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incl M aﬁa@qﬁt a(? h%as&zg?g]eﬁlakwrﬁlrg@zwaélﬁg oeqi%c%ﬂ\nbt?ﬁ iRlIection and certain
viralGhifetgoHs| Kycludtri@&icﬁ;uﬂé@ wﬂ:buoti% déﬁk@ertbyfégedl@n’(e @]Ell@m adult respiratory
.__protei i nases. . ve ecause three to four
d'“%é? Eﬂ]‘[j?orB‘F' %ﬂﬁ’e&tﬁﬂﬁgﬁeﬁ‘gﬁﬂ?@% s a code for the
formati on of pr ot ein kinases, there may be nany
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Dt sty o Ao SR8 abR, K Blpams, 4l o Currenty,
ther@ m:ré Y B@@ ldiﬂr']ér@rﬁt l&fbv?ﬂbfwelﬁﬁdmésés deowbadrn becavsar thmesto four
prote t he transfer t
porRT DTy DURBRSERITE & S 4PGF iR OREIpTaT SB0 B TrseSfgiggmay be
mar@ﬂthb{]%dg%”ftdlﬁglct bﬁcli l"@ép@u{aité }(lngfseé retiei govabin I1@dy Protein kinases
rocesses inside cells, there ern
servBL IR CEIRbR® (57 SReRPE IR, 1A SING P SCRGBEI o PgRus proteins by
the {réﬁé?@rt Qrst'hé)y 5%@9&&8 of HRY ATPLIM cBRPERNErsdidbindid @cﬁd tstm@ chain.
hydr oxyl groups of serine, threonine and tyrosine 3

Thes@ singyiaes iqenfielothei Mejorit @fiitee Senaling WS{S%WS&%@@@% thereby
gov&hMaS &8Il URCHERY JrBatH, 2kifbRnBatioRBBRd destruction (apoptosis) through

reversible phosphorylation of the hydroxyl groups of serine, threonine and tyrosine

residues in proteins. Studies have shown that protein kinases are key regulators of many
cell functions, including signal transduction, transcriptional regulation, cell motility, and cell
division. Several oncogenes have also been shown to encode protein kinases, suggesting
that kinases play a role in oncogenesis. These processes are highly regulated, often by
complex intermeshed pathways where each kinase will itself be regulated by one or more
kinases. Consequently, aberrant or inappropriate protein kinase activity can contribute to
the rise of disease states associated with such aberrant kinase activity. Due to their
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cell functions, including signal transduction,
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encode protein kinases, suggesting that kinases play
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I nappropriate protein kinase activity can contribute

to the rise of disease states associated with such
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' ' BOK tel j fact o o
NS ] SRR LRSS ol By Wl BTG rargsrot
factor ygompilexesk icoewesedaradd varsous neombmationsr @f ethes Rel/NR-dBhdamily of

ook RS o RN SorGRRE b v ol 3, Bl Herdfes, e
(p65)aNFexcBh (e50/ ppoB)g NEssB2 (p4ot pn00)f y-RebdandaRelBs abhfof which can form
heter‘é%;{)rg @ggqiﬁegs?fslj‘%ﬁg )Spr%giln% isggécé?\?gr&lyéﬁ%glggﬁ% é@g: érré%)o acid “Rel
homdisgyndemaipt iveich contains the DNA binding and dimerization domains. At the
extreme C-terminus of the Rel homology domain is a nuclear translocation sequence
important in the transport of NF-xB from the cytoplasm to the nucleus. In addition, p65

and cRel possess potent transactivation domains at their C-terminal ends.

The activity of NF-xB is regulated by its interaction with a member of the inhibitor kB

family of proteins. This interaction effectively blocks the nuclear localization sequence on
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factor conpl exes conposed of various conbi nations of

the Rel/NF-xB fam |y of polypeptides. The famly
wa@omwsioe19g3 of five individual gene products in PEIGBRES/000085
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hypeggsponsiseness and suppress the inflammatory response in asthmatic airways. in
light of the recent findings with regard to glucocorticoid inhibition of NF-xB, one may

speculate that these effects are mediated through an inhibition of NF-«B.

Further evidence for a role of NF-xB in inflammatory disorders comes from studies of

rheumatoid synovium. Although NF-kB is normally present as an inactive cytoplasmic

complex, recent immunohistochemical studies have indicated that NF-xB is present in the

nuclei, and hence active, in the cells comprising rheumatoid synovium. Furthermore, NF-
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See Roshak, A . Biol
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gene’transter studies have denonstrated central
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‘“h‘bwéﬁ?fdglf'lxg activaliesr Beddis H??fﬁln@“efmtﬁ%rﬁﬁ%‘-ﬂ@ agesls Py either single
agenf@gp%ﬁm { ﬁwe"f‘%ﬁec'@kéﬁt v bﬁ cﬁ%lvb i A0RE@NBLB L bR inhibitor of

tro an oas ar over expression, gene
skelem’rpcpqllfqilffgltehtbatlong@m@valle@; aawgg\amﬁ@f cytokine-induced muscle wasting

(Guttridge et al. Science; 2000; 289: 2363-2365.) further supporting the potential of NFxB

inhibitors as novel cancer therapies.

Several NF-xB inhibitors are described in C. Wahl, et al. J. Clin. Invest. 101(5), 1163-
1174 (1998), R. W. Sullivan, et al. J. Med. Chem. 41, 413-419 (1998), J. W. Pierce, et al.
J. Biol. Chem. 272, 21096-21103 (1997).
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(2003)fiada zlekeribednkkRirhisitorsof | KK2, see Cal | ahan, et al .,
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The proabht Pvéntods hdli2identtiied ridver Bldek, catboxadtide \B6mpounds, which are
inhiofrS D Kt 78910 R RerisHiar KKkC, FEVIED 591 50 aBiogamice
derivhiiN®gi dre tiseréford Kﬂ%teﬁt@ bBhéfit el e, tredtmaht of M¥drders associated with
|napp2rggrla e %nase suitably inappropriate IKK2 activity, in particular in the treatment
and prevention of disease states mediated by IKK2 mechanisms including inflammatory
and tissue repair disorders, particularly rheumatoid arthritis, inflammatory bowel disease,
asthma and COPD (chronic obstructive pulmonary disease); osteoarthritis, osteoporosis
and fibrotic diseases; dermatosis, including psoriasis, atopic dermatitis and ultraviolet
radiation (UV)-induced skin damage; autoimmune diseases including systemic lupus
eythematosus, multiple sclerosis, psoriatic arthritis, alkylosing spondyilitis, tissue and

organ rejection, Alzheimer's disease, stroke, atherosclerosis, restonosis, diabetes,
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benzi m dazol e inhibitors of the | KK2, see R tzeler, et
al ., DE 19928424; Ritzeler et al, WO 2001000610;
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NHSO.R®, , COR” NR'R®, SO,NR'R?, C.s alkyl, Cig
haloalkyl, C1¢ alkoxy, Cis haloalkoxy, halogen, CONR'R®, NHCOR’, or phenyl
(directly attached or attached by a C;alkylene, CONH, C,. alkenylene spacer and
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In one aspect of the present invention, there is
provi ded a conpound of Formula (1): R2 R3N H O
wORiBDsmbm®eei n RL represents H, hal ogen, or a grPCpGBY®5/000085

Y represents a bond (i.e. is absent), ClL_6 al kyl ene or
nyJ repr t $eanRAf b hﬁ g 03k f
°F8€ﬂé'|§§h3éé‘§%g?ﬁe§| nSP &?rﬁ)ﬁ 3 eréébr ssagd Péictegr rom
hetero bei ng optlonally substltuted by one or

nor-e,Nsubs '_Ll¢¢nts i ndependently sel ected from

hal ogeq, OH, C1%6 alkyl, Cl_6 hal oal kyl, Cl_6 al ko oxy,

Cl_ 6 hal oal koxy, C1€N3| b1 Cee AYaX6 el Ig9alkyknEny haloalkoxy, OH,
O % nk. 6- phenyl , NHSO02R3, NHCOR3, CONR4R5, S02NR4R5

R3 4 and R5 mdependently represent H or Cl.6 al kyl;

R2 represents H, hal ogen or a group -Y1Z1; Y1

E:glﬂ‘? %Fégeﬁtsarl k@&%ﬂ%}l -—(CHJ),,Sph%h?l%? CHzcilnéi)tl%LI Wi‘l@r@%’ is O or 1 and

kenyl ene; Rresen ered ar
mb@r%cm@h@mdawrwap thyl may rb@rﬁféuoea"y ﬁ&sémaibv e “or more
%@sﬁ%@n@@ln@beno@ﬁﬂy s@%&ﬂe@eﬂdﬁ? ey L a8  Qko / NR'R®,

be optionally " substituted by one or "'nore su tltu ts

i ndepbaligalkyl] (s drloatkeny) ComosetRE phemd- (WhrreCpigs 0 or 1 and the
N'ﬁ%ﬁes’ls optlénally%?stltd%%% o} o 6@? &fosﬁtu?érhé’ Iuf\dependen‘tly

hal oal k

ha$edﬁ§é¢¢ fr@ma}v/qasn =iyt or §ne¢h@m}) (direct | y
attached or attached by a Cl. 6al kyl ene, CONH, C2.6
al yl ene spacer and -6 WO 2005/067923
cﬁJe a R UBderEndestly reprasentalGiy alub &t Coatkuleny NRIR 0
nore substituent selected from - NN -CH3 Cl1.6 al kyI,
Cl. 6 al koxy, C9-6 hal oal kyl, Cl-6 hal oal koxy, OH,
ha?o@whl? IREPeegandly sepresants cleelkw Kyl , -(CH2)n phenyl

-(CH2)n napthyl (where nis O or 1 and

with the proviso R' and R? do not both represent H:
or a salt, solvate, or physiologically functional derivative thereof.

In a second aspect of the present invention, there is provided a compound of formula (i),
or a salt, solvate, or a physiologically functional derivative thereof for use in therapy, in
particular in the treatment of a disorder associated with inappropriate kinase, in particular
inappropriate IKK2 activity.

In a third aspect of the present invention, there is provided a pharmaceutical composition
comprising a therapeutically effective amount of a compound of formula (I) or a salt,
solvate, or a physiologically functional derivative thereof and one or more of
pharmaceutically acceptable carriers, diluents and excipients.

In a fourth aspect of the present invention, there is provided a method of treating a
disorder in a mammal, said disorder being mediated by inappropriate IKK2 activity,
comprising administering to said mammal a compound of formula (1) or a salt, solvate or a
physiologically functional derivative thereof.



each of which phenyl or naphthyl may be optionally
substituted by one or nore substitutents
w0 pabsperrdent | y sel ected from Cl_6 al kyl, Cl-6 BCRGBR005/000085
hal ogen, NR R6, Cl-6 hal oal kyl, Cl1_6 hal oal koxy), CN
- 0
i a §itp s6Eh 7, BB ol Bl Bt ol W oD B karhBound o
formtuladé)pezﬁoasﬁalt,ysolwe,eort edpwsmlﬁqm"bg‘emtloaal- derivakiye thgreof in the

; KOXy), ) d i r Cl- 6
prepdhyh O Yoo RO NG RO 58" £ 38U Chidatea by
inapgropfigie Hdehadtyity.epresents C1_6 alkyl, H with the

proviso RL and R2 do not both represent H, or a salt,
sol vate, or physiologically functional derivative
In a sivthr agifect thera is proyidgd s petitodod! réatingrisBaminatany end itseye repair
% d. )
dlsoraé}st %ahﬁu%& rlhgﬁﬁago%%@ﬂo o@ﬂégﬁﬁqwum&éloﬂ%é&% %sthma and
COPRBefchromid vlestturtves pliinfonaryudiecase);t dsdeeguihritis nostpeparosisilaad fibrotic

X o) L
dlseals%%1 p&&?@%ﬁoﬁgﬁ. rFFCﬁ(udlni%S?)rlg%lg,péatrg ic o%f' 8@3?%@3%%\%518’[ {aduatlon (UV)_
indudelK&kim atamadey .autaimanunhi dlsleasspentludrhgtdyetemles!mus eythematosus,

multlpélgvsecnetr'o Oﬂéé} §‘p l;&wglﬁ é’llgﬂ?ﬂg@ asggﬁcgy{ﬁg ii’sshé?% C{)tg@g rejection,

Alzhmmnetmtdlsn‘asa, colEo Lmtieméclémsmulrastomc)smr dlabaai;t glomerulonephritis,

canc? h éncgt}g‘fngalﬁéd%h%%a%%? cﬁpklgngﬁﬂ,ﬁ’u@ggﬁ %%CI%II técy wtﬁ ifection and

certamcczleeptlafﬁceomsarmclednsg athblmﬁrsmanei demuepc;elsymdroma @IDS), adult

urth aspect of the sent nven
respiizply] sl Snefnt ornd ARHT T DRAR g Adminigtering a
compeand afi foomndiar (Ipeomg m&ilm\até hy phaapapceaticalyt funcidtal derivative
aFtIVI ty, conprising admnistering to said mammal a
owpound of formula (1) or a salt, solvate or a

physi ol ogi cal ly functional derivative thereof. -7 WO

2005/ 067923 PCT/ GB2005/ 000085 In a fifth aspect of

In a peenyy @seert theredhtarevided Hier use of grepmprpeadtaidommdadh af a salt,
solvaf&&ﬂﬂ@@@ld@fcallf RInBlb I Bénvati®s tHaréR il theSR i eo}lrlef a edicament

si ol ogical functional derivative t

for ther apaimeaT o BfATEMAA careiRsS depais Sisaniarhe pericupre Areumatoid
arthnﬁé ﬁflé?hr%@fo‘?‘)‘ﬁbowdd R4, Qé‘thmb %@PD‘ %ﬁﬁ)nlcﬁﬁ%tructlve pulmonary

a siI xt aspec re 'S rovi d
dlseaée) t pé@paw@fltlsmwwwsj @mij fihretu edisegsesy defingtpsiger cluding

psorleﬁ’é‘%t I fhir h¥rn‘i§ﬁﬁé‘”§ﬁ@ C%g%(n%l%’f' Fdd?‘atlohnf(bﬁmmheéc}’ 0B lamage;

there

| Sease, asth chronic obstr tive
autonmmum@mbﬁe)%m belidisp: systemiolipus eythematasys,goytiple sclerasisd psoriatic

arthrifid, PAIibSing spondylitis, tissue and organ rejection, Alzheimer's disease, stroke,
atherosclerosis, restonosis, diabetes, glomerulonephritis, cancer, including Hodgkins
disease, cachexia, inflammation associated with infection and certain viral infections,
including acquired immune deficiency syndrome (AIDS), adult respiratory distress

syndrome, and Ataxia Telangiestasia.

DETAILED DESCRIPTION OF THE INVENTION

As used herein, the term "effective amount" means that amount of a drug or
pharmaceutical agent that will elicit the biological or medical response of a tissue, system,
animal or human that is being sought, for instance, by a researcher or clinician.

-8-



di seases; dermatosis, including psoriasis, atopic
dermatitis and ultraviolet radiation (UVY)- induced
W@ Rdos/osmange; aut oi nmune di seases i ncl udi ng syBCEGBZ005/000085
| upus eythematosus, nmnultiple sclerosis, psoriatic
| . t A
Furtf%é&@ref ttllleS terf l‘tﬁ%]ﬁﬁﬁgl%ag)pgﬂgélvgeélﬁo%ﬁt ﬁ%‘éﬁs Y HHAHR which, as
commre@ﬁ@sﬁcp@wr@gjogdmgegwhﬁqbsmm ha$ amtregelved such amount, results in
S
imp r%}eag%égﬁ@@g@ %éf)ﬁda%reve? ﬁ&f‘iﬁat I on assom at e%’ggéé1 disorder, or side
effect,mfr@_dacmasand thesate af advancermentredf ecdisenss, oridigdrdefi nighe term also
mclu@tgsq\HeSpl:ﬂ{nz % me B&: ﬁps g.gr&% &g‘%@% (t)o?%rﬂ%rneg‘ﬁxrt(rﬁél%ﬁg/smlggfégltfunctlon
Tel angi estasia, conprising admnistering a conpound

of formuja (1), o salt, solvate or pha ceutjcall
As uosh BB COEPOVE PR TriRntast o cameRyEng OA@H%@ eans a
com;idﬂlﬁﬂ of rf@mmaow ged phammateatiedily aceaptane kdit0folfRE B lphydidibgically
sol yvate or physiologically functi onal

fumtlﬂ’@?'i%‘tv?'ﬂ/"@ PR&CEof in the manufacture of a medi canent
for the treatrrent of i nflammatory and tissue repair
di sorders, particularly rheumatoid arthritis,

As “?erﬁ’f*?eé‘ﬁ‘f’rétﬂeof'e;?m alt rﬁ?@éﬁ@étramwrme@cﬁb@n(mﬁr%ﬁrtz9n radical

havnr@btﬁé lsP6ifiete nidbEDGEYborTatoR@S S0 for @XbRPRY, EBluskH herein, the terms
steoporosi s and fibrotic diseases; dermatosis,

“Ci- Cpﬁklsvluan%& R 6 Tes to ap Gfivh9raep ratt fefingd apgve, containing at least

1, anklld Fidét 8lop6 damsbirphtoRd resddctivehd UERsmSIKS Bf le'r’émﬂﬁnched or straight-
aut oi mmune di seases including systemc lu

cham@thI{@/,ng{oggg yisefi intthe peesepy |qugglpg inchiggy platt q’:rg not limited to, methyl,
ethy! 28-bRpl L is‘éprc%}ykiﬂo@élyﬂ%- Uit §ent§tl‘ BOHENNEn® hGRRy.

rejec i on zhei mer'’ sease stroke,
at heroscl erosi s, restonosi s, diabetes,

As ugé@'ﬂérrélhoﬂ%mﬂérh{ '"§Iky|§ﬁé"clee'?ers't8% Ui Rt '&dgrl’éheﬁ%d chain divalent
di sease, cachexia, 1nflammtion associ at ed

hydrqcarhantraéifaliyingdhe apeciladrambenoé saben gfom, sedor exareple, as used
hereiRC tHdl fe%s"‘@@@%ll@%%bc'aﬁ@@& &y %” (r@f'ep% an8i¥ltkne group, as

res |rator di stress Sy ndr one, t axi a

defing@ paeNS, @\éwfés@‘qiltal%megslj BRSERITOSt ANer @ CRHIRN alvEsTeaectively.
Exanfdled/Sied, ﬁ%ra‘ﬁ& net Eﬁd t“@r 8 afk Ifeﬁ@’térﬁﬁpsaﬂ?é’fm in tH@@Fb%ef‘npiﬂ(/entlon

anount Of ru armaceutitca nt that
inclugs, ibgf @retn%l'mit@qi |rro%thylme rilenal n-PenyERsentbityiene; isopentylene,
and tBY8kEM animal or human that is being sought, for

I nstance, by a researcher or clinician. -8 WO

2005/ 067923 PCT/ GB2005/ 000085 Furthernore, the term

As ué\%@%@?&?@gmecgr%y"a?{gn?w('aK@ '@ﬂ@éﬂgéne“ @1%?5 %‘%tr‘a%r& branched

, 0 a correspondi ng subj ect
hydrqq:etbonszf@inse@brémhgatheuspec'flecésunnbsr phcarbepraderes and at Ieast one

and L'(ijrf ?Oaase 0(51 gaera{ajrl: %ubl@rﬁo%ggt '%mp%s fﬂ%hé OertﬁéﬂyP nan(%if el%eny|ene

and propenyl (and propenylene).

As used herein, the term “halogen” refers to fluorine (F), chlorine (CI), bromine (Br), or
iodine (I) and the term “halo” refers to the halogen radicals: fluoro (-F), chloro (-Cl),
bromo(-Br), and iodo(-I).

As used herein, the term “C,.Cs haloalky!” refers to a straight or branched chain alky!

group as defined above containing at least 1, and at most 6 carbon atoms respectively
-9-



effect, or a decrease in the rate of advancenent of a
di sease or disorder. The termalso includes within

w0 e@s3H6Ipe anmounts effective to enhance norrral PCT/GB2005/000085
physi ol ogi cal function. As used herein "a conpound of

subsﬁtﬂ%d’ \ﬁiﬁ?&tlﬁéé’ﬁ on@ rqaloa%rgggﬂ%g geiﬁg A YRHLR hérle)ny NERAMpI8s of such

rmaceut | cal
branq@@ecprtshnaig@t gmlned bajbal&ylegrmpqxugpiwlm tgi rasent invention include, but

are ﬁ&nﬁ%'té’@% qﬁé'th%f \@t Fltb'f)g qgopr&%”%%ﬂﬁ@?ra‘ﬁﬂn {8 L &b Rituted

refer ranchéd-chain
lndenwdenibfamtinma erdnersl haldsagigndliuorme chioes ibrerad and msi@r of
car bon atons so for exanple as used herein, the
terms "Cl-C3 alkyl” and "Cl-C6 alkyl" refer to an

As udédkYkredi, oHp tets “Opidanetl @Royeo £ aoH-aromMdty @fclit e@arbcarbon ring

nost carpon atons re ectivel
conta%g e e ke 2P 2PBAD RS, FbdTok| FEMHE GlBererm “Cs C;
cyclod k@I Ubferd) td BendH- @r%ﬁfﬁlcld’y%ﬁiﬂhyd}BcarB@H\ Wing, hdvilg Bo® MR to seven

limted t t hy| et hyl , n-propyl, isopropyl i ,
carbor, ATy | ket CoCrgdhaioll By userd BBy presaptgvention
includie, b ste no‘i\ﬁmué@d) b%l@gbdhtyllc_fﬁloh_@kﬁ\aﬁ@b{fdéf@p@?. refers to

a straight or branched chain di val ent hydr ocar bon

radi cal having the specified nunber of carbon atom so

As uééU hé?élﬁ”@lbﬂernascyU@QFRenﬁ'efeﬂiér’@ to biRniLoMmBtic ﬁabnéa/cnc carboxycyclic
" Iene refer to an al

| ene’
fing B%X thea§Pecefaﬁd ‘éﬂib%fbﬁ{/ rbRRAPME R alih &0 §thr§§&,fsari?on double

bondan dCy?Hlo " $hfide§ ,byQ\iHyQﬂ 'éx%@lé&:ybl@ﬁ&ﬂ@ﬁyl ‘éﬁh Y:yclohexenyl
Exanples of "C, -C6 al kyl ene" and "Cl-C6 al kyl ene’

groups useful in the present invention include, but

As uéﬁcﬁhé?@h {Hertbttn‘?dwétél’oc*ﬂib hyl 188 %rﬁ*ﬂéﬁr@%lyl”ﬁeﬁ?@@é ABf-aromatic
tyl ene, isopentylene, and the |iKk

As
hete’ﬁ@YQi’P Aingt CP%“Q"@P%"'“%FR%@H nyrpber Fing R@ﬁ@ﬁ beiag )SaFLHE?f@F‘§r having

one 6r0m%Fé abgrabs oF uh&éﬂ[]ﬁéﬁ@ﬁ chﬁthﬁ@&fHéO& A ﬁéte%yﬂérﬁlgubeﬂunons
he specified nunbe carbon atons and | east one

selecgﬁg{jfrg@ poa@/@ambcﬁﬂ%‘a‘r‘ lﬁ'@ﬁ Y Be ortemll. fU%Fﬁ)P@% or more other
“hete?d@bﬁl‘!de?'lnﬁts'?%?ﬁexs%émﬂ rﬁfg'@'l)nyﬂ:')@?@ﬁles and‘hefe%&ev/d" nGél@t‘ﬂes include,

propen ene herein, the term _g
but qrgf apk llmatefh@ortretﬁ@hxdmfura@mwame1€rdl9xan8r o1n$ loxpig,) piperidine,

plpergﬁme' @A-B%e(elz)ne%lbﬂet *ﬁ/rﬁoﬁauﬂ% hﬁ‘ﬂldézolfo@ﬁeer %}/F@QOM}% morpholine,

en radicals: fluoro (- loro
thlomﬂrrehﬁ%(le Bﬁyrahyaiffahlpﬁﬂa(lJpjrahsmotb%tiemﬁaﬁ@fi the f4%e term
"Cl-C6 haloal kyl" refers to a straight or branched
chain alkyl group as defined above containing at
As ugeshharein, thergrataryp gafers t@é‘ﬂ%ﬁY@'ﬁcﬂ@ﬁWé@}ﬁeﬂf@Wﬁeﬂi@d fused bicyclic

carb cl@&éﬁ&@ﬁ% E%ggp%% Q@QP %carﬁ%é@ﬂ&%ﬁﬂ%%\@gﬂaﬂ%ast one

ast~ one roup, eln
aromelifing. eExamplg@@ ryl groups lnclude phenyl and naphthyl.

As used herein, the term “heteroaryl” refers to an aromatic monocyclic ring, or to a fused
bicyclic or tricyclic ring system wherein at least one ring is aromatic, having the specified
number of ring atoms and containing at least one heteratom selected from N, O, and/or S.
Examples of “heteroaryl” groups used herein include furanyl, thiophenyl, pyrrolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, oxo-
pyridyl, thiadiazolyl, isothiazolyl, pyridyl, pyridazyl, pyrazinyl, pyrimidyl, quinolinyl,
isoquinolinyl, benzofuranyl, benzothiophenyl, indolyl, indazolyl.

-10 -



branched or strai ght chai ned hal oal kyl groups useful
in the present invention include, but are not limted
W egosoedky |, et hyl, propyl, isopropyl, isobutyPCEG®2005/000085
n- butyl substituted independently with one or nore
[ . b d
As uﬁé’d ﬂéreme tﬂﬁeetetrﬁn %ﬂ{pg Crlcé@rf kP he g?rgpg ngat o\Mgé}go .15 ¢ gﬁags defined
abovemmtbe tqrmsdeafzbalhoxm” @gd “@o@d alkoxyheferte ampalsdxyi grdup as defined
; , |
heregﬂ%%mot&)e/c‘%% A K ?E( @%Sattlgéﬁe%ngémaftoﬂé%\% 'i)?rG carbon atoms.
Exenmylaly S€aChalkoxy’ agd h@\Wa"aj(dxy’bgmﬁpw gsefol is (ﬁ\ﬁepreseminlbmmtlon include,
7 | oal kyl "
ot o BB by S, EXFRRR) proi B8R o
to, cyclopentyl, cyclohexyl and cycloheptyl. As used

As u&%\r ﬁérgm th ?er&e‘rhg%rég%aﬁky? Péfgr%qx I’the ér%[;ﬁ ‘R Er)lplhghﬁrgvli?ania aprgékylene

on-aroma carboxycyc
grou;spedefﬁneeidahwaber of carbon atonms and up to 3
car bon-carbon double bonds. "Cycl oal kenyl" i ncl udes

by way of exanple cycl opentenyl and cycl ohexenyl. As

As USSERerBR ﬁié‘terﬁ‘nh‘ﬂalbﬁlkﬁky” héefery fé%ié'dr@up RO RhetERMis haloalkyl as
"het er ocycl rs to a non-aronatic heterocyclic

definggl ﬁe%ﬁﬂg.tﬁ@ ﬁam h% fwiqalioxy’ rriemSdP 3 nalgalkowherdyei #fydefined

hereifi aihEréih &fle HaldbMY Mebietd RBn@insBY I@a&eﬂrﬁrﬁﬁapfnost 6, carbon atoms.
unsat uration, containing one or nore heteroatom

Exemplank G+ halpalkoyegioupe ¢iSeibin theaRtsspt versinphingludengut is not
|wmmﬂqythmxgahbgﬁﬁyly fused to one or nore other
heterocycllc rlng(s) or cycloal kyl ring(s). Exanples
of "heterocyclic" noieties include, but are not
In onklefibo8fndr@ R'teLyahydr of uran, pyran, 1, 4-di oxane,
, 3-di oxane, piperidine, piperazine,
2, 4- pi perazi nedi one, pyrrolidine, inidazolidine
[ Ln
o e 2 e Rrior” ARE oM aspect Vs
abond.ke. As used herein, the term"aryl" refers to
nonocyclic carbocyclic groups and fused bicyclic
car bocyclic_groups having the specified nunber of

In ong gAbEAIMANSNE ISt niidwihieh aey beawsulsiituted posulistitited enge or twice
with @b@ﬂﬂ]éﬁ@ lﬁ’cfep%ﬁMént s%ﬁ‘é?:?ed 1%‘aﬁ’<B§F>@ Z(qu gf NcH, phenyl

erein, term "heteroar

NHS@ﬂ%nﬁ{HQORDn@@W Ro $SOMRRor halagen, f@sthdFQXYQWI i@ 4ci=‘dkyl) or a

tricyclic ring systemwherein at |east one ri n% i's

aromatic, having the specified nunber ons

and containing at |east one heterat om se ed ;om N,

het er p sed

neteraryCAGUB, Refteet FATBASTZO AR HEIRYY pyr cotyl . ©» pyrimidiny,
thlophe’nydalz@izplhlombehﬂzCi‘soblazolw | @aidinyl (eddht bﬁZWtthh may be optionally

substﬁ@pa (ZRM %l ?m‘?’x Zogéuﬁ in ﬁ‘ﬁ?é@o?%ﬁa Sff 1,_3 alkyl, C,.3 alkoxy,

habgpyrldazyl pyrazinyl, pyrimdyl, quinolinyl,
isoquinolinyl, benzofuranyl, benzothiophenyl, i ndol ylI ,

i ndazolyl. -10
In a further embodiment, Z is phenyl (which is unsubstituted or substituted once by a

substituent selected from phenyl, OCH, phenyl, NHSO,CH;, NHCOCH,, CONH,,
CON(CHs),, Cl, F, OCHs, CN, OH, CH,OH, CHs, C(CHs)s) or a heterocyclic group
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WD 2005/ 067923 PCT/ GB2005/ 000085 As used herein, the
term "al koxy" refers to the group RaO-, where Ra is
wa@bkdoglocs3 def i ned above and the ternms " Cl_C3 BCRGBR005/000085
and "Cl-C6 al koxy" refer to an al koxy group as defi ned
herein wherein the al kyl noiety contains at |east 1,
and at nost 3 or 6, carbon atop® &mplary "Cl_C3
al koxy" and "Cl-C6 al koxy" gra Ml in the
resent |nvent|on i nclude, bau Wt limted to,
seleq%qg HEXY, bepzbwanyln- WWB)@;/, |sopr opoxy, n-DEsipyl, ahigphenyl,
benzbth@gbh@?@d ls&iazé%%_lh@i V\ﬁ (Eaém8f WRERis leﬁﬁé!@bkbél st@flt%fe?j once
to the grou ere I's an al kylene group a
byaa@vpﬁé@cwdm -QGHy . ﬁbr ein, the term "hal oal koxy"
refers to the group RaG, vvhere Ra i s hal oal kyI as
defi ned above and the term "Cl_C6 hal oal koxy" refers

In a fusther [amkosinventy Z¢p qignds(Whishi isdinsubstiteied aihriibstitatednence by a
substitaémalskiktclpindhy ;S}%P@' O@:Hat pﬁeﬁﬁ s@@‘iﬁ Nﬁ@ébrﬁ CONH,,

car bon atorrs koxy gro

CON{{dsa CliF Qe &N tCl‘ﬂzﬁl\l'blﬁHsoﬁ(CFHtﬁd)ude but | s not
limted to, trifluororrethoxy In one enbodinent Rl is
-YZ. In one embodinent Y is a bond (i.e. is absent) or

In a fugherenhqdiment Zisphpeylcul ar aspect, Y is a bond. In
one enbodinent, Z is phenyl (which may be
unsubstituted or sybstituted once or twice wth

In ong gEweRimas R’ 'Shﬂ@p\éﬁdent ly selected from Cl1.3 al koxy,
CN, OH, phenyl, -0OCH2 phenyl NHSC2R3, NHCOR3,

CONR4RS, SO22NR4R5 hal ogen, Cl1_3 hydroxyal kyl, Cl1 4

In ong prapPgiment.R* iHYIE! er oaryl group sel ected from
benzofuranyl, quinolinyl, O, pyrimdinyl,

t hi ophenyl benzothlophenyl I soxazol yl , pyrldlnyl

In ong gabRdigTENiMY| ista bend, . ispatisent anCssalityisriet ut ed by one
or two groups independently selected fromCl_3 al kyl,
Cl_3 al koxy, halogen. In a further enbodinment, Zis

In ongyp@RpdiMeRkYcls @ Bonghsubstit ut ed or substituted once by
a substituent selected from phenyl, OCH2 phenyl,
NHSO2CH3, NHCOCH3i CONH2, CO\l(CHS)Z, a, F, OCHS, CN,

In ongHemppdigient GE3is &, GBI, mheayih ainsubstifeted corysobstituted 16y one

substf¥3rf QM RES Hotn FISEERO0SORRABOCED ¢, alkoxy, SOR®, NHCOR’,
SO.NR'R’, NR'R®) or a 6 membered heterocyclic group which contains one nitrogen
atom (which is unsubstituted or substituted one time by a group selected from Cy. alkyl,
-CH, phenyl, SO.R®, CONR'R?).

in one embodiment Z' is a 6 membered heterocyclyl optionally substituted by one or more
substituents as described above. Preferably Z' is a 6 membered heterocyclyl substituted
by -SO:R® wherein R® is as defined above. Most preferably the 6 membered heterocyclyl
is 4-piperidyl.

In a further aspect of the present invention, there is provided a compound of Formula

(1a):
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sel ected from benzofuranyl, quinolinyl, O,

pyrim dinyl, thiophenyl, benzothiophenyl, isoxazolyl,
w@eosaeTegd (each of which is substituted or i SPCT/GB2005/000085

substituted once by a group selected from-OCH3, CH3,

F). In a further enbodiment, Z is phenyl (which is

unsubstituted or sub§tituted onftce by a substituent

sel ected from phenyR ] enyl , NHSO2CH3, NHCOCHS,

CONH2, CON(CH3)2, d, ,

C(CH3)3). In a further Lment Z is phenyl. In one

enbodi nent, R2 is H or n one enbodinment, R2 is

Y' Z1. In one enbodi nent is a bond, (i.e. is _

absent), or Cl1_3 al kyl g nyn one enbodiment Y is a

bond. In one enbodi ment” Z' i1s?H, héklogen, phenyl

wher YRSl Bl g BT dah iy one substy ¢ ent
SO2R6, NHCOR7, SO02NR7R8, NR7R8) or a 6 menber ed
h ' whi ch tains one nitrogen atom
o SREHE £ oEERH R, ESuf CltP R g SrorkiReeiny a
group selected fromCl. 3 al kyl, CH% phenyl , dSOZRG,
- dinent Z' is a 6 . .nemhere .
e Srpesents th o SRR PoREBioup cett sEmBySBRG U nepimgmbers, said
S gt bt Uehtreays beésc Iob‘cb@gall;ibMtitgFHoEfb@r ggé )F/%rz'mdré gubBtituents
t I titut - erei
ool iR 308, Ot Bttt G Reowetimerion. C1
het éalelkoky | CN, sCds myumr{dw, ﬂmangl,fq)gmlgeélkﬁﬁmyl, SNHfSOZR3,
t bavLa d.here is provided a conpound o
Fﬁ“n@@%se(?‘f"ﬁkﬁw %?2’8\%4"2005/ 067923 PCT/ GB2005/ 000085
R2 RN H O NH (la) wherein Rl represents H,
NRORLONG RS irfeBL MRty *ébresent H or Cys alkyl:

R? represents H, halogen or a group -Y'Z";
Y' represents a bond (i.e. is absent), C,.s alkylene, C, alkenylene;

Z" represents a 6 membered aryl, 5 or 6 membered heteroaryl, 5 - 7 membered
heterocyclyl, Cs; cycloalkyl, Cs; cycloalkenyl, each of which may be optionally
substituted by one or more substituents independently selected from SO.R®,
NHSO,R®, COC alkyl, C1s alkyl, Cy haloalkyl, C;s alkoxy, C.s haloalkoxy,
halogen, CONR'R®, NHCOR" or phenyl (directly attached or attached by a C.

salkylene, CONH, C. alkenylene spacer and optionally substituted by one or more

—N N—CH,

substituent selected from » Cis alkyl, Cis alkoxy, Cig
haloalkyl, Cy.¢ haloalkoxy, OH, halogen);

R® represents H Cy¢ alkyl, pheny! (optionally substituted by Ci.¢ alkyl, halogen, C
haloalkyl, C+.; haloalkoxy, C1 alkoxy);

-13 -



Y represents a bond (i.e. is absent), Cl.6 al kyl ene or
C2-6 al kenyl ene; Z represents an aryl or heteroaryl

w@e@apemarh conprising 5-14 ring nenbers, sai dPCHGBR006/000085
het eroaryl being optionally substituted by one or nore

sybstjtyents independently sel f , OH,
S eseoo B IRPRTERn ¢ <aof Hita IS R NegHe™
hal oal koxy, CN, Cl.6 hydroxyal kyl, phenyl, O Cl-6
al kyl - phenyl , R3 NRARS, SO2NR4R5 R3,
R% é’?ﬂi&Réng?ﬁ@ggﬁ%ﬁﬁefie%paﬁégg?{ Jor C16 alkyl; R2
represents H, halogen or a group -Y1Z1l; Y1 represents
.. .a bond (k.e, .bS_ absent Cl- | kyl ene, C2-6
with they RS9 En@r;'d §1a?gﬁ%§%ﬁ‘%p§es;ergkﬁenber ed aryl, 5 or 6
or a s&E BBRERS ohgtiyelotmyigdly functional deritative theréadft er ocycl yl
C5-7 cycloal kyl, C5.7 cycl oal kenyl, each of which may
be optionally substituted by one or nore substituents

i ndependent|y sel ected from S0O2R5, NHSO2R6, COCl-6
' | kyl 1- | kyl - - 6. i
e e T 2l S e B, Sty for
each \Qaiiabféc,:tcbwhpanﬁ@c&f&disqnvaﬁibamegyhmecm-ee@a|\Aayitauaem formula (1)
an

CONH, C2-6 al kenyl ene spacer optignal | ,
may S, ddapetRRIbbPIeRES Jiomueen deSbel SETPPRT 06 o8eh ctpriable
Therefdr&slinferiibk ¥ intélied tairchxiy, allCbnfbindtiah® af kybodi@kng for each

_ hal oal koxy, , t@alo n); R6 represents H Cl.6 al kyl,
variabigh SEXAMRIBD BlESHRECT dsé’?g@)r-itut ed by Cl-6 al kyl, hal ogen,

Cl-6 haloal kyl, Cl1.6 hal oal koxy, Cl-6 al koxy); -13 WD

2005/ 067923 PCT/ GB200%/.000Q85%, .R7..and_R8 | nde ent |
Thus, r p B8 ePROUTB: dF kA %@g,an%l.a% B Ry Pefl Nﬁ@ﬁi’g%”% s al
combiR&foris KepRtdRRdtY dERPbES apbve ol Yardl Xyl , H,  with the

proviso Rl and R2 do not both represent H or a salt,

sol vate, or physiologically functional derivative

In a fuRBEEBbodifidhe rRMRoghemNbe B aindeRE s YAZ'i @héreinh¥(& includes all

general |y been |isted above s ately for each
combipaiongiemiadimpeiiin deswibed gPeve ﬁggﬁlf’mgk ‘i ncl udes t hose

in each variable in fornmula (1) nay be independently

sel ected from each descrihbed e di pent each_1 .
In a Sutheaismebodmbe B &t Y2 B 9% Ik | BRSAN M B2, dnciude all
comblrBEAS HhbodiAEME Batdribeg asbveradiamint'g’ f or each

Specific examples of compounds of the present invention include the following:

5-phenyl-1H-indole-7-carboxamide;
5-(4-biphenylyl)-1H-indole-7-carboxamide;
5-{4-[(phenylmethyl)oxy]phenyl}-1H-indole-7-carboxamide;
5-{4-[(methylsulfonyl)amino]phenyl}-1H-indole-7-carboxamide;
5-[4-(acetylamino)phenyl}-1H-indole-7-carboxamide;
5-[3-(aminocarbonyl)phenyl]-1H-indole-7-carboxamide;
5-(4-chlorophenyl)-1H-indole-7-carboxamide;
5-[3-(acetylamino)phenyl]-1H-indole-7-carboxamide;
5-[3-(aminosulfony!)phenyl]-1H-indole-7-carboxamide;
5-{3-[(dimethylamino)carbonyl]phenyl}-1H-indole-7-carboxamide;
5-(3-fluorophenyl)-1H-indole-7-carboxamide;
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vari abl e. Exanples are descri bed bel ow. Thus, in one
enbodinent, Rl is YZ and R2 is Hor Br, wherein YZ

w0 pab6™e3 al | conbi nati ons of enbodi nents desePeT/b82005/000085
above for Y and Z. In a further enbodinment, Rl is

[3- 3pd 7Sca¥ddbhmuder ei n Y1Z1 incl udes all
o1 @g&n@%ﬁhﬁg{]ﬁfﬁgﬁgdi r?en_ts descri bed above for Y1 and
5-(3-gymnophery)f ii-indele-ertybaxareide; R1L is YZ and R2 is Y1Z1

5_(3_%2%%}?&%%;ﬁg_%dﬂez-&_g'g,rbgg&q@eaI | conbinations of

s descri above for YZ and Y1Z1 Specific
5-(3-guinelpplyed Hoindelerpearheramide;t he present invention incl ude

Lotk ndol e- 7- b i de;
5‘“'@?2@%’%&%’9‘%@ o (e boxam de: ¢
5-(1,%-bérzddigxhkedryriEt-ingolpoxggrporamids;- 1

. | ' FOX 7
SH{(EL2pR e EnEnSEIIMAT. Parboanide, 111
5-(5-pyrinnidioyig-1iA-iodeledxcanai@mids- [ 4- (acet yl ami no) phenyl ] -1
5_(3_%)41%”2{%;‘%[ -f’-’égfﬂogﬁhideS' [ 3- (ami nocar bonyl ) phenyl ] -1

-carboxamde;  5-(4-chl orophenyl)-1
5-(1-berizoflohre 234 ) th-inoiokenT-darbox@midsr (acet yl ami no) phenyl ]-1

5'(1{%42‘%&%@?;’9?2{' 85@[?-%32’;boxa$ﬁiégi' (am nosul fonyl ) phenyl ] -1

oxam

5-{3-Gy@roxyetihpintieny BrtHrojdedbmnydXpptidsy | } - 1
s R ey 5, L oor oY) 2
5-(4-RETo RPN HI0008Y -chbdp@ntidest hyl oxy) phenyl | - 1
sieJ AN ENB IR B
5-[4-(HydnodyrhethyhreenhipA irndae-7-car{@aqudenol i nyl ) - 1
> QoRirED AR BB emiEey 1 "°3 benzod i oxol -5-yi)- 1
5-(2-irethyhbbeyl )1 Id andudec@rdadexamigef ( E) - 2- phenyl et henyl ] - 1
s {0 BB, 7)1
5-(2-tthiorodiodred)7HH-ardbexAoartbexamide;
5-(3,5-dimethyl-4-isoxazolyl)-1H-indole-7-carboxamide;
5-{2-[(phenylmethyl)oxy]phenyl}-1H-indole-7-carboxamide;
5-(5-quinolinyl)-1H-indole-7-carboxamide;
5-(1-naphthalenyl)-1H-indole-7-carboxamide;
3-bromo-5-phenyi-1H-indole-7-carboxamide;
3-iodo-5-phenyl-1H-indole-7-carboxamide;
3,5-diphenyl-1H-indole-7-carboxamide;
3-{4-[(methylsulfonyl)amino]phenyl}-5-phenyl-1H-indole-7-carboxamide;
5-phenyl-3-(3-pyridinyl)-1H-indole-7-carboxamide;
3-(4-{[(2-aminoethyl)amino]carbonyl}phenyl)-5-phenyl-1H-indole-7-carboxamide;
3-[4-({[4-(methyloxy)-3-(4-methyl-1-piperazinyl)phenyllamino}carbonyl)phenyl}-5-phenyl-
1H-indole-7-carboxamide formate;
5-phenyl-3-[3-(trifluoromethyl)phenyl]-1H-indole-7-carboxamide;
5-bromo-3-iodo-1H-indole-7-carboxamide;
3-(1-ethyl-3-piperidinyl)-5-phenyl-1H-indole-7-carboxamide;
5-phenyl-3-(3-piperidinyl)-1H-indole-7-carboxamide:;
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5- (1- benzofuran-2-yl)-1 Hindol e-7-carboxam de;
5-(1-benzot hien-2-yl)-1 Hindol e-7-car boxam de;
WG 2(403/061993r oxyet hyl ) phenyl ] -1 H i ndol e- 7- car bBREGBA®3/000085

5- (2-napht hal enyl )-1 Hi ndol e- 7- car boxam de;

5- phéﬁyﬁ 4! |(H§Hr@91'i@ﬁ’%1 J-3- pilpeHdinwLQHanJoléméé%@@ﬁ@e
[|6 met hyl o ﬁFl
3- (1-wqmp@1ﬂd)&ap%@w& d@dole@’ ‘{aﬂqu)ﬁm%xyrret hyl ) phenyl ] -1

3- cyéfbhé?@@é Shgnﬁﬁﬂhﬁd@éfv%%rboxénﬁ&*cm or ophenyl ) - 1

-car boxam d (12 met hyl phenyl ) -
3-{1- H{m@byl@gmimyﬂﬁmwl}o@phenyl H-indole- -carboxamlde

5- phényﬁ %JEQW@J@%&‘Z?%Y&% ?% Rfﬂdrmgghgﬂn?dole -7-carbox-amide;

5- phq;pyl-ﬁc{éfp@endmlf)-ﬁb‘l,(lgﬁq)lgg~carboxamlde

3-{1 E&fcﬁtﬁ?ﬁﬂegﬁ % (}Q]-A nP@éﬁ&lﬂi/l}/lS)phényl -1H-indole-7-carboxamide;

5- phg:){ B[t ((@ﬁgwymlfmylwrglm@qyﬂél@lnpolg-? -carboxamide;

BN A SOt el ARl )

3-[1-@¥, Nrdimethy 7B-elanyid-Aarivetiginy ] 5- metmbﬂand@ém%camoxamide;

3-(1 Ethwgglpgr@n@gﬁ gégﬂm rndglég gétBﬂ Pg?ﬂna@e

3-(1-methytiyirelidin-2af HoRrbenyid H-indole-7- carboxamlde

o+ Fab AR SR BRI B

3-[4-méthgsuilenylhenplbRaitedy: 1H-|ndo|e-7 carboxamlde

o2 bk LSS LA A1) -5 phen -

3-[4-@tihisuiphyhphesyiR§-bbeiy)-18-icdeledtdayboxanideer azi nyl ) phenyl

3-[3-%@%\%@0?@ et kliggﬁmgﬁ%lly-g @gyi-!:érbéxamide;

3-(hexapytoniiH-BzepBi-4-y )-S5t pheayletfirtple) Phampkdmitie;

3-[1- @ﬁfsﬂ.@#ﬁyi)}e&%ﬁ)@ o ipﬂaggpm 4'5 ylpé %ﬁgnﬁ 1I—f3 |%80Ie 7-carbox-amide;

5-pheny(-B-[2{(4rphridnydjetre]+ 1H-imdble-Begrbexahied;

o 0 b A AR e T i AP et

3-[1-EeE<aBao) b4-ppetaibyi]-5-[4- (hydroxymethyl)phenyl]-1H-indole-7-carboxamide;

5- ph?_l_))? ggg%ﬁéoe?d%gllﬂ%gh)@nf JoFé’ Ji )car%o&)ar% : I dinyl]-1

5-phenyl-3-[2-(4-piperidinyl)ethyl]- 1H—|ndole-7-carboxam|de;

3-{2-[1-(ethylsulfonyl)-4-piperidinyl]ethyl}-5-phenyl-1H-indole-7-carboxamide;

3-{[1-(ethylsulfonyl)-3-piperidinylJmethyl}-5-phenyl-1H-indole-7-carboxamide;

3-{[1-(ethylsulfonyl)-4-piperidinylimethyl}-5-phenyl-1H-indole-7-carboxamide;

3-{1-[(2)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;

3-{1-[(4-fluorophenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;

3-{1-[(4-methylphenyl)suifonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;

3-{phenylsulfonyl-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;

3-(1-{[4-(methyloxy)phenyl]sulfonyl}-4-piperidinyl)-5-phenyl-1H-indole-7-carboxamide;

3-[1-(ethanesulfonyl)-4-piperidinyl]-5-phenyl-1H-indole-7-carboxamide;

3-{1-[(2-propanesulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;

5-phenyl-3-{1-(propanesulfonyl)-1,2,3,6-tetrahydro-4-pyridinyl]-1H-indole-7-carboxamide;

5-phenyl-3-(1-{[4-(trifluoromethyl)phenyl]sulfonyl}-4-piperidinyl)-1H-indole-7-carboxamide;
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3-(1-cycl ohexen-1-yi)-5-phenyl -1

H i ndol e- 7- car boxam de; 3-cycl ohexyl -5-phenyl -1
woRiostaeioes 7- car boxam de; PCT/GB2005/000085

3-{1-[ 3- (et hyl oxy) phenyi ] et henyl } - 5- phenyl - 1

3-{1- urui&m@h QR4 dinyl}-5-phenyl-1 le-7-
-{ gh gé? ) heg]j f‘plperl |)y} -p eny6 H- g%droaeh Onl:arboxamldreI

3-{1-i3 ﬁyjlc_fr%qrophqr}yawl@nya/ézpfl%yauym%@enyl 1H- mdole carboxamlde

3-{1- getﬂglaﬂwr{o*)garwnml@sw%ﬁw ? pﬂae '1MHb&e7r
chooro hegél su 5 heny

3-{1-|(4 11 pmpfﬁ;myacaer] R|§ﬁﬁ|¢j@yl} enyl 1II—Flﬁcrjéle 7-car oxamlde
5-(4- é‘il%ﬁﬂéﬂyﬂ%’ f11(‘p§6Ha‘P|€¥u|§M&/lf) Qr}:)ﬁl)éndﬂ]yﬁ'19vefnﬂglbnﬂl:e‘rb&xamlde

3-{1- [§4~(ﬂgor@@@qw)sulfogyﬂ,érmmr@nyj} Bépehderpphenyl)-1H-indole-7-carboxamide;
SR R SRRt fonryimety 2.9 03
1H-ingolg-%- ﬁ%fépéa”ﬂd@,ar boxani de;

by e N oo
5-brogg :1{h@tmmegylfqrwl)Tzidmunerzdnwm1f54rimaawarpoxamude

3- [1 H[a'ﬂg%’uh%ﬁgl gffﬁ’ ;?é? ﬁﬂ]pyﬁ [gpetg}/lsuléony| ng\obcwenv }-14H+ndole-7-

carbag¥amigs| e- 7- car boxan de;
3-[1- (%Ef[a?ﬁggﬂﬁhgly h?ﬁ%&rﬂﬂ\:ﬂ]ﬁp@qﬂg hl/l'pﬁémem |in'd%)le 7-carboxamide;
3-[1- (SﬂIY@(f@M)t%fbammoylbW@nyﬁ ﬁb"rmd;ble-}carboxamlde
-SRI S st cqboramie

3-[4- (mathwwlfenwmhanﬁb&-@hemm indole- 7 carboxam|de

L Ty L T

3-{3- [Hna&\g‘lpulfprml)gm)noﬁ)’rphy!hﬁ’rphényH-1||-hnj1dble Trearboyeamide; de

MY UMETY O ————

carbo&amh@nyl 3-[2-(4-pyri d| nyl)ethyl]-1

5-t4- GO BT Surony e miericym et tingnier Tgpeboerpie

5-{4- [@methylelmmjelhlﬁmwmean@-iBe[nn(thylsulfonyl) 4-piperidinyl]-1H-indole-7-

carbo% I[n?? (et hyl sul fonyl)-4-piperidinyl]-5-[4-(hydroxynet hy
? ehyl] 1 Hindol e-7-car boxam de;

5-[3- (Eeepiﬂenruﬂo)[ﬂ}e(nal{l-m[mfeemyllsmfdnyswfmbéndlnyl] 1H-indole-7-carbox-amide;

3-[1 ('éthgﬁglﬁclgﬂ%)zé @géréj{ @n%gﬁ-il BYrﬁﬁ?')‘lel"}] ﬁ]lndple -7-carboxamide;

3-[1-(ethylsdifdreyt) -4~ sipednimdlrs-[Be(hydroxymethyl) phenyl] -1H-indole-7-carboxamide;

5-(2, 43 dl&qrhé]bq(rg)gsy |]é ky&gﬁq%@ 4- Bnpgném)q ‘P fYI Ir]do h¥ c%rboxgrtr]]%g yi-

3-[1- aﬂq{ll[salfc(r@/t)tnyﬂnseﬂia‘rmwﬁ W-@ndthyaety)shenyl- PR EoIE - GrbhiaRide; 1
3-1- @h{"fﬁ'?w h@?l%ﬂfﬁf&yﬁ?x §j4 -BugseBapetiyR) et FindolesTsakpyamige;

3-[1-(é&thiylsdiedryh)-2~sipsriamyAre-gefluorophenyl)-1H- lndole 7- carboxamlde

5-(4- q_erfeﬂalsgf 27‘)[3 L%'@%?%ﬁl@%dleplgeerﬁélr%}l]ny H- %ndole 7- car%oxamlde
5-[4- (13 1{cﬂmb(h9renygpma@nenm Lisgylstponyil4-gipBlideyil- S mdde-2-cBRRRYmide;

3-1- (%th{' iE‘FCt"XS ﬁee'mn%w&rﬁ/ %@e%@ﬁywl W ndola-7-gRFR@misiep heny
3-[1- (éthﬂlstn@MLpﬁpJndﬁ?@I]@MﬂWr@myl) 1H-indole-7- carboxarrrde

sul fon eridi ny
3-[1- (eﬁt& E\H&ﬂﬁ)—ﬁ Qg%ﬁ.rﬁ%;yg,ﬁ % uoro-3- pyrldl%yl) 1?[ mdole 7- carboxamide;
3-[1-(ethylsulfonyl)-4-piperidinyl]}-5-(6-methyl-3-pyridinyl)-1H-indole-7-carboxamide;
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3-(1-{[4- (et hyl oxy) phenyl ] sul f onyl } - 4- pi peri di nyl ) - 5-
phenyl -1 H-i ndol e- 7- car boxam de;

w@2qoioé¢mehanesul f onyl ) - 4- pi peri di nyl ] - 5- phenyl PAT/GB2005/000085
H i ndol e- 7- car boxam de;

3-[1-é}ri{;ﬂ%@)fﬁﬁgi)‘72{1-@;3%@g@gll-q%gg%&thﬁa@ﬂ)ﬁﬁmyﬁi1U¥Inhb|%:ﬁ8§*8¥ia'nlide;
3-[1-@Wyhy|B4{plpe(lQmwlﬂréﬂ@%mhﬂwwy)}&my@ilﬁsﬂ]sﬂtfﬁldowﬁzmrtbonarpide;
5"’“%’!’)5%3 %"]ey' 1 "?‘?@m E’F Wﬁoro@% |e‘§ar A% 0l f oyl - 4-
5-[3-@tm®>4ymh¢wll-3-11-}(ethyi@ldio?yw 4mm@mm1mndolw -ggbboxamide;

- GU R R T U P s saroemiter
3-[1-(eenyduifony)-#-mihekidiny-Sd8-iiflaorotethyl)Bherivt I(HBindoigi7-carboxamide;
3-1- AL ABRARY ol sl O 6lh 1 bRl Bk iy R IRGBIM. 7. darboxamice;
3-[1-@tHylsulfory| h4-pineridiny b &+(Bdingicphenybk Piridblergchrtoxamigey | - 1

5 Sl B e S BRIy F o bl g npole Topahgrerice:

5-(3, lehdmpbeﬂyll:a{b(mbmsdfenyl) 4—p|per|d|nyl] 1H-indole- 7—carboxamlde

3-br -{34[(d Ot S }{1 yﬁalrllF%HoleQﬂXar oxanri)ldg eridiny
P4 ARSIl B b i

5-[2, B-b{smn{amgﬂoky)pbemﬂhbhmrjosw-ﬁm%d ]’-cdrtpxapmrdledl nyl }-5-(4-ch
| H- i nd -

3-orog R BRIl el F 1 R SR iides . phenyl met hyi

3- bro)no1_-5-25-ﬂu@otk(methyldxy)pi@wﬂ-ﬂ Hdindgle]7-cakboxamide;

a-orogid B PR RP S PRI v R B (P8 R8st per i di ny! ) -

3-broind=-B4(5rdainelindd e B-nalo AT -derboxamide trifluoroacetate;

52, %b\sha%glg)}%egéryﬁ;gﬁaﬁ esul ‘T I-?—?r}/dlo?e_—%bgrb%%lrln%l nyl]-1

3-brognd- ?{2&ph&pb&@l)ﬁmwdble47 -parpexardiday | | b5 {4- E:I( met hyl sul f

) n en oxami de;
512 GBSy AR BEE o TRloR LnGRIaRS. et hy! pheny
3-bromal5P-{meibliexy)-3pyriingniHiadole-7-carboxamide trn‘luoroacetate

3- bro%i&—%—@%? ht%s@gqt{p@g@é})#t@@y!%?ﬁr%oqe gylal'boxagn%det hienyl) -

3-{1- @4{cmofcezj5ydmatﬁymnth)smf@wer pigemgihyly-S-phényi-niHeiANbI@-71

b |[ndéjol e- 7- car boxam de;
CarboXaMUC% net hyi sul f onyl ) phenyl ] - 5- phenyl - 1

3-(1- {[‘B-bl‘tﬁﬁd)—@ (Fre@yIdxg)phBhgRLIfonyl}-4 |per|d|nyli -5-phenyl- 1H—mdole-7-
? ! (di met hyl am no) sul f onyl E)phenyl 5- phenyl -
carb%a | e- 7- car boxani de;

3-{1- @5 flaorb(zrmehwl;ﬂféhﬁlmwbaﬂm pipkBden)bphenphienybold-7-carboxamide;

3-{1-1§3+ E'EPFPEFW'E@WWHfrB'PQt'dmyBeﬁfPWM/W-'fsd%7tcefﬁﬁ><ﬁwd§u| fo
5- phényl Bquyoq, @JﬂﬁOYHetHyléthW)%@h)ﬂ][sul?onw}M -pR¥AdhER1 H-indole-7-

%’N (acetyl am no) phenyl
carboxggiqy| sul fonyl ) - 4- pi peri dinyl ] - 1

3-(1- mkahrﬁetﬁl Ry Bilfony}-4-piperidinyl)-5-phenyl-1H-indole-7-
( @hg y gm no sul f)(/)}ny p]lpr?hlelnglli)} " e[n (etmhylesul fo

carbq;@{n) e4 p| perl d| nyl]-1 Hindol e-7- carboxani de;

3-{1-[(2-methylphenyl)sulfonyi]-4- plper|diny|}-5—pheny|-1H-indole—?-carboxamide;

3-{1-[(2-iodophenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;

3-{1-[(4-pentylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;

5-phenyl-3-{1-[(4-propylphenyl)sulfonyl]-4-piperidinyl}-1H-indole-7-carboxamide;

3-{1-[(2,4-difluorophenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;
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5-[3-(acetyl am no) phenyl ] -3-[ 1- (et hyl sul fonyl ) - 4- pi per
idinyl]-1 Hindol e-7-carbox-am de;

wa2¢0s0¢mehyl sul fonyl ) - 4-piperidinyl]-5-(1 PCT/GB2005/000085
H pyrazol -4-yl)-1 Hindol e-7-car boxamn de;

3-{1-q%%,Ehjdérg]mgwwé&)}‘sﬁlﬂ&ﬁyﬂ-}é@ig%rgﬁrﬁa/;l(}gé;%%&yL‘?H[ir"fdél@-‘ii%%%%ﬁﬁ&@{
3-{1-Ed-ethylphenyl)subierafifepipediay ] 3-phenyiyii-siotisleTytarbaxapiiger i di

L g
3-{1-ifirHmethylaxypberyipxaheusi)enifaty|]-4-piperidinyl}- 5 -phenyl-1H-indole-7-

et hyl sul fonyl ) -4-pi peridinyl]-5-(4-fluoro-2-meth
carb<§<1aLr|'}1dé -1 Hindol e-7-car boxam de;

3-{1 [164 E[i-((T‘@tﬂleﬂﬂheoyl}pKY}pherwl)pelfqrd!l]ﬂiyp|]>er‘3:hr@d}-5-bhmyd}pHenw¢-7-
Carb%én{-&%ndol e- 7- car boxam de;

-(Jl- i phenyl yl)-3-[1-(ethyl sul fonyl)-4-piperidinyl]-1
3-[1-(B-{(Adbmpheny)oyirbenytisulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7-
carbog’(aln?'de( 1, 1-di net hyl et hyl ) phenyl ] -3-[ 1- (et hyl sul fonyl ) -4

o] er’|d| nyl]-1 Hindol e-7-carboxam de;

3-{1 [33 K[I ((Tet”!’!ﬁw)ﬂihéwikvky}p”ewl)ﬁﬂ'ford'llmwlbeﬁfd*f(yﬂ}-ﬁbhéwl pHenydig-7-

i.ndol e- 7- car boxam de;
Carb%g”[“i%cet hyl sul f onyl ) - 4- pi peri di nyl ]-5-(4-pyridinyl)-1

3-{1- (I{ﬂ-[(nd:hloeeﬁetnalbdmy};ﬂenyd}sulfonyl)-4 plperldmyl] -5-phenyl-1H-indole-7-

- (et hyl sul fonyl)-4-pi peridinyl]-5-(6-fluoro-3-pyri
Carbo%?h&qe)' 1 Hindol e-7-car boxam de;
3-{1-[83-[[2-(tretttyidxg)phenyilokylpHemi)peifonyl|Aypiberiityd-Srphdn-1 B-ipyolé-7-

1 Hindol e-7-carboxam de; -17 WO 2005/ 067923

carb décrfay%
¥ 2005/ 000085
5-phedwy[- 3—((-‘{![Blﬁ(ph@1yld><9)'pylbhyl]éulmrm}r4 dlpélyd|ﬂ1yl}54 K4ndois-mebrodxgiviide;

311G it e DR TR B Ry vk phepvIFHY RIS - 5

carboxpmidedi nyI ]-1 Hindol e-7-carboxami de;

3-[1-(?_{-&2- té lgh%\é'\{'{)%@i%{{ﬁnalgsﬂoﬁﬁ J O e Y -1 Findole-7-

carboainiite et hyl oxy) phenyl | - 3-[ 1- (et hyl sul f onyl ) - 4- pi peri di

7- .ae; . .
311 ﬁ'O(%ﬁm%UY'V'Mgﬁi'ﬁf )éﬁ’geaﬁw} mANENg:{Eindplsol-ehexgise;
3-[1- ({&[(M&Hﬂb@nﬁ)@%&@ﬁﬂ}‘@ﬁ@nyl) 4- plperldlnyl] 5-phenyl-1H-indole-7-
(et hyl sul fonyl)-4-piperidinyl]-5-[3-(trifluoromnet
Carboﬁ?l dp?henyl] 1 Hindol e- 7- car boxani de;
3-[1- @ [(lcﬁb?deeﬁWd‘xQ]bﬁéhyﬂ}%u%r@@M gibBdidihyP5-pAekyi Hihgasgoet
¥ henyl ]-1 H-1ndol e- 7- car boxam o|>7
carboXamiies et hyi sul f onyl ) - 4- pi peri di nyl ] - 5- (3- f | uor ophenyl )

3-{1- [(ﬂ-cHTbﬂonﬂﬁb&tﬁalé@])@@l&ﬂm]deplpendmyl} 5 phenyl 1H—|ndo|e 7-carboxamide;
0 |)-4-piperidi

I h | fo
3-(1- {@w Te%ynxvme{po w?&w%wsrﬁ eree"d'w'k%phew -TH-indole-7-
carboyé,lnmrophenyl ) - 3- [1 (et hyl sul fonyl )-4-piperidinyl]-1
| e- 7- car boxa

3-[1- (ébﬂ?ﬂ?ﬁtﬁly'@“'{W[ (%W'%tqw‘]%?mbéﬁbmﬂ}? ¥ PRerRramide;
3-(1 {ghlﬂﬁgﬁipﬁeﬂyl%t%@ﬂ?ﬂﬁ~4-plperldlryl) 5-phenyi -1H-indole-7-carboxamide;

3-{1-[{3- éh{q@r%nqpfggalg&k)%l}/%ﬂ ~4- plperldlnyl} -5-phenyl-1H-indole-7-carboxamide;
3- (1-{& @h@«h\{;m&@wﬁbﬁhwﬂs&mt} iy bipB&IIL5-bhenyl-1 H-indole-7-

car boxam d
carboxaipidgip- 5- [ 5- f | uor o- 2- ( met hyl oxy) phenyl ] -1

5- (2—ﬂ'dofdbﬂ@h3ﬂ%7 Hﬁiﬁdcﬁ@mmﬁﬁamde

ui nol i nyl') - IHi ndol e- 7- car boxami de
5-(3~{K(2 ,qu|mgthy%@qyg@@lno]carbonyl}phenyl) 1H-indole-7-carboxamide;

5-(3-{[(1-methylethyl)amino]carbonyl}phenyl)-1H-indole-7-carboxamide;
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3- brono-5-(5-qui nolinyl)-IHindol e-7-carboxam de
trifluoroacetate;

w®»2§02/067923 s( net hyl oxy) phenyl ] - 3-brono-1 PCT/GB2005/000085
H i ndol e- 7- car boxam de;  3-bronp-5-(2-fl uorophenyl)-1

Sl S o R ROATL HBeny el 7-carbonamice
5-{4-Kpﬂop§1|gnﬂpo‘ycaquam%/ianrny(ﬂe‘r,H-indoleJ-carboxamide;

5-(4-1‘11P@ggﬁ?rgﬁyﬁ)émﬁrﬁéé?%@/g%ﬂérﬁ/p%-in@b@%-l:%rie)?xamide;

-‘car boxam tri'f'l uor oacet af
5-{4-dipthylamime)parposyliphenyls { ihindold-Gegibokamide]; - 1

-G Bl B SBAAE et pyrdmr P g e -
3-(3-pragh§lopeniybbyphety1H-ndoled-Farbe@nioxani de; o
e A
3-(3-gminpoydapentyler-phanyird tigdqidZmaimanrideny | | - 4- pi per i di nyl
oAy e o OB RS PR 88 T scaioiges. pheny
5-bromot3-H-{prokepieAfeny g é-pipegidinglié-1 H—indole-?-carl%oxlami?]e; I y

) a2 ; _tris{1-met hyl n
S-bro e e PR Y P oxam der”
5-brom_oe:1~[1{-[rnetbm$mto@w:étz;g,lepiewwd)qanwwwp!1ggmr;dle}qzbamomemide;

- - - 18] ;

3'[(4'@‘?}%‘%"8‘%@@%%5 %ﬁﬁb‘?‘%ﬂ'ﬁgé'ﬁr?f%{gﬁ?%%'ﬁ?;di nyl } - 5- pheny
5-bromott HHiridotteT -earbogamidex ani de; _ o
e

5-brogrof 3A(4{pipkridiyt) yiH iriizie 7 Jearbokamide] - 4- pi peri di nyl } - 5- pheny
| -1 Hindol e-7-carboxam de;
5- phenyl - 3-{1-[ (4- propyl phenyl ) sul f onyl ] - 4- pi peri di nyl
or a sait1sdivatedwlpbysielogichityxfanttideal derivative thereof.
3-{1-[(2, 4-di fl uorophenyl ) sul fonyl ]-4-piperidinyl}-5-p
henyl -1 H-i ndol e-7-car boxam de; -18 WO 2005/ 067923
As used@hefaR? abs t0Bptonally” means that the subsequently described event(s) may

or ma il & e p RS AR RS AT Sbd i ol B3 Ak Rour.
~ 3-{1-[(4-ethyl phenyl)sul fonyl]-4-piperidinyl}-5-phenyl
-1 Hindol e; 7- car boxam.de;. . T
As  used 1-hffe§>'3’n3p?1yI??m'enfﬁy%%?@fiﬂg}'l jfunctiondle rqegivativer - sefgiserdy any
pharmacbuﬁbdllvdadoeptébmaﬂb?vmm dﬁhf; a <|;ompoundhof tr;e pr?sfent irlnienﬂon, for
3-{1-[(4-{[2-(net X en oxy; phen sultonyl | -4-
examBﬁeé gpi[eg;ltq{%r}a_rg aB}l]cg%w%n\{l? ﬁp?még%@_l%ga%egrt%@&ml% capable of
providind Ydiréctiy{ brd-irdettny! fwxa&vﬁwngl a|>1om7é~ ﬁbli’&%.g\k )iﬁ\l‘éngi@ﬂ%r] aft-active
metaé)c;lipee{hle(rjéo?.y jéu_cﬁ_cpe?isg Ve_slare cllerrl\r o ?h_os:e s?(ﬁlred olr)1( %22 a?t,’ without undue
experimentation, and with reference to the teaching of Burger's Medicinal Chemistry And
Drug Discovery, 5" Edition, Vol 1: Principles and Practice, which is incorporated herein by

reference to the extent that it teaches physiologically functional derivatives.

