXW or ' (as
appropriate) in which L5 represents halo, for exanple

wo iskder conditions such as those descri bedP@BGEMSOOIIET

her ei nbefore in respect of process step Conpounds of
formulae XIV, 3D, =7111 and )= in which L5
represents a oup such®s a zi nc-based | eaving group,
halo or a bgronic acid nay be prepared by reacting a
correspondi fg conpound of forrmula )ffVv, = XXVIII or

X X311 i ich L' represents an_ail iii netal with

an appr opIji at & éagel A or i nt r odt&dildn of the
rel evant @group., feér 20 exanple by a nmetal exchange

reacti gm’(eg. alNin traw netallation), by reaction
with a suitdble rgagent for the introduction of a halo
group (for &anpl é° a reagent described bereinbefore
in respect of preparation of conpounds of forrmula IV
(process step (b)), for the introduction of a boronic
acid group, reaction with, for exanple, boronic acid

or a protected derivatiyve there 25af formulae
whereidi s (hotneases & @M&F% & %%ﬁ%yf&%ﬁé‘r%gtg‘é?. A1 of these

r j.onsy ARy 3l B WeGhpols (bff forenies ADYY1L and
AV aﬂim}e%t?gﬁyﬂﬂgeerﬁ% gln\dégl dpuco;lditiIons;_ Canpo agjg.sd,Of
shokIP@EQ XN, IT, AN & X, &idRXaod Bner e AS RRTELG08 Wﬁfv ®

prepared by reduyction.of a - £Sh | NG P RRRURd Of
with arf appwegriis)basgy UG %fc'a?fﬁlﬁ”a”li‘rf‘?ﬁ%“@?%%%%w36% L15

.,-PCCl GR20) SV SSPECULVET ynd PARWAI ghwich 1
cundm?lgprtg?};r%pﬁgg&sg:%??ﬁéflg bond and Y represent }ﬂr@(%}a L
Tﬂpfﬂﬂﬁ?l?\]a‘gohﬁ‘; glajlrupe{sgnhg@ﬁ hgmﬁfi_ﬁﬁﬁjr Fﬂ&F‘ﬁcﬂ?{BP;l(c{E { t% LI A

. followed react.iQn ] L8l RMAwh it se
preparadelsy pE &PRTDP%t%rh@ngaetré‘ﬁ'\:/\nmr%hl,h%l ﬁht ﬁpé Case of L0

o Preparati . camRanadod fordibe RT3 336 wc1 2,
sbﬂedl%%%éfg %r T oM he followed by a SHi 1 abl e sourﬂ%P@ of
SOCYTIE shihidR L capsesemy-Mudadeama kbpreprredi§pm REOFFIEG

preparati.o f o, ds—~ef . AR o Xdile XDt hesXLT |
compoend ‘éféﬁ)lf%ﬁasgethglaﬁegy R t{]@g E]F‘%sgnchclaf a
represeildl 1R efor O¥lusliyé nenegemindiiguch saah MO thogen dgsFrikesses

undér feaction conditi onsclchat lﬁﬁH bDe %ﬁfnﬂy@ to
LercinHols én skpdct efpioResE BEPAFY- GOTRWRICAET B HE | atter,

the_skilled per ' Ghatl 85 hhade-Baked leaving
SOVITH g m%_%ﬁhﬁﬁmﬁéﬁi ﬁg’rﬁﬁgduct i sé_n O the ester
group, SR Br 1 Qorelii eacid haayt be brepasdddishyestmay s FETERRSIAL]

compobel pf mﬁﬁgﬁ&cﬁ{gﬂgﬁ H? to\f Ul a%ienVt Eaﬁ@gmswy

allali metal wiih an appropriate reagent for imtroducton of the relevant group, for

example by a metal exchange 1eaction {e.g. a Zn transrmetallation), by reaction

with a suitable reagent for the introduction of a halo group (for example, a Teagent
described hereinbefore in respect of preparation of compounds of formula IV

(process step (b)), for the introduction of a boronic acld group, Teaction wilh, for

i i : e, ‘fvati thereof  (e.p.
example, boropic  acid  or 2 protected  derivative (e.p

; . . b e
his{pinacolato)diberon Or trictlyl borate). Al of these reachons may be follows

by (if necessary) deproection under standard conditlons;

Compounds of formulae XV and WK, and XX and XXX, may be prepared

by reduclion of a corresponding compound of formule J, or of Tormula Ii,

e e L L, A - T

h ST W - -

Eunuu
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wo Yolcaptreent s - C(O) OR9a,

correspondi ng conpound of formula I, or of forrmula II,
respectively in which T represents a single bond and

primary arnide (e.g. when ROP is 11, by reaction wt
SOA 2 followed by ammonia or, when Rg" is other than
11, by ruction with ammonf#&), followed by dehydration

of the resuyltant i Aerrnedi in the presenc f aa
e afaﬁtﬂr?ﬁgmaae%lﬂg?ﬁ aops qs BEEFIE O
th&&ﬁ?énb’ﬁ‘ﬂ\%%nﬂhﬁﬂ?tﬂk@ﬂalc{ﬁﬂﬂt £ ONS hafo vkl bPeeavBld of the

known to those "skilled in the art 20 Conpounds of
relreminrbm it iermasditie Withe paihe dasnyofqranmaara af ectamimpues of

e

ufaj A RS OF. o MR(CH 8r KTRY Dbﬁ_n}ﬂieecmadi etbryarateacif ommebusad
_conpound of fornula XL, 25 ~-Jy XL P
of fipvar L, or PO oxpgatipnan aﬁ\ﬂ%ﬁhgﬂfa@ P HSERGACTEDle

BN G8rt! Sk B SRRRONY Oles [RBILAIK BRGRBREIADEII BL ©

for exanple nader reaction conditions simlar

well 1 o3 foi thdst EkBlell nP@e' AriCORA iBd 4454 0f (¢ 1ateB.1th= FRilled persoms e
JJgcsc i be. . d herei nbefore in _.respect of E ggaratlon of
SHBEGHS et m@-@ﬁmp’aﬂﬂurﬂ%%@és FAurReL, B, B

djr%'fﬂyf]‘}grtpygl th E;ag\b« e}é%m\élsa e ]:ME&LE;I' I EVlV: : ! C,) §<3| 5

- VI, )GCIW XX~IIV JV—\7I rd "LTII,

3J I | b-l
Cﬂalpg%mf ity 'ﬁ’%ﬂ? B R i s
corp aﬂﬁha%{m}%ﬁ:ﬁ ofthAmRE 00@@@‘3&1‘1&@5@ irbdetiekeimwhier by

conventional synthetic procedures, i,n ~accordance with
repstsamid ar itz aindysad | Y represenia - CEBIORS t r hiengpmsperding s

ol 2 BRI GORGE G, S SEEACH SO RO

or, WkEg ’R_gNs:jd‘hher il elyaasiting v@t@aﬂh@mﬁu fitthhegd fb}r-dﬂbydrﬁmﬂ\/l
Trost _and |-
of the reseltant mtermediate in the pressnce of a suitable dehydrating agent, such

2z POCI;, in all cases under reaction conditions that will be well known to those
skilled in the art

Compounds of formula 23TV may be prepared by standard techmiques. For
exarpple compouds of formula XXTV in which D represents a single bend,
-C{0)-, -CRIRY-, Cpq alkylene or -S(0);- may be prepared by reaction of a
compound of formula XE,

RZRS L1
N Ty XL
L3 N

wherein 1.5, LY B2 T and Y are as hercinbefore defined with a compound of

formoula X as hereinbelore defined, for example noder reaction conditions sinlar

to the correspondi ngc-iz,%mm;.mmgm
h

e
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Fl em ug, Petranmou Press, 1941. Indoles of formulae fl,

L1, DTI, IX XAL X1V, X\'J XV, },VIIl, XfX- XX,
WO1..{|L,,|5J3( V, 3 ~T, XhV1, Xrvfl, X-~WVI11. XXIDCTAQRA5#0498]
YCL™ 1. )MM XX CV, )CXIX TI, ] VIT, XX VTIL X 'IX

and X, may al so he pr 7orntd with reference to a
st andard heterocyclic Cheni stry te> tbook (e.g.

Iere ocvcl.i Cheni str - A=t VLR and
o thosgxioge:] ﬁﬁfﬁ%ﬂ Sefpry T L Pz & a5 Qlybﬁlbwar%nugn 3

— -l alf £on||rreheIIS|ve Heterncyellc Chem shy I T by
]{-m’”${ | 238VKatr|tch cy, G yd_ Rees and E. F. V_
Scrl ven, Perganon Press, 1996] andlor nade accor di ng

t he follo I I 0 asncHar }gxamlje]fﬂ
Cnmpoélaﬂzb F?&lgulgfmormi %Ig\m Gﬁﬁw

and XXVI |
¥V, X rmg;e Q@‘I%ﬂmé( ){K,eml | oAt X3V oTpeL ids VL ?l?iﬁm
T- 5US ~N AL | UB r
IOONVs OBSY VEUE B Tp é-?@é’i-’ﬁ& w B?@? Eﬂ)“r ecﬁe rel
£ @bﬁaﬁﬁﬁ%th&r Loigound hof
ﬂ"ﬂﬂa"? gﬁuﬁé"q‘ ‘B’ﬁ Q}{ IGD%O%lO???EG IPCTIthHZ0051004981
the procksskS, idbzihed rlesmcmr Ve WD"-HﬂT@DI@] szeﬂtherr anecediEi%e s

h bsf or e def, E |
NG ST LA S e

Ir { Lgnditio N dn ARk alth:ealnﬂ&ni\pebgunbe
EPPTDPB?%F}E\?%g% E%Errgg%?#gﬁn% ° 5 g corrﬂg?ﬁrﬁd of forrrvsfué‘a'alT

may redékhd mf?ﬂdfﬂa C&hl,’b&hm':lewé\/ﬁﬂﬁayuf SwrErEais by Br
ei t her % ]qu, , and Q SUB, X, TandYare
FlemingsPerparperlagfioePdr ¢ defl ned. When V repr esents - C((D) -
t he intcanol ecul ar cyclisation
Indnles of formuize 11, IV, VI, DL FIL XTIV, XV, XV VI, X1, 300,
XXV, 300V, SO0V, 300V, SO0V, XXIX, XX, DO, OO, 330K,
OV, 30NV DXV, JO0TVILL X000X and K. may also be prepared with
reference to a standard beterocyclic chemustry teytbook (e, “Hererocyelic
Chemismy™ by 1. A Joule, K Mills and G. F. Smith, 3 3™ edition, published by
. Chapman & Halt or “Comprehensive Heremcycfm Chemisny IF' by A. R
Katritzky, C. W, Rees and E. F. V. Serven, Permamon Press, 1996) andfﬂ'r made
aceording 1o 1he following general procadures.

For example, compovnds of fornmlae T, XV and XXVII may be prepared by

reaciion of a componnd of formula XTI,

Q-1
KI/T -y

wherein SUL remesenls the substitution pattem that is preseni in the relevant

2 S, - A Te TR F ™ T ) .ir o
compound 10 be formed (b dis case, the compound af farmula If, XXVI o

P e

mere ce s
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may be induced by a reducing agent such as Ti d s/ CX

T id 41Zn or Sml2 under conditions known to the ?
Wﬂs,hhdfd?%"per son, for exanple, at roomtenper @E.IIIJ[G% ﬁu@mmnm

presence of a polar aprotic solvent (such a
THF) When V represents -CH2-, the reaction may be
perfornmed in the presence?iof base under intranol ecul ar
15 condensation reaction conditions known to the

represents a single bond, nay be prepared by way of

N enitzrscu indole s ntheS|s by reactlon of a 20 :
samepadie Termyls [nanda ¥ may | altpratiygisrbeyprepared Py geaction of '
oA, ﬁgﬂ *1 h GB2(1051110498J or a raulLoner )

c%%@ (£3:§ g?l is as berei nbcfore defined, and

preferably -C(n)DR 9'- and "1, Y. Rl and ROr' are a=; H
l'i.seinnefore defined w benzogninone under .
condi tions than are kno iu those skilled in the art
y Conpounds of for {XDI may be prepared by
reaction of a_co of {oknula) LIV, H XLIV
S hs herei nbefore defined with a
3 NITCFI,-T-Y XLV wherein T
is as hereinbefore definéd and preferably a single
bond or optionally 15 suH'Hjtuted aryl ene or
hcteroaryl cne, and Y is as 'hcrei-nbefore donned and,
when T represents a single bond, preferably
represents -C(0)QROa isiwhich RO' preferably does not

whireR! vSiepiashiyd einge nC(@Pder-CER) dhd iINSTR NAWT tad tthee as

person skilled in the art (i-c- conditions to I nduce

herginbefhtfedriBEd o TV R@aY tIEBIRSTE b1 HBWe dhepittame eilim cYgisation
ma!i {%ﬁ‘i%%%r%?égh' ol R dgen! QlhAWEGCRICRT QLELHA M G, hhg!

conditions koown to the skilled person, for example, at rocme temperaturs in the
presence of & polar aprotic solvent (such as THF). When V represents -CHz-, the
reaction may bs performed in the presence of base under miramolecuiar

condensation reaction conditions known to the skalled persor

Compounds of formula X3CVIT in which D° represents O and the -OH group is at
the 5-position ({Le. R*), R, R* and R® all represent H and Q represents a single
bond, may be preparcd by way of MNeniizesen indele synthesis by r;:actiu]l of a
compound of forrmla XTITI,

1

'fﬂ:x XL

IiT T-Y
R1

SRV Irw&giaaeb@mud@nﬁéuﬁc@dof froramiieseiybaine. defiomhiskier f
.represents .0 and s_at . the.5:position :
Fitl RS S A BV el 2 B s B R Y ¢

- -




2D Conpounds of forrmula XLI may be prepared by: (a)

\ reaction of a compound of fornula XLV . et
wo 204 igFos | S WD R00610777G3 2 CTI mzoos?g%étiﬁé’l"%"““
wherein SUE is as hrcinbefore defined with a conmpound

of formula VI1, Q"1 Y XLVI! Owherein Q X1, T
and Y are as hereinbefore defined under condensat| on

or tﬁﬂﬁhﬂb:t ihenss, kniwrintX" tthes dkisinbedrpalcdiri. 6) PTEH @P}}on

i formula XLVl T, wohd8 11 N24
'C{W%ef @}drﬁngaé‘ i%‘(‘}f; AT & HEar o & ¢ ¢ llr]%[gdﬁvm%t H:Z%q conpound

e 1 lﬁa&q&eﬂﬁnﬁnm Y XLI X a wherein R
Mdﬂr&rudlrufgg%%]t&]s& OH, O(%l alkyl or Cl.s alkyl and Q X1, T

and Y are as hereinbefore deed, for exanple under

Cc-mp%ﬁg Bf]lzngmulgﬁ?ﬁm s b R Sirgcli %?%MB%I 0 drionidl bt ed
formula XLIV,

Lh

SUB H XLIV

10 wherein SUR is as hereinbefors defined with a compound of formuls XLV,
N;CHL-T-Y MLV
wherein T is as hereinbefore defined and prelevably a single bond or optionally
5 substituted arylene or heteroarylene, and Y is as hereinbefore defined and, when T
Tepresents a single bond, preferably repressnts -C{O)OR™ m which R™ preferably
does nol Tepresent hydrogen, under conditions known to the person gilled in the

art (ic. conditions lo induce a condensation resction, followed by a thormally

induced cyclisation), followed by protection at the 1(N)-postion.

Compounds of formula XLI may be prepared by:

()  reaction oi'a compound of formnla XL VI,

P ARY|
SUB -
@\ .-'NH;_I ’
i

R

e

e Cpm g e T e T e - T
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Conpounds of fornula XLII may be prepared by reaction
of a conpound or L, w* gnu nr x, PCTfGS206f{lI H49Fr o

P R IR

WO 7%k SUB NH2 - wherein SUB. Qand X1 arﬁfﬁ’_ﬁﬁgﬁﬁﬁh&m

ore defined with a eonpouad of fornula
Y-T-V-A LI wherein T, Y and V are as her inbelLore
defi ned, under standard ®oupling conditions. |U
Compounds of formulae }ill, XLIV, 3 Z fir; M, : LVII
WE T- Xbdeinl SERE is |2F bareinksfern ede ikl Fapqmpound ol
avai | abl.e, ar. own in the literature, or may be
obtaineg“EFﬁﬁgFﬁgy anal ogy with the processes
descri bed herein. or by conventional synthetic
procedures, in accordance with standard techni ques,
from avail abl e 158s¥Arting materials using appropriate
reagents and react|fi on ditions. In ' respect,.
the skilled reader %ggfer to innergghﬁ%
" Conpr ehensive Organtc Synthesis”™ by B- M Trost and
|. Flemng, Perganp®Press, 1991. The substituents );
r, T, ¥, R, Rt , R; R', R and Qin final conpounds
of the 20 invention or relevant internedi ates may be
nodi fi e n re- td]']geg, f hathdt | Rndd é@mpder
processg?%ggsgﬁiggdqabove b?émgiqgﬁﬁhegﬁods that are
wel | kneswiletsation bosktisls linbe td the shilzdpersonExanpl es of
such net hods include substitutions, reductions,
oxi dal i ous, al kyl ations, acylations, hydrolyses,
es i fLcat] , FhilE GELVIONS. The precursor
grg§£s ?%g&ﬁgﬂ%ﬁgﬁggﬁn§gh§ di fferent such group, or 25
to the groups defined in fornmula |I. at any time during
the reaction sequence. For exanple, in cases where Y
represents -C(0O Q-tY¥sgnd R92 does not inkﬁimlly
represent hy8bEge g providing an ester ¥unctional
group), the si(1lted-persqn will appreciate that at
any stage awi ng The synt%%sis (e.g_the final step).
Lhe . rel evant substit'tcnt may be hydrolysed Io forma
carboxylic acid Junctional group

wherein SUBR is as hereinbefore defined with a compound of
forimla XK,

L i Tt T

Q-
R™ XLIX

O

wherein R™ represents OH, 0-Ci alkyl or Cy5 alkyl and Q, XL, T
and Y are ae hereinbefore defined, for example under Japp-
Klingcmann conditions known to the skilled DETSOn.

Componnds of frmula XLII may be prepared by reaction of a compeund ol L,

e
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WD 2006/ 07766 PCTI GB2005/ 004991 75 (in which case Rs'
wi || be hydrogen). In this respect, the skilled parson
wo wimyseRl so refer to " Conprehensive Crgan|€C¢GHE¥P A0 v
G oup Trrnsianl narrons” by A R Katritzky, O.
Met h- Cohn and C. W Regs, Perganon Press, 1995. 5
Conpounds of the |nvenf|on may be |solated fromtheir
reaction mm-tures ing conventional technique. It
wi || be appreciated|py those skilled in the aft that,
in the process d h above and hereinafter, t he
functi onal of iHvernedi ate colmpounds may need
10 to be by protecting groups. The
protection an ction of fractional groups nay
tal k place before or "after a reaction in the ;
above-nenti oned schenes. 15 Protecting grcups may be

renmoved in accordance with technjgues that
u!hcrgiﬁrmm '@ and ﬁbﬁE Emﬁiﬂlwi—q"ﬁ df'ﬁré'da?{ﬂ] 5ﬁ'am£g es C r |r¥J&L
hercinafrer. For exanple, protected
Ll comoundsl nt er wedi at es descri bed herein may be
converted chemcally to unprotected conmpounds using
standard deprotection techniques,. 20 The type of
chem stry in¥el+we&lwi || dictate Yhe need, and type, of
protecting groups as well as the sequence for
acconpl i shing the synthesis. The use of protecting
whnr=% QUPS Jns ¥ UkrkYadgaeiibbibee idefingt, otedst  Sjnderd FHEPIHE
anic Chem stry", edited by .r WF MQOre, Plenum
condﬁEmess (1973), and Protective 25 Groups in Organic
Synthesis", 31 edition, T.W Geene & P.G_ MV\ﬂt ,
W ey- luterscience (1999) Medi cal and Phar utlca
§D§gnggﬂpmymm§kbﬁfﬂﬂéﬁ]&hﬂnakﬁﬂaviT%&FEE

Compd
arn~acenticals. Accordi to.a 1 bgf
LI are hﬁarmwmnﬂlmﬂ}’t Rt ibles %Tg’g‘? a'h%othr%gjﬁnd nt B%ﬁ

on_far EAbGENri6 adr. bywinventional
ﬂhfﬂm‘zﬁ?‘ﬁ glﬁﬂ?{;‘,“%?i“'“@%r %f“ 652%46%5*4049& 76 Iu )thougﬁ |
syntbcBLNERAlSs, Oint Boidaven m@nmna@ﬂrgueéﬁé%@% #leal

nctivii?. as such, ce:talj acr.ephiabl e
starfing angerials pﬂag @@P@@“}F’mdﬁqe\? . VGSHE?&? WohGffibhs.act

respect, the deilled readsr may refer to e
Synthesis™ by B. M. Trost and I. Fleming, Pergamon Press, 1991.

L T ]
v HER

r alig “Comprehensive Orgarnic

s T.v.RL B R, Y, R and Q in fmal compounds of the
jates may be mndiﬁed ope ar more times, afler or

invention or relevant intermed
way of methods that are well known to

The substifuenls

during the processes described above by

those ckilled in the art.  Examples of such mefhods include substifntions,

rednctions, oxidalioos, alkylations, arylaijons, hydrolyses, eslerifications, and

etherifications. The precursor groups tah be changed to & different such group, or

to the groups defined in formola I, at any time during the reaction sequence. I'or

cxample, in cases where Y Tepresciis C(O)OR™ and R™ does pot initially

represeni hiydrogen (S0 providing an esler fiunctonal group), the skilled person

will appreciaie that at any Sia2c dwing the synthesis {e.g. the final ste ap), the

relevant substitnent may be hydrolysed Lu form a carbosxylic acid fhinctronal group

Y- et
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conmpounds n[ the invent] (1L may eri st or he prepared

whi ch niay not possess such acutity, but may be
weeshnsAm7sdeer ed parenterally or oraly and ther eafh @ R&n5ue;

nmet abol i sed in the body to form conpounds of the

i nvention- Such conpounds (which may possess sonm

phar macol agi c~l activiry, provided that such activity

As _.appreckably lower th that of the '-acrive

(1B SFRYILTES Bt d”%#fc'wvg?%éw Jiahis sepSEobF Sl pragPT may also

ref OGS R e lfS wﬁ#ﬁ%ﬂﬁ&m%@%&n@smﬁgwqqdﬁ o,
the invention 14 13y -pro drug of a conmamound of the

K atavaryt Qohisth-tdein argl (Gde. Resmpitsupadsert Frats, 3% m a conpound
of the imv mon- ire an experinentally-detccrab]e
amount, within a predetermned rine (e-& about 1

5 Chapbinds o@kieoMhBigicaliahy B¢ sBRfNE@haheir REOTH0GhHAlEODsing

A" pro drugs of the conpounds of the invention are

cofeiipgaldechEINgs-t hin the scope of the invention 1
urthernore, certain conpounds oC the invention
(including, but not limted to, conpounds of fornula

Tt heill rbevidpiprebialedabst ghoed Hdliedt faethe Rytdhag enlbe mhyc=pes degsibad
or n-unimal pharmacol ogi cal activity as such, but y

abge apghhers IS émcamﬂigfawp@ﬂ SPRESHE FPPOEHE maY noed

%ﬂ:, sEﬁﬁ:afHE' ed in the body to form
10 mtgg%(g% S OI?S% he = n\l}%?r?}ti on that possess
phar macol ogi cal activity as such (includ ag, but oar
limted to, .corresponding.coppounds of fornul in
ThTEROn U GERE L B SRIOn S ASIAEE DRRIS T
afie} £ QeabiR H 4RSate QERRMNGRd LhRmARY possess sone
phar macol ogi cal activity, but that activity is

appreciably |lower than that of the 25 "active"

conpounds of the invention ta which they. ar
15 Priglg fblsrey B8 s G pfteoall fily tlfitiaRl Snag grp el

IndWHSo thhe semonds of abd@s ideseibtd GBrediaGelS Bhyllexample,
possess phanoacol ogi eal activity, andl or

because the ] ] |

prré%%r@@wgsé@tﬁmﬁdlﬂ%dﬂéawdf@m%waﬁ §= 69%Ered chegpeally
o . s whi oh

w0 S8 SRLES B AR TS Bl debrd R SRRABETS 0 Clinds

of the invention are particularly useful because they"

he inventi
20 The tpe of chemistry fuvolved will dictate the need, and type, of protecting

groups as well as the sequence for accomplishing the synthesis.

The use of prolecfing groups is flly deseribed in “Profective (roups in Organie
Chemistry”, edited by I W F MeOmie, Plenum Press (1973), and “Profeciive
25  Groups in Organic Synthesis®, 3 edition, T.W. Greene & P.G.M. Wutz, Wiley-

Interseience (1 299).

MMediecal and Pharmacenbical Ugses

30  Compounds of the invention are indicated as phammacenticals. According to a

further aspoet of the Invention there s provided a compound ol the mvention Tor

wse a8 a pharinaceuaticl.
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activity of a menber of the MAPEG fam |ly. Conpounds of
the invention are particularly useful because they may
wo wnd#idai t (for  exanpl e sel ectively) the adfil{eE3pigpidosl
prostagl andi n E synthases (and particularly
nicrosonmal prostaglandin E synthase-1 (nmPGES-1)), Le.
they prevent the action of rnPGES-i or a conplex of
whi ch t he. nPGES-.| f OB, aLRafAoloaRd]l attivinays:
Althopgh) ggrEpoym: ?1‘3%%’?%} g off g]ct . for exanple as_may
such, D STang gttt cbptlest desorabe bef " Cofpdings
compotis hbe PeoRAIPEHER 7 RRFERAEAR BT oh oS PeEs " and
. .particul arly 'ﬁﬁl adestek @RIk esalGp nfad utidseadiert fve
ﬂcm’lﬁ'nvvfélﬁtrp‘énrbﬁ'a?/dn:ﬂr?nl 't Tt he a%?i vity of |eukal.riene C4
etatobEGA) (heFidy 0 Xanphenpsodnyt e WHEWRT SuEh QEPARER as
that described in Eur..J. Bi 102 suchZRetihdd 1s
(whicbmzyiﬁﬂﬁirﬁéﬂ}wﬂﬁ%g{”g’é‘ﬂu%%}ﬁ'g n "fjﬁ% tréuact ment of
t.hgs i QR dfthe Whicahe"1 BRicpbtride ntoofwhicFCATES are
HPPIEr‘g%EﬁP%%h%npounds of the invention. may al ch il bi t
imetatiResdaGldy b fiot 15 fdspiefoen aRecess| PAPHECEPST &'n
(FLAP), for exanple as may be shown in a test such as
venfiat descri bed in MoL Pharmacol, 41, 873-879 (1992).
Conpounds of the invention are thus expected to be
useful in the treatment of inflammtion., ~I;I'[]]%Jtrelr m,
By ~prodii} Algmidzontd of b yeniide S RO DY IRGEE” KT (160" n
the art to include apy. condition. char aghan, Sedhby aa
comppEdabh %’édn't'ﬁm’ﬁ“"s%%r'fﬁ)‘% pr'o?ﬂel%t Ve T espor:se, whi ch
1o/BYi0e ghi Cid 8d Duphyshem), tioHuwing iotilecani cRATEBEFENI ¢
P di’seases, such as _those ne%gi oned herei nbefojer 1.4
sdmirdadtion ctiepiodaias arfdhd COpRYY ‘5[5 AVFRIOR, TSI
) __.external ,stimuli rge-g- as part of an allergic
15 withnp &8 SR8 8) 1 BRY™™Uch response, which may serve to
destroy, dilute or sequester both the injurious agent

and the injured tissue, may be icf S g4
TFurthexanp|cetaih eemposiie of Hsginvg %/Lﬁ‘, U‘Pga‘b“ﬁ%@g'?ut‘ dﬁ( ahtﬁu'%%d oF

bl ood.vessel.s._ar %l adn\e bmeas norerof
comppwES g 1eBLE g A ylﬂ,ﬁﬁ@‘gﬁﬁv\%}?&@, 1 360" PCT] c;
minirh ?Qéﬂa%nmﬁ Rl acthitgadsuwhl g mAydwsacotnipgrs RemERdy o

y other s}vanptonls.lnoa 0 ,be. associ i
20 onally rebi a6 ORI B Pl 185 QFRREs oM 1
but pot imited

invention that poss=ss pharmacological aclivity as such {including,

to, comesponding compounds of [ormula 1, in which R™ represenis bydrogen).

L

18

Such compounds (which also includes cormpounds that may poSSEss some

pharmacological activity, bt that activity is appreciably lower than that of the

“etive” compaunds of the inventon o which they are metabolised), may also be

]
h

deseribed as “pradrugs”™.

“Thus, the compounds of the vention are useful because they possess

pharmacological aciivity, and/or are meiabolized in the body mlpwing oral or

30  parenteral adminjsiration [0 form compounds which poSsess pharmacological

aclivily.

o
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The term"inflammtion” wll thus also be understood
to include any 5 inflanmmatory= di sease, disorder or
condition per se, any condition that has an
ittflarnmanr)' conponeni associated with it, and/or
any condition characterisg? by inflammtion as a
synptom including inter ia acuLe, chronic,

ul cerative, specific, allergic and necrotic

i o) hey .. i nflarnrzoalion. . ., .
e R L A R T e AT
achivity of meeberf aliths MADK fagslys of 10 this invention,

| nfiammat orypam pain generally and/or fever.

Accardingly., c ounds of the invention may be usef ul
Cm??\""%ﬁe“f]tq&gam'ggoﬁ‘m @ﬂm@c H‘f%‘l‘\ll E“é‘b"?t Fg¥t gy inhibit (for
examplth neRat vl ﬁﬁa_%@livif?,-lﬂdﬁogﬁﬁlﬁ bR OB! Synihddbd FUHRL Qfdeulady

. bowe| disease, irdLahle ovve% s}azdrone. 1 nilatnuatory
microsgmgl Fresfaglandin & sywibaseqls (mE b, Le.othdyapievprti the action
e o g : . . _ . tions
of mpSESKY ekl Ronfha OF Sidch P AL Ll e RLBIE e
may Eligicr mAGES] rherbilating adtfecl, nfoe ctxample, asf nagale demonstrated in

Lpf jLon spsnorr hea urrs, surgical or dental,
he ‘%Po‘@%“&‘&?%i‘?“lﬂqym 'BH%\W@F ¥ ?’5 E?E%Pé'agf‘}' cHrt b U hﬁlo‘ﬁ' the
Lreaimeric 6F , thaved cutdifdnat B GaiGErmkibidoMPsr Bf FRIE) | anfi gankularly
PG g dtome,. ¢l assic Barter syndrome, atherosclerosis,
E ur BBF " Ethritis, osteoarthrizis, juveni]e
arthritis. rheumatoid ar[hdtis, rheumatic fever,
Com@ith QFi (R iRARGY nldy! RihibHORAKichyEy & jeng V! B
- upus ery: .lhemat osuag, véscu%ﬂyﬁgkgg%%ﬁgg?i% EE,R('C”’}’ for
cxamplepy ingy e dhowsiin iasiesicamch wn dbitwdesdribed i iHurs). Biochem., 209,
&Gl efdgbi S..quveltis, wound heal.in dermatitis, egzema,.
25 %%oﬁglgg sa,ndsiﬁr%gkﬁej?‘q Fe b smmb]“l ﬁf"ﬁ?ﬁmt Bk 'dhose condfilons 'in
whicln einhibilxye € r BECY eis diegoiréth I Sofp6tinddS ofN (B CindBiich may also
. h'bgi ﬁgase. alnd F'gr icg‘l e sclerosis, 25 autoinnnune
okl SEa8etYaPl o Y EYame epaling mreieini LAk efos, example as
may GAr LY il aaktit QIchCASthat R&HRY dﬁsmr.aﬂﬂ%%ﬁmm{]ers??-s?g
di sease with an inflammatory conponent. nmpolinds o

(199%he invention may al so have effects that are not
linked ro inflammtory mechani sms, such as in the

t.i-0 Qss. in.a j, Gt . Condi ti ons
Coméuﬁg‘lti? %yﬂg&hﬁ%ﬁﬁi | on%d‘%}]‘% etxﬁff‘czeléréug%ﬂduﬁlﬂl ﬁ'dgh“ tredltent of
imflanmebtémpor osi s, osteoarthri[is, Paget-'s disease audl oi

peri odou[ al diseases. Coll]pontds the LS O 2006/ 07736G

Th PCTI (329051004961 79 invention may thus also 6 useful
® R WG BEHebGuRdmipodi dlsthos, sialleduin (theygr phimclude
any gﬁﬁﬁ“’t ValaBotifAl 855 IRALA" o 0 {3l SHREEH Fospohlh
which may be eliciled by physical trauma, infection, chronic diseases, such as

those mentioned hereinbelore, and/or chemical and/or physiological reactions lo
external stimuli (eg. as part of an allergic response). Any such response, which
may serve lo desiroy, dilulc or sequester bolh the injuricus agenl and the injursd
lissue, may bc manifest by, lor example, heat, swelling, pain, redness, dilation of
blood vessels and/or increased blood low, invasion of (he alfected area by while

WA AT e e

MmO
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Compounds of the invention are indicated both jr] the .
a -ehietppeutic and/or 5 prophylactic treat he :
W ‘"%%gngf)rrenti oned conditions. According tonggﬁ-ﬁ%wg’p&”m
aspect of the present invention, there is provided a
method of treatnent ofrsa di sease which is associ ated
w th, and/or which can be nodulated by inhibition of, :
bloodcdiener odfuntdie MAREGNE anthdr yvspohnaoaTtPGES (esogiated i
_ nPGES 1011%#,LTC4 and/ or FLAP and/or a method of !
with PYEBIGERY CORCIE TR sease in which inhibition of the
activity of a nenber of the MAPEG fam |y such as PGES :
- (and partieularly rnPGES-1), LTC4 and/-or -ELAP is N

The desi r'éclemoiton” r edlithed feo gbe wmerfdodmimt usdyde wiisch

.o ethod.conprises adm nistrafjon of a rapeut kcal |l y
inBa G, PRI S KD NBota o S 7B Ee e
inJart@EshReienan debiprd withd, and/bb spatimiionsikhfetd-gd fyom
_ or susceptible to, such a condition. "Patjients" |
inflanimeiondaes Fa AR PEN INGIHERG ATHeY HEmeRY e p SRO8HK: sUCaREVE.er m
~effective, anplnt gefers t . d,
specify R RO AT AR S firaise dpf s SF BRERMRELRC,
LnowB &t 185 sklERen efcfarf €He tomy thue abib) incihdey efof theepinposss of
~ _measurabl e by sonme test or marker) or subjective (ie.
this inveeticsyinflewmatiry aana7m gengialliepdier &or feel s an
effect). Conmpounds of the invention will normally be
adm ni stered orally, intravenously, 25
AccoBHRBUt-angeusiyef hedeaddipn mecttal byefl der fml frygtrrras alfl y,
tracheally, broncliially, sublingually, by any other
asthmp beqce p i1t e e oag) disFaifat B 5o mflaminatory
oPRRLIBCSHL) L allendesagepdin! ByLompeHAis of
bﬂ“clt E%galgﬁvent |lgﬁ$drrvgﬂ§/ Sggﬁg%r"ﬁ %t er ed%aFoLﬁ’e, but are
headagcefoer wdal yain30hadhyalnias remedciblydiseyemf vikd ovwiections (e. 2.
) pharmaceuticgl fornul ations, including t ets, .
mﬂueaezapsf-‘@%%ﬂﬂoﬁﬂ@ SerRes PRNSE. R iy rf*‘éﬁ@én, bactenial
infect | RECESS Qlmttiiba, BN S biat drobo M@ raedditA.
mfﬁmja]gsr?e%; GB20{T Sl %n. 195]“3130 sst erile sol lﬁLtéiJ\f)ans or
malioswepentd ondréor pacent evlad eendent r zntuspobare aduioat)sn
atinr:-.and the. Lil:e Such fornulations.may. he
eGSR T ROTr (G AR SYRRE iR Olie Bt
arthritd, PRESHAREEU 6= RERGHE Cenma®et arEing henaafiyrther
aspect of the invention there is thus provided a
ankylosing spondylitis, Hodglin’s disease, systemic lupus erythematesus,

vasculitls, panereaiiiis, nephritie, bursitis, conjunctreitis, mibs, scleritis, uveits,
wound healing, I:]EII]J.E'IIIT.IS, CLZEMA, psnﬁﬁﬁ, siroke, dinbctes  mellifus,
nenrndegeperative disorders such as Alrheimer’s disease and multiple sclerosis,
autpimmmupe diseases, allereic disorders, rhinitis, vlcers, coropary heart discase,

sarcoidosis and any other disease with an inflanmatory component.

Compennds of the invention may alsp have cffects ihat are not linked to
inflammatory mechanisms, such as in the reduetion of bonc loss in a subject.
Conditions that may be wmentioned in this regard melude osteoporosis,

ostenarthritis, Papget’s disease and/or periodonla] diseases.  Ceompounds the
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phar maceutical fornulation including a conmpound of the
i nvention, as hereinbefore defined, in adrabaure wth
a pharnmaceutica |y acceptable adjuvani, 10 diluent or
WO 287 6fhpounds of the invention may al so he ToFB Y81
with other therapeutic agents that are useful in the
treatnment of inflanunation (e, g. N SAIDs and coai bs).
13 According to a further aspect of the invention,
inTABHE ria§ REOMEC B8 ufia drtiharassinynborp monkrel depaify rés s¥ahigas
(A) a conpound of the inveqr%ti on, as ut])erﬁgi nhef ore
thegeefiipliog in eil=ne) andims hHd o SPEHES P BGeht that is
useful in the treatnleiit of inflammation, wherein
each of conponents (A) and (B) is fornulated in
Corspnxdsing et mvantic@0ageh andieatesl thotal iy ythe chappapiceand/or
adjuvant, diluent or_ carrj.er.. Su onbi nati on
5 W?R@Eﬁ@?@%%@ti‘%gh?% v?'ﬁ?“é\%ﬁdﬁ:?g?%p% ion of a conpound
of the invention in conjunction with the other
t herapeutic agent, and may thus be _presented eiu%:l';frd
Acaerdmpardiahioasnem el B PresRAMETIOR: thire 2progiHEd 2 mysho

those 25 formnul ation ' lated
ot RgSReT 1 LA S BEeEOORE ¥R BRI e
by HHELRRE GE L108886H of 1B MIEBEGdarpilp semtied NARS (c.g. mPOES-
fornmul ated) as a conbi ned

preparation. (l-.e- presented

10 1),abThy sbeigr FLiAdt molst 2omeihed) Qfdfrﬁadmaﬂkc@n%diﬁ%“gfﬂ t"%é“h

._inyent | : n -3 R B oh 2aSBGER wsnd

i PR of B2, el B BcBRk: PRI ARRPEGEALEBldb e RGEAY

particiilacly . P WESI); 1FE_and/or FEAP. ks deded ~andfes . reguiged (e.g

i s S s sl o o VA

in flgmmatiep). 6 B hisETIeSE P 0 §1HBA TS 1 2SO h b TR &R UL T 4l

Eﬁ%é%{mn?&upp Br BNGhRdRg o uROMPSIIRE, &f hdditbdieafsfined, @

érei nnefore defi-

ned, another therapeutic a_Tent that
15  paiiset usiin fom idrenermidlantensuchf copdifiehi i nation and a
pharmaceuti cal | y-accept abl e adj uvant. dil uent or
carrier; and 5 (2) a kit ofparts conprising

CADRONEALS: niAdmAiaRReREERUNRa) pdizateul ati on i ncl udi ng
a conmpound of the invention, as herein before
defined, in adm xture with a

har ma 1.Cabd i & iy j1-ugieh cBlifers a

Thg &7F élﬁg’%vﬁc? %T%%t’gr%%hsggruaﬁ%c%%@c al fg{g?l Ul at i Oll’] o
20 thariehilidicfBcranat fer tdwer pavatii Thagefict niwat be objective (ie
measurable by some fest or marker) or subjective (ie. the subject gives an

indication of or feels an effect).

Compounds -:rf the {nvention will normally be administercd orally, intravenousky,

25  subcutansousty, buccally, tectally, dermally, pasally, tracheally, bronchially,
sublingnally, by any other parenteral route or via inhalation, in a pharrnaceuiically
ecceplable dosage form.

Compounds of the invention may be adminisiercd slome, but are preferably
30  administered by way of known pharmaceutical formulations, ineluding tablets,

capsules or elixirs [or oral administration, suppositatics for rectal admimistmilon,

- e -



10 useful in the treatnment of inflanmmation in
o @it ure with a pharmaceutical |l y-accept 015
“D”{'[ggj d\?j(tant, di luent or Carrier, which corrpoﬁ(zigfgg ‘(*55“"“&’%
(b) arc each provided in a formthat is suitable for
adm nistration in conjdhnction with the other. 15
Conpounds of the invention may be adm ni stered at_.
sieriieahyngpdegessioe el ParBaTAHBnRFYTHTHI SHPEATT HESa gt
... nay range from between about 0.01 ng/lcg of body
the likge; ght per day (nglrglday) to about 100 ng/L, -/day,
preferably about 0.01 to about 10 ngftgl day, and nore

preferably about 0.1 to about 5.0 L kgl day. _ For_e.qg.
Such Grmilatensithes by BEPBFH Tt ﬁ@”&‘%ﬁffo‘é’?t{‘ F%‘ﬁ%ﬁf?%%él El“;‘}’“mﬂﬂe

cont.ai;n en about 20 0.01 ng to about 500 ng. and
pharn raeu%'1 g@%ﬁ%@&\b{\g t he

Lfy

tween about 1 ng to about 100 ny, of
active ingredient. Intravenously, the nost preferred

don=s wi I range fr about .0. 001 .t u
hccorfigeicE) RollF T condisan Pt Tapul S prdlicd o

ha GRIPNGS FBMpdiad adfi testigvadionn as
th@rﬁ’gp‘g %’gﬁ’% ]cl)se, or the toli al daily dosage_nay be

hercinbetBtend=$inat, dd almboine v 2 qbamecHTicalh 1RO ARVl

. tines 25 daily. In any event, the physician, or the
10 diluensgg 43R person, will be able to determine the actual
dosage which will be nost suitable for an individual

patient, which is likely to vary with the iqutte of
Compadidi ol S iatsotm meh elspyhyeoaiped Svily pibst IGErapReTEHELt i on

that 3Q,is [a be t.reated. ] , ci es, age,
ot o ragriontte el iR S RIATDE el EBBAC €01
response of the particular palicut to be treated. The
above-mentioned dosages are_exenplary of the average
15  Accordiaséo atfmles agzest obthecaupmien. HEIG HATYHEhR SABRDINatcn
20061077366 PCTI CB200 51049R1 r instances where
produg] CRHMME | owe  dosaMc ranges are nerited. and such
(1) & ool &F thhRvatiopeastiorditibedort vl aml Conpounds of
the invention may have %ﬂﬁ %g%/ant age t.h They are eff
(B)  cmbiber theyapputis agmethat BEgs B e PR O AT E6PE st a

renber of Glpm DREDITh HdSni%fure with
“ﬁerﬂ‘ﬂr%agﬁgélcg#ﬁgg g‘%ﬁ@ﬁ%é@%qﬁ %EII%J)] and parti cul ar | y i
20 phamﬁﬂeﬁﬁ@ﬂ%ﬁispﬂhh&ﬂjagmmﬂm&r @ymerhase-1 (nPGES-1). The

compounds of the invention nay reduce the formation
of the snecinc arachidonic acid netabolite PGE2

W | BgvidRror HRY SkibRRaRh Gthesmeenehekat ed
Such Cﬁﬁ&%ﬁﬁ%ﬂoﬁﬁgﬂg%ﬁ% met g%ol ites, and thus may not
invention in copjunction with the other therapeutic agent, and may thus be
presented either as scparate formmulations, wherein at least one-of those

formulations comprises a compound of the Invention, and af Jeast one COIDPIISES

Yl
L |

the other therapeutic agent, or may be presented (1.c. formulated) as a2 combined

preparation (lLe. presented as a smgle formulation including a compound of the

invention and the other therapentic agent}.

30  Thus, there is further provided:

A T T et e B et e ey e U N —
Tamiaa P e e o S e L e LY LR L i H T e B o et e S oo . i i i PP, By T, 2 X R Ll W SEDEE

TR Y L T P
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10 give rise to the associ ated side-effects nentioned
her ei nbef ore. Conpounds of the invention may al so have

wobthgaéant age that the3, may be nore efficg E*ﬂiﬁ%ﬂsmmsl

than, be less toxic than, be |onger acting than

nore potent than_ product fewer side ei7ccts than, be

nore Easily absorbed thang! and/or have a better 15

uhar ni acol di netl c profile (e.g_ higher o]J | . )
{1bizoBkaameapiticat for g ipeeine G e4rasHRd) 0 ﬁl‘ﬁa%’-‘m%f?&f Gt
hePAYR 4L *h%@n&%%mpﬁﬁ ERRGR! QQhCAk: isRRY®I Gothe Blagnent of

chem cal propertiés over, compounds known in the
infooetiat, tand Mjnéarl&mnem:ual]ws@spmblt heuaovelostt af edrier; and

i ndi cations or otherwi se 20 Biological Test In the

assay nPCES-1 catatyses the reaction where the

(DfUQ%{ﬁM%mﬂggmémrﬁﬂiﬁﬁgt ed to PGE2- nPGES-1 is
expresséd i nE coli and the nenbrane fraction_ is

(a}du s@opmmammxgﬂmm@am@ﬁmsm SAIOPOARA oF sy Byyealion, as

S
et dPe PRI et Rt B P skt e
25 %@uwhﬁLOmhﬁﬂﬂﬁic&ﬁ&IOa‘_nHS A / I\/bGN (7/ 3) cont ai ni ng
FeCb (25 nll12) and HCl (O . .The assay is
{(Bper £ap @PUF% GPRTEE ARy @f:ly#@a. oGt wapcﬁp%ﬁ%%ﬂ‘f that is

Ana h pt . of per f of
revgﬁ%d p a%]E Eﬁgﬁ@)ﬁ?\?\atﬂgrs ﬁ%qgllﬂ npc vvlth aﬂjfs.%
X 1§Ea:mme1fﬁitﬁup~amm)ﬂe aflhvrampdiliest pitaserconsi sts of
HZO/ 7/ contai,ning. T, FA (0.056/), an

e eBRATEE™| &) A B8 B PO St R 5 el dor

frah A&l lﬂ:rcmﬁrﬂrﬁhftﬁu 4t ng i s added
chronol ogicalfly to each well: WO 20061[ 177366

PC TI 01200510 049 91 83 1 100 kLL nPGES—l in
KPl r. wi.th IuIathlone rotei

t PE bl i bR iRl Bf Sl doses | Oral,
IBME% aﬂ&ﬁﬂm:éﬁ@ﬁb%e@fmﬁyhﬁnﬂ ﬁﬁﬁl a&mgom:mm Al of

25 muute& 5 L of a 0,25 nMPA I, solution.

bod:m‘alght p@'rﬂaaf(mﬂ@fcb%ttea@?ﬂf 1 OR me/ediye Paftidy pByutdh0 1
w0 fRENE% 7/gﬁ(d Ourfimor! AR LBAR o8 bk SREReAGERY

I‘Dr e.g. omal admsﬁ‘aﬁum the compositions fypically contain between about
0.01 myg to about 500 mg, and preferably between about 1 mg to about 100 my, of
the active ingredisn!. Intravenously, the most preferred doses will range from
ghout 0.001 to abowm 10 mgkgthowr during constant rate infesion
Advantageously, compounds may be administered in a single daily dose, or the
toial daily dosage may be administered in divided doses of two, three or four times

daily.

Ip any event, the physician, or the skilled person, will be able to defcrmme the
actmal dosage which will be most suitable for an individual patient, which s ikely
to vary with the rouie of admmistration, the type and severity of the conditien that
is lo be trcated, as well as the species, age, weight, sex, renal function, hepatic
lnetion and response of the parlicalar paticud to be eated. The above-mentioned

dosuges are exemplary of the average case; there ean, of course, be odividual

A = g

e
[
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1 fI Exanples The invention is iliustrared by way of
the fallow ng exanples, in which the fol] Qw’ﬂg‘%ﬁ“’&b“"“

WO 200645F¥ 6y ati ons may be enpl oyed: Dy cycl Ohggy

dt nzyl i deneacet ane DLBAL dii sobutyl al um ni um hydri de
DVAP 4, 4- dunet hyl am nogyri di ne DM di met hyl f or mam de
DVBO d| nmet hyl sui f oxi de 20 DPEphos
instandRh iR Hiphenydphosphinoprent etk andsepe aay Hhin
acetate HPLC Hi gh Pressure Liquid Chromat ography MGN
the scope 6f BV IY4TFlev-MB mass spectrum 25 13RR nucl ear nagnetic
resonance it roomtenperature T' MEDA - N, N N,
N -tetranet hyl et hyl endianmine TFA trifluorgacetic acid
CumpD'EEEs tethe alydiiaf mmephe80 thealvifizss that hey arc eflective.

9-di n-tethyl b
prefecapby AR MO EORT P ESSU05 SISO T b ot er % :
pmslﬂ%%g! Iﬁgg?n e [(PEEHT TS (aftkintaeld rhivrdshmat pi‘cmtztgéxdsn

th ow arr comTerC| al:' available f orr;

symihas- Bi (@RGAS]dr (B, cPppeuTgRofi B8 §Vepon EEshIpdnge éh‘j‘

rbon | neth.l 4. di et hy ut red
fﬂfﬂlﬂ’&’ntqr ihg ERTF‘%L%I’TC i a‘%r‘g ggl - B cargfb I |1éc aci d Ca)
formatidn & D[,_Jrﬁ eght Jdnaﬁmdm[rﬁcﬁ’ﬁt&mc dcithinatbe Ea¢, 284 dmcdinei’ cotici d
hyl” estef A nvxrture ofT', Al

give nmtetﬂm) astocipyef-splreriiAckiaent tprheebao%: 42 S rnnwl ),
1, 3-acetone- 10 dicarbo2ylic acid diethyl ester (7.8
rnL, 42.8 mml), a catalytic anount of
Compounds of 1he Invention may alsa have the advantare thal ihey may be more
efficacious than be less towic than, be longer acting than, be more potent than
produce fewer sids effcets than, be more easily absorbed thar, aadfor have & better

pharmacokinetic profile (2.8- higher oral bioavailahility andfer lower clearance}

than, and/or have oiber useful pharmacological, physical, or chemical properties

over, compounds known in the prior art, whether for use in the above-stated

indications or otherwise.

Biological Test

In the assay mPGES-1 caiafyses the reaction where the substrate PGHs is
copverted to PGEs. mPGES-1 is expressed in B colf and the membrane fraction 1s
dissolved in 20mM Nali-buffer pH 8.0 and stored at -80°C. Inthe assay mPGES-
1 is dissoived in 0.1M KPi-buffer pH 7,35 with 2,5mb glatathiome. The stop
solurion consists of H:0 / MeCN (7/3), containing FeCly (25 mM} and HC1(0.15
M. The assay is performed at room temperature in 96-well plates. Analysis of
fhe amount of POE; is performed with reversed phase HPLOC (Waters 2795
equipped wilh a 3.9 % 150 mm C18 column). The mobile phase consists oF Hz0 /
MeCN (7/3), containing TFA. (0.056%), and absorbance is measured at 185 om
with a Walers 2487 UV-deiector.

The follnwing is added chronologically Lo cach well:
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p-tol uenesul fnnic acid and CHC13 (50 nL) was heated at
rellux or 6 h -u,,bile the water was renoved with a
-Starkvap. The minture was concentrated and the
w“ﬁ%ﬂ]ﬁﬁf&?e compound was used in the subsequeht T&Fe|ys/004951

wi t hout further purification. 15 (b) 1-C4
)i efnstlatni noohen I'l 2-gfll nnvcar Uan~| net hv] - >- hydra
~i ndol e-3- carbo?n'lie acid ethyl ester A mature of

1. 3- ('10di ethyhpEESRAPhLNKIFabuTe) peitt - Juarissizoi Toati golein
di et hyl ester éll.Q_g, 342 mmof, see step (a) above),
1, 1-cBeHasesmBAe EANE2 g, 42,9 mol) and anhydrous
MaCNN « 7Q .4l |l urred: at - f. -

2 for o P by BV, LR e 5l U e e o

recrygstialdek zed fromlvitOg- Yield 4.5 g (30%.
(c)4-17iethvlamonhenvl 7 2-et ho~vcar bonyl met hvl - S
3.1 4t ¢ #luel Arsth =M naH: goipRgbrabare gihthe) platcad ot n
I eiter A mfxwgg of
1- (2ERTPRG B SSEISRy 1 ) - 2- echot ycar banyl et hyl - 5- hydr
4 an-wagj_jsﬁqj%mﬁgn_car boxylic acid ethyl ester (200 ny,
0.46 nmol, see step (b) above), Ct(QCAc)a (83 ny,
4. 48 Biub) per sataple s Wadroavewitly HB&R2- enebor ani ¢ acid (129
ng, 0.6S nxnmol), pyridine (55 pL, 0"68 ntnol), Et3N
(94 L, 0.68 mmol ), nolecular sieves 4 A and anhydrous
EIQB?QQZ (10 m.) was stirred al rt for 2 d, filtered,
concentrated and plrrifed by chromat ography to give
the sub-title conmpound” 30 ie}d 150 ng, 56% f WO

2006/ 0.77366,. PCTf C1320U5/ 00498 - . sy,
The IE3FHER T st B3 300 fﬁwﬁé‘ﬁn o RERAFS & Which the
folioHeE aleliRitnrhefBs embloykndol e-3-carbon v is acid A

m xture of
tY 1- (4- di et hyl am no;ﬁh’éWF)jbﬂz- et hoxycar bnnyl net hg' | - 5- (4-

-trifluoro- nethyl ﬂggg}q ' | e-' amar boxylic acid
1ﬂ’ﬂet hyl ester (150 ﬁlg; g\%ﬁgﬁm%%lgg see step 5 (c¢)
DRhove) ; NaOH (aq, dédsttuiylAumigiuangddicoxgne (2 nl) was

stirred at -120 C.toy 6 _h, cooled. and acidified with
DM{F (ag, 1 M to 6&%@%}?&@%@@% fd with EtOAc. The
D]\g@”bi ned extract s ueLByasARAH th water and brine,

r

ied (Na2SM4), concentrated and purified by
DM omat ogr aphy t odgnateylsiH@xidet | e conpound as a gray

or T a5 WA Bl 20,15

EidAe 4H); 3.85 sthyl acetate

HPLC Hish Pressure Liquid Chromatography
MeCN acefontirile

MS mnass spectinm

MNRE nuclear magnetic resonance

It room [emperakure

TMEDA N.N.N' N'-tetramethylethylendiamine
TFA irifluoroacatic acid

THE tetrahydrofiran

xantphos 9 9-dimethyl-4,5-bis{diphenylphosphine }-xanthenc
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{s,111); 6.81 (d, J = 8,311z, 2H); 6.95 (dd, J = 8.8
and 2.1 Hz, 1H); 7.02-7 27 (m 51-f
WO 2001 Ty | 2Th: ;?80 (d, 113) ( 1<: xanza\ple g% ‘(5’9*“““”””"’“‘
2- Carboxynmethld 1 ~4 cblorarhenvi - ?
tri~uoronet hyl nfi cnoxykd ndol e-3-, carboxlic acid (a)
3- (4- Cbl or ophenyl am nn] pent - 2- enedl oi c acrid _diethyl
mﬂnmﬁsﬁnﬁfvﬂ D@nd Wheihidl euameﬂqg cnm‘.d_uwhsﬂ phﬁe pamdgsef ndescribed
accordance with ? g g ermh f9%als.
below derovirampeadllvi ayatlably F9y € (54 T e
] - 2- et hoayr ar bonyl net hyl - 5- hydroayl ndol e- 3- car boxylic
acid ethyl ester The sub-title conmpound was prepared
Exam 1n1accordance with step (b) Exanple I from 25

- Ca: 4 ch Oeél;cr O@gm yngo@%h@eq%la%a é Q\—E)r-%%fmnr nE Hﬂh%&‘\ f’l'rlglr:-

Yi. el g (16%9 (c) | (4 Chl nzn~ hcnvII-
'—”‘irh%%-ﬁlo%%ﬁ bonylmst hyl -S-Ctritluoroneth nhenoxv] -
aC|d ethyl ester i udol e-3-carbc lie 30 The sub-title

(o) 3T ARl Shh S, B AEAOL dBR GRSt ep ()
gi%&f%l_@ii!—ﬂi
RY.LtheRt £t maﬁaimﬂw{mgh% 8 Gyl 1ax%mtcd@Fe 3

ﬁm—kug%\?gjgg‘y |ﬂcnl§%:| et hyl ester (185 E rrm)1 see
dicarb&heip 4ch) diExaipise 2)7. %rﬁfeL 47%F|1W'88r & Fﬁ@?“ arnbunit. o

benrenebor oni.c & Yi elhde 185
prrohergsleBERd @éﬁ@é&ﬂfé%@[ W5k i YOl By i ¢ 7361,
water 85 repyabél]with SAR-Stark G, AV shixture wts LDMW@W El‘“ﬁ the

efl ['unrnnct | nl nheno>-1}i - 1El- jndnle- 11@gar y

sub-titeciothpAundivets wsed Bfh syPEEGUERy %‘T’Eh“ﬁﬁ]éjﬁ’{/ﬁn QP‘_LFSF Car bon}

Imeth}'] 6 (4-ffiflupzanmeLhyl- a

phcnoxy)i ndol e- 3-carboxylic acid ethyl ester (140_ny,

0251 D jeiy BeAnSileayll-0)cihdxeabbrerpythy Nadpdragindms-3o
© and dioxane (2 m.) were heated at 120 C for 4.5

@ﬂh&ﬁ&l@ﬂbﬂi&‘éﬂuted wih Hca, acidified to pH 2 with
A m’ture ol 1+ (—diﬂf%la&_ri}qophenylammojpﬂm _Z-enedivic acid diethyl ester

(11.9 g, 342 mmol, see siep (a} above), 1.4-benzoguinone {4.62 g 428 mmol}

and anhydrous MeCN (70 ml ) was stirred at 70 °C for 2 d and al 4 °C for 1 d. The
solid was collecled and reerystallized from MeCN. Yield 4.5 g (30%}.

