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Further support for a pivotal role for Cav2.2 channels in the innervation of the urinary
bladder comes from the finding that nitric oxide(NO), which is released by afferent
nerves, acting via a cGMP signalling pathway can modulate N-type Ca** channels in

DRG neurons innervating the urinary bladder™. Thus Cav2.2 may exert a central
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WO 2010/ 001179PCT1GB20091050787 13 di al kyl am no groups
wherein each al kyl group is the sane or different and

weaob/obz from 1l to 6 carbon atons, hal ogen atRCEHGBAWI/050787
al koxycar bonyl groups conpré si ng car bonyl groups

subst ted by al kox rou ha fro 1 to 6 carpbon
Caly SR Bt e Yeap kel Y 1 (1) e R Grerfgh. RBon
arrIeh@’@tchi or Blavidtidn a1 @yRatd@Neod nbgbeebesdnddiohs @disease states
drogen atons, hal ogen atons and al kyl groups; (10)
H¥ounds according to any one of (1) to (8) and
phar macol ogi cal | y acceptable salts and prodrugs

“Ldvmr eahayhEraet rDiXordsrs gb@eip Lmiharfyounaruﬂ alisoR¥ershier mtemd@d to

is a hy tg en a\/\?ﬁ or.,an al k avi n frorg atlons or
enGOTRBAS RO Rerlondl) vBptY ot 14 e v e
sympﬁohsathstuebﬁﬁmdnﬂtsehijéctﬁlelyeiefserdbe‘srasmrbhlm@ mnesalt)mgs inshaingand

oAl oSt DA SR S oA Lty Bkt sl Pl quing
seNﬂeinbnank)elysmtd‘nmyhclgdlngmldhavgetgerélrmmolnfbn that as Isabjectively
cefisBED Byt POPRERE R b L PEELIREK e pagere aiso
incluigg emyolbwsiu Lipiany tedod miisehdet Fcharaetstisetl by8evemactive rigatider with

|, h
andBL PO B e e Doty Ramth e BB e e fhus
lovesr upaaryitect fisendsestincladesctoveedative biadberorgvergesveaannang bladder

o3R8, PR A5, SRR, R bl sensr

ur@lnbystantjumedsymmdmatofIotesrssoromrmjum)t)l thincsmIneocwr urinary

from I ou s havi n to .
ora RSt SRR neaihgle o Qe st P npr urnary
tractasboptoatso msludmgombstaattmeh atinatye nyrRtoirs byahr @agesiowr urination,

drlﬁtg)ﬁ% @& éhne %r{ Urlnﬁ bﬁigptonimgf% agh%l?q{l?ﬁe ﬁgeoe&)ts?r% ﬂf trf%ﬂwate

at aoapcapialde agte @r drltaage Bymwpmmscsmleh @b fl(e]q)lemccy e(r&)/oranrgency Lower

urlﬁ)har rggf&{ﬁﬁrglegsﬁhl % chﬁc%qﬁegh%rgqagnﬁcsbIggﬁjerQE%gﬂc\%E% as the IIie7suIt

of |r&ueold)‘94darlogana@ aine & disdrgérsginoludingabut not limited to stroke,

t hyl f I i n4- :
Pag}f o% Sgr %écsl"lé/d d'gableﬁeast %V\ﬁlgrﬁ %?Ie?os?%;ﬁgerlgn%# ﬁﬁelurekzﬁ{r)p,?%r spinal
cortdhleaioRi L&RZer RBraan drab disamiect niay alsd vl prostatitis, interstitial

I . (1 .
T S S e TS
blagHer macol ogi cal 'y accept abI e salts and prodrugs
thereof wherein X is a group of formula NR8RI wherein
“A et?%ﬂd%%cﬁ%ﬁ%@? quh@tl&% Rhii%tg%ﬁ ﬁ)ﬁﬁ tQatehi SRditions is
mtencterﬂdgempltaimtbat wineY limied tateadiety; gpaeraiized anxipts disaidgt, exgnic
}E LRSSV CedHh A Al Rt O |e9r HEBI eHBHﬁar(éen&IMI/ NEbst-

dg jed saturated of parti‘a nsat Ur at
trahretam osjrebs ¢ digandgis asvieng S’tﬁ‘?ﬁ@ oreagip’ radiggt)ﬂenﬁhuotmrders

hy%bﬁ%éay dIsHFJetPfaerséTp%‘f'ﬁIt%hEg’nM§ ord& S%\?h&blgnﬁd specific

trogen, oxygen or su r atoms, Sal urated or

phmszoamcmmamgamtmo oloige estudes péirare apqtylimited to, fear of
e c [
o S ER B gy it R, PRy LR PR febpo or arrow
spades, gvaRip bmﬁisprstruwg a$ vmllkws eytretgsfeaaaal igoguaieng ar gother
.nvgs.eémfba%%abg%easesatorfs hal oal kyl groups having
1 to 6 carbon atons, al koxy groups having from1
to 6 carbon atons, al koxycarbonyl rou conpri si ng
“ERigPBSn P b ipaTenien tariet i (IS THPIAPIERS Op SRS the
foIIB@/WgngeIEﬁr‘ég‘ LirhSle Gpé)‘rﬁéileéIztﬂEQmémmEI@&b&?Mél 8&iAUBS, secondary
tro groups, am no groups, nonal kyl am no groups
mhereln t he al kyl groups have from1l to 6 carbon
atons, dial kyl am no groups wherein each alkyl group is
the sane or different and each is an al kyl group
having from1 to 6 carbon atons and hydroxyl groups,
prOV|ded t hat : (|) mhen R8 and R9 together mnth t he

.. o T T

inc



(I')when R8 and RO together with the nitrogen atomto

whi ch they are attached form a pi perazi ne group, and
woraooetinpre of RL to R4 are sel ected from hydp@reB2009/050787

atons, hydroxyl groups, nitto groups, am no groups,

oo o SR o e R SRR SRR st B

sen@'ur%k!I cl@fi@B@izires t tbeic Sareree! todlicf d@iiesdiziaasl apmatonicseures.
a kyI group havi ng from1l to 4 carbon atons,

« b I

P SR o ey cqupaied GriBRudr PR bl R AR fytre

follbwtb@ acite pélrcardhcms mumskblatabgein, absilmeremk/k@nm gyrdosLpgical
t n

paifaggcrRgeich g #hiio BReRraiRy PR FhedhRbR e and

ostebarttpitiog rresirsyeatige cpath td.gt best heppstict heumalgia, ttigentinalgnaraaigia

anfhuREua SRS BRSSO B0 L Bghek o

fibrengaldta; i shira ahscd:rabqe IW!tatmlgTalmd‘) grairX (loin chodnidandiacute), and/or

fev%ﬂf%ﬁ%%r; :’L[ﬁfae B)Rer ?ZI n 't\Rﬁ%n cgg{asg ,Saltjigz?eiv 4f g%gptoms

assutthtdeb with naﬂdeyizia ogetheatvioah infedtid®®, isscts a$ dod edmfmoomotchdower

vack VE nEGRIBR hEGBhs ToBER P dbe BrahS I Helragi
syrgividisp, arth(ritiv,) indledinge adleunbtoR? atilitii3 degereratitehgaint giisrases,

inc rgg{ghggte r%werhgerg&rgtegﬂcgs%égﬂoémg ﬂpo I?élg,n?e Cd'g‘rﬁtnls ttﬂg%ti%( skin-

relatad cooditidres, ammmpmiasntsuemdmm, perrnlscandeiegnam;s, infLies, such as

substitut ed
spffRE6A i Ber T arB 8 pOSy A B ot Bocediven
pyrrolidine group, an unsubstituted azepane group, an
“Cardubsnwlarumeelambcsanle agr angina eectatiz nhyRertanglolRand congestive
heéﬁgﬁhggr represent the noiety -0-CH2-0-and each of Ri1,
and R6 is a hydrogen atom X cannot represent a
4- et hyl pi perazi ne group; (14)conpounds according to
"Gynagcolngicalf PHiT) for exgrpleadysnisnerhaedllaiue apinyardaeéptsgoriated
rodrugs thereof wherein X is a group of
Wnﬁ%ha&PeM%ﬂgRg wherein R8 and R9 together with the
nitrogen atomto which they are attached forma 4- to
‘Digordgesnefdhefuditary Sy¥Amc suthediigusat ur at ed het erocyclic
group having one or nore rings (including bridged
uM%agMyated or partially unsaturated heterocyclic groups
aV|ng one or nore rings), which optlonally further
. nprises an additional nitro a Q %ﬁlghur i
GantisifteSRpLO St RS EFES nhegﬁf Jhe GB?‘ FRPRSA, motility
dmb@em%mw EaHsaBatty: SHAliAFho¥ay, &ang Whitibid berdl sysebeet ed
from ydroxyl gr oups, nethyl groups and et hyl groups,

Vel lah e SgP B s patthoiuss dersh indidind Sy s Bfrdnary

hyrﬁé?r%nélbnnmh&)rﬁtf dRbtrucivR4palrenas elisease f aonit hgssiagen distress

atons, h rou rou .am. n [0 ,
Sy RPRanr e ascian s (kiR SRRy yenous
insbfﬁici@néﬁﬁrﬁpﬂeﬁ&@lﬁrebﬁalaahhly:bamal‘}ospgsmm Réneme's deaake.

al kyl group is the same or different and each is an

‘o RBUREPBRior drt o b tsios rher B ausion eagmiey
tregtirougy pmvemhng ghménsmctmmgdhometdﬁ lcaver ahl tigheg maligndmay.i ng
from1l to 4 carbon atons, hal ogen atons, al koxy groups
“ | " ar t et
M%%éél)lﬂg sro%g% sBch 48 d%‘%gte‘il @Hauweﬁé]d%lko%@ﬁb@%ym %I]abetlc
nepﬂrepgthpendduabetugm@uppaiby)t ineulif eeisianc@/insensitivily anidmipesitn
not be substituted by an al kyl group having from1l to
6 carbon atons, (ii) when each of Rl, R2, R3, R4, R5
and R6 is a hydrogen atom then X can not be an
unsubstituted pi perazinyl group or an unsubstituted
nmor pholino group, (iii) when each of Rl, R2, R4, RS
and R6 |s a hydrogen atom and R3 S sel ected fromthe

o s R . - .



R6 is hydrogen or an al kyl group having from1l to 6
carbon atons; and X is a group of fornula OR7 wherein

WORI010807hydr ogen at om or an al kyl group havi neCT/G8r003/050787
to 4 carbon atons which may optionally be substituted

. th a substituent selec ed fromthe group consisting

M%‘PO%‘(I Loge SRFHEIRG e e §ratRase ABREFIMENEYy al kyl gr oups
having from1 to 4 carbon atons which are substituted

Othért fTNE-Kebistdd moydr Dysusiohadsdrgerst avlulingd PéridrasohBndisease

ne and saturated or partially unsaturated

anﬁégngcycllc groups containing at |east one nitrogen,
oxygen or sul phur atom which are 4- to 8- nenbered

“‘Optathalimid Bdolergauth as byulansgedersdi@d het er ocyclic groups
havi ng one or nore rings (including bridged saturated

It Has r%\rnglus%l( lbgeéi“d?‘s%;o%gtt ag %ﬁ{ ef'ngﬁl}é ddér‘\:/at%regu&% Xf 0§k in the
one” or “not e fi ngs), sa artia

treatnesit Lamat pokvheticer ot yoettaio gmrmumsoppeQMIly ycehjtelmgancers and

oo B b, 0, ASSAALE 9, 3 thogore

Holvavemdhé rsomoa df ¢hd aandeondatdisninsed dhewpém istiovtgd.athgre is no

ro t ;
su%ielé%w th%E ?‘Lep{ nj\w}%\ﬁlng%?gve g%jfll/ é)? gs giﬁegFf%g?%rsla?ﬂgﬁkﬁee.rﬁfo&eﬂhere is
no F@s,ggé@loanﬂjaRmedaarmbptrbe nshiI@cnmhtfheonﬁ kel i dreating camditions
wthé lcﬁwt %F‘i’i%él cl‘?e‘r}%L Ahetdas to( %TZ% odjrngév%ntion of said
accor ng to and pharmacol ogi cally acce l'e
comdifiars. and prod rugs thereof wherein: RL, R2, R3 and R4
are independently selected from hydrogen atons, nethyl
Thg§ qy\%uldQ)tehé(eswgralgqgsldedtﬁ bg }:hé”n%“ﬁl%cké??tf&ot}% ep%&g%ds or
hoxy groups ['uor roups uorin
treeﬂmemt iohe muees of dﬁ@mmetaéa%mludmulwerowm Hagtydisorders and
A oMBsio deroxynethyl groups, hydroxyl groups, cyano
pall
gr oups and met hyl sul phonyl groups or any two of Rl to
R4 that are adjacent on the ring may together
Deseyipéaraf theevamiait y - 0- CH2-0-; R5 is hydrogen or a
met hyl group; R6 is hydrogen or a methyl group; and X

In bSird BpOMURT Hle prasEM! iRydNRSn WRBFEk rﬂ)l‘(R’?déCﬁa @oﬁﬁédurﬁbﬂﬁeﬁbresented
atom an etlﬁéygrou a nethylsulf group or a

Ieth
by hengrsHaIferaL of RyPhappaRnipd Gy o6 %/t NRIR-crge fhereof,
whBdsi:-ogen or ethyl, then Rl, R2, R3 and R4 cannot be
sel ect ed fron1hydrogen atons, fluorine atons, brom ne
atons, chlorine atons, nethyl groups and ethyl groups;
(18) conmpounds accordingbto (1) and pharmacol ogi cal |y
acceptabl e sapts and prodrugs thereof wherein: Rl, R2,
C ently selected from hydrogen
I Kyl groups having from1 to 4 carbon atons,
roal koxy _groups having fom1 to 4 carbon atons, halogen
B rexyal kyl groups having from1 to 4 carbon
\Qroups hal oal kyl groups having from1l
6, halboal koxy groups having from1l to
at omsy, cyano groups and al kyl sul fonyl groups
roml tQ 4 carbon atons, or any two of Rl to
R4 that| are adj nt on the ring may together
represegat the noiety -0- 0-; R5 is hydrogen or an
al kyl group having from1 to 6 carbon atons; R6 is
hydr ogen or an al kyl group having from1l to 6 carbon
atons; and WO 2010/001179PCT1GB20091050787 19 X is a
group of formula NRBRO wherein R8 and RO together with

t |trog n atomto ich they are attached for 4-
1, B2 ARET i RPEPSRsnvE Srede R SRrGREY atprs Ml ofbups,
hydimkwm)gméugs, dvalwgpn hetying g haloelkpr groope  alkovys gfoups,| bialbalgoxy
bri dged saturated or partially unsaturated
het er ocycl i c groups having one or nore rings), which
optionally further conprises an additional nitrogen,
oxygen or sul phur atom said saturated heterocyclic
group optionally being substituted by one or nore
substltuents selected fron1hydroxy| groups, met hyl

o,




(i) when R8 and R9 together with the nitrogen atomto

whi ch they are attached form a pi perazi ne group, and
woraooetinpre of RL to R4 are sel ected from hydp@reB2009/050787

at ons, hydroxyl groups, nit¥o groups, am no groups,

aIkI@(a roups vvheremtheak&3 ps have fro
s s RGBT REoURa: P PUnBioUPY BUeRrdelss aizendrots.
anﬂidﬂdromﬂ:l'sOUrﬁomQKWahﬁnSa@%upﬁ dlaﬂ{yfarnﬂm @Bdpsagdylarsinangroups,

aGHEBRABHRT | Bk s lRei | GPgea APBBRSH H5UPS

aIleé@IbﬁorM‘arﬁlhoIg%@@béﬁylsmﬂﬁadylmmb cpoul laenosgibauiny! iealps gind
from1l to 4 carbon atons, hal ogen atons, al koxy groups
CYAREAYPT Pbm 1 to 4 carbon atoms and al kyl groups
having from1l to 4 carbon atons, the nitrogen atom of
any tveo pf lpeltcaanmeat@rr@upjaaénttdmethéﬂpgsmay topether tdpessennthecasiety

bstituted. | k oup having from1l to
‘Oé%%ﬁfﬂ)g% Lﬂ&%‘ﬁé‘ IS apjin %9 St o gﬂb W% i, Re RS R4, RS
and R6 is a hydrogen atom then X can not be an
R5uns hipditogeniteth pi gealagignydp; gr oup or an unsubstit ut ed
nor pholino group, (iii) when each of Rl, R2, R4, RS
R3 is selected fromthe
qugg h@@roé%g?gowgfﬁggﬂg%k&gﬂr %ggn atom a brom ne atom
and a hydroxyl group, then X can not be a net hoxy
XigpeJagied fromtne graum asasisting ofR2 and R3 is a met hoxy group
or they together represent the noiety -0-CH2-0-and
(a)€achrR) ngf fofffula ISR ARG IR R QWGR)@;@H AbANdr érli‘%TkyP(group

can no an unsubstituted piperidine group
whighds l§§t'@"tadt/ ééb%l#tsﬁd\l'ﬁhrﬁ)s@ﬁ%gﬁnt apleetad d u'[9§’t rneLareap consisting

of QW([/IEQlHn@laWI gF&MQ s&0rHEP UP phitiahy %Hsﬁé%’?&f‘ﬁeﬁl‘&%bc §dups,

unsubstituted azocane group, or when
alkpyy@HONES, GAsRAUSSIREPS, HUTGrBIQPS, aroinemowaﬁwna%f&'ﬁﬁwfo gpups,

dla%anﬁ% @%@ haloyed A %@%@&g&&%m §iRbs  epresent a

plpera2|ne group; onpounds according to
and phar macol ogi cal ly acceptable salts a
prqvu%g (BReEah P Br DIcHOSE b S0T0EET 0BT 200 608! be
sela&eadrom%dr@%nadwm%awg%nlam@lﬂ@amiamf/llgfo@@ geged from
hydr ogen “at oms, nethyl groups, ethyl groups, |-propyl

0] e TR RS e S LA ot ST

to wcﬁl ﬂh@t{ aretdiaxhed Fb0S, sdﬁyﬁreaxmém;my gﬁmmted heterocycllc

arabUTR o Bl i e R R e PO ar P T Rgen

oxydeR GandBy|ghag efoRey; sauers@&s@tatj ot pertiamy} &lﬁs)etur@teGHl%té}et:chS group

onlsgel FEE P ST o7 PR Bl S Ca Rt om

grod edaisiatif o&@ﬂkyR@roﬁmg,eIhMGgenNatohqst hﬁloﬁlktyr gg;e:ps aﬁl@myt groups,
are attach

ng

Ak AIP e <A1 00 e, A5 BV (NS SFySgoRalkylamino
grobhpsEdidiyladind-gibwssadnacyalaxdyBgrdudd, oct ane ring, a

3-met hyl- 3, 8-di azabi cycl o[ 3. 2. 1] octane ring or a

8- hyl - 3, 8- di aza- bi cycl o[ 3. 2. 1] oct ane ring, provided
protvwg‘@tﬂ\}\%en each of RlL, R2, R3, R4, R5 and R6 is a

hydrogen atom then X can not be piperazine or
(i) mor pheh iR@eand RO)togetiommatiuthe ritfodeor atonao (vihictothey are attached
forr%haagiggpa(yin%g%r%a#,l Xnoagr?ee 8{ %kee 815 $|1 tto 4 ereoéglé@ec} ﬂg%q%fdrogen

acc Ing to claim 1 sel ecte rom :
atoPrsp Rpdr2xyl @+ aupisf hltro rgmm:tsh emynoldHoiiprd @lkylaim)iae groups,atidldylamino

gro%:égrmr p%@f&y&%& yI %f);}ygso' Ha?logélr) a%or%(ogﬁ(gh'/ Cgr@&ﬂs and  alkyl

2- (6- net hoxy- 1H i ndol- 3-yl) - 2- oxoacet at e,

(2- met hanesul f onyl et hyl )

2- (6-net hoxy- 1H i ndol- 3-yl) - 2- oxoacet at e,
2-(7-fluoro-1Hindol-3-yl)-2-oxoacetic acid,
246-met hyl -1 Hindol-3-yl)-2-oxoacetic acid,
2(6-isopropyl-1Hindol -3-yl)-2-oxo0acetic acid,

2 0X0- 2(6 (trlfluoronethyl) 1 FLlndol 3- yl)acetlc

- o~ ] ~ .



21 2-(6-hydroxy-1Hindol-3-yl)-2-oxoacetic acid,
2- (6-cyano-1H i ndol-3-yl)-2-oxoacetic acid,
wQ@2(6/00ree hyl sul f onyl) - 1H-i ndol 3-y1)-2- oxoacel’d:T}’GBcood/0507s7
et hyl
- fl h 1H 1-
grogﬁa,xtge m}roges ta{olm of“t%%%%traé( ggroupla %4 So c?n o%?he ring’ can not

be dulsstiutéd bﬁaﬁbmyfd%ruggsorret hoxy) - 1Hi ndol- 3-yl ) acet at e.
(21) A conmpound of formula (1) or a pharmacol ogi cal | y

(ii) icgg( t@@?'@%] f’?%ﬁ‘n F% Fpg ?lq‘r %}) @%els a k?)? rc?gre%I eﬂgmt %e% )@can not

be &n (uﬂmlib’s(ﬁ&me’d/plpé@lzmgil drolp yian Andubstiratddongrphdlinontodp, 3- y1
) et hane- 1, 2- di one,

(m) \?Vhfetll légcrzlg)ofl Il-ih FQQ CH'A, %E}/ 13d %6 Is a‘?ﬁhgrog Q %{ohn;i‘gﬁa hSZlé @iel%@ted

froﬁn tﬁ@gfdupcnmmiﬂag ofcholiyoBegeh) at@mira bpdroihe et had e-hydeoxgi gnup,
th (7-flu 1 Hindol-3-y1l)-2-norpholinoethane-1
enﬁ( %zlmop]%t be a methoxy group,

1- (6-chl oro-1H i ndol-3-yl)-2-norpholinoet hane-1
(iv), 2- dhemeach of R2 and R3 is a methoxy group or they together represent the

mo?et;%éggélqﬁn@f%ﬁ éél‘b‘?P&r Ig"T ,yFH,'FgS qRg %qgiéqﬂﬁrgwétl)ngﬁﬁerpﬂecan

notHoé ralodnRBroptifpted- piperiding ignaest eanensuipgtitdiednorpholino group, an

th .
un{(ﬁgtttg[sefl %yrroilfimﬁ %u%hoq FH%uethhtgtneg izefaae C%OUP» an unsubstituted
azdca(@-grethyar-vihen R2 and R3 together represent the moiety —O-CHx-O- and
ea%—{#4 rf'dftgﬁy%zi%/ll% 25 P RN T NORLRRRA" dtofit M Xfnot represent a 4-
mekhyipieRyazige gioup2- mor phol i noet hane- 1, 2- di one,

146-i sopropyl -1 Hindol-3-y1l)-2-norpholinoethane-1

- trifl thyl)-1
PR el e T Paa' R ) (5: methoxy- | 1

H i ndol- 3-y1) - 2- nor phol i noet hane- 1, 2-di 0
(2)1- (gorﬁgetpm)éyaqcordmg to (1) and pharmaco!ogrcally acceptable salts and

pro'é‘?d d%r@bfy\%ergm”ﬁﬁpw | ol Rarg- dre2mdbEHRiently selected from

hoxy-1H 1 nd 3-y1) - 2-norphol i noet hane- 1, 2- di on
hyq;ogqn @tgn@, al,kw,;qrwp@thvmg from 1 to 6 carbon atoms, hydroxyl alkyl groups

ha\rhogﬁlf?gr‘?llT B¢/ ddrbén Wn@m'a!og@reﬁmhélogmwgqa@ps halfdg from 1 to 6
2010/ 001179PCT/ GB2009/ 050787 22

carpon SERNS, AFRAYoXBYRT 82409 froRdbIte £- sarkom Al NFI9aleeY 9EeHPs
ha\ﬁnglfrgmdf @ carbon atoms, alkoxycarbon%ll groups comprlsmg a carbonyl group

1-nor phol i no- 2- ( 6- S | uor one H-i ndol-3-yl)eth
whighds substigjteghwith an alkoxy group having from 1 to 6 carbon atoms, ‘carboxyl

groljpé Q‘g/d‘?@gyhyﬂoﬁldé friRRY dooup§Hdniiee §rodm¥ lonoralkRaR MRl drogst iRdtein

thelaH(yAgfpétpmasﬁioaéﬂ 4 6 garbop pfons, dialttamipe gupseeesy pagalky!
grdquﬁéy Bz )the ebhRng-diffedefl 8ehas from 1 to 6 carbon atoms, acylamlno
1- (4-rnet hyl pi perazin-1-y1l)-2- 51 -(trifl uororreth){l) d’L
9rGURBIGPIBLISiNG @tq@mywnwwe in ywhich-the caBRYY!lis substitited with a
hyd’r'o éHjoét‘o%T yér) & pbmgw 3gzrbﬂp 1h¥\|nn§t heme- 1, & dé Oﬁﬁrbon atoms

-(2-nmethyl-1Hindo - met hyl pi perazin-1 LX)
alk%)ﬁ:@t@nglaa]l%groups comprlsmg a carbonylammo group which is s stltuted

w1tﬂeﬁ%y@&i@%ﬂl fhora-1f o'@gﬁboﬂatbh)s %Tk@/l%ulﬁﬂbm”glﬁcb@ﬁrlﬁa&mg
in-1 % pet hane-1, 2-di on

fromy 18 &oqrBon ANy ?%WW!’)Qf§Wﬁ \ﬁ%@néh€ VZF}%% hgs foig;® to
14 @Bfbon atoms which may optionally be substltuted with at least one substituent
342- (4- et hy Igroﬁer azin-1- oxo cetyl(lmll—l-l ndol e- 6

selectgg tfé‘?ﬂ“t?w' Pg é"ar‘ﬂiﬂ‘ﬂhgg'ﬂ? |1 to carbon “atoms, halogen atoms,
halbblkjﬂ@j}éu&' b{alv)nngr&ra MRt ¥arbdn %tdﬂhﬁéﬂco&% eystipe[hawiAdg Hopet o 6
8-yl)-ethane-1,2- dione, and 1-(6-nethoxy-I
H i ndol-3-y1)- 2. (8-nmet hyl -3, 8-di aza- bi cycl o[ 3. 2. 1] oct -
3-yl)-ethane-1,2- dione. (22) An N-Me piperazine
conpound or a pharnacol ogically acceptable salt or
prodrug thereof selected from
1- (6- hydroxy-1H i ndol- 3-y1) - 2- (4- met hyl pi perazi n-1-yl)
ethane 1, 2- dlone

1 oA ~ AN ~ yaur T T e - N



In a second aspect of the present invention, there is

provi ded a pharnaceutical conposition conprising a
Wohkanmeaod ogi cal |y acceptabl e diluent or carriRBCT/GBE008/50787

active ingredient, whereinlsaid active ingredient is a

onpound o for ordi tq any one, of t
car bl PGS o KRR ST He RoPh SR L AR i 96 o) 6
car@bn datoimar mkpggr@abé Yhﬁﬁﬁﬂmg’ibu& Sethiho OgropﬂSstrthgalkylammo
t her eof t he r §o that said com%os it op
9roygs n&mﬂxp alkyl gro rom 1 to 6 carbon atoms, dialky ammo groups
whare(nLEhdialryl-gro Wl )nad -HEDthe ahienaredifierast dnd2hal fo@. 1 tan6 @arbon
t hi ect of the present inventi

atoﬁ}slor %:eg, gp%oqﬁgagmo gfoqparcfgmpélspg)a 8%@8?@?@61%%05%)}‘ which
theQdd@bdHy| islubstuted Withad hyadrodénMtomi dlearnadlkyﬂ@rmﬂmmgdrom 110 6

cco di n har macol oqi cal accept abl e .
ca B Blaps. AoRidam ity BRoRS BeariEne S cathoRRRERtc e phich
is édbéhtpfe@MM&Dah ikoxp @rdlipCeavirguiieh i 1stor®tarbon atoms, alkylsulphonyl

1- (1H-. 1- 3- - 2- hol | th 1, 2-di .
orob BI04 2 Mot R bl B8t s PR o 1
to & b@rbbh @mﬁaahmdmyaﬁo droune iatkgusaipho fydaminb @rqupsptayingxien drto 6
nt t
carbfys 3T s B RG REstsR Stk e e PRy PRE T § to 14
carpbovatoiad wisieh ahaya opmmwrhé etﬁk;]sftlmtemlv&h( af) I@s’condlsm@smtoent
ar

Se’%@%‘é&? %ké %rtouB? rﬁ?’&&rﬂ%mt ﬁetloe gqrho'fqt?g o'y eB%IP%? Shomss

halohlkg grre@bscmfg frérart ttol’ﬁac@‘bombgdnwglaiko&y gtaupathaming fmfm 1106

cafiPRatsinS; AYEHER IR HRPES St Ind alatrBRP 55k fimund ©

cambnfaibmsl aalgldoaw g:r;ouas p?)aj‘mm@rm?pas;;admmo agroepx, a:inbealtsﬁdamlno
or odr.u reo

areplgs Sirgeei ok, A Stbub S PuDl BE SrbSafinsd Bt hoves

whéi@‘m(e@dfrﬁmmﬁlgﬁow enaly rbeothe esdmendreditiérent ar(d hasajrofR41 to Rtarbon

atofiso o GG oBeS STRF oy B T AR PP T Fhicn
theadapivony! Badubatititel vathoapywdrogdrkatem qraougdisyl ghalpdaviogxyom 1 to 6

carﬂ{;ﬁ%goxngﬁ Bﬁpé Cl%q%?ﬁ ino [Eoglﬁg gbméﬁ% ﬁ%éyc?rb%r 2@%:10 group which

is substtuted with ao atlkoay psqupdhavingyfram nto @canbpe atcansy,laékyilamtphonyl

orefp o Ry L5 Brcshen PhloaERera it S HRYng from

to @rarbps ,atcmng/émtwahorgyéwm aningsapipsy! amiups sodl pyenwydroups, or
groups and cyano groups, or any two of RL to R4 that

o BRI R 00 4 05laLh o I SRFCREHRL B3 BE g
—-Ot(CH3)-CRBwliegeia rhiyarcnsg’;’en atomor an al kyl group; R6 is a
hydrogen atom or an al kyl group; and WO