As used herein, the term “solvate” refers to a complex of variable stoichiometry formed by
a solute (in this invention, a compound of formula (I) or a salt or physiologically functional
derivative thereof) and a solvent. Such solvents for the purpose of the invention may not
interfere with the biological activity of the solute. Examples of suitable solvents include,

but are not limited to, water, methanol, ethanol and acetic acid. Preferably the solvent
-20-



3-[1-({3-[(4-fl uorophenyl)oxy] phenyl }sul fonyl ) - 4- pi per
i di nyl]-5-phenyl -1 Hindol e-7- carboxam de;

w@2403/0p7933 { [ 2- (et hyl oxy) phenyl ] oxy} phenyl ) sul PCTGBR08/2000085
pi peridinyl }-5-phenyl -1 Hindol e-7- carboxamn de;

used 3.3 [ 4 pﬁ{af]‘n&cfeﬂﬂ&mP %&Eﬁk@ﬁ%‘ Qd%ﬂt pé%mbl}3§ s &%ﬁé{ﬂ)lé “ghaRhB&utically

acceiape. pRSETS Qs o) IBHER, ko pHBAAL W pesfg gcid. Most

THeWioht asxghe -1 Hindol e-7- carboxanide; _
prefegé;%ﬁer?y OmSéh 1 {[SW?phenyl oxy) phenyl ] sul fonyl } - 4- pi peri
dinyl)-1 H-| ndoI e- 7- car boxam de;

As ué’ééi Her Tsﬂ{e(té ﬁ%%ﬂgﬁﬁn%’éf%@ﬂé]sgBﬁﬁ%ﬁc}ns\b'i H @RHahidhr RikBuent or

carboxamd
subStBtuPatS( myltiple Zegeassyof ghksijutivobeinaralioywey smlesa atfieywise stapst
|d| nyI] 5- phenyl -1 H i ndol e-7- car boxam de;
1-[ (4" -chl or o-4-bi phenyl yl ) sul fonyl ] - 4-pi peridinyl }
Certa:rso the Ppmpoundls drsetiked7herantyoxaeandain one or more chiral atoms, or may

other@v ds[elbé fzé%a{tﬁ% of"@%& gE{éﬁ%&@ﬁb%@y Lrhé li:loh@%has éf ﬁ’\'lso flention

enyl - carboxa
mcIU® [rmXW{e} p{ Enahﬁcmmem hesnye)l oagy Joptitiedy lehantichuery | 9r- dnaitipeerically

enricg% W%t%ge@cﬁ!&%%ylhclﬁdéﬁ imfi‘tﬂm ﬁfe7éco‘b@r &ofﬁ@niinggﬁtion are the individual
isomérsr of- the nepphitdiatie ngaresanitéd by | fordulai(p eatioste rasl Welb-ap heetyywholly or

partl%ly %fiu?l‘[g zétgcz ﬂFe{ég@@%@ ge-g éensy venii qnoalsP }coxers thg rlp%lwdual

lsomens)df)thécpthnen%ds]rebrelsanteﬁ eby?the darmmasaa’mcde as mixtures WIth isomers
thereé{ {n]v(\jl‘ ?h %8 I?)?Wdrglcﬁlrj% c%m/erg a?’e FM.%A di Ps¥3| ]t is uHcri]eerQ%od that any
tautoBie(slafd (ixtiires of mlmngns)ommmybmpmrfdsrqf [f$rratigp(Iperd idclogéd within

- B- .- r boxam de;
the sgliﬂlé}ﬁﬁ%c% P%tr{gs%? °§”‘H "enyl ) sul fonyl ] -4-pi peridi nyl
}-5-phenyl -1 Hindol e-7-car boxarri de;

The g?rﬁg?rjt{ éveprﬁéﬂ )ﬂtlsoy cci_\{_e%(% a%l 8{‘ g%rpﬁ%tlg‘gﬁ.l qj‘ofgymélaékl)p yplca y, the

salts bf {H2- fresent dpleatign )arelphdrmadmjtleaw acepmbdale; Salts encompassed
W|th|r|_|_t6% dt%[réz_lp%@gp%ﬁgﬁl cpe% a?b{f‘ ﬂl,partlgpqgl ;(ngnh?o%/cl )sél%s of the
compbu(\& {oﬂ‘ (thisnatdmtioat Mt&am he] camnpaumyls } gfhihidy bjesént invention may
compﬁ-se ac% add?tlo%asra S grrlr\]/edd from alr%trogen on a substituent in the compound of
formula (I). Representative salts include the following salts: acetate, benzenesulfonate,
benzoate, bicarbonate, bisulfate, bitartrate, borate, bromide, calcium edetate, camsylate,
carbonate, chloride, clavulanate, citrate, dihydrochloride, edetate, edisylate, estolate,
esylate, fumarate, gluceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide, isethionate,
lactate, lactobionate, laurate, malate, maleate, mandelate, mesylate, methylbromide,
methylnitrate, methylsulfate, monopotassium maleate, mucate, napsylate, nitrate, N-
methylglucamine, oxalate, pamoate (embonate), palmitate, pantothenate,
phosphate/diphosphate, polygalacturonate, potassium, salicylate, sodium, stearate,
subacetate, succinate, tannate, tartrate, teoclate, tosylate, triethiodide,
trimethylammonium and valerate. Other salts, which are not pharmaceutically acceptable,
may be useful in the preparation of compounds of this invention and these form a further

aspect of the invention.
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WD 2005/ 067923 PCT/ GB2005/ 000085

5-(4-{[ (2, 2-di net hyl propyl ) am no] car bonyl } phenyl )-1
woRiostaeioes 7- car boxam de; PCT/GB2005/000085

5-{4-[ (propyl am no) car bonyl ] phenyl }-1

H- i ndol e- 7- car boxam de;

5- (4-{[ (1-net hyl et hyl ) am no] car bonyl } pheny Iﬁ)
Whilgif rsd@p@smﬂect@ezofj@amsgem therapy, therapeutlcally effective amounts of a

comp%uﬁ& 8[‘ rcﬁ’hngar@r %m/v@mag %5!%0 RYNARE &MY Iphydiological functional derivatives

oxam de ;
theresf [rmax wetadpisigiererh @b )tha raw Themical, rih ity Begsitie g mirelany the active
lngregle? i gg%lrrcn’f%dggﬁégl %o%gSQL&PXﬂEHo%neg the invention further provides a
phanﬂaq:qwgalecqmp@lﬁmyamﬁl@fe comprlses a compound of formula (I) and salts,

solva&sloﬂgrg?/ o pgys{lgioé)éﬁhefﬂ#t!m‘éhybé%n% CeteReniYd t ohe or more

- carboxam
pharrgaq%ﬁigaﬂyn@@:)e@taMn;@ame}s Silhetsy lor Excipients. The compounds of the

forml.;oj"éi(gdﬂoe's (=5 ony gc? r%h%s?b?/lc?l fureur:]ttlonlai dgnvaﬁlves thelreof are as

desciibadndiodve- 7Tbar¢amxe;((ﬁ)dgrluent 8) or excipient(s) must be acceptable in the

sens%gfr 35?839$$%£t@ré;%r§gné ocglé(%) m?}oéﬁéa‘gé &'yﬁ’e! d?f%@wbt&)n and not

deletgfigusdol the Tedpiehiothareofle In accordance with another aspect of the invention

there; labélgn?% c%/c{% &?F@#SML i)@rﬁaéat%n ofGa p%taFrﬁQé/eqﬁlgal cd?*XJosﬁmn

carbo
mclud;ng (adnmytw axgquhoupd) cpfeﬂ”\byfbﬂmlﬂa fheny balls, solvates and physiological

functi n;élﬂg%{vgp\;e < p@&amltg one gp (%TB h:%harmaﬁeutlc? ylacceptable carriers,

carboxa oro
diluems iondxdigients.car boxam de 5- br ono- 3(4- pi peridinyl)1
H i ndol e- 7- car boxam de; or a salt, solvate, or
physi ol ogi cally functional derivative thereof. As used
Pharmhaceaitinal cbmpositions' opdy drealpresenteelalirs dritatdoséeforms containing a

reo SRR HSRAUA TR ATV ke, St PR i, o

exampleat0. shog ot gopm%r?blyﬁﬁngl$@f700mgenmre tpl"efem;‘ymamg to 100mg of a
" i ' t t

cormpgAY B InS ol Y SRECHCRT an P | RINUE b Eeipo ot o

admimi$tratioa am@ﬁlﬁmtagenumightoand foonditie asfpihe, paﬁemsberphéfm@d’emlcal

compPRAR wlbS Mo oA R abre B o ifid R otedqj3ied amount of

activeciagnedient paf uritrdospr Pieéarted Lm:tenisa@@ c@rhp@émcﬁ%tarb! €hose containing a
tabolltcleqthe derivatives are

daily SeQ ssup- SR ﬁef%sggv(e regiqd, of,@n lﬂpatpgna?e fe actlon?hereof of an
actlvaemeerdlem anthemmpr@mhcw dl‘hrrﬁ@cf&m@&l nipdsitifas hefche r;b@e;ﬁfred by

er,. s, Medi And Drug Discovery, 5
any ogﬁ}e %tHOdW?’III [?L” 'Pﬁg‘? EE‘ %8MPractice, which is
i ncor porated herein by reference to the extent that
it teaches physi ol ogjcal,l nctignal derivatives. As
PharssiTeRl CaTROS TS AT b S0aR oa Qadmingralion VA RprasKasr route,
for exediplebl ehe bl QiR budcar sreslioibigus®), edtalt ﬂaéémtdphﬂaﬁ (including
ion, a co%und of formula (I) or a salt

bucca&hﬁggl&gaal o5 ¥ Heal).oNaginal or parenteral (including subcutaneous

intramuscular, intravenous or intradermal) route. Such formulations may be prepared by
any method known in the art of pharmacy, for example by bringing into association the
active ingredient with the carrier(s) or excipient(s).
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derivative thereof) and a solvent. Such solvents for
the purpose of the invention nmay not interfere with
w0 b@sloskogi cal activity of the sol ute. Exanpl BET/GB2005/000085
suitabl e solvents include, but pre not limted to,
Phar%&@tﬁticaﬁ%hﬁ‘;@@i'ti@nsekhﬁgﬁh AR dorar elhfnistedtidn Fﬁragf 5é gﬂ?éé’ented as
. the solvent = -20 WD 2005/ 067923 PCT/ GB2005/ 00008 _
discreteamnits sush ph spprtesen tablpisy paveerpoalranuigs; gelktions or suspensions
in aqEEAIPHEHnHquRELS flids; REMRERIIdrGHids! or @ﬁ-ﬁ@ﬂé@?ﬁ id emulsions
solvents include, wthout limtation, water, ethanol
or waigidndldiguig exayleionsvbst  preferably the sol vent used is
water. As used herein, the term"substituted" refers
to substitution with the named substituent or _
For ingiBRes, tforepras administiaiipe ivdes éus of aJalst Pt capseite, Bbe mgtive drug
compnkAesh wal cﬁﬁ?‘oi%egﬁtwa%eor%'i,%%xic%a?ﬁb@e&fcaIf));rg?c(eeptable inert

_conpounds descr erern may contaln one oOr
carrigfhpyel ast @iRanobr giyesrol, owaler varse the likepaddwdeass aei prénaged by

comrﬁiﬁufir‘@?th%%mdoﬂﬂﬁ 'Eos? sUibIE AP AYE dRd %xif@' With ia”éﬁ%ﬁ%riyo%mminuted
I NC de m xtures of enantioners as we as puritire
pharraaeaticaimearsieo rsuein sast iaonedibleacanpohysinatiec lasd fail example, starch or

: q o ; : L
man AgE OIS S ERLRE 01T DESFRORE ork b ER 4900bRsen
by formula (1) above as well as any wholly or
tLal | ' -
CopefRt i) bRoB0U bIdIGPhah ToHhE S8 LescHiBg PUBRE o ring
formerbggleiimdieatepr Sédarts dndjubribantt suohbasolididal siligs, talc, magnesium

] Xt | | S [ f i i e r
sl 0y Al BIRER (OBHT gL B, 5, B0 o poncer
mixturé defaae yhe filling openasorand disintagragigodr scuttilzingr agestt stitie as agar-

c f _for (1) e includ 1.t hj t he.
agar,sggfg@Hg?c %{ e ageor?ppg%oﬁ&i&& o?a%%'}artﬁglég%( ?%p%eacgqegsg%tlmprove the
availahilite nf ihemmedisamerd whes tleacdpsafe is ingestedpounds of formul a

(1). Typically, the salts of the present invention

are pharmaceutically acceptable salts. Salts
Moreeverpwhas sledired\bt hecestarg, switable’ pihdensplubritants| disintegrating agents

ons GSER R, ) e b rRPRd 4 k. S s e
starch,hgelgtire saturali sugerst such aseglucasenpriet®iagtsd, egtdisiveeteners, natural

ans SRR % TGS P15 88D, TR ol e

carbdxhmethyldethulbse psarbﬂ'qtene@gﬁcal; ﬁax@@ﬁﬁc&tﬁ@smbf QUBrli@Qts used in these
benzoat e,  bj carhonate IS at itartrate, borate, .

dosagiy Sk Tcuble; FORIE dee e, SOUUTL préarle: MAGMBYy diearets, sodium
benz@(‘jlé,owctﬂﬁn efé:lew#?iléwﬁhechloiidd ah@,théiiilfQ(dDm?é@”éidﬂ@nclude, without
- etate, edis te, estolate, . esylate, fumarate,

imitafor e Bt ssliise G02G, b bt IR A e e Teblets are
formuatayt) foesmrﬁﬁlé,%)ﬁprepw élbﬂmihér&nixhuyeg rgfg@’gjuﬂﬁﬂn@&)r slhqgging, adding a
IubriCQXtdélr?dC r(‘jlis(l)nrtclagglr%ht aXéj rp(r)ex sﬂ%pinEo ?a%‘e%é. IAo plowgér #msx%relig r})arlctagéred by

mixing the compound, suitably comminuted, with a diluent or base as described above,

and optionally, with a binder such as carboxymethylcellulose, an aliginate, gelatin, or
polyvinyl pyrrolidone, a solution retardant such as paraffin, a resorption accelerator such
as a quaternary salt and/or an absorption agent such as bentonite, kaolin or dicalcium
phosphate. The powder mixture can be granulated by wetting with a binder such as syrup,
starch paste, acadia mucilage or solutions of cellulosic or polymeric materials and forcing

through a screen. As an alternative to granulating, the powder mixture can be run through
-23 .



| actate, |actobionate, |aurate, nmalate, nal eate,

mandel ate, nesylate, nethyl brom de, nethylnitrate,
worealipbes f at e, nonopot assi um nal eat e, nucat e, PCT/GB2005/000085

napsyl at e, ni trate, N nethyl gl ucam ne, oxal ate,

the tagﬁpggﬁtgﬁm @tr§ ult Ba\h-lgbffé& §: foRA&d §hb§fb@él@n into granules The

at e/ d| at e al acturonate,
granisaldaoyeabricaterlioprovEHt iR 1o NoUBHELATINg S By fians of the

addltlé aQP&%%ﬁﬁ 5354 Bfelratd ggl?lt b rﬁu@é’%' éﬂ eThé [Ubﬂbzﬁtb@dmﬂlare |s then

anmmonl um an er at e. her salts, \Nhl ch
compree‘aeq)hnm tablstsit ThalcPyPadwsHf de eresewag)vedélowém S0 bp g¢Bbined

with e f?cfvﬂn{:% R{éﬁtoéarﬁé}%a% ][&fseH 8 taris r(‘ﬁrb@tly \ﬂlﬂﬁbut Being through

i aspect the invention, -
the glﬁﬁﬂlﬁtnﬁmgz@gmwmmoa/ GEFOT PP |pé0t?@t'\f|escq:?8§%|°8ﬂ%$““9 of a

seahngrﬁ")%at f’¥ gﬁ?llléﬁea 'cBaﬁrgﬁ&aﬁgﬂar %JP?)F)@F\%HEM%QIM a?fdfﬁ%bhs\hecoatmg of

, as wel |
wax csaalttesprosdbdat[h@swﬁd ogh\hsi Qﬂd@glt@éhe%%ﬂi‘eﬁé‘P d'St‘”gu'Sh different
tdderlvatlves thereof, may be admi nistered as the raw
unt Sﬁae%sbal it is possi ble to present the active
i ngr edi ent as a phar maceuti cal conposition.

Oral @Lwis? %12(%12% glg o§|¥gjc/§)sn dooghxfrg rc'é\Hq{e B‘éﬁéﬂe‘ae‘lﬁ dbsage unit form so

onprises a conpound
that aqulvémamnﬂtn&y ¢dr’)tala$la macﬂatsrmln@bamatl@@fé*ﬂﬁj cRMpaynsl ogyrHas can be

prepaﬁ;.| t | On@y pggﬁ% &ﬁ'ﬁi ih e a9k fIQVéjreQrég ?c‘ius'@fltﬁlon while elixirs

ceptable carriers uents
are pﬂwar@d elm’osgh The usenqn‘oarrdm-toXlCta'h@hOfl@rVﬁh'IC& (IS}JS%'O“S can be

spl vat.es nd I f t
formtg%?ﬁg Vo (ﬁse[??ﬂ%rg c&ﬂ%‘%&ngls‘i)rg dééés}lgrnltgﬂg bﬂgve Solublhzers and
emul§ifars isact b etitixylated ojteany! alkoinqls end (psw)yonwthyt@@e SOFbltO‘ ethers,
t i n.the [ i .
res 0B TR S8R Rlp L8y CEEA AL & s o
otherdglifeiat biveetsnérs, artbthedice parpisotbhexdded.. | n accor dance
wi th anot her aspect of the invention there is also
provided a process for the preparation of a
her@hadmm:mate Caiosagmpuantt compositanisu dpn gorat nestiningsteation can  be

m'“"&ﬂ%‘? Fag%qo h%efc{ﬂﬁ’i’ a‘{ah) 1% vat?IJ éretd tswfélr é%ﬁcﬁ%w&?%ustam the

releaSé@s Gér énarrmle)byawamgtml eratbddglingcueeiiduddie enatarialiie pglymers, wax or
di luents or excipients. Pharmaceutical conpositions

the“'ﬁ%\y be presented in unit dose forns containing a
predet erm ned anmount of active ingredient per unit

dose. Such_a upit. may contain, for J,
The Qorgpoupgs IR B g 2017 S0NGES Al " Aparar:JeERe! {gaives
therel;ﬁ%ﬁﬂ al%fg b ad?ﬂlgtétme@l inothe tfdven 6fdrr;13mud)rae deliveryl eyﬁﬁus,rfglcb ras small
the condjtion bei reate t he te . :
unitaggliaryvesicies: Rrgs %Gﬁ}eﬁ{ gés\/@ddﬂf"%%m?"%{) Ve Ilctlc?sOnLI%?somes can
be fbisedddidnend , vabietyolvr plesspHblipids, such as cholesterol, stearylamine or
phosphatidylcholines.

The compounds of formula (1) and salts, solvates and physiological functional derivatives
thereof may also be delivered by the use of monoclonal antibodies as individual carriers to
which the compound molecules are coupled. The compounds may also be coupled with
soluble polymers as targetable drug carriers. Such polymers can include
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamide -phenal,

polyhydroxyethylaspartamidephenol, or polyethyleneoxidepolylysine substituted with
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conpositions may be presented in unit dose forns
containing a predeterm ned anount of active

WO p@sedioent per unit dose. Preferred unit dosaPer/GB2005/000085
conpositions are those containing a daily dose or

palmFS- QR fes.2S Fﬂgpjgljrrg%r@,b‘?ﬂee dohfoLfifls rﬂée)aﬁ%n?:%ﬁlge "% class of

~ fraction there an actirve 1 ngr
biodemiiadaiée polymerss us¢fubimaachiewng icoatrolied mplesse iob res dragy flreexample,

d | i I
polyle%ﬁgf%g@, ;?rf?;).sﬂ%a?g r&lgétoﬂg,t {b%g'g%g( tﬁggﬁé@ néugglh,tt)gglyonhoesters,

ceutli ca
polyaggigis, @dlytlibydragyrans, srolysyanoachyatas andprossiinkext @ arophipathic block

the oral (including buccal or

COpO@%ﬁngE}arﬁe@/ect al, nasél , topi cgl (i ncl udi ng

buccal , sublingual or transdermal), vaginal or
erarfSESIICE BlnS LA U BB L ADRONE el ARYE s grosencd
as digeigtchpaishepdntenddsly to aerpaineinhiotimiateoventact witte thee tepiermis of the

o : bringi ng intg associatiop the

o RHERES Yrob e XERBY By e TN S SERE BBy oo
deliverg@ i 2106 506V Y 3ioRCPhGB2B05S¢ (ROERHAY ddsariivat dutFradhaceutical

it apted for oral adm nistration may be
Rese%&ggg@lt)’eécf%gig iscrete units such as capsules or

tabl ets; powders or granules; solutions or suspensions

' 11€0 r...pon-agueous |.iquids: .edjble foans or
Phar e ARECH SR f RS RRHER or polba it o ey B ormulated as
ointmaatserereams; Isuspansiots £ietiohs opdwdBRy, $oMftioABC Pasledl d¥lfl sprays,
aeros%%rgrrbi'lgt ration in the formof a tablet or capsule, the
active drug component can be conbined with an oral,

non-t oxi ¢ pharmaceutically acceptable inert carrier
h t.hanol , gl.ycerol ter and the |ike. Powders
For t%%ﬁn%lﬁépozrtg%l ew org : ﬁﬁ?f’]‘?ﬁ?ﬂ@sc qu@@mplef gnepth and skin, the
compssitiorahire %réf@mhtﬁy agplied st ltdpnxal vintrherdt @Ef’édn@r V\Yhedn_ fglrmulated in
.CO ted.. arnpceutic carrier such as an edible
an ol e s PRECTARS mak Brysabloke i Sther s or a water-
miscitbie airdmienighaspr gdternativély,ehe @bﬁ\lilﬁihgie@@n@ﬁﬁgcb@' fofrhiNgtedd8 Blcream
y preparing a

.. can .also be present. Capsul es, are nade
with 3}5‘0%8?"’32? o D3SOt WAl BRtRve. and 1illi ng
formed gelatin sheaths. didants and | ubricants such
as calloidal silica, talc, nagnesium stearate, .
Pharrisqedicah cobaslions sRanter fer BBIcTerdiyniialiensyleohe s ipelude eye
dropsavitieairt thd hetiveomdesdient it sissoRRf F ubhhdeli! hi A%uitable carrier,
(%gFratlon. A disintegrating or solubilizing agent such
eSPECIlY 2 AUEQHFOVEN| i um car bonate or sodi um car bonat e
can al so be added to inprove the availability of the

nmedi canent when the capsule is ingested. Moreover,
PharmgsticRlcaRpStions e ieas {pr @piceBiiEnmteR dn the mouth indlude
lozenda8) bhsiABE Snd BHoutHWwasHeat | Nng agents

Pharmaceutical compositions adapted for rectal administration may be presented as

suppositories or as enemas.

Pharmaceutical compositions adapted for nasal administration wherein the carrier is a
solid include a coarse powder having a particle size for example in the range 20 to 500
microns which is administered in the manner in which snuff is taken, i.e. by rapid

inhalation through the nasal passage from a container of the powder held close up to the
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and col oring agents can al so be incorporated into the

m xture. Suitable binders include starch, gelatin,
woatoanedozxzugar s such as gl ucose or bet a-| act oSECT/GBRIVS/000085

sweeteners, natural and synthetic guns such as

a [ [
rose? 3kt SSSAA bdls”OLAMAIOHIRL, o minigaion 3 osa
spray ¢read ndsel dropd rinchadet &qu@geﬁ of oil $dletioms ofl fecaptivé orgnexdient.

i ncl ude sodi um ol eate, sodi um stearate, nagnesi um

stearate, sodium benzoate, sodium acetate, sodium
Pharmat@iticalecoampsitibes bildped to'rsa'dminﬁglraitocrks/ ihmmauuuenclude rimupartucle

[
dusts S e S 6B 1 A G OBE o R . cose
presseriserpaerosdly, nebelizers oginsufffiaader mi xture, granul ating or
sl uggi ng, adding a |ubricant and di sintegrant and

pressing into tablets. A powder mxture is prepared by
Pharmiageéutigalt tempasitioos rediaptedi foabiaginab atinmigtedion whah ba presented as

el By A S5 L L

aliginate, gelatin, or polyvinyl pyrrolidone, a

oA AT a0 5 ROHB MR A aveous and

non- aqbeomsptsterMe aggattios usblutansbeviicniheay  danvhih n anti- oxidants, buffers,

T U W I

intendeidanecipiang sine, aqaealah andion- lamuerst@mé BlispeRsiodd which may include

Il ulosic o terials and forC|n throu h
suspefPing adiine’ Al ARk PRk e Tos Comaiaions mgy D  unit
dose pi mullikdose @onianers moﬁda@ﬁumseaiétﬁamlﬂ@ﬁéﬁ@ﬁgﬁzﬁnd ma?/ be stored

the r

00 t abl et. machi ne an
in a {4y QPN SO IS EPE RN M S0em e 4 See fiaui
camegr fon Lé)@mpdmmdta fobl bm;ectained irhMepaehe rrhhoﬁ‘éd: ?Jsé ng E%(@n{daﬁaneous
addj tion o

n
injectipl 3ofitah i Sspeogidns Yual Heupreperedlore SieHienemiorti granules and
tabletdhe | ubri cat ed m xture is then conpressed into
tabl ets. The conpounds of the present invention can
al so be conbined with a free flowng inert carrier

It shoakﬂdb@ oﬁwe@sedhatnﬁ Qdtitbh @ thedingRefidnts phitiBAEky Gﬂénﬂgned above
the ¢ t he, nuI atlrg)%or sl uggi ng steps. ‘A clear
‘HB %#&nﬁr%?ye %0&*&&% Qfsc%?{yﬁgtﬂqn@g'rbﬁeaaﬁ Saving mggard o the
type afasimplsitioh éh lqaéstion, W%Xaﬁﬂnl@ﬁho%@%ﬁa&é BP bRl fnistration may
erial and a pollsh coating of wax can be prowdag
'nCIUdga&?LUW?g@Bﬁ be added to these coatings to
di st ngU| sh different wunit dosages. Oral fluids such

as ﬂ ? syrups and elixirs can be prepared in
A the@agab‘@ RITECHVEr FMQWNt Qi comP@IneAl theapnerent ioesiitian il sepend

upon BIrRAfiee O FAtests aithitivg, Gbr E%&Q”ﬂ%@ ar‘%’ﬁvé‘@ﬁt ngﬁebﬁmmal the

gr red by dISSO|VIn e conpound in a s
precis Cgsa&t'@'a r %UE&%G%*GPU??% its wRVErdy. dhe siatuse of the formulatlon and

the route of administration, and will ultimately be at the discretion of the attendant
physician or veterinarian. However, an effective amount of a compound of formula (1) for
the treatment of neoplastic growth, for example colon or breast carcinoma, will generally
be in the range of 0.1 to 100 mg/kg body weight of recipient (mammal) per day and more
usually in the range of 1 to 10 mg/kg body weight per day. Thus, for a 70kg adult
mammal, the actual amount per day would usually be from 70 to 700 mg and this amount

may be given in a single dose per day or more usually in a number (such as two, three,
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are prepared through the use of a non-toxic al coholic
vehi cl e. Suspensions can be fornulated by dispersing
w0 b@soerpdund in a non-toxic vehicle. Sol ubil i PE€r/€BaIE/000085
emul sifiers such as ethoxyl ated isostearyl al cohols
four, EFFIQ d}oéiy)oéfys@-@é@eggﬁerso%ﬂ/t&kﬂlth&t {ﬂ%rtﬁtﬁl deliyPa6s %t?h\ée§ame. An
fllavor additive su as ' peppermnt oIl or natura
effectiveamenet ef @pals gt edivate noraphysieldgéigally furictipral glerivative thereof, may

be dSURFHhEISE t%’eprégghi&# 6f ﬂhle!‘et?fegt‘g% hShtRE tf%dgcﬁ%c)ruﬁﬁq{f%rmma (1) per

appropria osage uni mpositions for o
se. Hdnenyisagest thehsiodar desages woukns ppproariald. forTiieatment of the other

cond[t@ﬁ%f@ﬁé@fb&l@ﬂf\‘/eal so be prepared to prolong or sustain
e release as for exanple by coating or enbeddi ng

particul ate material in polynmers, wax or the I|ike.

. | L
e L ARTRRA L 1 ST SR 3RO PR s
thereaf, swe believgditainave vty imintidarematonnand tigsup ssraiedisestierseparticularly
. Ll ' ' i .
oA G AP0yt B 5% C0BD Gl oo
pulmongry sinease keateoanbrifsorstanpofasismaral fitaoflicedigearfes; dermatosis, including

osor SR bl it A Do LU S35, BB hgrune
diseases tiscluding \sysemiariwpushggherhatgsusal miitiplet saerasis, psoriatic arthritis,
' ' .t f li d by th
alicflg o, B0 oo dat ! Py ol BhEferY, SRt ” stoke,
atherosrlerbsis,h gestemgsin) ndiabetes c glopseraloeephoitinl ednceFhéncluding Hodgkins
, . d.wt sol ubl L yr ,
isoof RN T30t 36T Ul s AL, SR B Bpetns.
including yatquireghy imrobined adediciepgyr esyndrop@ Y(WIDS), adult respiratory distress
syndrggieyy E%%é@(éﬁ%@?@geggggﬁa%gkégk gﬁ@f\%ﬂ%ﬁ%f the protein kinase IKK2.
pol yet hyl eneoxi depol yl ysi ne subst ituted with -24 WO
5 7 CT/ (B2005/,000085 | g toyl [ . .
The (ERRHANRNNE: FiR A iR SonRy B8 Sbiida (§5nd Hibiaceutcaly
accepiébletﬁeldtisle%rsatﬂrlatdsetherrtae?y rm&mysisbfbld:bll)i mnaﬂdiﬁaﬂi‘dbﬂ@l\tives thereof, for
, tr ed rel ease a dr o[ exanp|. e, ol yl.actlc
uso 5 P UEESEE S E ot e oRlH S A 5
activigci d, pol yorthoesters, polyacetals,
pol ydi hydr opyrans, pol ycyanoacryl ates and cross-|inked

or anphi pathic block copolymers of hydrogels.

The iRagpropre IKK2lacthagpofeiiet a0 hetdha i aaly K2 hetitg dedtmbiates from
as di screte patches

adm ni.strati.on nma e presented S
the P R0 BT Ereiet o £ ReideE MeBtale Subit « Rpbroprate K2
activigpmagr take e folR off €6 pisincef ah dbridvk@bioneeshsBehi 8&ivRY, or an
time. Eor.exanple, the actjve ingredient may be o
aberration in the timing and or control of IKK2 activity. Such mapgroprlate activity may
result then, for example, from overexpression or mutation of the protein kinase leading to

inappropriate or uncontrolled activation.

The present invention is directed to methods of regulating, modulating, or inhibiting IKK2
for the prevention and/or treatment of disorders related to unregulated IKK2 activity. In
particular, the compounds of the present invention can also be used in the treatment of
certain forms of renal and cardiovascular disease as well as congestive heart failure.
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delivered fromthe patch by iontophoresis as generally
descri bed in Pharmaceutical Research, 3(6), 318

w@ 1®@30y7928Phar naceut i cal conpositions adapt ed fBPECT/GB2005/000085
topi cal adm nistration may be fornul ated as

A fur%é?'tdEBQ&tsof thé SERtior? gﬁﬂﬁ%‘&' LRRthddO%f PRRmeRCYOS rnﬁn;mal suffering

sol uti ons, astes rays, aerosol s or i i
from Fao@“S@ﬁdéEatTWémt@ by lK"g%aétWéy,thldn ﬁ@iud@ataéinwasteﬂn@me@d subject a

comrgdhrn era u?a @J%t J‘?‘é?ﬁaﬁé‘utf&all;’&%egfé% et Eél%lé & aﬁPhySIologlcally

as ato
fUﬂCtWi‘éh dew eilue;@oﬁ nin anpr@fanmnboctnrmenhdm \de;sqrdgrleca eusceptible
cancBRY be enployed with either a paraffinic or a water-
m sci bl e oi nt mrent base. Alternatively, the active
i ngredient may be formulated in a cream wth an

A fu ek aé so0Bf fE ﬁé&%’f‘ln@éﬁt n oﬁd%ﬁfhg ggé%é@%og&%@ﬁ? of formula (1), or

ceutilc conposli ns a _ _
a phatmacmumallat aeneptabte shie cusysalvaheltneteo‘éyru admlwpk)lagiraﬂxelfunctlonal

derivé{i}zl%t g'%f'éo\fem' {rar %bgf%or’\ Bf % Alkkdnp ?ors’t’ﬂgpt? %?t 5f & disorder

e carri especi an aqueous so
charauh@rizuedcbe!mppmpretmb%@aqtmws adapt ed for topi cal
adm nistration in the nmouth include | ozenges,
pastilles and nouth washes. Pharmaceuti cal
Particdandisirtersohasetégrtsed blydmappeariate Bda air';tis/lty miclude imfeaynretory and

tissu®'r& ﬁpta%% c?e?s éi'r‘?glﬂg‘rl %é at Ol ry bowel disease,
ha i {10} 8 rg for %{93‘1"

fraceut cal conpo
asthraa reindi €OP&X {abwonid ebsiructive emeaoriary: rdisemsa);ost@darithritis) ddstedporosis

o IR AR BEANE S, 4 650l B PR o v

radiatidre (Uta(h_rmducedw swini dlamage;f ButoBnrhaee Rlisdases  ilytudivgi Ystemic lupus

cxnd R e O L 08 RS Ak S

rejeciR@T/ GBIZB@S}%BQOO&Seasreos estrokgj t adﬂheiosrﬂﬂmﬂsl t iregtenosiier ediabetes,
mnl stbatlon as _a_na

h sal
alomgBaEAgHe e o igbigdocakite e aefrebRgaopngTmaton sssociated
with isfelctidni amd certait h&alantebmhsl m@ludﬂgmtqwr@MrﬁM‘éﬁUéﬂldF@ic syndrome

ted for adm nistrati |nhalat|o

(0 A S ol S, Pl 2 bt o

inhibiiemef tht @cbtbiy klimeSKm. vari ous types of netered, dose
pressuri sed aerosols, nebulizers or insufflators.
Phar maceuti cal conpositions adapted for vagi nal

Partiathri disstdest iaen amamﬂbmnwt@iye@t BESLRS relMS IRbIRS, most particularly
S
rheurp%tnﬁﬂriv lghgﬁ‘amma%e gowcg %lsstegge as(t)hma a?lr 8PD (chronic obstructive

pulmonary disease).

in a still further aspect, the disorder is selected from the group consisting of autoimmune
diseases; tissue and organ rejection, Alzheimer's disease, stroke, atherosclerosis,
restenosis, diabetes, glomerulonephritis, osteoarthritis, osteoporosis, and Ataxia
Telangiestasia. Most particularly the disorder is an autoimmune disease including
systemic lupus eythematosus, multiple sclerosis, psoriatic arthritis, or alkylosing
spondylitis, diabetes.

In a still further aspect, the disease is cachexia or cancer, more particularly Hodgkins

disease.
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Phar maceuti cal conpositions adapted for parenteral
adm ni stration include agueous and non-aqueous
W@ L@s5i0bm23 nj ecti on sol uti ons whi ch may cont ai NnPCT/GB2005/000085
anti-oxidants, buffers, bacteriostats and sol utes
whi ch render the fornmulation isotonic with the bl ood
of the intended recipient; and aqueous and
The sempaddsoas this dnyandios Usar s oradevky ehvarigty iofcingtheds, including

stano%‘n‘& RROs 235 é{)@&& ggﬁerﬁﬂg)&'nggle%&ﬁ %ﬁu&um‘é have the previously

nmposi t1 unit -
defmﬁdjlrmeamrms@nleamof@enm% indicateds x Hivpiraiiveegdnedal eﬂyptjne;tlesneahmtjs are

so o) By RSB Snal B el RABY U Bhogred i frogoneng
Exampies.sterile |iqui d carrl er, for exanple water for
injections, imediately prior to use. Extenporaneous
i njection sol utions and suspensi ons nmay be prepared
CommlmdsSqfemeﬂeealpfomwas(J genrhe pepared by ateteods khdwrs irodihed art of

orgargcgt rsytﬁ‘tﬂg I§ta?%%t 'ﬂh‘?\t lc?ne C[ng é!{m/ée %?Io%vﬁ]g %ﬁﬁtﬁeg%r c%gﬁré rray) all of the

scheings Id%erlhﬂdhleelow,gé r¢ sved ounderdtoaxh dlat |pmotebtmgag rtouba\fom gensmve or

cact 300 8 gt ¥ FRIBILI S B850 ghCinciis o

chemiigityl Ufetecliny groups graigenipsiated admrdipg it siaaband reétheds o erganic

oreBBEUR, &, GERTRRATS 6 i SuAeBEEh) MNERHERA o orone
Synthesigpole Wiley 3a8ensandhess giiupstré remavedrala, cdnivenient stage of the
condBLE L35 S8BT EOL) el B R PR, e o o e .
The setadtien of p@dessess stsrvedlli asnthe aeabtmhldondihcbmsm’ic%web ef mbnrtéiécutlon

sh e 355 b Bt A BN 5 Bl e s o
art will cepoynim i6h dteaeordrder(dXist§ or comh@.lrtdrs&ﬂtﬁmnhlao(ﬂ Accordingly, the

res R o RE G, 3 T P AR ot ecomic

compb0fdsThiitkiye Hodlyidusi eplahtiohersess welknWigraaTSpopAd islaysired as a

sinald By Bhc I 5 oo d By TP9GseB v R M Seifiln of the
final @oddmat cmnmmtcowmedﬁymtwmbdatesuaﬂzésombnf bormagndao p?s&hct an
e 0S

inter BB ATg o P GG HF eyl Tk DR BT £ oK SHLATRBISCH o n the

art. Se%fdﬁ@fxaﬁ}nﬁfy Sﬁa?@éiﬁel?ﬁ‘s’fg@ 5?@?%@:?%;126@?}7{5 }C_l %lféllcs H. Wilen,
of s ses per uc a e total dai

and Ldblxé(lapgert(ﬁ@legjﬂtsrsc%q f%étitlve amount of a salt o¥

sol vate, or physiologically functional derivative
C thereof nngﬁ% be ggterm ned as a proportion of th
OmMpoHAds. Of GRMiR L FEN 8F AIARATES A RIAIE aecarding do ﬁcﬁe'ﬁéﬂ depicted
belowsahd the Bxam@Rryisea@rdfolididhg:si m | ar dosages woul d be
appropriate for treat rrent of the other

Scheme 1
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conditions referred to above. The conpounds of fornula
(I') and salts, solvates and physi ol ogi cal functional

waleroswetdeyes thereof, are believed to have utPCT/GB2005/000085
i nfl anmat ory and tissue repair disorders, particularly

umat 0| d r| t IS, an a tory bowel disease,
—pul @ oL
eﬁse) ost eoagthrltls Egst eopo st and fibFowi c

d| seases; dermatosis, P udi ng ®°4¥S8ri asi s, @wopi c
dermatitis and ultraviol et radiation (U\/)-| nduced skin
damage; autoi nmune di seases i ncl udi ng LSyst em ¢ | upus

2

R

o natfbsus iple scl’e psoria rt Ar i {
0si ng sp litis, tis nd or gan ';pctlon, N

ozhei mer's di®¥ease, stroke,~atheroscl er osis, CoNry'

i ncl udi ng Hodg ns di sease, cachexia, i nf|’ammat i on
associated with infection and certain vira

i nfections Iudlnaq‘i‘redlnnunadfllencya
syndr one (ﬁ pyratory dist s\ S \r%);f\g
and Ataxia Tél dngi est aS| a's a result of |n;’th| bi tion i

the protein K'hase 1 Kk2. CONHThe present iny&ftion thus”®

zgggw gesHgoppounds of formula (1) and

har 3t)l cal | i acceptabl e salts or solvates

b) tlherseBﬂthyldlthlmy M&Ddgi cal Iy functional derivatives

tinergaebe(de -78 ; nedi cal therapy, and particularly

ﬁ 'ﬂ e)(gtrnenfcgg‘ di sorders nedi ated by | KK2

C) d&$$\@ftlgﬁlz,ﬂ1e i nappropriate | KK2 activity referred to

d) reh;n\riany | KK2 activity that deviates from the
normal ' KK2 activity expected in a particular
nanmdn@adHEub} ect . | nappropriate | KK2 activity may

e) FL%ﬁéécﬁ%E@H”HOf for instance, an abnormal increase

in activitfy, 'of an aberration in the timng and or
f)  dokty dﬂH@ﬂDHPEKZD@KarhafCHyCIz,%Ch i nappropriate activity

xanpl e, from overexpression or
9) r@ﬁéﬁ bgéH?;?]z’t[ﬂ\mP %l ﬁ Ki nase | eading to
h)  ilhapiyBPH)aKe 0y, Ptq!ﬁ?db(ﬁ'ﬂpif)dﬂﬂzé?db BiF.vati on. The present

% [ S ected to nethods of regulating,
ng q%It g{nbgH 105?)'°(|5nh| biting | KK2 for the prevention

i) dhd/represemrtat ardsgttorgf odlaicdmdée scongéersatidn t reactiome gunicht pbduces a

comdo'ﬁﬁg ev@rfetré \ﬂﬂm ud@s aﬂaalft Colélrl tlvetd]%clﬁ)zgﬁgévei%fgogh%ﬁfg. O}§OH or

res |nven I'on- can tuse
NaOMerMaOhl 658t ns of renal and cardi ovascul ar di sease as

\é}@%‘l %%%cg_pgest ive heart failure. -27 WO 2005/067923
/ 57000085 A further aspect of the invention
k) fr ovepreseras net Sumbikbfcotiplimgt teemitroailicen Ramoiudirsy faigr om dieteroaryl
om a KK2 activity, which
moue{é Qibéd‘;ﬁ{ ﬁﬁw%ﬁég subj ect a
it) Arle(OH)z, K>CO3, PdCl,(dppf).CH,Cl,, DMF, 8.
i) HCI, EtOH, 150°C.
1) i)  ArB(OH),, K;COj; (or) Cs.COs, (PhsP)4Pd, Dioxane, water.

restenosis, di Ebet es, ¢l omer ul onephrl tis, r_ancer,

2

Compounds of Formuta ! represented by example 57 may be prepared according to
Scheme 2.
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Sche

compound of formula (1) or a pharmaceutically
acceptable salt, solvate, or a physiologically

wo eovseanl derivative thereof. In a preferredPCI/GB2005/000085

enbodinent the disorder is a susceptible cancer. A
ur.t her aspect of the present invention provides the
@ of a conpound of fornmula (I), or a |

pharnaceutlcally accept abl e sa or solvate the

'rrent f orsthe tweQt ment
R |nappropr|c s

y
|napprou. at e 1 KK2 activetyoinclude inflafmafdry and
ti ssue repdlr di sorders, pa#ticularly rheumat oi d
arthritis, inflanmatory bowel disease, asthma and
COPD (chronic obstructi ye ouInDn1I! di sease);
osteoarthritis, osteopo Tbrotic diseases;
dermatosi s, includlng psori @ i i
ultraviolet radiation (UV)-ifidited skin damage;
aut oi mune di seases i ncl udi pg~gystem c | upus
eyt hemat osus, nultiple scler03|s psoriatic arthritis,
Al kylmsthpie-syesidine] POS!s, 15 10eB8036d or gan rejection,
A&z?ghge&'gH%isease, stroke, atherosclerosis,
fes si8°1dj abet es, gl onerul onephritis, cancer,
LNNHQHQDQMEDHQHCmSeMbsease cachexia i nfl ammati on

& Febedtimearitranl ol NI AL Qe PR IAINL | & ency
SRR hobpHaRS)NHAMKbtaneespi rat ory di stress syndrone,

and Ataxia Telangiestasia as a result of inhibition
of the protein kinase IKK2. Particul ar disorders are

AlterriivéIf doafpoahes ¥f Rormulssisieprasepiet by dixamplieid mapbe prepared

particul arl rheumatoid arthritis, inflammtory bowel

acmﬁéM@éﬁé@ €R&t°*hnma, and COPD (chronic obstructive

pul monary di sease). In a still further aspect, the
di sorder is selected fromthe group consisting of

Schemit 3 mune diseases; tissue and organ rejection,

Al zhei mer' s di sease, stroke, atherosclerosis,
restenosi s, diabetes, glonerul onephritis,
osteoarthritis, osteoporosis, and Ataxia

Tel angi estasia. Most particularly the disorder is an
aut oi nmune di sease including system c |upus

eyt hemat osus, nultiple sclerosis, psoriatic arthritis,
or al kylosing spondylitis, diabetes. In a stil
further aspect, the disease is cachexia or cancer,
nore particularly Hodgkins disease. -28
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WD 2005/ 067923 PCT/ GB2005/ 000085 The conpounds of
this invention my be nmade by a variety of nethods,

w0 p@bo6ioay standard chem stry. Any previ ousl yPdBGBa@d/000085
variable will continue to have the previously defined

meani ng unl ess ot herw se,indicated. Illustrative
general synthetic nethody are set out bel ow.and then
O pecific corrpo 1ds of t e'i”nventl re prepared in
oRki ng zonpounds ornul a

organi € synthesis 1 sgf forth in part
f eFgwi ng synt hesi s JscHenes. In all of he" schemes

descti bed below, i¥ is well understootPthat protecting
groups for sensitive lor reactive groups are enpl oyed
wher e necessary in accordance with general principles

et pul at ed

synt hesi s
9%l) Pratecting
R,V ey & Sons) .

conmpound s&ynt hesi s using nethodsothat are readily
apparent to those skilled in thelart. Jh sel ection
of processe as well as the reactio ongti ti ons and
[ 1 be clansistent with the
o Ay Those skill ed
inthd arnwll +rebognize if .ﬂEE ocenter exists in
conpoungs~gf Formula (I). Accordingky, the present
inventign includes both possihlesgtereoisoners and
i ncl tes®not only racem ¢ conpounds but the
i ndi vi dual enantioners as well. Wen a conpound is
desired as a single enantioner, it may be obtai ned by
a) $GAxb6LPOgihaleindydtréfisd s or by resol ution of the
roduct or any conveni ent internediate.
b) LAE?FH? Sgpéf the final product, an internediate, or
c) &t BOCHD, Mutiesdorletiamg be effected by any suitable
t wn in the art. See, for exanple,
d) ge ?E%bﬁ@ 2stry of Organic Conmpounds by E. L. Eliel,
Ko,V NaDN, MeOH, Hci N. Mander (W ey- 1 ntersci ence,
994 of Formula | can be prepared for
€) h%¥$sgg§ﬂﬁﬁ3ﬁg to Scheme 1 depicted below and the
ﬁaxan:p (7eAzabentataszd-aly ) QWN, N SeRa B h Hurchfin\O
2005/ 067923 P /GBZQ?5/08$985 [
exafluorophosphate, NHs, Me
f) i) TFA THF

i)  CISO.Et, Et;N, DCM

Reaction conditions will be apparent to a skilled person and Examples of suitable
conditions are further exemplified in the Examples Section below. It will also be evident
from the above scheme that a compound of formula (1) may be converted into another
compound of formula (1) using conventional procedures. It will also be evident to the
skilled artisan that the reaction sequence may be rearranged from that depicted in the
general scheme. Thus incorporation of substituent R* may occur before R'. Alternatively,
R’ may be installed prior to the conversion of the carboxylic acid to the amide.
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09, V(~O Boc COM BC CO2M= BC COMe z Br | Br g) Br
\'h) R\ ) R Rz DH1)f NH1 N H COzH CONHZ BC

W@ANBD61923 (Boc) 2N 0 CONH2 i) 1) Rz Rz RZ Br PCT/GB2005/000085
R‘I\\R‘l\\k)Rll N/NNNHHHH

bt ot %%W%%M@m bV iyt cyample
onlyr The physs)| o@m@lvzn fot .thel )compolifds ekémﬂgle)j DiIMwLSPEA isterft, with the
- ' t. f) HATU, N
ass'grﬂggfgﬁéetf‘%%@“{‘%%%ﬁ“r COZ)C( CH3) 3] 2, DMAP, CH2i Cl 2,
it. h) i) ArB(OH)2, K2003, PdCl2(dppf).CH2Cl 2, DWMF.
ii) HC, EtOH, 150C i) i) represents a ketone or

al dehyde condensati on reacti on whi ch produces a

EXAMBhESund where R2 includes an al kyl derivative
directly attached to the ring. KOH or NaOwe, MOH,

65.
As used herein the symbols and conventions used in these processes, schemes and

examples are consistent with those used in the contemporary scientific literature, for
example, the Journal of the American Chemical Society or the Journal of Biological
Chemistry. Standard single-letter or three-letter abbreviations are generally used to
designate amino acid residues, which are assumed to be in the L-configuration unless
otherwise noted. Unless otherwise noted, all starting materials were obtained from
commercial suppliers and used without further purification. Specifically, the following
abbreviations may be used in the examples and throughout the specification:

g (grams); mg (milligrams);

L (liters); mL (milliliters);

UL (microliters); psi (pounds per square inch);
M (molar), mM (millimolar);

i. v. (intravenous); Hz (Hertz);

MHz (megahertz); mol (moles);

mmol (millimoles); rt (room temperature);

min (minutes); h (hours);

mp (melting point); TLC (thin layer chromatography);
Ty (retention time); RP (reverse phase);

MeOH (methanol); i-PrOH (isopropanol);

TEA (triethylamine); TFA (triftuoroacetic acid);
TFAA (trifluoroacetic anhydride); THF (tetrahydrofuran);

DMSO (dimethylsulfoxide); AcOEt (ethyl acetate);

DME (1,2-dimethoxyethane); DCM (dichloromethane);

DCE (dichloroethane); DMF (N,N-dimethylformamide);
DMPU (N,N-dimethylpropyleneurea); CD! (1 , 1-carbonyldiimidazole);
IBCF (isobutyl chloroformate); HOAc (acetic acid);

HOSu (N-hydroxysuccinimide); HOBT (1-hydroxybenzotriazole);
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j) NIS, CH2Cl 2, rt. k) i) represents a Suzuki coupling
to introduce R2 including aryl or heteroaryl

wWOoisns®e3 e.g. O CO2C(CH3) 3] 2, DVAP, CH2Cl 2, PECT/GBR()05/000085
Aryl B(OH) 2, K2CO3, PdCl 2(dppf).CH2CI 2, DMF, 8. iii)

(PREBRPE = B BERAN AP 8PS Cotpounds of For mula |
r EPCES4BRtkthylanapiopyh3-ataylcareodiinegrmngtioctdeiiedi ng t o
B oy AR AN R T TARGRISRRTRY, Yo
NbiC calticydidhékyleattioglimiiepy r r cBZdberzyloR@@IrBony)5C to 80C
NG
NrvBet (Raireisulisiyhethyin hexaMSutrimogthgsihat e, NH3,
SRty anpt o oo 189 LRGP BIccor di ng
t DMVBFh@REmSthyRetitapsridine31 BBA (BOMRE S&U8RBbumin)
P é%&e%%g{ngqu%%gphéte)\;m H HHP\ (hk)r%e{'aoji\éhaaerggidge')u, H

DMEM (Dulbecco’s modified Eagle medium);

HPL.C (high pressure liquid chromatography);

BOP (bis(2-oxo0-3-oxazolidinyl)phosphinic chloride);

TBAF (tetra-n-butylammonium fluoride);

HBTU(O-Benzotriazole-1-yI-N,N,N',N’-tetramethyluroniumhexafluoro phosphate).

HEPES (4-(2-hydroxyethyl)-1-piperazine ethane sulfonic acid);

DPPA (diphenylphosphoryl azide);

fHNO; (fuming HNO3); and

EDTA (ethylenediaminetetraacetic acid).

TMEDA (N,N,N',N'-tetramethyl-1,2-ethanediamine)

NBS (N-bromosuccinimide)

HATU (O-(7azabenzobenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium

hexafluorophosphate)

DIPEA (diisopropylethylamine)

dppf (1,1'-bis(diphenylphosphino)ferrocene)

NIS (N-iodsuccinimide)

LAH (Lithium Aluminum Hydride)

All references to ether are to diethyl ether; brine refers to a saturated aqueous solution of
NaCl. Unless otherwise indicated, all temperatures are expressed in °C (degrees
Centigrade). All reactions are conducted under an inert atmosphere at room temperature

unless otherwise noted.

'"H NMR spectra were recorded on a Brucker DPX400, a Brucker DPX250, a Brucker
ACA400, or a Varian inova 400. Chemical shifts are expressed in parts per million (ppm, &
units). Splitting patterns describe apparent multiplicities and are designated as s (singlet),

d (doublet), t (triplet), q (quartet), quint (quintet), m (multiplet), br (broad).
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OOOHO BOGBOO rI V1 Vd)y V" \'\ e/ NN HH
HOOOo\ 0 BOGN\ ~1 V' \ f) VI ~\ H HNOHN
w@2@p/06@%, H3P04, mal ei m de, reflux b) LAH, HE&FGB2005/000085
reflux c) Et3N, (BOC) 20, Dichloronmethane d) i) THF,

Mh02 ii) Ag20, NaCN, MeCH, HCI e) i) LiOL-1.2H20,

MeOH i)
Low-gespiutinn amraszapecirazdb) wega recrrdednene stladdemyf oot JREL SX-
102&%%%{@)&%?%&@ fer: NEus VR ddorddd I ‘e\laté_ﬂé"_zdl' or PE Sciex

eaction conditions wil

Singlefpuadsvpole bCAIS IAPI-1 80 spratropretersd Exanpl es of sw tabl e

conditions are further exenplified in the Exanpl es

Section below It will also be evident fromthe above
PrepgrsiivertiPLEaefess tompthods where hermatarigl Wasmuyified by bishereriegmance

( 0

e BB RRER orf 8 T A2 % P A0 T2 2,mm 1) with 0.1%
formictasid ip katereands}. 95%éwml¢a acidimacatenitrie viflisingqiegdiert ahtﬁsﬁntﬁé a flow

rate LAR9SSY Uﬁ,o({&égﬁg;\ LL% ed in the general schene.

hus I ncor | On of stituent R2 may occur before
R. Alternatlvely, R may be installed prior to the

UnleSOBYERALE B0y, 5NE FAHRYM EndflatbdrotynPEbfiBiflasfefers to the

purification of material using Redisep'™ pre-packed silica flash columns on an ISCO

sq16x machine with the stated solvent systems.

Reverse phase HPLC method A refers to methods where the materials were purified by
high performance liquid chromatography on an HPLC S-5 pm column (75%30 mm i.d.)
utilizing gradient elution with the stated solvent systems and UV detection at 254 nm.

Reverse phase HPLC method B refers to methods where the materials was purified by
high performace liquid chromatography on a HPLC Luna C18 (2) 100A column (50x21.2
mm i.d.) utilizing gradient elution with the stated solvent system and UV detection at 254

nm.

LC-MS Experimental Conditions for PE Sciex Single Quadrupole LC/MS API-150:
Liquid Chromatograph:

System: Shimadzu LC system with SCL-10A Controller and dual UV
detector

Autosampler: Leap CTC with a Valco six port injector

Column: Aquasil/Aquasil (C18 40x1 mm)

Inj. Volume (uL): 2.0

Solvent A: H20, 0.02% TFA

Solvent B: MeCN, 0.018% TFA

Gradient: linear

Channel A: UV 214 nm

Channel B: ELS
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WD 2005/ 067923 PCT/ GB2005/ 000085 Certai n enbodi ments

of the present invention will now be illustrated by
wogsobé7dexanpl e only. The physical data gi venP€DGBRIS/000085

conmpounds exenplified is consistent with the assigned

t héeﬂégt ﬁgﬁ]eo(fm"t'ﬁosgu undg; OWWHE&)l Asgysgd herein

s and conve tlons used i n these processes,
sc‘herreso 80d 0.8RanpP®E095.80c2A8i stent with those used

ingthe @gﬂqg@?@r agy q§§?§aﬁ ?’Rmal iterature, for

exanpl e our na ri can Chem cal Society
or2t he 98ur n&R0of 365.60 P a®0.0Cheni stry. Standard

sifgl e- ?glit ey 89r 560 6610.66t §6 ogbbreviations are

general 'y use desi gnate ‘am no acid residues,
whd ch at.é1 as@,&ﬁedw%o%% P, $HE L-configuration unl ess

othier w $g4nog af- Gé;g éhgbw se noted, all starting
mat eri al's were obta |ne rom comer ci al suppliers and

used wi t hout further purification. Specifically, the

' |
| Yol Ve ST RBgHBEN LOIEP TGP
(nPolaiityr ams) ; L Positvers); i (nilliliters); pL

('ﬂftg?%ltfohﬁf\vﬁ%e ps roglﬁoundsi Per square inch); M

v. (intravenous); Hz
(Hertz); WNMHz (msgahertz); nmol (nol es); mol
(mllinmoles); rt (roomtenperature); mn (mnutes); h
(hours); np (nelting point); TLC (thin |ayer
Interotediates ogr aphy); Tr (retention tinme); RP (reverse
phase); MeOH (nethanol); i-PrCH (isopropanol); TEA
(triethylamne); TFA (trifluoroacetic acid); TFAA
Somé tofithé lmmoecﬂé tlisted Myetlsvi @e) "Int@hﬂt_ec(létei”r alby daid fwithmnihe scope of

om0 S0 s SR SEh b AP B S Ferrng

furthéltboﬂipoOhd@bfrWﬁMa @VF (N, N-di et hyl f or mani de); DWPU
( NN- di et hyl propyl eneurea); CDI
(1, 1-carbonyl di i m dazol e);

(1) 1,1-dimethylethyl 2,3-dihydro-1H-indole-1-carboxylate

ol

0”7 ~ox
H,C CH,
CH,

indoline (10 g, 84 mmol) was dissolved in tetrahydrofuran (100 mL) and di-tert-
butylcarbonate (22 g, 0.1 mol) was added. The mixture was left stirring for 16 hours at
room temperature under an inert nitrogen atmosphere. The tetrahydrofuran was removed
in vacuo and the crude product purified by vacuum distillation to give the title compound
(15.1 g) as a clear pale pink oil that crystallised upon standing (temperature: 160-162°C,
pressure 1 - 0.1 mm Hg).
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| BCF (isobutyl chloroformate); HOAc (acetic acid);
HOSu (N hydr oxysucci ni m de); HOBT

W@ 2608pamexybenzotri azol e); -33 WO 2005/ 067923PCT/GB2005/000085
PCT/ GB2005/ 000085 nCPBA (et a- chl or oper benzoi c aci d;

R0 RO g SRR 3 ey b 1, e

Hz, 2 9 fol gtofte 7 OB My carHp g8 (1, J=7134z, 1 H) 7.18 (d, J=7.3 Hz, 1 H) 7.5-

di I xyl carbodiimde); CBZ (benzyl oxycarbonyl);

7.8 (&E' fégé?&f Xméﬂ ‘m (at mosphere); TMSE
(2-(trimethylsilyl)ethyl); TMS (trinmethylsilyl); TIPS
(triisopropylsilyl); TBS (t-butyldinmethylsilyl); DVAP
(4-di net hyl am nopyri di ne); BSA (bovine serum al bum n)

(2) 141 -dinstngisiiys 2-hathasphaiiro-HHEnabR- 5 2idichrbbxylate
per oxi dase); DMEM (Dul becco's nodified Eagle nediun);
(high pressure liquid chromat ography); BOP
I s(2- oxo- 3-oxazol i di nyl ) phosphinic chloride); TBAF
etN a- n- but yl ammoni um f | uori de) ;
HBTU @enzot riazole-1-yl-N,N, N, N -tetranet hyl uroni um
o) | Dy " *phosphate). HEPES
(4:,(2- @xyet hyl ) - 1- pi perazi ne et hane sul fonic
aci t)™C DPPA (di phenyl phosphor yl azide); fHNG (fum ng
HNOB3) ; and EDTA (et hyl enedi am netetraacetic acid).
TMEDA (N, N, N , N -tetramethyl -1, 2- et hanedi am ne) NBS

1,1- &Methgrém@c@umymodﬁ% ﬁdélEUl carboxylate |\15 \g 278 mmol) and NN -
azabenzobenzotri azol - g/ N -tetranethylu
M

tetrap@myhﬂnZ 9iBagdianpine Jh&s prrat38) npc[c)qwas dissolved in dry diethyl ether
(300( GhLi %ﬁ@f&%}éde{&waam Mein %Qt‘one/dry ice b?th \Sgerbutyl lithium (1.4 M

1, 1' bi s(dip osphi no)ferrocene
solutjqq. 'nwgleb@iaﬁlﬁm1 Eé)m AEHP ¢ @m@i was Addedl drrawigalpyarel0 minutes and
the reaction left stirring for 90 minutes at this temperature. Methyl chloroformate (8.8 mL,
10.8 g, 0.1 mol) was added to the mixture and the reaction was allowed to warm up to
room temperature over 1 hour. Water was added carefully to the mixture and the organic
layer separated and washed 3 times with more water. The organic layer was dried over
magnesium sulfate, filtered and concentrated in vacuo to give the title compound (4.91 g)

as a gummy yellow solid.

1H NMR (400 MHz, DMSO-D6) & ppm 1.44 (s, 9 H) 3.06 (t, J=8.2 Hz, 2 H) 3.69 (s, 3 H)
4.02 (t, J=8.3 Hz, 2 H) 7.06 (t, J=7.5 Hz, 1 H) 7.35 (d, J=7.5 Hz, 1 H) 7.39 (dd, J=7.4, 1.1
Hz, 1 H) MS m/z 278 (M+1)" r.t. 3.18 min.

(3) 1-(1,1-dimethylethyl) 7-methyl 5-bromo-2,3-dihydro-1H-indole-1,7-dicarboxylate

Br.
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Al'l references to ether are to diethyl ether; brine

refers to a saturated aqueous solution of Nad .
wndosmer9es herwi se i ndi cated, all tenperatures BCEGB2005/000085

expressed in C (degrees Centigrade). Al reactions

0 SAOEH ML o3y et AT R 83 g 412 o

and Meéaremesoindaide ¢R.0gy, Bri LK:rhoerol)DF@(éOtﬂisscﬂvﬂ lucd{ysdchB)(ﬂﬁélthaﬂe (100

mL) 5&&%&&@? é@g:rgg mt?c%ga %4?7{9'8 neﬁ § t%mrﬁg'%n? t1§?l‘1£utr§’ The
reactigpl wast pargthmdt\m’thmpddm bydrb;edeapqﬂamcarn@ M)JIsepapriatadi dridegashed with

more! {%I Lgrﬁ‘ﬁyg%? (ﬁ’%? qbugyopgtsyﬁe ér{sﬂ'aﬁ %’ was g§le<§) Qver rr)agnesmm sulfate

and c(amndemtrqbdzcéﬂ*r) vacbo tq pive &) title- oammdza@a/gnmﬁ;z&d solid (3.55 g).
PCT/ GB2005/ 000085 Lowresol uti on mass spectra (M)
were recorded on a JOEL JMs- AX505HA, JCEL SX- 102, or
1H NMFSQGBXVIHB Dmscspsps beREL.81 (s loGHMB 00”t, &/=BeLhE dm%,@rvo (5 3H)
Iex _Si n(g adrupol e LC/ NS API - 15 .
4.02 étpé& 36‘??@@6‘?')57 4ﬁr(§fpb|Hét7rQPe SHbLHE M8 ez 3566359t Hoedio) (M+1)" r.t.
3.52mWiere the material was purified by high performance
l'iquid chromat ography on a HPLC ABZ+ 5pm colum (10 cm
X 2.2 mi.d.) with 0.1% formc acid in water and
I lising gradient
) n%tfﬁ?%é}rggﬂt'& g3$£ ggvd'ldrjg?gﬁigfwz Jrﬁ ?&q}i&ﬂgnd UV detection
at 254nM Unl ess otherw se stated, silica flash colum
pgratogr aphy and Conbi fl ash refers to the

.‘ v

by Ih| gh performance |iquid chromatography on an HPLC
S—5C}5’m colum (75X30 nmmi.d.) utilizing gradient
elution with the stated sol vent systems and uv

0 BB AR R BRI B PE P . 5

mmolhivgh dizspived iratrifiubioguoetit adid Cﬁmt_))gmwpfryecbat @dohiPlefiperiiare for 16

vour I SRR e Tl b e o

orgamtelamrtwanhedttwﬁ:’é%thwsndeﬁthoE)dBeblulﬁeumt @il @ﬁméqddo@@sayer pH >

7. Tfa% ﬁ%g‘%fe{gﬁvasg@ ec%g%{gr% d’?’ Lageol\??,&v tttlﬁ GS@L Oj:lgld as a

browrC¥oli@g®brg)l | er and dual

1H NMR (400 MHz, DMSO-D6) 6 ppm 2.99 (t, J=8.5 Hz, 2 H) 3.61 (t, J=8.4 Hz, 2 H) 3.78
(s, 3H)6.72 (s, 1 H) 7.28 (d, J=1 Hz, 1 H) 7.46 (d, J=2 Hz, 1 H) MS m/z 256/258 (1:1
ratio) (M+1)" r.t. 3.32 min.