{c) Hd—]’)igﬂwlaminmuh&mrﬂ—E-Ethuwcarbunvhnﬂthvl-i—|’ 4 trifluoromethviphen-

g}l:v‘ﬁndola-ﬂ-c.ﬂrhamr]ic acid ethyl ester
A mbdure of l-[4—dicthy]amjnc:pheny1}-E—Eihr:m}n:.a_rbun}rhnethyl-S-h}rdmx_v,r-

sndole-3-carboxylic acid ethyl ester (200 me. 0.46 rmmal, see step (b) abovel,
Cn{0Ac): (83 mg, 0.46 mmol, A-trilapromethylbenzeneboronic acid {125 mg,
0.68 mmnol), pyridine {33 uL, 0.68 mmol), Btat {94 pL, 0.68 munol), malecular
cieves 4 A and amhydrous CH=Ch (10 ml) was stred af i for 2 d fittered,

concentraled and purified by chromatography to give the sub-title compound.

Yield 150 mp, 56%.
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-cihyl ester {185 mg, 0.46 mmol, see slep (b)) Example 2) and 4iriflugrometlyl-

extracted with Et0?. C_ The conbi ned extracts were
washed with brine, dried (l1da2S04) and coacent zat ed.

WO Ih@tt17éss due was treated with CH2CL (2 nl) rrorgi2eesdu@osi

the title conmpound as a white solid which was
recrystallised from Cl4, %JZJBtOlB (9:1). Yic] d 45
rr-| (37% rrp274 276C 200 ND-12' IH-NM : (DI\/ISC-ds)

’:d}E : B8 T3 130 (br—s.
ind@Hh3-cdrbo ﬂg a@ﬂe 3 2 Car bo t rrethrl f- ItenO 5- 4
r|~unrn heuo }|n nl e- 3- (a)

frﬁ% EHamin éﬂléemﬁf né’?ftlﬁfﬂﬁf'-“ 'e “‘?ﬁ%

mt‘ay@hr:fzé 5&@@@9@9&% an@&n A Rfkr i DS 0AGE OF SIPRGS, LM g

ST e a1

nple 1 Trom 30 aniline ( 2- Et hocarho
{c) #hﬂeﬁ}ylﬂa{BHtﬁwﬂdﬁsz rtllL]fmﬁrﬂmHﬂmjﬁ?# eil3 veashmd a1 13 Ke it ,

6 bR s 8 B, XGRTRE Y S B RsE PR

TheNefepined Saeds %@e&eaﬁwlﬁmmﬁsm@r bﬁﬁ@ mml {Néﬁ‘:@ﬂ
step (a) Exanple 3) Yield %J@{
cnnmwm}ﬁndmiﬁftd byl clrerrtography Teq wa éﬁd c}m@ﬂmﬂn%mﬁ'

E Lj8achd rLbv] ester 30 The
PDWSEB ﬁ%ﬁ%ﬁ*ﬁr‘g%h@péﬁ% gfee%ared in accordance with
200SHER. (NN IDBFD-E,)f 5oMO09-1 '19 (. 6H); 3.23-3.61 (tn. 4H); 3.85

2- et hwaycar bonyhnet| i ydr oxy -I- l'i ndal e- 3-ca
1 Fnagl ¢ Jﬁsa A: b 6%, e iy LG 0 .

11 S b _ trl f I uor amet hyl phenyl bor oni c
SH3LER E‘EL 155201 g—ﬁﬁ%@@dl - Yield 150 ng (69% 1 WO
20061077366 PCTI 6820051004181 67 (d) 2-Carbon~ntthv_1

1 nh ~1-~ 4-triflun
Examplee? | vl nheuo~~] i ndo] e-3-carboxylic acid The title

06 a8 RieRaEM 0 AnaRs LRSS Meh BSih 8B (D)

carbaxgidwtdg car bonyl net hyl - | - phenyl -5- (4-ttifl uoronet hyl pl
>unoxy)i ndol e- 3- Carbox- ylic acid ethyl ester (130 ng,

5 see ste c anpl The conpound
(a) 3- {'4 Ch_lnrc:nhenﬂammn‘me:e{hé u%ed:%c argi)d Smthvl csker L

The sub-title compound was prepared in accordance with stap (a) Exampls | fom
4-chlproanihine.

(b)  1-f4-Chlorophenyl)-2-ethoxyearbonylmethyi-S-hydroxyindole-3-carboxylic

acid ethy] ester
The sub-title compound was prepared in accordance with step (b) Example 1 from

3-(4—chloroaminophenylamino )pent-2-enedicic acid diethyl ester (42,8 mamnl, s=e
step {a) Example 2}. Yizld 2.8 g (16%).

(¢} 1-(4-ChloraphenylR2-ethoxyearhonylmethyl-5-(4-trifluoromethylnhenoxy)-

indole-3-cathoxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (¢) Example 1 fom

! -{d-chlorophenyl)-2-cthoxycarbonylmethyl-i-hyd roxymidole-3-carboxylic  acid

benzeneboronic acid (129 mg, 0.68 mmoel). Yield 145 mg (55%).
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vvas purified by recrystallisation fromClL,

,IEtC)11(9:1). Yield 45 ng (3 /0), nlp 255-257 C
WO -,(.mgp 0 Miz IHNW (DVMBO d6), 3: 3.99 (s, mfidibronsnuaosi

97-'7.07 (zn, 3H); 7.11 (d, T 10 = 9.3 Hz, 21-11);

7.41-7-52 (m 2H); 7-59-7.75 (m 5H); 7.79 (d, T= 1.7 -

Hz. 111); 12.45-12.6 §br s, rn). Exanple 4 7-Carbowm

thvl-1-f4 nctlwkvnhenyl |l 5-{4- rifluoranet

Ipheno rylindol e-3- 15 carboxylic acid (a) 3-f4-Mthn

n, Lam nc entt-2- enediol 0, agid qdhebitingseansTheki-

td) F—L&I—%—P%—%ﬁsﬂ% epz]ared 'n accor dance with step

mdnlt(qagd_rgéganmﬂajl from p-anisidine_ 20 (b) 2
Et I1( Txycar bonvl net hyl - 5- hv

A s o 3: %aﬂhbﬁwhﬁ%”'—aevw ﬂ?f?ﬁgﬁhéi ‘I(he SUB-11Tle
phm%‘jén“fg‘éri o3 RE GBRN Skl DeeRGEAT SR Ce2INirid] S b&p s(ep) ()

Exampe 04 N‘ﬂélfhaqy_’nbjghwlarand dmypen-mlbred red at il 40 di-deRy |
435 h, sq?ct@&rgi fﬂlﬁﬁgg‘fﬁﬁ%ﬁ) am ;eﬂ 10251-13'5;%1@} eR (@Y, PXampLed4) -

xtracgﬂgt 'I.(\rﬁﬁ tjlh%ﬁ]'% YBhe Ry inkindd SRete ardde Ruashere tankl bﬁﬁc mled
) brinna), i ndol e 3-car boxyl iC ag2 %
(NmS@@teﬁiﬁ Fhensatbd tm'tel | residwnpeRRlhEIE ket ) 10 sive

the “tgfq;%i’g I(:ﬂ%oi\r/]VI‘g‘/’ lfffjrfﬁlgfl vﬁ% %&plhfz%ﬂ% 8. &1./B0H
(9:1}. tlﬂ'fﬁ(%ﬁﬁg[!;\%i ﬂlg,oi’ﬂ Fecar anyl ic aC| d ethyl ester (f76

anol, see ste

200 Lﬂ{zt ]rH R @SORH).- & Mﬂeﬁyéﬂbrﬁ#ﬁ "¢ ?g&p:d 4%11253%9(51 des

ramal ) Yield 1 5 b33 WN 200 | Dxnt; 6

8.2 Ilzy&iI): ﬂﬁﬁﬁ?Pﬁﬁggg A5 gé% ¥ ario ymethil-1-r4 rn
ha~~ i hee]~ I~ Irifluarc neLh[ 1. 1 o~<<iinloL_
~-carboxylic acid The title conpound was prepared in

Examm€Bordance with step (d) Exanple 2 from 5

oo LS A SO AR e AP RRAMITE s et 11

yy ]

-enedioic acid diethyl eslar

{a) 3-Phenvlaminopent-2
The sab-title compound was prepared in accordance with siep {a) Example 1 from

aniline.

(b} 2 Fihovearbonylmelby-3-hrvdroxy-1-phenylindole-3-carbosxylic acid _cthyl

ester
The sub-title compound was prepared in aceordance with step (b} Example 1 from

3-phenylaminopenl-2-enedioic acid disthy] ester (30 mmol, see step (&) Example
3} . Yield 0.92 g (8%).

{c) Z-E’thn;wr:arbnnvhneihvl- 1-phenvl-3-{4-rifluoromethviphenoxv)indole-3-

carboxyhe acid elhy] cster _
The sub-tille compound was prepared in accordance with step (¢} Example 1 from

E-Etlmxycarbnﬂj,rlmall1};1—5—hj.rd1'm;y--1—phunjr[hu:luiE:-S—c;;Tbrm'g.rlic acid cthyl cster
(170 mg, 0.46 mmol, see slep (b} Example 3) and Aqriflucromethylphenylboronic

acid 1129 me, 0.68 mmol),. Yield 130 mg (64%0}.
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i ndol e- 3-carboxylic acid ethyl ester (125 ng- 0?3 mol
see step (c) Exanple 4)- Yield 72 mu (64/0), top
C. 200 MHz 1H-Nn 1 (DVMSO-dri), 6:

wo%@?ﬁ”%&w (s, 2H); 6.95-7-06 {in, 21-1); %"’“8‘8’31%’3“3"“3”““1
8.5 Hz, 2H); 7,14-7-23 (rn= 214); 7.38 (d, J = 9,7 11z
211); 7.69 (d,.7 = 10 886 IL-,: 2I1); 7.77 (d- 11 1):
12.3-12.7 (br s, 2Fl). Exanple 5 ?-Carho vnethvl 1-
3-met hn>' 7y15-{4 er ftuoromthtl nheaoa~ ]i ndol e- 3-
rarbo~jdic acid 15 (a) 3i3 Metho wnh~'ia' nol oenr2

(@ NS%- b Efitinth itk (48 Eﬂﬂaﬁwﬁﬂ@nﬁ}dﬂﬁ&]‘:—qw{lws
pr—evpar‘e%' ance step Example T from

acidn ani si dine. 2 Et hoaycar bonl ~i nei th 3

~_met oewhenyl ] - 5hvdr onyi.ndol e: 3_car.ho vf' b I d
Thee‘t‘ Fmﬁ%‘t‘%il]“ﬂ%pr%% it PEFORIEREH ) %@s dE &pa edi i
Hﬁﬁf . GitRl=Ehylnhbs dole-3-carbox-
@Ef%faﬂﬁ “phényl an%ﬁ%tr%gnt 2- gnedlﬂmacé?é' té‘]l‘lentxhé
yhc@@tcbﬁhﬂiwemlﬁalﬂ;m%m seq §5P @5@@@353 Thevgospmgupd 5

was{g%nga@” Egﬁ#ﬁé TV r}%@'ndilzﬁtd}ﬁ?p g %ﬁ%‘{@l’l X ngl d

255814y 4 ester- The. sub-title conpound was prepared in
accordance with step (c) Exa

mnmmiﬂdﬁfﬁo@‘ﬂﬁ@t@ﬁ gmnﬁiﬁ 5197.(730? (m, 2E); 711 (4, J

-pheny 3Q_e r

— SCIHE. S G A6 ho T de ot b Ver Bl e &) | -
124@ i1 & tdryorgmet hyl - phenyl bor oni ¢ aci d (129 ing, 0.68

mnnl). Yield 170 ing {68%). WD 2006/ 077366

PCI | Ai20US1004981 69 (d) 2-Carboxvrneth vl-I-
= ho; ~xvnhenvl -5 f4 Erifluoronmeta | phenaz7 carbon
~£ﬁp cid The title conpound was prepared in accordance
2- c&wwww}

— -1-(3 -net hoxypbeuyl)-5-(4-triftuorvnet hyl phenoxy)
carboyylic asid

henvlamingypeni-2-enedioic acid dizsihvl esfer

(a) 3-4-Mctho
The sub-title compound was prepared in accordance with step (a) Example 1 from

p-anisidine.

) 2-Ethoxycarbanylmethy]-5-hydroxy-1-(4-methoxvphenylindole- 3-carboxvlic

acid ethyl ester
The sub-title cormpound was prepared in accordance with step (b} Example 1 from

3-(4-methoxyphenylamino}pent-2epedioic acid diethyl ester (3.00 g, 9.8 mmol,
sce step (a) Example 4). Yield 1.55 g (41%]).

(c) 1-(4-Methoxyphenyl)-2-ethoxycarbonylmethyl-5-{4- iflueromethylpheno:

indole-3-carbaxylic aecid ethyl ester

The sub-title compound was prepared in accordance with siep (¢} Example 1 from
2-ethoxycarbopylmethyl-5-hydroxy-1-(d-methoxyphenyl)indale-3-carboxylic acid
ethyl cster (176 mg, 0.46 mmol, see step (b) Nxample 4} and 4-irifluoromethyl-
-phenylboronic acid (129 myg, 0.68 mmol) Yield 140 mg {35%).
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3 indol e-3-carbox7lic acid ethyl ester (125 rug, 0.23
moil see step (c) Exanple 5). Yield 90 ng (53%, np
wo 1{.[.:,2(3;?’3[239 C. 200 Holz tHNMt (DVBO dc), 6PCI/@HINCFPII95]
3H); 3.90403 (m ZFD 5,76 (s, 1113); 6.96 7.24 (m
7K); 7.36 (t, J =S 2 Fh 111); 7.70 (d, J = S.2 !4z,
21, 7.78 (d, J = 2. 01“114) 12.3-13.0 (br s, 11-1). 10
Exanple 6 | -enzn 1.31di axo]-5-vl]- 2t|arboxynEthv] 5-
4-trir3uoronethy _henoxylindol e- 3-carboxylic add 15
(d) {@Wdﬁ@ 1 0k aX%@ho:Sphenali G} pentroarddipicnoxplols-
“ester The sub-title compound was prepared in
3-carbégdiaraddnce with step (a) Exanple I from benzo [ 1,

3) di oxol -yl 2 h dy E le 2 from
The tz@%ﬁpﬁfq@&.%ﬂ%&i %a&gia‘ﬁ"‘fr b e E‘ﬁy“?%“ 3- hydTo

i L4-meﬁL'}91lﬂﬂeﬁjl 2- &@Agaﬁmwamylachdmwnweagtmmwﬁg

,ndmeﬁ.@h@if@‘ié%ﬁgc”wmg ep3! e, N AEEQT B St}

o G AP o 2 st 2
300 ﬁ)ﬂg@l&%a 3%5 (€.t 8fis)2 ]éﬁéx%i) Sy 12r T
oxvcar

7. m{mW} Elbdﬁ,éfg @l E;ﬁ E@kw 43@%:&%# O”ﬁ%@&g ko @, Ih—
g:,stP t%g{ﬁm?’gﬂgw?q pigpared in accordance wit

1 (benzo[ 1, 3] di oxcl -5-y])-2-etlwycarbonyl net hyl - 5- hyd
roxyi adol ~3-carboxylic acid ethyl ester CS ng, 0.46
Examptedl , see step (b) Exanple 6) and 30

4-trifuo ) b@irﬁgam@ﬂ@m aﬁ_d,ﬁgalﬂﬁmle-ef 68
2-Carbpepuneiytop2 b (Pl 1{I"7360 PCT?
mbm%gggig,eslooll | S1 (dp 1f Be 0113I di oxol - 5-v1
—  3-carbo.tnedn]-a-f~-trifluornnethtl nhenOX_ -

i nd*"1F-?-carbo]:ylic acid -- y The title conpound was

5388 %ghg'n{h A€ GALAARCS v Ehchd @pth{ksler Exanpl e 2 from
(&} 3 ey, 3 Xol b-yl) 2 ethoxy ar baEldlﬂgFtP}ﬁ
The sub- 1%1e(c6nﬁaﬁﬁﬂmmema}¢d phaerrestgnre with siep (a) Exatnple 1 from

m-anisidine.

- -"- - y 'I"I_ £'
(Lr} 4 Fthoxyearbonylmethyl-1-{3-methoxvphenvh)-5 hyirezprindele-3-carbosxviic

acid eihy] cster
The sub-title compound was prepared io accordance with step (b) Example 1 romm

3F{B-meﬂm}:y—phanylamjnojpsnt—i-medjuic acid diethyl esler (30 mmol, sce siep
() Example 5) . Yield 875 mg (8%0).

(c) 2-Bthoxvearbonylmethyl-1-(3 _methoxvphenyl-5-(4-trifluoromethviphenoxy)-

indole-3-carhoxylic acid ethy] ester
The sub-title compound was prepared n accordance with step () Example 1 ffom

.?.—eﬂl[]}ijCaTbDnjF]m&th}’I—ﬁrh}ffimx}F—l-[3—mﬂth0?ij’j.’thf:ﬂ}?1}l'ﬂdﬁlt—3—C.ﬂIbE}X}']_iC aeid

cihyl ester (183 mg, 0.46 mma), see step (h) Example 3} and A-irifluoromethyl-

phenylboronic acid (123 mg, 0.68 mmnl), ¥ield 170 mg {68%).
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DIVI\/IS" d6) o: 4.00 (s, 211): 6.19
wa %““@)\M? and 1. 9 Hz, HT): 6-97-7. d‘eﬂ(ﬁ?y’%ﬂﬂ“‘"’“

el T T ool . e R A e T e e e e T L D T

5 i ndol e-3-carboxylic acid ethyl ester (170 ng, 0.3
romnl, see step (c) Faanple 6) Yield 132 ng 200 VHz

Vo e

706-7. 19 (' 4H) 7.64-7.74 (M2R): 7.76 (d, J= 2-0O Hz
1H): 12.40-1f-6 (br s, 2%%) In EXW 7 2-Carbox
rnet hv] - 1-f a- carl nxvr net hvl nhenvl ) - 5-
(dn4?warﬂnhum&mommwﬂwmmmm d i
(Ia) 3-f 4-Ethoxvcarbouvl nethyl h pent-2-21lacid !
531' “ﬂester The sub tide conpound was prepared in
ar Dﬁsg@ﬁd( Jac Qﬂﬁl:ewﬂnﬁtlé Bitiyhle @ from
Th@%?/inrfg nyl acet at s LE% . 7 mol l':6186) - Car boy
2- cﬂmdﬂw]rbﬂhy&mthﬂbb{hwthutyphh@d}rﬁ1(4$rrfmummath}'1phmum-

m—sireas - s

*indglint PR AR RS, (P Ll 8 gk S e B B ¥

Yﬂ@k%%&f{%ﬁ’%@%}i E%ﬁﬁ%r;{%h ben | am n enf,
20ttt B DAY (ObERarey b6 B ¢ b Do iy e

“sof ity R Eﬁﬁ%lﬁiﬁ(@?@?um e Ry -

s pipdele- 3 tar bogd, iifp.acid ethyl ester The sub-title
cofpolnd was prepared in accordance with step (c)

Exanple | from
Exdnelagboxymet hyf -1 - (4- car box) met hyl - phenyl ) - 5- hydr axyi n

L@%ﬁgﬁg@""%ﬁﬁ-‘-@&'& o160 on BIY 1 SN 2ET1 Mo Q) BadtED
uor oret byt -
Jhcﬁ){mgﬁjchﬁmn e acid (143 nmg, 0-75 mml). Yield 122 ng,
I's WO 20661077366 PCT/ GB20051i 1U4981 91 (d]
3- Car boy met h ’-1 4- car baxvneth InEenv
(aj ~rt O {PETH iiL@—ﬁv—f‘é acid c

l—t%z:cwgﬁgu ng ?\r\é@% reBEER H f?cqr:rfdgm%%ﬁﬁ Janes pvhiR1eSt £8m

benzc-[l.:]dmxul—ﬁ -ylamine.

(b)1-Benzn[1.3]dioxol-5-v]-2-ethoxvearbonylmsthyl-3-hvdrg ¥yindole-3-

carboxvlic acid efhy! ester

The sub-title compoimd was prepared In accordance with step (b) Example 1 ffom
3-(benzo{1,3]dioxol-5-ylamino)pent-2-enedioic acid diethyl ester (30 mmol, sze
step (&) Example 6). Yield 2.36 g (19%).

{c) 1 {Benzo[1.3]dioxol-5-y1)-2-ethoxycarbonyimethyl-5-(4-trifluoromethyiphen-

oxvimdale-3-carboxylic acid ethyl ester

The sub-titie compound was prepared in accordance with step (¢) Example 1 from
1-(benzo[ 1, 3}dioxol-5-y1)-2-ethoxycarbomylmethy ) 5-hydroxyindole-3-carboxylic
acid ethyl ester (189 mg, 0.46 mmol, sce step {t) Example &) and
4-irifinoromethylphenylboronic acid {129 mg, D.féﬂ mmol}. Yield 175 mg, 6&%.




I L L i T P L il ool A np E L S S~ It L P o L L L "L =Sl T e L e S s~ Yo Pl el

2. -carboxyntt hyl -1-(4-carboa’' ynct hyl phenyl ) -5-(4-trifl
uar onet hyl pheno)-) 5 i adol e-3-carboxylic acid ethyl

w0 nB§ieki( 120 mg, 02 nmmol, see step (c) aa”ﬁ*(@s@i:nruwmm-:m
Yield 105 rug (99% 2100'AFyI13 NMt (DMSO-do), S
3.75 (s, 2H); 400(3 i); 6-98-7.27 (Tr, 4H);
7.29-7.08 (m 711); 2“512 9 (br s, 311). 10 Exanple

82Carbox t hyl - 3ch or 5nyl 1
o 8 B enloroohony e ey

meDG(-a'*) c3bd31iChl:ar ophenyl am no) pent - 2-enedi oic acid
— Tdiethyl ester 15 The nb-title conpound was prepared in

The amlc Gnnhamud wirt hrephesg 16 a¥CoReanh |v@ﬂ115lm fhh Example 2 from

r oanil i ro
158 SR AR R T 20 R GO BPenoits
_ndu% r\ﬂrhd?q haﬁtﬁ @iy Ehee@ e 20, SThenos wbe thepl(e) Exnppleng.
ared in accordance with step (b) Exanple |

Yi"llﬁ ﬂ@”mn.s §78- chl or ophenyl ani no) pent - 2- enedi oi ¢ aci d

A g,i}g @M@tyg%@gﬁ)@ ﬁ( 9 29! R (@rmEsamnl R, 8= 50

and T. éﬁzhcnlr 106 @Pvemsy/inl, 225 100K Vo @i Ty 168 U (o -8 Triief dduor

onet hi phenoxy) - 25 i ndol e- 3-carboxylic acid ethyl
J= k&ﬂarlmhaé&rbr’lﬁl(bﬂ%—ﬂbnpound was prepared in
accordance with step (c) Exanple I from
1o 1- (3-e, hl orophenyl ) - 2- et f waycazbonyhnet hyl - 5- hydr oxyi n
Em_cgﬂé?f 3-carboxylic and ethyl ester (141 ng, 0.35 nmol,
see step(b) Exan'pIeS and4tr|fluor net hyl -
s ling o y ok '} 20 gy

indo b é% 3[0 C}/‘D 2{011 80 7 73 6 6 PCTI GS2Uo5! [1fW9OS1

el hvl -
h4or nnhen. ' I | - -f~tr|fluornrretI|1 | i enox. | Ui doi e-3

carhn- r]lc aci d_The title coppoupd wa s prepared in
15 (a) 341 thsnymethnd phegvlappnomeplLisnedion agid dighyl e Bxylic

! (e : Pl
The ‘Entrﬂe m%%mﬁ@?aglp ép]a% i Ye (crgaénoﬁ/()éc WHTEEW ZE@E)? 1%)91 e(IC¥kom
aﬂn}rl 4- anumphf-nyIac:&tatﬂ (3.00 g, 16.7 mmc‘,l]]

L L

[ |

(b)  2-Carboxymethyl-1-{4-carbmmethviphenyl)-5-hydroxyindale-3-carboxylic

20 acid =thyl ester
The sub-title compound was prepared in accordance with step (b) Example 1 from
3-{4-eihoxvearbonylmethylphenylamino)pent-2-encdioic acid diethyl esier (16.7
mmol, see step (a) Example 7). Yield 540 mg (5.4%}.

(c) 2-Carboxymethyl-1-(4-carboxymetbyiphenyD)-5-(4-irifluoromethyiphencicy)-

1=
(=)

indole-3-carboxovlic ocid sthyl ester |
The sub-title compound was prepared in accordance with step {c) Examnple 1 from

,?.—I:‘-El'b{m'ji’meﬂl}"f-]—{4—03Ib01’}'ﬂl&th}']—Phﬁﬂ}FI]—5-—]J_}Fdljlll?.'}‘indD]E—H -carboxyiic acid
ethy] esler {2335 mg, 0.5 mmol, see step (b) Example 7) and 4-trifluorometkyl-
30  phenylhoronic acid (143 mg, 0.75 mmol}. Yield 122 mg, 41%.

e ol e 1=l

e LT

T
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200 Ariz 'N 4R (1)MSO-dc), o: 4.02 (s, 214); 7-03 (dd,
J =8-8 2. ] 114 111); 7-07-7-18 (m 3H); 7.43-7.74

WO IMpATFed ; 7.59-7.74 (m511); 7.75 (d; J = ZPAT/ER2005/004781

1H); 12.2-13-0 (br s, 2H). 10 Exam-~ 99 -
?- Car bo: . vr net hV11 4-L*i f.l uoronmet oxvphenYl - f4
trifluoranmeth\,i henox i ndlol e-3-carboavlic acid 15 (a)

['503( [Z%EJ:%HL%E}]QW r{&rﬁgaaﬁ}:w bR 2D ERheraREHIMNRoa01 d

e conpound was prepared I'n

. cprdance.with step {a) Exanple | from 4
Mﬂ%ﬁﬁ%ﬂ’ s Hyauilm: {b) 2 Efh n} Im:th~] h~ droav
| (4-tdf uoronet hoxj enl |i ndol e - thoaI CI d
Thett &ﬂc%nﬂélfl 'I"‘F?é Pg je? p@
%9553:5' h R fﬁtrﬁlu&bﬂ:[ Iphena
: rrl\/Uar omet hox Th ﬁb %ﬂ § mirp T]

enyl am'no) pent - i'oi c acid
mdthileef -hy:dbusjﬁicembli sthgbeage; (0 B, ﬂﬁmplem Bep1(cy Ezamyle Db
cari~n"lnme[h I-1-(4 tritluoronmethox hen']

Y1él§)1ﬂ§ = @g?“aor nrnetLvl - pl(cno> y)indole-3 carhop iic
208649 S mesesolg asybst{s s, wmm?; SRS 7m7qpaney;

I n accordance with step (c) Exarrple 1 from
7.28-Té Myt bbAyiRdcfhy,555- hydr oay- 1- (4- | nt | uar onet

oxyphenyl )i ndol e-3- carboxylic acid ethyl ester (15S

rrg, 0. 35 mmol, see step (b) Exanple 9) and 30

sbjeigr 7uommel hyl phenyl horordc acid. Yield 135 ngy

. WD 20061077766 PCT/ GBZQ)SlOH]} 49SI (]d)\
Mﬂﬁﬂ_wﬂuh anyl}-5-[A-trifluorarm vinh_noﬂ‘m]do B-3-
t ri fl uor nmet hoa~nhenvl | -544-1rifluorarnsfil onew

@M e-3-carboKViic acid The title conpound was

prepared in accordance with step (d) Exanple 2 from 5
(a) QLR )G Rerdt-eAn PRI eheBRichcat Axihvaater (130 ng, 0.22

inmol, seée Step (C) Exanple 9). Yield 85 ng (609
The apr@r&vccmu@ﬂ 20 OTAYHEd FHROQURAPENVELh By () Sixagpll ram

EﬁH) QB(de 9.9 and 2.1 Hz, 11-1);
3-c damliu.

=-U

B s

. (B)  1-{3-Chlorophervl}-2-sthoxvearbanylmethyl-3-hvdroxyindole-3-carboxviic

acid ethyl cster
The sub-title compound was prepared in accordance with step (b) Example I from

3-(3-chlorophenylamino}pent-2-enadioic acid diethyl ester (30 mmol, see step (a)
Example B). Yield 425 mg (3.5%}).

(¢} 1-{3-Chlorophenyh-2-ethoxycarbonylmethyl-5-(4-trfluoromethylphenoxy’-
indole-3-carboxylic acid cfhyl ester

The sub-tifle componnd was prepared in accordance with step (c) Example 1 from
1-{3-chlorophenyl)-2-cthoxycarbonylmethyl-5-hydroxyindole-3-carboxylic  acid
cthyl ester (141 mg, 0,35 mmol, see step (b) Example §) and 4-trifluoromethyl-

phenylboronic acid {100 mg, §.53 mmeol}. Yicld 120 mg (63%).
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7.07-7-17 (m 3H); 7.53-7.75 (m 6H); 7.79 (d, J = 2.1
Hz; 1H); 12-4-12.75 (br s, 2x). 10 Exanple 10

wo nRrEiboxr viet hvl -1 - (4-i sovmur +1 7heny~| . ~ACTAIBUS/004251

-triflanrnzneth~ | oheno :v]indol e-3- carboxylic acid

15 (a) 3-(4-lsaarop 1 henvlaznino nit-2-enedioic acid -

dieth~r|l ester The sub-title conpound was prepared in

accaordanc i t.h st ep. Exa WORr6iiBhdiinNg (b
() M&M&yﬁﬁ%@w mﬁ’ﬁ?"%f){nr\/—]—‘—( :
qump%fﬁyV|ndoic 3 -carboxylic 20 acid ethyl ester The
= | e conmpound was pre arec|l [ OEﬁﬁﬂﬁ
The Uit eprbhnEwanpt=pared fik Gfporas (Eﬁ ‘?’Eha{)leagé‘a en!% ani no} p
nf - 2 ex ﬁﬁﬂu},rllphﬂn elodd-ep
e e

3-carBrild XY E@Fheny [ iTeinpyd.21 miwelj w6 siep (L} E}.ﬂmple. 8). Yield
rapyl phenvl) -5-(4-tifluorenethyl phenn - indol

78 me-(SE VA 342 deid ethyl ester The sub-title conpﬁ)und
s JACEOL gange wha@gé®saawmdjp
200 M HERSRRI RIS 4PE B8 SR TE D) 705 €

7.07- Tf&484n, 9T sl pRayin) 3 H:hy 886, ?ﬁyfm 41001 878 (e dr Dokl Hze
ethyl ester (143 ng, 0.35 mvl, sec step (b)

1H): BAaibpDébidsa}Hand 4-tuf | uoro- 30 nethylphcnylboronlc
acid (100 ng, 0.53 mmol) Yield 110 ng (57% . WO
ZOIWi 7'3"r PCI'"ICR2f1GSfOU" 1K1 - id] 3=La | o

Ekmnge l11l=1iso ova henvl) 5-1t iti _fluaronethy]

ZJQEMH$EOXUIndO|e_ cgrboEg g -aci ds The Lk ?mﬁ&- ound

: xycar bonyl met hy
Dxﬂmggﬁopylphenyl) 3-(4-trifluorome-Lb3, | pbeno)-3

) 5 indol e-3-carboxylic acid ethyl ester (110 ng, 0.19
se step (cC 0-_ ) (81¥s
(a) 3-srifhmporthayypherylamuyy :
E&brdaﬂcﬂmﬂ:ﬁ @E:mngla 1 Frcp
Th”‘(b't%i ﬁ&ﬂ%ﬂg’ﬁ%ﬁw 9 and 2-0 EE 1H): 7.04-7.17
s rifTomditbiyafilB2- 7. 43 (in, 2H); 7.47-7.59 (tn. 211);
7-64-7-75 (m 211); 7.78 (ft J = 2-0 Hz; 11-1);

mmﬂfx om

(b}  2-Ethoxycarbomylmethry]-5-hydroxy- i -f4-1ifinoromethoxyphenyliindole-3-

cathoxviie acid ethyl sster

The sub-title compound was prepared I accordance with step (b) Example 1 from
3- (#mﬂummmr:thuﬁph&nj.rlmnajpcm 2-enedicic acid disthyl ester {8.30 p, 246

mmal Yield 3.1 g (31%).

(c} 2-Fihoxycarbonylmethyl-] _(4-4nfluoromethoxyphenyl}-5-(4-trifluoromethvl

plu:n{}ﬂ“rinrlnlv:—ﬁ—r;arbmw]ic acid ethyl ester -

The sub-titic compouud was prepared in accordance with step (¢} Example 1 from
2-elhaxycarbonylmeilyl-3-hydroxy-1 -{4-trifluoromethoxyphenyl)indole-3-
carboxylic acid eihyl esier (158 me, 0.35 mmel, see step (b) Example 93 and

4-4rifluoromethylphenylboranic acid. Yield 135 mg (65%).

oA ee ra
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25

10 12-3-12.7 (br s; 211) exanple 11
?- Car ho~vnet hvl - 3-[ 3- netbn~

WOPRGHRATISE- f 4- nf | uor nmet | nl nhAnoxt i ~7i ndol e- 3pceRIs RS

acid 15 (a) 3 : 2-Methox hen lamna ent-2 encd| ol C
acid dictltyl egzer The sub-title conpound was
prepared in accordance wi ¥h step (a) Exanple 1 from

dnelﬂ:bdmb i:aesit er The sub t|t| e conpound was
ared in accordance with step (b) Exanple | from

Th%ﬁ(l W&%B%%&WPW%)%WEWe‘ﬁ%F@Pd% Fermple & fryin

EaI é@%}lzlzﬁﬁ?g%%g%“&g%ﬁ%%ﬁ‘[ﬁt‘ﬁ*’%ﬂﬂ}‘“m“g"ﬁl‘ﬁpé{l

ijamdnlbt?r’rﬁ&)rbmmgengdlc) -2l dedlerf tlﬁ@rmgetﬂﬂl] _I?_iﬁhﬂu(hbw sl°p| {c)

0 r.box c a ester The sub-title

2 %ﬂﬁg‘i% }\?\@ @féér)e‘ﬂpaﬁqa'&‘é Fdance with step (c)
(@ EeNME (TS t r-Ren hyl_

I net box} Pl aeny I g? ahg;g)gggﬁ ?’Fgﬁ%d 2 %99@ 1'C am%j

7.080-16t (my 15 IBsT. efi ?(J’If{m ffﬁ) D7BH, Urrﬁﬂll,H;add—I};SIEﬁHQk?)S {br s,
Exanpl e 11) and 4-trifluoro- rnetliyl phcnyl brnonic
Hhcid (100 0-33 nunol). Yield 120 ing f WD 20061077366
PC?' IG820051004951 95 (d) 2-Cazhox}rnethvl-i-(2-nmefhm

I renvl-6-f4 irifluoroneth;| nhenaxviindole-3 ;
ylic acid he title conmpound was prepared in

2= C%%ggf}lnqgﬂ'ﬁ% {% rsuﬁgﬁ%wﬁghq(nch-w-rﬁ( !%Elrunmmnzhwtlnhunmv‘deDle -3~

carbox( e #/md hoxyphenyl ) - 5 (4-t df | oor onet hyl phenaxy)

() 3-{4-Isopropylphenviaminoncni-2-enedioic acid diethyl ester

The sub-title compound was prepared in accordamce with step (a) Exammple | from

curmiding.

(b} 2-Ethoxvearbopylmethyl-1-{4-isopropylphenvl)-3-hydroxyindole-3-carboxylic

acid cthyl ester
The sub-title compound was prepared in accordance with step () Example 1 fom

3-{4-1sopropylphenylamino}pent-2-enedioic acid diethy] ester (30 mmol, see step
(2) Example 10). Yield 3.6 g (2994).

(¢} 2-Ethoxyearbonylmethyl- 1-{4-isopropylphenyl)-5-(4-triflugromethylphenoxy)-

_ indple-3-carboxvylic acid ethyl ester

The sub-iitle compound was prepared if accordance with step () Example 1 from

) Euathﬂx}r-::arbunylmé!:hybI~{4-J'50pmp}flphan}=l}-5-hydm}:jrindulc&-carbc}:}?lié

acid ethyl cster (143 mg, 0.35 mmol, sec step (b) Fxample Iﬂ} and 4-trifluoro-
methylphenylboronic acid (100 mg, 0.53 mmol). Yield 110 mg (57%).
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5 indol e-3-carboxylic acid ethyl ester (82 ng, 0.23
mmoL see step (c) Exanple 11). Yield 92 ng (77%, na

wo 2002873239 C. 200 Miz'I-1-NWR (DVSO da), 5:FCEAGBE2AIELI4H

172 Hz, 1H); 3.73 (s 3K) 421 - (d, J=17.2Hz; | H);
6.92(d, J=SSHc, | H) ; (dd, J=8. 8Hz2. 111z, I R);
7.07-7.16 (in, 2H); 7240(dd J =74 H, 1H):

17 30-7. 40 (19 2R}, ﬁgﬂ, o 3;4*_1_(-,’ﬁ_ﬂjlm]—ol1@-ﬂ3~|1‘bjhunm\Hndo]e—
(d) = 12 7(brs, 2H) Exanple 12
W_EﬂTbg, \C}‘erb@xvnl ct hyI

Firconr paxyp- heny! ) - i f P ¥) kadol e-
The 1iGs compbBRUIETEERY 81 HACIBETL e ay e ) FBAe

o SR P e et |
mdulﬁanc&ﬁﬁdiﬁlm?ﬁ:ﬂ\bihﬁ tsteepll(ta)lggj(hq]@.p'@ 5% PSR PSR |

xyanlllne Q .2J tho carbon hricth 1- 5 h dro rl 4
Yicld TS mer B2'%), H’@uﬂ' $12P¢ "hcid ethyl ester The sub-title

200 n@m@gﬁi@l MRISOLERR Pd0i(a, ACTM Haree; Bi0iispiep /(b7
Hz, ug.l 6 47ics 0BT OPEDHhERYA. 2 pich ) Flnt E- Teedil Gi(ax A&fld7-32-

o et St U il seg, shen ko, bami gt

i S opoxvphenyl )-5-(4 tTifluorontthylP sen-

12 J'lgg\/(f’f%g@‘ﬁ'e- 3-carboxylic acid ethyl ester The sub-title
conmpound was prepared in accordance with step (c)
Exanple 1 from

j}ﬂﬁ_iihoxycar bonyhnet hyl - 5- hydr oxy- | - (4- |sopropoxyphenyl

ind £ Ehﬂ 3 -atinsroeidiwiptesber) @6 s,

2-Car B ﬁ&% L i fTarosnct hyl phcnyl bor oni ¢ aci d

Emhm&@@Zmdng, 0. 88 rnnD') and was used in the subsequent
step W t hout purification. by s
i's .~0. _.-nx' -ttt .. .C=.i -

3 Mo Yhb e eI acid dieshl il _-"6‘ VO

() %}%%E‘H%\E—Q{%?%DU'}%ZW10H4981 20D B 1 fom

The sub@itiereiripynind fesipsepastoECCHRENY 7 } Bxaniple
rifluoroneth}-Inhennxl' }- ndole-3 carho 'Ii”™ acid

p-anisigHky| est er

(b ?.—Ei_hﬂm'uarhmw]mﬁhvl—1—['E—methoxtmhﬂmrﬂ-5—hvdruxﬂndula—3—carhum;]£

acid ethyl ester

The sub-title compound wag prepared m acenrdance with slep (b) Example 1 from

3-(E-mathul'jphcn}rlamiﬂu}paﬂl—i-madiujc acid diethy} ester {30 mmol, see siep
(a) Example 11). Yield 1.4 g (12%0).

(c) 2-Ethoxycarbonylmeihyl-] -{2-methoxyphenvl)-5-( A qrifluoromethylphenoy}-

indole-3-carboxylic acid ethyl ester
The sub-tille comprund was prepared In accordance with step (¢} Example 1 from

7-ethoayearbonylmethyl-1 -{2-methoxyphenyl)-5-hydro xyindole-3-carboxylic acid

ethyl ester (139 mg, 0.35 mmol, sec siep (b) Example 11} and 4-trifluoro-

methylphenylbmonic acid (1 {0 mug, §.33 mmned). Vield 120 1ng (63 Vo).

[ETRTT¥- R TR LI,
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The title conmound was prepared in accordance with
seep (d) Exanple 2 from 2- ethor_ycazbony] nel hyl - |

WO 200646780Hr opoxyphenyl ) - 5- (4-tri fl uar omet hyl pﬁ@ng};gé’mﬁm@m

i ndol e- 3-car boxylic acid ethyl ester (265 ng, O-

mural, see step (c) above), NaOH (aq, 2 M 2. 5 m_)

and EtoFI (] 5 rnL). Yiel 176 no (70% np 155 "C
H 1.40, (, .1

|z, I H)
=6.90- 7. 11 (xri 6H); 724n¥.32 (ai 21-L); 7.51-7-6] (r4
ThﬁzF’-l}“lﬂ cprppupdigras prepared. in gqpordangg i) sten@cBh&ar;ml 4 fpm

2o o P ORI b R -

ind6lay5-Barbeilicetidadnp pat-0{fR 18z, YI2ammo], sendtep ) Exedhleila).

viely E%g?@‘?ui' el iﬁ’ht Siep () Beampl 6 1 1 om

liclackd 7.1 Mz, 2H) 464(hep|ct 'J=6.0

0 2- EYhnxyear g%n} = r?{et hy 3?8@% ”1{)(%?35 ' | n-

(d, 2=vIT. E[}ckpllﬁj :ﬁrgzqdwexm rtfz, aId)r 6 %t{ld&,lj eﬂﬁﬁimeﬁ %]H)
70434 b o AT PEER T oA DB T S A
H)3?(7F6 jnqwﬂxrﬂ_gllﬁ_:grgwgg] n;ghpent 2-enedi oic acid

3 ee

di et hyl ester nun , Step (a) Exanple 13).

Yield 560 (5% 25 (c)
2- Et car bonvhnet hy] -] - (5- met hoxvuvz

Exa 1-5-44rifluoronetln | pben- ox~

2 c&maﬁ@l@u@- At Rexwhd SpB&ivih- 2R Attty ig. sHbab et d.e
ound vas prepared in accordance. Wi th step (c)

car ’

?-et hoxycar bonyl mer hyl - 5- hydr oxy-1 - (5- net hoxypyri di n- 2
-yl )indol e-3-carbox- 30 ylic acid ethyl ester {139 ny,

(o LT seRaLELLR) Examl e daapdyd -Fri 11

uor onet Nyt pnenyl bororuc ac d ¢ 100
The $uiB-itly coHbihd Was mlﬁ aﬁtﬁrrn:EﬁEd @Bﬁ@fﬂ_ﬁ I@GA&&'}:IE Do)

4 2-Car bokﬁ?rret hvl -1
-SSQREPRBRTZI: di n- 2- yI) 5-14-tritluorornethvl naenoa~

(b) 2-Ethoxyearbonylmethyl-5-hydioxy-1{4-isopropoxyphenylindo le-3-carhoa-

yrlic acid ethy] ester
The sub-title compound was prepared in accordance with step (b) Exarnple 1 from

3-{4-isopropoxyphenylamino)pent-2-enedicic acid diethyl ester (30 mmol, s=e

' step (a) Example 12). Yeld3.8 ¢ [.-:3%)

(¢ 2-Ethoxycarbonylmethyl-1-{4-isopropoxyphenyl)-5-(4-triflnoromethyliphen-
oxyiindole-3-carbaxylic acid efiryl ester ]

The sub-fitle compound was prepared in accordance with step (¢) Example 1 from
Eucﬂmxjrc.arbuu}rhﬂeth}rl—ﬁ—h}fdroxy—1~(4—isu;n'npuxyphenﬂ}indﬂla—3-carhnxj;a]in
acid ethyl ester (250 mg, 0,59 mmo! und '1-tl'I._ﬂlll'D.l]jEUﬂ?lphﬂll}"lhﬂl’{)]‘li-c acid {167

mg, 0.88 mmol) and was nsed in the subsequent step wilhount purification.
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u dole-3-carbox lie acid The title conmpound was
prepared in accordance with step (d) Exanple 2 from

wo ngnethoxycar bonyi met hyl - | PCT/GB2IS0L951

- (5- net baxypyridin-2-y1)-5-(4-trifiuoronethyl phen 5

oxy)i odol e- 3-carboxylic acid ethyl ester (100 ng, 0.15.

mml , see step (c) Exaffple 13) Yield 72 rrg (82% ,

) gEDp 3%? 239 t(h:v 282 N| Hz H-] ﬁ_SDQ{%%dsgm :} I?qﬂ(s)

indole: DBsra-1 1 £1E‘ﬂ1h41'9rlpr7 65-7.75 (in, 2H; 7.75 (d, J =
dd, T=M 2.6 Hz, IH): 8.29 (d, J=

The fifie bappiubl wai prepartd i@ agdordages with)sieplig) Examplce” Tam 2

et GG PO b 3Py PR e { T PR P - 3-

indo B &wayh@ a@g| ﬁhﬂi-s(e@)("f?} ﬁﬁ 0.4 hdl] bz oler Jey labova)o
ent - 2pnedi oi ¢ aci d dieth “este The s u-tltlecrrpound

NeOkie 3 g M otk s BB bl Yl 7600 (040 B G

200 A HITR TP BORGE TR T 20 vl O Wiz L T 1

6.0 HRX¥IRA0lpqs 3r1)20). 49@5 bp:xylmz Qﬁjdﬂr 6t Indpresy e 6.0k, 1FD;

subtitle conmpound was ared in accordance with step
6.90-78) (Emhm.re_q “16E ¢m 2&)(@: 71 Ear BAWT-23 (dd, ./ = 2.1 He,
H{nébggggﬁ%?gq ‘3 ~nedi oia acid diethyl ester. Yield 1.52

2- Et hoxycar bonyl net hyl -1 - (9-1hyl carbazol -3-yl)-544.tri
fl uor omet hyl phen- oxv indol e-3-carboxylic acid ethyl

Exampdit Br  The sub-title corrpound was prepared is
E gﬁhydr

cC 0 I
-Car%

3-carsNiiRgal e- 3- car boxyl i c acid et hyl ester (170 ny,
innmol, see step (h) Exanple 14) and 30
4- trlfluoronnthylphellylboronlc acid (100 ng. O 53

@ e 5 Bl ipedol dAd AR ™)

The sO-abvdBmibawas preparad it ﬂfchmienmmﬁbylleﬁlﬁe}rﬁ;ample 1 from

uidnlr-=-carbo}:vile acid
5-methoxypyndin-2-ylamine.

{b} 2-Ethnxyearbonylnethvl-5-hydroxy-1-(3-methox ypyndin-2-vlindale-3-

carboxylic acid ethyl ester
The sub-title compouné was prepared in accordance with step (b} Example 2 from

3-{3-methoxypyridin-2-ylamino)pent-2-cnedioic acid diethyl ester (30 mumol, see

step (&) Example 13). Yield 560 mg (5%).

(c} 2-Ethovyyearbonvhnetlry]-1-(5-methoxypyndin-2 )-S5 {4-triflnorometinviphet-

pxydindole-3-carboxylic acid ethy! ester
The sub-title compound was prepaced in accordance with step (¢} Example 1 from

2-gthoxycarbonylmethyl-3-hydroxy-1-(3-methoxypyridin-2-yl)indole- 3-carbox-
ylic acid ethyl ester {139 mg, 0.35 mmol, see sten (h) Exampie 13} and

4-Irilluoromethylphenylbornnic acid {100 mg, 0.53 mmoT). Yield 110 mg (58%).
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The title conpound was prepared in accordance with
step (d) Exanpie 2 from
WO @ Hérty car bonyl net b} d- 1- { 9- et hyl carbaze  PoTiGBI0s00981
1-3-y1)-5-(4-trifluorornethyl ph 5 indnle-3-carboxylic
acid ethyl ester (130 g, , 021 ntnol, see step (c)-
Exanple 14). Y| el d 82 rrg (68% nip 243-245 C. 200 VHz
0. ( N

U]dﬁI&ncﬁrhﬂnc‘-th:aliH- 1) | 7.04-7.18 (rn. 3H): 7.19-734 (m

"7.39.7.61 (m 2H); 7-63-7.77.(nn, 3D_; 7.78-7.99
Th{: fﬁic epmppRRd gYRp (Prewfredr n-accardarpe oy ity step 1§t} Egaraple (dfropu=

>-grebomthonsy P12 FithesTbnn £V A ety

crxy)nmin]laﬂﬁnatmmyl piiénetkal] estem (ldilerns; d]arﬂonmmd;ll ose:acst@ I{ €0

£, | - di
bl Tof tm e B anepBaRott fe compound was. prepar ec
200 ML SNIAN RSB B 15eR 963, 3 lfgam@hq '2}§r 404 fj%e.{ﬁl 2

4- mar phol i no aniline, 20 (b) Ft hoxv
2.IﬂrnxlI-I};L? @?rlﬁdrmhﬁ]);hﬁ#? ’Yi{[plﬁﬁi)\{ Herfdal e 2. ICHEPIIK), Yl8zC

(dd?%i gt h%gﬁgibvﬁ@ﬁ@ Egé}%'lﬁic%@gﬁ%_%iqfrepared

3- (4-nor phol i n-4-yl - phenyl am no) pent - 2- enedi oi ¢ and
di ethyl ester (7.24 g, 20- ntnal, see step (a) Exanple

E;mgm.em 4. 50 g (509 . 7j (c)
. | hias3-

: 09 nhoI|
caﬂaﬁwdgg&ﬂyl ester The sub-title corrpound was prepared
In accordance with step (c) Exanple I from

2-etlioxycarbonylnmeth}'l-S- hydr axry 1- (4-nor pholin-4-y

9G4 %%@g e-. 3- o Box- lCId Lthyl ester
%—{—gﬁ i F%IUI %éc‘ ff%‘lﬂw(%ﬁd qcéexté g9, friet 15) and

Theébubmtlalcump@nﬁwmyﬁ:pﬁmﬂymmﬁmﬂmce walhi s@bp((hpaxmple 9.f3n
nj nal Id_120 my (57% . WA 20061977366

S-apepr 10‘9“3 Hokos1 3 Car boavimeth | -1- (4 no
nhoGn- a-yl ohénvl S 4 trifluoroneth ]Jnheno vl- (d)

2_ [ .|.. 1—3 pll- -l s

) 2-Ethoxycarbonvlmethyl- 1-(9-etlvlearbazol-3-y[}-5-hydroxyindole-3-
carboxylic acid eihyl esier

The sub-title compound was prepared in accordance with siep (b) Example 1 from
3-(8-ethylcarbazol-3-yiamino)pent-2-enedicic acid diethyl ester. Yield 1.32 g
(16%).