(3)20196%3&1170%@@0%@(%81@2%@%%%?&?!6?@9\ %E&—%tétﬂé"@a&?eand

onsistin rou
proghugsetheredf wierainhRdr GterRautanth Bf 2/ dRgendgnBy selaistaghfrom
a {
g o G R e Tk a3 B Bsving
froggr b, caiprynaioms; dalogen éanes, dydgoxyalkyir e erp havmg from 1to 4
Yy
cartBh BEGHEY Hyaford BioRs. romups RS ko ficateei atoms,
halgalhpmgr@n’pﬁbagn@upm ﬁmrlcfgéwnaat@m cyang SEPURSx3Nchdlkysfonyl
o O A o e T g fcent on
theging raay gRber rapresent hetnoeiatyedP-6H2841ti al | y unsaturat ed
het erocyclic group which optionally contains at | east
one nore heteroatom sel ected from nitrogen, oxygen and
sul phur atons, said saturated or partially unsaturated
het erocyclic group optionally further being
substituted by one or nore substituents selected from
the group consisting of al kyl groups, hal ogen atonmns,
hal oal kyl groups, al koxy groups, al koxycarbonyl
groups, carboxyl groups, nitro groups, am no groups,



In an eighth aspect of the present invention, there is
provi ded use of a conmpound of fornmula (1 a) according

W o01whe1139 xt h aspect of the present invention BPCT/&@B2009/050787
phar macol ogi cal | y acceptabll2 salt or prodrug thereof

in the preparatign of i canent for | axi
@or EPBALANSL AGHOANG RN .8@3 B*Parmagg'a%a'& &pe&?%é%&a% and
prodaygs mwmahherew Ri1t iR2N.R3 rand R4 Ndrd ma@@smdeaﬂy tsbrcted from
resent inventi t her Ls rovi ded

hyGpoeAamS (e SERUPs: & oty 8o et Hates.
ethBKE SEBlipd, NvifiidromRtHIT  RodsarftREAE Ogbma) Ichiorine eabals| ebromine

salt or prodrug thereo n th reparatjon of a
atofby RS TaIY  drBos opva et SRR hitoh Soyge cvano
grodpk RAs Wé’fhﬁ@lﬁlplﬂbrﬁog@aw or lalﬁly avd Cm%h(tj(ﬁﬁipebétfaoé ddfseent ondthe
i nventi o royi ded use of a compoun
rm&naﬁ/gqqﬁﬁheo{ reqressn qé‘&%g’r"tﬁ?ﬁ Cg* (ﬁe si xth aspect of the

present invention or a pharnacologlcally accept abl e
(5)sal borﬁpo@fdsd eug)rwhgr @ofany noriehef p(rleptar &)i and ophaamacologically

oGSt FR At gaS oA e Rah THLEERh & af HFLioup

haafd 6001t BEACHACEDER91050787 26 In an el eventh aspect
of the present invention, there is provided use of a
co . 1 e dj t Ot S
0 TBNBE o, CBLTMR, R AP %' B RSk scapacaly
acaaptalye sdiiseansigirodrogs theoshf wdpetdie R&dS hydrogdreons mpﬁm’bmnogm
of a nedi cament for the prophylaxis or treatnent of
Epi f p f p)e t logicall
) [ nvé%ﬁgundst ﬁg?&erwlﬁé %r 8@? &ﬁat uoze ?) orgrg@up hC?rmfa cologiealy
acdeptanlg @altsl an) raedrogslithryeefowbereins RRtiA ha@r;@@n @t an lakyl group
t a pharmacol ogi cal 'y acceptabl e
haﬂﬁ?ﬁgﬁﬁ 1 fOré/gé}%r‘??Eﬁ’ers'éof in the preparation of a
nmedi cament for the prophylaxis or treatnment of Pain
(8)Di sopmpe¥nds| acepreingr tre@ny hongs wéct!) oo {He apd eraimacologically
WRFLINRE iOhyRoGATBIMREHH] group;
ac¢%ﬁ&€%g&%fngﬁﬁgggg§éﬂﬁgﬁp§ ?ﬂg s“xt% gspect ofr? g
present invention or a pharnacal ogl cally acceptabl e
(9)sa| porapomdlae@ortilﬁer@ofam/noriqq@f tlépier &) 8Rd Phaémacologlca“y

acdBHUAAIRR arfo%roﬁh@sﬁﬁ@r@@fyw}@é?bﬁ Xis & Eﬁﬁp"@%rnﬁﬂa OR7 wherein

Gynaecol ogi cal Pain, fourteenth aspect of th
R74% awAOIRR @R i0b AN atkwb@reuw baypgiireebita earepn ét%*aﬁfﬁalah gay

optﬂfnafl@%@‘-‘é@s{ltllté@) wﬁﬁ(‘aoélﬂdsﬂﬁhtérﬁ delRtedl #6M BeRg6lp @anhélfhg of
I nvention or a p arnacologlcall%aacce ta

alkglavlformaw geruRg cRYiehe 3l OFRUPSIEYHIGl PNt & acarbon atoms

whréﬁdéreag%@iutuféar whth %l@fs@lﬁ&wl b psORaife fbAENto & cAdbAiA6ms,
rhythmas. In a fteenth aspect of the gresent

satv tqroﬁart'@%r@s%rai%vh%acwe @oURS ceAffItiRg dif least one
nltrfogér’iﬂﬂx?gérlo:aéulwféfdih ABichQré hetosmﬂnlﬂerﬁﬁé?@@tsaﬂfaté@ Sr parnally

resenf invention or a pharmnacol ogi cally accepta
unsaiyietest hetesepyGlc (HevRoMaViRgt RBE pRfe A Gt TS é'ﬂcladmg “bridged
satliRfe S 8MPaHiallyQUnshiiRatBl ABRYIFYIicSgrolipd hAMJ1EHE orQ’fwore rlngs ), said

Thronboenbolic Events. In a sixteenth asp

e
satyraied Of RAFAYKtUNSALUrRtRR eterecyslic aroHRs a@@na Qe@sn%)%awwed

witRfat figdsteha %&stﬁﬁ:erﬁ%@cﬁgd"ﬂom%lﬁﬂ@r&mﬁ KavaPeeh ’Dfo 6harbon
present invention or a Bharnacol ically

cce
atogl, (aEoPr HABGALPEr BEHPF MVRE TASPaloal (BT B3, Batoaiky

grolpd iha@iig Mfonf Otto Bftférwrpﬁbm%@hkjscaﬂfonw §ULPE eIkl groups having
Car di ovascul ar Di seases. a seventﬁenth aspect

frofthel JPeSerf@RMRY &R BN, Caf'??é}‘e YRS VB edrqr0E cﬁm’Bo groups,
mobakplariéb 8foub®Rerén (tAe akyprg@apslinaging Grdnie i & ichrbon atoms,
aspect of the present invention or a pharmacol ogically
acceptable salt or prodrug thereof in the preparation
of a nedicanent for the prophylaxis or treatnent of
Di sorders of the Auditory System In an eighteenth
aspect of the present invention, there is provided use
of a conpound of formula (1 a) according to the sixth
aspect of the present |nvent|on or a pharnacologlcally

T o o T . r - o



WO 2010/ 001179PCT1GB20091050787 28 saturated or
partially unsaturated heterocyclic groups having one
wW@ro10879 i ngs (i ncl udi ng bridged saturated orPCT/GB2009/050787
part| ally unsat urated heteddcyclic gr oups havi ng one
nore rin said saturated or parti al
diaflyieiting af%ﬂ@g Neieseip egen VI8 is fastS@m?a?n %}f\{%%@"d each has
fropulpsbig 'dérﬁb@nV&tbﬂhs ahalb@@ﬁbtdﬁﬁb‘iaﬁ&bﬂ@k?d&bﬁnﬁ@h&@saﬁbmpnsmg

from al k Qu from1l to onsg,
catang e s R g LSS HAG GO DR & CHEo8 Sbon
at ons, hal oal kyl groups having from1l to 6 carbon
prcﬂftdéﬂsthaﬂd/héﬂerDl’syhycgbgmpm etblyk akgn R1ORES REwhd R4 camol be

b I
sele el 551 Qe A i v BURE PRt e af !

gr oups haV| ng froml to 6 carbon atons, dial kyl am no
(1Qyr oupmpwdnrelseiancardioh &l Iay\y oneowd (13 toh«éS)sarré pinarmacologically

oml tp.6 rho
sofeniasit £k SREp S0 B8 b ARudin P iscr SEB°E AR oy wherei
R7danlhydydgeqratem ©r ao syl gmtueda‘hyg frbkm(go 4cabps atmwa whjich may

f (2 Jbet bgt@?edg\?/ %%t %585 ’tltu?éér{téeel}e%\tl\n %I ﬂ&?ﬁt@e ré gHéléaung of

alkalsolmrtytalkyhgcdupsIwwmsmgaalkﬁgmmbsﬂmvmgafrdm t & 44carbon atoms
t
Whﬁsangg &rﬁg?tl?%éﬁ%?@%@?@l fI C}P &P p%é}han f?%% qrto gfaé’atrlb&l JatXms and
saturategs ori pattiath n@sbturaigcédwesemuydweglrocps przmltanathg yat least one
nltr%gé 3%8&? Igr E&%ﬁl{r ag%rél h‘?cr?ur t‘ﬁé? %2@&@2&2@0‘3 (s)%gra@cf & par’ually
unwjluhatacbmmtermytchm)g;afnupsomgmg one sarl pime mmm_clsamd brldged
oo AT PRA LA PR O08 R GRS P i
satsrajm ior w@rﬂa&ly selsettradd fhetarotyicic graups odivsabyt baigg efubstituted
I

W'tﬁt%)r(r%sasg lbgtﬂ?,l/éﬁ%gu%g i%%’n 1& %%ukb%q}a% n%nﬁ‘omrﬁa 9% rbon
atomsorralogam Iatmxrys @Tdnlp@(ymegwavmmom fl ¢o 6 cednob@toras,ons,

al koxycarbonyl groups conprising carbonyl groups that
pro@ra%gstHQts%EHtF?)d iUy #ﬁé?‘?%r afH Pqﬁerh‘?kw B fHPIhd KL Shnot be

carbon at ons, car nitro' groéups, am no
selgeted from rrmn@gmtams H@'@eﬁtﬁﬁ@me\/ﬁe@ elkyl arpepsal kyl gr oups

have from1l to 6 carbon atons, dial kylam no groups

(1 1‘§\heE§thoﬁ1%%h a@l‘éﬂﬁhg gfoméﬂy' &nd rb‘? (‘3@”?“0 %) @h&f &ﬁeﬁﬁbcéagcally

I's an al kyl group having from 1 carbon at ons
acm@abdﬁ/ galtsxgnd griogings thaeefewhgreinet o groqprpféww%@'?&fwherem
R7ti€18 hwstgenta@orﬁ VQ‘f‘étMYlfg‘PéUng 2 rﬁ&ﬂﬁganﬁngfetﬁyhgrdua\e@atz PBrphYlin-
IS group of fornmu /7 wherein R/ 1S a hydrogen
4Yéﬁt'®3ﬁ9mupan al kyl group having from1l to 4 carbon atons
whi ch may optionally be substituted with a substituent

proweaqhsﬁwﬁé@w &ehwr@gm] 60BHyBIth& RAf R2, R3 and R4 cannot be
I 'kyl sul fonyl al kyl~ groups conprising al kyl groups

selﬁ%t@# Ag¥ famgm%orms SR AeBRENQAKKIBraYRS subst i t ut ed
wi th al kyl sul fonyl groups having from1l to 4 carbon

(129t 0BBmPHshdsakbbEcrting @ aRRr @méalldfy(ﬂ)m@amr ah@dpharmacologlcally

het erocyclic g ntainin |.east one e
acrpiARUn SBIS SOFPPIGHN 8RR GHISGRa %5 t SESLR iU NRERS
wheiniR8aad RY togéthbi with thelHtBajenraérado h/ﬂtcﬁﬁw&}‘ela(ttagﬁeumﬁn a

haV| one or nore rin I ncl udi n ri dged sat ur at
B B, PRVP ko AToPS BT RONGr GAYARICE oF oY Sl g orated
het@@o?&%r@ﬁ;ihﬁ%@’ﬁh@&?%ﬁé%@i 8ﬁclaélin@lbﬁd@éd satueted nrggsértuauy

SRS ol Rrale OB ey et P TR APt n Rt B brfarner

coritsiBs toht We Riors abeitd el nftfogeh adXygen gr swpisurhaorhgGald saturhted or
to 4 carbon atons, hal ogen atons and al koxy groups
having from1 to 4 carbon atons, or X is a group of
formul a NRBRO wherein R8 and RO together with the
nitrogen atomto which they are attached forma 4- to
8- nenbered saturated or partially unsaturated
n|trogen contalnlng heterocycllc group haV|ng one or

T Y 1



2-(4-fluoro-1Hindol-3-yl)-2-oxoacetic acid,
2-(5-fluoro-1Hindol-3-yl)-2-oxoacetic acid,
WQ@2(16/06110%r o- 1H- i ndol- 3-y1) - 2- oxoaceti c aci d, PCT/GB2009/050787
2 (6-chl oro-1H i ndol-3-yl)12- oxoacetic aC| d,
5- brono- 1H-i ndol-3-y1) - 2- oxo cetic
pa@g YovaRpivratpsHeteas e gp,ﬂog@ y being substltuted y one or more
suk?s‘u(@‘nhé’ e&BctddHioRd the- @DMQ)CORSI&W@@&RW gﬁ@uﬁh ha&vig from 1 to 6
| -1H i ndol- 3-y oacetic
car@on@ Zat §h§,qloqqq_ ?tﬁaﬁl hgl@%}ll @'OHR%QE‘\QW érogb i1 Oto 6 carbon atoms,

alkdxy( §rotk haxiig idnh NAdB 16 3arbdn alorfx calksXytarbas)! @roups comprising
1HIn - oxoaceti c .aci

car% éql_grpﬂ%ﬁ%/ag m)sugsti%sg(pé(t g%%xy @pHW having frome1 toytls carbon
atodns| @afdoN@rgrolds: inm@odrodps/ Binido §roRps ehahdlkylghimglgroups wherein

theralkd dinRmotae THROTOP SAPo ot AIglan e a9 Whgenggach

alkhiagreug. i@t edBe or different and each is an alkyl group having from 1 to 6

car%)ﬂéﬁg)nis %X%Pféfﬁhy?gl%épg y1) - 2- (4-net hyl pi perazin-1-yl)e

1- (5, 6-di net hoxy- 1H i ndol- 3-y1l) - 2- (4- net hyl pi perazin-1
provideiehdtane- 1, 2-di one. In a twenty-fifth aspect of the
present invention, there is provided a nethod for the

0 P oBRE A a7 eSSl B AL My g stacned
formoarpipesazie ardbopnarst emé ngnioce sARd tpdk4 anet sedected fremthiywdeogen

o of o] ) [
atofe Mol o g BRE Gro . siMorafu sy pRERRY S ABune witin the
alkglagroums h:preofdarrug tbtéecarbdn ailomsadta\lrlﬁmryncs glso:uhs agwesin eat¢h alkyl
h resen [ h
grotg.zﬁgs g}eo%%m% g&(ﬂgf%grnt t%rpmeja% Iﬂs arJ1 ?Ik@egm; Fgﬁngﬁg JIg g{?go é%arbon
atobiss mﬂcteaysarbommammpngoaplsncnmlemgr@ datbapgiachipatgram whith is
sut?stl ugé%\lvﬁﬁ %g&g% %Jou&@%&ﬁ%f%ﬂﬂﬁé 16% gé(;rpyljé %to(er, halogen atoms,
aIkpkwgmpslhegngaﬂohy1 4a 6epatiainl @omaland aikyp godwadaving oot 1 to 6
t . : ' ki .
carpa B9 e I BERHRTIPRE piftipdif gRIB3E M LREERE) Btne ring
cam n@aiammstxtofeddoyohrs@md graup havingHroBad xo 6 lsarboeslatoras,e
i nvol ved conprising admnistering to said patient an
ef f tpof
(i) phaf%r%h%?%}glggg?l F?/?a%%g%?g%%ﬁg%ﬂs {)dey%%r étbﬁ') er eo?an ot
be\ahemetubstltutml@e@@mmrwmmm@@mmwovwhglmo qreum) R4
R1, R2, R3 and R4 are independently selected from
(|||)hyd(/vﬂgﬁ'%a@ﬁ 8R4, RS, kﬁﬂl Iﬂf 5P Re |§‘¥q{y9%\é@h kYdm SHQ1BSis selected
hal ogen at ons, haloal’kyl groups, alk gr oups,
fromdhe arausxspngisbumef,a bydf@g@b%tpmoﬁ;hrorgm@lﬂ%ﬂ apd rdwygyaxy! group,
thegr)@b'é?wsmotrﬁédd AsMloxPERYBS, Nitro groups, am no groups,
monal kyl am no groups, dial kyl am no groups, acyl am no
groups, al koxycar bongl am no groups, al kyl sul Shonyl
(‘V)gr o¥psh e&P'SHC% 2p€h’@h'§ '@?éﬂﬁf@oxya@?w @[IF'RﬂYOtHW B froresent the
mOEtP UBSCHADYARHERIIOSVR RMRN R LAY IS isHThyResePBRAY Ithen X can
groups and cyano groups, or
not be an unsubstituted piperidine group, an unsubstituted morpholino group, an
unsubstituted pyrrolidine group, an unsubstituted azepane group, an unsubstituted
azocane group, or when R2 and R3 together represent the moiety —O-CH,-O-and
each of R1, R4, R5 and R6 is a hydrogen atom X cannot represent a 4-

methylpiperazine group;



any two of RL to R4 that are adjacent on the ring may
together represent the noiety -0-(CH2)n-0- wherein n

wo 2010/011M¢ eger of from 1l to 3; R5 is a hydrogePCHGBR0BW050787
an al kyl group; R6 is a hydfogen atomor an al kyl

rou and X is selected fromthe gro consi sting of.:
(19 ESnpdis, potasing 2 oy Skt () o 18 §RA kAR Soicaly
ac@tpfh”ﬂlélrsaﬂ@ aahkyHod@Jrg@uper @helréin opt|$ engtdup sufsiulauNBERY

whierRE et it Bastra wiT e e i &g i S e aedied Byn o

4- Bag-Wh@hpsrebigbRIr g6y of bértllllymmturaﬂelﬂ(Dm};b@hwcbp&mmgihélemychc

o Q3585 koS5 MBS RIS SEHRS TR YA et

het@PdﬁQm&@rbbpmMévnw 01@8; m@ﬂﬂrmdsb,) ngjbI@upSor@ﬂly furthenkcantains one
a(cjévyiqelrellntRS and %;gmr y t tog artiall
or 8%06% TRAP'CAPREY %yae%totr SRRy PSR 2 tsﬁ UP'Ed QGrPartaly
ungadirateal Inetem@,@nw@beol b;atoaampyozémg: sgubeutptedhlbgh one or more
opt i i | east. .one et er oat om
suSBlisBCre b Tiom PoShue G5t fbenrcrin Sl BREon, & 4
carpait lﬂ@h&dﬁ:ﬁdﬁg@ﬂﬁtbh&l hyloslaylugratlw hu\ns@lfnmnaﬂ ed 4 Ybon atoms,
lk2010/001 CElGB qog 787 33 het eroc c |c éb up - risin
alkgpf PIGNRP MPVPEA T Bet AYPRUAIATS °d‘y%"§f & SEFRFSrRgPrising
camlullgﬂltgrbwtr&t &ﬁé eolbeemhtécu () élkmyggroups bavisg Stormd tof4 carbon
a r qups, hal ogen at ons ou
atofio o 8imne Bl B AR SRLES B R R or e Uileren
thegdlioyl RSou@nhave fepnoups,4 tm’ba:h leydnas, rdialioylgmioa@soups wherein each
Nno_gr oup dro yl groups. ln a.
o\ ey S Psh a6 30 BT Acean ot afl R Sl ufbing frame to 4
carbsn ptoows atethyalrosst bedpé,or t he prophyl axi s or treatnent
of a condition or disease aneliorated by Cavx channe
open [ t
(i) of f g‘e?ﬁ\@ogﬁ)ﬁ% E{g ttg%ftﬁ‘éjr%am t?w%er{nj d&%fn on%at %rﬁ?ﬁ h%y Lr@Bttached
foraca pipetrazinet grouheartd/\em PF m@veent R1ds ;R?bareoefelddl‘@ frosendrogen
atob%vﬁpa ogﬂégue&f RRI Relgs :%Agaﬁﬂtuﬁgl glﬁgg%ﬁ qr%?;# whRErein the
alkplrgfsmﬁt havevferh idn,4 ¢d1rlemreaiomspdtamy@edn@tgmphwefebm eatfealkyl
gro%h,ezf) e Same ogdlf%ée%?ta %%ﬁlgf ﬁlﬂgldqrg%[%ﬂ%\g %ﬁ\e?%ezi carbon
atom$mmk@wearbm@/lammsagr@upstqommlsmg @fcedmnwiamlmmup which is
sufeIRe Wi o ¢ ROGLrBup hafthe BERET do2edroh dfbme, halogen atoms,
alkphagioaps heging dlolvy 1 4 é exat kbl a;omalamdwdkyﬁ)gmapa@amherf@m 1to4
t [ |
ca#ogn %tonl?é é ﬁftl% E%ﬁ% PP{fhe ﬁﬁar%@% ﬁn#gxél?\s{@o% ptgrglg%ﬁ B\e{h@ ring
camnotLhamrbsmutadd:y;enTalh\dgrqnps’rtavuherf@nmd;rh@ﬁucgrb@g atoms,
adm nistering to said patient an effective anount of a
(ii) Co"ﬁ/ﬂ@ﬂ@a% of R &% ke RAR5MGEE|SNOhy d?o%éheatom then X can not
-sevent h 'aspect’ of the present” I nvention or
be 9h @mm@@ttﬁ@d piaklaginycarepe abareU@,%lbstlt@tedw@”@hglgﬂqgf@%of
In athirty-first aspect of the present invention,
(iii)t Ne{vRch Babh BYRYER2 @mg‘%’d R@is Bh\gdﬂfg@mé‘%rﬁ)éhé R¥is selected
treat ment of AnXi et Xi et el at ed Condi ti ons
fromj the BERMPCOpBIFIHG &fi h y%mm@tgmea%ms akein @ng &t hyarxybgroup,
theRfX &4 haf%e%e%x? rc Corrpound of formula (1 a)
according to the y sevent h aspect of the present
i nvention or a pharmacol ogically acceptable salt or

(Vpr oWPey SPAR PERR. 2NTRA 18 AiMet)oedraHR o5 dfRudpasihet reresent the

moiért;ese)nct:m ouaRt b&dh oft REIR4 1 R5 Bh@Kedeth Rydregdodtohfthd& can
ophyl axi s, or treat nent of Epil e g@ﬁ/ conpri Si

nota A gm%ibﬁwtetdoplgar'%nep&mt@mtanaﬂn el momging oguPs an
conmpound of formula (1 a) according to the
twenty-seventh aspect of the present invention or a
phar macol ogi cal | y acceptable salt or prodrug thereof.
In a thirty-third aspect of the present invention,
there is provided a method for the prophylaxis or
treat nment of Paln D sorders conpr|3|ng adn1n|ster|ng

a . T T - Y Y L o



In a thirty-eighth aspect of the present invention,
there is provided a nethod for the prophylaxis or
wo eaapommt of Di sorders of the Auditory SystenPCT/GB2009/050787
conprising admnistering tdésaid patient an effective
amount of a conmpound of fornula (1 a) according to th
ungupstipipdsyfeitine B rabHNURStHISds BAAPaNR EMA, G yisulstituted
azd¥ans R, A vednl R2 afeeRs abd<nsrakepreentPthedhnbigtyt hesafO-and
In a thirty-ninth aspect of the presenj invention
ol R Ry dY5 R Rt 1o qVPGRSR hEOBY dp i Ergsent a 4
metHyRibareahe §foud grai ne conprising admnistering to said
patient an effective anount of a conpound of fornula

1 a) according to the twenty-seventh aspect of the .
(14é)r eS¥RPOY eﬁ?‘rgoé ”%H%%MW%@&GSH a@ygg C%tﬁrrga?cgoglcally
acptdbldsald @@t ugrotifugs ethéreof Wherein X is a group of formula NR8R9

2010/ 001 PCT 20091050787 35 | . tieth
whET RS o Bo e RO e miadke s 2o BPish Ml HBRRE o =
4- f08- trivenHerap hlogam-somstaintngesdturatdd lodteGagdlicajrote davinglone or

mogd 7ok FoduSRonntSes SatEid at kel vl fed Bigro8Mtic Poups
haaeg oheongnok@ ribd, Winehtopticreme firtheaspeptisesf art hddifiomas sitrogen,

i nvention _or a, pharngcaol pgi.cal cceptabl e sal. :
Xyl LSRG e B o8 RBRTge: PepREEER, B JRybndly being
sulgstiagentbyi oventri more bhisstiaieng peleviedeftiora imetrdvadl graupst gethyl

A%rophﬁlﬁﬁls or treatnment of Vascular and Viscera
9rogRy 8PH SNYSSPEPI sor ders conpri sing admini stering to

said patient an effective anmount of a conpound of
(i) f or mhba R8land Redogelhergvithothemitregeanatymste wenichhthey pee ettaghed

the present inventjon i .C
for S aRETATE wislp A1 § 8 Brd REREES R4 Heraqfed g ycroger
atoasp dgdrogfl grbepsp ndsegroups)\eemind gmups halkgaininopgrovipsiebergin the

net hod f o rop ' r j
TR o PR Pt RGBS et MRERETEREh aley
greepfiethd samanodifferept aad eaotpésuard alkprgroliahévding fragcbta# regrbon

ot -seven of t o ti ;
et PR SR PuPE REfbr e o EaRieRTBRind QA WARn i
sultstiertebvith lam alkéar grpup iavidg deyped tto of carhen ptassseriralogen atoms,

| . r S i
Ik gRE RS Rrah BT o35 BB Apfe TR PG oRlupt Ming from 1 to 4
carhdmiatinss, éné nifrogen stuina opthei riperazine gfdupct ithee4-aesition obheding

u f '
caif T M B Rt Dt Y REREHA 1 S5 cdon atoms,

phar macol ogi cal | y acceptable salt orﬁﬁr odrug thereof.
(iN] n wheoeagh pbBH { R2,RPtt REFandH6 jsrabydiegematen tham, X can not

o . ' . ;
e B S B R PR B TR R P B RO PGBl
conprising admnistering to said patient an effective

(iif\a o When eBcl of BipBand4.dro pod REia a(hydiooss @lenisng Raistskiscted
froh"lﬁ@%dt%eé’ﬁgfshnqaéw&t/dr@%eﬁ B8P 5836 inel JRMB Bhbi @MyRFox@! group,
phar macol ogi cally acceptable salt or prodrug thereof.
thenX gart petthe-4 Methoxagdpidt of the present invention,
there is provided a nmethod for the prophylaxis or
(ivi I ehBB Machlof RRNAMARBIIE a PhatRbEesBup diidyStobether represent the
admnistering to said patient an effective anpunt, of
Mo pOuft-GFanbeath & R1af4aRe apdiRfyistd Nydrggen atom, then X can
nof WE Y usEIRMHHuREPBRERAINOfgrédle 4 asgstifutsse iokholied gPoup, an
phar macol ogi cal | y acce table_sq%t or prodru% there%ff q
ungsfstitsitech PyTolidiieagrpubn@) JnsRFHiUS ATSPAOERER §rpUnstbstitute
azdhkYgrbli t & RERERDSarf RBhBgétAFeRiprédent e MoRtyP-OUPHLO-and
formul a OR7 wherein R7 is a hydrogen atom or an al kyl
group having from1l to 6 carbon atons which may
optionally be substituted with a substituent WO
2010/ 001179PCT/ GB2009/ 050787 36 sel ected fromthe
group consi sting of al kyl sul fonyl al kyl groups
conprising al kyl groups having from1l to 6 carbon
atonms which are substituted with al kyl sul fonyl groups

o a ~ o ey T



X is a group of forrmula NR8RO wherein R8 and R9
together with the nitrogen atomto which they are
w@rilaobma® f orm a 4- to 8- nmenbered saturated oPCT/GB2009/050787
partially unsaturated nitrd@en-containing heterocyclic
roup_havi ng_one or_nore rings (includjng bridged
ea%’ht"lﬁr%ﬂ e®%rRpaind 419 ys Lﬁwﬁggﬂgﬁg eBORkt r‘%@?%tl ir%’rﬁ‘?eé‘fﬁp% 4-
melBWipgafne gfuphor e rings), which optionally further
contains one or nore additional nitrogen, oxygen or
ul phur _atons, sai.d saturated qr rtjally unsaturated
(156t Br GEYRITE BPENG P SHAPTy BelRgos(lstn o Ut By ey
acadptdBl¥ €als ubpitadiuiethiefeos lheadieX it raogholipef dorariun NR8RI wherein
consi sting,of alkyl groups having fr 1 to 4 carbpn
RECHGIED HARbBEL diss T REPR AR) CopbEBahAn s BRis form

motghofin€ airgona at-aydroxyadlidedidinegringipa pipsraaigef riegn 4 K-onethyl-3,8-

: b . al k b I . : ' ,
o DGIR 2B (Tenie SrETSBET o BV MBS Foess a &
mekrapLB 189dihzaebicycld[0.241]6@amorngt ons, car boxyl groups,

nitro groups, am no groups, nonal kyl am no groups

wherein the al kyl have f.r 0
prollOBRh A i Sheler Sl B ol R Beetl e BrS8g R, thep X
cart hat keapiperazine iof er@tingnd each is an al kyl group

having from1l to 4 carbon atons and hydroxyl groups.

et e . Y
(16) o' paRpgirRr el o o) MY BBk iEah SRR BBk anc
prodfugdsdhenebbwidiRginnherein R7 is a hydrogen atom an et hyl
group, a nethylsul fonylethyl group or a

2 i -yl j
R 1B R R Bl SRiccfly forh TyBreeffort el groups
having froteh tattagarban aleinsh atkasy geaues deviag Hea fldent gargon agpms,

= e j - tad, 4N a t yel,d
o SRR I PLAERIFOIERR A DTy oL 1o S Sty S
grogas,Uradeady! grouparheliag Ifprmuhsad @_amoecatms,me%w@xv @rePseYing

r | ;

o0 oy Mol Fafo Jfttbe oA YIORONP BRIY el 1o«
cargpforssi of aut meaefed HetRer tey ard adigeatiProiei rB1gaimpy together
req%geggﬁégpanggygngy;one or nore substituents sel ected

rom hydroxyl groups, nethyl groups and ethyl groups.