(5) methyl 5-bromo-1H-indole-7-carboxylate
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detector Autosanpler: Leap CTC with a Valco six port
injector Colum: Aquasil/Aquasil (C18 40x1 mm) Inj.
wo/elane79¢pl): 2.0 Sol vent A: H2O, 0.02% TFA SBECT/EBR00B000085
MeCN, 0.018% TFA G adient: linear Channel A UV 214
nm. Channel B: ELS -35 WD 2005/ 067923
P SB2005/ 000085 Step Time (mn) Dura.(mn) Flow
oI A Sol.B 0 0.00 0.00 300.00 95.00 5.00 1
l— O\ 300.00 95.00 5.00 2 0.01 3.20 300.00 10.00
90. 00 313.21 1.00 300.00 10.00 90.00 4 4.21 0.10
308-~00 95.00 5.00 5 4.31 0.40 300.00 95.00 5.00 Mass
8pectPometer: PE Sciex Single Quadrupol e LG MS API - 150
Pol argtyy: Positive Acquisition node: Profile
I nt er nedi at es Some of the conpounds [isted beI ow as

Methyll SubRIrAEdiaad ro-ﬂll-ﬁlﬂd&@?l catbd g\seﬁ% %(@?hicﬁ \/\%%r&yéoq\/ed in

| and are thus al so conmpoun nven
tetram@frcpfur@f,l 8eful). i Actpyetgslamanganesa rdidwide (iimpoarmt!e sxte 22 g, 0.25

mol) ﬁfég 'Egbﬁd étl\c) thf}_ﬂwkﬁ%r% l%fér%ld.rgt; J&é I:%l raturﬁ f85 ?) 6 pPurs A further 22 g

of ao@g_ated n@gnggoese dioxide was added and the reaction stirred for 96 hours. The

Br

reaction was then filtered through celite and concentrated in vacuo to give the title

compound (5.1 g) as a beige solid.

1H NMR (400 MHz, DMSO-D6) & ppm 3.94 (s, 3 H) 6.58 (d, J=3 Hz, 1 H) 7.48 (d, J=3 Hz,
1 H) 7.8 (d, J=2 Hz, 1 H) 8.07 (d, J=1.8 Hz, 1 H) 11.39 (bs, 1 H) MS m/z 252/254 (1:1
ratio) (M-1) r.t. 3.41 min.

(6) 5-bromo-1H-indole-7-carboxylic acid

Br

o) OH
5-bromo-1H-indole-7-carboxylate (5 g, 19.7 mmol) was dissolved in methanol (200 mL)
and a solution of lithium hydroxide (0.99 g, 41 mmol) in water (10 mL) was added. The
mixture was heated at refiux for 50 hours. The methanol was removed in vacuo and the
residue diluted with aqueous hydrochloric acid (2 M). The resulting precipitate was
filtered off and dried in a heated vacuum pistol to give the title compound as a beige solid

(4.7 g).

1H NMR (400 MHz, DMSO-D6) & ppm 6.54 (dd, J=2.0, 3.2 Hz, 1 H) 7.42 (t, J=2.8 Hz, 1
H) 7.77 (d, J=2 Hz, 1 H) 8.03 (d, J=1.8 Hz, 1 H) 11.27 (s, 1 H) 13.1-13.7 (bs, 1 H) MS m/z
238/240 (1:1 ratio) (M-1) r.t. 3.41 min.

(7) 5-bromo-1H-indole-7-carboxamide
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H3C+CH3 CH3 Indoline (10 g, 84 mml) was dissolved in
tetrahydrofuran (100 nL) and di-tert- butyl carbonate
W@ 250967923 1 nol ) was added. The m xture was | ePCT/GB2005/000085
stirring for 16 hours at room tenperature under an
inert nitrogen atnosphere. The tetrahydrofuran was
renmoved in vacuo and the crude product purified by
syuumdi stillation to give the title conpound (15.1
~ayclear pale pink oil that crystallised upon
Hg (tenperature: 160-162C, pressure 1 - 0.1 mm
%6 WO 2005/ 067923 PCT/ GB2005/ 000085 1H NWR (40

OD6) 8 ppm1.50 (s, 9 H 3.04 (t, J=8.7
) 3'Bo (t, J=8.8 Hz, 2 M) 6.91 (td, J=7.3, 0.8
H 7.13 (t. J=7.5 Hz, 1 H 7.18 (d, J=7.3 Hz, 1 H)

7.5- 7.8 (bs, 1 H r.t. 3.44 nmn, (2 .
5- broﬂ‘{'i"’iﬂﬂ'%ﬂﬁﬁ"&'l@yla}:'d? (8¢ %y|832{5 SmB?OHon(V -f\zabenzatriazol-1-y)-
N,N, N'“N’Qé‘@érﬁeﬂaylﬂrdﬂuﬁﬂW\E%ﬂo?épﬁosﬂ'hd‘tb @819, @8 rmehiBamfAdaia solution

di meth

in dlozaae dpﬁvyMr 8§03 IIF'Lr n%§9| ranml)@mb@mpa@%yl%t@y@mmfz(% Grrof4 mL, 250
mmo%%r&' d’ﬂ)st% ik @g{ @Bﬁbr‘bﬂe‘tﬂar% @obanedamnstired( - r@oﬁ‘ﬂ—temperalure

mmol ) was ssolved in_dry diethyl ether
1br5%ﬁ9w§ﬁ@deb@p@@g@@ammg@h@ﬁ éﬁmd@é@EH@PBFVeM@étT%&W?”monedem

satur%@ B&ﬁ.uﬂn blchlrﬂioHB‘Pe( Qelﬂ'tch %Ha%té@nadon V\%‘éﬁé@hﬁﬁ\a@ﬁturated brine

nmol ) was dropwi se over 10 m nutes
Solutlaﬂd Th?r?égaré%@wrowaa @qrtcegf{ratpﬁ |"h gaquer reotissRlvRst indnefhanglagd pre-

adsoFb%HRﬁﬁé“sME& PNﬁﬁéb)l.’lbn WAs APV aBy &illc8- f%smehronél-é}oéraﬁhy using an

) was added to the m xtufe and the reaction was
ethyl apef@we@quslemwra@eﬂbsysmﬁn earpePaq1fs maggine1 hour .
Wat er was added carefully to the m xture and the
organic |ayer separated and washed 3 tinmes with nore
1H Nivi €400 MiHz, QM@@F{D@) d ppre6.40(8, Lh2iedzol B 7.38hnEeRidulde, 1 H) 7.50

il i,n, vacu Lve
s, THLY Bl R iR D258 TS B2 £ e BS e v 3By 1 v s
m/zZBH'VZSBR1(14@60)I\(PvIE1)r@l\/EGBIaGh 8 ppm 1.44 (s, 9 H 3.06 (t,
J=8.2 Hz, 2 H 3.69 (s, 3 H 4.02 (t, J=8.3 Hz, 2 H)
7.06 (t, J=7.5 Hz, 1 H) 7.35 (d, J=7.5 Hz, 1 H) 7.39
(8) 1,6 Himedrylethyl 1| (bis{itd,1-dintdthNethiylyoxgicariddyd)aminhofcarSoryi]-5-

mn.
bromo-1H-indole-1-carboxylate

(400
Hz, 2
Hz, 1

N\

N

HA Jt %
)<CH

H S TCH,

5-bromo-1H-indole-7-carboxamide (16.9 g, 70.5 mmol) was dissolved in dichloromethane
(600 mL). To this was added di-tert-butylcarbonate (50.8 g, 0.233 mol) and 4-
(dimethylamino)pyridine (0.86 g, 7 mmol) and the mixture stirred at room temperature for
16 hours under a nitrogen atmosphere.
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(3) 1-(1,1-dinmethylethyl) 7-methyl
5-brono- 2, 3-di hydro-1 Hindol e-1, 7-di carboxylate Br N
wW@20090093 O CH3 CH H3C 3 CH3 -37 WD 2005/ 0679PGI/GB2005/000085
PCT/ GB2005/ 000085 1-(1, 1-di net hyl ethyl) 7-nethyl
Aquedus I—S%FB(:HFOHC ]éégdo{r?ggllu gg(ll #Lm%ﬁﬁém&@ thel &g&n& pshJalze %eparated
and dn%gwéaagrresmny saifaipl d¥fienditratine thqg@hlowyetaﬁae yep rrﬁ@eved in
3 mer&gﬁﬁb@tjrggsqu{,@ Blid { 4@(@1% enperature for 16
Vacuggﬁgi&a Téf:é reaction was parst ItIone ;WI th sodi um
hydroxi de solution (2 M, separated and washed with

B R R 50T 4 % LIESPAA G, BT 1

7.32\@c)+a.8 bizgi W) TR (d,i=BS Hx)mpH)JBdBa(sl, d=2)0rHyy 1riedMSaniz0539/541

MR (400 MHz, DNVBO D6) 8 1.41 (s, 9
(”é%%oga@)’g’))('iw t%‘(Hz 2 H 3 70 (s? 3 IEr)|)lom4 02 Ets
=8.3 Hz, 2 H) 7.46 (s, 1 H 7.60 (s, 1 H N5 mz

© 13- gpsthvibtl arlﬂg;aﬁb L imbthyleshinediciipghdyaning Sbofyil-a

iodoS3-phénylGHindbid-3-chrisbxstey| et hyl ) 7- net hyl
5- brono- 2, 3-di hydro- 1H i ndol e- 1, 7-di car boxyl ate (9 g,

nmol ) was di ssolved in trifluoroacetic acid (6 m)
d stirred at roomtenperature for 16 hours.

oreg hane and sodi um hydroxi de solution (2 M
and the organic |layer washed twice with
oxi de solution until the aqueous |ayer pH >
7. The };?c? | ayer was then concentrated in vacuo to

\ﬁ@fdmpound as a

~
CH
—0
Co% CH,

3-iodo-5-phenyl-1H-indole-7-carboxamide (1.0 g, 2.76 mmol) was dissolved in
dichloromethane (120 mL) and to it was added di-tert-butylcarbonate (1.9 g, 8.56 mmol)
and 4-(di-methylamino)pyridine (20 mg, 0.16 mmol) and the mixture stirred at room
temperature for 16 hours under a nitrogen atmosphere. Another 1.87 g di-tert-
butylcarbonate was added and the reaction left for 24 hours. Another 1.9 g di-tert-
butylcarbonate and 20 mg 4-(di-methylamino)pyridine was added and the mixture stirred
for 48 hours. The mixture was pre-adsorbed onto silica in vacuo and purified by silica
flash chromatography using an ethyl acetate/cyclohexane/triethylamine elution system on
an ISCO sq16x machine. The combined fractions were concentrated in vacuo to give the
titte compound as a white foam (1.1 g).

1H NMR (400 MHz, DMSO-D6) & ppm 1.32 (s, 18 H) 1.59 (s, 9 H) 7.42 (t, J=7.4 Hz, 1 H)
7.51 (t, J=7.7 Hz, 2 H) 7.55 (s, 1 H) 7.69 (s, 1 H) 7.73 (d, J=7.8 Hz, 2 H) 8.02 (s, 1 H) MS
(M+1)" 663 r.t. 4.26 min.

(10) Methy! 3-(1-methylpyrrolidin-2-yl)-5-phenyl-1H-indole-7-carboxylate
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brown solid (6.5 g). 1H NWVR (400 MHz, DMSO-D6) 6 ppm
2.99 (t, J=8.5 Hz, 2 H 3.61 (t, J=8.4 Hz, 2 H 3.78
W@ 200586193 6. 72 (s, | H 7.28 (d, J=1 Hz, 1 H) FCHEBL@3/000085
J=2 Hz, 1 H M5 nfz 256/258 (1:1 ratio) (M:l)+ r.t.
3.32 min. (5 nethyl 5-brono-1 Hindol e-7-carboxyl ate
-38 WD 2005/ 067923 PCT/ GB2005/000085 Br 7HN O O 1
br ono- 2, 3-di hydro-1
i ndol e-Y-carboxyl ate (6.5 g, 25 mml) was di ssol ved
tetrg yal\ofuran (100 ni). Activated nanganese
g Nbm particle size, 22 g, 0.25 npol) was added
xture stirred at roomtenperature for 16
hour. A further 22 g of activated nanganese di oxi de
was,-added and the reaction stirred for 96 hours. The
reaction was then filtered through celite and
concer{trat ed in vacuo to give the title conmpound (5.1
) as a beige solid. I HNW (400 MHz, DVsSO D6) 8 ppm
4 (s, 3 H 6.58 (d, J=3 Hz, 1H)748(d J=3 Hz,
To 044 rpb (470 @n‘(qu) of Jopethyl- 2-pyrp:9hdg1eoqao(qg! in pajicg bath was @gded 410.0 mg
t
(2.6 %&Pof(@é@ qun'ﬁ)stﬂgﬁ»d‘?‘ : f@ﬁﬁ ﬁl‘jﬁé tgl:"l;?égag#r%o\él(&) Feéd‘{g%]o gc The
mlxttm @HSI sswrsd @maqilmh diomis, and dhgso| wolttien ©5 590 01m9¢ 2.0 mmol) of
methgﬁ? b%eHWSi hqh?&‘lg |7V<%‘F’bc?1>& S@WQQ%L (£09. n@tﬁyi-zﬁé}gfcgﬂdme was added

I on of roxi de g,
slowlmtueng (1. iy tmw@@u@dosertm%rﬁ ﬁt\@l iBesaligdspragipitaied.athe mixture

was ﬁ@%&d"ét 5&c RP 2y & pu-ﬁﬁsd \';L\‘)?t hﬁg)g uag@ﬁcz Ey i \gﬁ/ﬁ Cﬁlj - A%H8thyi-2-

Q

Il ut
pyr roé\@nﬂld(eae)mr Sﬁ:ﬂw&HﬂB@Qlf@;fﬁ@FWl@IqﬁQ%@ OR8%)f i | ter ed
A Q(gllf.l K@'Pgocﬁ; Ioun %@-g%gﬂﬁ%@fﬂ@fﬁh én%) 8Ly H-indole-7-

carboxylate (335.0 mg, 1.0 mmol) in EtOH (10.0 mL) was treated with NaBH, (124.0 mg,
3.0 mmol). The resulting solution was stirred at ambient temperature overnight after which
time the solvent was removed under reduced pressure and water (5.0 mL) was added.
The aqueous phase was extracted with CH,Cl, (3x10mL). The organic phase was dried
over Na,SQ,, filtered and concentrated and the resulting crude product purified by flash
chromatography (Ethyl acetate/Hexane 10%-60% v/v) to afford the title compound 330.0
mg (90%).

1H NMR (400 MHz, CDCI3) & ppm 1.90 (m, 1 H) 2.09 (m, 2 H) 2.29 (m, 4 H) 3.29 (m, 1H)
3.49 (m, 1 H) 4.03 (s, 3H) 7.38 (m, 2 H) 7.37 (m, 2 H) 7.71( m, 2H), 8.18 (d, J=2.0Hz, 1H)
8.22(d, J=1.6Hz, 1H) 9.72(s, 1H), LC/MS m/z 335 (M+1) r.t. 1.80 min.

(11) 3-{1-[ethyl(methyl)amino]propyl}-5-phenyl-1H-indole-7-carboxylic acid

9 N
s
H

0" “on
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1 HNW (400 MHz, DVsO-D6) 8 ppm 6.54 (dd, J=2.0, 3.2
Hz, 1 H 7.42 (t, J=2.8 Hz, 1 H) 7.77 (d, J=2 Hz, 1
woR008/08823d, J=1.8 Hz, | H) 11.27 (s, 1 H) 13.R€WBBZ005/000085

(bs, 1 H M5S mz 238/240 (1:1 ratio) (M1) r.t. 3.41

mn. (7) 5-brono-1 Hindol e-7-carboxam de -39 WO

2005/ 067923 PCT/ GB2005/000085 Br N H O NH2
To rgethylo Add TeethylByTaidin-2w)-Bibgnylc Haltidalet oargoxydae 5338 yng, 1.0

i | 328! ached 1o DiHbNobb behg 258 Mol PRE Weaur

o e R abbhars {aY 1o BhEonopb 0T, T6R: toll T Jeputtng
solutiop Wi Reded (undsr kgfluging ¢anditieRy ovaimight.ahige solvent was removed in

v R B Pt P Mot (e B okt
The ggsulting potusinp avast extrectetl ovithe Bt O (4x 10 rdlek diediavenlesSO,, filtered
I j ' f o en partitioned
and (%Tapﬁ% Pésbgt;bﬁarﬁgtweg'eg@gi%yr??gwgaa@gﬂpé@%o{Eti on, separated
and washed with saturated brine solution. The organic

N o SISO Ao, YAEYE PP IR ot
H) 3véds(rachile888 (by 1dil) 7.82 (fr, d$t) 50 ¢mmlddy AFhimusiH)yd.2h (m, 2H),

t hyl -.C xane gradi ent systemon an | SCO
LC/M?g@%x?’?r"ca@Yi?ﬂ:r:t' {BhA (400 MHz, DVBO-D6) b ppm 6. 47

(t, J=2.4 Hz, 1 H) 7.38 (t, J=2.8 Hz, 1 H) 7.50 (bs,

: . =1.8.Hz, 7.9 d, ,J=1.3 Hz, H)
(12) Welfly §28-di81gpiptobut Bl s PhefviRfer god TRt |
ratio) (M1) r.t. 2.88 mn. (8) 1,1-dinethylethyl
7-1 (bi s{] (g., 1- di net hyl et hyl ) oxy] car bonyl } am no) car bony
|1-5- bronp-1 Hindole-1 -carboxylate Br O N /JI1I\
O H3C 30N 8@ CH3 | H3C CH3 / H3C

To a solution of methyl 5-phenyl-1H-indole-7-carboxylate(500.0 mg, 2.0 mmol) in acetric
acid (10.0 ml), was added 85% HzPO, (2.0 mL), 1H-pyrrole-2,5-dione (600.0 mg, 6.0
mmol). The reaction mixture was heated under reflux conditions for 48hr. After removing
the solvent in vacuo, EtOAc (15 mL) and saturated NaHCO; (10 mL) were added. The
aqueous phase was separated and washed with EtOAc (2x15 mL). The combined organic
layers were dried over Na,SO, and purified by Combiflash (Ethyl acetate/Hexane 10%-
60% v/v) to afford the title compound (365.0 mg, 52%)

1H NMR (400 MHz, CDCI3) & ppm 2.97 (dd, J=18.4, 4.2Hz, 1 H) 3.31 (m, 1 H) 3.99 (s, 3
H) 4.39 (m, 1H) 7.17 (s, 1 H) 7.27 (m, 1H) 7.40 (m, 2 H) 7.46(m, 2H), 7.93 (s, 1H),
8.16(s, 1H) 9.92 (b, 1H) LC/MS m/z 349 (M+1) r.t. 1.92 min.

(13) (5-phenyl-3-pyrrolidin-3-y!l-1H-indol-7-yl)methanol
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O CH3 H3C CH3 5-brono-1 H-indol e-7-carboxam de (16.9
g, 70.5 mmol) was dissolved in dichloronethane (500
workgos/0d123 hi s was added d i-tert-b utyl carbonBtBEGB2®5800085
g, 0.233 nol) and 4- (dinmethylam no)pyridine (0.86 g,
7 mol ) and _the mi xture stirred at roomtenperature
¢H under a nitrogen atnosphere. -40 WO
PCT/ GB2005/ 000085 Aqueous hydrochl oric
200 nmL) was added and the organi c phase
and dried over magnesium sul fate. After
DB n the dichl oronet hane was renoved in vacuo
to gijve the title conpound as a yellow solid (40.0 g) .
'0@400 VMHz, DVSO D6) 5 ppm 1. 32 (s, 18 1.57

To a( |rr§3§$'?u Ial”l oﬁ]__églgniy% ?1&& éélgg%l( d16 Q@BIJ)FE‘( (jl"? \{\_lﬁll_|sz ﬁ%clied the

methpll Z3- BBS-HMdpyr(olldﬂn-ﬁ'- BphetWH-indolet7-catbO¥ylate n (1§00 mg, 0.41

mmel: 1R FERIY. SiAiiretan et 19 YK APROAOPRT 12) Ko B f5Putis
mixtr¢ -\Bas icodiedSapd eXyISOL. 1|ﬂ|—|b@dg| &-g)- was baidedatautiiudy Noortionwise,

a ' O ~ ~ ~H 3H3~
followsd (3. (R g9 20 o, Y EIOAC 120 Bl eidting iy s then
stirredTad Irdom\mnpbram!; vedhri amgorgfo@ &l rer wﬁb@hhame wa2fitendg thaduhh Celite,
and tﬁﬁaﬂg t5ate gfﬁa exa;zqute:qéirﬁ%} Eﬁ#‘% égaﬁrsggrg%t@( |Tlﬁ%%y6,omg)§|ash (Ethyl
acetdi®PlekaN 0% BN} W6 afferdithe BNk edmpaumian (79.emee6alr e for

16 hours under a nitrogen atnosphere. Another 1.87 g

di-tert- butyl carbonate was added and the reaction
LC/MSérfnlziglf%/@‘ﬁ)hOUlr@O mfnother 1.9 g di-tert- o

butyl carbonate and 20 ng 4-(di - met hyl am no) pyri di ne

was added and the m xture stirred for 48 hours. The
(14) M Xt Y& 2-BIdA Pr €- AAQRRRExANEMYDLE-hRényIN HLieR-33Mpyrrolidine~1-

purified by silica
carboxylate

AL

To a solution of (5-phenyl-3-pyrrolidin-3-yl-1H-indol-7-yl)methanol (58.6 mg, 0.2 mmol) in
dichloromethane (15 mL) was added Ei;N (66.0 mg, 0.66 mmol) and bis(1,1-
dimethylethyl) dicarbonate (48.4 mg, 0.22 mmol). The solution was stired overnight.
Dichoromethane (50.0 mL) was added. The resulting solution was washed with H,O (10
mL) and brine (10 mL), dried over Na,SO, and purified by Combiflash (Ethyl
acetate/Hexane 10%-60% v/v) to afford the title compound (48.0mg, 60%).

LC/MS m/z 394 (M+1) r.t. 2.20 min.
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flash chromat ography using an et hyl
acet ate/ cycl ohexane/triethyl am ne el ution system on
w@roos8&@®3ql 6x machi ne. The conbi ned fracti onsSPEEGB2005/000085

concentrated in vacuo to give the title conpound as a
white foam (1.1 g). 1H NWVR (400 MHz, DI\/SODG) b ppm
1.32 (s, 18 H 1.59 (s, 9 H) 742(t, J=7.

(15) Methy! Bt(1-{l(21-dimathylethy))oxylsarianyl}13- Plyrr?'lwyt)s5 pllerH)' ~1H-
g 8 Hz, 2 H 8.02 (s, | HH M5 (M1l)+ 663

indolf-7-afbyytbid | (10) Met hyi

3-(1-net hyl pyr©ol i di n-2-yl)-5-phenyl -

H-| ndol e- oxylate -41 WD 2005/067923

J000® N OOTo 0.4 m (4.0 mmol) of

erpef ature was kept bel ow 15C. The m xture was
stirrled &n additional 10m n, and then a solution of

¢ ( 2.0 mol) of nethyl
5- phenyl - 1Hi ndol e- 7-carboxyl ate in 0.4 nL of
1- met hyl - 2-pyrrolidine was added slowy during 1 hr.

To dheolugsresmt tbft-%ufy@SS—['!—@y@ﬁS(ymm 5 phargl- mH&nqu&-W]bﬂdol idine-1-

carbchyIeag‘.’qr)n@gqt 3 e va@ ﬁg—lﬁil{}p Zgaggad%ifg rl}g}% 19%5' r];glg 9 0 mmol).

The §MGticH weé @WrédjﬁﬂthE mtleaéwthf&gﬂ culied and teasblosnt ratreved under
sol ut] on

. 99 . |
redudedZiressie. REHVIR B FORRRIARSPF e e YeQH AL 39 G20 M
2.0 nhig T?:rthéaémtmgl aﬂlﬁloﬁm &de, Ag;oq2mmh@; 0.n rﬁha)iahamim (17.1
rea

ma. §rbreighe e soliioh Y et poerfEt i SABbLes fsmovec

undeph@,@uﬁé& Besalire@indwhé fdsultihl MRatéig m&@|%§@tﬂ|ré\a§' it EEDVEE step.
under reduced pressure and water (5.0 nml-) was added.

LC/MB/Z477001)) phast? Ts extracted with CH2Cl 2 (3x] Ol).
The organi c phase was dried over Na2SO4, filtered and
concentrated and the resulting crude product purified
by flash chromatography (Ethyl acetate/Hexane 10% 60%

(16) V‘Ilalrrfe%&ﬂétfh?f-gwmoﬁ:hppm Bﬂgnﬁ-?'ﬂ-l ﬂlddm(?(lﬁ@(ﬁ/rrohgbme
carbczxylgte(m 4 H 3.29 (m 1H 3. 49 (m 1 H 4.03 (s,

3H) 738(m 2 H 7.37 (m 2 H 7.71( m 2H), 8.18 (d,
J=2. OHz, 8.22(d, J=1.6Hz, 1H) 9.72(s, 1 H),

LC/I\/Bniz BBSMrt 1.80 min.
0
N
H

HNT Yo

To methyl 3-(1-{[(1,1-dimethylethyl)oxy]carbonyl}-3-pyrrolidinyl)-5-phenyl-1H-indole-7-

carboxylate (105.0 mg, 0.25 mmol) in MeOH (15.0 mL) was added LiOH.2H,O (100.0 mg,

2.5 mmol). The resulting solution was heated at reflux overnight. The methanol was

removed in vacuo and the residue was acidified with aqueous hydrochloric acid (2 M) to

pH=1. The resulting solution was extracted with EtOAc (4x10 mL), dried over Na,SO.,,

filtered and evaporated to afford the crude acid. The crude acid, O-(7-Azabenzatriazol-1-
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(11)
3-{1-[ et hyl (nmethyl)am no] propyl }-5-phenyl - 1Hi ndol e- 7-
w@atosoxwkic acid N, N H O OH -42 WO 2005/ 06FOR8B2005/000085
PCT/ GB2005/ 000085 To et hyl
yi)-NHY, X\I]N’f@frg%lef?xgﬁﬁéﬂlurﬁ' ﬂe%afb(xb)opﬁo%%’ Cﬁk% 'rﬁg‘)' €. XSCﬁ{nl%?) and

r nnol )

ammaalaeaolutlw 'EI—IM;%X*?O@Q) Mg, 1.6. @Lmﬁap) mmlqﬂ)e wee'gumsscpiged in dry
dlchI&%HéiHa(ﬁ@tM@%ﬂﬂ%ﬂeglr%dﬁ%&ﬁ%rﬂﬁé rQQBrdSG h8lks u c?deha nitrogen

over ni € solvent was renove vacuo an

atmopharety h@ergaafmndmmtléa waist them gyleagied wa rﬁi@ﬁpdﬂxw@d; dried over

s

NaS07, Merd shd blaplofaiBifolafiord e i@ 4iolga S8 th inag
LC/MS mf@%dMﬁhat@/@qnmrat ed to afford the title conpound
(300. 0 ny, 93% 1 H NVR (400 Mz, MeQD) S ppm 2. 34(m
2H) 2.63 (m H) 2.88 (m 2H) 3.24 (m 2 H 3.29 (m
1H 3.83 (b, 1H 7.37 (m 1 H 7.50 (m 2 H 7.74(m

(17) % T)ﬁlm%ﬂfyﬁ%n](?,Ig)l:g-{[%(]émmocan'{aon)ﬁ?%-p(heny? 1):I-|ndoI13 l? m n.

metl@haé’n&} ﬂpme@mmédalrwxynataam)f ﬁdnhewletﬂwaz)@{[ve (Zmﬁﬂi—

To a sol ution of

carbgnlBapeny i FrindRlcty] metheidemst-dioe Gnagaroa il )
in acetric acid (10.0 m), was added 85% H3P04 (2.0
m.), 1 Hpyrrole-2,5-dione (600.0 ng, 6.0 mmol). The
reaction m xture was heated under reflux onditions
for 48hr. After renoving the solvent gn uo, EtCAc
(15 ni) and saturated NaHOO3 (10 m-) Wer® added. The
aqueous phase~was separated and washednwi th Et OAc

The title compound was prepared according to the procedure of example 50. Thus, 5-
phenyl-1H-indole-7-carboxamide (120 mg, 0.5 mmol) , 1,1-dimethylethyl 3-formyl-1-
piperidinecarboxylate (227 mg, 1.0 mmol) and NaOMe (4.0 mL, 2.0 mmol) were reacted
to form two isomeric compounds (175 mg ).

LC/MS m/z 432.2 (M+1) r.t: 2.31; r.t: 2.40.

(18) 1,1-dimethylethyl-3-{[7-(aminocarbonyl)-5-phenyi-1 H-indol-3-yljmethyi}-1-

piperidinecarboxylate
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60% v/v) to afford the title conmpound (365.0 ng, 52%
1H NWMR (400 MHz, CDCI3) S ppm 2.97 (dd, J=18.4, 4.2Hz,
wQa20dp/087931 (m 1 H) 3.99 (s, 3 H 4.39 (m 1 POT/GB1005/000085
(s, | H 7.27 (m 1 H 7.40 (m 2 H 7.46(m 2H), 7.93
(s, 1 H, 8.16(s, 1 H 9.92 (b, 1 H LCM mz 349
(M+1) r.t./1.92 mn. (13) .
O 5- phenyt=38-pyrrolidin-3-yl-1Hindol - 7-yl ) met hanoi
23 PCT/ GB2005/000085 NH N H OH To a
Nsol utign of LAH in THE (1.0OM 16.0 nmL, 16.0
t 0C dded the nethyl
i oxopyr’rolidin-3-yl)-5-phenyl -
H.N nd@l e- 7- carboxyl ate (160.0 ng, 0.41 nmmol). The
resulting m xture was heated to reflux under Argon for
12 hr. The resulting mxture was cool ed and
To SR Lo i mato s s>
ol  owed by u
Jimetnyldondi miRernara a2 Bhog. OoeB; rEaohin MR tho mu) was
added PH{@JW)QEE'(B ShINdRs redcgion rﬁ&tﬁre‘lwhé hya?@gemtﬁﬂ whelemds Psi H, on a
ered through Celite and h é‘lt \%vgt trated.
Pafr-fé@h?fofoéﬂédhruH'cﬂ‘érm?@ljﬁ%"élysbi"’%gﬁﬁ@da?f apg the iligptg, goncentrate
The r& of dragd plBliBMhas pafieatoy/flden @nﬁ;rﬂéwgrﬁﬁﬁga {Hthy)! deotate/Hexane:
dthetltle conp oundé790 63% lt_C‘,ZMS'W*_z %%6
20- soe/w!) torgive the degired wodzlqtz%S &t @3@% 4.2.r. (M'+1-100)
3-[7- (hydroxynethyl) 5- phenyl -
H- i ndol rrolidine-1 - carbox | at e
(19) 1CHeraothyisshli4 U ST (@mimasagharaT PReRy i Hingioy S letheriy-1-
v nyl)-5-phenyl-
v SRt 0o 2107 iMoo S e
1 H-indobByyllatienlyl}st- mpyndmacermuyéatayl) di car bonate (48. 4
nmg, 0.22 mmol). The solution was stired overnight.

9]

>/O

The title compound was prepared according to the procedure for example 50. Thus, 5-
phenyl-1H-indole-7-carboxamide (830 mg, 3.5 mmol) , and 1,1-dimethylethyl 4-formyt-1-
piperidinecarboxylate ( 3.2g, 14.0 mmol) were reacted to form 580.0 mg (39%) of the two
isomeric (E/Z) products.

LC/MS m/z 446.6 (M+1) r.t.: 2.29; r.t: 2.81

(20) 1,1-dimethylethyl-4-{2-[7-(aminocarbonyl)-5-phenyl-1 H-indol-3-yl]ethyl}-1-
piperidine carboxylate
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Di choronet hane (50.0 nL) was added. The resulting

sol ution was washed with H2O (10 nL) and brine (10
workgos/oameed over Na2SO4, and purified by Combi PCEHEB2005/000085
(Ethyl acetate/ Hexane 10% 60% v/v) to afford the
title con‘poxpd (48.0ng, 60% . LCMS mz 394 (M+l) r.t.
2.20 mn 2005/ 067923 PCT/ GB2005/ 000085 ( 15)
Met hyl
3-(1-{[ (1, dhret hyl et hyl ) oxy] car bonyl } - 3- pyrrol i di nyl
) - 5- phenyl I ndo |le-7-carboxylate 0 NO~ / NH

gxynet hyl ) - 5- phenyl - 1H-i ndol - 3-yl ] pyrrolidin
poxylate (39.3 ng, 0.1 nmol) in THE (10 m)
M102 (174.0 ng, 2.0 mmol ). The sol ution was
l4hr, filtered through celite and the
sol v nt mennved under reduced pressure. The crude
g{8‘ was dissolved in MeOH (5.0 m) and HC (2.0 M
20 M) . To the resulting solution was added Ag20
(23.2 ng, 0.1 mmol) and NaCN ( 17.1 ng, 0.3 nmmol).
The resulting solution was heated overni ght. The
sol vent was renoved under reduced pressure and the

resultlng material was used directly in_the next st e
The tiflecpppagnd wap plaprisd acgording fothg; qqochygg for intermediate 18. Thus,

1,1- dlhe%hﬁtﬁg?tﬁ‘~§4§t2rtyl(a§\ r[o%a@%ﬂ}lﬂ@%éﬁ;ﬂﬂy-’ ﬂﬂdél‘ﬁlpl%ib{ényl} 1-piperidine
rroli car box
carboxdaied4 10 g, hP192 mmol) was hydrogenated to gave deSIred product 40.0 mg.

LC/M% é@gié%qy})@h {quset hyl ) oxy] car bonyl }-3-pyrrol i di nyl

e-7-

(21) 1,1-dimethylethyl 4-({7-(aminocarbonyl)-5-[(1E,2Z)-1-ethylidene-2,4-pentadien-
1-yl]-1H-indol-3-yl}methylidene)-1-piperidinecarboxylate

0O
3 A
Cry
N
H

HN" 0

The title compound was prepared according to the procedure for example 50. Thus, 5-
phenyl-1H-indole-7-carboxamide (1.05 g, 4.41 mmol), 1,1-dimethylethyl 4-formyl-1-
piperidinecarboxylate (3.2g, 14.0 mmol), and sodium methoxide (36 mL, 17,7 mmol) was
reacted to form the desired product 660.0 mg.

LC/MS: 432.4. r.t: 2.41.

(22) 1,1-dimethylethyl-4-{[7-(aminocarbonyl)-5-phenyl-1H-indol-3-yljmethyl}-1-
piperidine carboxylate
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car boxylate (105.0 ng, 0.25 mmol) in MeOH (15.0 m -)
was added Li OH 2H20 (100.0 ng, 2.5 mmol). The
w0 e@alosiongy sol uti on was heated at refl ux over nP@GB200EM00085
met hanol was renoved in vacuo and the residue was
acidified W|th agueous hydrochloric acid (2 M to
pH=1. The resultyng ;sol ution was extracted with Et OAc
driNa r Na2SO4, filtered and evaporated
|o af for/d thae’crudeiacid. The crude acid,
TSAzapenzatriazol -1- -45 WD 2005/ 067923
#2005/ 000085 yl)-N, N, N, N tetranethyl uroni um
hexa Iugrophosphate (57.3 ng, 0.15 mmol) and anmmoni a
E_’q\l Pon in MOH (2.0 M 1.0 nL, 2.0 nmol) were
PSsol'ved in dry dichloronethane (10 nml-) and stirred
roomtenperature for 50 hours under a nitrogen
at nosphere. The reaction m xture was then extracted
The titi¢ chmBo@acwési RiEDaTed achording tovibe progeigmufor finterragdiatedtdd Thus,

1,1-cifR R edﬁé@ %bi_%cgrﬁcjﬁ?l) i [&{)fzf)omwgé)}’er(e@4%ﬂtadﬂe%/@-yu AH-

indol-3-ylimethyldeme)-diriaridBErabokylate( ari@dbe ar mgny|§.683 phempl)- 1 were
1- di b | at
oS8l G My 9505ig 1 B per C necar boxy e

LC/M8anBaryt.l) 251pheny| -I H i ndol - 3-yl ]
nmet hyl i dene} - 1- pi peri di necarboxylate OO N\ | \ ON,
OHH H2N O H2ZN O The title conmpound was prepared
(23) 5a@echicitaphehyl)thicindoblsBdarkoxyfic achpl e 50° . Thus, 5-
phenyl - 1Hi ndol e- 7- car boxam de (120 ng, 0.5 mmol) ,
1, 1-di met hyl et hyl 3-fornyl-1- piperidinecarboxylate
1.0 mol) and NaOve (4.0 nmi, 2.0 nmol) were
to formtwo isoneric conmpounds (175 ng ).
432.2 (M+rl) r.t: 2.31; r.t: 2.40. (18)
Hyl et hyl - 3- {[7 (am nocar bonyl ) - 5- phenyl -
met hyl } - 1- pi peri di necar boxyl ate -46

Ci

To a solution of 5-bromo-1H-indole-7-carboxylic acid (2.76 g, 11.5 mmol) in a mixture of
dioxane (30 mL) and water (10 mL), chlorophenylboronic acid (7.19 g, 46 mmol), cesium
carbonate (3.74 g, 23 mmol), palladium acetate (258 mg, 1.15 mmol) and 1,3-bis(2,4,6~
trimethylphenyl)imidazolium chloride, min.(784 mg, 2.3 mmol) were added. The reaction
mixture was stirred at 80 °C for 16 hours. All solvent was evaporated. The residue was
partitioned between ethyl acetate (50 mL) and 1 N of HCI (50 mL). The aqueous layer
was extracted with ethyl acetate (50 mLx2) and the combined organic phase was dried
over Mg,SO, and concentrated under reduced pressure and purified by flash column
chromatography (CH.Cl,/MeOH, 96/4) to yield the desired product (1.46 g, 47%).

LC/MS: m/z 272.0 (M+H), 1.96 min.

(24) 5-(4-chlorophenyl)-1H-indole-7~carboxamide
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WD 2005/ 067923 PCT/ GB2005/000085 N N H H2N O To a

sol ution of 1,1-dinethyl et hyl .
W@ 30508983 7- (am nocar bonyl ) - 5- phenyl - 1H i ndol - BET/GB2005/000085
yl ) met hyl i dene} - 1- pi peri di necar boxyl ate (82.0 ny,
0.189 mmol) in MeOH (10 m-) was added Pd(OH) 2 (20
The reaction m xture was hydrogenat ed under 50
Parr-shaker for 14 hr. The netal catal yst
Qf f and the filtrate concentrated. The
resul t crude product was purified by flash
chromat ogr apfy (Ethyl acetate/Hexane: 20-30%v/v) to
gi ve thetdesired product 25.0 ng. LC/MS: 334.2. r.t:
2. 49HN'M 30 1-100) (19) 1, 1-di et hyl et hyl
4-{(E)-2-[7-(am nocar bonyl) 5- phenyl - 1Hi ndol - 3-yl Jeth
enyl }-1- piperidi necarboxyl ate and 1, 1-di net hyl et hyl

To aéolﬁﬂ&) of25-{ ﬂcl(l@«%ﬁﬂ@@)fi{ mmdo)eéfl 5 | %Wicragcld g 469, 5.36 mmpo}) in DMF

H- | n oI 3 neca
(10 4&/7 SQﬂpézHﬂ'Nobaﬂﬁd\lHd inl MGGUn@cﬂMdmAﬁz mL) were added.

e %”ﬁﬁ‘?“ gﬁ*‘tg’@éﬁﬁ Sifed Bt BERESENNE oo "EUADRNG. Wl tme the

mmtwaf partjinged weeretiny beetatd (59-rhlorand water (50 mL). The aqueous
phas® 'w%réx@’rbet%a %@Pé‘t)ﬁ{/ aégc%ta{tég ;@@WL}%nml c),on%?laed( é}%%?ntcep ase was

Cl

to form5 I Somer |
dnengvga N@g§04 a mwnirahaqiajr@ie( Keelliced pressul @9give the titR &dmpound

wnthoﬁ?@ther - purifica tlonhg/[ 8{9{)[7 (ami nocar bonyl ) - 5- phenyl -

LC/MISI- mﬁ%l%n @(%“ﬂ"éﬂh@ﬂ mini- pi peridine carboxyl ate -47 V\D
2005/ 067923 PCT/ GB2005/ 000085 0 -0 N

(25) 5-(4-chlorophenyl)-3-[1-(phenylmethyl)-1 ,2,3,6-tetrahydro-4-pyridinyl}-1H-

indole-7-carboxamide

To a solution of 5-(4-chlorophenyl)-1H-indole-7-carboxamide (310 mg, 1.14 mmol) in
methanol (5mL), 1-phenylmethyl-4-piperidinone (684 mg, 3.42 mmol) and sodium
methoxide (0.5 M in THF, 13.7 mL, 6.84 mmol) were added. The reaction mixture was
stirred at reflux temperature for 16 hours. All solvent was evaporated under reduced
pressure. The residue was partitioned between ethyl acetate (25 mL) and water (25 mL),
the aqueous layer was extracted with ethyl acetate (25 mLx2) and the combined organic
phase was dried and concentrated under reduced pressure. The resulting residue was
purified by flash column chromatography (CH,Cl/MeOH, 96/4) to yield the desired
product (480 mg, 93 %).

LC/MS: m/z 452.0 (M+H), 2.9 min.
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NH H2N O The title conpound was prepared accordi ng
to the procedure for internediate 18. Thus,
wa 2dsaeTves hyl et hyl PCT/GB2005/000085
4-{(E)-2-[7-(am nocar bonyl ) -5-phenyl -1
H i ndol - 3-yl ] et henyl } - 1- pi peri dine carboxylate (410.0
nmg, 0.92 mmol) was hydrogenated to gave desired
(26) 5QALAIBropABN)-BY4-pipdridifyl)-3AGn8olehi-¢arbodpmide t © 2. 85
(21) 1, 1-dinethyl et hyl
4- ({7- (am nocar bonyl)-5-[ (1E, 22) - 1- et hyl
i dene- 2, 4-pentgdi en- 1-yl]-1
H 1ndol - 3- ylAm#t hyl i dene) - 1- pi per! di necar boxyl ate 0
J he title conmpound was prepared
e procedure for exanple 50. Thus, 5-
Qdol e- 7- carboxam de (1.05 g, 4.41 mmol),
et hyl 4-fornyl -1- piperidinecarboxyl ate
A~y mol ), and sodi um net hoxi de (36 m., 17,7
as Meacted to formthe desired product 660.0
M3 432.4. r.t: 2.41. (22)

Cl

dol -3-yl ] et hyl }-1- piperidine carboxylate -48 WO
e
indolel REarbBkhidB di48bemyB-1.06wsmol) in ethanol (50 mL), palladium (10% on
activated carbon, 55 mg) was added. The reaction mixture was hydrogenated under an
atmosphere of H, balloon for 16 hours. The resulting mixture was filtered through celite
and the filtrate concentrated to give the desired product without further purification (280
mg, 75%).
LC/MS: m/z 354.0 (M+H), 1.42 min.

(27) 5-bromo-1H-indole-7-carboxamide

Br

N

I=z

HN" 0

To a solution of 5-bromo-1H-indole-7-carboxylic acid (10.0 g, 42 mmol) in CH,Cl, (100
mL) at room temperature, EDC (9.66 g, 50.4 mmol), HOBt (6.81 g, 50.4 mmol) and NH,
(2.0 M in MeOH, 84 mL, 168 mmol) were added. The reaction mixture was stirred at room
temperature for 16 hours. The solvent was evaporated and the residue partitioned
between ethyl acetate (100 mL) and water (100 mL). The water layer was extracted with
ethyl acetate (100 mLx2) and the combined organic phase was dried over MgSO, and
concentrated to give the crude product (10 g, 98%). This crude product was used directly
in the next step without further purification.

LC/MS: m/z 240.0 (M+H), 1.95 min.
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1, 1-di et hyl ethyl 4-({7-(am nocarbonyl)-5-[(1
E, 22)-1-ethyl idene-2,4-pentadien-1-yl]-1 H
WO p@slo6Bd23/1 } met hyl i dene) - 1- pi peri di necar boxyl| aP€T/GB3@5000085
ng, 0.633 mMmvl) were hydrogenated to give desired
product 22.0 ng. LO/MS @ 434.4. r.t: 2.61 (23)

5-(4-chl orophenyl)-1 Hindol e-7-carboxylic acid d N
(28) 141-diethyrethyl 447-{aminecarb@ybrihtrmo-1H-indol-3-yl]-3,6-dihydro-

I I d (2.76 g, 11.5 mmol n a
1(2Hﬁ¥ﬁﬂﬁgg%%°&g{ag§gel ((:ngm_)(and Wgter (10 m_)) !

chl or ophenyl boronic acid (7.19 g, 46 nmol ), cesium

carbonatéD(3P>¢;g, 23 mmol ), palladium acetate (258

ng, 1.15 p) and 1, 3-bis(2, 4, 6-

trimet whenyl )i m dazoliumchloride, mn. (784 ng, 2.3

rey added. The reaction mxture was stirred at

6 hours. Al solvent was evaporated. The

was partitioned between ethyl acetate (50 ni)

of HCl (50 nL). The aqueous |ayer was

ed wwth ethyl acetate (50 nix2) and the

cdnbi med organi c phase was dried over My2SO4 and

entrated under reduced pressure and purified by

colum chromat ography (CH2Cl 2/ MeOH, 96/4) to
yield the desired product (1.46 g, 47% . LOMS: nmlz
272.0 (MtH), 1.96 min. (24)

Toa Eel(membﬂ @bmhdftﬁmwll)do]é#idacbﬁxam'ideqao o askdemob 49méanol (5mL),

1. 1-BP R PN o ok=| PIERRORBBRERI - 9% i lto - DEPHogpe godium
methaxide (0.5. MGg, THF, 3871, )6.84mikdh) wekOadded, THATBaEtbnOMixgure was
e S A AL S Ge ARdel frcer rcucod
pressueePEic tasiducl was Pahidoned étnven Wiyt lackiatee (1dremLyiaxt Undter (100
mL).ﬁ%%%%%ﬁehﬁ?%%@ﬁ:g%%g&vg&hgrlieda %seteraR/FgS(Oioanrg _c)onger}]?rated under
reduced pressure, and purified by flash column chromatography (ethyl acetate/hexane,
1/1) to yield the desired product (7.4 g, 43 %).

LC/MS: m/z 420.0 (M+H), 2.35 min.

(29) 1,1-dimethylethyl 4-[7-(aminocarbonyl)-5-bromo-1H-indol-3-yl]-1-piperidine

33

carboxylate

Br

Iz

H,N" S0

To a solution of 1,1-dimethylethyl 4-[7-(aminocarbonyl)-5-bromo-1H-indol-3-yl]-3,6-
dihydro-1(2H)-pyridinecarboxylate (7.41g, 17.64 mmol) in ethanol (600 mL), platinum
-52 .



phase was extracted wth ethyl acetate (50 nmLx2) and

t he conbi ned organi c phase was dried over Mj2SO4 and
wa@orsmement ed under reduced pressure to give tPET/GBRI0S/000085

conpound vvithout further purification (1.3 g, 89%.

omdé-cﬁiﬁ mﬁg Wl IE@%ED Ih% rﬁgﬁﬁnﬂgp{‘%@@ was hydrogenated LF]nder an
atmogphera -gbyoi bﬁllnym ]‘or116Hnour$}or6rnaereisut§laﬁ tmlxzyrﬁ wes Njltered th@ygﬁ celite
and }'_fi i JQ& w9scar &htrbpec? l’é%hﬁﬁﬂg C}%S@ﬂé %vééhé)lﬂffgehﬁnﬁégh Lolumn

oxam de
chrometobeapbl (Ewl jcetatefiexaype. et h@z&-mv/p) foegival theowrsired guodigt (3.69,
8%)3 42 mmol ) and sodi um nethoxide (0.5 Min THF, 13.7
1L, 6.84 nmmol) were added. The reaction m xture was
LC-M§x: im/z 482 8t (M+ét)] 24R5 témper at ure for 16 hours. Al
sol vent was evaporat ed under reduced pressure. The
residue was partitioned between ethyl acetate (25 nlL)
(30) Srhdonvat3(4-piperidiny])-1H-iveldderlisanisoxawide was extract ed
with ethyl acetate (25 nmLx2) and the conbi ned organic
phase Ndried and concentrated under reduced
press he resulting residue was purified by flash
col um omat ogr aphy (CH2Cl 2/ MeCH, 96/4) to yield the
[ product (480 ng, 93 %9. LCOMs niz 452.0
.9 min. -50 WD 2005/ 067923 PCT/ GB2005/ 000085

Br

'OdeHNCIN

To a solution of 1,1-dimethylethyl 4-[7-(aminocarbonyl)-5-bromo-1H-indol-3-yl]-1-
piperidinecarboxylate (1.56 g, 3.7 mmol) in methanol (10 mL), HC! in dioxane (4M, 35.5
mL) was added. The reaction mixture was stirred at room temperature for 2 hours. The
solvent was evaporated under reduced pressure and the resulting residue was partitioned
between ethyl acetate (50 mL) and 5% of aqueous NaOH (50 mL). The aqueous layer
was washed with ethyl acetate (2x50 mL) and the combined organic phases were dried
and concentrated under reduced pressure to give desired product (685 mg, 58%), which
was used in the next step without further purification.

LC-MS: m/z 322.0 (M+H), 1.45 min.

(31) 3-[1-(ethanesulfonyl)-4-piperidinyl}-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)-1H-indole-7-carboxamide
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H2N O To a sol ution of

5- (4-chl or ophenyl ) -3-[ 1- (phenyl nethyl )-1, 2, 3, 6-tetrahy
waoele@ws467993 i di nyl ] - 1H i ndol e- 7- car boxam de ( 48BCTGB2005/000085

1.06 mmol) in ethanol (50 nL), palladium (10% on

To PRromes- ?ﬂ(éﬂ@ér#é@nlfon's}ﬁ mbewuaﬂdﬁdolemeaﬂbemw@nmoo mg, 0.24
n

R feet b IS S 1 G EL RO LACI(OPR) (2 g,

0. oof_>4 'nﬁrﬁé%na m&é@mrﬁ @lckidte (#Nthd, B4 |n'1ﬁ16l<’}itv€bré QfRieat Taé @dsulting
give the desired product w thout furthe

reacm mptggiwasnheatdo a fgith Eyoihesizey Mgrowgve g@hSQ)C(fmﬁﬁi min. The
solvelfrt %s%ﬁwové@@wdé’ Rige&y éﬂéséﬁlﬂ%ln@ tﬂe(‘réélhﬁhgﬂf’@sﬁiﬁje Was Phrtitioned

To a solution of 5-

betwgpn ﬁﬂmﬂ @cerat@e{ﬂ%méwndcwa@r 610(@36 Bh@ Comblnﬁﬁars;a%p@fm@ dried
over (Md¥b, dil- c)on@éntFé?Qcmot @U(Pﬁrc%dér ﬁodlg%? 'f(?n@@ ghls@u&e product was

nmol
usedy\;zb:@cZIy 184h$rﬂeXtF@@ ‘Mgﬁ'mtbt fw@ﬁép%fd@éﬁpn The r eact | on

mxture was stirred at room tenperature for 16 hours.

The sol vent was evaporated and the residue partitioned
LC/Msstedh2 8t (MiH)a2&taine (100 m -) and water (100 nl).

The water | ayer was extracted with ethyl acetate (100

m.x2) and the conbined organi c phase was dried over
(32) Vg stimesiylethybAdédaminacarbenyd--2-thieny)-dHdndelorylt!-( 10

crude product was used directly in the
p'peﬁd"?e%ﬁbeoﬁ(uvat?hout further purification. LCO M. mz

240.0 (M+tH), 1.95 nmin. -51 WD 2005/067923
PCT/ GB2005/ 000085 (28) 1, 1-di net hyl et hyl
4-[7-(am noca yl)-5-brono-1
H i ndol - 3-G ]-O 6-di hydro- 1(2H)-pyridi necarboxylate O
~-0O N Br
N

To a solution of 1,1-dimethylethyl 4-[7-(aminocarbonyl)-5-bromo-1H-indol-3-yl}-1-
piperidinecarboxylate (95 mg, 0.23 mmol) in dioxane (1.5 mL) and water (0.5 ml), 2-
thienylboronic acid (115.2 mg, 0.92 mmol), Pd(PPhs)s (26.6 mg, 10%) and potassium
carbonate (254 mg, 1.84 mmol) were added. The reaction mixture was heated in a Smith
synthesizer microwave at 150°C for 20 min. All solvent was evaporated under reduced
pressure. The residue was partitioned between ethyl acetate (10 mL) and water (10 mL).
The organic phase was dried over MgSO,4and concentrated under reduced pressure, and
purified by flash column chromatography (ethyl acetate/hexane, 1/1) to yield the desired
product (90 mg, 95 %).

LC/MS: m/z 426.0 (M+H), 2.47 min.
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N H H2N O To a solution of 5-bronp-1
H i ndol e- 7- carboxam de (10 g, 41.84 mmol) in nethano
W@ 2005067923, 1- di et hyl et hyl PCT/GB2005/000085
4- oxo0- 1- pi peri di necarboxyl ate (684 ng, 3.42 mvol) and
' 6. 84 mmol
(3) B e AR B et e Ped ot
reflux tenperature for 16 hours. Al solvent was
evapor at edyunder reduced pressure. The residue was
partitiop H bet ween et hyl acetate (100 nlL) and water
. The conbi ned organi c phase was dried over
concentrated under reduced pressure, and

*-xane 1/1) to yield the desired product

(7. 0 %. LOMS: nmz 420.0 (MtH), 2.35 min. (29)
1, 1- of rreﬂhyl et hyl 4-[7-(am nocarbonyl)-5-brono-1
i ndgl -3-yl]-1 -piperidine carboxylate O N Br N H

I-'IZN O %o a solution of 1,1-dinethylethyl
4-[7- (am nocar bonyl ) - 5- brorm | H i ndol -3-yl]-3, 6-
di hydro-1(2H) - pyri di necar boxylate (7.41g, 17.64 muol)
To & nsaditivanef {,6methylethiy ad- [m@minedéﬂ)df@)mah@ﬁWQ-ZBl-indol-3—yl]—1-

piperRSE RS ol B RPh Jonifds @ fher En ML hin Rt 200
mL) @as Hddeal Th’@meafoﬂbn lﬁiximwms shivredrat sarhbbiemigtempetatoe fsa hours,
filtered ihro celite an

after BRGSO VES LFTPAG PRST JSEUGs PRFF e e resulting
residlib asdy gatitibhed Swesrabogr apdtite( BOIL) asetiatesbdtuanedroxide (10

mL). JTg\% aé)LLe@ul V/e\lrldm?sdfezgr tee(j}\)&lﬁb gﬁ;‘ égeqﬁtgg(q 8ungllt_x2() 3ein%gﬂ1e combined
organic phase was dried over MgSO4and concentrated to give a crude product (53 mg,
77%). This was used directly in the next step without further purification.

LC/MS: m/z 326.0 (M+H), 1.49 min.

(34) 1,1-dimethylethyl 4-[7-(aminocarbonyl)-5-(3-thienyl)-1H-indol-3-yl]-1-

piperidinecarboxylate

The title compound was prepared according to the procedure for intermediate 32. Thus,
1,1-dimethylethyl 4-[7-(aminocarbonyl)-5-bromo-1H-indol-3-yl]-1-piperidinecarboxylate
(500 mg, 1.18 mmol) in dioxane (1.5 mL) and water (0.5 mL), 3—thienylborohic acid (606
mg, 4.72 mmol), Pd(PPhs), (136 mg, 10%) and potassium carbonate (651 mg, 4.72

-h5.



(30) 5-brono-3-(4-piperidinyl)-1Hindol e-7-carboxam de
HN Br N H H2N O To a solution of 1,1-dinethylethyl

wdad2§03/06me3 nocar bonyl ) - 5- br ono- 1H- i ndol - 3-yl ] - IPCT/GB2005/000085
pi peri di necarboxylate (1.56 g, 3.7 nmol) in nethanol

mmof)dGh Blekand 3.0 i) Bh@X%RR& (4 ‘b’%L)g\ﬁen% reftted t@@&’nﬁﬁ@%snré@ groduct

reaction mxturé was stirred roomterrperature

whichh yigg Purifiae by§t@|sba@tun%ghremwwyd(ema@Fetﬁte&ﬁe@ae 1/1) to yield
|ting residue was partitioned
the d@énﬁ‘ev\%g%iﬁ%?ﬁ%d H‘?e?%f%g (50 mM-) and 5% of aqueous NaCH
LC/MSs 0VA+#$6. O'I(Né"aq%%ﬂénl ayer was washed with ethyl
acetate (2x50 m -) and the conbi ned organi c phases
were dried and concentrated under reduced pressure to
(35) Fri(4-pipteicinypi513-thigoyl) 1 HgBdale-7-6a8rkoxamideh was used in
the next step without further purification. LCGMs: nmlz
HN, 1.45 min. (31)

|nole-7-carboxamdeo/ O:S| N Ol N H HNO

. [ 1- (et hanesul fonyl ) -4-piperidinyl]-1Hindol e
Mam de (100 ng, 0.24

The title compound was prepared according to the procedure for intermediate 33. Thus,
1,1-dimethylethyl 4-[7-(aminocarbonyl)-5-(3-thienyl)-1H-indol-3-yl]-1-piperidinecarboxylate
(460 mg, 1.08 mmol) and HCI (4.0M in dioxane, 10 mL) in MeOH (5 mL) was reacted to
form the desired product without further purification (260 mg, 74%).

LC/MS: m/z 326.0 (M+H), 1.60 min.

(36) 4-[7-(aminocarbonyl)-1H-indol-5-yl]benzoic acid

OH

O \
N
H

07 "NH,

5-Bromo-1H-indole-7-carboxamide (2.005 g, 8.39 mmol), 4-carboxypheny! boronic acid
(4.200 g, 25.3 mmol) and potassium phosphate (3.561 g, 16.78 mmol) in 1,4-dioxan (35
mL) and water (40 mL) were treated with a solution of 2'(dimethylamino)-2-biphenyl-
palladium (Il) chloride Dinorbornyl phosphine complex (0.236 g, 0.420 mmol) in 1,4-doxan
(5 mL). The reaction mixture was heated at 85 °C for 4 hours under nitrogen. The cooled
mixture was partitioned between ethyl acetate (2x80 mL), water (150 mL) and brine (10
mL). The layers were separated and the organic phase concentrated in vacuo to give the
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mmol) in toluene (4 nlL), bis(pinacolato) diboron (67.5

nmg, 26.4 mmol) PdCl 2(dppf) (2 ng, 0.0024 nmmol) and
W@oiaseiomsn acetate (47 ng, 0.48 mmol) were addedr/GBR@5/000085

resulting reaction mxture was heat in a Smth

crudSYHt&est i3, %9 gV Me%\b?(%t miLPQes fRbed 5nﬂ1 4 sol'Eh %mcﬁ@HV@ﬂﬁltratlon
was renoved under reduced pressure and the resulti

(1.127eg)- dlids \iR4d prast frithigERe I geviaBkTe debpl) a0dtpesql ﬂoremqved by
flltralﬂfr‘ﬁo echeﬁﬂ@c&‘n ounth®.92aPuney. or gani ¢ phase was

drie over and concentrated to give a crude

product (170 rrg) This crude product was used

1H NAIRE & fclfd MH&”DM?:‘?)ODEEB p% 462 JI%H fﬁ@%f(brs 1 He 8,28(br.s, 1 H)

purification

8131br1$ di ite8.89 (et syl HY8[02- ((l/aﬁﬁﬁﬁ:a?bb 82 €1$2:°6"§B{3h|2e|ﬂ)y%)451br8 1
1] pi peri di necarboxylate O \~- N SN

ngg({la%)ggqé/( Hir)ol ution of 1, 1-dinethyl ethyl
LCM8-rji/z- 28hiMroiloar Bo@y@1)mi- br ono- 1H- i ndol - 3-yl ] - 1-

pi peri di necar boxyl at e (95 ng, 0.23 mmol) in dioxane

(1.5 nm) and water (0.5 m), 2- thienyl boronic acid

(115.2 ng, 0.92 mml) Pd(PPh3)4 (26.6 ng, 10% and

o N el 2 ™ "0

Wit hesi zer m crovvave at 150C for 20 mn. Al solvent

was evaporated under reduced pressure. The residue

pas partitioned between ethyl acetate (10 m-) and

dter (10 nmL). The organic phase was dried over MJSOM4

: rated under reduced pressure, and purified
cohumm chr omat ogr aphy (et hyl acet at e/ hexane,
ylLefd the desired product (90 ng, 95 9.

LG MBY il zH426. 0 (MtH), 2.47 min. -54 WD 2005/ 067923

3 (41pi Péti di nyl ) - 5- (2 thienyl)-1

5- Bromo qglomgole 7(-:caarr gx)é\%%e (:(‘2 001 g, 8.36 mmol), 3-carboxyphenyl boronic acid
(4.171 g, 25.0 mmol) and potassium phosphate (3.595 g, 17.0 mmol) in 1,4-dioxan (32
mL) and water (40 mL) were treated with a solution of 2'(dimethylamino)-2-biphenyl-
palladium (1) chloride Dinorbornyi phosphine complex (0.234 g, 0.418 mmol) in 1,4-doxan
(8 mL). The reaction mixture was heated at 85 °C for 21 hours under nitrogen. The
cooled mixture was partitioned between ethyl acetate (2x80 mL), water (150 mL), brine
(10 mL) and dichloromethane (70 mL). The layers were separated and the organic phase
concentrated in vacuo to give the crude material (2.219 g). This solid was ftriturated in
acetonitrile and the solid removed by filtration to give the title compound as a pale pink

solid (0.774 g, 33%).

1H NMR (400 MHz, DMSO-D8) § ppm 13.05 (v.brs, 1 H) 11.17 (br.s, 1 H) 8.32(br.s + t, 2
H) 8.06,8.05 (2 x br.s, 2 H) 8.02 (dt, 1 H) 7.90 (dt, 1 H) 7.60 (t, 1 H) 7.42 (br.s, 1 H) 7.38
(t, 1 H) 6.56(dd,1 H )

LCMS m/z 281 (M+1)', Rt. 2.87 min.
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H N SN H H2 NOTo a solution of
1, 1- di net hyl et hyl
wdad2§03/06me3 nocar bonyl ) - 5- (2-t hi enyl ) - 1H i ndol - 3PgT/{B2605/000085
pi peri di necarboxylate (90 ng, 0.22 nmmol) in MeOH (3
(38)TA-Him &l 1ty OM 7 (b (R a%m&hﬂéthwybx)]cmmﬁdno)Baebonyl]-5-
reacti on mxture was stirred at anbient tenperature
bromay3-(3-pysidiny!)- 1'&1'!(81*9171#9&5140’6!'%@ the sol vent was renoved
under reduced pressure and the resulting residue was
i omed bet ween et hyl acetate (10 m-) and 10%
hydr oxi de (10 nl). The aqueous | ayer was
Br. © trated with ethyl acetate (10 mix2) and the
organi ¢ phase was dried over MgSOH and
cefrated to give a crude product (53 ng, 77%.
used directly in the next step w thout
Qurlflcatlon L MS: mz 326.0 (M+H), 1.49
dn__frl 1, 1- di et hyl et hyl
ocarbonyl) 5-(3-thienyl)-1 Hindol-3-yl]-1-
perldl necarboxylate o O NS N H H2 NOThe title
compound was prepared according to the procedure for

A solu‘ﬂfﬁ PR @H@t%’thy]—bl-[?bls{ggr 1-1d|ﬁ*m'efFRxYéﬂWl)%F(ﬂbférbonyl}amlno)carbonyl] 5-

(am nocar

orome-3-db LABIngbIB-1asbpbiatet (86 Briax 9089 anmpBo8-aygding begonic acid
(30. W@'h? g'% rﬁqrﬁbloa(%a? p()ilas§|um carbéwb(ie \(@5 €ind, 0.4 kbl 1.2 e%)) and [1,1-

oroni¢ acid 72 mml? Pd(P

bls(d(pbseyln@oshmwmﬁaeléwh@s@qadadwr@bﬁ@mélewsi\ wlowmﬁ,@haﬂe (25.8
mg, 0.88 rMQo|28q5éq9 Qe8RS ifRdRaMAIRE8 22 mL) was heated at 80°C under

nitrogen for 3hr. The resultant mixture was partitioned between water (20 mL), brine (5

mL) and ethylacetate (2x10 mL). The organic extracts were combined, dried and
concentrated in vacuo to give a dark oil which was purified on a 10g silica cartridge
eluting with cyclohexane/ ethylacetate , 0-20%., to give the title compound as a solid (70.4
mg).

LC/MS m/z 618.20, Rt: 3.81 min

(39) 3-[(dimethylamino)methyl]-5-phenyl-1H-indole-7-carboxamide
/
N
¢ \
0
N

07 "NH,

A mixture of formaldehyde (82ul, 11.01mmol, 1.3eq) dimethylamine (1551ul, 11.01mmol,
1.3eq) and acetic acid (55ml) was cooled to 0°C for 25min. 5-Phenyl-1H-indole-7-
carboxamide (2.001g, 8.47mmol) was then added to the mixture and stirring was
continued at room temperature for 18hrs. The reaction mixture was brought to pH>12 with
2N NaOH and the product extracted into ethyl acetate (2x300ml). The organic layer was
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mmol) ) in dioxane (3.0 m-) and water (1.0 nL) were
reacted to formthe desired product which was

w@eoosfemas by flash col umm chr omat ogr aphy (et hyPCT/GB2005/000085
acet at e/ hexane, 1/1) to yield the desired product

drled(a‘h?%v‘é?ora% t@d r{egé “@chlﬂ?&nél%%&é\/fh@h added B tHeltesili®®ind the

eri 3-thieny
resulfani wmteeprﬁqmtﬁébmm é!tereGH tey gl@ rthe HitlercompeudTRg 4 iwhite solid
(84399@20und was prepared according to the procedure for
nternmedi ate 33. Thus, 1, 1-dinethylethyl
LC/ME. vz cadPro Eake Eoﬁﬂ?)’ﬂiﬁ—(S thienyl)-1
H i ndol - 3-yl ] - 1- pi peri di necarboxyl ate (460 ngy, 1.08
mol ) and HCl (4. OMin di oxane, -) in MeOH (5
(40) i - |7- (nmlnpeaizhoadl)tﬁophermlﬁﬂthOH&yI]erl, tengthylynethanaminium
iodi urt-her purification (260 ngy, 74%. LC/Ms: nmlz 326.0
H, 1.60 mn. (36)
4-[7-(am nogar bonyl ) -1 Hindol -5-yl ] benzoic acid OHO
N H O NHAN'5-Bromp-1 Hindol e- 7- car boxani de (2.005 g,
D ),\4 car boxyphenyl boronic acid (4.200 g,
DN and pot assi um phosphate (3.561 g, 16.78

A met hyl am no) - 2- bi phenyl - pal | adi um (11) chl ori de
D| nor bor nyl phosphi ne conplex (0.236 g, 0.420 nmol) in
1,4-doxan (5 nlL). The reaction mxture was heated at

A s@hritl&] fof 4] gﬂg ﬁ%l )m@fh%p]‘ggpﬁ{éﬂyl]_ﬂ@-wﬁ)%@ ?@arb’&é%i‘dlée (821mg,

was partiti etweén e acetate (2x
2.77med in -3bsgiude betharol ( m)ml}myas Toeeladayier ° G/venl@omethane (690ul

11 oéﬁrﬂé(@écﬁ%&%&E%n@%ﬁé‘%é&ﬂ@ﬁﬁﬁu%ﬁ?@ff &irftly b0 Shr. The

mixture wals\élsen allowed to stir at room temperature for a further 1hr. LC/MS showed the
presence of product as the major component and the symmetrical quaternium salt also
present. Resultant mixture was evaporated to dryness to give the ftitle compound as a
solid (1.249).