D-3-{drifluoromethyiphen-

{c) Z2-Ethoxycarbonvlmethyl-1-{%-sihylearbazol-3-

oxviindole-3-carboxylic acid sthyl ester

The sub-iitle compound was prepared in accordance with step (e) Example 1 from
Eucthnxycarbon};hneth}fH -(9-ethylcarbazol-3-vl)-5-hydroxymdsie-3-carbexylic
acid ethyl ester (170 mg, 055 mmol, see step (b)) Example 14) and
4-trifluoromethylpheny!boronic acid {100 mg, 0.53 mmol. Yield 130 mg (60%).
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w0 i2setsiroxycar bonyl met hyl - |

— LT R . AT

I ndof e- 3-carboxylic acid The title conpound was
prepared in accordance with step (d) Exanple 2 from
PCT/GE005/004981
- (4- nor phohn- 4-y1-phenyl )-5-(4-trifiuoronethyl phen 5
oxy) i ndol e- 3-carboxylic, acid ethyl ester (120 ng, 0.2
mml, see step (c) Exanple 15). Yield 72 rng (67%,
mp 257-259 C 120 3 N (DDl orni bl $1.30
16} (m—kppbo ?“‘]é. 'ofi"hrfm%nﬂ”, 397 ts - h )T 5.99 (dd, J
indolE- ﬁcﬁbu}zh.ﬂﬂcﬂl 11-1}; 7.03-7.21 (m511-1); 722,73

in, 211); 7.65- 7.74 (m 21if a1
The Lﬂl—l-p 1:411213@11_1_1@ @s(mg:a;e glénf;ordﬂ&\@} gnsgﬂp LH ]:}.,amp]]r; 2186t

-e:héh%cﬁ‘a%%%gﬁ"ﬁﬂ“f sl @&@mmt\flmmdﬁcﬂ%ﬂﬁnmbﬁ ¥l uar

3-carboxylic acid S@
indo8-3 dr e hrh&leamrmhéln?ln)mdhﬂlznmnledpfoﬁ'@rla[@b xgrglany |

ester ' The subt ound was prepared in
}'a@éfb%@ﬁé@fw%%é% g‘i? %;rp Exanple 1 from N, Nd

" I 3H), 3.85-4. 2H
200 ﬁ.ﬂzﬁ—bﬁkﬂi WP%?% ﬁg&ﬁieﬁr%ﬁgﬁ E&mvc;?har I mle? hmf - Sthd
4 464 @AYt A8 e B (cepJoampwa:c; 138; d-0dthig (r@spHB ?rK%T’ 54

D ble ommound s pr oRghed 1y 85 GE! SRS MRSt oP

76 }%’Sgé%%@@%wyﬁ%%ﬁqﬂ;pﬁ@%% enedi ci ¢ aci d di et hyl

e step Exanple 16_ Yield 1.21 ¢
(9.4% . 25 (c)
1- (4- D znet hyl am nopbcnvl ] - 2- et haxvcar bongl net hvl - 5- (4
Examrig i3 | uor omet hyl - phenoa |iudol e-3-rarbol ylic acid

Lol bk & BONROR ThovRa=thyphen@d 4 n
2-Cofpfhafiili St J@%TW

indoid-s(chrshiztdaid anl i nnphenyl ) - 2- et hoxycar banyl et hyl -
hydr ox7i ndole- 3-carbox- ylic acid ethyl ester (144 ny,
0. 35 nunol see step (b) Exanple 16) and 4-1rif]uoro-
31 ﬁntﬂt&wml ).
() 338} xm—vm—%i%ﬂﬂ I [1773M YCT/ C
The sﬁBJtiﬂRErbﬁ}jd%a:ﬂﬁ'fﬂE prepjed in a@ard@@k‘wﬁﬂlﬁ“ﬁ (a) Ekample { from
y1l-1-(4-dinmetiw atnThn hem | -5-(d-rrifiuoratnethvipl
'IUGEBW}MF fil e- carholic acid ' Tir title conpound was
prepared in accordance with step (d) 1=, xanple 2 from

(b) 3_Fthoxvearbonylmethyvl-3-hydraxy-1-(4 -morpholin-4-vl-phenyTyindole-3-

carbooylic arad ethy ester
The sub-title compound was prepared in accordance with step (b) Example ] from

3—[4-1::1011}]10Iiﬂ-4—}f]—phenylaminm}pcni—?—anediuil: acid diethy] ester (7.24 g, 20

_ mmol, see step (a) Example 13}, Yield 4.50 g {50%).

{c) 2-Fthoxvearbonvimethyl-1-(4-morphoin-4-vl henyh-5-(4-tiftucromethyl-

phenoxy}indole-3-carboxyrlic acid ethvl ester

The sub-title compound was prepared o accordance with step (c) Example 1 fiom
z-ethoxyearbonylmeilyl-3-hydroxy- [-{4-morphelin-4-yJ]-phenyl)indole-5 -carbox-
vlic acid ethyl esler {15k mg, .35 mmol, see step (b) Example 13) and
A-trifluoromethylphenylboronic acid (100 mg, 0.33 mmal}. Yield 120 g (37%).

g



1- (4-di ntet h3, | am nophenyl ) - 2- et haaycar bouy] net hvl - 5- (
4 trifluoronethylpben 5 oxy)i ndol e-3-carboxylic acid
WO BeyT8Est er (70 ng, 0,13 rnnol, see step (ACTERBAMH/ 4981

16). Yield 42 ng (65%, nap 235-237 C 2001vff1x' H NMR

(DVS0-d6), o: 3.01 (s, GE)Q; 3.95 (s, 211): 6.52-6.94

(m 2H); 6-98 (dd, T = EES Ham 111); 7.02-7.15 (m
{d}i]’i’g-{:aﬁj % -EZ -Q.I. _‘ lohepy inhio Ill__a!{ ]DXIE‘.JOG.{VQ-d;
indotr-baxwoetilngidl - ( 4pi peri di n

N - - 1 o~ -

Thg%t,lg Ptg)glggpg%tﬂéﬁfj}%gglr gi;ln-l;lggctar .:}chghv?rrgha }31.31% {H}jggcaemple 2 from
-t -cﬁb&g)' LB f+ -mg@dayﬁ.a. L RALDARS A rEMBL B EyIRE
‘?'eg]fcle)éhyl &%P?TT gsu -titlgl%on]%gﬁn was pr epaffrgd In

5 oxporisleoarboxylictacst syl @y ERAmd, €. 21mong e fep i@ éxbmipho

_atil..inc. e g o
lrﬁys%lﬂég%&ﬁ%@%ﬂm%ﬁ% &= hydr oxv- 1- ( 4- pi peri di n-4- vl ph
20N Irndele (S SIgastot 5 b emagiTy setiby ks gatem), _mﬁ (s,

sub-title conmpound was prepared in accordance wt

2Hstted? (do) JEx&ApL.é Hz, fIHNW. 03874 {m. p&hi HEa7 44 yin, 2H); 7.65-

enyl amn ent - 2- 1ol .£.. agi.d di yl ester (28.4
?T%%?ﬁ @125 1(%@2‘3’9%@‘?1%% %ﬁgﬂd 2.43 b (15% 25

10 (c) 2-Etho~.vcarbonyl nethyl-] (4-Sendin VInben}

1}-5- E 4 trifluorame2ht | phan- na' indol e-3-carboxylic

Exzmpld 16t hy| ester The sub-title conpound was prepared
2-Car gﬂ%h%ﬁ?— £ 44 ltﬁl tph l' —%95 il rl_ferthqrmhe. o3y _yl ph
ind€B3=drbaidit e-id- carho aylic acid ethyl ester (203 ng,
.45 nmural, sec step CD) Exanple 17) and 4-rrifl uoro-
30 nei hyl p]renyl boronic acid- Yield 160 ng (60%9- WO

15 () 390G PGy fdhe s : ﬂﬁ’ it é g%ig/dke 1ed)y 2- Carbo

The( dhibritfe coampomst wad plapared W sscoriladel witt3steyr () Exbinpledciont
The Title co oundgmpvxas prepared in accordance with
Ni"‘%@’@b’”ﬂ@(ﬁf)m YIS m  2- et horycar bonyl net hyl - |
- (4-pi peridin-4-yl phenyl)- 5-(4-trifluoro nethyl phen

.

(b 1-{4-Dimethv]aminopheny[)-2-ethoxvearbonylmethyl-5-hydroxyindole-3-

20  carboxylic acid ethyl ester

The sub-titls compound was prepared in accordance with step (0} Example [ from
3-(4-dimethylamino phenyl)peni-2<nadioic acid diethyl ester (30 mmol, see step
(a) Exampie 16. Yield 1.21 g (9.4%).

25 (&)  1-{4Dimeihylaminophenyl}-2-ethoxyearbonylmethyl- 5-{4-influormmethyl-
phenoxy}indole-3-carbuxylic agid ethyl eser
The sub-title compound was prepared in ascordance with step (c) Example 1 from .
1-{4dimethylaminophenyl)-2-ethoxyear bonylmethyl- 3-hydroxyindole-3-carbox-
ylic acid eibyl ester (144 mg, 0.35 mmol, see step (b) Example 16) and 4-trifuoro-

30  miethyipbenylboromc acid (100 mg, .53 mmol). Yield 7} mg (35%).
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5 oxy)indol e-3 carhaxy~lic acid ethyl ester (160 ny,
0.27 mm a}, sob step (c) Exanple 17). Yield 82 ng

WO MpEEGIR) | nip 256-258 C. 200 MHz 111- NVA ( BUE:ERE)-004851
1.50-1.74 (rn, 6H); 3.18-3.38 (tn. 411, overl apped
with DML50); 196 (s 2H)y 6,99 (dd, J = 8.9 and 2.1
Hz, 11.1); 7.03- 7.17 (n1 511); 7.18-7.28 (rn, 211);

(dj -6 bZ}'\Zn‘Lﬂ hervlE 58 ﬁﬁﬁrnﬁwlﬂr} Inhed®rvi-

Ldﬂ#ﬁVl&ﬁngE@hHoraqU|noI|n ~lan- 1- _ _
The §5 ebimpbPHES BRHRA B Soiasl Uil Sef PR —a%% 15

1-(4 %uﬁ&m%ﬁnﬁﬂ@wtynoi Hﬁmﬂmb@wa&vagwmmb@ﬂwmw -1 -

d-trifluorone n en¥fnd0|e 3-carboxyfl¢ _a=id
oxyledhipt J-@Shmrhg;awﬂ)@ﬂ;]} gelerf(70 me, (.13 mmol, see Hep () Brampic

v4 tAylor5- hydroxy-1-(4-trifluoronet hox
15)Sﬁé%?p$§?${%gF%ﬂ%Bég¥boxylyc acyd e§hy| ester (100 ngY
200 PERZ2HONPIR (TSGR (BEG1b: Gb:bl {EX@HWL;&E:Q)S H}Z@ 3@. .94 [m, "Hj

- di chl or oqui nol i ne { ng, 33 mmol ),

65.98 Gdd} F Ffdl Hizalid), ON2-{ 1P 'Eﬁé,)ﬂﬂhé’ K726 & 3311665-1?1@ @J,f or
il ute th 1120 (20 nL) and extracted
Eman%ﬁdéggoﬁ(%’égﬂfﬁﬁ .=(1[?IWe extract (vvas wzashed with 1120,

(L}

10 dried (Na2S04, concentrated and purified by
chronatography to give the title conpound. Yield4g ny
ExamdsVdh . 25 (b)

Eq‘%gp@car gé ¥| )ﬁ E?_—t]?béﬂrltﬁl‘l—g—s q ‘2? Iggld-—/li:\h[':glljl.MIJE-M'J‘\W)‘]GJ"._}ED%DIJI fi

_ngﬁnﬁﬂgﬁﬂ£OFOQUIn0|ln 4-yl ory) - 2-et hoxyrarborryl | net hyl -
4-tri- fluoronethaayphenyl)indol e-3-cazboxylic acid

ethyl ester (40 ng, 0.065 uunal, 30 see step (a)

15 () 302P%S i MAR R aehin ! o Pedd; 011(1 ni)
e wWas renoved in

The s\m@ruamamhui:ﬁ ]T.%Ijj[ﬁﬁ&i&ﬂ én wasrdntivith edpt(ﬂanmruplﬂ 4-Trom
"M rT~mx-rvrrmN- a WO 200610173%

4-p1pwld@wﬂm‘a?&m I6’?O[IJ93I J[Y. ~'iti, HO (aq, 1 1AA
to pH 4- Th_ solid was nl wered of f to gcve the role

compound-
{b) 2-Bthoxycarbomyvimethvl-5S-Irvdroxy-1-{4-piperidin-4-vlphenvllindele-3-

20  carboxvlic acid ethyl esier
The sub-title compaund was prepared in accordance with step (b) Example 1 from

3-(4-piperidin-4-yl-phenylamino)pent-2-enediolc acid diethy! ester (28.4 mmol,
see step (a) Exanple 17}, Yield 2.43 g (15%3).

25 {c) 2-Ethoxycarbonvimethyl-] «{4-pmendin-4-viphenyl}-3-{4-trifiuoromethvlphan-

oxylindole-3-carberyhe acid ethyl esler
The sub-title componnd was prepared in aceordance with siep (¢} Example ! from
2-gthoxyearbonylmethyl-3-hydroxy-1-(4-piperidin-4-ylphenyl)indole-3-carboxylic

acid ethyl ester (203 me, 0.45 mmol, sec step (b) Example 17) and 4-uifluaro-

30 methylphenylboromc acid. Yield 160 mg (60%4).
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23

30

Yield 33 me r91% '14 1(1 hg3 -NASA? (DIvl S*-dc), S
4.08 [s- 21-1); 6'77 (d, -f = 5.8 H?~ 1111 - 7-21 ]s.
WO 2pqefopyse¥ . 59-7 75 (m 4H); 7.83 (dd, J = 1. 7PEE/GLIMGADIEL
., 1H); 7-95 (s, 11-1); 8.22 (d, J 5 1-7112, IH);
8.53 (d, J 9-0 Hr- If); 9,82 (d, J=5.8111, 11
11. 5 14.0 (br s, 2H_ Exanipel9 i- A Tso ro n~

b Qi By oo h B Ty IbheHAQ!

[ dr oxXl .1SO rro o~~
uﬂh&ﬂﬁmaﬂmwwﬁothSS di carbcx~,fic acid dlnethn 1 ester
sub-ti[Je conrpol,nd was epar,e
Thoygiey SRR B TP RR0IS ahariaair aptem LSk 2o,
2- %%L’ﬁfarﬂoiayﬂ - AR gwﬁﬁ%qulmmamé@ygﬁa@, 5.6
; etherate (0-53 ntL, 5-8 , see

nxyﬂmd@levérqﬂéquh@mtd\@meQ 1669)mg aYiﬂéF"dmﬂfPMGﬂ“ step1(cdp
i - trl#luoronetsn ] idiL 2
Ex%ﬁ%a.|ngﬂhégjgﬂnégﬁgqug%ngE%é%lc acid dinmeth 1 ester
200TRELs UbR-NME eTRdBDQLY ?53/\/&&&;)].'6@6{&;@ BH)n Bteordanee 44t h
rom

step (a) Exanple 18 -
oveBanppd sy DS 195 TIEb 5 p(ddy prreh 594 2. Becl Baridxy|

Y; ! (104 — .
11% %‘?anioﬂgtzgrﬁmn ﬁﬁ 73 ?l??‘lﬂum r@f %Egﬁfdl Egea%?)pr‘rg
12.214% (repbh;. Yield 100 mg (70% . 25 (c) | 4-1lsonro
oa~ahen 1]-5- 5;trifluarotrleth~lnyridiu-? vlax
indnle-2.3 dicarbox lic acid The sub-title conpound
Exa $. fif epared in accordance with step (b) E-. anple 18

{4-1sopropo~.ypllenyl)-5 (5

3-Cirbbddnyobhylrfetadtdbioynindirnd 2oy by inthoren2ih @« ihend B

_ _carboxylic acid dintethyl ester (90 ng, 0.17 mml),
M@é_ﬁxﬁ@b’i%%%anple 19). Yield 50 mg (59%. WD 20 O
610 7 73 6 6 PCTI GB2(105)004991 103 200 MHz 1H NWR
(DMSO-d6), o: 1.32 (d, J = 5.9 Hz GFD 3.0-5.0 (br s.

(a) 2:(7-Tloroauigelin frevjmant-2-ethexmeashaay ImithyhTy4A-giflpgsametipym
phan{lrfl ) ﬁéléfrcgr%hrgﬁc z%%ihal_tlfivllegcr 30-

A mivture of Z-sthoxycarbonylmethyl-3-hydroxy-1-{(d-triflucromethoxyphenyl}-
indple-3-carbosxylic amd ethyl esier (100 mg, 0.22 mmol; see si2p (b} Example 2),
4,7-dichloroquinoiine (66 mg, 0.33 mmol), ExCO; (60 mg, 0.43 mmol) and DMF
{2 mL.) was siirred at 100-110 °C for 3 b, cocled, dilated with HaO (20 mL) and
extracted with Etz0 (30 mL). The extract was washed with O, doed (Na;50s,
concentrated and purified by chromatography 1o give the title compound. Yield48

mg (36%}.

(b) 2-Carboxymethyl-5-(7-chloroquinolin-4yloxy}-| —'ff-t—iriﬂu-::m_:geﬁm xyphenvl)-

imdole-3carboxylic acid

A mixome of 5-(7-chloroquinelin-4-yloxy)-2-ethoxyearbomylmettyl-1-(4-trd-
fluoromethoyyphenyl)indole-3-catboxylic acid ethyl ester (40 mg, 0.065 1mnol,
see step (&) zbove), NaOIT (50 my), water (I mL) and LtOH (1 ml) was heated at

reflux for [ 1. The FtOH was removed 77 vacwe and (he nuxlore was acidified
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7.40 (m 214); 7.92 (s, 11-1); 8 22 (dd, J = 2.4, 8.S
Hz, 1H); S 54 [s, 1H). 5 Ea "anple X) 1

wo akdeksevr ano~vnhenv3} 5-{3-carl sanp~ | pyi dPETE-REBHHEIHIE]
ndol e-2. 3-di carhn~ylic acid (a) 5-(3-Caz)anovlp
ridin-2-via -1- L4 sovrp nvoben}.*Iliadole-2,3-dicarL
10 oa-vlic acid dineth 1%ester The sub-title compound

was pr epar ed in accor,déance }de Dﬁﬁg@zv{:%-ﬁ%ﬁéﬂ%ﬁn&ﬁi

witif HE{ag. 1 Mito pH 4. The sond was Il

+ @ Aygr exy;) - (4-1 sonropaxyphenyl) -i ndol e- 2, 3 dlcarboayl
ST et hyl ester (100 ny, O26 =ol, %
nuummmmmm -2;)cbi sama 32 RCbEr Ay p*}ﬁ't’dﬂﬁ& 7¢h oo

“Hyt p%]::drcaﬂﬂ] ?{5@ {,dﬁog @Zéféﬁ 1R 7%s @ (), 3al s
~ 17090 3k Bsady car bex: 11(110)3 s\ £=a0 Bz THE); Uit 84.0 (br 5.

§" prepared 1'n accor dance with step (b)
aHExanpl e 18 from
5- (3- e&banvoyl pyri di n- 2-yl phy) - 1- (4-i sopropoxyphenyi }in
dal e-2, 3-di carbo~ylic 20 acid dinethyll ester (70 ng,

. |, see step (a) above). Yield 49 ng (74%, np
E—”Mc 200 Mz’ H NVR (DVEO.da) 6 1,32 (d, J= 6.0
] 05-.7. {? (n1 411); 7.19 (dd, J = 7 2 5 1114 11);
M (m 211); 7.7&( d, IF); 7.89 (br s,
21-); 5.11-8.14 (m 113);-8.16 (dd, J= 5.2, 1.8 Hz,
25 In). WD 206107 7366 PCTI GBZCI 0O 100
(a) PxEivalogy-114-s07r0N0K ndgipr 2. 3-diceriokie, apd:
ridin-l1-vic :,z ] -r4 trlfluororretho v pi,eml
2521 j ydol.e- 5- carboT N,lic acid etlrvl ester 5 a) S-
Toe S BLOBRE A daf pepitel &r)oammtnmﬂmplmuanmmfnmu?
I4=triflunro- nethn:,~lihenfl} lndn]%é% °tV'5md
amcla?ﬂmelﬂij’leﬁshﬁr (1.5 érdl mroly, p-benzoguinone

BF; etherate (0.83 mL, 5.E mmol), see procsdirs m GDR No.61800 (1967). Yeld

1.80 £ {71%).

{1 1-(4-Tsopropsxyphenyl-3-f 5triftupromethylpyridin-2-vioxy)indole-2.5-

dicarboyvlic acid dimethy] ester

The sub-litle compotnd was prepared @ accordance with step (a) Example 18
from S—h}’dl'ﬂx_‘:.'indﬂl&—l~{4-iSﬂPrD]JG}:}?P]1Eﬂ}'D-2,3-diEﬂl’bOX}’ﬂﬂ acid dimethyl
ester {104 mg, 0.27 mmol, see (&) above) and 2-chloro-5-trifluoromethylpyridine

(74 g, 0.41 mmol). Yield 100 mg (70%).

{c) 1-{4-Isopropozvphenyl}-5-(S-iriflnoromethvipyridin-2-vlox indole-2.5-
dicarboxylic, acid : ' '

The sub-itle compound was preparcd in accordence with siep (b) Example 18
from I—[4—isopr0pﬂ}:§,’p]1&njfl)-5—{5—1riﬂu01'nmcﬂl]rlp}’r1d.in-}}rlo}.'y}iudﬂ1&—2,3-{11—
carboxylic acid dimethyt ester (90 mg, 0.17 mmol), see step (a) Example 19}

YVield 50 mg (5%%).
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K2CO3 (1H8 ng, 1.0 mmol ), ? chloro 5 chloronetb} |pj
idine (32 ng. 0.2 mvol) and 18-crown-6 (5 ny) were
wo 2mededsd 0 a m xture of 2-ethoxycarh: nnyl net PCyGEEMs004981
hydroay- 1- (4-trifluoronetho5. yphef Yl) ndol e. - 3- car boxyl
ic acid ethyl ester (90 ng, 10 0.2 mmol, see step (b)
Exanpl e 9) and DIV|| (5 Y. The mxture was stlrred

for. ;48 h_at_ 70 cool gr . di | ut. fil ed
200 Fig GO TR CERCE kTl Sl P o Ouf = 2155
t lgel_7 2 2= e oy
4. ?(g&{a'&qﬁ Jg‘?%%ep@ pjlyslﬂdlrﬁﬁ?@ ﬂéﬁexi%—j;i?% 4- L|@$EIr uo?gﬁre?h%~
7.40.0n,MENT.02 {5, merJ 2B af b RIS Hzddl)f-of (5 Villest er
-chloro- NaO1l (17 ng, 0-43 =0 1) is water (5 nL) was
dow~ly added to 5-(5

Eﬂr?ynd pyridi n-2-yloxy) - 2- et hoxycar bonyl met hyl - 1

rifl uor onet hoX—tThenyI ]
1-fdalehrb DI E ; ity i2 QUIH lgret . ¥ 4
Et OH (15 m_) The m xture was stlrred at rt for 49 h,
—dneutral ized by addition of 20 FIC] (aq), concentrat ed
and pui 3ficd by preparative TLC. Yield 35 ng (74%, np
169-170 C. 11-1NMR spectrum (200 MVELz, . 1A6
(a) (t,3-(B-Carpamoyipyri : B IoT
(s, 2H) 686700(m 211) 7.36 (d, J
“’“’H‘a‘ﬂ - 7.37-7.S2 (m5H): 7.65 (d, 1H) : 7.79

The st vit b u:&m@)olﬁhd wils| prepagd BOadcerdatitd wrth sz@ b Example 18

o 00BI0TT36, P TICSAN0 1004001, 105 EhEm s 2oL
cstag QYJ'D R/ el RBY Eﬁ@;’k&é@ﬂg?gj ind 7-0R6HeI-Baeakbokydidiee

d ethyl ester nlorometh | idin-2- dox r
(108 g el E]?omnmé)r Aaeld [Frenap47)-1- (4- i sonr ouot |
phenvl )i ndol e- 3-carboxylic acid etbyl ester The
sub-title corrpound was prepared in accordance with

by S 20C 4 Bdm 210 :nfTof Ssnpropoxyphenyllindole-2. 3-dicarbox-
- et baxycar bonyl net hyl - 3- hydr oxy- 1- (4-i sopr opoxyphenyl
vhngmddole 3-carbox- ylic acid ethyl ester (106 ng, 0.25

et RicppR TRt T BRI aE T4 a5

5-(3BAMnoyIpyridin-2-yloxy)-1-(4-isopropoxyphenyllindale-2, 3-dicarboxylic
acid dimethyl ester (70 mg, 0.14 mmel, sce step {a) above). Yizld 42 mg (74%),
mp 236-238 °C.

200 MEz '"H-NMR (DMSO-ds), 5_1.32 (d, J = 6.0 Hz, 6H); 3.0-4.5 (br s, 2H);
4.71 (m, TH); 7.05-7.15 (m, 4F); 7.19 (dd, J = 7.2, 5.1 Hz, 1F]); 7.32-7.44 (m,
2H); 7.78.(d, 1H); 7.89 (br s, 2H); §.11-8.14 (m, 1H);"8.16 (ad, J= 5.2, 1.8 Hz,

1H).
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b) 2-Carboy 'nethyl -5-f5-chl oronethvl pvridjiz
2-yl oxy) -144-i sopronoxvnhenyl] indol e-3-carboxvl_
WO b7 Eiet hyl ester The title conpound was pFEFEiBe “ H”m
accordance with step (b) Exanple 21 from 15
5- (5-hl oronet byl pyri di ny2-yl oxy) - 2- et hoxycar banyl net hy~
I -1-(4-1isopropoxy- phenyl)indol e-3-carboxylic acid
Ex 1y ester (90 ngy, 4.16 nunobi, sec step (a) above).
—'m%—e‘hj 61 ng (71/x), npl53-155 C H NWR spectrum (200
2_Cofibizy m@HOBY5 ol vmmﬂm&d_maimmﬁmﬁ% (t, .i
=, 7.0 Hz, ?§2F|)446(q J=7.0 El zr
p@@mm 5.0 Hz, IH); 20 5-14 (s, 2H):
6.88 (dd, J= 8.9, 2.3l12, 1H) 6-96 (d, J= 99 Hz, 1H);
6-92-7.07 (m 211); 7.20-7.30 (m 2H, overl apped vvlth
a) Ck@i@hiﬂram%ﬁrjpﬁndd 2 Blody ke “ﬂ@}ﬂ)@hﬂ_ﬂ_@ 7]-1-(f=1r
111 7- 80 (dd J=_8-1, FIz 1H); 8.50 (s, 1H);
mehg 1l 3 ’h wvlieacid 23 25
Xy cRIbAdTRL Winhedli 33 ey O/D4sinol)
I“C[%i??gs%%hvuoxypﬁenEﬁg{[p:jjng{) | e- Sng%ﬂgoul |E: aci d NaOH (400
and 18%rowE-6niFohy) wercladted 1§ BOmitury okelsstheimaryh: Mhléf&hfjoﬁ
2-car baxymsth I
hydros (5/ARBE SR TR RY Moo S Ey 14 254 STd SR h O BReny
| 56hh U‘h@&hﬁfuré 405 ired @76
“jmﬂﬂl%%gg%gﬁtéép%%bﬁ) bjEﬁlarrp%quZZ) X EtOH (10 n%d. 30 The
A5 T 56 %k W @ovies. dihilwdreth EopAdSilprad heows, Colbet, rc@mpﬁz@al% th
HC! (aq), concentr and _pyrified by
mdpmm@g&%ﬁyﬂp% ?@ﬁgﬁg ?%@% nip [67-169 C. NQ
2U[ITW I 7?3if PCT/CB:tA O/OOA 981 106 2f1G hfdz 1H
NI &C specrni xn 1{7M5O-dLi- n: 1.33 (d J .off}; 3.8 (s_
1) 2Mabosdmthylbi(5 phreniethGpeidinDivie:y) d-Hetriforame BogE
2F11: 7.66-7, 17 (m 2131; 723734(m 2H): 7.
Gobvlgstely (s 14 ; 7-98 (dd, .7 = 8-3.

%' 5 ) ke diltwly! Addied 1d_525-4Blefo-( bf
o g oy s Je e, e 6 8B

]-.a trifluoromethoaz

mffthd’_fggmdﬁl] 9—1’LD(}WJ EMH%W@WiWhj’]p}L[‘HErﬁluD{qm;t@;prvp h=nyi}-
dol e- - . |
11151‘5’1‘3‘1~‘|1 Eﬁgfﬁhﬂ%g}[g%}’]h%t% éﬂeﬁ“ 5 %OQSB(G(%mglr' |Fs P ani o@%ﬁ]hﬁ

FtOH (15 mL). The mixure was stirred af 1t for 48 b, newtralized by addition ox
HC (aq), coneentrated and  purificd by preparative TLC. Yield 35 mg (74%), mp

168-170 °C.
"} NMR spestrume (200 MEz, CDCL), 8: 1.46 (1, 7 = 7.1 Hz, 3H); 3.96 (s, ZH);
4.48 (g, J = 7.1 Hz, 2H); 5.15 (s, 2H); 6.86-7.00 (m, 2FD); 7.36 (d, J = 8.3 Hz,
1H): 7.47-7.52 (m, SH); 7.63 (d, 1H}; 7.79 (dd, J = 8.3 Hz, 1H); 8.50 (s, 1ED.
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~yyridu vin} iudclc- carl~03-Ydic acid et | ester The
sub-ti LI e conmpound was prepared in accordance wth
Exanple 21 from

wo %’b(‘(e’ﬁ"'—? "r%i f hi or UneLhox~, pheal )" I) - 2- et hoxycarf&fiAPIE0HR

| - - hydrnxyi ndol e-3- carboxylic acid ethyl ester (140

ng, 0.31 nrnol, sec step gb) Exanple 9) and 15
2-chl ora-5-(iriuuoronethyl)pyridine (112 ng, 0.62

Examl) 22 Yiel d 87 Tog (470/0). (b) 2-Carboarneth ] 1-14
o [

ﬁrlflunr&l,nqeigw gnhcﬁnrr ) lriflu nrrethv}l E'— zi d-

indcde- b ek Wi OBt BaxeRRenyl ] ? ct]In ycar Uonyl met h}=1-5
tri -

uhérﬁrﬂiudﬁuéaﬁc'rarcw@leé@p C for 91i, cooled, dilated
wth HQ and acidified to pH5 wth citric acid (%8,
The sypi-titlerompowad Byef FrePakd sincErPITERcs ¢° i SR dahWErpmmia

s3SI RLyhy  d S EOOM Bhol 2L

Y4 sclc 21 porei(105 2, 1 2SumoR Bl Lo @R Extulpld 23) 22 chioyo-

S<hlagonhvipyidipe (g G pmoD  Gield Do @E% (o 14, WO
20061077766 PClI'1GB20JS/ OO 4981 07 Exanpl e23

2-Cazbox~ eth 1-?- 4-isa rovo
b} xBanveicym -[F- ot oty odiaiN Bisbbronbxvphepyvl)-

. [indol e; 3-car hoavlic acid ethyl ester 5 (a} ]-(4

Eﬂ?@%ﬁ%%gﬁgg%ﬁ%¥#ﬁ¥i$%Fhaxyc rbanyl methyl 5 _

Thd 1?;1]& hishS1d0NRs PRpArsHL BoeutdaRSiOh R %:eﬁqﬁpgﬁaah%mq%&a
e in

ester The sub-title conpound was prepare

3-(abloormethElpywdins?-gowp-"dho:mranphdmathy - (bepopropaxy-
1-(A-] .oh | })-2-efh | methyl -5-b
e EBLARBETE(Y P o AL O LIEL S

aboﬂ@%DMelﬁﬂﬂn%'{'?W@,r 183451l uor onet hyl }- 10 pyridine
(160 ng, 0.S8 mml). Yield 269 ng (80% . (b)

"H WMBa eiprssevime {208 MHz( GDICEp0F dvikiloRen§.0)HS GH; 1.45 @, J =
. A VOXV S % ; .
7.0 ey 0 SR 0 Gy e, ADYA KB YRR Y - Yl Y
”ﬁsﬁ%ﬁ]ofe ! h[ﬂB;QHéme?MH);-ﬁﬂ@E.%)E&QH RONYL TR 1Y/ 62-5:00 Pt Zi
2H); 7.20-7.30 (1, 2H, overlapped with CHCLY; 7.36 (d, J= B.1 Hz, 1H); 7.63 (d,

J=1.9THz, IH); 7.80 (dd, 7= 8.1, 1.9 Hz, 1H); 8.50 (5, 1H); 5.8-11.4 (br 5, 1H).

Example 23

mdrle-3—carboxylic arid

NaOH (400 mg, 10 mmol) in H20 (10 ml.) was siowly ad;ied to 2-carboxymethyl-
5-{5-chloromethylpyridin-2-yloxy)-1 -(4-isopropoxyphenylindole-3-carboxylic
acid efhyl ester (40 mg, 0.076 mmol, sce step (b) Example 22) fn EtOH (10 mi).
The inixiure was stitred for 48 b ai 50 °C, nevfralized with HC! {aq}, concentraled
and purified by chromatography. Yickd 26 mg (69%), mp [67-169 * C,
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15 y-1-? pyridinyl oxy)indol e-3-carboy-ylic acid ethyl
ester (260 ng, 0-46 mmol, see step (a) abogve
LIRS

wo 2ogegiesl M 1.4 nL) and Et OH (2 m) was st i ey

for 2.5 1S cooled, diluted with HO (4 nL), washed
wi th Et CAc and acrdrfreglto nil 5wthcitric acid
(aq 1 M and extracted with Et OAc. The organic |ayer

hed with S04)s : e d
200 g BURMRS B (RN o g 20 Ve d S T

H: éég%r&gllgrmzrﬁgw;smemmrx::rnn:]?;fjr 75)6- ?émi ”?3;;;1 )T_

23 545 3 (1 108 18 70 5 R e R dRs 5 3y
[

1z 1y 3537 25 Rt s g BEaIa2 (2 7 83 7 93

EXanpl e 26 2- Cazboxvnet hyl
I -(4 isopranox}~henyl]-5-(5 trifluoronethvl
2-pYridinylaxy) indole-3-carboxylic and The title
Exangbnpbund was prepared by heati ng
sirifluoromethyl-1-piTidin-
= y - pyridi nyl oxy)indol e-3-c
vlm@ﬁﬁ@?@dd@m@@mm hyl ester 30 (140 ng, 0.26 mol, see
"“*‘T"“(BT_EXEWETE_ZS) NaOH (aq_ 2 M 0.6 nl) and
EtClI (1 mL.) at 90C for 7 Ii. YieId 124 mg (92%, nap
230 %hr gLt gj}&ﬁﬂ%oﬁﬂ%@h S¥rifl fordm@Bvl-d,
4 73 (bep[er J =59
MMMMJ 19 (m 211); 7. 22 (d J

T PCTI GB200S/ |
The aub vn 11L}rlréﬂ[mpéngnd91r;.r&.@ ]Jeq.ﬂ_ﬁl'% G‘}‘ﬁ]g@ r.(e wlL e _[%c% E:-.ﬂ (dd -1
from {708 eRo Rty bﬂhnn&aﬁi’o&&nﬂhikﬂ%ydtbﬁ@dck~ .

ml'e 27 5 2-Et hox
carbokgRe mﬂ\e}hrethsﬂ{mm:sougmmﬁhé&mwp {3 F¥3RRE 5P Y h

n/7' _1M_vintz)ind £ arbexs vl \dg xtuy e of
z-dﬂma{tﬁew%%lhbbp oﬂldﬂf ﬁ%oﬁ“ﬁb@%‘; vp %Zn“aﬂ 5-’:(“%( '
trifluoranmethy]_2- pyridinyl ox-y)indnle-3-carboxylic
acid (P5 ng, 0-16 mmol, see Exanp I (0:8
) mrbam]&a@ﬂ 144 rmuwmmmb@%@% Bux
for 20m 1 concentrated diluted with water,
invlo HOB (ag., sat) and extracted with
A Hﬁtﬁiaa@%_m he( 0f-3RBiEndiays phangl-2nethheetaviorty rbrthyle)-(dHied
flunromethyl- E—Pl‘r‘ﬂdlﬂ}'lﬂiﬂjlﬂﬂﬂlﬂ‘ﬁ‘ﬂﬂ-fbmf_‘:’llﬂ acid ethyl ester (80 mg . 0.15

mmol, see step (a) above}, NaOH {aq, 1 M, 1.1 mL), EtOH (0.5 mL) and THT {03
L) was slirred a1 100 °C for 3 b, cooled, dilated with HaO and acidified to pH 3

with ciric acid {ag, 1 M)- The precipitate was collected, washed with H>O and
Fi,0) to give the title compound, 30 mg (42%), mp 205 °C.
200 MH% "H-NME sPﬂcl:mn:r{DMSD—dﬁ}, 5:5.81 (s, 21D); 6.95-7.11 (m, 2H}; 7.22

(4, 7= 9.2 He, T 7.56-7.73 (m, 410); 7.82 (¢, J = 2.1 Hz, JH); 821 (dd, J = 2.]

Hz and 8.7 Hz; 1H); §.50-8.58 (m, 11D).

e on oA

- *r"-'yh‘-l_w-w

TR
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concentrated and purirled by chromat ography to give
the title cAorrpouud. Field 4 5 ng (52% np 202 C
-NMR spectrum (D1lv1SO- d, 5),
W“%&%"M%“ 314); 1.40 (d, T = 15 6.1 Hz 6H) ]pil’d?'g%“mm

211); 4.11 (q. J = 7.1 H7, 2H); 4.62 (hcptet, f =

H? IH); 6.94-7,12 ( m, %); 7 21-7.32 (m 2 h -

7.88 (dd, J= 5.8 Az and - 2 . 4 113); 8.01 (d, J= 10
EklgmplaBF; 8.45 (d, 11-1). RxanPlc 2S 20 Carbonvi nel hyl

zg r3~cvaﬂq_g|@jli%$-2gnéh!ginyL§~;1y;g§j_ idipydpzvi-

ir88 e EY-cArBOXVE 36ih Qb BRIV -

3-cvano- 6- et hyT-2-Tw di nyl axy)-]-(4-isonrop- (a) 2-P
oN hey 1 indale 3 carboy lie acid eth 1 ester 25 The

fedub- tﬂi; MM;@h@uwmemthﬂmmmmemiWJ 2-
1= o 1

: ; =Ry e8x 7- 1- (4- i sopr opoxypbeny
1119 hiﬂﬁﬂ'leec&n%ﬁh &e@% Arirtitke Q5th&%er &3 OpABhnl02P9

see and 2-chl or o- 6-

rrwtlb(ﬁl-lﬁ#mnm@bﬁwﬂrﬂl ﬁhrqmbngﬂm@tt%%?dm@mdﬂabdcam

Rty S0, i B D S Sl RISSaS-

9ﬂﬂh@ﬂmﬁwh@awEEhmﬁdhlﬂmﬂﬂaeﬁhg(s m 1) i ndol e- 3 bo ttlie
acid ethyl ester 3-E[~oxycarbnn)l nmet hyl -

(3 cyana 6- ne[hy] 2- pyridin- yInxy}-|44 sograpBSy-
b vj_( ’; /

o:-:lr} Iazrﬁ)oaﬂm_, gvlid id eib @ ez} was heat ed at 50Cfor i h.

The t|tIe ,eonmpound was |sogated as de cylbed bef ore,

A P 03 i D216 v dpEeTsthnm
;,rl-(vffgﬁ@‘mﬂvi ,"]L%%’g‘gf} }*}Jhcé%ﬁ% % :%fb)ﬁﬂzsj, 3621162%:::211 Seg,
step. () H&Imve:g NaOH thag73 M,hbﬁmﬁtr} and E:tDH (2 mL) was sticred at 50° C

for 2.5 b, cooled, diluted with H.O (4 ml.), washed with EtOAc and acidified in
oH 3 with citric acid (ag, 1 M) and extracted with EtOAc. The organic laver was
washed with brine, dried (Na;504), concentrated and parified by chromatograpitsy.
Yield 144 mp (38%).

200 MHz, "H-WMPE. spectrum (CDC), §: 1.40 (d, /= 6.0 Hz, 6H); 142(t. /= 7.1
Hz, 3H); 3.99 (s, 2H); 4.45 {g, / = 7.1 Hz, 2H); 4.63 {heptel, J = 6.1 Hz, 1H};
6.94-7.13 (m, 5H); 7.20-7.32 {m, 2H); 7.63-7.93 {n, 2I); £.44 (5, I1H).

Esxtam Ele. 26
2-Carbaxgnmethyl-1{4-isoprapoxyphenyl)-5-(S-triiluoromethwl-2-pyndinyloxyd-
indole-3-carboxylic acid

The title compound was prepared by heating 2-carboxymethyl-i-{4-isopropoxy-
phenyl}-5-(5-triflusromethyl-2-pyridinyloxy}indole-3-carboxylic acid ethyl ester
{140 mg, 0.25 mmal, see siap: (b) Example 25), NaOH (2q. 2 M, 0.6 ml) and
CtOIL{? mL) at 90°C for 7 [, Yield 124 mg (92%40), mp 202 °C.

200 MHz "H-NMR. spectrum (DMSO-dg), 8: 1.33 (d, J = 5.9 [z, 6H); 3.98 (s,
2TT); 4.73 (heplet, J = 5.9 Hz, 1H); 7.02 (s, 2H), 7.10- 7.19 (m, 2[); 7.22 (4, S =

- b —apmarEarsera 0
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10 6.0 Hz, 1H); 7-04 (d, 2H); 7-10-7.20 (m 3H)
7.30-7-40 (m 21); 7.82 (t, 1H); 8.27 (d, J= 7.8 Hz,
WO 20RFPR6 12- 2- 132 (br s, 1H). Exanpl e 29 2- G Had2Het 961
1-5- 3-carboxv-6-nmethyl-2- idinyl-o ]_1- 4-isopronox
15 oheavl )i ndol e- 3- carbﬂ%Yllc acid (a)
2- Et hoxvcar bonvhnet h' 1 4isnro
e,yl 2- (-37,1A8E hoxygar b t 22 p 1k din
@Iifgi P étcaf%%rgﬁl ggﬁdgegh H'gstgg}#ﬁélsub title
1HL@Qﬂp@umn,MBﬂ]pWE®ared in accordance with step (a)
Exanple 24 20 - from
2- et hoxycar bonyl net hyl - 5- hydr oxy- I - (4-i sopr apox’

. bsayl)-indol e-3- carboxylic acid ethyl ester (250
E"—n%—ESQ ol , see (b) Exanpl e 1r2) 24-4‘ _ng,
ik ;

r].Z- l[ilu;ll GROTETn

ste (163 Q.88 noral), |I 9-crown-6 (16 ng, 0. 06
vloxy SER ﬁ‘iﬂ—f@% niL). The reaction mxture was

aafee d-ispeb sriflesimhdigd-2-
féar gf@!\.{fagl@%ﬁgﬂyl’% ( @rp m]ﬁﬁﬂwg % E:ar boxyg??g

pyTidinylox Endud- wm;buﬁ“lﬂfeﬁmiy{lf’z -I8g ﬂdﬁnmmcd,x Bz Examply ¢8k-

Etofﬁgﬁﬁia%fﬁb‘fﬁﬁhé DR GG b B g Y B

concenti@fed! %Mtr:da@rﬂl waler, neutralized with NaHCD (aq zaiy and exiracted
car bonyhnet hyl -1 - (4-i sopi npoxyphenyl) 5-(3-net h_g@ycarb
with UBtIACG - Thet hgganﬂ_z lgypr ivrsniREReE) vl s daled ol e d

conoS o 5" ) TR “%hm R kR AT P

mn—('ﬂﬁ}% , BH200§7 004991  : J[i 20D NI F1z' H NI\/R spectrum

O d6), o: 133 J= 5-9 HL 6H): 2.26
200 mﬂs Iliwﬂzn@nﬂﬂmséﬁ%bﬁé 19 (w- & 1gin pE; 11&&,(%}.4 30

6.1 g 437k S 4 §1 . Fr 7 By B0 46 %cgt‘quf—(mz%%ﬂ?

6. 94:7 ?393,7:}159; 23924, 2577 Bl (ddd S <IB.§ 1z Adkz4 T H) 830
7.7117, Fl); 123135(br 3i3). 5"

(djiﬂéiiﬂﬁ],éHBtﬁ 45{dpl¥H.nocarbonv] 6 meth~) gy idin ~laa~ |
2 carbaxyanerllti 1-1-(4-isolrrop-

Example 28
2-Carboxvmelhyl-5-{3 -cvano- 6-methy]-2-pyridinvloxvy 1 f4-isopropexcyphenyl)-

indole-3-carhoxylic acid ethyl esier

(8) 2-Ethoxycarbonyimetiyl-5-(3-cyano-6-methyl-2-

oxyphenyllindole-3-carboxylic acid ethivl esler

The sub-title compound was prepared in ascordance with step (a) Example 24

from .?.—athnx}fcarl-:mn}rlmethy]d -hydroxy-1-{4-isopropoxyphenyindole-3-carbox-
" ylic ecid ethyl ester (250 mg, 0.59 mmol, ses (b) Example 12) and 2-chloro-6-
methylnicotinonitrile (135 me, 0.88 mmol). Yield 280 mg (88%4).

e, -
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160

15

25

A0

54 oa~ h n I)indnic-3-carbox =lit acid The title
conpound was prepared in accordance with step (b)

. 24 from 10
1M'zﬁgﬁcar boxynet hyl - 5- ( 3- cyano- 6- net hyl - 2- P7rT%Tffg]§/Tﬂgaa{u“;§&:1
- (4-1i sopropoxypheny])- indo]e-3-carboxylic acid ethyl
ester (184 ng, 0.36 rnnolt? see step (h) Exanple 29),
Na0-|(aq, 2&09rrL) andtO—|(15rrL) The mxture
fh‘vaa > _(Prahi v -8 ) Ry : ~f 4~156 e
|slateda deg o before- Y|eId 4OrTg (22%
hp%ﬁ%@%@ﬁﬂ@tﬁ s spectrum (DVBO d6), b:
.Eﬂhn&ﬂ'cs(r&ﬂgllnemﬁ -8 ﬁquan@lﬂ}metByJ%pﬁsﬂ,:nﬁ’EM}-" LQ‘SWIE“I@@’
(hepteL J = 9 Hz é 25}
phaw ﬂ(iﬂ:t:-':@rﬂawmsau%thl‘h)em{ fiﬂ”z@r-“f?fﬁ“ 1555 Step (=)

ab0§6)r 33@ M @hn?m)ﬂ&%%a azﬁnglﬂ(@mx% Kas bhaB af S0°C 6D i

h. Ttﬁarth]my.mﬁmﬂ whs {sdiaics apa8srobed before. Yield 203 mg (77%), mp
henyl)-5-(4-trifluarometoA henna r= indole 3
175¢tar boxylic acid (a) 2-Etboxvcarbon trnetbv]-] 4-iso ro

sooBfleS-paSiedits fovele ek en G et L 0/~
6.0 B&gﬁﬂ?&ﬁ I\ﬁ{a,f:m)*  8sar(ePH)N4. aagmﬂdameéimﬁ 472 theplet J =
6.0 3?]% nﬁl'é? q"s@pf@pgj?%ﬂ%ﬁlf ﬁﬂ%l??'gt[ yj)lé{fkfo%ﬂ@ol@ 5.2 aC| d

L S BJ{%—i @50 mmol, see step (b) Exanple
{J}’#I—%Hﬁf it uoﬂ;&g?ret ho: yphenyl boranic acid (154

mg, 0.75 rmcl) Yield 156 ng (53/x). 30 WO
2006/ 077366 PCTI GB20051004991 1 fl (b)
Moxym&t hvl - 144-i sOpr opo nphenyil -5 4-

2 CHB L 2Rl ohemksdv-6-tRael-eRridiayboxs v H4cizag oA

mxture of 2

= hndy) I ieaaid] - 1- (4- i sopropoxyphenyl | -5-(4-tiirl
uOre- netho yphenoxy) i ndal e- 3-car boxylic acid ethyl
ester (150 irig, 0.26 mmol, see 5 step (a) above},

(n) Na@lHthgBreatbondy IMEth]- 0. (b pandrgihema s (-defhaxtarbmsl-6-
heat ed at ]refl uUfor 6 1IThet|tle conpound was

The sub-title compound was prepared in accordaoce with step (a) Example 24
- from 2-sthoxycarbonylmethyl-3-hydroxy-1-(4-1sepropoxyphenyl}-indole-3-
carhoxcylie acid ethy] ester (230 mg, 0.59 mmol, see (b) Example 12), K2COq (244
rr:-lg, 1.77 mmol), 2-chlore-6-methyinicotinic acid rmethyl esier (163 mg, 0.88
mrool), 18-crown-6 (16 mg, 0.06 mmol) and DMF (2 mL). The reaction mixtixe
was heated at 90°C for 4 d and worked-up as described before. Yisld B0 mg (32

%).

(b} 2-Carboxymethyl-5-(3-carboxy-6-metiyl- 2-pyridinyl-oxy)-1-(4-isopropoxy-

phenyl) mdnle.—?--carboxvlm acid
The iitle compomd was prepared in accordanse with Example 3 from 2-ethoxy-

carbcmyhneth}rl—1—{4—isopmp{myphmy1)-5—(3—mathcxyca:bunyb&mﬂwl-?—
pyridinyloxyyndole-3-carboxy T acid ethyl ester (60 mg, 0.10 mmol, see siep (a)

Example 29) Yield 20 mg (40%), mp 179°C.

EICLIE R T el I B
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Exanpl e 1. Yield87rTg(63%,n'p2 10 C. 200 MHz
1&N1vffl spectrum (DMSO-d6). 8, 1.33 (d, J - 6.0 Hz,

WO k) 3. 96 (s, 24); 4.73 (hept et T = 6. OrHpGLEEGB)N4981
6.96 (dd, J =9, 8, 2.0 H. z, 11I)700709(m 10
3-F3); 7.10-7 20 (m 2132 738740(m 4H): 7.72 (d,
J = 2.0 Hz, 1H); 122128(br s, 2H). Exanple 32

2- Carbo ethyl W sa~r aDOx~Ch E %
200 M fH iR spetnenBbEEeN s |°no‘a13e & 15 $ B8 1¢% d&i o
P axycar honyl petrhyly <14 r m/ﬁhlenmwl hE
5HI: ’aEz B ﬁ%]rgmit 15%‘<§h2n-ﬂg>¥{i}ruln ﬁ?b SHSJ?B% lie acid gth
6.97 lm est o e IS bl (e %d‘rﬂaﬁmnb[[-lwa?sl (pt. @@)mam 7-30-7.39

accordance with ste tr.o
(0. SE5(1 8hh S e T 115 ety et L o & SHD.
5- hydr oxyi ndol e 3 carbox- ylic acid ethyl ester (212

ng, 0.50 nmol, see (b) Exanple 12) and 3-trifl uoro-
Exanffgé foxyphenyl baronic acid. Yield 142 ng (48 9% . (b)

5 3—#\@{;9%)6Hﬂ—%—ﬂ¥ -2 CSridin QRLAN0X P aMAeln D1 G4 3sdrrbf-1aor o

et Oy pnentky- 25 indole-3-carbo Iic acid The title
mnypEaRDodnid-wasbendipariéd i n accordance with step (b)

nmple 24 f
The 'gUEev@qq@;e@yEtgpﬁ%%%ﬂq@flﬁgﬂmmfl%ce %hp?tg% ngy%ﬁaﬂWF )‘?'4 JT?LE r
- cakﬂu}b‘lﬂ {i‘?—ﬁowﬁb%ﬂﬁﬁwl ) pﬁdghﬁnfzy}ca{ab@xyﬂupmﬁmedﬂm hyl

e step (a) above Yi el 38

mdu]al?-d:afb&@y]%) amuﬁpﬂﬂfﬁ \G, (13@ mp0-RFnmel sequrels pek Lrarc

" 28), e Gy 23 p R D308 Qe “TE miplre bingthdRdl? 80

o U b 4 w23 Balatdd 38deEriBQN batore. B4, 40 mg
¢ m?ﬁ%%”%t%%g?%] gﬂ%]@F&); F75 (d. 9= 19117, 1H: 11.7-14.6

{22%f, bﬂp B‘B‘E"ﬂ I ) WO 20061017 3u6 PCl'1GB20Cos/OWMS 1 1:. f.
Si 331 t e ]n 3Ga = 594

200 Wﬁe@r@ 6“%5@5"&5&2@ u:fanl - ca%%ggzalclﬁ 7 &

3MY: 3.72 (s, 2H): 4.73 {hepree J = 3.9 Hz, 1H); 6.95 (s, 2H); 7.004 (d, J = 7.8

[z, 1H); 7.09-7.20 {ro, 2H); 7.29-7.40 (m, 21T); 7.66-7.80 {m, 2H); 7.82 (s, 1H);

8.10 (d,J= 7.8 Hz, IH).

FExample 31
2-Carboxymethyl-1-f A-jsooroporyohenyl)-5-(4-trifluarometoxyphenoxylindole-3-

carboxylic acid

{a) E-thuxwmbonvﬁncthv]—]—f#-isonmpm:mhanvl’}-5-{4—niﬂunrnme:thoxvnhen—

oxviindole-3-carhowvlic acid ethyl ester

The sub-tile compound was prepared in accordance with siep (¢} Example 1 from

2-ethoxycarbonylmethyl-5-hydroxy-1-(4-isopro poxyphenyl)-indole-3-carboxylic
acid ethyl ester (212 mg, 0.50 mmol, sec step () Example 12} and
Ariftugromethozyphenylboronic acid (154 mg, 0.75 mmol). Yield 156 mg {53%).

R
] H
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(a) 2-Ethoavcarbony] nmethyl-]-f4-iS-E)Mh:yph-n' -~-f3
et oa~car boR'I nhen j oxv indole-3-cnrbD)-vlic acid

wao 26dcisgst er The sub-title conpound was prepafesdusinoton
accordance with s p (a) Exanple 24 from
2- e#. hnxycar bonyl et hyl - 5- hydr oxy- ] 44- >SCQpnpoxyphenyd}
i ndcl e-3-carbax- 10 ylic!Hcid ethyl ester (212 ngy,
0.50 rrural see b) Exarrpl e 12

{h}ycar 1% - it 318 {425 B
% ,ng,156/o (b) ’?Carboayrrethv] 1f4|sonro
—gii'%ﬁuiﬂg—”car box}vhe-nn~v indol e-3- carUna =lie
A agihdud5 oThe dihd:lveatonypmehgl- Wilsisprepaoetcim-attotiience
mc%pﬁ?g?%}élag}ﬁ?% {:W?j 11%?_'3': d;retﬂidoﬁ%p@::ﬂ mg, 0.26 mmol, see

t CREIIF A BRALEK (0.5 ml, heated al
ﬂe?r@%e- z:%l?k% |jc]M§%:/1| %Eﬂ?hyl ester (160 )r:;as Oea29 i
refmofor &éc The etple( ar)mpfbmde‘x}fﬂs isyieted dinowrcagiapg e, sisp (BB6

t DVBO-d6), S 1.33 (d,
Exapiipleq: %%B%Jﬁ)z(mg) %ngurznré 7.72 %hepte[ 3 8%

9. 203 i, .7 FMVR.O 3.93
?BW| dz, 111)] 7. ODL‘%ﬁ:i_gﬁjgn 23115);7 271{283;51}% —{E,

JHE, 473 Chegietid, = BH) Hz7 18X 626444, Uy & F00-H0%(m, o

A g B 1 40 7 B

5. Jpi- Car 6or v?net kv] - 1- f 4- me#hox) henl ] - 5- {3- 1 | &uol 2m
“1t'h} | phenaxv indal ~3 carboxylic acid (a)

2- Et haavear nonvhnerh ] 1-~3 netbrrx~ henrl|-5-f3
tri Fl.yorome#_hyl nhenox 30 indol e-3-carhoxtilic
M&—g LhYl el The sub-ri[le conpound was prepared in
g_mﬁgﬁﬂﬁﬁ] t itonbd yIER 4Rl BuddietoRpgrmoxylindole-3-
oxycar bouyl me#hyl -1 - (4-i net hnxyphenyl ) - 5- hydr oxyi
Mﬁi@-_ﬂ@car box WD 2006107736G PC T' 1 GS24051UUJ981 113

ylic acid ethyl ester (153 ng, 0.40 rnnol see (b)
Exanpl e 4) and 3-triiluoro- } ncthylphenylborortlc
(e) A8 Eth ot bory]mth§D 1 4/ s phestl)-1
2- C-rboxvnet vli-J - 1ngthoxvt3henv| - 5- (3
LT EUR P GHERoR®] i ndol 5 3-carboxylic acid

The ';ub-trt]c compound was prepared in accordance with slep (&) Example 24

from 1-{4-isopropoxyphenyl)-2-ethoxycarbonylmethyl-3-hydroxyindole-3 -carbox-
ylic acid ethyl ester (212 mg, 0.50 mmol, see (b) Example 12} and 3-trifluoro-
methoxyphenylbaronic acid. Yield 142 mg (48 %).

henyN-3-(3-frifluorometo

d-izoprono

{b} 2-Cerbaxymethyl-1-

ndole-3-carboxylic acid _
The title compotnd was prepared in accordance with step (b) Example 24 from
E-cfhuxycarbun}rhneﬂlyl—lh(4—iscrpmpux}rphen}rlj-5—(ﬂ-ﬁiﬂuﬂrumﬁthuxyphennx}f)—
- indgle-3-carbuxylic acid ethyl ester (140.mg, 0.24 mmol, 'see step (a) above Yield
38 mg (30 %), mp 157 °C.
200 MHEz "H-NMR spectrum (DMSO-ds), 5: 1.33 (4, / = 5.9 Hz, 6H); 3.85 (s,
JID); 4.72 (heptet, S — 5.9 Hz, 1I); 6.90-7.10 (m, 5H); 7.10-7.19 (o, 2H): 7.78-
7.39 (m, 200); 740-2.52 {m, 1ED); 7.75 (d, /= 1.9 Hz, 1H); 11.7-14.8 (br 5, 211).
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The title conpound was prepared in accordance with
step (b) Exanple 24 from 2-et okycarbonyl. |7k

‘yﬂlmmm€£mﬁethoryphenyl)-5-(3-iri#luoronethylp%éﬁ%&%ﬁfﬂhﬂﬂl
i ndol e-3-rarboxylic acid ethyl ester (160 ng, 0.30

mol , see step (a) abomMe). Yield 96 ng (66 %, np 210°

T 10 2D0 Ivll:1z 1H NVR spectrum (DVB"-d6), 6: 3.86

(s. 3H); 3.97 (s; 2H); 6,96-7.08 (m 213); 7.14-7.30

(rn. 4H); 7.34-7.47 (m 3H); 7.53-7.64 (m 1H); 7.75
Exemil€3s5J= 1.6112, 111); 12.1-12.7 (br s, 2H). Exanple 35

15 2-C _ _ - el addoi myphenyhindole-3-
M@Wﬂ%ﬁ%’mt ho: . - vphe

Lipgdnl e-3- carboxylic acid (a) 2-R
EEEE‘#%)W%ﬁrbonvlrn%thyl-5-(a-isopronoavnhenox-y)-1_-(4-m=:tho
xsnbenyl indol e-3-carboxylic acid ethyl ester 20 The

@ SLitle compound. £Patad)i N ReerrdanaelphEn-h
rom
oxY Lnaa@t:h@ammﬁbaﬁ Ic:mi - g hyﬁr Ioxy- I -(4- rlret hoxyphgr%o) in
o_e- -carnox- ylic acl et est.er 1.