38 Most preferably, in any one of the twenty-seventh
RS phydspgsn o1 gn Hkd gpaethaving fiam 1ith 6 satiosptonssi s a group

of formula OR7 wherein R7 is a hydrogen atom an et hyl

RE6G Wb%%éh oedrvked gkduRMAvRigidm 9t@8RaMondtoms; and
2-nor phol i n-4-yl ethyl group, or Xis a group of

formul a NR3 erein R8 and RO together with the ,
X iy 9F QJfetf AN %{3&37\/%%‘%!%'”?%&? G AADPr A Sroup having
frofDT RO baBoR i dléms awgcrhmégo?wiph@s/r béiisnsstrtlhltea,wim a substituent

| perazine ring, a 4-net I perazi n- 1- rrng, a .
selRe R 1 82 69108p L2ABPEYE I [HOEUPBUR R0t R Eoippsing aky
groapffﬂia?hhg'ffﬁorg_—ﬁitcaﬂapé}b&ly@tg{\é;-m%icﬂ taﬂat BB tiFLtEW mntﬁkﬁsulfonyl

ne -9, o-0dl aza- Dl CyCl O] 5. 2. Cc ne ring. | e
ool REYITE FoR a4 iy S Reh AU selraen ot hrstily' (Rsaturated
hetefdegtlid @B8ps BORAINPHElt esabloyie PtraheAPbXIQEn o BUPhUB tom which

aregzg]ﬂ]g i-?r%y%rr\%%gl%gtuggg%%gy 'g&%{'ﬁ#‘%]g%rdif{]ﬂ?%%%‘f]ﬂ'g rg];roups having
onéBE adite Miggé QinClddhg Wridged kataratéd phpardty Lagiateatkddyheterocyclic

acceptabl e salt or prodr thereof. ln any .on f the .
aropRE RRYRE Q0B AL oL HE (59 FAHUH G eiar ety Engailrated heterocyciic
groupy @ptibraxlly bebsit subseiuesdabitly asebst ot Suldstueatrpslected from alkyl

adm nistering to the patient in need thereof an

ef fective amount of a conmpound of formula (1)

according to (20) or (21), an N-Me piperazi ne conmpound

according to (22), a conpound selected fromthe |ist

bel ow or a pharnacol ogi cally acceptable salt or

prodrug thereof:

2-(4-fluoro-1Hindol-3-yl)-2-oxoacetic acid,

2-(5-fluoro-1Hindol-3-yl)-2-oxoacetic acid,

~ S A1l 1 oA ~ ~ T L -



i ngredi ents conprise at | east one conpound of fornmula
(1) according to any one of (1) to (21) or a
wWEbaomen® ogi cal |y acceptable salt or prodrug RPEEGBRG09/050787
at | east one N-nethyl pipenézine derivative as defi ned
in & é Qr a pharnacolo |caII acce abI or
9roHPY ARURY et 43P 4 AP @ Q};?sﬂ‘a HE" &@ X¥ gr9pp daving
frothlath s8cardedf atagd, i N the sixth aspect of the pr esent
invention or a pharmacol ogi cally acceptable salt or

rodr t her i n conbi natjon at a e c ound
proQlgBaRRE D TR oo Ry a1 Reu Conp TR thHhot be
selé&@ee pborhyardgaacitdras halohds atahneasd gkg greqespt or
agoni sts, neurokinin K receptor antagonists, vanilloid

B S T T A e e e

prodhaysniedérebl wlodeeins, ser ot oni n and nor epi nephri ne
reuptake inhibitors (SNRIs), 5-HT antagonists and a-1

R1 aﬁﬁ eIQQ 85&) kﬂrargmﬁggﬁ%%ﬂlgée%%d fl&)?r? hfdr@%@‘[ %ﬁ%uttnbﬁtglﬁ;rgups,

conposi'tion CO armaco y acce
ethgli draews, i-oropybgnolies, nagtdoxy growts, ntttomgrqupsamﬂmxgmethyl groups,
re ts ei I | Ve, re
ﬂudr{?}g :Q tﬁgbnghl\éﬁﬁ a'tbcrﬁ%f d:%rgl% tkz%& agﬁg@?t %rgtups,

hychmxyrmﬁthxl grots, (hzqr)oxxd rgraurpah a:ts/arm: gtocmgs @ad| ryefaweelphemtl groups
r r er eo

or gﬂbgwégzof ﬁ{é g)eislg\}h?t %rg %d a oﬁet rﬁ’ﬂ@‘(snj%% @é?ﬁ(er represent the
mojsihar@eetdl-Ogi cal | y accept abI e salt or prodrug thereof,

or at |east one corrpound of formula (la) as defined in
R5 b rﬁ’t% he present invention or a

tl{@tcﬁa%é %’Sa.sca y ac%ept abl e salt or prodrug thereof

i n conbination at |east one conpound selected fromthe
R6 éf bigtsogesmai eyl @Pumeaiidoki ni n K receptor ant agoni st s,

vani |l oid VRL agoni sts, cal ciumchannel a2 6 |igands,

X IQOJ @&ﬁJpUHF ﬁ)ﬁﬁﬂl@ed)Ra%hét@lhoRﬁ is @ahydrodert BR1edn ethyl group, a
i nhi'bi tors, sodi um channel bl ockers, ser otoni n and

meHUtSé'HPWé?}HYH%@JPr@LﬁJ? AEPHWATYIEIBYOTPENRI ), tricyclic
anti depressants, N-nethyl-D-aspartate (NVDA) receptor

proidbagRat Whén R?alénlﬁskwé'@ndorf @l‘h@ptﬂ@é’n RIOM2SIRB and R4 cannot be
anti - convul sants, al dose i nhibito

SelGHpeiGaT OB aRodURTor Sdbm BRSO RCEpdRe atoms.

me&m@@gasahaethapgrduggnm ng i on channel nodul ators, NG
receptor nodul ators, nicotinic acetylchollne receptor

dul at ors icle protein 2
(18] o SRR TP AT (A i B A BE o NSAT R yepI€ gt and
profingysabereonabéreins of preferred option (1) are of
parti cul ar use in the prophylaxis or treatnent of

R ReEF B Ak Bt ol oy Y GFlefien: Ty FAPRGER AP @l oroues
haying frogl @xe ¢ @arbdrr e@hmseatkory graips.havingerdnorit tp- niarthn atoms,

h h
v 57050 L WEeBIE RS GOPECPRAIE 8 f SR8 HERE. Yoo
groapy, rataaliof gf{alips thaviag Ionot ta4 mhmonwct@hs@atmdlkqu groups having

able salt or r i t
frorﬁ_ﬁgop%ﬁarbspﬁ rrgszlclg{sﬁ)%égalu ta?wgga %futfo ﬁe §ha?9§ from 1 to4
carpbarataes) | @garyatwoyofak t éptRabthat sed adjecerprom\dthagnrtghmaeMgether

o] ound of fornula (1a) as defined in
rep sg%sth)eﬁﬁ35%(p;&29?9;5)t he present invention or a
phar macol ogi cal |y acceptable salt or prodrug thereof
RS amllycdiogereersan alkyg goappuving fesh éde 6¢afhopraterhe gr oup
consi sting of nuscarinic receptor antagonists, 133
I [ rfeEept or
R6ﬁt@;@%@*s?ﬁ%anbft“ﬁ%@m@’%éE‘?”Efﬁ‘%@at%%rﬁ‘?‘?hamna
a2 6 delta Iigands, potassium channel inhibitors,
cal ci um channel inhibitors, sodi um channel bl ocker S,
serotoni n and norepi nephrine reuptake inhibitors
(SNRI's), 5-HT antagonists and a-1 adrenocept or
ant agonl sts |n the manuf acture of a rredl carrent for the

T T Y 1 o,



In the conpounds of the present invention, the

al koxycar bonyl am no group in the definitions of RI,
wWoR21088112nd R4, is preferably an am no group wWGTEBBREI/050787

substrtut ed with an al koxydarbonyl group as defined

bove, and is nmore preferahbly a pethox Iam no
Xi '%P Gy R Nﬁ%%wrargﬁp%dr RY tqee%% 9@53 "frarert figm to
wh&hetﬁéﬁtaré ra‘t/t@BfﬁéoOfbrmt her-np omahtémbamdnmtrlgau@ontanmbesaturated
defi nitlons

helgrosy etca#ryP gﬁv'ﬁgnoﬁﬁ % mﬂﬂ% TiRgs @HCIF@n%g’B&P?Ct fﬁ'tlé@%‘?ﬂ priypartially
unsiéradckiydteepdlie grouptehaviredorder mor@fiflgd)s whizheoptionally further

referably et hyl am no, ethylam nq or t-butyla
coBPURRS. SPEISBHBOROBLICESPCTPBESD08] OSMREH APl 1Y g urated
het@td@?blrcggr@up%p&ﬁtadﬁfbemg(iuabtﬂu’@d\ddyl dha drayioreesubbitusaEBelRLted

di f erert from each other ﬂ’é’ﬁj s nore preferably a
frog MEERY! A NYi9ERYRS PAHEHY 788D, In the conpounds

of the present i nvention, the acylamno group in the
pravieletinhdti ons of R1, R2, R3 and R4 is preferably an

am no group which is substituted with an acyl group

) o o RGBS S fnARTy R flaliRo Tich 9 5% ltchec

formoarpcmerettmeogrouhearm esent mom/ehRn dn R4 are wdldopeds frbphoydgen

o SRR G R85 B B nEPetl ke

alkgingralisy hagr fourp 1ate Mﬁrbmedtoatsodelkgramrms grooipe Wheedire eath gikyl

gro%gﬂ%& %a%'é ?’p?ﬁfé ergr?egcg:]?&{w f]sgaerﬁ?t?glyéro%gg\ﬂng |frrclmt h‘teo 4 carbon

atoai sk ydllsaxly pdrbayflaminnogrgups gomprising  al efarhwinyiaoiso @fouRl which is
[ n
sufisuct vl e Skl SR8 FRIR RN G BbE R Bk atoms.
alkakogeuas thavisg firome1 po éfoartzinl atoras rmtjhaykys gfquipe Maliagifrom drto 4
car%gn%gﬁﬁs Qﬁe\gg%t g?r Q% BPMeth!rJr]aaztnEee%Co% ?Wﬁlp%rtr&hgf the ring
camnstaammdtdddlyam@ysdlgr@pgtaymp frqmﬂrhceGrstefhonratwmm of R7
is preferably a 4- to 14- nenbered saturated or
(i) -2 par Wh@tr legcrlr'?tsﬁq Ugtred F{%tehg Yi%8 |sCa o%‘ rhg%rnn%eﬂr)@cé’r\' not
'ngs (I ncluding sat ur a or partial
be ansratswsértté@d pipezinyyaie ogamuwbhatvta@gﬂ@r@éolm gr@lrm
rings), said saturated or partially unsaturated
(1" GHBA EALA 6r &1 ORP. FRIRDER RB iDSIHY8roBIRhdrh e R Sbiected
east one substituent selected from al kyl groups
fromdbe atpupresnsistinghofea byregan Aeens breaing Géam ahe Y dEPKbxpUP,
theBHOLHSn %\é'e{‘ﬁhegrtoS?Vbﬂou%o 6 carbon atons, hal oal kyl
groups having from1l to 6 carbon atons and carbonyl
groups, al koxy groups having from1l to 6 carbon atons
(rv)C ar w@emea@rp @{,é@ angi R3 ds @r”&ﬁ} XY HRHAEOT g}qyutﬁgether represent the

mo“@@a—bk(ﬂ-@@-% S5AUBSRWNRE R ah@@@aﬂské’hycﬁbgé’rpétohﬁ\thélgx can
from1l to 6 carbon atoms, dialkylam no groups wher ei n

note Be IR NaRSHbStitkERSHPIPEridinR: JEatRe a5r UREUPPEHISS: MRFRIONAR §rdiRs an

unstﬂdému{’ecﬁ I|@ﬁ‘r%b§r6u@tQ{TEnsJ&tr@rgﬁﬂaﬂﬁéﬁé gfr‘B@b an unsubstrtuted
koxycar groups comprising car bonyl gr oup

azwﬁstqrm ecar \rzshyerhﬁr’%ow B2 degrtheraePrRsent Bis M tetr soc%ttzbgr?”d
cad UMBR1THEL R6eARS 3 Ys @ dydFdyeR- aftRiTher@Mnsatapraésl a 4-
or partially unsaturated heterocyclic group contai ning
mQﬁwm%ﬁéPn%ﬁ@Wmtrogen oxygen or sul phur atom havi ng
one or nore rings, including bridged-ring groups, said
(195at upapehder aawrctmgxltb y(unsat piigiredolbgicallo ayedptablgrsaltp and
oﬁ%%?ﬁallﬁ E ng substituted with at |east one
ProgiyastNeg8hWNYEIect ed from al kyl groups having from 1
to 4 carbon atons, hal ogen atons and al koxy groups
having from1 to 4 carbon atons, and nost preferably a
nmor phol i n-4-y1 group. WO 2010/001179PCT1GB20091050787
45 I n the conpounds of the present invention, the
saturated or partially unsaturated heterocyclic group
in the definition of NRBRO is preferably a 4- to 14-
nenbered nrtrogen contarnrng saturated or partrally

T Y, | o, o o o o o



propi onyl oxynet hyl ,
but yryl oxynet hyl , pi val oyl oxynet hyl , val eryl oxynet hyl ,

w0 savadaryl oxynet hyl , hexanoyl oxynet hyl , 1 PCT/GB2009/050787
-fornyl oxyethyl,1 -acetoxy@bhyl, 1 - :
proplonéloxyet utyryl ox

R1 B?V% ¢&tyaéteH%epgndgpgjyéﬁl?p@gjmgydrbqgn atoms, methyl groups,
ethz&? ah£ - )MMV%Q)UN& mMethOEXROME, @my Bydups, trlfluoromethyl groups
oxyet acet oxyet hyl pr%;H onoy %(
flu%'”ﬁut%msoxﬁ ﬁsﬁ atoms, bromirie atoms uorome é’rohps

hycﬂ*o@ﬂ?hﬂyg?r@wtwwox@ ralisy, ey any gfdﬁu)bls ana methylsulphonyl groups
i soval er

or qny é\lym ﬁgé);%gtlargc@f%%g%g%g rlng may together represent the
mol?H’t)OPDCEHJ oxypropyl, 1-butyryloxypropyl,

plvaloyloxypropyl 1-val eryl oxypropyl,
R5 is hydrogen or a methyl group;
R6 is hydrogen or a methyl group; and

X is a group of formula NR8R9 wherein R8 and R9 together with the nitrogen atom to
which they are attached form a morpholine ring, a 4-hydroxypiperidine ring, a
piperazine ring, a N-methyl-3,8-diazabicyclo[3.2.1]octane ring, a 3-methyl-3,8-diaza-
bicyclo[3.2.1]octane ring or a 8-methyl-3,8-diaza-bicyclo[3.2.1]octane ring,

provided that when each of R1, R2, R3, R4, R5 and R6 is a hydrogen atom, then X

can not be piperazine or morpholine;

(20) A compound of formula (1) or a pharmacologically acceptable salt or prodrug

thereof according to claim 1 selected from:
2-0x0-2-(6-trifluoromethoxy-1H-indol-yl)acetic acid,
2-(6-hydroxymethyl-1H-indol-3-yl)-2-oxoacetic acid,
(2-morpholin-4-ylethyl) 2-(6-methoxy-1H-indol-3-yl)-2-oxoacetate,
(2-methanesulfonylethyl) 2-(6-methoxy-1H-indol-3-yl)-2-oxoacetate,
2-(7-fluoro-1H-indol-3-yl)-2-oxoacetic acid,
2-(6-methyl-1H-indol-3-yl)-2-oxoacetic acid,
2-(6-isopropyl-1H-indol-3-yl)-2-oxoacetic acid,
2-0x0-2-(6-(trifluoromethyl)-1H-indol-3-yl)acetic acid,
2-(5,6-dimethoxy-1H-indol-3-yl)-2-oxoacetic acid,

2-(6-ethoxy-1H-indol-3-yl)-2-oxoacetic acid,



1- isoval eryl oxypropyl,
1- hexanoyl oxypropyl, 1- acet oxybut yl, 1- pr opi onyl oxybut yl

WQ 23110/001179 PCT/GB2009/050787
butyryloxybutyl 1 pivaloyI@XybutyI 1- acet oxypentyl, 1-p

ropi onyl oxypenty

%@V?P%deVﬁ@ﬂﬁ%W)3‘%?W5$69P@xypentylorl pi val oyl oxyhex
yl ; a05-06 cycl oal kyl carbonyl oxy 01-04 al kyl group such

2- (@%yé?%lh Qmedtl-Blyter-brsnck X NETE! hyl
cyclohexylcarbonyloxynethyl

o BSOS Pt

-cycl opentyl car bonyl oxypropyl, 1 -
eth@b@-bw@@i(triﬂnanthngyp-t-mpyw-yl)acetate, and
-cycl opentyl car bonyl oxybutyl orl -

ethgyf-bgg— a é-l)gﬁ"ﬁ[lgr%% h%%ﬁﬂgﬁsfrlc{gl %g@g?egat% aryl carbonyl oxy

rou oxymet hyl ; a 01-06
al koxycar bonyl oxy 01-04 al kyl group such as
(21ret Aooytzaubd ey Fassoytaett h gt a pharmacologlcally acceptable salt or prodrug
the(éd?%h‘f}&)ébﬁgﬁ‘%%ﬂ%('@é %Wc{
oXyc onyl oxy) propy

%;Ethoxycarbo | oxy) buty
1-(4 dwgwpq%ﬁw{)&@mgﬁpw—% indol-3-yl)-ethane-1,2-dione,
- (met hoxycar bonyl oxy) hexyl , et hoxycarbonyl oxynet hyl ,

1 (éﬂ(:@rtohﬂwr{a%'r @Q/md %%‘éhrﬁ‘aéthane 1,2-dione,
(et hoxycar bonyl oxy) propy , 481

ethox car bonyl oxy) but yl , (ethoxycarbonyloxy)pentyl,
1(§'U?%TH%%V@ ﬁ WB%W?W@%WFmep &% Fcar bonyl oxynet hyl |
1- (propoxycar bonyl oxy)ethyl, 1

1- (mpmpﬂ*mr-eqmd m&m}]@rmmanb 1,2-dione,
(propoxycar bonyl oxy) but yl , |sopropoxycarbonyloxym

1(% E%B}iﬁd&ﬁi pro OX ar%gh %agﬁéﬁ%%§%arbonyloxynethyl,

1- (butoxycarbonyloxy)ethyl 1
1-(S@mmmyleiad&&M)—B—)ﬂ)@rpmmpyéthéne-1 ,2-dione,

- (but oxycar bonyl oxy) but ylI ,
1-(1-methyl-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-(6-methyl-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-(2-methyl-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-(6-ethyl-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-(6-isopropyl-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-morpholino-2-(6-(trifluoromethyl)-1H-indol-3-yl)ethane-1,2-dione,
1-(5-methoxy-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-(6-methoxy-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,

1-(6-ethoxy-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,

1-(5,6-dimethoxy-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,



i sobut oxycar bonyl oxynet hyl , 1- (i sobut oxycar bonyl oxy) et h
yl, 1- (i sobutoxycarbonyl oxy) propyl, 1

wo gisoburoxycar bonyl oxy) but yl , t - PCT/GB2009/050787
butoxycarbonyloxynethyl 122t - but oxycar bonyl oxy) et hyl ,

ent car banyl| oxyne _
1-(5(11{,;,%, SR ;]H{Q,qwﬁg};zyr@pwpﬂ’qpethane-1 2-dione,
-(pentyloxycarbonyloxy)propyl,
1-ni B bl YL (- o nipkawatn®tyiy Hrindol-3-yl)ethane-1,2-dione,
- (hexyl oxycar bonyl oxy) et hyl or 1-

exyl carb C6
- arERUTaR: BB B R eenedogtie 7 ditpesuch as
cycl opent yl oxycar bonyl oxynet hyl ,
1 -(4—rr(atlyy1ﬂ>ipﬁaMyfl-yi)(-yf(é-r(ﬁniﬂwbm)ewoay)hw-jnd]pl-—3-yl)ethane-1 ,2-dione,
(cyclopentyloxycarbonyloxy)propyl, 1
I tayl i
1- (4 @L&g%&%yﬁg?ggégﬁﬂ%rgﬁwyﬁ ¥l-indol-3 yl)ethane-1,2-dione,
(cyclohexyloxycarbonyloxy)ethyl 1-
1- (@mmwewmﬁy&ﬂbmWr@m)1pyl@mﬁneo1r 2-dione,
1- (cycl ohexyl oxycar bonyl oxy) butyl; a [5-(Cl-C4
1- (?Jnlﬁéﬂwl '1?r RYS- éyiﬁthwﬂwﬁﬂFé‘mmMﬂﬁ?é?b/énem olfpreuch as
| - 2- ox0-1, 3-di oxol en-4 y y ,
I-2- 0-1 . 3-di oxol en-4-y
1 (é@lbﬁ ploph xtindel -140 eraﬁf@wpwer&w) Fﬂé?thﬂ‘e 1,2-dione,
(5-1sopropyl - 2- oxo- 1, 3-di oxol en-4-yl ) net hyl or
1- (45né@w|yéer%zmmyt;ﬁs%@wlsaMrywommbvs yaeth5ne( mlzemwe

be optionally substituted with a -

3[2{%#@&%@&696%@ rws&a@i—?%:'wﬁ'?réfmwr'@up such as
(5- phenyl-2-oxo0-1, 3-di oxol en-4-yl) net hyl,
1- (B%dtmwmmyidph@mylz)(e?melthsbl-ﬂ,a%l*}aibwcybb[&21.-1 logt-Biybieltydne-1,2-
gi P % - met hoxyphenyl ) - 2- oxo- 1, 3- di oxol en- 4-yl ] net hyl ,
10 quorophenyI) 2- oxo-1, 3-di oxol en-4-yl ] nethyl or
[ 5- (4-chl orophenyl) - 2- oxo- 1, 3 di oxol en-4-yl ] net hyl; or
1- (&nmumcheyl-ﬁd}yidogsglm (Bwhetbil- ?nﬁyhdze bigyclofha Jogt-3-yl)-ethane-1,2-
dioR bstituted with a C1-C4 al kyl or Cl-C4 al koxy
group(s) such as phthalidyl, dinmethylphthalidyl or
di met hoxyphthalidyl, and is preferably a
(2201 v ah o\ ot dwine gpmupunqu rrabhayiacglogigplibacceptable salt or
m3- dioxolen-4-yl)nethyl group, and
mo@ﬁgﬁﬁ%ﬂ%#g%g Fgﬁ% (5- net hyl - 2- oxo- 1, 3-di oxol en- 4-
)nethyl group. In the conblnatlons according to the
1- ($1b1lyd'3®><h§11gil'm%0|éis¥i)981(41ﬁethmp®'ﬁéléén!’)eiﬂi'ﬁf@nT 2sienet ypi cal
exanpl es of each of the classes of conpounds that can
1-(ARuHRefH ‘id"doP@@/‘9'T@tm%ywiu%rhzﬁm@y%’tﬁﬁﬁ’ém%dlbﬁéf' ng the
general T ormul or a pharmacol ogi'cal |y
cceptable salt or prodrug thereof of the present

1- @ﬁv%ﬁﬁﬂ*’éﬂﬂdal’% YAZ-Eonethiieirerazy-1-y)ethangrd | 2ad0pg,

muscari ni ¢ receptor antagoni sts (including but not

1- (dsmuwoed-ur@oﬁelygcz—% 1RethipipRRERgP NyHEBANE-N C-didee,
esoxybutyni n, oxybutynin [espeC|aIIy t he chlorlde]

t er gdi ne i al t he ta ol.i f enacin
1-(p BupBe e RSB lplop e v Shahe 1 2 ubRE el 1y
t he hydrobrom de], tem verine, fesoterodine,
1-(bwhided-¢Haodai-3ae2-{4-osiyippdrespdeiatiapet hadiohkor i de] .
2. Exanples of 133 adrenergic receptor agonists

YL L7 Exanpl es

R S S P BB A Er i 2 onetg

sel ective NK-1 antagonists) include C|zoI|rt|ne and
1-(G-avsadipy 1 1daindol-34y1)-Ex Ampdtedpipéragiani-y)eshanevR2-digieni st s

i ncl ude capsaicin, resiniferatoxin and NDG3243. 5.

Exanpl es of cal cium channel a2 6 |igands include

gabapentin and pregabalin. 6. Exanples of potassium

channel activators (including activators of KCNQ BKCa

channel s, Kv channel s and KATP channel s) incl ude

KNV7158 NS-8 and retlgablne 7. Exanples of cal ci um

-, L e~ N I



14. Exanpl es of cannabi noid receptor agonists include
GW 1000 (Sativex) and KDS2000. 15. Anti-convul sants.
wExanoda39 i ncl ude | acosam de, carbamazepi ne, PCT/GB2009/050787
topi ranat e, oxcarbazepine @hd | evetiracetam 16.
of al dose reductase in tors_ include

1-(%?&%?3@%'%@@% -fEgelyPibasezin- ésywa%ansaa% “AigB¢ at |

sorbinil, AS-3201, fidarestat, risarestat, ponalrestat
1-(@T%p&ipfye$Ha*iddﬂ3-yl)127~(4—rlﬁéﬂ1ym|ip%&sazhﬂ%bmiadé-KZ%digne,nu
opioid agonlsts) i nclude fentanyl and tapentadol 18.

Ies n r. agon

-G bt bRt eh gl Sl none

phenylephrlne oxymnet azol i ne, tetrahydral azi ne and
1-(Byn edinetyattbIndake3-air@-@2nettly pinecept byl)etgam-$ 2xdisnech as

cl oni di ne, guanabenz, guanfacine and anet hyl dopa. 19.

R Jahg X2

1R PR e TP Bl Bl e 2 R

20. Exanpl es of aci d-sensing i on channel nodul ators
1-(#-msithydriperazinol-yIié-(6-(methy Eutienyl) el¢i-arioNgp) qtaergy grdione.

nodul at ors i ncl ude trch 22. Exanples of nicotinic
Foraﬁgté()l %h&é"%f fo‘?ﬁn@fét PRRULBLO Bf ke Tﬁr‘é@@ntﬁnmgﬂ »generally

t ebani cl i ne, ABT- 366 ABT- 202, AB epi bat'i di ne
theamrsb@@f%mi SPBPIGESS. arezrhosmhﬁfﬁlésxdﬁ W?éﬁff frem groups of
fort‘r‘\ﬁé' P@ﬂ(@?@%@&@lngénb IRYABYSthEMEHER MFdgERATAGR & Which they are

he adm nistration formof the conbination
att@ﬁheﬂ fiermpa eaterated aveatialyiingpisiratag helerecyslic gryewhishpdonally

corftﬁiﬁs th ?ea%P BROWRAS HefereRBRr ftiedddt be'tlnamQéQeno roxﬁg'leaa) arRN8ulphur

armacol ogi cally acceptable salts or -dr
atome salsk satyigtechay pa@allxawn$eévrmq9ahet9@0&ﬂﬁs@ﬁuw @;BB?R:ﬂ”MdU”her

belHBQUbétnl&:’ceS Q)?ante' &%ér‘é sQl%st‘it[l&ﬂE %@Ie@t‘é@ fEINE tHEAGBUS cBhsistg of

rT'pOUH S béi ng adm ni stered in conbi nati on. For
a'kﬂﬁm% halggem aiontsahaleakyigreHreeAlkeXIeroBrs, glqeycarbonyl groups,

ca%@iWr&Jﬂs' )mtRf g(&?ﬁ Qr’hm% %@Ezﬂﬁﬁ@hﬂ@jl&ﬁinb)’gr@(}ﬁ@Riléﬂb}l@mno

or pro- her eof docai ne coul d
groalamand §‘V@Pé¥d gmtmss derthen paftigaryenspieTee camparieds Q)Wq pregent
invEXBRA dt8tAOR- n\»s\étw\ g(-de%’z"‘t% ESBp &L @f @) admi ni st er ed
transmnucosal | y. anpl es of the adn1n|strat|on forn1of
a conpound havi ng general formul ae g la)
In ariﬁ&@H%’ 3spoenef the, Pissery 'ﬁ}ﬁ%mﬁacm%a.wr?\gﬂ cae%laaﬁﬁ%eut'ca'
corﬁ@ééltldﬁ cONPrisiidI G Fﬁ&hﬁ%logﬂcﬁlﬁl HE® @b dAgkTit Ndrséaradn amd an

by | ets, ranul e owders or s
actwr E\Sf@l‘%ﬂt wIRIe SerhEriN B&Sr?dﬁ?@cﬁ anCO"b%&U@ﬁ ’pg%fmu% (1
acdoiiRg 36 Ay iops. ofM‘PI 8010 or ab IN-ATPiIPUIREMeavh Ft@int haecordmg to

eneral forrmula (1 harnacolo
(2230¢ @p?%nnac%qa'?a'& Q%F@aélﬁé'tt%@r B9 greredleW ﬂﬂn i@eeﬂ'%év'so that
saitl R¥EIPbEIAGHh 666t MIteontam ROTA-MdsESyed-rayrphulindetiaing-1,2-dione.
admnistration in the formof a powder, solution or

enS|on Pr epar at i f t hese dn1n|strat 0, e
In O B eaCta YEORRP RO QT XA RE odemendns aomis (1
ac@ﬁ@lh@lt@@hﬁ ,oneWIr(i L ani{) obiandets pidesizicegmapdusd according to

bi t fort
2%t ebercalpelc fﬁncgg’ﬁbtaﬁlﬁuaépoq?gﬁr?% LR HPRY I s e
medicafieaar wiler theaprowtsd, tieatg saidacb@peynds usraste 1-(GHwdd-8;yl)-2-

bitol, starch derivatives, e.g. corn
mi?hﬂ@ﬂgL 5§d§@1arch a-starch, dextrin or

carboxynethyl starch, cellul ose derivatives, e.g.
In arfywtrabdpece ot bl mbm inveatiors ubseiis lptce/ddehiytdseoquap@pyd)und of

oA S SRR ER TR SabbesRcay ccstai sa

cellulose or internally crosslinked sodi um

car boxynet hyl cellul ose, and gum Arabi c, dextran or
pul I ul an; and, inorganic excipients such as silicate
derivatives, e.g. light anhydrous silicic acid,
synthetic alum niumsilicate or nmagnesi um al unm ni um
net asili cate, phosphates, e.g. cal cium phosphat e,

car bonates, e.g. caIC|un1carbonate or sulfates e.g.