LC/MS m/z = 308.3, R.t. = 2.20 min.

(41) 1,1-dimethylethyl 4-[7-(aminocarbonyl)-5-(2,4-difluorophenyl)-1H-indol-3-yli]}-1-

piperidinecarboxylate

o J<
>/O

Following the general procedure for intermediate 32, 1,1-dimethylethyl 4-[7-
(aminocarbonyl!)-5-bromo-1H-indol-3-yl]-1-piperidinecarboxylate (100 mg, 0.24 mmol),
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WD 2005/ 067923 PCT/ GB2005/ 000085 crude material (3.89
g). Methanol (25 m-) was added and a solid renpoved by
wo pdosetoedn  (1.127 g). This solid was triturap€dGBro05/000085
acetonitrile (20nm.) and the solid renoved by
(2,4 Bl'ﬂbérf\)gﬁé%b&%n&' H@dt(hs%gn;]d g@gs%ﬁﬁ\@gnwgmwﬁ(@ m! A0 %) and
potaqqurcha@mna@e (16%“98 Deg wma)) 11 digrang (3amihand W%gPHﬁmL) were
react%dqg f&r?rf tl’% ddsirbl pgodl%t Wﬁfcﬂ%sﬁﬁmﬁe@ b'y')fla%h%lumn chromatography

2
(othybacsagieineraig, YO iR hoBES AP O4 BOS§ 0. (37)
LC|@g[hnggangq@qhgnyl) 1H-i ndol -5-yl ] benzoic acid O CH
NH2" 5- Br ono- | H-i ndol e- 7- car boxami de (2.001 g,
8 36 nnDI) 3 car boxyphenyl boronic acid (4.171 g,
0

(42) Bt or ey L e A Bl Poca it e

treated\Mtrﬂa solutlon of
2 (di_met hyl amy no) - 2- bi phenyl - pal l adium (I11) chloride
phosphi ne conplex (0.234 g, 0.418 mol) in
(8 nm.). The reaction mxture was heated at
hours under nitrogen. The cooled m xture
tioned between ethyl acetate (2x80 niL), water

(150 ), %rl ne (10 nL) and dichl oronethane (70 niL).
The g és wer e separated and the organi c phase
con&8ntrAted in vacua to give the crude materi al

(2.219 g). This solid was triturated in acetonitrile
and the solid removed by filtration to give the title
Followingpothed genesalpatrecgsiunk  fayol inigrmediateq @g 3Bddimethyirim  4-[7-

s ER R n 1 Mrghgthodbydt, (o4 mo

0.23 mmppl) 8nadBICt (4.0 M inHglioxarg 2(2 mL)linkpethasd (P tmL)was) reactag to form

e oSy g8 bl ety kel 46 @, 0

LC-METB56E2039/m0i00085 (38) 1,1 -di net hyl et hyl
7-[(bis{[ (1, 1-di net hyl et hyl ",
, Xy] car bonyl } am no) car bonyl | - 5-
(43) 1,1-dimethylethyl 4-[7-(aminocarbonyl)-5-(4-methoxyphenyl)-1H-indol-3-yl]-1-

piperidinecarboxylate

o J<
EP/O

|
0
s
N
H

H,N™ ~0
Following the general procedure for intermediate 32, 1,1-dimethylethyl 4-[7-
(aminocarbonyl)-5-bromo-1H-indol-3-yi]-1-piperidinecarboxylate (100 mg, 0.24 mmol), (4-
methoxyphenyl)boronic acid (148 mg, 0.98 mmol), Pd(PPhs)s (28 mg, 10 %) and
potassium carbonate (265 mg, 1.92 mmol) in dioxane (3 mL) and water (1mL) were
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brono- 3-(3-pyridinyl)-1 Hindol e-1-carboxylate N Br N
O ONOQOA O=—~ O/ A solution of 1,1-dinethylethyl
W(H([O@AOB'@@&E (1, 1- di net hyl et hyl ) oxy] car bonyl } am npJT/&BR@SP00085
| ]-5- bronp-3-iodo-1Hindol e- 1- car boxyl ate (200.8 ny,
react8d %P Qorfﬂ"me)des?re@)bfddﬂ:bﬂ@hiéﬁ RS &Jrﬁ@d %y HECLE cBlLfr\iﬂ”n clrofihtography

eq ot assi um carbonate (6 rrg 0.40 mol ,
(ethyhaget@’r@heamf [141)10 yield the desired product (68 mg, 64%).

LC-MH: %?u@h@nyu@mﬁhl no) f erocene] di chl oropal | adi um (I1)
conplex Wi th dichloronethane (25.8 ngy, 0.03 mmol, 0.1
eq) dissolved in dinethylformamde (2 m-) was heat ed
S0h i - 71caphdtammide xture
(44) % par%J §@%gg&%pgﬂﬁmd%c’% br)lE ne (5 m-)
and et hyl ace’,ﬂate (2x10 nmL). The organic extracts were
corrbl ned, /dried and concentrated in vacuo to give a
was purified on a 10g silica cartridge
ting w t'h cycl ohexane/ ethylacetate , 0-20%, to
@ Nt | e conpound as a solid (70.4 ng). LC M
PQ,/ Rt: 3.81 mn (39)
pt hNI ani no) et hyl ] - 5- phenyl -
pke- 7- carboxamide N O cliiNH2 A m xture of
| defiyde (82pl, 11.01 mmol, 1.3eq) dinethyl anine
(1551pl, 11.01 mml 1.3eq) and acetic acid (55m)
was cool ed to OC for 25min. 5- Phenyl -1 H-i ndol e- 7-
Followigb othgni grnefat. quaggduss 4 farmonermediaten eds. adbédlimethylatyl  4-[7-
(amu‘EBc’éf' glt) ang rﬁ%th%ﬂgﬁ?gWﬁ LifffORBLy e)ﬁweygipéﬁdlﬁ&%%o\?\%?te (68 mg, 0.15

ure e reaction mxtu
mmol) ramqld’rh@l t 0 pHir dioxarteh 1.47NnipigHNethanael {8 nplr)orscteacted to form the

sesrBALALERd D00, G ShaEa ARk nd B 010",
LC-Mfh@562apd2anied t o dryness. Dichl oronet hane was then
added to the residue and the resultant white

precipitate was filtered to give the title conmpound as
(45) d,1xdimethylethyl 4-[7-(aminocarbonyl)-5-(4~fluoro-2-methylphenyl)-1H-indol-3-

yl]-1-piperidinecarboxylate

o I<
[\?/O

O
L
N
H

H.N" 0

Following the general procedure for intermediate 32, 1,1-dimethylethyl 4-[7-
(aminocarbonyl)-5-bromo-1H-indol-3-yl]-1-piperidinecarboxylate (100 mg, 0.24 mmol), (4~
fluoro-2-methylphenyl)boronic acid (148 mg, 0.98 mmol), Pd(PPh3)s (28 mg, 10 %) and
potassium carbonate (265 mg, 1.92 mmol) in dioxane (3 mL) and water (1mL) were
reacted to form the desired product which was purified by flash column chromatography
(ethyl acetate/hexane, 1/1) to yield the desired product (100 mg, 95%).
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(843.2mg). LOMS mz = 294.3, Rt. = 2.12 nin. (40)
[ 7- (am nocar bonyl ) - 5- phenyl - 1Hindol -3-yl]-N, N, N-trine

wao bgosoemehanam nium iodide N o N A sol uti on PET/GB2005/000085
[ (di met hyl am no) net hyl ] - 5- phenyl -

LC-M3: |nqygg5§272gqrnggxam de (821 ng, 2.77mmol) in absolute
et hanol (10m ) was cooled to OC. | odonet hane (690p1,
11. 08nmol , 4eq) was added and the reaction m xture was

r' . g

(46) SEHuBt-3 chhy ) S0 e iRl il P-ciolaiiit

hr . LC/I\/IS sH((})vved the presence of product as the ngjor

corrponent andNthe symretrical quaterniumsalt also

Atant m xture was evaporated to dryness

2 title conpound as a solid (1.24qg). LO M

. Rt. =2.20 min. (41) 1,1-dinethylethyl

ocar bonyl ) -5-(2, 4-di fl uorophenyl ) - 1Hi ndol - 3

-yl ]1-1f piperi di necarboxylate o o NFFN H H2 No

FoIA@ (? t he general procedure for internediate 32,

1, I2di mret hyl et hyl 4-[7-

(am nocar bonyl ) - 5- br ono- 1Hi ndol - 3-yl ] - 1- pi peri di necar

boxyl ate (100 ng, 0.24 nmmol), -59 WO 2005/067923

Followiog/ GB@O(W“@@@O%OC@(@M torf |nmt@rrn<§d1etﬁyl 3borbhidimetbylethyl  4-[7-

(amﬁol:? 5Q49f% Fg]?- et @g%ﬁgg%)ﬁn %% n)ﬂg ?p%nﬁr];e@é}go ett% (100

mg, 0128 ?nsl”;@m;nmgar@ﬂ ?Q% MLDl dioxare, 2r?37am|.¢th mtﬁaoom5tlgé)avr\]las reacted to
form c f’doerr?gr?% gﬁdgl‘glg%nd”@ésc Dse‘@ﬁﬁith%ﬁ{ fufrfhgpplpr}ficyid’@hsé\})4%¥nﬂ%%).

LC-MS: 351.8, 1.47 min.

(47)  1,1-dimethylethyl  4-[7-(aminocarbonyl)-5-(4-fluorophenyl)-1H-indol-3-y!]-1-

piperidinecarboxylate

Following the general procedure for intermediate 32, 1,1-dimethylethyl 4-[7-
(aminocarbonyl)-5-bromo-1H-indol-3-yl]-1-piperidinecarboxylate (100 mg, 0.24 mmol), (4-
fluorophenylhboronic acid (134 mg, 0.98 mmol), Pd(PPh;), (28 mg, 10 %) and potassium
carbonate (265 mg, 1.92 mmol) in dioxane (3 mL) and water (1mL) were reacted to form
the desired product which was purified by flash column chromatography (ethyl
acetate/hexane, 1/1) to yield the desired product (92.8 mg, 90%).

LC-MS: m/z 449.4, 2.92 min.
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(ethyl acetate/ hexane, 1/1) to yield the desired
product (104 ny, 97% . LC-MS: nlz 456.2, 2.48 mn.

W@ 285/067923 PCT/GB2005/000085
5-(2, 4-di fl uorophenyl)-3-(4-piperidinyl)-1Hindol e-7-c
arboxamde HN FFN H H2N O Foll ow ng the general

procedure for internediate 33, 1,1-dinethylethyl 4-[7-
(48)(%thapbenw -p=(4-piperidigyh1 Hondplectrganhoxamide
H i ndol - 3-yl }- 1- pi peri di necar boxyl ate (104 ng, 0.23
(4.0 Min dioxane, 2.25 m-) in nethanol
F as reéacted to form the desired product and
out further purification (54.4 ng, 669%.
4, 1.49 min. (43) 1,1-dinethylethyl
nogar bonyl ) - 5- ( 4- met hoxyphenyl ) - 1H i ndol - 3- yl
]-1- piperiidi necarboxylate o O NON H H2N O
Fol | owi_ng Hhe general procedure for internediate 32,
1, IHdirmedv hyl et hyl 4-[7-
(am nocar bonyl ) - 5- br ono- 1Hi ndol - 3-yl ] - 1- pi peri di necar
boxyl ate (100 ng, 0.24 mmol), (4-
p b c ( 0. I 5
Follog}g‘(fgg F% élngareé?édhof kgt lﬁégmgglg’lceumggamncgmethkllgg‘gl 47
(amlm@:armrw 5|‘|646‘ltl)0r¢nhedylér>wﬂ@dcﬂ 3-yiit)-pipaddinecasboxylater (92.8emg, 0.21
Qp/, r d
mmo1)6é%d\’l@c?$9.? @rog‘@?ﬁ%eh SRl ngé&r%%? I n@.?%h%a etﬁleteﬁq{J%rm the

he desi
desired pordicbgrdpay used without further purification (55.9 mg, 78%).

LC-MS: 338.6, 1.53 min.

(49) 1,1-dimethylethyl 4-[7-(aminocarbonyl)-5-(4-biphenylyl)-1H-indol-3-yl]-1-

piperidinecarboxylate

Following the general procedure for intermediate 32, 1,1-dimethylethyl 4-[7-
(aminocarbonyl)-5-bromo-1H-indol-3-yl]-1-piperidinecarboxylate (100 mg, 0.24 mmol), (4~
biphenylyl)boronic acid (190 mg, 0.98 mmol), Pd(PPhs)s (28 mg, 10 %) and potassium
carbonate (265 mg, 1.92 mmol) in dioxane (3 mL) and water (1mL) were reacted to form
the desired product which was purified by flash column chromatography (ethyl
acetate/hexane, 1/1) to yield the desired product (78.3 mg, 67%).

LC-MS: m/z 496.4, 2.88 min.
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(ethyl acetate/ hexane, 1/1) to yield the desired
product (68 ng, 64% . LC-Ms: mz 450.2, 2.42 mn. (44)
WG 2@0d0emehoxyphenyl ) - 3- (4- pi peri di nyl ) - 1H i ndoPEF/GBe@S1000085
oxamde HN ON H H2 NOFollowng the general
If W 2 et hyl 4- [7-
(50) ?é?n nocz;fy li}f)lﬁé (J)l-BF)‘% rl@@l?ﬁ@;fj&b Ig#y%a%?&gméol 3-yl]-
iperi di necarboxate (68 nmg, 0.15 nmmol) and HC (4 O
[ [ m-) in nmethanol (5 nm-) was
he desired product and was used
purification (28 ng, 52.8% . LC Ms:

350. (45) 1, 1-di nethyl et hyl
4-17-(a irponyl ) - 5- (4-fl uoro-2-net hyl phenyl ) -1
H i ndol - 3 yl J& 1- pi peri di necarboxylate o o NF N H

H2 N o1 Oovvi ng the general procedure for
|nterrreaNate 32, 1,1-dinethylethyl 4-[7-

Follvaﬁ’@ ng@g%&@‘él) p"}o@é o m%%‘r“nﬂ%?#ne&iéﬁé 133 P} REAthGhPERRT  4-[7-
(aml111QQ&B?QWQ—%(&MW%@WIF}M@I&W%1*&Dmecﬂld(nﬁwbn@'late ¢8.3 mg, 0.16

mmoméfaglf(g( Fg@? 4 of(grgé an P r@mé’tﬂgnol gtrﬁ?ﬁ@éﬂe)acted Jo form the

deswﬂépmduetlanﬁ_wammd wnﬁmtft@met wrff@amrt #9 rdesid4%4). pr oduct

LC- Mg}lS@g 4\/\@5789lel fied by flash col um chromat ography
acet alt e/ hexane, 1/1) to yield the desired

pr oduct (100 ng, 95% . -61
(51) 1,1-dimethylethyl 4-[7-(aminocarbonyl)-5-[4-(1,1-dimethylethyl)phenyl]-1H-indol-
3-yl}-1-piperidinecarboxylate

o )<
>/o
N
0
N
H
H,N™ 0
Following the general procedure for intermediate 32, 1,1-dimethylethyl 4-[7-
(aminocarbonyl)-5-bromo-1H-indol-3-y{]-1-piperidinecarboxylate (100 mg, 0.24 mmol), [4-
(1,1-dimethylethyl)phenyllboronic acid (170.9 mg, 0.98 mmol), Pd(PPhs), (28 mg, 10 %)
and potassium carbonate (265 mg, 1.92 mmol) in dioxane (3 mL) and water (1mL) were
reacted to form the desired product which was purified by flash column chromatography

(ethyl acetate/hexane, 1/1) to yield the desired product (105 mg, 94%).
LC-MS: m/z 476.2, 2.87 min.

(52) 5-[4-(1,1-dimethylethyl)phenyl]-3-(4-piperidinyl)-1H-indole-7-carboxamide
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WD 2005/ 067923 PCT/ GB2005/ 000085 LC-Ms: mfz 452. 2,
2.57 min. (46)
w®2(04/0619ar 0- 2- met hyl phenyl ) - 3- (4- pi peri di nyl ) PAFGBRESI000085
e-7-carboxamide HN F N H H2N O Follow ng the
general procedure for internediate 33,
1d|msthyl | 4-[7-

-pi pe rid inecarboxylate (100 ngy, 0.28
(4.0 Min dioxane, 2.17 nL) in nethano
acted to formthe desired product and
out further purification (54.8 ng, 709%.
1.8, 1.47 min. (47) 1,1-dinethyl ethyl

4- [7lb&n1ﬁbcarbonyl) 5- (4-f|uorophenyl)-lkkindoI-S-yI]
-1- piperidinecarboxylate o O NF N H HaN O
Fol | owi ng the general procedure for internedi ate 32,

Folloviriy dtfﬁEt%éHeeéthﬂroéec[ﬂe for mtermedlate 33, 1,1-dimethylethyl 4-[7-
(am nocar ono-1Hin eri di necar

(am"b%ar/bqiwlé fd 1n%meﬁlyﬂhw|>ﬂﬁﬁ'7yﬂ tHrmdPY%rdHG %‘%ﬂ ingegrRopyiate
(105%9(10(233%%9 v arfd P8I '"(‘pr)M .ﬁdﬁd&%ﬁé}éz@%ﬁm mle@wa%)l @%L) was

assium carbonate ) in digxane é
reaclaelyo I 1he Sr9108 FOSUCANE WARSEELMLE SR NG (827 o,

50%pr oduct which was purified by flash colum
chromat ogr aphy (ethyl acetate/ hexane, 1/1) to yield
LC-M$ie378ei1rdddMigr oduct  (92.8 nmg, 90% . LC-MS: niz 449. 4,
2.92 mn.

(53) 1,1-dimethylethyl 4-[7-(aminocarbonyl)-5-(4-methylphenyl)-1H-indol-3-y{]-1-

piperidinecarboxylate

o <
N>/O

\
‘ N
H

H,N )

Following the general procedure for intermediate 32, 1,1-dimethylethyl 4-[7-
(aminocarbonyl)-5-bromo-1H-indol-3-yl]-1-piperidinecarboxylate (100 mg, 0.24 mmol), (4~
phenyl)boronic acid (130 mg, 0.98 mmol), Pd(PPhs), (28 mg, 10 %) and potassium
carbonate (265 mg, 1.92 mmol) in dioxane (3 mL) and water (1mL) were reacted to form
the desired product which was purified by flash column chromatography (ethyi
acetate/hexane, 1/1) to yield the desired product (85 mg, 84%).

LC-MS: m/z 434.2, 2.62 min.

(54) 5-(4-methylphenyl)-3-(4-piperidinyl)-1H-indole-7-carboxamide
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-62 WO 2005/ 067923 PCT/ GB2005/ 000085 (48)
5-(4-fl uorophenyl)-3-(4-piperidinyl)-1
woRkisdaioe3 7- car boxamde H N F N H H2N O FoPCDGBa@s/000085
t he general procedure for internediate 33,
1, 1-di net hylwet hyl 4-[7-
(am nocar boti} ) - 5- (4-f | uor ophenyl ) - 1Hi ndol - 3-yl ] - 1- pi
per i di neca ylate (92.8 ng, 0.21 nmol) and HCl (4.0
@ 2.1 m) in methanol (5 nL) was reacted
0 he desired product and was used wi t hout
SBud ficat i on (55.9 ng, 78%. LC-MS: 338.6,
4-17- (m nocar bonyl ) - 5- (4- bi phenylyl)-1
H imdol =@-yl ] -1- piperidinecarboxylate o o NN H H
2 N O Followi ng the general procedure for internediate

32, 1,1-dinethylethyl 4-[7-
FollvafH& Ngear Koy p’?o&dar’@ 14 | iRBhedinld |33 Pi pefimethpiessl  4-[7-

phenyl yl ) bor

| at 100
(amnagq);‘\ébci?wg@ Mgﬂetbylgeenmow mdpzj?wl(malmer(dz@Cﬁﬁ)oxmet%BEaﬁag, 0.19
mmo@%r@sﬁbp{m O%”é’%ﬂ)ﬁg%ﬁg (26%n1Vn n4et93nd"n@ HL)'V'Fhsdr'e%@B Qo (f&m the

wer e reacted form

deswsé@mcb@tmtmm&trth@hp@mfloaﬁ@n f?@rmgﬁe&%by fl ash coI um
l\ﬁ%'@%&% Oaﬂ y (ethyl acetate/hexane, 1/1) to yield
the desired product (78.3 ng, 67%. LC-MS: m z 496. 4,
2.88 min. -63

Examples

(1) 5-phenyl-1H-indole-7-carboxamide

0
N
H

General method A

1,1-dimethylethyl  7-[(bis{[(1,1-dimethylethyl)oxy]carbonyl}amino)carbonyi]-5-bromo-1H-
indole-1-carboxylate (50 mg, 92 umol), phenyl boronic acid (23 mg, 0.18 mmol),
potassium carbonate (40 mg, 0.29 mmol) and 1,1-
bis(diphenylphosphino)ferrocenedichloropalladium (I1) (4 mg, 4.9 umol) were combined in
dimethylformamide (1 mL) and heated at 80 °C for 16 hours under nitrogen. The mixture
was then pre-adsorbed onto silica and purified by silica flash chromatography using an
ethyl acetate/cyclohexane elution system on an ISCO sq16x machine. The combined

fractions were concentrated in vacuo, re-dissolved in ethanol (2 mL) and 15uL
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WD 2005/ 067923 PCT/ GB2005/ 000085 (50)
5- (4- bi phenyl yl)-3-(4-piperidinyl)-1

woRkisdai9e3 7- car boxamde H N N H H2N O Fol | or€T/GBRG08/000085
general procedure for internediate 33,

concénttatdl Wobid¢helid¥kid%addéd. The mixture was heated in a Smith synthesnzer
(am nocar bonyl ) - 5- (4- bi phenyl yl' ) - 1H-i ndol - 3-yl ] - 1-
micrewayerfecamioKes at é5Q°¢8h3n g Salvens wagenpvethi vYacko (049@6 me title

comddﬂmg a@%ﬁks&rg%z% in methanol (5 m-) was reacted

orm' esl re product and was used w t hout
further purlflcatlon (49 ny, 78.4% . LC Ms: 396. 4,

d thy)= -
1h N3 s s BBROE G r2 ey 1 LT 8 hhTd e 1
7.37(-Ja2dbHz, BH)i7] 411(t;31, mé’r)|7d4hétcéfr706>k'§zl, atkd) ©7O(d,N=X.5 Hiz, 2 H) 8.01
I i the ne r.4 nternmed at e

(s, 2 g’@%}? @EQU{I Rl ﬂap épwﬁ?ﬂ_ﬁ@ﬁq/é’éﬁﬁﬁ‘ﬁ yerf 9r12 kS

(am nocar bonyl ) - 5- br ono- 1H-i ndol - 3-yl ] - 1- pi peri di necar

1 0,24 .mmo J4- .

LaRBERSGACE Berufion SRRV E LN Z:52P 198 g, 0. 08

mol ), Pd(PPh3)4 (28 ng, 10 %9 and potassi um

car on te ( : 1.92 ) _in di oxane.
1.1-ae By oL 7 1Gatte, 1-rdaa%w'aﬁwbwwiffam?W@a@gﬁ?%égfyﬂ%%mo-1H-
mdoléhl-ﬁd??mfat@t(mlglah gd obys Hrﬂa nmf:gdmicﬁ@amgrwr@/ 27.5 mmol),

et hyl acet at ex 1) to yi the desire ,
potafsiict ISRy Oy L Qws ECE N e I R
bis(d gﬁ%)\ylphosphlno)ferrocened|chloropallad|um (1) (0.49 g, 0.6 mmol) were combined
qg 1-di net hyl et hyl Lphenyl ]-3- %4- i per i di nYJI & 1

in diPSAIBITEaTe Al Boshiians hoaiad R SHGE) 5755 ours Under a nitrogen
atmo@@ér@mﬁﬁépggﬁgﬁs of phenyl boronic acid (1.12 g, 9.17 mmol), potassium
carbonate (1.27 g, 9.18 mmol) and 1,1’-bis(diphenylphosphino)ferrocenedichloropalladium
(1) (0.25 g, 0.3 mmol) were added, and heating continued for a further 21 hours. After
cooling to room temperature and pre-adsorbtion onto silica, purification by silica flash
chromatography using an ethyl acetate/cyclohexane elution system on an ISCO sq16x
machine  vielded 1,1-dimethylethyl  7-[(bis{[(1,1-dimethylethyl)oxy]carbonyl}amino)
carbonyl}-5-phenyl-1H-indole-1-carboxylate (2.86 g, 5.33 mmol) and 1,1-dimethylethyl 7-
[({[(1,1-dimethylethyl)oxy]carbonyl}amino)carbonyl]-5-phenyl-1H-indole-1-carboxylate
(2.05 g, 4.70 mmol).

1,1-dimethylethyl 7-[({[(1,1-dimethylethyl)oxy]carbonyl}amino)carbonyl}-5-phenyl-1H-
indole-1-carboxylate (2.05 g, 4.70 mmol) was dissolved in ethanol (30 mL) and dispensed
equally into ten microwave vials, with the addition of concentrated hydrochloric acid (20
uL) to each tube. After sealing the tubes, each was heated in a Smith synthesizer
microwave for 5 minutes at 150 °C. The combined material was pre-adsorbed onto silica
in vacuo. Purification by silica chromatography using an ethyl acetate/cyclohexane
gradient system on an 1SCO sq16x machine yielded the title compound (333 mg) as a
yellow solid.

(2) 5-(4-biphenylyl)-1H-indole-7-carboxamide
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HN NH H2 NOFollowng the general procedure for
internmediate 33, 1,1-dinethylethyl 4-[7-

w@ a0osi061923 bonyl ) - 5-[ 4- (1, 1- di net hyl et hyl ) phenyP@F/&B2005/000085
H i ndol - 3-yl ] -1- pi peri di necar boxyl ate (105 ng, 0.22
mmol) and HCI ( 4.0 Min dioxane, 2.27 m-) in
nmet hanol (5 m-) was reacted to formthe desired
Rf oduct and was used wi thout further purification

1.7 ng, 50%. LC-MS: 376.2, 1.81 min. (53)

drqet hyl et hyl

gm ngcar bonyl ) - 5- (4- net hyl phenyl ) -1
. A pi peridinecarboxylate o O NN H H

M. Nng/the general procedure for internediate

32, 1,1-diyethylethyl 4-[7- (a

m nocar bopy] ) - 5- brono- 1H-i ndol - 3-yl ] - 1- pi peri di necar bo

xyl ate (200 0.24 nmmol ), (4- phenyl)boronic acid

130 0 I Pd( PP ( , 9
he Wi SallPoe 2 SR ibs (oeaehdishe’ Gl mytioda BRtot tnat 57 mg
(0.18inmpol) alriviphetyérordriic atill wasrused ésitaaeldf pbeifiyd boronidacid.

desi red product which was purified by flash colum

chromat ogr aphy (ethyl acetate/hexane, 1/1) to yield

1H NMR (400sVKHE,DMB0dDE) 5 HiHE 6085 (L8AR3 HECH MB7.38( (I, £234) 244 (bs, 1 H)

7498 057 0uPh 2\ AT718 (.4 1) 798, 12015 205006 24,828 s 1 H)
11.16 &%, ded) MEMMBROMB1PET 32D ]/ GB2005/ 000085 H

(3) 5-{4-[(phenylmethyl)oxy]phenyl}-1H-indole-7-carboxamide

OOG
\
N

H
07 "NH,

The title compound (12 mg) was prepared using general method A except that 42 mg

(0.18 mmol) {4-[(phenyimethyl)oxy]lphenyl}boronic acid was used instead of phenyl
boronic acid.

1H NMR (400 MHz, DMSO-D6) & ppm 5.17 (s, 2 H) 6.50 (t, J=2.4 Hz, 1 H) 7.11 (d, J=8.8
Hz, 2 H) 7.34-7.43 (m, 5 H) 7.48 (d, J=7.3 Hz, 2 H) 7.71 (d, J=8.5 Hz, 2 H) 7.96 (d, J=3

Hz, 2 H) 8.21 (bs, 1 H) 11.08 (bs, 1 H) MS m/z 343 (M+1)" r.t. 3.57 min.

(4) 5-{4-[(methylsulfonyl)amino]phenyi}-1H-indole-7-carboxamide
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N NH HZN O Follow ng the general procedure for
internmediate 33, 1,1-dinethylethyl 4-[7-
w@ a0vs06m923 bonyl ) - 5- (4- et hyl ph enyl)- 1 Hi ndpCF8BRI0F000085
1 -pipe rid inecarboxylate (85 ng, 0.19 mvol) and HC
o(440 Min dioxane, 2.0 nL) in nethanol (5 nmL) was

geeredito formthe desired product without further
HC™ pYyr i gtion (32 ny, 49%. LCMsS: 334.4, 1.40 min.
Exa “Rhenyl - 1H i ndol e-7-carboxamide N H O

eyhod A 1, 1-di met hyl et hyl
7-1(bi s{[ (I{1- ¢ net hyl et hyl ) oxy] car bony! } ani no) car bony
[1-5-bro @L i ndol e- 1- carboxylate (50 ng, 92 nol),
phenyl boronic2acid (23 ng, 0.18 nmol), potassium
carbonate (40 ng, 0.29 mol) and 1,1 -
bi s(di phenyl phosggzano)ferrocenedi chl or opal | adi ump&l )
The tite ggmpaural (gl Mohvwies RFBPATEA S§INangenerfeTBPH dk A¥FAPYAN]L140 mg
0.18 EmA -NRRUE A uRSNYBEndind)Hent BbAiBHIE SaditN e WYl P8RAd of phenyl
The m xture “was t'hen pre-adsorbed onto silica and
boromjgeridi ed by silica flash chromat ography using an
et hyl acetate/cycl ohexane el ution systemon an | SCO

sql 6x machi ne. The conbined fractions were
TH NotR 66060 Mz MBS R-NB)cppmrde0 tiss SdiMBE2 (thJa2-pdivell H)27.81)d, J=8.5

= / 3 200, 0
Hz, ZORTSRE £20 M AOChn DR TH B o P A 108 R 822
(bs, hEaOg6 (5n1 H) Sivil 2 fbss yirthh 813 méz 32&Me-A pria 2’ Ofroin. 5 mi nut es
at 150C then the solvent was renoved in vacuo to give
the title conmpound as a pink solid (12 ng). 1 H NWR
(5) 5t[4dacétyiamibhpbeDgl-161-inploiez7 Sarkidxandid@. 4 Hz, | H) 7. 32
(t, J=7.3 Hz, | H 7.37(t, J=2.6 Hz, | H 41 (bs, |
H 7.47 (t, J=7.7 Hz, 2 H 7.78 (d, J=7.5 2 H

HC 8.}@1

10

7.
Hz,

0
N
H
07 NH,

The title compound (8.2 mg) was prepared using general method A except that 33 mg
(0.18 mmol) [4-(acetylamino)phenyl]boronic acid was used instead of phenyl boronic acid.
The product was purified further by triturating with water, isolated by filtration and dried in
a vacuum pistol.

1H NMR (400 MHz, DMSO-D6) 6 ppm 2.07 (s, 3 H) 6.51 (t, J=2.4 Hz, 1 H) 7.35 (t, J=2.7
Hz, 1 H) 7.4 (bs, 1 H) 7.66 (d, J=8.53 Hz, 2 H) 7.71 (d, J=8.53 Hz, 2 H) 7.98 (s, 2 H) 8.22

(bs, 1 H) 9.99 (s, 1 H) 11.10 (s, 1 H) MS m/z 294 (M+1)" r.t. 2.63 min.

(6) 5-[3-(aminocarbonyl)phenyl}-1H-indole-7-carboxamide
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(s, 2 H 824 (bs, 1 H 11.13 (bs, I H M mz 237
(M1)} r.t. 3.12 mn. LARGER SCALE preparation of
w263 1 H i ndol e- 7- car boxam de 1, 1- di met hyP&1/l5BR005/000085
7-[(bis{[(1, 1-di net hyl et hyl ) oxy] car bonyl } am no) car bony
| Np5-brono-1 H indol e-1-carboxylate (4.95 g, 9.18
fmof), phenyl boronic acid (3.36 g, 27.5 nmol),
pot assi um car bonate (5.07 g, 36.7 mmol) and 1,1 -
js(di phenyl phosphi no) f errocenedi chl oropal | adi um (11)
.49 0.6 nmmol ) were conbined in dinethylformam de
any, heated at 80 C for 17 hours under a
nit e at nosphere. Further portions of phenyl
boronifc agid (1.12 g, 9.17 mmwl), potassium carbonate
(1.274g, 9.18 nmmol) and
bi §Hdi phenyl phosphi no) f er r ocenedi chl or opal | adi um
J1) (0.25 wer e adde eatn
The bl Eptiai D19 4 e BIePSE G Soerabmel Bgoh igeRthat 31 me
(0.19 APRBIS Wn%dé?&:r@ﬂ@wéﬂy?b@ﬁﬁl@ rfid was Qb isdtéad 8f phenyl boronic
purification by silica

| ash chro raph
acic. & 1| Pratst SRS Ry P i &7 aMEALBR TRy Vel -rC aled 1 tion and
dnedﬁg%@@cuaa toe yi el ded 1, 1-di net hyl et hyl
7-[(bis{] 1 1-d |nethylethyl)oxy]carbonyl}an1no)
carbonyl ] -5-phenyl -1 Hindol e-1-car boxyl ate (2.86 g,

1H NVR 466TPAHZ Mﬁ%dD%)%lﬁH%ﬁ @)QG%hWHﬁT 38 (4, [( I1I251 44 (bs 2 H) 7.54 (t,
|neth [ eth 6% car bon ;an1no ) car bo I¥
J‘77—H2naid1)e7§ oY b 38 (10RO oS s 40 (s, 1 1

t
825%b%2q-?(1 1- rret )yl et yI2)7g>£'3\/A] Qafrtb%ﬁio’u”i%m no) car bonyl ] -
5- phenyl - 1 H- i ndol e- 1- carboxylate (2.05 g, 4.70 mmol)
] and di spensed
@ 5%%'\?4"%?’%@?1“&“%@%%&“@% S, with the addition of
concentrated hydrochloric acid (20 pL) to each tube.
After sealing the tubes, each was heated in a Smth
Atkesi zer mcrowave for 5 mnutes at 150 C. The
ned naterlal was pre-adsorbed onto silica in
Pu ication by silica chronatography using an
cl ohexane gradient systemon an | SCO
| 2 el ded the title conpound (333 ng) as a
yeIIOM/so 1d. d2) 5-(4-biphenylyl)-1
H i ndol e- 1- car boxam de -67 WO 2005/ 067923
PCT/ GB2005/ 089085 N H O NH2

Cl

The title compound (4.5 mg) was prepared using general method A except that 29 mg
(0.18 mmol) (4-chiorophenyi)boronic acid was used instead of phenyl boronic acid. The
product was further purified by preparative HPLC using an acetonitrile/water elution
system. The relevant fractions were blown down to dryness with nitrogen and further

dried in a vacuum pistol.
1H NMR (400 MHz, DMSO-D6) & ppm 6.54 (t, J=2.4 Hz, 1 H) 7.37 (t, J= 2.6 Hz, 1 H) 7.43

(bs, 1 H) 7.52 (d, J=8.5 Hz, 2 H) 7.81 (d, J=8.53 Hz, 2 H) 8.02 (s, 1 H) 8.03 (s, 1 H) 8.25
(bs, 1 H) 11.16 (bs, 1 H) MS m/z 269 (M-1) r.t. 3.40 min.
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The title conpound (24 ng) was prepared using general
met hod A except that 37 ng (0.18 mmmol)
wda2msbmay| boroni ¢ aci d was used instead of pheeEIGB2005/000085
boronic acid. 1 H NWR (400 Mz, DVSO-D6) S ppm 6. 55
(f3.(adat i nyi]-1H- ﬁl&o(érf carlidxatidé (bs, 1 H) 7.49
(®) 5(?,‘*"%"';”;'.&;’"'&@?“% ‘Z@ 8 (m 4H 7.9 (d, J=8.3 H,
2 H 8.09 (s, 2 H 8.28(bs 1H 11.16 (bs, 1 H M
iz 311 (M1) r.t. 3.70 mn. (3)
EH\{4- [ (phenyl met hyl ) oxy] phenyl } - 1Hi ndol e- 7- car boxanmi d
e Y1 ON H O NH2 The title conmpound (12 ng) was
prepared using general nethod A except that 42 ny
D.18 mmol ) {4-[(phenyl net hyl ) oxy] phenyl }boronic acid
ed instead of phenyl boronic acid. 1 H NWMR (400
NEO\D6) S ppm 5.17 (s, 2 H 6.50 (t, J=2.4 Hz, 1

H) . J=8.8 Hz, 2 H 7.34-7.43 (m 5 H) 7.48
(d, Hz, 2 H 7.71 (d, J=8.5 Hz, 2 H 7.96 (d,
J=3 2H) 8.21 (bs, 1 H) 11.08 (bs, 1 H M mz
343 (M) + T 3.57 mn. (4)

.1,
5 {4 [ (et hyl sul f onyl ) ami no] phenyl } - 1H-|ndole 7- carbox
de -68 WO 2005/067923 PCT/ GB2005/ OOO }—E
The Hifg RmpPUNY N mEAavas Plegaesnyiitheeera 'ﬁ‘ﬁ gegs 433 mg

(0.184&hTef) [SRARAIMITBIPHRAY I RN HE BEid idtuséd lr’f%ad(&r nWBZermc acid.

{4-[ (et hyl sul f onyl ) am_no] phenyl } bor oni ¢

The pr@gp@ta/gpsoqur*gﬁgﬁ%her oy teiHrating wi waferwqqﬁj@ @ltr@p&n ang dried in

%%-%)_6ppm301(s 3 H 6.52 (t, J=2.4 Hz, 1 H)
7.31 (d, J=8.5 Hz, 2 H 7.36(t, J=2.7 Hz, 1 H) 7.41
(bs, 1 H 7.75 (d, J=8.5 Hz, 2 H 7.98 (s, 2 H 8.22

1H NMR (400 MHz, DMSO-D8) & ppm 2.07 (s, 3 H) 6.55 (t, J=2.4 Hz, 1 H) 7.36-7.44 (m,
4 H)7.56 (d, J=8.0Hz, 1H)7.89 (s, 1H)7.92 (s, 1 H) 7.96 (s, 1 H) 8.23 (bs, 1 H) 10.0 (s,
1 H) 11.14 (bs, 1 H) MS m/z 292 (M-1) r.t. 2.66 min.

(9) 5-[3-(aminosulfonyl)phenyl]-1H-indole-7-carboxamide
.
0=8=0

The title compound (6.4 mg) was prepared using general method A except that 53 mg
(0.18 mmol) [3-(aminosulfonyl)phenyllboronic acid was used instead of phenyl boronic
acid. The product was purified further by triturating with water, isolated by filtration and

dried in a vacuum pistol.
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(bs, 1 H 9.76 (s, 1 H 11.12 (bs, 1 H M5 mz 328
(M1) r.t. 2.70 mn. (5 5-[4-(acetyl am no)phenyl]-1
woRiosdaeioes 7- car boxamide H H3CyN/ O\ H O Ne&x/GBeoos/000085
title conpound (8.2 ng) was prepared using general
H NW {%gge@* ‘am ﬁg 6@%‘?&?80@0 .(%’2:?2**%37629(3’ 3 H) 7 47 (bs, 1H)
7.66 ¢if Jph8rd, 1Ud>)rbﬁ7 ¢d,atA7 R HzThel);erﬂd@ctl—Mé%arH)w @a (s 1 H) 8.06

s, 1 HIBEISE, Dk Bias e A1 O 8 s g\.fz:?éﬁ%msmﬁsm

MHz, DMSO-D6) 6 ppm 2.07 (s, 3 H 6.51 (t, J=2.4

(10) 5&;%?@@%;2@&13# ﬂ?’?@%’b"*‘eﬁ@?@é b7 53@"/’735@?

8CH2 (bs, 1 9.99 (s, 1 H 11.10 (s, 1
o. 204 (M)} . t 2.63 min. (6)
FGHgan1nocarbonyl)phenyl]-l H i ndol e- 7- car boxam de
-69 WD 2005/ 067923 PCT/ GB2005/000085 O NH2 N H O
2 The title conpound (7.9 ng) was prepared using
> nmet hod A except that 31 ng (0.18 mmmol)
mocr bonyl ) phenyl ] boroni ¢ acid was used i nstead
poroni ¢ acid. The product was purified
furthgf byjtriturating with water, isolated by
filtration and dried in a vacuum pistol. 1 H NMR (400
MHzO“DVBB,D6) 5 ppm6.56 (s, 1 H 7.38 (s, 1 H 7.44
(bs, 2 H 7.54 (t, J=7.7 Hz, | H 7.82 (d, J=7.53 Hz,
I H 7.93 (d, J=7.5, 1 FD 8 05 (bs, 2 H 8.10 (s, 1 H

The tgl'e%%nﬁbﬁnd F)g%&%iw Ped ugin @Fﬁ@i‘m‘éthgg & EMopd thht 38 mg (0.18

mmobt {h{dimeimdarainp)srebondioheaytoropiy acid was used instead of phenyl
boronic acid.

1H NMR (400 MHz, DMSO-D6) & ppm 2.97 (s, 3 H) 3.02 (s, 3 H) 6.64 (f, J=2.5 Hz, 1 H)
7.33 (d, J=7.5 Hz, 1 H) 7.37 (t, J=7.6, 1 H) 7.4 (bs, 1 H) 7.52 (t, J=7.7 Hz, 1 H) 7.8 (s, 1
H) 7.85 (d, J=8.0 Hz, 1 H) 8.04 (s, 1 H) 8.07 (s, 1 H) 8.29 (bs, 1 H) 11.16 (s, 1 H) MS m/z
308 (M+1)" r.t. 2.6 min.

(11) 5-(3-fluorophenyl)-1H-indole-7-carboxamide

F
s

N

H

0 NH

2

The title compound (7.8 mg) was prepared using general method A except that 26 mg
(0.18 mmol) (3-fluorophenyl)boronic acid was used instead of phenyl boronic acid.
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The title conpound (4.5 ng) was prepared using general
met hod A except that 29 ng (0.18 mmol)

W@ 2e08l0b192Dphenyl ) boroni ¢ aci d was used i nst eadPOf/GB2005/000085
phenyl boronic acid. The product was further purified

1H r\!RIt’R M@H@Hé‘tDMSdﬂ}rﬁﬁ Bsth 840, A3 ARI 1 HY ejavad, FE21, 8.3 Hz, 1 H)

['utl on e rel evant fractions were

738(ﬂb\dﬁ236 HHY Aekds(bgi 1 ) 730y @g e -4mtE. fl Uik hés (d, d’r‘ﬁé’dzlw &05 (s, 1
54
OSSN R PO 1
1H 7.52 (d. J=8.5 Hz, H)781(d J853Hz 2 H)

(12) §: [%_’I)%m%@y ng}xy%%mqsinddle 'T'l%afi%;'? L h 118 (bs,

2005/ 067923 PCT/ GB2005/ 000085 ( 8)

L|3 (acetyl am no) phenyl]-1 Hindol e-7-carboxam de 0
o9~ CH3 N H O NH2 The title compound (7.3 ng) was
pr epar ed usi ng general nethod A except that 33 ng
0.18 Mol ) [3-(acetyla mino)phenyl] boron ic acid
as used instead of phenyl boronic acid. The product
gd further by triturating with water,

‘ filtration and dried in avacuumplstol.
YR (400 MHz, DMSO-D6) 6 ppm 2.07 (s, 3 H 6.55
(t, Jx2.4 Hz, 1 H 7.36-7.44 (m 4 H 7.56 (d, J=8.0
' H7.89 (s, 1 H 7.92 (s, I H 7.96 (s, 1 H)
823(bs 1 H 10.0 (s, 1 H 11.14 (bs, | H M5S niz
292 (M1) r.t. 2.66 mn. (9)
The @ﬂé %oﬁqgmmtpeyt an%Wvé@B%ﬁ}dd dsithdy gaﬁé}bpmétmrh@kaéﬁtdﬁat 28 mg

The titl e conpo
(0. 16hmsir Gm e iegy Ry Bhorsiale RS e M IoieAS o e boronic acia

The crude reaction mixture was filtered through a silica solid phase extraction cartridge,

concentrated in vacuo, re-dissolved in 0.5 mL dimethylsulfoxide/methanol (50:50) and
purified by preparative HPLC using an acetonitrile/water elution system. The relevant
fractions were blown down to dryness with nitrogen and further dried in a vacuum pistol.

1H NMR (400 MHz, DMSO-D6) & ppm 3.85 (s, 3 H) 6.53 (t, J=2.5 Hz, 1 H) 6.9 (dt, J=2.1,
7.3 Hz, 1 H) 7.32-7.37 (m, 4 H) 7.42 (bs, 1 H) 8.0 (s, 1 H) 8.03 (s, 1 H) 8.26 (bs, 1 H)
11.13 (s, 1 H) MS r.t. 3.09 min.

(13) 5-(3-cyanophenyl)-1H-indole-7-carboxamide

i
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(0.18 mmol ) [ 3-(am nosul fonyl ) phenyl ] boronic acid was

used i nstead of phenyl boronic acid. The product was
w@ooosHem™a3 f urther by triturating with water, iBOI/&Be@s/000085

by filtration and dried in a vacuumpistol. -71 WO

The %%%@?&?@Wg@?@&%ﬁé@%@aﬁsnn}%gé’h&ﬁ)ﬂn@ﬂ@@ Mé'?(ﬁ:egpt that 27 mg

(0.187marpol) @scyamopq)enyi)bcggnletaCIdeqs gsqe.@ lnsieqq) of7ph;e71ynborogtc7acgd The
with weter8isBRitdd b %ltt‘é)ﬂo@ P8 dried in a
pmdk%,wgf ’E%”f%fjg%mgéi,byimﬁé&éd%e' (bs, 1 H) 1121 (s, T H
vacunms migtel. 333 (MF18)+ r.t. 2.55 min. (10)
5-{3-[ (di et hyl ami no) car bonyl ] phenyl }-1
H i ndol e- 7-carboxamde CH3 NNCH 3 N H O NH2 The
MS npizt26€ (Mehpduhed (Bn.ng) was prepared using general
nmet hod A except that 36 ng (0.18 nmmol)
{3-[ (di met hyl am no) car bonyl ] phenyl } boroni ¢ aci d was
(14) 6<2-dydroxyphenylj-1Htadgle-7-parhexamidei d. 1 H NVR (400
oHz, DVBO-D6) 8 ppm 2.97 (s, 3 H) 3.02 (s 3 H 6.64
, J=2.5 Hz, 1 H 7.33 (d, J=7.5 Hz, 1 H 7.37 (t,
bs, 1 H 7.52 (t, J=7.7 Hz, 1 H 7.8
, J=8.0 Hz, 1 H 8.04 (s, | H 8.07
| H 11.16 (s, 1 H Ms niz 308

)
@ 2.6 mn. (11)
~Fuomophenyl ) - 1H i ndol e- 7- carboxam de F THN O
The title compound (7.8 ngy) was prepared using
nAethod A except that 26 nmg (0.18 nmol)
(3- fluorophenyl)boronlc acid was used instead of
The fiteeconhpdund ¢6 nw) acsprepared Wng @es¢rdbmek®d A except that 26 mg (0.18

mmol)(a/ 29(9p enyls)b gnic acid was used instead of phenyl boronic acid.

1H NMR (400 MHz, DMSO-D6) & ppm 6.53 (i, J=2.4 Hz, 1 H) 6.73(dd, J=1.5, 7.8 Hz, 1 H)
7.13 (s, 1 H) 7.17 (d, J=7.8 Hz, 1 H) 7.25 (t, J=7.8 Hz, 1 H) 7.35 (t, J=2.8 Hz, 1 H) 7.38
(bs, TH)7.93 (s, 1H) 7.95 (s, 1 H) 8.24 (bs, 1 H) 9.43 (s, 1 H) 11.11 (s, 1 H) MS m/z 251
(M-1) r.t. 2.28 min.

(15) 5-(3-quinolinyl)-1H-indole-7-carboxamide

The title compound (3.6 mg) was prepared using general method A except that 32 mg
(0.18 mmol) 3-quinolinylboronic acid was used instead of phenyl boronic acid. The

product from the microwave reaction step was re-dissolved in 0.5 mL
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1H NVR (400 MHz, DMSO-D6) 6 ppm 6.54 (t, J=2.5 Hz, 1
H 7.14 (td, J=2.1, 8.3 Hz, 1 H 7.38 (t, J=2.76, 1
wopooF/0d®w23 bs, 1 H) 7.50 (g, J=7.4 Hz, 1 H) 7. 6BCT/cGB2005/000085
J=8.3, 2 H 805 (s, 1 H 809 (s, 1 H 826 (bs, 1
dlmeﬁ%llslj%ﬁge/ﬁw%tha%o O'@} hé tHoRild Mirhddurd. ibelad 18y filirdtion and dried
(et hyl oxy) phenyl]-1 H1 ndol e- 7- car boxam de
ma\@cuq;m)lﬁpl O NH2 The title conpound (2.2 ng) was
prepared usi ng general nethod A except that 28 ny

(0.18 mmol ) (3-neth on€%6£henyl boronic acid was us
TH NMR {409dMbz, BMERYPEoPRMiteSati 472.5 el &Y U (Lelr bA: 1H)759

(bs, FH?“?% &1, W 5 p'l—ilﬁrd@éj(ttﬁfﬁqf\-i)as 5k g.‘ 928, §0i HS* 893‘33(%61 H) 8.35 (bs,

raction ca concent rat
1H) §.89 (H, dJt) %% (5, H). %681@ dHwdt B i(s.ul Hb)Mf‘déNHéi [288ait. 2.90 min.
(50:50) and purified by preparative HPLC using an
acetonitrile/water elution system The rel evant
(16) 5 trbenzofurawdyl)sl indaledrcarboxamigdess wit h nitrogen and
further dried in a vacuumpistol. 1 H NVR (400 Mz,
DMSO-D6) 5 ppm 3.85 (s, 3 H) 6.53 (t, J=2.5 Hz, 1 H)
5 (dt, J=2.1, 7.3 Hz, 1 H 7.32-7.37 (m 4 H) 7.42
1H 80¢(s, 1 H 803(s, 1H 8.26 (bs, 1 H
713 (s, 1 H MSr.t. 3.09 min. (13)
(3 cyanophenyl )-1 Hindol e-7-carboxamde NII N H
C WO 2005/ 067923 PCT/ GB2005/ 000085 The title
(0,9 ng) was prepared using general nethod A
27 mg (0.18 mmol ) (3-cyanophenyl)boronic
as used instead of phenyl boronic acid. The
MRS purified further by triturating with
water, isélated by filtration and dried in a vacuum
pistol. MSnz 260 (M1) r.t. 3.05 mn. (14)

The Bid §6r¥‘1¥o | (%f%pjﬂ en&ﬁlvaaslg#_ebglge Iuesm7g 8gr§ebrgf(mglh%8 A except that 45 mg

(0.18 mmol) 1-benzofuran-4-ylboronic acid was used instead of phenyl boronic acid. The

product from the microwave reaction step was re-dissolved in 0.5 mL
dimethylsulfoxide/methanol (50:50) and purified by preparative HPLC using an
acetonitrile/water elution system. The relevant fractions were blown down to dryness with
nitrogen and further dried in a vacuum pistol.

1H NMR (400 MHz, DMSO-D8) & ppm 6.58 (t, J=2.3 Hz, 1 H) 7.11 (d, J=1.3 Hz, 1 H) 7.4-
7.47 (m, 4 H) 7.58 (d, J=7.8, 1 H) 7.95 (s, 1 H) 7.99 (s, 1H) 8.07 (d, J=2.3, 1 H) 8.19 (bs,

1H)11.19 (s, 1 H) MS (M+1)" 277 r.t. 3.28 min.

(17) 5-(1,3-benzodioxol-5-yl)-~1H-indole-7-carboxamide
.y
o]
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OHN H ONH2 The title conpound (6 ng) was prepared
usi ng general nethod A except that 26 ng (0.18 mmol)

W@ sospamexyphenyl ) boroni ¢ aci d was used i nst eaPlCDGB2005/000085
phenyl boronic acid. 1 H NVR (400 MHz, DVSO D6) 8 ppm
6.53(t J24Hz 1 H 6.73(dd, J=1.5, 7.8 Hz, 1H)

7.13 (s, &717d\]78|—|z 1 H 7.25 (t,
The fifle comppurid 51 Mg) Wap prepped using geneggl mefwd A etxyer# tb@t 31 mg
.14 ?nmdl) h'DS ger%édn(»?ol 51yll'58ro§ic%lo( 9/%5 u%ebblnsQeécﬁ of %her?yl 'ﬂbromc acid.
The 5pt(osluaﬁufm| Hw)mlcrwweeddeactmncﬁ%xwﬁﬁdée dNSNve an05 mL

d.m&w&uﬁeﬁdéxmét&ngpwm%zﬁ %ﬁﬂ {’ d’\’aéy pﬁr‘é?é‘ﬁaﬁ@e ugsnang using an

general nmethod A except t
acet@wkrflﬁ/\f»i@trer ﬁ@dtl%sscsrﬁere P delqrant Jgé@pnsmréﬁépvm dpeipydryness with

&} &k dTH |from t he m crowave reaction
nitro e%mmggﬂre ipddls B&ﬂﬁ - 74 \D 2005/ 067923

PCT/ GB2005/ 000085 d| nmet hyl suI f oxi de/ met hanol (50: 50)

tH N Pk DEISKRBRPS B P8 & 20 g T T g0, =80

Hz, BHpBR6Ed63/15, 8]221251 H) 7.36 (H)J=2. %43 K} 7.384a, =11 H) 7—1)39 (bs, 1

0 785 250872 gl {1590l L ATHIS by ot Mgl ™7 5, ¢

8.39 (s, 1 H 9.25 (s, 1H)968(s 1 H 11.34 (s, |

10 P2 bl piosdetefibrtdd o T e

|O\
N
H

07 TNH,

The title compound (2.6 mg) was prepared using general method A except that 27 mg
(0.18 mmol) [(E)-2-phenylethenyl]boronic acid was used instead of phenyl boronic acid.
The product from the microwave reaction step was re-dissolved in 0.5 mL
dimethylsulfoxide/methanol  (50:50) and purified by preparative HPLC using an
acetonitrile/water elution system. The relevant fractions were blown down to dryness
with nitrogen and further dried in a vacuum pistol.

1H NMR (400 MHz, DMSO-D6) & ppm 6.49 (t, J=2.4 Hz, 1 H) 7.25 (t, J=7.4 Hz, 1 H) 7.3
(d, J=9.0 Hz, 2 H) 7.34 (t, J=2.8 Hz, 1 H) 7.39 (t, J=7.7, 2 H) 7.45 (bs, 1 H) 7.58 (d, J=7.5,

2H)7.88(s, 1H)8.06 (s, 1H)8.18 (bs, 1 H) 11.14 (s, 1 H) MS (M+1)* 263 r.t. 3.45 min.

(19) 5-(5-pyrimidinyl)-1H-indole-7-carboxamide
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The title conpound (7.4 ng) was prepared using genera
met hod A except that 45 ng (0.18 mmmol)
waQ20@sngmbiir an- 4-yl boroni ¢ aci d was used i nst eaPlCDGB2005/000085
phenyl boronic acid. The product fromthe m crowave
N[eaction step was re-dissolved in 0.5 nL
r7 met hyl sul f oxi de/ net hanol (50:50) and purified by
Na. pPrheparati ve HPLC using an acetonitrile/water elution
he rel evant fractions were bl own down to
i nitrogen and further dried in a vacuum
pi st off. 1M NWR (400 MHz, DVMSO D6) S ppm 6.58 (t,
J=2. , 1 H 7.11 (d, J=1.3 Hz, 1 H 7.4- 7.47 (m 4
H @.58N(d, J=7.8, 1 H 7.95 (s, | H 7.99 (s, 1 H)
8.07 (d, J=2.3, 1 H 819 (bs, 1 H 11.19 (s, 1 H M
(M) + 277 r.t. 3.28 min. (17)
The fitte( dorBpiLeidz @b eng)iwde- preparkd Hisinddgérordi- mambaxBkept that\23 mg

I\ H O N -75 WD, 2005/ 067923 PCT/ GB2005/ 000085
<°-18TWQ’Q“ Prpém%%mamegﬂ MEF WRed pisigesr & Phevh fogRitie B4id- The
produget fesm A B Ceplcréiiie 3eablibn (@tebd WaB! Jre-dissolved in 05 mL

. . 3- benzadi ﬁ]xol -5-§.I boronic acid was used instead of
d'meé‘H@H&’x' MEHIARCL PR:50) TRRA pPYdlset B dHeRaatve kv &ising an
acetdntlelwadér Siufdh HRkeni.eTHE Ft@lanefattibnd wardblown down to dryness with
| sul f oxi de/ met hanol (50:50) and purified by

. dinmeth

n'tro%“eaﬁ‘grfﬁfﬂi“?f raelEa yepin Bistolacet oni tri | e/ wat er el uti on
system The relevant fractions were bl own down to

dr%ness with nitrogen and further dried in a vacuum

1H NYIRS (490 Miz) RNROCIDC Ak 6. 5\EB6) He by 6206 42,8 Bz H) H) 7.51

t . , 7 ¢-Q0 0 158 7
bs, P390, SRR, MRS S I e e P B s
H) Mp-{Ms1)" 23yt 2.39mirbs, 1 H) 7.94 (s, 2H) 8.22 (bs, 1
H 11.09 (s, 1 H M5 (Mrl)+ 281 r.t. 3.14 min. (18)
5-[(E)-2-phenyl ethenyl ] -1 Hindol e-7-carboxam de H O
(20) b'rplli'énvgfl)l- -Julglerdreariboxanidg) was prepared using
general nmethod A except that 27 ng (0.18 nmol)
(E) - 2- phenyl et henyl] boron ic acid was used i nstead

of phenyl boronic acid.

The title compound (1.4 mg) was prepared using general method A except that 37 mg
(0.18 mmol) 3-biphenylylboronic acid was used instead of phenyl baronic acid. The
product from the microwave reaction step was re-dissolved in 0.5 mL
dimethylsulfoxide/methanol  (50:50) and purified by preparative HPLC using an
acetonitrile/water elution system. The relevant fractions were blown down to dryness

with nitrogen and further dried in a vacuum pistol.

MS (M+1)" 313 r.t. 3.61 min.

(21) 5-(1-benzofuran-2-yl)-1H-indole-7-carboxamide
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The product fromthe m crowave reaction step was

re-dissolved in 0.5 nL dinethyl sul f oxi de/ net hanol
w@ 3@s568p2:nd purified by preparative HPLC usi nBCEHGB2005/000085

acetonitrile/water elution system The rel evant
actions were bl own down to dryness wth nitrogen
further dried in a vacuumpistol. 1 H NVR (400
DVSO-D6) S ppm 6.49 (t, J=2.4 Hz, 1 H 7.25 (t,
7.3 (d, J=9.0 Hz, 2 H 7.34 (t, J=2.8
, J=7.7, 2 H 7.45 (bs, 1 H 7.58 (d,
.88 (s, 1 H 806 (s, 1 H 818 (bs, 1
NH M5 (MH1)+ 263 r.t. 3.45 min. (19)
i di nlyl) 1 Hindol e-7-carboxani de -76 WO
2005/ 067923 PCT/ GB2005/000085 /N NN H O NH The
title cBnpodld (2.5 ngy) was prepared using general

t hod A t t 23 0.18 |
The B SORRAURn G Dond i AepHiaiotiss B e ALPetiad b exsrmtghat 30 mo
(0. 18bommr)l ’Gbaﬁzodjraﬂ'-lzq/lbdb@rﬂd ucrd vﬂdsoureefdhast@fa@ P PR beRBID &id. The
d tt ) tbe di ssol ved in rrl_ ;
Prodygy {‘Hm sTP ORI e h%’ﬁ?&'o’t 5§eP) WaRd TEeissaved pp 05 ml

dimethyRpEsxadé/metHanbC (Gei50y amd gmteamﬂyrldr@bdvaﬁw BPLUCI @Bing an

s e R S s mess i

nltrogﬁnsﬁrrdlfurtﬁeﬁ'tﬂrm é%&JlM‘lpssthNBO D6) S ppm 6.58 (t,
J=2.4 Hz, 1 H) 7.42 (t, J=2.8 Hz, 1 H 7.51 (bs, 1 H)
8.13 (s, 1 H 8.22 (s, 1 H) 824(bs 1 H 9.15 (s, 1

1H Ntvl)R 910@5\/|(—l§ DpasU)Dé)]a g&n(eb@ tly=d HYS1 A7 (m28%) 735 (s, 1 H)

7.4 (Guiaant B)7- s S es | fﬁ? Simat, HIRG a7 Banbb0is (6, 3

H)11(219é ) N@S m#gpgfﬁplt 4sigigingener al method A except
37 ny Eo mmol ) 3- bl phenyl yl boroni ¢ aci d was

used i nstead of phenyl boroni c acid. The

(22) 5-(1-benzothien-2-yl)-1H-indole-7-carboxamide

The title compound (13.6 mg) was prepared using general method A except that 33 mg
(0.18 mmol) 1-benzothien-2-ylboronic acid was used instead of phenyl boronic acid. The
product from the microwave reaction step was re-dissoived in 0.5 mL
dimethylsulfoxide/methanol (50:50) and purified by preparative HPLC using an
acetonitrile/water elution system. The relevant fractions were blown down to dryness with
nitrogen and further dried in a vacuum pistol.
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product fromthe m crowave reaction step was
re-dissolved in 0.5 nL dinethyl sul f oxi de/ net hanol

w@ 3@s568p2:nd purified by preparative HPLC usi nBCEHGB2005/000085
acetonitrile/water elution system The rel evant

1H N%gﬁc{@ﬁﬁeﬁ’)‘ﬁgﬁ-g@ol p@%{}ﬁﬁ%?s bﬁ_H)"r".é-'?.4n€1rﬁ,:33%§g.51 (bs, 1

VS (ML)

H) 7.88 '(é"1da? B.861(8,M. HY 297 (&-JT-Sdnz0HuB (8- H) g-ﬂQ (s, 1H)8.31 (bs, 1
H i ndol e- 7- car ' =77 WD 2005/ 067923

H)”-%@ﬁ’ééibé’lﬁ gg‘égg?@é‘%&?zﬁ“”'H O NH2 The title

conpound (8.7 ng) was prepared using general nethod A

except that 30 3 ) .
(23) 51%@@6’?‘&1@#&%5%‘5’85&'&‘%&? Je'cﬁ&omgei nst ead of
phenyl boronic acid. The product fromthe m crowave
reaction step was re-dissolved in 0.5 nL
$Hnet hyl sul f oxi de/ met hanol (50:50) and purified by
preparative HPLC using an acetonitrile/water elution
ystem The rel evant fractions were bl owmn down to

0

qjryness with nitrogen and further dried in a vacuum
' H NVR (400 MHz, DWVSO-D6) 8 ppm 6.60 (t,
H 7.27 (m 2 H 7.35 (s, | H 7.4 (t,
i) 7.52 (bs, 1 H 7.62 (d, J=7.8 Hz, 1 H)
H=7 Hz, | H) 8.29 (s, 3 H 11.29 (s, 1 H M
iz 7r.t. 3.56 mn. (22)
1- benZot hi en-2-yl ) -1H i ndol e-7-carboxamde s N H
O NH2 The title conpound (13.6 ng) was prepared using

eneral nethad except that 33 Q.
The loiserRSLRATAhS2TS) oY GHRe S e a Bt e Bopogpt that 28 mg
(0.18 RhaBY |[3 eydresyneiiheriidoraplcoacid twesr vsadt instent «f ey boronic

r = [ i . » .
acid. T%%Cérlugg rséggt%nm%?xtérg v%ss sﬁ%ye%dthlrgug% g emi'ca solid phase extraction

cartridge, concentrated in vacuo, redissolved in 0.5 mL dimethylsulfoxide/methanol

(50:50) and purified by preparative HPLC using an acetonitrile/water elution system. The
relevant fractions were blown down to dryness with nitrogen and further dried in a vacuum

pistol.

1H NMR (400 MHz, DMSO-D6) & ppm 4.59 (d, J=5.5, 2 H) 5.23 (t, J=5.8, 1 H) 6.54 (,
J=2.4 Hz, 1 H) 7.28 (d, /=7.5 Hz, 1 H) 7.36 (t, J=2.8, 1 H) 7.42 (t, /=7.7, 2 H) 7.64 (d,
J=8.0 Hz, 1 H) 7.71 (s, 1 H) 8.00 (s, 2 H) 8.25 (bs, 1 H) 11.13 (s, 1 H) MS (M+1)" 267 1.t.
2.74 min.

(24) 5-(2-naphthalenyl)-1H-indole-7-carboxamide
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di met hyl sul f oxi de/ net hanol (50:50) and purified by
preparative HPLC using an acetonitrile/water elution

W@ yasoe23rhe rel evant fractions were bl own downCT/GB2005/000085
dryness with nitrogen and further dried in a vacuum

The mle%b&mzﬁur@ W@%@&éﬂ&%dwd@é’mév PHIA5A ektbpivmat 32 mg

. (0. 187!’1‘\@']0}’) 2 n@p@thglepylbqrogi: %ch]g(\?vagSus% n75tg%d Pg Hﬁ?nyﬁbb%r%aad The
prodd& ftorh) t71e97m(c%wa]\re7 fedddion 1 s@g 8v2é (m-didsdt)edd. HO O 5 mL

dlmeéhy{sulfgxu@qnmhgno @950) H)e\néjL 1p5r(?ﬂe "by rg_peparatl\Se Iﬁ?—"tc using an

acet&ﬁiﬁw@&&&ﬂél%&@s‘%&h) [The Pnbant flabise! vieré W&Wd’&yness with
he title conpound (4.8 ng) was

nitrogareayig wtheisdrieg iganecaimpistflod A except that 28 ng
(0.18 mol ) [ 3- (hydroxynethyl)phenyl]boronlc aC|d was
used i nstead of phenyl boronic

1H NM%&NQ)M% Q!\/iﬁ%ﬂﬁé@ M 688dH Jl=ﬁl4®l:]dﬁ) 53§|(t |Jc8 736IH)d7 47-7.56
(m, ’PP@I 2 'Ua?ts' Az %Fﬁztgg @ggﬂ BONGHN HR( & 1y BRLHL =25, 1 H)

ved t hyl'sul f'oxi de/ net hano

8.31 ((EGO15Ld)))11a‘rﬁ1|(qo0rf'i)fMéid(l‘lﬂw)pﬂébat #98/@MNPLC usi ng an

acetonitrile/water elution system The relevant

fractions were bl own down to dryness with nitrogen and
(25) b+{#-flwerophdnyl)-1Hrindoledcnarboxsrgidel . 1 H NVR (400 MHz,
DMSO-D6) 6 ppm 4.59 (d, J=5.5, 2 H) 5.23 (t, J=5.8, |
H 6.54 (t, J=2.4 Hz, 1 H 7.28 (d, J=7.5 Hz, 1 H)

36 (t, J=2.8, 1 H 7.42 (t, J=7.7, 2 H 7.64 (d,
H 7.71 (s, 1 H 8.00 (s, 2 H 8.25 (bs, 1
1 H M5 (M1)+ 267 r.t. 2.74 min. (24)
gnyl )-1 Hindol e-7-carboxamde NH O

0 P

The title compound (4.1 mg) was prepared using general method A except that 26 mg
| (0.18 mmol) (4-fluorophenyl)boronic acid was used instead of phenyl! boronic acid. The
product from the microwave reaction step was re-dissolved in 0.5 mL
dimethylsulfoxide/methanol (50:50) and purified by preparative HPLC using an
acetonitrile/water elution system. The relevant fractions were blown down to dryness with
nitrogen and further dried in a vacuum pistol.