The sumtillc spUPaTdsHET BYS H%HWH%P%En?"E:&a%H* 5(:‘{D( %gm 0. 60
). Yield 11185 052.1% 125 rdidkyphediyTjindole-3-carbux-
from %B}W%H]&Lﬁjvﬂ’}g-ﬂ Eﬁg-riﬂsgpf%n%?ypﬁl’%ﬁ%xyl 1 -f 4- |,j$t haaynh
ylic :«R:El:b/lethj’:lg@!:ler Et—zmaxggpx%m piamel, ?S%Z(hﬁ)ai EMFDEF Zﬁn;;“ s

prepared in accordance, W e s - 24 ¢ rom
3(etomcanREX RPN R+ epip: TSR BANTE e 38 %0 O
hoxyphenyl )i ndol e- 3- carboxylic acid ethyl ester (100
mg, 0.19 mmol, see step (ha) above). Yield 70.ng, 30
(b) ( 27 BporyentiRR6-( Gis =myl-fqla : ;
4991'.- 1]" 200 1\ a'H NhsR specrrum (DVSO-do), o- 1.25
carboxgydic agid= 60 H7, 6H): 3-55 ;s, 3H); 5.93 [S-E24EFD£4-2
(hept el - 13z 6,04 il EkbrdbncB4with dtepl(®) {HrampbHs rom
The “S}iifp’?,ﬁé?dgvrﬁ‘“ﬁ%r%%); 7."-9-7-40 (u4 214): 7:61 (4.3 1.8
2-ethokcariyimetng-1aA saprepoxypbempliy -( Stegathom el

] 2- Car box-ynet|rv]-1-t Qe Flosa bove).
indole- @?Wé@ﬁ%@ﬁ%ﬁu#‘frp@g@ﬁ] Rdnl e- 3 %aEEE 0 Elr}wal i?)aci d

Yield 90 mg (66 %}, mp 236 “C.

200 MHz HNMR spectrnm (DMSO-d), & 133 (d, J = 6.0 Hz, 6H); 3.97 (s,
M), 4.72 (heptel, J = 6.0 Hz, TH); 6.97 (dd, = 8.9, 2.0 Hz, 1H); 7.04 (d,J=8.9
Hz, 1H); 7.08-7.19 (m, 2H); 7.27 (ddd, J = 8.1, 2.4 Bz, 1H); 7.31-7.41 {m, 3}
7.48 (, J = 7.5 Hz, 1H), 7.60-7.68 (m, 1) 7.72 (4, / = 2.0 Hz, 1H); 12.4-12.8

{br s, 3H).

Example 34
2-Carboxvmethvl-1-{. 4-methosxypbenyl)-5-( B-mﬂ}lummeih‘l.rlphenc}w]indule.—S—

carboxvlic acid

(a) l-ﬁlhmx-vcarhunvhnamv]— 1-{4-meiboxyphenvl)-5-(3-{rifluorometh viphenoxy)-

indele-3-carbaxylic acid efhyl ester

Tie sub-tile compound was prepared m accordance with step () Bxample 24

fom  2-ethoxyearhonybmethyl-1-(4-methoxyphenyl)-5 ~hydroxyindole-3-carbox-

oA .

p———rp—— — T - e ———r T T =TT T T T e, — —



10

25

30

? El hoxvcarbom | me[ hvl -1- 4-rnethox henvll (A-netll
| sulfomlIpllenox (a) 10 indole-3- arbor lic acid
w0 ®bdiytrasgst er The sub-title conmpound was prepgretehds oo
accordance with s[er (a) Exarrme 24 from
2-et]lox}carbonyl nme[h}] 5 hydroay | (4 nei hox
phcnyl)i ndol e 3 car box- yﬁi c acid ethyl ester f 153
, 0-40 mmol , setné‘%ll nple 4), %ﬂ%&qu (73.
Fhﬂoﬂmﬂihﬁbpatﬂlaﬁ@ﬂme T _\}11@9# fsﬁ-“nﬂj)l SRS b 6% - EERTg

7099 (D)

m‘é}%’gr oxvmet %"q%gﬂ(%“ 0]@ I?S 14- Ft?hp sul f om phc

noa~] ndol e- 3-car box"vl ic aC| d The title conpound was
P EX I 24 Eam. 20
AL At <152 hy
- phenoxy) |ndoI e- 3-carboxylic and et hyl ester
—%AE%L‘?M 0-30 mml, see step (a) aboveg Yield 100
Ther titde mmg{ wasprepeedcn oordmaz With VR (B Beampin24 from

> SRR Bl T o A5 B By 28,
mdcﬂéIB [ﬁﬂm;@’hn zmz&srhﬁ estbr $180 &g, 263 (Henmdl| sek) ﬁeﬂ{@lﬁaﬂiﬁ}QZ
12-1-12. 8 (br s, 2R) a WD 20061077366

Vle]dd‘p‘/r@ 10md51°C.1i 5 Exanple 37 f3_S Bis(t

nc
200 8 ARG G TSR 80T S50 e FS U
(m, aﬁjd? b4.Ga) &n, (B3 Fizali g {:h,yz«ﬁjnrrejs Fh4 (e nED); 7.75 (d. J =
~1-2-fhoxvcar honyLnetv] 1 nell~aa
1.6 Bkl §3-hdel ed8scEflboxyl i c acid ethyl ester The
sub-title conpound was prepared in accordance with
step (a) Exanple 24 from
ExagmBidgoxycar honyl met hyl - 3- hydr osy- | - (4- et hoxyphenyl)| n
doi c- 3- ruboa yI iC aC| d ethyl este 3 Q.

£ A PRy TS 150 - LGP EOROF AN ---l;‘,‘ =R
cmt%&y&&pggnyl boronic acid (155 nmom 0.60 =0 F) Yield

{a) 2-Bihoxvearbonylmethyl-3-(4-isopropoxvphenoxy}-1-{ 4 methoxyphenl)-

indole-3-carboxylic acid ethyl ester

The sub-lille compound was prepared in accordance with step (z) Example 24
from | 2-ethoxycarbonylmethyl-3-hydroxy- 1-(4-methoxyphsnyljmdole-3-carbox-
vlic acid ethyl ester (153 mg, 0.40 mmol and 4-isopropoxyphenylborome acid
(108 myg, 0.60 mmol). Yield 111 mg, 52 %.

() - 2-Carboxymethvl-5-(4-isopropoxypheno:y)-1-(4-mefhaxyphenyl)indole-3-

caﬂ:mﬁ- lic acid _

The title compound was prepared in accordance with step (b) Example 24 from
2-ethoxycarbonylmethyl-5-(4-isopropoxyphenexy) 1 -(4-methoxyphenyl)indale-3-
carboxylic acid ethyl ester (100 mg, 0.19 mmol, see step (8} above). Yield 70 mg
{77 %0, mp 226 "C.

————— e -

T — T T FTIET o — T P e T T T T T =T =TT T
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(b)

543.5-Bi sftrifiuaronethyll nhenoxyj-2-carbox-), nehv?-1-
wo bidirn®t hoxyn [ ens Tl i ndol e- 3-carboxyl i ¢ agire:dnesvn43e1

title conpound was prepared in accordance with step

(b) Exanple 24 from 15 5-[3,5-bis(tr -

hi or orret hyf)phenoxy] 2- ]éfhox} car bonyl met hyl - 1- (4-nl ct

)| ndol ar, bo,x C d e te (,100
200 M- RO QA SO (a) L aisoe) . At 00
s gTPs 288Gy 2P0 PG i FHMBOY - 25, (13!
SHX 3%3(@ 3’11?11 %[98 (6%?%§ I L VS P P
IH); (reg- ?2¢ﬂb+mZH$4;zz1n5J(m 5 2 1Hi7 159- J(.s?flzm)'*ﬁv 76-7.86 (m
211): 12.1- 2 0 12.9 (br s, 2H). Exar ple 3S 1-
4-terl-$ 1 hen i -2- carb02~sr et hyl -S- 5-carbon ,

@kdﬁ f-2- la 6-chlnro indole-3-carboxylic acid 25 (a)

-terf But yi phenyl am no) nent - 2- ened| oi C_aci d
2-Canthoest el -2

accord?nce wi th step(a) Exanple I from

carboxylic gt vl ani | me. 30 3: WO 006 m7>> n r, PCT/GE
200510 04 921 116 (bi Z]_
rerr-rauLypbem*If C-c4c, rn- -ct boxv groom+| mst hvl -
{a) A-ENdiran ety = B gt visalfany Ioiatos

indo ]subtltl corr.p {1“ Aas pr epar ed in accordance vvlth step
The qu(ﬁﬂpa:ﬂq;@é&w hrab rp@]‘fﬂi‘ﬁﬁ”iﬂ%ﬁ:tﬂﬁﬁﬁceZw&H&ﬂﬁTD{qu Fagbgle 24

di et hyl ester rtunol 5 se )

rom s RO BRT a%wdmwar{ﬂraaawaw@cw fﬂéﬂ L

ste B s 55oh Qe Metr S P IRy o 2

(.40 ?%{dll}:aﬁaam@ﬂeﬂfqm\rﬂouﬂwﬁﬂ&mm badid c(iﬂcmd:,, ed.50] master

Yield 1fhmad At *But y| phcayl ) - 6- chl or a- 2- et hoxycar bon} | t net hyl
-5-h), drox}i ndol e-3- carboxy]ic acid ethyl ester (120
ng. 0.26 nmol, see step (b) above), 6 chloro-~v; N

(h)  2-Carboxymeihyi-1-{4-melhaxyphenyll-5-(4-methyisulfonviphenoxyimda le-

3-carboxvlic acid

The tille compound was prepared in accordance with step (h) Example 24 fom
2-gthoxycarbonylmethyl- 1-{(4-methoxyphenyl)- 3-{(4-methylsulfonylphenoxy)-
indole-3-carboxylic acid ethyl esier (165 mg, 030 mmnl, see step (&) above).
Yield 100 mg (67 %), mp 2322 °C,

200 MHz ‘H-NMR spectrurn (DMSO-dg), 8 3.18 (s, 3H): 3.86 (s, 31); 3.98 (5.
2H); 6.97-7.06 (m, 2FI); 7.08-7.24 (m, 4H); 7.33-7.42 (m, 2H); 7.78 (d, 7= 1.8
Hz, 110); 7.83-7.92 (m, 2H); 12.1-12.8 (br s, 2ZH}.
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di unet hyl ni coti namde (72 ng, 0.39 mmol). K2C03 (181
mg, 1.31 mmol) and DMC (3 nlL) was heated at 115 C

sh and filtered through Celitev. The
wn%&ﬂqﬁ% with Et CAc and the conbined filtrat gé%dﬂﬁ‘usmﬁ
concentrated and - la purified by chromatography to
give the sib-title conpodhd- Yield 48 ny (7999 . (d)

EI-I?J; nt-Buts,iobenvll-?ja boxymthvl-5-fi-carho ro3
—)@Eﬁj&ﬁ 0'1 C chl om ndol e- 3-car boxylic aC| d, A
5-[3 X B ©iitdrodhe .

- hut yI phen- -yl 5
10 IC -?-et ha~ycar hanyl tnet hylindnl c-3

carho rlic acid ethyl ester (124 ng, 4.07 mol; see
step (c) above), NaOH (aq, 2 M 1-0 nL) and di oxane

(a)( 2503 ﬂﬁg[iﬁﬂﬁlmd&%ﬁﬁﬁh&iﬂﬂr Fﬁlﬂ%){(’@a&bﬂﬁhﬁﬁﬁzﬁq {4619.‘-;]1:3153{—
dl |edto pH2 aq,
EAE sl AiNeeplerxt ract s were washed with

- 25
Tﬂ%é?‘. Pﬁ*@ ¢ ‘%é‘!’ﬂﬁ‘r 5*%?'5%%]&& ST ftosEr (DRsg S
o B 1-

Erpsstirls e oty
}"hg(zfﬁl ﬂIj'l r (123 G];zg,({)stf-{} mjgg;dl;;ee (k) Ega_rgpie 4) Tod B:J%stiﬁllﬂwtrﬂd -) s

maﬁ}f%@hﬂﬁ?lﬁ@mﬁm acgniﬁéﬁ n; g%ﬁlﬁuﬁhf ﬁb]g%?é o 494 -(:S 2 %1H%)

15) 30 WO 2 006/0 7736 6 PCrl GBzoosl un4) sl 117
5-(5- carbono ridin-2-N

g s ! H At iicpnaizan D

mddlén- C;brt(oﬂ:v]gﬁﬁyl anvnophen | -5-5-di rret hl car haanoa: n
vl pyrid-m 2-yT oxV) - 2- et bexL
Thedtg; opied ﬁmylmmmdan Fouaddzox yittcstae (i) Btample 245 om he

nce with step

5344 "-gz @?(ﬁ?rrp mé%ggi)}!%lgﬁg]i&%ﬂﬁ?cﬁanﬁcor RS o

heryiddcdd-Behpbaylicn egh 1 =

F Ije'S';:I(lﬁﬁlélr -5- hydr?gu %ofdgw )e“g%?%%may&?ﬁ gpﬁ;gm( lghﬁyfi %&)er

above) otielddl e, £80%nmap 232%58e st ep (b) Exanple 1) and
Q.42

200 R8P ARt e SDIRIONY. 11 €64 L3R 9896 18 98 15 42

7F G&ﬁ'ﬂ@&mﬁﬂ nyl 345385 ¥ i
i{; et %5 aui i noﬁrhen’r\l ] %ﬂm;”pw e 2740718 (m}iﬁgllL

e

Example 38
_1_-(4—:'er.f—Eufvlpher:YI}—2~na:l:-nJ:f.?mEthv!-5-(5—ﬂarbc-xmvﬁdh}-}&r]uxy‘}-ﬁ.ch]nm_

mdale-3-carboxvylic acid

(a) 3-(4-tert-Butylpbenviaming Jpent-2-enedioic acid diethyl ester
The sub-title compound was prepared in accordance with step (&) Bxample | from
#tert-butylanilme.
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WO mnﬂfﬁw%mﬂ di et hyl ami nophenyl ) - 5- (5- di net h) , HKTAE BUHBHYR]

R e e s e T " p—

i ndol c-3~ arboxylic acid The title conpound was
prepared in accordance with step (d) Exanple 3 S from

=L LA,

yl pyri di n- 2-yl oxy) - 2- et hoxy-

ear bonyl net hyl i ndol e- 3-carboxylic acid ethyl ester (79- :
, 0,135 mmmol, see steépr (a) above). Yield 16 ny "

(23%. 200 NFl z' U NMVR spect rum :

: 15
1) @{fff@a@g&w&ﬁﬂhm@ ﬁ@nez_ﬁgm oyl e -Ngdrbs fmr;l =32

g S.8 Hz, 2H); 696711(m3F4)
carboselicac :;p:lé%ﬁ %(m 2FI) 7 76(d. 3=2. OMz. }_29
The su§n§5 éﬁﬁpdma s PrefiBl in hico)daBe6w{LH sOR (B Brarpple 11fym

anpl e 40
-mn@nmﬁanﬂpmmoaw Seppdiols)aci b T Schgr 16 ok
0 11 neol-8admonsd ;grubgzy-hmsl}am&idéﬁﬁyl
gt@ ﬁﬁgﬁosﬁlg)@ygg}rﬁgalnyl net iF.%YI FﬁI - 24 zsaprrvaxyphenyl ]
my {3"%)(5 ni froi di n-2-yl oxy~_ (a) indole-3-carbo2Uic acid
ethyl ester The sub-title conpound was prepared in
accordance with step (c) Exanple 38 30 from

g ?ctrp i I3-B- chlorn 3-{5-dirmethylearbamoyl-pyTidin-2-vioxvi-2-

(e) %W’EW ' ]5 Ny dr oXy-1i - i supr opoxypheny] )i ndol e- 3
ethox b])rha Ihndohcﬁi@;' ﬁﬂéﬁﬁh’_&got ing, 0.35 nun?l67
sec u
1oy R o A EE A e R SR b Sw

carbolyTie 3 @ﬁﬁ&@@&%@ﬁﬂmbl b 26 (hpol4 pdenogy @) aboe), aﬁurhlu]:m -N.N-

titcarbonvTmet h\2i -1- -js AL ]
dxruct}lylﬂdnmemﬁdﬂ:a?hmgylﬁ:& i) ch 1P GEtlome, 137 =61 and

= (00 t AndS i o The
mﬂ?@ﬁéﬁywﬁ s st [‘BO{)é’y ol 08 '?52 e >R 8P aronich Celite®.
su]idé'm%%l%' fashed ak IEZP)E'[NJ"LE emacihe tﬁhﬂmhcdesltﬂlﬂ(am&mgﬂe@ 20}

see ste (a) ahove) .in MOFI
purifiay oy diyemaio sepayTCaRs A theararaped {;%Hp%dr%és(ure over
Pd-C (10% 60 ng) for 05 h The m xture was filtered
ftwough CeliteC, and the solids washed wth EtOAc.
@ The. fﬁQMBﬁu@uﬂahﬂuMammemm&hém&é&
sub-titlTe conmponrd. Yield 157 ng 95/0),. 10
chlornindole-3-garhoxwlic acid

A mixture of 1-(d-reri-butylphenyl}-6-chloro-5- -(3-dimethylearbampyl-pyridin-2-

}rlﬂx:.r}—ﬂ-c‘rhox}.?c.arbr:myhﬂmhyhndulc—g—uarboxyhc acid ethyl ester (124 mg, 4.07
mmol; see step (c) above), NaOH (aq. 2 M, 1.0 mL) and dioxane (2.0 mL) was
hegted at reftmx for 48 h, cooled, acidified o pH 2 with HCI (aq, 1 M) and
extracted wilh BtOAc. The combined extracls were washed wilh H,O and brinc,
dried (MNz504), concentrated and purified by chromatography to give the title
compound. Yield 40 me (36%), mp 223-235 °C.

EDDhﬂ-Iz]HNMRsantmm DMS0-ds), b 1.38 (5, 9H); 3.63 (br 5, 2H). 7.07 (=,
1Hy; 7.15(d, /= 8.8 Hz, 1H); 7.37-7.46 (mo, 2HY; 7.62-7.71 (m, 2H); 7.94 (s, 11);
8,28 (dd, J= 8.6,2.2 He, 1II); 8.60 {d, J= 2:2 Hz, 1H).
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(c) 5-f5-Am nopvridin-3-vl oxv
-2-catinxl 7nct hvl -1-[4-1suprnpo) ~uhenm | i adol e-
y-ulic acid ethyl ester A mxture o §? %W
“m]ﬁm&ﬁﬁg zidin 2-}]oxy) 2 etlw ycarbon}]net% K#’ 48t
i soprop- naypheny])i ndol e- 3-carboxylic acid ethyl

ester (155 ng, 136 nmol ; jsee step (b) 15 above),
JgaOH (aq,' M2 n>) and EtCH (15 nlL) was stirred at

Exbinpled® 20 h, acidified to pH 2 with HCL (aq, | Ivi)

nd extracted with Et he conbi ne extracts were
Mﬂ%@%@%&@@mw Lindole-

1. CARGeJ.ai ed and purified by chrotnatography to give
sub-title conpound. Yield 130 rtig (74% 200
NIz t HNVR spechun (DI\/SOd) 5: 12&(t J=17.1
N d, J Hz. :

. J=8. 6Fz, 114): 6,87 2,111z, 1H6.95(d, =8
"“hc Hﬂz campeund 7weEprgpazed ethfwt@;@;m wrthatep @BE@#P@PE from

5 2Hz
bbbt 43Py B Sy s -
acﬁs 4ﬂ1§r1t5f]g®e|&t(mm§<aigew]a JiAED s De {6k TArOX V) dnd @@Iﬁlﬁi\o—N N-
e ester
dmﬂlﬂ%%rl@%siv pﬁﬂéﬁmi‘é 2wl Yél 7P gied48%ly| 0a
linriole-? 3 dicarhnx lic 30 acid dinmethyl ester The

title conpound was prepared in accordance w Lb step
(I:-) (cE- 4-fitsiisthylaminophenyl)-

rQ|t X Eru ]|udr~L 3, 3- di cat box7li ¢ acid dhrredi vyl
190061077366 PCTI G320061 0U19S1 119 i .

Thﬂ'( ﬂiﬁocdﬂpuugd 3is TRRErSeR ﬂa}rdgﬁ&n@}ﬂ? str!',],?r )(d)aﬁﬂlmpYe 3 F 3({]]]:% 9

2-chiaro-5-nitropyridin (
1-(4vgicthplaegmopbin)ylbs- (5dmthﬂvﬂ'bmmﬂ9ﬁidl¢—ﬁ-)§r\b}af] 2-ethixgo rn

cr Gy B e B e AL S e b
(a]Mhh? ?gﬁp%% 0X henIe 42 Egoglrro ridin | oxy)i nde
Méz N»E%ﬁb?@ﬁ@%p @Kdgﬁ de), i i Helt, yﬁﬁﬂ%ﬂ‘]—(ﬁ%@— z/':m
6.0 B2 IR5 SCAnSESD (Y =3POYE) om'6sy 11 B "Hn ‘?32@7 22

(L 2ED; 7.76 (4, J = 2.0 Hz, 1H); 8.25 (dd, J = 8.6, 2.4 Hz, 1H); 8.64 (4,7 = 2.4
Hz, 1H).

carboxylic acid ethy] ester

() E—Ethux?carhanvlmethﬂ~1h{-'-t—isnpmnamhenvI]—Sh{S—uj'tmmﬁﬁin-E-vlﬂxv}-

indole-3-carbosxylic acid er;hf,rl gster

The sub-title compound was prepared in accordance wilh step (¢} Example 38
from ?-ethoxycarbanylmethyl-5-hydroxy-1-(4izoproposyphenyllindole-3-carbox- -
ylic avwl sthyl cster (130 g, ¢.35 munol, sec (b} Example 12) anc E—Ghlom—-‘jn
nitropyridin (67 mg, 0.42 mmal}. Yield [87 mg (Y8%).
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10 (c)
5S5-. 4zni no- nyri di n- 2- vl ov] - 1444sopr opnmxwh

wo MR8 Pikicar b- ox~lic acid 3-nethyl ester The F%hhﬂ&L&l
conmpound was prepared in accordance with step (d)
Exanpl e 38 from .
5 (3-am nonyri di n- 2- onxy}l (4-1i sopropoayphcn), )i nda
e-2,3-dicarbo%lic acid diniethyl ester (140 ng, 0.29

[RTY T RRTRR

-- AmsiEmsrarEeREs - - b
Y '

nmol , see step (c) above). Yield 4 309, r 15
(h]1lﬂ_ﬂﬁﬁﬂKEXEhﬁ;jiﬁEZ@@EMHE“T E L R i T
1,3 J=.6,0 L1z 611); 3.68 (s, 313); 4.6-5-4

vIH =“§@%&L@;ﬂ§g ptet, .1=6-0 Hz, IF); 6.70 (d,

2- Eﬂné}:}rcﬁbzml'ﬁet‘uﬂd(f% {4—156];1%?0)6_@5811}(})%{'\ ﬂzﬂtﬂn)pwﬁm%vm"@fe (m
r s i), in, :
indofoh-crbelicao Ry e FEE il 053 oty e e B EEER AR | o

Mﬁc@%\?ﬁ]oxy @@@@%g{ !Iss&nﬂuénl'lﬁ%atﬁz‘%vfﬁﬁ%ssbﬁc el Bd-C

{1092 ﬁﬁg}(ﬁﬁ@ﬁhﬂ rijhe neixdhyre ##as(ﬁikreddbrmgb)@qhweﬁhand the solids :
i ntl uoronet h%& hen- AN indoie-3-carbox.lic.a g su%-nt)fc )
% .

washedtvath Bikhcs JjB $ombie: UG RECTBIEsa 1 g

tdeestep (c) Exanple | -fro in
Bum@’ﬁ&?hg%rhggﬁ\éﬁoﬁ%f;%et byl - 5- hydnxy- 1 - (4-i sopr opoxyphenyl

)ind0|e 3- carboxyllc - acid ethyl ester (80 ng, 0.19

Vs RLE 120 a0d: L) LMo 30 pore,

(c) A S
3 CE!{%% ac _.5ch736(: P CTI GE20051 DOa 981 120 (b) ~Ca

-(4-isonrn mlinull 5-i3-c
A mn}[thmansmwﬁ-hﬁin]apjn&mé -ylezy )3 ﬁﬂ@ﬁéﬂ@@m&éﬁlr@ IEHITEP The

tltle u re ;accop dance
axyplgy] 'P‘éﬂgﬂlﬁﬁ%ﬁ?ﬁiﬁﬁﬁog‘:{/ Jony mé? ”Wswﬂ% B)
Y @ yh EeofI36 it u@mm&taﬁhylpfmemhy)
ahw@- (]g‘flg;}? ggﬂr(%oxy i c aci d3{et hyljester (53 rlrg Q.093

acidifiabtg pEewith BE! (&), Jalbwvayl extrgied a»*r@oﬁtﬂfgc (Brogemiiped o3

m&ﬁf@‘%}fgﬁr & 4SH A AOR LY e Q5030 ohekinied] dha
b)J’ ety to Ehele TR € “‘ﬁmﬁd m@ 160&@ (r?z-gu_m
7[}[]1?1114 H(Iﬂﬂvﬂi&wdw %31»@0 3. &17';981}_& ?11 (%L _

GUH]}_ gHS 92 (]'H)II] }%E%q,].')z b;' I(ﬁz.ﬁ-]) 472 {sapiat J GUHZ, 1H);
6.76 (d, J = 8.6 Hz, 1H); 6.87 (dd, J= 8.8, 2.0 Iz, 1H) 6.95(d, /= 8.5 Hz, 1F);
7.05-7.20 (m, 3H); 7.26-7.36 (m, 2H); 7.52 (d, J = 2.8 Hz, 1H); 7.60 (d, J = 2.1

Hz, 1H).

Example 41
5[5 —ﬂxr;inr:rmgrid in-2-vloxy)-1-(4-isopropoxyphenyl}indole-2.3-dicarbpxylic acid

3-methyl ester

{2 1-{4-Isopropoxvpheny])-5-{3-nitropyridin-2-yloxyvindole-2.3-dicarba rylic

acid dimethy] esier

The title compound was prepared in accordance wilh step (c) Lxample 38 from

5-hydraxy-1-{#-xopropoxyphenylindele-2,5-dicarboxylic acid dimethyl cster

miraan 04
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10 21) Exanpl e 43 2f 4- Car boaynhenyfl -1

(4-is”rrrono

yphenyl} 5-f4 triHuornnetltyl nhennal iudol e-3-r
i ~ox~lic acid 15 (a) |-(4-1so ™ ox-v~hent, | am ne

““’”?ﬁWéPﬂbxvcarbAnvIV|n ] henzoi c acid methyl PEEFEIOFHUSL

sub-title conpound was prepared in accordance with

step (a) Exan nle 1 from 1g-isopropoxyaniline and

4- met hoxycar bonyl benzoyl acetic acid nmethyl ester_ 20

(1pByms - JR&imenoL- seed(h) Faxermple01) el | 2-cidorods-HBEOMIRAN DO hn 1
ester The subtitle conpound was

G-Q?Hﬁ%}.’t{'ﬁ d f5d arfgé%%e with step (b) Exanple | fro-m

prepared in Ac et
1- (4-i sopropoxyphenyl anm no) - 2- met hoaycar bonyl vi nyl benm

jix cid mathyl ester 25 {9.1 mni, see step (a)
(b ayphenghithdole-2 3-dicarb-oxvlic

acﬁfdlﬁ,@%p@[gynheny]} 2- (4 nmet hoxycarl ~on~phenZrl]-5-14

trifluoramethil phenoxv]indol e=3-carbox lie acid neth
Thpyitls @momv@mm@mmm@mé WSSt @g%léﬂ% from

npl e | from 30-

@q%%‘?@“%ﬁ "ﬂﬂ(lih @o%\@a%%zpﬂrwyzmd@&m -dicahonydic ar baiy |
et (199hng 95 tep@%ﬁé@péfbgv J}rh%%ﬁtgeh{“ oL Mo

0.35 umm, Sec s
trlfluorosuerhylpheuylbornnlc acid (100 ng, 0-53
(c) T ) d .| ( V\D 20UG1077366
. ‘ AWOPeXA b plembdicarb-oxvlic

acid :.Jmn(thvflasﬂot aoaxphcnyl L-T~trifl uarornsthvl ahc, o~
in oI c-3-carboxylic acid The title conpound was

Thehids) spEppund e doeriset & wobtlaseepitk dip Eﬁ}aﬂmqula 3Rr|H

y phenyl}
e PR e i PN e e
dimptiay hydlere$4tengy 0.00 rivgo). Geclf anpl e
. 34%@5 Yi el d 83(rrg (72%/]5 rrpe g%%%?%rﬁ@e@%@@@
7 %) s 1-24 (d, J = 6.0 Hz, 6H); 4.61 (heptet,
200 ~}\5H-I§ "B NMR. spectrum (DMSO-dg), & 151 (d, T= 6.0 Hz, 6H); 3.68 (s,
SH); 4.6-5.4 (br 5, ZH); 4.66 (heptet, J = 6.0 Hz, 1H); 6.70 (d, . = 8.7 Fz, 1H);
8.74-6.83 (m, 1H); 6.96-7.09 (mn, 4H); 7.0-7.2 (br 5, 1H), 7.34-7.44 (m, 2H); 7.50

(4, 7= 2.8 Hz, 1H); 7.55 (d.J = 2.3 Hz, 1H).

Example 42
2-Carboxymeihyl-1-(4-isopropoxvphenyl)-5-(3-trifluoromethylp henoay)indole-3.-

carboxylic acid

(8)  2Ethoxycarbonylmetlyyi-1-(4-isopropoxyphenyl)-5- (S-mﬂunrnmethﬂphan-
H]mdule-:-mrbnx}{hc acid efthy] ester

The sub-title compound was prepared in accordanes with step (&) Example | fmm

2—eﬂmxyt:arbnnylmethjrl—5 -hydrowy-1-(4-isopropoxyphenyl)indole-3- m.rbnxyhc

acid ethyl ester (80 mg, 0.19 mmol, ‘see (b) Example 12) apd 3-trifluorg-

methylphenylboronic acid {54 mg, 0.28 mnol). Yield 53 mg (50%).

T L e A L TR
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Hz, 1H); 6.97-6-99 (ni, 2.H; 7.04-7,29 (in, 6T3);

Fy: 7.86 (d, J = 2.1 Hz; 1H); 12.
214) _ Exanpl e 44 |44-1sopropnxpphenyl )- 5-
4-trifiuoromethvl nhenoxvt ndol e. -3 3-dicarhox:yiic

WO 3{:%.’%?57 56_(m 2H); 7.68-7.78 (m 10 ZH)’ V%T?C%"Zﬂ%%ﬁi-lgbl

aC|d1 3-ruethbtl ester 15 (a)
%é%ﬁﬁh%@l%#ﬁ#%@wﬁm@mmiha Inhanoan-
and dirnethyl

Inunwﬁl%gm)ﬁlagﬂm e- 2. 3-di carb-oaylic
ester The sub-title conpound was prepared in

The é@bmﬂd@nu@ wiag Ipr@mp meu):rcEﬂamsphﬁtH step qE) E}Lamplf_- 2 from
henyl )| ndol e- 2. 3- di car boayl i

axy- | 1,50
2 ﬂfhc“} %"ﬂaﬁﬁé@ﬁﬁ“ TEpRos G- mf@“@@#ﬂﬁﬂ“@éﬁ*st ep

cﬁx@gjﬂg I
mdﬂg?d Yi el EI%S%%Q ﬂn%é‘%% Elﬁ%ugh %’1a%|§§%g %Ilt:enym :

Yield3 () (3%}, por B Orefter rmntsmummdueﬁamﬁmm arbn =lie
r epar ed

200 B AR e DAl G i 30 Foed: 525 o
T o ot P RATANS T meo @ 270 080 i 740 ek

- tifluorornethyl phendxy)in
747 grgtnyIsTds ter 70230 11; 7.0544 & a1ind HeSeH): sue;plﬁ 8)br s,
2H). above). Yield 170 ng (76%, MP 191 C after
“““crystallisation fromEtOd. - 200 |lyf-z 1HNi va
spectrum (DIM5 Od6, MI-SO, S 1.32 (d, J= 6.0 Hz,
30 3.56 (s, 31.1); 4-70 (1i eptct, J=6.0 T-1z,
“mmnlﬁn 7.05-7.23 (m 61=1); 7.32-7.41 (rn, 2H);
67776_(rn 214) 7501(dd - 18IIz 1-1). \O

mﬂnh4*5££6 ]phenOXV| 1 f4
|sonr}gUT—JphermU)lndole-".3-dicarh03~lic acid -
-rerl-But<'|nhene;.vl-1- 4-iso
ox- r mhenvl | i ndal e- 23-di carborviic acid 5 (a)

0
(2) i ;ﬁ@m@mﬁmm@mmua@gw%nm eRahed in
from

eqter 2CCOrdance with step (c) Exanple |
== b-hydro:y-i-(4-isopropoxyphcnyl)indol e-2, 3-di car hor;

The supiitle cagibshud! VR arddSh SEcordance with step (2} Exammle 1 from

p-1sopropoxyaniline and 4-methoxycarbonylbenzoyl acetic acid methyl esler.

(b} 5-Hydroxy- ! -(4-isoproposxyphenvl}-2-(4-met oxvearbonviphenyhindole-3-
carboxylic acid methyl ester

The sub-titie compound was prepared in accordance with step (b) Example 1 from
1-(4-isopropaxyphenylamino}-2-methoxycarbonylvinylbenzoic acid methyl ester

" (9.1 mmol, se= step (a) Example 43). Yicld 0.92 g (22%).

{c} 1-f4-Tsopmpmynhenyl)-2-f 4-methoxycarbonyipheny-3-{ 4tnfluoromethyl-

phenoxyiindale-3-carboxylic acid methv] ester

The sub-tifle compound was prepared in accordance wilh step {c} Example 1 ffom
S-hydroxy-1-{4-isopropoxyphenyl)-2-(4-metaxycarbonylphenyl) indole-3-
carboxylic acid meihyl ester (161 mg, §.35 mmol, sec step (b} Example 43) and 4-

mifluoromethylphenylboronic acid (106 g, 0.53 mmal), ¥ield [30 mp [(62%),

.-
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(250 ng, 0.65 mml, sec step (a) Exanple 19) and
4-tert-hutyl phenyl boronic acid 10 (175 ng, 0-98 mmo])

- 240 mg (729 . (b) 5 qg_rerr-Buh'l | -
‘VDzwmﬁgﬁﬁgo hcn~"Ilindnle--2 -dicarhon is aciggﬂgﬁémFF%Pg
conmpound was prepared in accordance with step (d)

Exanpl e 38 from 11] !
5-(4-terl-butyl phennxy)-]-(4-isopropol yphenyl)i ndol e-2 ;
3 dicafboxylic acid 15 di=ethyl ester (95 trig, 0.18 :

sec step (a) above)- Yield 35 my (399 200 f

HMQEEM&&@@W&&Hy X MHES (F-t-Eluotorp@h¢lnhenoTe) ; |
]132 6,0 Hz, 6H); 466 Chepter, J= 6-0 Hz,
-%ﬁégdt—’”é‘—g%#gs (1n, 6H): 7.10-7.19 (nl, 2R): 730- "
46 :
The ti 'gié &@W@ﬁgﬁmg&j E%G ééaglgeoxynet%n Fdj g~ sg.%o%ﬁr n
1Gphemwbmqmﬁahi}?{#aaﬂﬁmxmﬁhuw@MmyDi{ﬂﬂﬁﬂmnﬁn?bwﬂ%m—
544-rert - But>> eno ?-et car mct hvl -1 -(4
oxyyadndsy ey lic ﬂgg Al st Em gt é’FﬁhﬂEPe(é‘?er _
ared in accordance with
EAaE §3(jh§'5e&éix gfrpmg‘{mr%’p MR gD )

rom

‘?[}DMHE m@ﬁﬂﬁﬂ%ﬁ tay [1-28- (ﬂyﬂ#d@Hﬂ,ﬁHB 463 Qmandgio] == hény
% i ndol e-3 carbox lic -a%gg %é ster 250 ng

Hz.d %gﬁ%ﬁaﬁﬂahﬁmx? ﬁ??ﬁlﬁ% eh§A-bof & cHkch b 18 gy,

EI—I]%’" 5% 5309%)110 ,12 R@,?%gz?%z( §9% 2 30 s WQE2Q0AH0 77366

S-(4-rerr-Butvlnhenoac) - 2-car hoxvne: h
B I-‘-ﬁisonronoryhenvlindolE—3- carbo,,:yic acid The
at compound was prepared in accordance with step
1-f 4(I§Bm§ﬂ@ﬁi%t%vﬁ85 {4 oromethylphenoxvindole-2, 3 -dicarboyyiic asid

(ter - but yI phenoxy) - 2- et hoxycar bonyT net y

_mfilé_l‘fﬁl.%opropo yphenyl)indo]e- 5 3-carboxylic acid
ethyl ester (115 ng, 0.22 nnnol; sve step (a) above)-

Yield 97 ng (g9%, after recrystallisation from

(a] Efﬂdoum%ﬁﬁzﬂkklﬂvlﬁ KL NI sBeethy o B PMBMs ) 3-dfRearl-c28id S,
9N 1.32 (d, J = 6.0 Hz, 611); 3.91 (s, 2H); 4.72
sieh= 6.0 Hz, 111). 6.83-7,02 (m 4H): 7.12 (d,

’ .
The éllzb—i%l X éﬁg')wa% %53%%633 i %c&zmaslgbﬁk%h stép 88 Blmpla1 ok
5-hydroxy-1 [4—Euprnpnx}rph,ny5mdnle—2 J-dicarboxylic acid dimcthyl estor
(250 mg, 0.65 mmel, see step {a) Example |%) and 4-trifluoromethybhenyl-

boromic acid. Yield 250 mg (675%%).

(b} J-{4-Isopropoxyphenyl}-5-f4-irfluoromethylphenoxylindole-2 3-dicarboayhe
acid 3-methy] ester

The-title compound was prepared in aocuraanca with step (d} Example 38 fom
1-(d-isopropoxyphenyI)- 5-{4-triflucromethylphenoxy)indole-2,3-dicarboxylic acid
dimethyl ester (230 mg, 0.44 mmol; see step (a) above). er:ld 170 mg {?6%] mp
191 °C after crysta]hsaimu from EtOTHL ]

200 MHz "H NMR spectrum: (DMSQ-d,;, HMDS0), §: 1.32 (ﬂj J=0.0Hz, 6Hj;
3.50 (s, 319); 4.70 (hepict, J = 6.0 Hz, 101); 7.05-7.23 (m, 6H); 7.32-7.41 (m, 2H);
T.67-7.46 (m, 2H); 7.80 (dd, J— 1.8 Iz, 1H).
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Exanpl e 47 2-Car boxvnet hyl -]- 4 isoarnnn~

}~henyl|-S-(4-t_itluoronet hvl nhsnoxv)indo OSA0081
WO Mgl B y=l i c acid The title conpound was p%@ﬁfg?ég i

accordance with step (d) Exanmple 1 from 15

2- et ho) , ycar beuyl met hyi-4 - (4-i sopropoxyphenyi )-5-(4-tr ~

i rl uoronet hyl phenaxy) - utdol e-3-carboxylic acid ethyl
xarid 84 (00 ng, 0.14 mmol; see step (c) Exanple 12).

“*=V1efd 40 ng (56%. 200 Mz 1HNL' R.spec rum
swwm_ﬁwqowﬁﬂibe#ﬁ@” 285 (br s,
L 1U; 356 (s, 211}; 4.71 (hepret, J = 6.0 Hz, 11-1);
acid 6 80-7-19 On, 6H); 7 29-7.47 20 (m 211); 7.66 (d, J=

8.8 Hz, 2H); 7.78-7.86 (m ill); S.31 (s, 1Ix)_

{a} ;&Eﬁ ey C4 2obs oxgﬂﬁﬁ@%&yﬁmmh?mlml acid

3 dtmThe title conpound was prepared in accordance
imeff tep (d) Exanple | from 25
The shb§#lc icoppandyiperpated-is a@wrdﬂncfr wild pkpt (Y Epapis T 9 d ol

vt A DA T A
0 Bdrg: «dd=
230 B0 M buckh NV, TOKIHIE 1o DABDH0 it Aphoiy B

(175 B SHOF nidwl) | “r’r:r:ld 84z (72%9 (d, J = 8.7 He 211) 8,18
d, 111); 19.77 (s, 2H). 30 2' CTI C82111P (004961 - wWQ

20061077366 12'S 1 XalLn e 40 2ACati bl | nlme[ hvi
(b 374-FeA By mmm:mm ihifobogiphbiheidn .- i{hem:bcmﬂn:l B 2

(a] Cnhl nroohenoxv -I 4-di et h=l anvno
The thiemarmpdat nmap@ammm T dppee Vﬁﬂﬁ(ﬁ’ﬁlb (d] E)aﬂﬂﬁgi 3FiFOci d

ster e b-title epar ed
ek adotb ALl
dmerﬁjdl ﬂmphwéﬁ{aﬁaw&hpmgdd&ﬁtmmﬁ%) hvl - 5- h)
r ox oTe 3-carboxylic acid eth ester (1égﬁ_g% y
r y

200 IM{BAHM spegeEt (ST )dﬁEﬁaﬂrﬁﬁé&l? Nd33{&h o
§H); 4.66 (hepter, J = 6.0 Hz, 1H), 6.82-7.03 (m. 6H); 7.10-7.19 (n1, 2H); 7.30-

7.39 (m, 2H); £.07 (4, 7= 2.5 Hz, 11

Exampie 46
5-{4-tert-Butvlphenoxoy)-2-carboxymethyl-1 -{4-isopropo xyphenyimdole-3-

cagpboyylic acid

{a) 5-{4-tzri-Butylphenoxv}-2-etho }wcarbﬂﬂvlmethvlrl ~{4-isopropaxyphenyli-

indnle-3-carboxylic acid efivy] ester

The sub-litle coropound was prepared in accordance wilh step (c) Example 1 from
-2-e,thnxycarbonylmathyl—ﬁ—h}*dm:n:y—1-(4~isuprnpn:wpheny1jindule-B—carbnxyHc
acid ethyl ester (250 mg, 0.5¢ mmol and 4-tert-butylpbenylboronic acid (157 mg,

0.88 mmol). Yield 293 mg ($0%).
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10 boronic acid (110 ng. 0,68 mml). Yield 100 ny
(33% (b) _Carboyynihl-5-[3-chlornphenn>. )-1-(d-1i st
enyl indole-3- carbnavlic acid A m xrue of
WQ)*E’S(':]Ehieargjf]jrglﬂ{lnorophenoh')-1-(4-dietb)'tam’-n AEHIGE RS 0981
) phen31l) - 2- ei bcxycar booyl- 15 ne h) ]-iudole-3
carboxylic acid ethyl estgsf (100 ng, 0.18 xnnolL. see
step (a) above), NaCH (1 Min methanol, 2 nL, 2.0
(bymobY4-rdaE ooh Mt caPbanmineth __[%ﬂl‘ﬁi'ﬁ)ﬂt:ﬁl%ﬂﬂlfﬁwﬁg( 2
- qﬁ IvvasdsthTed ai reflux for 4 i, cooled, acidified
L U+irh 11CL (agq, | M and ex7- racted with

THettERCoombaend QAP eewaearr&m\se hEith Has gems;ur | §1

and brine, dried , concentrated an

wmmmﬂfg?@wrbgmme —ﬁ@-ﬁ(ﬂ@ﬁ%mypmmjﬂiﬁﬁdolel
5 gl Raf LSRRI OO ity e el e, S

m@jﬁa ’a;uatfer}am@rra&@aﬁ@ﬁaﬂﬂetom 76-6.87 (m 2R); 6, 88-
(m. _7H); =8.2 Flz, 11d); 7.71 (d, J=

204 Mt T N dpedinanOMSG-dgiob: 526 (51951 45 260y 056 Fir

o 45, A o, - Ay RIPEET LA B 5

8.5i18%) EDONPEY 4D emy SHY; inantacs = 20314 16BF boyihisquagiidh,

ai +tnetl M ester 30 The suh-ti de conpound was prepared
10 in accordance with sicp (a) Exanple 18 n-Um

$¥ﬂ¥ raxyu dal e-1-(1 isaprcpoxyphenyl)-2,3 dicarhn: ~
id dinaetbyl. WO 20061077366 PCTI C1120051001981
- c#=-19)
and._.3- chi orophenyl boronic acid (120 rug, 0.78 nnal .
Jﬁi%#@r@% my (49 (b) -{3-Chlon_ph nx )-] {a isonram
TﬂﬂﬁﬁéW%ﬂ:rbﬁgﬁ'ﬁaszﬁ’regﬁﬁgﬁwgééblrdaﬁc@%ﬂ Reap t@"@a&@ﬁ% Z)fmm

_ npound was prepared 1 n accordance
15 2- eﬁﬂwmnﬂmﬂm}m (4-Isopropoxypheny(-5-(4 Hﬂllﬂrum&th}flphenﬂ){}’ -

s e R A ey PEL S s ) Bl

YieBem 15 e1{)a) above)- Yield 50 ng (57%, rnp

200 MHz 'H NMR spsotrum;: (DMSO-dg), & 1.33 (d, J= 6.0 Hz, 6H); 3.4-3.5 (br

s, 1ED); 3.56 (s, 2TT); 4.71 (hepiet, J = 6.0 Hz, 1H); 6.80-7.19 (m, 6H); 7.29-7.47
20 (m, 7H); 7.66 (4, J = 8.8 Hz, 2H); 7.78-7.86 (m, 1H); 8.31 (s, 1H).

= = el

Exginple 48

1-(4-Tsopropoxypheny]}-5-{. 4—'triﬂunrnrnpjhhllphenﬂxﬂ indole-2. 3-dicarboxylic acid
The title compound was prepared in accordance with step (d) Example 1 from

25 1-{4;EDPTQPGX}'P1]B]1FD—5H(4-tﬂﬂllnrﬂmﬁﬂ‘.ljflphﬂnﬂ}:}f}]_ﬂdﬂlmz_j"diGEII'bD}Ej"UC acid
dimethyl cster (80 mg, 0.15 mmol; sce step (a) Example 44). Yield 50 mg (67%).
200 MHz 'H NMR spectum: (DMSO-dy), 8 1.33 (d, J = 6.0 Hz, 6H); 4.67
(hepict, J = 6.0 Hz, 1H): 6.86-7.25 (m, 8H); 7.69 (d, J = 8.7 Hz, 2H); 8.18 (d,
1H); 19.77 (s, 2H).

30
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182-190 C. 200 MFia'H NVR (DMSO-t4), 5- 1.32 (d, J =
6.0 Hz, 6H); 4.70 (h ptct, J=6.0 10 FE
wo 2008798 6. 98 (m 1H); 6.99-7.03 (m | H)- ’éT’?’}f‘éT’“ (e

5H); 7.30-7A4 (m 31-1}; 7.73-7.80 (m 1-1).

Exaznnl e 51 2- Carboaynetbvl 5- (4- chi ar ophenoxy) 1-C4 {- -

rfl uoronet hox nhenvl]lndoFo 3- 15 carboxylic acid (a) £

2- Carboxyl efhv] 5 :
Examplu£2] ri or onhenoxv) - 1- ( 4- (trifluaromethoxv]nhenyl}inrlo L
A _C st man gL RoMibinghase- b At ledrainontsslgnddlei | e :

conpound was prepared in accordance with step (c)
carbenfekappiie 1 from 20

2- et hoxycar bonyi net hyl - 5- hydroxy-1-(4-trifl uora; :

net hoxyphenyl )i ndol e- 3- carboxyllc acid eLh | e Ler :
@) (BB CHEopRrBSRTA-disgeianuinerhepyl- et g

4- chlarophenylboronlc and (I 10 ng, 0.68 mmol). Yield
indole PGy vliczapad BthFbaslSS. carpoa] methy] 5 {d- chlabdphenoxy)
The Sub—l%lﬁ, ! En:pgﬂltlr}ﬁg&g{ﬁ{%ﬁ@ﬁ hapydrhhmdakieh Sep 25 ExemploUgoati d

ound was prepared in-.accqrdan cebvvlth

1 (4-ApRig i phEX ARl oyt by et DEa BEeprRa iy p o R
ph (4- (txifl BLRAS3-
acid eé,q;{%m&”q%én%cq#w&@fs@?@@%ﬁﬂ?ﬁﬁpﬂ%ﬁ%*%ﬁg T see

mﬁmm F%H59 198-202 C. 30
b”mmﬁ&&ﬁﬁ/@)@ﬁp ot ¢ %13) 6oy 8%8 (s/o 2E|)p 6. 90- 7- 02

(m 3H), 7.06 (d, T =8.9 13z, 1H; 734743(in

L)+ {f2 gl mino Hindble-1) ;
) : - { ZYBT ij—oﬁ( A?73c6

le 32 ~ Car60~ ~|l nct Er v~- ~- [ 3=chl or nnnenn;
ca:bm-.@ﬁ% g‘lﬁ

-+~ trlnuoram:thor nhem-Liinri lic
A migGted oS J(fa)chﬁilﬁﬂiﬂnﬁfﬁf}ﬂ -(gsdisthy! mmnnphmjj%-g-aihml}r@i{rg@n}ﬂ

et hor ~car UUn~ Ime S t Figh! par t on-
meth (]:&dg};);vﬁkpxgha le\é‘:’?%r fllf}g MO MRL HefolheR- dp (2)

ahove), NaCH (1 M in JIIE.I'_]:I.EILG]_ 7“ ml, 2.0 mmol), NaOH {aq, 1 M, 2 mL, 2 0
mmol) and dioxane (2 1l.) was ctired =1 reflux for 4 b, cooled, acidibed to pH 4

with HCl (ag, 1 M) and exiracted with EiOAc. The combined exlracts Wers

washed wilh 110 and brine, dried (Na:50;), concentrated and purified by

chromatography. Yield 50 mg (56%). mp 186-101 °C.

200 MHz "H-NMR (DMSO0-dg), 8: 1.15 (4 J = 6.8 Hz, 6I0); 3.41 (n. J = 7.2 Hz,
4H, overlapped wath DMS0 and watsr); 3.88 (s, 2H); 6.76-6.87 (m, 2H); 6.85-
7.23 {m, 7H); 7.36 (t, ./ = 8.2 Hlz, 1H); 7.71 {d, /= 1.8 Hz, 1H); 11.7-13.5 (br &,

5-¢3-Chlorophenos)-1-{4-is0pro noxyphenyhindnle-2.3-dicarboaylic acid

(&) A-[ 3-Chloraphenoxy-1-{ 4—isuumm:n:vph:nvl"}-mdﬂ1&-2.3—dicarbuglic acid

dirnetind ester

The sub-tille compound was prepared in agcordance wilh step (a) Example 18

Tom S-h}rdmxyindcalﬁ—I=[-*.——is-::prupoxyphanyljazj—dic.arhm:j,rllc acid  dimetiyl
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The sub-title conmpound was prepared in accordance wth
step (c) Exanple I from

-ycVbDnyl nst hyl - 5- hydro i
wo %yﬁﬁ%ﬁ ur f | uor onei hoxyphenyl )i ndcl ~ 3 10 E5FBEAFPRI

acid ethyl ester (150 ng, 0.34 rmol, see step (b)

Exanpl e 9) and 3-chloroplenyl bora aic acid (110 rrg,

0-69 nmol). Yield 186 ma (95% (h) 3-Carbna~nednl -
estgr il orp (hihmatol- ske -sisg-(ay Efdmde i b 3chiermylhe nyiutubmc

aci.d 15 conmpound was prepared in
acid (LR B BB T B U e Trom

a- ( 3- chl onphe. aoxp) - 2 echo}-ycarbonyl methyl 1 (4
tl#luoranrhohyph ), |ndolet3 carhol--yllc and

AL 0 BB 0T iy

5- (mmurm;nuxgp1q¢%piap$@%emgﬂﬂﬂalm 3-]iiivfh3xﬂrﬁ: | H) ; acid
m T : = &4 :

dimeitng ey’ §208% £19 bingl 162 b @) baovsd Seliostmerior b map

18316 ¢t | uoronet ho: heucxv 4-Li Euoronet hox )hen 1- 25 -

|ndole3 carbnx die acid (a) 2_Etbox carbon~Ineth 1.5
2008MEH 'H-NRoffehdSixds), B 142 |{aLtJ @ OFefHp .70 (henct| Ji=rdlal

[ r_The sub-title conpound
H%%%?Eﬁgﬁﬂe@nﬁﬁ SR atadme At T A g S gl
inﬁ’ gg] hoxycar bonyl met hyl - 5- bydf oxy- _ _

- (4trifluordmet hoxypl)euyl) ndole-3 car- boxylic acid
ethyl ester (150 ng, 0-34 znnol, see step (b) Exanple
E"9 a 3-tri- quoronetIioxyphcnYIhoranic acid. Yield
Al (g2% . 1" WD 200 6/0 7 7366 PCTI CB2005/ 004981

2 Clrbnbrheting B (4 ﬁﬁér@ﬁﬂnhb 10¢ AL Bfuoromethoxyiphenylindo le-3-

-tri--Tuoronet - -NCXy -7- "4-tTritluoromet haxv-

carbo®@he/acid ndal e- 3- carboxylic acid The title conmpound was
prepared is accordance with step (d) Exanple 2 from 5

2-e
() um@ﬂmeﬂ%watdhwmﬁ e 3vi- LR M E@RERI Bl {#finddlkf | U
omret. | vvxalphenyl )- indol e-3-carboxylic acid ethyl ester
1 |, see step (a) above)-

The sub-title compotnd was prepared in accordance with step (¢) Example 1 froim
2-ethoxycarbonylmethyl-5-hydroxy-1- (4-triﬂucrmm~.thox}fphenvl)indﬂ]E—B

carboxylic acid ethyl ester {150 mg, (. 35 mme!, sze step (b) Example 9) and

4-chlorophenylboronic acid (110 mg, 0.68 mmol). Yield 140 mg (74%).