I Y o Y 1 oy



The anmount of a conpound having the general fornula
(1) or general fornmula (la) or pharnmacol ogically
w@ewepor e salt or pro-drug thereof of the preGEGB2009/050787
i nvention used vari es depefding on the synptons, age,
adm ni stration method and sq forth, and may be _
or AUPATHY sheresl 1Bi thAePrepratorigigh enedsament iy pvPiariyaxis or
trehtifedt BUhHARMAtAPEES IR GRSI84iP4 Distdebe synpt ons.
Synt hesi s of the Conpounds of the Invention The
anal ogues, of the present .invention ca e synt hesi sed
In Ba TG AREE BN WEPHDJS Sabir i Pir RO B0 CpF It Fapnd of
form0lat (NB agenGinglo sphemest (hploo@r) &capiharnibcolobiBally acceptable salt

I ndol e- 3- gl ya chl ori . ,
or (PEYR, VRS 15 he) PRI oy ERFERTERS[oTCHR pPviaxs or
trehRPE6ECell PRIMerdtieImsorasrd. oxal yl chloride as shown in
Slche{]reI 1. Rea_cfji onhof i ndol e- S;j_gl yoxyl chlori dles with
al cohol s praovide the corre ndi n 1 [
in Bs508 BoRedi i fresalt oY RRE PR e BTeh se YA fargpound of
forfBahese &) a Sedraneocldgic&ibneredptdbipesaltment@bdru@MBefdef hodthe

e A RS SR R M P D5 e

Cadc elianmietsrark énvalvedj windreinTi nre (min) %A %8 0 100 0 0.1
100 O

X
1 @)
RD 0]
N\
R6
N
RS \
RS (1a)

R4

R1, R2, R3 and R4 are independently selected from hydrogen atoms, alkyl groups,
hydroxyalkyl groups, halogen atoms, haloalkyl groups, alkoxy groups, haloalkoxy
groups, alkoxycarbonyl groups, carboxyl groups, hydroxyl groups, nitro groups,
amino groups, monalkylamino groups, dialkylamino groups, acylamino groups,
alkoxycarbonylamino  groups, alkylsulphonyl groups, arylsulphonyl groups,
alkylsulphonylamino groups, arylsulphonylamino groups, aminosulphonyl groups and

cyano groups, or

any two of R1 to R4 that are adjacent on the ring may together represent the moiety

—~0-(CH,),-O- wherein n is an integer of from 1 to 3;
R5 is a hydrogen atom or an alkyl group;

R6 is a hydrogen atom or an alkyl group; and



3.1 595 3.9595 4.0 1000 Run time:5 mn Flow
rate: 1.0 m/mn Injection volune:5 pl Col um
W erpedErure: 25C Detection: UV (TAC 215- 350 nnyCT/&B2009/050787
(TI C 100-1000 ne, ESI+ or BSI-) WD 2010/001179 54
CVB Method B Col umm: XBri dge C18 2x30 mm 5 pm Mbile
Xl@ﬁg}g@tegﬁrgghtpegm@ W'ﬁ\ﬁ%@fug Formc Acid El uegt B:
Acetonitrile PCT/ GB2009/ 050787

(a) groups of formula OR7 wherein R7 is a hydrogen atom or an alkyl group
which is optionally substituted with a substituent selected from the group consisting
of alkylsulfonylalkyl groups, unsaturated or partially saturated heterocyclic groups,
alkoxy groups, carboxyl groups, nitro groups, amino groups, monalkylamino groups,

dialkylamino groups, halogen atoms, and alkoxycarbonyl groups; and

(b) groups of formula NR8R9 wherein R8 and R9 together with the nitrogen atom
to which they are attached form a saturated or partially unsaturated heterocyclic
group which optionally contains at least one more heteroatom selected from nitrogen,
oxygen and sulphur atoms, said saturated or partially unsaturated heterocyclic group
optionally further being substituted by one or more substituents selected from the
group consisting of alkyl groups, halogen atoms, haloalkyl groups, alkoxy groups,
alkoxycarbonyl groups, carboxyl groups, nitro groups, amino groups, monalkylamino

groups, dialkylamino groups and hydroxyl groups.

In a seventh aspect of the present invention, there is provided use of a compound of
formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a
medicament for the prophylaxis or treatment of a condition or disease ameliorated by

Cavx channel opening.

In an eighth aspect of the present invention, there is provided use of a compound of
formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a
medicament for the prophylaxis or treatment of a condition or disease ameliorated by

Cavx channel inhibition.

In a ninth aspect of the present invention, there is provided use of a compound of
formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a

medicament for the prophylaxis or treatment of Lower Urinary Tract Disorders.

In a tenth aspect of the present invention, there is provided use of a compound of
formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a
medicament for the prophylaxis or treatment of Anxiety and Anxiety-Related

Conditions.



Gadient: Time (mn) %A %8 0 100 0 0.1 100 0 3.1 5 95
329595 4.0 100 0 Runtine:5 mn Flowrate: 1.0
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In an eleventh aspect of the present invention, there is provided use of a compound
of formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a

medicament for the prophylaxis or treatment of Epilepsy.

In a twelfth aspect of the present invention, there is provided use of a compound of
formula (1a) according to the sixth aépect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a

medicament for the prophylaxis or treatment of Pain Disorders.

In a thirteenth aspect of the present invention, there is provided use of a compound
of formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a -

medicament for the prophylaxis or treatment of Gynaecological Pain.

In a fourteenth aspect of the present invention, there is provided use of a compound
of formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a

medicament for the prophylaxis or treatment of Cardiac Arrhythmias.

In a fifteenth aspect of the present invention, there is provided use of a compound of
formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a

medicament for the prophylaxis or treatment of Thromboembolic Events.

In a sixteenth aspect of the present invention, there is provided use of a compound of
formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a

medicament for the prophylaxis or treatment of Cardiovascular Diseases.

In a seventeenth aspect of the present invention, there is provided use of a
compound of formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a

medicament for the prophylaxis or treatment of Disorders of the Auditory System.

In an eighteenth aspect of the present invention, there is provided use of a
compound of formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a

medicament for the prophylaxis or treatment of Migraine.



W (TAC 215-350 nn), Ms (TIC 100-1000 ne, ESI+ or

ESI-) XBridge C18 4.6x50 mm 5 pm Eluent A: 0.05%
wo\quened79-orm ¢ Acid Eluent B: 0.05% Form ¢ AcP@I/GB2009/050787

Acetonitrile 55 Gradient: 2Time (mn) %A 9B 0 95 5

0.5 95 5 13.00 5 95 13.50 5 95 14.50 95 _
In an nineteenth aspect of the present invention, there is provided use of a

compound of formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a

medicament for the prophylaxis or treatment of Gastrointestinal Disorders.

In a twentieth aspect of the present invention, there is provided use of a compound of
formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a
medicament for the prophylaxis or treatment of Vascular and Visceral Smooth

Muscle Disorders.

In a twenty-first aspect of the present invention, there is provided use of a compound
of formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a

medicament for the prophylaxis or treatment of Metabolic Disorders.

In a twenty-second aspect of the present invention, there is provided use of a
compound of formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a

medicament for the prophylaxis or treatment of Memory Loss.

In a twenty-third aspect of the present invention, there is provided use of a compound
of formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a
medicament for the prophylaxis or treatment of CNS-Mediated Motor Dysfunction

Disorders.

In a twenty-fourth aspect of the present invention, there is provided use of a
compound of formula (1a) according to the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in the preparation of a

medicament for the prophylaxis or treatment of Ophthalmic Disorders.

Preferably, in any one of the sixth to twenty-fourth aspects of the invention, X is a
group of formula OR7 wherein R7 is a hydrogen atom or an alkyl group having from 1
to 6 carbon atoms which may optionally be substituted with a substituent selected
from the group consisting of alkylsulfonylalkyl groups comprising alkyl groups having
from 1 to 6 carbon atoms which are substituted with alkylsulfonyl groups having from
1 to 6 carbon atoms, saturated or partially unsaturated heterocyclic groups containing

at least one nitrogen, oxygen or sulphur atom which are 4- to 14- membered



515.00 955 Run tinme:15 mn Flowrate:1.5 m/mn
I njection volune:5 pl Colum tenperature: 30C

w®ei1em0i1on: UV ( TAC 210-400 nnm), MS (TIC 100- 700CTEGB2009/050787
ESI +, ESI-, APClI+, APCI-) 23O
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satgggéqupé partially unsaturated heterocyclic groups having one or more rings

mé@dn@@‘ %Tl@%é@éét[n‘afédlé’ﬂ' ;%Fﬁéll?%ﬁéat“‘btbﬂ (ﬂw@te'réiéy):ﬁ’& gfdups @iy one
or more rlng(s) said sét_u;a_té& or partl_al_ly_ L_msaturated heterocychc g}o_u_p\s optionally
being substituted with at least one substituent selected from alkyl groups having from
1 to 6 carbon atoms, halogen atoms, alkoxy groups having from 1 to 6 carbon atoms,
haloalkyl groups having from 1 to 6 carbon atoms and carbonyl! groups, alkoxy
groups having from 1 to 6 carbon atoms, carboxyl groups, nitro groups, amino
groups, monalkylamino groups wherein the alkyl groups having from 1 to 6 carbon
atoms, dialkylamino groups wherein each alkyl group is the same or different and
each has from 1 to 6 carbon atoms, halogen atoms and alkoxycarbonyl groups
comprising carbonyl groups substituted by alkoxy groups having from 1 to 6 carbon

atoms, or

X is a group of formula NR8R9 wherein R8 and R9 together with the nitrogen atom to
which they are attached form a 4- to 14- membered nitrogen-containing saturated or
partially unsaturated heterocyclic group having one or more rings (including bridged
saturated or partially unsaturated heterocyclic groups having one or more rings),
which optionally further contains one or more additional nitrogen, oxygen or sulphur
atoms, said saturated or partially unsaturated heterocyclic group optionally being
substituted by one or more substituents selected from the group consisting of alkyl
groups having from 1 to 6 carbon atoms, halogen atoms, haloalkyl groups having
from 1 to 6 carbon atoms, alkoxy groups having from 1 to 6 carbon atoms,
alkoxycarbonyl groups comprising carbonyl groups that are substituted by alkoxy
groups having from 1 to 6 carbon atoms, carboxyl groups, nitro groups, amino
groups, monalkylamino groups wherein the alkyl groups have from 1 to 6 carbon
atoms, dialkylamino groups wherein each alkyl group is the same or different and

each is an alkyl group having from 1 to 6 carbon atoms and hydroxyl groups.

More preferably, in any one of the sixth to twenty-fourth aspects of the invention, X is
a group of formula OR7 wherein R7 is a hydrogen atom or an alky!l group having from
1 to 4 carbon atoms which may optionally be substituted with a substituent selected
from the group consisting of alkylsulfonylalkyl groups comprising alkyl groups having
from 1 to 4 carbon atoms which are substituted with alkylsulfonyl groups having from
1 to 4 carbon atoms and saturated or partially unsaturated heterocyclic groups
containing at least one nitrogen, oxygen or sulphur atom which are 4- to 8-
membered saturated or partially unsaturated heterocyclic groups having one or more

rings (including bridged saturated or partially unsaturated heterocyclic groups having



G yoxyl dinethyl acetal (1.27 g, 12.2 mol, 2.2 eq)

was added to 3- trifluoronethoxyaniline (1.00 g, 5.7
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oxoacetate (11) 2-(Methyl sul fonyl)ethanol (400 ng,
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(b)Mas grdupa of fsriLlcONBBIRO Whesih B8GNdRBEGether with the nitrogen atom

to which they are attached form a saturated or partially unsaturated heterocyclic
group which optionally contains at least one more heteroatom selected from nitrogen,

oxygen and sulphur atoms, said saturated or partially saturated unsaturated
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heterocyclic group optionally further being substituted by one or more substituents
selected from the group consisting of alkyl groups, halogen atoms, haloalkyl groups,
alkoxy groups, alkoxycarbony! groups, carboxyl groups, nhitro groups, amino groups,

monalkylamino groups, dialkylamino groups and hydroxyl groups.

In a twenty-eighth aspect of the present invention, there is provided a method for the
prophylaxis or treatment of a condition or disease ameliorated by Cavx channel
opening comprising administering to said patient an effective amount of a compound
of formula (1a) according to the twenty-seventh aspect of the present invention or a

pharmacologically acceptable salt or prodrug thereof.

In a twenty-ninth aspect of the present invention, there is provided a method for the
prophylaxis or treatment of a condition or disease ameliorated by Cavx channel
inhibition comprising administering to said patient an effective amount of a compound
of formula (1a) according to the twenty-seventh aspect of the present invention or a

pharmacologically acceptable salt or prodrug thereof.

In a thirtieth aspect of the present invention, there is provided a method for the
prophylaxis or treatment of Lower Urinary Tract Disorders comprising administering
to said patient an effective amount of a compound of formula (1a) according to the
twenty-seventh aspect of the present invention or a pharmacologically acceptable

salt or prodrug thereof.

In a thirty-first aspect of the present invention, there is provided a method for the
prophylaxis or treatment of Anxiety and Anxiety-Related Conditions Disorders
comprising administering to said patient an effective amount of a compound of
formula (1a) according to the twenty-seventh aspect of the present invention or a

pharmacologically acceptable salt or prodrug thereof.

In a thirty-second aspect of the present invention, there is provided a method for the
prophylaxis or treatment of Epilepsy comprising administering to said patient an
effective amount of a compound of formula (1a) according to the twenty-seventh
aspect of the present invention or a pharmacologically acceptable salt or prodrug

thereof.

In a thirty-third aspect of the present invention, there is provided a method for the
prophylaxis or treatment of Pain Disorders comprising administering to said patient

an effective amount of a compound of formula (1a) according to the twenty-seventh



(%9 Plel!AEL 99 1.9 L9 17L 1 6L 08 09 Ceneral
Procedure co < < < 00 < co < X HO HO
WO 2010/001179 PCT/GB2009/050787
34

aspect of the present invention or a pharmacologically acceptable salt or prodrug

thereof.

In a thirty-fourth aspect of the present invention, there is provided a method for the
prophylaxis or treatment of Gynaecological Pain comprising administering to said
patient an effective amount of a compound of formula (1a) according to the twenty-
seventh aspect of the present invention or a pharmacologically acceptable salt or

prodrug thereof.

In a thirty-fifth aspect of the present invention, there is provided a method for the
prophylaxis or treatment of Cardiac Arrhythmias comprising administering to said
patient an effective amount of a compound of formula (1a) according to the twenty-
seventh aspect of the present invention or a pharmacologically acceptable salt or

prodrug thereof.

In a thirty-sixth aspect of the present invention, there is provided a method for the
prophylaxis or treatment of Thromboembolic Events comprising administering to said
patient an effective amount of a compound of formula (1a) according to the twenty-
seventh aspect of the present invention or a pharmacologically acceptable salt or

prodrug thereof.

In a thirty-seventh aspect of the present invention, there is provided a method for the
prophylaxis or treatment of Cardiovascular Diseases comprising administering to said
patient an effective amount of a compound of formula (1a) according to the twenty-
seventh aspect of the present invention or a pharmacologically acceptable salt or

prodrug thereof.

In a thirty-eighth aspect of the present invention, there is provided a method for the
prophylaxis or treatment of Disorders of the Auditory System comprising
administering to said patient an effective amount of a compound of formula (1a)
according to the twenty-seventh aspect of the present invention or a

pharmacologically acceptable salt or prodrug thereof.

In a thirty-ninth aspect of the present invention, there is provided a method for the
prophylaxis or treatment of Migraine comprising administering to said patient an
effective amount of a compound of formula (1a) according to the twenty-seventh
aspect of the present invention or a pharmacologically acceptable salt or prodrug

thereof.
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In an fortieth aspect of the present invention, there is provided a method for the
prophylaxis or treatment of Gastrointestinal Disorders comprising administering to
said patient an effective amount of a compound of formula (1a) according to the
twenty-seventh aspect of the present invention or a pharmacologically acceptable

salt or prodrug thereof.

In a forty-first aspect of the present invention, there is provided a method for the
prophylaxis or treatment of Vascular and Visceral Smooth Muscle Disorders
comprising administering to said patient an effective amount of a compound of
formula (1a) according to the twenty-seventh aspect of the present invention or a

pharmacologically acceptable salt or prodrug thereof.

In forty-second aspect of the present invention, there is provided a method for the
prophylaxis or treatment of Metabolic Disorders comprising administering to said
patient an effective amount of a compound formula (1a) according to the twenty-
seventh aspect of the present invention or a pharmacologically acceptable salt or

prodrug thereof.

In a forty-third aspect of the present invention, there is provided a method for the
prophylaxis or treatment of Memory Loss comprising administering to said patient an
effective amount of a compound of formula (1a) according to the twenty-seventh
aspect of the present invention or a pharmacologically acceptable salt or prodrug

thereof.

In a forty-fourth aspect of the present invention, there is provided a method for the
prophylaxis or treatment of CNS-Mediated Motor Dysfunction Disorders comprising
administering to said patient an effective amount of a compound of formula (1a)
according to the twenty-seventh aspect of the present invention or a

pharmacologically acceptable salt or prodrug thereof.

In a forty-fifth aspect of the present invention, there is provided a method for the
prophylaxis or treatment of Ophthalmic Disorders comprising administering to said
patient an effective amount of compound of formula (1a) according to the twenty-
seventh aspect of the present invention or a pharmacologically acceptable salt or

prodrug thereof.

Preferably, in any one of the twenty-seventh to forty-fitth aspects of the invention, X
is a group of formula OR7 wherein R7 is a hydrogen atom or an alkyl group having

from 1 to 6 carbon atoms which may optionally be substituted with a substituent
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selected from the group consisting of alkylsulfonylalkyl groups comprising alkyl
groups having from 1 to 6 carbon atoms which are substituted with alkylsulfonyl
groups having from 1 to 6 carbon atoms, saturated or partially unsaturated
heterocyclic groups containing at least one nitrogen, oxygen or sulphur atom which
are 4- to 14- membered saturated or partially unsaturated heterocyclic groups having
one or more rings (including bridged saturated or partially unsaturated heterocyclic
groups having one or more rings), said saturated or partially unsaturated heterocyclic
groups optionally being substituted with at least one substituent selected from alkyl
groups having from 1 to 6 carbon atoms, halogen atoms, alkoxy groups having from
1 to 6 carbon atoms, haloalkyl groups having from 1 to 6 carbon atoms and carbonyl
groups, alkoxy groups having from 1 to 6 carbon atoms, carboxyl groups, nitro
groups, amino groups, monalkylamino groups wherein the alkyl groups having from 1
to 6 carbon atoms, dialkylamino groups wherein each alkyl group is the same or
different and each has from 1 to 6 carbon atoms, halogen atoms and alkoxycarbonyl
groups comprising carbonyl groups substituted by alkoxy groups having from 1 to 6

carbon atoms, or

X is a group of formula NR8R9 wherein R8 and R9 together with the nitrogen atom to
which they are attached form a 4- to 14- membered nitrogen-containing saturated or
partially unsaturated heterocyclic group having one or more rings (including bridged
saturated or partially unsaturated heterocyclic groups having one or more rings),
which optionally further contains one or more additional nitrogen, oxygen or sulphur
atoms, said saturated or partially unsaturated heterocyclic group optionally being
substituted by one or more substituents selected from the group consisting of alkyl
groups having from 1 to 6 carbon atoms, halogen atoms, haloalkyl groups having
from 1 to 6 carbon atoms, alkoxy groups having from 1 to 6 carbon atoms,
alkoxycarbony! groups comprising carbonyl groups that are substituted by alkoxy
groups having from 1 to 6 carbon atoms, carboxyl groups, nitro groups, amino
groups, monalkylamino groups wherein the alkyl groups have from 1 to 6 carbon
atoms, dialkylamino groups wherein each alkyl group is the same or different and

each is an alkyl group having from 1 to 6 carbon atoms and hydroxyl groups.

More preferably, in any one of the twenty-seventh to forty-fifth aspects of the
invention, X is a group of formula OR7 wherein R7 is a hydrogen atom or an alkyl
group having from 1 to 4 carbon atoms which may optionally be substituted with a
substituent selected from the group consisting of alkylsulfonylalkyl groups comprising

alky! groups having from 1 to 4 carbon atoms which are substituted with alkylsulfonyl
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gropipg Aravingofrem1 H-tp rfgarbon atoms and saturated or partlally unsaturated

heterocyclic groups containing at least one nitrogen, oxygen or sulphur atom which
are 4- to 8- membered saturated or partially unsaturated heterocyclic groups having
one or more rings (including bridged saturated or partially unsaturated heterocyclic
groups having one or more rings), said saturated or partially unsaturated heterocyclic
groups optionally being substituted with at least one substituent selected from alkyl
groups having from 1 to 4 carbon atoms, halogen atoms and alkoxy groups having

from 1 to 4 carbon atoms, or

X is a group of formula NR8R9 wherein R8 and R9 together with the nitrogen atom to
which they are attached form a 4- to 8- membered saturated or partially unsaturated
nitrogen-containing heterocyclic group having one or more rings (including bridged
saturated or partially unsaturated heterocyclic groups having one or more rings),
which optionally further contains one or more additional nitrogen, oxygen or sulphur
atoms, said saturated or partially unsaturated heterocyclic group optionally being
substituted by one or more substituents selected from the group consisting of alkyl
groups having from 1 to 4 carbon atoms, halogen atoms, haloalkyl groups having
from 1 to 4 carbon atoms, alkoxy groups having from 1 to 4 carbon atoms,
alkoxycarbonyl groups comprising carbonyl groups that are substituted by alkoxy
groups having from 1 to 4 carbon atoms, carboxyl groups, nitro groups, amino
groups, monalkylamino groups wherein the alkyl groups have from 1 to 4 carbon
atoms, dialkylamino groups wherein each alkyl group is the same or different and

each is an alkyl group having from 1 to 4 carbon atoms and hydroxyl groups.

Yet more preferably, in any one of the twenty-seventh to forty-fifth aspects of the
invention, X is a group of formula OR7 wherein R7 is a hydrogen atom, an ethyl
group, a methylsulfonylethyl group or a 2-morpholin-4-ylethyl group, or

X is a group of formula NR8R9 wherein R8 and RS together with the nitrogen atom to
which they are attached form a 4- to 8- membered nitrogen-containing saturated
heterocyclic group having one or more rings (including bridged saturated or partially
unsaturated heterocyclic groups having one or more rings), which optionally further
comprises an additional nitrogen, oxygen or sulphur atom, said saturated
heterocyclic group optionally being substituted by one or more substituents selected

from hydroxyl groups, methyl groups and ethyl groups.
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Most preferably, in any one of the twenty-seventh to forty-fifth aspects of the

invention, X is a group of formula OR7 wherein R7 is a hydrogen atom, an ethyl

group, a methylsulfonylethyl group or a 2-morpholin-4-ylethyl group, or

X is a group of formula NR8R9 wherein R8 and R9 together with the nitrogen atom to
which they are attached form a morpholine ring, a 4-—hydroxypiperidine ring, a
piperazine ring, a 4-methylpiperazin-1-yl ring, a N-methyl-3,8-
diazabicyclo[3.2.1]octane ring, a 3-methyl-3,8-diaza-bicyclo[3.2.1]octane ring or a 8-

methyl-3,8-diaza-bicyclo[3.2.1]octane ring.

In the twenty-fifth and twenty-sixth aspects of the inventions, most preferably said
methods comprise administering to the patient in need thereof an effective amount of
a compound of formula (1) according to (20) or (21) or a pharmacologically

acceptable salt or prodrug thereof.

In any one of the twenty-seventh to forty-fith aspects of the invention, most
preferably said methods comprise administering to the patient in need thereof an
effective amount of a compound of formula (1) according to (20) or (21), an N-Me
piperazine compound according to (22), a compound selected from the list below or a

pharmacologically acceptable salt or prodrug thereof.
2-(4-fluoro-1H-indol-3-yl)-2-oxoacetic acid,
2-(5-fluoro-1H-indol-3-yl)-2-oxoacetic acid,
2-(6-fluoro-1H-indol-3-yl)-2-oxoacetic acid,
2-(6-chloro-1H-indol-3-yl)-2-oxoacetic acid,
2-(5-bromo-1H-indol-3-yl)-2-oxoacetic acid,
2-(6-bromo-1H-indol-3-yl)-2-oxoacetic acid,
2-(1-methyl-1H-indol-3-yl)-2-oxoacetic acid,
2-(2-methyl-1H-indol-3-yl)-2-oxoacetic acid,
2-(5-methoxy-1H-indol-3-yl)-2-oxoacetic acid,
2-(6-methoxy-1H-indol-3-yl)-2-oxoacetic acid,

ethyl 2-(1H-indol-3-yl)-2-oxoacetate,
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ethyl 2-(6-fluoro-1H-indol-3-yl)-2-oxoacetate,

ethyl 2-(6-methoxy-1H-indol-3-yl)-2-oxoacetate,
1-(5-bromo-1H-indol-3-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione,
1-(2-methyl-1H-indol-3-yI)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione, and
1-(5,6-dimethoxy-1H-indol-3-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione.

In a forty-sixth aspect of the present invention, there is provided a compound of
formula (1) according to any one of (1) to (21) or a pharmacologically acceptable salt
or prodrug thereof for use in the prophylaxis or treatment of the diseases or

conditions recited in the fourth and fifth aspects of the invention recited above.

In a forty-seventh aspect of the present invention, there is provided a compound of
formula (1a) as defined in the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof for use in the prophylaxis or
treatment of any disease or condition recited in the sixth to twenty-fourth aspects of

the invention recited above.

In a forty-eighth aspect of the present invention there is provided a pharmaceutical
composition comprising a pharmacologically acceptable diluent or carrier and at least
two active ingredients, wherein said active ingredients comprise at least one
compound of formula (1) according to any one of (1) to (21) or a pharmacologically
acceptable salt or prodrug thereof, at least one N-methyl piperazine derivative as
defined in (22) or a pharmacologically acceptable salt or prodrug thereof, or a
compound of formula (1a) as defined in the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof in combination with at least one
compound selected from the group consisting of muscarinic receptor antagonists, 33
adrenergic receptor agonists, neurokinin K receptor antagonists, vanilloid VR1
agonists, calcium channel a2 d ligands, potassium channel activators, calcium
channel inhibitors, sodium channel blockers, serotonin and norepinephrine reuptake
inhibitors (SNRIs), 5-HT antagonists, alpha-1 adrenoceptor antagonists, tricyclic
antidepressants, N-methyl-D-aspartate (NMDA) receptor antagonists, cannabinoid
receptor agonists, anti-convulsants, aldose reductase inhibitors, opioids, alpha
adrenoceptor agonists, P2X receptor antagonists, acid-sensing ion channel

modulators, NGF receptor modulators, nicotinic acetylcholine receptor modulators,
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synaptic vesicle protein 2A ligands and non-steroidal anti-inflammatory drugs
(NSAIDs).

Preferred pharmaceutical combinations according to the present invention include:

(1) a pharmaceutical composition comprising a pharmacologically acceptable
diluent or carrier and a combination of active ingredients, wherein said active
ingredients comprise at least one compound of formula (1) according to any one of
(1) to (21) or a pharmacologically acceptable salt or prodrug thereof, at least one N-
methyl piperazine derivative as defined in (22) or a pharmacologically acceptable salt
or prodrug thereof, or at least one compound of formula (1a) as defined in the sixth
aspect of the present invention or a pharmacologically acceptable salt or prodrug
thereof in combination at least one compound selected from the group consisting of
muscarinic receptor antagonists, B3 adrenergic receptor agonists, neurokinin K
receptor antagonists, vanilloid VR1 agonists, calcium channel 02 & ligands,
potassium channel activators, calcium channel inhibitors, sodium channel blockers,
serotonin and norepinephrine reuptake inhibitors (SNRIs), 5-HT antagonists and a-1

adrenoceptor antagonists; and

(2) a pharmaceutical composition comprising a pharmacologically acceptable
diluent or carrier and a combination of active ingredients, wherein said active
ingredients comprise at least one compound of formula (1) according to any one of
(1) to (21) or a pharmacologically acceptable salt or prodrug thereof, at least one N-
methyl piperazine derivative as defined in (22) or a pharmacologically acceptable salt
or prodrug thereof, or at least one compound of formula (1a) as defined in the sixth
aspect of the present invention or a pharmacologically acceptable salt or prodrug
thereof in combination at least one compound selected from the group consisting of
neurokinin K receptor antagonists, vanilloid VR1 agonists, calcium channel a2 &
ligands, potassium channel activators, calcium channel inhibitors, sodium channel
blockers, serotonin and norepinephrine reuptake inhibitors (SNRIs), tricyclic
antidepressants, N-methyl-D-aspartate (NMDA) receptor antagonists, cannabinoid
receptor agonists, anti-convulsants, aldose reductase inhibitors, opioids, alpha
adrenoceptor agonists, P2X receptor antagonists, acid-sensing ion channel
modulators, NGF receptor modulators, nicotinic acetylcholine receptor modulators,
synaptic vesicle protein 2A ligands and non-steroidal anti-inflammatory drugs
(NSAIDs).
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The combinations of preferred option (1) are of particular use in the prophylaxis or
treatment of lower urinary tract disorders. The combinations of preferred option (2)

are of particular use in the prophylaxis or treatment of pain.

In a forty-ninth aspect of the present invention there is provided use of at least one
compound of formula (1) according to any one of (1) to (21) or a pharmacologically
acceptable salt or prodrug thereof, at least one N-methyl piperazine derivative as
defined in (22) or a pharmacologically acceptable salt or prodrug thereof, or at least
one compound of formula (1a) as defined in the sixth aspect of the present invention
or a pharmacologically acceptable salt or prodrug thereof and at least one compound
selected from the group consisting of muscarinic receptor antagonists, 3 adrenergic
receptor agonists, neurokinin K receptor antagonists, vanilloid VR1 agonists, calcium
channel a2 3 delta ligands, potassium channel inhibitors, calcium channel inhibitors,
sodium channel blockers, serotonin and norepinephrine reuptake inhibitors (SNRis),
5-HT antagonists and a-1 adrenoceptor antagonists in the manufacture of a

medicament for the prophylaxis or treatment of lower urinary tract disorders.