1H NMR (400 MHz, DMSO-D6) & ppm 6.53 (s, 1 H) 7.30 (t, J=8.7, 2 H) 7.37 (s, 1 H) 7.42
(bs, 1 H) 7.81 (dd, J=8.1, 5.6 Hz, 2 H) 7.99 (d, J=2.3, 2 H) 8.24 (bs, 1 H) 11.14 (s, 1 H)

MS (M+1)" 296 r.t. 3.24 min.

(26) 5-[6-(methyloxy)-3-pyridinyl]-1H-indole-7-carboxamide
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(0.18 mmol ) 2-napht hal enyl boronic acid was used
i nstead of phenyl boronic acid. The product fromthe
WOR@sovmee reaction step was re-dissolved i n OP&I/GB2005/000085
di met hyl sul f oxi de/ net hanol (50:50) and purified by
opreparative HPLC using an acetonitrile/water elution
The relevant fractions were blown down to
nitrogen and further dried in a vacuum
400 MHz, DVBO-D6) 6 ppm 6.58 (t,
.39 (t, J:2.7, | H 7.47-7.56 (m 3 H)
—7.8ﬁl—|z, 1 H 7.98 (d, J=7.8, I H 8.01 (s,
: J=2.5, 1 H 8.31(bs, 1 H 11.18 (s, 1
H M (MF)™WQ87 r.t. 3.58 min. (25)
5-(4 fluorophenyl) 1 Hindole-7-carboxamide FN H O
NH2 The title conpound (4.1 ng) was prepared using

e I
o 958k 5 0 ) S Pho L B ko ot vt 2
(0.18pmamy) [@o(melilwlwyéa-érm'rldmwaabormlg@g@t was gaed Insteddc ploplary! boronic

t t 5
ac'd':j?ﬁ%t&ﬁrgpgcal ?om ?%&%2? %ggl%)sﬁ)egng@su” Plss%]v%d in 0.5 mb
dimeﬂwtﬁuﬁomerll\}'lethaﬁmc (5915@@; and aure‘te@lnuttyrmrewaﬂatna HPLl@l diming  an

T e t Welo
acetoé?(tﬂe%ter Q?‘tlg]cfn éﬁét’?rgg'erﬁé géﬁ]%v %Yf‘orng e{@l n %H]V\\J/ﬁa@uduwess with
mtrognrsa;rtﬂfurtilerH!rNW e&emummstcmlvso D6) 6 ppm 6.53 (s, | H)
7.30 (t, J=8.7, 2 H 7.37 (s, 1 H 7.42 (bs, 1 H
7.81 (dd, J=8.1, 5.6 Hz, 2 H 7.99 (d, J=2.3, 2 H
TH NSIR 4400dHz, IDMBO106)15ipiira,3.90 (<€) 3 HYS.5IM4tLY=2.2%, 1.H).6.83 &Y J=8.5

Hz, TH0 2. AR M2 o)1 B Bk P 1) 799 Grd D9 et B @ J=85.
2.5 Hz39 H\B.20B5/ DAY 853 (RCH2IBRROSH)ADAs, OHN B (+1Q 2842r.t. 2.90

min.

-

(27) 5-[4-(hydroxymethyl)phenyl]-1H-indole-7-carboxamide

OH

The title compound (3.3 mg) was prepared using general method A except that 28 mg
(0.18 mmol) [4-(hydroxymethyl)phenyllboronic acid was used instead of phenyl boronic
acid. The product from the microwave reaction step was re-dissolved in 0.5 mL
dimethylsulfoxide/methanol  (50:50) and purified by preparative HPLC using an
acetonitrile/water elution system. The relevant fractions were blown down to dryness
with nitrogen and further dried in a vacuum pistol.
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The title conpound (4.9 ng) was prepared using general
met hod A except that 28 ng (0.18 mmmol)

W geoSoetohy | oxy)-3-pyrid i nyl] boron ic acid wasST/GBe@s/000085
i nstead of phenyl boronic acid. The product fromthe

1H N@F\ﬁg Wﬁz f[?g 'OPB) 555;%)4\5%5((1 53'8 ﬂ%otwf)‘% 191(ft0J="5 gz, 1 H) 6.53

sul /"'met hanol pur i

(t, J=§r4eba,r1aﬂ-l)\7e36-|FkL¢'Z,|§HZg1am 7gddt @nHZL é’/Hx)a? éft (@l%ﬁ&%h*z 2 H)
) tiof t to
8.01 y?n@s@ézﬁm@hﬁwq??g (gn’f g%ﬁ?urt#@:%dﬂ tggﬁquﬁvaacuum
pistol. 1H NMR (400 M4z, DMSO-D6) 6 ppm 3.90 (s, 3 H
6.53 (t, J=2.4 Hz, 1 H 6.93 (d, J=8.5 Hz, 1 H) 7.37
(t, J=2.7 Hz, | H 7.44 (bs, 1 H 7.99 (s, 1 H 8.0
(28) 5-3-chlorhpltenyl)-{iindale-Z-grboxargidez, 1 H) 8.21 (bs, |
8.57 (d, J=2.5 Hz, 1 H 11.15 (s, 1 H WM (M1l)+ 268
r.t. 2.90 mn. (27) 5-[4-(hydroxynethyl)phenyl]-1
CIH i ndol e-7-carboxamde OHN H ONH2 The title
conmpound (3.3 ng) was prepared using general nethod A
cept that 28 ng (0.18 mmol) [4-(hyd roxynethyl)p h
yl'] boron ic acid was used instead of phenyl boronic
g¢” e Rroduct fromthe mcrowave reaction step was

g, Were bl own down to dryness wth nitrogen
and furthér dried in a vacuum pistol. -81 WO
2005/ 067923 PCT/ GB2005/ 000085 1 H NWR (400 MHz,

55 (d, J 5,1 t, J=5.
The l-comogung @iy s syeqareg Rdigerrafmepad f bicebdiat o mg
O.18H01m6l)43(cﬁ1]ordp#&n§)l bdroni@ add Was/ dsddlinsfsad. & ;iHEnyIZbdrrhmlc acid. The
8.0 S, H 8.24 (bs, 1. 11.12 (s 1)
prodiSi oIS Ge e ocieaBies. SePor YiherFgesphed 005 mL
dimetHyls Oifs)ide/methanbloX80b0e ard  Purifidd by preparative HPLC using an
acetonitrile/water elution system. The relevant fractions were blown down to dryness

with nitrogen and further dried in a vacuum pistol.

1H NMR (400 MHz, DMSO-D8) & ppm 6.55 (t, J=2.5 Hz, 1 H) 7.38 (m, 2 H) 7.45 (bs, 1 H)
7.49 (t, J=7.9 Hz, 1 H) 7.76 (d, J=7.8 Hz, 2 H) 7.88 (s, 1 H) 8.04 (s, 1 H) 8.08 (s, 1 H)
8.28 (bs, 1 H) 11.19 (s, 1 H) MS (M+1)* 271 r.t. 3.44 min.

(29) 5-(2-methylphenyl)-1H-indole-7-carboxamide
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O NH2 The title conpound (5.8 ng) was prepared using
general nethod A except that 29 ng (0.18 mmol)

w@ sosibedphenyl ) boroni c acid was used i nst eadP@f/GB2005/000085
phenyl boronic acid. The product fromthe mcrowave

agH. on step was re-dissolved in 0.5 nL

pt ﬁyl sul f oxi de/ met hanol (50:50) and purified by

tive HPLC using an acetonitrile/water elution

a\rel evant fractions were blown down to

NVR (400 MHz, DMSO-D6) S ppm 6.55 (t,
H 7.38 (m 2 H 7.45 (bs, 1 H 7.49 (t,
F e H 7.76 (d, J=7.8 Hz, 2 H) 7.88 (s, 1 H
8.04 (s, fH) 8.08 (s, | H 8.28 (bs, 1 H 11.19 (s,
1 H M (M¥l)+ 271 r.t. 3.44 m'n (29)

5- (2-net hyl phenyl)-1 Hindal e-7-car boxa -82
The BisospmeeaislZRem %Bmoerﬁeer@éwmgcﬂ@w rﬂgg MX%P%N 25 mg

(0.1¢ .IanP é m%%ngé}b&oﬁ‘e)ad@a@a@w@@n@@bads@mg@@nsmh.c acid. The
A except that 25

procg. gy | pRor I BN | caRten e ubEa | Relissgvegr in 05 mL
dimeBfyRONbxiRIFRMHaMoPC58:50] Nnd pb@m@t t%fgmgg,é}at.\yg CHPV@V&ising an

reacti on step was re-dissolved in

acetqnltﬁ@(vvﬁﬁﬁrs%lumsws@éq%ﬁ harRievans fraglipns yrie Blavs davy igydryness with

nitrod¥reatRY fthé@iridaliCadabiem dltolacet oni tril e/ wat er el ution
system The relevant fractions were bl own down to

dryness with nitrogen and further dried in a vacuum

1H WF@%M Mﬁz Fﬂ)N?t'B}’B Iﬁél)oépp%% 26'%%‘5%)%15 &, e 2“53122@ @57 2%'7')32 (m, 4
H) 7.5 ks, 1 i 48 (1 o227 iz H) T 08571 6l67(65‘3 (511 H 808 S 11.15 (5,

15 1 MS (M+H1) + 251 t.
TH) g‘)ligl\/ﬂ-qx( 30t) 3?)5{@'1'[ ( ph(eﬁyl met |:2/| )ox§/] ph)enyl }- 1r
N

H- i ndol e- 7 carboxamde O

(30) 5-{3-[(phenylmethyl)oxy]phenyl}-1H-indole-7-carboxamide

I i:
O )
N
H
07" TNH,

The title compound (7.8 mg) was prepared using general method A except that 42 mg
(0.18 mmol {3-[(phenylmethyl)oxy]phenyl}boronic acid was used instead of phenyl boronic
acid. The product from the microwave reaction step was re-dissolved in 0.5 mL
dimethylsulfoxide/methanol (50:50) and purified by preparative HPLC using an
acetonitrile/water elution system. The relevant fractions were blown down to dryness
with nitrogen and further dried in a vacuum pistol.
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O NH2 The title conpound (7.8 ng) was prepared using
general nethod A except that 42 ng (0.18 mol

w@ e050pteeny| net hyl ) oxy] phenyl } boroni ¢ aci d wasPCEE$2005/000085
i nstead of phenyl boronic acid. The product fromthe
m crowave reaction step was re-dissolved in 0.5 nL
di met hyl sul f oxi de/ net hanol (50:5 and purified b

0
TH NWR (A400aIH2.eDMBOEP8)sd ABMah20 (e &tidhnf b3 il dF 9t 1e'l"h¥-%r€m’ 1 H)
t e i I
732 U8 (1 H) o] B, ST 28 Fl ZH (e ST 0 s 0 1114
(s, 1 pl) MBI (M+1333480.1286%/M87923 PCT/ GB2005/ 000085 1 H NMR
(400 MHz, DMSO-D6) 8 ppm5.20 (s, 2 H) 6.53 (t, J=2.3
Hz, 1 H 6.97 (m 1 H 7.32-7.43 (m 8 H 7.51 (d,
J=7.28 Hz, 2 H 8.01 (s, 1 H 8.04 (s, | H 8.26 (bs,

0 S nbfodtenbir e b’ 0 30 N R

NH2 The title conpound (4.1 ng) was prepared using
genegf:]lal met hod A except that 29 ng (0.18 mol

T | or ophenyl ) boroni ¢ acid was used instead of
henyl

boronic acid. The product fromthe m crowave
¥ -step was re-dissolved in 0.5 nL
Noxi de/ met hanol  (50: 50) and purified by
gy HPLC using an acetonitrile/water elution
Thél rel evant fractions were bl own down to
drynegs._ with nitrogen and further dried in a vacuum
pi st®l . AHH NVR (400 MHz, DVSO D6) 6 ppm 6.53 (t,
J=2.5 Hz, 1 H 7.37-7.45 (m 4 H) 7.50 (dd, J=7.5,
1.6 Hz, 1 H 7.58 (dd, J=7.7, 0.9 Hz, 1 H 7.76 (s, 1
The tifle domipounsl, (411 M) SvatOprépared usidly gdriera0méthpd 1A Ekcddb that 29 mg

0.18/¥) 42 &R Fofctist D, 4A% s Inelead o phepy, hanifagis: The
proddti3 fddortN HBE Nmicrowave reaction step was re-dissolved in 0.5 mL
dimethylsulfoxide/methanol (50:50) and purified by preparative HPLC using an
acetonitrile/water elution system. The relevant fractions were blown down to dryness
with nitrogen and further dried in a vacuum pistol.

1H NMR (400 MHz, DMSO-D6) § ppm 6.53 (t, J=2.5 Hz, 1 H) 7.37-7.45 (m, 4 H) 7.50 (dd,
J=7.5, 1.6 Hz, 1 H) 7.58 (dd, J=7.7, 0.9 Hz, 1 H) 7.76 (s, 1 H) 7.78 (s, 1 H) 8.10 (bs, 1 H)
11.20 (s, 1 H) MS (M+1)* 271 r.t. 3.24 min.

(32) 5-(3,5-dimethyl-4-isoxazolyl)-1H-indole-7-carboxamide

o /CHe
N |
NS
A\
H
SC N
H
07" TNH,
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H O NH2 -84 WD 2005/067923 PCT/ GB2005/ 000085 The

title conpound (4.1 ng) was prepared using general
wOoreiokoa7923 except that 26 ng (0.18 mmol) PCT/GB2005/000085

(3, 5-di net hyl - 4- isoxazolyl)boronic acid was used

The %&&%o&fd (ﬂhﬁﬁlg ﬁgb&eﬁb ARirg: %énelrblNNE{h()é@OeMz%t that 26 mg

(0.18 Jrapnoh) qqzs dllnqq)yl 47sq>,<gz<elyl)bo\§orgc -pc;,qzwaq up&d sﬁgd( gfsphqny|_|5>oron|c
acid. 7-64 (s, 1 H 7.70 (s, 1 H 8.11 (bs, I H 11.22 (s, 1
M mlz 256 (MF1)+ r.t. 2.62 min. (33)
5-{2-[ (phenyl met hyl ) oxy] phenyl } -1
1H NM%E)KB@' @H% 19@’360%56‘)“8 Hﬁmézé s, @ N 2o © N 6T§‘f3(ttJ4i$Hz 1 H)

repa usi ng general net
7.39 Bx =T HzhatH)F2dhiys, 1 61) %Eﬁ%ﬁoﬂﬁ) 7.70 ?s 1H)8.11 (bs, 1 H) 11 22 (s, 1
I ]phenyl}boronlc acid was used

H)“¢éﬁﬂ4£%5@¥“@ﬁ@ﬂ§1 ﬁronlc acid. The product fromthe
m crowave reaction step was re-dissolved in 0.5 nL

(33) SH2riphghylmethbyl) eyl phenydrti-indsde-Fegarhaxampidei i ed by
preparative HPLC using an acetonitrile/water elution
system The rel evant fractions were bl own down to

drynes ith nitrogen and further dried in a vacuum
pi_st 0l H NMR (400 MHz, DVSO-D6) 6 ppm 5.13 (s, 2 H)
J=2.4 Hz, 1 H 7.07 (t, J=7.4 Hz, H)

=8.0 Hz, 1 H 7.25-7.35 (m 6 H 7.42 (m 3

5, 1 H 7.91 (s, 1 H 8.06 (bs, 1H 11.09
] NMS (Mr1)+ 343 r.t. 3.48 min. (34)

5- (5 quinolinyl)-1 Hindol e-7-carboxamde H O NH2 -85

The title compound (4.1 mg) was prepared using general method A except that 42 mg
(0.18 mmol) {2-[(phenylmethyl)oxylphenyl}boronic acid was used instead of phenyl
boronic acid. The product from the microwave reaction step was re-dissolved in 0.5 mL
dimethylsulfoxide/methanol (50:50) and purified by preparative HPLC using an
acetonitrile/water elution system. The relevant fractions were blown down to dryness
with nitfrogen and further dried in a vacuum pistol.

1H NMR (400 MHz, DMSO-D6) & ppm 5.13 (s, 2 H) 6.48 (t, J=2.4 Hz, 1 H) 7.07 (t, J=7.4
Hz, 1 H) 7.20(d, J=8.0 Hz, 1 H) 7.25-7.35 (m, 6 H) 7.42 (m, 3 H) 7.89 (s, 1 H) 7.91 (s, 1H)
8.06 (bs, 1 H) 11.09 (s, 1 H) MS (M+1)* 343 r.t. 3.48 min.

(34) 5-(5-quinolinyl)-1H-indole-7-carboxamide

N™~
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The title conpound (7.1 ng) was prepared using general
met hod A except that 32 ng (0.18 mmol)

wG2@ai06m9k3 nyl boroni ¢ acid was used i nstead of PEEGBR005/000085
boroni c acid. The product fromthe m crowave reaction

The ﬁﬁ@@orﬂ@@urfde rePafedu eneral method A except that 32 m
di met hyl| suI?oxfr?e)/ met%anol SSg‘gS% and purif 9

(0.18 prupilt Rrauirolinpberontg Agdayas é@é@ dﬁﬁt@mﬂu@‘/ mm b@rqwq §qid. The

prod@deti%m The relexe fraetibPnsteper qabl ortdiskyvedt Oin - 0.5 mL
ess wwth nitrogen and further dried in a vacuum

dlmeg]yéptgqmdefmﬂthqm (@0EFOMHaNd prRAgEieds)oYs Rippretivg KIPLC using an
acetohtﬁleﬂ/véfgn el&tld’rl) 3)/%{412 ﬁ'h@ reléva'ﬁ} fchtﬂ)'ﬁs(v%ere %ﬁvﬂdovﬁ'?to dlfyr'@ss with

nltroqerwd(fgrthqcm)edmgs/awumptsvole Hz, 1 H) 8. 14 (m 2 H)
845(d J=8.29 Hz, 1H)905(d J=4.0 Hz, 1 H) 11.29
VB (I\/H)+ 288 r.t. 61 min. (3 )
1H N;'MR MQQd\@IHz HAVISQyPG )-3Lppan iBridolt, el‘i Az boRAmid@ebs THHDY Mt J=2.7
T, —
Hz, 1glgﬁ7 B?Ré%@%@%ﬁ%éé%)ﬁ.ﬁ% ,é}??ﬁg[lff’lgﬁﬁg-Sﬁﬁo{igH) 7.95 (t, J=7.8
Hz, 11Hh&ﬁ;ht(ma2éfh3ﬂ %WbdF&zad:izmM§.Q%(eidJ1‘=41§tH¥ad Hf11p2eesy il H) MS
Cs The product fromthe mcrowave reaction
(M+1§'°§é?ﬂt was’ re El. ssolved in 0.5 nL
di net hyl sul f oxi de/ net hanol (50:50) and purified by
(35) p(‘papbithalenyhPUGindsled-canboxamideni tri | e/ wat er el ution
system The relevant fractions were bl own down to
dryness with nitrogen and further dried in a vacuum
. ol. 1 HNW (400 Mz, DMSO-D6) b ppm 6.56 (t,
1 H 7.36 (bs, 1 H 7.43 (t, J=2.7 Hz, 1 H)
3 H 7.60 (t, J=7.6 Hz, 1 H 7.81 (s, 1
1H 7.86 (s, 1 H 7.95 (d, J=8.0 Hz, 1
J=8.3 Hz, 1 H) 8.09 (bs, 1H 11.23 (s, 1
. 87 r.t. 3.45 mn. -86 WD 2005/067923
PCT/ GB2005N000085 (36) 3-brono- 5- phenyl -
| e- 7Hcarboxamide B Br N H O NH2

N 00

The title compound (10.4 mg) was prepared using general method A except that 32 mg
(0.18 mmol 1-naphthalenylboronic acid was used instead of phenyl boronic acid. The
product from the microwave reaction sitep was re-dissolved in 0.5 mL
dimethylsulfoxide/methanol (50:50) and purified by preparative HPLC using an
acetonitrile/water elution system. The relevant fractions were blown down to dryness with
nitrogen and further dried in a vacuum pistol.

1H NMR (400 MHz, DMSO-D6) 6 ppm 6.56 (t, J=2.5 Hz, 1 H) 7.36 (bs, 1 H) 7.43 (t, J=2.7
Hz, 1 H) 7.47-7.52(m, 3 H) 7.60 (t, J=7.6 Hz, 1 H) 7.81 (s, 1 H) 7.83 (s, 1 H) 7.86 (s, 1 H)
7.95 (d, J=8.0 Hz, 1 H) 8.01 (d, J=8.3 Hz, 1 H) 8.09 (bs, 1H) 11.23 (s, 1 H) MS (M+1)"
287 r.t. 3.45 min.
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5- phenyl -1 H i ndol e-7-carboxam de (30 ng, 0.13 nmol)
and N-bronosuccinimde (25 ng, 0.14 mol) were
wale@sobmesl in dry dichl oronethane (5 ni) and sSPCT/GBEA005/000085
under a nitrogen atnosphere at roomtenperature for 5
(36) @‘B%rﬁo-ﬂﬁﬁ‘ergl-ﬁHﬁh@ol’@ﬁ-cﬁhﬁﬁaﬁﬁ&e adsorbed onto silica
and purif by silica flash chromatography using a
di chl or omet hane/ net hanol el ution systemon an | SCO
sql 6x machi ne. The rel evant fractions were conbi ned
concepgtrated in vacuo, re-dissolved in 0.5 nL
f oxi de/ met hanol (50:50) and purified by
& HPLC using an acetonitrile/water elution
syst The& rel evant fractions were bl own down to
dryness wit h nitrogen and dried in a vacuum pistol to

FDBNHE ppm 7.36 (t, J=7.4 Hz, 1 H 7.50 (m 3 H)

7.53 (bs, 1 H 7.80 (m 3 H 810 (d, J=1.5 Hz, 1 H)

833 (bs. 1 H 11.45 (s, 1 H M (M1) 313/315 (1:1
5-phdrif- HH)mdolé 7- carlfl&amde (3031?@ (313 ﬂﬂﬂolﬁatﬂi‘ﬁl%‘rbmbsuccmlmlde (25 mg,

0.14 BpbAgra HieRierh oo Sehprmaane Eombbany S4ed Usdel § nitrogen

atmo3pbrdlat eslE YshbsYattire gor( § hlrsd The InikRirdiRk ) theye fp?e adsorbed onto
di ssol ved i n djchl oromethane (150 nlL) and stirr

silica, e Pulfief] ¥ oglise flasthSeateoraphy dsist érﬁié‘?‘ﬁ'ﬁ%”ﬂeéh?rl?/metham‘

elutloﬁ%y@% ®n a-ﬁhI%d(ﬁQG’{G)@ﬁlaﬂhlﬁé U"FPleV\@lierﬁr fradtioRe %re’\ﬂcbﬂﬁbmed and
um hydr oxi de sol uti on separ ated and t hen

concnfriechtit Xeexs. ira-disselygdtia Q;é vak dﬂ@ethvlﬁwr%'d@émﬁ%\aﬂ@ (89:59) and

purm@@'b? r&arhle( APLE Bing &7 acmnmgﬁ\/a@e@@?@t?on 88/6stem The relevant
2005/ 000085 1 °H NMR (40

fractignyeye bloya ogniip dryness w;thg@tregﬁn afnd_ﬁine;d Biea Q/gcqun pbstol to give

11m§o?91e(tﬂlecém?)o§n&‘|z 2 H 809 (s, | H 832 (bs, 1H
MS (M1) 361 r.t. 3.56 min. This

conpound may be used in the preparation of

1H NMP% ﬁg car% 3(53%% Z3% @i RPN -11H) 7.50 (m, 3 H) 7.53 (bs, 1 H)

7.80 (m, 3 H) 810 (d, J=1.5Hz, 1 H) 8.33 (bs, 1 H) 11.45 (s, 1 H) MS (M-1) 313/315
(1:1 ratio) r.t. 3.48 min.

(37) 3-iodo-5-phenyl-1H-indole-7-carboxamide
Ol
0
N
H
o] NH,

5-phenyi-1H-indole-7-carboxamide (0.80 g, 3.39 mmol) and N-iodosuccinimide (0.76 g,
3.39 mmol) were dissolved in dichloromethane (150 mL) and stirred under a nitrogen
atmosphere at room temperature for 16 hours. The reaction mixture was partitioned with
sodium hydroxide solution (2 M), separated and then concentrated in vacuo to give the
title compound as a beige solid (1.16 g).
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H O NH2 Ceneral nethod B 1, 1-di net hyl et hyl
7-1 (bis{[ (1, 1-di net hyl et hyl ) oxy] car bonyl } am no) car bony
w0 260340619aD- 5- phenyl - 1H i ndol e- 1- car boxyl at e PEDGBRY05/000085
75 nol ), phenyl boronic acid (18 ng, 0.15 mmol),
pot assi um car bonate (30 ng, 0.138 mml) and
1, 1" - bi s(di phenyl phosphi no) f errocene
1H N§iR (08 Mpal M&Qn X& ppm 7533776 JE Fbig) 1ubredQ Grut Akd-46n(s, 1 H)
ne s ( t
Z79ﬂ%urzﬁﬂﬁ%g{ﬂﬁltrg 1h4y%ﬁg(gggc??gﬁsﬁgiﬁdﬂgqﬁggnp{)é%1rt 356
min.filtered through a 1 g silica solid phase extraction
cartridge, concentrated in vacuo and then re-dissol ved
in 0.5 nL d|nethylsquOX|de/nethanoI (50:50) and
This pempdunsomay be uegrhindbe pieppIRtion 9§ intrymediate (7)
acetonitrile/water elution system The rel evant
fractions were blown down to dryness with nitrogen,
(38) 3,6-dipkamyli¢tindoleeTcarhwixapddel ) and concentr at ed
hydrochloric acid (15 L) and then heated in a Smth
synt hesi zer m crowave for 5 mnutes at 150 C. The
sol vent renmoved in vacuo to give the title
compound ng). 1 HNWR (400 WMHz, DVSO D6) 8 ppm
4 Hz, 1 H 7.35 (t, J=7.4 Hz, 1 H)
7.65 (d, J=2.5 Hz, 1 H 7.73 (d, J=7.3
80 (d, J=7.3 Hz, 2 H 8.08 (s, 1 H 821
1 (bs, I H 11.39 (s, I H M5 mz 313
, . 3.61 mn. -88 WO 2005/067923
PCT/ GB2005/ 000085 (39)
3- {g=1 Cret hyl sul f onyl ) ami no] phenyl } - 5- phenyl - 1H-i ndol e
-7-carboxamde CH3 OAS '-O NH gHN O NH2 The title
compound (12.3 ng) was prepared using general nethod B
except that 39 ng (0.18 mmol)
4. t hyl sul f onyl ) am no] phenyl } boroni ¢ acid was used
Ge“é'ﬁ%'%"%ﬁﬁ“ﬂ% phenyl = boronic aci d. 1H NI\/R (400 MHz,
DMSO-D6) b ppm 3.01 (s, 3 7.3-7.36 (m 3 7.48

1,1 df]'u%h%let,gyl 75&3%{[%171Q&n?taﬁg@&gégfﬁzbory%n@)%b?@ﬁ%153&9 5-phenyl

-1H-indole-1-carboxylate (50 mg, 75 pumol), phenyl boronic acid (18 mg, 0.15 mmol),

potassium carbonate (30 mg, 0.138 mmol) and 1,1’-bis(diphenylphosphino)ferrocene
dichloropalladium (Ilf) (5 mg, 6 nmol) were combined in dimethylformamide (1 mL) and
heated at 80 °C for 2 hours under nitrogen. The reaction mixture was then filtered through
a 1 g silica solid phase extraction cartridge, concentrated in vacuo and then re-dissolved
in 0.5 mL dimethylsulfoxide/methanol (50:50) and purified by preparative HPLC using an
acetonitrile/water elution system. The relevant fractions were blown down to dryness with
nitrogen, re-dissolved in ethanol (2 mL) and concentrated hydrochloric acid (15 ulL) and
then heated in a Smith synthesizer microwave for 5 minutes at 150 °C. The solvent was

removed in vacuo to give the title compound (5.8 mg).
1H NMR (400 MHz, DMSO-D6) & ppm 7.27 (t, J=7.4 Hz, 1 H) 7.35 (t, J=7.4 Hz, 1 H)

7.47(m, 5 H) 7.65 (d, J=2.5 Hz, 1 H) 7.73 (d, J=7.3 Hz, 2 H) 7.80 (d, J=7.3 Hz, 2 H) 8.08
(s, 1H)8.21 (s, 1 H) 8.31 (bs, 1 H) 11.39 (s, 1 H) MS m/z 313 (M+1)" r.t. 3.61 min.
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8.20 (s, I H 8.30 (bs, 1 H 9.72 (s, 1 H 11.37 (s, |
H Ms mz 404 (M1) r.t. 3.15 min. (40)

WG 2ho6mpk3 3- (3- pyridi nyl)-1 Hindol e- 7- car boxaP€TE&BRI05/000085
gH O NH2 -89 WD 2005/ 067923 PCT/ GB2005/ 000085 Genera
AN, ofll {}-5-phenyl-1H-indole-7-carboxamide

(39) -% iggy%fﬁgﬁgﬁﬁg?ﬁyﬁg$ﬁ9])gxy]%arbonyl}anino)carbony
| ]-3-iodo-5-phenyl -1Hindol e-1-carboxylate (100 ng,
0.15 nol ), 3-pyyi dinyl boronic acid (37 ng, 0.30
nmol ), potagsjbﬁ%carbonate (60 mg, 0.28 nmol) and
1,1 - bis(diﬁﬁﬁﬁglphosphino)ferrocenedichloropalIadium
(1) (10 ng, X2 nol) were conbined in
di met hyl formam de (2 nlL) and heated at 80 C for 2

hours unde rogen. The reaction mxture was

nto silica in vacuo and purified by

- chr omat ogr aphy using an et hyl

| ohexane/triethyl am ne elution systemon an

N\ynachi ne. The conbi ned fractions were

e¢d in vacuo, re-dissolved in ethanol (2

heateg.in a Smth synthesizer mcrowave for 5 mnutes
at $50 ®H:The et hanol was renoved in vacuo and the
residue re-dissolved in 0.5 nL
di met hyl sul f oxi de/ net hanol (50:50) and purified by
The fitfecgamadundg(12)3R0E) was Ppeepanediasihg giehenal aletiaddeB exteptitibat 39 mg

Syst he.rel evant fractions were bl own down. to
18 DALkt R Dy BBeriBe fa $48 ofiatlingeRd of preny
boromighcidlH NVR (400 MHz, DMSO-D6) S ppm 7.36 (m 1 H)
7.50 (t, J=7.7 Hz, 2 H 7.60 (bs, 1 H 7.86 (d, J=7.3
Hz, 2 H 7.93 (dd, J=5.5, 8.0 Hz, 1 H 8.05 (d, J=2.8
1H NNR (4boH)HS . BMSOdD6Vs3pm 19201 &, BIH)&.82.365(m, B k) 7.88 38 J=7.7 Hz, 3
bs, %_Fg 8.66 (d J:SLQ Hz, 1 H% 8.79 Ld, J=8.0 Hz, |
H) 7.%5 @, 2.5 He, TH) 71 1d.9/e8(8sH212 Hy) 78 1 /=5 aMgnd ) 807 (5, 1 H)
8.20 gs,t1-H)28.§($(H§, A H)4l72 15, 1 H) 11.37 (s, 1 H) MS m/z 404 (M-1) r.t. 3.15 min.
-(4-{[ (2-am noet hyl ) am no] car bonyi } phenyl ) - 5- phenyl - 1
H-i ndol e- 7-carboxamide O H N NH2 N

(40) 5-phenyl-3-(3-pyridinyl)-1H-indole-7-carboxamide
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H O NHZ The title conmpound (55 ng) was prepared using
general nethod C except that 124 ng (0.30 mmol)

WO 200606223 {[ (1, 1- di met hyl et hyl ) oxy] car bonyl } amPeDG8RU$1000085
] am no} car bonyl ) phenyl] boronic acid was used i nstead

G _BYdd @i nyl boroni ¢ acid. -90 WO 2005/ 067923
e"%‘rﬁ@%oosl 000085 1 H NMR (400 MHz, DNVBO-D6) S ppm

3.01 (t, J=6.2 Hz, 2 H) 3.55 (q, J=5.8 Hz, 2 H) 7.36

1,1 qlq)net{?yl?é]yk g%begg f_réetﬁgle&byl)c;}xyé%r%@%ag\m%r%&r?yﬁ%—%?b 51 -phenyl
~1H- .ﬁd&é 1Q<§brbol<y%§e5( k0 %nd:)bo%oprﬁdl) Sip@rl&nﬂaorgzlcl-%m& (iBI mg, 0.30

> o Tolassigion. scaponaier) @8 cambe. 9 MRl sged | 1.1
bls(d%iglléﬁsxh?nggrrg’c%n%?&hl()ﬂ?r)allad|um (n ( 10 mg, 12 pmol) were combined in

thyl oxy) - 3- (4- met hyl - 1- pi per azi nyl ) phenyl
dime}tyifomagnaice 62 mil) Ak deptgd ats3GhHe fgn 2 mours under nitrogen. The reaction

le’[l{?]- Wi%ch_é 83?@8%_‘? 8@%{51_!&9{}% {%t eo%dgﬁrfr[sglﬁx ngg%sMhrothography
usingramp athetl acsiatecyplanexane/inethyainit: etidiopt sysiem QlllafijCO sq16x
macfflgfe (?Pi c?wéinw |fr&<2§8n53w?r2 cﬁggﬁntratid in \I{)aecrug,zrentg}ﬁ \hed ml e]thanol 2

mL) Nnaot&ieRPAEH ) midiesthldric BQd qnbcy lgcamb wastedsidal smttlea@nthemzer
of 3-pyridinylboronic acid. 1 H NWR (400 MHz, DMSO D6)

micregy p53anyies at 35¢/Co e ¢thano! pvasremoped (rbgacuqz gq the residue

re- dl)é_EoT\%ld( ﬁ) 09 T?)czg'l %ﬁ/%ﬂ‘gxdﬁlﬁwiheﬁ@ 55]0 %’b Znoa@ (lﬁed ‘E)y Fﬁiréparatlve
HPLE uahg(an acgtadjtriie/veat¢meluticresystarz., The Fgle\@n@ga@tgpns ytege blown down
to ariffgs Syflnifagdhy b Yyednd bubedmpiin handh > 10 S 2
560.6 (Mrl)+ r.t. 2.71

1H NMR (400 MHz, DMSO-D6) & ppm 7.36 (m, 1 H) 7.50 (t, J=7.7 Hz, 2 H) 7.60 (bs, 1 H)
7.86 (d, J=7.3 Hz, 2 H) 7.93 (dd, J=5.5, 8.0 Hz, 1 H) 8.05 (d, J=2.8 Hz, 1 H) 8.14 (d, J=1
Hz, 1 H) 8.32 (s, 1 H) 8.38 (bs, 1 H) 8.66 (d, J=5.0 Hz, 1 H) 8.79 (d, J=8.0 Hz, 1 H) 9.24
(s, 1 H)11.81 (s, 1 H) MS m/z 314 (M+1)" r.t. 2.63 min

(41) 3-(4-{[(2-aminoethyl)amino]carbonyl}phenyl)-5-phenyl-1H-indole-7-carboxamide
N

O NH,
OO
N

07 N,

The title compound (55 mg) was prepared using general method C except that 124 mg
(0.30 mmol) [4-{[2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)ethyllamino}carbonyl)phenyl]
boronic acid was used instead of 3-pyridinylboronic acid.
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mn (43)
5-phenyl -3-[3-(trifluoronethyl)phenyl]-1H i ndol e-7-car
whoooanses F/ | . FF N HONHZ -91 WO 200e¢DEBI®3/000085
PCT/ GB2005/ 000085 1, 1-di net hyl et hyl
1H NMFE gﬁoﬁghé é@ﬂisé' :ﬁ@ta“wdn%fqﬂn(} Qg] TRt bpn%éberm nﬁ)@@ﬁ!@ozlw) 7.36

- -car 'ate

(t, J=0.3 Hznirdl))7. 4q 8- 4-—t7r$ Hz, ddiof? Iﬁl% )1plﬂ)aﬁ57|9] (dbeST%ﬁ FfZe 1alé)i 682 (d,
=780 2m7 délfl&]sﬂg@'ez APt RE 34 UBsCRHRON B 8 AR, TH) P1Rdbs, 2 H)
8.26 (5, s1(ld) PBAIS, SHiosHIR floy #BBrHve drtdl 6BB 6 Ip)l IMRIMIABEP (Y+1)" rt.

239& ng, 9 nol) were conbined in dinethylformmde (2
' '3 and heated at 80 C for 2 hours under nitrogen. The
reaction mxture was pre adsorbed onto silica in

B e

5-phehylt1mmcmjs-7marmmdb$ﬂ®mql 6x machi ne. The conbi ned
fractiong vvgre concentrated in vacuo, re-dissolved in

et hanol (R anﬁ/&oggﬁnt rated hydrochloric acid
(15L) and th ed/in a Smth synthesi zer
' m nutes at 150 C. The ethanol was

vacu00and the residue re-dissolved in 0.5
e hyIsqu i de/ net hanol (50:50) and purified by
> HPLC using an acetonitrile/water elution

drypess Wi t h nitrogen to give the title conpound (5

ngy9~. NHH NVR (400 MHz, DMSO-D6) 6 ppm 7.35 (t, J=7.4
Hz, 1 H 7.40 (t; J=7.7 Hz, 2 H 7.52 (bs, | H 7.61
(d, J=7.8 Hz, 1 H 7.70 (t, J=7.7 Hz, 1 H 7.8 (d,

The ﬂﬂé%é’m;b‘&und%_i)m@) ®4s ()Eiapaﬂetﬁu& eherd) metRRY €excdptthat 111 mg

(0. SOH)'nrpgg A4 gthé/pp(yi))(i M [ne!t_%'l -@lqgﬁrégm)(i)‘m?nyl]amlno?cargonyl)phenyl]
boroic BERWrside Gestdad bfi PidfyibotsHi®axam de  Br VHN O NH2

1H NMR (400 MHz, DMSO-D8) & ppm 2.33 (bs, 3 H) 2.62 (bs, 4 H) 3.03 (bs, 4 H) 3.78 (s,
3 H) 6.92 (d, J=8.8 Hz, 1 H) 7.36 (t, J=7.4 Hz, 1 H) 7.41 (d, J=2.3 Hz, 1 H) 7.46-7.53 (m,
4 H) 7.82 (m, 3 H) 7.9 (d, J=8.5 Hz, 2 H) 8.05 (d, J=8.5 Hz, 2 H) 8.11 (s, 1 H) 8.15 (s, 1
H) 8.29 (s, 1 H) 8.34 (bs, 1 H) 10.05 (s, 1 H) 11.55 (s, 1 H) MS m/z 560.6 (M+1)" r.t. 2.71

min

(43) 5-phenyl-3-[3-(trifluoromethyl)phenyl]-1H-indole-7-carboxamide

-91-



5-brono-1 H-indol e-7-carboxam de (100 ng, 0.42 mmol)

and N-iodosuccinimde (95 ng, 0.42 mol) were
wale@sobiwesl i n di chl oronmet hane (10 nL) and sti r PETGBR005/000085

roomtenperature for 16 hours. The reaction mxture

1 1-dW§thng{?§l ?T{bﬁé{fﬂ @fbﬁﬂeﬂWlbfhyﬁ&@ﬁ]d#ﬁbMémmog@rﬁ@wtﬂ I@ﬂo—(52phenyl

rated and the organit c Iaye pre-a

b
. H-ngmleaacarbpwz@ 78 o107 Breth [ouiorbmBRDDansY TepPhicacid (43
mg %mmn)apmbté&mﬁg Bridhbe  amet Ae- /e ormalme and 1,1

i ent system on the | SCO sql 6x machi ne.
bls(dm@be)damuspﬁmabferrwew@h@er@Mﬁwd”)aﬁeﬁ m@eﬁwibv\@@ Wﬁnbmed in

e 4FoktoR o ST A Py . o rescion

mlxtlDNﬁ@slmé-aﬂscp:rped dn®ilics, in Vaddo shdg@urified by -silica flegh cnrom)atography

v 008 koot b b5, 10 st

macl3nel 7 The combihB)l f&ctldnse\wml con@ergiabet indiacyb,) r-eSdlfsﬂ@érwll in Bthanol (2

) S SR S, bl e S

mmréWéi)e)for 5¢ﬁihut€h l’é\‘lﬂﬂ BOXCd el' he(étﬂarﬁ)l Wasabmavéd i Mceolandithe residue

re- d‘isod‘@ﬁ'eﬁ‘y@ éemhywweﬁ*ybﬁtﬁewﬂ%(mm?éw' RRIPACAND PLEEeh Py RipRarative
HPLC6&md8n a%eﬁﬁntﬂlé‘ﬂ/{/éter\/\@@tlb\?@yﬁgnﬁt TRS Irensvaridiedctions were blown

nitrogen for 18 hours. A nol ecul a S|eves (10) were
dOW'h@dgun%ﬁdV'Wéﬂﬂf%@"cter%U%aﬂﬁf 6PMBOYNG(PHRY)- 22 hours

before cool ing to roomtenperature and t he addltl on of

wat er After concentration N vacuo
1H NM%(%MHBI MSQREDLS 8P 30 (tpdF 74 Heal iHBrT- ‘ER/“S‘/V tHz, 2H)7.52
(bs, r@ﬁrgar?g o C lorgﬁgw 109(&'19:737 Hz, 1 H) 7.8 (d, J—-73Hz 2H)784 (d J=2

t hane/ ammoni a %r adi en

Hz, 1 800.99%E6% Meb h fe, 2itbI&eQ (s, t1hd) 8 ﬁébﬁehl"éﬁé 5§| @ehél "M miz
9y Lt A5, a yel lowbrown oil. After dissolution in
879 @?9&%0?}5@3 gﬁam al acetic acid (50:1, 15 nL) and the
addi ti on of palladi um hydroxi de on carbon (20 w %
3l | he m was stirred vigorously
(44) Sﬂ’dgi}% 3 orlrglélgﬁé?lgbg?gpbé%%%mgeen for 3 days. After
filtration through celite and concentration in vacuo
Wi th pre; adsorbtion onto silica, purification by
Si I i ca hr onat ography using a

Br

5-bromo-1H-indole-7-carboxamide (100 mg, 0.42 mmol) and N-iodosuccinimide (95 mg,
0.42 mmol) were dissolved in dichloromethane (10 mL) and stirred at room temperature
for 16 hours. The reaction mixture was then partitioned with sodium hydroxide solution (2
M), separated and the organic layer pre-adsorbed onto silica in vacuo. Purification was
achieved by silica chromatography using an ethyl acetate-cyclohexane gradient system
on the 1ISCO sq16x machine. The relevant fractions were combined and concentrated in
vacuo to give the title compound (96 mg).
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the title compound (5.3 ng, 0.015 mol ). Alternative
procedure: A m xture of 5-phenyl -
wokisda19e3 7- car boxam de (756 ng, 3.20 mMmmol), pRPCEHESRWEI000085
hydroxi de (1.98 g, 35.3 mmol ), and
1H NMF@FJM)'M@Z HSOLDE) r&)@ﬁn W@Chh—gm 88(d( 5=24 H, 131’) 7060 (bs, 1 H)

) in nethanol was ated at reflux
7.93 (d, o §erz. o) 884 Hemﬁsﬂ) h B Hé?') M5oRy7 86p/80 6101 5%@0 (M) rt.
3.47 Mglroxi de (180 ng, 3.20 mml) was added, and refl ux
continued for 5 days. After concentration in vacuo
Wi th pre-adsorbtion onto silica, purification by
[ -7-
(49) S| RSP AR AR LBl T-carbmamide. e on an
-93 WO 2005/ 067923 PCT/ GB2005/ 000085 | SCO sg16x
machi ne yielded a m xture of internedi ate al kenes (463
rrg) as a yeNI—eWL orange oil . After di ssolution in

pal | adi um hydr oxi de on carbon (20 wm %
93 ng) the mxture was stirred vigorously

an at nosphere of hydrogen for 3 days. The

reacti onlmi xture was filtered and concentrated in

a W th pre-adsorbtion onto silica. Purification by
pr &ar 8f:i ve HPLC was fol | oned by di ssolution of the
purified material in methanol (5 nL). The nethanol
sol uti on was passed through an am nopropyl solid-phase

A mixdwiter ef3-plaenyt Arftindayé-carhoxamideg(20R trhg, 8 amod!), (sBdivir) methoxide

| @l ' L
(10. 3%9 o% ) §M@|L{B§ﬁtrﬂﬂa?ﬁﬁ@é ? gurﬁll%ﬁ 39? gg(gﬂ%ﬁ?r%gfflyhgwndmone
hydrqch@odwdram\/mmp 8.56pmnp)) oaas( heated mt Jefix ugdan)nittogsh for 18

4
nours FiA e i) (Bers et shdzeni'onblug: L it g5 nours
beforg.apgling t, rogmiter@etatyre and)the ag@itionl of wated.(b N, AfterHjoncentration
i vadghd ohp-af o Spto ilch ot e ctfory o usin -
methancm)dit%nlcﬁame’daané’/amc&mgra@ient gysted obCaroBq®sq16x MHpchis yielded
the iffncfie! Yo" o meh 80 liiekln o1, Atter sispaltn iy sgpanct
glacidl -gohtin ptid350:1; 1§ phidnardnihersddjtiod- qfi gediadidimlyydrexide on carbon (20
o He - % i , . A

wivo galdighergt 680 A TR s, Pt obiBtso il =g 4bshere o
hydrageuol fpr 3pdayasAitemfiltration through celite and concentration in vacuo with pre-
adsorbtion onto silica, purificaton by silica chromatography using a
methanol/dichloromethane/ammonia gradient system on an ISCO sq16x machine yielded .
the title compound (5.3 mg, 0.015 mmol).

Alternative procedure:

A mixture of 5-phenyl-1H-indole-7-carboxamide (756 mg, 3.20 mmol), potassium
hydroxide (1.98 g, 35.3 mmol), and 1-ethyl-3-piperidinone hydrochloride (5.24 g, 32.0
mmol) in methanol (35 mL) was heated at reflux under nitrogen for 20 hours. A further
portion of potassium hydroxide (180 mg, 3.20 mmol) was added, and reflux continued for
5 days. After concentration in vacuo with pre-adsorbtion onto silica, purification by silica

chromatography using a methanol/dichloromethane/ammonia gradient system on an
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hydr oxi de (2.08 g, 37.1 mmol ), and
1- (phenyl net hyl ) - 3- pi peri di none hydrochl ori de hydrate

W@ 3008067923 33. 60 nMmol ) in nmethanol (35 nl) was PEBRGBAAN0008S
reflux under nitrogen for 20 hours. A further portion

ISC@E%’F@@ ﬁ%%thB‘JB(@HoOé'rﬁﬁﬁtufé@wﬂé‘tme'iha'ie? dREPk} (46 r@)dﬁda yellow-

 ux contjnued for 5 da Af ter conﬁsntr

orange]owét% digselntiof iB-edbrnel glarigha 630 PPda20m &nt The Sddition of

palla@MﬁLBV%&i‘d@nor*PYcaﬁidn' EZ@) WSO PRIRANRAPYY HE) M Mixture was stirred
ahol / di chl or omet hane/ ammpni_a gradi ent  system

vigorgusly SUesr<a Frogahase gE hxqrgg%@r 3 davs+ heeregstion mlxture was filtered

and %ﬁc‘%ﬁﬁ?@baﬁe\/&hg%@ﬁpre@&%m% dHio &ilicgd- Purﬁﬁgﬁ‘orpbi/ preparatlve
di ssol ution in ethanol m.) and the additio

HPLGfwas sollomeruby Isjasplaiion ©f dhe d%Hr '196?‘1 r(‘?*@”ﬁk o pethangl 19'1511 mL) The
methé@@ / émtlohg}?e(a)grgéésléﬁ Shia8h Bl AmPBpropPrtsNB-pHade /X483 cartrldge

@B200 085 vigorously under an atnosphere of
rinsingywitlo gethemet (Smihyend the compings r@@h@n%@l@m%@m%aﬁr@tﬁﬁ in vacuo
; ' 20 W % pal | adi um 150 was
to yléz!lwdg{g ?flb%%gﬁ{&ﬁg@&%?g&ﬁ).e was sltoi rred vigor oung/ under
an at nosphere of hydrogen for 24 hours. After
1l L
1 NI A2, B000;68TS BRCALS oyl 7 430, 136 (L 4E15 8, 4 0 e
H) 1.86-1r84) (nariHp2aI0R 4d.i Jahl 1Byidz, dbeIé 382 %Qaﬁb,o?hHQ 2®8vd.86 (m, 2 H) 3.08
f = A =
@ 5oPa P SR B AT (O s bl e 3 g =74 bz
H) 7|40lﬂbl'S$, 1t Hp7 484t tUraiT i, >2tld}é79v(d,sJ=f7 $ tHer 2dH) &8 (s, 2 H) 8.23 (s, 1

) GRS i B A A Vi e gea T T Y

5- phenyl - 3- (3-pi peridinyl)-1 Hindol e-7-carboxam de
(23 7 mg, 0.07 mmol) and

0 SRR o o g

(phebylpiethyl)-3Sip&riding+iHsindple-7-Latboxaddte- 7- car boxam de 1H
NVR (400 MHz, CD30D) 8 ppm 1.85-2.04 (m 2 H 2.09 (d,
J=13.3 Hz, 1 H 2.25 (d, J=1 Hz, 1 H 3.05 (t,

J= 123Hz 2 H 3.37-3.48 (m 3.63 (d, J=11.0 Hz,
.32 JE7.5 Hz, 1 H) 7.45 (t,
2 7.98 (d, J=1.3

s, 2 H LOM

5

8.38 (

ta for

iperidinyl]-1

(OOI\/Hz CD30D) 8 ppm

1.96-2.10 (m 2 H 2.21
' m 2 H 3.41-3.51 (m 2

H)367(d Hz, 1 H) 8 (s, 2 H 7.32 (t,

J=7.3 Hz, 1 H 7.42-7.51 (m 6 H) 7.64 (d, J=7.3 Hz, 2

A miurd- 38 é‘fﬁheﬂyf—ﬁi—fgmdole-? carboxamide (794 mg, 3.36 mmol), potassium
hydroxide (2.08 g, 37.1 mmol), and 1-(phenylmethyl)-3-piperidinone hydrochloride hydrate

(8.19 g, 33.60 mmol) in methanol (35 mL) was heated at reflux under nitrogen for 20
hours. A further portion of potassium hydroxide (189 mg, 3.37 mmol) was added, and
reflux continued for 5 days. After concentration in vacuo with pre-adsorbtion onto silica,
purification by silica chromatography using a methanol/dichloromethane/ammonia
gradient system on an ISCO sq16x machine yielded a mixture of intermediate alkenes
(750 mg) as a red-orange oil. After dissolution in ethanol (25 mL) and the addition of

palladium hydroxide on carbon (20 wt% palladium, 150 mg) the mixture was stirred
-94 -



Hz, 1 H 7.95 (d, J=2.3 Hz, 1 H 8.45 (s, 2 H LONM
mz 410 (Mrl)+ r.t. 2.48 mn. (47)

w@2(¢03/063ed ohexen- 1-yl ) - 5- phenyl -1 PCT/GB2005/000085
H i ndol e- 7- car boxamde NH O NH2 -95 WO 2005/ 067923
v1gor8&§[{/ ere“oﬂhyﬂrﬁ%éh o 55d@}$veu1'ﬂner por’uon of palladium
ndol e- 7- car boxam de

hydrmdﬁ dxpfdeorc 20wi%, pa&edildnnm ‘é(ﬁ%l 689%4 aﬁ@)&%\% M%U@W%S“"ed

wgor%sly 24nder MR étm&pﬁsﬁe'"'aﬁohydrageﬁﬂibr\/\% et e hrk ﬂﬁaﬂbn and
24 hours before cooling to roomt E?n;)%atur

concgdtrﬁi@mlrﬂ $89USh they TREGOWE I FIESQVR] Bret BVl éP‘?%aC'd (251,
26 rr{d%ﬁj }Sélﬁddﬂﬁﬁi hydrsxndé fth:abeﬁRQU m\ﬂ%(éa‘ilﬁdl D@h 5@$ng?) was added After

stirring ggorpugly L?r\\gp? gn I|£|)tmgsp,hgarq of yt(lrﬁgely fqn]) 2% hggrS( gge regctlcpq) mixture
was ﬂ)é‘l%d(ﬁa) %nc'é')‘ntr%’teaﬁn(\?acué With ér@gds&lﬁfbn(&ﬁto?sjl@a ﬁuﬁﬁcatlon by

preparafije SIRO.C yisided 3-phenytd-(B-pipetidinyl)-dHsndgle -qarngairldqié?: 7 mg,
0. 07(_%ng)| F%n&uq\@éﬁylz?a WZpl"kwmefhyf i)-3- lpér@Kylm R-ind A& - carbOéamlde

c ohexyl phenyl dol’e- -car boxam de

(22.5vp0, Qkoéﬂmhy on of

3- (1-cycl ohexen- 1-yl)-5-phenyl - 1H i ndol e- 7- car boxam de

(166 ng, 0.53 mmol) and pal | adi um hydroxi de on carbon
Data(f205mn'a$-l(%ﬂinﬂmdl®6) tijindeledtearhoxagideci al  acetic

acid (50:1, 51 nmL) was stirred vigorously under an

at nrosphere of hydrogen for 4 hours. After filtration
1H l\mmi(ttﬁimhlélzt CRtODNS ipprv H862.Ah e r 260 1210, VEGHB-Hp, den) 2.25 (d,

I8 18R Y Lo 215 0 408 B BFEBIE. 00,9 111 720

(s, 1A€ﬂ)tEB2 $&pa7aE Hant of) T4tk (tpheise iz, 2hd) 6784d) &=hHBddze 2vbdt)s7 98 (d,

Le U I iltered and
J'1%Bﬁtﬂﬁ?gg)t%’éga%ﬁe@%&kﬁg%a( 1e2dH§ he title conmpound (169
LC/M8yin/z Z20H{MNNIR 4020V, CDCl 3) 6 ppm 1.29-1.38 (m 1 H)

1.47-1.53 (m 4 H 1.80 (d, J=12.0 Hz, 1 H) 1.83-1.91
(m 2 H 2.11-2.18 (m 2 H 2.90 (bs, | H 5.50-6.6.40
Data(fbs 5-phehiyl-3-[1-Bohenylmethyl)-3-piperidinyl]-1H-indole-7-carboxamide

1H NMR (400 MHz, CD;0D) & ppm 1.96 (qd, J=12.3, 3.8 Hz, 1 H) 1.96-2.10 (m, 2 H) 2.21
(d, J=12.8 Hz, 1 H) 2.90-3.01 (m, 2 H) 3.41-3.51 (m, 2 H) 3.67 (d, J=11.6 Hz, 1 H) 4.28
(s, 2 H) 7.32 (t, J=7.3 Hz, 1 H) 7.42-7.51 (m, 6 H) 7.64 (d, J=7.3 Hz, 2 H) 7.88 (d, J=1.3
Hz, 1 H) 7.95 (d, J=1.3 Hz, 1 H) 8.45 (s, 2 H)

LC/MS miz 410 (M+1)* r.t. 2.48 min.

(47) 3~(1-cyclohexen-1-yl)-5-phenyl-1H-indole-7-carboxamide
g e
l’:‘I
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(s, 1 H 7.37 (t, J=7.4 Hz, 1 H) 7.49 (t, J=7.7 Hz, 2
H 7.58 (s, 1 H 7.65 (d, J=7.5 Hz, 2 H 8.02 (s, |
woR00806023 (s, 1 H LCOMS mz 319 (MHl)+ r.t. 3P@BGBRIV5/000085
-96 WD 2005/ 067923 PCT/ GB2005/ 000085 (49)
3-{1-[ 3- (net hyl oxy) phenyl ] et henyl } - 5- phenyl - 1H-i ndol e-
7-carboxamde O--CH3 CH2 YH O NH_A mxture
A mixtyRe | 5-phenyi-iHdneole-7 carRamdel 509 1 5192 16. W?ﬁmp?tassmm
hydrcﬁéﬂ%yhan WAIBL HexintRol), (éhli &cf&ae%noﬂeQ?_@4|\fn§oi1J5 infAolh th mgthanol 2

5.88 mmol 3- et hoxyacetophenone (0.
mL) mas zemd n@to 6P Wasthe?ét élurat befere peolintide fePRY &yarerpiye and

conc4r§ AZgH fig va@%fﬁﬁﬁcﬁ?ﬁ tbkgﬁ églgtbv% H g)w%%s %B%Synd (186

mg) as 8ligittyelol solidon i n net hanol , 5. 88 nmol ) were added,
and reflux continued for a further 3 days before
cooling to roomtenperature. Water (5 nlL) was added
1H NOARI(4ausiHy, DMSD-DBERS pphut.B68+1.67c n.c2 Hif rlat3et 78 fmy ad1)a2.25 (bs, 2

) 24585t 528, d e Rt der b e DR 77 H, 2 H)

7.77 (&8 Hnr2 RY8.00, s H)es. 06 s, ddd))&ﬁ@(d d Hotin1 (s, 1 H)
and ncentrat| on in vacuo with
LC/N{?r "Pza%@gd]{@ﬁ) d“gi lica. Purification by silica

chr omat ogr aphy u3| ng an et hyl acetate/cycl ohexane

nt S on, a | 6 rrachi ne foll owed by
Ms)%r"é‘ﬁ AN A phﬁ'“ﬂ’w E"Id&L%?'t%ﬁéb"gf geconpound (5.5 )

as a yellowoil. 1 HNW (400 I\/Hz, CDCI 3) 6 ppm 3. 80

(s, 3H 552 (s, 1 H 561 (s, 1H 5.80-6.50 (bs, 2

= , 223 H, 1 H 7.05 (bs, 1 H 7.09

7.26-7.36 (m 4 H 7.45 (t, J=7.7
A 3 2 H 7.62 (s, 1 H 7.94
10,35 (bs, 1 H LOMS mz 371 (MH1)+ r.t.

&

A suspension of 3-(1-cyclohexen-1-yl)-5-phenyl-1H-indole-7-carboxamide (166 mg, 0.53
mmol) and palladium hydroxide on carbon (20 wt% palladium, 33 mg) in ethanol/glacial
acetic acid (50:1, 51 mL) was stirred vigorously under an atmosphere of hydrogen for 4
hours. After filtration and concentration in vacuo the resulting light-green foam was
partitioned between ethyl acetate and saturated aqueous sodium hydrogencarbonate
solution. After separation of the phases, the organic phase was dried over magnesium
sulfate, filtered and concentrated in vacuo to yield the title compound (169 mg).

1H NMR (400 MHz, CDCls) 8 ppm 1.29-1.38 (m, 1 H) 1.47-1.53 (m, 4 H) 1.80 (d, J=12.0
Hz, 1 H) 1.83-1.91 (m, 2 H) 2.11-2.18 (m, 2 H) 2.90 (bs, 1 H) 5.50-6.6.40 (bs, 2 H) 7.12
(s, 1H) 7.37 (t, J=7.4 Hz, 1 H) 7.49 (t, J=7.7 Hz, 2 H) 7.58 (s, 1 H) 7.65 (d, J=7.5 Hz, 2 H)
8.02 (s, 1 H) 10.01 (s, 1 H)

LC/MS m/z 319 (M+1)" r.t. 3.86 min.
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H 0 NH2 -97 WO 2005/ 067923 PCT/ GB2005/ 000085
5- phenyl -1 H i ndol e-7-car boxam de (500 ng, 2.12 mmol),
wda2qoploersgsd met hyl ) - 4- pi peridinone (1.20 g, 1. 1BCTGB2005/000085
6.35 mmol ), sodi um et hoxide (686 ng, 12.71 nmmol) in
met hanol (25 nlL) were added together and heated at
reflux under an atnosphere of nitrogen for 16 hours.
(49) 3+{d-[3dmethydoxyinhenyllet ProhenyirtH-indaled -¢atboxamisieand
purified byosi|ica flash chromatography using a
met hanok+=&f chl 6r onet hane/ ammoni a el uti on system on an
| SCO 3 machi ne. The fractions were conbi ned and
¢noved in vacuo to yield the title conmpound
cil NMR (400 MHz, DVSO-D6) b ppm 2.54 (bs, 2
S , J=5.3 Hz, 2 H 3.12 (bs, 2 H 3.59 (s,
2H) 3 Xbs, 1 H 7.2-7.5 (m 10 H 7.78 (d, J=7.5
: , 1 H 819 (s, 1 H 8.27 (bs, 1 H)
1 H LOMS mz 408 (Mtl)+ r.t. 2.44 mn.

T RH,
A miﬁupﬁmgﬂgjpggm&é'FEfngglglﬂéar}MéQahllglé I(ﬂ%orlns 453h23 ,agci) 1fin ntdthoxide
(11.5mbhefry0.5M sdtutiginylktirhdly 588 Inidol 26 tSemethioyyaoatophpyorie (0.40
mL, Gl ptrol onretng 2l iRl nae s rRotb o] “Cetpuds. RUrtRRL birtons of o
methrgactsht@ntoe (R90/ama (2 Sdinkol)yrdr sodiuhe nesthddd 0. 7 &ri&Oof a 0.5M
oo iR BRSPS i S B8 BUPBR o 5 e
beforee@lling tbhm'om tentperatare. IVatere(Sadl anas sdﬂedecrmﬁibmnmemng)th@ solution
., .1he residue t aken, up | t hano
conckfetgi it irulr dbihnel STl B el ORKEle (27 B g mmo
werepuﬁdri]éd %lld;igwemriiﬂtm ﬁ?ﬁé@/at&’@ﬂ@@émlg#aWS usifovg eooling to room
net hano iC r onet hane/ a ni a utjon system n.
tomFSERE® 5 GRITRIVROFS I YRGNHLR agrapsalblion patiusfics. PurfiCation by
siliceC ehrbeRtcfiagHydusiedrah nalty| aoetaintycihexdtaTgreitbnt ispstéaco® an ISCO
sq16txom¥c|:h?r|1e fo‘ilg\?/ecti IbtyI p?eggfa |v%uﬂ8Lély§e%derEg2He titte compound (5.5 mg) as a

yellow oil.

1H NMR (400 MHz, CDCl;) 5 ppm 3.80 (s, 3 H) 5.52 (s, 1 H) 5.61 (s, 1 H) 5.80-6.50 (bs, 2
H) 6.91 (dd, J=8.0, 2.3 Hz, 1 H) 7.05 (bs, 1 H) 7.09 (d, J=7.5 Hz, 1 H) 7.26-7.36 (m, 4 H)
7.45 (t, J=7.7 Hz, 2 H) 7.56 (d, J=7.3 Hz, 2 H) 7.62 (s, 1 H) 7.94 (s, 1 H) 10.35 (bs, 1 H)
LC/MS m/z 371 (M+1)" r.t. 3.67 min.

(50) 5-phenyl-3-[1-(phenylmethyl)-1,2,3,6-tetrahydro-4-pyridinyl]-1H-indole-7-carbox-

amide
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-98 WD 2005/ 067923 PCT/ GB2005/ 000085 1 H NMR (400

MHz, DMBO-D6) 8 ppm1.56 (m 2 H 1.58 (m 2 H) 2.53
w@eqosa633.00 (m 3 H 7.01 (s, | H 7.1-7.6PCHGBA005)000085

7.78 (d, J=7.5 Hz, 2 H 8.02 (bs, 2 H 8.24 (bs, 1 H)

10.84 (bs, 1 H); LM mz 320 (Ml)+ r.t. 2.22 min.

52
5-phém-)1i—lfi(1del&m¢arbxp@miqa jaaI rhgnd: il 2 mmel), gletphenylinethyb-4opipeydinone

(125 A4y, S g . 52106500 @ o

mL) p86% agdeddiogethemanyl heatbddat refilno untermare atssesphereydf nitrogen for 16

hl-or.i .
hour: 'en@%lr%?ﬁﬁlwgs STa sao}gem b n?lm% ffv \?‘Jc}ilﬁhourﬂ}r@%ﬁody silica flash
chroma®graping wsthgi an medtanol/diduortohetrarsiatomopia ralitiondsybigm on an 1ISCO
sq169rn?%?:% %t E\ém)v Jr‘t%ngweﬂeg c&ﬂpﬂgt?;aﬂa'suvbh@/e%t\/g& nﬂ/%ﬂ)oqg yield the

vacuo yreld
title ctamrioend(imjimgﬁ (35 ng). 1 H NWVR (400 MHz, DWVSO D6) 6
ppm1.68 (m 2 H 2.05 (m 2 H 2.44 (m 2 H 2.90 (m
1H 3.75 (m 2 H 7.11 (s, 1 H 7.31 (t, J=7.3 Hz, 1
1H NNIR (4@BMHay BMSD-EB) & pgrh .54 (b7 2.18) 2188 (&, J#§.3 HZ(2 H)3.18 (bs, 2

5 b BIAR RS 455 0 575 W2y 4.2 BB e

(s, 1'BP BlEmwpk - BH) 14 apregyil I8l f onyl ) - 4- pi peri di nyl ] - 1H i ndol
-7-C xani N O NH2 -99 WD 2005/ 067923
LC/"%CFF/%%@%%SIO §§?_B'nphenyl 3- (4-pi peridinyl)-1
H i ndol e- 7- car boxam de (30 ng, 0.10 mmol) and 1-
(51) 5-phenyl-3-(4-piperidinyl)-1H-indole-7-carboxamide

ZT

O \
N
H

07 "NH,

5-phenyl-3-[1-(phenylmethyl)-1,2,3,6-tetrahydro-4-pyridinyl]-1H-indole-7-carboxamide

(323 mg, 0.79 mmol) was dissolved in ethanol/acetic acid (50:1, 51 mL,) and added to
20% palladium hydroxide on carbon (130 mg). The suspension was stirred at room
temperature under an atmosphere of hydrogen for 70 hours. The reaction mixture was
filtered and solvent removed in vacuo. The residue was taken up in methanol (50 mL)
and pre-adsorbed onto silica in vacuo. The product was purified by silica flash
chromatography using a methanol/dichloromethane/ammonia elution system on an ISCO
sq16x machine. The desired fractions were collected and combined and solvent removed
in vacuo to yield the title compound (189 mg).
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propanesul fonyl chloride (14.8 ng, 0.10 nmol) were
stirred at roomtenperature in pyridine (1 n.) for 1

whows/068ed vent was then renoved in vacuo and tPET/GB2005/000085
residue purified by preparative HPLC using an

L4001 Nk, | RUBeLSs) f?b;%w% ﬁaefszt 5BgAD ) 263 gﬂnez H) 3.00 (m,

solvent 1 n vacuo yi el ded | e conpound

3 H) 7.0 RVRH)DD- T, DIBG T, 6<porhia o) BIO2 (a2 ) 2t s, 1 H)
1084£|?b|§|) ;8 g@Ménﬁéewsgﬁ‘(t%ﬂml@ Eg (fln H? ;')33 ng(ml

H 7.47 (t, J=7.5 Hz, 2 7.80 (d, J=7.8 Hz, 2 H)

8.00 (d, J=4.5 Hz, 2 H 822(bs 1H 10.92(bs, 1
(52) Y M by Al tny it
carbbkam[ﬂele 7-carboxamde OCH3 NN H ONH

5- phenyl - 3- (4-pi peridinyl)-1 Hindol e-7-carboxam de

(30 ng, Q.10 mmol) and acetyl chloride (14.8 ng, 0.10

mol ) werwg-eeated together at 40C in pyridine (1 nli)

for 16 hou Sol vent was then renoved in vacuo and

the resfdug\ourified by preparative HPLC wusing an

: e/ wat &r el ution system Conbination of the
fractions and renoval of the solvent in
¢l ded the title conmpound (13 ng). 1H NVR (400

PMBO- D6) S ppm 1.43 (apparent q, J=12.3 Hz, | H)

1.60 (apparent q, J=12.8 Hz, | H 2.02 (m 2 H 2.03
(se”3nH) 2.12 (m 2 H) 3.90 (bd, J=13.6 Hz, 1 H 4.50
(bd, J128Hzll—|) 7.12 (s, 1H)733(tJ73Hz
IH)735(bsl 747(tJ7 H22H)779(d

5- phgyyl-j_sdztg)goqn @%-ﬂ%gol%%%bﬁgagﬁg%g (%%ﬂq, )08025nbBT dnd 4-
chlor’@béhzeneﬁtﬂl@n I\QQICQQQE(Q@@?Q@C‘D RETMNGSBANES/ S1i0Ra8H roc(rﬁ@mperature in

pyndlne,_p %\'Ql})fcg 17%3% b%&lg%qtgflégsnég&ovgg 1}7 pv%rcbg Iaﬂg tﬂ1e reg3 due Xurlfled by

preparative HPLC using an acetonitrile/water elution system. Removal of the solvent in

vacuo yielded the title compound (35 mg).