3-c

- 1-f4-trrfluoromeihocypheny] inrin]e—?:-

{b) 2-Carboxymethyl-5-(4-chloropheno

carboxylic acid
The title compound was prepared in accordance with step (d) Example 2 from

2~carbaxymethyl-5-(4-chloraphenoxy)-1-(4-(triflucromethoxy)phenyl)indole-3-
carboxylic acid ethyl ester (140 mg, (.25 mmo), see step () above). Yield 57 mg
(45%}, nop 198-202 °C. .

200 MHz 'H-NMR {CDCL), &: 3.88 (s, 2H); 6.50-7.02 (m, 3H); 7.06 (d, J = 8.9
Hz, 1H); 7.34-7.43 (m, 2H); 757070 {(m, 4H); 7.72 (d, / = 2.0 Hz, 1H); 12.2-
14.3 (br 5, 2H). '
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Yield 92 ng (61%, np 186-193 C. 200 |sz | H NVR

(DMSO-d5), 6: 3.95 (s, 2H); 7-01 (dd, M%ﬁq:lwi%%1
wo @R lH) ;. 7.10(d, J=8. 9Hz, I PI); 7. 20- 7. 3o v
(d,J=7.7Hz,IH);7.36(d,J= 10 8.2 Hz, 1H); 7-60-7-72
(m 41f); 7.77 (d, J= 2.2 Hz, In); 12.0-14.1 (br s,
2H). Exanple 54 2TCar bBxvret h' 1-5-
4-di chJoronhenoaro~-1-14-trifl uoronet hoxynaenyl ] ndo
| e-3- carboxvlic acid 15 (a) 2-Ethoxvcarbom | nethv]-5

Exaran-s4- di chl or opbennxv) 1-{4 trifI uor onet uox

| I'i ndol e- 3- car boxylic.acid e eSHREdoInS -
2 Carbobaretityl-8:(3 ¥g~¢%§§%‘£’é§m RS REAIEE: 1 ot

p (c). .Exammle | from
Mﬁ%@xycar bonyl net hyl - 5- hydr oay- 144-trifiu-

or orret boxyphenyl )i nd ol e-3-carb- 20 oxylic acid et hyl

est er (150 ) 0.34 T ﬂ]mseﬁjqus,t(ggﬂg@mg%@l_mwm
foRttacrd (130 ny mol )

Yl,el 1 AROWy = (D) 2- Car baxynet hyI
mndo s, %:) Rl ﬁﬁ)é/gr%oxy] |-(4 tnflltoroe vnhefé]ylﬁ}m
The Bk & [ﬂﬂtﬂbﬂxﬂﬂg&rﬁé@ eEopHaTHe ™R SEB Mot i wa a5
prepared in accordan 1&32 from
2- Emmmmﬁhﬂﬁw#@ﬁh%ﬁ @i@@: e ﬁgﬁﬂeﬂnoxy?;
(ke L) EhOE Eﬁ@ﬂgh@wlmal RERIEEE e R a3 g
wbﬂé Jlﬁ/lﬁ‘“] g %%8 17 mol ]%g st eqcé @q) above) .
1'0 hehy Tobrontig a@ﬁﬂ%ﬂmspﬂé@@%b%ﬁ SB Z T'H NVR
S" dr), S 3.83 (s, 2H): 6.91-7.01 (m 2H): 7.08
:3089Hz 1H 722(%,J 2AI—1|2‘H);7.58
: . Eza_ [a}ﬂ h#ndA 7 -1@8nfingro =gy = J=
(5) %ﬂ%ﬁ%% 15 2 (hr s, 211). W 2Unc107T3c -
3-carBGH Tk 683 01151 QUA9KL  its Eyammc 55 :arho::neth.1- -f-
~ bddicliloro enns %{d@ﬁ&' R R 'E‘Emmp]d\[l Fom| )

The didy BENRPRPE “4F 5T alf aé't ar vcar ban hvl ’
3- ("—;:hlgmﬁr‘iﬂuﬁl)ﬂ@-ur&h&%h’bbm&hhﬁ&hbﬁéﬁeﬂmw= oxyphenyl)-

indole-3-carboxyfic acid ethy] ester (180 mg, 0.32 mmel, see siep (a) above).

ield 66 me (41%), mp 190-195 °C.
200 Mz 'ENMR (CDCE,), 8: 3.86 (s 2H); 6.93 (dd, 7= 8.0 and 2.2 Hz, 1H);
6.07-7.17 {m, 4H); 7.31-7.42 (m, 1H); 7 61-7.71 (m, 45y 7.75 (4, J = 22 Hz,

1ET); 11.6-13.8 (br s, 2H).

Example 53 l
.- Carhoxymethyl-5-{ 3—tri_ﬂuﬂmmerthn:-nmh:m}:ﬂ~1—{4—mﬂum'nmcﬂmmjhenvj;

- indole-3-carboorlic acid

2 Ethaxyearbonvlmethyl-5-(3 ~influoromethoxy)-] -f44nfluoromethoxy-

()

pherm | _ y
The sub-tille cornpound was prepared i accordance with slep () Example 1 mom

rl}iu:[ulﬁr}[:arh{:}wlic acid efhyl E:Si&-l:'

-Eﬂmxyc.arhuu}f]mathyl -5-hydroxy-1- [4—i_ri_ﬂunrumﬁthuxyphﬁu)rl}mdole-H—car-

boxylic acid cthyl ester (150 meg, 0.34 mmol, see sTep (b) Example 9) and 3- iri-

flusromelhoxyphenylboronic acid. Yield 165 mg (B2%).




(W]

10

25

henvl | i ndol e-3-carboxvlic acid e,-Lin"] cs[ s The sub
title conpound was prepared in accordance with step (c
WoRiERalpd e 1 from 2 ethosycarhonyl rr~et hY1l-fr-dxyginftiyoabs:
d

L4 trifluorone#hoxyghen} 1]indole-3 cazb oxylic aci
et hyl ester (160 ng, 0-36. mmml, see slep (b) Exanple
9) and 10 35- dlchlorObenzbﬁebOranlc acid (140 ng, 0.72

nmmol ). Yield 100 ng (45%. (h) 2-Czrhoa~nethvl 3.~
di chl Oro henorvl -i- 4-t>Zfl uoronet ho _vOhenvl |- indole

(ar baxWmtexaedHy TS tridubey QR 0WAS -AERRSSthel -

accor ance Wth step (d) Exanple 2 from
jaies L y1l-5-(3, 5-drel rlarophenoxy)-1-(4- t

t h
ﬂg‘éﬂir@%ﬂ%@*ﬁl RN e, SR R BEL S S
i-ﬂgm(%&%én}r}nqgthzﬂ:iq% tr?ﬁﬁ:rﬁu&ﬁﬂx;%%{&%ﬂi%ﬂ( 2 4phen I~
. .6: 3. S, ; 6. ui
m{@@ﬁdﬁ l“-i’bf %@3’ 7-’%% EffFﬁ ﬁé—%}ﬂ . P.2psmmgl. seq Siep (m) ﬁbmﬁl 4
]ﬁgﬁgj gﬁ;@ E% | e 56 2-Carhoxvnet hvi-5 cbloro
eno 4 sOnro vinhenyl | i ndol e-3-carbo tic acid

EGQSeiE([:a)H M@m Hg, &:13ve da, JH 7.04 (@dwl,rwx)y BeNDE\HL 1 ¥D);

hens=llindai~s caba tic acid eth 1 ester -

|
7,008, 1% HeA S0t G MmO &b e 1.0 s U 1@, it
f - h
B S Ry G £ P TR P
acid ethyl ester (|SO ng, 0.37 nmol, see step (b)
% Ie 10) and 4-chloro 30 pheuylboronlc acid (116
-%Tﬁg-m mol ). Yield 150 ng (79%. WD 2006107736E
2-(BEEGB2005300 490 d A 61 A AIRRINIRL IV 345 G QY ©

henoxi™ -] 410 roavl  hen 1 T ndole-3-

cartehglic peile conpound was prepared in accordance Wi th
step (d) Examm e 2 from
2- et hoxycar bonyl net hyl - 5- (4- chlor ophenory)-1-(4-isapro

(z) py! FPhEﬂﬁMJn)ehﬂ!éﬁw n@th]-§- @a&emu@pﬁeﬁﬁ)g E’%ﬂﬂhgﬁﬁﬁﬂnx 150
mol , see step (a) aboOve ng

i)hﬂﬁhﬂdﬂlﬂ-:-::ﬂrhﬂﬂh: acid ethy! esier

The sub-tztle compound was prepared i accordance with step (c) Exammle 1 from
2-cthoxycarbonylmethyl-5-hydroxy-1-{4-friflucromethosxyphenylindole-3-carb-
oxylic acid ethyl ester (150 mp, 034 mmol, see siep (b) Example 2) and
3,4-dichlorophenylbaronic acid (130 mg, 0.68 mmol). Yield 100 mg (50%). .

- (B 2-Carboxymethyl-5-(3.4-dichlorophenaxy)-1-(4-triflnoroethoxyphenyl}-
indole-3-carboxylic acid -
The title compound was prepared in accordance with step (d) Example 2 from
E-Ethaxycarbﬂnylmctﬂyl-i-ﬁ 4-dichlorophenoxy}-1-(4-rifluoromethoxyphenyl)-
indole-3-carboxylic acid ethyl ester (100 mg, 0,17 mmuL see step (&) abnve)
Yield 55 mg (60%), mp 205-210 =C. .
200 MHz "H-NMR (DMSC-ds), 5: 3.83 (s, 2H); 6.91-7.01 (m, 2K); 7.08 (d, J =
8.9 Hz, 1F); 7.22 (d, J = 24 Hz, 1H); 7.58 (d, J = 8.9 Hz, 15): 7.61-7.68 (m,
ALy, 777 (d, J=2.211z, 1H); 11.2-15.2 (br s, 211).
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15

Rl

WO 1um?m£«@ﬁ(-(3, 2H); 6-97-7.11 (in, 4Fl); 7.29- TCI&If—Mh’

Pt Sl e AL e mpe i s N = KNP} Nubfwdawar sar rfafarardri.

(60%, np 174-150 C 200|\/Hz'I-I-IdI\/R(CDCI3) 6- 1.2 8
(d, J = 6.8 Hz, 6H); 3.03 (heptet, J = 6. %ﬁ}lh

7.46-7.55 (m 2H); 7.70 (s, IH); 11.9-14.0 (by s, ]

ZFD | 0 Exanpl e 57 | | s

2- Car boxvnet hyE5- | 3- chrﬁronhenoxy)-l-{4 i sopropvl phenv }

I'1'i ndol e-3-carbox),lic acid 15 {a} 2 |
Elﬂ@EEE@xvcarbonvhnethvl 5-"3-chlorn henna -1 4 ) :
- BRRARYh e nyd R iR d Bhan By - Gad- bdkwﬂm;%ﬂll@&’h%ll—ﬂ ster
- -titl e conpound was prepared in accordance with ;
carboStlecfd) Exanple | from 2-e;hoxyrar nylm i
t hyl 5- hydroay-1-{4 isogropyi phenyl i ndal c-3-carboxylic :
acid ethyl ester (150 ny, 037 n1r|o|, see ste b) ?

(8) Exarmh@ml&%u s [Bvlchi 0F-dic DIREEINEYY 6 ;
ny, noe ) Yi el 130 ng (68% . (b) 2--Car
henynmt h y) - 1- (4-i sapr ow nhenvl )i ndol e

b ! ackr d ddr
ﬂms%gg%%é%é% \%hﬁpétpe dred 36 MR r@00P atth depds) Jrmapde édromn

(d) Exanple 2frogi%9§?
2-2hGHEATBANIG atﬂl?mmmwuﬁﬁnﬂ@:@wp@pmew AT F  sopro

py! phenyl ) i ndoj e- 3- oxyl i c arSke aA30
oxyliergpd el eximpI(L 605 Eg, g}%% oveeﬁi' EH%h%I d 6t7: "

114ii HiNhﬂRld(IﬂDGﬁSX4J“$J 1.29
3.5 F@y%f@?@ﬁﬁﬁm&@& (hrgﬁ et, T= 6.6 Hz, TB):
3.88 (s, 211); 6.84-7.08 {m413); 7.13 (d, T= 7.8 Hz,

113); 7.28-7. 44 (m 3131 B T

() 7. xymetyl-o-fu. :
98 t ) 700( 11117 366 lib '- C ar boN;
indole;3-c 5 hc =13. diclilnronl eno'

The fhi= cdhnpcﬁﬁldnwm;prqqiamﬁi nj grepIdeace WHE aP@BolQQ/ FremRE § BT a)

Di chl orn_hen Miaidinesbhinyl-f 4
z—ampmm’o@ww@hgh& %Jcih}]ﬂéuo?%aﬁéggar ﬁgﬂlj lic acid e]:?rh}yl
oIS SLSE, {n),% SUB el leGief QTQROLIY OVids Mg piae e (R) 2boVE).

RO SANCe Wi t step (c) Exanple | from

Yield 35 me (38%), mp 219-223 °
200 Milz 'HNMR (DMSO-dg), & 3.95 (s, 2H); 6.94-7.16 (m, 4H); 7.31 5, 15);

7.59-7.74 (m, 4H}; 7.76 (s, 1H); 12.0-14.4 (br 5, 2H).

Example 56

) "r‘—{'_“,arhn}wmcthvl-ﬂ—{rl-:hlnmnhann:-md—f-d—isnnrr:rpvh)he.nvl‘iindDle—S-caTbD}anig

acid

(a) 'LEthmwnarbumr]mgmv1-5~(4—chlmruuht:mxﬂr'b-1—{4~isnnm1:rvlnherI‘}iuduie.-E_—

carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with step (o) Example 1 from

2—at1mxj!cm'hr:my]methfl-5—]13rdm:q'—1 -(4-izopropylphenylimdole-3 -garbozglic
acid cilyl ester (§30 mg, 0.37 mmol, see step (b} Example 10} and 4-chloro-

phenylboronic acid (116 mg, (.74 mmol). Yield 150 mg (79%).
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25

30

2- et hoa
ycar bonyl net hyl - d- bydroa' Y-1-(4-i sopr opyl phenyl )i ndole

wa 28bsgarsbpxyl i c and ethyl ester (150 ng" O. 37}.&}@]31“@&)@931

step (b) Exanple 10) and 3 4-dicblaro- 10
phenyl boronic acid (140 nmg, 0.74 nma])- Yield 110 ng
(3599 " (b) ?-Carixr~methy}%*6-C3.4 di heno~~t ] f4=iso

ro | vhent |ndole-~- carbo yllc ac:ld Thetltle
(B¢ onpouddEalng YIEE ehlaropbenmsal Ibeny]mnle-3-
cafRS R £ from 15 5- (3, 4di chl or ophenony) 2-e

—Xycar =l met hyl -1 - (4-isopi ap5, phenyl )i ndol e- 3-
The aitlaoooyipoerd aek qbre@h;l‘m;&l inegtetiadct M gep QP Bx4aTHiE 2

N TG RN B Ty 200

caéu%‘hc(é&ﬁ:pétﬁ}] ‘esiér ﬁ 50- z§gj WEE’ mml)tbsae %e@éag (aﬁmv}_é 1'}'?1 % B 13@2 2

04 (d,
(60¢e). r@d?ﬂﬂﬂ)"c 7. 33 7. 44 211); 7.46-7.64 (m 311);

?ﬂ%%@@ﬂ# ba?%%?@‘ B e 50503 (PR ol S ate

IH%@W@: 2|y 4ol 7 B &afc%w'zw -&Cg 4HJ2’554£585):.S (. 2E0;7.70

Et hoxvc~r honudnet hy rsopron ‘[ phen

(s, BHEAILI- 160 Gret HH)P) henna - indol e- 3- car boxI ic acid
ethyl ester Thc sub-title conpound was prepared in

accordance with step (c) Exanple 1 from 2-

Exghdloxycar bonyhnet hyl - 5- hydr oxy- I - (4-i sopropyl phenyl)in
doI e- 3- calr boxyII| c I?O acid et hyl es%ler (150 g, 0. 37

ER5 B SRNCEGH ) s Hdglermrarboxylic
acﬂmt hyl phenyl bor al uc aci d (140 ng, 0.74 nmol),
“pyridine. Yield 130 ng (65%. 1 i. WD 20061077766

PCTI GB20051004981 13| f (b] 2-Carboxynel hvl-1-(4
| SQ0r on~:l ahe rp- {3 triftiuoronethvl nhenoxyl | nd(i)I e

= Pher CRIOT OIS BT

wb@gggg&q[{]g%ﬂv&@t ep (d) Exanpl e 2 fr om 2- ct hoay,

ar bonyi

Thcmﬂb-hlyib pbympoayid was prenared in accordance with step (c) Txample 1 from
2—thnxyuarb{:nylmﬁhyl—i_nh}'dmw- 1-(4-tsopropyiphenylindole-3-carboxylic acid
ethyl ester (150 mg, 0.37 mmol, see step (b) Example !0) and 3-chlors-

phenylboronic acid (116 mg, (.74 mmnl), Yield 130 mg (68%).

{h) 2-Carboxymethyl-5-(3-chlorophenoy)- 1 -f4-isopropvlphenylindole-3-
carboxylic acid ’

The iitle compound was prepared m accordance with step (d) Example 2 from
2-ethoxycarbonylmethyl-5-(3-chlorophenoxy)-1-(4-isopropylphenyl)indole-3-
carboxylic acid et-h}'] gster {130 ma, ID..25 mmol, see slep (a) above), Yield 67 mg

(58%), mp 176-182 °C. _ _
200 MHz "H-NMR (CDCL), & 1.20 (d, S = 6.6 Hz, 6H}; 3.04 (heptet, J= 6.6 Hz,
TH); 3.88 (s, 2H); 6.84-7.08 (m, 4H); 7.13 (d, 7= 7.8 Hz, 1H); 7.28-7.44 (m, 3ID);
7.45-7.59 (m, 2H); 7.74 (s, 1H); 11.7-14.2 (br 5, 2H).

hyT-1|-f4-isoaropyl phenyl)-5-(3-trr>flu oro

N TR - m——— 4 =% ae

ot
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wo 200mmPddB5- 190C. 200lv&a "H- NviR (CD d;

e A P e e ey e s LT T e

5 indol e-3-carboxylic acid ethyl ester (130 ng, O0.23 %
mmol , see stet (a) above). Yield 60 rrg ]gé?lytﬁ' 'é’"‘“"‘m‘j

(R TEE

6.8 Hz, 6Hj; 3.04 (heptetti J= 6.9 Hz 1H); 3. 84 (s,
21-1): 6.97 (dd, J = S;% and 2.2 Hz, 1H); 7.05 (d, J =
8.8 Hz, 11-1); 7.19-7.29 (tn, 2H); 7.34-7.46 (in,

Esar FE747763(m3F1) 7.77 (d, .|:20|—|z 10
gﬁg‘*" 12. 0- 14. 0 br s Exanpl e J ol
2. CarBa-Ganddlpplyir ¢ 4&%55%?%1 %H:‘y]]] 1L:|—sopr ouyl n
benvf ndol e- 3_ car boI ic acid 15 (a)
carboseligagil v car bonyl nct hyl - 1- (4- i 3opnp
pnenpl }-i-[4-isapmvoxvphenox~] i ndol e-3-carboxylic

acid etJ ] ester The up-titl e_canpound was . pnenaped
(a} i njmmmw—ﬁmﬁg—l—m
i LI A1

| Lagt hyl - 5- hydroxy-1-(4-isopropyl phcnyl
c 20 acid ethyl ester (150 m)%r 037

The sﬁmhﬂé i:t:k-J ; Sbﬁppfdg)uﬁmmpﬂneiam@; wihger (s ¥ ‘
utht(}fygazggnm?léglhn]lflca—]?%mﬂ %9 En%mp}rlpﬁuﬂﬁrodr)lt- L{aﬂngyﬂ@ ng
acid qﬁﬁﬁ@r bo;‘ %@t *ﬂy‘gém(:-ﬂ ~sh8 9@15 QIR Ot} Ol Andl1 3, 4-Bid By onv

carhax Ilic acid 25 The title co
phenyRbdr 8P de st Opte Mefedmp - Hikbldame &3k h step (d)
Exanple 2 from
2- ethoxycarbonylnethyl-l-(4 |sopropylphenyl)-5-(4-isop

see step (a) above) Yield 51 ng
ca:buﬁnﬁﬁﬁ rrp 205- 210 C. 200 Mz ' H NMVR (DVBQ-ds), S:

The t&l%onépg?md ].l_ay;i/s_Dlsaopglu l?laﬂgig.ééﬂ%t xillal-égt(:ﬁ (E{?’E}.’dﬁﬂlaeiﬁoml_l ]

onethvl-( e dplengl) ddpie;>-
5-(3 fkﬁh,lglli%gh%a?@ %ﬁm?%%a%ﬁbgﬁ) y gg{ ?Jéce:trmm phen

r.-v-m.g(- ooy w0

a THL

) ha1.ﬂ:ucuzil:,5311ilc) a,md?eLBﬂf?tﬂﬂO Iﬂ(mg, ﬂz!}myamuiz s%s’typ g.@ aénﬁ]velzi 1Eil§_'y7 'fn%l

] 1%9 L 11.1); 11.&13.2 (hr s, 21-Q WD
(?Mﬁe%li?(ﬁ 366 - PC' r1 GS200510649' 61 L-arnnle 61 ?-{

200 Lﬁl—?‘f }F?\n@% K@ﬂ)mé)ﬂsl @rzarqﬂ,epﬁ B - EH)f 304 (hesgriely b =dad Hz.

carbor. Mc aci d
1H]:EI(5.H}69:;{ddj EH'JHZ,?H) 7.04 (d, J = 8.8 Hz, 1H); 7.22 (d,

1), 7.33-T.44 (m, 2ED), 7.46-7.64 (xn, 3E; 7.76 (¢, 1HL); 11.6-14.2 (br s, 2H).

Example 39
E-Carbnmrmcthxr]—1-{4-isapmmrlphenvl‘}—5—{B-mﬂuumlnﬂihvlnhanumr]—mdnle-}

carboxvlic acid

fa) E-EﬂmmrcarhﬂﬁvhnBthv]—l-f—"&—iﬁnpmn‘&’lp]lﬂnﬂ"!-ﬁ—f 3-tafluoromethylphenoxy)-

indole- 3-carboxylic acid athvl ester

The sub-title compound was prepared in accordanee with step (c} Example 1 from
13',—Bﬂmx}fcarbunjrhﬂelh}rl-ﬂ—hydrux}hI-(4—130pmpj=lphan3r1]mdr:rle—_-r -carhoxylic
acid ethyl ester (150 mg, 0.37 mmeol, see step (b) Example 10) and 3-trifluoro-

methylphenylboranic acid (140 mg, 0.74 romoly, pyridine. Yield 130 mg (65%).




5 1a} _(3-Chloroph oxvl-1 r4 isnuropo::~rohen 11-2-
4- ntt hox car bon dphgnvl - indo]e 3-carboxylic acid
wo mmbhylisester Ty le sub-title conpound was prﬁpﬂ&ﬁfhﬂhfﬂuum
accordance with step (c) Exanmple I from 5-hydro xy-I
- (4-isopropox} phenyl)-2- (4-nmethoxycarbonyl phenyl }i ndo
| e-3 10 carboxylic acid neethy] ester (150 ny, O0.3)
nnDI X e 43) and

1_,%%&@%%3@ (h] 14- CarhoTI 7 henvl -5 f3-chloro
heneac’ | J-C4-isn ro oxmhcny]]indcle-3- carbonlic acid

Tha 5itiEhenmionhd wee mpoind imsccpriepareth isrp ddt Gratapie € fiotrh

2 Pt i URT%EH‘“PE‘*B@EBgd‘i%ﬁ&ﬂﬂtﬁﬁ’l@“?%?%t %
5 mdmecwcmﬁwﬁr@la@w iefrdd FE303mE 20 0 Xinb 5%'5&0 1G] la

ester (97 rng 17 mint, seé step (a) above).

Yiféc_lﬁﬁ@lg(féé’&w/}@plﬂﬁpl%i@ 217 T. 200 Mfz 1H N\R (DI\/BO d~

200 effiet tood) 3 S8, P S0p R8P B d

B4 (21697 JHZESL d 2.2-H 1 1Y~ P8
3 90 (0 0ic W0 4282z oyt 0 0 P

7.19- To’%ﬁ (roBiE drdhT. 4&J::ru4: 07 673163 Hex, SH); 7ddilel =280 He,

[ eTo (a) 544Chl oronhnox' -1- 4-iso ro
10 IHmé%?ﬁbgﬁsgﬁﬁgt hoxvcarborrvl hen 1 - ethyl ester

i ndol e-3-ca-rbgXVlic acid m The sub-Title conmpound
was prepared in accordance with step (c) Exanple 1

Examplepl 30
phl 9%%&[@%&%&%@‘? C: ar bony

150

carbyylif3ddmol , see step (b) Exan'pl e 43) and
4-clrl oropbenyl boronic acid (100 ng, 0.64 rnnal)-

15 Yield 97 mg (54%. r WD 20 0610 7 73 66

(ay PCH.G82 Q488 hy1 1381 kBhro g7 AR Q%‘ﬁ@ﬁmﬂ'm;wén&amj_
Q- 6-Jor opueno, , V) - II-| %-I Sopr opoxVohemvi 11 naoi

ednle-3-carboyvlic acid ethy] exier

The sub-title compond was prepared in accordance with step (c) Example I fiom
2-ethoxyearbonyhmethyl-5-hydroxy-1 {4-isopropylphenyl)indole-3-carboxylic

20 acid ethyl ester (150 mg, 0.37 mmol, see step (b} Example 10) and 4-isopropoxy-

phenylboronic acid (130 mg, 0.74 mmel), Yield 100 mg (50%).

()  2-Carboxymethvl-5-{4-isopropoxyphennxy)-1-(4-isopropylphenyTindoie-3-

carboxylic acid

35  The title compound was prepared in accordance with step (d} Example 2 from

2-ethoxycarbonylmethyl-1-(4-isopropylphenyl)-5-(4-isopropoxyphenoxy)indole-
3-carboxylic acid ethyl ester (100 mg, 0.18 mmol, see stop (a) sbove). Yield 51
mg (56%), mp 205-210 °C.

200 MHz TH-NMR (DMSO-ds), &: (DMSO-Dy, HMDS0), 6: 1.25 (d, J ~ 6.0 Hz,

30 G6H); 1.28 (d, ./ = 6.9 Hz, 65D); 3.03 (heptet, J = 6.9 Hz, 1H); 3.03 (s, 2H); 4.52

(heplet, J = 6.0 Hz, 1H); 6.84-6.94 (m, 5T); 6.98 (d, J = 8.7 H, ITD); 7.30-7.40
(m, 2H); 7.46-7.56 (m, 2ED); 7.61 (d, £ = 1.9 Hz, 110); 11.8-13.2 (brs, 2HD).

PO e e et 3 b s ey P

ol PPy oy 2 SRSl L BT e e B A Tl e e e b P o o Pyl T —

- ORI e
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carboxylic acid The title conpound was prepared in
accordance with step (d) Ex2anple 2 from 5
“ﬁwum%HQ - ohi or ophcnoay) - 1- (4- sopr onoxyphenyl ¢ 2+«{B0aRbROXY
Bonylphenyl) i ndol e- 3-carboxylic acid nethyl ester
(97 ng, 0-17 nmol, see step (a) above). Yield 73 ngy
(79%, np 2! 7-222C. 200 Mhz 1H NWR (DVMBO-d6). S: 1.24
(d, J = 5.8 Hz, 613); 4.60 (hcptct, J=5-S Hz, IH;
6.83-7.07 (n-4 5H); 7.05-7.28 (m3H]; 7.34-7.55
(mil-): 7.74-7.92 (n3, 10 3H). Exanple 63
_:£m2£é4 Car bnxypacnvl ) - 5- X3. 4- di chl or nahcnox~-)
| sopr goexyoh \Ahg L,anqu,e15 o pyhindorcid 15 (a)
-I-{-Tsopropop enyl) 2-f4-melh
BM%EQKEQﬁﬂon 1- 13I|enyl}|ndole 3-carrboxylie acid nethyl
—  ester The sub-title conpound was prepared in
accordance with step (c) Exanple 1 from

mdiu]lar‘-}-:1 arhos ﬁﬁmlmeﬂﬁﬂf@s@rt ep (b) Exanpl e 43) and

oropl T enyl boronic acid 120
The su\ﬂ Gyl (82ptEpareq i) acoard W @ ’Pé.al{nglc %%’L‘En

i O A S

was prepaze |?bz%:cor?agc}e vvldth
%er 120 fob OMB?2 ramol, ses slep (b) Example 45 an
th&%ﬁggmdg% Eﬁlorophenoxy) 1- (4- é q@ pox_ﬂ@%nyl) 2-(4-me
3-chlnkd ghycdicoomy 1 EV0p e, Ui dgprel a “t"aci d net hyl
ester (60 ny, O0.10 Nmmol, see step (a) above). Yield

mg (79%, nip 199-203 C. 200 Mz ' H NWVR ( DMSO- d6),

by wggm( ,;._mm -5 53 Shick@nhe i) 144 GO0y envlmdodeg-- 30
ﬁ% 55-7.17 (m 511); 7.18-7,30 (m 3l1);
carho M8 -4Zid5 1 (m 211); 7.61 (1, J = 9,9 Hz, 11i);

7.77-7.91 (m 3H). .11' D 200al h73d[,. ;
The nllla@pmu{ﬂpgjglmgb g&@gwt%ngﬂ 753 Ltup {d) Exarnple 2 from

T aurr o
mdaleapbﬁbatﬁnylamdsmemyl g, 017 nno. s siep-(a) HRaw).
Vield 61 mg (66%), mp 211-217 °C.

200 MHz 'H-NMR (DMSO-dy, &: 124 (4, J = 5.8 Hz, 6H): 4.60 (heptet, J=35.8
Hz, 1H): 6.86-7.09 (m, SH); 7.09-7.28 (m, 4H): 7.37 (d,./ ~ 8.0 Hz, 1H); 7.41-

7.52 (m, 2H); 1.76-7.90 {m, 3H).

Example 62
2~ Mﬂarbm:w}isn?n— 5-{4-chlorophenmoy}-1-. 4-jsoproporypheny/indole-3-

carboxylic acid

(a) ‘5—MFChlurnnhcncu:-:ﬁ."i-1—(4-isonmpm:vphenvﬂ—z-f4—meﬂ10mrcarhum1phanﬂ}—

indale-3-carboylic acid mcthyl ester

The subrtitle compound was prepared in accordance wﬁh step (c) Example 1 from
S-hydroxy-1 ~(4-isopropoxyphenyl)-2-(4-ne lhoxyearbonylphenyljindole-3-
earbeeylic acid melhyl ester (150 mg, 0.52 mmol, see step (b) Example 43) and
4-chiorophenylbaronic acid {100 mg, 0.64 mmol). Yield 97 mp (34%).
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5 {a] 5-(3- 3anp)lpvridin - 2
t hokvcar banvl netbi]-1-(4-tiffuoroneth-

wa saPheRvhi ndol e- 3-carboac' lie acid ethyl e ,Gg}]ﬁmmm
Wt

sub-title conpound was prepared in accordance

step (a) Exanple 21 from

2- et hoxycrbori yl net hyl - 5id3ydr oxy-1 - (4trir 7uor onet hoxyp
henyl ] i ndol U3- 10 carboxylic acid ethyl ester (95 ngy.
0-21 mmol - sec (b) Exanple 9) and 2-chl ore-
nlcotkgan1de (34 _0 22 rtInDI Yield 102 ng (85%.

Ht:prcnmxvr::hﬂnvﬂmdnle -5

r.hoxvmet hyI -I “f4 tri f| t aor onet hoav=
%ﬂ%ndnl e-3-eanoxs lie acid etbvi ester 15 A
Thd"ti¥k UbBp&fnd wes prepared in accordance with step e 2 from
( 3- car banoy oXY) et hoxycar bonyl net hyl

5. (whlgmphmnmfHfﬁg&%mﬁsﬁmwwﬁwaH@wm c
B oM A e T T 9, O o S8 8T By

Yield™) mﬂ/@'ﬂ}%}st@md’{aﬂ 85 Cfor 3 it, cooled, filter ed
throqg[ Celite' - and acidified to gH 4 vvlth - 140 -
W’Ifwg@l‘ﬁfﬁﬂi a4 f sl Haf pHudSRdbemipl B +26

e 0 B o PR e G e A

3H}128- 130 C. 200 MHz H NMR (DVBO-d6), o: 1.42 (t,
7.1 Hz, 3H); 4.02 (s, 21--1); 4.46 (q, J=7.1llz, 2||)
652Chrs | H); 7.01(dd, J=8. 9, 2. 1Hz, 111); 7. 09(d, J=9. 0

Lm%%%i«l 7.14 (dd, J = 7.6 and 4.8 Hy, | H):
2 53 (m 4H); 7.93 (d J = 2-1 Hz, 25 1H); 7.90
Y )

w arrple 65 5-(3-Carlmmo 1 vridin-2-vloxv
- 2- car boxvnthvl - | - (4-i soor oDoxynh”nvl ] i odol e- 3-cart

nvlic acid eLhvl ester 5 a)

(@ ° O3 Tt DOXVGAL BRIV |

1:-1151&8 nleP3-barBoasdin-diid ineth und was prepared i n

accordance t.h step a) Exampl e 2
The SStutiHe AT wﬁew&%wwém.@m&m@aﬁw

—h}r)dfdﬁq"%' @&ﬁ@%&%};ﬁ%ﬂ}é} ?@m@“ﬁ‘ﬁw}%ﬁor oni cotﬂ:Igr%?_ (1)028 :

" carb@xWicelcd B&hplpesifr339y ma, 0. 3'3 mmol, see step (b) Example 43) and

3,4-dichlorophenylbaronic acid (120 myg, 0.64 mmol). Yield 60 wg (32%).

(k) 2-{4-Carboxyphenyl}.5-(3 4-dichlorophenoxy)-1-(4-isppropox Ecng[tindﬂle~

S-carbaxvhe acid

The title compound was prepared m accordance with siep (d) Example 2 from
5-(3,4-dichlorophenoxy)-1-(4-isopropoxyphenyl)-2-(4-methoxycarbonylphenyl)-
indole-3-carboxylic acid methy] ester (60 mg, 0.10 mmol, ==& step (a) above).
Yieid 45 mp (79%), mp 152-203 °C.

200 MFz 'H-NMR (DMSO-dg), 8: 1.24 (d, J = 5.8 Hz, 6H); /.60 (heptet, J = 5.8
He, 1H); 6.857.17 (m, 5H); 7.18-7.30 {m, 3H}; 7.39-7.51 {m, 2H); 7.61 (L J =
5.9 He, 1H); 7.77-7.91 (m, 3H). -
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(b) 5d3-Carbanoyl pvrid: n-2-yl oxv) - 2-crboxc, arth

soprnpnxyphnS=I1- indol e-3-carboxylic acid ethyl ester

uw;ymﬁhQJth|e conpound was prepared in accor dancerphdshogogi
step (b) Exanple 64 from 15

5- (3-ci arbamoyl pyri di n- 2- yl oxy) - 2- c2r boxymet hy] -

-1 - (4-isopropoxy- phenyl }iindol e- 3-carboxylic acid
ethyl ester-(k trig, 0.15 noral, sce step (a) above)-
Yield 36 rng (46%, np 210-212 C. 200 NFE " H NAB

e VRO d6), 8: 1.29 (s, 31J); 1.33 (d, J =.6. 0 HZ
A0 89 (s, 2H): 4.27 (q. J = 7.1 H2, 213) : 4.72

S-M3-(Cadpmeyloviidie 6vigni34-dad el {44 friflioyomAhaevplenv- 18
213) . 7. 9hpd J=17.1, 5.1 H7 IU); 7.30-7.40

. m .
. indo L (m 2H); 7.89 (s, IH; .8.13 (s,
111) 8. 17 (d J= 4. 6, 1.9 1 11-). Exanple 66
2- Car bv~ynet hyl - 5- ( 3- carhaxyy ~yridin-2 yl oxy7

{EI:I , Q ] ] EEF!gIﬂ f]ll EE}E;H:)I AT SO T DURNER =l ] ¥
omx ur ,
03 Rledlcar welic gei ] ester y) - 2- et hoxycar bonyl ntt hyl -

The élfl:r(lﬂ‘l“' ) nﬁﬁ@ﬁ@smbﬁ?ﬁd )i ﬁ\ﬁ:@i‘cﬁn& mtmpytAJcEm:iJﬂee:&hyl
ester (6 12 mol, see step (a) nple 65),

Fom Naauzc(wrbwhngthsbamr}mma (Ett@ilf(fﬂmﬁﬂh)ﬁlwﬂgﬂlﬂdﬂgdﬂat

oS s AOSBETE A L s AR

nicothirhide etdempV Thiraad). ool eo frpr(é@h at 5 C_ The solid
was coll ected and dissolved in $?20- The m.xture was

acidified topl-1 4 wwth IICl. (aqg. 2 M- The -al ai

) VOO b R Pl

‘Dh“ll\q?m'mﬂﬂbmﬁhmfﬁ“.ﬂhﬂﬂdjﬂ Bl esiemy (6U W- nmp 212-' ' 14 C
after rec’ ystalllsatlcu fro Acf NeO
A mintyre) ofy SARCRrhBmARER Ty Ylom’ET”-“ gﬂ}@’aﬁfgg Sﬁmﬁztﬁfqﬂ@z tTi-
13 T 0 iz
ﬂmr“@%@ﬁ%ﬁ?%ﬁ@%ﬁ@@%#73 i&st&?ﬁﬁi %%[?3(56 ) 355 1 (?r
see sl‘fp iﬁﬁﬂb)wrﬂ 124205& (Euli M&QEMFLWI@EZ@Q@@MIQ}M):DLJ was
} - 0- (brs nmul e - n. ]
st 3¢ o HIOHERITS TR TGl S drEip b 4™ e o
. HCL (33, SN | THRS4RTd $@s filiered off, washed with HaO and purified by
chromatorranhy and recrystallisation from EtQAc, Yield 36 meg (46%), mp 128-

130 °C.
200 MUz "HNMR (DMSO-dy), b: 1.42 (&, J = 7.1 Hz, 3H); 4.02 (s, 21D); 4.46 (q,
J =711z 2H): 6.82 (br s, 1H); 7.01 (dd, J = 8.9, 2.1 Hz, 11); 7.09 (d, J = 9.0
Hz, 1), 7.14 (dd, J = 7.6 and 4.8 Hz, 1H}; 7.39-7.53 (m, 4H); 7.93 (dJ = 2.1 Hz,
110, 7.90 (br 5, 1H); .23 (dd J = 4.8, 1.9 Hz, 1H), 8.62 (dd, J = 7.6, 1.9 Hz, 1H).
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(a) 5-[4-Tr liuoronedtv__)plienvflindol e3-carboxylic
acid ethyl ester A mxture of

W ﬁn hRi ndol e-3-carboX3tlic acid ethyl estey
¢ S}ﬁ—‘% nmoi ), 4-tnrluoronet hyl phenyl boTei -ic agﬁdépé%g@ﬂﬂ

g, 24 ol ). UDa (i 1.7 g, 55 mol). Pd(0- Ac)2(176
nag, 0.78 mol), tai-o-talsyl phosphine (478 nag. 1.6
mml), EEDII 15 (20 nL) and toluene (90 nlL) was
_._Sm]?.l:’_lﬁed under argon for 20 min at rt, heated at 100 C
nd

' %@&%%3&3 ﬁagyiisag& % he

3-cotme s e @nvashked with 1-1-20 and brine, dried
(Na2SO4), concentrated and purified by chromatography

to give the sub-title conpound- Yield a-91 g (75i5)
XYC bumr ethyl-1-{4-150 a_ﬁ%gnn

pheestieroled-cdrBo:Odic geid Bhvinmddr) | n acet one (10 rut.) was

dded d t t d | ut f
Ty GOURRE iy BEpied 45 Serordinch i Sm (3 B (o
frofg M ginpl R b ilhetiifl SMylito B (cilish Bhardonc il ind Bleo Db bR
SlicoaridieiyTagter €86 e, 0.2 % 80n0g,, sc4 (b)Fmaimplsi) asd ephjapnabiive)

in ) dropwi sc, foll owed by
Em’&?i(‘?ﬁnﬁgé?%wlhr{ﬁtmg?mﬁﬁggﬁ‘?xture was poured into

1da2Sz03 (aq, 10% 250 nzl) and ex-tracted wth Et CAc

(200m_). The conbl ned extracts vvelrle washed W|th

ngi{c%r&g pé a& g[% 'Imee reS|due vvas treat ed Wi th
4@5&%% ve 30 the sub-title compound.

TheYiiued ek rﬁpc&&d Gwds a:ed\/ﬁ#sﬁ‘le&ﬁaaﬁbﬁmﬁE R ThY KR e8e FA0F698 1
en#vl Nx
TR FURSARE AN Erwhcwehﬂrwwﬁm mygmgnle-

3o R Kl BS e ieBithe 935 mAR XALBIE) CIRE 2 ‘311%4‘%2
(46%&?,;[1;:31115@1314?@ )#}Aﬁgfo?rg?ﬁd toen3 I nd 2- Car bDX. vi i
200 30 BT RATRGH Gt 61 120 (D500 a3 t U i eBir 660, LPR g
2ED] B7 900K )1 %é%?ﬁ?i@ﬂé?ﬁ g bb M‘mf"*—hﬂ @ ny; 7.09-

7.1 gyt Verst oA ypRény.] B, dR)c 740 140 (@3. BY); §, 764 7.898m,

~Hl1'é§é't? éﬁge‘g Fé{ﬁbeﬁ\??z‘i{’cftl : %Eglg%?ﬁus[rheagolt: d];O\rNere

washed with Et QAc, and the conbi ned

henvhindole-3-

carboxvlic acid

A mivtore of 5- (E—EEIbEIIIOj'lP}TldJD-E—}’lUI}F) 2-ethoxyearbonylmethyl-1-(4-iso-
propoxyphenyl)indole-3-carboxylic acid ethyl ester (€3 mg, 0.12 mmol, see step
(a) Bxample 65), NaOH (aq, 2M, 035 mL} and EtOH (2 ml) was stirred at 90 °C
for & h, concentrated, diluted with MeOH and {iltered throngh Celite®. EtOAc was
added to the filtrate Wwhich was cooled for 4 11 at 5 °C. The solid was collecled and
dissolved in ¥20. The mixture was acidified to pH 4 with TICI (aq, 2 M}. The
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filtrates concentrated and purified by chromat ography
to a$' ard the sub-title 10 corrnmound (3.83 g, 71%.
wo 200k8radk- (4 Cy clonent Yloxyphenyll 5 PCT/GB0S/04961
(4-trifluoronethvl phenvllindole-23-dicarbnx vlic acid
2 ethyl ester 1 (4- C+c|openty|oxyp| n},1)-3-io0do-5-(4-
trifiuaronetlayl ph. syI-FndeIe 2- carbox- 15 ylic acid

et hyl ester (310 o¥€Jy4i N
solid WasaRliqred ot poghdged %de‘aﬁloqﬂ% gV e TR (t@ L%BCl“?%]l 0
- ]¥Pb ﬂAﬂ LF 5ppﬂd—aﬁ.goré;'§mhiu%n %mﬁ@ﬁﬁﬂ\dm@ﬁ er |5 mn

+ ‘a~stream of dry OO2 was passed throu h the
200 MY iqilumﬁf{om@a A7, 5: 438 (0hé =nd RtHe dHias. %8l o

warmto it The mi xtur t,i oned t Rg
(hepte 1LO=6.J %d%ﬁ&ﬁ(%quﬁ% %%Z%E%s%{)hgr?gepaﬁg ed
_ | EXt186{ecd, WiHh Et OAc. The
5 IHY; %g “or lé]%i C pﬁzgg?m\j\gnfgmmshed with H20 and bri ne,
dri ed (Na2804) concentrated and purified by
chr omat ogr aphy, followed by recrystallisation from

Exam@le @&c| pet rol eam ether to give the title conpound-

. EHny dAMER NSy 4li) 4

I—“‘—Cff—‘”-gﬁ‘iﬁ 6%"4“@@%@%1 8 (rn, 81-1); 25 4.17
acid 2efhv) 3ster?. O Fl z, 213); 4.844.92 (nt, 1H), 7.05-7.13

ﬁﬂi—zﬂ) 7.28 (d, J=8.8 13x, 113); 7.34-7.42 (m

10 211); 7.67 (dd, J = 8.8, 1.8 Hz, 113); 7.79-7.84 (m

(@) L@M‘%% (R DL E3Ge ool eﬂw]lesiaﬂ-& 111) ;
VO 2001 if L 2366 PC.TI Gy s:

A migekosfs- bfdﬂ]zﬁmhﬂtpl?@wfhﬂm lje awd | byl 55t 2 vzu?ﬁ B0
|t tl. " I
T R L U Sl ey ﬁ%%ﬁ%eﬁﬁc”;%fm?
PAOA)S C@\ﬁl@qglnlm Akioth, et hyblyBabghinEh@78 ui. Ti.§ InEnOBnﬁEQJHd
ared in accordance, wth st ep g:@{:n Exragg‘[a% A
15 (20mi)emd mmumf%mh@@ra@sgn%ﬁmﬁaw 9k 7 TR TS SR FH10-
f I firF:
100 éty%; & ]&l %jélh HQ]%FLJ}]%%HXCDE &t‘&%yﬁga TieS Hiki0rfe ff@m

ield (92% . ? Brono
Hmcéd' VP PO AR alna Oc]:tE anm‘&m.ed hremmnadts i wmlwhmi ailﬂlfh) éﬂaﬂb azdi d

e[ hvl ester 10 The suy tle co
brine, driep &Nad0in ca@cg@werarﬁ@%dm iiﬂéﬁ%ﬂjﬂ ﬂﬁi 1 e e
gub-Litle compound. Yield 3.91 g (75%).

() 3 Todo-5-{A-irifiuoromethylphepylindole~2-carboxylic amd etlyy] ester
Nal (204 g, 14 mmol} in aceione {10 mL) was added dropwise to a stirred
solution of ALchlorosncsinimide (1.83 g, 14 mmo [ in aceioae (10 mlL) protected

from light. After 15 min, a solution of 3-{4-trifluoromeitrylpbenyl)indole-2-
95 carboxylic acid ethyl ester (3.80 g, 11 mmol; see step (2) above) jn acelone (60
ml) was added dropwise, followed by stirring, for 2 b af 1. The mixfure was
poired inte Nay$:0a (aq, 10%, 250 ml.) and extracted with EtO.4c (200 mL). The
combined extracts were washed with NeHCO; (ag, sar), waler and brme, dried

(N2,80y) and concentrated. The Tesidue was treated with pelroletm ether io give

30 rhe sub-title compound. Yield 4.55 g (23%).
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3- prono- 3-i odoi ndol e- 2-carboxylic acid ethyl ester
(see step (a) above) and 4- isopropoxyphenyl boronic
acid. 15 (c) 5 Bronw ] fa

WO 24088RP8hoawohenv] ] i udol e- 2. 3-di carbonllc adi‘d aRELH{8!

ester 5 Brono
3-io0do-1-[isopropnaypUenyiyindol e-?-r~rboaylic acid
ethyl ester (1.0 n, 1.89 mol; see s[ep (b) above) in

(¢) 2NNy 08 P QrbhckrtheAt)-5 Y1880 -F ugroasidiedphen® Nindoje-2-
i-Pr -Li In TFIF, 4.2 mnol, 411 nL) at -65

carpavfiic ficideti¥hesi¢tn at  -65 T. ethyl chloroformate (720

ool L) RSP, | ettt o

17.5 akmol3 R rdidded 1d Beado-Ei{ ¢ lwasmethyibheagh) mdolat 2-harBin@iiac

*acitp b Bi 0 B CIIERAZS0 AP CREET Fi A Ak B 11 fed

h f & o duvb by b it acid
sl S0 HPLARI TN [ DB 1 B0clnbitdybhbylboronic oct
(3.5%eny7.48 Sarfidd). The misoneneesh stiggs, Fizgatopslp at o for 120 h and

l']indol e-3, [ - Vi i t hvi :
s geRatorr ot Pompeec e A R o e
ﬂh:%fé%%c&ﬁﬁrtﬁdg&}j PAABBM e clrbrratbBrachi Qo JaffbZ0 the Jeabwikle.

-Brorno-5-trifl uaronet byl pyridine (762 ng, 337 mmmol)

corimoukd [3.85 £5714t)) was added via s}cringe- After 20 min
a[ -78 Cthe co Id mxture was cannul ated to 30 cool ed
(-78 © zZnC12 (1 Mn Et20 7.4 nilL, 7-4 nano])- The

(d) M 4 MRRl MBS v Ry swad)- stid-viflafmuttvipheradithdois2 Stditaled:-at
‘ri_for 3 h."The ms-tu e was diluted with TTIF (15
ed to a mxture of 5-bronmp 1

vlid agid) 2-gint] e
e e e L i
R e e Rt ey
widoh o P EAG) (1 M B SR 18 145 5 Tiehd a4 o e
noi35 B0 Creb3e B Loy R PR Phgihe JiGhc o
minThel eenbined wesexlavadt & weme tovats Nid e s ey tithned d
et S RN Skl S Lo T b
e o A e e
wadhied akifh RS addebrinepAfdried (8a:A0n coreesmted) @ad vpigitied by
cmc?n?zﬂggrgf:ﬁy?tfgﬂnﬁé‘ad h;.! hrgmgrgt%iﬁgslﬁ'%n from EiQAc/petroleum ether to
give the fitle compound. Yield 70 mg (26%). -

200 Mz 'H-NMR. (DMSO-ds), 5: 1.04 (¢, J = 7.0 Hz, 3H); 1.56-1.98 (m, 8H);
4.17 (g, J = 7.0 Hz, 2H); 4.84-4.92 (m, 1H}; 7.05-7.13 (m, 2H); 7.28 (d, J= 8.8
Hz, 1ED); 7.34-7.42 (m, 2H); 7.67 (dd, J = 8.8, 1.8 Hz, 1H); 7.79-7.84 (m, 2H);
7.87-7.92 (m, 2H); 8.38 (d, J = 1.4 Hz, 1H); 12.7-13.0 (br 5, IH).
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was treated with anhydrous Et20 to give the sub-tide
conpound- Yield 906 ng 10 (92% . (e)

wii auikdrigppr o~ot vnhenyl ) -5-f5-tri it uor onet f aviavaicws 44981
~| Li ndol e-3. 3-dicarbaa ylic and A nute of 1

1, 4-i sop, apoxyphenyl ) -5- (5-tr Mior onet hyl pyridin-2-yl)i -

ndol e- 2,3- 15 dicarboxyfic acid diethyl ester hydro
chloric salt (150 ng, 0.26 =0 1. see step (d) above),
E&ﬂmMLﬁﬂi(aq, 2 M 2 nL) and dioxane (3 nL) was heated at
. Af

RN ridNe. J garpld-on- dil-xhukdinas
agqg, 'M to pH5 and filtered. The

acid solid was recrystallised from Et OAcl pett) ol eum et her
" to afford the title conpound. Yield 96 ng (76%. 20
200 Mz | H-NNITt (OMBO-do), 8: 1.31 (d, T= 6.0 hz,

e @idthitiést=d H) ; 7. 05-7. 14 (m
1H); 8. 08

Z) T 7.32:7.41 (m2H):
The futietitle dErefhoSehshbs GHepafcs) GACEBRANCE= ‘Eﬂ’eﬁﬂf Exprome Y o7

from p1§§£g§d@§%- iy SiPltacd Oy & 1 il 5 m%d(bﬁ,a

j@%&'a’iﬁ@ﬁ'ﬂ&ﬁﬂiﬁﬁtn 1) ( ) 5-
-Cl> oro henoxv - 2- et hox cazbonvlneth 1-1- en
1$tdol e-3-carbo wiic acid ethyl ester 30 The

B

The aﬁE—%H@ %Eﬂ(.ﬁﬁ!}:@@#b@bi’@dmﬂfm &m:gmém 7&37&3m6 s«*éq@h[d::ulﬁ}qau'qdlelﬂen:at h
r

xyl'itc acid ethyl ester
—hrcrm17®d@m%(h€f%6m'ﬂéﬂ ﬂcadl\é%llwthg@ﬁﬁo“@@ (A ngovesd gpd
r ) and 5-chi or ophenyl borotric acid
4'150115@/6’5)’(3’%@1%@5 df“?g mmull. field 75 mg , n~1:0). (b)
2- Car box7, mPt hy] - 5- ( chl oraphenox-

1- phenvl I ndoI e-5-carhoxirli,.c. . aci d i,de conmpound
{E}i 3 AV kS AR PN EH e —"'] A s E bt e 2
3 herylindole-2-carboxylic acid ethyl esier (1. D
B“@m?%“xﬁ 436 SHOXY - E}th%x icar bony] met hyl - 1- hen i nd

g, 1.89émdk eartpxi) ﬁmva}cmdnh‘eirhyﬂ DhgtUeE (u% wrg rapidgoalidein
, t 9 3 9
o 1234a0 e L Bo T TR mipoly ) A% B e S8R

_£5°C, ethy] chloroformate (720 ml, 7.56 mmol) was addsd and the mixiure was

allowed Lo warm 1o 1l and poured mte NHCI (aq, sat, 200 ml}. The mixture was

extracied with EtOAc (3 % 50 ml) and the combined extracts were washsd with
brine, dried (Na:80s), concentrated and purified by chremalography to afford the

sub-title compound. Yield 650 ma (72%).

(d) 1-{4-Isppropoxyphenyh:-3-(5 mifluoromethyipyridm-2-vliindole-3,3 -dicarhox-

vlie acid dieitv] esler hvdrachloric sall

#-BulLi (1.5 M in pentane, 4.5 mL, 3 mmol) was added dropwise at -78 °C to Bz O

(15 mL). 2-Bromo-3-trifinoromethylpyridime (762 mg, 3.37 mmol) in B0 {5ml)
was added vig syringe. Afier 20 nun al 78 °C the cold mixture was cannulated o
caoled (-78 °C} ZnCl (1 M in Ft,Q, 7.4 ml., 7.4 mmol}. The micture was allowed
by warn to ol and was stired ai 11 for 3 h. The mixture was diluled with TTIF (5

mb} and added 1o & mocee of 5-bromo- 1-{4-1sopro poxyphenyljmrdole-2,5-

L e e T

A ad an
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200 Mz ' H NM (DVSO-d6), o: 3.95 (s, 214); 6.58-7.18 .