In a fiftieth of the present invention there is provided use of at least one compound of
formula (1) according to any one of (1) to (21) or a pharmacologically acceptable salt
or prodrug thereof, at least one N-methyl piperazine derivative as defined in (22) or a
pharmacologically acceptable salt or prodrug thereof, or at least one compound of
formula (1a) as defined in the sixth aspect of the present invention or a
pharmacologically acceptable salt or prodrug thereof and at least one compound
selected from the group consisting of neurokinin K receptor antagonists, vanilloid
VR1 agonists, calcium channel a2 & delta ligands, potassium channel inhibitors,
calcium channel inhibitors, sodium channel blockers, serotonin and norepinephrine
reuptake inhibitors (SNRIs), tricyclic antidepressants, N-methyl-D-aspartate (NMDA)
receptor antagonists, cannabinoid receptor agonists, anti-convulsants, aldose
reductase inhibitors, opioids, alpha adrenoceptor agonists, P2X receptor antagonists,
acid-sensing ion channel modulators, NGF receptor modulators, nicotinic
acetylcholine receptor modulators, synaptic vesicle protein 2A ligands and non-
steroidal anti-inflammatory drugs (NSAIDs) in the manufacture of a medicament for

the prophylaxis or treatment of pain.
Detailed Description of the Invention

In the compounds of the present invention, the alkyl group in the definitions of R1,
R2, R3, R4, R5, R6, R7, R8 and R9 is preferably an alkyl group having from 1 to 6
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carbon atoms, more preferably an alkyl group having from 1 to 4 carbon atoms and

most preferably a methyl group, an ethyl group or an i-propyl group.

In the compounds of the present invention, the arylsulphonyl group in the definitions
of R1, R2, R3 and R4 is preferably an arylsulphonyl group wherein the aryl moiety
has from 5 to 14 carbon atoms which may optionally be substituted with at least one
substituent selected from alkyl groups having from 1 to 6 carbon atoms, halogen
atoms, haloalkyl groups having from 1 to 6 carbon atoms, alkoxy groups having from
1 to 6 carbon atoms, alkoxycarbonyl groups wherein the alkoxy group has from 1to 6
carbon atoms, carboxyl groups, hydroxyl groups, amino groups, monalkylamino
groups wherein the alkyl group has from 1 to 6 carbon atoms, dialkylamino groups
wherein each alkyl group may be the same or different and has from 1 to 6 carbon
atoms, nitro groups, acylamino groups comprising a carbonylamino group in which
the carbonyl is substituted with a hydrogen atom or an alkyl group having from 1 to 6
carbon atoms, alkoxycarbonylamino groups comprising a carbonylamino group which
is substituted with an alkoxy group having from 1 to 6 carbon atoms, alkylsulphonyl
groups having from 1 to 6 carbon atoms, alkylsulphonylamino groups having from 1
to 6 carbon atoms and cyano groups, alkylsulphonylamino groups having from 1 to 6
carbon atoms, arylsulphonylamino groups wherein the aryl moiety has from 5 to 14
carbon atoms which may optionally be substituted with at least one substituent
selected from alkyl groups having from 1 to 6 carbon atoms, halogen atoms,
haloalkyl groups having from 1 to 6 carbon atoms, alkoxy groups having from 1 to 6
carbon atoms, alkoxycarbonyl groups wherein the alkoxy group has from 1 to 6
carbon atoms, carboxyl groups, hydroxyl groups, amino groups, monalkylamino
groups wherein the alkyl group has from 1 to 6 carbon atoms, dialkylamino groups
wherein each alkyl group may be the same or different and has from 1 to 6 carbon
atoms, nitro groups, acylamino groups comprising a carbonylamino group in which
the carbonyl is substituted with a hydrogen atom or an alkyl group having from 1 to 6
carbon atoms. Examples of the unsubstituted arylsulphonyl groups include
phenylsulphonyl, indenylsulphonyl, naphthylsulphonyl, phenanthrenylsulphonyl and
anthracenylsulphonyl groups. More preferred arylsulphonyl groups include
phenylsulphonyl groups which may optionally substituted by 1 or 2 alkyl groups

having from 1 to 6 carbon atoms.

In the compounds of the present invention, the haloalkyl group in the definitions of
R1, R2, R3, R4, R8 and R9 is preferably an alkyl group as defined above which is

substituted with one or more halogen atoms. More preferably, it is an alkyl group
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having from 1 to 4 carbon atoms that is substituted with at least one chlorine or
fluorine atom and most preferably it is a chloromethyl group, a trichloromethyl group,

a trifluoromethyl group or a tetrafluoroethyl group.

In the compounds of the present invention, the alkoxy group in the definitions of R1,
R2, R3, R4, R7, R8 and R9 is preferably an alkoxy group having from 1 to 6 carbon
atoms, more preferably an alkoxy group having from 1 to 4 carbon atoms and most

preferably a methoxy or ethoxy group.

in the compounds of the present invention, the haloalkoxy group in the definitions of
R1, R2, R3 and R4, is preferably an alkoxy group as defined above that is substituted
by one or more halogen atoms, more preferably a haloalkoxy group having from 1 to
4 carbon atoms substituted by one or more chlorine or fluorine atoms and most
preferably a chloromethoxy group, a trichloromethoxy group, a trifluoromethoxy

group or a pentafluoroethoxy group.

In the compounds of the present invention, the hydroxyalkyl group in the definition of
R1, R2, R3 and R4 is preferably an alkyl group as defined above which is substituted
by at least one hydroxy group, more preferably an alkyl group having from 1 to 4
carbon atoms which is substituted with a hydroxy group and most preferably a

hydroxylmethyl group or a 2-hydroxyethyl group.

In the compounds of the present invention, the alkoxycarbonyl group in the
definitions of R1, R2, R3, R4, R7, R8 and R9 is preferably a carbonyl group which is
substituted with an alkoxy group as defined above, and is more preferably a

methoxycarbonyl or ethoxycarbonyl group.

In the compounds of the present invention, the alkoxycarbonylamino group in the
definitions of R1, R2, R3 and R4, is preferably an amino group which is substituted
with an alkoxycarbonyl group as defined above, and is more preferably a

methoxycarbonylamino or ethoxycarbonylamino group.

In the compounds of the present invention, the monalkylamino group in the
definitions of R1, R2, R3, R4, R7, R8 and R9 is preferably an amino group which is
substituted with one alkyl group as defined above, and is more preferably a

methylamino, ethylamino or t-butylamino group.

In the compounds of the present invention, the dialkylamino group in the definitions
of R1, R2, R3, R4, R7, R8 and R9 is preferably an amino group which is substituted
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with two alkyl groups as defined above which may be the same or different from each

other, and is more preferably a dimethylamino or diethylamino group.

In the compounds of the present invention, the acylamino group in the definitions of
R1, R2, R3 and R4 is preferably an amino group which is substituted with an acyl
group having from 1 to 6 carbon atoms and is more preferably an acetylamino or

propanoylamino group.

In the compounds of the present invention, the alkylsulphonyl group in the definitions
of R1, R2, R3 and R4 is preferably a sulphonyl group which is substituted with an
alkyl group as defined above and is more preferably a methylsulphonyl or

ethylsulphonyl group.

In the compounds of the present invention, the alkylsulphonylamino group in the
definitions of R1, R2, R3 and R4 is preferably an amino group which is substituted
with an alkylsulphonyl group as defined above and is more preferably a

methylsulphonylamino or ethylsulphonylamino group.

In the compounds of the present invention, the saturated or partially unsaturated
heterocyclic group in the definition of R7 is preferably a 4- to 14- membered
saturated or partially unsaturated heterocyclic group having one or more rings
(including bridged saturated or partially unsaturated heterocyclic groups having one
or more rings), said saturated or partially unsaturated heterocyclic group optionally
being substituted with at least one substituent selected from alkyl groups having from
1 to 6 carbon atoms, halogen atoms, alkoxy groups having from 1 to 6 carbon atoms,
haloalkyl groups having from 1 to 6 carbon atoms and carbonyl groups, alkoxy
groups having from 1 to 6 carbon atoms, carboxyl groups, nitro groups, amino
groups, monalkylamino groups wherein the alkyl groups having from 1 to 6 carbon
atoms, dialkylamino groups wherein each alkyl group is the same or different and
each has from 1 to 6 carbon atoms, halogen atoms and alkoxycarbonyl groups
comprising carbonyl groups substituted by alkoxy groups having from 1 to 6 carbon
atoms, more preferably a 4- to 8- membered saturated or partially unsaturated
heterocyclic group containing at least one nitrogen, oxygen or sulphur atom having
one or more rings, including bridged-ring groups, said saturated or partially
unsaturated heterocyclic group optionally being substituted with at least one
substituent selected from alkyl groups having from 1 to 4 carbon atoms, halogen
atoms and alkoxy groups having from 1 to 4 carbon atoms, and most preferably a

morpholin-4-yl group.
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hitrogen-containing saturated or partially unsaturated heterocyclic group having one
or more rings (including bridged saturated or partially unsaturated heterocyclic
groups having one or more rings), which optionally further contains one or more
additional hitrogen, oxygen or sulphur atoms, said saturated or partially unsaturated
heterocyclic group optionally being substituted by one or more substituents selected
from the group consisting of alkyl groups having from 1 to 6 carbon atoms, halogen
atoms, haloalkyl groups having from 1 to 6 carbon atoms, alkoxy groups having from
1 to 6 carbon atoms, alkoxycarbonyl groups comprising carbonyl groups that are
substituted by alkoxy groups having from 1 to 6 carbon atoms, carboxyl groups, nitro
groups, amino groups, monalkylamino groups wherein the alkyl groups have from 1
to 6 carbon atoms, dialkylamino groups wherein each alkyl group is the same or
different and each is an alkyl group having from 1 to 6 carbon atoms and hydroxyl
groups, more preferably the saturated or partially unsaturated heterocyclic group in
the definition of NR8R9 is a 4- to 8- membered nitrogen-containing saturated
heterocyclic group having one or more rings, including bridged-ring saturated
heterocyclic groups, which may further comprise an additional nitrogen, oxygen or
sulphur atom, said saturated heterocyclic group optionally being substituted by one
or more substituents selected from hydroxyl groups, methyl groups and ethyl groups,
and most preferably it is a morpholine ring, a 4-hydroxypiperidine ring, a piperazine
ring, a N-methyl-3,8-diazabicyclo[3.2.1]octane ring, a 3-methyl-3,8-diaza-
bicyclo[3.2.1]octane ring or a 8-methyl-3,8-diaza-bicyclo[3.2.1]octane ring and, in the
uses and methods of the invention such as in the treatment and prevention of pain, it

is a N-methylpiperazine ring.

The compounds of formulae (1) and (1a) and pharmacologically active prodrugs and
salts thereof contain some substituents for which there exist isosteres, and
compounds containing such isosteres in place of said substituents also form a part of
the present invention. For example, where the compounds of formulae (1) and (1a)
and pharmacologically active prodrugs or salts thereof contain a carboxyl group, this

can be replaced with a tetrazolyl group.

Hydrates or solvates of the compounds of formulae (1) and (1a), prodrugs thereof
and pharmacologically acceptable salts thereof can also be used and form a part of

the invention.
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Some compounds of formulae (1) and (1a) and their pharmacologically acceptable
salts or prodrugs thereof of the present invention may have one or more asymmetric
carbons, and optical isomers (including diastereomers) due to the presence of
asymmetric carbon atom(s) in the molecule can exist. These isomers are included in
the present invention, both as individual isomers and mixtures thereof in all possible

ratios.

The compounds of formulae (1) and (1a) of the present invention can form
pharmacologically acceptable salts and pro-drugs and these form a part of the
present invention. Examples of such salts include inorganic salts such as ammonium
salts; organic amine salts such as t-octylamine salts, dibenzylamine salts, morpholine
salts, glucosamine salts, phenylglycine alkyl ester salts, ethylenediamine salts, N-
methylglucamine salts, guanidine salts, diethylamine salts, triethylamine salts,
dicyclohexylamine salts, N,N'-dibenzylethylenediamine salts, chloroprocaine salts,
procaine salts, diethanolamine salts, N-benzyl-N-phenethylamine salts, piperazine
salts, tetramethylammonium salts and tris(hydroxymethyl)aminomethane salts;
hydrohalogenated salts such as hydrofluoric acid salts, hydrochlorides,
hydrobromides and hydroiodides; inorganic acid salts such as nitrates, perchlorates,
sulfates and phosphates; lower alkanesulfonate salts such as methanesulfonates,
trifluoromethanesulfonates and ethanesulfonates; arylsulfonate salts such as
benzensulfonates and p-toluenesulfonates; organic acid salts such as acetates,
malates, fumarates, succinates, citrates, tartrates, oxalates and maleates; and amino
acid salts such as ornithinates, glutamates and aspartates. Of these, organic amine

salts are more preferred and triethylamine salts are most preferred.

The compounds of formulae (1) and (1a) of the present invention can be
administered in the form of prodrugs. A Prodrugs are derivatives of the
pharmacologically active compound in which one or more of the substituents on said
compound are protected by a group which is then removable by a biological process
(e.g. hydrolysis) in vivo after administration to the patient. Many suitable prodrugs
are well-known to the person in the art and can be found, for example, in “Greene’s
Protective Groups in Organic Synthesis”, 4™ Edition, 2006, Wiley-VCH. Suitable
examples of such prodrugs include pharmacologically acceptable esters of the
compound having the formulae (1) or (1a) wherein a carboxyl moiety of the
compound having the formula (1) or (1a) is esterified. The pharmacologically
acceptable esters are not particularly restricted, and can be selected by a person

with an ordinary skill in the art. In the case of said esters, it is preferable that such
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esters can be cleaved by a biological process such as hydrolysis in vivo. The group
constituting the said esters (the group shown as R when the esters thereof are
expressed as ~COOR) can be, for example, a C4-C4 alkoxy C4-C4 alkyl group such
as methoxyethyl, 1-ethoxyethyl, 1-methyl-1-methoxyethyl, 1-(isopropoxy)ethyl, 2-
methoxyethyl, 2-ethoxyethyl, 1,1-dimethyl-1-methoxymethyl, ethoxymethyl,
propoxymethyl, isopropoxymethyl, butoxymethyl or t-butoxymethyl;, a C4-C4
alkoxylated C;-C,4 alkoxy C4-C4 alkyl group such as 2-methoxyethoxymethyl; a Ce-C1o
aryloxy C4-C, alkyl group such as phenoxymethyl; a halogenated C4-C4 alkoxy C4-Cs4
alkyl group such as 2,2,2-trichloroethoxymethyl or bis(2-chloroethoxy)methyl; a C1-C4
alkoxycarbonyl C;-C4 alkyl group such as methoxycarbonylmethyl; a cyano C4-C4
alkyl group such as cyanomethyl or 2-cyanoethyl; a C4-C4 alkylthiomethyl group such
as methylthiomethyl or ethylthiomethyl; a Ce-Cso arylthiomethyl group such as
phenylthiomethyl or naphthylthiomethyl; a C4-C, alkylsulfonyl C4-C4 lower alkyl group,
which may be optionally substituted with a halogen atom(s) such as 2-
methanesulfonylethyl or 2-trifluoromethanesulfonylethyl; a Ce-C1o arylsulfonyl C4-Cy4
alkyl group such as 2-benzenesulfonylethyl or 2-toluenesulfonylethyl; a C4-C;
aliphatic acyloxy C4-C, alkyl group such as formyloxymethyl, acetoxymethyl,
propionyloxymethyl, butyryloxymethyl,  pivaloyloxymethyl,  valeryloxymethyl,
isovaleryloxymethyl, hexanoyloxymethyl, 1-formyloxyethyl, 1-acetoxyethyl, 1-
propionyloxyethyl,  1-butyryloxyethyl, ~1-pivaloyloxyethyl, 1-valeryloxyethyl, 1-
isovaleryloxyethyl,  1-hexanoyloxyethyl, 2-formyloxyethyl, 2-acetoxyethyl, ~ 2-
propionyloxyethyl,  2-butyryloxyethyl, 2-pivaloyloxyethyl, 2-valeryloxyethyl, 2-
isovaleryloxyethyl, 2-hexanoyloxyethyl, 1-formyloxypropyl, —1-acetoxypropyl, 1-
propionyloxypropyl, 1-butyryloxypropyl, 1-pivaloyloxypropyl, 1-valeryloxypropyl, 1-
isovaleryloxypropyl, 1-hexanoyloxypropyl, 1-acetoxybutyl, 1-propionyloxybutyl, 1-
butyryloxybutyl,  1-pivaloyloxybutyl, 1-acetoxypentyl, 1-propionyloxypentyl, 1-
butyryloxypentyl, 1-pivaloyloxypentyl or 1-pivaloyloxyhexyl; a Cs-Cs
cycloalkylcarbonyloxy C;-C, alkyl group such as cyclopentylcarbonyloxymethyl,

cyclohexylcarbonyloxymethyl, 1-cyclopentylcarbonyloxyethyl, 1-
cyclohexylcarbonyloxyethyl, 1-cyclopentylcarbonyloxypropyl, 1-
cyclohexylcarbonyloxypropyl, 1-cyclopentylcarbonyloxybutyl or 1-

cyclohexylcarbonyloxybutyl; a Ce-Cyo arylcarbonyloxy Cs4-C, alkyl group such as
benzoyloxymethyl; a C-Cs alkoxycarbonyloxy C4-C4 alkyl group such as

methoxycarbonyloxymethyl, 1-(methoxycarbonyloxy)ethyl, 1-
(methoxycarbonyloxy)propyl, 1-(methoxycarbonyloxy)butyl, 1-
(methoxycarbonyloxy)pentyl, 1-(methoxycarbonyloxy)hexyl,

ethoxycarbonyloxymethyl, 1-(ethoxycarbonyloxy)ethyl, 1-(ethoxycarbonyloxy)propyl,
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1-(ethoxycarbonyloxy)butyl, 1-(ethoxycarbonyloxy)pentyl, 1-
(ethoxycarbonyloxy)hexyl, propoxycarbonyloxymethyl, 1-(propoxycarbonyloxy)ethyl,
1-(propoxycarbonyloxy)propyl, 1-(propoxycarbonyloxy)butyl,
isopropoxycarbonyloxymethyl, 1-(isopropoxycarbonyloxy)ethyl, 1-
(isopropoxycarbonyloxy)butyl, butoxycarbonyloxymethyl, 1-(butoxycarbonyloxy)ethyl,
1-(butoxycarbonyloxy)propyl, 1-(butoxycarbonyloxy)butyl,
isobutoxycarbonyloxymethyl, 1-(isobutoxycarbonyloxy)ethyl, 1-
(isobutoxycarbonyloxy)propyl, 1-(isobutoxycarbonyloxy)butyl, t-
butoxycarbonyloxymethyl, 1-(t-butoxycarbonyloxy)ethyl, pentyloxycarbonyloxymethyl,
1-(pentyloxycarbonyloxy)ethyl, 1-(pentyloxycarbonyloxy)propyl,
hexyloxycarbonyloxymethyl, 1-(hexyloxycarbonyloxy)ethyl or 1-

(hexyloxycarbonyloxy)propyl; a Cs-Cs cycloalkyloxycarbonyloxy C4-C, alkyl group
such as cyclopentyloxycarbonyloxymethyl, 1-(cyclopentyloxycarbonyloxy)ethyl, 1-
(cyclopentyloxycarbonyloxy)propyl, 1-(cyclopentyloxycarbonyloxy)butyl,
cyclohexyloxycarbonyloxymethyl, 1-(cyclohexyloxycarbonyloxy)ethyl, 1-
(cyclohexyloxycarbonyloxy)propyl or 1-(cyclohexyloxycarbonyloxy)butyl; a [5-(C4-C,4
alkyl)-2-oxo-1,3-dioxolen-4-ylimethyl group such as (5-methyl-2-oxo-1,3-dioxolen-4-
yhmethyl, (5-ethyl-2-oxo-1,3-dioxolen-4-yl)methyl,  (5-propyl-2-oxo-1,3-dioxolen-4-
yhmethyl, (5-isopropyl-2-oxo-1,3-dioxolen-4-yl)methyl or (5-butyl-2-oxo-1,3-dioxolen-
4-yl)methy; a [5-(phenyl, which may be optionally substituted with a C4-C4 alkyl, C4-
C, alkoxy or halogen atom(s))-2-oxo-1,3-dioxolen-4-yllmethyl group such as (5-
phenyl-2-0xo-1,3-dioxolen-4-yl)methyl, [5-(4-methylphenyl)-2-oxo-1,3-dioxolen-4-
yllmethyl, [5-(4-methoxyphenyl)-2-oxo-1,3-dioxolen-4-yllmethyl, [5-(4-fluorophenyl)-2-
oxo-1,3-dioxolen-4-ylimethyl or [5-(4-chlorophenyl)-2-oxo-1,3-dioxolen-4-ylJmethyl; or
a phthalidyl group, which may be optionally substituted with a C4-C4 alkyl or C4-C,4
alkoxy group(s), such as phthalidyl, dimethylphthalidyl or dimethoxyphthalidyl, and is
preferably a pivaloyloxymethyl group, phthalidyl group or (5-methyl-2-oxo-1,3-
dioxolen-4-yl)methyl group, and more preferably a (5-methyi-2-oxo-1,3-dioxolen-4-

yl)methyl group.

In the combinations according to the forty-eighth aspect of the present invention,
typical examples of each of the classes of compounds that can be used in
combination with the compounds having the general formula (1) or (1a) or a
pharmacologically acceptable salt or prodrug thereof of the present invention are as

follows:
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1. Examples of muscarinic receptor antagonists (including but not limited to selective
M3 antagonists) include esoxybutynin, oxybutynin [especially the chloride],
tolterodine [especially the tartrate], solifenacin [especially the succinate], darifenacin
[especially the hydrobromide], temiverine, fesoterodine, imidafenacin and trospium

[especially the chloride].

2. Examples of B3 adrenergic receptor agonists include YM-178 and solabegron,
KUC-7483.

3. Examples of neurokinin K receptor antagonists (including selective NK-1

antagonists) include cizolirtine and casopitant.

4. Examples of vanilloid VR1 agonists include capsaicin, resiniferatoxin and NDG-
8243.

5. Examples of calcium channel a2 8 ligands include gabapentin and pregabalin.

6. Examples of potassium channel activators (including activators of KCNQ, BKCa
channels, Kv channels and KATP channels) include KW-7158, NS-8 and retigabine.

7. Examples of calcium channel inhibitors (including Cav2.2 channel inhibitors)
include ziconotide and NMED-160.

8. Examples of sodium channel blockers include lidocaine, lamotrigine, VX-409,

ralfinamide and carbamazepine.

9. Examples of serotonin and norepinephrine reuptake inhibitors (SNRIs) include

duloxetine and venlafaxine

10. Examples of 5-HT antagonists including 5-HT1a antagonists and 5HT3

antagonists.
11. Examples of a-1 adrenoceptor antagonists include tamsulosin.

12. Examples of tricyclic antidepressants include amitriptyline, amoxapine,
clomipramine, dosulepin (dothiepin), doxepin, imipramine, lofepramine, nortriptyline,

and trimipramine.

13. Examples of N-methyl-D-aspartate (NMDA) receptor antagonists include
ketamine, memantine, amantadine, AVP-923, NP-1 and EVT-101.
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14, Examples of cannabinoid receptor agonists include GW-1000 (Sativex) and KDS-
2000.

15. Anti-convulsants. Examples include lacosamide, carbamazepine, topiramate,

oxcarbazepine and levetiracetam

16. Examples of aldose reductase inhibitors include tolrestat, zopolrestat, zenarestat,

epalrestat, sorbinil, AS-3201, fidarestat, risarestat, ponalrestat and alrestatin.
17. Examples of opioids (e.g. mu opioid agonists) include fentanyl and tapenfadol.

18. Examples of a adrenoceptor agonists include as-adrenoceptor agonists such as
ethoxamine, phenylephrine, oxymetazoline, tetrahydralazine and xylometazoline and
a,-adrenoceptor agonists such as clonidine, guanabenz, guanfacine and a-

methyldopa.

19. Examples of P2X receptor antagonists including P2X2 receptor antagonists and

P2X7 receptor antagonists.
20. Examples of acid-sensing ion channel modulators include amiloride.
21. Examples of NGF receptor modulators include trkA.

22. Examples of nicotinic acetylcholine receptor modulators include A-85380,
tebanicline, ABT-366833, ABT-202, ABT-894, epibatidine analogs and SIB-1663.

23. Examples of synaptic vesicle protein 2A ligands include brivaracetam.

Examples of the administration form of the combination of the present invention are
the same as given above for the compounds of general formula (1) or (1a) and
pharmacologically acceptable salts or pro-drugs thereof. The particular form can be
chosen depending upon the condition to be treated and the nature of the compounds
being administered in combination. For example, a combination of a compound of
general formula (I) or (1a) or a pharmacologically acceptable salt or pro-drug thereof
with lidocaine could be administered transdermally by means of a patch while a

combination with ziconotide could be administered transmucosally.

Examples of the administration form of a compound having general formulae (1) or
(1a) of the present invention, or a pharmacologically acceptable salt or pro-drug
thereof, include oral administration by tablets, capsules, granules, powders or syrups,

and parenteral administration by injection, patches or suppositories. Moreover,
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Preparations for these administrations are produced by known methods using
additives such as excipients, lubricants, binders, disintegrants, stabilizers, corrigents,

diluents and so forth.

Examples of excipients include organic excipients such as sugar derivatives, e.g.
lactose, sucrose, glucose, mannitol or sorbitol, starch derivatives, e.g. corn starch,
potato starch, a-starch, dextrin or carboxymethyl starch, cellulose derivatives, e.g.
crystalline cellulose, low substituted hydroxypropyl cellulose, hydroxypropyl methyl
cellulose, carboxymethyl cellulose, calcium carboxymethyl cellulose or internally
crosslinked sodium carboxymethyl cellulose, and gum Arabic, dextran or pullulan;
and, inorganic excipients such as silicate derivatives, e.g. light anhydrous silicic acid,
synthetic aluminium silicate or magnesium aluminium metasilicate, phosphates, e.g.
calcium phosphate, carbonates, e.g. calcium carbonate, or sulfates, e.g. calcium

sulfate.

Examples of lubricants include stearic acid and metal stearates such as calcium
stearate or magnesium stearate; talc; colloidal silica; waxes such as bee gum or
spermaceti; boric acid; adipic acid; sulfates such as sodium sulfate; glycol; fumaric
acid; sodium benzoate; DL-leucine; sodium fatty acid salts; lauryl sulfates such as
sodium lauryl sulfate or magnesium lauryl sulfate; silicic acids such as silicic

anhydride or silicate hydrate; and, starch derivatives.

Examples of binders include polyvinylpyrrolidone, Macrogol and compounds similar

to the aforementioned excipients.

Examples of disintegrants agents include compounds similar to the aforementioned
excipients, and chemically cross-linked starches and celluloses such as cross

sodium carmeliose, sodium carboxymethyl starch or crosslinked polyvinylpyrrolidone.

Examples of stabilizers include paraoxybenzoate esters such as methyl paraben or
propyl paraben; alcohols such as chlorobutanol, benzyl alcohol or phenyl ethyl
alcohol: benzalkonium chloride; phenols such as phenol or cresol; thimerosal;

dehydroacetic acid; and, sorbic acid.

Examples of corrigents include ordinarily used sweeteners, sour flavourings and

fragrances.
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In the case of producing a solution or suspension for pulmonary administration of a
compound having the general formula (1) or general formula (1a) or
pharmacologically acceptable salt or pro-drug thereof of the present invention, for
example, said solution or suspension can be produced by dissolving or suspending
crystals of the present invention in water or in a mixture of water and an auxiliary
solvent (e.g., ethanol, propylene glycol or polyethylene glycol). Such a solution or
suspension may also contain an antiseptic (e.g., benzalkonium chloride), solubilizing
agent (e.g., a polysorbate such as Tween 80 or Span 80 or surface activator such as
benzalkonium chloride), buffer, isotonic agent (e.g., sodium chioride), absorption
promoter and/or thickener. In addition, the suspension may additionally contain a
suspending agent (such as microcrystalline cellulose or sodium carboxymethyl

cellulose).

A composition for pulmonary administration produced in the manner described above
is administered directly into the nasal cavity or oral cavity by a typical means in the
field of inhalants (using, for example, a dropper, pipette, cannula or atomizer). In the
case of using an atomizer, crystals of the present invention can be atomized as an
aerosol in the form of a pressurized pack together with a suitable nebula (for
example, a chiorofluorocarbon such as dichlorofluoromethane,
trichlorofluoromethane or dichlorotetrafluoroethane, or a gas such as carbon dioxide),

or they can be administered using a nebulizer.

The amount of a compound having the general formula (1) or general formula (1a) or
pharmacologically acceptable salt or pro-drug thereof of the present invention used
varies depending on the symptoms, age, administration method and so forth, and
may be administered either in a single dose or by dividing into multiple doses

according to the symptoms.
Synthesis of the Compounds of the Invention

The analogues of the present invention can be synthesised using standard methods

and principles as illustrated in the general schemes below:

Scheme 1
R2 R1 o R2 R1 Q Cl
R3/%\ + Cx/u\,(C' — R3 \ ©
N~ R6 o N~ "R6
R4 | R4 |

R6 R5
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Indole-3-glyoxyl chlorides (2-(1H-indol-3-yl)-2-oxoacetyl chlorides) can be prepared
from indoles and oxalyl chloride as shown in Scheme 1. Reaction of indole-3-glyoxyl
chlorides with alcohols provide the corresponding esters, while reaction with amines

provide the respective amides (Scheme 2).