1H NMR (400 MHz, DMSO-D6) & ppm 1.68 (m, 2 H) 2.05 (m, 2 H) 2.44 (m, 2 H) 2.90 (m,
1H)3.75(m, 2 H) 7.11 (s, 1 H) 7.31 (t, J=7.3 Hz, 1 H) 7.38 (brs, 1 H) 7.44 (t, J=7.8 Hz, 2
H) 7.79 (m, 6 H) 7.99 (bd, J=3.8 Hz, 2 H) 8.20 (bs, 1 H) 10.89 (bs, 1 H)

LC/MS m/z 492 (M-1)"r.t. 3.70 min.

(53) 5-phenyl-3-[1-(propylsulfonyl)-4-piperidinyl]-1H-indole-7-carboxamide

\\S; o)
'\{ RN CH,

(N

0% NH,
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NCH3 NH HZN O 5-phenyl-3-(4-piperidinyl)-1
H i ndol e- 7- car boxam de (30 ng, 0.10 nmol),
wORMsmeTves hyl - (3- al anine (16 ng, 0.10 mwol ), PCT/GB2005/000085
N-[ (di met hyl ami no) (3H[1, 2,3]triazol o[ 4, 5-b] pyri di n- 3-
5- ph%ﬂg}?éy()l'H?de'ﬁwnyl?ﬂpﬁhd&’eﬂeédwd)x%@@nm nlmgn 0. 10 mmol) and 1-

uor ophosphat e
pron@ﬂ&sylﬁ@%;pjﬁfé@éﬁ 14:% HIQ (630 %mOB Werﬁnﬁtl'fs %@F éO%'Us‘EEW&&}“re in
pyndln‘% n@ oy HodF.MeBIvERt Was tHER) refidfled %ﬁb@ﬁlo%@eﬂhe&@&due purified

re of nitrogen at 80C for 16 hours

by propRiEHe HE UsiiBy BGSIOR R MAS AP RYSIogs, 8@@%' 9frtnggolvent
in vaE’%Io Qéﬁ@é"tr?etﬁtréecoh@eﬁnal%wﬁﬂm gah acetonitrile/ water

elutron system The relevant fractions were coll ected

and solvent renoved in vacuo to yield the title

1H W&a@g 913M§951D6)15 gtier&O&LWZ @W@i@ﬁ@m by Hpmw (m, 2 H)

par ent 47 (appar ent
3.00 m13.) 320 (1, el)H)27 % (&b H) 7.39 (t2J=773 (rg, 14539 (b8 wo 7.47 (t,

J=7. %IS—I'ZD 2 ?%?98&((8 42 %‘)4622 %ﬁ Sg(cgfz(dJ E ﬁjls |§E'Z629H% ahp (§ 218H Wb 93 (bs, 1

H) 4.6 Hz, 1H)396 (bd, J131HZ,IH)453(bd

LC/N?%%‘%‘E@?-”?-EBE*-%%@-‘S’ =76 o, ékﬁ?sﬁ (4 3=7's

Hz, 2 H 8.01 (s, 1 H) 805(31 8.23 (bs,

(54 34303 pideridipbi s ndAy o friRab i drodamide 20 m n

H i ndol e- 7- car boxam de formate rCH N N H O NH
-101 WO 2095/ 067923 PCT/ GB2005/ 000085 Acet al dehyde
(0.5 nm.) wa cdgd to 5-phenyl-3-(4-piperidinyl)-1
H i ndol e- 7- car boxam de (30 ng, 0.10 nmol) in nethanol
= xture was stirred at room tenperature
. Sodi um tri acet oxybor ohydride (100 ny,
t hen added and the

5-phenyl-3-(4-piperidinyl)-1H-indole-7-carboxamide (30 mg, 0.10 mmol) and acetyl
chloride (14.8 mg, 0.10 mmol) were heated together at 40°C in pyridine (1 mL) for 16
hours. Solvent was then removed in vacuo and the residue purified by preparative HPLC
using an acetonitrile/water elution system. Combination of the relevant fractions and
removal of the solvent in vacuo yielded the title compound (13 mg).

1H NMR (400 MHz, DMSO-D6) & ppm 1.43 (apparent q, J=12.3 Hz, 1 H) 1.60 (apparent
g, J=12.8 Hz, 1 H) 2.02 (m, 2 H) 2.03 (s, 3 H) 2.12 (m, 2 H) 3.90 (bd, J=13.6 Hz, 1 H)
4.50 (bd, J=12.8 Hz, 1 H) 7.12 (s, 1 H) 7.33 (t, J=7.3 Hz, 1 H) 7.35 (bs, 1 H) 7.47 (t, J=7.8
Hz, 2 H) 7.79 (d, J=7.5 Hz, 2 H) 8.00 (s, 1 H) 8.03 (s, 1 H) 8.22 (bs, 1 H) 10.88 (bs, 1 H)
LC/MS m/z 362 (M+1) r.t. 2.85 min.
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reaction was stirred at roomtenperature for 1'6
hours. The reaction m xture was passed through a 2 g
wWGBMso6eme3 i dge eluting initially w th nethanol PErdBRVS/000085
with an anmoni a/ net hanol m x. The rel evant fractions
(55) 3P1-IN, NOUnREhACB-a Ry AL MiPBFdingBLBHehyl-1 HiRfidfe-7-Dafboxamide
residue was purified by preparative HPLC using an
acetonitrile/water elution system The rel evant
fractiong were ol l ected and sol vent renoved in vacuo
to vyi eldﬁ‘mx/;,’itle conpound (6 ng). 1H NMVR (400 Mz,
ppm t4,08 (t, J=7.3 Hz, 3 H 1.74 (m 2 H
J=13.0 Hz, 2 H 2.30 (t, J=11.5 Hz, 2 H
H 2.79 (s, 3 H 2.93 (m 2 H 3.10 (bd,
‘ 2 H 7.12 (s, 1 H 7.33 (t, J=7.3 Hz, |
: b, 1 H 7.47 (t, J=7.8 Hz, 2 H 7.78 (d, J
Hz, H 7.99 (s, 1 H 8.01 (s, 1 H 8.22 (bs, 1 H
8, #4 és, 1 H 10.88 (bs, 1 H LCOM mz 348 (M+l)+
ret. 2.17 mn. (57)
3-(1-net hyl pyrrolidin-2-yl)-5-phenyl - 1H i ndol e-7-car bo

xam N H H N_.O 3-{1 -[e I I i,n,. 0
son by PRy R e Peid L Beghd s B Rgiye-
alani@, (6 1mé;mml.1)a “mmol), 1N-[|(dimethl}\lllamirl1\<r))(3H-[1,2,3]triazolo[4,5-b_]pyridin—3-
- Aza zatriazol -1-yl)-N N, N N -tetrane uroni um
Vioxy e hy IR e pHA DB e xRl gpisgh e i, o0, 16 mon
and %iféb ' ﬂ@}jﬁy!ﬁnﬁﬂa@%@&ﬁlg(h P:ﬁmMcag)ﬂN&ei‘éusB@ndbgﬁ;ﬂdiﬂwgtw{ brmarcrj]ide (5
I SSOIl V 1 N r 1 C or ane an lrr.e
L) & R BeSRATIREORRSP G BRN &t SUrtuter TR heEye pte Soivent was
remoa_éc?rﬁﬁpmécf@:o Hhta [tﬁ@Czaﬁﬁugﬂamlﬂﬁég mz ;iréwnatel\)laet rs%ﬁmced using an
w.th e acetate X , i ed over ,
acetqIERTREY ShOF HSBBTvoHEE rORAErdeT HBuGDEced and solvent
remoPé&#ﬁWcﬁo&@%ieﬂftﬁ@ﬁﬂb &drBpdundl (@2 eeypound (25.0 ng, 80% .
-102 WO 2005/ 067923 PCT/ GB2005/ 000085 1 H NWR (400

Mz, MeOD) S ppm2.18 (m 2 H 2.28 (m 1 H 2.37 (m
AR gy i (4 e 4 184 g
g, J=(18:6 Hz, THyl) 2861Bs,(ZH) 2. 7H)(s T ¢n.320) @Me1lp. 3 H) 2.92 &p J=7.1
Hz, 2141'3.28 (m, 2 H) 3.48 (dt, J=16.0, 4.3 Hz, 1 H) 3.69 (dt, J= 18.6, 4.6 Hz, 1 H) 3.96
(bd, J=13.1 Hz, 1 H) 4.53 (bd, J=13.1 Hz, 1 H) 7.12 (s, 1 H) 7.33 (t, J=7.3 Hz, 1 H) 7.40
(bs, 1 H) 7.48 (t, J=7.8 Hz, 2 H) 7.80 (d, J=7.5 Hz, 2 H) 8.01 (s, 1 H) 8.05 (s, 1 H) 8.23
(bs, 1 H) 10.90 (bs, 1 H)

LC/MS m/z 419 (M+1)" r.t. 2.28 min.

7.5

(56) 3-(1-ethyl-4-piperidinyl)-5-phenyl-1H-indole-7-carboxamide formate

N
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(58)

3-[1- (et hyl sul fonyl)pyrrolidin-3-yl]-5-phenyl -1H i ndol
we200spemboxamide O ,0,S~/ NH HaN O To a spCTIGBRI05/000085

of

Acetghd&h Ie 5l gl addel 1o (5&\cmern9|cca(4:p@w|am§a)-wmmd|e T Hatstamide
- 3- -1- pyrrolldlnecarboxlate 40,0 ]1 e)

(30 mg], orp.qénwndn rrgthangt A1 (TQ.)O Pr?f‘%/ Deleee W gtgrea[%éoom emperdture for

2 mifiGied!! $ddiin I cetdx@BordRgdridel (106 Gn® AN hirhdl) wé&ttﬁén added and the

renovi ng the solvent 1 n vacug t ha sul.fon
reactionl \was at%rqdla; roomgemperaiurg e 16 h?tfr?etnfﬁwe GHoR 'z%e yas passed
throdgﬂ 2023 m béhrldéjecré'hﬁlh@”ﬁﬁt@?ew(tﬁ Qlefﬁahov\@rn@ Ql@ﬁdmth an

mn the sol vent  was renoved

und
ammoa@an@bamle@%urﬁh%rme\ﬁﬁlé fraghiqnst \Verg 9®§Pfeeea‘rﬂu?9'v'€?fvéde'ﬁ‘9ved in

€ 44 t# |
vacugo‘?fﬁ’é\f gt?cﬁ.'% Pg}nféégcﬁ%ﬁiﬁ%ératlwm 5%r°/ bﬁla‘ﬁ@f;\l@le? lI@/V\éater elution

systgppyz Thmg@/ar@ fr,ggh@ry_s \ggre(cmllegﬂ; agg gglvgzrﬂt] remcbve@ insyaque, to yield the

it dnupd € Fig2H), 353 (m 11 3.05(m 11 382(m 1
Y91 (m 1 H) 7.32( m 2H) 7.47 (m 2H), 7.74(m
2H) 798 (s, 1 H, 8.05 (s, H) LC/lvsmrz 398 (M+1)

H '\g\”hi“g@ %hyl su‘??om)l Pweny ? 3i|_l—|l_)|1nédé (m 2 H) 2191 (bd,
J=13dx Hei Add) 050, ¥+ . 5+Hiz;l\|2(bi)2 iﬂafem \7\@1)221@8/(&6379*22 93 (m 2 H) 3.10

(bd, 5’% 53209 { 90&0 5;1 H} %—e/ SRIPPYY ‘%492@ 1[5[5)74/‘93& J=7.8 Hz,

pr epar ed u i hg gé
2 H)GﬁaqdyUsnﬁfrmgzll-))pheaw]1bld)6ﬁﬂ ds,a‘cHMS(?@O(bs 111;1) 824105, 1 H) 10.88
(bs, | )was used instead of phenyl boronic acid. 1H NWR
0 MHz, DVMBO-D6) 6 ppm3.24 (s, 3H) 7.37 (m 1 H)
LC/stsszﬁ(l\&rmﬁrt?zle/(nnn 3H) 7.95 (d, J=7.3 Hz, 2 H
8.03 (d, J=7.3 Hz, 2 H 804 (m 2 H 821 (s, | H
11.62 (s, 1 H LC/ VB m z 391 (Mtl)+ r.t. 2.04 mn.
(57) 3-(1-methylpyrrolidin-2-yl)-5-phenyl-1H-indole-7-carboxamide

S
Cr
N
H

3-{1-[ethyl(methyl)amino]propyl}-5-phenyl-1H-indole-7-carboxylic acid (32.1 mg, 0.1
mmol), O-(7-Azabenzatriazol-1-yl)-N,N,N’,N-tetramethyluronium hexafluorophosphate
(57.3 mg, 0.15 mmol), ammonia solution in dioxane (0.5 M, 0.8 ml, 0.4 mmol) were
dissolved in dry dichloromethane (10.0 ml) and stirred at room temperature for 50 hours
under nitrogen atmosphere. The reaction mixture was then extracted with ethyl acetate
(4x10 ml), dried over Na,SO,, filtered and the solvent removed under reduced pressure to
afford the title compound (25.0 mg, 80%).
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(60)
3-[3-(acetyl am no) phenyl ] - 5- phenyl - 1Hi ndol e- 7- car boxa
wo@s/06@®@N k H N H H2N O The title conpoundP¢/EB2005/000085
ng) was prepared using general nethod B except that

1H NMR (4§(fi‘)°l9lﬁ¥| xé\gbb%%ﬁwhhl{ﬁ{ QrH)Cz Qel(ﬁh 437 2337%\0114}52 42 (s, 3H)

used instead bor onic_aci_d
2.76 VR B3Nk THMBOB)(m 1p|]dh? §4€Lm( éH) 7 mazH) WGimH')?H) 8.02 (s,
1H)é1126(m)5|—|)763(s 1H 7.78 (d, J=7.3 Hz, 2 H)
8.34 (s, 1 H LOM mz 370 (I\/H)+ r.t.
LC/MS o I&ﬁ(h(M+(16 1). 1.50 min.
3-[4- (et hyl sul fonyl) phenyl ] - 5- phenyl - 1Hi ndol e- 7- car bo
xam de O YH H2N O -104 WO 2005/ 067923
(58) BLTA@BBOFOOPNNBEolidiS-yI]-5ipheoyhbidindple-7ecaybaygmides
prepared using, general nethod B except that [4-
(et hyl sul fo giag]enyl ] boronic acid (33.0 ng, 0. 15 nmol)
vvas used A of phenyl boronic acid. 1 H NVR (400

q
N3

(m 3 H 7.85(m 3H) 7.95 (d, J=7.3 Hz, 2
d, J=7.3 Hz, 2 H) 8.04 (m 2 H) 8.21 (s, 1 H
1 H LOUM niz 405 (Mkl)+ r.t. 2.16 nin.

- [ 34uret hyI sul fonyl ) phenyl ] - 5- phenyl - 1H i ndol e- 7-carb
o'R'an d® X "0 N

To a solution of 1,1-dimethylethyl-3-[7-(aminocarbonyl)-5-phenyl-1H-indol-3-yl]-1-
pyrrolidinecarboxylate (40.0 mg, 0.1 mmol) in THF (2.0 mi), TFA (2.0 mi) was added. The
resulting solution was stirred overnight. After removing the solvent in vacuo, ethane
sulfonyl chloride (19.2 mg, 0.15 mmol), triethyl amine (30.3 mg, 0.3 mmol) in
dichloromethane (5.0 ml) were added at 0°C. After 30 min the solvent was removed
under reduced pressure and the resulting residue purified by Combiflash (Ethyl acetate/
Hexane 20% to 40%) to afford the title compound (6.0mg, 15% ).

1H NMR (400 MHz, MeOD) & ppm 1.50 (m, 3H) 2.28 (m, 1H) 2.52 (m, 1 H) 3.18 (m, 2H)
3.53 (m, 1H) 3.65(m, 1H) 3.82(m, 1H) 3.91 (m, 1H) 7.32( m, 2H), 7.47 (m, 2H), 7.74(m,
2H) 7.98 (s, 1H), 8.05 (s, 1H)

LC/MS m/z 398 (M+1) r.t. 2.05 min.

(59) 3-[4-(methylsulfonyl)phenyl]-5-phenyl-1H-indole-7-carboxamide
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H2N O The title conpound (14.0 ng) was prepared using
general nethod B except that [3-

w@ pwloyiogul f onyl ) phenyl ] boronic acid (30.0 ng, BCEB2005/000085
nmol ) was used i nstead of phenyl boronic acid. 1 H

The MMRcH Quﬁé'lr(zo @Nﬁg} Wes 6@! %s% génerdHnethodSB (eRcept that [4-
(methéolsmnﬁwgﬂegyﬂbpfwc @@Fl\éorﬁ in 9‘11? mﬂ%gbwﬁs |_L|?se§ 'Gﬁeéﬁ? f pheny!

borofif
ororg %E’exahydro 1H- azepl n-4-yl)-5-phenyl - 1Hi ndol e-7-carb
oxanmi de NH | N H HZN O -105 WD 2005/ 067923

1H 1\@@?{ / zﬁzﬁﬁl@/ R&ggxa?né gg}%é 2% 0§H)57 @hgfhy l-g 7.52 q(r&wé 3 H) 7.85(m,

3H) %9l (dirfF7 [Bytde, eI H@ 08 5@%—7ﬁ)Hm_% b* ) BRAdML 21H Akt R Hy62 (s, 1
H) 4- oxohexahydr o- 1 H-azepi ne-1- carboxyl ate (639.0 ng,
3.0 nmmol ) in nethanol (15 nml) was stirred under
LC/MS mizo3n(M+d)” 602.08avins. After concentration in vacuo,
t he agueous phase was extracted with ethyl acetate
(4x15 m ). The organi c phase was dried over Na2SO4 and
filtered. The solvent was renoved in vacuo. The

(60) ‘}5@% %%?)H%?"Jr?scar‘ag%ﬂ\b?'%ﬂym’%'gwggd‘#%?f%'d gl ad| Hm

added. The m xtuPe was stirred vigorously under an

(3 h ogen for 24 hr. A further portion of
) ide on carbon (20 wm % pal | adi um 50
, and the m xture was stirred vigorously
t mosphere of hydrogen for 24 hours. After
and concentration in vacuo, the mxture

The s@lution was heated at 60C for 12 hr.
filation by preparative HPLC (Water/ Acetonitrile
%to 90% ielded the title conpoun
The /dcom po d/ N)ﬁx_?x wwre%%)usg]gpg?ne{ 86'6% éo (%cegtashat [3-
acetﬁla#ﬂ(d’)phéﬁyi)]bo‘foﬁla &dd (2714 my,835(mnibl) Was7ugs mstedd) of phenyl
boron7iég§|d.(m 2 H 7.98 (s, 1 H 8.21 (s, 1H)

1H NMR (400 MHz, MeOD) & ppm 2.17(s, 3H) 7.32 (m, 1 H) 7.42 (m, 5 H) 7.63 (s, 1H)
7.78 (d, J=7.3 Hz, 2 H) 8.04 (m, 2 H) 8.34 (s, 1 H)
LC/MS miz 370 (M+1)" r.t. 2.00 min.

(61) 3-[4-(ethylsuifonyl)phenyl]-5-phenyl-1H-indole-7-carboxamide

O:|S|¢

e (O
\
N

H,N" 0
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LOMS mz 334 (Mrl)+ r.t.1.50 min. (64)
3-[1- (et hyl sul fonyl ) hexahydro-1
woR@seEioms 4-yl ] -5- phenyl -1 Hindol e-7-car box- BOT/AB2@5/000085
.O NH H2 N O 3-(hexahydro-1
The *ﬁ'n@%%ﬁifeuﬁd Yie. o%@h%&l prépdred N@Mgegenarar h@mam Bee>(o%§t that [4-
and

t hyl sul f onyl chlorlde
(et omyibeIoptris A a0 gD Ve Ushe HelgaY ef pheny
boroﬁlE'aEirded at roomtenperature in dichloronmethane (5 ni)
for 1 hour. The solvent was renoved in vacuo, the
residue was purified by reverse phase HPLC nethod A
% g [
1H Wﬁ%ﬁo’w%cﬁg@@ bé}ég &Q_gsg@r/ \g)o%z% el A3t 8, 4 H &2 (m, 3
H) 7.861M.GBPO0S3 BHOGES HZl 2H'|M/P€3 (4olF7NMHEZ, Z\Jébb)mkirfparﬂ) 8.21 (s, 1 H)
116% q_)JMl 3h) 1.80-2.30 (m 6H) 3.24 (m 2H) 3.42(m
22 (s, 1 H 7.35 (m1 H 7.46(m 3H) 7.73 (m 2
LC/M%mK%(G\&H)M—t)stOmm(s 1H LOM nz 334 (M1)+
r.t.1.50 mn. (65)
5- phenyl - 3-[ 2- (4-pyridi nyl)ethyl]-1Hi ndol e-7- car boxam
(62) B42-(mpbthylsuifonyp Rhenyilp-Stghenybi Hindoelegtcarboxamide
5- phenyl - 1Hi ndol e- 7- car boxam de (45 ng, 0.19 mmol ) in
acetic acid (2 nl) was added vinyl pyridine (0.04 ni,
0. 38 mrplh@g/beactl on was heated via Smth

A-gFowave at 230 C for 1h. The sol ution
racted with I N KOH solution (20 ni),

10 m.) and brine (10 nL). The organic
evaporated and purified by reverse phase
HPLSwAetRoad A (water/ acetonitrile 10% 90% v/v). 10
my of] thE desired product was isolated. LC/MS miz 342
TORt 1.64 mn. (66)

3-{[1- (et hyl sul fonyl)-4-piperidinylidene] nethyl}-5-phe
nyl -1 H i ndol e- 7-

The title compound (14.0 mg) was prepared using general method B except that [3-
(methylsulfonyl)phenyl]boronic acid (30.0 mg,0.15 mmol) was used instead of phenyl
boronic acid.

1H NMR (400 MHz, DMSO-D6) & ppm 3.34 (s, 3H) 7.38 (m, 1 H) 7.53 (m, 3 H) 7.85(m,
4H) 8.14 (m, 4 H) 8.25 (s, 1 H) 11.62 (s, 1 H) '
LC/MS m/z 391 (M+1)" r.t. 2.05 min.

(63) 3-(hexahydro-~1H-azepin-4-yl)-5-phenyl~1H-indole-7-carboxamide
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carboxamde 0 \s -o HZN O To the solution of

5- phenyl - 1H i ndol e- 7- car boxam de (50 ng, 0.21 mmol) in
wORMOE067283 nl) was added NaOwve (0.5 M 1.7 nlL)PEL/GBR005/000085

The solution was stirred for 0.5 h and 1, 1-

A m.QﬂuF&EbhslpﬂEMh Héna@éﬂyéar&ownm@é I(Ztsmmy bmymaeblg 4oy sodium

ded. The,K so | t
nydrpidd uOUbr 1 hTagh eFnni B TSHYERY ShTYSTRaRiyo 1H-azepine- -
carbé@!ﬁi’é/ ESEALIAR! 3.0 o)\ MEIRSIAIGTS At ) b/ B0 AntBORIE8Een for 60
reduced pressure. The residue vva re-di ssol
PourEAASKF CanEERLMR I VAGUR (12 AUS0Mh Bhats Heh PR b acetate

(4x1 @Wﬁlﬁ’oﬁ'ﬁé Qﬂ% phBse RS i Wosr Miasso) aiedl filterede gl Sodent was
lorid 0 nL) and TFA

rema/Bedn esmiowdbe sequcaties GO oeR T e&l?@ﬂk&g \o&/ﬂ’aﬁ%@!wfﬂaﬁmﬂde

on chboJ\NZUa\%%Q'Ié&drﬁ%é 2Rg)"Wvas adiBed.or Pﬂs’im)ﬁuﬂea\w&é sWesd vigorously
with brine and ‘evaporated. The re

undeduags%m@émrﬂ ofrBydrege frs o @'@hﬁbg‘?fﬂo’éf’? ea'tﬂd'%?wﬂm&de on

carb&P! é éé‘iuﬁ\d%dm’dﬁ a8 Rideas and %elﬁmifhre Qa§‘ét|ff€@|v)gorously
et hane sul fon | ori de 4\0 03 32 mmol

underﬁe ajreespherehef fy@rqaeindﬁr HhBows; fﬁ%f&l'téﬁtlon a@dfceflcez"fﬁ ig i vacuo,
the rHMfu‘ré wed c!?ééol\/éellh’ "ﬁ?—IFC(Q ﬁﬂﬁéﬁtg TRANS hEFtWbs adiert a1h6/ solutlon was

Hexane, 50 09 . of the desired

heatgghgt 66} é&réa hrLcE’wé'cmlczn hmr%mt)ve HELG (\é/@terff ﬁceteeﬁif)'e 10% to

90% \I)#e(o%hbféﬁﬂéé&ﬂyddndﬂ(19®©%g ooyl 1 - 5- [ 4- (hydr oxymet hy
I phenyl ] -1H1 ndol e- 7- carboxamide O OS OHN NH
HaN O To a sol ution of

1H|\@\M—'§gﬂ§3§1gﬂgﬁ[ %(592 Q}égﬁﬂ @19%§ - @#doﬁﬁi(ﬂi %Hib 2%"&5{ ?ﬂf?b%s (m, 1
H) 7 K8@OHBH) 213 (nrit) ) 09648 M. 31 émd F[)4 '
LC/MS m/z 334 (M+’|)+ r.t.1.50 min.

(64) 3-[1-(ethylsulfonyl)hexahydro-1H-azepin-4-yl]-5-phenyl-1H-indole-7-carbox-

amide

e
N
H

3-(hexahydro-1H-azepin-4-yl)-5-phenyl-1H-indole-7-carboxamide (33.4 mg, 0.10 mmol)
and ethylsulfonyl chloride (14.1 mg, 0.11 mmol), triethyl amine (10.0 mg, 0.10 mmol) were
stirred at room temperature in dichloromethane (5 mL) for 1 hour. The solvent was
removed in vacuo, the residue was purified by reverse phase HPLC method A (water/
acetonitrile 10%-90% v/v) to vield the title compound (6.0 mg, 14%).
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(hydroxymnet hyl ) phenyl] boronic acid (30.0 ng, 0.193
mol ) in dioxane/ H20 (2 nL/0.7 nL) was bubbl ed argon

wo or0sPeTehut es prior to addition of Pd(PPh3)4 P&I/GBraps/000085
0.0048 mmol). The reaction m xture was heated in a

1H N'M.FQ E@Wﬁﬁ_rl\ﬁé’@b? ﬁn@ ﬁ&l\/ﬁ%ﬂ})'ﬂ@&% 90)(mf @Hz 328 (W QH$ §12(m

BRt Vias évapor at ed he resid
5H) Ta2 (pdrt) 7.85ed Hob¢6we3H A (M@t bt 86 &nvdl Haee @t (s, Tﬁl%
¥ hed with brine (10 nlL), dried
Lc’wgﬁ%ﬁ%&ﬁ E%\ﬁéen rated, and purified by reverse
phase HPLC net hod A (vvater/ CH3CN, 0.1 % TFA 10-90%

H NVR (400
(65) %&}%“bﬁfg@-&%ﬁsﬁn@'ﬁwﬁ ol Tbghihdmial F GR (0
2.02 (m 2H), 2.99 (m 7H), 3.71 (m 2H), 7.16
(S 1|'|) 7.42 (m 3H), 7.77 (m 2H), 8.02 (m 2H),
8.22 (m /L Ny, 10.91 (s, 1 H. LC M 442.4. r.t:
- 108\ 2005/ 067923 PCT/ GB2005/ 000085 ( 68)

-carboxamde H NH H2N O To a sol ution of
raf hyl et hyl
3- a' nocar bonyl ) - 5- phenyl - 1Hi ndol - 3-yl ] net hyl } -1

E%ﬁ é]r;m)l) in di oxane/ MeOH (0.7 nl/2.0Onl) vvas added
(37% 0.1 nmL). The reaction m xture was refl uxed
at 60C for 1 hr, and soI vent renoved in vacuo. The

To S PSR SRy op RR o BERRRA 6 oo 2
mL) @nga)ie@ vmpcgyﬂcbdﬂfié (04 rht) 0.38. n?rﬂolé mThé h’éactibn?;&zs( tgatétHyia Smith
syntiqu)zer mgrgwem agggo Q(fgﬁﬂt '_q'h% p&lutlgn y@sm ’ %ac?edgv%igy N KOH
soluﬁdﬁl (%L)LﬂaN@O 3@4t. 410 mlt): arkd Brind 90 mL). The orgamc Iayer was
evapgfﬁr’)tgé gxa_pwlt[led byjreversg rplhgic,g }filP{(%trﬂ)e/tlh]oad1 l,z\l- wg?e?’} acetomtn[ ’? &%-90%
v/v). 10 mg of the desired product was isolated.

LC/MS m/z 342 (MH"), Rt 1.64 min.

(66) 3-{[1-(ethylsulfonyl)-4-piperidinylidene}methyl}-5-phenyl-1H-indole-7-

carboxamide

W\ _o
—5

liln _ —
0
N
H

To the solution of 5-phenyl-1H-indole-7-carboxamide (50 mg, 0.21 mmol) in MeOH (10
mL) was added NaOMe (0.5 M, 1.7 mL) at rt. The solution was stirred for 0.5 h and 1,1-
dimethylethyl 4-formyi-1-piperidinecarboxylate (90 mg, 0.42 mmol) was added. The

solution was heated at reflux for 4 h after which time the solvent was removed under
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NH H2N O The title conpound was prepared accordi ng
to the procedure for exanple 68. Thus, 1, 1-
walremsobipbet hyl 4-{2-[7-(am nocar bonyl ) - 5- phenyP€1W/GB2005/000085
Hindol -3-yl ]Jethyl}-1-piperidine carboxylate (11.0
redu% pigsdl#é. mﬁ@'résuéﬁ@m%@ﬁ@-@ﬁsb%@% Hbad BndvaBhed thﬁ"v@\ter The

acted to give .4 ng (10099 of the title conp
orgam|e| IaYeR V(aﬁo@/qppﬁateq;ggwe Ge%m \yaqgls§ﬁllve@p|) meihy}gﬂe( ﬁl]wlonde (10
mL) %h& TEA: ISI)JrQnL)'WasZ&Hded?ath tie reaﬁﬂ)n was @@rré%d'ﬂ;olral'}% and -g@énched by
add;t‘;bngg‘ TWNafhi solution (&R I_n%;)g Ehe prganlcllgbgé[ was 1\@(ghe<Wylt brine and

evap?pa?%ﬁ Oﬁg?rgﬂﬁ’-]?éf /\A@? %ég\ggqgﬁﬁeétpé)gﬁeychlon%e azaln at Oe‘r’%/ - To this

solutidd- werdohddet- Hanigsxased®. 14001, 19-84\nHolHaRd Bthane sulfonyl chloride

t hyl.e
(0. Oim}_ ggge m§|)] télhtr%we?ulﬁn%%%lgé Yv%%%ﬁ{r)%érjgy b)" %opaw%ﬁ%aunﬁed by
coluiig,chibritéBgraphy XEthgs Acetate! ¢tbxane, 51l to (‘@D%) 05 2ﬂg roif Yth¢ desired
qJLve crq%le i nternedi ate, which was dissolved in DW
pro E%tVYfLS)‘S 4N (0.028 ni, 0.2 mml) was added, fol | owed
LC/MS niz 424 @iY)j Rt arsdunin. of DVAP (1.0 ng), and
et hanesul fonyl chloride (0.010n., 0.088 mml). After
3 hrs, the solution was concentrated by vacuum punp,
(67) 3+a-(éthgisulionyl)Ukpigeridiyl]-B[4(hydfdxgehethyl)siedriyl]- pitirsdole-7-
extraction on a 500 ng ami nopropyl col um
carbogamifleat i onal Sorbent Technol ogi es) el uting with
di chl or onet harte (20 mL), ethyl acetate/ hexane (20%
20 nmL), et hyb\ tate/ hexane (50% 20 ni), ethyl
oH acetate/ hexapie (90% 20 nL). 4.0 ng (11% of the
itlhe conpun was obtai ned. 1H NWR (400 WMHz, CD30D) 6
J=7.2 Hz, 3 H, 1.52 (m 2H), 1.78 (m
90/(m 2H), 2.82 ( m 5H), 2.98 (q, J=7.2 Hz,
2H), 7.16 (s, 1H), 7.29 (m 1 H), 7.47
75 (m 2H), 7.97 (m 2H).

To a solution of 5-bromo-3-[1-(ethylsulfonyl)-4-piperidinyl]-1H-indole-7-carboxamide
(example 90) (20.0 mg, 0.048 mmol), KsPO, ( 21.0 mg, 0.096 mmol) and [4-
(hydroxymethyl) phenyl] boronic acid (30.0 mg, 0.193 mmol) in dioxane/H,O ( 2 mL/0.7
mL) was bubbled argon for 5 minutes prior to addition of Pd(PPhs), (5.0 mg, 0.0048
mmol). The reaction mixture was heated in a microwave reactor (Smith synthesizer) for
20 minutes at 160°C. The solvent was evaporated, and the residue was partitioned
between ethyl acetate and water. The organic layer was washed with brine (10 mL), dried
over Mg,SO,, concentrated, and purified by reverse phase HPLC method A (water/
CH3CN, 0.1 % TFA 10-90%) to give the title compound 6.4 mg (30%).

1H NMR (400 MHz, DMSO-D6) & ppm 1.25 (i, J=7.2 Hz, 3H), 1.65 (m, 2H), 2.02 (m, 2H),
2.99 (m, 7H), 3.71 ( m, 2H), 7.16 (s, 1H), 7.42 (m, 3H), 7.77 (m, 2H), 8.02 (m, 2H), 8.22
(m, 1H), 10.91 (s, 1H).

LC/MS: 442.4. r.t: 1.73.
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LG MS: 440.4. r.t: 2.36. (71)
3-{[1- (et hyl sul fonyl)-3-pi peridinyl ] methyl}-5-phenyl -
woRiosdaeioes 7- car boxamide ON, .ON H H2N O TheCT/GBR@®5/000085
conmpound was prepared according to the procedure for
(68) %ﬂ@ﬁiﬂ% (ﬁplp@haﬁylméthyg) Tmﬂ'ﬂiﬂ&ﬂ&ﬁﬁ&amlde
(am nocar bonyl ) phenyl -
H-| ndoI et hyl } - 1- pi peri di ne car boxyl ate (25.0
was reacted with HC (37% 0.150 nl)
i ng product reacted with ethanesul fonyl
deNY 0. 006nL, 0.058 mml) in the - 110 WO

, and a catalytic anount of DMAP (cal 1.0

Xp give 9.5 ng (39% of the title conpound. 1H

(400 MHz, CD3OD) S ppm 1.28 (t, J=7.2 Hz, 3 H),

To akohiiof B 1Hlimelhylethyl IB-{A-minodarBdnyl)-Svphdrty)-1 Hind@8-3(yiimethyl}-1-

piper%écaéﬁoggaéeminté%diazf?8‘?@( QQ? 0 %‘@,DO 64769 %IHI(I%PT]IY‘]] :YQZD%n}e%/le&-I (0.7

mL/2(cmhL)2b£s aci’deaéHcmB?%Hb 1 %Lsﬂrr(emea&l&] mik€urd Jvasseflixed)at 60°C for

1 hr,s am! 1sod\anhw@ev%ﬁy|v?cup pf*b%w?w'm [eRiuRy Wps sdrisdeAvar- MgSO.,
conckhtrlé®tEgive Gy amiatinde4.ngO N H H2N O The tit| e

conpound was ared according to the Procedure
1H NI NP, CPLAD) s1ppro IdfznbnMeria (m, 11, 1.8 (m, 2+, 2.20 (m,

( | hagy _
). é 8r8[ Fﬂ Aﬁ? Q%@E{HJQPD},}? %ép()ipperl ZPr]\?e(m @bﬁi (g{ eZH826.7‘(1) (m. 28),
802(!‘!3 ZHD 045 mmol ) was reacted with concentrated HCl
the resulting product reacted with
LC/Méét)t?ng%g'su %‘onyl chloride (0.01 nL, 0.060 nmmol) in the
presence of Et3N (0.025 nmL, 0.19 nmmol) and a catal ytic
anount of DMVAP (cal 1.0 ng) to give 2.8 ng (14% of
the title compound in 2 steps. 1H NVR (400 MHz, CD3OD)
(69) Sphenylt3-pB(4-pipedidinydetiyl]-BH4f)dole-77carbaxamide, 2. 76 (m
4H) , H

N
U
N
H
H,N" 0
The title compound was prepared according o the procedure for example 68. Thus, 1,1-
dimethylethyl 4-{2-[7-(aminocarbonyl)-5-phenyl-1H-indol-3-yl]ethyl}-1-piperidine

carboxylate (11.0 mg, 0.024 mmol) and concentrated HCI (0.05 mL) were reacted to give
8.4 mg (100%) of the title compound.

1H NMR (400 MHz, CD;OD) & ppm 1.48 (m, 2H), 1.72 (m, 3H), 2.10 (m, 2H), 2.89 (m,

4H), 3.40 (m, 2H), 7.22 (s, 1H), 7.31 (m, 1H), 7.44 (m, 2H), 7.71 (m, 2H), 7.98 (m, 2H).
L C/MS: 348.2. r.t: 1.54.
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2.99 (m 4H), 3.75 (m 2H), 7.21 (s, 1 H, 7.35 (m 1

H, 7.46 (m 2H), 7.74 (m 2H), 7.95 (m 2H). LC M
wa2®s5m6793t: 2.20 (73) PCT/GB2005/000085

3-{1-[(2)sul fonyl]-4-pi peri di nyl } - 5- phenyl - 1H-i ndol e- 7

(70)%8%l gfgéiﬁg?sﬂﬁ on %2 9%(}18 gi}'—5 Tbﬁé“@ﬁ-ﬂqlﬂalo\@-carboxawde

5- phenyl - 3- @4- |per|d|nyl) 1 H i ndol e- 7- car boxam de
(38.9 ny, @ﬂ mmol) in CH2CI 2 (5nmL) at 0C,

2- fluorob--menesulfonyl chloride (36 ng, 0.18 mol)
and triethylamne (0.07 nL, 0.48 nmmol) were added.
The reactipn’ m xture was stirred at 0C for 30 min.
time the m xture was partitioned between
and water. The aqueous phase was extracted
C12 (25 nLx2) and the conbi ned organi c phase
driregFoMer MSO4 and concentrated under reduced
presisur8. The resulting residue was purified by
rreNer®e phase HPLC nethod B (CH3CN Water, 0.1 % TFA)

1.1 dgvgt%lzl\ému)e tlzdtfl Ay reep@j o%yl()) 5- rgﬁgenyl 19 O-mJb%-'\)//ﬁeth%% -piperidine
carb&y{ale [dcfo Tnh Qf@&é"mﬁwl))\ﬁéé freastbd withH@Ie@r7 g, my23 mﬁ) RNgiNY crude

-ntermeqil'é“tém'kﬁg:'h?w%s Gerabieiin MG Gk B B, B3 minoh was added,
fonovﬁeo( Wsr&éta)yu% e(n‘bmit Bﬁbwmmml 0 miy) Handeebees(ifofdchRxasi(ele10mL,

{, -f | uor obenzenesul f onyl chl ori de
0.084 3By, Al Sl Sokien WRSERITTRIRS BB \G6Sn PuRpsand the
resullifi® resid BuRiRRCiackdia Frresdxbractitmson &d500 W@hlﬂdﬁir@yl column

(International Sorbent Technologies) eluting with dichloromethane (20 mL), ethyl acetate/
hexane (20%, 20 mL), ethyl acetate/ hexane (50%, 20 mL), ethyl acetate/ hexane (90%,
20 mL). 4.0 mg (11%) of the title compound was obtained.

1H NMR (400 MHz, CD;OD) & ppm 1.28 (t, J=7.2 Hz, 3 H), 1.52 (m, 2H), 1.78 (m, 2H),
1.90 ('m, 2H), 2.82 ('m, 5H), 2.98 (q, J=7.2 Hz, 2H), 3.69 (m, 2H), 7.16 (s, 1H), 7.29 (m,
1H), 7.47 (m, 2H), 7.75 (m, 2H), 7.97 (m, 2H).

LC/MS: 440.4. r.t: 2.36.

(71) 3-{[1-(ethylsulfonyl)-3-piperidinyljmethyl}-5-phenyl-1 H-indole-7-carboxamide

H,N" 0

The title compound was prepared according to the procedure for example 70. Thus,
1,1-dimethylethyl 3-{[7-(aminocarbonyl)-5-phenyl-1H-indol-3-ylJmethyl}-1-piperidine
carboxylate (25.0 mg, 0.056 mmol) was reacted with HCI (37%, 0.150 mL) and the
resulting product reacted with ethanesulfonyl chloride (0.006mL, 0.058 mmol) in the
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was purified by reverse phase HPLC net hod B
(CH3CN vater, 0.1 % TFA) (20.3 ng, 33 LCOMS mz
WA Z@5m67904H) , 2.52 min. (75) PCT/GB2005/000085
3-{1-[ (4- net hyl phenyl ) sul fonyl ] - 4- pi peri di nyl } - 5- pheny
3 i ap! Nd ticNrhburit! of B cal 312
pres%qg’la%o%%gg%%%n%b? %%&5?8@8(%&}, Igolnﬁ%wi ng theFO( 1mg) to
give §dmog £39%) ot b@ditle compeyagpl e 73,
5- (phenyl)-3-(4-piperidinyl)-1 Hindole-7- carboxam de
(41 ng, 0.13 mol ), 4-methyl benzenesul fonyl chloride

1H NI\BRl(m@Q Mbizl @D:0B0[0)pprad 28 (i &t7H Han® id. { $20m.iH), b.74gm, 1H),
¢ ! :
1.84 R %—B‘r’\fplg é@?@ﬁli S0 Gn, I “k.%b%qg%@){%t@ﬁgg?gﬂﬁb MhbER 3.69 (m,

rever se phase
2H), FO4IAENI WA T 80, (0. 1H) 96.48 &, 21807 17g, (M4 @YY, 7.9 &), 4923 (s, 1H).
4, 2.65 min. (76)

LC/@?‘&E%&%“ onyl - 4- pi peri di nyl } - 5- phenyl - 1H i ndol e- 7-
carboxamde 11 N NH HzN O Foll ow ng the general
procedure in exanple 73,

- 5-(phenyl)-3-(4-piperidinyl)-1Hindol e-7- carboxam de
(72) B4 -(aghylBulfSnyt)dpiperidinglimethyl}+Hphenyl M Hbinicidde-7 Sarboxamide
0.195 mmol ) and . triethylamne (0.07 nL, 0.48 mol)
were reacteg—to #oPmthe desired product which was
3 r eET hase HPLC met hod B ( CH3CN Wat er,
574 ng, 26%. LOMsS: mz 460.2 (MtH),

g 4 met hyl oxy) phenyl ] sul f onyl } - 4- pi peri di nyl ) - 5-
phenyl - 1 i ndol e- 7- car boxam de

The title compound was prepared according to the procedure for example 70. Thus, 1,1-
dimethylethyl 4-{[7-(aminocarbonyl)-5-phenyl-1H-indol-3-yl]methyl}-1-piperidine
carboxylate (20.0 mg, 0.045 mmol) was reacted with concentrated HCI (0.100 mL) and
the resulting product reacted with ethanesulfonyl chioride (0.01mL, 0.060 mmol) in the
presence of Ets;N (0.025 mL, 0.19 mmol) and a catalytic amount of DMAP (cal 1.0 mg) to
give 2.8 mg (14%) of the title compound in 2 steps.

1H NMR (400 MHz, CDsOD) & ppm 1.28 (t, J=7.2 Hz, 3 H), 1.79 (m, 3H), 2.76 (m, 4H),
2.99 (m, 4H), 3.75 (m, 2H), 7.21 (s, 1H), 7.35 (m, 1H), 7.46 (m, 2H), 7.74 (m, 2H), 7.95
(m, 2H). LC/MS: 426.2. r.t: 2.20

(73) 3-{1-[(2)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide
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l a O\ N NH HZN O- 113 WO 2005/067923

PCT/ GB2005/ 000085 Fol |l owi ng the general procedure in
we@spb®2¥3, 5- (phenyl)-3-(4-piperidinyl)-1 H PercBes03000085

car boxam de (39 ng, 0.12 nmol),

4- met hoxybenzenesul fonyl chloride (38 ng, 0.18 nmol)

and triethylamne (0.07 niL, 0.48 were reacted to
To StRamy i -osT IR BRSO RS CIRS 114 1 Bgmol) ih CH.C,

(5mLY %{eéoge m&%ﬁgé@m&mcéh%rﬁ%@%‘?ﬁbeﬁ& m%ol) %J FAdthylamine

(0.07( rmz,) OetS[Wr%n(o@tW%rﬁea&@pfioﬁw yeagtign FSE!MU&? P]S’ﬂs“egﬁéﬁyﬁ? fqr 30 min.
after'i’vﬁlé}ﬁj%‘n% tﬁe%&@%%%mt%ﬁe&' beNvé’én BRDCP af@ vz NPhé RQueous

general procedure in exanmp
phasg WasheiaciedawitnChiGle @%m&gﬁ?)) ar}i hel GairedzorgaBic RbReRdgeRd over
Mgsglgnggzon n%tégrﬁ}{ er r&fu@é@ﬁ?éﬁsﬁ@“ﬁhéf@s@ﬁlh%?eél&é)@és Plsified by

an I et am ne )
reverag pbase HPLEdnethod Br(@i‘bé%”"&é@i’ & % T 6ALEBLIivhiheritiggempound (40
mg %Mjfi ed by reverse phase HPLC net hod B (CH3CN Wat er,
'0. 1 % TFA) (12.8 ng, 62%. LCOMs: nlz 412.0 (MrH),
LC/MS: 1z 8.2 (Mpdh), 2.55 min
3-{1-[(2- propanesul fonyl ] - 4- pi peri di nyl }-5-phenyl - 1Hi
ndol e-7-carboxamde O NN H H2 NO

(74) 3-{1-[(4-fluorophenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide

o
0=s
/
N
O \
N
H

Following the general procedure in example 73, 5-(phenyl)-3-(4-piperidinyl)-1H-indole-7-
carboxamide (41 mg, 0.13 mmol), 4-fluorobenzenesulfonyl! chloride (38 mg, 0.195 mmol)
and triethylamine (0.09 mL, 0.65 mmol) were reacted to form the desired product which
was purified by reverse phase HPLC method B (CH;CN/Water, 0.1 % TFA) (20.3 mg, 33
%).

LC/MS: m/z 478.2 (M+H), 2.52 min.

(75) 3-{1-[(4-methylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-

carboxamide
Q
I
=3
/
N

(0]

OO

HNT o
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- 114 WO 2005/ 067923 PCT/ GB2005/ 000085 Fol | owi ng the
general procedure in exanple 73,

WG 2q0pl061993 ) - 3- (4- pi peridinyl)-1 Hindol e-7- caP@D&RA04©000085
(34 mg, 0.11 mmol ), 2-propanesul fonyl chloride (0.012
m., 0.11 mmol) and triethylamne (0.08 nL, 0.65 nnDI)
were reacted to formthe desired product mhlc

Folloping thieegprisyal REQeadsiEe Fhaxse Ripl’e RupPhRIY s (@@@r@'ww -indole-7-
carb@n(ain 8@% gdé)%g,( 8.18 nffdol), 2Lm¥hyibehsddBulfdHyF ciiéfad)372nd.2.195 mmol)

and Biefityismyine $0.01 ko QpHamBRal) WeiRyIeRcted A0 Jomp {he desiipdrRsodugy which
was %uﬁgfébfbg/' rlavéréb RS BPIC 08 AOHISN AFatdr, oN 9 T#\) (Bb dNa9%).

general procedure in exanple 73,
LC/MsS: pﬂh{é|471423%/t4ﬁ)22 2 GiR.et r ahydr o- 4- pyridinyl)- 1

H i ndol e- 7 carboxam de (100 ng, 0.32 mol),
2- propanesul fonyl chloride (0.043 nL, 0.384 mmol) and
triethylamne (0.178 ni, 1.28 mvol) were reacted to

R e e

(20 ny, 15% LCMS: mz 424.0 (MtH), 1.87 mn. (81)
5-phenyl -3-(1-{[4-(trifluoromethyl)phenyl]sulfonyl}-4-
pi peri di nyf}) - hndol e-7- carboxamde F OF O F N
N H H2

15
O\
N
H

HNT Yo

N

Following the general procedure in example 73, 5-(phenyl)-3-(4-piperidinyl)-1H-indole-7-
carboxamide (41 mg, 0.13 mmol), benzenesulfonyl chloride (34.5 mg, 0.195 mmol) and

triethylamine (0.07 mL, 0.48 mmol) were reacted to form the desired product which was

purified by reverse phase HPLC method B (CH;CN/Water, 0.1 % TFA) (15.4 mg, 26%).

LC/MS: m/z 460.2 (M+H), 2.62 min.

(77) 3-(1-{[4-(methyloxy)phenyl]sulfonyl}-4-piperidinyl)-5-phenyl-1H-indole-7-

; J
0=p
N
O )
N
H

HNT S0

carboxamide
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WD 2005/ 067923 PCT/ GB2005/ 000085 Fol | owi ng t he
general procedure in exanple 73,

WG 2ho6mk3 3- (4- pi peridinyl)-1 Hindol e-7- car bPREGBA®S/000085
(32 mg, 0.1 mmol), 4-(trifluoronethyl)benzenesul fonyl

Follogr/ﬂ'lgog'eigeer?r%%@ pfod@ure P ; g:\}ﬂ@ghf QY(EhérM)%-Wﬂ)@Qﬂldiwn(-ﬂ-l-ﬂﬁjole 7-

were reac ormthe desired

carb@mdd@t(39\hmh Ovikes ol f #-aepthgrybenzanssUifonyls ehipde (38 mg, 0.18
mmomgr;\?}g@ie MEFE%CM (W‘Hﬁ.r 0.4% %m&)Tﬁ&b reéét@d o Bm ®é désired product

whic wWes- F[L(rlﬁefzhbmre\rﬂrm gmﬁ@quﬂ@unetbﬁ«}/ 1B (Qi%a&‘%é’ﬁt%h Ayl Yo BEAY (17.9
%ﬁ%yl-lkklndole 7- carboxam de Cl of NC NH H2
Fol | owi ng the general procedure |n exanpl e 73,
LCHWB;ﬂMzMﬁDQKNF#QpZﬁénumlnyI)-IF#indole-7- car boxam de
(32 ng, 0.1 mmol ), 2, 4-dichl orobenzene sul f onyl
chloride (37 nmg, 0.15 nmol) and triethylam ne (0.06
m., 0.4 mmvl) were reacted to formthe desired product

| . A 1 3
1 AR T S S
528.2 (MtH), 2.60 m n. (83)
3-{1-[(3, 4-odi hl or ophenyl ) sul fonyl | - 4- pi peri dinyl }-5-p
henyl - 1H- i mdgl e- 7- carboxamde o CI 0=S1 NC NH
H2N O 97

N
O )
N
H

HNT o

Following the general procedure in example 73, 5-(phenyl)-3-(4-piperidinyl)-1H-indole-7-
carboxamide (16 mg, 0.04 mmol), ethanesulfonyl chloride (0.004 mL, 0.08 mmol) and
triethylamine (0.016 mL, 0.12 mmol) were reacted to form the desired product which was
purified by reverse phase HPLC method B (CH3CN/Water, 0.1 % TFA) (12.8 mg, 62%).
LC/MS: m/z 412.0 (M+H), 2.18 min.

(79) 3-{1-[(2-propanesulfonyl]}-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide
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- 116 WO 2005/ 067923 PCT/ GB2005/ 000085 Fol | owi ng the
general procedure in exanple 73,

WG 2ho6mk3 3- (4- pi peridinyl)-1 Hindol e-7- car bPREGBA®S/000085
(32 mg, 0.1 mmol), 3, 4-dichl orobenzenesul f onyl

Followgo{gl'ed&en@rga? pi&beddrelin eﬁﬁﬁilé 73n4g- (bﬁérﬁﬂ)tﬁlt@ﬁbéﬁinﬁ)@) Oﬁ-lndole-7-

% wer e react to formthe desired pr odu
carbeteingtie (RsMPuP.il inamolhy2- P@P@ﬁ%%"fﬁﬂﬂé@'qqﬁﬁ@ AL Wl 081‘I mmol) and

tneth&%@ﬁﬁé\v %ﬁ{b g%Slm?ﬁoBFﬁ%re(r)éQctEE to fdrfVihe daird®prddugt which was

purifigd {oyx{a(eesmymm Y& meb‘tsqﬁw [CHsGW/ Weaterd Oriy Yoy LFEY) AR EY9.-2p)-
I amde Or N H NN H HZN O
LC/Mié r}ﬁlgv‘\?ﬁg ﬁgk@éneral procedure in exanple 73,
5- phenyl - 3- (4- pi peridinyl)-1Hindol e-7- carboxam de
(50 ng, 0.16 mmol), ethylisocyanate (11.4 ng, O. 16
nmmol ) and triethylamne (0.07 ni, 0.48 nmmol) wer
(80) Bqﬂletlgljm{b-([ﬁmpaneﬂdfmﬁrt%é qste@m!wﬂr%ﬂmynldmé] Wﬂmqk?ler:?
verse phase HPLC nethod B (CH3CN Water, 0.1 %
°a’b?¥% ‘f 0 ny, 33%. LOUMS: mz 391.0 (MrH), 1.94 nin.
(85) 3-(1-[(4 |
- 1- pi per %21” ) car bonyl ] - 4- pi peri di nyl } - 5- phenyl - 1H-i n
dol e- 7- carfboxam de ON NH HaN O Follow ng the
gener al BT O edure in exanple 73,

1e{(37.3 g, O. 192 117

Following the general procedure in example 73, 5-phenyl-3-(1,2,3,6-tetrahydro-4-
pyridinyl)-1H-indole-7 carboxamide (100 mg, 0.32 mmol), 2-propanesulfonyl chloride
(0.043 mL, 0.384 mmol) and triethylamine (0.178 mL, 1.28 mmol) were reacted to form
the desired product which was purified by reverse phase HPLC method B (CHsCN/Water,
0.1 % TFA) (20 mg, 15%).

LC/MS: m/z 424.0 (M+H), 1.87 min.

(81) 5-phenyl-3-(1-{[4-(trifluoromethyl) phenyl]sulfonyl}-4-piperidinyl)-1 H-indole-7-

carboxamide
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WO 2005/ 067923 PCT/ GB2005/ 000085 mmol) and
triethylamne (0.07 nL, 0.48 mmol) were reacted to

W 0051061923 desi red product which was purified BYT/GB2005/000085
reverse phase HPLC net hod B (CH3CN Water, 0.1 % TFA)

e et

carbdariidé-H B2 ood,e0.7- mmf)bé)(ﬂ'lﬂud@naﬁt@l)benl@r@lsu'f@ny g7 mg,

0.15 gnrl(nlgﬁ\é\%{i%gr oEﬁenyF% (@'OP%EC %dzlu mé%@?@é&eg % form the desired

prodiictaidlich Was purlfied dyireleer ¢ phams, HBLQme’ﬂmd B (CH,CN/Water, 0.1 % TFA)
esul fonyl chloride (0.015 m, 0.14 nmol) and
(16'2[1m59$ﬁ/$ﬁam ne (0.07 nm., 0.48 nmol) were reacted to
LC/MSmm'e 5R8.4desH) e2l6pnimiuct whi ch was purified by
reverse phase HPLC nethod B (CH3CN Water, 0.1 % TFA)
(15.7 ng, 24%. LCOMS: mz 460.4 (MHH), 2.29 mn.

(87)

- I (4-f 1l uoro n sul f onyl.]: 4+ | di - G4-C
2 Fitd el groBhaRY ok e B pbi B AR Ve i)
carbbbédinfdd~ol | owi ng t he gener al pr ocedure in exanple 73,

5- (4-chl orophenyl) - 3- (4-pi peridinyl)-IH

i ndol e- 7-c&r bE e (53 ng, 0.14 mmol),

4-f 1 uor olbefszex | fonyl chloride (41 ng, 0.21 mmol)
ne (0.07 nmL, 0.48 nmol) were reacted to
i%ed product which was purified by
se HPLC nethod B (CH3CN Water, 0.1 % TFA)

Following the general procedure in example 73, 5-phenyl-3-(4-piperidinyl)-1H-indole-7-
carboxamide (32 mg, 0.1 mmol), 2,4-dichlorobenzene sulfonyl chloride (37 mg, 0.15
mmol) and triethylamine (0.06 mL, 0.4 mmol) were reacted to form the desired product
which was purified by reverse phase HPLC method B (CH;CN/Water, 0.1 % TFA) (12.6
mg, 24%).

LC/MS: m/z 528.2 (M+H), 2.60 min.

(83) 3-{1-[(3,4-dichlorophenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-

carboxamide
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ng, 8% . LCOMS: mz 512.2, (MtH), 2.66 mn. -118 WO
2005/ 067923 PCT/ GB2005/ 000085 (88)
w®2¢o4/0p7192®t hyl sul f onyl ) am no] phenyl }- 3- [ 1- ( pherPgT/GBRIVFI000085
)-1,2,3,6-tetrahydro-4- pyridinyl]-
Folloli Hg‘ﬂ@ ?eﬂérélab%@éém’éq{i‘ dxdnple 73, @-p‘ﬁreﬂyl'-‘@» (Wpéhdll?ll) -tH4nhdole-7-

oW n he gener al rocedure i n exa

carb@ca{mdef ((ﬁﬁt'ﬁgl Sl fr@m9l|)) gﬁrqg]lgﬁgﬁ@qepegulfqnyl rTElorlde (37 mg, 0.15
mmdi)_”%%ﬁ'leﬁ-l ﬁé”(@ﬁb% (A8 8y wlaré’fged&@:' fo form the desured product

pi per.i di none & . ;
WhicaHes 96 Qﬁ‘r‘?&f@(\'ﬁ@%lp@és% bPECnethod: F(C"WNMHWL 03; BAPA) (10 mg,
17%&20” were reacted to formthe desired product which
urified by flash col um chromat ography

LC/MS:}HZ/cﬁZS%M#F&M@mIM 5:1) (580 ny, 78.4%. LC/ Ms:

mz 501.2 (M+tH), 1.57 min. (89)

5-{4-[ (et hyl sul f onyl ) am no] phenyl } - 3- (4- pi peri di nyl) -

1H i ndol e-7-carboxamde H3 H | O.6=0 N HNN H

(84) g'%ﬁ@t@%%?ﬂrﬁ%gﬁp ; on@H’J\h i %Sﬁgﬁﬂ ﬂrf:ﬁ&i‘é‘? | &rBdxamide

3-[1-(phenyl nethyl)-1,2,3,6-tetrahydro-4-pyridinyl]-1
H i ndol e- 7- car boxam de (580 ng, 1.16 mmol), palladium
hydr oxi deo(154 ng) in a mxture of ethanol and acetic

acid (75/1§*5

OO
N

HNT Yo
Following the general procedure in example 73, 5-phenyl-3-(4-piperidinyl)-1H-indole-7-
carboxamide (50 mg, 0.16 mmol), ethylisocyanate (11.4 mg, 0.16 mmol) and triethylamine
(0.07 mL, 0.48 mmol) were reacted to form the desired product which was purified by
reverse phase HPLC method B (CH;CN/Water, 0.1 % TFA) (20 mg, 33%). LC/MS: m/z
391.0 (M+H), 1.94 min.

(85) 3-{1-[(4 -1-piperazinyl)carbonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-

carboxamide

HNT o
Following the general procedure in example 73, 5-phenyl-3-(4-piperidinyl)-1H-indole-7-

carboxamide (50 mg, 0.16 mmol), 4-methyl-1-piperazinecarbonyl chloride (37.3 mg, 0.192
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m.) were reacted to formthe desired product (163 ng),
20 ng of crude product was purified by reverse phase
woRwSemwehod B (CH3CN Water, 0.1 % TFA) to gi vVECBGBR005/000085
(309 of pure product. LG M5 mz 413.4 (MrH), 1.30
mmo@"eﬁrd tnet]n%l% |ﬁ@@@ﬁﬁ{L0@h%aanBWéF§2@£b5é@Qpﬂﬁl5\ thé%klred product

(et hanesui fonyl) B %
whncw.aa@utnf@dmcrsww@W@%HBLCdn?th% d NstWRtef#P 1PzIF ) (28 mg,
o/)Follovvlng the general procedure in exanple 73,
5- br ono- eridinyl)-1 Hindol e-7- carboxam de
LCmﬁﬁmﬂzﬁﬁGGZNBHEﬁgﬁ§”“%thanesulfonyl chl oride (0.8 nm,
8.4 mvol) and triethylamne (1.6 nL, 11.2 mml) were
reacted to formthe desired product which was
(86) pud-chlozdphenyllsd1-thropapesufanyict-Piperidinydl-bitndefe-7-
c bamno ropyl colum (International Sorbent
arbPXAAITS: ogies) eluting with chloroform (30 nmLx2) and
et hyl acetat%ﬂjﬁ%rﬂ) (800 ng, 69%, LC/MS. mz 414.0
(MrH), 2.2 il 91
3-[1- (ethane'ulfonyl) 4-pi peridinyl]-5-{4-[ (methyl sul f
enyl }-1 H indol e-7-carboxam de CH3 O S
H H2 N O To a solution of
- (et hanesul fonyl ) - 4-pi peridinyl]-1

H,NT Yo

Following the general procedure in example 73, 5-(4-chlorophenyl)-3-(4-piperidinyl)-1H-
indole-7-carboxamide (50 mg, 0.14 mmol), 1-propanesuifonyl chloride (0.015 ml, 0.14
mmol) and triethylamine (0.07 mL, 0.48 mmol) were reacted to form the desired product
which was purified by reverse phase HPLC method B (CH;CN/Water, 0.1 % TFA) (15.7
mg, 24%).

LC/MS: m/z 460.4 (M+H), 2.29 min.

(87) 3-{1-[(4-fluorophenyl)sulfonyl]-4-piperidinyl}-5-(4-chlorophenyl)-1H-indole-7~

carboxamide

()
N

Following the general procedure in example 73, 5-(4-chlorophenyl)-3-(4-piperidinyl)-1H-
indole-7-carboxamide (53 mg, 0.14 mmol), 4-fluorobenzenesulfonyl chioride (41 mg, 0.21
mmol) and triethylamine (0.07 mL, 0.48 mmol) were reacted to form the desired product
which was purified by reverse phase HPLC method B (CH;CN/Water, 0.1 % TFA) (6.5
mg, 8%).

LC/MS: m/z 512.2,(M+H), 2.66 min.
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ng, 0.12 nmmol) in a m xture of di oxane and water
(1.5nm./0.5 nmL), {4- [(nethylsulfonyl)am no]

w@b@spboboroni c acid (104 ng, 0.48 nmmol), cesiPOT/GB2005/000085
carbonate (78.2 ng, 0.24 mmol) and pal | adi um acet at e
(5.4 ng, 0.24 nmmol) were added. The reaction mxture
was heated at 160 C for 20 mn. in a Smth nt hesi zer

(88) Ari{#lvethsnifanylaminedpheyyilvdht-(Rhesyiaethybd 24 ftetrahydro-4-
« e ec S5 hhe residue was partitioned

pyrncﬁ@?&é?ﬂn@é@ﬁ@?é@gggg}%@(50 m.) and water (50 nlL). The
aqueous | ayer was extracted with ethyl acetate (50
nm_.x2) and the conbined organi c phase was dried over
magnesi um sul f at 120 WD 2005/ 067923
cHpCT/ GB2005/ 000, il tered, concentrated under

o=sxe&duced presseore and purified by reverse phase HPLC

0.1 % TFA) (6.6 ng, 11 9%.

, 1.58 mn. (92)

medhyl phenyl ) - 1H i ndol e- 7- car boxam de 0O

3-[1- (et hanésul f onyl ) - 4- pi peri dinyl ] -5- (4, 4,5, 5-tetram
et hyl g7 302- di oxa- borol an-2-yl)-1

H- i ndol e- 7- carboxam de (118 ng, 0.26 mmol) in a

m xture of dioxane and water (3.01./1.0 nlL),

Follogvgg;ir fﬁ@%&elﬁ%ﬁd&&@@ﬁn&aﬁ%ﬁe %g,_ %4-m§@|£ﬂg§wlgagﬁﬂ%phenyl}-1 H-

um~ ca ate (169.4 nyg, I 'Tad
indoladecaibexafmide 144fmd). 042 mmel).) 1-whesyimpiad)-4-pipggdinone (0.79 mL,

. . _ . . o h vi :
04 T3 PO SSRGS K SAP e 021 oy BEThANE st
formr dhrucdasirpd epenguel Vittieh r was deigifigds bpaflash | eahedn behrpeatography
n tver (10 nmL). The aqueous

(CHzﬁgymgérovg\gﬁgﬁ?grg%@é%mdFﬁ%%) acetate (10 nix2) and
LC/MS1en/e SabRrbdH)r G8hImin.phase was dried over My2S™4 and

concentrated to give a crude product which was

purified by reverse phase HPLC nethod B (CH3CN Water,

0.1 % TFA) to provide pure product (10 ng, 10%.