(n, 5H; 7.31-7.53 (m 10 313): 7.56-7.70 (m 3l1); 2

7-73 (d, J= 1.5 Hz, II1l)-, 11-5-13-5 (hr s Q t

WO 2086ptoe 70 2- Carlioaynethr=] 5 PCT/GB2005/004081

f4-c]iloronhennxv]-1-ahem ] nmdd e_3 _carhox lic acid 15 :

(a) 5~4-Chl orophenaa+7 ? eghoavrar bonvlinre }1 r

- phenyl i ndcl e- 3-carbohv=l1c acid ethyl ester The t:
]

E:'yLJ,- eacﬁnom%ﬂmdcs\(@&:mee@r ey MuBds akdanes (o taboshep
r

xanple | from

vdalf@ﬂwywér tngn P12fe wimpbl, 5C“r|dy (Fomg- 0-48pawAl) ae| Emsthedr p

W]g?x])é‘%aii“('hal%légafﬁlﬁﬁg este 3 a&ﬂ o(r?%cg%er?ﬁcgorom PACi gmzc’o

leqﬂ.;tl?a .80 Eﬁ,)nmﬁl ém;raérﬁe&lvdthlﬂﬂhmﬁ (559 mUp) The combined
yoxvmet h 1 -5- 4-chl aro ) :

emaxéhwmqquh%‘émlm#déﬂéd a5 Pw-z0d filtgred Sirgugh Cefiey | Fhe
sol3THEY ks HENS B £BAORE: bt AL CORIABE Bkl ek QBnkdlhated :

Thé r&ﬁd&rﬁm{)ﬂﬁb}@mwmgdm&g{ﬁ al:doHﬂy{mbi( hydin}aqgh&&wm.nd
o] e- 3-carbo I C aci 25 ethyl ester (45 094
2. 0ahil) WeseadGed s 0 6 5 TS 390 TR TSP

%%ﬁ%_%&om%g; HP SR TR e T e

10 (g2en, 3H];771dJ22Ile) 1.0-14.0 (br s,
214) 30 WD 2006107736G PC2' /Gszoos/oo 1481 ]41
Exarmml e 71 _Ca4d i x~met byl -?-(3-chloro

(€] —I-&%‘f&%}%muﬁvﬂ s 5 b e e By ByGdih P0YYih i Sle 21 -Hicarbax -
U oro 4-cnl oron enOXV)

vIuEid’iﬂ)Z rar bonyl met hyl -1 - nhenvl i ndol e-33- 5 carboxxvlic

R %%%P%P@E L e

5 PRaNSAR RO éﬁ@%fﬂ%cmﬁldammo ﬂlmgqmezmnmqtaéee step (d)
15 dm%hgar boxy+|1| c acid ethyl esterw 140 , .038 nmo

abc&ta]eﬁ‘lﬁ(‘:ﬁ)f (i ari) 2 n8)) aad dli®fang 67 v@mha%técb FehY |°%é¢ro%hce
Aﬂgﬂ:cgﬂ 31«5-nxg',;ar:l;lgn M& s ac\{uﬁécgw%tgﬁﬂqa&sﬂ\@ to Eﬂg 5 and
fHltered. The solid was recrystellised fom EtOAc/petralenm ether to afford the
title compound. Yisld 96 mg (76%).

90 200 MHz "H-NMR (DMSO-dg), 8: 1.31 (4, J = 6.0 Hz, 6H); 4.69 (heptsl, /= 6.0
Hz, 1H); 7.05-7.14 (n, 2H); 7.22 (d, J = 8.9 Hz, 1H); 7.32-7.4] (m, 2FL); §.08 (dd,
J=8.9 and 1.6 Hz, 15); 8.16 (4, J = 8.6 Hz, 1H); 8.25 (dd, J = 8.6 apd 2.0 Hz,
1HD); B.98 (d, J = 1.1 Hz, 1H); 9.04 (s, 1H).

ih

25 Exemple69
2-Carboxymethyl-5-(3-chlorophenoxy)-1-phenylindole-3-carboaylic acid

(2)  5-{3-Chlorophenoxy)-2-¢thaxycarbonylmethyl-1-phenylindole-3-carboxylic

acid ethy] ester
30  The sub-litle compound was prepared in accordance with step (¢} Example 1 fromm

2-ethoxycarbomylmethyl-5-hydroxy-1-phenylindole-3-carbaxylic acid ethbyl csier
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(b) 2-Carhoavnet hyl 5- (3 fl uore~-chl oroah
noel 1- nbenyhndol e- 3-earboxrolic acid The title
wo Wng@APppound was prepares in accordance W t hrSTeq2{Ead)yre1vs]
Exarrme 2 from 5-(3-.1U
Ora-4-clil orophenoxy) - 2- et hoxycar baceyl ne
thyl - | - ph~ayl i ndo | e- 3-11%r box- 15 ylic aci d et hyl

ester (103 ng, 0.20E eee te a - d
(140 7me. iy ® poploFee P ﬁfﬁﬂﬁ%‘?@l Eﬁ)}f“& Lol

. A Spes 6 89- 7. 06 313): 7.19
{11f§ %r%@mn 51i_1§::.¥%r(8-£ E)I); 6.89-7.96 Em 3H))

754771(I’TH 3H); 7.73 (d, T= 2,0 Fib 133). 20
¥ —“n’i‘dc(l:l-?— Tl %ﬁ.}lxlfdls;j(?a)

The &1330@@})&119& q@a%@aﬁﬂ@r &l ﬁ}ﬂﬁﬁdcbﬂmﬂsﬁ@t {B\}!E;&ﬂ(ﬁc prirbinuor

LA

nhenoxv) 25 iudol e-3-carboxylic acidcthvl
—(rﬂﬂmepheﬁhmsmmmwr@onﬁm@m &mlwﬁ e bppylic  acid

d 13 5
Ethﬁ'l%sct%’g{*aﬁﬁgﬁg% e% sgcﬁ:%](ofﬁ%ar b?ﬁ%} 9?% 7_}{ ‘]ﬁ)‘/ﬂ r%)%(yl nd

ol 3 &Q@ﬂ(ﬁl@}l@p et hyI ester (135 ng, 0.34 mmol,
194 "G (s 5% (b) Exan‘plg 8) and 3-trifl noromethyl |-

200 h@iﬁﬂhﬂﬂ“ﬁdﬁmm!ﬂ{aﬂ)dn@gg (g 2H 6oRE- kB O, SM)e1. )76 (my
10 3560 mmtgrq%[gc?zo'{ﬁ#rﬂglsﬁ; W;20081077, 366 14;

3-1ri:luarosnle[h.lplieno::”} ]-(?-chlo_ opbem
Il -indo]Je j carboxylic acid t The ni]e conpound was

Mred in accordance wth step (c) Exanple 4{] from
) %!rnelth‘%l-d(strlE

1 - 3 d et hyl
ester (100 ny, 118 rmol see step (a) above) - -Yield

62 ny (69% np210212 C 200 b I Hn4R (DI\/SO d6), o:

15 (2) 3-(88Md7 P ENethifrveE =ifyl=1 phgnvlimdolesd-carboyg-lic
7?0718(m 3H) 7.267.61(m 61l); 7.93 (d, J= 1.9

acide ). 10 Exacm]e 73

The sub—tulc compound was prepared In accordance with step (c] Example 1 from

2_ethoxycarbonylmethyl-3-hydroxy-1-phenylindole-3-carboxylic acid ethyl ester

{140 me, 0.38 mmol, sce step (b} Example 3) and 4-chlorophenylboronic acid-
30 (119 mg, 0.76 mmol). Yield 100 mg, 35%.

(b} 2-Carboxvinethyl-5-{4-chlorophenoxy)-i-phenylindole-3-carboxylic acid
The fitle compound was prepared in accordance with step (d) Example 2 from

5-(4-chlorophenoxy)-2-ethoxyecarbonylmethyl-1-phenylindole-3-carboxylic  acid
25 ethyl e:stcr (45 mg, 0.094 mmol, see step (a) above). Yield 22 mg (56%), mp 202-

204 °C.

200 MUz "H-NMR (DMSO-45), 5: 3.96 (s, 2H); 6.52-7.07 (m, 4H); 7.33-7.49 (m,

AH): 7.56-7.60 (m, 3H); 7.71 {4, J = 2.2 Hz, 1H}; 11.0-14.0 (br 5, 2H

B T T
h 1 b
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25

3- Car box~ncthy] 5 (4 nhl o henox!' i
1-f4-dl si hl | am nopbenjv)indole-3- carbor is acid (a) :

enox -1- 4-dicthirlani nonhem|)-2-etha
wuﬁr}] M‘F 15 i ndol e-3-carboxylic acid ethv] esz:reirE Eiﬁ%m .

sub-title conpound was prepared in accordance with
step (c) Exanple 1 from 1di- (4-di et hyl am nopheng3, 1) :
2- et ho%3, czabon}, | net hyl - 5- hydr oxyi ndol e- 3-carbo-ylic
Exaapld 7¢t hyl ester (150 ng, D.35 nmol, sec step (b) Fﬂ
83 . ¥

1-544-chl o henar. -1- (4 d| eth Iam nophsnvl in Ie 3-
carboxvlic acid The t|t| e conpound vvaih%[i)repared in

1-phenvlindale-3-

] (v cll.l | el aoxy) 1- (4d|et hyl anai npheay!| ) - 2- et hox .

j@%&%ﬁu Bnd ol e-3- 25 carboxylic acid ethyl :

Th@ﬁlbelﬁtle( nmdv.&s Bip fmalm at&@x&[aﬁ&eepﬂ(ﬁ&p @b@hﬁ%}:ple\?ﬂ@irﬂ :
210C200|\/HzIHN 6- -

Q- ds
-E:’gbugqpa(tfnny]nfthylgp ~ydrpxy-bighenygndols-¢ ipar x},_1106 acad %ﬁﬂ esler

tl4é%:ﬂﬁ8%n%%%%zﬁfﬁfé%@%%@ﬂ%%ﬁ bortpbipgoie:

acid (133 nad, 10)76 mim3B- YiehBl{(E mg (3APE) ; 7.65 (d, J = 2-0 Hz,
IFl); 30 12 -1-17..6 (br s, 2H) WD 200610773G6
PG ' | G133005100. 1981 xamml 74  2- Car boxvnet hvl-]-{4
(b) S.’Z— VAR ﬂ@:ﬂrglg VﬂL}nré—d(c%lM“ﬁﬁ 9 kb Aind Rl Sirboxylic
- [
acidl- (4-Dieth)rlam noohenyl ) _5-(?nanht hv) oxYl - 2- et noxryca

a@ \él ul et yllndas{’}"ﬁ‘f]\gﬂ%]b%}" "Ctggs? @%nrléegiﬁ{}ﬁ]th

5- (ﬁﬂ@&o(@lﬂﬁ%?ﬁﬂb g)l2 fe[h% carborry lmethyl-1-phenylindele-3-carbox-
di et hyl anti nop hen 2 et hoxycar boayl net hyl - 5- hydr

aam;cmwécgcx: él'fbomFlﬂé)DEa@inéL Sehyiepelst ePOvEl5icy 28 guB5
b) Exanple 1) and 2-napitthyl - 10

ﬁl“—&?%h#iﬁiﬁﬂ ?9(1 ?Tg, 0 53 rmrznl) Yi el dplee rré, (349 .

2{1{1‘_{1\@1{%%@1@%} Webhwh -5l ﬁ@'ﬂ;balzwm@%mﬁl?m(dd,J—

2-'nanht hyl oay])'i ndo
6.1, 2.9 Hz, 1H); 7.32-7.51 (m, 3H); 7%:1 771 {m, 3H); 7.73 (d, J = 2.0 Hz, 1H).

Example 72
7.Carboxymethvl-1-{ 3-chlorophenyli-2-{3 1 fluoromethoxyphenoxviindois-3 -

carboxvlic acid

(a)
indole-3-carboxylic acid cthvl ester

The sub-title compound was prepared in accordance with step () Example 1 from

1-(3-chlorophenyl-2-ethoxycarbonylmethyl-5-hydroxymdale-3-carboxylic  acid
ethyl ester (135 mg, (.34 mmol, see step (b) Example §) and 3-triflnoromethyl-
phenylboronic acid (96 mg, 0.50 mmol). Yield 110 mg {60%).

Py ' ooe o ae
"
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carboxylic acid The tit)-- coonpound wasp pared in
accordance with step (d) Exanple 2 from 13

w0 2008 7d6sdi ct hyl ani nopbenyl ) 5 - C2- naphl hyt P&/ Ea sl
carboxylic acid ethyl ester (107 rng, 0, 2 0 mmol, see
step (a) above). Yleld ?0 nmg (799, np 210 C. 200 MHz
IHNWR (DVMSO-d, ;), 5: 114 (t, J =6.71iz, 6H; 3.41

=ty ]_]LﬁkﬁlQ@q tW—rthlflb 8_95@9\ ﬂﬁ@lmwai'er)

L J .= 6.7 ,
(&) é‘&@%’—"%%m-&?kbﬂ'] = %%ﬁ : 7707 (na,

carbcddf) acid. 09-7. 21 (m  211); 732743(|n 2H); 7.68 (d,

e oot e b gt (0 3 ADE A RIT S
i (J-gg%mb‘l ?gre%%f%a:b&%m&ﬂﬂmqwﬁmﬂmlpmm BirAold

_carﬂa}(ﬁ'ﬁc Biid iyt astn(ipBene, -01)5- mowl. ek ywear Bb AN It 63- (4
-trfluoronetbai y- henox indcle-3-carbolie acid eth 1
mg (E¥ey mFRE-dlth % i t1 e conpound was prepared in accordance

0o h\a%%h]#mﬁﬁé%%oml ?)hﬂ. flr? oa%@a%bgnﬁ rr'{:t hﬂyila 5 Elg_)%zdt 0)

1H); m@_d%qm&%}q}ar?mxwl@u,@@: ﬁ%:fchyﬂ &§tHa, 1{B38 ny, 1
, see stop (b) Exanple 1) and 4-trifl uoro-
nethoxybC||zeaebaron|c acid (347 ng, 1.3 nmol ). Yield
4 O?ng (67% . WC 211061177766 P(7TI GB2005/0( 7911 ]44

H+Liz’ HN & (A ]dc-' h2~1, 6: 1.16-1-~ 9 (m 9H):
m("ﬂﬂmﬂ@mﬁﬁv]b:ﬁi o B3Rl -14-Beti@amipophgnylindnl=F4, r): 4. 06
(——2 4-13 (q:J= 7-1 Hz, 2H) _ 435 (qg,.T= 7.0 Hz,

carbo 6G6.80 (m 214): 6.90 (dd- J = S-8. 23 Hz-
IH) 694709(m 3H) 7-10-731 (m 4H); 7.83 (d. J
=22 13-z, Ili) (b) ?-Carbo>o

; (a) neEMJChlnrdﬂeﬁhm h\;{ﬂailqjﬁl_ﬂﬂmb_gphnm*ﬂ _Pethoxvearbonylmeathyl-
I|-5 14- rrlfluoronethon phenerv) - indol e-3-carbox_vlic

indolesg-carbomdic aridisgve B8O und was prepared in accordance
g ﬁm@éﬂﬁhce' with stiep (£) Exampie 1 fom
The =X hﬁ %@%UF Eﬁﬁg& | }-2- et hoxy F

1-(4- rﬁﬁﬁﬁhﬁmyﬂiimaj wksﬂﬁm{janytn@brbnﬁﬁ@q%wyéhléwrc%whc
1 h t 0,
acid ‘6@45‘2‘*‘%&? “gé%% al y I%Bgvefj [t%@é “1§1ﬁﬁd234(530 200
pmj?ﬂéﬁnjﬁac J(]ﬂ\,@%:%huﬁ.ﬂ%ldlﬁ'?(ﬂg (7%).6.8 Hz. GH); 3-42
g- J= 6.8 HZ"

{b) 2-Carboxymethyl- 5-(4—chlorphepoyy)-1-(4-diethylaminophenvllindois-5-
carboxylic acid

The title compound wae prepared in accordance with step (d) Example 2 from
5-[4—GthrD:[_JhEJJDI}']—1—(d.-diﬂthj-']ﬂmjﬂﬂ]]]]&njflj-2~E-ﬂ101}”:ﬁIhD]1‘j’]ﬂ1ﬂﬂ1}'ﬁIldDlE:—E—

carboxylic acid ethyl ester (107 mg, 0.20 mmol, see step (a) above). Yield 90 mg
{89%), mp 210 °C. '

200 MHz 'HNME (DMSO-dg), &: 1.14 [L.J 6.7 Hz, E:"I—IJ 341 (g, J= 67 Hz,

4H, pverlapped with DMSO and water); 3.93 (s, 2H); 6.75-60.87 (m, 2H); 6.88-
7.07 (m, 4H); 7.08-7.21 {m, 2IT); 7.32-743 {m, 2H); 7.68 (d, J =20 Hz, TH);
12.1-12.6 (br 5, 2.




Cd L= AL R, - L e el —— el L L La

41, overl apped with DMSO and wa[er); 3.93 (s, 21-1);
6 76-6 00 {nl1 21-3); 6.95 (dd, J =8.S. 23 Hz, il)
99-7.10 (nt 3H); 7.? 1-7 21 (m21-i); 7-28-1-40
W[”‘Eﬂ?m“ 15 7-71 (d, J= 22 Hz); 12.0-12.8 (h#ggf;%?ﬁﬁm("“
Exanpl e_76 2-Carho vnethy]-1 (4 isapront
| nhenv])-5-(4-t-if]uoronet hvl phenlrl)indol e-3- carbox
,lic acid 70 ~2 Rtho~scarbon~Ineth d-1 (4

R awra

pr—

gbgh@gggpnvinhenvll 5- tanuoronethanesquonS 1- (a) ox :

- ot car bonyl et hyl - 5- hydroxy- ,
E-a'@%;@%gl&%prop}dphenyl)indole 3-carboxylic acid ethyl :
ester (400 ng, 1.01 mmol, 25 see step (b) Exanple 10) ;

] 10 L ! A

e~ 2] = § = 320 { : 2700 T ]
3. hégﬂﬂgﬁﬁﬁgﬁﬁ mas stlrred at rt for 26 h- 14.2 0
(%g m.) was added and the aqueous phase extraﬁte with

The Ge gl cormpram ¥as peepayd dn @pioegane

T AR o ok

acldpﬁﬂcas%?&hﬁfﬂlw%;ﬁ thih], ZeBistipz®y Exbmple! Yyeint\3-pipn(byl-
sopronv -i-f4- rrltluorogeébhvl henvi : - (b)
10 bDrQW{%@‘ l@%\ﬁb’%‘)@ﬂ“& BBy Pi&dt er A mixture

2- et hosycar bonyl net hyl -1 - (4- |soEXOpy|phenyI) 5-1t
i fl uoronel hane- su7fnny|ny|ndole 3 carboxyllc acid

: Lus SELL:
abave),. 4- trlflnoronethylphenylboronlc aC|d (142 rng,
cerboxrdlic 4gidp| ) | | : 200; (276 ng, 2 nanol),

r | I B 78057
e e B P 00

13 1-(AidthyladinhpheRiyl- S 2cpaphiyleas}-distraerrbagyimetelmaelec 30
carbg}%'fg%\%s E?tﬁﬁ EVS\'f:iﬁE Flﬁartﬂgliroaiﬂe[%ml\ﬂlimtﬂgl ?%’ Elbg%t})Yﬂarld gﬁjmg
(79%), mp 210 °C.
200 MHz "H-NMR (DMSO-d), & 1.14 (t, J = 6.7 Hz, 6H); 3.41 (g, J = 6.7 Hz,
4F, overlapped with DMSO and water); 3.93 (s, 2H); 6.75-6.87 (m, 2H); 6.88-
20 7.07 (m, 4H); 7.097.21 (m, 2H); 7.32-7.43 (m, 2H); 768 (d, J = 2.0 Hz, 1H);
12.1-12.6 (br s, 2H).

Bxample 75 .
1-{4-Diethy[aminophepyl}-2-ethoxycarbonylmethyl-5 —fdrifluprormethoxy-
25  phenoxviindole-3-carboxylic acid ethyl ester -

(a)

ohenoxylindole-3-carboxylic acid ethyl ester

The sub-title compound was prepared in accordance with step () Example 1 from
30 1-{4-diethylaminophenyl)-2-cthoxyearbnnyimethyl-5 -hydrexyindole-3-carboxylic

acid elhyl cster (438 mg, 1 mmel, see step (b) Example 1) and 4-triflucro-
methoxybenzenebaronic acid (347 mg, 1.3 mwel). Vield 400 ing (67%]).
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concentrated and purified by chromat ography to give
the sub-title conmpound. 10 Yield ] 02 ng (76% . (c)

WO 1;1[.an-Ga£.,boxyrret h PCT/GEAUS/0049K]
| -1-r4-isonronvl ohenyl)-5-(4-trifl uaronethvl nhenv

i ndol e-3- carbo:.-rlic acid The tide conpound was
prepared hi accordance Wth step (d) Exanple 2 from

200 kﬁé& HoXY BasGonh e hgi 1 6044 Sogapyibitedy, Tf 5= ¢4t ri
EUPLG* Jg.oe:ﬁﬁyﬁ@@??%'ﬁ;'ﬁqah& B=car bexyiij-a_acig ety

, See step b) above) - Yield
Hz, IBJ L(fsrzr%mzmre; IGAN qdz H=NMR. COVBD-14): 6:9447-89 (1l 3H) =

6.9 t J=6-9 Hz, | 3. 95
?-lﬂé’ﬁﬁl;lﬂlﬁhfd)' (%,(?asyéﬂ(sﬁggrﬁ,hlcr); 733- 7A3 (Fbm 2H); (s

7,49-7.61 (m 20 3H); 7.78-7.94 (m 4H); 8-41 (d,
IH); 12-3-12-7 (br s, 21-1). Exarrple77
warinephaay

{b} mmgmﬂﬂ;&ﬂlﬂh a1 b phnoy)-

mdn]t ritl vnrﬁmeri ggxyphenoxy) ~ indol e-3-carbox lic acid

.

The émﬁpﬁﬁnh%@ ! HY hoen Riaaiteh euityi osaebial) Vi iy 2- Bekad- t
rifluoromet hoxyphen- oxy)indal e- 3- carhoxylle acid
1-{4- émtwlamémj(lhé@ﬂn@fcﬂm@sh?ﬁ%ﬂ 5-ieleifhgerapme @y IBEsnp| e

oy }I@g%hz_was n ro'%@glg;(rl%tsrﬁ??‘%f;ﬂ a:bﬂlgﬁf%%?@ él in Ezt ('\%/lp

Y,E]d(p@]rﬁx | gave the title conpound -Field 110 ng
%o 200 MHz' H NVR ( CDC13), =7.0
200 31 TR MO, Sl Ay % 383a06 53415 o

4K, o b ﬁﬁ;r?@fi’ 43 )’vzflé) L G 25 10w At oFY: 683 %S

J = £8,96 fiz2 Iﬁnag ﬂ“ﬂ& m/3Hp ATh-7.3F (irzﬂﬁl;, 7.287.40 (n}l 2H):

~'"C120( 14 C TJGEB2005111i14"'J 1 ill;

7.71 (Exémit?rﬂi?JEEﬂ L3 {br s, 2H).
-r4-Dietii~'"1lam nnnhcn]'-?-ethna~':arl~am Lu7et hvl - ~-f
4-triflucrometnoa. ohn- y o0z rizndole-3-carbo?. Ilie

L\am% ki@ 5 A mxture of 1-(4-diethy]amnopli yl)-?
07‘Vcar bonI rret h~'

carbn}.Q%an% 012 rrTrDI see st ep .

(e}  2-Ethoxyearbonvimethyl-1-(4-isopropyiphenvli-5-tnfluoromethanesulfonyl-

oxyindole-3-carboxylic acid efliyl ester

Pyridine (0.6 mL) was added to a solution of 2-ethoxycarbonylmethyl-5-hydrocy-

1-(4-isopropylphenyl}indole-3-carboxylic acid ethyl ester {400 mg, 1.01 mmol
see gtep (h) Example 10) in CHCly (10 mL). The solalion was cooled te 0 °C and
trifluoromelhanesulfonic anhydride was added. The reaction mixture was stored at
rt for 26 . H;0 (50 mL) was added and the aqueous phase extracted with CHClo-
The exlract was dried (Na:S04), concenirated and purified by clromatography to

give the sub-title componnd Yield477 mg {87%).

Sl P Sty [ty St Sl ot e Sl Pl B s - Pl o Sy, 88 N ot St St ot o

s

4 RS m e S
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(a) Exanple 75), HO (ag, 1 M 0 2 nml,) and EECH (1
nm.) was heated at reflux for 2 b and cool ed. The pH
was adjusted to 4 by with NaOH (aq, 1 M and t

WO IEUP® was extracted with Et OAc. The orgaﬁ’f@'qféﬁ}[@f"“"f’“

was washed with brine, 10 dried (Na2SQ4), concentrated
and purified by chronmatogfsaphy to give the title
compound- Yield 61 ng (89iu). 200 Aglx I H NVR (CDC15).

(0)8: 2-EtHakvdar R AR} (4 130 B0 IAENT]) £-1@-18 A nord Heth vinhOayi 1-
(s, 214)-111-07 (q, 7 - 7.31-12 I—‘21"‘—” 6.39-6-76 (m
Mpﬂ'ﬁﬂsj@.ﬂﬁﬂ@; 6-97-7.17 (m 5x): 7-57 (d.

oxvn%[%%l?gﬁlmgflﬁ' | C(arlgﬂav\fpv\}fh}‘ 351] 3-irifluoromethane-

su].-ﬂaﬂytﬂinuaracsmtrhm@n: afie rotiy] ekten (iR EElgS{i Wardok' sps kg (Snd

ab cé-_% (agqi‘lll Ei Eﬁ' caraarn,- 413/(5Wa Egévcar ogé%&z{i}% ]

mg28 &l Mg tEh Eliﬁmwni 5]13%1\&%@?9‘3@9;%@6?&%@3%@

“I'n accordance Wth 'ste
antrdeetlb daxens (& hwaminw at o0 o fur Ah. The mixture was diluted

i 0 O g VBT Vot el Pl (6D,

corRb@Padd IndpaRtE b}%ﬁﬁﬁ%ﬁaﬁl?otd lgﬁécthe %ﬁb-tltlc compound,

nmet hoxyphenyl bor oni ¢ aci .62 mol, Yield

Yieldp0%mpe (B04)- (b) 2 Car hox eth
=1-1-19-et hvi carbazol -yl | -5-f4 trifucronethox keno

i ndol e-3-ca bori'lie acid The tide conpound was
{cjpl’-eﬁﬂfoﬁﬂnkm Rreh e eephdrivi) - SIS pifudordedantop v Ridkisles-

._‘&Eh?_&diynethyl-l-(g et hy' Icarbau)l yl)-5-(4-trilluoro

T i GO i MG 5 s R B W S VS S P S

~eﬁgxyrﬁﬂ:&n§lﬁ)ath§w])-(20ﬁ@i@?ﬁp’}ﬁﬁﬂ?@q{lﬁ(ﬁﬂmﬂl004951 147 200
9 Hz, 311);

mﬂtéﬂvber{yymdgf{ -#NE%%& 2l el & @mhilm 34 yopL g gal
(b) waeﬁﬂld%n %EM 6.99-7.11 (rr} 313]; 7.19-7-40

9 (m 2H); 7.71 (d, J = 8.3 Hz, 1U);
znnm Hmonmoaﬁj adL 30 (¢ J8= 6.9 ¥ SH)13P5 (&pie. { &,6.9=
iz, 1) 556 (o oty 7.5 U Ao 64Ny, 7.33-7.43 (o, 22, 7.49-7.61

3H); 7.78-7.94 (m, 4H); 8.41 (d, 1E); 12.3-12.7 (br 5, 2H).

4-triflupromethosynhenosoy)-

indole-3-carboxvlic acid ethy] ester _

1-{(4-Disthylaminophenyl}-2-ethoxycarbonylmethyl-5-(4-rflucromethoxyphen-
oxy)imdole-3-carboxylic acid ethyl ester (130 mp, 0.25 mmol, see step (a)
Example 75} was hydrolysed at 55 °C for 3 b with NaOH (ag, 2 M, 2 mL) and
dioxane (2 ml). Work-up as described in step (d) Exampls 1 gave the iitle
cornpound. Yield 110 mg (77%). '

200 MHz "H-NMR {CDCly), & 1.24 {t, J= 7.0 Hz, 61); 1.37 (t, J = 7.1 Hz, 3H);
3.43 (q, J = 7.0 Hz, 4{0); 4.02 (5, 21y, 441 (g, J = 7.1 He, 2H); 6.68-0.82 {m,
2H); 6.92 (dd, J = 8.8, 2.2 He, [H); 6.96-7.23 (in, 7H); 7.75 (d, / = 2.2 Hz, IH).
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5 Emlie 80 2-Carbon ethvl-1 4-no Ain-I-vl hen 15 #
trfiuoronet hoxyphenoxy indole-3-carboxvEc acid 10 (a)
; Et,hoavcar hansdmet hyl - -1 - f 4- o POTIGRNS 00418
wo 7{'&'“ PPh-i -yl -Wen!)-5-f4-trifl uor omet hoh- ~y
nhenox | i ndol e-3-carbo ylic acid ethyl ester The
sub-utic conpound was p#iepared in accordance with Step
(c) Exanple 1 from
2- st hox-ycar bonyl net hyl - 5- hydr oxy-1 - (4--norphn |in-|
. | - pheuyl )i ndol e-3-carba x- ylic acid ethyl ester
Exar gy, 0.66 mmol, see step (b) Exanple 15) and

[_j4- lﬂttﬁd]arﬁh 5 r],!15tﬂm{$h99_ffy_r@dnﬁghbb:@}ﬂbmfhmmdngﬂm ny,
238 nmg (39% (b) 22-Ca=boxvnet hvl

_n :
oxylibdgld 3 i v1 nhen | -5-[? ifluoromet hoxynhen-

(TR T TEPETT Ry

Té)ﬁa?ggl *ﬁ%@ﬁg‘éﬁ Dk }g%%“gfﬁfgxﬂgﬁ?gi&d%%

m”m%ﬁeﬁft:aa ey Bant) a1 i oyl <phanyhy: -
o el 74 LT o Hof: ﬁbwd B TS weS bt 5 ﬂﬁﬁ%ﬂafc. ’
et ermalug &'ﬁgpéﬂ%&% E@ustgnl 3 Jth NEQHSE.EJP I(E/D ar@bthee) .
o 5 B s e
dried 7(N3g>0p). 1@ng¢ﬁha@ﬂbmdﬂgﬁe§l @9 CW“%@S—I); ; 76 (]jlﬂﬁ',

98f:{ 177366 PCTI CB20n5It 1 n49fil 144
Bnmplgmirrﬁii 6%‘1% ibo ~rneYby] -]-i4-di mAtl ~~ria: ni nn _

200 WER"H-Mik i CDIQL) o 0% hB% ¢wh9Hpaie (g. J = 7.0 Hz, 4H); 4.02
i ndnl e-3-carboa~'lic_a 0
(s, THHCAOT (.9 G P2 ZEBEr e e 6 e 07 b b BT e

nh ];.ndnl e-; ~arboa 'lic acid eth 1 est r Thé
Em:ﬁggmg onpound was prepared in accordance with step
(c) Exanple 1 from

1- (4-di ncth), ] waapheuyl) - 2- ei ba, , ycar bonyl me+_t Fyl -} -
ExammrdPoxyi ndnl c- 1-car6ox- ylic acid ethyl ester (150

N et 1 T Ba3418M- 603 - ArBhethd S pi@Rekviindole-3-
celapy ’%hm met hoxyphenyl boronie acid (30 ng, 0-74
carboblid aeid Yield 120 mg (37% .

(g} 1-(1-Ethylcarbazoi-4-v])-2-cthoxy catlonylmethyl-5-(4-triflnoromethoxvnhen-
moindole-3-carboxyvlic acid ethyl estes

The sub-itle compound was prepared in accardzance with step (¢) Example 1 fom
2-ethoxycarbonylmethyl-1-{3 _ethylcarbazol-3-y1)-5-hydroxyindole-3-carboxylic
acid ethyl ester (150 mg, ¢.31 mmo}, see step (b) Example 14) and 4-tnfluoro-
methoxyphenylboronic acid (130 mg, 0.62 mmol. Yield 100 mg {50%).

(b) 2-Carboxymethyl-1-(9-ethylearbazol-y1}-5-[4-ifluoromet hoxyphenoxy)-

indole-3-carboxylic acid
The title compound was prepared in accordance with step (d) Example 2 from

2-carboxymethyl-1-(9-eth ylearbazaol-y1-5-{4-trflnoromethoxypheno xy)indole-3-

carboxglic acid ethyl cster (100 my, 0.135 mmol, see slep ( a} above), Yield 62 mg

(68%).

mrpa =
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(n) 2-Carboxvrn rhr'3-1-[4-dintt hyl am naphenyl -

5-f4-trifluoronethoxv' hcn- ~)indnle-.l-carboy. lic
acid The title conmpound was prepared in accordance
WOIPYHEeep (d) Exanple 2 lion 15 PCT/GE20U5/004951

1- (4-di net hyi am naphen)'i)-2-erhoxycarbonyl net hyl - 5- ("

-trifluorom-thoxyphen- pxy)indol e-3-carboxylic acid

ethyl ester (120 ng, 0-21 tarot, see step (a) above).
200 LI IOEIAZELEY, o hldolc. 168 113815@%2: B8 mwsjs_ e
J= (Erﬁ‘ H@B;H; aﬂzﬂdiﬂfé % ri]DER)IH}*zﬁ?B— ﬁ go ¢l 7. 4790 (. 74

swh b s T el 25 A 2R S

Hz, Grhog 25 e 7212 g eArd Nyl met hyl - 3 C4

i sonnpox~phenaa~3i ndol c- 3 _~tb *lic acid ethyl ester
The sub-title conpound was prepazed in accordance with

E St E:[gc) Exanple I from
—)"‘Ligﬁgg—chl orophnyl ) - 2- ct hoxycar bony| m et hy] 5- hydrn\x1 i nd
5 g refuofor -

2-Cofbexymetbolr bokihi \ ‘ c3i
see step (b) .Exanpl e 8) and 4- |sopropoxyphenyl 30
ind: 1491 ny, 0.50 minol). Yield 70 ny (39% i
WO 20061077366 PCTI GB20051004981 149 (b) 7?-Carbox eth
I-1- 3 chloro henyl)-S~?-iso anotyTi heno~ }indo3e- 3-
(a} Mﬁmtﬁtﬂﬂ -y]-pnenvl)-3-(4-friflboromethoxy-
( : Q cn I -.2- et hokycar bonyhnet hyl - 5- (4-1i sopr Op
£ 3 s&eartaxylic acid ethyl ester (65
L E-Bﬁﬂ?iwas SR deaordakeweh siepFoNekathdlal] roln
mls\glgdmpca and%gt@pm 20 nmL) was heae%jgd at_ 50 C for
Lhﬁl’}{ycaﬂdﬂmﬂfh?&:@l hairw Iovem }bﬁhpwamﬂiﬁléﬁ%%

I e R e S s RS et

methDEBBMboro 6o A6 [E?Dabg.dl SnempOr Vieldesas Blye (59%).
chromatography. Yield 45 ng (78%), rap 188-190 C.

(b)  2-Carboxymethyl-i-t4-morpholin-1-yl-phenyl}-5-(4-trifluoromethoxyphen-

oxviindole-3-carboxvhic acid
The title compound was prepared in accordance with slep (d} Example 2 from

2-ethaxycarbonylmethyl-1-{4-mozpholin-1-yl-phenyl)-3-{4-trifluoromethoxyphen-
oxy)indole-3-carboxylic acid ethyl ester (230 mg, 0375 mmol, see step ()
above), Yield 30 mg (14%), mp 185-190 °C.

200 MHz HNMR. (DMSO-dp), §: 3.083.30 (m, 4H, overlapped wih DMSO
water); 3.65-3.86 (m, 6H); 6.84-7.08 (m, 4H); 7.08-7.19 (m, 2, 7.21-7.3% (m,
4H); 7.76 (d, 1H).
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200 MHz' H1}7vM (CDC]3), S 1.29 (d, T = 6.1 13z,
61-1): 3.82-4.16 (m 2H): 4.4.4 (heptet, J= 6-1 Hz

w0 0ddh7aed. 76-7.02 (in, 614); 7.28-7.59 (m ALIYGCERNGAI{38]

114). Examm]e 83 2-Carbnxnmeth M 1-
4-un)riin-1-vlnhanyl)-544-tritliioronethokypltenoxv - :
15 i ndol e- 3-carboxyl i c!*Aci d (a) 2-Et hoxy ¢
rbonvl met hrl -1d4-ni peridin-I-vl phcnyD5-(4_trldunrazr
Examplhél - rohen oxv) i nd0lo-3-carboxylic acid ethvl eester 4
. ; B3 NaB-Prepdk etdmthrarolrndante wit h 2
'Cah¥§5% 18 49ﬂpgﬁ?on1 20 2-et
mnmkxyﬁﬁﬁbgnmhnéthyl 5- hydrotiy-1-(4-pipnridin-I-yl-phenyl
)1 ndol e- 3-car box- carbox-ylic acid ethyl ester (300
ng, 0.66 nmol, see step (b) Exanple 17) and.

Grify % pygheryibandnthybti - ifrnongthorys?
%P@%&L (63% . (b) 2 Carboxvneth

w&ﬂhﬁbﬁ%ﬂy -5- 4 trifluoronethoxvpheno

5.i ndol bo, A1 ERephd] W
The mé‘(%'brg?cg@%w %%L% ﬁ%r%&cg] a\%lﬁétnﬂ JEQR & gtlEﬂixarrr)l e 2:l fr gnm
1 (44&[. f" %Lmémmhn;(mﬂm bemydxwmd;z cphes PPy~ 5- (4
ritluor oms oxy hen-_ oxy oL \ g %T&%&C{_I Ne
ylic actd apy] et 850 OES §- PrmmeL, 3¢ SeRdP) S G 4y oue).

methu{:ﬁ%& @3513 §5191§%§22ﬂ n{:i(gn@p *;%1.:13613 %:: 79 (Iml - IZ\I:—I;/I R

3.88- 4.09 (in, 2_H; 402(s 1)4I6438(ra

210, 696-7.15 (m 411);
by 72 o cthivi - a,,.-,, RIRENog

o g{m?gﬁ hcﬁ‘i%l +Q" f G-1110-~9Sr Exarrpl a84
SIS S 4 hlnro henn~~}
The tifie (AmpoBEriai prefared iphemsldnodsitd gep ¢Ar BrwIFic 148t d

1 (¢-clraabhylomiBRBYS ST AV EATP RS S 4 o ypgRp bompher:

nxy)mggf;gi-‘éargm%ﬁé REYLitg1 8%i:d 188 bie] 0 23 teboThes Seb(riabbrec).

prc-eéared in accordance with step (c)
Yield EJ&@%% nﬁﬂ@mmz °C.

M Ty e R e
?.14-722?%(6%__&;11%@;99&%?@?& 1§8e step (b) Exanple 171

Example B2
2_Carboyymethyrl-1-{3-clloropheny-5-( 4-isopropoxyphenozylindale-3-

carboxylic acid

fay 1-f E—Chlumnhenvl}—i—eﬂm:-;vcarbnnv]methvl-i—( #i;onrounhwphﬂm}w}in dole-

J-carbnxvh: arid eithyl ester

The sub-title compound was prepared 0 accordance with step (c:} Example 1 from

-(.:-chlumphenjrl} 2-cthox yearbomyimethyl-5 -h}rdmxymdnlr:— ~ca:bo:qr11t: acid
ethyl ester (135 mg, 0.34 mmol, see step (b} Example §) and 4-isopropoxyphenyl-
boromic acid (91 mg, 0.50 ;ﬂmnl}. Yield 70 mg (39%).
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phenyi boronic acid (100 nms, 0.66 nmmol ). Yield 120 ng
(63/,) (b) ?-Carbo> nethyl- (4-chloro hennxv
woz&#ﬁfa“@-@ ]-ti"1-Wien =1 indol e-3- carbox ylje&r ;@Eﬁn‘éﬁ&:ﬁmsl
i'Ttlc compound was prepared in accordance wt
step (d) Exanple 2 from 2-cthexycarbonyhuethyl-5-(4-:
Mor opheuo) . j,)-1-(4 pipé#idin-I-ylpheuyl)indol e- 3-
carboxylic acid ethyl ester (120 ng, 0.21 D] , See
(b) st e@-Capoxpturegle-1-0p-zhloropim (2B O DOND HEN? 5=

200. MMz, ' | 1-NVR (DVBO-dc), 5: 1.50-1.77 (nn, 6H):
WM@E%L%4 (n- 4M( 3.76 ()s 20 211); 6. sg (dd, H)l 5.9,
A ndsrérdar JL{'S-ch)owﬂlﬁlﬁﬁﬂ 37@133k@$133ﬂ3 Ims= lﬁylo"é{%sﬁE;‘PWPmIB)
Dxﬂmxwwiwﬁg hfls%tee cmes i%ﬂ?%“%%éaﬁz% 391%1%"‘*

} e at 50 °C for 48h and
NaDﬁ% theﬁelidr Hﬁ[rj Hﬁ @%%?imel' a%%dﬁla) a?t>4:'2 Acerl am no-
slirrcdt al Gt OveRkith 46 weldeielth pB-£tviinid (B éaubéri\{handwﬂmmu@wﬂh

cmlgg't (huaromel hul_henvll Lofoks 2,630 %df dadl, 1Y

conc ﬁa&?ﬁ;ﬁ ﬁ%&fbﬁwﬂ:}ohﬁ&%@%ﬁ 3Yic9ﬂ495 51@(54”&%}' fhugeapet hy

pheny ol e- car boxyfic acid etRyl ester (700
s ing, 1.13 rnnol; sec step (c) Exanple 67),

200 ﬁﬁ?é: i %Eﬁ%ﬁﬁﬁawaaégjg cwgfz, g8 88 74 (D HH) 43&
g IR 155, R VRS BOehend B as] )

1.6 moll and DM (2-1 niL) was stirred for 21 h at
100 C, cooled and diluted with EtOAc- The m xture was
Exarppleied with NaBCO3 (aq, 5% . ]10 (aq, 0.5 lvf), 020

5 fied
2 i_a%%r}]q%ﬁﬂl 'EFﬁ - ; A %EL;_ﬁQW(- Mﬁﬂﬂ yl { ﬁgﬁg&ﬂiﬁ%ﬁgu;ﬁ% 1 rr‘plo ] Ing

indo ¥ BLabobiagcii52 %) . (b) 3 2- Ace j am nol-
4-cvcl onentvl ox phenvl)-2-ethoxvcarhon | ethvl -5-
4-tri- fiuoranethyl nhenvl ~i ndoi ~3- car boxvlic
@ @ _ 2 8L M bo S PlhREN3-16d-ip-e iy ] -2haeyD-b-(4-irifuoromethoxy-
-cyc 00~- atyl 0X henyl) 2-e

The sub-title cosmpound was prepared in aceordance with step (¢} Example 1 from
2-ethoxyearbonylmethyl-5-hydroxy-1-(4-piperidin-1 -yl-phenyl)indole-3-carbox-
viic acid ethyl ester (300 mg, 0.66 mmol, see step (b) Example 17) and 4-irifluoro-
methoxyphenylbaronic acid (270 mg, 1.32 mmol). Yield 257 mg {63%).

(&) 2-Carhoxymethyl-1-{4-piperidin-1-viphemy])-5-(4-trifluoromethoxvphenaxy)-
indole-3-carboxviic acid - ’ '
The title compound was prepared [n accordance with step (d) Example 2 from
2-ethoxycarbonylmethyl-1-{4-piperidin-1 —y]ph&nﬂj-ﬁ*g‘fl—ﬂﬂl?ﬂrﬂmﬂtbmquhaﬂ—

" axy)indole-3-carboxylic acid etlyl ester (250 mg, 0.41 mmo}, sce step () above).

Yield 30 mg, (13%), mp >200 °C,

200 MHz 'H-NMR (DMSO-dy), &: 1.50-2.01 (m, 45); 2.07-2.57 {m, 2H); 3.85-
4.09 {m, 2H); 4.02 (s, 2H); 4.16-4.38 (m, 211), 6.96-7.15 (m, 4H); 7.28-7.42 (m,
TH); 7.68-7.87 (in, 3H); 8.25-8.40 (m, 2H).

At ekt g



ot A A,

e o

10 fl uoronet hgl phenyl )indole 2 carhox} lic acid ethyl
ester (370 ng, 0.58 mml; see step (b) above) in M
wo i@t 6dd nl) and THE (15 nlL) was hydr ogenat BUMGREHISTI0AET
bar) over Pd-C (10% 300 ng) for 6.5 h . The nxcure
was filtered through C?I|t9 and concentrated to give
sub-title conpound. Yi el d 378 mg (100 %9. (c] ''f2
-Aretylanvno ? ca: hoxvethvll-I f4
cvcl oventvl o~ynhenyl | -5-[4-triftuoro 15
CxamPEER) Iphcnvl]lndole 2: '~ajbox IIic 4cid A mxture of

-Cgr}gjsw( Zm?rﬁs_t: lﬁgpcfp ennxY 9y, %{T'lo SRty LPXNRNEAMEN- 2- et hoxyc

| 5- (4-tnfl uoronet hyl phenyl )i ndol e- 2-car boxylic

gmh@a&#égéthyl ester (373 ng, 0.60 mmol; see step (b)

5 above), NaCH (240 ng, 6 nnrol) H20(10ml) and Etd |
! CPQ

(a) ackldhe . rto P g~sol 1 d was

staII sed from tol uene/ Et OBL

indole?2? AIG %gaa@gt Pﬁté/re corrlpound Yi el d gl Iu%l (p29
magomewm bmdmmmwém}@ it step () E(%i-ém ki TTFm 33

2 ﬂmng?@@bvﬂb’lg@tlwﬁthfﬁi“’??']g@ Pty et Fdaborg

10 ylic acd%ﬁhﬁées?c’i_’{ 505mbzd. ﬂnﬁ-ﬁoﬂsniﬁttﬁm Em}lpl? lO’VHIGd Pichinp- J-
e ag 7.07-6.96 (2H ) 4 0, (| 4. 65-0. 50
phenylbbdnic aqu)LlBUGJE 066 ). Vjeld 37 @Tﬂ%‘lﬂz‘ ) 3 41 3.27 (1H,
2.06- 1.50 (813, m 1.65 (31L s). R U IIBC P, 73FG

PCT/ C$ZI PO51f 1 49K1 | C' Examine 86 | & rpn
{b) Bda}ﬂgby%élhvf\ﬁai-bﬂomphﬁmw} 1-{4-piperidin-1-vl-phenyl}indole-3-

v_I-T4-Tsc~pronn7: ~'r~hem-]fiiidol-=-~"]nethtil]- i
carbovBerdy et bv} nei hvl ar mmeni urn r2hl ride 5 (a} Brane 3

- ormrlindale ? e Oxal
15 The ,ﬁﬁggwﬂgﬁ&as ﬂeﬁE?%ggofﬁn@h@V&jtﬁ% (aFBidiple X Pﬁlng
1.:thuk§ta%y]§1ﬁﬁnﬂlrb)[4 _shidorBicong)- ae(e pmgntbn—laflﬂmu}x})pyﬁol@@)—
ruin at 0 C brormlq

ol e- 2 car bho
carboxgrlit epid ethel @wﬁ%ﬂ F}%n%kﬁj meolfE S 3% E")"’E} Qa\g%%aggg%%
e THE was stirred at n for 24 h and poured into
{46£h¥Wﬂ£%¥%§gf sat) and extracted with CH2Cl 2. 10 The
200 Mgg ORI EMIROLR Snese- MEShe dHM 3 1 9433340(r id b Bi Hhels.
i ed (Na'504) and concenrrated. _y ”Iig-f) on from

20 ZH); B9Qddgave. &,E& ElablH, ﬁl%-?c%r%uﬂa 17-
7.37 (m, 2H); 7.32-7.43 (m, 2H); 7.71 (4,7 = 2.2 Hz, 1H).

Example 85
-3 _{7-Acetylamine-2-carboxyetbyl}-1-( 4-cvelopentvloxyphenyli-3-(4-trifluoro-

25  methylphenylhindole-2-carboxylic acid

() 3—{E-ﬁcat_ﬂ,{lamino—1—{4—gt,gr:;lop_ﬂntjrlc::nrDhsnvl‘t—.?—athﬂgcarbmmrlm
5.{4-triflucromeibyiphenvllindole-2-carboxylic acid cthyi ester

30 A noxlure 1—[4-c},r|:]npr:ntylmxjrphan}rl)-}iéc[n-ﬁ-(4—1_rjﬂuDrumath}flphen}r])indole-
| 2-carboxylic acid ethy] cster (700 mg, 1.15 mmel; sec step {c) Example (7),
2-acetylaminoacrylic acid cthyl ester (324 mg, 2.26 muol), PACL{PPLs) (35.6 mg,

AL e

Sl LS LERTRIeR L 1 R
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(b) 5 Bronob 3 fornvl 1-(4 isa ro n . ~henrtl
i ndol e-2-carUoaylic acid ethyl ester 15 The suh-rifle

cor d was prepared in accordance with step, -
wo @Qﬁﬁ?@ 1 from 5-branp-3-farnti'lindol e=3-@§#@@‘_\'ﬂf‘f“&f’“
acid ethyl ester (4 g, 13.31 mmoi; see step - (a)

above] and4-i sopropoxyphgnyl boronk acid (4-96 g,
'-7.02 mmoi)- Yield 4-1 g (71%9. (c} S-fA-lerr-L

0.03¢ mnlﬁﬁllamc (ggﬁcm& a’-ihﬂ b, oEﬂtrsN (a{li_ﬁmmhélmqﬂ' r-mﬂéiﬁ
eariroxvlio ac est er .
{2 lc@%dﬁﬂ#ﬁ%ﬁ“br@p@ﬁéﬁ$# dﬁi‘*ccgl"\?\ﬁ%t d%léet@ﬁf ’yl“h
R a | i.'ln . 'ro fi |:|
m:?égr{gﬁo%%ﬁh?‘g}flﬁhr ﬁg}m&iﬂ? ssgp))r gpcczx(;l/%bﬂe%)l/vl[ fndo?ne chl:ear b
quxwam@mudmmqﬂ ang phefied 4y, Groyatograplsy rait the seb-Sitlap
(b) abov ) and (ﬁ%l/art- 25 butyl pbt ayl boronic acid

compplng g <l Yield 4.16 g (91%. -5 -ter!-Bu
1 IlenY1l-3 [ et hoar ar bonyl net hvl net| > >l aznino neth d

-1- (d) Wsoproyoxv_p ))indol e 2-earhoa rli etb
@JMMMBMM@BM@WM* Ll
(255 g, 3 / agds

3-(3- %5@1@&&&914(%9%%@9)@&@1} -Botheumprnsy oy 5-{4-tri-
ﬂuéi‘ép%%'y%é@gé@ﬁe ﬁ%aﬁféa% )esaa”ﬁswaéé%gﬂ
SIER &’Z@E ?Eceﬂug’gp%t%b 10773 PCT %‘?@gﬁﬁggﬁ} ”13?7
e o i e gty
congssteEsd 1 Ftve Sab158 s et Tisth U 5 (Robnc " Tha

conbi ned emaci s were washed with 1120 and brine, dried
(Na, SO4). concentr at ed and purlfl ed b chrormt ography
(c) t3o(XiwsyIhiincsHoaFiothatntle oyl ol 4= 5

e} i- tert - $ut Irohe V|I-3ffethox carhon Imsth
m&aﬂﬁﬁm\v‘?ﬁ%— i Y

' Rk hinodoh-ey 02[:: f)kbﬂ@}nhmr@*l}al:ctﬂm@ymﬁhmn}ﬂ e
A 9?1“5 4tar§n|outy|nhgﬁ i‘r IIuayalO mi%ygl
i L5 (i propy IR S PR Sg FEBA T Bty
0655580 £299, 1 21vBON0H (240 mg, 6 mmol) Hz0 (m mL) and EtQFT
(14 ml) was heated at reflux for 3 b, cooled and acidified with HCI (aq, 1 M) to

pH 2. The solid was collected and recrystallised from toluene/BtQEL atfording the

title compound. Yield 218 mg (62%).

200 MHEz "H-NMR (DMSO-4) & 13.0-12.4 (ZH, br 9 833 (11, 4, J =82 Hz)

8.19 (1H, d, /= 1.5 Hz) 8.00-7.90 (2F, m) 7.85-7.75 (2L, m) 7.62 (1H, dd, J= 8.8

1.5 Hz) 7.24-7.15 (2H, m) 7.07 {1H, d, /= 8.8 Oz} 7.07-6.96 (2H, m) 4.92-4.80

(1H, m) 4.68-4.50 (1], mm) 3.67 (14, dd, J= 13.9, 6.2 Hz) 3.41-3.27 (1H, m) 2.06-
_ 1.50 (8H, m) 1.65 (3HL, 5)- ) '

P T

..n-.-.-.....-.,-...:.n_..? R—
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nmol , see step (d)), NaCH (agq, | M2 nL) and di oxane
(3 nmL.) was heated at 120 C for 30 mn, cool ed,
W ,.“n@ﬁ:-l-.gld(fl ed with riC {aqg, 1 14) To ?H 5 ard EENasteust
Et UAc_ The conbined ea'rracts were washed with
H,O and brine. dried (Na-SO4), concentrated and
purified by chromatography to afford the sub-title
compound. 15 Yield 194 ng (98% _ {f} 5-
Eﬂﬁﬁn—@rt Bunrl phen Il-2-carb.Ox -1 4-iso rnpox hen |
[5-(al- B olnBie J{Lﬂ&tjh,\ﬂbmvﬂatb@prmﬂ\ﬁh\’]meﬂﬂﬂfﬂm u m
chiorrde An_excess of HClL (4 Min dioxane) was added
carbebpmethenefehaumaniahn tblonds t ort - 20
buuyl phenyl') - 3-[ (ci hoxycar bonyl net hyl me#hyl - am no) et h
yi]-1-(6-isopunpoay- phenyl)indol e-2-carboxylic acid
5 (a) >BkhNA-38 meam_-m@w step (e) ‘above) in

“dioxane (4 . After,10 ny m,.xt yr
Oxelonmedt (adbalad ) D s el P PR 69 mt
t ﬁ&lﬁ&-@-‘ﬂil‘bd‘i
%%&g@@;gmgn ;(g %ﬁ& 4ol Ibineaiqwm%mm ﬂg“ it iR
acid elhyi4stér @6 g, 28.3(@hel} i M‘L’SQ UIIBG?'-"KS'@#IJE% DyIUPE s

sﬁrrmg 3t1r1for% hlangs ( Zléﬂm}?a{i‘% {ag. ﬁ%} af)d 412%1%&%)&%)01

[/ R Poitl 1495 4nd 16ike ENi@n(I9p{SRT and
i0 Tn&: %%9}2{%%% %%ﬁéﬁ §{t]1 = hn7-E I(]H

concdnGaral rermta)ation-fra En_té{ﬂ) gaveghs WHIEF meﬂmigl YeSPHox Eny i
rilidinittmchloride The title conpound was prepared
(81%j.n accordance with Exanple 86 from5-(4-tent- 5
but yl pnenyl)-3-fornyl -1 -{4-isnpropoxyphaovl )i ndol e-2-c

. | arboxylic acid ethyl ester and L roljne thyl ester
) Mmgmmm IR SO ALl ST PR
_ (2113 hr L33 ) 45
15 The sty g s psapd Heclyy ‘%%%@’f%)s%*ﬂ%ﬁfﬁ ok
o ﬂlé i Z}id 4194 e &H[ﬂd 13157 18ndl; Bbe tep- 71
5- brn%:%ﬁ]forrg?hjrﬂag (l?flﬂ_m i ébl 1:%4 6 aZ; s 4;;
() abavﬂa@dmunprmmegs@qmwzﬁﬁ % 47 ﬂﬁm, oy Yield 4.1 g

1% .18-1.80(3IL m 1.35(611, d, J=6-0 Hz) 133 (9H, s).
“Exanpl e 88

0 (c) 5-r;J—Ierr-ButvlphaanG-fr::mﬁf]-l—f—‘-!—is.onmmxyphenv]‘}indnleri—caﬂ}—mxvlir:
acid ethy] esfer ,
The sub-title compound was prepared in accordance with step {a) Example
67 from 5-brom D-3—f[}rmjf1—1-(4450}!!’&}!0}1}?1]]16]1}’1}iﬂﬂﬂlﬂ-l—ﬂﬂl’hﬂh‘]’ﬂc acad
ethyl ester (4.07 g 9.46 mmol; sée step (b) above) and 4-feri-
25 butylpbenylboromic acid (2.33 g, 14.13 mmul} Yield 4.16 g (91%).