Scheme 2
R9
rRo R1Q N-R8 rp RT O  q rRo  R1 O 0-ry

R3 { o ~ R3/Q_\i\«o ~ R3 Y ©

N R6 N R6 N R6

RA by R4 Rs R& Rs

General Experimental
LCMS Method A
Column: XBridge C18 2x30 mm, 5 ym
Mobile Phase; Eluent A: 10 mM Agueous Ammonium Bicarbonate

Eluent B: Acetonitrile

Gradient:
Time (min) % A %B
0 100 0
0.1 100 0
3.1 5 95
3.9 5 95
4.0 100 0

Run time: 5 min

Flow rate: 1.0 ml/min

Injection volume: 5 pl

Column temperature: 25°C

Detection: UV (TAC 215-350 nm), MS (TIC 100-1000 mz, ESI+ or ESI-)
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LCMS Method B

Column: XBridge C18 2x30 mm, 5 um
Mobile Phase: Eluent A: 0.1% Aqueous Formic Acid

Eluent B: Acetonitrile

Gradient:
Time (min) % A %B
0 100 0
0.1 100 0
3.1 5 95
3.9 5 95
4.0 100 0

Run time: 5 min

Flow rate; 1.0 ml/min

Injection volume: 5 pl

Column temperature: 25°C
Detection: UV (TAC 215-350 nm), MS (TIC 100-1000 mz, ESI+ or ESI-)

LCMS Method C

Column: XBridge C18 4.6x50 mm, 5 ym
Mobile Phase: Eluent A: 0.05% Aqueous Formic Acid

Eluent B: 0.05% Formic Acid in Acetonitrile
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Gradient:
Time (min) % A %B
0 95 5
0.5 95 5
13.00 5 95
13.50 5 95
14.50 95 5
15.00 95 5
Run time: 15 min
Flow rate: 1.5 ml/min
Injection volume: 5l
Column temperature: 30°C
Detection: UV (TAC 210-400 nm), MS (TIC 100-700 mz, ESI+, ESI-,

APCI+, APCI-)
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General Procedures

Example1  2-Oxo-2-(6-trifluoromethoxy-1H-indol-yl)acetic acid (6)

F»{j@ mﬁFi;Q e

NH, ) ﬁ/w/o\ (2) O/&N/\/o\

L L L
"o Y O« T )y — F 0/@
N N

N
H 4 H 3
(5) (4) (3) o)*o
F
j e
. Q. OH
e
o) y ©
N
6

Glyoxyl dimethyl acetal (1.27 g, 122 mmol, 2.2 eq) was added to 3-
trifluoromethoxyaniline (1.00 g, 5.7 mmol, 1.0 eq) in EtOH (15 ml). Palladium on
charcoal (10% w/w; 0.20 g) was added and the reaction was placed under hydrogen
(1 atmosphere). The reaction was stirred at room temperature for 16 h. The reaction
mixture was filtered through celite and the filtrate was concentrated under reduced
pressure. The residue was taken up in brine (20 ml) and the product was extracted
with EtOAc (3 x 20 ml). The combined organic extracts were dried over Na,SO,4 and
concentrated under reduced pressure to provide (1) as a yellow oil (1.43 g, 4.9 mmol,
86%).

Trifluoroacetic anhydride (1.10 ml, 7.8 mmol, 1.1 eq) was added to (1) (2.08 g, 7.1
mmol, 1.0 eq) and triethylamine (1.20 ml, 8.6 mmol, 1.2 eq) in hexane (20 mi) at 0°C.
The reaction was allowed to reach room temperature and stirred for 16 h. The
solvent was removed under reduced pressure and water (50 ml) was added. The
product was extracted with EtOAc (3 x 50 ml) and the combined organic extracts
were dried over Na,SO, and concentrated under reduced pressure. The residue was
purified by flash column chromatography on silica using EtOAc and hexane as an
eluent to provide (2) (1.38 g, 3.6 mmol, 50%).
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using EtOAc and hexane. 2 M Aqueous KOH solution (2 ml) was added to a solution

of (3) in MeOH (2 ml) at room temperature and the reaction was stirred for 16 h.
Water (50 ml) was added and the mixture was extracted with EtOAc (3 x 50 ml). The
combined organic extracts were dried over Na,SO, and concentrated under reduced
pressure. The residue was puriﬁed by flash column chromatography on silica using
EtOAc and hexane as an eluent to provide (4) (40 mg, 0.2 mmol, 6% over two steps).

Oxalyl chloride (0.19 ml, 2.2 mmol, 1.1 eq) was added to (4) (0.40 g, 2.0 mmol, 1.0
eq) in Et,O (5 ml) at 0°C. The reaction was allowed to reach room temperature and
stirred for 4 h after which time the product was isolated by filtration. The filtrate was
evaporéted to give further product. The product was washed with Et,O (2 x 10ml) to
provide (5) as a yellow solid (0.58 mg, 2.0 mmol, 100%).

2 M aqueous NaOH solution (2 ml) was added to (5) (50 mg, 0.17 mmol, 1.0 eq) in
tetrahydrofuran (1 ml) and the reaction was stirred at room temperature for 16 h. The
layers were separated and the aqueous phase was acidified to pH 1 using 6 M
aqueous HCI solution. The product was extracted with EtOAc (3 x 10 ml) and the
combined organic extracts were dried over Na,SO,4 and concentrated under reduced
pressure to provide (6) as a solid (34 mg, 0.12 mmol, 73%). LCMS Method C; RT =
5.38 min; MH+ 274.0.

Example 2  2-(6-Hydroxymethyl-1H-indol-3-yl)-2-oxoacetic acid (9)

HO\/@—&'____* ;é-o\/Q—\)

N N
H H
M

H
(9 8

tert-Butyldimethylsilyl chloride (2.20 g, 14.6 mmol, 1.2 eq) was added to a solution of
8-hydroxymethylindole (1.78 g, 12.1 mmol, 1.0 eq) and triethylamine (5.00 ml, 36.3

mmol, 3.0 eqg) in CH,Cl, (20 ml) at 0°C. The reaction was allowed to reach room
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temperature and stirred for 16 h. Water (50 ml) was added and the product was
extracted with CH,Cl, (3 x 50 ml). The combined organic extracts were dried over
Na,SO, and concentrated under reduced pressure. The residue was purified by flash
column chromatography on silica using EtOAc and hexane as an eluent to provide
(7) off-white solid (2.85 g, 10.9 mmol, 90%).

Oxaly! chloride (1.00 ml, 11.6 mmol, 1.1 eq) was added to (7) (2.85 g, 10.9 mmol, 1.0
eq) in Et,0 (10 ml) at 0°C. The reaction was allowed to reach room temperature and
stirred for 4 h after which time the precipitate was isolated by filtration. The solid was
dissolved in 2 M aqueous NaOH solution (20 ml) and the reaction mixture was stirred
at room temperature for 16 h. The basic solution was washed with Et,O (20 ml) and
acidified to pH 1 using 6 M aqueous HCI solution. The product was extracted with
EtOAc (3 x 100 ml) and the combined organic extracts were dried over Na,SO, and
concentrated under reduced pressure to provide (8) as a yellow solid (3.53 g, 10.6
mmol, 97%).

Tetrabutylammonium fluoride (15.0 mi of a 1.0 M solution in tetrahydrofuran, 15.0
mmol, 5.0 eq ) was added to (8) (1.00 g, 3.0 mmol, 1.0 eq) in tetrahydrofuran (10 ml)
at 0°C. The reaction was allowed to reach room temperature and stirred for 4 h. The
solvent was removed under reduced pressure and 2 M aqueous NaOH solution was
added until a pH 10-12 was reached. The basic solution was washed with CH,Cl, (2
x 50 ml) and acidified to pH 1 using 6 M aqueous HCI solution. The precipitate was
isolated by filtration, washed with EtOAc (10 ml) and hexane (10 ml) and dried under
reduced pressure at 60°C. (9) was isolated as a light brown solid (574 mg, 2.6 mmol,
87%). LCMS Method A; RT = 0.22 min; MH+ 220.0.

General Procedure for the Synthesis of Indole-3-glyoxylic acids

Ry R2 Ry R1 O oH
R3 \ >~ R3 Vv ©
N~ R6 N~ "R6
] i
R4 b R4 e

Method A: Oxalyl chloride (1.0 eq) was added to the required indole (1.0 eq) in Et,O
(1.5 mi/mmol) at 0°C. The reaction was allowed to reach room temperature and
stirred for 4 h. After cooling to 0°C saturated aqueous NaHCO; solution (1.5
ml/mmol) was added slowly and the reaction mixture was allowed to reach room
temperature and stirred for 16 h. The layers were separated and the aqueous phase

was acidified to pH 1 using 6 M aqueous HCI solution. The product was extracted
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with EtOAc (3 x 20 mi/mmol) and the combined organic extracts were dried over
Na,SO, and concentrated under reduced pressure to provide the desired indole-3-
glyoxylic acid. If required the product was purified by trituration with an appropriate

solvent.

Method B: Oxaly! chloride (1.0 eq) was added to the required indole (1.0 eq) in Et,O
(1.5 ml/mmol) at 0°C. The reaction was allowed to reach room temperature and
stirred for 4 h after which time the precipitate was isolated by filtration. The solid was
dissolved in 2 M aqueous NaOH solution (1.5 mli/mmol) and the reaction mixture was
stirred at room temperature for 16 h. The basic solution was washed with Et;O (1.5
ml/mmol) and acidified to pH 1 using 6 M aqueous HCI solution. The product was
extracted with EtOAc (3 x 20 ml/mmol) and the combined organic extracts were dried
over Na,SO, and concentrated under reduced pressure to provide the desired indole-
3-glyoxylic acid. If required the product was purified by trituration with an appropriate

solvent.

General Procedure for the Synthesis of Indole-3-glyoxyl chlorides

R2. |2 Ro R Q¢

Rsf%\ ~ R3 Y ©

RA N e RA N e
R5 R5

Oxalyl chloride (1.0 eq) was added to the required indole (1.0 eq) in Et,O (1.5
mi/mmol) at 0°C. The reaction was allowed to reach room temperature and stirred for
4 h after which time the desired indole-3-glyoxyl chloride was either isolated by
filtration or by concentration of the reaction mixture followed by trituration of the
residue with Et,0.
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Example 3  (2-morpholin-4-ylethyl) 2-(6-methoxy-1H-indol-3-yl)-2-oxoacetate
(10)

/M
Q ¢l Q o~/\N\\/O
N N
H H

(10)

N-(2-Hydroxyethyl)morpholine (420 mg, 3.2 mmol, 1.2 eq) and catalytic N-
dimethylaminopyridine were added to 6-methoxyindole-3-glyoxy! chloride (642 mg,
2.7 mmol, 1.0 eq) in toluene (10 ml) and the reaction mixture was heated to 70°C for
18 h. The solvent was removed under reduced pressure and the residue was purified
by flash chromatography on silica using CH,Cl, and MeOH as an eluent followed by
trituration with MeOH to provide (10) (10 mg, 0.03 mmol, 1%). LCMS Method C; RT
= 4.14 min; MH+ 333.1.

Example 4 (2-methanesulfonylethyl) 2-(6-methoxy-1H-indol-3-yl)-2-

oxoacetate (11)

?
0] Cl O Ofc’?\
N AN
N N
H H

(11)

2-(Methylsulfonyl)ethano!l (400 mg, 3.2 mmol, 1.2 eq) and triethylamine (0.75 ml, 5.4
mmol, 2.0 eq) were added to 6-methoxyindole-3-glyoxyl chloride (642 mg, 2.7 mmol,
1.0 eq) in CH,Cl, (10 ml) at room temperature and the reaction mixture was stirred
for 16 h. The solvent was removed under reduced pressure and the residue was
triturated with CH,Cl, to provide (11) (228 mg, 0.70 mmol, 26%). LCMS Method C;
RT = 2.83 min; MH+ 326.0.
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General Procedure for the Synthésis of Indole-3-glyoxylic acid ethyl esters

o R2.Q ¢ I SN
R3 \ ™ R3 y ©
Ra N e RN e
R5 R5

Method C: Absolute ethanol (5 ml/mmol) was added to the required indole-3-glyoxy!
chloride (1.0 eq) at room temperature and the reaction mixture was stirred for 48 h. In
cases where precipitation of product occurred, this was isolated by filtration.
Otherwise the solvent was removed under reduced pressure and the residue was
dissolved in EtOAc (20 ml/mmol). The organic solution was washed with saturated
aqueous NaHCO; solution (2 x 20 ml/mmol), dried over Na,SO, and concentrated
under reduced pressure to provide the desired ethyl ester. If required the product
was purified by either trituration with an appropriate solvent, flash column

chromatography or by preparative HPLC.

Example 5 1-(6-hydroxy-1H-indol-3-yl)-2-morpholinoethane-1,2-dione (13)
(‘o
w5
o]

(~o
Q Q ¢ Q o) N\) o}
At — L —
N N N
H H

(12) H (13)

Morpholine (0.28 ml, 3.2 mmol, 4.0 eq) was added to 6-benzyloxyindole-3-glyoxyl
chloride (0.25 mg, 0.80 mmol, 1.0 eq) in tetrahydrofuran (6 ml) at 0°C and the
reaction was allowed to reach room temperature and stirred for 4 h. The solvent was
removed under reduced pressure and the residue was dissolved in EtOAc (50 ml).
The organic solution was washed with 10% aqueous citric acid solution (25 ml),
saturated aqueous NaHCO; solution (25 ml), dried over MgSO, and concentrated
under reduced pressure. The residue was purified by flash column chromatography
using CH,Cl, and MeOH as an eluent to provide the (12) (0.24 g, 0.66 mmol, 83%)

Palladium on charcoal (10% w/w; 0.03 g) was added to (12) (0.24 g, 0.66 mmol, 1.0
eq) in tetrahydrofuran (15 ml). The reaction was placed under hydrogen (1
atmosphere) and stirred at room temperature for 16 h. The reaction mixture was

filtered through celite and the filtrate was concentrated under reduced pressure. The



a) 21 LT1L coLl- Ul Z1:11 1 21 21 a) 2072 21|

I 21 1
WO 2010/001179 PCT/GB2009/050787
62

residue was triturated with EtOAc to provide (13) (0.12 g, 0.44, 67%). LCMS Method
A; RT =1.25 min; MH+ 275.1.

Example 6  1-(6-Hydroxy-1H-indol-3-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-
dione (15)

/ /
N N
Q Q c Q o) (N:) o) {\)
Oy — Lot — O
(14) (15)

N-Methylpiperazine (0.32 ml, 3.0 mmol, 3.0 eq) was added to 6-benzyloxyindole-3-
glyoxyl chloride (0.30 mg, 1.0 mmol, 1.0 eq) in tetrahydrofuran (6 ml) at 0°C and the
reaction was allowed to reach room temperature and stirred for 4 h. The solvent was
removed under reduced pressure and the residue was dissolved in EtOAc (50 ml).
The organic solution was washed with saturated agueous NaHCO; solution (25 ml)
and brine (25 ml), dried over MgSO, and concentrated under reduced pressure. The
residue was purified by flash column chromatography using CH,Cl, and MeOH as an
eluent to provide the (14) (0.29 g, 0.77 mmol, 77%)

Palladium on charcoal (10% w/w; 0.03 g) was added to (14) (0.29 g, 0.77 mmol, 1.0
eq) in MeOH (20 ml). The reaction was placed under hydrogen (1 atmosphere) and
stirred at room temperature for 16 h. The reaction mixture was filtered through celite
and the filtrate was concentrated under reduced pressure. The residue was purified
by flash column chromatography using CH,Cl, and MeOH as an eluent to provide the
(15) (0.10 g, 0.35, 45%). LCMS Method A; RT = 1.25 min; MH+ 288.1.

Example 7  1-(6-Methoxy-1H-indol-3-yl)-2-piperazin-1-yl-ethane-1,2-dione (17)

3 '

N
o . . (D o (D
e e SN g S e W S
N N N
H H H

(16) (17)

N-(tert-Butoxycarbonyl)piperazine (745 mg, 4.0 mmol, 1.5 eq) and triethylamine (0.75
ml, 5.4 mmol, 2.0 eq) were added to 6-methoxyindole-3-glyoxyl chloride (642 mg, 2.7
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a solution of (16) in MeOH (5 ml) and the reaction mixture was stirred at room
temperature for 16 h. The reaction mixture was concentrated under reduced pressure
and the residue was purified by preparative HPLC to provide (17) (47 mg, 0.16 mmol,
6% over two steps). LCMS Method C; RT = 3.20 min; MH+ 275.1.

General Procedure for the Synthesis of Indole-3-glyoxyamides

R9
Re R2Q ¢ rRo R Q N-R8
RO .R8
sto + N ~ R3 VW °
W N N
R5 RS

Method D: The required amine (1.0 - 5.0 eq) and, if necessary, a tertiary base (2.0 -
3.0 eq) were added to the required indole-3-glyoxyl chloride (1.0 eq) in
tetrahydrofuran (5 ml/mmol) at 0°C and the reaction was allowed to reach room
temperature and stirred for 16 h. The solvent was removed under reduced pressure,
and the residue was dissolved in EtOAc (20 mli/mmol). The organic solution was
washed with, where appropriate, 2 M aqueous HCI solution (2 x 20 ml/mmol) and
saturated aqueous NaHCO; solution (2 x 20 ml/mmol), dried over Na,SO, and
concentrated under reduced pressure to provide the desired amide. If required the
product was purified by either trituration with an appropriate solvent, flash column

chromatography or by preparative HPLC.

Method E: The required amine (1.0 - 1.5 eq) and saturated agueous NaHCO,
solution (30 ml/mmol) were added to a suspension of the required indole-3-glyoxyl
chloride (1.0 eq) in toluene (30 mI/mmol) at 0°C and the reaction mixture was allowed
to reach room temperature and stirred vigorously for 16 h. The phases were
separated and the aqueous phase was extracted with EtOAc (3 x 30 ml/mmol). The
combined organic layers were washed with brine (30 ml/mmol), dried over MgSO,
and concentrated under reduced pressure to provide the desired amide. If required
the product was purified by either trituration with an appropriate solvent, flash column

chromatography or by preparative HPLC.
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Biological Experimental

Primary dorsal root ganglion neurons were isolated using standard techniques and
placed in Ca?/Mg?* free phosphate-buffered saline (PBS). Hemisection of the spinal
column and cord was performed and the ganglia were uncovered by gently lifting the
spinal cord. They were placed in a dissociation solution (PBS) containing 1 mg/ml
Collagenase (type Xl) and trypsin (type 1I-S). Ganglia were incubated in the
dissociation solution for 20 minutes at room temperature, followed by 20 minutes at
37°C. Ganglia were washed in culture medium, Dulbecco’s Minimum essential
medium (DMEM), supplemented with fetal calf serum (10%, Gibco),
penicillin/strepromycin and glutamine (Glutamax, Gibco). Cells were dispersed by
trituration and plated on poly-L-lysine-coated 35-mm dishes (BD Bioscience). Cells
were kept in culture in a humidified atmosphere (37°C, 5% COy) for up to 4 days for
electrophysiological recordings. Unless otherwise noted, all reagents were purchased

from Sigma-Aldrich.

Barium currents carried by calcium channels were recorded using the whole-cell
configuration of the patch-clamp technique. All experiments were carried out at room
temperature. Cells were bathed in an external solution containing, in mM: TEA-CI,
140; BaCl,, 5; MgCl,, 1; HEPES, 10; pH 7.3 adjusted with TEA-OH. Ba?* was used
as a charge carrier to prevent the run-down caused by Ca**-activated inactivation of
Ca** channels. Patch pipettes had a resistance of 2-4 MQ, when filled with a solution
containing, in mM: CsCl, 140; EGTA, 5; MgCl,, 2; HEPES, 10; pH adjusted to 7.3
with CsOH. Electrophysiological recordings were generated and acquired with a
patch-clamp amplifier (Axopatch 200B, or Multiclamp 7; Molecular devices)
connected to a personal computer. Online and offline analysis was carried out using
the pClamp software suite (v.9, Molecular Devices). Compounds were all prepared
from 100 mM stocks in 100% dimethyl sulfoxide (DMSO) and further diluted in
external solution to achieve the desired final concentration. Final DMSO
concentration was always < 0.1%. For the assessment of activity of the compounds,
only cells with a membrane capacitance (Cm) < 40 pf were used, as the Ca2+
current in these cells is carried mostly through N-type/Cav2.2 channels. Cell
membrane potential was held at -70 mV and currents were elicited by a series of

100-ms steps to 0 mV, at a frequency of 0.1 Hz. After the establishment of a steady
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baseline current, the compound was applied to the bath. When the block induced by
the compound reached a steady level, the frequency was then increased to 0.5 Hz,
to assess use-dependence. After stabilization of the high frequency block, step
depolarizations were stopped and cell membrane potential was kept at -70 mV for
100-120 s, after which 0.1 Hz stimulation (100 ms, 0 mV) was elicited, to assess
recovery of the block. w-conotoxin GVIA (100 nM; Alomone labs) was added at the
end of the experiment to quantify the remaining N-type current. Selectivity of the
compounds over non-N-type currents was studied using similar stimulation protocols,

in a bath solution containing w-conotoxin GVIA (100 nM).

Compound | o nhibition
Compound Name Conc(?jl?\z;atlon at 0.5 Hz

2-(6-fluoro-1H-indol-3-yl)-2-

20 s . 1 55
oxoacetic acid

31 2-(6-meffhoxy-1 H-indol-3-yl)-2- 0.1 36
oxoacetic acid

40 ethyl 2-(6-methoxy-1H-indol-3-yl)- 1 57
2-oxoacetate

57 1-(6-methoxy-1H-indol-3-yl)-2- 1 44

morpholinoethane-1,2-dione

1-(6-methoxy-1H-indol-3-yl)-2-(4-
77 .| methylpiperazin-1-yl)ethane-1,2- 1 55
dione
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Claims

1. A compound represented by the general formula (1) or a pharmacologically

acceptable salt or pro-drug thereof, wherein:

(1)

R1, R2, R3 and R4 are independently selected from hydrogen atoms, alkyl groups,
hydroxyalkyl groups, halogen atoms, haloalkyl groups, alkoxy groups, haloalkoxy
groups, alkoxycarbonyl groups, carboxyl groups, hydroxyl groups, nitro groups,
amino groups, monalkylamino groups, dialkylamino groups, acylamino groups,
alkoxycarbonylamino  groups, alkylsulphonyl groups, arylsulphonyl groups,
alkylsulphonylamino groups, arylsulphonylamino groups, aminosulphonyl groups and

cyano groups, or

any two of R1 to R4 that are adjacent on the ring may together represent the moiety

—0-(CHy),-0O- wherein n is an integer of from 1 to 3;
R5 is a hydrogen atom or an alkyl group;

R6 is a hydrogen atom or an alkyl group; and

X is selected from the group consisting of:

(a) groups of formula OR7 wherein R7 is a hydrogen atom or an alkyl group
which is optionally substituted with a substituent selected from the group consisting
of alkylsulfonylalkyl groups, saturated or partially unsaturated heterocyclic groups,
alkoxy groups, carboxyl groups, nitro groups, amino groups, monalkylamino groups,

dialkylamino groups, halogen atoms, and alkoxycarbonyl groups,
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provided that when R7 is hydrogen or ethyl, then R1, R2, R3 and R4 cannot be

selected from hydrogen atoms, halogen atoms and alkyl groups; and

(b) groups of formula NR8R9 wherein R8 and R9 together with the nitrogen atom
to which they are attached form a saturated or partially unsaturated heterocyclic
group which optionally contains at least one more heteroatom selected from nitrogen,
oxygen and sulphur atoms, said saturated or partially unsaturated heterocyclic group
optionally further being substituted by one or more substituents selected from the
group consisting of alkyl groups, halogen atoms, haloalkyl groups, alkoxy groups,
alkoxycarbonyl groups, carboxyl groups, nitro groups, amino groups, monalkylamino

groups, dialkylamino groups and hydroxyl groups,
provided that:

(i) when R8 and R9 together with the nitrogen atom to which they are attached
form a piperazine group, and one or more of R1 to R4 are selected from hydrogen
atoms, hydroxyl groups, nitro groups, amino groups, alkylamino groups, dialkylamino
groups, alkoxycarbonylamino groups, halogen atoms, alkoxy groups and alkyl
groups, the nitrogen atom of the piperazine group at the 4-position of the ring can not

be substituted by an alkyl group,

(i) when each of R1, R2, R3, R4, R5 and R6 is a hydrogen atom, then X can not

be an unsubstituted piperazinyl group or an unsubstituted morpholino group,

(iii) when each of R1, R2, R4, R5 and R6 is a hydrogen atom and R3 is selected
from the group consisting of a hydrogen atom, a bromine atom and a hydroxyl group,

then X can not be a methoxy group,

(iv) when each of R2 and R3 is a methoxy group or they together represent the
moiety —O-CH,-O-and each of R1, R4, R5 and R6 is a hydrogen atom, then X can
not be an unsubstituted piperidine group, an unsubstituted morpholino group, an
unsubstituted pyrrolidine group, an unsubstituted azepane group, an unsubstituted
azocane group, or when R2 and R3 together represent the moiety —0-CH,-O-and
each of R1, R4, R5 and R6 is a hydrogen atom X cannot represent a 4-

methylpiperazine group.

2. A compound according to claim 1 or a pharmacologically acceptable salt or
prodrug thereof wherein R1, R2, R3 and R4 are independently selected from

hydrogen atoms, alkyl groups having from 1 to 6 carbon atoms, hydroxyl alkyl groups
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having from 1 to 6 carbon atoms, halogen atoms, haloalkyl groups having from 1 to 6
carbon atoms, alkoxy groups having from 1 to 6 carbon atoms, haloalkoxy groups
having from 1 to 6 carbon atoms, alkoxycarbonyl groups comprising a carbonyl group
which is substituted with an alkoxy group having from 1 to 6 carbon atoms, carboxyl
groups, hydroxyl groups, nitro groups, amino groups, monalkylamino groups wherein
the alkyl group has from 1 to 6 carbon atoms, dialkylamino groups wherein each alkyl
group may be the same or different and has from 1 to 6 carbon atoms, acylamino
groups comprising a carbonylamino group in which the carbonyl is substituted with a
hydrogen atom or an alkyl group having from 1 to 6 carbon atoms,
alkoxycarbonylamino groups comprising a carbonylamino group which is substituted
with an alkoxy group having from 1 to 6 carbon atoms, alkylsulphonyl groups having
from 1 to 6 carbon atoms, arylsulphony! groups wherein the aryl moiety has from 5 to
14 carbon atoms which may optionally be substituted with at least one substituent
selected from alkyl groups having from 1 to 6 carbon atoms, halogen atoms,
haloalkyl groups having from 1 to 6 carbon atoms, alkoxy groups having from 1 to 6
carbon atoms, alkoxycarbonyl groups wherein the alkoxy group has from 1 to 6
carbon atoms, carboxyl groups, hydroxyl groups, amino groups, monalkylamino
groups wherein the alkyl group has from 1 to 6 carbon atoms, dialkylamino groups
wherein each alkyl group may be the same or different and has from 1 to 6 carbon
atoms, nitro groups, acylamino groups comprising a carbonylamino group in which
the carbonyl is substituted with a hydrogen atom or an alkyl group having from 1 to 6
carbon atoms, alkoxycarbonylamino groups comprising a carbonylamino group which
is substituted with an alkoxy group having from 1 to 6 carbon atoms, alkylsulphonyl
groups having from 1 to 6 carbon atoms, alkylsulphonylamino groups having from 1
to 6 carbon atoms and cyano groups, alkylsulphonylamino groups having from 1 to 6
carbon atoms, arylsulphonylamino groups wherein the aryl moiety has from 5 to 14
carbon atoms which may optionally be substituted with at least one substituent
selected from alkyl groups having from 1 to 6 carbon atoms, halogen atoms,
haloalkyl groups having from 1 to 6 carbon atoms, alkoxy groups having from 1 to 6
carbon atoms, alkoxycarbonyl groups wherein the alkoxy group has from 1 to 6
carbon atoms, carboxyl groups, hydroxyl groups, amino groups, monalkylamino
groups wherein the alkyl group has from 1 to 6 carbon atoms, dialkylamino groups
wherein each alkyl group may be the same or different and has from 1 to 6 carbon
atoms, nitro groups, acylamino groups comprising a carbonylamino group in which
the carbonyl is substituted with a hydrogen atom or an alkyl group having from 1 to 6
carbon atoms, alkoxycarbonylamino groups comprising a carbonylamino group which

is substituted with an alkoxy group having from 1 to 6 carbon atoms, alkylsulphonyl
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groups having from 1 to 6 carbon atoms, alkylsulphonylamino groups having from 1

to 6 carbon atoms and cyano groups, aminosulphonyl groups and cyano groups, or

any two of R1 to R4 that are adjacent on the ring may together represent the moiety
—O-(CH,),-O- wherein nis 1 or 2.

3. A compound according to claim 1 or a pharmacologically acceptable salt or
prodrug thereof wherein R1, R2, R3 and R4 are independently selected from
hydrogen atoms, alkyl groups having from 1 to 4 carbon atoms, alkoxy groups having
from 1 to 4 carbon atoms, halogen atoms, hydroxyalkyl groups having from 1 to 4
carbon atoms, hydroxyl groups, haloalkyl groups having from 1 to 4 carbon atoms,
haloalkoxy groups having from 1 to 4 oarbon atoms, cyano groups and alkylsulfonyl
groups having from 1 to 4 carbon atoms, or any two of R1 to R4 that are adjacent on

the ring may together represent the moiety —O-CH,-O-.

4, A compound according to claim 1 or a pharmacologically acceptable salt or
prodrug thereof wherein R1, R2, R3 and R4 are independently selected from
hydrogen atoms, methyl groups, ethyl groups, i-propyl groups, methoxy groups,
ethoxy groups, trifluoromethyl groups, fluorine atoms, chlorine atoms, bromine
atoms, trifluoromethoxy groups, hydroxymethyl groups, hydroxyl groups, cyano
groups and methylsulphonyl groups or any two of R1 to R4 that are adjacent on the
ring may together represent the moiety —O-CHx-O-.

5. A compound according to any one of claims 1 to 4 or a pharmacologically
acceptable salt or prodrug thereof wherein R5 is hydrogen or an alkyl group having

from 1 to 6 carbon atoms.

6. A compound according to any one of claims 1 to 4 or a pharmacologically

acceptable salt or prodrug thereof wherein R5 is hydrogen or a methyl group.

7. A compound according to any one of claims 1 to 6 or a pharmacologically
acceptable salt or prodrug thereof wherein R6 is hydrogen or an alkyl group having

from 1 to 6 carbon atoms.

8. A compound according to any one of claims 1 to 6 or a pharmacologically

acceptable salt or prodrug thereof wherein R6 is hydrogen or a methyl group.