(89) &ﬂt-&@ﬁetméuﬁgﬁy&amino]phenyl}-3-(4-piperidinyl)-1 H-indole-7-carboxamide

Following the general procedure in example 51, 5-{45-{4-[(methylsulfonyl)amino] phenyl}-
3-[1-(phenylmethyl)-1,2,3,6-tetrahydro-4-pyridinyl]-1H-indole-7-carboxamide (580 mg,
1.16 mmol), palladium hydroxide (154 mg) in a mixture of ethanol and acetic acid (75/1.5
mL) were reacted to form the desired product (163 mg), 20 mg of crude product was
purified by reverse phase HPLC method B (CH;CN/Water, 0.1 % TFA) to give 6 mg
(30%) of pure product.

LC/MS: m/z 413.4 (M+H), 1.30 min.
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(MtH), 2.10 min. (93)
3-[1-(ethylsul fonyl)-4-piperidinyl]-5-(2-thienyl)-1HIi
wodasmeP2x ar boxam de -121 WO 2005/ 067923 PCT/GB2005/000085

PCT/ GB2005/ 000085 -11j o-s N S N H H N O Fol | owi ng
t he general procedure i n exanple 73,
3-(4-piperidinyl)-5-(2-thienyl)-1 Hindole-7-

(90) mmma?rm(;etbwwyonwmamnﬁﬁdmyl]eﬁfhm%%%rrmﬁwxam'de
chloride (0.022 nmL, 0.24 nmmol) and triethylam ne
(0. 07 nL 0.48 nmol) were reacted to formthe desired
product owhf ch was purified by reverse phase HPLC
met hod=8—¢CHBCN/ Water, 0.1 % TFA) (16.5 ngy, 24% .
LG/ MB__fz 418.2 (MH), 2.21 nin. (94)
3-[1-/(ethyl sul fonyl)-4-piperidinyl]-5-(3-thienyl)-1
Hindql e~ 7-carboxamde VOSSN SN H H2NO
Fol | oW ng the general procedure in exanple 73,

4~N peridinyl)-5-(3-thienyl)-1 Hindole-7-

sle) am de (65 ng, 0.16 mmol), ethanesul fonyl

CRT orh de (0.03 n., 0.3 mvl) and triethylamne (0.09

50- 6 nmol) were reacted to formthe desired product
Mahi Ch was purified by reverse phase HPLC net hod B
(CI—BCN/V\ater Ol%TFA) (113mg, 14% . LCMS: niz

(MtH), 1.90 min.
Folloyqutq%pw’pg Aracefye) |Bh@f%yrpp]le gsp |$et]>{9m013 (4-piperidinyl)-1H-indole-7-

carbbkdnfdO! ©od - 48" B ¥HhES ethanesulfonyl chloride (0.8 mg, 8.4 mmol) and

triethylamine (1.6 mL, 11.2 mmol) were reacted to form the desired product which was

Br

purified via solid phase extraction on a 500 mg aminopropy! column (International Sorbent
Technologies) eluting with chloroform (30 mLx2) and ethyl acetate (50 mL) (800 mg,
69%), LC/MS: m/z 414.0 (M+H), 2.2 min.

(91) 3-[1-(ethanesulfonyl)-4-piperidinyl]-5-{4-[(methyisulfonyl)amino]phenyl}-1H-

indole-7-carboxamide

i
CH o=s
| /
N

J

To a solution of 5-bromo-3-[1-(ethanesulfonyl)-4-piperidinyl]-1H-indole-7-carboxamide (50
mg, 0.12 mmol) in a mixture of dioxane and water (1.5mL/0.5 mL), {4-
[(methylsulfonyl)amino] phenyl}boronic acid (104 mg, 0.48 mmol), cesium carbonate (78.2
mg, 0.24 mmol) and palladium acetate (5.4 mg, 0.24 mmol) were added. The reaction
mixture was heated at 160 °C for 20 min. in a Smith Synthesizer microwave reator. The
solvent was removed under reduced pressure and the residue was partitioned between
ethyl acetate (50 mL) and water (50 mL). The aqueous layer was extracted with ethyl

acetate (50 mLx2) and the combined organic phase was dried over magnesium sulfate,
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- 122 WO 2005/ 067923 PCT/ GB2005/000085 NH, N H HzZN
O The title conpound (15.0 ng) was prepared using
w@emsneio2iret hod B except that N-[4- PCT/GB2005/000085
(4,4,5,5-tetranet hyl - 1, 3, 2- di oxabor ol an- 2-yl ) phenyl ] ac
' flltergéa&}rﬁ@%ﬁrftgd OurRer r@dﬂédn’ﬁ@s&\ﬂ@sandﬁﬁlﬁﬁéd‘%?@eﬁﬁée phase HPLC

oronic acid ppm
meth‘bdzB7 er7058/o(TﬂFy‘\)46+ﬁ)mg, %k, 1H) 7.95 (d,
d, J=7.3 Hz, 2 8.07 (2, 1
LC/N@MEF%O(R/‘-I)% ﬁf%/gmﬁﬂz 328 (I\/H)+ Ir_?t. 1. 72 m n. K
(96) 3-{4-[(dinethyl am no) sul fonyl ] phenyl }-5- phenyl -

' le-7- 0 1. des: - t|t| e

o2 ghitafafetu PR Ry sy Prthyab RpdRe 2
carbexamide t hat N, N-

di nethyl -4-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an- 2-y

I)benzenesu‘flf nam de (50.0 ng, 0.15 mmol) was used

i nst ead 8FFphenyl boronic acid. 1 H NVR (400 Mz,
ppm 2. 70 (s, 6H) 7.57 (m 1 H 7.68 (m 4
7.98 (d, J=7.3 Hz, 2 H) 8.04 (d,

2 H 8.07 (2, 1 H 824 (s, 1 H LOMSmz
L)+ r.t. 2.24 min. (97)
me hyl sul f onyl ) am no] phenyl } - 5- phenyl -
H-| golen 7- car boxam de  -123 WO 2005/ 067923
PCT/ @B82005/ 000085 N O S O

To a solution of 3-[1-(ethanesulfonyl)-4-piperidinyl}-5-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)-1H-indole-7-carboxamide (118 mg, 0.26 mmol) in a mixture of dioxane and
water (3.0mL/1.0 mL), 1-bromo-3-methylbenzene (88.94 mg, 0.52 mmol) and cesium
carbonate (169.4 mg, 0.52 mmol), palladium acetate (11.7 mg, 0.052 mmol) were added.
The resulting reaction mixture was heated via microwave at 160°C for 30 min. All the
solvent was removed under reduced pressure. The residue was partitioned between ethyl
acetate (10 mL) and water (10 mL). The aqueous layer was extracted with ethyl acetate
(10 mLx2) and the combined organic phase was dried over Mg,SQO, and concentrated to
give a crude product which was purified by reverse phase HPLC method B
(CHsCN/Water, 0.1 % TFA) to provide pure product (10 mg, 10%). LC/MS: m/z 426.0
(M+H), 2.10 min. :

(93) 3-[1-(ethylsulfonyl)-4-piperidinyl}-5-(2-thienyl)-1H-indole-7-carboxamide
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NH H2N O The title conmpound (13.0 ng) was prepared
usi ng general nethod B except that {3-
wQ eevsbrks ul f onyl ) am no] phenyl } boroni c aci d ( 3BCDGBRY05/000085
0.15 nmmol ) was used instead of phenyl boronic acid. 1
H NVR (400, Miz, MeCD-D4) 8 ppm 3.05 (s, 3H) 7.27 (m |
H 7.41 é_n’g/i 7.68 (m 4 H 7.87(s, 1 H 7.98 (s,
1H)804/(d J=7.3 Hz, 2 H 807 (s, 1 H 824 (s, 1
406(M+1)+r t. 2.04 mn, (98)

N

phenyl } - 1H- |ndoI e -7-car boxam de H3C, 10O
>N/SINNNS N HHN O To a sol ution of
D- A-[ 1- (et hyl sul fonyl )-4-piperidinyl]-1
dol §- 7- car boxani de (exanple 90) (50.0 ng, 0.120
. cesium carbonate (150.0 ng, 0.480 mmol) and {3-
['J(z'i‘ret Ryl sul f onyl ) am no] phenyl } boroni ¢ acid (105.0 ng,

0.480 mml ) in dioxane/H20 ( 2 nl/0.7 nL) was bubbl ed
argon for 5 mnutes prior to the addition of Pd(PPh3)4
Follopirg,. the iggnerabprogedureni pxarmpie 78e3¢4-piparidiny-Gr(e-thiesyl)-1H-indole-7-

: Y sl.ze
car Y0 11, FERIRNE, SREL b PRLRGEYOLPISHE b g o) ana
tnethylamim@éﬂ U en@st&dinssd) were neacted i@ form tDRB’B(QSIrw@roduct which was

punﬂgg%g réve'?& \Agﬁjass%g-lﬁcro \Q@di é ggl\gg/ag%g h&aﬁ%@g@é% g, &4%).

LC/MS/x/am/eAASQNI\/Bﬁ)Lzm nido TFA) to give the title conpound
8.0 ng (13%. LC/MS: 505.2. r.t: 1.77. -124 WO
2005/ 067923 PCT/ GB2005/ 000085 (99)
5-[4-(acetyl am no) phenyl ] -3-[1- (et hyl sul fonyl) - 4- pi per

(94) 5 (iul Té/’tk‘rlds%lr‘tl-cmylsj % plperldm?/[] %Qé?trﬁiedn%l)-1 H-indole-7-carboxamide

i/

0=s
/
N

Following the general procedure in example 73, 3-(4-piperidinyl)-5-(3-thienyl)-1H-indole-7-
carboxamide (65 mg, 0.16 mmol), ethanesulfonyl chiloride (0.03 mL, 0.3 mmol) and
triethylamine (0.09 mL, 0.6 mmol) were reacted to form the desired product which was
purified by reverse phase HPLC method B (CH;CN/Water, 0.1 % TFA) (11.3 mg, 14%).
LC/MS: m/z 418.2 (M+H), 1.90 min.

(95) 3-[4-(methylsulfonyl)phenyl]-5-phenyl-1H-indole-7-carboxamide
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0, "0 OCH3-CGCHN H HZN O Foll owi ng the general
procedure of exanple 98,
WG2506m928- [ 1- (et hyl sul fonyl ) -4- pi peri di nyl ] - BCT/GB2005/000085
H i ndol e- 7- car boxam de (exanple 90) (50.0 ng, 0.120
nmol ), cesium carbonate (150.0 ng, 0.480 nmol) and
4. 5, b-tetranet hyl -1, 3, 2- di oxabor ol an- 2-
acetam de (125.0 ng, 0.480 nmol) as well as
(12.5 ng, 0.012 mmol) were reacted to give
N (349 of title conmpound. LC/MS: 469.4. r.t:
Y00)
[(Hdl met hyl ami no) sul fonyl | phenyl }-3-[1-(ethyl sul fo
4-pi peridinyl]-1H indole-7-carboxamde '~ . ~N
ON O N H H2N O Foll owi ng the general procedure of
exanpl e 98 except reacti on tine was set to 60 mnutes
instead of 20 m nu
The gth)p%rﬁﬁogwc{ g_15((émg)|vgqﬂ @rg%re)j L@Il}ﬂ g%qe,rall I’H?ﬂ"?d 1B except that N-[4-
(4,4 %lt@t?’e%émyl 1,8 2LAASREB BT dikh- é—@?@@gﬁ adamide 440. OfTng Q)ﬂB’-%mol)was

cesi um car bonat e nmg, 0.480 mmol)
USEdN‘Sﬁ?%ﬁ AferhepyLhperenic acid. 5-t et r anet hyl - 1, 3, 2- di oxabor oI an

1H Nhﬂ?l(ildd)ﬁl?«?ze%()[ﬁtbh S ?'@,7((37501 Q) Ff%s 480 may(g, ﬁ$) 7.95 (d,
i

5- [

as Pd({ PPh3 weré react
J=7.3 HZga*éBQQﬁ @. dy ?3’219@ H)ffing? {a.d de&r%lﬁﬁdl H) s ms$21§2& (M+1)+
ri 1_?4tmm_1 97. - 125 WD 2005/067923 PCT/ GB2005/ 000085
101)
5-[ 3- (acet yl am no) phenyl ] - 3-[ 1- (et hyl sul f onyl ) - 4- pi per
(96) é ?Jl |P()él r]net"hylallrﬁl 5sult7onyl]phenyl}-5 -phenyl-1H-indole-7-carboxamide

o]

i

OO
it

HNT o

The title compound (10.0 mg) was prepared using general method B except that N,N-
dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzenesulfonamide  (50.0 mg,
0.15 mmol) was used instead of phenyl boronic acid.

1H NMR (400 MHz, MeOD-D4) 5 ppm 2.70 (s, 6H) 7.57 (m, 1 H) 7.68 (m, 4 H) 7.87(s, 1H)
7.98 (d, J=7.3 Hz, 2 H) 8.04 (d, J=7.3 Hz, 2 H) 8.07 (2, 1 H) 8.24 (s, 1 H) LC/MS m/z 421
(M+1)+ r.t. 2.24 min.

(97) 3-{3-[(methylsulfonyl)amino]phenyl}-5-phenyl-1H-indole-7-carboxamide
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carbox-amde 0 O Q. HI CNHNS~/ N H HNO
Foll ow ng the general procedure of exanple 98,
WG2506m928- [ 1- (et hyl sul fonyl ) -4- pi peri di nyl ] - BCT/GB2005/000085
H i ndol e- 7- car boxam de (exanple 90) (50.0 ng, 0.120
mol ), cesium carbonate (150.0 ng, 0.480 nmol) and
T ng) henyl ] boron ic acid (100.0 ng, 0.480
vwld/@§ Pd(PPh3)4 (12.5 ng, 0.012 nmol) were
ed(to give 21.0 ng (38% of title compound.
: r.t: 1.76. (102)
hyl sul f onyl ) - 4- pi peri di nyl ] -5-(1H pyrazol - 4-yl
ndol e- 7-carboxamde NS~/ NN H HZN O
@ ng the general procedure of exanple 98,
5-brono-3-[1-(ethyl sul fonyl)-4- piperidinyl]-1
H- i ndol e- 7- car boxam de (exanple 90) (50.0 ngy, 0.120
The 'Wa?lc))mp%@ﬁé YAy, 00@%?%@ &reéﬁr@@ eIQerﬁBFhemBH B émlpt that {3-

5-tetra di oxagorol an-2-yl) -
(methypykf@rwbp@w(owwy&@oromcm (3P MGsO- W‘éwmalz) WR Pﬁ%)‘ﬂﬁtead of
phe rém?%cmdo 012 mmol) were reacted to gi ve .

Itle compound. LC/MS: 402.2. r.t: Srlé
1H WMM@MWI KieDDoBY) § prmpt. @ £, @HYIA7- @0, BH] ﬁy‘dr(ﬁk;ﬂ t7H%B (m, 4

H)7%g55?8%%] Byt W%@Sf %gééfm%‘?o&(s,lﬁﬂé@(s,m) LC/IMS m/z

406 (M+1)+ r.t. 2.04 min.

(98) 3-[1-(ethylsulfonyl)-4-piperidinyl]-5-{3-[(methylsulfonyl)amino]phenyi}-1 H-

indole ~7-carboxamide

/7 O
Hsts\ Osg®
o NH
Ph
N
H
H,N" 0

To a solution of 5-bromo-3-[1-(ethylsulfony!)-4-piperidinyl]-1H-indole-7-carboxamide
(example 90) (50.0 mg, 0.120 mmol), cesium carbonate (150.0 mg, 0.480 mmol) and {3-
[(methylsulfonyl)amino]phenyli}boronic acid (105.0 mg, 0.480 mmol) in dioxane/H,0 ( 2
mL/0.7 mL) was bubbled argon for 5 minutes prior to the addition of Pd(PPhs)4 (12.5 mg,
0.012 mmol). The reaction mixture was heated in a microwave reactor (Smith synthesizer)
for 20 minutes at 160°C. The solvent was evaporated, and the residue was dissolved in
1.2 mL DMSO. The resuiting suspension was filiered and the organic solution was
purified by reverse phase HPLC method A (water/ CH ;CN, 0.1 % TFA) to give the fitle
compound 8.0 mg (13%).

LC/MS: 505.2. r.t: 1.77.
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N H H2N O Follow ng the general procedure of exanple

98, 5-brono-3-[1-(ethylsulfonyl)-4- piperidinyl]-1
woRisda19e3 7- car boxam de (exanple 90) (50.0 ng, POI/GBRO0S/000085

nmol ), cesium carbonate (150.0 ng, 0.480 nmol) and

on e AT P S o

carboramnided to give 32.3 ng (61 % of title conpound.
LG/ MS: 442.4. r.t: 1.75 (104)
5-(2, 4-di fluorophenyl)-3-[1-(ethyl sul fonyl)-4-piperidi
nyl]-1Hindole-7- carpox@mide ii J OSSN FF\ I \' N
H oHZN O Fol | owi ng ,qz%ﬁanferal procedure in exanple
73“ 5-(2, 4- dlfluorophe‘yl) 3-(4- plperldlnyl) 1

triethyl am ne

formthe desi noduct whi ch was purified by

reverse phase HPLGInethod B (CH3CN Water, 0.1 % TFA)

(6.0 np, 38X "QC/ MS: nmz 448.2 (MHH), 2.1 min. (105)

3-[1- (et hyl sul fonyl)-4-piperidinyl]-5-[4-(nethyl oxy)ph
Folloging ] theH-gendesll eprz:cedmebmfarﬁxamplelz%,v@-@nmt%%@ﬂylsulfonyl}#

piperlml]gﬁg-%%%(egﬂggr%gxar{ﬂhg (example 90) (50.0 mg, 0.120 mmol), cesium

carbonate (150.0 mg, 0.480 mmol) and N-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyllacetamide (125.0 mg, 0.480 mmol) as well as Pd(PPhs)s (12.5 mg, 0.012
mmol) were reacted to give 19.0 mg (34%) of title compound.

LC/MS: 469.4. r.i: 1.78.

(100) 5-{4-[(dimethylamino)sulfonyl]phenyl}-3-[1-(ethylsulfonyl)-4-piperidinyl]-1H-

indole-7-carboxamide

\//

N 7
~ /,S
s
L
N
H

H,N 0

Following the general procedure of example 98 except reaction time was set to 60
minutes instead of 20 minutes, 5-bromo-3-[1-(ethylsulfonyl)-4-piperidinyl]-1H-indole-7-
carboxamide (example 90) (50.0 mg, 0.120 mmol), cesium carbonate ( 150.0 mg, 0.480
mmol) and N,N-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzene-
sulfonamide (150.0 mg, 0.480 mmol) as well as Pd(PPhs)s (12.5 mg, 0.012 mmol) were
reacted to give 20.0 mg (32%) of title compound.

LC/MS: 519.4. r.t: 1.97.
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O=S N O\ Il \ N H H2N O Foll owi ng the general
procedure in exanple 73,

w®2§04/0671923 hyl oxy) phenyl ] - 3- (4- pi peri di nyl)- 1 PCT/GB2005/000085
H i ndol e- 7- car boxam de (15 ng, 0.043 nmol),

o PN AROPE A7 By oLt oo

carbbxiamitlée desired product which was purified by
ﬁeverse phase HPLC nethod B (CH3CN Water, 0.1 % TFA)

8.5 ny, 45% 0. LO/NS: nmfz 442.2 (M+H), 1.96 nin.
Q8) 3-[1- (etRy®sul

uof o- 2- net hyl ph

fonyl)-4-piperidinyl]-5-(4-fl
enyl )-1H i ndol e-7- carboxam de 0 o=IJ
HZN O Fol | owi ng the general procedure

nmol ) , ~erhanesul f onyl chI orlde (0.084 m, 0.08 nmol )

and trigthyHanine (0.126 m, 0.02 nmol) were reacted

to fHYNN TDe desired product which was purified by

reverse phase HPLC nethod B (CH3CN Water, 0.1 % TFA)
Follopir@. Sherggeted . pro@dve:  off 2xamples 9(&&/|+H)5 -bromoe3-Fi-fethylsulfonyl)-4-

plpergﬂqqlﬁ%(l-é- r}%)l F?@H’;ﬁ"}“di &)examlple i nyI j5050 (rﬁglf I0u1o 2r00pnp1mol) cesium
carboribite i(TEDD eng)- @480 meaot) ded [3-(acetylamino)phenyi]boronic acid (100 0 mg,
0.480 mmol) as well as Pd(PPh;), (12.5 mg, 0.012 mmol) were reacted to give 21.0 mg
(38%) of title compound.

LC/MS: 469.4. r.t: 1.76.

(102) 3-[1 -(ethylsulfonyl)-4-piperidinyl]-5-(1 H-pyrazol-4-yl)-1H-indole-7-carboxamide

Os
S\/
N’

Following the general procedure of example 98,  5-bromo-3-[1-(ethylsulfonyl)-4-
piperidinyl]-1H-indole-7-carboxamide (example 90) (50.0 mg, 0.120 mmol), cesium
carbonate (150.0 mg, 0.480 mmol) and 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
1H-pyrazole (96.0 mg, 0.480 mmol) as well as Pd(PPhs); (12.5 mg, 0.012 mmol) were
reacted to give 3.0 mg (6%) of title compound.

LC/MS: 402.2. r.t: 1.55.

(103) 3-[1-(ethylsulfonyl)-4-piperidinyl]-5-[3-(hydroxymethyl)phenyl]-1H-indole-7-

carboxamide
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- 128 WO 2005/ 067923 PCT/ GB2005/000085 0 Osj N F N
H HZN O Followi ng the general procedure in exanple
wWQJ 3005567943 f | uor ophenyl ) - 3- (4- pi peri di nyl ) - 1H PCT/GB2005/000085

i ndol e-7- car boxam de (15 ng, 0.044 mol),
et hanesul fonyl ehloride (0.09 ni, 0.09 nmml) and

HO ri et hyl am nﬁfs(iQ/IZQ m., 0.03 nmol) were reacted to
ormthe desived product which was purified by

[ HPLC net hod B (CH3CN Water, 0.1 % TFA)
69 . LCOMS: mlz 430.2 (MtH), 2.00 min.

-carboxamde =J1 os / I NN H HZNO
Folh\eWrgg the general procedure in exanple 73,
5- (%4- bi phenyl yl') - 3- (4- pi peri di nyl ) - 1H

Followitd0! tBe 7 g6adrBO X 0t&tRird 16 MBamPled B, mT‘y—Bromo-S-P—(ethylsulfonyl)-4—
~ethanesulfonyl chloride (0.07 rnL, 0.076 nno and _
piperidinydt Hyingplenecartyoramidgi (exampies dWio(50.Qepg. retkd gamel, cesium
| .
caro R0 08 PSR L B EH 10 gog 720 mo
0.48Q guolinps walbgs PUERVE, (2.5 m@e)-013 M), weregganied to givegd2.3 mg
(61%5-&ﬁﬂéaodﬁﬁ(g{i t hyl et hyl ) phenyl ] -3-[1- (et hyl sul fonyl)-4
- pl peridiny

-1H i ndol e-7- carboxam de
LC/MS: 442.4.rt: 1.75

(104) 5-(2,4-difluorophenyl)-3-[1-(ethylsulfonyl)-4-piperidinyl}-1H-indole-7~

carboxamide

Following the general procedure in example 73, 5-(2,4-difluorophenyl}-3-(4-piperidinyl)-
1H-indole-7-carboxamide (15 mg, 0.042 mmol), ethanesulfonyl chioride (0.084 mL, 0.08
mmol) and triethylamine (0.126 mL, 0.02 mmol) were reacted to form the desired product
which was purified by reverse phase HPLC method B (CH;CN/Water, 0.1 % TFA) (6.0
mg, 32%).

LC/MS: m/z 448.2 (M+H), 2.1 min.

(105) 3-[1-(ethylsulfonyl)-4-piperidinyl]-5-[4-(methyloxy)phenyl]-1H-indole-7-

carboxamide
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-129 WD 2005/ 067923 PCT/ GB2005/ 000085 0 0=S~J NN H
HZN O Fol | ow ng the general procedure in exanple 73,

wW®2§04/067023 - di met hyl et hyl ) phenyl |- 3- (4- pi peri dP@WIGB2MW5/000085
H i ndol e- 7- car boxam de (15 ng, 0.038 nmol),
et hanesul fonyl ,chloride (0.07 niL, 0.076 nmmol) and
triethylanyn 0.114 nL, 0.015 nmmol) were reacted to
formthe desired product which was purified by

reverse phase HPLC nethod B (CH3CN Water, 0.1 % TFA)

(F6 ny, 9% . LOMS: mz 468.2 (MHH), 2.45 min.

yNsul f onyl ) - 4- pi peri di nyl ] - 5- (4- net hyl phenyl)
N 7-carboxamde 0 o% NH HZN O Fol |l ow ng
the gengral procedure in exanple 73,
5- (4%¥et Ayl phenyl ) - 3- (4-piperidinyl)-1 H
i ndol e-7-car boxam de (15 ng, 0.044 mol),
et hanesul fonyl chloride (0.09 ni, 0.09 mol and
FONON\ngth?yg%ﬁf%@rqc@.d1@9'0rﬁ2<,a”t9.'®§3’rﬁTHr()’“W@(YPFé%%‘V@‘&'(&P'Pe”d'"y')‘
id idyt tde® d ' Wi cReridy (0. , 0.09
1 A Bl TR R M i, s by (0,080 ml
mmd)7ars! iigthylaming (0.129 wi; 08B 2nmok werg rgacked to famn Hedgsired yproduct
I | ¥inda R eF ol - i eyl o
Whlcﬁiv{é ) oﬁg@{fﬂ%c@wgg%fxﬁ %1ea§e g—\:FFSLiQfJ th!-:ltr%Nd B-@H.NRYEicH! OY! %-HtA) (8.5
mg, 45%).

LC/MS: m/z 442.2 (M+H), 1.96 min.

(106) 3-[1-(ethylsulfonyl)-4-piperidinyl]-5-(4-fluoro-2-methylphenyl)-1H-indole-7-

carboxamide

Following the general procedure in example 73, 5-(4-fluoro-2-methylphenyl)-3-(4-
piperidinyl)-1H-indole-7-carboxamide (15 mg, 0.042 mmol), ethanesulfonyl chloride (0.084
mL, 0.08 mmol) and triethylamine (0.126 mL, 0.02 mmol) were reacted to form the
desired product which was purified by reverse phase HPLC method B (CHsCN/Water, 0.1
% TFA) (10.9 mg, 57%).

LC/MS: m/z 444.6 (M+H), 2.06 min.

(107) 3-[1-(ethylsulfonyl)-4-piperidinyl]-5-(4-fluorophenyl)-1H-indole-7-carboxamide
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\' 1 ' N H HZN O - 130 WD 2005/067923
PCT/ GB2005/ 000085 To a solution of 5-bronpo-3-[1
wo ¢@bsheresul f onyl ) - 4-pi peridinyl]-1 PCT/GB2005/000085
H i ndol e- 7- carboxam de (50 ng, 0.12 mmol) in a
m xture of di oxane and water (1.5nL/0.5 nli),
4- pyri di nyI ﬁgv/oni c acid (60 ng, 0.48 mmol), potassium
car bonat e ('Zi32 ng, 0.96 nmol), tetrakis(triphenyl
phosph| ne p l'adi un(0) (14 ng, 0.012 nmol) were added.
Qs /run m crowave reaction at 150C for 20
zolvent was evapor at ed under reduce pressure.
e was partitioned between ethyl acetate (10
gy ter (10 nmL). The aqueous |ayer was washed
wi th thyT acetate (2x10 nmL). The conbi ned organic
phas¥ was dried and concentrated under reduce
pressure, and purified by reverse phase HPLC nethod B
(CH3CN Water, 0.1 % TFA) (12.7 ng, 25%. LOMS: mz
Follédidg4the Migeral lprd2eduird in exdimple 73, 5-(4-fluorophenyl)-3-(4-piperidinyl)-1H-

indqle-FipaYSor Al gedeiTed A 04 PriraBea ong sBiokcs 1§ L do o
andl'ﬂn@thwgﬁﬁtl)ﬁ rgo 1:23@ g, 0. 23 rmaglg E@]Ee waawait_urf@rm geﬁdiﬁr?ltj eroduct which
was, Bifid Bt Feiseh BRa HELLoBeBoRgS (GHEGNANBRR 817 TEA) 6.6 mg,

36%)4- f 1 uor o- 3- pyrldl nyl)boronic acid (39.2 ng, 0.28

carbonate (75.5 ng, 0.56 mmol),
Lc’ﬁgﬂ%igf?ﬁﬁaﬁi M85 phi ne) pal | adi un(0) (8 g, 0.007

mml) |n a mxture of di oxane and water (1.5nL/0.5

reacted to formthe desired product which wa
(10 (%p@aeayly =341 (ethylsulfonyl)-4 piperidinyl]- 1H-|ndole-7-carboxam|de

Following the general procedure in example 73, 5-(4-biphenylyl)-3-(4-piperidinyl)-1H-
indole-7-carboxamide (15 mg, 0.038 mmol), ethanesulfonyl chloride (0.07 mL, 0.076
mmol) and triethylamine (0.114 mL, 0.015 mmol) were reacted to form the desired
product which was purified by reverse phase HPLC method B (CH;CN/Water, 0.1 % TFA)
(8.0 mg, 43%). LC/MS: m/z 488.0 (M+H), 2.36 min.

(109) 5-[4-(1,1-dimethylethyl)phenyl]-3-[1-(ethylsulfonyl)-4-piperidinyl]-1H-indole-7-

carboxamide
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reverse phase HPLC nmethod B (CH3CN Water, 0.1 % TFA)
(11.5 ng, 38% . LC/MS: mz 431.2 (MtH), 1.88 min.

W@ 103067923 PCT/GB2005/000085
3-[1- (et hyl sul fonyl)-4-piperidinyl]-5-(6-nethyl-3-pyri
di nyl)-1Hi ndgl @-7- carboxam de - 131 WO 2005/ 067923
PCT/ GB2005/ Q0085 H/ O=0 N H3IC NN H HZN O

Fol  owi ng the general procedure in exanple 111,

- br ono- 3- [/1- et hanesul fonyl )-4- piperidinyl]-1
: af boxam de (34 ng, 0.08 mmol),

pyridinyl)boronic acid (43.82 ny, 0.32

pot assi um car bonate (88.34 ngy, 0.64 mmuol),

At phenyl phosphi ne) pal | adi un(0) (9.52 ny,

0.008 ml) in a mxture of dioxane and water

(1.50¥Y0.%5 m-) were reacted to formthe desired

FoIIBMH% g{eB@?g&_@ e:agfé flré)ee% Eﬁ(’lﬁ: Kﬁv (ﬁhé‘lﬁ%ﬁ /é‘lgyl)phenyl] _3-(4-

piparginyi: 1Fhmzlol¢27702rbomml)d¢ (15 2B, mosa mmbtp) ethanesulfonyl chloride (0.07

I th
-0t 0 B0l 058 LIS ik RIS YL o i
deSNBd produciviticiFwiak putified bhevgseghake piPhCatathediB(GhizdNMWater, 0.1
% ﬁﬁA)(g.é-rPd,%'T%?' [ 1- (et hanesul fonyl ) - 4-

LC/MS: m/z 468.2 (M+H), 2.45 min.

(110) 3-[1-(ethylsulfonyl)-4-piperidinyl]-5-(4-methylphenyl)-1H-indole-7-carboxamide

HNT o
Following the general procedure in example 73, 5-(4-methylphenyl)-3-(4-piperidinyl)-1H-
indole-7-carboxamide (15 mg, 0.044 mmol), ethanesulfonyl chloride (0.09 mL, 0.09 mmol)
and triethylamine (0.129 mL, 0.03 mmol) were reacted to form the desired product which
was purified by reverse phase HPLC method B (CH;CN/Water, 0.1 % TFA) (7.9 mg,
41%).
LC/MS: m/z 426.4 (M+H), 2.15 min

(111) 3-[1-(ethylsulfonyl)-4-piperidinyl]-5-(4-pyridinyl)-1H-indole-7-carboxamide

-130 -



pi peridinyl]-1 Hindol e-7-carboxam de (34 ng, 0.08
mol ), (6-nethyl-3-pyridinyl)boronic acid (43.82 ng,
w@:2®3/0671923 ) and pot assi um car bonat e (88. 34 ny, POI/682005/000085
mml ), tetrakis(triphenyl phosphine)palladiun(0) (9.52
To aF% utiOn ?pg b%ﬂ%-h (1 Qetﬂaﬁé@iﬁt‘dﬁ;ﬁ)-@fpl&‘riehﬁ%PQH |ﬁ&9|el’7@c§a%oxamlde (50
wer e reacted he desired
mg, cpmaanun@) Rt mmtwss:fgmxane and pipter (&-9E1ERS HasE-pyidiaylboronic acid

(60 ﬁfbtz g%%&%wa\ééﬂjﬁ{ ’capoo1‘1a%’ Tfﬁ g 3078, nfRd,- tehkiVBripheny!
phosghipe)ppladiy@ (f 6rme,) O- ﬂi%lnﬁmﬂlb en%e;ua]ddsd [ BhqmitWaa By niggowave

reacuzcg%éﬂ 3%0%:2%’ gg&#@%ﬁ /\6eorg§%§5%oé\f’é:ﬁ:09§ied Jaﬁaerwaduce 2 Pressure. The

residbiz Na® [ulitlopad hgtweaen efbyl@catate ( Yrwbi pad W@t@%éﬁﬁnlé The aqueous
Iayerﬁwgsr \&Q%e%?‘k"c%:ha%@gxam %Ql %%ﬁy tnd). %&&é&%lh% B¥ahiclphase was dried
and ¢ohcapirated ynderppdilc lmyels;wer@rd purifigd iby r(ewsmhﬁ@e HBLG2method B

gﬂw, R te (88.34 ng, 0.64 nmol),
(CH:ER r)af( r(lj? rﬁoﬁ-ﬁﬁﬁ (2 ﬁ@pgﬁz) pal | adi um(0) (9.52 ny,
LC/Ms: 0&184ﬁr3réI(M+H) ‘a42nmm ure of dioxane and water

(1.5nm./0.5 mM-) were reacted to formthe desired

product which was purified by reverse phase HPLC

(112mhmhﬂsgmbm«wpmdmw]-ﬁ (GofIrAp-3-pyBidinyhy1 Haibekple-7-

b mz 443.0 (M+tH), 1.84 nmin. (116)
car Sx?)'ﬁk%*y _3-(N-acetyl - 3. pi peri di nyl met hyl ) - 1
H- i ndol e-7-carboxamde N ON O NHZ To a solution of
5- phenyl - 3-(3-pi peridi nyl nethyl)-1
H i ndol e- 7+lc/dr boxam de (exanple 68) (50 ng, 150 gnol)
in CH2Cl é’—fzom) at 0C was added Hunig's base (100 L,
574 gnol ).
N

HNT o

Following the general procedure in example 111, 5-bromo-3-[1-(ethanesulfonyl)-4-
piperidinyl]-1H-indole-7-carboxamide (28.6 mg, 0.07 mmol), (4-fluoro-3-pyridinyl)boronic
acid (39.2 mg, 0.28 mmol) and potassium carbonate (75.5 mg, 0.56 mmol),
tetrakis(triphenylphosphine)palladium(0) (8 mg, 0.007 mmol) in a mixiure of dioxane and
water (1.5mL/0.5 mL) were reacted to form the desired product which was purified by
reverse phase HPLC method B (CH;CN/Water, 0.1 % TFA) (11.5 mg, 38%).

LC/MS: m/z 431.2 (M+H), 1.88 min.

(113) 3-[1-(ethyisulfonyl)-4-piperidinyl]-5-(6-methyl-3-pyridinyl)-1 H-indole-7-

carboxamide
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The reaction m xture was stirred for 5 mnutes then

acetyl chloride (10.6 L, 150 nol) was added dropw se.
wW@Rdosn62e hour, the reaction m xture was quene¢iEdBRM0S/000085
water (10 m-) and warnmed to rt. The aqueous | ayer
was extractgd with CH2CI 2 (2x10 nl-) and the conbi ned
organi ¢ phade/was concentrated in vacuo. The residue
was purifiefl by reverse phase HPLC nethod A
iNe/water) to yield the title conmpound (8.3
R NLG/MB: 376.2. r.t: 2.11 -133 WD 2005/ 067923
/ 000085 (117)
hyw oxy) phenyl ] - 3-[ 1- (et hyl sul f onyl ) - 4- pi peri di
¥Tpdol e-7- carboxamde /S NO Eto N H ONHZ
tion of K2C03 (40 ngy, 0.289 mmol) in H20 (1.2

m.) "flas®added to a slurry of 5-
1o0-dehetft al&Rie fiRN¥kamdle PAPEr i gl 3%k ER fényl)-4-

Pl e g 250 Jfobietnie PP, Solbrhd St (e e Sird)-
piperidinylli tH-indoEM-eeboatmide (Bhamg. 9-08 FERglhHéryeByr3Ayridiny!)boronic

. aci | h deaef i |
acid 2@?2835,?@ ggirlzo?%rg?lﬁy?%ﬁosotﬁgé (gé_“rbé‘rﬁ?'éi@ (86?.3‘21 rﬁg\,ﬁ@.éw r.nmol),
tetraldS(mm”Wlehmnﬁmeémaﬂ?ﬂmm(@)p&ﬁi mgy 03951 manpluim § mixtugepof dioxane
and %ﬁ]&%&% FH\'/ILZ\N)FBer rg%gte !t@lforﬁ‘?ﬁlg g%%ﬁ&f}ﬁro@ﬂé A& &8s blrified by

m crowa mnat 1 e reaction was
reverde popse HEHCioetbed BdRheNAVBIer. 0! METBAKIE T $n9, BR%).
[ ﬁrig, r concentrated under a stream of
LC/Mnsﬁt%‘rf%égg' a g_g Eﬁ\’gﬁ% the crude product was dissol ved
in 1 n DMSO. This solution was filtered through a

r - ' : {5 i a
(b Ph iRy o M A ARGl s teniRa e A il
carbdgamidd 1100 Series LCwith UV and MSD detection and
fraction collection. DVMSO sol utions of crude products
were injected onto a ZORBAX Eclipse XDB-Cl18 col um
(21.2 x 5 and eluted over 10.6 mn at a flow
rate Ofo% /'mn. Fraction collection was triggered
tion at 214 nm 7.9 ng (18% of the title
S recovered.

Following the general procedure in example 111, 5-bromo-3-[1-(ethanesulfonyl)-4-
piperidinyl]-1H-indole-7-carboxamide (34 mg, 0.08 mmol), (6-methyl-3-pyridinyl)boronic
acid (43.82 mg, 0.32 mmol) and potassium carbonate (88.34 mg, 0.64 mmol),
tetrakis(triphenylphosphine)palladium(0) (9.52 mg, 0.008 mmol) in a mixture of dioxane
and water (1.5mL/0.5 mL) were reacted to form the desired product which was purified by
reverse phase HPLC method B (CH;CN/Water, 0.1 % TFA) (23 mg, 65%).

LC/MS: m/z 427.2 (M+H), 1.32 min.

(115) 3-[1~(ethylsulfonyl)-4-piperidinyl]-5-[6-(methyloxy)-3-pyridinyl]-1H-indole-7-

carboxamide
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LC M5 ESI RT 2.19 min M# 456 (118)

3-[1- (et hyl sul fonyl)-4-piperidinyl]-5-(2-fluorophenyl)
WO 244s5i06m9ed e- 7- car boxam de - 134 WO 2005/ 067923PCT/GB2005/000085

PCT/ GB2005/ 000085 o\\ N'S\N\O F N H ONH The title

conmpound was prepared according to the procedure in

exanpl e 117, except that 2-fluorophenyl boronic acid

(55 ng, 0.386 mmmol) was used instead of 3- _

ethoxyphenylboronic acid. LG M5 ESI RT 2.04 mn M+

430 (119)

3-[1- (ethyrsulfonyl) 4-piperidinyl]-5-[3-(trifluoronet
H i ndol e-7- carboxamde O\ s N O F3C\
, Q/NH2 The title conpound was prepared
rding/to the procedure in exanple 117, except that
onet hyl ) phenyl boronic acid (74 ng, 0.386
fasy'used i nstead of 3- ethoxyphenyl boronic acid.
"RT 2.27 nin MH+ 480 (120) _
3-[N (ethyl sul fonyl)-4-piperidinyl]-5-[4-(trifluoromet
hyl ) phenyl ] - 1H i ndol e-7- car boxam de O\

Following the general procedure in example 111, 5-bromo-3-[1-(ethanesulfonyl)-4-
piperidinyl]-1H-indole-7-carboxamide (34 mg, 0.08 mmol), (4-methoxy-3-pyridinyl)boronic
acid (48.94 mg, 0.32 mmol) and potassium carbonate (88.34 mg, 0.64 mmol),
tetrakis(triphenylphosphine)palladium(0) (9.52 mg, 0.008 mmol) in a mixture of dioxane
and water (1.5mL/0.5 mL) were reacted to form the desired product which was purified by
reverse phase HPLC method B (CHsCN/Water, 0.1 % TFA) (16.6 mg, 45%).

LC/MS: m/z 443.0 (M+H), 1.84 min.

(116) 5-phenyl-3-(N-acetyl-3-piperidinylmethyl)-1H-indole-7-carboxamide

To a solution of 5-phenyl-3-(3-piperidinylmethyl)-1H-indole-7-carboxamide (example 68)
(50 mg, 150 pmol) in CHoClo (20mL) at 0°C was added Hunig's base (100 pL, 574 umol).

The reaction mixture was stirred for 5 minutes then acety! chioride (10.6 pL, 150 pmol)
was added dropwise. After one hour, the reaction mixture was quenched with water (10
mL) and warmed to rt. The aqueous layer was extracted with CHoClo (2x10 mL) and the

combined organic phase was concentrated in vacuo. The residue was purified by reverse
phase HPLC method A (acetonitrile/water) to yield the title compound (8.3 mg, 15%).
LC/MS: 376.2. r.t: 2.11
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NSO F3C\ I \ N H ONH2 -135 WO 2005/ 067923

PCT/ GB2005/ 000085 The title conpound was prepared
wa@e@snaiongy to the procedure in exanple 117, exP€PGBRIVAN0008S

(4- trifIuoronethyl)phenylboronic acid (74 ng, 0.386

(11@%(4@@?‘0@8& é@f%ﬁ“{ fl 8%&@%",{%68%‘ Ho‘lrl-?-ﬂ{cfolg 9 L d.
carBexdmidet hyl sul f onyl ) - 4- pi peri di nyl ] -5-(3-fl uorophenyl)
-1H i ndol e-7-carboxamde O/- ' NSO FH ONH

The title conpound was prepared according to the
procedure in exarrpl@ 1 except that
3-fl uor ophenyl boronl/(s acid (55 ng, 0.386 mml) was
used i nstead of 3 th@xyphenyl boronic acid. LC/ M5 ESI

eyl ) - 3-[ 1- (et hyl sul fonyl) - 4- pi peri di
carboxamde CI Os N O N H

A solution of KCO3 (40 mg, 0.289 mmol) in HyO (1.2 mL) was added to a slurry of 5-
bromo-3-[1-(ethanesulfonyl)-4-piperidinyl]-1H-indole-7-carboxamide (40 mg, 0.0965
mmol) in 1,4-dioxane (2.8 mL) in a CEM microwave vial. 3-Ethoxyphenylboronic acid (65
mg, 0.386 mmol) was then added, followed by chloro(di-2-norbornylphosphino)(2-
dimethyl-aminomethylferrocen-1-yl)palladium (ll) (1 mg, 0.00165 mmol). The vial was
capped and heated in a CEM microwave for 10 min at 160 °C. The reaction was
determined to be complete by LC/MS analysis. The reaction mixture was concentrated
under a stream of nitrogen at 80 °C, and the crude product was dissolved in 1 mL DMSO.
This solution was filtered through a 0.45 pM PTFE membrane (Acrodisc) and then purified
via preparative HPLC. Samples were purified using an Agilent 1100 Series LC with UV
and MSD detection and fraction collection. DMSO solutions of crude products were
injected onto a ZORBAX Eclipse XDB-C18 column (21.2 x 50 mm) and eluted over 10.6
min at a flow rate of 20 mL/min. Fraction collection was triggered by absorption at 214
nm. 7.9 mg (18%) of the title compound was recovered.

LC/MS ESI Ry 2.19 min MH" 456

(118) 3-[1-(ethylsulfonyl)-4-piperidinyl]-5-(2-fluorophenyl)-1H-indole-7-carboxamide
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O NHzZ The title conpound was prepared according to the
procedure in exanple 117, except that
W@ 285867923 or ophenyl boronic acid (75 ng, 0.386 PODIGB200EH00085
used instead of 3- ethoxyphenyl boronic acid, and the
crude product was purified by reverse phase HPLC
met hod A (CH3CN Waters 0.1 % TFA, 10/90 v/v) LC/ MsS ES
RT 2.26 mn H 0,(123)
5~(3, 4-di f | ugr oph enyl) 3-[1- (et hyl sul fonyl)-4-pi peri di
|']-1H 1 ndol)e car boxam de -136 WD 2005/ 067923
B2Q05/p00085 F O\ S F N \o NH ONH The
) nd was prepared according to the procedure

Nh the general nethod, except that
| uor ophenyl boronic acid (62 ng, 0.386 nmol) was

use®” i N8t ead of 3-ethoxyphenyl boronic acid, and the

crude product was purified by reverse phase HPLC

met hod A (CH3CN Water, 0.1 % TFA, 10/90 v/v,) LC M
Thekifie cBl‘npauﬂd’ misrpréﬂéredﬂfé&otdﬁnhg]g) the precatereinaxathpleets except that

exanpl e 73, .exa 124- 15 re t hesi z
2-fluyey heraRis e@ rl(g?edngn a63§¥§ ﬁlg a%xtlr?sgegtllgﬁtead of 3
eth&yﬁ%ylm)r@m‘ ae€@r opyl colum (International Sorbent

ting with chloroform (2 m-) then
LC/MSH%’&%C%#’%F& W"‘ﬁ@) to give the desired conpound. Rl
H 0 NH2

(119) 3-[1-(ethylsulfonyl)-4-piperidinyl]-5-[3~(trifluoromethyl)phenyl]-1H-indole-7-

carboxamide

O\\S/\

The title compound was prepared according to the procedure in example 117, except that
(3-trifluoromethyl)phenylboronic acid (74 mg, 0.386 mmol) was used instead of 3-
ethoxyphenylboronic acid.

LC/MS ESI Rr 2.27 min MH" 480

(120) 3-[1-(ethylsulfonyl)-4-piperidinyl]-5-[4-(trifluoromethyl)phenyl]-1H-indole-7-
carboxamide

O\\/\

SN
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Table 1 Exanple R M5 [Mt] Rt (mn) 124 F 496 2. 45
/\o F - 137 WD 2005/067923 PCT/ GB2005/ 000085 125 502
WQ2005/007923 126 126 474 2.56 0~s~0 127 487 2. 57PCDEB2@5/000085
128 487 2.37 129 522 2.75 o0,S,0 130 o- 586 3.1 S,o0
131 530 2.97 o0-S -138 WO 2005/ 067923 _
T8 BaBBRUIWED BEPaEsbacsariE oo peocedire i gxamplestAd, except that

(4-8ifi88ronfetiypheRyiBctinic- 888§ 42n, $386 mmol) was used instead of 3-

ethoxyphenylboronic acid.
LC/MS ESI Ry 2.28 min MH" 480

(121) 3-[1 ~(ethylsulfonyl)-4-piperidinyl}-5-(3-fluorophenyl)-1H-indole-7-carboxamide
O\\ s

SN

The title compound was prepared according to the procedure in example 117, except that
3-fluorophenylboronic acid (55 mg, 0.386 mmol) was used instead of 3-
ethoxyphenylboronic acid.

LC/MS ESI Rr 2.11 min MH" 430

(122) 5-(3,5-dichlorophenyl)-3-[1 ~(ethylsulfonyl)-4-piperidinyl]-1H-indole-7-

carboxamide

The title compound was prepared according to the procedure in example 117, except that
3,5-dichlorophenylboronic acid (75 mg, 0.386 mmol) was used instead of 3-
ethoxyphenylboronic acid, and the crude product was purified by reverse phase HPLC
method A (CH3CN/Water, 0.1 % TFA, 10/90 viv)

LC/MS ESI Ry 2.26 min MH" 480

(123) 5-(3,4-difluorophenyl)-3-[1 ~(ethylsulfonyl)-4-piperidinyl]-1H-indole-7-

carboxamide
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O ci 135 566 2.69 0,s 136 586 2.76 0s~o0 - 0 a / \
- 137 478 2.42 o% F - 139 WD 2005/067923
wWEODASABReH5/ 000085 138 0 s~0 566 2.81 139 o SPOI/BE82005/000085
2.68 op 0 140 586 2.83 0 S ao 0 a 141 492 2.48
0%6~0 F 142 s,0 536 2. 72 GAHCP 143 \-0O 552 2.64

F W

SN

The title compound was prepared according to the procedure outlined in the general
method, except that 3,4-difluorophenylboronic acid (62 mg, 0.386 mmol) was used
instead of 3-ethoxyphenylboronic acid, and the crude product was purified by reverse
phase HPLC method A (CHsCN/Water, 0.1 % TFA, 10/90 wN,)
LC/MS ESI Ry 2,17 min MH" 448

Using the same procedure as example 73, examples 124-155 were synthesized.
Compounds were purified via solid phase extraction on a 500 mg aminopropyl column
(International Sorbent Technologies) eluting with chioroform (2 mL) then ethyl acetate (2
mL) to give the desired compound.

Table 1
Example R MS [M+] Rt (min)
124 E 496 2.45
O*/S% F
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0-S' 0 144 566 2.71 _
PCT/ GB2005/ 000085 145 % 582 2.62 0O-s
W@R®B5@192F 147 ci

544 2.8

095, - 0

0O o=s=01 148

-140 WD 2005/ 067923
146 493 3. 06

56BCRGB2005/000085
3

o¥%sao Br 149 \ ~0 582 2.47 1 0 150 544 2.84 C 151
s-0570 3.07 o0=0 6 - 141 W 2005/0679
P2/ GBR005/ 000085 /152 \ _[05@&GB2 3. 1j52.71
m?§o
126 Q/ 474 2.56
075§0
127 487 2.57
OTS;§O
128 N 487 2.37
Ox
/o
129 \ 522 2.75
o‘sio
cl
130 \ 586 3.1
0=57°
131 5 530 2.97
oif§o

-138 -
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N RL Br Table 2 Exanple R M5 [Mt] Rt (mn) 156 345
3.19 ONL / 157 N 365 3.07 158 404 3.31 0 159 362
WG 209/061523 143 WD 2005/ 067923 PCT/ GB2005/ 000085PC1/6B2(95/000085
332 3.51 161 374 3.39 o0 162 N 365 3.41 163 1-10 374
3. 38 64 374 3. 37 6~01 165 0 2385 3.-03 N -ka 166

338 3.[75 F (167), 5- (2-f||u¥i%phenyi38h
H-i ndo] e- 7- cacBgxam de -| 144

139 \ o 582 2.68

140 \ 586 2.83

141 \ 492 2.48
_s=0
O/
@F
142 \ o 536 2.72
143 o 552 2.64

144 566 2.71
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absorption at 230 nmand triggering of the MSD at the

M+ of the desired conpound. - 145 WO 2005/067923
wWEANsGBERH5/ 000085 Tabl e 3 Exanpl e Structure REI/GBR(05/000085

Rt (mn) 168 HZN O 350 3.24 o0 HC H, C CH, ~ 169 HZN

322 2.98 CHO 0 H3Cli~ nH (J 170 0 H_ 350 3.21 /~(\

N2 171 H N 322 20'/\?’6 0 0|N#82172 H2N.BR22 2.94 0 O N

(173) g

5-{4-[|(di et hyl am car bgnyl ] phenyl } - 1Hi n¢lol e- 7- car bo

xamdg H2 NOKWHO (N CH3 CH3

4-[ 7- (Jam nocar bo )-1 H{i ndol - 5-yl ] benzoi ( acid (67
urmol , [18.7 ny) di ssoljved i n D\F
/0
153 586 2.47
\_o

154 474 2.43

155 530 2.86

045?40
04\3?40

Using the general procedure as following, examples 156-166 were synthesized.
Chloro(di-2-norbornylphosphino)(2'-dimethylamino-1,1'-biphenyl-2-yl) palladium (Il), (3
mg, 5 mol%) and a solution of KsPO, (2 equiv) in H,O (0.1 mL) were added to a solution
of the 5-bromo-indolecarboxamide (24 mg, 0.1 mmol) in dioxane (1 mL). The aryl-boronic
acid (3 equiv) was added and the mixture was stirred at 90 °C for 18 h and then at rt for
10 min. Chloroform (1.5 mL) and H,O (0.5 mL) were added, and the layers were
separated. The organic layer was concentrated under reduced pressure, and the crude
residue was taken up in chloroform (1 mL). Polymer bound pyridine-hydrobromide-
perbromide (55 mg, 0.11 mmol, Fluka) was added, and the mixture was agitated for 2 h.
The reaction was filtered, and the resin was washed with chloroform (1.5 mL) and MeOH
(1 mL). The filtrate was concentrated, and the crude product was purified via mass-
directed reverse phase HPLC to give the desired compound.

Mass-Directed HPLC conditions:
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(1 m) and treated with HATU (1.12 eq, 75 unol, 28.5
nmg) and DIPEA (3 eq, 0.2 mmol, 35.5 ulL). After
W@ b@kiosr923 or 5mins a sol uti on was obt ai ned whi BOT/GB2005/000085
treated with an amne (1.1leq, 74unol) and allowed to
stand at rt overnight. Excess solvent was renoved
Sampdénger peiiied asingrah Agient i (@kSenes LEivath W¥iand MSD detection and

] r I ’ A =
rrac ) BIBEHBY s Bl e v CBEoNEEGh 2,151 e ryppietnano
(60Qq ubPGoruibjectiat lopto acZARBAX (Hdipge XDB-GM8 @0¥me2hanob0 mm) and
- at L) oAl racti of . .
elut%&o %%%ern tfdj\ Fnérg agtna(dill?\ﬁga a%fgzeos&%ﬁé@d %nge{l]c% ¥ileBtion was triggered by
absaorptivrast 280 matandrtrigde@hdy/Bf teAMSB3 Git {Hed+ oRthe @ashB8dicompound.
(174) 3-]1
-(met hyl sul fonyl)-1, 2, 3, 6-tetrahydro-4-pyridinyl]-5-ph
enyl -1 Hindole-7- carboxamde O\ s NO NH H2N O
5- Phenyl - 1 dgl©- 7- car boxam de (47 ng, 0.0002
nol e), 1- (et hyl §dl f onyl ) - 4- pi peri di none (35 ny,
0.0002 nole) and bisngth (111) triflate (4 ng) were
conbined in acetQuitrNl e (8 nmL), and the resulting
m xture stirr tenperature for 24hr. The
m xture was p ¢d onto silica, purification by
silica fl CH :
acet at e/ cycl ohexane elution systemyielded the title
conpound (7 ng) as an Bff white solid. MS mfz 395
(Mt1)+ Rt. 3.21 min. (175)
3-(3-oxocycl opentyl)-5-phenyl -1 H i ndol e-7-carboxam de
ON O NH2 To_a solution of
5- phenyl - | H i h@JE& 7- car boxani de (1.0 g, 4.2 nmol) and
cycl opentenone (4.24 mmol, 348 ng) in dry
acetonitrile (20 m) was added bismuth triflate (3

Examply | 0. 127 R MS [M+] | Rt (min)
156 N 345 3.19
N X
| P
157 N 365 3.07
AN
5
158 N 404 3.31
/O:©/ A
O
I
159 N 362 3.49
F
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-147 WO 2005/ 067923 PCT/ GB2005/ 000085 mmol, 83 np).
The resultant m xture was stirred at room tenperature
wo 0005081923 The m xture was pre-absorbed onto BCT/GB2005/000085
and purified on a 20 g silica Bondelut cartridge,
eluting with dichl oronethane, then, cyclohexane:

Wyl acetate 2:1 to givg 3Re title&5lconppound as a
whi t e| powder (1600 nmg, 43% LCO/ MS|mz 401} Rt. 3.2

mn. (176)

5- phehy! - 3-{pheny| mdt hyl ) ani |

ol e-7{carboxagide 1: HY N O NH]
1|

3- (3- pxocycl opentyl ) -5-phenyl -1 Hindol e 7- car boxam de

Ae370 ;116 ol ) T grgg dichi f@l%@etﬁ ne contai ni ng
activ(Eted nol e€ul ar siefes was {reated with gl acial
aceti¢ acid (t~g; 1.16mmol, 70ny) foll d by
benzyl am ne g, 5.8 mmol, 622ing). Affter stirring
for 20mn a T under nijtrogen, $odi um
triacet oxyborohydride (5 eq, 5.8Wmml, .23 g) was

Jedanmd st iy was g‘gi nued 3GVET rmight . Met hanol
nm.) and 2N gqueous sodi um

(2 m), di t hane
hydr oxi de| (1 wer e (added ang the | dyers were
separ at aqueous | ayer pas extrijact ed wth

di chl pronmet hane. The cornbi ned organic | gyers were

13 ed{by filtering throygh4sa hyggaghobijc frit and
evaporated to yness tg give a r/el | ow 4i| whi ch was
puriflied on a siliga Bondel ute cartjridge, eluting
wi th dichloro ane: aﬂhmni a nethanol (4 M 100:1,
then 60:1, to e the geparatiop of isqners, |soner
1(135{4 ng) andpisomer 2 (185 np)). Is%ger 2 is the

title con‘pound/as a solijd (185 ny). LC/ NS mz 410,
37

J3.4[ .
fsé-(s- ani nocyclapent yl ) - Ei%ﬁenyl - LH1 ndol|e- 7- car boxam d
e -148 WD 2009/ 067923 PCT/ GB200p/ 000084 H 2 N N

N = . £ a4 2=\
7 (X7 T7)

165 385 3.03

166 346 3.75

(167) 5-(2-fluorophenyl)-1H-indole-7-carboxamide
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O NH2 A m xture contai ni ng
5- phenyl - 3-{3-[ (phenyl net hyl ) am no] cycl opentyl }-1
woRiosdaeioes 7- car boxam de 170 ng, 0.42 nmol ) anP@RGBR005/000085
formate (7 eq, 2.9 mmol, 183 ng) and 10% pall adi um on
carbon (90 ng) in ethanol (4 n) was stirred under
W.trbgen for 4hrs. Reaction was inconplete hence
.nlun1fornate (90 nmg) and 10% pal | adi um on car bon
in_ethanol (2 m-) were added to the m xture
Nwas continued for a further 15hr.
ure was filtered through fibre glass
. The filtrate was evaporated to dryness
to givg the title conpound as an off-white solid. (76
ng). OLC/ MB, mz 320, Rt. 2.3 mn. (178)
3-{3-[(ethyl sul fonyl)am no] cycl opentyl }-5-phenyl -1Hin
5- Bram%lﬁmabbbgahp@md@ G359 gHN. 2& nanplB2 2Ffiiorophenyl boronic acid

(. 0%‘34 ééglri E%trsnbﬁh) pl?%s%lﬂgféy {S) 6899 %04 mmrggl) we d% trgated with a
solufigi |crﬁ i &@ilmethwwlrm)r@ lupmmyésallaﬂmnyl(ll): whbandeleDmr@rrmq phosphine

cone 30 Bl 30,08 e TG SR (58 NP e v

the reagiian eixtvae wag heated exd 86i°CHos Bt bwws eddergdiregan. The cooled mixture

was B f BhSOHHE foPise i ot Eovd oo el AEE5HbE el P carvicge 20

elutidg ywithss dyolohiexemeylekihghacathtevdmadientvagstémeto give ithe gitle compound
(Oogi n%o AP to give the title conpound as an orange
i 0 ng) 1 HNVR (400MHz, DMSO d6) 10. 85 (1H
br.s) 8 20 (1H, br.s) 7.99 (2H, s) 7.78(2H, 7. 45

1H 1965 4bd v Bish ey o] 1125766 ¢ g 1é g ‘ﬁéa‘ﬁ?@ Bgbi2 xbrs

, 2 H)262(80.t, 3.9 714%6.7(3BHbr.8 %, SH;HQ% 1.2% (3B H)Y .55 M& M@ MS m/z
O?/ 0 79563 PCT/ GB2005/ 000085 LC/ M5 m z 412, :
255%[&8 )( g min.
- br ono- 3 [ 1- (propyl sul fonyl)-4-piperidinyl]-1Hindoie

- 7- car boxam de Gs\ ) ]
Using the general procedure as following, examples 168-172 were synthesized.

4-[7-(aminocarbonyl)-1H-indol-5-yllbenzoic acid or 3-[7-(aminocarbonyl)-1H-indol-5-
yllbenzoic acid (67 umol, 18.7 mg) was dissolved in DMF (1 mL) and treated with HATU
(1.12 eq, 75 umol, 28.5 mg) and DIPEA (3 eq, 0.2 mmol, 35.5 ul). After shaking for
S5mins a solution was obtained which was treated with an amine (1.1 eq, 74 umol) and
allowed to stand at rt overnight. Excess solvent was removed using a genevac and the
crudes purified using aminopropyl SPE (500 mg) load: CHCI3 (500 uL), elute: CHCI3
(1500 uL), ethyl acetate (1500 uL) and 20% methanol: ethyl acetate (1500 uL.). The ethyl
acetate and methanol: ethyl acetate fractions were combined, concentrated and further
purified using MDAP.

Samples were purified using an Agilent 1100 Series LC with UV and MSD detection and
fraction collection. Crude samples were dissolved in a 1:1 mixture of DMSO/methanol
(600 uL) for injection onto a ZORBAX Eclipse XDB-C18 column (21.2 x 50 mm) and
eluted over ~10 min. at a flow rate of 20 mL/min. Fraction collection was triggered by
absorption at 230 nm and triggering of the MSD at the MH+ of the desired compound.
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N Br

N ONH2 To a solution of

5-brono-3-(4-piperidinyl)-1 Hindoie-7-carboxam de

W@ 206/06m923 1. 26 mmol )
pr opanesul f onyl

and p

in pyridine (20 m -) wasPerd®a005/000085
chl oride (200 uL, 2.04 mol,
Resul tant m xture was heated at 90C for 90hr.
m xture was eValpeBated to dryness
bet ween 2N NaOH (200 nlL),

1.8 eq).
The
artitioned

brine (15 nmL) and

di chl oronethane (2 x 80 mnml-) and ethylacetate (2 x 70

Exarhple lrhe coStrustgeor gani|c MSMECt Rtgminri ed and
evapetated—to—drypess—togive—a—yeHewgi | which was
pﬁ?ﬂfled by I\/DAPzt gj,ve 3§He t|t|g"ﬂ\éonaound as a
solid , NVMR (400MHz, DMVBO-d6)| 11.05 (1 H,
br. s} 7.95 (1 H br.s)} 7.83 (1
H, br. . 7.18 (1 ﬁrl, s) 3.[70 (2H, br.d)
3.05 {2H, m 2. 95 (3H M) 2.05 (2H, br. d) 1.75 (2H,
0 1. 60 (2H, dqg)™ A 122t ) LC| R®8m z |426.1, Rr.
3.13 fin - (3- pyri di nyl) -1
H i ndol e- N Br 4N |O NH2 A solution of
1, 1- di Mt hyl g
7-[(bis{[ (1, hyl ) oxy] ¢ar bonyl |} ani no) car bony
|} -~5-1bron di-pyl) - 1H-i hdele-1-Icar boxyl at e
V*Po ny, BFn acel Placi d (10 m., 10
nmol , |90 e | at roomtemer#ure for 2hr
30m n iixture wag partitfioned between
2N Na etate(2 10 nm.),] -150 WO
2005067923 PCT-GB2(05-908H85 chl-erofet hane (2x10
W-) and  broj ne : 'rﬁggorgan 2'g§xtr cts were
conbi ned, i concentrated in vaduo to give the
title|cofpdund a=solild (12.2 Tg) 1 HNMR (400MHz,
DVSO @6) 11.70(1 H, BFf.s) 8.88 (1 H d) & 48 (1 H, br.d)
8.28 1Hbr s) 813(JLHS)808(1 Hidt) 7.92 (1
FPT ) T80 (T H /.g@fz\jﬁﬁ 2_9.4:,) 7. 45 (1 H, dd)

OO
> )

(173) 5-{4-[(diethylamino)carbonyl]phenyl}-1H-indole-7-carboxamide

H,N

o

4-[7-(aminocarbonyl)-1H-indol-5-yllbenzoic acid (67 umol, 18.7 mg) was dissolved in DMF
(1 mL) and treated with HATU (1.12 eq, 75 umol, 28.5 mg) and DIPEA (3 eq, 0.2 mmol,
35.5 uL). After shaking for 5mins a solution was obtained which was treated with an

amine (1.1eq, 74umol) and allowed to stand at rt overnight. Excess solvent was removed

using a genevac and the crudes purified using aminopropyl SPE (500 mg) load: CHCI3
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LCOMS mz 318.1, Rt 2.44 mn

(181) 5-brono-3-[1-(nethyl sul fonyl)-1, 2,3, 6-tetrahydro-
wd2gneenyl ] -1 Hindol e-7- carboxam de O S1REIIGBRIOBI000085

N ONH2 A mxture of 5-brono-1Hindol e-7-carboxam de

(55 ng, 0.21 mmol) with 1- (nethylsul fonyl)-4-piperidi
(50Ghahe €lute2 (B*l-g(;l30(1608 uimpkthyB acejate (ﬂ@@dﬁlh}n&ﬂtb?ﬁ%xh@éhanml ethyl

h I e a r
ace%‘lf]é fl%ﬁ%) t %gb rgi@g ’wa?x?1 &gnrc\gf g ntaﬁ]ﬁlx?rfe Iglf\%lgg'tx used for
chamgtgrisativred t o dryness and partiti oned bet ween 2N- NaCOH
A ; di chl oronmet hane (2x20 nml-) and

LC/M%&TQ{EQ% P’Et1zr]%t2§%§mrﬂ;). The conbi ned organic extract

was dried, then evaporated to dryness. Purification by

R L T TR ICE =R

cartydhdandidebr, s) 8.20 ( 1H, br.s) 8.15 (11-1, br.s) 7.90
(1 Hbr.s) 7.55 (1 Hbr.s) 7.45 (1 H,s) 6.15 (1 H, t)
3.90 (2H,t) 2.92 (3H,s) 2.60 (2H,br t) LM mz

398.1, R. 2.870onn. (182)

3-[(4- hydroxyheﬁyl)rret hyl ] - 5- phenyl -

Poxdin de OH N O NH2 151 WO

GB2005/ 000085 A m xture of

fwnocarbonyl ) - 5- phenyl -1 Hindol-3-yl]-N, N, Ntrine

dni ni um i odi de (54.3 ng, 0.130 nmol), with

sodi T phehoxi de (150 ng, 0.89 MO, 6.8 eq) in
acetopitrlile (3 n) was stirred at roomtenperature
fot,N18NPs. The resultant m xture was evaporated to
dryness and purified on a 59 silica Bondel ute
cartridge, eluting with ethyl acetate, followed by

5—Pf‘é1'ﬁ/i—fjlj1—‘zrﬁ§dlé3'? cagbow%% et @7 %Y %0686 foleh §-(FRIVARENAS4-Biperidinone (35

mg, 0.0002 mole) and bismuth (1ll) triflate (4 mg) were combined in acetonitrile (8 mL), and the

resulting mixture stirred at room temperature for 24hr. The mixture was pre absorbed onto

silica, purification by silica flash chromatography using an ethyl acetate/cyclohexane elution

system yielded the title compound (7 mg) as an off white solid.
MS m/z 395 (M+1)" Rt. 3.21min.