{dy 5-{4-teri-Butylphenyl)-3-[{ethixycarbonylmethylmethylamine ymethyl]-1-

[ 4-isopropoxyphenyl)indole. 3-carhoxylic acid ethyd ester

A-Meihy! glycine ethyl ester hydrochloride (255 mg, 1,66 mnel) was added to &
30 puspension. of 5-{4—!en‘-Lm’fylphenj?i}-}fonnjf]-1—[4—isnpmpuxyphcn}r_l}iudaIe-2~ '

carboxylic acid ethyl ester (400 mg, 0.53 mmnl; see siep (c) above) in MeOH (20

L} and the pH was adjusted 1o & by the addition of a few drops of glacial acetic

W e aat

gt "
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3 2 Carboxvetb ] -1-(4-isonro o;rrnenvd)-S (5 tr
uoron~eiinl'lp~riain-2 15 vl)indoie-2-carhn3:lrlic
acid [a) 3-lorm 1-1- 4-isnrnn oxvnhem

WO 2086/h34. 5. 5-t et ranmei hy1J_13. 21di oxabor al an-POI/GHIIS/0MIET

i ndol e-2-carboavlic acid ethyl ester Pd2(dba)3 (fl at
g, 0.034 nrno]) and tri ci:%l ohexyl phosphi ne (57ng, 0.20
nmmol) in 20 di oxane (3 nm.) was added under argon to

aclﬁ ﬁ}ﬁrt:'r E%dat ?Aﬂéﬁr@mf (B 1RE 0L ® ndno] bww added and the mixture

I Sopr opax pﬁenyl)lu le- 2- car box I|c aC|d
waetdn]yﬂad es trerfur( 38 1,nppure 860 Hafhehd exisectedy s B

cmeiﬂﬁsﬁl e e T S A ?ﬁzsmﬂ*ﬁéio

and Lo h&l B $hidn@atdaeplSibi it theadub6@ e Golrgioudt ieldaddlomed
cool and filtered through alit?. The solids 25 were

{S’R%bhed with Et OAc and the conbined Tiltrates were-
concentrated and purified by chromat ography to yield
the sub-title conmpound. Yie]l]d 600 g (93%.

(e)33FREQL ey Bhtylhheswbh-[ feshoahembony lmeth Lmn:ﬂwlammo mﬂthvl -1-
)- 5 (5 trfi aororret th nvrl dl n-2-YflindOle 2-
A- I PISE 1 30 A nixture of

3 ‘ butyiphenyl}-3-[(ethoxycas bonylmethylmethylamino)-
%}#EsLopr opox(}4 iﬁﬂbuﬂn ﬂwf 4[[5 5}?;%t I ajrmet h?/r] Fithy 3 2J:-|

mﬂﬁl XHb@ﬁﬂﬁIﬂlﬂ@Wf})ﬂ)mﬂﬂﬂf@ 2atertlid arcyd dtleylasied (198 e, 0.36

m:ziié%ﬁaspg T | TRy paf Foafinc® pi3p R g0

o L 6 3 0 COB;
C'EB'P aﬁgoaﬂg 10783 @M@mﬁsﬁa @gg%%ggﬁsa)ﬁga%%& rith

Et{@ﬂ@ﬁfkmmh)}ma&'Emacﬁﬁwem_\)famwﬂbIHzé]l’@d(bEmE!dﬂ_‘)i@U& Q5),
heal ed, at, 8 | | t
cones i b R B GO e, o M Sor heb Reseasd °

)V\/Ith J~, 0 and brine, dried (ItiassOq)

conce&‘?rat ed and purified by chromatography to 5 give
the sub-title conpound Yi el dSOO nmg (90/0) (c) 3-

2- Bt hoxygar banvl :ﬂs %I%% Y, ﬁﬁ}{é 'thv]

(1) g Lpylg-terzs
cm%%ﬂ%ﬂﬂﬁémﬁﬁhﬁﬁﬂnmm fhjnndeh o ) .
r bef hox ene)trj pheny osphor ane,

-%Oﬁwsrﬁmﬂﬁ wddexane) &g 0I9EHS bR oo *0 >-(Flert-
111 L elii oy | py

busf Py J POt RR AR BRERY e G L (iR (4

phei§l)ndold R -tanimiylic el sthel efix) {fiSowng) 0i3A rﬂmtﬂl' :ge:gssum_ e}

and the mxturevva {drred at -t for cfan%r

aboya) i epxEE & r 10 min the mmtine was cunuentraie

residue treated with E; O andﬂltered to give the title compound.

200 MHz 'H NMR (DMS0-d,) & §.28-8.23 (1H, m) 7.69-7.59 (31, m) 7.54-7.46

(2H, m) 7.35-7.26 (2H, m) 7.14-7.05 (3H, m) A83 (21, Y 4.71 (1H, mz) 4.12 (2H,

5) 2.84 (3H, 5} 1.34 (61, d, /= 6.0 Hz) 1.33 (5H, 5).

PR R
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(car bei hoxynet hyl ene)tri pheni' | phospborane (165 ng,
0.47 mmol) was added and the stirring continued for
wo ik@7hes The mi xture was poured in[o 1-1+0 andT&eiraetsd
15 with EtOA. c. The conbi ned extracts were washed with
1?0, brine, dried (tda-50,i), cone ntrated and
purified by chronatogr&ﬁhy to give the sub-title

__conpound Yield 386 ng (800). (d)
—V\E&Eﬁ‘an ‘Et hox' ycar bpnyl et hvl ) -]-fz-i sopropoxruhenvl }-5-C5
1[5l A PR QR EAWA -carBO-vpIy 4. tbeoBawiohirvdidh del-2- darchioR]YRi ¢

acid ethyl éster A mxture of

rarnn&m&mweblﬂﬁ%yl vinyl) - 1- (4-i sopr opoayphenyl ) - 5- ( 5-
f1uQ i GepaCi d
The oAt e e edicinds RS REE EAFRRI L !

bum&nﬁge 10ifhy1- B#Eisquﬂphiﬂljmduﬁeharcarhu)a,ﬂE:(ﬂ“m ethit @t@
eatedy gcrovvave irradiation at 135 C for 1

ﬂmiHEwmﬁﬁ@ﬁﬁUﬁWWBV 79t ered through 25 Cclite and the

" I h) fgt&AC 3 f es
00 it o7 MR KBNS 10 L ot (A

m) 7.4 ehgggﬂgggjt(a%ﬂmmﬂ &1@))? 13-7.03 (3H, m} 5.02 (1H, 4, J— 1;. 4

4- i soar gqnoxyphe 5:(
H2) -’lr%rféHhWFﬁyrl”adﬁ’ } 671 L1181 0 478 OLL 8 6T 3. 8l HE A
L 2
3523k (5‘ te'kﬁ yr r gly%jét%4 “IfL D(ﬂ4 |]§c%pgrno I&%()?Shle?}?/F?HSi(S-
J=60Hz} 1.99r@H. dre[ hyl pyri cfinn-2-yl)indol e-2-carboxylic
acid ethyl es[er (150 ng, 0,26 mmol-; sec step (d)
above), NaO-J (aq, | Ivf 2.5 n) and rlioxane (4
was heated at 90 'C # N16 2006107731. 1.
f&ﬂg&l&)ﬁ’*l CB201h-/0049%4 foi | h, cool ed, acidined w in
3-12-aklGkvétngi- 1 A ANMbrdrorpitienalid- @ -aflaomedinpimd-Gac.  Toe
~correbuted curacts were washed with 1-LO and bri ne.
vlVindelleiZamrbrpglisacid)  concenttatcd and pursed by
chrantatrlgraph% to give the title conpound. Yield 50

g (38 5 200 h7Hz 1H NM t gDI\/SOdo) S 15-0-14-0 (21t

[Aj J-le - 19id6e180 (454, B F=tsromeethyle| 1_3.2)dioxaboro
1 5.03(111,dd-J- 81,
7.14 (1H, d, ,7= 8-8 Hz)

3 7élihhﬁeﬂ?1&2ﬁ?&&1
qu{db%)g@ ﬁzgﬁ?gsp(ﬁ%lrﬁanéﬁﬁ @95614{1@ gap J_z{ i gHZ)p [Oa’jé;_r;

dioxa¥Pe: §9.) m&s mzrmaar hivglcmfrtﬂ B-sohkdmrhenat’ 3b{rpi-So
ronnr. \p)teuvlllndole 3-

formyl-1-(4- -izopropoxyphenylyindole-2-carboxylic acid ethyl ester (581 mg, 1.35

mmol see Example 86 step (b), KOAc (198 mg, 2.02 mmol), bis(pinacolato)-

diboron (375 mg, 1.46 mmol) and dioxane (10 ml) at 80 °C. The mixture was

stired at §O °C for 24 b, allowed 1a cool and fillered {hrough Celite®. The solids

were washed with EtOAc and the combimed Altrales were concentrafed and

purified by chromatograply to yicld the sub-title compound. Yield 600 g (93%).

(b) 3-Formyl-1-4-isopropoxvphenvl)-5-{5-triflnoromethvlpyridin-2-vI}indole-2-

carboxvlic acid ethy] ester
A mivtwe of 3-formyl-1-(4-isopropaxyphenyl)-3-(4,4.3,5-terametbyl-[1,3.2]-

dinxaboralen-2-yDindole-Z-carbexylic acid ethyl cster (600 mg, 1.26 numol; see

step (a) abowve), 2-bromo-3-{triflusromethyl}pyndive (228 mg, 1.89 mmol},

———
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T AL

carbo>xlic acid (a) 2-Et]lnavcarhon~=l net hvl -S hvdron
1-f4-isopro a~phep~l indol 3-rharboa- 15 vlic aci~ d

H8&nce with st p (b) Exanple 1 from

3- (4-i sppropaxypaenyl am ua) peal -2 encdi oi c acid

di ethyl ester (2-76 g, 135 mmol; prepared according
to the procedure inJ. Org- Chem 1951 16, 896). Yield

N&Dgg (%? (‘ﬂEﬂ/?j] 89(8)., 2?7 Edhedy P;llﬁ’é’lhb)g 2 ]'II:E,I [b?flj I'Ed.':jﬂl:: EtCH (5

cnl oravneno 1 Vi1l Nndo

mLBmacarc%%’sﬂ 86 o wsdepicd i QBB BTRE BLER g PaRef powed
Egﬁ@(’:}ﬂadeﬂ StelVARAERSh . TRCGARHMACEN:A et @esha) with

rom

(P o rmamy,o:mddowh%ﬁ hyppegitialed raps ypunified by shisrensek iRy |
d b thyl est 0.96
sty ER R PR a ity ang 1 (070 9

3-chl or ophenyl borothc acid (0.70 g, 4.52 mmo]). Yield
100 ny 39% (c) 2- Carhox 2lief ] (3 c Iorn It

24E4hos 21 =PJI!QHA i "'5 HN sV T 2

cig ?31 é}'ﬁ_ J’ﬁ B%\Jr;]gétgicar bonyhne| hyl -5 {3
{Cﬂ*ﬂiﬁ@h@iﬂ?ﬁr@)ﬁpﬁb@ﬂbmmm&@:ﬁ nm;,, 6yP15 bR rwa(s @ddgiig 2

. mml ); see step (b) |lvad i %
susmﬁm;)ur Sebppybl-6t ﬁﬁw%ﬁaﬂﬂ&ﬁ&ﬁ@ﬂ%@ %‘?ed‘f 3
muc\:/l\p 22000 %\Z%ﬁﬁ & Ie@‘?@é@*ﬂ%@ 05 keholaked 84 939 ff[:@ﬂ’e,}zmh

cool ad acldified with (aq, cone). The solid

Dwagfcem)eanﬁedm mm@lm»zsdstmdasﬂfmfdr Bhie ﬁmuh@r POTPD LATd.

(ca@g! }n@e.gyl(:gﬁﬁ‘g @j’l@%g&%({ﬁy %!/JF; émj%gil”é’g ﬁ%ﬁ}ﬂd and
the émgﬁ:‘g; @M@&gﬁr 91?!1 g‘a@ %n%tu@w(a@ Du.ﬂlﬁé lng[g%d aSMSWﬁEH_

wﬂﬂzﬁtmsmmmmmd 9@(@@ “@;e stb,oq 8ttty Thgs ey cned

S R A e

confp@iR@Yieldmel]md tHo%n{ cycl opent yi oxy} phenyl ] -5- (4
(hifluoromt hy‘T 5 phenyl } -

@  3-{2Ethorycarbonylethivh)1-44 isopropoxyphenyl)-S-(5-trifuoromethyl

nyndin-2—ylindole-2-carboxylic acid sthyl ester

A mixture of 3~[2~}2:Lhnxycarb-un}rlvin}rl}-1—{4—isopmpo:qrphenylj-5-(5-trjﬂuorl:r~
mefhylpyridin-2-yl)indole-2-carbosylic acid ethyl ester (150 mg, 0.26 mmel, ses
step () above), Pd-C (10%), cyclohexene (1.2 ml) in ahsolnte EtOH was beated
under microwave irradiation at 135 °C for 1 b, The midure was fitered throngh

Celite® and the solids were washed with EtOAc. The combined filtrates were
concemtrated 1o give Lthe sub-itle compound. Yieid 150 mg (100%).

(e} 3-(2- Carboxyethyl)}-1-(4 -isopropoxyphenyl}-5-( ~1_r1ﬂur3mmcthy]g}1d in-2-vl}-

indole-2-carboxylic acid
A mixture of 3-(2- ethoxg,rcarban}rlﬁthyl} }-{4-isopropoxyphenyl)- 5-(5-nfluoro-

methylpyridin-2-y0indole-2-carboxyie acid cthyl esler {150 mg, 0.26 mmol; see

stop {d) ebove), NaQH (aq, I M, 2.5 mL) and dioxane (4 ml) was heated at 20 “C

WGZE{%@% ester The sub-title compound was pref?@[‘;%g:zﬁugmmgsl

S v e e LY iR
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i ndol e-2-carboxylic acid; 1- (4-(cy clopentylo
xy) phenyl )-3 -(2,2-di carboxyethyl)- 5-(4-(iri

WO 00ihH0- met hyl ) - phen), )i ndol e- 2- car boxy|rca @b rms/d:9 8
ar hoa} prapyl }-i (~i soprapaxynhenyi }-5-(5
(trifiuvamre#hyl)pyzidin-2-yl}- 15 indol e-2-carboxylic
acid; 3-((1R 2R)-2-car¥6xycycl ohexyl)- ]
- (4-1 sopi npaxyphenyl]  5-(5- LTl uoranel = -

for 1 hnyaeiodidnacklingd wﬂaél*-é-{.%qsc]a‘r"éd? ; Té“%&i“&‘?*‘m%ﬁﬁ Bo4e.

.. 3-(2-rarboxypropagsdwy! dith- {145 zeadpmapaayfbd aNek325- [ 5-
The D(UFg‘ﬂ”hJucE;’?%%t HoRy Resrl ! y1) i ndoi e- 2- car boxyl | c.
conce§died ardGuafisd by chromatngraphy 10 give the title compouncl. weld 20

; p- ((i R, 2R) - 2- car boxycycl opr opyl } - 1- (4-i sopropcxyphr ny
mg (33%-5- (5-(triflu010-

200 1@%{ @g%&gi@ﬁng?ﬂfﬁﬁﬁ ?s_qal{q—ﬁ BAHI00ELE 190 (R w) 8 57-8.45

(15, m 3D SN0y PIBIEYH) db-J5 5t i Pridor- Sh(; Lot A PRyt 1 i n-
2-yl}- indale-3-carb i ¢ -aGi @ 2 ana 4 (7 277-

(1E, dz-)>(/=4é£&|35] B(%ﬁ%p[ﬂe@ }“3?%(4422132 giplg'a% igf’ghje'%@ fjﬁ"fﬁl( 27 (? trif

7 63 {JJ elgél?ﬁrgﬁ M,thjgg[%; 2-yl)- 25 indol e-3-carboxylic

—m hda -a ! -

1-(4-(cycl op”. ., ntyl oxy)phenyl)-5-(4-(tifluoronethyl)p
hsnyl }i ndol e 2, 3- di carboxylic acid,
Example #4- (cycl opent yl oxy) phenyl ) - 3- phospbdno- 5- (4- (trifl uo
Curth ) phenylohhagel e1-21epfdpoxyhisoylaaiole-B0 3- (3
?@%ﬁﬁ@%@na }-i (4 1 sopavpoxyphen}d] -5 (S
carboafylit iafdduor omef hyl ) pyridin-7_-71)- indol e-2-carboxylic
acid; and L WO 3[H161il 7736 PC | GE2005/0( 14981 15
345- car box) pvri di n-3-Yl)-1-14-i sopropoxj phenyl) -1
oo b M HRE Sk drolr ] 2 iighipvehoaryphehipiinetiple 3-carbo-
(@) £21 0 r)L/l Tcacid Exaimm]e 91 5 Title conpounds of the
vlic aphkeiiplger v+' --re tested in the biological test

The mﬁ%ﬁt g bedlﬂmia %gs\ﬁf%%ﬂ%ﬁ:gmfd%@ QiP5 I;’B}bjﬁi}n%@f/o fTom

o mia at a canrentration o Q M or
3—(4-551313%’639%&{?1z&%iﬁﬂi@laﬁﬂ—‘érl&ﬁicﬁ@ | dcimniciglryleprtes (@Mtagyel 0-2
c

ounds "of the _ _ .
mmol; prepared according to the procedure inJ. Org. Chemt 1951, 76, 85¢). Yisld

LA g (40%).

{b) E-Eihcr}:vnarbum']mgthv]—5-1’3—ch]nmnh&nm:ﬂ—I—(4-isunmp{:|}nrnhsnvﬂinﬂnle-

3-carboxylic acid ethyl esier

The sub-title compoennd -veas prepared in accordance with step (c) Example 1 from
2-ethoxvearbonylmethyl-5-hydroxy-1 -(4-isopropoxyphenyl}indole-3 -carboxylic
acid ié-ﬂ:ljl]. ester (0.96 g, 2.26 mmol; see siep {a) above) and 3-::]:|lomphf:ny1bm'nnjc

acid (0.70 g, 4.52 mmol). Yield 100 mg (39%).

(c) 2-Carboxymefhyl-(3 -chloroplengsy)-1-(4-iscoropoxyphenylindole-3-carboX-

vlic acid
A mixture ol 2~cthuxj?cm'bnn}rlmeﬂ1y1-5—{E—I::hlorophranrj}3{]—]—(4~jsmprnpﬂ}ij’-

phenyl)indole-3-carboxylie acid etlyl ester (0.10 g, 0.19 mmol); see step (D)
above), NaOH (0.1 g, 2.50 mmol), a0 ¢2.5 ml) and ELOH (2.3 ml) was heated

PR e 7 e
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exanpl es exhibited the follow ng | Cso va]ues: Exmpl e
19 4300 nM 10 Exanple 67: 1900 DM Exanpl e 85- 6900
Exanpl e 87: 2300 nM Exanple 58: 5400 nM 15 WD
wo %B@’H“fé%saa PCTI GBM51004991 159 O aims 3 BCTAB2005004981
compound of formula 1, R2 QX1 R3T-Y~ RAR RL
wherein one of the groupgsR, R, RR and R5 represents
-D-E and: 1Q a) the other groups are independently

at reﬁﬁﬂk%’ﬁi 2H tfdu@ﬂﬂﬁ ahy GJ(h\ilﬁ&ﬁ ;J1|(H HCHan awpt). The sid, waa cellected #
eteroaryl group ic rt roups are !
and gped trararg e s cerpewe a]dbﬁlg E&%ﬁgr e subs tituents .

: afhkyly apd eraeyel poalikyl-
2003 H T Rl 1 b“gr%m%sbﬂﬁi’??;p??%n%ﬁ‘@ *
7. A;swgat(rarlqumw Sy ehEs Hmnboe (5 ks Vi Bié iz 7.05ef.8¢ (B 1y om
audl or Z' a Qr two . qQi.lie ro
S oIFE AL Sl dalnd B Boens B 2p3 et JE VB
linked to farm along with two atoms of the essenti al
benzsneringinthe conpound of fiorntilal, a 3- to

wfestbered ring, optionally containing | to 3
he er pat oi ns, V\/nl chr is itself.
The Splia¥ing FOBRCHYSFie Smeirin Rt hRNLIRIRLL Yeogribed

her&fg{ om halo, -R6, ORc and =0; ?p D represents a single
nd, -0-, -Coe)(Re)-, C2., alkylene, -C(0)-
3-{‘3’—&(‘1@}?@:’[11311;] -1-(4-{cyclope nt:,rlﬂxj,r}phﬂnylj-3-(4—{h-ﬂunmm_th}rl)nh=-njr[}-

N -

indole-2-carboxylic acid;
1-(4-(cyslopentyloxy)phenyl}-3-(2,2-dicarboxyethyl)-5-(4-(irifluoro-methyl}
phenylyindole-2-carboxylic acid;
3~[3-sar'bnx_-;pmp}rl}-1—[4—isnpr:::pox}rp]%snjrl}-5-(5—(triih10mmethy1)pyﬁdin—2-y1}—
indole-2-carboxylic acid;

3_((1R 2R)-2-carbaryeyclohexyl)- ] (4-isoproporypheny])-5-(5-{triffuoromethyL)-
pyridin-2-yl)indale-2 carbaxylic acid;
3-{2—carbuxj’pmpm1-2-}rl}-1—{4—i§0prﬂpoxyph5nyl}-5—(5~(fdﬂunromcth},rljp}rridh12-
y1)indole-2-carboxylc acid; )
3~|[(1R,23)—2-carbuxycyclnpmpyl)—I-(4-isnpmp:lxyphen}rl}—ﬂ{ﬁ{friﬂuom—
methyl)pyridin-2-ylyindole-2-carboxylic acid; ' :
2-{carboxymethyl}-1-(4-isopro poxyphenyl)-5-(3-(triftuoromethylpyndm-2-yI)-

indole-3-carboxylic acid;

2-(4-carboxyphenyt)- 1-{4-isopropoxyphenyl)-5-(5-(triflneromet bylypyridin-2 -3?1}
indole-3-carboxylic acid;

1-{4-(cyclopentyloxy)phenyl)-3 —{4—(t|:r'ﬂuummeth}'IJphanﬂ}indnle-E,S—
dicarboxylic acid, .

" 1-{4-(cyclopentyloxy)phenyl)- 3-phusphﬂno-5 (#(Eﬂmmmamyl}phcnyljmch:r]e~

2-carboxylic acid;
3-(3-carboxyphenyl}-1-(4-isopropoxyphenyl)-5-(5-(triflnaromethylipyr idin-2-yT)-

indale-2-carboxylic zcid; and
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R1 and E independently represent an aryl group or a

het eroaryl group, both of which groups are optionally

wo oSubsti t ut ed by one or nore substituents $ETVESEE/ P8
25 A; R7 and It$ independently represent |1, halo or
g al kyl, which | atter .group is optionally
substituted by halo, ofr R7 and R6 may together form

~ s along with the g ALem.e_ whiz:ehckheshasridin-
(5o AR 5 e é‘@aﬂﬁ?ﬁ, ahr ok Fihg T
v1jindole=d-carboxTlic agid.- - - WO 2(1f16/117?"36(i

PC r 7GB200510r'198 t 160 1 optional]), contains a

het eroacom and is optionally substituted by one or
EyxamJR o8 subslicuen[s selected fromhalo and G aUcvl,
LXAMGRFCh latter group i h optionally substitute byeg]ne
Title fmRnds bidle sebplds] wentissted ngte piodams desh ErFdh

bond, or a Cr al.l .yl . or ~det er
above GRATIEEE OWBLR es#bmh%cwﬁﬁﬁkﬂ?g%’%%%?%ﬁs&%%‘ﬁ*%% &
]DpMC&nLéEﬁQ PR &xRnpRDRR: MIBaig fintaesaand campeungpt diota | y
substituted by one or nore substinzents selected from
exampBs exhiifiorthe follepnslenydies10 (a) -C(O OR
-0 )N(R@D%P _C(O) N(H) C(=NR9c) N( Rl Dd) R9a_
Exampled ) N WL _S(O3R T, -P(O(OR )2,
Examﬁl%%@-)(%ﬁ:{])MR")Rgh, -P(O (N(Rto')R5i) _. -B(OR-"):,
“C(O N(11) S(0) 2R11 or, provided that T does not
Example fhesentl i ngl e bond when 'V represents -C(0O) OR9a,
ng bst it ut tetrazolyl; (b) an aryl group or a
Euwﬁ‘é roar%‘EJ oup, both of which are substituted by at
Exampl€8§  3f0000@ substituent sel ected from):~, and one
or nore further optional substituents selected from
A, or (c) a heterocycloallyi group substituted by at
| east one substi[uent selected from 2z, and one or
nore further optional substituents selected from Gl
and/or 7_t; 20 -z represents -C(O OR9O',
-C(ONR s] RAb, -C(O N(H) C(=NR9c) N( P~t na) R9a_
-C(ONHCN - -S(0)3R'-, -P(O (OROf) 2, ,
-P((D) (OROM) N(R16) ROh  -P(O (N(Rtn~)R !),, -B(OR'"")i,
-C(ONH S(0)2Rt| or unsuhstituted tetrazalyl; T
represents:

(ISR AT

PR AR L

e mat b
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25 (a) a single bond; (b) a G4 allylene or a Cys
heteroalkylene chain, both of which latter two groups:
ﬂ; tlonaIIy contain one or nore unsaturations,
woequ. ® optionally substituted by one or nRfFECE2005/004951
substltuents selected from-' and/or Zt; and/or 30
(iii) may conprise an additional ~ to 8-nenbered ring
formed between any one or nore nenbers of [he (.
Clafhkyl enc or G ,-s lie[croal kyl ene chain. which Aug
optionally contal ns | to 3 heternarons and/or 1 to .3
WO 20el 077366 PCTI C+B20051DO4981 161 unsawr ati ons
and mhlch iR self optionally substrtited by one
I or Aﬁ%@% suﬁs?nqn%denlf’s selected fromG and/or 7_1; (c)
an arylene group or a heteroaryl ene group, both of
whi ch groups are optionally substituted by one or
nore sihstituwents §€eRécted fromA;, or 5 (d) TI W-T ,
one of Tz and. T presents a C] s al kylene or a Cr_g
het er oal ky _Eoth of tfh latter two git
ups. (1) o LI Iy Coht ki n one or 'nore unsaturati ons;
10 (ii) mee~eptiomal |y substituted by one or nore
subst huents slel ectéd from G and/or z1; and/ or (i)
may conpriseRn additional 3- to 8-nmenbered ring,
fornmed between any one or nore nctrnbers of the C4
al kyl ene or C,s heteroal yl ene chain, which ring
ionally contains | to 3 heteroatons and/or | to 3
15 unsaturations and which zing is itself optionally
substituted by one or nore substituents selected from
1 3R .e earesents an aryl ene
”mafgjﬁ'”r%"}ng(z %tg‘rg%&rgl %ﬂgﬁﬂo%ﬂ oth of whi ch gr oups
10 2) arehOpthkpBahby afubdtjdndtrely da;ecmieﬁ-m hydresesuBS tan aamhts

sel ect ed FromA 20, W represents -0- or
grovpe prletspryl mown (Waich latipr F%.geg@ﬁtﬂgﬂ %téﬂtﬂd by
ons o s iinddt A&t om g,(] 0 QR3] andb ReBRGeloalkyl group

{which latter two groups are optionally substituted by one or more substiments

Lh

selected from G' andfor Z'); and/or -

15 b) any two olber groups which are adjacent to each other are optionally linked
to form, along with two atoms of the essential banzene ring in the compound of
forrmula I, & 3- to S-membered ring, optiomally contaming 1 to 3 heteroatoms,
which ring is itself optionally substifuted by one or morc substituents selected
from halo, -R?, _OR® and =0

D represenis a siogle bond, -0-, —CﬁT}(REJ-, Coq alkylene, -C{O} or ~S(D},.,I-;

R! and E independently rcpresent an aryl group or a heterearyl group, both of
which groups are optionally substituted by one or more Substituents selected from

25 A;

17 and ¥ independently represent I, halo or C¢ alkyl, which lalter group is
optionally substituled by halo, or R and R may together form, alopg with ihe

carbon atom lo whicl they are attached, a 3- to G-membered ring, which ring

I

iz
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25 -p(O (OR) 2, P(O (OR9") N(R11li)R9a, P(O) CAI{RIQ R9i},
B(OR }s. -C(CP3)2C]—I -S(O N{R70~ R~ or any one of the
I I

WO oM ng groups: \ "O 2(11tiili ?23ni i PCTGL200SM049%)
PCT/ GB21 1(PS/W 114981 10. 3 OF, 0 | d) -N1 pR'
F~'O R~7 RgPO -N WS ~~ ~b DNNOR Rxro RO5"
RO-DF NN ~CRev ' , NON -NRig F R~ Rs RO2 to

DpL]Dng]Z m%ramgn %EL.F% &hﬂ Eado 130%%113' ﬁ%firﬁfiﬁﬁnﬁﬁnbg)‘nm =

represe an aryl groudp or
substineher eieyl fmodnlo bmi B Dﬁﬂ’whl‘l@]hubﬂ@f@pﬁl‘mﬂhal pyrionally

substituted by aone or. nore substituenis selected from
substigrehpy fl'!F)"TG*PT” P FERFIIETESS hei er ocycl oal ky] group,

both of which are optionally substituted by one or

nore substituents selected fromG andlor Z'_; or
Q repaayntpakingleboRl or ndr@ abeienred L7+ Rettpabivisne R, ‘éﬂth?fO ,

be |inked together ar
whichy P S Eoiah B ey oarl b Sl Dt o 360 are
ﬂpﬂnﬂa'ﬂ? Qubsi QR 1912l loy nﬁﬁdﬁuﬁﬂﬁhﬁﬂs LlbneBibeiEnoaos; and/ or
I to doubl'e hands, which Hug is optionally
subst i tuted by one or nore substihients selected from

llmp(f;l&%gndl or 2'; 15 Rin represents:

(a) -C{OIOR, -CLOIN(R R, CIOMN(H)CENRINR YR, -C(OINEDCN,
_S{0BR™, -P(O}OR™), P(ONORENER™R™, -P(OYNER' IR -BOR™)s,
SCIOINENS(ORRY or. provided thai T does not represent a single bond when Y
represents -C{OYOR™, unsubstituted letrazolyl;

(b) an ary] group or & heternaryl group, both of which are subsijtuled by al least
one substituent selected from X7, and onc or more forther optional substitusnts
selecied from A; or

{¢) & heteroeyeloaliy] group substituled by at least one substitueni sslecied from
%%, and ope or more further optional substiinents selecied from G' andfor 77,

X* represents -C(O)OR™, -C(OMNR™R®, -COINECE=NRZINER MR
CONEDCN, .  -StORR™, PO OR™,, _POYORTINER ™R,
P{OYNER ™R}, -B{OR™)y, -CIONEIS(O)R" or unsuhstitured ietrazolyl;

Treprese.ni,s:
(2) a single bond,
{b) 2 Cy 5 alkylene or a Cyg heteroalkylens chain, both of which latler two groups:
(i}  optionally contain one or more Unsaturations;
(n) are nptiunalljr substituted by one or more subsiituents selected from G
and/or Z1; and/or
(i) may comprise an additional 3- to 8-membered ring formed befween any
one or more micmbers ol the Crg alkylene or Cos Leteroalkylene chain

which ring optonally contains I to 3 heteroaloms and/or 1 to 3

LRV TR T SR

L L et ]
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I) an aryl group or a heteroaryl group, both of which
are optionally substituted by one or nore
substitaents sel ected fromB; or IT) Cs
wo 1?1’8{”5136%ycl e alk';'1 group, both of which 2‘#@&%&”&“31
optionally substltuted by one or nore subsiituents
selected from G and/or;Zl; 20 A represents: WD
2006/ 077366 PCTI GR20051004461 163 1) an aryl group or
a NeL@fRAdhs an8rokith rbatih inflf whiich!lpmwhspitiiehdy ope or
substituted by one or bstjtuents selected from
B; mtl)ﬂiqbﬂf&?fﬁﬁﬁ %é?ﬂ@% oaTyl group, both of
are o ens i £0x 1YL @RapOdre Bphisnally
te) E'E&Ei?ner%tﬂ'ts se ecte ST %\gﬁ%lﬂo%d / or Z'gl; or SﬁPD) a G
m:bsﬁﬁﬁdlhvuﬁenf gpresdativetiatdeciadyzmm A oN, | - ND2, - ONO2 or
-A - R.,~"; wherein A" represents a single bond or a
() -SpAeer -group sel ected from-C(0)A2-, S(0)2 A3 ,
-N(R'a Ad- or -QA" in whi ch 10 A2 represents a single
bond, -0-, -N(R-' }- or - é resents %Oﬁlir}gle
one bDHtand- n-repwsenm( REge-2lkylage %rr?d RFcHEMy POt ©
present a single bond, -C(O-, -C(O)N(P 13")
wmcg 1§y 750 gPUPE o) N(RI 15 Z' represents =0, =S. NORL21
NS f&&nﬁ&&@mﬁﬂﬁwﬂnmﬁorﬁ;l\loz $ represents:
(1?') gﬁﬁrﬁﬁ'ﬁ

(i e atml?p%n i) ;ij %8@%%%@%@%@%#&5@% whiich

tituents.sel ed fromG; 2pIl) C1 alkyl or a
het@?cg%%l' ﬁélt group, both of which are optionally

{%y b%_{aly tdgh@ﬁ s&);{n emﬂanmml BoteeS-gubeicd uag tiermsd) keEved F¥om

hal @nﬂ @;%ﬁgﬁzmcor ST o6 C GZ e t" R’Gﬁc%f%ﬁﬁﬁ%gy&%er ein

AS ¢ bl %ﬁtaﬁﬁn@l @ 3ahapeass gimiky $etoedt ed
fro %{‘%(??%pép g 2A-, -N(RI5E) A9- or-QAl-, in
whi @hsaturations and Whl{}h nnz, i5 itself ophﬂnally subsiimied by one or

more substtuents selected from G and/or Z
and the other represents an arylens group or a heteroarylens group, both of which

groups are optionally substifuted by one or more stihstiinents sslecied from A
W represents -O- o7 -S{O)m-;

mrepresents 0, 1 or 2;

Y represepts C(HYCF3)OH, -C(O)CFs, -C(OH):CF:, -C(OYOR®, -S(O)R™,
POYOR™:  -POYORBNER™RY,  PONE®®R™:,  -BOR);
_C(CF),0H, -S(O}N®R ™R or any ons of the following groups:

R T
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A7 represents a single bond, -0-, -N(RI5 - or -C(O) -]

A8 represents a single bond, -0- or N(Rs )-; A and
“Uﬁmhﬁ;l;ghl,ndependent ly represent a single bon(!l'E‘TJ'GE'”“““"’i””“-'-"1

-C(ONR"d)-]j 30 -0(0)0-, -S(0)2- or S(CG, N[R'"}

Z2 represen[s =0, =S, =NOR1 b, =NS(0)2N(kl i) R14"
=NON or =C(11) NO2; S‘@lllllll;'SGUPCTIGBZOO
/ 11/ 14951 1=17?c t 13e P171T [ti37[RLsd I,llc. P]1li R
] Ac 8196 Rl4c: R -on3g81 R i R' cR': and R T1
cage i udepgngent|y sel);ec edfromNr"rfhydro h i)
——-Q%aryl et or a r'yl gr bot h of Mch are
hhal ] substltute Dby one _orf nore substifueuu s

|l eered R%OmM G C1_8 allj,| or aFhgterocycl oBI'Ryl group,
both of which are optionally substituted by G and/or
Z3; or - any pair of R to Rl'"" and R53n to R§3t
and/g;4 Rl4a to R]4c d R 32 to R15f, may 10 }
i d togekher to_fgfm§with tha ,?or ot he
atlons Wriher 3-"To.gn menh rederNng  optionyl |y
Kontaining | to 3 hstgeroarons ap Jor 1 to 3 doggte
bonds, mdm ch ring F&CUoplianally Substrruted by one or
mare s& stlnents selected fromG and/or Z'; 0T102 or
-Al17-8162 15 G— represents halo, 03'ano, N3, -iv(x,
rein All represents a SI ﬂe bond or a spacer group

|l ected frop (5%% "BE)r:n4_ or -0OAl' in
: @ tsra »s‘!(vﬁge bond, -0-, -N(Rg7b)-

Al

_—y or %(O)Als rep sents a single band, -0- or -N(R'c)-

w29 Al" and Al15 ifhdependent!|y* represent a single bond,
-(O-, -ANR7)-, -CQO0-, -S(OQa- or

-S(0)2N(R7'e - oar.I\ICN or =C{I-t)NO2; Z3 represents

={], =5, —fd(P]Gb, NS(D)xN{R )R 6¢c 25 R1'a R15h, R s’

RS R’ @ﬁg%,t:ﬂe”” o gﬂ“kﬁfﬂlﬂ% B hidkadentpdependent | y

I)  hydrogen

141

m ap aryl goup or a heteroaryl group, both of which are optionally

substitled by ane or more substifuents selacted from B; or

) Gy alkylor 2 helerocycloallcy]  Eroup, both of which are optiomally

1 el
eubstituled by ons or more substituents selected from G andfor Z°; ar

10 any pair of R™ to R® and R, R g™ R or R1Y, may be linked together tn

form, along with the atom(s) to which they are attached, a 3- 10 B-membered rjng,

optionally contaiing 1 to 3 heteroatoms and/or 1 o 3 double bonds, which ring 18

L,
optionally substituted by one or more substituents selected from G' andfor Z';

15 RY represents: |
I an ary] group of 2 heteroary]l group, both of which are optionally

substimted by onc or more substituents selected from B; or

1) s alkyl or & heterocycloallky]l group, both of which are optionally

; 1 1.
qubstituted by one or moare substiuents selected from G and/or Z°;

20
A represents:

B T

~irhTEa
LTS
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i) hydrogen; ii) Cl1-6 all-)4 or a heterocycl oal kyl
XFot P, both of which groups are optionally

[N

woﬁnjbsuwt ed by one or nore substitue, As selected from

P873¢9 -4 alkyl, 30 -N(R se)Rn90 - ORlan affd=GE2045{p04961
i1l) an aryl or heteroaryl group, both of which arc
npt 1ollally substitolLed gy one or nore substitucnts s
clecied fromhalo, G all-VI. -N (Rgsc)R ce and -OR ;
I o-ar an@ MWOng 086 4 Ohdlerbary PGRYEHI320kD 1600 48%h arb6 Sridmylly
pair of Risa to RI6. and Rl73 to Rl7rrnav he |inked
subgtgbist [§% 0N BT FETT WG 356588 g Bot her - r e] evanL,
at fur r.3- 10 FrLn . i : [ v
M0 o e Bl o € bstipop e THLRERS: 186 B ReicitRs) SRk,
subbigioied by whi ohmbicgbdtisnsmpt sebmbitoms Ghatd/end'edr by one or
nore subs t tents selected fromhalo, C -4 alkyl,
). N@FE &9 -ORIS 5 and =0; RISB Rtst R18c. R |"
R18c R sr RI9a. R191' and Rtx are ndeoendently
sel ected from hydr o&in and Cta,alkyl, which [atter .
G' gpwepts klogyrenal, yNEub SN @uared By one  or nore hal o Z-
roups; 10 qr .a.pha eutically- I k! :
R PR e TR G R rre R LB ot i, |
_g(ggﬁﬁit? I@),@‘-G@-@f-tmaﬁmﬂ«gcyol oaEcyl group, CT' or .
., -6 alkyl optionally suybstituted by one ar nore C31 ;
AT Iﬁﬁfﬂgﬁrﬁiﬂ)ﬁﬂgls.bﬂﬂd-c@npﬁﬁg a8 ${(&ied in daim 2, .
s wWher ei resent s. fnoe Cl al kyl optionally
A W%L{%%‘%‘g%ﬁ%ng %‘r ﬁr%“r? ‘Gl oups. 20 4. A _conpound :
&' A indapedddnnyanyesone drgle bendFEi-6OMN@ i, -OiKI-ei n
Gl reﬁﬁaes&nlts,_s cyan, fiuoro, chloro or -At_Rt28 5. A
-S{@eriotdd=He& cllai med in G aim4, wherein G represents
fluoro, chloro or -Al Rlza 25 6. A conpound as

clainmed in any one of the pruefcelgi ng cl ains, wherein Al
Z! represents =0, =8, =NOR'®, =NS(0):NER")R'*, =NCN or =C{I{)NO;

P RE

e A

B represents:

I} an aryl mroup or a heteroaryl group, both of which are optionally
subsﬂt.ﬁiﬂd by one or more substiiuenis selected from G

1} Cis alkyl or a hslerocycloallyl group, both of which are optienally
substinted by one or more substituents selected from G" andfor Z%; or

) aG* group,

G* represents halo, eyano, -Ns, -NO, -ONOQ; or -A%-R™*;

wherein A® represenis a single bond or 2 spacer group selected from -C(O)A™-,
S(ORA-, -NE¥HA’- or -0A'"-, in whick: -

A7 represents a single bond, -O-, -NR'™}- or -C(0)-;

A® represents a single bond, -O- or NE)-;

A" and A indcpendemly represent a single bomd, -C(0)- -C(OYNE™)-,

C(0)0-, ~§(0)2- or -S(OENR*)-;

72 represents =0, =S, =NOR'"™, =NS{0):NR ™R, =NCN or =C{INNGy;
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represents -S(Qr, -C(OQA2-, N(RI3a)A."- or -DA-. 7-
A conpound as clained in CIa|m6 wherein A

wﬂalmumep,ﬁlesents -C(O) A2-, 30 -N(R12")A4- or EQEGLIUKHI9E]

2006ft 1" 7366 PCPI A" 3UO~-Ii1hJ9R] ] 6G A conpound as

claimed in any one of he preceding clains, wherein A2

repr.”.se;1LS -1J~ iil'da~or 0, . 9, A corrpound as
claimed in CaimsS; wherein A2 represents -0-. ] 0. A

compound as clained in any_one of, the preceHungis

i g6l phEEp saheter Y A ﬁébrﬁ}/ '?? B(fi..;q Rgl: %‘ ﬁ’ 3

* fI-" A conpound as clallrredln CIa|m10 wherein A

R's R'¥epd @SEmesndependsntly 5 eReL S ound as clained in any one
of the preceding Cans, wherein A represents a single

i)  WERAT3. A conpound as clained in

) %{e‘%}q C;{]Iahm'tﬂmi egroupr bl ¢lo Bfahé")sﬁeﬁfe “%E‘“mgr e

. on allc yl cnesq? lnja kene. 1 4- A corrpound as
substllu(ﬂdaijﬂ-BdﬂTWUW e pr ecedl ng claims, wher n Y

epr nts RoalkyR@rolia; béathc ofrpoisid %85 CgIgP
m) éh’“y Eﬁz ¢ 2 t}'l%&e‘3 egedl ng clains, wherein Q represents
srubmtu?ﬁd }r[gjldgdh.eﬂﬂml inear C, -4 al kyI ene, branched C2.4

ky|.ene gr cychi 385 - d1or RIKY RYE, ek} of Riimiy
mypamhkw eWeRgr ’ e19 pl | ona ly subsrltut ed with gne or

C3 atmetmwemma dythepAe 0
be hﬂ]*%h’é’r:%tpf%f) he&Eet A tﬁﬁs :

eroat or a ar ou that i S e 2. 3
membeRH k;x[l,cera] 1@rlmaiyn:c:nsa1mmg( I1221@):l ' ek OI?Eepr esent s

a§ci¢! sabatderitn saegtedne
bonds, e’hﬂlﬁé&rﬂﬁé@@ﬁ‘i‘z\i Etl:’ibgl odeh!ragtirn G1) represents a

r% spbond or -0- 17. A conmpound as clained in any
ﬁ“mG 0f” the preceding clains, wherein Rl, 30 X (when
Xl represents an aryl or heteroal yl group) and/or E

represent o bst idlut:ed. carhazol yl, phenyl,
G’ rﬂPm@h[]ﬂ?b ‘-"3‘*5‘5 Hoy'ﬁér’%r%]ﬁ% Lhi en}yL Py aznl

wherein A zepresents a single band or a spacer group selected from Eﬁ(m)a -
S(O)A -, NE™A- ar .04, jnwhich:

A'? represents a single band, -O-, N(E™)- or -C(O};

A vepresents a single bond, - _0- or -N(R'™)-; .
Al and A independently represent @ single bond, -C{O)-, -C(OJNER ),

C{O)0-, -S(O- or -S(ORNR' ™)~

7* represents =0, =5, =NOR’ o NGO)NERTIR', =NCN or ~C{HINOz

piEe Rl R R pI® pUe RV R and R are, h:rdcpendenﬂy selecied

fTom:
i) hydrogen; o
1i) 1« alkyl or a heier Dc}rclnalkyl group, both of which groups ars optionally
cpbsulated by onc 0 DI substitnents selecled  from hala, Ciu allyl
RER -OR"™ and =0; and
i) anarylor hetcroanyl goup, bath oW

18c-py 19 pled
gr mmore SubsTilneits urlacied from halo, (). alioyl, -N{R YR and -

hich are nptionally mbstlmlf;d by ope

or C(Q-_

E L R

B —pm mewEeLp e b
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st g

uni azolyl. oXaar |yl, isoxazoly], thiazolyl, pyridyl, i

i ndazal yl, indoly], indolinyl, WO 2006/ 077366 ¢
P 051004981 167 |50|ndo] i nyl, quunolinyl :
Wcrfﬁg:)ngﬂﬁgtetrabydrogmnol|nyI |sogn|nol|nyI"":3I%H”“{]’W“:"*5”"—E :
t eoi ahydr oi soqui nol i nyl, qU|nI|Z|nyI benof ur anyl ,
I sobenzof urazyl , chronanyﬁ benzothienyl
pyrlda2|nyl pyr|rn|d|n |, pyrazinyl, |ndazonI

anj.qmmzmﬁﬁ 'Pidazdfubd R/ Ritvob by inlceditossiaes .tqn;qm: wilh those, E

i oxol yl. tetraz enzot hi azol [ O
or QTR BT P FTS dndd FEvemtb i AhEGEY| conRREhed
to £hatMubix WHSF e1H 3Roubk nuﬂﬂﬂ/vﬂﬁchﬁlﬁﬁ@ ro@&sﬁtﬂly aubs{ﬂ'utﬂa

optionally suhstitutecd phenyl napht hyl , hgl -
by o amgiore WiketigwS SHgREs BIO9) D210} Gt BB SN R BRI DR
[*ﬁgéazolyl thiazoly], pyridyl, indazolyl, |ndonI

linyl, 10 iscindolinyl, quinoLiayI, 1,2 3 i

4- tetrahydrogninoliayl isoquinolinyl 12,3, 4-
RwL etmbar%ﬂmhﬁogm_ lod g%h i 09 &13; Z%%/I bencfo{];rsapgtléd
Méed by ons
frofbHydftR dazoFy.f’X[Hl”h‘Eﬁ"EWhﬂer%-ﬂﬁs%ﬁmnaﬁ?%ﬁtﬂi v ane

qui nazol qui noxal i nyl
or tdgrg-hblenzadispxol yl , tetrazolyl, benzotiliazolyL and/or
benzodi oxanyl, groups. 15 19. A conpound as clained in
daim17 or d aiml|S, wherein R represents
or agmahﬂé}éhﬁamwsb%ﬁawtsﬁﬁ tiepddzazol yl , benzodi oxol yI,
henyl, pyridyl”or imdazolyl. 20- A conpound as
clainmed in any one of Clains 17 to 19, wherein E 20

t t | 1. tut tl
2 qurhorripiod BioRgmed) f il &' D00 afbsrpus 5 Cos
hﬁ%&iﬂ@}agﬂlﬁl uﬁ-'@ll md il o@namam sobstitted by 28e anbereefsh

i ndependent |y represent optlonally

froig§bsti tut ed phenyl, pyridyl or imdazolyl 25 22. A

compound as clained in any one of Clains 17 to 21,

wherein the optional substituents are selected from
3. - C@Db;ﬁi}ﬂ:ib.nd 2E6@MdRa Dleim 2 SERrdR2 repreatms G yaf).; alNGR

al k whi ch al kyl_;gro may be |inear or

C’Phﬁlﬁaélﬁ’éﬁ ‘E:‘Pr!ﬂé’”‘ﬁ)%'g %W‘I ‘c, .unsaturated and/ or

optlonally substituted with one or nore bale 30

group), heterocycloal kyl (which heterocicloalkyl grpup
4, i s Aoptimemmt lag churbst it enyoons of the preceding wherein G

represents cyano, finoro, chloro or -A'-R',

3 A compound as claimed in Claim 4, wherein (' represents fluoro, chloro
or -A-R'%,
6. A compound as claimed in any one of the preceding claims, wherein Al

represents -S(Q)r-, -C(O)A%, NR"HA or -OA™-.

7. A compound a¢ claimed i Claim 6, wherein Al represents -C(O)A7-,

THRPMAS or -0A™-.

o e
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by one or nore sahstituents selected fromCQC)-~ ally]
and =0), -OR21 and fs Rp 2Chpw | ", SnE
wo 200B877dsGD200510114981  , 1 (g2 )R , wherei n RFPCHRHHRSDNINE]
i ndependenrl}- represenCHor C -6 alln' 1 (wWtich
ali,~"] group is optiqpa |y suhsii:ured by nom or
nmore hal o soups). 23. A conpound as clainmed in Caim
22, wherein the. optianal:. spbstirbaaiesciaine, wietadcted
6. n"bﬁ‘P‘I‘FBFL&‘,% ﬂéfﬁﬁ?‘@{%’% C.6 aLvF= (which sil<-Yl group
represdBPNIR *hi megr, or  branched cyclic, part-cyclic,
- unsaturated and/or optionally substituted with one or
nore hal o group). heterocycloally] (which
het er ocvgl kyly 19 CouR: §, sWiepid ansdprasensuBst i t ut ed by
9. dﬁéﬂ%P“%gF‘gaéﬁ%st ituents selected from Cl3 ally] and
=0), -OR" and _N(R21)R22, wherein RI and R A
i ndependent/]'. repres - cir ThiMims, driferdiwhiTh
10. ok lepmngyis s ‘illaé,m@‘gln? %E#@%% itu%r%d by one or nore
h -gne _2éy-A conpound as clained in any one of
mpm?“%!eé)?br lcgtﬂ}%nca claims, wherein X1 represents
unsubstimed retrazo]yl, -C(OOR", -P(O (OROf), or a

tetrazol yl group.. .0h 4 dodiils -OfOp subs
11 Lhﬂaﬁéﬂlrﬁﬁs&iqeglﬂg @jg)ﬁp};lg’%nhd‘qa?ﬁgl ai rred(i}al any one
of the preceding clains, wherein one of R' and Rs
represcnLs -1)-E and the other represents. | 286. pA
17, cenpeainehdas mddimieded apy oY 5’& ﬂ?ﬂzl%r,m%? %@ﬁh‘%%ége%e nts
-D-E.. 20 27 A conpound as clained in any one of the
IEPFESW‘E%%ﬁﬁg“‘@I' aims, wherein R2 ancllor R5 represent H_
28. A conpound as clainmed in any one of the preceding

claims, wherein X2 25 represents ~Cf Leddn A
13.  canpopaubdas dimches 5o Uéﬁyﬂfg[ﬁﬁ PEFoct. néq&%ééﬁ ng

cl ai ns, in i RRviehepresent H oT Cl1-4 al kyl .
IﬂPfE%%WEIKWBU%QE s %%i med in any one of the
precedi ng clainms, wherein R121, R 2 and R 2

i ndependent|ly represent B Cal - Sdhefrin Y
(4 cOnponibs CHEFAGE AR TRy TORE P RS SRRt et

cl ai erein Rle,
represents —é&)) Dﬁ'h,

LR T ST !

T el

ound as claimed in amy one of the preceding claims, whetein )

bond, linear Cy.4 alcylene, branched Cpu alkcylene or cytiic Cag

15. A comp
epresents a sigls
alkylene, all of which alkylene groups are oplionally substituted with one or more
Gt gmup-rs, or sy heterocycloalkylene, wherein ihe heteroatom group thal
irterrupts the Cy.; alkylene chain js -N(R*")-, i which R* represents Cia alkyl.