9. A compound according to any one of claims 1 to 8 or a pharmacologically
acceptable salt or prodrug thereof wherein X is a group of formula OR7 wherein R7 is

a hydrogen atom or an alkyl group having from 1 to 6 carbon atoms which may
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saturated or partially unsaturated heterocyclic groups containing at least one
nitrogen, oxygen or sulphur atom which are 4- to 14- membered saturated or partially
unsaturated heterocyclic groups having one or more rings (including bridged
saturated or partially unsaturated heterocyclic groups having one or more rings), said
saturated or partially unsaturated heterocyclic groups optionally being substituted
with at least one substituent selected from alkyl groups having from 1 to 6 carbon
atoms, halogen atoms, alkoxy groups having from 1 to 6 carbon atoms, haloalkyl
groups having from 1 to 6 carbon atoms and carbonyl groups, alkoxy groups having
from 1 to 6 carbon atoms, carboxyl groups, nitro groups, amino groups,
monalkylamino groups wherein the alkyl groups having from 1 to 6 carbon atoms,
dialkylamino groups wherein each alkyl group is the same or different and each has
from 1 to 6 carbon atoms, halogen atoms and alkoxycarbonyl groups comprising

carbonyl groups substituted by alkoxy groups having from 1 to 6 carbon atoms,

provided that when R7 is hydrogen or ethyl, then R1, R2, R3 and R4 cannot be

selected from hydrogen atoms, halogen atoms and alkyl groups.

10. A compound according to any one of claims 1 to 8 or a pharmacologically
acceptable salt or prodrug thereof wherein X is a group of formula OR7 wherein R7 is
a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms which may
optionally be substituted with a substitutent selected from the group consisting of
alkylsulfonylalkyl groups comprising alkyl groups having from 1 to 4 carbon atoms
which are substituted with alkylsulfonyl groups having from 1 to 4 carbon atoms and
saturated or partially unsaturated heterocyclic groups containing at least one
nitrogen, oxygen or sulphur atom which are 4- to 8- membered saturated or partially
unsaturated heterocyclic groups having one or more rings (including bridged
saturated or partially unsaturated heterocyclic groups having one or more rings), said
saturated or partially unsaturated heterocyclic groups optionally being substituted
with at least one substituent selected from alkyl groups having from 1 to 4 carbon

atoms, halogen atoms and alkoxy groups having from 1 to 4 carbon atoms,

provided that when R7 is hydrogen or ethyl, then R1, R2, R3 and R4 cannot be

selected from hydrogen atoms, halogen atoms and alkyl groups.
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11. A compound according to any one of claims 1 to 8 or a pharmacologically

acceptable salt or prodrug thereof wherein X is a group of formula OR7 wherein R7 is
a hydrogen atom, an ethyl group, a methylsulfonylethyl group or a 2-morpholin-4-

ylethyl group,

provided that when R7 is hydrogen or ethyl, then R1, R2, R3 and R4 cannot be

selected from hydrogen atoms, halogen atoms and alkyl groups.

12. A compound according to any one of claims 1 to 8 or a pharmacologically
acceptable salt or prodrug thereof wherein X is a group of formula NR8R9 wherein
R8 and R9 together with the nitrogen atom to which they are attached form a 4- to
14- membered nitrogen-containing saturated or partially unsaturated heterocyclic
group having one or more rings (including bridged saturated or partially unsaturated
heterocyclic groups having one or more rings), which optionally further contains one
or more additional nitrogen, oxygen or sulphur atoms, said saturated or partially
unsaturated heterocyclic group optionally being substituted by one or more
substituents selected from the group consisting of alkyl groups having from 1 to 6
carbon atoms, halogen atoms, haloalkyl groups having from 1 to 6 carbon atoms,
alkoxy groups having from 1 to 6 carbon atoms, alkoxycarbonyl groups comprising
carbonyl groups that are substituted by alkoxy groups having from 1 to 6 carbon
atoms, carboxyl groups, nitro groups, amino groups, monalkylamino groups wherein
the alkyl groups have from 1 to 6 carbon atoms, dialkylamino groups wherein each
alkyl group is the same or different and each is an alkyl group having from 1 to 6

carbon atoms and hydroxyl groups,
provided that:

(i) when R8 and R9 together with the nitrogen atom to which they are attached
form a piperazine group, and one or more of R1 to R4 are selected from hydrogen
atoms, hydroxyl groups, nitro groups, amino groups, alkylamino groups wherein the
alkyl groups have from 1 to 6 carbon atoms, dialkylamino groups wherein each alkyl
group is the same or different and each is an alkyl group having from 1 to 6 carbon
atoms, alkoxycarbonylamino groups comprising a carbonylamino group which is
substituted with an alkoxy group having from 1 to 6 carbon atoms, halogen atoms,
alkoxy groups having from 1 to 6 carbon atoms and alkyl groups having from 1 to 6
carbon atoms, the nitrogen atom of the piperazine group at the 4-position of the ring

can not be substituted by an alkyl group having from 1 to 6 carbon atoms,
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(ii) when each of R1, R2, R3, R4, R5and R6 is a hydrogeh atom, then X can not

be an unsubstituted piperazinyl group or an unsubstituted morpholino group,

i) when each of R1, R2, R4, R5 and R6 is a hydrogen atom and R3 is selected
from the group consisting of a hydrogen atom, a bromine atom and a hydroxyl group,

then X can not be a methoxy group,

(iv) when each of R2 and R3 is a methoxy group or they together represent the
moiety —O-CH,-O-and each of R1, R4, R5 and R6 is a hydrogen atom, then X can
not be an unsubstituted piperidine group, an unsubstituted morpholino group, an
unsubstituted pyrrolidine group, an unsubstituted azepane group, an unsubstituted
azocane group, or when R2 and R3 together represent the moiety —O-CH,-O-and
each of R1, R4, R5 and R6 is a hydrogen atom X cannot represent a 4-

methylpiperazine group.

13. A compound according to any one of claims 1 to 8 or a pharmacologically
acceptable salt or prodrug thereof wherein X is a group of formula NR8R9 wherein
R8 and R9 together with the nitrogen atom to which they are attached form a 4- to 8-
membered saturated or partially unsaturated nitrogen-containing heterocyclic group
having one or more rings (including bridged saturated or partially unsaturated
heterocyclic groups having one or more rings), which optionally further contains one
or more additional nitrogen, oxygen or sulphur atoms, said saturated or partially
unsaturated heterocyclic group optionally being substituted by one or more
substituents selected from the group consisting of alkyl groups having from 1 to 4
carbon atoms, halogen atoms, haloalkyl groups having from 1 to 4 carbon atoms,
alkoxy groups having from 1 to 4 carbon atoms, alkoxycarbonyl groups comprising
carbony! groups that are substituted by alkoxy groups having from 1 to 4 carbon
atoms, carboxyl groups, nitro groups, amino groups, monalkylamino groups wherein
the alkyl groups have from 1 to 4 carbon atoms, dialkylamino groups wherein each
alkyl group is the same or different and each is an alkyl group having from 1 to 4

carbon atoms and hydroxyl groups,
provided that:

() when R8 and R9 together with the nitrogen atom to which they are attached
form a piperazine group, and one or more of R1 to R4 are selected from hydrogen
atoms, hydroxyl groups, hitro groups, amino groups, alkylamino groups wherein the

alkyl groups have from 1 to 4 carbon atoms, dialkylamino groups wherein each alkyl
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group is the same or different and each is an alkyl group having from 1 to 4 carbon
atoms, alkoxycarbonylamino groups comprising a carbonylamino group which is
substituted with an alkoxy group having from 1 to 4 carbon atoms, halogen atoms,
alkoxy groups having from 1 to 4 carbon atoms and alkyl groups having from 1 to 4
carbon atoms, the nitrogen atom of the piperazine group at the 4-position of the ring

can not be substituted by an alkyl group having from 1 to 6 carbon atoms,

(i) when each of R1, R2, R3, R4, R5 and R6 is a hydrogen atom, then X can not

be an unsubstituted piperazinyl group or an unsubstituted morpholino group,

(iii) when each of R1, R2, R4, R5 and R6 is a hydrogen atom and R3 is selected
from the group consisting of a hydrogen atom, a bromine atom and a hydroxyl group,

then X can not be a methoxy group,

(iv) when each of R2 and R3 is a methoxy group or they together represent the
moiety —O-CH,-O-and each of R1, R4, R5 and R6 is a hydrogen atom, then X can
not be an unsubstituted piperidine group, an unsubstituted morpholino group, an
unsubstituted pyrrolidine group, an unsubstituted azepane group, an unsubstituted
azocane group, or when R2 and R3 together represent the moiety —O-CH»-O-and
each of R1, R4, R5 and R6 is a hydrogen atom X cannot represent a 4-

methylpiperazine group.

14. A compound according to any one of claims 1 to 8 or a pharmacologically
acceptable salt or prodrug thereof wherein X is a group of formula NR8R9 wherein
R8 and R9 together with the nitrogen atom to which they are attached form a 4- to 8-
membered nitrogen-containing saturated heterocyclic group having one or more rings
(including bridged saturated or partially unsaturated heterocyclic groups having one
or more rings), which optionally further comprises an additional nitrogen, oxygen or
sulphur atom, said saturated heterocyclic group optionally being substituted by one

or more substituents selected from hydroxyl groups, methyl groups and ethyl groups,
provided that:

(i) when R8 and R9 together with the nitrogen atom to which they are attached
form a piperazine group, and one or more of R1 to R4 are selected from hydrogen
atoms, hydroxyl groups, nitro groups, amino groups, alkylamino groups wherein the
alkyl groups have from 1 to 4 carbon atoms, dialkylamino groups wherein each alkyl
group is the same or different and each is an alkyl group having from 1 to 4 carbon

atoms, alkoxycarbonylamino groups comprising a carbonylamino group which is
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substituted with an alkoxy group having from 1 to 4 carbon atoms, halogen atoms,
alkoxy groups having from 1 to 4 carbon atoms and alkyl groups having from 1 to 4
carbon atoms, the nitrogen atom of the piperazine group at the 4-position of the ring

can not be substituted by an alkyl group having from 1 to 6 carbon atoms,

(i) when each of R1, R2, R3, R4, R5 and R6 is a hydrogen atom, then X can not

be an unsubstituted piperazinyl group or an unsubstituted morpholino group,

(iii when each of R1, R2, R4, R5 and R6 is a hydrogen atom and R3 is selected
from the group consisting of a hydrogen atom, a bromine atom and a hydroxyl group,

then X can not be a methoxy group,

(iv) when each of R2 and R3 is a methoxy group or they together represent the
moiety —O-CH,-O-and each of R1, R4, R5 and R6 is a hydrogen atom, then X can
not be an unsubstituted piperidine group, an unsubstituted morpholino group, an
unsubstituted pyrrolidine group, an unsubstituted azepane group, an unsubstituted
azocane group, or when R2 and R3 together represent the moiety —0-CH,-O-and
each of R1, R4, R5 and R6 is a hydrogen atom X cannot represent a 4-
methylpiperazine group.

15. A compound according to any one of claims 1 to 8 or a pharmacologically
acceptable salt or prodrug thereof wherein X is a group of formula NR8R9 wherein
R8 and R9 together with the nitrogen atom to which they are attached form a
morpholine ring, a 4-hydroxypiperidine ring, a piperazine ring, a N-methyl-3,8-
diazabicyclo[3.2.1]octane ring, a 3-methyl-3,8-diaza-bicyclo[3.2.1]octane ring or a 8-

methyl-3,8-diaza-bicyclo[3.2.1]octane ring,

provided that when each of R1, R2, R3, R4, R5 and R6 is a hydrogen atom, then X

can not be piperazine or morpholine.

16. A compound according to claim 1 or a pharmacologically acceptable salt or

prodrug thereof wherein:

R1, R2, R3 and R4 are independently selected from hydrogen atoms, alkyl groups
having from 1 to 4 carbon atoms, alkoxy groups having from 1 to 4 carbon atoms,
halogen atoms, hydroxyalkyl groups having from 1 to 4 carbon atoms, hydroxyl
groups, haloalkyl groups having from 1 to 4 carbon atoms, haloalkoxy groups having

from 1 to 4 carbon atoms, cyano groups and alkylsulfonyl groups having from 1 to 4
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carbon atoms, or any two of R1 to R4 that are adjacent on the ring may together

represent the moiety —O-CH,-O-;
R5 is hydrogen or an alkyl group having from 1 to 6 carbon atoms;
R6 is hydrogen or an alkyl group having from 1 to 6 carbon atoms; and

X is a group of formula OR7 wherein R7 is a hydrogen atom or an alkyl group having
from 1 to 4 carbon atoms which may optionally be substituted with a substituent
selected from the group consisting of alkylsulfonylalkyl groups comprising alkyl
groups having from 1 to 4 carbon atoms which are substituted with alkylsulfonyl
groups having from 1 to 4 carbon atoms and saturated or partially unsaturated
heterocyclic groups containing at least one nitrogen, oxygen or sulphur atom which
are 4- to 8- membered saturated or partially unsaturated heterocyclic groups having
one or more rings (including bridged saturated or partially unsaturated heterocyclic
groups having one or more rings), said saturated or partially unsaturated heterocyclic
groups optionally being substituted with at least one substituent selected from alkyl
groups having from 1 to 4 carbon atoms, halogen atoms and alkoxy groups having

from 1 to 4 carbon atoms,

provided that when R7 is hydrogen or ethyl, then R1, R2, R3 and R4 cannot be

selected from hydrogen atoms, halogen atoms and alkyl groups.

17. A compound according to claim 1 or a pharmacologically acceptable salt or

prodrug thereof wherein:

R1, R2, R3 and R4 are independently selected from hydrogen atoms, methyl groups,
ethyl groups, i-propyl groups, methoxy groups, ethoxy groups, trifluoromethyl groups,
fluorine atoms, chlorine atoms, bromine atoms, trifluoromethoxy groups,
hydroxymethyl groups, hydroxyl groups, cyano groups and methylsulphonyl groups
or any two of R1 to R4 that are adjacent on the ring may together represent the
moiety —O-CH,-O-;

R5 is hydrogen or a methyl group;
R6 is hydrogen or a methyl group; and

X is a group of formula OR7 wherein R7 is a hydrogen atom, an ethyl group, a
methylsulfonylethyl group or a 2-morpholin-4-ylethyl group,
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R1, R2, R3 and R4 are independently selected from hydrogen atoms, alkyl groups
having from 1 to 4 carbon atoms, alkoxy groups having from 1 to 4 carbon atoms,
halogen atoms, hydroxyalkyl groups having from 1 to 4 carbon atoms, hydroxyl
groups, haloalkyl groups having from 1 to 4 carbon atoms, haloalkoxy groups having
from 1 to 4 carbon atoms, cyano groups and alkylsulfonyl groups having from 1 to 4
carbon atoms, or any two of R1 to R4 that are adjacent on the ring may together

represent the moiety —O-CH,-O-;
R5 is hydrogen or an alkyl group having from 1 to 6 carbon atoms;
R6 is hydrogen or an alkyl group having from 1 to 6 carbon atoms; and

X is a group of formula NR8R9 wherein R8 and R9 together with the nitrogen atom to
which they are attached form a 4- to 8- membered nitrogen-containing saturated
heterocyclic group having one or more rings (including bridged saturated or partially
unsaturated heterocyclic groups having one or more rings), which optionally further
comprises an additional nitrogen, oxygen or sulphur atom, said saturated
heterocyclic group optionally being substituted by one or more substituents selected

from hydroxyl groups, methyl groups and ethyl groups,
provided that:

(i) when R8 and R9 together with the nitrogen atom to which they are attached
form a piperazine group, and one or more of R1 to R4 are selected from hydrogen
atoms, hydroxyl groups, nitro groups, amino groups, alkylamino groups wherein the
alkyl groups have from 1 to 4 carbon atoms, dialkylamino groups wherein each alkyl
group is the same or different and each is an alkyl group having from 1 to 4 carbon
atoms, alkoxycarbonylamino groups comprising a carbonylamino group which is
substituted with an alkoxy group having from 1 to 4 carbon atoms, halogen atoms,
alkoxy groups having from 1 to 4 carbon atoms and alkyl groups having from 1 to 4
carbon atoms, the nitrogen atom of the piperazine group at the 4-position of the ring

can not be substituted by an alkyl group having from 1 to 6 carbon atoms,
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(ii) when each of R1, R2, R3, R4, R5 and R6 is a hydrogen atom, then X can not

be an unsubstituted piperazinyl group or an unsubstituted morpholino group,

(iii) when each of R1, R2, R4, R5 and R6 is a hydrogen atom and R3 is selected
from the group consisting of a hydrogen atom, a bromine atom and a hydroxyl group,

then X can not be a methoxy group,

(iv) when each of R2 and R3 is a methoxy group or they together represent the
moiety —O-CH,-O-and each of R1, R4, R5 and R6 is a hydrogen atom, then X can
not be an unsubstituted piperidine group, an unsubstituted morpholino group, an
unsubstituted pyrrolidine group, an unsubstituted azepane group, an unsubstituted
azocane group, or when R2 and R3 together represent the moiety —0-CH»-0-and
each of R1, R4, R5 and R6 is a hydrogen atom X cannot represent a 4-

methylpiperazine group.

19. A compound according to claim 1 or a pharmacologically acceptable salt or

prodrug thereof wherein:

R1, R2, R3 and R4 are independently selected from hydrogen atoms, methyl groups,
ethyl groups, i-propyl groups, methoxy groups, ethoxy groups, trifluoromethyl groups,
fluorine atoms, chlorine atoms, bromine atoms, trifluoromethoxy groups,
hydroxymethyl groups, hydroxyl groups, cyano groups and methylsulphonyl groups
or any two of R1 to R4 that are adjacent on the ring may together represent the
moiety —O-CH,-O-,

R5 is hydrogen or a methyl group;
R6 is hydrogen or a methyl group; and

X is a group of formula NR8R9 wherein R8 and R9 together with the nitrogen atom to
which they are attached form a morpholine ring, a 4—hydroxypiperidine ring, a
piperazine ring, a N-methyl-3,8-diazabicyclo[3.2.1]octane ring, a 3-methyl-3,8-diaza-
bicyclo[3.2.1]octane ring or a 8-methyl-3,8-diaza-bicyclo[3.2.1]octane ring,

provided that when each of R1, R2, R3, R4, R5 and R6 is a hydrogen atom, then X

can not be piperazine or morpholine.

20. A compound of formula (1) or a pharmacologically acceptable salt or prodrug

thereof according to claim 1 selected from:
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2-0x0-2-(6-trifluoromethoxy-1H-indol-yl)acetic acid,
2-(6-hydroxymethyl-1H-indol-3-yl)-2-oxoacetic acid,
(2-morpholin-4-ylethyl) 2-(6-methoxy-1H-indol-3-yl)-2-oxoacetate,
(2-methanesulfonylethyl) 2-(6-methoxy-1H-indol-3-yl)-2-oxoacetate,
2-(7-fluoro-1H-indol-3-yl)-2-oxoacetic acid,
2-(6-methyl-1H-indol-3-yl)-2-oxoacetic acid,
2-(6-isopropyl-1H-indol-3-yl)-2-oxoacetic acid,
2-oxo-2-(6-(triflucromethyl)-1H-indol-3-yl)acetic acid,
2-(5,6-dimethoxy-1H-indol-3-yl)-2-oxoacetic acid,
2-(6-ethoxy-1H-indol-3-yl)-2-oxoacetic acid,
2-(6-hydroxy-1H-indol-3-yl)-2-oxoacetic acid,
2-(6-cyano-1H-indol-3-yl)-2-oxoacetic acid,
2-(6-(methylsulfonyl)-1H-indol-3-yl)-2-oxoacetic acid,

ethyl 2-oxo-2-(6-(trifluoromethyl)-1H-indol-3-yl)acetate, and

ethyl 2-oxo-2-(6-(trifluoromethoxy)-1H-indol-3-yl)acetate.

21. A compound of formula (1) or a pharmacologically acceptable salt or prodrug

thereof according to claim 1 selected from:
1-(4-hydroxypiperidin-1-yl)-2-(6-methoxy-1H-indol-3-yl)-ethane-1,2-dione,
1-(5-fluoro-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-(6-fluoro-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-(7-fluoro-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-(6-chloro-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,

1-(5-bromo-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
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1-(1-methyl-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-(6-methyl-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-(2-methyl-1H-indol-3-yi)-2-morpholinoethane-1,2-dione,
1-(6-ethyl-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-(B-isopropyl-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-morpholino-2-(6-(trifluoromethyl)-1H-indol-3-yl)ethane-1,2-dione,
1-(5-methoxy-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-(6-methoxy-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-(6-ethoxy-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-(5,6-dimethoxy-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-(5H-[1,3]dioxolo[4,5-flindol-7-yl)-2-morpholinoethane-1,2-dione,
1-morpholino-2-(6-(trifluoromethoxy)-1H-indol-3-yl)ethane-1,2-dione,
1-(6-(methylsulfonyl)-1H-indol-3-yl)-2-morpholinoethane-1,2-dione,
1-(4-methylpiperazin-1-yl)-2-(6-(trifluoromethoxy)-1 H-indol-3-yl)ethane-1,2-dione,
1-(4-methylpiperazin-1-yl)-2-(6-(trifluoromethyl)-1H-indol-3-yl)ethane-1,2-dione,
1-(6-methoxy-1H-indol-3-yl)-2-piperazin-1-yl-ethane-1,2-dione,
1-(2-methyl-1H-indol-3-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione,
1-(5H-[1,3]dioxolo[4,5-flindol-7-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione,
1-(4-methylpiperazin-1-yl)-2-(6-(methylsulfonyl)-1H-indol-3-yl)ethane-1,2-dione,

3-[2-(4-methylpiperazin-1-yl)-2-oxo-acetyl]-1H-indole-6-carbonitrile,
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1-(6-methoxy-1H-indol-3-yl)-2-(3-methyl-3,8-diaza-bicyclo[3.2.1 Joct-8-yl)-ethane-1,2-

dione, and

1-(6-methoxy-1H-indol-3-yl)-2-(8-methyl-3,8-diaza-bicyclo[3.2.1 Joct-3-yl)-ethane-1,2-

dione.

22. An N-Me piperazine compound or a pharmacologically acceptable salt or

prodrug thereof selected from:
1-(8-hydroxy-1H-indol-3-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione,
1-(4-fluoro-1H-indol-3-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione,
1-(5-fluoro-1H-indol-3-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione,
1-(6-fluoro-1H-indol-3-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione,
1-(7-fluoro-1H-indol-3-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione,
1-(6-chloro-1H-indol-3-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione,
1-(1-methyl-1H-indol-3-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione,
1-(6-methyl-1H-indol-3-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione,
1-(6-ethyl-1H-indol-3-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione,
1-(6-isopropyl-1H-indol-3-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione,
1-(5-methoxy-1H-indol-3-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione,
1-(6-methoxy-1H-indol-3-yl)-2-(4-methylipiperazin-1-yl)ethane-1,2-dione
1-(6-ethoxy-1H-indol-3-yl)-2-(4-methylpiperazin-1-yl)ethane-1,2-dione, and
1-(4-methylpiperazin-1 -yl)-2-(§-(methylsulfonyl)-1 H-indol-3-yl)ethane-1,2-dione.

23. A pharmaceutical composition comprising a pharmacologically acceptable
diluent or carrier and an active ingredient, wherein said active ingredient is a
compound of formula (1) according to any one of claims 1 to 21 or an N-Me

piperazine compound according to claim 22 or a pharmacologically acceptable salt or



178 98 WD 2010/ 001179PCT/ GB2009/ 050787 74 Bi ol ogi ca

Experinental Primary dorsal root ganglion neurons were
WO gobao® usi ng standard techni ques and pl acedP@TGB2009/050787

Ca2+/ g2+ free phosphate-b@8fered saline (PBS)

Hem section of the spinal colum and cord was
propesgftaemrset withcthe peovipantybi saidveorepesitiovereschdb gogteint 1-¢1 H-indol-

iftin ) cord. They were placed in a

oyl T G 0Re peg) “Lont ai N ng 1yl m

Col | agenase (type Xl) and trypsin (type I1-S). Ganglia
24.wer & compabiad etiformula P aticesiow tatangene off akainah 1 t@21 goan N-Me
oo Bbuie SRASHEE Gt £ o\ FphREORYCER FephioBR Bl or
protugi thereobts ene iaala medicamertDVEMhe waypd éwéﬁaldccompphnd is not

[1in/
13y S3hz RGN B P 11111V SUepr oy
b

y trituration and plated on poly-L-|ysine-coated
25.35- Wae df sleempoBD & foraile fbeccordisgl te améroéel@éskalmw to21ora
f t e 7
pheﬁf‘hla{:b‘lf)glcglg %c?%ﬂél&'ie i8d o?h@]al R KeeréF §n t d&@&raﬁéﬁ of a

ectrop ogi cal recor ﬁ@"g

medma@sst &rh@ev@rgehm%@r tegaimerd agfelnflammatasy mirdc hegerplogical

D,SEE&[Q Sigma- Al drich. Bariumcurrents carried by cal cium
annel s were recorded using the whol e-cell

configuration of the patch-clanp technique.
26.explpe pEACEMARYR] effpida (Hiaccardindds mny ORsof 5'@!5?%1 to 21 or a
ph&ﬁ#akélo&%%% %E&ﬁé*olé s ﬁXbr%eﬂ@ tl$é?ééft {l@ﬁ%«%&;ﬂ%@érﬁhm ,of a
megticamagy fQéth@oorV\ﬁ*tWﬁW t@atmgzizﬁi C\%gr%%rat'\é?sD'aOfé*ﬁé% ge
carrier to prevent the run-down caused by

27. Ca2U§é3tof YadoRfbouR@ et formbiaoia) acﬂ?a’rmﬁbéiﬁ@eélgl ao‘B@bt@bIe salt or
pi pettes had a resistance of 2-4 M2, when filled

proar@oqhefqoém tsrirapaaiign of & mﬁwca&e@r for 1) Proaeyaxis t¥atlent
of Miickabe iR wHidrRESux chahn@islapdihvaiVées] wherefn:3 Wi th CsOH.
El ectrophysi ol ogi cal recordi ngs were generated and
acquired wth a patch-clanp anplifier (Axopatch 200B,
or Multiclanmp 7; Mbdlecul ar devices) connected to a
personal conpuger. Onli & and offline analysis was
carriedRd ) i
Mol ecul g [ doounds were all prepared from
§t ocks in 100% droet hyl sul foxi de (DVBO) and
ut ed<in external solution to achieve the
xcentration. Final DMSO concentration
qt)he assessnent of activity of
s with a menbrane capacitance

S Iy cef
pf wethe used, as the Ca2+ current in these
g carri ed\rmstly t hrough N-type/ Cav2. 2
channel 3. Cel |l nmggbrane pot |aI was held at -70 nmv
and currgnts were elicited g(y series of 100-ns steps
to O mv, at a frequency of 0.1 Hz. After the
establi shnment of a steady WO
2010/ 001179PCT1GB20091050787 75 baseline current, the
conmpound was applied to the bath. Wen the bl ock
i nduced t he compound reached a steady |evel, g(he
R1f Ranérﬂfyiy Rhgre H@ﬁpenﬁﬂ@ﬂ&m@'éct@s fepns hygrogen, atosse alkyl groups,

hydteRy=0&P W@C%alo@feﬁeeﬁor%ahélbélkﬂtgr@[]p@falkm o8P, haloalkoxy
frequency bl ock, step depol ari zatlgggr?were st op g@ and

groves | akeXIRERRRYh GrRHRSi SRrRRXY REWPS atVCrpsY ngforBs, gyps,

amfo fFdHs, Vmbrﬁ‘é'lk)@arﬂmbtg@bbﬂuhﬁb‘l Qiﬁnnﬁd— oﬂﬁs @cyl%mwagroups
elicited, to assess recover%\%ﬁgl t he

alkexpicArengeMing  Areisne alyisyy aﬂrd’é'as’at aEYi?é”Pi“ﬁay of grolips,
the experinment to quantify the remaining N-type
current. Selectivity of the conpounds over non-N-type
currents was studied using simlar stinulation
protocols, in a bath solution containing w conotoxin
GVI A (100 nM. Conpound Name Conpound Concentrati on
(ul\/p %nhl b|t|on at 0.5 Hz 20

1 oA ~ oA T L N ] N A



2- (6-nmet hoxy- 1H i ndol-3-yl)-2- oxoacetic acid 0.1 36

40 et hyl 2-(6-nethoxy-1Hindol-3-yl)- 2-oxoacetate 1
W®7018/p01174 6- met hoxy- 1H i ndol- 3-y1) - 2- PCT/GB2009/050787

nor phol i noet hane-1, 2-di one9% 44 77

1- (6- met hoxy-1H i ndol- 3-y1) - 2- (4-
alkyfetlplyérylaueina giaups - 3rlylseiphemdaning -grelinsn aminoselphegy! groups and
Cyaég]ggé&%lgjﬁPCT/ GB2009/ 050787 76 | Catterall, W A,

erez-'Réyes, E., Snutch, T. P., Striessnig, J. (2005)

I nternational Union of Pharmacol ogy. XLVIII. _

anNoveeofcR htauRé thaidre edigeeniros-theneg inty teaether wresepsthgmoiety

_AVvel - : i I >har nacol . Rev. 57,
O A g e R T o S I Todaer 1)
Page, K M, Dolphin, A C (1997) Properties of

R5ds ahedropan atonpazanelkyigsUdn channel s transiently
expressed in the COS-7 cell line. Eur. J. NeuroscL 9,

R6 (89 hydBgkh btoRpeda AikylArougBapam C. D. (1999) Recent
advances in the nol ecul ar understandi ng of

vol tage-gated Ca2+ channels. MoL Cell. NeuroscL 14,

X '?5@‘-*???frolT\/thBigf‘?’ﬁS’aQS’ﬁ%'P{']nQL‘?f Qn, N, Ocese, R,
Tareilus, E., Platano, D., Costantin, J., Stefani, E

(a) ( 199BupStdt et ORI vhetete tR708sa dydmgleai atomcdraamelkyl group

pbet.a subunits ., Bioenerg. .Bi o r,. 30 7-375. .
whig i opHoTaly SEsthiar af Py (el SRR 1o AR satesting
of sikylesifanylawyl beg@sdepsadateld Glapartilyasatetated heleeodynlic groups,

channel functiPn. Trends Neurosci. 21 148-% ' \m
alkpyy grmuH,s, c@rb(@{y’ 9W8§,tr}1tr%gr%_p’s, PI0R aqr%%o’s, on %glgm 10,groups,
diafRylamino §foaibg, halbgenlatems, ndHlkox@drbdrsy) gtoups;.andVol sen,

S. G, Perez-Reyes, E. (1999) The effect of

02, DB B A b BRSERA SR 1 PHBHE i e atom
to ahjghathéy ale dMagsédifornbadsatihtet: @5pdrially unsaturated heterocyclic
group which optionally contains at least one more heteroatom selected from nitrogen,
oxygen and sulphur atoms, said saturated or partially unsaturated heterocyclic group
optionally further being substituted by one or more substituents selected from the
group consisting of alkyl groups, halogen atoms, haloalkyl groups, alkoxy groups,
alkoxycarbonyl groups, carboxyl groups, nitro groups, amino groups, monalkylamino

groups, dialkylamino groups and hydroxyl groups.