(175) 3-(3-oxocyclopentyl)-5-phenyl-1H-indole-7-carboxamide

()
>
(L

07 "NH,

To a solution of 5-phenyl-1H-indole-7-carboxamide (1.0 g, 4.2 mmol) and cyclopentenone
(4.24 mmol, 348 mg) in dry acetonitrile (20 mL) was added bismuth triflate (3 mol%, 0.127
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1 HNVR (400MHz, DMSO-d6) 10.88 (1 H, br s) 9.15 (1 H,
br.s) 7.98 (1 H, br.s) 7.88 (1 H br.s) 7.83 (2H, dd)
WGMDS/OQ?ZH} t) 7.30 (1H, tt) 7.90 (3H, n) 6.65 PCFGB2005/000085
1/2AA'BB') 3.98 (2H, s) LC/Ms mlz 343.28, Rt.
3.33m n. BIOLOd CAL DATA | KK2 Assay Reconbi nant hunma
mmd Km mg)eg'rﬂumumanmﬁytwmva@xwwe 8t TeaiN JARRESNE 8 ééhr The
d PERLELD elut cartridge,
mixt o4 Pk e SE i B o200, Sk BbRe 0
elutird wﬂﬂemmreme‘e;anmam ea:yelogyxanean%th)élﬁcq’faﬁ PRETy give the ftitle

assa nal) diluted in assay
Com%%f”ﬁés b?ﬁﬁ%@o ’i‘g WR/QCI 2. 1 mM CHAPS pH 7. 4
LC/M$td1/zl4(mM REB2amd 0.01 % w v BSA) was added to wells

contai ni ng various concentrations of conmpound or DVSO

vehicle (3% final). The reaction was initiated by the
addi tion of GST- |KBa substrate (25 nMfinal)/ATP (1

Mfinal), in a tot of3
(176} eyt G eryiety imiRie el RSl Er Eahikamice
t hen m nated by the addition of 15 pl of 50 nM
EDTA ection reagent (15 pl) in buffer (100 nMV
HEPE 7.4, 150 MM NaCl and 0.1 % w v BSA)
cont ai ni ig anti phosphoseri ne-1 KBa- 32/ 36 nonocl onal
anti bodiN12C2 (Cell Signalling Technol ogy, Beverly
Massachusgttls, USA) | abelled with W1024 europi um
N aAlll ac OY, Turku, Finland), and an
AIPC- | abel l/ed anti-GST anti body (Prozyne, San Leandro,
N USA) was added and the reaction was
furt i Acubated for 60 m nutes at roomtenperature.
The gre&l of phosphoryl ati on of GST- |xBa was
measysed using a Packard Di scovery plate reader
(PePki nNed mer Life Sciences, Pangbourne, UK) as a
ratio_aof specific 6 nsfer_si naI to
ASQ‘L@PBP&%@ OXQWEEFUWB%@‘%WF §H3¥Pﬁ ‘?CT%J? % 005/ 067923
(370PRY/ @%QQHOQQQW dichXadrétBand contaBithg( sdtivatethaolecular sieves was

roatog rlPugfaial a0 SRR o0 da SNEOL 2B S RHORBBE DRad e (seq, 5.2

mmélabetiiz efhgs | Mfwrrr%ﬁrrmgesmi’ 20irangdt 3RTweureleal hitrogenndsodium
have activjt ove identifi

tnacg@gybwwgg/ &6 2’%8 mﬁpb&ﬁ&@? 24 an F m%ssags continued

overnight. Methanol (2 mL), dichloromethane (10 mL) and 2N aqueous sodium hydroxide

(10 mL) were added and the layers were separated and the aqueous layer was extracted
with dichloromethane. The combined organic layers were dried by filtering through a
hydrophobic frit and evaporated to dryness to give a yellow oil which was purified on a
20g silica Bondelute cartridge, eluting with dichloromethane: ammonia methanol(2 M)
100:1, then 60:1, to give the separation of isomers, Isomer 1(135.4 mg) and isomer 2
(185 mg)). Isomer 2 is the title compound as a solid (185 mg).

LC/MS m/z 410, R.t. 2.7 min.

(177) 3-(3-aminocyclopentyl)-5-phenyl-1H-indole-7-carboxamide
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CLAIM5S W claim 1. A conpound of Formula (I): R2 R
6N H O NH2 wherein Rl represents H, hal ogen, or a
wQ@r@ap67Y¥; Y represents a bond (i.e. is absene(T/G82006/000085
al kyl ene or C2_6 al kenyl ene; Z represents an aryl or
het eroaryl group each conprising 5-14 ring nenbers,
said aMyN_or heteroaryl being optionally substituted
by one or frone substituents independently sel ected
OH, C1 6 alkyl, C1_6 haloalkyl, Cl1.5
Cl1-/ 6 hal oal koxy, CN, Cl_6 hydroxyal kyl,
LACH2) 1. 6- phenyl, NHSO2R3, NHCOR3, CONR4AR5,
R4 and R5 i ndependently represent H or
apkytn R2 represents H hal ogen or a group
-Y1Z1;{ Y1 represents a bond (i.e. is absent), Cl1_6
' C2.6 al kenyl ene; Z1 represents a 6 nenbered
aryl, 5 or®2 6 menbered heteroaryl, 5 - 7 nmenbered
het erocyclyl, C5_7 cycloal kyl, C5_7 cycl oal kenyl, each
of which may be optionally substituted by one or nore
A midsrd t wentaining d epehetohti{y-[pbemdmethyhaminoRyairgentyliE@HNNdole-7-

carb@‘iaqgﬁ Z‘ﬁ%@ 42 Aq&ongm%.yﬁ?%atgqg Zg% %a-fisé'n@’)'and 10%

palladwﬁogmnGar@ﬂNRg@mg)Nmnol d|4 mphemgs stifrgdr emdlay nitrogen for 4hrs.

Rea&f %aﬁlgﬁqn%mﬁéfeaﬁ&?c% Qﬁﬁn‘% % (?@Jr#a)fé 3g§ tqwé‘)%'ﬁ% 1;62/rgvallad|um on

ene spacer and |ona
carbon (Sﬁ)mg a:utibarnctl G2mi) wefmri@d td trmmuxmsenm@tumgawammn@ed for

a furgrﬁ%g @?O%géggﬁ%gtgﬁm}%vs flé%re%?qug ﬁ[k)(T)gG( >9?”‘a|\sEJ_I’I‘cer gapeq. The filtrate

was evaporated to dryness to give the title compound as an off-white solid. (76 mg).
LC/MS: m/z 320, Rt. 2.3 min.

(178) 3-{3-[(ethylsulfonyl)amino]cyclopentyl}-5-phenyl-1H-indole-7-carboxamide

,/

o=5~°
FN

To 3-(3-aminocyclopentyl)-5-phenyl-1H-indole-7-carboxamide (62 mg 0.19 mmol) was
added pyridine (2 mL) and ethanesulfonyl chloride (1.2 eq, 0.23 mmol,30 mg). Resultant
orange solution was stirred at room temperature for 5hrs. The resultant mixture was
quenched with saturated sodium bicarbonate and extracted with ethylacetate, then dried
using hydrophobic frit and evaporated to dryness to give yellow oil which was then purified
using MDAP to give the title compound as an orange solid (10 mg)

1HNMR (400MHz, DMSO-d6) 10.85 (1H, br.s) 8.20 (1H, br.s) 7.99 (2H, s) 7.78(2H, m)
7.45 (2H, t) 7.38 (1H, br.s) 7.35 (1H, tt) 7.24 (1H, d), 7.14 (1H, s) 3.80 (1H,m) 3.35 (1H,
m[+H.0]) 3.00 (2H, q) 2.5-1.6 (6H, 3xm, 3xCH2) 1.5 (3H, 1)

- 149 -



hal ogen); R6 represents H, Cl_6 al kyl, -(CH2)n phenyl
or -(CH2)n napthyl (where nis 0 or 1 and each of
wakiosiekenyl or naphthyl nmay be optional ly subPST/GBa08M00085
by one or nore substitutents independently sel ected
fromCl_6 alkyl, Cl_6 al koxy, hal ogen, NR7R6, Cl.6
LC/MSIndaIA.d}Z’I Rt(31125mrra| oal koxy), CN or -(Op phenyl (where
pis O0or 1 and the phenyl is optionally substituted
by one or nore substitutents independently selected
(179 Sebroimxl-3¢tpropyistiifanil)i4-gipedingl] el Hendp)lg-7 -cazinox RBide
i ndependently represents Cl1.6 al kyl, H, Cl.6 al kyl ene
NRORL; oR%mf%a R10 i ndependently represents ClL_6
al kyl, Hsgwth the proviso RL and R2 do not both
represenyy @ or a salt, solvate, or physiologically
functi/onalh derivative thereof. 2. A conpound
according/to claiml wherein RL is YZ 3. A conpound
accordlng to claim2 wherein Y is a bond or -CH = CH.

Br

| A conmpound according to clains 1 - 4 wherein
S p‘ﬁenyl (which may be wunsubstituted or
suhstituted once or twi ce by substituents
Onde']éirendently sel ect ed from Cl 3 al koxy, CN OH,

enyl NHSO2R3

h
To LRgniaver SO dehPIReTanKY AL RJaP5arbEem F4H0)may 1.36 mmo)
in phdics ‘?ZU YﬂL)%é’eﬁJBd&% Eﬁp@ﬁeguﬂfgﬁgllhﬂﬂl?r@feu(zﬁﬂ)’ﬁ 2. @t Irnmol 1.8 eq).

qui nol i nyl, yrimd é{l nyl, isoxazolyl
Resblyqqt @‘nﬁy[e W@g@ﬁai@p aWﬁOC forn%ghrb he)mlxtgr,ea\fvp@ evaporated to dryness

and %Hhﬁlbhéd%&%ébf Z‘N‘ﬁaGH qew na?%me gedﬁpﬁé}%ean&»hmmmethane (2 x 80
sel ected from Cl1- hal ogen. - 1

mL)moz@@M@@mgs(ZpeﬂQ;B@bbsﬂaﬁ)mwr@d Arg%wﬁp@eﬂﬁact was dried and
evapr&tel db Myricds @b V8 2 yOIEY Bl Whiehl Wad Eﬁf‘f}@d ESYWNIAP ks t@uve the title

unsubstituted or substituted once by a substituen
comgeyndt 88 @ FoNd§-pmedlyl , OCH2 phenyl, NHSORCH3, NHCOCHS,

1Hr\ﬁ\‘7ﬁ\"112@ W(ﬁb%bzde)ﬂﬂﬁs rosty s‘?"é £y 1 CHR ¥ sﬁf‘gH br.s) 7.83

or a O heteroc C|IC group selected f

(1H, beﬁ)zéﬂ@zwlnpr 8) ?ﬁdiBr{fbe al$-70 ¢2H, tpf;ﬂr)u%ﬁfd(%ylm) 2.95 (3H, m) 2.05 (2H,
br.d) 1.75 (2H, m) 1.60 (2H, dq) 1.05 (3H, t)
LC/MS m/z 426.1, Rt. 3.13 min

(180) 5-bromo-3-(3-pyridinyl)-1H-indole-7-carboxamide

Br.

A solution of 1,1-dimethylethyl 7-[(bis{[(1,1-dimethylethyl)oxy]carbonyl}amino)carbonyl]-5-
bromo-3-(3-pyridinyl)-1H-indole-1-carboxylate (70 mg, 0.11 mmol) in HCI in acetic acid
(10 mL, 10 mmol, 90 eq) was stirred at room temperature for 2hr 30min. The resultant

mixture was partitioned between 2N NaOH (30 mL), ethylacetate (2x10 mL),
- 160 -



t hi ophenyl, benzot hi ophenyl, isoxazolyl, pyridinyl

(each of which is substituted or is substituted once
whygooa/ogmeup sel ected from-0OCH3, CH3, F). 7. APCDGBoWM00085

according to claim6 wherein Z is phenyl (which is

unsubstituted or substituted once by a substituent
dichipsdreethane {2xdthmilberng brinedBinlgh&he lorgaNigSEREREs, werkHOoodHB:d, dried

and EoRihurafdiM SBEIAn it B Ctbhinodld o 3 kol BEB M ™.
1HNMR (#Ha00gHz, BVMSQ-E) MioTdHabroyr 8Bag ke £de 6TH.o.a) 8281(1H,br.s)
8.13 (oﬁ ﬁ‘ﬁ“%%egﬂl v&?ﬁ 13 rﬁﬁi@F s)Y%ééQH ]sgz & (‘%H”BP ”ﬂé@%ﬁ%&&‘)‘ ng

LC/MS e 8i18d, Rb 2c44ainin 10 wherein Y' is a bond or C1_3
al kyl ene. 12. A conpound according to clainms 10 - 11
wherein Z' is phenyl (unsubstituted or substituted by

(181()51-brm’nb53t-[1t-(lnmthylsalfenyl93<l 3, 6+tetibiSoh B6L-pYPENRYIRA H-iGdde-7 -
Cl 3 .al koxy, S02R6, NHCOR7, SO02NR7R8, NR7R8) or a 6

baxagude 4 het er ocyclic group which contains one

nltrogenaaton1(mh|ch IS unsubstituted or substituted
one tinme bgfa group selected from Cl13 al kyl, CH2
phenyl, $92R6, CONR7R8). 13. A conpound according to
claim 12 erein Z° is a 6 nenbered heterocycle

' by SO2R6. 14. A conpound according to

B wherein the 6 nmenbered heterocycle is 4-

. 15. A compound according to claim1 wherein

and R2 is Hor Br. -156 WD 2005/067923

4005/ 000085 16. A conpound according to claim1

rein RL is phenyl or Br and R is Y Z'. 17. A

el ﬁgnd according to claim1 wherein R2 is YZ and R2

I's Y, Zi. 18. A conpound as cl ai ned in clain11

A ra[%iu‘? ﬁ{d Ej%gd;?rm 'j))?(l gﬁnﬁﬁgﬁ c%?t%b}! ﬁﬁdéﬂg |er‘9 d’E?”)ﬂmolr) with  1-
(metHylsniftwiy8-47pipendimorsmi(tie mg, 0.678 mmol 3 eq) in sodium methoxide in

metl?_@r{oflé’i frﬁ)_h nﬂﬁblh%l ?e@x%lag 'E%Q%é'd} at reflux under nitrogen for 18hrs. The

reaciiof m*tgmewag/ Evapdratag 1t) drjnesd pha pattitioded between 2N-NaOH (40 mL)

ot ) PR S5 ) ol AR RO 2 oo

orgdrlid rdivhet- Was adrizal ahenlegvaporated to dryness. Purification by preparative

Br

chromatography gave the title compound as a solid (4.69 mg).

1HNMR (400MHz, DMSO-d6) 11.40 (1H, br, s) 8.20 ( 1H, br.s) 8.15 (1H, br.s) 7.90
(1H,br.s) 7.55 (1H,br.s) 7.45 (1H,s) 6.15 (1H, t) 3.90 (2H,t) 2.92 (3H,s) 2.60 (2H,br t)
LC/MS m/z 398.1, Rt. 2.87 min.

(182) 3-[(4-hydroxyphenyl)methyl]-5-phenyl-1H-indole-7-carboxamide

oo
Cx
N

o) NH

2
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5- (4-chl orophenyl )-1 H i ndol e-7- car boxam de;
5-[3-(acetyl am no) phenyl]-1 H i ndol e-7-carboxam de;
w®B 2034063 nosul f onyl ) phenyl ] -1 H i ndol e- 7- car bPREGBA®3/000085
5-{3-[ (di net hyl am no) car bonyl ] phenyl }-1
H i ndol e- 7- car boxam de; 5-(3-fluorophenyl)-1
H i ndol e- 7- car boxam de; 5-[ 3-(net hyl oxy) phenyl]-1

A n{%th% l‘ 78%@’{;%% 8ﬂ¥lg§bhe@|Q%-lﬂécg[%ﬁﬂmh&tppeihylmethanamumum
iodide (SAdn ey, - 1(3@rrhmoammib soEruthE{emchdel (p0)md, 0.89 mmOl, 6.8 eq) in
acetphlrify 11 »EEIRER fiEm eiearadFO B B ettt icure s
evaddre@tedm ny_heSﬁBb@)pHﬁiledEOn ab5q 6ifiga Bopdimmyél azirindoy, ¢luting with ethyl
aceta:e!r ﬂ)ﬂg\fvgd gy ggrﬁfg:g %&IDAtho(%veg%ﬁﬁg'ﬁfpg%qu& as a solid (4.37 mg)_.

THNMR pbohiHz/ DMSOASRITOSE; (1HD bE &) bermzabasy 2:98! (1H] br.s) 7.88 (1H,
oL SRS ol 0 B cnenf SRR G g oo o
s) Hindole-7-carboxam de; 5-(2-naphthalenyl)-1

Lo imoa 25, BB go, o orrelt

5-[6- (et hyl oxy)-3-pyridinyl]-1

H i ndol e- 7- car boxam de; 5-[4-(hydroxynet hyl ) phenyl]-1
H i ndol e- 7- car boxam de; 5-(3-chl orophenyl)-1

5-(2

Blo,l_—b't;[@dgl_g Afacar boxan de; - met hyl phenyl ) -1
' e- /- car boxam de; ‘

5-{3-[ (phenyl net hyl ) oxy] phenyl } -1
| e- 7- car boxam de; -157 WD 2005/ 067923
IKK{}&%ZOOS/ 000085 5-(2-chl orophenyl)-1
H i ndol e- 7- car boxarri de;

Recg?lr:ﬂﬁ hgxrr%tlgk% 65?3 uangﬂﬂ V\)as expressed in baculovirus as a C-terminal

GSTaagg’ec{ (fpklenﬂybmsmlﬂnyla)u‘txys} panatinigy twels assessed using a time-resolved
- car boxam

fluorﬁqeﬂa%lrgsopaggs 5O @%r)sfer ('l(lé F&%‘T assa)y )Brlefly, IKK2 (5 nM final)
diluted in assay buffer (50 mM HEPES, 10 mM MgCls, 1 mM CHAPS pH 7.4 with 1 mM
DTT and 0.01% w/v BSA) was added to wells containing various concentrations of
compound or DMSO vehicle (3% final). The reaction was initiated by the addition of GST-
IkBa substrate (25 nM final)/ATP (1 pM final), in a total volume of 30 ul. The reaction was
incubated for 30 minutes at room temperature, then terminated by the addition of 15 yl of
50 mM EDTA. Detection reagent (15 pl) in buffer (100 mM HEPES pH 7.4, 150 mM NaCl
and 0.1% w/v BSA) containing antiphosphoserine-lkBa-~32/36 monoclonal antibody 12C2
(Cell Signalling Technology, Beverly Massachusetts, USA) labelled with W-1024
europium chelate (Wallac OY, Turku, Finland), and an APC-abelled anti-GST antibody
(Prozyme, San Leandro, California, USA) was added and the reaction was further
incubated for 60 minutes at room temperature. The degree of phosphorylation of GST-
lxBo. was measured using a Packard Discovery plate reader (Perkin-Elmer Life Sciences,
Pangbourne, UK) as a ratio of specific 665 nm energy transfer signal to reference
europium 620 nm signal.

~- 1562 -



5 5-(1-naphthal enyl)-1 Hindol e-7-car boxam de;
3- brono- 5- phenyl -1 Hi ndol e- 7- car boxam de;
W@2006067923 phenyl - 1 H-i ndol e- 7- car boxam de; PCT/GB2005/000085
3, 5-di phenyl -1 Hindol e- 7- car boxam de;
3-{4-[ (met hyl sul f onyl ) am no] phenyl } - 5- phenyl -
H i ndol e- 7- car boxam de; 5-phenyl-3-(3-pyridinyl)-1
H i ndol e- 7- car boxam de;
B-S [ (2- am noet hyl ) am no] car bonyl } phenyl ) - 5- phenyl - 1
Exappplesdbt-d-82 (ot thexexaeption of Examples 3,32,33,35, 65, 81, 83, 154, 157, 158,
1593161} 1%{3[a4nd(1%%§/%(& ?{Wé lﬁwdé‘iat{gﬂé@?éls Intedfiasy, "9 ARPES Wb al
] am’no} carbon i
foundl forfy @ctivity b indhé dbovieoidemtified assay.
5-phenyl -3-[3-(trifluoronethyl)phenyl]-1
H i ndol e- 7- car boxam de; i 5-brono-3-iodo-1
H i ndol e- 7- car boxami de;
3-(1-ethyl - 3-pi peridinyl)-5-phenyl -
H i ndol e- 7- car boxam de; 5-phenyl -3-(3-piperidinyl)-1
H- i ndol e- 7- car boxam de;
5- phenyl - 3-[ 1- (phenyl net hyl ) - 3-pi peridinyl]-1
H- i ndol e- 7- car boxam de;
3-(1-cycl ohexen- 1-yl)-5-phenyl -
H- i ndol e- 7- car boxam de; 3-cycl ohexyl - 5- phenyl -
H i ndol e- 7- car boxam de;
3-{1-[ 3- (net hyl oxy) phenyl ] et henyl } - 5- phenyl -
H i ndol e- 7- car boxam de;
5- phenyl - 3-[ 1- (phenyl net hyl ) -1, 2, 3, 6-t etrahydr o- 4- pyri
dinyl]-1 H i ndol e-7- car box- am de;
5- phenyl - 3- (4-pi peridinyl)-1 Hindol e-7-car boxam de;
3-{1-[ (4-chl orophenyl ) sul fonyl ] - 4- pi peri di nyl } - 5- pheny
| -1 Hindol e-7-carboxam de;
5- phenyl - 3-[ 1- (propyl sul fonyl ) -4-piperidinyl]-1
H- i ndol e- 7- car boxam de;
3-(1-acetyl -4-pi peridinyl)-5-phenyl -
H- i ndol e- 7- car boxam de;
3-[1- (N, N-di net hyl -f 3-al anyl ) - 4- pi peri di nyl ] - 5- phenyl -
H i ndol e- 7- car boxam de;
- (1- et hyl - 4- pi peridi nyl)-5-phenyl -
i ndol e-7- car boxam de format e;
(1-met hyl pyrrolidin-2-yl)-5-phenyl -
ndol e- 7- car boxam de;
1- (et hyl sul fonyl ) pyrrolidin-3-yl]-5-phenyl -
ndol e- 7- car boxam de;
4- (et hyl sul f onyl ) phenyl ] - 5- phenyl -
ndol e- 7- car boxam de;
3- (acetyl am no) phenyl ] - 5- phenyl -
ndol e- 7- car boxam de;
4- (et hyl sul fonyl ) phenyl ] -5-phenyl -
ndol e- 7- car boxam de;
3- (et hyl sul fonyl ) phenyl ] - 5- phenyl -
n

1
3
H-
3-
H
3-
H-
3-
H
3-
H-
3-
H
3-
H- i ndol e- 7- car boxamni de;

i
[
i
[
i
[
i
[
i
[
i
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3- (hexahydro-1 H azepi n-4-yl)-5-phenyl -
H- i ndol e- 7- car boxam de;
w2050yl sui f onyl ) hexahydro-1 PCT/GB2005/000085
H azepi n-4-yi]-5-phenyl -1 Hindol e- 7- car box- am de;
-158 WD 2005/ 067923 PCT/ GB2005/ 000085
CLAMShenyl -3-[2-(4-pyridinyl)ethyl]-1
H i ndol e- 7- car boxam de;
3-{[1- (et hyl sul fonyl)-4-piperidinylidene] nethyl}-5-phe
Wengaimi H i ndol e- 7- car boxam de;
3-] syl ) 4-pi peridinyl]-5-[4-(hydroxynet hy
“1)p %é]rﬁ{)%]}ﬁf cﬁﬁoﬁﬂ éD7 car boxam de;
5- phenyl - 3- (3- pi peridi nyl nethyl)-1
H- i ndol e- 7- car boxam de;
5- phenyl - 3-[ 2- (4- plperldlnyl)eth’ ] 1

H-i ndol e- 7- car boxam d%
3-{2-[1-(ethyl sul fonyl)-1 i ® nyl ] et hyl } - 5- phenyl -
1 Hindol e-7- car boxam de;
3-{[1-(ethyl sul fonyl)-3-piperi dl,':f1y| ] met hyl } - 5- phenyl -1
H-i ndol e- 7- car boxam de;
3-{[1- (et hyl sul fonyl)- 4-@ N“_(iil nyl{ymet hyl } - 5- phenyl - 1
H-i ndol e- 7- car boxam de;

whecih K Fbsatd Pidibodin, B Brbdf Sk} -5~ pheny! -
Hi ndo - car boxam d
3-{1- [(4 quorophenyI)squonyI] 4- pi peridi nyl }-5-pheny
| -
3- {l( 1- *Mﬂe%ﬁg?ﬁiﬁgﬁ?%ﬁ%%sa'kX'eB?SéFf%f"'ﬁ?/“ lene 5-pheny
| -1 Hindol e-7-carboxam de;

3- Wéﬁ@é’eﬁfé'd‘n%ll orAneRérQ%I GHoly kheretBNhg 3-14 ring members, said

H- i ndol e- 7- car boxam
3-I(a I{th(etﬁé@a{yll )(;W}apﬁ@mnajlmﬁubgwyte}i hy pergerdrdineye )substituents
h .
P ‘?rmél eﬁdé’rhl&/%gf%%faed fc§ﬁ‘hQB peréﬁgl {430k e haloaliy, Crs alkoxy, C.

et hanéesu
|—|-|sn@§|0é”<¢xbarcﬁ\bx 6dé1ydroxyalkyl phenyl O- (CH2)16 -phenyl, NHSOZR3
(ﬁéﬁ?’ﬁf gbf,q@ﬁs] 4-pi peridinyl }-5-phenyl -1Hi
ndo e- /- car xam

5- phenyl 3-[1- (propanesul fonyl)-1, 2, 3,6-tetrahydro-4-p

yr| eny rl%ﬁ{s 'ﬁd%‘f%mfﬁ'f %%g@ﬂ%%f Sp%lﬁyl ] sul fonyl }-4-

p| peri di nyl ) 1 Hi ndoI e- 7- car boxam de;
2 nyhysul fonyl ] -4-piperidinyl}-5-p
T AR SO A
3- {Y J’?F(raseﬂi?dabhh@(l@plseibﬁlemté,tﬂ?1fe<mwe]ne40m penydems;l } - 5- p
henyl -1 Hi ndol e- 7- car boxam de;
3- {1 [ (et hyl am no) car bonyl ] - 4- pi peri di nyl } - 5- phenyl
- i Al otrresonimpformmibdesd at, {5lef 6 Mnembered heteroaryl, 5 - 7 membered

l_l_llhgfggcﬁ,rg@@, caf%)%g a{gﬁ@’e | 1’3 c%l&%kén@l néélch 05? Wi &n%aylbe optionally

5- gubstituted dyyheny | or- Bofel s(pstipearie Snddpengentiydsgleaedi fbrmySO,R®,
1-1 Hindol e-7-carboxam de;

3-{1-[(4- fuorophenyi\ sul fonyl ] -4-pi peridinyl}-5-(4-chl

or ophenyl ) GORAN ndol 8=7CBar boxani de;

5- fudd, ret hyl sul ) am no] @@p{ny“hx@ [éow,igwyl 6et @Yliyl Cie
tetrahydro yrid

6-
Lhﬁl@gﬁkg £ AN a B dé}aP oalkoxy, alogen CONR'R®, NHCOR’, or phenyi
5 {d‘ire[: !@H&’lleé B E%BH&BWJ‘@ | BIGRYKE CONHA TR Qﬁéhﬂérﬂ%’ Laacer and

7- car boxa
optlonally substituted by one or more substituent selected from
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5- brono- 3-[ 1- (et hanesul fonyl ) -4-pi peridinyl]-1
H- i ndol e- 7- car boxam de;
wa2¢0s0¢mehanesul f onyl ) - 4- pi peri di nyl ] - 5- {4- [ ( neCTrgB2s000085
onyl ) am no] phenyl }-1 H-indol e-7- car boxam de;
3-[1- (et hanesul fonyl ) - 4-pi peri di nyl ] -5-(3-net hyl phenyl

)-1Hin - 7- car boxam de;

3-[umdppyl )-4-piperidinyl]-5-(2-thienyl)-1

H i ndole- 7-£ar boXani de;

3-[1- (et hyl sul f onyCs 42llsylp€rs alkaxyy,]C5- lidoalkyleGyd halbalkoxy, OH,
H i pglQdesy).7- car boxam de;

3-[4-( rre?hyl sul fonyl ) phenyl ] - 5- phenyl -1

H i ndol e- 7- car boxam de;

3-{ge | l@am S n -\ 9= :

o Iﬁdl[gﬁge{sgﬁfggﬂ',b%f me’{&lﬁg‘?nwehﬁtb@ YEH;) PRSI Are nis 0 or 1 and
3- {gaqh(afewitigh ehemd wy INpahihioineh deydptiopalhheuhstituted by one or more

H- i%@ii@@é}%@\gg@mﬁf sefeded 1thh BO9MEIP @ 23koxy, halogen, NRTR®,

PCT/ B20
3- [ @4 balbglkduCi.ofplopikaxy)i S8 odiH9),Jphenyl Iwhereephg s ot floand the

nyl ' - ji: -7- . C i.de:. .

5 YRR TPSGRe SyBsORed By bro ot HEE HlR et dogpendenty
i di sejeqedifreminatbgen, GroaiihoxBni aleoxy)):

5-{4-[ (di net hyl am no) sul fonyl ] phenyl }-3-[1-(ethyl sulfo

nyl )7- 4- pineri dinyl]-1 Hindol e-7- carboxam de;

5- [R-gradetipdenendentlyrrepnesgnts-G1 4 alket, by I0s.u bikglene NRERS per
idinyl]-1 Hindol e-7-carbox-am de;

3-[19—(et h%l sul fonyl)-4-piperidinyl]-5-(1

H- gy randoR - andepprderitly ireptes ety CeaalbyxEni de;

3-[1- (et hyl sul fonyl)-4-piperidinyl]-5-[3-(hydroxynethy
| ) phenyl]-1 H-indol e-7-car boxam de;

witheth¢ pravissi R andrRfjdvemtibpiBrepleseat Hy | sul f onyl ) - 4- pi peri di
nyl]-1 Hindol e-7-car boxam de;

3-[1- (et hyl sul fonyl) -4-piperidinyl]-5-[4-(nmethyl oxy)ph
or agaait| $olatét-armpigsielogiceliy fonstmmabdsrivative thereof.

3-[1- (et hyl sul fonyl)-4-piperidinyl]-5-(4-fluoro-2-neth

yl phenyl)-1 H i ndol e- 7- car boxan de;

2. 3- [Acgrepdyridsadcoming th-ofeimi penérdinriy| iy YZ- (4- f | uor ophenyl )
-1 Hindol e-7-carboxam de; 5-(4-biphenylyl)-3-]1
-(ethylsul fonyl)-4-piperidinyl]-1

3. H iAdahpeuhdercbairaniodisim 2 wherein Y is a bond or -CH = CH-.

5-[4- (1, 1-di met hyl et hyl ) phenyl ] -3-[ 1- (et hyl sul fonyl ) -4
-piperidiny[]-1 Hindol e-7-carboxam de;

4. 3- [Aegrepdunidsadcchaing th-ofbimpipeterdinnyg isa bor(dd - met hyl phenyl )
-1 Hindol e-7-carboxam de; 3-[|
-(ethyl sul fonyl)-4-piperidinyl]-5-(4-pyridinyl)-1

5. H iAhaompound aicbordmigi @eciaims 1 — 4 wherein Z is phenyl éwhich ‘may be

uns@%@}f’éf %pﬁjsﬁh&}ggyl _Cégrf}iw%g%)giéwsltilde%{s( i?fdgpgrg)dre%jtly sgxe%’lced from

C..3 3tkoky, (€N s pheeyly L-DCH, phewyl INHISTIR?; RHOCDREIGONRRPWONR'R?,
di nyb) -1 [ n&% - 7- ﬁ&[ boxapl‘n de;

nalogef} 1A PYEIY byt I i o PP ST oY a78uR seiesied For.gapepiurany,
dinyl)-1 [ nd@) e- 7- car boxanmi de;

)

quinolinyl, o , pyrimidinyl, thiophenyl, isoxazolyl, pyridinyl (each of which
may be optionally substituted by one or two groups independently selected from Cys alkyl,

Cis alkoxy, halogen.
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3-[1- (et hyl sul fonyl)-4-piperidinyl]-5-[6-(nethyl oxy)-3
-pyridinyl]-1 Hindol e-7-carboxam de;
WG 2hoemk3 3- (N-acet yl - 3- pi peri di nyi nethyl)-1 PCT/GB2005/000085
H i ndol e- 7- car boxam de;
5-[ 3- (et hyl oxy) phenyl ] - 3-[ 1- (et hyl sul fonyl ) - 4- pi peri di
nyl]-1 Hindol e-7-carboxam de;
6. 3 1[,‘3( Cgﬁ!gg?.{fli %J:éo%‘iﬁé)to %Tag‘h %%h&JeWHs %hér?y] (\Mi'iglrl WP U%%szltuted or
substiuted( enesy Ibyubf smt;sltl)uemt me[wtedd ifroyrl JphBRY13-QGH4 phergt, ONBISO,CH;,

NHQ?H.[ -%?t%‘%‘%&?%hy zC%ngZ(??ﬁ ﬁgﬁ?%[ QHE?'FH M0/ fklp)s) or a

hyl ) phenyl ] -1 Hindol e- 7- car boxam de; 3- o

-(ethyl sul fonyl)-4-piperidinyl]-5-(3-fl unyl}- 1

H- i ndol e- 7- car boxam de;
het&o(:ﬁ;hngbu@HeﬂHW‘ﬁ@WBengoﬂJﬂan@thUMbﬁrWI f ahy <4 pi®er iglimidiny,

ol e ar boxam de
thlogx?rgll 4b%nzpr}ﬁ%'gheﬁ§/q>x)azglyl[ |pyr|d|nyl (each of which is substituted or is
subsfjtetddyonss Ibf/ aybup SelBtteg Frofh WEH;,; EH,, F).
H- i ndol e- 7- car boxam de;
3- br ono- 5- {3 [ (di net hyl am no) car bonyl ] phenyl } -1

7. H Imd@ﬂngoﬂnd?é‘éd@)@diﬁ@%&@blm 6 whereln Z is phenyl (which is unsubstituted or

6- bi s( et hyl oxy) phenyi -1
subpptLégoptéc@ b,‘a?bé%ﬁﬁ%t'&@ selec ed from phenyl OCH, phenyl, NHSO,CHg,
NH@O@FQ@@QHQ”C@N(@HQZ,@WEWH&WﬁH "GH,OH, CHs, C(CHs)s).

H- i ndol e- 7- car boxam de;
3- br ono- 5- [5 fluoro-2-(nethyl oxy)phenyl]-1
8. H !me&hso%d%w%@%dﬁalm Buhr8NDz B-dhdn@ui nol i nyl ) -1
H i ndol e- 7-car boxam de tri fl uoroacet ate;
3- brono- 5- (5 qui nolinyl)-1 Hindol e-7-carboxam de
9. trif b&ﬁﬁ&ﬁ@%&r@mg’i‘o[a% of claims 1 — 8 wherein R*is H or Y'Z'.
5- bi s( et hyl oxy) phenyl | - 3-brono- 1
H i ndol e- 7- car boxam de; 3 br ono- 5- (2-fl uor ophenyl ) -1
10. H i MeghSoumGREBRIRY o Wsim MR RO0Y! £67923
het SR ST
5-[2, 4- bi s( et hyl oxy) phenyl ] - 3- brono-1
11. H 1 DR Soufd GREBIRTH i 19 inY'i
3 brorm&ju a rrem% oX)l/r)n_ V\él}err?laiYn)ﬁTpRnd or C1s alkylene.
H-i ndol e- 7- car boxam de trifl uoroacetate;

12. 3 o) eémpoilr{dzac%opdlﬁén't& @I‘gﬁﬁg‘% oxy] QReR I & phenyl (unsubstituted or

H-i ndol e- 7- car boxa
subsfityted [ jys ope | spibstiteent aelaeten o eNpSPsR, f GANRTRY - BFpeCidalkoxy,

SOZWYNI}I??RF’ r‘@@%NR@BFNR'ﬁk? lo?ayfg m%enyﬁaar{qt%gﬁ)ﬁ“f 9Py W which gontains

br ono- 2- (et hyl ox
one,m@gen@tpﬁeﬂgh@mspgﬁ&mé@ﬁteted orczaubblitytedi ole time by a group selected

fmngcg {S])(l%ﬁlb’%&f %ﬁbl‘% RRER Ixzi?nuldgonyl] 4- pi peri di nyl

3 {1 [ (3-fluorophenyl)sul fonyl]-4-piperidinyl}-5-pheny

8. ’%E""‘"P&ﬁ* 76 C?@'ngéa@]‘?‘?’g(@ WherRln %t I @) BHERTPPEd) hegprocydle

SUb?)IItL}tedlbpiS@@Rl dinyl)-1 Hindol e-7- car boxam de;

14. A compound according to claim 13 wherein the 6 membered heterocycle is 4-
piperidyl.

15. A compound according to claim 1 wherein R' is YZ and R?is H or Br.
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3-(1-{[4- (1, 1-di met hyl propyl ) phenyl ] sul f onyl } - 4- pi peri
di nyl)-5-phenyl -1 Hindol e-7- carboxam de;
w@240340$7923 met hyl phenyl ) sul f onyl ] - 4- pi peri di nyl PeBGBRE@EH00085
| -1 Hindol e-7-car boxamn de;
3-{1-[(2-iodophenyl ) sul fonyl] - 4- plperldlnyl} 5- phenyl
conpbundracsarding tondlaiay 1 wherein R'is phenyl or Br and R?is Y'Z'.
[ (4- pentyl phenyi)sul fonyl ] -4-pi peridinyl }-5-pheny
H i ndol e- 7- car boxam de;
ewpgmwd{accp(dang)toapgmpmhgne)rsm i o@drd R isiYO&L.i di nyl

H- i ndol e- 7- car boxam de;

16.

17.

[ (2, 4-difluorophenyl)sul fonyl]-4-piperidinyl}-5-p

Eerbpttndatotiainddiaclaon dsalegted from the group consisting of:

{1-[ (2, 5-di et hyl phenyl ) sul fonyl ] - 4-pi peridinyl}-5-p
henyl -1 H-indol e- 7- car boxam de;

5- pBer{yH[-l{mdc&* ﬂ;dammmlqeﬁul fonyl ] -4-piperidinyl}-5-phenyl

> (%&l{)ﬁgrt){@ r}%“f @%ﬁ\dpbnyl ] - 4- pi peridi nyl }-5-pheny

5-(4- E(nhdﬂylmmwuexﬂpbamyb}eﬁ&nnwﬁ 7-carboxam|dﬁ I . -4
» - sul fon -4-
5{&(%%%'%6%%@&‘@1% eny?fiﬁ)—f[lnﬁcﬂ%grc@r%gf i 02<am' de; d
5- [43({:1{:&ty[a('rﬂnc{)b|4er(yﬂe1ﬂ-hmkjobey7) pleba)?janda,y} phen)él ) sul 1; onyl ] - 4-
ndol e car boxani de;
5 [:g Fﬁﬁ Ifﬁ%'wplﬁr&@qg%'ﬂg%ﬁ )‘EBEE’/%HB%‘%H }sul fonyl) - 4- pi per
5-(4- mlmbﬂ\erﬁl{)mmb}eﬂ-lbbnbnmwde 7- car ;Jo;(]am' ;Jl;e . ]-4
F{1-T(3- - ) X en sul fon -
5433(3@%%?%&7"?1{%%@%%&@8% ? Eﬁ E?%a@l'g 7 |Ocar )t;oxam de; d
5-[B(ariindsutfery( ohemiijotlirivereyT- ):anbxbi(épﬁﬂeyl }sul fonyl) - 4- pi per

5 {dsg‘li’ F?‘%Hy?“% F‘A %8{‘}]4%“852\9? Eh éﬁ‘@ ?‘Z ?"%@vae; sul fonyl | - 4-

5-(Fpilyzesprinply-i H-ibd plbangdrbdxamhideydol e- 7- car boxani de;

5[33"%;6@%&)&%1%3{%@&% p%l ox# @g?nyl ] sul fonyl } - 4- pi peri

5-(BeyahopRehy{ HH-ibdblervpdreoydniaxy ] phenyl } sul f onyl ) - 4- pi per

5(%%%5@/%'?@?@%%%' é g%'g/%gg%ﬁlg - carboxam de; - 161 WO

5~(BaidolinyB-41 Heirdsretrodriphi@mide; oxy] phenyl } sul f onyl ) - 4- pi per

idin H i ndol e-7- car boxam de;

13@@%‘%%’4&'&15%/5“2'%7 ﬁ?\"gﬂﬁwp?’sul fonyl | - 4- pi peri di nyl }
5-(1;Sbemediokoll5-4h-1 Pl Sle 7S dx@xada; de;
5-[(E)-2-phenyiethenyl]-1H-indole-7-carboxamide;

HA
{1-

1
ph

1
{1-
18.hend
1-

1
3-
| -

5-
}-
3-
he
3-

5-(5-pyrimidinyl)-1H-indole-7-carboxamide;
5-~(3-biphenylyl)-1H-indole-7-carboxamide;
5-(1-benzofuran-2-yl)-1H-indole-7-carboxamide;
5-(1-benzothien-2-yl)-1H-indole-7-carboxamide;
5-[3-(hydroxymethyl)phenyl]-1H-indole-7-carboxamide;
5-(2-naphthalenyl)-1H-indole-7-carboxamide;
5-(4-fluorophenyl)-1H-indole-7-carboxamide;
5-[6-(methyloxy)-3-pyridinyl]-1H-indole-7-carboxamide;
5-[4-(hydroxymethyl)phenyl]-1H-indole-7-carboxamide;
5-(3-chlorophenyl)-1H-indole-7-carboxamide;
5-(2-methylphenyl)-1H-indole-7-carboxamide;
5-{3-[(phenylmethyl)oxy]phenyl}-1H-indole-7-carboxamide;
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3-[1-({3-[(2-net hyl phenyl ) oxy] phenyl } sul f onyl ) - 4- pi per
i di nyl]-5-phenyl -1 Hindol e-7- carboxam de; .
W@2¢4084067933 [ ( 2- chl or ophenyl ) oxy] phenyl } sul f onyl PEHGBR@S1000085
i di nyl]-5-phenyl -1 Hindol e-7- carboxam de; 3-{1
-[(5-chloro-1
5-(2-nbipraphanyhiiiindald-éeprioxdamisieper i di nyl } - 5- phenyl - 1
L .
> (?E(Jim?%‘g' Y 89%%§})foxy§j'%§'eb7 SRERATVI s ul £ onyl } - 4- pi peri d
S5- {2-[(phgny$n§1helmny}phenyl} hUﬂmCE)Ie??-oadexam_iﬂa} de;
5"@@%8'&,@2?#%% Iozg%rgé)f(ém%;) -4-pi peridinyl]-5-phenyl -1
5—(1}n€ahﬂ{l@lew1)‘II&mdqiﬂaéﬂ‘grbjommt ] sul fonyl } - 4- pi peri di nyl )

_ am de;
3-b5p-$1€ F’?éhgﬁlﬁngggo}ng%é?ﬁﬁg‘%l ) sul f onyl ] - 4- pi peri di nyl
3-igdos-pienyl Il Hindélé-Aehalx@micey boxani de;

3 5?&'&{1-%?%[144 hngggty%g@;@raéﬁm phenyl yl ] sul f onyl } - 4- pi peri d

car boxam de;
3- {daf((r@tﬁylawﬁom;b)aenmmhmyl}l-ﬁ p‘rmyleﬂ—hrmtdmxamodamide;

- 2 c_)] car bonyl } phenyl ) -1
e3P edndh TG e akaam
3~(%{[(BarhinpethyBaripbtarydny Btiengl)-Sapheanyl A-prueky T -tarboxamide;

S B A0 Pl ARSI mmiFPSoR e ey S-pheny-

1H- Hdnfedbberbaxaraldbdarmatete
5- p%éyf'é&{&-@t?@lﬁ’&g%%@@hﬁ HOWInth eingellri)éxlamide;
5- b@n(o43{c[c(011mm"tdmjd Ethr;bb)(amdep] car bonyl } phenyl ) -1

T e R e

5—plh$nyhﬂ<¢3@+p’éﬂdmybdklamd@|e-7 carboxamide;

s o BB AN bhbupyla i Gue Pty o 1)

3- (130)(08)hexmy4yl)€ﬂsﬁh1§rwl )HSnddI@VI-)cbrbbxamlde
H i nd
3 C@'%‘%éﬂﬁp@wg Cﬁ’é%chﬁﬁoﬁﬁm)dﬁm no] cycl opentyl }-1

3- {1l=[-3|-(ntwh3@bx¥/)pr@hibl¢étl@éﬁy¢}es -phenyl-1H-indole-7-carboxamide;
p%q&ﬁ%@{” goqw%cﬁldeg nf,}élg)ea RRRSI 4 ridiny 111 H-indole-7-carbox-amide:
5-piEeny/B3{4-ptoeytiau)-H HﬁMdidl@JndéaﬂﬂcﬁMﬁhdwent yl'}-5-phenyl -1
ol e
-1 P B R B kS § oyt g Brindpiayrgartoramide;
5-phdniyR8ipl- @}rapmfbﬁwmpgmam&}ﬂhanabl&#c%rwahﬂd@yI )-1

3 (156'08?3’3%00'%9"[‘11“-3’[ r@?@ﬁﬂy ?'I"’FW -Y-carbpxamigle; et r ahydr o- 4- pyr
3-[14(0, Mgl rhethyts- al@ﬁﬂ E‘p?pe‘ﬁafn?lﬁlis%ﬁ ~1H- mdole 7-carboxamide;
dro en net h
ST ST AT aRa- B indds7 Sathokanids formate
3- (1hheth¢lﬁr@olﬂ1rﬁ2-lybfﬁi}§ﬂ'érgﬁ1H -ifRoled7 ehivekanleny! ) 1
3-[1- l?é hylsu
3-[4-(methylsulfonyl)phenyl]-5-phenyl-1H-indole-7-carboxamide;

d
fonyl)pyrrohdm 3-yl]-5-phenyl-1H-indole-7-carboxamide;

3-[3-(acetylamino)phenyl]-5-phenyl-1H-indole-7-carboxamide;

3-[4-(ethylsulfonyl)phenyl]-5-phenyl-1H-indole-7-carboxamide;

3-[3-(methylsulfonyl)phenyl}-5-phenyl-1H-indole-7-carboxamide;

3-(hexahydro-1H-azepin-4-yl)-5-phenyl-1H-indole-7-carboxamide;

3-[1-(ethylsulfonyl)hexahydro-1H-azepin-4-yl]-5-phenyl-1H-indole-7-carbox-amide;
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5- brono-3(4-piperidinyl)1 Hindol e-7-carboxam de; or a
salt, solvate, or physiologically functional
walesswetdeye thereof. - 162 WD 2005/ 067923  PCT/GB2005/000085
PCT/ GB2005/ 000085 19. A pharmaceutical conposition,
conprising a conpound as clained in any one of clains
5-pHenyl-3-§-(dopyridinylethylld btindele-7-earbexaphgesi ol ogi cal |y
-0 AR ARR SR EACD L 0 SR poR IRDIETR b AL glanide:
3-[eethysutionyd)-4-pperidingbimib (hydraxgmettwi)penyilr Haifglolef 7-earapxamide;
- 48, Or .3 sl L7 hysi ol ogi cal ly
5'p46lﬂwlc%i§%jole”@'g?lﬁlvegqyil)\s;@_l mér%e%?é? g)r(arﬁ@é’ in therapy. 21.
5-phenybddid (frpipeddioyl itmd)- trbindbler frearboxamigef or use in the

e L e e S
3-{[1-(etByl$dfonyy-8-pipertdinylmethyt} thepheny-1 it intlols T darboxamitieat ed
T R e e
3-{1nE2)salfomg]-Eypiperivinyiropheryt- HKmdodes é-cadiaxaimide; conpri si ng
T e Wl
3-{1pltdEiethyiienglduffony e piperiany|}-Gehiengt IH-mdplest-carboxaide;:A

! . f ) . . ; )
e LB P b Pt P R R BT E P o™ A
3-(1rt-troethglory) phemyds witongl-dipipetidlingh ei-plhanyt- hig-intl dde 7 eharboxamide;

iate i.na i-at.e {4V LS g
3-[1F@ﬁ]agﬁ%;aﬁogm-4%[g&[d?r§@1?§gr}eg¥g%ﬁ ged?-éé%asé,xé@gre ticularly
3-{1-(@prophoesllfanyRdipipesidiny }-+5f g henpet Fdimgolseiverbdkareids e,

ast nd COP roni r UCt,i .
oy e g aua RO Po P BRI e B RUh-TRARg 7 sprtoramice
5-pltbinyRag 6§4-(tiuomhathyg)phemdlsultbnyt)-4psiperidisyl s 1 H-ardofe- ¢-carboxamide;

d Ltis and. ultraviolet. radiation - | nduced in.
- et S A e e R P e
3-{1e|y3,hﬁi@ﬂdﬁspmanybwItohpl]-é-pﬁndridmls;-iSSphemleTfH«mdote-a-caﬂbbkmmisie;

osin ondyl.ti tlssue rgan rejection,
SRR eer b atebetdnr R PG a7 e Bb B
3-{1?—[%lt10gipéria&inydd:aib@i)ﬂii}—pigéM‘ﬂ&’;ﬂ}lsﬁ-pﬂem_h-ﬂ V—;t-ih_dolﬁ?aaraerx_amide :

[ udi n gki ns di sease, cachexi.g,, . i.n tion, .

s (4 P o e e RN 4Py b - HP By 7-CarBoxaRde
3-{1i-noiﬂa¢rbpnﬂ@qX|)Eugﬂinthéwrlgpammyi};se@-cﬁ|asmpmy®e1ffv-tﬂderegycarboxamide;
syndr o , u r i rator i St rome, ..
e P T e BT G R e e
1H-Indelkeapeatbbgarhidy; ef fective anount to a nmanmal
5-{4-[(methylsulfonyl)amino]phenyl}-3-(4-piperidinyl)-1H-indole-7-carboxamide;
5-bromo-3-[1-(ethanesulfonyl)-4-piperidinyl]-1H-indole-7-carboxamide;
3-[1-(ethanesulfonyl)-4-piperidinyl]-5-{4-[(methylsulfonyl)amino]phenyl}-1H-indole-7-
carboxamide;
3-[1-(ethanesulfonyl)-4-piperidinyl]-5-(3-methylphenyl)-1H-indole-7-carboxamide;
3-[1-(ethylsulfonyl)-4-piperidinyl]-5-(2-thienyl)-1H-indole-7-carboxamide;
3-[1-(ethylsulfonyl)-4-piperidinyl]-5-(3-thienyl)-1H-indole-7-carboxamide;
3-[4-(methylsulfonyl)phenyl]-5-phenyl-1H-indole-7-carboxamide;
3-{4-[(dimethylamino)sulfonyl]phenyl}-5-phenyl-1H-indole-7-carboxamide;
3-{3-[(methylsulfonyl)amino]phenyl}-5-phenyl-1H-indole-7-carboxamide;
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of a conmpound of formula (1), or a salt, solvate or
pharmaceutically functional derivative 5 thereof.
W0 1®3/0§@22005/ 067923 PCT/ GB2005/ 000085 26. UsPCDEGB2005/000085
compound as clained in any of clainms 1 - 18 or a
|

salt, solvat h I | |
3.1y UaPAe RipRsUO - ety Qe By 1B dale o7
carboié?ﬁ se in th(; treatment of a disorder nedi ated by
|nappror|ate i nase t t 27,
RN LR SR Bl = R AR O R S S
5-{4- [@Pﬁ& n?lgrﬁ’im m%ﬁoh%f&%eﬁ% -BY{-ethyldffonids-@-pasetialiri] 1g-indole-7-

erein di sorder medi ated by inappropriate
carboxatrige; activity is inflanmatory and tissue repair

5-]3- (Qée?)ﬁérqﬁbﬁaheﬂﬁgt&\ke %tﬁ{llEMfornWMf@é&ldﬂwyﬁf’ftl-hfndbleﬂ carbox—amlde

di sease, asthma C nlc
31~ (dbszlsulfmvi)wﬂeplmndmﬁa‘?r—w Hipwazaldyyl)- “dé'%dégea% Ri"&F
31 (Qtﬁ&l?ﬁ’lgﬂkgﬁ' péﬁ%)ﬁ]‘-ﬁ%@{h‘y@r&%ﬁ%ﬁ%en?lﬁ’-ﬁ Fﬁh@@éS’,—carboxamlde

sori asit's opic dermatitis and

5~(2, 4dliflucrophsing &-ﬁdieﬁwlsgﬁor(yw;plpﬁmww RifdeleArggpexamide;
3{1- (@Mﬁ/ﬁg nf'%ﬁygql &bé{@ﬂﬁ'ﬁ]SS 4Pt RGp NG -2 PLIAdbiETUGarboxamide;

Sus, nultlgesclerosns psoriatic arthritis,
31 (aﬂhwyulﬁmyhgl pipgrtstiey-5-{4 ﬂuoroﬂs@a@ylahan%}-gawdp& &carhgramide;
31~ REHTED - EofbafRNEs (PR herph AL RBOLT SabO@mide:
5-(4- m;manwl)@gﬂ%ﬂglsuﬁ@wy&)r%@ag@dlmthﬁr&éOéPJ-C?WaWiP&t i on

S I
5-[4- (ﬁ‘ﬁfcg@t ﬁ%’ ))H:phgn}}u]"@-ﬁlc P@)&Lﬁﬂ@lﬁ@—?ﬁﬁl&}il gﬁll-lrgclioelﬁ Z -carboxamide;
3-{1- (swuukﬁorryl)(w@@)dmus\h@ﬂ 4- megymheavlbw -ipP e REP QR
31 (?E&Irsgfgg’?( YH-pi %ﬁﬁ »&}H)? 934 ?gréoﬁh |)Oﬁﬁ-§{dtoi§-gamrpid‘ét ]?rl ng a
3-[1 (ethytsuM')e‘f prbendmylh5-($ fluorer3-pyrisinvl)-1HsHKQler Ecaypoxamide;

3-[1- (%Q@fs chﬁ% ﬁgla{(é'm%fg G5 h%@ﬁ)l 3%3/?181\4?!?1 H )’éﬁg%c%l%—?’tﬁf)exaﬂﬁde
3-1- (etmlsmf@ﬁd)vmarpermnylhé—(4me21yl~§rm'6fi1¢1éla 1Hsm@¢ie17rﬁar iy
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3-[1-(ethylsulfonyl)-4-piperidinyl}-5-{4-(trifluoromethyl)phenyl]-1H- indole-7-carboxamide;
3-[1-(ethylsulfonyl)-4-piperidinyl}-5-(3-fluorophenyl)-1 H-indole-7-carboxamide;
5-(3,5-dichlorophenyl)-3-[1-(ethylsulfonyl)-4-piperidinyl]-1 H-indole-7-carboxamide;
5-(3,4-difluorophenyl)-3-[1-(ethylsuifonyl)-4-piperidinyi]-1 H-indole-7-carboxamide;
3-bromo-5-{3-{(dimethylamino)carbonyljphenyl}-1H-indole-7-carboxamide;
5-[2,6-bis(methyloxy)phenyi]-3-bromo-1H-indole-7-carboxamide;
3-bromo-5-(4-fluoro-2-methylphenyl)-1H-indole-7-carboxamide;
3-bromo-5-[5-fluoro-2-(methyloxy)phenyl]-1H-indole-7-carboxamide;
3-bromo-5-(3-quinolinyl)-1H-indole-7-carboxamide trifluoroacetate;
3-bromo-5-(5-quinclinyl)-1H-indole-7-carboxamide trifluoroacetate;
5-[2,5-bis(methyloxy)phenyl]-3-bromo-1H-indole-7-carboxamide;
3-bromo-5-(2-fluorophenyl)-1H-indole-7-carboxamide;
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34. Use according to claim28 or a method according to
claim25 wherein the KK2 disorder is selected from
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3-{1-[¢5€iubro-2nieiiyasitb g Q0foRY R Y-piperidingl) S ghénvikH-ridole- Tvearboxamide;
3-{1 -f(gﬂlﬁgrrophgnyﬁggng%yrﬂ§4-giipgr?cﬁgy?}'-&pﬁenly?ﬁ H-indole-7-carboxamide;
5-phenyl-3-(1-{[2,4,6-tris(1-methylethyl)phenyl]sulfonyl}-4-piperidinyl)-1H-indole-7-
carboxamide;
3-(1-{[4-(1,1-dimethylpropyl)phenyi]sulfonyl}-4-piperidinyl)-5-phenyl-1H-indole-7-
carboxamide;
3-{1-[(2-methylphenyl)sulfonyl]-4-piperidinyi}-5-phenyl-1H-indole-7-carboxamide;
3-{1-[(2-iodophenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;
3-{1-[(4-pentylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;
5-phenyl-3-{1-[(4-propylphenyl)sulfonyl]-4-piperidinyl}-1H-indole-7-carboxamide;
3-{1-[(2,4-diflucrophenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;
3-{1-[(2,5-dimethylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;
3-{1 ¥[(4-ethylphenyl)sulfonyl]-4-piperidinyl}—5-pheny|-1 H-indole-7-carboxamide;
3-{1-[(3-methylphenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-carboxamide;
3-{1-[(4-{[2-(methyloxy)phenylloxy}phenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-
carboxamide;
3-{1-[(4-{[4-(methyloxy)phenylJoxy}phenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-
carboxamide;
3-[1-({3-[(4-fluorophenyloxy]phenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1H-indole-7-
carboxamide;
3-{1 -[(3—{[2—(methyloxy)phenyl]oxy}phenyl)sulfonyl]-4-piperidinyl};5-phenyl—1 H-indole-7-
carboxamide;
3-[1-({4-[(4~chlorophenyl)oxy]phenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1H-indole-7-
carboxamide;
3-{1-[(3-{[4-(methyloxy)phenylloxy}phenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1H-indole-7-
carboxamide;
5-phenyl-3-(1-{[3-(phenyloxy)phenyl]sulfonyl}-4-piperidinyl)-1H-indole-7-carboxamide;
3-[1-({3-[(4-chlorophenyl)oxy]lphenyl}sulfonyl)-4-piperidinyl]-5-phenyl-1H-indole-7-
carboxamide;
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3-[1 -({4-[(2-methylphenyl)oxy]phenyl}sulfonyl)—4-piperidinyI]-5-phenyl-1 H-indole-7-
carboxamide;

3-{1 -[(4'—chIoro—4-bipheny|yl)sulfony|]-4-piperidinyl}-5—phenyl-1 H-indole-7-carboxamide;
3-[1 -({3-[(2-methy|phenyl)oxy]phenyl}suIfonyl)-4-piperidinyl]-5-phenyl—1 H-indole-7-
carboxamide;

3-[1 -({3-[(2-chlorophenyl)oxy]phenyl}sulfonyl)—4-piperidinyl]—5—phenyl-1 H-indole-7-
carboxamide;

3-{1-[(5-chloro-1-naphthalenyl)sulfonyl]-4-piperidinyl}-5-phenyl-1 H-indole-7-carboxamide;
3~(1-{[4'-(methyloxy)-3-biphenylyl]sulfonyl}-4-piperidinyl)-5-phenyl-1 H-indole-7-
carboxamide;

3-[1-(3-biphenylylsulfonyl)-4-piperidinyl]-5-phenyl-1 H-indole-7-carboxamide;
3-(1-{[(4-fluorophenyl)methyl]sulfonyl}-4-piperidinyl)-5-phenyl-1 H-indole-7-carboxamide;
3-{1-[(5-chloro-2-naphthalenyl)suifonyl]-4-piperidinyl}-5-pheny!-1 H-indole-7-carboxamide;
3-(1-{[4'-(methyloxy)-4-biphenylyl]sulfonyl}-4-piperidinyl)-5-phenyi-1 H-indole-7-
carboxamide;

5-(2-fluorophenyl)-1H-indole-7-carboxamide;
5-(3-{[(2,2-dimethylpropyl)amino]carbonyl}phenyl)-1H-indole-7-carboxamide;
5-(3-{[(1-methylethyl)amino]carbonyl}phenyl)-1H-indole-7-carboxamide;
5-(4-{[(2,2-dimethylpropyl)amino]carbonyl}phenyl)-1H-indole-7-carboxamide;
5-{4-[(propylamino)carbonyl]phenyl}-1H-indole-7-carboxamide;
5-(4-{[(1-methylethyl)amino]carbonyl}phenyl)-1H-indole-7-carboxamide;
5-{4-[(diethylamino)carbonyl]phenyl}-1H-indole-7-carboxamide ;
3-[1-(methylsulfonyl)-1,2,3,6-tetrahydro-4-pyridinyl]-5-phenyl-1 H-indole-7-carboxamide;
3-(3-oxocyclopentyl)-5-phenyl-1H-indole-7-carboxamide;
5-phenyl-3-{3-[(phenylmethyl)amino]cyclopentyl}-1H-indole-7-carboxamide;
3-(3-aminocyclopentyl)-5-phenyl-1H-indole-7-carboxamide;
3-{3-[(ethylsulfonyl)amino]cyclopentyl}-5-phenyl-1H-indole-7-carboxamide;
5-bromo-3-[1-(propylsulfonyl)-4-piperidinyl]-1H-indole-7-carboxamide;
5-bromo-3-(3-pyridinyl)-1H-indole-7-carboxamide;
5-bromo-3-[1-(methylsulfonyl)-1,2,3,6-tetrahydro-4-pyridinyl]-1H-indole-7-carboxamide;
3-[(4-hydroxyphenyl)methyl}-5-phenyl-1H-indole-7-carboxamide;
5-bromo-1H-indole-7-carboxamide;

5-(4-chlorophenyl)1H-indole-7-carboxamide;
5-bromo-3(4-piperidinyl)1H-indole-7-carboxamide;

or a salt, solvate, or physiologically functional derivative thereof.
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19. A pharmaceutical composition, comprising a compound as claimed in any one of
claims 1 - 18, or a salt, solvate, or a physiologically functional derivative thereof and one

or more of pharmaceutically acceptable carriers, diluents and excipients.

20. A compound as claimed in any of claims 1 - 18, or a salt, solvate, or a

physiologically functional derivative thereof for use in therapy.

21. A compound according to claims 1 - 18 for use in the treatment of a disorder

mediated by inappropriate kinase activity.

22. A compound according to claims 1 — 18 for use in the treatment of a disorder

mediated by inappropriate IKK2 activity.

23. A method of treating a disorder in a mammal, said disorder being mediated by
inappropriate kinase activity, comprising administering to said mammal a compound as
claimed in ary one of claims 1 - 18, or a salt, solvate, or a physiologically functional

derivative thereof.

24, A method according to claim 23 wherein the inappropriate kinase activity is

inappropriate IKK2 activity.

25. A method according to claim 24 wherein the disorder mediated by inappropriate
IKK2 activity is inflammatory and tissue repair disorders, particularly rheumatoid arthritis,
inflammatory bowel disease, asthma and COPD (chronic obstructive pulmonary disease);
osteoarthritis, osteoporosis and fibrotic diseases; dermatosis, including psoriasis, atopic
dermatitis and ultraviolet radiation (UV)-induced skin damage; autoimmune diseases
including systemic lupus eythematosus, multiple sclerosis, psoriatic arthritis, alkylosing
spondylitis, tissue and organ rejection, Alzheimer's disease, stroke, atherosclerosis,
restonosis, diabetes, glomerulonephritis, cancer, including Hodgkins disease, cachexia,
inflammation associated with infection and certain viral infections, including acquired
immune deficiency syndrome (AIDS), adult respiratory distress syndrome, and Ataxia
Telangiestasia, comprising administering a therapeutically effective amount to a mammal
of a compound of formula (1), or a salt, solvate or pharmaceutically functional derivative

thereof.
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26. Use of a compound as claimed in any of claims 1 - 18, or a salt, solvate, or a
physiologically functional derivative thereof in the preparation of a medicament for use in

the treatment of a disorder mediated by inappropriate kinase activity.

27. Use according to claim 26 wherein the inappropriate kinase activity is

inappropriate IKK2 activity.

28. Use according to claim 27 wherein disorder mediated by inappropriate IKK2
activity is inflammatory and tissue repair disorders, particularly rheumatoid arthritis,
inflammatory bowel disease, asthma and COPD (chronic obstructive pulmonary disease);
osteoarthritis, osteoporosis and fibrotic diseases; dermatosis, including psoriasis, atopic
dermatitis and ultraviolet radiation (UV)-induced skin damage; autoimmune diseases
including systemic lupus eythematosus, multiple sclerosis, psoriatic arthritis, alkylosing
spondylitis, tissue and organ rejection, Alzheimer's disease, stroke, atherosclerosis,
restonosis, diabetes, glomerulonephritis, cancer, including Hodgkins disease, cachexia,
inflammation associated with infection and certain viral infections, including acquired
immune deficiency syndrome (AIDS), adult respiratory distress syndrome, and Ataxia
Telangiestasia, comprising administering a therapeutically effective amount to a mammal
of a compound of formula (I), or a salt, solvate or pharmaceutically functional derivative

thereof.

29. Use according to claim 28 or a method according to claim 25 wherein the IKK2
disorder is an inflammatory or tissue repair disorder.

30. Use or a method according to claim 29 wherein the IKK2 disorder is rheumatoid

arthritis, inflammatory bowel disease, asthma or COPD.

31. Use or a method according to Claim 30 wherein the IKK2 disorder is asthma.

32. Use or a method according to Claim 30 wherein the IKK2 disorder is COPD

33. Use or a method according to Claim 30 wherein the IKK2 disorder is rheumatoid
arthritis.

34. Use according to claim 28 or a method according to claim 25 wherein the IKK2

disorder is selected from the group consisting of autoimmune diseases; tissue or organ
- 164 -



WO 2005/067923 PCT/GB2005/000085

rejection, Alzheimer's disease, stroke atherosclerosis, restenosis, diabetes,

glomerulonephritis, osteoarthritis, osteoporosis, and Ataxia Telangiestasia.

35. Use or a method according to claim 34 wherein said disease is an autoimmune

disease.
36. Use or a method according to claim 35 wherein the autoimmune disease is
systemic lupus eythematosus, multiple sclerosis, psoriatic arthritis, or alkylosing

spondylitis, diabetes.

37. Use according to claim 28 or a method according to claim 25 wherein the disease

is cancer and or cachexia.

38. Use or a method according to claim 37 wherein the cancer is Hodgkins disease.
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