16. A compound as claimed jn any onc of the preceding claims, wherem D

represents a sinple bond o1 -0~

. n T s )
17 A componnd as claimed in any one ot the praceding claims, wherein &,

3 (when X' represenls an aryl or heteroaryl group) andfor E represent optionally

cubstituted carbazolyl, phenyl, naphthyl, pyerolyl, furanyl,
], tuazelyl, pyridsl, indazalyl, indolyl, indolinyl,

thianyl pyrazolyl,

imidazalyl, nxazelyl, 1soxasn

ooy e s
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R131 1113% Rna R 30 and R13ri ndependently represent H
or C2 alkyl, 32. A conpound as defined in any one of

' | to 31, or a pharnaceutically-acceptable salt
wo:ﬁq@b@s@ for use as a pharnaceutical. 33. e DL

pharmaceutical fornulation including a conpound as
defined in any one of @Gains | to 31, or a
pharmaceutical |l y-acceptable salt thereof, in adm xture

isoitMolibyl ag mﬁa[ngrgcqm i"@tablrabydﬂzqmpbhlhﬂl,e 'adqmaml, diduént

or carrler 4. The.u of npo s d fined '
LﬂﬁwwauewM£Whﬂa Ry RO AR B i),

bﬂnéor?@ﬁuﬂcﬁj Fe op’llyﬂggﬁjlﬁgﬁ Wrﬁ H?gﬁtﬂ?ea%cﬁngﬁ?ﬂ%?h;

gquinglisiens equimzadiviyi, LB Akndididxolyl, deiradedlabersatiyzabyl, and/or
member .of the MAPEG famly is desired and/or

bﬁm@%@ﬂdm’@@ A use as claimed in daim34, wherein
the nenber of the MAPEG fami |y is mcrosonal

prostagl andin E syni hase-_1, |eykaqtrjgne ynt has
18. andi ermpeunti gosdgigesiaStim alh iNAEEh lfp]r":o aéfﬂﬁ? é P TSe

asclalrredln aim t of Fyl,
oplr Pg “Oy E‘;@ﬁh&%? g% h;gﬂgﬁdl nﬁjléL %/%%‘E%aﬁge_

md%zorrgf mémlﬂ,.ﬂemaﬁﬂzal}m fegolyh ;@hé}'mﬂﬁznly\hmdelm tdelinyl,
er of eMAPEGfamels kotrlen

isoimsiphinilas Gtﬂnfaiﬁﬂ’lsorl 584 WE‘J&’QWQW ’melac' GHC iﬂﬁo&e‘ of
t_tra%amﬁaﬂ n]lugl 3&1:&14}3:[ | Gl D¥ErafliS %%@ujaﬁuaﬁyﬂf é}ﬁrﬁﬂi&hjrlon

i'n any one of C ains

ben2MRSERYIN p@ﬂﬁzm}ﬁe@ﬁmlmﬂam}d@ rderrilel, dwgmmwﬂ

R e B A el A

Dz?l%g Shins. m grai ne, headache | ow back pai n,
afgi'a, a nyofascial disorder, a viral
i nf ectl on, a bacterial infection, a fungal infection,

dysnenorr h a, a.b rg [ r re
19. ays IﬁPPA‘HE %‘Bg‘ﬂﬂg i I%géla%ililgi n rourlrew Fl%sm c
op &%’u@ Shstin OB ],aieﬁﬁ{dﬂ&@lﬁrphﬁn}ﬂ, p}gﬂyt or fauidazplvii s,

oarthritls, Juvenlle arthritis, - --------- ------
e e eeeeaos . 170 rheunatmd arthritis,

20. dlha”a“ C ey e L1 A0K YL G5} Nohe SPORTE 7S 10 0 Gkrths B
represents optionally  substitited naphiliyl, quinolinyl, phenyl, pyridyl or
imidazo 1yl

71. A compomnd as claimed in Claim 19 or Claim 20, wherein R! apd E
independently represent optionally substituted phenyl, pyiidyl or imidazolyl

23, & compound as claimed in eny one of Claims 17 to 21, wherein the
optional substifieits are selected from -C(CYOR', CONEMR, -SORR",
halo, cyano, -NOs, Crs alkyl (which alkyl group may be lincar or branched,
cyelic, pari-cyclic, unsatorated and/or optionally substituted with one or more halo
oroup), heterocycloalkyl (which heterocycloalkyl aronp is optionally substinrted
by one or more substituenls selected from €y alky] and =0), -OR* and
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syslernic | upus erythematosus, vaseulitis,
paacreatitis, nephritis, bursitis, conjunctivitis,

wa rndditzhdss, scleritis, uveitis, wound heal i ngCTHRIVEFE49E]
eczemn, psoriasis, stroke, diabetes nellitus, a

ncur odegencrati ve di sorder, an autoi nmune disease, an-

al | ergi c di sorder, rhi'ffitis, an ulcer, cor onary heart
_disease, sarcoigdesis, _any. other. disgase wWd-h(ahich
-N(R™ )BT | eibtRge J}'r’yﬂ%ﬁ‘pdﬁ%ﬂ’?&%ﬁ g“b%orgsi s, osteoartbrilis,
o agel s difeas8: Gkl 8 pef dragonhalo fbegwase. 40. A method
ﬂh‘j‘]gg?fu%t"'lftggltﬁ%ﬁt of ‘a disease in which inhibition of the
activity of a menber of the MAPEG family is desired
and/ or required, which AeLRedin SQMRNEEsubstivents are
23, QU APREPED %FW“&M@%&‘e’rﬂépggt ical IIH)?}] ef f ecti ve amount
sele mﬂgfﬁuqnW BE),, def klgidviclaalrybigene mag) by HR=ar §1g
I,”or a pharmaceutical | 'acclﬁngnté@blsﬁ%ﬁ?ﬂTéd whitehgad, to
branche@atyilen pars cof e MrsguFay OF RUEEE S Bl e to, SUChlla
condition. 41 t Nagk ose sh e dRdioll nerélmismpgynally
more lwlféngﬁ%”ﬂlthﬁ%“%%ﬂnﬁ%@o the MAPEG fani _{gx i %51 crosanal
mﬂ&r&g%g%a& apiﬂme Ristnthaseecia] Thaukos PEERPICT By it frase
and/or 5- |ipoxygenase:-activatin i1 Ny « ARy
end -NEFHET, arhﬂremaR%(]re@Jq ﬁ dﬂgr%nﬁi“?ijm}%é’?%?&rlte%her :&rgeﬁberj of
. the MAPEG fanly. jsiH-885enddr Rhosttahodranmkiin E
{whic | g s cipi%ﬁ‘%‘j.} %\ﬁﬁlse agﬁcl aimed in Caim40, wherein
the nenber of the MAPEG fanmily is |eukotriene C4

synt hase; and .or _44. A conpi.natijon:pr t w@RmR DS ng:
24, (AcompeodFsRimas B ATy H@dg&rﬁl‘a}tﬁ%&g% %%H% ;iq m | to

31, or MRCAHE irgahhB™, corptrihl @ asatrizatesiond;
fﬂpfﬂéﬁr&d“’f‘%}‘}ﬂgﬁ%er ?ﬁq’ercgggurtib&gggﬂ that is useful in
aphsng,matgyﬁajd@mpmbmimtﬁﬁ pation, wherein each of _

conponents (A) and (B) is fornulated in adm xture with

a pharnaceutical |l y-acceptabl e adj uvant, dilbue_nt or

carrier. . : ogrlei gtaht precpdiod olkimia SYBFAITNEF | n
25. Cﬁﬁﬁ?ﬁ%daﬁ%ﬁﬁﬁaﬁﬁﬁses a pﬁ maceutical fornul ation
oi T oA Al usliragnia -Ddapolihdohe HMEEFHREDTi n any one of O ains

1 to 31, or a pharnmaceutically-acceptable salt

t hereof , another therapeutic 46._A.conbination product
. @ Bg,gﬂ?gmqs LR ik P A AhivbiretoRprepeeent sk of  parts
* conprising conponents:

: Tl
27. A compound as claimed in amy one of the preceding claims, wherein R

andfor R represent H-

) _ s
28 A compound a3 clzimed in any one of tl:_le preceding clams, wherem X
represents _C{O)OR™.

. . . =
20 A compound as claimed b any one of the preceding claims, wherein o

- R%represent H or Cpq alkcyk

. . . . 128
30 A compound as claimed n any one of (he preceding claims, wherein R,

12 and RY independently Teprosent H or Cy_; allcyl.

St b 4w
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(a) a pharmaceutical formulation including a conpound
as defined in any one of Cains 1 to 31, or a
pharmaceutical |l y-acceptable salt thereof, in

adm xture with a phannaceuti caliy-acceptabl e adj uvant,
di luent or carrier, and {dy a pharmaceuli cal

formul ati on including another therapeutic agent that
is wuseful in the treatnent of inflammation in

31, Adrémponnd wi theimed mnarn@faﬁwﬁﬂrqabl PeRARRPERIAE wherein R'™,
whi ch conponents (a)

! e di nt, or |er
R }“g l}Jib) aragdi{a depfﬁseélﬁd?"r‘ﬁltq“\%x is suitable
for admnlstratlonln conjune[lon Wlththe ot her. 47.

32. A4 PicBtind Ok t BEIRACAT B OMhufl ungl 35 dgfiged,
in dalml. which conprises 1) reac ron of "a

pharmgyentity-asteptabicaalL sharsof, lﬂR@SE@SX‘pharR&ctuu‘EalY ' R4 HRs
wherein Q X, ft2 R3, R4, R T and Y are as defined

' 0 nd of fornulall RL 1l
B, A Wh&re| ng‘}_u]t"“'zrl “Zar%'tng E\{P E‘@Hgab'i &ompond, g5 (Fefingd oidq apy one
of Clafmas ctefsuned a phﬁn@tdﬁh&allg—ﬁgcﬁlaﬂe Balt ThdredtY in RlimikdurdRith

Rt .e -
a pharmaceutically acceplable adjuvant, diluent or carrier,

34, The use of a compound as defined in any one of Claims | o 31, ar a
pharmaceulically-acceplable sall thereof, for the manufacture of a medicamen! for
the reatment of a disease in which inhibition of the aclivity of a member of the
MAPEG famuly is desired and/or required.

35, A use a8 claimed in Claim )4, wherein the member of the MAPEG Tamily
is microsomal prostaglandin E synihase- |, leukotriene 4 synthase andfor 5- |

lipoxygenase- activaling prolein.

36, A usc as claimed in Claim 35, wherein the member of lhe MAPEG family is

microsomal proslaglandin E synthase- |.

37. A use as claimed in Claim 35, whercin the member of the MAPEG [amily is
leukotriene C4 synthase; and or

38. A use as claimed in any one of Claims 34 o 36, whercin Lhe dissase is

inflamntalion.

39, A use as clatmed in any one of Claims 34 (o 38 wherein Ihe disease is
asthma, chronic obstruclive pulmonary diseass, pulmonary fibrosis, inflammalory
bowel disease, imilable 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 bum, a surgical or denlal
procedure, a malignancy, hyperprosiaglandin E  syndrome, classic Bartier
syndrome, alherosclerosis, gout, arthritis, osteoarthritis, juvenile arthrilis,

A AR R



wr ‘nfldii?77nG - |-CTICC3(tU51004 981 e 21 1 1i",
R R, R, P. Tand Y are as dellnsd in daim1l and L}
s as defined 3 above, u'iih a conmpound of fornula V.

[
3:-Q1. V wherein L2 represents a suitable | eaving
group and Q and X are asqygefined in 5 Caiml; (iia)
for conpounds of forrrula1 in which )] represents
_C(O N(MZ(=NP. 9E) N(Rt oa) Rd - C~ D) N(H) CN or
-C(ONHS(O2R 1 reaction of entree a conpound
correspundi g to a conpound of fornmula | but in which
Jt' represents I-1; or a conmpound of fornmula IV in

rheuiphiosh arthelis' riggusapci Bvect pvialesing sponduditin  Hlodekips u digease,

. fo a = \, ei ' re . e
SY”“?’[E?:AE%% N( AR @f%&z ' H’E‘EE’o'F;f@meds‘ﬁB@Lﬁ'“’ Bursiis,
comjigutamtia Ndritve, t feclendsyi twaelites, predumd shezxfiog,; {erma)itif,or eczema,

canmpounds of Fornu I in which epresents Ca-s
psorge e RS Bl cietnse-aplt et piontoigmune
dised3B)l 8n SUBEId dis6rtes SRliest8d uick®Md@nary el didkatd) Garcoidosis,
h:-teroatot containing croup interrupting the al kyl ene
any (Arndisease . 1ith) 20 Radapeigions efmpoRin. AskPPIrogpt ostraATThyilis,
L L ANELEQLore halo groups and X is as
Pagegé(;??‘%lgd&it‘ﬁ&éag?m 1, or Qrepresents O _t alL Flene

(optionally substituted by one or nore substituents
40. demeticddoff treann@h) ohrad disease sinawhichr mbbirid0 of aint aciwitg of a

e o b eBit bl TR B ghpd g gifroc
comprisRs tddfiiniSthatidn COMROLBAp&ltichlOf Mifeativé ambBeni*df a ESnpoulld as

Vi  R'" I NR5 Rt _wherein Xla represents either (a) in
definedoine 7288 B¢ fr FdiMBN! of0 &leotfpduBbrBreetist hpaegentably sall

(herebBieg Qg@ién?ﬂfff‘e?iﬁ@itﬁ%m? BE 4R0kih 15 WS 4 LR C2. @

het er 0al kyl ene,

4l. A method as claimed in Claim 39, wherein the member of the MAPEG
famiiy is microsomal prostaplandin E synthase- 1, lepkotriene C4 synthase and/or 5-

lipoxyegenase-aciivating protein,

42. A method as claimed in Claim 41, wherein the member of thc MAPEG
farnily is microsomal prostaglandin E synthase- 1.

43. A use a5 claimed in Claim 40, wherein the member of lhe MAPEG family is
leukntriens C4 synthase; and or

44, A combination producl comprising:

{A) a compound as defined in any one of Claims 1 to 31, or a pharmaceutically-

acceptable sall thereof; and

{B) another therapeutic apent that is uschul in the trealment of inflammation,
wherein each of components [A) and (B) is formulaled in admixture with a

phamaceutically-acceplable adjuvant, diluent or carrier.
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25 whi ch the hetercatom containing group interrupting
the all lone chainis (goo)-, a Ct-r aticyl group
substituted by a -CHO group and optionally
substituted with one ar nore subs tituteu[s sel ected
fromCT 1, or (b) in theﬁﬁqse of formation of a
conpound offornma I in ich Qrepresents C :s
al kylenc and Y is a nitrogen-containing
45. et esaedsdae| psludr @y p cREm@Ef innedlagRovg, whisk _Bomprisd a
WO 2006/ 077366 PC YGDDOIi f no. 4sst  group _substituted by
phampaczuticgl o fasmplation inshuding] @ compaend nsi slsEredy in any ome “of

f4qt r from
Clishy PRI, B ffhohoce g o GRS U Tt ot Bt |
Caiml under reductive am nation conditions in the
45, pr es:ehimhmnf peoducorgp otlaichedf inf dflami aldVinhichb clRapiidc2al NEL of
- .- Wherein either (a) R2A represents Cl-a
Pmé(PWE”?Pg“‘HEW“ﬁF% |y substituted with one or nore
substitutents selected Thoma', provided that the
(a) toA %harﬁié@aﬁﬁ:alofﬂrﬁﬁ[ﬁgﬁ‘ mﬁﬁ@lﬂ@ d 'Euﬁﬂpuurﬁﬂgs B8Rnddin any one
conbi nation is between 8, and Rs3 represents e
sof ddtimsed dbovié; @r %u)hmcaﬁ@paﬂlzncmmlet traltnithpeepf, in
R R o RN G RLT AGAG y@T‘ g%bemlmr&S%%en
a ni trogen-contal ni ng oc oal group
sulngdt i tuted by at | east one substi ut et selected from

X2 and one or re further tion ubstitutents

0 25 Meanieey ) dontulbidn MhuaRE | S tRbeody g that s
cappRUNGE Ofhef OfrBatient ©oR wﬁﬂﬁhﬁlmpﬁﬁse&aﬁrﬁmm with a
optionally substituted C2-s al kenyl ene or 024

hd!bél"%ﬁek@?yb"éﬁ‘éfptq k whi cilivraplei nt ~ dHveisat ur®[ i on cpgien,
D&Y hick €Bm &ﬁ:ntshg. M@ QP plolRfed h & Br@NHathi bmammm
|ndole ri R act i of a c%rrespondlng conpound
faﬁmhlahdwnllmcmumhunwlhpheeﬂbtrns halo with a corrpound
of formula VIILA H2C=C(H) _B_X VIIIAor reaction

17 LSRR D5 b L1 L 0 fed BPGRRSnLwi

mm;ﬁ-ﬁtg@)Zp(O)CRrQa x'" VIIIB or the 111,e, or a conpound
of formula VI11C, (Ph)3p~Cl3-Qa-XI VIIIC or the Iike,
wherein, in each case, Qa represents a single bond,

{ia - Iﬂda‘@mwfmnwpu@ algormula 11,

o ox
Rﬂ

= !
RO N

HE

wherein Q, X\ R%, R}, R, R®, T and Y are as defined in Claim [, with a

compound of [ormula ITI,

R'L' III
wherein L' represents a suitable leaving group and R is as defined in Claim 1;
RZ K
RS~
N1y v
R4 B~
re R

P T TR R P T SRRV I M S L TN
" .

TR

Y
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25 heteroal kyl ene optionally interrupted by a
het er oat orn, whi ch al kyl ene or heteroal }Q-ﬁgﬁ., O GRSk 1

WO 20eAIZPIet opt | onal | y substituted with one of nor

substituents selected fromGl andlor Z and X. G

and Z' are as defineg--in CCaimT ; (v) for conmpounds

of formula | in which grep{e%eﬂrl]tsb- Egi\}koncg_,ltl ined

i it uleeds T satywratedsCnal inGlienk 2nS &t G Bt E

“’h“rpmgclq‘séa?k‘;tlt‘éﬁe Egfgturat ed C24 heternal kyl ene, 30
alnve, u&mtawu&tpedumgtfem@d@/?ft oal | cyl eac, C2-s al kenyl ene,

cycl oal ken3deng C[4 het er oal kenyl ane or

bet er ocycl oal k a)% ene, reduction of a corrg di ng
wherein 2 neli<0f skigbRulkayihe irouptang K @i gpr BEetit %g’ﬁ ‘8nal |y

substituted C2 s "v0 31rn I{rT3i,G PC[7GR-NI_ 11 |
Claim 114481 |74 al i cenyl ene, .rvcloal leiiyl enc, C3~
i i{;ereruall ,Uﬁﬁﬂﬁropthoahs}]mdnylbue TEDERSCRIS|
11

hv| GHERC | | 1+
CoNGnCREr RSN il fﬁy}*ﬂﬁéﬂﬁsﬂ@ﬁﬁ O P °
conpounds of ..formula | nmrﬁ‘lﬁlﬁ LePkmesEiah 3 'a
nfe:l_hersa ﬂgﬂﬂl@%ﬁwﬁ%unﬁ@ﬁﬁoﬁwp | ene or -S(0)2-,

ctl OffPaHAa I fnoxtiti ahecl ere@pxis acRvaled,
T"le“ﬁ*"*f*‘l£ %&?mgt wherein L' represents L] or L' as

wﬁhan&@fsélﬁﬂ%a’ﬁmvﬁhi ch group is attached to one or nore

of the cargpﬁq__e_ ms of the herwslenoid ring of the
i ndol e, Qr esents whi chever t he thﬂge ot her

_-. sphst scemm’ ﬁ(pléﬁ'}ﬂé‘hoﬂbﬂ pur’ré(@k@ k@HﬂV rB¥sent
“’h‘*fﬂmg'}fp{ﬂﬁﬁqnng gn Q X: R: R, BR%R, Tand Y
quenchifd &1189 sdﬁbﬂmlﬂdlﬂnrﬁf'%| m1l, with a conpound of

fornula X T ok, SEN Slaa:r:sal Eme
(iil) fon&ARPOIY '&f‘& ;(\4(1%&9131(1 LoplRRIE g R

C 4 al yI en h-gjﬂgo)27
(optiondT s gf%mldr nfosb evbstiBicils 5119:1@1

are as 15 deflneLglnE_ﬁla@é jand
mtmuaﬂaﬁl—mm deatpsy alEGEIPHHER C npounds of fornul a

NERDY, B2 Al COnd) o SRS BPhshd- submlammrbyem at layarg| ke

groups and 371 is ag defined in Claim 1, or {) represcnts C,.p alloylene (optionally
I
aybstitted by one or more subshifuents selected from G') and X

which sroup is atlached 1o Q

is & nirogen-

containing heterocycloalkyl group eubstituted by X,

Hyrough a nitragen alom I thet group. reaction of a compound of formula V1,

Rz ¥1a
R3
. N Ty Vi
R4 N
R R

i ¥ i und of
wherein X' IBPIBS&EES either (a} in the case of farmation of & compo

which ) Teprescnts optionally substitited s heteroalkylene, m
the alkylene chain is

formula I in
whick the helerozlom-comaning Zrovp mtermpting
NEY), a Ciy alkyl group substioried by a _CHO group and aptionally

ctituled with one or more substifutents celecied from G or (b) in the case of

in which Q represents Ciy alkylenc and %!
as defined above, 2 Cig alloyl

suls
fornmation of a compound of formmmla I 1

is a nitrogen-containing heterocycioallyl group

B

TR pRAR Caey
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in which the triple bond is adjacent to E, reaction of
a conpound of fornmula I X as defined above in which L3

wo 2nsapresents L2 as defined above with a conpooag:@baocies:

formula XI, 20 - E DL' 13 wherein Db represenL4 -S-,
-0- or Cza allynylene in which the triple bond is
adjacent to Band Eis'as defined in daim1, (viui)

co of formul . iy p S b
roup Sppep sy g geur & PR 50 Y;“%”di‘tbct???‘?s%&o S by
one 0 EREROMNG i3 n:f @larttdafidm i, wii E]h D, Re[ﬁr eBarkt @_ui.‘ﬁdr-

(1 x) for conmpounds of farnula | in whi pr.esents
defined0in Glaims. s aedycsie GrmiBAIoE FOBRRE Ot WPkt el c_

7736G PCT?GBZOO51004981 175 Q hq RZ
MWWV&WHDNR' wherein the -D-1-1 group is
attached to M%{Rﬁ‘{i)}&ﬁ)re of the cHBbon atons of the
benunoi d rikng of th Noly
srheregngitegt G R et T iy o0 ngllf REREIE oild edfor T

bisis asledief Eoed GAbameridad tthatathe Soteb nmmhﬂdofonﬁaxhﬂn
more glﬁsgﬁﬂa VI Fy E-L2 X1 Fmv\herel n_L2 II% -as defi

atums&héi/‘%amf(ﬁz) lmmml@awé@wn?éﬂ%ﬁi%m ﬁERXPﬁﬂEﬁﬁir ghd Y

definedgppRe P i drﬁi) Breghl lthc:s%lﬁb%a%g% ?cg%%m 2o Rg%@:ﬁtd\éhcd

topel ePEr )gﬁf@%ﬁﬂ@% 2 dR@dining- et @ ol Ryl @R@P@hi‘ﬂl@bww 8r
0 n
least ROE et I‘i@ﬂﬁeﬁe)]‘%@n ﬁ'@mrgcﬁ“iioﬂn%fmamgg T ﬂhd Iggwfuaﬁ

substl[r.genqy.qﬂ?eci@d\fmm G', as defined in Claim 1;

(iv) for compounds of formula I n which () represents optionally substitated Cog
allkenylene or Ca.g heteroalkenylens (in which a point of unsaturalion is bstwesn
the carbon atorns tat are @ and M to the indole ring), resction of a corresponding
compennd of formula [V in which 1.' represents halo with a compound ot formula

VIIA,
H,C=C(H)-Q>- X! VIDA

'ot, reaction of a compound of formula VI in which X represents -CHO with

either a compound of formula VIIE,

(BLORP(O)CH QX' VIIB
or the Iike, or & compound of formuia VI,
(Ph);P=CH-Q*X VIIC

or the like, whereln, in each case, Q° represents a stngle bond, Cp¢ alkylene or Cig
heterna-lkylene optiopally interrupied by & hatcroaturg, which _alk}rlﬂnﬂ or
heteroalloylene groups are optionally suhstituted with one of more substitucnts
selected from G and/or Z' and X, G and Z' are as defined in Claim T;

(v} for compounds of formula I in which Q represents optionally substitnied,
gaiaied Cag alkyleme, saturated cycloalkylene, saturated Cp 3 heternalkylene,
caturaled  helerocycloaliylene, Cas  alkemylens, cycloalkenylene, Cg_-a
heteroalkenylene or  heterocycloalkenylege, redt wion of a corresponding

compound of formmla ! in wlich Q represents optionally substitnted C,g

ATRF SRTPRNE

LT L
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R Qk' R3 L5 nlV RAI'$ R wherein LS represents a
suitable group, and Q X1, R2, R, R3, R4 and

R3 are
wo wa@se - 15 defined in Oaim1, with a coRpolHt b M9s1

fonnula XV, wherein Y' represents Y, provided that
when Y represents --QLO) OR9a, -S(D)3R%e, -P(0)(0R")2/S
-P(O (OR 9) N(R70) R9b,” P(O) { NCR10] R9i ) 2, -B%CRQ' X or
-S( O 2N(Ri O- e BRIE- Rinz. B3erde@tipalRi@ylsneR 4 -rand
allenyleqgO5Y :EB}%; “:B%%ﬁa“?%“?p‘ﬂ’ 20 1 epresent __a‘iJ§H' tabl e
vl E A AN Gh PeR:, AR HEvire e yier ORdd A ; ‘%xn for
77 conpounds of forrmula J in which'1l represents a single
approprhond, Y represents -C(Q DR and RO' represents |-|

reaction of oD feprama axgivelasbordet -Hed-
(vi) Iuré:BBgngu:Fﬁ G&HF@BQWQWEE ]

L5 represents either: (] al kal i
-C(RY(HOL @i alflenbr BID)2-TRAFLPD a‘éfi eenpeand of {r“r}“”% -----
-- WO 2006) 077366 PC Gl&r S211[ 75/ CP049S1 176 with
carbon di gide. followed by acidification; la:ii] for
conpounds n: fe%a .\ in Nmch "f reg&esents a single
bond and Y r TGO OR . red*iinn of a
correspondi ng ounyd of formula XIVin v hich Ls is
a suitable lleaving t 3 OUP with CO (Or a reagent that is
a suitable source 5 BY' CO_ in the presence of a

conpound of fornula 3.'VA~-, Jed | )'VA rei IS
whercifiS® @gfcboned 'jor L* @b atﬁncﬂ,abamwgiﬁgé’ﬁagpo’ara%%ﬁégﬁgf ?2 |

system (xi-ii).far ¢ QR RURA I* rcpreshitsh T
more of S easie 340TE %? H’('jﬂé“%’%ﬂnﬁ, H@'Qﬁf g%r esents - B( Oggy) 2 and

o - . . 5 o o
G ] AP VAR
in that S8, M@0 W& R'hBr.dof R .ol ar
a vompound of forswla X,

E-D-L X
a single hond, -C{O}-. CRHEBY-, Caa alkylene or

. E .
(when L7 is L) or L (when [3is LY, B, R and B are as

wherein [} represents
-5(0)-, L7 repres=nts 1!
defped in Claim 1 and 1! and 1.7 are as defined above;

(vi1) for compounds of formula I in which 1) represemnts -S-. -0- or Ciﬂq a]kyu}rli:na
ch the triple bond is adjacent 0 E, reaction of a componnd of formula IX as

represents 12 as defined above with a compound of

in whi
defined above in which L
Formula X1,

E-DM-H y'ai
allynylene in which the triple bond is

wherein D teprescnls -8-, -0- or Cag
adjacent to B and E is as defined in Claim |

(vili) for compounds of formula 1 in which D represents -$(0}- or -5{0)-,
oxidation ofa comesponding compaund of formula I in which I répresents -5-;

(ix) for componds “of formula 1 i which I represents -O- or -5-, rc:e_mtian of a

compound of formula XTI,

PR TR

S LA R el L -
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by (if necessary) deprotection; (xiv) for conpounds of

formula | in which T represents a single bond and Y

wo mepreeent s - S(0)) ROE, reaction of a conpout@fzons/ondvrr

formula V as defined above wth: i5 (A for such
conmpounds in which R9e represents |1, either citber
SO or with SOz followd by rrealment with

N- cbJor osuoci ni mi de and &egen hydrol ysis; - (B) for
such conpoungs Hsn Whl i is other than 11

chl orosul foni ¢ anad | oned by reaction with a
conpound. of c@ I ydefined belXw in 20 which
Y ;A i

RO' represents R for conpounds of formula I

whi ch T reprdB&nts a ngl e bond and Y represents b_N
CR in which Rgn reprggents hydrogen, reaction of a

correspondi ng conpound of 25 forrmula | in which T
whammpﬂss@hﬂsgraqﬁ:z: atldchyd erenegurauprestfidbe carber atprnst tethe

t t hat tached. to~th 1do] t
oGP A ok B VBEIE Ool 1e 195hE 13 et

T ancp(uo)a%as defirfedWal ClkiRO1r @i R3BALS £ definbd abkyd witht &
hydrox:ylarnine or an acid addition salt thereat

compoxpi pi foprulagdPounds of fornula | in which 'r

represents %PISCTngI e bond agg Y 30 represents WO
20001077766 | GB20051004 1 177 Oi or N-Y p

wherRR 1" &Bd&ﬁmﬁaﬂmweﬁ R and k91 represent hydrogen

(9 PP opt BERRIA 1 CRA | Pane 4 Sugburo Cotad: |
pmw\%& Nl whih C‘(‘}g %Zﬂna@eﬂlts LR ORSN SSWRgRl 2@(0@6&% 3,

represents - g resents a Sl ng 19 5 D
POYORZNERMRY, -POyHER SR, -BORY), or S{DJEN{R "R*, R,

R 1o R® ¥ R* R™™ R'" and R'™ age olher than H, reaction of a componnd of

formula XTV,
e f1-AT
R3
Ny s X
R4 B
y
k= EY

wherein L° represents a suftable group, and @, X', R!, R?, R®, R’ and R’ are a5
deﬁncd 1 Claim 1, with a compoimd of fornmla XV,

LSy XV
wherein Y* represents Y, provided that when Y represents ~C(OJOR™, -S(O):R,
P(OYOR™,, PONORENER'™MR®, POYNR'™R™M.. -BOR™: or

S{ORN(RUIRE R, R* 10 R, RY, R™, R'™, R'% and R™ are other than H, L*

represents a siuitable leaving group and Tis ¢ defined in Claim 1;
(x1) for compounds of forroula I in which 1" represents a single bond, Y re:prclm:nts
“C(OYOR™ apd 1™ represents H, reaction uf g eompound of formula XTIV as
defined above in which L” represents either:

{1} an alkali inatal; ar

(11} -Mg-halicle,

R T T T VTR EY P



1d

15

34

B el Ll e

o P AT L A M AL

5 and Rr' represents I, and Y represents - C( O OR9a,
in which R9" represents rtthyl, or eth

wo amci-eseect i vel y, wi th hydroxyl amine or an achréc BHEP PR
salt thereof; (xvii) for conpounds of formula | in
which T represents a]sr ngl e bond and Y represents O
DRa 1 or NI O ROP 114 in which Ram and RON

rcoresent dro e fion of a corresponding
wilh carseR BB ID]EZI‘ Jll’l"d]ﬁ%%?n which T re res nt s hngl e
5

i) 1=nb95‘19 iy gpﬁ?‘&ﬁm 5 JT vaiﬂ\ﬁ/h?gngpﬁﬁaﬂfﬁz? P& sen Wit h
ound or . Fnra; a M Ghouba crfq‘@ﬁﬁ@rerjtrs:
rcpt[‘seﬁﬂ- ﬁ@ﬂ@@&daﬂiautyal rﬁ?‘&?&ﬁ%ﬁnm@é “1or N.NRop 15

respecti.vely B CBRor anehgBt tPatrie prseisale source
“’hiﬁhlhﬁﬂg e ia¥ Ebpr%ﬂ‘act ed derjvative o f either

chmqlqm%mgmg(ﬂa\mmpr)unﬂdﬂf@%gﬁd% of formula I” in which
T represents ]ggégggl e bond apgsY represents O _O -N
e 0 20 in whi n represents hydrogen, reaction of a

B aVin @isroraiely $1d">1'5[':¥?-~ G
R e R |72#;}£ LR Foadlerngin, § ) C
(i) frzrr &Zmpuuﬁiﬂs GRffDmRﬁdalndl pech %Prase a| m1

e} .hoxycar bony #rCof B th@upﬂésé downulef a
rcpTﬁSBBTQI‘Bé‘E)R %JEEDECW 8 by refluxin

in tPe]
AfiTbdrbam aEiarml aq:mtaﬁe@ﬁeﬂﬂi‘aél’”% ey OIevEr.
BNRY ﬂﬁfrglofﬁgeg)h%\gunlds c§f formul a in whichr represents a

by (if nSécRgly dewniedord Y |
{xiv) for compounds of formula I i which T represents & single bond and Y
:,:J r

represents —S(DJJRQE, reacrion of a compound of {ormtla XTIV as defined above
with: _ |
(&) for such compounds 1o which K represents H, etfher cither 50z ar
with 80, followed by treatmsn with AM-chlorosuceinimide and then

bydrolyss; | |
" (B} for such compounds in wivch R® is other than T, chlorosulfonic acid

followed by reaction with a compound of formnla XX as defined below In

which B** rﬂpresc:utsﬂ ;
{3ov) for compaunds of formula 1 in which T fepresents i single bopd and Y

Y

i which RY represents hydrogen, reaction of a comesponding compound of

raprcsr:uts

oRY

formula I in which T represenis 4 C. alkylene group euihstimited at the carbon alom
thai is attached to the indole ring systern by 7!, in which 7! represents =0 and h'd

epreseits C{G}GRH“ in which R* represents C)s alkyl with hydroxylamine or
1 -

an acid addition salt thereof;
(3] lar compounds of formula T in which T ]’LPI’CSIi]'lLS a amu}c bond and Y
Ry 5 [x

Tepreseils

m s s e sammpas v A oy o R
an N v
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represents N ~N Rs'Oin which R9s represents
hydr ogen, reaction of a correspondi ng conpound of

wo 2boisa | in which T represents a single QeRe-gdek o
represents -C(O OR9", 1D I|p which R represents 1-4%1
with trinmethyisilyl chloride (or the like}, followed
by reaction of the residftant internmediate with N4S4;

(~:} for conpounds of fornmula | in which T represents

a single bond & represents Rs[O 15 in

w oi cbX9" repr sen#ds hyd?logen, acf.ion of a conpound

of formula XW QX1 R3, xvi 1 NCN- - R4 Rs
Rt 1, le, 1 dR5 are as defined

Rl wherein
in Claiml chtﬁ‘a base and C§2 in the present of a
ol aeul r ahglal P-E (R diNecdrReprdtaNompound
JJJWunlerrne a%%j and fimnall r}heatlngthﬁé:lresultan{

of formle élm@dﬂdi & represdmds pr%ﬁlmdm@ogfﬂap §t11r3¢1h13e4be~11@ G

sehich G SR o LR e yih| et (kO ol d Sl

and RONGepadnY 1) 80 &6 @&irss=fk 2 C(OMORRNiC h;hmoR?’emgﬁ&Eﬁt& s
hydr ogen, reaction of a correspondlng compound: of 5
methflopmailrsd, Espertively ohlTh ydeprisning or Tyack] adiien saly ther
resents t
v B S EPRira  Che o Tl (FFPRERE Y o Fondhnd ¥

represents

0 OR™
—4
\ or M#N

O R0

in which R*® and R* reoresent hydrogen, reaction of a conespending compound
of formnla I in which T represents = single bond, Y represents
-B(OR®™), and R® represents H with a compound of formnla XV in widch T

represents a single bond, Y* represents

e QR
7
\ \ or N.-rN
Q R¥0

respectively, in which R*™ and R represent hydrogen, or a protested derivative of

&ither cornpound;
(xviil) for compounds of formula I m which T represents 4 single bond and Y
represents
;D\[{/G
—N
AN
R™0

in which R™ represenis hydrogen, reaction of' a compound of forinula XVI,

Ak o

W AT e R e

mesi s
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(I-di] for conmpounds of forrmula | in Waich T
represents a single bond and Y represeptss®1aBRoa0m- N
WO 2AR2  1Q in which it and RLO' independently represent
hydr ogen, reaction of a conpound of fornula XVl as
defi ned above wi th 374-di met hoxycycl obut ene-1, 2-diorn-

followed by acid; (o:iii) for conpounds of formula I
in which T gpepresentss a single bond and Y 15
represents N'N N;N™~ | R in which RO' represents
hydr ogén 'n%rj of a conpound gy formula XVi1l, R2
C -x1 R3' /—+NR41RSR1V\hereinQ, X . RiL,
R, R a as gghyincd in Caiml with NaN;
PCTIGUEI( b/ Q19Kr P w-Q ?{I1{l, Rl T3Uo | UP fornuia

| bi which ksrepresents oprwnal I} sul)s[irored t;;>7
of for r v al | ceng Cjon"pounds
wherein 0, ¥ R R R, R? and R® are as d

in the presence of a suitable solvenl followed by

efined m Claim 1 wib

ethoxycarbonyl Isucyanale |
re{laxing io the presence of Triton B and an alcoholic solvent;

(x5x) for compounds of lormula I in whichk T repressnls 8 cinele bond and Y

represents

i ceponding  compound of
in which R* represcals hydrogen, Teaction of a coIvesp

- O -
ants a single bond and Y represents SCOYOLR™, m

isily]l chicride (or the like), followed by

foroonla 1 in which T repres
which R* represents H with trimethy
reaction of (he resulrant imermediate with NiS4;

{30y for compounds of formula T in which T represenls a gingle bond and Y

represenls

/,,ﬁ

M
RO
: 3 It 1a VI,
in which R represents hydrogen, reastion of a compound of Tormu
R? Q-1
3
" N XVl
N CN
A
" \
R5 R

! in {Clat ilh a base and
wherein Q, X, R, RS, R}, R® and R* are as defined in Claim 1 wi

(3, In the presence of a tnitable solveul, oxidation of the resullanl ullerrnediate.
2 Il L

and fmally heating the resnltand intermediate i the presence of a strong acid,

i F Al P A P . sl d el s r—n

rir-r [E—

.-._Tu-q.u [
1 - - .
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or C 4: hcreroall :ylene (in uhicb a point Cf
unsaw atron s between the carbon atons the arc a and

WO mh&g?.hghle indole ring). reaction of a Co"pourrlg*rﬂ’fm?gsm)rﬁusr

a)3)L RR 0 Ro FIl XLX Wi Rs R where
R. RB, R, R and R are as defined in daiml with a
conpound of formula MXA, (Ph)3P=Cl4-r-Y 3~I(A or
the Bice, where n T~ represents a srngle bond ar ;v
Cod)ofor i cormmb uyls safiorla e whiSk 1 ORRAFSPLS PorRily Popd 2
beteroall ylene and Y is as defined in daim1l; {aavj
TEPTEENE conpounds of formula J in which T represents
optionally substituted, & saturated C, _a al kyl ene,
sat ur at ed cycloalicylena saturated C, _s
heteroal i cyl ene, satu SeterocycloaIIYIene C.e
al kenyl ene, cycl oal ken C2-s heteroal benyl ene
het er ocycl oal kenyl cne, rleducti on of a correspondi ng
or 13 conpound of fornutﬁqW in which T represents
optionally substituted C2-2 al kenykne,
in wiksl p¥l ieg&yézﬁmeyd@gm,gemmrmh kemyipendipg compomd of

het er ocycl oal lenyl ene, ene, _
formslpc| i{)allllyn‘gihléhe szeﬂfeﬁﬁber &SI k fre or | ToPTsCRis

@é&% vARPAQRRIY @imeol ¥tH ), 1 ROF
'C(dgéﬁ’poun ‘@fal;l or m}?%? a“('llaaﬁh'v\,hl cﬁ&%represgnts -C(O) Wz
tetraéfﬂmxyerhnml ch RO R9', e and R9y represent H.

s b ek R P R 1o

rep or Ra''" (as appropriate) do not represent or
or Conpounds of forrmula | in which Y represents
-P(O) (OR9) 2 ~r S(O 3R9e Oin tivhicb RO1 and RO
represent Id al i o Y represents either
of forawla ra; P 9l

in which ™ and R'% ladependently represent hydrogen, reaction of a compound
of formuls XVI as defined above with 3.4-dimethoxycyclobutene-1,2-dione

followed by acid;
(soxiti) for compounds of formula I in which T represents a single bond and Y

represenis
A
- A
| or
R
in which R™ represents hydrogen, reaction of & compound of Tormula VI,
R2 Q-X1
R3.
2
| NN XVl
2N
o
\
RS RT

wherein Q, X', R, B2, I, R and R’ are a5 defined in Claim I with NaNy;

LY
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25 or -S(O,Y.(R o )R91(as approPriate);
-1'"(O(OR ~sj-1,1{p.106]RO~, -P(O A "ICR )2 _}ﬁx_a[}{‘iﬂiu?]
wa wnenf-ahecompounds Af formula | in which Y r 8pFEdiEnt™
-C(OOR9a, -S(0)3Ra’, -P(O (CRa)a,
-P(O)(O?Qe)N(RlQl‘)Rgh; or -B(OR'"")2 and R9", R9,
ROf, R9e and Ra', do notrepieseut H WO 20$6j 0?3;])366
PCTI GB2005/ i $1 - . : eai-edritt bpaidalipn sppstgt
Uiy T OpreRagBHFdT a“‘é'%%u’%a‘ﬂb‘ *é\?r fg_rnulr a 1 in whigh 228,
o ol BOC, , Ro:ande iR epibedwin! A UBFITEIT ©
Cre 2l ARs-esterifrcation o f, a ¢ ar r esRoRHMYckauad nd
. 1_ "t m{]-_ :?n:. ]\%
the cmh%h@ﬂs—ﬂlﬂﬂdﬁ‘ﬁlﬁ\/\lﬁl Bh a, I!?y , RO, R9a and R9r do
not represent Il (and do not represent the same 5 -
formalagdfee of t he corresponding RO , R9e, RO, R9g and Rr
group in thegz congaynd of fornmula | to be prepared),
in the presence of a c ound of fornula:, ROMOH XX in
whi ch R&2 , RRe, R9p{R9a or R9y
provi ded t pat ot represent 10 H, (xxviiu)
for conpo S0t~ @ | in which T represents a Cl1
al |yl enéﬂ‘igro p supstituted wwth G, in which G
represents -ps-R ~B&1 A represents -C(D) A'--. A
represents a single bond and RI'a reqre entcsm#%mcﬁnd Y
T g)gr esgnts p* §f hERSare avd=fipttH R i s Eh ASPPRAN- H,
whereip Lh &7 5k ot 4 cor respondi ng compound of 15 formul a |
of formu”d M¥HAh the C1 allcylene group that T represents is

unsubst | ] QEI[—)IV‘T“? a Cl akyl foililete in the presence
of a sui e base;

{aai x) for ca nd f. f.0 3a |
o the e MB6E Qapiian it derd oL aEAAR S s diOCIESE |
at wh X1 X cadig) 1; t

-ﬁﬂqucntefc)lﬁfggﬁf‘ﬂmﬁlor (“R%EEB)%E&@%@HE 1Ir-epr esen S

g 0@%@%@5@%@%@%&@}@ cept BB RAEON &Y EERIAS 2,
(orv) fopeo gN(R o) R9" - P(0) (NCRIO W'r%;&&mmlena
arurate B COROBns Remtipd ReyeloaRGiENe RI, “Rsh BBt and Ri o
: ar e'ét her thf;}3 elll_lﬁ’ react i op..Qfeng, CofyRRElEDPENd, O faka X,
saturatd  Lheierocysdspllylens, 2 g ]
heteroalkenylene  of heterocycloalkenylene, reduction of a comesponding

und of formula 1 in which T tepresenis optionally subsiinted Co-g
cOImpDn -
lkenylcne. cycloalkenylene, Caz heteroallkenylene, heterocycloallenylene, Cax
alkenylcne,

[oymylene cycloalkynylene C,.s heteroaligynylene of heterocycloalkynylene {as
a ) ,

appropriale); : - )

(av) for compounds  of formula 1 n which ¥ represents -C{OYOR™,
. [ e By B

-S(O)R* P{OYOR™y, or —B(DR”]g,inwhchRg,Rg R and R™ represent H,

: : fa e i Sy
hydrolysis of & corresponding compound of [ormulz T in which R, R™, R™ or R

(as appropriale) do not represent H, or, for cnmpuun;ﬂf of furr::ﬂa Iin W]JJ:h *1;
represents —P{D]{DR”}; or —S(D};R"‘", in which R* and R rsprc_:sant {I;l

corresponding compomd  of formula I in whir:hm'f gzreprf:sents .31 Br
_P{o)mR"E)N(R‘““)R"h, POMNE R, or -SORNER R (as aipruprmti;t
frevil) for compounds of formula 1 in which Y represeats _C(C)OR, -S(O)RT,

' o e i i y
P{OYOR™: PLOYORENER ™R or B(OR™), and R, R, R7, R end K

do nol repuesent H

o R YL

\?' =t Iu

- e e emedigE b o
[
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R1 Rd- R5 RL whereinT. Y, R, R2, R3, R4 and R5

are as defined in daim1l and L5 is as defined above, <
4832 conpound of formula 7CX' 11, 25 |s~X. lade ' :
wo m% Efﬁepresents X1, provided that when X1 fﬁ- ?g@“ o8l

appropriate) represeril_s C(QOR9i, -CCONR6)Ie

-C(ON(IT)C(-NRO)N(1Z a’BEZ9 ", -5(0)rRor,
Y(O(OR?1)2, -P(D(ORSINNROn}Rs'. P(O(N .. 9

(i &m?b égmga&au@ ef ¢ B%(@\‘i)PPQC.?ﬂE g@.trou%l@v& Fﬂf(wlag% rYEesE s wu

2(1 LT OAACT P M VA i H: A F toe ROOn and Rj' ore
ot ﬁg«}{r an"mEL oFﬂpéélsﬁPtgjtl’ect ed derivative RyT tolh .R

t hgRpR fns-QetiSicasordafea svertspandiGl apmpdusgnd To:muis] @svhich
defi.ped. ahove, for conpounds formula 1.0t
S B, REONE: oo B ob o 2P ERat Ao ttriedad pk bame
5 * LEEFDL fie2BkeBipofiBE ARENRS, I, IRECAID R Dlerduge oarpbnd
of fornula 5 in which L represeol-s either ( "an |
al lcompiunded FHronda 1 tcake igpared). de, with carbon di oxi de,

. .followed_ by acidifij [ON~~fa ai) for conpoULds of
mt}F@FW%ﬁfa%éﬁ%ﬁ%%b%%ﬁg%Ees nts a single bond and )C
10b R9b, react@®®mf a correspondiXy conpound 10

reprgsents -C(t.7) QR9g, Qr,, - )N(R } offormula )DO in
in SR peprrsn IE Ko éﬁ%&&’?f@"gﬂﬁéwfﬁ OFS B RSt
. reagent that 1is a suitable source of CO, in the

10 presence of, a conpound of fornula I VA as defined
(ocaliiofee coimpewsie rgidonedulaf] howine B Bpredéals & CGasillgeénermaup

bel ow, and an .appropriafe catalyst,sygten: cQC) far
subsiBRgbuNAs &> f & rn“)'”ihf“'gl I8| N R C Q'}}é%r e*sggnt sr“g)eg'la?{al e

(PR A redRsdntd o Fholf 9864 ANREF r@preRAROUNELOY fopfauta

_C(OYOR™, in which R ig other thanH, reaction of 2 corresponidmg compound of

15 formuda I in which the C; alkylene group that T represciis is ousubstifrted, with a

i mm et e

(1 allcyl formate n the presence of a suilable base,

{xxix) for compounds of formmla T m which Q and %! are as defined in Claim 1,

provided thai when X' or X* (a5 appropriate) rTepresenis -C{OYOR™,

CONER®R, -CONECENRPINR IR, -S(O)R*,  POXOR",
20 -POXOR™INE@™MR™, -POYNR™R™, or BOR™:, R 0 R”, R”, R'™,
" RIM RO a4 R are other than H, Teastion of & compaund of formula 30,

=L L5
R:I
_ Nty XAl
R N
: \
RS R

wherein T, Y, R', B%, R®, R* and R are as defined in Claim 1 and L’ is as defined
abn;fej with a compound of foromula XXT1,

25 REel XX
wherein X" represents X', provided that when X' or X’ (as appropriate)
represents  C(OJOR™,  -C(ON(R'™R™, (NN CENR NG R,
_S(ORR™, -POYOR™,, -P(OYORMNNER MR, POYNIR™R™); or -BOR™).,
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9i, and Ry represents represents -B(OR ) as defined
shove with boronic acid or a protected

Wwa vuu;;u"tﬁ.ﬁf%f and an appropriate catalyst S);gflg{:nﬁﬁf{l Yi 1981

y (if necessary) deprotection; (raajii) for conpounds
of formula | in w nchi Q represents a single bond and
X 20 represents 3R9", reaction of %@F)rrpog%d of
forpul a %. UiRS im q}e%t@bmaﬁ H.wztehpro{aaenf Vet
R* to REORPOBNAT | 1 agﬂﬁ regﬁ;g;g}n%agﬂ ei ther SOB8 (or a
it af S(D?J"s&; &s* pyri dine or SCB'
—— Ef‘é ﬁgglﬁLﬁ%Lﬁlen an py

ex) or . with SO .. hy sfwkaboeht 3w t h
oo 18 @dsrhmmém@édvfsﬂﬂ ge ’Sn'ﬂ'ﬁl ¢101J' Ig:\éﬁgarolgym s

S itk O
such c&glpno §%i 0 MUREH ROction aof hepmpRER !
reprn?ﬁhl’@@ ic acid foll owed by reaction-with a

. qungefniseithart a f X as defined above in whi ch R-"
mmr@%@eseﬂ}s R; ormula | inv lvehX ~r X (as
appn apeli @ed); ¥epresents (raxiv) for conpounds Or 30
Wﬁ(gﬁﬂ%‘: -S(0)3R%e- -p(O (OR")a or -13(O?)x in
R9", Rgt and _Rey

represent 1-L hydrolysis
wilhm%p%é‘}ﬁﬂﬁfﬁﬂbmdiﬂmgﬁlé@%%d of formula | in which R a,

K91 or dexpiot nrgbméeei’uﬁﬂff‘r}} or
(x00xE) fcmrwwmmﬁl@ sé' trnﬁj?%@élger)ém y

WO 2nl 1 N7?] ar
%ﬁiﬁ ¥ g) ‘?8]3'“’1 reaon il ﬂ)GDTE‘?Pl%é”E gompound
Tepre p I"at e represent 6O) r@fREp2hat u |
of for &M’Mﬁﬂﬁiﬁwﬁmﬂ@@‘rﬁt@ﬂ 3 %L&%Eg?@eps?gndl n conpound

“of formul a ce Qff a)(:nn(pﬁ&ndpﬁrbpml Y # as
is & sult@'fldff st 8 beb dy&lp%%( o) R, - F’( O)(@ED)E fola) Bﬁ? an
sesined, R b GReGinhdid) & farwniep B3 S ik

ounds o ormula | in WhICh X O X2 (as .
I@]@&ﬁ:@mysrkaetjae9t>ﬂTepresents -C(OORS, S(O)SRQ;)HIEF.L ‘,1

{W}Rgéomﬂgt?gn%@ gﬁgﬂ%gﬂh wWhth QOIBPIEB@EQSRQ simgle

0% acibn D &5 ek IDl'[]Il‘Llld
represents B(OR™)> and R™ represents I, raaction of a ¢ Elund of

%] as defined above with boronic acid or a pralecied detivarive thereof and an
appropriate catalyst syslen, followed by (if pecessary) deprotection; |
- unds of formmula 1 in wisch Q represents a single bong and X

i I 3] as defined above
TCpresenls —S((J)aRg‘, reaction of 2 compound of formula

wath: |
(A} for such compounds I which R represents I, gither S0s {or a

(ysodii) for Compd

suitable source of SOa euch as 2 SO *pyndine or S04 Bi;N compler) or
wilh 50, followed by treatiment  wilh Nochlorasnccinimde _and then
hydrolys:s; o
(B) for such compounds n which R is ather than H, chlorosulinmic acid
followed by reaction with a cormpound of formula 37X as defimed above in
o -
which R* represents B3 q | |
( y for componnds of foroiala T 3n which 5V or X* (as appropnate) 1ﬂpraﬁﬂﬂ‘;s
yoouv) for roprite) 5,
CIOYOR™, _&({0)R*, P{OHOR™ Y or B(OR™},, in which R, R, I and IR
F b ™,
resent HL hydiolysis of a corresponding compoukl of formula 1 in which L
rep

5 oumds of formula I
r%, R ar R (as appropriale) do ROl FERTCSELR H, or {or comp

- LT |
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(-A) estatifteation of a correspondi ng conpound of
formula | in which RBa R9e, RO ; RO and ROr represent

wo 2dsinTBks 10 (B) trans-esterif cation of a corgt. i .
in which R9a R ROf %Eeggﬁaiﬁnhg”“ﬁég;’}l

conmpound of formula I
do not represent H (and do not represent the sane
val ue of t he correspondi Hy R9a, Rc, ROf R99 and RI3'

n JEOUP 1 L B SETROMDS (oL Lol o B R,

m@( Ra?é a:dlelﬂ?fnqﬁﬂﬁb_m‘ie a cork@mbidlvg ):n#npuﬁurﬁq;rfﬁgﬂﬁmﬁ 1G4 which

,formyla | in which Qrepresents a G all. i{ene roup
X' 8Ufs (A5 APPEAPTIHSY FERIESEDiE %MH}@OJEI@W&%B SR ENRY

: A2 represents a single bond
o ﬁ{dmgflp &esgﬁ%@ Nk and X represents -C(OCR"
(i filthpccmmmdas pBfootnle it vdricHE ' veat tosppedpriate) rf:pr..SE:]:LiS

Nt G G %&%@%%&%%@%ﬁmﬁ Al

R &R 207, @ Gt R ytb nbokp@taer BR the presence of a suitable
i n which

‘base; or X XV i) for conpounds of fornulla |

x (84 eyerifizationphn @pmrsa@@mgr epresadtod formeo] h( Rk R,
g?‘@%?ﬁ? %?%%14 C(O)N(FI)CN or -
S(O) 2 FEati o of a correspondi ng conpound

of (BprmylestedificatioshtifaRorresfondiep ﬁ:@ﬁ\?aﬁ% olTl'ftlg-i(I]g\AIﬁRﬂl Mhﬁ:%z g
ereln

f_f.ormul.a 25 R25{ R26} 1

?’ %ﬁ%d prﬁe@g Wtﬁl do 5o Tfméﬂﬂe%{]ge(ﬂ@# d‘hﬂf&éﬁm’@iﬂﬂﬂtﬂgﬂme
fogp | s N oQr aspappr

reg?rgé?rftglb cl) ji“d%)ﬁ(l?n% 'Ré%r ngpgnndg ]}P I the

( 23om@uER NE [BIGlaINREDN(dpatelR9d C( ' | Tk7gr I rp' 5RO
in b€ %ﬂq& e %ﬁé@)ﬂﬁﬂ%o@%@%&w aﬂg?%glla%dc%wé: ;1/ (g)nd
(o009 Her EGpoubis BP il PRCwRchan eas-gatd Hed aﬂf}lé;ileag',rgﬁp
substitted with G', i which G' represents -A'R"™ A represenis
-C(0)A®-, A® represents a single bond and R!% reprasents H, and X' represents
-C(OYOR™, in which R®® is other than H. reaction of a coresponding compound of
tormula I in which the C; alkylene growp that Q represents is unsubstituied, with a
¢ allcyl formate m the presence of 2 svitable base: ar
(omvil) for compounds of formula I in which X' or 3 (as appropriate} represents
-COMNER'™MRY,  -CONEHICENRIN®RRY, -CONEDCN o
~C{ON(EDS(O}R" reaction of a corresponding compound of frromla T in which
X' represents -C(QYOR? with a compound of formula XXTII,
RERNG SR

wherein R* and R represent, in the case of a compound of formula I in which X
or X” (as appropriate) represents:

(1) -C(ONER ™R R® apd )™

(2) ~CONADCENRPINR MR CENRNER ISR and I

{3} -C{OIN(H}CN, -CN and I; or

(#) -C{ON(ES(O)R"Y, -5(OLR and T,
respeciively, and ™ in Rgd, R_""’, R'™ and R are as defined in Clatm 1.