28. Use of a compound of formula (1a) or a pharmacologically acceptable salt or
prodrug thereof as defined in claim 27 in the preparation of a medicament for the
prophylaxis or treatment of a condition or disease ameliorated by Cavx channel

opening.

29, Use of a compound of formula (1a) or a pharmacologically acceptable salt or
prodrug thereof as defined in claim 27 in the preparation of a medicament for the
prophylaxis or treatment of a condition or disease ameliorated by Cavx channel

inhibition.

30. Use of a compound of formula (1a) or a pharmacologically acceptable salt or
prodrug thereof as defined in claim 27 in the preparation of a medicament for the

prophylaxis or treatment of Lower Urinary Tract Disorders.
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car bon at (iLi) when each of Rl, R2, R3, R4, RS
éﬂﬁomﬁ"*smﬁdﬁyﬂrgéeﬁa%¥@ﬁF”then X can not be an
unsubstituted piperazinyl group or an unsubstituted

2(6rurahslrlmmdglrsnyrpz oxbhddtc askien each of Rl, R2, R4, R5
and R6 is a hydrogen atomand R3 is selected fromthe

Si S droenzﬂom a brom ne atom
Z(g tgwﬁ@ﬂW&Q@#yngﬁﬁaC? can not be a nethoxy

group, (iv) when each of R2 and R3 is a nethoxy group
2-(@fméthgyl H-ngeL high-2repnestiendcid, he noi ety - 0- CH2- 0- and
each of Rl, R4, R5 and R6 is a hydrogen atom then X
e i peridine group, an
g)fy'ﬂstj cg)l?f[y L%g%oaﬁgﬁcgg%ﬁp an unsubsti tuted
yrrolldlne group, an unsubstituted azepane group, an
2-(6rmetbsXyi—ttutireiwl-a—z/t)c%tmagﬁtimmid,or when R2 and R3
t oget her represent the noiety -0-CH2-0-and each of R1,
ogen atom X cannot represent a
et@ﬁ?@ ?@riaé)f%ggté?{)up 14. A conpound according to
one of claims 1 to 8 or a pharmacol ogically
etra/bgé@tlu@me%atdpl -y BrodesRfateher eof wherein X is a
group of formula NRBR9O wherein R8 and R9 together with

etﬂyh@-ééurﬂét@&@m%@mﬁ Qnotixehcdtagy are attached forma 4-
to menbéred nitrogen-containing saturated

het erocycli c oup havj one I ncl udi ng
1-Griraged oo Sy ea e RIBPaREy- (NIt agtore

het er ocycl i ¢ groups having one or nore rlngs), whi ch
1-@Phétanad Hyhdols iyher (4ansmylppeazant-ghethtnen 2-diond, maden,

oxygen or sulphur atom said saturated heterocyclic

@il PeatE ke MO b 6E Y T

groups and ethyl groups, provided that: (i)when R8 and
52R9 togetthed anhhehemmhwamgenraﬂemnmmtmhﬁGhlﬂh@yﬂ@ﬁéﬂy or
50D S350 B VLl AR Mo AR Sy o
pagermmseffemtrt/e @ngruotipba cammcn@;rorbtfrpmulaamyacanﬁdm tg»ram/p@,ne of
g e 2k e it G T sl L R oo BRROOT

the same or different and each is an al ky I roup
53havrA1gnerthoﬂnfqr the grophyleds it beaiment pb)@ﬂﬂat’@gfwatb{m Rigorders
ggrﬁg ) cﬁﬁrﬁfsteﬁ‘rktﬁgto s&?lg%)?@bﬂ] ??ué?%cg\{/efﬁﬁto‘uﬁ% %h d %omg&md of
fortmﬂfb(ﬁ‘r) agtoWing thahpgee otatslems 18 Ebsaya @haunwomwahsgarqe@tﬁble
atons and al kyl groups having from1 to
saQOFQﬁ%l%ﬁ%FE%% the nitrogen atom of the piperazine
group at the 4-position of the ring can not be
substituted by an al kyl group having from1l to 6
carbon atons, (ii) when each of Rl, R2, R3, R4, R5
and R6 is a hydrogen atom then X can not be an
unsubstituted piperazinyl group or an unsubstituted
nor pholino group, (iii) when each of Rl, R2, R4, RS
and R6 is a hydrogen atomand R3 is selected fromthe
group consisting of a hydrogen atom a brom ne atom



87 carbon atons, or any two of RL to R4 that are
adj acent on the ring may together represent the noiety
WO 1@eH® ; R5 is hydrogen or an al kyl group he@i/6$2009/050787
froml to 6 carbon atons; R® is hydrogen or an al kyl
group having from1l to 6 carbon atons; and X is a
54.gr oApmethadofamithe OBEhyMnés eir ntrgdtmest af raydtsgg%en imtvdrigtpCavx
I Kyl
cha%%e@ A?% ma%&%ﬁ%o@@yélﬂg {jﬁ?{%té'rcﬁg@n L%jfogg%% ts?? ?f’lﬂ@é:rt]lv@bﬁmlaunt of
a @:ewhmnmddoff fqymutahéagroo@ m@ma@qu@llmfacceptable salt or prodrug
Y, onyl al kyl groups conprising alkyl groups
theﬂég\ildr/@é‘}%lfrnom 1 to 4 carbon atons which are substituted
wi th al kyl sul fonyl groups having from1l to 4 carbon
atons and saturated or partially unsaturated
het er ocycl iC groups con %ining at |east one nitrogen,

said saturated or partially

clic groups optionally being

| €&t one substituent selected

s having from1l to 4 carbon atons,
al koxy groups having from1 to 4

d 4 ded thatéf%en R7 i s hydrogen or

ethyl, ghen R1, , R3 and R4%cannot be selected from
hydr ogen atons, hal ogen atons and al kyl groups. 17.A
compound according to claim1 or a pharmacol ogi cal ly
acceptable salt or prod rug thereof wherein: Rl, R2,
R3 and R4 are independently selected from hydrogen
atons, nethyl groups, ethyl groups, i-propyl groups,

R1B2hBRyangr Rdipss indebendenty eeipsted tiroinf hydrogeneeteyds, gikglugroups,

o DABLSERBER 500 A0 AUy AG0RL B0, ol

grolpsir ebkykyagrbnmpbgr@mn@agnoaylpsroa!nsl redryyl sgriogp niitro  groups,

ro r r
arfon s (B o okt BaBRlnd | Goigh A A6 §fo6es
alkpsychsbnglgenincor geoupet hyalkytputppny! %gnogphydawgelmhcnyla groups,
; f
alk%&l?ﬁ&nﬁn&ﬁ?&&%ﬁga glr%ﬁlpgcr)]rgﬁ?rﬂﬂlo(gro%p%lrﬂ)sgﬁzoﬁ\ﬁf‘%ﬂﬁ]p@ and
cyametgmglissulof onyl et hyl group or a 2-norphol i n-4-yl et hyl
group, 88 provided that when R7 is hydrogen or ethyl,
an;f]f\]ngﬁoﬁiﬂi tcﬁﬁﬁr it gdj@éerﬁad?\ntﬂé riR§ rﬁ’az)) t%ﬁétﬁgr Ferp%'gent the moiety
rogen a uorlne m ne at ons
——Odﬁlkb)rm@re/vfmr@nm is gatieyergf &gw ol et hyl gr oups 18. A
conpound according to claim1l or a pharmacol ogically
4_BLS a8R b RGIQFoUg thereof wherein: Rl, R2,
RS%gQ%ZJ%EA gre |% e%e%gﬁbgfy sel ected from hydrogen
atons, al kyl groups having from1 to 4 carbon atons,
R64$ R@Wog?@a&n AR HGYII9FIHR 80 4 carbon atons, hal ogen
at ons, hydroxyal kyl groups having from1 to 4 carbon

Xlﬁﬁawedwﬁfmé)@POL@rMQiStln gt oal kyl groups having from 1
to 4 carbon atons, hal oal koxy groups having from1l to

e AT R T LR G

whicd i batiorfdlle sab§tagteatwithra siisstitieng saaytet! dget ther group consisting

BT I NERI T

alkbyydg@aes, @rrb@ayl giokig$, rgﬂr@gmubavaml;g\ofgrmupsl ntv\%ma&ylaa‘mhmgroups
or my rein R8

aiafyTiee BRs oot T h & ALY BB Gh ¢ hey

are attached forma 4- to 8- nenbered

ni trogen-contai ning saturated heterocyclic group

havi ng one or nore rings (including bridged saturated

or partially unsaturated heterocyclic groups having

one or nore rings) mhlch optlonally further conprlses

o,



form a piperazine group, and one or nore of RL to R4

are selected from hydrogen atons, hydroxyl groups,
wWoRawoogroups, am no groups, al kyl am no gr oupsP@iheB2i08/050787

t he al kyl groups have from0l to 4 carbon atons,

di al kyl am no groups wherein each alkyl group is the
(b)s amgramps of formuRYRSRE wharsin RS aad R4 tegethgy witip theavtreggn atom
to Wh%w t:l'meg/ % é aQt%rctt? f(?r ogssat%{%(ax&c%rkﬂglﬁyhﬂégtﬁ%t&r Ré’tgl%cychc

ng a car am no grou I'S substitut
gquptWhldnomomeblwccgﬁmlumaﬁa&Str@ge mafmhttemiatqmwle@tml feane ﬁ%rogen
ho A ¥ AR 5ted
oxyg%% %ﬁ& Qﬁlgﬁ[ﬁ lafgnfsgugag@hgé\}lﬁr%tgbfa dr n?alftlélgms%g}arfteén&%r e
hetatmysllc giogp mpltmrag:ilarfualn@fnbawg ﬁh@tlﬁlt%bazqnﬁeorgmemstéﬁmuents
t r t Washd t b
selg&gdq’roﬂfme rQLBJ E(gns'igﬁﬁg fd}‘ %%yfi@?g&o hga ggn atéo nr%ﬁo%%g Yroups,
alkpky yrqme,mlé@@har@bnmrom, CRBOXYRGIOURS, ANE JREUIRSs agnino groups,
ah%rb tituted
moﬂ&ﬂ ra2|n@%gg%éip om%gﬁgﬁﬁg Q???utegQﬁggﬁhollno
rou ii) when each of Rl, R2, R4, R5 and R6 is a

55hydr‘\og§@1h%d ai dhel mephdaxie| sclredtranbrift Recgidiipn or disease
am%ﬁﬂ% F)W@a‘?f( cﬂaméi’rdbgﬁmgaéo%ﬁrlsﬁ‘xgbécﬁﬂ’h@%nﬁqu fif patient an

roup, then X can not a neth oxg group
effww %\m@lﬂﬂtegfcﬁ emipgungnal fgmua éWe?mﬁafma dupC'%if“ Phed" 2
phérﬂ%ﬁl’b@fea&?é’é&%&%‘e ddMor PRl treRsdeH2- 0-and each of R,
I's a hydrogen atom then X can not be an
unsubstituted piperidine grou an unsubstit

56.mor Phansthes JPoube RIAPINEIDH S| g@?t&f”by‘?fr 81 refl té’”groéuiysease

am@lordRUBP Oal/ ¥ cRshRT Wﬁ)rgé&ﬂ@m&@‘ aéllrlﬂﬁﬂiél’éﬂrigt fat £ patlent an
azocane grou or when and sent

effegiive npnagit oa@mmtawdoéé@m% ﬂ@ gmde 'keggﬁdgﬁé‘ o4 g a

phiH BBl SEBeStabRSHI or[PRIreS Bidredt. 4- net hyl pi per azi ne
group. 19.°A corrpound according to claim1l1 or a

h | o [ t abl | h
o R HeSHGR B R E aLRE
corﬁwbﬂﬂh@)ﬁﬂnﬂ@@t@rlﬁg Qessaid byt @f effestiveetmplintgbbapsompound of

ot (b ReTIRA PP A8 of ARG A TR =BT gt or prodrus

theadsims, brom ne atons, trifluoronethoxy groups,
hydr oxynet hyl groups, hydroxyl groups, cyano gr oups

58 o Al O e DIoRh e oo Bt ARy ud Ay RBtes

Coﬁﬂﬂtlerﬁey Dfsarc@hﬂ c@npnﬁ'ﬁg aSmtm}sﬂémrgetn said patient dry Effeptive @moret of

H}H‘Pﬁﬁéoﬁé%’am@ Iﬁgg %E p&ﬁ{l Sb%f)h%rrm%v?ﬁg(oﬁfé?wggcceptable

salﬂbtpr@gm@; taérepi.t 0 which they are attached forma

mor phol ine ring, a 4-hydroxypiperidine ring, a
gplp ra2| drlfcg]gt ro h [ r ,treatment of Epilepsy comprising

hVF § di agach% f% 5 ﬁ ane fri d) B
adﬁnmﬁbvhr}g ta3sdd @ammncgftdcwesamommtomﬁaan@npmmgi ofrfoemula (1a) as

oo ey S R ortBE A0S, g o,

is a hydrogen atom then X can not be piperazine or
60nmor phaotstimesl forothe prophylaxis or treatment of Pain Disorders comprising

6z
=GR S PRI A AR g X SURRETFE SoRfld 1a) as
de(@dqtnmﬁmnlmrpr@ ghaemhgqlc)glgall(/@cmtmﬁyalt or prodrug thereof.
H i ndol-3-yl)-2-oxoacetate, (2-nethanesulfonylethyl)
2- (6-net hoxy- 1H i ndol- 3-yl) - 2- oxoacet at e,
2-(7-fluoro-1Hindol-3-yl)-2-oxoacetic acid,
2-(6-nethyl-1 Hindol-3-yl)-2-oxoacetic acid,
2(6-isopropyl-1Hindol-3-yl)-2-oxoacetic acid,
2-0X0-2-(6-(trifluoronethyl)-1Hindol-3-yl)acetic
acid, 2-(5,6-dinmethoxy-1 Hindol-3-yl)-2-oxoacetic
acid, 2-(6-ethoxy-1 Hindol-3-yl)-2-oxoacetic acid,
2- (6- hydr oxy-1Hi ndol- 3- yl) 2- oxoacetic acid,
2 (6 cyano- 1H—|ndol 3 yl) oxoacetlc aci d,

1 oA ~ oA ~ _,.____L:_ Y |



141- nmet hyl- 1H-i ndol - 3-y1) - 2- nor phol i noet hane- 1, 2- di one

de{ﬁomﬂwl- 1H i ndol- 3-y1) - 2- nor phol i noet hane- BCRGBR@NO50787
102
1(2 met hy1-1 Hi ndol - 3-y1) - 2- nor phol i noet hane-1, 2-di one
, A method for the prophylaxis or treatment of Gynaecological Pain comprising

sl B 0 RSO Lol DT

defimes in claim 54 or a pharmacologlcally acceptable salt or prodrug thereof.
1- nmor phol i no-2-(6-(trifluoronethyl)-1Hindol-3-yl)etha

g2N€- :JE\ r%iﬁl\'ggrf%th% pﬁgﬁ?%@%yeakment of Carcgac Arrhythmias comprising

H-i ndo i noet hane-
adminigenng tvosajd petien golefciive amowntrqfreowrnwndaqfefomﬂtﬁa i as

XY I table salt or prodrug thereof.
o S S S armarelqacaly speenioble s2lorpreor

- (5, 6-di et hoxy-1 Hi ndol 3-y1) - 2- nor phol i noet hane-
63, 2- d\ drgthod for “the prophylaxis or” treatment of Thromboembolic Events

coﬂ-n{oﬁé"hé éao?‘rliﬁllsﬂeﬂﬁéaltg[falo"_’ PRl MARY efredthl mBOAPBOLI ERRbdima of

formuiaoﬁoh 8% Paftnep.ip Glajm Griar aorhareesRIRggally ACcreRiakle saly Py RiPArug
1, 2-di one,
1%gh(nethylsulfony1) 1H i ndol - 3- y1) 2- nor phol i noet hane
-1, 2-di one g4 net hyl pi perazin-1
64. y 1A MeB0ed (fpF | I’eﬁ)r%ﬁ@ty#%@y)or 1treatingdlo Pf Lqpipupsofae- Riseases

com%r@h NRImidistefingb NP iReEmZam -e¥ective amount of a compound of
yl 6-(tr|fluororrethyl)-1 H i ndol- g a} %
formgﬂqjﬂ@ as dgﬂr‘(eg ﬂ\@ﬁ%)@ﬂ gra pharmacologmally acceptable salt or prodrug
thdredfndol- 3- yl) 2- pi perazin-1-yl - et hane-1, 2-dione, 1
42- met hyI
.H ! ndo% od o the Enroprrrlt)?lta%g oP rggtrmaeznlt gf IslsoAr%Eeps cr)ﬁhe Auditory System

corl\‘&ﬁiﬂh? ]ao@ﬂlﬁllbt@ﬁﬁd; ab 4seﬁd fﬂat:?ﬁoin %ff{é%t)ve.Zé#\oUEtt biy bPtdPep@uid of
forfiyi Uis) 6% RRAERyN SIAM kP Rt aeioealy REESRkfle Sqit or prodrug

therdofdi one,
3[ 244- net hyI pi perazi n-1-y1l)-2-oxo-acetyl]-1H i ndol e- 6-
66Car omtﬁ f %ﬁ I r otreat igraine gom risin
1-( 8Qy 9 ‘T‘]dBTng?)ﬁ 53" ﬁ%m%% %J é"'a [A%%- |c€/c 9
adhiigednglicosdid Hatidnt -aet dftentvel aRounti afree corapalind of formula (1a) as

cofdeaaEr Ry 2oheRasaigEicaly SoERrghle BT GIHI TP oLt - 3
-yl)-ethane-1, 2- dione. 22. An N-Me pi perazi ne
67corrp§50lmm1h@:r for feapnapdglasigi oaltieptraent epfit SlaktoistaltinabrDisorders

r odr u l e 0
Cahy a5 Ehe S04 SRR efesiengmernet s seesHy of
foretdrm(ﬂa) as ﬁeﬁhe@lne claim 54 or a pharmacologlcally acceptable salt or prodrug
&4 fluoro-1Hindol-3-yl)-2-(4-methyl pi perazin-1-yl)e
‘? ahe-1, 2-di one,

1-(5- fluoro 1H-indol-3-yl)-2-(4-methyl pi perazin-1- Y
68t haemeftddiontie, prophylaxis or treatment of Vascular and Visceral Smooth

M%ﬁ%ﬁ%@%@fe&’?éﬁ%ﬁi%&dﬁfan:Bn'n%'tQAs'aﬁEPthYeJnP'aﬂeé'ff%anfé In¥lintef a

comppdnd bltsrmulard anaodefeplin cfair Anestshphamesplegicallyiaggeptable

sa&gﬁgr%'dﬂﬁgép%ﬂe?ﬂfi’ ndol- 3-y1)-2-(4-net hyl pi perazin-1-yl)e
thane 1, 2-di one

69141%@&@ fortherrrenhyias 1. tregtmenieHyeighplis Rispidens amsising

ﬁeﬂm%z’coj'sgla at|ent an effectlve amount of a compound formula £1 a) as
|n 0l1-3-y1)-2-(4- et hyl pi perazi n- 19/

deflmﬁihlé ciaimp %,@@@halmgocé@m%lly pcceptable salt or prodrug thereo
H i ndol- 3-y1)-2-(4-nethyl pi perazi n-1-yl)ethane-1, 2-dio
ne, 146-isopropyl-1
H i ndol- 3-yl)-2-(4-nethyl pi perazi n-1-yl)ethane-1, 2-di o
ne, 1-(5-nethoxy-I
H i ndol- 3-y1)-2-(4-nethyl pi perazi n-1-yl)ethane-1, 2-dio



R1, R2, R3 and R4 are independently selected from
hydr ogen atons, al kyl groups, hydroxyal kyl groups,
whali00er7at ons, hal oal kyl groups, al koxy gr oupBCT/GB2009/050787
hal oal koxy groups, al koxyc#Bbonyl groups, carboxyl
groups, hydroxyl groups, nitro groups, am no groups,
70.nonAl ketrexdi fro theopipehyldkial dry tremtiment gf dipworyatgsardonprising
I y 0 I
adrgfﬁ%&@%g S slﬁfcg(%ﬁﬂhg %Hlelffgézﬁo\% asn%tﬂg%? %lnhyolu g%%f%h g g) as
defgred urpslamaﬁy bsa Ipbhquot@mqaby geaspisble %ﬁ’m Chi@ii@drpm theyeof.
groups and cyano groups, or any two of Rl to R4 that
are a te PNyt h Yort aastek
710t A GBS oy " PSR ot REEREE ORONS RRIADE Motor
Dyslfumjloe Digggders campyising geministerngto saisl patiey! ameiiagive REopat of
I I
= o 1 R sy SRt B S acpEptavie
salORprodrag dhare®®’ is a hydrogen atom or an al kyl group
whi ch is optionally substituted with a substituent

725¢el g &Iofmtll@@ %Fdﬁh@la‘k@n%‘rsfréél&eﬂf of OphthaImlc Disorders
al kyI sul fonyl al groups, unsaturated or parti al

corgamwgae@“dmﬁéftr@gdwéldu R?t'gﬁfoano%ffecavek émyugtrqmﬁ@poe'éﬁ‘ 8%%@91““'3
(1 aZ%Q ‘dQﬁne htcfa‘Pm @EIQJIf' Q%haﬁﬂé&ﬂ’odﬁé&fﬂ‘{‘ B§cep‘?§m@§iﬂb’b@’tﬂdr@9 thereof.

roups, |a kyl'am no groups, ogen at ons,

al koxycar bonyl groups; and oups. of for
73 NReRINAher aCﬁorﬂ@gdﬁcﬁnwn@oﬁéi(’%@ﬁg% ton'4 ehergip %ﬁe‘h group of

forﬁh@n@h‘? WHErSR RN RYa &8rogbh 2€die Gbr faard1kya Mwh@ﬁrﬁgﬂfrem 1to0 6

artially unsaturated heterocyclic ou
carggm iaéas WRichoRewPRECNAIY [PeaPs Ht@drmlﬂ}s é%&gg{loqﬁlected from

theSPb S L&i5hidting ror @IkWsQMIaII@XM@ﬁI@s 3BFpRsIh@ BIKYI GFboPShawd flom
saturated or partia unsat ur at ed heterocyclic

1t ftGaeea ?tg?mﬁdet'%?ret?éI%ﬁfgtu?Gb@ﬁ qlgyiaropy GBSV oM 1 to

6 O%P&%t atbMeNtusrest @I‘tléllqusbhueatld Q@I@ré‘@ﬁﬁd gitoupg coifitaining at
roups, hal ogen atons [ ou

leagmf—‘p@?roaw&%w% HotHirh L@@mgvhm@aﬁrsoxw %r'agﬁ@eraeﬁr%%#%afed

or %bﬂiéﬂ’;ﬁ unaﬁml‘&ecﬂmtéwcycr@@%dpﬂ mumga o8& GdtPMore rmgs (mcludmg
di al kyl am no gr oups and % ro

u a
orES L MARS of BRNADAUT TR0 G TRt acBpi Baling She O ore

ring$C %IH %Httﬁa&@' r Qértlﬁlfyodﬂfi%rbféar I%léroaﬁchd Gﬁrbmﬁj optivnallyaibeing
n.o came

SuBSsH) A PLIeH P HERENeT GFISG SR PHBr POy inadem 1 o 6

car@ﬁﬁ'dt@ﬁh@t R&lo G&ws chiRsMyeroops Matigly fra?.1 W@ edrban atoms,
ound of or a %gar mac

ha'&@‘&@p@@lﬂp% k@éﬂnﬂnf]gﬁ’m {&Ia%ﬁar(bﬁﬂr ‘F‘Sa%”oﬁggr%ﬁﬁﬁ grﬁu%ei Algxy

grodips | Haviride freme P axb g | cafbapf a@nf@scbamrlbrcfu% hit® groups, amino
hyl axi s or treatnﬁnt o{ I tion or

gr%ﬁéfmewﬂhéamw TauRs WheisiLIhe; ?I'@I Iﬁr‘i"fp&nhav' 90%161?00? cgrbon

rho fP6ups Rhérém) esoh akw@bm@tr@%m on dn‘ferent and
%etable sal t ogﬂg?dru t her eof as d@ | 0.,¢ I
ea% a2 Tof%b BafAPPd AISPS a3 4 AgedrBor) Brdlps
coRp gy bﬁbbﬁyl@rodﬂseﬁﬂoﬁﬁtutedoﬁy Alrwvgr groupsBayind frat 1 to 6 carbon
D sorders. . Use of a conmpound of formula (1la)
atogs, 8" phar rracol ogi cal |y acceptable salt or prodrug
thereof as defined in claim27 in the preparation of a
X isradjreansfiorni s NRSRoprepdiv IRexarsl R9 tdgetetr mithtthehitrAgeni atoyn to

w8 Al g R o Rl B nered By Bk EREAK o

pagialypueshturgtedhetaotydis gd@fpl imevihg onec baimere ingsn(indheding bridged

r ration of a i ng _f | axi ;
s 87 o2 e R MRl ol AL bR < sRbre rnos)
whfohraptibaallyfajthar contgieaomaoohog edditighahottegeabdegsmabt selphur
prodrug thereof as defined in claim27 in the
preparation of a nmedi canent for the prophylaxis or
treatnment of Pain Disorders. 34. Use of a conpound of
formula (la) or a pharmacol ogically acceptable salt or
prodrug thereof as defined in claim27 in the
preparatl on of a rredl canment for the prophyl aX| s or

e Y —~ o o



37. Use of a conpound of formula (1a) or a
phar macol ogi cal |y acceptable salt or prodrug thereof
w@g01d@bitmed in claim27 in the preparati on of BCT/GB2009/050787
medi cament for the prophyl 84 s or treatnent of
Cardi ovascul ar Di seases. 38. Use of a conpound of
atofrer aldasétletedor papteaily masatucged dieteyocycte graupl eptisaplly being

sutgslrigg §¥ op.gr %org ggéthgrﬁgs cf%ldafhm Bﬁyk%nsmtmg of alkyl

canent axi s
grwpeavamgtfrcmﬁ 1[1036>roaetm atbmshbalogeh amnys Dadadeyl 9BYIPs awing
fror%f 1atoC%nPé)rB8rq e?gmgora% d;g&?% 9\5V| 8' @géa‘f'l%ri 3étoms

accept abl'e “sal ereo ned in clarm

alk@wcarbmwegmuepauomnsmgocfarbonyécrwsrethat a@r smbwséttuted by alkoxy
X}, o r M

groﬂégmy/‘ g tB ?eacta@'ﬁ) atg)Ensa cgﬁfﬂxgagrou sl @'fo ufs, amino

grosips, embahikydamaiot groupp mberairy theh etkeb@roass dh@flﬁé resen i1ntoch gRrRON

atogn E"y’% iRB &?&!p@t \M?&eﬁ’]f %cfhn%a fgﬁg@&ﬁs {h%rsefntl@ or different and
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calcium channel inhibitors, sodium channel blockers, serotonin and norepinephrine
reuptake inhibitors (SNRIs), tricyclic antidepressants, N-methyl-D-aspartate (NMDA)
receptor antagonists, cannabinoid receptor agonists, anti-convulsants, aldose
reductase inhibitors, opioids, alpha adrenoceptor agonists, P2X receptor antagonists,

acid-sensing ion channel modulators, NGF receptor modulators, nicotinic
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for use in the prophylaxis or treatnent of any di sease
or condition recited in clains 27 to 45. 81. A
phar maceuti cal conposition conprising a
phar macol ogi cal |y acceptable diluent or carrier and an
active ingredient, wherein said active ingredient is a
compound of formula (1) or a pharmacol ogically
acceptable salt or prodrug thereof according to any
one of clainms 1 to 21 for the prophylaxis or treatnent
of the disease or condition recited in claim25 or
claim26. 82. A pharmaceutical conposition conprising
a pharmacol ogi cally acceptable diluent or carrier and
an active ingredient, wherein said active ingredient
is a conpound of fornmula (1la) as defined in claim27
or a pharnacol ogi cally acceptable WO
2010/ 001179PCT1GB20091050787 107 salt or prodrug
thereof for the prophylaxis or treatnment of any
di sease or condition recited in clains 27 to 45. 83.
A pharnaceuti cal conposition conprising a
phar macol ogi cal |y acceptable diluent or carrier and at
| east two active ingredients, wherein said active
i ngredients conprise at | east one conpound of fornula
(1) according to any one of clainms 1 to 21 or a
phar macol ogi cal |y acceptable salt or prodrug thereof,
an N-net hyl piperazine derivative as defined in claim
22 or a pharmacol ogi cally acceptable salt or prodrug
thereof, or a conmpound of formula (1a) as defined in
claim 27 or a pharnmacol ogically acceptable salt or
prodrug thereof in conbination with at | east one
conpound sel ected fromthe group consisting of
nmuscarini ¢ receptor antagonists, [33 adrenergic
receptor agonists, neurokinin K receptor antagonists,
vanilloid VRL agonists, calciumchannel a2 6 |igands,
pot assi um channel activators, cal cium channe
i nhi bitors, sodium channel blockers, serotonin and
nor epi nephrine reuptake inhibitors (SNRIs), 5-HT
ant agoni sts, al pha-1 adrenoceptor antagoni sts,
tricyclic antidepressants, Nmrethyl-D aspartate (NVDA)
recept or antagoni sts, cannabi noid receptor agonists,
anti-convul sants, al dose reductase inhibitors,
opi oi ds, al pha adrenoceptor agoni sts, P2X receptor
ant agoni sts, acid-sensing ion channel nodul ators, NG
receptor nodul ators, nicotinic acetylcholine receptor
nodul ators, synaptic vesicle protein 2A Iigands and
non-steroidal anti-inflamatory drugs (NSAIDs). 84. A
phar maceuti cal conposition conprising a
phar macol ogi cal |y acceptable diluent or carrier and a
conbi nation of active ingredients, wherein said active
i ngredi ents conprise at | east one conpound of fornula
(1) according to any one of clains 1 to 21 or a
phar macol ogi cal |y acceptable salt or prodrug thereof,
an N-net hyl piperazine derivative as defined in claim
22 or a pharnacologlcally acceptable salt or prodrug
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